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ch ncl udes nonaq
hydrczcgr.bé)p ra c% rllegto évr\]/%lvcf Farrg%?tm@f C%/Fc in %] k;lfyl err%IC g/ci)e optionally
substittied &ld&péﬂﬁl@nt[}obvjm)bﬁé bE motd sibbtitaass daptibanadrdiy. IEXﬁﬂnplée include, but
a saturated or partially unsaturated cycl oal ky| ri

are n?tdg@aedttey ractlylenss sihlane. peapyleas- | Zymethiniprapyleas.egniglene, and the like.
romat i Q@ n Qr

[OOZﬂycl oal %g{] o%‘ééﬂﬁf}l n%l lbsg(f B&%@Crﬂ%gér% 2{] f(l)r%gf Rigleﬁ %hﬁf] monovalent

hydrcmydnlon pa(hplylo,f tey ab owelyy kearboty atoapewitly by least aino hiﬂxy)lf unsaturatlon ie.,a

cycl.oheptyl e Like. Bigyclic caybocygcles. .

carbo kGt o AL T g WRetes! 1 PR/ aba ARG cationagy substtuted

1ndep%ii@é’ﬁﬂ!y Qv1tha§neaorklh&¥%h@stltl[eﬂtsalescr{b'éd Jkreird, an8lindidek Gadddals having "cis”
ystem or as bridged systems such as )

and Er@e cqr@[ltztlglswmlmweely Bi"capd | "g[ erientafjanst &rramplen enclude but are not

llmltebd ?an%yl St Vinﬁgggglﬁ gazjg |a9}91 (t]ﬁ%&ﬁ-yémﬁggeno Y glﬂ %/l I-buten-

-yl,smbmtanlkaents descri bed herein. [0028] The term
"(C3-C6-cycl oal kyl)-(CH2)" includes cycl opropyl - CH2,
cycl opentyl -CH2, and cycl ohexyl -CH2. [0029] "Aryl" as
used herein nmeans a nonoval ent aromatic hydrocarbon -
radi cal of 6-20 carbon atons derived by the renoval
of ~one hydrogen atomfrom a SI ngl e car bon ~atom of a



saturated, partially unsaturated ring, or aromatic
carbocycllc or heterocyclic ring. Exenplary aryl
w@emapesosncl ude, but are not limted to, radi CBEBUS2007/072885
derived from benzene, naphthg ene, anthracene,
biphenyl i ndene, indane, 1, 2- dihydronapthalene
tetrahgﬂ&onapthalene and the like. Ary
[002 oups Y3hats ysedybareing (5iese 10 i bipean d}én@rﬁvhed monovalent
hydr&aﬁ%nqg@lcﬂ FofTRh Qo SHEIRE IchBBR LiontleR ik 'apfégstr@{e%tg -of unsaturation, i.e., a
[0030] The terns heterocycle "hetercyclyl” and
carbd‘th@(@no@pc kripde rbiond,’ véwrairs etle haéky-nyh radieal mmgdbe optionally substituted
. intercha and ref. rat.ed .or rt.ial
indere UGS SPRERE o S oh P Blenls ey YR gapP R il but are mot
hmltemto\/\&h 1 at=CeBahd HOpydyl {Bok8M Cﬁzé-@ﬁg eroat om
|nde ndently Sel ected from nitrogen, oxygen and
[0023)| f ur Thdvermetracloaligl, ' icapoatoda's "dagiongel ) anh Eragbospaicaing” as used

herei R et EhOERR T S Eofer B R B Rl i, o plisyhvdrocarbon

radlcbleﬂaﬁ)iﬁg e thr&io GakIve BBYBo® @toﬂ;sc ghb @imI"@gd16akyl Oincludes monocyclic and
het eroatomradical. The term "heterocycle" includes

polygyelie (b&y Glcyalio and tricyekigd @cb@%l ynruct@ne% owhaein Bie polycyclic structures
optloégiwufglgilug%%ﬁ%%}ela%tr Fl@%ﬁi aEu?%%& g}’r&(g@{yﬁ rlggm%?sgd \% 4 Eat&}ated partially
unsatveatdsoayarbimetio cydhedled oc Jetetoeydlicndng. Eﬁmm}il&sof&fycloalkyl groups include,

but ag?efl(stafoni% %lﬁtlgf cyrciog?cfspé(h;pgglgglg?laﬁxﬂ épeg{yﬁfgglfgb%y r{9/1:loheptyl and the like.
BicydIR! Jaamsm@st MCry khosé/\&valgg)ﬁw 9% %g 2RIt M990 /73885 le, & a bicyclo

t et rahydr opyr an ropyr any
[4.5]¢ db ﬁhh{v/%ﬂotohu [6;&}“ system,  oni perbr@rlgqé S)ﬁt@rrph@\lqhnes bicyclo[2.2.1]heptane,

I|n [ erazj
blcy%%%gpniﬁ(%cg ne. . nc? lblcyé:i;oé? % 23}%69@40 oM, g akatl %yt (rp’tlona]ly substituted
indegeadampliy ethi e nyfnprmeaaﬁanlts des¢rmeemamﬂ oxazepi nyl ,
di azepi nyl thlazepln rojlnyl 3- pyrrollnyl
(00281, qo0l i n"ly", e tegp.l_"lgggrgﬂyyc oaﬂg_l) @{}}2 ') ylplu gq %@mpyl -CH,; cyclopentyl-CH,,
d anyl, pyrazolinyl, dithianyl, dithiolanyl,
M1(§F§9%$gggianyl dihydrothienyl, dihydrofuranyl,
[0029)y r azol T AkyHydsi wbdldzein mydns 4 mMofléwaddnt diomaltic hydrocarbon radical of 6-20
azabi cyco 1. 0] hexanyl , 3-azabi cycl q] 4. 1. 0] hept any
carbop AR, %rr%? 2y éhelz‘]eﬁl@xﬁrﬁf jone ByrpgRAGHgm frogyp ﬁl&%\hfa thop aigipyof a parent
aromﬁhcp)‘ﬁlg Yted! RS imRide’ BIQCRL irfficAd QobBGnd B avdiRic ring fused to a
he scope of this ™ definition. The heterocycle
satur#ac}e metladiy ansagohted riog, 0t-aomatichedboghidiceorshetgnodyslic ring. Exemplary aryl
grou;ps meDge Sti/urt ngeir nﬁl)tn rrlﬁe(cﬁf tr?cgg(ﬂ g%’ﬁ)vgg %ﬁ;’ %dvzfe%g nr}a?)x{haf%ne anthracene,
blphc(nSZl' aiidea €, Nadbne, EWdﬁH}ﬂfonaptﬁal@xﬁd?LlQ xmdtt\aﬁsﬂdrf)ﬁapmandﬁb daamhe like. Aryl
may be im dazol - (N-attached r imdazol -
gr O“I(S(‘?%ﬁ beppHiaeplly Su@‘&ﬁ?ﬂ @éeRﬁf‘d?’i’élb’ é?Y‘zB‘dV'é [OF BYOKF nguWe@mped herein.
ring t )
[003(??0| ot egl?e';régﬂ? :}E)C?%g ﬁfen eﬁ%&g&glfylgngfﬁ ’;ﬂﬁ%boc%l?c gmé‘) as used herein are
used Intdreblingzably mdoreter pbalshtaydted c'ﬁhﬁrtilﬂltyemmm’[ed cgrbounasic radical of 3 to 8

her ei.n ionally suhbstituted inde dently wt .
ring S i WP @ SRESTIECTE AN Jo8 BEIeBRPh SIEPre 'Soﬁefteﬁéom nitrogen,
oxygéehid ‘silre iHRadeManifS riks %ﬂmﬁeﬁﬁhg (f Qﬁ;lféfes oh& o@more ring atoms may be
nonoval ent aromatic radi cal

optionallyesubetiteigd indegensently with umwr mug@ euhStlhlgnts ﬁsxcelhed pelow. The radical
may {éeeg? alloc%nr%dlggl O\Mﬂ & alto%l %rci}%nﬁt"f'he)t "hete:ll' cl%t | gﬁ]fies heterocycloalkoxy.

nin Peast Ohe eroatom 1 n end

"Hetaadyebi' Edlsf)rmﬁlum:st faaganR, whey Jesleroaait Seldlllcfalsr are Eosédrmlfhs a saturated,
gr oups |nclude but are not_limted. to,

) het er oary
pamaﬁ[m}na?twr od, ¢ ?rrﬁrefaateﬂ sarbocyelin QriispRryFlis Tige- , Expmlen fibgiprocyclic rings
1nclu@é’ M€ QleYhot lﬁﬁl‘té@lzl‘al %ﬂ/rrolﬂly ﬁzﬂeﬂyﬂydrc;fﬁtaﬁ}qzﬁ’llhy&roﬁlfr%l/|tetrahydroth1enyl

hi enyl, |soxazoly hi'azol yl°, oxazol
|soth|azolyl pyrrolyl, quinolinyl, |squ|noI|nyI,
i ndol ylI , benzinidazolyl, benzofuranyl, ci nnol i nyl,

i ndazol yl, indolizinyl, phthalazinyl, pyridazinyl,
tr|a2|nyl |30|ndolyl pterldlnyl purinyl,

o - o o - M L L



are bonded at position 2, 3, 4, 5, or 6 of a pyridine,
position 3, 4, 5, or 6 of a pyridazine, position 2,

W@ 2008/006080 6 of a pyrimdine, position 2, 3, 5,PCrUS2007/072885
a pyrazine, position 2, 3, 45,0r 5 of a furan,
tetrahydrofuran, thiofuran, thiophene, pyrrole or

tetral{yﬁ}o&ahﬁﬁr 8@1&5]{0%/%}}%1 tgtsrgliylggqrg}p%@ﬁg@l é{pg@?rqufargnfp tﬁi’omorpholino
thloxh@@)&ﬁﬁ&ﬁﬁnylmﬂie%zm% ab SR, Qﬁ(@daﬁ‘yl tlﬁi%‘i’dn"yl Qﬂmgglgérlcﬁnﬂ oxepanyl,
an aziridine, position 2, an aze
thlepm|qxpmpuql dga.zemnyl5thla@epn?yl bpytgolmyl a- py[mohgyl; imdolinyl, 2H-pyrany1 4H-
pyra It 10%11 )(a ij edg dxofa’ng Lt b‘é’ﬁaz%!)lﬂﬁe d dﬁe{]agl¥lggy 1o?anyp " dihydropyranyl,
dlhydrditﬁieuyle 2- pdikiydayturangl; pyr i I@yiz,ohdmplymiddzdlmyﬁ pyrind&aizohdmyl, 3-
rid 3-pyridazin pyr|da2|ny .
uablﬁXFPﬁihQﬁ'ﬁﬁnyl 6- %qu&age/[fgll O]hgptﬂyy1 maaqb[mclo[Z 2.2]hexanyl, 3H-indolyl
‘ qumo‘hzmﬂ 'aH?,l . Pytlldyl Qi | g(} Iilﬁlclletle@ 4 ra'lsr(‘ﬂ1 ﬁh@ﬁéd within tl're scope of this

2-pyrazi ny 3- py raZ| 5-pyrazi nyl pyrazi ny
definRionhiThg betgtocydde triay bz ﬁl—z}ttaphﬁdrorS\l-aﬂtachzcbWhérc sWD is p0551ble For instance,

a groﬁg? %‘éﬁ% ?}gpyﬁ'{) [ USZ g gérx%gl Ei}%ﬁ(ﬂ ?8‘:@%8%3 Bgms%(dyi@% (e-attached) Further,
a grob?ﬂ@tﬁ%yﬁdrﬁ‘%nﬂﬁible %&%Qﬁidﬁ&@l By eﬁ]\hﬁ’c%ﬁé‘ii)%} iRRIEd113001 (&-attached).
e

an_ aziridine, azetidine, pyrro pyrrolidine,
Exanplosyof; bgteragyclig-grpnnsr whereia, 2 irmi deasksineatomsage sehstitlitade with oxo (=0)
mmegeys'regéz gslgﬁlgéh&el 3 %Klngl ?r%zlo 'dﬂ)?(b-tf?xgﬁﬁ)%loﬁxa{l p%@ﬁ@efo@?cle groups herein
are optltdla]lﬁsubsmwteﬂllﬂIEpeﬂdbhﬂl)ndﬁ]Z oheor MHAS Isﬁbsﬂfueﬁts déscﬂbed herem
soi ndol e, or isoindoline, position 4 of a nmorpho
[003Yy poshe tewn Gegroatyl a5 wsed brrsin rsfery to ‘AaBqnouAIFpearomatic pgical of a 5-,

6-, or'mfn%mﬁa)fﬁkl Qﬁgla}{d 1&'1&%9?&&} Hﬁ’%} FQ?Q@E&?X&% @Iswlh@l?isthq&natlc) of 5-10
l-aziridyl, "1-azeted yl', 1- 1 mdazoly
atoms cq@Figing Iay]east andhqgerpatpmrmdhmydlently ociedd fFore nlltmgem oxygen and sulfur.
E "?alo ep...as sed her.ei.n nmeans quoro chl.oro,
xang) €s. 6)% o ete g

BSHO G CUpiR - D Ae° | Sq URUPEL I nRRHENgn dmidazoly,
imid26py i, g ﬁﬁﬁ@l}lylé?yﬁ%ﬂ aaiz61yD, I’YhﬁﬁlyI QEt@Oin‘mT@’QQHi@nﬁf isoxazolyl,

thls i nvention, conpounds of the present invention"
thiazejly O@éw@uﬁ@rblaéqﬂyl:opmbd munw@nﬂde@o%lmbaﬂndgdqiil benzimidazolyl,
o)
benZAr:fglglo  Siringl ast er laz ngie 1§dorllg{:n ? ;Lh\fﬁaqie)l(zt eéﬂ/r tré%z’myl, isoindolyl,

pteridietl apotinytle oxadiedotyd, triazsigl, uﬂiadgzcﬁlhlarthiadlexdlylc thﬂayany] benzofurazanyl,

accept apl.e s and phar ceutlc acce
benzcz&%‘?%‘g@ Repest 6%31y1 doerer 2oxpzolyl, ﬂgmﬁ@ Lﬂ?awg'ffagdnm‘?ﬁ'emdmyl and
furoplyAdih S t SHIES fot¥Rs ﬁret Moo HclUdRd SvifhdH tHeadcdpAbE tHis 8&kiriton. Heteroaryl
succession to define a substituent attached to a
groupstnayciepptionalijsulpstitused indeneddendslivithlonk ot woresiubiitests dgsdsied herein.
00331e" 7 o, B8 b S in T TG, Shibab BaRA GRS py fad heteroaryts
are b&xadpt Bositivh 2aBYy4, 3\ kiyé of apyriiade, F&suﬂint Rnahebricwflalifridazine, position 2,
structure in question by the a kyI group. AKT
4,5, PNy B a*rmgvaessqsmm@ i e Rt OVl R/ Pesitien Podrhiloq 3 of a furan,
S
tetra gﬁ)pf%%lﬁ a%l(re tﬂd&nﬁe% &)&ggle?ﬁ%}%{l’%ﬁygrogek gnt S(ﬁ}SZ 4; Y of an oxazole,
1m1daetol§®a$le$zold1 absiga@n3,leot § eﬁmedom;okhpyrazoim Dblsbuhmnole;‘pdsmen 2 or 3 of

AKT prot.ei n_kinas i gnal i ] athma sin
an b RO RPE dnPne £iohaL a2 Dk BEURO 4t Py o [oB8)CT/Ayuinoline or
positipArt BCHI26, 70818 6ff 4h ISQERAKAES Fofther Qf(é’ﬂﬁ%l@s bf dasInedondédeterocycles
is OH were found to be at |east 50-fold nore

include | 2epstridyle  3-0yrigykT 4veridyls -‘ppx:ricbﬁl n61pwﬁéesle 3epyridpayyl, Fopyridazinyl, 5-

. . at. f ol : .
pyridGHATRL Byrdgoh €y Zplin R AR 2-pyraciny
3-pyr8eh@ci-pyriativyl, GperaziniA2 itisiazdd] 4-&ﬁizelyl,9dr BsakiakiA. | S

involved in many cel lul ar processes inportant for the
normal function and physiol ogy of many cell types.
Additionally, inhibition of PKAis not believed to
contribute to the anti-proliferative and pro-apoptotic
effects of AKT |nh|b|t|on Thus i nhibition of PKA

a ] o o e L T Y, 1 Yo



di sease nodi fying benefits of AKT inhibition. [0040]
The, conmpounds of Forrmula | may al so be useful as
WO nivloddoar s of tyrosine kinases as well as sePCTESENT072885
threoni ne kinases in additiorgto AKT. [0041] In
general, one aspect of the invention includes

1003FCTT Ul oy SBasantp, and aoy Aigtion nfgogen npondsh hgegoeyeles and

heterbaryR1¢e béHdk® g?ﬁ(%ltlothelsg’l} éﬁe&lr‘f’d}@éﬂak&mﬁ{es yrk e, cﬂy\ﬁ%ﬁdme 2-pyrroline, 3-
di ast ereoners, sol vates, netabdlites, ga l'ts and

pyrrohingr nmidencle.c amidﬁchtmpt %Auhelaqmlmd; Lﬁgsmtlztzehafof pyrabde.eipprazoline, 2-

pyra%ogaﬁg-pﬁiqugle 18Fr1%e, ;{1 vl nﬁ/ F%(FF eg m%i%ﬁ ?lrELflrlcci_%?leCE%th1on 2 of an

isoinfle, R% isdthdofib& posifiot Pd2h i depRSHRe.RDosHioi® of rQ@batolé) or B-carboline.
ism OOi%g Gis phe(y optionally substituted by one
Still impre dypically, gitwaprs berded Istaoqyelepdrdurle razigdyaryazetedyl, 1-pyrrolyl, 1-

tyi y a hal ogen; [0047] R6 and R7
lnudgﬂéhqﬂgtpe gﬁ?ﬂﬂ;ﬁﬁﬁﬁ%@B (C3-C6 cycl oal kyl)-(CH2),
[0034]C3 C6 Tleytetno dthatyden® 4Gl in MéaaCitegrd, chlorberérhé oMiolds.

-6 nenbered heteroaryl having fromone to two ring
W”ﬂeteroaﬁﬁﬁﬁﬂm Rl P SprdelierdLy meansewe 4MPFom N, 0 and S,

[003@‘ t( EH|2:) Aﬁfﬁfe %e@r}, ?he\éy?ﬁs '%E%Bét&ndh?e%lg@tj}%ﬁi;?:égglﬁyk%ﬂg %Fthe present

inverniphi andl"cympalnds iof (Roedulavit fmcﬁﬁlc@orﬁﬂ)d@hﬂs of FotrfillladBand tautomers,

al kyl ), . hydr ox %3 C6- cycl oal ky
resolyq(ﬁ SP%‘U()@'S“CG%@@ g1aRt§1[e))mersC|q%c€pB§ Cgp.'(x@rssp mgmﬂes a_neéabohtes salts
(1nclﬁf§ﬁ§3ﬁ{aﬁqa&§ﬁ@aﬂl9 Qy&bﬁbf%@ﬁltsg A bl}{arﬁ%é%’élbél%(a@& ‘Mbiel'brgdrugs thereof.
, cycl opropyl net hyl
[003%] kyI ) Itas tc(:be Gﬁda’sﬂoycﬂ tloyptin Gumsednicgs whhsttwbuirerdow Itathlcmlnare used in

succealei tct%e%él?r Ou?s%tt@nﬁd et%elg%t | }@Et%lfe%g efg?t mn??i ga'lcapls considered to be

termibg1Ghd ke Elstkdéh*)ea radidtt i ORI GRMEd tPBeMbched B1tBERARICMIre in question. Thus,
pi peridin nmor phol i nyl,

pyrrolidinyl,
for e?éa@ml% 18y ny)d/ﬂ@fl a#fljal isptiaehed yo the sirugtane i pvesHophy tayiky! group.
AKTL It R6 and R7 together with the nitrogen to
are attached forma 4-7 nenbered
[0038let er ocYhd iimvefitivegconiptanéd Bf Fatflulbert ereogsgill i for inbilgtihg AKT protein
tionally substituted with one or npre grou

kmaﬁegdé‘ﬁfé‘rfd’él?ﬂ‘ sdaveutldy af thsmperiic 2esns g‘%rndlsqgﬁf‘é thagyegn be treated by the
inhibfidaGr3he g&'ltzlcbl%g'h k%gmgﬁ%hng pathway and tyrosine and serine/threonine kinase

receptor pathways.

[0039] In particular, certain compounds of Formula I wherein OR? is OH were found to be
at least 50-fold more selective for AKT versus protein kinase A (PKA). For example, at least 100-
fold, and as a further example, at least 150-fold more selective for AKT versus PKA. Selectivity
over PKA is desirable, since PKA is involved in many cellular processes important for the normal
function and physiology of many cell types. Additionally, inhibition of PKA is not believed to
contribute to the anti-proliferative and pro-apoptotic effects of AKT inhibition. Thus, inhibition of
PKA could lead to adverse events not associated with AKT inhibition without contributing to the
disease modifying benefits of AKT inhibition.

[0040] 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.

[0041] In general, one aspect of the invention includes compounds of the Formula I:



al kyl), C(=0) CH3, NH2, NHMWe, N(Me)2, S(O 2CHS,
cycl opropyl net hyl and Cl1-C3 al kyl; WO 2008/ 006040
wERQNsEdO0D7/ 072885 10 [0049] Ra and Rb are HCT/08207/072885
or Rais H and Rob and R6 together with the atons to
whi ch they are attached forma 5-6 nenbered
heterocyclic ring having one of two ring nitrogen
atons; [0051] Rc and Rd are H‘or Me, [0052] or Rc. and
Rd together with the atomto fch they are attached
froma cyclopropyl ring; [0053]] R8 is H M, F or OH,
[0054] or R8 and R6 togetper wWi'thgshe atons to which
they are attached forma 516 enbered heterocyclic
ring having one or two rig |tﬁbgen atoms; [0055]
each RO is independently hslogefi, Cl-C6- aIkyI,
C3- C6- cycl oal kyl , 0- (CIRAG5-Wiokyl), CF3, OCF3.
S( C1- C6-al kyl ), CN OCH2- phenyl , CH2O phenyl , NH2,
and g}%&%r fefs g?%cgééﬂ%ntlyhérgl re@él've@ldféé{e)rgome% ps%wafysnﬁletabohtes salts and
phan@@@(ltimllmccapmyle)pxodmg@)th&@qf wﬁ;(rej)lNH( Cl C6- aI kyl), and

100488 %, S 5 AL Fhrbstetdertl & BB (0058 tna

[0043)ur t herregippglingent, the conpounds of Formula I include
conpounds wherein G is phenyl optionally substituted
[0044ly one Roisfhie, RY ogEBups; and [0059] R6 and R7 are
i ndependently H, (3-C6 cycloal kyl)-(CH2), (C3-C6
cycl oal kyl ) -~ (CH2FR), R, (CH2)0 1 wherein Vis a 5-6
nmenbered heteroaryl having fromone to two ring
het er oat ons i ndepepgtert)ly selected fromN, 0 and S,
W (CH2)1.2 wherein Wi phenyl optionally substituted
with F, G or M, C3-Cgerygl oal kyl,

hydroxy (C3- C6-cycl oal kyl ), quoro-(C3-C6-

cycl oal kyl ), CH@%?BS nyl, or Cl-C6-al kyl

optionally s@bstltuted ' one or nore groups
“m4ﬂndepen ently sel ected

~—

m OH, O(Cl-C6-alkyl), CN, F,
®1-c6-al kyl ), N(CITCs- al kyl)2, piperidinyl,
[0046‘]nd PYyr&ak 'pﬂélﬁfy |optn£r919§ %bé?ftutggﬁ b@lle BRI b€t zE,’t‘%[lps\’\btt 0 5-6 membered

he nitrogen to whi they are attached forma 4-
hﬁmﬁ%ﬁbﬁﬁ@dﬂhembmmM9¢by@hﬂogg, wherei n sai d heterocycllc

10043} 00 R nciEHo Ade 1 JBEETISG Hh i idnt Gl oganoayly (Ot (CoCe

cyclo@ﬁ(@l) (@HQQE% w@ﬁ&h@&%@@bs -4 Ig;glﬁg&r:g&%%gs Fﬁéag?{qgefrsgfh one to two

1 , Or
ring hgteqog@gﬁemémdgntlﬁaqe}yg@ﬁ fram M6 O0apdy 1S, W-(CHz)i» wherein W is phenyl
optlogig(%&%t%ﬁ g %% &ﬁyll' &\]IOBEZﬁZ 8%% @Fk%h‘ Wé‘%’—cy%&yl optionally substituted
with NE-CC1allGB- af k@{Ql,C3Na(k(321l) @@dajxtag(ca-zﬁ-c’yquqoleylj dilngro-(Cs-Ce-cycloalkyl),
O EhGisky 15, meg rr\mﬂw@ QR CEISGyeg Wity O, Ci-Cr
alkyl QfQJgQﬁtn@hﬁlolfﬂ@@)(Cy\@ %/ S&O@QégalEQTéﬂﬂ%%&lW!u@Zt%&%é with one or
1 Referring to f he group of
more@t@upplnébpﬁﬁmicmdbd@lq@ttérfwm @fﬂ, |0®W£D(ICy CeSideé)l; CN,lfeHHm NH(C1-Ce-alkyl),
€196, Nor e oups i.nde ntly sel.ected fr

N(Q%]s’-al%’l)z, deorlr)e(f;ﬁ@l ‘B‘S?ﬂyl i gazo?yl glperldlnyq yrroh%myf morpholinyl,
tetrahydrofuranyl, oxetanyl, or tetrahydropyranyl,

[0048] or R® and R’ together with the nitrogen to which they are attached form a 4-7
membered heterocyclic ring, wherein said heterocyclic ring is optionally substituted with one or

more groups independently selected from OH, halogen, oxo, CF;, CH,CF;, CH,CH,0H, O(C;-Cs
alkyl), C(=O)CH3s, NH,, NHMe, N(Me),, S(0),CHs, cyclopropylmethyl and C;-C; alkyl;



i sopropyl, OCH3, OCH2CH3, CF3, OCF3, SCH3, OCHZPh and
cycl opropyl. Exenplary enbodinents include, but are
wmoaiosivdeid ed t o, phenyl, 2-chl orophenyl, PCT/US2007/072885
3-chl orophenyl, 4-chl orophenyl, 2-fluorophenyl,
3-fl uorophenyl, 4-fluorophenyl, 2-bronophenyl,
3- bromophenyl, 4-bronophenyl, 2-nethyl phenyl,
[0049_ et (FRe meﬁ-nethylphenyl 2- et hyl phenyl
[005@ et hyl pheny #Il s anidl; RbeaEBH %ﬁ%lﬂ wnﬁ tﬁé@&%?&y\kfﬁ@ﬁﬁ%& are attached form a
|sopropyl phenyl I SO
&6n@mmmmﬂmmmkmmﬂkhygnhemgbne&waﬁm@mMn@@nnmhptphenyl
trlflqor net hyl phenyl , 2-cyanophenyl, 3-cyanophenyl,
[0051). cyandb g arefl 0h¥@hoxyphenyl 3- nethoxyphenyl,
met h h i RO YRNAIMed fr lopropyl
005 hox i Eﬁ@% gyt ARENROROH o i AEYURIRRM fom o cyclopropy
ring; 3-t hi onet hyl phenyl , 4-thi omet hyl phenyl ,

trifluor henyl, 3-trifluoronethoxyphenyl,
[005 trlfﬂﬁd?%ﬁﬁkthQQ nyl, 2-cycl opropyl phenyl,
[0054§ cycl Qs I@q?ﬁ |ng|’}€%}(§ er \f}n}?)fﬁé g{%ﬁ%pﬁél @Hﬁﬂyﬂley are attached form a 5-6

chl oro-3 orophenyl, 3, uor ophenyl”,
memberdt letao@clié timg)haypxtgamyzlo;r 8o ﬁhgjmtrogen awnhy I p he nyl ,

10031, | 11"REHBY vy PRGN At aCr ek Sitryploaliosl. O-(Cr-Cralky
CF;, B)C%g,ds@cgfa aRneaw, ,OCZH }{éhg?lh'c@rz vyl NH,, NH (C;-Ce-alkyl), N-(C1-Ce-

uorophenyl | or 0- 4- quorophen
alkylp. piperistite. mymll@n@&@ﬁy |CHFa; @%ithD@H@pr@Hy 0x(Cy-Cs-alkyl), C(O)NH,
d 0 -5-fl uor ophenyl
C«»@H@%ﬁb lﬂq&aﬁggiégﬁé Bronn 4- quorophenyI

[00561 5- di TR0 oM 0pheny|
, 3-di fl uoro-4- chlorophenyl
[00572 5- di fimubins-pare mdemyﬁh@hyq or .

10058} 3 i iRt BTRIRERS compounds of Foppula ) inghude compupds wherei
G is phieflyl oﬁﬁéx@ﬂk@&ﬂ“s)mmdemdnetcﬁ f6R] gp@)ufas,lﬁﬁcher exenpl e of
the G gé oup of Formula | includes when

[005Yxenpl alf'y 2o carpreindependsntin dd Eﬁsr%exﬂmw) (%z@)s(ﬁz -Cs cycloalkyl)-
(CH28Hfﬁ)gr W (329—}%& Whtgeil? @hQ Yhs. @fm(ﬁ% X téma&h%gﬂﬁ%@ﬁl o & two ring

'efoaryl optiona ubstitute
heterbmd)mg erdépdnde:itlyobetecteh ifayphBIn é)Sarﬂrﬂj WMCH@D] nedeept Woisghkyyl optionally

tigut t |
substIEE i oy CF o Mo CoC vy B C s el Hforo-(C-C.-
cyclo@lkylc):I C@l’(CHQQ@I?bHﬁﬂfeﬁflr lodOC t—@é EIQ %tl&ﬁﬂiy Rﬁbﬁftﬁ&p&n&f one or more

the term oa
groupsncqlqwd@#nﬂyeﬂmdoﬁym Qiﬂle(Co;kaaide;ﬂ (Cl-Ce-alkyl) N(C,-Ce-
ycl o Y. ngd cycl ohexyl - CH2. [0068] Referring
alkyl{goplf)‘?wrpd?ﬁé and?_%%l“gr oups of Formula I, the term

[0060]V- ( CH20rORLand RE lteideter vshﬂht thel rfitréi@h tbl\ﬂ}ilble(ﬂldyoare taktached form a 4-6
~ foll owi ng structures NNNN\V ,N/SI <O W)
membsyess hefermovic pere/ wég@elﬁaeﬁlggwcycrz rig ip optipnally supstityied with one or

more e flrefhpisgty brcleged AR o1t e Moh R Bl (7 o
[006Hor mul aR9andtRierd BorMehydr oxy- ( C3- C6-

[0062] R®is H, Me, or OH; and

[0063] each R’ is independently halogen, C;-Ce-alkyl, C3-Cg-cycloalkyl, O-(C;-Cs-alkyl),
CF;, OCF;, S(C;-Cg-alkyl), CN, CH,O-phenyl, NH,, NH-(C;-C¢-alkyl), N-(C;-C¢-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;-Cs-alkyl),.



cycloal kyl )" includes, but is not limted to, the

followi ng structures: OH~-QOHn "7zL ~ OH" ~ VOH YV
wW@R00840O070] Referring to the R6 and R7 gr oupSI/u§2007/072885
Formula I, the term"fl uoro- - C6- cycl oal kyl')™

includes but is not limted to, thefollovving
ifructures FFFFE 2zz//v]) V[:D- V[:D< F
[006 Betgrringoter therr erqupngl Formyle IR@xalﬁalewn@P@m ;pbertyﬂ optionally

substi@fedWifh dne d&hﬁorﬁlﬁg%?&gs %@@1 gr% éelé%?etd d}l‘fillFl ]?r CN, methyl, ethyl,

substitute ps I'n ependeﬁt
isopreple d@d;, f OGH,COH;, OV, QR CECHj,nClClHiEB atltcyclopropplt ~ Exemplary

emb@ig‘ { eddq}@g@(:%g;@q%zﬂ % to, %(%9@enﬂ 3-chlorophenyl,

4-chl h
-C %%’mﬁg%gbg% Cﬂ’%) / CH3)u§ C@g\l}@) hengN 3-bromophenyl,
- broMpErB e BN PR ribers GHATHATIN @) Grahylphenyl, 3-cthylphenyl, 4-

ethylﬁg,%glf,] g%@g;gq en}ﬁb -1§98ro%1p¥leqyl [Ap },?o%%? eﬁlyf %&ggu%gﬁxte&ylphenyl 3-

tr1ﬂubxh)ﬁletl@lphbny'lh@tleﬂmmdtthylpl&fnﬂ 9- dy@nciph5n}6 ﬂey’dh@pl&(ﬂyl 4-cyanophenyl, 2-
ryl_having fromone to two ring heteroatons

het
methpAEEdert PGHeRbERdd 14 BRITBCRYld S-elgRpapyL  3-ethoxyphenyl,
4- eth&?}fpﬁéﬁ)}l nﬂt}ﬁ&nétﬂﬁ yla@qmgﬁ'nr glggﬁ{&?yl C’%thF ngygrlglg;nyl Qntrlﬂuoromethoxy-

certain enbodlne ts’the
phenplet 8rtoflyabmetbptypbersill y4-B‘lib$)t0mﬂllhce<dplvﬂn§/h =B cy@dpropylphenyl 3-cyclo-

LTI PR e M= =

fluordghehylo 1 i NG-fidoed- ern@ammnylndepemmrbm rﬁ&h&@fpﬁéhyi rom  3-fluoro-4-
N, O and S, and optionally substituted with CH3 o

‘
iflugromeghyimberyinst Aayan3-lemppinel | n%ﬁ@&élormmen‘dr e Agtdichlorophenyl,

aas dkzﬂodc“)péépgg%%uo ip%ﬁ?@é%‘%%%%’éls CN?‘Q" ’ﬁH‘HﬁmRﬁp%’/ ’043% dhtoropheny1.

3,5-djf0ovephenyh, Grehl@mdSefiorephienydf F=clilofokaflboroptieyl, S34bromo-4-fluorophenyl,

sk HRARRAITT CroodEnt oL P | RS ¢ cophen

3,5-diffuokd28-bicRlophEnyi R ?ﬁﬂfﬂbgl%hﬁbf fidphédyl, @ 2BAfifLG8LAE henyl ~ and
errt())o |rrent0]‘[ﬂaR£(l 1[ 77] Ion gnodtglher g’a‘rr%lodl ment romeP oyt

4-(OGdMmrphenyl. R2 i s mst hyl . [0078] In one enbodi nent of

ornmul a is H her e dinent,. RB5.is 9 .
0068101 1 A" tupER Pttt B B RS B GO F B FyjnfTRcdstghong” s 1. An
exempmf¢rgwdahmmcmdé919&dobﬁe@ne errbodl ment of Formula I,

is methyl, wherein said nethyl is optlonally in
[006§]he ( R Referming garthe i GreroumofKermde Tetisoghmenmts-6Rmenbergy heteroaryl

optlolglzggl8 st}t{l]tegri) bs@?%'tnngﬁgluc?eﬁ tﬂzg saalld P)@ldlﬁespgﬁoxglly substituted by

I Oha
haloglentd eﬂaarmibm ekamped iacludd bﬁtraiérnd:'t lmﬁke,d tarthe SvRucturds;
I sopropyl, 3, OCF3, SNE

CN, %
T §7 g O
Br
[0067] Referring to the R® and R’ groups of Formula I, the term "(Cs-Cg-cycloalkyl)-
(CHy)" includes cyclopropyl-CHj, cyclobutyl-CH,, cyclopentyl-CH,, and cyclohexyl-CH,.

[0068] Referring to the R® and R’ groups of Formula I, the term "V-(CH;).1" includes, but

is not limited to, the following structures:

S a H H H O~ S o
@ﬁg (olcs‘f Q\le @ﬁ—i <\:1;'i uﬁ <\N1;< <\N1£f



and CH20Ph. Exenpl ary enbodi ments of G include phenyl,
2-chl or ophenyl, 3-chl orophenyl, 4- chl orophenyl,
wa2dooadoaphenyl , 4-bronophenyl, 4-nethyl phenyl PCT/US2007/072885
4- et hyl phenyl , 4- |sopropylphepyl
4- trlfluoronethylphenyl 4- cyanophenyl
4- met hgxyphenyl ,  4- et hgxyphenyl ,  4- h|o hyI heny
// - trifl oro th xyph n -C cI pr@ﬁylph yI (/\T/A?g
<chl® N3 4- di or oph 4 N N
br nD 3 Iuorophenyl 3-f 1l uoro- 4 nethylphenyl

8<J y 5
|quo 0 thylpﬁzngl -Qydno-‘3- f u roph <_:T/\
HN™3 4-di ch oropheny§ 2,4-dic Ioroph@hyl 2,

di f | uor ophenyl, 2- chloro 4- fluorophenyl
( E: uoro-4-ch|oropheny|, 3,5-dich|oropheny|. 3, 5-
o di f| uor ophenyl, 3-chl oro-5-fl uorophenyl,
3-chl'oro-4-fl uorophenyl, 3-brono-4-fluorophenyl, 3,5-
[ooaﬁzil fl uorpefénﬁgltermménxﬁd RZ, g%mgi sf btiPb@mda Q! meoehﬁnmwroxy (C3-Ce-
5-di fl uoro-4-chl orop heng 5-di f | uor o- 4-
cycloa%%whbldys butjs sotdmtedd@, mwpwmeﬁeﬁytes

fl uore<4-brono henyI
%‘ I n | cuI ar od| /}* eny{/q
% dlcﬁkor.ohd. IoFo 4- fluo phe nyV%

3 4 dlfluorophenyl 4cmh|oro 3-f 1 uor ophefY
3, 4-di chl orophenyl, 3-fluoro-4- bronDphenyI
[0070]- et hoksfphimpylo, tht- RE uordoRliespiips 4f HoomolghEnihe, term “fluoro-(Cs-Cs-

evelof 47 BRBOR s sy iego i %ﬁ%@ﬁéﬁt&enﬁ‘*eg (0082) In

ad Ftlonah:enbgi[ﬁggts be I -r henyl
 A-tri ronet oxyphenyl 3, 5F d| .'

4- br ono- 3- f | uor ophenyl , 3-f1 uor o- 4- nethoxyphenyl

3-fluoro-4- trlfluoronethylphenyl
[007H-trif |]@|pr@mgtt¢]6w)R mnd R’ @ OPh 9ﬁ‘§¢prmula I, the phrase "C;-Cs-alkyl optionally

0-4-trifluarome "
substﬁu’ue{i lwgtglrocr)lﬁé)f Hlore groups | oregﬁ?]c}/egﬁ e\'fe:c‘ted3 from OH, OMe, and CN" includes, but

is noBtimited ko) UTHOEL Ty IBof]| u:eronE(emOH, CH,CH(OH)CH,, CH,CH,CH(OH)CHs,
3,5-bis trlfluoronethyé} hen WD 2008/ 006040
CHGHBT (o7 cdade. 14 CLERROVS! 5. [GHGFaEReRYle,  CH:CHOMe)CH:,
CHzci'Hzf*@f}R@Me‘}c gt hox +)(c133 ' UO&H;G‘N,Ch' PR/ .+ CH,CH,CH,CN,
| 'uor o< 4- "br onopheny
CH,CHEN)6Ho- QHiGHzEHQ@Nm:L YL GHEMYCH:)armand the like.

[007&1{)2"; | r?mmét “%}V ]g frgfj §¥ OP ﬂg%téﬁ%—%mo%gf an Iag‘lt%(;]i? embodiments the term
"heteRRly10 Ratetsy toS HOSE 1 hthBded hetetoab! R bR 6&F tRKWo ring heteroatoms

enbodi nents, Gis a thiophene ‘or pyridine optionally
mdQ§G%@ﬂV§ﬂP@@1%VnéJCh@ﬁdben Particul ar enbodi ments

[007 nC|OUd 1ng 60 h!ﬁ I@r @glég%r??gsggggmg&ﬁﬂgﬁ taqlp%%b%mﬁﬁ,ts the phrase
“4-6 ﬁﬁmbb@d%{'&c;cy[ﬂ@%ﬁ])ndll@ s@ﬂ@n@céﬁ)wﬂhrmm REC PAIkYRY cythprdyimethyl or
_d¥§3 6 cycl oal kyl) - [0088] In one enbodi nent,
CERES s RKYRayrefes (t‘w ds6 cryenlaﬁawqbpserqc@hz dip)ng figgepe |t two ring
heter%&ngm érﬁ@ﬁﬁ e? [ te5th NBY% Jﬁﬁ ﬁ:lé%llgﬂal'l V‘éﬁﬁgtﬁﬁtgd With a CH; or
Is a 5- eteroaryl avi ng rom
C(=OCHg SLtbetnepIUaEaampllemdlebldndnamadeyxoslehem togthe B@lmtlltlﬁs O and
[ 0090}~ n one_enbodi R7 may be
/Ifi& ZNWher||1QN| n j naIIy substitutéd 9
Wi th %w 0[0091] ¥n Bnew
enbodlnent R6 or R7 nay be C3- CB cycl
optionally substituted with C1-C3 al kyl or Q Cl-C3
al kyl). [0092] In one enbodi ment, R6 or R7 may be
hydr oxy- (C3- C6-cycl oal kyl ). [0093] In one enbodi nent,
R6 or R7 may be fl uoro-(C3-C6-cycl oal kyl).



[0094] In one enbodinent, R6 or R7 may be
CH( CH3) CH( OH) phenyl . [0095] In one enbodi nent, R6 or
wR0osmysoe 4- 6 nmenbered heterocycl e optional | yPCT/US2007/072885
substituted with F, OH Cl-Cgzal kyl, cyclopropyl nmethyl
or C(=O)CH3. In another enbodinent, R6 or R7 may be a
-6 nmenbered heteroc eoptlonally substituted with
/@Nes al Kyl Nor =0 CH3-10096] Ty omes enbddi méht, R6
% of R7 Cl- C6- al Ti on ubstituted with
one or nore groups independently selected fggm OH,
oxo, Q(Cl-Ce6-alkyl), CN, F, NH2, NH(CLl-C6-alkyl),-
Cl- phegyl, imdazolyl,
[007%1( per Fﬁrnﬁdﬁ%)éh%%lfngwwkﬁax Eo$p i nyI ,
[0075]etrahyﬁranbthemmqumembﬁﬁgﬁnumﬁm' eits preekhytir opyr anyl I n

not her_ enbodi ment , be Cl- C6- .
[007®pt i onal Vles%lé‘idiuf‘?ﬂtéﬁ mnpﬁlaohé%/%rlsrfﬁrtge é$)og,rpg¥) configuration. In a
pamém%gl%ggﬁ{gl{ r2selected from OH, oxo, Q(Cl- Co6-al kyl),

F, NH( C1- C6- al kyl ), N(ClCGaIkyI)Z
[007‘6}yc| oprlnmpbthelpdrlﬂmﬁlimentnf Baramlayl, R® isphgkyli di nyl |
rrolidinyl, morpholinyl, and etrahydropyranyl
l007%097] Inorig rnbodimeat pb Rprmulg L olfft iH. iy anpdhier emppgliment, R is methyl,

wherdIQBLORGA% %6%{1&1@9%@7&21% Sy 0098] I anot her

nbodi nent , et hyl, isopropyl,
[0079]5 obut ylip Oneemmhodbnﬁny bf F(ﬁ"ﬂmdml, j(l ,‘lS mcthﬂl—l@htr&n said methyl is optionally in

o AL RS A T S ™

008632 CH( Gy
[ % ﬁ?}_ﬁ(@é&&l@dﬁ%{rﬁq T CH,S) 2@%%%’%3%1] substltuted with one or
more(g;glmqg ep@dqmjgy seleCkddtam g?h:le,(}tje Et, isopropyl, CN CF3, OCF;, SMe, OMe

%E rérgér{gptﬁglgl o o%ﬂ]n} g%(?_% tmchl;] o gﬁalg g—rr%l p(})lel¥yl) 3-chlorophenyl, 4-

chloxﬁ‘iﬂ%&ﬂ (étttﬂiidi@hyﬂ)ﬂ Op&sfcﬁﬁt}ﬁh}n}@ r4 thhyﬂ;ﬂ’x@ﬂﬁ] 4-|efhyﬁihenyl 4-isopropylphenyl,
m@q(qtl onal enbo and R7 are independent

|y
cyamm&m@pxy@bﬁwm@enyl 4-thiomethylphenyl, 4-

triflubf ey --ﬂﬁ%i% Y% 4_difluorophenyl, 4-
o [ 00100] In anot her %@A@%{Et Ro or ?ra W OCII—Buomp e
brom[OEﬂBﬂMPPhenylan ot3h@ror@-|4bmdhyiplrmﬂ R6 3oﬁucR6’-4ﬂagth¢gyg/phenyl 3-fluoro-4-

it TR Pl R S bbb 2R, 20
diflugophidagr, entstonEMlorofRen djil BYﬂdwmﬁloQ;L%eﬁﬂyr B 8- cscmér))phenyl 3,5-
In an additional enbodi nen R

diflugrophengly r 3-ghloroyi-fluesppheppl, (3p§hlq>rg =44flyqryphepylp ﬁ@lg])mpﬁl -fluorophenyl, 3,5-
dlﬂu@;é}c -%}ggerﬁﬁkﬁﬂ?fj 'g;%{“‘lﬁ% )c& -&ﬁ(ﬂl}é?%o%?%l)‘f?ﬁé{}ljgﬁlgélﬁ@'}[)bhenyl 3,5-difluoro-4-
bromépHengl, m%t-dlﬂh(ﬂyél-b)bmxpﬂenyl;’::l J-diflued-Hybrey ophehdoy KU;(OGH,Ph)-phenyl.

[OOSangglr gl)éﬁgg/ﬂl%ggg%(mé@ﬁyms 09%;%?] I n@aqg%%%@WPmphenyl 3-chloro-4-
ﬂuorgﬁgﬁﬁﬂ 3ldiAnALPRNy e TR BB M AudRpiRhyIRY 3MYiclBrophenyl,  3-fluoro-4-
pyrrolidinyl, pipefidinyl, tetrahydropyranyl
brompphangihy dr of-methoyypheoyl, O4- ﬂwwph@l:floompmbphemyheM -cyanophenyl,  4-
R7 taogether with the nitrogen to

it GEHRE FRE oS P s G e R ed

[0082et er OCHGdiRiohdlREIboMRRARI R® S&Y Be NALECRLMENYE ring is
optional | substituted with one or nore gr oups

[0083Ihdependdditipnalise| Ect empyf r ben G-Iodbmemden 4-wiflgoropethoxyphenyl,  3,5-

dlﬂu%%':g,_& an%'%&(i—_?)i@%gs H??/?C}ﬁ OQ_%:?Porlon rélgl\lhlf\)/)%? Nr( IYE) 2, 3-fluoro-4-

trifluervhediytpheid, 3¥ﬁﬁﬁ%oﬂn8th8)e5}-%hl©d)phé@m B-fﬂaoﬁ)t-ét-ttﬁludfc&ﬁethoxyphenyl, 3-
trifluoromethyl-4-chlorophenyl, 3-trifluoromethoxy-4-fluorophenyl, 3,5-bis(trifluoromethyl)phenyl,



OH W OHNW N-FIF 1"0O NN~ ?zy F FF aF NS NH NCH

ON O - N-J ~ WD 2008/ 006040 PCT/ US2007/ 072885 16
WO 2008/0@H4O N H 2 ONH2 O JN Nonmi . N_ Na N r N BUT/USX0NH072885

NN-NNFfIONH NHp NN:mzF [00108] In another

enbodi nent, NR6R is selected fromthe structures: F

FN- N~F N I D -NN ?iy N ( N "
-chlmoﬁ?é'g?m bengh e érbae}a?-ﬁémtﬁwsf%{wg% 5@@%&&5‘% whfwlt he?-fluoro-4-
brom@b%l pXe T o mlﬁda%aﬁﬁp&wylaw 8riflhQbMeyPa-AubRphaied

eterocycllc ring havi'ng ohe or two ring nitrogen .
[0084}t ons. Inrpne embadiment fhimdy heat s menbéred hitefodyl djitjonhlly substituted by

a halt%ggr{tM? %ﬁeex[{%g%rrg)?)gmie st8 gg nﬁsg 8F§€l8t l?,oﬁggtcgelr@/rmr}%g%tg)gal?y SiBtituted by a
halodft BhrgiEVIEd dnsbodinktdiaviudg one ring nitrogen atom In
certain enbodinents, R is H [00111] In one

enbodi nent , {Ejbé-H, an ‘%toget with the
atoms to whidhgthey “arg atta form a\5.,6 menber ed
het erocyclic ring hgyfng one two rigrg nitrogen
atons. In certain enbodinents R is H [00112] In

not her enbod Rb and R6 together
[008 ith tﬁ%‘% ons lnm§% %@ﬁa e attached forma 5-6
[0osﬂ]enberemdnete@b@dam@hﬂ R“bm’gmbﬁydogmne ring nitrogen

atom 1In certain mbodi nents, R7 is LOOllS] In one
[008Anbodi narene embwbmnm R prR rﬁlﬂ}sbelccsﬂmos@lgal YWAGHY, such

[008 hat Agnsong: %t%%ec%irengttlteﬂ6 bly R’ rthye be 31&If,lcycloalk}ﬁ?-(Cl—RI§II%).N R7

[0089] In one embodiment, R® or R’ may be V-(CH)e.; wherein V is a 5-6 membered
heteroaryl having from one to two ring heteroatoms independently selected from N, O and S.
[0090] In one embodiment, R® or R’ may be W-(CH,),, wherein W is phenyl optionally
substituted with F, Cl, Br, I, OMe, CF; or Me.

[0091] In one embodiment, R® or R’ may be C3-Ce-cycloalkyl optionally substituted with
C;-Cs alkyl or O(C;-C; alkyl).

[0092] In one embodiment, R® or R may be hydroxy-(Cs-Ce-cycloalkyl).

[0093] In one embodiment, R® or R’ may be fluoro-(C;-Cs-cycloalkyl).

[0094] In one embodiment, R® or R’ may be CH(CH;)CH(OH)phenyl.

[0095] In one embodiment, R® or R’ may be 4-6 membered heterocycle optionally

substituted with F, OH, C;-C; alkyl, cyclopropylmethyl or C(=0)CH;. In another embodiment, R®
or R may be a 4-6 membered heterocycle optionally substituted with C;-Cs alkyl or C(=O)CHj3
[0096] In one embodiment, R® or R’ may be C;-Cg-alkyl optionally substituted with one or
more groups independently selected from OH, oxo, O(C;-Ce-alkyl), CN, F, NH,, NH(C,;-C¢-alkyl),
N(C;-Ce-alkyl),, cyclopropyl, phenyl, imidazolyl, piperidinyl, pyrrolidinyl, morpholinyl,
tetrahydrofuranyl, oxetanyl and tetrahydropyranyl. In another embodiment, R® or R’ may be C;-Cq-
alkyl optionally substituted with one or more groups independently selected from OH, oxo, O(C;-
Ce-alkyl), CN, F, NH,, NH(C;-Cg¢-alkyl), N(C;-C¢-alkyl),, cyclopropyl, phenyl, imidazolyl,
piperidinyl, pyrrolidinyl, morpholinyl, and tetrahydropyranyl.

[0097] In one embodiment, R® or R” may be H.



1 WD 2008/ 006040 PCT/ US2007/072885 17 wherein G R,
R7, R8, R and Rd are as defined herein. [00114] In

w@ egoBadd4@enbodi ments of the group A having t hePEDUS2IDZ072885
1, RBis Hor ORIn certainenbodinents, R8 is H In
particular enbodi nents, A has the configuration R6

o TR et B o e
butyl 0t3t}%hty? nHo GHIRBE S(tne@én Re 4P g@&h@ﬁal V\érﬁﬁbdhﬁ'&lt aréndrt &7 may be

they are attached forma cyclo ring
| CquP@@ﬂé]HzQHz@Met QEhCHn%dCMHéCRM)OHh @ghchy%apﬂacwz, CHCH,F,

- CHzé&_S&ﬁ%%zgﬁ(a))]}ﬁ?( %f‘é)[‘j' g?f;g?;,(ﬁ)ﬂ((éagﬁf’@ﬁﬁ%’)ﬁHmr)a CH,CH,C(=O)NH,,

CH(phyelhy@HOHC3 - C6- ¢yCHadrdhytjopyraf CHHS)HCH( OH) ph@HuCH,OH,(imidazolyl),
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In particul ar enbodiments, R6gnd R7 are
i ndependently H, nethyl, , iIsopropyl, isobutyl,
tert-butyl, 3-pentyl, CH(i'sopfopyl)2, CH2CH2OH,
CH2CH2CH2OH, CH( CH2CH20H) 2, CH2CH2OWe, CH( CH2CH2QOWe) 2,
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Formula 1, N v's , m t, . NHi Pr,

NHE Bu, NH(CH2- t Bu), NP CHg opr opyt).
NH( CH2- cycl obut yl ),
[00106] In other embodiments, R® and R’ together with the nitrogen to which they are

attached form a 4-7 membered heterocyclic ring, wherein said heterocyclic ring is optionally
substituted with one or more groups independently selected from OH, halogen, oxo, CF;, CH,CF;,
CH,CH,OH, OCH3;, C(=0)CH3, NH,, NHMe, N(Me),, S(O),CH3, and (C;-Cs)alkyl.

[00107] In particular embodiments, NR®R” is selected from the structures:
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NH( cycl opentyl ), NH(CH2-pyridyl), NH(cycl ohexyl),
NH( 3- pentyl ), NHCH(isopropyl)2, NH(CH2CH2OH),

WOR0SBOIHE CH2OH) , NH( CH2CH2OMe) ,  NH( CH2 CH2 CH2 Or€d/1US2007/072885
NH( CH2CN), Nve2, NMWeEt, NwvePg, Nwve(iPr),
NMe ( CH2- cycl opr opyl ), Nwe(CHz2- cycl obutyl )
Nl\/e CH2 (CH2CH2CH2 OH)

CHzgyeP\ NEt W—Z‘t Prr. Pr)

%LN N (CH2 cyckdpf opyl )711 CHZ?)—I) buty N,

NEt (CH2CH2OH),  NEt (CHZCHZCHZ OH or

[00120] In other enbodi nents of the A roup haV| the

Formyla 1, R6 jand R7 t¢gethgg—wth g

£ Ure fa/t\fmched(f 4- g menb re rPlleter c\lyi]gll GLLN
2N g h LL.P troge t QN opt igna ’

havi ng a second i ng het egdat om el ected form N and 0,

wherein gaid heterocyclic ring is optionally
éecm.st [ tgéeqjvm th one_mr nore groups independently
sepected f O-(;h(ﬁ%lggen oxo, CH2CF3, and
N C1- @%ﬁwF IN le, in certain enbodi nents, R6
and R7 together*with the Nto V\/nichthey are attached

rma rlldlnyl ibdi nyl etldlnl, )
oordedr 7 o R P?‘ Buper 2SR 5 MpcteaomLing Stg%ﬁtwes

pyrroli plp di nyl , etldmrp
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m)‘e‘e groups i‘hdependenf 'y sel BCted
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form &f 528 RRthteRUMAerbc\R ITBIHE hAGn D 8he 0P GW6! l‘lﬁ% hit@en atoms. In certain
wherein_said heterocyclic ring is optionally

embcsiums,ﬁun@d with one or nore groups independently

o015, 5% o TR B8R B SEby TBER el o wheh ey e
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emquﬁee“éfb fe 0O NH2 OL N2 r'N "4 NN-.NNN
[00111] In one embodiment, 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. In
certain embodiments, R’ is H.

[00112] In another embodiment, 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 ring nitrogen atom. In certain
embodiments, R’ is H.

[00113] In one embodiment of Formula I, m is 1, n is 0, p is 0, such that A is represented by

the Formula 1:

RG
R |
RS N—R’
R8
O
G
NN



Ol J1 NONHNNNILT N N~ N N NGO N6 NN-NH2 O

N N NJ-- F [001221 In certain enbodi nents of the A
w@emapodoavi ng the Forrmula 1, R6 and R8 toget hePCT/Wb1007/072885

the atons to which they are jgttached forma 5-6

menber ed heterocyclic ring having one or two ring

m dn ot I odi nents, R6 and R8
Wheref éeﬁggr g ﬁPB‘pﬁ%F‘Bh they are attached

[00114PT M 2 [PYEtH bﬂb&}ﬂneﬁ’tﬁ oP 'tl{?:egrbﬁli AYhavirgNfe FAAAIZ3IRY B H or OH. In
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[00115] In certain embodiments of the A group having the Formula 1, R and R%are H. In
other embodiments, R® and R? together with the atom to which they are attached form a
cyclopropyl ring.

[00116] In certain embodiments of the A group having the Formula 1, R® and R are
independently H, C;-Ce-cycloalkyl, heteroaryl-(CHs), hydroxy-(Cs-Ce-cycloalkyl),
CH(CH;)CH(OH)phenyl, or (Cis)-alkyl optionally substituted with one or more groups
independently selected from OH, OMe, and CN. In particular embodiments, R® and R’ are
independently H, methyl, ethyl, isopropyl, isobutyl, tert-butyl, 3-pentyl, CH(isopropyl),,
CH,CH,OH, CH,CH,CH,OH, CH(CH,CH,OH);,, CH,CH,OMe, CH(CH,CH,OMe),,
CH,CH,CH,OMe, CH,CN, CH,-cyclopropyl, CH,-cyclobutyl, CH,-tBu, cyclopentyl, cyclohexyl,
CH,-phenyl, CHy~(pyrid-2-yl), CH,-(pyrid-3-yl), CH,-(pyrid-4-yl), 4-hydroxycyclohex-1-yl, or
CH(CH;)CH(OH)phenyl.

[00117] In additional embodiments of the A group having the Formula 1, R® or R” may be
OCHj;, C;-Cs-cycloalkyl optionally substituted with OCHs, 5-6 membered heterocycle optionally
substituted with CH; or C(=0)CH3, or C;-Cg-alkyl optionally substituted with one or more groups
independently selected from OH, oxo, O(C;-Cs-alkyl), CN, F, NH,, NH(C;-Cs-alkyl), N(C;-Ce-
alkyl),, cyclopropyl, phenyl, imidazolyl, piperidinyl, pyrrolidinyl, morpholinyl, and
tetrahydropyranyl.

[00118] In particular embodiments, R® or R’ may independently be CH,CF;, CH,CH,F,
CH,-cyclopentyl,  4-methoxycyclohexyl,  4,4-dimethylcyclohexyl,  3,3-dimethylcyclohexyl,
pyrrolidinyl, piperidinyl, tetrahydropyranyl, tetrahydrofuranyl,

E/CN\\g %/O/go NKOJ\NHZ NWK?L'[‘/ N&ﬁ/ E/Q
L

' o)



F Yy NHNH2Z N~ OO0OO0OOBr clclCLI i |~/ HO NH2
NHN'"C??SOH C OOO d d d [00124) In
wa@dwsvicomal enbodi nents, the A group is sel ectedI/i8mn7/072885
the formulas: Y F3C, N2/ Nl-igNH NHO OOOCL F3CNC
ICI HFFF 2r F NNayv NO\OON~C1C1I~
Cl F NH NH N HN, (ONONOR [ 4% e .
[0011,9],\,‘ CI Ip particular empodimentp oéth;e A| FPPINPEYDE m ]{ornpu]@ 1, éll(\ R’ is NH,,

NHME 4Et, NHPr, NHiPr, NHtBu, NH(CH,-tBu), NH(CH,-cyclopropyl), NH(CH,-cyclobutyl),
NH(cyclopentyl), ~NH(CH,-pyridyl), NH(cyclohexyl), NH(3-pentyl), NHCH(isopropyl),,
NH(CH,CH,O0H), NH(CH,CH,CH,OH), NH(CH,CH,OMe), NH(CH,CH,CH,OMe), NH(CH,CN),
NMe,, NMeEt, NMePr, NMe(iPr), NMe(CH,-cyclopropyl), = NMe(CH,-cyclobutyl),
NMe(CH,CH,0H), NMe(CH,CH,CH,0H), NMe(CH,CH,OMe), NMe(CH,CH,CH,OMe), NEt,,
NEtPr, NEt(iPr), NEt(CH,-cyclopropyl), NEt(CH;-cyclobutyl), NEt(CH,CH,OH),

NEt(CH,CH,CH,OH),
e
OH , or HN™ .
[00120] In other embodiments of the A group having the Formula 1, R® and R together with

the N to which they are attached form a 4-6 membered heterocyclic ring having a ring nitrogen
atom and optionally having a second ring heteroatom selected form N and O, wherein said
heterocyclic ring is optionally substituted with one or more groups independently selected from
OH, halogen, oxo, CHxCF;, and (C;-C;)alkyl. For example, in certain embodiments, RS and R’
together with the N to which they are attached form a pyrrolidinyl, piperidinyl, azetidinyl,
morpholinyl or piperizinyl ring, wherein said pyrrolidinyl, piperidinyl, azetidinyl, morpholinyl and
piperazinyl rings are optionally substituted with one or more groups independently selected from
OH, F methyl, CH,CF3, and oxo. In particular embodiments of the A group having the Formula 1,
NR°R” is selected from the structures:

i‘tfr'] E( %N@EF %D ?L;QOH ?L;'QF %D{ %D'”F

‘1,"-2.N

(\O NMe O\ Q/OH F ’/\j/':
SN 3N N OH =N RJOLF =N

e
NH N7 ONTeR (s
%O\F N F “.LL;N\/& %Nv&o :L,;LNJ ?L’I_N\)

F 0
[N O--'OH O‘OH
[00121] In additional embodiments, R® and R together with the nitrogen to which they are

attached form a 4-6 membered heterocyclic ring, wherein said heterocyclic ring is optionally

substituted with one or more groups independently selected from OH, halogen, oxo, CF3;, CH;CF3,
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embodiment, NR°R has the structure:
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[00122] In certain embodiments of the A group having the Formula 1, 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. In other embodiments, R® and R? together with the atoms to which they
are attached form a pyrrolidinyl or piperidinyl ring.

[00123] In particular embodiments, the A group is selected from the formulas:

NH NH NH HN
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[00124] In additional embodiments, the A group is selected from the formulas:
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Br G C  [00126] In certain enbodi ments, conpounds

of the present invention are represented by Formula
waBos®eso4N. R7 G ON NN N4 HO 1B wherei nP@/URBD07/072885

and R7 are as defined hereinpg [00127] In another

enbodi nent of Formula I, mis 1, nis 1, p is 0, such
that Ais represented by the Formula 2. R6 R7 6N; Rc
G/~fo Og '/ wher ei n , R7, R8, R

Rd arevas/defined hefgin. In certgpyn enbodi neptN;
has £he ~confi gur at R6 R7 I N Re_ Rd

In . ,u.oodl othe avi ng
F la 2 R0 islH or [00129] rtavrn
Br'  gnbodi nent 16 e groupcl i ng the Formula 2, Rc

dnd Rd are nmethyl. 1In other enbodi nents, Rc and Rd

a . VWD 2008/.006 ~‘2PCT/USZOOTHG72885 28 [ 00
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#lTachedfforfna cycl op , '

Qn_cel n embodi npmks~ofzthe , nQ
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[00125] In additional embodiments, the A group is selected from the formulas:

h h
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i ndependently H, nmethyl, ethyl, propyl, isopropyl,

CH2- cycl opropyl, or CH2-cycl obutyl, [00132] or R6 and
woZo080g@sher with the nitrogen to which they aP@r/us2007/072885

attached forma pyrrolidinypy piperidinyl, or

azetidinyl ring, [00133] or R6 and R8 together with

t he a\g{g}: to whjch they ape attached f,orma
pi peridi nyl o%roli iy ring. [Oél{\ﬂvf] n
addi t pd¥Wal  enbodi nknt s e group A having the
E a_a R6 or (B may iIndependent!y @B sobutyl,
et ahyfdr opyranyl ) CH2CH, ~
Br Net "&hyd
O NHD, CHRCH2CH2( i ni dazol i)
or, [00135] In certairnenbodi nents of the group A :

[0012@\(/: g?)fnh%ﬁg%%%@&%@ﬁg %z)f{ll?%wﬁ'}lzd'hﬁ _plgleil_ﬁ%/h]i;tbigg%_lr@tpy’aweH?erp‘resented by
FormbiMEid3: NMeEt, NMePr, NMe(iPr), NEt2, NEtPr, or
NEt (i Pr). [00136] In certain enbodi nents of the group
A having the Formula 2, NR6R7 ms_l NH( i sobutyl),
NH( CH2CH2COH) , NH( CH2CH20OCH3) ,CH2C(=O) N(CH3) 2) ,
NH( CH2CH(CH3) OH), NH(cycl olhexyl),
NH(t et r ahydr opyranyl ), NH( yl) CH2OH)
NH( CH(t et rahydro- pyranyl) , NMe( CH2CH2OMWR) ,
NH( CH2C( =0O) NH2) , NH( CH2CH2 ' dazolyl)) or /X CH
HN [ 00137] In other enbodi nents,) NR6R7 is sel ected
fromthe structures: N No NCY [00138] In other
enbodi nents, NR6R7 is sele e| \j omthe structures: H
S 0
~
I

CH( CF

[00139] In certain enbodi t he group A having

the Formula 2, R6 and R7 an n particular

enbodi nents, Ais selectetbfrom W 2008/ 006040

PCT/ US2007/ 072885 29 NH2 NHEBBNH2 | ~ O C C C NH
wherblHZs, Wi2nd R” Qefas @ finebhefin. F*11~ / C F/ NH2 NNH2 O O

FO A1/ A/ A NNH N OOC O C C NH2 NH2 .
[0013F2 In another embodiment of Formula I, m is 1, n is 1, p is 0, such that A is

represented by the Formula 2:

R R7
N,R
RC
Rd
G O
RE wvww
2
wherein G, RG, R7, RS, R® and RY are as defined herein. In certain embodiments, A has the
configuration:
RS R7
N,R
[00128] In certain embodiments of the group A having the Formula 2, R® is H or Me.
[00129] In certain embodiments of the group A having the Formula 2, R® and R¢ are methyl.

In other embodiments, R® and R¢ are H.
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[00131] In certain embodiments of the group A having the Formula 2,‘R6 and R’ are
independently H, methyl, ethyl, propyl, isopropyl, CH,-cyclopropyl, or CH,-cyclobutyl,

[00132] or R® and R’ together with the nitrogen to which they are attached form a
pyrrolidinyl, piperidinyl, or azetidinyl ring,

[00133] or R® and R® together with the atoms to which they are attached form a piperidinyl
or pyrrolidinyl ring.

[00134] In additional embodiments of the group A having the Formula 2, R® or R’ may

independently be isobutyl, tetrahydropyranyl, CH(phenyl)CH,OH, CH(tetrahydropyranyl)CH,OH,
cyclohexyl, CH,CH,OH, CH,CH,OCH;, CH,CH(CH;)OH, CH,CH(CF;)OH, CH,C(=O)N(CH3),
CH,C(=0O)NH,, CH,CH,CH,(imidazolyl) or

\H‘/KOH
[00135] In certain embodiments of the group A having the Formula 2, NR°R’ is NHa,
NHMe, NHEt, NHPr, NH(iPr), NH(CH,-cyclopropyl), NH(CH,-cyclobutyl), NMe,, NMeEt,
NMePr, NMe(iPr), NEt,, NEtPr, or NEt(iPr).
[00136] In certain embodiments of the group A having the Formula 2, NRR” is
NH(isobutyl), NH(CH,CH,OH), NH(CH,CH,OCHj3;), NH(CH,C(=O)N(CH;),), NH(CH,CH(CH3)

OH), NH(cyclohexyl), NH(tetrahydropyranyl), NH(CH(phenyl)CH,OH), NH(CH(tetrahydro-
pyranyl)CH,OH), NMe(CH,CH,0OMe), NH(CH,C(=0)NH,), NH(CH,CH,CH,(imidazolyl)) or

OH
WX

[00137] In other embodiments, NR®R” is selected from the structures:
[00138] In other embodiments, NR°R” is selected from the structures:
OH
gyl
[00139] In certain embodiments of the grdup A having the Formula 2, R® and R are H. In

particular embodiments, A is selected from:



OO HOANH HO-NH HZNNH O CF3 ONH O O/ iwl [/ nni

/[ iw\ O Br Br Br / ~... Br JH NO Br [00141] In
w@ egoBadd4@enbodi ment s, conmpounds of the presentPCT/US2007/072885

invention are represented byyg Formula 2B: R N, R6 Rc

GRa O NCNDN NHO 2B wherein G Rc, Rd, R6 and R7

are as defi Flgld herein. [00142] IQ,another embodi nment,,

of Formula I, 2mis 1, nis 0 and{p®is 1, such that A2

IS d by the Fornul az3:NW0O 2008/ 006040

PCT/ G Q42885 31 R6 RRUWN~B©® 0 Ra Rb Rd
3 @ E R6, R7, RS, @ Rhl.. Rc and Rd @
de€i'ned herein. In cert@inE€nbodi nents, A @as

configuratik: R6 N R7 NH; NH;
F - cl - F -

%Z
§ O; ZX

NH, NH, NH,
F O F O O
wnwWov W [NV, V4
Ci Cl Cl

3_\_
3 O:( ZT
g o

NH, NH,
Cl Br .
[00140] In additional embodiments, A is selected from:

\N/ \N/
T o~

NH
O O
v O v
Cl A Br O
N O
O
O (@]
NN
Cl s O W
Cl Br



Rc Ra Ro RdA 0O GRB [00143] In certain enbodi nents of
the group A having the Fornmula 3, R8 is H [00144] In

wa@e eosadq4enbodi ments of the group A of Fornul aPGr/URN07/072885
and Rd are H. In other enboglinments, Rc and Rd
together with the atomto which they are attached form
a cyclopropyl ring. [00145] In certain enbodi nents_ of

th;eNﬁr\eﬂ HA of For 3, R6 and R e |ndepend nt 1
H, t hyl, ethyl, yl, isoprRy butyl :
CH2- clycl opropyl or CH2 cycl obut [00146] In ertain
Rt s, NR6IR7\|0 mul a 3 i SYNH2, NHWe, NHt,
Br SINH( Pr) NH( CH2 yl),

NH(CH2 cycl obutyl). J[00147] |
For @il a

, R6 and9dR7 are H. In
partlculareB[ ntsy Ais: F C / NHA [/ H
[ 00148] her egbodl ments of _group A of For

RaH®N are H, rancy Rb and R6 pet her wi t N he
atohs, to which t re attache orma 5 to 6
e ed heterocyclic yjing whecs{nawne of the
ifS ni trog#h. cert ai n"¥mbodi ment s,
cl th&F with thé atoms to whi they a;
forma pyrrolidiny ing. | enbodi nents, R7
is H In @ arf enbodi is selected from
WD 2008/ 006040~£CT/ US20072 85 32HH iNN G I O

c O A d HH FINFNOO C C [001491 In

mit_n enboHPKgI\s.,H con‘pdﬂm‘dﬁ/Oqu he presi;:;r;D\Nv
Avdgtion are

ented by gForlgul a 3B: R G
OCN)JN N N HO
O O
.y W Vv O
Br Br Br A
Br
=
O
Br
[00141] In certain embodiments, compounds of the present invention are represented by
Formula 2B:
7 6
R\N,R
RC
Rd
G 0]
()
N
~N
5 N/)
HO
2B
wherein G, RS, Rd, R® and R’ are as defined herein.
[00142] In another embodiment of Formula I, m is 1, n is 0 and p is 1, such that A is

represented by the Formula 3:



3B wherein G R6 and R7 are as defined herein.

[ 001501 In certain enbodi nents of Formula I, inis O,
wo2008/0003nd p is 1, such that A is represent eBCHYS100E072885
Formula 4: R R7 N GrO R3,1,vv 4 wherein G R6, R7,
and R8 are as defined herein. In certain enbodinents,
A has the configuration: R6\N' R7 GO 8 [001511

In certain enbodi nents of th'éﬁ\gRbup A having the
Formula 4, R8 is H [In certai enbodi nents, R6 and R7
are independently Hor M. _Jn p&ticul ar enbodi ment s,
Ais selected from WO 8/ O@640 PCT/ US2007/ 072885
33 G / NH2 C | NH2 NH2 OMOF O C F/ / NH
H2 F\ O 1w .iwnn HN&HRO,L.HNC [001521 In certain
enbodi ment s, R6 or R7 may be$ methyl, iPr, pi per| d| nyl ,

where (?hﬁfaﬁy :Kdﬁw?;az a P%_%eixgﬂ(ﬁocegam em )ments A has the

drGpyrany

confidutdtich= O)NH(|Pr) CH2C(=O)N(Me)2 or 0 [001531
Addi ti onal enbodi nents of Alncl ude: A / ( NH2 I [/ |
NH2 NC/ | NH2 F3C | NH2 CIR\OQO\OCIINHOOCI
HN'O0Al iw\ 1l od / HNiwWl ooyNa / ~N O \

I N\v O f
[00143] In certain embodiments of the group A having the Formula 3, R®is H.
[00144] In certain embodiments of the group A of Formula 3, R® and RY are H. In other

embodiments, R® and R? together with the atom to which they are attached form a cyclopropyl ring.
[00145] In certain embodiments of the group A of Formula 3, R® and R’ are independently
H, methyl, ethyl, propyl, isopropyl, t-butyl, CH,-cyclopropyl, or CH,-cyclobutyl.

[00146] In certain embodiments, NR®R’ of Formula 3 is NH,, NHMe, NHEt, NHPr,
NH(iPr), NHtBu, NH(CH,-cyclopropyl), or NH(CH,-cyclobutyl).

[00147] In certain embodiments of the group A having the Formula 3, R®and R are H. In
particular embodiments, A is:
F
Cl NH, Cl NH,
0 O
oy v
[00148] In other embodiments of group A of Formula 3, R* and R® are H, and R” and R°

together with the atoms to which they are attached form a 5 to 6 membered heterocyclic ring
wherein one of the ring atoms is nitrogen. In certain embodiments, R® and R® together with the
atoms to which they are attached form a pyrrolidinyl ring. In certain embodiments, R’ is H. In

particular embodiments, A is selected from:



HNC \ .iwl1l0-1 O C / HNC / ON\ O~ d HN\~

"W HNOO I1f%v WO 2008/ 006040 PCT/ US2007/ 072885 34
WQ 20080@D4CF3 O HNCl / | HNI C Y p HN -, 1PCNUSION7/072885

\Nt" [00154] In certain e di ments, conpounds of the

present invention are represented by Fornula 4B: NH2

G OCN)" N'R5H4N N Hd 4B wherein q_|and R5 are

as defined herei nN[00155] In certain enbodiments,

Formul a 4C
wherein G The
conmpounds®! his invention may po%Sess one or nore
asymmetric centers; such conpounds can therefore be
produced as indiviglual (R)- or (S)-stereoisgners or as
m xtures thereof-NUnl ess indicated otpergNe, the
descri ption of naum gof a particular go nd in the

Cl Cl
[00149] In certain embodiments, compounds of the present invention are represented by
Formula 3B:
RS
|
N. 7
e
)
N
)
L i
HO
3B
wherein G, R® and R’ are as defined herein.
[00150] In certain embodiments of Formula I, m is 0, n is 0 and p is 1, such that A is
represented by the Formula 4:
R g7
N/
G\/I\(O
R
4
wherein G, R6, R’, and R® are as defined herein. In certain embodiments, A has the configuration:
6
R\N/R7

o)

®
;i"é<
<3

[}

[00151] In certain embodiments of the group A having the Formula 4, R® is H. In certain
embodiments, R® and R are independently H or Me. In particular embodiments, A is selected

from:



specification and clains is intended to include both
i ndi vi dual enantiomers and di astereonmers, and
WOrR008M0063) racem ¢ or ot herwi se t her eof . Accopdi/nglog7/072885
this invention al so includes such isoners, WO
2008/ 006040 PCT/U82007/07288% 35 i ncl udi ng
dlastereonerlc nrxtures pure di astereoners and pure
' Pe this i nveMs e NH,

refe er eoi soners o
ich are nen- p able mrror im&age
of one another The term "di ast eneoner” refers to a v

Cl ' gtrcal I SOf Wl (gre not mrr gesSyy,
ne an Qper D aste évg di fferent i ca o
prope e.g. nelting sSSP boi | i ng poiFnt's;

spectral“propertles and reactivwwyties. [00157] The ~n
conpounds of the present jnvention may also exist in
HNHI fer: ; tautonerl« and all such forns are
Q] Pthin thgisco invention. The term
iiiﬂ > [g!m eric formyefers to structura
sonmers of different energies whi ch are
terconvertlbI%PV|a a _Jow.energy barrjer.

(00132} ampl eln cEFER SROPAiMEBIER oI RY BerTBwthYIal™ pﬂaw'&t% tgahydrofuranyl,
CHQGI@@FQ e L Cﬁrlldﬂ;ﬁohn Nt erCQRLELRIIRPSrahy B, M (ﬂ'i{@Hz @Bir4Hydropyrany!l),

pr ot on, ket 0- enol "and i m ne-enam
CHﬂﬂsﬁmﬂHﬂBﬁt¢Hﬂ§—0ﬂV&menme taut omers i ncl ude
I nterconversi ons by reorganizBi;;n of sonme of the

bondi ng el ectrons. [00158] IR the structures shown
herei n, where the stereochgujst of any particul ar
chiral atomis not speci then all stereoisoners
are contenpl ated and incggs-d as the conpounds of the
invention. Wiere stereochénmi stry i.s specified by a

lid e or dashed |ine representing a particular
[001 nfigﬂgggP@Hde@ﬁgﬂmFﬂéP FAdsdsi somer s so specified
ci~.apd defined. |001359] The conpounds of Fornu#e I
harymceut I CH acaowpt abl’e NH,
Y ng plarkacdut igal |y o)
acceptabl- sal ts)” of “sucjh conpounds.” [0(J160] The
phrase "5ﬁérnaceut|calIyNacceptabIe" I novcat es t hat e
sugspance or conposi t HsS conpatible chemagally
or yoxi col@gi cally wi he ot her ingredj

afo and/ og, t he mamal | bellng
er ewi t A "solvaf : 0 an
associ ation or conpl ex otwone or NoR [ 2O
nol ecul es and a conmpound of the |nvent|on anpl es

of solventg that Eornrsolvgtes include, but are

limted® [ opaliol , et hanol, nethan TT)
I etate S Leaetd, and ethanol m

"hydr at e" can al so bk use@+tg of eyt0 a
< wét ein the sol vent nol ecul evvat k. o
[00162] A~'prodrug" is a conpound that ay be

converted under physiological conditions or Wy
sol volysifs to the specifi npound or to a salt of

Cl

cieRpound.ci | Lde conpounds Brein an
idgesid § pol ypeptind hain @f two or
more (e.gf, two, Y or~P

i's coval Efftly joi ned thro‘
a free am no, hydroxy or carboxyllc acid group of a
conmpound of the present invention. The am no acid
residues include but are not limted to the 20
natural ly occurring am no acids commonly designated by
three letter synbols and al so includes phosphoseri ne,
phosphot hr eoni ne, phosphot yrosi ne, 4- hydroxyproline,
hydr oxyl ysi ne, denosi ne, isodenpsine,

gamma- car boxygl ut anat e, hi ppuric acid,

oct ahydr oi ndol e- 2- car boxylic acid, statine,

1, 2,3, 4-tetrahydroi soqui nol i ne- 3 carboxyllc acid, WO

r\r\r\nl NN LSNLN AN NV T ] L 1NN NN ] NN



peni cill am ne, ornithine, 3-nethyl histidine,
norval i ne, beta-al ani ne, ganma-am nobutyric acid,

wa@ poosabdosne, honocyst ei ne, honoserine, met hyl - BCHIF2007/072885
par a- benzoyl phenyl al ani ne, phenyl gl yci ne,
propar gyl gl yci ne, sarcosi ne, mnethionine sulfone and

tert-butyl glycine. [00163] Addltlonal types of
prodrugs afe so enconpassed:FsFor instance, L% ree
car boxyl P d of Forrmula | chln Be

conpo
b

derivati zed as an N al kyl ester. As andther

c ] |HN conpounds ent i @l Ypriging free
Qy d greups may be derivatized as
convert| g the hydroxy group into a group NFas, but
not Iin1f%d to, a phosphate ester, hemnm succivvate,
di net hyl @m noacetate, or
CiNgph xymet hyl oxycar bonyl group, as outlined in

pug Delivery Reviews, 1996, 19, 115.
at & prodrugs of hydroxy and anino groups are
also i ncided, as are carbonate prodrugs, sulfonate
esters and sulfate esters of hydr oxy groups.

[0015Bkr i vath zetdinrmbbdimettsoxympoundpsf alse passnk dxvehtimt hel represented by
F ]a Q (acyl oxy)ethyl ethers, wherein the acyl group may
ormyfa 4By 4l kyl “ester optionally substituted with groups

i ncl udi ng, but not Iinitedep et her, am ne and
carboxylic acid functiogali or where the acyl
group is an amno acid e ter as descri bed above, are
al so enconpassed. Prodrugs afNthis type are descri bed
inJ. Med. Chem, 1996, 39Lf More specific
exanpl es include repl acenen “khe hydrogen atom of
the alcohol group with gragup such as
(C1- C6) al kanoyl oxynet hyl (T®1- C6) al kanoyl oxy) et hyl ,
1- et hyl -1 - ((CL- C6) al kanoy et hyl ,
(C1- C6) al koxycar bonyl ox , N-(Cl-C6) al koxy-
carbonylaninonethyl su %ﬁ; (C1- C6) al kanoyl ,
no( Cl- C4)a|kanoy| aryI yl and a- am noacyl, or
Wherean Qﬁpﬁgaéﬂﬂaﬁsé@%‘?ﬁ H’G%‘yl wher e each a-ani noacyl group
[00155i ' nd?}?%@%ﬁﬂte%oﬁﬁlnaﬂﬁ %grgt)%;n?% gﬁe B@Eéﬁrt 3hie¥ition are represented by
curring L-amno aci ds, )
FormuldO) (Q( C1- C6) al kyl )2 or glycosyl (the radica
resulting fromthe renoval of a hydroxyl group of the
hem acetal form of a carboh ate). [00164] Free

am nes of conpounds of Q can al so be

derivati zed as anides sulfqpan1des or

phosphonani des. of thesf:gﬂletles may incorporate
gr oups |nclud|ng, but not to, ether, am ne

and carboxylic acid functy ondy
prodrug can be forned by

i tR es For exanple, a
xLepl acenent of a

hydrogen atomin the am R mro p with a group such as
R-carbonyl, RO carbonyl, -carbonyl wherein R and
R are each independentHp (C1-C o) al kyl, (C3-
C7)cycl oal kyl, or benzyl, or R-carbonyl is a natura
a-am noacyl or natural a- anﬁﬁbacyl natural a-
wheredh{Grpa@ &y pre asdelmpgdde@oy wherein Y is H (d -C6)al kyl
[0015$; benzl%i eg% Yd%) %%glghﬁeee%tlgﬁfg%§osﬁ%%lon% n?clr@élsyn"i‘lggtric centers;
such ﬁiﬂ}fwﬁdﬁ]caﬁfthﬁbﬂ@ﬁ bedprodiea -abindividel (R)-Nr (S) stereoisomers or as mixtures
) al kyl am noal kyl , or -C(Y2)Y3 wherein Y2 js H or .
thereq{etWFss dnpgicared ptheryyseo tl}@_ d@pﬂgﬂonwr,@a{t@g_g 0 )pg}‘twlaéﬁpﬁBound in the
spec1ﬁ@{191h 2hd agimsl% Redddadd ﬂ) 14nc1¥1§e B&th Wcﬁ%@ﬁdl Qhtitibinéls and @kRPdomers, and
For additional exanples of prodrug derivatives, see,
mixtufesy raeorai ok ethelarylsd;)@ﬂ@rﬁ Atcordangldrhhggnve@dpm eldo byluﬂes all such isomers,
Bundgaard, (Elsevier, 1985) and Methods in Enzynol ogy,
Vol . 42, p. 309- 396, edited by K Wdder, et al.
(Academ c Press, 1985); b) 4 Textbook of Drug Design
and WD 2008/ 006040 PCT/ US2007/ 072885 37 Devel opnent,
edlted by Krogsgaard Larsen and H Bundgaard Chapter

T g, Y



i ncorporated herein by reference. [00166]
Alternatively or additionally, conpound of the
WO pwenedoan nmay possess a sufficiently acidi c BCDUR00H072885
sufficiently basic group, orydboth functional groups,
and accordingly react with dany of a number of
I.norgani c or ogganlc bases or acids to forma s

mclud@éa%tt@fgora?rlfsat wres, pureudfastereaes 284 ppis eﬁﬁ@w}ﬁ‘éﬂot@w compounds of
this 1ﬂv€ﬁtﬁ(§n ofhqumli h&laﬁt%mé}u %s o) 1\%1 SteRb&SHEL of B\C6H blﬁﬂl which are non-
a mneral or or gani c acid or an I nor gani base,
superigipobabdeaimirsoriimagasdifroge atathern dthel tenm t'daaistdtrmmeru Irdferts ¢ a pair of optical
S tes sm

1some8% ggb*ﬁ;{rggn% %%éﬁ;!&%%%:%pwsm ffﬂeés D1as ercomets Eav’e different physical

propeflicB ). AEATRIHHRBbRRg poRisaRResA @%;féﬁles A reRhasehat es,
chlorides, brom des, iodides, acetates, propionates,

[0015dEc anodihe s:orrg)apmyl (a”t ths presg(;tr ynlvgtt@g mﬁX) ahzgtq;\@t in different tautomeric
roat es t anoat "
formsb.%t(ngI a% l?‘fol]tglls C%e nébrace Wl&h&n sggpe er a 1on a[thg Term "tautomer” or
"tautoBRBia Gahe SefetsUoBIrad @R isoMES D dFferdhy Eijeﬂglﬁs &hﬁh @#d @ferconvertible via a
hexyne- 1, 6-di oates, benzoates, chlorobenzoates,

low epgrgh Wrb‘é‘h ZRpitesamplei protongpEpmerst@lso kgt sxRrBlToRi4 tagomers) include

1ntercgi§;ei:§98§1\§ Q@z{' FRALESH oplﬂgwtﬁtsﬁér asSkdid Qﬁ(ﬁta%ﬁ’lmme -enamine isomerizations.
xyl enesul tes acef at'es, phenyl propi onat es,

Valenphtnionteot mclaﬂemtermntvcmmesby iea@anzaﬂtsm of some of the bonding electrons.

= hydr but ates col.l ates, tartra

[0015%{Et %ani% ‘Eué@ s’ho%‘: éﬁ% gmereoﬂlgtséegeoc graﬁtr}z] Sf apy particular chiral
atom ks st ls &m@etdeﬁlen RARRKEAL RS gre%hfeﬂﬁ?ét&ﬁandalﬂgluded as the compounds of

mandel ates. Since a single conpound of the present
the invengiont i Whereraigreoplsmistey isopecifi¢saby @n@llctawcctgecoroiﬂsl@dshne representing a

upds. of the present venti on may

partchBté 1? y gurﬁg%% the&qﬁ& spe eo1soS af {s So s%ecsf%glarr]l% Pef? anpoun d.
[00159901671Thef cdniysduhdy et FMﬁluWrIpﬁMﬁﬂlel Solvhatd¥aSharnhdteutically acceptable

desired salt may be prepared by any suitable nethod
prodrygsapg éiﬁtsémichldtnﬁé’haltltacelﬂwﬁllbé%aﬁﬁiﬁlée salts) efrsugh pRERROUBES- t he

ee b a {0
o012 D358 Wkl 230l s fOTREUI! SBIRTILE B0, s o
compaxitich, is Stiinbatible€ cheateadly antfor toxictdgitallp Mathphoother mgnedlealls gomprising
or Wwth an organic acid, such as acetic

ke,
afom&ﬂ‘t‘ttﬂm 3y sithe maemaﬁb%t&:%tatﬁdéh%{ewh mandel i ¢ aci d,
[0016f1FJmir PGy as(b'l\gte"@%e%nﬂocan%gdiiattgﬁ roy\ébﬁ:l REIF 'onQ&aln'oFe S'%)(N’e% molecules

ycolic acid, salicylic aci franosi dyl aci d
and awmpoalsd gf the inwmiion.adixamples gﬁlsdmmw thai &rmcsorltvatwnncau@ ut are not

y acid such as,citric aci
imiey {5, ief crsSurrendt “Segaai revizorts BhsF Lo Gt getyacia. and
ethan@b@IR! | Thedfehfl "Biidrbte8Tak QRS YeCusl itél référ ol NdkpRx tetkin Ehe solvent

sul fonic acid such as p- toluenesulfonic acid or
moleqgieriaMelst f oni ¢ acid, or the Ilke [00168] If the

vent i Ve ound | S an . . ..
[0016'2?epar &y % xﬁg b SUIHtlp%lP at ané/c})e cfogfgi‘tee)c(ig%g? g%hty%lgwélcglecondltlons
or byt sobalysnio t(hfa sblft&ﬁéd ecmeutind oM tbha 8dit b euchaddintpoonid. Prodrugs include

organi c base. . Exanples of suitable |norg?n|c salts
comppyRls GAEreHh B ENInG ARISTeSif 4eh obk RelYPePSEl BRI AT FYFeOTaBFTE Re.g» two, three

or fod??ﬁrﬁin% a%f(!lct@mdl?c% iRty 508l HRbudAOARSiHL B} eRE oI AR Free amino,
cal ci um Exanpl es of SU|tabIe organi ¢ base salts

hydroky ot eadleoxyfioacid gemploéa cqnpcmmd wiithegir¢gzentzyyeatiom nThmqmmo acid residues

06040. PCT/.US2007/ 0728
incto 0 s OOT BT U By Sam A B STy 1A g e by hre
letter PEEABIILT ddl edez Vihaltiidee phosphbesriay, eihbyhemesbnai] Nghosptidvtyrosine, 4-

the |like salts. O her salts of acidic noieties nay
hydroxygeplinte hydrarylysincafigmesing Henemesine seamsareatbagyghytamate, hippuric acid,

octah rQﬁ@%}Q %Lca i l'1cpea @d sjt\.litfﬂ@t hYb@'&t‘éﬂﬁ%@J‘ﬁ%guﬂuﬁ% §@arb§xyllc acid,

asi ¢ amino aci ds”suc
ornlthlne hi sti di ne, phenyl gl ycine, |ysine and
arginine. [00169] In certain enbodinents,. the salt
is a "pharmaceutically acceptable salt” which, unless
othermnse i ndi cat ed, |ncludes salts that retain t he

_LL__L:,_ o Y a1



[00170] The conpounds of Formula | al so include other

salts of such conpounds which are not necessarily
w@basneweut i cal |y acceptable salts, and whi ch P&EyUR®07/072885

useful as internediates for zpreparing and/or

puri fying conpounds of Fornula I and/or for separating

antloner aun 001711 The . .
penici e COmibian 71 IS i oEn o bt BloRlEr §aTaERaRpbutyric acid,
mrtul‘lﬁﬁé'plﬂiiﬁ&l,\? t&E LN RESSE Methyl 4B BitaWRhAN IPRES lalanine, phenylglycine,

identica Stoethose reC|fE hereln9 gut %gﬁﬁﬁ%é ct PRenyisy
propargyiglyeine saicosing, encgliionine sulione arebhﬁér@tylgjyclmq at om haV| ng

ato MRS S nunber different
0018) 51 0 "AGUTBET ofes SP PR aRBE PR PSPty PIF e fee carbonyl
groupiof ai RIpARS oPFordilila Pk ibe WeAlatBb® AL Qh a8li@reNhikfSester. As another
ecified are contenplated wthin the scope of the
exan@%ﬁ@@ﬁa@défoftth@ invgngian j comprising fraselhydragegrounsy gy bgrderivatized as
t r f
oot B2 REAL I S0, GRIRALTL S o APRUNE . o o
esterni Hermigecinatex \diyeethy jpihhompdeddatelS or Spllhcfsplhiqrylbkydmerthyiexycarbonyl group, as

outliliegll@) Qf’ge ‘?%6 g? ver}iggveehvgygkggég 1135 §1ar|(i:dgr_a%§ grg'éril:!g'sfgf hydroxy and

aminé%@&: pRAnek 140 Incifdelt &l fe c2BbRRE PRIk ﬁ@ﬁhﬁg e&@MH rbqﬁate esters of
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[00168] If the inventive compound is an acid, the desired salt may be prepared by any
suitable method, for example, by treatment of the free acid with an inorganic or organic base.
Examples of suitable inorganic salts include those formed with alkali and alkaline earth metals such
as lithium, sodium, potassium, barium and calcium. Examples of suitable organic base salts

include, for example, ammonium, dibenzylammonium, benzylammonium,
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isotopes that can be incorporated into compounds of the invention include isotopes of hydrogen,
carbon, nitrogen, oxygen, phosphorus, sulfur, fluorine, chlorine and iodine, such as ’H,°H, "'C, C,
"c, BN, PN, Po, Yo, Bo, 32p 33p 35g Bp ¥C) [ and "I Certain isotopically-labeled
compounds of the present invention (e.g., those labeled with *H and 'C) are useful in compound
and/or substrate tissue distribution assays. Tritiated (i.e., H) and carbon-14 (i.e., “0) isotopes_ are
useful for their ease of preparation and detectability. Further, substitution with heavier isotopes
such as deuterium (i.e., H) may afford certain therapeutic advantages resulting from greater
metabolic stability (e.g., increased in vivo half-life or reduced dosage requirements) and hence may
be preferred in some circumstances. Positron emitting isotopes such as 15O, 13N, ¢ and F are
useful for positron emission tomography (PET) studies to examine substrate receptor occupancy.
Isotopically labeled compounds of the present invention can generally be prepared by following
procedures analogous to those disclosed in the Schemes and/or in the Examples herein below, by
substituting an isotopically labeled reagent for a non-isotopically labeled reagent.

METABOLITES OF COMPOUNDS OF FORMULA 1

[00172] Also falling within the scope of this invention are the in vivo metabolic products of
compounds of Formula I described herein. A "metabolite" is a pharmacologically active product

produced through metabolism in the body of a specified compound or salt thereof. Such products
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done in the same Way as conventional drug metabolism studles well known to those skilled in the
art. The metabolites, so long as they are not otherwise found in vivo, are useful in diagnostic
assays for therapeutic dosing of the compounds of the invention.

SYNTHESIS OF COMPOUNDS OF FORMULA I

[00174] Compounds of this invention may be synthesized by synthetic routes that include
processes analogous to those well known in the chemical arts, particularly in light of the description
contained herein. The starting materials are generally available from commercial sources such as
Aldrich Chemicals (Milwaukee, WI) or are readily prepared using methods well known to those
skilled in the art (e.g., prepared by methods generally described in Louis F. Fieser and Mary Fieser,
Reagents for Organic Synthesis, v. 1-19, Wiley, N.Y. (1967-1999 ed.), or Beilsteins Handbuch der
organischen Chemie, 4, Aufl. ed. Springer-Verlag, Berlin, including supplements).

[00175] Compounds of Formula I may be prepared singly or as compound libraries
comprising at least 2, for example 5 to 1,000 compounds, or 10 to 100 compounds. Libraries of
compounds of Formula I may be prepared by a combinatorial 'split and mix' approach or by
multiple parallel syntheses using either solution phase or solid phase chemistry, by procedures
known to those skilled in the art. Thus according to a further aspect of the invention there is
provided a compound library comprising at least 2 compounds of Formula I, or salts thereof.
[00176] For illustrative purposes, Schemes 1-4 and Schemes A-J shows a general method
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
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Scheme 1

[00177] Scheme 1 shows a method of preparing compound 10 of Formula I wherein R'is H,

R’ is OH and R’ is H. Formation of pyrimidine 2 can be accomplished by the reaction of the keto
ester 1 with thiourea in the presence of a base such as KOH in an appropriate solvent, such as
ethanol. After reduction of the mercapto group of compound 2 under standard reducing conditions
(e.g., Raney Ni and NH4OH) to provide compound 3, the hydroxypyrimidine 3 can be chlorinated
under standard conditions (e.g., POCl; in DIEA/DCE) to provide compound 4. Compound 4 is
then oxidized under standard conditions (e.g., MCPBA in an appropriate solvent such as CHCL;) to
give the pyrimidine-oxide 5. Treatment of the pyrimidine-oxide with acetic anhydride gives the
rearrangement product 6. Compound 7 is obtained by reacting compound 6 with an appropriately
substituted piperidine under standard SxAr reaction conditions to provide compound 7. Compound
7 is hydrolyzed to provide compound 8, which is then deprotected to yield the intermediate 9.

Acylation of the piperazinyl cyclopenta[d]pyrimidine 9 with an appropriated amino acid in the
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Scheme 2
[00178] Scheme 2 shows a method of preparing compounds 22, 25 and 27 of Formula I

wherein R', R” and R’ are methyl. According to Scheme 2, bromination of (+)-pulegone 11 with
bromine gives the dibromide 12. The treatment of the dibromide 12 with a base such as sodium
ethoxide provides the pulegenate 13. Ozonolysis of the pulegenate 13 gives the ketoester 14.
Treatment of the keto ester 14 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. Chlorination of the hydroxypyrimidine 16 under
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st er. chem n e. of the chi,.ral X . .
Comai 85 B Thied " e FIRE BinPiehy SeF R sl pricflte gpsribed i
Scheﬁhﬂﬁ&pr&&[& ®@mpoandl20 Waedirdst Br aﬁ‘ﬁsﬁ| Wiedré RT tsyMe.TICeaipo®@iths 20 and 23

of. conpound 2 with a Lewis acid (eg. TiCl4) at |ow
are Stﬂ@ﬁiie} it el sepagationsmer GPLG owithy chirrd sgadorary mad hgpehydrolyzed upon

treatrh &t Suith ! %h& sacP %% Gthidef) }Jgg?/&gie by p%\gdé'lé undd121 and 24 respectwely

appropriately substitut I mm ni-um i on precursor
Afterl dnprcttempe; edmpornh2h agd \2dsare itk teacted wpthuthd appxopmite amino acid to

er at W S aci.d .and chiral auxiliary may all
pro‘“ﬂ% Fse‘%z ‘lr‘be% nfeFRFSHEYt he  di ast er eosel ectivity of
00119)e addARérﬁﬁv% Yt - 7E a@P'& &?Hd' on MBH&Je alkylated with
[ §] Id conditi t)ng}d }L(ﬁl@%—%mu C to SOc;Jpglevgsyate vt

alkylatiogere@g@nt $ush dtegikrybijalmum i pr[emg_fsszq a b&ﬁ@(w@h srgNald oo Ki§dH to provide

t t
compb)}ng% 2:6| %vger Cbsn,g/}éﬁﬂ d\'fge]r (%Bfo:%ﬁigr‘il gongl?orji;a? d26o 1s then reacted with the

apprdpPidtt&idling &AL {0 previde mprandd7.havi ng the for rml a H R
N5' 1 NR NII N4dRlo OR2 wherein R1, R2 R5 and

“are as ndefisred e| n, w t W“am o adid having _on
3 <t ai ROR/ %r:j:k
R$ wherei n R6, HzN , Rb Rc n and p
arne as defined herei nes[00184] The am no>aci ds used in

the synthgsis of conpounds of Fornmula | as illustrated
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Schenes 1-4 and in the Exanples are either
comercially avail able or may be prepared according
wa eooslesonet hods di scl osed herein. For exanpl e, PETIUS2007/072885
certain enbodi nents the am ng acids used to prepare
compounds of Fornula I include (3-phenylglycine am no
i ds havi ng the Formula 1A, henyl gl yci ne am no
00180 gs n 2Remg %hséo‘%r%ﬁlée%@"e(@ﬂg%rﬂﬂ BIFRESINgecomRaypds 73 and 74.
Accog%hggo g%}ﬁédtgg 3ta\t;h?nnmf R)ﬁgylt:gérl ﬁrﬁngaé}fj aﬂm%lﬂgag é’i?lloo‘sgﬂgs 63. Pyrimidine
formBEH WHZD G XADPBS am&nﬁﬂh Ronie inRbe RiEsBceNdNornkmid&at 50°C-250°C

o BB e o e 7 S o,
SOCBIEINR tAE tksy ff Tt nass: 1ADfp1addrfent RO WS i1k bl

%rgj t~08l ) COEFH 9 l ; 1{!;g\1|floxyl nmet hylsat |Vo§%r%ga§ usmg 2 suitable
prote(:qqd/)sv@bsptuéqq glper,ldme et 91C po p5P°C1gives the piperidingt ¢(gn0xgiatlon using, for

examﬁ__gg %B@grﬁxj%%nﬁ% g lll\/lgﬁ%;glr?‘q‘l g@gfg} P’%@éng}ﬁ] a€20°C to 50°C

gives(tH’gN B3dey. IEreaQ@ldmttwﬂmmfcylaﬁﬁg ﬁ@eﬁﬁﬁ’eﬁ&tcb@cﬂar&@d@ﬁd &sllowed by heating
.am ne . Acid formation . R6 9 (R9h CO2H
(40 ((a ﬁgﬂqwgg%qseszsar%ggeﬁgﬁ% gixe [6§0 ﬁyéfo jgéshgﬁgg /_{or example LiOH or NaOH
at 0°C! tb b9t MRS ik MEeSHPdo OfOxQéia@Bﬂr bk R)Ptekﬁ'gﬂkl Ywern condltlons MnO; or
substituted (3-phenylglycine amhno acids 25 and of
pyridingeS(soeamplex atAaMQ?relltmteR&era&urbﬁ gavnd tHR6ketened7(R9 Aammrratr'w reduction
to,4, and R7 H or

usmgar%r(larneé(arrr)lpo t & tha |,}/glc éngﬁlpca%%& 8 HﬁerpéesFBceééfH@/ OgRN, tpﬁ EJBS catalyst or a

borol@@ride 2fdutifig agent in the presence of a chiral ligand gives rise to either the (R) or the (S)

stereochemistry at the alcohol 71 or 72. Alternatively, a non-chiral reducing agent could be used
(eg. H,, Pd/C), allowing the methyl group on the cyclopentane unit to provide facial selectivity and
ultimately diastereoselectivity. If the reduction gives a lower diastereoselctivity, the diastereomers
could be separated by (for example) chromatography, crystallization or derivitization. Finally
deprotection of the Boc-group, using, for example, acid at 0°C to 50°C, acylation using an
appropriately functionalized amino acid and final functionalization of the amine of this amino acid
(eg. removal of any protecting group, alkylation, reductive amination or acylation to introduce new

substituents) gives rise to the final compounds 73 and 74.
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Scheme 4
[00181] Introduction of a chiral auxiliary (e.g. Evans oxazolidinone, etc.) to compound 1

may be accomplished by standard acylation procedures to give the conjugate 2. For example,

treatment of the acid with an activating agent (e.g. COCl,) or mixed anhydride formation (e.g. 2,2-



converted to an ester 21 wherein R is alkyl using

standard conditions such as treatnment with an
wa@ppsopoiat e al cohol (e.g. MeOH) in the preseneer/vs20a7/072885

catal ytic anmount of an acid guch as concentrated

H2SO4 or a coupling agent such as DCC/ DNMAP; or

. |ternatively hy. treatment with an ropglat e o
aimedGy pEopReigh RIS . hevirenss, B on aiigps BBR 4 Re) by BoLEE followed by
treatnitint itAABE appoPris cNEH VAR g&(} P48 RIPoBRS RalThe stereochemistry and

_tenperature (e.g., -20Cto’1l C% The "appropri ate )
choicg hbtheehisfl ausiliery sy deseraring the dtebpchankistryc oinilie npwhysreated chiral center
equired to reformthe acid at t end of the . .

and 4 MBS B R0 B herh L PR P AchAypid s TiCL at low
tempérael (£ig029°O 6l 110010)She dn bmineMasd @ Hugigl@ s Sollswed by the use of an

Organic Synthesis' by Geene and Wits, . .
appropyifigly. sphyt@HeE IMIRBEIM ORIPFRFUEAT ¢ ALIAW teBgIRIFe then gives rise to compound

4. THat o Qfis t ! 9h Bnt&:¥§% ted to_infl th
2%0%&%8%%‘14{% Iﬁ’%%'l/s U%gdo%gj Oc%%lgg& )H%{Gry pr %i de co eg ue nd 0215 tenee e
diastenengelbaiviite r dfothermd ditipn taddadt neffinallyi, tshpanificpipr @pdéramdd conditions (e.g.

. h e..d.. .formal dehyde) .in . .the presence of base
Lloﬁgﬁa%g&&fat&%g RS r’éf)ﬁ’rtgf)ﬁ?sé%g_aflgﬁper ature (e.g.,
[0018270C t OAccHRIMD, tABMEF Abpeteds (€ liveatib® Pr&¥fides e nikiaNot preparing a
group of conpound 22 to forma |leaving group (e.g., a

compreldfdioomula dsypimpriginghal | de) may be acconpli shed by

eatnment with, for exanpl.e, t hanesul phonyl
[001§cﬁ| ori dfgacltlﬁgf‘ﬁgmﬁ?‘g'gz‘ﬁﬁlgg g fg%r@%‘s base such as NEt 3,
DI PEA, or DBU at an appropiate tenperature (e.qg.,
-20C to room tenperature).-Nq nmany cases the olefin 24
can be isolated directlgiié mthis procedure, in
ot her cases warm ng (3@t N7100R) or additional base
(e.g. DBU in the case of halide
conplete the elimnation §o P
activated olefin 24 may b Fes owth the desired
primary amne (e.g., ethylamng) in a suitable
sol vent, such as THF, at an apﬁ%ﬁpriate tenperature
£00.h2 p2 o refl t, . - Al )
wherdif R R, R IRl e R SR Sl i A5 8 e
el ectron rich aromatic ringéor Rel ectron poor/bul ky
primary am-ne, heating (e.g. $0-24OC in a seal ed tube)
or mcrowave chem stry maycRedequired. Protection of
the am ne group (for exanple as Boc-group) nay be
acconpl i shed usi ng Boc20 under (@tzandard conditions to
provi de conmpound 23 whergkirePg—L s & protecting group
Al ternative protectingGgroup e used, and nany
appropriate exanples are |ist in Protective G oups
in Organic Synthesis' by G eene M wit s,
wherdh REMR Rt ROSI, Rﬂ@m,@ﬂnﬁ% ar€N drfld n&biapt er 7.
Saponi f1 cation of the ester 23 to formthe protected
[00184}i no aBfiechn®bo mwiys bed imdeosypthesh eficanspangdcoifdirminarisas illustrated in

a priate for the ester (e.g.,. agueo Li OH for .
Sche By FgRni R e ENamp 3 ot {Girlinsp R BTgRle ok e 8 prcparpd according
to thd Rletiodd disyloscASKeR&iR) -Fol @RakBpld, il defthinadnbé@lnYents A€ amino acids used to

activated olefin 24 may be treated with a secondary

prepaggrrarepquadyof, Forniubet hipkluds Bedhenylglscise pmingl asids daviag thesprmula 1A, v-

s, THE at. an ropriate.tenperatur .J.. -20C ta. .
phenI8rs ) ipg "GERAPAPE. 0o Robat SR aRRe GPEe (fige havine the
Form8RGA) had +—ﬁhé?ﬁl&lﬂ%n¥iﬂ@ﬁ(ﬁﬂﬂm@ﬂ@ﬂ%fh s an

el ectron rich aromatic ring or el ectron poor/bul ky
secondary am ne, heating (e.g., 30-240C in a sealed
tube) or mcrowave chem stry may be required.
Saponification of the ester to formthe amno acid 26
may be acconplished using conditions appropriate for
the ester (e.g., aqueous LiOH for nethyl esters,
hydrogenati on for benzyl esters, acid for t-butyl
esters, etc.). 1001881 In an alternative to Schene A,
Pg may be substituted with R7 in conpounds 23 and 25.

may be required to
i de compound 24. The




(R~t CO2R secondary amne N,R7 2. Acid formation CO
H 24 (RO)tT z 26A Schenme Al WD 2008/ 006040
WEQBEBDO07/ 072885 47 [00189] Schene Al showsPEIUS2007/072885
alternative to Scheme 1, wheqgein the activated ol efin
24 is reacted to formthe amno acid 26A. R6 O N
Oxidant COR 1. RGNH2 HO Pg R9_j CO2R (Rt i 2 jw (
)t i / 9 CCORR 72. Protectiofi\(R")t 24 28 29 1.
RBR7NH 2. DeprotNsction Deprotectipn R6 R6 N R7 N HO
WRR7 C02H  (R9) t B CO2H (R9) kv 30 Scheme B [ (R%19R]
R&[ Schene B shows[a fethod of B [ optionally N
G @stituted € yl glycine/ a acids 30 an@\}ﬂ\?io
mul a IAvxﬁerecw R3 is Of apd and RO are asR°},
&% i ned her el n, is 0 to 4, and ¥ is as defined
1aerein or an g@x ne protecting gaoup. Oxidation of thea
unsaturated ester 24 (prepared according to Schene
[00188)  \wheYlethedstof preparing amigo reids of Bormylas 1s4Angre shayymmidishemes A-J.
oxi di zing agent such as MCPBA at an appropriate OH

tenperature (roomtenperature to reflux) provides th
BT OBkt o 1ol ooy 28, 0bgs BB MBRNIRY B8 ] oo

t edt ed wi thram aPpt ate ani me;—typicatl y at gh

_terggerature (e.g., 50-300C) and high pressure (e.g,,

in

seal ed tube or a B1orrb) to give the am no al cohol
29 or 30. If a secondary amine is used (such as inlhhsctivaﬁon

preparation of conpound 30), then deprotection of |tHhgiminaton
ester using conditions listsed in “~Protective Goup¥ in
Organic Synthesis' by G aege and, Muisn of

Wl ey-Interscience, third editiorrrim@&hapter 5 nmay be

used (e.g., LiOH kerca > nmtdhyl est ploectBydr oganafi On CoR
for a benzyl ester, .- When a fheine®P9 am ne used
(such as in the prepagation of conpound 29), 24
protection of the amne (e.g., as a Boc-group using

Boc anhydride) foll ov?d by deprotection of the ejstietdition of

gum_simr)lg ;Igiedaggve condi t A@n&jnatpr ovi de t he hydr oxyl tj%‘@?jf;’r’r:;::

R® R®
NPg N« H
(Rgx—;(j)iCOZH (Rg)‘_(j)icozH
25 26
Scheme A
[00186] Scheme A illustrates a method of preparing optionally substituted 3-phenylglycine

amino acids 25 and 26 of the Formula 1A wherein R® is H, and R®, and R’ and are as defined
herein, t is 0 to 4, and R’ is H or an amine protecting group. According to Scheme A, the acid 20 is
converted to an ester 21 wherein R’ is alkyl using standard conditions such as treatment with an
appropriate alcohol (e.g. MeOH) in the presence of a catalytic amount of an acid such as
concentrated H,SO; or a coupling agent such as DCC/DMAP; or alternatively by treatment with an
appropriate electrophile (e.g., Mel, EtBr, BnBr) in the presence of a base such as NEts/DMAP at
an appropriate temperature (e.g., -20°C to 100°C). The appropriate choice of ester is determined by
the conditions required to reform the acid at the end of the synthesis, with many appropriate
examples and conditions being listed in ‘Protective Groups in Organic Synthesis’ by Greene and

Wuts, Wiley-Interscience, third edition, Chapter 5. Introduction of the hydroxymethyl group to



WD 2008/ 006040 PCT/ US2007/ 072885 48 R8 CO2t Bu CO2H

1. Base R8 Deprotection R8 ( 9t CO2R (9)t CO2R 9
WEBR00M4R (R )t ; 2. Br C02tBu 32 33 34 CurtiPRPST/URBI07/072885

NHPg Deprotection R8 NHPg ()t i / CO2H (R9)t i /

CO2R 36 35 Schene C [00191] Scheme C shows a met hod

provids REPR 120 5B 54 AR o ARG i SREPPRPHRE pfehsde (e

forma¥8eHy8e)tin iR 7preené o AN IcR L9 Ne©IHt A¥ar4 fate tbRp&atu® @.g., -20°C to
om eng is gg dgflned hefeln The e%té?ﬁ%r ° e?e?n é”g

room; tsmmrkbyre) Agtivagion of ﬁmtaé@hv& grpuppoftreswourd23to fivmoe Brayingteroup (e.g.,
a m?%}rlaa[l 't hes%)/ élkl gﬁa C}% er at ai(,con% l%e%c t 0 tltegﬁilxelijﬁ() WE’[H, for example,

methﬂie@ﬂbhcﬁ@h chierideeingthe Iir@y”eﬁceb(bﬂ dcesd-Bag® QMC&tNE@,) DHtEAror DBU at an
ppropriate tenperature (e.g, -78C to room
apprqpé'ﬁﬁsetﬁlapirﬁ@ye fecR-gi20eC &0 HMRSEIEY Hsfgpy gapes the olefin 24 can be
1solat§@99'9ét ﬁ‘&h'tﬁ’ig gceghi}g e ngr%la?]e@%a‘?ﬁn (30@@%@3@) 3Badditional base
usi ng an appro riate acid s at an
(e.g. APV apthe @t of bajide) atay be rdqmirgd toGmpiate ﬁlefelmum)atlpn m/prdelge compound

d, 34 Curt t, of
24 TR Pt dppie be oA Y P ED R B B & ylamine) in a
suitalSIl GHlverst, SWeh 3s THFaR a%%g&@ﬁht@tt&nﬁﬁmr(@fgu r20°CeoFefluxi € generate the
to reflux) fol | owed treatnent of the reactive
aminp pter wggngdiateiln HleaﬁSQan@‘h’@I coppognd 24 Biscm)clection irigh arqmpatic ring or
elect OIH gé-.‘g’?/bkﬂg&rﬁf’;‘?‘gﬁ ra?rfnilea ﬁ'eg%é 6@% %9463(3 f‘ﬁng]sggle@ttub I)“l Cf)r microwave

rovi des conp

chem3dry minebe irerquﬁ’gd i $’rcﬂd§bt1amdﬁ ehegpair@ine giroupg(forr MpleThEBoc group) may be
cohol ~used to prepare conmpound 35

accoraglﬂsélp(i]uﬂgg é}Hﬁi‘ﬁeStaﬂdﬁrfie‘if’P W@nbfooﬂrﬁ ’Cié chppurgha_lwherem Pgisa
proteBfifVid&S F\h@mﬁ% ReRmdesd bRl £ hPs apﬁl%bﬁﬁte examples are

gr oup of conpoun 35 u5|n standard conditions (e
listedpint ‘Rrat¢ctive \ﬁh@qpstm] é)rgqrm ggtthqsg; qy (ﬁ;penq and IV nteit Wylpy-lntersmence third

edltl({%he g ¥dr rrggrﬁ t I @g off Q%“oi%"f%% tgeSt Pro?ec? d) anglno fa§1d 25 may be

|d conpoun ne erfat
accoplishe® u€ing RSndiﬁynsb@pi’@irﬁw for |1:he9 estér. (e[0Odq@ddus! mo&m @drhaéthyl esters,
alternative of Scheme C, may be substituted with R7

- hydroggnationerheagy! sgerseneid @et-bm 508/ 006040 |

e N e T
diethylamine) in a suitable solvent such as THF at an appropriate temperature (e.g., -20°C to reflux)
to generate the aminoester intermediate (not shown). In the case wherein compound 24 has an
electron rich aromatic ring or electron poor/bulky secondary amine, heating (e.g., 30-240°C in a
sealed tube) or microwave chemistry may be required. Saponification of the ester to form the
amino acid 26 may be accomplished using conditions appropriate for the ester (e.g., aqueous LiOH
for methyl esters, hydrogenation for benzyl esters, acid for t-butyl esters, etc.).

[00188] In an alternative to Scheme A, Pg may be substituted with R’ in compounds 23 and
25.

RS
1. Addition of )
X .
(Rg)t@/u\cozR secondary amine N-p7
= 2. Acid formation
» o N X
R _

24

Scheme A1l



Protection NHBoc Rc Rc Rd Rd Hydrolysis NBoc (R9)t
If CO2H (R9)t / O 40 39 Schene D [00194] Schenme D
W@ bsso@4et hod of preparing optionally substipct/es2007/072885
y- phenyl gl yci ne am no acids, 40 of Fornula 2A wherein
R Rd, and RO are as defined hereint is O to 4, R6 is

d R7 is an am ne protecti ngb group such as Boc
lﬂﬂlﬁﬁle st aPHtierg Ahshavrai disasive fo Sahemer bpuasein sl agtiypigd olefin 24 is

reactEd’toﬁSHEﬂEaﬁun&?&“d?(? y treated with a substituted
tronmet hane derivative (e.g. nitroethane) in the
presence of a base such as DBU at an appropriate R6
terrper ture (e.g., 0Cto roo nperature) to give ,\',\P
th | ogat eddatlduct 37X & r o1 geQup of conpo 9
.c n bBe? emuﬁé’)@%&cmu—u—%@(e 97X CoR
ogenation, Zn/acid, eft.) at an appstapei at &) i _ 2
tenperature (e.g., roomtegperature to reflux), a
the resulting internediate can be cyclized to give theg
| actam i nt er nedi ate 38. r ot@giyon of the amne, for
exanple with a Boc-group tlo;Heg¥letifoncOMpound 39,
be acconplished usi ng Bog2O under st andard
conditions. Alternative protecting groups may be ysed,
and many appropriate exanpl es are listed in
"Protective Goups in Orgarﬁc Synthesis' by G eene

B/ep rotection

2]

R
and Wits, Wley-Interscje g7third edition, Chapter I\II\P
7. Treatnent of conpou 189 with an aqueous base h "9
as Li OH or KOH at ggp-fap fopidzbt e tenperature (eqg.yy” Oco.H

to 100C) effects rin peni ng of the | act antto L
the appropriately substituted protected am no acid
compound 40. [00195] In qae alternative of Schenme D, g4
Boc may be replaced with %75 npounds 39 and 40.
V\D 2008/ 006040 PCT/ US2007/ l?%% 50 NHR7 NHR7 NHR7
[ NHR7 Rc Introduce Rc Separation Rc XRc Rd chira
[0019)] i | ar§/° re Bl shewe 2pethy ofy prepRINg opt1¢naélmgaybst1,tuty\d B-phenylglycme

SR (s o SRR T R Ry

amméepar a% Ol'l]ﬁ O&Pén]]lglg\}égghe ? Jna %r éﬁs f% erein, tis 0
to 4, 6RORT is-as@elfiddNdreifdidr ar @olindQrotecting group. Ox1dat10n of the unsaturated ester
24 (prepared according to Scheme A), wherein t is 0-4 and R' is alkyl, using a standard oxidizing

agent such as MCPBA at an appropriate temperature (room temperature to reflux) provides the
epoxide intermediate 28. Intermediate 28 may be treated with an appropriate amine, typically at
high temperature (e.g., 50-300°C) and high pressure (e.g., in a sealed tube or a bomb) to give the
amino alcohol 29 or 30. If a secondary amine is used (such as in the preparation of compound 30),
then deprotection of the ester using conditions listed in ‘Protective Groups in Organic Synthesis’ by
Greene and Wuts, Wiley-Interscience, third edition, Chapter 5 may be used (e.g., LiOH for a
methyl ester, hydrogenation for a benzyl ester, etc). When a primary amine is used (such as in the
preparation of compound 29), protection of the amine (e.g., as a Boc-group using Boc anhydride)
followed by deprotection of the ester (using the above conditions) provide the hydroxylated amino

acid 31.



Schenme D1 [00196] Scheme D1 shows representative

nmet hods of form ng the single enantionnmers of the
w@20080@m no aci ds 40d and 40e, wherein Rc, RAPCHOS/20RD072885

are as defined herein, t isfto4, R6is H and R7

is an amine protecting group such as Boc. In one

possi bl e nethod, the racem c am 98@0' d is subject to

chi raﬁa8 chr omat ogr aphi grrs]thlar Ikd 6n 7usi]I rotecnb)ll”l raI
urg%ﬁ%y

(R @ be %Kepar ed(RA @ cou?’d be separ at Gag)t COR"
coffvent i onal 2 ®hr &9aBogr aphi¢ t echni ques. For exanp

actjvation of conmpound 40 (ggg. COCl12, base) and

i ntroduction of a chiral auxiliary (e.g. an Evans'
oxazol idinone) in the presence of a basic amne (e.[g.
Huni g's base) at -20C to 50C gives the diastereomsrilcCurtlus
m xture of conpounds 40b and 40c. This m xture nay be
separated using standard conditions (e.g. colum

chromat ogr aphy, HPLC, SFC, &tieg) t the
i ndi vi dual di astereoners. R{hese B ;%té’cﬁo ed t
the desired acids bég) gezﬂ)f t he chi raI 5}u I 'Ry argozR"
(in the case of an EvadsAauxiliary, by usi ng

exanple) LiOH/HOCH at -15C to room tenperature) to

gi ve the conpounds 40d aged 40e. The tenperature 3asay
need to be kept | ow so asgienRf€vent racem sation of

the newly separated chiral center. CO2tBu CO2H 8 R -
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ammd%&lwﬂ’ dﬂthEFcbrﬁmlaFBA RBeC@zRt i BRHylLi RAis GORRIS' an e(ml)lt plfbdectlng group t
Schemre E WO 2008/ 006040 PCT/ US2007/.07
is 01q 60&@71} isanesfinethewushy et foavhsrel k.%}% p%ndaﬁéﬁag?d with a base

(e-g. N‘J@ﬁﬁh)t AL %ro%h@t@%rﬁfwéf&thfée(e%m 0?€ to fi‘@f'hgé tHorRf thE@h#H! Bllowed by

rein i's an am ne
addltlpn cﬂf emt ¢lemgroghidau fe.g.1 tqrtsblmylt bbmmoaamte)?gt fry appropradte rigmaperature (e.g,

o Th k
788 Bt bRy i Fmatede i3 Sadtbingln b cbunyt eserof

compl&dBI3 @ingin 23PIRPpA#RE héill SudheRITEAGUHE] o @n @pprofifatd @mperature (e.g, 0°C
reflux) to formthe anion, followed bfy addition aof an
to reflyes) proxides gomeound 3. | AtCatiby TeaErqEcRIcR) ° a&onwov%%‘é psipg;rigr example,

Lndfird @%., 0°C to refl

o A0B] B0 18 s SOLEONEL SRR Sppiiyd 05, o e,

follomitlafrtraafmem ofnhe weritivicl inteyme dieta twithren aléchiol (a g u+BLéH11)e optionally in the
aci uch as .at _an a ro ria epper at ur

preseit ) 10U Gt SR bR e Ems Bt e 7 2HFER PO ompound 33

wheréi@@gr@aﬁ QB pofecEMTRRMPY T dhdich Qbf aidéhol @@ P popateRiBMpound 35
in the presence of mld base such as NEt3 at an

deterrginps e ananceprotephErsaewn - g( é-ByOH providepthe &op@;@ne) Deprotection of the

ester 1.% 8}‘\@&1‘1 cXmEl 5?%& I3‘(ta ({l)ar E: dtﬁo%@% ngv 1 HSH%QB@ otecting group
kP, Bl 55 L B RUASR T by BTy A

is a miethyt Mrm}d&%ﬁmloﬁffoﬂ Heamyl&sta:; e, )(géveg theSI@Idch))npatmd 36.

CO,H

NHPg

el evat ed tenperatures %
[00192] In one alternative of Scheme R may be methyl, H or F.
[00193] In another alternative of Scheme C, Pg may be substituted with R’ in compounds 35

and 36.



200C) provides conmpound 43. The choi ce of al coho
determ nes the am ne protecting group of conpound 43
W@ 2008/00608BUCH provi des the Boc-am ne). Depr ot er€T/082007/072885
the ester of conpound 43 undgr standard conditions
(e.g., LiOHfor a nethyl ester, hydrogenation for a
benzyl ester, etc.) gives the acid 44. [00198] In one

alterngtive to Scheme E, Pg may M substituted with R7 R®
i n_gonpounds 4¥R&FNO44. CHO R'' REMctignRI) t |
R )] BaS@:R0ZR_ 45 4% Reduct | onRR6 T, Substitut i NH

. Substituti®sh 1. _subsS™hfuldmr | N R7 3. ge-L

Saponi fication NH2 2. Br bt ion NPg (RO)t 1/ ( Z 0
3. Sapenification (R9)t 14- CO2H CO2RCO2H 48 47 49 1
Protection 2. Saponification BHPg (R9)t i / CO2H 50 38
Schene F [00199] Schene F shows a nethod of prepari
optionally substituted (3-phenylal anine am no acid
48, 49 and 50 of Fornula 3A wherein R is H R7 is
am ne protecting group, t i®HBo¢o 4, and RO is as RC
defined herein. An appropri Ry substituted al dehyde Rd
45 can be treated with a 08/ 00664 @rolysis
PCT/ US2007/ 072885 52 eyameacet at e Of the Tor mul g NBoc
CN- CH2OR2R''  wher qrf),-R' ' [i s Ryl (e.g., ethylre) L
2-cyanoacetate) in thepresence of a suitable ba ©
such as piperidine at an appropriate tenperature
(e.g., roomtenperature td¥eflux) to give the
unsaturated ester 46. Redd¥bhe®aDof the olefin and the
nitrile groups of conpound 46 to provide conmpound 47

[00194)y be SehewmapPishhwsl ai method fhmepasing vepyisnallyosubstitated| yephenylglycine

. the.olefin may pe reducad w th any agept known t 6
aming 826 L ForP R 2 BRI R g R R Behied R o o is 1 and
R ish am@ibUi edctiffl RuPGER hSB6¢ ChhedtartihAliddtutite MNBINA 4| frepalied according
tc)S(ﬁresence of a Lewis acid such as BF3, OEt2 or TFA

A
EMe ) @ bgﬁg@}eﬁa\ﬂtl\,é.spgs@is‘gg@q—] gitr@g@magﬁe ﬁgry}vaﬁ@e !(@gd’litroethane) in the
prese%ql:’&@f ?ﬁas% @Qéﬁaiﬁgw ah le%r&gqﬂy Qé&é&g%ﬁﬂqu% 930 't& room temperature) to

emstry ['i cky nono edition,
give Gledpmetoga®d abfluct 3@siTheditrd greupof crapouadBheantFe rancddaising standard

noal kyl gted or hjsalkylated at this stage usjn
cond P o OGHRAET LA Fly . P GRACDIAL PR o HodPog empersture
to reﬂﬁx)@{égidl AR r@LRing| ifRhYERate leBVbe @elisbdafddgik€ AMC 1adBim intermediate 38.
agen
Protect?on of the amine, for example with a Boc-group to provide compound 39, may be

q3 rotection

39

accomplished using Boc,O under standard conditions. Alternative protecting groups may be used,
and many appropriate examples are listed in ‘Protective Groups in Organic Synthesis’ by Greene
and Wuts, Wiley-Interscience, third edition, Chapter 7. Treatment of compound 39 with an
aqueous base such as LiOH or KOH at an appropriate temperature (e.g., 0 to 100°C) effects ring
opening of the lactam to give the appropriately substituted protected amino acid compound 40.

[00195] In one alternative of Scheme D, Boc may be replaced with R’ in compounds 39 and
40.



to provide internediates (not shown) en route to

conpounds 48 and 49. To prepare primary and secondary
W@Pi0sees04(r ot ecti on may be acconpl i shed usi ng BEEUS2007/072885

nunber of protecting groups §§.9. Protective G oups

in Oganic Synthesis' by Geene and Wits,

Wl ey- IRr;t erscience, third edition, Chapter 7)N R7for NHR?

'éRas a iBeeegr oup ush - Bocsanhydri de at bRC to )(Rc

tamper-SEEEERY>Cl sof the est®r groppwto form ¢ ke

may be accq usi,nery >¢°
asxLi OH or KOH®S ny Xof t?])ém

al tergati ve reagents listgg in the aforenentigped 40¢
"Protecting Goups' text (e.g., hydrogenation for a

benzyl ester)>~[00200] In one alternative to fcheweaﬁuary l
Pg may be substitu W Ih R7 in compounds 49vor °59°°

Reduction \ 1. Activatl RO ( ¢ (R9)OH CQZH 2., Base NHRT
51 52 R 02C*NHPg N HPg Depr tion \ NHP ( = )(RC
Rst g CQO2R C(CO02H 53 54 Schene G [00201] Scieme G £ »g’
shows a nethod of preparing optionally.sd €0, L S

a- phenyl al ani ne am. no aci ds 54 of Foﬁ?ﬁ' 4A,°vagRr)ém'
R6 is H R7 is an am ne protecting group, t i&0 to 4, 40e
and RO is as defined hergigpmeAP appropriately

substituted acid 51 may be reduced to the benzyl )

[00126]c ohol Saheme B shgw$ apressadatpieandthonls lifi foaming thesipgle gpagtienmers of the
ranging fr o t enper atupe toopefl ux £0 6+
eamrE 03 A0 AR Do SRR A e Reehf R kel RO o 4, R i,
and RJrioap afithePprotb@lnigb@oupesly haBec. Btdne Jposisile gethod) the racemic amino acid

. exanple, PBr3, MCUNEt3, etc. Displacenent of i}his )

is sublgehtp firgk efuipmeiegraphia SpRaLoptUSISy GRIra) Stalienary PR o gdligmatively, a
: . 2 3 Lyatd S age € ;
dlaﬁ%%‘i%ljgﬁglﬁi/ t%t ﬁ%?er? garﬂgﬁggegc e‘*tlﬁgt@ﬂe %’tﬁlﬁq hge p%éeﬂ)sﬁlea}]eg e bgf conventional
chrorgatpgraphib debnisuedh &er etabrple, reBtivatiopr diodesunhd0 {eign6O0Cl,, base) and

. ster internmediate 53 wherein Rt i.s. al kyl and Pg is.a,. . .

oo of PGSR Rinrbarrty e peaiante i BrBepdog Ll basic amine

(e.g. HufilgObasé) at PEETEE ISOUS giokOthe HidsferdIh@aib infix @y iéhdaipdund3ytOb and 40c.
. Geene and Wits, Wley-Interscience). The am ne

This mpigtues Mk de gepipiedraying stappard gendifions (% celuagiechromgfpgraphy, HPLC,

SFC,j:)f@HT{?)I vl fhel iﬂaigfﬂqﬁlg(ﬁ%sg?rg@ﬁqggr ?‘g.psg. rt?é&bﬁ@ %ﬁg{{f%&}’he desired acids by

eprotection of t , -using
cleavhgeOdf they dhioa) enailiagn (ihothe acabenf yin Being’r auwdliay,) bytusimg (for example)

Lo BB T5§ WTEBaurtuti Vet qogaois b J§ gRE temperatre
may Rdeli 86 BakdpY vt & a%QJfS] Ff@e@rao@ﬁliﬁﬁbfn RIS HESIY st patRel Wirkhcdier.

in conpound 54 after the deprotection of conpound 53

Bn 1. Deprotection s CO2R N 25°®Bprotection (R )t o=
BnHN R 3. &G,\ggz\(sa}lge of estke Deprotection R®
i CO,R™ — - T > X CO,R™ - = CO,R™
(R P 2 Base (R%) -1~ P 2 (RO~ D 2
32 41 42
l Curtius
NHPg NHPg
RS Deprotection RS
= CO,H 1 CO.R
9y 2 9y L
Ry Ry
44 43

Scheme E



1W1 CO2R formal dehyde (R9)t ' 24 55 Pg N (ROt i /

C02H 56 Schene H [002031 Schene H shows a net hod of
w@e@paosdomy optional ly substituted y-phenyl gl ycP@EUS2007/072885

am no acids 56 of Fornula 2Awherein R6 and RS

together with the atons to which they are attached

PR AT SR T AT L —
acids h@ LML WHeReh ROisrARTER Hs H he 19%%%@%}&&tﬁ§tg%up, tis 0 to 4,

can be treated with a suitabl’'y protected glycCine
and Raes asvdetfined héreing. Thehmster ﬁﬁgwlyfzrclneﬂ"' wradkyf @ndmisc{bﬁy@e be treated with a

sutafiE R o< T YRR tRo S T E by 5oy g fym the anion,
followed¥ ddgiea o bl a@%taﬁ: wrf (e X t-bulacgy@arey aataetelﬁpesf@mmﬁn@ﬁg from -78°C
Cl eavage of the benzyl group usi n? standard, condi tion
‘0

to roqra tempergiuee tohgine ke hamplogated c&tpl 6F octeRIfEAtioR Y, th%tttbusyl ester of
compf)lgldl ﬂvggtrgﬂmgg%l{ d:i) H.‘l&f)le%laldas%}l}p g%?ﬁﬂ ?‘f—fdl g éﬁf@prﬁ%mpermure

group an eavage o e ester un
(e.g, mmdaﬂdx)qmmﬁﬂési cm)mpo(lmi 2. A Ghtiioreasramgetrieyt ofestngropnd 42 using, for

ci or, t but er , 0C to ref.l ux o
eX&m@Fu‘S?‘%’é é?r%@!#&f se i s Mbecetge appigpsYs Vrnngragyg (. 0°C
to refflx, efoﬂ@@véd’ By tRatfdAe B td reB&liveBiMteRReAMP Sl b @ %ﬂizﬁe Ricohol (e.g.

in corrpound 56. WD 2008/ 006040 PCT/ US2007/ 072885

tBuOHB opfionallR'in theNpresRpeesofGobewis @yldl(eadﬂﬁl@lz)cﬁ’q e!?)\’@te@emM'HeS (e.g. 40-
200° ?@trr%kﬁ' gozrirgﬂolognd %5 imé Fﬁglcer gi? hol %ete%?lnés tb@?i&[l%gﬁ(;){e;:@& group of

comp&ind-i E(eds., BIDET poiday &@Q?.c(cRmﬁﬁB)R’ Deptot6dtidnOoflthe Agremet compound 43

functional j zation 2. Ester Protectlon R7
under standard conditions (e.g., LiOH for a methy ester, hydrogenation for a benzyl ester, etc.)

gives the acid 44.
[00198] In one alternative to Scheme E, Pg may be substituted with R’ in compounds 43 and
44,

N NG ACOR o [ CN
ROt — R
P4 Base COzR'“

45

l Reduction
& 1. Substitution _— 6
: R 2. Substitution 1. Substitution R
o X N~R7 3. Saponification g grotecgtl_on i . NPg
(R )t_l P —~ Rg)t . wapontnication » (R
CO,H CO,R™ CO-H
48 49

2. Saponification

N NHPg
CO,H
50
Scheme F

l 1. Protection

[00199] Scheme F shows a method of preparing optionally substituted B-phenylalanine
amino acids 48, 49 and 50 of Formula 3A wherein R® is H, R’ is an amine protecting group, t is 0 to

4, and R’ is as defined herein. An appropriately substituted aldehyde 45 can be treated with a



-N (R9)t 1/ COH 62 Schenme | 1002051 Schene | shows
a method of preparing optionally substituted
wdpeopheioyd al ani ne  ami no acids 61 and 62 of FoPEMUS2087072885
wherein R6 and Rb together wikth the atons to which
they are attached forma he erocyclic ring, and R7
as defined herein and t .is to 4. The

and R9 a acid
cyangapeiate of dhi (BB N6 THROSRY ey 1&'" ilsr?dkgt(%:ﬁd syl 2-cyancacetate) i the
prese@x@é"é’f 4 éu‘i’cﬂﬁe %%Quéf’astﬂlﬁe?fdﬂﬁry{ axWhﬁgJ? eﬁﬁt@t@ﬂ%@nﬁ{u'r@&eg room temperature

al cohol (e.qg. In the nce of either
to re@ax)atoyguve the lunlsa(usatgd esten é@ntR@ug@bnl—mSﬂN defil MBCIthe oitrila groups of

comif B AR T RFirolo g, omey B accar e g mopco e For example

the ORIRr mayBBBrddutdll WhE afy 8SRAN&RoWA! tPeffiét I AMeBudBRE sBECE dBH,. The
NEt 3/ DMAP at appropri ate erat ures (e.g., -20Cto
nitrilg g@g)be redie e%wgoﬁen@ﬁecwéléﬁ%@ N rin fhe R!I@Fé"?elﬁfrﬁ‘e[EPWIS acid such

as Blbbcf!t T NGl ﬁdnﬂ:ﬁ? of 8&%&1@9 rddfci Bg f ggngg lglgsg béaﬁ%g %pﬁlose listed in

e synthesrs, such as
‘Red@tmmpsn |Orga(a1<g€hem1sﬁyhbjnéﬁ1dhck)by\(m amnegrapid %b&non Chapter 18. If

s S, 15 S SERLSL . sspapgin sndr

condIRnAEY. S¥@R VS hilGhatidPd Me aldehyde, L id and red t
(et xymet hyl ) ( pﬁénylsuﬁ%\({i\rggklﬁfﬁefﬁylesll/ Ieyl 3V¥rltsefﬂylagl B ﬁcmg agent)

to prayiderintesiieiateh €1q3 shevemom rofiteTE AomPphurls 4|8 and |4eu|Ta>rprsmre primary and

secoﬁ)(iK Q’;;l %3{1 (ﬁ%trgcggo%r at eg%%pc%ﬂ‘g) 1%5:\6 uﬁﬂlgeapysr{ugln apgprotec?mg groups (e.g.

‘ProteahélewkamSILl&gbmaSyﬁﬂhed'is a5 Gieend GRNMults) 'Wikdy-In#cidnCe, third edition,
or., any ot her standard conditions such as those

Chaﬂtqrs,?)eé% FRamplo gt Poesiarpupsing Boonplidride 9t Hedp sroolytemperature.

Clea@g@%@%@&%r%@ to ¥ B An?u%gr & &096 or tshodfa% GAhdchR llSh((‘):d using an

Chapter 7 ection of ree am ne conpoun
aqueqyistbiases suchadstle@Hatr IKQH, prr e ecfithe gltegna:uwp rdagengs list&bin)the aforementioned

reag ted msntl oned text, such
Pmtgcsﬁng%dguljﬁ %?é(;lgde df‘?ﬁepagwggortﬁ/ab &¥8He of the ester
[0020%' Ng StashdalinaPRdb Schése B 199% b@Etﬁ)sflﬁ[edt\f/iﬁl RS Ine(fon}ﬁ@unds 49 or
50 2008/ 006040 PCT/ US2007/ 07288 5 aqueous Li OH

for methyl esters, hydrogenation for benzyl esters,
acid fog_t-butyl esters) prOV|des the acid conpound
6](R9at|vel y Redugéorf r ee an;l n be 1. Activation
func ahjzed further (e.g. R ust nglal kyl ation, o

reductive am nation, or acylation conditions)

fol | onegl by ester cleavage to geng%at e t he tBase| ary
am no acid conmpound 62. , N*Owe R6 Boc N Boc ROC NHPg
Hydrolysis N, goc (R9)t COR (ROt COR (Q02H (ROt

i onal N Boc rot ection (R9)t O CO2H Schene
E|NHP@r enaRfe‘?r FE of ¢ he M neHRgi ds may
a procedure sﬁ_"ch sAthat shown in

Scherre J. yI acetate coupl ed W th arfO2H
appropri atsg ch| ral auxiliary (R¥) (for 54

Scheme G

[00201] Scheme G shows a method of preparing optionally substituted o-phenylalanine
amino acids 54 of Formula 4A, wherein R® is H, R’ is an amine protecting group, t is 0 to 4, and R’
is as defined herein. An appropriately substituted acid 51 may be reduced to the benzyl alcohol 52
using for example LiAlH, at a temperature ranging from room temperature to reflux. The alcohol
group of compound 52 can be activated as a leaving group (e.g. halide, mesylate, etc.) using, for

example, PBr;, MsCl/NEt;, etc. Displacement of this leaving group using a protected glycine



exanpl e, an Evans' auxiliary or a Sultanm) with the
appropriate stereochem stry to generate the desired
W@ b@siedony at the b-position of the am no aci dPOEHYS1¥E7/072885

treated with an imne or imggiumion synthon (e.g.
prepared in situ by the presence of a Lewis acid (eg.
Ti,Cl14). and ropriately substitut

derivafivessushras ﬁaﬁa%fcﬁﬁﬂemdm%qnﬁ PAIETE )‘%ﬁied’é?sélé“rek%fﬁﬁ?%g base such as

LDA2ABari0Bfovidds #G@mind B&er ﬁmﬁt@ﬁ \ﬁg:gélﬁ IRORs SRV a{n@qjé' i§ @ protecting
the presence of Lews aclds (eg. 14), am ne bases

grouf{. e d\ppraprintg' sotetingegrowpsdart disted 111 émmcam Gewp(s an Qrgam@Sghthesis’ by

Greeneh%xhic%v Eﬁsh V\g{% ?%t%%glaxécré? s kf’ﬁ%ﬁgsn%;/g%(lgsctfnfgqgsﬁqeé%gf F?,' gﬂa%gel:d at this stage,
for e)&@fﬁﬂé atigtréivas b BoEQRRIpS SBqlkit dgRakaicatbfMe dstek S3 (5¢.ABhg 3N HCI,
for exanple) chromatography or crystallization.
LIOHE:Ihé ipaeiatign forma benvivl esteragiei)l at 4p\appigpriply termparaBs(elgndith to reflux)
ry (e.g. LiOHH202 at -50C
pmwhgﬁg%@% Of‘e vg%gn%;%;(dl 5izflaar y) then leads to the
[002eR]si r edInNarﬁra(Meﬁﬁtl&d tDSEROG AR hayi Hehsubktitutdé switheR’ in compound 54
stereochem stry at the b-position. Additionally, if
after gy degrotgetien of sopwourd 35hg group (e. g.
2, 4-di hoxybenzyl), it may be renoveg, in the

preseanc gpvlt%he Boc-group (e.g. hydr natio DSP“’
et dl) t |§?C\ aci d, i ¢h up

(ogt ' Boc grouww de t i r% am nn eSter
which may be futdrnekefydact i g:(ﬁw—kze by %Rkyl ati on,

acyl a4 on or reductive aminati on~#& ther prior to or

after coupling with the pyrim di ne-pi perazine unit).
[00207] In preparing conpounds of Forssula I,

protection of renote functionalities (e.g., primry
or secondargy ami nes, etc.) of internediates may be
necess The need for such protection will vary

depend' ng’on the nature of the renpte functionality
pdiitions of the preparation nethods.
(l%urr@ e ant no- protecting groups (NH Pg) include
acetyl, trifluoroacetyl, t WO 2008/ 006040
PCT/ US2@Q7/ 072885 56 but oxycar bonyl (BOC),
benzyl oxycar bonyl (CBz) and
9- f 1 uor enyl met hyl eneoxycar¥SBefp¢ B Froc) . The need for
such protection is readily determ ned by one skilled
[00203] t he %nhleme Fférshawg@nmr:ﬁabd Qiascparlpglmomﬁllym@stetutedmgphenylglycme

amm%[a% g { heH %Xs‘eﬁ“ﬁﬁ?lﬂ - dv\\l} ﬁ gg}tﬁ 8}?1 ﬁ %ew}nch they are
attaché@rfszm 1991100y51&ﬁh‘@&: ic SEEHRA@_ b%f&%&&tmggr@fpyt Bf0 to 4, and R’ is

t.he synthetic methods for preparing conmpounds
as eﬁgq,q-rlgﬂrgm Acp@rdﬁaﬁ);o §§heng;=dﬂat,h§ gg@@g@te{i Sstgrelb’la(fagtb@ treated with a sultably

L

additon fenolesilafsiestdps an sappmpaatatteﬂpamdfeo(re gpu'oorhnetdp«tratutdm reflux) to

sene i hTPRI . o eva8g G | il Hous s RUHENS Agfirs (e, via

hydrdgdhdtioRNBsBloroRMly [faetdtd Ric. CoNSWal by ZfitidAbifah ARife Srole¥®iY group such
or solvent m xture, distillati on, sublimtion, or

as a Bog-grieap aut elgtwpge ofithe eatenyiden Rigndasdh conditinng de.ankiORL fas @rmethy! ester,
I pel ude I nd
acid f&i F‘B\S@Pﬁéer é,?& SzH ?e@ goxrgFIS%) p%é\ﬂﬁé’s (}ﬁe N )J{: ﬁt‘éﬁ&z §mﬁ-&1§§@ 5!
[0ﬂzqu| um Iamﬂe biatngave 36 8 ﬂﬁ:mdl—ll,qlgl Iﬁia)dibr@ﬁﬁitlﬁtgd aph R’ ireédngmdband 56.
and apparatus; small scale analytical; sinulated
nmovi ng bed (SMB) and preparative thin or thick |ayer
chr omat ogr aphy, as well as techni qgues of small scale
thin layer and flash chromatography. [00209] Anot her
cl ass of separation nethods involves treatnent of a
reaction mxture with a reagent selected to bind to
or render otherw se separable a desired product,
unreacted starting material, reaction by product, or
the I|ke Such reagents |nclude adsorbents or

o o oy s g, o, o



be acids in the case of a basic material, bases in the

case of an acidic material, binding reagents such as
wa@piosoadites, bi nding proteins, selective chel apCr/ES®OTVOT2885

as crown ethers, liquid/liquigl ion extraction

reagents (LI X), or the like. [00210] Sel ection of

appropri ate net hods of separation depends on the —NR"

nat ure @uthe materials |an]g§d xanpl e,
(Rg)iﬁy\n/g poi S EF ol e J_n_&Lchyqoa A5 ks W
Ol i mati on, presence or sence of pol ar funct | COR

groups in chronatography stability of material ggin

aél dic and basic nedia ir® mul ti phase extraction, g ec
the like. One skilled in the art wll apply f eprotecton
techni ques nost likely to achieve the desired

separation. [00211] D ast eng@eric mxtures can be 7N

separated into their diivi sual ﬂhﬂﬁé;ﬂﬁe@t@ﬁmrs
basis of their phy(sgi)t chéni caT ggg LEL& Ece Ry COR

met hods wel |l known to osg=§kllf e art, such

as by chromat ography apg/ or fractlonal 60
crystallization. Enantloners can be separated by
converting the enantioneric mxture into a 1. Amine

di astereonmeric mixture by reaction wth an appropr i att@ctonalization
optically active conpound (e.g., chiral auxiliary g@dcfyeraeprotecton
as a chiral alcohol or NMosher's acid chl ori de),
separating the diastereoners and converting (e.g., ,
hydrol yzi ng) the individual diastereoisoners to the™
correspondi ng pure enantioners. Al so, sone %Eféj/\f>
compounds of the present invention may be ' CO,H
2008/ 006040 PCT/ US2007/ 072885 57 atropi soners (e g.,
substituted biaryls) and are consi dered as part
this invention. Enantioner$cheagd al so be separated by

[002“%; ngI gcgl%rgfrerla ghol_\!&ESLC 5t é ({‘ﬂé{ p%fmgrmg OH@ qallxt su%strtute? ghenylalanine

amm@fac1ld§ 61 shid62of FpmBla 315mizherbﬁ Rohihairh eshetheér vk @idﬂtd)rﬂ@to&iflhlch they are
racenmi c m xture using a,method such as fornmati

atta%?d fogm éé‘?@?‘@&iﬁi@rrsf‘gu%‘}dr% PR @ 3sylefingd heeein aadh 1§Pﬁ@4 "The acid 57 is
conv@x@éﬁ%san(éé{e'r %IS’usgug s@z{ﬁgarWdoﬁ t101§ sucg ?Q@&%ﬁ%ﬁﬂ faY a%rroﬁrlate alcohol

Organi ¢ Conpoun John Iey & Sons, Inc. ,
(e.g.,190QH) limw ¢lrenpiiebacs oCeithdr, cathlyticGluid (ead. @gnce,ntrétb@'lﬁ)im or TMSCI) or a

conlip bt g e MARE S Suliall B P, S5 af APy ecroptite

(e.g. NIt Eab:e BHBN @M thel P@bdﬁ@é RY:a {ulthblt YabB bk BNasONELAMNIAP at appropriate
di ast er eoneri ¢ ts wth chiral conpounds and

tempgapuesafd.on -HyCt ioaé:‘@(?"@hal Ther perapridty £hoion ofrestsr Hedetermined by the
far f r 0 ‘
condgmﬁ%lg pegﬁrr ﬁ)rgféoﬂg Vt %1(1:21? ﬁt ere eeg!i gmh% S?Rtﬂ?&rl cqloelngp%gaﬁ)%d in ‘Protective
Grougls as()%aﬁ(m&yrﬁhesﬂh Hy mmne rasitl OMutls OWhlhﬁ-IrnehSﬁence third edltlon Chapter 5.
Somer s 3). separatlo he subst ant i

Stere
Cyelgifion S i o e bouds Smened Y, Be b § 2heed e g rample, N-
fhle ! - | f TFA. Thi
(met hodgg%ginﬁﬁ ((trlgeﬂﬂ'lsﬁglﬁxh@tﬁglpﬁgﬂq%ﬁvaﬁﬁne I}]ri:‘?ﬁ: %ﬂeée‘&@é 0 is
pamwﬁarrc,seﬂ ofDedgres gererases, tthWMe whish 3)m b¢ dme]to podide compound 60
undepg‘tgllg(ﬁgd g&r)d?tlo%ls asll‘?é 1 A y %gt r?atlég Dlh {Z %‘% Qly any, other standard
Ion O I oner | ca Ira ases

condﬁfbnb subhi dﬂ&hoﬁdisﬂ:ldl’iﬁ ‘PREREN Gﬂﬁxps $i Oyt SI}QLthesm by Greene and Wuts,
net hyl - p- phenylethylan1ne (anphet am ne),

t he
Wiley TRErsGipRcs, %Qﬁﬁ*élpm eh @Mo &ﬁdgctloe@éﬁh%f@eea?émm ef compound 60 with an
altenfa‘ti@@ﬂd?%ln to¥ou S(léggmer g%«r}égeh& 1R&H9n Waﬁ%e‘ﬂﬁb&d text, such as

acid. The dias e I nduced
Boc-gépém@, éollpyvefl by ctepazalof ﬁne)cstbalhdmgzs;ﬁud@nd conditioms approprlate for the ester
chromat ogr aphy. For separation of the optical isoners
of am no conpounds, addition of chiral carboxylic or
sul fonic acids, such as canphorsul fonic acid,
tartaric acid, mandelic acid, or lactic acid can
result in formation of the diastereoneric salts.
[00214] Alternatlvely, by met hod (2), the substrate to

o e



enantionmer of a chiral conpound to forma

di astereoneric pair (E. and Wlen, S. "Stereochem stry
wo@Roodog@am ¢ Conpounds”, John WIley & Sons, | ncPCT/LIS®47/072885

p. 322). Diastereoneric conpggnds can be fornmed by

reacting asymmetric conpounds mﬁth enantionerically

pure c deri uch

(e.g. C?gp?({}lgﬁr @gﬂsf rf‘B‘Tq\{ﬁt | [Z]eirsg&ygr ea P J‘ﬂr g?nzﬂq gsﬁerrsmg]ctici] ¥'(|)r t-butyl esters)

provﬂbﬁﬂk%mp%uﬁ@él hydteflayi®dis, the fre¥ iaflird &ah%eﬁﬁﬁ&mﬁﬂhzed further (e.g.
enriched enantionmer. A nethod of determ ning optical

using, ghkytagion.nigdpeiivs amiRating. ot Hcylatione senditionsy (feHowed Ky ester cleavage to
thyl chloroformate in the
eenc R ey b B omeiddBE Y o
a- met hoxy- a- (t rmef| h%nethyl)phenyl acetate (Jacob
1. J. Og. Chergd { 982) 47N4165) of the racemc N

m xt and analVyzing the 1 NVR®s p&edrplvdi f or t he “Boc
(R;)ngthe two atr bkC enantioners o
di'a eoners. Stabl e®kastereoners of atropks ic 2

conpounds can be separated and isol ated by nor -
and reverse-phase chromat ography foll ow ng nethods for
separation of atmopisoneric napht hyl -i soqui nol i nes (WO

Obdona11l) . By Mod (3), a racemic WD 2008/ 006040
PETFUS2007/ 072885 58 m xture of two enantioners can
@@“ﬁ?ﬁagg gomat ogr aphy using a chira

station @ se ("Chiral Liquid Chromatography"”

(1989) W J. Lough Ed. QQ%PWE and Hal |, New York

0) 513:375-378).,
U it eaﬂmomeéa i grﬁ“FIB Fds toap bR arehied o ﬁgaipg%saure such as
that $howiEh [SeREmdIB e A phedliatdifie dbiledOW iR hn ﬁwrs}aiataa{@q: BEBary (R*) (for

Wi th asymmetric carbon atoms, such as optical
exampig. 20 Iprang rapxdliane ot arSulfpmh Mothsthe aNFTPRGIS SEFOTIRMATRENT generate the

T

des1r¥¥1 nﬁéﬂ&; A ]&1&: %gﬁ}ng eo[a%gexég; be J&gatgqggﬁf? Q{ﬂ ﬂ‘ﬁlng or 1m1n1um ion

syntltolne(egp prephred 1ﬁigﬁmlb$ the prebémeatof PoLais aaxﬂe(sg Cﬂ‘“ 1O(|1;|) smd dﬁ ra$propr1ately
ed by nodul atiqQn or regul ati on, of

Subswwa XYpigihgagmiae p@rﬁé@é@xyg}a@ﬂ)mﬁia@a@émme%tt E@%&ﬁon%m) The

asyn}fﬁé@ﬁcsﬁﬁl’ltlcﬁmﬂz{yoxre Srathe R8GICE 'OFLE%S l&blﬁ@&%‘?ﬁ%-ramlﬂé 8525 [bg. Hunig’s
ki nase nedi at’ed conditions that can be trea

base pamsbloghien gemmrettms (g, hé@l@‘?Cofo @°6) go igenaeate |thmbeSt h?cvblladé stereochemical

b S i e B 50 A8 RE Miesamgmpab geported o this

stagegbsnﬁﬁloé@mp%;khro@%g@@hm ehyeallzationd SE&@%S oﬁltld: chiral auxillary, using
di sorders. [00216 I n one enbodi nent

methgds kiayeb i ¢leaye therhrsen egHary de gomfﬁ(&b@r éfat5|9e¢n¢0 §p°C for the Evans
auxil eﬁl@t{ Qelaaéc & @k 'dgﬁre@ﬁ?f(?@céczi b- hﬁﬁlo%'ld’]glltﬁ Q%gésﬁe@fst&egalemlstry at

T ol’l ow ng cat egori es diac: sarcona
the bﬂmsgloos Adduivaally, iR ois atso tarmotewtimgtgdmw(egaz dalimethoxybenzyl), it may be

remogﬁﬁ mnt {: ﬁ]%ga ¢ 0{%? g:mﬁéﬂulj ﬁb%{}@gﬁ?t{?h%g%&m B e give the Boc-amino
acid,( WHIJRIRLS ré‘rﬁd)dal ot Bbesrnpivdigdl psdtide the GRlrhary amine, which may be

undi fferentiated | arge cell, adenocarci nom), al veol ar
further, f‘éﬁ%@ﬂaé)‘ll%dr Py edpdationnacylasion nerhiediictiva amipaiion Eitheropor to or after

conl PR O A o o e o

[002(E]St r oi I'ht peparigl conﬁﬁﬁm&quﬁorﬁﬁm«lﬁrﬁi’blﬁctﬁﬂ of emo6 fdblonalities (e.g.,
. adenocar ci noma, | ei onyosar cong, nphoma), stonach

Primaty A9Tc YYBREETY 12yTiRAto i) P%ﬂ%mélareédﬁ@) be ehessays 1he need for such
prote@gMﬂVﬁl Var?qgﬁ%gﬁl@%nqﬂgﬁatufenﬁ*{hé RbRe ﬁﬂkﬁ&ﬁﬂ%ﬁqhe conditions of the
gastrinonma, carcinoid tunors, vipona), snal
prepqrat@kenmcfaodﬂ rfmmblelammpmctmggmupmﬂ‘ﬁ-l-ﬁ’ghmnhlﬂe Kenqdomﬂusroacetyl t-
sarcomm, |eionmyoma, hemangi oma, |ipoma, neurofibrona
fibroma), |arge bowel (adenocarcinoma, tubular
adenoma, villous adenoma, hamartona, |eionyom); (4)
Genitourinary tract: kidney (adenocarcinoma, WIlms
tunor [nephrobl astoma], |ynphoma, |eukenia), bladder
and urethra (squanous ceII carC|nona transitiona

..



interstitial cell carcinoma, fibrom, fibroadenons,
adenomatoid tunors, lipoma); (5) Liver: hepatom

w@ bmpaooael | ul ar carci noma), chol angi ocar ci nonBCT/US2007/072885
hepat obl ast oma, angi osarcong hepatocel | ul ar adenona
hemangi oma; (6) Bone: osteogenic sarconma

butoxygz?rgt egnggg,gbae)neﬂgiyég%os d@%ﬁn? Egliglr“ft‘%ge%g lgﬁ,ﬂ'leoxycarbonyl (Fmoc).

The né&@a! fog naed prdt%@i‘ﬁﬁ' qme?fdil?tde%m%l bnes ﬁflﬁ&frﬂ‘) theMatk t iFUr& general
nyel oma, malignant giant cell turor chordona,

descrlp@@n exfmtm’cmgcgmp(swﬂebmmq, Isaqgifn&\UsG@&@sthﬁl)ve Gyewirsgin Organic
chondr onyxofi br oma,
SWﬁm%@ gg?gpPgé%g Héﬁ%ﬂga%el tunors; (7) Nervous

METH&3S @IﬂSEPKRAITI()NSt eoma, WO 2008/ 006040
PCT/ US2007/ 072885 59 henanggona granul oma, xantho
(00208 st e tinsangeff Shenmmbiptic metiodgéy nrersring §PBReunds of Formula I it may be
Yek terials. Th
advantgg gh{]?)o%ﬁ %gf%’tlog lplkogl'rﬁr'gtts %Sebpr)li %)] CF Q{oﬁ{ep aﬁdga/éltr frn&ﬁos eﬂHFg materials. e
desired pothead effmath step bﬂ@lnasbbstépsrmkdpmfamdwd/or purlﬁed to the desired degree of

ol i.godendr ogl.i oma, schwannons, i nohl asto
e e ety

homogepgi fwﬁsg)mrrg)ﬁl 1p the %r pﬁ(@{l}yaflq §68i1fatlons involve multiphase
extract‘f@xn' QYtANPatiol! HOMBa SAVGRTBY isolvBdt nfPUARC Olid@Aidh, sublimation, or
ut érus (endonetrial carcinoma), cervix (cervica
chromatagraphyo n@hromaé-\—grm rcaw énvelvsadny wiyhst 98 imgfhods jeglydiag, for example:
arian car serogus cyst adenacarg
reversi B, 5L nSRYT R e PG ) A BB L W and Jpw prossue

liquid @hﬁiﬁlﬂt@zg:h& hlﬁéthbdsC ehd appHiEGS , snelr E@ld alhzﬂytﬂ:lag sﬁlﬁhlated moving bed
unor s erm noma, malignant teratom),
(SMBYagq PO Ve BV OTthiek Ivsmetrommopels el &1 ok Abepll scale thin
hym%ﬁﬁ??&ﬁ%ﬁﬁhﬂ@ yflbrosarcoma mel anoma), vagina (clear
ce carcl no squanous cell carcinoma, botryoid
[0020%ar ¢ orrAncﬁthdsrhﬂa,ss) nﬁéepm’aadﬁdmammnmm)treaﬁwdnk ofsd mactionbeixture with a

o SRR, AR SRS A ATEE] S s i

mateanh FéaBtidn by mm%ftthé:hk@ Ug&'ﬂ‘ rBagel ShPRIecCldsdrBéms bivabsorbents such as
di seases, i ple nyel oma, nyel odyspl astic syndrone),

activateih darkom ngplcmuge a1g'ees 90 ﬁxmg@ckmpphg, qrylmjﬂ@nﬁ\l{eﬁwlygﬁ,éhg reagents can
be ac1cri% Wg‘ﬁ% %s]e (alboeﬁ)sw m tFI‘lal a‘rgjasgs ffletge cgg%lo§%g%td1%fegglag¥nd1ng reagents

such a@ &fnﬁbditﬁéﬁa bitdaigpprdieins, sﬁ&ﬂﬁr@ I’ﬂielaﬂ’dstﬂ arch dig sqpdwas teithersn digqinid/liquid ion
poneg, angkona der mat of i broma, kel oi ds, psoriasis;

emﬂw@%&$agﬁﬁéh ). oighe ks neur obl ast ome; (12) Breast:

[0021 1t4)aSt %l&ﬁlog;(sfa?éfr [%%%)aﬁhal ?grbggﬁp%pﬂﬂg r#énglso’)oncﬂkoﬁbuare of the

materigladinneleéd. (Eob) esamblat bmﬂmglpmﬂutudmdwgncﬂecfuﬂaacmxgtxt in distillation and

net astati ¢ di sease; S sar Bannayan- Zo
sublimg i e ABoVIE P HDa LS, RGPS Tt e BURPGaP. vabillty of
materiflls S€a8i8ic MIWAGCc AR inkhMEABhLRE kY REEBI MU itheTiRd. | ORe skilled in the art
di sorders. [00217] Conpounds and nethods of this
will apiphyieehniignes mast likelydp gehiensdbe dasired seagratipiseases and
[0021 g?glota %aﬁg?:ret%yn%rlc aa?%xt%peg ?gna & sed ar%{edantloltt%esr 16918%1211 dlast?reomers on the
basis di‘ltlﬁdilaf&l@@wél&;hgmlcal' diﬁbﬂéﬁées\bg&i‘dﬂioﬂﬁ &l tkinown t(ﬁthamiklll‘bd in the art, such

reti nopat hy, e-rel at ed nacular degenerati o
as by hOnAPERRE 1A fEpstional cerystalliggtionp| &n RS | cgn be separated by
convelgxhg Sl éﬁant’% Rl iR turd 1nql<¥1§ 9?&§t%r fn%ﬁE GRSy reditioR WM appropriate
eases, ergy, ast , onetr|03|s
opticaly hetive scﬂnpcpumsh(sg vigirah agpribdry ssctheamsqhsral qrb@hpl or Mosher's acid chloride),

separafii e fTRGrEprieeh P P EBGE (Gt YO BT Bbfar 0 el glagtereoisomers t
the coR&PbhdRE Pure efdhtiBinkisO AR, s&ﬁ@éﬁh@@éﬁ]ﬁ]und@&&ﬂ@pt@k@t in@ention may be
tissue repair, scar ti ssue formation (and can aid in
wound healing), nmultiple sclerosis, inflanmmtory bowel
di sease, infections, particularly bacterial, viral,
retroviral or parasitic infections (by increasing
apopt03|s) puInDnary dlsease neoplasn1 Par ki nson' s

______ o g,




said mammal one or nore conpounds of Formula | or a
phar maceutical ly acceptable salt or prodrug thereof
w0 pooao@mount effective to treat or prevent saPdI/US2007/072885

di sorder. WD 2008/ 006040 PCT/5’7JSZOO7/ 072885 60 [00219]

The phrase "effective anpunt” neans an amount of
atroplﬁpprgffg %t trsgg%t%%] ggrygsé}%@fl?a:rei}:cg{? gfegoa(sap)aﬁa qrfggllf irlbvgzngc?ne.dEnantiomers
can dNoéRBparftePBY lide i h Bhiral I €A&Aumeondi tion, or disorder

nmedi ated by the activity of one or nore AKT protein
[002§2]hasesA single Q@}"qq)gomenm,san guiafitioingn sfubstantially free of its stereoisomer
may Su%%lﬂ? ééc{] {)? C{‘?%ﬂ{%to g race?nqg /n?l&tugu%lsln%pe ethoﬁl h as formatlon of

ases, enua amel’rorate I'mnate on

dlastetéorﬁ‘érs @isiny rasptmm@y afivd heolpﬁgtagau& eElictli IS a8 ayllﬁQISdf'Stb&Bchemlstry of

or dlsorder §¢||) prevent or_del ay the onset

of
Orgagige B'F‘Pﬁ‘Bldév s{ﬂl?ﬁt ey of Ponss dag-+ iNeyl ot $¥¥selochmuller, C. H., J.
Chro L 199s) ﬁ@(3g%f8§ BHNETRAERR rhi g.\? cﬁféaﬂ cofn ol o?ﬁl%‘?nventlon can

ancer ective anount rug y reduce
be sepanated ram}rtseiattrdfbymmcsmtab(kembﬁlpd nedudmg t(ﬂ])afdrmmn dfiigm¢, diastereomeric

salts Vi[lﬂ’b fnra& Elé)PﬁQf%I and; %ﬁ:%ftﬁ%ﬁ&ﬁ@?é{{:ﬁcpﬂq c‘%s? r el {)lglk())ryother methods, (2)
form @A ; didstidoRclric ( Eorfpoundd QWitht GhisH NBrR¥tiAMNd rédg‘énts separation of the
preferably stop) tunor netastasis; inhibit, to sone
diastergeraers, andyeravergion\ip Hhe pwrd/stareqisamesy eingd {3) saparagiqn @htthe substantially
e e tw

pure %negg?héﬁggtgreﬂﬁgm&? dl%}fﬁmga}!‘:} &%%g ;c‘libxgi;ltz(glgn t g%r ot Stereochemistry,
Analgtivell Methadk land Pkaratacsiggycanemg WeW&er I Ed.nsfardek Dekker, Inc., New York
199 ytostatic and/or cytotoxic. For cancer therapy,

( ficacy can be neasured, for exanple, by assessing

0021318 Ui MBnd® WerRAS]IPT ABkeR3MRAc (L) ARILOT formed b tion of
[ ie]t erm nflng the r gsgonseéfegtg f R% .S [c00220] Oﬁ?g Y reaction o
enangorenithllpfpuse dorap based soéh kobnuiina, Juihinat ephiedidines ctrydmpen d-methyl-B-

to such an anount WI|| dependi n on factors . -
phenylgihlagung (ampiianyiee) nd i bknaY i PSaBeg oRIRAIBS Raring acidic
ﬁmct'iJn%htyS QB Tak EXrboi)m% dcRIeIy! smrfox(lg alid: TWeldRicleoRerik RALs  may be induced
mmal in need of treatment, but can neverthel ess
to sepanam bteﬁyctmalewmtaié@ati@p ayrienis lehtdneafographyh charaeparatlon of the optical
1som%ﬁ9?g§a I%c-)rl]_ rg pou eegisclgcp(}ngﬁ hi allngg car xylac oreaslﬁltfomc aﬁ:lds such as
camph®rsalfbnieacid, talﬂtahc Ia&dﬁfrfaﬁ@dlﬁ%cuﬁbr|lﬁﬁﬁtacimc¢iﬂfe§ult fxy fdrim@tion of the
activi ty of one or nore AKT protein kinases, tyrosine
diastereomerissalty, 4di t i onal seri ne/ t hreoni ne ki nases, and/ or
oo2fiyal sp i
| 4’] r eat ngﬁ%quétﬁ)eby by fn@@gg 3(2)(, htgg as%@s{ijxﬂ%ct A Pg g%sr%vﬁ:ﬂ ds rgacted with one
enanmmgh#lawhhalmoomoum eVienit atdiaserdoarsid peis (Evandrwilen, Sh EStereochemistry

of Orﬁﬁ op)g)gurtlc%h%ﬁlb %@&yéjﬁs' O dg\ggéll ( | : 258 %P&Qrg%tperic compounds can

be f&erQQ%ﬁ&a@ﬁngt BéynrhaIME r&)fn%fiundge\ﬂﬁﬁ 'eﬁhrﬂionféhcgﬁfs bﬁt%dchlral derivatizing
clinical resul'ts include, but are not linmted to,

reageats, gugh as menthik deswﬁpte@rfgllovmdrhyrspmmof@ie digstespamess and hydrolysis to
yleldghg‘ ga%edr eaﬁfg}%la Jg?gtgq%e\%v: Ay e%hr(]) tof\/&{e%gﬂu%gptl%afa}%u%t)o involves making
chirab e®@ers,osuah iap rﬁént}i)}aldsleﬂtd g),n( -Wherlithe cdlosﬁaﬁlensiratle présefice of base, or

rem ssion (whether partial or total),
Mosheg tesiet a%ﬂ@tlaﬂxywér@ﬂb@rp@mhal)phwylea@eﬁvéﬁt(JacelariHale Prgebipem., (1982)

47:4 f@;?lo?% ra&nyi En\{kt\/lfael aﬁ?an%ﬁgf@fﬁéj 1 K€ Elge%ﬁ{n%dforsfﬁ'é Fé@lce of the two
[ receiving treat ose I n tre ment
atropisogietid enalnhmﬁers al dlasteh}eomﬁsh Stableadigstarebint éro of abropdmmemcdarmpounds can

se f ou e di sposed to havi .the

be segpaland NG P TOTBEL HAVE B g@ﬁwaﬁaﬁ@h&@gﬂ%methws for
separd@d BY air&plso‘fﬂ'li‘ilﬂéI phtRgI- @&ﬂfl&ﬂmbs{‘ EW@ 56/181 ltlb"e Bli m8®%8 (3), a racemic

condltlon The terns "treating”, "treat", or

"treatnent" enbrace both preventative, i.e.,

prophylactic, and palliative treatnment. WO

2008/ 006040 PCT/ US2007/ 072885 61 [00222] As used

herein, the term"manmal" refers to a warm bl ooded



at risk of devel oping a di sease descri bed herein and
i ncludes, but is not limted to, guinea pigs, dogs,
W@ 2108/00603¢ S, i ce, hansters, and primates, i ncP@MUSIYP07/072885
humans. [00223] This inventiggp al so provides conmpounds
of Formula |I for use in the treatnment of AKT protein
. ki nase-nedi ated conditions. [00224] An additi onal .
mixtufe od w0 SPantiomers{ABNRS SRR tWechﬂé‘%at%raﬂ“Yd&ﬁ%% ﬁ@raéfstatlonary phase
" r ¥ twO :
( Chgﬁeﬁ%@, tlsjtoghhawaégapfhgr Gq)ﬁrlj{eﬁt\}rvegt %];9%?] pr eventnl gﬁd g}lcall, New York:
OkandK@, pr off é’hmmakagmas(e‘)%ecﬁlaﬂédad&hdiEinrldmd omvﬁleméﬁaﬁ]wmers can be

distinlég%t};ué%gch ﬁJsg%qu' Fahih ng\}‘eri q?p rngéloB: IEI%ST%E% aéyrr]ﬁ/n(lee i¢ Catbon atoms,

such aﬂéﬁtfch%&hoﬁjﬁﬁ@cﬁrﬁﬁi;Blcﬁﬁ)lﬂescr| bed bel ow. The dose of
the second dru.Npan be appro |ateI sel ect ed based

AR RMULA bn of the

npou of the ent ventJ
[002f§;n beng}bproénﬁ) cf q%eopéFsgP& Heérglog g%xbﬁ% g as BrOPEQactlcs 81gtherapeut1c
agen@dbt Regingadibeakes (&Lﬂljscﬁ@érs mdd@teidBy Rodtilatibn 0N régalition df KT protein
target djsease, the clinical condition, the

kinasg, r%PfH‘&ft Kigses. gfditiopn! serinefthreppipg kinpsescandios dy spesifigify kinases. AKT

proteﬁfjﬂ'n %géd@;}té@gon%lﬂ n@ Cat ag‘n Be HHM accfoﬁfm% &S&I@%ﬂ‘lodg l€this invention
secon rug nmmy be used I n an anount to 100

incluga busarb ynou/\li;higddtopeﬂarpmator)b hypeeprgliferavive tdaehmcaatpdmm:buufdegenerative,

vent The second conpound of

yne?oﬁ%g‘?:?ﬁr B%Falélgﬁ?ﬁegw qz‘ﬁf‘f] "S5 mul ati on or dosing

[0021619! manlnpﬁﬁé( %ﬁﬁ@&%eﬂﬁssaﬁpﬁmérﬁﬁ@a&ﬁﬁly cﬁﬁﬁds"tio‘h' RS fdr Othé Nfeatment of
conpound of this invention such that they do not

hyperpeldfergtivey diaditlerst inelading gtahers oftheHolewige categoriasi tlalffaydiac: sarcoma

(anglgsfa? ?rﬂa ﬁlt)tij)rsgrgcgrgell Irllne{bdglggéasrz}rciglgbr]%)séartclﬁrgg) m%&?xﬁz,:rflnggi I g?ma fibroma,

11ponﬁaf artch&rdﬁdirﬁs,e(m Liuby-etiibhdhd gerfié 6&&&6&1%(3@@31@05 céll, Qrmdlfferentlated small

rising . a conmpound of this invention in conblnatl

cell, \MPE‘ feentiated, gree cﬁeug adengeatciggmale styeolss d brnariipiar) f%@ﬂ%ﬂ?i bronchial

aden(ﬁ‘n& oﬁpc%%dl Rt{oﬂia (5}1\(1%}%&9& @%hqax{olﬂﬁ %‘éb élm non- small cell lung,
phar maceutitc active drug(s) nmay be a n1n|stere

smalk ogétlheg; (B @astrmnteangalphmphmu(tquOus ocwﬂosartlnmna,oadenocarcmoma,

. ar at el nd, ,when dm .ni st red r.at el ma

cion 3T TR Ied KT PeB L G BA VPR g HRgEY ). Poncreas (ducta

aden&¥4€dinon§es GrkRNMA b, gﬂ@d’@ﬁéﬂo‘ﬁ{ar ahdtARbrB eakehotd Qfors, Vigdnid, small bowel
or renote in ti e anounts of the conpound of

(adenoggrinppg.e HMRIWMEN GarcHwids é'@wra, Kangpis) sapana. hlgiopyoge; \igmangioma,

aﬁm d
hpon%a'o H%LE er\gllféla’t lgla)s :ia{rg%f) Iciﬁeé d‘gfcher s pg%bt%?a(r: aEel] nfoﬁlra Fillous adenoma,

hamdr06i22 8]:10iﬁyema)3 nb4)n éienmdiurinbgir apigt: Madngy quidahecdrsijor@a,gWilm's tumor
the effect achieved

Inep R aB DG gty STile dqBIHET  (Gorpasy g5l carcinoma,

transfioasl tBE %M{Hn@fnat hRieRIhRSHtnd) N ProstdiES BdbSochFeRiBnisS | Scoma),  testis
t he compounds separately. A synergistic effect may be

(semigpmai nigtitankie n cmibeyonel lenqnﬁﬁgr ¢athteearegingna; chepiocarcinoma, sarcoma,
1nter§sfft)1far{J I%%lgﬁgggcusq aanﬁlbrgrgl rTgoroa %1%% oratdgr?ogrlla}{gde%mors lipoma); (5) Liver:

hepaﬁ‘oﬁfam(hqiatdnﬂl,lulérZ)cadfﬂhdn\/@,r echobyigidkdreihomb, dn:pﬁtbbllaﬁoma angiosarcoma,
l1el as separate fornul ations; or (3). by WO

hepa@%@}aéoea@‘a@wmezee?me7zéﬁé5 Bags: sgttecestifersareginelgsieosarcoma),

ﬁbroéék%ad Shal¥shAd fibfoug! ﬁ&f&%hﬁn &Bﬂr@é&)/oonﬁl SHIRE'Y! Sbdofha, malignant
ecf may pe attained When the con‘pounds are

lymph@iml fietit@n@dcadlr santellma),emlnp@quemaalmqhgn@t glant tepll tumor chordoma,

dj grent in ections in S g
osteofign il (o RGURE B PERRERGr abyiEhn Gppdiefiey o chondroblastoma,
chon@@fm3Yefitddbme aseoriCdskadtha dand Fifhd c€Ntunioss; AT MNEVSiisesye¥m: skull (osteoma,
sequentially, i.e., serially, wher eas in conbination
t herapy, effective dosages of two or nore active
i ngredi ents are admi ni stered together.




[ 00229] A "chenot herapeutic agent” is a chem ca
conpound useful in the treatnent of cancer,
w0 e@aneioess of mechani sm of action. Chenot her apenUs07/072885
agents include conmpounds usedqgin "targeted therapy"”
and conventional chenot herapy. [00230] Exanples of

chenot herapeutic agents include Er]Jotinib TARCEVA(rE, ..
hemaagiomys ecﬁﬁ@é?mmharwtjwmsor tEESH b delpmpenge( (eninges  (meningioma,
u 1 d )
mesfbbLEGRAY CRATEL, FSHL , (SABROPRIAL, gfam, cemmans
gerrn(rﬁEMARApm)saloma}; ar ghek)lastomamt mmlttfomesybhgcele(ldmﬁml&(;( r p¢hwannoma,
. vartis TK787/ ZK 222 vartis), Oxali
reringU <G RO AT AUAGRY P naL S PRUTP TGP pipe. Sllonms, sarcoma); (5
GyndeE14ERYIO Nt dus @%ﬁ@xﬂyﬁﬂaﬂ cArsinb@h), NBeBvix le\lﬁﬁélhoma pre-tumor cervical
Weth), Lapatinib (TYKERB(r), GSK57201 daxo Smth
dysplapiphne) OvEriftaf alomMitan( SGHIEBIBRE) , [seRws af é)g(ptgdenocarcmoma mucinous

cystaﬁ%‘%xdfré nglgn%,g @?ﬂ%ﬁfed %p&%q"ﬂ?:%;é%?h@gaa&s% 1 enﬁg\ rS}ertoh-Leydlg cell

tumoﬁﬁdﬁ&mﬂ@ﬁﬁ] Indlighhrh 2(étatonT)Q einbva @l aak | cedl aganbma intraepithelial
.such %g t hi ot epa _ and CNTCMAQ cyclosggosph m de

carcigma, | adepepesinomas fbrrsaregmanmeinean. VAEIp? dSEAT % Sgffghoma, squamous

cell datdRH, B@t?ym@gdrédnqd @%@H&lﬂh@b%ﬁ@%%@% fa@cﬁﬁ@ﬁgy&r{@arcmoma) Q)
nmet ur edopa, and uredopd; ethylenim nes

Hematetogy:r blved &nyaleid l¢ukgllnuad]aage and ¢hromiel awite lymphoblastlc leukemia, chronic

b B S S A BB s oo,

Hodgk@rey @gﬁmen&oﬁ&mgﬁmal Iy phbink a[n@dligﬁarﬁn@mphoma] (10) Skin: advanced

bul | at aci none); a canptothe0|n (including the

melaggmg, hwalignagh m%@i%p deedate)l; cHFipeeasqRmoys| eellseatingma, Karposi's

g I
sarco% IHQGSI %éﬂ;egsllg]ly ﬂg\?i li ogrnf‘aé?g%cgnﬁg Q%?H%?glgrgﬁ% 1%2615]59 @&qlasm, (11) Adrenal
glanc(spacltrob:lasttamh,y(le) Potasp yatasmtit et cirygst ofdmpcarcin@ha; (13) Colon; (14)

Oral gﬁvo{ éﬁSt) }%myggeglglaeglg%rsl n lgﬁr&%ﬁl g?ﬁtkh ng htz)?hers including refractory

metaRae lddehs®t AdpBsi’sA sddHH dBaANAYAL-ZSRAN HyRdrdieN;and Cowden disease or
ni trogen nustards such as chl or anbuci

Lher@meolpwéms;eiam am@ng @h@dﬁ@bpﬁ hynegerolifsetive disendrise
[002%’{)8?22::33%@%)0 § an P gﬂoﬁl my rt&lq%lrc%l m sgoﬁlé X tg Ft‘reat diseases and
condftioasl rsuﬂv&tslrh&lmdtbldf &ﬂfrﬁi’ﬂ] @&teodithaicik,| Cl‘ﬁlabﬁtsaﬂdease angloﬁbroma ocular

ni trosureas such as carnustine, chlorozotocin,
diseapsst Eniis el VPeslagsttion; difbRiic rrtinopathnd ageaisiaidu Sapwar degeneration,
maciid 'd@% 'éfa‘ﬁ%ns%g‘) aﬁluitg)?ei Sk 1sy n%b&ﬁ&' bA 194 difa St sf edlgease restenosis,
cal i cheam ci n, especi y Ca I cheam Ci n gamTa and
autoigaiuing hdi saaseas) allergy;gg;dinia (eAdIg&w@he rathdrosclerosisd .vefinggiaft stenosis, peri-
1994 3:.183- C Lncl udi n em cin, A .
anast T BUR il SeRisin PASAL BAPEIERC SMigh ST BRaF apfionary discase
psoriass, WHibitia® oNRAEAbZ LA Asinadd dueQb i REHIrE sAR ssué Edrafatiéh (and can aid
chronDproteln enedi yne anti biotic chronophores),
in woupdcienling)s inktipla cidlanesiy cinflammatery rbawet | diseages agections, particularly
I C { I
bacteglgfr? gvl%nég {%ﬁfwl{:a"f dr C}ﬂrl?%%ﬁ% nglg?cﬁ?ésa@a/; | reagil’f% %ﬁﬁ@{g) Bulmonary disease,
neopl}llaunba‘rlmhsm sniisedet anspiaat mjecﬁordaazmmﬁnmorsupresrsm} septicsbock, etc.
2008/ 006 40 PCT/ US2007/ Q72885 63 ADR| AMYCl drg
[00238 5, o ub PO s yg YmS'PB’ﬁbIlﬁ‘Pﬁ% of hupinyention r]?rowdes a method of treating diseases
or mé‘d{@an Q&‘Rﬁﬂiﬂ?@ ik B Qrachx liﬁéﬁia@édr‘by AKT %Yd't&g ik aGes AR ihla GliRhinistering to
and deoxydoxor ubi cin), epirubici esor ubi ci n,
said imgemedd agie ror malrecgjrm:@nydg of Formulo dyari nnpharmabeutisally acceptable salt or

c acid, npga in,
proaffe T ol wCam SUEPAAIR b ol i veBR AT oy i
quelanyCIn rodorubi cin, streptonigrin, streptozocin,
tuberci din, ubeninex, zinostatin, zor ubi ci n;
anti-netabolites such as nethotrexate and
5-fluorouracil (5-FU); folic acid anal ogs such as
denopterin, nethotrexate, pteropterin, trinetrexate;
puri ne anal ogs such -as fludarablne 6 nercaptopurlne




testol actone; anti-adrenals such as am nogl utethi m de,
mtotane, trilostane; folic acid replenisher such as
w0 p@Biomog0 aci d; acegl at one; al dophospham de gl RCDERHOT7/072885

am nol evulinic acid; eniluragyl; ansacrine;
bestrabucil; bisantrene; edatraxate; defofam ne;
ggnecoIC|ne di azi quone; elfornithine;, elliptinium
[00258et at e TheaPhegset IsfiFetve; amowyl uBFads Faiamoynt of tompound that, when

admlméﬁi:Féa)% W AnmAIGR QB sultPid8aL 0l 9 @ufﬁcféﬁﬁ%aﬁ %ﬂthQir‘ilﬁevent a particular

such as maytansine and ansam tocins; mtoguazone;
diseand, t conditibn.ooredisordgri thadiaet ; by thiet actigity 06 onp@ntmxst aAKR;protein kinases,

tyrosgng aarsr%t gQ}cﬁ{}?r‘%Ubl C)tlbrgorlur?e; %%sgt? %35%5 geﬁ g%(x%l y klnases (ii) attenuate,

amelRRAtY, SR @i akI6heCar e Xyrh ptbias Natuér;ﬁhldarae disedss, conbigiencor disorder, or
razoxane, rhi zoxin; sizofiran; EI roger mani um

R ;
(iii) prg])/fmgz)g delay shs enset of] eei uBere; symptoms of the parficular disease, condition, or
disor eIZdeS&leP rhet%m Ofn OhE 'cgsIeIBflcgt[;@ep an. effeﬁl&hﬂﬁ&g? 89%% drug may reduce the
espec I S 2 Oxi N, VErracuri in A and
numtsen gﬂcaﬂlbﬂe:):lls wedntd the tumd)rmﬂﬁs inlh&a,lt (. etaslaw ln@zomneextent and preferably stop)
manpomystine; mtobronitol; tola obr oman
cancg e iR AITFHER o oTIRRREF RS AP G %\w %ﬁﬁﬁmémdd@efembly Stop)
tumok HeRis@Rig:; inhiB# Ob d8me @x@nt, tuhfXGrdwith; 4rdAs réleR% & s some extent one or more
Bristol -Mers Squi bb Oncol ogy, Princeton, N.J
of thmmmqm@wphhﬂcaﬁmejro thad dxtenit theech@ mep pesyient growth and/or kill
ex1st1|5% ac%ﬁ%%té:{a : gtalinaqsa %tlgtqp a cﬂ%‘r %ﬁg&?xw oF c‘!rl]né;ers ghegaix, defﬁcacy can be
meastRICoERi{miple, (W aissixe the tRAoRatifasy ﬁﬁgre&lfrﬁ(rﬂTP/}\ﬁﬁdiﬁydetermmmg the
France); chlorannbucil; GEMZAR(r) (gentitabine);
respags §3f ni ne; nercaptopurine; nethotrexate; platinum
al ogsp [ r
[002%(?]nb| 4| tl?éjnglgo%l? 8?’ 8:0%5@5 %ﬁﬁ P {a @rﬁh%j Qonespond to such an amount
will maryodeqpetdiom @pory Ifzmxb‘rs $t1¢}nes thd\lﬁéfEblBhrNE(mpound disease condition and its

r.el bin novant r t enj posi de;. edatrexa
severg%u%r‘%l Fe)a%n ng]ﬁt of ﬁme m%rgﬁéu) gr?é tr(e%g}f: 23” ﬁn nevertheless be
rounhé)@aéiéx%nﬁéd% dak Skilidd inlRPQk SOMerase inhi bitor RFS 2000;
dlfluoronethylornlthlne (DMFO); retinoids such as
[0022Ht i noi Elreaing” lsamtbnplhhrqmcmau lcwt Ithe matigapombf e dissadet ondition in a

mammai suchags]d ? glélau}?/ nh?t go (ft?(ﬁ r:‘a%’ eglsﬁt lhpp%mgﬁ%ﬁ}ﬁ aﬁ% %gtl pne.or more AKT

prote@() &ifasesart@rosiné )kigddtd, - duafivamakerindAa8bifind kadas@CtanlOr dual specificity
regul ate or inhibit hornpne action on tunors such as

kinasght {bo&FTS geass’ andd rsementirgler tocath Bigeareyticclggatragnt and prophylactic or
I

prev: Fqg%greg mﬁ%&% rk?;!;éz’:? é%]rg?( | {géé%ntg Iéfta'rgglvxg dkoﬁ”(%éer An undesired

physmtdgmal Clemege odrdmslouierf eﬁae Jpurbokpsdrfakist iavenxio ehie,neﬁmal or desired clinical

resul{g A?fg%éﬁﬁf(“i"‘)re ptlim OXJ f 0 %lle%%%%géi}}mpg?rgg rd&?l{ﬂ?‘sg{?%gtggfd\%tent of disease,
stabiRA¥d8(iR06Q40 “ngﬂlh@zgﬁ?ff Qf 288K se, 6delby i DiEWIME bhdisease progression,

i nhi bit the enzyn® aromatase, which regul atées estrogen
amelmrqj@g(gr,pgﬁlafugn to[ﬁéhqadms@ﬁmstateg |agq‘h¢§gnlsg@n; whesher fpgrtial or total), whether
g et
detec?ﬁf)"l’é'rglé t%’rng?ﬁ(:cg%bg% %@a?&%&o\?%g}aﬁ% kﬂlé% ?élgﬁsg?%,] S%@AIS% l)mpared to
expedtbd neviyal if ostreziviny eeatthadr G‘hﬁdeén nEﬁd\ﬂfi@ﬁr{e)lt mclude those already with
the c& [ 0z0] %()rd 5%%5%)2@%' gx}ggl?t?) Qﬁeég\ésaerdztp ip\’}ing qlde disease condition
but haid hotaﬁg B%edlé?‘%n%%hasaiﬁvm 1th?6§uf£%n Rhd/bt ARItShg the d1sease condition.
bi cal ut am de eupr ol i de,” ‘and goserelln as wel |
The terpx dtreatinigl ,n’éreeté mr Streatinond learbeacn Umitte peivaiatewet 6. m@phylactlc and
. iv) protein kinase inhibitors; (v) lipid-
pﬂh%ﬁ@§§%%F3£|b|tors (vi) antisense ollgonucleotldes
particularly those whi ch i nhibit expressi on of genes
in signaling pathways inplicated in aberrant cel
proliferation, such as, for exanple, PKC al pha, Ralf
and H Ras; (vii) ribozymes such as VEG- expression
inhibitors (e.g., ANG OZYME(r)) and HERZ2 expression
|nh|b|tors (V|||) vaCC|nes such as gene therapy

__________ 1 7N I ~e=1



of the above. [00232] Also included in the definition
of "chenot herapeutic agent" are therapeutic
wa@pioshadites such as al entuzumab (Canpat h), bevRCT/Es20a1072885
(AVASTIN(r), Cenentech); cet g;fl mab (ERBI TUX(r),
I rcl one); pani tumumab (VECTI Bl X(r), Angen), rituxinmb
| TUXAN(r),.. Genentech/Bi ogen |Idec), pertuzumab . .

[002%5\/,\“ T Aﬁ@(“?‘)d, hem’th@gﬁl@ﬁ‘fr@mql" refers 0% Wﬁ%-blooded animal that has or is

. o r . . . . . .
T P e g o AEAES e R KB timicd to, guinea pigs
dogsocaty gats, ciice, hANSIESARGPrinatedyietlnding h@9283] Humani zed

ocl o .anti.bodies w.th therapeut.ic t ial as
1002¢5k ot hiﬁJ‘éd’é‘GPP‘&“ alse, @pRvides SOBBABIN Y FORTGF SHOR fis 1 hgctreament of
AKT §¥bichh 1ids-niakdaRoh@usAY i on i ncl ude: al ent uzunab,
apol i zumab, aselizumab, atlizumab, bapi neuzumab,

[00284lv aci zamadditibhal aspezuofithe irvettamsis the, use afia wempaind of Formula I in the
prep S BB P EAEB R oy DR REN GE Iy FTfiRof AKT proten
kinagfrat¢dizededaditeps.at uzumab, erlizumab, fel vi zumab,
f ont ol i zumab ent uzumab ozogami cin, inotuzumab
COMIIRAHON HERAPY, mumab, | abetuzumab, |intuzunab,
[0025%]% uz _un?f?e BOI‘HEO%E% 6PR esg}?tt 1?%&1%%9% bg%tsé)dvinz%%l?naéion with one or
nat al i zunmab, ni not uzu ., nol ovi zumab, ~ nunavi zumeb,
morecaiiélonaludrags, suockirad destiitsdd, befoal. | Thezdoyalof theascoml idzu@dn, be appropriately

ecfusjtuzunmmb, pectuzumab, pertuzunmpb, pexelizumab,

selecieg) b3, Qi V< STAAYAS, ORI ZLTPRTION, P FAFGBLDG Of the present
invedtRRY2hiZHERR onll S LaAUPR Phid1¢ 4ERAinSd BEQFHUAL R bhe administrati
1r1V(?si pl i zumab, 0gont uzumab, Q‘?pgc}gt uz%mag% tetraxet a%, ¢ acministration
subjach dhe Admimistrationa Fduta b fargee fisbare Litha slinicak driditiomathe combination, and
other: %étﬁ%ss: tzlﬁ ;cr:%s%g B&Fh%%?}ég ﬁgrgﬁg%r’ati%}? %:ug)g(egi ﬁnalgulgzgl:,] g‘gl ir(:i‘slfgnlcg,’ the second drug
may Bé Gdeld iiZ biEBoun\eX €008 NRGHRAD b %fgﬂﬁé? 4t By 28t offhe compound of the

ROUTES, OF ADM NI STRATI ON [ 00234] eq’com%ounds of t hep
Presenpip¥eRtioBn may be admini stered by any route appropriate

t he 1.5 e i t.a . . .

002 60U 3 S s o s
reginant prefetablyLliaa comp RiveareNativitics &t thaabin@ourall of this invention such that they
do nétg{cli{f%?e }5 2&%% 57:1c?1tc{t 2l 1h gg&ll (élsgsg}rg 5411%3{%)8%3{ 1213:,%31%?112’[{31'1 in amounts that
are SFRBIV Wathd pu¥REE NAbndel Nt ARRRELEION G ther! SpERRY! HBNAE¥Nt invention

and intranasal. It will be appréciated that the
providesef pmpesitigueanprisingvarcympiunt of dhis dxeentidre it pembination with a second

C 1 tion. the recipient. Wiere the conpound is
drug’asgﬁg%sldse?gehrbggggrf:g]l‘l y, it may be formulated as a pill,

[0022Apsul eA doalpolid ofthis invédtidnanRAE BBGRsHal GRAMAceutically active drug(s)
acceptabl e carrier or excipient. \Were t e_con‘pounci,
may jbg adprisipred dpgethepan eritndtpry) Pharmaqeuties) cpapewiionupraseparately and, when
dmid a tical a par vehi ¢
e s AT e ol GRER R Oy 1 Bhhaly G ber. - such
sequdytia badm istARMA Gy THe@Adse FRORWELARNONSIn[thik2 3Me amvuats@€ thetcompound of

. .use _.a coppound Qf this invention for the therapeuti )
this TY%‘&P%?}CFH'@SE‘@HE dlirxll.gs) aﬁij gwiaggf fimiggs O taﬁxgﬁlﬂs)tra en Wll‘l: be selected in
order B DR thé18dsiHEd Bn Kl IR ASrapdutic bffedior mal Iy fornmul ated in

accordance w th standard pharnmaceutical practice as a
[0022%ar macEhe ¢asattinationpberanyi way pAvider Sireget” candirgveaspeargistic”, i.e., the

the . inveption there is provided.a pharmaceutical

effec‘g c{l)cr%eafgﬁl %Jvlﬂgtll,] tgilgttlve Clggﬁgﬁllegté élgeéi togather d%%fe)%tFr &%il §16 sum of the effects that
resulisrioen tidifdithe lcompurida sépatitdlP dANSRdrBistid EffecPhay BaeRalhddwhen the active
. conposition conprises a conmpound of Formula | in . )
ingredients areaf i) sA-fogmubated #dadmarigerer o fsliyercd somtl@Bequsiyiip aspmbined, unit
dosag¥ forRIbli&H: (2] 89 B ' S | fob RS Hs;

Osa%élrﬁé) invént i(O)L ar é@?ﬁ%&@?@g , dlgl ggﬁﬁ lglnésc m%n]fog? @rﬁtéﬂis’ or (3) by

in a fashion, i.e., anmounts, concentrations,
schedul es, course, vehicles and route of



adm ni stration, consistent with good nedical practice.

Factors for consideration in this context include the
w@asosiewk@r di sorder being treated, the parti cCBCHIS2007/072885

manmal being treated, the clinical condition of the

i ndi vi dual patient, the cause of the disorder, the

site of delivery of the agent the nethod of
some;offeT fFgimeat .‘Mhen deliwered i alietatipndtherapyy anfyaengistic GHect dpay be attained
wheno{h@ecro g@ﬁﬁd%ra?e lﬁﬁﬁ’i‘ﬂﬁstt‘ir@d R e fidred BE qf@@ﬁtiatllsfoggr by di&rent injections in
therapeutically effective amunt of the”conpolnd to be
separatstmy!mngcser dual gandrhl, blgring) @ltematiwh liy:r@uc n @cﬁqum\@edmgm n§ each active
e S SRR REBRG o erk RSBy gy e
dosaddd@f s aRdre hbtiR HhdrodlentS ark iBmaAdtérkd fopediel. at ed into
har maceuti cal dosage fornms to provide an easi
[0022Unt r ol Malshemetberapputiofagerie itp remival pemporag| usefupan ithentreatment of
0 L he cr
cancecf %Lﬂd% gf rWFéhamsm ofﬁaé:? él? nb?grg%tglgx%%ermglﬁlaggngg élr%ﬁdejglgrﬁﬁounds used in

“targaad thempbz’aand doaventioadlichefothérapype used for in vivo
adm ni stration nust be sterile. Such sterilization is

[0023U54i | yExasdsp| P%hélwmoﬁleﬁrapeé&%rrag@ts byaciydet ( Brlgtyyp (FARCEVA®,

Geneu&ﬁ’/@ﬁlﬂ Sﬁh@ffhb} Bbitd i OQVﬁE ﬁf‘i’[@s M-mgﬁmﬁﬁlrpp%%) Fulvestrant
ordinarily be stored "as a so conposi tion,

(FASLOOHN®, ZatraZaweca)] Sutenn (SUlaElSarPf&QI)EdwO&dd: L(lFEMARA@ Novartis),

ima b (R oo el | SR (0 B ar sy (DRIFGls Oraliplain

(Eloiaﬁﬂ@eSalﬁHﬁ S YRS -Mhoradiini BEERLOA)- Rdggﬁl%&ﬁ aRRbEnue RAPAMUNE®
of this WO 2008/ 006040 PCT/ US2007/ 072885
Wyeﬁhhvgfmatl@lh

XK ERB®N & SKSTRO b e Sanithy Khine) thypnptagnid (SCH 66336),
Sora%ﬁbhﬁﬁ&hg gg&l” Iwgrgeq %(%SF ‘flﬂr?({té;%g ?&Aﬁ%ﬁ"p@ze@rﬁ&gcﬁﬂ£§p #hd  Gefitinib
(IRESRe®] Agtarehacal el nae cAGi S’Hl (SBesneeseh)l Q&Q)atmg. Bgents such as thiotepa

[tion, GCsol, A Ed.), inthe formof aly lized
and EIIRTFANES (eyclesphpipham idso et , sufpnaies saﬁu@au@lsg iyt frgpfosulfan and
p1pos%%Mzﬁ§dn?é§ Juey ap%e%ﬁgﬁéck%@oetyonm Hlefigeddpa, 3HR1 §Bdopa; ethylenimines
enperature at the appropriate pH, and at the desired
and g@g]y@@e(kfmlp@g iinojyding taﬂtrepdwmc,o tr@hyiqiemylaaume ptrigihiytenephosphoramide,

. e C ar
trlethygaget%}ogﬁ?sghor?m cﬁ e 1&{) glalaeétzylgw& amines e?,]cte Og?lim&% gesgemial C;S/ b&llatacm and
bullatdomofd); @fcainp@thetiar ifelalingome dgmBéitSanaRighbpotedany; hﬁyostatm callystatin;
particul ar use and the concentration of conpound, but

CC- lﬁé§/ (inchydine iy Ghpzlsine carzelssinpangt bigelesin yiheia apalpge):afryptophycins
(parti%ﬁﬁmkgipggﬁgﬁéré )a/a'hg Eggﬁ)ggg cift (§§ ulﬂsc)?a%% 1@ oﬁ&g%ﬁygﬁgncludﬂéethe synthetic
analogp.s KOV-01 8% randi B WMIMIng ehnthembur gmanciatstatire Xarsptcedictylre spongistatin;

.. bulk dru st an nd_of ent .
n1trogeﬂv W{a&% Spe stagb(fﬁff r% Bucrllo %ﬁﬁg;g ne,C S&Iﬁwﬁasp %mbie estramustine,
1fosfe€i@iﬁ@| R¥chbrethamidey GhRARY K dniiné Vxidéahyd¢6ch®ride! RRIphsRAAMAovembichin,

nplexatlon agent) is dissolved in a suitable
phenwrméntpmdmmvﬁémar dobrbamidd, wvraeil omusipnde miftesupgagnsugh as carmustine,
t C Iy X
chiorp RAEHE, FlEHRE il Auele, 414 A RINE PUBIFRL pch os the
enediyhe an@brpﬁmn(é g:;f cdliokeapri€is e adpetinle Bhlichmarh®inbgamgall and calicheamicin

omeg3ff (ke b nlo e Gy paveD et e B bR ERG 1 ding dynemicn A

bisphd8iH@n4tE8wh dsQ1dAonafd B BipstAliGH:; 4sOvél mrzm(l)sﬁatm chromophore and
general , safe solvenfs are non-toxi c aqueous sol vents

relatesl c¢hrergometesy engrynet kelibiston- cloginophostsie motacinieatysias.e actinomycin,
authr?u% é\jg ln t sgsefnrl]%l %igbl &/alflgr \clzva?c flr Hérlil tc%?aolgcglr}agﬁzgr%g?omgclm carzinophilin,
chrorpﬁlhy@iilb,w edaetignmyedl, S Gﬁlr@rubldﬂEG Mthrutthiy 300diaz®5-®xo-L-norleucine,

and mxtures thereof. Acceptable diluents, carriers,

exci pients and stabilizers are nontoxic to recipients

at the dosages and concentrations enpl oyed, and

i nclude buffers such as phosphate, citrate and other

organi c acids ant|OX|dants |nclud|ng ascorbic acid




par aben; catechol; resorcinol; cycl ohexanol;
3-pentanol; and mcresol); |ow nolecular weight (less

wao b@s/oedoaut 10 resi dues) pol ypeptides; protei NBCT/BEs29n7/072885
as serum al bum n, gelatin, o i mmunogl obul i ns;
hydrophilic polyners such aspol yvi nyl pyrrolidone;

am no acids such as glycine, glutamne, aspag(ggl née bi )
ADR}AMYC@J@e ,(dexogiti¢ink nwphoygp-ld@xor%ﬁxas a@@ﬂoalppta no-doxorubicin, 2-

pyrro é?o @ Cx%?u rlcrlrrg %ﬁ% g&ggx %E)ch‘[xb1{;ﬁ? %%Xﬂ[e atg?(?’l{_l}%l&&'g éﬁ%%d;l‘)%érb Cnﬁarcellomycm
mlto@ya‘cuﬁDsBeh BUgAGEYEH ) maspbnotioweid, magaiarhydin, alivematios epeplomycin,
or sorbitol; .salt-forning cou fer-ions such as

porfiremyyain, RUHBY dike sluelamycin. Zpdprugicy) ns%??m‘%r%‘esf“epz?ﬁf‘“ tubercidin,

ubemﬂﬁfi hﬂﬁgtzﬁms H&rﬁﬁ%fnagﬁﬁ; met®B1iRs sucEENdthotrdRbidRat SGRIWWACi] (5-FU);
ehe glycol (PEG. The fornul ations may al so

folic acnd Ianla:legscmeh e denopeerin snethpiréxaten gtezpearing trimefreraigt BHINS, analogs such

o 5 AR S b P A e TSI b s sn o nccine,

azaciQBAE UiNZad@RM, S cardd dfigtanéyiaralfin@C Q%bﬁmlrﬂirds dexdflwidime, senocitabine,
sweet eners, perfum ng agents, flavoring agents and

floxutidiney andrrsars abins Falusicrors, GrNASHEOIAS BIREAAL ~epitiostanol, mepitiostane,

testol?ﬁgﬁc'ee NhAk '{h%'ﬂalg fsué@paszgrgﬁloglgggﬁlgmﬁ Cil;{nlcﬁ%g Q?A&?a%@%ho &éid replenisher

& present invention or
such 28 a&drh@ce utide ategtamomeo $ldopkmphahmde cg‘ly)cosrle,aardmphvuhm@ acid; eniluracil;

amsaﬁnrgt?ﬁUf gﬁéﬁﬁm %ﬁsglgtr%]gte £ g%}ling? otcf!%tﬁfrl]]let e{rr?e%g 1neeccijla?1ﬂ%1one elfornithine;
elliptifym aZ‘i'cétgte &n SPSthifdHRe SrobRcidt %£lﬁﬁﬁﬂﬁﬂ£teshﬁﬁ@@afeaﬂlenflmfn lonidainine;

exanpl e, by coacervation techniques or by interfacial I
maytpmirymbr sueh o omaytafr@me ed rApSaitaeys SNIPERAZRYS: CBIIPRINEARS: gpopidanmol;

nltra%]\ngr tg%‘g%%ﬁne gl?e%?tglg 5 ol ?ﬁu\%/‘{el b Q@J&(an(tx%ﬁ% g%lggﬁ{)}gﬁﬁé X‘!ﬁlé’t ﬁ)&thylhydramde

proc#iBizinée IPBKRY SoBrEcchirie evngpipd €JHS NaasanBoduas, bEugene OR); razoxane;
m crospheres, m croenul sions, article
ehizonn SRS SBJoRTR TS PURAUF S G g SO 22 gty lamine:

trlch@t&&h efilsS ‘E«%s?é(ﬁglﬁ . 2%@&”%&%& Apli‘éﬁcﬁﬁ%eéﬂd é}%ludﬁfeb Qﬁetﬁﬁn vindesine;

(1980) . ‘I'i posome” is .
dacahaEihé; mzﬂmpmlusimecmmpbt@edolomlwhtpiob@quy@@@ (gpcytqsmed grabmomde ("Ara-

c BSERRREY B . ST BRCAESL D LARCER, e e s s

Oncdbd, PeRtdtomanliy, ABRASCANETO (@embbmramytalmmgengmeqrod aanoparticle
manmal . The conponents of the |i pOfoms are

formylatigntg efl raplitaxehi (Aagesican oripgtmasRutics mitlegpers,; §¢ goktaﬁgn%f:%épllgmms) and
r 124 0dni nbucil; GEMZAR®

TR B Ao gl e ey LAE) Vs

(gemcnw(ﬁmft); 6nhioayanbe; m’eeq:aatopdrme &ﬂthcatﬂxeteegbhm@gm@lpgs such as cisplatin

sust ai ned- reI ase pre dg m
and ggrponlaim; ofvméa sting; m;g;rog % og?g 188 tl?gramlcge(jnfr)lg{o%lﬁt%n% vincristine;
NAVGARERI (Ofofe®fifd)! dobantidhié; Clﬁen’i{ﬁfsfdbC @gattdxetet rdahﬁtﬁnicﬂn‘ maminopterin;
of shaped articles, e.g., filnms, or mcrocapsu

I
CapeEkaémwl eCXIHORA®):a | \be@ﬂw@t%as(é[’%i ¥ i @é@ls‘i’fﬁ%‘\aft‘fdemhﬁ"tor RFS  2000;
dlﬂue e?l&rtl rlggm@ﬁl I‘%tl g{: Sru)%/F @%‘H{tﬁmc acid; and pharmaceutically acceptable
saltspzcdlds(awd ﬂyﬂnaaltmed‘tﬁh)& ofthpaqueact ides (U S. Pat ent No.

[002@&}1:; etj&aszg mgl?lgegjl %/}gg%agfgmtl%ﬂf 'g;g 8%5%1‘[10 agent are: (i) anti-hormonal

agenfd tﬂ%ﬁ' &P ré lm(tle o?ﬁﬁﬁ‘tﬁ{ %m@ﬁ&ﬁé@ﬂ@n@uﬂlé@%h&l as anti-estrogens and selective

yco Ic acid copolyners such as the LUPRON
estrd@EPOfec?Epﬂo(l modulatmbd e(SERM9s piveludingc ofeposuemple, | tawpiden  (including

NOWB%@%CM | % CI %V&F Vltl)%‘[l%r agg%‘\’m rrnTg B%%ﬁi’?gﬁ ax"ﬁg)%}en trioxifene,

keofRA¢, mEG(QWOI(Saﬂ orﬁﬁfm&fel t drfan SFAQ(ESIGHI‘{@U(td&mﬁnd hiitgate); (ii) aromatase
invention may be in the formof a sterile injectable
preparation, such as a sterile injectable aqueous or
ol eagi nous suspension. This suspension nay be
formul ated according to the known art using those
SU|tabIe dlsper3|ng or mettlng agents and suspendlng

e

R o ' o,



| yophi li zed powder. Anobng the acceptabl e vehicles and
sol vents that nmay be enployed are water, Ringer's
W@ 0080w and i sot oni ¢ sodi um chl ori de sol uti oPCT/US2007/072885
addition, sterile fixed oil gggmay conventionally be
enpl oyed as a sol vent or suspending nedium For this

B B G g B e s
gland @ Gh&SasS1E BxAfple, Qﬂ(ﬁ)‘-lﬁnd’é‘zbﬁls Wnc%%tﬁgﬂ‘ﬂn?ﬁe MFG?SE@ (Megherol acetate),
ormul at1 on

aration of ectabl es
AROGSHY! (ex ssiapess Bhrey Srmeagiio odratleoRNHORRIGOEalsb FEMARA®
(letro% ed I@&QﬂlSﬁ?&l}%ﬁS&ﬁg\ﬁ [fﬂ)k@ “J(allflag{ergzg)tlé,ggsgt%%%rliégé)f gﬁ"%%ﬁ gﬂ%@éﬁs such as
' ﬂutanﬂﬂ)@&ilﬂl%ﬁé& bicAPétamide? Ripfolide Bt g&@8reding ud es&llwm tedxacitabine (a 1,3-
render the formulation isotoni¢c with _the of th%.. o
dioxo|aHE BRI e CHIOBME A0S V) FaRIEB nase FRABGF: gva Bl Snase ihibitors: v
antiseRde® Bhé&m@l@&%@s SRS uy qgosWhﬂcﬁ‘%Hﬁ@ﬁ éé}b?é%ﬁﬂﬁ“dfggenes in signaling
agents and th|c eni ng agents. [0
pathwepsipgdictied s abdranhecll probferation, smly aa,l fQD eig?enplfn PKG-alphs, Ralf and H-

) ble for pral for .exa
Res; () igelnetiel S, 3T Cbeist e PG dags  GigYME®) and HER2
expreSSisHaRiit e S(viiB Wi ciied Bisch as%bﬁdomé@pﬂob@cmem@raample ALLOVECTIN®
ranul es, ups or elixirs for topical use (fo
LEUNKGHDNG o o

AogiA®; PROKE @ rlée? sa t@pmgﬁ%@ﬁgsl ollnhlbltor such as
th u S b
B I A L T
(AVA;SHIN@U Ganentechs a:hal (X)f phiarneateutivialy aateptahletsylts, |a31d$ amdaddriyatives of any
g& exanple as a finely divided powder) [00244]
ofthe§bpYerp| e phar maceuti cal | y- accept abl e exci pi ents for a

[002§2Tb| et 18 "[Hél@cie'dofh e | dedRitiod O8f "&?éﬁ‘l@me t-pellltﬁe%%ent" are therapeutic
| uents such as | actose, sodi um car bona crum

antlbqﬂmsq@hlatae atpmtezimeb (froaathp r’oat/@,lzungtba(AMPaﬂIN@ eﬁmentech) cetuximab
.S{At egrating ents suc st,arch, or. [
erafEoD: Db GRPL gk (YEC TRRAR, D Pl Crrruxane,

GeneR@eHBR &I C Ndeay, npcgﬁﬁﬁmwn %DWI&!A@.G@I eacn c @endiltfﬁbh) trastuzumab
tal c; preservative agents such as et or propyl

(HERGHRY, E‘H <§x {AsBeEesAL éOSlﬁlﬁU)ngxht (,B_egg&qrdgﬂqnga) @9@ Hhe, antihody, dgie. conjugate,
gemt&ﬁnﬁb o2 aSdin fl\?%ﬁ,}i ORy be uncoated or coated

to nodity therr dlsrntegratlon and the
[002331]! bs equ@umhanided Oﬁcmobkbﬂal@fntlbbdié‘s with ithegapente patbmial awichdmatherapeutic

strointestin r to i ove.their .
sgents o Eviagon i pe Pl b o Hen (e G lemgruggh apolizumab
asellzﬁf?nayerﬁlizgﬂﬁi) CBQ Bbﬁkﬂm@gerye%c%ﬁ'laﬁr Qi EALuRS D WRlcktalsWNcantuzumab

he art. ~[00245] Conpositions for oral use may be
mertammnc,heceﬂdlznmab, hceemhgemadvt i pegolpsidfesituzymatiai cidtuzymab,  daclizumab,
ecuhzéqua ,en?flalglz?l eeg)trat?zum ,)a(le‘%ll%{nlrrﬁtlalé])a? e(l)vr%zat{?nab S (1n'toqlzlr1nmab gemtuzumab

ozogd16ia hixbzohalk a@idgé]mwﬂf asili0inbb,g dhifhiZmaBpslittesmiab, matuzumab
which the active ingredient is mxed with water or

mepofjzymaly cHngevisuaMut  BrlovIZumahi o npiakEmadn, WRORFIP: oi polovizumab,

numab 2446 @&Hﬁ%ﬂﬁbsu% pfdnﬂ) ﬂ@irzﬁlnhﬁ/ CORLAAMEPE pecfusituzumab,
active ingredient in finely powdered form together

pectupirtidb, opretugumatnr pexslizypeabd i rajviageatt, sranibipumabs resbidizunmpb, reslizumab,

s R Y BEREL 28w TR CALER! BB Gih pennamb. cazumat
tetrax@fhy ViaBydizudyab! otdhd@ﬂ@o @éﬂﬁazﬁrﬁﬂg agaMiZmabd QrilizAAA| atastuzumab,
di spersing or wetting agents such as lecithin or
tucot%lﬁ@b selaoleyking fusHsiEematy Pmgrzemaky MEMAZERAR endy ISHIZREER-y
acids (for exanple pol yoxethylene stearate), or
condensati on products of ethylene oxide with |ong
chain aliphatic alcohols, for exanple
hept adecaet hyl eneoxycet anol, or condensation products
of ethylene oxide with partial esters derived from
fatty acids and a hexitol such as pol yoxyet hyl ene
sorbitol nonool eate, or condensation products of
et hyl ene oxide wth partial esters derlved fromfatty

r o o



as ascorbic acid), coloring agents, flavoring agents,
and/ or sweetening agents (such as sucrose, saccharine
w@rooasp@nd ane) . WO 2008/ 006040 PCT/ US2007/ 0728B6I/USM07/072885
[00247] QG ly suspensions maygge formul ated by
suspendi ng the active ingredient in a vegetable oi
ROU [ [ il, olive oil, sesane oil or coconut
i oil (such as |iquid paraffin).
[0023H]€ Oi I'Dhe URPEMTIs VP Thd BYerfion Qnéifo&t ﬁinﬂnﬁtel;ela' B‘ykaﬁﬁ' B6ke appropriate to
agent such as beeswax, hard paraffin or cet
the candigdroko bSvisatedni ﬁlgtahgerwmsgudhdcagrai hparenterat (locltldmg subcutaneous,
1ntranbus':lé?fabr}%rgl(\j/%rfogf 15?%%%p§.(g}ngﬁ§erqqﬁg g%t eﬁ%l oaéllg t foziﬁga'i ans@et@nal rectal,
nasal PEpSAI (Ridlubingt Biecalaghkll sikingedl), arhgial, | meXpetiddticals Liﬁl‘x“apaﬁnonary and
ascorbic acid. [00248] D sger3|ble powder s and
intrangsad 1f) vaidl l@mpp%ua@dftw ﬂﬂf‘r RIBHFrad Foe BRY A#fY ayjtietsr gxample the condition
f th | Y t NERAY e HARkEHE ill,
of th¢ ERAAT, VWheiSind SFmBatld s Waphis R Xra WTICREY O SARRE oo 0 pi
capsu‘l/ﬂetatbilem,getcag’eﬂt 3 plmnmp&mdcerlu awmbleacaﬂnﬂrm enciprpt. eWhere the compound
. eservatives, Suitahl e dispersing wetti.n agent
is adBpeteterd BIRRIFALY ol 810 PealPBm Bt Bepriigecutialy df priaply parentera!
vehicl¥anl iR eslt @(QQ%’@injeeﬁg]etfbl%n al detBr@iRiRNt s such as
smeetenlno, avorln? and col ori ng agents, may al so be
VULAL 1GNNS naceut i cal conp05|t|ons of

[00255?',3 | Isn\gﬁ g}ﬂdeﬁ_ﬂ 0SS lcg/mB%Lg@ of #ﬁ@fnggntgn fort ? thgfageutlc tre\l\%e“:ﬁ% (including

proph@&cﬁé kré@meht) ofmaiagR iiscl@ing hfthard, ithik lﬁlefrﬂdllyoﬂ'ol'mulswd hn accordance
s for exanple liquid paraffin or a m xture of aqy
with sianded phagmedsBical arlies 4 p@mweﬂfaé cAmpOsHon. { gcording fo thi aspect
f theSll St 5%99%1% d of thi
o SRS e S PUTD HEl  SH28Shoun o
invengoc h Iasesay @ntbedimentse thet bharmamtleai s:ompospaasrt cahpest @r @.ompound of

eri.ved from fatty acids and hex dri.des (for
F"mgls%zlﬁ’bf“é"%%ﬂ%‘u‘i“ﬂha el Saraeb bRl Fone broduct s
[0023%] therRapghrRadeutidll &pfpRtiBioNd b tﬁé BeRidéh QXd AGmUAd, dosed and
as pol yoxyet hyl ene sorbitan nmonool eate. The emnul sions
admlmﬁyreéhg@ feshiamaiia., gmgnte,mqngentrfahg‘so pqhqgulan d@ourse, vehicles and route of
admi I%Fa‘r?uer \alc?otnal\é%nf %%g 8? &g%hcapgrégtx gplial?§ I gosr co|n31d§rap?ry in ﬁ“us context

include ﬂi@yﬁaeﬂitﬁllﬂhyﬁﬁdler Be@ighiré0dd, tl@épﬂﬁhﬂﬁlﬁm@fnn&ﬂﬂbémg&rea&ﬂﬁ the clinical
al sq contain a demnul cent, preservative, flavo

cond1g% pg}hedbcp&dpq;{g)ag@tgntthe chg;@pg Il}e @Eﬂié‘ﬂs?hﬁ’éft? of dellvery of thg agent, the

methcgcpf) dﬁ’iﬁlisggéonn% &ﬁeaﬁﬁg%rf%GmQMstﬂ&léh Nhqt &ﬁeraﬁi&bt\é%own to medical
Ingredient wth a suitable non-irritating excipient

practitihexdrs.i §he (blharaj)eaﬂlcaf]iy ciffeative dneovpe pAthereespoutd ta bmadtnmtstered will be
tQﬁ % é eratgre and wll therefore nﬁ t t he liorat

goverpe }E’XJFHC Sopsiderations. an lﬁ}hﬁdmngwnf Q‘HP'éméB‘EE‘iSfﬁ% c{greven ame iorate, or

treat ItR€ | digdRder. T Qe e&ﬂﬁﬁiﬂuﬁd &0@Ra p@déﬂtefnvéﬁﬂ)np@ Yyl €femulated into
gl ycols. Formnul ations suitable for vagi na

pharmpggyticak dosagq Bmmady prwidsranseasiy gonfrpllgels dlgpage of theApygragd to enable

L8 %ﬂ% or spray fornulations
patlel{égn@gﬁarﬁc%g)ﬁ:ﬁr’t}hégﬁgst ?lﬁeodnlfeglo he active ingredient such
[002374r r i erEheasmpbsitib iMusé Rerbifds preferhisly stefilea piarpagicubk,eformulations to

be ush] A N1Y0 SR ST T 6 br R gicaBFAEN o sadigy sccomplished, fo

examﬁl‘ésﬁﬁﬁ@aﬁ&ﬁthrcmgﬂ sﬁﬁféeﬁlﬁ'bthéﬁ REnaBhR Age c&}i Sk Mﬁ’éril? Ban be stored

an dctive ingrédient wth a conventi onal t opi cal
as a splideqmpmisition, a/labphalmd dormulildtior ot asmi aggewis selgtier.onal

ocedures wel | own, i.n th art. 5 itions
10028 07 G SRtk AHIALE TP B SHRPOBIE OF PGy ion may be
prepabddOfR vatib@ SRSsNBId Bibd oPAUGIRFratibRt  FoP WBhple KB WHpbEnd of this
those of ordinary skill in the art. WO 2008/ 006040
PCT/ US2007/ 072885 70




[00254] Fornul ations suitable for intrapul nonary or
nasal adm nistration have a particle size for exanple
wo pooglesosmnge of 0.1 to 500 microns (includi ngPEEDS$1007/€72885

sizes in a range between O. 56 and 500 microns in

increments mcrons such as 0.5, 1, 30 mcrons, 35

mcrons, etc.), which is adm nistered by rapi ticall
inventionhkaving e demesudesresnel RRE| m%&&%‘ﬁ’éﬁ% rbeb%}"‘ieﬁ r@fha{’tu‘aé‘r?aceu eaty

L AHah TRULR; SQ1AS stdbRikRARBmidfona! PHa@hREutkatSciences (1980)
acceptg{)l}lft% gg?nég’ Ifa %rnﬁrmljl %!tgllpgnssa(?rnscl ude gqgeor%g) or oily . q
16th ot a0l Af Ed.Jyenabe iforen of mgiyentitkasd . foralptimaia wified powder, or an

suitable for aerosol oy dr er i Ni. S ' h
aqueopp s%lp‘@%r é“&)rﬂ’lg. et ar?algfgf;et 80%%12% n )i Jite nm%t%@édtgﬁrgﬁﬁréglr? at .t e
appro@%ﬁ% Eﬁ! Y& §GhWdtdire@tdRgree L A ewith phagelngisalyuakepisble carrers, 1.e.,

unds heretofore used in the treatnent or dThe pH of the
carriepsribghyd mo0Hexidite teiants a4 shedoseaes BRdiCOSETRtOTRRIgY eI he P

har npceuti cal, co [ ie@iod of d, but may
o TR 1y IR ek sl ALl of compoun. o
range SRREAKHUNG ta1 0t 8.hBommilhiod inasdedtae buffieriat pHt eisiarfyitatie embodiment.

drug. For exanple, an  article for . distributiop F

The forveulatipas anayobg AfcAREd ASipe ﬁ@n&fé‘ﬂ%ﬁqtdéﬁi"‘?‘ﬁ%? 344 nfiing Plocedures ) ;’r
b | (! @k Rnd B RB pRREt Aprehfibreor swabilized form of the
exam@ﬁ%ggﬁlg%ﬁﬁgglstﬁigs( are \/\I/g)ltaln k.no.vvlg to those skill ied Ln 0 i
compbingl @rg, compdexi with adeyclodexsrin alegvasive (pr phep dnpva Lomplexation agent) is
. (plastic and gl ass sachet Hiligsti c bags,

dissolygq ina S“&?‘%F Fﬁﬂg n %ﬁ Jreree Iolfc'%né3 %@Iﬁﬁogé %?&@?ﬁer may al so
[0023.93CI uderi J. AR08 BfrRef diRSHEADE:@Efent asqar wilbd¢pend upon the means and

I ndi screet” access to the contents aof the &gcﬁa ) I.n are generally
purpcael dortwioeh thetsempoyndafiils pugsent H’éfﬁléﬂﬂntléaelf‘ﬁé 5 2ONeRis&fC 8

that describes th e 1EQH ahdakt adhgfe (GRAS) to be
Selecﬁegg@secﬁ%) ?ﬂ%egtsi ﬁegféng%ha%?%%??%{gg war ni ngs. The
admifiotersdltabingiismatayn gbietalbefpaileatyede hon-wrictadgenys spivents such as water

mul ti-dose containers, f exanpl e .seal e I Ivent
and. eiher MArEioBis SN RepaIbEe SOBPIEOT RIS b3 Bgy ot dueous solvent
inclué% %gﬁp'e'tﬂaégﬁ l)pro‘f)?!%ﬁié grge(n, PGy 10| povlsy (cleh PEGda, tHEEN300), ete. and
0 € sterrfe liqurd carrier, for exanple water, fort tents
mixtire§ thetebHnAéoepiablie aliluéngs, paririers, exsiniends andesiabaliagesrash BYQHIC to recip
i nj ection, solutians and su ' PLLR3K §Mofghetd) citrate and
a thg dasaer b RSPLg T A oL ARG TR (FRPAERAS o phi
other}f’&%%ﬁ'ii@ létS,i!dy; ﬁﬁ%ﬁiﬂhﬂ?ﬁ%chﬁﬁ@f ﬂf{')lﬁbd: arrid Bnag osdgenine; preservatives (such as
ornmul ati ons are those containing a.dai]y.dose . .
octadeayIdinepalhyilgenay]rneperium hlgtiles hexagys 8‘%8+‘¥8§?’%§Pgaglﬁ°“‘“m chloride,
r.opr | f . pﬁérfz f alcH I;t | ®@Eab¥e such as methyl or propyl
be“?‘ﬁg’%“é‘ﬁi é%%rge[ g%gg%?ﬂtf[hg i nvgnztlicor? f%nul% %gr rovi des oht (1
parabed €dtedhal; yemmimﬂ);sdybiobﬂﬁmolo agpntsmigarm&mmf‘ﬁg ; ler(irlilslecular weight (less
active ingredi ent as above define g tHounin, gelatin, or
thany @b@iti dr yeURHeF) WB?‘S?N%@IC{?& esrultcﬁa% g%nru)ﬁ: ers Bre .
imm g&ﬁuﬂhé hy@8hiilic pOFmbRRuELEsRREE YIpyadiidoiessminoragids bech as glycine,
conposition and may be solid, liquid or ggseg%ls charides and other
elutaminer dsphrogingi bikiding asginBewps ysinfe Mongiacehabigny A2 h

the vet.erinar QR Sl Ring Whdnls dudl a8EDTMEsugars such
Carbf’lh‘@faé%ﬁ 18%1%1&@%1@?%%\/@ er ?JﬁgFg conmposi tling\r%% may be s |
as sa6Hobei iBhrRntel tpaREd @F alotbitol;0sadtfosming rcoyyterrips cluplpras sodium; meta

desired route. [00257] The anpunt of a co d TWEENT™
complekes i(1genfl-Bietaith aom ex@@hb?’ﬁg’& TR gur(%%é ?a%gsr esgéh as |

[ Ricgnt s t Ee8! ernd asARRatfE Mayl dio include one or more

PLU%@%@ ar iofyopgt%lg%%g@ﬁ@i%g@gpon the subject treated, .
stabilRgSaeats) duyfacthnts heetdhs agaes, Idwicetwredigentsn emplifiefsy sspppding agents,

adm ni stration, the dispositi of the nghigask teners,
preseryatifss @F‘é%"i"@ﬁtsof’p?‘ﬂ’é“%ra%?’&?i @frbﬁ PoRYSFE %ggﬁfj’ngoon_e S Swee ?n
periﬁ%%ditggﬁtg,tﬂav@ri%’ég%ﬁ@ lagd @!E@Hlﬂ{owncbfddﬁivéﬁ_mdﬁde af elbgping presentation of

Invention 1s admnistered to a manmal in need thereof.

Admi ni stration in WO 2008/ 006040 PCT/ US2007/072885 71

one enbodi nent occurs in an anount between about 0.001

ng/ kg of body wei ght to about 60 ng/kg of body wei ght

per day. In another embodiment, adm nistration occurs

o o, a



ot her cases still larger doses may be enpl oyed w t hout
causi ng any harnful side effect, provided that such

wo 20080060ddses are first divided into several sPe&l/US2007/072885
doses for administration thrgughout the day. For
further information on routes of adm nistration and
dosage regi nes, see Chapter 25.3 in Volupne 5 of

the deygrfhF-ehesiaparad pE e erasent lmeﬁ?%?rrg}la{rww% foaRosHion thereof) or aid in
the ng?ﬁfarcﬂ@iﬂ Qr L] ﬁa?ﬁ*lh?elutl Per 1ehD)ESPhel®le pharmaceutical
|s speci |cal orpor erein by
lngred@fle I BAL et]soAFérlemz@edﬁn l\;ﬂﬁNUb‘eAﬁﬁﬁllﬂREpl[ep@% 81or [ axampbt Hgr coacervation
inventi.on, .an art

tech%%afoggﬁ)b ruéterf%crlalﬂ ?(c?li/merlzaggrht g)r nﬁ;}ﬁlp)&ﬁ]é/fipéylget&glg?lmlose or gelatin-
micréd@psullde ahd GRIyTBAGthAMethAyRte) OmiRbd Eﬂﬂ@sc Me§REtIAIIQV R icSlloidal drug

provided. In one enbodinment, the kit conprises a
deliveryrtyaeme (fos sapmplsi hgosameﬁa e reicrospheses; migrAgmiaions, nanoparticles
n a de, r b
and §Hﬁ({ %@uﬁ:y)r ! gg}éls I‘S:rsnltl@?ongac kSuI:lp te&iﬁ?}%g 2&(’5% tdgl%CtrllAeSrgé in Remmgtons
Pharleceufieal rieibntesohoth editfoneOgolpfA.NBd. e(r19w)s Autlipoasamg| Bss small vesicle

or plastic. The container may ho a compound of LS, ..
composKLHNAHRUSYPES of JPHEN EIORRISpHE A Wﬁé@%@i gf Pé*é‘f‘%l%r delivery of
a drdgQfsudty £:24 'C?Ig}()(glﬂl@ S hila ONarfiNd ﬁ@rﬁéilp aa‘tﬁea(ﬁhtlo%ta?fﬂeta%eutlc agent) to a

access por for exanple, the Eont al ner may be an
mamimat. r Bheetroymnent of the rhlpb@glecﬂre gominghlytarangry in 2 bilayqsdenmation, similar
to th elacleranbl eeg @Qﬁ@cag r m.c |nJ ection needle). [00259]
RPN TP BIEPYFE 2 | abel or package insert

[00240] or a&%%ﬂeﬂtr@léa%" prépdritfons GFtoARIpb@ids ofNRistiBVdition may be prepared.
ackage insert" is used to refer to instructions

Smtab@s@@mlw of iswrtdingderglepse prepamEensi Bicluda ciemdiesmenble matrices of solid
th t f t bout.
hydr(%}{i]llgﬁlgﬁ%%%eﬁ gé}ﬁs%giﬂ g om@&osa@el:%n&él?n qh% .J{.Qtﬁc& Qin the form of
shapeﬂbmttlbhls nelp.¢ dllingnsr ﬁlikdé@pswlﬁ[ NERgRplED OE Bligtaingi- ieltesdjﬁﬁtrlces include
of s ther&grgutl C . prodycts. In one enbodi nen

polyeSiggso| hygrogls o ExarFRer Py o B rRghagrHigt). & poly(Mnylaicohol),

polylﬁ&fHEQ%UtS GRtent NI, B3R 9R SHPIRALADLT - éhlﬁbﬁlc' RYEhi YAmma-ethyl-L-
can be used to treat a di'sordér nediated, for exanple,

glutamate, ppaFdégradabls. etlT}H@er\aMélacctatep@gk@gblelleme racidrglycodic soid copolymers

indic . osition can be used to. tr.eat, Co
such g i TP G5t bl e P SoMGOF hohiashe arig-gyeolic acid
copolyhtesaﬁr@uﬁuhaea&b@tef) Qhd }sayam@; Bih‘}ﬂﬂ()xﬁfutﬁﬁ:l defl.oral forns
conmpound of this invention, such as tablets or
[0024:Hpsul ethe Semaceulital qompbsgtiers| qf ¢qmmoumttssofathmumb@moofmay be in the
form (l;]fl a sctlersle Y ec gCPreg%r%tzo Casggl} as fa £ eé?e 1nje%q%bqa\é?§ggous or oleaginous

sages orl use.

suspeﬁﬁloﬁxaﬂiﬁﬂ ﬁlsﬁkfnsﬁ)id Ghayabekfokmillated acbdrilimp @6 thpaledown 43t uﬁﬁg?fhose suitable
packs are well known in_the acka g. i ndustry and

dispeiing 9 Wetine gca ang P“ﬁﬁﬁfék%%‘?g h?rlﬁé’é gestcmpntsHed above. The sterile
A8RAGRd FalsBe! -

mJecpr OV%%%J (%HS ma Xaa %ﬂ%é a:’ E’g{lﬁ in FB%][% g?ss’ﬁ)s‘f)eréstlct)ne ms a non-toxic

parermralrbst heeptabia rddumgsoramolvent, lsuch aab esnldaon umi;,érliu;anedlol or prepared as a

d natln t he days i Ireat t edule in
ivoplfiHORHET A B8 Eeshiapls “Ehisle pf Silier™ 0 Hook Soelov sre water,
Ring&eT édﬂﬁ;‘%ﬂogﬂdﬂs%ﬁﬁﬁ: sdBurh Ode&ride Ad@ndi MY Aditi8ROLEEI fixed oils may

enpodi ment, a kit may conprise (a) a first container
conveiitionally becampiexadces @fSO{VﬁmsOrl sHeReRding med it ak oTahiis PHEnosg #ny bland fixed

d
oil e eBipl 8 HRME AHAE Fhorll bP SRTEARAC 1n addiion, faty acids such as
oleictabid nsaydikedisp bausmde tel preardtion Wil ingdctables. conpri ses a

d d ful f t t di d
[002%?38?2“ e]%p?’g@ aﬁgqs Eﬁl??&iﬁe ororp‘grgétg%éltqn%@ﬁ?ra{ngg rmglﬁlde aqueous and non-

aque@RAid1ONAebtYon EdIEdds twikBY n]ia?rr L&Hedin Caﬂﬂn)&icﬁﬁtsabﬁ@érg dbacterlostats and
contal ner” conprising a pharnmaceutically-acceptabl
buffer, such as bacteriostatic water for |nject|on
(BMFI), phosphat e- buffered saline, R nger's solution
and dextrose solution. It may further include other
naterlals deS|rabIe fron1a connerC|aI and user

. o, T rr .




and syringes. [00262] The kit may further conprise
directions for the adm nistration of the conpound of

wa biog/oddowent i on and, if present, the second- PCT/US2007/072885
pharmaceutical fornulation. kor exanple, if the kit
conprises a first conposition conpri si ng a compound of
this invention and. a sec phar maceuti ¢

solutes giigh rgpdes he formulption iset 9“1F U‘f“thHE‘F bloptrpt g e-slt%ndﬁé ESCiRIFIY; and aqueous
8, SL LS 0FRE i GSRAIL L B APRRBEa o o
[00243(]mposﬂfheammpbmtlms ¢fathé @nvention maealsd be ireo form| :@1@21&3]f0r| arxal use (for

t nbodi ts.wh t he Kit
examg]git&)sglga:g lets, g%:pgqshl%g{' pﬁ@é}%tqagr elég&qlép%g%k)arfgg/nprs{)esnsmns emulsions,

dlspeﬁsnﬂé PRGHEs Coragﬁﬂﬁles tREPST &r B rs§ OFP rtbﬁ@alaus"éoﬁt)xaleﬁdi‘ﬁple as creams,
for containi ng t he separat e conposi tions such as
ointmghtg) gt’é%l ob equdoes @trody wilwtjoge dr S®p¢nsm@k éar admanigtiadion bvh%halatlon (for
S ns._na $9.,08) GQNL AL
exam l% as a ‘ﬁnelﬁ dio C)err] % |an%?uld progal ?, o+ 198 %(%‘Iel sgra%l‘\{#e Ei{ gr}sﬁfﬂatlon (for

examplaas Klfhelgqmdddmdat)r ections for the adm nistration of
t he separate components. The kit formis particularly

[00244)v ant ayyeiabls phchqlwéal%mﬂmﬂée ém@lﬁ@ﬁy@ tahlet formulation‘include, for
e e

exam?lrgz glglrt %glrj_éﬁtsasgxghd Al l%trztg%et, g?dl‘Fl-sn qgg;nza[tcg r%cwggﬁlﬁg@gté;%{@alcmm carbonate,

granwﬁtihgemé mlhsnttegagg agehirsuell ss carn swngnor 4lgdni@tdidnbioding lagents such as

i vi dual nents of. the conbi nation is. desi
sacl fibrih Giaee i Rl Ty BIEPSND SepO2 AP g pyr e Heents such
as etHyWnt Pi6pyl @%%y@énz&aﬁé Sindl BYEDLUAs, REQVAsESSoriFic Iéélﬂ fr@%let formulations
reatlng di sorder or disease nediated b
may k4 neeoeted whepaseheither o kiotify dreprdisissgaiomatd thstsubsequent absorption of
[ |cal C 0SLti r|3|
the AL TREEHENT ot O Rk bR Bl P e P AR, ity andior
appedriteee giffeitha@rdseDhsing ok etaionslnsatingy agHﬁte anc{ froedibtes Ivnll known in the art.

certain_enbodi nents, the kit further conprises (c)
00248 cond GRvaRasiioas far @zl use R 88 in the Aormypichasd Beltipecagig g Which the
Ici
i UFRGE N LAl SRR Q06O 36° AP AR, i
phosimteAktkakiimas @s sdfh gd&mt aipsulestinoshictetie acGenipgiedientgis anixed with water

d pharmaceut i onposition, the kit further
Ofaneﬁ aV§é§mPﬁ§ﬁ% ‘f Q%ng He°%si nul t aneous,
[0024619Uent A@leo® sRBRRIAL GeRRINLSIhiALthO ActHe ﬁ@fe&eﬁi {rSfinely powdered
and second pharmaceutical ‘conpositions to a patient

form j tngatles dwith exne ofr., mlon: e@pcrmilng egdntsdi streintas  sodiging cgrperymethylcellulose,
d 0 2008/ 1 PCT/ US2007/ 072885
meth%ﬁgahru?r%sceu fhi%?/pr nrpos {éé] thsearsg c:onta me% ﬂ‘-‘@‘z‘% rfocleldone’ gum
traga€uAtt &idN@INS acakia; isp@ting GPAEItAR Akénts Sidh ds idci‘tliih or @Bllensation products
second pharnaceutlcal conpositions are _contained in

of an gikylengroxidgnyah rfatty aflé%)i@s]mwhon@ww&eee; FF8Rds Opcondensation

r a P ri of I S eufiddhoROENES 1

rodf3 UL dnfEg PELEET o HofP S AAECURBopoenis cuampc

heptadscac’ég]l@ncroadcett@otom pmdemﬁop rbdiicts kf rthybme oxide wdihnpartial esters
addi.tion I e/threon|ne ki hases

deerE‘L g?oné p%lgyf acids, )?n WS as t[ﬁ)é)g)xg?t eng, éf)%'lr}O énonooleate or

cond@RAIHOEOHRE 68kth E@wsﬁﬂ@lsvnﬁqogamm Qsieft ddi@edl @Bl RAYRIOIds and hexitol
of new biological tests and in the search for new

anhygyles.niQE SK&YPle atolvsgeiang  sortigp aqnovisateq dhe \ApugoU fsugpR@sions may also
0 Yor S -
conta?tpsm:e(?frn}gérﬁ I?)%eséﬁlgﬁvets 3%{125 tal% gﬁ%f@ e@"l %m?%%?%‘%g{;atélﬁ;t] oxidants (such
as ass&blcnz&/id)h caoring egduisn dlaesringam@hny adiial svepeeaingi agenty (such as sucrose,
nases in itro, invivo, or in acell line. In
SmmWﬂT?8”§5§QV§‘include assays that determ ne inhibition
of the kinase activity. Alternate in vitro assays
quantitate the ability of the inhibitor to bind to
ki nases and nmay be neasured either by radiol abel ling
the inhibitor prior to binding, isolating the
i nhi bi tor/kinase conplex and determ ning the anount
of radi ol abel bound, or by running a conpetition



where new inhibitors are incubated with known
radi ol i gands. These and other useful in vitro and
w@eioB/oaqkd ur e assays are well known to those oPCHKB1007/072885
in the art. [00268] Although.4he invention has been
described and illustrated w a certain degree of
articularity, it is understood that the present, L.
[0024f]sc| osOie shpsnsiensnmande ornylaisg tanyuspending ths) ective Jjpgredient in a
Vegetgllti@toil WER'Q lﬁ?afcﬁﬂ%ﬂg Give &, tst%m%%fP%#%%&rﬂR oﬂ?glhin a mineral oil (such as
arrangenment of parts can’be resorted to by’ those
liquidparhffia)l The dilesiapénsivht haytalsdepaiin athidkening tapet syihrastbeeswax, hard

TN T e
be ad¥edl iy itpfd(/id%f a pAgabIeRAYRESrHRACT THRE c&rﬁ?éslﬁﬁm@ MRS E8Y preserved by the

_invention may be determined by the follow ng kinase
additpy oA gn anthpxdanteechuas escottieaphosphor yl ati on of a
uman

uorescent l.y- | abel ed peptide.by full-length.h .
100248 i AR e aoRI BByl bl PRy Jp ggus suspension
by théSadAgiod ofCWRRE LEdcAdllyycavAh tRDh&ivieMARreliicht tdg@@er’ Vjith Th @ispersing or

.assay materials are obtained froman | MAP_AKT Assay . )
wettifg pgenkj uspepeing Lagent apeEB 0T MPISRTRASTBEGSar Suieblecdigpersing or wetting

\Y . | | "

o SR fBd EIRL, BbP LS A oy csiion
excipBuntd saeh axeweaieniag, florihg dird @ldial,aggit, may,alsb®e phdsedvyCl 2

5). 1% BSA, 0.05% NaN3. DTT is routinely added to .a U
[00243]nal  cBrMEmacentisgl ermpositions plhevertianymayaliorbe;ig thedgrm of oil-in-
WatelA_Etﬁf?l_sfoH&I qﬁ@%il?%hﬁ%ﬁa;ﬁb@? \'J'%et@b'lfefcﬁ,K s{léf(ls ool MRBrachis oil, or a

Bi ndi ng Reagent.” The Binding Solution is prepared as
minegal 0il4@Gh d$ foutekamplofiquiNieraBimdi ngiesgdaty phthesel SulitMip emulsifying

Bi_ndi E fBuffer. WO 2008/ 006040 PCT/ US2007/ 072885 74 o
agents g7 ? Ph&X4TR] g BRI O R 2 g R 8 B s £ TR RACIA or gum trag ’

naturbly-6&citringephobishatiddiSsusie ay 8dYa ek | 12 cithtARRRES Ir Aakdial Asters derived from
stock solution of 20 Mis made up in | x | MAP Reacti on

fatty pril§ and hexgolzmhydride (for exasplesoehitan meangaisats) akqoadensgipp products of
382 ol : - -
e L3R G5 U IRAPHLEOS ADSEN]O MY i T

emulpiperasy aigp ¢cneic omgeening; Adveringand preservalive agenssay pl at e
[ s a Packard ProxyPlateTM 384 F. [00273] The AKT-1
10023 i sSYFRRfed: elfkisunpY Pe feiHilate R PECHREEMEIES ARG g5 glycerol
prop)[%a%t glil, RitoY, Bspeatleld? shid, aAEmPRIKIBRER 2deh IOt Yreservative,
o performthe assay, stock solutions of conpounds at
flavoniag and/¢rreoDiBOagene  prepared. The stock sol utions and

e control .compound .are seriall illuted 1.2 nine . .
[0025!’]me s i $ﬂp .OSITSK.%%D(ITglU.EnSOIPa% E}ﬁﬁ{ﬁyﬁﬁg -Py;I_IBIXHLg tg? .aﬁwgdygrgglent with a
suita®lk M nSRHtatitig edigibht @At RSsobMedt driadethdpefindes bitdliquid at the rectal

range. Next, 2.1-L aliquots of the conpounds in DVSO, .
tempepamirg prghwilletherstpre meli icthstraeturzgs relpasathe drugnbuitabiegreimpients include,

o Gl AIF {9, IO AEIS" P LA o

admihisanihemne et presentdd oasy Pesadret Madtpbng; @bahe.ge[sO@PAstey fddmas or spray

form@?tslg%§bfslt&iqﬂg]ilngtgﬁi?iag ‘5?8% tg\%qlné]rl iglptosfuchz'cgrfile_rs %ls Ialr OE)\%n in the art to
bear&}#ﬂg@scently-l abel ed peptide substrate and 4 nM

KT-1. The plate is centrifuged for 1 mnute at 1000 )
[00232]and i hepitwh fathuiations Gual as wteemat ointmizntsngels anrdosueeugroe oily solutions

The .reaction is, then. . nched .by the additiqgn of. 15 L .
or suffeRsbie ey Xt bt epba S P st g P ikt RDled cbnventional,
topichl®y aceéptatidel dichic R L&t BlildiE DS ertfonallfRbRtret REPRAGILINGhe art.

gri or to reading on a Victor 1420 Mil til abel HTS
[00253] Compositions for transdermal administration may be in the form of those

transdermal skin patches that are well known to those of ordinary skill in the art.



Counter configured to nmeasure fluorescence

pol ari zation. [00276] The conpounds of Exanples 1-324
wWoR8/00@3t ed i n t he above assay and found to PEI/ESHNT/072885

| G50 of less than <10 M PRERARATI VE EXAMPLES [00277]

In order to illustrate the invention, the follow ng

exanpl es are included, However, it is to_ be. . .
[0025¢hder sFermlations syifblsefosdafubBogey Abhasel adminisygtion have a particle
ize fdr QYAHPIE Hth8ReheB 00! TBAGbns ﬁ}&@%ﬁﬁt 0Bt 99aik between 0.1
i 5ra§ﬁ%%g tﬂg@ioﬁ\gggélggn. Pzé?ss(glﬁs sKi éﬁe |Sln tlhe %ﬂr%{e ehween
and 59 micromcingincrements atictone sudbead ¢4) 1, Femidromn$S ceisonk,batel), which is

. e readi |y adapte O prepare a nu r..of .ot her
admingate i BER Gpn R I Sih the kA B ege APy s (b 2R fye mouth so as
to reaét BRAVRr AR, ULl T Ptiohd ik hideVeRBEdR br Bil§ sIREBRIS the active

to be within the scope of this invention. For

ingredgsph miosmulafiensssuiteblesfos agfoseloer- dyeppvder jadminigirasionfaay be prepared
cor di t L hyention C f .
acoordlE B S|l WEimpb LR il B TRUGIEq GRS esieuip ggents such as
compdud{ Ieetafoke used th the troytmepiur@psphilagis disprdetses tdesegibed below.
interfering groups, by utilizing other suitable

[00255k agent B REmsHACSUHCA! [faMAPLitiony(oR &rmufasiany fob aepltsaten Mpwhe packaged
; / j | et Gt d e Sisfing B8R For cxampl
R e L
articleh ér edistributidon oam inaludehe @ntainer |Having deposigpdi theckimghe pharmaceutical

U ESNE I TR ST Tt P
and irlcRAe T@dtertdls bR@ ﬁmsﬁ?laﬁiﬁsﬁﬁd bragk) bk, aaipoBRS, plastic bags, metal

. otherwi se indicated all tenperatures are set forth in
cylindgisgprsethe dilies Tee covisigrrmay wee dnqhusech tasensr-pragiassemblage to prevent
e [ S j S S £t ch ] .
mdlsc%g{n%g%s)% ’té‘ haencggtg t!é ?)% ﬁ"f: (a%&galggwé%r Itgglé?hegﬁggﬂvr\}g?iéasudgg%{slted thereon a
label thattdesuibed the chgentp uf thé cethinen Th Mdbebmayptlee inslugle appropriate warnings.

i ndj cated. Tetrahydrofuran, (THF chl or onet ha

The forpefions BeYe be AR a&?dose%-d%%rémghv%sg@&awraﬂﬁ%f example sealed
ampodlesHdGRals, hinPW R RERKrePR 4 FESeRIRLY @l?@ﬂnl@z%d)’ e5RitRequiring only the
[00279] The reactions set forth below were done
additigre plthel sterileitideid carmirys farjexempleesaten; doroinjectipn irogediaigly prior to use.
argon or. wi.th a , drying tube (unless otherw s at
exienfh AR dritioh Bt 8% WREre it RO Riraf FPho gt Fafllds eranutes
and tdb1ds QA thy Kind padiotklyhddstihdr Peddérded Ofit tddsage formulations are those
introductjon of substrates and reagents  via syringe. .
contaipgng asdpaly dlojiaer Wiedpilyrsubdosends b?rem%@qucg%ﬁ» Of @0 2BRyPPrigte fraction
thereotWYRIRREGd iR 0Bl F €COrded on a Varian instrunent
operat i ng a% 480'|\/Hz. "H NMR spectra were obtained as
[00256]DC1 3, Thib3BntidR Curther GeoviddSQetvinartyi amgpofitiopo comprridimg at least one

i b S AL L0 00 PR s iy camies
are mABEls GRAPYEChe DurfosPBMdnBistehfg iRl Gifiof AN EAY be solid, liquid or

When peak nmultiplicities are reported, the follow ng )
gaseoustyhatenjdla whish srapthenvdssdiners of aqcapiplele )in the vettoindilyeurt) andtare compatible
with tlé%a%:{tji%lf gr{g}eéi]jelng oﬁl%ll’sl!é :Vét?gineagr% bc(ngéo&g 21% Pn(aa}? %? g?%fnés;?ég'szd parenterally, orally
or by 4o9wtler dgsikdAGkant s, when given, are reported in Hertz

{7Hz). Exanple 1 YNH O ), C ) . . .
[00257] The amount of a compound ‘of this invention that is combined with one or more

—

excipients to produce a single dosage form will necessarily vary depending upon the subject
treated, the severity of the disorder or condition, the rate of administration, the disposition of the
compound and the discretion of the prescribing physician. In one embodiment, a suitable amount

of a compound of this invention is administered to a mammal in need thereof. Administration in



LN N HO Preparation of 2-(4-chlorophenyl)-1-(4-((5R
7R) - 7- hydr oxy- 5- net hyl - 6, 7- di hydr o- 5H
we yoBomemt al dl pyri'm di n-4-yl) pi perazi n-1-yl) - 3pCT/E80TA72885
yl am no) propan-1| -one di hydroghl ori de [00281] Step 1:
To a 1 L round-bottomflask were added

one dhadbpbic 055659 ) S ETHAYPTS At dr00f TOBREE) bodn et to about 60
mg/k@?@f‘%dd?nw&‘%mt PEr&da)aSin nggllleggenmf)ﬁnnén@ CaddRhierafifieSccurs in an amount

ritrogén. The brom ne (25. 0.5 mml) was added
betwelnopvmgdk goafdrody 3@ight touabest 40Mme/kgiof tbadye weight peridapr brsome instances,

ful dded . t (21% 412 1. | g
o oGP Pt it Ar Rt e i i S Rodte, while i

other! QA6¢¥ dtiElMRGERddsEEmMAY BE Rinplyed REthbitesAudingd afyf hififiiGide effedt, provided
300 nL of ether were added. The aqueous phase was,
that siieh daraeredeses arp fistt Hié\flde(dzin;@ @@gahﬂyq 1 dopes foradpiiniggption throughout the
day. 930 i o A ’ ' : Chapter 25.3 i
- concent Fg{fg@% t%én?@g%dﬁea%lgﬁa gé‘ n? ggéagg\ﬁ%sd see hapter n
Volusw| Sudfi mpetherend Madibobizi Qherydy @@drivor Haecl;3habrmgh oéRditorial Board),

Pereop 0090 0PI ept GRS i PRI ( 300

ARTICDEYOE Muldedatauwpye a cl ear solution. The m xture
was reflTuxed for 2.5 hours and then stirred at.room

[00258nper alnuprotioer egmibaglirhent Tofethei ventionnwas artidat fdmanafhctare, or "kit",
L. _.of fer 300 nL of ether, The uepu hase wa

contaér)l(l{lg g]@%c%aﬁs wxs?fﬁpféolr ﬁl'éertre(agn@t §gg’en4_‘§°_rdefﬁ g%cggﬁizellbﬁ)g% 1S prov1§ed. In one

embadigéfl) theiessmmaes washQtheWcbfpMaiLh cofhpb@fll 8Nthis invention. Suitable
concentrated. The residue was purified by vacuum )

contaifesy jnclude. f9p exampladttps, vials, srngey) bligeigpask, ¢toR)Thetaqytainer may be

o 5 SR RO, AP S B Yo

this iBved8ox dr a fatmulatién Hiereod whidh, is 2fQ8ivE fr tRati) the 205Dteh drid may have a

steril% g%fbegs}(_gﬂrt éqq?egaxfzg]]@g%gbfzérgég%ﬁ%a(y%%@w};ygu% sg{&ior? wlg’ or a vial having a
stoppér petcamle by & airie injdctidg Ry Ccl opent anecar boxyl at e

pp%zg@ , O.gyl'zgyﬁrar)gl 1i nnyectlhyl aggt ate (100 nl) was ] )
[0023%ol ed Tl kis®@yvittherchopprise ilahspoo parkege inSerbh pedssociated with the
contagr)l(; .gm)eg?e#gxr'fptga%_gﬁ oiISS];eIS'tpzlgnjjlge " %ogue? ql()tﬁdirl%,:ét)ll:(]l{rcult‘geh \(/:\ltllaslgoemarily included in
comrhérviahpadkadet bf tictapagie pratfucts MM dogfafLin firbLordboud the idications, usage,

col or, di sappeared. The ethyl acetate was . renoved .

dosagfn @dminjsiiatiofn caRRIpdieations peffer Wamings sepepung e uss®f sych therapeutic

dRds. AGRt bife BhbLdi | ' R 9 uff iti
Pro Zi Snc powder \Rg(}l@ggtd 3@%1?[%12% s%ﬁ%g%%e\gﬁlgav\gss m-sEEL?l %rs éﬂaf E)r COMPOSIHON
comBBingianeimpourhaf thisémvenfion taprtedised tvetrdat b tdisatder madiated, for example, by

ATt 06 el Ol s Pl P nTB P (5 g an be usd 1

treat other @is@adts.C phase was conbi ned, washed with water,
dried and concentrated to afford (2R)-ethyl )
[00260]net hyln-csrigin sopediosatst tha b aatsoxijdbia Br (h@oieé,verg gf4olid oppl forms of a

comp?% oﬁz%%%gxtig&g% %_!afsl)%lbqﬁ:[gftz g‘afglg%)s_ ?d)i% a%}ﬁ%?%ﬁ?bly‘incj&des a number of
unit o8agesH) Such. Bi& (af indldde alca?d hlating 3 dofa@de? 8dé¢nt&d @pths: order of their
. 0, a soJution of a mxture of. (2R)-ethyl] 2-nethyl-5- .
intendohiss | ‘ypermme ehiuss B ibise '(biﬁt(egpgﬂﬁv. S{ffBRgks g well known in the
ki LWRA Ind aft Wik, Asd R )pal ?ﬁh% &l It dYBSe forms. If
pag a%%oééd K (ré. ??g’g, 1 7389 mml%aui&r%ﬁ{v%h/a er ?%%QITL). The ge forms
desired, xat memonyasidraaf | hexprdvitied, fo0 ekayople .in thief foem clowimbegs, letkess, or other

mark\f'a"g'@ o %ﬁgﬁg%@g{&g‘&%‘gﬁ&‘%@?ﬁﬁ@% g@?g o B2 JREd? %8S in which the
dosagX chiald RihimisteledDCM (3 x 150 nlL). The sol vent was

renoved and the residue was purified by silica gel

chromat ography, eluting with Hexane/ethyl acetate

(2:1) to give (R -2-




nmer capt o- 5- net hyl - 6, 7- di hydr o- 5H cycl opent a[ d] pyri m di
n-4-ol (12 g, 56%. Ms (APCI+) [MrH  +183. [00284]
W@EL@p/0dc040T0 a suspensi on of PCT/US2007/072885
(R) - 2- mer capt 0- 5- et hyl - 6, 7-di hydr o- 5H
cycl openta[d] pyri mdin-4-ol (12 g, 65.8 mmol) in
distilled water (100 nL) was added Raney . Ni ckel (1
[00264) ~ and Aqrereig to @n?ﬂzﬁr e'n’cwénm%mklé MRYSOPRFipgld d f?rétrcogtamer with a
compéc;tﬁo’iﬁgéth :ﬂpgpggénltﬁ)ﬁ r& tan‘%@dthteg?n fdd (82L8seBBR1 container with a second
phann(aR)unSalnﬁ)rm;vllauﬁ; Zemialhydj ttioer&iht- Weﬂenpmt mpok}qopharmachuncad formulation
0
comprgse Aa rﬁeﬁ?r%ir gglgp und use(hﬁ %r tre[mng a dlSOI‘ er [rgg 8?& bsyt AT Kinase.

Altem@f%)'elﬁ BiEtaB&ﬁho&ll% Ahen ¥dr frap HufN&! &Bﬁ ts8[ &l]thiYd i Jeh@indr 4ofprising a
mmol ) in POCL3 (20 nlL) was refl uxed

phamua@qutlsalbrm%@ole byidess sich@sbacteriestatis ivaterdfonmjcutios (BWEHY @hosphate-

2 um
buffer %élé% %) 4&: 0(115%nd n’%xgr%s[% seo%?ﬁ'ilox u?gg V%Bﬁ"hﬁxg ?}ﬁcglgg gﬁg‘ materials
desirable froddih WominectidNamCORer (208paitt) inclldmgadiee dufferphtibentydfiiters, needles,
extracted with DCM (3 x 100 nmL), and the conbi ned
and sygingesni ¢ phases were dried and concentrated. The
si du TR
[00262Fut i ng‘hé\\ﬁ@tﬁ r?Pagr %ﬁh&acgﬁrbg?ée hl{r%ﬁg?sslgr L SQAART Yhe compound of
this i{(v@htich edl, of pmﬁent,ethhydeecﬁxd?pldtrrhg&[éum% H’ermulatlon For example if the kit

comprgr%cI %‘)Q glog‘]pgglal?én c(:jolfg%erm > 18 %rﬁPo%(é/g of ISZC)UVCEﬁI] onll_adﬂi a second
pharnﬁc&%cil”forﬂahﬁatlo@ bk (M mltl]') ﬁlﬁﬂeﬁéoﬁlﬁ?\ls@ irectibné ok Mhe simultaneous,
. [00286] Step 6: To sol uti on of
sequeletg)l Of] -SEPArYe @dgurn@tfqﬁyp -, tl;e dirfiyad osespgd pharmaceutical compositions to a
dlpyrimdine (2.5 g, 14.8 mmol) in CHC13
patlen%%lergﬁ’i&%egg added MCPBA (8.30 g, 37.0 mmol) in three

[0026Bpr t i OMs .cerfdif oMttt aniddit@sntsS ivhereRd that kit @Ompti&RE cahpdsition of this
for days. The m xture was __cooled to, OCandtothls

mvenk}sa’sar&da éaw&fiébwgf‘éltlwgyoﬁle(lfum&y SOMPHIE @rcopBénerifgr containing the

separfftéJ kbrﬁiﬁ\&%otﬁx su&lﬁgscggdl&lﬁecgi)ot'tl@ ?Bat 8fv1deEQO"1l})ackeThﬁowever the separate
reaction mxture was stirred

compesifiree Uy apsodseonamee xiithacd soglwi undivigh@8ntaidex RGOrtah embodiments,

. t d
the ki bl SPERSRS o AP E of Yo REBRIPITERR pyhe kit form is
particSlatly @dvadfiloesil VBRI RYE fh‘ie c&hwn'eﬂlg a¥d pilefer@Mdiministered in different

acet at e- MeOH ( 20 ive
dosagg fgrms-(g181 SHd- @dr@[em,qral a;re @fiminisiered jat different dosage intervals, or when

titrati éﬁéﬁg,ﬁﬂﬁr%g%ﬂogér@é ('glghf? %S((%n%?_étl,]onié %%lr?(?n%i ﬁfe!_krg“.v%)physman.

[00264M ZH)A,ccé&dﬂagly( mfurftdy aspbctdT thiglinvkhlion provide alkit Jor3redti@ a disorder
Hz, 3H), [00287] Step 7:. A solutign of

or dls(epee nedpriedy g eﬁtelkmape 6wl?erglph§pdq it qomprises a) a first pharmaceutical

comp&HEInOR& \%] QderﬂBOQhJ‘ %'focfﬂs A vdrtioft 20rJa p%a%cmlably la@ceptable salt
acetic anh ride was heated to” 110C for

thereoficmd &) mﬁmuélon@fmlusmg, excess sol vent was renoved under

cuu residye was Sili el . |
100268F 7 ot 5y B ey 4 £ e Rineiutig (8B fespnd phamaceutial
compdsitioh) vﬂﬁr@ﬂl e (S&B)ld“pharmaceutlcal composition comprises a second compound
chl or o- 5- net hyl - 6, 7-di hydr o- SFLcycIopenta[d]p rimdin-
suitable. {qr GRaginatae d(sgrdgrg; oy, diseasg) medigtei\y AkCxnase cqufaiy egbodiment

compxisuigi s@%on ::gh’angac%gtlcgi gmf)@nojn"')t ﬁlﬁqqrg%( %gmgmeséﬁg_t'%uctlons for the

mmul’rﬁh@ous 1se115e1(traii &FBeparhtMZdrﬁdustrdﬂc—m Gf 8sa1(2 st dnd38ecpnd pharmaceutical
1H). APCl +) [ MtH] +227. 8 Step 8: .To a
compesiiye G oqatlﬁrﬁRyn A5Sh 9L 5. e CRATE 6" 31% gailfirst and second
cycl openta[d] pyrimdin-7-yl acetate (0.5 g, 2.2 muol)
in NMP (10 nL) was added 1-Boc- piperazine (0.9 g, 4.8
mol ). The reaction m xture was heated to 110C for 12
hours. After cooling, the reaction m xture was
diluted with ethyl acetate (200 nlL) and washed with
vvater (6 X 100 m.). The organi c phase was dried and

o o o,



chromat ogr aphy, eluting with ethyl acetate to give
tert-butyl 4-((5R)-7-acetoxy-5-nethyl-6,7-,
waledvgdoc®4®bH- cycl opent a[ d] pyri m di n-4-yl) pi per ae¢TES100T672885
rboxylate (0.6 g, 72%9. 'H (CDC13, 400 MHz) 8
8.60 (d, 1H), 6.05-5.90 (m , 3.80-3.30 (n] 9FD
2.84 (m 1H), 2.20 (m_ 1H), 1.49 (s, 9H, 29-
pharr{lﬁeutyqj com@s@pp@m)co?tmppq 1n+.§§pqrate-pﬁ@tam§§u |I]@ p%r emﬂg&dmaglts said first

o S BSOSl B Rl

[00266]xane/ Eﬁlﬁdgm&ﬂﬁﬁfoﬁ&ﬁ;&ﬁ@ onailla US2€ ﬁr]rh@r?]&&ﬂ‘ Yyalué 8s therapeutic agents

for u§6q21@4r{10@p1§1%\5$/§§n al% ioél’%(gﬁlﬁ?l)wr ?zrtleé/ggftl §§(§p§£1red to contronf Ai('[gprotem kinases,

tyrosife ifhabesd adﬁltmngygflﬁe/ﬁl'fg&l}ﬁ%lk?&g&t Qr{cg&rmﬁﬁl s‘i‘kgﬁa‘tﬁklﬂiskp' ﬂﬁls they are
razi ne-1-carboxyl ate (0. second peak

usefuf Rél'phar@a@ﬁogwah)stag@rés foh gset mrthe kigptey}pment of new biological tests and in the

Searc fé E‘?é‘f Calﬁqgé - met hyl - 6, 7- di hydr o- 5H
Sy %f ﬁPF - 4- y1 ) pi per azi ne- 1 - car boxyl at e
[00261] 172 the Z% %ty ome(e%ﬁfﬁbﬁﬂds[d\ﬁtﬂs ifv@htion ma)BE&3say&t &R AKT protein

To a solution of tert-butyl
kmasgs (tyoRng F@ma}zesa@éqh@g@a] Serigg/thydonipe kinispsy dpgd/on idual specificity kinases in

vitro, %th@p&“ih%[ ‘éggr‘éé ﬂErQ aéga%@%gew het%%gg %ﬁﬁ of the kinase

actlv(t{d MAltémaﬂe)m viffoeassﬁyxtluareltawme%ility eﬂthatm}nlmmmto bind to kinases and may

era 6 hour and t hen nched
be meggufzd cit by it M FHBHPTaRd DREMEe 5P MBS fismbitorikinase

compM¥ drdl RErR¥nis the GRoHR! of rﬁ‘&l%%@ﬂfdagpyy ruhik lat@mpkdithbn experiment
ethyl acetate to give tert-butyl

wherang‘(vglﬂul?lR)rs aTt'r-ehymb@bcsi vﬁthrimoh;ylra@ol?gands These and other useful in vitro and

dro- SFFC dl p 4-yl) pi perazi ne-1-ca
cell C“L%‘éﬁsé‘?’ Sare 3% %ﬁ)g’ J%ff Selfif e (CDC13, 400 MHz) S
[00268]52 ( SAltﬂdﬂ%h the theI(tfbh had Blen &s&ﬂ)eﬁ Ehd 11|l'l|)strat3d 8\2th3a éBrain degree of
1.49 (s, 9H), 1.19

: , 6.8
pamq(lﬁarltgH) 1s meer(smp@thgt avpeent digslosyrg hagipgen g@qﬂg op@y by way of example,
and theﬁ %glg}i)%lé)cha}lgﬁs 18rthe col 1nat1toH )?Pd %rra}lggmﬁnt é)rf garés'_ian be resorted to by those

skilledlyml thp edrt a{iiﬂ])myalepmtdg nfrékn \the ppipienad Ismpel oft the ioxapltiat,eas hereinafter
l’nﬁ@s treated with HO (4Min dioxane, 2 nL) in DCM (5
clamefy for 6 hours to give

(5R 7R) - 5-net hyl - 4- mbnﬁ(ﬁéﬂﬁxxhvh’m§ di hydr o- SH
cycl openta[ d] pyri m din-7-ol dihydrochloride. M5

(APCl +) [ M+H] +235. [ OAKTth K&raspAdshy I\/Ethyl

00289, AR SOGERY 5 VBt S0 Fgmion may oo
deterfniadtbyQRe ﬂfllol\mfgr Nhse (26929, Which feBshirés@é phosphdrlatibn Gf a fluorescently-
THE The reaction was allowed to stir at room

labelecspgptide by full-lsneth hpgar recombiopmsiastiyohK byl hydresaent pelagzation using a
ved under reduced pressure to give

com e R eyl )5 P k

[00270]sopr oPyd assay Maperiapadre abeincd Gien (aAPBIAY ARF BosayHBulk Kit, product

whi ch was re- .dissqlved,i
#R80§$ %@mwefé@n?%?ﬁae%gtnwée Ghve TS dFianyisrialy lmudg@ng‘é%’ Reaction
BuffdPBk). THesiiaddad tvPAP RREctRh Buffed SoRTinBE IU'IﬁMpTr@seHCP pH 7.2, 10 mM
foll'owed by a catalytic amount (1 ng) of DMVAP. The

MgChe8d04 &3AN:05% Nadve dDITd st iontinele rédeghto uﬁnebn@cemtraﬁlﬁn of 1 mM
1mmg)d¥atel:‘1¥ gﬁlglgtg)?urs% tLgl grllr?clh}/d% %15 glu*d(l) rgé&ulﬁ”etr FIS)ﬁ-gha%dSﬂQ/ﬂAlﬁ Lkl%ﬁmg Reagent.
The Bin(dirgr Solbtl}tirmsyp?éﬂab@ﬂa@ éllsém)pfd)mﬁbﬂ )P Bm(l{hg Reagent into 1x IMAP
chlorophenyl)propanoate as an oily residue (LCVS
BindingBuftes. [ M Boc+H] + 256.1, Ri: 4.13 nmin) which was
re-dissolved in 12.0 nL of THE and 4.0 nL of water.
The solution was treated with LiO4+H20 (1.07 g, 25.4
mol ) and allowed to stir for 4 hours to conpletion by
LCVS analysis. The solution was diluted with water
and washed with diethyl ether (discarded). The aqueous
was treated mnth 1M HC solutlon unt|I pH 2-3 and

T | . S o



WD 2008/ 006040 PCT/ US2007/ 072885 79 [00292] Step 12:
To a solution of
W@ 2R8/POY46- et hyl - 4- (pi perazi n-1-yl) -6, 7- di hy dPCF/B52007/072885
cycl openta[ d] pyrim di n-7-ol 4}j hydrochloride (41 ng,
0.13 nmol ) and

o B LS SO SRR e S B oA o
GRP%I%AE(_?_L%%rogfps@ﬁtldnlofnj@)m\w@ssm%qﬁ Ay BT AP aBFon Bufhe?.

on m xture was |rred at room

[00218nper afHéBatéised inthide a Cod@r SeIME82- vVéﬁSnafde wOp@dprapylene and having
the residue was purified by silica g

a whtey pialEQr Highys uesdutor rgmpptng étlrﬂﬂn er@efoat@emng NBygompound-ATP
mlm{rﬁog}?%apsﬁagﬁé}tg?s ) Z‘fka(r%i E}ng% e(r7 hydr oxy- 5- et hyl -

[00273]di hydrie- Eﬁmymbﬁm&nmaﬂd]ﬁpyf futi-dhgth4 human recomblnant AKT-1 that is
. yl) piper zin-l- [)-3- oxopropyl(|sopropyl)carbanate (58
actw‘fyt@‘? '755/5)% Mégf t"éﬁi@fe 400  MHz) 6 8.49 (s, 1H),
[00274]30- 7-BL p %tlfdrm"’r_lge as'éay]']stdcm soltH)o 3f %gfnﬁmﬂ{ds @ 1013M in DMSO are
2.20-2.10 (s, , 1.14°(m 3H), 1.03
prepafed. Bid) stock GBut{oms aﬁd—l)he mtr@lAR@hplo)m@ Rhe-feriabhp dilutpd 0 20@he times into

DMS;t@ Q i,ﬁ (95%%%’5@ ; 0{4 hﬁM%ﬁ%géve-ﬁOﬁ)detbweges over the desired dosing

ranngENEBW 2.8.uL aliquots of the compounds in DMSO are transferred toa Costar 3657 plate

7-di h dro SFLcycIopent rimdin-4- )p| erazin-
containjng 5 #Io&fom%p T?olnr!gsp{MgB&ea@tm Bufjgriden mg( herrPTT After

oor AR08, 2 AR LA e

[002’75]d| hydr }Q:-aﬁsdﬂy is initiated by the addition of 2.5-pL aliquots of a solution contalning 200
cl opent a[ d] pyri m.di n-4-yl ) pi perazin-| - sopr
1 T eTc iy ORI BBl CHARGAIF GEBPGRYIBR T TR Rt g entged for 1
mmufeEDQt o) %Gcm§ 1§cQ1?§te§5for( B0 ndifibee az a"izl‘ﬁneth :%én}géilatu%—sTMeactlon is then
quene.’heﬁea-y4th33ddmpn dHES 13, @tGB@dm@ S(qhqt10]12¢gntr1mgql7a@1m_®1ck mcubated for an

addltr(oﬁgl %ﬂ? a% KE&:@H te[nmemtl}rgiqg@r t%&egaﬁk Va]r'orgl%l%ﬁlﬁllﬂglabel HTS

Counfr cbrNiguNd&b'@leaNre Hudiedcefiegid ﬂfr@&tﬁdﬁn Of

- 2-am no- 3- (4- chloropheny % $5R 7R -7-h
[002 y 5- nEehcompounds of Examples [-324 were tested in the above assay and found to

nta[ dl pyri m di n-4-yl)-3-net hyl | pi per
ha"e%m Ppre?%ihg,yg A one d hydr ochl ori de’ [ 00294] “Step 1:

To a solution of (MREPARAGIVE EXMRLESG, 7- di hydr o- 5H-
cl opent af d ri mdine 14.8 mmol ) jn CHC13
[002’(%0 nE) Iny0x r]é(g)ég@trm,qn(@tlg@ tbe foé}pwepg eﬁa}%lpjes aFe nflpded. However,
i IS S, S eSS P o s
methpd of @dadacingi rthmmvsmloNaZIB‘Z{d&s (skilied))in ithe avamel ch@gmm;;)hat the chemical
in water

reacioBs B BIETRt O LA BPER FLBrePF SBA bl “ffgounds of Formua L
and aXGHBAWSMeBPESBr PRparfithAsnSsbunlls &f thisihnlich afe d6nddlth be within the

and the conbi ned organi c phases were concentrated at
scopg @fithis drsarien: Uos ereanzg@)the synéhesiggf WW§IIMq%p@anwcwrdmg to the

erleh R8G5 150 PRl mOUEEh LR Ml R A e ar. ce.

by apg)romla(e@ prétectihgineroring gfoyips, by Gtitzihy dther Sitable reagents known in the art

other( clo 1 gsnezggs%w ! ag]dgyl_rglgl ?rgkgn%_éo}ltlges g'god(lgﬁatlons of reactlon conditions.

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

n:

applicability for preparing other compounds of the invention.



1H, 3.20 (m 2H), 2.44 (m 1H), 1.90 (m 1H), 1.37
(d, J =7.2 H, 3H). [00295] Step 2: A solution of

w@ K)jos4ecmd or o- 5- net hyl - 6, 7- di hydr o- 5H PCT/US2007/072885
cycl opent a[ d] pyri m di ne- oxi da(l. 45 g, 7.85 mmol) in
acetic anhydride (20 nL) was heated to 110C for 2
hours. After cooling, excess solvent was renoved under

[00278] ¢ yum Inhecexamples described bahayy.i uniesgiothgrvdsel indigateall temperatures are set
forth ?{ﬂ' rd%@ OQQ@IBE'Y &%elﬁ&f Qgrevﬂu'i‘&até%xﬂ&ﬁ/ C%Wérc@lcﬁltpﬁﬂ@rs such as Aldrich

Chendbdl cEcﬁn}ﬁnyreLimclast& T dryMﬁydarﬁilge cyel epentsaf dfithoat farthen -purlﬁcatlon

unlesg oélgrv?lgﬁeltn% éTét??hgc’lr@éx TI—E:EI)J\I I\@ore %%%(qﬁ}q? ﬁ%lz Je and dloxane

were %uﬁﬂas@ﬁrﬁoﬂﬁ'ﬂldngh ﬂl%‘u?e %Ql bo(ttr@s ailxh'l).lsed?as ;&;ﬁévgd 5 3; ( d )
[0027/9]2 1Hhe NECUO@IABEII ﬂo)‘th[bdkbﬂ' wezeilone[ gag:%]jy @d@p aJpositige pressure of
| ution of
nitrogi3 o s o Wi GRS bR 1o I, lyeqes. and te
reactionl TR %el@t)/ﬁiehlly\ﬂﬁecﬁﬂiﬂ?@bﬁé‘r) sept@ férthé!infoduction of substrates and reagents
3- net hyl pi perazi ne-| - carboxylate (1.0 g, 5.0 mmol).
via syFinge. nﬁiéﬁwaée wasovsadtiedandioriraiciedr 60 hours. After

[002%(@85' EEI lgg@( g eét quYgre rf%or%éitoglt ae?%rlant 19T§M5)&9$1 n%ta? 400 MHz. 'H-
NMRO§gama Weﬁla&an&was DY EMOD; deest dADMBO IlatiseSfrapoed in ppm),
purified silica gel chromat ography, eéﬂ (5[9% 0
using g ane CLOLRRIAS Teap gy e PB4 P 31 ppm; D;
4.79 gﬁnﬁ %@Mé@@%‘)%@)ﬁ) 33 gfe %k:n@e Ztandard When geak multlf)llcmes are reported,

ro-5H cycl opént pyrimdin-4-yl) nmet hy era
the fbllﬂ\emg gdrdistiphaitage (WBedZ 76 (singlé0I. (dobbleBIVR (@r@msm fooltiplet), br

(branQd&%f?d%%g gg%%?é(t%ld_b@%%le(% f g@§§s)3?0tl%l_ﬁgﬁg§'ls£%s,2\§he% given, are

repor(d@ﬂml:l@tz Bz)02 (br, 1H), 2. 78 (m 1H), 2.35-1.60 (m
5H), 49 s, 9H), 1.32- Eﬁr 6H). M5 (APCI +)
[ M+H| +391. The resul ti ngEPﬁE“XlP ke of diastereomers was
purified by chiral separati y HPLC (Chiral cel ODH
colum, 250 x 20 mm 15 nl/m R,, Hexane/ EtOH 50: 50).

The first peak (RT = 3.864 mfn) gave (S)-tert-butyl
4- ((5R, 7R) - 7- acet oxy- 5- 7 7-
di hydro-5Hcycl opental d | n-4-yl)-3-net hyl pi pera

zi ne-1-carboxyl ate (0. 981 g, ’E‘ and the second peak
(RT = 5.064 min) gave (S)- N"bughAl

4- ((5R, 75) - 7- acet oxy- 5- net w 7- di hydro- 5H

cycl openta[d] pyri mdin-4-y 3)Tet hyl p| perazine-|l-carb
oxyl ate (0.389 g, 50%. [gg297‘] Step 4. To a solution

of the (S)-tert-butyl

AP{ebaRIGHR) 27 c4aahddrophen e tHi(AR, R)?l—hvdroxv— -methyl-6,7- dthdI‘O 5H-

ihvygro chlorlde

[0028\ﬂ5 addg_ng @6' a( 3"1’] ro%nmb))ttoJ %sWF@E(ﬁle&@R)—%*)LFLﬂ@gén@t(% 12 g, 0.5

roomtenperature for hours and then quenc hed wt
mmoPNaphgidrqug NalJCO:THE. 539) Mmhwé@us @th@v €0amb)-t He lfeé@muaalxture was
coolew\g.a\?iﬁh feé?_h If/ﬁfhluglceert ttrczgleklo’ﬁgl ng)tt&? gﬁnq_g r()%plPXI’Ol)%l’EHtaldH&i dropwise over
30 méhufdsSRhe/M)xtire was filtered and carefully added to NaOEt (21%, 412 mL, 1.11 mmol) in

hydr oxy- 5- net hyl - 6, 7- di hydr o- SH- cycl opent a p 0
an ice $0q)¢ Besh e KT RPLF TG 2 lroomctsmeffﬂwf‘a?vgm%ﬁ géé*eaq L of 5% HCI
and 33)% %E of EtnDIMRe & GRS Thé Qghe%? hale &a9 gxt(fa%ted]vbah etRerl@ {500 mL). The

, 4.76 (br, 1H) WD 2008/ 006

Com@@ﬂ/(ngﬁﬁlﬂﬁl'la&?@%ﬁashsd_ w@ﬂnwmﬁ) drieg 2pd c()ment_mﬂ):d The 26iqusywas added to

a Walin%ép%tlilé OE s?ﬂﬂl%ﬁglﬁ'_e?zide %ggr()ﬂléglq%lg% '%5]1“3 ci%l%éAc ?5905 §%1]n water (300 mL),

Step 5: T a solution of the (S)-tert-butyl

4- ((5R, 7R) - 7- hydr oxy- 5- net hyl - 6, 7-

di hydr o- 5H cycl opent a[ d] pyri m di n-4-yl) - 3-net hyl pi pera
zi ne-| -carboxylate (0.106 g, 0.304 mmol) in DCM (20
m_) was added HCI (4M in di oxane, 4 m_) The m xture

o o, . e o o



99% . Ms (APCI+) [MrH +249. [00299] Step 6: To a
sol ution of the

W@ 2R8/MOY46- et hyl - 4- ((S) - 2- net hyl pi per azi n- 1- yPQF6S2007/072885
di hydr o- 5H cycl opent a[ d] pyri & di n-7- ol di hydrochl ori de
(33 mg, 0.10 mmol) and (R)-2-(tert-

but oxycar bon chlorophenyl pr opanoi ¢, aci. d
and they bog mﬁcﬁﬂrﬁ%f/@? Lbor podedity eRd At podtsRpr Ahs ﬁl&ﬂerf W?E)reﬂuxed for

2.5 hW@t% Ad 3@91 HBEY 4380 Yem ergtu\rén?‘l h?hm;(tﬂfeewﬁ\@greated with 1 L of

stirred at room temnperat ur hour The sol vent
watemarsl B@hnmledf ather.tThe aquesdwbuphasa svap texirhéted] with &hdri @ax §é0 mL). The

combtcl:rgr oortr%afﬁl?cg]?h%geR%h%\%%s telé W@%&em I\r@ Pée)ng)ratl zi(fhse':\;%mgue was purified

by vAeRum/ diRHRAGOLY (P3-MeICh 4t -8 Tl Pigsiree- Sikk cerb-ementahethpys-(propan-2-
i mdin-4-yl)-3-nethylpi pera2| n-

yliderte)gicjopgntanespiboplate 2638, céPD arBNMR UEDGiy, 403951z) 8 HINUR 2H), 3.38 (d,

J= 1&%%%}9399%'}”"2};05?0, 2%@2 ﬁé F%J? %gbz?m ?Ig)éq %g(gx 41@) 1.23 (m, 6H),

105@1@@)3 90-3.60 (m 4H), 3.58- 2.90 (m 3H)), 217(m
61305 3128 90 (m. 6H). MS (APC +)
[002§MH] @sg,_ [ @B3G0hy! Stmpthyl-5 mremnr?eml@deep)cy@me«n@a@garboxylate (24 g

0125, 0 AR BROE g g Staio TGl docormpny Ovnie

oxygen4(5y’! ft d’fE]zblydapbl}ﬂﬂJﬂdithhfbugh thel sphution for 3.5 hours. The reaction mixture was
ﬂush?(ﬁ 1?rgge[%|_ ! ?og]r:nb%%%%p\ge tdlglyﬁ%éﬂﬂ\){! hgap%egrég n?he ethrq— acetate was
remo¥dd u&e@%cﬂgm%na‘%hé:kgﬁﬁ@%? Hﬁé!s&lve%l i (150 1l 6£ 2Btid Rid and¥6bled by ice

r oxy- 5- net hyl hyd
water; Yibko f}érgt @f[zjycpwwdnr cque 4dq,eld) The neltitigrl piapetirsed for BOyminptes and then

filtereéP ?& é‘llt%o?vﬁ? g I\.‘_ﬁéﬂée%cxg%}? %ILI %C{I—t\“%%ﬁm%ﬁ%@@@?%‘ algl_]ugoug phase was
extradtel with .efer & )950(( ﬂil’L) I, orga’ﬁ;c7ﬂra63e4\4£1)s céd’glbnﬁid) washe@ O/tB.v@fler, dried and

concéﬁ@‘@d(}o g@fo %2}?@ hyl gl\yget )&Fﬁ'a) quq}anq‘qut]ioxym (20 g, 96%). 'H NMR

(CDCﬁQ%@() W%Oﬁ—é% ‘é?ﬁl@ﬁ &7f881§,\2[ ﬁ%&?xﬁ,r B e I}I&,g%q—é.'}'b'%n, 3H), 1.42

(m, 1HR) .33 @mi3kD); B23 én,dM)or o- 3- fI uorophenyl) 1-((S)-4-((5R

7R) - 7- hydr oxy- 5- net hl
10028317 gi Mﬁ&oﬁopéﬂtﬂa\%] ®fr i 4 dpigze yof  (2R)-ethyl  2-methyl-5-
oxocy %ﬂlg{anéléamoslflgéz(Fo 53 17'5/ ln)frml)oﬁﬁr}hfoureg Q@Z 1209 mmol) in ethanol (100

rochl or 01] Step [dtion of
mL) W@ added KIObT (8-Dog. 1147 Byﬂlmﬁ) ih-\daltbly(ﬂﬁ mLBHF he mixture was reﬂuxed for 10 hours.

After %8{ Illéi n%ﬁgvggﬁ%%&@%an%éh%ﬁgi&ue Ws Bm%:l%?d)w t}hc?nﬁ:?%gated HCI1 (12

mL) WC' 420 $hen RGadtbk ivith ©OMS3 K150 MEg). The S t’v@ﬂ}bﬁ{(ﬁbdﬂ ﬁlﬁl the residue
for 2 days. The m xture was cooled to OC and to th

was pigified by edlicarespeliremataesro 3lyting with Hexapgiegw! aetater(3:] 1) fo give (R)-2-
( )

AL 0 NS BB 28 o sEl s arcrs

183aqueous phase was extracted wth CHC13 (2 x 200 nli),

[oozﬁﬁd the conbj ned organi ¢ phases were concentrate

w t e ire (( <F5CPUSPIRETY o of U Mgerﬁqprt(i) ﬁlnéf‘dh)g)ﬁa} dihydro-5H-
cyclopbhth[@fbyBflidif AL Q@b Ogr &M Yam&) 48 IdRGi1¥ thter (100 mL) was added Raney

Nickel (15 g) and NH;OH (20 mL). The mixture was refluxed for 3 hours then filtered, and the
filtrate was concentrated to afford (R)-5-methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-ol (9.89
g, 99%). MS (APCI+) [M+H] "151.

[00285] Step 5: A mixture of (R)-5-methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-ol
(5.8 g, 38.62 mmol) in POCl; (20 mL) was refluxed for 5 minutes. Excess POCl; was removed



et hyl acetate-DCM MeOH (20:1) to give

(R)-4-chl oro-5-net hyl -6, 7-di hydr o- 5H
w@yeBop®mt af d] pyri m di ne-oxi de (1.45 g, 53% . REIT/NRHR07/072885

(CDCL3, 400 MHz) 6 8.66 (s, 4H), 3.50 (m 1H), 3.20

(m 2H), 2.44 (m 1H), 1.90 (m 1H), 1.37 (d, J = 7.2

under‘(%éf:ulinm(?mi Bg%rseg tStVﬁ% 1%olyé%§rgbm2£q_€ni) The mixture was then added to
saturtCNAREO! @idé]rﬁ’ﬂ 'Tme ‘%&%u?ﬁl‘lég@ wal edPacthd \thlgﬁm X 100‘ mL), and the

acetic anh e (20 nmL) was heated to 110
combjngd ragganiyf p es: qu dged elxd: esrs:estoatecbn"fhemsldu@mvmrlﬁmjév silica gel

vacuu I esi r|f|ed b
chrom ogla F pn'gy ngﬂ l'ﬁthy a%l XRf%y‘ﬂ%ace a{heyl -6,7-dihydro-5H-

cyclof)é’mal[al]pyﬁmmlf{ee(3(1%F§ 49*y) H NMR (CDC13 400 MHZ% 5 8.81 (s, 1H), 3.47 (m, 1H),
| oro- 5- di hydro- SFLcycIopenta d] pyri m di n-

320(7n yHD.ak& @, elPélws(ng lfﬁob/&6(rn,|4fﬂl\/h47 (o33, 400 MHz) 8

100285107 Reecy6: 5 73" 5090 sbflhion ) sor > WRleitnd Pimehifl. 7-aibyaro-sH-

cycloaéma[d]]ayﬁﬁldlm (225ng 1418 findlfin QH€136(68 ;mIdHyas aJddaeB MCCPBA] (&30 g, 37.0
MS (APCI+) [MrH] +227. [00303] Step 3: To a
mmolé & Gwedwr%qm(?,lm MYPSER WP étnse%«'ﬁtrwn segnperafiugyfor 5 dais The mixture was

coole&%gldﬁgec{?n%att)%ey ésn&ﬂl g d?o aﬁgtsa(t)e 1(001g)7§1 Qate (&) A | liowed by

was a ded “tert
NazC®3 I\iétgblyli piafee (20 inlg- H‘he: mabnxxyhla»ttare(\&as()stgx;ed 5“0102®m0hl)tcs The aqueous

phase g eriaceed Fih BPETReC ANt oo e SopPHed TR ahieb e concentrated
at low m%{ﬁrquQS"@@Sﬂ%drerﬁ@ wig b8 fiddOby KiliddOgkl %ﬁoma_ﬂg?aphy elutmg with

org anlc]§$ase was dried and concentrated. The resid

ethyl i hopiaieiDCMIMBQHs | (20:) gelto chgitat GRHashipro- SHeeying, -dihydro-SH-

cycloaen%at(lgﬁyrl ldé]il cel, %/Flsé{Sg%tgh ;? é—lsfg]\/{%(tﬂ)(g %b %Ij@ S 8.66 (s, 1H), 3.50 (m,

1H), PV (SO0 4D R 8BY), 188 (m, 1H), 1.37(d, T = 72Hz 3H).
di hydr o- SFLcycIopenta[d]pyr|n1 |n 4-yl) - 3- nethylplper
(002871 n 1 Sieh bosl of éh (0. Sty |60 (Ki-h iR IRty Bohydro-SH-

evelopftig By eEogo &P'?s w%mggngasagetga;%w%;w?gmg 38 hestd t0

110°C¢ for A Hpurs3AG2r (daing, 1é';bcess.?s07\&n‘( was tdqved .udBerlvabuni.nThe residue was

.5 1.49 (s 6H) . . APCI +) .
Puﬂﬁf% siljogogel %w%&mh Vi ﬁbltlﬁg Wﬁ}”@e&ne@f@&éﬁ@sr@ rld e (SR)-4-

chlor i |
hlo f:lgfﬂﬁ%ﬁ% 7- Qﬁl’ly&mﬂﬁlzy@(%gﬂ{ w@%ﬁgﬂ Bﬁe ’j@h%ﬁ%ﬁgg %5 70 'H NMR

(CDCThd00 M) 52k (nf,HH)=6.30-883 (m, AH),gaék3 f&) mt B}, 2t&4t(;d 1H), 2.40-2.20

(. 1§45 B0 LT By GREN 2 oyt 1 (4 P e Wy b 5T 3 190 MS

(APC}HqgﬁHEngboxylate (0.281 g, 369% and the second peak
(RT 064 mn) gave (S)-tert-butyl
[0028B] ( ( 5R St - 78:ac eTcoxya 5- msluthwll eof7 dpRyétchlog-f-methyl-6,7-dihydro-5H-

cycloéin}?/ [g’ﬁ%ﬂ’%‘&{"ﬁj@ n%% gb él .# a% Aan to 0¥1| w (?&Imnf) L’vag %dged 1-Boc-

plperz(z‘E)e ((E9 tg; g )ﬂmo‘l} ("ﬂﬁR;eactlon mixture was heated to 110°C for 12 hours. After
-acet oxy-5-neth 6, 7- d|h dr o- SFLcycIopenHvﬁgipyr
cooluilg,nt}tﬁ rﬁaqglown}]x@lre Was ﬁ%t?q Wgh gtﬁy aeetate- 200 ég(ly)| and av with water (6 x
100 rl(ﬂéc)é ’T%l%)o?%ef_ﬁin%{;\%ﬁ % (d(%%?%mcg QYReehtifed. The residue was purified by silica gel
chronatograriny] plutieg awitin -ethyy | Acet@te7 tod ighvg die- liﬁit-:ﬂ Wﬁﬁﬁbéﬂtﬂ{)xﬂ-methyl -6,7-.

dihy#%gg%kﬁbgng%dﬁiyrlé{q c{ugigfbgiﬁegagﬂllegl{ca uo%r)]l ate (%té Ve72}% elllq "NMR (CDCls,

400 NIBR ' &%0 gd neHny.bs5-4-90((R) 1?1) njsﬁdiybm(lﬂem)z |2r8'43(m¥|1 ?]62 0 (m, 1H), 1.49
di hydr o- clopenta[d yrimdin-7-ol dihydrochl oride

(s, 933 29@1 .200(my, (¥ S) (AQd+) [R)[-blg]. (3{7@; The resulting mixture of the diastereomers

was ]glg{fgé {D%Scrhﬁrgij Xﬁ)a@or&ﬁ%lﬁ;é ?CF}MB%\% Egﬂ-[{ mc?nx%lg hg}’& h oﬂ?ﬂﬁ)ﬁ,cl-lexane/EtOH

triethylamne (1 nL) was added HBTU (39 ng, 0.1 mol).
The m xture was stirred at room tenperature for 1
hour. The sol vent was renoved and the residue was
purified by S|I|ca gel chronatography, eluting wth

<A A R A 7~ 1



MHz) 6 8.53 (s, 1H), 7.31-6.88 (m 3H), 5.60-5.30 (m

1H), 5.13 (m 3H), 4.90-4.70 (m 2H), 4.60- 4.00 (m
WQ@R0g/0@090D- 2. 85 (m 7H), 2.19 (m 1H), 1.40 (npCPOH$2007/072885

1.28-0.98 (m 6H). MS (APCl +)g [MrH +549. [00305]

Step 5: Treatnent of tert- butyl

s PRI BB b

methy11%, #dﬂl&ammdﬂiﬂeﬂﬂaﬂﬁﬁﬁﬁﬁlﬂm 4- ﬁybaraime 1-carboxylate (0. 144 g, 24%). The

oXxopr o | carbamate with 4M i n di oxane, 3
seconﬁrpegjg(ﬁ"(g ﬁrﬁ§ rfip} gaye bk fest-lytvl e -((FR.78)-7-acetoxy-5- methyl -6,7-dihydro-5H-

cycloﬁéﬂéﬂgj;@néﬁdu? uﬁlypﬁ)g?’a% ngul a?@&?%ﬁ (b 1% %( z@%)4 M (@&%C%-B? [I\Z+H] 377.

[002&9)]cl opaiéﬁfzdicpyrsblmlsh Bf &rtyﬂu}yla o(rﬁ{ h};} pJaﬁab)agZﬁ-mekhﬂ%ﬂEmhydro 5H-
one_di hydrochl ori de.

cyclosefsalld@mmlctlwﬁ JRjperazingg- Cﬁrwytdfﬁ (011|4ﬁ & 485 mmgh it ip éF HE (4 mL) was
added(J% { 31’\/11"1) éﬁ ?g ﬁ'?gtﬁre(gl S s%rrcgisg‘gkyé)ronlwrﬁpeghuﬁ@ “for 8%ours and then
quenche@ @4th. 29VHCH(3 MH). Th2 s@@ent a5 @enfoved 2k thezem}ezx/az&utlﬁq:d by silica gel

chronél% ;ényg gl_utl lagg \8’Vjt$‘l @thyi Héet:‘l]ﬁi ]t'g' §|]jbe ]ig d?fk‘é,—éﬁ%,ﬂ?)mdrgg&% methyl-6,7-

dih dvkpsﬁ Bi dPyRaidids. ZA883c B engd 704 H NMR
w Qg oﬁlé&lg\[l% 1 1 %%&I\/{SO Prep;rrgt??lon g? g7 )W

(CDQlRﬂDQwh)rﬁ)S 52 (34 e e, 1, Srldpimariyl)) 3.82-(46)(ma S50 (m, 2H),

149 G U1 TEEITLE R LTI MS ARSI L3351 ) - 3 et hy pi pe
[0029@2! n- I Sty ) pnopan- | - epeButli hydr((mt’no)w ﬁfdrbgﬂﬁﬂfe}hyﬁltsamlhydm -5H-

3, 3-Tetranet hyl guanl di ne (2. mmo 3
cyclomgga[g}m@@@l@Aa/lm@er@g\gt1| i nylaﬁfe‘{v@ﬁ),treated with HCI (4M in dioxane, 2 mL)

Dngts 8 @ngtf%)égg{%%gr e mgwgiﬁ@%ﬁﬂ% P8 Alinydro-5H-

cyclopenta[dpgrimadin-Stdl ki[l@/droaliloﬁd‘e MBS (A1 [M{-H]S 23Then a

sol uti on of 4- chl oro-3-fl uorobenzal deh %)
10029, 5 rrid 1o M Ca6-shigronleesy Dsdele ] §mmaflvas added as o
solutiof &F IS%L Bt M Sa mn%%l{lﬁ(ﬁpo qrrNi-Q (59 t @%3 rhii61 2 in 10 mL of THF.
war ned to roomt enperature an stifre anot

The raugion w42 @llpmed tohstin abchebed{emprcituré) evermnghmoepom@tlon by LCMS analysis.

The GRSROIF Firiabed citdes GGG cftvss a8l Eife meSL 13- Teropheny -
(isopfoP 1|aﬂh$ndz1ﬁb§anba@r(mm (AP€N) [NirReB+HPA2581,0RY €1.97 mm) which was re-

dlssoﬁzf«g freby m\éd’tf SEM at @@ﬁwnppga@m cHieddes2Q-( 28 ditlo Srgrymph gyas added to

the sthJnﬁ% ﬁsngr% \é%gﬂ)t%:)%ﬁ}o&é nj)%% gg?l%agﬂ \{YF{O@%B% (Wé?l{élAﬁ’z The reaction was

allowed Yo st dvginight to completlon by LCMS and TLC analysis of the mixture. The solution

was ypétegtrrgtetgm X é:u%raﬁgn rd RH‘leA[ﬁfl% ?r%bi?’l ! Hj?géo?l%%?ﬁ/ l@%g?()%gnino) 2-(4-
chlorbpheAR)prophndatd awba%lgt @eﬁué gL@M;S G’ﬁ‘]ﬁs)sﬂ@-gbﬁﬁ Wi, M&: 4.13 min)

prior to use) was di'ssolved in 8 Argonaut EndeavorTM
thh 848 r9-gissolyedas 121®hleché dath @mi 4. ﬁnnxlt of watepedbe pelutigweheeated with

LlO}Efgqﬁﬁ}/ T'\QS 4{]%%{01) an'gl\I aﬁfowfe t& f%{‘ Iélrhogg tg% {né?etllaﬁ) V\giC?JIS analysis.

erature ereactlonm
The sohgion cestdiloed vathdwaemnarnydshéddith dieghy etheR)disomidbd)l The aqueous was

-(tert- . ) ) .
treat%u%*%%ﬁ% s9psions uwptilpHL 20} andzetragish opHe Ay 35 Bsastsgpb times.  The
orgat{icls- Wrd cotbirftd WShd) wah Brikd! %pﬁx%ltédf)vﬂried over MgSO,, filtered, and

concentrated in vacuo to afford 3-(tert-butoxycarbonyl(isopropyl)amino)-2-(4-

chlorophenyl)propanoic acid as a colorless oil (1.04 g, 60%). LCMS (APCI") [M-Boc+H]" 242.0.



solid, which was used wi thout further purification in
next step. [00308] Step 3: LiOHH20 (0.6246 g, 14.88
woreBpoavds added to a solution of (R)-nethyl PCT/US2007/072885
2-(tert-butoxycarbonyl)-3-(4;¢hl oro-3-fl uorophenyl)pro
panoate (1.646 g, 4.961 mmol) in 1:1 THF H20 (26 nlL).
e reaction mxture was stirred at om t enper at

l002223r 2 rieRdZ aff ér seiienof (3R, RS et AelPIRF B W fgdinydro-SH-
cycloﬁ@ﬁﬂ@&l yinidin FLdPAC d1h§ﬁﬁ)cﬁlgf1@@us(4llay% g \ag, 1t3herhlml(:))&M and  3-(tert-

aci ed wth sol KHSO4 and extracted with .
butoxybarbanyifisopredyemine)2-&-vidore plikmiy Bprop e S@Ad (46 inigt 84 &dnmol) in DCM

(10 %ﬁgt ¢ al P%a&gbt%&%%ddid ﬁgg@e@ﬁ)r at §3éf f o(g}“;l“ hf: rejlctlon mixture was

stirreq 4t FIdhOfefrpdrafure! &rAPIRRYThe- sfé[xﬁéﬁﬁﬂ@sl fenﬂ)%djal{(ﬂ-thg Yesidue was purified by
83.10% yield) as a white powder.

APC|
silica geil fpromatngrapop syl wwowth PhY es@@e@ﬁw %gl)[@cgmﬂg ert-butyl 2-(4-

chlor(?;%%ﬁ}zfllf? (I g?% 738 {))Ld?{ky(s ?egllyh6 grdéhygﬁ)_ -5H-cyclopenta[d]pyrimidin-4-
yl)pllmyazimpght%@@bpmy](mpiom&)céﬂaaﬁa@ (5$4n§ Tﬁ%))[ fHINMRI—(C]IXIlg, 400 MHz)

5 849,05 0 P 30342 (s GEbres mgg, il o b 4 G oD A2 01y G, 148 (s
d hi

oH). L% o SRR FRCHD) BRMLE, MO MO I B8O

[00293c}| | omemy Nﬁ@m&n( of g@rt—bnutyl/\/at(e-lehl(oﬁ@hmy)) _3-7h&5R,7R)-7-hydroxy-5-

reactijon ture stlrred f r 20 mn s. The
methy{ i drogrew | peata RN IH YR pETesiEd >(§ x 200 ni),
oxop@B?l(JsJﬁoWbﬁ‘rﬁgte O(V‘i}ﬁrH@l @i_ ﬁﬁﬁo%@eZ &ANGE WMK? GnL)&br 6 hours to
| ow tenmperature (<25 C he residue was purified b

y
give silica gel chr M@wramyn-ér(at(mgm -hydrexshipmethyl-6,7-dihydro-5H-

cyclo?%%[ﬁ p?h%w%ﬂgé{eﬁazp- %—y@ 3. d@ﬁ%r/)rcﬂpglagﬁ_ﬂo)propan—l one dihydrochloride. 'H
NMRC(SII‘Q@QQ@'I\@IH@] EWBG-ISBGI(HE 1q>1>§| ¢36(7354(5 g;s 6r8202H), HzMIEo (d, J=8.0Hz,

), b 3350 (.3 P gt 31 TH). G060 1 1 2HD, 347l B, 2:06-2.00 (i,

T T R

cycl opent a[ d] pyri m di ne- oExaaple2 45 g, 7.85 mmol) in
aceti c anhydride (20 g;_) was heated to 110C for 2
hours. After cooling, '€ s Ml vent was renpved under
vacuum The resi due was by silica gel
chromat ogr aphy, eluting wth xane/ et hyl acetate
(3:1) to give (5R)-4- #N

chl or o- 5- net hyl - 6, 7- di hydr o- yeHopent a[ d] pyri m di n-

7-yl acetate (1.25 g, 709%. WNVR  (CDC13, 400 MHz) S
8.92 (m IH), 6.30-6.03 (m I-I) 3.60-3.30 (m 1H),
2.84 (m 1H), 2.40-2.20 OHH , 2.15 (d, J = 6 Hz,
2H), 1.75 (m 2H), 1.47 ( J =6.8, 2H, 1.38 (d, J =

Preparatidirpf (RYR-arhiABGH#)chldMigtlenyit 2 2-(¢(S) 14003, IR )- Btherofy-5 Tvetiyl-6.7-
sol %tl on_of (5R) 4-chl oro- 5- et hyl - @, 7- di hydrg- 5H- .

dihydro-+5Hacy ope pvripidind-vh-3methyiniperazin-g-vilpropan- -one diftydrochloride
[002941 N'VP Lo ;Z:"ﬁg i’iqde g%?;tegf ( ?lé%)éh chigro- 5-met1'ryl -6,7-dihydro-5H-

cycloﬁhea[d]pxtlmnchnm@ss beht. Sechnhoﬂ) iQGHClsO(ﬁO GEL) Waosladgded M@EBA (8.30 g, 37.0

mm0§gla)81r$ﬁ_$0r§${§ X%E%lg‘wmv’\?aﬁ s‘wae e%terg(grvlm t%zr?@%%ll; f?raf %}’gt "Fhe mixture was

coole@rtgaﬂCCarﬁht@StﬁlsV\@éﬁs Eh'db@@r@%qsecﬂafs%J g3 g)dm wher (Esmiyefollowed by
purified silica g chr omat ogr aphy, el uting

Nazcwz t(ﬁ gétnmy\[ateadéé/ gﬂé ihe gqag@or( mjxturgrwaspiipnpyl for 20 minutes. The aqueous

phase‘lwé1 (%Bzctg @ggc ope t%l% y%, Igng t&)e co%bm[:c} 0 amc sles were concentrated

at low Itﬂﬂpdratmr(b@%‘ﬂ)aﬂ&: {efidue’ Yag purlidd) by dikita NVRh(o@D(b‘giiaphyOﬂutmg with
MHz) 8 8.60-8.59 (d, 1H), 6.07-5.89 (m 1H), 4.73-4.60
(m 1H), 4.30-3.80 (m 3H), 3.60-3.35 (m 1H), 3.22
(m 1H), 3.02 (br, 1H, 2.78 (m 1H), 2.35-1.60 (m
5H), 1.49 (s, 9H), 1.32-1.20 (m 6H). M5 (APCl +)
[I\/H—|] +391 The resultl ng mxture of di astereonmers was

o o o, 1IN N ~l o -



50:50). The first peak (RT = 3.864 mn) gave
(S)-tert-butyl 4-((5R 7R)-7-acetoxy-5-nethyl -6, 7-

waledvgdoc®4®bH- cycl opent a[ d] pyri m di n- 4-yl) - 3- met PyT/psper/er28ss
zi ne-1-carboxylate (0.281 g,4,36% and the second peak
(RT = 5.064 mn) gave (S)-tert-butyl

4- ((5R, 7S) - 7- acet oxy- 5-net hyl - 6, 7- di hydro- 5
ethylcyéll(c@iﬁférﬂ P i @ a- )}P) FYfet hﬁ){)g P‘é?z}_% sthyl-pghydro-5H-

BB BB ERH o a5 o

1H), 13%?;1@1}1) 1)aw4mr1] 1dH) 1.90 (m 1H)h1|37 (d,] OI7 zhHé 3H).
5R, 7R) - 7- hy roxy - et 6, 7-di ro
002954 cy clSgont adid] py¥ i ni iR, 1 Y53 R eope etk 7-ihydro-SH-

cyclogéd}gagg]\ﬁkgﬁ?d(lé 8}98‘2 6945 Q. %%329?&11% gnrbgé]:thEal\nbllﬂyAQdéTg?)O W) Qvas heated to

110°CL f&82 homds.) Afté"meodmng,t excess sobsniswas r@obvad updggryacuum. The residue was

prich LGS St T1Sag L it SERLESAT e (s

chlorshrxﬁaﬁ;msgr ainbdro- 5@1 él;tclldbgnﬁé{cgﬁyrﬁhhﬂ7 fcataite (1@50iye0%). 'H NMR
-tert-butyl 4-

(CD%ﬂﬂ@Wa%%m 16i)76 aow)ar(m SHD.GY/e0-5p@ fmaf ), gyddi (i dFpy 2.40-2.20

(m, lgé/%/llg (ﬁﬂ J”E,g%%eﬁa}ﬁ' ”eygﬂg) %?ggpgxé’k%t 511% 0329?c€gg= 7.2, 1H). MS

(APcZH)[Mm]ggsz 801(m il—%s 3. 551 (s, 13:% 3.54-2.90 (m
(0029, J _Sglz(gm 3Hz, c:gH)a 18 gtllon(gl) ofj «£5K)- cin.li)r H%ﬂq)ethyﬂ;é7d1hydro 5H-

cyclo%g}t (E'ggy}r[ Lnb“ﬁ*ﬁ%l A 363acc (093135 355588 & NMEAORDS wal added (S)-tert-butyl

3 meﬁry(pﬁ&ﬁz?rﬁ)l——aarmywy} 6-gyesthyimdd). 7Fidi inyx]iulre was heated to 125°C for 60

5H cycl gpent a[ d] pyri m di n-4 net h razin
hoursy AGYGOUT 108 BRI AN vl cltahesete B D R bpgiied i water (6
X 10(m‘nl) fﬂ{e &QaJ‘@EEa%e day @rled and concentrated The remdue was purified by silica gel
(5R'7R) - 7- et 5-nmeth 4-((S)-2-nmnet hyl erazin-| -

chroryam)grepm/ diubipgl mm%ﬁwctt@@entga{edqw-mtﬁh 5R -7-acetoxy-5-methyl-6,7-

dihyzgl I%%Idcryggg%ﬂqaj{lfpgzﬁmg@n (4®F1))C£ Qet}[nggraz-li- 26?—'0211&38)9}%‘(@] (03}7gp g, 60%). 'H

NMK @dﬁ)m JB)S(BO-Q'SWB hned); 600(53;)9 (@r, rnalb hwzpn pe(@zim)y, #:30-3.80 (m,
ro-

6, 7-di h 5H-cycl opent a[ d] pyri m
3H), al6ﬁ33@ﬁ5d@hll )i T2 (n&r>21 305(@.61 %(@naHI R)352L.6Q @n.t5H), 1.49 (s, 9H),

CE - ri
1.32- zglbgm)(/ ﬁgE %g)(%%(i%) ?—i; I%r; 1© Bﬁﬁ}é&!@%ﬁ@{l%?ﬂ%%m&s was purified
by cHifal eé;ia;dnambpeﬁ{lz: (@hiralva OBdH exduhiZ T230(>520 ngy, 13. hB/min, Hexane/EtOH
50:50)0 4 ek T s SPVLATN U er SR (R gl iRy methyl-6.7-
dlhyd’f@%}f%ey 1ofphlﬁg[dw&n%d1J11hga3119§1metmlﬁéﬁ£1%'l-%%Mxyl@tle W6.289g, 36%) and the

acetate to give tert-
secor(dR)eaB(RT ThD@‘" wirg-ghva () ogrhrbuiy| Z}(@R (So-g)acqtow -§methyl-6,7-dihydro-5H-

cyclqpﬁx?na ﬁ#@i&?,&%ﬁ%ﬁ) gemel'tlyylplpérazme li]yc b%xﬁ!a_!'e %y %@Q %%B/%[ d] pyr
[oozmqt hyl psegr AT -al sithition oOXRPISPRA-bULY| @@(ISR;’:YIRBH&acétBQy 5-methyl-6,7-
oog_LlH NVR (CDC13, 400

MHz) 6 8.57 (s,
d1hyd,ro 2531- opgnqy[d]pzyrl@gdlg 49:@) @metmlpe@zlmﬂ ga@gxxlﬁtle (9@;&1 g, 0.72 mmol)

in TlgF gg mid)g% gargnhe ' H gnxioz 51 (Imxé\ﬁ‘g')w %tlé‘éd Qtsnom%"&mperature for 6

hour§ and &idh, quéndied ]vvlﬂDZIﬂ rHCl &Hnl). Nﬂle( NP@Inﬂ-)NaE Mlm{])ved%@ the residue was
purlf[(eﬁ)% ﬁkcaSt e Wl%t%'lr';}? of Btgt%‘ge\%;}r 7‘[%)11 a(cs(etéSe tﬂ glVE: 6%ert -butyl 4-((5R,7R)-7-
hydrdR)s Zleﬂﬁft bQ&Mh}ﬁlrétgﬂmjlblbﬁen?a[@]p?b{ﬁid?nﬂl'ﬁ):y fle@RBIpdAi)P)-Larboxylate

imid yl)- hyl pI perazi n-
(0.2061 8 81%o>x H@JMfBaGGIEIyI%QH\HéM ®52Mst hH)-I@l 12( @il 47 tbsndD, 4.30-3.80
2 m) in DCM (10 nL) for 10 hours gave
(R) - 2-am no- 3- (4-chl oro-3-fl uorophenyl )-1-((S)-4-((5R
7R) - 7- met hoxy- 5- net hyl - 6, 7-
di hydr o- 5H-cycl opent a[ d] pyri m di n-4-yl ) - 3-net hyl pi pera
zin- | -yl)propan- | -one dihydrochloride. 1H NMR
(D20 400I\/Hz)8851840(m1H) 729721(m1H)

A PN = NN NN S NN ™ NS



87 Exanple 5 NH2 OC I N ") N2HC N N HO
Preparati on of
W@ 3)08806ami no- 2- (4- chl orophenyl ) -1-(4-((5R 7R PCT/US2007/072885
7- hydr oxy- 5- et hyl - 6, 7- di hydg
cycl openta[dl pyri m di n-4-yl)pi perazin-1|-yl)propan-1|-on

(m, 3Pt o s 2b 8k R S LEa D, F Erz‘i) (i 88 697630k 10 (e, 61,

MS(QPCQ)TM#-@JJ%% anhydrous NaHCC3 (12.5 g) and anhydrous
et her The reaction m xture was cooled with

[0029&] e- batSI_B.LtﬁdeT m|st>lnmgtemf thhe(Shtatbutgl @AER6PRAT-hydrogy-5-methyl-6,7-

ainy R oy P BB B B miP A d R bt A Rt EEBo piats (L 6304 mmol

in DOM (2 hl) WAl ddded HAN4M §n @HaREl PRIT). Tﬁbemmuxé lsWa@ gﬁaed at room
stirred at roomtenperature overni ght and then

tempeggfupge) ovegHght30Bhent sobfenkt way  wEroEedhdife oafforqhe(%ﬁa%bwethyl-4 -((S)-2-
methﬂgﬁgﬁ S%l?)étfﬂﬁ}tcﬁ‘ SW (F)}gl g&g\g&i”&ﬁnﬁdlﬁ O/OolnLA1hydT§$110é*gie (0.098 g,

gani ¢’ phase“wa h wat er
99% )ant$ (Mmte)i{Mﬂ{]ed@ The residue was added to a warned

| ution of sem car bazi de hydrochloride (37.5 g). and .
1002%30% (B2 & Jp 4 spluteone theaGi. R)y>-metik( T?-faeﬁgwlpwgrazm- -y)-6,7-
dlhycﬁ% @ﬁrb?/l:loﬁ \Ag;g)lm\f@ﬁ 784} d&ﬂy&r@ch%ﬂ’cﬁ &3char. ﬁP'nHﬁle RAnd (R)-2-(tert-

he m’xt | uxed for hours ~and t

butomarbmref@ 31(4 -cldonephcapppropansice ac;de(r3r1n gkt 0. Whmnwil)xtru DEMAS mL) and

weinif B Pihded AT e B ey s oG WS simed at room

tempai’ﬁﬁre €Nbineed THedNeRt MQ&SmW RS hRe dreWdid W&@trﬁhﬁed by silica gel
dri ed and concentrated. The residue vva’s*y;)url fie

chromategrahydelgting with MM 629: br to@i e taihbrgy) (R)o3 @4 eléor()phenyl) 1-((S)-

(o R T i BB, A B AR dopeatatdlpyrimigin-toy ]y ngghylpiperzin-

yl)-g C@?@ﬂr&pazlﬂg-glch‘l'tﬁ)ngﬁSMS iﬁgé Ggﬁg)).gH)lL\?IN& (EB?Z(ClglAO(l)J\gI;IZ)IEBS.B-IZ (s, 1H), 7.25-
7.10° @1)4'?—)1);[ 55 s(gﬂ((rr‘l]m)ﬁ) 502%-5(%@5 &, 4. g@@g@%ﬂ%@ 9¢.3%0 (m, 4H), 3.58-
2.90 gﬁ)%ﬂ)@ 1‘%@&% 1&@%05@%@] 128-0.90 (m, 6H). MS (APCE+) [M-+H] *531.

(propan- 2 ie) cycl opént anecar boxyl at e

[003G@4 g, St€p 122 ribrkdtmient eafh;eh gt am)e3{cn:aﬂompyenmasl -((S)-4-((5R.7R)-7-

by By S e S RSB B DR PGg egn-1-)-1-

oxopﬁ?hﬁlhly%ﬂfaﬂfate?’wﬁh pRUTEM ihhBoXa8act @) irDXIvI(S nﬂ@fforh6 hours gave the

ushéd with nitrogen at roomtenperature until

(R)-2cammine- 3dﬁ§hb>mp@d) Tﬁér%((ﬁ'&VRh?:éY pRy-faarethylSrbdigisiro-sH-
cyclonggﬁyﬂ&%iﬁ% t(rj)ﬁ?l‘la}i éédf ro%lag-slgcln\éechifa);ar&%%rﬁk 'H NMR

I C aCI

(DzopmeHz()zs‘Ss 8- swamadH@dz 4%&09@1! YHi),0N3 %830 Kil, NHGA.058.95 (m, 1h),
m nutes and then filtered. The filtrate

3703801 P15 Ct 0 O (BNARA L .2% Oy 2Ein Mo THY 120-0.95 (e, 6ED.
MS (ﬂﬁéﬁ@:fﬁ%aéﬁ was extracted wth ether (3 x 200 ni).
The

ganic phase was conbi ned, washed with water,
dried and concentrated to afford (2R) - et hyl
2- net hyl - 5- oxocycl opent anecar boxyl ate (20 g, 96%. 'H
NVR WO 2008/ 006040 PCT/ US2007/072885 88 (CDC13, 400
MHz) 64.21-(m 2H), 2.77 (d, J= 11.2 Hz, 1H), 2.60 (m
1H), 2.50-2.10 (m 3H), 1.42



(m 1H), 1.33 (m 3H), 1.23 (m 3H). [00318] Step 3:

To a solution of a mxture of (2R)-ethyl 2-nethyl-
woxespadoapent anecar boxyl ate (20 g, 117.5 mmol ) PErUS2007/072885

thiourea (9.2 g, 120.9 mmmol )g4i n ethanol (100 nl) was

added KOH (8.3 g, 147.9 mmol ) in water (60 nL). The

m xture was refluxed for 10 hours After cooling, the

sol vent was renoved and tHEPRESGue was neutralized

wi th concentrated HO cil m.) at OC and then
extracted with DCM (3 X sz The sol vent was
renoved and the residué Cified by silica gel

chr omat ogr aphy, eluting wt ane/ et hyl acetate
(2:1) to give (R -2 ﬁj

mer capt o- 5- net hyl - 6, 7-di hy H 398“ opent a[ d] pyri m di
n-4-ol (12 g, 56%. M5 (AP \NM'l'H] +183. [00319]
Step 4. To a suspensi on of

(R) - 2- mer capt o- 5- mathyl 6%d|'ﬁydro 5H

cycl opent a d] pyri m

[
0 &Vé%V-S-methvl-

Of ﬁ nerophenxiy-1 LS :
9)6 %ﬁch&&@oeemg] %ﬁnﬁldm %&F}@%M?Igﬁﬁ i RO h8hand] -one

hours then tilter was
concentrated to afford dihydrochloride

) t hyl - 6, 7-di hydr o- b5 cycl gpe adpr'm’ﬂi--
[003({1‘]:{( 9. 8$t p.§| bg% To %( AP upj)n[ Mpgﬂ Zé%%'dllf%b% ygpé—(ﬁhydro-SH-
cycloféentaﬁ}d difniife @5 g, 14.8 mmol) in CHCl; (60 mL) was added MCPBA (8.30 g, 37.0

- met hyl - 7 di hydr o- 5H cycl opent a[ d] pyri m di n-4-0

mmo 1n (hgeegaogﬂor{ggﬂ@zmmﬁwp yvap StinedCL 3oqm tempicyatyyg ot 2 aygx Erg mixture was
coole{r}lcnﬂ(’)j 0?% rgnﬁut{)et is v@gc ed%lgd d%l:%se“ﬁg r%\ﬁ?@olnﬁﬂ?xg (ﬁ?g&ﬂbj,m}ollowed by

Pre

e resi due wa 31VEd
Na,CO; X6 \g) én water t(bemladike rda@tlolﬁﬂﬂixwtﬁtm dNedeCE8r 2R @0nurks) The aqueous

The aqueo hase was extracted with DCM (3 x, 100 nl),
phase s B Bifb L hbd g2t L pRa e ChRPlacGIpRadRc Ao Were concentrated

at low @é?ﬁﬁ:?z{tﬁ@t(%ﬂ?dfhﬁler ﬁ%ﬁgyﬁlaé’\ﬁ 1ﬂ?éﬂlrl5}f LB By cﬁfolniaﬁiﬁrﬂﬁkl eluting with

chr omat ography, elutin et hyl” acetate to give
ethyl ( R)acﬂta@fﬂ)@Md\/IgOHet h§2|0 16 7-tdi hygjveo 5R)-4-chloro- S-methyl -6,7-dihydro-5H-

cycloﬂ%%a[%gm 241%9 g;?f’crle'( &‘ 4%'14‘;3‘/3 ﬁﬁmgf% (ﬁ;@h, 40?%&%&3;’ 1H), 3.50 (m,

1H), 3’52@§n(2f8 ikrh(mZHﬁ)ll@ﬁgr m 1t 137@&3 J(dn231ED3H)1 47 (m
321] Step 6 o a solution of
[003(@&) 4- Mé¢mr o-5- rretAhy| Sl qticghi hy difo- 5KR)-4-chloro-5-methyl-6,7-dihydro-5H-

cyclo?%.ga[|ccj;l%;rnrtn‘;jl d&J %é%ed . §A7%§§r§16g8 1r11 %,(,‘estﬁ;ngr wéll‘lsli Z?_ﬁf vas heated to

110°(D(fd5rt2 Qosrs. Aher edokihglr e&ceRSsobleht’ W@ﬁr@’(ové@@ﬁdérembﬁﬁﬁt ’H’(eeresmue was
r 2. days. The m xture was cooled to OC and t

fo

purifigh by aéfadedd rcamm%grmsz@eng ¥othghlexaneisgwb poqtalp @ﬁ_}  ive (SR)4-
I (12 e 0

Chloré 25{1:??\%% ﬁ]&)}(l ur € wds Og)el% %?@?ﬁgélmgﬁe{%%s(l% é 70%). 'H NMR

(CDGayy) 460 vHHz) pa%2e(nwald) e BO-8 03 €th, WHY,IB.€0-CIG (10 21EE), 238 (mil ) H), 2.40-2.20

(m. e A0S 82085 (reRh 8] tad TS B e by -2 1. MS
(APCH) [Meaqj98d7. chromat ography, eluting with ethyl

acet at e-DCM MeOH (20:1) to give
[003((3[]2) 4- éror 03:5- rilt hyzh 6solutgtinhy dfo- £$R)-4-chloro- 5-methy1-6,7-dihydr0-5H-

cyclo%%?ﬁéea ]Iz/pé)ac atg (@ZS égﬂ_éngl) g@IP %0@1]'1 %ﬂ) (S)-tert-butyl

-meiﬁlmplp%fd)zmea -ibdxiflatel H).0 gl SmeGr[Bl :m'ﬂ):, miktﬁg v, heiteﬁ té.125°C for 60
. WD 2008/ 006040 PCT/ USZOO?/ 072885 89 [00322]
hourss{xgﬁr cpoling, dhs mixtuge, was diluted with ethyl acetate (200 mL) and washed with water (6

x 100(AL %%mr%ngj %ag&?gvgy hm&i andé Iﬂx%irgtzfgkhéhe r_;sn ge mgr% Pyrlflier(]i by silica gel

cyc opent I m di ne- oxi

chronzatedraphyaeloting witk «fIR0 apdtite wa givieg8)-et-uyl 4LYOK)-7-@cet@y-5-methyl-6,7-
hours. After cooling, excess solvent was renoved under
vacuum The residue was purified by silica gel
chr omat ogr aphy, eluting with Hexane/ ethyl acetate
(3:1) to give (5R) -4-
chI oro- 5- net hyI 6, 7- d| hydr o- 5H- cycl opent a[ d] pyr| m d| n-

. A ~ - o —~ A P

_&




(m 1H), 2.15 (d, J =6 Hz, 2H), 1.75 (m 2H), 1.47
(d, J =6.8, 2H), 1.38 (d, J =7.2, 1H. M5 (APC+)
wQ koBiposs2R7. [ 00323] Step 8: To a sol ution of PCT/US2007/072885
(5R) - 4-chl oro-5-net hyl - 6, 7- dgrydr o- 5H
cycl openta[ d] pyri m di n-7-yl acetate(OSg 22rmo|)

. jin.NWP (10 d i .
cinydyshvchopemtalns Rt e oo el e Bontefe Wiy 18 00%). 'H
NMRIQUIS,, 460 Meiiz) £960-8139(d,1118, §.6ASI80qM, @H¥t4uf3e4 B‘@én 1H), 4.30-3.80 (m,

diluted with ethyl acetate (200 ni) d washed wit

3H), G\/éﬂér35((61 XH), 022 (mi,)1H)The2 Gwglthi 2. 7§I@ast)N§§5dr6(b@1 éiﬂd 1.49 (s, SH),

1.32- g%p g %g:l\g% %J&grl) ul?l‘?rhlg u%lwﬁ’ﬁ%f) u{}l#l%%%ﬂ)ftg e Sfldbaséelre‘? ers was purified

by cHifl tepbtatiyh b¢-HPLER)IChiraREEODXY cotumBtd39Ix 80 #rm, 15 mL/min, Hexane/EtOH
di h %)ro-SH-c%/ cl opent a[ d] pyri n di n- 4- yIAN) erazi ne-1-ca
S0:5P ks firt @cgolRT g, 3-§@baniny FaviR-Eehena, (algﬁRWIz'i)cetsxy-S-methyl-6,7-

i -G A0 g B (50

secoridnpeaB KRT =MBOGAARID) jvel (Sy-tlirt-tiByl74-((FRF S)-@suibkyrf-mmthyt-6r7edihydro-5H-

oS A T2, R L LS B SR sy cwmen o
(S)- téFEK\ﬁﬂe/ Et ﬂ(’tSRGﬂ{)@ace%;{%/M%?lM 7- -Ehlgdlfol-ffﬁk%cﬂ@]ﬁlﬁta(cﬁgymmdm -4-yl)-3-

73 mn) gave the tert-but acet ox

methYﬂEtpthé IMOHyldteomm—H@m @p@m@ éﬂM] @pb.gwtm(zky ;érnpﬁéhyl 4-((S)-
%O;( la .
2-me 1pe qgl%g%l/f Wih érg } eycf’cg)r akdi?%//?mldmh?ol Sec%rig'd%%ﬁ%rlde in

quanﬁtaﬁ(e@ﬁélaS) 7- acet oxy- 5- net hyI 6, 7- di hydr o- 5H

cycl opent al d] yrim din- ny pi per azi ne | - car boxyl a
003045 175 Sen 55085 | MBORT oF) (TR - RSP~ (G agmets pypegsein-1-yD)-6,7-

dihyc%) E%g ﬁé%@tgthg%ﬂ{ng% t72&1 dlﬁﬁ&%{{hé?rifi_e o33, 8, 0 mmol) and (R)-2-(ert-

butoxyyarbapdri-&f-cipprI-fludbphedyyprpmnperaid (38-mg,c@i®oxydlptneDCM (5 mL)

and tE gtkgfla?lr%_()l Orhl?)n %% P@M?‘% %ng r&t mrﬁ@? r"lg%drﬁq&tureL iwas stirred at room

tempérﬁﬁipeﬁ F&t UBuf. Ofhebsd MM Sva@tEmbh@Nanddtieneliask Wat udbedi®l silica gel
The sol vent was renpved and the resi due was

).
chrorm}pgrﬁplw piuting | with G¥IM/MeOID nréz(b@r dphgivee|tertbpgy! wWR)HB-(4-chloro-3-

ﬂuor%h?%%h?%@ %7(??# Z,Rg?(;ﬁ%ro%%% ﬁn‘#ﬁ% 677 -dihydro-5H-cyclopenta[d]pyrimidin-4-

yh- 3-®Lan1per5hh-dy§dj Dpe«snrqﬁaﬂ}zaylbarmxdata (44ynlngpr7&%b akﬁ[ rNMIR QGDC13 400
0X

MHzhS 855 (8 1704 31-6.88 6m BR0). 5055 30(mmad o 3 (- 319, 905 705m: 26D, 4.60-

4.00 ’(_rg‘ 21%{33 90%/%39 Aémmf”% Mf-‘ﬂ]‘ f‘xg)3 3340[ ‘3'50395?1 1 2?6({)9’&189 6H)0 N?s (APCI+)

[M+H}549.But y|

d h
(00385 opeeb B IBATACAE FEu By ) B S S RERP Y K-SR TR)-
7- hyden@)ﬁy % gﬁ: éﬂi@ Wik I &yél%érﬂa[é PN ARMn-43/ 13- netHylbif&Mik-P-y1)-1-

hours to give
OXOpYOpMy- 2R)caﬂlamteh\yith HICQ ANb @ dipkane]2 anL) 416D¢Mi(5hlybl} for §ours gave (R)-2-

amin A4 RN b Pt s SR O R By P -

cycloﬁ&lt{i[aﬁﬁﬁﬁﬁdlﬁmeﬂ) L hiethhgpiperirih )llyl)propan 1-one dlhydrochlorlde 'H NMR

4- di met hoxybenzyl car bamate (3. 96 14. WFLZ
(Dzodﬂ%osw%é 835 -SppiE(ng, A4 A -$9-4 34 (@oéHch (807. O&Gtzl— 1H) 6.95-6.93 (d,

o 480 Y ananss mEd N B A RATL B oo o, 0 200

2.50 @h.f 16H)02.20-020emy &H), @055 hditrh,orH). ITHe]. $2)(d,1tl|=cm4 HwpdH), 0.98-0.96 (d, ] =

68 HEi oMM WERLAR9(1 35 nL. 17,5 mol) vas addec

dropwi se (neat). The reaction was stirred at -78C for
10 m nutes, then allowed to warm slowy to anbi ent
tenperature overnight. The reaction was concentrated
in vacuo to afford a yellow gel which was partitioned
bet ween hal f-saturated NH4Cl sol ution and ether. The
aqueous | ayer was extracted once, and the organics



(4.81 g, 104%yield) as a pale-yellow oil which was
used without purification. [003271 Step 12:
w@ R)josaedoenzyl - 3- (2- (4-chl or ophenyl ) acet yl ) oxazedT/tis2902072885
one (3.00 g, 9.10 mmwl) wasgdi ssolved in DCM (91 nl)
and cooled to -78C. A 1Mtoluene solution of TiC 4
(11.4 o, 11.4 mol) was_added to the sol ution
foll owed by DI EA (1.66 milEX¥MB§4ymp|) to afford a
dark purple reaction.clhis was allowed to stir for 15
m nutes before the tert yINHZ 4-
di met hoxybenzyl ( met hox@yne 3r bamat e (3.40 g, 10.9
nmol ) was added as a sol ut|o DCM (10 L)
dropwi se. The reaction vvasaﬁ’:t d to stir for 15
mnutes at -78C, then all NtoXMBrmto -18Cin a
brine-ice bath for one hougi’ﬁms reacti on was al |l oned
to warmslowy to OC over hour period. The
reacti on was then quenchaggdM th the, addition of
sat ur at ed 2NH4C1 sol ut| on { 100 m_).

a yel I ow oil. The reS| dmlﬁlym ,kgud efied by
[0030&? onmat ogr aphy ésH gel elute

d 0,
xanestegthy|bh étltftrél)“ettl‘éilgﬁ‘fftl%‘}ﬁ‘ﬂ (% hﬁdnﬂutﬁg Py s added to a 0°C
soutlcﬁl ﬁ%&ﬁ}l'l Q%rpbﬁtoi}%ﬁ%oggﬁ -y I(dtmethoxyphosphoryl) acetate (5.00 g, 16.8 mmol) in
di met hoxybenZyl (( nzyl-2- oxooxazol i di
DCMn(7Q -nylL)) - Phe eactidnomogre nvgds)stlﬁedmbf@‘tCowaWUamb@ﬁatTélel(l a S@Dﬂtlon of 4-

chlor%?ﬂuafo%g?%gﬁb dc}e n(% ﬁhll > t6e§:3t (r(og()) 1¥1 4DCM (10 mL) was added by syringe. The

reactib@ Fixture wax QaX e @dri Iil ﬂnrﬁxtéﬂ Mred-WAmet | t6 ro@h atyiporatdreox@pstirred for
ro ¥ll)carbarrate (680 ng, 1.12 mmol) was dissolved in
anothBCEA

40, BQhivps Hica adigce and gwomixpure 1gs extrgsiad ity PNt The combined
extra&megéj%rbehsggeg@%?fl?eredl-r)gﬁd c&%leﬁth é&{] egﬁstegtﬂﬁt\?%gcqld‘é\”v&e?e recrystallized
from IRA g0 igivef @)-metiy] 2egeyt-tuwoxatirbomy] -2-&&thlon-Enpbphdnphadpylate (3.76 g,

67.8 1S B RS Rtk i v LRy s imidioce

[003(37‘?' ut i q%ﬁﬁ‘e OHIRGhA bAXBLLIRS cAbIRY- ﬁ@ﬁéhl&’ggquorophenyl)acrylate

ltere and concentrated in vacuo'to afford

(200 yle) &Ioi/ttaoRhﬁ@fR)dEt Dumhe(@(é@)]@ff € (4vag) wulr] Meé)é”l ESPAC (3 mL; degassed 1
h Wltﬁr}\rlonlg(éroe tthsgf%gsg é{stgﬁlvej% J?t éﬁrer.gé'lntaetdgyl\(ﬁirﬁa\)/( rur éeagtlol% ﬁubes The reaction

mlxttﬁlésdﬁé'iy g@t dilyth@ EfdH4eorM nAddr @0 psithitt anld stirred for 12 hours at room temperature.
((R) - 4-benzyl - 2- oxooxazol i di n- 3-yl )

All o ét)?f’y Tl mwem@ep@mbs?éoammswa@lm e (e Pmethyt 2-(er-
butoxgcﬁwggﬂgg&g%%rﬁx oﬂnhgfs?%lap?&iﬁ?;)ﬁpl(@)ﬂ%@ @/@lﬁelgﬁlﬁ Aale yellow
solid [vM1 BODsH]sed withQ8 Z@theSpepfichBon B58xHRGR (0. 240 L, 2.91

[003 n‘\rlﬁf-%j d ﬂe(gH»}%ﬁ_ﬁQS&é%g( g‘ggﬁ?,{'j'n l)-rﬁ%s}_%gg% Eq zb ﬁosiutlongdf (R)-methyl

2- (teﬁtb%tbwc%rﬁaﬁﬂ)gt(hfch%% @-tﬂuf)fb?ﬁén 8§ﬂ&g cﬁteu (e6d®rg, 39961 mmol) in 1:1
m nut'es, and then cool ed g sol ution cont ai ni ng
THF :H.@i(q m{é dhe fe@ptlon}jgtxytre was stirred at room temperature for 2 hours, after which

it wa{ﬁqut%{ \(v&ﬁ{h 6 alﬁg ed2 181)(]9% Oh’{g%gﬂeo%s Xélf)eli%ag éle ?Jﬁlgirfgﬁ) with solid

XOpr op car e (0
KHSQ, 4ndi émﬁablﬁély\bﬁlmz}adlﬁlehyn& @&n&ﬁéd g:xtrictihéfﬁodlr)edl NZBB,), filtered,

added dropw se ddition funnel, The ice
concdyfpRvand e BvReBCTEr 2 Jiamy, Hﬁi\#@fxaaﬁamt e PSR petoxirbony-3-
' . i WHs €.CMS (APCI
e o B L B KU AT PS e Bod (APeD
m/z 336 ddek] . The mi xture was stirred for 5 minutes, and then
warmed to roomtenperature and stirred an additional
20 m nutes. The reaction m xture was then transferred
to a separatory funnel and washed with ether (3 X).
The aqueous | ayer was acidified with KHSO4(s), and the
mxture was extracted Wi th DCI\/I(2 X). The conbi ned

o, oy 1 MNP ~NAN\ M 1



[00329] Step 14: 4M HO /dioxane (5.49 m, 22.0 mmol)
was added to a solution of (S)-3-
W@ e@snedowd oxycar bonyl am no) - 2- (4- chl or ophenyl ) peDps2v07/¢72885
acid (0.329 g, 1.10 mml) ins2:1 dioxane: DCM (10 ni).
The reaction mixture was stirred at roomtenperature

gvernight (16 hours), after wihch it was concentrated
003091/ 3 Sepunk. The r dsulseluien cl 8fidy Rr&kehlpre-3uasthyl-6,7- “dihydro-5H-

' I { t
el oS! Bt g BEAE G SuSPsFaBREMkaI B0 8 570
mmolvirt ﬂnresetmaron(s Zlhemhixturamds stiveedsad rooghs temgpresaturs déred énys blhe mixture was

cooleg i BEC oS o 1 Gt e Biomiee (Lo O fiDy®) e (htsaPS Friowed by

NaQCO!; (6’ g}] ﬁﬂwﬁfeﬁgﬁﬂfn@) PO relE i R0mixRurY 3644 Qtirre® £ MPminutes. The aqueous
am no- ropanOIC aci d

4-chl or ophenémg
phasehng ﬁ@@M@WI@@CH@m{% 290 nfle tgi: @mylnqgorgamq\,ﬁhqsgs were concentrated

e L

ethylt 0 aaetStelDEMLMe@If{ ( Sp63) anitso- %1\(@4 (R)-4-chloro- S-methyl -6,7-dihydro-5H-

hi henyl drochl ori d
cyclogEnAdIpDI neéc?naif’qp@%ie%ﬁaﬁmk°&mc°12' {5 oha S, 10, 350 am

r 8 1 FpMeCN: H20
1H), 5(3%5‘&}1?:%%@ ?&rﬁ%‘(r ct??(g }ét hrgz?d g/as StirT e)d over ni ght
[003181] r oomtdpggpefr at ure (1dlhiedr s) of af t @)-dvbihlofo-3-methyb&N-dihydro-5H-

nove on.a rotar evaporator [ e
cyclopgfaldlen k5o 4nd (aS EEoNE ﬁcgt%%rﬁy;’n 2de><§50 il was heated to
110°CESUYPHSurs. | ARE' codfin a&'cgs'sfsbﬁlgntv‘@vﬁshre%w(lﬁaer vaB®im. The residue was

m xture was extracted wth DCM and the conbi ned
purifiek by astlice geb rebrogategaphia2lBddy withi Htme’dthyhn@btate (3:1) to give (5R)-4-

concentr ter tox rb l am -
chlords S S e P s DS HE 08 70 ' MR
CDCYd ab(@lM 538.920@N1HYRE$0-899 (AL eRYOIBICE30 (BT 2(8A @l 1)), 2.40-2.20
( mz 200 [ M BOCH HTI WO 200&%/ 006?0/040 PCT/ USZO%E/ 072885 -
(m, 18, 3.00687]= 6t 21B: 1.7d (&, 30).ut47o(d, 8= 6.8, 2H), 1.38 (d, J = 7.2, 1H). MS
A, thyI 4 (pi perazin-1-yl)-6, 7-di hydro-5H
(APC éﬁdop% ?Za[d] pyrim din-7-ol dihydrochloride (88 ng,
[0031Q] 29 mBKp akd (19) - 3 (t &ftion  of (SR) -4-chloro-5-methyl-6,7- dlhydro -5H-
but oxycar bon | am no) - 2-(4-chloro [) ropanoi ¢ aci
cyclomg@[gi%yrugldzlg mlmq:e}atq: (0. Eé)&l Zt 1@1%; Hﬁl FlO mL) was added (S)—tert-butyl
' I 0 °
RPN 10,67 stnglle, T TR M Bedag 12 e o
hourssAftercedling, theonixture wpedihtted witli ethyllackiater(200né.) swd washed with water (6
nmoved, and the resjdue was  dissol ve
100338} TG Sfis TR ML) HOTPER TSI Nes piied by silca gel
chron%h“t(%?ﬂdé@t &Pﬁi@w‘ﬂzﬁ%ﬂgﬁl h&datdnél give QBT Rt ad1ed((5R)-Bla¥&oxy-5-methyl-6,7-
er u
dlhyd(osyHzyqlap@rﬁ[dﬂpmnmyﬂjyl)si mathypiRrazive: catheryintg -8 775t #y 60%).

NMR (R 400 M) 8 508 By 6 368, T A58 50 1D 50380 e

3H), 3. 36-9)36%199151} Gémt(&ﬂﬂH@ 3((121@ M), 7.384m, 11, 2%«0@5&&) 1.49 (s, 9H),
I% é} H} 7.34-7.20 (m, 4H),f515509 fied
1.32- l\rﬁ(‘) (r2,|_g ). MS:I_@APA(JI 5 IY[-ﬁH 13_‘])1 Thegregulting glg;xt%rﬁ]o gqutereomers was purifie
by ch%l_gépg’kat%% % g,@ (Chﬁal%gl C?DI]I IES; ]2'5% 14?01%%245}&&% Hexane/EtOH
50:50).=The2fitxt p&kl) (RTI\/S 1.8GChin) dakék§)-ted bﬁtyl [4510‘3321]1) B{agepomy?S—methyI -6,7-

dlhydf(égﬁ-é:gel [@E%Eﬁ@ﬁ% )? E‘l&the'tpgﬁraﬁ%e HCﬂB%yJ)aﬁ/(O 281 g, 36%) and the
second peBt (RT =6, (76'4%1'3)’ dive- (gtlte@t\[&it%pﬁ@ﬂab d]- E—)iﬁétex;gjﬁ ﬂTeﬂerBWRilhydro-SH-

perazin- 129/ 3- oxopropyl carbamate wth qg
cyclopgnip{dlparimj lwﬁ)yl)r?nm@tbwlpelsrmge -Fearbeyise 0389, 9%

(S)-3-am no- 2- (4-chl orophenyl ) - 1-

(4- ((5R, 7R) - 7- hydr oxy- 5- met hyl - 6, 7- di hydr o- 5H cycl open

ta[d] pyri mdin-4-yl)piperazin- | yl)propan-I|-one

di hydrochloride. 'H NWVR (D20, 400 MHz) S 8.38 (s, 1H),

7.37735(d J=8.4Hz, 2H), 7.23-7.21 (d, J=8.4Hz,

2H) , 529 25(m1H) 464(3 9H) 431428(m

NN N N PN TN N NN



descri bed net hods unl ess otherw se noted. Exanple 6
Cl NH2 I/ ONN HO

W@ K)jos/aecmd no- 3- (4- chl or ophenyl ) -1-((S)-4- ((S)-Feus2007/072885
on- 6, 7- di hydro- 5H cycl opent gfd] pyri m di n- 4-yl

- 3- et hyl pi perazin- | -yI ) propan- | -one [00334] 1H
NVR (D20, 400 MHz) S 8.60-8. 40 52( 40- 7.
[00312]) | St Tog S(Oﬂﬂtlonﬂﬁ)(s)-t&rtdmf}i 4@1@5& )mmroxszsmlzﬂ £¢-dihydro-

st-oyp Rpedtdfhupy figidtn 1 Wl eranBhsdn Bl it 5 D38 gmnod in THF

(10 mEﬁwEXeaamribdaNZH (60%) 50NHG, (.BNnishol) kKd Mel (0. 08 mL, 1.28 mmol) The mixture
-am no- 3- (4-chl or o- 3-f |l uor.ophenyl ) - §(S%‘
was St?mhiﬁi Ry tenper Wﬁfd?fal-g@HThE%lI“B%WP%\{e&ToﬁW P Fesi

t I 0 . -
by sméi ga abf&H%}IE_Jg&eléJ rbh!n@gg)w% arﬁnﬁ !ice%ke té %@\%3&]]? téxlﬂr%l}{lym ~(5R,7R)-7
methozy 25n&hylep, - :hhydm}@H-cﬂcl@@n@[cﬂ@yr(quml&-ﬂ) 3-metﬁjzlpg)emm@ﬁrcarboxylate

. osqlw;%’/% i@h%&g@%ﬁﬁ@@ﬁ&ﬁ gi@. ,\%9554.9@6%'0 Y, 3H), 3.55

- 3 h I = 3
(s, 3H§ %F§4 229@5%)%? 2@51&9 H@)r ;3%%%” genlt@fzg 9H g 17 2% gdh)J/ drlg 45% 3H), 1.1
(d, J—c')S/ H@pﬂﬁb& H{Wf)ﬂﬁwfﬂ- 46%| - 3-met hyl pi perazin- |

[0031@?"5)2'0!3% ane. eia’_bnent[7(9fo é’?ggrggut(m%% =/ -Tg&?)'}%% e‘?hyl-6 7-dihydro-
5H- cyZId))entﬁd]b@nﬁmd;QA(}m 3-hdhylfp gjgzlﬂe matﬁaﬁkylétb‘bwnlﬁ - @M)@n dioxane, 4

|was purified

49-2.30 (m 2 1.60-1.
mL) 111ng4 gg(b]ng far 18 mprsqu R9)7 {nmhq](y .ﬁzmcghyl 4'_?(S) 2-methylpiperazin-1-

yl)-6,7-dihydro-5H-cyclopenta[d]pyrimidine dihydrochloride. MS (APCI+) [M+H] "263.

[00314] Step 9: To a solution of (5R,7R)-7-methoxy-5-methyl-4-((S)-2-methylpiperazin-1-
y1)-6,7-dihydro-5H-cyclopenta[d]pyrimidine dihydrochloride (52 mg, 0.16 mmol) and (R)-2-(tert-
butoxycarbonyl)-3-(4-chloro-3-fluorophenyl)propanoic acid (49 mg, 0.16 mmol) in DCM (20 mL)
and triethylamine (2 mL) was added HBTU (59 mg, 0.16 mmol). The mixture was stirred at room
temperature for 1 hour. The solvent was removed and the residue was purified by silica gel
chromatography, eluting with ethyl acetate to give tert-butyl (R)-3-(4-chloro-3-fluorophenyl)-1-
((S)-4-((5R,7R)-7-meth6xy-5-methyl-6,7-dihydro-SH-cyclopenta[d]pyrimidin—4-yl)-3-
methylpiperazin-1-yl)-1-oxopropan-2-ylcarbamate (70 mg, 80%). 'H NMR (CDCls;, 400 MHz)
5 8.57 (s, 1H), 7.28 (m, 1H), 7.05-6.90 (m, 2H), 5.40-5.05 (m, 1H), 4.90-4.30 (m, 4H), 4.10-3.60
(m, 3H), 3.55 (s, 3H), 3.53-2.82 (m, 4H), 2.26 (m, 1H), 2.00 (m, 1H). 1.42 (m, 9H), 1.30-1.00 (m,
6H). MS (APCI+) [M+H] *563.

[00315] Step 10:  Treatment of tert-butyl (R)-3-(4-chloro-3-fluorophenyl)-1-((S)-4-
((5R,7R)-7-methoxy-5-methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-yl)-3-methylpiperazin-1-
yl)-1-oxopropan-2-ylcarbamate with HC1 (4M in dioxane, 2 mL) in DCM (10 mL) for 10 hours
gave (R)-2-amino-3-(4-chloro-3-fluorophenyl)-1-((S)-4-((5R,7R)-7-methoxy-5-methyl-6,7-
dihydro-5H-cyclopenta[d]pyrimidin-4-yl)-3-methylpiperazin-1-yl)propan-1-one  dihydrochloride.
'H NMR (D0, 400 MHz) & 8.51-8.40 (m, 1H), 7.29-7.21 (m, 1H), 7.10-7.00 (m, 1H), 6.98-6.90
(m, 1H), 5.15-5.02 (m, 1H), 4.90 (m, 1H), 4.70-4.67 (m, 1H), 4.08-3.98 (m, 2H), 3.75-3.50 (m,
4H), 3.37 (s, 3H), 3.20-2.97 (m, 4H), 2.60-2.50 (m, 1H), 2.30-2.20 (m, 1H), 2.10-2.01 (m, 1H).
1.25-0.95 (m, 6H). MS (APCI+) [M+H] "463.



Exanple 9 C NH2 O(N) N NN J HO WO 2008/ 006040
PCT/ US2007/ 072885 94 (2R)-2-am no- 3-(4-chl orophenyl) -
wo 2008404096 h dy roxy-6 PCT/US2007/072885
7-di hydr o- 5H- cycl opent a[ d] pyg4 m di n- 4-
yl) pi perazin-I-yl propan-I-one [00337] 1H NWR (D20,
400 MHz) S 8.44 (s, 1H), 7.31-7.10 (m 4H), 5.20-5.16
(m 1H), 4.00-3.90 (m 1%‘{)“,’“‘81.‘*%?2- 2.90 (m 12H),
2.60-2.50 (m 1H), 1.90-1.80 (M 1H), 1.17-1.10 (m
3H. M (APCI+) [ MrH +402. nple 10 MeO ~ O N QO
NN _ NHO (R)-2-amno *H({5R
7R) - 7- hydr oxy- 5- net hyl « N _
7-dihydro-SFLcycIopenta[d]py[iﬂidin-4- yl ) pi per azi n-
- y1L( 4- met hoxyphenyl ) propag- I - %' [00338] 1H NWR
(D20, 400 MHz) S 8.44 (s, gﬁgﬂ. 17-7.10 (m 2H),
6.90-6.80 (m 2H), 5.31-5\ N@n1 1H), 4.15-4.05 (m
1H), 3.80-2.90 (m 11H), 668 (s, 3H), 2.26-2.20 (m
- - +
PreH)’o% O 209 ‘:106 bhe C1).4 1'57 ( 3d' -elgh:;\ﬁg wdihydro-5H-

2- ( 4- GRI AL ARAEINinigih-ali1 BlpetaAd- Ry fedB¥lT Q¥ affiydrochloride

7-di hydro- 5Hcycl opentaf df pyrirmdrn-4- 11)-3-
(00316}t hy| Htgel aTo - L LydlopaBbgtteo flaskowe@nadded KR pEaPuldgon0(#.12 g, 0.5
mmog,.00 ?/31103}% %%4}(_&?%)3%1%5%&@% gthgrOES%'Ozn?L)(. e 1re ction mixture was
cooled with ice-bath under nitrogen. The bromine (25.62 mL, 0.5 mmol) was added dropwise over

30 minutes. The mixture was filtered and carefully added to NaOEt (21%, 412 mL, 1.11 mmol) in

an ice-cooled bath. The mixture was stirred at room temperature overnight and then 1 L of 5% HCI
and 300 mL of ether were added. 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 added to
a warmed solution of semicarbazide hydrochloride (37.5 g) and NaOAc (37.5 g) in water (300 mL),
and then boiling ethanol (300 mL) was added to give a clear solution. The mixture was refluxed for
2.5 hours and then stirred at room temperature overnight. The mixture was treated with 1 L of
water and 300 mL of ether. 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) & 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).

[00317] 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 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 was
removed under vacuum and the residue was dissolved in 150 mL of acetic acid and cooled by ice
water, and zinc powder (45 g) was added. The solution was stirred for 30 minutes and then filtered.
The filtrate was neutralized with 2N NaOH (1.3 L) and NaHCO;. The aqueous phase was extracted
with ether (3 x 200 mL). The organic phase was combined, washed with water, dried and

concentrated to afford (2R)-ethyl 2-methyl-5-oxocyclopentanecarboxylate (20 g, 96%). 'H NMR



1H), 4.40-4.19 (m 1H), 3.80-2.80 (m 12H), 2.55-2.40
(m 1H, 1.85-1.70 (m 1H), 1.22-1.10 (m 9H. M
W@ 2008080044 M-H] +458. WO 2008/ 006040 PCT/ US2007PQi7R8RBB7/072885
95 Exanple 12 YNH O C | N NN I~ HO Preparation
of 2- (4 chl orophenyl ) -1-(4-(/-hydrox-6

7-di hydr o- 5H cycl opent a| rimdin-4-
(CDGJ 6%&%@5:441 A ?Hg%27§éAnéyp£ﬁ W) 6;6&{51(]1]{) 3r39-2.10 (m, 3H), 1.42
(m 1%%*1)’3%%912@{{?1 ge(fr[ p340] Step 1: To a solution of the
’ “oxocycl ope

t Ayl it anecar boxyl ate (40 g, 281 nmol)
[00318)d th@g (2110 g,a 2831ut[ﬁ‘11i0| Min ethaoel 620QRI-dthylas2-methyl-5-

added KOH (20 in water (120 Lﬂ%{ Th%,
Ox00yHOpERIARE RS YIF I@B(%dl Fermine o hiowrt (b ey BRI B in ethanol (100
t
mL) \g%%gﬁftjlr(g?gg 3%5 W@%’]eldg(?glg? g{h{:\g{#ﬁe{{ﬁ\rﬁa vsvas refluxed for 10 hours.

Afterfcpd)ltrgr thel solwersthved rvmo‘h:dwad dhe ramduajwasetdautr@li@ﬂf\@ﬁcboncdmeated HCI (12

mL) a(2f:[)2 teg Q%JCt‘i%ISQ¥I}SP%INE¢ 1( ?\{/%"]TRS n]tilg {)‘lﬁgf]f%h%{[ AH anﬂ the residue

was p_ﬁﬁﬁéd $¢ |sil|fch Bl éhfromatograph elu’un% with Hexane/ethyl acetate (2 l) to give (R)-2-
2- mer capt o- -di h dro c openta[dl(grlmdln- -

merca(pioz&znqghyl b7 - @hydWS ¢mlopmt InyPoudintdyolds satffer %h“el’;ﬁ”) [M+H]
+183. N (8 g, slurry in water) and followed by
‘concentrated amoni a solution (27 mml). The mixture
[003MS r ef med f ofo 6 ah OWSpen-Ehbﬁ caf al(xp2-nwacaptok5- htedfyéd 7-dihydro-5H-
ent was renoved under. vacuumto afford
cyclOBerrra[é]PWardén 4 (&3 & Spénta[ad) py distitled water §10Y gﬂé?fvﬁ added Raney
Nlckeqsz% %aﬁ_& Nﬁ@)ﬁ%%)z%gg nlzﬂi’&?)e @ﬁre@lﬁé{édsfor %Fll)ours thinl_l)ﬁltered and the
ﬁltratz WLaSchdaﬁtr:(md to2dfford (R)6Hmethyl- Q,H)dlh)[dm}SHQC]yclSp@pa[Blpyﬁmlthn -4-ol (9.89
[ hydro 5H- cycl opent a[ d] pyri m di n-4- ol
g’99‘%°8“§$&8p‘%]% E\q ﬁ#& in DCE (200 M) was added DI EA (15
003 86. gtegt 0| A T;hﬁ MO XL L mbh§1-6,7 1 ditydeb- - €1H8nta[dpyrimidin-4-ol
[ m}nperat%re form130 ?n nu%Rgs 1<':11nd§t hen ggded S%C?%ena[ Jpyr
(5.8 gn38.6268moD)nindIOCInER) mdllavas gq:ﬂ;wgpg: forth gnnqﬁ:sxﬁgp@s l; was removed

under .’chpﬁrg daaﬁtthé % %%V%B%SB\%IV&? in Eﬂ\/} I(lgbo Hl:[.% ke Was then added to

uxed for our . teér coo vent
satura‘tﬁiTNquOa (fli)OtrhE) IThS laGutdusplsaselwas thV&d:dl WﬂthHCl/B J 2000 mL) and the
The m xture was basified by adding.ice-coo

comb&ﬁﬁi:fgﬁwm%ﬁe%wéeoeeedaﬁﬁxéoﬁ?r&em%e%ﬂhe fFﬁQ“%Wd&rﬂ“Eged by silica gel
chron%@%@p ﬁﬁ%arv%he Cthyl ThE AN USO YR e P IREL cHBR- aRiSAL6, 7-dihydro-5H-

x 100 L). The organi ¢ phase was
cyclopma:[d]pgdmxcﬁne Sd 8 grzﬂe%c)o‘mbHMR ateal;, AveMHesb 8:8¢ (sd$l), 3.47 (m, 1H),

520 G defickotmgrD SELETIER Ysafn b f Byl 5w o0 Y

chl or , Tgdi hygr o,5H pental _ $6.7-dihydro-5H-
[0032;1'] /()S?elé B! ’Y%CDC].?),S%%I%%Q M_|Zrc‘)§“ @8P¥-Ehl?}(ﬂ5 Hfétl{y 6,7-dihydro-5

cyclosem;ﬂdlpyomlc(lm (24$lg 1428 agaal) MCHET @HHML)Wes20ided (8.30 g, 37.0
96 100343] Ste

mino ) B PSS Qb ane sy i ps g was
coole@,to 0°C and to this was added dropwise Na,S,0; (10 g) in water (60 mL), followed by
Na,CO; (6 g) in water (20 mL). The reaction mixture was stirred for 20 minutes. The aqueous
phase was extracted with CHCl; (2 x 200 mL), and the combined organic phases were concentrated
at low temperature (<25°C). The residue was purified by silica gel chromatography, eluting with
ethyl  acetate-DCM/MeOH  (20:1) to give  (R)-4-chloro-5-methyl-6,7-dihydro-5H-
cyclopenta[d]pyrimidine-oxide (1.45 g, 53%). "H NMR (CDCls;, 400 MHz) & 8.66 (s, 1H), 3.50 (m,
1H), 3.20 (m, 2H), 2.44 (m, 1H), 1.90 (m, 1H), 1.37 (d, J = 7.2 Hz, 3H).



36.8 mmol ) in chloroform (200 n.) was added MCPBA (19

g, 84.8 mmol) in chloroform (50 nL.) dropw se. The
wWorose@4mas stirred at roomtenperature for 1BCTOS2007/072885

After cooling with ice-water the m xture was

quenched with Na2S2G3 (27.5 g) in water (110 m_)

dropwi se and foll owedaw){lg Na2CO3 121 e%! in wate
i LH10 S

[00323] ) " dr S%M-se.Z:The for g Bhas®fwas(® ﬁ?]aﬁoeﬁméﬂ‘d ?’ﬁéhhydm'SH'

i & LT 0 MLYWs heated t

cydoﬁﬁ)vﬁ&m rérﬂgi?lgea%xll%@glhasg’ fes %%r"%glh %icc%% &e&?#pr ét ed )Z_l s eated 10

110°0 6w 2 hewrped figrucoelifss e&Bes@)solvﬂrtewases:nnbued ua@rszub;lmctTlteoreSIdue was
on Si I i C tin

puriﬁ%@ é? glﬂtg:%?% a}aaograp glugng Wlt?ll ﬁexang/et?lgl acetz}{ce (3:1) to give (5R)-4-

dtér @ixge %). 'H NMR
chlor&SgIE(E:t e—% ﬁdﬁ%&bﬁl‘ﬂ{/}@b’ékﬁ&%}dﬁ(}ﬂﬂﬁ&ha}[ ] Boek t+1 f Ogg 4/1 21

(CDC%t 490 BIHZy 88 Roimu t1iHpn6.80-6.03 (m, 1H), 3.60-3. 30 (m 1H), 2.84 (m, IH; 2.40-2.20

m 0GR b g B3 ) R o R G 1 72 1m0 s

(APc[m;)[MAQg mjpled dropw se to the acetic anhydride (50
at 50C. After addition, the m xture was stirred at

003281 & fSam 2 Hourlo Afa erso@n@m. n@f t KER)sbFhierers-meghyl-6,7-dihydro-SH-
d e
cyclo ezlgg@?gruﬁ?ﬁi% g ﬁﬁgt?ﬁ_) H)eil_ ea 4 ){1?113%)12 nV\NR/ﬁ’S{(Ier lrﬁ"gJ W%Qdded 1-Boc-
piperdzten(0theg, 4@ medol). ihs I'éﬁimn&dlxtuT&leva’sG&aﬂdetoV\H9°Gliblj é@thours After
to chronmat ography on silic

coolings the Jaactiep H}}T(mlgcgf,saQIE,lt?dé]_Wlih gt% acp@tea@i)g ngtaﬁg washed with water (6 x

100 11411)C e rogfiaﬁlc spﬂiww% grléd_land3¥&lcgrﬁ%dam13 Qé’sﬁdlf@ \gésgiuhﬁéh by silica gel
acetate (CDC13,

chronfagqgrdpHy, eBitifg- w1ﬁ1 bﬂly( mpetatlel) to ng(le@-bmtyl (M(SE)—I}-acetoxy- -methyl-6,7-

d1hyd$_§ﬁ-cPrﬁl A—%%]gyrg%id@ 4.f/gp1£e%1|n 'T‘ cgglb’%yla% ®% 799 B NMR (CDCL,
400 MHE'E 960 45 1 %CB 6534519@( glsment@{ @]H;yz Bl IH)723(2b (m, 1H), 1.49

acet ate . 4 nm) and T
(s, 9t} 29\;513205(@{5{ at) 1M§C(AP§J‘@e[MQH]n é77( 1T}@:5reg11tm§mg<4urﬁw§ the. dlastereomers

was ;?%%egn &XPII cllllrrgld \;\)Azsuiagl &glélél ceﬂ%% Ggl{urrr%;) 3%06 ﬁ)ﬁr?g—?exane/EtOH

60: 40w|211 hnlwatier Taé fixst PRk (RT Jhe nﬁﬁpgemeah@ kmsmtm((dmm 7-acetoxy-5-
oncentrated. The resjdue was su

meth)érﬁa%ﬁéwgr%wlqyﬁnféidﬂwélaila@r‘*-ylémnﬂr?%e-{f arﬁ@&ﬁﬁ%é? L 24%). The
seconé%sléh@r 2 &6 lnuy %léve R fePlihtdl hﬁﬁ(gl@ 7Sy RULbxy-5 S-methyl-6,7-dihydro-SH-

acet oxy dr o- 5H-cycl opent a[ d] pyri m di
CYClown)ﬂqidkpanmdmé-yﬂ)pmrabmmlHatlmxymtezm 1§2 2729%). Mﬂ-{AW) [M+H] *377.

[003 g%fg r;{yHé 1§ue§n§ te%shs.l@']f?)n({(ﬂg;g)glgce%%gyg.-aml-?tlky’:fl]%ﬂ-dlhydro-SH-

cyclo%é?ha[d]éirﬁl%ld%a Q%I)Qmera%iﬂ}: 1- c?artﬁ&%l%t@?) 14418, 033:% 6né1?10 grcx) %fig?m mL) was

addedSLeH ',(3]’\/[';'@ @Lg oTth n@ﬁu@f wase s‘qrrqglu@tyqoom temperature for 6 hours and then
1
quenc‘he(g Zmﬂ ?‘{QFY E %QX&(@ t %\{_L removed and the residue was )ﬂlg{'leéd by silica ge

cl opén pyr pi perazi ne-|-carbox
chron(aﬁ)og%ébhg eliitide Wﬁtble)hyll ﬁcethﬂEt(( tive k) -buk 4-(BRIER)-1-hydrbxy3Wmethyl-6,7-

iy IR T DRirere- gee e . R cA09 %9 'H NMR
(CDdE‘;Mo@ﬁlﬁ{%f}Fgﬁs‘gfg\s;ﬁ%t &’8 a%)D@'\('Aﬁl X 13,0985 1o (Ilh@H) 220 (m, 2H),

or gani c concentrat ed. The resi
1.49 (agt)s LY &kt =t o8 Hh;ﬁmah@qmy) bR B3Ta gel, el ut ed by

20 fford th )
[0032%9”7 (20:4) 7t di b g? sty %;éggpgﬁfu} Fxﬁr%yr? -methyl6.7-dihydro-5H-

4 | MR 2 mL
cyclo?é&%%)l%&ﬁﬁfﬁ?—ﬂ%fipe%fn@-qxéélrlﬁ;xila(eowgs ta%te\(/l\%yngﬁo}ég/ g'0604 6oxane mL)

in DR¥T/ (9S2007 f@75886urs 9p 51v@4(5(&ﬂR)1$-|)nethyl dapipewgin(inyl)-fydihydro-5H-

exclofapitaydici of Bpyardogtice Vs (AP st s UL

9H). M5 (APCI +) [M+H] +321. 1003471 Step 8: To a
solution of tert-butyl 4-(7-hydroxy-6, 7-dihydro-5H
cycl opent a[ d] pyri m di n-4-yl) pi perazi ne-1-carboxyl ate
(O 37 9, 1 2 rmol) |n DCI\/I(20 m_) was added HCL in

o o R o R



di hydrochloride (0.25 g, 98%. MS (APCI+) [MH +221.
[003481 Step 9: To a solution of

wa2qopiop@r@zi n-1 -yl ) -6, 7-di hydr o- 5H cycl opent a[ B{PpyYs100n7/ai72885
in- 7-ol dihydrochloride (40 , 0.14 mml) in DCM (20
m.) and TEA (2 nL) was addedPS (tert-

butoxycarbonyl%;soprop | ) am no) - 2- (4- chlorophenyl
[003264 i ¢ 7 Te;buty] 124 -dimnthoxyhenzylembamats 20349, 20 11& *Rmol) was

dissofiyg%ln) THE?ﬁe SZ%M @oo‘f@stosi%"ﬁ eﬁegs%angf? i ab HARES %Mrb\?\léﬂ Bthium (7.44

our. vent was renove e resi due
mL, iSubmenl) dropwike overbdiye apihyte paricd foi affardye bale@lb]ﬂnve goliyon. The solution

th acetate to afford the tert-but
was o T o ey SRS oy SRR OB Sy G35 Bl g mmoD) was
addePBRPWAE FhdAY)! | THeDleRettbn was stirred at -78°C for 10 minutes, then allowed to warm
yl ) pi perazi'n-1- yI)-3-oxopropyI(|sopropyl)carbanate (49
slowlyrgo ag@q@it tep@)e@at\m@ onertfight H) The5ek4ctign09 @y odnceteated] in: vargo do afford a

yellov§ gff'lwh F C\)Jvrag 1§1rt]1></)r11.3dJ %e%?vien( hﬁl%sa&lf% N&“(f! solution and ether. The aqueous

layer dstab)édfrﬂ:téill‘br&y Ccheipds toad ] c@WdréTb&hﬂméd yThe io@,&hﬁZlhybr was washed with
car bamat e

3- oxopropyl (i.soprop Ié 49
Waternﬁwp)brmﬁa e E)eﬂo drigd omﬁaa Qe dligee, 2p &P‘éf)@ﬁﬁ%‘e‘{ A!Mvaozw 'H NMR
sup st)the d!:’s‘?remn)é%]r;ﬁ "/@t feftloafl1 29t dlgf%t &?Pﬁg thidx§methyl)carbamate

over ni sol vent” was enbve t he
(4.81%; ((m-/ci?ubkdb @@hm‘ly—ly@llo]zv ¢iltwhith way dsedhwitt®ut purification.

oy 5450 58 Sl ooenl oL pYL L XA BLBSAEL o0 . .10

mmo%%s HESOIQ&P@] DA N\/B ERP o Q00 MEeL. 8a @Mgl%iu%ng’@bl{lt’fﬁn of TiCly (11.4
34(m2,72719(m 2H), 5.1

mL, {1 nqm)l) qu @d[led tq@e( sojutipp) follawerdobya DOIDA ((i-rﬁ6 ]_1)_1H)9 55 mmol) to afford a

dark éﬁ%ﬂe % %8 r&m ’ghl(S I_Qva% ]Iédlg‘?’ %ﬁ&r@gs ]1?) utes %fo%Exl(emteirt butyl 2,4-
dlmethaxyt’)elﬁsﬂjl(nﬂtho&b/rﬁéthyl)&}bahiafé (3“40|\éY10J9'Bﬁ?nol) was added as a solution in DCM

§4 chl or op heng, (i sopropyl amn (4-.(7-nmethoxy-.
(10 gn didwmxsg 5H- §l€| dﬁ%ﬁﬁlpaf UTSpyIaHW nto st1r for 15 minutes at

-78°C4'tl¥aln)ambal€d ﬁ)z\yvﬁhd A I1 MU F&paaﬁhde 19@§atm12tglg$/ogto GQﬂQreactlon was allowed
PCT/ US2007/ 072885 0035 H NVR (D20, 400 MHz) 8

to wagn 8@wlsto 0PE)over7a 2.0 -hauraﬁrl@dn TE&—&)eactR)nZJQd-s Theh@;uémhe@ Mjth the addition of
satura%_ﬁ? %nggé%%mﬁ rr%ll;s OTI%: %ag %n%g%}(_%?ar%ﬁgfzééd\gg‘%ggr%jd ig, layers was
extradt®d ordd) witkd DM 2. B2 c(o%i‘ﬁ)inedzoré'«ﬁn@ 1a¥8rs(Were Hrled oizergﬁfg$0§3ﬁltered and
concegeggatﬁ% :;Pé{/@igo%g pﬁﬁ)r%i\dfa narlrl]ow6o The ;es1d1(1é/_\ \Fz;% ;)-l)lrl 1e|\d|+b|;/|] cht(?rrslgography (silica
gel eluted with 4:1 hexanes:ethyl acetate) to afford the pure material as a colorless oil tert-butyl
2,4-dimethoxybenzyl((S)-3-((R)-4-benzyl-2-oxooxazolidin-3-yl)-2-(4-chlorophenyl)-3-

oxopropyl)carbamate (4.07 g, 73.5% vyield). This tert-butyl 2,4-dimethoxybenzyl((S)-3-((R)-4-
benzyl-2-oxooxazolidin-3-yl)-2-(4-chlorophenyl)-3-oxopropyl)carbamate (680 mg, 1.12 mmol) was
dissolved in DCM (10.6 mL) and water (560 uL; 19:1 DCM:water) at ambient temperature. The
solution was treated with DDQ (380 mg, 1.67 mmol), and the reaction was allowed to stir for one
day to afford reaction completion by TLC and LCMS analysis. The reaction was diluted with DCM
and washed twice with half saturated NaHCO; solution. The organic layer was dried over MgSOs,,
filtered, and concentrated in vacuo to afford a yellow-orange oil. The residue was purified by

chromatography (silica gel eluted with 9:1 hexanes:ethyl acetate) to afford a mixture of the
aldehyde by-product and tert-butyl (S)-3-((R)-4-benzyl-2-oxooxazolidin-3-yl)-2-(4-chlorophenyl)-



(N, a1 / NN NHO (S)-2-(4-chlorophenyl)-

4-((5R, 7R)-7-hydroxy-5 -nethyl-6, 7-dihydro-5H
weyBompemt al dl  pyri m di n-4-yl)pi per azin- | PCT/US2007/072885

-yl)-3-(isopropyl am no) pr opgﬂ -one [00351] Step 1:

Ethyl pul egenate (130 g, 662 mmol) in EtQAc (900 m_)

was cooled to -78C using a_dry_ ice-isopropano|
3-oxopeplcabamele dnojasspaibiel ot @dpatl%mkbw}lﬂ?g Ebipgmass). LCMS

urple in color. At this point, ozone
(APCf+§%£b$@1LM?%(2§g%F and the reaction was renoved from

[0032)8]16 dr \StdpCIS: AR H,OX (0uB10 mBs2. bubiﬁl(ﬁ)jwastHdda@to a bdution of LiIOH-H,O
action mxture until it tur egg | ow. The reactJ[ D4 at toom

(0.0978 e &8 el B s itHEiH G bh)- v ABE dFACUGh i W sl
d d G écHkainiag @ nikture of tert-butyl
temp Jrﬁﬁ% %félg%n{rlrlﬁl)% és %ﬁe@@%fﬁlﬁﬁl 0\:23 lt‘:g%l ed to OC, gand Zn i
(S)- 3«6(11%){4 l(eﬁi5ylgz omSazmhdin)3 -yRx3-(dettiedophpuyl}-3-ononremy leamatpy  (0.535 g,

117 B 55 LGRS RERaehL PR 8 0 O o) vos s

dropvﬁbé IS}eﬁcﬁﬁjtldnhﬁlﬂl%g h Te ptha@lf waehlidwredtto sfo@ﬂjbmrrh h&ldzthenn:actlon mixture
dust. The acetic acid was neutralized to

was stied evasnighio T herrqadiapaoBtushyaether seqleditod T e ﬁ&%tzgoxn mL) was
i d1%hd d

addeof/go%é?r&tuée g’g% %ﬁ%ﬁ%l@%&ﬁ\?&ﬁ%ﬂ%§fﬁl@q i ﬁﬁn’)"ﬂe&?e@fdr stirred an

addxtlemcm: omeet afbe aedetay Indk@re svas tllmnotmnst"qrxsfdl td g mmguory funnel and

G54 00D, T TREMTL SR G AR iy e s v

extrac%ecﬁ%‘tfl‘ ﬂC‘l@ (PX?CT% SRENhANSEAED e dled (Nm& f&ﬁreﬁZzﬂdeBncentrated
nmol ) (1.2L). The reaction mxture

to givst(S)- Bé@naqutqmarbwmnmr@ecmmhenm )PTOBYWHC 1 (R 8, 94.2% yield)
QuUr S, as j udged by TLC
asa Wgﬂtg %ﬁégg #)%/m?hﬁg{lﬁﬁ%@%%?concent rated to

[003Z93DVe ;g,sw_rh ANNHCI/@ioMdrlel (sg9rrﬂsmuenma$ walb a&tdd\/ted sbhution of (S)-3-
shed twice with H20, once with_ bri

(tert-lqwzwbpnyl@mmpb?-éﬂchlamhwhe@m?oa? 14 o0 & % ﬁgt'ﬂwl) in 2:1
dloxaé @BI\@O(I"[ e YElBe Qﬁlxiuree'a\%?%ﬁggd(ﬁ fin ténl]g@atgre overnight (16
? C|+)

S an orange ol
hoursD I\Alﬂd]r wlhdmt 22 86106EtE RCVB WESROG7/ Umsaﬁtmggo{lmsm}re was diluted

wit SHE% R ob e STMRA o Bk by 7t pisysgpsgiwed s
with %ﬁ’ér %nmln)l tRNSHIRATTRIR 10latear svBdikrali @0 3R agmed14812frﬁ4‘unnel with
mrol ) in formam de %303 456 m, 7640.19 mmol) was

nitrograarressure oriosed IihestiealS Keifielasideinger RiBBESTARErSUE] Ylefed in vacuo

o {05 R TR SRR g 0 g it s

whitef Iwwmfn HPbhe >MSrea%rmve¢mMSX@CIvmmmdl stillation.
f ormam di ne st opped com n ove t he remauOr;‘{kg):_lg3 amino-2-(4-

[003%m| in $HEe 18t Bps2 %6} 160 B 28s phfletéf sHE
chlor&%ﬁegylzérb 0{03 efdzl%rdaﬂ)orlde -EBQ9§ J 180 nRAMDIE BHE (WRESIES lammonium

d"With DCM  The co i ned organic.
hydreoider mt&hydvetee(O 382 igedl 1 { Nen2gD) 10:1 MeCé{ He) (b’ﬁ #L). The reaction mixture

concentrated, The resulti |
was PR e TR P CBI R PO nale e i PRENCEES febhoved on o
rotar% ERAOAKGR! YThE Wilk@ke W dlusdd \K/iﬂﬁd/atéﬁhrui wmhe@fmtﬁteﬁer (2( Ka The ageuous
vol of ether vs. DCM sol ution), causing S&ﬁ/{ bined
layerpwasc peiflifigd evithy KESOH() ﬂliliesmwlﬁwfﬁr‘é%ﬁaﬁ?‘? At andthe combine

extra\clzﬁ 'Wel\géa’ gl‘le g\fl dﬁ aﬁfté? ﬂ%b&&!&n%téﬁfféﬁ gi{d Sf)13*-(hér’t19ﬁ’t§iycarbonylammo)

er and di sposed
2- (4-f:1nlbtoph¢1@/1)pa$amm caendt (IOEﬂQédg o t}mltl)J paii foamf r DRLEt 1 area% pure.

LC/MSGPAI%I+9m/%A§)00nR/I%Od+TﬁS and then dried on high



vacuum | i ne to g| ve

(R) - 5- net hyl - - di hydro-5H cycl opent a[ d] pyri m di n-4-o0
WO 209806026 ¢, 65 00% vyield) as a brown -yel | oRCPES1097/072885

solid. LGM (APCI-) nfz 149,2. [00354] Step 4: Neat

POC13 (463.9 nml, 5067 nmmol) was added slowy by

addition funnel to a OC solution of

[00331R) - 5- ritemy}6- d 072 diohyigr 0ofs AR YR peHykidpipgirint [yl 4-dihydro-5H-
3 L) g o t h
R L I G T s e

butoxymrbmlmmm@FQ?elF(ﬂil(brbﬁwnylb]ﬁnpd'mea:taedi B6 nreeH 20 xmmibjln DCM (10 mL) and

DiisoRyapUFy REipas) et |- Senal LS 19 HTELAL0 BRE DB e reacton

mlxttﬁ@% 'étﬁfgaeaﬁ il f‘em;ﬁfh@ur@ RS 1EXSE SPheRPIvERt wIRSMOURNGIIGHe residue was
in 4 portions as follows: Reaction m xture transferred

dissolved g’eq@laﬂ acasaty (l‘QQrmIe] vsamd vdthi waserd 6k Hing). a his @adeaic phase was dried and

concenﬁ~ 3‘ | & nghl Ct%% u l @ QG?’?M%P%EIB%%ZQ rg&tRoﬂ{) n)Q ?}%—%Q’lethyl 6,7-

dlhydf(ﬁQHIcIyaBpéﬂté[ﬂ}pyﬁmm&4Weﬁﬁzﬁdl-yll)-l?oﬁ)x@plﬁ)ﬁ?lhaﬁamtxt(Lﬂr6ang, 78%). 'H
was stirred 30 mnutes to ensure coggl ete destruction

NMRJ£ Do #80 piia0 &3t ¢sr Bk 7e-1.Y Gﬂepﬂzﬂ)a ?y-0PdméH), 4. 105 (m, 1H),

257Dy ASPULINL RIS LS 16, RSN LRl 48 9. 1.

9H), Hi4-¢d 2 (N2 BCH)., 3H)L l\/lSe(rA@d:,IwL)a[nﬁJrH:]oﬁt@nt rated. The crude
was purlfled on sil

[00332) \wasSten L iTeeptment of 1@%@%%@)&%@10&%%'@555 Zﬁ%@w{lﬁﬂ hydroxy-
s g el AL R B R hppdumac vio

HCI @Vkinutiexanaridmihi DONMGUN) feaé helnstte give §$)rtyaminosd-techlorophenyl)-1-
(4-((5{[%@%&@ rgxeyr— i ‘%‘ 217 “}%ro %- t)’/Xl%;r)c(::)n(iiétg]tpyr1m1 1rlil-t4?y pflpe¥asé1n 1-

yl)prc(pa’«h 14me r&th%‘aEbcﬁroﬁﬁé hyl NRIR7sloh Y6l R ®y33 (@pﬁm aBdl7osr (d, J=8.4Hz,

.09% vyieid) as a brown oil
2H), T%-@t%;(ﬂ;aﬁﬁ&%lz( @3) 52815 3550 ook 94 on0H), dr1-628 (. 1H), 4.1 (m, 1HD,

r t d
85 PIEREAE 05 3 BRI Zo 6l B e B0 oy YRR GEEEED . 200
0.98-¢.96 () perd.&Hd] ) MSi (@diPog+)([RBO:H) '916.178 nmol ) in n- BuCH
3‘%50 mﬁ_} The reaction m xture was heated to refl ux
[00333hder niher Edlowingn gompounda chaye calsei §pan prepatge acsyrdings foo the above-
d on a rotavap. The resulting
descr}gs!a{iﬁl\%gigh%ﬁ@%gﬁ%gﬁ{%ﬁ% washed with H20, dried
(Na2SO4), filtered, and ViExaapr/6006040
PCT/ US2007/ 072885 100 was concentr at ed. The resulting
brown oil was purifié li gel eluting first
with 2:1 hexanes: et hyl @| product eluting
cleanly, then gradient 1:1 to 1:§ DCM ethyl acetate to
give (R -tertbutyl
4- (5-met hyl - 6, 7- di hydr o- 5H cycl -g] d] pyri m di n-4-yl
) pi perazine-I- carboxylate (42. O 74.1 %yield) as a
bei ge powder. LC/ M5 (APCI +) 1 [ MtH] +. [ 00355]
Step 5: Solid 77% max. MCPBA ,97'9 107 mmol ) was
added port|onvv| setoa OCHOlution of (R -tert-butyl
AR EL s loro h_7e}1dl Y lgx]g'?c?ll éfg?g)vglppen%a[édpvrlmldm-

CHC13 (310 nl).43hs- tfletﬁﬁlbip@fhzmpctllulfr@nahasoﬁdl rred 5 for
mnutes then warned to roomtenperature and sti

[00334); 90 H AMRID-QpHIE Vbakea. 6918n40| @ 1:!#){ &f0-74 OE(Hh 6&955 25-5.10 (m,

. TSR VB T 5 08 TGP 0O 080, LR, s arc

[M-+Hiy" @RBA wer e added. The reaction m xture was stirred
overni ght (14 hours). The reaction m xture was cool ed
to 0OC, and a solution of Na2S203 (29.8 g, 188 mmol) in
H20 (50 nl) was added dropwi se by addition funnel.
This was followed by a solution of Na2CO3 (24.6 g,

232 mol) in H20 (70 nmL) by addition funnel (mxture
turns hormgeneous) The react| on mxture was stl rred

o o, o g, o,




[00356] Step 6: Ac20 (77.0 m, 816 mmol) was added to
the N-oxide (21.0 g, 62.8 mmol) from Step 5. The

WO e@siom m xture was heated under nitrogen i NPEI/891007/072885

sand bath and stirred for 140 mi nutes. The reaction

m xture was cooled to roomtenperature, and excess

acetic anhydride was renpved b% rotary evaporation.

The resulting oil was di s¥#WRI87in DCM which was t hen

poured carefully into icersaturated Na2CO3. The

m xture was extractediwy DCM "Fmd the conbi ned

extracts were dried (Na2 | tsred and

concentrated to give (S5R¥tert-byyl 4-(7-

acet oxy- 5- net hyl - 6, 7- di hydr o- 5%@ | opent a[ d] pyri m din
3

-4-yl ) pi perazi ne-1-carboxyl ate |(23 Gg, 100% as a
brown foam LC Ms (APCI+) mz 1 MkH +. [ 00357]
1 ) was added to a

Step 7: Li O+ H20 (6.577 g,
OC solution of (5R)-tert- b —
4- (7-acetoxy-5-nmethyl -6, 7-dj ydr 8- 5H cycl opent a[ d] pyr i
m d| n-4-yl)pi pera2| ne- | -car boxyl ate (23 6 g, 62.69
2 D-31(499 FluoBhenyll : . PKYHD. X :

[oosjsﬁur S. ‘ﬁhﬁMRf m@ 400 mm)taug %-ma (i?noqmd7 11(517 Q@(m?_BH) 5.25-5.10 (m,

1H),

en saturated NM4A was added to the m xture

t
AOR 2 A0emad §H312.$23-2.40 {or 18), hi4Pat-8¢ (mahid), hdt 1. b (mhEDTMS (APCIT)

[M+}ga§31emved by rotary evaporation. The m xture was

tracted with EtOAc (3 X 250 nL), and the conbi ned
extracts were dried (Na2SB4amplefsi | tered, and
concentrated. The crude vvlz_as fl ashed on Bi ot age 65M

4:1 DCM et hyl acetateClt gradient to 1:1 to 1:4
DCM et hyl acetate. Once pr otHict was el uting, then
et hyI acetate was flus [ Ot he colum. Then

30:1 DCM MeCH el uted the rest of the product (8.83 Q).

The WO 2008/ 006040 PCT/ US2007/ 5 101 m xed

fractions were re-flashed with ‘age 40M using the

same conditions to give anotNer 99 g which gave a

conmbi ned yield of (5R)-tert- yI\N

4- (7- hydr oxy- 5- et hyl - 6, 7- di hydreZBH-

cycl openta[ d] pyri m di n-4-yly@i perazi ne-| - carboxyl ate
d f

of DNSQx(c%néétammvrmdﬁ wmb)métﬂvlwahﬁq m&oma @dsded

dropwi se by addition funnel to a -78C solution of

[00336}al y| HhNMR teQ, 308 Miy), & 882-8.50nw, )1 H)n7 87138 (w53 Hik 3. 16-7.00 (m,

2H),

1H),

e 2 G B2l pepobidf i a2 2AEE 281%60-150 .

I78-b)96r(mxt§H5{v[$(AB(tI+§3[M+H] Taygr o- 5H cycl opent a[ d] pyri m
di n-4-yl) pi perazi ne-1-carboxylate (9.17 g, 27.4 nmol)
in DCM (80 nL) was added Ex#pl¢ %y addition funnel.
The reaction m xture wg ti rred anot her 1 hour at
-78C, after which neat t Fine (18.0 nml, 129
nmol ) was added to the X e reaction mxture
was then allowed to warmto room L enperature, and then

it was stirred for 30 m nutes. was added. The
m xture was extracted with DCM 200 nL), and the
conbi ned extracts were dried (Na2sO4), filtered, and
concentrated in vacuo. The cr purified on
silica gel (Biotage 65M: th was flushed with

ca. 800 nL 4:1 DCM Et OAc, thén adient to 1:1

DCM et hyl acetate until product eluting, then 1:4
DCM Et OAc el uted product to give (R -tert-butyl

4- (5- et hyl - 7- oxo- 6, 7- di hydr o- 5H cycl opent a[ d] pyri m di
-4-yl ) pi perazi ne-1- carboxylate (7.5 g, 82.3%yield)
as a brown foam The foam was concentrated (3 X) .from
DCM hexanes, which gave a very |ight brown foam HPLC
>95% ar ea. LC/ M5 ( APC +) n12 333 [I\/H—|] +. [003591 Step

~ L T L Y ~ o~ o T



prior to use) and formc acid (1.36 m, 36.1 mol;

degassed with nitrogen 30 mnutes prior to use) were
wa@oaedodoao a sol ution of (R)-tert-butyl PCT/US2007/072885

4- (5- met hyl - 7- oxo- 6, 7- di hydrgy- 5H

cycl opent a[ d] pyri m di n-4-yl )pi perazi ne-1-carboxyl ate

9.75.9, 29.3 mol) in DCM 210 rrL deassed Wi t
- - rapheayl . 6y/-dihydgo-3] pentald]pyrimidin-4-

stirred for 5 mnu a0 Abad yst (O 0933 g,
0. 147 nmol ) was adé@g'm_eﬁg%ﬁ“@i@%m stirred under
[00335psi t i v NMR ¢Deby 4001 eiSiz)3 e4¢\(er]rl{)gl’/1131{718) mmH;)) 5.20k5el 6 (m, 1H),

eaction m xture was concentrated to n
100558 Fg D, TEAIR e np e Sharier Hai b 3 s Rl 1010 . 310,
MS(,@P@P? +ﬁ?Mdzpaded 1:1 DCM et hyl acetate 500 ni
fl ushed hen 1:4 DCM et hyl acetate until product (2nd
spot), then gradient to rfsampi /| acetate, then 25:1
DCM MeOH el uted rest gf product The fractions were
conbi ned and concent r XY a NHtary evaporator. The
residue was concentrated &gy toppDCM hexanes to
give a mxture of tert-butyl
4- ((5R, 7R) - 7- hydr oxy- 5- net hyl - 6, { hydr o- 5H cycl opent
a[ d] pyri m di n-4-yl) pi perazi ne- 1]3 af boxyl ate (maj or)
and tert-butyl
4- ((5R, 7S) - 7- hydr oxy- 5- net hyl
cycl opent a[ d] pyri m di n-4-yl) pj
(mnor) (9.35 g, 95.3%vyield)\
2008/ 006040 PCT/ US2007/ 07288§ foam LC Ms (APCI +)
mz 335 [ M+tH] +. 1H NWR ( CDCl S) shovvs 88% de by
(R)2-eginat i-GA((SR. 7R & athipdrogy-5 medtin]167-dhdy8 01 c sl eppnth Bt pyrimidin-4-

4-Ni trobenzoyl . chl or| (f{ 27 o 1238 mml was added
to a OC sol Lﬁ)%—@f—&ﬂ&é@f—%ﬁm yphieny ”ropan' -one
[0033%? ( (SRIERmMEK hiy &, QXW'I@HE}% Bk (9 ﬁ{)dvfiyebf Rr ?ﬁﬁ?c lb@DYHO (m, 2H),

prlmdln ) pi per azi ne-| - ¢ar boxy
5.31-206 emphhd), B.1arE0% ﬁneltH)yBéﬁnm (4 .1380).13.68 31314) r?nﬁﬂ 320 (m 1H), 2.10-

200 sl BEVSTAFGB BRI, S el

NaHCC3 was added. The mi gsanfpieves stirred 10 minutes,
and then extracted with DCM The _conbi ned extracts

were dried (Na2SO4), filtered, d concentrated. The
crude was flashed on Biotage 6RM (3:1 hexanes: et hyl

acetate loaded crude, then 2: 1 hexanes:ethyl acetate
eluted tert- butyl O

6, 7- d| hydr o- 5H
af azlNne- I-carboxylate

Aei ge WO

4- ((5R, 7R) - 5-nmet hyl - 7- (4- gnzoyl oxy) - 6,
7-di hydr o- 5H-cycl opentef© n- 4-
yl ) pi perazi ne- 1- car boxyl ate and al.few m xed

fractions). Then tert-butyl 4-(NSR”7S)-5-nethyl - 7- (4-
ni trobenzoyl oxy) -6, 7- di hydr g5 clopenta[d]pyr|n1d|n
-4-yl) pi perazi ne-1-car boxyl eluted wusing 1:2
hexanes: et hyl acetate. The a N ons with product were
concentrated by rotary eviaporation to glve tert but yl

4- ((5R, 7R 5meth|-7 4n|trobenzolox i hydr.o-
((loro hen)l -1-((S)-4- (drox -6.7-dih ro-y y?o enta ri¥n(jldin-4-

cycl opent a[ XEQE 3l F By Sorbpdndd-Baxy| at e
(8.55 3 il ly% e aginn%s § ilsB &ovbgégdgmrb 4 (APCI +)
H|

[00339]z 48 IlWlR] D01 MONWRH£)CXABB.28 Homd H3,i ‘hégf-@.10 (m, 4H), 5.25-5.10 (m,

0, GBS 4050 sl QR 475 GRS 2110

9H). M@«MQI@){Mm 1045 79) - 5-
met hyl - 7-(4-ni trobenzoyl oxy) - 6, 7- di hydr o- 5H cycl opent a
[d] pyri m din-4-yl)pi perazine- | carboxylate (0.356 g,
3.52% vyield) as a brown foam LC M5 (APCI+) mz 484
[ MtH +. [ 00361] Step 11: Li OHH20 (0.499 g, 11.9 mmol)
was added to a OC solution of tert-butyl
4- ((5R, 7R) - 5- et hyl - 7- (4- ni t r obenzoyl oxy) - 6,
7-di hydr o- 5H cycl opent a[ d] pyri m i di n- 4-
yl)plpera2|ne carboxylate (2 30 g, 4.76 mmol) in 2:1

.




concentrated to give tert-butyl
4- ((5R, 7R) - 7- hydr oxy- 5- net hyl - 6, 7- di hydr o- 5H

we yoBomemt al d] pyri m di n-4-yl) pi perazi ne- | - car bPXU81087/072885
(1.59 g, 100.0%yield) as ag,ellow foam HPLC after
wor kup just product>98 area% pure. LC/MS (APCl+) m z
335 [ MtH +. The tert- bﬁé{;
4-((5R 7S)-7- hydroxy 5 "I?Wpl%l% di hydr o- 5H cycl opent
a[ d] pyri m di n-4-yl) pi perazi ne- car boxyl at e was
prepared using an anal ogous nmethpd. [003621 Step 12:
4AM HC1/ di oxane (11.2 m, 44.9 ) was added to a
solution of tert- butyl
4- ((5R, 7R) - 7- hydr oxy- 5- ne
al[ d] pyri m di n-4-yl) pi per
g, 1.79 mmol ) in di oxard” (
was stirred at room tenperature dnder nitrogen
overni ght (20 hours). The m xturg was concentrated to
dryness and WO 2008/ 006040 PcHAIS3p07/ 072885 103
dried on high vacuum i ne. |cr,gde was suspended in
ether, sonicated, and stirred fo" 5 m nutes. The
sol i ds were i sol ated by filHQation through a medium

J T € P~ 4
furt her va\mérahn IVS&I;}J-(IBDﬂr(anEmhﬁb)g@vm (bR &Eg}dr&hlorlde

net h 4- erazin-1- 6, 7- di hydr o- 5H cycl opent
1003437, {7 Son B Dbt st 2 O NEpeBian R PRI (B 1281 mmoD)

and tl‘?éur@a %;f %9@{ Bﬁm\@ﬁql 3?1%1 Il@)(fﬁﬁﬁ%a@adﬁ@d@(éﬁ%% ghf% mmol) in water (120

pi perazi
ml). Theynhixtufs Wa&j]eﬂy;ghdd'eﬁl% ooy ijesnlvalﬁtd’}lepycmmedmnd thegksidue was quenched

with W%g%%ﬁ%éggrn%pr 5 e‘tj ‘){'Sll}lﬁs lpegecf‘ asheg 181gw Y- and dried to afford
the 22ne(réa1p€dlls qrdi&glaa;nyﬁ) €18 éiﬁé{d%g%?dug-él -0l 992 BT RFYANMS (APCI+) [M+H]
ar or

par mal dehyde ( nmol ) were
8.di ssol ved/suspended |n DI\/SO (400 m_) and treated wth

Owe 7
[003Hj1. At5%R 2 S%e3 nglE g e}ltém{” & fm pa%to our Ql%fég@%'o 1F€%¢Eﬂiﬂ%@tlmldm—4-ol
(12.2°Bl- @.anaholy irfvalﬁxér (2oe nely ude addEhﬁ{meﬁNﬁ (83g1,| sharsy momtm)i and followed by
into.ice-co wat er ; Ite e Si.Q
ConCERERIES AMMABH RN (e, 5@3) {The migprepyasieuxed P}%? E?Pr Thpeatalyst was

filterAUUSPUSThd 2¥&QVeMBSWAXt feRlVE&H hidd Slb)im a6t alfrd 3 69 dihydro-5H-
and the organics were conbined. The organic |ayer was

cyclopasdidipyriinidin-deatl €2.87 2 98P%). B NMR (ADX)D, @@;MHa); &8.07 @, il 2.89-2.85

. 28} B T A B 243087 P T T HE B e

[00342?5 | 035_1@?'3 ofg q ﬁldu%ﬁ Q)? of ~-dihy &d-5H- éJcio”pE&QEd\]\&;Irilﬂu&hl4 _81%9.87¢, 72.5

efuted wt hexanes: et hyl acetate unt
mmolt) hre DIEa¢200 maj) s eddedl IDI@IAeﬂlSrmLV\&G b muwy}l). diie grixtuTthwapstigepd at room

cempd 720 AL e i BIED TP UL BSFRPAS s i o

mlxttﬁ@ﬁ'ﬁﬁﬁirfeataEd)oﬁMéﬁlpétﬁﬁ@é fo@ Moy elddesh BRI for22(Hbur. After cooling, the
chl or ophen 3- hydr oxypr opanoat e as a colorless oil
solveletg\gasgﬁmo /gn t ggeggi,q;]: @@élpssq_ yed %@ﬂgb (200 ml). The mlxture was basified

by adﬁ‘}}[%‘licé: HAIRcInY %&%a}ed}qlhﬁwt)%}ﬁ?éﬂy eﬁoﬁtﬁ "l(lfégoréango p};ﬁé]' was separated.

The reaction m xture

I SSO 500 nL) and treated wt
The aﬁiﬁg&ous ﬁhase wak wadited w:ﬂﬁEl)ICIzI&e; 190Imit)i ®he oranic phdseavas tc@mbmed dried

and <Bifefiied Rer* 380 Pyt {grmaagry s o s Pgesanesicthy
acetafE : 1318l aftds 4-chldeo- 501diﬁyd%15Hﬂ>§/c]B§érﬂé[ﬂ]p9ﬂﬁﬁh1ﬁﬂ 1377 kN5 HGS. '"H NMR
ution, and the aqueous |ayer was extracted once

(CDGAa 460 W 5 BHIS (6D 31132)‘3&1 @anﬂld) Rayer14nas 2Washed once
nore with IN HC solution, separated, washed with
di | uted NaHCO3 sol uti on, and separated. The organic
| ayer was dried over MgSOH4, filtered, and
concentrated in vacuo to afford an orange oil. The
residue was | oaded onto a large fritted filter with a
plug of sili ca gel and eluted with 9:1 hexanes: et hyl

T Y



chl orophenyl )acrylate (500 ng, 2.54 mmvol) was added as
a solution in THE (1.35 nL) to a stirring solution of
WO 2088Mbed4q 217 ulL, 2.54 mmol) in THE (5.0 nL) apCDUTS20011€72885
reaction was allowed to stirgg at roomtenperature
over ni ght to conpletlon by L anal ysis. The Boc20
4& 84 ulL, nmol was added to the stl[rln&g?ntne.
[00343] 5 p; &&P— ﬁ?ea ?Oé"a’lﬂnloéﬁ chipro-8) T dietovb-grelaperididinyrigidine (5.69 g,
36.8 Ihﬁ’ioﬁ GRhISHJRSHh (2@15 g'\@s %H&%dﬁ\k@PEﬁa('lyg §4.9trtd1fin chloroform (50 mL)
m xture. The soluti was concentrat€d In vacuo to
dropvase. dhel MMOUR0OSY VDGO 40 rdo@T. tetﬁzﬁmw Gt 28 our. mrmolm;g with ice-water,

3-(tert-b t b hl.
the e St ARDE  NoRuPo T oe &) 91 Py SEHD L) i 8 ilowea by
Na,COH IM%) (i \Redet lSZrﬁ’lE) d&opwibe.[THe Begahic. phb QOB parhied aﬂcﬁthe aqueous phase
(tert-butoxycarbon I(|sopropyl)an1no) 2-(4-
was eglﬁqcéqdo\pﬁlep}}lptpﬁ}r@dénro%{oénle)l Q%e greany phasepyas dyigd and concentrated at low
SR EAIER  uLL LGH y TIS co
acetatal o oafiald t4octdbrior6 bﬂﬂamﬂm@ﬁ ciclopentafddpyeinidine biroxi@d/HB2.93 g, 47%). MS

n i.s.of the crude. The m xture was concentrated in
(APC@“QM?J(]OI ford a wet foam which was allowed to dry

[00344Tder SRy ﬁ{l&ﬁ(ﬂh&f 4-Onigfot @‘( di h%@ltow 'CWT(‘) enta d]pyr1m1d1ne 1-oxide
(tert oxycarbonyl i sopropyl) orophen
(2.93 )gl )b?- opavipdt ecetis aphydhide €SGoL) ovag 1d|®dxirng11@6%1e acqtiC/apfydride (50

mL) a&?ﬁgls gﬁgfﬁ:ﬁfl&dlg élrnz th]é rleture waﬁtﬁ’fed[ag) ?13(?‘% fo%&%%ur:.L g:fter cooling, the solvent

was rénéve@lahd Bétregdiearariel wi@Rb BN andHekdhks &-1,200 mL). The mixture was
chl-or ophenyl ) pr opanoat 77.2 g, 203 mmol) was

stirredprgshpry hg sphyerthygas (remqudﬂ(heawadw wat 8@jog) orehragajegrapfy on silica gel,
eluted hlb?fr | f&ah &Pt IOWe g&ges ?I[Ql})]f)or Bogﬁﬁntde R abthforo- Ebe(hhydro 5H-

ure was al’l ours to formt

cyclomnmd]p@ﬂlhyﬂm v@e ace@& €243 @eamol bmm ((dD(Dlg,24OOMH£)4€I58 gz ¢, 1H), 6.20-
(% solved in f mL) and_ cooal ed ﬁﬁ
6.16 (mzé@ i 3203 é%ﬁ&r la‘i)e3 B3R, (mrﬁ‘e‘l) %@iﬂ vidh: 42208 §m. 4.

I

acetafpr(e: p&geﬁ4 anhylylini NB(PS(@ Imlt)i and TEAS(Oziddbpiwboaddad 1 Rdcripanagine (1.05 g,

Li - ol i.di none vi,a ca m xt ur.e . .
5.64 Bl e (R et ans‘—rsweﬁeq@&@ e Cpintgs Sf thepiluted with ethy!
acetat® Q0UMBLYV@R] GHBRCH Rk Wivhier (81& 1061GAIL) aMhe AroHidd PhaleeRas dried and
amoni um chl ori de solution, then partitioned between
concentypied wWEheeresidnel was Inytject de shromatogTiphy audlisaseel, feingviyshexanes/ethyl
acetat%x [lqi:'tlggo %ﬁ%x%r %llregall'r% :Bg?yl Aan acetlggy- 7gcﬂgyéﬁg' Sﬁcryglopenta[d]pyr]mldm -4-
yl)plﬁefh@ﬁlehr daffoxyRePaAl AT §d75%;r ]HE(NM)H QCDM&S@O MHA) t5e8.861(s, @H¥l 5.99-5.96
concentrated in vacuo. The res

i Bl a0l sl el {0 o 8Héo?nb‘}-§})7 e b 29962 83 (ph, 2.63-2.54
| t at t
. PR 2 M P A P onar s e
| st

[00346] S CcOouStep t @ot - Aut gdlution of tert butyl  4-(7- acetoxy-6,7-d1hydro—5H—
S nz | - 2- oxooxazolidin-3-yl)-2-(4:c r

cycloa%wﬁbpgém)ldd& P mmy?ra(z}ng dptas %?%%ﬁt L 2% T?Oi)Gmg %%4@? mL) was

addecﬁ@@ﬁig1 ; 61{11%? Ofhe AGikfhrd REEARE ht %91 tteﬁfnéraﬁ% Werdight: Biie mixture was

enzyl - 2- oxooxazol i di n-3-yl ) - 2- (4-chl orophenyl )
quenchgd wtbriﬁ\bﬁgil @ mbpmpm odrbistmib 1QY. (14 log m1)7Thdergartic phase was

drled[zwl_dB/og Oftra?egoﬁ'él%]a r%e vx)ﬁ suﬁea_f_o’_élg i §raﬁg§’/ %% %ﬁca gel, eluted by

DCMMBON (B03) eslalfgshd tihe ﬁ:rtsﬂdtyl r4-(Vchysledxytd, ’Dﬂlh@(ﬂroTﬂfEcyo(I(ﬂﬁmﬁ[d)]pyrimidin—
and wat er %15 m.) at roomtenperature until it

4-yDpipesazine; bgar %éatm(%mge%é% MBe CDGs¢ ﬁO(hMHZé@éaﬂ (m, 1H), 5.06-
peroxi de (658 uL of a 35% wt. solution in water, 8.00
mol ) and allowed to stir at roomtenperature for 10
m nutes. The reaction was cooled to OC in an ice bath,
and the tert-butyl
(S)-3-((S)-4-benzyl - 2- oxooxazol i di n-3-yl)-2-(4-chl orop
henyl) 3 oxopropyl(|sopropyl)carbanate (1.00 g, 2.00



WD 2008/ 006040 PCT/ US2007/072885 105 (9.00 nL)

solution via addition funnel over a ten m nute period.
wWQ@\Rdoenodome additi on was conplete, the m xtur ePOEES2007/072885

allowed to warmto roomtemgrature for 10 m nutes.

The m xture was concentrated to renove the THF, and

5.04 i itn S E RS a e as BBl Bengs T bhaRagh 6. 1m0, 251-
2.44 (hQYHS, 2V60S1. W{rﬁ i) ongsl( smﬁjﬂm {1}Mic HJN@F{F32& hen treated

dropvvlse whi estlrrlng until pH 2-3 was
[00343] t ai nStkp Ti8e afueous $oa;.t®n vvafs etxtitbatyl ed4- (?-Wdrexmsﬂdlhydro -5H-

acet at and t.he . or i C rec in
eyelofep AT T- S 0RBE=Gien SprPRuSe dEce SPERRE] in PGy R0 mL) was
addedMIEOH, dibkdnkqaRr 5 ADY ThengRAke dbe gtlﬂrd'di Ma66iQ - temhp&@ature overnight. The

colorless oil product was .dri ed under hi gh vacuum for
solvery jraspygmpvedotoaffost ghe 4-(piperazin-1-yl)-6,7-dihydro-5H-cyclopenta[d]pyrimidin-7-ol

: lBgs [ )am no) - 2- (4-
dlhydéohgr‘%ﬁgé@?nstﬁ ) W’Zﬁﬁy&%@ﬂ% [l(c/il ﬁi%ﬂ\ws%ous 0|) I /f(()am (685
[0034!8]] 10@%})_ HGlld\@h(tAH@lf #)(plpeaziddRyl}-6, 1 dih Brc}5H-cyc DPSGE | pyrimidin-

18:. A solutiq

7-ol d(llgﬁrophyonge e i 044 (nbmﬁlé i GM 12(;, p)L_) @ne} "l;ﬁﬁ.'%]m&) 8Yas added 3-(tert-
butoxgéﬁ%dﬁpﬁﬁgﬁgg]l%‘ﬁﬁd?2dd4%hfor%heqylﬁ¥9§a%8ﬁl ki d@17( 21920.94 mmol) and

HBTW L(Jﬂ_)mgc@_ﬂbomydll |Télo pm@tpyd yamitine)l-ap rqon tehviporatyrh deryl hgurgphe solvent
was r%] el a(‘i: Bld ﬁ%s?du%gva% ’sﬁg&% %@%E@%&P@ggfwﬂég%me}utg‘my ethyl acetate to
affordtﬁmlﬁ,&jdQe(4fdh[0raﬂleﬂj'l§131($—‘€7-h{ﬁﬁaﬁ 6,7 i lgb-59- @&om[a]pyrlmldm 4-

was added to the m xture. The mi xture was stirr

yl)plpﬁ@éwkﬂﬁﬁ@xapng)pﬂ(lﬁqnmpyl)cwbwate ﬂ?emgacﬁW@nMS\&é?CF@r{W&H "544.

ons 7 £, 5L A G 100 oy
d1hyd$dqﬁ_3ey¢llapbndl[d]ﬁﬁltﬁfd@-@—@vl)p'tpﬁﬂaziat legl)-3-Baepropd(ishpeopad)sarbamate (49
mg, OEI[%%CIE)@ ' ﬁg&{ojl_]u ?rgb)c\%soqﬂgt CS%ZP h(é{))fails %&F 2?%1)) Fhe mixture was stirred
at rooﬁf‘feﬁﬁkﬁf&@ B@fﬁ%&ﬂt Pnd Soitdn® Ras ?e%ode W%&&Yhe@ R bopenyl)-1-(4-(7-

dr o- 5H cycl opent a[ d] pyri m d
hydroyy ﬁﬁrcbmeﬁH c:'vcmntﬂdh»mmnd:wb(l)pmmopwy)éa@mm@mmo)propan 1-

one d%[ygrrgc%rlgeré? %%u R)(D;g 408%H%) ) g % If_§|]36 (ni 991:})’67%7-7 34 (m,
2H), f 5:)-7219((61 ohh. o5, ek g0 Yih) 113), Ub4ld 2Rnd RH)! 4 N9 ooxr, 925t 150-2.40 (m,

1H), 168571515 P, 5280\ (B 6HY. d[iwfb% (s D NMB-WPCED AT d
-yl ) -3-oxopropyl (i soprop)ﬁx)a r%karmte (2.50 g, 4.48
nol ) was di ssolved in dioxane (22.4 nL) and treated
with 4M HO in dioxane (22.4 89.6 mmol ) at room
tenperature. The resulting sol utyon was allowed to
stir overnight to conpletion LCMS anal ysis of the
crude. The solution was copgepiyaiced in vacuo to
afford a gel that was di ved in a mniml anmount
of nmethanol (10 nlL). The-Sa¥Ati was transferred via
pi pette to stirred ether (300 ) to afford a white
preci pitate of desired product. e addition was
about half when the white preciplitate nelted into a
yellow gel. The material wa trated in vacuo to
afford a yell ow gel which wa |owed to stand under

reduced pressure overn|ght yield
(S)-2-(4-chl orophenyl) - 4- ((5R, 7R) - 7- hydr oxy- 5- met hy
M_Mﬁ_r@hm&y;’dﬂﬂmﬁdﬂvlammo) 1 (4 (7-methoxv-6.7-dihydro-5H-cyclopenta[d]pyrimidin-

cycl opent a[ d] pyri df n- 4- .I)p| era2| n-1-yl)-3-(isoprop
yl ani no) propan- | - ofie PHHPoHPOTEe—TE a | ght
yel | ow powder (2.14 g, O% V\D2008/006040

PCT/ US2007/ 072885 106 [00370] 1H NWR (D20, 400 MHz) S
8.39 (s, 1H), 7.37-7.35 (d, J = 8.4 Hz, 2H), 7.23-7.20
(d, J =8.4 Hz, 2H), 5.29-5.25 (m 1H), 4.33-4.29 (m
1H), 4.14-4.10 (m 1H), 3.89-3.19 (m 11H), 2.23-2.17
(m 1H), 2.08-1.99 (m IH, 1.20-1.18 (m 6H),




(APCl +) [MrH] +458. Exanple 15 Y NH O), F N NN
0,,) Z HO 2-(4-fluorophenylL4-((5R 7R
WO Zeokkep4®- et hyl - 6, 7- di hydr o- 5H- cycl opent a[ d] py¥/Usiod7/en2885
-4 yl)piperazin-1 -yl)-3 -(iggopropyl am no) propan- |
-one [00371] 1H NWR (D20, 400 MHz) 6 8.39 (m 1H),

oy LB ool Sl o B 856 n 20,

4.90-4.83 gn,HiH) 2. 9964 23 Of, (n)%j 410400 dm 209)1 3%0-1.80 %nSJ‘ﬁH), 3.79-3.70 (m, 1H),
1.08-0.96 (m 3r?. (APCI+) [M+H +442. Exanple 16 Y ,
3.58-NiB (1, XH)Q3{15Q>§O 2H),/2.4¢-R135 Km ), 1.95-1.83 (M, 1H), 1.20-1.14 (m, 6H) . MS
- ~dj, fJ uor ophenyl )-1-(4- ((5R, 7R) - 7- hey- 5- net hyl - 6,
(APC Ji)&ﬁﬁ%r%%l—l— cycl opent a[ dl pyri m di n-
4-yl ) pi perazin-1-ylL(i soExa@mplend no) propan- | -one
[00372] 1H NMR (D20, 400 MHz) S 8.37-8.25 (m |H),
7.36-7.16 (m 9H), 5.37-5.22 (mY 1H), 4.33-4.30 (m
IH), 4.25-3.00 (m 13H), 2.22-2,N8 (m 1H), 2.06-1.98
(m 1H), 1.29-1.22 (m 3H), 1§20-0.96 (m 3H). M
(APCI +) [M+H] +550. WD 2008 4® PCT/ US2007/ 072885
107 Exanple 17 /~ \ N N

(S)-2-(4-chlorophenyh)-1-(4-((5R.7R)-7-hydroxy-5-methyl-6,7-dihydro-5H-

cyclopenta[d]pyrimidin-4-ypiperazin-1-yl)-3-(isopropylamino)propan-1-one

[00351] Step 1: Ethyl pulegenate (130 g, 662 mmol) in EtOAc (900 mL) was cooled to

-78°C using a dry ice-isopropanol bath. This mixture was subjected to ozonolysis until the reaction
turned purple in color. At this point, ozone generation ceased, and the reaction was removed from
the dry-ice bath. Oxygen was bubbled through the reaction mixture until it turned yellow. The
reaction mixture was concentrated under vacuum, and the resulting residue was dissolved in glacial
acetic acid (400 mL). The solution was cooled to 0°C, and Zn dust (65 g, 993 mmol) was added
portionwise over 30 minutes. The reaction was then allowed to stir for 2 hours, at which point the
reaction mixture was filtered through a pad of celite to remove the zinc dust. The acetic acid was
neutralized to pH 7 with aqueous NaOH and NaHCO; and extracted with ether (3 X 800 mL). The
combined organics were dried with brine, MgSO, and concentrated to give (2R)-ethyl 2-methyl-5-
oxocyclopentanecarboxylate as a brown liquid (107g, 95%).

[00352] Step 2: Ammonium acetate (240.03 g, 3113.9 mmol) was added to a solution of
(R)-ethyl 2-methyl-5-oxocyclopentanecarboxylate (106.0 g, 622.78 mmol) in MeOH (1.2L). The
reaction mixture was stirred at room temperature under nitrogen for 20 hours, after which it was
complete as judged by TLC and HPLC. The reaction mixture was concentrated to remove MeOH.
The resulting residue was dissolved in DCM, washed twice with H,O, once with brine, dried
(Na,S0,), filtered, and concentrated to give (R)-ethyl 2-amino-5-methylcyclopent-1-enecarboxylate
(102 g, 97% yield) as an orange oil. LC/MS (APCI+) m/z 170 [M+H]+.



N NN ~ HO 2-(4-chl orophenyl)-1-(4-((5R
7R) - 7- hydr oxy- 5- met hyl - 6, 7- di hydr o- 5H cycl opent a[ d] pyr
wo pdodiossode vyl ) pi perazin-I -yl 3-(Ryridin-3- PCT/US2007/072885
-yl)-3-(pyridin-3-yl met hyl anggno) propan-1 -one [00373]
1H NWMR (D20, 400 MHz) 8 8 84 (m 1H), 8.75 (m 1H),

[00353] gg g 2y (D %:%D so%ut%gl 7cqp@utlp‘$ m-etﬁglgzgg&gmgzi (ng?hylcyclopent 1-

enecagﬁd}(ylafé (591’ 61 30955(6@4 rﬂ'tlﬁ'))b% aftd %Qnrgyélgxgh gcgﬂnaﬁz(@) EDZQS 11'4%2 52 mmol) in

foma@mm 4§(Mn|l—1]764@@9 mnElhwpd tealks to(an\weraal teperati)of NSGIC and stirred

for l%urs, ﬁ?% Féél%, dl%r%%l?r%o afgg:r(} @, arw"i a&lg%ﬁ?d to a 2L single neck flask. Then

exces§ FiEmeReI ek ebidd 1l MghtvatulRi di@fli#é) - Ohce formamidine stopped coming
-yl)-3-(isopropyl am no) propan-1 -one [00374] 'H NWR
over, thpzemainmg olHe Yhessti peg was digsofved in QICM and;@aghse w]1qb|)br1ne (3 X 200 mL).

e o e g A 0 e S o s v

dried ((NBQSQID, filteted3@nd .cBfikceqmated HjThe Ire Q8 B®whnoil iy .didvved in minimal
DCM p%n}_qtrg; g‘%éf‘ ug\?@% 2%}%39(9&04%? %Te{\FLtJEégoquanz gfs esther (ca. 5 vol

of eth%r (154']561&1%69199@)”%&51@ sothe kR pRRLipHalINS 'f&ﬁly PribBEdWH préeipitate was
dro- 5H cycl opént a[ d] pyrim d| n-4- vyl)pi perazin-|-

removewb)y fétr:\{tp)@rth@nglga yiediwimioit funoplawhich was gns{e@(ygmsqher}qnmmposed The
ﬁltrat% W%.Q E?ﬁ:gq?% he%&ue&lon %rom etgler repea?ed%w ‘morc':_Qn‘ne r13d6chn &fed on high
vacuum line to give (R)-5-methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-ol (93.225 g, 65.00%
yield) as a brown -yellow pasty solid. LC/MS (APCI-) m/z 149.2.

[00354] Step 4: Neat POCI; (463.9 ml, 5067 mmol) was added slowly by addition funnel to
a 0°C solution of (R)-5-methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-ol (152.2 g, 1013 mmol)
in DCE (1.2 L). After the addition was complete, the reaction mixture was warmed to room
temperature; then heated to reflux and stirred for 70 minutes. The reaction was complete as
determined by HPLC. The reaction mixture was cooled to room temperature, and the excess POCl;
was quenched in 4 portions as follows: Reaction mixture transferred to separatory funnel and
dripped into a beaker containing ice and saturated NaHCO; solution cooled in an ice bath. Once
the addition of each portion of the reaction mixture was completed, the quenched mixture was
stirred 30 minutes to ensure complete destruction of POCl; prior to transfer to separatory funnel.
The mixture was transferred to the separatory funnel and extracted twice with DCM. The
combined extracts were dried (Na,SO,), 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
funnel, silica settled under vacuum, topped with sand. The crude was loaded with a DCM/hexane
mixture, and the compound was eluted using 1L sidearm flasks under vacuum. High Rf byproducts
eluted first, then (R)-4-chloro-5-methyl-6,7-dihydro-5H-cyclopenta[djpyrimidine (104.4 g, 61.09%
yield) as a brown oil. Triethylamine (93.0 ml, 534 mmol) and tert-butyl piperazine-1-carboxylate
(34.8 g, 187 mmol) was added to a solution of (R)-4-chloro-5-methyl-6,7-dihydro-5H-
cyclopenta[d]pyrimidine (30.0 g, 178 mmol) in n-BuOH (250 mL). The reaction mixture was
heated to reflux under nitrogen and stirred overnight (17 hours), after which it was concentrated on

arotavap. The resulting oil was dissolved in DCM, washed with H,O, dried (Na,SO,), filtered, and



7.20 (d, J=8.4Hz, 2H), 5.30-5.25 (m 1H), 4.33-4.29
(m 1H), 4.18-3.00 (m 12H), 2.24-2.15 (m 4H),

W@ 20810 @000 (m 1H), 1.30-1.20 (m 4H), 1.12-0.P8I/(83007/072885
3H), 0.90-0.86 (m 6H. M5 (jpCl+) [MrH +486.
Exan'ple20l~ HONH OC (N, NN _ NHO

4- chl.or en (1S 2R . - . . .
was C%?e%%@lw 3?1 tzﬂgybramnn%é vias (prified pony gficey eql, gluging fgst with 2:1

hexaﬂé@.@t‘ﬂ%i adRtate_until product eluting cleanly, then gradient 1:1 to 1:5 DCM:ethyl acetate to
7-di hvdr o- 5H cycl opent a[ dl pyri'm di h-4-yl ) pi perazin-1-

give | ) pﬂbrimﬁbutylone ‘[ -GoB7hLl-6,7rdiyRra- 532 @y clapdtaldipyrigidd-391)piperazine-1-

carvobfTe tlo5 1400 (/8 o4 e bawdernPCiyp tably b apo.y pyes

[00355‘}"') Xt é)él g g@%d g‘é%(n}nﬁ) aM@PI@)S/éi?a % fon miﬂd)). waslada@d pordiBnwise to a

460. WO
0°C Sszkyesm g%@%)zr%b@fy} &J@@@Wydﬂﬁs@zydrqéﬁ m&mt&%;nwmﬁﬂlplperazme-
1-cark?a(_l\xf_2lze( . 7% Q%%\%nyny?l%xy_ E_C#E{B»ﬁylﬁ}%) (466 P05 APRBAYE Weas! stirred 5 for

minutés, dhdnywgraeb itb eyotl eppeitaaire hind stirrsddbn9® minuitdspiHREAkioked dimilar after
7.5 hé%%.])e_ 3%%%6]}@?’n11#u@2% %ré) xyc Cl o leleﬁglog&)?’(zaé) 1%%11111'101) and another
0.5 e(iun’/geﬁen?s g‘igm(@%]?)s@ '?»rﬁre ch%a 7Thlagree(cmon %H)(ture @aég Qtlr'i_’edz&/e(*ﬂ&ht (14 hours).
The rQacgq_n MixtBre(was cQH)ed tq_O‘ﬁOand a_@ol(lmn QIH)IazSz(L (@28 @, [ @mol) in H,O (50
mL) \ezj@ addel\ﬁS dr(opo%e aLiME'_gl funnef1 Thls rrEfo(:ilowed IB'y a SOM’[IOH oﬂ\lazcog (24.6 g,
232 mmol) in H,O (70 mL) by addition funnel (mixture turns homogeneous). The reaction mixture
was stirred for 30 minutes, then the mixture was extracted with CHCI; (3 X 150 mL). The
combined extracts were dried (Na,SOy), ﬁlfered_, and concentrated to give the N-oxide. LC/MS
(APCI+) m/z 335.1 [M+H]+.

[00356] Step 6: Ac;O (77.0 ml, 816 mmol) was added to the N-oxide (21.0 g, 62.8 mmol)
from Step 5. The reaction mixture was heated under nitrogen in a 90°C sand bath and stirred for
100 minutes. The reaction mixture was cooled to room temperature, and excess acetic anhydride
was removed by rotary evaporation. The resulting oil was dissolved in DCM, which was then
poured carefully into ice saturated Na,COs;. The mixture was extracted with DCM, and the
combined extracts were dried (Na,SOy), filtered, and concentrated to give (5R)-tert-butyl 4-(7-
acetoxy-5-methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-yl)piperazine-1-carboxylate ~ (23.6g,
100%) as a brown foam. LC/MS (APCI+) m/z 377.1 [M+H]+.

[00357] Step 7: LiOH-H,O (6.577 g, 156.7 mmol) was added to a 0°C solution of (5R)-tert-
butyl 4-(7-acetoxy-5-methyl-6,7-dihydro-SH-cyclopenta[d]pyrimidin-4-yl)piperazine-1-carboxylate
(23.6 g, 62.69 mmol) in 2:1 THF:H,O (320 mL). The reaction mixture was stirred for 10 minutes,
and then warmed to room temperature. LC/MS looked the same at 3 hours and 4.5 hours. The
reaétion mixture was cooled to 0°C, and then saturated NH4Cl was added to the mixture. The
mixture was stirred for 5 minutes, and most of the THF was removed by rotary evaporation. The
mixture was extracted with EtOAc (3 X 250 mL), and the combined extracts were dried (Na,SO,),
filtered, and concentrated. The crude was flashed on Biotage 65M: 4:1 DCM:ethyl acetate, then
gradient to 1:1 to 1:4 DCM:ethyl acetate. Once the product was eluting, then ethyl acetate was
flushed through the column. Then 30:1 DCM:MeOH eluted the rest of the product (8.83 g). The



A (~(N C(N NCND CJ HOHO ((3S 4R -4-(3
4-di chl or ophenyl )pyrrol idin-3-yl)(4-((5R 7R)-7-h
wa@l20000460%6 et hyl - 6, 7- di hydr o- 5H PCT/US2007/072885
cycl opent a[ dl nyri m' di n-4-yl )pj perazin-1-yl ) met hanone
and ((3R 4S)-4-(3, 4-

mlxed(; clilll?r?%\gz Egaé gpmq%ﬁlg%ge]}@% :xfléiég g%le§pfne conditions to give another 2.99 g
Cyghepgnt bityl | 4-(Ahydr®lbRRRINGI-6,7-dihydro-5H-
oo AR TAT  Rtpraghgy L CHMB gy e

cyclomtaud]pmmmiﬁn %) )pmertahryb lsza(l@xnlatedﬁlé B oiﬁri%é%%y lyiekdd rag| agbrewn foam.
in DCM (40 nmL). The m xture was

LCM%%@?&%W&&% wﬂh@ ‘benzyl met hoxytri nmet hyl si | anyl

[ooss\ﬁt hyl &g (A6sdduti¥a, of AIMSONTIDIS) m 1S sadimeD ldrmnw (selnyL) was added

ile maintaining the tenperature between

dropwige by addifionafyand ito p -THS sobtion of éxaltflrf‘éﬂorrﬁe%@é? énlwé§4 Tmol) in DCM
(150 ﬁi%’fh% e'fcttlo{g] g‘?%ﬂl;e%%élqujfo? 39U ﬁlﬂé@ Fﬁ gg}bg soﬁﬁ’tkéﬁed}{(S rt-butyl 4-

e residue was ssé I n ether an
(7- hydtbﬁ;aﬁ{mthyl%W dllhb/dTRfBH aSI&E)pﬁmtx[td@p‘WHMS 4yl pligmadice-1 carboxylate (9.17
agit ee | ayer sol uti The
& 276%@5% EbMesadded sy by s Pe'a%wnfﬂ g Ay pure was

stirred®af¥fthe? 1 Hloﬂr at -@”85(‘5 %P@hi@h%@at%iﬂ?laﬁ&m&l%@%ﬂ@ m-ﬁﬂﬁ) was added to

organi c phase was dried, filtered and concentrated
the miere. Ths redctéonmixtuge bjas tien dllowediol warm to ipamrianengraiywhyand then it was

siroS kBB arRtD B ek G5s aasire ity tels B @ X 200 mL), and

the cAnBIBAE Witradts (Werd deled tN@SQQ)h fﬁltyﬂe)l,paﬁdf dﬂnbdﬂtﬂﬁ&:d 3n cacdwoxVheacrude was
te (4,2 g, 99%) (LCVS Eﬁly 3642Rt%é
purifigg an yilipp gel7@otatecppM): the @%wm it RyFhed B g Sfftle I DEMEOAC,

then %%déerg{% ?r%erﬁ?ﬁw etﬁ\ﬁ%c@tgtg%qtlf Profuct giuﬂhé QRen Ph DCM:EtOAC eluted product
to glvi(h)’ateztyﬁmyl%(lﬁ rdetuyléhd))mf-@E—Iﬂldtyyli'o)-ﬁﬂi-icydbpedtalﬁtﬂpﬁ-lmdnrbé)-)yjbplaerazme 1-

carboigIgE 7 Gl U VERRAS 1P G AP AP ot SRgeeRisd (%) fom

DCMARkMRE WSS av%%méyye%ﬂt' BES M6RGUHPLE >BDafed! LE/NSYAPCI+) m/z 333
MeCOH (50 was added to the residue and refl uxed

[M+Hlsr 1 hour The MeCOH was renoved. The solid was

[003#&;2% —eﬁTe Iﬂle%_%n% g 39 3_;, n?lagf“‘ii mmg{:' daga%g r\@ft (Eltrotgen 30 minutes

aqgue was~separa rac
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| | 11N m
cyclo & 2 %ﬂ%@ﬁm 3%)%{ }_Ja‘iin'ggi' &%&ﬁtﬁ&r g@%y gatz@ A %m?lolg %]@ﬁd (210 mL;

degaSSetdewlt}S ntgcn %hhlyrdttesctmo( & ey, Tlid%mﬁ(tumiwa)? Smgi %)ddeldnutes then a Ru

S, 4 t
cata FE04E5 P LRSS aeto) M rection, e sgFe, padep gogigve mitogen
pressite o¥drnizhf8lhbuish ThdredcoR mikuredWsh cohbtrattd %-)lryna_dQ @nd drled on high
m xture was stirred at roomten‘perat ure overn

vacuugp| Vemimpias mpteriah s, flashason Bistage &5 Mulgadgdd - %QQP’EE@Y& sgetate 500 mL

ﬂushé(%ig Itﬁlé;l‘nlt % ﬁ’ﬂécl‘igg{@? g%?zﬁ%) _tlﬂl_ ]#Eexﬁiit o %6%%1? %{%ﬁlen@&eﬁé’a{ Ethyl acetate,

then 25 ( BCM e eluedhestpf iol;(o;mato Thelimaaiohs Srech @mﬂu@dyamdtcencentrated on a
rotary( %\gpgrrﬁ QAFTEIQ g%mm \gi?scé:o tﬁﬁ% a&al(n?}r%n LbéM/hexarPes to glve a mixture of
tert- bdﬂyp hl(@mﬂbﬁmi&a@w S-Q{eltlgﬂ@@" éih)?&rQJSFladf gb’ﬂté{ﬁﬁ){ﬂﬂﬁdm -4- yl)plperazme

rédi ssolved in , i‘
l-carbaiglate  Thmajmxt mné watgﬂé’!lt}’ﬂ r ed (éiR ?%)o Y@Wﬁé?-ﬁteﬁw 6f7cf%1hydro -5H-

et e i AR, 9, DL 1 v
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chr omat ogr aphy, eluted by DCM MeOH (40:1-10:1) to give
(3S,4R) - 1- (tert-butoxycarbonyl)-4-

w@ 2o08/00akioahl or ophenyl ) pyrrol i di ne-3-carboxyl i c BCT/tS2007/072885
(1.95 g). (LOVB (APCI +) [ng%m“ 260.1; Rt: 3.67
m n.) [00381] Step 4: HBTU ( rTg, 0. 098mmmol ) was added

sol ution of | - 4- ) )
foam RCARCIET 975 365 By b S YPGB b decintperation of
carbmo]nglthlgé hydrochl oride (30 ng, 0.098 mmol) and
1-(tert-but oxycarbonyl)-4-(3, 4-dichl orophenyl)pyrrolid
[003601|e 3- Serb btk y4-Ntretenzby( Sioridy (42709 83.0nmmb)) vwas aldedl tp B 0°C solution

#&%&lur e % 3“5'1}?179 ﬂpﬁdrgn%x nge&y\fvgé(ff f}%ér Sglrf%f(}]é)ragnc%gm?yrlmﬁm-m

yl)plgerb@ufeelsasaqls& Wes (70 858, 9’%6]5‘ afid Methykinghel(£3€ &f, 313 ndhél) in DCM
d with brlne(5X5 nm.). Thé organic phase was

(110 mh) e& hamiwt;@nm@mnearvaédtltrgd aff lfogmdtemecrtatummwmlght( &fte-which saturated

NaH(gdh d& gmcglcﬁd c r\{{ag [s djreg F% mlatrﬁgs f%é%he% g%tagt\é!i V\ﬁlﬂ’l DCM. The

ope
comb)»ﬁe)i mxﬂ‘edftﬁ Zvei’fe dhed? ﬁﬂ @sny) )ﬁﬂlyffeﬂ 0 hﬂdﬂ b(ﬁﬁcﬁtraﬂ:ar b fﬂky lcaide was flashed on

Blotag? éaMc ]v\}é‘?‘a{“?sé’éliyé &c%i‘tf‘ H°34’RF1 H@ﬁ% wela @olx%%nqscfﬂa@ fgsigre eluted tert-

(4-( R enyl - ]
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. .th 1 1. (30 WD.2008/,006040
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usmggll §t4 Hésﬁggsf -ethlfl agdeit€ 0 n"é‘l'ieS fra@f‘bdyl\/&uﬁ dudORedHeoncéntrated by rotary
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LC/MINABEID) mE1484 [NI-HH]+N IHONMR (CDC) shrowyssard c)1as2erb(ylﬂcrmx The fractions

with 8{9811 glﬁé%?gpgqlq%{?ﬁcm!lgqrn?{é% %y;‘g{ahe?\glfpﬁtlpn ?ﬂy glve tertHButyl 4-((5R,75)-5-
methy? A (MQB&BY&Mgﬁl@leﬁﬁ&SH %pérQQ@%}m&hﬁn ﬂ)plﬂ%%—l-

g, 7% was added to a sol ution

carboplptey 356 8.4-52hpisib pmhl;@m faamy1 605 (26CE) nm%ﬁwrfw

[003(If112 urs. % 3‘&@%[) T@a%g@cgog r [e)&m%lﬂgﬁ 8 Frﬁhctjg Q¢ ﬁﬁ%gtlon of tert-butyl

4-((SRTRYE ot 11 4CHHr et G/ dRy - BOChlmd}o@.HObycm@ahqd]pmltnhmﬂﬂ%
Na2S203, 10% NaHCO3 and water. The organi ¢ phase was

yDpingrazing-lasnaboxy birc @il aitdeth, mmed i e?sl A HE Kk (49upk-lecThe rsaction mixture
was %W gﬁgf}n\'}%ﬁ%{aﬁg?}ﬁnd esJuHIeg q”mb)f X aniLThy! wal flfhved by rotary

evapat{ofi; satrated ﬂ)hélﬁ},ﬂg)vwsladéab a2d thamiigbayd a’aseextlfdbtbﬂly}ith ethyl acetate. The

o SEUUPPEL 7 SERLLEGHELE SRy, e, e

concehtratéd mmlta We'gﬁle addeglbh@r a 59 ((51R ‘h{gg)hhﬁr&élsﬂh@t}@/ﬁm? dlhydro 5H-

The m xture was heated to 90C for hours in the
cycloprsviidIpyrimidin-4 obpiperaginet hearbyalylaten(l.30a8. 1 @h@oexicldnag at yedlow foam.

HPL(E gﬁér %k%@ﬁsgbx§§9%¥§éjaﬂle§%ﬁr“4 (ég/xxg%% ﬂ)@ﬁ%.‘s %Wg The tert-

butyl wag- (SIRI T9) Fehyatoxty e thelh@ @1ditydroeSH-cyclopenta[d]pyrimidin-4-yl)piperazine-1-

carboxylate was prepared using an analogous method.

[00362] Step 12: 4M HClV/dioxane (11.2 ml, 44.9 mmol) was added to a solution of tert-
butyl  4-((5R,7R)-7-hydroxy-5-methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-yl)piperazine-1-
carboxylate (0.600 g, 1.79 mmol) in dioxane (15 mL). The reaction mixture was stirred at room

temperature under nitrogen overnight (20 hours). The mixture was concentrated to dryness and



for 48 hours. The solvent was renoved, and the residue

was dissolved in THE (20 m.). LIiOH (3M 14 nL) was
wa@oaedodoao t he m xture. The m xture was stirredPEL/USHOTINT72885

tenperature for 16 hours anpgzrefluxed for 2 hours.

After cooling, the m xture was quenched with 2N HC

dried §% é'ggé%éu(ugrhﬁreﬂ ﬁﬁllrev M%?B{ﬁgg e %ts%g ‘S[fF lJurre\fﬁsr 5 minutes.

The sbﬁ‘d%a&%ré gdolaitd B Bltakien thkodoh 4 ﬁ‘leghhﬁlefrlt funnel with nitrogen pressure, rinsed
3-(tert- butoxycarbonyl(|soprd§yl)an1no -(4-chl orophe

with qiljdr) dried tmi@rrmtx«;agn opapwt.anddried fudhds op APCVaquumiEde -EP{F-(5R 7R)-5-
meth)é_aﬁ(gg)egamzr%ll_ -Y)- S -(gé%der%k?lg a%oﬁéﬁfpaﬁlmolﬁﬁwol( §1ﬁy£{gchlorlde (0.440 ¢,

79. 8% %Rd?% a 5e1IIEB7tI pywder 4 LOMBEARLIH)-m/z 235. The (5R,7S)-5-methyl-4-(piperazin-
- di hydr o- SFLcycIogenta[d]pyrln1d|n 7-

ol
1-yl)- @|7fﬂ}WﬁHWF18%enf%@]pﬁﬁml@’ ) dlrhﬁgmch Fde Wwas prepared using an

anmoénggﬁﬁr gbut oxycar bonyl (i sopr opyl ) am no) - 2- (4- chl or ophe
yl)-2- hydroxypropan0|c acid (35 ng, 0.098 nmml) in

[0036]3]3M (5 Stdp) h’hd THR&t{yl t(-chbrephenyjacetatews36.3t ig r 89 atmmol) and

MR T okl S

with N@@M%L{?B’ﬁﬁ% 9(94 GRBIN The MhiRARE RAS adWed B st @Flrdd¥h temperature for 2
The resulting product was treated

hours\ip tcpmpkgtlor( hy/lTLC.zaq@b)sthf thg ¢ydel The reaction was poured into ice-cold water

(700 %L( h(l:t gw%?(as nz%g)negtﬁ_r}ég& With the glédl(l&l? Rf Tl@ HE'I f;gﬂ{lgﬁw Tﬁe aqueous

layer OME Ieﬁme&ﬁa{lmﬂ ayxyll eme'dtel’(-34X)y lar)cptlﬁ&fr@md’s -Wery kdmBinéd. sOhe ofganic layer
Ian1no)propan one as

was "YWS@ Yp}er\ﬂ:\}q @gee ) smqiz)te(g dgle@ gveg%é&SQ%ﬁtang and concentrated

in vadiodd afforiBiht Tudd 'ﬂ)rodu{’t £5; ?ell]ogv & Thd Hsiduf wh815hd88 ohid) a large fritted
12H), 2.20-2.14°(m 1H), 2.08-1.98 (m 1H), 1.20-1.10

filteredrmyitle Hjica gelBd@I9& (vith 9: Bh§xandd:tiiyARCktate nkilHie statfidg material/olefin

were E)(]Z%Pel g '§14 (a}ygﬁqag%%nhgﬁge%i )wl\rl_ﬂLlN A Nte?%ﬁsethyl acetate until the pure desired
produZR)w% RO X Bmptefey. hy'T}@ meﬂeﬂﬁ‘ﬁé@ purt fractlons yielded methyl 2-(4-
cIo ent a[ ddl pyri m di n-4 é: plpera2|n
Pl

chloray rﬂ}sd 3-hedmyynsensnagic ay a cderéess 0 W1, %b 1:
[003634 8 D' % bi zﬁgﬁlﬁrp2 %ﬁé gilgll%gﬁé:ngr? %E}%ﬁé}éﬁﬁ?ﬁndﬁw (3%.%5g,2184 mmol) was
dlssolﬂec( 141 ID(DM((ISO@hﬂH))ih() aecaed witle TEAG62.0@nL, U8F minsthoThe wihdion was cooled

10 0°Gr HO B BRIOY U M BTt b ety Wendlow et 3 20 minutes t

compleBB8fby TEERELALN! §he8luidd KASHArRVREN WIRTIN FOLsARJA bkithe aqueous
was concentrated in vacuo and subjected to col um

layer pias exteactsd roapehwltb Dy EAT h)\c¢mbna11@s)1nlc dﬁygr W@s washpg pnce more with IN

HCI s&luQég,nglgg}:ggg e&% %gvltgﬁgl maﬁl ul(%ee oatr%tféci‘ge organic layer

was d4i0d oMrll\Z[gSﬁ)JﬁﬁékecV and cor{cBiitrai’é‘d) in VZcuZ)]to AR aﬁll'ﬁrar%H))ll Fhéfesidue was

loadeé%g@ %) a@g f{lgefi ﬁlteﬂqylgh q plgg o( §1llcg gﬁl ang[ 5.éed( gllth QH) hexanes:ethyl acetate
afforc%vI ﬁgyls ?e%ﬂedzﬁroépctmuﬁ %%.ﬁ%%s ']’hegg&cgﬁra)cedv‘ﬁﬁe tﬁ‘é@t?&n@@uelded the

utio
meth}dhlZ{M-@blhmpybr)y-l)denytatdnab A wiloriespevit AABAL g, (8386)g, Tgs Omethyl 2-(4-

chloré%rl_l)é) o Ic'a%%é§8 ?) %t ha&g &I&égc?cgfl éﬁ%ﬁolug%mtm?ﬁ ?]5d mbgto a stirring
solutibf S£L PINM,WRE7 W3t A0n#nel) in THF (5.0 mL) at 0°C. The reaction was allowed to stir
at room temperature overnight to completion by LCMS analysis. The Boc20 (584 ul, 2.54 mmol)
was added to the stirring amine via pipet. The reaction was allowed to stir overnight to completion

by LCMS and TLC analysis of the mixture. The solution was concentrated in vacuo to afford



70C for 2 hours. The reaction mxture was filtered

through a plug of Si02 and celite. The filter pad was
wor®Rethow t h et hyl acetate, and the filtrate WesT/US2007/072885

concentrated in vacuo. The nggidue was dissolved in a

m ni nrum armount of ethanol and then treat ed with water.

i L LOBIC) 20 ALISLIMBN S 25008 o coares o
(854 ﬁq%l M%)t LOMS Z‘?@ﬁ: ?H/ih% @@_@%/0906040 PCT/ US2007/ 072885

was washed with water and air-dried, (11.2 g, 51%
[00365] el d) .StepH NVIS:( CD3CD, M@hbylvHz ) 3-Gert- b%xycﬁrlﬁ)zyl(lﬁq)prgpi)l)ammo) -2-(4-

chlor%&il}%i‘é&né%é@nﬁ % mrio]gé)va%sn’}hss Qﬁf "?%E ((1A04L§:%1d treated with

KOTM@QSB 8] g, 3923 mm&;l) bl foBmUInBE&lukd. 1 TRE Rikibiel wis) Alonde t4 8@ overnight to
mmol ) was added to a stirred solution of

compenem brz ﬁpMS)wbﬁwof i, %Uftfr r“rilnp KYYa Vel Goapemirated e vaego fo afford a wet
foam 9 Wh%gl l )allé)voedﬂt'g && T ?{%\g@ foggni%ng eh "elth O%?ﬁssmm 3-(tert-

The | on was St m nut es
butox&cﬁbﬂrlyt(lsopropﬂ)aih1n¢)€3’-(4-clb®tbp’lhen§1])pl‘&pd]ﬂmtae a( whi€e sulid (388.7 g, 105%).

1y .in T 0 dded i i ngl tion.
LenRRS o2 REBRLES o 1 oom t emper ot ur b and

[0036% | ovedytp Stiyg. at rg, aﬁshﬁﬂpef ad_ H%Eﬁ b%ﬁ?&t@ﬁgf}(lsgﬂ}gpyl)ammo) 2-(4-

reacti on was pour ed into sol uti on
chlorephenydjpremnedte 1G77%2 lgylZthqmnd) evats \Aiussdved]' fre THEn@lﬁm) and treated with

r gan e th wat er ri .
pival ) 0N Gl Nt Aotiuhesti it S RRYEE B et s for
hoursafof @drfh tﬁaemtbeara&l?m@daor qQeHEherBloxesSidROZ-36Y (3613, 260 mmol) was

col orl ess oil um chr omat ogr aphy (20%

dissolwedmc TIHE 46l and cgplpd 1o oi8EC i sengraig flask. The solution was treated with

L e T

prepamdnanhyﬂ‘rlMVEbl(l*ﬁZDCiz\&s 208 e 8t1rr1—1’1g32 o_kaﬂﬂld(nme 2410 cannula, and the
3.80-3.74 '[%l

mtxtuﬁ_lyvas §lqyged 0 gv?rrta m roppy tempiraglge ?gernlg £ nglétu(%wa%%enched with the

addltlﬁn 9% sdtSrated Hinm drdds 8Blbrict SRuton, keh aHﬁ?ohé’ijéi%béiﬁmore water and ethyl

ydrate (6.44 nL, 232 nmpl) was added to a stirred
aceta@o| Thei asuees la)gqrtw@lﬁxy'acted several tlmes and the organics were combined. The

organtl)c a;‘)'/ra g?le E“%%ge%”%% 3W§CI‘ qflenl §) D ?)lcn %eﬁz%\%‘( %g%% %tered, and

concdiitrated Gn Waduoat The ed’ﬁ(helmr;ainlﬁlé&/sep'ﬁfwdﬂdﬁswtﬁmms via chromatography
[ room tenperature oveyni

(sl gelisbhis witbd' il i il R cormieisly seperatgddiastereomers
as  WeoBE  of1€00eilyuty -e.’,d(( ﬁlﬁerég%%x&&ggolmn) -3- &CQ-?‘-EHI@I@phenyl) -3-

W th concentrat ed ext cted into
Oxoprmﬂ(lm)ropybhabama@ (@2 6/\@,524% basdd oud(2 M BOrkcamate) and tert-butyl (S)-3-

(S)-éﬁ@ E%{»?qtﬁ)ggﬁo 815— Hax f 5o elwg)-E-Kgxol\)l\rlggylfiseo%%?fﬂcggamate (39.14

g, 77% b(ate‘ardn 1@5@@%@5&mw A/ MSYAREC(-AHm/z 401.2 [M-Boc]+.
chl or ophenyl ) 4- et hyl pentanoic acid (5.0 g, 63.2%

[00367] el d) L wHiOE-HP (168 meNs0(mmpal) #as pdedip e stifripg solution of THE
(30 nﬁﬁégg wa% )(I;m%) gpe a{ P g'l%gpa]é%r?ﬂlﬁﬁlolg WaFlﬁ-I;H)l(Ie%i? e mixture was treated

with kb géR)pefoxivet(6y8 uld of a 35% wt. solution in water, 8.00 mmol) and allowed to stir at
room (tgxh %tngelﬁnﬂ],lq)%m 61 grgg I(@\%%t?({fgwgs;oéé%lto &0t ainal%ggath 't ert- butyl
(S)- 3$f§)—t495etrlz3h@%§%ti@iﬂﬂ ﬂmf(@-)chl%r({pﬂe@”iib%ﬁ? D&\S/IM Qopf’o ¢dtbamate

F

ent anoi c aci d

(1.00 gnd. 0y mrm¢l) miay addpidedropwisaivie addision fynn ftohrtmnn T (15 mL) over a
10 RSB Be8ove D0oan T oBPRYR" 4P BAERYRA: 18 gpcion
LCMBaakigsls of the cridel Mehe(rPacioh Wvallcholed e 0T, Gad itkenptfasd widls IM Na,SO;

dried and concentrated to afford the product. The

product was treated with HO to afford

4- am no- 2- (4-chl orophenyl)-1-(4-((5R, 7R) - 7- hydr oxy- 5-

met hyl - 6, 7- di hydr o- 5H-cycl opent a[ d] pyri m di n- 4-yl ) pi pe

razin-1-yl)- 4 nmet hyl pentan-1-one as HO salt (22 ng,

AN A VAN NS T AN AN PNANT L 1 1NN ™ 1 NN 0



114 [00391] 'H NWR (D20, 400 MHz) 6 8.40-8.37 (m 1H),
7.32-7.29 (m 2H), 7.25-7.19 (m 2H), 5.29-5.25 (m
WA k)og/0d60d®2- 4. 09 (m 1H), 4.06-3.18 (m 9H), 2.BCFBS2087/072885
(m 1H), 2.24-1.98 (m 08-2.00 (m 1H),
90 80(m 1H), 12610d%m 6H) , 108098(m
(APCI +) IVk +458. Exanpl e 25 NH2
(9.00 (q{b) solNan H@a@dlgﬁ\p ol Qvgt 2 L) minygs R%ﬁéﬂ\ﬂfser ﬁpe(a@dl(tleg pyas complete,

the mh XQQ.II' vJas daYlonQ&(Mo S\Nﬁg{ nlfk%/lro&T 7teﬂBQ¥ﬁEé3T(§'H10 minutes. The mixture was

cycl openta[ dl pyrim erazi n-
concentrted tb-rambig/thp dibtFaand then d)uhECC[ ®Dl$ 92fer.' FhaNifRe@uis24ycr w@Owashed twice

with %)acgt%t%%ggga(r%) 1::_}%\(’3 fg_ﬂe%%ﬂ g%rﬁmnei&’% et];yl %getét@4t§en treated
dropwi&s WH-IH‘) stlrﬁngémﬁ l&ﬁH@lThntll"ﬁH 223) W taffed ( Mhe dfflleous layer was extracted
1.90-1.80 (m 1f). 126100 (m oty 1 08-0.98 (m

twice fh etiyd e(cp\qa@; and E]W}%anmggere Eeapied. Ade opganjg wes washed with brine,

EQ. (¢
separéct%#, C()irrlyc_l é)_b% | u 3 t‘e}tr%/ Brlldp%?nlcantratef in saflzos The colorless oil product was
dried dhyer hg’hy\dabmlw & di‘iétH'(’byf toGafiordl (ﬁ\@(tm-ﬁhtoxycarbonyl(1sopr0pyl)am1no) -2-(4-

chlorqTHEraRIRroPa s 5 Rcayrtep ot oam 585 ol 0ol U IR Emz 2421

[M- B§§1Fut| on of 4 (brormrret hyl)-1- chl oro-2-fl uorobenzene
g, 17.5 mmol) in DMSO (60 nlL). Sever al
[00368il li | iStepr d80f A2 @lwore of afReTR ) Bmictiyp4dpipeatind -Yle,7- -dihydro-5H-

fter.1 h t t di |.ut ed
cyelofg AR T, FFEGER B hc & THES b oPeDs i o (93t
butoxglédrmy((m&%%?m1ﬁé)lz-@m&doroﬁﬁb@lyz ROMBIT RiE(B.25TR9.8T whikol) in DCM

roduct was ashed on silica (Biotage 40M 9:1 to 4:1
(40 rqlfé)gnqlgp@é)(Spdn@ 287 o). Wil Birggd 3t room temperature for 10 minutes. HBTU

. 61%) gﬁgr\%ﬁlggw a@‘f‘i?(%q gﬂgé Hng.ﬁre[ é‘l&%éﬂ%tu&ﬁ Qvag §1r¥éél %\?arﬁ%‘en?peramre for 1
hour. (Thé)?olgentZﬁas?remmé@, and sha edizile ivmlem;olVbdl @i sthlyb aget¢€C (500 mL) and
Washe(sd \Izvgtgr %BX '}%?I%’g‘l) g% ér%iéc% %s\(%lrhvoag g(lg&/ %oggeonnrla%‘,rél ll"ge residue was
subjeéfrf)g el %Wt@&@ﬁf&o eRifel/ dy RO ﬁ@@@ﬁ'éom@ﬁ 1) B BVE tdrdButyl (S)-2-

The reaction mxture was warrmed to room

(4- chlpewbelryé)tir(‘b((éRdRéﬂrh’yri@dnyotn61351 6, Fridiytleps3H- worree@&d]pmrmdm -4-

.cool e to OC. 3)
shpir i S bR EROR sk B iset o) oS, R) e 55w
[M+H]er t - butyl bis(2-chl oroethyl)carbamate (2.58 g, 10.7

[0036@?ml ) IQ?M: The tert-butyl (S)-2-(4-chlorophenyl)-3-(4-((SR,7R)-7-hydroxy-5-methyl-
6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-yl)piperazin-1-yl)-3-oxopropyl(isopropyl) carbamate
(2.50 g, 4.48 mmol) was dissolved in dioxane (22.4 mL) and treated with 4M HCI in dioxane (22.4
mL, 89.6 mmol) at room temperature. The resulting solution was allowed to stir overnight to
completion by LCMS analysis of the crude. The solution was concentrated in vacuo to afford a gel
that was dissolved in a minimal amount of methanol (10 mL). The solution was transferred via
pipette to stirred ether (300 mL) to afford a white precipitate of desired product. The addition was
about half when the white precipitate melted into a yellow gel. The material was concentrated in
vacuo to afford a yellow gel which was allowed to stand under reduced pressure overnight to yield
(S)-2-(4-chlorophenyl)-1-(4-((5R,7R)-7-hydroxy-5-methyl-6,7-dihydro-5H-
cyclopenta[d]pyrimidin-4-yl)piperazin-1-yl)-3-(isopropylamino)propan-1-one dihydrochloride as a
light yellow powder (2.14 g, 90%).



DMF (10 mL) was added by syringe. The reaction m xture
was warmed to roomtenperature and stirred overnight
W@ 1®shaiues) . The reaction m xture was poured i PCDUSIMO7/072885
saturated NH4Cl, and the hxture was extracted with
EtCﬁc The conbi ned extracts were dried (Na2SO4),
Itered, and concentrated. The crude was flash

[00379] i ca ABMRAGO04H10 Mblz) 5 839: (5t IdBe 7dAtH35 (dr bdkd HZ 21, 7.23-7.20
t t h 1 t t
P 0B i 0, e O 18903 . 10,

2.23- z:yTa(mpilH)grz o8- h99l(m;alﬂrbpx.)2l)at18 (.. &6), §.98501929%d.y] el @¥ Hws 3H). MS
e w il. LM (APCI+) mlz 239 [M Boc+H +.

(APC4@é§%b§ ep 3: Tert-butyl

4- (4-chl oro- 3-fl uor ophenyglyhagecpsrnopi peri di ne-1 - car box

ylate (1.96 g, 5.785 mmpl) was dissolved in

concentrated HCO (48.21 nL, 57 nmol ), heated to

reflux, and then stirred over Nne weekend

(approxi mately 60 hours). The [reaction m xture was

cooled to roon1tenperatj1§; ap@ferred to a

separatory funnel, and d wilth ether. The aqueous
| ayer was concentrat ed-0 ij evapor at or and
3

dried on a high vacuum | i ne. ﬂi esulting solids were

14 mmol ), di oxane
(40 nmL) was added, foll owed 0c20 addition
(1.326 g, 6.074 mmol ). The ptkgn m xture was
stirred at room tenperature Yove ght (16 hours). The
reaction mixture was then @dl uted with H20 and washed
MAth et her. The aoueous Iayer ?as aﬁldlfled rﬁth 1

extracts‘mefgéﬁﬂéﬁﬁdlgﬁggﬁgﬁgo’ihhhgfega qqﬁgentrated

and dried on

[003 70}t oxyCZHNMW t]);(ﬂAOGMHk)(B @3@(&11 uay, O;ﬁ’remd Jridj 3}@( r7d|1rVe(}7 (m, 2H),
4- car boxylic aci 96% vi el di as

5.29-3.29 W5 (ERPES3Y- 3@,(@ 71{}3 fg@,ggp (m, [1@5)3@6%2 x5 fégn,41H) 2 985 00 (m, 1H),

( 5 7-di hydr o- 5H
1-20- l(:y(: I%gg%tra ? yr(llnﬁnﬁg)ow( g)l-%]lﬂjrﬂz)ch%ori de (35.0 ngy,

0.114 mmol) and 1-(tert- EMMmemHibonyl)

4- (4-chl oro-3-fl uorophenyl ) pi peridi ne-4-carboxylic

acid (40.8 ng, 0.114 mmol) mefgﬁd?ssolved in DCM (1.1

nm.) and treated with DIEA (0.0586 m, 0.342 nmol) at

anbi ent tenperature. The mxtjure was allowed to

honogeni ze before the 47§ , 0.125 mmol ) was

added in one lot. The rg on nwas al lowed to stir

for four hours to conplftion qz anal ysis of the

crude. The reaction was dilu ith DCM washed with

di | uted NaHCO3 sol ution, wa hed ith water, washed

W th brine, and separated. JPhe-Organic Iayer was dried

over Na2SO4, filtered, and be rated in vacuo. The

resi due was purified by chrgnatb@raphy (silica ge

el uted with 5% net hanol i nH@t hyl acetate) to afford

met hyl -6, 7- dismmfemzm-omaL(mmalaahmmmm1-ane4- yl) pi pe

azi ne- 4- carbon eri di ne- car boxyl at e %15.0 @%

10037357 ool yHANR G On 4DARE ) §-57c8 85 (. ). (T 15 (pwAbl. 237522 (m.
1H), z[* % 8 étng% 45%)%%@%?{3 ?ﬁ% ‘2925%’(&%5219871 0d488%m, 148 1.29-1.22 (m,
3H), quayéhhdﬁﬁrBﬂi&ﬂﬁﬂﬁnBEHﬂPﬁém (1- ((5R, 7R) - 7- hydr oxy- 5-

nmet hyl -

7-dihydro-SFLcycIopenta[d]pyrinidin-4-y|)piperazine-4-

car bonyl ) pi peri di ne-1- carboxylate (15.0 ng, 0.0261

nol ) was di ssolved in dioxane (131 uL) and treated

wth 4MHC (0.131 m, 0.523 mmol) in dioxane. The

m xture was allowed to stir overnight to afford the

pure product, as a gel precipitate. The solvent was
reaned under reduced pressure, and t he foan1mas

T 1 L 1 o Y B "

di ssolved in 10% NaOH (9. 25

gmidin-4-

—




hydr oxy- 5- et hyl - 6, 7-di hydr o- 5H-cycl openta[ d] pyri m di n
-4-yl ) pi perazin- | -yl)nmethanone dihydrochl oride

W@ 1@80060e) 84. 0% yield) as a white powder. R 1POBUS2007/072885
[00398] 1H NWR (D20, 400 N+%b76 8.36 (m 1H),
7.25-7.00 (m 3H), 5.28-5 (m 1H), 4.00-3.00 (m
14H), 2.50-2.38 (m 2H), 2.26-2.00 (m 214),1.04-1.00
(m 3H). MB (APCl+) [ MrHEXampled? Exanple 27 H N O
CN d NN HO Z
(3-(4-chl orophenyl)pyrrolidin-3-yl)l4-((5R
7R) - 7- hydr oxy- 5-net hyl - 6, 7-di h H-
cycl openta[ dl pyri m di n-4 yl)pi ﬁrazin-l-yl)nethanone
[00399] Step 1: TFA (0.34ntl, 4. 41nmmol) was added to a
solution of N o
(met hoxynmet hyl ) (phenyl) (trlnethylsiIyI)nethyI)neth

anamne (3.9 g, 19.8 (40 nl). The

m xture was cooled to OC Th

benzyl met hoxytri nmet hyl si | apyl thyl am ne (10.5 ni,
at OC The m xture was

41 mol) was added dropw s

stirred at roomtenperatur hours. The sol vent

was renoved, and the residy di ssol ved in ether

and treated with IN HCl. Jhke mxture was shaken, and

t he aqueous | ayer was separated and basified with 2N
2-(4-blaGidphenyh- 1p¢4- @5R TR}7-hyérexpdueaind-0 hyibydraed]-eyclapantabipyrimidin-4-

with CHCL .phase vvqs dried
M@'col um

and concett¥

J

[oos?Tgog?tl{imhobzoethM ﬁﬁ{é%és éﬂwaﬂeﬁ#ﬁkwl(m aes! 96£8.54 (m, 1H), 8.39
0 gi ve net hyl

(m, 1H), 06017§.01 n( AHL.35-6hény RYpYERoT 19 (me28), SelSbY (it B, 4.50-4.40

. 11g00p & i L 2 A iy o) A o2l P95 (. 3. s

(APCIHOM+Haso7added to a sol ution of met hyl
1- benzyl - 3- (4-chl or ophené/q)pyrrol i di ne- 3-car boxyl ate

(3.05 g, 9.25 mmol) in tdPaeme 1810 WO 2008/ 006040

PCT/ US2007/ 072885 117 nlL) at The m xture was
refluxed for 10 hours. After cool i ng, the solvent was
renmoved under vacuum The gesidtié¢ was treated with
MeOH (20 nlL) and refluxed fjor hqrr. The sol vent was
renoved, and the residue We g0l ved in et hyl
acetate (200 nmL). The re washed with | N NaCH
(50 nmL) and then washe® wi t te The organi ¢ phase
was dried and concentr at ed. eS|due was subj ect ed
to col um chronat ography, el by Et QAc- DCM MeCH
(10:1). The resulting nethy
3-(4-ch|oropheny|)pyrro|id| erboxylate (LCVS
(APCl +) [ M Boc+H + 240. 1; MN06 nin) was dissol ved
in DCM (20 nL) and TEA (1 ﬁf%. Then is was treated

Wi th 239‘4 diGS e 8- 1(3-(BR. AR WL ROy 5-nfikyR, 75dihydrd BH-
for hours, the solvent was renoved, and the I-tert-
but gy_lggqm_[ﬁlplvnmldmA—vl)mperazm 1-y])-3- (1sopropvlam1no)propan 1-one

100374k ) NPBD St D0 6 AT s 38 1 T3 e Ve m. 10
7.12-7. m (IﬁiEn(t)S@ 381-5)27 ¢ah, QD ( 218-36 0Ny, 1983, 22Ekd2 08 {18, TS 2.08-2.00 (m, 1H),

he m xture was stirred al room tenperature

1.30- b%@m@ﬂtl O&HQSﬁﬁnxﬂd} MUWPEtENEH 4821 h 2N HO




(9 m). The solvent was renoved and the residue was

subj ected to columm chromat ography, eluted by
WoHeoosBoaAC (4: 1) - DCM MeOH (20: 1) to give PCT/US2007/072885

1-(tert-butoxycarbonyl)-3- (45g

chl orophenyl ) pyrrol i di ne-3-carboxylic acid. LCV5

(APCI +) [M Boc+H + 224. 1; Rt: 2.90 min. [00401] Step

3: HBTU (37 ny, 0.098 méppmplesiadded to a sol ution of

(5R 7R) - 5- et hyl -
4- (pi perazin-1-yl)-6, 7-di hydr oQFchcl openta[ d] pyrimd
i n-7-ol dihydrochloride (30 ng, [0.098 mmol) and
1- (tert-but oxycarbonyl) - 3- (4- cpN§t ophenyl ) pyrrol i di ne-
3-carboxylic acid (32 ng, 0.098 Dl ) in DCM (5 nl)
and TEA (1 nL). The m xt upeXy Irred at room
tenperature for 10 hour e g9l vent was renoved,

0

N

and t he residue was sul§j’ected Eol urm
chromat ography, eluted by eth cet at e- DCM MeCH

(20:1). The product was tregged with HJd (4M 2 nL) in

DCM (5 nlL) to afford SN

(3-(4-chl orophenyl)pyrrolid -yY) (4- ((5R 7R) - 7-hydro
N

xy-5-met hyl - 6, 7- di hydr o- 5H =
cycl opent a[ d] pyri mi di n- 4- yHoi per azi n- 1- yl ) met hanone
{ R R7-MWdrofd-¥meth ‘ Rcldd rd‘i‘.ﬂ%@imidin-m

3983 td O = o8t XH) 7. 40- 7.
= 8.4 Hz, 2bbiperdziRN-yi)-3Bpdnthn-3ylmSrodprbpan- Phihg

. 28-5,24 1 4.18-4. 10 1 4.08-2
100373bry - 3ASGIRADZ) hor M) 6 s30T has i k. 187 86380y i, 7.22-
- 1 »3Q:=0. . -
720 b oRpL9Ses08 (up s A 300 {0 B Y 2362185 o
H), 3AD-2008m00BRA03PCI USROTT 012865 (ni, 181)1008-0(365(R, 7). MS (APCI+)
4
M+H'7F%H(ﬂr oxy-5-net hyl -6
[ - ydr o- 5H cycl opent a[ dl pyri m di n-4-yl) pi perazin-1-y

|')-3- (isopropyl ani no) - 2 yatple/2r opan- | -one [00403]
"H NWVR (D20, 400 MHz) 6 8.40-8.39 (m 1H), 7.20-7.10
(m 4H), 5.30-5.25 (m 1H), -4.26 (m 1H),
4.19-3.00 (m 12H), 2.24-2.1 4H), 2.10-2.00 (m
1H), 1.30-1.10 (m 6H), 1.08-0.95 (m 3H). M (APCl +)
[ MPH] +438. Exanple 29 vy OCCNDN NHO
1-(4- ((5R 7R) - 7- hydr oxy- 5- net hylw_si
7-di hydr o-5H cycl opent a[ dl pyri gi'di n-4-yl) pi perazin-| -|
an - 3- (o)
ci [Nj
N
()
3 N/)
HO

2-(4-chlorophenyl)-3-((1S.2R)-1-hydroxy-1-phenylpropan-2-

methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-yl)piperazin-1-yl)propan-1-one
[00376] 'H NMR (D;0, 400 MHz) & 8.39 (m, 1H), 7.27-7.16 (m, 2H), 7.06-7.04 (m, 1H),
5.25-5.22 (m, 1H), 4.33-4.30 (m, 1H), 4.25-3.00 (m, 14H), 2.22-2.18 (m, 1H), 2.06-1.98 (m, 1H),
1.20-1.10 (m, 6H), 1.08-0.96 (m, 3H). MS (APCI+) [M+H] "460.




(i sopropyl am no) - 2- (4- met hoxyphenyl ) propan- | -one
[00404] 'H NMR (D20, 400 MHz) 8 8.38 (m 1H),

wQ@28/07016 (m 2H), 6.95-6.92 (d, J = 8.8 Hz, PQFHUS2007/072885
5.29-5.25 (m 1H), 4.29-4.2%;§m 1H), 4.20-3.00 (m
15H), 2.23-2.17 (m 1H), 2.07-1.98 (m 1H), 1.30-0.95
(m 9H). M5 (APCI +) [ M+H| +4p4‘1e anrrple 30 NHF (N,

N NZ, N N HO Exam
3-(ethylam no)-2-(4-fl uorophﬁny -84-((5R 7R) - 7- hdy
roxy-5-net hyl - 6, 7- di hydr o- 54

cycl opent al dl pyri m di n- 4- yI)pl 2| n- | -yI)propan- I
-one [00405] '"H NMR (I3 6839(m 1H),
728725(m2H) 7. 07% 5.28-5.25 (m

1H), 4.39-4.37 (m @ 95(m 13H), 2.22-2.18
(m 1H), 206198(m 1H) 22-1.14 (m 3H),
1.04-0.96 (m 3H). I\/IS(APCI+ [ MeH] +428. WO

2008/ 006040 PCT/ US2007/ 07288 9 Exanple 31 NH OF
(N- -NN " N H02(4flud\ogl)-1-(4-((5R

7R) - 7- hydr oxy- 5- net hyl -
7-di hvdro SHcycl opent a[ d] pyri m @Hh- 4- yI)pl perazi n- |

p ta[ﬁ&glmldm-4-

2H) vﬁnunasvmm«mm Aha&gﬁvlogaonmylahhﬁo)mnam&neo
[0037(7]n 1H), H W&(@zCi&O@,MHm 8. 3§ (m41H), ;9638(’2?33 gpy 2H)E.22-7.19 (m, 2H),

5.30-%%? fh. ), Wola 324 115X 2983%53%, 1PH7, 24428 Gh, B, 1.9 (m, o),

1.08-@.9) e3-3Hi MS-(APCBH)4MHH]b bf.ophenyl ) - 1- (4- ((5R, 7R) =7hydr
oxy-5-net hyl - 6, 7-di hvdr o- 5H
cycl opent af d] pyri ni di n- 48923 azin-1 -yl ) propan-1-on
e [00407] 'H NMR (DRO, 400 Miz) 6 8.40-8.39 (d,

J=5.2Hz, 1H), 750{_2%(m oH), 7.10-
Ci :djl (0]
A )

J )

HO HO
((3S.4R)-4-(3.4-dichlorophenyl)pyrrolidin-3-y1)(4-((5R.7R)-7-hydroxy-5-methyl-6.7-dihydro-5H-

cyclopenta[d]pyrimidin-4-yl)piperazin-1-yl)methanone and ((3R.4S)-4-(3.4-
dichlorophenyhpyrrolidin-3-y)(4-((5R.7R)-7-hydroxy-5-methyl-6,7-dihydro-5H-

cyclopenta[d]pyrimidin-4-yl)piperazin-1-yl)methanone
[00378] Step 1: TFA (0.2 mL, 2.63 mmol) was added to a solution of (E)-methyl 3-(3,4-
dichlorophenyl)acrylate (2.6 g, 11.7 mmol) in DCM (40 mL). The mixture was cooled to 0°C.

Then benzylmethoxytrimethylsilanyl methylamine (6.0 mL, 23.5 mmol) was added dropwisely
while maintaining the temperature between -5°C and +5°C. After the addition was complete, the
mixture was stirred at room temperature overnight. The solvent was removed, and the residue was
dissolved in ether and treated with 1IN HCIl. The mixture was shaken to agitate, and a three layer
solution formed. The lower two layers were collected and basified with 2N NaOH to a pH of 14,
extracted with CHCl; (3 X 100 mL). The organic phase was dried, filtered and concentrated. The

residue was subjected to column chromatography, eluted by hexane/ethyl acetate (4:1) to give



7.16 (d, J = 8.0 Hz, 2H), 5.30-5.25 (m 1H), 4.32-4.29
(m 1H), 4.15-3.00 (m 11H), 2.26-2.20 (m 1H),

WQ@2080@080 (m 1H), 1.30-0.98 (m 3H), M5 (APQPGY/USIMHA7T2885
+450. Exanple 33 NH O Cl (E% NLIC17NJ N HO WD
2008/ 006040 PCT/ u32007/ 072885° 120

(4-chl orophenyl ) -3-(cycl opropyl nmet hyl am no) - 1- ( gé
GS, 4&) mRshyl7 Ipbeggylray @Wﬁt@ﬁquy pyrelidingdt-garboxylate (42 g 99%.) (LCMS

+d di n- 4-yl | -yl i
(apcpif ISl 103@"1%3# ARVRR (oo, %00 Me) S 8. 16.5. 14 (o
[00379]7. 6 I$tep 2:H)-Chlord@hyl.chor¢formatdil.5 Hhl023. 93131661) ks added to a solution
of (35341%81'“9&‘{)101}:%%1141%4 dlgglg)g)%e@i?péfﬁ?h(} -4-ce]1'rg gglltg %AE%O & i3 mmol) in
DCE :Hs'b ’mL:B aq80°@§ g@he( Eﬂlxtqnl'el) waé'- reﬁﬁlxg:d ?Jr f 'ﬂburl H)Aftell cQor-hn e solvent was

remo(qd@@ﬂet)vapmm-lpt é-if@d'pr Ehampl]\ée@[zl (S(NHL) Wa{}tdded N) @N@q&du@: and refluxed

for ll}!lour él%ﬁe]?iﬁé l%arls?regrr({\/lecgogﬁ% H Ivzfas re((hssoq‘(eg 7&)@13 anddtyeated with

rOXy-

saturGeCNQOeN! H[hé]a@ﬁ@'ohﬁﬂa%ﬁbvé’s s)ébar@ﬂe@ ahd&tticted with CHC13 (2 X 30 mL). The
y1L- (|sopropylan1noé§ropan -one [00409] 1H N

organ(ogg@se W@mcoml&ged@ng dgi (ﬁlile @'L})ent vyamrpmpvqu,w(aﬁﬁordlﬁ)s 4R)-methyl 4-(3,4-
dlchlczrgﬂiﬁpyﬁ’)_‘gyﬁogﬁ%% ca;étgy ?Iate .1Fé, dﬁ%)g éygﬁgg(%ﬂf [1\|/_15le $144; Rt: 2.25

m1n)420365(m 4H), 3.60-3.20 (m 7H), 3.10-3.04 (m

100380 " 625550 5 inctimbadige (Hi. 1A Tmsawes g o & ation of (3S4R)-
methyP43RR-&ciAeroDRnP) b rrdifdined -Dhrboxylate (3.10 g, 11.3 mmol) in THF (100 mL) and

TEA (4 mL). The mixture was stirred at room temperature overnight. The solvent was removed,
and the residue was subject to column chromatography, eluted by hexane/ethyl acetate (8:1) to give
(3S,4R)-1-tert-butyl ~ 3-methyl  4-(3,4-dichlorophenyl)pyrrolidine-1,3-dicarboxylate ~ (LCMS
(APCI+) [M-Boc+H]™ 274.1; Rt: 4.17 min). The (3S,4R)-I-tert-butyl 3-methyl 4-(3,4-
dichlorophenyl)pyrrolidine-1,3-dicarboxylate was redissolved in MeOH (50 mL), and LiOH (3M,
10 mL) was added. The mixture was stirred at room temperature for 6 hours. 2N HCI (15 mL) was
added to the mixture. The solvent was removed, and the residue was subject to column
chromatography, eluted by DCM/MeOH (40:1-10:1) to give (3S,4R)-1-(tert-butoxycarbonyl)-4-
(3,4-dichlorophenyl)pyrrolidine-3-carboxylic acid (1.95 g). (LCMS (APCI+) [M-Boc+H]" 260.1;
Rt: 3.67 min.)

[00381] Step 4: HBTU (37mg, 0.098mmol) was added to a solution of (5R,7R)-5-methyl-4-
(piperazin-1-yl)-6,7-dihydro-5H-cyclopenta[d]pyrimidin-7-ol dihydrochloride (30 mg, 0.098 mmol)
and 1-(tert-butoxycarbonyl)-4-(3,4-dichlorophenyl)pyrrolidine-3-carboxylic acid (35 mg, 0.098
mmol) in DCM (5 mL) and TEA (1 mL). The mixture was stirred at room temperature for 1 hour.
The solvent was removed, and the residue was dissolved in ethyl acetate (50 mL) and washed with
brine (5 X 50 mL). The organic phase was dried and concentrated to afford tert-butyl 3-(3,4-
dichlorophenyl)-4-(4-((5R,7R)-7-hydroxy-5-methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-
yDpiperazine-1-carbonyl)pyrrolidine-1-carboxylate (LCMS (APCI+) [M+H] +576.1; Rt: 2.90 min).
The product was treated with 4N HCI in dioxane to afford (4-(3,4-dichlorophenyl)pyrrolidin-3-
yD(4-((5R,7R)-7-hydroxy-5-methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-yl)piperazin-1-
yDmethanone as the HCI salt (30 mg, 64%).



J N HO 2-(4-chorophenyl)-I -(4-((5R
7R) - 7- hey- 5- net hyl - 6,
wQ 2aBlyau®- SH- cycl opent a[ d] pyri m di n-4- yl) pi pRCEESI907/072885
-yl 3-(pyrrolidin- | -yl)propgn- | -one [00410] Step 1:
l\/bt hyI 2- (4-chl or ophenyl )acryl ate (500 rTg, 2 54 nmol )
luted in THE (6.0 nlL) and treated w
1003851” r oI p&r%@ (@33 - Lmixtoregd digsisrepmats. 0B, NM&@2014%MFIZ) 8 8.44-8.10

(m, lltlgﬁip 48 C%?%ﬁg /giidi P?Erﬁngr“%tgg%?sl(rﬁp&l g"@?s m, |H). 3.80-3.00

(m, 1120032622046, H@[QUSM?(ATQ]EBB]SOS 120 (lﬁhﬁ{)sMSJ(tARﬂH)/MH] "476.

treated with water (2.0 Pd Li O+ H20 (320 ng, 7.63
mmol ), respectively, an Xﬁﬂé’er@actl on was allowed to
stir overnight to conpleti by LCM5S anal ysis. The

m xture was partitioned befween water and et hyl
acetate. The aqueous | ayerHN oaished again with ethyl
acetate, and the organics di-fcar ded. The aqueous
| ayer was treated with ex $ 3N HC solution (3.82
nm.) and washed with etlg The separ at ed
aqueous | ayer was concentratedl_ig vacuo to afford the

pure product (as a Hd -3Li Cy salY) as a white solid
(1.15 g). M5 (APCI +) [Mﬂ%ﬁ&; Rf: 1.30 min.
|0

[00411] Step 2: HBTU (37 ny mol ) was added to
a solution of (5R 7R)-5-neth (pi perazin-
1-yl')- 6, 7-di hydro- 5Hcycl opent a[ d] pyri m di n-7- ol

di h dr ) ( O 098 mﬁocllr) an

2_ iV 2 \Y K - OXKX~ AAREALLY b

hydrcwakewmisy&mdg 4 99%&%118%) 3@%&&19{%%(&@591 @m:d
EA'(1 nlL). "The mxture was stirred room ~

[00383bn'per Steprle MEPBA (B5ug, 97%, THé nsodly was advh:d to @rsolngidn ofimathyl 2-(4-

chlorogpmyi)esbazll{e g@\t ?%?\%}b . o(EI%gl %?6]0 %ﬁéogﬁ%gﬁ%ﬁp é]\é)gs refluxed for 24

hourst rERt Rdctivnt ﬂas"@olécptcﬁfdcoﬁf erpetAnre himited Reiyéhloroform (200 mL) and
(5R 7R) - 7- hydr oxy-

Washedn*eftthyl %, a: z@sydlr()@ﬁx QMLCM epkasgrd] gyei orgenie-phagy Wb plried and

conc AL il BT € s R BRRL 0, e e

@:H® @Veﬂfﬁe‘(hyl, 2-{4RhlorbpBayodidane-Q;cadboxyl@ted Miethyl124j4-chlorophenyl)oxirane-
-carlékglgt_e%a%g 4Ergzinoél_q}:1d 86@1919@‘2 @0 é@)(%ﬁl%}‘i‘(&)}’é?@é@ng ég) ]n? mmol) were
addethQEDSO mI2 hfples@fte 68hb.7 the mixBr-wasdeatelto 3(5"’)2 foﬂligmﬂrs @Bthe bomb.
(m 4H). N5 (APCI+) [MH +470. Exanple 3 Cl
After Q;Mj)ngj tthcNV@qwa(s RymednandchGregifue Wap d@gﬂ@qqiym )D(IM (20 mL) and TEA
2 ng.§/§li}cgocéen ag?%@ rrnrrlr}/oq)rvc\)fa?t(sy %1% otjltt]yipﬁ ?xtgrlfrw S ngrSAF;%tnroo?l temperature
for 48 looues. [ DA dadvenhival Adthdved, z[rM*thﬂe resfdli® . was dissolved in THF (20 mL). LiOH
(3M, 14 mL) was added to the mixture. The mixture was stirred at room temperature for 16 hours
and refluxed for 2 hours. After cooling, the mixture was quenched with 2N HCI (21 mL). The
solvent was removed and the residue was subject to column chromatography, eluted by
hexane/ethyl acetate (1:1) to give 3-(tert-butoxycarbonyl(isopropyl)amino)-2-(4-chlorophenyl)-2-
hydroxypropanoic acid. LCMS (APCI+) [M-Boc+H]" 258.1; Rf: 3.66 min.
[00384] Step 2: HBTU (37 mg, 0.098 mmol) was added to a solution of (5R,7R)-5-methyl-
4-(piperazin-1-yl)-6,7-dihydro-5H-cyclopenta[d]pyrimidin-7-01 dihydrochloride (30 mg, 0.098
mmol) and 3-(tert-butoxycarbonyl(isopropyl)amino)-2-(4-chlorophenyl)-2-hydroxypropanoic acid
(35 mg, 0.098 mmol) in DCM (5 mL) and TEA (1 mL). The mixture was stirred at room



WO 2008/ 006040 PCT/ US2007/072885 122 Exanple 37 NH
OC N ~-N~ N N -OCH
wQ2@o8/0adokor ophenyl ) - 1- ((S)-4-((S)-7- hydroxy- 6 PCT/US2007/072885
7-di hydro-5H-cycl opent a[ dl pyhi m di n-4- |)-3-
met hyl pi perazin- | -yl)-3-(isopropyl am no) propan-| -one
004 4 1H N %DZO 400

temperatuye) fy é5h solgerg Ve 9&*@20(Vﬁﬁi r%iHihe rfmgé e Jvas gsDuP_}%ct 0 column
chrom!ﬂ)ograﬁh;o QIuZe ]ﬁGM/Pl‘I%UH (48: 1%2\:33 %ul@lﬂ%lpfodﬁat, wak. tRfdted . with HCI (4M,

0-0.70 (m (7 MtH +458.
2 mL)Re aqﬁfptde -glgchlqgophenMgQZ -hydrgyy- N4-((SIN RN7fhygl}qu -5-methyl-6,7-dihydro-5H-

cyclop% @dﬁ@zrh %1&1%&%'10 1 é@f Fé+;)r )p&la(n( gg)ﬁflopgng I?)onz Jg)i%loﬁt (22 mg,

48%). 4 yI ) - 3- rret hyI pi perazin- | -yl) propan- I -one [00415]
D, O, 400 50- 8.
[0038§1m m wga@@owo(ﬁ@ﬂ) B 833 000110 10k T 3164@} A0S 26-5.18 (m,
2. 0 9
1H), 4&%_?0%6‘,0&%@ %%692[ Mpnﬁgj,lé{?s- 3 I%%:F%Hééiﬁ%]%%&é 6}23, 1.08-0.98 (m.
3H). M§ (APCIN) [WH€H]] {4R)%- 2- ami no- 3- (4-chl or o- 3-f | uor ophenyl)
1-((S)-4-((R-7-h droxy-6, 7-dj hydr o- 5H
cycl opent a[ dl pyri mi di n- 4EspmPe et hy| pi per azin- |
-yl)propan- | -one NH,

g e

)

HO
4-amino-2-(4-chlorophenyl)-1-(4-((5R.7R)-7-hydroxy-5-methyl-6.7-dihydro-5SH-

cyclopenta[d]pyrimidin-4-vl)piperazin-1-yl)-4-methylpentan-1-one

[00386] Step 1: 1,8-Diazabicyclo[5.4.0Jundec-7-ene (33.68 mL, 225.2 mmol) was added to

a solution of methyl 2-(4-chlorophenyl)acrylate (36.9 g, 187.7 mmol) and 2-nitropropane (20.23
mL, 225.2 mmol) in CH;CN (500 mL) at 0°C under nitrogen. The mixture was warmed to room
temperature and stirred overnight. The solution was concentrated in vacuo and subjected to column
chromatography (20% EtOAc/hexanes) to give methyl 2-(4-chlorophenyl)-4-methyl-4-
nitropentanoate (52.9 g, 98.66% yield) as a colourless oil. '"H NMR (CDCl;, 400 MHz) § 7.31-7.29
(m, 2H), 7.21-7.19 (m, 2H), 3.66 (s, 3H), 3.60-3.57 (m, 1H), 2.87-2.81 (dd, 1H), 2.39-2.34 (dd,
1H), 1.56 (s, 3H), 1.55 (s, 3H).

[00387] Step 2: Zn dust (128 g, 1.960 mol) was treated with a solution of methyl 2-(4-
chlorophenyl)-4-methyl-4-nitropentanoate (28 g, 98.0 mmol) dissolved in ethanol (490 mL).
Concentrated HCI (26.9 mL, 323 mmol) was added slowly, and then the reaction was heated to
70°C for 2 hours. The reaction mixture was filtered through a plug of SiO; and celite. The filter
pad was washed with ethyl acetate, and the filtrate was concentrated in vacuo. The residue was
dissolved in a minimum amount of ethanol and then treated with water. 3-(4-Chlorophenyl)-5,5-

dimethylpyrrolidin-2-one precipitated from the solution and was collected by filtration. The solid
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(D20, 400 MHz) b 8.55-8.40 (m 11-1), 7.40-6.90 (m
W@R)0g/086026- 5. 10 (m 1H), 4.00-2.90 (m 14H), PCBRSDNAQ72885
~(m 1H), 1.95-1.80 (m 1H), 13320-1.10 (m 3H. M
(APCl +) [M+H] +434. Exan'ple 40 NH \ 0 C NCND ~ J
(4-chl orophe

was WAt eiee 9P SR 61 Bete ootk aFRNBYR (SIS 490 M) 8 7.35-

7.32 (%H %gﬁi@?ggzm' 21?’2)09433;@ @PH@D%@%E!?AIEH?}QF% -1.93 @A H), 1.36 (s,

3H), U434 6; Bt hyl - 7- oxo- 6, 7- di hydr o- 5H

oo PSR D RLRELATL 15 st 0N Aty o i

solut1§195f*3 (@Ehl&f()pl'f@?&b%“l 3- Hl?ﬁ&ﬂif'[ﬁy'n%llﬂllhe;tm (68180 nfrfolPHOTHME (200 mL) at -

The resul ting m xture was
78°C yncilqr rnérpgam Tl’f%sphitmn VlaSh‘@trPd atnd 8 U o 3 aninpys. s Bhagraptoligion of di-tert-

butyl a{% S(% (Jé%_m% ?é-rrn(t;rr?(él | %/defx Waél\%ﬁdeg dA %%o%otnh C]Fhe solution

was vmﬂﬁedéﬂi foain&emperh@re /gl a(lildﬁfe&\lﬁﬁstiﬁ at tofohﬁlfémbyraalrs b‘ildrmght The reaction

catridge (5.0 g) eluted by EtOAc to give tert- 3/
was p@ux(e(lgrm) 0] ﬁﬁl éR]g}Ilgn and extracted with ethyl acetate twice. The combined organic

layer 4al Weh%!zlfh(swgtetd gﬁﬁg{}fﬂé e & ¥6dr %gﬁ@ 2lEghRY " And @hfenfkatéh hn vacuo to

pi perazi ne- 1-car te as an white solid (29
affordithe 16984ure Ip@MBC( @RGiss Bk MO Bac & ldplerigssOoill ; CRtummp clrgmatography (20%

EtOAn}h?%agA%%O% 8%18?5 LE e 2 tey%sfﬂ,le t%ﬁ‘lﬁg %g)oz;pl%ﬁ{g}; _a&u&iélﬁhylé-oxopyrrolidine- 1-
carboszylﬁdeo rmmg[(ﬂbewy [N/I Qb&%zﬁﬂl Ry %8 ﬂﬁn' ‘ganRX 0Dl 400 MHz) &
(28 added to a 4. QM

nyg,
7.32- 189 (moBH),ﬂoH 1.20 (ino%éhé §013. 14 (m,, 115) 83’5311%12)3 ym, ikl 2.05-1.97 (m, 1H),

t t room tenperature for 4 hours.
158(”132&)(](1&%?51{& u5{3|(d(rjii}ﬁn di oxane (1.4 nL, 5.63 mmol)
[00389] oM a gl §engiium Bedrbkide WadraRd@ed. mITHE3 Y RsHl) wmegadded to a stirred

mxture was stirred for 18 hours. The sol vents wer
solutip ph{eEdbytyl 4-(Axehieropleny})vle2-dimethyl- 5-oxopyrrolidine-1 carboxylate (75,232

mmol(g ?@%gg{hﬁlf%%b gli/g(ﬁ;hﬂ? 53?}{1{} a(]j' rréé(Jrr?] egll’pl T %Q)E/)%EA niiktufeYwas stirred
at rodrdl fentpenayure v8ighmand }conmamtraadﬂmdvacmo aThespemsi was wken up into water
t 1 . .
(200 glyephshel avith ERe A B gy geigiind iy angenred, BCh sacxfracted int
EtOA¢] (QBN DO Y- The mibuhy WO HIYveARa SR -28d @BncenfatdBhdvacuo. Residual
HCI svaé‘t r@rrtovmjtbdxymm@ngrl ftom olotuspy | tpagive o} (tzﬁ(bA@tOémaél?%lpiH@an) -2-(4-
chlor@ﬁ(zﬁ)ﬁé Qf%naenl(l)l pen?acI d a%%z 5% g{% %\/l'%) y%?cﬁ‘lasmiu)c 1 %o%lla LCMS rs’lAPCI ) M-

BEnZ ot T A2 ol t'etrane uron
Boc+HHgXaDRI0gRE:opthaaphat e (36 6 ng, 0.0964 mmol) in CH2C12

£§(}] nm.) at roomtem%erature. The resulting m xture vvag
0039  r e Plens?: HBABLP. mgh%o%rwwameém eiqnpfii . qR)->-methyl-4-

(plper-cr\gﬁ Ik ﬁzgd/u&hy\/@é SW%ggggé{tQ[g (? hidtehL é‘l"% 7&91%%&@@0 Ent]r%i)éO% mmol)

puri f by a si artr e ut ed
and H#etegi-turoxyearberylenyino 22 (Mthﬂophmpbehlylbtﬁy@elthnmc a01d (33 mg, 0.098

mmohy DA o HE Y AP AGARLAL AT LRI SS9 FiiopBy ggpsfacse for 1 hour
The soWedt s removed, and the residue was dissolved in ethyl acetate (50 mL) and washed with
brine (5 X 50 mL). The organic phase was dried and concentrated to afford the product. The
product was treated with HCI to afford 4-amino-2-(4-chlorophenyl)-1-(4-((5R,7R)-7-hydroxy-5- '
methyl-6,7-dihydro-5SH-cyclopenta[d]pyrimidin-4-yl)piperazin-1-yl)-4-methylpentan-1-one as HCI
salt (22 mg, 49%).



oxopropyl (i sopropyl)carbamate (46 ng, 100% as a gel.

LCMS (APCl +) [M Boc+H +472.2; Rt: 3.51 min. [00419]
WE@p/0®040A sol ution of tert-butyl PCT/US2007/072885

2-(4-chlor ophenyl )-3-(4-((5R) 4 7- hydr oxy-5, 7-

di met hyl - 6, 7- di hydr o- 5H cycl opent a[ d] pyri m di n- 4=yl ) pi

0035, 0, GHONMARATLO! AOBARDS Bt adno b T 20 AnGRf s 719

2H), §9§ ‘étz'tsct 131) di pxane (t(nl 1) "k-06-3: 1§?(gf1m2)2 s&has r(inxtmn . 24 1.98 (m,

room érature f hours.
1H), 808-\2&)(“(31 vléf)em@mﬂﬁe(ah |11H);/a126d 90(ny 6}, 1.08-0.98 (m 3H) MS (APCI+)
2-.(4-chl or ophenyl )-1-(4-((5R)-7-hydroxy-5, 7-
[M-+ I_HI “hyl -6, 7-di hydro- 5H cycl opent a[ d] pyri mi di n-4-yl) pi
perazin-1-yl)-3- (i sopropygamperpr opan- 1-one
di hydrochl oride (49 ng, 100% as a m xt ure of
di astereoners. Rt: 2.05 and 2. 18\H#n. [ 00420] LCVB
(APCI+) [ MeH] +472. Exanple 41 NH CI | / NCND N
H

o
(R) 2- (4-chl or ophenyl) - 1 (5F§ﬂ7R) 7- hydr oxy- 5- net hy
| -6, 7-di hydr o- 5H

cycl opent a[ dl pyri m di n-4-y| ) p| F;N Zi n-

-yl)-3-(isopropyl am no) prop lLone [00421] 1H NMR
(D,O 400 MHz) S 8.39 (s, | |73 7.36 (d, J =8.0
Hz, 2H), 7.23-7.20 (d, J = & , 2H), 5.29-5.25 (m

1H), 4.33-4.29 (m 1H), 40’9390(m2|—|) 3.82-3. 10
( rﬁ %r?rfl&t')lzge @dlﬁﬁo%pﬂe?w() “IL(41<'<’9R 712) @%vém%s(rﬁeth@7 dlhK;dBro _5H-
(APCI +) cf/d%tﬁlhta{(ﬂlﬁﬁlm ’< i

o 2% ol ol G.A205430008, 1@‘?’ fiﬁ?” oé?ﬁ}%f‘owo (m. 18D

529325 (e ?'4@ -3 .28liRy 9619y, §|'§8 248 (m 1H), 224198 (m, 1H),2082OO (m, 1H),
cycl openad yrlmdln &%‘I era2|n 1d_&eth
1.90-di8A iy udhu@mld@ (O G20 08t B1ORIIR FHDRMS +ig| é6

(m 1H), 7.25-7.00 (m 3 5.20 (m 1H),

4.00-3.00 (m 14H), 2. 50%"%’6"%% 2.26-2.00 (m

2H), 1.04-1.00 (m 3H). M5 (APGY+) [M+H] +490.

Exanpl e 43

W\

C' EN]

)

HS

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

cyclopenta[d]pyrimidin-4-yl)piperazin-1-yl)methanone
[00393] Step 1: KCN (1.25 g, 19.2 mmol) was added to a solution of 4-(bromomethyl)-1-
chloro-2-fluorobenzene (3.90 g, 17.5 mmol) in DMSO (60 mL). “Several milliliters of H,O were

added to help dissolve the KCN. After 1 hour, the reaction mixture was diluted with H,O and
extracted with EtOAc. The extracts were dried (Na;SOy), filtered, and concentrated. The crude
product was flashed on silica (Biotage 40M, 9:1 to 4:1 hex:EtOAc) to give 2-(4-chloro-3-
fluorophenyl)acetonitrile (1.81 g, 61.2% yield) as a yellow crystalline solid.

[00394] Step 2: 60% NaH (1.07 g, 26.7 mmol) was added in 2 portions to a 0°C solution of
2-(4-chloro-3-fluorophenyl)acetonitrile (1.81 g, 10.7 mmol) and 15-crown-5 (0.235 g, 1.07 mmol)



H NCI --~f 0O C N N2HC N N HO
4- (3, 4-di chl or ophenyl ) pyrrolidin-3-yl)(4-((5R 7R)-7-h
wa@l2op8H0qoed hyl - 6, 7- di hydr o- 5H PCT/US2007/072885
cycl opentald] pyri mdin-4-yl) ﬁ/'ﬁ?per azin-1-yl ) met hanone
di hydr ochi or 1 de [00423] 1 N (D20, 400 M) S
4-8. 10 ,748740(m 2H), 7.24-7.12 (m
in Dl\ﬁﬁ)(45 gnkb)y . é‘hg geac Mturegfweg) warmpegl qrfoom_ﬁem@ragge gngptirred for 35

mmut(egn Tﬂé@actlc% rrr]ﬁg%lg'e %&Ql’\g{%m %Qed t& a@}_ﬁapg t{drg lO%mol) was added, and

76.7 Exanp
then NS@uU(MEGf fréshly preﬁare(LNrt—NtﬂCbls(Z-chloroethyl)carbamate (2 58 g, 10 7 mmol) in

DMFi(}1 ](Jb'{; Pa dol;yns%dr o%eg%ﬁ%?%mgrgv% \Q/ re% tg lr_'to%y %em;fc):rature and

stirred 6véfﬁ‘ hopyrdery. Jrhérdaedsd ﬁl'l)ktﬁiﬂerlvas| pouikld)lﬁfo%@ﬁatuﬂatedQﬂI%Cl and the
[ 00424] R (CDC13, 400 MHz) S 8.46 (s

mixtupe 83s pxgactqdwith EiOdca The cambinedzegmctp. \sq"e @EI) (NaSQg), (filtered, and

conce??rgtg(_}.gl.)fba%u %v]fﬁb%ﬁsl%mé)(?z@d&d% ojtggel% 8: 1(1%3(2%5')1& élBtl roduct eluted,

then 7(H) héx B@Ac 20 (ehate 3pipduct) 13- Live8 térrbutdH) 4- (N&lé%mﬂ&()rophenyl) -4-
cyanogpgﬁlﬁ]ng %ggrbo\ég]@%o(?i%/ﬁogggg é‘r:‘}go y?él:Tgi)/ atsj%zy% %%??%Mﬁé%%ﬂﬂ m/z 239 [M-
BOCH?IES( 4- chl orophenyl ) - 1- (4- ((5R,

) - 7- hey- 5- net hyl - 6, 7-di hydr o- 5H cycl opent a[ d] pyri m d
[00395%- 4- )ﬂﬁm@eﬁamhmt)ﬂ 4 (4-chloro-3-fluorophenyl)-4-cyanopiperidine-1-carboxylate
(1.96 g l7&5 mmol) WE!leCLSSO 'ng‘&]trﬁte)d@f&‘%i‘? 21 mL, 9?8 5 mmol), heated to reflux,
and then stirred over the weekend (approximately 60 hours). The reaction mixture was cooled to
room temperature, transferred to a separatory funnel, and washed with ether. The aqueous layer
was concentrated on a rotary evaporator and dried on a high vacuum line. The resulting solids were
dissolved in 10% NaOH (9.255 g, 23.14 mmol), dioxane (40 mL) was added, followed by a Boc20
addition (1.326 g, 6.074 mmol). The reaction mixture was stirred at room temperature overnight
(16 hours). The reaction mixture was then diluted with H,O and washed with ether. The aqueous
layer was acidified with solid KHSO,, and then extracted with DCM. The combined extracts were
dried (Na,SO,), filtered, concentrated and dried on a high vacuum line to give 1-(tert-
butoxycarbonyl)-4-(4-chloro-3-fluorophenyl)piperidine-4-carboxylic acid (0.910 g, 43.96% yield)
as a foam. LC/MS (APCI-) m/z 713 [2M-H]-.
[00396] Step 4: (5R,7R)-5-methyl-4-(piperazin-1-yl)-6,7-dihydro-5H-
cyclopenta[d]pyrimidin-7-ol dihydrochloride (35.0 mg, 0.114 mmol) and 1-(tert-butoxycarbonyl)-
4-(4-chloro-3-fluorophenyl)piperidine-4-carboxylic acid (40.8 mg, 0.114 mmol) were dissolved in
DCM (1.1 mL) and treated with DIEA (0.0595 ml, 0.342 mmol) at ambient temperature. The
mixture was allowed to homogenize before the HBTU (47.5 mg, 0.125 mmol) was added in one lot.
The reaction was allowed to stir for four hours to completion by LCMS analysis of the crude. The
reaction was diluted with DCM, washed with diluted NaHCOj; solution, washed with water, washed
with brine, and separated. The organic layer was dried over Na,SO,, filtered, and concentrated in
vacuo. The residue was purified by chromatography (silica gel eluted with 5% methanol in ethyl
acetate) to afford the pure tert-butyl 4-(4-chloro-3-fluorophenyl)-4-(1-((5R,7R)-7-hydroxy-5-
methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-yl)piperazine-4-carbonyl)piperidine-1-
carboxylate (15.0 mg, 22.9% yield) as a pale yellow oil. MS (APCI+) [M+H] "574; Rf: 2.92.



[00425] Step 1: A solution of 2-(4-chlorophenyl)acetic
acid (20.0 g, 117 mmol) in dry nethanol (235 nlL) was
wo e@waveddsni th 5 drops of concentrated H2SO4 ( cCBET/PSANT/072885

roomtenperature. The m xt was stirred overnight
to conpl etion, and then concentrated in vacuo to about
mlliliters. The concentrate was partitioned

[00395bt weedtegt fier ThadterZuty! shfrehlerocs-Nagepienyiiddd 1o, 7R)TfBydroxy-5-

e SRS Ry SR A SE -

carboxydte v\nssmmg 0\1()2611 matod)rwast disnlved iiméioxatrei (éBll Oll)eemdl\tm@d with 4M HCI

(0. 131ulﬁlgé)r Crglﬁg an {dj)ﬁ%ilfp v Cﬁglxﬂgg pv%f t 4 tlodztlf ﬂ%erglgﬁt to afford the pure
produ&eis n%’éel greegntal"éhl'[@& QQ]Q@IRXLQS%&%B%%I@& @dﬂﬁh %réé@lrla OMYdQhd foam was
(CDC13, 400 MHz) .30 (d, J=

tr1turagd4w1-tb etl@H)(sonR:aQ:;_l) (e, affgtd 8. vmlﬂqzsuslzq-q);lone, ’17}@ etber BB | removed under

reducehd )Presguré tégg‘féox[rflrggﬁégllrgsﬁn(%l c%nlovr\% é%g o dpé)%‘e?)gﬂ%eb@ -4-yD(4-((5R,7R)-7-

hydroﬁ}OB-lm’(elthm-6Qf dlﬁyer-GBK@I&Wp&ﬁh[ﬂﬁ)yh&uﬁﬁ-M)plﬁazﬁh myb)kthanone
xture was al | owed to stir at 0OC

dlhydlfosbloeéﬁ ﬂ?&u%& %Hel%és 3 whife rygleedRE d-9%978C. A
ousoff! | ST ko ST 300 6 Sy P B0 . 11,

4.00-3@0 @i,i1dH), 2050-2.98 (M), 26-CLoowas 2Hhen4s1.00 (reBHIOMS4@RPCI+) [M+H]
. m nutes. Neat tert-butyl bronpacetate (9.60 nL, 65.0
474'nnol) was added by syringe, and the reaction was
stirred for 15 mnutes afgy,ppRG7 The bath was renoved,
and the reaction was allowed to warmto room
tenperature. After stirring af_additional 5 hours,
the reaction m xture was queng€hed with saturated NHAC1
solution, and the solve renmoved i n vacuo.
The oily m xture was ext th ethyl acetate, and
the organi cs were conbfhed. Thg: ;panlc portion was
dried over MgS04, filtered, oncentrated in
vacuo. The crude oil was pug;E]:Hqgn silica gel (95:5
hexanes: Et OAc) to afford th -teft-butyl 1-nethyl
2- (4-chl or ophenyl ) succi nat e Npale yellow oil (14.3
g, 88%. 1H NVR (CDC13, 40® M) 6 7.29 (d, J = 7.2
HZS, (Moroaleg%)t(\gmhém? ¥1)(@- (HR 7IZ)H) hwﬂoﬂ%%vb@ 7:d19v(ﬁo 5H-
IH), 7 (s, 38, 7 (dd, J= 16.4, 9.6 Hz,
, 2 58 waloncma[dbvnmlchnﬁ m;mmen@;l- -vl)mg_gmme_gm VO

[0039§ 08/0 040 PCTIQ;J?ZS@?AO?Z%%@ 1%)7 £V00427deSt[ep Biolfion of N-

| uti

(methaxﬁﬂetl@)hj(ﬂfeﬁplf)&\nﬁ({rhﬁaﬁ?}ﬂslfy&i)hﬁt}(yl)ﬂ}ealagamméB J om®8)mrhol) in DCM (40

was treated with neat TFA (75 nL) at roam

DEM (.75
mL). tTélﬁﬁ@maerw copled to fGet Tireebspadmsthioxyteimethylsilany metyipmyne (10.5 mL,
41 mr{lgl GATRLGL! Qle@é Ete(f°CM]T}&r}n&H§e R&%@Qﬁﬂréﬂqat%eﬁl Y& }f)éi‘ﬁﬁre for 2 hours.
centrate and dried i n vacuo overnight to a
The solvanteNSO‘bmdved]' lned ﬁmlresjduma\sasdjmbmd eni ethar srol el $iLlsON HCl- The

oled 0 0C, and treated sL el y. W
mlxtuEﬁ %ﬁsew eﬂnh sg hﬁr‘v}le%‘f Ile&/gr V34 Sepa ﬁ%%])ltwgquaOH to a pH of
14. ThE agkdamd z'érriﬁas(egiﬁacged'ﬁvlth edCt; mh Q)O m_ﬂ)eTﬁ@al(‘ghﬂu@ Phase was dried and

m Xt ure onogeneous) was allowed to warmto room
conceﬂ@ﬁgdarﬁhm FRsidan VSt squstpdf tor cqlwmp dhumaiographye epitest pyrhexanes/ethyl

h I [ uen
sl PR B0 GBS A GO RE Lo v
(APwa)gMan%Hjocmmms%maﬁhed with brine, dried over

2S84, filtered, and concentrated in vacuo to

(004007 g iSicgus I hlomstRyIfoRERiRe (o e Shih iRl By atdécfo a solution of
meth}ll qrﬁen%tﬁ@loéhl&r@n%ﬁgnohﬁﬁ@%%r%’x&lgten@@S gsrﬁ’jﬁdfm('ri]olm toluene (40

sol ution , and carefully heate

to 90C with evol uti on of nltrogen The m xture was
stirred at 90C for 2.5 hours and cooled to room
tenperature. The solution was quenched with saturated
NaHCC3 sol ution and then concentrated. The oily
n1xture was extracted mnth EtCﬁc (3 X) and t he

Y . e I L 1




(tert-butoxycarbonyl am no) - 2- (4- chl or ophenyl ) pr opanoat

e as a pale yellowoil (11.7 g, 79%. 'H NWR (CDC13,
waomsheeoyo 8 7.31 (d, J = 8.0 Hz, 2H), 7.20 (d,PCr/E8SBND072885

Hz, 2H), 4.86 (br s, 1 H, 388 (m 1H, 3.69 (s,

3H), 3.58 (m 1H), 3.49 (m 1lH), 1.42 (s, 9H). [00428]

mL) a?()%(? 'f']:ee I@B‘?‘glﬁ&?lﬁ?ﬂg@ﬁ é?rgnt aglj)urg (\g[er cooling, the solvent was removed under

Vacuuﬁhl @ﬁ@ﬁ@l@ﬂé/ WwhPHeRaNRAh @\/Ie((’ﬁ@ %Z(T'EL) AndHENIRE for 1 Thotk. OXRNlvent was
(6 m.) was treated with i n dioxane (about

remo@doanﬂ_the 23idve rwyas[d)sselved gmﬂlyl @ng:et]e 4200 mL).THbe pgsidug s washed with

IN Nvﬁﬁ (? g{gl{)ea%ﬁft%r X\{v%lhgc? urtﬁ v&q??ru i npg@a{nﬁco@%al%g fvvta drl\c!\(lp ?mf] %oncentrated

The r@sldﬁefe)?‘dsmébjaét% ton’(\)ﬁlmliBlzhébﬁwtog@Eh}f leltﬁ@lrlngtm}dﬁ]DCM/MEOQE(ﬂo 1). The
to affor a Ite so

resultipg anethyl 3¢(4- qnﬁgonheméh)mﬁhepeﬁaeétmm% (hfiM% @\We) %tBr?WH] 240.1;

Rt: 2.26 aﬂlh?glasg gfs“’oa&égl g P@ngl?&g d%)(;?f H@g@%ﬁlt(z |219 gé:llag‘ﬁreal%g with Boc

anhydridi-id] £, 4580dR8). Atfep strrind feo? hbur&,rthe)ﬁolnmtt twds removed, and the 1-tert-

butyl ?%%Jgth%g_??_( y Ch' ony! Rhyﬁr% ld%?g-ﬂr%mgg e?t% (ﬁr%;gp%‘fﬂ [M-Boc+H]™

240.11 REUABAN M) tias %&‘Pvdd%ﬁ THA (50 71193 L'?@H' ()iMatG mILYOR48 added to the mixture.
terrperature Trifluoroethyl triflate (299 ny, 1.29

The iy Wanssireed dé soanp tentperairg overaightnbhe méxture seas penehed yith 2N HCI
¢ mLé !1@ goq\éé;r]lgg' %1% Q)Q/gci an tﬁy eglaggcé ?vtg éé;%]ec?é %o g(}’lél%]H gﬁﬁa%aphy, eluted
by s@lewﬂélt@Ac(MI)&)(aaMe(uH por2o:pn was exdivact eﬂ(témbumxycarhd)nyl) 3-(4-

cor T B S8 L2 RIS B TR R Foo min
[0040'51?9‘3‘r at% 'T@d(39 0%2?%01? %; £ldel to é‘Ekﬁ tlon of (5R 7R)-5-methyl-

ncent ed I N vacu e res e was
4-(pip@razunhyk)@rhqhhydrééﬂ-cxcbpgmh[d@ymmdﬁnvﬁ -¢lh dmyﬂrochlorlde (30 mg, 0.098

oo BRSNS e DA L DR B2 m. 00

mmol§id HCN (S PDNSRYTEA 31 )2, Bhe ﬁl'i{tvlu’éq’l'léé%ttlméh afkdu RingRedture for 10
oat e (235 ng, 93% as a colorless oil. LCVMS (APCl +)

hourspfThe soigery Wapmgpoved, [@QMS1@@Wa$subﬁc§é te¢1B@N Ghrogaatagyaphy, eluted

I
by ettt?yl-rl %‘? ?%%r oew m&(j pr op lfCt e iggated Wlt(l)1 B SnL? in DCM (5
mL) t$HEO((B(3Q4¥dh)orMﬂSn)ﬂ)‘;§ﬁbEdin-\m)tljﬂ-l(@]{m) ’Kﬂ.ﬁfﬁoxygi mtthyB6,7-dihydro-5H-

excloBAAIoE S Y PEREH Wb eanoana: SR (oL .
[0040?!' ut ed R @t {39100 NIEG) § ﬁgbl'stjﬂg PLOG 1) 11887 ¥RS.38 (d, J = 8.4 Hz,

ol ate ation an ["aced under hi g’h vacuum
2H), T.21-72%u6d, He=u8 4 Hzp21aY, 6 A8 . 24, pHD AsH-4ihd (m, 1H), 4.08-2.98 (m, 12H), 2.83-

- (4s.chlgropheny
278 G 305 53RN G 2agrahs ) BPopAg 8. Ag0-0%5e. T MS
(APCB?CZ[MHSMi s) as a white solid. LCMS (APCI+) mz
282. M+H] +. [00431] Step 7: A solution of
(5R, 7R) - 5- et hyl - 4- ( pi pexample28,| ) - 6, 7- di hydr o- 5H
cycl openta[d] pyrim din-7-ol di ochl oride (30 ny, 98
unmol ) and pot assium 2-(4-chloro q\lf]_inyl)
3-(2,2,2-trifluoroethyl am no) propanoate (31.2 ng, 98
umol) in DM (1.0 nL) was
uL, 205 unpol) and HBTU (
respectively, at roomte

fatgrey The m xture was

allowed to stir for 18 hours t npl eti on, and the
solution was partitioned bktween ethyl acetate and
wat er. The aqueous portion exXtN¥ acted twi ce, and
the organics were conbi ned\ celrganl C portion was

washed with water (3 X), td@n brine, separated, dried
over MySH, filtered, and concentrated in vacuo. The
resi due was purified by chromatography (silica gel
eluted with 9:1 ethyl acetate: MeOH) to afford the pure
free-base as a colorless oil. This material was

d| ssol ved |n et her (1 0 m_) then ‘treat ed W|th excess

o o s o o o T



hydr oxy- 5- et hyl - 6, 7-di hydr o- 5H-cycl openta[ d] pyri m di n
-4-yl)piperazin-1-yl)-3-(2,2,2

wao eioBloeor®et hyl ami no) pr opan-1-one di hydr ochl or PCiBEUSBA7/072885
my, 999 as a white solid. LGB (APCI+) mfz 498.2
[N%kﬂ+. Exanpl e 46 NH OC N, N NINS HO

hta cf]%x;r&#ia&](-ga)piperazin-1-V1)-3—

cyel opental | pyr ngmb@g%lgmmo%-m?gg b |-ony | ) pr opan- |
-one WO 2008/ 00 129 [ 00432]

[00408] ep 1:'HANMR (000408 Mid2)icch4®B.3femhyH), 7.20-7.10 (m, 4H), 5.30-5.25 (m,

i, 365 SRR PAF, (3507 0 88 B o AT 0110 o,

6H), N0&b Y5 iR, VPO ¢TI MVAE 438 r eated wi th sodi um
nethoxrde (537 %g 9.94 mol ) at roomtenperature. The

mxture was all owed to dixamplo29two hours to

conpl etion and then poured into cold water (700
m.) formng a white enul sion. \Hpequench was
neutralized with the addition ofMM HC1 sol ution, and
the aqueous was extracted with etByI acetate (3 X).
The conbi ned organi ¢ porti@nsyner® washed with water
(2 X), then brine, dried o! , and concentrated
in vacuo. The residue MeQ fi t hrough a plug of
silica gel eluted stepwi se with to 1:1
hexanes: et hyl acetate to aff & d tjhe pure nethyl

2- (4-chl orophenyl ) - 3- hydr oxy qate (39.4g, 92% as
a colorless oil. 1H NWR ( 400 MHz) 6 7.32 (d, J
= 8.4 Hz, 2H), 7.21 (d, J = &4 W, 2H), 4.10 (m 1

H, 3.82 (m 2H), 3.72 (s, H@H), 2.25 (m 1H). [00433]

Dpiperazin-1-y1)-3-

oosfg’ trgmmﬁ?ﬁ@mggakzmﬁmdg%mgﬂus A

Hz, 2121925 F910b} (5! oM, W, 29111%1(1{51' 1198901300 ?A 1 I5H) 02 289, 1I7ﬂ(ﬁhut1H§ 2.07-1.98
to conpl etion. The sol ution was par i'tioned with
(m, 1HE1.396). 2 (o PH) aM8 (ARETHdWEHU45%or ti on was
back-extracted once mnthégxmAlTE@ conbi ned organic
portions were washed BOEA 1IN HC sol uti on,
separated, then washed MAth a h sat urat ed NaHCO3
solution. The organic portion dried over MpSH4
and concentrated in vacuo to afford an orange oil. The
residue was filtered through bug of silica ge
eluted with 9:1 hexanes: ¢ acletate to afford the
pure nethyl 2-(4-chlor < hydr oxypr opanoat e
(30.8 g, 85% as a colorless otj 1H NMR (CDC13, 400
MHz) 8 7.36 (d, J= 8.4 Hz, ZFD ©32 (d, J= 8.4 Hz,

2H), 6.38 (s, 1H), 5.90 (s 3 82 (s, 3H
[00434] Step 3: A solution
2- (4-chl orophenyl )acryl ate (\2- , 10.2 mmol) in 1:1

THF: et hanol (20 nL) was tr ed Wth tert-butyl am ne
(389 uL, 2.23 mml ) at 60C. The reaction stirred for
20(cthyinmsing)eR-Clofiwiredtienyl)- 1 dA-d(SRLER )sBhwdeonty- Bxedw6 Jrdimairo-5H-
were renoved . in vacuo, . eS|due as ourlfled by

chr omat ogr &% sylpigerazind -yiorepag-1s0

[00403F%anes e (r%ett@é MHE)QS 8.39 (m, lH) 7.28-7.25 (m, 2H), 7.10-7.07 (m, 2H),
5.28-5.25 (m, 1H), 4.39-4.37 (m, 1H), 4.20-2.95 (m, 13H), 2.22-2.18 (m, 1H), 2.06-1.98 (m, 1H),
1.22-1.14 (m, 3H), 1.04-0.96 (m, 3H). MS (APCI+) [M+H] *428.

wWe




afford the pure nethyl

3-(tert-butylam no)-2-(4-chl orophenyl) propanoate (2.54
wW@200988604@s a colorless oil. LCVS (APCI +) mnl zPQI0OSD07/072885

[ MiH] +. [00435] Step 4: A sqhgtion of nethyl

3-(tert-butyl am no)-2-(4-chlorophenyl ) propanoat e

(1.00 g, 3.71 mmol ) in THE (15 nlL) was treated with

MNNB(SSSrm,1389|wmlﬂﬁmm&%h tenperature. The

reaction was allowed to stir 18 hours to conpletion,

and the m xture was concentratedHi n vacuo. The

resi due was pl aced under acyym for three hours

to afford the near-pure

3-(tert-butylam no)-2-¢

yl ) pr opanoat e (1.06

g, 97% as a white solid. Th| erial was used
wi t hout purification. LCVMS QAPCIN) niz 256.0 [ MtH] +.
WD 2008/ 006040 PCT/ US2007/0 >N30 [00436] Step 5:

A sol ution of —
(5R, 7R) - 5- net hyl - 4- (pi per agjsn- 1-Y1) - 6, 7- di hydr o- 5H
cyclopenta[d]pyr|n1d|n 7-ol di hydrochloride (31.7 ng,

Bh ATR.PRI-Zdsdrory-3-nidtiey16.7-dihydro-5H-cyclopenta[d]pyrimidin-4-
butylanlno) 2 4_ch|o ophe Nropa oat e (30.3 ny,
©0.103 mol ) iR Sibet SANQIRraNAN- 2% wi t h

[00406) EA (38 NMR @zéllomzb 83311150 tiBTLH)(, "732807324 &k omyl12.7.08 (m, 2H),
respectively, at room tenperature. The m xture was
5.29-02% owetH) 6.38t4.37 d‘rmrlﬂ)sw&t}r@ (o 1d By €% (soAH), kR-2-h& (m, 1H), 2.06-

198 Qg B et PS80 | R e SRR G l) nd R . °

organics were conbi ned. Elasapdé §BNi C portion was
washed with water (3 X), then brjne, separated, dried
over MgpS4, filtered, and concqritrdted in vacuo. The
resi due was purified beg ephase chronmat ography
(eluted with water:aceton |l e @gradi ents nodified
with 1% ammoni um acet &e) fo [éfgird the pure
3-(tert-butyl am no)-2-(4-chl oropkenyl)-1-(4-((5R 7R -7

- hydr oxy- 5- net hyl - 6, 7-

di hydr o- 5H cycl opent a[ d] pyri In yI)piperazin-I-yI)
propan-1|-one (20 ng, 41% as:a WhT t solid. LCMS

(APCI +) niz 472.2 [MrH +. EQnple 47 7 NtcC J N

HO 38 md-2((B:4c ML IN6RBRER P)Lllml«ﬁéﬂk( 9Rydidky-B=rhethyl-6,7-dihydro-5H-

day- 5- et hyl - 6, 7-di ycro- )
cycl opent afx#1gpgntals xrpzinil jyl)propan-1-one

Ly 3éﬁ[%®%3ﬁzbe%f€@f%5$ﬂ¢a?ﬁ%e? Ho T TaBg . 21, 7.10-

7.16 @, PO®.0"HR| JH)\WB.S0-3chdeeh, 1181).24. 30U 2 i(@N 18], 4.15-3.00 (m, 11H), 2.26-2.20 (m,

11D, 3106290 il GOGHLE (. 31D, MS (A ‘Pc1+) N Qyglr oxy-5-met hy
~ cycl openta[d] pyrim din- 4iﬂ p azin-1-yl)-3-(tetrahy

dr o- 2H pyr an- 4- ylan1no)propa -one di hydrochl oride
(0.115 g, 0.2000 mmol ) and DI EA ( 05 nL, 0.600 mmol)
in DCE (1.5 nL) and THE (0.5 , followed by

addi tion of Na(QAc)3BH (0.0847
reaction mxture was sti
equi val ent of Na(QAc) 3B
m xture was stirred €or rs. " Anot her 5
equi val ents of fornmal dehyde s on and 1.5
equi val ents of Na(QAc) 3BH Yere .dded and the
reaction m xture was stlrr- pot er 3 hours.
Sat ur at ed NaHCG3

Ny 0.4000 mmol ). The
oLo?2 hours, and 1

6



was added, the mi xture was extracted wth DCM and the
conbi ned extracts were dried (Na2SO4), filtered, and
w@eovsemon@t ed. The crude was purified on sili ceBCTUBERI997/072885
Bi otage 12M (1:1 DCM Et OAc jhgaded and 125 niL fl ushed,
then 25:1 to 10 1 DCMI\/E(]—I gradient), and fractions
h

added, ,causing precipitation. The m Xture was stl rred
[0040“8ibr 5 rrHrNM&s(Dz@hftQﬁ) MUont &m6-8dtdd, ko7 driimeH3 7aldd7. 8¢ (ned2H), 7.02-

7.00 40y PR A0° s B R TE G, P EERT OS5 1R 550500 Py 1D, 289284 (.

1H), maperézvmt h)j 1.08980 (Y, Q8BH,UT.85-1177EEdHW 1.b5-6170&Mm, 6BNAD.35-0.33 (m,
dried in vacuo to give
2H), ¢.€3-0.90 (m. ZHh)- M%W&iw M+H|'479.( 5R 7R) - 7- hydr oxy- 5- met hy
| -6, 7-di hydro-5H cycl op rim
i di n-4-yl)piperazin-1-yl )’ﬂ}gﬁl‘ﬂ?&’
- (et hyl (tetrahydro-2H pyran- 4- W m no) propan- | one
di hydrochl ori de (0.080 g, 68.15% eld) as a white
powder. LCMS (APClI+) mz 514 [N#H] +. Exanple 48 HN O

Cl J:51-1 NN N HO (S ophenyl ) -3-(cyclo
rop, Iy nmethylam no)-1-(4 R 7%) -7-hdroxy-5-nmeth | ~
6, 7- o]}

di hydr o- 5H cycl opent a[ dl pyri m -yl ) pi perazin-|

-yl )propan- | -one [00438] Tert - but yl

cycl opropyl net hyl car banat e OTN65.4 mmol ) was

di ssolved into THE (60 nlL) sgl to stir at -78C.
BuLi (2.5M 28.8 nlL) was thesn adbled portionw se over
10 m nutes. The reaction was allowed to stir while
war2¥i4achidro-3- roghenyl EO-(4A( (SRR, 7-ydebx vehmihnli€d-dihydro-SH-

stlrrlng at that tenperature for another 10 mnute
The SXelgpentaldipys p-AyDpiperaz -(1soprepyls I

[004@?' or o( @N@ﬁﬁ%@%@ﬂ)ﬁ{é)?& 87&9 'm 71%{@%’7 g’fﬂ?'&z ?H?@dl%% 14(d,T=9.6

a syringe reactron wa tOS
Hz, 1H).cT.06-G08 (i lt-h Swializyi LER), 5.T0v8.25 dm  Hnrd. 3834.35 I(nenllqnér?@hieﬁﬁ (m, 4H),

5.60-520 G 21 ayldr fRim, NI ST LE il 2SR 15 1) 20t 10 m. 6D,
1.08- @b\@(nq bised Pel-ggN-G1)P@74.i ons were dried wt h MySO4,
|tered and concentrated. The crude material was

pur| fied by passing throdgampleddica plug eluting 10:1
Hex/ Et OAc to give tert-butyl
&

cycl opropyl net hyl ( met hoxynet hyl bamate (12.8 g,

919% as a clear liquid. [00439 p 2:

(R) - 4- Benzyl - 3- (2- (4- chl grgpbényldacet yl ) oxazol i di n- 2-

one (2.0 g, 6.06 nmol) adddtoaflaskinDCl\/I

(75 M) followed by Tc LS 7.28 mmol ) and DI EA

(0.823 g, 6.37 mmol ). The ready| was allowed to stir

for about 15 to about 20 mwute at -78C at  which

poi nt tert-butyl

cycl opr opyl net hyl ( met hoxy ghr bamate (1.57 g,

7.28 Mol ) was added. Thgéfeac ion allowed to stir

for 5 mnutes, and the -7 bath was replaced with a
2-(4-03otvahényl)- l'FhE( (FRARY- W@dm&ﬂﬂi}ﬂh}vléﬂ 1-divedrot St -s¢dlapehtafd]@yrimidin-4-

hours at roo Aft_e[ he reaction was

det erm ned t e8¢ = LRLOD?

ol ed ¢, ¢C q

[0041‘9&_ 2_0%;?0712158%%1 2‘? Qﬁl%pf?éﬁybt.{@yﬁ{eowomgm AR Ras diluted in
THF (6.0 mL) and treated with pyrrohdme (233 uL, 2.80 mmol) at 0°C. After 1 hour, the crude

LCMS indicated that the reaction was complete (LCMS (APCI+) [M+H]" 268.1; Rf: 2.13 min).




addi ti on of aqueous NaHCC3 while stirring for 10

m nutes. The organic | ayer was separated, and the
waowsou®4d ayer was re-extracted (3 X Et QAc). TPET/US2007/072885

conbi ned organics were drieg,ith MySO4, filtered and

concentrated. The crude residue was purified by colum

chr.omat ogr aphy, elutln% to 2:1 hexane/ Et QAc to
The sg]luggn was fregied Wth water (2 mL) and LiOH-H,0 (320 mg, 7.63 mmol), respectively,

and tl{e%:ac’t)‘ioﬁ (&Bl ﬁg\p AT gve?ﬁ(x ?ngC?}nBﬁ:’tlQn ﬁﬁetbhfl$su{a§/sm The mixture was

hl'or ophenyl) - 3- oxopr opy ropyl bamat e
partltlpﬁed7 BetgrperB Wider asd leilyhtacdiatewThei dquedisOier ¢aP@hshpd again with ethyl

acetat%,lar%lt%-'- '_gr%-%fl‘rcéz\ﬁ%sl caﬁlgd 42 q%.\g(gugqgﬁg]s\)@?tg%{ g ‘ﬁ#ﬂh axcess 3N HCI
solutidd 18 .£2300) Bkd washed with @iyl 6etitb) T h%é[ﬁfhté’@i&lu%dsrlﬁ)%a was concentrated

until dissolved. At this point, the reaction was
in vacgigdp afforgho euraredict tes.a HEHHGHsaan aperisyiolis (155 2k MS (APCH)
) g added. This solution was stirred for 10
[M+H|%£i %%tlgé{f %i%d\@}:l'ch poi nt tert-butyl
[00414F) - 3- (&@)_2 AHBEUZBY mg; 0009 ¥dddl) wak attddd Yd 3 solut(oh- dﬂqsm vnps-methyl-
. hen Hfg - oxoprop I(Cémlopropylneth I)carbanate
4-(Plpgraz -#)erotihydia enfaldipyaigtidini7opl idihydiaehlorige @Q) mg, 0.098
qV. i,
o R Ao in T Ry i S Ty R A Al ST complex (83
mg) iINDESOR4 () ehy TEAJ(Ismlur Ehcenh)amm erwstlfrhd-mom]lempgramrﬁdfor 2 hours.

irred for The reaction was concentra
The Dlyehl§iy e me o esuects Tagt Cosiae O g P cluied by
EtOAeixj(mM&)H()(lo DIMEheaRORRYNad BYRED WRE mlltdhﬂ&d\@ Mtbhﬁr@ﬁ&nyl) 1-(4-
acidified with IN HC. The ;éganlc ayer

((5R, ?Rén%b}é’cﬂOXYaﬁmleth%qh@dt%SH@ydpp dlexrimidin étyl)mplefﬂzm 1-yl)-3-
n were dried th
(pym%%yéé 8fa%noln§£eﬁ%s?tg{'gg 'I‘?agt @Iﬁ \g;ﬂ ? ?ﬁ% ‘crude pr Iod u c}M,

[0041(25) 3- (HeWR (CDC13, 400 MHZ) 8 8.46 (s, 1H), 7.83-7.81 (d, J = 8 4 Hz lH) 7.63-7.61
utoxycarbonylé% Inethyl am no)-2-(4-c ?
(4. I R§0) dHarel L7 11 65 (1o 10 280 90t 1y 8000 (m, 108D,

2'20'%;% @g,cm;u 132930 (i 3IESE 1.1%1%% (H, ). M@?&ﬁéﬁ) flen; 4470.

(S)-3-(tert-butoxycar bonExampdd 3pr opyl met hyl ) ani no) - 2-

(4- chl orophenyl) pr @an0|c acid (4.6 g, 13 nmol) was

di ssol ved into DCM ( aNd, excess 4N HCO was

added. The reaction wa 0 @ stir overnight,

after which it was concentratedl The resulting white

solid was taken up into Et OAC filtered. The

resulting solid was washed w h EtOAc (4 X) to give

pur e 5

(S)-2- (4-ch|orophenyl)-3-(cych-n epy| met hyl anmi no) pr opa

noi c acid hydrochloride (3.6Q g 95%. This

(S)-2-(4-chl orophenyl)-3-(cycl dbr opyl et hyl am no) pr opa

noic acid (0.57 g, 2.24 mml) was di'ssolved into 10:1

CHBCNakige- I- B0 HIdrbp iR ¢ 11 Sl [ ESRETIOY T - AYEFBY- SUN e tHyY-6 170 h ¥iio-SH-

pentahydrate (1.00 g) was added fo omed by BocZO

(O 739 3. aslopaptpid Ipyrimddine ) l 11385 iy €

stir ture overn|ght and the

[Om“?gactlgﬁegggﬁgggﬁgﬁg gy the addition of INHCI. The

reacti on was concentrated, and the residue was dil uted

with EtOQAc. The organics were separated, and the

aqueous portion was extracted with Et OAc. The conbi ned

organics were dried with MgS™4, filtered and

concentrated. The crude residue was purified by

silica plug eluting Hex to 1:1 Hex/EtQAc to give

(S)-3-(tert-

but oxycar bonyl (cycl opr opyl net hyl ) am no) - 2- (4- chl or ophe

nyl ) propanoic acid (0.58 g, 73% as a clear oil

(LCMS (APClI +) [ M Boc+H] +254. 0) WD 2008/ 006040

PCT/ US2007/ 072885 133 [00442] Step 5:

(5R 7S) - 5- et hyl - 4- (pi perazin-|-yl)-6, 7-di hydro-5H

cyclopenta[d]pyr|n1d|n 7 ol di hydrochl oride (0.0444 g,

N a




di i sopropyl et hyl am ne (0.07552 m, 0.4336 mmmol),
foll owed by HBTU (0.05495 g, 0.1445 mmol). The

WO e@siom was stirred at anbi ent tenperature fRCT/LS2007/072885
hours. The reaction was quepghed with 10% Na2CGC3,
diluted with nmethyl ene chloride and separated. The
aqueous portion was washed wth nethylene chloride (2
X), and the conbi ned orggﬁ?'&l’\ee}gers were dried over
Na2SO4 and concentrated in . The material was
chronat ogr aphed on Si 02 (Biotgge 12M and eluted with
4% MeOH MC. The material wasfconcentrated in vacuo to
give tert-butyl (S)-2- N opP
3-(4-((5R, 7S) - 7- hydr ox I-6 7-di hydr o-5H cycl op
ent a[ d] pyri m di n-4- ] piper agi n-L-yl ) - 3-
oxopr opyl (cycl opr opyl net hy mate as a white solid
(67.4 ng, 82% . LCVB (APC +) H]+ 570. 0. [00443]
Step 6: Tert-butyl

(S)-2-(4-chl orophenyl)-3-(4- ll( -7 hydr oxy- 5- met hy
| -6, 7-

_ d ) RSl 88 W lin 4-y1)-3-
g’ 0. 1182 E_F.&H)I &nd-'l leﬁ‘ﬁlﬁ aﬁ-@ oRe m—) and

- treated wt |oxane 956 mmol )
(0041414 M) . fHer\IM@a@:tzooAOW@t&&me&O@(m BB 760t 6. B%ﬂpeifé)s #r88-6.70 (m,

260, 48080 oty agbiied Giclot on Ly 1R RRBEEL ™IS 098070 o,

9H). M@(&PIL’IG—?[MI—H}HSSI hree tines. This residue was
resuspended 1n MeOH (0.2 + 0.1 nL) and added dropw se
to a stirred flask of EtE®ampe3$). After stirring for
30 mnutes, the sokjds were filtered, washed with

Et 20, and dried under an Ut: of nitrogen to give
(S)-2-(4- °©

chl orophenyl ) - 3- (cycl opr opyl metphyl am no) - 1- (4- ((5R, 7S)
- 7- hydr oxy- 5- net hyl - 6, 7- di hyd[o- él—l—

cycl opent a[ d] pyri m di n-4-yl azin-1-yl)propan-1-on
e as a white solld(602rrg, o) LCVS (APCI +)

[ MtH] + 470.2. Exanple 49 Y Iﬂ“\ \ CN NN N HO
(S)-2-(5-chl orot hi ophen-2-yl) (5R 7R) - 7- hydr oxy-
5-net hyl -6, 7-di hydro 5H

PCT/ US2007] 072888 3 ki 004443, 1511)@@_;1 Tkt hyl ani ne

7.32 [rL 52.5 mol) was added to a solution of 5-
[00415h| or o HhiI\B\éRdBeOQMbszécﬁOo&‘((B(r&sH@; 780- Dl htrel 4H), #.25-5.10 (m,

. LSS (RPN o R L et g . s s

[M+H]éﬁalt|ng m xture was stirred at 0OC for 2 hours, and
then re-cooled to -78C. Meanwhile, a solution of
(R) - 4- benzyl - 2- oxazol i di B&#EPES930 g, 52.5 mol) in
THE (100 mL) in a separated flask was cooled to -78C
2.5M of n-butyllithiu e (22 0 nL) was added
dropwi se. The resultFnhg f1 was stirred at -78C
for 1 hour, and then added v/ﬁ"bjnnul ainto the

solution of the m xed

N™ X
|
'\N/
» OH
(R)-2-amino-3-(4-chloro-3-fluorophenvy)-1-((S)-4-((R)-7-hvdroxy-6.7-dihydro-5H-

cvclopentald]pyrimidin-4-v1)-3-methylpiperazin-1-yl)propan-1-one




anhydride. The reaction mxture was stirred at 78C for
15 mnutes, at OC for 30 m nutes, then at room
wao eovped@sur e overni ght. Saturated NHCl (300 nlipCmES2007/072885
added to quench the reacti 01828 The m xture was
extract ed with EtOAc (3 X 2 The conbi ned
ani¢s were dried &HN%ZS flltered and
mo“@oncentﬁaﬁ}% (DrRe 48¢ YHE) o0 (s Tl 740re 20 Gy 3D, 524-5-10 (m,

1H), 4] L %E&”ﬁ}ggﬁﬁﬁ%o &1, Yieh g os WigonEl S B8X B8l 8my. Ms (APCIH)

[M+HIRB44 benzyl 3-(2-(5-chl or ot hi ophen-2-yl)acetyl)oxazol

idin- 2-one (9.43 g, 560 (CDC13, 400 MHz) 6
7.33-7.25 (m 3H), 7.16- XTBP'G% 6.79- 6.76 (m
2H), 4.70-4.65 (m 1 H), 438 J:17.2 Hz, 2H),
4.25-4.18 (m 2H), 3.27 (dd, J 3,33.6 Hz, J = 3.6 Hz,
1H), 2. 77(dd, J=13. 6Hz, J=3. 6Hz, H) [00445] Step 2:
1.OM of titanium tetrachl PDCM (30.9 nL, 30.9
rmol) was added dropw s | ution of

(R) - 4- benzyl - 3- (2- (5- Hi orothl phen- 2-yl ) acet yl ) oxazol
idin-2-one (9.43 g, 28.1 mmwl )~nh DCM (170 ni) at
-78C, followed by N, N-diisopropethylanmine (9.78 ni,
56.2 mmol). The resulting ¢ bljue m xture was
stirred at -78C for 1 houyo-KeriNButyl

|sopropyl (rret hoxyrret hyl)car barrate (11 4 g, 56. 2 nmol )
yasorthieny (€ THeydrmxyiS.i-¢i 16 2 ; chtéd

timidin-4-

hour andth n al | oned to war u t r 00 t enprat ure.
The ni xt ur e Yk al.:ﬁf'¥n3asopmm. @%@rﬁ&for 2
00411M0Ur s, sﬁgenchedAstmu&@t ot ateceAIdE]l 43609 dthy)l-7-64306, 7-dihydro-5H-
[ Zz“)(zt ract Wi th (3 gé) $he g(onbm
cyc1omntgbﬂm@md@r‘eyldmp@dzma\mabawlatﬁ |(14Q arge®.12Qgmmol) in THF (4 mL) was
congce t roduc S
added t% cgggﬂg@lsgﬂﬁ?%noat og rd ﬁlyl/lﬁel dtleﬂ\{\@vl ?tﬁ t((g&c/ heXaO 13% g" mol) at
-78°C- m@%suttmggni\x&lre as Ettrb:ldtew 78°C for 1 hour and quenched by saturated aqueous

3-( 4-b | - 2- l'idin-3-y 5-ch
NH“Cﬁ 73415 H°°2‘S Wk ggsz‘?y%ﬁ?gé&gﬁégﬁ 'r(%'§3| TE%?%%%&@@%W ded (Mgs0y
and c&eet%?a%@d MR &ﬁag i'if)ls E)M'f'iﬂd"’bg’s&) {iliga catHdN\@ d %’%d b@QﬂOAc to give

. 36-7.
tert- bLﬁylﬂs((ﬁlﬂ) 7—hydrow 6),7+dzrpeth}=l)6 7-d1lﬁar045I6-2yc(lmenm|[g]pyrlmldm 4-yl)p1perazme-

1-carbm§]1?te #5 28 o %@h@{gqhdlc_zﬁ , 06,%%.( @g@@&%ﬂ}f%ocﬁﬂgﬁb%l Rt: 2.49

min. J = 6.0 Hz, 3H). [00446] Step 3: A mxture solution of
I|th|umhydrOX|de(374 , 15.6 mmol) in H20 (60 nl)
[00418}d 308tehyir dgeniutisar efdetiduyl 46@55’0&:7'}11@019"%&11}13%56 7-dihydro-5H-

oA DB SL M IAE G, Mooy g ) v

added hd) a pitoN -I—RElyslo)tm3n 110 dioRarepi 14 mEPP6D mﬂu)l): a"lfh)arm:ttare (WasStirred at room

tempegiyre ?fgd“ g{:& 56' x Q\wgp %ggﬁxﬁnfh%t@gxan? ﬁb‘* }‘g[a(:{%% gL ror a different

bottle Y€ AGNAT Wetrgsult%g’ ARk 36rd-for 6}% hoafs. MRe 2008419 QRARmoved in
PCT/ US2007/ 07288 135 and stirred at roomtenperature

vacuof tor gB@ (¥R, edimernd-4Tipevaas- - hedvldihydroxbdt exslopFhfe[d]pyrimidin-7-ol

dlhydrgol%q?réc & egl 1544%61,% %ilflb%gom&ag é/ledglfgcl)m Egsé)gnsn g’l of this (5R)-5,7-

dimetlp1-gapipezinel- ﬁl)-@ﬂ-ﬁﬁydr%ﬁlﬁ@é)opeﬁtaﬂdﬂ]@/ﬁlﬁﬂdlﬁﬂdol dihydrochloride (25.8 mg,
concentrated to giv & ) - 3- (
$pr

0.080%, m&@»cémarwrw%bw §’TQHYIP?61}1“‘2) F-6-eproplanDergRapic acid (32.9
yl an cid ch t
mg, Y. ?E%ﬁf? pSllrn?lf ?C ot %\’{r?]f @@?Hlb%ﬁ%tﬂ[lﬁof b?l)gﬂg?ﬁg,l@ [t@d:hmetliyluromum
hexafl@prepho$phate £34. @tmg;nO 0?64 mmol) in CH,Cl, (6 mL) at room temperature The
5- net 7-di hydr.
resutthg QS A ST 1ol LHE GPT Gt P75 TGV St Aol aciT evidue was
(351 ng, 1.50 nmol) and N, N- diisopropyl et hyl am ne
(2.61 n, 15.0 nmmol) in DCM (5 nL) was added to a
solution of (S)-3-
(tert-butoxycarbonyl (i sopropyl)am no)-2-(5-chl orot hi op
hen- 2-yl ) propanoic acid (0.522 g, 1.50 mmol) in DCM




tenperature for 1 hour. The reaction was quenched wth
saturated NH4Q (20 nlL) and extracted with DCM (2 X
WQ@Q00810)6040The combi ned organics were dried (NaZBOHYS2007/072885
filtered and concentrat ed. e crude product was
purified by silica gel chromat ography el uting first

w th Et QAc/ hexane - 0%, then with &8 Ag
purified; byjaysiliqaciarirges (- g‘ayluzed(ly BNl o 8ive fﬁﬁtewtz‘w% orpgfienyl)-3-(4-
((SR)QC%% ’%Sd? g@a@nxg %‘e’f%r??sﬁ{ &?&Yc{péntaﬁgﬁximléﬁﬁ*&yl%lp&@ﬂﬁ Alyl)-3-
oxopropgifisappyptyisapaomy (4amigaive asagelng,CMS%\Pcm [MABGI+]] "472.2; Rt:
Jg H + 564.0. 'H NVR (CDC13, 400 Miz) b8.53 (s, 1H),
351y (4" 3 = 4.0 H, 1H), 6.68 (d, J = 4.0 Hz, 1H),
[00413] 11 (tSteQ! 3T 614} 8s§h!ﬁ1§n g')'}) terl4b19§‘l 2((bfc§l’ordyﬁ|}nyl)33 @3%(§R§35—h§droxy-5 ,7-
dimethyl76, ?dﬂwdrosiﬂ—cydomtai pyrymdm ﬁybplﬂelzraZlBH)yl 8- 82 (d, J =

OXOprfE%ﬁ%‘f%?Pg?éarP%‘_‘q g§ n{n)sgt ﬁ%éé m&laol?{i g@ ?ﬁt)l onoardhgtptol 4'4.0M HCI
solutib@lif divxbiyd (1.4 mL, 5.63 mmol). The mixture was stirred at room temperature for 16
hoursoS ewyé'g@t;?yslzeger %tg{aygcf Prg‘?th?lo l %IVS 2((4% cl(ll(o?oll?)thR;/)l)_ 16’(47 E(gk)hyqlgzdroxyé 7-
dlme cé Q-Hﬁ%hﬁ{—:g%l-%g&bégn& cgggrlr}ﬂdlrph-elgggéﬂa%n]i ? h)- (%oﬁ’éﬁﬁﬁrﬁﬁﬁ’))pmpan-

sopro
1-oneldilydtoabicaide ({2mE, 190Y+)and mmh:wwmtecehmrs & :(QS §d.)8 min.

100438y ey Aialis AR Rror T hour . The m xt ur e vas

concentrated in vacuo. T}h@anglﬁ@uplue was then di ssol ved
in a mninmmvolunme of DCM (1 nL) and added dropw se
to ether (10 nmL) at OCwith syirring. A white solid
preci pitated. The sol vents wes&Hevaporated with a
rotovap in a 25C bath. The off-ubite solid was dried
under hi gh vacuum over ni to g| ve (S) 2-

(5-chl or ot hi ophen 2- yE- T 4- E(\lﬂ? 7R) -6, 7-di hydr o- 7- hy
dr oxy- 5- net hyl -

cycl openta[d] pyrl m di n-4-yl) pi er a fin- |

-yl )-3-(isopropyl ani no) pr opark I 0 e di hydr ochl ori de
(537 ng, 99.9%. M5 (APC +) 464.1. 'H NWVR
(1320, 400 MHz) S 8.53 (s, 1H), 659/“(d J = 4.0 H,

I H) (Rﬁz-%cmempﬂerwnéh 1-#BR.7R) Dby dfox 43-rhéthy1d, - dfhy Brobb-

I H), 4.78-4.71 (m | H)., 431-427(m 1I—_|),

4. ochloovntahdiovu ding}- ragin-| 50 ylan

o421y, (dfqlrjrﬁ/mlé) Wﬁg&%)% ) ﬁf,d IaI)] 733867 4 ﬁcHZJ’— §§')|$z 2H), 7.23-7.20
,J 2@0811903@4929’6&/5%52@917/@72386 (m;LBH) 1OOMS] (nE0atyp3.83-3.10 (m, 10H),
shown i n be nmade accordin

2.23- ?—Hé (abo%) 2«9@51&81 B@dl%tlr?d)dbw mblﬂzl)all B @ 98z, 3m). ms
ame LCMS or IHNVMR C - NH2 ~~ O (N) CNJ

(APC?%)%% -7-"hydroxy-5-net hyl -6, 7- 416. 2

di hydr o- 5H cycl opent a[ d] pExampled2- JN

4-yl ) pi perazin-|-yl)propan-l;one N HOY O

1-(4- ((5R 7R) - 7- hydr oxy- 5- H yl - 6, 7-di hydro-5H 51

F3C CNJ cycl opental[d] pyri mdin-4- 492.2

cl

Ci



N yl) pi perazin-I-yl)-3- JN (isopropylam no)-2-(4- N
(trifluoronethyl)phenyl)propan-1-one HO NH O

W 2(030¢4( (SR, 7R) - 7- hydr oxy- 5- net hyl - 6, 7- di hyPCDUS2407/072885
52 NC N cycl openta[ d] pyri m dhy-4- 449.2 N

yl')pi perazin- | -yl)-3- -oxopropan-2- J
oEro yl am n - 1-1 xogr&%a?- E {!g bgnzoglrﬁrim 6Whvdro SH-

/- hydr&&“"éﬁmtf’bﬁ}m(ﬁﬂ -4 mbmégarzﬁl ﬁ-bhm@@lalgnehlhvdrochlorlde
cycl opent a[ d[ pyfi m di n-4-
[00422]]) pi peHaMk (sz Y08 M) (8 &a@ (mpymnmsez 00 OpadH), SAe5.20 (m, 1H),

4.00-%%,[\5?%8(%@@%&%@%% &rz‘éi%,g(ﬁgnﬁrégﬁ? .8%3%@?& LY. M larci) (M

“490.6, 7-di hydro-5H 456.2 cyclopenta[d] pyrimdin-4- N
yl ) pi perazin- | -yl)propan- | -one HO WO 2008/ 006040
PCT/ US2007/ 072885 137 I\EX?HEI“(@ chl orophenyl)- 1

-(4-((5R 7R -7- 55 cl

hydr oxy- 5- net hyl -6, 7- dlhydr N
cycl opent a[ d] pyri m did- 4 4§2§ﬁ7
yl ) pi perazin-1-yl)-3- ( ydroxyazetldln-
-yl )propan- | -one N,

2HCI
| )”
N N
HO
4-(3.4-dichlorophenyl)pyrrolidin-3-y1)(4-((5R.7R)-7-hydroxy-5-methyl-6,7-dihydro-5H-

cyclopenta[d]pyrimidin-4-yl)piperazin-1-yl)methanone dihydrochloride
[00423] 'H NMR (D0, 400 MHz) & 8.44-8.10 (m, 1H), 7.48-7.40 (m, 2H), 7.24-7.12 (m,
1H), 5.33-5.28 (m, 1H), 4.00-3.85 (m, 1H), 3.80-3.00 (m, 11H), 2.26-2.20 (m, 1H), 2.10-2.00 (m,
1H), 1.08-1.00 (m, 3H). MS (APCI+) [M+H] "476.

Example 44

2

OL”
eO N

)

)
N N/

HO
1-(4-((5R,7R)-7-hydroxy-5-methyl-6.7-dihydro-5H-cyclopenta[d]pyrimidin-4-yl)piperazin-1-yl)-2-

(4-methoxyphenyl)-3-(pyrrolidin-1-yl)propan-1-one
[00424] 'H NMR (CDCls, 400 MHz) & 8.46 (s, 1H), 7.83-7.81 (d, ] = 8.4 Hz, 1H), 7.63-7.61
(d, J = 8.0 Hz, 1H), 7.31-7.23 (m, 2H), 5.11- 4.98 (m, 2H), 3.95-3.90 (m, 1H), 3.80-3.00 (m, 10H),
2.20-1.90 (m, 7H), 1.32-1.20 (m, 3H), 1.12-1.08 (m, 4H). MS (APCI+) [M+H] "466.




NH O 2-(4-chlorophenyl)-1-(4-((5R 7R)-7- N
hydr oxy- 5- net hyl - 6, 7- di hydro-5H 56 Cl

weyoBomemt al d] pyri m din-4- 486.3 CN~ PCT/US2007/072885
yl ) pi perazin-1-yl)-3J (neopgmtyl am no) propan-|-one N
HO Y NH O 2-(4-bronophenyl)-1-(4-((5R 7R)-7- N
hydr oxy-5-nmet hyl -6, 7-di h dro ?;557 Br
cycl opent a[ d] pyri ni di n- 4° X%'@Be N yl) p| perazin- |
-yl )-3 N J (isopropyl am no) plraoﬁ)an l-one N HONF NO
[ 2 (4-chl orophenyl ) - 3- (4-
fluoropiperidin-l-yl)-1-(4-(( I'-”f?R) 7 58 cl CN)
hydr oxy- 5- et hyl - 6, 7- di hy - 0502.2 N
cycl opentald] pyrimdin-4 j_perazin-1-yl)propan- |

-one INJ HOF N~ 0 2-(%-chl ¢rophenyl)-3-((S)-3-
fluoropyrrolidin-1-yl)-1-(4- , 7TR)- 59 ci rNJ
7- hydr oxy- 5- net hyl - 6, 7- di hy 488.2 N

cycl openta[d] pyrimdin-4- J

yl ) pi perazin-1-yl) propan-| H@neN N HO WO 2008/ 006040

PCT/ USZOO?/ 072885 138 HN O o
hyd ' ﬂw&r;ﬁ,ﬁdihydro-5H—cvclopenta[d]pvr1m1d1n-4-

yDpiperazin-1-yl)-3-(2.2,2-trifluoroethylamino)propan-1-one
[00425] Step 1: A solution of 2-(4-chlorophenyl)acetic acid (20.0 g, 117 mmol) in dry

methanol (235 mL) was treated with 5 drops of concentrated H,SO4 (cat.) at room temperature.
The mixture was stirred overnight to completion, and then concentrated in vacuo to about 40
milliliters. The concentrate was partitioned between ether and half saturated NaHCO; solution.
The aqueous portion was back-extracted once with ether, and the organics were combined. The
organic portion was washed with water, then brine, dried over MgSQO,, and concentrated in vacuo.
The material was placed under high vacuum for one hour to afford the pure methyl 2-(4-
chlorophenyl)acetate as a pale yellow oil (19.8 g, 92%). 'H NMR (CDCls, 400 MHz) § 7.30 (d, J =
8.4 Hz, 2H), 7.21 (d, J = 8.4 Hz, 2H), 3.70 (s, 3H), 3.60 (2, 2H).

[00426] Step 2: n-BuLi (1.60M in hexanes, 35.6 mL, 56.9 mmol) was added to a 0°C
solution of diisopropylamine (8.35 mL, 59.6 mmol) in THF (200 mL). The mixture was allowed to
stir at 0°C for 30 minutes, and was then cooled to -78°C. A solution of methyl 2-(4-
chlorophenyl)acetate (10.0 g, 54.2 mmol) in THF (10 mL) was added to the —~78°C LDA solution
by syringe, which was then stirred for 45 minutes. Neat tert-butyl bromoacetate (9.60 mL, 65.0
mmol) was added by syringe, and the reaction was stirred for 15 minutes at
-78°C. The bath was removed, and the reaction was allowed to warm to room temperature. After
stirring an additional 5 hours, the reaction mixture was quenched with saturated NH,Cl solution,
and the solvent(s) were removed in vacuo. The oily mixture was extracted with ethyl acetate, and
the organics were combined. The organic portion was dried over MgSO,, filtered, and
concentrated in vacuo. The crude oil was purified on silica gel (95:5 hexanes:EtOAc) to afford the
4-tert-butyl 1-methyl 2-(4-chlorophenyl)succinate as a pale yellow oil (14.3 g, 88%). 'H NMR
(CDCl;, 400 MHz) 6 7.29 (d, J = 7.2 Hz, 2H), 7.22 (d, J = 7.2 Hz, 2H), 4.00 (dd, J = 9.6, 5.6 Hz,
1H), 3.67 (s, 3H), 3.07 (dd, J=16.4, 9.6 Hz, 1H), 2.58 (dd, J=16.8, 6.0 Hz, 1H), 1.40 (m, 3H).



60 ci I r N1 (4-((5R 7R)-7-hydroxy-5-nethyl -6, 7-
444.3 N di hydro-5H cycl openta[d] pyrimdin N
wa2008pmioper azi n- | -yl )propan- | -one NJ HO YP@I/0S2007/072885
2- (4-chl orophenyl) - 1-(4- ((5Rp4R) - 7-
hydr oxy- 5-nmet hyl -6, 7-di hydro-5H 61 ci rN1

I ta[d imdin-4- 472.2 N J yl)pi in- |
s e Bt 402 RS e 163
~ . 0 i .
47.7 gﬁ%ﬁlj\lm D%M gﬁ: g'JILﬂEv?%g;t%}ﬂf? \Zvﬁl? §n§%t4TFA (75 énZL) at room temperature. Th

uor opi p R 7R)- ci CN
mixtufe Wygstivved -for- fiet Hopts-t6 cdmplietiynd afieSivhickh #@.r@achion mixture was concentrated

and d§1¥§ bﬁo%g?(gg‘#%lgg{ﬁ) %grlggévﬁliqe_l\lsah% Tﬁler\fj)lig@la,g sus_pFncNddn toluene (160 mL),
coolegi't(é .6“’(@,%9 fn%@daﬁ @%&&s?sl’i)ve(yﬁ;f?}} _d%ﬁel?ilphfsphoryl azide (11.2 mL, 52.1 mmol) and

uoropyrrolirdin-I1-y
triethylamiRe R .2 llh Yd7omyol- iThe¢ feattich, iTixtus® Gromogpheous) was allowed to warm to

room%i?,rrﬁ§%$tgi§g#:dc i%[e@ ﬁ%ﬂ%oﬁ%g@%ﬁ gngl%io‘gllfg{elo#@{tgg rvs?azsiqr?fenclhed with 1%
citric -akidURIRRARRAY lextracled wih EEIABK3 Q?U The combined organic portion was washed
with éq(lep? ’gzlg? é7- %é&%ﬁé&gﬁ; . ;lgén(gq-aw\cjl igyacup to give a light brown oil. The
crude azide was dissolved in tert-butanol (160 mL), treated with neat SnCl; (1.0M solution, 2.37
mL, 2.37 mmol), and carefully heated to 90°C with evolution of nitrogen. The mixture was stirred
at 90°C for 2.5 hours and cooled to room temperature. The solution was quenched with saturated
NaHCOj; solution and then concentrated. The oily mixture was extracted with EtOAc (3 X), and
the combined organic portion was washed with brine, dried over MgSOy, filtered, and concentrated
in vacuo. The residue was purified by on silica gel (4:1 hexanes:EtOAc) to afford the methyl 3-
(tert-butoxycarbonylamino)-2-(4-chlorophenyl)propanoate as a pale yellow oil (11.7 g, 79%). 'H
NMR (CDCl;, 400 MHz) & 7.31 (d, J = 8.0 Hz, 2H), 7.20 (d, J = 8.0 Hz, 2H), 4.86 (br s, 1H), 3.88
(m, 1H), 3.69 (s, 3H), 3.58 (m, 1H), 3.49 (m, 1H), 1.42 (s, 9H).

[00428] Step  4: A solution of methyl 3-(tert-butoxycarbonylamino)-2-(4-
chlorophenyl)propanoate (451 mg, 1.44 mmol) in dioxane (6.0 mL) was treated with 4M HCI in
dioxane (about 6.0 mL, 23.0 mmol) at room temperature. The mixture was stirred for 18 hours to
completion, after which the reaction mixture was diluted with ether to afford a precipitate. The
slurry was filtered under nitrogen to afford a white solid, which was washed with ether. The solid
was dried under vacuum to afford the methyl 3-amino-2-(4-chlorophenyl)propanoate hydrochloride
as a white solid (321 mg, 89%). LCMS (APCI+) m/z 214.0 [M+H]".

[00429] Step 5: A solution of methyl 3-amino-2-(4-chlorophenyl)propanoate hydrochloride
(215 mg, 0.86 mmol) in 1:1 THF:DMF (3.0 mL) was treated with DIEA (389 uL, 2.23 mmol) at
room temperature. Trifluoroethyl triflate (299 mg, 1.29 mmol) was added to the mixture, and the
reaction was stirred for 20 hours to completion. The mixture was partitioned between ethyl acetate
and diluted NaHCOs solution. The aqueous portion was extracted twice, and the combined organic
portions were washed with water (3 X). The organic portion was washed with brine, separated,
dried over MgSQ,, filtered, and concentrated in vacuo. The residue was purified by

chromatography (silica gel eluted with 4:1 hexanes:ethyl acetate, Rf = 0.18) to afford the pure



N 4-yl)piperazin-1-yl)-3 J

(i sopropyl am no) propan-1-one N HO WO 2008/ 006040
weEQNBEDO0D7/ 072885 139 F Z~NHZ O N PCT/US2007/072885

(R) - 2-am no- 3- (4-fl uorophenyjg -1-(4 65 ( )

((5R, 7S) - 7- hydr oxy- 5-net hyl -6, 7- 400.2 VN

methyﬂ&&%(;j bf%bcg}ﬂg&ﬁg-ﬁf ;?;t%{]g%g%ﬂ*lg%ﬁlgppr%nate W me, (9)3%) as a colorless

oil. LCI@S(&Z\ 2 396.8 [¥egifchl or ophenyl ) - (N
1-(4-( 7S)-7- hydroxy 5-nmet hyl 66 °

[00436] 7- di MI—I— 45072 SNll(t;Ian op¥nt alp@l}lblyrl Ai(#rclowppheqyl)-3-(2,2,2-
trifluo (ﬁ}ﬂ% Hropgno(agﬁ @9 JP %ﬁgolg/ rn) HE%B E m(i) was treated with KOTMS

(153 thyg( 4:10( 153107)3)11- Yooy dér@p’@‘atﬁreﬁEmIiWreacﬁiY)anM allowed to stir 18 hours to
6, 7- di hydr o-5H 418. cycl opent a d] pyri.m di n- 4- )
complﬂlgxblaﬁ@ rt]aez FIHXtPteyWﬁ)Fl’é‘ﬁ% withog{her. gpsulH@g IRgciniate was isolated by

ﬁltratléﬁ)ancf l(aéecf:g'{dglr fﬁ %Q&ﬁlu)n ér two hours to afFord the potassium 2-(4-chlorophenyl)-

cyc pr op yl'am no
3-(2, 2(2(15iﬂu611&):thylatmyaw)mpan§atﬁe(ﬂﬂ9/ Imgs 11 8%{, ZXER) s{ile-H}; 4 wigk solid. LCMS

el BEEMSNE! prental dpyry i
[00431] Step 7: A solution of (5R,7R)- 5-methy1 4-(piperazin-1-yl)-6,7-dihydro-5H-
cyclopenta[d]pyrimidin-7-ol dihydrochloride (30 mg, 98 umol) and potassium 2-(4-chlorophenyl)-
3-(2,2,2-trifluoroethylamino)propanoate (31.2 mg, 98 umol) in DMF (1.0 mL) was treated with
with DIEA (36 uL, 205 umol) and HBTU (41 mg, 107 umol), respectively, at room temperature.
The mixture was allowed to stir for 18 hours to completion, and the solution was partitioned
between ethyl acetate and water. The aqueous portion was extracted twice, and the organics were
combined. The organic portion was washed with water (3 X), then brine, separated, dried over
MgSQ,, filtered, and concentrated in vacuo. The residue was purified by chromatography (silica
gel eluted with 9:1 ethyl acetate:MeOH) to afford the pure free-base as a colorless oil. This
material was dissolved in ether (1.0 mL), then treated with excess 2.0M HCI in ether. The
suspension was concentrated in vacuo to afford the pure 2-(4-chlorophenyl)-1-(4-((5R,7R)-7-
hydroxy-5-methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-yl)piperazin-1-yl)-3-(2,2,2-
trifluoroethylamino)propan-1-one dihydrochloride (31 mg, 99%) as a white solid. LCMS (APCI+)
m/z 498.2 [M+H]+.

Example 46

Y

NH

-5-methvl-6.7-dihvdro-5H-

cyclopenta[d]pyrimidin-4-yl)piperazin-1-y])propan-1-one




NHO HN O (S)-2-(4-chlorophenyl)-3 1 N
(cycl opropyl net hyl am no)-1-(4 69 cl
W@ ¢RI 7- hydr oxy-5-nmet hyl -6, 7- mz 470 [ M-HPET/UBL007/072885
di hydr o- 5H cycl opent a[ d] pyrjzryi din N
4-yl ) pi perazin-1-yl)propan-1-one N HO WO 2008/ 006040

[0043 C'(I'/4 U? 207! O7§t§§8451§ éute((rpézf rglethxl 2x{4-chlorophenyl)acetate (36.7 g, 199 mmol)

f r&@p irgli (@B77R) DMSO (400 mL
(From7ﬁ>&é§f{ ?bg%y‘%tgf) r%ztaﬂd 13;11‘>é1'fc)7rméIrdﬁﬁ%ldgeo(%gzL R 4205%1%0% (400 mL) was

treated:yvmthoqgémmapd:}lpyrdp nS8T mg 9\94 mmol) at room temperature The mixture was

allowe¥i|§§ Qtlirp f(g)afavizol(l}giﬂlrs}tél)cegpﬁggr? 8‘3&}%? p(B,lrecHgto ice- cold water (700 mL) forming a
white @'ﬁlﬁlﬁde' GTKe GuEtr Wadbutrblizédy #ith AR aaditldP Yf 11 HC1- sbiution, and the

F3CO y (gerazml- yl)-3- 508.3 N
aqueoys \gwxgmtp with gthybagelpe (3 X). The combined organic portions were washed with

water gés;(’_),;tjp%g I[E%E tdh@d‘ é%ﬁ?ﬁgﬁ%} Qki? Raitent?i&d 1n|_@1c30 NlIIhQ residue was filtered

or ophe
through aydh®ef KGldaal @h’ellute)i-sﬂep(vﬂse(%lﬂﬂ? TR) 17 héRar€d:etByl acetate to afford the pure

methy {504 S ropera iR P RROANGRS P i P o Lrls i oBLHIMR (CDC,
400 MHz) 8782 B HOs@Hyz, 2H), 7.21 (d, 7 = 8.4 Hz, 2H), 4.10 (m, 1H), 3.82 (m, 2H), 3.72 (s,
3H), 2.25 (m, 1H).

[00433] Step 2: A solution of methyl 2-(4-chlorophenyl)-3-hydroxypropanoate (39.4 g, 184
mmol) in DCM (500 mL) was treated with triethylamine (64.0 mL, 459 mmol) and cooled to 0°C.
The solution was treated with methanesulfonyl chloride (15.6 mL, 202 mmol) slowly, then allowed to
stir for 30 minutes to completion. The solution was partitioned with IN HCI solution, and the
aqueous portion was back-extracted once with DCM. The combined organic portions were washed
again with 1N HCI solution, separated, then washed with a half saturated NaHCO; solution. The
organic portion was dried over MgSQ, and concentrated in vacuo to afford an orange oil. The residue
was filtered through a plug of silica gel eluted with 9:1 hexanes:ethy! acetate to afford the pure methyl
2-(4-chlorophenyl)-3-hydroxypropanoate (30.8 g, 85%) as a colorless oil. 'H NMR (CDCls, 400
MHz) § 7.36 (d, J = 8.4 Hz, 2H), 7.32 (d, J = 8.4 Hz, 2H), 6.38 (s, 1H), 5.90 (s, 1H), 3.82 (s, 3H).
[00434] Step 3: A solution of methyl 2-(4-chlorophenyl)acrylate (2.00 g, 10.2 mmol) in 1:1
THEF:ethanol (20 mL) was treated with tert-butyl amine (389 uL, 2.23 mmol) at 60°C. The reaction
stirred for 20 hours to completion, and the solvent/excess amine were removed in vacuo. The
residue was purified by chromatography on silica gel (eluted with 1:1 hexanes:ethyl acetate) to
afford the pure methyl 3-(tert-butylamino)-2-(4-chlorophenyl)propanoate (2.54 g, 93%) as a
colorless oil. LCMS (APCI+) m/z 270.0 [M+H]".

[00435] Step 4: A solution of methyl 3-(tert-butylamino)-2-(4-chlorophenyl)propanoate
(1.00 g, 3.71 mmol) in THF (15 mL) was treated with KOTMS (555 mg, 3.89 mmol) at room
temperature. The reaction was allowed to stir 18 hours to completion, and the mixture was
concentrated in vacuo. The residue was placed under high vacuum for three hours to afford the
near-pure potassium 3-(tert-butylamino)-2-(4-chlorophenyl)propanoate (1.06 g, 97%) as a white
solid. This material was used without purification. LCMS (APCI+) m/z 256.0 [M+H]".
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(S)-2-(4-chlorophenyl)-1-(4-((5R.7R)-7-hvdroxy-5-methyl-6.7-dihydro-5H-

cyclopenta[d

one
[00437] 37% w/w formaldehyde/H,O (0.1489 ml, 2.000 mmol) was added to a solution of
(S)-2-(4-chlorophenyl)-1-(4-((5R,7R)-7-hydroxy-5-methyl-6,7-dihydro-5H-
cyclopenta[d]pyrimidin-4-yl)piperazin-1-yl)-3-(tetrahydro-2H-pyran-4-ylamino)propan-1-one
dihydrochloride (0.115 g, 0.2000 mmol) and DIEA (0.105 mL, 0.600 mmol) in DCE (1.5 mL) and
THF (0.5 mL), followed by addition of Na(OAc);BH (0.08477 g, 0.4000 mmol). The reaction
mixture was stirred for 2 hours, and 1 equivalent of Na(OAc);BH was added. The reaction mixture
was stirred for 14 hours. Another 5 equivalents of formaldehyde solution and 1.5 equivalents of
Na(OAc);BH were added, and the reaction mixture was stirred another 3 hours. Saturated NaHCO;
was added, the mixture was extracted with DCM, and the combined extracts were dried (Na;SOy),
filtered, and concentrated. The crude was purified on silica using Biotage 12M (1:1 DCM:EtOAc
loaded and 125 mL flushed, then 25:1 to 10:1 DCM:MeOH gradient), and fractions with product
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(8)-2-(4-chlorophenyl)-3-(cyclopropylmethylamino)-1-(4-((5R.7S)-7-hydroxy-5-methyl-6,7-

dihydro-5H-cyclopentafd]pyrimidin-4-yl)piperazin-1-yl)propan-1-one

[00438] Step 1: Tert-butyl cyclopropylmethylcarbamate (11.2g, 65.4 mmol) was dissolved
into THF (60 mL) and set to stir at -78°C. BuLi (2.5M, 28.8 mL) was then added portionwise over
10 minutes. The reaction was allowed to stir while warming to -20°C for 10 minutes, and
continued stirring at that temperature for another 10 minutes. The reaction was then recooled to -
78°C at which point chloro(methoxy)methéne (5.79g, 72.0 mmol) was added via syringe. The
reaction was then allowed to stir overnight with warming. The reaction was then quenched with 1
N HCI and the organic layer separated. The aquoues layer was then extracted with DCM (2 X), and
the comibined organic portions were dried with MgSO,, filtered and concentrated. The crude
material was purified by passing through a silica plug eluting 10:1 Hex/EtOAc to give tert-butyl
cyclopropylmethyl(methoxymethyl)carbamate (12.8 g, 91%) as a clear liquid.

[00439] Step 2: (R)-4-Benzyl-3-(2-(4-chlorophenyl)acetyl)oxazolidin-2-one (2.0 g, 6.06
mmol) was added to a flask in DCM (75 ml) followed by TiCls (1.38 g, 7.28 mmol) and DIEA
(0.823 g, 6.37 mmol). The reaction was allowed to stir for about 15 to about 20 minutes at -78°C at
which point tert-butyl cyclopropylmethyl(methoxymethyl)carbamate (1.57 g, 7.28 mmol) was
added. The reaction allowed to stir for 5 minutes, and the -78°C bath was replaced with a 0°C bath.
The reaction was then allowed to stir for 3 hours at room temperature. After the reaction was

determined to be complete by HPLC, the reaction was cooled to 0°C and quenched by the slow
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and Hi@c(llﬂfmhl a{}nk]hpyzrsl siirreld nnt&ll dlssolved At this point, the reaction was cooled to 0°C
with %@;)n@%ygg)%}:lg??gége F%%SO gz? 99 eg) w‘as adde'go m S(ﬂgt%nov(\)/gsos fl)*red for 10
minutesSat Fhich-polbh RrRBRFING)-5:(@R (A bédPR-6Roxazolidin-3-y1)-2-(4-chlorophenyl)-3-
oxopropyl(cyclopropylmethyl)carbamate (8.6 g, 16.8 mmol) was added as a solution in THF (20
mL). The reaction was stirred overnight with warming. The reaction was quenched by the addition
of 10% aqueous Na,SO; (1 mL) and saturated aqueous NaHCOj; (1 mL) and stirred for 10 minutes.
The reaction was concentrated to remove THF and the aqueous layer extracted with ether (3 X).
The aqueous layer was diluted with EtOAc¢ and acidified with IN HCI. The organic layer was
removed, and the aqueous layer was extracted with EtOAc (2 X). The combined organics were
dried with MgSO; and concentrated to give the crude product, (S)-3-(tert-
butoxycarbonyl(cyclopropylmethyl)amino)-2-(4-chlorophenyl)propanoic acid as a clear oil (LCMS
(APCI+) [M-Boc+H]" 254.1; Rt: 3.03 min).

[00441] Step  4: Crude (S)-3-(tert-butoxycarbonyl(cyclopropylmethyl)amino)-2-(4-
chlorophenyl)propanoic acid (4.6 g, 13 mmol) was dissolved into DCM (130 mL) and excess 4N
HCI was added. The reaction was allowed to stir overnight, after which it was concentrated. The
resulting white solid was taken up into EtOAC and filtered. The resulting solid was washed with
EtOAc (4 X) to give pure (S)-2-(4-chiorophenyl)-3-(cyclopropylmethylamino)propanoic acid
hydrochloride (3.60 g, 95%). This (S)-2-(4-chlorophenyl)-3-(cyclopropylmethylamino)propanoic
acid (0.57 g, 2.24 mmol) was dissolved into 10:1 CH3;CN:H,O (50 mL) and tetramethylammonium
hydroxide pentahydrate (1.00 g) was added followed by Boc20 (0.73g, 3.36 mmol). The reaction
mixture was allowed to stir at room temperature overnight, and the reaction was quenched by the
addition of IN HCI. The reaction was concentrated, and the residue was diluted with EtOAc. The
organics were separated, and the aqueous portion was extracted with EtOAc. The combined
organics were dried with MgSQ,, filtered and concentrated. The crude residue was purified by
silica plug eluting Hex to 1:1 Hex/EtOAc to give (S)-3-(tert-
butoxycarbonyl(cyclopropylmethyl)amino)-2-(4-chlorophenyl)propanoic acid (0.58 g, 73%) as a
clear oil. (LCMS (APCI+) [M-Boc+H]" 254.0)
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The reactigry ek yimed gt ambicrd tmpRraeer for §prhogrs. | The reaction was quenched with

10% @%é)ﬁzjb?,pﬁﬂﬁéﬁ gfltﬁ%&%tgg{l%{e?ilﬁc}r?%%‘n_ﬁ Eeﬁratgl\.“ The aqueous portion was washed

pIperazi n-
with thgttylenxe/ chlotidd €x X)aand dhepeonphamed! erghni¢ llayeN ware driedNoveONa,SO, and

concel(llft?ﬂrtﬂ% lgpvl(;}glgé, %}ge?rgzl%tari_iat %{c%&k&p@%@éqj nggh%]z (Biotage 12M) and eluted with
4% Mgggrlggl}e’ ;11?12 Fig%tggdrl i‘v&?ﬂs g?rﬁ:ifziwﬁ&pih%u(ﬂt%%i@e tert-butyl (S)-2-(4-chlorophenyl)-
3-(4-((5R,7S)-7-hydroxy-5-methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-yl)piperazin-1-yl)-3-
oxopropyl(cyclopropylmethyl)carbamate as a white solid (67.4 mg, 82%). LCMS (APCI+) [M+H]"
570.0.
[00443] Step 6: Tert-butyl (S)-2-(4-chlorophenyl)-3-(4-((5R,7S)-7-hydroxy-5-methyl-6,7-
dihydro-5H-cyclopenta[d]pyrimidin-4-yl)piperazin-1-yl)-3-
oxopropyl(cyclopropylmethyl)carbamate (0.0674 g, 0.1182 mmol) was dissolved in dioxane (0.5
mL) and treated with HCI in dioxane (0.7389 ml, 2.956 mmol) (4M). The reaction was stirred at
ambient temperature for 48 hours. The reaction mixture was concentrated in vacuo. The residue
was redissolved in MeOH and re-concentrated three times. This residue was resuspended in MeOH
(0.2 + 0.1 mL) and added dropwise to a stirred flask of Et,0O (10 mL). After stirring for 30 minutes,
the solids were filtered, washed with Et,O, and dried under a blanket of nitrogen to give (S)-2-(4-
chlorophenyl)-3-(cyclopropylmethylamino)-1-(4-((5R,7S)-7-hydroxy-5-methyl-6,7-dihydro-5H-
cyclopenta[d]pyrimidin-4-yl)piperazin-1-yl)propan-1-one as a white solid (60.2 mg, 94%.) LCMS
(APCI+) [M+H]" 470.2.
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(S)-2-(5-chlorothiophen-2-y1)-1-(4-((5R,7R)-7-hydroxy-5-methyl-6.7-dihydro-5H-

Dpiperazin-1-yl)-3-(isopropylamino)propan-1-one
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-78°Cy 2y$/ 1 1um in yqx;aneg, (bmbb N@bwicgﬁ] qﬁ@;)vmp@ NThe\pesulting solution
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roorri %%?%ﬁbg?ﬁrgﬁkoggtpga&%%ﬁ% dBO E) was addzed to quench the reaction. The
mixtufRXRE Sivbedivwie) EXNATEE Y hae alrgmae coMdind®organics were dried (Na,;SOy),
filtered and concentrated. The crude product was purified by silica gel chromatography, eluting
with EtOAc/hexane (0 — 25%) to give (R)-4-benzyl-3-(2-(5-chlorothiophen-2-yl)acetyl)oxazolidin-
2-one (9.43 g, 56%). 'H NMR (CDCls, 400 MHz) & 7.33-7.25 (m, 3H), 7.16-7.13 (m, 2H), 6.79-
6.76 (m, 2H), 4.70-4.65 (m, 1 H), 4.38 (q, J = 17.2 Hz, 2H), 4.25-4.18 (m, 2H), 3.27 (dd, J = 13.6
Hz, J =3.6 Hz, 1H), 2.77 (dd, J = 13.6 Hz, ] = 3.6 Hz, 1H).

[00445] Step 2: 1.0M of titanium tetrachloride in DCM (30.9 mL, 30.9 mmol) was added
dropwise to a solution of (R)-4-benzyl-3-(2-(5-chlorothiophen-2-yl)acetyl)oxazolidin-2-one (9.43
g, 28.1 mmol) in DCM (170 mL) at -78°C, followed by N,N-diisopropylethylamine (9.78 mL, 56.2
mmol). The resulting dark blue mixture was stirred at -78°C for 1 hour. tert-Butyl
isopropyl(methoxymethyl)carbamate (11.4 g, 56.2 mmol) was then added. The mixture was stirred
at -78°C for 1 hour, and then allowed to warm up to room temperature. The mixture was stirred at
room temperature for 2 hours, quenched with saturated NH4Cl1 (300 mL), and extracted with DCM
(3 X 200 mL). The combined organics were dried (Na,SOy), filtered and concentrated. The crude
product was purified by silica gel chromatography eluting with EtOAc/hexane (0 — 20%) to give
tert-butyl (S)-3-((R)-4-benzyl-2-oxooxazolidin-3-yl)-2-(5-chlorothiophen-2-yl)-3-
oxopropyl(isopropyl)carbamate (10.2 g, 72%). MS (APCI+) [M+H]" 507.2. 'H NMR (CDCl;, 400
MHz) & 7.36-7.22 (m, 5H), 6.79 (d, J = 4.0 Hz, 1H), 6.75 (d, J = 4.0 Hz, 1H). 4.67-4.62 (m, 1H),
4.15-4.09 (m, 4H), 3.45-3.38 (m, 2H), 2.80-2.72 (m, 1H), 1.49 (s, 9H), 1.12 (d, J = 6.0 Hz, 3H),
1.05 (d, J = 6.0 Hz, 3H).

[00446] Step 3: A mixture solution of lithium hydroxide (374 mg, 15.6 mmol) in H,O (60
mL) and 30% hydrogen peroxide (1.60 mL, 15.6 mmol) was added dropwise to a solution of tert-
butyl (S)-3-((R)-4-benzyl-2-oxooxazolidin-3-yl)-2-(5-chlorothiophen-2-yl)-3-
oxopropyl(isopropyl)carbamate (7.54 g, 14.9 mmol) in THF (150 mL) at -5°C. The mixture was
stirred at -5°C. After 10 minutes, the reaction was quenched with 10% Na,SO; (16 mL) at -5°C
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[00447} (5R ﬁw&i hy%d ﬁ@iut;orsoﬁéﬁ ym -yetg-4c((S)y-pingrazin-1-yl)-6,7-dihydro-5H-
cyclo;?lé t%f@g?rlrg{rdén;y%! ORfH hﬁ%r%%fpe{ Ll ne}j:gd n(35qo‘2m% .5 mmol) and N,N-
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(tert-l%u(R%(_@Rga%ég_ 15ﬁ9@pg}a};mgo%%ﬁ19l}lor8thp@7n gTyl)@r@)anmc acid (0.522 g, 1.50
mmolg'_{i}y;ﬁpdllg 2érj-a (ZhIM%l ??(5 rl?ﬁﬁ?dkp%u" RiBwed 13- D-(Phzotriazol-1-yl)-N,N,N',N'-
- tetramethyluronium hexafluorophosphate (0.597 g, 1.57 mmol). The mixture was stirred at room
temperature for 1 hour. The reaction was quenched with saturated NH4CI (20 mL) and extracted
with DCM (2 X 20 mL). The combined organics were dried (Na,SOy), filtered and concentrated.
The crude product was purified by silica gel chromatography eluting first with EtOAc/hexane (0-
100%), then with MeOH/DCM (0-6%) to give tert-butyl (S)-2-(5-chlorothiophen-2-yl)-3-(4-
((5R,7R)-6,7-dihydr0-7-hydroxy-5-methyl—SH-cyclopenta[d]pyrimidin-4—yl)piperazin— 1-yl)-3-
oxopropylisopropylcarbamate (535 mg, 63%). MS (APCI+) [M+H]+ 564.0. 'H NMR (CDCls, 400
MHz) §8.53 (s, 1H), 6.75 (d, ] = 4.0 Hz, 1H), 6.68 (d, J = 4.0 Hz, 1H), 5.11 (t, ] = 6.8 Hz, 1H), 4.94
(brs, 1H), 3.83-3.35 (m, 13H), 2.24- 2.12 (m, 2H), 1.49 (s, 9H), 1.18 (d, = 7.2 Hz, 3H), 1.01 (d, J
= 6.0 Hz, 3H), 0.82 (d, J = 6.0 Hz, 3H).

[00448] Step 5: 4.0M hydrogen chloride in 1,4-dioxane (2.508 mL) was added to a solution
of tert-butyl (S)-2-(5-chlorothiophen-2-yl)-3-(4-((5R,7R)-6,7-dihydro-7-hydroxy-5-methyl-5H-
cyclopenta[d]pyrimidin-4-yl)piperazin-1-yl)-3-oxopropylisopropylcarbamate (283 mg, 0.502
mmol) in 1,4-dioxane (2.5 mL) and methylene chloride (2.5 mL) at 0°C. The mixture was allowed
to warm up to room temperature and stirred for 1 hour. The mixture was concentrated in vacuo.
The residue was then dissolved in a minimum volume of DCM (1 mL) and added dropwise to ether
(10 mL) at 0°C with stirring. A white solid precipitated. The solvents were evaporated with a
rotovap in a 25°C bath. The off-white solid was dried under high vacuum overnight to give (S)-2-
(5-chlorothiophen-2-yl)-1-(4-((5R,7R)-6,7-dihydro-7-hydroxy-5-methyl-5H-
cyclopenta[d]pyrimidin-4-yl)piperazin-1-yl)-3-(isopropylamino)propan-1-one dihydrochloride (537
mg, 99.9%). MS (APCI+) [M+H]+ 464.1. "H NMR (D20, 400 MHz) & 8.53 (s, 1H), 6.97 (d, ] =
4.0 Hz, 1H), 6.96 (d, J = 4.0 Hz, 1H), 5.40 (t, J = 8.0 Hz, 1H), 4.78-4.71 (m, 1H), 4.31-4.27 (m,
1H), 4.09-3.97 (m, 2H), 3.84-3.42 (m, 10H), 2.36-2.30 (m, 1H), 2.21-2.13 (M, 1H), 1.33 (d, ] = 6.4
Hz, 3H), 1.32 (d, J = 6.4 Hz, 3H), 1.14 (d, ] = 6.4 Hz, 3H).
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as descri bed above.

Accordingly, all

sui tabl e

nodi fi cati ons and equi val ents nay be considered to
w0 a00B/00dosthi n t he scope of the invention as defP@EUSI¥Y7/072885
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Me, |[Et, o 3; Ry R7 N (CR\)n (CH)m G [ (CRaRb)p
O RB Aig Gis phenyl optionally substituted by one
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N dihydro-5H-cyclopenta[d]pyrimidin-
A 4-yl)piperazin-1-yl)propan-1-one
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N ~O 21. The conmpound as clainmed in any one of C ains
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The words "comprise," "comprising," "include," "including," and "includes" when

fall within the scope of the invention as defined by the claims that follow.
[00451]

used in this specification and in the following claims are intended to specify the presence of stated

more other features, integers, components, steps, or groups.

[SASARAS AR R 3 T KO,
CH2CF3, CH2CHFROH, |OCH3, C(=0) CH3, NH2, NHWe,| N( M) 2,
S(O)2CH3, ang (G -|C3)al kyl. 22. The conpound| of C ai m
21, |wher ei neNRGR7 i SSyeH(Bchledthioprentg)dt(fuct ures: OH
Nri>F gfgﬁ% r NVe((S7RN7Mydfoxy-5Maethyl-@W/-J FF F rNH S

322 N|H )"Q diydro-SH-Gt16pebldfd | ridrdinO~| Cr 1 N§06.2
NONL/ NFING Ny N Not)yodNafih ONHR3-(Rkrdby ah62H- Nort NH 0
N IN F 23, COﬂpOUBﬁm@ayHﬁﬁl pafi-1aip¢ ong of
Caijns 1 & ‘%8, wherelin R8 "and together with the
atoms townwhi ch thegy are attached forma 5-6 penbered
heteroeyeHe—+irg20-havi-rg—ere—of—two—rhgrhi-togen
atons. 24. e conpound of Claim 23, whereinfR is H
WO 2008/ 0060404 PCITl/ US2007/ 072885 195 25. The conpound
as ¢l ai n any |ongSp2-(Schliorghidpheo-218)-3nwhefein Ra is
H, and R6 t ogeydiepromyilmbthylamimf)-0n@- t o whi ch

33hey a at ac ed [f of(FRARS7 hytRrpSHaethyled, Br ocycl i ¢ 476.2
ring haV| e or fdn@dfoLg}g.cym eg@g{] midkh- 6. The
conpound R M 25,4 ey Db §, -1%ne7. | The
conpound & Zhi meld i n any one of alns 1tp 18,
whereinH® is 1, nis 0, pis 0, and Ais r=presented
by—the—ftoermtta—RE—-d-RR-N-R—R8—-O—G28—The
conmpound | ai m{27, wherein A has the conf|guration:
R6 H

(S)-2-(5-chlorothiophen-2-yl)-3-
L (cyclopropylmethylamino)-1-(4-
324 ( ((5R,7S)-7-hydroxy-5-methyl-6,7- 476.2
N dihydro-5H-cyclopenta[d]pyrimidin-
[ )N 4-yl)piperazin-1-yl)propan-1-one
HO N
[00450] The foregoing description is considered as illustrative only of the principles of the

invention. Further, since numerous modifications and changes will be readily apparent to those
skilled in the art, it is not desired to limit the invention to the exact construction and process shown

as described above. Accordingly, all suitable modifications and equivalents may be considered to

features, integers, components, or steps, but they do not preclude the presence or addition of one or
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O G 10 29. The conpound of Claim 27 or 28, wherein R8
is Hor OR 30. The conpound of Caim?29, wherein R8
WO 20081006930 The conpound as cl ainmed in any one PET/CEB0TE72885
27 to 30, wherein Re and Rd go¢ H. 32. The conpound
as clainmed in any one of Clains 27 to 31, wherein R6
and R7, are 15 independently H, nethyl, ethyl,
Whatgselapad isi sobut yl, tert-butyl, 3-pentyl,

CH(isopro . CH2CH2CH20H, CH( CH2CH20OH) 2,
CFQCIﬁQOVER)E@I?%%%%k CH2CH2CH2Ove, CH2CN,
CH2- cycl opropyl, CH2-cycl obutylA CH2-tBu, cyclopentyl,

cycl ohexyl, CH2-phenyl, CH2-( y&id-z-yl),
CH2- (pyrid-3-yl), CH2-(pyrid-g-yl), 4-
hydr oxycycl ohex-1-yl, or eH) phenyl , 20 or R6
and R7 together with the nitrogen to which they are
attached forma pyrrolidin | PNperi di nyl ,
azetidinyl, norpholinyl, o izinyl ring
optionally substituted w2D @@é‘or nore groups
i ndependently sel ected from CH and Me. 33. The
conmpound as clained in any ong of Clains 27 to 31,
wherein R6 or R7 may independently be CH2CF3,
CH2 G autbiaidrs Cotsd 1 aebtiom s, TRbRRE MiaYieteBmesy bolvaesdmefdbolites, and
dlnethylcyclohexyl, 3, 3-di net hyl cycl ohexyl ,

saffy theedof,gvheydin: pi peri di nyl, tetrahydropyranyl,

t et r ghy ny|l 8 40 PCT/ US2007/ 072885
196 g&%[%f%ﬁjﬁ‘ylgﬁéﬁﬁf 4%1%%%9 O 34. The
conpRURA asMej ai ned in any one of Clains 27 to 32,
wherein NR6R7 is NH2, NHVe, NHEt, NHPr, NHi Pr, NHt Bu,
NH( RistBie. Bt &E2- cycl opropyl ), NH(CH2 5

cycl obutyl), NHecycl gpentyl), NH(CH2-pyridyl),

NH( cycl ohexyl), NH{3-pentyl), NHCH(i sopropyl)2,

NH( CH2CH2CH) , NH( gH2CH2CH2OH) , NH( CH2CH20we)

NH( CH2CH2CH2OVe \GRIRR, CH2CN) ,  NVe2, NMVeEt, NMWePr,

NMe(i Pr), Nwve(CHz2- \ycl opropyl), NMe(CH2-cycl obutyl),
NVe( CH2CH2OH) , Nve( CBEIm2CH2OH) , Nvie( CH2CH2OMWe)

NMe ( CH2CH2 , NEt2, NEtPr, NEt(iPr),

NEt ( CH2- cyet” ), NEt (CH2- cycl obut yl ),
NEt(CH2CH§O—|), NEt ( CkRR CH2OH), ~ OH HN CH, or HN
35. Zhg conpound as cldi.wed in any one of clains 27 to
32, wherein NR6R7 is seletted fromthe structures:
"-> N GHplienjd bptidn@Hy shbsfitutbd-By . ddkl to four R’ groups or a 5-6 membered

heteroaryl optionally substituted by a halogen;
R® and R’ are independently H, OCHj, (C3-Cs cycloalkyl)-(CHy), (C5-Cs cycloalkyl)-
(CH,CH,), V-(CH;)o.; wherein V is a 5-6 membered heteroaryl, W-(CH»),» wherein W is

phenyl optionally substituted with F, Cl, Br, I, OMe, CF; or Me, C3-Cq-cycloalkyl optionally
substituted with C;-Cs alkyl or O(C;-C; alkyl), hydroxy-(Cs-Ce-cycloalkyl), fluoro-(C;-Ce-
cycloalkyl), CH(CH;)CH(OH)phenyl, 4-6 membered heterocycle optionally substituted with F,
OH, C;-C; alkyl, cyclopropylmethyl or C(=0)(C;-C; alkyl), or C;-Cs-alkyl optionally
substituted with one or more groups independently selected from OH, oxo, O(C:-Ce-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
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'"F rJOr W OHF Noml .NJ ENOF gF ~OH "~ . N ~ ~,

I5 rNH( NrN11~CF3r'S NOFNNNJNJ ~F':~F
wW0o-2008MB60400H 36. The conmpound as cl ai med i n anyPOnESWN7/072885

Claims 27 to 31, wherein R6 ggd R7 together with the

nitrogen to which they are attached forma 4 6

menbered heterocyclic r erein sai

SISy O, B loBsy e Gt FBRGF+ FHEL RO Qﬁ%ocwlkﬂ) §{EOICH;, NH,
ma;grggeggg(gﬁm deagaiepsgckedirom O

NH2, R’NWER areNaMe)z S( 0) 2CH3, and (Cl-C3)al kyl. WO

2008/ ¥ U 7288 197 37. The compound, o
i a1 11365 T by A areetis e irle Spp &t sk Uiy e HEn form a 5-
mé’ﬁnbbi‘bﬂibt@bcf'dﬁb@}r_lg% N%rt@oﬁn? nmg% NMofsflo NJ O aH
NN \H ..~ N5 38. The

c:orrpBufmﬂl RofareHair M27, wherein A is seI ected from Y Y
o GRS LR el Rt e v
O H&isH, Me, F or OH, -
or 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;
each R’ is independently halogen, C;-Cg-alkyl, C5-Cs-cycloalkyl, O-(C;-Ce-alkyl), CF3,
OCF;, S(C;-Ce-alkyl), CN, OCH,-phenyl, CH,O-phenyl, NH,, NH-(C;-C¢-alkyl), N-(C;-Cs-
alkyl),, piperidine, pyrrolidine, CH,F, CHF,, OCH,F, OCHF,, OH, SO,(C;-Cs-alkyl),
C(O)NH,, C(O)NH(C;-Cg-alkyl), and C(O)N(C;-Ce-alkyl),;
R'%is H or Me; and
m, n and p are independently 0 or 1.
2. The compound of Claim 1, wherein R' is H.
3. The compound of Claim 1, wherein R'® is methyl.
4. The compound as claimed in any one of Claims 1 to 3, wherein OR?’ is in the

(S) or (R) configuration.

5. The compound as claimed in any one of Claims 1 to 4, wherein R*is H.

6 The compound as claimed in any one of Claims 1 to 4, wherein R’ is methyl.

7 The compound as claimed in any one of Claims 1 to 6, wherein R’ is H.

8. The compound as claimed in any one of Claims 1 to-6, wherein R’ is methyl.

9 The compound of Claim 8, wherein R’ is in the (S) configuration.

10. The compound as claimed in any one of Claims 1 to 9, wherein R' is methyl.

11. The compound of Claim 10, wherein R' is in the (R) configuration.

12. The compound as claimed in any one of Claims 1 to 11, wherein R'is H.

13. The compound as claimed in any one of Claims 1 to 12, wherein G is phenyl

optionally substituted with one or more groups independently selected from F, Cl, Br, 1, Me,
ethyl, isopropyl, CN, CF;, OCF;, SMe, OMe and OCH-»Ph.

14. The compound as claimed in any one of Claims 1 to 13, wherein G is 4-
chlorophenyl, 2,4-dichlorophenyl, 3-chloro-4-fluorophenyl, 3,4-difluorophenyl, 4-chloro-3-
fluorophenyl, 3-fluoro-4-bromophenyl, 3,4-dichlorophenyl, 4-methoxyphenyl, 4-fluorophenyl,
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aaadad N'[y

HO HO-ON ON bN HN OC O 10

woboostodad ~ O OO O F I/ A 1/

PCT/ US2007/ 072885 198 | y F 9 NHZ NCN Br C C [/

Cl HOH NHZNHNllG—ICId Cl C C 39. The
n Ais selected from [/~

0 nd of Claim27, wherei d
4+-propigphenyiyy 4-RanRalent) O Eoromethyipheny  ABomadinhpnyl,  or 4-
chH/lpﬁeIJY. ~0HFFFF NNnN-~ \ O\ Ol O O C1
c -CY,IFNHNFONHHN,, r
15. The compound as claimed in any one of Claims 1 to 13, wherein G is 4-

/ C C Me MO HO

Cl C FI/ HN
a1/ V\D 2008/ POB04107/072885
H

O

iodophenyl, 4-trifluoromethoxyphenyl, 3,5-difluorophenyl, 4-bromo-3-fluorophenyl, 3-fluoro-
4-methoxyphenyl, 3-fluoro-4-trifluoromethylphenyl, 3-trifluoromethoxy-4-chlorophenyl, 3-
fluoro-4-trifluoromethoxyphenyl,  3-trifluoromethyl-4-chlorophenyl,  3-trifluoromethoxy-4-
fluorophenyl, 3,5-bis(trifluoromethyl)phenyl, 3-chloro-5-fluorophenyl, 3-bromo-4-
methoxyphenyl, 2-fluoro-4-chlorophenyl, 2-fluoro-4-bromophenyl, 2-fluoro-4-
trifluoromethylphenyl, or 3-trifluoromethyl-4-fluorophenyl.

16. The compound as claimed in any one of Claims 1 to 12, wherein G is a 5-6
membered heteroaryl optionally substituted by a halogen.

17. The compound of Claim 16, wherein G is a thiophene or pyridine ooptionally

substituted by a halogen.

18. The compound as claimed in Claims 16 or 17, wherein G is selected from the
strutctures:
G(a AL ~
Br Cl Br
19. The compound as claimed in any one of Claims 1 to 18, wherein R® and R are

independently selected from H, OCHj;, (C;-C cycloalkyl)-(CH,), (C3-Cs cycloalkyl)-(CH,CH,),
V-(CH3)o.1 wherein V is a 5-6 membered heteroaryl having from one to two ring heteroatoms
independently selected from N, O and S, W-(CH,);., wherein W is phenyl optionally substituted
with F, Cl or Me, C;-C¢-cycloalkyl optionally substituted with OCHj;, hydroxy-(C;-Ce-
cycloalkyl), fluoro-(Cs-Ce-cycloalkyl), CH(CH;)CH(OH)phenyl, 5-6 membered heterocycle
optionally substituted with CH; or C(=0)CHj3, or C;-C¢-alkyl optionally substituted with one or
more groups independently selected from OH, oxo, O(C;-Cs-alkyl), CN, F, NH,, NH(C;-Cs-
alkyl), N(C;-C¢-alkyl),, phenyl, imidazolyl, piperidinyl, pyrrolidinyl, morpholinyl, and
tetrahydropyranyl.

20. The compound of Claim 19, wherein R® and R are independently selected from
H, methyl, ethyl, isopropyl, isobutyl, tert-butyl, 3-pentyl, OCH;, CH,CH,OH, CH,CH>OMe,
CH,CH,CF;, CH,CH(CH;)OH, CH,CH(CF;)OH, CH)CF;, CH,CH,F, CH,C(=O)NH,,
CH,C(=O)NH(CH3), CH,C(=O)N(CH3),, CH,C(=O)NH(iPr), CH,CH,C(=O)NH,, CHo-
cyclopropyl, CHa-cyclopentyl, CH,-tBu (neopentyl), cyclopropyl, cyclopentyl, cyclohexyl, 4-



O jv~-a ad y OH NHNHNHNOO\ cp O.wel \

Jvve jvn CI F3COC C O S OHOH~NH OO\ OHN HN
woRoogobeor0 CI Cl | / WD 2008/ 006040 PCT/ US2007PCOIB8RBH7/072885

199 H NNH HNIT \ OHNHN 94O0Br / ~"" | \ \ | /] ~

0,611 a4/ ~ A Cd O4AN HN HN 1/ JD~-NH | \ O\
mghé?(%y&lohe?yl, C4,|4—dcl:lmet9ylcycl}lohNel)—(|§1, ~_L’\,I3:Ei’i\lmetl;|ylcyclohexyl, CH,-(pyrid-3-yl), 4-
hydroxycyclohex-1-yl, CH(CH;)CH(OH)phenyl, CH(phenyl)CH,OH,
CH(tetrahydropyranyl)CH,OH, CH,CH,CHj;(imidazolyl), CH,CH,(morpholinyl),
CHa(tetrahydropyranyl), CH,CHy(tetrahydropyranyl), pyrrolidinyl, piperidinyl,

5  tetrahydropyranyl, tetrahydrofuranyl,
/[:j \</ /L::T /%i:)

21. The compound as claimed in any one of Claims 1 to 18, wherein R® and R7‘
together with the nitrogen to which they are attached form a 4-7 membered heterocyclic ring,
wherein said heterocyclic ring is optionally substituted with one or more groups independently

10  selected from OH, halogen, oxo, CF3;, CH,CF;, CH,CH,OH, OCHj3;, C(=0)CH3, NH,, NHMe,
N(Me),, S(O),CHj3, and (C;-Cs)alkyl.

22, The compound of Claim 21, wherein NR°R is selected from the structures:

t] ﬁ]/ %J;:>“%£:>< %$;:> %RN O_,ﬁ::TmemJi:j/OH

N S r/\NH OH -
%@L o “%”Ao NS ING N S

15

7{LN g;{LN »LLiN .
\
O
N ,%N\)\ /QF
2y
23. The compound as claimed in any one of Claims 1 to 18, wherein R® and R®

together with the atoms to which they are attached form a 5-6 membered heterocyclic ring
20  having one or two ring nitrogen atoms.

24. The compound of Claim 23, wherein R is H.
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ONHNHNHC / V' \ OC d -

O\ O00d ad --, oHNO_ O [ ~N HN
wo-doB/o@o4Cl Cl I/ I\ O/ C 5 /

\ O OCd I/ ~ Cl I/ ~C1l 165 NHN HN

Nll) OO0 Cd Cd d \ d V\D2008/006040

DL oy T cogng &xteimigt i gy e ORI | g9 RpwpersiRat is H. and R

ar&\RQoﬁktﬁeertﬂhe -atdahs 6! which they are attached form a 5-6 membered heterocyclic
ring having one or two ring nitrogen atoms.

26. The compound of Claim 25, wherein R is H.

27.  The compound as claimed in any one of Claims 1 to 18, wherein m is 1, n is 0,

p is 0, and A is represented by the formula:

R6
Ry |
R<\ _N—R’
RB
O
G
NN
28. The compound of claim 27, wherein A has the configuration:
R6
RY |
R<)\ _N—R’
RS
O
G
VNN

29. The compound of Claim 27 or 28, wherein R® is H or OH.

30. The compound of Claim 29, wherein R® is H.

31. The compound as claimed in any one of Claims 27 to 30, wherein R® and RY are
H.

32. The compound as claimed in any one of Claims 27 to 31, wherein R® and R’ are
independently H, methyl, ethyl, isopropyl, isobutyl, tert-butyl, 3-pentyl, CH(isopropyl),,
CH,CH,OH, CH,CH,CH,OH, CH(CH,CH,0OH),, CH,CHOMe, CH(CH,CH,OMe),,
CH,CH,CH,OMe, CH,CN, CH,-cyclopropyl, CH,-cyclobutyl, CH,-tBu, cyclopentyl,
cyclohexyl, CH,-phenyl, CH,-(pyrid-2-yl), CH,-(pyrid-3-yl), CH-(pyrid-4-yl), 4-
hydroxycyclohex-1-yl, or CH(CH;)CH(OH)phenyl,

or R® and R’ together with the nitrogen to which they are attached form a pyrrolidinyl,
piperidinyl, azetidinyl, morpholinyl, or piperizinyl ring optionally substituted with one or more
groups independently selected from F, OH and Me.

33. The compound as claimed in any one of Claims 27 to 31, wherein RS or R’ may
independently be CH,CF;, CH,CH,F, CH,-cyclopentyl, 4-methoxycyclohexyl, 4,4-
dimethylcyclohexyl, 3,3-dimethylcyclohexyl, pyrrolidinyl, piperidinyl, tetrahydropyranyl,
tetrahydrofuranyl,
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34. The compound as claimed in any one of Claims 27 to 32, wherein NRR is

NH,, NHMe, NHEt, NHPr, NHiPr, NHtBu, NH(CH,-tBu), NH(CHz-cycloprbpyl), NH(CH,-
5 cyclobutyl),  NH(cyclopentyl), = NH(CH,-pyridyl), = NH(cyclohexyl), = NH(3-pentyl),
NHCH(isopropyl)a, NH(CH,CH,OH), NH(CH,CH»,CH,OH), NH(CH,CH,OMe),
NH(CH,CH,CH,0OMe), NH(CH,CN), NMe,, NMeEt, NMePr, NMe(iPr), NMe(CH,-
cyclopropyl), NMe(CH;-cyclobutyl), NMe(CH,CH,OH), NMe(CH,CH,CH,OH),
NMe(CH,CH,0Me), NMe(CH,CH,CH,0OMe), NEt,, NEtPr, NEt(iPr), NEt(CH;-cyclopropyl),

10  NEt(CHy-cyclobutyl), NEt(CH,CH,OH), NEt(CH,CH,CH,OH),

r HNY -

OH , O
35. The compound as claimed in any one of claims 27 to 32, wherein NR°R’ is

selected from the structures:

%I\’:(OH ’j(F/F ?LLNO %QOH %QF %D<:Z %D"'F

-;LZ.?‘N
0

%O “’a@ ?LLN Nme‘{ O\OH “@O/OH QL %"O/

15
" ONH N NTeRs (S
%O\F %LL"OVFF mle&O %LLNA J tszN\)
[ NH O"'OH O—OH
‘J{LN\) 77~LN »LH,N
36. The compound as claimed in any one of Claims 27 to 31, wherein RS and R’

together with the nitrogen to which they are attached form a 4-6 membered heterocyclic ring,

20  wherein said heterocyclic ring is optionally substituted with one or more groups independently
selected from OH, halogen, oxo, CF;, CH,CF;, CH;CH,OH, OCHj;, C(=O)CH3, NH;, NHMe,
N(Me),, S(O),CHj3, and (C;-Cs)alkyl.
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39. The compound of Claim 27, wherein A is selected from:
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205 40. The conpound of Caim 27, wherein Ais
selected from YYYOY OY- -1\ O\ Sr~yOBC N Br
wW@L008/48604Br |-INH NH NH CHNc O~ O Br S \-~PC/BS}007/072885

Br SC C 41. The conpoundjgs clainmed in any one of
Claims 1 to 18, wherein mis 1, nis 1, 5 pis 0, and
Ais represented by the formJIa R6 NR7 R R$ Rd 714

O G 42. Tha-conmpound of @-&i m 41, erein A has the
confi gur n. R NR6 R8 G 43. e conpound aj)
clai med i\n gny one of al 41 or 42ypvherein R8 1§
H 10 44' he conpoung as cl ai ned i nfany one of CHhi

41 Q4 oher ei gdoRd are WEO 45.
CO nd as cl ai in any one Ol ailgs 41t
|n RC andg, re "H  46c onpoundc

|n any on dains 41 3, Wwherein and Rd 15 (\NH
t oget her wi |[|1 the atomto ich they are ﬁttached for \/&
a cycl oprqpyl’ ring. 47. € conmpound ag clained in ény

one 30 4F,¢ i NFRE R @re o
F?Q]de MX H me hyl , SOp
CHg-Cyef opropyl , or - cycl obUiyT RS agd” R

together with the ni tgrggen to whi ch they are at t ached

fogrma piperidinyl, pyrroljdinyl or azetjdinyl rin
V‘%%)S/ 006040 PCT/ USZO {/ ON2885 206 I gY

CF "
=/ o

W W
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or R6 and R8 together with the atons to which they are

attached forma piperidinyl oro pyrrolidinyl ring.
wa08tw4conpound as clained in any one of C aPeULD01/072885

46, wherein R6 or R7 may indgpendently be isobutyl,

tetrahydropyranyl CH(phenyl ) CH2CH, 5

CH(t et rahydr anyI )CH2C]—| cy/l ohexyl, CH2CH2COH

CH(CF ' A\
0i m dazol yl) or
N NH

DQUNG a% cI ai rred igiNEny one of
e 6R7 tS Me, NHE o)
(i ‘ ycl"8pr opyl

NH( CH2- cycl obutyl) NVE2, 10 M veBr, (e Pry
NEt 2, NENEe; or NEtGjNr). 50. Thegonpound as cl alwed
in any on HofCIairrB4 to 46, of 48, wherein NRGR/
i's NH(|butyI) N CH20OCH3)
NH( SRREE=OFN( CH3 CH( OH) o
NH ohgxy! ) ,B'NH(t et rahydr opyranyl]) , A
Fa( CA( phenyl ) CH2OH), NH(CH(te Y anyr oH) ,
NVE( CH2CH2O0ME) ,  NH( CH2C(=O) N 15 s~

NH( CHRCH2CH2( 1 mi i a]gol yl)) of"CH _HN\~ 51. The conpound
e of C ai % to 47, wher ei R
8l g wggost ruct - NN20 52. T

any one of Clainms 41 to 46,N|9r
the structur¢s:

i s"sel ect ed il
N 53 The conpound as claim 2y
to 47, wherein R6 and R7 are 25 |54. The

of Claim41 V\,hereinAis a oA rom d
OO0 d ~ """ ( ~ I ~ ~. WD 2008/ 006040
PCT/ uszfré“‘/”ﬁoﬁ% 07 NH2 0 F1N OF | Qjo”
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Q
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OH N HoN
N ~ NH
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Q. O P e
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i ndependently H, nethyl, ethyl, propyl, isopropyl,
t-butyl, CH2-cyclopropyl or CH2-cycl obutyl. 62. The

W@ o09pooredo accordi ng to any one of C ains 56 toPGL/PS2007/072885

wherein NR6R7 is NH2, NHWe, >pHEt, NHPr, NH(iPr), .
NH Bu NH(CH2 cycl opropyl), or NH(CH2 cyclobutyl). 63.

The of Claim@62, rein NH2. 10 64.
The orrpo CFOH'P‘)@‘g?tIr&%‘B’Z\ANE‘F@f"nAR SieE E?g%é)gi ed from

t he uct ures: Cl / NH2 /I NH2 Qad. O-'-f 6
The cpnpound of Caim 56, wherein Ra a d 8 are H, anc}qH
Rb R6 togetlyer with the gtons to ' they are

for nmber Docycllc,\m ng. 1
\lte compoun ] ai m 65y erlein Ro togthr
Wth the at rr@to whi ch/they are
pyrrolidin§! ring. 67. Ghe corrpoun |m66
wherein Ais selectedfrom H ,,NN C Ood O\
ca da H FINFNOO 68, The ,conpound as
clalrredlnanyo Cla| to 18, elnmlsO
n|sO/2{b*p|sl and re H, and il's
repres ¢ by the s RNI R7 R8 WO
Wo PCT{ USkQ 6072 210 69 T npound of
B 68, Whe Ql A has t

gur tilon: | R6 7 \NIR
G O R$ 70. ThE €onpound \asd cl aj,red inSany one of

Claims 68 or 89, wherein R8°is H 7% The conpound as
claimed in any one of C%inms 68 to 70, wherein R6 and

R7 d d tl H
cl aia q IS'F]I &% p%)ﬁ% gsrcl%r%flﬁ%argéor{eo alm% 8%0&%(3%%1’1 isl,nis 1,

p B0, BRYA 1@1%?&&5&%&' by th&formplaper i di nyl,

t et rahydr of uranyl, CH2CH2CF3, RCH2CH2(m)r phol i nyl),
7
\N,R
RC
Rd
@)

RS
G

42. The compound of Claim 41, wherein A has the configuration:
RlN,R6
%c
43. The compound as claimed in any one of Claims 41 or 42, wherein R®is H.
44. The compound as claimed in any one of Claims 41 to 43, wherein R® and R are
methyl.
45. The compound as claimed in any one of Claims 41 to 43, wherein R® and R’ are
H.
46. The compound as claimed in any one of Claims 41 to 43, wherein R® and R?
together with the atom to which they are attached form a cyclopropyl ring.
47.  The compound as claimed in any one of Claims 41 to 46, wherein R® and R are
independently H, methyl, ethyl, propyl, isopropyl, CH,-cyclopropyl, or CHx-cyclobutyl,
or R and R’ together with the nitrogen to which they are attached form a piperidinyl,

pyrrolidinyl or azetidinyl ring,
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CH2(t etrahydropyranyl), CH2CH2(tetrahydropyranyl),
CH2C(=O) NH(i Pr), CH2C(=O)N(Me)2 or N .22. 10 73. The

w@e eovpoesedd of Cl ai m 68 wherein A is sel ected frpem/usioo’/072885

NH2 CI | \ O NH2 MOl \ NH2oe/ O/ F dvwwv O / N2 F

/1 N2 F/ I NH2 \ O\ OF HN NH2 O/ HNC .ivv \

I ,ivv 4. The conpound of Claim68, wherein Ais . .

Sl e Ry Eether Kb T 0 TauhpicRy Regtched for ygigeridinyl oro
pirboldirfP din®@ \ O\ O .rvv .ivv ,rvv ,ivv 15 C / HN\C

~N HY ( C HNN, 0d HN,W\IQ ,nrv WO . .
20084%)0601@8 RATPoUBD @01461E2 888ny Gt bf Clame41 @) 46, WINrG@ Rf or R” may
gl ) G sttt T Sl G Herhbncrson
CH(tetrahydropyranyl)CH,OH, cyclohexyl, CH,CH,OH, CH,CH,OCH;, CH,CH(CH;)OH,
CH,CH(CF3)OH, CH,C(=0)N(CH;),, CH,C(=0)NH,, CH,CH,CH,(imidazolyl) or

%/XOH

49. The compound as claimed in any one of Claims 41 to 47, wherein NR°R’ is
NH,, NHMe, NHEt, NHPr, NH(iPr), NH(CH,-cyclopropyl), NH(CH,-cyclobutyl), NMe,,
NMeEt, NMePr, NMe(iPr), NEt,, NEtPr, or NEt(iPr).

50. The compound as claimed in any one of Claims 41 to 46, or 48, wherein NRR’
is  NH(isobutyl), =~ NH(CH,CH,OH), @ NH(CH,CH,OCH;), NH(CH,C(=O)N(CHj3),),
NH(CH,CH(CH3)OH), NH(cyclohexyl), NH(tetrahydropyranyl), NH(CH(phenyl)CH,OH),
NH(CH(tetrahydropyranyl)CH,OH), NMe(CH,CH,OMe), NH(CH,C(=O)NH,),
NH(CH,CH,CH,(imidazolyl)) or

OH
2 X

51. The compound as claimed in any one of Claims 41 to 47, wherein NR°R is

selected from the structures:

;LJ_E uNO :@O _

52. The compound as claimed in any one of Claims 41 to 46, or 48, wherein NRR’

is selected from the structures:

OH
“‘W{I\,j
53. The compound as claimed in any one of Claims 41 to 47, wherein R® and R’ are
H.
54. The compound of Claim 41, wherein A is selected from:
NH, NH; NH>

K
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CN, F, NH2, }N
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Rc and Rd are Hor Me; 15 R8 is H M, or OH or R8

and R6 together with the atons to which they are
w@rdoaobwdo f orm a 5-6 nenbered heterocyclic riPQI/Os200T@72885

one or two ring nitrogen ato% each RO is

i ndependent |y haI ogen C1- C6- a C3 C6- cycl oal kyl

O(ClCGth(_'y OCF3, S(CI akyl) CN,

CH2 Oy P NH2, N - C6- aIkyI) osalkyl)z @

piperioine 20 pyrr

H(Cl C6 alk ),
-CG-aIlq.y,{, "P&Ols H oryMe; and in, nyand
|nde~pendently Q or 1. 76. porhd of o
B as defined in Cai mjl and nat anpl es 24. A

g
n ary one of Cains 1-76. 78. A
met hod of tredti ng”an AKT-nedi at ed di sease or di sorder
H said od conpri
a ther ically eff

Cbar di ovascul ar, neur ddegenerati ve,

der mat ol ogi cal @r di g
PCT/ US2007/ 0728 213880, A MetHod wF inhibiti ng the
producti on ofCAKT protein Ki'nase in a manmal, which

unthtof a conpoxind hes cl ai rﬁad i Mny one ai s

HeRNRLI ses adm pjest exi ng to sgiyd namal an ef@ve
a ' f
KT

treatment of AKT protein kinase-nediated coBdi tIons.
“The Use of a conpound as clained in any one of

ﬁ¥zins 1- in the manufacture of a medi canent for

therapy. 101 84, A kit for treating an AKT protein

ki nas raréd condition, wherein said kit

co > ay™a first pharnaceutlcal conposi tion

coggr|5|ng a conpound as clained in any one of Clains

5 1- 7656 andTﬁ’Q co%g(;ougﬁlgé l¥11mercllsi¥1 rau}(/: toh gﬁs Cla%s P? 18 %et%?ﬂ mﬁs I,nis 0
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57. The compound of Claim 56, wherein A has the configuration:

RS R7
NR

10 58. The compound as claimed in any of Claims 56 or 57, wherein R®is H.
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59. The compound as claimed in any one of Claims 56 to 58, wherein R® and R are
H.
60. The compound as claimed in any one of Claims 56 to 58, wherein R® and R¢

together with the atom to which they are attached form a cyclopropyl ring.
5 61. The compound as claimed in any one of Claims 56 to 60, wherein R’ and R’ are
independently H, methyl, ethyl, propyl, isopropyl, yt-butyl, CH,-cyclopropyl or CH,-cyclobutyl.
62. The compound according to any one of Claims 56 to 61, wherein NR®R’ is NH,,
NHMe, NHEt, NHPr, NH(iPr), NHtBu, NH(CH,-cyclopropyl), or NH(CH»-cyclobutyl).
63. The compound of Claim 62, wherein NR°R” is NH.

10 64. The compound of Claim 56, wherein A is selected from the structures:
F
cl NH, cl NH,
0] 0]
v wv

65. The compound of Claim 56, wherein R* and R® are H, and R® and R® together
with the atoms to which they are attached form a 5 membered heterocyclic ring.
15 66. The compound of Claim 65, wherein R” and R® together with the atoms to
which they are attached form a pyrrolidinyl ring.

67. The compound of Claim 66, wherein A is selected from:

H
N

/S

Cl . 20

Cl

Cl Cl

68. The compound as claimed in any one of Claims 1 to 18, wherein m is 0, n is 0,

20 pis1,R*and R are H, and A is represented by the formula:

6
R\ /R7
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69. The compound of Claim 68, wherein A has the configuration:
6
R \N/ R7
G.__~_0

ﬁadvvw
70. The compound as claimed in any one of Claims 68 or 69, wherein R® is H.
71. The compound as claimed in any one of Claims 68 to 70, wherein R® and R’ are

independently H or Me.

72. The compound as claimed in any one of Claims 68 to 70, wherein R® or R” may

be methyl, iPr, piperidinyl, tetrahydrofuranyl, CH,CH,CF;, CH;CHy(morpholinyl),
CHy(tetrahydropyranyl), CH,CHa(tetrahydropyranyl), CH,C(=O)NH(iPr), CH,C(=O)N(Me), or

i
2

73. The compound of Claim 68 wherein A is selected from:
Cl Cl MeO
NH, NH, ° NH;
0 0 o)
F
[¥aVavs vV [Ya¥aVs
Cl F F
';lH?_ NH2 NH2
o) 0 F 0O
vV VvV N
HNT Y ° HN™
o o)
[V ¥ Vs N
74. The compound of Claim 68, wherein A is selected from:
Cl | NC FiC
NH, NH: NH, ° NH,
cl O 0] o) )
s vy WV b
NH :

B§

Cl HN /O
\©\/'\(0 ¢ HN O
s \©\/kfo

[¥aVaV,
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5 75 A compound of Formula I
0
1
N RS
~N
»
R20” 1o N

and tautomers, resolved enantiomers, resolved diastereomers, solvates, metabolites, and salts
thereof, wherein:
10 R' is H, Me, Et, CF3, CHF, or CH,F;
R*isHor Me;
R’is H, Me, Et, or CF5;
R6

\N/

R7

(CR°RY),
(CHZ)m
- _~(CR®R®), o

R8
Ais R
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G is phenyl optionally substituted by one to four R’ groups;

R®and R’ are independently H, (C3-Cs cycloalkyl)-(CHy), (Cs-Cs cycloalkyl)-
(CH,CH,), V-(CH,)o.; wherein V is a 5-6 membered heteroaryl, W-(CH,);.. wherein W is
phenyl optionally substituted with F, Cl or Me, C;-Cs-cycloalkyl, hydroxy-(Cs;-Ce-cycloalkyl),
fluoro-(C3-Cs-cycloalkyl), CH(CH3;)CH(OH)phenyl, or C;-Cs-alkyl optionally substituted with
one or more groups independently selected from OH, O(C;-Cg-alkyl), CN, F, NH,, NH(C;-Cs-
alkyl), N(C;-Ce-alkyl), piperidinyl, and pyrrolidinyl,

or R® and R’ together with the nitrogen to which they are attached form a 4-6
membered heterocyclic ring optionally substituted with one or more groups independently
selected from OH, halogen, oxo, CF3, CH,CF3, and (C,-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 R¢ are H or Me;

R® is H, Me, or OH,

or 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;

each R’ is independently halogen, C;-C¢-alkyl, Cs-Cs-cycloalkyl, O-(C;-Cs-alkyl), CF3,
OCF;, S(Cq-Cg-alkyl), CN, CH,0-phenyl, NH,, NH-(C;-Cs-alkyl), N-(C;-C¢-alkyl),, piperidine,
pyrrolidine, CH,F, CHF,, OCH,F, OCHF,, OH, SO,(C,-C¢-alkyl), C(O)NH,, C(O)NH(C;-Cs-
alkyl), and C(O)N(C;-Cg-alkyl),;

R"isHor Me; and

m, n and p are independently 0 or 1.

76. A compound of Formula I as defined in Claim 1 and named in Examples 1-324.

77. A pharmaceutical composition comprising a compound as claimed in any one of
Claims 1-76.

78. A method of treating an AKT-mediated disease or disorder in a mammal, said

method comprising administering to said mammal a therapeutically effective amount of a
compound as claimed in any one of Claims 1-76.

79. The method of Claim 76,wherein said disease or disorder is an inflammatory,
hyperproliferative, cardiovascular, neurodegenerative, gynecological, or dermatological disease

or disorder.
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80. A method of inhibiting the production of AKT protein kinase in a mammal,
which comprises administering to said mammal an effective amount of a compound as claimed
in any one of Claims 1-76.
81. A method of inhibiting the activity of AKT protein kinase in a mammal, which
5  comprises contacting said kinase with a compound as claimed in any one of Claims 1-76.
82. A compound as claimed in any one of Claims 1-76 for use as a medicament in
the treatment of AKT protein kinase-mediated conditions.
83. The use of a compound as claimed in any one of Claims 1-76 in the
manufacture of a medicament for therapy.
10 84. 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 1-76; and
b) optionally instructions for use.
15 85. A method of preparing a compound as claimed in any one of Claims 1 or 76,
said method comprising:

reacting a compound having the formula:

H
0
R N R

with a compound having the formula

RS\N/R7

|
CR°RY),
( \)
(CHz)m
G,(CRaRb)p 0

R8
20 OH



