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[0002] This invention provides nethods for predicting

and di agnosi ng Qvarian cancer artlcularl epi theli al

ovar i angcance? BAGKGRG WPHQF'[% Hdh&c?at ed

anal ytical reagents, diagnostic nDdeIs test kits and
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Cancer Society estimtes that ovarian cancer wl |
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in 2007 in the United States. Ovarian cancer is not a
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than 30 types and subtypes of "ovarian malignancies,
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exper ore group ovariah cancers

or, cat ries ordln to th d,of
PR REYRHEY Sors RS aPrsincius Biet CapfpyeS airburs
fromcells that line or cover the ovaries; germ cel
stag; FBIstET ollaTg siaRks. AndRTackss. sBesiupe af Wi dsre have basnfaan attempts
eggs within the ovaries; and sex cord-stronmal cel
bt/li'lroftrmsmegulatid)mmahefactamem ¢regte @aughodbor shhodlatinghéifferent types of
ovari es together and produce fenal e hornones. [0004]

nGines e et ixed i@ vehpdd Eisn i@ tinnsylsferis & d Her {63€ & monitor the type of
epi thelium of the ovaries and account for about 90 per

n?lﬁﬂtloxpﬁse@lnll tHRURL &Qsﬁﬁﬁzﬁﬁfnss 'st@mt he U S. (and the

| om ng percentages refl ect U.S. preval ence of these
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dﬂiear Cc tunors thg can h ther sub |aSSIerd as

Flgnco qtlataegwgﬁ @t grgppat SR I deifel Whigh chage ring is
wi despread forns of ovarian cancer They account for
inptalledroncthp mastar.c dhersreriapiviondd theh commminicatentia gpnBers parthe mortar
cent of these serous tunors are nalignant, 33 per cent
anad ¢aunelergmgee dredmbiftaplead commdt toarest. OFhibeysthat miag éimited in many ways.
mal i gnancy. Serous tunors occur nost often in wonen

Thedages REbIREWad Quritiphlt 65usyRRTaBee0bfR§LalORRIrect readings with the

Endonetrioid tunors represent approximtely 20 per

081%? tselgsfor Cayf r ?sghé ek aa'bllft#‘ q@gﬁ:k dg;a ﬁﬁﬁll‘éncg q{/l\/l .Q?Lor.c HUcause the

| VI dual s, ese cance socl ate

0 ri.al carc ance [ L .
Ce%seﬁe& BBl S AR ERASE T Ry ORISR A A5 b one vt
endonet ri osi an abnornal occurrence of  endonetriu
novesioRs: itherionpd bipes iy Kintted to lepethpeteni Additiqnelly. cnltémumcatmg via
majority (about 80 per cent) of these tunors are
etpgiricgh gpntactarmovade to baaimeléablq doe giloprragiopeandcemehanical bounce.
usually is borderline malignancies. Endonetrioid
[asthyp rtsere @a@s ho pbilinatd dtyreiany \wiize dataoa tiey @ubé buehess BSdrianghmber or
70 years of age. [0006] Cear cell tunors account for
about 6 per cent of common epithelial tunors. Nearly
all of these tunors are malignant. Approxi mately
one-half of all clear cell tunors are associated with
endonetriosis. Most patients with clear cell tunors
are between 40 and 80 years of age. [0007] Muci nous
tunors make up about 1 per cent of all conmon
epithelial tunors. Mst (approxi mtely 80 per cent) of
these tunors are benign, 15 per cent are of borderline
mal i gnancy, and only 5 per cent arc malignant.
Muci nous tunors appear nost often in wonen between 30
to 50 years of age. [0008] Ovarian cancer is by far
the nost deadly of gynecol ogi c cancers, accounting for
nor e than 55 percent of al | gynecologlc cancer deaths
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(high), anti-osteopontin (high), anti-Her2/neu (high),
anti-Aktl (high), anti-cytokeratin 19 (high),

wa@niwoPR& (hi gh), CA- 125 (high), cytokerati nPQBUS2008/069186
(high), EGFR (low, Her2/neu (low), CEA (high) FasL

I

% %.é)ta &5@1& Hgﬁhs)ﬂggoge g%&q%@f@%& tcﬁ.t\.‘f{)i mM[‘fé;%Fom very similar
1CAH125 cytokeratln- 19. FasL, M CSF; cytokeratln-
1y ’&%%, Fas, EGFR, kailikrein-8; CEA Fas, MCSF
EGER, CA- 125; cytokeratin 19, kallikrein 8,
(931" \y éspihek@fqnml? ef A peevigsphethed fardptecting éR@}datypﬁ is described
19, CEA, CA-125, M CSF, EGFR, cytokeratin- 19,
i @latenk numh618§ 2006385 Thm (DgﬂemglatgLon @yetsotkm‘uammresmmnce to detect
kal l'i krein-8, CEA, M CSF; cytokeratin- 19,
dktdrentkioendity@es. CElsre 6R-alf20); disavaiagesay tusing sk it)FpeZb@ detection. The
ErbB2; EG-, GCSF, IL-6, IL-8, VEG- and MCP-1; anti-CA

rdcxt ﬁ@ta@l%tdtsa'dbarﬁageQE' te 1§%1Miyvtb r&on@é}t moﬁﬁﬁfoﬁﬁg‘tl(ﬁﬁﬁlkn just the round
c-nyc; anti- CA15-3, antl- -8, anti-survivin,
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descri bes a nethod of qualifying ovarian cancer status

in a subject conprising: (a) neasuring at |east one

bi omarker in a sanple fromthe subject, wherein the

bi omar ker is sel sSMMARMOFHEHE INVENGRONSt i ng of

ApoAl , transthyretin . DELTA N10, |AIH4 fragnent, and

[660H)I nai Ys®nt HieY Bethod d6drebdihg @l Matitalgl digh titelessly from simulated
measurenent wth ovarian cancer status.[0020] Another

n?\m?ﬁ?(%sn@lﬁfngb@ V\Iegtr?onqlﬁﬁlaﬁ%ﬁl dc@t?ériooﬂlcgﬁ§§5'sﬁﬁga@3 weapon that is in

addi t1 onal "bi omar ker sel ected from CA125,
fe’é*‘%%? VR  { Pp Sebitg) 0By &7 S8 oF T I—

sph ase Si al TN, gal acto yItransfcrasc

Popﬁ%‘ﬁes@é":;é%) WERPQH, |n§ﬁ1t4t—'§ Fhcbssrt skl aegeivg @ simulated
Iysophos hatidic acid (LPA), 110 kD conponent of the )
nesitiers el hesingert dreskeden apfantenaa disit dfceanakctod swethRFHR tignsceiver, with
receptor (pi 1OEGFR), tissue kallikreins, for exanple,
thmﬂhﬂskei&émﬁﬁthanbbik@%ﬂﬂected o 4 GveapliSeditroller.0AhARHID, tag is installed
HE4, creatine kinase B (CKB), LASA, UER-2/neu, urinary

va iR et ipRiafedoaRitise, with @ERFINRad @doﬁnig TifeanRionePbiittBe simulated
antigen (TPA), osteopontln and hapt ogl obi n, and

R o D, L . o e
e el e, e e iR b pafen 1R S Sﬁ%@épor'l Bontroller wil

(leptin, prolactin, ostegpontin and insulin-Ii
fotasRetrAns Rt tg? pimutaied smpnkEsInfegRRtion do tﬂpfaprmerySﬁlwglaélon computer
protein could conpletely distinguish the cancer group
for prapethdenididatioly inctha weaporgrimufatioflowever , t he

conbi nation of these four proteins prOV|ded
sensitivity 95% positive predictive value (PPV) 95%
specificity 95% and negative predictive val ue (NPV)
94% whi ch mﬁRiEF@)ESCﬁH’”PIGN@F fﬁmhh@Awmm/errent
on current nethodol ogy. Mir et al "Serum protein

mar kers for early detection of ovari an cancer," PNAS (
102: 21) 7677-7682 (2005). [0022] A rel ated patent
application by Mo et al. "ldgntification of Cancer
Protein Bi omarkcrs Using Protéom c Techni ques,"” U S.
Pat ent Application 2005/0214826, published Sept. 29,
2005 descri bes biomarkcrs identified by using a novel
screening nethod. The bioniarkers are stated to

di scrim nate between cancer and heal thy subjects as
wel | as being useful in the prognosis and nonitoring
of cancer. Specifically, the abstract of the patent
appllcatlon relates to the use of Ieptln prol actin,
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ovari an cancer as conpared with a control group of

subj ects who are not synptomatic for ovarian cancer
whedsmknerlo not have ovarian cancer. [0042] | nPOL/82008/069186

aspects, the levels of the biomarkers are eval uated by

[g?géyi nﬁi&ﬁreslt ﬁtai bﬁ%@%@%ﬁi : fe §&ﬁ}gbréﬁtswg%§aglg§ ’simulation system

over endgl ne regressi on anal

.di scrim nant alysis. classification tree analysis
iperdsHer SRR o blass WSl BRhicReRoptil ¥ Shuroller of o
machi ne, One R kNN and heuristic naive Bayes

sHPUPtpd ™eapefbur al nets and variants thereof. [0043] In

anot her enbodi nent, a predictive or diagnostic nodel

[0R06dd ohigttee 2exiprasiicosectienal| expbidet heieli ofremk egngbddgment of the
provi ded. The nodel may be in the formof software

sandleted aonmidrersed éadebireulbed mebpat; i n the form of

witten instructions for evaluating the relative

(600N €S SFiglre0 Db tiBes RiRMBICkiBRA - viEROGE thePafRbdbRIAL sithulated munition
physician can utilize a report of the biomarker

: ] [ m..a broader diagnostic context, in order
1{?1)(()3’{‘1‘3%39{1 gguré M

eve a rélatively nore conplete assessnent of

risk that .a given patient.has ovari.an cancer. In
(R g *High S s B R R R e BRu hbgieet Aiasert e
clinical presentation of a patient, which includes
(8909t onkigurscdh i8¢ Prspagpiecion ef pageond ephedimentipigie insert;
asci tes, abdom nal distention and other synptons
[08k0hout Fignest Hers ebeimprsits cuide seafonaliviegnanicthe Jihmilated munition
general |ab workup for synptomatic patients currently
iiluelatedeis Fighe Xy adrbined wiihf the lihgriCilluktyated6lh Fatuedl 3 in a simulated
chest x-ray, CA- 125 test, CBC, ultrasound or
@&@gminal/pelvic CTif clinically indicated, chemstry
profile with LFTs and may include a famly history
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provi des a novel and inportant additional source of
ArpmdrthaisYt ad assi st a physician in stratifying a
patient's risk of having ovarian cancer and in

[0 EANi nBighiteet nexh edplded side sesticnal vieoy vhke. sitladated munition with
present invention is also simlarly useful in

réspe @SS tHdinse thd Slferia eQWEARINEArERAAERS edgR of the insert.
non-synptomatic, high-risk subjects as well as for the
general population as a screening tool. It is

contenpl ated that the nmethods of the present invention

may be used by LU G . ral

assessnment of o§h§§b3¥€§ﬁ@§§%§§34%ﬂﬁyg I'C
indicators.[OOégi The present invention also Provides_
(B3 0 dsArystgasasmethed depreadiag apd wartmecdats, warelessdy ffqmy gimulated
and candi dat e chenot herapeuti c agents and ot her types
nodnidensc it ildstratedtio. thasittaphidd Biguppl-eci heakdngdyfirst to Figure 1, a
persons skilled in the art, the relative expression

weapehss siptulitivn bysaerar ks phowh sha®ingbh odimiketsd weapod €2 that is in
arc determ ned as described above, in specinens taken

eldcBiBaf cﬂx&@cﬁ&ﬁ vAtH @prinfarARth @886 c&hpeer ke idrea w‘ﬁ’f&aa serial or

optionally, at progressive stages during treatnent
change in the relative expression of these biomarkers
to a non-cancer profile of expression levels (or to a
nore nearly non-cancer expression profile) or to a
stabl e, non-changing profile of relative biomarker
expression levels is interpreted as therapeutic
efficacy. Persons skilled in the art will readily
understand that a profile of such expressions |evels
may becone di agnostic for cancer or a pre-cancer,
prc-mal i gnant condition or sinply nove toward such a
di agnostic profile as the relative ratios of the

bi omar kers beconme nore |ike a cancer-related profile
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(i ssued August 2, 2005); Htt, U S. Patent No.
7,096, 206, "Heuristic Method of Cassification,”
\VQBGBmen6%ugust 22, 2006) and Hitt, U S PatenPCTumzmmman86
7,240,038, "Heuristic Method of Cassification,” (to
d t ki

v@@e&%ﬁzgz ﬁ'éﬁé;éf%@e%o?@% top TR 8%&%%%@39%\9%“ Benerates

is further elucidated in Hitt
o ToBRC B e St AreL R steart o e I u@i per in the
ovari an cancer detection,” U S. Published Patent
ug Bf thesimplated oD dAsang meifrs dieaise wﬁﬁ}&wsnzslateziowmon 12 in the
[ 0064] When anal yzing the data set by Correlogic ' s
seenanibedblee Drimeny simpldiogi ¢nepputérel4 ¢f fusthiengp electrical communication
five-bi omarker panels were found to provide
vatn an tinsthiciod Somdtisp s@itibn A6l agsinfsueh varitus stages Gireless (e.g.,
ovari an cancer as set forth in Tabic | . Specifically,

B0 b5 8bnnbclich PPOBLL Mlstri&bt ESBPutthe &Rkl 168hYy BL gﬁ% computer or

accuracy for Stage 1 ovarian cancer and included these

Jg%g(g%cn Cﬁﬁ%ﬁo@?&%&?@%&o@ﬂ&eac e?vrg r%cf)mttg‘? us{ &B}teracﬁon and

s-Prot Accessi.on Nunber: P02741), Fi brobl ast
C@W{S the Wﬁﬁli?od]rsnﬁﬁépen Protei n (FGFbasic, Swiss-Prot

Accessi on Nunber: P09038) and Nyoglob|n (Sw ss- Prot

[0 ssi bhe implated Wndl hepetha/spprarance4dl) en2ci@] weapon, and
returned a relatively high accuracy for Stage II1l, IV
taohades aed wampadconovHer Ehthaanomitosndie iopetatice df vheses sensors that are
mar kers: Hepatitis C NS4 Anti body (Hep C NS4 Ab),

sk dash gl silufidd Weshvn apdsuchBs alhizaMae glesént[sén00 Qi%hg@@ﬂ sensor, a
returned a relatively hlgh accuracy for Stage | an

shﬂ% 89R6r, LNESEmaBSdsRIoH: seﬁﬁb rlds %ellTag: otg?érg’ E@ngmng&%ly used with

SS- Prot Accessi on Nu

C}omﬁh F r ot A@ce simon Nunber.: PAQ
Vig%V)lS \@%apgflsb I’}?Maﬁlfhl bgailpon ﬁ%@éﬂ% mﬁx "be 2 Conventional
0026J returned a relatively high accuracy for Sta
WlFroﬁH’aOtg@leég‘érsmllquPmF‘*\?S%FnH’a‘ aa%&k‘cgcu CO@U&r‘PP&%ﬁt@&n%% ﬂ? Simulated
and i ncluded these markers: EN RAGE, EG-, Cancer

wappydad, apd i Gradditionabiyi is ssleytueal AvoeswiicatioNuwitle ra; radio-frequency
QL4596), Fibrinogen (Sw ss-Prot Accessi on Nunber:
iddnpifi@atidra i RF P 2@akkceivéie2@ tied ais rhoOR6 #b theGiimitat@h&aieApon 12. As
P02679). Apolipoprotein CO (ApoClIIl, Sw ss-Prot

6828 IR NKERS thREAP Bhnscehel 20 & Méd’ﬂe@@ﬁh G ak@nfa 28, which
KDE Model 5 [4_0027 20] also returned a relatively

vﬂhg%gﬁlg@g&a%& ¥v1tiq%rh lglﬁgt?arlsgoﬁﬂeg t%]%?ﬁ(gue (Ljél !rhthegnﬁl{l]l Ead munition 24

ovarl an cancer and ese mar

Prot |na 3, (CANCA), .ant i Fi brinogen, 25, EGF
SRR 24 s e ST SR BS ROy o d
Stlnulatln Hor none (TSH, Swi ss-Prot Accession Nunber:
Ma Pos2l to‘éb@%sgwnézﬁfﬂézsm autogstiF pdqueificationpmgthod, relying
AcceSS|on Nunber P41 159), CA 19-9 and Lynphotactin
o St 1515 E’mbtreIﬁ@teb'SRtrtﬂvirl‘ngduemsiﬂ%fh@Q?aﬂD fags 26 or transponders. The
contenplated that skilled artisans could use the KDE

ReH1B ttf 264 at 0bjest thet dadl dRtappMedid&@ incdipbraetiidtol ypradadtbr item for
sets of biomarkers for predictive or diagnostic val ue

tlp@‘ﬁ@r%og’enoit f&l@ntllf?ééﬁbﬁ u@i%g%@éh@%eﬁgs %‘1 REMD t%gtﬁ ddiAe read from a
DE al gorithm may Sel ect and ut| I ze i ous

mar kers based on their rel ative abundances; and that a
given marker, for exanple the [evel of cholera toxin
in Model IV may be zero but 2 rel evant in conbination
with the other markers selectéd in a particul ar
groupi ng. [0065] Skilled artisans will recognize that
alimted size data set as was used in this
specification may lead to different results, for
exanpl e, different panels of narkers and varying
accuraci es when conparing the relative performnce of
KDE with ot her analytical techniques to identify

i nformative panel s of bionarkers. These partlcular KDE
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be one of the causative effects of abnormal cellular
proliferation, netastasis and cell survival in cancer.

wab@oai?ey mal regul ati on and/ or expressi on of REF/US2088/069186
ki nases, including Akt, VEG-, |LK, ROCK, p70S6K, Bcl,

B0 s 8 R A S e 55 e bevons
e AT oF e o 'aﬁ@eﬁigrsh?l'@? B el Sk 0 vy

1\sqil)DTK and serinet hreoni ne ki nases (STK). The Protein =

dDBR2k 26 capiginedl laast two greisipl st fiesk ppuh a9 e indegrpted circuit for
ki nases that are overexpressed in a variety of human
stonmgragd pfavessidg infientagst,-rodhil@oigenid zlethotlalageg s rakio fraguency (RF)
PI3K |ipid products is the 57 KD serine/threonine

sipnel ehdiothengeiahikdd fudovdns! Tieadeeid Edndtbnkeht ik AR afteitafor receiving
transducti on pat hway (Hemm ngs, B. A (1997) Science

agagraﬁs%%md%e NendIZ09R) rdROGE: 2l | 8:179-183). Akt is

t he human nmol"fogue of the protooncogene v-akt of the

ely nsf O, &L PVAL
seaéﬁjenclé&rﬁ% ggc'ig 3 Fls}lrgt fe)?l lrl]l @r]lgs(g%ns e1ver E@m ﬁ&l%necg:la with the
also |l ed Prot in Kinase B (P d Re ted to A
agiRnC ? RRCH™ THRRYAABCS B r%m&ﬂm@ {he impeslincs maisking circuit 22
namely Aktl, Akt2 and Akt3, which exhibit an overal
vHoshoisowyd 6 TBYs (hemesistance, db thy ragseyiver 3¢ wittair sinadaigd munition
Sci . 84 5034; Nakatani, K (1999) Bi ochem Bi ophys.
2Refor effiont rope2fidn 90@ie RFIDetrasdpo( @02y 26uasr destribkdpibose is placed
in Med. Chem 2:939-971; WO 2005/1 13762). The Akt

ihsi@f Of MBe ShAdSed HORTBR HeRRA B g8kl ZAbIneRioh"¥Mout what type of
consists of a pleckstrin honology domain at the

n%rﬁt‘ﬁfrms %léﬁrg s?mhfa%%ﬁ tlﬁ}é@{é}ﬂ{ i1¢ f‘l‘ﬁg%tglhxlg@lﬂgs Jﬁg]ﬁggrxﬁ%ni%i%ns round

regu ator re 1 on erm nus

b|t S
Zada fogty ﬁk ?%%wemm%ﬁﬁwﬁébo{}géé@f dares ogppdaga including
Akt is phosphor | ated (activated PDKI at T308,
ST TUBRETST 30829 B9 %eé‘flé‘? histork+ a0 mhsa}nfomqt@n(w%)for either the
and Akt3 (PKBg), respectively, and at S473, S474 and
cgtg@er or thesudrmfansursk t The RKIR tagr2b ked) by 6spREND wehsgeiver 20 that
Such phosphoryl ati on occurs by an as yet unknown
iKicoaseetddpwitht theetivhulase dveabie?)12, ahd hRUgRIRPKIO being added on or
(Bal endran, A., (1999) Curr. Biol. 9:393),

g@&ﬁ’ﬁﬁcﬁ RROG A4k Qve%ﬂ_&{(?f The c@Mﬁcaﬁoni BLWeen GRERFID tag 26

8271) and |ntegr|n I nked ki nase
8
oy 5 BT Varpelinerc Y o R vl B, e i The RPD

activation requires its pho ati on on residue Se
tgREcel YT @ﬁ@né theepHeang 2878 FBHEF&EﬁdéL%‘BﬁfthE( BRRsdBEmEhng circut
al (19%EL . Biol. Chem 274:9133-9136; Coffer et al )

p cogxialgpabihddn The RIEAPsStag 26 is Aﬁ@glgy thet RBID transmitter 20
(1997) Curr. Biol. 7:261-269). Al though
whenahéd empliatey Inminiton 84 iAkiserdal inv@tlessimniatdd was@n 12 and after the
bi s(phosphoryl ation) is required for maxi mal kinase

sARhlhiel nfuniliOP 889 hadbden s2atb@ it R drRel F3R NAurich Julf §f86E simulated
on cancer by suppressing apoptosis and enhanci ng both

n | i 0f, (.

RS IE LA SR Bl TS T B8R Tl Bl 18 e decisions
many forms of human cancer including, but not [imted
to, colon (Zinda et al (2001) din. Cancer Res.
7:2475), ovarian (Cheng et al _(1992) Proc. Natl. Acad.
Sci. USA 89:9267), brain (Fbaé Kogan et al (1998)
Curr. Biol. 8:1195), lung (Brognard et al (2001)
Cancer Res. 61:3986), pancreatic (Bellacosa et al
(1995) hit. J. Cancer 64:280-285; Cheng et al (1996)
Proc. Natl. Acad. Sci. 93:3636-3641), prostate (G aff
et al (2000) J . Biol. Chem 275:24500) and gastric
carcinonmas (Staal et al (1987) Proc. Natl. Acad. Sci.
USA 84:5034-5037). [0007] The PI 3K/ Akt/ manmal i an



benzot hi ophenyl, benzot hi azolyl, benzoxazol yl,
gui nazol i nyl, qui noxalinyl, naphthyridinyl, and
wo awoopy26di nyl . [ 0032] The terns "heterocycl e"PeEUB2088/069186
to a saturated or partially unsaturated carbocyclic
[ f . ' [ '
b2 oM e S EEREhATRs Ll 0fORE I31B, g 26, The
nji trogen, 0x and sul fur, the repaining ring atons
cBfairr? B0 A KA 48 26 S Ca i CIE g dar Eomputer 14
optional |y substituted independently with one or nore
a5 Hienite thennsirustas srqoputing stsitian 16 so greé inskeian frepmputing station 16
het erocycle is a 4-6 nmenbered group. In other
ngybosliatie and audikly elisptaycthe infermatton6o thendser ed gr oup, a
5-menbered group or a 6-nmenbered group. "Heterocycle"
[00%71| udeSontamirgelosvibarE giet K the Ykk it alf $heafBtdnl 10 hows the
with a saturated, partially unsaturated, or aromatic

. e ’ ;
SBASKG PUPBS LA FIRTELRYREAR DEHFLI s oy scion 16
L hidr a . din et.anyl .niet.anyl | . .

4 M b A, LR M BEBR Ay s by couse
.pi peridinyl. r.ohol i nyl, thionorphol.inyl, thioxanyl, ..
H%Iug‘grogrzi i Is, ﬁgdﬂgﬁpﬁg}réqqmqtmﬁépg]ﬁp F}ér i gﬁﬂe{ate t eygraphlcs and
oxepanyl, thiepanyl, oxazepinyl, diazepinyl, _
smaae%éwng lusedyionipéprast tand Aain thei usprpbilgrsimylated weapon 12. During
di hydr of uranyl, tetrahydrofuranyl, tetrahydrothienyl,
theesinatatbnp ther privgdry dimulasby dootphiepdraceiies data and commands from
pyrrolinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl,

bt driagitictordttoRyiAing | statinOr@ N thelwekpdh Q@MY 18. The primary
pyrazolinyl, pyrazolidinyl, dithianyl, dithiolanyl,

DUSEES) Lbl Binelt o akan dBOLACMY ok regpmming an
RS AR T AP b bl Mo s e o

or iodo., [0035] The term"enantionmer" refers to two

uging adeleeisiop os memitgr @ekPBsHaedhi ch are

nonsuperi nposabl e mrror images of one another. [0036]
[A08] t er Therdiaas tee sopaate professmgt ldockspaithinothe oymitkagdd weapon 12
I somers which are not mrror imges of one another.

WHEIBddn rlaende&pendent a0 bagreficthe!, THeawtIR cobirdidrni8 isetossible for
to structural isoners of different energies which are

bk QRO AN Sidabbh B @ of oliPse ﬂférlgé(dif?él bf V&ous[LARBY atslagiated with

phrase "pharmaceutical |y acceptable” indicates tha

Lt 1S G ati-bl e chem. cal
i iR SR8 olz. ERTRORRARE VRTES blifhR SRR dofmputer 14.

0 Ising a formulation, and/or th nmal bein i

Tie dHGes vt bhexecniss g?mwd@m%gzﬂﬁﬁf%&f figsponder 26 via the
amount " means an anount of conpound that, when )
apignns 28 tasd agadsotha rasneeds fromnbe RGP wgcdd. t batRidh trapsseiver 20
sufficient to (i) treat or prevent a particular
pdelstiasethe danadietdive from the RdMDang 2@ dhditads e ddie via a serial bus 19
activity of one or nore AKT protein kinases, tyrosine

oKiaNaBesele@Bi]tdoRRctiof 86 e Ve lF RAINRBII& 18 STRe waBFUPEontroller 18
dual specificity kinases, (ii) attenuate, aneliorate,

r%{ds &hd G4 ?rgﬂpﬁle%reri%l%. fyﬂgf HIE@%‘%I%IS b %aﬁaﬁ(;rhctﬂ% REID tag 26 as
I sease, conditron, or disorder, or (ili) prevent or
del ay the onset of one or nore synptons of the
particul ar di sease, condition, or disorder described
herein. [0040] "Treating"” is intended to nean at | east
the mtigation of a disease cBndition in a manmal ,
such as a human, that is affected, at least in part,
by the activity of one or nore AKT protein kinases,
tyrosi ne ki nases, additional serine/threonine kinases,
and/ or dual specificity kinases. The terns "treat" and
"treatnment” refer to both therapeutic treatnment and
prophyl actic or preventative nmeasures, wherein the
object is to prevent or slow down (lessen) an



wherein the wavy line is where the structure attaches
to the required piperazine of Fornmula | . [0088] In
wa@eesvaineenbodi mrents, R5 and R5a toget her w t hp€TESEN®0G9186
to which they are attached forma 5-6 nenbered
. I Thi ' f a bi Li- ¢
IRk ¥nsof R SRR ERBloep At Bk iians on how w0 fie the
together with. the atomt ich. t are attached fqrm
SRS nhAap 43 aged hfheyata e g KD 56 2B ot o weapon
wherein k is 1 or 2 and the wavy line is where the
seRsocasse@atgd madbe simylatetbweangni I2e d hsidgtar ot ilee RFID tag 26 gets re-
Formula | .[0089] In certain enbodi nents, R5 and R5a
pacigtizbe in avdtfferedidomad amd sentito tie priveyryasiraulatidmcoraputéot4rwhere it
a 5 nmenbered cycl oal kyl, having the structure: wherein

i§ hedviar¥ishdl feedbsckhdeheriiie: Sling it irulalel aghpsn I the
required piperazine of Formula I . [0090] In certain

[66139di MRALS, o RR AN Gr %%i?ﬁ%@dﬁ%ﬁnﬂoﬁ@f Q/gs ald ehﬁﬁﬁave a round

whi'ch they are attached forma 6 menbered cyctoa

having. the.st nuct yre: erein.th vy line,is r :
RS G0 SPAST, R B8 B P Sapirp 37 o5, M e primary
Formula | . [0091] In certain enbodi mrents, RS and R5a
SRy &t A FOrpPRiRT ?‘ﬁ Skl e YOFRE coFesRandlgrie gviesy e round
a 5-6 nmenbered heterocycle, wherein the heterocycle

wraslirad  dlopgaar, hétl@rrgm%moe Phitke smydadédrannitiopr2#sis a high explosive
spirocycle. In certain enbodinments, R5 and R a

gragde hthen whe pritnbey sitoiation cohipater tildeyilbdeplay aackplbsioaron screen.
a 5-6 nenbered heterocycle, wherein the heterocycle

TS, @RicRX ¥Eeilale nRiR@dRM4 May bBndoRsordiell Ykth Un@iraining of the user.
wherein k is 1 or 2 and the wavy li'ne is where the

r el t t h ' | perazi -
T i tofhs ey BB P 2 d FAMRECIA MR B8 BE L ipspgor on the
.togefher with the at t.o whi they are tached form

it el et oGyt o S driie he HeirEbOEGL oD thiats of the
an oxygen heteroatom having the structure:wherein the

sueop 10 Heed ©riHaPelseaevEbinude diobed g dhdseire 1 e interchangeable
required piperazine of Formula | . [0093] In certain

vatth otherreimngd ateiRSveapdnsREa  fwgddibien, wéte Hhdthredhtnivalt changes made be
whi ch they are attached forma 6 nenbered heterocycle,

r¥fiefeditd nideespact e6eimtfonasiAR st YaRA Wiah&isot om
having the structure: wherein the wavy line is where

str I : i i ine.o ..

DO Y MO PRS0 AN SRR SRR ough
he configurati 00 | n, one enbodi t of

s O SHE 20, 804 LOOSRp PP IRAE T B! D s are
optignally in the (R).configuration. In certain
SERTBLY RBIES, BFIMEAT PRMAPRSSIVY &'apd Vetagh fequigierng ipternal power source,
enbodi nents of Fornmula |, RL and Rl a are both nethyl.
sp 0lxoBgre lonlyaanbitvh evhes myoetiemimneadfy Bopawer dhdm., IIRdontigstsemi-passive
In certain enbodinents of Formula | , Rla is H [0097]
ahd aativd tags requdedi penér wlurdepsuthl & d smalRbattgy etFoy lpasstve RFID tags
certain enbodi nents of Formula | , Rrais H [0098] In

tﬁ&ﬁcﬁabl@ hoGARAH Pk AlpphRiiihAndte cldkichf c%%uced in the antenna

(viny In certain enbodi nents of Formula | , Rais

).

A . NO. nt. . r | .
o o ROk AR ARSI RABTEOL LS LD bov by 1R
[00100] In certain enbodinents, RL is CH2F. In certain
enbodi nents of Fornmula | , Rla is H [00101] In one
enmbodi nent of Formula | , Rla_is H [00102] In certain
enbodi nents, R2 is in the (R)7configuration. [ 00103]

In certain enbodinents, R2 is in the (S
configuration. [00104] In certain enbodiments, R2 is

H. [ 00105] In one enbodinent of Formula | , R2 and R2a
are H [00106] In certain enbodinents, R2 is F.
[00107] In another enbodi nent of Formula | , R2 and

R2a are F. [00108] In another enbodi nent of Formnula I
, RRis Fand Ra is H In certain enmbodinents, R2 is

— Y o - T Y T L



4-trifluoronethyl phenyl, 4-cyanophenyl, 4-benzam de,
4- (et hyl sul f onyl ) phenyl, 2-fl uoro-4-

wao eiobloyzsoret hyl phenyl , 3-fl uor o- 4- chl or ophenyPCT/US2008/069186
3-fluoro-4-trifluoronethyl phenyl, 3-fluoro-4-

erélhl 9! on%% l'frcf ﬁg\%«gﬁj ‘](iq)% nncftrélzls??) 59&&@94%? ur%as%wE tw@ have practical read
- 4-
S onEige e AT Ferinie: P Bt & eaigiost o e opheny!

4-f| uoro-3-trifluoronethyl phenyl,
[9031] yor B cprinsrisei poprssiye READ (tags. gsjiva REID4ags have iy pwn internal
bi phenyl - 4-yl , 4-(2-am nopyri m di n-5-yl) phenyl,
powee sourbrithat phwylltp myv3r dhe Integrasedt circuit and to broadeast the response
(trifluoronethyl)phenyl,
sienbl 10ahe raddérd erIhtﬂlQﬁQﬁ’@deM}drﬁ e tags to readers is typically much more
2-fluoro-5-(trifluoronethyl)phenyl,

Elidbid 4R BB IRRbRN @R padid -
r3- | uoro-4- ('t r| f 1 uor onet R%xy) |otﬁgesnylD (t)%&eéﬁ o r?ogrgrlgog,veg supply,

S orQ hen br omophe
cy%@oprg’ ltn%/tﬁhlglﬁer Eeo rei)sr}g?%yﬁﬁhve VES allowmg them to be

4- b t hyl sul f ph I
nzorg?{rgla}}sg ﬂ)}'llg(?r cﬁptaggeéﬁagfiﬁ&dbﬁ%gﬁgt}s env1ror?nl'{ent(s)n¥\/[any aecr’glx/e tags today
3-fl uoro-4-chl orophenyl,

hgve popesebonal tranges (fr loimdrddy | gfhaeigts, end 3-Batigr diferof up to ten years.
cyanophenyl . [00144] In one enbodi nent of Fornula | |,

AAive sag€hdpdnelully largdr maumaories chidngpasenbagds, mad ntay iRlulds the ability to

sel ected fromnmethyl, ethyl, isopropyl or isobutyl.
std® dddiodan 1&6&@@%&% fr&fl tl’f@feﬁa’éra Althoaéh te é;ﬂ-bcgﬂments shown
al kyl optionally substituted mnt -OH In particular

h%i @%% &@)Q%%ﬁn%w&?4%?%we e D %%f%' ’aft?\?o?rnsﬁfm-plass,lve RFID
a8 %%Coéﬁ?‘ik/’? eyl i freno %%b%t ettt 0(C

[00147] I n one enbodinent of Formula I
[ﬂél@%l s c&e@rl%l mflgéwu?oﬁavw% wEdoiimgnisi ofihensimulated weapon 12
particul ar enbodi ments, R4 is CH2CF3, CH2CH2F or
a@HREHH2ted [rO01YS] 2# aro ﬂ@s&a@ddilnﬁhtsem&nlﬁdﬁmeﬂta 4 simRdted grenade
is cyclopropyl nethyl. [00149] In one enbodi nent of

l&wpichet 8 dble tF¥ird & AmdbtfedBiBRICARNEL HeOfY®l 6 a|40nfin grenade 40.
particul ar enbodinment, R4 is a 6 nenbered het er ocycl e.

Althodgh W %ﬂ%ﬁﬁdeeﬁbﬁf%ﬁ@t@& » vaRtbuk Styﬁe ot it Fﬁfo‘ﬁg c uld Re implemented.

heterocy contalnlng an oxyge

?1% ee'r?g latsefit gertﬁiaah éﬂ{ é%) ¥({£ﬁ€%ﬁ;?%é)5 qg’g—?SEflrgﬂ s1ma1ar to an actual

00151 [ n ano her eqﬁgdlnent f Formula l , R4 is H
F afé, nsme 3ér?oé‘t5‘? At PEYCqtds Aland|an alpminum caxjpidee case 4.
, Formula | has the structure of Fornula 1A IA
T@@G%@]ﬁted preiedilad? ivedsaigd iom a ofloBopdriiraed dowp té magch the profile
Wen j is 2, Formula | has the structure of Fornul a
of Bhd IB/q 1@@ﬁ&4]rhb insadeod fihe pesibaile d2nd barkd bat aad fenlale threads 46 are
is 2 and the j ring carbon opposite NR4 may be

che Rl eRAdidnbRr 38 nfdtd @\Ht%rtﬁ@tc%ldﬁ‘éa%e abdh TRRvn s the shell The
Formula | is shown below as Fornula IC i C [00155]

c%ﬁg%e?asgﬁég %ﬁg%lrﬁé&dﬁrﬁ{a&@rﬂm m, inllc? h%sS ﬁlglbg&tg ldga?rqeter closely

Formula I1:11 wherein R1L, Rl a, R2, R2a, R3, R4, R5,
R5a, Ra and j are as defined herein. [00156] In
certain enbodi ments of Formula Il, Ra is hal ogen or
CF3. [00157] In certain embodPrent s, conpounds of
Formul a | excl ude conpounds of Formula Il. [00158] In
certain enbodi ments, the salt is a "pharnmaceutically
acceptabl e salt” which, unless otherw se indicated,

i ncludes salts that retain the biologica

ef fectiveness of the corresponding free acid or base
of the specified compound and are not biologically or
othermnse unde3|rable [00159] The conpounds of

o o o I Y



[00170] In Scheme 4, R5 and R5a are independently
selected fromH and C1-C4 alkyl, or R5 and R a

wWo o@enkxs9 Wi th the atomto which they are att ap¢ipuSI008/069186
a 5-6 nmenbered cycl oal kyl or 5-6 nmenbered heterocycl e,

rw%ﬁhglthﬁeop Qtl?\feof%ﬁa e fg@s c%x&g@’ GRP 4¥ehies ¢at %nsrgralle?ethreaded

protection 2 . tion onal I sat1on

R TP TR o PR 1
3
bige e%%mﬁﬁpﬁé%%b%%m%’%@inﬁg?ﬁ% o abs aSituibn s placement

fornate in the presence of formam de at 50 to 250C

of Hig/ R Ihtagi6g Hn praay sases dgpapding drethpimypdtiqrcheing simgkted, the RFID
Activation of conmpound 45 using, for exanple, POC 3 or

tB thaginoesonpletehedndwsatgs i ymto nhasmal eavity di8s ph sucdasds, a spacer
of this leaving group, using a suitable

501 sichcdsedhgluh spadet bitlombrResd Mbfeefoain $ds 49 MHOke HicURIBd to secure
the piperidine 46. Renoval of the Bocgroup, using, for

18X RIWDC1ag86 qnaﬂla&caﬁd) h@@cgre@gﬁ(tl ﬁ{alfﬁﬂctgﬁaﬁigt RF D tag 26 from

approprlately unct i onal d am no acli

P.Hecegsa9¥ gﬂr‘%sw%ﬁ acq?wtg; Elgtg g]c Elegﬁlggs girboah é 4@ iﬁe%lf lg)cta% %6 is supported

re t|ve ni nat i on r a yIat n to introduce new
94%§V1 e T pab AT ﬁ%ttl%&séﬂﬁdsﬂh?

These analogues may then be subject to separation

[0@23hni qlecking tgFigare bee aghingivallashiasert 52réy designst tesmighy fit into or

[00172] Schenme 6 shows a nethod of preparing conpounds

ab@t arbmnanshirfGe oftiecdimulatddudenpan |12t suchtaagke inner surface of the barrel

functionalization of RL. According to Scheme 6,

AR ifihlféd ﬁ/@ﬁﬁbﬂl«ﬁc{aﬂ&% 1ROt BDTRRI R p%Xﬁf‘oH&[‘relatlve to other
gi ves conpound Pyrim di ne formati on using, for

PR GPIESS YRR AU GTSORR B o
b gﬁ% tlg% é&%g‘[ g}) LS Vatgi%}ége%ﬁ]ie%:@&% glg: s Fgﬁ ai‘ﬁ@mulated

and dlsplacenent of this |eaving oup, using

laymcherh e fyeannc e /mayn be i affived tpi %@rbm%éﬁtord@@%r using any
150C gives the piperidine 51. The olefin may be |eft
conventipnalty koown nuatiadd, zech, augiusga fpoess €kanph ecrepz anethat connector
-100C to -50C, followed by a reductive work up (e.g.,

eNeRlivhp (iR itebdrivg SEYAd eeyiasdrnyd. URE bamadliiveRrtF2. has a longitudinal
Alternatlvely, reduction of the olefin, using, for

W‘c% 2/ & ﬁle (ﬁgf tttgieé:%lﬁl %Bblé szzt&%ﬁ%tlﬁ 1 thscewer board

gIVGS rnse tO t rivative uent

5 T b T ——

nctlonallzed %n1no acid and flnal functionalizati on
aa i§ preddaswepost the antsnng s dance angtehige cirguhbarsd. beokipg to Figures
protecting group, alkylation, reductive am nation or
3acpdab, the basral msesdZoman additiomsdlyi haverat &pstyingdsgiera grevs cut 60 at
the final conpounds 53, 55 and 56. These anal ogues may
onbend bé tirUbpgiaiditad gieparatIcaaotuattheiciiueafdrencgio¥f ehet bagrel insert 52
singl e enantionmers. Reduction 57 58 59 60 Oxidation 61
t& %&ﬁ/eetﬁe €6il @Rtetd128or thd REIF HanREHREB67 IS RSB diment shown in
met hod of preparing conpound 66 of Formula I wherein
R2 is OH and R2a is H Formation of pyrimdine 58 can
be acconplished by the reaction of the keto ester 57
with thiourea in the presence,of a base such as KOH in
an appropriate solvent, such gs et hanol . After
reducti on of the nercapto group of conmpound 58 under
standard reducing conditions (e.g., Raney N and
NH4OH) to provide conmpound 59, the hydroxypyrimdine
59 can be activated under standard conditions (e.qg.,
POClI 3 in DI EA/dichloroethylene ("DCE")) to provide
conmpound 60. Conpound 60 is then oxidized under
standard condltlons (e. g., n}CPBA in an appropriate

o ~ 1~ S\



functionality, such as carboxylic acid and sul fonic

acid. The diastereoneric salts nmay be induced to
wQepana2ed by fractional crystallization or i onPCT/US2008/069186

chromat ogr aphy. For separation of the optical isomers

ngu]rfgh NQd 4 :ng %Bﬁs teq’l%g ig % %}%Qigcfuﬁld tﬁ@rlﬁg)éykﬂsgrt %rz a limited

oni ¢ ac SUC as canp art

aci d, ndel i , or Iactl aci d r

Rgbfia DR ess\tvr@%a%ﬁ RSl Spts GRg Ane Momber of wraps
Al ternatively, by nmethod (2), the substrate to be

of Eoiniemai28 srenrd & harch insee Rrigneyesyby PEOgicg| foathe frequency
compound to forma diastereoneric pair (E. and WI en,
ti8nsiiiStien. e dbd éewes tthy wodpsOrhgdngler Genfpenmedsy’ tradbokissiol.] élowever, it
& Sons, Inc., 1994, p. 322). D astereoneric conpounds

1§ﬁ6tebeth£t0frﬁﬁﬁ%1@)&mﬁ§s’i©fltﬂfg 2BRWNATREI Ar6usd RO BAGES] Wséd) 52 may be
enantlonerlcally pure chiral derlvat|2|ng reagents,

8d RO heSiS] | ¥R LXGHIe, iR MOWRFL M RERRNAL inOf gk 3b, th
éiﬁast er eorre?sg%nd&fw )écl?ggyleys}?s to g?e?ﬁg ﬁ‘g purne % © ©
bg{%l 1P§/er€j §£ giﬁ n%}geengllge%eéldg%tl?tggal %ﬁg‘({o%lgtc% sn{J Cah%gg Ogﬁd g(iic that extend
agﬂ%gtg ggflcgsczl%nefglggge gfb@e ﬁgﬁgﬂ&??ﬁ%@t%ﬁﬂeﬁl 0 the togglltudlrtmrf egroove cut
a- met hoxy-a- (trifluoromethyl)phenyl acetate (Jacob

561 1As ajresdi.gn tghembodimeeahers il bgBhree apstatives mpbiehdhe RFID tag
m xture, and analyzing the 1H NVR spectrum for the

2pval epsenudiicatdeith e aifienmpi28 aseiel imelsdtmotigos 24s inserted into the
di astereoners. Stable diastereoners of atropisoneric

bEREMALIIS CRANIRG, &@&ﬁﬁgt@&emouﬁﬁé@fsﬁ&bvmn P%ueaﬁ -th@Bgtenna 28
rever se- phase chronat ography fol Iomnng nmet ho

r@agp%% ﬂﬁ@lpﬂ{ SEAESRORETR st Rt Wl b3BGULARAY 185 (¥R of the

of na ners .can, be s rat ed b chr omat ogr aphy ..
sgispie 23 o fusg?tsé.laﬁéwy% et i el JpigHing 1o Figure 6
Chronatography (1989 . _Lou Chapman

and
appiher emeadimpntdllugtraiesdng antgnnaO28 @]gléﬁg_ﬁeég; the e(nﬂgﬁ(gl)\e insert 52. In
513: 375-378). Enriched or purified enantioners can be
tliks smbndimenhable BY et gh2fd willis@nimiinicake stitniguaiRIH Datrdnsceiver 20 as the
chiral nolecules with asynmetric carbon atons, such as

siRilhtea mundicd 201 bad\ebhe int€ tingé offihe AhRhEADS. 00194] The
compounds of the present invention may also exist in

[6’0%{] er eghcé @1}% ﬂﬂﬁ% el rfuﬂﬁﬂ@n GRGn@red SHENNE 951'?@1 1ﬁ§e‘?t 52, the RFID

ace e scope o the I nventi on.

0 tauto al,so . kn tot

R BT e AP B R oG SR % 1 tﬁstap%ﬁg%?oﬂ 28. The

proton, such as keto- enol and | m ne-enamn
pioglgﬁg ,oif #er REH tag\ 26 WA yagyAceeitilestoi the p@%lals in the barrel 54 and the
i nterconversi ons by reorgani zation of sone of the
poditdlan gpelication efishe §i0008&] munitiohe26s bnuit tisidesrableowrhave the RFID
herein, where the stereochem stry of any particul ar
tgh 26 aposiioned i 3 ¢lote spaled Cemek, of hign catumiiaice afstigeasenna 28 as
are contenpl ated and included as the conmpounds of the

poSNBIR! Pthe e%d?rn%teshﬁ@ﬁr&?mg%?é ¥ it & 3Reeichied t@é’RFID tag 26 may
sol i d wedge or dashed |ine representing a particul ar

BRSPS BRSPS e s

FORMULATI ONS [ 00196] The conpounds of the invention
may be admi ni stered by any convenient route
appropriate to the condition to be treated. Suitable
routes include oral, parenterH? (i ncluding

subcut aneous, intranuscul ar, intravenous,

intraarterial, intradermal, intrathecal and epidural),
transdermal, rectal, nasal, topical (including bucca
and sublingual), vaginal, intraperitoneal,

i ntrapul nonary and intranasal. [00197] The conpounds
may be administered in any convenient adm nistrative
form e.g., tablets, pomders capsules, sol uti ons,



enbodi nent, the kit conprises a container conprising a
conpound of this invention. Suitable containers

w0 p@boere9 f or exanpl e, bottles, vials, syringeBCT/US2008/069186
blister pack, etc. The container may be forned froma

gte}{dsoéf tﬁ@%ﬁ{ %rgcrﬁma%ﬁe ag d&ll ?‘?(f hh%r m&@a‘ﬁzé ﬁratchnl% circuit board

COI’] al ner oun nventi on

atio f mhlch [ ctlve for treating
2o Al it t%s.tfEl 658 sy B0 BBt oss port (For
exanple t he_cont ai ner be an intravenous sol ution
(425 or @Qne pagd ohikg |bﬁ§elam§ft%§%é°r a BPIew aespeSdip rgceive the simulated
hypoderm c injection needle). [00211] The kit may
4o geemadoropnd 946 ipsifl@bethedrareholsag$2i Nderttanseei@r circuit board 20
associated with the container. In one enbodi nent, the

thadkehtréls cpasiagedaRh tife RADD €at2Sis dvated toR@he simulated weapon 12
conposition conprising a conpound of this invention

v&h%i’b cHSBEWS 0 THee@JaxPal %ﬁl‘érﬁ‘v‘ EiﬂH%Qﬂs ah&9nich®S 1&%{551%@9 matching

y A T klnase The | abel or pac age i nsert may

Clrflhl %84 |(eisiozr eﬂrl éﬁ]eeir%%ggg% tllrc% %1 28 eﬁgﬁggra%cetwer Ctlrﬁul'[ board 20
kits are sult ble for the dellver of solid.oral forns
CHPIHINGHS Hehe egROTLCOTHRUIE Fa5H 1 S Slectianin prpegion, such as a
capsules Such a kit preferably includes a nunber of

senial dadsiadfesclapuuiitions da@an incl ude a card having the
dosages oriented in the order of their intended use.
[0026¢ x anPtibziag radiotfregquéiidy identaficdoioh Soesinpdaikd .mbBlitisiseround type
packs are well known in the packaging industry and are

dele88dry hasSBehyf /ivaRRASKAN (FExBRPITREEREIIS Bl 26Niah HdASEEE to or read
forms. If désired, a nmenory aid can be provided, for

ﬁ%ﬁ{"'}{?l 'tﬂné *}S 1ﬁ19%'£‘s QF i{! ﬁsraréé ebf ?{ees Iantgﬁ.\% OEQ eJol%mected to the

mar K1 ng I NS

days.in treat n hedule mhlc the

HaRseiyeT ah Thisararides the SOUTHESRLclPmEGE S trﬁ fe'to be used in
enbodi nent, a kit may conprise (a) a first container
alljapplicatiopprpbinalagd weapons A avith ey cbeht shanags tthhedirpgramming of
and (b) a second container with a second

thiehRF e l26. débny dataohdbé muntons asund REIPetng 26 neadsep dierupdated, it
t he second pharnmaceutical fornulation conprises a

81 GeNTbne UIRAY Nnd I §6fUA cobfipatible RFINY transdbis e @ fwithout requiring an
nmedi at ed by AKT ki nase. Alternatively, or

cRAdida] BoHetdon foGe WID”@% 26U 1€ ind ?LQFF’ tleSHufd tt%r ervice history,
contalner conprising a pharmaceutic y-accept f

ffer, ,such .bacterio c ter for.injection
Qe AtoorRRuaBTN T Liech DL e 2B R, dbrs HeoR b o i s, o
and dextrose solution. It may further include othe
disaresesl abvRs 4nd RNECH hisa EonmErcitl it BadhelbBert at a very small cost
st andpoi nt, including other buffers, diluents,
Thid pravides melardeesnst amdngsyovargristonf apdlic4fionshiardighontathe life of the
further conprise directions for the adm nistration of
ptdiRict OTRO RFID @dgstvatysin medty edpaditg froif 3B y@&edtmorenBan 256Bytes.
second pharmaceutical fornulation. For exanple, if the

A fiele %%Q'ﬁﬁés FohlrBbwCaHRes bt 98 dﬁﬁa‘?@g &%J&Qt%ges and several bytes

conpoun this invention and a secon ceut 1 cal
F %aiust% aﬁqg%s%%et hF?(X’ fuﬁ% un(cl 8uldda|1150e% ' gnded larger
or 1 fe s| ane uen e Sarate

adni ni stration of the flrst and second phar maceuti ca
conpositions to a patient in need thereof. [00215] In
certain other enbodi ments wherein the kit conprises a
conposition of this i nventionlland a second t her apeutic
agent, the kit may conprise a container for containing
the separate conpositions such as a divided bottle or
a divided foil packet, however, the separate
conpositions nmay al so be contained within a single,
undi vi ded container. In certain enbodi ments, the kit
conprises directions for the adm nistration of the
separate conponents. The k|t forn1|s partlcularly

o o o o,



(0.975 g, 2.96 mmol ) in dry DCM (125 nlL) was cooled to
-78C, and TiCl4 (3.10 nm., 3.10 nmol) was added. DI EA

W@ 00906269, 3.25 mmol ) was added to this stirrPemUsmg069186
solution for 15 mnutes. A solution of tert-butyl

- - - r r (
h B % B s TR B ﬁ%f o eechiee ?@ff gl ¢f 8 sorage
The re ction was
DTORHES Gy (e GIPHEGE OU of f@%ﬂﬂf/ é‘FY‘?ﬁ%‘jﬂ P Biiirode oy, due to
for 3 hours. The reacti on was quenched with NHACL,
thi wirelsss wnd somentlesonaiug, of BFE), the ##e)no msehanisal connections to
| ayers were separated. The aqueous | ayer was extracted
brake horDEMir{t2im. mDhis citlowsd foMpS@4grlyamehictonaent fret edoduot avith high
oil. TLC (10% et hyl acet at e/ hexanes) shows desired
r@fa®diygt at RF~0.2. Purification by flash
chr omat ogr aphy (5% et hyl acet at e/ hexanes - 10% et hyl
[ﬁ%z at eAHﬁéﬂ%ﬂecﬁé e ;3 ¢ bPhiuhRi{ohs BEcYibed above was a grenade it is to be
benz

- oxooxazol i din-3-yl)

| or gphen 2- et I rrao

notegﬁlaagl,aeg)? eélné%t%orb@ Be %161}1 ﬁ]ﬁ%?ysgeérg‘f@[% yﬁp ﬁa&ple L '8mulated
HPLC, 254nn1 100% urlty, retention tine
AN d Ny gaker he§fp>€}3 o2 bydlef, ipgssily. 34Y¥?fhﬁ11d3 of sgme other type of
mol ) was added to a solution OOLIiOHH 20 (0. 156 g,
ngintRormyssf n practi¢ipg Wetuse of #9eapon. 2: 1), and the sol ution
was stirred at roomtenperature for 10 m nutes. The
[6028)t | oA fids proelypel RRIDOLtand 28 eat ddiltvaidund a plastic tube 52 that
(S)-tert-butyl 5-((S)-2-((R)-4-
aﬁ@ﬂéd/ b-rduRk @P ¥ 2 Mekdil Mntd-iy I’f()r testing. A 40mm near- productlon simulated

1- (3-chl orophenyl ) - 2- oxoet yl)-2,2-di net hyl pyrrolidine

r%n]d Wgsaltrxs%?)é%v\lgér? F& Igﬁr }né%ﬁg@“g C]i}afl anre%arlgan%r%gf IZ@r’oxnnately 2.5

then_.al | owed..t o war om t enper re.and
iB5HEr FPBHAC SO e eBRL 28 R oh ol ChETRA b elahs B ed Cyify g version
| M Na2SO3 (10 nL) and stirred for 10 m nutes. The i
craseictoi yadugdiontawembiiarthe Bard rivwsih Yevpematde pat efylon with the relief
stirred for 10 m nutes. The reacti on was concentr at ed,
cek$58 fmtthel impédaned mptchageti@tie bo2rd225&hdthe coilhateagu@8®.udhis barrel
portion was acidified with HSO4 (s) to a pH of about 1
1ﬁs%rt5§2qia|$s PRacc@XhioamtaBenuintuBOMYRAA d BicK wh@Owlleh closely models a

, and concentrated to provide
éai’é) %61(5%4(?%{1/1:@‘@{14%1%. ﬁ@rr ;:Iﬁgﬁék% thﬁ lsgrrl%l% ecé ra]ﬂ x‘:}lgténétblalérel 54 was
330 897 48 296 | d
et el %re@u%@yn?’fj b Biehi M e 20

-

ﬂabée ( &Sf??h FESHRpS élqun}er@a 28, g spyendi0; wasniested fo baveergad range
aci d [ 00238]
of 2Byut2th(et-iGbhesrfophehg Egnt@- (fShe xoibyntenhia @B ral@rgythy aerteiline of the
acid may be prepared as described in Exanple B, using
barrBe3doxy- 2- pyrrol i di none (comrercially avail able from
suppliers such as TRC Bi onedi cal Research Chem cals of

h Y ri agé%rz 'bSd ts of a METHOD FOR
[?gdlz (g%{é]ﬁ?oro%hggicﬁl%@ 4- ( (5K 7%)l ] el?osroo- -ane t hyl -

I@:‘]@ﬂw - ( yry@%ﬁ@@ﬁt ab%ll% %gﬁgE%ng]F@ﬁm SIMULATED

tert-Butyl

4- ((5R, 7S) - 7- hydr oxy- 5- net hyl - 6, 7- di hydr o- 5H cycl opent
a [d] pyrimdin-4-yl)piperazing-I-carboxylate (0.843 g,
2.521 mmol ) was dissolved in H%thylene chloride (40
nm.) and cooled to -20C. The solution was treated with
DAST (0.9992 mL, 7.562 mmol) and stirred at -20C for
100 mnutes. After 3 hours, the reaction was quenched
with ice and then warned to anbi ent tenperature. The
m xture was separated. The agueous phase (pH of about
1) was extracted with nethylene chloride (2 X), and
the conblned organlcs ver e mashed wi th 6%)NaHCO 3 (2

o ~~ A o T Y s



mnimal DCM and this solution was added using a
separatory runnel to a stirred solution of ether
W@ 2099082269 vol unes of ether vs. DCM sol ution), PEIEE2998/069186
sonme precipitate to form This precipitate was renoved
. ti " , ; >
MYNELONT o e i BB U PR o WBlosures e
concentrated, the trityration from.ether repeat t Wo
OB o GG T ko PR I MR FHap gt s may be
(R) -5-met hyl -6, 7-di hydro-5H cycl opent a[ d] pyrimdin-4-0 .
madg g@t_hgg‘gleggor@g)_fgbm/plyp@]t dyvenyon ﬁg@r@mgm 8)@_1n‘f_@1grgls not limited
(APCI-) mz 149.2. [00250] Step 4: Neat POClI 3 (463.9
tarthe §@6ificnambodimerss ad ddaststadwhereiby buatdidianlyo tinfitedrigl theofollowing
a 0C solution of
clafhs.5- et hyl - 6, 7- di hydr o- 5H cycl opent a[ d] pyri m di n-4-0
| (152.2 g, 1013 mmol) in DCE (1.2 L). After the
addi ti on was conplete, the reaction m xture was war ned
to roomtenperature, then heated to reflux and stirred
for 70 mnutes. The reaction was conpl ete as
determ ned by HPLC. The reaction m xture was cooled to
roomtenperature, and the excess POCl 3 was quenched in
4 portions as follows: Reaction m xture transferred to
separatory funnel and dripped into a beaker containing
ice and saturated NaHCO3 sol ution cooled in an ice
bath. Once the addition of each portion of the
reaction m xture was conpl eted, the quenched m xture
was stirred 30 mnutes to ensure conpl ete destruction
of POClI3 prior to transfer to separatory funnel. The
m xture was transferred to the separatory funnel and
extracted twice with DCM The conbi ned extracts were
dried (Na2SO4), 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
wi th sand. The crude was | oaded with a DCM hexane
m xture, and the compound was el uted using IL sidearm
fl asks under vacuum Hi gh Rf byproducts eluted first,
t hen
(R) -4-chl oro-5-net hyl -6, 7-di hydr o- 5H cycl opent a[ d] pyri
mdine (104.4 g, 61.09%yield) as an oil
Triethylam ne (93.0 nL, 534 mmol) and tert-butyl
pi per azi ne- 1-carboxyl ate (34.8 g, 187 mmol) was added
to a solution of
(R) - 4-chl oro-5- et hyl -6, 7-di hydr o- 5Hcycl opent af
d] pyrimdine (30.0 g, 178 mmol) in n-BuOH (250 nL).
The reaction m xture was heated to refl ux under
nitrogen and stirred overnight (17 hours), after which
it was concentrated on a rotavap. The resulting oi
was di ssolved in DCM washed with H2O, dried (Na2SO),
filtered, and was concentrated. The resulting oil was
purified on silica gel eluting first with 2:1
hexanes: et hyl acetate until product eluting cleanly,
then gradient 1:1 to 1:5 DCM et hyl acetate to give
(R - tertbutyl
4- (5-met hyl - 6, 7-di hydr o- 5H cycl opent a[ d] pyri m di n-4-yl
) pi perazi ne- 1-carboxylate (42.0 g, 74.1%yield) as a
powder. LG/ M5 (APCI+) nmiz 319.1 [M+H] +. [00251] Step
5: Solid 77% max. m CPBA (23.9 g, 107 nmol) was added
portionwise to a OC solution bf (R -tert-butyl
4- (5-met hyl - 6, 7- di hydr o- 5H cycl opent a[ d] pyri m di n-4-vyl
) pi perazi nel-carboxylate (20.0 g, 62.8 mmol) in CHC 3
(310 niL). The reaction m xture was stirred 5 for
m nutes, then warnmed to roomtenperature and stirred
for 90 minutes. HPLC | ooked simlar after 7.5 hours.
The reaction m xture was cooled to 0C, then NaHCO3
(13.2 g, 157 mol ) and anot her 0.5 equival ents of

TN A 5 N N — . - N - N 1



(APCI-) [MH 352.1/ 354.1. [00263] Step 3:
(S)-tert-Butyl
WQ@2{008)2269 (4- chl or ophenyl ) - 2- (4- ((5R, 7R) - 7- hy APORYSH081869186
t hyl -
6, 7-di hydr o- 5H- cycl opent a[ Idn di n-4-yl) pi perazin-
1-yl)-2- oxoethyl)piperidingiaﬁkbg}boxylate was
epared according to the procedure described for
U%%Q#UF@H§ d%lng (S) 2-((S)-1-(tertbutoxycarbonyl)
pi peridin-2- é{ chl orophenyl )acetic acid. M
I( APCIA:l-yne[HOIdH{)r gizoti 1ng @S@Mz}te@m*mhﬂon inserted into a simulated weapon
(S)-2-(4-chl orophenyl)
il -a( ?feéﬁcﬁleﬂrR)laﬁ?onh Yt )haﬁ'mg’Ezt hyimd#y Higulayiol cobipae | @perating a
nt a

@1y ddehai ot aWsd P bR hRAiAcompkibing thd Sepddtperi din- 2-yl
) et hanone was prepar ed according to the procedur e

ge?‘(:é') P|efj f?@ﬁﬁé?dgg{%ﬁog’ agﬂél%t %ﬁ(s%qu 44 7R in a radio frequency

enyl

g DA DS Y e SRl g I 0 S evel opental

oxoet hyl ) pi peri di ne-1 -carboxyl ate. M (APC +) [Nﬁw

470. »: * 2. Phacingthe sanulgtgdpmyniion into an insert in the simulated weapon;
rSV2- (3-fluoro-4-(trifluoronethvnphenyl MVl -(4-rr5R 7RV7

- hvdrcoxy - Sramentiiphg the-idiohmatian Hbiovibe cplentrafuency identification tag to
dlpyri m di n-4-yl)piperazin-1-yl)-2-((SVpypdidin-2-yl)

2R ROFREG @aﬁ&lfﬁﬁtﬁﬁl tkansceiver housed in the simulated weapon;
(R)-4-Ben 3-(2-(3-fluoro-4- (trlfluoronethyl)phenyl)

acet yl ) oxazg Aﬂigtlfrzg %%ie qmrmﬁh&ﬁogt‘ﬂé Q{FID fransceive dr 6%.210 weapon

2- (3-fluoro- uor onet yl )yacetic ac

sol ved et her (100 nm.) was cool ed
@né%rgﬁgPQWéHg. é&%@&nﬁwﬁh triethylanine (3.3 nilL,
23.7 mmol ) and, pivaloyl chloride (2.9 nL, 23.5 nmol).
The resul ttxaﬁgnggn&ﬁheow fopnstion | frora dhe twegon gpntiolis i ‘the primary
and then cooled to -78C. Meanwhile, a solution of
sipR)latderbemmemitexazol i di n-2-one (3.99 g, 22.5 mmmol)
di ssolved in THF (100 nL) was cooled to -78C and
2t r eat e nsdthod ¥s ddstdibdduh ¥lairhilt Whewdid sk&p B furthér. cdniprizks: .
The resulting solution was stirred at -78C for 15
m nut %§1tloﬁ % B eimaeRdmahRioh ANy A 1HR! RisdrP §orS Qleufa'dﬁﬁfrequency

e m xed anhydride. The n1xture was stlrre a

of

.1 for 15

I%ﬂ? Tietn &8s hilahtAtieoath A5 e il bl dppers and
the reactign. . The reaction was. concentrated_in vacuo,

and tRESPEENY ipfoTRaion,Fem dhetrdig-trpauspry fdegtifieatioa tag tocthe radio-
150 nl). The organi c phase was dried over Na2SO4 and
fregnereytidertdiatiqihransesivehnaa tesaingamnif | ed by col unm

chromat ography, eluting wth hexane/ethyl acetate

3( 4: 1)The(etBod as Yéscibed yi elaih) .1, BHeMMWRpfiGDE Sep 40McMdit)g the steps
d 7.59 (t, J 82, IH, 7.34-7.12 (m 7H), 4.74-4.66

om IH, 4.39 (d, J =16, IH, 4.29 (d, J = 16, IH),
4.27-4.19 (m 2H), 3.27 (dd, IH, 2.78 (dd, IH).

[ Oozggeﬁlﬁ% t%z séx%)ﬂattﬁ%r u%(ﬂlté%llx‘%}/z gftla%llirllg_ 3. syi{n)ulﬁte:d( g{oijer*ca%e with a

C@F’Péﬁ TRSF Ehee e GErin Presn diesdnnipodaypiestile and dhe cagigfige case.
oxyl ate: A solution of (R)-4-benzyl-3-(2-
(3-fluoro-4-(trifluoronethyl)phenyl)acetyl)oxazolidin-
2-one (1.6 g, 4.20 mml) was dissolved in

di chl oromet hane (40 nlL), coolBH to -780C and treated
slowly with titanium (1V) chloride (4.4 nL, 4.40
mmol ). This was followed by treatnent with

di i sopropyl ethylamne (0.76 nm., 4.36 nmol). The

m xture was stirred at -78C for 15 m nutes, and
tert-butyl 2-nethoxypyrrolidine-I-carboxylate (1.0 g,
4.97 mmol ) was added. After 15 mnutes, the reaction
was allomed to marnwto anblent tenperature for one

. T Y, | o~




and the reaction mxture was allowed to warmto

anbi ent tenperature. The reaction was stirred at
wa@niwbom264 enperature for two hours and then quUREI/OSZVS/069186

with saturated NHACl, diluted with ethyl acetate and

separat ed,, The organic |l.aye s washed w,th saturated
ANp oI Bisthgd 8 PRI em e L) (e SRR e B er
Na2SO4 and, concentrated.in yacuo to an oil. The crude
pr od BR¢INgARe Wil -Begwacy bdeélﬁﬁemnd@% Hohg cavitsrgatdpast one spacer
eluted with 4:1 hexanes/ethyl acetate. tert-Butyl 2,2-
tapretachipe 18liofisgyencylidetitifisationctagboxyl ate (Rf of 0.1 1
in 4.1 hexanes/ethyl acetate) was recovered as a solid
5( 0. 0&/weppod 3fulatidh SyvEen{ &dabrdsingd00 MHz) d 2.48 (t, J =
7.8, 2H), 1.85 (t, 2H), 1.54 (s, 9H), 1.47 (s, 6H).

[ 0024 & inakeRindilatiodl dondPhe¥ lgenerating a simulation scenario;

2, 2-di met hyl - 5- oxopyrrol i §| ne-1|-carboxylate (1.170 g,

5. 4859. ' ' . . .
Co - Il WaRoFhaRL ¥ Mkabty LAY b il oG9 ifpion wit
nmL,.5.5956 mml ). The m xture was stirred at -780C for

thy BrEERTE SENYHP MR Hed t o anbi ent t enper at ur e
overni ght. The reactjon was quenched by addition of an
al i qadrdip-fregugneyfidentifispiien ansesivey-copnesisewith flynsimubasgdgweapon,
hydrate (0.012 g) in MeOH (12 nL). The m xture was

thet transemivatin alebirieal conempaEcatonrvett e wedpdroemsrolldhe
suspensi on was concentrated in vacuo and re-suspended

i N aafinkiicBnitictddosifietteiBulsRttwebfortN) and et hyl
acetate. After separation, the aqueous portion was

wash ‘ﬁg éﬂiténﬂa e%@ééct@& &L ahe tﬁa%sc?&ve'{g@% Qrg%ﬂan Sgi\r/lg { %Bbr@e?d in the

wer e then was wth saturated ried
J\Ia@%% and concentrated in vacuo to a light oil (92%.
SRMEHFOHCE o PP AT un(1V) chloride (3.7128 m, 3.7128
nmmol) in toluene was cooled to 00C and treated with a
sol ugisspulaied ppynition removeably engaging the insert in the simulated weapon;
4- benzyl - 3- (2- (4-chl or ophenyl ) acetyl ) oxazol i di n- 2- one
(1. 1 al@diogfre®eB3R6 Blembriiciticsi sgotonsetl im tlh sindubatedreiranen, the tag
(7 m.). After 5 m nutes, diisopropylethylam ne
bégGAGIektidal comAbaieativoR Withvas tad@slver Migenr 8 Withakted munition is
solution was stirred for 1 hour at 0C and then cool ed

= 20€ : ution of tert-butyl
SSébr?ertéﬁog;&}ézlﬁ%hdl nmet hyl pyrrolidine-|-carboxylate (1.090

63 a3 R AL S5 SUSHABIS S, s it

The.reacti on was quen with saturated NH C (about .
mpgion g‘}ﬂtilea ICPEPEEE R 15 Qggﬁ‘é‘iﬂgtaoﬂm“i@%f{ PEIg¢iEe gpljqgsartridge case
After separation, the aqueous portion was washed wth
daBning laeaeityc el ouselthe(radiirequbrecyddertsifisaidorotagani cs wer e
washed with water (2 X), dried over Na2SO4 and
7conc dik vadapeh sihul@ibnty st¢easalesdibe i oldih 6\Waghsidongeisag a nylon
to chromatography on SiQ2 and eluted with 9:1
sPRXARGREE L caFigl.ate to produce (S)-tert-butyl
-((S)-2-((R) -4-Dbenzyl - 2- oxooxazol i di n- 3-
yl)-1-(4-chl orophenyl)-2-oxoet hyl) -2, 2-di et hyl pyrroli
di ne-| -carboxylate (1.09 g, 61%. M5 (ESI+) [ M+H|
526.7 / 528.8[00279] Step 3: (S)-2-((S)-
1-(tert-Butoxycarbonyl)-5,5-di nethyl pyrrolidin-2-yl)-2
-(4- chl orophenyl)acetic acid was prepared according
to the procedure described for Exanple 1 using
(S)-tert-butyl
5-((S)-2-((R) -4-benzyl - 2- oxoobazol i din-3-yl)-1-(4-chlo
rophenyl ) - 2- oxoet hyl ) - 2, 2-
di met hyl pyrrolidi ne-1-carboxylate (0.55 g, 72% . 1H
NVR (CDC 3, 400 MHz) d 7.33-7.21 (m 4H), 4.60-4.51
(m IH, 4.39-4.32 (m IH, 2.04-1.92 (m 2H),
1.78-1.68 (m 2H), 1.51 (s, 9H), 1.22 (s, 6H). [00280]
Step 4: (S)-tert-Butyl 5-((S)-I
-(4-chl orophenyl)-2-(4-((5R 7R) - 7- hydr oxy- 5- net hyl -

.



si mul at ed weapon; [0006] Figure 2a is a side sectiona
expl oded vi ew of one enbodi nent of the sinul ated

worowoinm used i n the sinul ated weapon; [ 0007]PEi/ys2068/069186
2b is a side sectional view of the assenbl ed sinul at ed
muni thon illustrated in Figure 2a: .[.0008 i.qure 3a i.s.
S perdBoutarot Uhdir S Y RediibaliRenimof rafef sfippfing fis
[0009] Figure 3b is a_ perspective view of a second,. )
apdhiseenndetepmapads sarrpwdding the adiofrequege ilentificatign tag in the cavity,
conposite side sectional view of the sinulated
theuseicondfoain padstbrtingdhd myleh spacer. 2b combi ned with the
insert illustrated in Figure 3 in a sinulated weapon;
9 001 MheFwaapgon SimudatidnCHRIRAS iak edestritedsCctlabnad, whewinobaid insert
the sinulated munition conbined with the insert as

coinpH8ds 8pRAeteniftWafettr ahd 8 18RANRE aRRVWIE adfdrtion of the antenna
extended wrap around the insert; and [0012] Figure 6

X
[ S ' [ of ' .
0 SN Bl RAchl 392k XL 64 phAP LI PHomal o
ext endi ng around the edge of the insert. DESCRI PTI ON
lesgthiwige ARIENTI ON [ 0013] A system and net hod for

reading and witing data wirelessly from sinul ated i
1Quni tThenweampn sinulationt systesy dsndeseebed imeiom Bi giherdn the radio-
1-6. Looking first to Figure 1, a weapons simnulation
feyatmy itentifcasibowne awitsgnaaldy mithdn el plaap ol A athteata wrapping
is in electrical connection with a primary sinulation

afHHAUh @ Hiakfbter DY G iRSertMAidh the SiMulALd Blutitiodl &€& 5HpbRedby the insert.
Bl uet oot h) connection 15. The primary sinulation

ﬁpnpl’ﬁth%rw%’a%og l%ﬁlg‘tlﬂ cﬁissy@{érr{sgse&ésrcﬁgécﬁnsélﬁm Qi AR, compgsing one or

scenari o drsplayed on-a screen or nonitor to traln

user in the use of t si mul at ed. weapon 12, and

hgfiresiet Prietite Tophd e TP s SERABRTE 't he

scenario. The primary sinulation conputer 14 is

Rur t HeveRpoTesiBRIation AYsters Api2ANCEANG ? tARiAS A¢PnRHQ for Aoeapon user,
conmputing station 16, again such as with a serial or

saidrsgktesscopepriping: Bl uet oot h) connection 17. The

i nstructor conputing station 16 may be any conputer or

si m | Agridayisagulbhét cahhawseehbRtihg Se sahation Sechatid;her

nonitor the user's interaction and control the weapon

ppoc e PEA6h i) Tadh FnRARTR ol QAP cdrmBunication with

¢ ontroller § t hat qpnitons kpe operati on of variousr
CRUBAY Ymalatgp ONBYES i AMHHSG VRO Fad e AP ot m BTl

such as a nmgazi ne_present sensqr, a trjgger sensor, a

saf etdradimBeduengy pleRttsativpsiansesivadigssd inghe ganylated weapon, the
ot hers as conventionally used with various sinul ated

tronsqroves il 2lecticel copapamcationtwidh therweaBomenntiolery

conventional mcrocontroller or mcroprocessor that is

abl e dndng@néonatctepaiththcotured of e sihutledtvedpagapon 12,

and it is additionally in electrical comrunication

Wi th & SRR (nRGUEN &Y thed@Hstdil &24ddOfurldRilibY the insert, the antenna

transceiver 20 that is housed in the sinulated weapon

12. As discussed further herein, .the RPID transceiver
t3fig SR LGS o e 5688 e w1

conmuni cate with an RFID franspaonder tag 26 haqused |n
the &1 SHIMIAGLIHRIOR Fo vEAbFBRREIRG e ek HIRAT G eapor:
24 is used with the simul ated weapon 12. [0015] As a
bit of background, RFID is an automatic identification
met hod, relying on storing and renotely retrieving
data using the RFID tags 26 ot6transponders. The RFID
tag 26 is an object that can be applied to or
incorporated into a product or itemfor the purpose of
identification using radio waves. Sonme RFID tags 26
can be read fromavery close proximty of the
transcei ver 20, while others may be nmeters away and
beyond the line of sight of the reader, and stil
others may be accessi bl e hundreds of neters away. Most

~rEest e 2 ~ o~ e e o, oy . ——yr



barrel insert 52. Further, referring to the enbodi nent
shown in Figure 5 the antenna 28 nay have nultiple
worv@ps4asound the insert 52, with approxi mat el pCT/082008/069186
wraps of the antenna 28 being illustrated in this
embodi nent . Furt he re..referring,t.o Fiqure 6, . .
ot ReraRBeiHhen s R aiL A e 48 bl g munition and in
i sposed at the end of the insert 52. |n this .. .
e&%@aﬁ%ﬂmwl@ﬁ@w;tb theyansgeiFn WhetoWmsinelated miition fesupported
REID transceiver 20 as the sinmulated nunition 24 is
ipthgugdett.- i nt o range of the antenna 28. [0024] Once the
simulated nunition 20 is inserted into the barre
18ns efTthe Siapbin 8inhtidr syGtedd asvdédcripah ar alalny 1Bewherein said simulated
positioned within the circunference of the antenna

n@Hition? firthEN@oRPeikds HRhAS hivigg RRliRulA&H BRjE@Ne YAd ¥ cartridge case
according to the materials in the barrel "54 and the

4 ' [ I (7L nition 26,
d%ﬁ@hF?H%gﬁ%§§?¥§% er%%o%%gggfﬁgaﬁﬁ#@@%gb 6 positioned
s cl.ose to the center of the.circunference_.o he ..

135 oaBE Sueel BptERAF Sy tem S uBaG LR daobfcomprising at
Figure 4, it is estimted that the RFID tag 26 may be
l‘i?é&’ltei A housed ip faerf@¥itabove or bel ow the plane of the
circunference of the antenna28. The ends of the coi

lant erliha v&8ipan sinilaaarhedtann ag Hescribgrke thaclesn rtdtfotthergcomprising first
circuit board 22 that fits into the relief 58 also cut

ahiltséconb efob@r gk sufsefdindZhe I[aaﬁ)zﬁéqu@fi? erdtiftatidnrag in the cavity,
barrel insert 52 is a hollow recess 53 to receive the

1ﬁ%§&%ﬁgﬁ%le_e gﬁgﬁqﬂgqbggnd 40 inside of the barre

insert 5 transceiver circuit board 20 that

ontrol s comrunication with the REID.tag .26.Ls | ocated, .
160" HEe SO B OaRoR e A AFeerbpRdh Thiffond: WHAGID Satd insert
coaxi al cable 23 caonnects the antenna | npedance .
CRRIPEFGSFgPIessteimined digmetey anhiadl engtipise axiss wehigiorder el the antenna
board 20. The transceiver circuit board 20
voappedrargand thevdinmeteh of Wea poert ¢odomolal @ana subgtah8aNy aomml to the
el ectroni ¢ connection, such as a serial data bus, to
lerptlayiséraribt | ons data. [0026] Utilizing radio-frequency
identification for sinmulated nunitions round type

19et eqiOR A% HRatRHYaREAD %§-de§&¥beﬁxiﬂnﬂla§m 1N SvIRFIR the radio-

tag 26 can be witten to or read fromat any fine as
| Lt d S, W thir . t he. ant 2 ted .
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allom%gg t he s?qg,hardmare to be used in all )
agipditeadipmster of theiiptprtavien the sippied mugition 13 syRpoged ghthe insert.
changes in the programm ng of the RFID tag 26. If any

18at agfdnﬁ whapomusintulaivn systend aRRleBrnited 26 clhagrdE2,t whesein the insert
updated, it can be done at any tine froma conpatible
imfFhdRs tarfargisaige ied a 28conidtedgeltthe SqetinaieR@gndhgelreaid the fikst edge of the
connection to the RFID tag 26. This includes the round
ihoepe, service history, and usage data. Additionally,

the RFID tag 26 may require no power (if passive, as

di scussed above) and is purchased as a comercial off

the shelf part at a very small cost. This provides a

| ar ge cost savings over custom applications throughout

the life of the product. The RFID tags vary in nenory
capacity from 32Bytes to nore than 256Bytes. As little

as 32 Bytes would all ow storage of 255 different round
types and several bytes of service history and usage

hi story. The round type coul dl’Zal so be expanded

| ar ger however nore than 255 round types may be

excessive. This anmount of data storage provides a very

| ar ge advant age over other round type detection

nmet hods. Lastly, due to the wireless and contact-| ess
nature of RFID, there are no mechani cal connections to
brake or maintain. This allows for a nearly

mai nt enance free product with high reliability. [0027]
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