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Qg er OCVC})Q/I.S%?%L dlgjg}?‘ﬁ rﬁ‘%ﬁ%ﬁfly (}ﬁfg?iréb 8?/\/\%8§ elrg?f{jany other type

oh ﬁé&rdmeelcubahk ysf o;réwuﬁ@ﬁha Rredéts ieahibhinefitl DWthieh Wefodred to
wth O- at each occurrence,

hﬁf@é@ﬁﬁ@@ﬁ@@l@mg@&w statéen" dnedyfes g léapﬁyruteé g Node-B,
ﬂhgﬁéaﬂlNo l ﬁYJN' ]!3) aGHEle g@tgl#r’ ﬁﬁ X&Jeg?t)&?ﬁ ?ﬁl‘)ﬂm any other type

eteroaryl, heteroaryl etero

ofistterfacing Idy:Vmb kgbabléeaf «zperaﬁxhe na @Nreleﬂd@;vm@@@)lﬂﬂ
: e -SRi 4, -S(O

SBSC SRAER 4, -S(O) 2NR
[@03A, - Nﬂ‘héﬁb@dtﬁ‘@f&scus@é@é‘lﬁ% A8 B if th&e@re ZEes with
4C(=O OR 9, i ), 2NRLACLO) NR 14R14_ - C(=O0 NR, 45(O

seqyrity.inysope ather layqr fo1 exeypple inviher B E(JB) lryey performpipg RRC

ii[ﬁlerlngl F\é% ‘bne Mk&furgl@r %éé%'uﬁty faiufd 1R the
-NRi 4c§ -NR 4S(T2) R8

1\&4@ usat(kylrowcm 2grovp eh @@@agmt njay bertkepived éma WTRU

u%t pglerln%'ynla(o? 191% it ﬁxlol%gctﬁ)nQL %EQNAI’S liaeug%x vated. Such a

C )Y C terocyc
ligebﬂryoemsﬂs szaUﬂ\I{lAN m messatgee whmhaab kiyﬁfereat flom LTE NAS

whiséegis BRI Bagersvat wibant RLO/HAK phhernd bel adfinied

mcg%ﬁﬁapms'xﬁegsag@s&ﬁaﬂ% 8% réﬁlneéatl@da WU Ry sHoR@ 8iphering

al Kyl ,” cycl oal kyl “and ar R2o is_hydrogen; and [
and/og dntegrisy pmte?ﬁlqrh@ AS deing %cttlvragecb‘famwh@gehut are not
lﬂ’!&l%‘yé; haI oal kyl, cycloal kyl, halo, -CN, -C(O CH,

OCFS, -ORi 0, -O—I, -C(=O NR 9R9, -C(OR
10 and Cﬁ@@@rl&@q{x@ﬂ}sg] In an ei ghteenth enbodi nent,
conmpounds, of For nul a and Formula I A are provided

wher ei n: £HH$ C?%“bﬁ?ﬂ‘b"r? 11y substituted with one or
mre R's Nhsmcaﬁt;m&a@ @oﬁ%laind (@ﬁs&né—?‘blﬂﬂr bBlredived ifat 1€ast
s Ot vis GB. NCRG) OCRORO, S, S(=O) or
S(O zlteamsf-groéeczwnﬁz AS@s Qctl‘med)salid 2 R is a

6- menber &gﬂ_%c | merrbered nmonocycl i c

het er oar;?FIr or maﬁ%ﬁ%ge&%&cl ic heteroaryl, each

[69361hi ch hayhebé/IMfﬁ wbmafblllqwlsgmwaage%dnw b reneived without

m:]ja1 % ctedtgﬁ)lea Rn,, Ric, Rid and Ri e;
rnF%abn reeRtt AATCHE are each | ndependent | y

sel ect ed fdeaﬁtyﬁeslgm@u,p consi sting of hydrogen, alkyl,

| k | | ky | kyl I, het lyl,
nal o e Butieekicatnesinsband) . o 20y R 10, OCFS,
- ORn, CJ"I‘r icRihg AR Wpdate Redfest; P O) 3H2, -C(K))NR 9RO,

-NRi 2Ri 2, - S(O)2NROR9, -NRIS(O) 2CF3, -C(O NR 9S(0O) 2R9,
0637 2 NRghg( adgihmeit may( Iy mmgaj(ed@mmhge theg{hoy plRessages may

b_%ég?é%%&%&tﬁ&&?%% ﬁg%gd&%ﬂ%@@w agtivated, if

olpiNRIgRaAd/or SRt prote&i6d) 2as, alréﬂ@@é@){&t&aﬂéﬂj then these
- NROS( Q2) R8, wher ei n: he, al ken al kynyl ,
TRORSPEEH PPt beyipherned s épﬁﬁsmwotﬁé deach be
optionally substituted with one or nore Re's; and (D)
the al kyl nmay optionally be substituted by one or nore
of R?”s; R2 is cycloal kyl, ary., heteroaryl,

het erocyclyl, -S(O2R5, -C(ONR 3R5, -C(OR S5 or
-C(OOR 5, wherein the cycloal kyl, aryl, heteroaryl
and heterocyclyl may each be optionally substituted
with one or nore Re's; R3 is hydrogen, alkyl, alkoxy,
cycl oal kyl, aryl, arylal kyl, heteroaryl,

het eroaryl al kyl , heterocyclyl or heterocyclylal kyl; R5
is alkyl, alkenyl, aryl, cycloal kyl, heteroaryl or

het erocycl yl, each of which may be optionally
substltuted mnth one or nore Re s; R6, at each
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-P(O 3H2, -C(K))NR 9R9, -NRIOR9, - S(0O 2NRIR9,
-NROS(O) 2CF3, -C(=0)NR9S(O) 2R9, -S(0O 2NRIC(K))OR 9,
WO BOYR2RRIC(=0) NROR9, - C(K))NR 9S(0O) 2CF3, - C( GR/UR008/070115
ROC(=0)H, -NROC(=0)Rio, -OC(OR 10, -C(=NRi 4)NROR9,
-NHC(=NRi 4)NRi 4Ri 4, -S(OR 10, -S(O 2Ri 0, =0,
[008%C( =O) S S oﬁml NARR RS R WGP bB sthisif BB&MLIAS and RRC
al kenyl , al kyn ryl cl oal'kyl, cycl oal kyl
Saﬁaﬂtarétaérh?@w0§yﬂvaﬁ¢d azen%A@ remsmﬁamay bespBE 1ft1‘m§ decurity
tis bRoaifhied (HAepfHacBRGPRABGUELARGS, | S | ndependent Iy
selected fromthe group consisting of alkyl, aryl,
[@939] oal kyFiguhe$ &y obloyk dragdama000bay ehgbbdlmaﬂhﬂhﬁre\mé agent

may, be opt i qnally substituted.,w,t.h one R8a 's;
mnbe i Bkt dudpaisiicnt saufiaehsdavaon r Tr S or v sub-
ldycfoiddeptity hisdodad dthber a?édtl Ornb KNS me%lszlfg@ ¥ lreceived 305 the

cycl oal kyl_, cycloalkyl kyl,. heteroa

agenisresRnAle k3n ch e%flé‘ﬁ}éﬂziﬁé}lwy Stﬁté%sé}fg%@/@%ﬂ raegepge will check

t{S‘ %15'(9 hf th_lg'c'j%’cul:ng::para%%?lrs S‘(t% %ssa}g%g %)Q%%{roﬁx&ﬁ% %.‘?’If the

sAqirity paNRmERers, defis(ed) KR giRied, mediRigd 3(re)ip@RBect- TAFOHR s,

ni%%}?‘ a&A’c&f Kﬁlis(%fgty%é%g%@aogcwh%e l %%%%&R}depending
onke ﬂﬁ(t@delSél’lmlﬁB(OQ)iRi nﬁssa@@yﬁﬂ@ﬂNﬁiﬂBﬂ{éader) should have
NHC( =NRi NRi 4Ri 4, -SC=Q)R14, -S(O) 2Ri
bew‘zfetveji eaedamflfomte%émm:@d Waafmb &E%NAS layer, its
sﬁBQéﬁerre&Cﬁme hSeritD ﬁ%ﬁf&i&%ﬁ 0P Glle6i ﬁfé %dimwu*i@' deQ85 in any
al koxy, cycloal kyl, "aryl, arylal
Sﬁ@!@ﬁ@aﬂ‘?? actli‘@tSehalsam yagydepend h@ﬂ@?wy@f mesm whose security
I i he 1l al k
p%?%/rﬁgt%&“y ?41 fﬁdk ITFLX pﬁ \a,grﬁf)egr Thd ﬁé)t%e r“%l) glra‘}r gﬁe usé& if there are
ifsmbe mﬁysﬂcyhtyandsdmé ethee ya},iey I(agkRRCrmyuxe@cﬂaﬂb)e
optional |,y substj t ut.ed V\Athog $ f %
occurrenc ‘f‘%enitﬁ&‘éé%’é‘ﬁl?’lbs‘? defiped pg drop %‘?"éﬁ?% 20;
hal oal kyl Th@ég@nt I@é}k@l@i/égar& bk3/oY UropFite! rﬁé’é,slé?é 325;
cycl oal kyl al kyl , het eroar heteroaryl al k
het er ocycT Re agend tnéﬁf}b’E%P@M%ﬂlfﬂl}‘PTe thspee Oimrot@ﬂl layer (e.g.

- S BRCH  Ge AeRy bg. SRR b0l 1fthe agent

- S( O)IBN% 4:Re Hecurlifi Aﬁ @)ﬂ@l—'ﬁ& errGf @) MRy &Sfdor? RirOe,xample,

-S(O.2NRi 4 0 2NR14CC= NR14
S AT o DRSNS o T o

(Ii(fﬁ)aﬁ nlélude HePRddh) PREAiRL4. If soﬁi@‘@@héi’ rothbdifh ¢éd/éhtity has
_S(OR 14, -S(O 2R 4, -NR 4C(O OR 8, -NRi 4S( 2} R8, O

and By infrgmed of echia failig theimeprinse max be similar to those
i ndegene®pl hyrsel ected fromal kyl, al kenyl, al kynyl,
cycl oal kyl, aryl, aryl al kyl, heteroaryl

het er oar yIts #gent ot mﬂh@y&cﬁl ge-authentieatimowiththe akkyork 335;

wherein t ¢lio Lkyl r ete
het er oar y’hﬂ? %‘?A %a enrl%‘f:ey bvo é’ﬁ% %@Fétf g%{} %yl*%blhty
ey each Man@gﬁmmaEMMsmé)tmbdﬁoedJMM DeQegSstBreQBstate 340;

; R Ca, at__each occurrence, is i ndependent I ﬁvsel ected

from al kyl e 3gendmaykeep gcount of thepumbergf (aifyes and take some
cycl gatdng! upcﬁxyf‘ép@ﬁe@’i*aﬂu‘éél 348 EREOALbbns may be ’fhe same as
het er oaryl al heterocyclyl het erocycl yl al ky
hal othosmrﬂlgﬁne%lwre NO2, -C(=O)OH, -C(=O)OR 14, - OCF3,
-OR 14, -OH, -SRi 4, -S(O 3H, -P(O 3H2, -C(ONR
14R14, -NR I\/R| 4 -S(O) 2NRi 4R 4, -NRi 4S(0O) 2CF3,
-C(K)) NRi 4S(O)2R9 -S(O 2NRi 4C(:O)(P 9, -S(O 2NRi
4C(=ONR 4RM -C(ONR 4S(O 2CF3,-C(OR 14 , -NR
14C(OH, -NR 14C(OR 14 , -OCC(OR 14, -C(=NR 14)NR
14R14 , -NHC(=NRi 4)NRi 4R 4, -S(OR 14, -S(O 2Ri 4,
-NR 4C(=O OR 8, -NRi 4S(Q2)R8 and aryl al kyl; R11, at
each occurrence, is independently selected from al kyl,
al kenyl , al kynyl, cycloal kyl, aryl, arylal kyl,
het erocycl yl and heterocyclyl al kyl, wherein the
cycloalkyl aryl, arylalkyl heterocyclyl and
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-OH, -SH, -SR 0, -S(O3H, -P(O3H2, -C(ONR 9R9,
-NROR9, -S(0 2NR9R9, -NROS(O) 2CF3, -C(O NR 9S(0O) 2R9,
WO B0YRZRROC( O OR 9, -S(0 2NROC( O NR 9R9, - C( ORIR/US2008/070115
9S(0) 2CF3 -CC=O)R10, -NROC(OH, -NROC(O R 0, -OC(OR
0, -C(=NRi 4)NR9R9 -NHC(=NRi 4)NRi 4Ri 4, -S(OR 10,

T30 2R O 0o RGO, 8 0 MRRSLR) B8 sy o1

cycl oal kyI'ted lagént hﬁiye deletey kombBedreadasfyihl kedurlty parameters
heterocyclyl and terocyclyl al k may eac

opt i BxaP/PSAURES PREbEEYeN ek ld?nélﬁyﬂga thfmareéfor@ieﬁmay signal

OCCUFHELBRBy irP thé‘ YPPROY %mlby &%ﬁ§t&%5rmﬁ@?me&ﬁw that
consi sting of alkyl, haloalkyl, aryl, alkenyl

al kysbpres/mgnages|thy Isecm*}talpaaam?teas ktydo sh3dBr ocycl yl,

R

P62 ssed\RO Refine S EdD) @NRYeRific- MﬁﬁbD)alﬂEEﬁessaﬁé & PR360. As an

S(O) 2R9, (,O) 2N O S(O) 2N NR 9 y
Mq\ﬁ@@ gg(@b}ép}g ?%& Ma%lhtg Ma (@ & 1n0'[’4TE
NAK6£h Reds e\ éﬁlﬁ*ﬁ? som@'dgﬁeﬂ\ﬁenﬁ) NR' 4Ri 4,

S(OR 0 )2Ri 0, O, -NRIC(O OR 8 and
IOMS(OQ)MM&I' al kenyl , al kynyl, aryl,

P g AR, 9 i QBB o

mmmharr dihedheadsr oﬂ‘wl slpmddﬂhLB ynesehmiseadniposed d)fftewogrcmrp The

SI St | ,_aryl, cyeloal k het ero

HRBRE B SR yTed B el P e By PR iR gor 2 Beket), a
xﬁéﬂ@ﬁgé tytfeasttet hhd QMRlP6ctol MEhdBAlf obtet RBBseddin Ratdcases as a
occurrence, is i ndependent ly selected from al kyl ,

Thapwtwpllderafmr iy pqrangiiher sase @52, subgriptpsphdipcripipagor, and

ca%%i &:itg{" thﬁv fﬁ%@ %{@ENI% ?rotogf'lﬂscanﬂator 1s set
to KIVINSHEnIACESn be G6€) &5 4 4kip INRMCI(rOIiHhe mmaﬂ(dix)@mmator is

P SNEHeRF Bipeoed s Tt SR a b bRaL st 1t s

used aparBiyinditassiealeats tHad Hor WM gRidsagkk klé firaal4kitsyhave no
cycl oal kyl , aryl aryl al kyl, heteroaryl,

SF%F@?%%YPW“QI%?IS H’R@@er ocycl yI and heter ocycl yl al kyl ,
Bhegei n thge ab{‘dﬂ)eol Cﬂgcﬁ%ﬁﬁ)ﬁo’r Qﬁéﬁnglﬁéﬁgsam@%een Mobility

het eroaryl, heteroaryla

eteroc
Men@ema}xtl(l}’ll\é} G?Rsﬁwlbmxﬂmg@pemméww %Qﬂsm Meanagpment

Phbidpsita Fo P 108, PR ST W BRCivpt pieateg g kind of
Lﬂésksagky, ifor @aMy,lAtthR@@ieKWdr PIDlB EantextMNidRivatiGi\,the transactmn

1dent%$rﬁﬂ1&o&rc(tl?éparmﬁtleﬁ H a'xe W@lﬁ&% gxcgv?% silﬁxgulsh

u‘;NBM@(dT@ﬂént Mird@lon®) Messhges SR a%‘iven‘ profaehl dideriminator
-S(O 2R 4, -NR14C(O CR 8, NR|4S 8, =0; Rio, at

asslch GEemSeavice Adess| R@@béﬁé@ht | Jucken aBessage Howi i3 klled a

C I r . .
A5, b O HSRA N o, e o0 i
deﬁhed Othislmyéchlakidm alidves daistingimehnggoiml%ﬁ Idjiffexest hi-directional

I al et et oar et.er oar al het c

AR PR E P AR ON MG LA AP For Example
\ﬁh’é}ﬁtﬂetwllm} witbipls f IBtaR arRiPaddraks, €héde 1966 WM @ity in the
i s independently selected from al kyl, hal oal kyl, aryl,

al kenyl , al kynyl, hal o, -NH2,.8CN, C(O)(R 14, - OCF3,

- OR14, -(}L -C(O) NR 14R14, -NR 4R 4, -S(O)2NRi 4Ri 4,
-NRi 4S(O 2CF3, -C(OR 14, -NR14C(OH, -NR14C(OR 14 ,
OC(OR 14, -S(OR 14, -S(O 2R 4, -NR 4C(O OR 8,

-NRi 4S(O2) R8; R11, at each occurrence, is

i ndependent|y selected from al kyl, al kenyl, al kynyl,

cycl oal kyl, aryl, arylalkyl, heterocyclyl and

het er ocycl yl al kyl , wherein the cycloal kyl, aryl,

aryl al kyl, heterocyclyl and heterocyclyl al kyl may each
be optlonally substltuted W|th O 3 Rll a; R|| a, at
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cycl oal kyl, aryl, arylal kyl, heteroaryl,

het eroaryl al kyl , heterocyclyl and heterocyclyl al kyl,
wonnep/ei2est he cycl oal kyl, aryl, arylal kyl, het er@EY§4008/070115

het eroaryl al kyl , heterocyclyl and heterocyclyl al kyl

may each be optionally substituted wwth 0-3 Rioa;

W af it B mftar, e kU PREREHESRs fr Giaty R gher 1P

adBH%s, afdther Gal) GIRSM! enti€ieh Jare - c@ét@d 1nCﬁ|1e WARWN in the
NRI 4RI 4, -S(OQ. 2NR 4R 4, -NR 4S(0Q) 2CF3

n@b(@)kRTb& ifpatifigsoyich bramsaction) ke peir, ap@@(l@}lmr §M message
is StQRMr. -S(O2R 4, -NR 4C(=O) OR 8 and

-NR4S(Q2)R8; R11, at each occurrence, is
[0eképend efhgu;)e 4 i) @blockl diagnamalf Rulimpadvedryd proacbdoyhe;dder 400

| k | k
AR s Telen gV, JSAETREKiathe B pprocol header,
thé yplrdael, hehﬂéleisoéby:@ﬂ@ébd antwh ottty andl s}thait{ﬁ;dd maghre@@ihm

b al | b
Pégfég pﬁ%ﬁ?&f@éﬁe%% Ii?atg*'tﬁf E%e:gfeena@ﬁ?qoy E%P%P@@rf%rﬁléa Rtet), a
n!i@lsé’éé Iﬁ)éﬂ\(la ISA z)mdil aKRAY Ioct&I ﬁéé@y 1n s&iﬁ@lﬁé‘&kﬁg lf[%n‘?sactlon

Id@(t@qng&ﬂa, mgome nﬂmmq%(sqs) as g s@)) muﬂcowhsmmumr, and called

A PG o P oy SRSk e PR g i st o

GMM #hshGR }czRBbe Rse?l asat sldpdtdicatorir fehe proto®l discriminator is set

SIS B Bt
alel ﬁh?%ﬁ&icﬂcﬂ' i@yﬁleaﬂwﬁ{a@mr thevovedsagbkitle fidftV bits have no

aryl a het er ocycl ﬁ‘ and het erocycl yl al kyl may each
szﬁnﬁwce aad pye §]é|1lP§P41t he aquvnd beaddriineludey ajsequencegamber

R skt O e e e e S EF Tl ShOTMSEN P ey be
mc:lhéed mcthie rpwqhotddélegdempf acNASins¢ssage mfadmﬂhﬁqyematuai Eldment

IRt Yostp B! Trdrtsaptity igentiiet reieplo Thhefien hiegvence

nl@nbe[roﬁﬁé‘-NASl’SN nid'yl Helvie@ltpre etined motlﬁﬁéﬁﬁﬁéi@ﬂﬁnﬁﬁ% period.
Forrmula I, are row ded wherein: ring Ais optiognal

As psexampledt coulthbe aa per Ndst BDR @ eswgtineglbans e N §iayer
11(433;\}L ?% Q?_'leofo Zl%rfc%ﬂ ﬁuﬁhce%e 'd%?eggioni%ab enyﬁp&%@encg huhber or
u@m@ pbErddenomodher| whmhemeremeryus using thef N\ BN, neherbethe

Stitut or nore nenbers
ERRLRRRAY PO RN At el O PR e Rra R b,
[BD45]and Rl‘heeNisSNaﬁby béldﬁﬁﬁrad@é& pot A kizphtiflg radinbeher or
@y%a&ggﬁ I§|n p%fé)@yldc{lmlogen na%l@l%/{l me%larlégn& é? lwmlkynylso be
mﬁ&gﬁb@ or Bf. O)2NR9R9 -NR9S(0) 2CF3, -C(OR 11,
ROC(=O H, -NRIC(=0)Ri 0, -OC(QR 10, -OC(K))NR 9RO,
[0@(&1)) R 114 C@(JN)’Iémue TRobe 1epORe the ANANRDSE CpR@asing the
a)_t d

G S T R bR SR by By

rﬂesuﬁagé;)cahlmoabkygamayremw maiﬂeysdamtmnb&tackslt &thidig feadble

) glr&sae%%l CR?II%?E’ gég%ﬁglsé i@&%dvgqﬁe@g%%%g Qg{ig%gfor all SAPs. A
s‘}ﬂ(én @K'_)KYNT Cafdély bd) leBHOE Yok Y:ipheﬁ%?oand QNsmgm)UNT -1 for
- C(=O) NROR9 (O 2NRIR9,
NR98(O)2CF3 C(O)R 11, -NROG(=0)H, -NROC(=O) Ri O,
-OC(O R 10, -OC(:O)NR9R9, -S(OR 11, -S(O 2Rn,
-NROC(=0O) OR8 and -NROS(2)Rs, wherein: (a) the
al kenyl , al kynyl, cycloal kyl, aryl and heterocyclyl
may each be optionally substituted with one or nore
Re's; and (b) the alkyl may optionally be substituted
by one or nore of R?”s; R2 is heteroaryl or -C(O ORs,
wherein the heteroaryl may be optionally substituted
with one or nore Re's; R 5 is alkyl, alkenyl, aryl,
cycloalkyl heteroaryl or heterocyclyl each of mhlch
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may be optionally substituted with one or nore Re's;

Rb, at each occurrence, is independently selected from
waardeyhi228ial oal kyl , aryl, al kenyl, al kynyl, cydt@EU$pH8/070115

cycl oal kyl al kyl, heteroaryl, heteroarylal kyl,

het erocycl yl, heterocyclylal kyl, halo, -CN, -C(O ORi

ig%@%gﬁdtg%@é%@g% ' %‘Q@%@gh of &)@Igﬁfgzﬁ?d/or COUNT-I

antif3? G 1l com@h& nfy beCldfiAei fo the S(A@)s RTh&® COUNT may
S(O 2R 0, O, CIZ\&P%(P 8 and. - NR9 é wherein

cplpﬁ;sfaqf kyp pag@}mgﬁgg a §ﬁ%enca}\1))qmbq;‘>9 NQ)M increments on a

Eé( abﬁﬁéd?ﬂ{eg%ltﬁ%d r 'izﬁr %@/ &!{j{l@ ¥ oA K %"r%tocol Data Unit
eterocyclyl and terocyc y eac e

(BEU) onpét NASUHIUionatgivenwb AR, emdsa Rag HRYer-tanessly imber (NAS

e | nd endent I I ect ed om t he ro
L TR ES H R D R e bR en e e Ver Y tBer of

N%SKySNl incfstedmal Kk, COYN’indfyinatéfylm danbler@clbai«txsj may be

| 0,
1m@(a%za th%lq;ggd ONR9R§T9‘R§( (I;;qulg leacgﬁsékey- erivation
/akthEhiRatbn ﬁd}m%@r% traﬁﬁa%@‘lﬁ c@ t&%ayl%@e@ as

10, -S(O 2R 0, =0, O?Sand S(O2

inpretr & rtheh elphpmyg/dea:m&myig mﬂeggnmylpromcypn/msﬁgn@al dherking
| al eterocyclyl may each be

a‘cf)%ot%tgﬁlaslkﬁ% e% ie%{th ed with 0-5 R9a; R8, at each

[O@LAr r endH;e C@UN?ﬂe;rahmdmaWIr;eedetb éxetsemlf befiord thee getdugpion of

SIStJn of, al kyl. and c oal k whi ch, ma

s T e B R fowiil Datetrbers Pl p bt Grit G be
réduRacid HEEIANERGRe biticd RAGREN SNnhdlgmss&tesé eedifedTor NAS
al kyl , hal oal kyl, aryl, alkenyl oal ky

n%/I I
qa\%sgges NAgzo, t}(g\ieng@( of @4 SNdieh @:qd the w:fjeldgl@elﬂcould be

5850 536 RO o Bt oo Ot PR e

Prigg(arO)ighéving S4gifRmbs be-uStDfor NRA R, Ar-8pprobitate change should
14CC= 4.and.- NRi .4S t each
bs Bads %Iﬁ@% CII?% rf%%ﬂ%l %?%cymg%ngé? a§ %ﬁ%ﬁ%ﬁ%qu 8“1,1'&0 or

cihkyd in €alGé @ﬂtﬁ@yﬂ;N&&ld HFNlfieldherei n the al kyl,
each _be optionally subst i tuted

C oal kyl . and arY

09481 0. 5 Aternagsvaly, the NASCOLINT valusccanihe the NAS SN - given
i r | | |
thRPERENASTEN Yas Bb HE8ECAGTEIHAG enbiFpigh o6 if ididtlopen and
thexef@pOH, hxddend;lm is Absol@BHy RecesfRrV] ThONAS Gear@jtRnay be

&r’\%eﬁNRl egrﬁlﬁﬁ t S@% % 4B 43.6_1 %E\;i %ﬂ%{ %(%%E%efﬁset upon
N6 G}, actsabn Anadditi, cﬂ@(he@eaﬁ_et&étioﬂ\lﬂ;jt}(bﬂﬁ@gj B8y be
an 0, ence i s i ndependent
13 0&‘}?@&‘5*%;?&3%@&% %yl , and ar yIp whi chymay
[664d) be oRJAeRAL] YardHietdrs itiplack (W'lértgtﬂ oPthEn&sadd c%eal%tr ID

each occurrence, 'is independently selected froma

wkich ar«ylputatwﬂhe cipherng engindgyayld needite be dpfiped ox@dtf{tlonal

AR e ot 135D B s

thd (AP Hyer bRcriA( tBeRndskage.- OC(O R 14, -S(OR 14, -S(O
2Ri 4, -NRi 4C(=O OR 8 and -NRi 4S(2)R8; Rl1l1l, at each
occurrence, is independently selected from al kyl,

cycl oal kyl and aryl, which may each be optionally
substituted with 0-3 Rla ; Ri a, at each occurrence,
is independently selected framal kyl, hal oal kyl, aryl,
al kenyl , al kynyl, cycloal kyl, halo, -NH2, -CN,
-C(O™H, -C(OOR 14, -OCF 3, -OR 4, -OH, -C(ONR
14R14 , -NR 4R 4, -S(O 2NR 4Ri 4, -NR 4S(0) 2CF3,
-C(OR 14, -NR 14C(OH, -NR 14C(OR 14, -OC(OR 14,
-S(OR 14, -S(O 2R 4, -NR 4C(=O OR 8 and - NRi
4S(2)R8; R 2, at each occurrence, is independently
sel ected from hydrogen, al kyl, cycl oal kyl and aryl,
wherein the al kyl, cycloal kyl and aryl nay each be
optlonally substltuted vvlth O 3 Rloa Ri4, at each

o o



-NROC(=0)H, -NROC(=0)Rio, -OC(OR 10, -0OC(=0O NR 9R9,

-S(OR 11, -S(O 2Rn, -NROC(=O OR 8 and - NROS( 2) RS,
wonerep/ei2nsl (a) the al kenyl, al kynyl and cycl oal rGa/U$R@¢8/070115

each be optionally substituted with one or nore Re's;

and (b) the al kyl may optionally be substituted by one

o st i orf‘g“%”r“aﬁ%&o&% ﬁﬁew %gqelf(%?f;'}n?t 2 %9}194% 2 separate

ci.phékm@ehgines FoRRC hal dTAR; WGiindle ciphbfing eﬁ‘@i.ne chibe 8sed which
NR 9R9, -NRi 2R 2. -S(O)

O

CQNP@FQQ Wlt*hh@ﬁg(@%mﬂ NAgpeyamaters.. \RoC( =0) H

Oﬁic( K)) v

[0 J ﬂrtﬁer c&%ﬂr@éﬁ%@?ﬁa ‘Igggﬂsé\!(% Ly el r e| c]-rzal and
WH a}amelngﬂcatealnmymgqpabdsty|1mﬁrm§1tlon mthe;'nd supports NAS level
g’% c(%ch(%l may each be optionally substituted with

ne nore Re's; and (b) the al kyl may optionally be
[@(Mj'ﬁt [ t utlé ndhiegdh WIRD afpoRAransifign iffori MM @oninected
or. -C( wherein the heteroaryl may be optionally

i d ne or nore Re's; R5 is alkyl,

[@d3ggny! , w&anycwals@awm; (RE1BE AR EMme@&ﬁféevealxM$de to
each of which Ry be optionally substituted wth one

Eg¥iMyiile nmsteghe RRC eonneetion ig eelgnsedn O, active toidlgioanritions an

ﬁﬁ(@ﬁﬁﬁ%‘ﬁ cfo%F]n@Jf %E%Jre stla‘l?é 191%1% ti onla:{(l}/qlut tﬁc—l: {:(g'?%é bn?hng WTRU.

’J]imteéfb&ymbailj@éleﬁaselthe auyemteystfmm ntso;te:hyiyal kyI hal o,

(D5 Nwl%%lm*ﬁ%egt a%ﬁg@ﬁ@n ngedeey Qf%ans@@emhe

eNB carNRI&H 20 ) ddst oNRTE TP) RiiQyen. 2 DEEKER R HAd Ki2lD) I%vl@ver, the
S(O2Ri 0, =0, -NRIC(=0) OR8 and -NROS(2)Rs, wherein

1\{1 @Pxﬂoreéids@ﬁyl al kynyl, aryl, cycl oal kyl ,

UF122 oA B RSP S

inpt WA lupos tbansition dcbnwEIMMOConivgded Rivdedd EMBA Idle mode.

Tglélﬁszl W%U&rg(éaid%g? eq,]n g%ﬁ#{%sfé@%é &rclj r%&)glrénﬁlg%h% 't Patisition.
@hk yossible cp)‘Gdedakd(wbuldCb&ﬂlﬁa Iubuﬂl @idﬁ)éitmrhtfthMM _)Iﬂleyﬂ:lode 510,

- Ri O,
ancevé}samngﬁ@%g On cg(ﬂé) %\m@ed INR#S‘( ﬁj"élﬁisto the entity
w}ﬁé}@k%résothe éﬂ%&ﬁ%&@kb&s 526%%9@&7@1&@1 su%%ﬁ% Heo, ¥R or

OR 8 and - NROS((2) RS,
Mﬁeltaeﬁlqmpm@nal Mrbtheameerw«t prmedoynwoulébythat@}nahmmw may

HE G AL Ko ROERG (B B Golest Bt 0 gy g gprving o

changes' ehdle, in EMMché ﬁﬂ@dﬁ 580 S ghedC b ddrirggneélh @egeledtion to

diferspt oVl Foe Saisbtiof Bt O T ts f Sfispe e amospasglude

tBé i@aaky acwer@mso 'tﬁat ml%p@m RRY a%ﬁi epf)ﬁﬁef e?fﬁnmay be
al kyI al oal k é,) al kenyl ,” al kynyl cl oa

dezived. Bxmzy of @I‘\ﬂﬁlpk@( e(yqdlcat;g@ mayjb@ ,proxmg tl"@:ZﬂAg and/or

ST AT TR —
intfacy Radd SABs Oefvdeh, profica) iRerk, of: iﬁe indNRRitAE ﬂ))e@i&til:# and/or

ST Rt A L SRtDA PR GhE R8s AT ACK RG] be defined. Tt is

&M@i@@d&)ﬁhaiﬁ%@ec&%’x&nm\éﬂ @hitidddeindlddel , bdtHCh&R! dind ei‘i%ﬁing
aryl may each be optionally substituted with 0-5

R9a, at each occurrence, is i.pdependently sel ect ed
from al kyl, hal oal kyl, aryl, al kenyl, alkynyl,

cycloal kyl, halo, -NH2, -CN, -C(OOH, -C(OOR 14,
-OCF3, -ORM -OH -C(ONR 14R14 , -NRi 4R 4,

-S(O2NRi 4Ri 4, -NRi 4S(0O) 2CF3, -C(OR 14,

-NRMC(=O H,-NRi 4C(=O R 4, -OC(OR 14, -S(OR 14,
-S(O2Ri 4, -NR14C(OOR 8, -NRi 4S(®2)R8 and =0; R 0, at
each occurrence, is independently selected from al kyl,
cycl oal kyl and aryl, which may each be optionally
substltuted W|th 0- 3 RlOa RlOa at each occurrence,

o o o o




cycloal kyl. [0078] R oa is selected fromhalo, Ci1-3
hal oal kyl, C3-6 cycl oal kyl, OH, Cl1-3 al koxy, CN and
wOoop/00Z# Rn is selected from Cl-3 strai ght anr/us2008/070115
branched chain al kyl and C3-6 cycloal kyl. [0080] Riia
is selected from hal o, Cl-3 hal oal kyl, C3-6
cycloal kyl. . OH ,Cl-3 kox CN and.=0 0081]. 2,.1s
BB A POREY S T, OB e o i g b idpinfigfos the
stordgbsmtigheithiathe WERK\prefeighld/il detd thel dpplropridte &dys 540,
R14 is H [0083] R20 is H [0084] R2l is selected from
for exgmpleqatilepst ene of Kowi Kardeyirrp at 3nd Kgran, Iyymagshogsg to
r8tafi® bf Yeletd HHeN KT REAIE Keys GATRRYREMID ke 1S5 ESENT

i nvention are selected fromthe group of” conpounds

[@O&8Ip! i f i Bee storageentitnmey deletq thedGikcdn the Kerdiy andthe Kupenc
' 1 cesent .dn ' t

SFRPSTERE o RSN BT BARERL R it o o e

anhiedqaeiohi ofal thyangkfiacthe \serdngwANBak racaiosd)Guokl asfdurhigs re-

esent 1 nvention Lone or, optionall i .
Sg%ﬁ%?rhéﬁ 2 B}f?w%e-la“ﬁ 163y chieserta |r?g¢uae¥@$}s§oqhs NAS pecurity
k3964604 tRORSME KBYE 1 gsohexre-s@%ﬁb{u $0 a cbkRbeRN2HY ® a different e-

ucagon- tide- 1 receptor agonist or fragnent

ik
inpbpreading thereoNB,denifigationipdhabradcasighannel, the

i ' es.: « | atk Ng.4 he
WERECREy EONAR. SRR Siaibp HERIBDA] SR Ho e
[@Q5Wr i si Nbheastoragesdrgityngay notdeletmay keyspapdretrapsition from

exanmpl a _human patient, in n .thereof, a.. .
AR K D 4075 CBRieR e neto R i 10 BHp Sl igmavigstete
KRS HPO trian¥RYnl f6im TaleqdActie. Optional Iy, in
conbinati on with anot her conpound of the present
[PORRINt i onThmetosRgeatntityamey BRbdgieioRnY {ipes wpon transition from
AdReapelle & G randibiofR ﬂ) al dbvie 008 6 18 'exrg&%ee. MRELAE N may
the present invention relates to a method for
detete dhethrghempeawl keyks rage tohbetgenatdtad, fohexamply, edwinoan erNB
onset of ,disgases or i sorders _as \Ated with the
-8y RAP" BRR R KGR TR BN e heeled o,
[co5Er : si ng chaligeihshesdrithg qell&DV@gtwy 128y paiidiedted 560 to the
exanpl e, .a human patient, in need, reventiop,
Shyaar fTtH; e ipBRetign nay rpaﬁ@aﬁf} ih e RBceder AS.
ARHRival, thelRIPRIANDeREorbd it £5 80 bcihiBIBhEPPa1u8 590 EWhen

or, o tlonall¥, i n"conbination w th another conpound
%W'IME geasdramidlete Aativeoer antiyede idle, the sime waz contrelhow long

tyne ' n | es of di seases
AREGEL AR ORI boRORE v ol B 1 LS e
(08605 pr ot bapadtotipPBOPrlagendwy totgraposed rigieringesrehitedure.

| at e ar treated acc i,n he present X
RGN e T ontyertliyEmbetps raRb AR rplab thRifiE Hay be done in the
EhEPesRE, MIREIAposes Mahy driRidbdterh] ¢hhegsanitat PDOEE,
insulin resistance, hyperinsulinema, retinopathy

[AeéRlopat hin this.g; prbog .em)t% thedtRGBdayesias the abiliy to receive the
I?ﬁ@ géc‘?ﬁﬁ!y &EPSArvd g;lgaifhta §ecﬁ1§ﬁ# g%?ﬁroﬁb@%g{%brgﬂsg ?fx’%mitives may

uncti1 on, ocar | SChe st rok ,
8ydefinedres nheded: Sperificily thh&RG or, theiNAS pi therSIM may provide

[l demi a, hyper]i.pi dem h trigl.yceti 1 a
Y Sl e o B e B B R gh rrEHOn AR af GOUNT
i schem a, infection, cancer, vascul ar restenosis,
pancreatitis, neurodegenerative disease, lipid
di sorders, cognitive inpairnen and denentia, bone
di sease, HV protease associated |ipodystrophy and
gl aucoma. [0090] In a forty-seventh enbodi nent, the
present invention relates to a nethod for preventing,
nodul ating, or treating the progression or onset of
di abet es, hyperglycem a, obesity, dyslipidem a,
hypertensi on and cognitive inpairnent conprising
adm nistering to a mamal i an patient, for exanple, a
human patient, in need of prevention, nodul ation, or
treatnment a therapeutically effective anount of a

Y " oy




many net hods well known to one skilled in the art

(typi cal exanples nmay be found in Sandler, S. et al.,
wazogni2esiFunct i onal Group Preparations , Vol . RCT/US2008/070115

(Academ c Press, Inc., 1983)). Renoval of the

protecting group of internmediate 5 can be carried out

Wi rjate wel | kn to those.skilled

of HENARRIF VG “ThE AT, Toplf apad ABE P b aR S e cofibute
tiRssetvalidsitth ﬁ &Uﬁfbabéd 6 g RRCHuadBERIfornfatidi) Wley &
Sons I nc 1991)1 The deprot ected product can then be

[9063%t ed VRaferrresctq Rigeire 1R G-plagertraffiq does met papsifiqugh the

PP | Sind0 differbit Padi6 PDehRGs hAH Be SEG e s Hﬁ?erent COUNT
nmesylate, triflate, etc.), which are commercially

pavathbtabs, ét isrpreferahle tlpatéba PRCHeyenhy ahlsithdistinguisinbatween
0
et hinaBlr et B o cEOPR RS RURRE B Rk Bkl Byrvine
thé BDUL maybhase dsplidit frfortion r@raddﬂng théldestimal tadid Bearers.
he_j erredlateGCan al e re | socyat es
Tye Pb Ia5iey ARAY deteriping dhaf 35 oalt g Spheiniaet Bugrotect
aBéotirg®y. provi de the _corrpounds of Formula I and _
I A Scheme 2 Internediate 3 Internediate 7 Internediate
(@064t er mdBigurect & dklogh diagrammi anrasegessstratom| rrotegol stack for
|
I_g%]‘g&?‘ gsife‘%fm ? gﬂ;@ %ﬂg d Pg‘%ga{rfﬁg %gé(se's%hijﬁfg’h:‘@g BiSCP
layitrl610e hiePIRCR éagmr B10 Idhécﬂ:g ethasecmmty of 1mbmmmBDﬁlPePBUs. If

ener d a eScCr.i in can be .ach
offf PRI o S it pdly R e S Bl AR RNy (at
i B BOmaplobd bRHer b 4 Dat@Rhdio Barbabiog S@ﬁﬁdgmdhaaéh&er) are
can then be reacted with internedi ate 8 can be

ingosTet Scb- Al fos canmple herintegsity cherk ddhg é’RfFF @éHJ fails) itgmay

p{:?foﬁﬂtatli@ast gnﬁé@bh%%l@zm%?éﬁ@ns 113 rgvt heﬂceI AR @ﬂﬁﬁé &%en
y reference herein as t6 these pr atlons

mayrdeperel oh thebiype of unessage Netdse @ewmtydparmtamdfaahd The

f . intermedi i,t h an oxi dant.,.such as .
Rpesir e degtibg elds? o B Secit Y ther e Rhish Hadufty in
sbitle@t HBOliagte:g f&cb@mble i ﬂ[e’TNASEHeeurlﬂy fallgt er medi ate 9,
i nternedi ate or .inter |ate1H) can_be carried
forward tide B@ﬁagn%mapf fsfiges by ARPISNeALON ng t he
procedur e&e%@?'n@%ddép&‘é?d hﬁd/é? B%}?th’le A0S ét uting
internediate 9, 10 for internedi ate Schene 3
| nt er medi J&tneay7re|mﬂetheefdﬂaretommmoféxﬁnpmta@@ laser[ 9ohsg)the
Conp F | A
s, SRS Endly hIREN Rl ARG brolET B dhab Be S0 bAEH ofuch
Schegdaidure, nt er medi ate 7 prepared as described in
Schene ||, can be reacted th inte diate 12, whic

are comettdiay F8PPALPRteitae grmbshotfailpres akwnf%ctmns
et hagen képpwhed ilARG (81 K ntehlieh of fAfludéd in Y Mebdd@es or units of
presence of acatalyst such as Pd (P(tBu)3)2 and a base
such tiame) guck Ba thioresgigfiingd |here:,@n spanR otHE ACEANSt ol uene

to yield N

further e g%%’? g@gﬁoeﬁ%%n%%gﬁ g Hﬁ?ﬁ &%gn eft&% a CI% as keys
usi ngntl keqperme adunles s ddsat rarb fsdora&i)@wenam s@nhbthe dntity in the
subst,j i ng internediat 3 r jnternediate

00 MTHE r8rsellot BRSOt BResEaF P esathp Facurity
V\here;hf-hﬁ{eﬂessaeddgeqnas N R3, may al so be prepared by
the procedures sinilar to those provided in Scheme 3.
Those invention conpounds cani®e alternatively

obtai ned by treatnent of the conmpounds of Fornula I

and I A, wherein R3 = H wth a suitable electrophile

R3X (where X is a halide, nesylate, triflate, etc.) in
the presence of a base such as K2CO3, CsC(O3, NaQ Bu,

etc. Schenme 4 Internediate 14 Internedi ate 15
Internmediate 16 Internediate 17 Internedi ate 18

[00142] Alternatively, conpounds of Formula I and I A
can be synthesi zed by procedures outlined in Schene 4.
Inter medi ate 14 obt a| ned from commer CI aI sources, can

ey o - A -



in Step A and 4-chl orophenyl chloroformate for

[,1,l-trifluoropropan-2-yl chloroformate in Step C. 1H
WONMBY/0BR8 MHz, CDCl 3) d 8.07 (d, J=8.25 Hz, 2 RQT/US2068/070115

(d, J=8.25 Hz, 2 H), 7.32 (d, J=8.80 Hz, 2 H), 7.25

(dd, J=7.70, 3.30 Hz, 1 H, 7.09 (d, J=8.80 Hz, 2 H,

6. 06- 6. 12 (fMlurk réhort 2o Sther g@otggbl ﬁ@eré—rﬁ%dn&uggthe eal6h for

(m ZI?L 3.49 - 3.92 (m H, 334 - 3.48 (m 1 H),

3. 0othestailgrey) 2. 73 - 2.89 (m 1 H, 2.12 - 2.29 (m 1

[%65&}-42%& BEP( H‘S‘}\%ﬁi%'rbggﬁgﬁgz?l&ngaﬁté MedonTEE Frnis

ati on

COUNIT-vdug ceat Mﬁedhlﬁ thediphdripydn)d/dd-inbegrity Rrotection algorithms

oL e Y LR P SbiTae; SR8 be
f‘ﬁg‘g’ﬁ?%ﬁtﬁg{eﬁ ki’éideaiclfi rEdR Bl ferdhaSHRPPB PN a plp8itelt. The

RRQ 620 and & B%}@gﬁs p %y}%vd}%awg je gxchzpge information related to

tRe WT%Y&(% s okt Qgéﬁtge‘t hyl ) pyr rolidine-|
-carboxylate for tert tyl 4-

(@0l hy | SLITHlQ) [i§50):¢ laaleyIG)lozn@)( oheck for the integrity protection of a

1, 2-di 0 rLd I N di 1-car boxyl at e.
ofosSiage, P ST e RESURP B Wi iondind Brolorlsm the
HDCP 610 s Hdww&g muﬁmnly?chy IMeshgs AtitHaBicatibn CSH@ PME&C) Wdrd

NVMR (500 MHz, CDClI3) d 8.08 (d, J=8.80 Hz, 2 7.61
apgendgec togorqqgsagg 1p|)orde)r togreridy 1t§48tegyt)qzls cgmp}ltedﬁnz@e RRC
620 %g@ﬂ&ed?’td'ghe ﬁRé‘inessé&é— and ?Shssjed"aown(sto]&e REe :%]3(2)ﬁ gisgdi?um
A(cnqzss]_an)trolz(l\%C) 640. 32‘h@mntr_re @essag@ 3nclu’§1r@t}(en€M.A1? Wpord, is

et bplatee e by S B Ry St SRS AiBh whether aRRC

ndedsagbm%mimreeﬁexyl oXy) met hyI )azetl di ne-| - car boxyl at e

A i 38 B Gl 94 BRE BT daerifiiury indlsne to the PDCP

liﬁfrt(}'ﬂ@%ﬂéthgr ﬁ@%ﬂRGﬁh&ésﬁ@ seflibdi Retobs RBE %ﬂeﬁ%@emty

for tert-butyl Ahydr:\)ﬁlé eri di necar boxyl a
popteption andfoKviphesng @9%? yed 6d00mnay gise 3his, igdicagion to

&y 3y oy g gl et o

R-}&leeskagesctobé sentaslBDCIPIAUE) , 3.79 (dd, J=8.80, 4.95

{5 1) RSl prnpomisaftes ShodridbapiiieRre o

thé PE(IPWI ePRN&RYY RRC message sent by the RRC to the PDCP using new
nethylsulfonyl)ﬁhen /1) -2-0x0-

bél‘ishy%#‘%}"ﬁﬂ(flr’ﬁb’rﬂr4nﬁdé%%% QY ﬁ&t&fi @F‘ﬁé’ﬂllmp&lﬁktofm%ﬂmple,
TR IO SRS IO g s
indibstedtartwitljalweyys beidffiinless 1ndlcated otherw1se by the RRC As an

Satipls, & S ldientef REYD REGHY SRR Sewer 520,10 indisptapny

c&mﬂoﬂ{ati(ﬁf bf Righdring and 1ntegr1ty protectlon being active. Such an

A- (- ( hyl sul Lonyl% enyl)

in e Gon T SpTLT T 8551 BRO i pass prsied e R praespely

tb rhlﬁkm thedBsbed-Ald  BRIIEMAYIe Qg'lsgﬁa% RRCBeEsal § may ngt be
trlfluoropropan 2-yl chloroformate iIn 1H

cmrecs@md/mte@mwt@t .09 (d, J=8.25 Hz, 2 H) 7 62

(d, J=8.80 Hz, 2 H), 7.29 - 7.36 (m 3H), 7.05 - 7.12

(m 2 H), 6.16 - 6.25 (m 2 H4- 4.38 (app br. s, 1 H),

4.28 (app br. s, 1 H, 4.21 (d, J=6.05 Hz, 2 H), 4.09

(app br. s, 1 H) 4.00 (app br. s, 1 H, 3.14 - 3.23

(m 1 H, 3.11(s, 3 H. M5 (ESI) 489 (M+H). EXAWPLE

22 Preparation of 2-chlorophenyl

3-((lI-(4-(nmet hyl sul fonyl ) phenyl) -2-oxo-1, 2-

di hydropyri di n-4-yl oxy) net hyl ) azeti di ne-| - carboxyl ate

[00176] Exanple 22 was prepared according to

procedures described in Exanple 2, Step A and Step C,

substituting tert-butyl

1\ ~ o



EXAMPLE 49 Preparation of ()-4-chlorophenyl
3-(I-(4- (et hyl sul fonyl) phenyl) -2-oxo-1, 2-
walzdegarzestyr i di n- 4-yl oxy) pyrrolidi ne-| -car boxyl| RGUEUS2008/070115
[00207] Exanple 49 was prepared according to
procedures described in Exanples 1 and 2 substituting

[é(fé’@i‘r Bg;%&%@gﬁgélr}]ry(lgflﬁl a{slaﬁ% %(ﬁ/e Rﬁb ayeir%i26%_1ay indicate to the

Pbccmmybybwtﬁa@ amlm&i@s@@res Begifning-veieki H@xeh RRC indssage will
anple 1 at Step C, and 4-chl orophenyl chloro formate
bPéF“¥W¢YP“$?@@¢uoropropan 2-yl chloro formate in

@w]rpl € %&l@érﬁ?ﬁ%@ly%r 1£'dd%ré ﬁ%may&%@b%a}dm%m%%e to the

P(DQP 1}ayer @1Gthat allzR mMeBsIHRs b&mmng W/ltlga gwen _‘R messa@a w111

% 575 H, 2H, 6.00-6.05(m 1H, 5.95 (s,
GPIETh (app brs, 1 H), 3.70 - 3.89 (m 2 H), 3.53 -

(@A ( m Mté'l)lat13e@401(1& additifn, tie RRCAa 3 620/may iddicalifto the

P%E((SEII’ laygr 8#&%| ?;}/%Ié%ﬁsgg h%;gg{gwat | og glg/fenglié) I%régglalge will
bg| ngﬁdghg Q%Miayrrolldlne | - carboxylate
00208] Exanp was prepared accordin

@dedur e&lt@@@éwebe@lr inpdgitiompthe RRC dayes 63@ way pgovee2 list of

g%ﬁ%%é s e A e

paramBteBs.HFhe dist)may .iRelude /maages thatHmay7bd efelyed without

cfptgring anggr iR piotcsitp, spch sy gt e, AR RS Coghgdbion Re-

edtabishfentt The 1%t O0Ral Sincihide) medsa@bs 2hdb nhdf bé Fceivh® with
(ESI) 469 (M+H). EXAMPLE 51 Preparation of

cipheringrad/aTiateskity rotecyen pi per i di n- 4-yl oxy) - | - (4-
@?ng?/ Ies %M@v@i}i BY iIQ ditifh,k aéilﬁ)iné‘) Bfa/bP g&g%lslty checking

was p pare accordihg to proce
fiegsoay be Gﬂeﬁneﬁ)«qmn)lnellﬁ bthlbe tRR@iayey 620, which, if set, the PDCP

2- | -t 7 2-

L7 G e e i Py oAt} BEKGRBRAGRE g PGP Jgver
61[0%!1 thas cll&ll_il)l’th{s ﬂé@'ﬂ)eﬁz@ cgrﬁ%n%ds ﬁf@ﬂrﬁz H%’ CH%&:I%I%@ (’lgﬁre\zj thay
b& sppgraﬁﬁ ﬂags Fﬁt foymgbexvgg, 5n{1 1ntygnt38p13)tgﬁ10n’2 H, 7.14
[()674]‘] = 8F('5_l‘ &'ﬁ thé- di'ﬁereﬂt ﬁflfhéattloanl_JDecl'ﬁarésrﬁg ab&ve"Qhe ﬁd%tlon

app
b9y bpEFAdedObpe Hichaks RadiBears (SR et L) thedtbg layer

b b T R S i B T P

iAtdgirity protedtion dyspiliee f[dlRRCaredsagesythippaddryitile FDOB/lagay§10ito a
§§4- ég&%hylsulfonyl)phenyl)pyridin-2(|Fb-one [ 00210]
Qﬁﬁ 2 was prepared according to procedures

[desnr i bedréng m%eet@bé tSdHasditted! tHOPDCP layer 610 may first
2-chl oro-5-nmeth enzoxazol e for 2-chl orobenzoxazol e.

lmmgmmate@ amdzt excpiphsy oniit guayfirgticipher-and thepgntegrity) protect.

g g i Bt ki fpliniB

foricipHering afd/bzintdgrity prée&ibn| Briot t)the dedRity aperativs the PDCP

. 391 - 3.98 3.68 -3 2 3.
tefer 603pay os%iign s S5 i 33 iy Bera BRCP NG nfayTepsdy Rigsm
drERly udBthot Mirtdeqierddhidmibe?, RicRRal ﬁirlesammgfe, 8 Y:6mainaReyhience
4-(1-(4- (nethylsulfonyl)phenyl) 2- oxo- |,
di hydr opyri di n- 4-yl oxy) pi peri-gne-| - carboxylate
[00211] Exanple 53 was prepared according to
procedures described in Exanple 2 substituting
cycl opropyl chloro formate for
[,I,I-trifluoropropan-2-yl chloro fornate at Step C
1H NVR (400 MHz, CDC 3) d 8.05 (d, J 8.5 Hz, 2 H

7.60 (d, J = 8.5 H, 2 H, 7.23(d, J = 7.5 Hz, 1 H),
6.04 (d, J:7.5Hz 1 H), 5.98 (s, 1 H, 5.09 - 5.13
(m 1 H), 447 - 450 (m 1 H, 3.69 - 3.76 (m 2 H),
3.34 - 3.40 (m 2H) 3.08 (s, 3H), 1.55 - 2.06 (m



2 substituting 4-isopropyl phenol for

[,1,1-trifluoro-2-propanol at step B. 1H NVR (500 MHz,
woCDoy/gi2gh 8. 09 (d, J=8.25 Hz, 2 H), 7.62 (d, Jr3/BLR0b#/(70115

2 H, 7.29 (d, J=7.70 Hz, 1 H, 7.22 (d, J=8.80 Hz, 2

H, 7.02 (d, J=8.25 Hz, 2 H), 6.13 - 6.21 (m 2 H),

4.57 --4.66 1 3.91 ( 1 3.79 .- 3, 89
rifgber fortd thbeotnty gpdiabin, ARPTE eyl Py borfor héiter
Tt o s el 00 11190, 2.0 (0 s
G615 e KAy ot danabiestiss phTtaERY hogPmputad over the
pfﬁiﬁ&é}(ﬁi&‘ﬂ?ﬂlﬁ@i}%}ﬂ%b@ﬁﬁfﬁrm/& A1 ¥t f&ﬁ‘t ReLhAPDCP My - |

-(4- (et hyl sul'tfonyl) phenyl) %yrl di n-2(1 H)-one [00263
[0l xt ur Ciphering may be performed over the entire message, including a

T S

[007393 nmoliphefing asay alsockes porfatted 6¥emall . ghitt widthe PDCP
E nd cycl oprapyl boronj.¢c acid (24 ng, 0.28 mol,

hepden e RPIERETORE P S Vater (0. 1 ni) was
[Gemassed Dy iMd@eHion an Qvlfé%&eﬁlhe‘i\bé}}loﬁ 488 bedR clipired and/or

resulting m xture was added

imfegritly pretagtesi¢an peiindyed.r Soraxamnle, Hap BROR layer AlQonthe
Lehl ax; 5 g, L
Gl ER R EOIRBnlTEa Mhe Bedth EB fegity check

imformbtipe aatlion kiphexingrteingmactoadéd CHioindatidnenpe batciphered.

L LI T Y e
ftheIPDCP layer to check. The PDCP layer 610 on the receive side may use
Bi s(di ph.eny?’phqsphl nqQ) f errocene-pal | adi un(I1)dichlorid
thisgndicatipn fe temde whethsr &g de-pindsr ggd/oy intgerifp pheck.
ich). ' ' r a/\g;b o W Tat ey
[%S%Stgc f Z)rTlggﬁgﬁ?eP?ﬁhﬁ)c%Ps&hn ttﬁéé)% n?:%%:ent r a?e i@nnW@ltd for
integuity tleckingiowpreolefided posatigowithimblye PUCPheadetpessage for
| ash. chr t ograph RCN. 10 1.0, 100%,.Et.OAC | .
the ReRid RBHRENGRTE MBLTrorbanied MRl nialdh o thprscgve
PIoCP thyet 81 00\Rich4R0n¥MdatiofXdyde, ds piex8mpl3, 415 offSetifield in the
8. 37 (d, J=8.31 Hz, 2 H), 7.62 (d, J=8.31 Hz, 2 H),
bpader.(y J=7.83 Hz, 1 H), 6.06 (d, J=7.82 Hz, 1 H),
6o (s, ﬁe}ggndi or the Grd? of The deddhity dpdration‘orithe(tFhnsnit
. 73.59 - 3.66 {m 2 H), 3.09 (s, 3 rﬁ) 2.03 - 2.10
s(}_gﬁ, tire 1dpeivingRDCP will @ithey decipher ah ig@ming ny@sgge first a)d then

c%g«%&s J(tmgﬁe%ﬂié&%/ﬁ%ﬁ%gg r(g Erg:re%{i%%ﬂ%}h& Egciplb@ tillé%gssage.
The(séerivt dpekstiddsinthe pdreivitg urit prefetabiy iy thy raverwdiopdér to
el B en: & oK) VBl -2l R0, TEASE e poCP

Henlldr/fndBI ¥ lnsay bORMWiItBA 89 ¥n)indichflbR Eeldi n- 4-
-one hydrochloric acid salt [00264]

| ox ridin-2(l
[&O&ﬁ]i% ?r/eTb‘P RQQ(JP EDQM@IS/ 61Q.may decide if ciphering and}or integrity

PSRN sty By P N Gen e Mg Hhis mopn thay the PCP

will deterddinenmolhdthendr hytdthegeessabé bas deer( Siphered 4iiyr ibDegrity

rTLt égg) Waﬂ stirred for 20 mn and then concentrated

AP HOUSET™FHE obt ai ned solid was di ssol ved in nethanol

(80 n.) and diethyl ether (300 nL) was added. The

resulting solid was filtered to give 4.52 g of the

desired product as an of f-whi-i@ solid. M5 (ESI) 349

(MtH). Step B. Exanple 106 [00265] To a stirring

suspensi on of

| - (4- (et hyl sul fonyl ) phenyl ) - 4- ( pi peri di n-4-

yl oxy) pyridi n-2(1 H)-one hydrochloric acid salt (4.50
11.7 mol ) and potassi uncarbonate (6.46 g, 46.8

mol, EMD) in dry DMVF (180 nL) at roomtenperature was

added 2-chl oro-5-propyl pyrimdine (2.75 g, 17.54 mmol ,

WAKO). The reaction m xture was heated to 100 OC for

12 hours and then concentrated in vacuo to a brown

— o o e



[ 00298] Exanple 133 was prepared according to
procedures described in Exanple 132 substituting
w20t eedr- 5- et hyl pyri m di ne (Al drich) for 2-chHr@osS2008/070115
propyl pyrimdine at Step D. 1H NWR (500 MHz, CDC 3) d
8 94 (s, 1 H), 8.81 (d, /=4.40 Hz, 1 H), 8.43 (s 2

8 31 ’l(hf Iié@?’ ﬁ{%l@i élasgi:ndlc t(g gi%gf{ glazr%' H}e secunty
sﬁ;tﬁ@ of dlﬁ’e mbsgag%-OLt i p3551h§ to Eh«HBRGl liyér 620, ?011' é:mmp'lle Hff the
3.94 - 4.18 (m 63 (¢, .J=7.70 Hz, -
essage lmregrelpﬁd WItl’QQpb@I‘lng AR 1p&egr1:§y lq}'otef;}gor( é@l §ts gpgther
e{(MEFQ et %% & oE’Jc%BﬁrcﬁEé]@ﬂaQEu&eéé'fﬁl' cﬁ‘ex{th IRa&AYication

f )
ncayﬁaﬂim#wu, that- 1&@!138%)/}5&@:7”1%/@1 ﬁhereol)é ?aaremmlyfoateeample if the
nIltgg'lzlng g)r e A %hg' i4fc'? ! n eﬁﬁfjeﬂiélc ) dﬂ:\?ﬂ tixgn decide if the

eSC r |
plﬂot*eebidn fana \Waptiewlal njdNsagé G:d‘l)iccfeptable The RRC behavmr when

pl3Epa)of ot B9 (g Peabodepiped 501 fte POCH (ay payberagh (D64l
A@te’f%at(?vé? or i a§§1tfom tl%l_Fl)tﬂC la7ye9 %ég%otﬂ’y&w&%t%rk gf thi fallure

offhe intepzity che(éxg)}( zpddnlg Ay Inﬁgnggtlgg Eéeme@ (tqthq)RR@ ngr,:sage it

ﬁ?&nt,?bc&g Teﬂ'wm% véb &45&%%? 14 ersn%gvohg %f %’e%éli&%p pb as 98

[Q0ﬁ4] 2 H) ,Inkaé3ofleqror,)the. P/lD)CPIiayei 6H) maj.taKe §teps desehibed in the

fa%lsre é%@ﬂ&%sg*f%wneﬁ Satgf?ﬁ'a&r“% 5@'@% %@é)%g%g%? is ASN Yencoded

aﬂd(the (MACRRra v Sadlhdudyin) b eRBd )ag%r @20/ the PDCP layer 610 may

di hydr opyri di n-4-yl oxy) pi peri di ne- I car boxyl at e
lqoérom]thaz%wlemsnmw«r HimMAL drard: i gt o 5o if the flag

AL L

[0Q85] 1 - tr| edurSsep B. 1H NWMR (500 I\/Hz

[‘%&3) d R&]-%é ?‘ I_a%f I‘?Ezfl}i%fhe £ @/ﬂfg&%ﬁeﬂe keys from

tHeBIASﬂa!VBr, orZ'rdIh ;theﬁU $5M( Altediatividy, tie RRCHIDCPE n2af deflerate its

J770 2.75 4.63 - 4.72
y@nﬂfxs qn ,q?{amgleg’@e(%%(a lgyer may gﬁner%te@gNgé%%éﬂ? §larf keys
uHing ﬁax%ine‘tel% 1@3@(75& ﬁ%nf‘lhe §et17vjorf;§n Iﬁ{d}'%lg;n%hﬁ% a(rﬁpﬂ?le KasME

oG i 3Be Nn@@pmch@th@np@fammwamvwwpmm protoctllayers

l.sul f
PSR S —
oA. orRycegairgt llnay\ befobdaihed fippheivyphysical layer) These securlty keys

RO GFEER the SRS AB ARG Lo bepesn he RECrshe

P:IﬂCITﬁsﬁa gPrédetefnied rumtwes mcludmg new or emstmg primitives, over
(rrethylsulfo henlz1 (h? peridin-4
rgﬁmwcpﬁ}mgo%l?& (Ew}{d@m gy haehthsrabalitydp ancthm agprror, that

ﬁm%%%ﬁ—g%? tglt%fég@h%?% Momtgre}p(e?a?ﬁr ren_vvag ggded

(@081 oo p hEigyke T i aabloﬂodmgta&n opa wpmtessl camnonibatign system 700

r pcedyr.es . scrlb at . St
B o i T B PR apRehB R pesgEinE s LTE:. The system includes
d bdsklsvarisir 20500 aRAkoleddtrimtihit Zebelvdultit IWTRT® 710. The base
resulting mxture was stirred at roomtenperature for
3 hrs, diluted with CH2Cl 2 ang7washed with wat er and
brine. The organic |ayer was dried (Na2SO ) and
evapor at ed under reduced pressure. The crude product
was purified by flash chromatography on silica ge
(0-100% Et CAc/ Hexanes) to give the title conmpound (159
ng, 73% as a light yellow solid. M5 (ESI) 547, 549
(MH). Step B. Exanple 136 [00302] A m xture of
4- br onophenyl
4-(1-(4-(met hyl sul fonyl ) phenyl ) - 2- oxo-1, 2-
dlhydropyrldln 4- onxy)plperldlne | - car boxyl ate (38.3

~ N~




carbonate (381 ng, 2.76 muvol, EMD), Copper(l) iodide

(81 ng, 0.43 mmol, Alfa Aesar) in DVSO (6 nL) was
wa09/pedsiat 145 OC overni ght under Argon. The REBUSA0081F0115

m xture was diluted with H20 and extracted wth Et CAc

(2X). The conbi ned organic |ayers were washed with
e R e R A T

[@¥BBp Mt 0gAB§HdW( iBi FGRurd7, the BPORNE QD il 6dédE (2hnéMitydrel20, a
of desired product as a |light green _sali

r?gcggi,;%égﬂ_aq% Pyocessiog 5 46y The BERSREROT dA0 &g attached tog bu'}'/f%r 750
h |

plpheb skt asgion o sy s i

cqnt(allm(lg s@mtbr)palrwmqum gmplg)a.tzlea;st ong t@hmque described above.

[(%é??Y gr g?y ! 9 : wan%n%‘%épz ?ase stﬁa lv%nalaéﬂgudes a

traﬁﬁﬁ:htﬂeﬁ%ﬁy b siekéiner 700, 3&1dTh pchéksﬂﬂTUSO A'Hl pagssor T80 is
"H%& s%rre for 40 nd then ¢ enched at 8

el Brersony ) erRracesset,(qy iggonfigured to

p%c’étséJ _?@A%eéjéa%% Q:Qnﬁ’a\hﬁlﬁgq—é%gﬁy aﬂh@aﬁ?&é’r@%ﬁ% Vit féast one

he H20 | ayer was basifie
tqqhnnq_gedm;gnbed aé@«eed with CH2d 2 (2x). The conbl ned

I
T T N
cplmbdlaﬁona,se:mh felaturshort eles@nit canNE (1@ )110’1}]37w(th/&11ﬂ) tist efher
[0033 To a.stirri

f?attlﬁe aa%[ eﬁv%?ﬁqs (9}‘ blhg?.g}(')lis Cﬁ’lftbbﬁl?fé‘}l} S’icrliﬁﬂ" ar w%lout other features
a)’iH@Iéﬁl&Wsl dite- i édHdls oR ﬁoﬁvlczﬁrfé%rogidéé 21155”‘5& )mﬁfé@lented ina

pot assi um car bonat e (305 ng, 21 mol MD) I n DWF

celslpstmmw’aa#@ﬂar@s of é‘b"mW@ﬁpf@Psthly @nﬂ)ﬂérﬁdoub agomputer-

OB AP SO0 g Ry 85 i o

pc:oneesn‘t Extpyglésof vanputerfhadaiﬂe stionag$ medhumsnplude fiireatl only

Ig[l)wr orra 100%

BT SRS Ferkes GRemgi, AN 58 PERister, fachg memory,

s%ﬂ%doﬂdudtﬂr 2&\&31({1# g@vﬁs@‘;‘z 1711?56113 hedld)@féh&s uit%n(téi haZd Hﬂsks and

remggalzlﬁldl s rta]ggxetg%optlc@l ggedﬁn an_El q)q],tlcajr rq_ezha s14c12 8s QQ RQM

difks, AnPdigitad vEAatil dkkEiDVBs9 (s, 3 H), 2.38 (t,

J=7'58 Hz, 2 H, 2.00 - 2214 (m 2 H, 1.73 - 1.89 (m

(00N, 1. 4Buitabie @@c@morimq}udeobg watof egampB4 algenedl gprpose
ESI {1

opoebbor,d shctfal phebRse g e Eton v RUERA] ok Ref » digitah signal

pec@ssot! (DSP.ex pllirali B of mdisyopRydesshirs; el di)moreem{cdéF3ddssdi® in

a%sc?c%tgq%x?% @?l##%lftgqge% fg;qn)trqﬂle(r} a {rgcrocontroller Application Specific
Iﬁfégﬁayt!eamdi@n@ms?cw ?i@l@?fdg@érﬁif:fh‘ol/é @éﬁ@@%ﬁyéﬂqsms) circuits,

-one (5

a@@@th@rstyaq eémtag@mmlmnt L) andirer pts mybl@ﬁzm c acid
4
10021, ;A e RisbeihBott it st maly e SRAG itBjermen

aNads@répahcy transdeivar fornuddiih Wl'féiessdnragmmm récaiverunitag 3VTRU),

washed wit dried over SO.and

BB EBHPTERb I BBl PeSSPtaRPR G odis o P rgestien (RG), or
ey sk QBmitéd, aThe OWTRIRRLT BB fised $h Rnjuhction Xoith YRsdhles,
in CH2A 2) to yield 50 ng of desired product as a

white solid. 1H NVR (400 MHz-1€DCl 3) d ppm 8.16 (s, 2
H, 7.77 (d, J=8.31 Hz, 2 H), 7.57 (d, J=8.31 Hz, 2

H, 7.23 (d, J=7.34 Hz, 1 H), 5.94 - 6.1 1 (m 2 H),
4.44 - 4.64 (m 1 H, 4.07 - 431 (m 2 H, 3.50 -
3.74 (m 2H), 2.77 (s, 3 H, 2.40 (t, J=7.58 Hz, 2 H),
1.98 - 2.17 (m 2 H, 1.73 - 1.93 (m 2 H), 1.50 -
1.64 (m 2 H, 0.93 (t, =7.34 Hz, 3 H. M5 (ESI) 453
(MtH) . EXAMPLE 157 Preparation of

4- (2 f 1 uor oet hyl ) phenyl

4- ( (4 (et hyl sul fonyl ) phenyl ) - 2- oxol ,



yl) pi peridin-4-yl oxy)pyridin-2(l H)-one [00365] Exanple

175 was prepared according to procedures described in
wWaExampi2e81173 substituting PCT/US2008/070115

4- br onp- 2-fl uoro-1-i odobenzene (Al drich) for

4- brono- | -i odo-2- net hyl benzene in Step D. 1H NMR (400

Weu}% ?%éQr %8#01( 3%\311?2 s&%és a_/ctag}f;rz(l,g d(\)717deo c’amera
ndodBilé,6a tidédphdne, B IspeakérpRor(egl, a JabradbnHdevite, H)l spealier, a
Iéﬂcg@hongy %ite{emsugp |_Bansgrel}i%!' hlalzgé ?lfﬁe\]lzgargféet ) gig%bc@rd a
Biu(?taoﬂm mbddle, 3 fi’e’ﬁu@ﬁcy ﬁloﬂillaté)d 391\/[0 tradﬂ)—lan@ga Hﬁuldzcrystal
1,99 - 2.15 (m 2 M), 1,75 -
diriay %thmlay ghgpan 9rgayw7hgm enn&lttng ql}pde i\@LE édt)sphaazmm
d_\l/%ﬁ I m@%%ﬂy@r 1«}7 &egfa F;@!Hzegf 2 o_e| ﬁg&éﬁj module, an Internet

- (4-cyano- 2 uor
beioviseay apd/ox ainwiredss )lqc)ab ammﬁmﬂ; (WEAN) amgdde.e
[00366] To a m xture of tert-butyl
4- (2- oxo-1, 2-di hydropyri di n-4-
[§093%y) pi EMBODDBMENTS boxyl ate (730 ng, 2.480 mmol ,
Step A of Exanple 132) and DMF (12 nL) at room
tenperature was added sodi um hydride ( 114 ng, 2.85
mml . After stirring at roomter&)]erature for 1 hr,

i f | b Mdtsders Srnsmyit/seqedresuit (WIRAB@onfigiredApdr i ch)
R0 R S0 PSSP,

th@MRUr«:gmumstng'e was diluted with Et OAc and vvater and

th | a ted furth ith Et
(3% - The BSROPREUT BLGE L e A aiars TEHEL N th
nv&b&ge, BININS message b&&aﬁﬂﬁ@@e&urﬂﬂ%a@é{ﬁ@wrgteﬁﬂl under

reduced pressure. The residue was purifi ed by fl ash

chr omat ogt BEsSssehcaifiguredita: (0- 100% Et OAc i n hexanes)
to give the tighlnfipiRANL (R

of f-white solid. THNVR % g Qgecqa@%"%?éﬁ&? eopfbe;
aph 3 H), 710(d J77OHz 1 H, 6.04 (dd, J=7.70,

2.20 Hz, (d J220 1 .41 - 4. 55,
(m 1 H, geg‘ogmgoset:%ltyzpwe %ré ﬁse@ ‘E‘.P glye %«-merrglqgr%on.
191-204m2 , 1.71 - 1.84 (m 2 H), 1.48 (s, 9

5/5 ( Eﬁ‘le) W%?’ﬁj S)P/H- em (%1;‘51';8% 1, WEQ%IYE"EI% %Zoieszgs E()aégrtllseosn

3 fl uoro- l)pi perid
ey T oy Rty esoard QR DKt IR Sk P

[ 00367] Exé& @&Nﬁﬁ/\ﬁg‘lmepared according to
procedures described in Exanple 132 substituting
tert-butyl 4-(I-(4-cyano-2-fl uorophenyl)-2-oxo-1I, 2-
di hy83lr opyFhedWTRLJ yf axxy dfemlerditients 1-2c@hbaxy tled processor
é‘}%xa Ie 176) for tert-butyl 4-(2-

F€ pyri di n-3-yl ) -1, 2-di hydropyri di n- 4-yl oxy) pi per i
di ne- 1 - cay bpKeiag én. he&@@g&e %%%%afes@ﬁhl\ﬂd%hR%
8.17 (s, Iﬁ-l) li)é49grjl- 7. 64 J=7 %NAS
ppgamaters. 606(dd J=7.70, 275Hz 6.01 (d,
J=2.20 Hz, 1 H, 4.53 - 4.62 (m 1H) 415- 4.25 (m
2 H, 3.56 - 3.70 (m 2 H, 2.41 (t, J=7.70 Hz, 2 H),
2.024.- 2.The WHARR ofymbddiient 1]1wherefmth@sdduritit pfacedure

i%ﬁb&%s(améiﬁz tTBI)I?E gt}ée ﬁgilg%rgf]}gaglf%gg%%ingsth@mes'\s@gé,%Sr!)gmﬁg Ltlhe
| - (2-met hyl - 4- (et hyl sul f onyt)Phenyl ) -4- (1 -(5-propyl py
rimdin- 2-yl)piperidin-4-yloxy)pyridin-2(lH)-one
[ 00368] Exanple 178 was prepared according to the
procedures described in Exanple 162 substituting
4- (1 -(5-propyl pyrimdin-2-yl)piperidin-4-yloxy)pyridin
2(I'H)-one for isopropyl
4- (et hyl sul f onyl oxy) pi peri di ne- 1-carboxyl ate and
1-fluoro- 2-nethyl-4-(nethyl sul fonyl)benzene for
4- bronobenzonitrile in Step C except that the reaction
was heat ed at 1600C for 20 m n. vvith copper(l) |od| de



H, 2.40 - 2.46 (m 2 H, 2.07 - 2.14 (m 2 H, 1.82 -

1.92 (m 2 H, 1.55 - 1.64 (m 2 H, 0.96 (t, J=7.40
WOo009/812RF1. M5 (ESI) 393 (MHH) . EXAMPLE 199 Pr epRETAU$2008/070115

of

2-f|uoro 4 (2-o0x0-4-(I-(5- propyl pyrirridln 2-yl)piperid

md¥siin, SersUB et b gk R AL s, it e

allesdiiticacign,| Motrath [Byokdd Fudket $ydtérmNBPS) Mobility
2-f | uor o- 4-j odobenzonj tril e (Matrix _Scientific) for

Manpgsmend (EMMIgig) anp OWWWWW%—%X%E‘PW%WW,M

t { 5
A ERELL AR R e A e e bl Ut
nieffwork, Z6d deletingtBe 26curityQ@raineters.H), 7.31 - 7.44 (m 2
H, 7.21 (d, J=7.78 Hz, 1 H), 6.08 (dd, J=7.78, 2.51
Hz. 1 H, 6.00 (d, J=2.51 Hz, 1 H), 4.51 - 4.63 (m 1
H, 8.14 A nfetRdd fdﬂlm%léxﬁxenbﬁléﬁecunﬁy #0Da (ohg Tetih, Evbldtion

J=7,53 Hz, 2 2.16 2 , 1.79 - 1.97
Uglﬁ@ wingjess dexige, the I’B@ieﬁifm?l)mmgo o5 (t, " J=7.40 Hz, 3
H. M ( E%Eéwﬂ'%"a L8 ERces EXAMRUE (RRQ) Efe@%eafﬂmASfmessage

i sopr opyl
cantapnipg seturityypaaainetasy| ) - | , 2- di hydr opyri di n- 4-
yl oxy) pi 398 00 vas
pr epar ed %é%xg{?%%%w?l Qflﬁ?’éﬁé%%c&% %es c&rl?tblésdg%nco §?fpal\é\@
189 substperfiriming ﬁ-secldﬁlp;@frﬂ@edﬁn@e badedrorcthe detérmination.
5- brono- 2- (net hyl sul fonyl )pyridine in Step B. 1H NMR
(400|sz CDC 3) d ppm 9.37 (d, J=I. 51 Hz, 1 H),

8. 576(d, PrmelhddZof enBdimEntH) Wh&eﬁﬂth@@ecdn roZecﬁée
(d, J=8.03 Hz, L H, 6.1 1 (dd, J=7.91, 264sz 1H,
inclydes &, legstoong pf the foflopjne: dlsarggardsng)@le(m?ssggﬁ)dronp@g the

n'l_sség%_e( glép(;lxh?é @6 lz}e Eo %}o%ﬂix( ﬁ?ytgcogpagg?ﬁ (n?fl%miu% 4¥e ( m 2
a@dhentnﬁtlﬁﬁ HHpying tbl)EvoMﬁd(HiSkyt SH9eNEHS) WLE 5 01

ar at i
SRR SEMUL ddle) mods, o inesp EMMDRTsEistered et i n- 4
mafiheaiiting dofint 6EAMbarbf faiMtesppRYddiny td fi-grtdéd td) a A8Rvork,
TEA salt [00399] Exanple 201 was prepared according to
apflelatingshersesuiiysRaraBiedersn Exanpl e 194 substituting
2-chl or o-5-cycl opropyl pyri m di ne for 2-chl oro-5-
propyl pyrimdine in Step A, 1H NWR (500 MHz, CDd 3) d
ppm 8. 37 Tle methdd of@anylof ethbodirBerts 5H5; whredn the NAS ( d,

Iégsg'ggeocoz{%@él% (a:gx‘o&o%pﬁeagiséﬁ (i.jtil'c(hgaihg g ﬁgg (s%lﬁel?g'e ’é]gjﬁtb%’
S., 3.12 (s, 3H) 2.16 (br. s., 4 H, 1.83 (br.
1.71 10 (d, J=8.25 Hz, 2
H) é 74 ?lae migthodsg O?zmirf’dmﬂslté ésh’)(f Bher goppyising:
EXANPLE Zﬁg’?fdgrﬁﬁﬁ? ﬂﬁf)h&ﬁe QEtectlon based on the NAS sequence
- (4- am nophenyl -propyl pyrimdin-2-yl)piperid
numlzler yl oxy) pyri di n- 2(I H) one [00400] Exanple 203 was
prepared according to procedures described in Exanple
173 substituting tert-butyl 4-iodophenyl carbanate
( Cak@pod) Theomethdar effamydf embodiments 5-8, wherein the NAS

th nmet hyl sul f on benzene. i tep E except that
SPRUIP SHGBES ACHA A2 (FBOSSEoB IS HERT, and  t hon
heated at 140 OC for 3 h. The crude solid was purified
by flash chronmat ography (Si®2, 0 to 10% MeCOH in
CH2A 2) . 1H NWR (400 MHz, CD§4-3) d ppm 8.18 (s, 2 H),
7.22 (d, J=7.53 Hz, 1 H, 7.1 1- 7.16 (m 2 H) , 6 72
- 6.78 (m 2 H, 6.02 (d, J=2.76 Hz, 1 H), 5.96 (d
J=7.53, 2.76 Hz, 1 H), 4.52 - 459 (m 1 H), 4.17 -
4.25 (m 2 H, 3.81 (s, 2 H, 3.58- 3.67 (m 2 H,
2.39 - 2245 (m 2 H, 2.05- 2.13 (m 2 H, 1.79 -
1.89 (m 2 H, 1.54 - 1.64 (m 2 H, 0.96 (t, J=7.40
Hz, 3 H. M5 (ESI) 406 (M-H).EXAMPLE 205 Preparation
of
| - (4-(2-oxopyrrolidin-I-yl)phenyl)-4-(l-(5-propyl pyrim



was prepared according to procedures described in
Exanpl e 106 Step B substituting
w200t eedr- 5- cycl opr opyl pyri m di ne for PCT/US2008/070115
2-chl oro-5- propyl pyri m di ne except that the crude
solid mas purified by flash chromat ography (Si Ch, 100%

v (1) ) e et ol SR embbdpientd H o Pherdp hE NAS

@qwmpé authber aftafsepPpreadbfArd Ah tlefientidgPesioddur es
described in Exanple 173 Step E substituting
2-fluoro-4-iodobenzonitrile (Matrix scientific) for

4- br p{T0- 2p, JERERO-dF aﬁgﬂa&v Bxbsdi{dny 5D VNEAE RS FEDS

that the reaction was heated under m crowave condition
sequen2é nomblep corB@ing snegotiatgdincroening paixd.3) d ppm
8.14 (s, 2 H, 7.75 (dd, J=8.28, 7.03 Hz, 1 H), 7.31 -
7.43 (m 2 H, 7.21 (d, J=7.78 Hz, 1 H), 6.07 (dd,

J=7. 65, 2ZXHedmbthodbfldhy obeMBodithents3-13] whareid th NAS 52

- 4.62 5 (m 2 H, 3.56 - 3.71 (m

mesgage i C%ei[atg‘qﬂti(%é@ﬁé“va Ue7g - 1.91 (m 2 H), 1.65
- 1.78 (m 1 H), 0.76 - 0.96 (m 2 H), 0.57 - 0.76 (m
2 H. M5 (ESI) 432 (MtH). EXAMPLE 231 Przfaratlon of

4- (113.5- She wethogyaf gyatiogiraent. 12, ywheseipdhe GIQUNT\adus is for
t hyl sul fonyl') phenyl ) pyri di n-2(1 H) - one

‘%%E%ﬁﬁegﬁﬂﬁg| 231 was prepared according to

pr ocedur es descrlbed i n Exanpl e 230 substituting

Accolhi ng e SEHEsH SRS AL FEHLERALD Y on W BEEpR O

vEKﬂgl”iBE&ﬂJé’grﬂ;ykiﬁbﬂeEﬁbﬁ(@)@mr po- 2-f |l uor o-1 i odobenzene
for 4-brono-|-iodo-2-netriyl benzene) for

2-fluoro-4-iodobenzonitrile in Step D except that the
reactgon n %ﬁQN
0C. 1 o0 300 s PRI oD PF iR 1 AN ikl (i GERONT
valud)is aoibinationjofl a COUNE-C dnddp CQUET-.dd, J= 10 29
1.76 Hz, 1 H, 7.30 (dd, J=8.41, 1.88 Hz, 1 H), 7.15
(d, J=7.78 Hz, 1 H), 6.01 (dd, J=7.65, 2.64 Hz, 1 H),
5. 9316.d, ThEembihddzof ahyldf embodiinentd 134 5( Wheteihlthe €¢AIBNT
4. 17 (n1 2 H, 3.50- 3.62(m 2 H, 3.19 (s, 3 H,
velygcompriss: (m 2 H), 1.70 - 1.89 (m 2 H), 1.60 -
1.70 (m JdnNAs s u@ﬁcemgnggr )gncH) 0.46 - 0.68 (m 2
H. M5 (ESI 48 'E 233 Preparation of
5- br ono- 42 IAS(HB’B%FW@M&WKHFNM 2-yl) pi peri di n- 4-
yl oxy)-1- (4-(nethyl sul fonyl)phenyl)pyridin-2(IH)-one,
TFA salt Step A Preparation of
3, 5- dV.br OTive theblyddy abayyyof iedibod ety 105, Wie4dBthd NAS HFN
4-Ugdr xypyridin-2(IH)-one (5.55 g, 50 nmol) was added
ous hydrobrom c acid (50 nL, 921 mol ) to
produce a pale tan solution. Bromne (5.67 n., 110
nmmol ) was added to produce an anber solution. After 3

days 18 yeThomephascoimingof embadimentadd-17Tohereintha HQUNT
i SRR iR %%%%”‘E‘Fﬁ%“ EHRbB plotkcRbn e e (Y
f||teredand washed with 4x50 nL of water to yield

prod 1 mol tative yi a
it §8 povdlas Mgt prspbocenn AR Wi s DB 1fee
Wkd as I@hQﬂpuﬂtdw ds-epypying Ghtegity photedtton| aﬂ@éﬁﬂim To

3, 5-di br ono- 4- hydr oxypyri din-2(I H)-one (5.4 g, 20.08
nmmol) in a 200 nL recovery fl-gask was added hydrogen
brom de, (50 nL, 442 mvol, 48% aqueous) to produce an
of f-white suspension. To the reaction was added
aniline (1.830 nmL, 20.08 nmol) to produce a pale tan
suspensi on and the m xture was stirred at 600C for 4h.
A white precipitate was fornmed. After cooling to room
tenperature, the solid was filtered and washed with 25
nmL of water to yield pure product (2.071 g, 10.9 mmol,
549 as a tan powder. The aqueous m xture was adj usted
to pH ~12 (pH paper) u3|ng 2 1 nL of 5096aqueous thH

L Y

S o o o o o,



yl oxy) pyridin-1(2H)-yl)benzonitril e[ 00465] Exanple 259
was prepared according to procedures described in
wEapl2e81252 substituti ng 3-chl oro-4-fl uor obeXGmMu$2008/@0115

(Aldrich) for 2,3,4- trifluorobenzonitrile except that
the reaction was heated at 80 OC for 3 h. 1H NWR (500
MHz, CDCI3) d ppm8.19 (s, 2 H), 7.88 (d, J=U 6 Hz, 1

H, 7.72 (dd, J=8.16, 1.63 Hz, 1 H), 7.53 (d, J=8.03

Hz, 20. H) T}ﬂa fétHod, of dny ob8mbadindent§ 12-490@herkin tHeCOIBNT

2 51 Hr 0 J=2. 26, 1 H), 4.54 - 4.66
velfe i "%ﬁg‘&f %?eg’rﬁﬁ&%“ﬂm@ ?ﬁ%"%ﬁ"@? " 3.72 (m 2 H),
243(tJ753Hz 2H),205-219(m2H) 1.79 -
200{m 53 - 1,67 ;%) (t, J=7.40
Tfmmeﬂ@ri)of 25y of mnhydmm& 212026(@}6;&1@ he GOONT

Vgiu(ezlsos%)l% O(rlles(gS propyl pyrim din-2-yl) pi peridi n-4-yl ox
y) pyri di n- 1(2H) yl)nicotinonitrile [00466] Exanple
260 di t Q. d b

200 8% TP A MR aRA S SA HhOS bt
tﬁé/lamN ¥rSeonfigurdble) for 4-iodophthalonitrile. 1H NWR
(400 MHz, cDA3) d ppm 8.82 (d, J=I. 76 Hz, 1 H), 8.35
(d, J=8.78 Hz, 1 H), 8.19 (s, 2 H), 8.08 (dd, J=8. 66,
g 230%"2 'lahel'ﬂletlﬁrdo& %59 of ém%o@x%né’r%s 1% ﬂ Wh@rég thé @OUNT
valug, 168h§ NASquqp.’enep nmnbem(SZ@ a(rwl‘ dl.g)l}q)ite @tg@mn 13 p‘pgfo('mpd

7.53 Hz, 2 H, 1.99 - 2.18 (m 2 H),
“fl"?fhe%ﬁémvaﬂ% U 1.51 - 1.66 (m 2 H, 0.96 (t,
J=7.28 Hz, 3 H). I\/IS (ESI) 417 (M+H). EXAMPLE 261
Prep rat| n of ) )

-(4 ﬂgﬂ wathadrfiapg el spbpdiments H23, mhisreipihe HAF n- 2
mes\éhéeaﬁﬁﬁ)c%'ﬂes“wﬁje%y LRSS/ Redivk idhit VTR U G 5eifidy0 046 7]
Exanpl e 261 was prepared according to procedures
iglosmatiped i n Exanpl e 132 substituting tert-butyl
4-(1-(4-(met hyl sul fonyl ) phenyl ) - 2- oxo-1, 2-
di hydropyri di n-4-yl oxy) azepane-| - car boxyl ate (Exanple
6) fB5. t fhe hletlydd Gf-e@rﬂwdme]hfr 24, wherein the WTRU capability

gt ot R el 2 o 0
(s, 2H) 8.08 (d, J825Hz 2H) 761(d J825

Hz, 2 H, 7.24 (d, J=7.15 Hz, 1 H), .6.01 - (m
3655 A methad fop lmplwentsn@ﬁﬁcm&y tya (If?flg?emn E%vlvtfon

oy e b, %, (7 40

1.69 (m m@ceéivingla B8cket, DataﬁomefgppcertQCdl/EPDQBD Prare®l

et i EOONY e SO AR TR Spsurioy pawemetarsicy) - 1 - (4
- (met hy| getkfrointhg pﬁmaﬂ)dr)thy sbdirity Pakidhetene arcléofre dnd
[ 00468] Exanple 262 was epayed. accordjng.to

pr ocedur ek® Pe Begﬁc‘t‘rﬁtY@é”Q uze pagedsopythe defermipation.
tert-butyl 4-(l-(4-(methylsulfonyl)phenyl)-2-oxo-1, 2-
di hydr opyri di n- Q&I oxy) azepane-| - car boxyl ate for

tert 2But yTheegh @ﬁelmlmsiympm 26 Burther comprising:

yl)-1,2- d|r 4 o) r | a
Ve a5 ciytigh AN et YR B Salridl (s
12yattocr BDSPﬂapwhﬂwatm:gdvhmha:t arBRREC Messhige MdRiicebt least
MHz, CDCI3) d 8.40 (s, 2 H, 8.08 (d, J=8.25 Hz, 2 H),
7.61 (d, J=8.80 Hz, 2 H), 7.282- 7.28 (m 1 H), 6.13
(d, J=2.20 Hz, 1 H), 6.06 (dd, J=7.42, 2.47 Hz, 1 H),
4.55 -4.63 (m 1 H, 3.87 - 4.03 (m 3 H, 3.78 - 3.88
(m 1 H, 3.10 (s, 3 H, 2.03- 2.28(m 4 H, 1.86 -
2200 ((m 2 H, 1.77 - 1.89 (m 1 H, 1.02 - 1.07 (m 2
H, 0.65 - 0.77 (m 2 H. M (ESI) 481 (M+H). EXAWPLE
263 Preparation of

4- (5-chl oro-2-o0xo0-4-(1-(5-(3,3,3-trifluoropropyl)pyrim
i di n-2-yl) pi peridin-4-yl oxy)pyridi n-1(2H) -yl)-2-fluoro
benzonltrlle TFA salt Step A Preparation of

= I e~ o ~



675820), (-)-N-(?r
"s-4-isopropyl cycl ohexanecar bonyl ) - D- phenyl al ani ne
W 2009088%1) ; t hi azol i di nedi ones and PPAR- gamra aROmMuSA088/070115

(e.g., ciglitazone, pioglitazone, troglitazone,

rosi glitazone); PPAR-al pha agonists e.g., fenofibrate,
Iaﬁﬁﬁg@pna dual agonists (e.g.

Ognﬁggiéﬁlé%ﬁglaemtegggﬁganlat azar); SG.T2 inhibitors (e. g ,

3-(Benzo[ b] furan-5 yI) 2 ' ,6" -dihydroxy-4'

b G uboit RAERR RS of i‘é‘gg‘g‘%%% ZHSRIP Wihprising:
phlr T = iy s ey dratia el
inieating ta s RS Gisbineh fo o6 Germsbatioy oot Botfiabinpat foast

oh€ oflintegMZsrbtectidi@hd cifhering Pepti dyl peptidase-1V

(DPP4) i1nhibitors (e.g., saxagliptin, sitagliptin,
vil dagliptin, and denagllptln) glucagon ke

PR Rl 58 A R S

AVEQOLO (iBdivating v eRDGE Jayai 5B 41RB:RI®31/nlema$ begibhing

R R e SR

inhibitors (e.g., those dlsclosed in WO 99/26659) RXR

agoni sts re litizar (JTT-50 2-

T uos® é'(ntw et ptppy of ﬁﬁl&%@%@ﬁ#j%ﬂ ef ¢ bhprising
2, 4- Thla

o [ 3- (5 RupegBgde RIDCH T2 ks fl RRC mossagen breianing,

witlah gmegdetertnined RRC message will be ciphered and integrity protected.

(trifluoromethoxy)phenyl]nethyl ene] -2, 4-Thi azol i di ned

one (MX-6054), DRF2593, farglitazar,

() - 581.( 2, Bhetinertaidnifang|of embobimydntsRl 8yl ﬂlrﬂlei’febxhpiﬁ}tmlg‘ [
4- trifl h I t

E (KRP 25|7)seut81r1§ g?l; Il'%l%—p?'g%/l elg{nlr%&% ﬁag at ’Sm RRC to cipher

of itefrifly SRR HIRURIdAYAgeg: napht hal enyl) cycl opropyl ] - 3- Py

ri di necarboxylic acid (LGL00268)); fatty acid

oxi dation inhibitors (e.g., clonoxir, etonDX|r

a-w OSi ]P% rnglltm

emg ?t at@%slglog %.Is?e ° 11881( e%%h%%gﬁ% dg 7-0O-b

- D- gl ucopyiplkeriisyy RRD-1gbysagevat thgPI0CRépgdrthelore transmitting

theiapPRCP EIDYS 2q Segiobeiing sty $HHIs el Apeyspndine

th@iﬁé@éé@E;ﬂHe% Hé& 2&53@%@95:\{& nécgdrtdinafk diphBRhg and

35135), 2- 29) -
decipBewing éf %@@ﬁ%&?%&hyl]an1no]propyl]phenoxy
] Acetic acid (BRL 37344),

4-[(3R) - 3-[ bi s[ (2R) - 2- hydr oxy- 2- phenyl et hyl ] anmi no] but 'y

| ] - B88z arﬂ'hl@m(eﬂmdl«ﬁ'—a&iiibi)embodlments 31-32 further comprising:

phenoxy] -Preating N GIRE ARBERRET Gfe e BGH P

correbgdRdine td t(rai?émﬂ:te((BRRU" Iﬁés%ﬁg&ﬂa/ﬂ& performing an integrity

hydroxyetq%%%an1no]prop¥ - Benzodi_oxol e- 2, 2- di car box
chpslcomail § DGR SdiurAceiyp “(h@a mep to XRC mpagagss #f the integrity

cﬁgégﬁﬁ’;g }psése? BAgRIE gbﬁ%?ﬁ%pbﬂ&hg' drQifteg?tl RhedWiy Fifle
firg (i NS} 94k) - 2- fI uor o- | - met hyl propyl ) - 2- net hoxy- 6- (| pi pe
razinyl) purine hydrochloride (L-686398), L-3 86, 398);
anylin agonists (e.g.,pranmin23-de); |ipoxygenase
inhibitors (e.g., masoprocal); somatostatin anal ogs
(e.g., lanreotide, seglitide, octreotide); glucagon
ant agoni sts (e.g., BAY 276-9955); insulin signaling
agoni sts, insulin mnetics, PTPIB inhibitors (e.qg.,
2-[2-(1,1-dinmethyl-2- propenyl)- 1Hindol-3-yl]

-3, 6-di hydroxy-5- [7-(3 -nethyl-2-butenyl)- 1Hindol-3
-yl ]- 2,5-Cycl ohexadi ene-1, 4-di one (L-783281), TER1741
1, TER17529); gluconeogenesis inhibitors (e.qg.,
GP3034) sonatostatln analogs and antagonlsts

o o oy -, . o o e



with 0-3 Rll a; Ri a, at each occurrence, is
i ndependently sel ected from al kyl, hal oal kyl, aryl,

waardeemeRsl al kynyl , cycl oal kyl, cycl oal kyl al kylRCT/US2008/070115

heteroaryl, heteroaryl al kyl, heterocyclyl,

het erocycl yl al kyl, halo, -NH2, -CN, -NO2, -C(O OH,
-C(OOR 14, - OCF3, -OR14, -OH, -SH, -SRi 4, -S(O 3H,
-P(O3H2, -C(ONR 14R14, -NRi 4R 4, -S(O 2NR 4Ri 4,

- NRi 363( OB et @0 hhNBF erhbodPhntin®s 27-36 (B)u?cNE&" é@p@l@
-S(O) 2NR14C(O NR 14R14 , - )N ())& O}{S

. - NRLACSSHtNE @ Rm{:,@g(xg))a[q ]}gtegntzgxggim ag at the K

- Rz )NRi 4Ri 4, -S(OR 14,
°1-p§%0) 2R 4@5‘]’ AL SRS Mp%lei 4S(02) R8 and aryl al kyl :
Ri 2, at each occurrence, is independently sel ected
fro yd e [ oal kyl ,

ar ylnég]ar yﬁﬂi @e?h%d@f télrbglg{ég I34a%d t¥1()err'18ﬁ¥ﬁ1gyl al kyI
wher ei n tdt;ﬁmmg RBCKydassagdsyHefoxartyduﬁnhyﬂmg h]mﬁras@gmryl

Pl deeipheibaPHicl PEUS TRl Rl sorisipobaiog fachs G messases,

é}ﬁﬂﬁﬂﬁﬁdﬁmké’ dg%@ilﬁ:‘hbﬁﬁczfﬁmm&l%ﬁ PDEP PDHUs correspondlng

c cl oal aryl; and R2oand R2 1 are each

‘@eﬂhw mebwEes Rt Rewfor mng) aB ipfeetits Fracking A PDCP

A S e Pt e

chéki) $¥146) isased an@@(oOpRrfatiningipkerogydecipberdng, aippendingand
ai.m | ec. rom:t roup consisting of
1&9 #Ffﬁwlkgl?%{]?%lsln"gﬁagl A \R,her ein: ri gg Ais

optlonally substituted with one or nore R s shown as

R2oand R2 1; Gis CH or N Cor NN X.is CHor. N,
pr ov3@ed Theamethodnd any of emhetlmwrtﬁ 2Kr35\fur@eemmpﬂem)

C( O) 1%?% lafdhéir ddociated

- n3 i's gi? agg%ﬁ(gg}‘ \%nféﬁ esoptl ongﬁ y ©
seuhﬁbrlnamamdtathtlmEDGP nmor e manbers selected fromthe
group consisting of R a, Rb, Rlc, Rid and R ; Ria,
Rib, Rc, RRd and Rie are each independently sel ected

f Ir lC(>r1r13’v Ihe ']gfecxlbl@m;a)ilra;s bAY bﬂigmbédlh;edlwz%fs ﬁhﬁl}élm tled RBE)H
lgmydrc%mcgg e éqas S Egeg{?%co){'c ity %qﬁ:ectl@_pf RRC
me%Ha esﬁﬁﬂess 1§§191139é|d to Ei()@))%_kﬁ%h RAK) ) NR 9R9 -NRi 2Ri 2,

SCT ONRORD, - NROS( O) 20k3. > - C{ O NR 9S( O) 2R9,
-S(O)2NR9C( =OOR 9, -S(0O 2NRIC(=0O NROR9, -C(K))

) o0 Ty R e e g ealonpente o e ler eyt

4)NRi 4Ri dpherﬁﬁgiﬂ))emRC mesSagd; 2Rd, - NR9C( =O)OR 8 and
-NROS(OQ2) R8, wherejn al ke , al kynyl,
cycl oal ky e%??lprﬁii?ﬂmﬂé?%‘? Bg@ y each be

optionally substituted with one or nore Re's; and (b)
the al kyl nmay optionally be substituted by one or _nore

of R39s: TRee ngaﬂeqd:q;f@aqy@ |eml@fl§mentﬁ et gqh)gareln the RRC

LSRRy VoS BRI S gy

motéctien.er ocycl yl may each be opti onal I y substituted
with one or nore Re's; R3 is hydrogen, alkyl, alkoxy,
cycl oal kyl, aryl, arylal kyl, heteroaryl,
het eggar yTRé Kdthod 6t Liyasedhodirfén i’ A6e3 Dt et cailpyising:
wherein the heteroaryl; R5 is alkyl, alkenyl, aryl,
cycl oal kyl, heteroaryl or hetggocyclyl, each of which
may be optionally substituted with one or nore Re's;
R6, at each occurrence, is independently selected from
al kyl, hal oal kyl, aryl, al kenyl, alkynyl, cycl oal kyl,
cycl oal kyl al kyl, heteroaryl, heteroarylal kyl,
het erocycl yl, heterocyclylal kyl, halo, -NH2, -CN,
-NO2, -C(=0)0H, -C(=O OR 10, - OCF3, -ORio, -OH, -SH,
-SRio, -S(O3H -P(O3H2, -C(=O NR 9R9, -NRIR9,
-S(0) 2NROR9, -NR9S(O) 2CF3, -C(=O) NR 9S(O) 2R9,
S(O)2NR9C(K))(P9 -S(O)2NR9C( O)NR9R9 C(K)

N T P\ £ NP~ NN ™\ A N ~



-S(O 2NR14C(ONR 14R14 , -CQ(=ONR 4S(02CF3 -C(OR

14 , -NR 14C(OH, -NR 14C(OR 14 , -OC(OR 14, -C(=NRi
womRD1248M - NHC(=NRi 4)NRi 4Ri 4, -S(O R 14, -E(T)S2008/070115

2Ri 4, =0, -NR 4C(OOR 4 and -NR 4S(2)R 4; Rg, at

each occurrence, is independently sel ected from

hydr ogen, al al kox kyl , aryl ryl al.kyl,
ot er oar TR AbE SimETege g tent i bpp opdt tiagTipord ot
iRREFEY pmbeti@l ot ﬁlaahws:e dBtd, Bphetddydataly phadlKBDCP header,
ar yI | al kgl eteroaryl, heteroaryl al kyl,

OF 8pEngiE pRfeket er ocycl yl al kyl may each be

opti onal ly substituted with 0-5 R9a; R9a, at each
occurrence, is independently selected from al kyl,

hal odLky| Theampthodaifleaf emé)bd'ym@nw 26yi6), whiekaih ciphering is

oak kyl al ky. et erpo het er oaryl al kyl ,
r?séyﬁﬁry@%%ﬁew%t@’y%?yﬁ kol halo, N, O
- NO2, C(O)()—I -C(OOR 14, - OCFB - -OH, -SH,
BaV I G ETRCR WL IS

- 5( o> ZNRn&Pc(a?{ Fholfler g&ﬁbaéﬂﬁ?é bé& G C@M@a ot Bilegrity
-C(ONR 45(0 2 , -NR 14

prafeciedr 14 | OO(O)R 14 -C(=NRi 4)NRi 4RM -NHC( NRi
AH)NR 4R 4, -S(OR 14, -S(O) 2R 4, -NRi 4C(O OR 8,
-NRi 4S(Q2)R8, =0 and aryl al kyl; R o, at each
occud8encBhe methatdefaaydd retﬂbpdﬁnérﬂ;s 26t X fuothealckmyplprising:

ﬁ|et< :pg!ar yﬁ’rek%%é?%ﬁi(%lsﬁ? “thﬁ%‘ilé}t@%?ﬂ% word in a

JasStRhGENEIVIRR I IKYCP PWE/ e PIYOR PONC hgahdvk,a Reader.
aryl al kyl, heteroaryl, heteroaryl al kyl, heterocyclyl

and heterocyclylalkyl nay each be optlonally

Subsi! Ut e Fﬁbdod%ﬂ%o r om zﬁlﬁéﬁﬁla%a I%g léﬁi}xg@ar y

i s independently selecte
vadrk gropitionak ky blyd PDEPCPDRI kealder.cycl oaI kyl al kyl ,
heteroaryl, heteroaryl al kyl, heterocyclyl,
het erocycl yl al kyl, halo, -NH2, -CN, -NO2, -C(O CH,

C( O4SR 1The me€hddBof aniPRIf etbodients 3844, Sierdin th&E&durity

-P(O .3H2, -C(ONR 14R14 NR 14R14 |, 2NR|

m‘p&:e,glure mudpg(a@)l%ﬁzgne ga}@)th)wwg( asger‘@.rdlng(qﬁ SNRessage,
cﬂgé%lgg% fhess %eo}?%%g 4%“4%))(%%%%&@4Nr§p140k&%mﬁ count of
nudyjeD) qﬁfaﬂlures,@(mi\hle tngthe sHRVity MHGMEYRs. 4) NRi 4R 4,
-S(OR 14, -S(O 2R 4, -NR 4C(OOR 8, -NR 4S(Q2) RS
and aryl aI kyl ; Rl1, at each occurrence, is
i ndleaelngelﬂhé m@ﬁd&cﬁ@ﬂbcﬁmﬁnaﬁ&ybhemid(?m?ﬁhiluzd tepoit] |
cycl.oal ky a yl, heterocyclyl an
ipgludes eﬁﬁ%ﬂé’il hes%tl’& n the cycloal kyl, aryl,
aryl al kyl, heterocyclyl and heterocyclyl al kyl nmay each

be optlonally substituted with 0-3 Rl1l a; Riia, at
each4dcculhemsshod ef awﬁw@émevts%%fwﬂlﬂrc@mmsm
hal oal kyl )

cycl oal ky a?E%PDﬁ oarF;}' het eP Sgﬁ#ﬁ?k&%gmtltutea
CetdN'beylukyl , heterocycl yl al kyl, halo, -NH2, -CN,

- NO2, -C(:O)()—I, -C(=O OrR14, - OCFB, -ORi 4, -OH, -SH,
-SRi 4, -S(O3H, -P(O3H2, -C(ONR 14R14, -NR14R14 ,

- $( O)4@NR| ARhédthod b #hiyl16ndh¥idg seddrity il Lo‘i&@(’@rﬁf@volutmn
-S(O) 2NRi 4C(=0) OR9, -S(O)2NR| 4C(=O NRi 4RM - C( O NRi
4S(0) 2CF3,-C(OR 14 , -NRL4C(g5H -NR14C(OR 14 ,
-OC(O R 14, -C(=NRi 4)NRi 4RM - NHC(=NRi 4) NRi 4Ri 4,
-S(OR 14, -S(O2R 4, -NR4C(O OR 8, -NRi 4S(2)R8 and
aryl al kyl; R 2, at each occurrence, is independently
sel ected from hydrogen, al kyl, al kenyl, al kynyl,
cycl oal kyl, aryl, arylal kyl, heterocyclyl and

het erocycl yl al kyl, wherein the cycloal kyl, aryl,
aryl al kyl, heterocyclyl and heterocyclylal kyl nmay each
be optionally substituted with 0-3 Rioa; R4, at each
occurrence, | s | ndependent I y sel ect ed from hydr ogen,

~ey - o S



substituted with 0-5 R9a; R7, at each occurrence, is
i ndependently selected fromthe group consisting of
waardeyhi228ial oal kyl , aryl, al kenyl, al kynyl, cydt@EU$pH8/070115
cycl oaI kyI al kyI het erocyclyl, halo, -CN, -C(OOR 10,
-OH, -SH, -SRI 0, -C(K ))NRI9R9, -NRIR9,

2 - NR9S 3 R 10, -NROC(O H,

(Lm%’:t ?JF%R%BW @E%}%ﬁﬁ%‘x’m@(‘%}‘ _S(O 2R 0, =0,

- NROC( IO) @&lzegvmgldl mbl%.lﬁé @hﬂ?‘ot?bﬁb]?@talﬁ&rfi@rﬁﬂély |P|,rﬁto|col

, alkynyl, aryl, cycloal kyl, cycl oal kyl al ky

(@hégﬂg‘{yﬁbcycl yl may each be optionally substituted

W th 0-5 R29%3phdidhg fle BBSAgLGHII ence, is independently

sel ected fromthe group conS| sting of alkyl, aryl,

cycl oal kyterfoming amintegritiichesk of thexecgived mesbagst whi ch

may be optionally substituted with one or nore R8a 's;

R8a, at each occurrence, is independently sel ected

f r oM@l kyThe mathwdl df ginbodingént 48, kdieyédin thé ktyttégi'lty check of the

Sebfred mé¥age hsar!%srme@('z%}%@f&ﬂrcﬁex)mg K Srespge.

-S(0) 2NRi 4Ri 4, -NRi 4S(0)2CF3, -C(OR 4, -NR|4C(O)H
“NR 4C(O R 4, C(fO)R14 S(OR 14, -S(O 2R 4, O,
- NRi 8&( Ol mathed pr aRRiof 29b nd- 48R fugthes semprising:

occurren |

al kyl , al o?(llyl/],§llﬁ @ci ogﬁgﬁp}n ar ;ﬁl E?s%ggg P{(&"HCQM%QQ&”(MAC)
het ewort withimthieereveivyd aielsyage het er ocycl yI and

het erocycl yl al kyl , wherein the al kyl, cycloal kyl,

aryl, arylalkyl, heteroaryl, heteroarylal kyl,

het esDCycind maﬂwdmay@eyﬁby&@éfﬁb 48y fashlr b&npnsmg
optionally substituted with 0-5 R9a; ROa, at each

occur r encleterminingywhethes sinhering|aadaateerity proferijen of the

n{@’g_%g ilé)égtlsﬁ@w al kenyl, al kynyl, cycloal kyl, hal o,

“NHZ, ~CR, ~(OOH, -C(OORi 4, -OCF3, -ORi 4, -OH,
-C(ONR 14R14 , -NRi 4R 4, -S(O 2NRi 4Ri 4,

- NRi %ﬁ( O)’I}CF%gt}&ﬁ(Fg?aﬁxy of' N%% 9 hﬁ:&l&‘%&géﬁng—ﬁg

- NRI 4S( C)Z)Jﬂi&aﬁﬁg sE&ntBl s@atuatof glacteceived s8R, toi aSradio

[ nde e ed from al kyl, al kenyl, al kynyl,
rﬁi%‘F Otne }iﬁb) §¥-al kyl , heteroaryl,

heteroarylalkyl heterocyclyl and heterocycl yl al kyl,
wherein the cycl oal kyl, aryl, arylal k% het eroaryl,
het ebar yThe rethodipfeay of pribpliments U852 futther pomapKiing:

may each s@:ﬁdﬁ% Alpﬂl%lléa)éloil‘fp&{l 'tfléji’?glpé\ing ?q yrﬁhﬁ ouzce

"'S

:Ri OGa, at eaclt occurrence,
cbmtmnﬂai ([R;RC) lhyéraadicytmg affgble,mtdngyl yhecksthﬂym yh a ﬂeeémed

K C(=OOR 4, -OCF 3, -ORi 4, -OH,
n@f 4R|4 “NRi 4Ri4, -S(O 2NRi 4Ri4, -NRi 4S(O
2CF3, -C(=OR 4, -NRi 4C(=0)H, -NR MY =0)R 4,

OC(-O)Rl 4, -S(=OR 4, -S(O), 2Ri 4, -NRi 4C(=OOR 8
and S&Ri sy welleg: ofmy ofe éﬁn%é ¢8:58r{ugther gomprising:
|ndepend

cycl oal kyl” tﬁﬁrgiﬁ ﬁ%&j@lo fg{ﬁ,l%h%#e)rcggiy ?@PF’A a r%i%)f@%lurce
cmrell@diiﬂ% lay&yhdlcahag éff thetihtegrify chedklwicg:eede@ bp a received
I%éé(l al kyl , heterocyclyl and heterocyclylal kyl may each

ally substituted wth 0-3 R | a; Riia, at

each occurrence, is independently selected from al kyl,
hal oal kyl, aryl, al kenyl, al kynyl, cycloal kyl, hal o,
-NH 2, -CN, -C(OOCH, -C(OOR-28t, -OCF 3, -OR 4, -OH
-C(ONR 14R14 , -NR 4R 4, -S(O 2NR 4R 4, -NR 4S(O
2CF3, -C(OR 14, -NR 14C(OH, -NR 14C(OR 14, -OC(OR
14, -S(OR 14, -S(O 2R 4, -NR 4C(OOR 8 and - NRi
4S5(2)R8; Ri 2, at each occurrence, is independently
sel ected from hydrogen, al kyl, al kenyl, alkynyl,
cycl oal kyl, aryl, arylalkyl, heterocyclyl and

het er ocycl yl al kyl, wherein the cycloal kyl, aryl,
aryl al kyl, heterocyclyl and heterocyclyl al kyl may each
be optlonally substltuted W|th O 3 Rloa Ri4, at each

o o



(et hyl sul fonyl ) phenyl ) - 2- oxo- 1, 2-di hydr opyri di n- 4-
yl oxy) met hyl ) pi peri di ne- 1- carboxyl ate

WO 2opPepsd 4- ((I - (4- (nmethyl sul fonyl) phenyl) - 2-REX&3US2008/070115
1, 2-di hydropyri di n-4- yl oxy) net hyl ) pi peri di ne- 1-
car boxyl ate tert-butyl 4-(1-(4-
(met byl s I &n - i i din-4-.
(oY L chboau NS b Bt adopthaly b

(et hyl sHehdimgl npindimattion Fram the PPLRiaygitooinerRRIC dayer that

l o azepanes .L-canb | at.eVETE FOR ATI NG GPRI
oo R BRETERRE il B B RSBl ARl s in o
piidefdiinhiin&P B e AT loONN OS0ddmBéY of ragivédCRRCAedshgés)s t he

benefit of U S. Provisional Application No.

60/ 950, 162, filed on July 17, 2007, incorporated

her egé DYTHEMBERAGE an of bmbeHnldrts ¥8-5BAHRRPNRpEinkHE
I NVENTI ON_[ 0002] Exgbgfes mellitus is a serious EEnE
di sease ahetkivgiamgesage antd@nichtiomeodeddPA@) word v thalio

e ' r re.than.12 mllion
rifbuthCcoNEE EREH B b Wb ICE R 1B ey o
AN behesledahédshgs 1 s a di agnostic termfor a group of

di sorders characterized by abnormal gl ucose
honeostasis resulting in elevated bl ood sugar. There

are §BNYy TUPesetRbd 6f ABLsRMbdAithehlitd §6) wRSbinCIeARBAenting
are T 1 (also referred to as insulin-dependent

e
seRifEeduen i leass e f B follemaner ylieegaians tha Brewged

- | | - N |- . «
kol P b0 RO aRRLE bR ARG Tepbly HSyiHaining,
colizthd ineignbies ofi filurhs, sswnislethoywocerity paemyataes. Wi t h

di abetes has two things in comon: overproduction of
glucose by the liver and little or no ability to nove
gl ucsge COrHe @btHodeflehRdirhétts 7, Rkthebaih!the WAIBKR report
.becones the hody's primary fuel. [0004] People who do
ingludesca eeagpm fat §f?1£‘I'r3¢- on insulin, a hornone made in
t he pancreas, to nove glucose fromthe blood into the
cells of the body. However, people who have di abetes
ei t h29. ddA methed fodd ker hiandlihg m awirelessdramdrhitoeesivd ynit

IR e, BAHLEFun i 888 P EMITA 003 e

nidthod taprisingat i ng a condi tion call ed hypergl ycem a,
and over tine,. C%Eecause,serious heal t h praqbl ens
[

[0005] Dilgfepkgeithe tragsitinnde shprageientity frthg W' RU; and

netaboliqkﬂaﬂggguﬂgtsaﬂgkgﬁyropathic conponents. The
nmet abol i ¢ syndrone, generally characterized by

hyper gl ycem a, conprises alterations in carbohydrate,

f at d tei i r

mar ko ypl:}ged‘g‘ggldﬁfér@g%ﬁﬁ’gée’%ﬁﬁ%ﬂp%r?g‘%g’r%.}n &f fect i ve

i nsul i n aetaining NAS seasdityl lays apndASME lagnsi st s of
abnormalities in the blood vessels leading to

cardi ovascul ar, retinal and renal conplications.
Abnog el iTheEmetibdt FANSF eRIBSARherRS B9 Hot fARBRY ‘éorﬁFfi.\!i‘ihg.S
systens are also part of the diabetic syndrone.[0006]
Di abet es dedeting NgSseewritynayiscamdeSME keys. devel opnent

of ki dney di sease, eye di seases and nervous-system
probl ens. Ki dney di sease, al so called nephropat hy,
occubz. wikhre methddi daay'of etnbioflingentsd8itdnivheiein shelambicpathg
and protein |eaks into urine in excessive anounts and
eventual ly the kidney fails.-Zi-abetes is also a

| eadi ng cause of damage to the retina at the back of
the eye and increases risk of cataracts and gl aucona.
Finally, diabetes is associated with nerve damage,
especially in the legs and feet, which interferes with
the ability to sense pain and contributes to serious

i nfections. Taken together, diabetes conplications are
one of the nation's |eading causes of death. [0007]
Many people with NI DDM have sedentary |ifestyles and
are obese; they weigh approximately 20% nore than the




cycl oal kyl and aryl; and R20 and R2 1 are each
i ndependently selected fromthe group consisting of
whsodo/oest, al kyl , hal oal kyl, cycl oal kyl, hal o,PCTN;2008/070115

-C(O™H, -C(OOR 10, -OCF 3, -ORiO, -OH, -C(:O)NR 9R9,

-C(OR 10 and -OCC(OR 10 . [0038] The terns "Formula

o) ;! odi nrents t hereof shal

lg%ﬂ)%&gdb@n{;\m{ﬂ ch:#g?ssft?‘ Ias thgéggbrrers sol vates and salts
thereof (partlcularly enanti omers, diastereoners and

har I ca cept abl al t .n.
el AR TR et SRR SR A
iroliiet oyQin adeessEeRAtuiP(AS)pr ot ei n- coupl ed recept or
erein tor the conpound of Formula I or Formula IA:
ring Ais optionally substituted with one or nore R's
sho as 6@ Tl AN\, [
G ooy TP Haly ofphBaiidlis Do 6B fhefsiRingindbing
iGpidyidifRsBg predS)erminedpBRgyesS, S(O) or S(O 2; ni is
0-2; n2is 0-2; n3is 1-2;R is a 6-nenbered
nmonocyclic aryl or a 6-nenbered nonocyclic heteroaryl,

eachemf Wtiechetitd dfang Rt eﬂbaaﬂm@xﬁy bSIGLst wh@fblmh@um@tmg
or nore nenbers sel ected from c, Rd and

igprovided yvhey g senging e- N%cmeﬁwﬂ&rle Fé\é%lﬁllﬁd@%dent ly
sel ected fromthe group consisting of hydrogen, alkyl,
al kenyl , al kynyl, cycl oalmi/) aryl, heteroaryl,
het eb@cyThd methadwf ankief e ofments9- -66CbpRin th@ﬁca)t@at of

%(%c;ﬁ;g sl Boe e B KR SL Ko S K B

C(=0 NR98(O)2R9 -S(O)2NR9C(O)CR 9, -S(0 2NRIC(O NR
?ﬁgRg 8§ egmgt )aRy 9 AR 5§%C&£erem the storage

-fé%%) T ané’ G e e ar The

al kyl al kenyl, alkynyl, cycloalkyl, aryl, heteroaryl
and ter { I [
and, B o B8 Bled P98 oSl 93RS g
eRhay d&letes HRine upbh decivdnRitkee irslidadionr coaryl ; R2 is
cycl oal kyl, aryl, heteroaryl, heterocyclyl, -S(O 2R5,
-C(ONR 3R5, -CCORVS5 or -C(OOR 5, wherein the
cycl gal kyfhe aeitlod dFeih§ o dmboddnéhth 6b By HeyY boﬂﬁﬁsﬁl@c h
be optionally substituted with one or nore Re'
hydr ogen,8eREkating & seeeRg sekgidieys upgn receiving the y}dastaaﬂn
heteroaryl, heteroaryl al kyl, heterocyclyl or
het er ocycl yI al kyl; R5 is al kyI , al kenyl, aryl,
cycl 8@l kyThe metlexdodrayly of emtbetenedy SPyI0, whardindhe widicating
i%)éatbeao%t i onal h{essublst ct ted with one or nore Re's;
valg CREDUL TG ERELE °FS: i ndependent |y sel ected from
al kyl, hal oal kyl, aryl, al kenyl, al kynyl, cycl oal kyl,

cycloalkylalkyl het er o ryI heter IaIkyI
het ef bey cTyr mepadaiaay ﬂnéaosiwen ﬁ%@zf’ in thefirst set of
cludd ifdr vafdd) R 0, - OCF3, - -OH - SH,
RO, -S(O3H -P(O3H2, -C(ONR 9R9, -NR9R9
-S(O)2NR9R9 -NROS(O) 2CF3, -C(O NR 9S(0O) 2R9,

03( o Sora bepe el sy LR S bl b,

10, - C(=NecdiyhigIRgs fradia(NARlaykr Nrifrbi 4 USIM.O) R 10,
-S(O 2RI 0, O, -NRAC(O OR 8 and -NRIS((2)R8, wherein
t he al kyl, al kenyl, al kynyl, -28-yl, cycl oal kyl ,

cycl oal kyl al kyl, heteroaryl, heteroarylal kyl,

het erocycl yl and heterocyclyl al kyl may each be
optionally substituted with 0-5 R9a; Rs, at each
occurrence, is independently selected fromthe group
consi sting of alkyl, aryl, cycloal kyl, heteroaryl and
het erocycl yl, each of which may be optionally
substituted with one or nore R8a 's; R8a, at each
occurrence, is independently selected from al kyl,

hal oal kyl, aryl, alkenyl alkynyl cycloalkyl,

1 . 1 .




al kenyl , al kynyl, cycl oal kyl, cycl oal kyl al kyl,
heteroaryl, heteroaryl al kyl, heterocyclyl,
wahaogreesicl yl al kyl, halo, -NH2, -CN, -NO2, - C(KOTBE2008/070115
-C(OOR 14, - OCF3, -ORi 4, -OH, -SH, -SR 4, -S(O
3H, -P(O 3H2, -C(ONR 14R14, -NR 4R 4, -S(O 2NRi
4Ri 4, -NRi 4S(O 2CF3, -C(ONR 4S(O2Ri 0, -S(O
2NR14C(O OR 10, -S(O 2NR14C(O NR 14R14 , -C(=O NRi
45( 0 3.2CHhe efHoR of 4mbodirnltAQ, QhldreinNRe tdde(ddkel4 are

s o S v o

prilicddidnidkbd pddnki¥ives. R 0, at each occurrence, is
I ndependently selected from al kyl, al kenyl, alkynyl,

cycl oal kyl, aryl, arylal kyl, heteroaryl,

het ek par : r . | s
aher b ThE Btg By ity TS REKELEL Rbetved
kibgd ercopasgédbétyleen RERRCatydchy [PIXCE ubirigegrodeteryiraldk y |

nmay. each be optionally substituted wwth 0-3 Rioa;
pﬁ‘%ﬁ{ve%tt each occurrence, is independently sel ected
from al kyl, hal oal kyl, aryl, alkenyl, alkynyl,
cycl oal kyl, cycl oal kyl al kyl, heteroaryl*

het er oaryl al kyl ,* het er ocycl )"/‘I , heterocycl yl al kyl

hal o, -NH2, -CN, -NO2, -C(OOH, -C(OOR 14, - OCF3,
-ORi 4, -OH, -SH, -SRi 4, -S(O 3H, -P(O 3H2, -C(ONR
14R14, -NRi 4R 4, -S(O 2NR 4Ri 4,-NRi 4S(0O) 2CF3,

-S(O) 2NRi 4C(=0) OR9, -S( 0O 2NRi 4C(=0O NRi 4RM

-C(=ONRi 4S(O 2CF3 -C(OR 14 , -NR14C(OH, -NR14C(OR
14 , -CC(OR 14, -C(=NR14)NR14R14 ,

-NHC(=NRi 4)NRi 4Ri 4, -S(OR 14, -S(O 2Ri 4, -NRi 4C(K))OR
8, -NR 4S(O2)R8 and arylalkyl; R 4, at each
occurrence, is independently sel ected from hydrogen,

al kyl, cycloal kyl and aryl; and R2oand R2 1 are each

i ndependently selected fromthe group consisting of
hydr ogen, al kyl, hal oal kyl, cycl oal kyl, halo, -CN,
-C(O™H, -C(OOR 10, -OCF3, -ORio, -OH -C(=0 NROR9,
-C(OR 10 and -OCC(OR 10 . [0044] In a seventh

enbodi nent, a nmethod of nodul ating the activity of the
GPR 19 G protein-coupled receptor wherein for the
conpound of Formula | or Fornmula A ring Ais
optionally substituted with one or nore R s shown as
R2oand R2 1; Gis CHor Nb Qis Cor N, Xis CH or N,
provided that Q and X are not both N, Y is CH2, N(R3),
C(O, O OCROR9, S, S(O or S(O2; ni is 0-2; n2is
0-2; n3is 1-2; Rla, Rib, Rid and Rl e are each

i ndependently selected fromthe group consisting of
hydr ogen, al kyl, al kenyl, al kynyl, cycloal kyl, hal o,
-CN, -OCF3, -ORio, -OH -C(=0 NROR9, -NRIR9,

-S(O) 2NROR9, -NROS(O 2CF3, -C(OR 10, -NROC(=0O H,
-NROC(=0)Ri o, -OC(O R 10, -OC(=0)NROR9, -S(OR 10,
-S(O) 2RI 0, -NROC(=0) OR8 and -NRIOS(2)R8, wherein the
al kyl, al kenyl, al kynyl and cycl oal kyl may each be
optionally substituted with one or nore Re's;Ric is a
5-6 nmenbered nonocyclic heteroaryl which may be
optionally substituted with one or nore Re's; R2 is
cycl oal kyl, aryl, heteroaryl, heterocyclyl, -S(O 2R5,
-C(=O NR 3R5, -C(=O R5 or -C(=0) OR5, wherein the

cycl oal kyl, aryl, heteroaryl -2¢d heterocyclyl may each
be optionally substituted with one or nore Re's; R3 is
hydr ogen, al kyl, al koxy, cycloal kyl, aryl, arylal kyl,
het eroaryl, heteroarylal kyl, heterocyclyl or

heterocycl yl al kyl; R5 is al kyl, al kenyl, aryl,
cycl oal kyl, heteroaryl or heterocyclyl, each of which
may be optionally substituted with one or nore Re's; R
, at each occurrence, is independently selected from
al kyl, hal oal kyl, aryl, al kenyl, al kynyl, cycl oal kyl,
cycl oal kyl al kyl, heteroaryl, heteroarylal kyl,

o, o, ~RA 1



al kenyl , al kynyl, cycl oal kyl, cycl oal kyl al kyl,
heteroaryl, heteroaryl al kyl, heterocyclyl,
woaogdresicl yl al kyl , hal o, -NH2, -CN, -NO2, - C(RQIy0$2008/070115
-C(=0)OR 14, - OCF3, -OR 4, -OH, -SH, -SR 4,
-S(O 3H, -P(O3H2, -CC=O) NR14R14, -NRi 4R 4, -S(O 2NRi
4Ri 4, -NRi 4S(0) 2CF3, -C(KDANS 4S(O2Ri 4, -S(0O
2NR14CC=0) OR14, -S(O 2NRi 4CC=O NRi 4Ri 4,
-CCEONRi4S(0O) 2CF3, -C(OR 14 , -NR14C(OH, -NR14C(OR
WHat,is clopedl B: 14, -C(=NRi 4)NR 4Ri 4, -NHC(=NR 4)NRi
4Ri 4, -S(OR 14, -S(O2Ri 4, =0, -NRi 4C(=0) ORi 4 and
-NRi 1. 4( @yvﬁele@s twsngf/reézggrﬁ Lg)é’%qw 'F@Hg gonfii%lred to implement
sédiﬁiﬁ Qﬂ%ﬂgj Yerd¥ IE%%IL&Q)J{( TR WHEREE BomAldhYdatiodk KMYWTRU
cycl oalky aryl, aryl al het er oaryl ,
cm;p‘ssmryl aI kyl, heter ocycl yI and het erocycl yl al kyl

wherein th | 3{%’ y Y.
het er oar yﬁ %eﬁee{’%eér g%r ?‘{f tl% Leh r ocy {:c%gé( Ogtratum (NAS)
MBﬂ@Ch@NwSambsdagewmﬁanhg isecmwylpamadnbgers,tmﬁ]t i tuted

with 0-5 R9a; E‘H&I gh]occurrence S

i ndepende"’nP‘l'og‘}e?@T Byre al kyl , hal oal kyl, aryl,

al kenyl, al ky @¥ternfiN&whatteykhe @éﬁkl@ﬁbgﬁﬁ&gﬁ are correct; and

heteroaryl heteroarylalkg het er ocycl yl,

het er ocycl yl aPRYbrm gegegurity\precedurr basegpn thegjetprpination.
-C(OOR 14, - OCF3, -ORi 4, -OH, -SH, -SR 4, -S(O 3H,

-P(O3H2, -C(ONR 14R14, -NRi 4Ri 4, -S(O 2NR 4Ri 4,

- NRi 25( O'DEF@TRICOKY a1, wEeL)iR Bh@ proc&{sty cahBrises:

4C(K))OR Q,: S(.O Ri 4CC- 4S( O

2CF3, - O d)‘ﬁbﬁﬁr(‘ 3 ‘NEO Bfﬁé @%}C@?glﬁe andoy g R

14, -C(= Iﬁlﬁﬁéﬁﬁgm&@nem—u =NRi 4)NRi 4R 4, -S(OR

14, -S(O 2R 4, -NRi 4C(=0 CR 8, -NR| 4S(OZ)R8 —O and

arylalkyl; R o, at each occurrence, is independently

sel egt ed e, I kv,

sel o5t 20 TORIs 1ok o Gnrclo Blocad b

het er ocycﬂ ¢ipheridg kngiaecopligyed |tk pperafg @i bothHERC and NAS
¥crlnogl kyl, aryl, arylalkyl, heteroaryl,

PRER ?oa?yl al kyl, heterocyclyl and heterocyclyl al kyl

may each be optlonally substituted with 0-3 Rioa;

Ri Ca, at urrence, i.s i.ndependently sel ecte
fr orrflal k ﬂléﬁ%[ipﬁg;ﬁmmép Wher%}pwgﬁypcurgywﬁgg%ure includes at
1634 | iRl d?yt!he OUSH AR @YAr@ééﬁiﬂhn% B5d &{cR3dd, 'droI.I)pm% the message,

heteroaryl al kyl, heterocycly heterocyc
reparging- %Nl—@lurecw anpiber prd(o@)ldayer,o(n@mmg,@ re-a’mlléatlcatlon

3855 to B Pt Sychy RPNy RfFgdiny 764 Voo

mﬂel,()n)d\dﬁhg 46(E)BRDeregibiered MEdte 4ﬁ(ai=1@)aﬁﬁng ,coufs{ Of number of

NR.14R14 )R|4S 2CF3, - G(O R 14 | .
et SUPRITENR FHEUOPR i 2 DSCRrl Rt delegnanFie, H gty

plafrBé!aéters NHC( =NRi 4) NRi 4R|4 -S(OR 14, -S(O 2Ri4,
-NR 4C(OOR 8, -NR 4S(2)R8 and arylalkyl; Ri 4, at
each occurrence, is independently selected from
hydr ggen, I : . d .
are gach |ﬁ%§%§ﬁ£ﬁ§#gw§l§%{eﬁ%ﬁg%@m I?ﬂ‘{]eﬂaﬁ%q‘e% EWstution
(EBRS witelery defichytheagethod @biptisingal oal kyl , cycl oal kyl ,
halo, -CN, -C(OOH -C(OOR 10, -OCF 3, -(Pio, - OH,
-C(=ONR 9R9, -C(OR 10 and -OC(O R 10 . [0049] In a
twel fth enbodi ment, a nethod of nodul ating the
activity of the GPR 19 G proe8@i n-coupl ed receptor
wherein for the conmpound of Formula | or Fornula IA:
ring Ais optionally substituted with one or nore R s
shown as R20 and R2 1; Gis CHor NNy Qis Cor N, Xis
CH or N, provided that Q and X are not both N, Y is
CH2, N(R 3), (O, O OCROR9, S, S(O or S(O 2; ni is
0-2; n2is 0-2; n3is 1-2;R is a 6-nenbered
nonocyclic aryl, a 5-menbered nonocyclic heteroaryl or
a 6-menbered nonocyclic heteroaryl, each of which may
be opti onaIIy substltut ed W|th one or nore rrenbers

o o o o o

-




OCF3, -OR10, -OH, -SH, -SR10, -S(O3H, -P(O 3H2,
-C(K))NR 9R9, -NRIOR9, -S(0O 2NROR9, -NR9S(O) 2CF3,
WO DOYO2RR 9S( O) 2RI, -S( 0O 2NRAC(O OR 9, - S( O 2NRIAD)SAYIMR0115

9R9, -C(ONR 98(0)2CF3 -C(=O R 10, -NROC(O H,
-NROC(O R Q,. C(=NRj
4) NRi 4R|1‘&°91V1§6© Wn BCCGSSS%*@W NAS %)meswdlaﬁsamamge

coMVBRShERMRrity Waohseitrihe al kyl, alkenyl, alkynyl,
aryl, cyc oa? cIoaIkyIaIkyI heteroaryl
het er oar )deéqflm}dlﬂmgw‘@ﬁefrh@c led secuniity phmleq’t@m/@eydoaﬂeky land
may each Le
at each cgﬁ)?]%#ég %LA%ltﬁ)ggéeghye %e\ﬁ” r}Th d‘t%gedﬁn%lP%%o? ‘he
group consisting of alkyl, aryl cycloalkyl

het ef oar and ., eac be
opt i 9nal Iy'b"eslﬁ}ﬁgl (ﬁﬁ%ﬁé,% egein tg\r: ymgc re jpsludes at
lést %a@ hof QBE UbT SRRg: dis&egaﬁﬁﬁfgeﬂﬂaemelsyag‘ée hg@ﬂ IS? ko %essage,

aIk hal oal kyl, "aryl, al kenyl, al ky
laal & faidumeyto, amfbé? Fastprol lazen rlama}tm Rlyl‘e authen 1catlon

% % y&‘?‘%’)}"&ﬁ P‘i?‘%%%%ﬁ.%’%!(E%Wymaﬁ%ﬁ@}w_mle)

magR] Movirgf @) MM _Pe@Sered Sabd NRaimtRindng et Bf Aumber of

féigiro ,g H%cg%lg) _ag:;zle éﬁ(a%(z%: %\ﬁ?t%@g{,ggﬁ%dfc?&%l&g t%le security

pafENR. 4S(0) 2CF3, -C(OR 14 , -NRVC(OH, -NR14C(OR
14, -O(OR 14, -C(=NRi 4)NRi 4Ri 4, -NHC(=NRi
4)NRi 4Ri 4, -S(OR 14, -S(O)2Ri 4, =0, -NRi 4C(O)ORi 4

and = NRi ; : o ' :

i nd eZie nd e'ﬁt%( fﬁi)(g c { E&‘ l?pﬁg m%ﬁ%g?lgg@# N%?ﬁ e,sg%%ek 8?&;5?1“ a
pegtotal dieRgér lnahl,dhl}g aNASbdgrepchrumbenr y| |

het eroaryl al kyl, heterocyclyl and heterocyclylal kyl,
wherein the al kyl, cycloal kyl, aryl, arylal kyl,

Eet egoar yll‘he inlef(lﬁildaﬂkzldiﬂxl k)ﬁhx};thhﬁt@ﬁmsd?gyl agd _ |
eterocycl ylal ky e Qptiona stitute
with 0-5 md&ﬁl@éﬁ eteetiqihaspd an t hesmi depsngenEmper

sel ected from al kyl, hal oal kyl, aryl, alkenyl,

al kynyl, cycloal kyl, cycl oal ky | al E\éﬁ het er oaryl

het eoar yThs mythod h&lmﬁwhgrem the NokSeepubydeaitnyber functions

-C(=0) OH, O OR 14, - OCF3,
ag%ﬁg‘ﬁsa%lde -SRl 4C(-SzO) 3H,C(-PzO) 3H2, -C(O NR
14R14 -NRI\/R|4 'S(O 2NRi 4Ri4, -NR 4S(0) 2CF3,

o 1o Gamethefiat glatglggmﬁﬁreag%l@%gﬁsquﬁc@' bt contains

deﬁﬁé@imema&lag @R 14 , -O(OR 14, -C(=NR 14) \R
4R14 , -NHC(=NR 4)NRi 4R 4, -S(OR 14, -S(O) 2Ri 4,
-NRi 4C(OOR 8, -NRi 45(CG2)R8, O and arylalkyl; Rio,

at each OE%J]& igh hQ .
al kyF1f al enyF F)ﬁfllﬁy 8 gggfquﬁﬁg#msg'r%?&kg?; al k qu,tams
ahmgenamdwhprdm&quodl kyl, heterocyclyl and

het erocycl yl al kyl , wherein t he cycl oal kyl, aryl,
aryl al kyl, heteroaryl, heteroaryl al kyl, heterocyclyl
and het ermessgkettodl ok ylaimi By whafdin bt NARiehge/is correlated with
s&(gstitut ed wwth 0-3 Rioa; R Oa, at each occurrence,

8 ently selected from al kyl, hal oal kyl, aryl,
al kenyl , al kynyl, cycl oal kyl, cycl oal kyl al kyl,
heteroaryl, heteroaryl al kyl, heterocyclyl,

het erocycl yl al kyl, halo, -NH2, -CN, -NO2, -C(O OH,
-C(OOR 4, - OCF3, -ORi 4, -8H, -SH, -SR 4, -S(O
3H, -P(O 3H2, -C(ONR 4Ri 4, -NR 4R 4, -S(O 2NRi
4Ri 4, -NRi 4S(O 2CF3, -C(ONR 4S(O2R9, -S(O 2NRi
4C(OOR 9, -S(O 2NR14C(ONR 14R14 , -C(ONR 4S(O
2CF3,-C(OR 14 , -NRMC(OH, -NR 14C(OR 14 , -OC(OR
14, -C(=NR 14)NR 14R14 , -NHC(=NRi 4)NR 4R 4, -S(OR
14, -S(O 2R 4, -NRi 4C(OOR 8, -NR 4S(2)R8 and

aryl al kyl; R 4, at each occurrence, is independently
sel ected from hydrogen, al kyl, cycloal kyl and aryl;

R20 |s hydrogen and R2I |s sel ect ed fromthe group

o s R o o o




Xis CHYis CH2, N(R3), C(=0, O OCROR9, S, S(=0 or
S(O2; ni isl, n2is 1l;, R is a 6-nmenbered nonocyclic
warph/P12a815- menber ed nonocyclic heteroaryl or aCT/US2008/070115
6- menber ed nonocyclic heteroaryl, each of which may be

optionally substituted with one or nore nenbers
sel ebd.ed TheanetRiod of aim 18 wherRimtherCOVNG, vaRiiajs fBF diphering
((ﬁgmg and Rie are each independently selected from
p consisting of hydrogen, alkyl, alkenyl,
al kynyl , cycloalkyl aryl het er oaryl , heterocyclyl,

hal 0, - NH2, (O OH, -C(O.OR 10, -OCF3, .
- ORi bt - Gle msﬁhod 0§R‘|a 8("13?%‘141 theg valueixforriptegrity
p?ngctlo T-5( O 2NR9R9 - NR9S( O) 2CF3,
(=0 NRIS( O) 2R, - S(0) 2NRIC( Q) OR 9, - S( O) 2NRIC( O) NR

9R9, -C(O) NR 9S(0) 2CF3 -C(O R 10, - NRIC(O) H,

1) N et Y Sy R PR v 5 gqpgpination

of NRDL(IARadd anCOUNRRER( O2) R8, wherein the al kyl

al kenyl, al kynyl, cycl oal kyl, aryl, heteroaryl and
het erocycl yl nay each be optionally substituted with
one g IO Meikvd dteRYinded wHitdindhe CRINTOARuOboripdses:
Rib, Rrc, Rid and Re is heteroa% R2 is cycl oal kyl,
aryl , hetﬂ@rwﬂuemmdﬁw ands( O) 2R5, C(O) NR 3R5,
-C(O) R5 [ fycycloal kyl, aryl,
het er oary %ﬁéﬁ%%&%ﬁ#%ﬁgﬁga h be opti onal 'y
substituted W|th one or nore Re's; R3 is hydrogen,

o B AR i K B s o coumter

heterocycl yl al kyl; R5 is al kyl, al kenyl, aryl,

cycl oal kyI heteroarég or heteroc Cld)r(@ each of whi ch
may B optheomathod of glpdm 12 veeraint Flue iResed as an

N R S e Si'yiféif’kfy{ .

cycloalkylalkyl het er oaryl , heteroarylalkyl,

ot 100y Sl SRR ¥ 3htban 8 op Bt Daged as am
inISRI 0.2 defiphatihg irlte£diBHErotectio)aNdriReh. - NROR9,

-S(O) 2NROR9, -NR9S(O 2CF3, -C(O NR 9S(O) 2R9,

-S(O 2NRAC(O OR 9, -S(O 2NRAC(O NR 9R9, -C(O NR

95( QQCF:il‘he%a@}%d:l& clalﬁR%:(v@é'lle r IRAGOONT vAe iObAdRired

-C(= NHC( = NR|4)NR|4RM -S(OR 10,

be@@@)\@is SBCUGW acmw(nO) OR 8 and - NROS((2) R8, wherein

the al kyl, al kenyl, al kynyl, aryl,
cycloalkyl,cycloalkylalkyl, heteroaryl,

het e2bar yI'ed kigthodloétlaim a2 o ydreanitie @ENTembledk a2 kit or less.
may each be optionally substituted wwth 0-5 R a; Rs,

at each occurrence, is independently selected fromthe
gr ou Conpies hhdilo®fofadikith , 18 Wheresy Gheabkyhnd the HFN are
het eroaryl and heterocyclyl, each of which may be
copfigurablel y substituted with one or nore R8a 's; R8a,

at each occurrence, is independently selected from

al kyl, hal oal kyl, aryl, al kenyl, alkynyl, cycl oal kyl,
cycl oal kyl al kyl, heteroaryl, heteroarylal kyl,

het erocycl yl, heterocyclylal kyl, halo, -NH2, -CN,

-N2, -C(=O™H, -C(=O OR14, - OCF3, -ORi 4, -OH, -SH,

-SRi 4, -S(O3H, -P(O3H2, -C(ONR 14R14, -NRi 4Ri 4,

-S(O 2NRi 4Ri 4, -NR 4S( 0O 2CF3.32-C(K))NRi 4S(O) 2R 4,

-S(O) 2NR14C(O OR 14, -S(O 2NRi 4C(=0) NRi 4RM

-C(=ONRi 4S(O 2CF3 -C(OR 14 , -NR14C(OH, -NR14C(OR
14 , -OC(OR 14, -C(=NRi 4)NRi 4RM - NHC(=NRi 4) NRi 4Ri 4,
-S(OR 14, -S(O2R 4, =0, -NRi4C(OOR 4 and -NRi
4S5(2)Ri 4; Rg, at each occurrence, is independently

sel ected from hydrogen, al kyl, al koxy, cycloal kyl,

aryl, arylal kyl, heteroaryl, heteroaryl al kyl,
heterocycl yl and heterocyclyl al kyl, wherein the al kyl,
cycloalkyl aryl arylalkyl heteroaryl

1 . o 1 . - 1 . I T e 1




-C(ONR 9S5(0 2CF3, -C(OR 10, -NROC(=OH, -NRIC(=O Ri
0, -OC(OR 10, -OC(=O NR 9R9, -Ct=NR 14) NROR9,
WO NIRRT 4)NRi 4R 4, -S(OR 10, -S(O 2R 0, PCT/US2008/070115
-NROC(=0O) OR 8 and -NROS(2) R8, wherein the al kyl
al kenyl , al cl oal kyl aryl heteroaryl and
het e?%cycﬁ}ﬂ m%lyode%%ﬂa% 1gptihsrein| the GOUNT walsg inithe NAS
sé’c[\?en@é nﬁbe%r @N?amﬂ’ Hﬁﬁlu%ﬁ dbtidtioRt ]!) S \Esif? tﬂ gOUNT
and Rie1s eteroary , 'S cycC
Vahwl heteroaryl het erocyclyl, -S(O 2R5, -C(=ONR
3R5, -C(=0)R5 or -C(OOR5, wherein the cycl oal kyl,
aryl, heteroaryl and heterocyclyl may each be
opt i Dhal IThesubitiodiofélaiin 6f WherehietleNA® hesRgesndiRdel #ireless

e T I HRCEE L

heterocyclylalkyl R is al kyl, alkenyl, aryl,
cycl oal kyl , heteroaryl or heterocycl |, each of which

may e opkhegnethog of¢lpirn 2 wherein the WHR Unapabiliy tnformation

ﬁ@?‘tgi dependently selected from
&Pﬁatgg oaﬁﬁq\r‘&éar yFmphP’klhg al kynyl , cycl oal kyl,
cycloalkylalkyl het er oaryl , heteroarylalkyl,

het eéé) C)&: %r&ilhhs S oreéc %n?néy@ggng gggd’]i:e%ﬁolution

(L'm ﬁhrele‘éé @akk, thE(thﬁb@comﬁiﬁ NR 9R9, - NROR9,
-'S(0) 2NR9R9,. - NR9S( O) 2CF3, C( ) NROS( O) 2R9,
-3(0) ZNRgﬂqwag’ackg(Qgtg VETSRRR @F@col.(emlﬂﬁrotocol Data

U5, Pk e B IoRRY PR R o 1 0

-S(0O 2Ri Glet@mlmnﬂ?@b)éiih)efﬁmsswndty hRBi€@R)Fure oohects iand

t he al kyl Iken ycloal kyl , . .

cycl oal kyfi® OWImQ/ B 8?%?11% r‘é?ded %‘%%%@Pﬁ tglﬁ lii/é?e;mmatmn'

het erocycl yl and heterocyclyl al kyl nay each be

opti gnal | sub tituyted with 0-5 R9a; R8, at each

occuf F-endere method od slaimeif fuythex compBiging: om t he group
consi st i %n@fng%lnﬂhlcaﬁ&ﬂfrom%hm]e&}drce &ﬁ%ﬁ%PQ@(RﬁC)quer to

het erocycl yl, "each of be optiona
askBEP layer andirating wéle@hernm @R@anesgagﬂsmuw&s ataldast one of

t | ected f | kyl
S Bt R ™ oy Te Cycl oal kel - hal o,
- NH2, CN C(O)OH -QOQOR_ 4, -OCF3, -CRi4, -OH

i ARi 4 O 2NRi 4R 4
i NRlQ%g( jﬁi?eth" Fiaim27 fugihe & ?!IG?IBPH&HENRMO( OR 14,
-0(OR Jséndi% QiR 1illfhcat1§(1 @R the RRC Ié}'@ﬂ‘kgt@k%@‘f’ layer
and -NRi. 45( Ri 4 at each occurrénce, is
lnﬁe@y@ﬂ@mﬁhgﬂ’» r@eseseae $¢ miTApemistrshdoes iy requineles Agast one

ﬂ%¥1 I yl, heteroaryl,
Ml%@ ’ Elw,anﬁgt{%lregic cl yI and heter ocycl yl al kyl ,
mhereln the aIkyI cycloalkyl aryl , aryIaIkyI,

hete heteroc cl and

het e Y&V %@eaﬁt“?ﬂa Wa// substituted
Wi th 0 5 1ﬁ@1@atlﬁ§ﬁo aBD(Hﬂﬁgielﬁﬂhﬁﬂ ExIl mmeb&.ges beginning with a
|ndependentl sel ected_fromal k hal oal Kyl , aryl,
PEgde B&{ﬁnmessagydwyd?wpherﬁé pBintegyity proteqted.
-qqu+ -C(OOR 4, -OCF3, -ORi4, -OH, -C(ONR 14R14
, -NRi4Ri 4, -S(O2NRi 4Ri 4, -NRi 4S(O 2CF3, -C(OR 4,
-NRMC(O H,-NR 4C(OR 4, -OC(OR 4, -S(OR 4,

-S(O 2R 4, -NR14C(O)OR 8, -NR34S(®2)R8, O ;R o, at
each occurrence, is independently selected from al kyl,
al kenyl , al kynyl, cycl oal kyl, aryl, arylal kyl,

het eroaryl, heteroarylal kyl, heterocyclyl and

het erocycl yl al kyl , wherein the cycloal kyl, aryl,
aryl al kyl, heteroaryl, heteroaryl al kyl, heterocyclyl
and heterocycl yl al kyl nay each be optionally
substituted with 0-3 Rioa; Rioa, at each occurrence,
is independently selected from al kyl, hal oal kyl, aryl,
al kenyl , alkynyl hal o, - NH2, CN C(CDCR 14 -OCFS,

~7 I'\\LII-\ A AT<A A




RleJ Rla, Rib, Rid and Rl e are each independently
sel ected fromthe group consisting of hydrogen, alkyl,
wazdegnizRsl al kynyl , cycl oal kyl, hal o, -CN, - OCHIT/UR1£))70115

-OH, -C(=O NROR9, -NROR9, -S(0O) 2NRIOR9, -NRIS(O) 2CF3,
-C(OR 10, -NROC(=OH, -NROC(=0)Ri o, -OC(OR 10,

- OC(36D) NHHednethsd Of Elaifi, 27-fB¢tBe? Bdiprisidg9 C( =O) OR8 and

- NROS( O2).R8, wher ei al kyl |, al kynyl .and.
cyol oal kR acHE BE g teiat o REG et bRl ARGt o
pPIdef&HifinEE RRC WeSsdge vallbelipiFe had iffeBACY fldtécted.
heteroaryl which may be optionally substituted with

one or nore Re's; R2 is heteroaryl or -C(O) CRs,

whergl.n i REfRAAR bim P ubthe b BRGgy Substituted
with one or nore Re's; RS is alkyl; alkenyl, aryl,

cycl oal kyskttingped eipbering onintégritycbegkihgflag atdbie RIC toviptter or
. .pe .opt i |1y substituted with one or nore Re's;
n§§¥m§{d5§%58§§35¥§%¥§9, i s i ndependent!|y sel ected from
al kyl, hal oal kyl, aryl, al kenyl, al kynyl, cycl oal kyl,
cycl oal kyl al kyl, heteroaryl, .heteroaryl al kyl,

het e¥%cy cifif methedof slajmy 31 frther compriging: oN) - (0 OR

10, - OCFg; Heg?iﬁg%RCQﬂess[%EE at o @DCﬂ%@)ﬂm’transmitting
-NRORO, -9 0) 2NROR9, ~NRIS(O) 2CF3, - (O R 10, .
theyrecPEO R DUsReG(decipRering atkf;([@]?{Psz l:eggl@)ed:\corge;spondmg to
oot O) 2R 20, - NRIC( = d - S : ] '

Rt Akt e PR AR & il B b itk and
desiphedhk ifithk kigheringtfigdamyt sethet er oar yl al kyl ,

het erocycl yl and heterocyclyl al kyl may each be
optionally substituted with 0-5 R9a; Rs, at each

0CCUSS eNCPhe mdtHodUFRRAMEN fwﬁeelcsﬁbeﬂiﬂ%om the group
consi sting of alkyl and cycl oal kyl, eac

i of which ngy
be opt i orfipepdinghs tilessage Authentasasionr Cada én ke RDCRGDUs

B R B A R R, Py chook
ohallkPDCRH) Us Eteived(hichimaXXdRBR hdssag@CHE 3he indBgrty check

-0, - )NR 14R14, , -NRi 4Ri 4, -S(O2NR 4Ri 4,. .
flagds ﬁ%%%@@? 9@]@?@@&?@%@ %ﬁiﬁya\w&l@i‘&&% Hag is not
seC(OR 14,-S(OR 14, -S(O2Ri 4, =0, -NR14C(O OR 14

and -NRi 4S(O2)Ri 4; R9, at each occurrence, is

i ndependently sel ected from hydrogen, al kyl,

cycl gal k YAPS i .cycl oal kyl and
o y1 Py e o B L T, 70- 5 o
R9a, at emttingsciphecngandiistegriticglmckingtflag atéheBREKo cipher

fr,om al kyl I kyl, aryl, alkenyl, alkynyl,
a&‘}éﬂ%‘*ﬁ% F%‘e%gﬁkg,e e LN TGO OH GO OR 14,

-OCF3, -ORM -OH, -C(ONR 14R14 , -NRi 4Ri 4,

-S(O2NRi 4Ri 4, -NRi 4S(0 2CF3,. -C(O R 14,

_NRi 39 = mirod e clairg 4 further coiprising: - 5 o) R 14,

- S( O 2R 4ip s MRIFRROER sBges RS B dhd?i i henPas PHOP FUUS,
each occurrence, is independently selected from al kyl,
degipheringy PDERY BIPYE | respived eryesparéinge to pibleo B¢ ymessages,
subst. t ut.ed w -3.Ri : ,
ek et dutishelSptiln ot H A DR DO Fifb B Gine to
teddepmiyted RREYmMyssaghglamd pétirmingNn inte@)iRcHetk orOaGEPDCP
- 4, -0, ~CONR 1 -NRi 4Ri 4,. - S(O 2NR 4Ri 4, .
s H%Fb)%géﬁ@% -“@@w%Rgﬁmw%s Hi the &rﬂa&%)aﬁdf&tegnty
-OC(OR 14, -S(OR 14, -S(O2Ri 4, -NRi 4C(=0O OR8 and

-NRi 4S(Q2) R8; Ri 4, at each ocgairrence, is

i ndependently sel ected from hydrogen, alkyl,

cycl oal kyl and aryl; R20 is hydrogen; andR2 1 is
selected fromthe group consisting of hydrogen, alkyl,
hal oal kyl, cycloal kyl, halo, -CN, -C(OOCH, -C(OOR 10,
-OCF3, -ORi0, -OH -C(=ONRI9R9, -C(OR 10 and -OC(O Ri

0. [0070] In athirty-third enbodi nent, a nethod of

nodul ating the activity of the GPRI 19 G

prot ei n-coupl ed receptor wherein for the conpound of
Formula IA: ring Ais optionally substituted with one

o o —~ s - . o - ~




cycl oal kyl and aryl, wherein the al kyl, cycloal kyl and

aryl may each be optionally substituted with 0-5 R a;
waRm9/orR8leach occurrence, i s independently selRCH/E$2008/070115

from al kyl, hal oal kyl, aryl, al kenyl, alkynyl,

cycl oal kyl, halo, -NH 2, -CN, -C(=0)0H, -C(=0)O0R 4,

chéRing3flag @Rsd¥] andGiht pefortifgReiph&ivhg,- ddei pheing, apdr(ding and

NRi., 4 NRi, 45(0) 2 OR 4, -\R
"%5@?“55&’ mglﬁ&&%ﬁgs %FSGBC(C%)R? 4, -S(=OR 4,
S(O 2R 4, -NR MY{=0)OR 8, -NR 4S(C2)R8 and =0; Rio,

at each occurrence, is |ndependently selected from
al kyP6- cybheomeiad odstpiny 3 further cAmprlfingach be

O R W B 8 gl O, b

seairdxlpayametery ko thed RBGYL , al kynyl, halo, -NH 2, -CN,

-C(=0)0R 4, -OCF 3, -OR 4, -OH, -C(=ONR 4R 4, -NRi

4Ri 4, -S(O 2NRi 4Ri 4, -NRi 4S(O 2CF3, -C(=0)Ri 4,

- NRi 37.C('FRY fethddRf Maim@)7Rivhérein (K POC Rilayer dosé n@)ﬂgi'foﬂm at

-SéO) 2Ri.4, -NRi A4C(=O OR 8 and -NRi. 4S(Q2)R8; Ri 4,

least pne elgipheringor m&egrm@ﬁ%ﬁ%fém P@REQ RRSEREESTURIeRS inStructed

t@&%&’gf%eﬁ@@" cycloal kyl and aryl; R2o is hydrogen;
I's selected fromthe group consisting of

hydr ogen, al kyl, hal oaI kyl , haI o and -CN. [0076] In a

thir niAt h d| had of nodul ating the

acti %/igty ’g? %%;9& ?Cf eélcﬁm brfgéd recept or

wher ei n f@phdrhgmmﬂmﬂes@fag&an&ul alAring Ais
optional ly supstituted %%R%ne or nore R s shown as

R20 and R2iesrisyiptotgetipg f RUIESA8E: Y is O ni is 1;
n2 is 1; Ra, RRb, Rd and Rie are each i ndependently
sel ected from the group consisting o dr ogen, al kyl,

al ked$ , Ehainefihod @Wamﬁﬁywhemncthelw&/ mepSEEe3is pagded to

Mgt bme A S M et PR o) o,

-OC(OR 10 -OC(=O NR 9R9 -S(OR 10, -S(O 2Ri 0,
- NRO @) 8 and - V\,herejnthe al kyl ,
al ke%@l ﬁ?ﬁ‘ﬁ@f %a(ff(‘fad %Hr%ﬂ TSI be optional |y
substi t Utd%ﬂnp’ﬂtiﬂg OMmBsAke ﬁ'ﬁﬂfénﬁ%aﬁon EﬂdeQMéﬁJ)awcﬁ'dQ"or integrity
menber ed nonocyclic heteroar whi ch ma optional |y
PEofisetion ove plaintext data. é’fphﬁtﬂdé%‘% agpariial B Cﬁérp FapnAn Qntlre
P[Qgﬂxgﬁ’er wherein the heteroaryl may be optionally
S

ubstituted with one or nore Re's; R5 is alkyl,
al kenyl, aryl, cycloal kyl, heteroaryl or heterocyclyl

each  of i ch t on substitute on .
cachy Bl WL EIE o e Rkl SHRS A L bE o BB
plahestddt{.r om al kyl , haI oaI kyI , aryl, al kenyl,
al kynyl , cycloalkyl, cycloalkylalkyl, heteroaryl,
het eroaryl al kyl , heterocyclyl, heterocyclylalkyl
hal 049 - CNrpe ﬁ@@mf cbhint %r@her SRiprf - SH,
SR 0, -C(O NR 9R9, -NRO (O 2 lﬁRgRgg - NR9S( ) 2CF3,
-C(OR 10md1qa|Rgg:( @‘,hpther }d}) b@s b@( OpRered, or integrity

prﬁ&%? -S(O 2Ri0, O, -NRAC(O OR 8 and

o) R8 wherein the al kyl, al kenyl, al kynyl,
aryl, cycloal kyl, cycl oal kyl al kyl , het eroaryl,
het er ary aIkyI r.oc and heterocyclylalkyl
may &dc b%ﬂef i3 %ééflﬁ%ﬁcgaﬂwsms 0-5 R a; R,
at each occurrence, is independently selected fromthe
group consisting of al kyl and3gmycl oal kyl, each of
whi ch may be optionally substituted with one or nore
R8a's; RBa, at each occurrence, is independently
sel ected from al kyl, hal oal kyl, aryl, al kenyl,
al kynyl , cycloal kyl, halo, -NH 2, -CN, -C(=0) CH,
-C(=OOR 4, -OCF 3, -OR 4, -OH, -C(=0)NRi 4RM -NRi
4Ri 4, -S(O 2NR 4Ri 4, -NRi 4S(O 2CF3, -C(=0)R 4,
-NRi 4C(=0)H, -NRi 4CC=ORi 4, -OC(=OR 4,-S(=OR 4,
-S(O 2R 4, =0, -NR MC(=0)0ORi 4 and -NR 4S(R2)R 4;
Rg, at each occurrence, is independently selected from




prevention, nodul ation, or treatnent a therapeutically
ef fective anount of a conpound of the present

WO eent228in, al one, or, optionally, in conbi natR@IUA0081070115
anot her conpound of the present invention and/or at
| east one other type of therapeutic agent.[00105] In a
fiftiethpeeddefinimgng, mBMgpr:as‘banticatimntbdm (MAQHt werd on a

i S80p fhe PORASBPU, g PR PO Mo ling £ BR0NAS ' "

adm nistering to a mamual i an patient, for exan‘pl e, a
human patient, in need of prevention, nodylation,

{1 edbhoniThs e SE‘E}NDE: 43, whezeindhe presdefinsd MAG fozd position

iCRNReWIscPPOgcRIGSENt i nvention, alone, or,
optionally, in conbination with another conpound of

the present invention and/or at |east one other type
of t t a
? plﬁm% xilgthogr%géslééu{i QIQ’I:L‘%QArteII{O]tr%l%rSS JI%%/‘ §J He%tllre mtchudgs at

le‘a@t oﬂé e[\'/t&iétfbl]l@mnngisi'@am@g a)RRCrrﬁeéslagg, drbpping the message,

ro sion or gnset of risin
repavHRE RT3 A kRt PRI, of f‘ﬁ%”g‘é?a‘?%ﬁ’éumé’ and
d6K6RB thakéRHty PabaiieRes. Of prevent| on, nodul ation, or
treatnment a tKerapeutl cally effectlve armunt of a
compound of the present invention, alone,

opti ggal lny,e 1 %t”PP Q3 3}‘3 Wh%ilelﬁ E'?Sﬂm%"{@l%ﬁw ' Rldes the
the present 1 nvention and/or at least one o type
redsoh Her thedatlure. agent . [ 00107] In a fifty-second

enbodi nent, the present invention relates to a nethod
for preventing, nodulating, or treating the

Pr Og4ESSiTHe @btHAFCladin Ty filrt Hoir d6MipRisHRAPr | S ng
adm nistering to a mammali a%ﬁatl ent. for exanp

human patyséng 2 PDECEgEpergfr Embiebﬂ‘tFNb@&P%%tit@Fﬁa@ptmT

vhifat ment a therapeutically effective anount of a
conmpound of the present invention, alone, or,

optionally, in conbination with anot her conpound of

t he ese % i on_and/ or at st Qng ot

o Rir abapBo g o gty pline os 88 i &) Eofly A’ MPSHution
(E'nEpdimts detide, the esethbd conipritingn rel ates to a nethod

for preventing, nodul ating, or treating

pr ogr essil§FFIBZoA SBESHEC h‘%’pér ?"é’ﬁ%‘iog n%ppgqrg@nce Protocol
POEPPISler i Ng to a manmalian patient, for exanple, a

human patient, in need of prevention, nodul ation, or

treat mntd%lph@ﬂlwﬁmmewagy,@fd‘ectlve amount of a

conpound

opti onal | f,-foﬁ-QSn %noﬂélﬁ&% O%he f‘z‘lﬁgrﬂ’ggggn‘%cs)a 'd of

t he present |nvent| on and/ or at Ieast one ot her type

orboly e WAoot claih 48y BhieibHsy itesictiy Berk dhabeugeived
nMssdgd RIgEoin@d pPlo? €y aammﬁﬁ@g thd Messagb.ect ed

formul ation is nmade by conmbining (a) a conpound of

Fornula I and /or I A The conpounds hereln descri bed
Ve Ay B dd d‘fci?a%ﬂfféﬁmﬁ%%m(’“ (5% ggf the present

|nven ion containing an asynmetric ubstit ut ed

at om may degerrsinling Gt positipt oﬁ:aahdeysmtawhemﬂcat’umewde (MAC)

forns. 4t.is |1 kno in the art how to prepare

opt i &8F V‘%‘é’?%’ére}cslrvﬁﬁmm?ﬁ% as by resol ution of

racem c forns or by synthesis fromoptically active

starting materials. Many geongg-ri c i soners of ol efins,

C=N doubl e bonds, and the like can al so be present

i nt he conmpounds described herein, and all such stable

i soners are contenplated in the present invention. Cs

and trans geonetric isoners of the conpounds of the

present invention are described and nmay be isol ated as

a mxture of isoners or as separated isoneric forns.

Al'l chiral, diastereoneric, racemc fornms and al

geonetric isonmeric fornms of a structure are intended,

unless the speC|f|c stereochen1stry or |soner|c form

- r L 1 NN A AN Y
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procedures outlined in Schene 4. Internedi ate 14,

obt ai ned from conmerci al sources, can be reacted with
WO ogpreedi at e 15, which are conmercial |y avai | i/€S2008/070115

can be generated by many net hods readily recogni zed by

one skilled in the art (typical exanples may be found

in Sandler, S. et al., Organic Functional G oup

Pre ati . lnc., 1983)),

in the pﬂggénggngfdabase sgﬁkgchQE%m?b yield

I nt er redidatenmifingHythetharseiphafing randr integratye pidiection b the

achi eved by treatnment with DABCO in the presence of a
messagedy SRUSECYOSE0 i n di oxane/ water at an el evat ed

tenperature. Internediate 17 can then be reacted with

where R is defined with respect to Fornula I
and/@% | Ahermgethodof glajm) 48faythen comprigingsence of a

ligand s

such as. HREngQUBLPHUR PRI Bty hetinke AR RRRrce

caiteollat(RBC)ddyrat ed tenperature to yield internediate

18. Theinternediate 18 can be carried forward to

compounds of Fornmula | and/or 1A follow ng the

pr ocsgiur emh e stHod s dlaaorEfuirthePeb@pRisings ubst i t ut i ng

intermedi ate 18 for internediate 5 Scheme 5 [00156]

Conpoundsefingornrindication st thn PREP dayesrteparadioprpsource
[ SESH

S S e S T A

mestagenedi ate 19, which are commercially avail abl e or

can be made by many nethods readily recogni zed by one

skilled in the art (typical exanples may be found in

Sands£r, The @ktld, of lgani&furthivetcompaising: oup
Preparati on

.. Vol.unpe I, Acade s, Inc.
via Mt sdﬁﬁ’aa’élgr R dpdigation ﬁgﬂnatg S’Af@? ﬁ@(ﬁ Iof0ed zegfmeéﬁurce
oG (%W!’)qﬁjPQQnﬁfbaﬁﬁ el 1ht%?ﬁ&%ﬁeék°sﬁb§é&ﬁdtoﬁea received
procedures descri bed a ove in heme 1 substituting
RRE{? oreseapeate 20 for internmediate 5. Scheme 6 [00157]
Al ternatively, conpounds of Fornmula | and/or | A may be
synt hesi zed as provided in Schenme 6. Internediate 21,
obt abhed ThHometiodnafctdial 546 Hhurtlarsompaisinge r eact ed vvi th

i nt er nedi at repar ed a de ri i.n Schene |
e et e ding be Thates g Ty dhe BHOP 1Ruioin atiopsource
c6ﬁﬁon@r R M E«Gr Bat! ﬂl%aihe@gﬂt VMthk RARGQIY it hepédsentRed

a base suc in dloxane/mater at an

nemelwrt «é‘dfattl@n@empn rig. a mechtwgeﬁnadéntgvaﬂaﬁf biang pp zugber of
§?§ i is defined with respect to Formul a
é¢%§k a%gaglis a halide) in the presence of a
i gand such as 8- hydroxyquinoline, Cul (1) and a base
such_gs I.N i.ta oIvent such as DMF, DMSO
etc 36 ar}?ﬁé Blﬂ%ﬁ"ttszﬂﬁje‘?%f CHERATELE i nt er medi at e

24. The i iHegkimgoa %ﬁe%sgé'e gathebeica@sd icedk (MAGAebriGn a radio
conmpounds of Fornul a and/qr 1A follow ng.the

resayredicandzollps { RR(D éﬂyeatfwbe PDGR e thegasrived wesiage is an
r internediate 5. Schene 7
4%&%%‘?%%6%%%00158] Compounds of Fornula | and/or
| A can al so be prepared by procedures illustrated in
Schenme 7. Internediate 25 (R1-NH2, where Riis as
defined in Formula | and/or 1A), which are
commercially avail able or can be nmade by nethods
recogni zed by one skilled in-8he art, can be converted
to formam dine internediate 26 in a two step procedure
descri bed by Donetti, A et al. (J . Med. Chem 27:380
(1984)). Internediate 26 can be reacted w th dinethyl
mal onate to yield internediate 27 using literature
procedures (J . Med. Chem , 45:3639 (2002)). The
internmedi ate 27 can then be carried forward to
compounds of Fornmula | and/or 1A follow ng the
procedures descri bed above in Schenme 1 substituting
|nterned|ate 28 for |nternediate 3. ABBREVI ATI ONS
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Managenent ( EMMIdI e) nodeor EMM Deregi stered state
340; The agent may keep a count of the nunber of

W@ 200b/0r2e81 and take sone actions upon repeat ed FGI/US$R0685070115
345. These actions may be the sane as those defined
here; The agent may try and re-attach to the network
350;5%r Thke agéndd ofelainicdSewbemimanplemahting sedulniy includes at

securit ar, ters .(keys/seqyence nunbers/key, set

Igagh Ape of 4P Yo qnpes s O Tey ke, REIPPPTE, LS repspee

réporting aWhffldre B 4 RETurdirétit, lida@taiving @unt 6f funibe of failures,
that_ stores/nmanages the security paraneters to do so

and geletipgFopunity RATAMEERTSr ity paraneters are correct,

the NAS nessage can be processed as defined for the
speci fic protocol and nessage type 360. As an exanple

t hi sb&gerthermgthiod of tleink/bBi Wwherginihe fajhire repostjmiclrdesareason

fI a%grf iiln LTE NAS or a new sub-layer for security or

Yorte "Bt agent. [0041] Layer 3 protocol inpacts

[0042] The existing L3 protocol header does not

contain a sequence nunmher. The header. of a stgndard L3 .
messde iA TeBRden Ry HARGUIBRLar & WirHlest SEhmerp ccetve unit
! {45 d2PtraRsitidh SR ENIVG @ohectbd enddeGo MM _Idle mode, the
discrimnator (1/2 octet), a nessage type octet, and a

npeghed oupprisinghe hal f octet is used in sone cases as a
Transact i.QnR: L {i " .

sub- pr ot dagiceRBERS hEhsiekh B Bo gt R I R ana

ot her wi saleldtirig exanpbet, of kkyd.ne Prot ocol Discrim nator

is set to GW then it can be used as a skip indicator.
If the protocol discrimnator is set to SMthen it my
be uged aPheméthddofRfaimh SIRIHRORPIristigscri m nator. |f
Its used as a_ skip indicator it neans that for
GWVhes s agetaining NASsecurity keysaadASMEeyai f i cance and
are 'skipped' . [0043] The protocol discrimnator

di sti ngui shes between Mobility Managenent (MM GPRS

Mobi 61ty Nesmgthelndf cla@v\9 fudtlegicompidsiggenent (SM

nmessages .the ljke. VWhjle t e type
i ndi cat es‘?e?%én%ﬁﬁ;g iff’uﬁggk%?& anlﬁ%gﬁ@ig le, Attach
Request or PDP context activation, the transaction

identifier allows the peer entities i.n the WIRUand in
the fétwoFlke methadof clagnid8rwhereptheandicating is movﬁed%yanon-

agj:ésgisfﬁ%qf@ls)nessages flows for a given protocol
Iscrimnator and a given Service Access Point (SAP).

Such a nessage flowis called a transaction. An

ext epsi onmeCchani for T Cchi O I.f LT

s aPRo ort el Ak o RRARATHORAGHRE i shidd by an
adpesk @trabGmAiASH.er ent bi -directional messages flows for

a given protocol discrimnator and a given SAP. For
exanpl e when the WIRU attenpts to obtain an I P

addr ggs, Thehfethsd aclsith 891 Whirdim tEd BB HBNE provillB® using
network. If the WIRU then attenpts to obtain another
predetdrmined pramiviesr pair of SMentities are created in
the WIRU and in the network. The TI identifies which
transaction, i.e. pair, a particular SMhessage is

i nt esded The mefhdlet|cldringid, evherein the mdicdting iagrevided when a
i ar ov L rotocol . h r- 400 i.ncl uding an NAS
%ﬁﬂ%ﬁg@ﬁgﬁﬁ%ﬁs ‘gf]%‘ge ml_ﬁ&@itlﬁée BA&t i ng L3 pr ot ocol
header, the inproved header is conposed of two octets,
and structured in three main_garts. The three main

parts are the protocol discrimnator 420 (1/2 octet),

a nessage type octet, and a half octet used in sone
cases as a Transaction ldentifier 430, in sonme other
cases as a sub-protocol discrimnator, and called skip

i ndi cator otherw se. For exanple, if the Protocol
Discrimnator is set to GWthen it can be used as a
skip indicator. If the protocol discrimnator is set

to SMthen it may be used as a Tl or as a sub-protocol
discrimnator. If its used as a skip indicator, it

o I e r A M Y - N o




val ue conprises: a NAS sequence nunber (SN); and a NAS

Hyper - Frane Nunber (HFN). 17. The nethod of any of
weeiopdizagint s 11- 16, wherein the NAS HFN i s a CROmU$2008/070115

18. The nmethod of any of enbodi nents 12-17, wherein

the COUNT value is used as an input to a ciphering

integrity protection algorithm 19. The net hod of

enmbogi nme 12-18, r.ei p,t he COU al ue, i s. used

o Bibue s etioa SRR R PRvE Pos Mkoes ol ki Taeftes
ledlsgohé bihvRe40llovwHing: Kash Bar®f., K¥c 9, agalagipgents 12- 19,
wherein the COUNT value is configured before NAS
security activation. 21. The method of any of

enmbogh me [ . 7 '
At T S e S TR
Kaheine and theShpemteceiving#id indeationf i gur abl e. 23. The

nmet hod of any of enbodi ments 12-22, wherein the COUNT
val ue is the NAS sequence nunber (SN) and duplicate

det e68.i oITHesmpetliddosfatainu SONghefeen Chdblbrigd eetity2deletbs Kens
nmet hod,. of any. of epbodi nents 5-23, wherein the NAS
uﬁ%%§%§€”Pﬁ3h%H¥%§“U¥%eless transmt/receive unit

(WIRU) capability information. 25. The nethod of

enbodi nent 24, wherein the WIRU capability information

i ndi 6%t esThaumpthod of claimAs fugther comprisitgng. 26. A

met hod faor i e [ [ ' ‘g

ool ut | ok E AT Pespld sSE Kel ool 18k iH8 el flBication.
conprising: receiving a Packet Data Convergence

ol Qi ngttecBeto s RS % SR che PR ing AleSee ShRgse

is ekdlEdridhgh@nanet ers are correct; and performng a
security procedure based on the determ nation. 27. The
nmet hod of enbodi nent 26 further conprising: sending an
i ndi gat i [ I .
| ayer Tt o el o 88 o PR BCRE R SoFkexsptHide a timer

vabesage requires at | eastone of integrity protection
and ci phering. 28. The nethod of any of enbodi nents

26-27 further conprising: sending an indication from
the RRC |'Byehmetiod dfelR®) hather coiphisiagi ng t hat the
RRC nessage to bhe transm_tted does not require at
| east onerestivingkaysiffam g NAR davesqr fom BiLE:ﬁM-i ng 29.

The net hod of any of enbodi nents 27-28 further
conprising: indicating to a PDCP | ayer that all RRC
messages Degmethed) ofiiclaima 7 wherein l‘%ﬂ gdceRd ke¥ss atre passed

111 be,ciphered or integri rotected. .3 .
oibvses BF B e sbiheh S, 35 Foha; RBARRGE gine
predbterhined primiivieRCP | ayer that all RRC nessages
begi nning with a predeterm ned RRC nessage will be

ci phered and integrity protected. 31. The nethod of
any ok embRdin{@AbLS of Gla3fh 72 {vheFeik AP resdinl k% bl gadked
ci phering or integrity checking flag at the RRCto
betpwerar 2 BRG andthe F'D ke RROetrsyagkpringtivesthe net hod
of enbodi nent 31 further conprising: ciphering RRC
nessages at the PDCP | ayer before transmtting them as
PDCP PDUs and deci phering all PDCP PDUs received
corresponding to RRC nessages if the ciphering flag is
set and not perform ng ciphering and deci phering if
the ciphering flag is not set. 33. The nethod of any
of enbodi ments 31-32 further .g@npri sing: appendi ng a
Message Aut hentication Code in the PDCP PDUs
corresponding to transmtted RRC nessages and
performng an integrity check on all PDCP PDUs
recei ved which map to RRC nessages if the integrity
check flag is set and not perform ng appendi ng and
integrity checking if the flag is not set.34. The
nmet hod of any of enbodi ments 27-33 further conprising:
setting a ciphering and integrity checking flag at the
RRC to cipher and integrity check RRC nessages. 35.



