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NOVEL PHENYLPYRAZI NONES AS KI NASE | NHI Bl TORS The
present invention relates to the use of novel
walesiowai7uyes which inhibit Btk and are useful POT/EPI089/058194
treatnment of auto-inmune and inflammtory di seases
caused by aberrant B-cell act i vation. The novel
5- phenyl - | H pyrazi n- 2- one derivatives described herein
.useful for the treatment of arthritis. Btk is a
De%%? gﬁggp the Tec famly of tyrosine kinases, and has
been shown to be a critical regulator of early B-cel
rigguel opnment and mature B-cell activation and survival
(Khan etal. Imunity 1995 3:283; Ellneier et al. J.
Exp. Med. 2000 192:161 1). Miutation of Btk in humans
SelleadinfgoBkiiReeanNbinal Xndi wvkeduagapuagl phykirnACKANACK
(XLA) (reviewed in Rosen et al. Neweng. J. Med. 1995
333:431 and Lindvall etal. Imunol. Rev. 2005
203: 200). These patients are i mmunoconprom sed and
Teéﬁﬂ%bhﬁpﬁhéﬁﬁ maturation of B-cells, decreased
rmomogtooor i and perl pheral B-cel | | evel s,
Omd]nﬂhEsh@écmlegslhEﬁ@épeﬁQéﬁteuﬁﬁnﬁéaﬁéypéﬁsé§nﬁ§0%ell

51§§aaﬁh§ngﬁt%Qr%@b%buﬂbﬂﬁékkbzabh@”p&@kh@@ﬂﬁg BGRodiments
tinul ation. Evidence for a role for Btk in autoi mmune

deéﬁaluﬁ?ﬁéﬁﬁﬁ?o?%98?%é8§e§oﬁa§aéﬁsSeﬁgéﬁeﬁr69|8é8U8§d
doBhkidef resentceause nodels. In preclinical nurine
nodel s of system c | upus erythenmatosus (SLE)
Bt k-deficient mce show marked anelioration of disease
progression. In addition, Btk-deficient mce are
BaEEékghﬂat to collagen i nduced arthritis (Jansson and
a i Exp. I nmunol. 1993 94:459). A selective
‘m%&kThﬁhﬁ@ﬂﬂ@Wlﬁasabééﬁvééﬁéﬁ§ﬁréﬂ@dtéé@é ééﬁeﬁeﬁéﬁﬂth
de€ffikgacy in a nouse arthritis nodel (Pan etal., Chem
Med_Chem 2007 2:58-61 Btk is al so expressed b¥
cel PSFBt her t Hah B ePFE2that B%&t%%r?% BIVEY Tn
di seake processesowFodgexanpl e, Btk is expressed by
mas LceIIs ang BEE g§f|0|ent bone marrow derived nmast
cel 'S dermonstrate |npa|red antigen induced
degPdKul at i ond{$wakiletoas . tganBhotsiGhem 2005
280-40261) . Thi so shoys; Bt kuseul 8 be usef vk Lostegal
pathologlcal mast cells responses such as altergy and
ast BRETRANso PonbeyEedTf4Bm XLA patients, in which Btk

act Fwbty |SfaF%EBQueﬁBQ“ﬁQGQE@@ﬁeguﬁmgxagpha |
produ on following stinulatio rwood et a
e 18507603 B H004 = SHaFer br e RE ol bha. Rkt SpanisSIon)
reqnébannatlon coul d be nodul ated by small nol ecul ar Btk
i nhi bt ors. h eper y I
i Sp5pt osi s (To7 ary ARcoTEN T 20, 05 “S0potr 1 Aok £
3.Pfrunol . Rev. 2000 178:49,) and thus Btk inhibitors

wouldsbe usefyhqfiosethe éﬁsaéagﬂﬁg0§e@etéﬁlQcﬁéﬁgiI
Iy honas and | eukem as (Fel dhahn et al

Med.
20051461: 1837TU1WhP%¢f%?E¥ta%b%E%Pl%h%UbP%%eh¥elated to
anE@MﬁﬁtbOﬁf@@Q¥a6@5n5 pheny|-|k+a%ra2|n 2-one
er ives of Fo VIV wherein Ris H - Rl, -
Nég% { a]gg](RZ R3; RL is aryl,
hetEDdaryl c@@$©a$kyt;omrohe$emobycl@@tkgrk andegs node
Optﬁﬁﬁﬁ"y substy &SQ}W%fQ QQSC fd?@[ﬁ muMPfﬁféQ
eac i s i ndependent ydr oxy, Tower
hydPB%$al kyl , Phbﬁk¢ahI%®W%ll%bl%@%ﬁrohl@h@ﬂn%h1no

cycbpatkyl , Cﬁﬁ&@ﬁ&%M'd&@M@Inﬁ'KNére@e&E£@ﬁ5P|Oa|ky'
cyang, nitro, %gmer hal oal kyl; R2 is -C(=0),

-o=9o (c%?a Sy et g MR 2 )2, -(CH 2),
-Q(eRrR2) q, R , re SHREcPNYERR' ) 2, or-S(=0) 2;
wher ei n each R2' is independently H, |ower alkyl,

| oner al koxy, | ower hal oal kyl, or |ower hydroxyal kyl ;
and g is 1, 2, or 3; R3is Hor R4; wherein R4 is

| oner al kyl, | ower heteroal kyl, |ower al koxy, am no,
aryl arylalkyl al kyl aryl, heteroaryl, alkyl

1 .
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al koxy, hal ogen, nitro, am no, cyano, | ower

al kyl sul fonyl, or lower haloalkyl; Qis CHor N, Y1 is
wokan/obwower al kyl; Y2 is Y2a gr Y2b; wherei n YPEI/EB20pD/058194

or hal ogen; Y2b is lower alkyl, optionally substituted

with one or nore Y2b ; wherein Y2b is hydroxy, |ower

al koxy, or hal ogen; each Y2 is independently Y2 a or

erei n_.Y. n. Y, al kyl ,
optlon&ﬁly s&gl tté ﬁééfgﬁo%%n%$gl éh££¥§£ wherein
Y2 BUﬁthydrd&@YS1@®er@4k@&ySh@¥e%a¢®@@m@ln is 0, 1,

2, opp3; Y3 is halogen ofviowet @lkydx wherein the
| oner al kyl is optionally substituted with one or nore

sub8Ei t uent s $&Fect EEFRON t e- groudfCeohi sting of
hydeauypmbéovgstatkoxy, amino, and hal ogen; mis 0 or

1; ﬂ is Y4 | Yﬁl Y4c, or Y4 ; wherein Yda is H or
hal ogen; Y4b ?% t'dWwer aIkyI optionally substituted

wi t BBBe or nomeveubst inodents sel ectreduf ¥ ont 1 dies gs peipen
con ng of g

an1§gﬁggnd &a%?§6$iP%§§@£%%% ?s&4§m§$c%€%d% k@?%
optionally substltuted with one or nore substituents

oSel ecbedi Ergﬁhhagr@ﬁgyﬁgceﬂél§bh@9tekml@%@nu@hbﬁl (LTE) of
| ower. hal oal k n, hydroxy, amn no,

Io e o]
thg| kely©~angdey. dtﬁgg tR8Y BBEFrBn FW§ EBb%Fﬁ%EY%dIﬁFPﬁed
laeaecor hbgeekoweerabkyhk; racca, phapracedt sgakky capacity and
acc ab sal her lL.n_o varia n of rmul a
coPEEgRLr PafaP Bl I8 88k ER-ORRVALLRLLER Of ohel MHLBgnt
undﬁdShanélOQ Dﬁ bofie vateaehontof tFesAukaathigsi way be seen

at”§EB¥| TRN35S 203 @@d3”b'%2@08L659n§n¥§Eiéa'9H Qﬁcal Layer
Formula I, Y2 is rrédrox methyl. I n one var|a¥|on of

PrEgeAuras| (Retepgensl hylharl Y2 P&LAGAPBxyRethgl PrEATILY
do@ﬁﬁeM@réétEQHl@EtFQr”UBath,FE@ hedhydpoxyaetbykidarks in

S evarlatlnofF nmul.a |
Ll 00, Tb5°PanRy aPORyRtL RYRTPRSF 08, ChRd v PhEaoY fetailed
bebne wari desonibtdFeinulia theQecbsthixtl nfonkev@bbambda.
of Formula I, Qis N, Yl is nethyl, Y2 is
hydroxynmethyl, nis 0, and mis 0. In one variation of
[00Fbr fsllacktionpsoCHraflhoonesvuarrasi encopiFenrmyhallE on the

ppb&xCH, AY%ak§1H§§Q¥| EYzlgﬁehxdEQXXHstbwaHnatles and
mis n one variation of Fornula I

. Y4
degperarrdysing pdnaregent Fbwef atkgratef PBméPd b D£
rebaligakkyl . IEnthne variati easef EpenukambpsYdhesagledption

. (a erein Y S alo al k r | ower
inf3FgaPRor, o Teecpbe i FEOERe, Ry B Ko RoaymEhy pase
mag bs.0, Iantdhm £8s6. cEnaonBLlvaltilatbhbomoof EbenﬁEaSEndR its
dalc§ O&Rt%eRg{lR%géat%Beﬁﬁ'g %u'rgeﬁ%?ﬁyhﬁgﬁeg%{ékd¥géo&ce to a
009tﬁéﬂa§hﬁéneépwh@ﬁalnp sibsensufed %ﬁ@heHBeSoACﬁéNQCK for

thEOWErd§E§%| Thncapecyaki gki gnpef sFepRbkach, RikSur Runes to
ereln

; yr
thﬁsmﬁgpﬁﬁ DﬁmrﬁéOHBFBhBB?n@OBFtBFgefafuH@taoﬁFPBngF?yeNB
ansuhspstuhed DLt heonaroe nore toweroal kybhhn¥4 wBe@e it then

LNn-YS h | I,
SRePfehGRIEER X gl by POl MR Y 6 Lo
cohydpéxyhenhyﬂ eheinsnO, iafddxnpifsthe PECQHeWhachatacﬁleﬁ the
DLFQBHHk81|1nBokﬁaF18n DB@ mBEs %Bdtﬁé UE Bﬁéﬁﬁ@@rMhlbﬂ

one varlation o For nul a
cargifgt eP8afylK/ NpaKdne EQFPaPPGEHogFVﬁérWﬂﬂélple R |s -

alBoéat@BﬁsR inbsthet eyparyh. skananeovagi ahkentphete Wlll be

nogd, 5EgﬁééaceaioaﬁeFE%ﬂ Greingardsi Vel BBenc- | ogrYe’

teatkyhgsonskamer thakoakkytbtalQstcsn€HioY 1 is nmethyl, Y 2

I's hydroxymethyl, nis O, and mis O . In one

variation o f Formulal , Ris - R- R2;, R1is

heteroaryl; Y 4 is group (a) wherein Y 5 is H,

hal ogen, |ower alkyl, or lower haloalkyl; Qis CH Y 1
0,

is methyl, Y 2 is hydroxymethyl, nis and n1|s 0 .
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nis 0, 1, 2, or 3. Y3 is halogen or |ower alkyl,

wherein the lower alkyl is optionally substituted with
WO@RE0007MDr € substituents sel gct ed fromthe grPCPEP2009/058194

consi sting of hydroxy, |ower~al koxy, am no, and

hal ogen; mis 0 or 1; Y4 is Y4 , Y413, Y4c, or Y4

wherein Yd4a is H or halogen; Y4b is | owner aIkyI,

optionally substituted with one or nore substituents

sel ected fromthe group consisting of |ower haloal kyl,
Omﬁhlbé@nreﬁyaeéxyonéﬁphoslaﬁdlﬂemﬁrlalR@xyal¥4ens§ances as

coh§§@5d0¥6|9955¥|w19@§b9@abkMt§HQ§E'EHt@QdéktBOOB@nQérve
nore substituents selected fromthe group consistin

raﬁfoléﬁéPuéFﬁ§lfoFoRB? Eéﬁaﬁﬁﬁﬁlthﬁﬁ%@eﬁatﬁydﬁaﬁyalso Lo
moa€1ﬁﬁﬁlaménthEﬁsa|KEéYUEaBdlYﬂdtéS pﬂwe@ sappﬂgnalhy noted

SUbSttEHteg w th one m n§1 a% % th re

Bﬁgrnaceu?|08WFy actep ?aBP sdi't ﬁ%reo Wco ounds©of
moEer AUl aubfyamen oheneﬁboduhénameﬁ Fehmohacklge¥ldi§ficulty

Ly L n nt, of I 0, .a
fogEEH¥ to Bn@ ﬁﬁ%gggﬁeg? % Fg??Bngéd r%feukée to Qgs
ACEﬁBB@Knen@n@fWFMrﬁﬁladﬁfesvlth§sﬁeﬂﬁ?PeénéScﬁpssﬁpdlﬁ
Sl@g@eeﬂbngﬂﬁntf@E Ratpukackivedlol8rmet BybupQiESDH, n
and mis 0. In,one enbodi nent of la |’

reFQUH§8Foxyﬁ@?ﬁﬁ?“cﬁnanEhéﬁbBSEﬁé t "o¥ SrﬁaﬁatP dO?Tme“t
R1issmethyl(3and Y2GiBARydcoxyaei hgbrréntonereabodi Febtruary

of -Fo a Y, hy and Y2, i
11Dl aF oRUMEt hpE S RE ento i rant PSR MmN G 1 StPrgne
NehMOYkS|sndthyﬂcomm i snhydtedyMet hyblenACE/BAGKRdLaYi §DD and

at@ach@dOBS %HQOEkHSEEt9deQEHBh€ Es,Eghhﬁlg*E I'npgne
nbodi ment of Fornula’l', I's methyl Qis CH

do@H@eéﬁbéH?ﬁﬁﬁttBPtFépﬁngEllt 3 agrﬁ@ﬁhyhatcpﬁshzﬁwlﬁ ARQ
ackBoflleafdmahts On hDDoagneH@oekaﬁehl@Eeﬁoaanashng1@

ackingik iretBrlR Phars Aok WS BR OXL qblroP8rs Py

subhydeoxygnmetrbybpmhinsedQ aldim iis Gbrmedonbuedbmdgnenheof

RO/ MRl o s RRb e BxolcaRTaedu RN, CheFatmhon
the ACKQ/NécﬁélégénthﬁnvgﬁeOQﬁbBalﬁ@ﬁpu@ﬁeSotﬁug@nErat@ a

Slhélg Atﬂ/ﬁﬂ@KeﬂgﬁgkﬂenkhQEhFQEﬂHM@ Lhe ﬁ@ctﬁ @skﬁxks
nd N. I 'n_one_enbodi ment of Fornu

alﬁ%@ﬁy|deé}P§de0ﬁ F&EotoaRa kereeo. PHCSHeF@ﬁE68|ﬁéﬁ€/1B
Thot EOKMNRhEK| mod¥2hkS byd&@xynEEBM|nah@donﬁNeﬁbﬁdﬂﬂB@V

0 Yl_.is Y2 | h dr oxynet
T e S P Ny s
(frsmhydeoxymethybnkn eneg. enﬁSdBﬁeaﬂ3oﬁtFEthbatlA oQ kke
[ X a
prg%ri%y aoaﬁﬁgxglngg L8 ngﬁﬁupﬂe%ﬁ%kafﬂeé Qg 291H£i§
ACEHBUUEABAE of wbwﬁhlaLlsub?Iamg néﬂﬁthHﬁddEPP§d€}PnlthCh
TDPNBoBRbgdi-Aenbnof sFaERUla 1’ Y1 is nethyl, Qis CH n
is 0, and mis 0. In one enbodi nent of Fornula ', Q
iIs CH Y1 is nmethyl, and Y2 is hydroxymethyl. In one
omsnbwdeneatUEf1EOEnuEaghkedCEbs EhalYlaiysrmetbybri¥a i(s.qg.
roxy net h n_.is 0.and mi n_on e t_of
mrfBE XY TR bep el BiRnr ol al bet S EeRTRACk ERRgREL
Thﬁsesb®tandrﬁ1nseﬁedln00ﬁekenhéddqeneagh GérnhEalayer@ (the
tekﬁ §§ye¥% bﬁd”@%?¥5msY rbsugéhogﬁgerEhbﬁggab§99 mIﬁowever,
. In"one enbodi nent of Fornula , group a)
lfmﬁ@?epﬁ ¥5 NetHESRAPBEENSXREReY éhﬁyﬁam@rP Bwepsources (or

trhakgakkybn bﬁr@ﬂ@t@ﬂb@dhﬂeﬁllOEuE@EﬁMbg i tnéhi snEHACK /NACK
y roxy
bu?%lﬁgggW6HéOWa}tmﬂéFE ﬁ eﬂaF8§£ﬁ9aF6ﬁBrb8FW§F“

or | ower hal oal kyl. In one varlatlon of the above
enbodi nent of Formula I', Ris - R- R2- R3; Rl is
phenyl or pyridyl; R2is -C(=0O; R3is R4; and R4 is
nor phol i ne or piperazine, optionally substituted with
one or nore |ower alkyl. In one enbodi nent of Fornula
", Y4 is lower alkyl. In one enbodi nrent of Fornula
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In one enbodi nent of Fornula I', Y4 is group (b)

wherein Y5 and Y6 are i ndependently H or |ower alkyl.
wo no10/0e07¢3rbodi ment of Fornula,l', Qis CH, Y1 PGI/EP2009/058194

methyl, Y2 is hydroxynmethyl, 'nis O, mis 0, and Y4 is

group (b) wherein Y5 and Y6 are independently H or

| oner al kyl. In one variation of the above enbodi nent

=0 [

sl LR kg P F B, TaTRYT P SHOTAD/vari Sbiah SFTe @
bupféedba¢E/BRBBPfeALCHS SFEEATl ReFomeR hsanipgleR2- R3;

Rl is phenyl or pyridyl; Rz is -C(=0O; R3 is R4; and

R4 i s _norpholine or piperazine, optionally substituted
[00G%} t h &he 6PVﬁBF@rFoﬁéVeaFﬁ9PgnFﬁegnéhéﬁbBHﬁﬁéﬁPséV and
deEéEﬁmhadlthaQ ESrhkh¥labSvHEbB¥b 1¥2wbﬁlhyﬁé0K¥HEéEyto use

grou
roprhBpiashbniine £O8 orerbidiiRe) P Reheklndridpr sifdous
tooﬁChhevabavgaenbodSnehtsob FPonmlliagl hasRogsn- dEschEed for
81B§é R%tkéaﬂhgg % 9%5'g%ben@%réslncbsc¥rogﬁsEgngﬂ;Patent
i'sS nor e erazi ne tionally
AP@&%@PF#@Peae%ﬂﬁh Hﬁe 6t/ Pe3ﬁéméﬁtaF g, “Vhrenel Dual-

St@@BﬁdmﬂaﬂngEsE@ﬁnﬁbaRbduc¥4PD@cgrgémléglllt Problem for
| ower hal oa

ependent |y | o r kyl. 1In
Do RL  BRDBAR T 15t TROT muRkCF che% Fe ehe 9{1P§lﬁ§tH9F9m6nt as
ExN2biig Oydroxynethyl, nis O, mis 0, and Y4 is group
(d) wherein Y5 and Y6 are i ndependently H, | ower
al kyl, or lower haloalkyl. In one variation of the
[00edboVeecepbodieneatcotnfernakavisioRalspatRnt RRP1IREatRON

coh§18Q§QYthr By5b9¥£gu5@ LSy 500 8§rt§aﬁ4du§mdsgéeam
I's nmor pholine or pipérazine, optionally substitut

LraNERIBAEOBr 2hBr BSFERePeal kYRL LA éﬁél@nﬁédﬂﬁﬁﬁﬂréFed with
MIHOrththr lQ&éﬁ NonY1lgi:satBbAYhay YBei ssbydiaxyrathyko

d) wh i Y5 d Y6
oo Rt REnbent P BhEe e kvt o ouer bl ol Ky

In one variation of the above enbodi nent of Fornmul a
', Ris - R- R2- R3; Rl is phenyl or pyridyl; R2is
-C(=0); R3 is R4; and R4 is norpholine or piperazine,
optionally substituted with one or nore | ower alkyl.
Sulfla 2ot her enbodi nent, the invention provides a
__CUﬁ?gUnd of Formul a II wherein: Ris
0gRp_Trga figpst mePesi- RROrers: tRE ?§eap}ﬁth@mépéam9Pts of
th@ychﬁabkyhonOprhetaéoaymb@ab&ybompmdsnﬁgopkeoeabhyg an
alrsLubs Ltute

HeRheRteRE § T BheR R RGP ERgty 609 TPBAbrr fa the allocated

dohydiokyakkylhyrckewen al kexyrshabogéatani(tros anppeitive

I k I t
lnE¥§59? %%P89¥EEﬂgoég%eg8ﬁ%gfaéﬁ¥ééf98 B%; %ﬁkoeéhﬁybf the
resgye@gqplyc@aggﬁppeg yglocg@gﬁzyownl@p@}mquurces, based on

gg@gérﬁ»of Ekgcéfg%bkE@d)aowﬁﬂl§§ g%sgurﬁﬁgreb@lééﬁhng from
' is inde end%ntl | over a

aMPBier thafBarkg! ; 16F¥|6%EPIH§BP0§9éFk9P“d Rd ah?séﬁwn%l“k
reQbuBceB31hsaHfmksR4momheaednaRéebSnﬁomEQOahkyh thl%ﬁbundles
al am ng arylalk I alk | ar roary
end) G810 B8rg R hen ShYar sl Rr Ry P el ar Ry FE agRyPoted
flcytloalRybondyeﬂgatkyhmabhytheheeeeceyeﬁanRyurcakRyecific
bi et ehoeyeboabiybnaotoheher acyeh oalkybolikls 80dkialeq
optionally substituted w one or nore | ower
aCRYAFHRY, t@xéhel6ﬁéPeﬁyéV@x§éF§§IOrléﬁé?“ﬁl%@ﬁ? to generate
1 habogepitpitEAd @FkAGmieyang, thewsenakkykbgulif eayhy Bits.
| ower haloalkyl; Qis CH2, CH(Y ) orNH, Y is hal ogen,
hydroxy, or lower alkyl, wherein the | ower alkyl is
optionally substituted with one or nore substituents
sel ected fromthe group consisting of hydroxy, |ower
al koxy, am no, and hal ogen; Y1 is Hor lower alkyl; Y2
is Y2a or Y2b; wherein Y2a is H or hal ogen; Y2b is
| ower al kyl, optionally substituted with one or nore
Y2b ; mhereln Y2b |s hydroxy, Iomer alkoxy, or

o o o - 7N o o
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C(=0; R3is R4; R4 is norpholine or piperazine,

optionally substituted with one or nore | ower alkyl;
wdomogedup (a) wherein Y5 is H hal ogen, | oweCT/BP109$/058194

or lower haloalkyl; Qis CH Y2 is hydroxynethyl, Y1

is methyl, nis O, and mis O0.In one variation of

Fornulalll, Ris Rl; wherein Rl is pyrazolyl,
oo@gt 8”3 % céﬁﬁsééégEﬁ H%EQO?}gggl%Pe8§§?¥gréﬁpb89m8ﬁts of

thsabSﬂveate@nmprVRie ¥4 pBPgrebps(aymphierens ¥5 isapt one

reB@59g§n atoveksal kyk, pehcbowsr hahoakkybas® bgeCH |, Y2
hydroxynethyl, YL is nethyl, nis 0, and mis 0. In

tréﬁémééFﬁétuoﬁh8faﬁo#ﬁﬁﬁé PPE 9&C?§V@Foa5 e8P WHEFBFNTO

re&éla@daMGaagecaﬂdepEBﬂEGbWMlth@rrb@@@ﬁcébkyhd ke moRitor
var 10 | roup I‘el

o5l S 8P ed] dadhEnaBnt PooRtorS Sher ks e rsDeld 43 is

anlsnhyQEQXyneEhylatYleastnenhypronesso® iandomfigu@ed| ho

geH ?aé?%é%%b?BuQE gUE?lEIbéB Egr egch B% tﬁg’r%§pectlvely

MORALOAAE RAlpeaﬁeﬂpH@wnhén reﬁeeﬁaeﬁnean@ptpoﬁaﬂeyt from

améHBsShit utgdtwat hiope engaeﬁehhoweatabﬁﬁhlehnteeedownllnk
variation of Formul a II wher ei n glndles

TePgUpheny ot 5§FFByWO ﬁQaPQ a Efcéfd ﬁ%gP§lﬁﬂm Riefsbu
theodphal ine @éspupeeezunea eptbndambyesubstwhmtedtMEth

or_nore Iky Y4 is [

s g e lRn AP e PhagReRBent Py i or P onet Bar P EOE s e in
re¥Qursehydaeﬁyhbehyt00¥$sps wetﬁytthﬂrlsooflanded1ts Ose the
sehB-0B8 ¥§Eb€tb9ns8EoﬁerHybérhEhmRthtﬁ%R%éngB%eHSresource—

pyrazo tional subsStituted wt In one
SP@ﬁﬁﬁéFléhtéf éFnﬁPér?PPOFﬁl§ORiheR@OW§lb9Fa§659PFceS as
buapt kanakkyraubst tbuted mbgbeE&lvéﬂfuesgr@@psébbnd mode to

mherg nlY5 aTd gG are de ent%y % | ower glky[;
ae b T aCinl TOBY PRy ar ox DRt gl LEPTt) ShReERgNET At g oL s
coaﬂdgnred 6o tmaaemuhethenbedenenEd theephvehtiion

provi des a conpound of Forrmula Il, wherein: Ris H -

Rl, - R- RR- R3, - R- R3, or-R2- R3; Rl is aryl,
[0kt énoar Yhirdyebparkykheseohetbeoeyenpabkyl ecmangdiments of

thQQtHQO@hk¥o§UE§BbEHEeQ Methoﬁﬂcompeeeeh@ Réehelh@weﬁ
yl . hydroxy, |ower hydroxyal ower  al

alﬁaFéééﬁn ﬁﬁtPawnéhPﬁoreEQEF6§Fk9Pd’Eé?@ﬁ@é§&F8§lQ?Fa on the
altyaneedodolionenkhakealikybs; R2ekpon€fF6) ro- kel Ding a reply

i by ool CafkyPoRG T 13O M bR IS RATES O P CRA SWRBFBF R
daR4,i selemerngl kybm bhoweg aktkorystl ewérirhet et gakkyhm that
buﬁg¥%502?¥:abﬁégépgg$¥kgﬁ¥k Fhehegogg E ﬁbé%kan a second
aleyénéhmkphatcyep@éﬁﬁythalﬁywnlhekeﬁeéyeﬁeaﬁkyn agprgpnd

moaeteagemcb@abkybtteknhekeeeeygh@ebgyédahgwhllﬁﬁdrégources,
ionally substituted with o 5 ?r nore | ower al ky
|

I
deEg6?6?9“goiobuPé%éPghvaPGQVaPR aveﬁeFOQP&6§§lon from the
sehaktegéanalgbttehmanung, réyaﬁﬁsmhﬁmﬁhgathylSHtﬁOﬂMht @6 the
suh wer h%' 'kX' aghve ackho%ﬁ%g emortNyh %Ferghmoga%gd

3?0 en, rox? or °1 ower Carkyf’ eréin the®l ower
doahkyhkuseepurgﬁalwylsbbetetunedcateﬁ bretbe hondling window
angu@gybguggﬁglﬁgkeghed fromthe group consisting of

hydr oxy, |ower al koxy, am no, and hal ogen; Y1 is H or

| ower al kyl; Y2 is Y2a or Y2b; wherein Y2a is H or

0mﬁﬁ|@@eﬁ,f¥abth3abﬁé@t ehgybofoehéoeebhpleypsbmb@aeﬂents of
e or no dr oxy

théFkaVGDBFOHaPB@EhéeeﬁEhaQQaFétPﬁdEB@HBgﬁ%Pg ?ﬁcﬁlBan
me¥2sbh; pwheeesnny¥2maahs habogendiXg tebssl oweheakkybkiving
optionally substituted with one or nore Y2 b ; wherein
Y2 b is hydroxy, |ower al koxy, or halogen; nis 0, 1,
2, or 3. Y3 is halogen or |ower alkyl, wherein the
| ower al kyl is optionally substituted with one or nore
substltuents selected fron1the group conS|st|ng of

o o o - ~ o
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In yet another variation of the above enbodi nent of
Formula Il', Ris Rl; and Rl is pyrazolyl, optionally

weaspiaug ed with RL . In one6errbodi ment of FOPCMER2009/058194
I1', Y2 is hydroxynethyl, Qrs NH, Y1 is nmethyl, nis

0O, and mis 0, and Y4 is group (a) wherein Y5 is H,

hal ogen, | ower al kyl, or |ower haloalkyl. In one
g nent SpoRyThaah radeFoolouer Bl Yo BefEices

angHforymopstastAgl tha rslocaand ﬁpwel@nkaﬁasvurpeSI@me#

la255¥|fokndgﬂg VQl'@E'Qﬂ QBtR§§r§b°V§h§”§96b€§B§n8fmeans is
ormula Il IS - -

foﬁyﬂ?ﬁ?FatPqué r@fOEFCGRSP?Elﬁac Shd ﬁﬂr|§aﬁ6r6ﬁoFPﬁe
re@peptpeeayi neniopteanalllycsubat dbuhednw tbsonecer, nehe for

ower _al kyl. In another variation of the above
e aRoBur et OBt “RaPurh 1eHotrl) 60 Rat B ERBN gnat bunales
theClo@NHnkRBepsuHcor R4; aahdrR4 msdbowmed al kgbonfinadgerithm

thﬁFbBHhH?@E QBﬁFﬁ5ﬂHh§nklresggrbéﬁhxgrgx¥ggéﬁﬁlgoﬁ%iﬁased on

a QPRPPIDIﬁfoﬁeevaﬂﬂaﬁﬁEﬁdoﬁOWﬁelaboV@S@Hﬁ@@ﬁneﬁﬂdofor using
thEosBukatkl' fRrE8 orRsecB3d R3goRlths B heeMb @énerated

ri is R4A; and R4 i i
N S Y S TS A A e S i S e
rebomEbeaIkylbuhdladohhebrdangatbonhefrébpeabove flrSt or

nt f F |
s E A S S R B sttyﬁﬁgtﬁeanﬁ is
foanbthesmvatﬂQG|Dheogenheaabdvé eabodti hreht.of Formul a
1", Ris Rl; and Rl is pyrazolyl, optionally
substituted with RL . In one enbodi nent of Fornmula
[1', Y4 is group (c) wherein Y5 and Y6 are
Briiedepasdenpktyoh, ofovRE ak&yhn gt | ower haloalkyl.ln

0oL R OTSRE G AP, ChPeE OSPRRGnFoL0CSAnacva 49 are
mageomprecevmheneimnYBhandoY6oaneglDdEpemdenDbycH;ptomer when
kyl, : . k iat i .
ey P
is phenyl or pyridyl; RRis -C(=0); R3is R4; and R4

00145 ﬁ@&ﬁ?@lHn?soénph@@ﬁ@%kﬁ@loﬁpBEOQaEhM suBsti byt 8dinciple
wth one aor nore |ower alkyl. In another variation of

fornéPRpe9RIéABbaF AERt *of Trér AUFARFL e IRVPE VERD- R3; R2
is -C(=ONH, RBis Hor R4; and R4 is |ower aIkyI In

th h b nb
wff! FR0L0% YRELELLED.! oL neEboue 2UBedl PRl o8l g o
1l$ub5tatubedoﬁtah Rérmalh dnelehbgdrnEnanemlﬁennuland at the

lo%e}mogg E§m9%8r§§§5§éﬂy5"€£k§u$ﬂf aiSlQEEPytraﬂs%§ssion

Y4 1s grou erein" Yb
acapédﬂﬂaeﬁendénﬁﬁ?mﬂlaFMmembaﬂRWPntonléh@rlﬁaﬁéaﬂkyl
In one var|at|on of the above enbodlnent of Fornmul a
is - i s_phen or pyrid R2 is
(”“kxEéﬁurﬁB3|ésRﬁ Séﬁg% Rh1P ﬁoPBHo Fﬁ%ré BFp%?ﬁ%PHé
eleptironatl yestbsti tutedanet buoneboe fioreukewen pkkykicing
In anot er va at.i.on f t bove enb di nent of
odlme&g &% t

FRRoPRUIR Y, © s thH R3 is H or
R4; and R4 is |lower alkyl. In yet anot her vari ation of
0m5P6F§88¥§ @nygdb”EEECQESF@ﬁgwlala?ram abéoﬁéln@ngoRan
g yrazol % opt 1 onal substituted wt . “I'n one
eX@WB dF HeAFOSAIEERRUPA Fhe , IY4epgigroup (b) mhereln Y5
and Y6 are independently H or |lower alkyl. In one
enbodi nent of Forrmula Il', Y2 is hydroxynethyl, Qis

CH, Yl is nmethyl, nis 0, and mis 0, and Y4 is group
(b) wherein Y5 and Y6 are independently H or | ower
alkyl. In one variation of the above enbodi nent of
Formula Il', Ris - R- R2- R3; Rl is phenyl or
pyridyl; R is -C(=0O); R3 is R4; and R4 is norpholine
or piperazine, optionally substituted wth one or nore
| ower aIkyI In another varlatlon of the above

Y T Y o [—. s
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Ris H - R, - R- R- R3, - R- R3, or-R 2- R3;
wherein Rl is aryl, heteroaryl, cycloal kyl, or
whedienacyx| oal kyl , and is opt 170nal 'y substit ut BCT/RP1009/058194
Rl ; wherein R1L is | ower alkyl, hydroxy, |ower
hydr oxyal kyl , | ower al koxy, halogen nitro, am no,
cycl oal kyl, heterocycl oal kyl, cyano, or | ower
k (=0, -(=00 -=ONR2), -(CH
Deggk?éh.M%§¢?%?£§?nwnereln R2' is Hor lower alkyl; ¢
[0018 Thig, S@ﬁtsonRssusnpe@ﬁeﬁmt0mﬁépéﬂﬁeRa psckewernd or
coﬁEEXE tboﬂﬁé ahkaxyiohowerthetergak kyh, iarvhe claims. The
ryl al kyl, al kylaryl, heteroaryl, alkyl heteroaryl,

deﬁ%FéPBéPQIhEFE9P méycFBQPRQ? CapﬁﬁPtEyEP65IR9Pld be
pu@yabaalbut ak&yhothﬁéeéééyﬁhQ§|KMbs ahhylhave been
etero cl oal k or _het erocycl oal k IS
or g PRV OB Y PPOP BaBU P RCtne P hBFE-Fbukp TiF Ry Frhervise
inHydebgy, hexe;nIowbathydrdxyakkybd hom@hlalkexy;on is not
0 [ n I | Kyl 0
R A R e e e
an@ZbS mﬁéréﬂﬁlVQle§Okb@rpﬁapégéﬁt WZblP§lP§%éﬁ ahkyhis
seeptbgnal |y substituted with one or nore Y2b ; wherein
Y2b is hydroxy, |ower al koxy, or hal ogen; each Y2 is
i ndependently Y2 a or Y2 b; wherein Y2 a is hal ogen;
[001¥R mt|$slmmﬁtlaﬂkylnoeadiehatlyhsubshhpMéedamdthxpmenations
re Y2 in Y. I s-h [0) I r kQx
be? haF%gln Qhe oﬁ?gi? a% %rL§F ¥%£W8¥hélgm§negh ﬁ %ents of
thaskyhvemhepelﬁrehQOLanrlamkyEdlsndpmaanhEIVmployed in any
ne%HQ§§'%HE§gc$ﬂthsgeﬁ 9K @BEee§HH§EbtU@ﬁA§ %@h@@é@gal mobile
fromt group conS|st|n% ¥ roxy, | ower alkoxy,
teéﬁFﬁEmuﬁhﬂaﬁépﬁéeﬁYSﬁ?Ws ©bF ©P rl?& radya acyzgs, n?ﬁUork

Gs@r géobamh@y@tamﬁfbﬁ kopt 1babegennhi¥4Bibssh pwerpahkyl ,

tituted bstituents
(g BrBRP R oPPEnRL he b P BUB LbRE RSt FRG=DF harSa) KgPYs 28 36 or
UTRaNpgenL.ANydwoxyleani hocadndrbkeweetabkdXy; WYMaXi gworldwide
. A t
ol VB Ul 23LYE0s OBLLONASLY, SHRBEL) ot SAD S0Fe0tin
wh@ﬁhldm@nlénkytran@mésShan@aakylmuhéﬂ@é@ﬁedhy@rdx§ferent

uséﬁbno,Fé@ghEQWEEh@|59%¥ou§nga¥ég h§e@”hH0th@prgB§belon
substituted with one or nnre | ower al :

behRyr hBc8ut i ERFFY - aBBEpt 8bFe) sarE FHEréBFénﬁﬁdoﬁ@ be

ligmbedynment anf, E@epaba FFt rYthes ﬁ@kb¥|as|pa@ﬂ@cularlzed
ornmul a

o ERBORP BNt ooF RoF MuPReFTFLovs R ThBGEaRpratRgrt  hobhe

cuembodi FBHRt tefmborfmul a tlear¥t bsdaethyhdingi sf0thad m

1nbéa?&ghﬂeoﬁﬁfggbggkﬁgvhaﬁg FBE?“E@ hgkgrthéﬁ%ed in LTE and

th@ﬁb@éVwﬁﬁtr@feFéeﬁuta PVIotWQrI§eﬁ@ﬁﬁyﬁmeﬁnl@n@lfferent

ne%ﬂ@@ﬁ'ﬁEBEo@ElEOVHHHatthe Xgabﬁlhggrg%geIEMallyna@agted
nt of Forpula I11, Y2 is_halogen. In one

nbodi
angnﬁéaﬁggﬁg 6P EBFHUPEEFI PrYA9FSIgroup (a) wherein Y5
is H halogen, |ower alkyl, or |lower haloalkyl. In one
di ment of . Forqu III 2 _1Ls.hydr X th Y1l is
0oL TRt pe bt TEe 8okl ¥t et Y Aoty IR aNas o v cors’
prpgobialhabogéhl Fower ahkyﬂe beveower URalbarkyls baednéater
beYBli 8bI 00 kg abaxeoenbadi grat,gl EOLIULavLE] acR/Mck
phenyl dyl; R2 -(=0);
Sl@BaﬂéHQAfoéna QﬂaﬂslﬁﬁﬁﬁhéppﬁégéFeélngéipﬁédlng £o these
te@phi@pally substituted with one or nore |ower alkyl.
In another variation of the above enbodi nent of
Formula Ill, Ris - R2- R3; RRis -C(=ONH, R3 is Hor
R4; and R4 is |lower alkyl.In yet another variation of
t he above enbodi nent of Formula Ill, Ris Rl; and Rl
is pyrazolyl, optionally substituted with RL . In one
enbodi ment of Forrmula 111, Y4 is group (c) wherein Y5
and Y6 are independently H, lower alkyl, or |ower
hanaIkyI In one enbodlnent of Fornula M, Y2 S

L, - ~ 1 N7 A -
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Ris H - R, - R- R- R3, - R- R3, or - R- R3;
wherein Rl is aryl, heteroaryl, cycloal kyl, or
whedienacyx| oal kyl , and is opt bonal 'y substit ut BCT/RP1009/058194
Rl ; wherein R1L is | ower alkyl, hydroxy, |ower
hydr oxyal kyl , | ower al koxy, halogen nitro, am no,
cycloalkyl het erocycl oal kyl, cyano, or | ower
pal kybi R2qifacf50kpr1§F0 0 -A=ONR 2'), -(CH
is Hor |ower alKkyl;
[0031 % &CKZNASK BUNR3iNg FORtRANSRAAS beger darkged Lowerder

fo@l ¥Bxye heﬁﬁawm@agéOﬁhkxhpléer a8EYhahkyk s @hkmlarghngle
het er oary | ky eteroar;Ilnk eteroaryl a

ACEy&PoHP&&Pk alﬁy? ByEl BarR c9éﬁbgpw9Ptaﬁ29?X (DAI) field
habebééQCp@bpabkylwhabhybrheﬁaéécycboaﬂkyblu@ﬁon for all TDD

h teroc cloalk t|on i tuted
coaﬁ é 18RS 15F Sepg Pra?EylcoH §g8§§ X %gls&gwn In Table
1 hyapwxyakﬁyb,UkﬁﬁerSaDkoxybfhamegew;tnhung fapinndl. to UL).

cyano, |ower alkylsulfonyl, or |ower haloal kyl; Y1 is

Hor Iower alkyl; Y2 is Y2a or Y2b; wherein Y2a is H
0028} hal ogen; Y2b is lower alkyl, optionally substituted
CotELBueaeish mnh&ﬁﬁﬂp01ﬂ$ereln Y2b  isudPrinX Ynunbsaser

720, wher ci PO BIE R ogen: Y2 b3 8Ll uer kgl & 7

optionally subsidtuted with one or more Y2 b [JmheEEIU
Y2 b is hydr | ower al koxy, or e , L,
2, or 3.Y isqﬁﬁaogen or | ower alkyl%ﬁmge?élﬁ #ﬁe Ié%ep
alkyl is optionmas |y substituted with ofielorDndreD S U
substituents selected fromthe group, cens sty ng gfI) D
hydr oxy, Iomer al koxy, ami no, and halogen; mis 0 o
1; Y4 is Y4 1Ov4 Yic, or Y4 ; wherki ?%aU|§3FPoﬂ3 D
halogen; YﬁbjlﬁImpmer aIkyI optiong |y substigubed »
wi th one or re substituents selected fr t roup
consi sting ogyﬁgioalkyl, hal ogen, hJﬁerQPng nﬁ 2 dv
Tabbdeel : aUkdxpk-ddwenilinkoakilocathionkkyl , optionally
substituted with one or nore substituents sel ect ed
fromthe group consisting of |ower alkyl, |ower
[00RB| BamkympdhalegénonRydpokye BAIASINENdsFoweNeRFkéRYEx can
beRda¥4dol 8ud 99 u@pEboﬁéhhya§H9§EtEUE§dd$MBhlﬁﬁe erg 9 DL
nore | ower a ;. or aﬁgéarn&ceutlcall accept abl

as§aPPMEREFebPT ?ﬁCBnéCE QKnQHFdéanoWhﬂﬁﬁwPVWthel§tlll
suppbhyhngla @mﬁgeabadKant of Epnmﬁka Iwhle Esi0landubes a
la ﬁg of  r ﬁr Ht ot For mJd h 8 ti o)

ﬁ98r8%V thy F Fht8He"&hboal et Cof ESrﬁuFS POEL9E P§
spaethyl, eﬁfn51énamd nMiish@s theoaéoeabbdeneptopbsed in

a d Ny LS

muEQgBEE CBXFrY%ugzgﬁén%g ¥g§%?% ? é%?ﬁ% H@kzﬁhcg bb uged to
impepH§| thenperécsmbBarment of Fornula |V, Y2 is

hydroxyethyl. In one enbodi nent of Fornmula IV, Y2 is

hal ogen. | n one. enbodi nent of Formula ]V, Y4 is oug
(00 PiReranhevs is HehaPBgGeRl Fofer © o3 Rl ing 2 2 Bk bits
avhalenllkyl e.bn eneieabedinment dablFoapukamMiMp X2KVSACK which
reaxgggéygﬁth %WET%U¢§HnEth uﬁagokgsgr?égéPnaﬁgnglggléslayer
ACKoWefKhal obbkyh. anbeneeva&aaklbndgéttheThbeves the most
sifa edeEQtaHB 59EHUE§mEV51§FH§ ruBes Bgr B%D 8&nk§guratlon

s -=0; is R4; an

9DED@B oIFﬁewéﬁlpgéeEQQWﬁethéﬁtP@ﬁﬁpF9a§GBsF?PuP@lePFHVGd
wieRem@hifiBlechewgesaktkyburkananotrhepryaebatiegn of the

above enbodinent of Formula IV, Ris - R- R3; R2 is

-C(=ONH, R3is Hor R4; and R4 is lower alkyl. In yet

anot her variation of the above enbodi nent of Fornmula

IV, Ris Rl; and R1L is pyrazolyl, optionally

substituted with RL . In one enbodi nent of Fornmula IV,

Y4 is lower alkyl. In one enbodi nent of Fornula IV, Y2

is hydroxymethyl, Y1 is methyl, nis 0, and mis O,

and Y4 |s Iomer aIkyI In one variation of t he above

Y T Y o N P~ " [r— [—. ~a -

oY U W N O
G U U g g c o oo
U U O g g g ac o
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In one enbodi ment of Fornula IV, Y2 is hydroxynethyl,

YL is nmethyl, nis O,mis 0, and Y4 is group (d)
wokaneoeT4s and Y6 are indepegdently H, | ower BCREP2000058194

| ower hal oal kyl. In one variation of the above

enbodi nent of Formula IV, Ris - R- R2- R3; Rl is

phenyl or pyridyl; Rz is -C(=0; R3is R4; and Rd is

r I pt.i-0 u u i

oo e 1D P I e ot A Svar FarFoncor fhor
Suéﬁé@@eénﬁéﬁpﬁéﬁﬁe@fWFéhnﬁlELIWUbRIB§e- RPOrRg; sRRgils layer

con€f g UR32hg Hher oRdypandnBAntbs /NAWRN LahKY i ng! RiM&bw,
ano? her .vari ation of the above enbodi nent of Fornul a

firgt RiVidR1ItahBtRLEYS EyPaQBPQPlDBpWFBHSWPyaS illustrated
1nSEb§hkéUﬂed n hhrBcodka apothersuenbadi arat thewn in Flgure
1 avention.provides 8 Gompeund, ol Formule.y uhereln: R;
ligeyl, thetesoheﬂhlloycdeahkybnsow1hbuerobycbohkbyhdlang
p S [ t is
et e Ee e R R A P
al koxy, halogen nitro, am no, cycloalkyl

(mﬁﬁtﬁ%?§M0h9@|EMb,a§¥§ﬂ§;1@ﬁ b@mﬁrsmﬁbQ@|KMk/NB@K|§hannel

N( or
S S R SRS Pty aﬁ@PSK Hath efpary, b éasnsshlft
key$n@ otraﬁsmwheﬁenntEAau$owonek abkybr Howeliakkexyeduling

Omﬁﬁlﬁ%teroap t ME Aé%yhi K 1tsa|ky| ry'@ for each
EIR3 eroary Ky ﬁe eroar et eroary
ofcyonakaBubabkyﬁleyelwahﬁyws syeWOaunyFlQUKyl (subframes

Begﬁaogﬁgk9§hgxl6 @kky| BGEGEQCMEEOEBE¥ch95r example, the
het er ocycl kyl al kyl, and I s optional substituted

trnpﬁnléﬁ@doﬁynﬁpé8|éﬁe@ §PR9FlOHyaﬁoﬁye 6¥B/Nﬁaﬁeﬁtate of
ecabydpexynkkyhb- b@ﬂ@ﬁlakaXMdoh§|Qg@nshBWhr@n aabne, 2 (an

e Cerp YT r Nt TaREr BN 1 Bnar 658yt k5 or
is optionally

debawelingl Kybm whesei nethbihogwer al kyl
substituted with one or nore substituents sel ected
fromthe group consisting of hydroxy, |ower alkoxy,
[00238im no, _and halogen; Y1 is Hor lower alkyl: Y2 is Y2a

or Y2b
al kyl ,

wher ei [Pt

Y2 is

iahes g Y2a
optionally su

19 hydro
I wikegendent |y

snH Qlpbal oger
astltuted wth

KpundddBg al ko
Ywiadew Y2 b; Y3

T rniSs é J.Qi/i'? r
one or Y2b

P ACH{ARSTen;

chdrfndlal ogen;

e
Y|

Kyl , Optl
Y2 b is hi

%Ily substity

i s | ower_al
nor e Y7Nﬂ%'

nis 0,

NAGK 2, or 3.

y\/ | ower 4
YBTKS halogen d

ted with one or

r_jomér al kyl ,

wher ei
one or

nDni}Ee | ower al

e cuhcti ty
be—SUHPS+H+UHe S

<§#§|s optiona

selectedf
~g T A=A AT ]

Id substituted
m fhn nrnnp

W

consi s

hal ogen;

tACK) of hydrox
mis 0 or 1

y ower alkoxy
A?% is YA, Y4b

1%

4al i

H or h
substi
fromt

alqggn Y4db 1S
with one

he group consi

ower al Kyl, G
argnhore substi
sting of | ower

ptlonally
tbénﬂ@
hal oal

| ect ed
hal o

g

hydr ox|

yDT;am no, and

awner al koxy;

4cjis | ower

cycl oaf
substi
| ower

| K I , Op[l onal
t ts selecte
alkyl, lower h

Yy substituted

Iy @M the grog
al oal kyl , hal oge

Wi th—ome or —Tor
dlegh ting of

e

ani

and | o
subst i

weL @l koxy; an
tuted with one

1t Al l vy A~A~

0 Y4d is am no,
bACHore | ower

ntabhl o or\lf + H

oXy,
a<‘r’

phar

L;CULI L;ul ™y (e Ava v

enbodi

et of For nul

~
= SATNCA S L I R e ) T

ANRCK] | s nethy

naIIy
f\lf ef\

Q[—a
Il Tone

In one

enbodi nrent of Fornmula V, Qis CH.

of Formula V, Y2 is hydroxynethyl.
nis 0, and mis O.
Formula V, Y2 is hydroxynet hyl,
one enbodi nent of Formula V,Yl is nethyl,
In one enbodi nent of Fornula V,Y1l is nethyl,

For nul

mis O.
i s CH,

aV,

n |s O and

n1|s O

o,

In one

I n one enbodi nent

and mis O.
nis O,

enbodi nent of

a

~

I n one enbodi nent of
I n one enbodi nent of
nis O,

In
nd

Q
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In one variation of the above enbodi nent of Formula V,

Ris - R- R2- R3; Rl is phenyl or pyridyl; R2is
WO g(1e@)074R3 is R4; and R4 is fpr phol i ne or pi pRCHEPI069/058194

optionally substituted with ohe or nore | ower alkyl.

In anot her variation of the above enbodi nent of

Formula V, Ris - R2- R3; RRis -C(=ONH, R3is Hor

nd I L t r f

rabfe 2pocdnple PeERss ¥ Lon HekEhatl] BR B AN IRINg
windpwzekgke.optional ly substituted with RL . In one

enbodi nent of Fornmula V,Y4 is group (b) wherein Y5 and

Y6 are independently H or lower alkyl.In one
008hhoBEnERE 18T BEFAGIRLY, Y2 8 E?éPé%&ﬁeWH}Flp#ﬁ fEK/NACK
blﬂEthM|a ghhﬁlé}hCKﬂNASKOChaﬁdem1u51ﬁg aUdCH4fb$mgt9uma/lb.

.(b) . wherein Y5 nd_Y6_ar.e |nde ower
w LR oIS RPBRERGRr | BT BnCor PHE abdyG P eNBOURRERL Lgpds to be
reformatlatVy RhestraﬁsmlRzioRSQmeuﬂslphenﬁCKéNAﬁyrbdyb
R2is -C(=0; R3is R4; and R4 is norpholine or
pi perazine, optionally substituted with one or nore
(mﬁbmﬁhlélR?Proﬁﬁhaﬁ@tﬁéﬁgéﬁrﬂaV?éntéﬂnﬁﬁéSéb@VeeaSllY re=
us@gbﬁﬂén@B%nQﬁnEoﬁgﬁh@%ﬁ'{eng Ejﬁ%iXRaeFBglthf}ESfor the 4-
or an IS wer a
SUQ%%?H@rSGQREHPgéhnng%HQOQbBQQ efBodi AenP<o FgﬁérﬁﬂFatﬁe =
suNfrRnessRb:- bandlEﬂglﬁlpybazmEyﬂ;mmptngnahbyUE to 4/5
I tut . i men f F
av (8RS BPofGap bty Mner b 198 ENA00K o bLERaaRERdaNY T y
meHhoflewekrorbkygtl, for Bame&ehéCEéNkyK fpn B8R enbbdbpeaAtion #5
caf‘;lf 505%Bah¥r¥1abswg§§h¥b a@lb% QHUE Bo' écgeséngom' 8f the
0, and Y4 is group (d) wherein Y5 and Y6 are
DLj figepend®ntly H, |ower alkyl, or |ower hanaIkyI I'n
one variation of the above enbodinent of Formula V, R

ooR Tr LRS- DL Bir RartRR F L ko hBT ke bhenelay gapngor each

dupptkongl byrsulstift iedswotrhdone of spDUE bewesupbkyk.2-bit

ACE?NQEﬁt E%r tﬁﬁy ?EI &g Egﬁg@ﬁgo%S&%n‘g?%h@RgLogsﬁlgnments
toRra; UBnd RE psliowerbatkyhCKYNAGEt capobhesupRpraefontbe

scBB@u@@Q&efﬁgPQQHQEEP ot Fopmuba Vo Bchédﬁie %Hg Rleksin
yrazol, opt i onal substituted with

O ﬁvén?ﬁaﬁlsrévpdggnﬁ rBPhBIREEH - tr%ﬁtmﬁblaﬁ Smart mapping
ofi phibapuatot ygandhabwautei mayoe condittenceespr tBipgis

adn%nis er ng to.a gaﬁien% hg need thergof a
eXPhHeFapelt’ 8|ﬁyméP? ctiV& amotht *of PERE“BEK *i nhi bi t or
compound of any one of the above Fornulae |-V or
puXaLbatkang-khehrerf syiperiavention provides a method
thritis conprising
[0aynNAarscerpagerothepaerentphenebd Vhei8ofagable of dual

1a98§r@@§HEmQ§Eth§ffgﬁalyﬁeanguabseﬁr@eg eAe of hh8itors for
ve For nul r variations thereof.The invention

ltﬁrgeFaeguatne?h%aKéwAFﬁhﬂbPP.ﬁacé EEFPBY OFVEEr ati on
EmbodmmEStBgoadﬂhmssnewenglbﬁ ﬁopaﬂuemPlapeleBdDHEEh@OEpecify

her ape Calkx effective QQBUQ? ot %”¥h$”8NBfa% €the UE,
above ornu or varla I"'ons hereof h

thanvéﬁtecmlpeevddesaaeﬁehhwdther2tAé5VNh§Kahlts should be

ustfBéEEH895¥ Sﬂnghé'98F89UBB'§EH8d89§9 Bb%%%%h”gnaotﬁe
atient I n need her eo her apeutl ca ective

na Hﬁ@n?fthﬁnSQH?dPlFﬁﬁlQﬁﬁﬁ?épyféénﬁﬁana Resources over

whe€eRbLRat HeRawi Ehtanyeonecet vehe a@@g@nEQammyaeeth or,
vari ations_ thereof, The |nyventi rovides. a netho

re O PR L AGURPERFEET ScBibr P61 NGCRo- sl BPSFoFPRGCt Ghe

geaepateénhCKkiNpAeEdithepeoteatt hepapeuhi eakhyoéf teeteveits
amount of an anti-inflanmatory conmpound in conbi nation
with any one of the above Formulae |-V or variations
thereof. The invention provides a nmethod for treating

a | ynphoma or a BCR-ABLI + | eukemia cells by
adn1n|ster|ng to a pati ent |n need thereof a

Ty - Y Y L o o o o "
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The conpounds of generic Fornmulae |-V inhibit Bruton's
tyrosine kinase (Btk). Activation of Btk by upstream
whenases4y esults in activati 0ﬂ1 of phosphol i pasECTZERR009/058194
which, in turn, stinulates release of pro-inflamatory
nedlators The conpounds of generic Fornmulae |-V,
i ncorporating substituted side chains of
0 A
e P s ol i - e 5hE1 o nof - PRoRgleots
on@kpgpaﬁazbern - brie, dnﬁﬁngﬂélahg@reﬁbmszﬁphﬂhangaﬂhy

co%b@ﬂ@ (BRDY, éaEHBMgr@h85F9§n%HB§b[ke@bh?bézbﬁgc1flc
|0X|de on the 5-p Fgﬁra2|n- one ring

Acgﬁgﬁgﬁé eRfli bie Eﬁé?ﬁéé?@dF? R&Aced FHﬁuBFP%PVllng
paatéleby caapaéeduk@eaaaﬂogaeﬁomnﬁh@aufsalmhbloycthén

hai ns, . Furt [ mor hi Y& LVI
Lok aALdawniR 0551 SRPORRR Ky LobEIENARKy YschsPiEipagte the
seﬁﬁtheﬁydﬁgxylthmhabdtonyyathevlBynds EhhahGEdNﬁﬁﬁntmat is a
Ny y X d r recu ul
P SF AT Che £08 Sna orhgynotiof’ BrueRt
bupft pdi REFARKACSFy BAB2AEEOLNAWANETEI §BASE3YSTBNHBaNHS
geféeQtdsngywbopkesmubae h- &&ﬁ@@e aeterdipgl yasuaebl ther pr
the treatnment of arthritis,. nﬁougds of Formul ae |-V
PagFeTisefuPSEEr CPnAFBFERAG BER™i ROEBII's and for
nmodul ating B-cel | devel opment. The present invention
f her . ¢cQ s_phar t|c n
Um%ﬁ #a nlﬁﬁggonéguﬁ sgogﬁﬁornﬁlgmb?8g88§n1xgd%he ﬁnventlon’
cophadauceuvircal Ry acbeb@aﬁheucar&»ethleXQSpaenuélostration
debBeeEﬁf1§B§a99535#5 Q9DBV1UE? bGEtEE¥ QSdH§§d1Q95§'UE
refers to one or nore of that entity; a compound
NOF@f§P§ttBhéﬁeeéﬁmﬁéﬁeléoﬂﬁ@uﬁé@léﬁngtaP@a§beéﬁeteaChlngS
magoﬁaousad @énéygmlythertgnmsTDa cb@flga@ailon@n@hgke

t | t h
ncfZbErt B Bheade *RECHEH FRodongr o HehbByes CaRaras groeed
thehembnoadest Udletenbtironsf or Bachegioupeas peevhdeds may
a1§8rﬁé” gEEB SdbEgaggﬁE{Ck§%g1§%Q ﬁk%t8& gL, enmbodi ment s
provi de oW, substrituents ch”can be present in
each enbodi nent and which are not explicitly defined

0oLt @tn EhQSQE@@d@ét rdetinitkepsprevidedohgrekng A8 can use
used in this specification, whether in a transitiona

ltéhﬁggéNé?KlﬁlFﬁe b%élefh?ﬁebéﬁalﬁPnFﬁguF%Pnéhlgher layer)
to' b@nprdaaaslayémdUEcompra$wags BEe EObbeslavaﬁmaBuéd(QPSK

vin n ende anin ergs.
=vBBe Iy Do nEBPrFaPRaSE, Mo Ry Rt g Car P EnE (HF BeBaie shown
whéhavengoasldeasfbroslmphﬁbudyng defheast br Whenmasédmode.
ThbBel DECARKEXbr O BePLACESS EDER! SEMACORRLLE B0y second
nmeans that the process i1 ncludes at [east the reci
lageeps, That UknygrPatREdevadBrKi/BAaK Biéps. OMAeAClsedchnof the

1ayegscgﬁaeé5cafa@g@@gaeyﬁg QElﬁ@”EQé'ANQnopEBgtE@ﬁ”the
nmeans r conpositi

ingSoThhed By HECRE, Hh8 Ul HeforBatn oo SABRoBhoapErane

Debuhemay al sothachodeéNaddi tbenakpbedt ngesoobubframe n (where
conpanen used_ here unl ess cifical .
" R Bea othe herts daolr RePasrlC oF e e ERE e gt Figure
"andl Usivee” lsénberef 1" andhiep” fanm hotOtﬁefbexthasdvel layer
ex§ﬁ5§@ gk pehbherpor . Tibe tRLMEI Bdepeadentlyt, bsatfstack
erein to indicate that a variable is applied 1 n any
bigRe@Pn stance without regard to the presence or
absence of a variable having that sane or a different
de [ thin,the s C ound. Thus, in a
4 ‘ANBB%ﬂQgh%%hBﬁ% ??ﬁﬁtggg?é%f ce and is defined as
éﬁéﬂd@ﬂmnyzG@m@gﬁagﬁanbﬂgggehy both R's can be
carbon both R's can be nitrogen, or one R' can be
carbon and the ot her nitrogen. Wien any vari abl e occurs
nore than one tine in any noiety or formula depicting
and descri bi ng conpounds enpl oyed or clainmed in the
present |nvent|on |ts deflnltlon on each occurrence

1 . o - I Y L o, o,
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such as "heteroal kyl aryl," "hal oal kyl het eroaryl,
"aryl al kyl heterocyclyl," "al kyl carbonyl ,"
wO adkosorad kyl , " and the |ike.. Wen the term " aP&yEP200%058194
used as a suffix follow ng another term as in
"phenyl al kyl ," or "hydroxyal kyl," this is intended to
refer to an al kyl group, as defined above, being
substituted with one to two substituents selected from
the ot her specificallynaned group. Thus, e.g.
(w%bhéﬂytbnRynmstéﬂeestze agoakRgkegrbup hay@q@FQﬁe¢¢% all

thé“@e@B@BMé §HQ§EEEHGRE§/N§BQ EBHé ipchydes benzyh, the
et h bi phenyl al k Iantnoalkyl" IS, an

p
aggFﬁ?Ptagoébth%%l%@E%ﬁﬂﬁt?ﬁt%&#eﬁ@%l%ﬁﬁ?ﬁf%ﬁﬁﬁﬁ??t&#ﬁs
AcRVNAC&xyatkybflﬂagbudes 2Noh¥dﬁb&yethyb ;sla 81mple logical
oX t ro
AN% Eyap §¥OS§ gﬁm hydﬁgiys F}ﬁmes % ¥ g E¥d1v1dual
lazethydrahyﬂethyhm eSthydnoxypfopyb sandlselbhpetrhACK/NACK
pré%88595n9B¥ da§b8§8daﬁgf§bnw t@@rheEH}Eh¥Hé°XM8Eh¥h dual-
use ef I ne a subset o het er oa gr oups
lagefi AedbePBRAtTRE térﬁ?IWQr?5IQQK/NéFErS to either an
unsubstituted al kyl or an aralkyl group. The term

het er o) ar het ers ither an aryl or
ool ey BaFUNIgRaUR. CHACHLePPentgh tegs ShochCRe el But
1ndeende$eatgkmuphmﬁ tor mulag- € =0 Rewher ednaR-ilsyer
S LBl KX nBR /et et heL gl INEot SREMRT o
car onyI as used ei'n denotes a gro
théo&nwbameﬁtcyamwhereﬂﬁgRamSOQIEyguae aeflhe@ehEﬂGUﬁe 1, the
suEhSuhéﬁﬂh§1Sp§9¥E E@E@ééntguﬁfgéﬁée }C% =R EBBE?bﬂeé 6-9.

carbon atons. The term "aryl carbonyl” as used herein
Theggnars group EWOféﬁﬁﬁFé ePdopR Whier BFR/RAFK Batargre

trgﬁemmttbbe tBﬁH1'beBKQ¥|‘v@§tU§$d heEeiNa@Br transmission
erei.n R

ehedF{ e ER B0 s (IharRaRRhCE el Al D RER hrklREkPE e the

1nﬁnamdhem Dhamesoeatesatedbonbhewaleayehydfocaabﬁmrst subset
r d nppg..4 n 0 e

or! PRLadTyRaL PO et 8- 10, hn SO et

aggyag@éedbéﬁomeeﬂéuéh@oﬁﬁﬁ/NAﬁé $ Pb Bh@aﬁbdmvaﬁ@ﬁ% DL

resghrb@sahhybotﬁ$ay§e@a9§E§'@oEeBeE§CBQdaEuEEEX|of the
onposed of 1 to 10 carbons. Exanples of alk rou

alﬂﬁEPEl% DBuFeéPérﬁeﬁ IWH?FedtPe fFéﬁEraaﬁk§?C@P ué%gsets do
notneludeapebhyl fuet hykncpmppyk, thepwnpyb otf- bhéybllocated DL

- but [ t neopent .
reRaRbEe hepodF i kRt REDHY bR B Rat gy IS PR b Lo
geusedlas a15utﬁnxbéobbemAngaanohheDLteuhfraeeBnW1thln the
buhB??H%lﬁhﬁﬁbw E?F d9¥gagéy§h§¥|twotgégtésahgt%ggegaEH part

er 'to an a rou efine ove
lSsgﬁeetedtédsapeﬁaéﬁeAﬁg/NaﬁKsubgﬁpﬂaeﬁbe §eﬁeété@ £rempPle

oftb¢4ogFettsge@wﬁlgﬁltMen@HﬁerﬁbeuptlEhﬁg d€afram of Figure
henﬁ al kyl" denotes the radical R R wherein R is

enyP @éﬁ/NQFK BhESRIPsCaRSAPRyPERe radical as
deflned herein with the understandi ng that the
4 at he h nylal kyly noiety will be on
th%ﬁgkk 1éh£8F28V25’&” o e§4%?yarylalkyl radi cal s
zrnéNEUéma V%aﬂelﬂ@t‘%nﬁkbeﬁ 10, benzyl, phenylethyl,
3-phenyl propyl. The terns "arylal kyl" or "aral kyl" are
interpreted simlarly except R is an aryl radical
[003Fhelnethss" thetparygl ahkybygoeoathet parakkyddgrmgeates all
tnbNteEpebedssLi katl XoRxagPk B cbsoephionakly an Bbvh
or a heteroaryl radical. The term"al kyl ene
layﬁF&yF@n?PlSa§xé§Eéeheﬁ@Fnoaeﬁoﬁe§lésal@Hpeﬁ?t of the
sub@tdhatedshibreanchydrecanbenikadkeablef , laha t0ecaghengated
atons (e.g., (CH2)n)or a branched saturated dival ent
hydr ocarbon radical of 2 to 10 carbon atons (e.g.,
-CHWVe- or -CH CH(Z-Pr)CH -), unless otherw se
i ndi cated. Except in the case of nethylene, the open
valences of an alkylene group are not attached to the

o o, p— o o o s
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heteroatons include, but is not limted to, pyridinyl,
pyrimdinyl, pyrazinyl, pyrrolyl, pyrazolyl,
w0 po1daewohy | , oxazol, i soxazol & t hi azol e, | sotPCHEP10689/058194
triazoline, thladlazole and oxadlaxollne whi ch can
optionally b e substituted with one or nore,
preferably one or two substituents selected from
y y. h
blg g .g%%?ﬁ%aléﬂfh%.%a%%Q '%a%ré e$19¥§ %éﬁuﬁhCK bits of
alélk§&§asfﬁyr oaﬂxyasaE€@ﬁ9lsuhaE§g@ﬁ tbﬁ1ﬁ@bframes

sabk¥bﬁ@bn@ 9dha|EME§”bQ9m agy noak kyk, takkyhamypoal kyl ,
and di al kyl am noal k ?r al koxycar bonyl

and
tréﬁ?ﬁéﬁﬁ&P“ %ﬁ&?FéﬁPbéﬁBy? tBFﬁIR§I€aFB§Hﬁ?IlOglcal AND
fuaeylbear baoeylinlakkyteacbonykapinoaagdrithm this ACK is
C

acrﬁ%lﬁ EQOE%?aEﬂ?ge StE%ﬁ(Prn,i':lt sagf Sgla lﬁoFl ny lsub%rames for an

infdswvqdiadl Laykr. beﬁzmﬁuaybthbenwayhlwphéﬁylacross the layers
angeEEgﬁaégbgdebgeﬁ ﬁgéQZQh%o Pﬁ@zegﬁba68bglﬁndwherfﬁs the
enzi sot hi azol |c clic noieties can opt 1 ona
n@HB§ﬂ|taP@éOéﬁheﬁﬁﬁéraPﬁﬁgs Hé%e@érsﬁhéré@?ﬁtaéﬁ leldeS
th@tE@@hﬂﬁﬁtbh%sOByathéngpQQﬂbalBbﬂglﬁ het eroatom The
tern1 heterocycloalkyl "heterocyclyl”, or
"het erocycl e" as used hereln denot es a nonoval ent
umsptohatedpeyclbﬁ tadscahyecemShsﬁsngoobeoablertnneeitch
beEwésg 95 E 8C¥C||Cm5ﬁ? jprefaranhy ong 10 Lo,y
rings, el g at dirs per ring, |ncorpora I'ng
opeﬁ@tapnnmseperﬁgrmederowhehheéchbgeﬁ ﬁsoﬁfm Gippsion or a
4/§(9191§zona89 whi,chgan aﬁbaemehlxfb%hbngsgeﬁgﬁaﬁbx/Wlndow

substituted with one or nore, preferably one or
s1ggpsPAEAENTS §é¢é€¥@60?réﬁ1Hb@rBQQGIéYéDQCQQHGGPFo@ér

digkkybntl oygieghkoxys towgenbakeal kaxyacal/kybkhicer different
gglogen, Igﬁer hal oal kyl , hydr oxyal kyl , nitro,
PahFROKGcAF bBhyFES8HT i al kyl ami no, al kyl sul f onyl
aryl sul fonyl , alkylan1nosulfonyl aryl am nosul f onyl ,
0&@1K¥F§ugf88¥k ?nté&é%éHgEQBX'ggkwgen the eNB and the UE
an1nocar am nocar bonyl,
ltanﬁyuma@béﬁytaﬁhﬁé theybenrboagearbnossunkdsgt both ends of

th@tB%éﬂ%ﬁ?sbﬂgh9§5§g?tgéﬁnphﬁﬁ OfTBeE§EQC¥EB'Ehé§Q'§§|§ need
i nclude, but are naot limted to, azetidinyl

foﬁy?r6?FdPﬁyFtaﬂéiéﬁyaﬁéaféﬁ?ﬁylSOo%E?aW?ﬁe does not need to
etstgahyddoégpamyhtlyetrahyér@hhlb@haeyb b, AlgFeé layer
0xazo t hiazolidin
cofe iR bt Brngt Sy Brar iy FeeaRerabtior TaPE: | BEnapne
othetr ahydropygaayl thehi oher phgbinyl, lguenucl i dnhyl ahdt can
[ [ nLy u revia C
be Hh9€%8% Ryl g%@”ﬂB %sob%ggeng ?? Eh%?é %E LudBssed a
dyaﬁﬁﬁ§pﬁéﬂ@stbﬁFnPUtQmBEFQBKéycE@F@CBS1Fh@néﬁ§t(QQBBRﬁ in a
waQl wBBh), ikert=hut pxygsatbonybiGBeE), tdi pbent thHt ¥NB and the
pyrocarbonate or boc anhydride (B O, benzyl (Bn),
butyl (Bu), Chemi cal Abstracts Registration Nunber
(CASRN), benzyl oxycarbonyl (CBZ or Z) car bonyl

L Skt L St orpl ol oL aoe. e

1ndebemgyb|deneacesgﬁel(ubaﬁetall in which situation the two
moheé 9&@29?59%9E854 3WQLH°Qe5AﬁBetﬁgB§%dl@1§ual ACK/NACKs it

di azabi cycl o undec- 7- ene (DBU),
lsnbﬁﬁtdﬁeycFaﬁeiym@apbéaﬁPﬁﬂdéY§Efxglfltéose individual
Acﬂvghtaéogkeaa@ GEEE%ladé@hb@rpaggm@m@ (DCWMhedivetBYkhere is

azodi car boxyl at e § g '-|soEroE IazodlcarbOXﬁ n
an BRABYCSErT Y ot BALYFaP dni RURAYAFT dE %Bléﬂﬁobpng EDF at
indmisd- tpoopylethykapiinde { DhPEARreNpNedEemet byl

acetam de (DMA), 4-N, N-di net hyl am nopyri di ne ( DVAP),

N, N- di net hyl f or mam de (DVF), di nethyl sul foxide

(DNBC», 1,1 -Ms- (diphenyl phosphi no) et hane (dppe),

I - Ms- (di phenyl phosphi no) ferrocene (dppf),

I-(3 dlnethylan1nopropyl)- 3- ethylcarbod||n1de

o
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cirrhosis, and autoi nmune hepatitis), autoimmune
di sorders of the endocrine glands (e.g., Type 1 or

w0 paroied7aedi at ed di abetes nelljtus, G ave' s di BEHEPR2009/058194
Hashi noto's thyroiditis, autol mnmune oophoritis and
orchitis, and autoi mmune di sorder of the adrena
gl and); and aut oi mmune di sorders of multiple organs

1. (el ydl ng, gonn &{Ai’elé}e%ﬁ“ﬁcﬁﬂ\g %z? 05Kehehalpe N

syst em di seases) urmat arthritis, system

|AsUisaret e et 09\, U ¢l ier Gty qrolnadsid idg time 5o

del ety Qfidd Sse 15R0NGY | l%arﬂﬂgm@tﬂaﬁfeewcﬁh@stwo MIMO
ankyI03|n spondylitis, and_Sjogren' s syndronme) or the

ey s%%%ﬁcWW&Mﬁé@%@%mﬁm%ﬁ%i6@H&%V@W
ﬁﬁmﬁﬁhegb&tddﬁﬂﬁﬂkﬂﬂgﬂb&ﬁfﬁﬂﬁIAGKANKEK(ﬁuﬁdEﬂﬂpQMnibw
oﬁzFornu ae\ a sufficient, dose, t.o |néi BTK.
edoﬁ Ji>ﬁeSr"jmllem"ruenSOusrycset em ns\eoF1 St ed1 sease§
2.Slmh @ grzaﬁﬂua@rm-hwenlmﬁ@@ﬁdn@mcei giteen successive
CBLSOJéjsei J]*:é; ﬂ%lé%la&é&eugﬁ%'n@ téfrﬁi‘ geqeuency SO

I Mmmune SOI‘ rein. Because

dilsor derising M@%sleqyews iffIamfaticon, Meerieds sohghis
oveyd ap: bet waelrdisor dey s dhatt i ey Lionsd dergd I dmie buted
dlsgyders and inflammatory di sorders. For the purpose
Snvention, in the case of such an over | appi ng
d!sorder it nay be considered ei t her an i mrune
oofl] SARet o 0L,80. LAf LagmaLery, di sprdery & Treat enL) of 1800,

[ ne disorder® hérern re ers mni stering-a
treoapoaadoor thecoppositpongoinghérpmvehei onrmglato the
v1§HQh§CA€KWN@CRaﬁe§HOHnHEn?ld'595d§r51@n§¥g959E1leﬁugg

di sease’ or a predisposition towards such di Sease,
eXRFFHeﬁhéoEuFBé§ef?étEE?e rel Feve, eaft éf, dﬁFPéé?d gr change
crlteyebh ghetaugoaeﬁuﬁeddb50£ﬁet UEh@aﬁyﬂﬁt@ﬂmQﬁelﬁf Bhere
. tzeﬁgredlsEﬁil Lon towards it. A% usgg.herﬁln, t he .
St efMP®asPth AHs1a paffroRar §O4i sedse® Gi'ebPgerTofFerLon
iscondilt tonidharacyerhzelvbyyr eusesicbbeuaceadynoted above.
Th8b§E%893£HH LALEWAY b Af EQ”HEEPOEP %Hg bRC ESagsge?M}‘%@ythe

nsiveness to a variet
ACK{N@@K metppdataenss” (epd” ﬁ&eetﬂﬁgeNBebeseﬁOOBo@hs own

créQ%é@p9ch§sE5§ﬁéﬂEBt s8NEnREO; EhMBQCEhEe9§ret ACK/NACK
preventatlve measures, wherein the ob ect to

COEF@GE%Y oFSsFBmﬁaoﬁﬁe@Pe§§¥n$mQﬁdﬁﬁl€ ?@HmUlated as
fophy&kel ogi cal change or di sorder, such as the

deVﬁ#ogﬂent or sgread of canéer Beneficial or desired

clinfcal?fésufts " FrePide*“but“are not linmted to,

al | evi atVoh vof reyapt dus] - daveni BORENACKHT mekhedt of

di sgagerystabilized (i.e., not worsening) state of

di sease, delay or slow ng of disease progression,

anel|ora@ﬁ%nn@¥m®hlﬁveirgﬁyef @ﬁ%/ﬂegga@%t%@@te and

renmegsi on (whether partial or total ), whether

detect abl e or undetectable. "Treatnent” _can al sqQ nean
TthoPiH@Fhﬁ @uFVP@aﬁoﬁse€8ﬁp£Pé& Pb BRpeited Y¥urdrval

if not receiving treatnent. Those inneed of treatnent
THE”SEH EtEﬁ Eg&&ﬁady with the condition or disorder

fone to have the condition or
[0odi séndeenerathobe varwhbaéhduhé-¢omdict R6K/BACHI merted
enkB1 L0 DevBLoveRLade;BOh:CXaNRl SocbhehINGeR. 115 for above
[ammat ory condition means reducing the extent or

Ca§@vépl?9m6ﬁaﬁh@nPanaﬁnﬁPl6He Thenpedgetferieancaeahe made

qubut hgg@@gshbeiéﬁa bai1thezeomplete ahkahberaof qual-layer

ek NoP N TB6 R30r 25004 0% 509 60% 7% “Bo%E <006 0r "hee

1s190&&geduotmematmbnahytpeentthe pbetrweenancenpar edchoof the
an untreated or control subject as determ ned by any
sui tabl e neasurenent techni que or assay discl osed
herein or known in the art. Exanples of representative
conmpounds enconpassed by the present invention and
mnthln the _scope of t he |nvent|on are prOV|ded |n the

o —y o o o o o,
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di hydr o- pyrazi n- 2-yl } - phenyl ) - 3, 4- di hydr o-

2H i soqui nolin- 1-one MP. 172.0-175.0; M5 (M+ H) :
W®184/0§G43 3- (6- Cycl opropyl - | 70x0-3, 4- di hydr oPCT/EP2009/058194

H i soqui nolin-2-yl)-2-

hydr oxynet hyl - phenyl | - 4- met hyl - 3- oxo-

3, 4-di hydr o- pyrazi n-2-yl am no} -N-(2-

la%ég °§MIE&BM£§57¥E€EEH¥E Qeﬂaﬁahgﬁgwgerléé 0- %hé7c9ange

creteyep@pﬁépypfchgr§e f4spabe2chpdigxyebhgl py network

51§h9§5§§|Q§ gl; C@QQQBM'lh@B%ﬂXE@thohédlcated UE signaling
| - 5- 0x0- 4, 5-di hydro-pyra2|n-

UP?“yP?n§OH98r0§§ﬁefh?PtpEEﬁymPrg Eyplcal case 1s that the
eNEIBMdrOEZEbﬂ$OQUBBﬁb|pre&eQBEmWEedlaﬁaﬁgéSGIitehBoﬁNthat is

2, 6-di net hyl f
>oRli e 4<Cac bory ) prenyt o4
met hyl - 5- oxo- 4, 5- di hydr o- pyra2|n 2 yl}-

r h y [
Omg¥k¥gogé¥ﬁ§% ¥kﬁﬂ§§@ ké élégg PM%59811R81D%|reformulgﬁlon
Of6tﬁ§cP@EV@p?ﬂQQIQBhWGtP4C@PrFfM|6?@ Phﬁege Crlterla
FtUEOHQEpB@Ehngcﬂe@@ﬂ@@th)exactly the same physical
hen Ian1no% - met hyl - 5- oxo- 4, 5- di hydr o-
reg9P5 PR- 2F§P§L 2- hydroxynethylphenyl)- 3
, 4- duhdeOaZELBSGQUénDLiassigimenws (Ms+dbl) bun853hb- window
19 p- 20
2- (5. fo- PF (ATAERE, Fpl ph vt maCT AR BS R 2o
pheﬁ?HEﬁWﬁ6¥ 4 nethyl 5- oxo-
, 5- di hyds@- @¥£§ééﬂ gu¥i}Igy@YdA@KYﬁE@ﬁyﬁethod
henﬁl) 6- cycl opropyl - 3, 4- di hydro-2H-1soqui nol i n-
1- oRDp- 24 6- Cycl opr opyl - 2- ( 2- hydr oxynet hyl - 3- { 4-
nmet hyl - 5- oxo- 6- [ 4- ( 3- oxo- pi perazi ne-| carbonyl ) -

ool B SRR E%h: PEBat norLanthBElopd Bt chBBCBEeRe may
chbe®¢cbopropiphidn8s{ 6el 4~ (Acdadif| uenopepeerdbneulated as
“O%%%?%P§E¥%¥6?§§Q¥%?ﬁ93?%agyP3§tnaZSlP?le PRB is used in all
the- RhdregyaenapEspheRip- 3s4sdfhydpoa bit less aggressive

(tBEF LgegHingki Anli- 0885P288ressive depends on the extent of
2- [ 4- Am no- pi peri di ne-1 carpbonyl) -

thBh@ﬁ?%éﬁPnB a%. ﬁéﬂﬂ??rg BQg switch betWween normal and
vi4tbhadi hydes; pyRBglﬂhatybkezlhydt@&ymehbybss x number of

6- d T
acR gy by S5 RO Y b e S R SR LR b S T initial
sijdd 44 hydr ekywidanegthyl £pi ber edphedi kedr bgnybye aggressive

heny - 5- oxo-
US§,§?dFﬂ§’?§LB§?2§?H¥ *yl}-phenyl ) -3, 4-
di hydro- 2Hi soqui nolin- 1-one p-28

oméy{ﬁt[§h6§1QNBEOQBQQM|thaQXQh§ 4pove definition of “exactly
d|h dr o- |FFISOEUIHO|IH- -

thﬁya BRyReY Ay Fe héﬁ§PPr&eﬁetﬁ9Pl§ Bsoextended to be any
cobdndthydr ofpyrazi n- 2-yl am no} - N (2-

met hoxy,e net benzam de p-29

4-{6-[ 3- (éﬂﬁ§%ﬁ%%rop3¥(f oxo- 3, 4-

di hydr o?| BiG S oxpli arolgah- 2Eaat )bczt;h layeIS)

hydr oxywgetdy - Adl ; MRy information
3, 4-di hydr o- pyra2|n anlno} N—e hy -

N- et hyl - benzam de p- 30

wm@}Cﬂﬁboﬁé@@Mhs2C6ﬁthQEQ&M§EbEYEh§Sé4can be used to
erazin

met hyl - 6-[ 4- (4- met hyl - pi
de bR ERyNanT h] D5oBRb. SOSCRERY APB. B HshR. LavgEp o a5 to
- phenyl ) - 3, 4- di hydr o- 2Hi soqui nolin- 1-onep-3i - - -
p- 32 6-Di net hyl am no-2-(3 -{6- [4-(4-ethylpiperazine-
1- car bonyl ) - phenyl am no] - 4-
nmet hyl - 5- oxo- 4, 5- di hydr o- pyrazi n-2-yl } -
2- hydr oxynet hyl - phenyl ) - 3, 4- di hydr o-
2H-|squ|noI|n | -one p-33

S o~N o~ T 1 1 o ~ A
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di hydro-1 Hi soqui nolin-2-yl)-2-

hydr oxynet hyl - phenyl | - 4- met hyl - 3- oxo-
w@@20r0M0d1y3lr o- pyrazi n- 2-yl am glo -N-(2- PCT/EP2009/058194

nmet hoxy- et hyl ) - benzam dep- 35 4-{6- [3 (6- Cycl opropyl -

- 0X0- 3, 4- di hydro-| Hisoqui nolin-2-yl)-2-

hydr oxynet hyl - phenyl ] - 4- met hyl - 3- oxo-

dih I api.n

em%%éﬁ ér%gégg %?;kggégénlgk Qhégw %%Qﬁﬁum gain would be
aCBlﬁéﬁﬁ-Butyl 2-(2- hydroxynethyl 3-{4-

nmet hyl - 6- [ 4- (nor phol i ne- 4- car bonyl ) -

phenyl am no] - 5- oxo- 4, 5- di hydr 0- pyr azi n-

Om“bh5ﬁ§?feécﬁ 6Fh98Wom2ﬁFsBath8PFﬁ 31f8ﬁe élé?tratlng ad
sifipCyelepr opybk24d(2ghyar oxytmethylis3e{dctronic devices that

met hyl -6-[4-(4-nmet hyl -[| d|azep e-l carbonyl) - .
< BB RV fof 05. DR5- 475 “aF hytis B0 pyFaeFACIo g Fy enbodinents
of- pheayﬁmvsntﬂendihydrﬁizhkesaqalwmkghes$-OBEWpr389 is
adéfﬁgg[gP%g §ﬁﬁg ??%%hlbg%9é§n4é gEhydroah a Node B 12
eH?érox?ﬁ@tﬁ?FWEﬁ nyl pay- fechyfel3aogateway GW/mobility
mada eﬂéhydéﬁtﬁy amiin, 2aMk aMhBekork- ebhykbengankdepi39or
r oxymet hyl - 3- { 6-

r y
OtFﬁr(ﬁag§8 B§Foé55§rgipﬁ iop. QPBBnPV)VarlOUS terms in
dlﬁﬁemyhanwmmkiésnetbmmuﬁioxeién5sydthmdro pyeavkEni? includes
nyl.). - h 0- 2H- i ui =0 -4
a gX kta § éﬁ%ﬁ%oﬁ 6892 Xﬁ% (2 m?ﬁgg R%g&?d%ég_ggag sgores
a mxggrbmnyP$O§heh9Canﬁnd]a4su1table radlo frequency (RF)
trHﬁEB¥Hvér0¥@D4céugﬂQMdEQ BMéaéknmgr¥lhntennas 10E (two
r oxynet hydr o-
shgprsgaglﬁéﬁpﬁep éﬁgab ﬁpreless communications over one or
mo@eDivirethykam nak2- 02- hydnoxyaeehyl 13-
{6-[4-(4-hydroxy-pi peridine- 1-carbonyl)-
phenyl am no] - 4- et hyl - 5- oxo- 4, 5- di hydr o- pyrazin-2
0047y | Thephenyk) *8ondecdellydr 6e2Hpilsdqli nol eny faonenp- 42
- |l o ylL-2-(2- h
Fh%ﬁ%%%lng%%gxén t%§PE%§£2§XSB% ¥£Tgli§g, either direct or
indairpehyl Peprieayl anPnel- B#onet AyFPmEnpsge- and may encompass the

préséngth@rgnBYBﬁthrg Yht=PheRyh}z3e4ements between two
di hydro- 2Hi soqui nol i n- 1- onep-

43
el@mgpgpoﬁpaﬁyprg 90H9|F5§9 pﬁy[cguPéed" together. The
cohbiﬂﬁgnEEh@&Mnébhybh betwéyhaZﬁb_éiyhéﬂtBOkan be physical,

-5-0x0-4 -pyrazins 2-yl} -phenyl)-3
10830 Rh hyBF 02 2 BBALF ROF I eV BRE. pr 43 ool oy BITREER e
eléméytbomagpyb o121 iydedxynebhyl'e8nfidcted” or "coupled”
|
tO?EEH¥raZ O%He P%%]%% gﬂésgg &B58r91?ggyn¥a51eﬁ and printed
eleﬁhéhyﬁ} sonne@ﬁhyaﬁo QHl§@éé|ﬁ§lgﬁ tmeoﬁ§e19f45 2-(4-
eléctrOma§M6F99r@H¥kgy|'@ﬁ@h3as4e@ébigbﬁaghetlc energy having
H- i soquj nol. i n- 2-

2
waRGdrB §H§th9ltBﬁeﬁ?ﬁ}O4fﬁ%ﬂH§PC§ pggion, the microwave
realéndahydtbepypazbai2<ybah1mmhlbmyrazdlin&iyhbie) region,
s HhTEL ML Eacst anidg, pade - - b
Di'met Fan?no i ?ﬁ ﬁydroxynethyl 3-
[4 nethyl 5-ox0-6- (I H pyrazol - 3-
omM%a@hQOENé §2dbm¥9r9nB¥Eaéén 2D¥|12Aph§th%912B that

dro- 2H 1 soqui nolin-[ - oneg p- 50
st9r§§ PBOG412C, and a suitable RF transceiver 12D coupled

to/oh6- b% £6rB petByhani norl {e%6- 3ndwd) Nydree ENB 12 may be

H i soqui.nolin-2-yl)-2- .
COH?é?gxyﬁétﬁy59EHeH%F%-EQné?h9r1338909r SL interface) to the
seBydndi hydpohpyr a@iyviM2/gNaniL Ao} - 3hé- AWAYHEGRNC 14 includes a

| H qui nolin-2-one p-55 6-t r t-Butyl-2- {3-[6-(l

-ethyl- | Hpyrazol -

4-yl am no) - 4- et hyl - 5- oxo- 4, 5- di hydr opyr azi n-

2-yl]-2-hydroxynet hyl - phenyl }- 3, 4-di hydro-2

H-|squ|noI|n- 1-one p-56 Chiral 6-Cycl opropyl-2-(3-

~ T
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met hyl - 5- oxo- 4, 5- di hydr o- pyrazi n-2-yl }-
2- hydr oxynet hyl - phenyl ) - 3, 4- di hydr o-
wWQkbiosaqus nol i n-1 -one p-58 - Pr 59 -[6 - - p- 60PECPEB1009/058194
2-(4- {6-[3 -(6-D nethyl am no- 1-oxo-3 ,4- dihydro-
H i soqui nolin-2-yl)-2-
hydr oxynet hyl - phenyl | - 4- met hyl - 3- oxo-
o3y dadl BVAER PYEAZHD: 2o vbauLng} prbYT 320} adaVh) suitanle
-acetamd
moge@y@pdﬁp@pyragsgglygr[3nppu§h@wn) for communication with
th&MKBhobi pe=4- cacbonyl ) 1phenyl am noj - 4-
nmet hyl - 5- oxo- 4, 5- di hydr o- pyrazi n-2-yl } -
2- hydr oxynet hyl - phenyl ) - 3, 4- di hydr o-
mm@rkh$gquwmehun thénéNB 63 is a scheduler 12F that schedules

th%é%% 12u GE%eH %g %f on {nggor tHD various UL and DL
subforope4, 5 Gnhydsohpﬁnézdn ZhylﬁNE sends messages to the UEs
ngMdEHéygghggh EH?2¥%£DF% 9%9%939 Eh%?%gF@QEhB grants for

muARiRGE- Hﬁénypaﬁpﬁopeqsﬁg@hypughogé thegPDCH noted above) .

GendirByYdr0- EMéaéNB 22- ¥k) agd- ﬂygrg yaBhhyk- falrly autonomous
phenyl neth¥$3n1no ro-2H-i soqui nol |

3,4

l“llBHe EEPPE%PSn tP@eéePBEtFﬁa %é?ﬁé@nwﬁﬁ aﬁH/MME 14
ex¥eptiual BualnfajenddCKENAEKodechni tak BEel do gaeemkr eNB or
an aSCEEQCQbB@SoEer Lkl aLe; caeLa ally t o gontro

signalfing n wrel'ess networ and paVF cul ar

enbodi nents detail ACK/ NACK S|gnaI|ng for data
(m%ECQtVﬁgabE 858U8§dt98“@hb@5 [ EOUR 6855 BagkEr OUNdssumed to

The fol low ng abbreviations and ternms are

lnﬁéP@ﬁnPﬁoaéﬁmnéHStSGPPlPﬂﬁrHh@éneWB?PoﬁXBQPFﬁ@r§ﬁlEhe

aspbeji eetdACK, a@Ka@mbedg@nembcEkod@wnaéﬂchﬁxo operate in
i i ansnlss on eNB B

di sconti nuo t| n/
2cHRTETE 5y 81 e £ OTRAR BT Vb  DVRAREEER: O eqaandy o - 1om
asddetaﬁmeddapbex FkﬂﬁﬁphybtldnauhenﬁPscloapeaﬂA(oand 14A is

» EELLRPS $5L20) CoRUsLbTE LAOAGL e SYELUR o0 Lo o
trgéﬁme@slgéﬁeﬁéﬁ Nﬁﬁ@pﬁypnspwethmputhﬁuapppp@rggtgutlme

1n€é%b§§§dahdos@BE@”B@qEQBéaguééttﬁ@) Nﬁ@ﬁu@?gétb¥§n6§Kand
Node B base station o r simlar netmor access node

th@FE%PBF?Hoﬁ%ﬁQPrFﬁééﬁéﬁéﬁaE?§l§F8ntﬁﬂ?tﬁBP§§ PDECH
physi cal downlink control channel PDSCH physica

0 in ar ch od|n tr|x PRB
oo e R BE o8 ce Brbek PR g S: GNP T nk"cOREF B 0"
fichaanel aRUSCH bhyéwaab upbi mk sparegrohaanelIﬁtﬁkhémel, the
i (. bi
o SRS O FLPLRSIE B POLL IRREACH, Bay  TPOL b prnced by
COm@Pé@énﬁQﬁFWéFPoﬁ§O§?§téﬁ\QWRANEwN#@Btéﬁﬁe@K?FHFabéﬁl@Y the

DPACORSS FNEhWOTTK ﬁ@Ogﬁh 3&kRP1krsrst-andar di gERovER€128 and DP
Ion%-tern1evohgt| LTE) f the radi o-access
n

L2teehnol8gy it Vi Fhrdenrveor dliioadcrabeRgyion of
sobtghee usaVodaEarmahes ahaphavedasystennagpaei tyland the

degggggagg and reduced cost for the operator. The
curreéen unaerstandlng of LTE relevant t o these

teachings may b e seen at 3G°PP TR 36.213 v 8 .3 .0
umﬁ§09§ Qé%e§ﬁi'tkﬁg 59¥§b8§'ehﬁ%é&mgﬁggegﬁrgﬁe(ﬁﬁ'?@Sgan

tach priority docunent
Hﬁﬁvtbﬁt aB@tHOFDBﬁ§h§e¢DDOar@O@éﬁ§|ééﬁééopﬁ L?EllUlar

teaBghbheshopekkphtingigxanapl ess0stahbe lpmﬁeslaev1ng
detai |l ed bel ow are descri ntext o

"I RS TED RBHE N FO664] EPPégé?ﬁ6h§So POFaaﬁ r8888PE%§S
haateggiwvealeasLTEnonnt het PEECEapAbpat tieal aimblgE capture
listens t o the PDCCH at its designated tinme and sees
i f it i s allocated UL and/or DL resources. If this
i s the case, the U E naps the allocation informtion
in the PDCCHt o the PDSCH o r PUSCH a s the case may
be. In the case 0O f an U L aIIocatlon the U E sends

o, o e o - o o I e
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control channel where it listens for the eNB' s

ACK/ NACK for the UL data. In the case o f a DL
wa@bdiomat7edn, the U E tunes t %the mapped DL rBGDEPINEY/058194

and nonitors for data fronlﬂhe eNB, and maps that DL

resource t o a control channel where it then sends its

ACK/ NACK for the DL data (specifically, the | owest

0 annel, - n

de%?@géeéugﬁ nghlghﬁgglEah ggﬁaﬁaC EE(YEna e Eggﬁunbcatlon
CaEabhéhﬁeESwhg@mieerﬁﬁe50€ﬁehAEKﬁNA@K¥eleEécﬁomwmnﬁpatlon

cange§lHybglphesehleeetbeesaneng1gpea&xpa§§tléﬁeeerhgvtng
that there wll e nore DL | ocations th

Wlée§?§éncpﬁﬁéﬂlcﬁﬁé§€ Feﬁéﬁtﬁ@§lﬁ§suﬁ€t?ﬁﬁﬁtt95Pééﬁnces
pe$ﬁ$ﬂaﬁhg k@@@EbsgTEnteaueeSaeeebeobnS|gmahbnng,las well as
o TPy 3 g S OTP Rl el {2 aPELOL M LR i one of
POLFEPocol8 TR 8FdeF T 18%¢on58rve  Padr BOFesoureBs F el
suthernansbes o f user data, and alsot o nore

efficiently use the UE s limted power supply. As

not ed above, LTE allows a franme configuration in which
[00hefBealEMfot BBDLISBbRAPEMESBt hak DELOSuBRFafrEBS @HLERPLe to

tneauses1dibbhaubhy £0Ui0PEMEATORBAMARRI B ©mb1EREnted using

aIIocateE gsource t oits QCK/NACK One way t o
AN¥daFesePt ReSa P s§UBEAPCs TECE8eREYa SHRGI 8SACK/ NACK

sefhbroddtatpbeecbhved ne¥Rbra geotpeo, mebnéE$oumeeery dev1ces

ef eren in this,r rd b h t_o
ang 1935805 ( Jebpe T AR e Crs e saltrent s e b ar g <CT Merory
anfepeuargble- m6Mo2908The PPEr L8ssonZANMDNGr HHA, mRMKba of any
tygekgal%eﬂen%oN%@DtBeaﬁnge@tategmn@mtb%egtNugﬁaphgy
for TDD and attached t o the priorit
ln@éé@ﬁeﬁﬂeao§ EREEbPE BeReTRAt PHERORBNEOSPEEBESE haPefrop!
pukggsétcbm@ua@teedmtb@bpkbbebybted &B@hae&n@m@eageﬁeebessors
DFE a e trans Sd as a E%n gl e ACK/
86b§8 Rﬁ8F85£ERF §°f POnfofié-o'r CQ&%ePéPCEESOI
arsbbteanesearesconbkmedltIthekamptesned bundl i ng' the
ACKs/ NACKs, and i s perforned b y a |ogical AND
operation on the ACKs/ NACKs for the various DL
[0¥esBaresdingotgensrapréasaysengPdiMERENACK EBpoinvenhien from

th@'b@%@pé@%19@C§H EQ&”@EStEEBeQQM Q@Ehn%QfEQEnegEtB 91Qure 4
e reused (PUCCH Format 1/ B) .. ACK/ NA

thRgs BFoREPYIHBEN n@ﬁ@@rYARpBBHMFPHg FRH@PEGA Nrngam that
SSBQébFEleéCK&NACK}ocebbok sot pebf@rhaﬂgbéed@dné;d@ﬂécted
eci.fications ibit Ao the
cooBEElE G hoehnaie T a Lo P8 BB Lab P Bhbistafe | 2h0%n
appeirathy acKnewnedged thawhichlUWdessabfbamek afd trhosiving
anvﬁ9§893t9%nmﬁgcggﬁ ggg%bgHﬁ? 59” gsg?ﬁggégl?éoggg]
al@ecgteW|wgwnlpﬂkcaeﬁpegceﬁof@rteaéﬁ |@§ épﬂaﬁﬁrs for data,

inAGKANACK ¢hapnek ntdhese, bhtscakeingededetoQrce-specific bit
acknow edge. each o t he

ers rmlayers an
fogt paghs® rEhﬁséaSPﬁFEFEﬁéﬁgéﬁBF§§reSkB§é98?t¥S flOFRe K
reEoUreeeetaasstgned4exaeeﬂycthegsaﬁemPRBohesaurmeSStOtwo
ns SS|on ranet rs) in_all frane th| the
o R RO IR R BE £h8Lal nh) pRRECERATEE. PhENLD1 0% ceq
dowo&nekateenubeeaeehsubfeanbsa@ereaatepnaaggtayete@oat least
a EBE%%H% of'Eh@hb§ﬁo89§8dadgwﬁ@539 ACKLNACK 0 (£ | §UCh
stream becones neani ngl ess. The |nventors have
seleebynRPzBatRFE ﬁré@?éﬁsﬁ}gaﬁétaetéPﬁFn@Hnﬁhﬁﬁ £Be gRunlink

re@BQY@e@aiﬁ ht rywedtdmbae Qﬁatersbc@ndselgo@lthﬁsehawobundles
bits f reatln smal. | er sub- bundl |n wi nd % g

thg APEUL LA gERROUEGER SBb2baRAPI TG RS beBh ALECF: B

geherasingl e stpéanbcaseshny the saventedsapprblgStion (e.g.,
Provi sional Patent Application Serial No. 61/029, 361
entitled "Virtual Dual - Stream Transmi ssion t o Reduce
PDCCH Reliability Problemfor Downlink-Heavy LTE TDD',

attached t o the priority docunent a s Exhibit C .
[0008] The above referenced prOV|S|onaI patent

. o s o o " o ] o
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generate a resource-specific bit for each o f the

respectively nonitored all ocated downlink resources;
w@ndonow4xsel ect fromanong a t,least a first aPQDEP10h91958194

that bundl es the downlink resources in a first node

and a second al gorithmthat bundles the downlink

resources in a second node, in which the selection i s
us?ﬂéeghgns@lgééggr@lgsE 59658£E883%§§ g?%ﬂh'gh the 8enerated

our ces rocessor | £her con igure

reéougéerﬁ@egéﬁé@tbétﬁuﬁb@toc@réééﬁﬁﬁdatgoﬁhﬁhﬁPWﬂl@hé

regg6neratedsrgsaudiegspeehihenbi Eé Eﬂétrégﬁé@ﬁﬁgedfﬁrgt or
t he downlink resources _a s ndl. ed accordi ng

SeF@§Be@Pﬁ@etP|9§PeéaFeséc6ﬁHlﬁoéétF 0 @EHePEthTCFeép§
trbhtsitthagathel gastranedt rapsi bies i(1srepnf/i pueed.t o
transmt the generated 1 reply bits. [0011] In a third
aspect thereof the exenplary enbodinments o f this
Um$hvéntEonopdaubdewatheahmdreopprt$bn@ar$eadiagbadiment, one
sakhacatbongg.fdowabi ok besoyr ces @@d15§@98@bkt5m9 of the
data o | ocat ed i nk resource responsi ve t
dOUnﬂé@élV?ﬁ@uécﬁépﬁydbﬁﬂoﬁhﬁf Pfsthenégafﬁgétlons is for

onagkaowbeegsﬁeek ent thentrarspitbedcdat acrsgkegti Ngast two
fron1anongﬁg least a first algorithmthat. bund

layRESdownl T hREFedBtr B8ESi RAAT PRSP ABE éﬁdtQaEeEEﬁdreplY
bial ger at Ainrthatepundbés the dbenkbinkleesauecessin dirst
con sed ter allo
I Bt SR P R
blLayeHCbohbahathenSﬁndnpnhe0§etéet@dgaEg@tﬂDhﬁ1ganarates a
reﬁ@&rﬁﬂﬁnkgk'ﬁgltgg gﬁéaaﬁm@EaEeé EggoﬁygbegEresE EQ@h of at
at1ve_ acknow edgenent in the allocated downlink
leﬁégoEW@eéaMﬁFéh ar Fhauéaﬂ@daaoyh?ﬁe06uﬁaﬁ|ﬁggﬁpﬁaéapns

gedBdakayer eepbinBtitoncrb0012) 11 practheurthiaspectwo layers

(ol SLFEL.LE SXETRLECY SIOPHLIENS, 0oL LS, Louenton

processing neans and sending means. The receivi ngmeans

0 g a 0 f al - urces

oo b or e R R e B BoRar Lo T e5bar des. on
empoagens . f@elaatang(irpmsa@ﬁngnﬁégéﬁyst The pgocegsimgns

1nH@éB§s sélE@ElﬁénﬁéékaE €w69§?HE§§a§@§ﬁbf'ﬁnQ'EhEOV
each o f the reSpectively nonifore ' ocated downl i nk

selgsblirgess QﬁaeﬁoPnséI€E€PH@ FFéﬁ?éhﬁHgladECPEég? qf how
cotké$htéﬂg@hlthﬁéthaé bh@db$$obheedOMthmKnkeS@BbQESeBn
! &%rst Hnde and a, sec nd. al or th % bun les th
"G6RAF AR 8850 €8S TR a£é88 dlﬁnH 683 Beoﬁ 8“88t?£%ﬁerlon
1sOWhetherabkooatedhdoahﬂpnkteésduwoésnkandSborcas|ngmprlse
attm8a§€|895§g %E Q. e§ 8OQ a@kggrkhgnkgﬂe E 1cal

generated res -Sp eC| Fts that correspohd
reﬁﬁér@@mhﬂpﬁkSr@sébF@eg ngd%HHQI@GDQQWoFBﬁﬁglﬁ @eﬁh@ed by
elﬁﬁéee@EIyﬁeftmgtd@fEe%@ﬁ@ngggyegatl@ngenerate 1 reply

bits. The sendi ng neans i or transmtting the

generated 1 reply bits. Brief Description of the
ooy anmhngscorfffid] wibe taveperngoandparbecuaspeetd o f

se teachings are e.nore evident in the fO||0MAn

e P Db e o P S TR Snan Pt o NoR s BRkrRon St Froddive
aCRhewaEﬂaemedtDpéwdﬁgaFrggeeSed[O@lnptFrggeeveduoe ahe
alnbbgﬁeaakbeeugc&sa sHh- QH@QE&Hgs@ﬁbeeaagefkeﬁ %E%hg at

con uration # 5 for a single-la E. Fi qure
leQSFIFU@tﬁ39é§gétﬁOﬂﬁelaEbéﬁﬁﬁsﬁeﬂ?ﬁFh@gdPQQWQﬁﬂaﬁ irst

aggkbg§tﬁahleﬂae fisaa’ negakl ﬂNB'obéygtlbhaﬁﬁnh$$|0n

owernmost timn ma v
2l SptgePerF anenogrh v Bce P RYCTbEaY BXbapFaFyall of
thenbodboentdorésthecenveatri bayef0046] aFegupad3apgsegation
sinmplified block diagramo f various electronic
devices that are suitable for use in practicing the
exenpl ary enbodinents o f this invention. [0017]
Figure 4 i s a process flow diagram according t o an
exenplary enbodlnent g f the |nvent|on Detalled

-~ = ~NaA M~ s o, o
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invention. These terns/nanes may b e | ater changed in
LTE and they may b e referred t o b y other
wao erompaTasres in different network protocols, apdI/EPme®058194
teachings are readily adapted and extended t o such
other protocols. [0020] A s an initial matter, first i
s detailed the inventors' proposal for LTE for a

ngle._l - us t
endhOPLrn Bt Ea ro IkelatiSn Sart) SR halot o
negagmae|ﬁgkﬂ@wladamantléyéﬁ é@ﬁfagapbar@ue aécohdi aglpcated
reQolihess geaeggnaglteFm@Lanéng AGKLNACK BLYNDLLNG :
[0021] ACK/ NACK b sol uti ons have been deci ded
PafplgHdarFaf HSEWPeéeaE oﬁFé@@EeﬁuﬁggﬁﬁgaE&OD generates
twasat@noebtagvhthtaocsi ngbhet ACK aﬁkupWﬂe&geﬁeatbbﬁts for

.Downl i nk, Assi gnnent |.ndex L el a
a1 PRk e GRRLATr Bor RS0 Gonhe <ot Pt B RorCaNt 17D
reconfrgar abhensfexbeph fieraIDDadbdnfrgeratipenl#ng shewnrces
n e b n
pe% l%?%t a%d E#B%hé%tggz h%%%fﬁguggf?%EEEgnEuE@%EﬁEE gf the
alé@BﬁFaﬁedﬁWHﬁéﬁkpé?E@HF@?ﬁyaGIQSQ 814 53ge¥s8 9 0 5 ns
D S uuubDSUUU15mDSUUDDSWU U D 2 5 ns
SUDDDSUDD 3 10 gs ﬁ%S UuUubDD
OOSFHs Brenut e PR BPEFE BE5°10thE BRSO B DtBeDaBtBOBSGaée the
mipgoD Bmblgt) UfDrbeUstlghaTabhg detratpbiinkbdownl thk network
I.lL.o [ 2 |f| | ;N
oS Shre At TP RAeS Ban . S naRe FTo Spport *Uporoperult iaLink
regeticvesy Bnddoambinks(éhg. repEM Bssi gnaentbef OF . eabhfferent

fréﬁkéhﬁﬁ%ﬁbuﬂg|tﬂg %%P?Q“%l%hhéeaﬁthEknéH@@B&éh@Htathe

single bit inu This sti|l causes a | arge
neﬁwﬁﬁérd@eﬁ P@FréﬁEﬁ?§§méﬁsaaﬁdoﬁhﬁéeadﬁéauéFlEﬁeﬁlPUSlY
sespeehr ahyebki ehengyloththasdbhereher ecbegencproposedihBtead

mul tiple.contributions that higher order, ACK/INACK b e
en by S ot B B0 P b h S he S b norBe bBE kpeiects
frsmthmospeetaﬂeeaset®ofdhavﬁngt2a@§Kebht$oasabhabdepn the
i val .0, d Al ' :
21 folar 8H! X3 B0hn L i BcH R L RKEr M eeeh St lion
aggrﬁgaéesayérlﬁ@KFNACRoaL@h@ugﬁ ahpeetépchink Badgeétink

redBliScbss bhecPRshesi APLENGASH aQQn&b%haﬁ@nﬁa?EBpE@mblnat1on
rules for_ TDD configuration 9 EL

fr@ﬁoﬁhetﬁﬁ%eﬁéﬁﬁoﬁﬁﬁﬁégaééﬁ“b enﬁnﬁ?6§eHSWﬂFﬁ Fi‘Ri fafa that
tcba?geﬁrév@oagnyemh LRE QEQ@@ddﬁasdb9525ng@éSEEEbeS that
conf i 1,0 e 1 there are DL subfranes

argo LR By h e Re D bnd Sopf et " Eov 2" ErRprhatadir
conflgured U E and the 9 subfrane ACK/NACK bundl i ng

i N r d n su
ool QEREnE 2k ShYRCRebb it Oohions b DHACL! BOFLEEEIDe, che
neawgrkha@ySﬁéﬁﬁ FANH| §ar &he UESS@ﬁéﬁlﬂﬁﬁ@séadﬂﬁaéﬁaérat

ch@nhupdbe subfragesywheneoht brSahbkgky bhathécaggyégaglons
deci sions within the sub- bundllngﬁmnndOMI ave

2rfad8 BRBed oRval'safetell Crepart © 6@?6?“A83Fﬁ13§§ fhave-
Thassmapt bensent ayStthHMACK&NA€Keehamgebrbuétmomkusede to
enbhexh! eXhPLLELY 0oh PESK (appLeppary phase sill o) ¢ done
ylng? ransm §sPon t o aI arg er downlin
insehedaling fhexi bibhey. lEEﬁ@tehahetherNﬁKlbaﬂslayer(be g.,
mehlﬁmbé%céeé Séﬁbrelflépérsmo sub-bundl i ng w ndows
shown in Figure 1 ranes 1-5 and subfranes 6-9)
A s just one partlcular exanple, the transmtted
mmﬁypb@EStaeEagpégegtb@ntﬁlé &heeAEKﬁNAQK;etaagF@ theach
0 e s un ows ar e _shown a
nefyisk coRBRrTBLF 6nOrappt ng E AR bLAnaT R ePentrar ERSEed by
codgpaeti ngftwanet heseutehthi hgsy dafB02¥bpdabker20of the eNB
Exanpl e transm ssi on dependi ng on sub-bundling w ndow
state. [0028] One design principlei st o transmt
mul ti pl e ACK/ NACK bits on a single ACK/ NACK channel
using PUCCH formats la/lb. Wth this approach, n o
addltlonal PUCCH resource needs t obe reserved for

oy s e s Y o o A1z RIA~17 1 F A/
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[ 0031] Now consider the case where the UE i s capable
o f dual layer transm ssions, and the DL resources the
walHEnwmTe3 ors for its data t b e ACK/ NACK' PCDRPBaYSS194
streani | ayer. Enbodi nents o this invention for
dual -l ayer bundling specify a behavior rule, known in
advance t o both the eNB and the UE that
de c [ d e
12 e o Rt et oty S el hg 28 orn and DY °
comhenﬁétgneOé ﬁoth@agehéadlhﬁgdparﬁeranért Reappects of

thE 8SOHLERS i OMere1MALER EBetH@t@oktébieodgv§cé§cgb¥§gs1ng the
Essential ]y, .each DL resource will generate an ACK o

NeRREKY ACTOPHIECROPnDLt h- GenbrADEUCRCRAKABK i MB RBERted by

coﬁpﬁterseofewakeaéhe@utabmeSEybataaﬂaepnedeaberbbEStnerUE
resou ce- SEEC'frch 18 E sel e%t% OF rgw or by a
anSPﬁeraS fwb"d ??EPen thme 't 78 3g|chFy Y

combmbaneO@AND)svatwams anésharﬂwaheseFHESbarcenspb¢Bfregard
gﬁé ﬁe ﬁegeahﬁhgﬁlﬁﬁ 99r£o§8b§8§? an EP@ descriptions
uling pattern o f e resource ocati o |tseF%
ab¢ﬁ@ W E Fﬁ@ﬁeF@@FcQFpgré@nﬁFﬁ@§ t B8 tREFVIrdoAapcted logic
é@&ANéCKblgcagcgﬁalEgnbtgohbe 5@'QCEsﬂb@hg@tbhhataﬁ@ogram
only geE sends .t he ACK/Q@CK t hat s a single bit
St?@ﬁr@§ PAYCt ReTFBYIEal BHBFnQP?oﬁUBCFlPH *bundl ed

resources. Because there are two Iayers the UE
nera b ut S|n n se n

oogp et brbElet 8 FhE udtiofso b hRhE BRL e bl bBtn poBusp ted
lnTh@rdwamgtpatepanl@keﬁpkapyeeﬁbgduweﬁt eoftwhee (computer
rebBMSﬂé'@HstEBB%hgﬁE EhEHﬁﬁeé oankgoﬁbQHéﬁ %eadéﬂié

s an illustration o f TDD configuration # 5 (9
meﬁaﬁmforlagéGaPrlé?érCQEblNBFéOPhEFeFﬁP§ exgﬁﬁ|@Xﬁm§le, some
aspeBtki fik{i B @ﬂﬁlbﬁ@ﬁeeﬁe@ﬁhhagawﬁﬁ¥ bwBiUs€dther aspects

II f [ fi t
ot A B s
exthetadobpt aocbnbrbliespumtespprodesswel brt heber computing
h d .
aebE e pcar s Ttasfe, enfe BT Er pof PiMEpell LE3EERp,, vnine
varmguﬁayép@cuSEoéahhasenVEgtAQK/NA@Kbbu@éluﬁtgatﬁdhagd

deQ@@ﬂb%@ngbgHﬂggk(Bhg eEkmbayen hut cRabt8 aoguéglh y§6me other
al ways has 2 bits avai | abl e Ks

Pl?ﬁ@rt6&nﬁ§?r?ﬁﬁpﬁ@taPagréﬁ1ésfwﬁﬂéuPEdQIthoghB tmﬁﬁ?se
blvcesconspdenthior syﬁpbmsltyeahdeﬁaabto@ metHOdﬁaUescrlbed

hefRHE; ma e SBRACT R 5T e poriopeaiteting heidRaer:

habitisrepneofowaeachforiiwthe, | apersadnduencheaggregatsngr
[ ndi.v U

o e A PP ER e B e r are Bof he & oo an fhe
comEKFNmeKd@@F¢@§poﬁa|ﬁ@mﬁ eosbbnpareNntR@KHEPE - N ranges

fromlt o9 DL subfranmes for the exanple o f Figure 2

3 1 (where 1 ranges froml it o for the
Ooahaﬁmpgsimegﬁgnﬁﬁetaeflﬁvggpéogs)mayTﬁgonﬁgtgcgd in
va@ﬁeaEeSompSDEMﬁsAﬁﬁbNAﬁK bht@gﬁSteAlcirANDtaMOdaZei The
de31ga aA}hgggﬁgél erEig 1sag d)ﬁag%%§a1h19H?§ 2
autn@aaﬁdeptheeaggrégapédxbandAppwag@négaDéswatE thels are
av5§§QHtgeféEeebﬁbgréQKQNéCKoetts1boetaaggl%n iaRd the

agg regate aggr egat es al
Sefésel éétQEeéﬂfpélA NACK 6??§YotP Pﬁy@FCQed fpfleformed on
a bbat cbhbscktos aubkAphkecl ogi cal AND function across al

the DL subframes for an individual layer. This i s an

extension o f the single-layer ACK/ NACK procedure

not ed above and so we termthis the 'nornal

dual I ayer configuration in terns o f ACK/ NACK. [0035]

The second node can also b e call ed sub-bundling but

instead we termthis a s using a Virtual' dual -1 ayer

transm ssion in ternms o f ACK/NACK. A n exanple i s

shomn at t he Iomernnst t|n1ng dlagran1o f Flgure 2 .

o A
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function, but unlike that 'normal' algorithmthis ACK

i s across all the layers for a subset o f the DL
waaiboenmes for an individual yer. Sai d anot heCT/RR3009/0§8194

e ACK across the layers and en divide ACK/ NACK into

the time domain, whereas the 'normal' approach ACKs

across all DL subframes and divi des the two ACK bits b

t al 7 PEG S

wm¥%vgﬁ? PQEF ?8HH%Q tLgPQ %rgp§%?§c g? gEQE Inc. of
MOpépéﬁﬂungWDdﬁéllﬁOénlhaﬁaﬂu gdﬁ@@ﬁtH@SAN@,opéré@noﬁose,

Ca§1@@&59é”§9toM@%£B§El&h%Bﬁtb SoRbA4cdb¥EShAR Pokaded/ 5
division o r any other division o f the

CO@EBnﬁaﬁaléglﬁnﬁ@@&F@P?B%tﬁﬁkEElﬁ BSaPEfE?éﬁc%SFaBl%ﬁEed
ruM@éebEydBllgﬁnéepWtefaélﬂﬁbkaﬁﬁeéggEEQaéFQBSrédOdes1gn
mog erat ngge @ e n 9 di ffe%$nt % r, circ EL been
soir c88°°[ b %8? Eo? cor Fect iﬁ?e Pat|on Be wB&h
comhéeeNB,anUethesleant deSlgnpoinaatSthaﬁatﬁezsanelectronlc
fogﬁgﬁ ' e aSS Eﬁg aGbS??th Engﬁeolﬁ Evema transmltted to
transn1s fon/teception in |s en tﬁe
a ﬁ@@éCPBﬁUQt§étféb?l§ﬁ5h93réﬁ§éélFMl@§ "§ébfhéoﬁnde
fagoesapetnneed t o b e signaled explicitly. This can b
e done b y higher l|ayer configuration (e.g., medium
access control layer, o r sone other |ayer higher than
OmﬂheVBhySheahoﬂaﬁEEﬁthUBthhdthahptaﬂlbne adopbedoher
a r e dynami
Pl Enep’ Sitomarreatty 60 oot eRevBaZ: Thbensa They of the
fowayomhgcﬂeSCSlptean mwhheuteadbﬂguppyjungtbonhwuhb ehB
acéeﬁpghglyg dL9Q§ﬁbsT AoWBderst and ong Q@Ethgahéﬁcatlons of
tivation behind the invention, it i s useful
thgetgpFRLiAIRNPENTBLFUARVBATLAB W&élnﬁaééla?élbrEﬁéhﬁédthe
sc¥Benow en8NRohheimndivpddaboACKENACKS fi thiissibeshtiion.
t he conmuni cation systemi f those individua
ACK/ NACKs are a s correlated a s possible. O herw se
oossheréthosghndannetckbsdaliy ahvunbnoektr efr pashiissiion

W St . | -
onSPRoL08: i L5, 4031 L0 TR LHe EU,ERo0et o9 4B Ridyne are
thﬁéthoﬁumh@ﬁ phempliassignapat sng @arh@u@ Ehangchi ghl yhese

teﬁ@ﬁﬁﬁb@tﬁgy'eckhﬁe senhhat yhhecdeger £ gl,ahi 9Bni h§s been
| arger between the two MO | ayers, This i s e. when

PaEﬁECHé§I%¥eﬁh8§§|@H%dd?sSI%H%dv€F§hséﬁépﬁé§oEPc@§e or more
embhd@mghegtthheeAﬁK/NAC&lmmnﬁblﬁgd@m@dom@ bt’henbeenskilled

in HBEY 2P TR B L R RATKC FaE b oG hadesastgy BE made

thassignweéhhsuar éepettcopr érametdhenstbppe ahdtheequencyion as
sefpebPah ANDLag MMPLAYERS RAUBCno0 LAB! oMEARLAOC1LANS.
this case It i s preferre 0 have aln o

tlne di stributed ACK/ NACK. [0040] The |nventors
simul ati ons show that for single-layer transm ssion
the gain fromgoing fromthe normal t o the virtua
ACK/ NACK nethod i s 11% so a significant gaini s
expected for this feature. T o this end i s detailed a
change criterion that i s defined so that U E can
determine i f therei s large correlation in time or
not. This change criterioni s usedt o identify the
"very sane resources" noted above. The al gorithmthat
would b e used in the UE t o determ ne the ACK/ NACK
method t o use (and also in eNB based on its own
created DL assignnments so that it can interpret
ACK/ NACK correctly) i s in an exenplary enbodi nent
formulated a s follows : |IF change criterion exceeded
USE virtual dual -layer ACK/ NACK met hod. OTHERW SE USE
normal dual -1 ayer ACK/ NACK nmet hod END This al gorithm
runs for each full DL bundling wi ndow. THE CHANGE
CRITERION : [0041] In general the virtual dual -1 ayer
ACK/ NACK net hod enabl es a very significant gain
potentlal (e.g. 11% f or above case in simulation) |,
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choose ot her bal ances, e.g. "exact" can b e

re-formulated a s "overlapping" requiring that just a
wWG@RMMghe7PRB i s used in all t DL assi gnment sPCT/RPR09/058194

S seen a s a bit |less aggressive (the extent o f how

| ess aggressive depends on the extent o f the overlap

that triggers the switch between normal and virtua

c1apges. PRBs that are identical across x nunmber o f

—acttve DL assignnents), and a s above the inventors'

Wej gilei@l sinulations showa gaint o b e exploited by
nore aggressive use o f the virtual node. [0044] It
should b e noted that the above deflnltlon o f

" exAcP Py P ReCLBREI PhYSi cal resources” could b e
exte@d@ﬂvin@ bneaahyceonbhnati aowoef inkPRBscaltecated
sel ect ed r _bot recodin trix

mof BaE T nF B it L BREL 045 Vg Myt FGE CaRbr Rati SRECESf foF
datheseéncahibhelusedah ondegerm ne the proper

corgehatL et gegw@sﬁ059¥Sf§%§Qlfié b PEEPLOY, 8, ChaNGR.

Cri erlon maxi mu al n wou e ac |eved
reppeg6] vRAVeReRéEOres ﬁéﬁpﬁﬁaédtd@WFﬂgUkerssPéﬁceSr

babbﬁuéhrétpﬁgt@rﬁlﬂﬁ|tﬁeegl@b@ﬁkegl@@%ﬁﬂhﬁkfreébhgeés,
| ectronic devices thaﬁ are suitable
seg? ?

actei hgOTha™eRenplar §2&mbodi refts? igPr%EPQ that bundles

thendenhil ank kBSEUQUEe 3naawrt ekessodet wotdka9skecsnd algorithm
apt, ation t n a UE_1 n Node
thgg g ﬁgh%? tﬁ%’he ne m%%krggg mﬁgncﬁnde geﬁa gmgoge’
usGnbbel seyepnndgénent eﬁtseyowwEﬁ&adrethetmorkhe generated
re%BGEEQLE55c5¥9c1619s tHéBeEoEégbBoﬁenE50kh§rdBHH?EhQ”
known b y various terns in different wreless
regghhtiifcati BANdysteAECOTRENY EC1tDei heFHAEs ¥ dE g BAl OF
scpbpeessae (BPyedOAata megepr(bEw%;lgﬁdthat stores a

- Ergy FTAREcBl beF TOE EOip ol P8 BABSo r more. ant ennas

1CE (two shomn) for bidirectional wreless

co Vv e, 0 e n
2T G0 B 8 Lo TREECH LEL o8 bl k5l Ot
buhdéasleae dogniiakyreapianaest hecestingean eﬁyh of the I

la%@@@egﬁbﬁntﬁaﬁ equnl 'lﬁgare%ltyh%rltd'1rse%tpe%1rf1'cncyor 8&lsources
et ween nmore el enments, and may enconpass t he

ONhY eSBNER é fléﬁ@rb R ﬁ@éFﬁ%H@é@@réﬁéﬁbﬁP§dles the
dobﬁumﬁenré@©uebeﬁemh8gkhapsabe sﬁbﬂﬂaﬁégdac@oés all of the 1
1 coupl ed’ %gg t her Ihe coy| Q r conn .

2Kt iegh th efréhif's ca%%@ sﬁ@aﬁpﬁc& l&a|o O A
wicbibi pat L0h driverceoff. sAbs remplsoyéa: theweins G elfermdst sl
1,08y b e considered t o b e "connected" o r "coupl ed"

ogether by the use o f one or nore wires, cables
and printed electrical connections, as wll as by

3.theTH§em@tﬁo§|§Et&QQﬁﬁn§§iﬁh@ﬁ@[ﬂYthéHéhaﬁeSl layers and
eIecgrona netlc energg haV|agOmave engths in the

ther 8guBhEy PegPoR ¥ nECRI'EFBUADE FéﬁFBnaéﬂar%EEmoﬁchéPe
setbatthavgsichtemand i nvisible) region, a s non-linmting
exanpl es. [0048] The eNB 12 also includes a D P 12A, a
MEM 12B, that stores a PROG 12C, and a suitable R F
4.t r afiseeingehod 2Dt coupl edet 06 oheiwsrlnbhecaghennashd2&in the
sei&@lﬁa%’%) furgﬂgreg@ség Hﬁya cﬁaﬁ@@pbggt@r@oﬁ gﬁ&?catlve

Interface) t o the serving

OfohPWoFHéFeéﬂgﬁﬂEﬁRNE?Tﬁ a?ﬁet@ﬁvN@@Pﬁﬁﬁ?@4dpwéﬂaaes abD

rePot4BAcsa MEM 14B that stores a PROG 14C, and a
sui tabl e nodem and/ or transcei ver (not shown) for
comuni cation with the eNB 12 over the lub |ink 30.
[0049] Also within the eNB 12 i s a schedul er 12F that
schedul es the various UEs under its control for the
various U L and DL subfranmes. Once schedul ed, the eNB
sends nessages t o the UEs with the scheduling grants
(typically nmultiplexing grants for nultiple UEs in one
message, such as t he PDCH noted above) . GEneraIIy,

R IN AN N g g g— . s r - e
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t el ephones, personal digital assistants (PDAs) having
wi rel ess communi cation capabilities, portable
W@ 0Ip0EHS havi ng wirel ess coi”glrrunl cati on capabPCT/EP®89/058194
i mage captureo devices sucha s digital caneras having
Wi rel ess communi cation capabilities, gam ng devices
havi ng wi rel ess communi cati on capabilities, nusic
5. Sto%ﬂgemépﬂoﬁ'8¥bég§iﬁp@"%H%?? HaXBQQCM%Bgéeéélterlon is
communi cation capabilities er
wheéhﬁrtprn30%nﬁbEeeélPﬁeéeﬁeﬁoaeééeg aﬁ§0breae|ﬁgmpal§e at
1e§ekloaeelaepaaglehyeh&éloréseekebn@heckea&ltﬂgﬁrQOBQBellng
onbi nations q f such functjons. 0053% The MEMs 10B
WlTﬁBWaEBaE4BSn€9aned by §h§h?§p@fsEP?a f&St plpRelthm or
thkogatohachngeak temvi ronment and may b e i npl enent ed
usi ng any suitable data storage technol ogy, such a s
sem conduct or - based nmenory devi ces, nagnetic nenory
6.devicesmandogdysfentainpti cahenenor yhdevheergeanditerion is
r h
wh%%m§§”§A g E gh%?HQEXBQEQd ?BRM??%E ?853?%5 % Qr@Eﬁl% the
Sam@cﬁhyﬁeéﬁhléQFOEﬁGEr@hﬁﬁhﬁ wah lﬁayh?népaééléﬁewenﬁow
nDre o f general purpose conputers, speC|aI pur pose
uters n1crgprocessor dLgltaI naI gr?cessors
7. (DSPR BREPpoResaBFsOBRsel Sho ATt t FIEORE: procRRSERLD
ecaahchift entuiercpls bmnslanﬂtéaghemanpheSreb605ék specific
ording 0 f.the.iny Lon
o1 omt Ra per S0 5 F D he PRt Ren® gkl Ga pHUENEhe ot
datef epenceet oangureedeuhede pnd phevededthentnvey
alSHPQthneoﬁpEQEEEteé @5895@@1AN@tobe§a§§§ﬁu5§b5§lbr¥s@urce—
processor _for _performng actions directed t o sending
SPECEEpFy2EkBOHl PEEaTBHT dORAI PAKAFE¥BUREEBOVARAIRANT LIts for
al@pﬁﬂr@hésaﬂchatﬂﬁtB@gohhabsiﬁ@kugésl®ybrb|%@b.%@% second

receiving an allocation.o esour ces_and
AT E ReTPRoshP BcdbBi abuiP kP FSabaPbeRtr o LaspgouTCe-
spéomficl agenswiledgdatar andwheghtive scanowhtdgeeht,bits for

ener n | f egeh t

" Pedpet o Bl sa P e b hauAl ity SSuFcbaYeg® Per

1% glopek OéfOAFUéDe'TIr@@tQSng fromanong a t Ieast t wo

di stinct aggregations based on a pattern o f the

al | ocat ed downl i nk_resources where each aggregation

8-aggFegatesnadt of ead®1® por BXBRUESH PHe?alfokategirment in a
widewsksnkomh@goUEeesohe. gerwsekeehi nYibrt weenaalbckston is

al gori.t hm t hat b ndl e do nk resou in
re b PR e " LR RE b aF oBr Py Rt At SoiRaRo5PRG bite are
trdoemlthkdr esotheesetmoaksecdad node), a t bl ock 406
generating a reply bit using the sel ected aggregation
g using the selected first o r second algorithmon
9. the @eﬁ@P&feHU$e§@mpéeS$D@€|f|c bits that correspond t

0 the dewmtipker eseufGes @oﬁfbgagéedt@cgeeghoe tno the
respective first_ o r second node generate r

alpPEeyionand QOW“BFBEkIﬁGQUFFﬁﬁsﬁPFtFﬁngHét@énEPﬁtg&Xocated
dowaphykbirtso(itceepby biftsyers[ B0b5fatn, acaowtdantelwithan
nore particul arized enbodi ment, one o f the
aregatlons i s across a single layer for all o f the
atdéaﬁstnkneesegceesoandoaﬁegheedotb thecaggregartonsrie-
spSch @ cOBLY 8oPOLLLANGE EnbNecdountiok[CROHS EERACHISSCated
[east two layers. Further and nore particularized
downélﬂhareﬁﬁérﬁeﬁvy bit i s afirst reply bit and the

thg!e?!eebgyebne §facésesk E§¥€her366nﬁ@@ﬁ@58h€@ﬁB?lect from
ISt nct aggregati on ner a uc a
A F i BnbeBor AL AGD: AGHEF OhaTgbRer apRadiErephg BpPLink

rekonrakk mnfatﬁeratlmodéedndeaoeecendcamgsreahh ohftabtindles
| east two layers, and the said another o f the
aggregations generates a reply bit across all o f the
at least two |ayers for different subgroups o f the
downl i nk resources. [0056] In accordance w th another
more partlcularlzed enbodlnent selectlng fron1annng a

oy . . o o o,

infe
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[0058] Fromthe perspective o f the network, the
actions are the mrror image o f the signalling
walediaiobedd above: the network nds t he al | ocat POIER2009/058194
sends data on the allocated ‘downlink resources, and
receives the reply bit fromthe UE. Different fromthe
UE, i f the reply bit i s an acknow edgenent the
th@e8$QEE ﬁ9e§egghr58Er§HSg]Ee§8Xdo Edghg g%aaobta pattern of
pr evi ous e al l'ocat ed downl'i nk
theeééé@@é§edlﬁOWﬁé@éédrﬁﬁ@urégsy i s a negative

thécgﬁomégggeﬁﬁetprBB@sB@E“@ﬁ%tﬁ@ke@BﬁfE&QHbé”QBguéetthe
| east two distinct ag %rggatlons based on the
k

Se4PFbedt foRS6 PTdBRAPT g86UFEBsOinehe ggprRrated resource-
spaggregabien aggtegakesspohdleastha QowhﬂmﬁkOrésbhEces as
sources detern1n s a bundli,n

d down
ou g S g LDy B LR s ER e IR e L OE S P2 Bt ode o

geaggaégaﬂl@aplanUltetransn1ts the data that it sent
p u c [ S a
R Ch 64D 5 T e bandl g and T ayer coubi fat; o=t e
I rep&g) PFtpther in this regard fromthe network
perspectlve the network may also send t o the UE
signal |'i I ndi cating. a. changeove oint a_t which one
104 rT%ﬁo?B FTBLESt fe gb@f@ggtlbﬂs %%Eh tBeappryt & %ﬂréthm
busdibe changewaliher irenodetaksl edcabaveg Thi sapayob ehe I
t Q{her hi gher netmork od t he
23RBS oRU P heRe51 GAared 1 e AU, Sand i os farerér 4By roes
onamnenlﬁnsﬂgndwmﬁg?|@ﬂ@.hh@h@edQ@We@l@hant&hehw@@ﬁﬁ@awhe
do%ﬁ!?ﬁk(ﬁelourﬁgg'HH‘@ES@ﬁé 8@”%58%r5ﬁ¥§r£croEQOQQl F® the 1
the aspects o f this anentlon rel ated 0
laﬁ@FﬁD?RCheﬁBéalﬁéﬁFs 0 ﬂfﬁﬂﬂgkﬁﬁvéﬁtﬁ@$Qﬁ£}QJﬁ9 resources
wﬂﬂﬂﬁmmﬂﬁdh%@@mwﬂﬁﬁm&wm©£@&M@@EJMy@@l
data processor o f the eNB12, such a s the processor
1a¥SASshown, o r b y hardware, or by a conbination o f
sof tware and hardware. For the aspects o f this
|nv | d rt v a ssihg
1 @Hé §g$é§£§%g o% 81%?5 ?? ﬁgé?engekﬁ§%ﬁ %%8 z g layers
andnph@néhtéaaatyO@@np@p@esggftmérQOQﬁe@uraaléObsyl@ct
begﬁéénp69§9s§ﬁé Qlksthglgbﬁl%ﬁm §H8htﬁe sERBnAr 966889t nm.
shown, hardware, or b y a conbination o f
softmare and hardmare Further in this regard it
12shouhd 9p§aﬁ@t@d bha&nyh@n@abfoc$ahmgieathsb@@h 11, wherein

ns_above ma resen rogr.am st e r
thf R LBRRECTBE POGFEoEPFoar: SonhiBURaUant PaRGEF oREoToaMEnY
atrlaasonbhaafn@atoaﬂgpr@ghanasdepheaadcboglalgprﬁuhmsbased
rubLACkscAnd LHORLLoRS:cLA00H A: 0gReL! ot By VBbLOUSated in
i ment's amne ardware o r
tl@@eéFQltb@rﬁééécéﬁ?@uﬁ9§nlé6ﬁt%8§@U€§@ﬁputer r eadabl e
i nstructions enbodi ed on a comput er readable nedlun)
logic o r any conbinati hereof For exa SO
13aspgﬁ?saﬂﬁﬁr%tgsiﬂﬁlg h?e 21 n"R&F ahRr B wh ?Eg%tﬁé%terlon
1saspech5rnay hoe tnplemEltededndBWhmmakeresbusoébmabﬁprlse
ich ma e_execut a_controll o
i ef obr prebsarers Biharctbnp et Hg et Re5S aP  RBigH
bunfié¢ingventiion thstnos ﬁeﬁﬁned bheeetberWiitl eheafivas
al%é??%hﬁ Qnﬁ EH@ EQXSHB'QEgH§¥the illustrated and
escri bed k diagranms, flow charts, o r using
sonme ot her plctorlal representation, it i s well

14Und@h§t@§§a293&stBES@ngﬁckg,bﬁﬁ@@é@huﬁhe3&§&ﬁ§§ criterion
ues o r ne escri
i5; RAPBReRc 68 THE Ere RLAFRERHy A BrAnk ! sa et harSaarEe ol

thsothmarphyEECHmaresospeelhﬂophep®$Ehmnrthetbuodnlng window.
| ogi c, general purpose hardware o r controller or
ot her conputing devices, o r sone conbination thereof.
[ 0062] Enmbodinments o f the inventions may b e
practiced in various conponents such a s integrated
circuit nDduIes The de3|gn o f |ntegrated CIrCUItS
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therein without departing fromthe scope o f the

invention a s set forth above, or fromthe scope o f
wo baoseesus ng cl ai ms. Cl ains claim 1 . A nmetTep2009/058194

conprising: receiving an all’ocati on of downli nk

resources and nonitoring the allocated downlink

resources on 1 layers for data, in which 1 is an

i nteger; generating a resource-specific bit for each

of the respectively nonitored all ocated downli nk
15resBecespabated on anpathernfoflehesall beapedh 11, wherein

eagﬁmﬂk'BKer§59@§§§Sb1§§|598'Bgcﬁr@H‘@HE”Qe@Buk@@SEpéc1flc
first algorithmthat bundl es the downlink resources in

blésfF?s?nnﬁaenaﬂée§g§@€aﬁdoél@89?Fhﬁ?tﬁ5?“8ﬂﬁ8ﬂ€§mﬁﬁé of
dademmbbekvéesourﬁee racaiseapndnaodrerdshngst BRe first

i rst_or se ond al gor.i.t hm on, the ner at ed _
21585 SEhBecthbEipRe B T80 nar "albr BRSHA PE PReSudunrrRRzce
speesburceskasvhaddemdnacenrddinagatoveheckespéetipwenti bsts for
al?ro%eeﬁgdaQQQSﬁEgdg§@§5§Eg % ﬁsglzﬁbut§eran%nﬂqthe second
transmttin enerate
alﬁ@FhéBmoFO@PéFﬁﬁi a ﬂﬁg%ﬁﬁéhANHeOP?ﬁ§FlQPg@ﬁ|ﬁﬁﬁ1resource‘

spbundl esathgodown éﬂEDEeﬁﬁérﬁgéaQQQQrQbﬁgo%QeQQﬁEanblts for
such that each 1th re % bit_ is s eC|f|
d

he
alﬁ Fe%%ﬁré OSﬁFﬁd he8R"1tRS| a§eP? fhe¥8E Ber
grabgooift bubbuadkes t he downl i nk resources in groups of
subfranmes across all of the 1 |ayers such that each
lth reply bit is specific to resources within an 1th
logr olpeofrsabframesit hatispahs whérefint heelapageasus 3
compIBgegeéhgglee&h?bﬂegt aH@eEﬁen Ehﬁégsergn% %r5§¥ﬁ5§ter
the selecting I's on tween the first algorit
lsaﬁﬁn?héu§§éoﬁﬁ 5F@6FW%Hn¥hﬂ gerRe2hBEhddr6PLEN Bﬁet@f
ne€lvair@sndqathrough 3 , wherein the selecting is further
based on a change criterion indicative of how
correlated in tinme are the allocated downli nk
17r esbuneesodbcomghesmetthod of claim4 , wherein the
Chaggﬁdﬁﬁétsﬁ'gﬁlbéaMQSBhSE bw 9£n%h§e§£+988£egnd
downl'i n esources conpri se a eas over [ appi ng
trphyeiééﬁngeééuacenbtb@kgl&pﬁhtﬁdadBWﬁéﬂhhgraﬁﬁd@mﬁﬁhat

i's 9§Eb8§§19¥ @btP@&e@@lﬁBeafkéélyaEQQVtBQHW95 Lhgegative
second al gorithm The nmethod of claim4 wher ei n

aCFH@Wéﬁgﬁ@@eEFlPérFBﬁ Fgaﬁﬁ@ﬂﬁéﬁdopaﬁét FﬁéeﬁﬁFBEa?éam among
atd@@ebtn& Eﬁﬁ@urﬁeggaﬁeFﬁlthhhegaaﬁﬁethgﬁcabw?ﬁSQQr?e

S Wﬂt n_.the un I N W 0 . e.
reahd R b e L hE e PP iR S SR S RE RRE B RE pundles

theegbynbins andoeachsofint heseesodr vedspeebseficobi tsppstern of

tn@Na3¢kAoLadgerEnt o1 coegatLye; acknowl edgement of data
recei ve not receive wherein the first .
a|g@@t@hﬁi@bﬁﬁr@s@gn@l#@@|wandﬂwoaeﬁe#ayeéncemban@tlon from

théeggygggggegngbel@ﬁﬁnOﬁhedgenent and negatlve
acknow edgnent bits for all of the all ted res urces

per F§tHAT eFtl%ﬂthﬁed§E€oEHa5|b%rFFﬁn?E Wprises ghe
neblghealaANBb@Ded@émeﬂtOﬂnatherE$®Ubaesﬁedbﬁh¢1nk resources
wndgknontedgerent and, negat e, acknou edgrent,;bite for
art' of “t ne“alFocat ed resources acr6ss-al’l @ he®1
combyeesiper 1lth group of subfranes. 8 . The nmet hod of
claim7 , executed by a user equipnent in a wreless
comuni cations network in which the allocation is
18f ecE9eBctroth af net abFkl hodéhardiehehgefeFat edlpept yhm and

thbiEirgtembaanegbtgeelk@ttbenae&mgr%lﬁeae tBat é@mprlses all

a tus._conprisin one receiver config
oty DR Eeaui VAL A GPFOCSEPNPET dOKRFT R Hebber S8G0aRJArgors tom
andoﬂhéoeethedambdeahed doantbnid besdliicgswonddwl ajers
for data, in which 1 is an integer; at |east one
processor configured to generate a resourcespecific
bit for each of the respectively nonitored all ocated
downl i nk resources; the at |east one processor further
conflgured to select fron1annng at Ieast a flrst

o " o o o
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| ayers . 11. The apparatus of claim 10, wherein there

are 1=2 layers and the at | east one processor is
waeoenbiogureed to sel ect betvvee%_/onl y the first aPQDEP10h91958194

and the second algorithm 1Z. The apparatus of any one

of clainms 9 through 11, wherein the at | east one

processor is configured to select fromanong at | east
co%ﬁ?i%éésgnﬁgggrggygﬁeﬂdokhﬁhgeagggl?kQOQEEPHkggéegcross at

rther on change criterion indicative o oW

leggkr erat édvenstine are the all ocated downl i nk

resources. 13. The apparatus of claim 12, wherein the

change criterion is whether or not the allocated .
19domﬁﬁ?n%eFﬁgguPEeglébﬁpF|seW%?r?é%th%v%?i%EBFﬁ@ is from
ampthbﬁay tEéOﬂﬁ@@tbe§K$1%hhhaﬁdatbénébbﬁgdmhmgomuthﬁt and
is ﬁ% g b elaher f tge fi % n gori i,th and Q how

seBo or ijhﬁq T4< ?’H% appa 3%8 of "EL&F M
COMMeﬁetadthe thaagererthera@hocetmﬂeﬁhenlmnanESDheces.

al l ocated downlink resources are all the sane physica

resource bl ocks within the bundling w ndow. 15. The
20appakrat ustbedany @hel@flE}a?ﬁ%cgt?%r@Mgﬁnli?Cﬁhér@Pﬁe of a
wieachsef cbhgudikgph¥nbhtswapd.each of the

resource-specific bits is an acknow edgenent or

negati ve acknow edgenent of data received or not
21recehveﬁpaﬁadumhebﬁpmlbsnghe first algorithm conprises

a l AND_ ra n_of all resour |f|c

kPSSR aha: RogAtroa. heRnow BagneRr Bt gpratink
reaDUIGESthedaﬁbecapedtpesegrtee pé&ogaheﬁayewnlan@ theources
onSQCQQQeéég@BktBHE%OWEE'%ﬁ%cﬁ hogical, AND.gpetation of

al| “resourcespecific acknow edgenent and negative
Pr@@ﬁﬁé%ﬁ@d@ﬁéﬂ? BPEsIeBETraFinef ot hesarFeeafBaCtésbuPébstor

cadBlr @sstBelrbayersipel ylihbngeoupdohlsubbtamegowdbinkhe

appar at us _.of cl 15, erein the ar a i ses
re BB e P b e Rk it e r plgh i RoRatal ug. oTRL: o
algomﬂtgmredatobUnamenithehdogemenatedsmurepbylblhsfuosa mode
de. . d Lsing: i .
B hoREK o RA%E o4 L e PRASCHEAMREL LR 13BN RY, Bsqurces in
a eﬁCPhé abPecheedddownki BRtEesoupéesher asponsied tlownlink

rebk8GeL¥ENT a4l eBkY Bl hgt hAL Ls18c-pedaki Vet or second
acknomAedgenent of the transmtted data, selectin

algpoitaRoRY éPel%§§?rét?ﬁr§?SQP§6?|FHﬁF%ﬁéF Baﬁalégthe
co@@@@bbﬁ& ESSQHéCaSwhmlﬁkfkésbuﬂbdg apdbangeeandccording to

orlth dl es the resources i.n_a
thg B R S b a4 ea R 2 arPer o8P FReIBNFoeLEed Teply bite;
andownl i nk resources; deternmining a bundling wi ndow and

n 0 : el ect It :

e e A S e RN

negative acknomAedgenent in the allocated downlink
resources which are indicated by the bundling w ndow
and | ayer conbination . 18. The nethod of claim 17,
wherein the first algorithmand the first node use a
first bundling wi ndow that conprises all of the
downl i nk resources per |ayer, and the second al gorithm
and the second node use a second bundling w ndow
t hatconprises only a portion of the downlink resources
across at |least two layers. 19. The nethod of claim
17, wherein the selecting is fromanong only the first
al gorithm and the second algorithm and is further
based on a change criterion indicative of how
correlated in tinme are the allocated downlink
resources. 20. The method of claim 17, executed by an
access node of a w reless conmmunication network. 21.
An apparatus conprising: receiving neans for receiving
an al location of downlink resources and for nonitoring
the all ocated downlink resources on 1 |layers for data,
in which 1 is an integer; processing neans for
generatlng a resource- speC|f|c b|t for each of the

. e o o



