AZETI DI NE AND CYCLOBUTANE DERI VATI VES AS JAK
I NHI BI TORS FI ELD OF THE | NVENTI ON The present
WO paventizen rel ates to azetidi ne and cycl obut aneCT/US2009/036743
derivatives, as well as their conpositions and net hods
of use and preparation, which are JAK inhibitors
useful in the treatnment of JAK-associ ated di seases
i ncludi ng, for exanple, inflammtory and autoi ntrune
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including cell growth, survival and differentiation,
organ formati on and nor phogenesi s, neovascul ari zati on,
ti ssue repair and regeneration, anong others. Protein
ki nases exert their physf¥ﬁ%@ical functions through
catal yzi ng the phosphoryl ation of proteins (or
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i ncl udi ng cancer. A subset of protein kinases (also
referred to as oncogepi 1. ki nases), when
dysregul at ed, can caugégy{ﬁéﬁfaﬂﬁ)nation and growt h,
and further contribute to tumor maintenance and
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the radibR 10l ds promi se for devel oping treatnments for
I nfTammat ory di seases, autoi nmune di seases,
el oproliferativedi seases, and human cancers,, to na
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ki nases are continually needed for devel opi ng new and
nore effective pharmaceuticals to treat cancer and

ot her di seases. The conpounds and processes descri bed
herein are directed toward these needs and ot her ends.
SUMVARY OF THE | NVENTI ON The present invention
provides, inter alia, JAK inhibitors of Fornulas I,

I, 111, and I'V: 1lIl 1V or pharmaceutically acceptable
salts thereof, wherein constituent nmenbers are defined
bel ow. The present invention further provides
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In sone enbodinents, L is SA2. In sonme enbodi nents, L
is CO In sone enbodinents, Rl is nethyl, ethyl
wo2@P0peB4 | sopropyl, n-butyl, t-butyl, 2- PCT/US2009/036743

met hyl prop-1-yl, 1-nmethylprop-Il-yl, each optionally

substituted with 1, 2, or 3 F. In sone enbodi nents, Rl

is C-4 alkyl. I'n some enbodinents, RL is ethyl. In

some enbodi ments, RL is C,.hcycloal kyl optionally
transnatlkgahli tIftaBoihblycd]isidn ad¢dayd, theltims intervasifiodi whithghe Riidors
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enbodi nent’s, ﬁllset¥ In some enbodi nents, Rl
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al kyl. In sone enbodinents, RL is pyridinyl. In sone
enbodi nents, Rl is NR2R3 or OR4. I n sone enbodi nents,
Lis SOand RL is C .6 alkyl. At various places in the
present specification, substituents of conmpounds of
the invention are disclosed in groups or in ranges. It
'S speC|f|caIIy |ntended that t he |nvent|on |nclude
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In sonme enbodi nents, the cycloal kyl group is
cycl opropyl. Also included in the definition of

W@ wboHl2Ry/l are noieties that have one or nor ePEF/URMDI/A36743
rings fused (i.e., having a bond in common with) to
the cycl oal kyl ring, for exanple, benzo or thienyl
derivatives of cycl opentane, cycl opentene,

cycl ohexane, and the like. A cycloal kyl group
same BNwodé along wathfarsedbmlyseletied chipngffsetiTlizephase mohmtbmly selected
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"heteroaryl" refers to an aromati c heterocycl e having
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about 7, or 5to 6 ring- forn1ng atons. In sone
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m xture of isoners or as separated isoneric forms.

than thyeqld tignipg ApBEAEC R apabl e of st er eoi soneri sm or
geonetric isomerismis designated in its structure or
name without reference to specific RIS or cis/trans
configurations, it is inteogled that all such isomers
are contenpl ated. Resolution of racem c m xtures of
conmpounds can be carried out by any of numnerous
nmet hods known in the art. An exanple nethod includes
fractional recrystallizaion using a chiral resolving
acid which is an optically active, salt-formng
organlc aC|d SU|tabIe resoIV|ng agents for fractlona
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| east about 60% at |east about 70% at |east about

80% at | east about 90% at |east about 95% at |east
W@boot1284 or at | east about 99% by wei ght of P€TES2009/036743

conmpound of the invention, or salt thereof. Methods

for isolating conpounds and their salts are routine in

the art. The phrase "pharmaceutically acceptable" is

enpl oyed herein to refer to those conpounds,
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wth the starting materials (reactants), the

i nternedi ates, or products.at the tenperatures at

whi ch the reactions are carried out, e.qg.,

t enperatures which can range fromthe solvent's

freezing tenperature to the solvent's boiling

tenperature. A given reaction can be carried out in

one solvent or a mxture of nore than one sol vent.

Dependlng on the partlcular reactlon step, suitable
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tenperature fromabout 15 OC to about 40 0C, or at a
tenperature fromabout 15 0OC to about 30 OC. In sone
weeodinent s, R7 is benzyl oxycarbonyl (Cbz), PCT/US2009/036743

2,2,2-trichl oroet hoxycarbonyl (Troc),
2-(trinmethylsilyl)ethoxycarbonyl (Teoc), 2-(4-
trifluoronethyl phenyl sul fonyl ) et hoxycar bonyl (Tsc),
t - but oxycar bonyl (BOC), 1- adanantyl oxycarbonyl

first tagparberein the ddahsignal icspréadryith 4 Second N, code, and further wherein the

Secon%§§|08ﬂ h I}(}@gg‘% H%rﬂfgl oxycar bonyl (Doc),
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O etra ropyrany P). I'n sone

enbodl rrents R7 is 2-(trinmethylsilyl)ethoxynethyl
(SEM. In oxymet hyl
(POV) . Treathent o$ wggﬁpgﬁnﬁE?S%rw agl ato

renmove the R7 group can be acconplished by nethods
k[0®am] i Big. has adtagfam depietingeamnpdink ¢fanpraitter ecdoading to an
protecting %roups for am nes, such as those in Wits
exemplafy eaghodHBeNtpr ot ecti ve Groups in Organic Synthesis,
4th ed., John Wley & Sons: New Jersey, pages 696-887
fords) | F@Qﬁ& h QitlgPdm dEReES: BdAvathk) trdné@RTer acsidiag to an
|ncorpora ed herein by reference in its entirety. For
exemmayrepibodimentsone enbodi nents, the R7 group i s renoved
bytreating vvithfluorideion(e , treating with
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exem;ﬂ@ﬁyckn(tﬁ,dgneml ithiumtetrafluoroborate)). In sone

enbodi nents, the treating conprlses treating with
['ithi umtetrafluoroborate
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yi¢silyl)ethoxymethyl). In some enbodinents,
exem}ﬁﬁ%t%@??ng conprises treating with base (e.g., R7 is

N- pi val oyl oxynet hyl ). In sone enbodi nents, the base is
am(wlk al Ir"lgrfietsaa ﬂ¢w diagrand depictingeneeations ertormIRddn theag

proceispkga? H O% Cﬁ%mhgé“ ?r iéeg?eft(hlg QI/E\’I&? sog?ﬂﬁ%aﬁ’; r%&diugle or

anmonia in a solvent such as nethanol or water.
S QOOR2¢ NhRid) Griznd ﬁow dingetap depietirig ¢;teeat@ﬁs/pprfmmmdun dlre tag

rou amld, tage protocal is e The
procedling o astediapisd Lol s BATR SRR an PXETBles Evodi Rt 1

I |th| umtetrafl uor oborate (LiBF4) or trifluoroborate
o7t N7 ROLGAMANAEDI @b althd R céilve aRiaipati in@h exemplary
eI eva ? SF?enperature (in sgne éerrbod| nments, at about 80
embodifjenf.or ten to twenty hours. The resulting
corresponding hydroxynethyl internediate is then

( ml) eg fl%‘rrp . dep ié?mggl?rg B O\F/I-I%IH %gb@g%&gﬁrhg@dé ent.

Formul a 1. In sonme enbodi nents, for the
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or I|th|u ydr ox Li OH) solution is used. Thus, a
romtl%‘h’é’ri’é’rf%‘? e‘i“ g i rotect ed conpound of Formula Ia,

is treated with a 1IN aqueous sodi um hydroxi de sol ution
at roomtenperature for two to three hours. The
desired product of Formula | can be obtained after the
typi cal acid-base work-up. S¢hene 1 Schene 2 In step
(ii), the conmpound of Fornmula la is forned by a nethod
conprising reacting a conmpound of Formula Ib:Ib with a
conpound of Formula lc: Ic to formthe conpound of
Formula la. Step (ii) of Scheme 1 is a Mchae

addition reaction between the conpound of Fornula IDb
and the conpound of Fornula Ic The M chael addltlon
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In step (iv) of Schenme 1, the conpound of Formula Id
is formed by a nethod conprising treating a conpound
W@booboteed a le: le to renove the RO group there@US2009/036743
form ng the conpound of Formula Id; wherein RO is a
protecting group. Appropriate RO protecting groups
include, but are not Iimted to the protecting groups
for amnes delineated in Wits and Greene, Protective
A26k i FigGhisni diagsymidepisting a dedicatad commmnicgiiorefinger in an
Iﬁons:lggwlégrsey, pages 696-887 (and, in particular,
cxem ﬁlaeeg,n v 7) (2007), which is incorporated herein by
reference inits entirety. RO is a protecting group
W002M7] caighEl Balfisi Hiagtayn depid@ingtperations perfudied dofing access
. which do not displace the R7 protecting group. In sone
point gespiye PrRSRISiNE i eomplaryembediment ng group which can be
renoved under aci dicconditions at roomtenperature, at
a ergb UL, ot thadh aft
B R R e i s e
exempatycabodimhent. RO i s Cl al koxycarbonyl. In some
enbodi ments, RO is tert-butoxycarbonyl. As used
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known in the ait for the renoval of particular

pr ot ecting 1gr_oups, for am nes, such az those in Wits,
ol
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in‘a! - A ; , 696- 887
agin i mod PRt of OB BtplBERY R0, 0008

i ncorporated herein by reference in its entirety.

Api3apr i Bigel & iseatiagramn depioting data sradsfenbgtwdénsgl ansesstiioént and a

R7 praotectin roup. J.n sonme enbodi nents, the treating
tag acE?fﬁE]gitgége§?fg}’@'@f‘frﬁl@°4‘??8mconpound of Formula le to

acidic conditions at roomtenperature, at a

t eo032| at Kipe1d fs%rﬂié’%@mtdeﬁﬁtiﬁglah(bsh networkd Gored with RPMA

~tenperature fromabout 15 0C to about 30 OC. In sone

devicgsnbodi nents, the treating of the conpound of Fornul a

le conprises treating with hydrochloric acid in

1, h oxgge (dthi fENRERiakiont e a mesh

AT 2 HR%1 s ol dhicihg MM ckion o1 A e
networle fstinied gvith RPMpodevdcesf Formula Ib: Ib with a conmpound

of Formula If: If to formthe conpound of Fornula Ie.

Step (v) of Schene 1 is a Mchael addition reaction

bet ween t he conpoDETAILEBDESCRIPTION t he conpound of

Formula 1f. The M chael addition may be pronoted by a

M chael _addition catal yst, such, a ase...ln.sone
o WIS e lary Empp U dsaAFET B ‘aeg?‘zﬂx}ﬁi refgenge to the
acconjh{ @l 3l BTOR k1A 8L Lbl@erstb&d fhasthlsYbReWR ddsbription is intended
hydr oxi de, guani di ne, am di ne, hydroxide, alkoxide,
to dessiibé exemplary|ekehiodirents lang nefstp himis the dnyeneion detingdp phe appended
lai am ne, alkali metal carbonate, alkali neta
clafsi carbonate, al kali metal hydr ogen phosphat e,
phosphi ne, or alkali metal salt of a carboxylic acid.
| poga3e Reghiotiusenéssan vphiak Maasiagter 4@ dihidhdncloddsadtrpstures such as

a con';/oﬁét?(é}r %ggtg‘?rgéxé?ng%gagé g;%ghlge%mdglﬁ@’r, a pseudo-noise spreader, a filter,
' i ) s , ther such structures.

e ban]% ?ﬁf_aﬁ%,2@2@}%@%@%‘%@8@%@% ?ttafogh%nf I ? anmoni um

Theserspmictxésder foso dparatinysidepidtetbin bhotksd2i ik liy 883X erd 22. The
sodi um net hoxi de, sodi um et hoxi de, tri potassi um
phosphat e, sodiumsilicate,gcal ci um oxi de, '
triethylam ne, sodium carbonate, potassium carbonate,
sodi um bi car bonat e, potassium bi carbonate, potassium
hydr ogen phosphate, triphenyl phosphine, triethyl
phosphi ne, potassium acetate, or potassium acryl ate.
In some enbodi nents, the Mchael addition catalyst is
|, 8-di azabi cycl o(5. 4. 0) undec-7-ene (DBU). In sone
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40 0C, or at a tenperature fromabout 15 OC to about
30 OC. In sone enbodi nents, the treating conprises
W@ e@atings t he conpound of Formula Ig with an apREEUS909/036743
solution of fromabout 1IN to about 5 N hydrochloric
acid at a tenperature of from about 10 OC to about 30
OC. In step (vii) of Schene 2, the conpound of Fornul a
lg is fornmed by a nethod conprising reacting a
transngbpgsh ofidplatk tFansmittex 10hs a cbdediand spread st wévefommulnzn

L1: 11 in the,presence of. a palladiu t.al yst ,and a
exemplary sabadient thE ubRal ansmiced Orkp B iadiamal x i
comm@nic@@Y hath@nGicedth poidt hlohf kxaﬂlet)tme;r@?a,usi mddila@édo, or

bronmp; and Ra and Rb are each i ndependently H or Cue

commpiggtion ganpels.aAAdditional; Eyer. s diffgrent apgeations Han baperames by
N

be perfothfetiih uidefferenttdidek, thah, thadt shownénidestribedkyAs gsalipseinSi &g can
(vii) is a, Suzuki coupling reaction,, m@%%h caQVbe )

refer tp any FemBYnisatioRs devisGeRRHSwEd [aereir Sigpey fgpyand/or send signals

B T

simul@emus@%mm@ﬁcatéﬂ/ﬁﬁ-aaﬂ%ﬁt.}wﬂtzrgs. ilg ah exehplaiyembqsiomentethe

inits entirety). .ln so enbog] S, th [ 1 gdi um
WRREN LA WMMVICET e S AN M AT
the acB&¥8 PEHnfBAH o lobhted RPd tafialIBcs@dnPdndStedi®e power from a power source
tetrakls(trlphenylphosphlne?palladlun(o or
such asatwalkouslet oi gancratory |Alismansivelyi iegags raay pivgagto apputlgiand/or the

enmbodi nent s, ..t he | | ad] '

aceesg %??tﬁ?%mquﬂg%k}ﬁ%%grp tﬁ%?es)?%gﬁ? ké‘%l&uén(% b In some
enbodi nents, the palladiumcatalyst loading is from
alpuai) 1 1xblbRk 42} Hdabh stanVis ke@dnddvinl £ednyolution soemeler and

~ enbodi nents, the palladiumcatal yst |gadjing.is from
interlegip modglendn one EThBUIEND A HerdITy 1 gh Euts cjudipgihe preamble.
| t oftfe? SR biSed” AR rodeiddaetHe MRS |
Altemg#[@ %g’r ﬁ?%ﬁaﬁ{s{b g Otﬂi]eg IS%(gaérr%o ir%%l 'ugefd I%?errghfl a_f "9 Ts from N
encoda 0sihg thet @nadlation én@®Fer. dn ahresemplaguembaediment thetsiata stream may

1.35. In so odi.ments. the solvent fo W
be enci%lﬁg At arate %gze%qtgmtlg yDQthrrﬁa SPUEVANS nuts?(fi'l {r;hé %l)aﬁrg stgé/anll zan also
be int&d2Q8d TRAL the ihfefleMedAddite. SRh ¢8EYdel Syrhbdls direanaisoutput to a block
1-butanol, 1, 2- dinethoxyethane (DNE%Q 2- propanol ,
14 in whicherdifforentialhamasy phese shifckaying(d-B88 madBIAOn 15 e

nbodi nent 5, t i ' dulat;
oo OB R o 3 SR o R FRRBELRE o o
schenfel ndydeaused ANblodR! 6ahE tnddatieed stieamdsrepiet ool PBhtpseader. In an
the base is an organic base. In sone enbodi

ts he
exempjarseernpdiment) thaIPN sRseader €2t} 56 ALOBIRN BEIWAF g1 s yennel
. r . ) ,
R
128, 256, 1.i,\8a 92} UA lteinetitely,aihy bdwe céde apd/orikpreatingfactonmayibe pyed.

Bach S Eg Rbeey woca e i oAU R LT EAC It o randomy
i UBtHeNgk b 826Gk 109 Podsihl6 Amdumil skl @tedchii® ot Sindfeases

sdedé?é%ﬁgﬂ?&so fp Sbout fOBOSC. In so@é enﬁ%di&ints, t he

the proeability dhatiagpartiguldr dehneswilk ant collide (@7, ingtheraverdgrhave fhe same

. .Sone odi nent s | 3. 0 en
chip 333E o 8 H°E RO Pl AR rarl h AR B dhshlfer 080
probabidityTof &iflision &i the 1i@it ofapprdachiagkBpaeith atiyrendme nén-nsgligible

chl oro, bronmo, or iodo. In sonme enbodi nents, X is
chloro. In step (viii) of Schenme 2, the conpound of
Formula Ih is fornmed by protecting a conpound of
Formula It: Itwith a R7 group. The R7 group is chosen
as descri bed above. In sone enbodi nents, R7 is 2-
(trimethylsilyl)ethoxynethyl. In sonme enbodi nents, R7
is N pival oyl oxynet hyl. Addition of the R7 protecting
groups can be added by nethods known in the art for
attachnment of protecing groups for am nes (see e.g.,

r 2 - ~~

M o o - o o



A conpound of Fornmula If can be fornmed by protecting

the am no group of a conpound of Fornmula Ik with an
wappeoprsat e RO group by nmethods known in the BET/USZEE036743

e.g., Wits and Green above). Alternatively, a conmpound

of Forrmula Immay be used in place of the conpound of

Formula If. In step (x) of Schenme 3, the conpound of

Formula Ik is fornmed by a nethod conprising treating a

(~10 % orfesg)rmbdahn be solved viaretransdssicanafitee sanee frgied) Olifferently

drawn\mlétf éx%/ ﬁhjgé i‘%g gﬁ\{o r&gr ggg%g%?pn‘g?rggﬁgﬁoéet;ﬁf;%wew1hl reference to
Fig. 4 DRt ErmiPIsy élboldfindre! 4 dUhud %y BRIk a8 Xhn hBQ ratd 6F ISBINEL 1

embodi nents, the treating of the conmpound of Fornmula
mega-chipashpacond Maps). iitemsdivelyoather Tates mayzetusedr r enovi ng

an al koxycarbonyl group froman amne (e.g., a BCC

g
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consisegt i e HPGRePEk T vy e AP oMol GiGUaPI HERFe spurepent
1nd1cawr%§tahﬂ‘g) QfI 8 SURAHAH, &f o lﬁﬁ@iﬁ'ﬂf’bﬁ)ckquﬂe\g%dv‘é%Sreal frequency

reati aqueous hydrochl oric acid
of appsdxamateky ¥ nmga}Su’mE(Evﬁ{& Atfrdoakcifp au AetohatiFGequdngy lcmltir@ (AFC)

formed by od ¢ ctin hY
ot TS A B B B R B TR e
ensurify 8RR AR LR Me PSRN AR b iHe wibils dghde meatthé @alﬁ@frﬁqﬁdﬁEy

conpound of Formula Im As used herein, the term

hypothagis; tIh gne gpbodiaegb an oumpst af %10%29 @e’t‘@j dAYe2 Gerenlex fregpency of

aPProf‘Héa‘iigf‘ﬁ\gg%vﬁ%IOé‘k?gay\?. 0 as escr dee ?%rt%]%gu%t?rme correct
access(céhiétﬁ)oettng In g@(h?&nB aarrgncﬁim? dlnprdglayﬁdnmtisedj o.ﬁllymjf%r[al In an

em stry, Par eactions a nt hesj s ed.
exemplROERbASREE ibe FOMSIPUERY SHEPS TOROTEF fereisipg Gitor
mlnus]F‘{lé acf(ér?latg\%%?/éa) jifrBad %&&H gh@%%crﬁ s 6% 881 TheRRIhEIEYéan be

I ons ani sns, tructure, 3rd ed., John
descri¥éd By Aki,jpovhereNanrelaied fo t}hagpsading fB5E as 20@5)i) andiii5 the sub-slot

which is |ncorporat d her erence
g R YRR RO Lo R g s Dbl mreadine
factorthieye e g@ﬁéﬁﬂy ﬂﬁlt@@tﬁ‘ﬁﬁﬁﬁfﬁﬂ oWthihifies Y Dgipen slot. Ukte thebu{ihnk the

are not 1 mted to, conpounds of general formnula RP
g tactor

acceséZﬂ()G)anlbeRaIldorIRy s@lp@tegl alopg itk achiRofisetfiom Rt Sprs%m
mlnuso{st ﬁlbm%ﬁlé e)%% at% I{th 98 8Oeﬂl?118ﬁ bF{we'Eﬁ ﬁénl%ggte%? ﬁfmlzed while

allowfigfof fetdéldédoﬁ) faredbes ddldréthere(“drle coltisionCHA ftemtihel sigilall Iws been
Qji/ano In some enbaqdi nrents, the Wttig-type reagent is
delayef], ghergjgnak gambmisayitiethi9AmASEeS PPRtsone embodi nent s,
t he reactlng of the conpound of Fornula In with the
W&dﬂg? g% ﬂilﬁﬁ%ﬁ%& a A PINSHARNE 80 lcladiR@Suctires SR a
ase 1s a strong base. In sone
conV(ﬂ!uiﬂmfhrwedlErSan mtmleb‘@asmodlsle,pmmaé@at@m a psoudoRoidespresier, anfilter, a

but oxi , |un1 sodi Xl de sod
ank 6 AP bahaep S SEPH S Sa e SR P s BERLED)
transrhi@s ﬁﬁﬂ%l@éﬁiﬁﬂél%%ﬁesﬁﬁh@l 8RS PartiSulantaglof akdr. mhéai structures
Xi In sone enbodi nents, the base is an

perfomomramormﬂepwitqglen blasks 3Athrewaiot nilecks 32 Wé‘ooaa@é)l?@s 421050
t

oGRS RS S o PP PSRRI B B ey

exemplaW éhb@lithemgblockd 32-8® naiupd:rﬁﬂm apeeatioos giarlac testhk wperations
such as THF, under the influence a base, such as
potassiumtert-butoxi e, atga tenperature from about
O o about 5 0C. The azetidinones of Fornula In can be
prepared by a nodified procedure reported by Gaertner
(J. Og. Chem, 1967, 32, 2972) (see e.g., steps (xii)
to (xiv)). In one enbodi nent, the "one-part" fornation
of the correspondi ng carbamate protected azetidinols
of Fornula Io fron1the conpounds of Fornula Ip under
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conponent conprises TEMPO and sodi um hypochlorite. In

step (xiii) of Schenme 3, the conpound of Fornula lo is
WO 2008 t7284 a net hod conprising reacting a conpRCHUSh9I/036743

Formula Ip: Ip with a conpound of Fornula Ig: OORIL

0 R11 iqunder catalytic hydrogenation conditions to

formthe conpound of Fornmula lo. In sone enbodi nents,

the catal ytic hydrogenati on conditions cong{l ses
descnhgdjwﬁg eefergace Wridgal praa tﬁasﬂldaﬁmsﬁnarnaSboﬂarbab ol t12-4B pan

perfort) Gt bipler R PRORLA Y RO W e ersh ¥ Pif ) S s

data sh&aE Wige A OO OMvhIed. TR inphitato block!36 dé!h'bb aegom)émﬁlzhpéblﬁc to
of Formula Is: / X1s to formthe halide salt of_ the

the tag- whisbintd teeeirethefirst dagn steeanp, ang the vt thploek 46 san be geold code
i .
ot ETEOIR RS o Bl RIS ) B Hils s s

broad?iﬁbgtfhld By, S,noidﬂgoilclscdﬂ&l 6 ather th®y iy wednd sproacbthe Iﬁmt data stream
urther prow es a neth forning a c 0 of
and/or5e i dpta StESr T8 %gput@gglché Wgr gloelsﬁgggﬁh e &Flghted in
blocks 4 2 s 14nl'b sd the W tal'hrﬁs QQHP%HMngfto fre cﬁta dtlréaltnhﬁld the nth
presence o tetraki s(triphen osphi ne) pal | adi un( 0)
data stlemln are cflupedpial peWali Qmebmghted dhe pathadre spomed ingdlasked. A
car bonat e ba compound of Formul a |

hard depSng 0 REE Bhiiatha: BReRTTAReve gurborai fubP8 gl an
negati9€ AHRbER afé’x‘hﬁf)ﬁbdQQ TP QU divelyOh Biffeert hard dec{ston may be made.

reacting the compound of Forfmula Ib with a conpound of
In oneFambmdimentcan uthutof bikickGq may havetaetetdstihatel Odyices.

Alterqagggai (gb%rbria{?fl il%agl(bgeqlﬁg d %g? ou gﬁtt fr?l';‘l bg%crk n512t1fs‘| upsampled using a
4x ch‘?;pﬂﬁéﬂﬁ%ld&c 540 rlmdh@eﬂnﬁodlin%nt afl butpueat blogk $4eancievp aurea
of Formula la to renove the R7 noiety to form %\owmsa

frequaneypbdd bz, £bematively, othgsdregpencigs m%vls’o&se Rt
wansf s o B et Bl dREl B B g E b0kt Mames e maimurn
downl@ﬂiﬂ s;freadﬂgwﬁcmr o52048. i Alvernatively, b différent mavmiuthedovenlink spreading
met hod of forming a conpound of Fornula | conprising:
factormpay b8t ng a conpound of Formula Ih: Ih with a
conpound of fornula: in the presence of

t ?66395“ %ﬁ%@ 1Htiﬁfh¥ésr§1m-°sﬁhbtﬁ&hraah haakirien®). Iandlas akekal |

met al " carbonate base to forma conpound of Fornul a |

embodhg(du) dlata@meamdotm@ud@rﬁbﬁﬂﬁqslgtf 74? PH74. 95110672 @t?é‘v%P go-tags

comnﬁlﬁ'noﬁﬁéﬁmhﬁm' efxemBl Binboéﬁmenﬁ;NadH oﬂ the klbts qanehaem@ dulraflomof 2.1
cat al ytl c or st Olal}ill onetric anount of

secon(ls. gAli¢ragtavsiln pay SthsT duralion gy by Ué%aftdéorfdéffﬁﬁeat LeRFRAYTEve

dlffer%[cgrd Eﬁ* 1§H %'Zr%gdartéérgr%?/aéﬂ ?(?1 &%a%rﬂ;%g&? for r%%g a

commupivptiom schemefsachnthatatlaty Igdve@etl)ne’ eahftrlth@AP hetrempﬁmgdmdfthe
Formyla 1d tg/l?th a co ound of

tags agp TeBRAO@HRF ARiine ang g A¥ sdereigment UBmARY

embo&’i‘}ne’ﬁ%r Hiﬁ%?cdrﬁmhﬂwﬁ@dﬁ)ééﬁeﬁlgﬁmﬁy bERsRL YA S hobv@lifiFag. 3, data
compound of Fornula | :

channel 80 depicts processing gain options for data in slot 72. If a data link closes at a

particular gain, the tag only needs to be ready to receive (in AP to tags mode) during the

duration of the slot with the corresponding gain. In transmit mode, the slot selection
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wherein: Lis SO2; RLis C-6 alkyl; R7 is
2-(trimethylsilyl)ethoxyethyl or 2-pival oyl oxynet hyl ;
WOR009817284 or 0; RO i s tert-butoxycarbonyl; RLO iBCT/US2009/036743
| - (ethoxy)ethyl; and X is chloro. The nethods may be
used to produce any of the conpounds described in the
enbodi nents herein, or conbinations thereof, or any of
t he conpounds of the exanples. The present invention
goverpy theitrdesmigsign donbihe dag orthedccessepaintduch thatithertag mldainﬁroize its
. farmn ounds Farnula con unds. of Fo
on timeh T ovicp RBS U Be fems EMER o o ARG S BRSO s o
1.6 mé 818t (AR Dedichh@fel 8Da¥sicts gfoo%ﬁlﬁgSgatlﬂ epﬁ@fs fot dats @¥ot 74. As
enbodi nents, the conpound of Formula | produced by the
can bggeendle poyypr wssaby adag e l;erf@}e@@gl sughsthat each data link arfives at the
Ifonyl) 3-[4-(7H pyrrol o[ 2, 3-d] pyri m di n-4-
AP at{ﬂ{“séaﬁﬁ yr azoI | -yl]azetidin-3-yl}acetonitrile. The
present invention further provides each of the

C p0040% ponishre i d sryhﬁnetgdbavve&l mocéssmgal large apmbbr of gmultaneous

wavelprii py Mook B pRecid iy PR InE of 13 JENE 7 ABFOmmg pp sdpe

side. A%'tcﬁn%c)’ﬁ'éqﬁe nH)l LARC) AmRQPRKRIERRH, ﬁﬁd‘hﬁmettﬁﬁng are known
S furth nprise reacting the conpound of

on theF8P widealu tavthe rfacp hlnm tkeoAP ds the masteo Of them paaf@mpmss r}hav@er AFC,

ame 3, RGBTl L SPTRET g i o

PN arfd}RieSpHeh®s ﬁ@ﬁ@m&hﬁ: bfifle RRE6ECopeRatd/h agﬁcgﬁdie&wﬁﬁlb\bﬂﬂ which is an
such as ethanol (EtOH), with a solution of Fhosphorlc

efficient uruphemeatatlgm gamﬁlomg\aéqﬁlsmg@bw% Resi(dempsulating. Agghier

er.a
aspect GFTRR S i eipodr SLPUAFE LIIGIRR e e e
contirf@bsly Eﬁilyhd J‘lB mwhﬁ:hfsblbllilbﬁ’lt njittet llﬁeceﬁhehyca[nelm plﬁg?dl inhtoathé omll), is
or re-slurry in an organic_solvent. o xed organ
only rgopip8 Auriag ek MavGHD W ibe e Sl M sl Cold
o R S i

6, respeztiveliyn- 3-yl } acetonitril e phosphoric acid salt. In
sonme enbodi nents, the conpounds of Formulas I, 11,

e B0 P R RO B ST oo

the ach{ﬁishfws)f@%mcgwwdﬁef@ﬁn bhehe tAy @ntl ibdite-forde domudwlhton of multiple
activity of one or nore Janus klnases(fJAKs The ter

waveformelon fieeAPi In areeemplary cerberdiment.he BN despryad g eandisiorm a

1 bit G Ao (i Sl Wi s TR O e

inventlon can be used in nethods of nodul ating a JAK
byoes2t ac PNrdgspriead ok eleinteint eamybeomsmpie eomnter gat ishiecremented or

conpounds or. conposi.tions scri bed her
not ingieSaI HEREIS Clog AERSTHRS SO HSHREr SRCBEHLS PRk QYITEaR s 2
comp%&‘t A PhE LRIt 0 uARE: Vne TR 1nlﬁi<&°se)héﬂ'd one for Q (quadrature-

rernbodi nent's, the conpounds of e invention can
phasepe Midtiplicationbt @l canmlchmp@nwlabrs gengrally p setand 4 rathiey laggeagcalar

multqg1%§lﬁj A@On%a?dm t I10% cogpfegg,pggﬁrglgfe relz_cggne%ﬂgf tPf)l%t ?{ E&grast a

one bit cbmplk thitipHAKS bisicaliipiaGimpleerut bk sudhaiosiadene taﬁle shown
and/ or nDduFate i ncl ude any Kgspber of the JAK f

below, jhetsibe argrsiar derfties the pyensskOml 2did = 0) Al Tyiids
éﬁmﬁ ments, the JAK is JAKI or JAK2 In
anb%%ﬁédeng%jgﬁgnts the JAK is JAK2. In sone
enbodi nents, the JAK is JAK3. Another aspect of the
pr esent i nventi on pertai ns.ijpo net hods of treating a
JAKassoci at ed di sease or disorder in an individua
(e.g., patient) by admnistering to the individual in
need of such treatnent a therapeutically effective
anount or dose of a compound of the present invention
or a pharmaceutical conposition thereof. A
JAKaSSOCIated dlsease can |nclude any dlsease
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characterized by solid tunors (e.g., prostate cancer

renal cancer, hepatic cancer, pancreatic cancer,
w@a@wvniwesc£ancer, breast cancer, |ung cancer, CBCYESROYO36743

t he head and neck, thyroid cancer, glioblastong,

Kaposi's sarcoma, Castleman's di sease, nel anoma etc.),

hemat ol ogi cal cancers (e.g., |ynphoma, |eukem a such

as acute |ynphoblastic | eukem a, acute nyel ogenous

| eukem @PhakVL)| or Orul tijpl e Inyel prma) 2 and| ski B cancer
such s cutandous—F-cell I\/rmhnm (CTCL) and—ecutadneous

TOT T gooY T S AN | AT GOt
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di sorders (MPDs) such g ycythem a vera
operatmm &Fttei PAY dtiprmftkmcaytlﬁé igamb¢ Efd)at chipahtefwiBy astjacgniinstantiations of

SPCTEREN G T T

apart. OHREN ﬁi@ébrﬁsﬂ&)‘dbﬂa% SR HoRNEDIOEIED) 4 toslehents ¢0ZadY, 4l 106 where
di sease ( and the like. In some embodinents, the

it is cm@h@bwvhmfPé‘i algn?lefrqm Ed graeratog 1}& Pi Ri-sjienn) eprsrater bE) ean be
e L S

data. Jf\e@8&08T sbdnsht d03,.aAs @srotanell datteisicombaredemoonspanifically, 1 bit
i nfl ammat ory di seases. Exanpl e fla toré di seases

compliey aulrliqdy Wlté‘rfh%PHrsygf@l %teaa%oé‘sb"é?rqlzﬁ% ligaginary parts of

this cddﬁﬁlhﬁtlc’ors 4t géﬁﬁka?el %ﬁﬂlﬁ irkth lcSunt&8 11 84 Qﬁd IQda' She @buritesat184 and
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In sonme enbodi nents, the JAK inhibitors described
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dry eye. In SSDE, it is believed that activated
T-cells can infiltrate the lacrinmal glands, causing
cell death of acinar and dyetul ar cells and
hyposecretion of tears. The effects of locally

rel eased cytokines or circulating anti bodi es can
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forms of SSDE are primary and secondary fornms. Prinary
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nosuppressants, as well as Bcr- Abl, Flt-3, RAF
and FAK ki nase inhibitors such as, for exanple, those
dess| bemigi Ndste BRLAEEHARLY dfitheAREN(amgmiatis frequenag control)

~used In conbination with the conggunds of _the péese5£
rotatiqmhpeist2269f Fig. 7twhigh aperates pn 9ngobidie foinpal ghig % gaasss 224 ata
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chenpt herapeuti ¢ include protegsome inhibitqrs (e.q.
transmpigiex @5 &ie Rostulatedeoagisyi e hyPRIDESIT noaii § Wﬁa‘aﬁﬁ%ﬁf‘ﬂ‘a’

ion of the process is
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relatiys qsgiiatos QLSety apl e Ber- Abl i nhibitors incl ude the

conpounds, and pharnaceutically acceptable salts

t '[‘ﬁ)’ﬁg), T AF080oQE6L oL A2Zb apetioasceis cdapseAlFC hypbtBeses as an
_ Pat . . 5,521,184, WO 04/005281,,aqgﬁu.8 Ser . NF. .
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inputs A1 B VAIeB ARG Pr TEIVRD DONDBASS Sk i W D2y Agcumulated
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their p utically acteptable salts, as disclosed
buffer 28O0NTHR4iRSFIBOHU DI OHIsed 67 86, nuygbep 8f despoed elepnts. In an

01/ 064655, WD.0 3595.,. d 1/ 01440
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such thBVLpsk GoG@NthB Sarkple buffer Eshiletea tHeqidnWohbrean@etic foP25H
ot her kinase inhibitors including imatinib, .
hypotheses éup@ﬂtlyelymﬂwrrr@athefﬁgofpi&ﬁnré?ﬂg Jemens gayhe ysgd, and the metric
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enbodi nents, one or nore”JAK inhibitors of the
may Herusediin tpansmdssidnepavee dontrol od iz tag tndforwowkr eontrol feedback to the
chenot herapeutic in the treatnent of cancer, such as
mul ti ple nyel oma, and may ijgprove the treatnment
response as conpared to the response to the
chenot her apeuti c agent al one, w thout exacerbation of
its toxic effects. Exanples of additiona
pharmaceuti cal agents used in the treatnent of
mul ti ple nyel oma, for exanple, can include, w thout
l'imtation, nelphalan, nelphalan plus prednisone [ MP],
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in Fig;



PCSI A (Pericor Science), REV 1-31 (Evolutec),
Lacritin (Senju), rebam pide (O suka- Novartis),
w@09817284x hera), PAI-2 (University of Pennsyl REFRUS20891086743

Tenpl e University), pilocarpine, tacrolinus,
pi mecrol i nus (AMS981, Novartis), |otepredno
et abonat e, rituxi mab, diquafosol tetrasodium (I NS365,
Inspire), KLS-0611 (Kissei Pharnmaceuticals),

AP. Tetygothegisarith s l@gent eyetrigsaiké stored inhadp Nipatthdata structure 232

which § GRE00 AN G e ioekoBiBe 038 Pited Brras 2Hrb Thpton pagis can
be N REordd s §ing HypdMi¥BesCHRRH PERItY, Toarsh A FER ot 1RR&Y, etc.

t herapeutic agent 'is an anti-angi ogeni c agent,
chol i nergi c agoni st, TRP-I receptor nodul ator,

a

c 00571 m BBaHhdlustater & dedicatedepmmuaisetion fingsgyBachygdicated
. i D onip orti ;
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as paragbthe phransenat hfthe Halfer ashighinent: ,Eah finded hakiitsasen dedicated PN
inhibito lt-3 ki e inhi bitor, RAF kipase..

gener3iin 6} 5 APG g eEART E_?%&Q@i 1y i e sTetch TLhE degigated finger
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enbodi nents; the additional therapeutic agent is a

x 4 tithistgrphases terdepaatent edriable ¢fdinge-trackimgmye; land eheproutputs a complex

. .doxycline),. | ome enbodi, ment t.h ddi-ti on .
variabi g et i COTORF O HETHY JLA Cogs e e 23 dipstrated
with réfePMRe ASF1gal lchi hiSh ddcelv@afiuts froifthé banhpple buffer 2200 ndd BN code

not limted to, conpositions containing
selectpal yvi nyl al cohol , hydroxypropyl methyl cell ul ose,

gl ycerin, polyethylene glycol(e.g. PEX00), or

c y ce . tlEd Gl : : [

¢ RO LR G ine o378 7. B GutR i BEFcic Gl TRELR 259 socs
throughba bit-evitithgsqaeetet 20% thaadedngs dapatividthofor effeci¢nt atordgelimthe
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framejbpfier A3% BithOVSagRighe BERATmaBCH. TretypHt R tar REWIRHY WHoe
236 if0viaBi & fﬁ%tﬁaMetﬁhfFeP 3 8TURART ﬁhta? 8% citflar biXeereh&hanisiaGvhich

ecrease the viscosity of the tear film In sone _
allowe fyahié pemetd casetnd pactdsdingnab6 symebal feuns as ifderureniclympekis the

s s R S G BB A s AL ARG o ppor
the spatific ProtRbsiARbf a ik 3NTRthe kh®sn l3ngnavlli - al | er gi c

agent's. Exanpl es of suitable nedi canments include
am nogl ycosi des _such as ani kaci n, gentanycin

t 6038y cFramediuttop 2 Shpwiphts thishromieeizad TamEs lohafget phihe receive
chain.f hu&ggs%b d gﬂﬁtzﬁplfcldﬁgn Block FQ?TQ% SHARGHOMuI{ch@xASH the current

ofl oxacin, trov oxacin, [o oxacl n, | evofl oxacin,
symbelnglitie thexaaiphex comjiyateyofitté preyioss kymobe mtdesis thotonvertional metric

chl or heni col ;. neo Ln; par nonmyci n; .
v DG RO P HE PR BL ARG e Pab i ppestaion
to be fdt%cltl@('i"ey B R4 phise. Ff‘% ir¥IRlol WRSfirde AFE RA0MINS block 242 is to take a

cycl oserine; "betal actans; cephal osporins;
brute-donoh epmoad ansl; tryf differembpedsile phase yatatsinssuchtebahleashone fine

arc TR THBF NG S el bR B et LR iecoder
244. TRg ax AIFdEmultRpYPEIaBIRS41 Bin ARPfRAZOE Fing AF@tiypotieseieds inputs.
pheni ram mane; or azalide antibiotic. Pharpaceutica

The optpuifipe the de-intadeaves eV iterphiecoder?ddripproyided 4 a CRC checker

246. B}k E‘Ei“cefétdagé‘,! the Plﬁfl&%&i@ @B%B‘iﬁ iy M%@la?/&\.’ ention can be
adm ni stered in the torm of “pharnmaceutf cal
conpositions. These conpositions can be prepared in a
manner well known in the phatmaceutical art, and can
be adm nistered by a variety of routes, dependi ng upon
whet her | ocal or systemc treatnent is desired and
upon the area to be treated. Adm nistration may be
topi cal (including transdermal, epidermal, ophthal mc
and to mucous menbranes including intranasal, vagina
and rectal delivery), pulnonary {e.g., by inhalation
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magnesi um stearate, and mneral oil; wetting agents;

emul si fying and suspendi ng agents; preserving agents
wGeww1gs4ret hyl - and propyl hydr oxy- benzoat es; PCT/US2009/036743

sweet eni ng agents; and flavoring agents. The

conpositions of the invention can be fornulated so as

to provide quick, sustained or del ayed rel ease of the

active ingredient after admnistration to the patient

b;[rOQﬁOi)l oljignyl genicte dxemeplakyraparations péréormet! dufiihg access point

osi.tion an .bg for i n uni t dosage f
recei§ SRt oA A GRRal et oF dufiesil siroBon iy B b Srtsl dfbpncine
on thelerBBodifBhite Fugthad, khe f&ﬁbna% Beperfopmbd DA d#erer® brdeh than that
active ingredient. The term"unit dosage forns" refers
which ig dpseypibed gcney Taie £dt parforma iabsutefprica lgperaien checking all possible
chip xui]éﬁmt%dos e]fs sfp%ad? L%npac rsd g{ug é:cr%%snse doqs gx}étﬁfr{ pr}@ar@?g factors.

This altxis\fer ﬁf&b@f&@te&ﬁic%%@ttﬁdtago be'tﬁﬁhlé?l@, diliee ttle APrie the master of
t herapeutic effect, in a3300|at|on W th uj tabl e
frameffainggad dYh G earmigsieiosensqdall tags cansqmpensaiaBetiiheiz smgpdrift and
r
samplE (R0 HReOHEIARS i S DR A a0 o e R batally
reduced singd the A needeos e)qﬂoke tln@dmcaslpnalitapf tdreseafyBU iypothesifer
ound actuaIIy adm nistered wll usually be
unknqyw} BAME HBWO%,y & physici an, according to the rel evant
circunstances, including the condition to be treated,

t fgoaaNoseERe ﬂ&h‘élﬁrﬂff RgNi1shsive ah leﬂzﬁnplte RE tiRCdrdéting of iterating
conpound adm ni stered, the age, % and response
10

upon gl podsdlé ehibwi %umlngpﬁfspbﬁpreadlne f@écve tTythefsett[ﬁé9 ,4096,...,64],

and augcgﬁsps ntx%ul%b r%s or rT%éldl 936: or}? lesé {T‘h%h tlge?ﬂlﬁgﬁ%g? ﬂ?A?%énd

perfornfiithe Sin€ili fing Aﬂds&rm thit the @gqfeffaﬁﬁyta atlalw fox aispialimmouat of
forma SO|Id ref ormul ati on conposjtion containin

frequensirsgisihes c HigHRe Hurees o6 tsdasan ﬁletﬁ?etopq%greﬂvcegthe last

transacﬁgr? anQ’ghd m zﬁgﬁgsrséd td fle N[E 8Ga ¥ STRE AYWREAPHE Fig. 11
mposi ti1ons as geneous, e active I ngr edient I's

1llust1’a§ep Ith:eadehlschdgsqf amsdt-dmendignal bpasag froart outbrenasd lnepsalt pensible

e O bR Y i

factox@ '[434 | 2@%6‘3 8P5 U025 2048] 5098081921 P AleRiatitl] dthér spseatifiggTactors
bdi vi d i nto unit dosage forms of the type

and/onlemobq:rb eﬂ smm fasmr%ﬁnny hg usedo i afsgeonddagiiall PogHblgsub-slots

fora %yg%gm:acf %ﬁ%}g %e se t%crr e?cculh 165 tﬂefﬁgﬁiggPQ ?%8 Bésrsggcesub -slots

for a 64MEP gp&{ﬂdlﬁg fadkst 260 atsﬂ(él@deg@hétﬁfevslubelcﬁ m&mmm spreading
provi de a dosage form affordjing the advantage of

factorp o adhigdpopctl] pessibipehipx 2rinieg oS tRE 2gen ep-slog ar
l th
s 8505 19588080 b ARML lpd RSt by the v
in Figover the forner. The two conponents can be separated
by an enteric |ayer which serves to resist

[ atlon int st onac ermt the inner
o SR ot smrion 27D, SRR AT CvAiE Felsedn B A Beptary
embo8RAeRY, Qﬁ‘e bk ERFRITEC vAluY 3hn BE § sidte BRhFErnsaMich i pBribEnddBthe
for such enteric | ayers or coatings, such materials

tags. ilman opkratio2 Ry alseesh spisedipgactar (a&i 489 e usadas @rstagtipg point.
[
i s GRS o8 RSP SR GO DBt At o 192
In an Whératior 2R, 6cuEposl ok areprd cesepwihini aspseadingt faetopr Elsie ptocess may
i nvention can be incorporated for adm nistration
orally or by injection incliygde agueous sol utions,
suitably flavored syrups, aqueous or oil suspensions,
and flavored emulsions with edible oils such as
cottonseed oil, sesane oil, coconut oil, or peanut
oil, as well as elixirs and simlar pharnaceutica
vehi cl es. Conpositions for inhalation or insufflation
i ncl ude solutlons and suspen3|ons |n pharnaceutlcally
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and extent of progression of the disease or disorder,
the overall health status of the particular patient,
W@ b@onel28t i ve biol ogical efficacy of the conpoREiUS2009/036743
selected, formulation of the excipient, and its route
of administration. Effective doses can be extrapol at ed
from doseresponse curves derived fromin vitro or
ani mal nodel test systens. In sone enbodinments, the
be degenarataindheeast fie whivhdhere ere 8192 spreadimgdaaioisc & hyoperation 276,

despr%gice g%%ﬁg S%:‘F%Bélr ?l:[ﬁig %TZ %'(?g%cfﬁ%ﬁgﬁ iefs/ef:sea[rt glgescgllls Al spreading factor.

For ex@iiidéli 16834 Hesprbf] spRiAvAs ng e peformétif fhsSdpi@idin@fadbr has a
t he conpound, or pharnaceutically acceptable salt .
length ¢fe}188+ Degprgachis nepfRimed for el iclomen s thecspegadingdactor i less

) heoop 7 L ; .
than (REEE BASE ARG (o b 2560 Th AL RGGETRO M nPehcley fetor i
reducéd inrhalfrandrpegeesding b@ginoes. Naro@paration 28@,.a dateragmaion is made
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other g%bﬁgtgﬁhltnb@ Oal'utéﬁjlga% gﬁﬁ‘fﬁ 1f fhe GPFER $4ctdrias nbt bR T&duced to 64 (or

I ments, al mc conposition is an topica
other predptesninedmalud)h pracegingadontiongsas bpératien 2 7c | Ifithe, sphead fagter has

veen B e S RSB b 262 onee
the nekPRintt bEFENOFillkd flopekAtionP¥R, EHBOUIRAS fo ofdi@idnOT2C 3h an

C}O osl tion conpri ses agqueous S_O| ut i. on, an aqueous
operatiers ¥h giftame buffesof despraad glemengfeis obfainedo d a gRsaRlABNt s |

he ht hal m 0 | L ' ' L
e Rl BTGRP LA LEE Syl ot Ll
pass bSMBE PN deiptehdaird}e [@lnedmbsdinent,fosoDE6 siagoPIN desyread driwy, a
opht hal m ¢ conposition is sterili%ed. Th&/ﬁ .
pass thiough may rediice 2ah tiing byrathaseseash haying 230 symbelsn faitsnative
i steril iz £ . L on
enbolf S A IS o DS M Pt
the cufieat dpicad DBRSK symiadl ivtithothe podvidussymhbukin tcalonlatedrin an operation
further contain pharmaceutical excipient i tabl et
256. [nnqsrRhpsimen ot 5105 FRAHE) AL B APAEYBRYS TS ipI 236 Tames.

Alten%ftivéltk}?&hwn%éasﬁsﬁ{b%lmrﬁan@ et wsed Uf £ESpaiation 288,
agents, chelating agents, antioxidant agents and salts

the cu[n;cnt fragmis"addcg@ed dnd pesromiliiphrddmsed en thadhk b?)qﬁléqsa- An an
oneraif 4G SPULRGRALGH b SRR ol sl B

physi€a 1ByRH (FH Y Péndolipionthe sielivethdcyssavagpl QUAE).SAk tn example, the
N- oxi de thereof, and that is conpatihle wi.th the

eye.
CRC3 magbmeheckesbier R figes eumher RAIAT AGCI Bypaitiesis faftaeh pass of a
rrier .S . t i i Qn,
256 0l AP SErPlePR MSANSSS Rt B, Spgasi &
perforpidit foratsbsaqebnp slby aeitlustedted inethe arroly fasm bivedt 288 toblock272.
inserts. In sone enbodi nents, the conposition nmay be

an_aqueous ensi on conpr.i Si the c oynd
okl ok DEfitnjets ae apesppaindaty reseivg G s Habkghe tag, an
entirelft4 & (RPRERA] PréadtR ROt fla§Be stordFinidling pbRg Buffer scheme in a
oi ntments and suspensi ons, iy have a viscosity that
sampliedusfiar 3¢ This beffer schéree cancherusubsigntial gmaunt ot memery, (eig 16.8
.. some. enbod] ment o |.m : 1] :
Moits] SEEGT RO T Dbodien R ey BT pE PGS b PEfppemory
devic@ OTROGngRabuferitdeck 300 incindesexbmplane nilaes. tThalteingtivel
conposition further conprises a polyner. These
pol yners nay be used to inprove the bioavailability,
rai se viscosity, or reduce.jgrai nage fromthe eye for a
liquid forrmulation. In sonme enbodi nents, the polyners
include, but are not limted to, those described in
Wagh, et al., "Polynmers used in ocul ar dosage form and
drug delivery systens", Asian J. Pharm, pages 12-17
(Jan. 2008), which is incorporated herein by reference
inits entirety. In sone enbodi nents, the polynmer is
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stated range. Simlarly, a sugar such as mannitol,
dextrose, sorbitol, glucose and the like can al so be
was@d/11sadj ust osnolality. In sonme enbodi nent BCT/UR09/036743

met hods i nvolve form ng or supplying a depot of the

t herapeutic agent in contact with the external surface

of the eye. A depot refers to a source of therapeutic

agent that is not rapidly renoved by tears or other
embodiyents| ethenvedeesmpgharusds Unlike theahg, shestime nraclcing ilogi|e aind the

sust ai.ned hi oncent r at the t
AFC BIRHGRIO5E iy ot BF Hel ScetPOAB S e i GriageterGRer mpe Sample
buffele_wé ﬂﬁ!se@ fahgh&a PWéSﬁ%ﬁdlﬁ@ arr)¥ 860 Lﬁhu\!}i &N gegfot@ bli’@te force

bound by any theory, i s belleved that absor pti on
testln&mﬂqsenn@drmcwomlwhwebe H@dﬁﬁﬁde&preadmmabr 30Renay inclyde 886

deson R R AR SR AFaER  Rehrleppe
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304 rddusssithe fiae ofMEé‘rames,oWhnbh ard then sgme tit a framg doffer 306n ‘Benfeame
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bufferrt&m@%mﬁlefle exemplsHa bR o aﬂtgmagve ?lﬂgg%}sﬁ?ﬁa&ﬂ?fcvalues may
be usé?leﬁ%ﬁe HREdHOREm etUhel fPanftiObufler ‘31)5 %11 tafvo RASGEE T a

ric suspen5|ons ol ntments, and idinserts.
dedicdted sﬂmhlpembmdryﬂaavucse Thegestiof 8wl slysiemommmlatr totheitag’ areceive

procebf B FEATE! LARls e MBSIATRER celoBF O30 g §pim
payloéd% Wwitevalidor ds B&hg‘;&h@%ﬂ 9p to theisP’y M&gwaaﬁdi@ Reaand BBF). A
be triggered by a e in tenperature,

or

non-ceh@mtragaymela@@n&?ms rua@ f@rdetmlr@cﬂmesmms% signal strength
ner |nclude I d to, those

forusg&%ﬂsgg%slqrb?o‘%erﬁ DE01 gdbgglégo eglrt%ﬁ?rrs in Wagh, et al.,

"Pol ynmers used in ocular dosage formand drug delivery
SYeU6aIs 'FigAs3 AlustiatePisynchron@adeisialldg trangnditopera0@8) including
whi ch t h b f in i
two t)@ﬁ% gf Jé\%e;’;aét;g)%(s) gy " arge b’&le A %{q%go%&ﬁgﬁgrte rt}?l Aﬁ For purposes
of luu%&&f(m eﬁﬁ%ﬁ‘&%s‘?ﬁ&‘ ST $PrepR8 g}fgsx&tg GndSlof, 329%15@&119 HeBess

yal uronase t osan, alginicacid (e.g.
point slotsi (Gokd Sjllart’aisa)/hero th%tagisamknmg)pmd) ;htfslystom witlopit emerelevant

id d d
e SHS RSB GHE Si sfe RAE e Hon
as slot 8mfde0Rld HRRd aigél dfco e AFC%}@otheﬁélt(b@ﬁﬂbI@r )). In

some enbodi nents, the sem -solid conposition conprises
a m xture of carbopol and a bl ock copol yner of

etltmﬂsaanelndkse deoldrdarh sgparionthedag E@gmes s@s@r:%csafat a slot-
o i b OIS s s B
acqulmfm«ebﬂwﬂmmlmnndevlmndh@ABp;ﬂ EMndvamsialttmgmislmel) Eventually,

enbodi ments, the ophthal mc osj,ti.on I.s an
the tag)s PRAessIngexplpRes A cespe ARl YBRHERiS RS %Bﬁ%ﬁ?fﬁef%that
the AP @é}lsﬂﬁtltlng AREtosRh MBI VBRI O &’epl(!t@ther@&%uﬁﬂ%ocﬂidﬁ%@o“t 2. At

e conposTtion conprises a petroleumor |anolin base
this pdnnt W in-¢chepmit enbr g metrist Gavsesiardgdisdted fingeutourxploe the correct

eip 0 e A ACHRABPLT JSPPOB: R B e S
contirf@IP tré@b esihSnevh e as the 1560 B}ﬁnEdSﬂ‘Qﬁdhd’Tﬁﬁlhs and pPeshes these
ointment is applied as a ribbon onto the |[ower eyelid.

In some enbodi ment, the opBphal m c conposition is an
ophthal mc insert. In sonme enbodi nents, the ophthal mc
insert is biologically inert, soft, bio-erodible,

vi scoel astic, stable to sterilization after exposure
to therapeutic agents, resistant to infections from
air borne bacteria, bio- erodible, bioconpatible,
and/or V|scoelast|c In sone enbodlnents the I nsert
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and an outer tube (see e.g., U S. Patent Pub. No.

20040009222, which is incorporated herein by reference
WO poootis728ht i rety). I n sonme enbodi ments, the oUuRPEF/US200%036743

may be perneable, sem perneable, or inperneable to

the drug. In sone enbodi nents, the drug core may

i nclude a polynmer matrix which does not significantly

affect the release rate of the drug. In sone
hypothesinsdifrapres s&lrougieth@uc@nvet chiain, where tt;nﬁ&@eﬂnedamdmte@fmtm At

the enf o Sl e 186 RaE Pl FnsBls R SRR W peess A
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(5.36 g, 72% . 1H NMR (300 MHz, CDC 3) : d 8.86 (s,
IH), 8.44 (s, IH, 8.34 (s, IH, 7.42 (d, IH, 6.80
WQenooMiHpess 5. 68 (s, 2H), 4.54 (d, 2H), 4.29 (d,PQHI$2009/036743

3.59-3.51 (m 2H), 3.33 (s, 2H), 1.47 (s, 9H
0.96-0.89 (m 2H), -0.06 (s, 9H); LCMS (MtH)+: 510. 2.
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sol uti on was stlrred for 1.5 hours. The solvents were
removed in vacuo and the rggidue was dissol ved

i nmet hanol (3 nL) and ethyl enediamne (0.1 nL) was
added. After stirring for 3 hours, the volune was
reduced in vacuo and the product was purified by
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with a gradient O MeCNZH O contai ning 0.1% TFA) to
afford t he product as the trlfluoroacetlc acid salt
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N, N-di i sopropyl ethylamne (0.018 g, 0.14 mmol ) in
N, N-di net hyl formam de (1.5 nL) was added
WORMIML728E - t et r anet hyl - O ( 7- azabenzotri azol - | -RCY/USINI/0B6743

m hexaf | uor ophosphate (0.016 g, 0.043 mmol) (purchased

fromAldrich). The reaction was stirred for 15 m nutes
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anbi ent tenperature for 16 hours. Into the reaction

was added water and solid NaC, and the product was
weziacned with three portions of ethyl acetatRCT/Uk09/036743

conbi ned extracts were dried over sodium sulfate,

decanted and concentrated to afford product (71 nu,

100%, used wi thout further purification in Step 7. 1H

NVR (300 MHz, CDCI3) : d 5.44-5.39 (m IH), 4.76-4.71
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for inftiali¥atioh@h4yoeey brﬁh(fdaﬁ\‘ydsmél ﬂl?xyz{%['éc‘:'dQ{poﬁ network wide gold code that is
-dJpymi di'n-4-yl) -1 H pyrazo
indepgndghtiefAbe nul¢rn-rqua|tq@e¢% rHQnCﬁ,I whendtag 380 piternpin to#ssociate with the

networ f_}r)v]a? }ér a% gelﬁw r dTvp(%/e go[lciZ aé e ()6"6&%‘%‘% oll %@%}g"&&%ﬁ&%

perfor:’lne[d(vﬁlth the micro-repeaters just as the tag could perform these with an access point
| cycl opropy”sul fonyl Jazeti di n-S-yl i deneacetonitri
aseﬂﬂ@n?¥&(Wﬁ 0.33 mol) in acetonitrile (3 nL.) was added
, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (51 nm_., 0.34 mol).
ﬁéﬁ%a If 1?19\‘} bt 8&ifablBo ‘Bgvelthé t40efr act 118 AFEH G ichatel Iuﬁder
noved 1 n vacuo and the residue was partitioned
certaily elrmnstamiehyﬂ"o acwigilish alnst thé\tagiGhay tfmmltag/lspsdc\netr@annel

ed.and the organi,c | aye
messag Ry S0SHSS S PEPER P AFIEr ek PEP G LA SONEAHL L i micro-
repeatF } Qz('?)éB W&dﬂlﬂ‘ﬁ%ﬁﬁﬁbﬁﬁﬂé’d@h&anﬁél%ésﬁ edk Brtigin@li Relif @ bther tags.
80% et hyl acetate in hexanes afforded product
The t\(«l Bgs wguldﬂm funthmnmqqmbe me wepthagy micrg-rgpeper(agd tag

norm.'a(lgD fupﬁjo 6%‘1 gge (:}1';1}) en? f(té% Ohlé/l_l'fsztl%i)g'(gaél %@chg%e?&essages a

part1c31a5§eraer59ge(dﬂth8h9m 3. 42 (S 2H) 1.55 (s, 3H),
36 (m 2H). 096 89 (m 2, 0.85 (dt, 21,
+: 528. 1.
| J?qall né'j(h?fP@%‘InS ﬁﬁwtlyg of F)&ﬁmlilrwntb@%m&tqurb?% pesented
for pﬁrﬂdS@% ot ﬂ'i'ugt'r 1041 a}ﬁh)deééﬂ?g 1bAZ Pclls not intended to be exhaustive or to limit the

azetl nitrile trifluoroacetic acid
prese&ahtenﬁloamd) t]telpncclm‘form disclosed, and modifications and variations are

R ST TRETRE AN oo T,

1nvent18n ATid émﬁéﬂlﬁ%ﬁ@%e thoskd ag@ddsetibed3in o)‘JléiQ@éQﬂhi&lrthd: principles
(44 0.083 mml) in nethylene chloride (10 and

of thetprcs‘ehtmwcmsmtand itspracticarappliqadionde pmfbéﬂomq)ikﬂtemm gart to utilize

{
B e TN T —
to thefPajtidulr i6é¢ b@fiethplated. Mhhdditon, bhie bt)h‘foSe ﬂ&&ldvmzﬁﬂs werealsed

renoved in vacuo and the re |du S..pu ied b
hereiry Bisasgiof flewHbagams 1§ i dptended be i%vuﬁw“ |r€ﬁPF?%° Wie gyder in

and MeCN containing 0.1% TFA) to
Wthl’P?]:‘ g)lnpr I orgrcfc'lrrg

t as the trifluoroacetate salt (0.02 g,
509 . 1H NWR (300 MHz, d6-dnso): d 12.56 (br s, IH),
9.03 (s, IH, 8.83 (s, IH, 855 (s, IH, 7.77 (dd,
IH, 7.21 (dd, IH, 4.58 (d, 2H), 4.23 (d, 2H), 3.71
(s, 2H), 1.46 (s, 3H), 1.22-1.16 (m 2H), 0.93-0.87
(m 2H); LCVS (MrH)+: 398.1. Acid chlorides,

i socyanates or chloroformates were used in place of
sul fonyl chlorides in either the method of Exanple 1
or Exanple 2 to afford am des (Ex. Nos. 22, 24, 26-30
& 33 of Table 1), ureas (Ex. No. 38 of Table 1) or
carbamates (Ex. Nos. 35-37 of Table 1), respectively,
as products. Additionally, Jgtiethylam ne and

di i sopropyl et hyl am ne were used i nterchangeably. Sone
amdes in Table 1 were prepared by an alternative
nmethod illustrated in Exanple 3, by coupling the am ne
of Exanple 2, Step 1 with carboxylic acids. Table
1RANDOM PHASE MULTI PLE ACCESS COVMUNI CATI ON | NTERFACE
SYSTENIAND NETHOD FIELD [ 0001] Enbodlnents of the
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The random sel ection of chip (or timng) offsets as a
mul ti pl e access schene all ows for noncoordi nat ed data
WO e@nani286i on wi t hout needi ng to be assi gned aPCFUsROE9/036743

"code." Al users transmt using the sanme PN (pseudo

noi se) code such that a PN array despreader at the

access point can be used. If two signals are received

at the access point at the sane PN of fset(or the sum
WHA“FISI EAE’M]&SFI%:H with the transm ssion delay in nunber

of chips yrelds the sanme value for 2 or nore

transm ssions), then a "collision" has occurred and it

mhy nofA rhethpd f&idommunicatiogwittohgt £ mulltgde a&ess cammenication
. si gnal s.. The random zation of timng offsets each tine
mterfaﬁﬁ’atﬂgnfefmd COMPTSMSE | i si ons” that occur only occur

during that frame. A retransm ssion schene and a new

rando ”fe%@@irg 4 fifdt sibBal Yeal atﬁi?st@einiéf6 whefedy e firkk digifl Reptead using

attenpt. [0007] An exenplary enbodi nent includes a

a predeteamineil psendoatoiseHBN) aede; whiereik the et stgnebbasgufitst random timing
t i tting .signal s from fh , int.
ot B LT LR R ph o R RE S ol

information in the formof frames. A frame can be
f or medrdceiving a§eaonbsipndl fiomoy setedd tag, svheteamthelsedvandisignahis

fixed data rate. The data, can be spread ing the sa
spreadusingihe puedeterppgy P&%e@%’ wherepihe ﬁ%‘\%@s élanauﬁtﬁa% sgeond random
timin?@lif&‘:@,taﬁg et vietdf the sEBShdL i S8 MHchidRs s@bA® F@ﬁ@éd &ta;
requency rotation and sanple clock correction to
match the reference oscillator of the access point. A
pl ur al ideptifyfing thgdirstpagosd datatfevsn tietfirstsignalignd access
point to formthe network. Each of the plurality of

w O ol PR e e Balad e d B Segd o, £ 019

randomy sel ected each frame over a |arge nunber of
chi ps (The enethcddld2)]aim[ QdBteifthetfiistrpagloadpbariy identified using a
enbodi ment includes a transmtter at acces I nt
PN arpayciespresder. addugheravhesein ths S%?Mqa@ﬁ%& 1§ i‘%ﬂﬁﬁg‘? Pipgfhe PN
anayéggﬁgggess point to the tags. The access point

nsmiter can be simlar to that of the tags.

However, the access point transmtter uses a unique PN
cdde f Jheemthododf ddim &, adwrein the figsl ignal and Beseeand signal are

The of distinct PN codes for each tag provides
both rg‘ée&YﬁL‘fﬁ)? pé?f%temrbe\%spo@vaeé Eevtegg to ignore signals which
are directed toward other tags. The franmes transmtted
by. t he Tag aesifodosti ddimal, Swhetdit thedrstosi rrab st edvaf during a time slot,
approximately 9 synbols to allow fgr rapid acquisition
and fugther wheteaythe seopnd g1gnalis rersived Supps He e dgti nent
i ncludes a denpdul ator at the tag and a nethod for
dgmodubgt iigh i SN@dis 1, Sa@her %Qm?ﬁsihg QeinBSulatiil RPKPARY bEchip
f requency contr ol 6AFC) derotator nultiplication is
hypoth¢ye iccidentifyshgfisst signalcei ved at the tag. The AFC
derotator nmultiplicationis a 1 bit conpl ex operation

wi.th a bit, c ex output. such t . I .
o oo dbe ML GE£ Py RS ARl BR RSP Hhphses e
cyclidréf@fianély eecROER Of td Viidhiegke fnopayiedd dual savings in
the 1 bit data path. [0010] Another exenplary
enbodi nent includes a denodul ator at the access point
and a nmethod for denodul ati ng signals received at the
access point. The access point denodul ator has
capacity to sinultaneously denodul ate several thousand
or nore links received fromtags. To denodul ate such a
| arge nunber of Iinks, thejgccess point denodul ator
includes a PN array despreader. [0011] Anot her
exenpl ary enbodi nent includes synchronization of the
tag with a naster timng of the access point. The
access point can periodically transmt a broadcast
frame. During a 'cold" timng acquisition, the tag
uses its PN despreader to anal yze the broadcast franes

e - o "



[0016] These and ot her features, aspects and

advantages wil|l becone apparent fromthe foll ow ng
waele®enipsd on, appended cl ai s, and t he acconmpaPgi/ng§2009/036743

exenpl ary enbodi nents shown in the draw ngs, which are

briefly described bel ow BRI EF DESCRI PTI ON OF THE

DRAW NGS [0017] Fig. 1 is a diagramdepicting an

uplink transmtter according to an exenpl ary

effbodi Fhemetfod®T8]airki g further sorapuising pavidiega dtirdwggreal to the

downlink. transmtter according to exenpl )
frst g BRRCHE ST DOEeA Sramgeeagvic Sedand B GBI hey wheggin the
second PNUGHE [Epesifid taf! firsf@pt s i n an exenplary embodi nent.
[0020] Fig. 4 is a diagramdepicting a PN (pseudo

noi se) despread array_ in an exenplary enbodi nent.

[ 8021] ARygtemsfor sommunisating Baeueth aapitipld srgesssepumynigasion
. r [ ag processing of a broadcast channe
Hnmﬁ%?ﬁ%?é¢%%?38§®§§Pgin an exenpl ary enbodi nent. [0022]

Fig. 6 is a flow di agram depi cting operations

per f or aduistitag hdving afjrsp trensesigtemepniiguzd de thosnie frst payload data

, from rmstart in an exenpl ary enhodi nent,. 023]

ina fiff §E0al, VESTRRIPaGHS HEBRP SPFHGISITY 8 F BEEP TR0 asdogitss PN

code, %ﬁh ARhEX SRR the BAR INABNE a Ar®d2AdonTtithingoffser:2 di agram
epicting tinme tracking in an exenpl ary enbodi nent.

[0025] Fig. 9 is a diagram depicting an AFC (automatic
f r equensscondtag kving osegondansmitier erégpted ity transmit second

e di ment . [ 0026], Fig.. LS i agr: i 61l .
pevtofEARE T ER-ehORERBooin e keaf FeheiF BRI G14 B8 pdccmins
PN codahedi fiRér-widd&r fle dekohd signal Basa §dcond eindgmaimingpiffset; mad

operations performed during access point receive

processing in an exenpl ary enbqdi t. [0028]. . F,g. 12
s a dPRAEFSS BRI BICPREUHCAtcR & tE% fist t%geae’é_ i ﬁ’_gtsscond tag,
where@?{hla ah&sggoiﬁf(%m}léﬂey a?%%& B85 gurd OB 28deivd We fitst sighaPand the
I agram depi ct1 ng asynchronous initial tag transmt

secondpighalt i ons i n an exenpl ary enbodi nent. [0030] Fig. 14
is a diagram depicting interactions between an access

pQi nt d a tag.in.a_slotted, node accordi

28, 395 R CRSRLALRG, Ly o desprea
array 86 gutdd @ dégirdad tha Figdt &IgnlPindaRe seondsigasls poi nt and a

tag according to an exenplary enbodi nent. [0032] Fig.

16 is a diggran1depicting a nmesh networ€m$prned Wi th
RO ddie sysiem pfglaan Spwhereithe accesHpOIRt RN EGOITISAY) 2
L3ld ) £ 51974 hifbifesBBRN BRI MM first
demo{‘@fgtr?gg&\jﬁ\%”ﬁédﬁm&gggg%agge@lgmﬁ fERLES phbearild [(?8%1] i
signalExenpl ary enbodi nents are descri bed below with
reference to the acconpanying drawi ngs. It should be

d that the fal | ow na. descripLi on. i.s i d
t 8 GecaneseanansRip OB IRAERouRbp e et FERe
redunfifey| BY&dnBiBuLtaftb REiatdthe Festpapeadastacl ai ms. [ 0035]

Fig: 1 illustrates an uplink transmtter 10 which

i ncludes structures such as a convolutjon,encgder, an ,
i A2er | dhveysiodof elaim Spwhenciy he firy tigaEnYisT ifgoglgured to transmit

SPr. . :
the H3PGERE Rich ottt B pighel RS eRea b9RE: r B AU CEss pointata
predeeimiiet po@sr leveleam] Sirthacwheres the sdcondrtrapsenigter isrwenfigured to
depicted jn blocks 12 14, 16, 18, 20, d.,22. .
transi She ssrd S B ghatihe fosknd Sinl ot reived BY A Taecivarafthe
acces@PSinBRIBAFaRBGhLIpIGMGERIM | n an exenpl ary
enbodi nent, the uplink transmtter 10 can be incl uded
in a tag that communicates with an access point al ong
wi th other tags using denoggl ated communi cati on
channels. Additional, fewer, or different operations
may be perfornmed by the uplink transmtter 10
dependi ng on the particul ar enbodi nent. The operations
may al so be perforned in a different order than that
shown and descri bed. As used herein, a tag can refer
to any communi cati ons device configured to receive

o s r o s a o o




probability of collision in the limt of approaching
capacity may becone non-negligible(-10 %or |ess) and
W@ 2009h€72801 ved via retransm ssion of the sanme PCEHOE2089/036743

a differently drawn random offset. The PN spreader is
described in nore detail below wth reference to Fig.

4. In an exenpl ary enbodi nent, an output of block 18

can have a rate of 1 bit at 1 nega-chip per second

( MBps) Thabystermaf claimh §, wherhimrthe atoess pragt foghersethprise0sthjird

At block 18, the.data.stre [ led by.a 4 x. :
transuiyex CoRREPEL S PREISEH iR siedal Pdes RG Ly Reremuhe St ignal i
spreaPWiil b 8eddh@PNebddeOhind fuethbr wHESinl tROSkcBhd PREcodd iPspesifiR!te the

rate consistent with the frequency reference of the

firsttagP. Bl ock 18 receives a sanple slip/repeat indicator
as an input. In one enbodi nent, an output of block 18

ha (P e f j
() 1 Siaf o Y0 R Pl R oo EBOZ Wb
receive\aRd furtHeavherein thedasteranmaittet bNthedirftrtag)isenafigntd sete-transmit
mat ch_t he access point's Li i ng of fset, ensuring that
the firgf) §igngf 1frafesRONgESNOf FESRIVES PY Bt FANAFEETIEET ands near the
same frequency hypothesis. In one enbodi nent, an
oyt put AQfacBLRPKing BorTRY i @MR11EH1E AEBREEonh B BATMASyStem, the
approximately 4 WHz. At bl ock 22, a delay is inposed
access poomt donprsinr t sl ot until the correct access sl ot
occurs. In addition, a random chip delay is inmposed on
t he signal. In an exenpl ary enbodi nent, the random
chip dBPSRFERF be fromO to the spreading factor ninus
1. Alternatively, a different random chip delay nay be
used. Zheetilepin EoIEAGEicaEoh With dre3todcosd aby chifigureddoer e
i is related to the spreading factor as 2L(13-i) and |
is the sub-slot nupber corresponding to . . )
non- over | appfsaycs tStss.lgTBg B’Qﬂ’d‘?ﬁfft %owhﬁfﬁgl the figt siggel includes
first pﬁflf) £RG4R %1 BE e fifsh iRl Hala GRAS&RIohY ik gl IRk and further
transmt opportunitieS in a given slot. For the
whereipthierfiest signal Bopeed usingta predetdyminedmserdoyneiss @DD«gdeil adg
with a chip offset fromO to spreading factor m nus 1.
As such, the_praobabilj 0 LSl e j -
users is m ﬁ‘fc%‘nwze & ’ec%dlt %f%n afé P'I(Esfoﬂvx%l %e%b{?%tra% %ﬁggfhe%{tg %%dral)hd signal
include9 keon8 paylohedsa Widréinakieseeond sighalhas a Aécoad rarfdenstiging offset,
has been del ayed, the signal can be transnitt to an
and fustheewhersisl the seqand 3ggnalss gprepd psipg thepiedaterm cpge; and
transmtter 30 including structures such as a
convol yt Qg 8Af H& mma cAtinSl e f¢GroRe4r Gnd Ronfigured to transmit
nodul at' or, a pseudo-noi se spreader, a filter, a bank
a third§ighal ps thedfiret tog helersin ¢he thirdsignal is sprewd imith a seaersh PN cede, and

30, the access int (AP).transni.ts, nmultiple channels
furtheg éﬁ’é‘ﬁreﬁég’teisﬁ%‘aldffg? c ‘iep‘grs?‘%cbéﬁ tgﬁﬁ%g% "user. These

structures perform operations depicted in bl ocks 32

t HEOUgThe4ccddh P6ikiBoStaitrD1 % Furdtivl compriking 4 Aetnddblator having a

represent distinct data paths that can be rtgplicate%llt
despréagrareaydwhergithe despsead) asiag is sapfighrediie dptpasas thr iy Sigopyand the
samngggﬁgf 32-38 can performoperations simlar to the

opéerati onsdescribed with reference to Fig. 1 on a

first data stream Simlarly, blocks 42-48 can perform

oNgr at iTheacsdssrpdiat off daith kS, syheran thertsangmsttar ishlthes eamfigured to

reference to Fi.g. 1 an _.nth dat ream. wher )
sy s Fug o setad 1o st ourn O et ERRds BHgAT ity §dfira P
code, 3RE GirfHef wherel e timigd PRI le isSpeafit eslewecdndaagd.i r st data

stream and the input to block 46 can be a gold code

specific to the tag which jyg.receive the nth data
stream Alternatively, other codes such as a broadcast
gol d code, a non-gold code, or other may be used to
spread the first data stream and/or the nth data
stream The output of block 38 and/or block 48 can be
wei ghted in blocks 40 and 50 in case the data |inks
corresponding to the first data streamand the nth

I T . - Y~




acqui sition and warm acqui sition are described in nore

detail with reference to Figs. 5 and 6, respectively.
wOO®I1)728d g. 4 illustrates a PN (pseudo noi se)PCBEERIOAB6743

array, which facilitates both the acquisition of a

singl e waveformon the tag, and brute-force

denodul ati on of nultiple waveforns on the AP. In an

exenpl ary enbodi nent, the PN despread array can

p&8.f or ffheadcehs poinfoaf qlnrimdlyc whefeimtheyfowrth §igng) somgrisésranng

h t heses S|nu 0 N d s ad c
acknoBy QfpemEn s e e YRR resinh P i s Pt RE B AEr T Tepen
not incremented each cl ock depending on whether the
| MUt  THe acddsHpoint Aif.clabnnicse wihereirstha fﬁﬁtt‘si@ﬁl(lsdedeﬂtquait h,
there are two counters: one for | (in-phase) one
predetegpingsl peweidesel ansiveben whepeinithesecend sighal b@re&elafs f 8%
generally a set of 4 rather large
mﬁddgéﬁﬂ BB%?%EQ iers (4 x 1000 gates is typical) coupled
to a conplex exponential table. In contrast, a one bit
c20p! eTheutdesppaint ofi dailmakd, edietejn thesicegss point fitrthet edohprises a

s S B SRS B 5L Rl L G

demodilltbPircRRES a €RlicRBaidiRh & ERER ortidufdl toUalidae tiRVfirst payload
emogates1 0043a %ﬂg 4 deplcts a PN despread array 1&%y

data. There can be many instantiations (e.g., 256 or nore in
one enbodinent) of pairs of counters for the conpl ex

P S e PO il BB s

cmnpﬂﬁﬁ@read el ements 102, 104 and 106 working on timng
hypot heses that are a chip apart. The 1 bit conpl ex
data is sent froma block 114 to el enents 102, 104,
and 108cRgENg 3 §at3 §1¥¥hhi ned with a PN signal from PN
generator 110. PN signal generator 110 can be hardware
that o g#r@hﬁlﬁ tﬁé‘%la%ﬁéf?eaﬁleﬂﬂﬁ ReSmAfonFRediddnoise (MN)ltowd)ivetierein
the AP 1s spreading the data. In the case of el enent
the cotizon PNeode rsotsadl byl a phurality of tagetin eeramunisaigon with the access point;
specifically, 1 bit conplex nmultiplied) with the PN
signal _at co f
thi's canpy st SRRy SR ek IEuh BRI LR e
ﬁnﬁn%&ﬁmcaaﬂmég&ﬁgaﬁme counters 118a and 120a shift the
it stream out upon receipt of a reset signal 112.
More specifjcally, the data,in the rs. 1S valid
Pt piegimitEs Wb dpaSBEas A randpras ElRsEa g st
forces zeros into both counters. The nultiplexer 108
ahb ows e m @l ddttclfi 2N hektin fRtdodnydH P c6@siedreprises @lgold
that ringer that has uniquely finished its despreadi ng
code.operation at that particular clock. Qher elenents in
the PN despread array 100 operate simlarly. Elenment

154 KL, e AN FA gy cigmn

wherdy thdeicRiyovak@gdtmcht Gali ¢abesah e rinsthRion D éhecdatdstraatri issuccsssiul.
entered into counters 118b and 120b, which gets

shifted_ out of t .count.er on.a s
” Qe *Srgmationet St n e then GO s TR RS Sya sream
with @ge‘a&lﬁi Pa%&@mlyl-éel%%’!&dstﬁmng lb@RBNE anl knbRIRlic¥REntde hot rdt&ded within
data from bl'ock 114 and conbines it with a PN signha
a predgfermined tihe¢ pgridds i nposed by del ay bl ock 116b in
el ement 104. The conbination is entered into counters
118c and 120c, which gets shifted out of the counters
upon a signal fromthe reset signal 112 with an
i nposed delay from a del ay_spl ock 124b. [0044] After a
nunber of cl ocks corresponding to the spreading
factor, the PN despread el enent 102 has valid data
which is selected for output by a nmultiplexer 108.
Every clock thereafter, the adjacent despread el ement
104 or 106 is available until all datahas been out put
mhlch can occur durlng the nunber of clocks
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synbols is then calculated. A set of N (8 in the one

enbodi nent) top netrics along wwth their associ ated
WQa0alreERes s are mai ntained in a data struct ur ePCHESI00%036743

flowhart of Fig. 5 indicates, the entire range of

oscillator ppmuncertainty along all the timng

hypot heses at chip x 4 resolution are explored wth

the expectation that the winning (i.e., valid) one

w2$.l b&he mpthedefickimi2d, whereihdthe data streanyisespreadovich aspraading

t t Il 0 Si he enerally tends to be
faCtorF’Egé’g:ﬁn%ﬁ?ishg’aﬁﬁr%%%eé@%ﬂg,gﬁggj acent AFC coarse

frequency hypot heses where appreci abl e energy

age.UMufTa¢ inetholdof Slaiith 121 pwleeii the dstaWerbdm dstr&nivitted iy a

i nvalid hypotheses that have generated anonal ously
randompy sgtectadisupslot @fia tlapstpbsl9k vari ance. [0048] The

non- coherent netrics for all chip x 4 timng

hypot hefemefidl o 2fim 9 2vR&rcife gﬁﬂo&gy SQEIRH i HeSSErePis

a data structure. In an operation 160, the data
betweert zarotand e spreagisg fackarkmiofis bie gr eat est non- coher ent

nmetrics (e.g., coarse AFC value, chip x 4 timng

hypot hesi s, non-coherent netr.ic.valpe). .Th -
MH el P R RE Tk T head L o aege eojng the
transnilappReh@ dopiprikfig: Each finger may be uniquely
paraneterized by a chip x 4 timng value and a coarse
AFC hypot hesi s_which is independent of the current
coar sea prudpyleieHBY) sprgesies configpredito Tereiviea fiata seun pad spread
i fr. b e dthe \ q
e 6o A5 AR, fod VB OB s dgontee
plurality pbtageiti comtintuticitéont wnith thesiccdsnpoing frame. Thus, the
buffered 256 synbol s undergo differential denodul ation

and an additional set of .iterations bas
mul t | pP%eﬂljew Cﬁn%%ﬁgiagqﬂm CYRPUBRAAt U&E?’b‘?o%‘é'rsﬁ?? figr and
' VePRERhEPOIselfo SRR stréarfPasealdt (st ihGArtanth timing of
Conﬁéfgééﬁoéﬁﬂout pﬁ(ﬁ&of}ooper ation 164 can be a con‘pl@gt Cross
the acpessgiamt; f r om each dedi cated finger. In operation 166,
a synbol - bysynbol nultiplication by a constant conpl ex
rotatig as._det erm ] Fu '
can’ be 20eeS TG TaRERhte o] Syl B8 SehlerCRphAATOBlor and
configutédionihérate 4 @and@hbrseleordwining offsét fanthy deta straam; and
sel ect1 on of conplex rotation constant val ues uncovers
a frame whi chpass a cyclic redundancy ch ( :
Thi s céﬁ%@%&?‘ﬂﬁ%@r%&%ﬁ@?iﬁ %ﬁa \%\}iﬁéépewgﬁé cﬁ%PR@mly
3 check (CRC) may be perforned for each
select c;g%ﬁt esl s.t' For any valid CRC, a payload fromthe
signal can be sent to MAC, and network paranmeters can .
b@%conJhd ereasmit eppssatineflaing 2% adierqin theroggaemP Ngqde ggmprises
ldot(lgler slot timng hypothesis are tried. In an
a oMK% Fr‘pl ary enbodi nent, the coarse AFC hypot heses
associated with the nost successful CRCs can be
N@oi nalThs tranémin gpeatus of ARG 28, fottle sompri€Sing@nteheoder
entire range of coarse AFC hypot hesis are expl ored,
configured tofgcods tbe datagFaBpl e cal | ed Nomi nal _Coar se_AFC
which is the relevant state information used in future
t Bansagqhi s bfphr £ 6L 1Nin28, vaWeih iR kaRBEHG s ARRESe
AFC hypot hesi s searches because the part-to-part )
configraed @iredrangrhit dheddts stresm wighagesdndirprdomly splgetad figripgpftset if
t han the osci | k 0 a mnute
an ackfyo W&%&gef’ﬁaé%]not:%tég(’%&i%tpﬁﬁ grg{l%é&gggd?g#? g’ﬁlg&?der f or ned
in the tag processing of a dedicated channel froma
warm start which is to say.3azhere rel evant state
information is known. For exanple, franme timng can be
known and a nmuch tighter range of coarse AFC
hypot hesi s may be expl ored. The nodem begins its
processing sufficiently early so that valid finger
assignnments are nade prior to the end of the 9 synbol
preanble. Alternatively, any other nunber of synbols
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m drange (i.e., 2L25) for odd chip x 4 parity. The

output of tinme tracking logic 222 is provided to a
Whb@ek1284 in which virtual chip x 4 phases arBCT/US2009/036743

applied. Block 224 al so can receive parity froman

acqui sition state machine. Automatic frequency contro

(AFC) rotation logic 226 is applied to an output of

bl ock 224. [0054] Fig. 8 illustrates an exenpl ary

efBodi Fbetransmit hpparates of daiks28% fwheraie therdatakdtregml ip ghread with a

22 descr.i ' f n t 1 Q. ofqn Stream 250 is

Sprea n%@ﬁf?ﬁﬁ?é%’teﬁg&ﬁjég?n wztﬁh&gﬁ gﬂ%‘ag&ﬁ}%x 4 parity.
Stream 252 is a conmuni cation streamw th an odd chip
X3% parhé Yrandmi@apprat@pdicdlsint 18; wihierdin tHeatdnsmited efudtheon
where each different shading represents a different,

configupgdfostransmis dacdpta sERIENIEA T Iyesslegied sub-slotpf 2 framymigglot.
or repeated at a rate directly dependi ng on which
Cypre ntﬂ‘l@ﬁ'&éﬂlpg{g Fathsof &aiﬁheig:' QHRYR ﬁ{eq'qmddmgltsblgkﬂeg ﬁming
by a known rati etween the sanple rate and’the

offset ¢abatween Zare quibaspreading factommibes oreed as a | ocked cl ock
assunption to col |l apse a 2-di nensi onal space down to a

si,pgl e di nensi on. The. val ue N. depi ct ed has. .

oSt | Gniaf T nmB e ek R iR el BEinE prhstip e e
compidekf i cient time-tracking precision. A particular

parity of the 4 possible chip x 4 phases is sel ected

at a given tine. The resultant chip rate sequence is

t hen dét@nyniappasatys JUPPESIYAt a path as shown in Fig.

9. [0055] Fig. 9 depicts the functionality of the AFC

(automatic r j i f

g, 7 whi o P ole B biteddss CHAAEARY (ARG Radtream and
spreadtheslatm sB2dmatitlaa gorumon PNwendeFwherein the poroton XNoemlelis tised by a
den?tatlon nechanlsn1.Tg;s derot ati on nechanismis

plural g% of (88 i $UNHRIGH MWk B A5EEEE ip8th5due to the relative

carrier drift between the receiver and transmtter for

t he post ul abggbqaaRyOnthbiFobydah Beshfimicatios eithith& PH spreader
one-bit transform (represented by the truth_ table

y
and confl gusadrtarpplysiasavency ofEseoty the dalastrean Hpsad;ab ipaghinpge on a
.. DI I.S. . %/ - 45 degrees relative to the conti nuum of
tlmmg%ftﬁlgéécoefsg?%ét’phase due to the AFC drift fromthe
relative oscillator offset. [0056] The AFC rotation
| ogi ¢ 226 canlehlysnodubein commurAcaenAFG thy fethesy sonkolantator
i nput. The PN despreadi ng array 22 Ei 7), perfor
and cony &guﬂfé’s‘ﬁrg@%?{a@ﬁe@%‘ﬂ‘?"g]ﬁ{ selgpted Hiﬂﬁn% B&éﬁ‘é@fﬁ% S%tﬁégff’i%’." e
PN despreading array 228 may receive current coarse
AFC hypot hesgsnsthitidh BehiAkdd 06 trankdiit ke @@ 5teeans Withakd Ny
factor, and/or gold code selection as inputs. As the
randopdy sedected @eming qftset;f or a gi ven synbol, the sumis
non- coherently accunul ated for better netric

reliabilj it Al g ' :
non- coneretei i chRub AR 0B SR pbahlivhorein the
procesydf fsajonfiguried s el eantetdperationbper forfned by pineetaahsolicappatasys; hmd
an exenpl ary enbodi nent, the PN dispreading array 228
may have 256 despread. el enen such that a pass
t hr oug R TEIFEYSE FhEABIHECA RGN WERHICRRELt e non- coher ent
metric for 256 hypotheses. Alternatively, other
nunbers of despread el enents may be used, and the
nmetric may be conpleted for other nunbers of
hypot heses. A signal-to-noise ratio (SNR) netric may
be used in transm ssion power control of the tag and
for power control feedback to theAP. The hypot heses
with the largest netrics amg.stored in a top N path
data structure 232 which is used to control the
assi gnnment of the dedicated fingers 234. The top N
pat hs can be N records including timng hypot heses,
timng parity, coarse AFC hypot heses, etc. [0057] Fig.
10 illustrates a dedi cated comuni cation finger. Each
dedi cated finger has access to each of the 4 phases of

o oy NS




upon all possible chip x 2 timng offset, spreading

factors fromthe set [8192,4096,. . .,64], and access
wab@v/1tsbers for spreading factors | ess than PEEUS2009/036743

maxi mum The AP then perforns the simlar fine AFC

search that the tag perforns to allow for a snmall

anount of frequency drift between the timng sources

of the tag and the AP to occur since the |ast

t Bansadhe tag of aldimdl, imthe@ROhe agasivsa ssswadfigpret do tdveivviag

SR N 12 RN N AR T A ——

of the Autassile®atis heessfial | possi bl e spreading factors are
searched. In an exenpl ary enbodi nent, there may be 8

sgreading factors:%£4 128, 256, 512, 1024, 2048,
4 F&

66, 8hotag of slaimy3oawihgrein the drepwmpitien isdurhsrsonfigursd to re-

transrfiP e WERR'Gia0h <SBKE AfllaBfht QALALLMRY JRATRE |1 @

secon oop, all possible sub-slots tor a given

acknoidddgentenigs haticosived withimar prodedernfroed ttwapplied. t here may
be 128 possible sub-slots for a 64 chip spreading

fact d ingle d t b-sl.ot f 8192 ..
cAfp s BPESE AR PoreH LodhiasomB it spreqd wilh 3 Spispding
factor©TbR, 2082256 5100102223648, Woddlioh 8o gi ven sub-slot are

searched. As described’in nore detail below, the
various |loops are illustrated by the arrows in Fi

139. [ 0Gbelagl of climaide Whetemthe tonsmer isdurtbe CAFrﬁgvsg {etransmit
IS d._ln | . e one coarse
the dakfl—s(t',[Lé \%%I 0é r%%@ﬁoq%g)ggﬂge%é%b'glgpn%%nsa %%tnstl{;t's performed by
the tags. In an operation 272, a |argest spreading
f a0t or Thetag of RIS, whetetetheaandandy aclected timmgotisel is between
alternative enbodi nents, the |argest spreading factor
zero apd ¢ spEeaing Qo gRingsQN¢-er t han 8192. In an operation
274, access slots are processed within a spreading
Fggtor A hbindd ecdpAPr A URNS IRIBethSd EdtBpiang i N
which there are 8192 spreading factors. In an
operation 276, despreading is perfornmed for all chip x
2 spaceetelvinsn fass sscam by muliinle pegess eqrpmrRicaipms Hbersin the

L T T

8192. Despread is perforned for all elenments unless
t he sphaatiplpimpgladisiooriien bthe redetved ihta streanréndludihg data from a

nunber (e.d.., 2H6 I.n an eration 278, the spreading
first uF%&Y&rﬁli(s%P‘FE%egﬁ%NrFlﬂﬁr fo ‘gﬁﬂnﬁr%étégg;‘f@ continues. In

an operation 280, a determ nation is nade regarding

whet het,dviding MMeEMd: frogi@to D st Be@fter educed to 64. In

al ternative enbodi nents, other predeterm ned val ues

may be used. |f the spread factor has not been reduced
to 64 totiplyingra sseendencstion pltlie vegeivsy datg,strewn dnglyding data from

t t | L Lft : . h
a seccpf b Re Bl BRI o ik P bl ol R RREAAG bRSHRE DT,
buffer to fill in operation 282. Once the next sanple

buf f er pravidihg thedsetondopedwutt toms@88d cawrtiers ahd r et urns to
operation 272. In-an operation 284, a frame buffer of

despread el enments jis obtained, hi._ an.exenpl.ar .

embod AERTITTERoiSaRp frY B o ) R RT SR s ssponporton
of thePN'8ighsl é)@(ﬁcﬁlce whidi§eqhbfi®s Based ﬁle@stﬂﬁ?&t oy thidersPpoduct and the

despread array. In one enbodi nent, for a 256 stage PN
secondprqsiuetad array, a pass through nay produce 256 tining

hypot heses each having 256 synbols hi alternative

enbodi nents, the PN despread array may have nore or

fewer stages. A cross prodggt of the current despread

DBPSK synbol with the previous synbol is calculated in

an operation 286. In one enbodi nent, the cross product

may i nvol ve 256 synbols for up to 256 franes.

Al ternatively, other nunbers of synbols and/or franes

may be used. In an operation 288, the current frane is

decoded and phase nmulti pl ed based on the AFC

o s o - o P P N 1 N 1



the AP is transmtting the broadcast franme. Fig. 13
depicts this occurring during slot 2. At this point,
w0 b@ononsL£oherent energy netric causes a dedi CBEBUS2009/036743

finger to explore the correct chip x 4 timng and
coarse AFC hypothesis. The finger with the correct
hypot hesis continually treats each new synbol as the
| ast synbol of the franme and pushes thesehypot hesi zed
f A2mes Thhnwthyld daflvbaimede whereuhthie meashed alatarstre@RGs spreakusing the
i,ndi.cates fajlure Ai.t nd of slot 4, the valid

PN CofiFé{‘Pré’ a(qamiqfaiyi sg{egt;eﬂic P84S t he CRC check indicates
success. At this point, the tag has the same rel evant

stat e TRE aioiid chtldimal, ¥/hbrReh ®Bredeiveg data streamds BEingld bit
woul d have and continues to conplete the sane

input fprceask phey plusality af angdegriosdigital (AD{y medhles- under go.
[0066] A tag enters the interaction depicted in slot 6
(‘4¥ar mrgt dehod FABRI420 Yurthet ESHSHidih@BetbiMbigiHghv i thPMhdata
Start" procedure or directly upon tag wake-up if

stream &l valid msing taatyeli¢ redondeacy omeckmgagbpelopri at el y
mai ntai ned. At this point, the tag nmakes a neasurenent

of .t he_receiyved r.engt f the broadcast frane :

145t ARG TG Qf A B BrENST BRI e AP Pt E fBffspreading
factor§ DAtiISRIAAEW R cdsaé Bétetnhiabd.t he tag subsequently

transmits at in slot 7. The tag transmts it's nessage

based on: 1) using the neasured received broadcast

chénnelThe mathad aftclaimdtly whsteinsbe seeand gortinn ofithe RiYrpignal is

. ' used to close the |ink,
obmnﬁﬂﬁgﬁgﬁgﬁ?%ﬁgé@99hzﬁ%%g%gmgﬁ time and is best for

m nim zi ng power consunption; 2) using the neasured

r dgei vatie mettadioaslaimivdp fisthes comptisisg neligjoga phuaalithef

fornerly sel ected spreading factor,,, the tag transmts
contigyuy WG APREIETS PEDHUCCEBITETS FECHSTTBRIA t he AP

which is that all user's are received by the AP at
vVaRy Sk hfdthotd uSmf1, BifiedYorRprisikg itefafing e tfinelautomatic
noi se density ratio_(Eb[hb&; 3) for all but the

frequengy icomtrol { AFEA by pehesicumsil valid prayamees ged dbermiRed: he sl ot
access paranmeter j ; and 4) randonmy selecting the
chihp of,f val ue ' zind: such
CASE © g Rtent B 6 spleaffind opfad BAGMIL R Eo Rbrsind: SO
sel ection at each transmi ssion allows "collisions" to
be r esalfirstdiei-spreadedanpne comprising i ssi on opportuniti es.
[0067] During slots 8 and 9, the AP processes all the

signal s receiyed durin %hg} and.send [t

acknow edge ﬁ\ﬁ/\' pt CQHL@“C& ?IP? _ rg{&m%ﬁ?&@rsﬁ@&@?b tr?l‘é \F{ Bata stream
from 268 Q8 HHS MEMRIrAbn HEPseudd-BoRe SPNPSignat haobeain a first product,

characterized by a gold code, or_ sends a dedicated

whereithealgte stisamis spraed wish adN eadegianfl cat ed gol d code
channel . Note that the former method requires sone
registratio t [
Channel - 1 n AdPRESAYE Eorldire PR, BT R o the fir

combinkeill Nng usi ng the preanble of the nessage. [0068] Fig.
14 illustrates a sinple interaction between an access
point and a.tag in.a slotted node. In an exenplary
embodi ﬁéﬁ‘fo,ndt‘ﬁéspﬁqaﬂﬁfeén‘? FEPR N i nvol ves no data
for the tag and a relatively static channel. For
pur poses of illustration and di scussion,tineline 330
represents tag processing during the slots and
tinmeline 332 represents access point processing during
slots. The nature of the systemis that the tag spends
a maxi mum possible time in3g. |l owpower state - a state
where systemtinmng is nmaintained via a | owpower,
| owfrequency crystal oscillator which is typically 32
kHz. To support this, a maximumtol erable | atency upon
AP initiated interaction is identified (i.e., this is
the rate cycling in and out of the | ow power state for
the tag to check if any AP action is pending). Fig. 14

. oy



to 3. [0073] Each micro-repeater and the access point
can transmt on a broadcast channel. Initially, only
W@ b@atreess point is transmtting on the broade@®Us2009/036743
channel . As each mcro-repeater associates with the
network, the mcro-repeater can then transmt a
broadcast channel to other devices. For exanple, in
Figure 16, access point 354 and micro-repeaters 353,
352, and 352 seamdgbinbinenpenfiguresttommadtiblycestcenst partiamnéthe
ecause the re associated w th.t networ k., The see
data s{GREOR S SRR kg Baahs ot Parsth pF e Hemld Hiedl SrpRe
produt @aficast channel . Hence, an unassoci ated
m cro-repeater can set its own seed value to the seed
val ue of the received broadcast channel nessage pl us
1. [0074] Frgecond cppntgaganiiguredrioypcsiveshe sespmdproduct from the
' -repeater could associate with the network.
fhﬁcﬁkﬁﬁggﬁggeater 360 begi ns the associ ation process by
listening to the broadcast channel. M cro-repeaters
361, 362ulBpldxer36afigurad tabeine thedirstoproduct hrd theseacorfiproduct,

access int .366 ,is.also nearhy. The stronge | ink
wherei g oyl Bplgsosdo e 153061 o o iy wbefteh et pory g the
PN si%'la[‘Kﬁd HRQUEBNAFRRISET tREPNRTHIal HiddRe VilidIs8quiepBEABa8Ed at least in
60. Mcro-repeater 360 tends to acquire initially on

part op He firstwndess ané therebondawediuesd, which is |ink 367.

Through a process |ikethe one above, m cro-repeater

3 obtains.fra L : [ f -

oS0 2B AT oo Rk ¥ B SRR Ging e P coce
with aMafiddinly&pRafed Ichipad¥fseiM t ches to receive node to acquire

all of the other links that it can. Mcro-repeater 360

may select the mcro-repeater with the | opest seed )
oéi-r a TheFYsiem of Fiaus AB) %ﬁgﬁﬂ OSSR O38 ‘Wﬁﬁ"‘{?géo iterate
BV dNRq¥dHcedarBldetepn @At er to
over I{s?ﬁelpg%tswé[ag%%%&gﬁglghﬁi %:Hrd?-% ﬂepgat er 3§o det er m nes
whi ch other mcro-repeater it associates with, it _may
t Ban t Thasystem o chim 56, fughergompraa & dnlapmedpls sppfigyrgd to
. asspciate,via, l.ink 3 - t 3 J .
oo 32 BR B P PRSP0 Bt g
by thd SecEH@Piraen 6f e PNTEgsages may be transnitted between

the mcro-repeaters. Mcro-repeaters with | ower
nunber ed seed val ues may transm.t varj ous

ansm_t nessages .t a
niddr o- Thpsxtten of Glath 44; h@?lnﬁﬁﬁﬁ&t BEpduetdy Pg |°§ égifst timing
| D¢ i i e timng

hypoth BB B IS R B SR AR YA
exanple, in Figure 17, micro-repeater 362 could
t 54ns niThe AfxGw ofipleit 48] wheminghe §est timingrhynathesjsead dhe second
.. 360. | mcro-repeate may transmt control nessages
tming Merggﬁf? %@“ﬁ%\iﬁ%’r&i@&ﬁﬁe&r transni ssi ons from
associated mcro-repeaters. Mcro-repeaters 362 and
386. camncésstpoi eomfigupedver decspnéadaiprdad ntanitesicosss point
each other. Failure to receive sonme nunber of
compg@hAgecuti ve nessages from upstream m cro-repeaters nay
trigger the mcro-repeater to go back into acquisition
node aggngaggylially find a different mcro-repeater
to associate with. If mcro-repeater 360 stops
recei ving sone nunber of consecutive nmessages from
m cr or epeciwr iiBeAMmunicatign wish Breako¢assas, whefginsthe resgiver is

confi grjh?%f %)%‘?cgeé\%c’ %’ gz?tla %&? Wi}ﬁap 'hsé%ppegh %{h' g%égégcg-?gﬁg gﬁ@} code; and

ea mcro-re
associated with the network, it transmts on the
br oadcast channel advertisizgg its own seed to other
devi ces seeking to join the network including other
m cro-repeaters or tags. The nessages broadcast by the
m cro-repeater nay be at a set broadcast power so as
to allow as many devices as possible to determne if
this mcro-repeater is available for networking. For
exanpl e, after association, mcro-repeater 360 may now

e T [T T I T 1 I - L, 1 r



i ndependent of the mcro-repeater seed. Hence, when
tag 350 attenpts to associate with the network, it may
waos@aines work wi de gol d code. Power control PCT/US2009/036743

comuni cations can be performed with the

m cro-repeaters just as the tag could performthese

Wi th an access point as expl ai ned above. [0080] It may

be desirable to have the tag itself act as a

m cr o- pdpepteaderindemmwidatipmwiththeprocesserand Wigh the receiver,
Whmeaq&gﬁgkish tqgs the tag may transmt a broadcast

th Tpﬁ%g§é§8u¥ﬁ§i advertises its presence to other

tags. Hence, if tag 350 were to act as a

m cr or epeat @ffirstidegpad edbndcdhpising t a br oadcast

channel nessage advertising itself to other tags. The

two tags could then fungtion in nuch the sa way .t ha
a micro-repeat er 2458 @ “ﬁ%FﬁﬂﬂT@“f@ﬁE&PEﬁﬂfﬁﬁtH%EonO%HW
data sEERE HORER frst ok B T R LS B ADRE ) S0 B o i
produdihend or egoi ng descri ption of exenplary enbodi ments has
been presented for purposes of illustration and
description. It i ot intended t.qQ be exhaustive or &0
linmt the pr esenf‘%rﬂ\fgﬂ?t%ﬁon?iegufeﬁlce{o 6?c&vie2§e f%s} pfoduct théin the
first c8inbilepsed, and nodifications and variations are
possible in light of the above teachings or nay be
acquired frompractice of the present invention. The
enbodi ment s 2%es0Rd deRERd SIFNAESUPPERRE i n order to
explain the principles of the present invention and
its practical applsbGaliicBhbifer ehtureddenSlkiblyl £&chit pdiion of
art to utilize the present invention in various
the daendiredinnfiesth & sacmhdwisethbytheifmstporting d¢fi tbaPNetgnahto ehtain a second
suited to the particular use contenplated. In
p“““@@é?$ion, one or nore flow diagrans were used herein.
The use of flow diagrans is not intended to be
limting wth regspesindicouhtete fedito radeivehhogeoad prdact
are perfornmed. WHAT IS CLAIMED IS: 1. A nethod for
from the fmsiisombineniandhr ough a nul ti pl e access conmuni cati on
interface, the nmethod conprising: receiving a first
signal from s ng Lo i | HeSsecond
spread usin 6 %éﬁ%ﬁlgégicggﬁ n eg &gfsegalgg ?ﬂréﬂiirgt?r? %ﬁl\ﬁ 'Ag{i) (tj ee,sS ©
produe) esheiein theendliiplekerss gseal at Ieast ia phitits tietermido whether thy first

. offset, and further wherein t first siqgnal inglkudes
portioniaf 346 B SIEBEL A b sechBt oo el Slendlufifice VA §étfitnces
. . . q .
based 3 fALkn oA on ERE Brldfiet JBB AR eI D e ool

has a second randomtimng offset, and further wherein
t k6. sedbadcessgpeint ¢ﬁp&muu@§ vdherewm thepsiaa ssregmdig seread using the PN
i dentifyi t.h i.r.St yl oad data fromthe first
code ?ﬁ@ﬁéﬁ“‘%gﬂg S‘T’%@ﬁ‘i ?}fll}ioﬁﬂéat he second payl oad data from
the second signal. 2. The nethod of claim1, wherein
t 15@. fi Mht apeeys peidt efadl@m 55, wderdin fieekt-spseadgr furtRb eomnprises a
despreader, and furthey wherein the secon oad .
delay amndile configwied e ITBROSG i baytoﬁ‘etﬁPRNa?g‘H;S g\ég?tgﬁ%ﬁfs?l’%{“on of the
data st %ﬁﬁ%li@fi b§ it ¥ednd PIREEHNKE PR §iphatt signal and
t he second sighal are both received at a predeterm ned

power |evel. 4. The nethod of claim1, wherein the )
f 5Bst Jihgmatess pointefedlainys divherrin thetrpemives) data stegqm is a single bit

input it i ot Bl b SRR L Ragee, TR G0 1

conprising denodulating a plurality of chip hypot heses
to identify the first signak. 6. The nethod of claim
5, wherein the denodul ating further conprises using a
cyclic redundancy check (CRC) to validate the first
payl oad data.7. The nmethod of claim 1, further
conprising providing a third signal to the first tag,
wherein the third signal is spread with a second PN
code, and further wherein the second PN code is
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15. An access point for use in a nultiple access

comruni cati on system the access point conprising: a
WQe@oasRet ; a receiver in comunicati on with tPEr/US2009/036743

processor and configured to receive a first signa

froma first tag, wherein the first signal includes

first payload data, wherein the first signal has a

first randomtimng offset, and further wherein the

f 59.st FThgaalesds pistpfeldmus, mhemimpthe diesteroduces part of a first

. _._pseudo- noi PN) code; ,and receive a.secqnd signal

tming it o0 for o d i Aot 4 stk B APoia hog urther

whereffe Tidst RaYih® Afp AR andhiBE 8dcBnd HiSERRIdtheSis@R@h chipSpart.
second randomtimng offset, and further wherein the

second signal is spread using the predetermned PN |
colle; Ahelaceesypaaimiiciaim 35, WABKRHLWE PERGEERT 4 omfignred to iterate

- ' ' third signal to
over rRfIEFE PR ARG AR BB ok 8B hbica ! { B I0% Lt
a second PN code, and further wherein the second PN
cotle i A method OT estdbdishing cOomnsmidatign atlHtag;Tthe methasemprising:
poi nt of claim 15, further conprising a denodul at or

havi ng espread arra erei n.the despre array i
conf i gﬁﬁ%‘gatl‘ %%mceéﬂgécﬁg} ip:f%rf‘h?i ogﬁgﬁmgaﬁlﬁ q?eﬁg‘_:%cé’ccé’ﬂ ol
(AFCPhyoflesesl #hertifthd phiastyRPIAFC RfpotiedédRokfespodat @itininp @sed by
transmtfer is further configured to transmt a fourth
an accebsgpralt; t o t he second tag, wherein the fourth signal is
spread with a third PN code, and further wherein the
third PN ' hEi g to AN&FC
access Pl i SURRREY bigficed A RERARA g, evall
hypotlgs@6®r i ses an acknow edgenment nessage that verifies
recei pt by the access point of the second signal. 19.

The access point_of claim1l rein the first signal
i s recBf 1%$aﬁh‘ifﬁ(é’(ﬂ‘eac ‘i‘?‘?ﬁ@?ﬂ%@%ﬁnqa&ge?tlg%dusmgg&l ©oneor
i EAFMIELEhBsdhe second signal is received at the

more p??%\}g'gterm ﬁgd psovv’er | evel . 20. The access point of
claim 15, wherein the access point further conprises a
denpdulidentfyingpatalfLAES hypotesis Heged rbleastpn pag pptt]}e ¢heck; and
chi p hypot heses, wherein the denodul ator includes a

R e T

information to an access point, the method conprising: )
géper affihagethadiadfal dmr@amhespr hademgdelated dlatastrsamds asingle bit

with a c n pseudo-noi se. (P de erein the
input HgHR3Rh P&%@%?g ﬁ%aé%lga?g@(tﬁlm(& POAYEs+ 2gs i n
comuni cation with the access point; applying a
f ggauenty nakfsedt damtdie fiddied cahphdng:based at |east in
part on a timng of the access point; and transmtting
the data streamwith a randomy sel ected timng .
of f set idepgifyims &ams timgng by iteraingpyer a MRk dotipmg hyppthesis; and
PN code conprises a gold code. 23. The nethod of claim
21, furt. j:Si: r: v int i
aner ef SR ERIRE b BTEERicY nehAlodR S BCQRSB point i
broadtdséingm ssi on of the data streamis successful. 24. The
met hod of claim 21, further conprising re-transmtting

obfset 1hp R SRERET FO TR AR GF o BPmore

relevant AFE!18/pBtHeEE ihélBesPRSiE@iAg e onthe nidt helevant AFICaliypothedes to a
wherein the data streamis spread with a spreadi ng

pluralityof dediegtedsfingerpg, 256, 512, 1024, 2048, 4096, or
8192. 26. The nethod of claim2 1, wherein the data
streamis transmtted in ajsyandonly sel ected sub-sl ot
of a transmt slot. 27. The nmethod of claim 21,
wherein the randomy selected timng offset is between
zero and a spreading factor mnus one. 28. Atransmt
apparatus for conmunicating information to an access
point, the transmt apparatus conprising: a
pseudo- noi se (PN) spreader configured to receive a

I T . o, e



a transmt apparatus conprising a pseudo-noise (PN)

spreader configured to receive a data stream and
wapread2she data streamwi th a common PN code, PGITER®091036743

the common PN code is used by a plurality of tags in

conmuni cation with the access point; a frequency

control rotator in comunication with the PN spreader

and configured to apply a frequency offset to the data

Sﬁﬁ.eamThaHmdl(mltoﬂc@lm&i, furt)mr toroprising i;iniurltgn@fuslwrwaluating the

one o R TEISUG CURE PO GEs POReTT 2 krA g Pseh b g aftedh egine

AFC Ky%ﬁféﬁﬂs)ls SRl s HRIhbEM N thethafaSleahor the data stream
and a transmtter configured to transmt the data

streamwith the randomy selected timng offset; a

ppocesdbe methodorfielaiingds dareit the plusalityof hypotheses
appay at us Cc n
corres §12 Lic tcg‘up BmFafour hgp(%tgg g 'rfo%e aBSf %ﬁlﬁragl?y I)f &%%s%ddu{o(?natlc
frequenppadtdlSaluand a receiver in comunication with the
processor.36. The tag of claim 35, wherein the

receiv i s _conf ure rec acknow e

R A GRS e A Y R
check@ transm SSI on of the data streamis successful. 37.

The tag of claim 36, wherein the transmtter is

further configured to re transmt the data streamwth

a68econdtag dorcromnyuni edtingtveith ari arcess poitftsibe tag comprising:

acknow edgenment is not received within a predeterm ned

tinme perl od. 3 I . e

stream |r%CC§V§F ‘g}dﬂrem%}he regel%rel %a‘% gdctto\c’)i‘?@%\?é %ﬂgﬁg %@ﬁ ftom
the acé&8 poft;Zand1024, 2048, 4096 or 8192. 39. The tag of

claim 35, wherein the transmtter is further

configured to transmt, the dat streaml ndorrt

sel ect 8dPTAER08 PIb?OIB‘Pu%lC?tF‘Hh‘g‘?W ﬁ‘esrle?)etwerﬂﬁ ? BEy° %/sor 18
Conﬁéillrédb {5 35, wherein the randomy selected tining offset

etween zero and a spreading factor mnus one. 4 1.
A nethod for de-spreading spread data, the nethod
conpri si ng: calenletwbaﬁgdandhm@c@w‘b@\m @tyearmlatmdrlé forcqaeh of 2

wher ei.n .t data streamis
pl“ralétﬁngu'dtoﬁ’é‘ lﬁﬁegu%‘ﬁééﬁa‘b“‘ﬂéﬁg Fﬁ%ﬁ{%gsde nul tiplying a
first portion of the received data streamincl uding
data from a;jddnkif§ onts&@méry releddant AFPloypoitlmsestfased &ithe
nal to obtain a first product; providing the first
Calcu@tegd@%ﬂc%o a first counter; nultiplying a second
portion of the received dat a stream i ncludi ng data
from a Seco%@rﬂ’}ﬁl’?ﬁ cﬁé’cktd?led &én'i&fuleﬁ&l’ 4dt9 Sr&fm Idéﬁtlﬁ’é\d using the
signal to obtarn a second product; providing the
one osmoonetlqyatdAEE hypothesssscond counter and determ ning
whet her the fi rst porti on of the PN signal and the

d
equonces. bidRitL MELACHBARePBRHAEIsh ot op the checl:

and and the second product.42. The nmethod of claim41,
wherein the received data streamis spread usi ng the
PN code with a randoamy sel ected, chip offset e
met hod of cldgieRne Whiked g‘ﬁwetsf?étsrbéieél@& H‘Qtpé‘“é’tnrtg%\%e‘:k'

is a single bit input fromeach of a plurality of
alggl 0914 't% & ctlﬁl'n 6\ ki thel cBfoulafht mdtties BRIJASEH ffleast in part
claim42, rther conpr|S|ng det ermi ni ng whet her the
on a peeudn-mdtisee@N)icode which i igyhiqye to 9 &g ¢ r edundancy
checki ng check. 45. The method of claim4 1, further
conprising iterating over nultiple spreading factors
until valid sequences are dgterm ned. 46. The mnet hod
of claim41, wherein the second portion of the PN
signal is obtained by inposing a delay on the PN
signal. 47. The nmethod of claim4 1, further
conprising utilizing a plurality of contiguous timnm ng
hypot hesis until valid sequences are determ ned. 48.
The nethod of cIa|n14 1 further conprrsrng |terat|ng

oy - r ey N ~\ o s



53. The system of claim49, wherein the first product

is part of a first timng hypothesis and the second
wee@dacrsd s part of a second tim ng hypot hesi SPCBUS20091@36743

system of claim53, wherein the first timng

hypot hesi s and the second timng hypothesis are

si mul taneously determ ned. 55. An access point

configured to de-spread spread data, the access point
c@0pr i Thatpg of chrimdss sbereimthe pradessor 15 furthergonfigereditoassign the

one o orkarlsr o AT G R AeFL G e of Gl by G 1688

part oR SRUARUMESRetriY) code; anda de-spreader in
comuni cation with the processor and with the

receiver, wherein the de-spreader conprises a first
dél.spr dhe tag of pkaim QS Wheredn g PEOGEPSOE i %&hﬁﬁ Gpafigured to
_ ! . et . ', AF
sl GO R PE e ' ROy g v
hypothsés, dberein the f{ineMFG hgprahesisas aiddanthecteck sh ther daaustteam.
and a first counter configured to receive the first

product_ fromthe first conpiner; cond. de-spread, ..

e 2rrenthE RS oL g s YegEh e Ao R CBHY e dae g ele bit
input feint daBh ¥f 2pREARY A RN S-Rdigftall RO Chahedaéd. eam from a

second user by the first portion of the PN signal to

obtain a second product; and a second_ counter i
cadf i gThetpadf daimedy wherin die parrgssor dulvether sondietired to provide a
. . A ' . . ; t
potold 34 BRFRAAGH: 4FRYSuf 4 HRURHPEEQUREU SR e e
wherein the multiplexer is used at least in part to

deter niThe tagheftchetm &) evheieims thephurblityrnf fFQE hgpoiieses gpredspond to
. and the second portion of the PN signal .oduce val
chip tupes favdey@othss Oé?ach’é’gétpfl‘i‘rﬁhté’é’rflco%fﬁg ?‘ngmg{l? FAYSRGY Gorol

Vdue%nd the second product. 56. The access point of claim
5, wherein the data streamis spread using the PN
code wth a randomy selected chip offset. 57. The
adbess Apaimputertreadablemsdinmving qompwterdeadapledasfagctions stored

f h [ del I [ . '
L

proce§¥or the data streamis nultiplied by the second portion
of the PN signal. 58. The access point of claimb55,

e Ll B e SR LA B R e S o
o BEG3ES o AECTIIRER, s SRR OER BT

correspbad &ex tmihgused bytaniascesapeinhf a second ti m ng
hypot hesis, and further wherein the first timng

hypot hegi dth d tim thesi '
apar . 50T Grde TRt (% ReholeRRASa i B e
metrid¥f 0cessor is configured to iterate over multiple

spreading factors until valid sequences are
determ ned. 61, A nethod of establishing comunication

at a tagrfomma cheakiip datapiFsam Wgntiied usingthe qge gr mere setevant
1 of a plurality of automatic frequency contro
AFC%&&%§Qﬁ£potheses, wherein the plurality of AFC
hypot heses correspond to a timng used by an access
poi nt ; idesifida walid AECdwipotbiesis basedat lersidn phd en the ghicgky and
one or nore rel evant AFC hypot heses; performng a

check on a d dul [ [f i I.pg
t he on§C%?nﬁ§5@*?%?@%%ﬁ%aiﬁE@%%@%?%%@@E%hfﬁﬁﬁ%. f?hg a
valid AFC hypot hesis based at |least in part on the
check; and determ ning wherse.a frane starts based at

| east in part on the check. 62. The nmethod of claim®6
1, wherein the denodul ated data streamis a single bit
i nput fromeach of a plurality of analog-to-digital
(ADC) nodul es. 63. The nethod of claim6l, further
conprising: identifying frane timng by iterating over
a multi-slot timng hypothesis; and using the frane




one or nore relevant AFC hypot heses; identify a valid

AFC hypot hesi s based at |east in part on the check;
wanaodenes mi ne where a frame starts based at |BPEEUS1009/036743

part on the check. 69. The tag of claim 68, wherein

the calculated netrics are based at least in part on a

pseudo- noi se (PN) code which is unique to the tag. 70.

The tag of claim68, wherein the processor is further

cdnf i gUihedomputesséagable meedune obclamn 78, wikdremaie praE&sor is further

othes S to a I r i cated fingers
causel §8 FRsBSithe pn b ekt AR YR o B pIBER At defirgied fingers

basedla ®aifin phRioN tBScalMIRe@ ttridde processor is further
configured to sinultaneously evaluate the one or nor e

rel evant AFC hépotheses to identify a fin
hyBot hddie sompHier-esadablp angdivae ofdain é»dbﬁégmgdulétedué@f@ strgam is

. n168
»sneh 0 REF RN BrAPAAIR) DERBo PR el
i nput fromeach of a plurality of anal og-to- dlgltal
(ABC) fiihd ebmputer- Beadiﬂsie nnezdglrmbf claam 75 %hermeh@pnmceslser is further

rocessor_is fyrth ured to prov
conie b B SR EHEVHE R e e B RLAT GBS 1 identity
a ﬁnem h@both&¥e %h@felﬁ i nRNFd g?'po-mé%lst 184 inGhEEHBR 8n the data
wherein the plurality of AFC hypotheses correspond to
streang.hi p ti nmes four hypot heses for each of a plurality of
coarse automatic frequency control values. 75. A
g udr SR PR ea e iR of AaE 5, e B sompries o
cyclicre@indagSseteckt he conputer-readable i nstructi ons cause
the processor to: calculate, based on a received data
stream__a nmetric for ea pl u ity of au
f Blq ugh@y cRBRYIEETC Alﬁeyneﬁyﬁwﬁ@lg@é %vm%%@fl i 0 U6l fnetrics
[
are b A L O RN PO PO R DG, o
AFC hypotheses based on the cal cul ated netrics;
performa check on a data streamidentified using t he
one or nore relevant AFC hypot heses; identify a valid
AFC hypot hesi s based at |east in part on the check;
and determ ne where a frane starts based at least in
part on the check.76. The conputer-readabl e medi um of
claim 75, wherein the processor is further caused to
assign the one or nore rel evant AFC hypot heses to a
plurality of dedicated fingers based at |east in part
on the calculated netrics. 77. The conputer-readabl e
medi um of claim 75, the denodul ated data streamis a
single bit input fromeach of a plurality of
anal og-to-digital (ADC) nodules. 78. The
conput er -readabl e nedi um of claim75, wherein the
processor is further configured to simultaneously
eval uate the one or nore rel evant AFC hypot heses to
identify a fine AFC hypothesis, wherein the fine AFC
hypot hesis is used in the check on the data stream
79. The conputer-readabl e medi um of claim 75, wherein
the check conprises a cyclic redundancy check. 80. The
conmput er - r eadabl e nmedi um of claim75, wherein the
calculated netrics are based at least in part on a
pseudo- noi se (PN) code which is unique to the tag.
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