POLYCARBONATE POLYOL COVPOSI TI ONS AND METHODS Priority C aim This
application clains priority to United States Provisional Patent Application
Seri al Nowo@d10dBeq1178, filed Septenber 8, 2008, the entiPca/useomw@nd289 of

whi ch are incorporated herein by reference. Background Aliphatic

pol ycar bonates (APCs) have utility as pal yol building blocks for the
construction of co-polyners such as flexible urethane foans, urethane
coatings, rigid urethane foans, urethane/urea el astoners and pl astics,
adhesi ves, polyneric coatings and surfactants anong ot hers. Exanpl es of
such APCs i ncl ude pol ropyl ene carbonate PPC) ; pol yet hyl ene car bonat e)
(PEC); pol y(butyl enedﬁﬁﬁ%&&t@?ﬁé@? %’d‘)15§ ERAM @Iﬁi&]&%r car bonat e)
(PCHC) as well as copolymers of two or nore of these. To have utility in
these appl i§aih 8PP iohitt WRad 5 61596! g1 ghat al | pol ycarbonate pol ymer chain
ends term nate mntﬂ y%roxyl groups. Such hydroxyl groups serve as reactive
nmoi eti es f @#00dr ossThd presang Apphcdtioodsr Rateractaims psotitygo Browhowcth Agpheationl ocks

of a co- pol constructed. It is problematic.if a partion of the
hai ' ands Noh o985 ABR TSR HRY 82000 S Bl GB dsence Bufifase BBy

i nconpl et e ¢rRSFY HcBioRAcPhy tEE@hRaldkQR. of the bl ock copolymer. A typica
specification for aliphatic polycarbonate polyol resins for use in such
applications is that at |east 98% or in sone cases greater than 99% of
chain ends terninate in hydroxyl ¢PAGISGROVUNBdItion, these applications
typically call for relatively | ow nol ecul ar wei ght oligomers (e.g. polyners
havi ng averg q nol ecul ar wei ght nunbers (M) between about 500 and about

15, 000 g/nnl?. It is also desirable that the polyols have a narrowy
defined nol ecul ar wei ght distribution-for exanple, a polydispersity index

| ess than awwont 2 Certdesspeatslof theprtsemtidieclogure geverallyi rstatd fout woelsss(i . e.  PDI
<1.2) can be advant.ageous. Furthe re, fo rtain applications, polyol

pol ycar bon&PEERARIAY 21¢-(RQT8 PRIHICHE" éfotﬁtaafﬁ?th%‘f FQS r%ewrf‘%‘%‘l‘ amne ISFH‘P%H‘&égatar e
desi rabl e. Al thabh CorRBtrYeA PARAI 8Dn&aierR& conveni ently synt hesi zed by

copol yneri zation of carbon di oxi de and epoxi des as shown in Schene 1.
SCHEME 1 Currently, there are several catalytic systens utilized for such
synt heses, Bagkgropndhet er ogeneous cat al yst systens based on zinc or al um num
salts; double netal cyanide (DMC) catal ysts; and honbgenous catal ysts based
on_coor di ngjign COPREXES Ol LbARRIdABNITRHAL S A AL yTe, cakig] VLI C
systens usi ng heterogeneous zinc or alumnumsalts are ypﬂ%l y those
first desciridgechdyyfhpmorimaicly 66 G2 0's dfdl-anodexaitiirhetct-waldSPRRatical Neer

3,900, 424 and_3, 953, 383. Further inprovenents to these catal ysts have been
made over tHEYy&ar supppe S&gé%fﬁreerﬁw%aérwlaﬁ@a anﬁ awﬁfhag%ﬁ Feqqughtcy chem
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ScL Part cﬁ?8%%?6@§?pE%g%gggéﬁﬁ%5§§9ﬁﬁﬁ%gf%@?ggggﬁ{ eseo%g%gﬁygydsystens
ar e gener alttagsmesiosui t abl e for producing polyol resins with the | ow

nol ecul ar wei ghts and narrow pol ydi spersity demanded by many applications.

The cataly are of atively |l ow activit n od i.gh npl ecul ar
wetgnt pot JH7 Nt e fBLA sabitieulds 8P othyeh RCRRy DM s o nat os
produced byoit Ki@sthif@ndtwsik coh@yI&ighafih@Nintl besiHatPdLPrhin@RicOot TR CM nkages
in the chain which can be undesirable in certain applications. A second

cl ass of capmbgstrscatlyemplycg dosintsronesabiles betwasp dxdifdert dgrgecmdgifictche doubl e
met al cyani I . I £e. l.ifi hose
eport od by Ridibopfi SERiRbR R SR SRR RSB ST BB 100

| noue-t ype diffdrahtyfedrs a fiahe SOVCusy st e FM thatrhBsios widde dwhioh tiRgtsfthd lméll on of
| ow nol ecul ar wei ght. pol ynmers and produce a predom nance of chains with
hydr oxyl e®diHprangabilitph@vesn the S&smdQFRAMdavicep pBdi®opst ymer s havi ng a
hi gh proportion of ether |inkages and the materials they produce are nore
proper |y T giggded Aferbhy BREORNALRIRCINGHNSE o ARARIMIBL RorkBLITEmd han as

al i phatic pol ycarbonates per se.A nore recently developed cl ass of

cat al yst s issufaseditalric é@arsdibpdbthosC-cmdplatodemn dddFlaMumbdulated tragsramsipet y - of
transition netals, particularly conpl exes of cobalt, chrom um and
manganese. “EX&Npl es of such catal ysts are disclosed in US Patent Nos.

6, 870,004 and 7,304,172. In sone cases these catal ytic systens are highly
active and are capabl e of providing aliphatic polycarbonate with narrow

pol ydi spersity, a high percentage of carbonate |inkages and good

regi osel ectivity (e.g. high head-to-tail ratios for incorporation of
nonosubsti t ut ed epoxi des). However, at high conversions under standard
conditions, these catal ysts produce high nol ecul ar wei ght polyners that are
not suitable for many pol yol applications. Additionally, using these
systens, it has not been practical to synthesize pol ycarbonate polyols
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Schenme 2, depicts a probable reaction sequence show ng why the ani ons
(denoted -X) associated with the catal yst conplex (denoted ) becone

coval ent Iwol2orksde1to t he pol ycarbonate chain. Initiati oRCBTSEME0262¢he
counterions -X typically used for these catal ysts include halides,

sul fonat es, phenol ates, carboxyl ates an% azi de. Because pol ynerization is
initiated when one of theseani ons opens “an epoxi de ring, one end of each
pol ymer chain (the initiation end) iSUMMARYarily capped with a

non- hydroxyl noiety such as a hal ogen, an al kyl sul fonate, a phenyl ether, an
acyl group, or an azide, respectively. The other factor disfavoring the use
of these cdlMflyti cCein aspecsproyiit asthedi fgomireless gpanmunigaiions gbhe mefhed t hey

produce hi I j i j .
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val ues wel Icomipaviag threproarhele uhd thevdaitagety | sadngybedasthe pcbafubie istmhsmpimegol resi n
applications. Potential strategjes to .produce |owef nol.ecul ar i ght

Tt erial s PREATGEETO & FBgIR TS RAC b BIRINITRTENe 4t 4 EhFEBAYEAL B dHisi ng

hi gh cat al 105@ AR MAdIRSerdH8 a5 8 OTDH NN LB ARLRMH Al M&indthigPaty mer
to shorter chains, or using chain transfer agents (CTAs) such as al cohols
duri ng t he dpiddrgmeram &tei font ch opwpi ng t he reaction at | ow conversion or

i ncreasi ng the catal yst concentration are undesirabl e due to cost

consi der atigny andcadded (1 Gkt LesydR UKL [igaLl on o8gasined, by the

i ncreased &9 entrg?ion gt é&?dfys%-d%Ilv coftam nants i e ¢t ude

pol yner . Degpadat poierally dcpdey a parleatod @dnfiv@icdid g@rlatde pecahdlPdimidiidea | ow
nol ecul ar wel ght resins |eads to increased pol ydi spersity, adds additional
steps to t BaYIerbdne eitensBHisE senfigusiomagaitpdriurgomnrivag Ba Pwaklcyd i ¢
by- pr oduct | g I I . wer
the ol sout s REb A AR A e A R S e o B B S LD st
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non- hydroxyl end gr S si nce. pol r.chains injtiated by chain transfer
agent wi || agtc?rrqwgﬁ%ﬁﬁ%ﬂ%ﬁl@%&ﬁﬂwﬁ?ﬂn&f%lal\hwflmﬁﬁwﬂﬁ? @ e. an
et her corrgsRRALISGatditRenthGARR! ks, @g.t he CTA). As such, there renains
a need for catalysts and nethods that are capable of efficiently producing

pol ycar bonat e pol yol s having hi gh carbonate content. Summary of the

| nvention ll#W08ine aSp@ain aspehis ppeadent apfiagtiooumarclns crmaysiestigns| Viner i zat i on
systens for _the copol rization OF.CO and. .epoxi des,conpri,sing 1), a netal
comtex i neptaTug EaRRIBERC B3t B or BB RIS RET A e PR Ao g
set and at ph&asTor@ARsthit@@N4frhhdcomrising elyprearhBldah@thd dakd paildad, whdein2) a
chain transfer agent having two or nore sites that can initiate

pol yrrer i zatthoprepmnblednBansmiver] sasatdng t9 4 sigglp gariatSGdraaspbippsehcma sten
initiator r i i,nitkati i i this
vari ati on TEadutEsRIheeds b RER R e uE AL BRNIEREL ERLEY. | 1n
of -OH end DyyBivpSMultiplexéigt (@RD M radintigidsschtine achadcond clapsitedifégent and t he
ligand that,  is a polynerization initiator are the sane nolecule (or ionic
forms of tHEHFIr BG&W%). In certain enbodi nents, a polynerization
system further includes a co-catalyst. In some enbodi nents, the co-catalyst
i's a catiofjggeior 9ank @il ReM| Bovilda 68hp@LNpRTRAMH TR Sor #tcRN ON present to
bal ance the charge of a cationic co-catalyst is also a polynerization
initiator kammuidanonoThroempstct-prgrdnaprodant inplutésea e@ngoitgrrmeadabbt medium| n

certain enmbodi nents, . the |igan hat is ol i zati initiator, and the
count er | on cgrpias it SRRt B e dfi PRt BBl b fPuPldarat - 2"
enbodi ment $randhiR a G coniHRSigahe pAGMAbIe dnldehd HARPEY1bAB W Hefei tHRQYryaTR1E ZAat | on
initiator, and an anion associated with a co-catal yst are the sane nol ecul e

(or ionic fnsmitisl agepsdigg tea pivBlscarey (SEChtrgsrassiabsteme At siirst plep prtesent

di scl osure 0 S . . t I f I rbonat.e polyols.
I’ some emtom aenrar ot A aced iy B QO To B AR RET AR G0 D

reacti on mMikipRxingq OFDINIptraRehiBion'ieheéme ploxicdesd eipl rat diffasit fonethe Fasn
transfer agent having two or nore sites capable of initiating

pol yner i zatthi®rfate?) contacting the reaction nixture with a with a metal
conpl ex conprising a netal coordination conpound having a permanent |igand
set and at |least one ligand that is a polynerization initiator, and 3)

all owi ng the polynerization reaction to proceed for a length of tine
sufficient for the average nol ecul ar weight of the polycarbonate polyol
formed to reach a desired value. In sonme enbodi nents the nethod further

i ncl udes contacting the reaction m xture with a co-catalyst. In sone
enbodi nents, the present disclosure enconpasses pol ycarbonate pol yo
conposi tions characterized in that polynmer chains have a hi gh percentage of

e .




pol ynmer chain types differentiated by the presence of different

pol yfunctional polynerization initiators enbedded within the chain, or by
di f f er enc®® 20r0/w3k@1end- gr oups present on the pol yner cha&cCmaiS2000/06@6¢ ai n
enbodi ments, pol ycarbonate pol yol conpositions of the present disclosure
are further characterized in that they gpntain a mxture of two or nore
chain types, wherein the chain different” chain types are differentiated
fromone anguber byecehihbgiceRGRSvilda WiRldssesdd Tie Afirctdhensithedaady

pol yfunctional polymerization initiators,_ the absence of enbedded

pol yf unct i ércndasaf lpastiong anfcais, argicheratop eenfigued tRecperatgarreanble sod A ddioxy |
end groups rtai | L0jti j ALt i}
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accordance with the Perjodi¢c Table of the El enents S version, ndbook
of Cheni st WC%W&%W&H&L@,Camrrﬁgébt.r?nsrrﬁgﬁl%wé%%ﬁt a Q%Cs@ﬁé%tieﬁp‘iﬂﬁfgg i onal
groups are I j 1 i i -gener al
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and react i YOFPMarrasohesoni sokamé ot aGregami chiCreerildferant fiohotim $ir$chipette,

Uni versity Science Books, Sausalito, 1999; Smth and March March 's
Advanced Organic em.stry, 5th.Editign,, John Wley & Sons, lfc. Yor k,
2001 Lar ol ot SRR AR AR b MR OP Rt b yRRi e Tias b, Yo
New Yor k, 198&all{oaicludedRicsivingQiRay® eehpridviet hpttanbic LHdgaditLp YeHdheabgin 3r d
Edi tion, C%Hbrid%E{University Press, riﬁ%dge, 1987, the'%§¥ire contents
of each of ththpretmbleevdshrapppbitcdozer hwireicps ¢hpnnelfageasaing to @singhy W kPolnds of
e pr esentuhNERbh Ak ST RNRAYhe FRL FuASYIE! a0 BLSiaind ¢ hus
can exist inovartous Steredi soner ¢ forms. e-g enanti oners ands or

di ast er eones sn Ofthugonal AvgnéncyeDieBgROMNND it (RIS trahnssibheshenk army be in
the formof an individual enantiongr, diastereomer or geonetric jsomer, or
may be in SREONMSHI Bt difieniiremdhe Sistelupirdermpddetecing Bepssandapytihfent s,

t he conpoquQﬁg&kﬁge i nvention are enantiopure conpounds. In certain other
enbodi nent s, tures of enantioners or diastereoners are provided.

Furt hernore, certain conpounds, as described herein may have one or nore
doubl e bond®izlhat Cemeiexssttsasoadd ireappatrusZoowiteless comempnigatiessTlot her wi se

i ndi cated. The inventigg.a@gitionaléy e conﬁgsses.th& coquunds as

i ndi vi dual *PRERYP STUGHELRAEAGY ¢ [FOpY §eCoBt SR &P TSy M A ME P &t i vel v,
as m xt ur epr@imH@Ad M 8ath PNTBES whRrdn thepREMBIE Wik ¥hilnEfcPbvERANLIIErS. I Nn
addition to the above-nentioned conpounds per se, this invention also
enconpasseshamepasordiemty cungle cairiey(Sndrapsmissios selmpoairdyst ddp tdethdher ei n,
the term"isomers” .includes ar nd all .geo ric i,Soners d..

st er eor SomT<aTE i RRE s AR ol IR TR oG SRR B O s, e
and Zi sonmemgultifexiigd OFDAMpiArsenBich, scléas hed @obmd ship (48 diffedde fi®m the first
(L)-isonmers, racem c mxtures thereof, and other m xtures thereof, as
falling wi tchibfatenandse egsecter coanfiguiedje Aeteeiihe pepmplesingribedatapatieadeoi soner
may, in some enbodi ments, be provided substantially free of one or nore

cor r espondijpgs st er @gi5R qgf ets dd"RY a%aﬁ:@usbﬁr WeeR%E 8 BnRStions. The _
"stereochemcally enrich 5." ere a particular enantiomer 1s preferred, it
may, i n sonrppaatoedemertysinbladpr mvandddr sodisinantfrahd gonipresengd pichebleppdsi t e
enanti oner,, and | so. referred to as."qptically. enriched.” "Optically
onr 1 chod ~ 48 Tl nehar e aEhEblRgs e R b M S Shtena] drorgine

si gni ficanty %_sﬁ"g%%aﬁﬁer%@?ﬁﬁﬁshﬁﬁi&f scBBBc NANts OB rate hid AR dadd phyRIHAGHIsMENt S
the conpound is made up of at |east about 90% by weight of a preferred
enant i omer trapsmigicheecosdivg d aePrigoginal Erwapowsdivsiongdeltipprxate GIFDMAst about

95% 98% or 99%.b ight of a preferr enant i .. Preferred enantiomers
Ty be | soldpanrPs i Fata s R e dle e R bR ioh SR 5 ot T 1T eq
in the art fori degdotidp g mbamble ahd it dLsSU8d. | | qui d chromat ography (HPLC) and
the formation and crystallization of chiral salts or prepared by asymmetric
synt heses. See, for exanple, Jacques, et al., Enantioners, Racemates and
Resol ut i ond?i4l | eyCeiRib YL MERYIANS GOTYRYRI-PIPgEMY Progipgtdpr waseless et al . |

Tet rahedro X . I : ) f :
Compounds( NBG M AP IS TR FoTGRSF Pragre oo PSR it GerelPhRAealum
and Opti calcompsisinginstmstigns c26@1t{HXto ebdied a filzohe cotdprriving afprédomble adhardatPr ess,
Notre Dame, IN 1972). The terns "hal 0" and "hal ogen" as used herein refer
to an atomselected fromfluorine (fluoro, -F), chlorine (chloro, -d),
brom ne (bronmo, -Br), and iodine (iodo, -1). The term "aliphatic" or
"aliphatic group”, as used herein, denotes a hydrocarbon noiety that may be
straight-chain (i.e., unbranched), branched, or cyclic (including fused,
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carbon atons, and in yet other enbodi ments aliphatic groups contain 1 or 2
carbon atons. Suitable aliphatic groups include, but are not limted to,

| i near orwbrarisedl al kyl, al kenyl, and al kynyl groups, pamashgoonsets9 t her eof
such as (cycloal kyl)al kyl, (cycl oal kenyl)al kyl or (cycloal kyl)al kenyl. The
term "unsaturated", as used herein, nmeans that a nDiety has one or nore
double or triple bonds. The terns "cycl oali phatic", "carbocycle", or

" car bocycl ipayloadiS@tbréth @eprosmels wad itanhitRd loREIGEWir BRI Ynnd] etarrdlhg tda

sat ur at ed or artial | unsaturated cyclic aliphatic nonocyclic or

pol ycycl i c SHig agwt(@ trapgnigreei sahpag ahe gt shipHaigiang tha s malepdivasnenper s,

wherein th I i ned
above and qaauhRO8abhuliR% SYOLARLAM PRLARS BV RANLIGIAAR RFR)

i mtati ontraayaissiph @cmehne at yctaindtcilp, rateychffemantrym thefist oipenitemnld,detect

cycl ohexyl, cycl ohexe cycl hepty cycl oheptenyl, cycl ooctyl,
cyclooctenﬁhemﬁﬁﬁ @ﬁ mt and cyclooctadrenyl I n sone
enbodrnents the cycIoaIkyI has 3 6 carbons. The terns "cycloaliphatic",
"carbocycl gjo1§r " CERAR UGS priVligOa Witlddfo R 'TH@@/tn'eFed hosochBatyare f used

to one or nore aromatic Oor nonaromatic rings, such as deca ydronaphthyl or

t et r ahydr onaghddsyt leastioar entehien, radiote comﬁg)mt:dtto r©¢elsaﬁt Yiadheat igassoren t he

al i phatic ri certain enbodi e ter

car booyel e nPdped Ffs pfs B MR fac O BPYPRt et BRSO e ur at e
nmonocycl i ¢ teashRed ehéica Wirbidss dhan€@ ht&rfling @@@hgﬁrﬁaﬁleﬂ(g@) tr@{shlssiolr tO

14- menber ed carbocycle" and " i 4 carbocycle" refer to a 3- to 8-nenbered
sat ur at ed oehgvag atiadirstchipeig @rrdatﬁedatnmnblegf%vvra&treeﬁrmtte%qcmdlmg W or a 7- to
14- menbere t l.ic
ring. 1n oo TR d GBI M ahEL OB RRn YBy R RAN IR S
8- menber edhipaiaterdffednofromalid figt thip uns &tndraate&fdtdma@ﬁg{t@bdtb dagcbaryclic ring,
or a 7- to 20- nenbered saturated or partially unsaturated polycyclic

car bocycl i ®r§aHYe andhide dafeprylopdyl " as used herein, refers to saturated,
strai ght- or branched-chain hydrocarbon radi cal s derived froman aliphatic
noi ety contai ni ng bet wegRifkepRASERIPFTOR OGP IRE BRAWINGFOVal of a single
hydrogen atom Unl ess ot herw se specified, al kyl groups contain 1-12 carbon
atons. In certain enbodi nents, al kyl groups contain 1-8 carbon atons. In
certain entwdﬂrrent 8o that ﬂljtlmagm@luipsfvltidnﬂai ahove-Bcied frofures ajithe pricpens one

enbodi nent s Qu con 1-5 carbo nbodrne

oyt or ougbefoiieiee b e SPRLM Gudhd % BRicth? Mrerbhed HRaSTCREREGR
groups contaBbv, ina§ bearabcbp réfe e todd3Pedts) syRk oPWARH eRdiraedisthal Kyl groups
contain 1-2 carbon atons. Exanpl es of al kyl radicals include, but are not

limted toappedsddravapgsy [t is trllzﬁrltsmd howewgst Bt the appandeq) Arawings iutsate

sec- butyl t i , y eq)

n- hexyl | SECﬁéXeptgﬂl tﬁ)]ﬁal at%gect?se&t% Cstdl c%shre tda}re th@re?&%tn% 1‘& ﬁgg&%h and t he
i ke. The ﬂemﬁngafkenybafbe&euSﬁdmhememnaddenobe&ramnmhdﬁ&benamgé@yp
derived froma straight- or branched-chain aliphatic nDiety havi ng at | east

one carbon-carbon Q, bond by the remval of a.si.n h dro en atom

Unl ess ot hé¥illse sféﬁ FiTelratey AR TID g B SSS SO0 S B ACgHeS | n
certai n enRagdi MRAlSasp&tkSMUE pEsOHREscERAl N 2-8 carbon atons In certain
enbodi nents, al kenyl groups contain 2-6 carbon atons. |In sone enbodi nents,
al kenyl groups contain 2-5 carbon atons, in some enbodi ments, al kenyl
groups contiési 2- 4FKadenﬁamﬁn@ﬂoumayemnmnﬁémﬂ@W@dduﬁé@@%ﬁatWédyw gr oups
contain 2- %i Vit l1:)n0a c r ance’ %f? a1 SEt tOtol?ﬁle Ffrnbop(?,l gst %e al kenyl groups
contain 2 C&rHoN Ao AYkeﬁ? 5ﬁﬁ i ncIuge™ 1'8f é&anple et henyl ,
propenyl, butenyl, I-nethyl 2- buten 1-yl, and the like.The term "al kynyl,
as used hen@is), reFES.S itlosteatdsinaxamekitrgsoiter det imagbefusehwahista wirglbss or
branched-chain aliphatic npiety havrn at | east one carbon-carbon triple
bond by théomemrl%ﬁysaergr%qcer §%ﬁera@c1%ﬁrpedﬁ|0é§%e th:tr@t&éeleseeecr fied,
al kynyl groups contain 2-12 carbon atons. In certain enbodi nents, alkynyl
groups cong@yzr] 2- 8Fﬁar4hﬁﬂstatar55 exhi re%tara (RITBORI JEERES wihl Y RKbIET OUPS
contain 2 carbon atons. In sone enbodi nents, alkynyl groups contain 2-5
car bon atomammumHQDQESﬁmandlmwnnEmCQkanvmmgaummsoédnuammnemdﬂoanbon at ons,
in yet other enbodinments al kynyl groups contain 2-3 carbon atons, and in
yet ot her enbodi nents al kynyl groups contain 2 carbon atons. Representative
al kynyl groups include, but are not |imted to, ethynyl, 2-propynyl
(propargyl), 1-propynyl, and the like. The term"aryl" used al one or as
part of a larger noiety as in "aral kyl", "aral koxy", or "aryl oxyal kyl",
refers to nonocyclic and polycyclic ring systens having a total of five to
20 ring menbers, wherein at |east one rrng in the systentrs aronatrc and
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the term"6- to 12-nenbered aryl"™ refers to a phenyl or an 8- to

12- menbered polycyclic aryl ring. In certain enbodinents, the term"C -1
aryl" refwootom3esiphenyl or an 8- to 14- nenbered pol ycpcrius2@mopse269 ng. The
terms "heteroaryl”™ and "heteroar-", used alone or as part of a |arger
noiety, e.g., "heteroaral kyl", or "hetegparalkoxy", refer to groups having
5to 14 ring atons, preferably 5, 6, or 9 ring atons; having 6, 10, or 14 p
el ectrons shared i PIG 5GYGitiatesapeaYionafodl gb@dfhtiy, andpré@diihg @frah@ sGAthR)

atons, fromone to five heteroatons. The term "heteroatont refers to

ni trogen, &RYEEm fopmulfinle tipnsmasrdor ssbPeed aspgrdandedyiseer ey sppesth Pt heégen or
sul fur, an ized formof a basic nitrogen. Heteroaryl groups

i ncl ude, mg¥%%%f3#%%§%gtion, thienyl, furanyl, pyrrolyl, imdazolyl,
pyrazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl,

t hi azol yl, [00221t hi aBldh.\AlA illubtratel @aolpid conmyomienty lcapablr ofderfonying thyri m di nyl ,
pyrazinyl, indalizinyl, purinyl, naphthyridinyl, benzofuranyl and

pt eri di nyl OP§iEoRyl ““ﬂgWéﬁga?yl" and "heteroar-", as used herein, also

i ncl ude groups in which a heteroaromatic ring is fused to one or nore aryl,
cycl oal i phajeh§y, Or Flelean Qs milliMgRr-wike iadmeRBus Bl Bk cOmnRAimddeof
attachnment is on the heteroaromatic ring. Nonlimting exanples include

i ndol yl , i §6Mideingmission e acderdangs witheattah @sreatslof thii rescnbfliselasye. i ndazol yli
benzi m dazol yl , benzt hi azol yl, quinolyl, isoquinolyl, cinnolinyl,

pht hal azin qui n [ i [ ' q 7] |,
acridinyl,X%%gnaziﬁéﬁ7Hgﬁ%ﬁggﬁﬂ§§%ﬁ@F?%%ﬁg%gﬁg%%%gpﬁ%kg¥%%ﬁ&%%%3§?%%IinyI,

t et r ahydr oi(3atansralskioy in acoelapys with c@rtan bpekbtsbf theaprbdenBidelbhurone. A

het eroaryl group may be nono- or bicyclic. The term "heteroaryl™ may be
used i nt erchangeab] ith the ter "het.eroaryl ring', "heteroaryl group",
or "het er odiBHat oG- ArifustalGir IR S 1%11?%3?6%81% Shit&CHHET onal |y
substi t ut e‘éLFﬂ@?fo&%EﬁEréth%{ a?%ﬁ@s[dﬂl%‘%hﬁeﬂc@ff&ftﬁe 9] ?féaﬁ‘llbl%)’ih QERUE WAL | tut ed
by a heteroaryl; erein the al kyl and heteroaryl portions I ndependently
ar e opt i onakityinsspestsiafthepresdnhdiseloswen enbodi ments, the term"5- to

10- menbered heteroaryl"” refers to a 5- to 6-nenbered heteroaryl ring having

or an 5.t §U10 nonblt oa e R BTy rcB g kBRI UGl Sat ome

i ndependentdeectglaf€ dEtbrédtanmy Aitctegefrt RXYIENimith (SEDS sdquerddd i€ e¢doddance
enbodi nents, the term"5- to 12-nenbered heteroaryl"” refers to a 5- to

6- nenber ed Wil @iy appedts plgthp atasery disclasur®. het er oat ons i ndependent |y sel ect ed
from ni trogen, oxygen, or sulfur, or an 8- to 12-nenbered bicyclic

het er oaryl (ti,Ag hapy 1 I from
ni trogen, égegen, %¥ﬂggﬁgﬁge'Xgﬁﬁgégﬁ%gggFﬁ%ﬂfﬁgﬁggsgéﬁﬁﬁ%#ﬁﬁ%@ggke",
" het er ocyclag¢drdarchetithr @ctpml dspeataali tbaptesemndscldyeteer ocycli ¢ ring" are used

i nterchangeably and refer to a stable 5- to 7-nmenbered nonocyclic or

7- 14- menber ed_pol y l.i.c, heterocyclic noiet hat is either saturated or
par t1 a1y WSHE or 2EE GRS AR G 21 o S E B O TR or
nore, pref geadd/inQRcortithdQHth ce@ﬁl@is@@ét@gﬁﬂle?ﬁes&ﬁfdid%%u&bove- When used in
reference to a ring atomof a heterocycle, the term"nitrogen"” includes a

substituted nitrogen. As an exanple, in asaturated or partially unsaturated
ring havi ndg0@23 heb¥r datibwsirates aamifeqd Faramstoeiuye supreuine ot SCrindr ogen, t he

ni t rogen i ~dj ~12: i .

pyrror 1 di ngtocghb B8 Re e bR B bt BUEDRD bl ioh e

enbodi ment sccdrignct evith cedaintadpoetneihe pedeheisetosenec! i c" refers to a 3- to
7-menbered saturated or partially unsaturated nonocyclic heterocyclic ring
having 1 to 2 heteroat i ndependent |y sel ected fromnitragen, q en, or
sul fur. 1 niWaHe enbidi HaResratERELIERTR o4 congren %ﬁéﬁw%@gé&w}ﬁ%ﬁ"
refers 10 grdre hQc&riRP N SR INUALEI Ohe B?efs&ﬂt%'iéc)bsﬁﬂ%.sat urated nmonocyclic
heterocyclic ring having 1 to 2 heteroatons independently selected from
nitrogen, oxygen, or sulfur. In some enbodi nents, the term"3- to
12-menber ed heterocyclic" ref DETAJLEDIDESORIPHEODer ed sat urated or
partially unsaturated nonocyclic heterocyclic ring having 1 to 2

het er oat o i,ndepe I - for It . fur, or a
7 to 12 mblrea LaraRd R BE MR U SRR IR ARt

het er ocycl irefefdnbgtotay be@nipadyifgdeswdago Mhid disktpandeny, howeetebé eabbdiodrin

ni trogen, oxygen, or sulfur. In sonme enbodinents, the term"3- to

14- menbered heterocycle"” refers to a 3- to 8- nenbered saturated or
partially unsaturated nonocyclic heterocyclic ring having 1 to 2

het er oat ons i ndependently sel ected from nitrogen, oxygen, or sulfur, or a
7- to 14- nenbered saturated or partially unsaturated polycyclic
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radi cal or point of attachment is on the heterocyclyl ring. A heterocyclyl
group may benono- or bicyclic. The term "heterocyclylalkyl" refers to an
al kyl growp 20usbé1iut ed by a heterocyclyl, wherein the &CHUS2e0656269

het er ocycl yl portions independently are optionally substituted. As used
herein, the term"partially unsaturated% refers to a ring noi ety that

i ncludes at | east one double or triple bond. The term"partially

unsat ur at ednanlyHliffereeIfdads 4l SOGRIMASS coidn@sd RaNinfied Myl spbEfis bir@Surefor
unsaturation, but is not intended to include aryl or heteroaryl noieties,

as herein detqtige@resepied grroeghounis/disglosure. iRathehaheserasndcrs arg prsvedeida éhat hat
conpound a [ I t var|ety
of protect F%gag r@%{%&% “ﬁg%%tugo%lﬁ c%f@? get%'?d ﬁlﬁ Wnﬁ fﬁl‘l ﬁé gcéﬁfﬁgfrtgl n, is
meant that discpgutelte lﬂicﬁé slhlle; tri tIhB aft BaNcd oyt theategchln@ heﬁ:m Ofic M;llld:dilnrthﬁkred or

bl ocked, permtting, ired, reaction to be carried out selectively
at anot her F@&é @Pméméﬁett%at ﬂi*P SCORE) PF the &hse{qswaﬁ méfaﬁis@ (hEPVesat 2P B ect i ng
groups are 4 il in
Protecting g?%ﬁggqﬁn 6$§2%F§1%&kt%ggwggﬁ&ﬂgfngggene angf&hﬁgﬂﬁ%?gﬁg?s, 3rd
edi ti on, Jahnothet egpe& Bomsdisde99s. Rohexanple rat apparfatushmayhbd isnplemcontgboeat ed

herei n b ref n certain enbodinen ote n r eacts
el et i vel Y FPEEEg by pReft Rk 2oiet ertbaelborr b Wt WELERE o (o
the proj ectigdscopast theassclosie iPmPdnded k&var QIR ahSpPirefus baklcvhoaaiiast isvel y

renovabl e by readily available, preferably non- tOXIC reagents that do not
att ack t he poachieed mmg:@nheumuchr@ dpectionplety perotecturnandduoctprpbiys addisepsr abl e

d bl h
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addi ti onal yho&stobe ﬂ&k hﬁ}}’asip@ct&)\f@hdjdlﬁdléiu'ﬂ@ﬂls&bﬁeﬁlﬂlefﬁm hR§GkicaibodRd byenai | ed
herei n, oxygen, sulfur, nitrogen, and carbon protecting groups nay be

utilized. BynMﬁ®e@Fmﬁ@@ ?ﬁhﬂ@lng exanpl e, hydroxyl protecting groups
i ncl ude net hyl, nethoxyl net hyl N(I@ met hyl t hi onet hyl (MIM,

Uty ORI RO < TED A LR RNTES MKW exampte
(4- met hoxypﬂrﬁa‘mxy@rnﬁﬂdﬁmﬁoﬁ bA@n(;‘Mspeog dcabe)d hmblmals “exsdilary” Iisutadngombdnity

4- pent enyl oxynet h si | ox t hox ethoxynethyl (MEM ,
D Dot ot B GO R BT 9 g O gBEOyD
2-(trimethylsilyl)ethoxynethyl (SEMOR), tetrahydropyranyl (THP), 3-

br onot et r akydsiopy r Ry icacti@ls REMA bl HeaROrpdbiled idto r(r@% Qﬁﬁéht@h' 4thlin or

4- met hoxyt et r ahydr opyranyl  ( MTHP) , ~ 4- net hoxyt et r ahy r ot |opyranyl 4-

met hoxyt et mafgenest ) opyriaiaf varg-ativoxdlese apnar{lt(lseSc{h Bomodas) atspye Pﬁméﬁyl ] - 4-
{TEE ?g)ﬁzglr gf[}x:n?e'%lé‘ss%oé{? 111(1qu 1)1t’ed :1I'ﬂ élccgllr ég‘enw%ﬁ ¥he teac%%ﬁ’g%‘hgl(rjeliﬁ) Inlejlgl %gl%pflse an

2,3, 34, 4, 5,ab¢¢bs ﬁ@nt)@ﬁaamwém&nﬁmasot kipihbydondolleriee biten ghe nf ofittian- 2- yl |
l-ethoxyethyld | - (2-chl oroet hoxy)ethyl, 1-nethyl- 1-nethoxyethyl, 1-nethyl-
1-benzy|ox§@¥%91, 1-met hyl | - benzyl oxy-2-fluoroethyl, 2,2,2-trichloroethyl,
2-trinmethylsilylethyl, 2- (phenylselenyl)ethyl, -butyl, allyl,

/?-chl or ophgayl /K TBLROXNRNEAP) may 4ofbAid HORAFRMented 80 Z¥ k

/?- nethoxyEenﬁy 5 éﬁ fhag e%z V Oobm&trobeﬁl e -n|tP8 gﬁ%yl, p -

hal obenzyl NdeB; HamhDhWWMQszﬁuﬂ%ﬁCByHﬁOhﬁhK&B BAQHﬁanyCmﬁnﬂ&tCTﬂkﬁﬁpolyI,

4- lyl, 3- ! I thyl , P, PB.  corrs

B nit Y ob R Eelv S SRS e Pyt SR Bay T rptver tition (-TF)

a- napht hy| gizateryiseRayio. Tr’ar?s’c@i%ﬂ"@&)(ﬂ@ @M&@mr@eﬂm B A dodidcRTB sqxypheny! )
phenyl met hyl , tri (/?-met hoxyphenyl)nmethyl, 4-

br ompphenad VES) Jhashy Bpsii $hieory (“REX ”ykﬁsﬂmﬂbﬂwfﬁimﬁm%ma6
di chl or opht hal i m dophenyl ) met hyl, 4, 4 , 4" -trls(levullnoyloxyphenyl)nethyl,

4,4 4 b | | -
-d|nethoxJ&ﬁénsrfgétgé%?ﬂﬁg%¥dg?& ﬁ%fﬁofg%%%%g I#héﬁ d %&imOWﬁ%
9-ant hryl, aﬁ-a(:&sp’fwﬂﬂnia) Yaanbdveibyt stat&rn( Qsﬂlibeﬁyér“uniiﬁ)a mo(b)laﬁﬁaﬁbtyJa, remote

| , 3-benzodi t hi ol an-2-yl, benzi sot hi azol yl S, S—dIOXIdO trinmethy |SI|¥|
(TMB), tri Salgns Iepioty fPEssnal @ﬁdﬁ@rst%@alaﬂya EW;%@IET%WS{ ¢vice, user equipment,

dinmethylis

di ot Pyl nesoT oy P o st T P SR et T ey o mAr T
(TBDPS), tri deﬁm]aytemplhyﬂlc, atcbrd-lés’g-te&yply)hsm Sdssioh AniphtdonyPreidceyl (“SIP”) phone, a

di phenyl net hyl silyl (DPMS), -butyl nethoxyphenylsilyl (TBMPS), formate,
benzoyl formate, acetate, chloroacetate, dichloroacetate, trichloroacetate,
trifluoroacetate, mnethoxyacetate, triphenyl net hoxyacet ate,

phenoxyacet at e, / ?- chl or ophenoxyacet ate, 3- phenyl propi onat e,

4 oxopentanoate (Ievullnate) 4 4- (ethylenedlthlo)pentanoate




chl or odi phenyl acetate, isobutyrate, nonosucci noate,

()-2-nethyl -2-butenoate, o- (nethoxycarbonyl)benzoate, a-naphthoate,

ni trate, wbkylo/dPANIN , N - tetramet hyl phosphor odi am dat e PCaIUS009/056269

JV- phenyl car bamat e, borate, dinethyl phosphinothioyl, alkyl

2, 4-di ni trophenyl sul fenate, sulfate, rretyanesul fonat e (nmesylate),

benzyl sul fonate, and tosylate (Ts). For ‘protecting 1,2- or 1,3-diols, the

prot ect i ng vgredétR Sodanobp dEWIRL NYthiEhe apesbAdL, dl%famw;sisﬁﬁlm@‘ Pa&t)24 harlktheld

-butyl ethylidene ketal, 1- phenyl ethylidene ket al

( 4- met hoxy gRESY hyens pliicksneormeeta caprllztyz OF YR tBerowi YR DERsEEsi g dqvige,

acet oni de, al |.i dene

cetal . bonsoana ¥l dRR T EhEcad o B L RERGBFFlefitek AR ERY e

2, 4-di met h@moblm’tztyﬂiirdelathkﬁé @lg., &dluladphﬁtdtﬁ)smmmheplemempmt@g a

2-ni trobenzyl i dene ac tal, net hox met hyl ene acetal , r‘?’ t hy | ene acet al,

di met hoxy metHon eﬁ@or&ﬁ hiePTRRBicatioft 4@1%%9%%}? PRIBRIHING ACKIST §5 8 o F ¥ personal

1- et hoxyet t r, a-

ot hoxybenagl’ denar oy g ey ahen 36@09{%%“%%‘1%&%r%%ﬁégﬁ%ﬁyﬁ932%2&@

deri vati veradie), N,gMbal posmiiniyg sivienoddenz yi aigestberdartablatiewies that is

2 oxacycl ope %%'ll (gene ortho ester, |-tbutgl Si I(¥I ene group (DTBS),
,3-(1,1,3°8" [OsOPIBIFaF §18 oY arlsss AerEd Befiat i ve (TI PDS) ,

tet ra-- but oxydi si | oxane-|, 3-diylidene derivative (TBDS), cyclic carbonates,

cyclic borqnages, Atthadghqjamﬁrasp@mohr@b@saﬁbecb@ér@maﬁl@ny M denpat ecting
groups include nethyl carbamate, ethyl carbamante, 9-fl uorenyl nethyl

car banmat e (PFW@?“O@ o these aspcets il vt aythersectg lof grerdishesues. Although some
9-(2,7-dib 0, 10- di oxo-
25T BT LRSS PSRRI Tl il 0 100 o

4- met hoxyp him&ﬁyﬂe i€ ﬁdithﬁfmﬂﬁi toRramoieX, to paticdtal bered it OS] biydbj mlrvb@ Ratier,
(Troc), 2- trinethylsilylethyl carbamate (Teoc),. 2- phen¥l et hyl car bamat e

( hz), |- (| 28Reskeridle §isql ﬁ@tr@,%eé{qugqiedéa,bs breadly %malﬁ@tl to different wireless

, I -dimeth .

car bamat e %@301%%,%%%&] &gﬁg@%ﬁ&% B&E\J © lgéf ?iﬁ%:ﬁ ospﬁgést?qm&b %a&bggﬁﬁh% f( TCBOO) ,
1- net hyl - Iwhidh dlllep)lh&ltrglteyllb)le&atyydf etxannbbnntﬂe: fiBpecdnd ih t{3foBeding description

- but yl pheny| Iet h - Buneog),, 2-(2'- and . .
o oyr Dy peliyreiarh e FB G iR ey HonaRg EarBoRk HET Wy
car barat e, th@&i&&lbs&@f&@l%?%a% H{BG, thés&ff)%'mﬂ{eydls&@sﬁl%%%edéf%@% th&/i nyl
carbamate (Voc), allyl carbamate (Alloc), 1-isopropylal car banat e
(1 paoc), cmpmmlgzdi campandatqivatmey thewwohi t r oci nnanyl car barrat e (Noc), 8-
qui nol yl carbamate, TV-hydroxypi peridinyl carbamate, al kyldithio carbamate,

benzyl carbamate (C‘%éb 2- hm ni t obenzyl
carbamate, p - brond eﬁ%%MggﬁbamﬁgﬁggbpmnzWS:g%amte

2, 4-di chl orobenzyl carbamate, Anethyl sul f nyl benzyl carbamate (Msz),

9- ant hryl ngdody]l caThareligqudidebeivyt etchyiayg 8¢ bssdebeyarusdtdadbird \Oﬁélbgsl
carbamat e, 2-net hyl sul fonyl et hy|. carbamate, 2-(ptol uenesul fonyl). ethyl
car banat e, CP@HP}mC@“H’P SRS I“}‘]l ?&Wm@émﬁétﬁ%ﬂ ¥ S@L‘ﬂ%]&f)t argaase 9’11?4%1“8 enyl

carbamate (MRpe }rans%mésﬂﬂ %}Q&L Hﬂbl@?&ﬂf&ém Cfl?ary%rm(f%ltﬁ o sa/gt'erns
phosphoni oet hyl car bamate (Peoc 2-tri phenyl phosphoni ol sopropyl carbamate
(Ppoc), |, lenghloyedhltr2WaodcalBaet (fﬁWV Bg sighasrtotydimg milliowt: pvave yignxl;ssbe nzyl

car banat e, di h dr ox en enz azol t hyl

car banat o, BT (Y F5ROMASHY 6 ot Bt Ry DS r e ShyT

M ni t r ophenyicCaERAREE bendfi® frofi ﬂﬁ‘ilﬁpa@(zlaﬁﬂa%é/sl carbamat e, o-nitrobenzyl
carbamat e, 3, 4-di net hoxy-6-nitrobenzyl carbanate,

phenyl (o-nitrophen Q)Jmat hyl carbamate, phenot hi azi nyl - (10) - car bonyl

deri vati ve,0038]/ - t%‘ drilgsiratesriy cxaing @b@f@lpss&@mnuwﬂqamen system 100 n

V' - phenyl ani,ngt I r t

t hi ocar banﬁ’%ﬂ%il %8@58%: resg tdégécr(%)su}[e , Pﬁgg$%(§F gs% e (1:131/C3Pm}11exyl

car bamat e, s¢ytehd0e Miayl be@alﬁrb@dmtle wityesh omhﬁmicammgyste@a rItha Rﬁf@ess
| ?- decyl oxybenzyl carbamate, 2,2-di nmethoxycarbonyl vinyl carbapate
o- (N, Ndi metCRPIMURIGEHRA /YUY 1B‘émfl«y|pr%a%%ﬂ1aawnwﬂqn far ABbmper e 0(6111102 cach

di et hyl cary ﬁﬂﬂ{n 1 r 9?{7@{ di ( 2-
pyridyl) met E%?%Halg %rﬁ{actg@% a%? ran el(MhAIJbagé %&%tgﬁ%&lﬂy ng?(F] aﬁag%mat e,

i soborynl «:amhmme:s wigolmat ;elrrnnmtsb]a%aThze bassemiomﬂommay@keﬂnanmlgbe p-(p

' - met hoxyphenyl azo) benzyl carbamate, 1-nethylcycl obutyl carbamate,

1- met hyl cycl ohexyl carbamate, 1-nethyl- 1- cycl opropyl nethyl carbanate,

| - met hyl -1 - (3, 5-di net hoxyphenyl ) et hyl carbamate, 1-

met hyl -1 - (/?-phenyl azophenyl) et hyl carbamate, 1-nethyl- 1-phenylethyl

car bamat e, 1- rret hyI -I (4 pyri dyI )et hyI car bamat e, phenyl ~car bamat e,
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substituted 3,5-dinitro-4-pyridone, N nethylamne, Nallylamne, N/[2-

(trimethylsilyl)ethoxy]nmethylam ne (SEM, N 3-acetoxypropyl am ne,

N- (1| -1 sopwopgio/08e61mi t r 0- 2- oxo- 3- pyrool i n-3-yl ) am ne, quaCEMUSA0P/0S6TGTDNI UM

salts, N-benzylam ne, N-di (4- nethoxyphenyl) et hyl am ne,

N- 5- di benzosuberyl am ne, N-triphenyl nethylamne (Tr), N

[ (4- met hoxyphenyl ) di phenyl net hyl ] am ne ( r), N9-phenylfl uorenyl am ne

(PhF), N 2¢fZrr6d edsamrclesk ok, eiybdem by beneamtinermiNofogyr Qeeny bzratdasd am no

(Fcm, N-2- picolylamno N'-oxide, N-I,I-dinethylthionmethyl eneam ne,

N-benzyl i déiewiplges commmicationsgxtomelPPyngydeavepigd s comprising a collection of

\- di pheny! gl By LERERTIARY aNobibRa RYTChANL) FBR1 L Vb hIRIONEENGRTL DGmnf(N © N
- di nmet hyl am nonet hy enegfam ne, - 1sopropylTdenedi am ne,

N- p- ni t r obeonadinatenaamandgor Masgll¢, ayicoaheneaniotie;. N- 5-

chl orosal i cyl i deneam ne, N-(5-chloro-2-hydroxyphenyl)phenyl nmet hyl eneam ne,

Ncycl ohexyl i deneanj ne, (5 , 5-dinethyl -3-0x0-1-cycl ohexenyl ) am ne,
N-bor ane. ddMRdat i vEIC: r&cg?ptﬂﬁsew%ww it e ,Ougﬂgut the system
N-[ phenyl ( n@ptAcATLPRYh AW Wy 1Y filddNgS! SMGRARPAR YA Tio uddk RORRMASs

chel ate, N-zinc chelate, N-nitroamne, N-nitrosoam ne, am ne N-oxide,
di phenyl phd$§pmayaaticdatiyEp by refdiredtos rembteptesiophi acedss tremfrivile, yorminals,

di phenyl t hi ophasphi nanm de, (Ppt), dial kyl phosphoram dates, dibenz
phosphor am AP RaRYT D ot dfriser R ol s it bs
0- ni t r obenzgiasul r88acdRed, Nag as cdliftar PhétichRBRAZIENERH labSaaMT (DAS),
pent achl or obenzenesul f enam de, 2-nitro-4- nmethoxybenzenesul f enam de,
t ri pheny| meenghckddevaeeanivielcssanedanse aprdpoionesitdrs. dsesenddeopmpiesy, cte.

/ ?-tol uenesul fonam de (Ts), benzenesul f onam de,

2,3,6,-tri yl - 4anet: f j .
55 6111 R oA TBHO0 N RS R0 i B ot for ramsmisions i the

di met hyl - 4-wnedldso xybennandsu bfsama ) @bet(Raedhe badsSstations 604 ahd diristy| - 4-

met hoxybenzenesuyl f m de e), 4-nmethoxybenzenesu|fonam de (Mis), 2,4, 6-
trimethyl b TPRRER h&? Héﬁ’faéléplY%’N%gé’f!S r@%sebf‘d%%wﬁrﬁgﬁln@ twwaglﬁ?éwe%%w%nam de
(i Mds), 2, , - + hvliaRr - 6 : e

et hahesul f o Qe e T B ek 0y i case

9- ant hr acenleswirtlesrarvinteynidat{os’ sy8em 100 may be referred to as an UWB system.
di met hoxynapht hyl nmet hyl ) benzenesul f onam de (DNVBS), benzyl sul f onam de,

trifluoro | sul fonam de, .and phenacyl sul f onani de. .Exenpl ary..pr ting
o oups_ar e ATl | e SHEPBIeadRB nb IR0 Rt IoRaThag oot BT Riufh PHER
present i nwaRki efningl 1Bt miybergactdite abe dbivilitledL 0l 0shesea Béamasichtich gr oups;
rather, a variety of additional equivalent protecting groups can be readily
i denti fi ed linkithwy Tacilitated Gopsraipsion froa awdr termital 6Qp forp base sigdem bt BRY bhe
present in LOn. W i i r

Gescr i bed tyeedl SUETEL Lo ANELY, SLoRRALERs A% B RUBRARS o of (e
i nvention feyvaedthabna foephidshahhel, sudbstiuplivk @d) ne®ibetrefemed toasgenesad , t he
term"substjtuted", whether preceded by the term"optionally" or not, neans
that one orNK®F 8 IRFETCEIeMElof the designated noiety are repiaced with a

sui tabl e substituent. Unless otherw se indicated, an "optionally

substi t ut egpossjr oOUPANRY 102YRydeiNHEPInG SRTHd SRR 1 B eachryubsid tutable
position of the group, and when nore than one position in any given

struct ure mphysibd coudysgd arod wathini 4 ¢elinid2eBaseantatione 184ibsthint arentlesel ected from a

specified group, .the substiftuent nay be either the or different at
cvery posi trotimisshEy ST AR BRY o piedi 2L tRSrERER it A BV Hvent | on
are prefer agtin & pesRulaPadctdrag Blof tHertellN®2 f QokBhte@RaOhap baRifer@rtoahen cal |y
feasi bl e compounds. The term "stable", as used herein, refers to conmpounds
that are ndlircetigngt aiienmgbl y al t ered when subjected to conditions to allow
for their production, detection, and, in certain enbodinments, their
recovery, ri.fi cagion,: . f 0 i scl osed
her ei n. ySu![f éﬂl e n%frgg\r/}alpg% téséﬁt%g{)?{%oe sngf(‘l)trsl@ia?lart&a%sbtei E’i g {nga \ggf&g%‘n at om of
an "opti onalklige 0bdiat tnay &d'empiayap wathén iho de pdesd eamhnunivatiogeystem (@HTAVY RO;

-(CH 2)0"OR;, -O(CH 2)0. 4C(OOR; | - 2) 0"CH(OR). 2; -(CH 2V 4SRO; -(CH 2V
4I(3h, w?n ch YHESH e@ﬁ%é&% F%ééawkw(f%wfceﬁlaé%wx)&@eépﬁéwrﬁ Wfi“&’r#efﬂ%ﬂ}%ﬁ‘e
substituted with R, -CH=CHPh, whichmay be substituted with R, - 2; -CN
-N3; -(CH 2)o 4N(R0)2; -(CH 2)o 4N(RO)C(0O)R 0; - NNRC(S9R -(CH 2o
AN(ROC(ONR O2; -NNRC(S)NR 2; -(CH 2)0 AN(RC(OOR, - NNRNR COR;
-NCRN(R)C(ONR 2; -N(RIN(RC(OOR -(CH 2)0 4C(OQR -CSRO; -(CH2) O
4C(OOR, -(CH2)0 4C(ONR2; -(CH 2)0 4C(O SR, -(CH 2)0 4C(O Csi R3; -(CH
2)0 40C(O R -0OC(O(CH 2)0 4SR-, SC(S)SRO; -(CH 2)0 4SC(OR, - (CH2)o

AC(ONR2; -C(S)NR 2: -C(S)SR 0; -SC(S)SR 0, -(CH 2)0 40C(O NR2; -
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nono- or polycyclic ring having 0-4 heteroatons independently selected from
ni trogen, oxygen, or sulfur, which may be substituted as defined bel ow

Sui t abl e worzowal3esit substituents on RO (or the ring formrea/usgomwakizeg two

i ndependent occurrences of RO together with their intervening atons), are

i ndependently hal ogen, -(CH 2)0 2R*, (h)al oR*), -(CH 2)0 20H, -(CH 2)0

20R*, -(CH 2)0 2CH(OR*)2; - O(hanR) CN, -N3, -(CH2)0 2C(OR*, -(CH 2)0
2C( O) OH, - (vehbid) MetBod QAR bed-Hefdih 2)H2 whed1EBNeR2 202 (el bd)a Has@Shtion Hd4Gd 2) O
2SH, -(CH 2)0 2NH2, -(CH 2)0 2NHR*, -(CH 2)0 2NR*2, -NO 2, -SiR* 3, -OSi R*

3, C(O)SR’auSGI(‘f@nlmﬂ 0 ai ght or branched al kyl ene)C(O)CR # , or -SSR
wherein each Ris unsubstituted or where preceded by "hal 0" is substituted

only with 1or omC 4
i phat |, 1B o PRy RRUSRRA e S ol QR BRAERL Yo £ bR eB b O a1y
unsat ur at eabpenatlo]aog/ihe wiredesk deving2Q2. X'hb gtarcssat 8604 map dtspéxedeﬁetrbg{tcsal 2cted
from nitrogen n, or .s r. Suit e dival ent substitu on a
saturated CEPERAGCOIS m}%@% 3% rghicksmayingl b@ﬂare@ d10ahg memory
substit uent(ﬁo@vm ﬁld%%d&@a&@smé@% (@.A%%froﬁ@es 19&%ch98§§ At BEPRthe ut ed”

group include the follow ng: =0 C(0) R *, =NNHC(0)OR *,
=NNHS( O 2RfqcesiR204.ZNpRtion of ﬂ(e@(l@néryzg()ﬁznmlso mlcludS@@(l-RofaUE)I)an@g

wherei n each i ndepe urrence d from ydr,o

o phat i o GRSE TR DO LBAM ThE B aSondd ReRThERbT i CHk RSBt oq
5- 6- menber egeabiy Bisedlon prptdndidsitustitndbior@t @HhinGhe AEdory 2000 T|ﬂ@-V| ng 0-4
het er oat ons i ndependently sel ected from nitrogen, oxygen, or sulfur.

Sui t abl e dllwémnssnlﬁ@tm@mem W6t bagrschigbledo troplemenith msthess deseribpd e
car bons of opt| onal 'y substituted” group include: -Q(CR 2)2 30,
wherei n eac |ndependent occurrence of Ris selected fromhydrogen, G _6
al i phatic which may be substituted as defined bel ow, or an unsubstituted
5- 6- nenber geh45at ur dhedircipsy ddavadel zy)zmmgatlw atkde admusing(QO?}ihlagmbﬁuichgie&- 4

het t d | ect t
St b e o BRITEREA] Couk ERe a1 BHa ] e GRBUp g kg HerRs Slde By s
- (hal oR*), tl'léjvdnrel'e%I 106%5%19 El\yr%mote%\laatlog@e%smge@b%nd v & 2 PNHR,

-NR* 2, or - erein each R* Is unsubstituted or where preceded by
"hal 0" is smetysha dontbeekdantoya mttshelwe?lérArr@nenmakagmaﬁbe amathied ta thdependent | y

Ansntar ot sdoupd 308 pnd e N GrdobBisd 1 i BinSca e oy bR ey P20t o

from ni trogen, almMeRAe (1 swﬁ)uﬁumﬁéltia@bfhﬁtew Hﬁﬂﬁﬁlé‘%@’éﬁre@nnﬁltﬁﬂ@ﬁ itutable
nitrogen of an "optionally substituted" group include - , -NR 2, -C(OR,
-C(O R, 1@agecee) rd/or gplgpteam@y.R 1 , - S(O 2R, -5(0) 2NR 2, -C(S)NR

2, -C(NH)NR 2, or -N(Rt )S(O 2Rt ; wherein each R IS independently

hydr ogen, al i I

unsubst i tut ?R%%rglﬁwu%e&tkb@é Ut %% %fuﬁ%'%@%n@léde?%{tégggg et EEnfgl)ag‘rbtei ally

unsat ur at Edlsecbllh aardffortrto Rigtchvandnmats & theteee lasftstimalsirocteaetdeaht hyn@eﬂvelct ed

fromni tro% oxygen, or sulfur, or, notw thstanding the definition above,

two i ndeperdénthioueni AeiRetas bt mpy deteclisuch sig %ﬁ%tPt%J\F’El?{gY HEFFEYINSE er veni ng

aton(s) for

unsat ur at eg%%?n éaitl?)% 1Jp}rﬁrltlt)]sn&c%UIS or bF%%gp?éggg ng ﬁ?&%g‘iﬂg}m ﬁg{q fee?égg%{%ﬁge 202

i ndependenthay del mcmlédaﬂrgmi slgmafl@gmassoo@@]é)rm&for sl ih proceSung siphads.

substituents on the aliphatic group of R are independently hal ogen,

N2, o J0Ts, ok RS SRy DR i 07 e CO&PHE@@&I%%{‘%

“hal 0" is WQS:;dStSﬁgt@ﬁ 20D] Whivh th Qﬂﬁu@é a PR & B8] PeRS] sighd bus, anadepsndent |y
al i phatic, -CH 2Ph, -0( CH 2)0 |¥ or a 5-6-nenbered saturat ed, partially

unsat ur at ee’rlgnélrb%rl?Iad¢1t1ﬂ@tfh§a@4tﬁ§u~‘0 4 heteroatons independent!ly sel ected
from nitrogen, oxygen, or sulfur. As used herein, the term"tautomer"

i ncl udes t i vard ast one
formal mgra t| onm)?R%l 3[1%/1 %tgagééna%ag(gﬁk ng%g{h %F@gge g%glarct:h]ggé%h?ér? \gg léﬁacy
(e.g., a siwigllesbomeunaatonoyshing 10®thes utdlies b pingldseundert(SCY, ani Mughagobaind, or
vi ce versa)F The exact. rati o of ”F]FSF tomrsﬂ&eFends on several factors,

i ncl udi ng tEFAERGE Yhasion ifuligexing ‘b OTaYH® apsmyprdory fecknique e
reaction prpyidisRg iR ¢RAYMLAERDE n{%@r'bre)lm e*ﬁ%‘ed%ftl?é t}‘aﬁﬁ ghitRy 236 'o@' a WirdR@se.
Exenpl ary tautonerizations i1ncludé keto-to-enol de-to-im de;

| actamto-lactim enam ne-to-imne;, and enam ne- to (a different) enam ne
tautoneri zations. As used herein, the term"catalyst"” refers to a substance
the presence of which increases the rate and/or extent of a chem cal
reaction, while not being consuned or undergoing a permanent chem cal
change itsel f Det ailed Descrl pt| on of Oertal n Enbodl ment s /

-, = ~ Y b1 o o o T




and 2) a chain transfer agent having a plurality of sites capabl e of
initiating polynmer chains. In sone enbodi nents, a polynerization system
further iwolzatso@1co-catal yst. In certain enbodi nents, paTiisgemasézhat is a
pol ynerization initiator has a plurality of polynmer initiation sites. La.
Chain Transfer Agents Chain transfer ag&gts suitable for the present

i nvention include any conpound having t nore sites capabl e of

i ni tiating dehigé DOYrMsttnkMitich 80T Arap Ok YiiBIchizated ai a GhsefatRPOMUGEr and car bon
di oxi de. Preferably such conpounds do not have ot her functional groups that
interfere Wansmithieg ¢t yorbio arener tminglil @@dihe twpsmister hmpeplsagent s may have
a broad arrg t t is
That each ipsasrEeaf IRt e TRt R e a0k aEa ORI SR ) T o
or nore poluptiak bohat e chains, this can occur by several mechani sns

i ncluding: by ring-opening an epoxi de nononer, by reacting wth carbon

di oxi de nnlecules a noie capabl e of sustai hin mer chain
growt h, or [ coﬁﬁ?ﬁ@gﬁ%he Pn¥%E§EMEP OQBP@ngﬁHBH&ﬁBWﬂgﬂpg) RYPR°t r ansf er
agent may QQHQT&%Baﬁ&x@@6ﬁw&%ﬂ@%h@ﬂﬁh59&9H9§4bﬂQ%BﬁﬂgﬁRbh$oﬁ%P§ﬂEe of

reacting with carbon di oxide or an epoxi de; exanples of these include, but
are not | i mappthgroaynd denglusmgsoois ragduditamni cdsstelidtipnosush aslbolagy, phas¢-oli,

Chcchar ded ey BRRBERSE QAT anfTbRge ShaRg Y sl ahissaHEhoe e GRSRIna

transfer ag@idrafi®yathpltubéoaulitibt (QAV)a&E] Teisf B &tdpperad 06Gh A Guthitat IS
itself able to react nultiple tines to initiate nore than one pol

chai n. Exanpmnesl sicamp98| whickmayrepigeratt abirpusigo pprcambly meqrtipn ufig AL | onal
groups having a single atom capable of reacting multiple tinmes such
asammoni a, \pihmary Ve t hivi ng
nore than eﬂemnuclgﬂ%h%%ﬁgﬁgggntsﬁ% as’%%%h%?ﬁé R%Jgﬁ?%%ﬁgég¥ﬁ$%
bor oni ¢ acisdguenecit.thd begimrih@bfthe ndyod syrebdStreah 808, dndansf gmeageant S of the

present di scl osure have a str -gg% WQere each -Y g
i ndependenPP?e%opglﬁggﬁ@ﬁgFa@ﬁgzp% Alél ay; bgj Kmoup, %‘i&lecfﬁ‘éfilYFrdPg%faﬁttﬁf
epoxi de CO GAPY MRS a%ﬁ%eﬁ%f@x% ﬂé’h%’rﬁz Hﬁnﬁ&%ﬁﬁggmp reqﬁldlfczgt (E)I?éfﬁd - A‘ is

a coval ent bond or a multi t” conpou ; nis an I'nteger between
and 10 inc Ictl&lmedeolodlngo?ﬁ’ee eutbadi 1Rerfttlse Ieramhblv uyseduqm urgt 3 Ifdepethde he by-

selected fromt n5|st|n of : .- - - - Ry) CH,
CNHRy, - NHEP fi%j?g Wi rans‘ﬁt%f ey ﬁ%ﬂ%&gﬂﬁn%@% e?%;

- NHC( O) ORy Arr Mf@ﬁl@)SNBrﬂa %hen fehriShfiHResultifh SRS oveld DI chanf¥i S) NHRy,
-SH, -C(OQ SH, -B(OR y)OH -P(O) (Ry) (ORy)c(OX'H -OP(O (Ry) (Ry)c(O
/H, -N(R y)OH, C»%ﬁ? =NN( Ry) H, where each occurrence of Ry is

i ndependent[00§1] H il 1e§5tat%r@a|qum§ et remead 403 dhag may delused withmrom t he
group consi

12- menber e %él g rdg{lec%%z@ﬁt Ut QE%E h?fng%{a%r?errb?tsg o3 HeFHg‘ﬁén(flsst’);IbteEquue

i ndependentPoytidhs of th'b received 402 ndaydse idhpldindnsedlinQlic ﬁbpelaﬁdz I2het aswimeleds a, b and
cis l1lor 2 1In_so enbodi nents, an aci di ¢ hydrogen atontbound i.n any of
the above fIGHEE RBhaIhegresiysg 49%91%er1@18f tpdgl) agserdenmingl O fer regsiviiggani ¢
cation wit hauligdgnas bias S0 1%%&%%&%@1@36?& QBei( & 4o m%(@oq)t may
instead be -C(O O Na+, -C(OO N+(R4, -C(O O (Ca2+V5, - PPN+ or - SH,
may be - Smapleetente)d 8 abhsemtatmnnlé% foescavmgsiaect i foeth Iaytserrteﬂrmdeldl O¢emeinn and
alternate enB lﬁﬁnts enpl oyi ng such salts are inplicitly enconpassed by
the di scl oSHHBE exanpl es herein. In sonme enbodi nents, one or nore Y
groups are hydroxyl or a hydroxy salt. In certain enbodinments, each

hydr oxyl grewss I s Whih la SR $04 iS @§RRAabY adlaRANA 404, Bt RENBE d&vmﬁwmeas a
hydr oxyl grou bonded to an aromatic or heteroaronatic ring. In certain

enbodi ment 40 a awyam%segmaléﬂ@bp anaFafr%ﬁen@HOS 14 frgedorsm ef thegagesvedsignadir oxy|
group is b dr oxyl
groups are?%ét%@gfmgegé%ggwg (Bﬁg%gxé?%éf &%kggégF%Bﬁﬂg %%%Q;% group
is part of datapoktyster gdrtioh bﬂ(hmpf@mlﬂe 4R Mapot yedder chaanpladsiigati®t by anit

pol yvi nyl alcohol or a h droxy functionalized or hy drox terntnated

pol yol ef n W h Ressived dpdh! fapysh eeoeqsatdrbﬂnaweﬁwﬂageﬁtt Q PRty dri ¢

al cohol . ydric alcohol is a diol, while in
ot her enbo ﬁ%@ﬂ%@’?ﬁ@ﬁggﬁ§ﬁ§§??§“gﬁggh¥ is atriol, a tetraol or a higher
polyol. In certain enbodinents, nis 1, (i.e. two Y groups are present) and
both Y groups are hydroxyl groups (i.e the chain transfer agent is a diol).
In sone enbodi nents, two hydroxyl groups are on adjacent carbons (i.e. the
chain transfer agent is a glycol). In sonme enbodi nents, two hydroxyl groups
are on non-adjacent carbons. In certain enbodi nents, two hydroxyl groups
are on the opp05|te ends of a chain (|.e. the chaln transfer agent is an
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certain enbodi ments, such a-w diols conprise a hydroxy-term nated pol yol efn
(i.e. -A- is a polyolefn chain). In certain enbodi nents, such a-w diols
conpri se wanrafiosnaidehyde (i.e. -A- is a pol yoxynmet hyl emeTaisadna)ps62bn
certain enbodi ments, -A- is a covalent bond. For exanple, when Y-A-(Y) is
oxalic acid, -A- is a covalent bond. In,sonme enbodi nents, one -OH group of
a diol is phenolic and the other is aliﬁ atic. In other enbodi nents each
hydroxy grqesji S pheR@laper 420 r@a@zrlhﬁmrhn%a[bﬂchemata%ne@fnmalaﬁd bfagpeffefm agent
is an optionally substltuted catechol, resorcinol or hydroqui none
deri vati vethq mveisee @ﬁﬁmbwemmlwmeéatwn\th@trwmerfgrm Dy theenapeer Moup is an
enol tautonger p Y group is
enel Ut o lo,2 BEED By BNl O AP CTRIHL TR a3
enbodi nrent SOMﬁ%ﬁdS’ltoIthe data a0 ;haowes Mrogidad s irgput fAHhe annsrhifter 3a%)as Y group i s
sel ect ed fr(i)mthe gro p consisting of: -C(OOH -C(OR y)OH -0C(R
y) OH, - NHRy TTusiesd ey 3NHC(O) ORy, - (O NHRy, - C(S) NHRy, -OC(O) NHRy,
“OC(S)NHRy, -SH, -C(OSH, -B(ORy)CH, -P(O (Ry) (ORy)cOH -OP(O (Ry)
(ORy) COH, - N(R y) OH, - ON( RONIMGRN RO DENK RE TR DCIUE cul ar enbodi nents, n
is 1, one Y group is -CH and the other Y group is selected fromthe group
conS|st|ng of -SH, - - NH and -C(O)NHR y. In certain enbodi nents,
nis 1, oné00$/4]grou15h¢ ‘Q'lrel@iﬂi syafgth (}Qeﬂlmtrﬁéfrd ! F@Goihpalil @pﬁ@@@)a@ﬂlﬁan ot her

enbodi nent s _. ro the other Y ro is -SH
I'n other enb ngrqu%nsé’ﬁtg nt%iatsm%y ﬁed?orgrlmodme?eg Mo ARt Rt gg‘gup IS
-NHRy. In @emhmnﬁcaaaﬁmdime RhGicr frelpgendy oflsbue 60 h}Hé)gAQlu@l-dee OWRi.e. the

chain transfer a?ent is atriol). In particular enbodi nents where n is 2,
two Y groupdysisa layor(PHY ey supert asivelg coist {SCO)goditation and gmQrihoggndup

consi sting gagtj g&ﬁ% I nt s
where n is Fgéqugﬁ nybV% grltopulp I (Qw)\ﬁ(ﬁ%ﬁﬁﬁe ot e?}qftlgg ngir%gg%és’a%are
independen(CyDSQMemmadn%cmmmiﬂhcgmmupammﬂskmhwngumm1méibyb&h6¥ﬁhw, NHRy,
and -C(0)N n so enbodi nent s, | cohol chajn transfer agents
enconpass :ﬁgﬁfﬁ}@ew% &Pﬁq%&%ﬁa@wﬂmﬂ Sgnalangs a@(iﬁasarrefaﬁmas

car bohydr at.gs,misacehas | des, pol ysaccharides, starch, starch derivatives,
lignins, lignans, partially hydrolyzed trlglycerldes and the like, as well
as known derivatives of any of these materials. In certain enbodinents, a
chai n trandfoésl agehbe CM mepbe Wpiqatlim@(mi@ﬂrfmeimﬁmhmlﬁts’ betwashdlififerentanst er

agent is isosorbide. r_enbqd east. on oup of a chain
Cranster agamest ¢ Greuhdhitn S DRIRB ey D5 P AR REYE o1 ot ie
primary ancggecially fof lderpeidadideRidsviced, tHaeartCMRehdmPEapPys & centireandary
amne. In certain enbodpnents at |east one Y group is an aniline or
ani |i ne demhesetmedulation (EFM) repvgtereramsmisaton| signst wish sonstyi suyelore. ARISN- H
group that et er
ranat er - adiaRyRREbn pBacdhey BRHE Gur I RERRD SR IR Cop IR e
i's a di am meaxithomdéve bf endodiowentdthoat afwting b sparsfuar ofage APM-basdt ri am ne,
tetraam ne or a higher amne oligoner. In certain enbodi nents, at |east one
Y group is "SASHIPIABSEAY- one or nore additional Y groups are |ndependently
selected fromthe group consisting of -OH -C(OOH -C(ORy)OH -0C(R y)OH,
-NHC(O Ry, é 0%( 0) O&tafn as&@@o'ﬁlfﬂ%y re S AR bre 3 @Mds \C%_{n%} - SH,
(O SH, ~B(ORy) OH, -P(O'WRy) (ORy)cOH, -OP(O (Gy)cO - NCR y) O
-ON(Ry) H, M@K, straihig ﬁkhwyhea&ﬂﬂhrnMan&mnnﬁﬁﬂ§nm@uat QIrleMY group is

om0 2 0GRl B! 5y B0t B QB GRERASRRR R 0k

enbodi ment $imed aGiaildcdrfiaNSY chipdeRt ThSclap radis sl foMOls-a daﬁlpﬁﬁgeate in
enbodi ments, a chain transfer agent is an am no acid. In sonme enbodi nents,

a chain tr ahsgase oRGERM {rensmission FACIR KT cxpmplse HeheHE shipmaists setdo ¢R2f n
transfer a e Y group
is a carboggﬁ%d&%gﬁgo6%b§%mgﬁ¥ﬂ$%g$g% $V%H1£%%§ben%£§hmgk &$QE+?8 roups
present ar ehecanMydmph@(md (sal ths QHRTEVIadip ratd)inhes b2 592 VHz dfftedDRBN S, one
or nore carboxyllc acidyY 9 ps are present along wth one _or nore other
functi onal TRdSEEYIeN totAAT P 1A %qba%réletSh@eed% P§/W§rs}1'2%[“il?5ﬁ may e agtigrgdps

enbodi nent t i lyx4certain
embodi mont & SRRt PP oy RN 41 o e i ey R G o8 e e

pol yaci d. In sone enbodi ments, a chain transfer agent is a diacid. In
certain enbodinents, nis 1, and both Y groups present are carboxylic
acids. In certain enbodinents, a diacid is phthalic acid, isophthalic acid,
terephthalic acid. In certain enbodinents, a diacid is maleic acid,
succinic acid, malonic acid, glutaric acid, adipic acid, pinelic acid,
suberic acid, or azelalc acid. In some enbodlnents a chain transfer agent
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-C(S)NHRy, -OC(OQ NHRy, -OC(S)NHRy, -SH, -C(OQ SH, -B(OR y)OH, -P(O WRy)
(ORy)cOH, -OP(OWRy) (ORy)cOH, -N(R y)OH, -ON(R y)H, =NOH, =NN(Ry)H. In
certain ewbadiomsnilis, at | east one Y group i s a carboxyl PCTAS2@9amEédNe or
nore additional Y groups are independently selected fromthe group
consisting of -OH, - SH, -NHRy, and -C(?%NHR y.In some enbodi nents, a chain
transfer agent is an amno acid. In certain enbodinents, am no acid chain
transfer agentiscating buisdarridicodtapyinabpproR@eiely il nes MHilt(haﬁIﬁhjiISOrrds[iOWOt ain
enbodi ments, am no acid chain transfer acids include peptides. In sone
embodi ment éhe bandwidipof eS¢ Bmsaissigenaden 2 and about 20 ani no acid
residues. In other enbodi nents, the chain transfer agent is a thiol acid.
In sone e nment f et [ sone
enbodi rrentﬁsf&)gﬂydr o%l/e %@r% S argygllrﬂgﬁz f{/%lr oxy fratﬂcar%l ?dtlg?(gﬁ(g%e&%é grgrsrgreea B%h ment s
an al pha h;(}hta;xgodasbeforestraehmtoethﬁrs@mytmev@e aypagiepsitaiticngelofe ofghycol i ¢

acid, DL-lactic. aci .Dactic . a | acti c, crtrrc cid and elic
acid. In sér%esreﬁtsgéﬁf%nai Leagwyﬁi%%la&er) SiradyDeysed W %)Walaé[%ng
certain enhgiBAGRa Pﬁcoﬁa'ééﬁha Kgﬁ%yfoﬁgirgadﬁ%éﬁda%t ed fromthe group
consi sting of? 3-hydroxypropionic aci hydr oxybutryic acid, D3

hydroxybutryic acid, L 3-hydroxybutyric acid, DL-3 -hydroxy valeric acid,
D-3 - hydr ox8p581al erFI&. écﬁummﬂﬂzss byatateong fvegeepta@na@n@progeﬂsmgw frameici d, and

derivatives, of salic C nbodi nent X S an
S b oS onfitor for BN b ORERs SERGNTRD tebourls Ry 3ridhs, o
fromthe gmifbeCRiimtd Mk @inseidtiihgBialk loy tHRUDWE tysteed aﬁﬁggaaadmsm@tm a-w

hydroxy acids. In certain enbodiments, an a-w hydroxy acid is a poI yest er

ol i goner i c neatherneriopmed e e ve stasrighe WA ey%eid- or nore Y groups is a

car boxyl group, a chain transfer agent is provided as a carboxylate salt.
In certain odi ngp x¥d 2us bad S HRU Rk Ll,metal salt.
In sone en‘d@gﬂnents ggoc r atde Esia@%’éa(ana ngmn# i ergtlred Tn certain
enbodi ment snanﬂnltmm’ﬁohbwmg:thaﬂ, annSZOsa lﬁiakhe-eomlpnsmgrtkae erhobicrmedtis dam ammoni um

cation is a ro onated primary, n tertiar mne. In sone
o bogi mont DeIRSd A vE GraB iRt brer TS Sy thithel The bRAme B he bR,
quat er nary RePRIMRLEHahAN aetoremg% thel ST 8RBT Wchemt &1 4 ﬁt%%yl% rat@l and

t rahexyl armoni um amrmoni um | n certain enbodi ments, a carboxylate salt is a
phosphoni uhcdatbpxytdat may bmtrmtshettecewgtﬁlm@mthc; OEDM ¢assmissien Yehgnsupaof a

o pri g PARE i O e FREAE R ) SRk e g B, OO

secondary Qjecangld hdf ﬂﬁe"dbﬂa@aylohdlnﬁ?%&bﬁlmdké@%ﬁ widreih @@Slec@b@l Y group
is a thiophenol or thr ophenol derivative.ln certain enbodi nents, a chain

transfer ademe may iﬁiﬂ&?ﬁﬁrﬁ Gie.to Wﬁrle@rféfeemdrwmlsss chaptehi At 340aHst er agent
is a dithi atrithiol,

hi gher thi Fea me%%@e% n g%ﬁdyebr%rbd% l{h%l eerF q%%r%ar#eesY group is a
thiol and one or nore addi t| onaI Y gr oups are i ndependently sel ected from
the group g¢eagi sti R, @flllum-ites-aﬁttﬂl)llﬁeterw&eBam)e@tﬂuctu&@(la opppirisingNHRY
-NHC(O)R y, -NHC(0)OR v, Ry, -OC(S)NHR vy,
-C(O SH, - BrERrRbiS o ca %y—d tgf)lea(sbmlﬁgﬂ)eednwn qfra(le}gﬂet%§ §Pe Bkt 2 N( R

Lo T aNR Rl g ), g %3@?5%%91%533@% aﬁarﬁraﬁaéﬁgﬁﬁra%t Py

sel ected fraamdinec.cP4R EONSI Sildng Ei -NHRy, -C(OOH, and -C(0)NHR y.
In sonme errbodmii rrg}ﬁ%seq)la%l SRar n“transP o is athio alcohol. In sone

enbodi nents, a chain transfer agent is an am' no thiol. In some enbodi nents,

a chain trqmi]er agedtprehmbR d10inRly fath&Qeyiprise 86 kbhrddiza@h8YN@NMbodi nent s,
a Y group of a chain transfer agent is an active NHcontaining functional

group. |n cequcarhiieldvdadi éheartt-sframf delimitey Y Rt finkd 614.1ane ahemst-gstinaiign

functi onal

Nrcont ar i AR R (e EERE Tk SvalE CERL B R TR TE B Secell BRI 1y of

C li nked amudestic E¥ini dmlnedl (aérﬂ?@)::nc-efﬂsetm&ﬁdvatatdiaéraétasloﬁvedarselfmdlue@dybanat es,

ureas, guani di nes, am di nes, . hydrazones, and TV-_or_ C-linked thioandes. In
certain entSSdnAAT: antepResvgichingy enaluiesation fading finedfsapensy @amajion ard ¢ ai n
enbodi ment %harﬁl%t é@ﬂdﬁ%ﬁtt %%I%tf@l Qﬁ e} Bey, Ei S flicatdMEMd fMhd §eiede only
one chain transter agent e In other e iments, mxtures of two or
nore chain transfer agents are used. In certarn enbodrnents pol yneri zati on
systens of the present invention include a solvent in which a chain
transfer agent dissolves. In certain enbodinents, a chain transfer agent is
poorly soluble in the epoxide, but is soluble in a m xture of epoxide and
anot her solvent added to the reaction mxture. In certain enbodinments, the
solvent added to the polynerrzatrons systentrs chosen frontthe group

o o o, . o o, o o . - o



am nes, hydrogen sulfide and water, all of which remain nucleophilic after
the first addition and are thereby able to react again initiating

addi ti onawopoiwasesiichai ns. Anot her subset of nultiply aeCirus2dnsdzsonal
groups can react at different atons in the functional group to initiate
mul ti pl e chains. Exanples of such groupi include, but are not Iimted to
guani di nes, ureas, boronic acids, hydro § am nes, and am dines. In sone
enbodi ment Field Rhaidn drrapsthe IC SRl 6mayrm$ﬁeldemsmw 18 used Forphynaet i ve
functional group. In some enbodi nents, the chain transfer agent may contain
a singl e mebmpIan andtfingdrqquprayi sHaktigh.oup i n addition to one or nore of the
Y-groups described above. In certain enbodiments, a chain transfer agent

may cont a'@ t%}ocor ?Igl?sgr LdcX 638 ecofléi&%tf'a%@étm%%%ﬁes sb‘fkafi%&t ai n

enbodi nent hai n r agent y contain or nore nu ply active
functi onal GpIgUAsIch B’ QRBP4 AR, Wollds CRErald M ehcdbolbiBodés Gi PURS bdescr i bed
her ei nabove. Lb Metal Centered Catalysts In certain e odlnents prOV|ded
met al conplusixgs §ckc tHifins tHeirtht 0BT @impias arhesSED fidlhiud 4 may mmrelserabom ments,
pol ynmeri zati on systens of the present invention |ncorporate transition

met al cat alsygesce bbbl €l of} &paﬁtaéltyzthfr@otabr@d@ﬁp@)k@/mni/mzla@l dhe GESdia@tkbélﬁ

di oxi de and epOX|des In certain enbqdi nents, the riz systens
i ncl ude anynadf etar#Sé) Scpa?aéﬂgsgkgéﬁ?jﬁgkawg & B G ent PR DTS @m 472, "and

6, 870, 004; at | WO20081365 00 1,
i Usosy 049 nsiBHRERed0r oBNgS 5T ia FiR LT RECRSBi o Obfpé S on
Nunber s CN200 dnd &2 db@/@8d 630 %amw&&eza&ﬁﬁléx-vamed il Inﬁa@tbé o spacid of
whi ch is hereby incorporated herein by reference. In certain enbodinents,

polynerlzauwmgtbyGDbyEO¢ﬁ=1hemn%5@éﬂt i nvention include netal conpl exes
denoted Lp-M(Lf) ,, where Lp is a permanent |igand set, M |s a metal atom

between o M85 T nelbdi b TrSs PR éﬁ%th%”qfaﬂ%%%%%ﬁb% o RRgdnas "
present. Lb g MatRlthARHE 700 4 0idRyARBRMHERNL Sf |G g1 saafpwmmd‘ﬂ be' Wed %Iect ed
from periodic table groups 3-13, inclusive: In certain enbodinents, Mis a

transition spRhding $€bBeinale hrcambReF 100 HbCexaipl c@hpléﬁ&nﬁryl@olagy%h@pa%e In
sonme enbodi ments, Mis a transition netal selected from periodic table
groups 4- 1 may Yergenerstodaisingrp debast wctor o méAt 46 M i8s A ¢ amtki sdedn et al
selected fromperigdic table groups 5-10, inclusive. In certain

enbodi ment ectRf Ws= il th ahsl t rén et Theswerasd ompspariydiclay eledays oups
7-9, inclusiv In sone %ngF'WETtﬁth S %elected fromthe group
consi sti ng "G RexPRgysedyyn hexadegimal ppfatigh a and Ni. In sone

enbodi nents, Mis a netal atom sel ected fron1the group consisting of:
cobal t; chrom um al yi RUBYAIIAGIOANOESFOLPSIHSEIB0ADGSF®Nganese. | pisone
enbodlnents Mis cobal't. In sone enbodi ments, Mis chronium In some
enbodi nents, Mis alumnum In certain enbodlnents, a nmetal conplex is a
zinc, cobalt, chrom w, -2CORYEAIICHODSITIIA6ISOCORIISHC, Or Manganege)
conplex. In certain enbodinents, a netal conplex is an alum num conplex. In
ot her enbodi nents, a netal conplex is a chrom um conplex. In yet other
enbodi nent syheacimétedbast sigpifieanti bytais2é the lefo apd Hie.mdsh sigerftcantrbyst leo the
enbodlnentsihr metal conplex is a titaniumconplex. In still other

embodi ment $'8%4 netal conplex is a rutheniumconplex. In certain

enbodi ments, a nmetal conplex is a nanganese conplex. In certain

embodi nment §968 Met Phe GYITRRXa | SHEPRALd o EATRLE that {dkrﬁﬁlfettﬁé IRk ment s
where a netal conplex is a cobal t conpl ex, the cobalt nmetal has an

oxi dati on gkéeetiddf zetd ndan @fter Koid dotatdd b}Uﬂ/QtdlllﬁfzvnﬁgT&@ﬁD’(Bﬂff%t cbthfatimbal t
nmetal has an oxidation state of +2 (i.e., Co(ll)). |.b.2 Permnent ngand
Sets A per rFgivesorelatiga FanasetCL) 98" 32@@@91@ 9B sa@radae! arma@ neplyanlay sidealobe emai n
coordi nate netal cent er out t af tic cY cle. This is in
cont r ast tgeVWItlﬂ PR R e A% SRR ort e Bl ¥ g Slaie

nol ecul es, ipate in

t he catalytlc gyCPbFﬁﬁbggmu qugghangéﬁaﬁﬁgg%iﬁﬁgggg]§%§¥f§§%#gltH@

condi ti ons pkeantée.t ai n enbodi ments, a permanent |igand set conprises a
single nmultidentate |igand that renains associated with the netal center
during catalysis. In sone enbodi nents, the permanent |igand set includes
two or nore ligands that remain associated with the netal center during
catalysis. In sone enbodi nents, a netal conplex conprises a netal atom
coordinated to a single tetradentate |igand while in other enbodi nents, a
nmetal conpl ex conprises a chelate containing a plurality of individua
permanent |igands. In certain enbodi nents, a netal conplex contains two
bldentate Ilgands In sone enbodlnents a net al conplex contalns a

. a _,J__.,;__,_‘._ v . a M T



Q at each occurrence is independently Oor S;Rl and Rl are independently
sel ected fromthe group consisting of: -H optionally substituted G to Cl2
al i phati cwoaptoseall y substituted 3- to 14-nenbered car lpotyush@y/osqsd onal |y
substituted 3- to 14-nenbered heterocycle; and R2 1; R2 and R2 are

i ndependently selected fromthe group c?{gsi sting of: -H optionally
substituted G to G aliphatic; optionally substituted 3- to 14-nenbered

car bocycl e;jooet i onahd KnsHbst ddnmpll@dedarytGolddcorybRiyed et R epiediag tdR14 |
R20; and R2 1; R3 and R3 are independently selected fromthe %r oup

consi sting geherateithe qadeiot?d) dng thaidaie paxdeatio 0. The Golayatodpiagt imay bepsédonal | y
substituted 3- to 14- nenbered carbocycle; optionally substituted 3- to

14- menber edldetos ippaicvih tha{dolrp cade Ire. ‘Bie @H@Wlwmm@n@éawﬁqlm@qﬁ@mént ly
selected fromthe group consisting of: =:H optionally.substituted C to G 2
al i phati c; wb?pﬁmarﬁwdwnwuéqlmmcw% 4 032148 %%J@dnéaﬁ%ycl e; an
optlonally substituted 3- to 14 nbered heterocycle; R20; and R2 1, where
two or m)réfeﬁer\yro p% r’réylbe1 tlaklgﬁ together with intervening atons to form
one or nore optionally substituted rings and, when two Rc groups are
attached to the sane carbon atom en together along,wth the
carbon atomto which they are aﬁhaﬁg#%ﬁ%ﬁ?‘ﬁﬁmi ety selected g%)omthe
group consisting of: an optlonally substituted 3- to 8- nenbered
spirocyclic ring, a carbonyl, and an i m ne; d at
each occurrence is i ndependent I ;ﬁ“sel ec e% rom ?Eg group consi sti rg
optionally substituted G to C 2 aliphatic; optionally substituted 3- to
14- menber ?@6%? bo@Héc?Baﬁr op&ﬁﬂﬂé}ﬁéﬂté(rys(}m%’ béq‘ti&?dés Biveh By jeé[ua[f?o'ﬂ?@)%?(may

het er ocycl e 1, where two or” nore Rd groups nmay be ‘ta

t oget her wiprovidaa rw emelng CalS@-WQl’l‘E]@tl@I@WNﬂlG]ﬂprI@ﬂmhi@r eloypsidodelicllgved absight ut ed
rings; and '

X t Y t leptly |inki
s A A SR A
d [RL t [ 1 t ak t t he t.h t t
e e
I f R1
oroups el sehSfL BRI, R IR AL IFT S Al RED BRGNS0,

substi t ut edn&the datdJA1@ldi phatic; optionally substituted 3- to 14-nenbered
car bocycl e; opti onal l'y substitut ed 3- to 14-nenbered heterocycle; -OR 10 ;

-OC(OR 13 ; - OR 1V R 1 1RL y -C(R 13)ZH(3-2) ;
_C(OR 13 [006% o 0O s %%%Rrefe@é@lowmﬂwﬁpm Mg SCAYgREc ey BFR13 - NR

1 1C(O OrR1 1 P

NroP(RI ﬁhwg&%@ﬁeﬁsﬁ%@wmﬁfw@@% ndieel) 10 B <l B g o
1R12 , R20 e§£mﬁl%czhhf?&a? 'f'éerdﬁé&%hit% régﬁ‘s@&%ﬁlﬂﬁﬁgﬁl‘ay be %hl%f&(@@, JuEPM tHhagngr oup

consi sting of:" hal ogen; - JR13 ;" -0C(OOR 13 ; -N+(Rp )3 X
P+(Rp )3 XillustraRdra ¥ IGI\&:EP( mlue@r a scmtwﬁelnpllR&z(RQ@l nujtipla3et &) INR emuellmz ;

1 Tian: T cpdo- Hoh @) Fatgonce Ry o By o) ke OF SDIRESHE O TRt Al b Seoc s, 1y 0) YR

oSO 2N AR Fnbmiolnaahts Daamerbes léﬁ%ﬁqﬁéieégﬂéé%%ﬁaﬁb o
( CHZ) RZO él}e( %{MV% IHq’gls rfﬁo%lgmlzc)a@ %@yzv%](ten e sr{)ectgu%l?if) Z,',_l ( 3 Z) -(CH

d| val ent I lurahafusaah @@h@lcanﬂrraﬁbwlﬁl §pcoutyl 1ﬁ1@§|snfetraﬁtg>n@fzatrc(n<ﬂr‘e7;&1&@m rove
-(CHCH) a-; - O? -C(= p)-; -Q=NNR 11R12)- -0C( O -C(O 0
-0C(0) O ; <hRe tg;c.kmg N(t]@( @):mg)becaus@(a@)lm_fgnatchedM@@(r@ymu§ @na64
-NR13C(O)R13N- -S(O -; a polyether; and a polyam ne, R10 at each

occur r ence anébi.serisaerterhen caabined. anyinravide His 1902 iiras sieap kehiaprgtasptics.
optionally substituted C 2 aliphatic; an optionally substituted 3- to

14- menber edl-¢ &P %“ar%lﬁreé%tfonal |y substituted 3- to 14-nmenbered
heterocycle -S(O 2R13 ; -Si(R 15)3; -C(OR 13 ; and a hydroxyl protecting
group, RL 1 g8 Rlzhﬁéneea@ﬁ&t OE Qe HF&BEE R Suld) HRPETS §RfubNcSeigatigd from the
group consisting of: -H  opti onaI ly substituted G to Cl2 aliphatic; an
opt i onal | y psespgtl¢ may béd g8acrated Imnn@m@érvedocar bocycl e; an optionally
substitute to 14- ere eterocy re or

gr oups candng o]naT ynﬁ t ak P Seﬂ*}er aASPFFaﬁ g‘rﬁﬁoﬁfql@’cﬁd&?s%tf%mf‘orman
optional ly su menbered ring, R13 at each occurrence i s
" PdependencilA Do AL nirefarsnfe ﬁ@%aw&ﬁn%mst%wg b Burs Sopdiondi y
substituted G to Cl2 aliphatic; an optionally substituted 3- to

14- menber ed carbocycl e; and optionally substituted 3- to 14-



menber ed heterocycle, where two or nore RL3 groups on the sanme nol ecul e may
optionally be taken together to formring. RL5 at each occurrence is

i ndependewOl2g1msb@ct ed from the group consisting of: opPCorskéog/osabst it ut ed
C 2 aliphatic, an optionally substituted 3- to 14- nenbered carbocycle; and
an optionally substituted 3- to 14-rrenb25ed het erocycle, ais 1, 2, 3, or
4, k is independently at each occurrence an integer from1l to 8, inclusive,

mis O or an i ntaezgjfﬁla§ 'b@'&bt:hlﬂe@ Bhis KPP dd§hdRe nfhyi bR RtcRicdatHet&IR: cfth@m 1 to

5, inclusive, ™ is 0, 1, or 2, and z is 1, 2, or 3. In certain enbodi ments,
of conpl exe:5hélreﬁttyr @Ltgffelléntlally Mﬁﬁieﬁcﬂl&(ﬂ (MIFQ)BhﬁphS fglrmulaolwaalysddtmedof a Cl
carbocycle, a C6-1 red heterocycle and a 5-

to 10- nenb@rF&jaqﬁieth%Fitf&f%HUab}YéﬁtﬁCteﬁ(IBQI) §Eph'f’é? ﬂbﬁsﬁﬁﬁd ipFIGA- opt i onal |y

substituted C2-20 aliphatic group, wherein one or nore nmethylene units are

t |1 d O N(R
g;’ ' On&( é)[&b?% | ndgpg ?&R %?%Hé(ﬂr?s%h@dﬁ?ﬁoﬁ)‘g 'tﬁﬁle)éder anlal((ﬁtayﬁa%@i ma&) O CE 00,
-S-, -SO, enﬁﬁeﬂusmg@(rz@) 2 I@@(B@d@lty))arlty-@ccklm)?ﬁ) omdesj\&lher dspest® Bthe

nmbodi t f th bs t t al 1t h
0" s an aBtT AR Bgor speagine Qe et bR G VAR ko

cont ai ni Ny FRRLaA'EFRI(®rRtesm(rErheeted fromthe group consisting of C O N
S, and Si; "Z" is an actlvatl ng functl onal group having co-catalytic
activity in epoxide CO copolynerization, and/? is an integer from1l to 4

i ndi cati ng A8 nunbes chenneliesimpigemscquenceyGEShyithuntbe pesaab @)le%h%@r?esent on

e o s RR ke bR R T 2 FRILR: ol e RIS 54773,

In some engediyveabs D £ legoma a2 npre 2169r10Lkr](a$1h aRE&Sfdttoron the activating
noiety is independently selected fromthe group consisting of PPN+

deri vat i vesW(= IR I=N+=PRs) ;- 1 atmuhinagbs ahiptoyephoggahoant tmfehdwismg or an
optionally substituted TV-1inked i m dazolium thiazolium or oxazolium
group. | n cempiinenéarhbwiayesedss ofdemth2dbparnplesin optional |y substi tut ed
/'V-1inked piperidine or /V-linked pyrrolidine. In sone enbodi nents, a Z
group is an optionally substituted guanidine. In other enbodinments, a Z
group is an%i%of t hose described in PCT/US09/54773. In some enbodi nents,

provi ded ﬁ(g(gl

consi st nmb%? b9é gﬁﬁgwwﬁﬁﬁwwﬁA@S%%%d&?W@?@9? are as
defi ned above I n sone enbodi nents, a permanent |igand set is a sal(&n
ligand. In certain enbodinments, a netal conplex is a netallosalenate. In
certain enbodi ments, a netal conplex is a cobalt salen conplex. In certain
enmbodi ment §"a netal conplex is a chrom um sal en conpl ex. In other

enbodi nents, a netal conplex is an alum num sal en conplex. In certain
enbodi mantsb net al conpl exes of the present invention have the fornmnula:
wherein: Mi%® the netal atom L/ is a nucleophile capable of ring opening
an epoxi de;F5BD6CAR5CHCIE53D60A0D A3 JNAI0FAT 693 FMA I® 3 hF spesCROEN3J | gand
set; wherein ' is as defined previously and each R i ndependently
represent s %8MA@.or nore substituents optional |y present on the phef§) rings.
I'n certain enmbodinents, each R is independently an Rd group or a" "(Zp
group, V\/ner WO to form
an opti onal @yhsubgﬂl a{ne sat g?‘g%né 93%’?%1 ng\ﬁﬁgzk at eg?ge(rwﬁlrgnntl c 3-
to 12- nenipesade 4 ldmgle&elrttfard};mmgrralatlon 4/1theh@pr@arhbmadmenceratlawm@nlbbd| rrent S,

the noiety is s cte fromthe grou IS Rc and
previ ous| y 't PﬁLﬁSw o SO SPUSIEER %Gr{%@gé%g%ﬂ% %Fﬁcthﬁéﬁ et pein
consi sting y@fg ana‘l(rﬁ%f]&e “officihitly pééé?ﬁéﬂ' with (Igi%}éllel Ggfag)matche@(fﬁwmat a C(RC)

H2 -; a polyether; an optionally substituted 3- nbered carbocycl e;
and an opt |comaidnymstultwltﬁiltantcelmlb@eortﬁguasdnfenpmceﬂlﬂgeheCB@y&lleethdp pa@blsr  an

i nt eger fro i,jnclusive, and x is O, | , or 2, In certain enbodi nents
provi ded cpc?ﬁ& gxes have a structure selected fromthe group

consi sting of wherein: M Rc, R, L/, and mare as defined above;, R4a,
R4a', Rb5a, R5a', Rb6a, RGaSIN(EL?E,cmmER?ERAMEsqracjm'r[mlngpendentIy hydr ogen,
a

[0072] The single-carrier (SC) frame structure may be similar to the CM frame

structure illustrated in FIGS. 6 and 7. However, an SC preamble may be shorter



Z>P group, halogen. -NO2, -CN, -SR 13, -S(OR 13, -S(O 2R13 ,-NR 1
1IC(OR 13, -OC(OR 13, -CO2R13, -NCO -N3, -OR 10, -OC(ONR 1 1R12,

-Si (R 13)8020MR30611R12, -NR 1 1C(O R 13 , and - NR 11C( OpORUE2009/066262N
optionally substituted radical selected fromthe group consisting of G _20
al i phatic; G _20 heteroaliphatic; 6- O-nmenbered aryl; 5- to 10-nenbered
heteroaryl; and 3- to 7-nenbered hetero&éclic where [Rla and Rd4a], [R a
and RAA | apehpayl 16 WONAGHaaRIS. TRESC Réanble nRSaupRSiatwo feambREAbdes, iR7a  and
R7a' groups can be taken together with intervening atons to formone or
nore opt i orm@ﬁdmynw@émqamb&jmdu afﬁj@rtoqumﬁaqm@le doihiceinge hefwsae lang. mediam,

het er oat ons; i ncl and R, is.Cor an

't eger 1O ndrEpipRinp RS e L9 it @Mt of RpBiarlar KRt ieg Bitte B . vy, d
Raa’ ?%g ) On(a?{;v?thﬁl EQ SY'NC h ds&ménem&?gﬁfﬁatl A ’aIs B\%‘fﬁ’as%f’he’nu ran

R7a are eac 'y su stltute n sone enbodi rrents,
Rda, R4a', 0R5@@t1ﬁi51a of (RAay sdd@ences aRRfand angd ﬂR?la cqadtdne @®N(6) (wependent | y
selected fromthe group consisting of: -H, -SiR 3; nmethyl, ethyl, n-propyl,
[ -propyl, nitbubyvely,s®c-dndtlyl,scqudnutsyfrom icgmaivyib (l)t(2})mkhlntﬁm&$ ﬁehlnd trityl.
In some enbodi ments, R a, Ra , Rda, R4da', R6a, and R6a' are each -H 1In
sone enbodi nent s, R?a is selected fromthe group consisting of -H nethyl;
ethyl; n-prl@gsil ; llnprrdgytb aclniemmydiiuns%@ Hoglt gdta rateshabyist sthmammay be- amyl ;
thexyl and t li éf CL sone t5 and R7 areb g dently

sel ected f rOIRPIE g iib T%IEHE?S%‘HS o ”HIS AP >9|f A PR @ ame

[ -propyl; Rtrhethde ThE SOUtAthe (ik:, BUkdl pack&P 8O ma 5>l bkt endoﬂ@d(t{ﬂlhzlﬁglﬁbrﬁé" tyl.
In certain enbodi nents, one or nore of Rba, R R7a and R7fa is a " "(Z p

group. |n demwsardhsediGasiecion @Y )srde mEhmay be swpncdingo gifhey ol ArBPSK efone
enbodi nment S, r ic. .l.n sonme
enbodi ment S, /gﬁpéﬁaﬂ Olﬁijffa%&gs %f%gﬁlagfq m)oaula%d%wfa p[aCLestqgg&e é’& ments, R7a
is a” (Zpgftﬂid)ﬁediﬁiﬂo RpRuralfty OF dga dlisBhit DCas illGst&@sdt iaiRIGe N Oithic TR it ISiurst
provi ded netal conplexes have a structure selected fromthe gr 05&

consi st i ng 1819 a8y com@Fise Rdata gortionr 19k RraRedesdbyag knayen deky netrcagpl@l2 | n

certain e i t ted
From t he. ongup Eanay el (evAPYIFELT SRR TAIR MR ri AL SRV B %5
defi ned abd‘medlﬂhotheastealtmzsaﬁ*WIWnts, each pair of substituents on the
sal i cal dehyde portions of the conpl exes above are the same (i.e.R>5aa &o

TR5aa' are tihe s a' are t es e n ot her

enbodi mant 407; T bt ROAG-GrT ma bE weador se VS il G R o Ent 1 1 om
one ano t hepyirddin&GRS Hvith A 1@@@9@1&18@1%&11@1@?5@&) %Qﬂéhﬁﬁhe at-06 PW dalbk: 10
certain enbodi nents, a netal conplex ormula I'V: I'n certain

embodi ment siscdoe qaisiliacobsight ciononeentsaeithf f@wnhlaanal/pailhs A Reader portiomofand q

are as descri bed ) , re each
dependentryredes BEttey PReT Ry S oenER s pleR oot vegy hishBind Qu it
optional |y osépshnd, Widath fortiéd ofthakéqubiadd 0200y @RFbY X PSWIBS LehEt @cbrd6 t 0

14- menber ed carbocycle and op tlonallémsubstltuted 3- to 14-nenbered

het er ocycl éamplseraad [t lcagth ofa]e PVrmay bhtigmded withia thaheadgppeitipmebtie R4, R4
R5, RS nal t er with
i nter ven| nge%@ﬁce l(fé f%sr daoér?ge ]%lrE 9%")%1&??%10%% t?cl)%ntéf) ?@V ﬁﬁ{gi ﬁ?tgg{)jhw th one
or nore R2@hgyrthe pmgthl dftheP“aiereaﬂnpws,rm]rdtlﬁtheWrlaaglsaeqnetttall,tirefrplheex has
formula I'll, RL, Rl, R4, R4 R6, and R6 are each -H In certain

embodi ment sngithet br W iskésamplednpl ex has formula 111, R5, RS , R7 and R7
are each opt| onaI |y substituted Cl1-Cl2 aliphatic. | n certain enbodi nents,

wherein a th& W&nét‘ﬁr é%]allnhfest GOB% se %Ce& anfh B@ed’ foE27 and

R7 are each |ndepe ent y sefecte e gr p consi sti ng 06f

Si (R13) 3; - Sprehdithdr B34 ﬁl@é—ﬁla}@o@al@) dlﬂé'gttl}hﬁ(sled aSHHYPW. OnRROGNES hd) C‘pg@pyl
n-butyl, sec-butyl, tbuty

I soa thexyl, trityl
-(CH 2) ( (gsh- ﬂ)&?ﬂszmmemployah@foﬂomr(g@g%ysomp[emeﬁzl)'kmcE]rzalrsvaéﬂr tet? is an
LBEE?E[ g B2 oL SHEREEy B sHednpe 6ol ﬁtér?ﬁ%%s% éfi?%i,?é"i"; - PRI
pyr| (l;)l( EI ﬁ# lm féﬁ?éeaﬁleg%lggi rf&ﬁt%' &%é Eizﬁ g 1:'1 l ln%?(ggbﬁaist ?E)(ra(rjml a
- propyl - PRPERY T by 1T ERRE RS TR R g o i RS, and

trityl; and R5 is selected fromthe group consisting of - (CH 2) H

(3. 2[(CH 2)PR22]Z and -Si (R 13)(3 z)[ (CH2)kR22] z. I n certain enbodi nents,
a nmetal conplex has fornula IV, RlL, Rl, R4, R4, R6, and R6 are each -H 1In
certain enbodi ments, wherein the conplex is a netall osal enate conpl ex of
forrrula IV R5 R5 , R? and R7 are each optlonally substltuted a - C| 2

. N Y L . o R



fromthe group consisting of -H, nethyl; ethyl; n-propyl; /-propyl; -butyl;
sec-butyl; tbutyl; isoanyl; -anyl; thexyl; and trityl; and R5 is selected
from t he woaaw/wasisi sting of - (CH 2) H (3 _2)[(CH 2) PRRPECT/Uspah9ASi26R 13) (3
z)[(CH2)kR22] z. I n certain enbodi nents, wherein a nmetal conplex has formul a
V, RI, Rl , R4, R4, R6, and R6 are eacti -H In certain enbodi nents,
wherein a conplex is a netal | osal enate Zmpl exof formula V, R5, R5 , R7 and
R7 are eaclsdip} iyppad) (Ve S508Y ddet @d, 62a CY gaglveRiad. i€ andtﬂercagRgécabmhe
enbodi nents, whérein a netal conplex has fornmula V, R4, rR>4', R5, RS RG,
R6 , R7, amptks&it dsctostes fhd dadepsinsidnhdybselretsRd ihtoubibeky MoMp-aibstdslt i ng
of: -H - [(CH)KR, 21 1Z(r R 13 )(3-z>, nethyl, ethyl, n-propyl, /-propyl,
wbutyl, sesbbifcks may yeg Glayi podes apghped-npmbsip su-plocky may pgg-Golay
CI%(Bz)[(CI%@e&RﬁQJ & z)[(CH2) kR22h] z. In certain enbodinents, wherein a
met al conplex S qfo'r mula V, R7 is selected fromthe group consisting of
-H, nmethyl; ethyl; -propyl; /-propyl; -butyl; sec-butyl; tbutyl; isoanyl;

[ -anyl; thdooyél; anbh dreiasydct obithd pRScntslisddsact, euthfasaie oteeillgstouqal indii6i $t.i ng of

- (CH 2)/ ( 2)PR22]Z and. -Si (R 3 ( )kR22] z. 1 n sone
enbodi ment 41° 12%%%\2]%6% wﬁmgeg b Qe %fe%/;[d( %%2 LBt SWTs
sel ect ed f Bkt BEALE AMRICONEY 864D Bhd LB ALNEE u LATGAD IBRbSD10KR S RSH TRNeNt
| i gand set conprises a porphyrin ring and Lp- Mhas the structure: XLVIII,

wher ei n:  Mdata/paciRg,1 162 chaRdbe paeitmscdiato dee batsovid 18nmdd Ah30.{Rhe badit dtEht Rc or

Rd groups can be taken together to for ne nor e rings tiopally

Subst i t ut el PPMSRE & drt RO R “grassaisd PRe colodvn @ised hbh ediler & ¢ ne
per manent IHugaNh Eahy 6ORPHiSLStApHOA6RNY P4 Prebédtd byM Gélad tyRYB) cRfeannsel ect ed
fromthe gro:t;]lg1 consisting of: cobalt; chrom um alum nun titanium

rut heni um aaHtstaisganEKe 11As not ed above, in sone enbodi ments herein, the
permanent |igand set may conprise a plurality of discrete ligands. In
certain e jment gt P i O el i te

T gands. 1RGN Tl A G Sna A e bR in 18 BAR e AR P

st ruct ur el seketien ddpsadinRkcdueats. Ber dafpie if iersel. Askovgput ¥HYL dlenaherpl exes
havi ng two such |jgands may opt one of several geonetrjes, .a he
present di {9lysends %ﬁ@d&ﬁé@%@gﬂé&%ﬂh@& thERACHEC aﬁgb-Blpngé”p&g% ff&ﬁ%ﬁrst
geonetri es, . | I v r i; i In
certain en%gg?{n%iﬁ%%,lg?}’e}%ﬁhgcﬁap?}géoggmﬁngﬁﬁ? rlllge(?@g i%dé%? got &lgf%%% S may
have st ructsub-bkockdlldztiéd s¢doathIFS8 @itpups ¢.ahai tht isexgneode bNndy Be hisell fd) wher e
each N O re Presents a hgand: |].a. nitiating Ligands In addition to a
metal at omBiTATAE eEeHERE Sﬁi-akﬁﬁ 1334, e e peans BT SRatt & | fhsn die

conpl exes %y(#eﬂpg ebfrﬁéey %ér)ﬁs)éﬁ?&i s??éaid_ tt;é %Sﬁéi?-% oy dsuﬁotlﬁo&r £8aNnd VENTHRN

optionally 1 nclude on nore initi I gan -L . I'n sonme enbodi nents,
t hese | i gampdeicabi raslopotayive mayathiten a spittivan of theardsthssionsigaalpadtmaf a
growi ng pol yner chaiq..ln ertaj n.enbodi nents, there is pne initiating

l'i gand pr eééﬁ?w(%l’.e%t?a hines. fhire ranglogyiZaion Ay S L ATHArAY e YRISe TEIUENSY ni t i at i ng
| gands preagsiHel {rhek8ng Mtiideceil B GRhERIauRITQHMERAL Siterdtgul frghi Ng |1 gand
may be absent (i.e. m=0). In certain enbodi nents, a netal conplex may be
added to aseqmotisap, aiddirehan condumedamaly piravidd fhagddal Bamdjmpulse mayonkor m a
species in situ that includes one or two initiating ligands.In certain
enbodi nents, -L is any anion. In certain enbodinents, -L is a nucl eophile.

In some enbodi nents, initiati $FPMIIANESTRUETRIRE eophi | es capabl e of
ri ngopeni ng an epoxide. In sone enbodi ments, a polynerization initiator L/

is selecte omt Qﬂﬂ' i X J { kyl sul fonat es,
car boxyl at ioso?g]al ko&l?é%{swgﬁg p %%%a?%tgﬂé)g;y ﬁh%%%rgﬁgoe %e%ﬁ?’g, initiating

li gands inabudes bBot gare et 11 Ufritilesbdtior genCR¥ing t1BRMteamBEGOHDSC - OC( O) ORX,
-OC(ON(RX)2, -NRXC(ORX, -CN, halo (e.g., -Br, -1, -d), -N3, and -0OSO R5
wher ei n eadhnfrissien s¢hedepe vddnté cuss ik seme Hafdwan teyelroggen orsptspan af thy

substituted aliphatic tionall ubstituted heteroaliphatigc, optionally
subst i ¢ ut eyt PRURERRY LA Tickir S S EarS AGHE IR a8 o R
groups can et W%’{—tlogﬁlt her {o-_fiorjm 130 PRlct A0 Blel (Y11 SWRS I Edout €08 hicBBible
optionally containing one or nore additional heteroatons. 1n certain
enbodi ment sequehdesi for OBDMrEdsmivdien sdhomiex i s sel ected fromoptionally
substituted aliphatic, fluorinated aliphatic, optionally substituted

het er oal i phatic, optionally substituted aryl, fluorinated aryl, and
optionally substituted heteroaryl.




In certain enbodinents, -L is -OC(ORX, wherein Rx is optionally
substituted aliphatic. In certain enbodinents, -L1 is -OC(O RX, wherein Rx
is optiomaDlzg1eesbati t ut ed al kyl or fluoroal kyl. | n cert&Ch/usSadwodsézent s, - L
is -OC(OCHo or -OCC(OCF . Furthernore, in certain enbodinents, -L is
-0C(0)R x, wherein Rx is optionally subﬁituted aryl, fluoroaryl, or

heteroaryl. In certain enbodinments, -L1'Ts -0C(0)R X, wherein Rx is
optional |y substituted aryioe3OFAAH3B6FLI0BRE0OIRBISCCYds,i s - 0C(0) Ryx, _
wherein Rx is optionally substituted phenyl. In certain embodi nents, -L1 is

-O0C(O)CeHs O -OC(OC 6F5. In certain enbodinments, -L is -ORX, wherein Rx
is selected from opt igqlggaizIm@@@s@@i@ngBAbpb%dm%@pAFpnaI |y subgg)tuted
het eroal i phatic, optionally substituted aryl, and optionally substituted
heteroaryl . For exanple, in certain enbodinents, -L is -ORX, wherein RX is
opti onal | y viehshj tuisedeamatt.of ki & grsbquance rind di geistad imaginkisy paRfthavgr ei n Rx
is optionally substitutedphenyl. In sonme enbodi nents, -L is a

2, 4- di ni t r splencd, ainee i sequenka acgrid acompelobedjueret $.¢., all = a85,,; G- &5, ). Im
certain enbodinents, -L is halo. In certain enbodinents, -L is -Br. In
certain enpodisment of the preséng disClosurenthe éHiRMrraamodionspheane may einployla, | n
certain enbodi nent cAcnh S ,50(.SO . In certain odj.ments.-L is -Qls.
o Gor tat n SEABBUH WEH SR MAS (o s poBEitit GBRE TR disiEn' 7

- O5Q2CF3.  Isphep@iye enmbodi ments, netal conpl exes include one or nore
initiating ligands -L1 characterized in that each ligand is capabl e of
initiating two or nore polynmer chains. In sone enbodinents, the initiating
ligand is 4aMy9lof thec @BDM (lotay sgaucnct Bed caiso\by cquatiis ()-Shimagice as chain
transfer agents. In certain enbodinments, an initiating ligand is _an anion
derived fr&Manipd &t haveehe FRAloning BIYBETEES: #g@NNSAINHISRAth Fed PHEPRY WRAEIASY | n
sone enbodi . | i | 1003l s i nd of
The for ml ooy O B B P o, e R RO PR 711
a coval ent chdnddoof amainl fcak.ad lent sidmiobt YevebalChd dmpls duidpdnd€n |y a
functional group that can initiate a polyner chain, and n is an integer
between 1 &NEhaNaredhe QFPM Golpycrveich Aeniitryi aHont Be pHE At Hseaog%ﬂ’%fﬁléﬁ‘rli zati on

initiat i ! d havi t f la -Q -A (Z% h -7,
fonct  onal GIBLReE AERTEA Ry e R ate T ronbbrs S bR i e oy °
-C(O) OH, - GIERY) B 1:QWR) @) -NHRY, -NHC(O Ry, - NHC=NRy; - NRyC=NH;
-NRyC(NRy 2)=NH; - NHC(NRy 2)=NRy; -NHC(O) ORy, -NHC(O)NRy 2, - C(O) NHRy,
-C(S)NHRy, -OC(O)NHRy, -OC(S)NHRy, -SH, -C(O SH, - o+, -P(O (Ry)
(CRY) SO 1908 O ARBpTERYPETIORpeasee RIGTGN WilGRR éﬁﬁﬁ RRORDICTY RY) H,

wher e each - i S | n I ' I

subst 1 £ ut edor ey waropRisey PolBRE e 312 ruthe, 385 PRI T det g

G _2ohet er qatopiet {356 328t ®4l2omeprber qd hetfraaguckidvectdtd 6- to 12-menbered
aryl, a and b are each independently Cor 1, ¢ is O 1 or 2, <iis Oor 1, and

the sum of W,=p;1 angl cli§ 1j or R;-4nd}hay be asclabeeddade firedoildwmggr oup
consisting of: a) C2-C20 aliphatic b ) a C3-C20 carbocycle; c) a 3- to

12- menber edomptestantyy cemplgx (wlayaenghsir i de; e) an ol i gosaccharide; f) a

pol ysaccharide; and g) a polyner chain, wherein any of (a) through (g) are
optionally substituted with one or nore R20 groups. In certain enbodi nents
wherein a pad‘Wrreri zation initiator conprises a conpound having the formula
-Q-A-(2% each -Z, is independently selected fromthe group consisting
of i O akbeodddRIhac s ovREmr GBS IBIAIIICHBrFIkSoibSATI S0 IBESEER 1
certain enbodi ments erein a polynmerization initiator conprises a conmpound
havi ng t he 6P890HA B30 SPIOETPPAS R E3 358\ 58 (T3 28096 H0RA I CCGBAAPFFISIFD i s an
integer from1l1l to 5. In certain enbodi nents wherein a polynerizatign
initiator conprises a conmpound having the formula -Q-A" (Z% -A - (§)s a
C2-12 aliphatic group, and nis an integer from1l1l to 3. In certain

enbodi ment s, wherein a polynerization initiator conprises a conpound havi ng
the formula Q@ -A (Z% Q is -O0(O-; -A- is a C2-20 aliphatic group;, Z
i's -OH andA33B65HFIOHEQRB CTBMAAFHIBISF0000666H(5AINT RTA00IBBBEOA SBHEST € a
pol ymeri zation initiator has nore than one site c%?bl e of coordinating

with a met aPSaddH A FIPAYIQRA Nl (A AFFAEI VI HHOMPP i 513 3y SHEODAEF 2AChy
mul tiple 2l conpl exes (each metal conplex including at one met Lo)atom
and a permanent |igand set). For exanple, when L/ is a diacid, ea

car boxyl group of the diacid may be coordinated to a netal atomof a
separate netal conplex (i.e. a dineric or pseudodi neric conplex having a
formula L -M g 2CA-Cq 2-ML , where A, M and Lp



are as defined previously). Simlarly, a triacid nmay be coordinated to one
two or three netal centers, or a hydroxy acid, a dial koxide, amno acid or
ot her polwbuniidesial conpound can coordinate with two oPCEAIS00Q/05d%69
groups.In certain enbodi nents, an initiating ligand is a pol ycarboxylic
acid having 2 to 4 carboxyl groups. nggrtain enbodi ments, an initiating
ligand is a C2-20 diacid. In certain enbodi nents, an initiating Iigand IS
sel ected fqpnithe gr oup conS|st|ng of 1-1 through | - 24: YW VY" Y. OHM
;, 001-2; ¥Y¥ 1-3;VOVO" . 1-4 .. ; WOYY O" 1-5; 1-20; 1-21;. 1-22;
1-23; and |OF9969FESSC368A@HO6®60655(an3AI3M@3GGLQSOH6@69(M)AQ@@BOQA@FO¢9%&I ity
of polynmer initiation s hydr aci d certain enbodi nents,
a hydroxy 5&@%2%@@&%&%6@%9@#&3@}?6@65%é%é@@?%%ﬁ@é%@@ﬁmiﬁ@?ooa 33;
1-34;1-35; 1-39; In certain enbodinents, a polynerization |n|t|at phavi ng
a plurality of polymer initiation sites is a polyhydric phenol deri ative.
In certain enbodi nents, a polynerization initiator is selected fromthe
group consilgting of: 1-55; 1-56; 1-57; and In some enbodi nents, an
initiating ligand is a polyal cohol. In certain enbodi nents, a pol yal cohol

is adiol. Suitable diols include but are not limted to: 1,2- ethanediol,
1, 2- pr opanedh@BCCASBEOGPBIISEI36 D AOT 606 WOFAAEH0BA AL K- F08hMRA0SP 333 4 -

Do s RS AREh bt s SOBRIUBERERFske BBk scec

1, 8-oct anediaol , 1, 10-decanedi ol , 1, 12-dodecanedi ol , (12)
2,2,4,4- tetranethylcyclobutane I 3-diol, 1, 3- cyclopentanediol
1, 2-cycl ohexanedi ol , 1, 3-cy cIohexanedioI 1, 4- | ohexanedi

1, 2- cycl ohd¥8Hedi n@h%@ﬂ@lex gohy 6@9@1 SHexhntH AR I| 0) and (1 - (12) may

1, 4-cycl oh I sElafal
enbodynentg%agﬁg:ﬁ?%?ggﬁhgmﬁﬂg QYE%gﬁggﬁﬁgg?ﬁaggerivgémég?nia conpound
sel ected fmanwhhgagowupmdohshsﬂuﬁ@6@mmpdseIhQZ@ﬁéz@BWEMbsoﬁemhmhkkéme

I |, tet t hyl I |, th I h eth
O yeor " e Re ry Hivy ol IR BRIEHET ot nac e i B el Tt ropyl ene
gl ycol ). I%&Q&Ea‘é,ﬂﬂg%%ﬂ&ﬁﬁlté}hﬁﬁiﬁée aAfRUI eaeausabhs sppeunds ar e

t hose havi ng nunber "average nol ecul ar weights of from 220 to about 2000
g/mol. In $mnmt1?@dIQfélmmeamblghﬁmﬂlmmwepb@p)cbmm@xgﬁqlmI:c)des@m@odvmds are

oo " SEREHERFER G ) B AT T B 200
- (I - metihyd@dhydcidtemele ﬂ%ﬁ{lw eﬁ@wﬁmhad mZhe?demsemyerﬁeim @E@ harak] ,
4 4 - met hyl enebi s[ phenol ], 4,4' - (pheny Inethglene ) bis Ehenol

4,4 (d. ph@ﬁ@ﬂcm 9péqﬁ@1)ti§i1@mﬁn@n@|sqnglezponﬁgw lp pagllghmatg ‘;‘/dﬁbi’fsi{l@lh‘éﬂgol]
4,4 -
Cohenol | - 5 R REGEEH ML JBLEIRLR I Prsttubly o b BC REIEPREY A0S

phenol ], ﬁmﬂmnﬁmﬂpbﬁﬂmkgthyl|dene)b|s[phenol]
4,4 -propylidenebis[phenol] 4, 4' -cyclohexylidenebis [ phenol |,

4,4 - th th d h I I lid bj
[ phenol 1, L 0%2]e y I ??Fgé\j[tﬁ%agﬁl%l ?ﬂnirétﬂépqqueg{ e&%qa(gl%vl ?ength 0% ZSS6

cycl ohexyl Ig gﬁph&[ 9@@&1 dtlble set of CES jequences of len c?th 512 sarnples may be used.
4,4'-(2,4,8,1 tetraoxaspiro[S 5] undecane- 3

ethanediylﬂbwé@%h@ngmpm@mxzm©@m19ﬁmamw@uﬁéﬂnmh215SmnéﬂmemEU¢gﬂmhaﬂbl, 1, 4-
benzenedi net hano henyl enepi met hyl et h ne)]bis[phenol],
64 11e “ﬁlﬁé Aetdistiori Ry R b Bens) 1or oL BB 8 phenol pit hal of b
4, 4" - (I -meth ) bi s] 2- t yIp nol ]

4,4 - netﬁ ﬁdbn%)blgFZH(l h@thylethyl)phenol] 2,2"'- methyl enebis
[4-nethy| 6- (I - nethylethyl)phenol] , I'n sone enbodinents, a polyol is a
triol. Suitpble triols may include, but are not limted to: aliphatic
triols having®a nol ecul ar wei ght | ess than 500 such as trimethyl ol et hane;
tri met hyl olopFomRBE50I09 8 M 5ABC359A B BOLEF6IOFOFFS6 S ssranesss 533 tri s(2-
hydr oxyet hyl )i socyanurate; hexahydro-1,3,5-tris(hydroxyethyl)-s-tri azine;
6- nethyl heptane-1,3,5-triol; polypropylene oxide triol; and pol yésder
triols.ln certain enbodinents, a polyol is a tetraol. Exanples of suitable
tetraols include, but are not limted to: erythritol, pentaerythritol;

2, 2" -di hydroxynet hyl -1, 3-propanediol; and 2, 2'-(oxydi net hyl ene)
bis-(2-ethyl-1,3- propanediol). In certain enbodi nents, a netal

coordi nation conplex is selected fromthe group

—



consi sting of : COMMON MODE AND UNI FI ED FRAME FORVAT Cl aimof Priority under
35 U.S.C. 119 [0001] The present Application for Patent clains priority to
Provi si oD 28ppi3d@at i on No. 61/ 095,509 fil ed Septenber ®C2AB309aME6assi gned
to the assignee hereof and hereby expressly incorporated by reference

herei n. BACKGROUND Fi el d [0002] Certain ﬁspects of the present disclosure
generally relate to a wrel ess comuni c% ion and, nore particularly, to a
met hod for 2qeneratlng a frame structure that is common for different
transni ssi on~schemes. Background [0003] MIIlineter wave comruni cations
represent CINANSCACEOFE53IB5HREND 6O OFEY63SE HNSIRYA AFAGNBEPA00YEadSFYFB0 GHz.
A dual -node m | lineter-wave Physical Layer (PHY) can support a single
carrier (S@ﬁa nodul ati on and an Ot hogonal Frequency Division Ml ti(?ﬂ)exi ng
(OFDM nodul ati on by enpl oyi ng a conmon node (CM transm ssion. [0004] The
OMis a SiRghiRhatshShiIPAPoPRAMBI 2RBHRIRE POk Bare A ARYhe §3chgr
beaconi ng, networ contro si gnal i ng, base-rate data comrun catl

The CM can vbetot Ypi {25661 yi28nmdoyid § ol il6t dr offendhistéd yedaet ween di fferent
devices and different networks. However, a frame structure of the SC
transni ssi oW apde-j sl sibgt antli al yj]ahilafyfl@r ent froma frame structure of the
OFDM transm ssion node, which limts the level of interoperability between
the SC and OFDM devi ces and networks. [0005] Therefore, there is a need in
the art fordraxmethod to generate a frane structure suitable for use by both

aspocts. pr STOI A aEs PR ECITA SR AT L BN o dd oty al

i ncl udes gerRILEAIDSA CTRURO®6BBLOA 599¢ F5 BABK 9GS FIRRdor AR AIG 9 franme
conprising the preanble and the data payl oad, wherein the preanble is

transmtte®%0Ocording to a single carrier (SC) transm ssion schen€l3t a
first chip rate and the data payload is transmtted according to an OFDM
transm ssion schene at a second chip rate different fromthe first chip
rate. [OOOﬂISHO_ertai n aspects provide an apparatus for wrel ess

conmuni cat i red to
Gener at o a prEABNg R o e Ol A R R P R RO T
transnit a AASOECIARP06IO0PASOE(INSHHICEIRIDIbEEF (AT ITWA BREHIIOREAECN t he
preanble is transmtted according to a single carrier (SC) transm ssion
schene at aGA%st chip rate and the data payload is transmitted adédrding
to an Orthogonal Frequency Division Miltiplexing (OFDM transm ssion schene
at a secong, chip rate different fromthe first chip rate. [0008] Certain
aspects proVide an apparatus for wrel ess communi cati ons. The apparat us
gener al |y Iggjoudiess ST2a0A shPIocOP PRI A RESaTIsORaabops SREAADHIGaas. and

means for transmtting a frame conprising the preanble and the data

payl oad, V\N@F@ﬁi(r%ﬂhéA@C@@MF@&S%Q%é@%ﬁAiﬁ‘e@C&GGéﬁﬁF@@%@S533@&35@@66@ rier
(SO transglogy on schenme at a first chip rate and the data payl oagJ{
transm tted according to an Orthogonal Frequency Division Miltipl }<)ng
(OFDM) transm ssion schene at a second chip rate different fromthe first
chip rate. 1{0099] Certain aspects provide a conputer-program product for
Wi rel ess connuni cations. The conput er - program product includes a
conmputer-r QQ%MEABBEBGMOAA@BC@MO%%BF@%@%OSA@MEﬁ%EQ@FEAMUﬂ e a
preanbl e and a data nd transmt a risi t he preanbl e
ra L he. date gt aaarr H9PEH 5 Ha5 PRI TPl TR A GRS B ROSCo. o
single carrdeya (SO transni ssion scheme at a first chi p rate and t( dat a
payl oad is transmtted according to an Orthogonal Frequency Divisio

Mul tiplexing (OFDM transm ssion schenme at a second chip rate different
fromthe first chip rate.[ O010YIREEDtER AMESHERUETPIRAYi de a wi r el ess node.
The wirel ess node generally includes at |east one antenna, a generator

configured enerate a rea nd a data payload,, and a . transmtter
Cont 1 our eq egaide noER orfindh FRERKEMIRRedn S8 SR e Pl B s TR e ¢ he
preanbl e angrférbe rﬂ@de@ @@Mh@@@lm Whefeir ISC o eandHesH Spckd ansimadet(BsI)

according to a si ng e carrier (SC) transm ssion schene at a first chip rate

and the datQFIydyn Hogvetveraﬁs\medqswy%eWaumjuﬁhﬁraﬁn@qr%gmmratﬁ%uency
Di | t
di :‘/:‘ :Ir gﬂt h/#&rayﬁ]&t%ék%]ﬁr s%:%)%&cetsé at 2%@%%@{?@%@3{;%@5 aspec stﬁgcéegs}%h ehrlg (raret hod

for wrel esls modaemnplogtd Bitke hﬂéh&lteneitlbledngelmdailéqtrolnm IBudeesgIERE) Ng a
frame conprising a preanble and a data payl oad, wherein the preanble was
transmtted over a wreless channel according to a single carrier (SO
transm ssion schene at a first chip rate and the data payl oad was
transmtted according to an Orthogonal Frequency Division Miltiplexing
(CFDM transm ssmn scherre at a second chlp rate different fromthe first

. N I T



data payl oad. [0012] Certain aspects provide an apparatus for wreless
communi cations. The apparatus generally includes a receiver configured to
recei ve awbnrarg3eampri sing a preanble and a data payl oa@®CTaisee00i06626he
preanble was transmtted over a wireless channel according to a single
carrier (SC) transm ssion schene at a f'%(jist chip rate and the data payl oad
was transmitted according to an Othogofial Frequency D vision Miltiplexing
(OFDM  tr arggpils prérdcd ebRi® @baraClRaaentkseint @@A diAf fubk@fter 16060 hbebEi st
chip rate, and a detector configured to detect the preanble and the data
payl oad. [ @blE3p desrmiievhedse e tranypisyipe ercdinapgasaby deteefing prepabls and
comuni cat i r e i S r I Vi a
fram compty o wyang BORLRL BRI Metdod b BEm TR Bl BEEARY Do
t ransm t t edknowethedramh¢ Rhghsit ohikbaalso &acwn dhan thet rae dusi widil te ig ase foeln ( SC)
transm ssion schene at_a first chip rate and the data payl oad was

transmit t edPHAAOPHINPItE AN O t hogonal Frequency Division Miltipl exing
(OFDM transm ssion schenme at a second chip rate different fromthe first
chip rate; @re meansorh@rio dedigekd JpdrailBR ik €dARhBoRAL dsh PG @ ABY0a8 2
[0014] Certain aspects provide a conputer-program product for wreless
comruni cat isopes-iraheingherbui e BOD | o g speni fivatiduct uiified frdms fameso hpli dustraediabl e

or canbl o andF K o2 BBBy1 SRboT R {id redre wier Feakaro Eamuar '
wireless chaRnele @sE&T HaRg1210. 2 pichEbR 1022 bF Bie ftapld 1110aRSDSGRMiGENeme at
a first chip rate and the data payl oad was transmtted according to an

Ot hogonal Usmadhehe yeipmg, sihda thaframe | 200 may borty the Hnsismsor e QERMe at a
second chi p.rat LWE£ n r i.rst i t e

preanbl e ag%“?ehghg {egﬁggy\tzc}gdﬁ g}[lkg?%% % erstegllrﬂér%ﬁ gs'rs%e@ tsh%%(rag%l? c%ilerﬁétde\t/\/i%rﬁte ess
node. The wumdkestrepaid®ngenaatidgs imeichdesl atludgshe SAP fRit @anaaryaThecei ver
configured to receive via the at | east one antenna a frane cor%)ri sing a
preanbl e amda el al2n9y balansphEseitihe e Pincatrntelonssanplantm t 128dMsier a

wi rel ess channel according to a single carrier (SC) transm ssion schene at
a first chi ate and.ihe GatdcRayloqd %@q@rgﬁ'qlg AL Mg to an

Ot hogonal [@rsf’e]quencyQGD Vi sélqllgn I\e/u tipl eﬁge% D) trgﬁlsem&gsiog&n gcheme at a
second chi pubstiberdicivfoertedetefmiomferi®w fong thectiinsmisaton, mahamas bietyetThor

o e sbReE: S5k e s TS RET B b RS SRR aBBVES el
features ofthd RBORIRSEAYs HuSEdt QS TGS 2B, PRaHPARLE BQd 1300, daVidllatich 47 €
particul ar description, briefl {3 summari zed above, may be had by reference

to aspect s, CoslorgeSabrmatiMERS)dredd 1304y an PeIQ@IEDMNbit hidtaipgisaideif threabl agde 1t is
to be note ver. that, the. a nd raw ngs i lJd.ustr at Ly certain
typi cal as S)ch@g[V%afnSlP T F%ec 08 Sﬁgﬁo r?gc%%r?%ants ésg’le oorfJéHen%%m? gzﬁgaconsi dered
limting ofRdsérsed FOES), fidl@1308)endle £5ciiPRedmdanyy @ebtki(CRQ) Glchier3 100U | y
effective aspects. [0017] FIG 1 illustrates an exan‘gl e wWreless

conmmuni cat ifneslyrgth specificdawitlyp dimemodangthciasld 4392 mapbe givenfin pefetspr esent

di sclosure. [0018] FIG 2 illustrates various conponents that may be
utilized inogewi r eUgRS ofgWIGE ST AFHR SANRRrhlidh ABNE Bl traRRNERA npfy the
present di E%I%]sure.g?g(glglj FI % 3 ?ﬁlustrat es an exarr%leeratrans ﬁtt r that
may be usedngblt Hiersubsombeel®ss toeompnicabd frame systiom Altcragtoehyd dircenwhorh

certai n aspec of resent. di scl osyre,. [0020] FI.G 4 illustrates an
a6 CoRESY Brler L0 BLY B B imR i Siioh i Gt Sttt daL PBRS st orm i 1
accor dance jdifis&@h i The 3 P@STsEhi Rlont I PhEP 8AbloF vaEbOSMISs] B0%hHinslde 5

illustrates operations for generating and proceSsing a franme structure
common f or whith MélSeis utibineshridgiron deiehiatee say he aekiovafla pech ani fon cxampled 390aspect s

of the present di Qsur 002 |G S5A illustrates exanpl e conponents
ubedt et et S

capabl e of f | lustrated in FIG 5 . [0023] FIG 6
illustrates a mllineter-wave frame structure for a common node (CM

transm ssi gasyn acTh eammen whdrhhadet Bl 17 raspect-shsofittddia tpo dased fotlbstigasur e.
[0024] FIG_7 illustrates a preanble structure of the m.llineter-wave frane

I
for the CMECFHHEHRES(ORreromdESy saredngstieh et bay PeagiveRerdy §iheelhd Pk ent
di scl osure, ] i I L agr f l.i. near
f eedback sﬁfl%t r g{}l gioegﬁnﬁjﬁ%%?%kgghggr?gﬁg?%h%d?Oggé;g%%?%gﬁgggﬁgﬁ%gkfor t he
CM pr eanbl ellustrated oo FilaniSe Anfitshsteemagiprovadpiec bppanflingtiSSpeesent s ditsof thsur e.
[0026] FIG 9 illustrates output signals of a receiver matched-filter for
coherently detected and differentially detected start frame delimter (SFD)
sequence in accordance with certain aspects of the present disclosure.
[0027] FIG 10 illustrates an exanple of a single carrier (SC) frane
structure in accordance with certain aspects of the present disclosure.
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accordance with certain aspects of the present disclosure. [0030] FIG 13
illustrates a structure of a common short header within the unified frane
i n accor dsocelvisddiicert ai n aspects of the present di scl @eSurus200DB8IAR6YED
DESCRI PTI ON [ 0031] Various aspects of the disclosure are described nore
fully hereinafter with reference to the%gcconpanying drawi ngs. This

di scl osure may, however, be enbodi ed inffany different fornms and shoul d not

be const r ugHor@Sicdderi 2 e At RcanYst§P.EY bididd for ehidddthglhe ShvClidagsr 1aseited
t hroughout this disclosure. Rather, these asg1 ects are provided so that this

di :c sclhosgr e amﬂerl/%éllﬂ%é%é%)ﬁmec%ﬁﬁl dscarding thoydB|zerog) 4 ieselong e9dameay scope
herein one eeniidghfo L BRERE k] Sfler R R by RN P SMFuHERGHE RRT

di scl osur e 198 bithireNHaddit sROVIRS., AN 1B3Iedictomay be tidi @&hpsweeaglaa@ lhosed

herei n, whether inplenented i ndependently of or conmbined with any ot her

aspect of tcbmndmstmladmaanomonlzb’irlzexmrfmlr aanmtta@pamhmg mEybibsan lanspéeanteiateed or a

nmet hod may be practiced using an nber of the aspects set forth herein.

I n addi ti onlot{ife RWpE I§whiglemagy erhf‘s%@léy redg At dHd @ FOMINANBACTNIEO !N

apparatus gFthod which is practiced using other structure,

functional i 9} or structure and functionality in addition to or other than

t he various aspects of the disclosure set forth herein. It should be

under st 0od joRgt anReRERRBacRlo FIG 19i 8 ShBGUAIGHIERLPSER BEORIHE tHRY be _

enbodi ed by one or nore elenents of a claim [0032] The word ™exenplary" is

used her ei omsaresharthsedoyil Al gy aHowa/mtphleg fionsthard€echiprat fa the OF&Non. " Any

aspect descyjbed herein as sarily to be strued
h {j Hom A Sﬁgeﬁﬁz%? X gr 24 pecl}/lplef [%Efgﬁml}é% 801,Et10n l%(l)gl 0%

as preferre PR dion ageous “Over ‘o eachi ngs

herei n nay tixeframe 02 P0G at, &gk hdatler 4nd@l.thk dath PPitiRARMLE Ue Wabdthie@EitRe i temed by)
a variety of wred or wirel ess apparatuses (e.g., nodes). In sonme aspects,
a wirel ess Sko@eds pindheRFPM me a@élaga%r-‘nwewqqﬁh&ar‘énn B#thi ngs herein nmay
conpri se an access point or an access term nal or a piconet controller or
ot her type Wi r 894ﬂ t nprrse
be i npl errer%@fg%l as eh?é§ ﬁ%\\%\hﬁggnﬁ% eB eﬂggd ?%gél?\'lef:bt%\(/1\/%?%2ré mé?"t ro?%rf&m(édgﬂl
eNodeB, Basey S‘snlaabileomezfusrmpaﬂlé ef porfoBBale) the Basespdnding ﬁmcﬂems Shatricoms IﬁlaﬁTS ),

Base Station ('BS"), nscei v r F nctio dio ter dio

Tr anscei vernC\%%fs QO%W xvareeélfi A, CO%P@% @31 %ga Weeﬂ b peligedg) © Ragi o
Base Stati @Qt fotfBSted: to(arcu§91%n% ﬁéatffoﬁrsﬁéd"ﬁé ﬁ‘l%gratfs eRaal (ﬂ@%%&e&&"rm nal
("AT") may conprise, be inplenen known as an accesSs termnal, a
subscri ber Genaraillgnwhere shetss @neromelratlgnﬁ ltllustaatrrd)m Higurss, dbdseoperatipemmeehseat i on,
a renote ternina rmna evrc .user
R S e R M G o R AT e
term nal My 6RmRMIbSBocks 58150 Austi@lcaPROTE, 5 SorkBpstesitel BRARNSI0A Session
Initiation Protocol ("SIP') phone, awireless |ocal |oop ("WL" ) station, a
personal didgPpdlludsidsn &he. JAPDA"), a handhel d devi ce having wirel ess
connection capability, or some other suitable processing device connected

o a wi el gasnTodeRl yOeaRrdh il fry OB RN GRSRERLS f aERAbEE n Y. be

i ncor por at nto a pho € g., ac one or smart

conput er (ectjons. &ok amlqm,,“datepnnmwlmaycmnhmdmdanlamrg dempmmg, @rq@essnmggl e
conputlng evice (e. ersonal data assi stant an entertainpent device
(e.q., an,r& St HOKENE it (2 <a0lETE P01 § 'Aafagae&savotg%#aﬁ oni ng
system deV'sﬁﬁ@tufé') ﬁ%ﬁaﬁlﬂgﬁn@ﬂ%q&@' le%e"dl&&rrlﬁiﬁ%” hﬁy?&”&d&‘éé&@ng?
communicate via a wirel ess or wired nmedi um Al t hough particul ar
aspect s ar ectesuyg ifbethatiens ramessmgwe g/aaqcassrr@r@team penoy) and thedikef Alfmese
aspects fald, within

Advant agee. BT S POABCERe e e bRe AE S SR B PR T

disclosure is not intended to be limted to particular benefits, uses, or
obj ect i ves.[opRgt her ThaspReb dSpahtidhie fdhaidRsRibaE abdvet madedp drforbed byoad! y
applicable to different wireless technol ogi es, system confl urations,

net wor ks, &RH SEFRISMPESicapRby ok R traneheapIations wishap éfaliKPl}SLgi)@fdea%fed by way
of exarrpl e referred
aspects. g&/g} %}ﬁ WP gldJc;it‘?@crl p |gﬁegﬁd£rﬁ{%%§ge®fgﬁh%@g*’% 4 ?)Iplejltsap rglas?l ve of

t he di scl OSl]lll[Sﬂ‘afedtlhﬂI‘e Ripams hiagibt ipadorntdiebys@opsp@iditghandicnal esarseapdilag
defined by the appended cl ai ns and equival ents thereof. AN EXAMPLE W RELESS
COVMUNI CATIPERSTEY ST REA TIPS 10he t echni ques described herein may be used for
vari ous broadband wi rel ess conmuni cati on systens, including conmunication
systens that are based on a single carrier transm ssion. Aspects discl osed
herein nmay be advantageous to systens enploying Utra Wde Band (UWB)

sr gnal s [ ncI udr ng m I I | net er - wave sr gnal S. However the present disclosure
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comuni cates with user termnals 106. The base station 104 may
alternatively bereferred to as an access point, a Node B or sone other

t er mi nol oy@.20//Bed1th 102 within the wirel ess comruni cat i @0TAE2M0005260 may be
a piconet conprising a collection of one or nore |logically associated
devices that share a single identifier w,th a comobn coordinator, such as,
for exanple, a piconet controller. [003 FIG 1 depicts various user

term nal s J@021di speErsedidul iQLEHOW loiRel HYSseiod@Ps ankhErdugtetedeeibsd mal s 106
may be fixed (i.e., stationary) or nobile. The user terpinals 106 may

al t er nat i vépyndston sfitrthepresent ésﬁCMOéwstr@Ysheampéﬂment@dzrd%fom@ngﬁb|a§eneral

t |
Lorm 12l <. cEHRAC RS ol TRRL FoRLER00P) SLAMANG) liafle FRULRTEN
phones, percaema(ASiﬂ(gl 4 fitldgssdramnanbk g(aFéDﬂxﬁa)y, s@ﬁh (HRﬂAi) slaxth@gsogrammabrs s

nodens, tQp conputers,. personal conput £0040 A variety of

al gorit hm; %a d%@%é’&@nﬁ‘;}“ﬁ@ SR ISty r%% arfyyatef@mpgopete el
conmmuni cat iy

om0 A SR AT AT PR Bl

base st ati pungoiOgroapdot ey bs e mitwpricassos bi0Hh the abaoandatheerodesdor VAR be
techniques. If this.is th ase, the wr ess (of0) cation system, 100 may
e rof ar r ey GoneRii i A0y E Bifce00 £oT R SR TOBHE S PRk e A
facilitatesrddesdds Eﬂa%%'ls%rbeflﬁ@mn@enk@ﬁ% aSdoditiPRioh Of cbBp@titiS@videsdg nal 106 may
be referred to as a downlin DL) 108, and a connunlcatlon |'i nk t hat
facilitat e@omlbmgml gﬁa ErSPfandmralcmces@rfm plaralityoéf misreproeessorstoacioon 104 may
be referred to as nativel y be
ot erred ¢ dnoré S BRaRa I skitpberbhigsta PRPARI KEMY offe S splfeilbng e

be referred to as a reverse I|nk or a reverse channel. [0042] A cell 102
may be di vijgbes| i nt Ohastbps qflaamshed or SlgdritBm dbsetddan cddidction avith hlyspresint
coverage area within a cell 102. Base stations 104 within a wreless
conmuni cat idElasyssras; bogmbrdjed dirqetly én Bidwarsain & ?Pitwaé%ﬁwéﬁkﬁé?@t%@ 1 ow of

ower Wit hi rti-cul be
Peferred t39“%“§?#25§?gnaFﬁﬁﬁﬁﬁﬁ%%%%wﬁd%ﬁg?wéféé‘%&f?ﬁﬁgﬁgﬁﬁgéﬁggﬁﬁgﬁgy
conponent s stanage mediutnehattis knavedinithe artvilaned esspiswifsoréd@antdiathanayy be

enpl oyed W thjn Eﬂe Wi el ess communi B%P en1100 T eless deV|ce
202 is an élﬁ%dwﬁ BFENJOREAFFESs MGRrY re t‘?flygtﬂ?rgﬂr%@dﬁrb
thevari ous Emmqﬁerﬂ@@cmbﬁ@mﬁfeﬁwy r'ef St 53&@&%@@%@&%%&%@ a base

station 104 or a user termnal 10 44] " The wireél ess device 202 may

i ncl ude a RAdewdop fot mmfbwr@umdnblmammmsmrsmgie mkeustionedramenydevi ce

202. The pr.oces or 20 referre centra roceSS|ng uni t
(ory | Nemorsrasts. G R He gl S SRET aifrdR cod Shiefls RS and T andom

access ”Emﬁﬂferémgramﬁ Qiﬁ'ddt@fos!; ARiltTpIe bto gé n@deh. dadtérabOmebRnPhagessor 204. A
portion of the nmenory 206 may al so i nclude non- volatile random access

nmenory ( NVRamled %Pfﬁﬁ@ﬁé@fs%lé thpg herpypgassriogn prag finformpatiagfirenal andridritar i t hnet i c
oper ati ons p, C d 206. The
|nstruct|oh@%ﬁﬁ 04&89&ﬁ£%6@§£&ﬂjﬁg8§%g%% g%l%%%ggéﬁﬁ%enent H% met hods
descri bed hﬁbgmmnth6@45}$6he mnreless devi ce 202 may al so i nclude a housing
208 that may include a transmtter 210 and a receiver 212 to allow
transm ssi on and rﬁ $¢ gﬁgf data between .the wirel ess device 202 and a

renote | ocat®Yn. tlasedNerrin RRMPHEICANFY ™Or9 SITRS OASUBHN ned i nt o
2, LT anscel wericahd A ARLRNAA AR R ALAAGRH shbrk iy NOUSIAGR0 and
electrically coupled to the transceiver 21 he w rel ess device 2

al so i ncl udeth erstangthenw)theutl deppiieg froanthriscaperod thmqlalmSpIneoth@cmrderlmless

mul tiple transceivers nd/ or nul t.i n rel ess device
202 oy al SoPFSIET B 4f SPtachtisds Fosti S5 HERAT 489 O L LGB HE SRSt ort ¢ o
det ect and agy@nhétions bl g veaN&lifi®f with@ntakpartifs BloMelle R thd @mndkel ver 214.

The signal detector 21 may detect such signals as total energy, energy per

subcarrier per synb power spectral density and other signals. The
wirel ess dé¥¥e 20Phahychgnsslcpeithed aaybedmgianagntesi ighardwire sedwaic, (DSP) 220
for use in 7

wrel oss ddrRarSR e SRSy (it Kb PRa Ay S EOMEORERIE MiEbe

i nclude a powat aduis orancﬁeﬁfstrod:tl@ls@nal cobpsieraadableshatiug. Aisgnade hediai n
addition to a data bus. [0048] FIG 3 illustrates an exanple_of a

transni t t e™&0® étnbféwa'i@&gbe ‘Aﬁﬁé]&i Cill DGO ADY el DT IS IR a1 PRATRGst em 100
that utilizes a single-carrier (SC), an Othogonal Frequency D vision

Mul ti pl exing (OFDM or sone other transm ssion technique. Portions of the
transmtter 302 may be inplenented in the transmtter 210 of a
mnrelessdeV|ce 202 The transnltter 302 may be |nplenented in a base
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gquadrature anplitude nodulation (QAM, etc. Thus, the mapper 306 may out put
a synbol stream 308, which may represent an input into a preanble insertion
uni t 310.wpQOBORosihe preanbl e insertion unit 310 nay bePcoafS2ganected or
inserting a preanbl e sequence at the beginning of the input synbol stream
308, and may generate a correspondi ng dg%ia stream 312. The preanbl e may be
known at the receiver and may be utiliz for time and frequency

synchr oni zahd @6t lirshaaebudbsdohipater98adabiduaddiZ édnl dpaiRd ReMNREM, decodi ng. The
out put 312 of the Erearrbl e insertion unit 310 nmay then be upconverted to a

desi red tr dFRQMs EBGRENEYT efhpipitiigaldislagtpigce.raspiene Jisk Royageoppthcend 314. An

channel . [ O Ekeh BTG br By FRY i R bR B oS R BT oy e
used wi t hi pregrimrcetiessthdérncef id@aictibag orudatd $tAeaures |idnbdteas e atessedbyonme

ot her transm ssion_techpique. Portians of the recejver 402 may be .

i npl enent e&omﬁuﬁeﬁé)lﬁléé‘é‘{] digs, a@f@ed&?@r%tnvw%ﬂ%g@ﬂmﬁ@% Cz‘@b.qa%élsw@&ﬁl}er 402
may be i nplereRLAM JRadi DEH T R dnArBILGSS! YikendRiAIA Adudifyom a
base stati gﬁ&?%% ondegaggﬁﬁglﬂg@gﬁ%égr’eggi vgr 93?0 lkérlg]yggldzsoégléla y

i npl enent edeprndecchiagensgaticdly, $04de fioes ropoeiuee dga datical l§0Mitl lasars.a user
termnal 106 on an uplink 110. [0052] Wen a signal 404 is received by an
antenna 40 it be down-converted to a baseband signal 4 by an RF
Front end AUH' At § R cirBIRAP0F TG OPEas § SA DY GhaiOErg) POARGRE arr i or
dat a comumefratnhiaBshd oAb Yres@Bd h&6is. Pordx@mpl, Sudhad dpvReriyo@asiat a
portion. A portion of the preanble 412 may be used for channel estimation
by unit 416rodeeteiry eempaicar eprapyigrycasiablormedivaddving iasirusterrs storad (avd/aini t 420
enpl oyi ng Vi I oL C I i 4 o) A pper 424
my i oput Shesleleof RS RIS O s REHRL G o PP AR SIEIEERST (e
synbol mappeifgrme ferdictaiont datrivabhdpeanf Borreetlainyaspdees, trpoapuddprdgram FI G 3
thereby outputting a data stream 426. ldeally, this data stream 426

cor r espondPreBict KAy gisfudedpakagng magdalor ovi ded as input to the transmitter
302, as illustrated in FIG 3. COVON MODE FRAME STRUCTURE [ 0054] The

wi r el ess SYRbAM 1000 fIAieh idledidd nfdh GisolocAMsFARIGERA uffbnkil s AW deband
(UIB) systemthat nay be used for mllimeter wave comuni cations (e.g.,
conmuni cat inogusunai For exaomle, iifethe fofegare nctyarsitdibiiomGOveBsit$,. seked walothepde UWB

physi cal |ayer (P may su rt ingle carrier Q). dul ati on and an
&Y hogonal THFRGBHEY uiRgEp B BbeirRs SRuprRs et RS oy ng a
common md@inégﬁBL%lr\oﬂﬁﬂﬁfae%§te‘éﬁncﬂ6 898uch hE enffdved, $adlo, Sind BhiBrowdi ) tBén fHede used
by both SC and OFDM devi ces for beaconi ng, network-control signaling, and
base-rat e davdalcwhieufibaaiionsble, tm@%palrrgkﬂcm weiplobeterilegiey spchegui red for
| nter operabl bty BELEAIALLTSL Rt 8} 58 ASNliosT oRRth Ali{Ie 80k re! ess
networks. It may be at'So advant ageouls, "especl a IIly T Or oW power "W r el ess
devices, that the CM schene enpl oys a conti nuous phase nodul ati on (CPM
provi di ng agoovglansniFssicdnt sioghbbe pidriaehtibaimbdeoyald@erthckhppropriaiesnm ssi on
approach may ensure that power anplifiers at a transmitter operate at a
maxi mum | ey for petptping dhgemetRodhyic teehmigics datsriked E%remaﬁqbsﬂo‘@vﬁ@a@ﬂh based
transni ssi gnqRf Gfdtwist OABOEd 685 LALNAIRAGHT 0P badc BN &S 8Pl dbRCEGS U €
support nethods for generating a frane structure that may be used for

t ransm ssi erampleSQchudieh @t ean badoupkddvhadaihvat edfasilignaths. transfepoemespdat , a

chip rate of an OFDM transcei ver .be, set as, 1.5.tines,a sjngle carrier
(SO chip ParemifphempBodsdesciteditem A Ra: Vil mAtHat Y e case
of OFDM tr aR&M & Rpro¢iaedBia skRbgeMadmI(€ ., RANMNROSE aGihyBichlatdtagSmemt O
1728 MHz, which corresponds to t%’ue 3 dB bandwi dt h of 2160 MHz channel

separ at i on,su¢thasre edmepaCFOM Aot ffappy alisk, ¢tc.)esuch thie a OFDWIEhng andioebaseay be
2592 MHz. | f .the OF de enpl oys total of 512 subcarriers, then 154 of
the_subcar Pl Saby i BE SR B fubPh Bautioadt PP eoRordie hERad "oy
the occupi et SAanWMBrédver,aRd otRe k@ tabBytclitri@RATRpRvIIRE! thogncthdicandi er s
occupyi ng approxi mately 1728 MHz that nay correspond to the bandw dth of

t he SC trafeshnsgprodespibrd hargosry deviee go by yHigrd.may enploy p / 2 - BPSK

nodul ati on and may be spread by CGol ay codes before transm ssion. This may
provi de a i-cC r it i . Length- 128
Gol ay codegM)?}’ay bgﬁﬁi@g&; vlv]?1 ][a ﬁls{no%g%%a?fé%ér%%g{ Séﬁ%ﬁ elﬁltélt tgﬂqfl < Ilgg?/é codes may be
used for spoegiragpnodnddangonf@®Ristritb&Gabdres Warious raedi fiogemat dhamgesfand
generating and processing a frame structure common for both SC and OFDM
transm ssion schenes. Qperations 510-520 nay be perfornmed at a transmtting
side of the UWB system and operations 530-540 nay be perforned at a
receiver side of the UAB system [0059] At 5 10, a preanble and a data

payl oad may be first generated at a transmtter. Follow ng that, at 520, a
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second chip rate different fromthe first chip rate. At 530, the frane
conprising the preanble and the data payl oad may be received at a receiver,
wherei n twe 20suBiaaed frane may be corrupted due to vari ea3/uskéeoseedf the
wi rel ess channel. At 540, the preanble and the data payl oad may be detected
Wi thin the received frame. [0060] FIG ? illustrates a mllineter-wave
frame structure 602 conprising a preanb % 610 conposed of at | east one
repetition vafiators@RG I mddiBn G @yangesiem, dgBationfanideReEls 0B A2 rAdtHo® Hhdt a

payl oad 630. The data payl oad 630 may be spread using a | ength- 64 CGol ay
code pair @Ppaatus desnbahebaye wthoat @fzmém)g frgy d1gcomhel the elditbt-e 610 may
further conprise a synchroni zati on (SYNC) sequence field 612, a start-
frame delimter (SFD) field 614, and a channel -esti mati on sequence (CES)
field 616. The SYNC field 612 nay be used at the receiver for automatic
gain control (AGC), DC-offset renoval, frame detection, coarse frequency
estimation, antenna switching, signal-direction finding, fine frequency
estimation and channel estinmation. The SFD field 614 may be used to

i ndicate an end of the SYNCfield 612 and a start of the CES field 616. The
CES field 616 may be used for channel estimation and fine frequency
estimation. [0062] The SYNC sequence 612 may consist of a repetition of
ones spread by CGolay codes a 4 and/or b 64(i.e., codes generated fromthe
Gol ay codes a 64 and b 64 using a cyclic shift to the right of i sanples).
The SFD field 614 may conprise a sequence { 1 - 11 - 1. ..} spread by the
Gol ay codes a 4 and/orb' 64 . The CES field 616 may be al so spread using
the Golay codes a 4 and/orb'64 . The CES nay be fornmed froma repetition of
code a 4 followed by a repetition of codeb'64 . The header field 620 and
the data field 630 nmay be binary or conpl ex-val ued, and nay be al so spread
using the Golay codes a 4 and/orb'64 . [0063] FIG 7 illustrates a detailed
structure of the frane 602 fromFIG 6, which is | abeled as the frane 702.
A CGol ay sequence a 128 of |length 128 sanples nay be used for spreading to
obtain the preanble 610. For exanple, conplenentary Gol ay code pairs nmay be
generated using a delay vector D=[64 32 16 1 8 2 4] and a seed vector W=
[ 211-1- 11 1] . The generated conplenentary Gol ay code pairs nay be
expressed in hexadecimal notation as follows: a 128 =
30A99A0330A965FCCF5665FC30A965FC, (V) b 128 =
CO596AF3C059950C3FA6950CC059950C, (2) wherein the least significant byte is
to the left and the nost significant byte is to the right. [0064] The
sequence a 128 may be sel ected such that to ensure the follow ng
properties: zero nean after being rotated by p / 2 allow ng easy DC- of f set
estimation, zero correlation zone (ZCZ) of 32 sanples on each side of a
mai n peak, a | ow side-lobe |evel of 16 sanples outside the ZCZ

Furthernore, the Gol ay sequence a 128 may ensure that a parallel CGolay

mat ched filter can be enployed at the receiver for detecting the
preanbl e. [ 0065] The | ength-64 conpl enentary CGol ay codes may be used for
spreading to generate the header 620 and the data payl oad 630. The CGol ay
code a 64 may be used alone or in pair with the Golay code b M. The
foll ow ng conpl enentary Gol ay code pair nmay be generated using a del ay
vector D=4 32 8 1 2 16] and a seed vectorW=[- 1| -1 1111 ] : aM=
8822BB1 1782D4BIE, (3) b 64 = 77DDBB1 187D24BIE. (4) [0066] The pair of
conpl ementary Gol ay sequences given by equations (3)-(4) may provide a | ow
| evel of cross-correlation with the preanble, a | ow side-Iobe |evel of

ei ght sanples for any data sequence (e.g., if a Hcode is followed by a 64
or - aHor bor - b, and if \ >Mcode is followed by a 64 or - a Hor \
>Mor - 1) 64 ), and a parallel Golay matched filter nay be efficiently
enpl oyed at the receiver for detecting the preanble and the data payl oad.
[0067] In one aspect of the present disclosure, the spreadi ng sequence nmay
be changed randomy (or, nore precisely, pseudo-randonmly) froma 64 code to
b code. For exanple, a linear feedback shift register (LFSR) may be

enpl oyed, such as the one illustrated in FIG 8. If a value at a selection
i nput 820 of a multiplexer 810 is equal to zero, then the sequence a 64 may
be selected for spreading of a current bit of a seed vector. O herw se, the
sequence \ >M nay be selected for spreading of the current bit of the seed
vector. This random zation approach may whiten the spectrum of a

transm ssion signal and renove all spectral |ines. The random zati on may

al so i nprove channel tracking at the receiver because a sum of matched
filter outputs froma 64 and b 64 sequences, when conbi ned, may provide the
|deal Dirac S|gnal characterlstlcs (|. . no side-I obes are present). [0068]
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equation (1). Therefore, the SFD sequence [ - a 128 - a 128 - a 128 a 128 -
a 128 a 128 - a 128- a 128 - a 128 | may be obtained. This SFD sequence may
be det ectwo 2ato/3h@1r ecei ver either coherently or differeaTitskeog/o5é2he ched-
filter (MF) outputs for the coherently detected SFD and the differentially
detected (DD) SFD are illustrated in Fl 9. [0069] In aspect of the
present disclosure, the header and data“payl oad may be encoded using a
rate-1/2 Low Density Parity Check (LRPCAI®M®des. Ot her aspects of the
present disclosure support encoding of the header and data payl oad based on
sonme other Forward Error Correction (FEC) codes. [0070] The channel

esti mat i on lsequehBwthodtey) wigeless Gormni G OARSORPHESUt i | | ze a conpl ement ary
pair of CGolay codes of |ength 256 sanples or of length 128 sanples. A delay
vector D=1 2 ] e ector W=l 1111-11

] may be enploygﬁ@#g%§%%g%gtgbﬁﬁgaéﬁ%hﬁ§%§’%g%plenentary Gol ay codes of

| ength 256 sanples: "256 =05 CCOOCAFOCCOAACOFAAFFACOC
C OF A C O (5) andshitEsa FamRsSONOAGRStISFFEZQacAbeABROBAGBACVherein the

Codes g ved BBy 0A SRL oy By ARG 45 bRy SRy RERE L !

Cr 0SS- cOor I ghiyt taRMnWithd\ddtd) faydb KB HlafsrBi@AH @8Rdind td MNOhE@maPPRqh&ee! of 16
sanpl es, zero correlation zone (ZCZ) of 64 sanples on each side of a main

peak, and riyisisa Meltiplaxag (OFPYlpaessushion schemp et pegeand elip cye differentched
filter suc t CQF mat ched filter can be configured for processing
the CES, t E%Ot“t‘] glfgmpc?l%'e, and the payl oad. SI NGLE CARRI ER FRAME
STRUCTURE [0072] The single-carrier (SC) frame structure may be simlar to
the CM fraife st Mhetnutieod ofl it Bivelctrdim thel S8Sondechanchtyis 1Hotimeehigharth&Che
preanbl e agy bgfshorterconpared to a CM preanbl e. The SC preanbl e may
support t woTHre84nii% nodes, i.e., a mediumsized preanble and a short-sized
preanbl e. Difference between | ong, nmedium and short preanbles may be in
the nunmber 30f 1 apRthdth@NSt YimDhderSR AGREABC 32&ewafaeﬁaywd@g%@ww byl
within the SYNC field, within the SFD |l ength, as well as in the nunber of
repetiti onsisig oGoloayosegaksicedesa 256 and b 256 from equations (5)-(6) (or,
alternatively, a 128 and b 128 sequences fromequations (1)-(2)) within the
CES field. 007 I - | eV ' L a burst
struct ure day be S b HEILRF IR A R Gt Bon 0o
exanpl e of (8YD)styuchée, arsaareFainidpélihiesr (SAP) &6d & Canfne( Estématich Stajuéndeacket )
1002 may be first encoded utiIizin% sonme Forward Error Correction (FEC)
code and nd$GEBR apdppetein fiee N ke SpDyand thaPER ags alpspreasl bycysare Helawil at i ons.
After that,, &%@ nodul at ed data packet 1002 rmay be partitioned into a
plurality o? ata bursts 1010, as illustrated in FIG 10. The data burst
1010 may conprise a data portion 1014 preceded by a known CGol ay sequence
1012 (i.e. 5 a PiThetmdfdoddof{dtalin) 1,ofhek@n gamsnbittinehp Fremeepmpbissadrmpbagting e

b t | th .be fi di 25 | ) 0074 h
Panct h ea° keREYiggadsedtriol C8Plp B SR iant R Py f Risahd Pl

environnments with a | arge nunber of channel paths), whereas the length- 16
PWmay be wsed fioe s oft dldier Rifash@RbmpAvingonments with few channel pat hs.
A header portion of a sequence 1020 may enploy PW of |ength 64 sanples for
all types of signaling. On the other hand, a data portion of the sequence
1020 may enpl oy 2angwgting a shorghagdgsvighin ilg° fsapeia8d, and the length of the PW
may be signaled within the header portion of the sequence 1020 using a
one-bi t PW FI ag.,fghi@xAMekfort hladePRIBWT @6 ptSnfilainetdn the shBRReddieid engt h
of the PWis 64 sanples, and if the PWFag Ps equal to 1, then the length
of the PW itsndbitedapioeding f@hEHC FarsntisseorAdhérengt the ditst@dipsaepl es, t he Gol ay
sequences a Hand 1) 64 used for spreading of data sanples may be al so
directly used as.the P th t her .hand, .the | engt.h- . PVW may enpl oy
Che 1 ol | ovilng GOy LiER ST et Bt Pi Lot RORES ESBPsr s ampl %,
and the sidgtitakg dueMdh o?thd @ithe.Sanpl es: a 16 = 2D 1, b 16 = 7844 obtai ned
using a delay vector D=4 8 21 ] and a seed vector W=l - 111 ] . In
one aspect of the present disclosure, only a pilot word of aCbIaéWJype (a)

(i.e. Gol ay- codddheanaodpf caimed, Wwheggin Hie shee deades issgrpererd bys alow-t he
present di _ may be partitioned into sub-bl ocks.
Even-nunbe?%%ﬁéﬁgﬁgfggﬁgqﬁggcggﬁ&@b ay type (a) codes and odd- nunbered
sub- bl ocks may use CGol ay type (b) codes. [0076] In one aspect of the
present disclosure, such as the one illustrated in FIG 11, the PWnay be
further random zed by using Golay codes a and - a for even subbl ocks of
data, while Golay codes b and - b nay be used for odd sub-bl ocks of data. A
data packet 1102 may be partitioned into data bursts 1110 and 1120. The
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burst 1120 may conprise a data portion 1124 preceded by a Golay type (b)
code 1122, as illustrated in FIG 11. [0077] An LFSR simlar to the one
illustratwo20r/Bd6d1 8 nmay be enpl oyed for sel ection of gprasdimgseeguences.
For exanple, if a first LFSR output is O, then the Golay code a nmay be used
for spreading to generate a sub-Dbl ock 1%2’ and if the first LFSR output is
1, then the Golay code - a nay be used r spreading to generate the

sub- bl ock 1132. Ad appaf@@o0dwhERtR wﬁrﬁuﬁicﬁtﬁon@gcoﬁikjﬁﬁir%he sequence b may be
used for spreading to generate a sub-block 1134, and if the second LFSR
output is 1 then the sequence - b nmay be used for spreading to generate the
sub- bl ock 1134, agsacrawr spnfigedtogeneiate a pirapblsdsdi Aatansnlosgyangdhi t en a
spectrum of the transm ssion signal and may renove spectral |ines. The
random zati on My kSate @@ﬁfﬁgﬁ?e& fo't e Gmit fa RAMED Y AL tﬁ@?%ﬁlblé LRcking at
the receiver because a sumof matched-filter outputs trom sequences a H
andb 64 , watmagab westcinrteypreambicde trammeiitebadcoingt 4 simglk sarice€¥onse. OFDM

FRAME STRUCTURE [.007 An  OF r eanbl enpl oy, the sa Gol ay. del a

Vector D o AR TiS5OR SSHets b o I gty o By SSARHAM tsd e NBIR SRRt BE: Y he
SC transm %ﬁi&fho%%'eﬁ@edu@n%{ﬁﬁﬁsi&@M&ﬁﬁ@xihQﬁ)ﬁﬁNﬁ tRASHRRIOR sERPRUItGES. | N
one aspect of the present disclosure, this particular delay vector nay be

enpl oyed alsevpgdwhiphrate diffegnieemashe fiysecliiprate- 1 - 1 1 - 1 j | ] to generate
the follow ng | ength- 128 preanbl e sequences for OFDM transm ssion schene: a

P Ac5635005 oo T BRI AR A HAAAL WiREMiine (kb eliBFHie Ts LS fimes higher thap

128 sequenalgs fidhchiprdtd28 is an imaginary part of the a 128 sequence, since
t he sequence a 128 is a conplex sequence (i.e., a 128 = a R128 + j a 1128)

. I'n one aspect of the present disclosure, the OF ransm ssi on schene may
enpl oy a salﬁm i Egle@apfgawo glgon hf(fFl.net.fl? brgambls %ngg é@tgaﬁ%ﬁﬁ SFBTEGT t he
SC transm $3iQf.$nReMRore GBR{bddhe OFDM Gol ay sequence a 128 given by
equations ( )-(§) may be genéerated to have the foll ow ng properties: zero

mean on both real part and inmaginary part allow ng easy DC of fset
esti mati on,12zer dheappahias pbelaino Aewligemn)thepreambaopipsisconSpabronsiagionof a

Fur t hor mor 5 N Byt Bl e I SEBA G SRR OB A eamencsice of a

paral | el GotCay),nal emetkid thetSNOIhaSFD maGed TBR ar@dl ¥ebdd Bsusind Q¥la
peak-to-average power ratio after filtering (i.e., less than 3 ngl. [ 0080]

A channel €8€9hation sequence (CES) within the OFDM preanbl e may use
conpati bl e conpl enmentary Gol ay codes of length 512 sanples. For exanple, a
del ay vect D 5 - = [- 1 - ]
PO eT 1 ppafudadoPGadforRerch e Ml Rl SR Bt Ak i e L
conpl ex CGolfmyncoafdias: copBik®s a circuit configured to transmit in a contention access period
FF69990FA53 5009666F0A533(C3555A333C55FF9699F0 3C550069660FFF
69990PA5 33350650 BEFOASE S SSBAE KRB@&QB%@‘%A&E:@@AV%E%Q%P&{%‘}S a i512
5A333C55FFQ69 ArPACRleARE. 0QRYP666 FOSACC3CAAD09666FOA533C3
555A333C55FF9699FQA5 CCC3AAFF9699FOFF69990FA533C355FF69990F5ACC3 CAA, (10) R
5 12 ~~ OFQQ QFFSSCSSSASFO Q OOSSCSSSASAACSCCASOF QOOAACSCCASFOQQ F FOFQQ
QFFSSCSSSASEO QTbossrsssAss SSAPUDIQOFPESBESSSACF QOO, (H) b 1512 =
AACSCCASOF bbbQOOSSSCSSSAOFbbbQOOFOChbQh OOAASCCCSAFO bbQOOSSCSSSA

SAACSCCASOF bbb - 5A. (12)
[0081] The. compPt Cal s T oleg SRy CH By ALt FORe U L 107 M ey  12)
may have the follow ng properties: a low level of cross-correlation with

t he preanbl e sequéanae codfiduned ®itchasingbiee shevtdicaddr f8BosmpphescamblEChatinl28
sanpl es on each side of a main peak, and allow for efficien rall el
Col ay mat cﬁléf‘dsﬁms'wé%rﬁ@t%}tsntlﬁ%d FEERIREI the G BRSO ﬁ@heér%tt%qﬁﬁp £1iPt er
may be conf.jgured for detecting the CES and the remmining part of the
preanbl e. Furthernore, both conplex Golay codes given by equations (9)-(10)
and equations ( 11)-(12) may be conpatible with the preanble, i.e., the
del ay vect db. of Thgepparetmsbl elaimay4 behdreipltheishgrt headéreonpriass ntsmerionf t he
CES. In one as 1ectduofti %ho?ﬂpr sent di scl osure, a single configurable

paral | el mat ched e 1 er maf €' Used for detecti ng all sequences wthin the

preanbl e for both SC and OFDM transm ssi on schenes. [0082] For the OFDM
transm ssi on, preanble sequences may have a |l ength of 256



sanpl es and a conpati bl e set of CES sequences of |ength 512 sanples may be
used. The foll ow ng conpl ex preanbl e sequence of |ength 256 sanpl es may be
gener at edwoorg3esidel ay vector D = [I 28 64 32 8 2 16 1P{/seavaseeed
vectorW=[l j 1) -11jj]: aR56=66FO0COOCOCOCACAO-FFF
OFFCACA, (13)a i256 =
C3AAA5CCC355A53366F0009699FCFF963C555A3%§CAA5ACC66F0009699FCFF 96, (14)

whi l e the qgnpatllh@a@péi@ﬁls@fclbﬁﬁlgﬂ hvisekdin GRMFHoeh el iS BSHeeNEELy genes fdved
using a delay vector D = [256 128 64 32 8 2 16 1 4] and a seed vector W=
[l - j 1 j densityparity-check (RRChencodings12 ~~
FF69990FA533C355FF69990F5ACC3CAASA333C55FF9699F0A5 CCC3AAFF9699

e S Y N
AAS5CCC3AA0069660FASCCC3AAFFO699F0009666 FOSACC3CAAFF69990F5ACC 3CAA, (16) R

5 12 OF9969FF55C338AN0 Ee8GofHAABCOGH RAMCICBALIYEBE 900553 C335A0F6669
00F0669600AA3CCC5AF066960055C333A5AAC3CCAS0F666900553C335A0F666 900, (17) b

| 512 = AAC3CCA50F666900AACICCASF 9996FFF066§§%0AA3C%5A%19§9 FEAA3
C5A553C335AF09998FFS SACFE66900E 0688600 AASALEEAOESY #%}9?3‘&? A (18)
UNI FI ED FRAMEreH HGpbirebIE (OBl mithel &@Mﬂ% tBRGen o Crrib BT Mafsihi@glos Cheme

enabl es coexi stence between different such as a single carrier (SO

mode and a sFhegie Bpdud ahin it adethe %ﬂpaﬁpmsmemtméwewdmgéow rel ess system

may be furtdm[ Nt r Sﬁﬁb Ss
with Collisi ongﬁf\gmﬁd&ﬂl S‘g’ %@W@@H@%ﬂng M)%anﬁﬁ%gl%nw e&ﬂep*%s d)%i n the
Institute thpl:'da&(mffmeﬁﬂfr@mdhdfﬁl&ctmpmtes Engi neers (| EEE) 802. 1 1 protocol
using a C ear Channel Assessnent (CCA). A subscriber device nay be able to

det erm ne wheth a transm.ssjon_medi umis busy hy detecti.ng nble and
by deternidng ?Tesﬁppﬁétuapéalmé ,Wlaqa?lattﬂ%‘o%?cer&/ B 45 s t@?&g Prphan

subscri ber deyieenikpaws the frame length, it will be also known that the
mediumwi |l be in use for a specific period of tinme. [0084] In order to
facilitate operation in a Contention Access Period (CAP) part of a
super-framg9n tTHilé apEEEtuSO.@clwn$7spl@r¢m|ﬂ@capne@mbleaprdm dateppyileadne format 1210
|IIustrated|n ? ed, wherein the | EEE 802. 15. 3

super - fr ane e eg wpmgé)néprpgéegﬁogégo%%fl ed frame 1210. A preanble 1212
of the frane 1210 may be transmtted using the SC schene, while the frane
1210 may beoei t hek appga®Cof élamemrwméiten(af@ﬂeﬁmBlré&omﬁheesm Safthimizhddz may
use the sane _seguences as for the como ut a nunber  of repet|t| ons

of sequencé3YN§ é%ﬁnw,e@aﬁﬁ@%@d@lmésgﬁmd eflaarrP&yE%t&%ﬂo ugRSanbl e
1212 may b : 28 MHz.
[0085] A coish TR B v e R CCR S e Al RSB, Rind GO e
subscri ber cdéasi ce to determ ne for how | ong the transm SSI on rredl umis
busy. The comron short header 1214 may be transmtted at the SC chip rate,

and may co r se,the foll owin elds il]Justrated in 13. a franme
angth {1 el 1305 SPUBHIPE PR | b G MR Ao T RS %a%m an

SC/ OFDM bi Tco&n?ﬂ@es‘rﬂ&in@ & tfbdsmtmﬁgﬁl aborféntiol @ cEIPMASEITSM) DT aq0

enpl oyed for transm ssion of the frane 1210, a Reserved (RES) ? eld 1308
and a Cycl |d@ﬁmhbmdawelgﬁt©heit¢dle(r GRS, fhstrein UB1apparmtis and drePNE g in thpeci fi ed
within the frane ngth field 1302 nay be given in octets. [0086] Val ue of
the MCS fi ef‘%}eﬂc@ﬂeand i nformation about the frane |l ength may enabl e the
subscri ber device to conpute the franme duration. Alternatively, the comon
short headee. 12thenpyare@nbatiaint De, furtAerecodipiiadingon i n some units, such as,
for exanple, in mlliseconds. The SC transm ssi on node may enpl oy vari ous
MCSs. Dependi ng on ich MCSis utilized,. different d ta rates nmay be

achi eved, such éﬂ%@,an%qrge&%rﬁ%%a S@%bhq@éﬁsm hﬂeéhq\éﬁge #®d5 @ps, and 3 Gops.

[ 0087] The common short header 1214 may be transmitted in two bursts
follow ng a Forvwdads EritRhsRiifEGEIsREY hERE) foRIBGa MO praufble, dthefeik M Density
Parity Check (LDPC) encoding. A shortened LDPC code may be generated froma
rate-1/2 LBRatbeadler isgmnpmitigdtaceardidgite) the)SE tramsmigsidn sobems aefhetmst chrrovi de f or
appendi ng 288 zeros to 48 bits of theshort header 1214. A second step may
provi de for 8ncod| ng the short header 1214 using a rate- 1/2 LDPC(672, 336)
code. After discarding the 288 zeros, a resulting code may



be shortened to LDPC(384, 48) code. A third step may provide for
transmtting the first 192 bits in a first data slot (i.e., a PW1314 which
may be thwoQGoltapo@aode a H and a common header portion 1BCZ)USaed/056269
transmtting remaining 192 bits in a second data slot (i.e., a PW1318

whi ch may be the Golay code a 64 and a gmmon header portion 1316). [0088]
Referring back to FIG 12, a short Guard’interval 1216 follow ng the comon
short headeg. 121phenpyaratuk 0¥\ciaith DT RiigeihiRHoRehc@fercBinprikatiafdr@atiile OFDM
chip rate (e.g., fronF = 1728 M1z tol .5F = 2592MHz). A remai ning portion
1218 of t hendigamg duptionof the frampe header and the data portion) may be
transmtted either in the SC node or in the OFDM node using the
correspondihng chi i i Cri bed
above may gg'peﬁﬁgﬂh@%%g§Bg%§§%a?%a(¥§hﬁ§§%§8§§%a fggéfﬁ%%?ﬁ%gﬁﬁgaﬂﬁﬁe

cor r espondidegsifyynacity-chesk (IDECireacaslingay | ncl ude vari ous hardware and/ or

sof tware conponent (s) and/or nodul e(s), including, but not limted to a

circuit, an_appl,jcation specific integrate circuit. (ASIC), or.processor
Gener al 1y Siher é fEpaeF BEGELPRASEoH i Batiobtbuto /o GhietinBiiose
Operat'OnscHH%uQﬁ%%dﬁ&Eh%%ﬂﬁﬂ@@ﬂﬁﬁﬁggﬁkﬁﬁ&ﬁﬁ&eH&ﬁMﬁmﬁhus'fUnCt'Pn
conponents w I or exanple, blocks 510-540 illustrated

h simlar nunbering.
in FIG 5 correspond to circuit bl ocks 510A- 540A illustrated in FIG B5A
[0090] As used en&pis a preankle apd a dete@ariond:igd enconpasses a wide variety of
actions. For exanple, "determ ning" may include cal cul ati ng, conputing,
processi ng, deriving: i | k [ I : in a
Pabl o & qat abadingr & BRRRER e pRAEb IS Sup peb AESHIERE R ' £
Al so, "det @reanmblag tramaiticd clcwtdingee eisinigitgeafgerdSC) tremsmivigigschafmo mtafirson) |
accessing (e, g., accessin ata in a menory) .and th i ke. Al so,

Elp gy ARg %d%g%yg W igsmidted éetyqrﬁag t%ﬁb@‘étl“?@nalagﬁeachghi ng and

"determni &
the |ike. [HORLL MbGipHaId Qe NS LR RRSoP{chBRE RO S IR S eﬁiig%@ dRQuE may be
performed by any SUIPab|e neans” capabl e of perform ng the operations, such
as vari ous frvan thediret chipdfatr. sof t war e conponent (s), circuits, and/or

nodul e(s). Cenerally, any operations illustrated in the Figures may be

per f or med B correiﬁpndin fng;%gnal means capabl e of perform ng the

oper ati ons. 009é}W XA Tt Y Ust r ati ve | ogi cal bl ocks, nodul es and
circuits described in connection with the present disclosure may be

i npl erent ed or petcharomedntehhd) a general purpose processor, a digital signal
processor (DSP), an application specific integrated circuit (ASIC), a field
programuabl e gate array signal (FPGA) or other progranmapl e |ogic device
(PLD), discret e 2gaPeraior C??fgg%?%ftocﬁ@n%&i fepregmileaad & dﬁ‘érﬁ?%&ﬁg; dnponent s or
any conbi nati on thereof designed to performthe functions descri bed herein.
A general pur poserALARRS SR BeraAsMltGALIME AERAS Fne aRidhnd HirhRE
alternative, the processor may be any commercially avail abl e processor,

cont rol | er comipusiog dret prodrhble apd thet dataepaydasdi wherei the preesdby israysmittsd be

i npl emented as ,a conbi nati on ut.i ng devi ce e.g,.. comhi nation of a
08P and o AreveprORAseal e SRR B aE REs a8 Ship Mo RRTBI Rl o

ni cropr ocegapiosd istrah@mijttidGictsraingitd Bn ®rfRSEo s FeaquercyaDiyisks el
configurat?%g;ﬁLSBBS] %he stepg%%f g met %d or%glég??thn1desgggﬁgggin

connect i on (AFPM) traspissiparscheme et aosegend ¢hay rase didterad ifiom e fise chip rite.
hardware, in a software nodul e executed by a processor, or in a conbination
of ‘the two.a7A SOl hofiof FIOIHLETRYnhGRLAonb Roffbtish@r m of storage medium that
is known in the art. Sone exanples of storage nedfa that may be used

i ncl ude random access nenory (RAM, read only nenory (ROVM, flash nenory,
EPROM nmenory, EERRGNVhgremomg compgbisgermssanzglhandla dats paylaad,evievablle di sk, a
CDROM and so fqgrth. A software nodul e C rise a si.ngle ins ction, or
many 1 not r QEETGH W os R R C DR S FS BN B, BPOLge Pl LB T B Dode
segments, anRQHissioh b&lcaiMat RIFRYRIPratcAdid tRCAAS PayTbid W RaRhR QDR HREHA. A
storage nedi um may be coupled to a processor such that the processor can
read i nf or naen Onthpgersl Feaquenayi Rigisionf Muhmldxarg QDM rassnpissagesamedicdtt 1 n t he
alternative, the, stora meds um. dntegral to the processor. [0094]
The nethodgaﬁpgnggg%(ﬁgngﬁh%g%%?ﬁggagﬂgngrnﬁnre steps or actions for

achi eving the described nmethod. The nethod steps and/or actions may be

i nterchanged w tdotcotit tho@kdaeiblybidibuidatdepgiond.ng from t he scope of the
clainms. In other words, unless a specific order of steps or actions is
specified, the order and/or use of specific steps and/or actions may be
nodi fied without departing fromthe scope of the clains. [0095] The
functions described may be inplenented in hardware, software, firmware or
any conbination thereof. If inplenented in software, the functions may be

o, e o M. o o A e



reproduce data magnetically, while discs reproduce data optically with

| asers. [0096] Thus, certain aspects nmay conprise a conputer program
product fwoO 2psvd3e6im ng t he operati ons presented herei n. PEDUSe000pI269 such a
conput er program product nmay conprise a conputer readabl e nedi um havi ng
instructions stored (and/or encoded) thg eon, the instructions being
execut abl e by one or nore processors to gerforn1the oper ati ons descri bed
herei n. Fongcer tTaicin SRS Gaint 176 whefin i @EctiipaBE pithibRAMd thd'@yta bagbadde
packaging material. [0097] Software or instructions may al so be transmtted
over a traNemipysisdHtomagithmirarme psig a gpmanon; configerablgpadieemptshed Alini t t ed
froma website, server, or other renpbte source using a coaxial cable, fiber
opti c cabl tw i Lo 4o / i 1 , i T S
Fechnol ogi g such- o R LI SeRih s SEhotRn A (S PR e Henth Syl

cabl e, fi bdirarnpDicbmatab(SED )tand at(@ednpaibstimBGbn Sequente EEH of tleghowohldgiaegs such
as infrared adi q, and, m crowave are .inclu ﬁd int definition of

transm ssi oH dsdicdmneckotgmRaR £ofieursale Braly anaa@ﬂe&?ﬁ%ci ated that nodul es
and/ or other appropriate neans for perform ng the nethods and techni ques
described herei mheaRetRl SMIOEd Qe R HRsendhY 28 iQDIRHMAEhiBNerahdhs er

term nal and/or base station as applicable. For exanple, such a device can
be coupl ed thofizst eipvate. to facilitate the transfer of means for perforning

t he net hods descri bed herein. Alternatively, various nethods descri bed
herei n can,he proui ' . - si cal
st or age meC??Um ﬁé@ei@o%&%é%%ﬁ%eﬁ%@%&g?ﬁ l? F%}}Segi%y&%ﬂe@ (Q:Q’) , such that
a user term nal and/or base station can obtain the various methods upon
coupl i ng oR32pr oAmappgratisefos tvire Bgecomeansicitons hengeisinge. Mor eover, any ot her
sui tabl e techni que for providing the nethods and techni ques descri bed

herein to a devi ce can be utiAized” %Oggﬁ% It i.s.to be q@der tood that the
clainms are not PiTRFLEd SPHIgHE! Iraeiive? BENECHPHING 4 PRIl Asbh EdHE s

i1 ustrat eghaABRY ByhcV@h itRUS cATBIE -6 dah §fted SPANOR R RADNIAA bEQRGinfRY 2 bE Made
in the arrangenent, operation and details of the nethods and apparatus
descri bed abngleecaniier{8() traespaistiomsphemont ¢ Aest shippateand theedatd payheadorasl M5 1. A

dat o payt odin oG e RN ARG 0% maf BRLHE T8 R LA B R PG 2

payl oad, whehahidsibhechenranalsecdnd chippmssdiffted: ReRARETIRYCRIP rateSdndgl € carrier
(SC) transm ssion schene at a first chip rate and the data payload is

transmtted according to an Othogonal Frequency Division Miltiplexing
(OFDM) transni s&idstecke seniguied @ deskchHis reeampple andthgidafadiagloads rom t he first
chip rate. 2. The nethod of claim1, wherein the second chip rate is 1.5
times hi ghen t hametBesdiuk SF clahh B2l &einIne JREGELAAGRE tSh@bdide Wher ei n
the preanble or the data payload is generated by usrng one or nore Gol ay
codes. 4. TPhemnrhi¢ hobthoflaipaylvad compesesiarvitchie confemnds to fdemphe fsase wsing a

Synchroni zati on ( SYNC uence, Start Franme Delimter (SFD) and a
Channel EsPPWQFP&angéﬁgﬁgﬁﬂg%ﬁgfghg%gﬁﬂherein the SYNC, the SFD and the
CES are all spread by using CGolay codes. 5. The method of claim 1, wherein
tranSﬁittiBg.thQHE@gﬁﬁaﬁ@Gpékﬁﬁ33L&mﬂ&ﬁhﬁkhﬂm@hﬁmﬁnp@nﬂ@o}&?ﬁmﬁﬁ?@SﬁﬁperiOd
(CAP) of a super-franme defined by a piconet controller. 6. The nethod of
claim 5, fdiraAePebwitpr (SSilhgnd g&hepagliBsgmatiemSequeneaddiS)wif thei nicarplde prane;
and transm_{it;J - ' e, wherein the short
header is ??é%E%F%F§E@2@%%¥Q@§§g?%ﬁ@%%ﬁﬁkaﬁggE@ﬁ@%@ﬁgﬁkschene at the first
chip rate. 7. The nethod of claim®6, wherein the short header conprises

i nf or mat i 0351 ndiThatappagras pitliaom 3Df whdnen fthaseeonBchiff kae ivet. h Gchephighbathan 6,
wherein the short header is generated by using a | owdensity parity-check
(LDPC) encé@?&@?@?pKHQapparatus for wireless communications, conprising: a
generator configured to generate a preanble and a data payl oad; and a
transm tt egConfipguppstatud of Elaime B2 twiReréih ANEp e MBI DhipdisésGolRy 88! € and the
data payl oad, wherein the preanble is transmtted according to a single
carrier (SC) transm ssion scheme at a first chip rate and the data payl oad
i s transn tfed decandiate foowagleey ¢rygomations PUEMEEDI vi si on Ml ti pl exi ng
(OFDM) transm ssion schene at a second chip rate different fromthe first
chip rate. 10. The apparatus of claim9, wherein the second chip rate is
1.5 times higher than the first chip rate. 11. The apparatus of claim?9,
wherein the preanble or the data payload is generated by using one or nore
Gol ay codes. 12. The apparatus of claim9, wherein the preanble conprises a
Synchroni zati on (SYNC) sequence, a Start Frane Delimter (SFD) and a
Channel Estimation Sequence (CES), and wherein the SYNC, the SFD and the
CES are all spread by using Colay codes.



13. The apparatus of claim9, wherein the transmtter configured to
transmt the frame of data conprises a circuit configured to transmt in a
cont ent i omoacwasssiperi od ( CAP) of a super-frane defi ned POY/US2906626%
controller (PNC), wherein the apparatus and the PNC are in the sane

pi conet. 14. The apparatus of claim13, Lurther conprising: a generating
circuit configured to generate a short % ader within the frame; and a
circuit configumednt Grtré@nang b finhe cohptibinpegaeimilobh@wing philearermdhe,
wherein the short header is transmtted according to the SC transm ssion
schene at thepramble waitganpattied ove: a wHeleap@unaglyscasding|tep mngle cagiia(8Ch t he
short head | [N Qrepat | gl i i . r 6. The
appar at us. GPSane JRnigl SR il AT 1G pRAE R B0 Blarhlet BB ©,

| owdensi ty tgpai Dihogdret Krogu&RE)Dieistadviniplcking AOF D atadnussiboschame et £Ss
conmmuni cati ons, conpri sing: ans for generating a preanble and a data

payl oad; aﬁ@%éﬁ@r E?r‘ﬁ%f?rﬁﬁggg@tth%érséchﬂ?éﬁ% ®gnprising the preanble and the
data payl oad, wherein the preanble is transmtted according to a single
carrier (SO transl ftieRcASNER kA bid &t dshigdylate and the data payl oad
is transmtted according to an Othogonal Frequency D vision Miltiplexing
(OFDM transm ssion schene at a second chip rate different fromthe first
chip rate. 388. Tihe agppaarvislamt 3¢ ahareinthe waasdpndatertingdeoprdambicpnd ghe i s
LS tinmes bfaneti i an hie ThEst et HRanat: edfe L I0S, BRRALALURA Ol el m 17,
wherein the prpeé{r?b PP T RENGar & payFo% (S ge‘ﬁer%\?g gly g n% onhé or nore
Gol ay codegparallel midteBeddfipar at us of claim 17, wherein the preanble conprises
a Synchroni zation (SYNC) sequence, a Start Franme Delimter (SFD) and a
Channel Estimation Sequence (CES), and wherein the SYNC, the SFD and the
CES are al P9spr 48 2pparads aclesn 4y, wedes 2 Synchropiatighhay ¥ Giscgrenceag niatt7,
wherein th : TN : i

i Pl e S S R R S L
by a pi conetl detatedalsingrthd &NGhon wheigirable heraldgpaatetadsilend t he PNC are in the
sanme piconet. 22. The apparatus of claim 21, further conprising: neans for

ti hart head ithin,t f. : f .z 1tLi th
dhort “headdl  olBaPRG-EhS! HEaBI B er AT CioRORRAVERY 1 hedier heger a9 £

transm ttedhaa&pedp et 0 the SC transm ssion schene at the first chip
rate. 23. The apparatus of claim 22, wherein the short header conprises
information indicating duration of the frame. 24. The apparatus of claim
22, wher ei #1t he T9s@pparpangbelaing 3Gererein doe pyamblesgmapris A% Fedes.
parity-check (LDPC) encoding. 25. A conputer-program product for wreless
conmuni cat iygns, 1S - |

instructi orél‘g' exggg(%@%}%ﬂ ]%‘%fgladggﬁg?géttZB%&gglg%%&ﬁ%ﬂgﬂghg’%{gg{p%% %ad; and
transmt acbmaner-caxpble saadgunt hemprieagrbiseuaias checutdiatopay| oad, wherein the
preanble is transmtted according to a single carrier (SC) transm ssion
schene at a first chip.rate and.the dat ayl o is.transmtted according
o an O t hogonar HEREdUEHEY OO P EIPA Si? POR) MERSHL e SEROMIS hone
at a secondyRhiaRsthate odbd 4 ®1r8REs dhafieltaB&riing % a SALR dapi@ (SEPtrarRnidsicll ess
node, conprising: at |east one antenna; a generator configured to generate
a preanbl e selmincatddirat hayradaend thadata peylaad was trersngtied dqgardeel toont ransmit vi a
the at |ea one enna_a~frane TRLi-S] reanbl e and t he dat

oyl oad, v GRS EAPR BN BTGP NEED BB AP SRR R T e G oE R, 1 o
(SO transrhipsiaendifedentodthafifst 6igp rabigpdrate and the data payload is
transmtted according to an Orthogonal Frequency Division Miltiplexing
(OFDM) transm ssjon schene _at a second chip rate different fromthe first
chip rate. 27. Ae%&qhearqaa}blwqdeth%%ta@&‘ﬂﬁ%ﬁi cations, conprising: receiving
a frame conprising a preanble and a data payl oad, wherein the preanbl e was
transm ttedsovers gipMSEhRRScahiNRg): according to a single carrier (SC)
transm ssion schene at a first chip rate and the data payl oad was
transmtted according to an Ot hogonal Frequency Division Miltiplexing
(OFDM) transmi ssi bastomhentsnag; a second chip rate different fromthe first
chip rate; and detecting the preanble and the data payl oad.28. The net hod
of claim 27, wh%r géeri\,

i the.. . i ses
filtering the f Fane uegi%hlgﬁ:%l rg%%gﬁelg%ﬁlg ?%)éu?rﬁell%{ggo%gaﬁéﬁqﬂ%él% fﬁ%ﬁc%%&@?@%r.
29. The netphathtdé ad adam 38ylovd)evteidin thePyafisloRiag ath @ittt SYNC)a wiggugnce, a
Start Franme Delimter (SFD) and a Channel Estimation Sequence (CES) of the
preanbl e are



all detected using the common configurable parallel matched filter. 30. The
nmet hod of claim 27, wherein the second chip rate is 1.5 tinmes higher than
the firstwohop/a3edie. 31. The nethod of claim 27, wherei RCTIS29056269 €
conprises Golay codes. 32. An apparatus for w reless comuni cations,
conprising: a receiver configured to reg&ive a frame conprising a preanble
and a data payl oad, wherein the preanble”was transmtted over a wrel ess
channel aceaificngecoflify & NGhge earict E3C)(tRapmiskRASOAES AN HEH@NEPraad ardl fir st
chip rate and the data payload was transmtted according to an O'thogonal
Frequency Bha/gdass payiead vaprassmitéed cormiyng te 4n Sthogpen Fsedveney Rtvidosecond chi p

rate diffen . { zNi ; . . i

ot et t ho PuaisERE QRPN kA LRl «ALO P BEEROLirROR P E AR, )
wher ei n t hehipebectit configured to detect the preanble and the data payl oad
conprises a circuit configured to filter the franme using a common
configurable parallel matched, filter, 34. The apparatus of claim 33,
wherein a Synchrad{’?fef:%?triCB 1%%@4%@&%%@m © (gﬁ‘t: dﬁaé?*?é‘i)%@ imter (SFD)
and a Channel Estinmation Sequence (CES) of the preanble are all detected
usi ng the common configurable parallel matched filter. 35. The apparatus of
claim 32, wherein the second chip rate is 1.5 tinmes higher than the first
chip rate. 36. The apparatus of claim 32, wherein the preanble conprises
CGol ay codes. 37. An apparatus for wireless comruni cati ons, conpri sing: means
for receiving a frane conprising a preanble and a data payl oad, wherein the
preanble was transmtted over a wirel ess channel according to a single
carrier (SC) transm ssion schene at a first chip rate and the data payl oad
was transmitted according to an Othogonal Frequency Division Miltiplexing
(OFDM transm ssion scheme at a second chip rate different fromthe first
chip rate; and neans for detecting the preanble and the data payl oad. 38.
The apparatus of claim 37, wherein the neans for detecting the preanble and
t he data payl oad conprises neans for filtering the frane using a conmnon
configurable parallel matched filter. 39. The apparatus of cl aim 38,
wherein a Synchroni zati on (SYNC) sequence, a Start Frane Delimter (SFD)
and a Channel Estinmation Sequence (CES) of the preanble are all detected
usi ng the common configurable parallel matched filter. 40. The apparatus of
claim 37, wherein the second chip rate is 1.5 tinmes higher than the first
chip rate. 41. The apparatus of claim 37, wherein the preanble conprises
Gol ay codes. 42. A conputer-program product for w reless comuni cations,
conprising a conputer-readabl e medi um conpri sing instructions executable
to: receive a frane conprising a preanble and a data payl oad, wherein the
preanble was transmtted over a wirel ess channel according to a single
carrier (SC) transm ssion schene at a first chip rate and the data payl oad
was transmitted according to an Othogonal Frequency Division Miltiplexing
(OFDM transm ssion scheme at a second chip rate different fromthe first
chip rate; and detect the preanble and the data payl oad. 43. A wreless
node, conprising: at |east one antenna; a receiver configured to receive
via the at | east one antenna a frame conprising a preanble and a data

payl oad, wherein the preanble was transmtted over a w rel esschannel
according to a single carrier (SC) transm ssion schene at a first chip rate
and the data payload was transmtted according to an Othogonal Frequency
Division Multiplexing (OFDM transm ssion schene at a second chip rate
different fromthe first chip rate; and a detector configured to detect the
preanbl e and the data payl oad.



