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-C(Y'R*, -C(Y1)ORXor -C(YD)(N(RX)(RX)); R4 is an alkyl
of 1 to 18 carbon atons, kenyl of 2 to 18 carbon
atons, or alkynyl of 2 to 18 carbon atons; R5 is R4
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-C(Y"W5, -SO2R5, or -SO2Ws; Wb is carbocycle or
het er ocycl e wherein Wb i s independently substituted
with O to 3 R2 groups; W is WB independently
substituted with 0, 1, 2, or 3 A3 groups; K and K are
as defined above; M is O, 1 or 2; MZ2ais 1, 2, 3, 4,
5 6, 7, 8 9, 10, 11 or 12; Mi2bis O, 1, 2, 3, 4, 5,
6, 7, 8 9, 10, 1 1 or 12; Ma, Mc, and Md are
i ndependently 0 or 1; and Ml2c is O, 1, 2, 3, 4, 5, 6,
7, 8, 9, 10, 11 or 12. DETAI LED DESCRI PTI ON OF
EXEMPLARY EMBODI MENTS Ref erence will now be made in
detail to certain enbodinents of the invention,
exanpl es of which are illustrated in the acconpanying
structures and formulas. Wile the invention will be
described in conjunction with the enunerated
enbodi nents, it will be understood that they are not
intended to Iimt the invention to those enbodi nents.
On the contrary, the invention is intended to cover
all alternatives, nodifications, and equival ents,
whi ch may be included within the scope of the present
i nvention as defined by the enbodi nents.
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tradenanme product and the acti¢e pharnmaceutica

i ngredient(s) of the tradenane product.
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glﬁgﬁeaﬁmgs ﬁ%ﬁi‘aﬁ@ 8gr ofspmsts! Hdléyfﬂh‘.%}s preHeayingitdock 108 outputs
pbREARAEEH GyHBEP ﬁﬁéﬁ%ve&’ has ﬁHB”%M%lgz%—ﬁgﬁ block 110. Channelization

hosphonam date, and phosphonthi oa unctiona
toskidd 0 interleers thpsonsteltationtsynlibnkirttertdavebits DViaRtahfterlace table

ﬁhfﬁﬁﬁé uts B gggﬁégaagpd "phosphonat e group”

i nc uncti or noieties within a

[ook2ic Blgard ekhow@Pirbs 86ded BRASEHRANA Yo bt :
singl e-bonded to a carbon, T) doﬁ%lg@%%%ggmpgwé%gbkwk154 Bit
Busrirering3hlogk gkeowpry caterisavad bits; gehich aard #Aput into constellation

§Em&1e- . d a her~ o n, as Il as.functiona

gr oués?%?&%gi E{O?Iés? iat @ 8?%&3‘55)? 53'12#’\%5 MRAPPHS &lekt Aat outputs

canstellefpar aymbdl ampped GIBOWRELHS fret Bpht 6 SRARANAHon Iblock 158.
n

gﬁtaiﬁs a gyo phQrous having such characteriatics.
BIRratopdledk o S«hamelipes the senstellation spmboldnterleaved bits using an

e I¥Bve " : ) t roup”. incl.ud
O e O R PRl 5, Geuts OFDM
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as functional groups or noieties that conprise a
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characteriatics. The term "prodrug" as used herein
refers to any conpound that when adm nistered to a
bi ol ogi cal system generates the drug substance, i.e.
active ingredient, as a result of spontaneous cheni ca
reaction(s), enzynme catal yzed chem cal reaction(s),
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hydrochl oric, sulfuric, phosphoric and sul fam c acids.
Physi ol ogi cal | y acceptable salts of a conpound of an
woydreomy2egr oup i ncl ude the ani on of said conpora@/USE05/027104
conmbination with a suitable cati on such as Na+ and NX4

+ (wherein X is independent!yfselected fromH or a Cl-

4 al kyl grou For therapeutic use, salts of acti
Pl SRDETPYP- oﬁuﬂm thecuApFRrfayr gPuphel 1GRadkiiis AligH paingistributed

O B AR R BT are S 19 BTt Ry 512 16) wsive o

biagde 11hhm/e)reernng3@ﬂ ms gndsupacandsthe) rordmsnéshcv\ﬁﬁmrgrm afolt6 code bits

Rt S A PRl 2T b8 L 4555 125 4. 16). Note
%?‘ﬁ%ﬁ% oslo¥ c@ﬁﬁﬁ@t\?\%ﬁh@b@é’ Bide ch¥elof$idk irftra-group shuffling.

not derived forma physiologically
acceptable acid or base, are within the scope of the

pre 8 hydrocarbon

e
§]a:i\’1‘ie V}Lp@ﬂi{lﬁ@ﬂ@j‘%iﬁr&g}lgﬂcﬁ iyers y or cyclic
‘{‘(ﬁfsz!fh 3t QFBancEMMP |28 SerAb &limBhth he E%me} Gitedeavet yds interleaved
CH3), 1- propyl Ga-Pr, n-propyl, -CH2CH2CH3),
Zﬁtgﬂappyfor (donftellationpsyamiyal 1nted|e|g\@;pg)tg)ac ve bfmq}apnq}h dg@rsrty This

irell:i ?131 a¥es the n&?_‘g@%l(e&@g)c’oné_lg% o@ﬁy{rlsboéaﬂt&gélagg% l’l':ﬁg interleaving is

%ﬁt@);&:@%ﬂs 2-methyl -2- propyl (t-Bu, t-butyl,
C(CHS) 3) 1-pentyl (n-pentyl, -CH2CH2CH2CH2CH3),
2-pentyl (-CH(CH3) CH2CH2CH3), 3-pentyl (-CH(CH2CH3)?2),

Fouf} ", A, e G CRLACHRR Ot o Rbdihed; 508 Mbcarries of

(an GH2 G2 GHY Gty ed iR -arbit-teybrsal fadhicny |

&Q(ﬁé}(y BGWW%@?M%EEX | Vgngaﬁ o%ent el ﬁterlaces are

hyl I (-
bR, o

(- CH( CH3) CH( CH3) CH2CH3), 4- net hyl - 2- pent yl

&2‘%%?6 &égég)aégar %%ﬁ%l}(ﬁg n%%lh% gln% |a1g£n£f1é/t thé number of subcarriers can

Qdﬁidzalso Be dppalénieé Mdse gkilled 4 the art that the number
( C(CH3)ZCH(CH3 2), 3-di et hyl -2-butyl (- CH(CH3
)o@@rmla@egcanbem rtb@nelgliﬁ C2- C18 hydrocar bon cont ai ni ng
aﬁl{.’ﬁ? &\{otff glgg{s‘ﬁg%oo Eseﬁott é’% <L §£ Cy ?%dluSed: & %ﬁr}e%rgaﬁ%peratmn shall
%mbaflm%é&ﬁﬂlces)ﬂtlﬁarﬂ@ﬁlbdcﬁnbmnwhe Bllammhg&)dle rshbwsiﬂl,e opetation:
are not limted to, ethylene or vinyl (-CH=CH 2),
al lyl (- CH2CH:CH2) cycI opent enyl ( Co5H7), and

ﬁ()dg‘ Eenyl i ) AI kynyl " is C2-Cl18

car bon cont a| ni ng norma ndary, tertiary or

qy(BIS]c car fon atorrB W th at Ieast one site of

unsat uration, i. carb car bon, sp triple bond.
HO®}b! es i ncl udén“Bu?XPSP%“ linmted to, acetylenic

6{0@914) and prop%g&qﬁp%psa—l), "Al kyl ene" refers to
satu

rated, branched or® straight chain or cyclic

HodSpcar bon r adiferalintaf0,=0; ingciariydh) at ons, and havi ng
two nonoval ent di cal centers derived by the renoval
dP0¥ho hydr ogen étorrs fromthe sane or twodifferent
q@M@ n atoms of a pangng al kane. Typical al kyl ene
radi cal s include, but are not limted to, nethylene
([O@HP-) 1,2-ethyl (- cpoCAe=biReY(aWr TR T);

- CHZCH2-), 1, 4 bum (- CHR2CH2CH2CH2-), and the
P " Al kenyl ene" 1%’ to an unsaturated, branched
(2.1004_9,]ra| ght chaiyn or cyclic hydrocarbon radi cal of

18 carbon atons, and having two nonoval ent radi cal
déedbr s deri ved fwrft}’be renmoval of two hydrogen atons
fromthe sane or two different carbon atons of a
parent al kene. Typical al kenyl ene radical s incl ude,
but are not limted to, 1,2-ethylene (-CHCH).
" Al kynyl ene refers to an unsaturat ed branched or

o o "~ A



"Substituted al kyl", "substituted aryl", and
"substituted arylal kyl" nean al kyl, aryl, and

wanyilcalikyB respectively, in which one or nore REUUSY®E027104
atons are each i ndependently replaced with a
non- hydrogen substituent. Typlcal substituents
i nclude, but are not limted to, -X -R -0, -OR
16451 - s | INR2, -NR3, =NR, -CX3, -CN, -OCN, -SCN
-N=C=0, -NCS, -NO -NOX2, =N2, -N3, NC(=O R, -C(=OR
-C(=0)NRR -St =020, -5 O)2(]—| -S(=0 2R, -0O5(=0) 20R

@ﬁﬁp@% 1(\ &3;029) 3 &1 %ﬁg‘ﬁg g@%g suéﬁ(tg%?) ZPRR E@Qm% ®0and bitRev

1(OrEular-bil(1By byl op@(a@)uSR -C(S)SR, - O) NRR

Gl symbel Bthe coeqtatiat SnaiveRnendS Fh apEnthatefjs mapped

“ihto ﬁfeké/clrresg&idmg REbQHRAGY Ghea s@djt%ﬁﬁlt i1iA€arOfa@iBn Odccording to the
prodrug nol ylene, al kenyl ene, and al kynyl ene

D gpes sﬂmtyn@xs detbmngcchby aﬂhymgq]mglt, using ¢he interlace table as is depicted

terocycle S use r ncl udes by way of
éﬁgm‘%gdﬂac?% anlcFFﬁn?" 6%0[& %rg het er ocycl es
6RR| itadei B Maskaéd @n LfReddved RhieRatd|tgisle Olfn N&dﬂdzﬂme with an
terocycllc Chen1st%§ (WA. Benjam n, New Y

Eoe®limendr tTushe aagkpet Am@ptgllqtlorgsyrmbolg 304, angﬂgtegleamqemteﬂace

Qf}ﬁg g@é fat % OV‘EEt Z‘ﬁ%% %%ﬁ@ﬁﬁ'&l\é ﬁ@g’r 'Eér%g% %f (t3 10), interlace 2

(B EBE Riktgrladen6 K3T4)) waceVDI(Blrﬂaﬁ mk&lack4s (AB), iferlawadd (320), and
28, and J. Am Chem Soc. (1960) 82: 5566 In one
ép’@élﬁ‘feﬂc:@@%odl nment of the invention "heterocycle"

b/ 1
O[B&Jnr) Sa?%mb%a@t?&% &erout 3p fledi Hr'f‘?lgtﬁﬁgi’{eg %msegﬁggrr (l:)dg nlfg‘ €Interlace
maxhchhﬁeﬂambtmlsaudaét&tmmtmﬁy{fer gilotOAsN; result,sphe Ehaanplizes can use

of heterocycles inc]ude way of exa and,.not

RPHoh, SRRy oT doreuting, BV atrtes T CRADIAS, preg, Flot as a
(Qhélﬁlﬁm%mlnit Al ﬁbtaé QeYihed he&bhe slRE RifQRNOYM syibdIUAN Interlace
oxi di zed tetrahydrothi ophenyl, pyrimdinyl, furanyl,

tTnbénl)% Iuseqotprmay y klot W}mmthr 1nteﬂa@ta ,Smcy leight istterlaged grp used, there
ben ig;ﬁtg Sgh an 5 Wgﬁ Ibe: Bé’cnazs %I fb{ bﬂgnoneﬁ a¥10h and one slot

%PPﬂd)tdWiiﬂout lﬂasﬁbip@hbﬁﬁﬁbl ISlotyik ﬁl@éd 1@&‘ mel Pilot and Slots 1 to 7 are used
2-pyrrolidonyl, pyrrolinyl, tetrahydrofuranyl

tfor Ehmhwwmmﬁ isshown inekigarAHWbeisdhe V%palrms is the slot index 402,

q8¢30m %‘%5’1”{;{1,? j# e OFBRE S0P e WoaOklae: bAAd- 24l Yntry is the

theﬂttl:dl m&exZasﬁighbd ?)Zthl ydni,resipbiﬁchﬂg hlpt hthanaOIF IDIIVEyyrll bol time.
ranyl , isobenzofur any chrgnen xant henyl , .
dﬁﬁ%@@#@rfyﬁ hovys g ghmpistigation; ‘glé%fﬁ%a%??m‘ﬂ?‘%%%’%%?mmdmem
{%}wwﬁﬂﬁé dRtl; kes FdidQba thf]Yllle sélﬁ&hl@f'mfbﬂ’land the slot index
n o] azo purinyl, 4H quinolizinyl,
phidn@édaﬁjrrtyd: Pilob pog. h)ﬂ]hbd:qh@llfaceqmnnmsaare rgterlace index numbers. The

S”' gazol j n;glqibargld o %:I{Q‘%chp %fé%%'tn% ﬁl}ﬂ%%ca&?%%%{%i@h good

1@@»[{14},1&6 phenant hrol i nyl, phenazinyl,
phenot hi azi nyl, furazanyl, phenoxa2|nyl I sochr omanyl ,
c[hOﬂj]raTi;d pumlygr (jazomndgdnyuﬂl awquzggzs)thenyterlace adjacent to the pllot and

: ?q%ggllgl%l %Wth gag%{ I 20! LF%ﬂ&atQ r%ﬁéena@e%bfedul& ﬁl’vaysy !lsslgns a chunk

Odmltlf,rﬁ’ddgy lots REAZTRDIVRSPDOs td 8t eheazel] W is clear that due to the
oxi ndo benzoxazol inyl, isatinoyl, and

bn@rﬂlﬁtﬂmynlﬁedemnﬁ; yhe @ntigagusoflots Mpreeasakgae%a a data channel will
limtation, carbon bonded heterocycles are bonded at
position 2, 3, 4 5, or 6 of a pyridine, position 3, 4,

5, or 6 of a pyridazine, position 2, 4, 5 or 6 of a
pyrimdine, position 2, 3, 5 or 6 of a pyrazine,

position 2, 3, 4, or 5 of a furan, tetrahydrofuran,

t hi of uran, thiophene, pyrrole or tetrahydropyrrole,

p03|t|on 2, 4, or 5 of an oxazole |n1dazole or

o o L ) ~ N = o o o o




napht hyl . "Linker" or "link" refers to a chem ca
noi ety conprising a coval ent bond or a chain or group
wohomtesmsst hat coval ently attaches aphosphonat eCcgmusuws/027104
to a drug. Linkers include portions of substituents Al
and A3, which include noietie8 such as: repeating
units of al kyl ox e. ol yet hyl enox PE
ponyappedhyip eh%f@ﬂvgu(é‘ﬁ dnﬁlﬂl%%sa qfsyt%@lu@ngy leGI‘GS,Ity gain can then be
gqﬁ¥%hhyleneantno Jeffamne(tm); and diacid ester
am des incl udi ng succi nate, succi nam de,
fog]y tlolveter, thiml shait ass1@m¢nt@m,oﬁm slet tor Iphysl@d rinterlace mapping

Sblviofs ser Fpas SSPT T 1< etk Epe B b BB aRBEaidia chanmel
F%@nehb 8016 'Ihssaﬁﬁyg’ dbctad @Ry ocb@pisP metbrRS OMDM hsyfiols, the

I mposabl € on their mrror inmage partner. The term
mmerces)assrgued t0'the détgrchanngl dcmpn@tr dwgmverﬁhﬁﬁme, resulting in loss of

Ifrgglgqtnla& Vegﬁgl élﬁ%larﬁ ﬁiﬁ% tsrlgr% pl¥ ﬁzgclécia lhIf{ﬁ% rt:%%ugpheduler interlace

%"l’é:éf e., ckb1a&hS HRAMTRI 1ntéﬁ*sfc@} FoinEDM St S@ﬁEDM\ﬁ)trﬂbol
two or nore cénters of chirality and whose nol ecul es

0053 Higuns 6 rd@plctsnthg eperatiompbshifitngtibe Scirgdiler dpterippe table once per
di ff.ere S|ca | ¢
E)g:\fﬁ\ds syl eH}e Lucgésggﬁllry[ P@ g et?% Iséa{stﬁ fdt&hce assignmen
bR, V1.4.] QSpathﬂtrurles isoagpalbte dfffermtantmlyicseﬁadlﬁﬁemnt OFDM
under hrgh resol uti on anal yti cal procedures such as
éW@bQﬂ@phoresrs and chromat ography. "Enanti onmers”
?L Fﬁeéj.tré O FhEd QOLSRATBEA1i8h Ba QRd at ey §1'ilﬁ1ng sequence
e I posabl e mrror images of one anot her.
tr@utﬁngtmeahgmnts ‘ofqgood tand gioon ghahnebeatlmat@xﬁoe ratparttcular slot 502, in

relates to, _a disease or cgndition inc reventin
R (e ScPaME e, LT g for the
C i gﬂk? 586 %n&’ &Qﬂﬁin‘d{e@ Pe_seﬁf'eﬂ Tk Pt 1509. disteamBolindex 504 is

t1on, or relieving one or nore synptons of
mhewdpndaéﬁmapnmbud$tion St er eocheni cal definitions

B ER, B aSRPeED Ut o T ftces wit
%1)8@ éﬁarﬁ@@s@%‘[atéﬂ' fbllowaPky fegRanyof ibeladarwith pout dhbired estimates
S., Stereochem stry of ()é% ni ¢ Conpou

(d 9®n¢rastlt@rthe wiefassedgatioms of shest runkefgonsk dhanngl f5HIBs Hﬁ?riaces and

SERISURET Ty PS8 i o e s

RIdpRERE | thé pﬂerdmtergbé is markeasmth blsquranAcsphmoaltb yhe long runs of
active conpound, theprefixes D and %t R and S a

oed and porfbeanal RETANSTPIRbTLISP Pi i Gt Sler than the al
f

mﬁg% !l;r?e(n?? Oﬂteaé %IE rﬁijdlyr g§y g(fn(lf%usgg E? gﬁg? éduté Eaés,kgll“he simplest

Gkq ﬁdﬁbahs tre «f twd’ arseqmbaruez,eﬁie Ichmuletrymteh]ecq:tabifolﬁrﬂhlfted twice

Kt RS ST TR i s

L 8RE Ofnat Bh¥nnelidr fht&iENpARE Nate Hdt Ui paiterhhRpeats every
t reol soners are identical excelgt that they are

n krbrE HrdfE3Modyntels, adhetch2 s tha Rijns dnterlecestiegeenns ped and 7 is
.o as d’m enantioner, and a

| so .be.referr
gﬁgpg?@edize@ﬂ@ﬂa‘fess PEPF%f ten call ed an
6% | RITBin &ﬁlfﬁ‘tﬁg SbeRation #MowR tidhsthittes Aid ROeiNEs oaremq;le formula

is referred to as racem c mxture or a racenn
whandie usey i@ deaming éheemamne figasslpeonintpslace at a glven OFDM symbol
st ereosel ection or stereospecificity in a chem ca
r'@8%tion or process. The terns "racem c nixture" and
"racemate" refer to an equinolar m xture of two

' iC species, devoid of optical activity.
Frmie 8eHe il siat 1ablp Goed bt inldl@detbaPidxilotof t he present
i nvention, protecting groups include prodrug noieties
and chem cal protecting groups. Protecting groups are
avai | abl e, comonly known and used, and are optionally
used to prevent S|de reactlons mnth the protected

1 . " - S




some hydroxyl and thio protecting groups are neither
et her- nor ester-formng groups, as wll be understood
woyodshos®wsskilled in the art, and are incl udedpariis2005/027104
am des, discussed bel ow. A vegy | ar ge numnber of
hydr oxyl protecting groups and am de-form ng groups
and correspondi ng chem cal cl eavage reactions are
%ﬁ@ggii&ﬂ%]ﬁ%@m@%}i’ Q)N in Organic Synthesis
ora Greene (John Wley & Sons, Inc., New York,

vdere | SBN 0-471-62301-6) ("G eene"). See al so

ispns K = IPHI {sitRe dumb&lf sHifeiladtg kD aRSrafGea4td sdibdan®s, where I
/erlag Stuttgart, New York, 1994), which is
iip thertplel aumabperief iterdasesnce in its entirety herein, hi
parti culigroph.aqt_elr 1, Prot ecti'n%_Groups:, An Overview,
d8%R9% -1- 6,’ *Chvapt L excludipg) thexailot mterlaset iihHedntstlpep, index that Slot

P }ﬁﬁ- 4 fﬁg .3, Dol Protecting G oups, pages
éggié?, é%g%?er %%qéhrboxyl Protecting G oups, pages
1[&@5:015-4": =Oygpt, @1 15is tggr Is Prb?)i %Pdtekq% g%l/]?glpﬁamg APfte T is the

84. For proteCting groups tor car Icacrd,

RbEBERRARr&f DRDM sphbsBheadtate2sul foni ¢ acid and ot her
protecting groups for acids see G eene as set forth

hedayv. SFAH-gr O ik Blsidendey WiRye Ofis 1 26Tl meted oNlbts;
limtation, esters, am des, hydrazides, and the |ike.

Hode2y - &k tBs hembérasshitg pet OFBM syngbels oups

Ester-form ng groups include: (1) phosphonate

480631 --f Jr ris Hyp wrhaedsset bivetveasl phestonofatiisidhe insdaesised by the

RS SR SeBRkT ik B DR BRBR ™ 2ot o1 -7 or m ng

groups, and (3) sul phur ester-formng groups, such as
SeRP ANBkle: SH| TRl 8mbafithept!! 48R R=2 Theie ORIrtRPSding Slot-Interlace
phosphonate noi eties of the conpounds of the invention
rmagppang feapuladtecdreespr odr ug noi eties, i.e. they may or
may be, susgepti bl 0 hy ytic or enzymatic cl eavage
qooaspdi T h&ﬁ"&ﬂgﬁ)ﬁaﬁ _nﬂ%‘l% sphonate noieties are
stabl e undey nost or, nearly. alll abol i c conditions.
FJ00L Jelese & %ff&ﬁ%ﬂ%%ﬁﬁéﬁ%ﬁ g‘?’ﬁ%er e the al kyl
groups are two or nore carbons, may have appreciable
st abi | | by Vivo due to a slow rate of hydrolysis.
Vvthin£%%gj§éntext of phosphonate prodrug noieties, a
| ar ge wrber of structurally-diverse prodrugs have
been descyibed for phosphonic acids (Freeman and Ross
in Prggress in Medicinal Chemstry 34: 112-147 (1997)
andar €2 £hélotifled within the scope of the present
i nvent4on; An exenpl ary phosphonate ester-form ng
group i s the phenyl carbocycle in substructure A3
havi ng*the formul a: wherein RL may be H or Cl- Cl12
al kyl ;58 3is 1, 2, 3, 4, 5, 6, 7 or 8, and the phenyl
carboc%%g is substituted with 0 to 3 R2 groups. Were
Y4047 G Z | actate ester is formed, and where Y1 is
N(R2), N(OR2) or N(N(R2)2, a phosphonam date ester
r[@6as tEhis taBlel dafi b@gbﬁd‘ra’c@@ birrgfollewig cader ot ecting group
typically is bound to any acidic group such as, by way
of exanple and not limtation, a -CO2H or -C(S)OH
dpena9p ,int tednesd§etBaRev fintrg intrexclade, in)where Rx s
3ﬁ&h£e§ herein. Also, Rx for exanple includes the
rated ester groups of WD 95/07920. Exanpl es of
qoetipct i ng iaf MBS ohBr(de: C3- Cl2 heterocycle
(descri bed above) or aryl. These aromatic groups
optionally are polycyclic or nonocyclic. Exanples
imctude phenyt——spiTyl, 2- and 3-pyrrolyl, 2- and
3-GrDMER Wbl index i B Gupdriiaiie €a%ad 3 lin a Zame ghhes MWOBioRd B¥REG Y frames since
3he @indberbf DBDM agnitolslin a fPame id the antbnbdedsibh & 26d disisiblpy,14.4 -
and 5-isothiazolyl, 3- and 4- pyrazolyl, 1-, 2-, 3-
and 4-pyridinyl, and 1-, 2-, 4- and 5-pyrimdinyl,
C3-C12 heterocycle or aryl substituted with hal o, R1,
R OC -C alkylene, Cl1-Cl12 al koxy, CN, NO2, OH

. e P,



OH) and aryloxy ethyl [Q C9 aryl (including phenoxy
ethyl)], 2,2'- dihydroxybiphenyl, 2-, 3- and
wo- 2006 sb6al Kyl am nophenol , - C6HACH2- N(CH3) 2,  PCT/US2005/027104
tri met hoxybenzyl , trlethoxybenzyl 2-al kyl pyridinyl
(G .4 alkyl); esters of 2- carQoxyphenyI and Cl-C4
aIk Iene C3-C6 aryl (including benzyl, -
A2y r r ol VPt Ys- CHR- t hi enyl , - CH2- |n1dazolyl
oxazol S zolykyy- CH2- thlazolyl
-6bgq|sotlﬁ¥ggg]gua_béﬁé§p9£a oRyI - CH2- pyrldlnyl and
- pyrinf dinyl) substituted in the aryl noiety by 3

t hal ogen at o 0,2 or, ups sel ected
fﬁgﬁﬂhalogen ip%ﬁgyﬂrﬁ%§9=?3‘—ﬁﬁﬂtﬂ g%&’hoxy and
qbémexy) . cyano, nitro, OH Cl1-Cl2 haloalkyl ( 1 to 6
hal ogen atons; including - CH2CCl 3), Ci1-Cl12 al kyl
(mﬁﬁmudlnglﬁﬁwmyl and ethyl), C2-Cl12 al kenyl or C2-Ci2
yl;}alkoxy ethyl [CG-C 6 al kyl including
- 2CH2{O-CH3 (et hoxy ethyl)]; al kyl substituted by
any of the groups set forth above for aryl, in
9!%1!1@5 ¥ 9id ByRéy fh‘ﬂl&e%ggl%iﬂfe&&&al(dféﬁiﬂéﬁl ng - CH3
- CH( , -C(CH3)3, - , -(CH2)2CH3,
(CHQ)SCHG , -(CH2)4CH3, -(CH2)5CH3, CHQCHQF

Z{%ﬁo@ 00%19@_*%%30(1) ¢ sillg él%@&gggtgﬁ%%r@% 194 b8Qeen Slot and

mmm&wmmaﬂqq NR) 2, Gﬂ&@(M)

-CH2-S(O 2(R1), -CH2-CH(OC(O)CH2R1) CH2(OC(O)CH2R1),

chol esteryl, enolpyruvateségf C(=CH 2" /g ycerol; a

qP@ﬁJG SR P IR OSiag sl 7-d2§ééﬁﬁbfﬂdé of = R{6} = 7.
|gosacchar|g (3to9 nDnosaccharlde resi dues);

t ?@gy SRk gqle%)sw %eﬂﬁceaqu TcH @byl 6T ¢@s- 1()%5!&4: th{ﬁ} + I@e

acl onposi ng yceride |lipids generally are’

@5,}5@ E &(ég‘%ﬁaﬁé%{é lgtgﬂ;caet AFd- @x 10152t Graled} LBR{B6- 4.

s such as linoleic, l|auric,

[ e sl <2,

atty acids) linked to acy

t he ntaI conpou Ry
RS B ?%h(tgséﬁ}f%?&gb?‘?ﬁf Aok

o081 e ORGS0 0 16 O gl 5

et al, Antimcrob. Agent 4 6 7 )
90871 ¢ Sloa 7 eapstie snterlade @?RW%M(IW 747 %] 3{%5}6 3
(5-Rd- 2-oxo0-1, 3-di oxol en-4-yl) nethyl esters (Sakanoto
et al., Chem Pharm Bull. (1984) 32(6)2241-2248)
Vﬁ)ﬁ&? Tt desulffhg nﬁ?p@t@ aateek withhe Wﬁ@@l@]ﬂ6 | Figureh® shows a
dr oxyl groups t he conpounds his invention
o%hqna atlyn diagragy Wsﬂluatlttweoﬁ shifting ssraicnte rgRutipgin qvenly|spread good
Té}]g\gog ?leegtn'ngte\{ﬁeﬁ% 1604, or with isopropyl.
abl'e s exanples of protecting group ester
008 i Iﬁ&lctdtdﬁncé evitheansemhceliment, deinboledest has &e(fﬂljlcgmngtfeatures:

OO ORI T I —
dg(zé}t@y bﬁ&t&teavmgt@édaewg fto differer- rﬁthﬂQﬁjorﬂsﬁrmbHsr .

are nt heSi zed by reacting the conpound hefein
Haea1hg The f‘sr}eld)di yutedoayingfidebighdretocashiens fizquiéney diradrsijeby INTRA-

.chloride or .ac lori.de.and the l.ike) and N
Nt BonpErBayRE Rpa Y 115%%&%?*65%'&%. e Cor Anot her
ﬁ@@%} SAEd1tiGeal BBYherlcy dRfRY c@%ﬁﬁaaestlmatlon ,%am are achieved by

N-di et hyl ani I'i ne” and t Ilke) In (or
snhlangng tha ellot-aréerée@etrmpmng tableoﬁomL QEDM Iswbolotq QB3] symbol. A
Wae 0 ted i s a, phosphonat e,
CHEPsap @8 SRR 1t Prrbei8 s R S O O3 P0°051 51
are synthesi zed by reaction of the al cohol or al koxi de
salt (or the corresponding amnes in the case of
conmpounds such as 13, 14 and 15) with the
nonochl or ophosphonat e or di chl orophosphonate (or
another activated phosphonate) 1. -CH2-C(O-NR) 2 *

~NE WS N NS ~\ ~ 1 S\ Y S R N 4

[I)



Frequently R37 and R38 are bul ky groups such as
branched al kyl, orthosubstituted aryl,
wort@/astest i t uted aryl, or conbi nati ons ther eoPCT/US2005/027104
i ncludi ng normal, secondary, iso- and tertiary al kyls
of 1-6 carbon atons. An exanplk is the

pi val oyl oxymnet hyl rourI) These are of particul ar
m%ﬂ F;%@a? u7g§h?‘6? 2o marelegg reiicst fondiggred @éﬁﬁle&enbfmteﬂeavmg in

SUEHaHRE W LOLEGHiGnOT WS Bl Y02 WLNER bintenna 704,

ers and their derivatives, 1nc

@dﬁ])e&fi( DPE( Lhidjedver CHBOE( ﬁ))u@rnlﬂd:i 71® processor 712, and memory 714.

@I@ @%%% lé;@(f Eﬁéﬁ?@mg @é@&%@@q{réﬁw 3vith an embodiment.

GI"H% @s@é‘% CIEW%( tgl_r%ﬂzf?e’r%d%%s%ﬁ&hﬁs 10 3perform its

axpdratloﬁsl—QOC(O)CI—QCBI—B hi some enbodi nents the

S e B P g oo

floovs} ITesd bf Mdlllin ted a@wvoam)@memmdsmaamf@fﬁamn @0dRMad may be
i's used to protect the acid functionality. The

meprestntesl vfing Anya0f e mbow'dlffﬁeatntwbn@l@mea.amin@chmques For
func | i [ t r f .

SRl §Re ot R, PRBREIOR, 3hs 1 SekBollnd chips
aHatnﬁlaﬁcldeefeﬁﬁbm ﬂ&Gu@oﬁSttﬁé sbope|depepitiodemay dse agprésented by

al cohol s pi cal am no acid, poly de and
ot tB&@@yPufé@%/% loPiramAgHRA v aieh bR Helds aF gaislss, onsical fields or

?agﬂﬁﬁ%eﬁﬁ Jr%r&%{lg%?%%zgeé;p?gs\s/\loygtSiegZﬁég ?f}e

Jo0sht Bimsefof pdkils phanld cfugthérd sppreaistei thatwithe vhmgous illustrative logical

der st ood_t hat such i dates are farne ith any of .
tL{ﬁ%‘S‘éc PSSy r%rcg]gst, "I’ﬁn@gﬁ i §tengn gleicﬁ@ inn‘f“n SO%F%OH with the
restodifsnts Alsclosd Rerbih MEY) Be/ifh %%Q:nteﬁ)/ﬁ' éléétrd?ﬁd Eﬁrﬂwﬁﬁi’ computer

protecting acidic functionalities are al so descri bed
mﬂ\n@regaﬂomnata@au of mther $o aelerhy illustratet ﬁvés glﬁna@hangeablhty of
sca fomedvm e acidic gr
iR 5 odpan e o et SGmpbrsmt. SRR 1R Gl Heuss, and

es‘setp@ That BotResdribed %w&egbnaltaugz @R eme Bf mr%ﬁ&maﬂtyp a@leaher such
89-93 (under R 1 or R)S the table on égg 105, and

dunetionglity>s inaplemyntedyas phardwerg| ofr sefifyae edspengse Upay dles particular
I
agﬁﬁcaﬁ%gsakh :glgé grg )((38153\{1]3}1"1}4%&0%%? g% )?r){y%veg%l %rsgellﬁa gﬂlglf&; Wifdans may

ahipYén@@‘t Qlﬁe:&ésbﬁﬁed- Bumbigdrialitit ﬁdvzﬁymlg v@etysaﬂok yhcﬂ]r pdrticular application,
or Cl-C4

gﬁﬁ;ﬁﬁ@l | then%/@;lmglrﬁ{?gg @]gy:i]cf E{gﬁ:gfljg%é@fet@i gs causing a departure from
cted acidic groups,

qgér(%(él %?ﬁ%’%ggﬁnﬂi‘?ﬁg the esters or am des of WO

QBMU]? o, varieusugbistrhtives lqglcc}ﬂ:l rblgeksf onodmies, and circuits described in

adm ni strat.i ver S essenti.al . t ha

S oPaRaon O, T erarues diblosSh REFnTBR Bhplstialsic performed

C\Intﬁ Bl Serlei Shtirp&YR fn%c&%oxefd‘ itV §ig\6alaﬁf308§s§f €DSH),03h application

the oral route. Wien the conpounds of the invention

repotifig iplegitatedt @rtugfr (diﬁi@) 4 fieldaprogeammable rgateoarsasi (FPGA) or other

am dat es subst,i t.ut ed and unsubst.i t ut

TRERAT SPECOL)SE cRieRR) B! OF iprlst Bl BRURIS hardware

%ﬁﬁi@h&t@fmw GooibihatfonCiherRY £ desighedi t8 perrii Bt dutidiens described

free acid. Oné or nore of the aci dic hydroxyls are

dreseinc Acgenetial PUrDPSS NIPEATSATRAYARS AMECToRraeesRer bytdn the alternative, the

Sﬁr‘r g%?p%gqtfe%gﬁpen@é% Coéggl%log%lh c'g{sfe rsc%%éroﬁ%gtrgl%ﬁcgﬂtrol er, or state

Qﬁadhﬁlﬁb S rod¥6sor My Qﬂisoaﬁt dﬁﬁ)&ﬁ@dﬁ@bde% @r coralinbiforl € domputing
pi cal r oxy n@rotectlng oups descrjbed in Geen ?

( gf@%, f@ 1pgrompErtion uistPIRitad RetMGTOPERFGSRPK Plurality of

et hers, substituted benzyl ethers, silyl ethers,

esters including sulfonic acid esters, and car bonat es.

For exanple: Ethers (methyl, /"-butyl, allyl);

Substltuted N@thyl Ethers (thhoxynethyl

- 2 ™~ a2 -




Di phenyl met hyl ~ p' - Di ni trobenzhydryl,
5- Di benzosuberyl, Triphenyl net hyl,
wa2sphstey| di phenyl net hyl | - PCT/US2005/027104
met hoxyphenyl di phenyl net hyl ,
Di (p- et hoxyphenyl ) phenyl nethi4 , Tri( -
met hoxyphenyl ) met hyl , . ) ) . .
INi¢HPLOBEHHSH At Bl OB P FARIAGISERTS Ak FYHRtpR With a DSP core, or any
A - Tr .B-di chl or opht hal i m dophenyl ) et hyl ,
ﬁfh}r ?‘fﬁh—"af?gér?‘img}iu| i noyl oxyphenyl ) met hyl | .
40098), Z'he Tstepd fnz oxtlethodp e nalpgritbtrhydescribed ( hmiadarection with the
| -1-yl methyl)bis(4' ,4"-dimethgx enyl ).net hyl .
srmbohspin. SRHPHIGBHBRY OF- SOREIGH ety By ) o software
%cgl%éep&%@ﬂtlea %360k or, 8 1ok cENGINNionlOF 8% @8Nt N Ydftware module
, 3- Benzodi t hf ol'an- 2-yl, Benzi sot hi azol yl 'S, SDi oxi dlel) ;
Sadyy kresteteh éx RANT inemndry] Slably | merpiyvet ROMsimemory, EPROM memory,

' ropyl silyl., Dipmethylisopro i Lyl
BESRO SEppteitie) T ik iy R DR iy 2 CP-ROM, or any other
Bty bAitoRES Weliuny knowBi the @itd eyt epiglatly storage medium is coupled to
Tribenzyl silyl, Tri-p-xylylsilyl, Triphenylsilyl, . i
Eilq)pn@ngﬁsmswgan: pyacessor Bt yaadurfeengiefioms pnd, wyite information to,
ters (Formate, . Banzayl , - .
o pipeb APy A S PO, Hiom gy be itogral to the
?&Mebmr Th6 Prdessor Mad Hexstaage atedium may reside in an ASIC. The ASIC
ri phenyl met hoxyacet at e, Phenoxya;ﬁrate, .
pRyassie dph e iyaretlads thealissnaive she pyecssser ga¢ the storage medium

- ' < (Levulinate), 4,4-
SR B AR B T ot PR ORI L | Adamant obt .
Q90D e @revdousMetdriptipa of thentitcdoseBemboditneents is provided to enable any
| >- Phenyl henzoate, 2,4, 6-Trinmethyl benzoate . P
(PSSR Shed 7y the PR Asp R}’eetmg?%/e}lp GRS Shi org R fications to
?‘1&%}5 lemb%dgmél}sTMIP BL e&faal rbgbarel%' to(thédengiingl il thy botehdiyihe generic

- (Phenyl sul fonyl ) et hyl ] 2- . . .
(pfinciphes rdefipebbgrbiorinay be hypliedits other gmbodinepis, without departing from

lyl.,./>-Nitro nyl, Benz l3- Met hoxybenzyl .
She b R By B 1 1 i i P0G g tendd to be
JEeRaylo T esBsdinRAiseshodmEh&eMY blit RARNbBYdccolled k¢ widest scope
Di t hi ocarbonate); Goups Wth Assisted C eavage

(censistentiyeitty g peincinleaznd ppval yeatures digclpgedrhsrein.

4- et hyl pent anoat e, o- (D brononet hyl ) benzoate, 2-

For nyl benzenesul fonate, 2-(Methylthi omet hoxy) et hyl

Car bonate, 4- (Methylthionethoxy)butyrate,

2- (Met hyl t hi onet hoxynet hyl ) benzoate); M scel | aneous
Esters (2, 6-Di chl oro-4-met hyl phenoxyacet at e,
2,6-Dichloro- 4-(1,1,3,3

t et ramet hyl but yl ) phenoxyacet at e,
2,4-Bis(l,ldinethyl propyl) phenoxyacet at e,

Chl or odi phenyl acetate, |sobutyrate, Mpnosuccinate, (
) - 2- Met hyl - 2- but enoate (Ti gl oate), o-

(Met hoxycar bonyl ) benzoat e, p- pol y- Benzoat e,

a- Napht hoate, Nitrate, A kyl N iV,

"i V' - Tetranet hyl phosphor odi am dat e,

i V- Phenyl car bamat e, Borate, D nmethyl phosphi not hi oyl ,
2, 4-Di ni trophenyl sul fenate); and Sul fonates (Sul fate,
Met hanesul fonate (Mesyl ate), Benzyl sul fonat e,
Tosylate). Typical 1,2-diol protecting groups (thus,
generally where two OH groups are taken together with
the protecting functionality) are described in Geene
at pages 118-142 and include Cyclic Acetals and Ketal s
(Met hyl ene, Ethylidene, 1- Butylethylidene,

1- Phenyl et hyl i dene, (4-Methoxyphenyl) ethylidene,
2,2,2- Trichloroethylidene, Acetonide

(I sopropylidene), Cyclopentylidene, Cycl ohexylidene,
Cycl oheptyl i dene, Benzyli dene, | 3-Methoxybenzyli dene,
2, 4- Di met hoxybenzyl i dene, 3, 4-D net hoxybenzyli dene,
2-Ni trobenzylidene); Cyclic Otho Esters
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Ee
12
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15
16

17
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19

20
21

23

vinyl, allyl, 1-isopropylallyl, cinnanyl,
4-nitroci nnanyl, 8-quinolyl, Nhydroxypi peridinyl,
wabboslods2ehi o, benzyl, />-net hoxybenzyl, /?-nit pobaiszops/27104
p - bronobenzyl, />-chlorobenzyl, 2,4-dichlorobenzyl,
4- et hyl sul fi nyl benzyl, 9-ant!fryl met hyl ,
di phenyl nethyl); Goups Wth Assisted C eavage:
(2-nmet hyl t hi oet hyl, 2-nethyl sul fonyl et hyl, 2-(
-toluenesulfonyl)ethyl, [2-(1 ,3-dithianyl)]nethyl,
yhﬂmmtwﬂtbﬂnphenyl , 4-di met hyl t hi ophenyl ,
phosphoni oet hyl triph Qs 0|sopropyl
Tf‘slseﬁfc’ﬁé?‘l]] es ?eéﬁﬁﬂf%?ﬁ? f%’ eﬁéﬁhﬁggg é“)k/l oxybenzyl ,
I?2-(dih drox% onyl)benzyl 5- benzi soxazol yl net hyl , 2-
%%FﬁX%%ﬂ) é% 6-chromonyl nethyl ): G oups Capabl e
of Photol ytic C eavage: (mnitrophenyl, 3,5-
&b hEVHERYbenzyl , o-nitrobenzyl,

The “tra‘;ﬂsfﬁﬁtsﬁﬁ’ )iz\fﬁtaff Rhd PRREAT Wher iéhae Bis{cal lagapheryl ) Physical layer
J%gﬁ b %a len giﬁ%f 100@%1@%[ PMRIhMERr bRIkeNQifdsdhk IMAC laer packet.

car bonyfT -j ~-tol uenesulf onyl am nocarboiiyl, N
ngﬁﬁﬁggnyl) ;M scel |l aneous
%%Egﬁﬂ%%ggb&Q§ benz t hi ocar bamat e,
'ﬂﬂ&&ysﬂ@b&ﬂﬁ%ﬂmt@w@W@bﬂwyb0“@¥ﬁﬁﬁm%xyl cycl opentyl ,
cyclopropylnethyl p- decyloxybenzyl

di i sopriepytmethyt——2,2- UIHBlnuxyC VI Vi y| (N
Ndi met hyl car boxé"?ﬁ@o\ benzyl _ ?{1“.“"4'1 )n
N,Ndinethyl&&;igxaqgc propyl, 1,1- d@ﬂ@thylpropynyl,
di ( 2- py —Z2=—rtranytnethyt,—2-todoethyl ,

| sobornyl, |sobutgd:, |sonicatinyl, p-@g' -
N%thoxyphenylazo)benzyl 1- netllylcycl butyl
1- net hyJ-C-y-GL—Q—h—& —ethyl—+ uyul O%I up_yl ety ,
[ -methyl -1-(3, 5- ﬁ&gﬁthoxyphenyl)ethyl 6 1- nmethyl -
I - (p- phenytazopnenylyethyl,” I-met hyl - 1-phenyl et hyl ,

1- net hyl - MAQ(I4yerFaelkety| ) et hyI Wﬁwr packe“c from’ the OIS; Data.or
I >- (phenyl azo) benzyl , 2, 4, 6- t r iContiol €lAnHIEYE: profacol
(trlnethyl nlun)benzyl 2,4,6-Lri 1.

Am des: gno JV—acetyI ﬁ% Fg%%%?&#@ﬁ&?@&a& A
|\Ltr|chom@a@ﬁﬁyl NtrlfluoroacnﬁwFLo\Hﬁmpﬁemyma@atyh$ field to
i V- 3- phenyl propi onyl, - pi col i noska, TheBEC:device shiall:ignore this field.
pyri dyl car boxam de, -benzoylphenylala %‘ ,
N- pphenyl B&Hzoyl );  Ani des W t =994 "rrs’f‘%aﬁiﬁ'rgﬁfgeg“é&y I'be set to
- 0- ni trophenyl acetyl , N—onltropﬁbﬁ%xyacetyl

}éé;ﬁ égqcﬁﬁxﬁs\ﬁlates Qﬂbférmalt ‘ofthe: P hysical la?zer packet:

enzyl oxycar am no)acety
N-3- (p- hydr ox henyl)pb dr Packet - R
3-(o-nitrophe roploﬁeﬁg%%mg o
N- 2- net hy| - o--ni frnnhnnnvu\ prop -on 5_2 ;
nethyl-2-(o-phenyNé%ﬁﬁgﬁﬁﬁxy préﬁ ﬁ%*”“ T
N-4-clilorobutyryl net h |-*g nIM&OtUB¥Y)|,
N- 0- ni t r oci nnafmeyt—Nacetytmethironine,

N- 0- ni t r obenzoygurdNg,1(2-D eRyiRy QxyrFu bt Foenzoy |
4, 5-di phenyl - 3-oxazol in-2-one); Cyclic Imnde

Derivati ves: (N—phthallnlde N-di t hi asucci noyl, N2, 3-
- bBBHraamissPr-OTder 2 5. di net hyl pyrrolyl, N1, 1,4, 4-

tgﬁ‘i:ﬁ Qiﬁtomﬁl @hﬁl&ﬂlﬁ% %5&1&{ ARAYaRRsAMEHG sequence such that the most

SRS an’c b1 ) s é’:ﬁg}n 'ﬂhﬂ{'L dg‘%héikiéas% significant bit (LSB) is. transmitted
Il R

1-subst|tuted 3,5-dinitro-4-pyridonyl); N Al kyl and
N-Aryl Amnes: (iV-nmethyl,Nallyl, NJI-
(trimethylsilyl)ethoxy]methyl, N 3-acetoxypropyl,
N-(1-isopropyl-4-nitro-2- oxo-3-pypdin-3-yl),
Quaternary Ammonium Salts, Nbenzyl, N-di(4-

nmet hoxyphenyl ) net hyl ,

i V-5-di benzosuberyl , N-tri phenyl net hyl, N-(4-

ni et hoxyphenyl ) di phenyl net hyl, N-9-phenyl fl uorenyl,
N—2 7 dlchloro 9- fluorenylnethylene



10
()]
12

i3
14

a8+

KT

19

20.

2%

22:

23,

nmet hoxybenzenesul f onyl ,

N-2,4,6-trinmethyl benzenesul fonyl, N2, 6-
\thnmmhﬂmg-4-nethylbenzenesulfonyl PCT/US2005/027104

N—2,2,5,7,8-pentanethy|cItron% - sul fonyl,

N- met hanesul f onyl , N-b-trimel yIS|IyethanesquonyI

N-9- ant hracenesul f onyl

N-4-(4', 8" -di net hoxynapht hyl net hyl ) benzenesul f onyl ,

514§§%§@§%k%y&£q@g@ﬂsN-trifIuoronethylsulfonyl _
enacyl sul f onyl More typically rot ec .nQ
The FGF cupsuiahiel defriedr i brahrabels PN FEEPLYTS e o i ne
Physﬁay}ayer@‘aékﬁ - NHC( O Rl or -N=CRIN(R1 . Anot her

The thﬁ gkgaﬁl Iﬁg%cg e %B§e ﬁn +HE StfaHt!lalr@@Ré dﬁl’?ldﬁéﬁgraft&.rpo@ﬁbzﬁﬁl

Al éxander
(1996) J. Med aqeng(x)aexlaselzwé+1Am no aci d and
pol ypepti de protecting group and_conju at

The FESi dhalbbe pabgige b vELP CFRBEES AEFOFIR P %%8%641"6? as

;ﬂmwﬁﬁmm@mwemvwbn has the structure R15NHCH(R16)CXC»

re.RL5 is k20l ypepti de reS|due
of\ﬁ?@&' %ﬁﬁs&efﬁi%ﬂm% 58%?% Jg%ﬁ%ggvl RI6 is |ower al kyl or
ol Qﬁ@gmﬁh&ydhaﬁ& s&eﬂthsubsjbmum ed with am no, carboxyl,
an de, carboxyl ter

(;6 h? 1o er packet except for
gﬁ‘gwe%ﬁwha]l qmck? |e§;xpe g i of h EH i
s G 158, esorver dpo AR Wit %%ﬁ%layeﬁfaiégs o B AR
t@@%ﬂhéﬁanth t he ami no aC|d aN to forma proline

o %aé %“?ch@«lf? 1T £ 35 khe HOVRYQAHonRBO IS tigentpdtl by hbdalo-2

si ro AERCHELEENYp@laR008CI d such as
1t1%_ﬁ1 a ?%MG@AS VX s C%-B p | ,_-‘C‘H2- OB,
v- @hﬁf@% 5ha11CﬂdZ©b@d @aﬂﬂ@onﬂeﬁms oy (R HORRRS-

M—C@ %I’Q'h "?hysmal%ercbgdk@ Niept the.

NH2 and -

SRS ®NH2. Rio al so |ncludee
I-guanldlnoprop 3-yl, benzyl, Ahydroxyberzy
|n1dazol 4-yl, indol -3-yl, nethoxypheﬁyt**

et hdxyphenyl — Angt her—isetr—af. Jar cy;ggggk
ey S AL RSN T ST s

paftlcular an anlno aC|d pl ypepti de, a;m

-NH(R)(FDSmhereby for exanple a carboxyllc? ), S
reacted, i.e. coupled, with the am né pﬂﬁ“ﬁ“agﬁw“tﬁ
ami de, as in C(ONR2. A phosphonic agiidusty %emmeﬁdﬁed
with the amne to forma phosphonan1 S

-P(O ( ener
str uc%ﬁ}‘%‘: %R%é( 8% ﬁﬁj} f%g?’g?%lﬁiagév%ﬁkmm an
amno acid or a polypeptlde residue. Ami no acids are
5.2 B \NembacREqirewenight conpounds, on the order of |ess
t han about 1000
S S T e I S R
Cenerally the amno acids will be found in nature,
5:2.} Trgnsmiffen, pe detected inbiol ogical material such as
The b;ﬁ%ﬁ%feam&rme@&srwm By oiths PLO hambd trasiniddrs or  man.
Sui tabl e am no acids typically are al pha anino acids,
i .e. conpounds characterized by one am no or imno
ni trogen atom separated fromthe carbon atom of one
carboxyl group by a single substituted or
unsubstituted al pha carbon atom O particular
interest are hydrophobi ¢ residues such as nono-or
-al kyl or aryl am no acids, cl oal kyl am no aci ds
19 hm@zatmef 11 RegisterTh @ cP S R %fdﬁiz?? %ﬁ% ’}é bF 8
pernmeability by increasing the partition coefficient
of the parental drug. Typically, the residue does not
contain a sul fhydryl or guanidino substituent.
Nat ural | y-occurring am no acid residues are those
resi dues found naturally in plants, aninmals or
m crobes, especially proteins thereof. Polypeptides
nDst typlcally mnll be substantlally conposed of such




i

1

15

1%

i

the term nal am no or carboxyl group of a pol ypeptide

are bonded to the parental functionalities, i.e.,
woaodmiyles or ami no groups in the am no acid si #eTais208927104

generally are not used to formthe am de bonds wth

the parental conpound (althoéﬁh t hese groups may need

to be protected during synthesis of the conjugates as

descri bed further below). Wth respect to the

C oxyl - Lni.ng side chains of am no acids or
S'Zpgiglﬁg%%ﬁcgg%%%t@ﬁ Il be understood that the carboxyl

QR i wi Il be blocked, e.g., by Ri,
Ségg?gﬁﬁﬁgég%%%#h%ﬁ5 or amidated. Sinmilarly, fhe an :
The i soiier nsRSTSptn onald wishi 16| MBa Wi R Wi @ﬂﬁh%%z wide
oS kRS tiah tatioka¥iint s E¥led SUELD &8t Crannel. Zarll FLECRE Chapadgh shall be
desotel by baiindeanj «io 208}.CRrebwansmitgbandpand thelhant (rentes frequency for

Q- %T%lsd obitiek 8t a0 rbinsDheryks,2.0pftional |y are
eaﬁgﬂ?o ygggﬁgl?%&sfeggor H% vitro under acidic (pH <3)
Ohe8 ocr. { BH kPike CABRLA NARbor Mhd Efenaistk wand Meyuandles
subst ant i |1y stable in-the gastreintest+nral—tract of
humans but aﬁﬁiﬁﬁ@ﬁ&hﬁ?e- enzypat i ¢aBhya:taitd qod or in
intraceIILIar'qgﬁ&%pnﬁents.ﬁghgﬁ@stprﬁnﬂﬁmﬁyino aci d
or pol ypeptide an.dates gl 0. .arg.udef W n@g§y
i nt er medi gt-es—f-ert p%?% @@%yuflghgg%%rﬁﬂtal
mol ecul e dontai nipg free Janggso 78 dar boxgl quups. The
free acid [or base of the jparental conpo%gg, f or
exanpl e, ils readi®y forpmeld (¥eriilhdestdts—er—ani no
acid or pglypeptige conjugaygs.-ak tihis rpyentijon by
convent i onat—tydrotysiS procedures.| Wien_an anjno acid
resi due cdntains #ne or npr@&l&ii22all cenféfs ahy of
the D, L, jmeso, threo or eryihro.(as apphgpriale)
racenates,~sea+eﬁ§&cs ot gaZ%%Lfﬁ? Lheregggnay e used.
In general} if the internpdizgeidarie to e hydrol yzed
non-enzymafically_(as wou|ld.be the Icase where [he
am des areﬂwmaiiéLcheﬂicAV@%ﬁ%Q%u’iatg' -he free
acids or free amges), D |semprpeare usehsgl. Op the
ot her hand,—t—TsSOmMeErs are nore versatile since they

can. he. suscepti bl e.to both non-enzymatic and enzymatic
ST oRy AT B g
A i)

are nore efficiently transported b

- A

SyRTEhe i fm&ég@y and the

Taftaeivael feqiendi dipticd privermfspsiual BysTahg T
PATIE GanLan eamict SRl be Estatiph 695007 Fiticbitsl nfen frequiency in
%ﬁ&kgiaWﬂﬁﬁg residues are represented by Rx or Ry
I'nclude the follow ng: dycine; An nopolycarboxylic
££1 931 Balll spR@ERARhECIeAGHA, b-hydroxyaspartic
acid, glutam'c acid, b -hydroxyglutam c acid,
TBDet hyl aspartic acid, b-nethylglutam c acid, b,

b- di met hyl aspartic acid, g-hydroxyglutamc acid, b,
2. Uil by ekGyidarasren Y888, b - phenyl gl utam ¢ acid,
{gipethyleneglutanic acid, 3-am noadipic acid, 2-

m-nopi nelic acid, 2-am nosuberic acid and
25 i\t{ig&g@g})@ﬁ%&@%%eﬁé@@o acid am des such as
'q%ufanfne‘ah_ daspar agi ne; Pol yam no- or
“nﬁhyha@kﬁﬁﬁbbﬂb@ﬁﬁ%@h@Wﬁﬁﬂﬁ%&ﬁé§W§ﬁ&ﬂLas ar gi ni ne,
| ysine, b -am noal ani ne, g -am nobutyrine, ornithine,
citruline, honoarginine, honocitruU ne, hydroxylysine,
al | ohydr oxyl si ne and di am nobutyric acid; Oher basic
i i ' such as hi stidi ne; ‘
9 ﬁg‘_pﬂé @%s‘%é}ﬁ BRX Wdp6rtAGhkEnibhGRWABhA 5, 7; and § MHz [see 6.1).
a'-diamhosuccinic acid, a, a'- diamnoglutaric acid,
& Thin'coreisparivte ¥ Pi ¢ acid, a, a' -di am nopinelic acid,
a, al- diam no- b-hydroxypinelic acid, a,
a' -di am nosuberic acid, a, a'-diamnoazelaic acid, and
a, a'-diam nosebacic acid; Imno acids such as
proline, hydroxyproline, allohydroxyproline, g-
nmet hyl prol i ne, pipecolic acid, 5-hydroxypipecolic
acid, and azeti dine-2- carboxylic acid; A nono- or
di -al kyl (typically C-Cs branched or normal) am no




40

1
12

213
4

15

#6.

7

18

i9.

2
21

23

24

2
26

i

28

28

a- Ami no-b-thiols such as penicillam ne,

b-thi ol norvaline or b- thiol butyrine; Qher sulfur
woanicaiisierg am no aci d residues includi ng cyst eCmas2005/027104

honocysti ne, b- phenylnethlonlne nmet hi oni ne,

S al |yl - L-cystei ne sul foxide, 1. thiol histi dine,

cystathionine, and thiol ethers of cysteine or

honocyst ei ne; Phenyl al ani ne, tryptophan and

5.2.1. ”%ﬁﬂﬁ%ﬁdd&%@x@cﬂaﬁg&ﬂ&c@c' ds such as the phenyl- or

cycl ohexyl am no aci ds a-am nophenyl acetic acid, a-

Sglqy1n6g¥%%9hexylacetlc acid and
am no- b- cycl ohexyl propi oni ¢ aci d; phenyl al ani ne

he amsihbgjore s1sgh dnd e siatiik ds fér@msmaéulﬁgqveww Diyigigge Multiplexing
OFI:&JI JkVhe snfldstaransmiysion irdemia, conrgrahds/loatih €1FDM symlgp] period. The
OFDMHrid#fmt@f{mbﬁthmﬁsﬁ dftiomg sgyheatsly rodulgted stipcasierse,
nmet hyl t yrosi ne and o-chloro-, p-chloro-, 3,4-dichloro,
azpza,ﬁhb@hnm$WEthyl A 2,4, 6- trinethy
hoxy-5-nitro-,

e B i AP RO Be G B0bog

rim.dinyl - uri nyl - or naphthyl -al ani nes; and
f52f¥ yl p. y p y

QBﬁﬁﬁﬁéﬁméﬁéﬂ@@ues and derivatives incl uding
Theéékéﬁb' L&eRGre SvidBYiEicOY Y RULE BIoOSs asZolldbidf OXYt rypt ophan

4- carboxytryptophan a- Am no substituted am no

52, 9%0&51 d;ﬁaqh@%fa&n%@r cosi ne ( N- et hyl gl yci ne),

benzy ci ne, N-nethyl al ani ne, N—benzylalanlne .
of tme #@tﬂh‘plb ﬂﬁé@uwbﬁ@ﬁﬁrﬁe 96 shath by upHEsdy Tafssiged sub-carriers are
calldd-guetdrspbrairicrre Na pebt oy dheth 2y Froadnpitfed oraﬂﬂa gaam;ﬁ@iawesm d

~Sub5“b§etrs! k&é}&q‘e o PER XY, 863d) ArBCIAS R U0DE A bBGised 2

§ al "ot onihe, pPhosphoseriné
reonlne Pol ypeptides are pol ymers of am no
a_carboxyl group of one amino acid

'SZﬁﬁﬁ%h%édwggﬁ%ﬁﬁgﬁ'to an am no or imno group of -t he
“ThHeN @¥fiveaBuBQardieisd sSHRIDOBET a byroan afmi dwobatidl:calidry peiili. detices

ke?@ﬁ&&%&mﬂmpﬂﬂs}des | ow nol ecul ar wei ght pol ypepti des
about 1500-5000 MAJ and proteins. Proteins optionally

‘Eack e¢tva Swb-Sirriey shit) cargr mg@ilatiohFywbolaor e r esi dues, and

suitably are substantially sequence-honol ogous with
SQNQMubatmrmﬁ,pam@nt or microbial proteins. They

Intfl s ste:n%% &b Gi rg)éﬁiﬂ:lp el sl M&ﬂ%@%s%é’ﬁ'&e Siter
ofﬂ%e f(@% TH 93}1' - cefierAl n@é) AL BEgLEl B3 Of

any Yype agai ns ofie” wi Sl g%”ralse an i nmune
response. The naturgggggoﬁdg ﬁ" of the polypeptide

may vary w del se The Ik ype 4P FH s are usefu
as i mmunogens in raising anti bodi esagai nst either the
kfieyd S NOt i mmunogenic in the animal to
SQRQQI%%% La‘i’ﬁer(rgéﬁu lrl%It ered) or against the epitopes on
Thét frequeieayadinide rsubfcairise volnpdend iofthe Hi"sFIth REnEhasmel (see Table
5.2t 1-Bo dicdfs1) celpdi bk eormfutist avciienthetiollowing egustiont al
d are used to separate the
§Q@ﬁtéi yLﬁ%ﬂgg? ®¥m mi xtures, for exanple in
wh%hagn03|s or manufacturing of the parental conpound.
e conjugates of parental conpound. and pol ypepti de

delibisdhe serier EHsPrY PHABABTEARE PREELt he pol ypepti des
g§r°'°§§'§ gggpgﬁgg ani mal s, and therefore nake the
e

nore | inogeni ¢ for facilitating raising
anti bodi es against it. Accordingly, the polypeptide or
protein may not need to be i Mmunogenic in an ani nma
typically used to raise anti bodies, e.g., rabbit,
mouse, horse, or rat, but the final product conjugate
shoul d be i mMmunogenic in at |east one of such aninals.
The pol ypeptide optionally contains a peptidolytic
enzynme cl eavage site at the peptide bond between the
first and second residues adjacent to the acidic
het eroat om Such cl eavage sites are flanked by
enzymatic recognition structures, e.g., a particular
sequence of residues recognized by a peptidolytic

e N T 1
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QA R QN @D, Q& & Q G H Q, A, K QM
Q, P& QI Q¥ Qv, Q, GA &R G\ & CC G
WoEsBBE266H, G, G, GK GV GF, GP, GS, GI, GACT/B¥2005/027104
GV, HA/, HR, HN, HD, HC, HE, HQ HG HH, H, HL, HK
HV HF, HP, HS, HT, HW HW7 HV, IA IR IN ID |IC,
lE, 1Q IG IH I, IL, IK IM IF IP IS, IT, IW
Ly, 1V, LA LR LN LD, LC, LE, LQ LG LH, LI, LL,
LK, LM LT, LW LY, LV, KA KR KN KD,

521&@4$®cam®rhrtala%4 KI, KL, KK, KM KF,

T
kY, d tdVE, intfRace ade fnmi_l '0 ﬁrbugh 7.
o a%iie W%{ ML, vy ﬂi{\ﬁ%&l Qﬁlafﬂ@rwr; N staqu’rws Jgﬁn erawhall be

Each gErlgEe SAEE O D o bhoy,Shith BEcc Biag ENSUPRITIREPepSE
spacqﬂﬁsxﬁk 4 lﬁ%quR “"BN, PD, PC, PE, PO PG dawidts,
The- Bk & Bl'gaclﬂMeﬂEE: sHaR SPQSE 5@1711—12,@?\]}1 QFFJD zg}g

The
; d@@l SIS, beSHveabtd toS[gterlgp@ i gﬂereg,:— i 8.
ilzbawlerﬁdiief a?K ulrxité'\/a e-ggall %%ﬂ%d gd_?pergsﬁy E;ci\(?mg[ﬁer The
bd 1, the 13ng 2
nummmg\ﬂf@u‘tv@h vén a\-%ghteﬁ ce s Folavaniy e
5.2 1@3,3 Frﬁ.qle 5\{/% Gk wael %ct\é\&é YA YR, YN YD, YC, YE, YQ

Ered-Sihal MB; Zed: mz:\g super e YS e rfrW\é ‘ha%dufaflon
d- g ’
’g‘he@;salvt% 18y Sind \éRall WRigsisyyof 280 @a%%w,sy g g : ee plg D sy%s Zé?alﬁnbi
SSF Qrk‘rgge 4 Qf Bl nasbgredDebtdugly 139 UBs: e} Yy ﬂ%ts 3 >
831; 3] P%tl\/?&,r‘ixﬁfgl cdrifRtsSE quemdier Qi)@'.lmp-fi@’m% baf‘i}aﬂ% gapples

e BT ScEBhiYs ra pagond:
caﬁtpde@f'la% gupsa‘PlEeg? %‘6&3 {h%.ﬁ hd U8y Sftedlat 4 futs

ester of proline, o .
’I’he\)lg i!ai @ %E/ﬁ@&i%ﬁexbstl & i ummpn@groﬁ m @@b*f ladésgéﬁi %rg gﬂ% da:r ;101’1
o { ‘Eﬁ‘[d {%?EML Tpihtin@ b Rvigdarved frgerdadp abdatien, Twer

Ty ot PEIE Lle 1 @Qpﬁ ph@fwﬁmlld&tm rep of Tyor
onﬁﬁem@ﬁ%x?" ’E‘P%J% of" Qé&o Eb@ pesterified with

baﬁ@ﬁﬂ&ha&ﬁM@"., ipelsee E%Eﬁ%g pec%gﬁmcan be
Br:iRRSiaBsHRll bl Wity hr-alfe properties
Th%ﬂ%?“?%gﬁﬁg |b|||ty to pggtldases that can affect
transport . to Lntﬁsﬁ&nal seged. e other cell types.
Di pat49eEaRRT T eg-papt | es‘Fggilﬁg an a- amino group
are| transport subsiy ates, he_pepti de transporter
“ﬁHﬁJminﬁn@ﬂmBh“<véwvftﬁéﬁ%%%ﬁémé? I ntestinal nucosa
- cells (Bai, J.Pffg“;(1992) Pharm Res. 9:969-978).
Tr aﬂﬁ‘}gpﬁwmma rt—pedt00dee3icéh t hus be used to
enh ebloavalﬁéﬁﬁﬂpty of the am date conmpounds. Di-
or tripeptides having one or nore amno acids in the D
configuration are also conpatible with peptide
transport and can be utilized in the am date conpounds
of this invention. Amno acids in the D configuration
can be used to reduce the susceptibility of a di- or
tripeptide to hydrolysis by proteases comon to the
brush border such as am nopeptidase N. hi addition,
di- or tripeptides alternatively are selected on the
basis of their relative resistance to hydrolysis by
proteases found in the lunen of the intestine. For
exanpl e, tripeptides or polypeptides |acking asp
and/or glu are poor substrates for am nopeptidase A,
di- or tripeptides |acking am no acid residues on the
N-term nal side of hydrophobic am no acids (leu, tyr,
phe, val, tip) are poor substrates for endopeptidase
pri acking a pro residue at t +Erlace are
POGit e Qxc@ﬁtmﬁ of iedece arrh oYopie. 1R F‘Fﬁ # TSP d D ;any b T
SiDSikd B B (Afog . Swe Buypeptl HESE ‘F‘z A
consi derations can al so be applied to the sel ection of
peptides that are either relatively resistant or
relatively susceptible to hydrolysis by cytosolic,
renal, hepatic, serum or other peptidases. Such poorly
cl eaved pol ypepti de am dates are i nmrunogens or are
useful for bonding to proteins in order to prepare
innunogens SpeC|f|c Enbodlnents of the Inventlon

e R | T - Y
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wherein Yr 2bD.is Oor N(R); and M2d is 1, 2, 3, 4,
5, 6, 7 or 8.1n another specific enbodi nent of the

wonverswes Al is of the fornula: Ml2a wherei n PEI/US3008/027104

carbocycl e i ndependently substituted with 0 or 1R2
groups; |In another specific éBbodi nent of the
invention Al is of the formula: wherein Wea is a
carbocycl e or heterocycle where Wsa i s i ndependently
substituted with O or 1R groups. hi another specific
enbodi ment of the ipVenti orc is of TNe fornula:
wher ei nYr 2bDi s O%G]N(R) and Mw2d i ¥ 1, 2, 3, 4, 5,

6, 7 or 8 In a speewfic enbodi ment _of the invention

A2 is of thE 2 ol SeRi fic

enbodi nent ormul a: M2b
hi anot her G Tnvention M2b

is 1. In angQWferFs ent sofrstihe i nvention
ML2b is O,

Y2 i ond and Tk "ag,cc rbocycl e or
het erocycl e ere Wb is opti M“m’ft' I ndependent |y
substituted w\th 1, 2, a@op@ R groups. In another
specific errbodl“ M ion A2 is of the
formul a: a wherein Wdsis a carbagycle or
het er ocycl vvhere Wha is. optionally ar d independently
substitute? i
speci fi c enbodi nent of the invention M2a is 1.In
anot her specFighe Suhedd-FOVDM Sy ube Durgtion i on A2 is
sel ected from phenyl, substituted phenyl, benzyl,

The fD Sl be@BEEY bbe JPW’IL@'Y%:and substituted pyri dyI
I n anot her specific enbodi nent of the invention A2

The effectiveeOF DV iskbol dvkeion shalhbetcrierth g sefpired toatvroeiONEM 536?‘”‘

intefvhieDithveent DR Apubointdrvalheembéulatidnasymppl: shabbpearried on each of
thee?dﬁe&éduwhodl ment of the invention M 2b is 1. hi a

e dfE e RS L A B oy e o

Pﬂeu ﬁwm} #i¢ QI8 Gl ; %?ne? the OIS
aspacirgli the @ma@iamhsh@k bﬁt h@e idwwﬁt%lﬁplﬁ@edu ager Sygegrame: The

FDM pilaniihannd/BRal Whempensy Vivdsionsmgitiplexsst withi gheyOl Ghangpl and the

DatNCR e tgveSL sﬂpﬂrfﬂhﬁtahﬁmsﬁtwteé nrf Figure m:uz &t of the

i nvent.i on. A3 s of the ejnyY.
ooty D °|ff ng“‘g TR, b Wighkree
Ideritigasion i<l (WIGhrhe hapgt Rk e e
Chanp e Taansitiom 2oy %haimelz( (@ ang Po stionme_pilop Chgnnel (P c? The
TDMA Rt HEFhaspelc the VECEHBALT pchine DM ﬁ‘é’tﬂrﬁ}@ﬁf‘?loﬂ“ §a‘fhs~‘3. e
ORI esyibel rankl eppedl 24 thsheegiinmey gl $upediage. ﬁ(msmo&h@ Y
(TP)Sspannidy ord, OPOM Symis] stligrecgde 4ml faliot tash Wdeeiep ppd Local—area
Datf e @as; B AGHED brabdnisdicty Rt TO0- sl Ridg itlee Wikletapiean Bbainsl (Wlde—area
oisShaphl-hes enhy WM. arat fefwiiberdaTrenttionPildBChannef (RIRE). ). The TPC

arﬁcﬂ{ 'H'ﬂé }?ocalh@r@ cﬂaﬂnﬁﬂﬁcﬂ%eeﬁ pECHi otal eidaonk rehtingd) ttdmemission
is claﬁe 'L‘B&u %‘?éa‘ 'ﬁa:%&mhfr%f @ﬁ&ﬂﬂeﬁ(mﬁé)b T wmed Bed the LTPC: shall
eac% occliny. 16 *u:Qi tobdiferl RUBR 1H0OBEI® sinfibds in a superirame,

e

Thq n tﬁon G t'aﬁls Qegfcg%mab&ﬁcé By duration)
Csrlgqa}g %o@f:ﬁg C %ﬁr&i't res q0.qr 14 OFDM
RS LN ?“H\FeVﬁ R St f

resmhei #téhmda*ffhméPeéTfﬁn“(I ais O or S and Y2a is O

g e hah Bedd tlB‘%fFD%/p %ﬁzlxtfolscl enfodipRRtardf skl @nmediately
Elllow\ﬁﬁe ?gﬁtgg% obﬁm?g Y ‘3{1 }rﬁnérfl‘ﬂﬁ% Brdlcaie Qc&ﬁpﬁ!!e% the

Widegargs O{Sh@mfn&? iﬁ%@lr Eh T O or%ﬁ%%(%pbtsoé‘ hafi S pod

is 1, 2, 3, 4, 5, 6, 7 or 8. In another specific
enbodi nent of the invention RL is H In another

speci fic enbodi mrent of the invention A3 is of the
formul a: wherein the phenyl carbocycle is substituted
wth 0, 1, 2, or 3 R2 groups. In another specific
enbodi nent of the invention A3 is of the formula:ln
anot her specific enbodi nent of the invention A3 is of
the fornula I n anot her speC|f|c enbodlnent of t he

o, . AN o M Y

L, L )
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wheren Yla is Oor S; Y2b is Oor N(R2); Y2d is O or
N(Ry) ; and ML2d is 1, 2, 3, 4, 5, 6, 7 or 8. 1In

wanaoishes2especi fi ¢ enbodi ment of the invention ABTIUS26/027104

the forrmula: ML2d wherein Y2b is O or N(R2); and ML2d
is 1, 2, 3, 4, 5 6, 7 or 8. I another specific
enbodi nent of the invention A3 is of the fornmul a:
wherein Y2b is Oor N(R2). In another specific

entodhreal off chitgel O Ra®3ai:Si0f o . ]
ABAIAST SPBaE mé@éﬁ{f&éﬁ? AP TR0 sl SRR T Doy shan be

the fornmula: ML2a hi anot her specific enbodi nent of

The FPMy Bifnti Ghenpd shell span Ha74,0r170) 4168 nr 4062 FIDM23 symbols in a
Spreclidnicc ToeBOW Fieh thaghelt ib érequevientivisfonAdultisledd wikleWide-area and
Lorharkea OISvelr BatnCimelss O or ' S; Y2b is O or N(R2); and

Y2C.1S N L0r .S._1n another specific enbodi ment

éﬁe Pﬁ% %%‘%F?%aﬁ‘%“. 1168 11400 156 06| ASGHARNT sybalsi The Data
Oryredrangayssion nyis e \p B OFRMgymaoldrassimigeiRyy immadihtalit Preceding
pisfolfowing eagh daga channgl transmissgn aradividet intr4 Spees. fi c

gfbodi ment of the invention A3 is of the formula:

wherein Y2b is Oor N(R2); and M2d is 1, 2, 3, 4, 5,

6, 7oy Ug hymbeapGORBM sypeolsfiiche MBOdiMBEitbbet beReservéd OFDM
i nvepobdainABecseohetehibe PRINSUbant hespkfra¥2b is O or

N( ... LN .anqt her cific enbodi pent of the invention

A3 Rﬁ’g b%#‘hetrh“é‘&}e% ?W SYfirR fse‘i‘sﬁ‘.’c‘aﬁ Bith theWigs-afgeRdeya Chpepel in a
M2d4€ 1, 2, 3, 4, 5 6, 7 or 8. In another specific
enmbadieriR@ huberd JIOFDRVG I BsBialed vifh P €odR6RM MRt Channel in a
whergide. t he phenyl carbocycle is substituted with O,

1, 2, or 3 R2 groups. In another specific enbodi nent

of Eths thewamher SHOIRBT manlls inladrapiss nul a: wherein the

P ol o S A e
invention A3 is of the feRRbta;—hi a specific

enbodi nent of the inven£g9p+§94is of the

formul a: wherein each R1s"independently (CL-C6)ElICyl.
Figurg ScheBidt3 dlustidiodinfenperihint hed ithy fihhens Rt in terms: of P, W
amdependently H, Rl, WB, a protecting group, or the
formul a: wherein: Ry is independently H W3, R2 or a
protecting group; Rl is independently H or alkyl of 1

to 18 carbon atons; R2 is independently H Rl, R3 or

R4 wherein each R4 is independently substituted with O

to 3 R groups or taken together at a carbon atom two

R groups forma ring of 3 to 8 carbons and the ring

may b e substituted with 0 to 3 R3 groups; wherein R3

is as defined herein. In a specific enbodi nent of the
invention Rx is of the fornmula: wherein Yl ais Oor

S; and Y2c is O N(Ry) or S. In a specific enbodi nent

of the invention Rx is of the formula:wherein Yla is O

or S; and Y2d is Oor N(Ry) . In a specific enbodi nent

of the invention Rx is of the fornmula: In a specific

enbodi nent of the invention Ry is hydrogen or al kyl of

1 to 10 carbons. hi a specific enbodi nent of the

4nvention Rx is of the fornmula: In a specific
frpodi ment _of the invention Rx is of the formula: In a
S g% F TS EISHATYIR Aithe st Rastied i ORDM sy ihisls oR%s 1041 & 14 RPGEFDM symibols,

R WP PESOL WP SEPETTSdi ment of the invention Y1

Byl PlluieScoki@spdn P Bked 1 .ﬁés&@@ﬂbﬁ@ﬁﬁboﬁfw Eh@ah&‘ YZEI?)EP%BMYS rmbols,
e

teedyeliNeREoreddnt B.cadhBu@pRepeci fi ¢ enbodi nent o
invention Rx is a group of the fornmula: wherein: m a,
mb, mMc, md and nl e are i ndependently 0 or 1; m 2c
is 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 or 12; Ry is
H, WB, R2 or a protecting group; wherein W, R2, Y1 and
Y2 are as defined herein; provided that: if ma, nl2c,
and mid are 0, then nib, mMc and nle are 0; if mMa and
m2c are 0 and md is not O, then mMb and nlc are O;

if Ma and md are 0 and mM2c is not 0O, then nmlb and
at least one of mMc and mMe are 0; if mMmais 0 and

ol o~ N | U 1 o L, M N - B - e Y L 1



10
14
A2
13
%
R
47.

13.

R
20,

het erocycle. Wo may have 3 to 10 ring atons, e.g., 3
to 7 ring atons. The Wb rings are saturated when
woanicaiseng 3 ring atons, saturated or npno- unBaTWSANSM27104
when containing 4 ring atons, saturated, or nono- or
di -unsat ur at ed when cont ai ni ng205 ring atons, and
saturated, mono- or di-unsaturated, or arormtic when
_containing 6 rin at ons. A Wb heterocycle may be a
Banevnl el de ring nenper$ (2 to 6

7

D-w d.Y T

gEonsl And deel 5 3 e gat oftg*'sel ec“t"Td f #8th N,
e C IR AR 'n" 760

9 cﬁﬂétbon amtrrb‘;.iﬁian o] iy Sfy;Fl%eFQro ofE sé”l’ ect_’t'i‘TJF@mm,m,
O P —anh bots‘Vﬁ_'ITEﬁ'le)/C I’C nmono clc’é?“I SRy havepzidig
T Ng atons (2 50 5 CHPHOR St ety —tto 2 !
het er oat ons sel/écted fromN O and ES\ or 5 0or 6 ring
atoms (3 to ;«'carbon atons and 1 to 2 heteroatorrs
selected frgm N and S). W5 heterocyclic %jcycles have

7 to 10 ring ahd 1 to 2

het er oat o anged as a
bicyclo [4,2] 415 system or 9 to
10 ring at ,rfm{g.(S tmg;,g C: r°.‘;.. e, j ~ 2 hetero
at ons sel edted—fromN ahé?«»s% ar-r—&eged—as-»;a bi cycl 0

bonded S0 e BB SHPBSRES TP COaHTE STeRe o
Whgji ﬁférpgét %)QBSQJX’C Qacﬁtﬁ%g‘xe%hg]? ggﬁn%% #‘}_@f gggv}\%}s%e}{ eragzg o egn Tw

SEFaﬂgﬁr;ﬂ 5 2;313/5% B8 dﬁxq’q«y [there)arey 2wer Regerved OFDM
SYI@P ?taﬁﬂierﬁﬁld fosesl SRpariramer Whewltyd PPE Hb gzesent 4t the end of the
Supueefm@z edajl frampey studloipyh 2 vasioblk inuambet yii: OFBMrsgnpbls as ‘specified in
Tablen§: %ﬁ@ﬁeahyl thienyl, and pyrrolyl. W al so includes,
but is not I imted to, exanples such as:Wcarbocycles
Mletmémydtrme Dmyatba fmmiieqaﬁm Sikdbyr SEIIRS omtfxfﬂ}zﬁ/uohh

O t ‘j M 9' UuUpyS, gb UCI t ||cu QUUV\, - ':""" Dvgnﬁl Q

s ubsNuintirePMBOERN Do BivededSurkieH EHR: | [Fdnhe, Dm%nlné Irb SH i

(r){ ( \ &Znibxanpl es of ugﬁpgit@;tm\ﬁed henyl sar bocydl es
i nc) ude: Li nking G qups angdykiokers The i nventi on
pr o1 aescon;| ugat ey tirat—conprise—arH-y=rmhrbit+ng
conpound tkat is optional 1804 inked fo onejgs nore
phosphonateggroups ei t her dlrectly e.g. through F

Hhr-ough-oh-aki-nggrodB-{86e 3

=

covjatent DoTG )06t
linker). The naturg of theydsi nker ijs no§4§§33t| caI
prowqged it does not_interfere wth thne abitity of the
BRate s Apthil fﬁ*g‘ Y1 o e alivigiere idtiplessd between the
Locidt?é‘?aaﬁé’i?t Phangglernd thpnWidstieesp RotdClharwil. (The ﬁacﬁh&emf ¢l frame:

 alloB@ed orvkedz phhgs CHMOMRL; (84 Eﬁa% po%ﬁ dogd, formula

A) at any synt hethaLIy f easi sition on th
The%%&h' exb ao tet Q&tt@d degrtgg 8?3 8£ al;%#) % and

the ? ﬁJ{B %ona ¥ lyalbl A %g OYQF ﬁ'f?e@/a%a Eﬂaﬁ’? Gl%ﬁaqﬁ@s

on. the nki or | nker whi ch can
SQE%JE@?(‘SQ Ionam"f‘ﬁmi %’Sﬁhﬁvﬁ’gﬁﬁg%ga o:r a poEt [ Ions of
Theteh@iogr oidpo AlitenAlssodRied Wth\ABﬂdJEﬁﬁrﬂcbﬁ@vé}%@ Ftlb nbifhork miay e
senffif @k dledmRARA i @Q{Easé’fB) E&ﬁpdﬂﬂﬁﬂ&i (gfgb 85‘ xlggeé)%ox? gr?d an
ex

nh&fcellnleﬂk{gfc riéht MR, o%s hgt 1] :
:he E’é’slgﬁ;&ﬂﬁonfe to@go#gorg? télll Al t eﬁﬁe Aanother eﬁ% fee-proyided by

he 1 nvention ng gr ouﬁ ‘'or linker has a length
The cbhsabt@uthe&namgemmmn@mﬁb@uj?suﬁt)&y&nmkétemse joldly. riapped to
modatetibh eymielh Ok FEMeatfc tgm@owaeﬁpér@mmwﬁaﬁdnnkl ng group
or linker separates the DRUG and a P(=Y1l) residue by
about 5 angstroms to about 200 angstrons, inclusive,
in length.ln another enbodi nent of the invention the
l'i nking group or linker is a divalent, branched or
unbranched, saturated or unsaturated, hydrocarbon
chain, having from2 to 25 carbon atons, wherein one
or nore (e.g. 1, 2, 3, or 4) of the carbon atons is
optlonally replaced by ( C>) and mhereln the chaln S
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T fthe RO inplwerk itemsthalleet: anitrof-

L-tyrosi ne. hi another enbodi ment of the invention the
l'inking group or linker is of the formula W (CH2)n

woharemitseesn i s bet ween about 1 and about 10; aRdTNAR®S5427104

N(R) X(=0)-, -(=ON(R-, -0CC=Q-, -(=00C, -0-, -&,
-S(0) -, -S(02-, - C(=0)-, -N@)-, or a direct bond;
wherein each Ris independently Hor (Cl- C6)al kyl. hi
anot her enbodi nent of the invention the |inking group
or.1.1.nkediai1D rapickydiangsi et hyl ene, or propylene. In
2$o¢her mbodi ment of the invention the |inking group

LG eﬁsér SREPLER 29 TePyisal daiss pis srerciategrgtiporneir auagh virtual
ghaonslp gailed MeAiaBO Togical Chacmels| MEEladr MLQ iar d¥endglt icorgponent of a
FH2sapied Bk plinforerndepbreasmsivn tosptio ndlo dgriotip. sefvidefieay be sent
@:‘@ﬁ'ﬂ”@‘ﬁmﬁ?sMws Haween venbassranteyhalceasit diipbien® of 4hiaudio.or yideo
grtva@emaéd with & bevicdwhvl be eantisitted berdepbkad i te of
action, i.e. inside a cell. One mechani smof action
Sﬁsuhemajtmhhmnmwkentall a first cleavage, e.g. by

terase rOV|de a negativel y-charged "Il ocked-in"

gﬂ? o ‘éf ‘&“@8@%@@3 SR BhaBReA Gt reggisepllegribe firangniiimode”.

SR SB?H F9pRoTt Hipdnel o Baasismedes dipgd infablns galpie L.

Inntierires hﬁ:@v@rk\’\@l'uﬁﬂaﬂﬂ £ ﬂﬁﬁ§ & & %Eﬁ/ %InyM éﬂ gnes ax:gxaﬁd and. is

HaQgdaahkdRenily oL BRI £
zr@gdgjgﬁ&hl%carynenzynatcﬁ %S a f\%gegelgg)?dser% T ngaé’f‘ P SRnggmt doverage
t he phosphonate or prodrug compound may result in an
intracel lular a e cI ed or nodi fied
cqupound by a ?fagil%él%g“g Oé‘l rg.ﬁ?m dff'eaved or
ntdlf ] conpound may en.be "l ocked-in" _the cel
a 1\}hl%é}ccmt change P%%cﬂgpﬁe pol arity, ﬁ@POG?ﬁ%Bwﬁ‘mﬁ
plrysué%ﬁ pif o t92. LhAEgEE Which, Heen sages. t RexHaP&-ht &
which the ¢l eaved om:nvdxfzeégéonpound ¢an &g § ol
cell, relafive to the rate a [ Ateredas lHU
ph t¢ prodrug O RBPKechani sns by whi ch &3
&Lerappytl gf;ﬁeznare 8p leved nay be egeifflvezas

7 - dl't baanlc UI an CHLyHullu
a¢tiveioni nechanlsn1mn5hgfﬁe phosphonat e prodqgg
conpo%pds of the |nvenp|onwynclude but [are not"

| iHr-t€d—to—am-dases,—e8T¥ases mi crobial enz\iiBs
phosphpllpases chol i negtepppses, and phosphata§§§
Fronwtge bregoi ng,” 1t W I T~ be apparenttiat—afy

tgrugs can he 61$Kvat|zed in aecord muvﬁ t.he
pyesery i nyent, c?ElMM 09%5{ se%grlgzmtmgls Al e oy
specifical Ty roneg et er . HoWwevetr ﬁﬁ~i#ﬁ%#§k%@*~——
under st ood] t ﬁgﬁx@ikbdﬂhﬂmus&m@nmgﬁnﬂﬁu@ am liegyand
t1e|ré§pec ] bn according to
t is—nventi-oa-t ‘ ¢ HIA ya/3
merel W ill Jshyemdumﬁuxdﬂwmmh@g;% s@smaounds the
conpounds pf the invention include ThoSg with

HIV— il b{faveed Madulgtioy withsaetgnraig®eds| of t he 1/2:

v T

i hvenij ons Q%Fek&%db}étlgﬁaﬁfh%qgrgspltaﬁg%rﬁ eg. 1,2 3

or 4) phosphonat € groups, Wi ch may be—a pIUUIug

51 8o Bigs term "H V-inhi bitory conpound” includes
those conpounds thatinhibit H V. Typically, conpounds

ith wloghed 10fa MLormvabautorpm
SO0l anuespondalio ditgral @, 800 amtilatish @nﬁaeﬁcmé GroBphe é@@ﬁ%&manon.

spibAnE: cadieNlo0The GAMRMITGNHBAVE e HRE @Gty %ﬁoé&?és Qs pircs

| ess than about 5000 anu; in another spécif
—ewbedeeee%—e#~%he—|nventlon compounds have a

r ht | ess. than about 2500 amu; in
zgﬁ% h%?wém%ﬁr (MgﬂﬁﬁﬁPﬁ@ht of the invention,
conmpounds have a nol ecul ar wei ght of |ess than about
1000 amu; in another specific enbodi nent of the
I nvention, conmpounds have a nol ecul ar wei ght of |ess
t han about 800 anu; in another specific enbodi nent of
the invention, conpounds have a nol ecul ar wei ght of
| ess than about 600 anu; and in another specific
enbodlnent of the |nvent|on conpounds have a

o T " NN N o N | s



sel ected. One of ordinary skill in the art of

nmedi ci nal chem stry understands that the total nunber
wohomwakeesubsti tuents is reasonably limted byprChas2005/027104

desired properties of the conmpound intended. Such

properties include, by of exa@BIe and not limtation,

physi cal properties such as nol ecul ar wei ght,

solubility or log P, application properties such as

duxﬂfgt bl biea 20REQS bor BHE éx%“%gdw} %ngﬂ ctj.cal
acidh e S BV “CB% peates
sl & ngotrl Fa?l?nétéé | gona anlgﬁﬁémgf’e“a@ﬁ BUUiEse mts of
Substituents in certain enbodlnents Typi cal ly, each

Theod art Baies dBIZ iR LOEDNRRHMbN20 The s shdbe A8mberdd 0 %ﬁpugh 7.

ThelBIC ok, LI Shanhels sHall. eadiDoccpy 8 lof Thb Txaﬁm%t 9 1alecupy

4 50, TS (Wféle%r&*alﬂ@ 'ﬁoc%mg’ it ccuﬁ%fB LR cf ?I?];!‘A PHEC ianinel
shafl océ\}ﬁﬁﬁesIth* QB% q:ﬂé %‘:/Bg& 1']‘ el 3 naay %11;:' trg%zsé?'}fﬁ with
md%es?%g!lg'&.\%%np% gﬁzj % 10 :Erg 1 C\?\%u w);rqlg from
sloto% Interlage: agxeigoxfxl SYRIDR t@l 4 -‘ﬁtiescEmn,ﬁﬂ E2:10,
typicall WB wil | Oto6t , il 0
Szﬁéﬁ%ﬁ?i%%éRﬁ EWEB mfrfugccuroo tolgEflnEZ r% a SFSSL

o teipnei spmat thiRedeligion of SuRsfakds ue r&&;ﬁpl%ﬁd% &Q&&JB%& mffe‘reﬁt'
MLEGSReEhIRE afitBRni ANES! t'!‘lﬁ%m@i‘@h&{ ot &?Js% §im\? ihed ) s
tha@dlf MBEs WRALE LR trahgm mAbdey THRME! asitzaél lﬁliryglg éayer &ata
rat&&or%&ﬂé%ﬁahgm moﬁes & Qutl‘xii

substituents are present Ih an e ﬁ?tneﬁt %¥ t he
g set
es:

bl iy e SRRy SE0T B

M:)"

fo never

siuhshisﬁﬁtﬁeﬂsmweri DsiciiaRePNe Ohydibl rapFmALS| gnat o
gr oupsdee. 9|, " Rl"pQicet R6a" t hen |tRa¥gth 1%3,@ under st ood
tthat. the . groups may. be the sane or dif h iJje.,
each grOUp i's |nden§ndently >e|ected Qgﬁvy i hes
ifndicate the site uf covatent bond-attachrents—§o the
adj-oi o ng--groups, i et | es, r atons.*2n one
enbodﬂnent Cof the Sﬂwentlon t he conupynd is injan
ifsol a.ed aphd purrfred torm neratty,the—term

i sol-at-ed—bnd purl fied" meank that t I~§=4(‘nrmound is

substéntially freeﬁﬁkon1b|ological nauewlals (elg.
bfoodg tissue, cells, etc.).[Tn one QﬁCITIC
gmbodtrrent-ef—the—hventi-onthetery t he
Lompo®ind of conj ugdte of thelinventidnbis at |ehst
about750 w 96free3jron1biolog|cal mgterials; Th
another sp ciric enpudirmentsthe—term-reans—thal the
Jaladala) ind_o conj ug %o of thel inventi ék2i s at | east
dbout975 W @6free:§ron1b|ological na;grlals in \
wanotq%r speC|f|c e%,odlnent The [erﬂllEdnb t t he
conpotnd—oF—conjiugdte-of the inventidh®is at |ehst
Aboutl190 wt.@bfreéﬁ@ron1biological nmterials; in
anot her specific enbodi nent, the term neans that the
conmpound or conjugate of the invention is at | east
about 98 wt.%free frombiological mterials; and in

the term neans that the conpound
or conjugate of the invention is at |east about 99

— w9 free—frombi ol ogi cal materials. In another

26EQQQQ%E%QDﬁ@EQQFﬁBﬁ&huﬁﬁem{nvent'on provi des aconpound
or conjugate o e’ rnv I'oh that has been

#Thg; yrtiprstdue el tho TOM Ripiahigticl(agd the puigdcodsiiyimy subbRbd TS is the rate at

whlc?\é‘ﬁﬂ Hiizatmiiesd dlunngdhseDféﬁb@dnqmm mode$) @ tHreUeR N1, | tBrateSuoted s the

combied vAteRs G Seprppnrments: Exeralsfon cash carmonenthitibd g of his e n
PBMC (peripheral blood nononuclear cells). PBMC refer
to bl ood cells having round | ynphocytes and nonocyt es.
Physi ol ogically, PBMC are critical conponents of the
nmechani sm agai nst infection. PBMC nay be isolated from
hepar m zed whol e bl ood of nornmal healthy donors or
buffy coats, by standard density gradient
centrlfugatlon and harvested fromthe interface,

I T 1 r T T r r N

anot her enbodi ment,

N 1 I 1 N | Y
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cl eavage of a phosphonate prodrug wi thin human PBMCs.

The optionally phosphonat e- cont ai ni ng phosphonat e
wonomroaspegay be cl eaved to forma netabolite hagrTmg2@6/027104

| east one negative charge at physiol ogical pH The

phosphonat e prodrug may be en?;?)mati cally cl eaved

W thin human PBMC to form a phosphonate havi ng at

| east one active hydrogen atom of the form

B2GHh. Sired B RAMBL S dRGngoMPounds of the invention may

have chiral centers, e.g., chiral carbon or phosphorus

AhohkQ Plygisaldwiepisgprarrisstl of the fllavingtsiibiharned: | ncl ude

r aGeyf Kbk By @l | stereoi soners, including

enantioners, diastereonmers, and atropisoners. In

addi t ThsiWide-amea OFh@ammels of the i nvention include

enr,i ched. or reselued optical isomers at any or all

asym‘re‘%g‘lo%?" Ce%%?é\ g%\r%ngffs. In other words, the chiral

cent eTte Wippatee RDMIRiloCHdaaeldepi cti ons are provi ded as

the chiral isoners or _racemc mxtures. Both racemc
and dﬂﬁéf@?’é‘ﬁﬁgﬁ@)ﬂm%mg as wel |l as the individual
Optei CEHeWiB&HRE BalatBat@d or synthesized, substantially
free of .their enantioneric or diastereoneric partners,
ar & aelgp-RieA DalsChisasgle of the invention. The racenic
m xtures _are separated into their individual,

sdbst-antPHI Nt Spepeal |y pure i somers through
mﬁ‘é’TDM,?WhE&%hﬁ'c&Hﬁﬁseﬁ‘é?ﬁm?érb\vfnggzoxﬁgﬁ{ggjc«&anbﬂg

separation of diastereoneric sa rmed w
eptigeh I ViDReEiY e cBdiddncts, e.g., acids or bases
ol .owed by conversion back to the optically active
Ship SPM et L Ghanped shall pearaeee OFDMhwymibels iTr. sithliold iregdmitted at the.
PERMeymbel isdenOlie Hicsaderbymadanignadd the sbredapeel fibafame: It maybe
neddlyi b BLO. Bedtieriori detpmirti the @o@pOBPHI §@olSHBHR0 KON Rk frane
blurkibg a6l @ sheroaches fraqueh&oofi@@t eri al . The conpounds of the
Jgge\rfﬁj%»?n .can al sg exist as tautomeric isonmers in |
Ly TN il donawetor shaflibs pameraiar i isdrapambiennping dhe steps llustrated
indéghsndd % tdct ure may be depicted, all such forms
giliat ed within the scope of the invention.
' Wt omersTTamrexist for— i
ni di 1mapgmgdjfr e,
| [theprspessishb ¢
9P of I bedamyent
heN.conpasYMP@IAs jof thrs 1 nvent
conpr issguende)s of the conpounds Nereim, espeti
phar maceuti.cal | y acceptabl e non-toxic salts ‘
cont dV#R §:2: 330 lekd Pllgdidl Packpt Progessingdn the @raumitter
Such salts may include those derived by conbinati on of
BPAORE b atevcait PBsy-sMEB:sas al kali and al kaline earth
metal ions or ammoni um and quaternary am no ions with
Hit HY Filein} GFDNpwseibp! shafibbee eininyised ofiBoryit-bao agbdarriers in the
fsiencil eraigarhish sare wiilefrelyr edcid amongtibe mtiveiBub-casleks, (see
9:8. 141 Ple@he VBTN Pall 1 sult-ypiicadtayl cafrespphi® patRGubarrier index j
defiaet dsiglobe nmetal hydroxi de with aconpound of this '

i nvention. Exanples of metal salts which are prepared
in this way are ,sq;l#{sl Q:%’ﬁ'ﬁ’é%%ﬂ‘?h@}oﬁ@l} Na+ , and K+ .
A | ess sol ubl e netal®afit})t¥h" beltpr-d@Bpi t ated fromthe

Lution.af ore sol ubl e salt by addition of the
S8 Hisb e B BT EE RSl i o Batiiebriermia s ey 2B
formed fromacid addition of certain organic and
inorganic acids, e.g., HO, HBr, H2SO4 H3PO4 or
organic sulfonic acids, to basic centers, typically
amnes, or to acidic groups. Finally, it is to be
understood that the conpositions herein conprise
conmpounds of the invention in their un-ionized, as
well as zwitterionic form and conbinations with
stoichionetric amobunts of water as in hydrates. Also
i ncluded within the scope of this invention are the
salts of the parental conpounds with one or nore am no

- Y a1 - o
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of the invention bound to a | abel; and observing the
effect of the sanple on the activity of the |abel.
weuidcahs®s | abel s are well known in the di agnosPCTAIS2005/027104
field andinclude stable free radicals, fluorophores,
radi oi sot opes, enzymes, chenil4fni nescent groups and
chronbgens. The conpounds herein are | abeled in
conventional fashion using functional groups such as
5.2. fmd.f DX¥hD®f PiIRM BRed MidRhfod MifGPNt €Xt Of the invention
| es suspected of containing HV include natural or
Fietel malt ertiels shall bh nepsiulatedi wigh e rfiyad ifomnatiph $8tterno his
patf@@l shadlube wressatedivsinggi Cattas dimphreSedtuch shift begdtag{LFaR) with
generatoe rse@iensah(d) esDLHD GO and exitial) state | ‘TR, 100610D00BPOINRF, Each

outfdtuibtt, shelhr B¢ SiinedN oS afolles: i SBHELPSWPLRS B8NGhd heector

[Sz0b1k%85)75155: 2 B1: 8L QLK SR @ﬁsssJSQO@len ViaE Qliipri@ Ibmaghau be [s, D54,

;vl;e;%’%pf%gt s ?Aosﬂ{ gmﬁoﬁﬁhg gﬂ*‘%} \Rre SHL BELS %p%axf“ gcf in ?gure-

synt hesi zI hg
glycoproteln and the like. Typically the sanple wll

The Hsedsindpegioncdatttrmehall eirtispendHb Yhe hapisestRanitherhe first 35-bits.

of theniad netteid) shay baedi01010016h Lh1Ngr 1\4@@&00%}110@@@&%% 110"

;qmaﬁmggﬁi/mater m xtures. Sanples include I'iving

~organi snms. such as humans, and man made material s such
| asicell cultures. olhe TTeafing srap @f @nQ)Tﬁveﬁul{pllo |
x20C np@gse wagghﬂgxph93QQﬁRQSk@I@nxQTx;l.AEEVEILIUH tQ

] H“ i’llﬂi‘wmﬁl-ht!lﬁwﬁﬂlﬂll!

- Hod—of—a oB—3 d sri-bed—-above. | f
AL ed—+t-he—a VIRV, o nnllr‘:-'n“lfn of the
alaaa¥a i i ava =) ars ATARN ‘.. %Awt}orhn\/ n‘Pf hﬂd ln(‘l Udl n(] -

“u e vav o €

direct and indirect nethows of detectlng HV activity.

Quantitative, qualitati e,”and sem quantitative

met hods of determ ni ng "H %@?lVlty are al

contenpl ated. Typically one of the screening nethods

Heweh b8 %bdizel BY Sequsphé Genertondardlqdudatingothh dDMBldon]

such as observation of sibeajifeysi ol ogi cal properties of

a living organismare al so applicable. Many organi sns
The @o&rbRiTOMPAE 1Tixed patrem0 EHO e TN PlldVIER{dn@ Bt Shcket-anid is
denste®ddh1li n the treatment or prophylaxis of conditions
! SSOCIated with H 'V activation in aninmals or in nman.
E"@%\w F P OREFYNRi PG 1o b Shhawkelthi s viedi terientriengPSK
HNW#WP?EW§W5UId be kept in m'nd that the results of

Zyne assays not correlate with cell culture

'2é§§dy§3MWﬂH§“méW€@WFN@ﬁ@@é assay should be the prinmary

In tggﬁ‘ﬁﬁmgx?lg élt r&lgﬁgﬁa’c ﬁrﬁﬁgﬁgﬁ glFuu ) . %fnt%}é)bééggé’c tnre I?.lts P1I(24). and
P1i(5RHPOS WhIC! Rei i Fespeli L 'be mapped int
comffab' B oG Do o9, SR E’LZ gﬂ%ﬁﬁw T Table

gnvent I onal ni ques” foﬁjev

52 LePilvh 8- Werr ﬁi’tlr?e9 Ldrirbbowst therigenahvarntslighion for the QRSK

’““W?ﬁ@&ally conp05|t|ons are first screened for
inhibition of HHV in vitro and conpositions show ng
inhibitory activity are then screened for activity in
vivo. Conpositions having in vitro Ki (inhibitory
.constants) of less then about 5 X 10 M typically |ess

28 than about | X | O M and preferably | ess than about 5
Ty cppeRpnp b threlsrsestpion O pla Mpeo Bablsie 1 LB LG n Vi tr o

2% Tlﬁa@fa@@%caﬁ@l)ﬁ@d Qs@%rﬂhquc@ Gl ‘Qﬁiﬂ]')h B tge,e&ﬂb IaVaﬂ:E)lllac JIT%I.% %tbem used.

I | ations The conpounds of this Tnvention i

5# Bated with conventional carriers and ex0|p|ents,

' I'ch will be selected in accord with ordinary

practice. Tablets will contain excipients, glidants,

fillers, binders and the |jke. Aqueous fornmulations

are prepared in sterile form and when intended for

delivery by other than oral adm nistration generally

will be isotonic. AUformulations will optionally

contain excipients such as those set forth in the

andbook of Pharnaceutlcal Ex0|p|ents (1986) .
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liquid carriers or finely divided solid carriers or

bot h, and then,

wéaomsisdes ons of the present
adm ni stration may be presented as discrete units
cachets or t&blets each containing a

or al
such as capsul es,
predet erm ned anount of t
powder or granules; as a

an aqueous or TeR-5HWS0S$ 114- 9Pk MiduBSicd rable
a-\\at-e

i f necessary,

shapi ng the product.
i nvention suitabl eCt@s2005/027104

he active ingredient; as a
sol ution or a suspension in

oi | - irA~wat-er—|i-gui-d—enmul-sion-—-or r-in-oil |iqnid

enul 4i on. Iriprebiget | vg | ngr edi eMbduatiorabsabdle MS

adnirlstgred as @ bdl us, eleqhyary or phste. A,fablet
AL nnnnnr‘rg\nni an..ob.onl r~|| nn nhfl th _aone

hnal Ly aa
=1
7

i S WUb U_y U\IIIPI COol

or ngre accessory ingredientSD.Canressed tabl @ s may
be priepaped by Cfnpre33|ng I'n.a surtablg nacnlge The
acti Je—i nﬂr aNl en 1 )

powdgr o#f granul@s optional | ® m xed wifh a bifmer,

| ubrijcant, |nert1d|Iuent presgervative, surfac%)actlve
or dilseersi acant Mel-ded—t-abl-ets ARy be-—nmade h\/

JPL'I L0 ] Ily ugulu.

nol ding in a suitable,
powder ed active ingre®
liquid diluent.
or scored and opt|onall%
provi-de sl ow or Conbr g
i ngredi ent theﬁé om  For|_
ot her external ssues e.
fornmul ati ons qye preferat
oi nt ment or crieam cont ai 1
in an anount éf for exar
(i ncl udi ng acilve i ngr edi

{_chlne a mxture of the

istened with an inert

The tabléts may optionally be coated

are fornmulated so as to

{d " Teh.casewsef the active
adn1ﬁ%ikfhtlon to the eye or
., ou I3and skin, the

Iy applied as a topica

ing the achive ingredient(s)

ple, O. 5@02%@Mw
ent (s) nn a;ra‘ge bet ween

0.1% and 20%{ n i'ncrenent
ww, 0.7%wW Wi etc.), pre
nost preferabl\y 0.5 to 14
oi ntment, the &ctive i ngry
ei ther a paraf fi¥
Al ternatively, 1t
formul ated in a credmw il

=zﬁact|vez'

s of O. 1%V\lw sucthaasieD. 6%
ferably O. 2 to 15% w w and
% W W. WwﬁfmmHMedlnan
‘edi ents npi i

fer-nmg#ci bl e oi nt ment base
|hgr§,“eﬂts may be
h_ardi | -i n-water cream base.

If desired, the aqueous phase of the cream base may
i nclude, for exanple, at‘least 30%w w of a pol yhydric

al cohol Figuress:2 AR AL AN SihaVERG SR For Bk M@ﬂ%&i
groups such as propylene gl ycol, butane 1, 3-di ol

nNJLt i t ol cer ol and olyethylene glycol
Pﬂ@ﬁégr%@ﬁﬁi&% @Y“’gﬁ% GPuR- SRS NapEingof . The topi cal
froe b kathiens gRipcidesh)] abloy, i nebusenas-Camme

HNEl the sub-cartier with
Wﬂhﬁhgﬂﬁ@ﬁgﬁgn@Q&QfQﬁHQﬂ or penetration of the active
|ngred|ent t hrough the skin or other affected areas.
E&ﬂﬁﬁbasl@bpﬁMQﬁmQQEQEkﬁﬁﬁﬂetratlOn enhancers i ncl ude

di met hyl sul phoxi de ‘and rel ated anal ogs. The oily
ﬁhawdwmﬁl ﬁ@Bfe?ﬂ@t § isabrsamsiprst il updremeoroRoneRprasions as specified in
@ohbRillut ed from known ingredients in a known manner.

Wil e the phase may conprise nerely an enul sifier

G- he Pvii BWidk-aeardeatifiction fhlimgehfWIC) it desirably

%?R‘&ﬂgﬁgrséa %cé‘ ntlﬁcalfl'gr? (ﬁ@nf a‘i H{N?&Stakiaﬁ ns%ar? Jul St}l{DIv? sym gl It shall be

Prapery hyal o i mei’rﬁ}l%ﬁrif%? It goﬂ?‘ﬁ%ﬂﬁdﬂ‘éw Bilot 1 OFDM
tswgq is: W&flﬁ\leé qafip vlathe fhat is Mgt comyeyingitas WisetaseagRifferentiator
stabilizer. It is also preferred to include both an

oil and a fat. Together, the enulsifier(s) with or

W t hout stabilizer(s) make up the so-called
emul si fying wax, and the wax together with the oi
fat make up the so-called emulsifying ointnment base
which fornms the oily di spersed phase of the cream
formul ati ons. Enul gents and enul sion stabilizers
suitable for use in the fornul ati on of the invention
i ncl ude Tween(r) 60, Span(r) 80, cetostearyl alcohol,
benzyl aIcohoI nyrlstyl aIcohoI glyceryl

N o I
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phar maceuti cal conpositions and such conpositions may

contain one or nore agents including sweetening
wagensiies268 | avori ng agents, col oring agents andPCT/US2005/027104

preserving agents, in order tq _provide a pal atable

preparati on. Tabl ets contai ni the active ingredient

in adm xture with non-toxic pharmaceutically

accept abl e exci pi ent which are suitable for

infdBRHEAGE WS Aleildd! A 13581 AGSRRHAD WBininl RE$8de-aread® %hall be
scrEXBle® LGRS Fre B WRe-af2 D Itc‘?’coxixggggﬁdnd {LURLL a§ea suc

as cal cium or sodi um carbonate fose, |l actos
Forrthn BAG OFBMesymbpldn e anprefrivos enls d dlob ﬁlllallﬂia\ﬂiﬂd@ml. Theadﬂbmmd slot
shadruss @dinmt pHO8Pphia fieed muttamm, withieach binsktdo sdrotB@riaiitng pattern

=3

shaigbatgpcessedha@srdingi we tisd atepd ,illtrabddgin iFiguae i 2. 1pinddNg No

prodgieink ShalShqhriasned ikl @sglocaeg klGL ySt al |i ne cell ul ose,
starch, gelatin or acacia; and Iubrlcat|ng agents

such as nmagnesi um st ear gt g, u tat-c:

: Her—over!a
| onger perlod For exanple, a tine delay material such

as glyceryl nonostearate or glyceryl distearate alone
or MAth a_wax ed. Formul ations for ora

be al‘ 5 at i n| Mappupes
| B ?9%3 wi t h arbitsrter t

I u nt ~ | cal &9 10 phMedalation | |
ka Gfrﬂ s §@J’$Qﬂl‘f®$ tin cdpet P‘ées'i wher ef ng{hBolgct i ve

”|ngred|ent is mxed with water or an oil medrum such
Mrpémm?« 90251 ‘IIDMquIG:t WL LIQI FOM Bilok MEP Q) Ubialiche teddosists in

Dsﬂas:pmnﬁelmeﬁfed OFDM Speall FoRed Pattesi ProbRinkGhitue Transmitter -
materials in adm xture with ex0|p|ents suitable for

C f aqueous suspensi ons. Such
Szégg?ggqﬁ%éﬂﬁ le a suspendi ng agent, such as sodi um

Thewrdaa memmem@lmemmh iRk By Tiealibet: @58 (Y ATLX¥P EIORY the
witebyl Salbbiues SusSac HRaLgIsRaL 80, 19.91 xvmyélﬁxﬁa& hOQRQ the
onéyt‘}igg ﬁlé}%gzéﬁ@é}ia,e @ﬁg OQBM %‘ﬁ‘n 81 1ﬂdexa§. ee ] z’§ Pﬁr %Ln g or

‘wetting agents such as rall'y-occurr

phosphati de (e.qg. IeC|th|n), a condensatlon pr oduct
of an al kyl ene oxide with a fatty acid (e.g. ,

pol yoxyet hyl ene stearate), a condensation product of
et hyl ene oxide with a long chain aliphatic al coho
(e.g., heptadecaet hyl eneoxycetanol ), a condensati on
product of ethylene oxide with a partial ester derived
froma fatty acid and ahexitol anhydride (e.g.,

pol yoxyet hyl ene sorbitan nonool eate). The aqueous
suspensi on may al so contain one or nore preservatives
such as ethyl or n-propyl p-hydroxy-benzoate, one or
nore coloring agents, one or nore flavoring agents and
one or nore sweetening agents, such as sucrose or
saccharin. Q1| suspensions may be fornul ated by
suspendi ng the active ingredient in a vegetable oil
such as arachis oil, olive oil, sesane oil or coconut
oil, or in a mneral oil such as liquid paraffin. The
oral suspensions may contain a thickening agent, such
as beeswax, hard paraffin or cetyl alcohol. Sweetening

—agents.—such as those set forth above, and flavoring

30 gents may be added to provide a pal atable ora
LRI & iR 36??‘ chapely t &’ESWB‘@%FI’P fma%l%&h%@dﬁmé@e Ped by
the addition of an antioxidant such as ascorbic acid.
Di spersi bl e powders and granul es of the invention
suitable for preparation of an aqueous suspension by
the addition of water provide the active ingredient in
adm xture with a dispersing or wetting agent, a
suspendi ng agent, and one or nore preservatives.
SU|tabIe dlsper3|ng or mettlng agents and suspendlng

o o o
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ARTERRE IR HiD BegiEyte hdap ;bei’eq{iibﬂéht% dheSRRGAR G aWolHp lingar

powder. Anong the acceptabl e vehicles and sol vents
that nmay be enployed are water, Ringer's solution and

woieensws sodi um chl ori de sol ution. I n additi ORCT/US2005/027104

sterile fixed oils nmay convenakonally be enpl oyed as a
sol vent or suspendi ng nmedi um “For this purpose any

bl and fixed oil may be enpl oyed including synthetic
nmono- or diglycerides. In addition, fatty acids such
as oleic acid may |ikew_ se jbe gaﬁgm;n the preparation
of injectables. The ambunt jof I ngredi ent that
may be comnbined with thedgerrlengggerial to produce a
singl e dosage formw | [_varly dependilng upon the host
treated and the particulag nndewﬁ&@pdninistration. For
exanpl e, a tinme-rel easke—fofnullationli ntended for ora
admi ni stration to hunahsedrdy dosdsaikd] approxi mately 1
to 1000 ng of active npterHal |g dnded wi th an
appropriate and convenj eat {angg f carrier materi al
whi ch may vary from abput—3 tdg 95% of the tota
conposi tions (wei ghtwej ght )i. Telopkidr maceut i ca

conposi tion can be prepareg tg provilde easily
nmeasur abl e amounts forg &8hiini JUFERFQN. For exanple, an
aqueous sol ution intendéd fior [intravyenous i nfusion may
contain from about 3 to*8bd ngd"B51"fYe active
ingredient per milliliter of sulﬁ%.un in order that

i nfusion of a suitable volunexakma;pate of about 30
mL/ hr can occur. Formul ati ons islift'abll e for

adm ni stration w0 1 e s_wherein
the active ingr Fadre e%?]'l%sdlggdq@@dﬁ%fr‘“@ &h8Rded in a
suitable carrier, especially an aqueous solvent for
Sna mujzwﬂhri‘gof@&itmﬁ The active ingredient is

r.es |n Sy h far.mul
%%f wﬁﬁf Difiacae %81 N e s &y o coppiing of
FaFh RSt P & RS it ’i°6ﬁ=$§d @ef'ﬁts%‘r‘&lﬁféﬁmpw
toplcal adn1n|strat|on in the nouth include | ozenges
S8t P-4 2rPletReratling e ingredient in a flavored basis,
tﬂﬁéiﬁké o e%ﬁ%l@é@ed%ib‘i‘ bREACHA I xbILAYARRMNy BASHE B bier output
i ?bﬁ&{aﬁ&ei? HRGEEALE e bla@Biel UL gu@e@%aéesponamg to

% %e che ‘as BB gwl¥ere 1»&){?,’1, i ‘:nétfe%uetnce géeg for gy

epﬂa%mn S AR R F%g%\/@f“

1 ect al

P md

feSislk alaliac HAGEL LY Mith S hA GerleRlto:0%GHINE hI%) OB IHIt{18 bis Shown in

figsRld s yhal e 5ar miakhiane: §ﬁﬂut@95%m%féfwbﬁtf&%ﬁ t&aﬁgﬁﬁ&xns
or nasal admi nistration have a particle size

Sk dhp| artnoty P TGl oymboly the 1 hadk diss n{lﬂlan\mdu donige state
ezt dedsesCisibpreroistydensdiaangrench evhige Acponds: om thesgBmnil dyipnitlie TOM
Pitoti arclibe ritside-sreni riba dosilietraathia@ng), 4nd 86 WIEMOSYSJbDB&dex in a

amerfons.. et c. ) mhlch is adm nistered by rapid

e nasal passage or by inhalation
Pﬂ?%ﬁg&dfggﬁ gi to regch t%e alveglar sacs.
Suist alkeulif 1@ muha&ﬂe@eﬁameel (HEEWRY]UBOUAPO] t1Rl Wikie-area OIS and the
sol utywpRs@f D4thenadle Vﬁle'ergz{l—%géaeafan T LA [ROBIPC, the Locdl-
sui t ahl.e ofé%ncﬁ@{e‘l ol a?efa Sy RaNds) et i1 SoF 3R TR the 2

be pr e%grﬁrg OM vhe% opﬁl(;e ﬂt thesetbhcs gﬁallﬁfjé%ﬁa ).{he 4-bit

be de 1vere erapeu e agents SucC
conpoltiNEE R @%8F%&% d in the treatment or

prophyl axis of conditions associated with HV
activity. Fornul ations suitable for vagi nal

adm ni stration may be presented as pessaries, tanpons,
creanms, gels, pastes, foans or spray formnul ations
containing in addition to the active ingredient such
carriers as are known in the art to be appropriate.
Fornul ati ons suitable for parenteral adm nistration

i ncl ude aqueous and non-aqueous sterile injection

sol uti ons which may contain anti-oxidants, buffers,
bacterlostats and solutes mhlch render the fornulatlon

- Y a1
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parenterally or by any other desired route. Conpounds

of the invention can also be fornulated to provide
woanicroasdeed rel ease of the active ingredi ent tecaiusemws/027104

| ess frequent dosing or to in&rove t he pharmacoki netic

or toxicity profile of the ac Bve I ngredi ent.

Accordi ngly, the invention also provided conpositions

conpri sing one or nore conpounds of the invention

Bitd ‘A, 3h80hef BF asStiBkal Ned or controll ed rel ease.
Eff ecti ve dose of active |ggred|ent depends at | east
Il

on Feh&enBp¥ Riloh £ Ehpanelo der Widsrarere Oy Chpmupl.cthe Wide-area Data
t oXihents), theyWEPH and thindVIE dgse bitvistiag bbeﬁrtg ‘498¢'d

br AP HAGkLGRL o %ﬁm& @&Sﬁ% el "B{J&%Q

al%xea D%ta Ck nel

de;;%_;hy%nﬁfiﬂgﬁ%/ erF]Etl Ir{ﬁk; ﬁheuggc‘;%hgcs)eﬁlv etg‘f’ﬁ olﬁ §|Sh iLbe. SEt'

expected to be from

B;tah@u&esgw&oﬁiaﬁcoslﬁb)eaﬁetl&ﬁ* mg/ kg body wei ght per day.

_Typically, fromabout 0.01 to about 10 ng/kg body
Bﬁﬁ/@p gReushee spall corpppoadity Hiec QPN symbe) drdesgtnmbep in ¢ gupetframe;
whighyeapgessroryd Kgousbdy 9%ei ght per day More typically,
Thefsrcb"ﬁH ue&% f&&aa? gt sr%nai E%&%«M@d&l‘h u@ ]9 At of
the Q‘Brblte rX:e %8:')15 96 %1th1?\ask sFocna e Wlth that
slotm exa ec EcP F%Ze 2.9, wel g

in% ’t TO ny, preferably betvveen 5 nmg and 500

ny, Si Ltinle doses.
Rout esdréppﬁd%ngléeg{tg g‘h &0 a{'e% ‘F‘ég%gg%ﬁ’&n &% the
siovienyi on (hefeiin feflerned|t as the {acti ve
i.ngr edi ent s r admnlc Fed by ahy |rolit e| appr ppri atle
XI.’.‘@B?QM s 7‘[??’-} o' ) 1??‘35‘?' o =y v HiseMp i | e | Mz |y | ino
_ioncl.ade prglg |wodot alo; | @dgal o tepiecht |(0 hot pdi buccal-o.-'
~and sl Jpdup] b {099l hel| )@ |pelenfeTad | ' PeT|ud 89 o | o |
—subcutaneoys, T it ran 'i,q A oS Rt .u;é-l radt——
: 2nt rhi He §I ‘,]alw"ﬂ-" p?\i':@;’afgl )1 9 | pr ﬁi )bl b g Ouid biel 1]
- @pprég¢ical &d @ hat -ahe: pbeftel Pgdd | ut & |rhy Ovipd'y oM Oh 6 gro
qxa{wpl g ftbe}d; Dadi4-| @nf gf‘:{'g Ng | £¢lon| g‘r;g An advahbdoe | o |
e CONounas) ~t1 : 19 Icll. —tHeyrare——
L.\"C‘n “‘,r__\/]}'-x P v 'L')f Yand 1% Héli Iq ' {'ITI' aI | yo Gy 6 10
" @on 0 nat| on drherjapyAct 0\e) | Agre |1eh0fs ‘©f 0t he [inyento ¢ro
are Al SO ged TT C)r Tt e et ve s T 7
'f%&%u%hs b,m gﬁ%i éed % b §n8<%\°

o SR S5 P &oﬁzaszga%?%isaétéo'ea%fmawaaasa?

AR R A Flot ait Q’eﬁ‘%"fr%% ¥ sbelonbi ne any
compound of the invention MAth one or nore other
active ingredients in a unitary dosage formfor
si mul taneous or sequential admnistration to a
patient. The conbi nation therapy nay be adm ni stered
as a sinmultaneous or sequential regi nen. \Wen
adm ni stered sequentially, the conbination may be
adm nistered in two or nore adninistrations . The
conblnatlon therapy may provide "synergy" and
"synergistic effect", i.e. the effect achi eved when
the active |ngred|ents used together is greater than
the sumof the effects that results fromusing the
conpounds separately. A synergistic effect nay be
attai ned when the active ingredients are: (1)
cof ornmul ated and adm ni stered or delivered
si mul taneously in a conbined fornul ation; (2)
delivered by alternation or in parallel as separate
formul ations; or (3) by sone other regi nen. \Wen
delivered in alternation therapy, a synergistic effect
may be attained when the conpounds are adm ni stered or
delivered sequentially, e.g., in separate tablets,
pills or capsules, or by different injections in
separate syringes. In general, during alternation
therapy, an effectlve dosage of each actlve |ngred|ent

o, o




netabolites is done in the sane way as conventiona
drug netabolismstudies well-known to those skilled in
woOhercan$268 The conversi on products, so |ong as POEWSA06/027104

not ot herw se found in vivo, e useful in diagnhostic
assays for therapeutic dosing “Of the conpounds of the
i nvention even if they possess no HV - inhibitory

activity of their own. Recipes and nethods for
determning stability of cqmpounds in surrogate
gastroi ntestfrmal secretigns gre kn { Conpdunds are

defi ned heregi@fas| stabl g23]n _the gastr ¢i ntest|i nal tract
where | ess tlhap apout 5 e _pe nt |of thg protected
groups are deqrotpected i|m]|sdhio ihtestiral or

gastric juide yipop i ncubgtig: v?t;}_gpur at |37 C.
Si nply becausg [t hp conpgialdsSare—stable to tlhe

gastrointestiny fract ddes not nean {hat tHey cannot

I
be hydrolyzgd iin Jivo. %x@hos nat ¢ prodrjugs of the
invention typical]y wlI3/Me mséabl et he dijgestive
system but grejsupstantigthk¥ hydrol yzéd to tlhe
parent al Sdr ugsiin the di gggtive | fen, |liver [or other
met abol i & orlgan, pr withEnzlells in general .| Exenpl ary
Met hods df Nukifng| t he Comjounds of the Invention. The
i nventi off aljso|re| ates t@ _mBthods of pmking]|the
conposi t fbng B the inv‘ﬁtign. The coppositijons are
prepar ed by jany of the BpEicabl € t echni queq of
organi ¢ synt|hfesi st Many|[8dch techni ques are [well known
in the at . FE ever, mang=&f—t he knowh techni ques are
el abor at éd i|n™Conpendi umi®f,, Or gani ¢ Synt hetifc Met hods
(John Wl ey |& sons, Newt %%&7 Vol. 1} lan T, Harrison

and Shuydn Har%ispn, 197l pol. 2 laph T. HAMFTPHE and
Shuyen Hdrrilsom, {1974; f,gy 7 Louis B. Hegcgjsgggd
Leroy Vede, |1977:| Vol . &lieroy G Vafle ir| 1980;
Vol . 5, Uerqy, G )Made, ¢f5, 1984; and %&ﬁg{e, M chae
B. Smith;i ag Wel| as Makgh,s J., Advanged Organic

Chemistrys, Thitd [Editiops (John W | ey & Sons, New
York, 1985),| C ehenskye3r gani ¢ Sypt hesi §.

Sel ectivity,| =l egy &reffirciency infMdernp O ganic
Chenistryg | | umesBagdy M Tros

Editor-in-Cigl (|Perga PE|Press, BEM/Ybrk, 1993
printingla A exempl ary Jret hpds fonf the
pr epar at iton |d¥: conppsitjons of thp invention are

provi ded gbel|ov hese nefh#ds. are intended fo
illustrate tihg{nature Ogdj%ph preparations and are not
i ntended to 44¢'t the scepé appl i cabl e ngt hods.
General |y, tihé|refactionfBdngditions suph as
tenmperature,} reacltion ti#et—sebvents,| work-lip
procedures, lahd tjhe Iik,%,@ﬁ‘i‘ ~“t hoge co nin the
art for the i ~SCTEOn t o) perfoinmed. The

cited reference .toﬁef eF with material cited
therein, con ; pd descriptions of such
conditions. Typically the tenperatures w be -100C
to 200C, sol vengigureis.d, 106, 881301 kot Bt RkQfdiE, and
reaction tinmes wll be 10 seconds to 10 days. Wrk-up

typically consists of quenching any unreacted reagents
§.~¥%§ééz mb&ﬁppﬁW@th@me@n a wat er/organic | ayer
SUSE Gub S LB Coh QB RNGSERANAL i %cx’rz]xg:%zrehaéic?tr buffer, ‘SB{, 2kJ and

capt-&l N no._khe _pr odugh . .. &t dat and reductron” oot -
%ggt?%gﬁlz%%%Etg%gegﬁéngg?rF%%B%% a%?°§%¥’bfg?ﬁ?¥§¥?3hdlbe
near room tenperature (about 20 0C), although for

netal hydride reductions frequently the tenperature is
reduced to 0 Cto -100 C, solvents are typically

aprotic for reductions and nmay be either protic or

aprotic for oxidations. Reaction tines are adjusted to

achi eve desired conversions. Condensation reactions

are typically carried out at tenperatures near room
tenperature, although for non-equilibrating,

T Y 1 T e T 1 Y T I T 1
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tenperatures near roomtenperature (about 20 0C)

al t hough for netal hydride reductions frequently the
woeopastetire i s reduced to 0 Cto -100 0C, sol remUsS205027104

typically aprotic for reductigns and nmay be either

protic or aprotic for oxi dati o's. Reaction tines are

adj usted to achi eve desired conversions. Condensation

reactions are typically carried out at tenperatures
map@dl int® oM cbaplper additlaaiona kol giis+ Offnr,n atyy) eauispedificdt indhable
s.zhl.mi.u.%ai wh@qsluzo lelagiek 5.9!1%@%%. wWsBBUSEHa1 constellation for

hel Cto -100 0C) are also comrton.

oIvents can be ei t her protlc (common in equilibrating

5.2?1%&.&%”5%3 tgfntéﬁg%%ébngéommn in kinetically

cont olle reaction andard synthetic techniques

Thes mebpins ohzledt to dpiedaces Hpvide. WIC PRI wmbobthj]r belas tspedified in

5.2use1f anhydrous reaction conditions {e.g., inert gas
environments) are common in the art and will be
5. za.pm 1ek M@pmga)pabﬁ mdlt mdﬂh@ﬂ BiiBls th &6 Sub- carners
" g the like, when used in
PPEROR R e EaRies it Bt Be SPEFRAls ssigaedrto 500
iRt ?aﬁréefs 1 el e éa&?‘?ﬁlé maflaieigPs! rhse ie (01 To3)

‘shaffirbie megipiyest fo hed™ somtatier of At intt e, t er ms conmon in the

art for indicating that one or nore chemcal entities
SZIISQQRQQQRDWQOIngaermmer as to convert it to one or
Th??( thegeh %%§ Thi s nmeans t.hat . .
B 1 o%u{g eg {N‘gg ns%g]ﬁn ezbsne H tu%ﬁér Lo co rr]ngn operati oéms as specified in
synonynnus W th aIIOMAng conpound one to react with

52%%'9%? a(ﬁﬁeamﬂ.".;gﬂ Eﬁ,faar%ﬁg@wound one with compound

C th conmpound two", and

ThoLbB-arex Msifi¢Hios ChanmaLIoN shile spar oed O@‘DglaByrﬁbol It shall Be
A BWRHRES) SPHM yhRASRRAD i SigkGakddnd SIak1EONRS YRth-RNEFDM

synfiRs ThisheAM Srhead Elﬁﬁﬁél gicktis ul }fdi"e@xgzeﬁﬁ ﬂh%%&al—:aréa lﬁifferentzator‘
lan’é%Bonth% '@@ ‘}E@géﬁé’%l Il.o%leﬁ Bt Vel sHall %e %ﬁl I‘l rﬁ?mg a

i e
* blt %(% ?P 5) oo gt ot l\f::'%\%f}aﬁa!:1 con 1e t r at %ﬁe»ar(a% gtlf eﬁnth%mr’
Corieﬁ{ﬂn ﬂgg‘}/\ﬁ’ﬁ F#5%0. iIMto 1M, tenperatures (-100 Cto
For2BR 10€, ofpapisgabdlyin: -a78u;£érﬁ~aene15@1y@ SIBIE Qiidt YEDET. Al Mlorak &, The
allfdbicl Qlo’@*@l@iﬂ@tse St 100b-piaEEed %}i@érﬁ %Ellﬂqu ﬁe&@b@@ha@be set to zero.
& Mmgét&:%%mu 5 3lih GigB b )2:0.1.0-1.
g cé/sﬁﬂg §haéﬂm§3%§%§& for B RE RNGLES o 1[Isyp' cal I'y~air for
gen~an Insensitive reactions or nitrogen or
r or water sensitive), etc., are
szﬁﬁﬁgggg.l é%g&%therMAse i ndi cat ed. The knomAedge of
TheLigTshall by féla(—?tt@d)ﬂhs skt iridex &HEheaillbcais! spf garsliocated slots in the
LICSQIM egibol areillusetkdiin F%@iresmmgg LLisel-C oidistdt dnkex ahehen is the
ohappanatsus idtalkict 0ot aF DMgsymbsl 1ﬁdﬁgl2\/(&f& 5.0 ass. In
particular, one of ordinary skill in the art of
organi ¢ synthesis selects conditions and appar at us
reasonably expected to successfully carry out the
chem cal reactions of the described processes based on
the know edge in the art. Modifications of each of the
exenpl ary schenes and in the exanples (hereafter
"exenpl ary schenmes") |eads to various anal ogs of the
speci fic exenplary materials produce. The above-cited
citations describing suitable nethods of organlc

__synLhe§+3~aLe~appl|cable to such nodifications.

ach of the exenplary schenes it may be advanta eous

%1 %%flpa‘? Ehpp D FP@&FBH&JS&PEM RO ABEEHBE Lt 4000

om sfartif “S sterials. The desired products of each
step or series of steps is separated and/or purified
(hereinafter separated) to the desired degree of
honogeneity by the techniques common in the art.
Typically such separations involve nultiphase
extraction, crystallization froma solvent or sol vent
m xture, distillation, sublimtion, or chromatography.
Chronatography can |nvolve any nunber of nethods
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agents (Stereochem stry of Carbon Conpounds, (1962) by
E. L. Eliel, MGaw H Il; Lochnuller, C H, (1975) J.

wChowmatwgr ., 113:(3) 283-302). Racem c m xt ur e6TMRK2005/027104

chiral conpounds of the inventjon can be separated and
I sol ated by any suitable met hod, including: (1)
formation of ionic, diastereoneric salts with chira
conmpounds and separation by fractional crystallization
or other methods, (2) formation of diastereoneric
conmpounds wi th chlral derivati zingreagents,

separation of the diastieseolrer sy-aigd conversion to the
pure stereoisoners, and—{3j)}separatiion of the
substantially pure or enﬁﬁ%hed Wt'stgoi somers directly
under chiral conditionsg " Under EEEED®d (1),

di astereoneric salts canﬁﬁbwf01l iy reaction of
enantionerically pure ghiral bases such as brucine,
qui ni ne, ephedrine, striychninel "
a- met hyl - b- phenyl et hyl amyhe | (apphekam ne), and the
like with asymetric cdappoufidstbeariing acidic
functionality, such as jcaboxylingicagi d and sul fonic
aci d. The di astereonerife=sai'tsay-—be i nduced to
separate by fractional [cr¥istal Wﬁ@%ﬁon or ionic
chromat ogr aphy. For sepgaration[of—the optical isoners
of ami no conpounds, addi t1°f oiméﬁ??al car boxylic or
sul foni c acids, such as canphot Q&QJYWIC acid, tartaric
acid, mandelic acid, or lacticjaged -ican result in
formati on of the diastereonerl“@ﬁ?rs. Alternatively
by met hod (2), H@ ? d |s react ed
with one enantlic;1 re%J 174 ft% f°§§ﬁa°ato forma

di astereoneric pair (EI|eI E and VVIen, S. (1994)
Sﬁ%ﬂ@@dh@%ﬂlﬁwf&lﬁtm@am ¢ Conpounds, John Wley &

%%e% Hercfor‘ i1l a]l(%catz & } ungs ..Cc

l _ Cg 8%% t d. pa{%ern consisting of
Gl Bl mipeady o petsd Flosl G lem ey,
such rlvatlves foll owed by separation of
%%%LG%%%$§§QB%§?§§Hﬁd hydrolysis to yield the free,
enanils 0ok GA8 kst 80fdrCdiell peaienes ad sE’&:ﬁﬂ%@dian 2.1.2.9.:1.2:3. The
ds%l;a@r[b!@dl?sloﬂg iéé&ﬁéte@&flsﬁy i nvol VeS e ng chiral
esters, suc nent ester, -) nent hyl
ol 9pf 05 mmhﬂm é}ﬁbmﬁ of base Of 'Vbshef
ester, a-nethoxy-oc-" (tri uoronethyl)phenyl acetate
(139&1‘} c%ﬂqpl ot f“(olgiglﬁgcuﬁve Oty foGhhn itAgranigs) slobfbuffire SB;. 2k) and
reiteRkc i ktuke; OApdionathicki arg 14taked MYRo spdctir espefidiely; shall be
tihepppd dstonee captplexh anodylation reypibslo =i dmili met exeenrsifisd in Table
S.abb®. diagtansopes 9, BEuwaty.nPRIOUES1CHeRIPRUALR! 3Rt on for
sﬁggp@¢@g¢gm%nlsolated ‘by normal - and reverse- phase
chr omat ogr aphy fol l owi ng nmethods for separation of

4.5, 0 RIoSIONB BioC toARNAR W Fgﬁl@qw nolines (Hoye, T., WO
96/151 11). By nethod a racem c mxture of two

s rineryingr & Lo thantedasay &fe*é?e BYC HCdharabel bl basAsngpeaified in
ch?-1al0st ati onary phase (Chiral Liquid Chromatography
(1989) W J. Lough, Ed. Chapman and Hall, New York;

kanot o, (1990) J. of Chromatogr. 513:375-378).

Enriched or purified enantioners can be distingui shed

by nethods used to distinguish other chiral nol ecul es

mpth—asynneLL#g—gaLbon atons, such as optical rotation

hroi sm Exanpl es, General Section A

ar C
%ﬁb “ﬁ*ﬁﬁ%?ﬁf%% GEM %‘fb“’]t RESHBH A cH ARl FO0 of the 4000
Z‘t‘)’aaoﬁsﬁlhcmm?’sfﬁiemlnventlon are provided herein, for
exanple, i n the Exanpl es herei nbel ow. These met hods

are intended to illustrate the nature of such

preparations are not intended to linmt the scope of
appl i cabl e net hods. Certain conpounds of the invention

can be used as internediates for the preparation of

ot her conpounds of the invention. For exanple, the

|nterconver3|on of varlous phosphonate conmpounds of

' . o B T Y T 1 A FIIrr=zs<e<hA R /IFF<r~I1 7R 1~




10

1t

iz

130

14
15:

8

17

18¥
i

2

A

28
2

%
95

phosphat e nonoesters. The activated precursor can be

prepared by several well known nethods.
wehbmroogeesphonat es useful for synthesis of theCcT/US2005/027104

prodrugs are prepared fromthe_substituted-

1, 3- propanedi ol (W ssner, et P, (1992) J. Med Chem

35:1650). Chl orophosphonates are nade by oxi dati on of

t he correspondi ng chl orophosphol anes (Anderson, et al,

5.2(11084 5 6Ma r% of SBERref Riod 3 on %H&ﬁ t@ frﬁex‘?qk%& @h@-@ﬁ'ﬂbﬁé

reaction of the substituted diol phosphor us
The P rPrdinipe, symbeleinahg glidegted isips Sbﬁl b‘? Spiien reggigned to 500
intelgemtuberratias Bjovtst el serelep Poftlatayambgl ébeles if.Lh-499})
shglihve spippedus obe/it Bhiprarder (fPadt ditsrlacet al , (1990) J. Chem

Soc. Perkin Trans. 1, 1577). Chlorophosphonate speci es
5,219, ABFOHIM ganebabaetatigh Situ fron1corresponding

cycllc phosphi t es SiIA rbu et al., (1996)

herdaotiftely B Pk fam 1§18 1‘1&59_@ CRATCR PREAGPH ASafpesified in
52di4-Her made f rom chl or ophosphol ane or phosphor ani dat e
i nt ernmedi ate. Phosphoroflouridate internedi ate

2Dt g VeRIchR £ ??Eh1pyrophosphate or phosphori ¢ acid

The['f'ﬁYM Q’klé@z BfAnREsHRl %ﬁé&{ gfa’ ORIV ’Qélr ﬁtsh%[‘ 0O tra N GHES ati OFEDM
f%ﬁ W 'thé 53 %Qle ﬁrrg%lg Cldea for fine
rodrugs of °t pre ent
Mﬁ%ﬂ 6%“ ?wﬁfgg %E%EF mgron1the free acid by
ForlVhe SUMPRLE I ORI isPASol ﬁrMécﬁ WeRHamé 388 4108y sﬁltaﬂ @8 hfocatkd, Each
allogﬁ@@ Ql%{ Lhall(u%g %g)np\]xt a%gﬁ-b%%@ pé@:n@%?iﬂv) eacfi”ﬂa sg{ {2) ero These
blt@%ag GOBRLOG LERARRLS hP Cslt?g tl%a 4”5%61 :ger% 1901 8.1 No
eroGil Wl e demorh B ARyl 1 9°0) 00 EFT 2
In R@lﬂtﬁ Ehams, lLIEﬂ,,t the mabéﬁ ofRiashio. Iﬂiterlaie$ {48 388).2: 10). erisures; that
the Tlbgatdiiedsto Ard @bdped 120 idteARRY U, AN4 and 6. Therefore; the THM Pilot 2
GFbﬁnég@Ibbl RAZGkkiedy s 100 (xcbnrmi&wtamnw} Mﬂzaﬁﬂlaqmlfdmxly spaced

TR t,  subsc o
= b fnraneis, o Lo e s

osphite rrvatives’ to ‘gl ve aryl phosphonate
cont ai ni ng conp?g;ds4ﬁﬁﬁkﬂﬁaﬁéklf&ﬂ}al (1980) J. Og.
Chem 45:5425). Plrapet e se f1o90, 21999} be prepared from
the chloro hosphonate in the presence of a palladium
NofgahaityestDN glilqii@ ‘Chprreh 9es Tot el the eub-qapgarvalbiisdaxt2048:
(1987) J. Am Chem Soc. 109:2831; Lu et al (1987)
5.28yhe-hégl Yot7Plggation n anot her net hod, aryl phosphonate
are“if,‘ r c
B e RS T L R L
The @iocate® 2nd gﬁ@ﬁoo@asxsegst- inethedIDN. POG1S OBUMN dyedblare 68isfrated in
FighteALkb2p-1s%¥| salts with alkali nmet al derivatives of
.cyclic alkyl phosphonate provide general synthesis for
heteroaryl -2 -phosphonate |inkers (Rednore (1970) J.
Org. Chem 35:41 14). These above nentioned net hods
can al so be extended to conmpounds where the Wb group
is a heterocycle. Cyclic- 1,3-propanyl prodrugs of
phosphonat es are al so synt hesi zed from phosphoni c
di aci ds and substituted propane- 1,3-diols using a
coupl i ng reagent such as 1, 3- dicycl ohexyl carbodii m de
(DCC) in presence of abase (e.g., pyridine). O her
carbodi i m de based coupling agents |ike
1, 3-di sopropyl carbodi i m de or water sol ubl e reagent,
| - (3-di net hyl am nopropyl ) - 3-et hyl car bodi i m de
hydrochl oride (EDCI) can also be utilized for the
synthesis of cyclic phosphonate prodrugs. The
conversion of a phosphonate diester S32.1 into the
correspondi ng phosphonat e nonoester S32.2 (Schene 32,
Reaction 1) is acconplished by a nunber of nethods.
For exanple, the ester S32.1 in which RL is an aral kyl
group such as benzyl, is converted into the nonoester
conpound S32.2 by reaction with a tertiary organic
base such as dlazablcyclooctane (DABCC» or

o I A PN\

U




nonoester S32.2 in which Rlis aral kyl such as benzyl,
is converted into the correspondi ng phosphonic acid

wGE2eB1f8 hydr ogenati on over a pal |l adi um cat al peT/juS@005/027104

h

+
i2:
13,
Ll
18,

by treatnment wth hydrogen chggride in an etherea

sol vent such as di oxane. A phosphonate nonoester S32.2
in which Rlis al kenyl such as, for exanple, -allyl, is
converted into the phosphonic acid S32.3 by reaction
with WIkinson's catalyst in an aqueous organic
solvent, for exanple in 15% aqueous acetonitrile, or

i n aqueous et hanol , fo(‘j a ¢ i) the procedure
described in Helv. Ch|ﬁ1° T 68: 618.

Pal | adi um cat al yzed hydr&gewol;§gﬁﬁgf phosphonat e
esters S32.1 in which RS _benzyl described in J.
Org. Chem (1959) 24:434mefat|mgﬂ&%atalyzed

hydr ogenol ysi s of phosnhonate @sters|S32.1 in which Rl
i's phenyl is describedjip,,J ,ngSW1 Soc. (1956)
78:2336. The conversi on_of phosphomnat e nonoest er
S32.2 into a phosphonat e,gi est ¢f, 34|l (Schene 32,
Reaction 4) in which the newyll duced Rlgroup is
al kyl, aral kyl, hanaIkM%mSJch:f B4 or oet hyl , or

aral kyl is effected byjla-nuphbels actions in which
the substrate S32.2 isjrgacted] hydr oxy conpound
R1IOH, in the presence ¢f—a—fou gent. Typically,

t he second phosphonat e jestef 1 di fferent than
the first introduced phesphbnate&=aseer group, i.e.

Rlis foll owed by the introducti{obmef |R2 where each of
Rl and R2 is al kyl, aral kyl, /| such as

chl oroet hyl, or aralkyl (Sche Reacti on 4a)

. Wher eby S32. 2irigre@NY 219, 84 i'@Dﬁ%&oﬂ-QSlo%‘#ﬁo@&lxﬁl

coupllng agents are those enployed for the preparation
carboxglate esters, and include a carbodiimde such

a%Qétzé’y]cT‘ Wa4RE E BeRBW T i de, in which case the

FARAGkHM Yol Sicl EI?JCQLE@QB%hQ@ Bd H&ﬁﬁ&el& Ruéy @ﬁ? é&r&@@ncconsmung of
ﬁi@ﬁ %ﬂ& uﬁﬂﬂ(‘éac@ i fErs B'Gtﬂg Qh! fa*l ??ts slhall be leftempty:
exa UOFO

oxy) t'ripyrroli nophosp oni um

(ﬁ(?%l §h%§5@}5cmhpm¥gn ch case the reaction is

ormed 1n a sol vent such as A
dfhwebitwaf Gie e d’dpt Rretanesclpleskuite sfidiabe eetibadiled’ as specifisd. in
03.5a2 L1 hsTthespahbie sBE beitpisapybied bySBm ne, or
Aldrithiol-2 (Aldrich) in which case the reaction is
candizcl eddiModalabas$enieObx@ie such as pyridine, in the
presence of a triaryl phosphine such as
t Edcp peditpl of el aljacaer: bikicat thatib vehitbled Dot BemyY eI, aod. SB(j, 2k +
t hei-ph@sn Ronalie, WoNessh afe 19832 @ dhhiey, dpebiely Stilbe. mappect
| intoed banpled ogultive yedsioist ey, | 5)sasr@b¢iﬁdfdeﬁtctabms 24%.9.1.1.3-1

g ! S.
e Dol e, SHhE DR bt anf SARLE folh b % the cpo
azodlcarboxylate and a triaryl phosphi ne such as
tri phenyl phosphine. Alternatively, the phosphonate
nmonoester S32.2 is transforned into the phosphonate
di ester S32.1, in which the introduced R group is
atkenyt~—or—aratkyt— by reaction of the nonoester mﬁth

td@%‘ @@éih@@fﬁkﬁf osehto CB% SsvBPo n% !)ns a] I .
*ﬁgﬁ%m%ﬂ%&&%}g agﬁgfe% POl Ay st e 4y 2000 of

organi ¢ sol vent such as di net hyl f or manmi de or
acetonitrile, in the presence of a base such as cesium
carbonate. Alternatively, the phosphonate nonoester is
transfornmed into the phosphonate diester in a two step
procedure. In the first step, the phosphonate
nmonoester S32.2 is .transfornmed into the chloro anal og
RP(O) (OR 1) Cl by reaction with thionyl chloride or
oxalyl chloride and the |Iike, as described in Organic
Phosphorus Conpounds G M Kosol apoff, L. Maeir, eds,
Wley, 1976, p. 17, and the thus-obtained product
RP(C»(CRl)Cl |s then reacted mnth the hydroxy conpound
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O2 ORIlink- P-OR1 R1link- P- OH ORlL OH S32.1 S32.3
O3 RIlink- -P-OR 1 R1link- P-OH 0 H S32.2 OH S32.3

we2biers®882. 1 O O 4a RIlink- ROR 1 RIlink - -ReORS1008627104

OR S32.1a S32.2 OR-link- -P- R-1ink- -{i-OR1 OH H
S32.2 S32.3 OO R1link- P-OH R1Tink- RROR OH OR S32.3
S32. 1 Preparation of phosphonate carbanmates.
Phosphonate esters nmay contain a carbamate |inkage.
5.2.TR®.1pf.6pht tlheraeMapanamat es i s described in

The C::noangirngelg? %t{s :1(? tr%{%gegg% tﬁe gg Hotcglg@% ﬁ%l&%r sggl'? be

as sj9 Fﬁ“‘%ﬁd:%“)crganlc Funct i onal G oup Preparatlons ,
Sandl er an Karo, Academ c Press, 1986, p.

5.2, 36 O Y B Oy QY SR DGl B et eR b

The 00 AndMAHIEX Ky SR B, BF GR5AIAKISAHEN Be TRERAASIHK A B 500

intetlR8 s8bLarrieREs UlioR 'cf=1 g &oee@dilxﬂaﬁla@i%n Ehihbad (whdde eg) 1,...499})

shal?gOZ/ Op%g%o t¥1e 1‘&11‘[) -carrier ot ﬁlggigxte%‘ls 6018049. Scheme 3

RRares Vart ous s “Shi ch the carbamate
a -.synt hes As shown in Schenme 33, in the
Sgabgé%gfokﬁgg%Fg%mgéﬁe %¥i ng carbamates,, an al coho
The Sddilikited DM @ilvies taddnidtsabicheicacitia alnaergd abinvhi dprations: as
specitdi sbn.oMi.ch Lv is a | eaving group such as hal o,
- imdazolyl, benztriazolyl and the |ike, as descri bed

szlnejgexl mraﬁa@oraeﬁ,tmane@ (geni vative S33.2 is then reacted
an amne S33.3, to afford the carbamate product

The §3§16&1°n§tlahﬁhe§mll°m?ts| o Zsppeshennds: dbeVete-pse (fsensitipp Pilot
Chagpgl ERTRG engy Eied ogdl-aree Jeasiion P olefanp el deTPOEx Blip TRGs flagking the
Widg-grep| QIS gnd HrecWideeeen Matd. Gheanireltih oadlsd ftioy WITRG. PrectPar fatrikiong the
Loca¥fareac@iBamdtths LoStiren®a83Chdnnaimisl celledl fbk ILTECT HiceWTPh @pans 1
OFIM epalichtohaaitherf sidanbenpt Wilcenpl dnng. teariaiisRioas o pme/ Wide-area
Datslend watwidesnh dibehaheyhiol SgeihmeTheatire: PRAL e DFDR symbol
on dilher @hE Ghé\’erysﬁ;%aliréas Chaak! aendMildoPh aag @B@a’t—afe@n la and the
Locél-r&?éat oRObNERLY SHEN; tﬁ'ﬁosteoefutﬁg %PO%F@Q%H m%sfold to: allotw

aﬁ%? Lty eﬁgn LB e Shup e~aﬁ a charinels

?rndk t?]#agﬂlg Eﬁ;hnlg Sync%mng\gg%;ggﬁ he st 5 T ,.méaach

h g SRS ISR B dW]%Fif hretqqgalgrﬁrﬁ;éed between the
WTP@bmﬁoﬁéﬁ{TP 38 ﬂhzstr@fﬁd erhglgs»fee%&ﬁé’é-&f’f@rﬁ Fegurg signces where
thie RS gdithe WERSotransgiissioRe perurighicaesb doredcl B33 and tRginstances
wheesenip b/ oft thesc chbmomebsfio trpbmitefpoun theS8BE® id sansedcsdatier the
TOMVELIGE 2 Wizl nendSAB8y: 3hd DIRE watrersmigel blie: ‘®otheePisitbumb Pilot
tﬂmﬁﬁamﬂtmﬂM¥ﬁ@ﬂKmrmnwnmmslhe presence of aqueous sodi um

hydr oxi de, as described in Org. Syn. Coll. Vol. 3,
Let 187, 1965, to yield the carbamate S33.7.

Arbetraatitnbed of OFDGyMBAS il 188 PPE oPBk BB RBserved OFDM
diseitloRrQ MRl ANk PEC B 8R6NGE: QlpeAthnd 9ani ¢ base

such as diisoprop Ieth | am ne or
oV Eh PR BTN PR ol psiRes 38t His Bt feDefSheteelin @
themﬁeactlon of the chloroformate conpound S33.6 with
S%n EhRE Bk DERIR U Frea AR i e e Bppe m e
% to yield the carbamate S33.7. The preparation of

the i mdazolide is performed in an aprotic sol vent
such as dichloronmethane at 0, and the preparation of
the carbamate is conducted in a simlar solvent at

3 Withitiesritptive pijiler'@iCur e, optionally in the presence of a

35 A et hyl am nopyri di ne, as described in J.
“%Eﬁ?e&%?s‘ﬁ%é%? 35, 357 Scheme 33 Exanpl e 3
depicts the reaction of the chloroformate S33.6 with
an activated hydroxyl compound R'OH, to yield the
m xed carbonate ester S33.10. The reaction is
conducted in an inert organic solvent such as ether or
di chl oronmet hane, in the presence of a base such as
di cycl ohexyl am ne or triethylam ne. The hydroxyl
conmponent R'CH |s selected fron1the group of conpounds

NN AN NN N A o ~ ~
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wohbmroefwg mat e with the hydroxyl

S33. 20, or pentachl orophenol, S33.21, the m xed
carbonat eS33. 10 is obtained by the reaction of the
conpound i n aRCT/US2005/027104

et hereal solvent in the presence of dicycl ohexyl am ne,
as described in Can. J. Chem 331982, 60, 976. A
simlar reaction in which the conponent ROH is

pent af | uorophenol S33.22 or 2-hydroxypyridine S33.23
is plébéthxemiadlbészaantshmbel‘ahnsﬁhment in the presence of

Dé%ﬁlﬁﬁnéxelépFDM gymbols ina

5%4"8?1 %ffhe E,‘“SF k%%{{ BEnRol i ERetigme shall
éﬁe@P%?V‘&%P’oWS?I -d8701¢ S33.8 is enployed. In this
procedure,. an al cohol S33.5.is reacted wth an
equi nol ar THRISEF 189 E*érlb'ﬁ?ﬁlw%it‘i"ml’a‘hﬁﬂlé agiefframe
prepare the i[nter, fe S33 | r EACT
conducted in{an é‘g'f t|ac orger@/%ﬁ igf?ﬂnt ﬁ %}
di chl or omet hgne or ‘Bilet r ahydr of Ly aHFPHKE L PCOF M
acyl oxyi mi dagol e ga3a i s tfen Syeket ed| wi Brmbel
equi nol ar angunt—of—the—anrneRFSH2tp—afford—tHe
carbamat e S33.7. TAMePilbEcti gn i s %erfof med ¥m an |
aprotic orgar iCamnsi Vafitle-ase ) as di chl of onet hane, |as
described in|Tet Ol @annel 42| 2001, 522)7, to affor|d the
carbamat e S33. 7.y;eehege$3, |Exanphe 5 |l lus{yrateq the
preparation of _by neans of pgn internedi ate
al koxycar bonyl benzé%élc%gn $33.13. hi fhis procedure,
an al cohol ROHH arbent—tpAperat-ute-W t h
an equi nol ar amiuM@g@hCﬁ%nzt ri azd®e cafbony¥7 chlaride
S33.12, to aflfGbpsohel-Rovidd-leaycar bonyl pfoduct S33.|13.
The reactionlis nmasﬁnmﬁ in an organi £ sol vent guch
as benzene or

. O topuene, plo ”3;%1@?"3199 9_54-%?-519 Hary
organi ¢ am ne

?rl et byl apl ne. "a SC éd‘ in
Synt hesi s. 19(3“}“‘ ﬁ‘“}’041' SRS pr gh’?s tm‘fere? %g}c qd
with the am fe ¢henmelf old the carbhmate S33.7. The
reaction is conﬁ@@;&@apamt oll uereriogi, et han®h.Fsaf firom
anbi ent t enper adidh g oy 8@ =Coas desq{;fg@’@}‘i N
Synt hesi s. JgZ%aDZ&%haﬁnBe”’e 33, Exanple 6" " |
es—+A—whigh a

il lustrat ES trre—ptepat of uf carbatra =W
carbonate (R} 2‘@@'“%'53@4 is reacted w %R aljcohol
pxycar bonyl

S33.5 to affqrd tChéﬂqeht'ér medi at e al kyl

i nt er nedi at e |S3PPCHResTved | atlt er reagent is then
reacted wi th|the &pinhdsRINH? to afford| the carbarmate

S33.7. The procedure in which the reagent S33. 157 s
dersiere it e SRY RYEMapEEn2Ee faperie: HP-bioixed Dalsard Vigiegpch bit set
ity gt esq Sits Toalh beoprgeestdie agsorsingd b éhd rstomhij ipstrabed, in Figure
r%%@@r?tl%gs 15 is derived from N-hydroxysucci ni mi de

S33.20 is described in Tet. Lett., 1992, 2781; the
prot8durel Blat-dilicettont he r eagent S33.15 is derived from

e R S AT S
SHiRea ey

t.rophenol 833 24 is descrl bed in
éi%lf{eﬁ'he reacti on between equi nol ar

dlnie bofis: rmfeatmmoedmmal shRCbt amfbld?cé]ﬁﬁlt‘earvb@ﬂ’baﬁx%d Paterd 4onsSsting of

cl@nduﬁg eathicherat denRIG Or gani ¢ sol vent at anbi ent

m

t enper ature.

preparati on of carbanates from al koxycar bonyl
In this procedure,
S33.6 is reacted with an azi de,
to afford the al koxycar bonyl
compound is then reacted with an equi nol ar
of the amne RINH to afford the carbamate
The reaction is conducted at anbi ent

S33. 16.

azi de,
| atter
anmount
S33. 7.

Schene 33, Exanple 7 illustrates the

an al kyl

azi

tenperature in a polar aprotic solvent such as

di met hyl sul f oxi de,

Synt hesi s.

" oy

o 1. .

for exanple as described in

1982, 404. Schenme 33, Exanple 8
il lustrat es t he preparat| on of carbamates by neans of

I T 1 ~~ 1

I T

des

chl or of or mat e
for exanple sodi um
azi de S33.16. The
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Whepthe

ROH - ROCOLv 2 > ROCONHR S33.1 S33.2 S33.3 S33.4
Exanpl es RINH2 S33.3 (1) ROH ROCOCI - ROCONHR S33.5
wW62B6H1888. 7 (2) RINH2 S33.3 ROCONHR S33.7 R' DETRENER027104
(3) ROH ROCOCI ROCOOR: - HR1 S33.5 S33.6 S33.9
S33.10 S33.3 S33.7 0 J J N (4P%ROH S33.1 1 RNH2 3 -3
ROCONHR S33.5 0 S33.8 S33.7 (5) RL(RO 2)C=0 (6) ROH
ROCOR' R NH2 ROCONHR S33.5 S33.14 S33.15 S33.3 S33.7
5.2TY.5R0643 Slot SROEAE ROCONS $33. 5 S33. 6 S33. 16 RINH2

RN i?ic@g!gns 3 2.%.1.2.3.
gg’q“{’b %Mg‘%@ég HR1 S33.5 S33. 2 S33. 713%
50! éﬁ%ﬁ&?’* M‘%l o LKOXY SUBSTI TUTED PHOSPHONATE

PR MATESE DI ESTERS AND MONOESTERS. A
Eadh¥Re] of@fio E@ké@:@d& tﬁtfsifroﬁi/ﬂﬂe QB b8 s e @iEfﬁé) QR4 8B, 2k

+ Hhespld, Oﬁl £ -26)19%96NHBicAMN P Ak aand; eé&deé résplbti9e shall b
maﬁﬁé&u mtof o r@%InBQQSmo ddhaicah SRR NiS= Al X [ Edified in ’I‘ab]:
converted into an isolated acti vat egi [ n ermedi at e such

5.2ds2.9. 131805 pHibDy+ epd -Fligwde 5.201.2.0d . ph cbpiothi Gigael @nétsllation for

,actlvatedln sitM¥ for reaction with an am ne or a

: hilsipound. The conversi on of phosphonic acids
into phos hor yl chlorides is acconpl i shed by reaction

5M2h1t5kﬁ$¢t3ibkr§¢ﬂaeﬂddmﬂmg or exanple as described in J.

5 2%% %gfnsl]c_wﬁ Finteilig%§ f?f ghe @‘0 OFB ﬁ%)’of Ega’ﬂl gﬁ ﬁ‘«i,spg?ﬁed in

by 'reaction with oxalyl chI orlde as described in J.

52 b R BRSSPy PRteR RGPl O ice e cuers

Thep 80 @Odilattncigmbels ird esbrdlibeded SlotlshalDbg sedohamally R6igded to- 500
inf€GBice 8¥Bcardirs pg fallowdVigak, HChemplek MdiaktioB8mtled Ridyere bé{@ 1;::499%
8 BE ke -t@msmmnﬁbbﬂha%ﬂe{?e then reacted with

am nes or hydroxy conpounds in the presence of a base
Sztlozgflfsof@bﬁﬁ@omag%gm% ester products. Phosphonic

aci'ds are’converted into activated im dazolyl
They equvhttqdvﬁgc wamtsf shallvivnbergardommph. eicraotazal epectisd in
520€8¢ri bed in J. Chem Soc, Chem Conmm (1991) 312, or

Nucl eosi des &Nucl eot i des (2000) 19:1885. Activated
5ZSm9m&;ﬂoaumﬁ@m]ovemanwels/mﬁm@tﬂy&mmed by the reaction

.. of .pho th t hJ | sulfonyl . .

?h%%?s%ﬁ;%@@& @&a?xﬁél?%cﬁ“@sw o %’«Egﬁﬂ% PRI [y gissent

?thé§ AHUE BRgepet €re]t°*°fL16ﬁF - Whsy thed; B%l&é‘?sggt , figge e
rved QM. syaopgt the gEof thn Wa?%ﬂvrsmn%ww saype:of the

PPQI@M edyrotiosr aag @gltaiﬁéwmetb@@&plwnpﬁ am nes or hydroxy
ngounds to afford am dates or esters. Alternatively,
0P 9osoricaniaz Bilof 8hamvgl t he ami ne or hydr oxy r eact ant
Th@f’ﬁ: SONRLA Gtk dind € REASLAG Salle el kb SRR Bleration is
spAgent . The preparation of phosp Ii%onl c am dat s a
esters by nmeans of coupling reactions in the presence
ThoFLAideyvicd ‘mhe Xy thedtfiSodilicmadenigoddser inbesdjunboon with the GPS
siged sodtemiterits keogBipite] 1G@tion.Chem Conm  (1991) 312 or
Col|. Czech. Chem Comm (1987) 52:2792. The use of
526ty smm&rb@alwnmeﬁﬁwl carbodii m de for activation
and c%u lin hosphoni c_acids i.s described in Tet.
E en&:z BATE B0 ReReriet GG sgmigle | ohe gad of the
SUI{EEFEFEW) 19:1885. A nunber of additional coupling
reagents have been described for the preparation of
am dates and esters from phosphoni c acids. The agents
include Aldrithiol -2, and PYBOP and BOP, as descri bed
inJ. Og. Chem, 1995, 60,
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5214, and J. Med. Chem (1997) 40: 3842,
nmesi tyl ene-2-sul fonyl-3-nitro-1,2,4- triazole (MSNT),

waomassrwsbed in J. Med. Chem (1996) 39: 4958, PCT/US2005/027104

di phenyl phosphoryl azi de, as %%scribed inJ. Og.

Chem (1984) 49: 1158,
1-(2,4,6-triisopropyl benzenesul fonyl -3-nitro-1,2,4-tri
azol e (TPSNT) as described in Bioorg. Med. Chem Lett.
(A998 iBthkReServdarGHIM BiShdlé 084 Ay ingai £0YIBIS RRANbEIn, with each
et kdigdOpitesPhiat Baf Be Qcessd8 20@86hd R fhel shepl@liustrated in Figure
le0d i 2,0.1(4.996) 37: 3997, _ |

2-chl oro- 5, 5-di net hyl - 2- oxo- I, 3, 2- di oxaphosphi nane,

a332 descré bedd Rudgdeosi des Nucl eot i des 1995, 14, 871,
di phenyl chl or ophosphate, as described in J. Med.

GF?@RFSE“@Q SFDMasymbalzH4]! b@ﬂ@s@%ﬂi & slaisiwidh indicesdbirpergtidd
into am dates and esters by neans of the M tsunobu
rieit2i9%n6-2 R Fillje of Blot Brffephos phoni ¢ aci d and t he ami ne

O[rh.ﬁ lﬂX {r%@éa&h %Ea%&it sl? Rtk Qen? mﬁ?eqel Hll d Wi eﬁ gfaeem.ﬁgnsmtmg of

di car
éclé%mrels ésc ?bed in Og. Lett, 2001 3 643, or

L M 1997 40, 3842. Phosphonlc esters are
;ﬁ%g/sgbjt ﬁ%’tg greact| on between phosphoni c acids

amd el o @@mwm{aﬂ RdsBrvéd ©FDMVE SEABR Mt Buffet!ishablhe scramb,led as
hp&dified B 6.2M81.4004 3] ShedRaGiHIdIAMt Hhlér iCXRIRSy sB) Anal

Chem, 1987, 59, 1056, or J. Chem Soc. Perkin Tr ans
%.2.1993..6.2.9 McdaQ8n. Sinbdi MM Chem , 1995, 38, 1372,

or Tet. Lett, 2002, 43, 116l. Schenes 34-37 illustrate

tﬁ%@h 6D &F BIoFmesPu R GEp fomahe I'bsrapledslpt ilss R and SBY2k
et =0 ho-Te & D Qa9 s eiet lgbdell phews i ﬁbrrsmfw&bfe§haﬂ be
(ERPRESEA F, CopRlep gH AR et EIbpISMfenEng 59g) FRoS tig. Table
rmme:stler 5-1(sBe1e a8 Fignd spHosph sl ghdli«ast SESal constellation for

n!gﬁ? §@1 chene 38 Il lustrates synthesis of
Ky

am no phosphonate reagents. Schene 34
r 0 for t he conversi on of

%w%gél‘t?olﬁé?%sg% %ﬁa%l} i nt o phosphonbi sam dat es
S:ké ;nﬁlppﬁibef ditesd iaterSR4 fck m@z&&pa&@ oOFBB Yanokishatbeas spécified in
meveqosly, i's hydrol yzed, either to the nmonoester
S34.2 or to the phosphonic acid S34.6. The methods
el Q;aelds pemibbager Sld’t&%‘éﬂﬁﬁﬂéi@ﬂ%yﬁfaﬁs AeB e feSib-carriers
ﬁl‘g\g _The nonoester, S34.2 1s converted into the

platigsympols in. ﬁé%%fli%'ﬁtewsnh shall beserpagiply-assigned to:500
g%’f&f @m Srlh CWWS#N@W@#B% e mpdylatigh Rymbol gy pifel-499))

RAB bemaprd valhet stdtdeyriee nthaGintticesuch as, for

exanpl e, CHCH3, CHCH2CH3, CH(CH(CH3)?2), CH(CH2Ph), and
taﬂﬁél'ﬂ@kl‘eﬁ2“6@FﬂMs¢6éteﬁmﬁﬂekﬁt@noup present in natur aI or

Sg% r:{odgﬂteﬁrﬁeg%%l Nf gyxglﬁt}] Sﬁb garnuxps nglpum%ar 0 con}mon t?peratmns as

propy
etdy? 36?1(32 aryI such as phenyl or substltut ed

SR S Palietnt S or o "conbi med 11 e

Ahesearel O uBedCRUPhieh Gv@geit infdSRASARE AR HaMIeSs associated
fuith @xammb-eredimyCbRhexy lsngR bd ot fheBye @8 i83GEdnbEHed Bad slot
‘]ailoé@fbnsq}% céQ@nt s(x é:@le %‘91& %ﬁgesareagﬁfé @l%lmlﬂysphgs E B%DM symbol

Hﬁtgﬁlgfé%g%aﬁgt?&ré é(¥e%t1ﬂog\,9 §%§%% ‘am dat e product

81814 P@ysm‘ﬁh Byanjadiat afrahenWitga-etrém ©O19.Charingl dilal Ge ehfceake dedofding to
tthesippReneedol Figaupld ngoagent s such as BOP, as
described in J. Og. Chem (1995) 60:5214, Al drithiolL
PYBOP and simlar coupling agents used for the
preparati on of am des and esters. Alternatively, the
reactants S34.2 and S34.9 are transfornmed into the
nonoam date S34.3 by nmeans of a M tsunobu reaction.
The preparation of am dates by neans of the M tsunobu
reaction is described in J. Med. Chem (1995) 38:2742.
Equi nol ar anobunts of the reactants are conbined in an
i nert sol vent such ‘as tetrahydrofuran |n the presence

o e o o,
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Chatiey| arammate S34. I6—dirffer ent—animnoest er s—S34-9;

pyridine, to yield the am date product S34.17. The
benzyl group is then renoved, for exanple by

woydrengswel ysi s over a pall adi um catal yst, to gCYAIS(ee/027104

nonoaci d product S34. 18 whi ch&y be unstabl e
according to J . Med. Chem ( 7) 40(23):3842. This
conpound S34.18 is then reacted in a Mtsunobu
reaction with ethyl |eucinate S34.19, triphenyl

iegphi pe_and di et hyl azodi carboxylate. as described in

yer MBd. | Chem , 11995, |38, 274P, tQ miReHee the
pad;kgiam—d-at'gﬂ gfodluex—-—& tﬁbt S ngs t e aboe—pslotd E -
fdpots enp| o in plag Lteglpaver ny | "l eutsuraisé 34,8

t he correspondi ng products S34.5 are obtai ned.

Al ternatively fherph ToNi C .6 i ted
into the loFsaim Hat ¢ SRN9RT by ke c ot Q%

r eact-onCaiemor [ebed ; . |<Fhe] datasdtitoojpei-s v t r med

in one $tGpgratidnn| whil ¢h -case| t he ﬁ‘tj’:ﬁriﬁ@gen reI - Q’,g“ R A—
substi t Uents preset e pr are tie

S Q‘E@re 85. J! QQtZ\L\PGﬁ xcai ﬂt f’zﬁ!ﬁeggﬁw‘; désP:% in-the: 'I‘raRﬁmltter

ni tTogenrel at ed substituents can erent
exanpl e of the met hod is shown in Scheme 34, Exanple

5122 Hinsogpecedur e, a phosphonic aC| d S34.6 is
ThE GAGL5. b %}é&hr@i segﬂ l%q# el Fh ofdd

1th cod rate R =
§ X or(f"unépe., él(lr e €1 packet

| G it
3’5"'8@ ﬁ%%@gﬁl eehpgEd gq%m?@d?? i o

30) °Htpi§F e o, v
b grcadechifsr 4t A ERTR 1R 3 4R FiEes tsganimgber of bits
Ke% oducts S34.5 are o_bt ai ned As a

ﬁ@&gw@%ﬁmrﬂ@i&a@m%@ BEDADIE 384 i Bl o
WGSBSkt EUL S A .

i m dazol yI triisopr opyl benzenesul fonyl oxy etc. The
conver Si on of"phosphonic acifgs |.nt,o cnIUrl des S34. 7

(Loiscrakie) i S |efiflsemtball by r e Tuibo
T 1 a§

chl orliPde Or " pRmbdgrTaildiald as a@%‘é\”?i@‘é‘iﬁde
i n Organi BisPliosphor us _CoRifsol oﬁaipd:ﬁﬂé L.

Maei r, eggeétWI ey, 1976 pxt 17. The convers'
phosphonrt:‘“am ds into rrtmm'm dazol i des S34.:

| mi dazol y1%% i s descri bed¥¥n J. Med. Chem, 2@‘02 45
1284 and in J. Chem Soc. Chem Comm, 1991 312.
Al ter y
feact Fauke Saa %?ﬁsﬁgﬁ%z%gﬁfg'%%%%‘é%ﬁ%ﬁﬁ%ﬁny e A
descri bed in Nucl eosi des and Nucl eoti des, 2000, 10,

Tfslsé 2 PR Rdtl %@néﬁeiﬁrqs ik Widesarea{dncalaie QI8 Gﬁaatmeltmwsnder

' ster Sp4 The presen -3 base

the ?sam dai Hog A%ﬁ eactf%?)‘h eher flor ﬁé‘éb g’#‘l“.“t?ﬁ@"'
step, in whig BEEIS nithogen substitudnt s PrEEES
in the prodwt 834N5mare t he sarre or in tjwo steps,

VI a I nt et nedi a S3A T h casg tne
nit r@gen subst i tuet??é can b d| f\ngr/ Exianpl essogp

t hese nmet hods are shown in Schene 34, Exanpl es 3 and

5’2512912 lttfexrhvﬁﬁ@derre illustrated in Scheme 34, Exanple

hon*o ﬁCId S34.6 is react (g wth ten nol ar
ROy ‘1°oSPi§}Fm%ti‘ﬁ TP GEe: RevVHRRA] PeerercopRected in.

Th%
@ﬁﬁ de h‘éﬁh W erlgryer | thd ghurly drferlqagerg i Rpeseting i c¥epBIdo recursive
coef@hbﬁ@w gneggr. The W@CHWWﬂvql@mNerﬁ%am afledather eohbtitent

tenperature in a polar aprotic solvent such as
acetonitrile, and in the presence of a base such as
triethylamne, with butyl serinate S34.24 to afford
the bi sam date product S34.25. Using the above
procedures,” but enploying, in place of butyl serinate
S34. 24, different am noesters S34.9, the corresponding
products S34.5 are obtained. In the procedure
|Ilustrated |n Schene 34 Exanple 5 the phosphonlc

~FrN A e o ~
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am noester S34.9, as described above, into the
bi sam date S34.5. An exanple of this procedure, in

wohowlhviszee phosphonic acid is activated by conrergiSems/ 027104

to the chloro derivative 834.ég, i's shown in Schene
34, Example 4. hi this proced t he phosphonic

nmonobenzyl ester S34.15 is reacted, in

di chl oroni ethane, with thionyl chloride, as described
icpdeFeaf, the drberosde. The ImtmBS of 400 Fonstigienf. faroders hge punctured and
phwsphcryhmmhmedﬁdedSﬁﬁbﬁﬁﬁhﬁh@mﬂb&dumMnh$mkhen

(oaehE, °°%Sél%ﬂwt? i)y Sk Dgﬂgttﬁ{ia?}gﬁ% BB 175, /2, ana 275
% S er%“‘??é’?’h B SprunL cads #hialibe o yiel d t he

nmonoani date product S34. 28. R%Dﬂ*%gé% compound i s

hydr ogenated in et hyl &3tafe" % pal | adi um on
car bon catalyst to produce™t hi d product

Fhéreafy TPEDM?@U&RD §H)b4§@ta§? nif®) 2 1MA sp

coupl 'ng procedu h equi'no nDunts of ut yl

atha mhBa L@@ dhal gerdebdtp BE PYtpuP BREFN isBfence that is identical to the:one
Gbebhyd 82984 6RLBOXHLRh 8y aRght %‘.Qeiﬁ.‘élmiiehh{*aﬂy +he states of the
%@ﬂ%ﬁﬁﬁgé&t&&@ﬂa iofeR 410 fite a?é &@% anld, Qﬁé‘l& stituent: ertcoders
§?e joi{ ﬁ%l g&egg%ggg‘t‘?& ut erfpl oying, i

ace o am no- met y proplonate S34. 27 or
k’i‘tbt ythcoatda daﬂa augpuBDits 3@ getiefdtat bntloddng destoastuSdlerBoders. Nurbs
ttivees eidth tiesyydinikisrig tenedissitisnsSadl funatueing fieadutfd af Bpecified in Table
&t 1.g.aed] -phwsiih e pufictadhgpdleit, Wad nknSidt thelbit sBkiSBe deleted dnd
QOTMVREAR hitihe HiteialitRagseil @nS3dnshituehBetddBe:bafkid Qor cach bit
cpefmnamt ‘B8PAssk in THhaseg@RveKSTHNY, 0k, AG iy atifthe X outpit first. Bit

REANOOLG: ALk ﬂ}gqgérat\{%thg sécogetacciat £8uhaggRNOr Y|

I"ort es I'nt espon 0 analogs S34. 10,
Wﬁ peatitienirensddeh oatpmbsyindol g riorrbel tdinpe@od dhdlChe-as specified
R 016,201, €011t W ghin &pt:hcttiﬁﬁgnbaeﬁt fa OtmedMaeit, the gnbiol shall
Bk ietved 297611 Tiheis Biss AR RB0IBRAPRURE:334. 10 i s then
reactedhat@elevated tenperature with a hal oester
gonrafs ( pirbo-cada, Sl qutmit caté s Joppachiof the frsh thyed: fail. periods
SPYLRs euacBret AR EReHechto-2hliREE HiF eBReRasT-IEoY Y aricthe tail ohtput
po@sleltsc‘"er edchaoflihs &ush ttohe &8 Wi péﬂoddlshﬁt hy Ipanétaadydriddiepested: to
(am)thwqmagﬁﬁftdm&'ar bonate, to yield the bisam date
S34.5. Alternatively, S34.6 may be treated with two
di fferent am no ester reagents simnul ataneously, i.e.
S34.12 where R4b or R5b are different. The resulting
m xture of bisam date products S34.5 may then be
separable, e.g. by chronmatography. An exanple of this
procedure is shown in Schenme 34, Exanple 6. In this
nmet hod, a di chl orophosphonate S34.23 is reacted with
amoni a to afford the diam de S34.37. The reaction is
perfornmed i n agqueous, aqueous al coholic or alcoholic
solution, at reflux tenperature. The resulting diam no
conmpound is then reacted with two nol ar equi val ents of
et hyl 2-brono-3-nethyl butyrate S34.38, in a polar
organi ¢ sol vent such as N-nethyl pyrrolidi none at ca.
150 "C, in the presence of a base such as potassium
carbonate, and optionally in the presence of a
catal ytic amount of potassiumiodide, to afford the
bi sam date product S34.39. Using the above procedures,
but enploying, in place of ethyl 2-brono-3-
nmet hyl butyrate S34.38, different hal oesters S34.12 the
correspondi ng products S34.5 are obtai ned. The
procedures shown in Schene 34 are also applicable to
the preparation of bisam dates in which the am noester
noi ety incorporates different functional groups.
Schene 34, Example 7 illustrates the preparation of
bi sam dates derived fromtyrosine, hi this procedure,
t he nonoi m dazolide S34.32 is reacted with propyl
tyrosinate S34.40, as described in Exanple 5, to yield
the nnnoantdate 834 41. The product |s reacted mnth

o . o I ~FrN A
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obtai ned. Alternatively, the phosphonate nonoester
S34.1 is coupled, as described in Schene 34, with an
wamosmesicer S34.9 to produce the am dat eS335. 1PCTfUS2005/027104
necessary, the Rl substituentzts then altered, by
initial cleavage to afford the phosphonlc aC|d S35. 2.
The procedures for this transformati on depend on the
nature of the Rl group, and are descri bed above. The
phosphohlc acid |50hh@wuhwansforned ingo the est|
am dat e | pr odugt—S35-3—byreaction—wthitHe hydrpoxy
conpoun@ R3CH,| in which the group R3 istiaryl,
heterocycle al kyl , cycl oal kyl haloahkyl etc, using
t he sane couplli ng procedur®g (car bodi T mdy,
Al drithiol -2, |PYB Uy aﬁT"F§§EFTon et/c) desgri bed
in Scheﬁe 34 flor the coupfing of am neg;and phosphonic
acids.Séhene 34 Expnple 1 @H{lnk S34.114Y534. 15 S34.1 7

Scheme 34 Exarnpl e Bn ti0|) -
MRl | NKk- | P- OH $34. 2 i ke PELJNHO—INH}Br- ( CQoEt
RS 2253425] .3 B4 Bighpl & 4 534.28 Schene
i ‘»;4.‘53 365cﬁ el 34] Exanpl ¢ 7
d 2

[Cutput)

Inthe $ ; XS i nDncbenzyI

phosp 6@uB35. 11 is trans or ned by reactlon W It

et hyl ninate, u one of the methofls |qE&kL] be&%gﬁfVR

above| i n€Bal REeEaY ﬁﬁﬁmﬁﬁﬁﬁf pocici amtes ICHIE %z&mg"6UpMmas
et

is th n‘r@ﬁmv@éwqg @@%Wattor
ethyl pcétate sofl ?ﬁhéggéﬁﬁﬁm % pal | adi #imlon car joon

- to afford the phosphonic acid arnidate
S3p..13; [The product is then reacted in dighloro
sol mik@n| at anbi ent tenperature with equirol ar
of Ll-fdifret hyl am nopr opyl ) - 3- et hyl car bodi ifm de
trifl poreethancl- éﬁﬁhJA?»iLm“£m£uqﬂ4aix; dgscri beld in
Tet. Left., 2001, 427“882%*%o yield the gnidatef ester
835.15..In t hd sequence shown i n Schenei 3%, Exanple 3,
the won@antdate S35.13 is coupled, in tétr
sol ut}on at anbient tenperature, wi t h-vequi
anmount s“of di dycl ohexyl capodiim de_and " ‘
4- hydf oxy- Nnethylp‘perldl‘f"SS 16, tlo prqduce te
anidate.ester i %‘ Using | 2
proceduﬂes i place the
al ani pate product £ A noaci
and inp place cftrl’.uv 2
N & 3 di {ferent hydroxy
conpoungs - t he ! pondi odugts S35.3 are
obt ai ned. Alternatlvely, ; bhosphonat e
ester S34.'8 {57, yield the
ani dat e S3BvY. The product i's then reacted, as
descri b¢dc1tcnao§r;la@mnﬁ4 o, Mabilberis D@lOESsE ef S35.5, in the
presencé ofﬂafgaggﬁwwgfamwgvm ﬁ%h@wantdate pr oduct
S35.6. f aphheps et e RATAbE S, the RL group is
changed~“us4nguthenppeeedu%esudeseptbed above, to give
the product S35.3. The method is illustrated in Schene
35, Exanpl e 4. n ophenyl
phosphor yl chlokaﬁshgg ?%f?gg%?§ &%%s described in
Schene 34, wi th ammoni a, to yield the am no product
S35.19. This material is then reacted in
Nmet hyl pyrrolidi none solution at 170 with butyl
2- br ono- 3- phenyl propi onate S35. 20 and pot assi um
carbonate, to afford the am date product S35.21. Using
t hese procedures, but enploying, in place of butyl
2- brono- 3- phenyl propi onate S35. 20, different
hal oesters S35.5, the correspondi ng products S35.6 are
obt ai ned. The nonoam date products S35.3 are al so
prepared fromthe doubly activated phosphonate
derivatives S34.7. In this procedure, exanples of
mhlch are descri bed |n Synlett 1998 1 73, the

Y L ~FrN A — " Y 1 T .__L__l o . Y
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nol ar equi val ent of ethyl N-nethyl tyrosinate S35.23

and di net hyl am nopyri di ne, to generate the nonoam date
we2tneas268he product is then reacted with phenetT532002527104
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with tris(triphenyl phosphi ne) rhodi umchloride

(Wl kinson catalyst) in acetonitrile, as described
previously, to renove the allyl group and produce the
nonoaci d product S36.15. The latter conmpound is then
coupled, in pyridine solution at anbient tenperature,
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Lv is a LBEVi gt opmFis chl grg] im dhzole, and
the |ike i, 29 | )ms&&maousl Y |bed. he act | vat,

i ntermedi ate | suifen re
R3OH, ir the presence of . & ajs.aBts) 5 ire'%“ i ed
di ester |produ¢t S36| 4, ¥ é?%’fnhdﬂ i s |Epuh‘s rafpid in
Schengsd6, Bxanftie éL_.i. sequenge, ™ he fiy.if, -4
phosﬁpht@%ate oA [d S3p 22 ils repcted with
trlchloroneth‘nesul.ony —eh ri de| i n-tetrahydr of uran
containijng [collidiiie, as describpd in J. Med. Chem,
1995, 389&48 [ DF%QCG the
trichlor (ill‘r eth anes .,n( a yHexy—product S36.23. This
corrpound ré’) r éacte i%l‘l)h 3- (nor phol i nonet hyl ) phenol

Wi t hi t he Do )xy5+g;@npound
&

=)

24 in_di chl oronet hane contalnlng triethylamne, to
;FI%FE 52k 203k i e Tterlagen Qi trahidrsss GaletippianRrocedure
above procedures, but enploying, in place of with 3-

(rmor phol i nonet hyl ) phenol S36. 24, different al cohols
.R3CH_- the correspondi ng products S36.4 are obtai ned.
36The phosphonate esters S36.4 are al so obtai ned by "

r"r%‘énlsf"%ﬁ’““a?skw]é%l?nb# P@a@tereoﬁg BB JRHESIRTE (Friftrp into & 2%-row by

L OHER STy ra34thg o prg shully taFCBWmBé‘t -'wé@ﬁva%%% Zepepts within

eagsr&w iregﬁram{ éCCFrQﬂ“%; tr;a‘f. h?e on nqe,nan 68 P\groutput

adgraf aﬁ? refxcho W co arocpngéu 18 qgedz&effu és x{i + 1):= (&{) # ¢) mod 2%,

OO pF BEYIETRY %e‘r:ﬁmnvglue Lam H ke ? 8d in Anal. Chem,

1987, 59, 1056, or tr|ethylan1ne, as described in J.

Med. Chem, 1995, 38, 1372, or in a non-polar solvent

such as benzene, in the presence of 18-crown-6, as

described in Syn. Comm, 1995, 25, 3565. The nethod is
illustrated in Scheme 36, Exanple 5. hi this
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Y

sodiun1sa|t (8)
i n net hanol

reduced pressure.

—

A~ 1

A sol ution of conmpound
(6 nmL) was m xed wth
The resul tant

4 h, cooled and t hen
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concentrated under reduced pressure. The resultant oil

was dissolved in CH2A 2 and purified by silica gel
wohomraswgr aphy (el uting with a linear gradi enPCoUS05027104

5% MeOH in CH2C 2) to give an oil. The resulting oil

was dissolved in acetonitrile#nd water and purified

by preparative HPLC (linear gradient, 5-95%

acetonitrile in water). Pure fractions were conbi ned
magpedl firte ez ecohipleg dmbulgiione spiobe  BISdad, e 18,) ass aspwdifidde in Table

{
fhﬁgf@gﬂ@rljs Elﬁ,?ﬂ? -? 1/3'5 Pig‘are g§9e1 )E-Selgs%r @% g’&r%én%p%}nge]&tmn for
y erm(hu(f“rS%hl ori de (32 rrg, 6 eq., 0.192 mmol) were

i di ne (1 rrL) Tri et hyl am ne (53
%?2 gty IR et G e Sl el et e
r|th|oI (59 ng, O. 224 nnDI) and
h;)tir% @M @ngo 224 mmlli%e }‘\2@%% t;jl ssol ved
qq@yln@ T pa-¢ ers
G olsin Fa‘llp dfﬂ t s?lg.ﬂ@e Sﬁqqﬁznﬁq}]yegzglgned to. 500
: ””o Wé .,.e‘: PMIREREOERRES ol ution of 8 in one
&r?rﬁﬁﬁmW@Y%WﬁW&Ywﬁ% (%&Y)-stirred at 60 OC
lbnd@ttbﬁatnmwmﬁaﬂe it Ghewange G 15514} o frétdatizy & 0ow t 0
gﬁgpré%&%y?t@bﬁ&k&ﬁezmedm xture was then |t ant |
r.essur e sul t ant. Oi
TOBERLES! G n%%qﬁarefuﬁwa %la% B el aggpngy et g o e
chr ogr ap el y | i near gradient of O to
§°/ Iﬁ/gg—} %?16 C‘fl’-ix%ﬂg {’Yopgﬁl tgﬁgaB The resulting oil )
WasMen e am‘éawrfh indewtibne 10#199%9 W%ﬂeﬂaﬁ@e ptariats aib-tayrier
pr epdy iatsxGETHPl (hsbishdo@thayrdatiisirt , 5- 95% acetonitrile
in water). Pure fractions were conbined and
sofieese-aiedodifodbySaRins am date as a white powder.
EXEMPLARY ENMBCODI SSYSTEM AND METHOD FOR TI ME
Theyrigededs Wide e P HY Cframp@rsub;nammhaaszn@mso Erinfi oGO as
Speﬁﬁedwr%%éﬂtllAppl ication for Patent clains priority to
Provi si onal Appl ication No. 60/592,999 entitled
59 INET Bl aE-CRHRWIBnntINTERLEAVI NG | N A OFDM W RELESS

N CATL 9\15 SYSTEM. i led J 004,
| g ?se _ gonvgy f"'eﬁ%e égzé-xb wér?%mﬁte i:uéex ?%% & ciated
wﬁﬁﬁeo?%%r%{faeaa;, Ciager o TR e e goaﬁmg}ea T e
allqcefeye:) i Pfcu5i S ARET TG T sl e Bt RIS RbAR RS Fiang(Se@FDM symbol
Nt "~'§F“F}ys“{P67fWF@|e%§’§u’@&%ﬁi3c%tl ons, and nore

ThSPEEh1gRE bé(ck%@o?ﬁ@'l@@il-a%é&t&@l@ﬁgﬁ?g %g é‘g@!‘c{] Sl ording to
QN ckgroun 08 T 0g onar e
the%r equ@ﬁ%ﬁ%ﬁ%@%ﬁﬁg?gﬁgg lexing (OFDM is a technl gue
f f g&ﬂ%gilng high rate digital signals. In OFDM
zs}oié%grlrs% ingle high rate data streamis divided
The Lﬂc@l-ageaﬂ/ @?Saﬂhqg)aplawyelballluswr watketssihial the eanmled withhcodaedte R =
15 lﬂbstenedmgbﬁpwgunﬁ%ﬂll the: idedichlafoethat foe SpeBlidev@ea OIS Chanrel

Physithidayer pekett hesisetielin sl4.1,9/00ul.d be noted that although

the present invention is described in ternms of

5. QQUZBQiBalBhﬂ‘Iﬁteﬁémfngt ude nodul ation, it is equally

| i cable to phas ed .nodul ati on systens
Th@[ gareaTiie %&H?lé‘fﬁ%’sﬁn‘f‘@% ﬁﬁ%«@%sf@&@a Hitrintspeaved pe seaviied in
52112.92%Perred to as quadrature anplitude nodul ation
(QAM, in which both the phase and the anplitude of
the carrier frequency are nodul ated. In QAM

—tedut-ati-on,—eorpl ex QAM synbol s are generated from

'335@] eglsﬁgﬂb&l Compélite&om%g\gcg h e npe S%‘:E;b including a real

nber te IFagi Aary tFélf’tr"n and wi th each
syrrbol representing the plural data bits fromwhich it
was generated. A plurality of QMM bits are transnitted
together in a pattern that can be graphically
represented by a conplex plane. Typically, the pattern
is referred to as a "constellation". By using QAM
nodul ati on, an OFDM system can inprove its efficiency.
[0005] It happens that vvhen a SI gnal is broadcast, it

o o .. o o o



systens the need for conplex equalizers can be
el imnated altogether sinply by inserting a guard

wonomrousdes of appropriate | ength at the begi nni RgTWK2005/027104

o e won

ie
"
12
1

14
15
1%

into an Nmrows:

each synbol. Accordingly, OFDM_systens that use QAM
nodul ati on are preferred when Itipath conditions are
expected. [0007] In a typical trellis coding schene,
the data streamis encoded with a convol utiona
emquﬁysan@mkmemn&ﬁg&essive bits are combined in a bit

g that wll become a QAM synbol. Several bits are

YrsaRrea P Chamaeln G g sl shaﬂt ke gliopated perOBAM pgmbol for the
dté‘fI}SH%IOBWf Aprbp rnesjet ragiiets¢ Abn decal-ange HOI§ r@mpnélsshall use transmit
rigpdsr - ddtenchra dt feaviend darie Sivtsalioydtcatimeiag thie)content of a single turbo
Twodpalﬁayisett fene bdcalbared. OTetuibe-phckets niai \ePan SWX .cofecutive -OFDM
sgwbnls. Thetdhaustin alldeatioms abemad £ 1o MAC Rger (R00G] After
grouping the bits into nmulti-Dbit synbols t he synbol s
a‘muzmtm Py edDatBylot BOf@E| eavi ng” is neant that the
ngg streamis rearranged i n_sequence, to thereb

r

Pirdeaysd gple S of rkord-aeea SR yCinpnelaetncoded Pa)éke’t shall be

g%ﬁ%ﬂ?“é‘ﬁau%t‘% ¥ Fepserutive datg iy ol jin sithesrads anrteo consective
T arighaly dssillustiafed o FidungS Lrldhe Aitsls These gtaaslot butfers correspond
riorslot frtdéass, & dlrousts V(e dataslbendfer aizy stelidensi00 Bits, The 7 Tiocal-area
dOISt Ghiganl dudo ceiresdedUpaidetst ERPR «biall CobBHARERGcuIdB slots over 5
emhiccativemTM Gmbbie it BRLobehen®ls bhathagaetinde Sl DancR]).

|np055|ble to

abates, and it can be dlffICu|t
knom1mh$T“TﬁT6r o
wor d. [@%MHmVn

words ate sequé
"interl éayed,"‘)«
di st ur bafrasIobE ¢
per hapsione.lef
rearranggg |l et ¥
appear , | 5458 |
| ett er si—+—wi
these ciifcunst a

3%COde:

digital - :
rety—Af t

|f not

its enti
the symbalsicas
princi plles not
respecti
BRI EF Dis!
a channgl_ AN
enmbodi mgnt ; [ 0P1%
in accor@ﬁh@%1mﬁ
shows cbde..bi.ts . Vod ¢ it i e i
i nterl eaving buffer in accordance mnth an enbodlnent

[0013] FIG 2b sKOWEGRN T BESH T Eaweiy DT By ar T aagpd
byymBeiC ol SymBs egibst | NSy@eéOf deReS
Wi th an enbodi mept ;indp0014]indB Gi' Fndéd | 1S trided ep &idex
interl eaved inteil ad® tabl i ni actor dancs - wi th n
enbodi nent; [0015] FIG 4 ShOMS'a“ChahnellzatrOn
di Bighieenf.2:: 288 érdaxrveleareh DES Enrbe Iﬁnocﬂeﬁmabket[Mng ol Gta Slot
5 shows a channelization dibgfasmw th all one's
shlftlng sequence resulting in long runs of good and
estimates for a particular slot, in

‘g%?g a% Oﬁcfaﬁnbélﬁgenbodl ment; and [0017] FIG 6 shows

arhsinamfeaaazatebmu ltagn@ananall b s@bdnbkdBs Spcefibd I $1611:0.0.1.2.3. The

&@ﬂﬂﬁ&ﬁ%mE%ﬁﬁkkm&&n&ﬁmﬁM§n|y spread good and poor
channel estimate interlaces; and [0018] FIG 7 shows a

wi rel ess device configured to inplenment interleaving

in accordance with an enbodi ment. DETAI LED DESCRI PTI ON
[0019] In an enbodi nent, a channel interleaver

‘interl eaver i nterl eaver.

conprises a bit

Figure 1 shows two types of channe
Bot h schenmes use bit
|nterIaC|ng to achleve maxi mum channe

schenes.

F A/

s

and a synbol
i nterl eaving
i nterl eavi ng and

dlver3|ty
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[0024] The interleaver of figure Ib uses bit

interleaving 154 to achi eve nodul ati on diversity. The
woadms/bsis 152 of a turbo packet are interl eavedTius2005/027104

such a pattern that adjacent cQde bits are napped into

di fferent constellation synbol *8. For exanpl e, for

2m Ary nodul ation, the N bit interleaver buffer are

divided into NNm bl ocks. Adj acent code bits are
5’2v1/r2QBémapnin@oﬁldjsaczmpiﬂulbthaym@mbelsquenti ally and then are
Eacﬁl ogagﬁjotlfgtw cons ve {1@ l{]‘ydl sg% tg{#aalmqglp(gu?g géﬂ. §B(1
maZaed( I )a z %rﬁ F%\éfeﬁfcl EoFEPEAtEEy.pt

8m1p{‘se ere %SHS%WT IYI @pnifts) sas specified in Table
5 2&%9 i/él3ehlﬂdﬂ9'D ab/2 sFighilefsa. 14061 B-rl shbweithe sBinalBasteitadn for
thetdPeKintidantipaver buffer is arranged into an N mrows by

m col ums matrix. Code bits are witten into the
SQHLﬁégﬁsﬁﬁk&mrlb&mpﬁfy’l and are read out row by row.

To ayoid the adjacent code bit to be napped to the
Themerping ¢f s &hw%ﬁlecef fo the lospisred Pt Ghnne\IRRM sduely ghall be
asﬁph@éﬁﬁdeléﬁgth%ﬂgcertal n bits of a constellation synbol

are nore reliable than the others for 16QAM dependi ng
5:23/2:9- B8 Mogpink pSlotBuffeidyedniitsn Sylbols terlmerlamjsmmarﬂerbl ts

I n C and
T LR R B R A e o
t al ternatively. [0025] Figure 2a shows code bits
ket | aced into an interl eaving
529 %?%ﬁ’l?‘%‘%}c ?ﬁlﬁge with an enbodi ment. Figure 2b
'I’her I&O(hﬂnted Laggltared OBrClahndlisubicatrird @Al ivngerop eainbe Bpdritions as
spedffeindante1ni th an enbodi nent. Code bits of a Turbo
packet 250 are placed into an interleaving buffer 252

szaggs‘lamaréaiﬁm@w@di&mfhe interleaving buffer 252 is
_swap the second and third col ums,

t.r nsf or, ﬁg S(%/

They Widpaprg BOM Bt {ha i f A0 BuRoRERCiwity ke Wide-ameasData
Chqnﬁela%é ¢ Wilecaseay Ttsrflfeﬁnfénﬁ@dwémea AON @iloteChinodelractiss & fixed
bit. pattesn. it gia¥ be becd derciide:aprB 8 kangd retiokifon el tobier finctions by. the
FLY g¢avel eavi ng buffer 254. [0026] For sinplicity, a

N4 sed,. if. ghest .nodul ation | evel
For: éﬁ:i@d e PBM Iplgt (l'in ‘ éll A tlﬁsog gl n‘;logﬁteﬂ gqrmgeevw QFDM
symoR! (R TR §th PP Eh R e Wide fiee Q@pGranihe
TherdiideHi@i ilwslﬁnluéﬁraaoaﬂj BitTWaP pRItkD &k G Kt bﬁ&e@& pft€ 3Ot set ¢
sérol NMiRs@ NG e dlle b Sprg&@éegt Q@kolrd"‘n%: o) u‘_rhg gtp}?‘le i Ih%tgﬁ A %A tF%urZ

5000 fdshe apparent” to those ski
two colums may be swapped. It vvoul d al so be apparent

521290980t Alidchiigd in the art that the colums may be

placed in any order. It would also be apparent to
Thet Wiggeres kiDL Fdot Ghanhel <hiell be fndiecatedethe olus withyinbex pldaceg every
OFpMy smpolothde carkORRd the Widetiter Detrbtidinnenés tirs Watefdies ors
Chagihep, the code bits of a turbo packet 202 are

di stributed into groups. Note that the enbodi nents of
5.2pGt%¢:2 Pifjingef Ylat Bk f i gure 2b al so distribute the code

The ! (\,\%{E %)n%kteosﬁrm#[lg ate@ﬁgvéﬁ%%rédeﬁ{rfaégﬁ}&tlﬁggg o WP%}%/aé}f]:gacg%{] Si’ely '

.ﬁlleg

Plizer RRLERY Wt et 0 dispwih tachbifert tbd¥each gi ven
Thus, the order of four groups of 16 code bits

593%9@4 3 Blek $gembldgr i but ed i nto groups may be {1, 5 9,
The bb of Rie ide-4Qs rhf }PJI{Ji;SChaZm Ll b%ﬁér Sil?:?] 18 crlzbl 481

st e
59".{'% 1@36‘1‘11@8@18_ Bred L1066 uffe 13%5 %%cpbcyoéﬁe blet érg:{lt er

er of our groups o
shuffllng nay be {13 9 5 1} {2, 10, 6, 14} {11, 7,
15, 3} {12, 8, 4, 16}. Note that swapping rows or
colums woul d be a regressive case of this intra-group
shuffling. [0028] Interleaved Interlace for frequency
diversity [0029] In accordance with an enbodi nent, the
channel interleaver uses interleaved interlace for
constel l ation synbol interleaving to achi eve frequency
dlver3|ty ThIS eI|n1nates the need for epr|C|t

o o,




assigned sl ot index, determ ned by a Channeli zer,
using the interlace table as is depicted in Figure 3,

wonomoaseglance with an enbodi ment. [0048] Fi guPeT®S2005/027104
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illustrates an interleaved interlace table in
accordance with an embodi ment . **Tur bo packet 302,
constellation synbols 304, and interl eaved interl ace
tabl e 306 are shown. Al so shown are interlace 3 (308),
iﬁqﬂ-éﬂl%emd@@ti@)s,yrdbmﬂéammge 2 (312), interlace 6

?&g%@ub% gc%ﬁ \}t]v{z%:'ts(izy‘gg' r],t erI abg% 93&81) B(E %{ da§f?(x 2k+1},

el 7 a%F pped into a
oy w‘rﬁ{h&ﬂaﬁ Bt er I c’e ol andsﬁeﬁ g II}E%% sl%p% 1 3-1 with
aP Féfr\/_ RaFi g\?’@lsyz ié‘fg I} $-d tshovrsthy siges Gbltstellah@i fon tieraRSKzegdulation.

for
can use seven interlaces for scheduling. For
03')21\’13&1'49513161;totIhterI@I:a{upgﬁl'g,zer uses Slot as a schedul i ng

A sl i.s.defined ne interlace of an

ssepokal i e P afe FERpu ol s Tapecss Sk bes smecified in
{28 ar interlace. Since ei ght interlaces are used,

there are then ei ?ht slots. Seven slots will be set

2P 4e- Kb Marring oSlatRuitrdatipaSyabrl isdatedfiesSubgrrritrs

PI‘HeCHoo Mdheuh o ﬁﬁs@tﬂeemmta Li%e spn%e ahsiififdsded to 50
1B§rl£’ée| sob-caRdrs sqslﬁyw% 1&1@ it ic@ﬁp?exl&ﬁ laftfatf syrgbol (v%gi;e isf?éel 299}%

eI|zat|o as ure 4 where
ver TAPRggite tHed ?‘hh caﬁl%t %&I‘ terfi‘g‘i the horizont al
[ « I ndex 404 and the bol d-faced
%ﬁ‘glg?z;}{ﬂﬁngch %@5 Fi%ex assigned to the
cnrer asmtmela ngidelant EDMA PG Ridhimarab-datdees  §h@056dergo. cotamon
Fipgratienshsshaeda sbamnel, i zation di agramin accordance

with an enbodi nent. Figure 4 shows the slot indices

rigs ewesl daltaré VD s pitdub @t} 406 and the slot index
reserved for..the Pilot. 408. The bold faced entries are

i HederalaraBRIbRilg Ghawied s tansmiadta comipreiion gt theilgcalaeea Data
ufﬁhaemie?é Sheddidrsi OB Ehgnhiad Thar deal oS RUGH Chiskindl cguisd 4 fixed
citpatieln det mmbeusepmr]zalm dhimied estetation wind ethembitibtians by-the

SEIL(Daieems the interlace adjacent to the pilot and

& %ﬁﬂé s ok el 3 e BB o0 st g egery OPD
PRcanrsh sither the Lacakares o hpamel grihg Tsoeelraé%ae Olgy{Fhannel:
dttﬁ aﬁl@catéaeslét%ﬁﬂ ubdh AODASR . SttBRUE Mbut Rse bits sha]l be sset to

[ I a
oD aais 918 U SeoatensbiANgT Ruf B0 SIRTAR i e

frequency diversity gain can then be achi eved. [0052]
I—g)gve\ée_z,rS 1&1@%.@10%&1;%5' c assignnent (i.e., the slot to

physical interlace mapping tablel does not change over
tleé)QC@@eee R ot Grengrsbbll dmallftas the slok fwith idddxa0 during every
chelih eymbe Sthgin neerits biktee Khé dssiratenghate ditangdl| @r the Local-area OIS
cttetrpéles mul ti ple OFDM synbol s, the interl aces

assigned to the data channel does not change over the

t5: mz%mn[imigagm’oﬂslbm&ﬁf frequency diversity. The

I |1 hi f he Schedul
rﬁve"ﬁantf r %&"oéya@s‘?c%%d'tg Sectaseh %@i B R —
s\ nebeTm PBSIEIDBINE EHRTE Vithpadshit &t e 5

de lcts the operatl on of shlftl ng the Schedul er
i 7 & 219 Slebp e yasblingr  OFDM symbol . This schene

SHECHRS Bytﬂequglsgrgaoﬁﬁl\dt Bfotssh@tt ingffet- nsﬁﬁi'tl %fr?t\mslﬁe@ as specﬂ“md in
gg:??er en%b’l n g?r ggédg éettszaF%Oﬁ? @:%I synbol tine.

[ 0054] Figure 5 shows a channelization diagramwth
all one's shifting sequence resulting in long runs of
good and poor channel estimates for a particul ar sl ot

- 502, in accordance with an enbodi nent. Figure 5 shows

the slot indices reserved for the schedul er 506 and
the slot index reserved for the Pilot 508. Slot synbo
i ndex 504 is shown on the horizontal axis. [0055]
Fbmever |t IS notlced that slots are aSSIgned four

. a S T T



10
ki
12
B
44
s

2

44

20

2
2

2.

24

25:
£

H 27

‘The Widerdrem et (hangs geeddotcary Riyshgl laghrantietemeintorWide-area.
ek, Fhé ORysthVage ivhylkey fok: mmeewtceaawduga&Iraaaﬁﬁae;aialﬁe&ssomated
wihn@ o drfs Rbte MIHAkHaRSY FROViS:ald091] The "synbol

;anQr p Seavg E?OI’E ﬁ?

[0061] s is the slot index where S is the total nunber

of slots; [0062] is the nunber of shifts per OFDM
woeyodsmi5268 0063] is the reduced-set bit-rever saPCT/US2005/027104

operator. That is, the interlgge used by the Pil ot

shal | be excluded fromthe bit*reversal operation

[ 0064] Exanple: In an enbodi nent, 1=8, R=2. The

correspondi ng Slot-lnterlace mappi ng fornul a becones

5.9 09654 hQRGEIn Whes 9% w@sponds to the fol | ow ng
0068 IS

table: [0067] tabl e can be generated

e A TG e LTSI} SHRElES AR B SR 2+ 1),

i =Pnfe= Bilet "(?éé”hlﬁ:lh?fegg’ YoerOfe {nd] D0 Terpeqtifielysnsbell frreanpes jnto a

compler pRfelsiinsorymts Mo=i Framoh ge roppciisd iPrEAblead 20F2-94 18-1 with
D4 1/ aEriginy 8.2, 1anali it isengowd ithedigral yont @1I4tToATRSHS DRSE moBeation.
nunber of OFDNIsynboIs inaframe in the current

« by 14.[0072] int y; [0073] for
5‘2?@%'@{5Sl&tmlttergwﬂf%’ﬁ:’a j++) [0074] { [0075] for (;

‘Th¢ Snappmm@q Widgjeyeadiodd Bilhs Chipnue) slofs @@ﬁ'ﬁqua}:es{ GBIt as segifind in

52y1.2.00078] "} [0079] where m=3 and bitRev is the requl ar
bit reversal operation. [0080] For OFDM synbol t=11,

5. f?F’I 2.615 6gapingpl Biol Budier B;Lodiﬂ]ﬁﬁbnﬁ»pﬂio]’&@o hﬂér%eﬁuﬁlcﬂheﬁﬂ d

rlgce beco

s:. [.00 s to | rlape o
Th'f WRHyn SYRtsn .%g’#aﬁ%cérfa shpl 500
mt amle er ha%ré asé 0] %Igﬁ h CorT atI nsym vThexée z% ), 15.-499})
ShflUFSE‘}PPS}F ttheimipsagisT Pfr#lé‘rmfaé@eof [0086] Sl ot 6 maps

to interlace of [0087] Slot 7 maps to interlace of
5%@@)@@7@?@4 FeappePagrabgbpi ng agrees with the mapping

Thb %Ea&e&fe Lécal_%egummﬁpﬁdmﬁmﬁxeﬂgaﬂ @Qne&atshgﬂ \Qﬂd@t%E ABrsimon.

tlng sequence resulting In ev

apé{y'ar ea% g%o%gd £ hlLik

poor “thannel estimate interlaces.

549?%%]%5&“&&3%% &%ngﬁovmth an embodi nent, an

‘er’l’eaver | I owi ng features: [0090] The b|t

i nterl eaving" designed to achi eve frequency diversity

5. P¥2. bNIRMIMaeh MReLCHALE H SR PB4 EiRsl nter| ace
|nterleaV|ng 0092] Additional frequency diversity

They Bhyicabiayes warksefor s WidaeroerPasa Channebshel fedyesgsdsg actording to
fhﬂ:ﬁmgﬂ%g'ateﬁmglm Si2ak-2Poalck mappi ng tabl e from OFDM

Fo§¥ ﬁulﬂ:B%Q%ﬁﬁ'%BH LG’AQANI ld‘&){%&i; Iﬁ)%lg @Za&g (ies ?b& §ncoded

ferl( 0%‘ éjgylere mtﬁl atzon
P

{ N
vn%] F O MKt
ﬁ%ﬁ%ﬁg‘fﬁ g}eew go%ef;era ROR

th%sgew% g?f

,}hq%§a§@tWF% ﬁh]tter 710, processor 712, and nenory 714.

Processor 712 is capabl e of perforning interleaving in
accordance with an enbodi nent. The processor 712 uses
menory 714 for buffers or data structures to perform
its operations. [0094] The attached chapter describes
details of further enbodi nents. [0095] Those of skill
in the art would understand that information and
signals may be represented using any of a variety of

di fferent technol ogi es and techni ques. For exanpl e,
data, instructions, conmands, information, signals,
bits, symbols, and chips that may be referenced

t hroughout the above description may be represented by
vol tages, currents, electromagnetic waves, nmagnetic
fields or particles, optical fields or particles, or
any conbi nation thereof. [0096] Those of skill would
further appreciate that the various illustrative

| ogi cal bl ocks, nodules, circuits, and al gorithm steps
descri bed in connection wth the enbodi nents discl osed
herein may be inplenmented as el ectroni c hardware,
conput er software, or conbinations of both. To clearly
|Ilustrate thls |nterchangeab|I|ty of hardmare and

Y o o o s



[0097] The various illustrative |ogical blocks,
nmodul es, and circuits described in connection with the

wentmiismeat s di scl osed herein may be i npl ement edTmIS2005/027104

performed with a general purpaose processor, a digital
signal processor (DSP), an application specific
integrated circuit (ASIC), a field programmabl e gate
array (FPGA) or other programrabl e | ogi c devi ce,

di screte gate or transistor |ogic, idi scretie hardware
conmponents, or any conbination theregfqggdi gned to
performthe functions described heriein. Aigeneral

pur pose processo] hay [be—amropr ocessors but in the
al tesenat | ve,Turb‘che procdssosit may be agry-eenventi onal
PHGERsOr | Epawer Gl T er,| Imérepecpnt rolll er, or| stafe
maéiftne. processor nmy—alsol be H@I"@Qﬂlﬁt&d_a: gt Butfer
cgggm pat1 pr—of —conput ijng devi tes] e, igoDatg Conbi RETTAR
ofergmeDSP_pndurao ni cr opylocesisor | a! gl ﬁ'l"%ﬁ”ff?'?/

%“’Em@;é“' Hr possler $, ond Igerleawr & i crlopr ocessors in
cofﬁ“CPncti on_withla DSRcore —or any other such

configurati f a nethod ol

al gorithm nmappih@ofthe eraP rgnt
di scl osee— tﬁ!la}'swtbhy——’r— St dwdr e
in a sof twgQge Hispacee @ssof | o Lna
conmbi nation 0 re nodul e nmay reslde

in RAM nenory, flash mam)ry, ROM nenory, EPROM nenory,
EEPROM nenory, registers, hard disk, a renovabl e di sk,
a CDRC]\/I or any ot her form of storage medi um known in
t he exe storage mediumis coupled to the
or 0dRERF 2 1EH & ha Dok RRannat Piieipal Lans PApist Renoeosiog n the
from and wite informati@oslitisthe st orage nedium In
the alternative, the storage nedium my be integral to

Cie he processor and the storage nedium
tslbfll ?ggldgﬁ’?%‘ﬁé’% ASIC. The ASIC may reside in a user
fToe Niidradred Datap@isghdl Phyiceal Jayer bavéety sbdbbs encoduntiwithgode rate:R =
Y r ggeomiii. (he: emydar ebilli disesd dhes&-ﬂaﬁt’lmlcﬁﬁm oftnptisconiing Physical
lger. pidRetnandadneode@BO Midlhing pive With BSpAlART tdrps eAddal ast Rcified i
gisch ovad:. anbadbimRbSerishaPEQVi Oty enabled Bl BEE £4B, 150
3K bhth8cddR BitfSsodhdt thotdTRK uHer uﬁ&rmame&e%ﬁﬁ&t al the gutput s /R,
HEhEE @L'ﬁ%beymt@msthm@h{b@kﬂh Jese enbodi men

ar ose S

e readily app nt to ‘led in the art,
Hiegrs H8: 1Pehelilel ﬁnwmsmhésnmz%muemﬂeioe e Wily-doe Dafa Channel
app| Wisld-ata. Datie ICheimred dingeder Sparkmétenst sldip et ad gspfac’xﬁaan 16 ‘Table
tskeet ig.piecl.t-10r scope of the invention. Thus, t he
present invention is not intended to be linited to the
enbodi nents shown herein but is to be accorded the

wi dest scope consistent with the principles and novel
features disclosed herein.5 PHYSI CAL LAYER Thi s
section includes the specification of the FLO Physica
| ayer. 5.1 Physical Layer Packets 5.1.1 Overview The
transm ssion unit of the Physical l|ayer is a Physica

| ayer packet. A Physical |ayer packet has a | ength of
1000 bits. A Physical |ayer packet carries one MAC

| ayer packet. 5.1.2 Physical Layer Packet Format The
Physi cal | ayer packet shall use the follow ng format:
MAC Layer Packet - MAC | ayer packet fromthe A S, Data
or Control Channel MAC protocol FCS - Frame check
sequence (see 5.1.4) Reserved - The FLO network shal
set this Field to zero. The FLO device shall ignore
this field. TAIL - Encoder tail bits. This field shal
b e set toall "Os. Figure 5.1.2-1 illustrates the
format of the Physical |ayer packet. Figure 5,1.2-1
Physi cal Layer Packet Format 5.1.3 Bit Transm ssion
Order Each field of the Physical |ayer packet shall b
e transmtted in sequence such that the nost
significant bit (MSB) is transmtted first and the
Ieast significant bit (LSB) S transn1tted | ast. The

- " 1 . g, 1 * 4 T o "
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Figure 5.1.4-1 FCS Conputation for the Physical Layer
Packet 5.2 FLO Network Requirenents This section
wdebicres268 equi r ement s speci fi c to the FLO net weCk/US2005/027104
equi pnent and operati on. ; Transmtter The
foll ow ng requirenents shal I 6p| y to the FLO network
transmtter. 9 Initialization of the register to ones
causes the CRC for all-zero data to be
non-zero.5.2.1.1 Frequency Paraneters 5.2.1.1.1
Transmt Fregueney—The,transmtter shall operate in
ight |6 i ban {igated0,13 Bag o MHz wi d
Bqa&mn? e »D%' i 311—{;? c aFrcwier wiih o O Fit';aeh’ta‘:%m‘ :g:‘::ode
Each FLO 3= Channel shhl ﬁerb ‘"ﬁ'@tt‘bteéegtew“ n iggdex j bits
{1, 2, 8}'@’56_* he transm Eadles rﬁéﬁ%&teb d@éﬁﬁtte
frequencyw%or each FLO Rg-g channel ndex shalﬁj be as
speci fi edo®n Table 5.2.1q4. 1-1. Taple 5.2. 1igu1-1 FLO
RF Channel Nunber and the Transmit Band Frequenci es
5.2.-1.1.2 FErequency Tol erance The maxi mum frequency

di fference B&%eeR 1Ha-6abldDate Chnansl Eneaderi or

frequency and the specified transmt frequency shall
be | es:&btetm 1&1596 1 Q.f-l I’hﬁm‘é@é&é’ pfﬁt%trﬁa&a f:ﬂﬁ:%‘if Eﬁé!ode{-‘

Tahl a5 npp

1%

Char&ltst erl st cs’I‘uTlBDBncherl 1.4 aneMeBand Smaﬁiormtﬁoder
Mask TBD. 5.P. 1. pubBRewer |Qutput Charact gri stowputigs
transmt ERP shal Ikae | ess| than 46.98 dBW2 1 (see

rr)1\ A0 Thal o1 e °,-.m S0~ 13- E -ttt S -1

—J LB A2 T =\ \J‘Y\JL AV N CAT J Aol S S A

band@tﬁlﬁblt hs of 5 , 994and 8 Miz (séf26.1). |1 This2000

corne aonds 0 50 §§V 5. Z. 172 OFDt Vodutatjion
Chan;l teristics 537.2.1 ver vi ewThe noqul at | éWOBsed ‘

on tum) air-| nk i 39&t hogonal Fr egy@ncy Di v! Si OMyEpE:

nl-l-aect -t ranci ce|nn
T OTT

H o vl T
IVLII LI |JI CAI Ilu \\ruwy re—SsarreSt—t++ahRSH

ES onds to one OFDM synbol period. The
{g’ol is conprised of nany separately

TheTRGH aﬁ@derswad Q@ Widekfen DatR Cliadned PRWRSE Bkl séc%etlfk%atﬂbQ as

ﬁspe§M§&§1TB§|ﬂ@|9|2 yge 4096 Sub-carriers, nufbéred 0 through

4095. 1.2.2,1 Sub-carrier Goups These
Thes artsm@&&ir ﬁa’t@ outout dityl e graeraledtly domimcbarcateitging @SB Niurmo
timpioWitods: swicles In e Bp Yodti@saumd pSut:tunﬂgﬁmen@uEﬁs #pleeified in.Table

5.28v286 40,21 AT suneaking @nern 9608 hiahnhs ihet theusiedhall Th FeRted

ands as edasuhicie bitehal By sl ﬂ‘l@éjcc@tﬁﬁtﬁ@ntsehiba&ﬂbtﬁﬂp@{sﬁ”or Men bit

peririashgly bsipalskd bethe meqsndd .ok, ¥, X he;ow m&ﬁbm&ﬁme&& ‘Bit

l'

rep%nqéﬁ&'u@&ﬁm%%p&ﬁl%%eoeﬂc alaqta o %;t% g, and 4049

hrough 4095 shal e use guar carrlers

'Th%cogs’clm@utganq_odgr mput\ﬁem@eibme‘amme fog tHthpilpetigdyghall beas specified

n ‘Bl i 5 1.4 RaWithiner murgthuoing pafterd00" metns: @Bt thedydnbol shall
beiddldté drich Ceseaks {Ba sﬁﬂsbhhaﬂmg)assé@%} , Each active

aﬁ% 3%5' é ‘Bﬂﬂteﬁ gg&% G en 1) st ppigpds
66 Tand ¢t 12 @P@“%‘FP&F h’c fack osgwdwtc%eeel 1t pegog-ghall be
XY&( the center of the 6 MHz FLO RF Channel . The

3&% rﬁrujbg Q:ﬁé t%g’ou Qlc d% b‘ﬁs ?orr]*aejaé:h ﬁ%igrst t%r th%l?ﬂ: d{; éods

,ca|°r er WI u% dex bltrs I’PETIO shall
see ‘Tabl e 5. 2. 1 1.1-1), f SC , , shall be conputed

I‘ox@ﬁte@?é ttBE cdaed, |t9é"ﬂaﬂ SuiBeakL, Qﬂs of— th%% bthrke taxl%lt(ﬂ%}xofs &t be
be I?{égé gﬂ){& iéséz ec%(}g Y}%ﬁ&%ﬁ% vgé an nttvj]as( %freej %&bﬂ: g)&ﬂ%ds shall

sub-cCarri ér spaC|ng 5.2.1.2.2.4 Sub-carrier Interlaces
The active sub-carriers shall be sub-divided into 8
interlaces indexed fromO through 7 . Each interl ace
shal |l consist of 500 sub-carriers. The sub-carriers in
an interlace shall be spaced [8x (Df )SC ] Hz apart 22
in frequency, with (Df )SC being the sub-carrier

spaci ng. The sub-carriers in each interlace shall span
5.55 MHz of the FLO RF Channel ban dwi dth An active
sub carrler mnth |ndex [ shaII be aIIocated to

Y Y o~ ——yr R



TU ,

a flat guard interval

with duration TF@ and two

wi ndowed intervals of duration TWA on the two sides,

waoicloisesgrated in Figure 5.2.1.2.3-1. There shariusb®s/027104
an overlap of TWE between co
(see Figure 5.2.1.2.11.3-1),

= TWE +TFG| + Tu

i nterval
exception

shall be Ts
of interl ace

Zer o,

ecuti ve OFDM synbol s
e effective OFDM synbol
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where two sub-carriers in
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X%%é/e : | Eﬁ
A

Fgfezgﬁlcle or %53” i mer ad é)?tmg"m
over the p%gfﬁﬁ”an'%‘ %fm roglﬁlgﬁtorf}k S, 57133

10 or 14 GO &G# 5‘6‘?‘7%“ PR o3l ﬁ#é“’&fﬁ%ﬁ

When PPC i s absent, ﬁﬁdéﬁm‘%‘&/‘ﬁﬁ&ﬂ%g hall b e
reserved at the end of the superframe. The O S Channel
- sha&il2.9e¢d by Turbe ROk ynbol s in a superframe and shal |

il 0 W S SR 48 o
e-

area”a s Channel and the Local -area A S Channel .
T
et SRR o

S Channel andthe Local-area O S
¥ ™%ave duration of 5 OFDM synbol s and

shid Widearaapas ehaaelnriomicddRe sE¥iM syIMBe bs intdiyddDM specified in

Pslogto §bannel shall span 1174, 1170, 1166 or 1162

OFDMR3 synbols in a superframe. The FDM Pil ot channel

Is frequency division nmultiplexed wth Wde-area and

Local -area O S and Data Channels. The Data Channel

shall span 1164, 1160, 1156 or 1152 OFDM2 4 synbol s.

The Data Channel transm ssion plus the 16 TPC OFDM

synbol transm ssions i mediately preceding or

foll ow ng each data channel transm ssion are divided

into 4 frames. Let P be the nunmber of OFDM synbols in

the PPC or the nunber of Reserved OFDM synbols in the

case where the PPC 'S absent in a superfrarre Wbe the
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the Physical |ayer packets transmtted over the Data
Channel are called Data packets. 5.2.1.2.4 Flow
wGaoponswss and Layered Modul ation The audi 0 OPCYiUS2mS/027104
content associated with a flow nmulticast over the FLO
network may be sent in two co\r%onents, i.e. a base (B)
conponent that enjoys w despread reception and an
enhancenent (E) conponent that inproves upon the
szauaj?é-lxsimamoemmﬂoance provi ded by the base conponent

co area. . Th e and t
ror i e e 8%@1%8#? Yo et iy br e pe Ot S for
Eﬁnﬁ’ﬁs Eftﬂ"%etdi Q?ﬁk§ ﬁ‘t?&‘F’%"e Penea@?rééf%e%r
cer{a? wﬁw a & %Tyje?’]e Fermbrile 5{2%1@% ) 2 tarbp egeqgediipasietorocupies a

fraqtiggiof-alslotraweedr, stefe apnelifcpad keMECs ima swnpeethabgvoidsemultiple
MLEHsisiriogblolsagjthin. the earas @M aymbblwi t h one or nore virtual

~ channel s called Medi aFLO Logi cal Channels (M.C). An
5.2NLED.54. Wﬂd@@dam&dmﬂﬁwnent of a FLO service that is

lglt-m@g‘legvegde tb1{s ido—gtrl % bFLO?@ 7
urtt 8§ © ?/%PaciF‘h%mn be
W“%%& ‘ﬁ‘& °é%*ﬂ’§rf‘c?&anf@<tmb%¥%fr s Flﬂhwf%{f&oﬁe%ﬂon% bl Indices

assom ated with a service shall be transnmtted

"Ihéi’d/a@e[ SIS RBoR Milhe 008 bitd 102 PPkl Do6NSHd e MERS aﬁﬁ?ayered

mo§@RiRinnat i on of nodul ation type and the inner code rat

is called the "transmt node". The FLO system shal |
Forg @by erd R AMatofalation rtberbit-intsdeayed icsdeebits shallabd sequentiaily
wrigerpinio tﬂe@c&tlbufﬂeﬂsit he FLO net wor k, the transm t node is

Forf 13#%?&1 %ﬁ@cﬁ{f? %%1%- telr na%v %e, coxrne Cha gggﬁ,e ?181 the:
nhﬁ%% i R o s s
prigris h & ansmi t l\/bdes 52127 FLOSIots I'n

t he FLO netvvork, the smallest unit of bandw dth
all ocated to a MLC over an OFDM synbol corresponds to

a group of 500 =taplui asl on el Soase fdtbdengioup of 500

nmodul ati on Sy tFs—rs—c¢attet—a—s! ot. The schedul er
function (e . MAC..1 ayer.) .all ocates sI ots t o M.GCs
Thi s node 4d; fepr et{he| Of S [eh Iaeﬁ’ﬁ‘%cF gtyertitr i ng the

data portipn of The super When tthe schedul er
function aj | ocat es—bandw-dt-h—for—transm ssion to a M.C
in an OFDNV )18 | %feac'@esu $0 |i-nj%M=gger units of
slots. There are 8 slot's during every OFDM synbol 26 .
Fipmees®24129:6 Tehh Mitetavingfdiaae and Epbapgghiedt coflimnyitchissitbr
LI C channel Fillihz e Yolchufoe doglayiied| MaduEt®aTDM Pi | ot 2
.. Channel shall occupy 4 slots. The TPC (W de-area and
Figprgcp-1 3r9efa§ 4-Shiflgiratasciip pasd Whege gl Btge tifbe efdolePhidibt spans
thr@hdaprddt befiebd occupy 1 slot with index 0 and the
A S/ Dat a Channel —ray—eeetpy—t—p—to6—F—gl ots with
indices 1 through 7. TEdghcsdsoPackdial | pe transmtted
over an interlace—Hie—rapprRgftrom-siof 10 |nterI ace

—
T+ WQ\_/ q *4m

var i es-$1om OEDM symisol to OFDVE Syahol and TS e
despri beﬂtasugath 2, 1.2 1033[a5530221 2 8 F_O E@attaaSIoB?t es | n
t he=FtOsystemthe catcutatton—of—dat a—+ates—+s

F:%l?yFJZI lcflg dlf 2—}’2 eAL a‘fata G%%lt’mél E-bodﬂ)ncogft’c{s ch%@' (%_Scuaya ¥%ﬂF§f gg‘ba

is sinplified by assum%& ‘ﬁfgﬁr aII M.Cs use the same
no ble521281 gi ves the Physi cal_

Bigpie o0t | GR et S ER S CERaS VT Of BRE DT aoRSi B hjesied packet
withsedaiad / %Psr mvl’ﬂa’é’fe& vdfhotnsenpppcemeaticompantd tbo packet Bdth the
sanfe qofl Tyeiph §yAceUVRoESe Wetdufiigsi cal Layer Data Rates

Except for the TDM Pilot 1 Channel in a superfrane. 2

7The overhead due to the TDM Pil ot channel and the

outer code is not subtracted. This is the rate at

which data is transmtted during the Data channel. For

nodes 6 through 11, the rate quoted is the conbi ned

rate of the two conponents The rate for each conponent

will be half of this value.5.2.1.2.9 FLO Physi cal

Layer Channel s The FLO PhyS| cal Iayer |s conprl sed of

T o 1 — —— — o,




defined as follows: Note that the TDM Pil ot 1 Channel
does not use the sub-carrier with i ndex 2048. 5, 2.

wa 280601%968. 2 TDM Pil ot 1 Fi xed | nformati on Pat permsites027104
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TDM Pil ot 1 sub-carriers shall__be nodulated with a
fixed information pattern. Thi%s pattern shall be
generated using a 20-tap |inear feedback shift
register (LFSR) with generator sequence h(D) = D
0+D17+1 I ate '11 00000000' , Each
out put taﬂ%ogg Otefy%(:ke?'%t ai ned %rg%lgljd Ql%flfp the LFSR
state i g the vector [4 0s19s) TRl | 4 s13 s12s
11810/59888786\3\584333'%3;; 'T‘nen< ‘the odtput bit-shall
be 5 19. Q)”Sﬂ\]\ mhere:efdenm-es nodd‘to~2~add|t|en 2
- f > =k ‘

e TV
——
"'*—-.. 3

pattern shal I corresPond to the fi rst 248 output bits.
ThBigprer$2-12:0.67114:3 Multinjexing ¢iRasp apt Enhangsmient femponent Turbo

' 11010100100 ¥scrtied padigts ox@pding tHEEWita Slef Baffers1 10"
appearing first. Figure 5.2.1.2. 9.1.1.2-1 PN Sequence
Gipray a200:2-9:611-Avb illulstratien ghet ¢aee WHME R Dt ChiaBudi-todborenepded packet
TveuBesS: firictionT e, daitd: gt a]nﬁffbmeﬂrmm@ibd ph&{ctsadrb eguichd o Al up aji
'Eﬁi‘dgd?lnhmbeﬂofﬂatﬁermatl on packet and is denoted as Pl L

Each conseettiv bits—i-na—t-he-P| |

shalll T Paed {0 |gehbo Bacet PSK rmtlxbba:tcketm 5y MO 0lite Packet 4
5.2/ I\‘bd'ut:'a‘t‘l-m‘r—Sy s |vupp4.||g | A—the—TbM
Pi | ot™, 1 i nfor mal\ilon packet, ea¢h group/ ort tbvé
consectitive hitsXN PlIIY(2i) and APH( 2] +1‘ 01, ..

. 123, V\h’]l chatasi@1 | abel ed| as Da=aid Si, resbect | DABISipt 3
shall be mapped into a conpl ex nDduIa ti on synbol M=
(Wigune@:2 1A% 1.B-44 DagsClEpacl Tuips ERAG det PIﬂbitmccupymg 3'Data Slot:
5.2.1,2,9.1.1.3-1. Figure SpRiiks2.9.1.1.3-1 shows the
signal constellation for the QPSK nodul ation. 28 This

CToie HBP S ESin tive filee RS p@as sRCORDR Ty b Nbr Shatipd «68@8utive OFDM
E}B_Jb@.s an%itgxerzcage, :lahez dzgta;ls)ot aﬁ&aﬁ&t %e{%t@fDM §yr @Al %rfl rﬁ:t ﬁ‘ﬂc shg.H

qgwgmmgmte@% ikfat. onl'y 124 of the 4000 aval
carriers are being used. Table 5.2.1.2.9.1. 1. 3 1 QDSK

NBefe 8110 Akt il it $iapshibt 8f Yot WidcaBoris tBifigardifierent MLCs over
Gbres togtideaitive rOFDOL S@ﬁ% Ib aluftaatel. din 5 Bgike, 2TEP Al déhotes it tuirbo
Mﬂdcuteapadkat i&ymb@thsmeonamw@w [ er Mapp| ng The ith

m)dul {1 nbo| {(,upgl 23, shall be,

nmapped ot PR BTy %P i ’f‘?qtl’ﬁﬁeﬁbree%lmé Pk pAGhetrhg encoded
5.2.1 P?’k@" ugesyS cogsesutveORDM symimlsciesrdcmsiemo cpedead pasket:
The, myggiatech-dddMiBnbme 1 dnSILES Hb8kS1raakit a E‘iﬂg@ 980 encoded
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CoD ARt AL L ot it

The* V\Mﬁ'@ %Pé@& afistit Hpdeabiand reniendt5 iMsOpr shakhittygacne turbo
one OFBREY phrbt. 1 tiseshiakde @ntsmnmmwydsmbo@:{d\/tr&ysmm 6 turbo.
[ ndexerlcoﬁWImCMerf rane. It follows the TDM Pilot 1

OFDM is s an quer ead. ch that is used

For- Ui, CRE™ iy BECa B Dr FRUFL AV IS dp FAFOPiat o tiro
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Eggl Itg ﬁl ocat e?ﬁﬁ‘gﬁgmbﬂtgse ed stfo etnc %glpﬁ%ﬁge as

i nput a 1000-bit fixed pattern, with each bit set to
zero. The input bit pattern shall be processed
according to the steps illustrated in Figure
5.2.1.2.9.1.2-1. No processing shall be perforned for
the un-allocated slots. Figure 5.2.1.2.9.1.2-1 TDM
Pilot 2 /WC LICFDM Pilot/ TPC/ Unal |l ocated Slots in
Dat a Channel / Reserved OFDM Synbol Fi xed Pattern
Processing in the Transmtter 5.2.1.2.9.1.2.1 Slot
Al'l ocation The WC shall be allocated the slot with
i ndex 3. The allocated and un-allocated slots in the
W C OFDM synbol are |Ilustrated |n Flgure
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For all the Wde-area channels (the WC, the WIPC, the
Wde-area O S and the Wde-area Data Channel), the
woaewloiszeea channels (the LIC, the LTPC, the Lecaiuaema027104
O S and the Local -area Data nel), the TDM Pilot 2
Channel and the 2 Reserved OFDM synbol s when the PPC
is absent, these bits shall be set to the 4-bit
W de-area Differenti ator (VVE» Blts 03020100' shal
be set a § follbws: ‘ jPrlat::2 Channel, the
W de- ar ea | &% Channgl a Channel, the
WIPC and tie—W to ' 0000 .
For the LQealketa the LIC, the
Local - ared-Dat-a
symbol s whgp, b6
set to the 4-bif
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The shift ‘register SHaFF " #Wth a new state
[d 3d2d1d0Oc3c2clcObba--10-- apa -Barla--6abad4ada2a 1a0] for
each slot at the st nbol . Fi gure
521291231319{‘3?'”'“? %L?Dydes’é“,,‘fé’%129124
Nbdulatlon Synbol thﬁrﬁg ‘Each- -grioup--of-it wo

FEARS SO 5.9 S DI Bt R4S, id Pt I@ﬁ%@%veib%n%gx% OFDM

(i, 2k) and SB(i Holk)i @FANKK =
whi ch are | abel ed as%%%tgn ngl ’r%spectively, shal

bemapped into a _ conpl ex nmodul ation symbol Ms= (nl, nQ
5:2a52.86elch Slpiekerqmblmabl e 5.2.1.2.9.1.1.3-1 with 31 D = 2
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5.9.100.0/d 196 € OpshMeANAH r S as foI I ovvs the ith conpl ex
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3%, 0= 9,12, 9% hich exiabc dcffe?oapﬂ shrepRectidiahal Beymapped
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g 5ﬂf|cat|on Channel (LIC) The Local -area
enti'fication Channel (LIC) shall span one OFDM
|5 ransmtted at OFDM synbol i ndex
ngylgﬁ%al ‘Ss%tl%%??ﬂal\%ﬁ ?Itlf ol l ows the WC channel OFDM
Easly troip. of'l':ihm:chnSecative bivefihmathe dfaeraibladnddty isla g SR, 4k),
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I'n conjunction With™t area iator
corresponding to that area, For the LIC OFDNIsynboI in
a superfrane only a single slot shall be all ocated.
The allocated slot shall use a 1000-bit fixed pattern
as input. These bits shall b e set to zero. These bits
shall be processed according to the steps illustrated
in Figure 5.2.1.2.9.1.2-1. No processing shall be
performed for the un-allocated slots. 5,2.1.2.9.1.3.1
Slot Allocation The LIC shall be allocated the sl ot
with index 5 . The aIIocated and un- aIIocated slots in
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5.2.1.2.10. 32 The value of Dis chosen to keep the
OFDM synbol
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with each bit

be left enpty. 5,2. 1.2.9. 1.4.3 Slot Scranbling

The bits of the TDM Pil ot 2 Channel slot buffers shal

be scranbled as specified in 5.2.1.2.9.1.2.3. The

scranbl ed sl ot buffer
5.2.1.2.9.1. 4,4 Mdul ati on Synbo

i s denoted by SB,

of two adjacent bits fromthe ith scranbled sl ot
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nodul ati on synbol
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where only one of these channels is transmtted. Only
the WIPC is transmtted after the TDM Pil ot 2 Channel,

wandomixpst he LTPC is transmtted prior t o theCcT/US2005/027104
Posi tioning Pilot Channel (PPS%g /| Reserved OFDM
synbols. Let P be the nunber OFDM synbol s in the
PPC or the nunber of Reserved OFDM synbols in the case
where the PPC is absent in a superframe. Wb e the
nunber of OFDM sy sangglsom ated with the Wde-area
Data Channel in a rame. L be the nunber of OFDM
synbol s associ at ed wi #h the Local -ar €a®2D8t a Channel in
a f¢dHAe. 3 4 WOPH t he |exceffililon of th&dOWC. 3 5 Wth
t he @xception o@the 11 GAF @e the nunbd of OFDM
synbols in a frame. The values of P shall be 2, 6, 10
or 14. The nunber of [DPata Channel OFDM synbols in a
franme shall be F-A . The exact |ocations of tF}Te_ Tgl%'
OFDM synbol s in a supgrframe shall be as speci '"lg I n
Table 5,2.1.2.9.1.5-1| Table 5.2.1.2.9.1.5-1 TPC
Loc@1Pon I ndi c®1in a|Supetfiame Al $N6@s in the TPC
OFD\@synbol s usdas ifjpwt o81000-bit fi@ked pattern,
with each bit set to Zero. These bits shall be
procg&sed accordAng to the teps |Ilus§ﬁat ed in Figure
5.2.1.2.9.1.2-1.,/5.2.1,2.9.1.5.1 Sl ot lo‘igt'l%ﬂae?
TPC CFDM synbol shal | tbe al I ocated all 8 slots wth
indices O through 7. %.2.1. 2,9. L5 2 Filling of Slot
Buf$idP The buf flétl f or |eachl®li ocated 188 shal | be
conpletely fill @ witfr aAfifed pattern@®onsisting of
1000 bits, with each hit set to O.5.2.1.2.9.1.5.3
Sl ot Scranbling The bijts of each allocated TPC sl ot
buffer shall be scramhl ed as specified in
5.2.1.2.9.1.2.3. The gcranbled slot buffer is denoted
by SB. 5.2. 1.2.9.1.5}4 Mdul ati on Synhol Mappi ng Each
gr old%f two cdBblecutijve b from thdP@h scranbl ed
sl ot@buffer, SB@, 2kyr-@Ad @B(i, 2k + ®, i=0,1,2,
"7, k =0,1,.. .499, which are | abeled as so and s i
respectively, shall b e nmapped into a conpl ex

, m)d : It e

P36 o I A LT O e i

shovvs the signal constellation for t he QPSK

5.3 8916ak:0:8 heyesd Modglafomwith Bag- @ki@tﬂhﬁ@emme@dnm%ﬁ%p pi ng

EaIll;' :}Eppﬁ' 1{3 8 nséc,lu%as bﬂ@fﬂ

q% %{1,41{),
oupe and

\ g% : %r‘i 499 as

ﬁt ‘er | a -carr “ : !
spesilief, | |25 ? CrEL] @e %al i g eeng ; fanataf a% 2 the, base
 OBBYThEF g‘c‘?ee_‘gﬁﬁc’eg‘éf’? iCRPRongDL £ 4 ?o%ﬁs ang h@ ’? &’Snﬁt"’ék by:

Egdut at i,9 dl . 499} ) shal | be

pped) t'o tﬁﬁ% l(i*r)s%\% éaglr rﬁ%?g% r]f hat interlace. 5.2.
1.2.9.1.5,7 OFDM Common Qperati on The nodul ated TPC

FignabS. éér?r?lérl ©:3hahdws (irdid g cosiviaividpebialdyong redulation, where

soSYdghl, iSseTPR B 1) sor SB#k12), aid B ' $B(B4K +6): Phstiphid biemygted that

thpro@dduffanfithe hReBLHVRHs)DERES fed TRuRRes2. { oM. 19-1Pta@bits s,

an@@@eaeés;ptrt%%) tHERYHAARREN c@&%&ﬁﬁt S0 5,2 BUDELEEMIBA to the
bR BEEsENt it has a variable duration of 6, 10 or 14

OFDM synbol s. When the PPC is absent, there are two
Reserved OFDM synbols at the end of the superfrane.
The presence or absence of the PPC and its duration
are signaled over the OS Channel. 5.2.1.2.9.1.6.1
Posi tioning Pil ot Channel The PPC structure including
the information transmtted and the waveform
generation is TBD. The FLO device may use the PPC

ei ther autononously or in conjunction wth the GPS
signal t o determne its geographical |ocation. 5.2.
1.2.9. 1.6.2 Reserved OFDM Synbol s Wien the PPC is
absent, there are two Reserved OFDM synbols at the end
of the superfrarre AII slots |n the Reserved (]:DM
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5.2.1.2.9.1.6.2.4 Mdul ati on Synbol Mappi ng Each group

of two consecutive bits fromthe ith scranbled sl ot
wouabddemns268B( i , 2k) and SB(i, 2k + 1), 1=0, 1,2,.PCTAS2005/827104
0,1, ...499, which are | abele as So and si,

respectively, shall be mapped nto a conpl ex

nmodul ation synbol Ms= (nml, nQ as specified in Table
5.2:1.2.9.1.1.3-1 wwth D=1/1/2 . Figure

5 2.1.2.9. 1. FaBeb. Qshomsa nm smgyhaéd moaskabh akiien for

16
\d'or\ rodtt-att+on- —4—6—2-5-Slet—+t6

erl ace Nhoolwmemﬁl nq of sl ot s |t oMpdulatibm Spmbols

f r th% Reservee,b OFD : shak) beas SpeCIfI ed in
- |- sBiL 4K §B(%41£L*3)- B 215 | VapRILA0 9f grafl) Buf f eerl®)

syrrb@l s ih each al ocatOed Y ot aimll |be o
y asgi gnefd t 5001 nterlace sub-carrjrers .
astoeH-ows- thc‘%it.. 'cn“!%cx rbau-at--on-lsyr 'Eﬁ f\.&hﬂr&"ﬁ

’J
{0,1,.0,.499} ) Oshal | be lmapped td the |thmﬂub dar r @i
of thab |nLerIE§ELI§ éalgg'g}%é6 ‘ : ( -D&L&ﬁpﬂbn B

q7]€| att+of—the ottr-& Res ea—O-BM py-HHE-OH
supb-caPrierls shdl | uhder cotmon %per ati opsh as off
sqecifbed in 5.2.1.2'11. ¢5,2.11.2.9, 2 fvde&%§ea OS,p
Chamret—Ttrs—chamets—used—t{o bUIlvcy -overhead

i nffornfltionl abodt the actlive MCs lassodi at ed® with t heB
Wide- apea Data ¢hanngl , such s their schegqied ~-B '
triansmssron tTImes and st ot—aftocatTons, T the

cu;rrnml superfranme  [The Wde-hrea® s Zl'mrﬂ%‘f3 S| anslwsﬁ
OFDM synbol | i nt erval 5 i ndeach| superfraie (se¢ F|gur@ﬁﬁ
5:2.1.§.3-2 } TQe Phlysi c3l Ia/er qaCKet Tor )ne_ e
W de—area—-S-Channel 1] lcessed aC0%Br dilng THP
ustirat ed i niFi gu

the stéps ijl e 512.1.2.93%&@.F|gur&k&
5,2.1.2.9.2t1 O,S Ph SIC | La er Packef Processiin ln

QS Channel Ph § Iay@r pa"ketﬁ shal | bew&nccdedqﬂa
wWiith cede rate = 1y 5. The ehcoder shall discard the_ -
6-{pit ?ALL e § ef—the quu” rg—Physi-cal—1aer naéﬁﬁfi—*
and_enéode t he Pemaininglbitsiwitl a parakham thbO%Fﬁ
encoder a Lf tn 5.2.1.2.9.2. 1. 1. The turbo

en bt e Bel -an—t nwvikdte aiSIﬂye geneftat baseteainpoiohit EdeRzyto

(=30) outptit ™ "4, so that the total nunber of
turtb@emm@tmnqmeww output is 1I/Rtimes the
nunber of bits in the input Physical |ayer packet.
Figure 5.2.1.2.9.2.1-1 illustrates the encodi ng schene
for the Wde-area O S Channel. The Wde-area A S
Channel encoder paraneters shall be as specified in
Table 5.2.1.2.9.2.1-1. Figure 5.2.1.2.9.2.1-1

W de- area/ Local -area O S Channel Encoder Tabl e
5.2.1.2.9.2.1-1 Paraneters of the Wde-areal/Local -area
O S Channel Encoder 5.2.1.2.9.2.1.1 Turbo Encoder The
turbo encoder enploys two systematic, recursive,

convol utional encoders connected in parallel, with an
interleaver, the turbo interleaver, preceding the
second recursive convol utional encoder. The two
recursive convolutional codes are called the
constituentcodes of the turbo code. The outputs of the
constituent encoders are punctured and repeated to
achi eve the desired nunber of turbo encoded out put
bits. A commopn constituent code shall be used for
turbo codes of rates 1/5, 1/3, 1/2, and 2/3. The
transfer function for the constituent code shall be
where d(D) =1 D2 + D3, no (D) =1+ D+ D3, and n
1(D) =1+ D+ D2 + D3 . The turbo encoder shall
generate an output synbol sequence that is identica

to the one generated by the encoder shown in Figure
5.2.1.2.9.2.1.1-1. Initially, the states of the
constituent encoders reglsters in thls flgure are set
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Table 5.2.1.2.9.2.1.1-2 Puncturing Patterns for the
Tail Bit Periods for the OS Channel Note: For
woatm/014%8t ur bo codes, the puncturing tabl e i sSPCD/USE005/027104
read first fromtop to bottomrepeating X X, Y1 and Y
and then fromleft to right. 027 1.2.9. 2. 1.2 Tur bo
Interl eaver The turbo interleaver, which is part of
the turbo encoder, shall block interleave the turbo
encoder input data thatwmis fed to the Constituent
Encoder 2. The turbo interl eavensssyall be functionally
equi val ent tdan agproa h wher e P%@ entire sequence of
turbo interledver I nput ts®are % tte? sequential ly
no an array at a seque ce of addreg And then the
entire sequeﬁ@é |§“tead gtonﬂﬁpsequence of
addr esses that are®def | t heprocedure descri bed
bel ow. Let the 2equeE |nput a dresses be fromO to
Nt ur bo - quené% 0 ,|nterleaver out put
addr esses shaHI be eqU| alent’ to those §eﬁ%rated by
the procedure illustrated in Flgure 5.2.1.2.9.2.1.2-1
and descri bedBel df# 36 1 &ﬁ ernﬂ © the turbo
i nterl eaver pgrane er, re n 'is the small est
i nteger such that tyrbo 2n+5 . Table
5.2.1.2.9.2.111;".‘2-11 tves thIS bard@%ter for the
1000- bit physical [layer 3ke Initialize an (n +
5)-bit counter to 0. 3 Extract the n nost
significant bits (MSBs) |[fromthe counter and add one
to forma new val ue. Then, discard all except the n

I £eid Dk I
oS LA o SR AN XM E oy |
Table 5.2.1.2.9.2.1. 2 2 Wwth a read address equal to

5.2 13966 M4 L:SBesd dfodtlhBorcwitin Base: Cotxkpbmnt: b)aty t h| s table

8 UeS b s

8 .
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sp@iied i Table 5e2. ialouel dibtsatinBd= i1iWSt. Sgute 360293, 1155Bsshows the
sigBAleahstdigrddier thaldpsk ebbdibagd in Step 5. 8. Accept the

tentative output address as an output address if it is

551pgs6hha@bM$@ﬂngeN@ﬁ@§%yAse discard it. 9. Increnent

the counter and repeat Steps 3 through 8 until al

Thepappae:elistosy fodnizacevior st Widerareadings ChanachBE R sabols shall be
5 Fpegifieding #1.2:19. 9. 2. 1. 2- 1 Turbo Interleaver Qutput

Address Cal cul ati on Procedure 6 This procedure is :
5. ZebiuP el EWerHing & ﬁ@t Ririer Mo platiorosimttels to diterdase §nb-cowrietst en

, |
:1:1% @5({ Ef)d@émorn n‘%ﬁ 50l o t@cf tx@%z}aﬁ bE% em‘tl%lﬁr L0058 AsS500

2 RGE

enent s Wlt

:54%@%&6&@3151@&0 g}.%g)g&%ﬁatuen“a' “sequence,  and

atii've ‘outpu resses are read out by columm. The
Th rnmda}atedowgetaeaat Dath. Gheguie ntb-cattless silxgidedeo. eonfpXdn dpetation
spezified (0812.242,11. where x(0) = c and ¢ is a rowspecific
value froma table | ookup. Table 5.2.1.2.9.2 1.2-1
5. zTun b@.2 Widettea D cRand Pedcedsink b habocdrel.Shots 9. 2. 1. 2-2
.. turbo Interl|l eaver Lookup Table Definition
lhsmzaﬂfcazedgﬂezs b e Viderpren Data GharpebBse asHeratiad O0RRHmasd paitern,
withiaciiRit sbt @hzerm &hese bieslinllibei patoesse@ ascoiind % the $topsilhadtrated in
FigokoBk 12t e2leavi ng. The code bits of a turbo encoded
packet are interleaved in such a pattern that adjacent
code bits are mapped into different constellation
synbols. The Bit Interleaver shall reorder the turbo
encoded bits as per the follow ng procedure: a . For N
bits to be interleaved, the bit interleaver matrix M
shall be a 4 colums by N4 rows bl ock interl eaver
The N input bits shall be witten into the
i nterleaving array colum-by-colum sequentially.
Label the r ows of t he natrlx M by |ndex j , mhere j =

~ L 1. Al A Y | o s I T



O S Channel turbo encoded packets (TEP) shall occupy
consecutive slots over 5 consecutive OFDM synbols in

woOhercistegs ar ea O S Channel (see Figure 5.2.1. 2P8T/A)52005/027104
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Figure 5.2.1.2.9.2.4-1 Wde-area O S Channel Turbo
Encoded Packet Mapping to Data Slot Buffers 5,2. 1.2
9.2.5 Slot Scranbling The bits of each allocated sl ot
buffer shall be scranbled a s specifiedin 5.2;
15,2199162131111n'51e81963ﬂﬁﬁal ed sl ot buffer i s denot ed by

f Bit dul at i
ig" %@@%ﬁ%@ thab iR e aEf’r CEoRL At B completely
i é‘ FeRFHETHon bl gent 10WHts, Wil pach bl seBesX- + 1), i
= 0,1,...499, which are Iabeled as s O
a%%‘lg 91“9@%@6“??’9@%/ "shal | be 37 The data sl ot
bﬂfef‘&"s of et 'uﬁaﬂeQQch Bibt SuifePtn QEWaaRda %Q&OC}QJ&@ sthfl be 'scrambled
s@@&ﬁeﬁ@&'s Q@é.@.@s’.‘%@ﬁ&lﬁé& ﬁ@c%ﬁé’r i aér%te% le

nodul ati on synbo (i nQ)' s specified’in Tabl e
55.3.1.%.9?&&3% fick . Figure
2.1.2,9, 10% % %ﬂ&éﬁ?}% ignal constellation for

tE@h@F@K Oﬁmmalsqcewe Wtsdiof the ¢4 ¢ramBled slot buffent $B(,21¢ end SB(E2k
MEppi=n g, Thek NOPPLA9G,. wificlshetiabelad dsirb atd @ic@spdctvely, BBl be. thapped

< \ifttbea awezaeﬂnsdl@mmnnmnb@l:w dippbag)sassepatificchireTate 5.2.1.2:9:1.1.3-1.

SPRFIf L€ n PR 502 46, E%% shimé -t §1§§TJ MARRIAGoR for e QPSK.

Sl o& ag\p Modul at 1 on to I'nt ace
Pi ers The 500 m)dul ation synbols in each

ot sh e sequentially assigned to 500
a,%%g% %gdél%toclﬁfe SR per the fol | ow ng
PTHRGRGHR of fots t&@@taees%r SEREMIC3Hed SR ih e WitdE¥ea Data Chanriel
Ve ky s Eh el shelied eo.am jondex variable in the
range (is (0,511} Initialize i t o 0. c. Represent
| 5BY 219,60:9 Mabbiny B 48 Hter Mo Bllon SHBHS B TR ABISHEDRLE s
the resulti ngﬁl\% Fue a seﬁgo tim&?ﬁéloo Then ap %ﬁ%g
tThy' $00emaylationesymbplsi insthe 1slott ydier ishadk é«memuenhﬂy assmndd to 500,
glgteflgoesepérga@mrsfas f“](]ﬂys:t*lﬁpgltg TR Wﬁqﬁaﬁoﬁ(}@y@bolj (wherp e {0;1,., 499})
{$hit 8Omappeditaiia rtiaiBeaatialof iRl tiddlabat er | ace sub-carrier
with index SCIV38 [j ] assigned to that data slot.
55:2.1.2%.622 8. 08D M LopgmpqOper at i on The nodul at ed
W.de-ar ea Q S,{Channel sub- carr| ers shal | undergo
c . e didppgl cQEDM sympol spbparriers sHall Urdergo
5°°2’“1’n2’P?faB°f’E*@éﬁP&¢§fF‘éﬁl' &2 annel This channel is
used to.convey overhead information about the active

I\ﬁ_%:é 289 EenerlzreDain Chanssk Local - area Data Channel, such
 1loBflafeaTRRLEHLRE KRBT é%%y i BSe dke?f[‘ Qe t for Local»area

o HERL S0 P AUPSY 6k QF Al & 88 pcinte
iy &3%999&@9&1\, M% %Eﬁswﬂamgh%ﬂfr‘% vafs el ted

super see The PhyS| cal

I or th Lo ar ea . shall b e

p?%gesggéghg%lc%r cJIDEr11meCth 0 %ﬁ ?Ssmggr?fmca oéﬁ in Figure

Srhz. PhyQca®lagerpackst ﬂar MW RL@aBarda, Emm&diaﬁij)al 'Ehaﬁl 'bd)ﬁrabesw‘d%cordmg to

%Ssi@bh&ﬂﬁﬁfatdﬁhﬁ@igﬁﬂﬁﬁ! agere packets shall be encoded

vvlth de ra{ag‘ R = .. The. encodi hg procedure shall b
%fé%q upEgoy MSI? %ﬂd 1HRAW: dhe ARwsicaleger@sids turbo-encoded

Wshﬂ@ateﬂpely% pelpgdiemestaed inshediatd def huifedisioFar layegedomgdulation,

5thp basezo@p@ieat Biysicdldder padvl ang it entlzpomienarenpoes Physical. layer

Ghiakiniete tuetobmceted edé tit pateitetedsinaddendratlp béfofenicaigl reaugidked in to

athe DpeGlch befbrgld 5,2.1.2.9.2.2. 38 SCIV needs to be

conmputed only once and can be used for all data

slots.5.2.1.2. 9 .3 .3 Data Slot Allocation For the

Local -area O S Channel, 7 data slots shall be

al | ocated per OFDM synbol for the transm ssion of

turbo encoded packets. The Local -area O S Channel

shall use transmt node 5. Therefore, it requires 5

data slots to accommpdate the content of a single

turbo encoded packet. Sone Local-area O S

t ur bo- packets may span two consecutive OFDM synbol s.

The data sl ot all ocatl ons are rrade at the MAC | ayer

o -~ oA ~ o~ A B Y 4 ~ a2 ~tl .
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32

33,

3L enbl S
‘0&3{?&%%? 7

5,2.1.2.9.1.1.3-1 with D=1/ 2 . Figure

5.2.1.2.9.1.1.3-1 shows the signal constellation for
woOheos@PR8 nodul ation. 5.2.1.2.9.3.7 Slot to | nPeriuaems/027104

Mappi ng The mapping of slots tg interlaces for the

Local -area O S Channel OFDM S)ﬂ%ool s shall b e as

specified in 5.2.1.2. 10. 5.2. 1.2.9.3.8 Mapping of

Sl ot Buffer Mdulation Synbols to Interlace
sﬁubadartEmo@mghi S procedure shall be identi cal to that

he annel |f|e
351 3%‘ V5t Bt ik poss aiea R =
u?r /éd lar @%?Ctiuse erRfACRiR- 2 4Rat o e dHige-prea Data
’&"éﬁ@ﬁ"f’élg?ﬁfﬁ‘r?%p%'ﬁeﬁ]r ‘bns a s specified in 5.2.1.2. 11.
9.4 Wde-area FDM Pi | ot Channel The W de-area
S%Wgﬁn%@t@f%ﬂﬁ%ﬂngl s transmitted in conjunction with
Thi Rl A8 ﬁfae@haﬁﬁtelacuga%@ﬂed %Ercktepﬁu l:gqgttaiﬁﬁaﬂesge§ as specxﬁed in
5.4030ne) . he W de-area FDM annel carries
T TiIXxe It pattern that may be used for Wde-area
it d other functions by the FLO
.5%:23.@272 ﬁgﬁfﬁﬁﬂh@%@{]ar ea FDM Pi | ot Channel a single
Fos Hretlosiiaten Dat: Bhanoe sihe dlotalivcagnehel e-RphtiSeathalo, 1.bate.1.3.
carries either the Wde-area Data Channel or the
152Ald9-7afreaﬂlﬁg$fDNaﬁfmeBufféFbte aI | ocated sl ot shall use a

[ S ese bits_shall

Thg mctegure f];r i Thede s%l {PERE,! °t| g%é‘o’p’ltjgﬁe@s A %B@dﬁ‘rﬁ‘g be- as

SPES etil’feséte?p%mﬁl ustrated in Figure 5.2.1.2.9.1.2-1.

, 1 Slot Allocation The Wde-area FDM Pi | ot

Sééﬁ#efsgmﬁ‘fm% 8 | ocated the slot with index 0

The Wl Bickacly Rloyated M 150D a1 1B 3brabBletiiab SpRitkd 81 50182.9:1:2.3, The

ccilliaaletBRiahanebaor the Wde-area 'S Channel
.2.9.4,2 Fllllng of Slot Buffer The buffer for

5, zt b@ 9871 o8 mttlegats%t B9 1d ttredu‘rtttttes%eas FDM Pi | ot Channel

4 be conpletely filled wth a fixed pattern
Foeéhrslx@tamga faty @bmt; t%penrhrtgmre Hehtriyismis plode @PEK, 16-QAM or
Lagere] MoRgion ngwyBewsedScr anbl i ng The bits of the

W de-area FDM Pi | ot Channel slot buffer shall be
5.3 teabl.6d QRSK $peglifiored in 5.2.1.2.9.1.2.3. The

| o%bﬁw k etgg ﬁ eg%%{% %Igaalffgf éballlbe mapped in toa
A PR 8 SR At %‘816 f-ed slot buffer,

B( K 2k+1 i =0, k=0,1, ...499, \Nhi ch
5%?%% ‘é%ég : @é‘iul e s) 1, respect ively, shall be:
E40RERAg of BhOcoas@anTel 1. RO btk @Bles ¥13behireMSrmil KElmagPed in 1o a
wmae@maﬁ&&ﬁnmoma%&ﬁéd&éza Hd1ksB8-1 with D= 1/ 2 .

_‘

Figure 5.2. 1. . 1.3-1 shows the signal
55008172l & @%}%Pedﬁ@ddulaﬁgn %téagengtal @ﬁ:&h&&meéﬁ é’ontpo%ex%s 4.5
Slot to I nterlace NMapping The ma of  the Wde-area

Esgiogiopp phoucepantraiivediiisdion e serpmp eé él@*sbxsffraslralm rapped in to a

laysprd apddinlagon sympopas specifietighn 58, 122: 9.62.93 4. 6 Mappi ng of

Sl ot Buffer Mdulation Synbols to Interlace
5. 5uB-9¢a- i ErnerefidedsBOompit i Basd @mr&yﬂh@r@ in the

Thglzl’doa% g%ﬁs?ﬁj Qlteaglp !ng Qefou%*e u%{% lv@ oM sfr]:ec tled s?ot%uf T
g foup. 38 bitd s R for
Shﬁ@%waeae gireg %meﬁrtsr%l ﬁY"%OI{Q@ Specitie ﬁm? SR e

g%%d % loElmnlth -carrier of that |nteglace ;
er ul a .
hw;a“ ggéﬁ iy B Wiﬁ?ﬁ%t e QP oM P e =
he Opérations as specified in 5. 2 1.2.1 1.
5.2 1 2. 9 5 Local -area FDM Pi | ot Channel The
Local -area FDM Pil ot Channel is transmitted in
conjunction with the Local -area Data Channel or the
Local -area O S Channel. The Local -area FDM Pi | ot
Channel carries a fixed bit pattern that may be used
for Local -area channel estimation and other functions
by the FLO device. For the Local -area FDM Pi | ot
Channel a S|ngle slot shaII be aIIocated durlng every

NI~k A 1 1. i " - o o ~ a2




Each group of two consecutive bits of the ith
scranbl ed slot buffer, SB(i,2k) and SB(i, 2k+1), i =0,
We200%/015268 . . 499 which are |abeled a s sO and sPAT/US2005/027104
respectively, shall be mapped 61'3nto a conpl ex
nodul ati on synbol Ms= (nl, nQ)~a s specified in Table
52 1291131vvithD-1/ 2 . Figure
1.3-1 shows the signal constellation for
: 1 @ﬁs’kl %faawa@ piStet MypdalatiorpSignimlsgto Ghtetlace Subrrtimictsace

2 M@@@O@ %oﬁhﬁtl&?%ﬂa& RfealiD gllo\éétqg SRt gﬁallfm hl:n%all@&né;x%h to 500

R g A e o R TP B0 20 £ o

. t | ace Sub-carriers The 500

f r%%&lbgt?'%ﬂog%%ﬁ&%m él | ocated slot shall b e

s Jbguwdvigl Widassh Qmad:ttannemﬁ@cmieerslhan endsfo Cafifidrefrations as

s apedfchlindg:l X ith conpl ex nodul ati on synbol (where i
{0,1,...499}) shall be mapped to the ith sub-carrier

: t2.1hat7.d l:ttcﬁFdraCI@ata Bhahnkl Bro&sfind foObRM B BRLOper at i on

E&B a q aI -ar ea EDM Pil ot Chanpel
- Sripte -~,F‘1‘*‘é@i§ “Sith By HatedrhgRelle PuPBhg LeR)-bitfixed pattern,
SP@AFR- B S0 fefe Tizesz bty shagl e progessrdeacadins & Wig sBag dlustrated in
iHep 1 Bfel-Qilde- area Data Channel is used t o carry

Ph SI cal | ayer packets meant for Wde-area nulticast.
1 PRy/<3- LRilling a{%et Bydletcet s for the W de-area Data

12 QB@'EE@JJ fGtagth thafRa 's@;@ folaalaﬁgasﬁgt%. &%mgge }%ﬁtbe completely

* %de g&‘ tahﬁ%ch%héﬁg ocess hfeah d8%d Slots
“ tbelg’gyﬁi sByghpacket for the W de- area Dat a
éﬁannel %gﬂ c% g

e processed according to the steps
4 {Thishitt eicepdrunaloeiginie bhfferih tRe Wid-atealDatk @hah@@halbe Serambled
W AspHcHitd it 1. QROK. AR Ger@dMed stohButidb yesdcaatea Lpys!
packet is turbo-encoded and .bit interl eaved before
W B@ngQ?t%HddutmohI@mEﬁmPgin@t buffer(s). For |ayered
it% ul ation, the base- conponent Physical |ayer packet
%"ﬁ‘ép e esRe ¢gPt Teshaide letped into a

W P8 ﬂ?ﬁ%m%%@éﬁsaﬁﬁlfbﬁtnﬁﬁtl&? 68%ed i ndependent |y
before being multiplexed in to the Data sl ot
2 @t%#%?(s?)‘t@s?@eﬂ@e@cgmﬁpmne 6.1-1 Data Channel Physi cal

%Z;tég {OQE%%Q fz%é ﬁar Hoc: ge%gs?ogéamﬁg? é‘“‘iﬁh aren B]ata Channel.

) ‘ ‘be encoded with code rate
i de [l card t he,
: %;1 éé%&rtﬁ%tw%&f gtvf”%aa%r?ﬂﬁ%&?n@%n G T o s
2 a?h@I 560 qudielative syebdd i Hoe Bbt sufdrtdhan Rassglibiglally usddmed o 500.
»  Enebdesiasrdigees follew: iy 15 campleR n@d@aﬂozﬂsym'ﬂaﬁ(vmweb& £0,1;.-.4993 ),
% eRAOSeiappbedol thedlduBRakt gfhalihyigenerated tail of 6/R
(=12, | S or 9) output code bits, so that the total

o Binbes.70lc OINO.RAGRDEE kL S at the output is 1/R
times the nunber of bits in the input Physical |ayer

a  Bhisieedulged jogalgrep Batp Ghanngl OFDM symbdlr sitbesartidie shall undergo
#  epeoel wRyradioneaspidiediihB. 2 Ael.ar ea Data Channel . The

W de- area Data Channel encoder paraneters shall be as
» 83310 Mapning of Sboksgo But@lakeé®. 9. 6. 1. 1- 1. Fi gur e

. g%’ e e mporpoep e 2 PR PRE GO Ba ' Mt socitied in i

# BHer 5.2.1.2.9.6,1.1.1 Turbo Encoder The turbo

n CReoden wussBdvipOFem8sea Data Channel Physi cal
| ayer packets shall b e as specified in 5.2.1.2.9.2.1.
1. The encoded data output bits are generated by
cl ocki ng the constituent encoders Nturbo times with
the switches in the up positions and puncturing the
output a s specified in Table 5.2.1.2.9.6.1.1.1-1.
Wthin a puncturing pattern, a '0" neans that the bit
shall be deleted and a '1" neans that the bit shall be
passed. The constituent encoder outputs for each bit
peri od shaII be passed |n the sequence X YO , Y1, X,

L
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W7
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21

”’I‘hel. r c% aﬁm&mg:n
assigned. dntgriacg2 gnd |6 gofg

repeating Xand X, and then fromleft to right. For

rate-2/3 turbo codes, the puncturing table is to be
woeeam/0fi5268t fromtop to bottom and then from | e€T/US2005/027104

right. 5.2.1.2.9.6.1.1.2Tur boag nterl eaver The turbo

interl eaver for the LVide-aredData Channel shall be

as specified inb5.2,1.2.9.2.1.2. 5.2.1.2.9.6.1.2 Bit

Interl eaving The Wde-area Data Channel turbo encoded
ThepBloM dlat Seandl shall yilize plpt @rilayddll s aspmeil fintedade b/ for OFDM
synipopindex)] i a2uperffank 5. f0llo¥s6. 1. 3 Data Sl ot Al l ocati on For

th annel, up to 7 data slots may be

al ﬁ%@y“?c%dza @%@E@n g]yrrbol for the transmi ssion of

nul@uhprlmatld[v]bcﬁ encoded packets assom at ed W|th one or

cert |n

? oo conut e Bt OBt eficcramne i
 SYREYE 0T TR sgpaol dpfligesareseeciigely: The
reminiRg ¥ fAntariapanifetech REPMasiibek arpAseiRpdetoniats 1shepuging. This is
ustragedinfigine & 21l Osh v FDMEE dbwite the ifterlaces 8ys@néd t the slots

occhpied bnthe FOMRECIBInot] 2By ftheDsta Thendl trespattielyeaved code

bits of a Wde-afea Data Channel turbo encoded packet

shall be witt [ o ene riaj Iot buf f ers.
e[nu ‘ @ tol ot indices 1

These data sl ot

t hrough 7, The sdat [§ ’sI ] be 1000
bits for and ZC QA nd | ayer ed
modul at i org g For® t he

1 tS ﬂ ‘
b|t-|nterlae% ed b seontlally
witten i @®|the s@t f! ggll fa
modul ation, thé |.| n@rl'v dofle om
correspondlng t, @ ] s t pcement
conmponent s shaI?'I b| Nk ‘ @ hl“ trated in
Figure 5.2.1.2.19. 6 ot i)k ﬁngthe sl ot
buffer (s). Figuiec: Z erl eavi ng of
Base and Enhance -ﬂ RFi | ng the
Slot Buffer for Lay® 4 AL 1T 08 Fgduk
5.2.1.2.9.6.1.4-2 il uste F2)omal -he case V\,here a single
turbo encoded packet spang,dhree data slot buffers.
Figure 5.2.1.2.9.6,1.4-2 A Data Channel Turbo Encoded
Packet odUgnsyBiigl.2.h0-ddnBitage Sllo¢atBué feFBMMigy e 5
2.1.2.9.6. 1.4-3 illustrates the case where a base
Th&:@wtpmnﬂeﬂamt unipdgdnchdet tinrmgkétshaﬁ bednsdoltbersr ate 1/3 is
: t b cket
?}IJM Ife : E’ EE éﬁeg(’é ﬂniétvglg% gf ﬁa@qg%ﬁ I&B g%ecxulpglp g)n'/gg Denlé t?x %%—revel rsed
buf*8f ??ng‘tﬂre 5.2.1.2.9.6.1.4-3 I\/UIt|pIeX|ng of Base
an ot,eEryhaa@errﬁmt #GarReRend, dtMd0mEReades 4 Packalts the inteflace
gC C44yEro@ (A IE B S L@l@}%y%pﬁm@ﬂﬁ efasx Hi gy '&A in Iiwith 15%1 tto generate
S e case ere a a
Chgt%%g%mt ae?ibéqénéébgééﬂ ESE‘I tgupl es a fraction of a
@at Gluls inderlaand® b oud Tstimﬁied’se:n geml:eade placike¢dsinatiecd @quinceEIS =
t o ffislh L/l Iyds IR | Nt eger nunber of data slots. Fi gure
1, rbo Encoded cket
?xﬁ?ﬁfﬁ @%?%?1 s Phd Daa b by DT T, PG gt
s@ﬁ rongHig 1r(}i§m/ﬁs§mmmlumqumjpt 2 pfleod 7o generate the
X cor@eﬁuﬁem@r@ﬁa\ﬂleﬁmek@enbdwasg her case, the data
sl ot allocation over an OFDM synbol for an M.C shal l
have consecutive slot indices. Figure
=5 illustrates a snapshot of sl ot
39 théeoﬁﬁhéc@ﬁ§ ah@ i@ €lifel ee@ theerﬁ% RBY @le Ma{ Qf?e remaining sevén
inteEIRAS Q6 Ulell Wea kM sy Iokigsi N a frame. I'n thé figure,
TBP n, m denotes nth turbo encoded packet for the nth
M.C. In that figure, MC 1 uses transmt node 0 and
requires three slots for each turbo encoded packet. It
uses 3 consecutive OFDM synbols to send one turbo
encoded packet. M.C 2 uses transmt node 1 and
utilizes 2 slots to transmt a single turbo encoded
packet. It uses OFDM synbols n and n+l, to send two
tur bo encoded packets. I\/LC 3 uses transmt node 2 and

L o M Y B 1



0;

i

12
13;

5,2 1.2.9.6.1,6.1 QPSK Mdul ati on Each group of two
consecutive bits fromthe ith scranmbl ed sl ot buffer,

WGEB(is/02ks8and SB(i,2k + 1), i=1,2.. 7, k = 0, 1pCT/USA®S/027104

which are | abeled as s o and sj_, respectively, shall

be mapped into a conpl ex nodul™&tion synbol MS= (nml, m

Q as specified in Table 5.2.1.2.9.1.1.3-1 with D = 1/

2 . Figure 52.1.2.9.1.1. 3-1 shows the signal

con®t (i med 817 §)othen HeooQPBitertroel Uil in ttheoPBISE. thkr@is® cBoose I in the.
1. 6. 2PII6HEIQAM Moaul at i on Each group of four consecutive

bi ts E orﬁet he & 34%4 neerv%ata sI ot ruffejc'h
SB &k]-‘ri% data slot (for
( I 2{1 %i? f%énteﬁaﬁe é‘b ped and)
Q 2t102 ?O-ﬂ- Grd M mh%laé@ﬁéé gﬁﬁ:\b&nto%yl@ Obts k) T consecutive
(di‘*ﬂiﬁvk )eymrg@ulﬁ)ex)vals kTh‘e 18] In%\ ]4\196%1 o %BI%CJ(O ge%fl:% %ﬁ%lt? after 14

5: 25 7 {P /vTg . Figure
° eéngv % swjﬁmt Resi gnal constellation of the 16- QAM

rmdul ator, virere s0=SB(i,4k), s 1=SB(i, 4k+l), s2
=SB(i , 4k+2) ,Tﬂdéafnd s3 = SB(i 4k + 3). Table 5.2.1.
2.9.6.1.6. 2- L6 QAM I\/bdul atl on Tabl eF| gure

5 2 1 2 9 6 (RN s Ry y o rfan
Modul ation 5.’ 2
Base and Enh&h
consecutive b {3 o
buffer, SB(i,Akj
SB(i, 4k+3), i=E:*
gr ouped and 1
synmbol S(k) = ¢ &
specified in Tgk

the energy rat B
enhancement cno

s E nal"'

rmdu ?}tl on, where so= SB(i , 4k) s 1=SB(i, 4k+1)

52=SB(i , 4k+2) piARE 58 2*105§§ﬂfe&éﬁceml%):auéufs 3tk d e
noted that the procedure for fil t he sl ot

buf f er %ensures_(see Fi gure 5. 2 1 2.9.6.1.4-1) that
35240 OFRY G yPREEHOAd to the enhancenment conponent

ang mbcﬂ&&raﬁlsﬂartﬁé:‘daw e Se3BRE nRBRAG,. Eﬁnﬁcﬁ@( bma;sa%somated With:-sub-carrier
CO
i a§1 s, r%slr\%%m B e U g T gosrations e

dﬁeﬁ *to the enhancement conponent
energy Flgure 5 2 1 2 9.6.1.6.3-1 Signal Constellation
for Layered Modulation 5.2.1.2.9.6.1.6.4 Layered
Modul ati on with Base Conponent Only The 2nd and 4th
bits fromeach group of four consecutive bits fromthe
ith scranbled slot buffer, SB(i, 4k+1) and SB(i, 4k +
3), i =1,2,. ..7, k =0,1,. ..499, which are |abel ed
as s 0 and S1, respectively, shall be mapped into a
conpl ex nodul ati on synbol MS= (ml, nQ a s specified
in Table 5.2.1,2.9.1.1. 3- 1 with D=1 2. Figure

5721279118t shows—the—stgna—constetHat+on—for—

khe ifite o infe cetma i symbo
W&?@%ﬁ%ﬁ%@ﬁ%@ by el ch fo s Llpptld B GRSR symba
area Data Channel OFDM synbols shall be as

4b€’é¢tﬁ“iale3d3y¢hﬁ sigft of tE sgugrge's S {12914 5 102 Helds: tae ‘oppienty) of+5123)
Sb % r"BMfa gl%(vs h@fjalﬁllrﬁ@da&@ §¥. LdSneIz QO ?O @39 gce e.S e clion
%y@nz;ardrtheedheﬂnmem@% ﬁ;ﬁ%%r&m iﬁ%?ﬁ% 1§ar§o \ dAL “Zf‘h s frac

al l ocated slot shall be sequentlally aSS|gned to 500
interlace sub-carriers, using the procedure specified
in521.2.92.8. 5.2.1,2.9.6.1.9 OFDM Common
Qperation The nodul at ed W de-area Data Channe
sub-carriers shall undergo conmon operation specified
in5.2.1.2.11. 5.2.1.2.9.6.2 Wde-area Data Channe
Processing for Unallocated Slots The unallocated slots
|n the W de- ar ea Dat a Channel use as |nput a 1000-bit

I T T T N 1 * 4 . a o —y " .
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Thi s nodul ated W de-area Data Channel OFDM synbol
sub-carriers shall undergo conmon operations as
wepewidis®e in 5.2, 1.2.11. 5.2.1.2,9.7 Local - apea/uBai08/027104

Channel The Local -area Data nnel is used to carry

Physi cal | ayer packets neant r Local -area nulticast.

The Physical |ayer packets for the Local -area Data

Channel can be associated with any one of the active

M.Cs transmitted in the Local -area, 5.2%P224817.1

Locglarea—bBata Channel Processing for Al lpcated Slots
The RhygFral | | ayer packet for the Lig@hase a

Chanrjel wghal x,QB—Proeces to the steps
.,X;J,,,L‘@tr@[tﬂ@d n,figure 8772 1. For

eﬁf?/@PPt( PSK and 14 Ysi cal

pack,e uf bo-encode i

bei-pg %‘{W@d in the Data slot buffeflSkue

nodul ation, the base-conponent Physi cal Ier packet

and t he enhancenent - conponent Physi cal-skiyéeitipacket

are turbo-encoded and bit interl eaved independently

before being nmultiplexed in to the Data sl ot

buf fer(s). 5%2 gure 5. 201:9. 111 OFEDM SompmpTBiperation| - ar ea Dat a

Channel Physical |ayer packets shall be encoded with
5.2008€1 i feSpeBiionl/ 3. Va, or 2/3. The encodi ng procedure

shal|l be i‘dentical to that for the Wde-area Data

[ 2
Thﬁ&gﬁk n‘% e%bg %ﬂmeo%ls‘%é‘ fog %’I Jé(%ea Sf?ai‘%‘*%?%%’hé? t'ﬁré DM
os&éla Batakaled Indhf agBtipousitimeepipraly salihy Spetivdrpe Fourier
Transfosn ZFD e@ua@ioR. SDecifically,1. 2. 9. 7. 1.3 Data Slot Allocation
For the Local -area Data Charj%el the slot allocation
shall be a s pe1 ‘:,I edyzh@skDu-tisdn9. 6. 1. 3., 5. 2.
1.2.9.7. 1. ME 2 rigméi Data’ Sl ot BUPSHED sThe
procedure for flf'ﬁ ng the slot buffer for the
fied

1o 505 B 8 GoR Byl 0T 36 By G B B ee T,

Tpgpm:ﬁ'sefeaﬁmdrdmlskm&ed sl ot buffer shall be scranbl ed
as specified in 5.2.1.2.9.1.2.3. The scranbl ed sl ot

*sgbmiegwuﬁog}@@ot ed by SB. 5.2.1.2.9.7.1.6 Mappi ng of

Sl.ot Bits tqg Mdulation, Synbols For the Local -area
Thepign] Ehehstell bearaiibad hy thervindew fanctios w(), whete QPSK|

16 QAM or re‘d& I\/b ulation may b e used.
57%y156"8 S+ g"&@&bdul ation ER&HSgwaup of two
coﬁ‘éfﬁc tive bitd from the scrarfbbett dfiat+Huf €8 shal |

be rmp 8l D13 céstrar @’&Kn{;ﬁ@ﬂmwaﬁﬂ“@& 1Sy ot (2 dg,, spRe i ed
in5.2.1.2.9.6.1. 716216-QA\

:Thwaé?“é?@lstﬁﬁal%@?ﬂ@ﬁém}n@ﬁ Wﬁ%}“@r consecutive bits from

the scranbl ed sl ot buf g@u be mapped in to a
16- QAM nodul ation sy d‘l é%.f.ed.n

In &eZb@c,ZZ‘U&nﬁTalaxﬁanefﬁchmls 219: 37 1.6.3 Layered
Modul ation with Base and Enhancenent Conponents Each

5zgrpyp3 Blerfy ?uﬁdggpsecut ive bits fromthe scranbled sl ot
buffer shall ed |ntoala%lered nmodul ati on -

V}%Qﬁndaggrgb Sl @E@P’peng@e@te_g by ayergapping the windowed, continuous-
timg  genplspfrgmn7suctesaivel OFRYE rsealbdl diyl Efd-oThisi tshilBaiseed in Figure
5Qﬁnnpbmenmxﬁn&M%IggthQwanﬁ'4 h bits fromeach group of

four consecutive blts fromthe scranbled slot buffer
shal | be mapped intosgy qqu tion synbol as
specified in 5.2. 1. 2%% gPSEI §§2 1.2.9.7.1 .7 Slot
to Interlace Mapping The napplng of slots to
interlaces for Local -area Data Channel OFDM synbol s
shall be a s specified in 5.2.1.2.10.5.2.1,2.9.7. 1.8
Mappi ng of Sl ot Mdul ation Synbols to Interl ace
Sub-carriers The 500 nodul ati on synbols in each

al l ocated slot shall be sequentially assigned to 500
interlace sub-carriers using the procedure specified
in52 1.2.9,2.3. 5.2.1.2.9.7.1.9 O-DM Conmon
Cperatlon The nDduIated VVde ar ea Data Channe



The mapping of slots to interlaces for the unallocated

slots in the Local -area Data Channel OFDM synbol shal
woeomdi1sppeci fied in 5.2.1.2.10 5.2.1.2.9.7. 2. 5pt/Eps200g/027104

of Slot Buffer Mdulation SynbgJs to Interl ace

Sub-carriers The 500 nodul ati synbols in the sl ot

buffer shall be sequentially assigned to 500 interlace

sub-carriers as follows: the th conplex nodul ation

synmbol (where freguqgdMsymbel | 499} ) shﬁmhﬂﬁﬁmwupﬂed to

the it 3arr|er ofth . 5.7 :

OFDM @ N ,

Channg Fs shal | under go commo
opera’ *%$11.2.1 1.,5.2.1.2.10 |}
Mappi f s+ The gl ntr"stn intprlar“i
napp|-o ynbol to the next as '

s§section.

specitied in th| ‘There are 8 slots in every

OFDM synb shal | utili I ot

0 Sl ot 0 ke B LA D oag v ieeed GFPY Sraolom

synmbol index j in a superfrane a s follows: if (j nod
531001, 4tda&ﬁhr“n§¢mﬁiﬂ}ah® 2. Oherwise, Ip[j] = 6 The
%nterla%e assi. nnen ocedure for..sl ot O ensures.that

B EER opugrtosl tgRY fgquency and

S&Pm& f g%’tféati‘i ' %nﬁlﬁ‘a?h‘i@%ﬁ \g‘e’ nH F’vé"t:it isrfig centre

esadoay pighg ki rﬁl@rﬂf*‘a@esnﬂ feee FaiHe HRDM. eyhbol are
assigned to slots 1 through 7. This is illustrated in
: ﬁ%}hﬁ@y@hﬁoﬁlzaﬁqr&@ﬁll‘mmere P and D denote the
3% %n) CES. assigned to the slots occupied by the FDM
&h ﬁnel and the Data Channel, respectively.
Interlace Allocations to FDM
: ﬁiﬁﬂ%ﬁj%ﬁ ?n?é%ﬁn Ferl ace mappi ng for slots 1
- ﬂh@ngﬁwﬁaﬁhall be as follows: 1. Let i be the 3-bit
value of the interlace index i (i {0,7} ) . Denote the
[5.2.1 s BREOSetvoviatratemidsion tRge | br. 2. Let 1] denote the j
] %h |nterJ ice a s defined in 5.2.1.2.2.4. Pernute the
2 ﬁ@%PFgg *sequence {10 1112 131415 16 17 }by replacing
@ the index i (i {0,7} ) inli with i to generate the
per mut ed sequence, PS={10 1412 1611151317 }. 3.
Club interlaces 39 12 and 16 in the PS to generate
shortened interlace sequence, SIS = {1014 12/ 1611
I51317}. 4 . For the OFDM synbol with index j (]
{1,1199} )4 0 in a superframe, performa right hand
cyclic shift 4 1 on SISin step 3, by a value equal t
0 (2 x ] )nod 7 to generate the pernuted shortened
interlace sequence PSIS(J). 39 Since interlaces 2 and
interlace 6 are used alternatively for the pilot, the
remai ni ng seven interlaces are used for assignnment to
data slots.5. If {j nmbd 2 = 0), then choose interl ace
I6 inthe PSIS(j). Oherw se, choose 12 in the
PSIS[j]. 6. For the jth OFDM synbol interval in a
superfranme, the k th data slot {for k {1,.. 7} ) shal
be assigned the interlace FSIS(j)[k-1]. Figure
5.2.1.2.10-2 illustrates the interlace assignnent to
all 8 slots over 15 consecutive OFDM synbol intervals.
The mapping pattern fromslots to interlaces repeats
after 14 consecutive OFDM synbol intervals 42 . Figure
5.2.1.2.10-2 Interlace Allocations to Slots 5.2.1.2.11
OFDM Common QOperation This bl ock transforns the
conpl ex nodul ati on synbols k, , associated with
sub-carrier index k for OFDM synbol interval m, into
the RF transmitted signal. The operations are
illustrated in Figure 5.2.1.2.11-1. A super-frane
spans 1200 OFDM synbol intervals. Slot to interlace
mappi ng for OFDM synbol index O is not used. 4 1 Right
hand cyclic shift of the sequence s ={12345} by
2 yields the sequence s(2) {45123} 42 The
figure shoms that all |nterlaces get aSS|gned next to

a1 -~ 1 . T I " o g, o



5.2.1.2.11.3-1. Specifically, sBB (t) i s given

byFigure 5.2.1.2.11.3-1 Overl ap of W ndowed OFDM
weypodsmised. 2. 1. 2.1 1.4 Carrier Mdul ati on The PaTiSa86/027104

and quadrature base-band signals shall be up-converted

to RF frequency and sumed to éenerate the RF waveform

s RF (t) . In Figure 5.2.1. - f ¢ (k) is the

centre frequency of the k téLéﬁaﬁ%SQF channel (see Table

5.2.1.1.1-1). 5.2,1.3 Synchronization and Tim ng To be

provided. 5.2.1.3.1 Timng Reference Source To be

pr-ovi ddaectimdoion ingerfearing, enmppising: t r ansmi ssion tine To

b jded, CLALNVG 1 A nethod for interleaving,
conpr RO ook BEGDRErbRE Apors of an®

i nt er liagginta¢hve Hd iateklatsr | eave the interlaces. 2. The
met hod of claim11, wherein the nunber of subcarriers
is 500. 3. The nmethod of claim2, wherein the nunber
% ' nt’ﬁ{el xﬁ&ﬁéd bPcifind ,twlFeL%einleeenﬂEﬁé}%g s&l;caﬁ‘ie d 1%1 5%)0.

erein the rnter-int’erfTeave subCarriers of a
interlace involves mappi ng synbols of a constellation
synbol__sequence_into_correspondi ng subcarriers_ in a
i que Rhieapethod Gl ysein dsorumbeg of Biieripossisicightd
sl ot index using an interlace table. 5 A processor
configured to: interleave subcarriers of an interl ace;
ahd i nthermethoé of lekimnt, evlieacie she BiterAnferleaessuibrarriers of an interlace

conpri si ng:. mean or.inter] ing suhcarriers. of an i
R T b R bRl OF 3r el YRR, egupive cPfon  GaTesponding
GubdArfi&adr ! g RlifEHD Q’Qél’ﬁd?ﬂac%lof@ﬁﬁﬂﬂaﬂ Qésigned slot indefx using an

interleaving, conprising: interleaving subcarriers o
anterlpeedpblace; and interleaving the interlaces.

5. A processor configured to:
interleave subcarriers of an interlace; and

interleave the interlaces.

6. A processor, comprising:
means for interleaving subcarriers of an interlace; and

means for interleaving the interlaces.

7. A readable media embodying a method for interleaving, comprising:
interleaving subcarriers of an interlace; and

interleaving the interlaces.



