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pr By Ylavticans md Mloisvemlqnmnafslnn bmFstami (BSiril 0vandethe OFDMA
Wal%céicéé’ Egth% Qﬂzl%%e&ﬁgsu@gcr%%%tglﬁ{ (JST11d 7% tﬁ@@?u{pbé%@ of il-

solutio Irred for . , .and concentrate

vabiseationadegplapationgpndyy Howrser wailldbe yndersgpdiyrthoseakilled in the
Th@a BAt ’[h@)(ﬁFDN@\SrewSB pathinfhyS24d BSimMldhelebiM BSI 162 iifd e

ri e over, anh nesi um
S oPFRRES b P S s A L e e Mand
pu r iThe edndoyit pah imBSdR @nmpngasa:ﬂnhmeq todinHexdamedEHA)ort mlock 205,

Eé‘?(gpagfﬂ%eg ??TE&' PS bf?%k Lg) %1"@’ A{R%%SC Bl Wﬂ%ﬁ (IFFT)
( bblogk 2] Hparaleb®- s(etml @-topH)block A9, gdd C}@:h& pefix bipck 229 up-
3. é&w@:ﬂér (%J@) 23@ e l(ekewé Fath u&lsi 3 16 Bbm ?11'965 dbwhohSerter (DC) 255,

9H) , H?% ar ation of
3- {02‘10{\’2 ngtﬁ grg%?é gk 8?9 ng{-l%lotﬁﬁafaé L Y- t9r lr?')ol}lock 265, Size N Fast

e¥ ROl Tlrar@fdi}ﬁly(TF:ETﬁ g])ocﬁ_Qﬂal mitdllel-edsesial @Ifj 300%) lﬂf)c%@ Pghannel
of ,co ved 1.n MC, was added 110 TFA
at de(?ﬁg% 8%%?@@ lggﬁblﬁﬁk ggﬂid the reaction m xture was

st i At &astfsomean @hdﬂ@)mMentIm@FI@éRESdA &l AR mep baasplemented in

R i i e S

adeedureof gﬁ:ﬁtquE@ng ﬁgﬂf@g}@@blg hggware. In particular, it is noted that the FFT
| , BroBitss{ndanZ WroxyleatskREMbed i tlﬁﬁ@i%&l&@dré" HEVURSRY #RY 8 dmplemented

RG] R
ovarcoﬁimliytd)rthu&npiagaﬂanmn sul f at e, concent rated in
a0 A0 YR SELSH YR ERUMTOSILOTBL OB AR Bt rpplemens
1HhRIVRs t((HOORHEran VB0 69 thst Im.v_er?czFr(sg Fouugdr, Tr&lSﬁsH( ghis isHpy, way of il-
7 ﬂlgfrgtl(ﬁl%n(lﬂncﬂ-ﬁﬁﬂd Iﬁ)t %@ c&?s’trugﬁo lgrﬁlt%lgel_bgc%pe 8 the ldﬁcl%%ure It will

Pr %ﬁba}p&%ql%ﬂ%ﬂ glfat 1n an a ternate embodlment of the disclosure, rgl?e Fast Fourier
2- Tans forth Gygidnd My ihy difeRR}Fakt Kot TRMIrml faxdtlohs may easily be

CePleRORE By be B sloBRET fpiops apd e pisrete Fourie

puTraﬂlsbdn RIDBT)fuhaidny, egletovdlngdt wvilebeappeadatedthat for DFT and

R N N i T

4 qtg[ ),(\(g]hllCZﬂQ)“ FF% agd I¥rd fu,qulonsg tl‘@w.aglegg t]Qqﬁ\I V@;‘-}Wble may e any integer
3. %ﬁn&r%ﬁat(lmp(l)\bgr oflwg%lésl k)3, 1%, 9[5)( d, 3H). Exanple

9: Preparation

N[ 30 B 1Pe. %{Haﬁlye%%aﬂ«}rlyoéﬁliaﬁ%m%&;%?%fmwfs fuset of information
[2-{(3-butynyl)-1-oxy}ethyl]-N(t-butoxycarbonyl)amn ne
(9). To a stirred solution of 5g of
2-{(3-butynyl)-I-oxy}ethyl nethanesul fonate and 5. 329
of 2-[2-{2-(t-butoxycarbonyl)am no}ethyl -1 oxy]
ethylam ne in 60m acetonitrile, was added drop-w se
3 Gg of potaSS|un1carbonate dlssolved |n mater at CDC

P———



car bonyl am no) propyl } am no- 9+ purin-9-yl]acetate (33).
To a stirred solution of 4.68g of conpd 32 dissol ved

WO 002001988 DMF, was added at RT 13.2g of PCT/KR2009/001327

[33]

[34]

[35]

[36]

N- (benzyl oxycarbonyl )-N -net hyl -i m dazoliumtrifl ate.
12h later the reaction m xture was concentrated under
r ebhw; aplplm@ es@mg €e.g.amdrbdWwojig) &l inodgiedesi 8)g., QPSK, QAM) the input

SRR DR S Db St 98 S8 o e
( sblo{:l{—l}l(}’ c@Refts (i.el,ie;mtigexds) 38 fenml Iﬁbﬂqlatﬁd 88mpals td prallel data
%ctlucg arag §m%§}93g, 5 W, 4N S?"EgS T/F§ ]s‘éze(L@%d in BS 102

( Sancbﬁ)‘ 116 53 F'@,pbock phgepepeggrmw gffa{gegﬂﬁlogfon the N parallel
bd}l's{ré’a:IﬁSZto( SNe rigtet dirRaR b@%ﬁﬂdﬁ@ﬂy iphume PREdeiM] Block 220

benz I oxycar.bon m no t - but carb n

{ﬂ“ﬁ(%ljts igr 6?)‘%11}’18%‘? Si‘ ¥adi???1ﬁlegioﬂ rh‘&‘i.‘{’ %5% S 7% N IFFT
( 3Hlpclb 2 Aftoogrodeaceddl tanetdOmAingigial. lAcﬂ-:ty%BcE preﬁibcﬁﬁ(ﬂik\m then
EI.'r_]’,_néslgrm Sa cycﬁc regleﬁﬁ r%veat\é%% %omalglns?%zﬁ Irfrelréaﬁﬁrf ﬁé}—é:(l)qr-lé_\aefrt%{ 2_%1 modulates
soligt, mrwwagtsadledmftpté of tidd gi41i8 pyafixblpck\ 2otoHRE frequedcy for
t h&ﬁhs?rﬁsﬁ(ﬁf:\;lgq Widids %nngf' ThOLQBAR rﬁa)L QY& be WRSred 4t @egeband before
over anhydrous sodium sul fate and concentrated under
r egRivesirtaddiiiequente resul ting resi due and 2.92g of

et hyhe transmitted RF si nal arrllves z;c SS 116 after assmg through the wireless

enzo i.azol e- S Or e
o Sk &?%%%‘1? BBR b he o c; #\R@ﬁé YfistGlerer 255
at dd&in-to®kegs die eV edagighal I()B‘&geb}fndl-ﬂfdﬁuenc'i]rmd reactd orlic prefix

fe dluc eg6(y\'?e§no%§ {He%gclfé&%reag?? Bl%gﬂgeeﬂwai%ﬂé%%m? b%seband signal.

ressur
naSerRsrparalF oGk Mapniars e Smsekmia besebsndrgblo parlel time

t h@&nﬂH rsigf?hﬁ dsipy NCFFTJHBcE Q‘?@Hﬁh ?9&@191'@/ n(IE{% M%%mo I\]}§I59duce N

0] taln conp | ow f oam
( Aphlgl rem@onwlq@gliaés (Pﬁfallf:]_—ﬁo se@abls,loglbﬁ%corgegﬁhe parallel
8. ﬁ@ql.(elﬁéy omBinkidnalsGo 28edubncd bl) moduldBd (hta syidbols /CBshnel decoding

S r,1do %e%hquhog %Léc?2§8 ngngl,anngQ{lé g?.ei é}é%dsd,es? ?%%%u%ai@%@mbols to

( stecOveBld)e ordgidd ifmit dBta8ikama. 17 (g, 0.8H), 4.07-4.00

( m E'%ch“’?)bzaig’ t§§01%nl]91110§;&@/ %zpﬁgméﬂ&a tﬂa?%jg%[ P & tﬂ%lé Hhalogous to
1 g@lsggttmgp.[} ?he]giog&{ph]} 1(251{hq?n@p:|);tatl%}]lﬁ|— ]316%1d may 1mplement a

Pr epakabh@thafis analogous to recewm in the uphnk from subscriber stations

(oehEYfe 5@7@% D1 9 DS SHUBaT b & PP ey tansimi

pr pqay kantspohdifiiputhe arch@esthile-fac etnshlipingen i updink 8bhase stations

15#?1 ?I'%:g %T%Q%Bnnqlgmg tearrgggv dpat{i c%esm'g?cﬁng gblﬁ’lg aisc%%{act}_]i:[a for
THrRcewmgrie phevddvniimg dron b@@cs@dmps’ &lsl®®e. Then the

r es tﬂl& R%erﬁ%écﬁ%@fe JMESiE h%eft}ﬁ(ﬁfjantd% Bﬁnefof’\fnhm ltMl ideband
extracted wth EA. Xer was dri

ov(eWBéﬁﬁ%lé’ﬂ\éh@Pgréﬁwuw@avmt/éelsﬁ@vec@ﬁ S RUEMIgppiEs as well as RI
Vv agegerts on eiP@iay 2. 489 of a crude product. The crude

P ¥ A et RS e PSP e . ¢ b anfighs a singe

r ed @ ecpoptiresissece @ndithdre WBIUQUPNY repest @wa R8aSQI/PMI report

di ' !
' ?ﬁﬂl\%ﬁ%% k@ﬁ&@ﬁ&%@i*ﬂﬁ%&éﬁ&d&g S}héé’{gﬁégg?t%@ﬂgpw & the FS CQI/
vaBMé renedt pay be, |f@rde>¢§91péfo everti Potubdrvanc diha YR (RIGEYIb rapprt and the

t 218% _PMIIF ?jgjrt Qfe Mig?%%fﬁ(%csi%?ﬂl% sk tr%oh@r@‘i‘nst&ﬁ&e%ub -frame.

( n%ns‘iepﬁi the, Wy /Pl\él 8 Irﬁport?d -?dpne énst@dﬂfﬁhen?‘is QQ)V(PMI igjgyery L-th
7.45-7.31 (m 5H), 6.78 (m 2H), 5.18 (s, 2H), 5.12

(s, 1.2H), 5.01 (s, 0.8H), 4.55 (s, 0.8H), 4.29-4.27

(m 2.4H), 4.09 (m 2H), 3.88 (m 0.8H), 3.26 (m 2H),
2.95 (m 2H), 1.61 (m 2H), 1.36 (s, 9H); MS/ESI (mtl)

= 779.2 (observed), MN= 778.9 (C3 H38Nl 008S2) .

Start| ng from 2 6 d| am nopuri ne derlvatlves 26 ~ 30

o ~ o~ o o o o o



phosphoam di te and norpholine, respectively. {Appl.
M crobiol. Biotechnol. vol 71, 575-586, 2006) While

W b@DMashackbone i s negatively charged, the PREI/KR2009/001327

[37]

[38]

[39]

[40]

[41]

[42]

[43]

backbone is not charged. Thus the bindi ng between PMO
and nRNA is free of electrostatic repul sion between
t he Qb aeiobipeias tafdechct @ty th @ Highes layen@aifighiad@on t Aedordingly, the WB

o PP B BAY B et e @gﬁt‘i@@f@ﬁ%@ﬂed in

hetinatremamng@b@pommgsnstmcs:gn| zi ng DNA. However,

doe

oL L4 S DS 5 e
ameﬁ@@mﬁ;f@gwh iUte Ths P?ﬂ@f? %%P R senesanels M signegdhat of the FS CQI/
di tsm\f%t BeP sabdragRk | RAOHES (typo&ll B@t@vey@b to L*P-1 sub-

254, 1497- 991)
NN "Eﬁdnttféw‘t Rt‘tﬁ?ﬁl ]é% g&j/ Ly eB‘i)l?bmﬁgﬂf g collision occurs
[ Nadtween (he ®Rideport amall eith6bthe ¥6B (KBIZPM1 602 CQIKM Pidpyrtd, hiiee WB

of P n Thus the binding
ﬁmﬁﬁ{l& &@/Em ?peorrtdls Cg)% € stronger than that
bet Wweere ddhbodamentRNA pasinreters PNA dnd M tareigandiigateldyby a higher layer
mafn%%q é’ sgélf Iiseef ﬁﬁfo I%&RH&C%HOPMMEQQ et 1rp§ semi-static manner.

patic trans orter( Y recogni zi ng

reco
%HB%@P&Y%W exapmplesf Qb @P?Iitlﬁatﬂilséaﬂilcﬁﬁr@q 4Cé0t¢taltgyt0 an em-
dl Bcﬁcﬁﬁ@ﬁttofftn@pﬂetdmths@ﬁ)s@élﬁtnqms Rt&nplelomen =4, PNA aaliske offset

Ry HRRy ng 578 LV RS S isra Ry of R GOl cur in

ace\daryf DN, P- tHj subdickieolpecifidatig eFS CQI/PMI depisxtd 42 occur in sub-

i;réﬁ%%‘ﬁ ‘%JF lg%’t %ﬁ&siﬁa‘s‘w mWIEM{%iéﬁs Lie %hfg{ %ﬁ% frames 1,9 and
h| gh (Oatf:lfy i QryM AUy framRn Rdeeportstd0 @Cur{lms%ﬁeﬁmsﬂ rpd 16 (every

\i g o PR dls-frmme). 2006) Antisense Mechani sns:
Ant i sense nechani sm dj ffers dependi ng on types of ACs.

RNASSCIdmgn grircwd methrrhpiaRe reserrdiciiistis HRAYB/PYI report is
PTRinted gatlegitediesh ik wuph e fadktsubiragfe, AikNAe FERURI/PMI report is

t he ant act i. vi t f PTO i s nificantly
o PTG PRt C et e BRI | Race 1 does
not Iir aklotgo, the ModbuB [tiersrofts Mrwdmnmthélf\mth evme MAall of the

I

P Pl AR LRl ALl s
acWR CRQVPMigeediiekieporijnapsriod pnd sgispoted by eveygejL Hoyub-frames.
ol iroARUGARRAIMERSP Wipkdiehth eheSd lﬁ&uhg Qﬂt&goﬁflé EBIAQI/BMN report, and

PTO shoul d ther ef o ant i se
aobi b ryeRa R e BRSOt e PRAVE VYL Eper Rt Diisage reported

s ucihthesuPfameR Nhereathed WBISQIESRMDregoafekistl Hpweoer, adRNAwingn

d it t ty of
@d@ﬁg 585%'%”1 W%e(?é?/ﬁ?ﬁ ré%(#r{tm%n frans‘t%__ﬁﬂ ég k;[ vity o

i nc FE&EBE@IMH@wseamgﬁXhmfe ENQI 1gportiag asstangesns Wegocaiding to

POL ther 'é'ﬁi‘b%&ﬁﬁent Bf‘ﬁ@gtéséﬁrtﬁ&k%%fé Y Iths &fanfé’l\éA‘PdQ et§£‘4 bind K=2. FS

seemto always increase to th

wePe W QY PMIgerartieocawt in S¥¢1y & HOF Pvtht g}lboftramwéprs@&eﬂbfd ES CQU
t hemTedomd @@@tmﬂlﬁ ,Vubafraﬂags 3.3, 33t man, ahdl T §CB €FAMI reports 504

th ft N | 32, 489

R birghbeeeh 8 415 gl el ke SR B By ar foined
\NaBarrsﬁatIdfthwlthvtthehWBECQUPNH remirts PNAsb-fgmien $ ind 1 € &avesyi o™ or

pis Zf? g%%ﬁf) Ig)ngﬁ‘fgmiﬁst &Q o rtﬁécmﬁbv\/gﬁﬁg%gdrﬁhé Ld/erRbe 9 does

i mp@ringlde R B| ochemistry \ io \ 40, 53-64, 2001) In

many, 5as8&ampAS: havid-RERE MAPALK 9B LOIFNI &b@)ﬂﬂﬂﬁ% Rlfily coded
synt hesi s by ri bosone at .mcronolar |evel unde

od
celVith RdnformaiZn e @8 db deingd ln{3§tql°etﬂ?élf%twr2%fs2l2[g l'are used. In
1481-85, 1992; Biochem stry vol 40, 7853-7859, 2001;
Nucl ei c acids Res. vol 32, 4893-4902, 2004) However,
PNAs targeting a highly accessible position of nMRNA
were found to show anti sense activity at
sub-m cronol ar | evel (Neuropeptides vol 38, 316-324,
2004 Blochentstry 40 53 64 2001) or even at

o o o I —~ ~



nucl eobases includi ng adeni ng, thym ne, guanine,
cytosine and uracil, and unnatural nucl eobases; and,

w@roobawss one of Bi, B2, ..., Bn-1, and Bn PCT/KR2009/001327

[44]

[45]

[46]

[47]

[48]

[49]

[50]

i ndependently represents an unnatural nucl eobase with
a substituted or non-substituted am no radi cal
cothad exatpe, foriteed id @sell h&ﬂleﬁmﬂl@b}ht VB [P ML end RI répbf is not mul-

Formrs! FREAS TR A BTABO BRI ap e Ry FRN Erfr oo i
acigdavigngeint Wik P awd Rloapat sdntlopieksd with ACK/NACK bits for
CO£ Elﬁﬁf)@ﬁﬂb g%fmuﬁgfﬁgit@l?gsfedp (ﬂ)lnth 1M 29#(1 o 51‘? is mul-

ISl NV | ONn are to sequence spec
i nhplﬁmd with A d/NAtke bigelor gllang aishic prfisi ol ogi call

f unghble Tlﬁ%lﬂﬁﬁ:t@,taﬁ%xmpléuma@a?loa@ kigs f&ghep ﬁlyoédaGdi RabhYWB
ecul.es hav a ei ¢ aci
é@:f/g’é’ﬁ%&b‘?r& Bidge ﬁq cg%seéﬁwpoqgagaﬁ:gvlgp f‘mtgHP é‘ﬂf&ﬁ
| nv@abledn are useful for diagnostic purposes due to

s%%uence specific binding capability for nucleic
SCRI PTI ON OF | NVENTI ONThe present invention

provi desiemn Nnovel cl ass of:-RBNA ol i goners represemred by

Formula I, or d phemraceuti cakdwy=raccept abtagr=gal t Rank>1
t her @odebadb@reiin, n is an i nteges) equal toor larger7 (4+3)
t han wodebid, PUB2,| . (2,00 SM-T], SMor B, T2, ...4 Tn-T 1

and Tn imdependentlyrrepresent hydrido, deuterido,

e

substituted or [non7sulastitut edeahkyl,| or suwbstituted 13

or non-substituted aryl radical; X and Y I ndepen entla/

r epileBleArillpyiatasds exaanleat kdeylond size k7 thes iety coded 8L apd WB
nerwmtfe SHSH adtlaleybopkn-168PGhtisiuh &€ pRking in a PUCCH.

non- s%ﬁ uted aryl oxy, substituted or

nontd ituted am no, substituted or non-substituted

al Kigble Hubsti tuted or non-substituted acyl,

substituted or non-substituted sulfonyl, or

substi tiiebd or non-substi%lited aryl rladi cal : 7z +1x
represents hydrli dofanldut ef | anaﬂh\?dr oxy, supstitufed Bkl
no hsubdeband f0bd al kyIJm(y, subst it ut ed |or 4 4
non-Sidssrdtt ed ar yloxy, substituted|or - -
non= subshtli t uted am n]n1 substit lﬂr ed_orl non-<ubstifuted ?

al kyl Btalsubstlitut e or hon- substituted aﬁyl radical -6

Bi , d I I

5 et ] sa208: ot ool RERBGRIERA RpL LS
g uﬁm%blts:mr eshere (mmohal) caiclid prefin dasgnimatng eaimple, the rank in-

n uﬁJrﬁQQ@?ﬁﬁ»cd@@% mﬁftlpll&%§ ifNGe WB @QI/I%/H blts tofolda tinear block

and Bn I nd epen entl resents an unna

nuedssth afze,laﬂwwddﬂssub@?ﬂ% %R%WB)?Q%’M@%B% Fi?ﬁhlﬂeé]cPYa?ﬁ%S 2.3.3-1
r aphi RGP spacaliRiibh $6 Ril REdvRich ploeideWe@éypro@ERSSIr HeERT sub-code

f t t A PNA

ot regpiigre Bt A8 ERRTR P8 shove | mproved cel i

penét thatchennavidctbihadVB @ QIéPMUehdRErepoitds moltipdaxed with ACK/

i1 RACHK BESSR)S) '&H 'rrgtgnc%éﬂﬂggﬂ%%&gdﬁn OBQIAX% 18OfE Eankl 1Hf0'f%kﬁ?n subcode

i nventi on, "un gonmer eTers

o 1 goRtPIeed Wish ASTRINA it eods Sweliss the W GQIPMI g o form a

T' tineh€ block codel6¥ jbintly 2B8ed R @b8odtyHidl We @@ﬁPNH Ibits @0defined by
ependent |y sel ected

Eﬁﬁﬁét%%ﬂ 1ﬁ59@0§?§% @Hﬁﬁ%gnﬁg adeni ne, thynm ne,

g uamico@dingnd oﬁy bmmple (aséuriiiNA tiedt Itlgﬂﬂf&ﬁbe@ﬁ)f tdded bits after the RT sub-

i nvent.i netr at

e Qo E e R BT e PR e TR gepeaced
s pQgitimew! ﬂo;m ﬂnerrdxdmgmdo Ifthere @reeive rack Ultsafdeaoted by [ Q% Qo™]), the
nu I P fololpr o) .
caﬁ,!/(g%? Eﬁ%t m# 1?) rébe%l%lgcgggrml i}}&}Sglt)el n s;E/r?? %iﬁgnﬁdf%xamp le, it
tightly bi nd| ng to NMRNA. A PNA oI i gomer of the present
invention can tightly bind to a pre-nRNA and alter the
splicing of the prenRNA to nRNA. Further, a PNA

ol i goner of the present invention can bind tightly to

a mcroRNA, and inhibit nRNA degradation induced by

the m croRNA A PNA oI | goner of Forrrul a I can

L T N a o o




basic am no group; Q 2, Q3, g and Qi are
i ndependently sel ected from net hyl ene, oxygen, and

w@piona1998kii cal ; and, mis an integer equal to PCT/KRR@@1001327

[51]

[52]

[53]

[54]

[55]

[56]

[57]

than 2 but smaller than or equal to 10. PNA oligoners
of hi gher interest enconpass PNA ol i goners of Fornul a
Q9[E4 athp badevree it dical by[ Q@cem Qb @ rgalftQy; katoaf even number, the

wher ei n te to or larger than 10
ot BeoBilial R0 B 0: st 52 O e
Sn ToIornTthe coded bitrfol theawd raik tatsd (hﬁld@dl‘ﬂ,cthc add cak bitXare mapped

Y- I

20>l oA ARRSICRS L, ARLERHRE{ DRTLINHEL AR A below.
repﬂé@éﬁts hydr oxy, or substitut ed or non-substituted
an[m1er dical; Bi, B2, ..., Bn-1 , and Bn is
i ndependently sel ect ed fromnatural nucl eobases
i ncl udi ng Tadenifneyattibyriime, guanijne, Comp@sihneccdntord c;cscy

uraci liei@Rd umnaiw sl muel gakases; at(shgask threecdqifebook)

Bi BZ, ..., Bn IOO and Bn are i ﬂdependen[ | y § ected
f r omunnaturat ”m eobases ept esented uy For QT a—H ;
Formul a 11 — or Fot mul a I\/ Ri — B3 and R5 ar \Ir‘lr! do

radical . and B2, ¥4 and Re i ndegendent |y renﬂ‘e]sent
hydri do, or substllt uted or non-substituted anmltl nyl
radical; Q and Qnare nethylene radical, and Qmnis
di r dbe Fydewonk edepatadi@rBalstirgesa pichidie gesoliprg s@@uengBis concgtenated
an@lt%é fiRf QRI _Beependantih Yhesc%ld@&}&%‘i: EEOMhIRLIY &R bllt sequence

g and am . no radi cal; i's anlnte er egua
t oIS e fingl geded hihspapensgio éﬁﬁ}qd@ffatqdr?@ﬁ TAPPEY u5<P thehgel sequence.

Pmlrphﬂ(ﬁlﬁdﬂéfrﬁ)o@fmehhlt ghes fprdssiitelifsdsufe) RN GER-BMWes a higher-layer
naceu

rs o
oot ERTE, et M stsos S e WE (et S dipsr tfisor second
tomeﬂlotlame@emnetdmxwé,(fobevtanmIabemdmga@ cdt, aegusd, ahd cROynel config-
%n .., Sn-1 , Sn, Ti, T2, ..., Tn-1, and Tn are
hy%lrrl 0 rad| cal; X and Y are independently sel ected
f r ol PREdINagple, iU E ihBerfarm egionsn-1pem spagismp tiptexén ga thgl second

r aghe@dl icodldRRIMASRRLRatlY Qlﬁ(ﬁé‘é/ as tRE to‘iélgﬁﬂ/l'oﬁ&' tsed anst 6 bits for the
non- subst i utegjéﬁmno radj ca and

BrIOAHEY e PR GENETNT 4 LeBerts Aopektbiai eoverar%?rﬂf {4gS Joint report

guBMioR éxpe%éti@@b@@n 1sauiwlwhnr1ma1e Gﬁﬁhgﬂh@[&@ﬂ&%uro&hs hgmﬁcant

t hree of, Bi nde

Lol Sopltne s e e R el BRS sEBe i B ERTAA R e in
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ateBa (g, i Sgg%ﬁdm%tﬁ%@ Bl Pe £ oa] Shei it s
2 bBIGEREd dusttharn wethed 680 of opedatirfspelesé Bt!atlaﬁ\léccordmg to an em-
ol f)(%ﬁ]lggﬁtl ofq{le EIIege%h glscllagﬁere eﬁ’ltstei%%r {h% %ag Ii@ftf)olnl &I?e{;%rf?es %f mul-

t h‘eple@ﬁg svh@ereefpna fmqu@lcaﬁeheﬁu@gémm@h Elaflihtli’ onformjtmndpsecoding
t hﬁ‘lﬁtr& ﬂ%féx (S_F’ﬁd%ﬁpl\/ﬁf‘ﬁgdﬁck SR Wfﬂ?a%@deb'éhd C%’nel quality in-

and Tn are hydrido

r amr@avonfmep%dlﬁgfa&arrabmfl%zai\wCQMPWbﬁee%f@ﬁk EyciHagank in-
or f&hhbﬁd&ﬂ (Rll) oﬁtrreéb@‘fbdﬁl‘thﬁ Eadhtﬂfeﬂe a€ord aibs&Mer sétions. In step
R LRI R N e e SR 8 e BT HPR b W covpmr
I nitepleckeepdryresel @ttred cheloot thel ene nlemotem)am;anéer gatdmis nia, step 606,
cy [ :

{h%a& tat%qgllﬁgﬁﬂg QﬁuIBerkﬁlg% epen hle %ﬁ?/et St{)e F%c??e%fectwe
from unnat ural nucl eobases represented by Formula 11,
Formula 111, or Formula IV; R, R3, and R5 are hydrido
radi cal, and R2, R4, and R i ndependently represent
hydri do or am dinyl radical; Li represents -(CH
2)2-0(CH2)2- , -CH2-O(CH2)2- , or -CH2-O (CH2) 3-
W|th the rlght end |s dlrectly Ilnked to the baS|c
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mlliliter, Mfor nole/1l, coypd for conpound, aq for
aqueous, RT for roomtenperature, and so on. Exanple

wWa200Pney98s at i on of PCT/KR2009/001327
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[59]

3-{(t-butoxycarbonyl)am no}-I-propanol (1). To 14g of
3-am no-| - propanol dissolved in 150m THF and 150ni
wadibkeribiastatotlda s@p 66 Wwhs Ba\sedtiod 0edeived @n F§ CDI/BUCéddback

ct PPt i} CORRN il SR pblBRGR R IR b LR ormore
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di ssol ved in was added at Q0C 1
Na¥PPH- mi ner aI 0| I, and the sol ution was st | r r ed at RT
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LRI 22 BB o0 S
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Pr eparati on

3- {rames ofighe phyriest BRIRK eorirabyhanagly Toik yiepmprydyyiher ipdyde
Totrbnsafttpb 1RO @@TVPN’DI fREMRUCR kep&ﬂ in@dveR - ﬁleb@blffhn;@&’fﬂ first set of

ot ErCig geon B PSR baPsRor i st e Fs coU

1 7PSitifeealbadkate pyiit iléveng deP(dBﬁ%trahd eNtheSabtuti @'frs),lb»fmnes
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sI wrloyas shidhigagarbOmlifigetias nedycbeTHHEZentes! tp@n@vleldecdr ndtdac art. Itis

reghigadd E{aﬁﬁﬁﬁﬁ&entﬂﬁ%s‘h@er{c%ﬁﬁéﬁs suéh é‘l‘fhngks)(iﬂﬂlrrﬁodi’ﬁéatlons as fall

extracted wth 250m EA, wh was washe times wth

250iNinB¢ g5ope phheqpgeiicd cladper was dried over

anhydrous nmagnesi um sul fate, and nmagnesi um sul fate was

filtered off. The resulting filtrate was concentrated

in vacuo and subjected to colum chromat ography (5:1

Hexane/ EA) to afford 22.7g of conpd 3 as a yellow

liquid. 1H NVR (400 MHz; DVSO d6) d 6.78 (t, J =

5.2Hz, IH), 4.09 (d, J = 2.4 Hz, 2H), 3.43-3.39 (m

3H), 2.95 (q, J = 6.4 Hz, 2H), 1.60 (m 2H), 1.37 (s,

9H). Exanple 4: Preparation of

4-{2-(t-but oxycarbonyl am no) et hoxy}-1-butyne (4) To

3.8g of 4-(2-azidoethoxy)-I-butyne dissolved in 17m

THF, were added 7.2g of triphenyl phosphine and 0. 7m

water, and the reaction m xture was stirred for 8h,

whi ch was followed by renoval of the sol vent under

reduced pressure. Then the resulting residue was

di ssolved in 20m EA and extracted twice with 10m | M

aq HCI Aq SOdI um car bonate was added to the aq Iayer
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[7]
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Exanpl e 10. Spectral and phygical data for conpds 15 ~
20 are provided in the table bel ow Exanples 15 ~ 20:

w1998l data for pyroll ocytosine derivati vVRGI/KR2009/001327

20. Starting frompyrollocytosine derivatives 15, 16,
17, and 20, nodified cytosine PNA nononers 21 ~ 24

were prepared by simlarl ng the procedures
descri bed in Exanples 11 @l%ﬂﬁgpect ral and physical

data f Rrwﬁélé'ﬂ@ @§m%i|umcaa€fn ﬁét@voﬁ( @(yrh E'pfubtht 8bb&e stations
bel ow. Exa

? ~ 24: Anal tlca yt 0si ne,

PNA noffd o Q/j:re s&g{or@%}ﬁ]ﬁp r@glt plp 6 SS]flbeI' stations within
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by sim| 0| the rocedure described in
Exanpleb%ar}{esﬁp%{a? Sgtn%fsu]% €3 data for compounds
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30: Anﬂldﬁllg 'OPQF“%% Qetf ?Eul?fr@mgé am nopur i ne derivatives
) np :

26 ~ : reparati on
2-]2- {Ehf( I@etweﬂwfﬁla%én\gi)heaﬁm%ﬁazld%tammmﬁﬁ]by a higher layer
an no- jkkspsd inr oAatiegandd) . H g of

 eenTes hX%é{P%n%tJ@ Loindtiin g hGn AP D HERERE R1 report and

and sttheNéE G(@IVPMMBedback&éZﬁkﬁt The sol vent was renoved
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22. 89 w#ti@eWitinp seviragsc¢nofcudtwikEwhigghe tstagian is capable of:

M Xt Ur &e¥@fnidk 'arrﬁlﬁgp@hn?-gcﬁé?ﬁe R mudiile Ay WS M?Qefe@twe
the solution. "The resul {ing precipitate was coIIec

by fil€heapslsnakiy lmlawpnélafﬁmﬂnﬁmagmdna%@S&@VEMIhﬁqedback
NVR (59 tizyi thRIMBddBanddbhirned quilsty itfomatiddd/ghécddig Batrix index (WB

lr_nl) ' I Zggﬁg@fel(eﬁ,?)aclk%ggré&%ﬁ %aﬁ?(’qugbﬁflzzﬂ?%l)l(rg%b%gﬁl’gz)hysu:al
1. 02 (waplinkHdpntréixdmaphed; 32: Preparati on of et hyl
2-[ 6-am no- 2-{3-(t-butoxycar bonyl am no) -
propyl } am no-9H puri n-9-yl]Jacetate (32). To a stirred
solution of 3.16g of conpd 25 dissolved in 100m DV,
was added 480ng of 55% NaH in mneral oil. The
reaction solution wasstirred for 2h, after which was
slowy added 1.98m ethyl bronpacetate. 2h |ater, the
reactl on mxture ‘was concentrat ed |n vacuo, and
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derivatives thereof, may nmeagp to include, be included
within, interconnect with, contain, be contai ned

wowabiimsgonnect to or with, couple to or w t hPCHER2009/001327

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

communi cable with, cooperate with, interleave,
j uxt apose, be proximate to, be bound to or with, have,
have atrmsﬁﬁtelﬁquhmult@[exiﬂgeschéﬂie 1o @ntbstiter bQrON; and

f
L oont gLt FEATR: ARV E60, SYSCEPPAIIELLEELESh mul
may betiplapidemgintieV B 0 QidiMivgedhack repoveand aorRIsrepQrv\arl the physical
or so lﬁl(ﬁr&hﬁgtéhﬁﬂn&faﬁ&ﬁ?ihg ?&fhe tlﬁlfexfngsom I é d WI th

shoul d 'be note ctilona
any pafiq ease statiewat iy whaigimide baset Srwémnzeaﬂ&lpr capable of:
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or cer n wor I vi_ae roug ou
this pt @Lfep%éa‘iﬁ}ﬁ% &3@8@/ g&ﬁ(‘f?‘?@?ﬁ}( CRPY in the

art shohg bhserEdos bAOthih Batvherimie W Biahd FSICQIBBMI feedback reports

i nst ang u I. Nl 0 . a
future’ 8% O% suc{?redl e% |bn£ m\%g&tjtée gﬁ%ﬁc%g lgnelgcon%ﬁi (él%an%el.
Descri ]th bﬁe @fd’[l@)’l ali-hgs 8} vhprefothe & Srﬁ@IéPMé figsidback report is reported
under Sﬁlaéqvgf})Etlpgubt fEnPHES AR sé#o% §Lll‘tp ﬁlen@s Qtﬂijthle %R CQI/PMI report

advant ages,” reference 1's _now made ) | ow ng
descr i Brersited ak ghad of he R G Mh rmoﬁnn FV@Y&C P-th sub-frame of the
conmpangiisnget df - ﬁg@es in which Iike reference nuneral s

repre t, | ke | lustrate

ot 05 bt SEABER! Slaithd o BrER e RALSROTSS KERARAREvery M*P-th
nmessagesd-frame bea mbnahketaﬁs@rﬂamgs to the principles of
fjr]:gf;’r?}]ﬁeg s& gfa é a?m lblﬁl'/%u%lje: rnc%;?g%rlr%gl}/l ate ?odﬂ(%%&d' b%v eﬂugher
bodi rre]m’erdflCSlS@@ lpraés;@mﬁtaai: sunogure; [ 15] FI GURE 2B i s

a hi ghTh@t\!a%ls thé&BiaCla% saQhllMh s8GeisEionas ‘B@M’eﬂ%eﬁ@[ report
one em bodi ment_ of the present disclosure; [16] FI GU

3 i 11 udtdthe &¢B E@I@Mﬁfﬂegb%#rmr reporting instances;

[17] FAG@IREIe%tdtiohld:Slbdb@d @Eco&ﬁn@ﬁm@&/lﬂf a Wklek LWL G ving a
i nst an % cor eﬁ? 0. SF1tbod| ment of the present

di sclo a[f‘?é f”lQT E%Bﬁ%" 8t rates an exanpl e of

cQ r ep(mptnahlg th meacEremabe basdisragion,a mnbiphexing scheme for mul-

enbodi Q){m gfa f{rgﬁ%&ges\%%@ﬁvéjé}ﬁﬁhﬁgﬂﬁﬁg 1Lf%%atfdrﬁf§§)d§ng matrix

|IIust tes eratin ase tion

accor dinﬁ@X th§ QRUEBMIb Ergtbaskirerst WHb apwléef@ﬁ@l CH@@@I @aalifye in-
and [ Zﬁ)}mﬁﬂléﬂﬁﬁ%cgdlhé gt 1@H&§(WB'@QFPMIPF%%@K adpoRtthnd a rank in-

subscr#ber st on accor%}g to a @ ﬂ E f the

pr esent! ‘6‘?%‘2,11 Feé’or (LA P al ‘%PJ)‘P éﬁ‘iltF Kutdith

I nventis @lpelfaBII:] to lﬁ’aﬁﬂﬁESn thet phiysigglhupbink dbﬁtﬁ(ﬂﬁ:ﬁﬁfhebeﬂl EWCQI/PMI
and th r S Q crib h .

i ek PR ETRPR T Hafbock SRR 4 Plink Wigrpation (D)

docunmerepor melllbglewcgﬁrﬂiﬂglls theatet@neomblpipbaxehgsisberne not

be ¢ onghd Hl%gllé ﬁa@(ﬁyof‘l’@)hrﬁ 93, l\bﬁgrémttlneeFSS @@ﬁ’l\@lf feEcIPtﬁlck report and

di scl osure. Those sk i'n the art under st and
that tHe V}SB.GQL/%W: fecgbackiepqst s dproraH 4 (bkerené swi{rapes of the
i npl enp{ysﬁm mp]mﬁl’by)nﬁ-@ﬂl dhai@[hax arranged w rel ess

Fol 1 ond BB G Grf o 15 M igSeibgT T e QP eper apoported n

"node B}"ery B-thoadi- fremetoéamriteet Jfsabdragteatdandn” used

bel
anot et NEEQUENT el i e PRl B4 RS COAIL dpor i prery
FI GUREL1P-ih subsfiramae esthe tiestpeefypubifiagiesss net wor k 100,

whi ch traRepiid SadSHSMNAGG MESPRISH a@&ﬂ@fn@érﬁﬁtlbﬁ’ (kH&eport is
principles of the present di scl gsure.

i | | ust *RPEeH BrRVEYdYINErb SUBYTREF 058 S?f-‘ém%?twf fb‘t’rfliaﬁ’é‘ﬁ udes
base station (BS) 101, base station (BS) 102, base
station (BS) 103, and other sim|ar base stations (not
shown). Base station 101 is in comrunication with base
station 102 and base station 103. Base station 101 is
al so in communication with Internet 130 or a simlar
IP based netvvork (not shovvn) [24] Base st ation 102

o o o o . g



occur in sub-frames 1, 9 andigl7 (every 8th or L*P-th
sub-franme). Rl reports are jointed transmtted with
W@ b@MBIEK) / PM reports in sub-frames 1 and 17PCBX82009/001327
16th or K*L*P-th sub-frane). In this exanple, the W\B
CQ/PM reporting sub-frane 9 does not include R
[19] [ 43] | mh@mebﬂie(@ﬁ]mrﬁof (laim t ®ievisidin fP; AnRE M Areddin€ibudB by a higher
Bgortupg ﬂﬁ %Ebné'COded with R, formats 2,
2a an GetEHES ST 3 81 fication 36.212[2] are
[20] used Thﬂ tmpbll@:%atﬁxpi o, Claion ﬂrﬁtwh'brﬂals thesmdbiwheatidnhie fjrgientperable to
[ [
A NACR Y BRSPS e S ) b P ER N Fdba epor
2a/2b is used when joint WB CQFPM and Rl report is
mul tiplexed with ACK/ NACK bits for a short cyclic
prefix. Format 2 is used when joint WB CQ/PM and R
report is mul tiplexed with ACK/NAK bits for a | ong
cyclic prefix. [44] Table 1 illustrates an exanpl e of
a payload size for the jointly coded Rl and WB CQ / PM
reports in a case of closed-loop spatial multiplexing
in a PUCCH [45] Table 1 [Table 1] [46] Table 2
illustrates an exanple of a payload size for the
jointly coded Rl and WB CQ/PM reports in a case of
open-loop spatial nmultiplexing in a PUCCH [47] Table
2 [Table 2] [48] In the case in which the WB CQ /PM
and Rl report is not multiplexed with ACK/ NACK bits
for a short (normal) cyclic prefix case, in one
exanple, the rank in formation sub-code is nultipl exed
with the WB CQ/PM bits to forma |inear block code
of jointly coded RI sub-code and WB CQ/PM bits as
defined by Table 5.2.3.3-1 in 3GG° specification
36.212[ 2], which provide better protection for the R
sub-code conpared to the WB CQ/PM bits. [49] In the
case in which the WB CQ/PM and Rl report is
mul tiplexed with ACK/ NACK bits for an extended cyclic
case, in one exanple, the rank information subcode is
mul ti pl exed with ACK/ NACK sub-code as well as the WB
CQ/PM bits to forma linear block code of jointly
coded Rl subcode and WB CQ/PM bits as defined by
Table 5.2.3.3-1 in 3GEP specification 36.212[2]. [50]
According to one exanple (assuning that the nunber of
coded bits after the RI sub code is QRI), if there is
only one rank bit, denoted by QQ RI, then the rank bit
is repeated QRI tine to formthe codeword. If there
are two rank bits (denoted by [ QL -1QRI]), the two
rank bits are sinply repeated [QRi/2] tines to form
the codeword. For exanple, ifQRI=4, the codeword is
given by [ Q1 Q RQR QRI] - If QRI i not an even
nunmber, the codeword is concatenated with QL -1Q0 Rl
[51] To formthe coded bits for the two rank bits [ Q
Q@ RI], the two rank bits are mapped to a 3-bit
codeword according to the sinplex (3,2) code shown in
Table 3 below. [52] Table 3 [Table 3] [53] The
codeword is repeated [QRi/3] times, and the resulting
sequence is concatenated with the first QRI -3*[ QR /2]
bits in the codeword CLC2C3. This concatenated bit
sequence is the final coded bit sequence to be
nodul at ed and mapped i nto the channel sequence. [54]
I n anot her enbodi nent of the present disclosure, the
Node- B uses a higher-layer signal to sem-statically
configure a given UE to operate using either the first
or second nethod nenti oned above, for exanpl e,
according to cell, antenna, and channel config
urations. [55] In one exanple, if a UEis performng
open-| oop spatial nultiplexing, the second nethod
could be a nore suitable choice as the total payl oad
|s at nDst 6 bits for t he JOInt|y coded \B Cﬁ]/PNI and
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