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0C., EHITFHELLEO~30C, THITIFFELLIFO~20C, &I
FFELLIFO~10C, EHIZFFELLIZO~S5 CHAEDNERE. FHIZHE
LLIZOCTHBHREITI ., AARRIGEZETIES-HITE, —MRIZ60
~100%C, FFELLIF60~90C, EHITHFELLIEF70~90°CHER
BEORETARBFETS.

AFERICEDAEBRUABHRIE, ARGEEFALTLSHIZ, pH.
BE, BRELGEICHBORINALC, BRBESOERBIFIREICHERE
AlREA p H, BRE, BEE L LI-BRPT, ABHICE>TITITEMNTE
%o

AERAICKDAEBRUABAHE, EOTRECETL, BIXE YIL
UTHNIEHEREETSEML (350 nmEEE) [TEVT, T 1R
Ml (366 nmEST) TRRIENEITT S, Thabb. FRAICHELAE
BEIEERATIE, S, fIZE. 1~98M. 1~78M. 1 ~5/H
CXIF1T~SHEOBBOLBHICE > T, ARGEETSETHLEEER
HEndZENTESL,
5E fie 451l

AFERE, EREFIEZETTUTICHREAT 5. AFKBAIE, LUTOEMHSGIZR
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EENDLDTEEL,
[0043] [1. EZNLAINY—LEBEEICEFD0N DERK]
RDScheme 1 ITHWVWERZEEDT -, UTOHBAICEWNT, L&MW L
BESTILEMERIEZENDH D
[1£9]

!
O O I, NalOg, HpSO4 O O Acrylonitrile, PA(OAC),, PPhg, NEt,
in EtOH in dioxane
N N
H H

1
S
\\/
O O KOH, TDA-1, Sugar-Cl TolO
in CHaCN l ’:O:

OTol 3
\/
NaOCH3 DMTICI, DMAP
in CHzOH O in Pyridine
OH 4

\/CN
-
DMTrO N
O
O
[N(iPrs)]oPO(CH2)oCN, tetrazole b

o)
OH ; in CHsCN )\ I o
N \O/\/

Scheme 1

[0044] [3-lodocarbazole (1) ]
carbazole (2.50 g, 15.0 mmol) DT A / —)Li&i%& (500 mL) (ZNalO, (0.80 g
, 3.75 mmol) &1, (1.89 g, 7.45 mmol) ZJNEICANZ =%, H,S0, (1.60 mL, 30.0
mmol) D TR/ —JLiAHK (100 mL) ZMZ T, REHEKZE6S ° C Tl BHEERRK
L7z. TLC (HexH : AcOEt =4 : 1) TRHDHELREHEL, NaOH (1.4 g)
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[0045]

[0046]

DITR/—ILF®&RA00 mb) ZMATHIMLIz, T8/ —ILERELER. K

SAEZEY O ORILLT2 EHE L, KT2 E%kF LT, BH#HE%ENa,S0, TEZ
L., BEERELE, h7L90OTRIZ5 74— HexH © AcOEL = 4 : 1)

THREL, BEMERELTI Q.06 g 700 %&F T, BEMERE LTS, 6-diio
docarbazole (0.47 g, 7.5% %% 1-,

1: 'H NMR (DMSO-dg) & 11.4 (s, 1H), 8.49 (d, 1H, J=1.7Hz), 8.14 (d
, 1H, J =8.0Hz), 7.62 (dd, 1H, J =84, 1.7 Hz), 7.48 (d, 1H, J =28
.0 Hz), 7.40 (m, 1H), 7.33 (d, 2H, J = 8.4 Hz), 7.16 (m, 1H).

3, 6-Diiodocarbazole: 'H NMR (DMSO-d) & 11.5 (s, 1H), 8.56 (d, 2H, J

=1.7Hz), 7.65 (dd, 2H, J = 8.5, 1.7 Hz), 7.34 (d, 2H, J = 8.5 Hz).

[3-Cyanovinylcarbazole (2) ]

Triphenylphosphine (139 mg, 0.53 wymol) DL #A FH &%k (10 mL) (ZPal
ladium acetate (40.0 mg, 0.18 pmol) &Triethylamine (0.59 ulL, 4.23 m
mol) ZIEIZHZ T, 75° C TS HMEE#H L=, 1 (1.03 g 3.52 mmol) D7
XH Uik (15 mL) EAcrylonitrile (0.46 ulL, 7.04 mmol) #MZ T, RI&
BRE1.D BRERA LIz, TLC (HexH : AcOEt = 4 : 1) TERYEHEZEL
=%, #R2iBTPalladiun MREZWMYBRWN=, BF LYV AT LT TT 14— (He
xH © AcOEt =4 : 1) THEL, AEMREL T2 (0.14 g, 18%, trans @ ¢
is =97 :3) 2%/ T, BBMERELTI (0.37 g, [EURZEK3ITY) ZFEURLT-.
2: '"H NMR (DMSO-ds) & 11.6 (s, 1H), 8.44 (s, 1H), 8.11 (d, 1H, J = 8.
OHz), 7.75 (d, 1H, J =16.7 Hz), 7.69-7.72 (m, 1H), 7.40-7.52 (m, 3H
), 1.19-7.24 (m, 1H), 6.36 (d, 1H, J = 16.7 Hz).
[3-Cyanovinylcarbazole-1" -/ -deoxyriboside-3" ,5 -di-(p-toluoyl)es
ter 3) 1]

KOH (0.22 g, 3.87 mmol) &TDA-1 (11 mg, 34 umo) D7 =k LB
(20 mL) (CZ=ET2 (0.26 g, 1.20 mmol) /0% T20 HREER L, REE
i®(ZChlorosugar (0.53 g, 1.24 mmol) ZM A T=RT20 HfEE#H L. TLC (
HexH : AcOEt = 4 @ 1) TIRMDEXZEHE L=, IBMEREL-E, 75
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[0047]

[0048]

LYyAT T Z74—(CHCl,) THEEL, BBA4IILELTS (0.23 g 33 %
/-

3: 'H NMR (CDCI;) & 8.09 (s, 1H), 8.02 (d, 2H, J = 8.4 Hz), 7.98 (d,

2H, J =84 Hz), 7.62-7.65 (m, 1H), 7.62 (d, 1H, J = 8.8 Hz), 7.49 (
d 1H, J=16.5Hz), 7.25-7.31 (m, 7H), 7.17-7.20 (m, 1H), 6.68 (dd,

MH, J=29.3, 58Hz), 578 (m 1H), 5.76 (d, 1H, J =16.5 Hz), 4.91 (
dd, 1H, J =124, 2.7 Hz), 478 (dd, 1H, J = 12.4, 3.3 Hz), 4.55-4.57
(m, 1H), 3.09-3.20 (m, 1H), 2.45-2.52 (m, 1H), 2.45 (s, 3H), 2.44 (s
, 3H), HRMS (MALDI) : calcd. for CsHsN,OsNa [ (M+ Na)*] 593.2053, found

993. 2018.

[3-Cyanovinylcarbazole-1" -/ -deoxyriboside (4) ]

3 (0.22 g, 0.39 mmol) D A%/ —)LiE#% (20 mL) [20.5 M methanolic NaOM

e 2.3 mL, 1.2 mmol) &~ OAKRIILLG. Om) EMAT, RIGBFREERTS
b BFfE#E#E L7z, TLC (CHCI; : MeOH = 9 : 1) THHEDBEREZHERE L=, &
BEBREL-®R, 5L FT 57 4—(CHCI; - MeOH = 9 1) THEH
L. BE#MRELTE (0.11 g, 81% &1,
4: 'H NMR (GDCI3;) & 8.12 (d, 1H, J=1.7Hz), 806 (d 1H, J=77Hz
), 1.59 (d, 1H, J=9.1Hz), 7.43-7.57 (m, 4H), 7.26-7.31 (m, 1H), 6.
64 (dd, TH, J =8.2, 6.9 Hz), 5.87 (d, TH, J =16.5 Hz), 4.77-4.82 (m
, 1H), 3.95-4.06 (m, 3H), 2.95 (dt, 1H, J = 14.0, 8.2 Hz), 2.30 (ddd,
1H, J =140, 6.9, 3.3 Hz), HRMS (MALDI): calcd. for GCyHsN,O;Na [ (M+
Na)+] 357.1215, found 357.1265.

[5" -0-(4,4" -dimethoxytrityl)-3-Cyanovinylcarbazole-1" - -deoxyrib
oside (5) ]

EJoo0.0mb x 2)THBHLE4 97 mg, 0.29 mmo) ZEY (0.5 m
L) &M%, RIGEKIZ4, 4 -dimethoxytritylchloride (118 mg, 0.35 mmo
|) &4-(dimethylamino)pyridine (7.0 mg, 58 yumol)DEY L 2R/ &EA.0m
LEMZT, RIGBREERTI8 FFMEE#H L1=, TLC (CHCI; : MeOH = 95 :



WO 2009/066447 17 PCT/JP2008/003376

[0049]

[0050]

5) TEBMZHRELELR, EYDVERELE, AL NI Z74—
(CHCI; : MeOH = 98 @ 2) THEL., BEERHMEREL TS (113 mg, 61% /1=
5. '"H NMR (CDCI;) & 8.07 (d, 1H, J = 1.7 Hz, 8.02-8.05 (m, 1H), 7.71
(d 1H J =8.5Hz), 7.62-7.65 (m. 1H), 7.45-7.52 (m 3H), 7.33-7.37
(m, 4H), 7.25-7.28 (m, 4H), 7.12 (dd, 1H, J =8.8, 1.7 Hz), 6.81 (dd,
4H, J =8.8, 1.7 Hz), 6.61 (dd, 1H, J=8.2, 6.3 Hz), 577 (d, 1H, J
=16.7 Hz), 4.80-4.82 (m, 1H), 4.05-4.07 (m, 1H), 3.77 (s, 3H), 3.76
(s, 3H), 3.56-3.58 (m, 2H), 2.89 (dt, 1H, J=13.8, 8.2 Hz), 2.23 (d
dd, 1H, J =13.8, 6.3, 2.7 Hz), 1.98 (d, 1H, J = 3.6 Hz), HRMS (MALDI
). caled. for CyHsN,OsNa [ (M+ Na)+] 659. 2522, found 659. 2485
[5" -0-(4,4" -dimethoxytrityl)-3-Cyanovinylcarbazole-1" - -deoxyrib
oside-3" -0-(cyano ethoxy-N, N-diisopropylamino)phosphoramidite (6) ]
T b))LA.5m) THHFELES (011 g, 017 mo)ICT7E =R
VA5 m) EMA Tz, RIEERKIC2-cyanoethy|-N,N,N" N’ —tetraisopropyl
phosphorodiamidite (52 uL, 0.17 mol) &£0.45 M tetrazole @7t k=
JILiE®&0.37 mL, 0.17 mol) ZMA T, RIEBKRZERTI. 0 BHEEHL
f=o RIGAKRZIEFERNE L -FFEE T F)L T2 B4 L, Sat. NaHCO; aq. &
HO THFELT=, BHMZENS0, TRZIEL., BEZEREL-, EREA LD
EHMTHS6 (012 g) ZTLY—IILARBMILIZZEFZFYIILTHELS B
HLI-&R, SoLALBEEETICINA SRUCERALT.
[B=LF/EZNLNANNI—IL—1 ‘—=B=TFFLURIE (W) ZEER
THODNMDER] (Synthesis of ODN containing 3-cyanovinylcarbazole
-1 - B -deoxyriboside (™K))
TEICTINK ZEL0N 268/ LT,
ODN (AeWK) = 5" -TGCA®WKCCGT-3’
ODN (GewK) = 5" -TGCGWKCCGT-3’
ODN (CowK) = 5" -TGCCWKCCGT-3’



WO 2009/066447 18 PCT/JP2008/003376

ODN (TeWK) : 5" -TGCTWKCCGT-3’

o)

CNVK

ZRMDScheme 2 ITRRWVERFHEDT-,

[1B11]
COOCH
! \J 8
O O uW, Methyl acrylate, Pd(OAG)s, NBug O O
in HQO
N N
H H
COOCH
\/ 3
NaH, Sugar-Cl TolO N NaOCHgz
in CH3CN o in CH3OH
OTol 8
COOCH3 _/C00CHs

\/
. . DMTIC, DMAP O
] 0 in Pyridine :0: l
OH 9

OH
10

CQOCH

\/ 8
DMTrO N
o)
[N{Pro)]oPO(CH2)oCN, tetrazole
g o}
in CHCN )\ ] o
N~ \O/\/

1
Scheme 2
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[0051]

[0052]

[0053]

[3-Methoxycarbonylvinylcarbazole (7) ]

Palladium acetate (38.0 mg, 0.17 wumol) MDMF &% (0.25 mL) (21 (0.50
g, 1.71 mmol) &Tributylamine (0.41 wuL, 1.71 mmol) &Methyl acrylate

(0.38 L, 4.27 mmol) &H,0(1.0 mL) ZJRIZMA T, ¥4V Bz —TZERL

TRIGBEKRZ160 ° C TI0O 2MRELTILC TRIGEHL-EZA, 1 DHE
KEWRE LTz, HILABETPalladium MRZEZWMYBRW %, h5L9ATk
727 4—(HexH : AcOEt =3 : 1) THEHEL, BEMRELTT (0.26 g, 6
2% /1=,
7: 'H NMR (CDCl; & 8.26 (s, 1H), 8.21 (s, 1H), 8.07 (d, 1H, J =8.0 H
z), 1.89 (d, 1H, J =15.9 Hz), 7.61 (dd, 1H, J=1.7, 8.5 Hz), 7. 39-7
44 (m, 3H), 7.23-7.29 (m, 1H), 6.47 (d, 1H, J = 15.9 Hz), 3.81 (s, 3
H) .

[3-Methoxycarbonylcarbazole-1" - -deoxyriboside-3" ,5" -di-(p-toluo
yl)ester (8) ]

7 (0.55 g 2.22mmol) D7t ~=kYJLEKEI mL) (CERTNaH (92.0 m
g, 2.31 mmol) ZMZ TI0 HfEEM L=, REBKIZChlorosugar (1.14 g,
2.66 mmol) ZMMZ TERTE0 7EHE#HE L, TLC (HexH : AcOEt =4 : 1) T
FEHOEREHER L=, XBEMERELER, A5L00TRTZ74—He
xH © AcOEt = 4 : 1) THREL, BEHEREL TS (0.98 g, 71% /1.

[3-Methoxycarbonylcarbazole-1" - -deoxyriboside (9) ]

8 (0.96 g, 1.59 mmol) D A% / —)Li&E#% (46 mL) [Z0.5 M methanolic NaOM
e 9.6mL, 48mmol) &2/ OO AZL(12 M) EFMAT, REBBREERT
1 BFfE#E#E L7z, TLC (CHCI; : MeOH = 9 : 1) THHEDBEREZHERE L=, &
BEBREL-®R, 5L T 57 4—(CHCI; - MeOH = 9 1) THEH
L. BEMRELTI (0.28 g, 48% &1,

9: 'H NMR (CDCI;) & 8.20 (s, 1H), 8.06 (d, 1H, J=7.7 Hz), 7.86 (d,
H, J=15.9 Hz), 7.53-7.61 (m, 3H), 7.44 (t, H, J=7.1Hz), 7 24-7
.27 (m, 1H), 6.63 (dd, 1H, J=18.2, 7.0 Hz), 6.46 (d, 1H, J = 15.9 Hz
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[0054]

[0055]

), 4.75-4.80 (m, 1H), 3.95-4.04 (m, 3H), 3.81 (s, 1H), 2.95 (dt, 1H,
J=14.0, 8.2 Hz), 2.28 (ddd, 1H, J =14.0, 7.0, 3.6 Hz).

[5" -0-(4,4" -dimethoxytrityl)-3-methoxycarbonylvinylcarbazole-1" -
S —deoxyriboside (10) ]

EJoo.0mb x 2) THBHLAI (0.23 g 0.63 mmol) [TEY 2 (0.5
ml) #MZ 1=, REE®&IZ4, 4 —dimethoxytritylchloride (0.26 g, 0.75 mm
ol) &4-(dimethylamino)pyridine (15.0 mg, 0.13 umo)DEN P UBEK (2
2mb)EMAT, RIGBZRZ=RETI6 FEE#H L1, TLC (CHCI; : MeOH = 9
5 b)) THEMMEMRELIE, EUSVEREL, A5L90T I35 D
14— (CHCI; : MeOH =99 : 1) THEHEL, EEMRELTIO 0.21 g 510 %
B/

100 '"H NMR (CDCI3) & 8.17 (s, 1H), 8.02-8.05 (m, 1H), 7.83 (d, 1H, J
=15.9 Hz), 7.62-7.66 (m, 3H), 7.46-7.49 (m, 2H), 7.34-7.38 (m, 4H),
7.25-7.28 (m, 4H), 7.15 (d, 1H, J = 8.8 Hz), 6.81 (dd, 4H, J = 8.8, 1
.4 Hz), 6.61 (dd, 1H, J = 8.5, 6.3 Hz), 6.40 (d, 1H, J = 15.9 Hz), 4
76-4.80 (m, 1H), 4.05-4.09 (m, 1H), 3.80 (s, 3H), 3.77 (s, 3H), 3.76
(s, 3H), 3.56-3.57 (m, 2H), 2.89 (dt, 1H, J =140, 8.5 Hz), 2.18 (m,

H), 2.17 (d, 1H, J = 3.8 Hz).

[5" -0-(4,4" -dimethoxytrityl)-3-methoxycarbonylvinylcarbazole-1" -
S —deoxyriboside-3 = -0-(cyanoethoxy-N, N-di i sopropy | amino) phosphorami
dite (11) ]

FErZRUJLA.0m) THBFLI10 (0.20 g, 0.29 pumoD)IZFEF=F
JJL(1.3 m) #MAt-. RIGAKIZ2-cyanoethyl-N,N,N" N’ -tetraisoprop
yIphosphorodiamidite (92 u¢L, 0.29 umol) &0.45 M tetrazole M7t +
ZhYBEKRQO.65 mL, 0.29 pmol) ZMA T, RIEBRZEEERT2 FKEERE
#L-, RISBEREREFERNEL-EFE T F)L T2 EHE L. Sat. NaHCO; ag

EHO THFELT-, BHMZENS0, TRZIEL ., BEZEREL, BRA AL
DHEEBRYMTHS11 (0.25 g) ZITLL—ILARMLIZZEFZFJILTHELS
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[0056]

[0057]

EHBLE-ER, SOLLFREETICIN SRUSERLT,

[E8 LI-=ODN®D&ER] (Synthesis of modified ODN )

ODN(AX) (5" -TGCAXCCGT-3" , X = 9) £ODN(GX) (5" -TGCGXCCGT-3" , X =
9) IXABI 3400 DNA &R EZRWTER LTz, ThENEONT-REEEY
MDCPG Z=2IZHIFTT, VEDDREEEWIE0.4 M NaOH in H,0 @ CH;OH =
14 ZAWT3IT ° C TI7 B4 o Fa_X—FLTHREEL, 2MTEAA T
RRL-BEHEER LTz, £ 50 EDDORGEEMIXO0.05 M K,G0; in CH;0H
FRAWTCERTIT BEA FaX—bLTHEEL. 2 M TEAA THALT:
ZIEAEEIIR LT=, ODN(A™K), ODN(GMK), ODN(A™VK), ODN (Go*'K) (DDNA % 33
FAHPLC [Tk > THE LTz, TNETHLDINA ZEHRIF LI, BERIREITL
Zznb, 10, 11, 13%THo1=. FF=EMALDI-TOF-MS THIE L 1=,
calcd. for ODN(AMK), 5 -TGCAMKCCGT-3" : [(M+H)+*] 2801.93, found 280
2.12.
calcd. for ODN(G™K), 5 -TGCGWKCCGT-3" : [(M+H) <] 2817.93, found 281
8. 08.
calcd. for ODN(A%eK), 5’ -TGCAMeKGCGT-3" : [(M+H) *] 2815.95, found 28
16. 07.
calcd. for ODN(GM'K), 5 -TGCGM'KGCGT-3" : [(M+H) *] 2831.95, found 28
31.98.

TEREICRIWK ZEL0N &R LT-,
ODN (Aw2K) = 5" —TGCAW2KCCGT-3’
ODN (Gw2K) : 5" -TGCGW2YKCCGT-3’
[1k12]

__/G00CH; _/COoH _CONH,

OH
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[0058] [2. EZILANNY—ILBERMICEDX Y LA L FONOESY XX kLA
7E
3-lodocarbazole-1" -deoxyriboside MNOESY AU MILZBAIELT-, %
DNOESY AARY MLTIE, HI” &HY ORIV BRE—IBRRSNT-(E 1
) o 3-iodocarbazole-1" —deoxyriboside (&, BATHDEEZLND,
[0059] [3. ™K ZZLO0DN ZRAL=XI ORI RIE]
WK ZZL0N ZRAVNTHY ORI RIEEIT 1= (RDScheme 3E5HR)
o ODN(AMWK) (20 uM) &ODN(XT) (20 uM, X =A G C DXL OXJ2Y
KI5 %4T > 1= (sodium cacodylate 50 mM, NaCl 100 mM, total volume: 30
ul), UV-LED ZFL T366 nm %0 ° C T, 1 MEBF L. ZOEKIE
#MDOHPLC D FTdER %R 2 (2779 (elution with a solvent mixture of 50
mM ammonium formate, pH 7.0, linear gradient over 30 min from 3% to
20% acetonitrile), ODN(XT) M7FTET TODN(AMK) ([THEEHZITL, 2D
(a) [FHESIAT. (b) 366 nmTI1HEOBHEDHP LCATER
ER
[1£13]
ODN(ACNVK) ODN(ACNVK-XT)
¥racacNioeaT 2 388 5 oachvkcoaT
o ACGT-—XGGCA g, o ACGT-~XGGCA g

vd
ODN(XT)
Scheme 3

[0060] [#RICLT, C AV BRI EMMIEGEDHNK ZEL0N ZRANNTHS A
A Y RIEZET 1= (RDScheme 4ZH) , ODN(GWK) (20 uM) &ODN(XC) (
20 uM, X=A G C DDXYBORY) Y RIEEIT>1=(sodium cacodylate
50 mM, NaGl 100 mM, total volume: 30 uL). UV-LED Z#FLVT366 nm ¢
%0 ° C T, 25 WEEG L=, TOARIGYDHPLC OHFFHERER I (TR
3, ODN(XC) DTFETET TODN (GVK) [CHBEHZ1TLN, B3 D (a) (FESHHET, (
b) (366 nmT25WENDEHEDHP LCATERT,

3|
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[1E14]

ODN(GENVK) ODN(GENVK-XC)

S1acaMiccar ¥ 38 MM 5 1oogonviooaT

7
4 ACGC-—XGGCA g, 5 ACGC--XGGCA ¢

ODN(XC)
Scheme 4

3Y

[0061] WK Z&ELO0N ZRAWVWTHY ORY VI RIETIE, 2 OR Y U0 EEMNT
HHEWNEC ODVWTIDFEIZTETAITHI DR VI RIGHEITL- (K 4)
o B4k, ODN(AMWK) (ZFELYDASLF=H) LODNGWK) (BiRZDHA). &£DKk
BiE OB RYVY) REDESDLERE L=V T THb,
[0062] [4. K Z&EL0DN ZFHWV:16 BEOXIORY VI RIE]
WK ZEL0N ZRANTI6 BEOXIORY VI RIEEIT>T-, 0DN(AMK)
, ODN(GSWK), ODN(C™K), ODN(T®WK) (10 ¢M) &ODN(XT), ODN(XC), ODN (XG)
, ODN(XA) X =A, G C T, 10 uM®DXY DR U RIEZEIT>T=(sodium
cacodylate 50 mM, NaGl 100 mM, total volume: 200 gL). UV-LED ZFiL»
T366 nm %0 ° C T, 1 #EEST L TUPLC ZAWLTHH L= (elution wi
th a solvent mixture of 50 mM ammonium formate, pH 7.0, linear gradie
nt over 3.4 min from 2% to 15% acetonitrile, column temperature 30 °
0. TORZRSGICIERT,
[0063] 16 BEDXIORX) VIRIGET>HER, UTOZEARNEE NI,
KOO O RGIFV AR D OHEFEMNT £C THAORICHERK CEFT
T5, ECICT THAHHITT s TEENIIRIGHEITI S, —A. A 6 T
HAOFFICIERIENET LGN o1,
[0064] [5. oMK Ff=[FWK ZELO0N ZRAWEXI AR VI RIE]
e’k ZZE0N ZRAWVNTH I BRY VI RIEZEIT o1z, ODN(A%VK) (20 uM
) EODN(GT) (20 uM DFo/ BRY 9 RiE%1T > 1= (sodium cacodylate 50
mM, NaCl 100 mM, total volume: 105 wuL)., UV-LED ZFL>T366 nm %0
°C T,05 1,2 3 5 10, 20 #rEES L= (CRDScheme 5BHW) ., D
KREYDHPLC DA H#ERZR 6 (29 (elution with a solvent mixture
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of 50 mM ammonium formate, pH 7.0, l|inear gradient over 30 min from 3

% to 20% acetonitrile),
[1E£15]

ODN( AOMBVK)

5 racaoMevcoat 3
ACGT--—GGGCA g
ODN(GT)

3_0
l'366nm

ODN(AMeVK.GT)

5 TGCAcyevKCCGT 8
o ACGT/-GGGCA g,

Scheme 5

[0065] [I#RICLT. C MYV ARY UV EMBLIEZGDMK ZEL0N ZANTHEY
AR 2D RIs%EIT o1, ODN(G¥'K) (20 uM) £O0DN(GC) (20 uM) d¥o A
A2y Rit%E{T>1=(sodium cacodylate 50 mM, NaGl 100 mM, total volu
me: 30 ul), UV-LED ZALVT366 nm J%0 ° C T, 180 #REIEEST L 1= (Sch

eme 6) » FOXRIEYDHPLC DA HIEREZR 7 I12RT .
[1£16]

ODN(GCPMeVK)

5 1G0GMeVkeeaT S
4 ACGC—~GGGCA 5
ODN(GC)

l 366 nm

ODN(G®MeVK.GC)

5 1606oMevVkooaT S

3 ACGC-C--GGGCA 5
Scheme 6

[0066] WK ZESLODN #HWVTHYORY VO RIGEIT>T=, ODN(AMK) (20 uM)
EODN(GT) (20 uM DI o OX) o9 KkIitx%4T > 1= (sodium cacodylate 50
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mM, NaCl 100 mM, total volume: 30 uL). UV-LED ZFLVT366 nm %0

° G T, 1, 10, 25, 40, 60, 120, 180 #fHEEST L= (RdDScheme THHE),

ZDARIEYDHPLC DA HFHFERER 8IZRY,
[1E17]

ODN(ACHVK)
5 raca®vkocar ¥
4 ACGT-~-GGGCA g,
ODN(GT)

l 366 nm

ODN(A®HVK-GT)

5 TGCA"?VKCCGT 8
o ACGT~-GGGCA g,
Scheme 7

[0067] R#RICLT, C AXKIV BRI VIELIELGEEHMK ZEL0N ZALNTHES O

AY O REEIT>T =, ODN(GHWK) (20 uM) &0DN(GC) (20 uM D} O X 1)
29 Rit%E1T o 1= (sodium cacodylate 50 mM, NaCl 100 mM, total volume:
30 uL), UV-LED Z#RALVYT366 nm %0 ° C T, 180 #REEEST L = (Scheme

8) . TORXRIEHIDHPLC DR HEREROITTT,
[1£18]

ODN(G®HVK)
"rGaeePMVKeeaT o

3 ACGC-----GGGCA g
ODN(GC)

5

l 366 nm

ODN(GPHVK-GC)

5 racePVikceoat °
o ACGC-—~GGGCA 5

Scheme 8
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[0068]

[0069]

[0070]

o’k ZZFLH0N ZRAWVNTHYI BR Y VI RIGTIE, 2B X ) DO BN
DIFEITEI0 BETHEIOXY DO RENET LTz, C DIZEITF180
MTERIOR) VO RIGHAERT LTz, —A, K Z8L0N ZAVTHEIOR
)OO RETIE, £2BRY DY EEMNT DIFEIZIFI80 METHIORY
VO RIGDIRBIETINTH 1=, C DFEITIE180 METHI ORI RIG
PIET L1z, WK LK DIERFEILZHRTIEWELGENRON-(R10
) o B1 0, ODN(AMWK) (FEYDAL7I=H), ODN(A™K) (BiRZDH), XK
UFODN(AMK) (ZBYDALF-EA)DXIOR) VI RIGDES ELEL-T S

TTHB.

[6. XV ORY VU IKRDIFRRKRIE]

T £=I1EC NV Y D UBLITHASHEY BX ) 2% {RODN (ANK-GT) & %
LMEODN (GWK-GC) RIS & > TEASE L THPLC THHERL =, £L T, ODN(A
MWK-GT) (20 uMDFKI/ ORY) > U RiGEZ1T> 1= (sodium cacodylate 50 mM,
NaCl 100 mM, total volume: 30 ul)s FTIURALILZR—F—ZRALVT366
nm %70 ° C T, 5 MRS L1- (RDScheme 9BH) . TDHXRIEHDH
PLC DRH#ERZE 1 11ZRT, B 1 11X, ODN (AWK-GT) [ICO°CTHEES L
THPLCTHOMLEBERZRLTEY., (a) [FESGHI. (b) (X366
nmTS5NEOBNETH D,

[1£19]

ODN(ACNVK-GT) 366 nm ODN(ACNVK)

5 raeacNkeeagt @ 70°C Y1GoaSNVkeoGT
e

r
o ACGT-~GGGCA ¢ 4ACGT-——GGGCA

ODN(GT)

31

Scheme 9
E#kIZ LT, ODN(GMK-GC) DF}o OR 29 RiE%EST>1=(sodium cacodyl
ate 50 mM, NaCl 100 mM, total volume: 30 ul), FS VARSI I HL—F—
ZRALT366 nm X£%70 ° C T, b ZMEES L1 (RDScheme 1058) . %
DHARIEHDHPLC DA HEERER 1 2(27R7, AFARKETIE, o8B XRY
DOEEMNT HBHWNEC DFEICEVTENETNIREF29, 28% THITLT
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o WK ZELON ZAVERAIORY VI RIETIEH, RIGEEZEZDH &I
KO THAFMAERIEHEZETR LTz, K1 2(&, ODN (G"K-GC) [Z7 O°CTHER
SHLTHPLCTOMLEBRZRLTEY., (a) FESHEI. (b) (&3

66 nmTE5RHEDBHFAETH S,

[1E20]
ODN(GENVK-GC CNV
| ( ) . 366 nm . ODN(G"VVK) "
5 raceNkeoaT 70°C TGCGENKCCGT
7 —
4 ACGCGGGCA 4 ACGC-~GGGCA g,

ODN(GC)
Scheme 10
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ERDEH
[1] ZDAT
[1B21]

Rz

Ra
—=
R4
N ()

(f=f2L, K1, Rald, Y7/ &, TS FE, ALRFUILE C2~
C7TD7INAXLAINRIILE, RIEKHZETHY.

R1RUR2IE, FNENMIIC, T/ &, 73 FE, AILARFIILE
L C2~CTDT7NLIAXRTVAHILRZILE, RIEFKFRTHD, )
TRINDIEL, ROKX 11

Xl Rb—

(f=f2L. Rbl&, K&, ¥ BE. VAR—X, RUTHFEXLIJR—X%EE
) | BHEE (BHER. ZBORY UR—XH, RURIYTHFL )R-
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[3]
[4]

[5]
[6]

[7]
[8]

[1£23]

HO

av)
OH OH
TRINDIE, RIFKFETHD. FHRE1IERBADILEN,

FBERIE1 ~ 2 DAINNMIEEHDILEMD 5745, FRGIEEREHE,

WEMAE LT, FHREVICRHOKX D (=L, K1H, Rald, ¥7
JE, TEFRE, ALKRFVILE, C2~CT7DT7ILaFTHILKRZILE,
XIEKRTHY,

R1RUR2IE, FNENMIIC, T/ &, 73 FE, AILARFIILE
L C2~CT7D7NLAXPHAHILRIILE, RIFKFRTHD, ) TRINDIE
FHTBHXILEVR,

EREAICHREOX I LAY P b, AREEEEHL

WEMAE LT, HREVICEHORXT (==L, XI1H, Raldk, ¥
T/E, TEFE, DILARFVILE, C2~CT7D7ILAXxVHIILRZIJLE
« XFKRTHY.

R1RUR2IE, FNENMIIC, T/ &, 73 FE, AILARFIILE
L C2~CT7D7NLAXPHAHILRIILE, RIFKFRTHD, ) TRINDIE
FHTBHXILETF K,

FEREGICEHDOX Y LAF b, FREEEES,

WEEBAE LT, BREVICESEOKXD (=20, X1 H, Ralk, 7
JE, TEFRE, ALKRFVILE, C2~CT7DT7ILaFTHILKRZILE,
XIEKRTHY,

R1RUR2IE, FNENMIIC, T/ &, 73 FE, AILARFIILE
L C2~CT7D7NLAXPHAHILRIILE, RIFKFRTHD, ) TRINDIE
EHTORBME (120, BRBAICE. BRBRURTF FEENEFEFND)
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[9] FERIE 8 [CEEEDZEEEMN 010 5. HRIGIEREA.
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