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1. General methods

Commercially available reagents were used without further purification.
N,N-di-n-butylformamide dimethyl acetal was synthesized from N,N-dimethylformamide
dimethyl acetal according to the literature procedure.' 2’-Deoxy-5-methylisocytidine was
synthesized by the method of Tor et al.” Thin-layer chromatography was carried out on Merck
coated plates 60F,s4. Silica gel column chromatography was performed with Wako gel C-400
HG silica gel. "H- and *'P-NMR spectra were obtained by a Varian mercury 300 or Varian
UNITY INOVA-500 spectrometer. Chemical shifts were measured relative to internal
tetramethylsilane for CDCl3 and d-DMSO for 'H-NMR and to external 85% phosphoric acid
for >'P-NMR, and are given in ppm. Coupling constants (J) are given in Hz. FAB mass
spectra were recorded on a JEOL JMS-700 spectrometer. HPLC analyses were performed on
a Shimadzu LC-10A system. A pBondasphere C18 5um 100A column (3.9x150 mm, Waters)
was used with a linear gradient of acetonitrile in 50 mM triethylammonium acetate (TEAA,
pH 7.0). Matrix-assisted laser desorption/ionization time-of-flight (MALDI TOF) mass
spectra were acquired on a Voyager-DE™ STR (Applied Biosystems) with

3-hydroxypicolinic acid as the matrix.

2. Synthesis of 2’-deoxy-5-methylisocytidine phosphoramidite
2’-Deoxy-2-{|V,N-di(n-butyl)amino]methylidene}amino-5-methylisocytidine (1).

To a solution of 2’-deoxy-5-methylisocytidine (1.13 g, 5 mmol) in dry DMF (24 mL) was
added N,N-di-n-butylformamide dimethyl acetal (1.76 mL, 7.5 mmol). After the mixture was
stirred for 45 min at r.t., the reaction was quenched with methanol. The solvent was removed
under reduced pressure and the residue was purified by column chromatography (0-6%
methanol in CHCI3) to give 1 as a colorless solid (1.58 g, 83%)).

'H NMR (300 MHz; DMSO-d6): § 0.89-0.94 (6H, m, NCH,CH,CH,CH;x2); 1.23-1.35 (4H,
m, NCH,CH,CH,CH3x2); 1.50-1.60 (4H, m, NCH,CH,CH,CH3x2); 1.78 (3H, d, J= 1.1 Hz,
5-CH3); 2.02-2.11 (2H, m, H-2’, H-2"); 3.43 (4H, t, J = 7.2 Hz, NCH,CH,CH,CH3x2); 3.60
(2H, m, H-5°, H5”); 3.79 (1H, m, H-4’); 4.23 (1H, m, H-3"); 5.08 (1H, t, J = 5.2 Hz, 5'-OH);
5.23 (1H, d, J=4.0 Hz, 3'-OH); 6.59 (1H, t, J= 6.6 Hz, H-1"); 7.77 (1H, d, J = 1.3 Hz, H-6);
8.58 (1H, s, N=CH).

HRMS (FAB) m/z caled for C19H33N,04 381.2501 ([M+H]"), found: 381.2505 ((M+H]").
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2’-Deoxy-5’-0-(4,4’-dimethoxytrityl)-2-{[ V,/N-di(n-butyl)amino]methylidene}amino-5-me
thylisocytidine (2).

Compound 1 (0.77 g, 2 mmol) was co-evaporated with dry pyridine and dissolved in dry
pyridine. To the solution was added 4,4’-dimethoxytrityl chloride (0.61 g, 1.8 mmol) in three
portions (every 30 min) at 0°C under stirring. After the mixture was stirred for 6 h at 0°C, the
reaction was quenched with saturated aq. NaHCOj soln. The solvent was removed under
reduced pressure and the residue was dissolved in CHCl;. The resulting solution was washed
with saturated aq. NaHCOj soln. and dried with Na,SO4, and concentrated. The residue was
purified by column chromatography (70-100% CHCI; in n-hexane containing 1% Et;N) to
give 2 as a colorless foam (0.94 g, 68%).

'H NMR (300 MHz; CDCl3): § 0.93 (3H, t, J = 7.3 Hz, NCH,CH,CH,CH3); 0.94 (3H, t, J =
7.3 Hz, NCH,CH,CH,CH5); 1.25-1.38 (4H, m, NCH,CH,CH,CH3x%2); 1.57-1.62 (4H, m,
NCH,CH,CH,CH3x2); 1.67 (3H, s, 5-CHs); 2.22-2.42 (2H, m, H-2’, H-2”); 3.32 (4H, t, J =
7.5 Hz, NCH,CH,CH,CH3); 3.38-3.55 (4H, m, H-5’, H-5”, NCH,CH,CH,CH3); 3.78 (6H, s,
-OCH;%2); 4.06 (1H, m, H-4); 4.52 (1H, m, H-3"); 6.74 (1H, t, J = 6.6 Hz, H-1"); 6.81-7.44
(13H, m, aromatic); 7.62 (1H, s, H-6); 8.83 (1H, s, N=CH).

HRMS (FAB) m/z calcd for C4oHsN4Og (IM+H]"), 683.3808, found: 683.3795 ([M+H]").

2’-Deoxy-5’-0-(4,4’-dimethoxytrityl)-2-{[ V,/N-di(n-butyl)amino]methylidene} amino-5-me
thylisocytidine 3’-0-(2-cyanoethyl diisopropylphosphoramidite) (3).

To a solution of compound 2 (3.6 g, 5.3 mmol) in dry CH,Cl, was added
diisopropylammonium tetrazolide (0.45 g, 2.6 mmol) and 2-cyanoethyl
N,N,N’,N’-tetraisopropylphosphordiamidite (2 mL, 6.4 mmol). The mixture was stirred for 1
h at r.t. The reaction was quenched with saturated aq. NaHCOj soln. and the mixture was
extracted with CHCIs. The organic layer was dried with Na,SO4, and concentrated. The
residue was purified by column chromatography (0-2% methanol in ethyl acetate containing
1% Et;N) to give 2 as a colorless foam (4.3 g, 92%)).
'H NMR (300 MHz; CDCls): § 0.92-0.98 (6H, m, NCH,CH,CH,CH3%2); 1.04-1.18 (12H, m,
NCH(CHs3),%2); 1.25-1.39 (4H, m, NCH,CH,CH,CH3x2); 1.54-1.67 (7H, m, 5-CHj,
NCH,CH,CH,CH3x%2); 2.27-2.61 (4H, m, H-2’, H-2”, -CH,CN); 3.30-3.38 (4H, m,
NCH,CH,CH,CH3x%2); 3.40-3.63 (6H, m, H-5’, H-5”, CNCH,CH,0, NCH(CH3),%2); 3.79
(6H, s, -OCH3%2); 4.18 (1H, m H-4"); 4.61 (1H, m, H-3"); 6.74 (1H, m, H-1"); 6.81-7.44
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(13H, m, aromatic); 7.66, 7.73 (1H, 2s, H-6); 8.83 (1H, s, CHN). *'P-NMR (202 MHz;
CDCLy): & 148.9, 149.6.
HRMS (FAB) m/z caled for C4sHggNgO7P ([M+H]"), 883.4887, found: 883.4885 ([M+H]").

3. Oligonucleotide synthesis and characterization with MALDI-TOF mass
Oligodeoxyribonucleotides were synthesized on an Applied Biosystems model 392 automated
DNA/RNA synthesizer. Reagents for the synthesizer, other than 5-methylisocytosine
phosphramidite, were purchased from Applied Biosystems Japan. Deprotection of oligomers
containing 2’-deoxy-5-methyisocytidine were performed by prolonged treatment with
concentrated aqueous ammonia at 55°C for 16 h for completion of deprotection of the
di(n-butyl)formamidine group.

d(GAC GTT CTA CG); m/z caled for C107H137N40O6sP10 ([M+H]"), 3331.60, found: 3330.97;
d(GAC GTC CTA CG); m/z calcd for CiosH136N41064P10 ((M+H]"), 3316.60, found: 3316.66;
d(GAC GTA CTA CG); m/z caled for C107H136N43063P10 ([M+H]"), 3340.61, found: 3340.15;
d(GAC GTm’iC CTA CG); m/z calcd for C107H138N41064P10 ((M+H]"), 3330.62, found:
3330.60; d(CGT AGT ACG TC); m/z caled for Ci97H;36N40O65P10 ([M+H]+), 3331.60, found:
3331.59; d(CGT AGC ACG TC); m/z caled for C;osH135N41064P10 ([M+H]+), 3316.60, found:
3316.47; d(CGT AGm’iC ACG TC); m/z caled for Co7H;37N41064P 10 ((M+H]Y), 3330.62,
found: 3330.09.

4. UV melting experiments

Duplex solutions (5 uM) in 1 M NaClO4, 10 mM MOPS, pH 7.1 were heated at 90°C and
cooled gradually to room temperature. Melting curves were measured at least twice at 270 nm
on a JASCO V-560 spectrophotometer equipped with a programmable temperature control
unit. The temperature was raised at a rate of 0.5°C/min. To obtain T}, values, melting curve
data were fitted using the Meltwin program’ (version 3.5), assuming a two-state transition of

two non-self-complementary oligonucleotides.
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Figure S1. Effects of Ag' ion concentration on the stability of duplex
3. Samples contained 5 uM duplex, 1 M NaClO4, 10 mM MOPS, pH
7.1.
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Figure S2. Effects of Ag' ion concentration on the stability of duplex
4. Samples contained 5 uM duplex, 1 M NaClO4, 10 mM MOPS, pH
7.1.
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Figure S3. Effects of Ag' ion concentration on the stability of duplex
5. Samples contained 5 uM duplex, 1 M NaClO4, 10 mM MOPS, pH
7.1.
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Figure S4. Effects of Ag' ion concentration on the stability of duplex
6. Samples contained 5 uM duplex, 1 M NaClO4, 10 mM MOPS, pH
7.1.

References

1 S.C. Jurczyk, J.T. Kodral, J. D. Rozzell S. A. Benner and T. R. Battersby, Helv. Chim.
Acta, 1998, 81, 793-811.

2 Y. TorandP. B. Dervan, J. Am. Chem. Soc., 1993, 115, 4461-4467.

3 J. A. McDowell and D. H. Turner, Biochemistry, 1996, 35, 14077-14089.

S7




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


