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General Experimental Methods. All organic solvents were dried and freshly distilled before use.
Flash chromatography was performed using 40-63 um silica gel. Melting points are uncorrected. All
NMR spectra were recorded in CDCI; and referenced to TMS unless otherwise noted. Solutions were
prepared using HPLC grade water, methanol, and acetonitrile. Photolyses of 3*10* - 1*10° M
solutions of compounds 1a-g were conducted using mini-Rayonet photochemical reactor equipped
with 8 fluorescent UV lamps (4W, 254 nm or 300 nm, at ambient temperatures) or using an immersion
type reactor equipped with a 450W medium-pressure mercury lamp (at 25.0 + 0.5 °C). Reaction
mixtures after photolysis were analyzed by HPLC using pure substrates as references. Quantum
efficiencies of photochemical reactions were measured by ferrioxalate actinometry.’ The laser flash
photolytic experiments were conducted using the fourth harmonic (266 nm) from the Brilliant B
Nd:YAG laser as an excitation source and LKS.60 nanosecond kinetic spectrometer (by Applied
PhotoPhysics).

Preparation of 3-tert-butyldimethylsilyloxy-2-naphthalenemethanol (5)
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Reagents and conditions: (a) DMTrCl / Pyridine; (b) TBDMSCI / Imidazole/ DMF/ DMAP; (c) Ce(OTf), / aq.
acetonitrile.

4,4’-Dimethoxytrityl (3-tert-butyldimethylsilyloxy-2-naphthalenyl)methyl ether (10): 570 mg (1.68
mmol) of 4,4’-dimethoxytrityl chloride and 42 mg (0.34 mmol) of DMAP were added to a solution of 3
(300 mg, 1.72 mmol) in dry pyridine (5.1 mL). The reaction mixture was stirred at r.t. overnight and
pyridine was removed under vacuum. The residue was dissolved in dichloromethane, washed with
brine, dried over sodium sulfate. Solvent was removed and 4,4’-dimethoxytrityl (3-hydroxy-2-

naphthalenyl)methyl ether (9) was used in the next step without further purification.

257 mg (3.78 mmol) of imidazole, 42 mg (0.34 mmol) of DMAP and 516 mg (3.44 mmol) of TBDMS
chloride were added to a solution of 9 in dry DMF (9 mL). The reaction mixture was stirred at r.t.
overnight, poured into saturated solution of sodium bicarbonate (200 mL), and extracted with ethyl
acetate. Combined organic layers were washed with brine, dried over sodium sulfate, and solvent was
removed in vacuum. The residue was purified by chromatography (ethyl acetate / hexanes : 1/4) to
give 764 mg of 10 as a white solid (82% over two steps). M.p. 139 - 141°C. "H NMR (300 MHz): 8.30
(s, 1H), 7.91 (m, 1H), 7.66 (m, 1H), 7.56 (dt, J = 6.96,1.5 Hz, 2H), 7.49-7.16 (m, 9H), 7.04 (s, 1H),

6.84 (dt, J = 9.03, 3.03 Hz, 4H), 4.30 (d, J = 1.14 Hz, 2H), 3.78 (s, 6H), 0.82 (s, 9H), 0.13 (s, 6H); '*C
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NMR (75 MHz): 158.5, 151.1, 145.2, 136.5, 133.3, 132.0, 130.0, 129.3, 128.2, 127.9, 127.8, 126.8,
126.2, 125.7, 125.6, 123.7, 113.2, 112.7, 96.2, 86.7, 62.2, 55.2, 25.7, 18.1, -4.4. MS m/z 590 (M+, 2),
305 (5), 304 (30), 303 (100), 273 (7), 229 (9), 227 (5), 215 (10), 195 (7), 165 (5), 152 (6), 141 (5). FW
calc. for CssHa»04Si: 590.2852, EI-HRMS found: 590.2847.

3-tert-butyldimethylsilyloxy-2-naphthalenemethanol (5): Cerium (V) triflate (40 mg, 0.053 mmol)
was added to a stirred solution of 10 (200 mg, 0.34 mmol) in wet acetonitrile (4 mL). Reaction mixture
was stirred at r.t. for 3 h, poured into saturated solution of sodium bicarbonate (100 mL), and
extracted with ethyl acetate. Combined organic layers were washed with brine, dried over sodium
sulfate, and solvent removed under vacuum. Chromatographic purification (chloroform) of the residue
gave 83 mg (85%) of 5 as a yellowish oil. "H NMR (300 MHz): 7.79 (m, 2H), 7.71 (d, J = 7.53 Hz, 1H),
7.45 (m, 1H), 7.37 (m, 1H), 7.17 (s,1H), 4.86 (s, 2H), 2.21 (br. s 1H), 1.09 (s, 9H), 0.37 (s, 6H); *C
NMR (75 MHZ): 151.8, 134.0, 132.8, 129.1, 127.6, 127.4, 126.3, 126.1, 124.0, 113.3, 62.4, 25.8, 18.2,
-4.2; MS m/z: 288 (M+, 5), 233 (7), 232 (27), 231 (100), 229 (6), 215 (17), 214 (18), 213 (80), 212 (5),
210 (18), 199 (6), 198 (7), 197 (8), 185 (26), 157 (8), 156 (6), 155 (19), 153 (6), 152 (7), 141 (9), 139
(5),129 (6), 128 (20), 127 (10), 115 (5). FW calc. for C17H24,0,Si 288.1546, EI-HRMS found 288.1541.

(3-tert-Butyldimethylsilyloxy-2-naphthalenyl)methyl Bromide (7). Method A: Triphenylphosphine
(195 mg, 0.74 mmol) was added to a stirred solution of 5 (200 mg, 0.69 mmol) in dry THF (2mL) at
r.t., followed by slow addition of carbon tetrabromide (256 mg, 0.74 mmol) after 5 min. The reaction
mixture was stirred at r.t. for 2 h. Solids were removed by filtration, dried under vacuum, and purified

by chromatography (3% ethyl acetate in hexanes) to afford 165 mg (67%) of 7 as a white solid.

Method B: 0.5 equivalent of PBr; was added dropwise to the solution of 5 (500 mg, 1.73 mmol) in
anhydrous ether (3mL). The resultant solution was stirred for 3 h at r.t., poured in to 50 mL of
saturated sodium bicarbonate solution. The resulting suspension was extracted with ethyl ether, dried
over sodium sulfate, and the solvent was removed under reduced pressure. The residue was purified
by chromatography (3% ethyl acetate in hexanes) to yield 490 mg (80%) of 7. M. p. 57-59°C. "H NMR
(300 MHz): 7.86 (s, 1H), 7.76 (d, J = 8.1 Hz, 1H), 7.69 (d, J = 8.28 Hz, 1H), 7.45 (s, 1H), 7.36 (s, 1H),
7.18 (s, 1H), 4.71 (s, 2H), 1.15 (s, 9H), 0.41 (s, 6H); *C NMR (75MHz): 151.7, 134.7, 130.6, 129.9,
128.8, 127.6, 126.7, 126.3, 125.5, 124.1, 113.4, 29.6, 25.9, 18.4, -4.1; MS m/z: 352 (M+ + 2, 4), 350
(M+, 4), 297 (9), 296 (43), 295 (100), 294 (44), 293 (92), 279 (13), 277 (11), 272 (8), 271 (20), 216
(10), 215 (51), 214 (16), 213 (24), 211 (11), 205 (12), 199 (38), 197 (12), 185 (19), 155 (23), 153 (15),
152 (13), 141 (25), 140 (10), 139 (24). FW calc. for C17H,30Si 350.0702, EI-HRMS found 350.0710.
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Synthesis of 3’-0-3-dimethylthymidine (8).

Scheme S2
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Reagents and conditions: (a) é,:’-glimethoxytrityl chloride / pyridine; (b) NaH / THF; Me,SOy; (c) p-TosOH /
212

5’-0-(4,4’-Dimethoxytrityl)thymidine (12)?: 4,4’-Dimethoxytrityl chloride (2.85 g, 8.45 mmol) and
DMPA (100 mg) were added to the solution of thymidine (11, 1.00 g, 7.04 mmol) in freshly distilled
pyridine (17 mL). Reaction mixture was stirred overnight at r.t.,, pyridine removed under vacuum,;
residue was redissolved in ethyl acetate, washed with brine, and dried under sodium sulfate. Solvent
was removed under reduced pressure and residue was purified by chromatography (50% ethyl
acetate in hexanes) to give 1.80 g (80%) of 12 as a colorless oil. H' NMR (400 MHz): 9.45 (br s, 1H),
7.63 (s, 1H), 7.38-7.40 (d, 1H, 7.2 Hz), 7.15-7.27 (m, 5H), 6.81-6.83 (d, 4H, 9.2Hz), 6.43-6.47 (m, 1H)
4.57 (m, 1H), 4.09-4.10 (m, 1H), 3.76 (s, 6H), 3.43-3.46 (m, 1H), 3.33-3.36 (m, 1H), 2.67 (br s, 1H),
2.43-2.47 (m, 1H), 2.29-2.34 (m, 1H), 1.42 (s, 3H); "*C NMR (100 MHz, DMSO-dq): 12.1, 42.0, 55.5,
63.4,72.7,81.7, 85.1, 86.6, 87.1, 96.4, 111.2, 113.4, 113.5, 127.3,127 .4, 128.1, 128.2, 128.4, 129.4,
130.3, 135.6, 135.7, 136.1, 139.8, 144.6, 147.6, 151.0, 158.8, 158.9, 158.9, 164.4; DIP-MS m/z: 544
(M+), 303 (100), 304, 288, 273, 227, 195, 152, 117, 81, 55.

3’-0-3-dimethylthymidine (8): 12 (1.00 g, 1.84 mmol) was added to a suspension of NaH (180 mg,
7.36 mmol, 4 eq.) in dry THF (25 mL) at 0°C, stirred for 30 min, and dimethyl sulfate (0.7 mL, 7.36
mmol, 4 eq.) was added dropwise. Reaction mixture was allowed to warm to r.t., stirred for 3 h, and
quenched by addition of water (5 mL). Organic layer was diluted with ethyl acetate (100 mL),
separated, washed with brine, dried over sodium sulfate, and solvent was removed under reduced
pressure to produce ca 1.2 g of crude 5’-0-(4,4’-dimethoxytrityl)-3’-O-3-dimethylthymidine (13). H’
NMR (400 MHz, CDCl3): 7.62 (s, 1H), 7.39-7.41 (d, 1H, 7.6 Hz), 7.23-7.31 (m, 5H), 6.80-6.83 (d, 4H,
8.8Hz), 6.37-6.33 (m, 1H), 4.09-4.11 (m, 1H), 4.05-4.07 (m, 1H), 3.75 (s, 6H), 3.48-3.52 (m, 2H), 3.32
(s, 1H), 3.29 (s, 1H), 2.45-2.50 (m, 1H), 2.18-2.30 (m, 1H), 1.49 (s, 3H). DIP-MS m/z: 572 (M+), 303
(base peak), 304, 288, 253, 227, 195, 165, 140, 81, 45.

p-Toluenesulfonic acid (433 mg, 2.52 mmol, 1.2 eq.) was added to a solution crude 13 (1.20 g, 2.10

mmol) in CH.Cl, (15 mL), and stirred for 1.5 h. The reaction mixture was diluted with ethyl acetate
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(100 mL), washed with saturated sodium bicarbonate solution, brine, dried over sodium sulfate, and
solvent removed under reduced pressure. The residue was purified by column chromatography (50%
of ethyl acetate in hexanes) to yield 410 mg of 13 (82%) as a colorless oil. H' NMR (400 MHz): 7.49
(s, 1H), 6.07-6.11 (m, 1H), 4.0-4.03 (m, 2H), 3.82-3.86 (m, 1H), 3.69-3.73 (m, 1H), 3.51 (br s, 1H),
3.26 (s, 1H), 3.23 (s, 1H), 2.29-2.34 (m, 1H), 2.14-2.21 (m, 1H), 1.84 (s, 3H); *C NMR (100 MHz,
DMSO-dg): 13.3, 27.9, 37.3, 56.3, 62.2, 81.9, 85.9, 87.0, 96.2, 109.7, 135.0, 151.1, 163.9; GC-MS
m/z: 270 (M+), 141, 140, 122 112, 99, 87 (base peak), 71, 69, 59, 43; FW calc. for C1,H1s N2,Os
270.1216, EI-HRMS found 270.1202.

"Murov, S.L.; Carmichael, I.; Hug, G.L. in: Handbook of Photochemistry, Marcel Dekker:
New York, 1993, p.299.
2 Bleasdale, C.; Ellwood, S. B.; Golding, B. T. J. Chem. Soc. Perkin Trans. 1 1990, 803

S5



	Supporting Information 


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.16667
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


