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Table S1. Crystallographic data and refinement parameters for [CuI(H2bppa)]ClO4・0.5EtOH 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Complex [CuI(H2bppa)]ClO4・0.5EtOH
Empieical Formula C29H36ClCuN6O6.5

Formula Weight 671.64
Crystal Color red, block
Crystal Dimensions / mm 0.20×0.20×0.10
Crystal System triclinic
Space Group P-1 (#2)
a / Å 9.973(5)
b / Å 12.38(3)
c / Å 14.08(3)
α / deg 112.72(13)
β / deg 91.375(9)
γ / deg 98.20(4)
Cell Volume / Å3 1581(5)
Z  value 2
Dcalc  / gcm-3 1.413
F (000) 702.00
Radiation Mo Kα(λ=0.71070Å)
Detectometer Rigaku/MSC mercury CCD
T /℃ -100.0
2θ max /deg 55.0
No.of Reflections Measured Total:12632
No.of Observations 5318
No.of Variables 427
Reflection/Parameter Ratio 12.45
R / Rw 0.0597/0.1775
G.O.F 1.001
Max Shift/Error 0.000
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  Figure S1. ESR spectrum of the reaction solution of 1 with O2 in MeOH. 
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Figure S2. ESI-mass spectra of the reaction solution of 1 with O2 in acetone. 
           (top) reaction of 1 with 16O2  
             m/z = 550.3 : [CuII(Hbppa)]+, m/z = 584.3 : [CuII(H2bppa)(16O16OH)]+ 
           (bottom) isotope shift of the reaction of 1 with 18O2 

         m/z = 588.3 : [CuII(H2bppa)(18O18OH)]+ 
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Figure S3. Resonance Raman spectra of the reaction solution of 1 with O2 in MeOH. 
              (top) reaction of 1 with 16O2 

ν(Cu-16O) = 481 cm-1, ν(16O-16O) = 861 cm-1 
(bottom) reaction of 1 with 18O2 

ν(Cu-18O) = 471 cm-1, ν(18O-18O) = 817 cm-1 
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Figure S4. Comparison of resonance Ramam spectra of the reaction of ( 1 + O2 )  
system with that of ( [CuII(Hbppa)]+ + H2O2 ) system. 

 
(a) [CuI(H2bppa)]ClO4 (1) + 16O2   / acetone 

ν(16O-16O) = 861 cm-1 
(b) [CuI(H2bppa)]ClO4 (1) + 18O2    / acetone-d6 

ν(18O-18O) = 814 cm-1 (∆ν = 47 cm-1) 
(c) [CuII(Hbppa)]ClO4 (4) + H2

16O2  / acetone 
ν(16O-16O) = 860 cm-1 

(d) [CuII(Hbppa)]ClO4 (4) + H2
18O2  / acetone-d6 

ν(18O-18O) = 815 cm-1 (∆ν = 45 cm-1) 
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Figure S5. UV-vis spectral change in the reaction of 1 with O2 in the presence of  
a large amount of DMPO. 
 
(dotted line) 1 (1 mM) + DMPO (40 mM) / MeOH 
(solid line) O2 bubbling at -78 °C 
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  Figure S6(a). ESI-mass spectra of the reaction solution of 1 with O2 in the presence  
of a large amount of DMPO. 

 
(top) reaction of 1 + 16O2 
m/z = 550.3 : [CuII(Hbppa)]+, 696.4 : [CuII(H2bppa)(16O2

-)(DMPO)]+ 
(bottom) reaction of 1 + 18O2 
m/z = 550.3 : [CuII(Hbppa)]+, 700.4 : [CuII(H2bppa)(18O2

-)(DMPO)]+ 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 Figure S6(b). Comparison of the ESI-mass spectra of 1 + 16O2 and isotope simulation. 

CuIH2bppa + 16O2 in DMPO (acetone)

CuIH2bppa + 18O2 in DMPO (acetone)
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Figure S7. Simulation of spectrum of the reaction mixture after reaction of 1 with O2. 
         Spectrum c is the sum of the spectra 3 (spectrum b) and 4 (spectrum a) 

which is good agreement with the spectrum after reaction of 1 with O2. 
         It makes reasonable to consider that the mass balance is about 1:1 (complex 

3 : complex 4) after reaction of 1 with O2. 
 
 
 
 
 

0

0.2

0.4

0.6

0.8

1

1.2

300 400 500 600 700 800 900 1000 1100

A
b
so

r
ba

n
ce

Wavelength [nm]
 

a 

b 

c 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


