Electronic Supplementary Information for Dalton Transactions
This journal is © The Royal Society of Chemistry 2009

Supplementary Information

Steric, geometrical and solvent effects on redox potentials in salen-type copper(Il)

complexes

Masakazu Hirotsu,** Naoto Kuwamura,” Isamu Kinoshita," Masaaki Kojima,” Yuzo

Yoshikawa” and Keiji Ueno®

“ Department of Material Science, Graduate School of Science, Osaka City University,
Sumiyoshi-ku, Osaka 558-8585, Japan. Fax: 816 6690 2753; Tel: 816 6605 2546;
E-mail: mhiro@sci.osaka-cu.ac.jp

b Department of Chemistry, Faculty of Science, Okayama University, 3-1-1
Tsushima-naka, Okayama 700-8530, Japan

 Department of Chemistry and Biochemistry, Graduate School of Engineering, Gunma

University, Kiryu 376-8515, Japan

Experimental

Cyclic voltammetric measurements. Cyclic voltammetric measurements were
performed using an ALS/CHI600A volammetric analyzer (Bioanalytical Systems Inc.).
Cyclic voltammograms were recorded at room temperature. A glassy carbon disk
electrode with a diameter of 3 mm was used as a working electrode. A platinum wire
auxiliary electrode and an Ag/Ag" (Ag/0.01 M AgNOs, 1 M = 1 mol dm™) reference
electrode were used in a three electrode system. Sample solutions containing 0.1 M
BusNBF, as a supporting electrolyte were prepared in the concentration of 0.5—2.4
mM and deoxygenated with pure argon before measurements. The electrode potentials
reported here were corrected using the redox potential of ferrocenium/ferrocene
E*(Fc™®) as an external standard redox couple.

Cyclic voltammetry was performed at various scan rates. No significant change of
E\;, for the Cu™ couple was observed when the scan rate was varied from 50 to 1000
mVs '. The data at 100 mVs ' were presented in the text (Fig. 3 and Table 3). Figs.
S1, S2, and S3 show the cyclic voltammograms of rac-1, meso-1, and 2 in acetonitrile,
respectively, at scan rates at 50, 100, 300, 500, and 1000 mVs ',
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Fig. S1. Cyclic voltammograms of rac-1 (1.1 mM) in acetonitrile containing 0.1 M
BusNBF4; scan rate (v), 50, 100, 300, 500, 1000 mVs working electrode, glassy

carbon; auxiliary electrode, platinum wire; reference electrode, Ag/Ag'.
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Fig. S2. Cyclic voltammograms of meso-1 (1.1 mM) in acetonitrile containing 0.1 M
BusNBF4; scan rate (v), 50, 100, 300, 500, 1000 mVs working electrode, glassy

carbon; auxiliary electrode, platinum wire; reference electrode, Ag/Ag'.
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Fig. S3. Cyclic voltammograms of 2 (0.49 mM) in acetonitrile containing 0.1 M
BusNBF4; scan rate (v), 50, 100, 300, 500, 1000 mVs working electrode, glassy

carbon; auxiliary electrode, platinum wire; reference electrode, Ag/Ag'.

Computational details. Structure optimization of the complexes was performed using
the Gaussian 03 program package.! The B3LYP density functional method and the
LANL2DZ basis set were used for complexes rac-1, meso-1, and 2. The initial models
for rac-1 and meso-1 were obtained from the crystal structures analyzed in this work.
The initial model for 2 was obtained the crystal structure in reference 2. The
calculations of copper(I) complexes [rac-1], [meso-1], and [2] were performed using
the optimized structures of the corresponding copper(Il) complexes as the initial model.
The optimized structures of rac-1, meso-1, 2, [rac-1], [meso-1]", and [2] were shown
in Figs. S4, S5, S6, S7, S8, and S9, and their molecular coordinates are listed in Tables
S1, S2, S3, S4, S5, and S6, respectively.
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Fig. S4. Molecular structure of rac-1 optimized by the DFT calculation.

Table S4. Molecular coordinates of rac-1 optimized by the density functional
calculation
Atomic number x/A yIA z/IA
1 29 -0.000062 1.652242 0.000143
2 8 -1.374634 2.987441 0.035001
3 8 1.374480 2.987517 -0.034390
4 7 -1.346167 0.203342 -0.169360
5 7 1.346159 0.203439 0.169512
6 6 -2.687863 2.827814 0.136797
7 6 -3.478348 4.015807 0.285599
8 6 -4.860868 3.960705 0.405782
9 6 -5.538749 2.709171 0.380458
10 6 -4.801934 1.541524 0.230452
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Fig. S5. Molecular structure of meso-1 optimized by the DFT calculation.

Table S2. Molecular coordinates of meso-1 optimized by the density functional
calculation
Atomic number x/A yIA z/IA

1 29 0.263601 1.664103 0.430954
2 8 -0.994406 2.808068 1.316856
3 8 1.670790 2.965146 0.411739
4 7 -1.199753 0.403670 -0.057193
5 7 1.484184 0.225074 -0.113281
6 6 -2.263399 2.968092 0.961025
7 6 -2.951008 4.114228 1.478820
8 6 -4.250960 4.417632 1.093873
9 6 -4.940283 3.586398 0.167377
10 6 -4.312404 2.447928 -0.323372
11 6 -2.983792 2.075778 0.069677
12 6 -2.421503 0.811472 -0.396211
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Fig. S6. Molecular structure of 2 optimized by the DFT calculation.

Table S3. Molecular coordinates of 2 optimized by the density functional calculation

Atomic number x/A y/IA z/IA
1 29 0.000019 0.124268 -0.000078
2 8 1.399739 -1.203840 -0.053575
3 8 -1.399770 -1.203828 0.053339
4 7 1.314963 1.592724 0.204635
5 7 -1.314932 1.592706 -0.204316
6 6 2.715003 -1.033150 -0.044076
7 6 3.555185 -2.190202 -0.156870
8 6 4.941652 -2.080274 -0.155275
9 6 5.581559 -0.811324 -0.039426
10 6 4.795602 0.328297 0.073538
11 6 3.366465 0.255546 0.074099
12 6 2.625772 1.478573 0.203691
13 6 0.656154 2.901738 0.404809
14 6 -0.656147 2.901779 -0.404336
15 6 -2.625751 1.478529 -0.203887
16 6 -3.366482 0.255523 -0.074374
17 6 -4.795608 0.328287 -0.073957
18 6 -5.581578 -0.811312 0.039289
19 6 -4.941681 -2.080205 0.155595
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Fig. S7. Molecular structure of [rac-1] optimized by the DFT calculation.

Table S4. Molecular coordinates of [rac-1]" optimized by the density functional
calculation
Atomic number x/A yIA z/IA

1 29 -0.000323 1.851088 -0.000913
2 8 1.552364 2.785849 -0.915060
3 8 -1.553204 2.784654 0.915793
4 7 1.342241 0.247454 0.427316
5 7 -1.342296 0.246986 -0.426822
6 6 2.818387 2.663990 -0.581574
7 6 3.709912 3.759704 -0.891066
8 6 5.059313 3.748364 -0.559250
9 6 5.629034 2.621046 0.094203
10 6 4.809649 1.528764 0.380745
11 6 3.416788 1.494636 0.064999
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Fig. S8. Molecular structure of [meso-1] optimized by the DFT calculation.

Table S5. Molecular coordinates of [meso-1] optimized by the density functional

calculation
Atomic number x/A yIA z/IA
1 29 -0.195601 -1.528507 -1.081780
2 8 -1.821297 -1.731641 -2.189949
3 8 0.752635 -3.249030 -0.555311
4 7 -1.452051 0.310216 -0.271127
5 7 1.301811 -0.402456 -0.343675
6 6 -3.048015 -1.715871 -1.695729
7 6 -4.086646 -2.421204 -2.401398
8 6 -5.393806 -2.499867 -1.925281
9 6 -5.748467 -1.893578 -0.690686
10 6 -4.765102 -1.203874 0.025081
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Fig. S9. Molecular structure of [2] optimized by the DFT calculation.

Table S6. Molecular coordinates of [2] optimized by the density functional
calculation
Atomic number x/A yIA z/IA
1 29 -0.000001 -0.161756 0.000051
2 8 1.690368 -1.359798 -0.100728
3 8 -1.690418 -1.359810 0.101013
4 7 1.294858 1.453284 0.477637
5 7 -1.294774 1.453245 -0.477475
6 6 2.957447 -1.030346 -0.072770
7 6 3.961190 -2.048956 -0.307095
8 6 5.325392 -1.778498 -0.273968
9 6 5.804621 -0.459415 -0.028641
10 6 4.869753 0.555597 0.179330
11 6 3.463664 0.319605 0.174367
12 6 2.600553 1.470198 0.358648
13 6 0.555556 2.723392 0.542804
14 6 -0.555470 2.723350 -0.542725
15 6 -2.600488 1.470169 -0.358693
16 6 -3.463641 0.319608 -0.174424
17 6 -4.869725 0.555632 -0.179587
18 6 -5.804642 -0.459343 0.028332



Electronic Supplementary Information for Dalton Transactions
This journal is © The Royal Society of Chemistry 2009

19 6 -5.325474 -1.778424 0.273803
20 6 -3.961284 -2.048914 0.307118
21 6 -2.957485 -1.030339 0.072864
22 1 3.587351 -3.052520 -0.499366
23 1 6.037911 -2.587211 -0.441748
24 1 6.872225 -0.250615 -0.009605
25 1 5.215090 1.576626 0.358460
26 1 3.125958 2.444593 0.367381
27 1 1.208413 3.608388 0.402126
28 1 0.075119 2.801792 1.530003
29 1 -1.208337 3.608350 -0.402122
30 1 -0.075027 2.801681 -1.529927
31 1 -3.125884 2.444565 -0.367633
32 1 -5.215015 1.576657 -0.358830
33 1 -6.872238 -0.250520 0.009148
34 1 -6.038035 -2.587107 0.441545
35 1 -3.587493 -3.052475 0.499497
References

1. Gaussian 03, Revision B.05, M. J. Frisch, G. W. Trucks, H. B. Schlegel, G. E.
Scuseria, M. A. Robb, J. R. Cheeseman, J. A. Montgomery, Jr., T. Vreven, K. N.
Kudin, J. C. Burant, J. M. Millam, S. S. Iyengar, J. Tomasi, V. Barone, B.
Mennucci, M. Cossi, G. Scalmani, N. Rega, G. A. Petersson, H. Nakatsuji, M.
Hada, M. Ehara, K. Toyota, R. Fukuda, J. Hasegawa, M. Ishida, T. Nakajima, Y.
Honda, O. Kitao, H. Nakai, M. Klene, X. Li, J. E. Knox, H. P. Hratchian, J. B.
Cross, C. Adamo, J. Jaramillo, R. Gomperts, R. E. Stratmann, O. Yazyev, A.J.
Austin, R. Cammi, C. Pomelli, J. W. Ochterski, P. Y. Ayala, K. Morokuma, G. A.
Voth, P. Salvador, J. J. Dannenberg, V. G. Zakrzewski, S. Dapprich, A. D. Daniels,
M. C. Strain, O. Farkas, D. K. Malick, A. D. Rabuck, K. Raghavachari, J. B.
Foresman, J. V. Ortiz, Q. Cui, A. G. Baboul, S. Clifford, J. Cioslowski, B. B.
Stefanov, G. Liu, A. Liashenko, P. Piskorz, I. Komaromi, R. L. Martin, D. J. Fox,
T. Keith, M. A. Al-Laham, C. Y. Peng, A. Nanayakkara, M. Challacombe, P. M.
W. Gill, B. Johnson, W. Chen, M. W. Wong, C. Gonzalez, and J. A. Pople,
Gaussian, Inc., Pittsburgh PA, 2003.

2. M. M. Bhadbhade and D. Srinivas, Inorg. Chem., 1993, 32, 6122-6130.




<<
  /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 300
  /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 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /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


