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Fig. S1 showing 2-D supramolecular structure of 2a constructed by intermolecular π···π 

interactions between phen planes and C-H···π interactions between arene amine rings and 
phenyl H atoms. 

 

 
 
Fig. S2 showing 2-D supramolecular structure of 3a constructed by intermolecular C-H···π 

interactions between arene amine rings and phenyl H atoms. 
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Fig. S3 showing 2-D supramolecular structure of 4a constructed by intermolecular T-shaped 

C-H···π interactions between arene amine rings and H atoms on phen. 

 
Fig. S4 showing 2-D supramolecular structure of 3b constructed by intermolecular T-shaped 

C-H···π interactions between arene amine rings and H atoms on dmp. 
 
 

  
 

Fig. S5 Contour plots of the HOMO (the left) and LUMO (the right) of 2a 
 

 
 

Fig. S6 Contour plots of the HOMO (the left) and LUMO (the right) of 2b 
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Table S1. Selected bond Lengths (Å) and angles (°) 
 for complexes 1a, 1b, 2a, 2b, 3a, 3b, 4a and 4b 

 
1a 

Cu(1)-N(2) 2.060(3) Cu(1)-N(3) 2.077(3) 
Cu(1)-P(1) 2.2404(11) Cu(1)-P(2) 2.2474(10 
N(2)-Cu(1)-N(3) 80.95(11) N(2)-Cu(1)-P(1) 118.03(8) 
N(3)-Cu(1)-P(1) 109.91(8) N(2)-Cu(1)-P(2) 125.85(8) 
N(3)-Cu(1)-P(2) 114.03(8) P(1)-Cu(1)-P(2) 105.36(3) 
 

1b 
Cu(1)-N(3) 2.046(3)     Cu(1)-N(2) 2.076(3) 
Cu(1)-P(1) 2.2368(9) Cu(1)-P(2) 2.2382(9 
N(3)-Cu(1)-N(2) 81.68(12) N(3)-Cu(1)-P(1) 121.65(8) 
N(2)-Cu(1)-P(1) 121.30(8) N(3)-Cu(1)-P(2) 115.61(8) 
N(2)-Cu(1)-P(2)   117.16(8) P(1)-Cu(1)-P(2) 100.39(4) 
 

2a 
Cu(1)-N(4) 2.055(2) Cu(1)-N(3) 2.068(2) 
Cu(1)-P(2) 2.2273(8) Cu(1)-P(1) 2.2482(7) 
Cu(2)-N(5) 2.034(2) Cu(2)-N(6) 2.047(2) 
Cu(2)-P(4)   2.2235(8) Cu(2)-P(3) 2.2306(7) 
N(4)-Cu(1)-N(3) 81.47(9) N(4)-Cu(1)-P(2)   124.06(7) 
N(3)-Cu(1)-P(2)    119.84(7) N(4)-Cu(1)-P(1) 109.12(6) 
N(3)-Cu(1)-P(1) 120.82(7) P(2)-Cu(1)-P(1) 101.89(3) 
N(5)-Cu(2)-N(6) 82.48(10) N(5)-Cu(2)-P(4) 127.08(7) 
N(6)-Cu(2)-P(4)   113.41(7) N(5)-Cu(2)-P(3) 113.76(7) 
N(6)-Cu(2)-P(3) 117.39(7) P(4)-Cu(2)-P(3) 102.85(3) 
 

2b 
Cu(1)-N(3) 2.046(5) Cu(1)-N(2) 2.080(5) 
Cu(1)-P(1) 2.2435(18) Cu(1)-P(2)    2.2440(17) 
N(3)-Cu(1)-N(2) 81.6(2) N(3)-Cu(1)-P(1)   120.12(15)  
N(2)-Cu(1)-P(1)   112.39(14)  N(3)-Cu(1)-P(2) 122.55(14) 
N(2)-Cu(1)-P(2)   118.14(14)  P(1)-Cu(1)-P(2)    101.90(6 
 

3a 
Cu(1)-N(2) 2.054(4) Cu(1)-N(3) 2.071(4) 
Cu(1)-P(2)   2.2266(13) Cu(1)-P(1)   2.2512(13) 
N(2)-Cu(1)-N(3) 81.66(16)  N(2)-Cu(1)-P(2)   118.27(11) 
N(3)-Cu(1)-P(2)       125.41(12) N(2)-Cu(1)-P(1)    110.67(11) 
N(3)-Cu(1)-P(1)    119.22(12) P(2)-Cu(1)-P(1) 101.16(5 
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3b 
Cu(1)-N(3) 2.057(5) Cu(1)-N(2) 2.071(6) 
Cu(1)-P(2) 2.2257(17) Cu(1)-P(1) 2.2472(18) 
N(3)-Cu(1)-N(2) 81.9(2) N(3)-Cu(1)-P(2) 120.71(16) 
N(2)-Cu(1)-P(2) 119.89(15) N(3)-Cu(1)-P(1) 107.71(14) 
N(2)-Cu(1)-P(1) 121.33(15) P(2)-Cu(1)-P(1) 104.41(7) 
 

4a 
Cu(1)-N(3)   2.049(2)  Cu(1)-N(4)    2.052(2) 
Cu(1)-P(2) 2.2120(9) Cu(1)-P(1) 2.2347(9)  
Cu(2)-N(6)      2.042(3) Cu(2)-N(5) 2.055(2) 
Cu(2)-P(3)   2.2281(9) Cu(2)-P(4)   2.2284(9) 
N(3)-Cu(1)-N(4) 82.29(10)  N(3)-Cu(1)-P(2) 112.22(8) 
N(4)-Cu(1)-P(2)    122.94(8) N(3)-Cu(1)-P(1) 108.22(8) 
N(4)-Cu(1)-P(1) 120.62(7) P(2)-Cu(1)-P(1) 106.90(3) 
N(6)-Cu(2)-N(5) 82.26(11) N(6)-Cu(2)-P(3)   123.13(8) 
N(5)-Cu(2)-P(3)   109.53(8) N(6)-Cu(2)-P(4)   120.61(9) 
N(5)-Cu(2)-P(4)   110.53(7) P(3)-Cu(2)-P(4) 107.00(3) 
 

4b 
Cu(1)-N(3) 2.072(3)  Cu(1)-N(4) 2.089(3) 
Cu(1)-P(1) 2.2445(11) Cu(1)-P(2) 2.2647(11) 
Cu(2)-N(5) 2.072(5) Cu(2)-N(6) 2.111(5) 
Cu(2)-P(3)   2.2550(14) Cu(2)-P(4)   2.2617(14) 
N(3)-Cu(1)-N(4)   80.40(12) N(3)-Cu(1)-P(1)     126.15(10) 
N(4)-Cu(1)-P(1)    121.66(10) N(3)-Cu(1)-P(2)    119.24(10) 
N(4)-Cu(1)-P(2)     104.22(9) P(1)-Cu(1)-P(2)   102.93(4) 
N(5)-Cu(2)-N(6)   81.5(3) N(5)-Cu(2)-P(3)   122.27(15) 
N(6)-Cu(2)-P(3)   112.00(15) N(5)-Cu(2)-P(4)       122.08(15) 
N(6)-Cu(2)-P(4)     111.56(15) P(3)-Cu(2)-P(4)    104.97(5) 
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Table S2. Crystal and structure refinement data of complexes 

 
 1a 1b 2a 2b 3a 3b 4a 4b 

formula C44H37N3BF4P2 CCu  46H41N3BF4P2 CCu  82H68N6B2F8P4Cu2 C  86H76N6F8P4B2Cu2 C  100H86B2N6F8P4Cu2 C  104H94N6B2F8P4Cu2 C  90H75N7B2F8P4Cu2 C  92H80N6O2B2F8P4Cu2 

fw 820.06 848.11 1562.00 1618.11 1796.33 1852.43 1679.15 1726.20 

a (Å) 11.715(3) 14.871(3) 9.4138(3) 9.469(3) 15.1247(6) 12.7492(5) 21.227(2) 26.3858(4) 

b (Å) 12.682(4) 4.472(3) 18.5980(7) 20.695(5) 17.5097(6)  17.7212(6)  23.148(3) 16.0439(3) 

c (Å) 13.797(3) 19.411(4) 22.5631(8) 20.233(5) 18.4113(6)  21.2195(7)A 16.976(2) 19.7920(3) 

α (°) 87.688(2) 90 72.718(3) 90 68.401(3) 90 90  

β (°) 73.678(2) 99.221(3 89.843(3) 100.396(6) 76.139(3)  100.035(4)  103.134(2) 92.402(2) 

γ (°) 88.855(3) 90 85.223(3) 90 87.182(3) 90 90 90 

V (Å3 1965.6(8) ) 4123.5(13) 3757.9(2) 3899.6(18) 4397.3(3) 4720.8(3) A^3 8123.2(16) 8371.2(2) 

Z 2 4 2 2 2 2 4 4 

space 

group 

P-1 P 21 P-1 /n P 21 P -1 /c P 21 P 2/n 1 P 2/c 1

T (K) 

/c 

296(2) 296(2) 150 (2) 173(2) 150(2) 150 173(2) 150(2) 

λ(Å) 0.71073 0.71073 1.54180 0.71073 1.54180 1.54184 0.71073 1.54180 

Dcalcd(g 

cm-1

1.386 

) 

1.366 1.380 1.378 1.357 1.303 1.373 1.370 

R1 0.0504 (I >2σ 

(I)) 

0.0503 0.0408 0.0636 0.0708 0.0756 0.0473 0.0671 

wR2 0.1464 (I>2σ 

(I) 

0.1516 0.0996 0.1326 0.2128 0.2163 0.1335 0.1943 

 
 

Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2011



<<

  /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 1.6

  /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 (None)

  /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 <>

    /ENG ()

    /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.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 779.528]

>> setpagedevice



