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Table SI-1. Crystallographic Data for M(TtzPh,Me)2 (1M, M = Zn, Cu, Ni, Co, Fe, Mn). 

 1Zn 1Cu 1Ni 1Co 1Fe 1Mn 
formula C54H50 

B2N18Zn 
C54H50 

B2CuN18 
C54H50 

B2N18Ni 
C54H50 

B2CoN18 
C54H50 

B2FeN18 
C54H50 

B2MnN18 

Fw 1038.11 1036.28  1031.43 1031.67  1028.59  1027.68  
color 
/habit 

colorless 
block 

red 
block 

green 
block 

pink 
block 

colorless 
block 

colorless 
block 

crystal 
system 

trigonal monoclinic trigonal trigonal trigonal trigonal 

space 
group 

R c C2/c R c R c R c R c 

a/Ǻ 13.9305(3) 24.899(3) 13.9385(9)  13.8978(15) 13.9034(4)  13.8711(8) 
b/Ǻ 13.9305(3) 13.9223(18)  13.9385(9)  

 
13.8978 13.9034(4)  13.8711(8) 

c/Ǻ 43.3326(18)  16.092(2)  43.155(6) 43.178(5) 43.507(3) 43.853(5) 
/deg 90  90 90 90 90 90 
/deg 90  120.3208(19)  90 90 90 90 
/deg 120 90 120 120 120 120 
V/Ǻ3 7282.5(4)  4815.2(11)  7261.0(12) 7222.5(12) 7283.4(5) 7307.2(11) 
Z 6 4 6 6 6 6 
Dcalcd 
/gcm-3 

1.420 1.429  
 

1.415 1.423  1.407 1.401 

 (mm-1) 0.567 0.515 0.462 0.418 0.371 0.332 
F (000) 3240 2156 3228 3222 3216 3210 
crystal 
dimens 
(mm) 

0.450.43 
0.25 

0.370.33 
0.31 

0.550.50 
0.33 

0.550.50 
0.33 

0.550.49 
0.43 

0.450.40 
0.10 

θ (deg) 1.93-28.27 1.74-28.28 2.53-30.58 2.53-29.20 2.52-31.31 2.52-31.40 
Rint 0.0219 0.0510 0.0388 0.0348 0.0248 0.0506 
No. of 
measd 
reflections 

13581 36501 9297 6495 6475 14357 

No. of 
obsd 
reflections 

2017 6518 2004 1997 2010 2031 

GOF 1.060 1.033 1.034 1.034 1.042 1.069 
Final R 
indices 
[I>2I]   
R1 (%)a, 
wR2 (%)a 

2.97, 8.06 3.82, 8.75 3.78, 10.02 3.94, 9.63 3.36, 8.58 3.78, 9.35 

   
aQuantity minimized = R(wF2) = {[w(Fo

2 –Fc
2)2]/(wFo

2)21/2 : R(F) = /(Fo),  
 = |(Fo – Fc)| : w = [σ2(Fo

2) + (aP)2 + bP]-1 :P = [2Fc
2 + Max(Fo,0)]/3 
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Table SI-2. Crystallographic Data for Cu(TtzPh,Me*)2 (1Cu*), 
(TtzPh,Me*)Ni(TtzPh,Me)•1.16CH2Cl2•0.50C6H14•0.50H2O (1Ni*•solvents), (TtzPh,Me)Ni(OH2)Cl (2), 
(TtzPh,Me)ZnBr •0.5CH3OH (3½CH3OH) and (TtzMe,Me)2Co•2CH2Cl2 (52CH2Cl2). 

 1Cu* 1Ni*•solvents
a 2 3•½CH3OH 5•2CH2Cl2 

formula C54H50 

B2CuN18 
C54H50B2N18 Ni, 
CH2Cl2 

C27H27BClN9 
NiO 

2(C27H25B 
BrN9Zn), 
CH4O 

C26H42B2Cl4 
Co N18 

Fw 1036.29 1116.38 598.55 1295.34 829.13  
color 
/habit 

green 
plate 

blue   
block 

brown 
plate 

colorless 
plate 

yellow 
block 

crystal 
system 

triclinic monoclinic monoclinic trigonal triclinic 

space 
group 

P  C2/c P21/n P  P  

a/Ǻ 10.177(2) 37.1971(18) 12.1457(10) 10.952(3) 10.5094(16) 
b/Ǻ 10.959(2) 13.2418(6) 16.6085(13) 10.952(3) 10.5276(17) 
c/Ǻ 11.986(2) 25.1526(12)  13.3465(10) 13.883(4) 19.314(4) 
/deg 67.639(6)  90 90 90 101.173(3) 
/deg 86.395(5) 107.4116(7) 90.630(2) 90 96.336(3) 
/deg 77.426(5) 90 90 120 114.198(2)  

 
V/Ǻ3 1206.3(4) 11821.4(10) 2692.1(4) 1442.1(7) 1868.7(6)  

 
Z 1 8 4 1 2 
Dcalcd 
/gcm-3 

1.426 1.255 1.477 1.492 1.474 

 (mm-1) 0.514 0.471 0.860 2.273 0.793 
F (000) 539 4640 1240 658 858 
crystal 
dimens 
(mm) 

0.370.33 
0.10 

0.550.50 
0.45 

0.300.22 
0.08 

0.310.27 
0.11 

0.410.39 
0.27 

θ (deg) 2.58-31.33 2.27-31.35 2.25-29.47 2.15-28.31 1.10-31.51 
Rint 0.0337 0.0261  0.0465 0.0327 0.0340 
No. of 
measd 
reflections 

12510 45740 17561 20009 42736 

No. of 
obsd 
reflections 

5928 17863 6615 2421 11342 

GOF 1.049 1.072 1.037 1.058 1.065 
Final R 
indices 
[I>2I]   
R1 (%)b, 
wR2 (%)b 

4.75, 10.42 4.09, 10.65 5.43, 12.58 2.74, 6.96 5.93, 16.48 

   
aAdditonal disordered solvent is present in the structure of 1Ni*•solvents. The data were corrected using back-Fourier 
transform methods (Squeeze) 
bQuantity minimized = R(wF2) = {[w(Fo

2 –Fc
2)2]/(wFo

2)2}1/2 : R(F) = /(Fo),  
 = |(Fo – Fc)| : w = [σ2(Fo

2) + (aP)2 + bP]-1 :P = [2Fc
2 + Max(Fo,0)]/3 
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 Figure SI-1.  Molecular diagram of (TtzPh,Me)ZnBr (3) • 0.5CH3OH.  Ellipsoids are shown at 
30% probability. Hydrogen atoms are omitted for clarity. Selected bond lengths (Å) and angles 
(˚): Zn-N1 2.036(2), Zn-Br 2.2713(8), N1-Zn-N1 91.86(6), N1-Zn-Br 123.93(5). 
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Figure SI-2.  Molecular diagram of (TtzPh,Me)2Zn (1Zn).  Ellipsoids are shown at 30% 
probability. Hydrogen atoms are omitted for clarity. 
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Figure SI-3.  View down the B-M-B axis of various Ttz complexes.  Color code: pink = B, blue 
= N, black = carbon.  The metal atom is hidden by the B atom.  In 1Ni* and 1Cu*, the rearranged 
Ph ring is circled in red.  

 1Ni* (bottom left is rearr Ph far away).     

            (TtzPh,Me)2Co:        (TtzPh,Me)2Ni:          (TtzPh,Me)2Cu: 

      
       
        (TtzMe,Me)2Co:          1Ni*:                        1Cu*: 

    
 
(TtzPh,Me)2Zn:      (TtzPh,Me)2Fe:           (TtzPh,Me)2Mn: 
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Figure SI-4. Temperature dependent NMR of the rearranged (TtzPh,Me*)Ni(TtzPh, Me) complex. 
Inset: Plot of chemical shift vs. inverse temperature, only showing those that move with 
temperature. Those not included (C, E, F, H and J) showed no temperature dependence. 
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Figure SI-5.  Molecular diagram of (TtzPh,Me)2Fe (1Fe).  Ellipsoids are shown at 30% probability. 
Hydrogen atoms are omitted for clarity. 
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Figure SI-6.  Molecular diagram of (TtzPh,Me)2Mn (1Mn).  Ellipsoids are shown at 30% 
probability. Hydrogen atoms are omitted for clarity.  
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Figure SI-7.   Coordination environment around the metal centers in (TtzPh,Me)2M (1M, M = Zn, 
Co, Fe, Mn). 
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Figure SI-8. Comparison of observed (top) and predicted (bottom) powder patterns for 
Co(TtzPh,Me)2. 
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Figure SI-9.  Comparison of observed (top) and predicted (bottom) powder patterns for 
Mn(TtzPh,Me)2. 
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Figure SI-10.  Comparison of observed (bottom) and predicted (top) powder patterns for 
Fe(TtzPh,Me)2.  Since the experimental powder pattern was obtained in air, some decomposition 
via oxidation of Fe is possible, and could account for imperfections in the fit. 
 

 
  

Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2012



<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


