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General Experimental Conditions

All reactions were performed under a protective argon atmosphere using standard Schlenk
techniques. Toluene and hexane were dried by heating to reflux over sodium benzophenone
ketyl and distilled under nitrogen prior to use. NMR spectra were recorded on a Bruker
DPX 400 MHz spectrometer, operating at 400.13 MHz for 'H, 150.32 MHz and 100.62
MHz for *C{'H}.

General Crystallography: All data was collected at 123 K on Oxford-Diffraction CCD
diffractometers using Mok, radiation, A = 0.71073 A. All refinements were to convergence
on F* and used all unique reflections and the program SHELXL-97."" Selected
crystallographic parameters are given in table S1 and full data has been deposited, see

CCDC reference numbers 838243-838246. See http://www.rsc.org/
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Table S1: Crystallographic Data

A—J}

Compound 3 4/6 5 8
Formula Cs¢HseFeN;NaOZn | 0-95(CaiHysFelO) Cy1HyFeO Cy3HgsFeN;NaOZn
0.05(C;;HyoFel,0)
Fw 691.05 474.14 / 600.05 346.24 783.18
Crystal system monoclinic monoclinic monoclinic triclinic
Space group P2,/c P2,/c P2i/n P-1
a, A 16.5928(8) 9.6150(3) 10.9164(6) 11.0692(8)
b, A 11.8192(4) 11.7549(4) 25.1685(13) 14.4319(10)
c, A 19.0005(8) 17.2226(5) 18.3340(11) 14.6345(7)
o, deg 90 90 90 102.227(5)
B, deg 111.772(5) 105.283(3) 91.060(5) 111.723(5)
7, deg 90 90 90 100.148(6)
v, A’ 3460.5(3) 1877.72(10) 5036.4(5) 2037.4(2)
VA 4 4 12 2
Deareas g €M™ 1.326 1.677 1.370 1.277
B, mm™’ 1.157 2.452 0.900 0.991
T,K 123 123 123 123
Crystal size, mm 0.1 x0.1x0.1 0.1 x0.1x0.1 0.3x0.05x0.05 0.1x0.1x0.1
Measured reflns 20669 27212 45919 20067
Unique reflns 8165 5212 10967 8608
Rin 0.0648 0.0547 0.1130 0.0562
No of parameters 395 206 631 486
R (F, F* > 20) 0.0464 0.0505 0.0580 0.0430
R,, (F*, all data) 0.0771 0.1161 0.1252 0.1091
Goodness of fit 0.787 1.128 0.990 1.027
Max, min Ap, e
0.818,-0.479 1.336,-0.621 0.502,-0.618 0.748,-0.814
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Figure S1. 'H and “C{'H} NMR spectra of [(TMEDA)Na(p-TMP)Zn{OC(‘Bu)(Ph)(5’-
CsH;z)Fe(5-CsHs)}] (3) in dg-benzene.
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Table S2. 'H and °C{'H} NMR resonances of 2 and 3 in ds-benzene solutions.
N

a
| \TMP
Bu (o)
o \

R Zn
\
Ph)l@ (cp*) O (Cp*)

2 @b) (CsHs)

Fe
: CdD} (CsHs)

8'H(3) (ppm) 8 C{'H}(3) (ppm) 8 'H@)(ppm) & “C{'H}(2) (ppm)
Ph (Cipso) - 154.5 - 140.5
Ph(CH,/11,) 8.19 128.7 7.94 131.3
Ph(CH,y.c1) 7.36 126.0 7.12 128.5
Ph(CH,.) 7.26 124.9 7.18 128.3
Cc-0 - 81.3 - 197.3
Cp*(CH) 4.70,4.63,4.33 73.0, 70.8, 70.0 4.84,4.13 72.3,71.8
Cp*(C-CO) - 75.3 - 79.2
Cp* (C-Zn) - 111.8 - -
CsHs 3.84 68.0 3.91 70.3
TMEDA  1.94 (NCH3), 1.78 (NCH,) 57.5, 46.6 - -
TMP 1.78 (B-H), 1.39 (y-H) ~ 53.0 (Ca), 41.2 (CPB), 19.8 (Cy) - -
o-Me TMP 1.52,1.44 36.8, 36.1 - -
‘Bu 1.06 40.5 (CH3), 28.2 (C) - -

Figure S2. X-ray crystallographic structure of [(TMEDA)Na(u-TMP)Zn{OC(‘Bu)(;’-
CsH;)Fe(5’-CsHs)}.C7Hg] (8) with selective atom labelling and 40% probability ellipsoids.
Hydrogen atoms and minor disordered component of TMEDA have been omitted for

clarity.
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Figure S3. 'H and “C{'H} NMR spectra of [PhC(OH)('Bu)(i7’-CsHsI)Fe(7°-CsHs)] (4)in
CDCl; (spectra contains traces of [PhC(OH)(‘Bu)(i7°-CsHsI)Fe(i°-CsHiD)] (6)).
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Figure S4. 'H and "C{'H} NMR spectra of [4-'Bu-C¢H4C(=0)(5°-CsH4)Fe(5°-CsHs)] (5) in
CDCls.
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Figure S5. 'H and C{'H} NMR spectra of [PhC(OH)(‘Bu)(5°-CsHsD)Fe(°-CsHs)] (7-D)
in CDCl;, and ’D NMR spectra in CHCl;.
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Figure S6. 'H and “C{'H} NMR spectra of [PhC(OH)(‘Bu)(5’-CsH4)Fe(5’-CsHs)] (7) in
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Figure S7: '"H NMR in dg-benzene of the filtrate solution from the reaction of 1 with 2.
Highlighted in purple appear the resonances which are suggested to belong to the 1,6
addition organometallic intermediate 1.

[CsH5C(OH)'Bu(i7°-CsHy)Fe(5°-CsHs)] (7) and ['Bu-C¢H4CO(5>-CsHy)Fe(n>-CsHs)] (5).
Benzoylferrocene (0.290 g, 1 mmol) was dissolved in Toluene (7 mL) and added via
cannula to a second Schlenk tube containing isolated crystals of 1 (0.460 g, 1 mmol,
prepared as described above). The resulting deep red solution was stirred for 2 hours at
room temperature, after which time TEMPO (0.468 g, 3 mmol) was added, and the reaction
stirred for a further 20 hours at room temperature. The reaction was quenched with saturated
NH4Cl solution (5 mL) and then extracted with EtOAc (3 x 15 mL). The combined organic
extracts were dried over MgSO,4 and concentrated in vacuo. The crude residue was purified
by column chromatography (eluent: hexane/diethyl ether, 1:0 — 9:1) giving 7 (0.1185 g,
34%) as an orange solid and 5 (0.1415g, 41%) as a red solid.

NMR data for [C¢HsC(OH)'Bu(y’-CsHy)Fe(°-CsHs)] (7). '"H NMR (400.13 MHz, 298K,
CDCls) 6 7.67 (2H, doublet, CHorno), 7.35 (2H, triplet, CHmeta), 7.27 (1H, triplet, CHpara),
4.52 (1H, multiplet, CsHa4), 4.33 (1H, multiplet, CsHa4), 4.21 (1H, multiplet, CsHa4), 4.17 (1H,
multiplet, CsHy), 3.88 (5H, singlet, CsHs), 2.65 (1H, singlet, OH), 0.95 (9H, singlet, C(CH3)3,
‘Bu). “C{'H} NMR (100.62 MHz, 298K, CDCl3) 5 146.0 (Cipso)> 127.3 (Cortho)s 126.8 (Cineta),
126.2 (Cpara), 95.8 (C-0O), 79.6 (OC-Ccp), 69.8 (CsHy), 68.9 (CsHs), 68.5 (CsHy), 68.4
(CsHs), 67.0 (CsHy), 39.0 (C(CH3)3, ‘Bu), 26.5 (C(CH3)s, ‘Bu).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /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 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /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 true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /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 <<
    /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 <>
    /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.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [200 200]
  /PageSize [595.276 841.890]
>> setpagedevice


