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General procedures and materials

The reactions in Table 1 were performed under an argon atmosphere using standard
Schlenk-type glasswares on a dual-manifold Schlenk line. Reagents and solvents were
dried and purified by usual procedures.' [IrCl(cod)]z’2 [Ir(cod)g]BF4,3 [IrCL,Cp*],"* and
2-methyl-2-(4-methylphenyl)propanal’ were prepared as described in their literatures.
p-Amyloxybenzaldehyde-d; was purchased from CDN isotopes Inc. and distilled under
Ar. Other chemicals were purchased from commercial sources. 'H and °C NMR spectra
were measured with a JEOL ECX-400P spectrometer. The '"H NMR chemical shifts are
reported relative to tetramethylsilane (TMS, 0.00 ppm) or residual protiated solvent
(7.26 ppm) in CDCl;. The '*C NMR chemical shifts are reported relative to CDCls (77.0
ppm). EI-MS were recorded on a Shimadzu GCMS-QP5050A with a direct inlet.
Column chromatography was carried out on silica gel (Kanto N60, spherical, neutral,
63-210 pum). GC analysis was carried out using Shimadzu GC-17A equipped with an
integrator (C-R8A) with a capillary column (CBP-5, 0.25 mm i.d. x 25 m).
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Decarbonylation of 2-naphthaldehyde (Table 1, entry 5)

To a 10 cm® Schlenk flask with a reflux condenser were added [IrCl(cod)], (8.4 mg,
0.0125 mmol) and PPh; (6.6 mg, 0.025 mmol). The flask was evacuated and backfilled

with argon three times. Then a degassed dioxane (1.0 cm®) was added to the flask and

the resultant solution was stirred at room temperature for 10 min. 2-Naphthaldehyde
(78.1 mg, 0.50 mmol) was added to the flask and the mixture was heated under reflux
(bath temp. 110 °C) for 48 h under an argon atmosphere (balloon). After cooling to
room temperature, the reaction mixture was diluted with diethyl ether (5.0 cm’) and
added tridecane (0.205 mmol) as an internal standard. The yield of the product,
naphthalene, was determined by GC analysis (95%).

Decarbonylation of p-amyloxybenzaldehyde-d; (Table 2, entry 10)

-CO
n-C5H11O@CDO n—C5H11OOD

To a 10 cm® Schlenk flask with a reflux condenser were added [IrCl(cod)], (16.8 mg,
0.025 mmol) and PPhs (13.1 mg, 0.050 mmol). Then dioxane (unpurified, 1.0 cm®) was

added to the flask and the resultant solution was stirred at room temperature for 10 min

under an air. p-Amyloxybenzaldehyde-d; (193 mg, 1.0 mmol, 99.7%-d) was added to
the flask and the mixture was heated under reflux (bath temp. 110 °C) for 72 h. After
cooling to room temperature, the mixture was diluted with pentane and washed with
water and brine. The organic layer was dried over Na;SO,, filtered and evaporated
carefully. The crude product was purified by silica gel column chromatography using
pentane as an eluent to give p-amyloxybenzene-d; (134 mg, 81%, deuterium
incorporation >99% determined by 'H NMR) as a colorless oil: 'H NMR (400 MHz,
CDCl): 6 7.25 (d, J = 8.2 Hz, 2H), 6.88 (d, J = 8.7 Hz, 2H), 3.92 (t, J = 6.6 Hz, 2H),
1.73-1.80 (quintet, 2H, J = 7.2 Hz), 1.32-1.47 (m, 4H), 0.92 (t, J = 7.0 Hz, 3H). °C
NMR (100 MHz, CDCls) 159.1, 129.2, 120.1('Jcp = 24 Hz), 114.4, 67.8, 29.0, 28.2,
22.5, 14.0. EI-MS: m/z 166 ((M+H]", 1%), 165 (IM]", 8), 95 (100).
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General procedure for kinetic study
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To a 10 cm® Schlenk flask with a reflux condenser were added [IrCl(cod)], (16.8 mg,
0.025 mmol) and PPh; (13.1 mg, 0.050 mmol). The flask was evacuated and backfilled

with argon three times. Then a degassed dioxane (1.0 cm®) was added to the flask and

H/D

H

the resultant solution was stirred at room temperature for 10 min.
p-Amyloxybenzaldehyde-d or  p-amyloxybenzaldehyde-d, (1.0 mmol),
p-methoxybenzaldehyde (1.0 mmol) and bibenzyl (0.50 mmol) as an internal standard
were added to the flask and the mixture was heated under reflux (bath temp. 110 °C)
under an argon atmosphere (balloon). A small aliquot (0.01 cm®) was taken out from the
reaction mixture at suitable interval. The samples were diluted with diethyl ether (0.05
cm’) and analyzed by GC (Figure 1). The data during 4-20 h (the conversions after 20 h
were 72% for p-amyloxybenzaldehyde-d, and 52% for p-amyloxybenzaldehyde-d,)
were used for the kinetic measurement because these reactions had the induction

periods.
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Figure 1 The kinetic isotope effect (kny/kp) measurement for the

p-amyloxybenzaldehydes.

References

1 W. L. F. Armarego and D. D. Perrin, Purification of Laboratory Chemicals, 5th ed.,
Burrerworth-Heinemann, Oxford, U. K., 2003.

2 R. H. Crabtree, J. M. Quirk, H. Felkin and T. Fillebeen-Khan, Synth. React. Inorg.
Met. Org. Chem., 1982, 12, 407-413.

3 T. G. Schenck, J. M. Downes, C. R. C. Milne, P. B. Mackenzie, H. Boucher, J.
Whelan and B. Bosnich, Inorg. Chem., 1985, 24, 2334-2337.

4 C. White, A. Yates and P. M. Maitlis, Inorg. Synth., 1992, 29, 228-230.

5 M. Yamashita, Y. Ono and H. Tawada, Tetrahedron, 2004, 60, 2843-2849.




<<
  /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


