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General Procedures  
All manipulations involving air and moisture-sensitive compounds were carried out 
under atmosphere of dry nitrogen, by using standard Schlenk tube techniques. All 
solvents were distilled over appropriate drying agents prior to use. IR spectra were 
recorded on a HORIBA FT/IR 730 spectrometer. 1H NMR (300 MHz) and 13C{1H} 
NMR (75 MHz) spectra were recorded on a Bruker DPX300 spectrometer at ambient 
temperature. 31P{1H} NMR (162 MHz) spectra were recorded on a JEOL JNM-Ex400 
spectrometer. 1H and 13C{1H} NMR chemical shifts were reported in ppm relative to 
Me4Si. 31P{1H} NMR chemical shift was reported in ppm relative to external aq 85% 
H3PO4. High-resolution mass spectra were obtained with a JEOL JMS-700 mass 
spectrometer at an ionization potential of 70 eV.  

Alkynes obtained from commercial source were distilled before use. Ethyl 
phenylphosphinate, purchased form Aldrich, was distilled before use. Palladium acetate 
was purchased from Tokyo Kasei, Ltd. and used as received. Phosphines, dppp, dppb 
(Tokyo Kasei, Ltd), dppe (Wako), dppf and xantphos (Aldrich) were obtained from 
commercial sources and used as received. PhPMe2 (Aldrich) was distilled before use 
while t-Bu3P (Strem Chemicals) was used as received. 
 
Synthesis of ethyl (1-phenylethenyl)phenylphosphinate; a representative procedure 

To a mixture of Pd(OAc)2 (0.0148 g, 0.066 mmol) and dppe (1.5 equivalents 
relative to palladium) in dry toluene (3 mL) under nitrogen were added ethyl 
phenylphosphinate (0.226 g, 1.33 mmol) and phenylacetylene (0.142 g, 1.39 mmol). The 
solution was heated at 100 °C for 3 h to produce a transparent yellow solution, which was 
evaporated. The residue was purified using column chromatography on silica gel 
(i-PrOH/hexane = 1/9) to afford a colourless oil. The major regioisomer 2a could be 
separated by Kugelrohr distillation (145 °C/0.226 mm/Hg , 325 mg). 
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Ethyl [1-(p-methylphenyl)ethenyl]phenylphosphinate 

P(O)(OEt)Ph
Me

 

Column chromatography afforded the product ((251.2 mg, 66.1% isolated 
yield), which was further purified by PTLC (hexane-isopropanol 9:1).  Colourless oil.  
1H NMR (CDCl3, 300 MHz): δ 7.69-7.76 (m, 2H, Ph-H), 7.29-7.46 (m, 5H, Ph-H), 7.08 
(d, J(HH) = 8.3 Hz,  2H, Ph-H), 6.27 (dd, 1H, J(HH) = 1.5 Hz, J(HP) = 19.9 Hz), 6.08 
(dd, 1H, J(HH) = 1.5 Hz, J(HP) = 40.7 Hz), 4.06-4.14 (m, 2H, OCH2), 2.30 (s, 3H, Ar- 
CH3), 1.32 (t, J(HH) = 7.1 Hz, 3H, CH3).  31P NMR (CDCl3, 162 MHz): δ 31.4. IR 
(neat, cm-1): 3059, 2981, 1673, 1606, 1510, 1439, 1392, 1278, 1221, 1122, 1034, 955. 
Anal. calcd for C17H19O2P: C, 71.32; H, 6.69. Found: C, 71.23; H, 6.81.  . 
 
Ethyl [1-(p-fluorophenyl)ethenyl]phenylphosphinate 

P(O)(OEt)Ph
F

 

Silica gel column chromatography (hexane/isopropanol = 95 : 5) afforded the 
product (366.6 mg, 72.4 %), which was further purified by PTLC (hexane/isopropanol = 
90 : 10).  Colorless oil.  1H NMR (CDCl3, 300 MHz): δ 7.68-7.73 (m, 2H, Ph-H), 
7.37-7.47 (m, 5H, Ph-H), 6.96 (t, J(HH) = 14.6 Hz, 2H, Ph-H), 6.23 (dd, 1H, J(HH) = 
1.1 Hz, J(HP) = 20.4 Hz), 6.08 (dd, 1H, J(HH) = 1.2 Hz, J(HP) = 39.9 Hz), 4.06-4.15 
(m, 2H, OCH2), 1.33 (t, J(HH) = 7.1 Hz, 3H, CH3).  31P NMR (CDCl3, 162 MHz): 
δ 31.1. IR (neat, cm-1): 3059, 2985, 2902, 1601, 1508, 1439, 1394, 1223, 1161, 1120, 
1028, 955, 843, 800.  Anal. calcd for C16H16FO2P: C, 66.20; H, 5.56. Found: C, 66.43; 
H, 5.67. 
 
Ethyl [1-(p-methoxyphenyl)ethenyl]phenylphosphinate 

P(O)(OEt)Ph
MeO

 

Silica gel column chromatography (hexane/isopropanol = 96 : 4) afforded the 
product (0.163 mg; 39.7% isolated yield).  Colorless oil. 1H NMR (CDCl3, 300 MHz): 
δ 7.69-7.76 (m, 2H, Ph-H), 7.34-7.42 (m, 5H, Ph-H), 6.79 (d, J(HH) = 8.7 Hz, 2H, 6.20 
(dd, 1H, J(HH) = 1.3 Hz, J(HP) = 20.0 Hz), 6.08 (dd, 1H, J(HH) = 1.3 Hz, J(HP) = 41.1 
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Hz), 4.03-4.18 (m, 2H, OCH2), 3.76 (s, 3H, OCH3), 1.33 (t, J(HH) = 6.9 Hz, 3H, CH3).  
31P NMR (CDCl3, 162 MHz): δ 32.5. IR (neat, cm-1): 2979, 2902, 2837, 1606, 1510, 
1439, 1390, 1296, 1254, 1219, 1180, 1120, 1032, 953, 837. Anal. calcd for C17H19O3P: 
C, 67.54; H, 6.33. Found: C, 67.56; H, 6.48. 
 
Ethyl [1-(6-methoxy-2-naphthyl)ethenyl]phenylphosphinate 

MeO

P(O)(OEt)Ph 
Silica gel column chromatography (hexane/isopropanol = 95 : 5) afforded the 

product (0.202 mg; 41.3% isolated yield).  Colorless oil.  1H NMR (CDCl3, 300 MHz): 
δ 7.62-7.84 (m, 5H, Ar-H), 7.36-7.50 (m, 4H, Ar-H), 7.07-7.12 (m, 2H, Ar-H), 6.32 (d, 
1H, J(HP) = 21.2 Hz), 6.21 (d, 1H, J(HP) = 41.6 Hz), 4.09-4.18 (m, 2H, OCH2), 3.88 (s, 
3H, OCH3), 1.33 (t, J(HH) = 7.0 Hz, 3H, CH3).  31P NMR (CDCl3, 162 MHz ): δ 31.9.  
HRMS for C21H21O3P, calcd: 352.1228, found 352.1217.  
 
Ethyl (3-methoxy-1-propen-2-yl)phenylphosphinate 

MeO
P(O)(OEt)Ph  
Silica gel column chromatography (hexane/isopropanol = 95 : 5) afforded the 

product.  Gummy liquid.  1H NMR (CDCl3, 300 MHz): δ 7.77-7.84 (m, 2H, Ph-H), 
7.45-7.55 (m, 3H, Ph-H), 6.12 (dd, dd, 1H, J(HH) = 1.0 Hz, J(HP) = 20.0 Hz), 6.08 (dd, 
1H, J(HH) = 1.0 Hz, J(HP) = 42.2 Hz), 4.03-4.14 (m, 4H, OCH2), 3.28 (s, 3H, OCH3), 
1.36 (t, J(HH) = 7.1 Hz, 3H, CH3).  31P NMR (CDCl3, 162 MHz): δ 31.1. IR (neat, 
cm-1): 2983, 2931, 2900, 1647, 1508, 1439, 1394, 1228, 1209, 1120, 1034, 955. Anal. 
calcd for C12H17O3P: C, 59.99; H, 7.13. Found: C, 60.04; H, 6.88.  



<<
  /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
  /CreateJDFFile false
  /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

  /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


