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The physicochemical properties of c-adducts of aromatic heterocyclic cations hold interest since study
of the reversible rupture and formation of a o-bond between a heteroelement and carbon is possible for these
compounds [1]. In turn, such behavior is extremely important for understanding the mechanism of the Arbuzov
rearrangement, in which (R'0);P"—R? salts are intermediates [2].

UV, 'HNMR, and *'P NMR spectroscopy in acetonitrile was used to study the reaction of a pyrilium or
thiapyrilium salt with triethyl phosphite (P(OEt)s).
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5 R+R! =—CH=CH-CH=CH-, R*> = H, R*R* = —CH=CH-CH=CH—; 1,45 X =0, 2,3 X =S

Pyrilium salts 1a-5a are yellow-green in acetonitrile. Decoloration is noted upon the introduction of
P(OEt); to the pyrilium salt solutions studied, while the intensity of the absorption band with A, 395 nm
decreases with increasing reagent concentration.
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The pyrilium-pyran transition to give a triethoxyphosphonium species was detected by 'H and *'P NMR
spectroscopy. An sp-hybridized carbon atom appears upon the formation of the pyran adduct and there is a shift
of the protons of the pyrilium or thiapyrilium ring from low field to high field. Spin-spin coupling is noted with
the phosphorus atom, which indicates transition of the pyrilium salt to pyran with formation of a tetracoordinated
phosphorus atom. The finding of an upfield shift for H-8 proton and coupling of this proton with *'P
unequivocally demonstrates the existence of pyran form 5b rather than pyrilium salt form 5a.

The 'H and *'P NMR spectra were taken on a Varian Unity-300 spectrometer at 300 and 121.5 MHz,
respectively, in deuteroacetonitrile with TMS and triphenyl phosphate as the internal standards. The spectra were
obtained by adding a twofold excess of reagent (¢ = 2:10” M) to a solution of the starting salt (¢ = 10> M).

(2,6-Diphenyl-4H-pyran-4-yl)triethoxyphosphonium Perchlorate (1b). 'H NMR spectrum, 8, ppm
(/, Hz): 7.78-7.82 (4H, m, 0-C¢Hs); 7.49-7.52 (6H, m, m,p-C¢Hs); 5.54 (2H, dd, Jup= 3.9, Jun =4.8, H-p); 4.44
(1H, dt, Jyp=21.7, Jyu=4.8, H-y); 4.58 (6H, m, CH,); 1.45 (9H, m, CHs;). 3P NMR spectrum, 9,
ppm: 33,43 (m).

(2,6-Diphenyl-4H-thiapyran-4-yl)triethoxyphosphonium Perchlorate (2b). 'H NMR spectrum, §,
ppm (J, Hz): 7.59-7.69 (4H, m, 0-C¢Hs); 7.42-7.52 (6H, m, m,p-C¢Hs); 5.92 (2H, dd, Jyu = 6.4, Jup =4.9, H-B);
4.89 (1H, dt, Jy.y = 6.4, Jyp=27.8, H-y); 4.60 (6H, m, CH,); 1.47 (9H, m, CH3). 3P NMR spectrum, J, ppm:
32.77 ppm (m).

(4-Methyl-2,6-diphenyl-4H-pyran)triethoxyphosphonium Perchlorate (3b). '"H NMR spectrum, §,
ppm (J, Hz): 7.40-8.40 (10H, m, C¢Hs); 5.45 (2H, d, Jyp = 3.6, H-P); 2.83 (3H, s, CH;); 4.57 (6H, m, CH,), 1.43
(9H, m, CH3). *'P NMR spectrum, 8, ppm: 34.34 (m).

(4H-Flaven-4-yl)triethoxyphosphonium Perchlorate (4b). 'HNMR spectrum, 8, ppm (J, Hz):
7.20-7.90 (9H, m, Ar); 5.62 (1H, t, J= 5.6, H-B); 4.94 (1H, dd, Jyp = 5.6, Jyp =22.1, H-y); 4.47 (6H, m, CH,);
1.38 (9H, m, CH3). *'P NMR spectrum, 3, ppm: 33.63 (m).

Only 5b of all the systems studied could be isolated as a solid.

(9H-Xanthen-9-yl)triethoxyphosphonium Perchlorate (5b). 'H NMR spectrum, 8, ppm (J, Hz):
7.2-7.6 (8H, m, Ar); 5.4 (1H, d, J=22.8, H-y); 4.31 (6H, m, CH,); 1.27 (9H, m, CHz). 3'P NMR spectrum, O,
ppm: 34.07 (m).

REFERENCES
1. A. A. Bumber, L. I. Kisarova, E. A. Arzumanyants, V. T. Abaev, and G. A. Palui, Khim. Geterotsikl.

Soedin., 1042 (1989). [Chem. Heterocycl. Comp., 25, 868 (1989)].
2. B.A. Arbuzov, Z Chem., 14, No. 2, 41 (1974).

1343



	Chemistry of Heterocyclic Compounds, Vol. 43, No. 10, 2007
	LETTERS TO THE EDITOR

	REFERENCES


<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


