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NEW METHOD FOR THE SYNTHESIS OF BENZENE- AND
PHENYLMETHANESULFONYLMETHYL-SUBSTITUTED
1,3-DITHIOLANES AND 1,3-DITHIANES

J. Vi§l,1evska1, E. Abele'**, and E. Lukevics'*

The reactions of (E)-chlorovinyl sulfones with 1,2-ethanedithiol or 1,3-propanedithiol in the presence of
triethylamine in toluene at 80°C lead to the selective formation of 1,3-dithiolane and 1,3-dithiane
derivatives with yields of up to 49%.
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1,3-Dithiolanes [1; 2, p. 329] and 1,3-dithianes [1; 2, p. 724; 3] have attracted attention as an important
class of heterocyclic compounds widely used in organic synthesis. The 1,3-dithiolane and 1,3-dithiane rings are
also used as protecting groups in carbonyl compounds [2, 4]. In addition, there are published data on the
insecticidal activity of derivatives of 1,3-dithiolane [S5] and 1,3-dithiane [6]. 1,3-Dithiane derivatives have also
been tested as agents acting on the central nervous system [7].

In the literature there are only two papers on the synthesis of arylsulfonylmethyl[1,3]dithiolanes and
arylsulfonylmethyl[1,3]dithianes and their derivatives. The principal method for the synthesis of 2-benzene-
sulfonylmethyl[1,3]dithiolane is based on the reaction of (Z)-1,2-bis(phenylsulfonyl)ethylene with 1,2-ethane-
dithiol in the presence of NaH in tetrahydrofuran [8]. Compounds of this type were also obtained by the reaction
of the respective arylsulfonylacetylenes with 1,2-etanedithiol or 1,2-benzenedithiol in the NaH-THF system [8,
9]. In many cases, however, the synthesis of arylsulfonylacetylenes is extremely complicated, while the
synthesis of arylsulfonyl methyl[1,3]dithiolanes requires the use of fire-hazardous sodium hydride. The aim of
our work was therefore to develop a simple method for the synthesis of benzene- and phenylmethane-
sulfonylmethyl-substituted 1,3-dithiolanes and 1,3-dithianes.
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We developed a method for the synthesis of the 1,3-dithiolanes and 1,3-dithianes 3-6 in the 1,2-ethane-
dithiol (or 1,3-propanedithiol)-Et;N—toluene system at 80°C. The products were isolated by column chromato-
graphy with yields of 17-49% (see Experimental).

The reaction mechanism includes the reaction of compounds 1 or 2 with dithiols with the formation of
intermediates that add to the activated C=C bond with the formation of compounds 3-6.

EXPERIMENTAL

The 'H NMR spectra were recorded in CDCl; on a Varian Mercury-200 instrument (200 MHz) with
HMDS as internal standard (6 0.05 ppm). The mass spectra were obtained on a GC-MS HP 6890 instrument (70
eV). The reactions were monitored on Silufol UV-254 plates. The 1,2-ethanedithiol and 1,3-propanedithiol
(Acros) were used without additional purification.

The (E)-2-chlorovinyl sulfones 1 and 2 were obtained by the method in [10].

Synthesis of 1,3-Dithiolanes 3 and 5 and 1,3-Dithianes 4 and 6 by Nucleophilic Addition of
1,2-Ethanedithiol or 1,3-Propanedithiol to 2-Chlorovinyl Sulfones 1 and 2 (General Method). To a solution
of (E)-2-chlorovinyl sulfone 1 or 2 (1 mmol) and triethylamine (0.25 g, 2 mmol) in dry toluene (2 ml) we added
1,2-ethanedithiol or 1,3-propanedithiol (1 mmol). The mixture was stirred at 80°C for 72 h and filtered through a
thin layer of silica gel. The toluene was evaporated on a rotary evaporator. The products 3-6 were isolated by
column chromatography (eluent 2:1 toluene—ethyl acetate) in the form of yellow liquids and identified by 'H
NMR and mass spectroscopy. According to the data from gas chromatography the purity of the compounds was
higher than 95%.

2-Benzenesulfonylmethyl[3,1]dithiolane (3). The yield 31%. 'H NMR spectrum, &, ppm (J, Hz):
2.72-2.79 (4H, m, CH,CH,); 3.59 (2H, d, J = 8.0, CH,); 4.78 (1H, t, J = 8.0, SCH); 7.54-7.72 (3H, m, H-3,4,5);
7.91-7.95 (2H, m, H-2,6). Mass spectrum, m/z (I,;, %): 141 [M—CH,(dithiolane)]" (5), 118 [M—SO,Ph]" (100),
105 (12), 91 (45), 77 (78), 59 (32), 51 (48), 45 (44). Found, %: C 45.61; H 4.63. C,yH,0,S;. Calculated, %:
C46.12; H 4.64.

2-Benzenesulfonylmethyl[1,3]dithiane (4). The yield 49%. R,0.37. 'H NMR spectrum, 3, ppm (J, Hz):
1.80-2.12 (2H, m, CH,CH,CH,); 2.52-2.95 (4H, m, SCH,); 3.51 (2H, d, J = 6.0, CH,); 4.48 (1H, t, J = 8.0,
SCH); 7.18-7.28 (1H, m, H-4); 7.52-7.67 (2H, m, H-3,5); 7.93-7.97 (2H, m, H-2,6). Mass spectrum, m/z (I,
%): 274 [M]" (3), 132 (100), 105 (13), 91 (31), 77 (80), 59 (29), 45 (44). Found, %: C 48.40; H 4.88.
C11H40,S;. Calculated, %: C 48.14; H 5.14.

2-Phenylmethanesulfonylmethyl[1,3]dithiolane (5). The yield 25%. R, 0.53. 'H NMR spectrum, 3,
ppm (J, Hz): 2.96-3.07 (4H, m, CH,CH,); 3.42 (2H, d, J = 8.0, CH,); 4.17 (2H, s, PhCH,); 4.56 (1H, t, J = 8.0,
CH); 7.25-7.40 (5H, m, C¢Hs). Mass spectrum, m/z (I, %): 274 [M]" (<1), 118 [M—SO,CH,Ph]" (100), 91 (97),
65 (13). Found, %: C 48.16; H 5.11. C;1H,40,S;. Calculated, %: C 48.14; H 5.14.

2-Phenylmethanesulfonylmethyl[1,3]dithiane (6). The yield 17%. R, 0.5. '"H NMR spectrum, 3, ppm
(/, Hz): 1.80-2.04 (2H, m, CH,CH,CH,); 2.75-3.04 (4H, m, SCH,); 3.25 (2H, d, J = 6.0, O,SCH,CH); 4.43
(2H, s, PhCH,); 4.54 (1H, t, J= 6.0, CH); 7.35-7.45 (5H, m, C¢Hs). Mass spectrum, m/z (I, %): 288 [M]" (<1),
132 (100), 91 (90), 73 (13), 65 (22), 45 (22). Found, %: C 48.31; H 5.00. C;,H,60,S;. Calculated, %: C 49.97; H
5.59.

REFERENCES

1. D. L. Rakhmankulov, V. V. Zorin, F. N. Latypova, S. S. Zlotskii, and R. A. Karakhanov, Usp. Khim.,
52, 619 (1983).

1069



S 0w o

1970

T. W. Green and P. G. M. Wuts, Protective Groups in Organic Synthesis, Wiley-Intersci., New York
(1999).

M. Yus, C. Najera, and F. Foubelo, Tetrahedron, 59, 6147 (2003).

K. Tanemura, H. Dohya, M. Imamara, T. Suzuki, and T. Horiguchi, J. Chem. Soc, Perkin Trans. 1, 453
(1996).

H. Uneme, H. Mitsudera, J. Yamada, T. Komikado, Y. Kono, Y. Manabe, and M. Numata, Biosci.
Biotechn. Biochem., 56, 1293 (1992).

H. Mitsudera and K. Konishi, J. Pest. Sci., 16, 387 (1991).

L. Kapfer, J. E. Hawkinson, J. E. Casida, and M. P. Goeldner, J. Med. Chem., 37, 133 (1994).

S. Cossu, O. De Lucchi, F. Fabris, R. Ballini, and G. Bosica, Synthesis, 1481 (1996).

R. Medel and J. Plumet, Synthesis, 1339 (2006).

E. Abele, J. Visnevska, Latv. J. Chem. 263 (2008).



	Keywords: (E)-2-chlorovinyl sulfones, 1,3-dithianes, 1,3-dithiolanes,.
	EXPERIMENTAL
	REFERENCES


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /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 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0033002e00310029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


