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Introduction

p-Toluenesulfonylmethyl isocyanide (TosMIC) is one of
the most versatile and widely applicable reagents in or-
ganic synthesis. The methylene group of TosMIC is high-
ly activated (pKa = 14) by the two electron-withdrawing
substituents. Deprotonation of TosMIC has been achieved
with an array of bases ranging from K,CO; in MeOH to n-
BuLi in THF. TosMIC is considered as a formaldehyde
equivalent with reversible polarity. The reagent is a stable
solid (mp 116-117 °C) that is commercially available, or

Abstracts

can be prepared from p-toluenesulfonic acid' in a two-step
process. Many heterocycles, such as oxazole, pyrrole,
imidazole, thiazole and 1,3,4-triazole, can be synthesized
from TosMIC.
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Figure 1

(A) Most ketones are converted in one operation into cyanides with
TosMIC in the presence of potassium fert-butoxide in non-protic
solvents (DME, DMSO).2 The reductive cyanation of some
aldehyde? was carried out at low temperature and needs addition of
methanol.

TosMIC t+-BuOK
DME, 35 °C
CHO
TosMIC t-BuOK
DME, 55 °C

(B) TosMIC on reaction with aldehyde in methanol at room
temperature leads to oxazolene, where as oxazoles were formed at
reflux temperature.* The addition of TosMIC to the aldehyde is
followed by cyclization and subsequent elimination of the tosyl
group to afford oxazole. Dhar et al. reported a modified oxazole
synthesis using DBU in DME at 80 °C.*®

(C) Base-induced addition of TosMIC to aldimines in protic medi-
um occurs with concomitant cyclization followed by elimination of
p-toluenesulfonic acid to result in imidazoles.
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(D) Pyrroles® are obtained by base-induced addition of TosMIC to
Michael acceptors. The ring closure between the isocyano and
enolate carbons is followed by aromatization.
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R R
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(E) TosMIC, on reaction with diazonium salts, results in 1,2,4-tri-
azoles.” The TosMIC anion attacks the electrophilic B-nitrogen of
the diazonium ion, then ring closure occurs.

MezNON+EN-BF4’ TosMIC, K,COs MeZNO—NAN
DMSO, \Nﬁk
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(F) Mono- and dialkylated TosMIC? were formed from corre- NC  Tos o 0
sponding alkyl halides under phase transfer conditions. Hydrolysis — ri_x TosMIC, TBABr o
of dialkylated TosMIC leads to symmetrical and unsymmetrical 40% NaOH, CH,Cl ~ R! R? R! R?
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(G) Reaction of TosMIC with carbondisulfides under phase trans- TosMIC. BuNB Tos N
fer conditions provides the tetrabutylammonium salt of thiazole, cs, OV PuaPn \ \7
which can be converted to thiazole.!! CHCl3, NaOH, 20 °C Mes S
€
(H) Recently, the synthesis of C-nucleosides by the TosMIC ap- AN
proach from sugar-derived aldehydes and other Michael acceptors o \ 7
was reported.'? TBSO/\Q +CHO TBSO 0
\ / TosMIC, KoCO3
0. B MeOH reflux ‘ Z
N t
N
R
oL —y \_/
TBSO Lt
/\O TosMIC, n-BuLi TBSO/\()
E dry THF, -78 °C
o Ty N 3

<’
R = COOEt, NO,

References

(1) (a) Hoogenboom, B. E.; Oldenzil, O. H.; van Leusen, A. M.
Org. Synth. Coll. Vol. VI 1988, 987. (b) Obrecht, R.;
Herrmann, R.; Ugi, L. Synthesis 1985, 400.

(2) Oldenziel, O. H.; van Leusen, D.; van Leusen, A. M. J. Org.
Chem. 1977, 42, 3114.

(3) (a)vanLeusen, A. M.; Oomkes, P. G. Synth. Commun. 1980,
10, 399. (b) Oldenzil, O. H.; Wildeman, J.; van Leusen, A.
M. Org. Synth. Coll. Vol. VI 1988, 41.

(4) (a) van Leusen, A. M.; Hoogenboom, B. E.; Siderius, H. L.
Tetrahedron Lett. 1972, 13, 2369. (b) Murali, D. h. a.r. T.
G.; Shen, Z.; Fleener, C. A.; Rouleau, K. A.; Barrish, J. C.;
Hollenbaug, D. L.; Iwanowicz, E. J. Bioorg. Med. Chem.
Lett. 2002, 12, 3305.

(5) van Leusen, A. M.; Wildeman, J.; Oldenziel, O. H. J. Org.
Chem. 1977, 42, 1153.

Synlett 2005, No. 2, 363-364 © Thieme Stuttgart - New York

(6) (a)vanLeusen, A. M.; Siderius, H.; Hoogenboom, B. E.; van
Lesen, D. Tetrahedron Lett. 1972, 52, 5337. (b) van Lesen,
D.; Flentge, E.; van Leusen, A. M. Tetrahedron 1991, 47,
4639.

(7) van Leusen, A. M.; Hoogenboom, B. E.; Houuling, H. A. J.
Org. Chem. 1976, 41, 711.

(8) van Leusen, A. M. J. Heterocycl. Chem., Suppl. 5 1980, 17,

111.
(9) Possel, O.; van Leussen, A. M. Tetrahedron Lett. 1977, 48,
4229.
(10) Yadav, J. S.; Reddy, P. S.; Joshi, B. V. Tetrahedron 1988,
44, 7243.

(11) van Leusen, A. M.; Wildeman, J. Synthesis 1977, 501.
(12) Radha Krishna, P.; Ramana Reddy, V. V.; Sharma, G. V. M.
Synlett 2003, 1619.

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 1.3
  /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 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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 true
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth 8
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


