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Benzonitriles do not react with NaBH,, though they can be reduced by the action of diborane to give
benzylamines. The discrepancy in the reductive activity of these boron hydrides has been attributed to the
capacity of diborane, in contrast to NaBH,, to coordinate at the cyano group nitrogen atom, thereby enhancing
the activity of the cyano group carbon atom toward nucleophilic attack of the hydrogen atom in the B-H bond
[1].

In our search for a synthesis of ortho-cyanobenzhydrols such as 2 required for a study of intramolecular
acid-catalyzed cyclization and considering the inertness of the cyano group under NaBH, reduction conditions,
we attempted to reduce the carbonyl group in 2-cyano-4,5-ethylenedioxybenzophenone to a alcoholic group by
the action of this reducing agent. However, we found that in conditions, under which, for example,
ethylenedioxybenzophenones containing amide fragments in the ortho position readily form the corresponding
benzhydrols [2], cyanobenzophenone 1 is converted to 3-phenylphthalide 3 in high yield rather than alcohol 2.
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This result may be interpreted as a sequence of reduction reactions of the carbonyl group, mediated
hydrolysis of the cyano group, and intramolecular cyclization. We propose that intermediate A, probably already
formed under reducing conditions, is responsible for the mediated hydrolysis of the cyano group.

The 'HNMR spectrum was taken on a Varian VXR-400 spectrometer at 400 MHz in CDCl; with
residual CDCIl; as the internal standard. The electron impact mass spectrum was taken on a Finnigan MAT
INCOS 50 mass spectrometer at 70 eV.

5,6-Ethylenedioxy-3-phenylphthalide (3). 2-Cyano-4,5-ethylenedioxybenzophenone (1) (2.61 g, 0.01
mol) was added with stirring to a suspension of NaBH, (0.38 g, 0.01 mol) in ethanol (32 ml) over 30 min. The
reaction mixture was heated at 40-50°C and then left for 24 h and then 10% hydrochloric acid was added
dropwise until the mixture was slightly acidic. The reaction mixture was poured into water (150 ml) and heated
at reflux for 1 h. The precipitate formed was filtered off and recrystallized from ethanol to give 2.35 g (88%)) 3,
mp 167-168°C. "H NMR spectrum, 8, ppm (J, Hz): 4.26-4.31 (4H, m, OCH,CH,0); 6.26 (1H, s, CHC¢Hs); 6.75
(1H, s, H-4); 7.24-7.28 (2H, m) and 7.35-7.38 (3H, m, ArH); 7.40 (1H, s, H-7). Electron impact mass spectrum,
v, cm™: 268 [M]™ (78), 239 (23), 191 (26), 168 (32), 163 (100), 152 (10), 139 (90), 134 (31), 127 (12), 105 (32),
89 (12), 77 (84), 74 (24), 69 (18), 63 (36), 50 (90), 39 (19). Found, %: C 71.41; H 4.32. C,sH;,0,. Calculated,
%: C 71.63; H4.51.

REFERENCES

1. G. Tennant, in: Comprehensive Organic Chemistry [Russian translation], vol. 3, Khimiya, Moscow
(1982), p. 675.

2. R. A. Gazzaeva, M. 1. Khasanov, S. S. Mochalov, and N. S. Zefirov, Khim. Geterotsikl. Soedin., 941

(2007). [Chem. Heterocycl. Comp., 43, 799 (2007)].

226



	Chemistry of Heterocyclic Compounds, Vol. 44, No. 2, 2008
	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


