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Abstract�Zinc enolates derived from substituted 1-aryl-2,2-dibromoalkanones react with 3-acetyl-6-bromo-
chromen-2-one to give 1a-acetyl-1-alkyl-1-aroyl-6-bromo-1a,7b-dihydro-1H-cyclopropa[c]chromen-2-ones
as a single stereoisomer.

While developing a general procedure for cyclo-
propanation of heterocyclic compounds with simulta-
neous introduction of an aroyl group [1, 2], we have
examined the reaction of 3-acetyl-6-bromochromen-
2-one with bromine-containing zinc enolates IIa�IIg
obtained from 1-aryl-2,2-dibromo-alkanones Ia�Ig.
The reaction follows Scheme 1. Zinc enolates IIa�IIg
regioselectively add at the C3�C4 double bond of
3-acetyl-6-bromochromen-2-one to give intermediates
IIIa�IIIg which undergo stereoselective cyclization,
affording the final products, 1a-acetyl-1-alkyl-1-aroyl-
6-bromo-1a,7b-dihydro-1H-cyclopropa[c]chromen-2-
ones IVa�IVg as a single stereoisomer (see table).

The structure of compounds IVa�IVg was proved
by elemental analysis and IR and 1H NMR spectros-
copy. Their IR spectra contained characteristic absorp-

tion bands from the carbonyl groups at about 1675
(COAr), 1700 (COMe), and 1750 cm�1 [C2�O). In
the 1H NMR spectra we observed singlets in the
regions � 3.57�3.65 and 2.33�2.50 ppm, which belong
to the 7b-H and 1a-acetyl protons, respectively. The
presence of only one set of signals in the 1H NMR
spectrum of each compound IVa�IVg indicates that
only one stereoisomer is formed.

EXPERIMENTAL

The IR spectra were recorded on a UR-20 spec-
trometer from samples dispersed in mineral oil. The
1H NMR spectra were obtained on an RYa-2310
instrument (60 MHz) from solutions in CDCl3 or
DMSO-d6 using HMDS as internal reference.

Scheme 1.

I�IV, R = Me, Ar = 4-ClC6H4 (a), 4-BrC6H4 (b); R = Et: Ar = Ph (c), 4-MeC6H4 (d), 4-FC6H4 (e), 4-ClC6H4 (f), 4-BrC6H4 (g).
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Yields, melting points, 1H NMR spectra, and elemental analyses of 1a-acetyl-1-alkyl-1-aroyl-6-bromo-1a,7b-dihydro-1H-
cyclopropa[c]chromen-2-ones IVa�IVg
������������������������������������������������������������������������������������

Comp.
�

Yield,
�

mp, �C
� 1H NMR spectrum,a �, ppm � Naideno, % �

Formula
�Calculated, %

� � ���������������������������������������� �����������
no.

�
%

� � CH � COMe � R � C � H � � C � H
������������������������������������������������������������������������������������

IVa � 64 � 211�213 � 3.60 s � 2.38 s � 1.17 s � 55.24 � 3.19 � C20H14BrClO4 � 55.39 � 3.35
� � � � � � � � � �

IVb � 65 � 230�231 � 3.65 s � 2.33 s � 1.10 s � 50.10 � 2.87 � C20H14Br2O4 � 50.24 � 2.95
IVc � 63 � 184�185 � 3.60 s � 2.50 s ��0.85�2.30 m � 61.10 � 4.05 � C21H17BrO4 � 61.03 � 4.15

� � � � � (CH2), 0.63 t � � � � �
� � � � � (CH3) � � � � �

IVd � 67 � 202�203 � 3.63 s � 2.45 s ��0.85�2.30 m � 61.71 � 4.38 � C22H19BrO4 � 61.84 � 4.48
� � � � � (CH2), 0.63 t � � � � �
� � � � � (CH3) � � � � �

IVe � 69 � 201�203 � 3.58 s � 2.43 s ��0.85�2.30 m � 58.37 � 3.70 � C21H16BrFO4 � 58.49 � 3.74
� � � � � (CH2), 0.60 t � � � � �
� � � � � (CH3) � � � � �

IVf � 65 � 223�225 � 3.67 s � 2.38 s ��0.85�2.30 m � 56.28 � 3.54 � C21H16BrClO4 � 56.34 � 3.60
� � � � � (CH2), 0.53 t � � � � �
� � � � � (CH3) � � � � �

IVg � 63 � 209�211 � 3.57 s � 2.39 s ��0.85�2.30 m � 51.17 � 3.22 � C21H16Br2O4 � 51.25 � 3.28
� � � � � (CH2), 0.57 t � � � � �
� � � � � (CH3) � � � � �

������������������������������������������������������������������������������������
a Solvents: DMSO-d6 (IVb, IVf), CDCl3 (IVc, IVd), DMSO-d6�CDCl3 (1 : 1) (IVa, IVe, IVg).

1a-Acetyl-1-alkyl-1-aroyl-6-bromo-1a,7b-di-
hydro-1H-cyclopropa[c]chromen-2-ones IVa�IVg.
A solution of 0.012 mol of 1-aryl-2,2-dibromoalka-
none Ia�Ig in 3 ml of ethyl acetate was added
dropwise with stirring to a mixture of 3 g of fine zinc
turnings, 8 ml of ether, and 5 ml of ethyl acetate. The
mixture was heated until a reaction started, and the
process continued spontaneously. When the reaction
was complete, the mixture was heated for 15 min
on a water bath and cooled, and the solution was
separated from the remaining zinc by decanting into
another flask. 3-Acetyl-6-bromochromen-2-one,
0.0075 mol, and HMPA, 2�4 ml, were added, and

the mixture was heated for 30 min on a water bath,
cooled, treated with 5% hydrochloric acid, and ex-
tracted with ether. The extract was dried over sodium
sulfate and evaporated, and the residue was recrystal-
lized from methanol or toluene.

REFERENCES

1. Shchepin, V.V., Tryastsin, A.A., Shchepin, R.V.,
Kalyuzhnyi, M.M., and Scott B. Lewis, Russ. J. Org.
Chem., 2001, vol. 37, p. 1596.

2. Shchepin, V.V., Kalyuzhnyi, M.M., and Shche-
pin, R.V., Khim. Geterotsikl. Soedin., 2001, p. 1415.



<<
  /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 1.2
  /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
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
  ]
  /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 false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /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


