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Sir:

This communication is the first of a series concerned
with the synthetic uses of ortho-substituted S-ketosulf-
oxides. In particular, it deals with new syntheses of
chromones, flavones, thioflavones and thioindigo.

Extension of our work on the addition of dimethyl-
sulfoxide anion to various electrophilic reagents (1) led
to the consideration of ortho-substituted p-ketosulfoxides
as intermediates in heterocyclic synthesis.

Modification of a reported reaction (2) of dimethyl-
sulfoxide anion with methyl salicylate resulted in yield
improvement that made this approach attractive.

Addition of salicyclic esters (1) to a threefold excess
of sodium methylsulfinylmethide in dimethylsulfoxide-
benzene solution at 35-50° gave o-hydroxy-w-(methyl-
sulfinyl)acetophenones (2) in good to excellent yields.
These were readily cyclized with one mole of formalde-
hyde to 3-(methylsulfinyl)chromanones (3). The cycli-
zations were carried out in methanol at reflux temp-
erature for 15 minutes in the presence of catalytic
amounts of piperidine. Upon refluxing in toluene, 3-
(methylsulfinyl)chromanone (3a) lost the elements of
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CH3SOH and was converted to chromone (4).
Condensation with benzaldehyde, achieved by refluxing
in toluene in the presence of piperidine for 2 hours,

yielded flavone (5).

Polycyclic and heterocyclic salicyclic type esters gave
analogous results (6-12):
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Heating of o-hydroxy-w-(methylsulfinyl)acetophenone
(2a) in ethyl orthoformate solution, at 115-125° in the
presence of equimolar amounts of piperidine, gave 3-

(methylsulfinyl)chromone (13).
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Methyl thiosalicylate behaved analogously to salicylates
except that the resulting o-mercapto-w-(methylsulfinyl)-
acetaphenone (14) is unstable (5). It rapidly eliminated
CH330H and formed the thio-analog of indoxyl (15)
which spontanously oxidized to give thioindigo (16) in
45% overall yield. Oxidation proceeded readily even in
nitrogen atmosphere, thus the oxygen was probably derived
from the sulfoxides present in the reaction mixture.
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In spite of the fast rate of thioindigo formation, the
reaction can be used for the preparation of thioflavones
(17, 18), provided that the arylaldehyde is added shortly
after formation of the methylsulfinyl ketone:
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Satisfactory spectral data and elemental analyses with-
in 0.3% of calculated values were obtained for all com-

pounds described (6).
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