
Tetrahedron Letters,Vol.29,No.l5,pp 1845-1848,1988 oo40-4039/88 $3.00 + .OO 
Printed in Great Britain Pergamon Press plc 

A NEW SYNTHESIS OF THIOFLAVONBS 

A.W. Taylor* and D.K. Dean 

Beecham Pharmaceuticals Research Division, 
Biosciences Research Centre, Yew Tree Bottom Road, 

Burgh Heath, Epsom, Surrey, KT18 SXQ. 

Abstract: A new synthesis of thioflavones from R-keto sulphoxide (12) is 

described. 

Recently, we have been interested in assessing the antifungal activity 

of a series of substituted derivatives of thioflavone (1)l. In general, 

thioflavones are readily synthesised by two methods; either the direct 

condensation of a P-keto ester (e.g. 3) with a thiophenol in polyphosphoric 

acld,2 or the cyclisation of a D-substituted cinnamate (e.g. 5), itself 

derived from the constituent thiophenol and an appropriate propiolate 

(e.g. 4).3 We have prepared a number of substituted thioflavones using 

these methods, but were unable to thus obtain certain target molecules, in 

particular thioflavones with strongly activated B-rings, e.g. 3',4'-dimethoxy 

thioflavone (2).4 Instead, we have developed an alternative thioflavone 

synthesis which both allows the preparation of thioflavone (2) and should 

have more general applicability as demonstrated by the synthesis of the 

parent thioflavone (1). 
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Von Strandtmann et al 5 have reported the condensation of the o-hydroxy 

P-keto sulphoxide (6) with benzaldehyde to give flavone (8) in 45% yield. 

However, the corresponding o-thiol (7) is an unsatisfactory source of 

thioflavones because it is unstable, readily eliminating methanesulphenic 

acid and further reacting to give thioindigo (9). We have now modified the 

above synthetic approach to flavones into a practical synthesis of 

thioflavones in which the key step is the release of the pre-protected thiol 

group of an enone (e.g. 14), which then spontaneously cyclises to the 

thioflavanone (e.g. 16). 
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The cyclisation precursor (14) was prepared in three steps from methyl 

2-mercapto benzoate (10). Thus, alkylation of the thiolate anion of (10) 

with 4-methoxybenzyl chloride (NaH, THF, 6OoC, lh) gave the S-protected ester 

(11) (96% yield). This was treated with sodium methylsulphlnylmethide (TBF, 

room temperature, lh) giving P-keto sulphoxide (12) (68% yield). 

Condensation of (12) with 3,4-dimethoxy benzaldehyde (piperidinn, toluene, 

11ooc: Dean-Stark; lh) furnished the required enone (14) as a mixture of 

Z:E isomers in an 8:l ratio (62% yield).6 

The 2 isomer of (14) was separated by fractional crystalllsation from 

ethanol (m.p. L55-L57oC) and its stereochemistry was established by nuclear 

Overhauser effect experiments. 

Deprotection of the isomeric mixture of thioethers (14) with formic acid 

(5OC, 30 min) afforded the thioflavanones (16) as a mixture of diastereo- 

isomers in 45% yield. Thermal elimination of methanesulphenlc acid from (16) 

(toluene, ILOoC, 2h) then gave 3' ,4'-dimethoxy thioflavone (2) (90% yield). 
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A similar reaction sequence converted P-keto sulphoxide (12) t6 

thioflavone (1) via isomeric enones (13) and thioflavanones (15). 

OMe 

0 

(10) R = H (12) 
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(~~)R=cH, OMe 

(13) R = H 

(14) R = OMe 

(15) R = H 

(16) R = OMe 

It should be noted that when enones (13) and (14) were exposed to the 

more usual 4-methoxybenzyl thioether deprotection conditions of 

trifluoroacetic acid:O°C:5 min,7 the thioaurones (17)8 and (18) were the only 

isolated products (72% and 40% yield respectively). However, these 

substances were not observed after the formic acid treatment described above. 

(17) R = H 

(18) R = OMe 
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