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Recently, Taylor, McKillop et aZ.' have developed several interesting new reactions using 

thallium(II1) nitrate (TTN) as the oxidant. Now, Tl(III), a soft acid, is expected to have a 

high and selective reactivity with divalent sulfur or selenium atom, a soft base.' Nevertheless, 

the reactions of organic sulfur or selenium compounds with Tl(II1) have little or never been 

published.3 We wish to report here the new synthetic methods of sulfoxides (3) and selenoxides 

(4) by the reactions of several aliphatic and aromatic sulfides (1) or selenides (2) with TTN, 

respectively, and of a-oxoacetals and a-diketones by their Pummerer-like reaction. 

Sulfides (1) and selenides (2) were treated with TTN under such mild conditions as stirring 

at room temperature in suitable solvents to give sulfoxides (3) and selenoxides (4) in high 

yields, respectively.' (See Scheme I and Table I.) 

2,3-Oiphenyl-5,6-dihydro-1,4-dithiin prepared from benzoin, ethane dithiol, and BFs- 

etherate in CHC13 on treatment with 1.2 mol equivalent of TTN in CHCla/CH30H (1:l) or 

dimethoxyethane (DME) at room temperature gave sulfoxide 5 in 72% yield within lo-15 min. In 

this reaction, the solution colored to green, when TTN was added, but lost color within 5 

seconds in DME or 30 seconds in CHClJCH30H (1:l). This observation suggested a long-lived 

cation radical 6 and/or a dication 1. as the transient intermediate.5 In fact, an intense ESR 

spectrum shown in Fig. 1 (a) was obtained, when it was measured for a concentrated solution of 

2,3-diphenyl-5,6-dihydro-1,4-dithiin and TTN in OME in a degassed tube at -80°.6 The g-value of 

this radical was 2.0070+0.0005, which was close to those of the cation radicals formed from 

substituted thianthrenes' and diary1 sulfoxides* in concentrated sulfuric acid. 

In the ESR spectrum of a diluted radical solution (Fig. 1 (b)), small splittings were 

observed, which suggested that an unpaired electron spread over the two phenyl groups. The 

cation radical fi was thus proved, and this reaction forming 5 is suggested to proceed by a one- 
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electron oxidation mechanism.' The formation of such a stable cation radical by TTN was first 

observed by the authors, and an interesting ESR investigation will be further developed. 

In the hope of developing to the Pumnerer-like reaction, we applied this reaction to several 

alkylthioacetyl compounds and a-phenylseleno ketones. The alkylthioacetyl compounds were 

synthesized in high yields by the reaction of the corresponding haloacetyl compounds with the 

stoichiometric quantity of Tl(1) thiolates'O at room temperature. These organosulfur compounds 

on treatment with TTN at room temperature gave the a-oxoacetals in satisfactory yields with the 

precipitation of Tl(1) nitrate. (See Table II) 

ent-17-Nor-15B-phenylselenokauran-16-one (8) on treatment with TTN (3 mol. equivalents) in 

CHBOH or THF for 24 hr afforded o-oxoacetal E or a-diketone 11 in 82 or 65% yield, respectively. 

3-Phenylselenocamphor (2) on the same treatment for 5 hr gave diketone 12 in 78% yield. The 

acetal E on treatment with perchloric acid gave diketone 11 in 93% yield. 

These new reactions provide a convenient synthesis of sulfoxides and selenoxides which are 

important intermediates" for the organic synthesis, and furthermore they will be applicable to 

the syntheses of antitumor active keto aldehydes12 and of the important compounds relating to the 

in viva metabolism. 
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