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In the hope of converting N-methylnitroacelamide 3a into its thioamide analoguet I, and reassured by 

reports6,12 that (aromatic) nitro groups survive LR thionation conditions, we treated 3a with LR in hot 

toluene; after 15 min, no starting material remained, and amide-thioamide 4a, and a lesser quantity of 

dithiodiamide 5a had been produced. Exposure of 3a to P4S10 in hot dioxan produced the same two products. 

Examination of a range of nitroacetamides (Table) with LR and PqSjo, showed that the formation of thioamides 

under these conditions is a general process. 

To ra!ionalise formation of the three product types, 4, 5, and 6, one may firstly deduce, since no 

nitrothioacetamides were obtained, that dithiodiamides 5 are formed from amide-thioamides 4 by the 

recognised route, and we showed that 4d was efficiently transformed into 5d by extended treatment with LR. 

Secondly, we suggest that the thioacyl cyanides 6 are formed simply by loss of hydrogen sulphide from a 

thioamide precursor. 

Considering the primary transformation, CH2N02 into C:S.NHp, it might seem relevant to consider the 

Meyer variation of the Nef reaction ‘3 which transforms CH2NO2 into CO.OH. However, it is known that this 

proceedsf4 via an intermediate still carrying an oxygen on nitrogen (nitrile oxides have been imputed, and 

hydroxamic acids can be isolated), the present instance differs in that both oxygens have been removed from 

nitrogen while sulfur at thione oxidation level is transfered to the methylene carbon. As regards the removal of 

oxygen, a similar mechanistic problem was posed by the transformations reported by Barton, of nitro- 

compounds into oximes with CS2/Et3N16 or P(Bu)3(SPh)216a and of oximes to imines16b using 

P(Bu)g(SPh)2, and our suggestion derives in part from rationalisations presented15p16. 
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We favour a view of the interaction of LR with nitroacetamides in which the phosphorus is attacked by 

nucleophilic nitro-oxygen. possibly via intramolecular delivery following initial reaction at amide oxygen’ 7, 

We suggest (Scheme 3) that an initial adduct, 8, by proton loss and interaction of the second nitro-group oxygen 

with phosphorus, possibly (as shown) the second phosphorus of the reagent, would produce 9alb. Reduction at 

nitrogen (arrows on 9b) tolO, and a species, 11, loss of sulphur from which one would anticipate to be very 

easy, completing the redox cycle. Thioamide formation would proceed from 10 via intramolecular delivery of 

sulphur (-a 12), then fragmentation, and protonation. 
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Initially observed adventitiously from the use of methanol in chromatography, we isolated, via 

treatment of LR product mixtures with methanol, small quantities of methoxythiocarbonylureas, 7. Clearly 

such products require a precursor isothiocyanate, 13, and Scheme 4 shows how these could arise from 9 

(Scheme 3) : cyclisation to 14, 1,2-elimination giving 15, and a Beckmann-like 1.2~shift (arrows on 15) 

would produce ihe isothiocyanate 13. 
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