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Abstract - Reaction of N,N'-thionyldiimidazole with amides effects 

the formation of imidoyllmidazoles in moderate yield under neutral 

conditions. The hydrogen bonding in 0-hydroxybenzamides activates 

the amide group (carbonyl function) in its reaction with N,NS- 

carbonyldiimidazole. 

Although much attention has been paid to the usefulness of the diimidazolides 

such as N,Nr-carbonyldiimidazole (1) and N,Nr-thionyldiimidazole (2)  ,2-4 the 

imidazole transfer reaction5 has been little explored. -Our particular interest 

was focused on the imidazole transfer reaction using these reagents and 2 ,  in 

connection with methodology for N-alkylation of imidazole. The present paper 

describes the imidazole transfer reaction to amide group. 

The reaction of 2 ,  which is forrncd in sltu, and N-methylbenzamide 12) at 

room temperature in dichloromethane afforded the imidoylimidazole 1s) in 72% 
yield. However, 1 was inert towards the reaction with j,.6 Under analogous 

conditions, a variety of imidoylimidazoles (A&-z) was successfully obtained from 
the secondary amides (2-2) as listed in the Table I. Next, attempts were made 

to apply this reaction to the other amide. Upon reaction with benzamide (z ) ,  & 
afforded benzonitrile in 21% yield and did not lead to any product. Reaction 

of N,N0-dimethyl benzamide (5) with i; or 2 failed and the starting material was 
recovered. These results eliminate the pathway through the addition intermediate 

(7-)' and the reaction can reasonably be depicted as follows. The facile 



Table I. Synthesis of imidoyl imidazoles 

2 - R-C=N-R' 
R-CO-NH-R' --------.C I 

3 (a-21 - - c> 
4 la-2) - - 

R R' a Entry - 4 (Yield, % ) -  

a Ph Me 71.5 

b Ph Ph b 56.8 (7.6)- 

% No attempt was made to obtained maximum yields. 

b Values in parentheses indicate the yield of recovery. 
Japanese unexamined patent publication No. 15372 

(1978). 

conversion of R-0-SO-N to R-NFN and SO2 is well recognized.' With this 3 kl 
mechanistic consideration in mind, the reaction of 1 and Ewith a variety of 
salicylamides were examined. 

R ' = H  
PhCN 

Although the amide group could not react with 1 as mentioned above, when OH 
was situated ortho to the amide function on the phenyl ring, the reaction of 1 
with the amide proceeded. Namely, salicylamide (5)  reacted with to give the 

8 
1.3-benzodioxane (9) in 72% yield (carbonyl transfer reaction I, though the 
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imidazole derivative was not obtained.' This interesting result prompted us to 

examine the reaction of 0-hydroxybenzanilide (101 with 1. Reaction of 10 with 1 
resulted in the formation of the 1,3-benzodioxane ( 2 )  in 81% yield. These 

results indicate the importance of internal hydrogen bonding between the carbonyl 

and phenolic OH groups for the reactivity of these amide groups, and this observa- 

tion was consistent with the facts that the internal hydrogen bonding in salicyl- 

aldehyde activates the carbonyl function towards reduction as reported by 

~andit.lO"l 

9: R = H  - 
1 1 :  R = P h  - 

c a r b n y l  transfer 
( reaction 1 

12: R = Ph - 
R = P h  ( thionyl transfer 

reaction 1 

imidazole transfer 

~ h / ~  ( reaction 1 

13 - 

As expected from the above mentioned reactivity of 2, the reaction of 2 with 

8 and with 10 were successful, namely. 8 afforded salicylonitrile in 41% yield - 
and 10 gave the two products of the 1.3-benzodioxane (12, 40%) (thionyl transfer 

reactionl2l and the imidoylimidazole (2. 15%) (imidazole transfer reaction) . 



Further studies of these imidazole transfer reaction to the other functional 

groups7 are now in progress. Analytical data obtained for all the new compounds 

agreed with the structures assigned. 
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