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WITH AMIDES: AN IMIDAZOLE TRANSFER REACTION
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Abstract — Reaction of N,N'-thionyldiimidazole with amides effects
the formation of imidoylimidazoles in moderate yield under neutral
conditions. The hydrogen bonding in co-hydroxybenzamides activates
the amide group (carbonyl function) in its reaction with N,N'-

carbonyldiimidazole.

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

274 the

such as N,N'-carbonyldiimidazole (g)l and N,N'-thionyldiimidazole (Z),
imidazole transfer reaction5 has been little explored. -Cur particular interest
was focused on the imidazole transfer reaction using these reagents 1 and 2, in

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

describes the imidazole transfer reaction to amide group.
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The reaction of 2, which is formed in situ, and N-methylbenzamide {3a) at

X=CO
X =50

L:
2:

room temperature in dichloromethane afforded the imidoylimidazole (4a) in 72%

yield. However, } was inert towards the reaction with 3a.6

Under analogous
conditions, a variety of imi@oylimidazoles (EETQ) was successfully obtained from
the secondary amides (3b-g) as listed in the Table I. Next, attempts were made
to apply this reaction to the other amide. Upon reaction with benzamide (3), 2
afforded benzonitrile in 21% yield and 1 did not lead to any product. Reacticn
of N,N'-dimethyl benzamide (§) with 1 or g failed and the starting material was
recovered. These results eliminate the pathway through the addition intermediate

7

(7} and the reaction can reasonably be depicted as follows. The facile
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Table I. Synthesis of imidoyl imidazoles

2 R-C=N-R'
R-CO-NH-R'  mere—itim &
i
ila-g) N
Ala-g)
Entry R R 4 (vield, %2
a Ph Me 71.5
b Ph Ph 56.8 (7.6)}-3-
Me
C
c CHy~ (CH,) 5= ‘@'Me 66.5=
Me
d PhCH,0CH, - " 37.8 (14.6)E
e PhOCH (Me) - . 76.3 (17.2)2
f PhSCHZ— " 24,7
g {(Ph) ,C=CH- Ph 84.0
2 No attempt was made to obtained maximum yields.
b Values in parentheses indicate the yield of recovery.
=2 Japanese unexamined patent publication No. 15372
(1978).

. =N /=N , . 1. )
conversion of R-0-S0-N I to R=N I and 502 is well reccgnized. With this

mechanistic consideration in mind, the reaction of 1 and 2 with a variety of

salicylamides were e

> 2
or ——=
2

Ry
Ph-cond

RZ
5 Ry =Ry = H
6 Ry =Ry = Me

xamined.
Ri=H PhCN
_ N
! : b o
N /=N H
1 =N o-so; | ’
SO-N [ —= N A=
— R-C=NR!
? K R'# H
- ' a =50
R-CNHR N
=N
0-50-N__| 3
{ imidazole transfer
R-C-NH-R' { }

reacton

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 (8) reacted with 1 to give the

1,3~benzodioxane (2) in 72% yield {carbonyl transfer reactiong), though the
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imidazole derivative was not obtained.9 This interesting result prompted us to
examine the reaction of o-hydroxybenzanilide {lg) with 1. Reaction of 13 with i
resulted in the formation of the 1,3-benzodioxane (li) in 8l% 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

pandit. 0’11
N
L
OH 1 oH % 0._0
—_— TR0 | — \F
20 O o}
~BNH N N
R R R
8 R=H 9: R=H
10: R=Ph i1 R=Ph

( @ rbonyl transfer
2 reaction

)

N
0J
PR s o ) OH
= a R=H
6/ —_— o (l) —_— @
50, CN
N b

R+
12: R=Ph
R=Ph b ( thieny!| transfer )
=50, reaction
OH N
r,
@l,(wé
N imidazole transfer )
PR reaction
13

As expected from the above mentioned reactivity of 2, the reaction of 2 with
8 and with 10 were successful, namely, § afforded salicylonitrile in 41% yield
and 10 gave the two products of the 1,3-benzodioxane (12, 40%) (thionyl transfer

reactionlz) and the imidoylimidazole (13, 15%) {(imidazole transfer reaction).
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Further studies of these imidazole transfer reaction to the other functicnal

group57 are now in preogress. Analytical data cbtained for all the new compounds

agreed with the structures assigned,
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