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A first transition state model for the rearrangement of
acylisoureas is proposed from the stereoselectivity of the

reaction with chiral acylisoureas.

An unstable acylisourea intermediate rapidly rearranges to an acylurea via

1)

been reported yet. In this paper we will propose the first model which could

four-center transition state. However the precise transition state model has not
clearly explain the diastereoselectivity in the rearrangement of acylisoureas 2a-e.
The chiral acylisourea intermediates 2a-e were generated in situ by the reaction of
a chiral carbodiimide, N,N'-di-((S)-1l-phenylethyl)carbodiimide (SPEC) with
o-substituted carboxylic acids (Scheme 1). If the concept of the Felkin-Anh
2)

possible transition states for the corresponding diastereomers of acylisourea 2,

model is adapted to this rearrangement, two models (A) and (B) (Fig. 1) are
(2S)- and (2R)-forms respectively (X is a polar group. L>S). The nitrogen atom
approaches from the least hindered side in the model(A). In the conformation(B),
the nucleophilic group would encounter large steric interaction. Accordingly the
diastereomer(A) rearranges faster than the other one, thus acylurea 3 would be the
major product in the beginning of the reaction. Based of this assumption, the
reaction was stopped on the early stage (4 h) to ensure the proposed mechanism.
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Table 1. Stereoselectivity of the rearrangement of acylisoureas
No. Starting material Yield/%a) Prod. ratio of gzib)

1 la 24 55 : 45
2 1b 14 33 : 67
3 lc 31 71 : 29
4 1d 3 =95 : 5
5¢) 1d 9 =95 : 5
3 le 14 =95 : 5
a) Isolated yield of 3+4; the starting material was completely recovered and the

byproduct was not observed. b) Determined by lH-NMR. See Ref. 3. <c¢) Two

equivalent of SPEC was used.

In all experiments,u) acylureas were generated stereoselectively (Table 1).
In the reaction of la, acylurea 3a was obtained as the major product with
moderate selectivity. The reaction of 1lb gave a cyclic product(N-1l-phenylethyl-
5-phenyloxazolidine-2,4-dion). In these cases, the interaction between two phenyl
groups makes the transition state model(A) unfavourable. To increase the
stereoselectivity, we investigated the reaction with carboxylic acids bearing
bulkier groups(X=0Ph, Br). A significant improvement of stereoselectivity was
observed. Especially in the reaction of X-bromocarboxylic acids (ld and le),
corresponding single isomers 3d and 3e were obtained because of the bulkiness of
the bromine atom, supporting the transition state model(A).

From the stereoselectivity observed, we conclude that the mechanism of the
intramolecular rearrangement of acylisoureas could be best explained by our
transition state model.
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