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Assignment of conformations of rotamers in amides has recently been reported by Monro and 

Sewelllusing NKR, and conflnmd by Jones, Katritaky, and Shapiro2 through dipole smasurements. 

Both teams concluded that, at ambient temperature, 1-acetylindoline exists almost entirely In 

the endo conformation I, whereas 1-acetyl-1,2,3,4-tetrahydroquinollne consists of about equal 

quantities of the endo III and ths exo IV confonaers. MonroandSeuellinferredthatthearea 

under the H, signal (deshielded by 1.73-1.57 T canpared with the H, in indoline) represented 

the fraction of molecules in the endo conformation I. 
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During the photolysis of sume substitaizd quil,3x~ine-di~J-o~des, VB isolated the title 

CumrJounds VI throu;rh X (see table) as products. 3 In each of tne NMR spectra of products VI, 

VII, and VIII one aromatic proton was deshielded by about l.3T units fran the rest of the 
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protons of the benzimidazolone nucleus. This deshielding effect dropped to about 1 un.$.t in 

compounds IX and X. Ihtsminaticn of the molecular model of IX shorted that overlap of the Rikog~ 

lone pair with the acyclic carbonyl system causes the bulky t-butyl group to interact sterically 

either wlth H, (exe form) or with oqgen at Cs (endo form). Tnerefore, it appears that the 

decrease in the deshielding effect here is due to a decrease in the double bond character of the 

amide linkage such as would permit the pivslyl group to rotate out of the plane of the hetero- 

cyclic ring system. Similar considerations apply for diamide X, where the pheqyl ring competes 

with the nitrogen lone pair for conjugation with the carbonyl group, thus again reducing the 

double band character of the amide linkage and decreasing the extent of deehielding. This 

Interpretation is supported by tbs observation that ortho substituents on the benzoyl group 

(XIV, XV, and M) restom the original value (-1.37 units) for the deshielding of H, and Ii,, 

as would be expscted with a decrease of resonance interaction in the aroyl group and, therefore, 

an increase in the double bond character of the amide linkage. I& 

Furthermore, with symmetricslly substituted compounds (XI snd XII), we found appreciable 

deshielding at H, and 8, (-1.3 T units) as compared with the expected lower value obeerved for 

XIII (0.727). It appears that the sliphatic amid0 moieties exist almost entirely in the endo 

conformation, in VI, VII, and VIII as well as in the (diendo) products XI and XII. 

Although it is not clear why the acyl group in 1-acetylindoline favors the endo conforma- 

tion, it seems logical that, in the absence of cross conjugation or unfavorable steric effects, 

the carbonyl groups in N-acyl or N,N-diacyloenaimidazolones exist In the endo conformation to 

minimize dipole-dipole interaction with the carbonyl group at Cz.5 
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