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The Capture of Acetonitrile During a Bischler-Napieralski
Cyclisation Reaction of an Oxamide Derivative
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Abstract: Attempts to extend Bischler-Napieralski reactions of oxamide derivatives to seven-membered ring
analogues of 1,1'-bi-isoquinolinyl were problematic and although a 1,1'-bi-benzazepine was obtained in a low yield an
imidazolidinone was isolated in high yield as a result of the capture of acetonitrile by a reactive intermediate.
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Our use of pyrophosphoryl chioride in Vilsmeier reactions! suggested an extension to an intramolecular
version, the Bischler-Napieralski reaction.2 The intermediacy of nitrilium ions has been established for reactions
involving derivatives of B-phenylethylamine,3 however, nitrilium ions have not been detected in reactions in-
volving amides derived from B-arylethylamines that carry electron releasing substituents at appropriate positions
and a duality of mechanisms may operate. Retro-Ritter reactions are established in reactions of 1,2-diarylethyl-
amides that are supressed by carrying out the reactions using an appropriate nitrile.* These considerations en-
couraged us to investigate reactions of oxamide derivatives, even though the possible N-acylnitrilium ions would
be at higher energy than N-alkyi- and N-arylnitrilium ions. We investigated reactions of oxamide derivatives
partly in an attempt to prepare compounds with axial chirality. The formation of benzazepines and benzoxaze-
pines using Bischler-Napieralski type procedures has not been investigated as frequently as the formation of 3,4-
dihydroisoquinolines.3:6 Although alkanonitriles have not been commonly used as solvents for Bischler-
Napieralski cyclisation reactions, there are examples where their use has been strongly recommended,2-¢ and an
example of capture by a reactive intermediate.5d We report in this letter some of our results, including an
example where acetonitrile is intercepted by an intermediate that results in the formation of an imidazolidinone.
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The oxamide derived from 3,4-dimethoxy-B-phenylethylamine was converted into the bi-isoquinolinyl
derivative (1) in an 84% yield using pyrophosphoryl chloride” in acetonitrile. Attempts to extend the reactions
to the seven-membered ring analogues of the compound (1) were frustrated: we were only able to obtain the
1,1'-bis-(benzazepine) derivative (2) in a 21% yield in a reaction using 1,2-dichloroethane as the solvent. The
monocyclised product (3) was obtained in a 34% yield as the only identified product in an analogous reaction.

On the other hand we isolated a product in 81% yield that had incorporated a molecule of acetonitrile when
the oxamide (4) was allowed to react with pyrophosphoryl chloride in acetonitrile. We conclude that an inter-
mediate involved in the reaction is sterically congested but that the relatively small cylindrically symmetrical
acetonitrile can intercept a reactive intermediate and hence give the stable imidazolidinone (5). Elemental
analysis established the molecular formula8 and spectroscopic data suggested the formation of the compound
{5).9 This was confirmed by a single crystal X-ray stucture determination as shown below.10
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X-ray structure representation of the product (5)
A plausible mechanistic interpretation of these results is shown in the scheme.
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Mschanistic Scheme
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