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A NOVEL SYNTHESIS OF HALOKETENIMINE
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Haloketenimines are prepared by treatment of 2,2-dihaloaziridines

with triethylamine in acetonitrile.

In spite of versatility of functionalized heterocumulenes in the field of
heterocyclic syntheses, there are few investigations on a preparation of function-
alized ketenimines. From this point of view, we wish to report a novel synthesis of
haloketenimines from 2,2-dihaloaziridines. Transformation of 1,3,3-triaryl-2,2-di-
chloroaziridines to ketenimines by treatment with sodium iodide in acetone has been
reported,1 but the products are only N-aryl-diarylketenimines.

Treatment of 1,3—diary1—2,2-dibromoaziridines2 with triethylamine in acetoni-

trile gave N-aryl-arylbromoketenimines in good yields. A typical experimental
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procedure is as follows. To a suspension of 1,3-diphenyl-2,2-dibromoaziridine (la;
11.9 g, 33.7 mmol) in 40 ml of acetonitrile was added triethylamine (3.40 g, 33:;
mmol), and the mixture was stirred under nitrogen atmosphere at room temperature

for 7h. After separation of the precipitate, Et3N-HBr, the solution was concentrated
and extracted with hexane to give N-phenyl-phenylbromoketenimine (23), which was
recrystallized from hexane. The structure of the ketenimine ae was identified by IR,
NMR, MS, and elemental analysis.3 The results are shown in Table 1.

Table 1. Synthesis of Bromoketenimines

1 Reaction . °
Ar ~ aAr' Solv. Temp. (°C) Time (h) 2 Yield(®) mp (°C)
Ph Ph MeCN rt 7 23 86 70-70.5
Ph Ph PhH 45 22 %g 71
p-Cl-C H, Ph MeCN rt 9 2b 81 —a
Ph  p-Cl-C,H,  MeCN rt 6 2¢ 65 -2

a Crystallization of 2b and gs was difficult.
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Transformation of the aziridine 1 to the ketenimine %’was smoothly accomplished
by use of acetonitrile as a solvent though/% is not sufficiently soluble. On the
contrary, the reaction in benzene, a good solvent for {9, was very slow unless the
reaction temperature was raised to 45°C.

The reaction of i? in the presence of 5 molar excess of lithium chloride at
room temperature for 11.5h gave the mixture of the ketenimine %9 and N-phenyl-
phenylchloroketenimine (2).3 The mass spectrum of the mixture showed the parent
peaks in the ratio ~10:1.

The probable reaction course is shown in Scheme 1. The aziridine kgis converted
into oa-bromo-a-phenyl-N-phenylacetimidoylbromide (6), followed by elimination of
hydrogen bromide with triethylamine to give the ké:énimine 2a. In the absence of
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triethylamine, the aziridine %g was subjected to solvolysis in acetonitrile at room
temperature to form the imidoylbromide/g, the presence of which was confirmed by
the IR spectrum.4 The imidoylbromide g,was converted into the ketenimine 29 quanti-
tatively by the addition of triethylamine to the solution. The chlorine atom of the
ketenimine 3 is assumed to be introduced by the attack of the chloride ion to the
intermediate, 4 or i.

The chloroketenimine)é was also obtained in 88% yield by the two-step treat-
ment of 1,3-diphenyl-2,2-dichlorocaziridine as shown in above.

The present method provides a versatile synthetic method for haloketenimines

which are easily obtainable by other methods.
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