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 The structure of malononitrile molecule has 
been investigated by microwave spectroscopy1), 
three kinds of isotopic species, CHD (CN) 2, 
CD2 (CN) 2, and CH2CNC15N, being used in ad-
dition to the normal one, CH2 (CN) 2. The CCN 
group was found to be bent slightly. However, 
as Dr. N. Muller pointed out in his private 
communication, the procedure of the analysis 
applied gave a mixed rs and r0 structure, that 
is, the positions of hydrogen and nitrogen 
atoms were determined by isotopic substitution, 
on the other hand those of carbon atoms were 
obtained from the first moment equation and 
the observed moments of inertia, because the 
isotopic atom 13C was not available2). It would 
be therefore worthwhile to see whether the bent 
structure of the CCN group is established or 
not, in the r0 structure including inertia defect. 
The reanalysis is made by fitting the calculated 
x-, y-, and z-moments with the observed by the 
least-squares method. The result is shown in Table 
I and the molecular structure obtained is listed

in Table II. It is found within the mean deviation

that the CCN group is bent by 3°4n'±2°54'3.

The bond lengths C-C and C=_N are nearer to 

those found in a number of other related mole-

cules than those obtained in the previous paper, 

though the mean deviations attached are large 

enough to include the structural parameters 

determined by the previous analysis. 

 It is very difficult to estimate the errors in 

the molecular structure obtained. The effect of 

zero-point vibration is a serious factor in the 

determination of molecular structure by the 

spectroscopic method. The mean deviations 

given here are considered mostly due to the 
effect of zero-point vibration. The error in the 

observed moment of inertia is of minor impor-

tance, and was taken into consideration in 

the previous paper where the effect of zero-

point vibration was ignored. The more detailed 
analysis will be made possible by using the 13C 

species.

TABLE I. THE x-, y-, AND z-MOMENTS (amu A2)

TABLE II. MOLECULAR STRUCTURE OF MALONONITRILE

a) See Ref. 1.
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