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but Michael and Noyes® have reaffirmed the original
suggestions. If the energy-transfer mechanism from
benzophenone outlined in reactions 1 to 3 is correct,
then the triplet state of the carbonyl compounds de-
composes to free-radical products. These results show
that it does not yield type 2 products. It can be inferred,
therefore, that the type 2 decomposition takes place
through a singlet intermediate as was originally
suggested.

The free-radical products in the normal photode-
composition may well arise from a triplet state, but it is
clear from the work of Parmenter and Noyes® that the
type 1 products (alkane and carbon monoxide) also
arise from singlet excited states.
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An X-Ray Diffraction Study of Nonplanar
Carbanion Structures
Sir:

Recently, spectroscopic investigations of the com-
pound KC(CN); have been reported by Long, Carring-
ton, and Cravenor,! and Miller and Baer.? An assign-
ment can be made, on the basis of both infrared and
Raman spectra, for either a planar trigonal or a pyram-
idal model for the anion. Both sets of investigators
favor the planar structure. A preliminary X-ray
diffraction study by Anderson and Klewe? of KC(CN);
also favors a planar anion within rather large experi-
mental limits.

We have determined, by X-ray diffraction techniques,
the crystal structure of the compounds ammonium
tricyanomethide, NH,C(CN);, and pyridinium dicyano-
methylide, CsHsN +-C~(CN).. Complete three-dimen-
sional refinements of both structures show the trigonal
carbon atom environments to be significantly non-
planar.

Both compounds crystallize in the monoclinic system
with the unit cell constants shown in Table I. Both
structures were solved through Patterson projections
down the short axis followed by a three-dimensional
analysis based on packing and other considerations.

TaBLE 1
NH.C(CN)s CsHsNs
Space group Cép—P21/c Cp—P21/m

a 9.055 = 0.007 A. 7.87 +0.02 A
b 3.87 =+ 0.010 A. 12.512 = 0.004 A.
¢ 17.325 = 0.014 A. 3.86 =+ 0.01A.
8 104.6 =+ 0.2° 114.8 =+ 0.1°

A 4 2

The structure of NH,C(CN); was refined by two-
dimensional Fourier and least-squares techniques fol-
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Fig. 1.—Bond distances and angles in pyridinium dicyano-
methylide.

lowed by a complete full matrix isotropic weighted
least-squares. The final R value for the 112 independ-
ent (kO!) data was 8%. The R value for the 429
independent three-dimensional data was 109,. The
observed dimensions of the C(CN);~ ion are: C-C
bond length, 1.40, 1.40, and 1.40 = .01 A.; C-N
bond length, 1.15, 1.14, and 1.16 = 0.1 A.; C-C-C
bond angle 119°40,119°31’,and 119° 32’ £ 1° C-C-N
bond angle 180, 180, and 180 + 1°. If one passesaplane
through the three mtrogen atoms of this ion, the
central carbon atom is found to be 0.13 A. above this
plane and the cyanocarbon atoms are all 0.08 A.
above this plane. Each C-C-N unit makes an angle
of 3° with respect to its projection in this plane.
There are no abnormal interionic distances.

The structure of C;Hz;N *-C—(CN), was refined by the
same procedure as that employed for NH,C(CN),.
The final value of R, based on 325 independent (hkl)
data was 129, The observed dimensions of the
molecule are shown in Fig. 1. The molecule lies
across a crystallographic mirror plane through atoms
1 and 4. The pyridinium ring as well as the trigonal
carbon atom are coplanar within = 0.01 A. The two
cyano groups are inclined with respect to this plane
such that the distance from the plane to atoms 6 and 7
are 0.08 A. and 0.13 A., respectively. All distances
reported in this molecule have an associated estimated
standard deviation of = 0.01 A.

It thus appears that in both these systems a signifi-
cant deviation from planarity of the carbanion group
exists, even though the possibility of resonance sta-
bilization of a planar configuration is possible. De-
tailed accounts of these results will be presented else-
where.
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Cubane
Sir:

We have completed the synthesis and fundamental
characterization of the hydrocarbon cubane.

The bromocyclopentadienone dimer I, prepared as
described in an earlier communication,! is converted
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