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I wish to report the molecular structure of the methyl ester of 4-Z-(chlorocyanomethylene)

-1,2,3,6-tetrachlorobicyclo[3.1.0]hex-2-ene-6-syn-tarboxylic acid produced by the unusual

room temperature degradation of 4-aminononachlorchomocubane in alkaline t-Butanol.l

Colorless crystals of C;;H,C1.NO,, grovn by sublimation, and Kindly supplied by Professor

K. V. Scherer, were mounted on thin-walled glass capillary tubes. Crystallographic data:

Triclinic; space group P1 or Pl, a = 8.43 10\, b = 13.28 }o\, c=6,24 R, o =97.5°, B = 106.3°, v
95,4°, One complete hemisphere of data, totalling 1312 reflections, was collected on a Nonius
CAD-3 automated diffractometer with Mo Ko radiation. A zero-moment 1:est2 performed on the data
indicated that the space group was probably PI.

Initially, attempts were made to solve the phase problem by using Long's progra.m3 which
utilizes a reiterative application of Sayre's equation.4 Direct use of this program did not lead
to a successful solution, however, because the crucial choice of a starting set of signs (in this
case, seven) was not made correctly. To solve the problem, it was necessary to apply the sym-
bolic addition proceduves manually to the starting set of 146 reflections (with E > 1.5), using
only interactions having probabilities greater than 0.95. In this way, it was possible to express
the signs of 94 reflections in terms of 4 symbols., Long's program was now rerun using 4 care-
fully chosen reflections as variables, and this resulted in a rapid convergence to the correct
solution (2 cycles, consistency index 0.993) .3 An E-map based on this solution revealed the
positions of the five chlorine atoms very clearly, and the rest of the non-hydrogen atom posi-

tions were obtained from a difference Fourier map phased by the five chlorine atoms. A series
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of least-squares refinement cycles (in which anisotropic temperature factors were assigned to the
chlorine atoms) resulted in a final R factor of 7.4’!5.6

The geometry of the molecule is shown in Figure 1, and the bond lengths and angles are
given in Table 1. The molecule is based on a [3,1,0] bicyclic framework. Double bonds are in-
ferred to exist between CZ and C3, and between C4 and C7 because of their bond lengths (1.318 R
and 1.320 7\ resp.) and because of the near-planarity of the C1C203C4C5C7C8NC12013C14 fragment.
The crystal is racemic, each unit cell containing two mirror-related molecules.
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Fig. 1: The molecular geanetry of methyl-4-Z- (chlorocyananethylene)—1,2,3,6,-tetrachloro~
bicyclo[:’:.1.0]hex-Z-ene-6-§m-carboxy1ate (the hydrogen atams are not shown) .



