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AN X-RAY ANALYSIS OF DIPHENYLCYCLOPROPENONE MONOHYDRATE
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Since 1ts synthesis in 1959}) diphenylcyclopropenone (I) has commanded
cons{derable interest in connexion with 1ts strained, highly polar, and
pseudoaromatic nature. In order to examine the structural-chemical basis of
these properties, an X-ray analysis of diphenylcyclopropenone monohydrate was
undertaken as a part of our crystallographic studies on the non-benzenoid

aromatic compounds.

Ph Ph Ph Ph The monohydrate crystals, colourless
‘;;y needles with m.p. 8?°C. were obtained by
recrystallization of (I) from water-saturated
0 ol benzene solution. The crystals are ortho-
(1) (Ia) rhombic, space group Pbca; a = 25,06 X.

b =9.28 &, ¢ = 20.66 A, U = 4803 A%; D = 1.239 g/em’s D, = 1.241 g/em’s 2 = 16
(two crystallographically independent formula units per asymmetric unit). The
intensity data were recorded on Weissenberg photographs using CuKa radiation and
measured visually. A total of 4135 independent structure factors were obtained.
The structure was solved by the direct method and refined by the least-squares
method. At the present stage, the R factor was 0,136,

The molecules are nearly planar as a whole, although the phenyl groups are
slightly twisted 1n a same sense with respect to the three-membered ring. The
bond lengths (in X) and angles (in degrees) in the independent molecules are
shown in the Figure., Differences in lengths between the formal single and
double bonds in the three-membered ring are smaller than those in diphenylcyclo-

2)

propenethione? The C~0 bonds are longer than those 1n aliphatic ketones.
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These suggest a considerable large contribution from a canonical form (Ia) in
the hydrate crystals,

All the water molecules participate in the hydrogen bond with the carbonyl
oxygen atoms, The two independent molecules exhibit different hydrogen bondings
the molecules 1 and 2 are bonded to one and two water molecules respectively.
In the crystal, such hydrophilic regions are separated by the hydrophobic ones
involving a characteristic stacking of the aromatic rings. Since the aromatic
ketones generally do not seem to form stable hydrate crystals, the present
crystal structure suggests the highly polar nature of the molecule itself from
the crystallographic point of view.

It has been reported that the hydrate formation has pronounced effect on
the infrared absorption spectra of (I)?) An X-ray analysis of anhydrous
diphenylcyclopropenone 18 now 1n progress.
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Figure. The e.s.d.'s are 0,016 - 0.021 A and 0.9 - 1.6.
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