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Abstract:
The crystal and molecular structures of two cyclic organophosphorus compounds were solved by the
X-ray diffraction method. A hypothesis relating the free energy of hydrolysis of p-substituted monoaryl
phosphates to the length of the P-0 ester bonds has been presented. Huckel molecular orbital
calculations were carried out as one test of the hypothesis. The structure of a sodium salt of phenyl
phosphate was accurately determined as the initial work in a second test of the hypothesis.

2,2,3,3,4-Pentamethyl-1-phenylphosphetane-1-oxide crystallized in space group P21/c with
a=l7.l65(l6)Å, b=7.226(2)Å, c=11.365(10)Å β=102.24(7)°, and Z=4. This is the first unsymmetrical
phosphetane oxide structure to be determined and indicates the reactivity of this group of compounds
towards base is directly related to the amount of steric hindrance due to substitution on the α-carbons.
The final R is 6.5% for 1244 observed reflections.

1-Iodomethyl-3-methyl-l-phenylphospholanium iodide crystallizes in the space group P21 /c with
a=7.2l7(3)Å, b=l4,261(6)Å, c=l4.778(6)Å β=106.54(3)°, and Z=4. The determination of this structure
allowed workers in the field to assign structures to ten other compounds that are related to it through
stereospecific reactions. The final R is 4.5% for 1434 observed reflections.

Data were presented indicating that the length of a P-O(Ar) bond, L, can be related to the equilibrium
constant for the hydrolysis reaction by the equation.

L=(k/ρ)Log(KArR/K0) Huckel molecular orbital calculations were carried out for para-substituted
phenols, benzoic acids and phenyl phosphates. The results of these calculations are consistent with the
proposed hypothesis.

Disodium phenylphosphate-2-methoxyethanol trihydrate molecular complex crystallizes in the space
group P21/c with a=l4.69(2)Å, b=7.960(6)Å, c=13.68(1)Å, β=107.3(2)°, and Z=4. Comparison of the
intramolecular distances in the phenylphosphate dianion with those of a previously determined
structure showed significant differences in some of the non-bonded intramolecular distances. These
differences were found to be due to a difference in the orientation of the phenyl ring with respect to the
phosphate group. The final R is 5.6% for 969 observed reflections. 
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