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We have previously [i] reported the detection of seven crystalline forms of gossypol and 
have given the results of the structural interpretation of two of them by X-ray structural 
analysis [2, 3]. Yet another form crystallizes from diethyl ether, and in the present 
communication we consider the features of the structure of this modification of gossypol. 

In 1937, R. Adams et al. obtained acicular crystals of gossypol from ether and deter- 
mined their melting point as 184°C [4]. Single crystals grown from ether are small with a 
tendency to twinning, which makes them unsuitable for X-ray structural investigations. 
Crystals of better quality were obtained froma binary solvent - a mixture of ether and 

TABLE i. Coordinates of the Atoms in the Crystal Structure 
of the Adduct of Gossypol with Diethyl Ether ('i04; for the 
H atoms, -I03; the standard deviations are given in 
parentheses). 
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hexane. The crystallographic parameters of these crystals were determined on a Syntex P2z 
automatic four-circle diffractometer: a = 8.557(2) ~, b = 14.474(5) ~, c = 25.651(5) ~, 

= 107.22(2) ° , V = 3034.7(1,4) A 3, z = 4 sp.gr. P2z/c. 

A three-dimensional set of experimental integral intensities was obtained on this dif- 
fractometer by the 8/20-scanning method in Cu K s radiation with monochromatic reflection from 
a graphite crystal. The structure was deciphered by the MULTAN program that forms part of 
the XTLSM group of programs for a SM-4 computer [5]. The first F-synthesis showed that the 
crystal included diethyl ether in a ratio of gossypol to ether of i:i. 

The refinement of the structure began with the calculation of a series of successive 
F-synthesis and we then proceeded to its refinement by the method of least squares (MLS) 
first in the isotropic approximation (R = 0.118) and then in the anisotropic approximation 
(R = 0.089). At this stage, difference syntheses revealed all the hydrogen atoms of the 
gossypol molecule but the large thermal vibration of the ether molecule did not permit its 
hydrogen atoms to be localized. The final value of the R factor was 0.059, and the corres- 
ponding coordinates of the atoms in the structure are given in Table i. 

In the adduct, the gossypol molecule has the aldehyde tautomeric form. The dihedral 
angle between the planes of the naphthalene nuclei amounts to 83.5 ° . The isopropyl 
groupings of the two halves are oriented identically with respect to their nearest hydroxy 
groups. 

The gossypol molecules are linked into a web parallel to the ab plane. In it not all 
the groups active in the sense of H-bond formation actually gave hydrogen bonds. The 02 
carbonyl oxygen and the oxygen of the 03 hydroxy group are present in ordinary Van der 
Waals contact with the atoms of the closest molecules, while the corresponding atoms of 
the other half of the molecule have intermolecular H-bonds (for the numbering of the atoms, 
see [3]). Because of this nonequivalence of the two halves, th~gossypol loses its charac- 
teristic symmetry of a twofold axis. The webs consist of two layers of the hydrophilic 
parts of the molecule turned to one another. Between the webs there are layers consisting 
of ether molecules. The latter are present in special pockets formed from the hydrophobic 
regions of the gossypol molecule. 
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