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study is part of a systematic evaluation of the distortion of 
structural groups due to hydrogen bonding. 

Crystal-structure data used in the study are taken from 
neutron diffraction analyses in the literature and part of the 
data was retrieved with the TOOL-IR system (Yamamoto, 
Negishi, Ushimaru, Tozawa, Okabe & Fujiwara, 1975). The 
relevant parameters were recalculated with UNICS (1967) if 
they and their estimated standard deviations were not 
specified. Values uncorrected for thermal motion were used. 
Data were included in this study only if the e.s.d.'s of all the 
relevant lengths were equal to or less than 0.010 A and the 
O . . - O  hydrogen-bond length was less than 2.7 A. Carboxyl 
groups connected by a symmetric hydrogen bond were 
excluded from the data because the 'structure' and nature of 
the symmetric hydrogen bond are still not completely under- 
stood (Catti & Ferraris, 1976; Olovsson & J6nsson, 1976; 
Ichikawa, 1978). 

Results and discussion 

The relevant parameters are given in Table 1. As shown in 
Fig. 1, there is a correlation between the C - O  and O - H  
lengths: C - O  decreases linearly with increasing O - H  (i.e. 
decreasing O . . .  O), both being in a competitive relationship. 
It can be estimated from Fig. 1 that the C - O  length shortens 
by about 0.035 A when the O - H  length increases from its 
nonhydrogen-bonded value of 0.96 A to about I. 20 A when 
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Fig. 1. Diagram of the correlation between C-O and O-H 
distances in hydrogen-bonded carboxyi groups. The straight line 
is the least-squares fit of data points. The number of compounds 
and the deviations of each point from the line are given together 
with the O...  O distances in parentheses. 
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forming a strong hydrogen bond. On the other hand, no 
correlation could be found between C - O - H  angle and 
O - H  length: the C - O - H  angles are randomly distributed 
over 109.4 ~ 114.4 ° with a mean value of 112.2 ° (Table 1). 
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A printer's error is corrected. In Table 1 of the paper by 
Podder, Dattagupta, Saha & Saenger [Acta Cryst. (1979), 
B35, 649-6521 the value for b should be 10.768 (2) A. 
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All the relevant information is contained in the Abstract. 
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