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Erratum: the structure of cycloalliin hydrochloride monohydrate. By K. J. PALMER and KAY SUE LEE, Western 
Regional Research Laboratory, Agricultural Research Service, U.S. Department of Agriculture, Berkeley, California 94710, 
U.S.A. 

(Received 27 March 1972) 

A correction of the structure analysis of cycloalliin hydrochloride monohydrate is given. 

The atomic parameters given in the paper with the above 
title (Palmer & Lee, 1965) are incorrect as they describe the 
stereoisomer with configuration S, in the notation of Cahn, 
Ingold & Prclog (1966), at the carbon atom bearing the 
carboxyl group, C(3). The configuration at C(3) should be 
R and the parameters for this stereoisomer are obtained by 
making negative all of the y parameters listed in Table 1 of 
the original paper. A stereographic drawing of cycloalliin 
with configuration R at C(3) made with the ORTEP pro- 
gram (Johnson, 1965) is shown in Fig. 1. Figs. 1 and 2 of 

the original paper are correct as they illustrate the correct 
stereoisomer. 
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Fig. 1 A stereoscopic view of cycloalliin. The configuration at the ring carbon to which the carboxyl group is attached is L. The 
thermal ellipsoids are drawn at the 50 % probability level. 
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The use of X-ray anomalous scattering to resolve the space-group ambiguity of dibenzyl disulphide.* By R. 
SRtNIVASAN and B. K. VHAYALAKSHMI, Centre of  Advanced Study in Physics, University of Madras, Guindy Campus, 
Madras-25, India 

(Received 14 September 1971) 

The crystal structure of dibenzyl disulphide has been reinvestigated by X-ray anomalous scattering, and 
space group C2/c has been confirmed. 

The crystal structure of dibenzyl disulphide which was 
originally reported in the space group Cc by Lee & Bryant 
(1969; hereafter LB) has been successfully refined in the 
centrosymmetric space group C2/c by two other groups of 

* Contribution No. 343 from the Centre of Advanced Study 
in Physics, University of Madras, Madras, India 

workers (Dijk & Visser, 1971 ; Einspahr & Donohue, 1971 ; 
hereafter DV and ED respectively), although the original 
space group Cc is defended by Lee (1971). If the structure 
in the space group Cc were correct, it would involve an 
'almost exact' twofold axis in the structure and hence the 
deviation from ideal centrosymmetry would be small. This 
may be readily estimated from the coordinates available 
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for the two halves of the molecule (LB). The mean devia- 
tion turns out to be about 0.05 A. Statistical tests may not 
therefore be expected to reveal this since the distribution 
would be close to centrosymmetry. 

The purpose of this note is to point out that X-ray an- 
omalous scattering offers a sensitive tool for this situation. 
Prima facie one might be tempted to expect the Bijvoet 
differences to be negligible since the postulated deviation 
from centrosymmetry is small. On the other hand, since one 
is now dealing with individual reflexions one might hope 
for detectable intensity differences in at least a few individ- 
ual reflexions. This is in fact true. 

We calculated the Bijvoet ratios defined by 

X =  [I(H) - l(fi)]/½[I(H) + 1(17I)1 

for the LB structure and the results are summarized in 
Table 1. The values of A f" and / I f"  used for the S atom 
(Cu K~ radiation) were 0.319 and 0-557 respectively. 

Table 1. Reflexions showing large calculated Bijvoet ratio 
(X= [ I ( H ) -  I(fi)]/½[l(H) + I(ICI)] for the LB structure 

(space group Cc) 

Only those reflexions with IXI >0.20 are included. 

h Z~ t F(Z-Z) F(n)  laFI Ixl 
6 0 2 4.34 3.47 0.87 0.43 

10 0 10 3.74 4.16 0.42 0.21 
8 0 - 2  13.10 14-64 1.53 0.22 
0 0 - 12 8.01 7-16 0.85 0.22 
7 3 1 7.12 8.04 0.91 0.24 
3 5 1 5.08 5.95 0.86 0.31 

11 5 1 5.68 6.49 0.81 0.26 
12 2 2 1.54 1.93 0.38 0.43 
4 4 4 5.19 4.45 0.73 0.30 
7 3 5 4.40 5.13 0.73 0.30 
6 3 7 1.90 1.71 0.19 0.21 
1 3 7 2.21 1.79 0.42 0.41 
9 3 7 1.64 1-93 0.29 0.32 
0 6 7 1.92 1.55 0.37 0.42 
0 2 8 2.56 3.07 0.51 0.36 
1 3 8 2.35 3.02 0.67 0.49 
3 5 8 1.00 1.41 0.40 0.65 

- 6 6 1 6.83 5.45 1-38 0.44 
- 12 2 2 5-03 6.00 0.96 0-34 

- 7  7 2 6.27 7.31 1.04 0.30 
- 8 2 5 5-39 4.50 0.89 0.35 
- 6  8 5 4.86 3.66 1.20 0.55 
- 9  1 6 1.80 3.54 1.73 1.17 
- 2  4 6 11.43 13.64 2.20 0.34 
- 3  3 7 3.11 2.59 0.51 0.35 
- 9  3 7 6.94 6.23 0.70 0.21 

- 14 4 7 4.59 3.85 0.73 0.34 
- 5 1 8 5.31 6.05 0.74 0.26 
- 3  3 8 4.77 5.89 1.11 0.41 
- 2  4 8 1.35 2.35 0-99 1.00 
- 3 7 8 2.60 3.25 0.65 0.43 

The mean value of IXI is 0.03. If the approximate twofold 
axis were absent and the structure completely noncentro- 
symmetric, (IXI) to be expected from theory (Parthasarathy, 
1967) would be about 0" 14. The observed reduction of about 
one fifth is understandable in view of the closeness to 
centrosymmetry. However, what is pertinent here is that 
he expected value of IXI is non-negligible. Its smallness 
does not imply the impossibility of practical detection, 
since the nature of the statistical distribution of Bijvoet 
differences (Parthasarathy & Srinivasan, 1964) is such that 
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Fig. 1. Microdensitometer trace of Bijvoet pairs of (a) 602 
and 12,0,4 and (b) 80~ reflexions. The 12,0,4 pair not listed 
in Table l appears due to the method of recording and has 
IXl =0.08. 

they have a rather high dispersion. Consequently, a few 
reflexions at least may be expected to have detectable Bijvoet 
ratios. This is borne out by Table 1, where some refiexions 
have values of IXl as large as 100%. 

An attempt was made to check the results of Table 1. 
Owing to the lack ofa diffractometer, the photographic meth- 
od was used. Owing to various factors such as differences 
in spot shapes of pairs in higher layer photographs, etc. 
attention was focused only a few reflexions in the zero 
layer photograph with b as rotation axis. A Nonius in- 
tegrating Weissenberg camera was used. Spots were scanned 
using a Joyce-Loebl microdensitometer to cover Bijvoet 
pairs such as hOl and hOL It was observed that Bijvoet pairs 
expected to show finite differences were equal in intensity 
within experimental errors. Sample runs on reflexions 80~, 
602 and 12,0,4 and their pairs are shown in Fig. 1. We may 
safely conclude that the space group is C2/c. The problem 
of quantitative relation between the amount of deviation 
from centrosymmetry and the magnitudes of Bijvoet dif- 
ferences is under investigation and the results will be repor- 
ted in due course. 

We would like to point out that the X-ray anomalous 
scattering technique could possibly be used to detect the 
presence, if any, of enantiomorphous microdomains in a 
single crystal which was hypothesized by Sax & McMullan 
(1967) in the case of dibenzoyl peroxide. 

It may also be pointed out that the above results seem 
to imply the possibility of higher accuracy in crystal struc- 
ture refinements making careful use of X-ray anomalous 
scattering. 
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Structure cristalline de R b 2 U O z F 4 . H 2 0 .  Par HENRY BRUSSET, lXTGUYEN QUY DAO et~ANNE RUBINSTEIN-AUBAN, 

Institut de Chimie, Ecole Centrale des Arts et Manufactures, Grande Voie des Vignes, 92 Chatenay-Malabry, France 

(Regu le 27 mars 1972) 

The crystal structure of Rb2UOzF4.H20 has been determined from single-crystal X-ray intensity data as 
orthorhombic, space group Pbca with 8 molecules in the unit cell. The lattice parameters are a=  8.881 (3), 
b= 14.547 (6), c= 11-975 (4) A, dexp=4"8 g.cm-3, dth=4"6 g.cm-3. The structure is composed of U204F 4- 
ions, Rb + ions and water molecules showing hydrogen bonding of medium strength. 

Parall61ement ~t l'6tude structurale du compos6 Cs2UO2F4. 
H20 (Nguyen Quy Dao, 1972), nous avons 6tudi6 la struc- 
ture cristalline de RbzUO2F4. H20 par diffraction des rayons 
X sur un monocristal. Les cristaux ont 6t6 pr6par6s con- 
form6ment ~t la m6thode signal6e dans la litt6rature (Da- 
vidovich, Sergienko & Kalacheva, 1968), soit en laissant 
6vaporer lentement h l'air une solution contenant une mole 
de UO2F2 pour 3 moles de RbF. Ils ont ensuite 6t6 identifids 
parmi les compos6 d6finis existant dans le syst6me ternaire 
UO2F2. RbF.H20 en dosant le rubidium et l'uranium par 
fluorescence X et en comparant son spectre infrarouge avec 
celui donn6 dans la litt6rature (Sergienko & Davidovich, 
1970). La technique exp6rimentale utilis6e pour la d6ter- 
ruination de la structure est identique ~. celle expos6e pour 
le compos6 homologue Cs2UO2F4. H20. 

Les caract6ristiques de maille de Rb2UO2F4.HzO sont 
les suivantes: 

a =  8,881-+0,003 A 
b = 14,547 + 0,006 
c = 11,975 + 0,004 

Groupe spatial Pbca 
dexp=4,8 g.cm -3 dth=4,6 g.cm -3 

8 groupements formulaires par maille. 

La position de l'atome d'uranium a 6t6 d6termin6e grfice 
aux projections de la fonction de Patterson parall61ement 
aux trois de la maille. Les positions des atomes de rubidium 
ont 6t6 d6termin6es par la fonction de densit6 61ectronique 
tridimensionnelle. Les positions des atomes de fluor et 

d'oxyg6ne ont 6t6 rep6r6es sur la s6rie diff6rence tridimen- 
sionnelle. L'affinement g6n6ral de la structure, supposant 
isotropes les facteurs d'agitation thermique des atomes, 
conduit ~t un coefficient de reliabilit6 R de 0,16. Cette valeur 
relativement 61ev6e est due au fait que la correction d'ab- 
sorption n'a pu ~tre men6e de fa~;on rigoureuse. En effet, 
la forme irr6guli6re du cristal ne s'y pr6te pas. Nous avons 
6t6 oblig6s d'effectuer la correction d'absorption en assi- 
milant le cristal de forme allong6e b. un cylindre de lon- 
gueur infinie. En raison de cette approximation nous 
n'avons pas jug6 n6cessaire de pousser plus avant l'6tude 
structurale du compos6. Le Tableau 1 donne les valeurs 
des coordonn6es atomiques et le Tableau 2 indique les 
distances et angles interatomiques de la structure. La Fig. 1 
repr6sente la projection de la structure parall61ement h l'axe 
c. Les chiffres entre parentheses indiquent la cote de l'atome. 
On peut constater sur cette figure, que la structure est com- 
pos6e d'ions U204Fg-, d'ions Rb + et de mol6cules d'eau 
reliant les ions bicondens6s par des ponts hydrog6ne (dis- 
tances H20-F(3)=2,78 /~,, H20-F(2)=2,92 /~). L'ion 
U204Fg- poss6de approximativement la sym6trie D2h. Le 
groupement UO2 est lin6aire. La distance moyenne U-O 
est de 1,84-+ 0,08/~. Les 8 atomes de fluor se trouvent ap- 
proximativement dans un plan perpendiculaire ~t l'axe 
O-U-O. Les distances U-F  varient entre 2,13 et 2,41 _+ 0,10 
/~. La distance entre deux atomes d'uranium d'un m6me 
dim6re est de 4,000_+ 0,005 ,~, tandis que la plus courte dis- 
tance entre deux atomes d'uranium appartenant b. deux 
dim6res diff6rents est de 5,898 _+ 0,005 A. 

Tableau 1. Coordonndes atomiques de Rb2UO2F4. H20 (donndes en fraction de bord de maille) 

U 0 
Rb(1) 0 
Rb(2) 0 
F(1) 0 
F(2) 0 
F(3) 0 
F(4) 0 
O(1) - 0  
0(2) 0 
0(3) 0 

S trx 
0926 0,0O05 
104 0,002 
163 0,002 
150 0,010 
169 0,010 
019 0,010 
070 0,016 
09 0,01 
27 0,01 
09 0,02 

Y 
0 1210 
0 107 
0814 
0 260 
0 101 
0 034 
0 209 
0 150 
0 084 
0 460 

cry Z az B aB 
0,0003 0 , 0 4 1 8  0,0003 1,17 0,10 
0,001 0,441 0,001 2,40 0,30 
0,001 0,262 0,001 2,50 0,24 
0,004 0,097 0,005 1,5 1,0 
0,004 1,207 0,005 2,0 1,3 
0,005 0,089 0,006 2,6 1,5 
0,006 0,101 0,008 5,0 2,2 
0,005 0,11 0,01 3,0 1,9 
0,005 --0,017 0,005 1,0 1,3 
0,005 0,19 0,01 4,0 2,3 


