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A Case of 'Pseudo-Homometrie' Structure in the Complex Niekel(II) 
Bis-(N,N-di-n-propyldithiocarbamate)* 

BY ANNA PIGNEDOLI AND GIORGIO PEYRONEL 

Istituto di Chimiea Generale dell' Universitg~ di Modena, Italy 

(Received 17 July 1967) 

A case of 'pseudo-homometric' structure, observed in the complex nickel(II) bis-(N,N-di-n-propyldi- 
thiocarbamate), is described. The 'false' molecule (½, ½, 0) can be roughly obtained by shifting the 
molecule (L ~, 3) or by a rotation of the true molecule (½, ½, 0). 

Isovectorial structures which are different but have the 
same interatomic distances and, furthermore, the same 
structure factor values, have been defined as homo- 
metric (Patterson, 1944; Garrido, 1951): their solution 
will not be unique. Structure solutions characterized 
by almost identical Patterson functions have been 
called 'pseudo-homometric' (Luzzati, 1953; Hemily, 
1957). When the chemical and geometric conditions 
do not allow us to discard the false solution easily, the 
right one may be found by using all the reflexions in 
a three-dimensional Patterson synthesis. 

In some structures the correct solution can be ob- 
tained from the false one through crystallographic 
operations. In the case ofp-nitroaniline the false struc- 
ture (Abrahams & Robertson, 1948) has been corrected 
by shifting the origin (Donohue & Trueblood, 1956), 
and likewise for calcium ferrite (Decker & Kasper, 
1957). The true structure of triphenylene was obtained 
(Pinnock, Taylor & Lipson, 1956) by simply correcting 
the position of the molecule which had been already 
correctly orientated (Klug, 1950). In other cases the 
true solution was reached by some rearrangement of 
the atoms, as in the case of DL-9,10-methyleneocta- 
decanoic acid (Brotherton, Craven & Jeffrey, 1958), 
of monoterpene isoiridomyrmecin C10H1602 (Schoen- 
born & McConnell, 1962), and of Na20.GeO2.6H20 
(Jamieson & Glasser, 1967). 

In the course of the determination of the crystal 
structure of nickel(II) bis-(N,N-di-n-propyldithiocarba- 
mate), Ni[(C3H7)2NCSz]z, rhombohedral, space group 
R3, a=25.20, c=8-30 A (Peyronel & Pignedoli, 1967) 

* Work supported by the Consiglio Nazionale delle Ricerche 
of Italy. 

we obtained a false structure by starting with a two- 
dimensional Patterson synthesis and by a trial-and- 
error method. The molecule was correctly located in 
the centre of symmetry. The refinement by means of 
three-dimensional Fourier sections gave a rather good 
representation of the molecule in the X Y  projection 
[Fig. l(a)] but it was impossible to reduce R below 0.55. 
Also the interatomic distances and angles were not 
correct. Fig.2 shows a combination of three-dimen- 
sional YZ sections in the YZ plane, which is arbitrarily 
schematic in order to avoid the atoms being super- 
imposed as they would be in a correct projection. 

From three-dimensional Patterson syntheses it was 
possible to obtain the correct orientation of the mol- 
ecule as shown in the final composite X Y  projection 
of three-dimensional Fourier sections [Fig. l(b)]. This 
structure refined satisfactorily to R--0.075 (Peyronel & 
Pignedoli, 1967). 

The false molecule appears in the X Y  projection 
[Fig. l(c)] as having been rotated about 42-50 ° anti- 
clockwise from the true position. This false orientation 
may also be roughly obtained by shifting the molecule 
(B) located in the (½,-~, 3) position into the (½, ½, 0) posi- 
tion. This molecule has in the X Y  projection an orien- 
tation of 60 ° with respect to the real molecule (A) 
located in the (½,½,0) position [Fig. l(c)]. Therefore the 
false structure may be considered very roughly as 
'pseudo-homometric' to the true one. 

Other conditions may contribute to the rather good 
representation of the molecule in the false position: 
nickel, being in the right place, gives an important and 
correct contribution to the calculated structure factors 
of the false solution; some atomic positions in the false 
structure are very near to those of other atomic posi- 
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Fig. 1. (a). XYprojection of three-dimensional sections of the 'false' asymmetric unit (3, ½, 0). (b) X Y  projection of three-dimen- 

sional sections of the true asymmetric unit (3, 3, 0). (c) XY projection of the central part of the true (½, ½, 0) and (~-, -~, ~) 
molecules and of the 'false' molecule (½, ½, 0) (dashed lines). 

tions of the true molecule; the large dimensions of the 
ab plane reduce the influence of the rotation of the 
molecule on the X Y  parameters of some atoms. 

• It may be noted that the atoms of the central part 
Of the true molecule (A) have low Z parameter values. 
The rotated molecule (A) should have an inclination 
on the X Y  plane opposite to that of the molecule (B) 
transferred into the (½,½,0) position [Fig. l(c)]. The 
false molecule (A) has for all those central atoms, from 
nickel to nitrogen, a Z parameter equal to zero. Also 
the strange elongated shape of the atoms in the false 
Y Z  sections, inclined on the X Y  plane, is worthy of 
note. 
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Fig.2. YZ projection of three-dimensional sections of the 

'false' asymmetric unit (3, 3, 0) in an arbitrarily schematic 
combination of the atoms. 
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