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THE iron( 111) derivatives of the dialkyldithio- 
carbamic acids exhibit anomalous magnetic 
behavi0ur.l The magnetic moments of these 
compounds are temperature-dependent and very 
sensitive to minor changes in the alkyl sub- 
stituents of the co-ordinating groups. It was 
suggested that this behaviour could be explained 
in terms of an octahedral model for the iron atom 
and a thermal equilibrium between nearly 
equi-energetic high-spin (6A and low-spin (T,) 
ground states., 

We have determined the crystal structure of 
tris-(NN-di-n-butyldithiocarbamato)iron(III) at  
room temperature ; the effective magnetic moment 
a t  room temperature of the solid compound is 
5.32 B.M. We have found that the iron atom is 
bonded to six sulphur atoms, and has a configufa- 
tion which is far from octahedral and which is 
better described as intermediate between a 
trigonal prism and a trigonal antiprism, as is 
shown in the Figure. 

Crystal data: C,,H,,N,S,Fe, M = 669, mono- 
clinic, a = 22.46, b = 10.50, c = 18.40 A, f) = 
120-8", U = 3782 Hi3, Dm = 1.19 (by flotation), 
2 = 4, Dc = 1.18, space group C 2/c(C&, No. 15); 
Co (unfiltered) radiation, single-crystal oscillation 
and equi-inclination Weissenberg photographs. 
The structure was solved by the usual heavy- 
atom method and refined initially by successive 
difference Fourier syntheses and then by the full- 
matrix least-squares method, using individual 
anisotropic temperature factors. At  present, the 
R value is 0.10 based on observed reflections only. 

Crystals of the compound are composed of 
discrete molecules of the neutral complex. The 
iron atoms occupy positions with site symmetry 2. 
The six sulphur donor atoms of the complex are 
equi-distant from the iron atom and are arranged 
in two parallel equilateral triangles, 2.87 A apart. 
One triangle is rotated by an angle of 32" relative 
to the other, from the trigonal prismatic configura- 
tion. The average iron-sulphur bond length is 

2.418 A [with an estimated standard deviation 
(e.s.d.) of 0.006 A]. Other molecular dimensions 
are shown in the Figure. 

FIGURE. The co-ordination sphere of tris-(NN-di-n- 
butyldithiocarbumut~) iron (111). Measurements are; 

Lac '  = 72.9, Lee' = 106.0, Lab = 103.5". 
u = 2.413, b = 2.426, G = 2.415 A; Lbb' = 72.5", 

There are no s i m c a n t  differences in the dimen- 
sions of the crystallographically-independent ligand 
groups. The average sulphur-carbon bond length 
of 1-71 A (with an e.s.d. of 0.02 A) compares 
favourably with other dithiocarbamates, but the 
average carbon-nitrogen bond length of 1.4 1 A 
(with an e.s.d. of 0.03 A) is slightly longer than 
others previously reported for similar compounds. 
The dimensions observed for the dithiocarbamate 
group and the planar environment of the nitrogen 
atom indicate marked delocalisation of the r-elec- 
trons, which is consistent with previous i.r. 
studies3 and structure determinations.* 

Finally we note that each of the three crystallo- 
graphically-independent n-butyl chains has a 
different conformation. 
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