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Conf irmat ion  and ref inement  o f  the  structure o f  Hg3S2CI2. By A. J. FRUEH and NORMAN GRAY, Crystallographic 
Laboratory, McGill University, Montreal, Quebec, Canada 

(Received 24 February 1967 and in revised form 19 September 1967) 

~-Hg3S2C12 is isometric, with a=  8.949 _ 0.002/~., space group/213 (199) and with the atoms in the following 
special positions: 12 Hg in 12(b); x,0,¼; with x=0.3029 _+0.0005; 8 S in 8(a); x,x,x; with x =  0.2709 + 0.0029; 
8 C1 in 8(a); x,x,x; with x=0.0107-+0.0028. 

Puff & Kuster (1962) determined the crystal structure of 
Hg3S2C12 from powder diffraction data. More recently 
Carlson (1967) in a series of vapor-transport experiments 
in the system HgS-HC1 obtained single crystals of three 
polymorphs of the compound. The diffraction of the 
~t-phase corresponded to the phase described by Puff & 
Kuster. The morphology of the single crystals indicated the 
crystal class 2/m~, which was in disagreement with the non- 
centrosymmetric space group/213 of the earlier determina- 

tion. Close examination revealed fine striations on the cube 
faces in the directions [110] and [100], indicating that mirror 
twinning perpendicular to the twofold axis may cause the 
apparent centrosymmetric morphology. 

A Geiger-counter goniometer with Cu K~ radiation was 
used to record 255 independent reflections from three levels 
on a ground sphere. The data were corrected for absorption, 
Lorentz and polarization and the following parameters were 
found. 
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Fig. 1. The crystal structure of Hg3S2C12. 

Isometric: a=8.949+0.002 A, U=716-7 ~3, D~= 
6"895 + 0-086 g.cm-3. Z =  4, Dr = 6"827 g.cm-3. 

Space group 1213 (no. 199). 

Atomic positions 
12 Hg in 12(b); x, 0, ¼; with x=0.3029+0.0005 
8 S in 8(a); x, x, x; with x = 0.2709 + 0.0029 
8 CI in 8(a); x, x, x; with x=0.0107+0.0028 

In the structure (Fig. 1) the Hg is octahedrally (trans) co- 
ordinated to: 

2 S at 2.45 + 0.02 A. 
2 CI at 2.87 + 0.01 
2 C1 at 3"38 + 0"04 

The bond angles within the octahedra are: 
S-Hg-S 166 + 1 o 

C1-Hg-CI 78.7 + 0.1 ° 
(2) C1-Hg-C1 86.2+0.6 ° 

C1-Hg-CI 109 + 1 o 

Each octahedron shares a face with an adjoinning octa- 
hedron, the Hg-S-Hg angle between octahedra being 92 ___ 1 °. 
This results in the nearest Hg-Hg distance being 3"546 + 0.004 
A. 

The structure was refined by least-squares using isotropic 
temperature coefficients and correcting for anomalous scat- 
tering, until the R value for 255 hkl reflections was 0.08 
(weighted, R =  0.077). The resulting isotropic temperature 
factors are Brrg= 2"74_+ 0"03 ; Bs = 1.5_+ 0"3 and Bc~ = 
1.8 + 0.2. The F calculated are compared with F observed 
in Table 1. 

This work was supported by National Research Council 
of Canada Grant A-165. 
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Trimethylplatinum0V) iodide and its misrepresentation as hexamethyldiplatinum*. By GABmELLE DONNAV, Geo- 
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Transparent, tan-colored trimethylplatinum(IV) iodide crystals have cell dimensions 17"77:~5, 19"39±6, 
17"12±5 A,, ,0=115°41 +5', space group P21/a, and 32 molecules per cell. These data duplicate the ones 
erroneously ascribed to hexamethylplatinum by Illuminati & Rundle [J. Amer. Chem. Soc. (1949) 71, 
3575], whose published (010) Patterson projection enables eight tetramers of the molecule to be located in 
the crystal structure. This tetramer has a configuration similar to that reported for the tetramer of trimethyl- 
platinum(IV) chloride. 

Trimethylplatinum(IV) iodide has been assumed (Kite, 
Smith & Wilkins, 1966) to be cubic and isostructural with 
trimethylplatinum(IV) chloride (Rundle & Sturdivant, 
1947), although Burovaya (1949) studied its morphology, 
pointed out that it is monoclinic, point group 2/m, and ob- 
served forms 001, 110, 100, 011, leading to axial elements 
a:b:c= 1.778:1 : 1.826; ,0= 116°02 '. Our own data follow. 

On recrystallizing Pt(CH3)3I, two distinct phases are 
obtained. One phase, recrystallized from benzene, is sol- 
vated; the other, recrystallized from toluene, is not. The 
solvated phase loses its benzene molecules within minutes 
when exposed to air. The change in crystal phase is readily 
observed because, although the crystal faces are perfectly 
preserved, the tan-colored transparent crystals turn yellow 
and opaque. Such a yellow pseudomorph gives a spotty 

* Work supported in part by National Science Foundation 
Grant no.GP-4947, awarded to The Johns Hopkins Univer- 
sity. 

X-ray powder pattern, showing a grain size of at least 
1000/~ and little preferred orientation. This powder pat- 
tern is identical with that of the Pt(CH3)3I recrystallized 
from toluene, thus showing that no toluene molecules are 
captured in the phase obtained from toluene. A combustion 
analysis, performed by J.Walter, gave C 9"83, H 2.65 %; 
calculated for Pt(CH3)3I: C 9.8; H 2.5 ~. 

The unsolvated crystals are brittle, 2 to 3 mm in largest 
dimension, transparent, tan-colored, thick-tabular (100) 
with point-group symmetry 2/m. Optical extinction is sharp 
parallel to an edge which is chosen as the b axis. The ob- 
served forms, measured with excellent signals on the optical 
goniometer, are indexed 100, 021, 001, and 120. The cell 
to which these indices refer has dimensions: a =  17"77 + 5, 
b=19.39+6,  c=17.12+5A,  and ,0=115°41'+5 ", cell 
volume=5316/~3 (precession films, Cu K~, 2= 1.5418 A,), 
and axial ratios a:b:c = 0-9165:1:0.8829, requiring a trans- 
formation matrix 001/020/100 to be applied to Burovaya's 
morphological cell. The observed forms thus indicate a 


