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06.2-31 EXPeRIMENTAL CHARGE DENSITY STUDY OF 

(CE2S02}2' By Y. Wang, C.T. Kao, C.J. Tsai, 

L.W. Guo; Dept. of Chem., National Taiwan 

University. J.W. Bats, Univ. of Frankfurt. 

Single crystal of 1,3-dithietane-1,1,3,3-tetra­

oxide was studied by x-ray diffraction at 3000
K 

and 104°K. It crystalized in monoclinic P 21/n. 

a=5.527(2),b=5.709(1),c=8.042(2)~, ~=100.89(3)~ 

and Z=2. The c;rystals are a four membered 

S-C-S-C ring with the center of the ring at T. 
Using all the observed reflections belm-, sin&~ 

0.66K- 1 , the structure was refined to R=0.020. 

Distances and angles are: S-C 1.8058(8), 

1.8096(6)2; s-o 1.4353(5), 1.4376(6)~; C-S-C 

88.37(3)°; o-s-o 118.84(3)°. A charge density 

study was perf.ormed on 104°K data. The x-x 
deformation map of the 4-membered ring showed 

significant amount of density around sulfur 

atom but nothing significant between the bolO 

sulfur atoms (non-bonding distance 2.593 R). 
There is 0.57 e/~3 in the S~C bond but polar­

ized toward sulfur atom. S02 plane is perpend­

icular to the 4-membered ring (88.6°). The 

denSity of S-O bond is at the center of the 

bond. 

06. 2-32 AB INITIO 'llIEORErICilL CALCULl\.TIONS OF THE 
ELECI'RON DEFORL'1ATION DENSIT"t FOR BENZYL!'l"Th-g:yCLOPEtlT]\.­
DIE!)iYLarno~lllJ1-! AND CYCLCCCTlInIENECYCLOPEtlTADIENY'LIIDN. 
A COMP]\.RISON OF THEORY Iv'ITH EXPERIMENT. B-y R. C-oddard, 
MPI fur Kohlenforschu.'1g, D-4330 Mlllha-n-RUJ,x, FRG. 

This paper describes the resUlts of the calcUlation of 
the static electron deformation densitv distribution for 
CSHSCr(C12H13N), I, and CSHSFe(CSH13) ,-II, byab Lcitio 
methods at the double-S level (A'IMJL, V.R. Sau.'1ders 197fi) 
The deformation densities are oompared with eac.l-) other 
and with t.l-)ose dete..rmined by e.X];€I"iment, (X-X) (X-N). 
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The distribution of the charge around the metals is dis­
cussed in terms of the electron oount on the metal (t.l-,e 
oxidation state), the nature of the ligands ,uld their 
geometrical arrangement. A.'1 expla'1ation for the stabili­
tyof these unsaturated oomple."'<es (I, 14e-; II, 17e-) is 
suggested. A general approach for predicting t.l-)e posi­
tions of the rraxima about a transition metal J:::ased on 
simple ligand field theory is proposed and developed 
for more ccmplicated systems. 

06.2-33 THE ELECTroN DENSITY DISTRIBUl'ION IN 'IWO ISO--
ELECIIDNIC CYCLOPENTADIENYIr-TRANSITION-1'1EI'AL COl1PLEXES. 
By C. KrUger, R. Gcddard, and J. lI~libcn"', MPI fur 
Kohlenforschung, D-4330 Millheim-Ruhr, FRG and ". Institut 
Laue-Langevin, F-38042-Grenoble, France. 

Tne deformation density distribution (X-X, and X-N for I, 
100 K) in the biD isoelectronic, pararragnetic 17e-transi­
tion metal complexes, CSHSFe(CSH12) (I) and CSHSMo(C3HS)2 
(II), are compared. 
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Bot.l-) oompou.'1ds ShOl-l an octahedral electron density dis­
tribution about the metal. The orientation of the octa­
hedra wit.l-, resp2ct to the liga'1ds is similar in the tviD 
oomplexes, but there are significant differences (see 
figures) . 
The spacial arrangement of the electron density around 
the metals appears to have stereochemical oonsequences 
and provides an explanation for the observed chemical 
behaviour of these a'1d similar oompounds. 

06.2-34 A CHARGE DENSITY STUDY OF THE CUBIC 

FON~ OF BORON NITRIDE. By B. Josten, A. Kirfel 

and G. Will, Mineralogisches Institut der Uni­

versitat Bonn, Lehrstuhl fur Mineralogie und 

Kristallographie, Poppelsdorfer SchloE, 

D-S300 Bonn, FRG. 

12S3 (MoK~ ) and 3013 (AgK~) measurements of 

the X-ray structure amplitudes of the cubic BN 

(a = 3.61S3(2) R; F43m) were carried out up to 

a maximum 28 = 1S6°, resulting in sets I and II 

of 41 and 76 observed unique reflections re­

spectively. The conventional refinements of the 

spherical-atom model yielded agreement factors 

R = 0.01S6, Rw 0.0202 (set I) and R = 0.0203, 

Rw = 0.0239 (set II). The isotropic temperature 

factors of Band N and the respective scale 

factors were determined from high-order refine­

ments and used for ensuing calculations of 

x_~O difference density-, valence density- and 

deformation potential distributions in the 

(110) and (111) planes. 

Further studies of the charge density distribu­

tion in BN were based on two models, both lea­

ding to significantly improved least-squares 

fits to the data: a) the "bond model" with a 


