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Tetramesityldisilene adopts a trans-bent geometry in the crystal, with an Si=Si bond length of 21 6.0 pm; 
two of the cis aromatic rings are only slightly twisted relative to the approximate plane of the two silicon and 
four neighbouring carbon atoms, while the other two rings are nearly perpendicular to this plane. 

The synthesis of tetramesityldisilene (1) provided the first 
example of a molecule containing a silicon-silicon double 
b ~ n d . l - ~  This long-sought structural moiety is of- obvious 
interest; a different synthesis of (1)4 has been published and 
three additional disilenes are now k n o ~ n . ~ , ~  We report here 
the single crystal X-ray structure of (1). 

Crystal data: crystals were grown by slowly cooling a 
saturated solution of (1) in toluene from room temperature to 
-20 "C. Crystals grown under these conditions incorporate 
one molecule of solvent per molecule of (1). [C36H44Si2C,H8], 
M = 629.1, tetragonal, a = 12.065(2), b = 12.064(2), c = 
52.506(7) 8, at 188 k 5 K. U = 7597A3, spacegroup14,/a, Z =  
8, Dc = 1.10, h(Mo-K,) = 0.71073 A. The structure was 
solved by direct methods and refined by full-matrix least- 
squares refinement to a current R, = 0.077, based on 2082 
reflections with F, > 3 a(F,). 7 

Figure 1 represents a molecule of (1), which contains a two- 
fold symmetry axis in the plane of the drawing passing through 
the centre of the Si-Si bond. The two silicon atoms and the 
four carbon atoms attached to them lie approximately in a 
plane. The two aromatic rings on one side of the Si=Si bond 
are almost orthogonal to this plane, whereas those on the 
other side are nearly parallel to the plane. The helical arrange- 
ment of the two latter groups and the Si=Si bond is reminiscent Figure 1. The structure of (1). 

~~ 

t The atomic co-ordinates for this work are available on request 
from the Director of the Cambridge Crystallographic Data Centre, 
University Chemical Laboratory, Lensfield Road, Cambridge 
CB2 1EW. Any request should be accompanied by the full 
literature citation for this communication. 

of the geometry of cis-stilbene. The eleviations of the six central 
atoms from exact planarity can be described as resulting from 
moderate anti-pyramidalization ac each silicon atom and a 
slight twist around the Si=Si bond. The angle between the 
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Figure 2. Bond lengths (right) and bond angles (left) in (1). 
Torsion angles between Si-Si-C planes and aromatic rings are 
shown in boxes. 
C-Si-C plane and the line joining the two silicon atoms is 18" 
and the twist angle is 5". 

Interatomic distances and bond angles between heavy 
atoms are shown in Figure 2. The Si=Si bond length of 21 6.0 pm 
is about 18-20 pm shorter than the typical Si-Si single bond 
length [e.g., the dihydro derivative (2) has two independent 
Si-Si distances of 235.0 and 236.2 pm7]. The decrease is 
greater than that going from a double to a single bond in 
carbon compounds; compare the central C-C distances of 
135.5 pm for (3)* and 154 pm for (4),9 respectively. On a per- 
centage basis the bond shortening is 8-9% for silicon and 
12% for carbon. These results indicate that there is a signifi- 
cant n-bonding component in the Si-Si double bond.1° In 
contrast the strongly anti-pyramidalized tin compound (5) 
shows no shortening of the Sn-Sn bond relative to the normal 
single bond 1ength.l 

Ph2C=CPh2 

(3) 

Ph2CH-CHPh2 

(4) 

The geometry of (1) is in accordance with quantum mechani- 
cal  calculation^^^-^^ on the parent disilene, Si2Ha, both with 
respect to the Si=Si distance and the slight anti-pyramidaliza- 
tion. However, the observed pyramidalization and torsion 
angle may be strongly affected by the crystal environment, 
especially since the calculations suggest that these types of 

deformations require very little energy. This is also suggested 
by the somewhat anisotropic thermal ellipsoids of the silicon 
atoms. In addition, the observed conformation of the aromatic 
rings in the crystal may well be only one of several present in 
solution. 
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