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The molecular structure of the two trimethyl- 
amine-boron halide adducts has recently been deter- 
mined by electron diffraction in our laboratory [ 11. 
A staggered conformation was unambiguously 
established for both molecules. This is illustrated by 
the experimental and calculated radial distributions 
for the chlorine derivative in Fig. 1. 

In the present report we communicate the results 
of our estimates for the barrier to internal rotation 
around the boron-itrogen bond. The method 
proposed by Karle [2] was used which is based on 
the experimentally determined mean amplitudes of 
vibration for the rotationAependent distances. 
This method has proved to yield valuable information 
on the barrier height for several molecules [2-4]. The 
following two basic assumptions are utilized in 
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Figure 1. Electron diffraction radial distributions (E+xperi- 
mental, Tl-theoretical staggered model, T2-theoretical 
eclipsed model) The positions of the CI...C distances are indi- 
cated. 
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Figure 2. Graphical determination of the barrier to internal 
rotation according to Ref. 2. 

Karle’s method. (1) The shape of the potential func- 
tion of internal rotation is assumed to be known. In 
case of the present ethane-like molecules it is 

V(G) = v,/2 (1 - cos3@) 

where V, is the barrier height and 4 is the angle of 
rotation. (2) The framework vibrational amplitudes 
of the rotationaependent distances are assumed to 
be the same. 

Figure 2 shows the graphical solution of the equa- 
tions determining the potential barrier according to 
Karle’s method. This indicates a barrier of V,, = 6.2 
and 13.7 kcal mol-’ for F,B*N(CH& and ClsB* 
N(CH&, respectively. Considering the error limits 
of the mean amplitudes of vibration V,, falls between 
4.6 and 9.9 kcal mol-’ in case of the fluorine deriva- 
tive. For C13B*N(CH& the lower limit is 11.0 kcal 
mol-’ while the steepness of the curves does not 
make it possible to get a reasonable upper limit. 

The relatively high potential barrier in the 
trimethylamine complexes of boron halides is consis- 
tent with the electron diffraction results. The consid- 
erably higher torsional barrier in the chlorine deriva- 
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tive corresponds to the stronger van der Waals inter- 
action in this molecule. 

In ClsAl*N(CH& the same method yields a 
barrier of -2.8 kcal mol-’ as estimated by us from 
the electron diffraction data of Haaland et al. [S]. 
This is considerably lower than that in ClaB* 
N(CHs)s. However, this is not unexpected, consider- 
ing the longer Al-N coordination bond and, con- 
sequently, the much longer chlorine-carbon distances 
in the aluminium derivative (Cl...C~BBU~r.r,j = 3.180 
and 3.569 A for ClsB*N(CHs)s and ClsAl*N(CH&, 
resp.). The same trend is observed in analogous car- 
bon and silicon compounds, e.g. for ClsC*CCls V, 
is 11.0-14.6 kcal mol-’ (using different geometrical 

data) and for ClsC*SiCls V, = 3.9 kcal mol-’ 

(cf: [31h 
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