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Tri-tert-butylmethane 2) 1 is the most crowded aliphatic hydrocarbon the 

structure of which has been investigated in great detail. According to an 

electron diffraction study 3, it has abnormal bond lengths (CH 1,111 8, C-C 

1.611 8) and bond angles (CCC 116O ,HCC 101.6O) at the central carbon atom. 

The agreement of the results of force field calculations 
4-6) 

with these 

experimental data is astoundingly good taking into account the fact, that 

the force fields used 
4,6-IO) 

were not parametrized for such highly strained 

hydrocarbons. An enthalpy of formatron of -53.69 kcal/mol was calculated 

for J by DeTar and Tenpas 11) using the Engler-Schleyer force field 6) and 

a set of improved base values 11) . A strain enthalpy E ,639.8 kcal/mol was 

deduced therefrom using Schleyers "single conformation" increments 6) . 

For a large group of strained aliphatic hydrocarbons we have recently 

recognized the existence of a linear relationship between their strain 

enthalpy E 
SP 

as calculated by the Engler-Schleyer force field 6,111 and 

the free enthalpy of activation AGf(3000C) of their homolytic decomposition 12) . 

AG*(300°C) = -0.60L+0.031Esp + 65.6[+2.0lkcal/mol 

which allowed us to predict for 1 from the calculated E 
SP 

mentioned above: _ 

AG*(300°C) = 41.7+2.2 kcal/mol and T(tl,2=lh)13)= 274+15OC. - _ 

In order to test this prediction we have investigated now the thermal 

decomposition of J, which was prepared by the procedure of Lee 2.a) . 

When a 0.05 m solution of 1 in mesitylene or tetraline was heated in a 

sealed ampule under N2 for 2 hours to 300°C 1 was completely decomposed 
1311 



1312 

and the main product determined by GC in > 70% yield was 2.2.4.4-tetra- 

14) methyl pentane 2 . 

kl 
[ (CH3)3Cl3CH --+ 

. +[Hl (CH3)3C-CH-C(CH3)3 w (CH3)3C-CH2-C(CH3)3 + (CH3)3C' 

1 2 = = 

This is evidence for rather clean decomposition of 1 in tert-butyl- and dl- 

tert-butylmethyl radicals 2b) . The kinetics of the thermolysis of 1 (0.05 m 

in mesitylene) was followed over a temperature range of 55.5OC measuring 

the decrease in concentration of 1 by GC as previously described for the 

decomposition of other strained hydrocarbons 15) . The results are recorded 

in the table. 

Table. Thermolysis of Tri-tert-butylmethane 1 in mesitylene 

T 

LOCI 

-4 
10 k, 

Is-'] 

Aka) 

I%1 

nb) rc) Tl/2 

[mini 

257.3+.4 12.7 4.3 7 0.995 9 - 

254.8+.4 a.71 3.4 a 0.997 13 - 

239.5+.4 2.33 2.6 a 0.998 50 - 

225.5+.2 0.691 2.5 6 0.999 167 - 

201.8+.2 0.0538 1.7 a 0.999 2147 - 

a) standard deviation 0 b) n=number of points 

c) r=correlation coeff icient 

From these data 

T(T,,~=I h) 13)= 237.5OC; AG*(300°C)= 3a.o+o.i kcal/mol 16); - 

and AS*= 16.2+1.9 e.u. - AH*= 47.3+0.9 kcal./mol - 

were calculated. 

Because 1 has three equivalent bonds 

tion was introduced 18) to make these 

to be cleaved, a statistical correc- 

data comparable with those of other 



1313 
so. 15 

hydrocarbons 12) . Accordingly 

T(r1/2 
=Ih)= 243OC; AG*(300')= 38.6LO.l kcal/mol; 

AH*= 47.3+0.9 kcal/mol and AS*= 15.1+1.9 e.u. - 

The agreement between these experimental results and those predicted above 

is remarkable and almost approaching the standard deviation of the corre- 

lation used for the prediction 12) . 

Thanks are due to the Deutsche Forschungsgemeinschaft and the Fonds der 

Chemischen Industrie for support of this work and to Dr.H.-D.Beckhaus for 

advise and many stimulating discussions during the course of this work. 
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