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Dipole Moments of Hexamethylbenzene and Hexamethyl-“ Dewar Benzene ’’ 
Ey HANNAH ’CvEILER-FEILCHENFELD* and h f A T Z Y . 4  Y .  & k Y E R  

(Departwent of Organic Clreiztistvy, The fiebrew C’rzivemity of Jerusalem, Jevztsnlein, Israel) 

Sumnary 111 accordance with CNDO calculations, hesa- 
methyl-“Dewar benzene” has a finite dipole moment, 
whilst the nionient of hexametliylbenzene is zero. 

As all-electron treatment of “Dewar benzene” has been 
carried out by Berthier, Meyer, and Praudl who found that 
the charge component of the dipole moment was almost 
cancelled by its polarization component, leading to the 
very low total calculated moment of 0-16 u. As i t  is known 
that all-valence-electron calculations of the CNDO type2 
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FIGURE. Poptclalion aizaZysis for “Dervav bemeize” (CArDO/2 
treatment) (the molecule is folded so that C-2, C-3, G-5, and C-6 w e  
below the plaite a i d  the z-axis projects above i t ) .  

t Moments are reported in the ++ convention. 

are well suited to  the calculation of dipole moments,3 we 
applied this method to “Dewar benzene,” using the pro- 
gram written by Clark and Ragle.* Dipole moments were 
computed from overlap populations and net charges5 thus 
obtained. The results of the population analysis for this 
hydrocarbon, based on the geometry reported for its hexa- 
inethyl derivative,6 are shown in the Figure. They are 
similar to the all-electron values,l but lead to a lower charge 
component of the dipole moment, - 0.209 D T  (us. - 0.448 I)). 
The polarization component, however, is now found to be 
-0.568 D (us. + 0-387 13) nnd therefore etz?rai?ces the 
charge moment, to give a total nionient of 0.76 i). Small 
changes in the flap and bond angles, as well as in the inter- 
atomic distances, produce only very slight rnoclifications (a 
few hundredths of a Debye) in this value. As “Dewar 
benzene” itself is not stable,’ the moment of hexamethyl- 
“Dewar benzene” was determined, using thc previously 
described* heterodyne beat nicthod (see Table). Eot-h in 
benzene and in cyclohexane tho niouient war, 0.3 -& 0 - 1  n ;  
obviously there is no solvent effect. i f  the calculated molar 
refractiong is used instead of the measured one, the nionient 
is 0.6 0.1 D. For comparison thc iiionient o f  hexa- 
methylbenzene was also nieasurcd (sce ‘Table) under the 
same conditions in benzene and in cyclohesane, and found 
to be zero, in agreement with the previously reported value 
of TiganiklO and in contrast to tho higher value reported by 
Meredith and Wright.11 The determination of small dipole 
moments is by the nature of the method open to i-elatit-ely 
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The expevimeiital dipole wonzeizfs (30") 

Compound Solvent CL' s' p2, MRmeas p (Debye) 
Hesamethyl-"Dewar benzene" . . Benzene - 0-0'79 0.193 58.70 62.69 0.55 & 0.10 
I-Iesamethyl-"Dewar benzene" . . . . Cyclohexane 0.394 - 0.103 58-94 53-63 0.51 -& 0.10 
Hexamethylbenzene . . .. . . Benzene 0.2 17 - 0.129 55.68 55-31 0.14 f 0.10 
Hcsamethylbenzene . . . .  . . Cyclohexane 0.425 - 0.3s 1 53.7 1 55.09 0.00 -& 0.20 

large csperimental errors; nevertheless, our results indicate 
that fiesamethyl-"Dewar benzene", unlike hexamethyl- saiiiple of hexaniethyl-"Dewar benzene." 
t>enzcnc., has a finite, albeit small, dipole moment, and thus 
support. the calculations carried out by the all-valence- 
electron method. 
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