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Dewar and Grisdale (1) have developed a method for estimating the values of Hasmstt 

6 - constants, in which the ‘“inductive” effect of substituents Is replaced by a field effect. 

Good correlation is obtained between their calculated 6 values and both the pK values of 

substituted l- naphthoic acids and the changes in infrared carbonyl frequencies of methyl 

l- naphthoates, where there is no mutual conjugation between the substituent and the reaction 

center. 

For reactions such as the detritiation of substituted l- tritio naphthalenes, as reported 

by Bott, Spill&t and Eaborn (21, conjugation is possible between the substituent and the 

reaction center. Their partial rate factors do not correlate well with Dewar and Grisdale’s (1) 

calculated 6 values. Fig. 1. 

We wish to point out that an excellent correlation may be obtained (Fig. 21 if Dewar 

and Grisdale’s method (1) is modified In the following way: 6+ constants, instead of 6 

constants, are calculated from either I or II 
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where F+ or (P+)’ is a measure of the field set up by the substituent, r 
ij 

is the distance between 

atcms i and j in units of one aromatic bond length (l), qij is the formal charge at position j 

produced by attaching the group -cHg- at position 1,'7‘r 
ij 

Is the atom-eta polarisabilities of 

atoms I and j, and M' or CM')' is a masure of the combinedfl- inductive, mesoneric and 

electromeric effects of the substituents. 

aa constants F+, M+ or @+I*, CM+)' ara obtained from 6Lta 

and 6+ constants ix* any other system can then be calculated. 

naphthalene are shown in Table 1. 
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The success of this treatment indicates, as has been previously suggested (4) that the 

electromeric effect, as it operates in datritiation reactions, varies with distance in much the 

same way as the mesomerlc and r - induct& effects. 

Work is in progress to obtain aubstituent effect data for systems other than naphthalena, 

to see if similar correlations may be obtained. 
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TABLE 1. 

'j 

6+ -0.224 0.021 0.075 -0.433 
41 (-0.204) (0.034) (0.082) (-0.396). 

<; 0.099 0.181 0.196 -0.132 
(0.131) (0.201) (0.213) (-0.110) 

b,f 0.231 
(0.235) 

6+ 
71 

0.181 
(0.180) 

6s; 
(0.436) 

6+ Constants Calculated by 
positions in Naphthalene for 

F+ Y+ (a) (F+* y+*) (b) 
Methods (1) for 

which Detritiation results are available (2). 
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