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SUMMARY: A statistical analysis used to demonstrate that the two group 

electronegativity scales, one thought to represent through-bond effects and 

the other, through-space effects, in fact differ only numerically. 

In a recent paper’, Mullay presented a new set of group electronegativity 

values, XG. His criteria for comparison were the L values of lnamoto and 

Masuda2.3 and the (TX values of Taft et a14, both believed to represent 

inductive (through-bond) effects. No attempt was made to correlate these XG 

values with 01 because it is generally accepted5 that these latter values 

represent field (through-space) effects. Such a correlation is attempted 

here, and the results are discussed in terms of the statistical analyses and 

the variability of individual data points. 

Of the groups listed b y Mullay in his Tables I I I and IV, twenty had 

readily available 01 values. They are found in Table 1, where the gt values 

are those given in the compilation of Gordon and Ford6, which was used 

because it is both comprehensive and critical. 

Figure 1 contains plots of both L and XG vs 01. Both lines give 

comparable scatter. The statistics are particularly revealing. For L, the 

points fit the equation 

‘ = (0.98 + 0.22) crI + (2.22 + 0.06); (1) 

for 20 data points, the correlation coefficient of 0.72103 indicates a 

statistical significance of s99.95%. Similarly, XG fit the equation 

XG = (2.57 2 0.55) LJ~ + (2.55 ? 0.17); (2) 

here, the correlation coefficient of 0.73213 also indicates a statistical 

significance of >99.95%. Thus, both L and XG are related to ot by the 

h~ghhst statistical significance while equation (1) reveals that L is, in 
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fact, ot plus a constant. These correlations bring into question any 

distinction between L, XG, etc., and oI other than numeric. 

Several previous attempts have been made to plot inductive vs field 

values. One, by lnamoto 1 and Masuda in Figure 6 of their original paper , 

suffered from the fact that older values of L were used. These values 

ultimately evolvedab into the values found in Table I. 

TABLE I 
GROUP INDUCTIVE AND FIELD VALUES 

Grout? L -XG-- -‘TL_- 
CH3 2.14 2.32 -0.05 
CHCH2 2.34 2.56 0.15 

CN 2.61 3.46 0.56 
CF3 2.47 3.10 0.42 
NH2 2.47 3.15 0. IO 
N(CH3)2 2.40 3.24 0.10 
NO2 2.75 4.08 0.63 
OH 2.79 3.97 0.25 
OCH3 2.82 4.03 0.26 
SH 2.17 2.42 0.23 

CH2CH3 2.15 2.35 -0.05 
CH(CH3)2 2.15 2.38 -0.07 
C(CH3)3 2.16 2.41 -0.07 
CHO 2.39 2.89 0.31 
COCH3 2.39 2.93 0.28 

CO2CH3 2.37 3. 16 0.30 
CONH2 2.30 3.06 0.21 

OCOCH3 2.80 4.18 0.39 
F 3.10 4.73 0.52 
SCH3 2.16 2.46 0.19 

A second attempt was made by Taft et al in Figure 5 of their paper4. 

Although no statistics are available, their plot of 01 vs ox appears to be 

linear with high scatter, as noted by the authors. No plots of L vs ox were 

given, so comparisons are not possible. 

The plot of L vs (rt, in Figure 1, shows good linearity except for F, OH 

and 0CH3. However, in the latest L compilation3b, the authors give three 

methods for evaluating L, all of which give reasonably close values. The 

values I isted and used are those of method 1, based on group 

electronegativities. Those for methods 2 and 3, based, respectively, on bond 

ionicities and group dipole moments, give lower values, lying up to 1.5 units 

closer to the line in Figure 1, and are indicated by shaded points. Had they 

been used here, the scatter would have been substantially reduced. 

In passing, i t should be noted that a plot of XG vs L, not shown but 

similar to Figure 2 of reference 1, fit the equation 

XG = (2.55 5 0.11) L - (3.08 i 0.27); (3) 

the correlation coefficient of 0.98334 indicates a statistical significance 

of >99.95%. This equation disagrees with equation (12) of Mullay’, which is 

written as L = 2.42~~ - 2.77. However, an inspection of his Figure 2, a plot 
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1. A plot of L( 0) and Xc(o) vs Ol for twenty groups. The shaded 

points indicate al ternate values of L and are d i scussed in the 

text. 

of ‘ Vs XG, indicates both a s I ope of less than unity and a positive 

intercept. It would thus appear that an inadvertent error has been made in 

Mullay’s equation (12), which is corrected merely by exchanging his L and XG. 
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In conclusion, statistical comparisons among L, XG and 01 indicate they 

differ only numerically. If it is accepted that both I and XG represent 

inductive effects, so must at; any data interpreted as indicating otherwise 

may have to be reexamined. 
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