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chemioal zhifts, ionizatioa potentials, polarographia half-waves for oxidation 

and for redwtioa, looatioa of the par&band in UV-speotra, eleotroa affinitiee 

and the looatioa of the CT-bands with various eleotroa acceptors 7), andtheHH0 

-oalaulated values of ho= -ho have been found. In the case of monosubeti- 

tuted deriv&ives of arenee, for a ooastant functional group I the following 

correlations have been found4)r for polarographic half-wave potentials of oxi- 

dation of emines, for pK-values of these amiaes, for UV-spectral data of ar~l- 

beazophenones, for polarographic half-wave potentials of reduction of nitroare- 

ne*S) , quinones9) , and diarylketones9). In all these cases the oorrelatioa co- 

efficients were about 0.95 or better, usually near to 0.99. 

For the properties depending on the position of the fuuotional group, the 

Hammett-Streitwieser equation has a form: 

Qr = Qo + G;,f (2) 

w&ere Qr is the aumerieal value of the property, 4, is the interuept, and 9 

is the slope of the linear regreeioa, having a physical meaning similar to that 

of the original Hammett equation, namely the measure of the seneitivitg of the 

prooess under consideration to struotural effects. 

Application of the Hammett-Streitwieeer equation in form (2) to the title 

problem results from the following oonsideratioa. The position constants 6, 

6, are, from the quantum-chemical point of view, simply related IO) to the Wheland 

localization energy I+*. However this quantity, for the benzeaoid hydrocarbons, 

has the same magnitude in the case when the rest of the molecule is negatively 

6) charged. Thus the position constants ia such a model describe the tendency of 

the residual molecule to delocalize the ineufficiencg or the excess of the 

charge. The poeitioa constants describe the ability of the residual molecule to 

attraot the pseudo-pi electrons from, for example, the methyl group in the oase 

of methylaryl systems. In such a manner the position ooastants 

the ohangee of charge density on methyl group in dependency on 

to which this group is attached in position r. Schematioaly it 

follows: 

should describe 

the aryl-skeleton 

can be drawn as 
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and the contribution of V.B. struuture II should depend distinutly on the poei- 

tiorl oonstent cr. In fact, a good correlations (Pig. 9.1 are obtained relating 

the ahemioal shirts of nonaromatic protons of methglarenes, arglmethglbromides, 

arJlmethylaarbi.nols, and aminoarenea to the appropriate position constants. 

Ar~l-CH2-OH 
: 
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Fig.l.Corzelations of the position constants G, to the chemical shifts in r 
unit8 of nonaromatic protons in substituted arenes. Dashed lines - corre- 
lations when points of arenes substituted in positions of classes 1 and 2 

are excluded. Abbreviations: derivatives of benzene = 3, naphthalene = B, 

phenanthrene = Ph, anthracene = A, p$rene = Pygjbiphengl = Bp, numbers de- 
note the position. 6, value6 were taken from or 3, , chemioal shifts 
data were taken;lior methglarenes, arylme~iybromides, end arglmethgl- 

carbinols from , for eminoarenes from . 



684 No. 8 

The best correlation coefficient is found for methglarenes. However it 

should be pointed out, that almost the same values of correlation and regression 

ooeffioients are obtained for the Ar~l-~-x series if the molecules with the 

substituent in I- and 9-anthracgl-type positions (positions of classes 1 and 2 

aacording to the classification due to KouteckJ' et) al.. ")) are excluded. 
(L-U* 

.+ 

It should be noted that all exaluded points e deviatedidownfieldu 
A 
\ he _.,____~_ -. 

oorrelation lines (dashed), whereas the deviations in Bentleg and Dewar's oorre- 

lations2) are irregular. The sgstematictcharaater of the deviations in our 
0 

oorrelations for Aql-CH2-X suggestsfibB steric origin F these because all abe- 

rrant points belong to the moleoules in which steric interactions are possible. 

The greater value of 4 for the regression line of aminoarenes than for the 

other series of oompounds show that the chemical shifts of amino-protons are 

more sensitive to structural effects than the chemical shifts of protons of 

methgl or methglene groups. 
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