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COFiRELATIONS of various pwsico-chemical quantities with reactivity parameters 

often lack a physic’al meaning (1). An eXCePtiOn are spectral transitions in 

the ID-region which are COnSIdered to be controlled by similar factor8 a8 the 

reactivity, provided that the reduced ma88 is praCtlC8lly independent of sub- 

stitution (1). In such a case the reactivity of asgiven functional group could 

be predicted on the basis of it8 measured Charactsristic frequency (2) and the 

reactivity parameters (constant 0) could be calculated, especially for some 

sensitive SUbStitUentS (3). The correlation with I&intensities ha8 a similar 

meaning (3) (4); in both cases in addition to the use in the spectroscopy lt- 

aelf. 

The correlations deecribed both with frequencies and with intensities are 

of a relatively low accuracy (3) (4) (5). This can be caused either by ezperi- 

mental unaccuraciee which can be relatively coneiderablt when compared with 

difference8 between individual compounds or by Specific substitutnt effects 

affecting one of the quantities correlated. To decide between these pO88ibili- 

tiea we consider necessary to study a great number of eystematically chosen 

aubstituenta and to compare Only data in a single solvent and from one labora- 

tory. We chose the valence vibration of the CZN bond as one of the most slmplt 

poeaibilities and measured the frequencies and integrated intensities of about 

80 mete and para substituted btnzonitriles in chloroform solution. The substi- 
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tuente were he, CE$, cF3, COX, CN, ph, Nl$, N&z, NIJAc, NO29 OX, SOS, &al* 

Our reeulta were mostly in good accordance with previous measurements in the 

same eolvent (5). We believe to have achieved a relative accuracy of about 

0.3 cm-L with the frequencies and 10% with the intensities. 

On plotting vCzN VB. substituent constante o-(6) we found that the substi- 

tuente can be divided into three classes (Fig.11 : 1. paraSubetituenta with 

no free electron pair in the a position (IFS-aubstituents, denoted aa in 

Fig.11, considered by ua ae being negligibly conjugated with benzene nucleus 

(61, raise the frequency proportionally to their op constant. The slope is 

cccl 6.8 -1 cm and the ecatter exceeds about twice the experimental error. 

2. para-Subetituente with a free electron pair in the a-position (FE-eubstl- 

tuente, denoted as 0 1 strongly conjugated a8 donors with benzene nucleus 

ae well ae with cyan0 group cause a larger lowering of the frequency than 

corresponds to their o 
P 

constant; the deviation is greater with stronger do- 

nore. This behaviour cannot be accounted for quantitatively by using oi cona- 

tent8 which express an enhanced conjugation (7); such a correction is still 

too small with the strong donors and at the same time too,large with the weak- 

er ones. 3,‘The most remarkable results were obtained with mete-substituente 

(denoted aa 0) where the foum3 frequency is in all cases higher than correI)- 

ponds to the electronic effect of the aubstituent ae expreeasd by the constant 

urn. We have to deal with a specific effect, probably of kinematic nature, act- 

ing on IS frequencies only. In no instance there ir a simple relation between 

the frequemuy enhancement and the maee of the subetitunxt or its electronic 

effect. Likewise the simple distortion of molecular symmetry in meta derivati- 

ves cannot be regarded aa an explanation since with symmetrical 3,5-bisderiva- 

tivee a twice as great deviation is encountered. For the kinematic nature of 

this effect an evidence is given by the different behaviour of pyridine deri- 

vatives (era *substituent*); here the 34erivative shows a higher frequency- 

Aa to the correlations of IR intensities there ie a controverey which 

function of A should be proportional to the o con&ant (8) (9). In view of 

the physical meaning of the quantity A we consider it most correct to plot 
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the value c (9) but by using log A the same accuracy wee achieved (3). From 

Fig.2 it followe that the correlation with o+ constant (7) ehowe a reasonable 

linearity in view of the considerable experimental error&* There ie no diffe- 

rence between mete and pare EiUbatitUentS. The use of Q+ conetents expressing 

a direct conjugation between the subetituent and the CN group ie aubetamtiat- 

ed by the strong electrorr demending character of the stretching process (8) 

(9). With the strongest donor even a normal o+ value Is not large enough. Si- 

milar conclualons were reached at by Browm (91 on a eet of 17 compounds. 

The main result of the present paper is that the IR frequencies and re- 

activities cannot be Immediately compared a8 they are controlled by different 

effects even with meet simple model substances. A further task ie to find out 

to which extent the phenomenon on Fig.1 16 a common one and to give its the+ 

retical interpretation. The relation of IR intensitiee to the reactivity Is 

probable a closer one but its greater practical application ie still hindered 

by the uneufficient experimental accuracy. 
. 
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