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INFRARED SPECTRA AND STRUCTURE OF CARBANIONS.

VI. TRANSMISSION OF THE SUBSTITUENT EFFECTS THROUGH A CARBANIONIC CENTER.

I.N,Juchnovski , I.G.,Binev and Ts M.Kolev
Institute of Organic Chemistry , Bulgarian Academy of Sciences,
1113 Sofia , Bulgaria.

(Received in UK 5 March 1976; accepted for publication 22 March 1976)

The infrared frequencies of characteristic groups can be satisfactorily

described in a great number of cases by Hammett-type equations."2

In the case
of carbanions , correlations of I.R. spectral characteristics with substituent
constants can provide information on the electronic structure of these
important reaction intermediates , insight into the structure of the carbanionic
center itself , the mechanism and effectiveness of the transmission of the
electronic effects across this centerB, etc.

As in the case of the previously studied trans-C‘-cyanostilbene

carbanionic adducts , the CN bands of the carbanions of substituted phenyl-

acetonitriles appear in a very broad frequency region, viz. 2072 - 2151 cm-‘

(Fig. , Footnote 4).

TABLE?
No SERIES CORRELATION JQ _Cl_ L D_
1, e) (a) \)CN/G_ 4o, 2 2086,5 0,966 17

R@_CH_CEN (b)\>CN/6 43,1 2091,2 0,844 17

(::)\>CN/6+ 24,4 2097,0 0,746 17

2. @_C_N (a)\)CN/G 13,61 2225,4 0,940 34
R () Vi /6* 9,50 2227,7 o,9kk 30
The correlation of \JLN with substituent constants (Table) showed best

fit with i; =~ values'® (Fig.). !

\

Part V: J.Organometal.Chem.,99, 1 (1975). Parts III and IV: ref.3J.
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Since on the contrary, in a variety of solvents \>CN of conjugated
nitriles (e.g. substituted benzonitriles; see ref.5 and the Table) correlate
best with the 6 + constants , the results reported in the Table (series 1) are
an evidence for a change in the mechanism of transmission of the substituent
effects when a carbanionic center is placed between the substituents and the
indicator group.

A measure of the effectiveness of transmission of the substituent effects
through a bridging function , is the transmission coefficient of the bridging
group (ﬂl ) , defined as ﬁB = PB/ © |, where PB and ° are the
slopes of a given correlation for series with and without the bridge B.

The introduction of an additional bridging function between the
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1
substituent and the reaction center (or indicator group) usually 16

leads to a
lowering of , 1., ji’<: 1. Exceptions are characteristic of bridges of
the kind - 0 - , ~ NH - , = S =« etc.; in these cases an increase in the
substituent effects has been observed. This phenomenon has been termed7 as a
"positive bridge effect"; the highest JFZ')values have been obtained in the
case of - NH - and - S - groups as bridges (quv= 1,4 - 1,6)6(aee also ref. 8).

It was previously found9 that the structure of the alkali-metal
derivatives of arylacetonitriles in dimethylsulfoxide and hexamethyl-phosphor-
triamide corresponds to the Formula on the Figure - "free" ionic particles, the
mesomeric anions and the alkali-metal counter-ions being separately solvated.
This fact allows us to define Jz;' in the usual manner1'6 , 1i.e. the carbanions
of substituted phenylacetonitriles may be considered as substituted
benzonitriles , in which the substituent and the indicator group are
addi tionally separated by the carbanionic center (see the Formulae in the
Table) .

Thus , the transmission coefficient of the carbanionic center can be

determined by means of the data in the Table (footnotes 10 and 12):

Tlg, = B - 3.2

ardl
In a similar fashion , by using the data in ref.3 , we obtained a JiL
value of 3,5 for the group —(?— .
C - CHOCH
65 3

There are no data in the literature concerning the transmission
coefficients of carbanionic centers: the values reported here are the highest
among all the coefficients known for groups showing a positive bridge effect.
The observed strong amplification of the substituent effects on the C =N
indicator group , when the length of the conjugated system is increased with a
carbanionic center is probably due to the high mobility of its electronic

charge.
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