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In spite of the large amount of work related to the mechanism of E2 elimi-
nation reactions, very little information is available about the effect of the
basicity of the nucleophile on the structure of the transition state. In most
of the studies the change of bage was accompanied by a change in solvent and
it was impossible to separate the effects of these two factors1. Thus a
congiderable argument still éxists on the verv imvortant vproblem of whether a
change to a stronger base leads to a greater or to a smaller carbanion
character in the transition state2.

Since sigmificant information in this resvect can be obtained by the study
of the substituent effects on the rate of elimination reactions induced by
nucleophiles of different basicitv (but with the same steric requirements) in a
solvent which can not interact with them, we have kinetically investigated the
reactions of p-substituted 2-phenylethyl bromides (one series which has been
studied in great detail in protic solvents) with sodium phenoxide and sodium
p-nitrovhenoxide in dimethylformamide (INMF). In this solvent the two nucleophiles

3. The results of this investi-

differ in basicity by a factor of 6 powers of ten
gation are reported in the present note.

The reaction were carried out at 0°C and followed by titrating bromide ions
with AgNO

. In the case of the very reactive sodium phenoxide kinetics were measu-
red bv a batch-wise procedured. The concentration of sodium phenoxide and sodium

3

p-nitrophenoxide was in excess (about 10:1) with respect to that of the substra-
tes. Ion association was a complicating factors. Second order rate constants
were found to decrease by increasing the initial concentration of nucleophile.

iloreover. when sodium phenoxide was the nucleophile a slight decrease of the rate
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constants with the progress of the reaction was observeds. To overcome these
difficulties all the substrates were examined at the same concemtration of nu—
cleophile and, for sodium phenoxide, the second order rate constants were eva-
luated only from data which refer to the first part of the reaction (up to 30%).
The results are collected in the Table.

TABLE
Kinetic data for the elimination reactions of 2-{p~Rphenyl)ethyl bro-
mides with sodium phenoxide and sodium p-nitrophenoxide in IMF at 0°Ca.

Sodium phenoxide Sodium p-nitrophenoxide
R k2.10 olefin® kg.106 " olefin®
(1.mole™ 'sec™) yield,% (1.mole” 'sec™ ) yield, %
H 2,33 98 3.34 57,5
CH, 0.87 84.5 1.78 47
OCH, 0.56 84 1.36 - 38.5
Br 11.9 100 > 11.1 69.5

R

(a2) The concentratlon of sodlum phenoxlde wasg ~ O, 05M, that of sodlum p—nltro
phenoxide ~ 0,9M,
(b) Determined according to the procedure described by Hudson and Klopman7.

Corrections were made for the reaction of Br wlth IMF, In one case this pro-

cedure was checked by v.p.c. analysis,

The rate constants for both the reactions inveatigated correlate in a sa-
tisfactorily fashion with the Hammett equation and p values of + 2.64 (r = 0,996
s = 0,059) and + 1,84 (r = 0.992 B8 = 0,061) were calculated for sodium phenoxide
and sodium p-nitrophenoxide, respectivelya. p is therefore significantly more
positive with the stronéer base and, since a more positive value of p implies a
lafger degree of negative charge on the g-carbon, it may be concluded that the
carbanion character of the transition staté'beéomes more pronounced as the ba-
sicity of the nucleophile becomes larger.

Interestingly, a decrease of p has been observed for the elimination reac-~
tions of p—arylefhyl bromides and 1—ar&1—2-pr0pyl bromides when the base-solvent
system has been changed from Et0 ~EtOH to t-BuO —t~BuOH’. In the light of the
present results it now appeais certain that this decrease is due to factors dif-
ferent than the base strength1o '

It must be finally pointed out that an increase in the p value does not ne-



cessarily imply an increase of carbon-hydrogen stretching in the transition sta
te, since a larger carbanion character can also be determined by a decrease of
carbon-bromine stretching, and consequently of double bond formation, whereas

the carbon-hydrogen stretching is varied slightly. It is interesting to note that
this possibility is clearly predicted by the model proposed by More O' Ferral

to interpret the effect of substituents and reaction conditions upon g~elimina-

tions11.
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