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formed, not in the rate-measured stage, but in a sub-
Like all ionizations, the preliminary stage of the
unimolecular mechanism is a reversible one., This fact
has been experimentally demonstrated by L, C. m
and lx-DrMuG who showed that the rate d%
of tertiary butyl chloride with water in formic acid solu-
tion is of the first order and independent of the (small)
wn by the action of te
mwmawmwm SRS AT E o
ﬂiunﬁdly. Mgh both mechanisms nqdn ﬂuh

highly characteri
a unique test to determine whether a given reaction m&iu
one or the other of these mechanisms (BN! or Sy2). The

reversibility gives rise to a distinctive type of retardation

("mass-law" effect) in what may be a eom;olubdy “"irre-
7,8

versible substitution. '
An outgrowth of the fact of the first-order kinetics for

both mechanisms was the hypothesis that all solvolytic
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concentration of the minor solvent con

expected on the unimolecular




Olson and deordm made the first contribution in this
field, They applied the transition-state 'M?ym to the
hydrolysis and alcoholysis of tertiary butyl chloride and
derived a rate expression for binary solvent mixtures
based on the viewpc ‘all solvolyses of
were bimolecular. Their rate formula for an alcohole
where ''a" refers to alcohol, "w' to \v‘ater. Ah"ih;é?d'uo

is'as follows: rate=(k

is actually unimolecular in the solvents er
e.- and Halford, the O-H formula !'oi' the total rate of 'solvfolysil
' of the alkyl halide could serve to calculate proju'-ct conjposi-
tions (alcohol and ether) if the mechanism is bimolecular be-

cause the products were formed 'in the reaction whose rate




the measured rates had no connection with the composi-

tions of the products, which are formed in a different

F

positions and rate constants. .
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nucleophilic character
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various solvents that any other
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27
Warner derived equations to predict the effect of D and /L

upon the critical increment (the energy of activation). Thc
predictions agree satisfactorily with observed effects iwtln
reaction between ammonium ions and cyanate ions to bm
area in water solution at 30 and 70° C., and in methanol- it
water mixtures at D= 63,5 and D*55.0, o ¥ & ' -’aﬁl}
One would expect that changing the water Sndontrnitn B
in a solvent (addition of which tncruu- the dielectric con- bt
| stant) would increase the r?ﬁ an sm reaction. BM ﬁ ;
and ﬂnghn” observed "t mcr,&ﬂ an i v
ing water cmcmur dtho/ntcd séaction dmﬂaq

The effect of the dielectric constant of the solvent on
the solvolytic velocity constants of alkyl halides is seen
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for methyl bromide, t-butyl chloride, and alpha~chleooo-

ethylbenzene show some tendency to curvature, while

those for ethyl bromide, isopropyl bromide, p,p.-dimethyi-

benzhydryl chloride, t-butyl bromide, and n-butyl bromide

show anticipated behaviour. These same curves for di-
phenylmethyl chloride apparently show both curvature and

linearity depending upon some effect, direct or indirect,
of the solvent and/or some indirect effect of the tempera-~
ture. (The data for the construction of these curves has
been summarized in appendix B and is representative of
available data. The reported velocity constants at other

temperatures were calculated for the same temperature

when the E- was known. All the curves represent the iso-

thermal values.)
Generally, the rates of reaction in the alcohol solvents

for reactions other than substitutions lie in the order of the

dielectric constants as do many other of their proper

but nitrobenzene and acetone fall out of line completely.
The effect of water upon reactions in alcohol medium is
usually that predicted from the increase in dielectric con-
stant which it produces, the effect of other solvents is not.
Nevertheless, it has been known for a long time that

?
the alcohol solvents do not obey Raoult s law,




Although structural effects are beyond the present dis-

cussion, we find that the ionizing capacity of the medium

an influence here as well, In fact, it can produce

5
an entirely different reaction oxder.
2

o 1951, Grunwald, Jonee and Winstein
mechanistic categories: the "lhalehg” and the "nucleo-
philic,!" These have, Uke thclr"mcca%oruf " resolved
only a small part of the displacements uh,w‘ e
as nuclmhﬂic’(nje table !3. ¥ gtem
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