SHORT COMMUNICATIONS

gain from this polarization of H’ has been
found to be about 1.5 kecal/mole.

Summing up, the total computed energy
gain from polarization effectsis 0.2 + 1.5=
1.7 keal/mole. This value is, however, not
very definite. There are several factors,
which could modify it in one direction or
the other. One factor, which would increase
it, is the fact that 0.2 and 1.5 kcal/mole
should be considered as lower limits of the
offects i) and ii). Another, which would
diminish it, is the fact that the effect ii)
should cause & slight weakening of the O’ —
H’ bond. Although the value 1.7 kcal/mole
is rather approximate, it is interesting to
compare it with the purely electrostatic
interaction energy. Using the point charge
model, discussed by Bauer and Magat !,
this energy is computed to 5.1 kcal/mole.
Thus, it is seen that the polarization energy
is not a negligible part of the total H bond
energy.

For comparison with H,0 we have also
studied the association of H,S, which has
an electronic structure similar to that of
H,0. H,S solidifies at —82.9°C, but it does
not seem to have a definite crystalline
form. We have studied the interaction of

/H
two H,S molecules, ,8’'—H'....5C ,assum-
v/ \H

ing the atoms S'H’S to be on a straight
line. In the case of H,S we have only
computed the above-mentioned polariza-
tion effect ii). We have found a small
energy gain, about 0.05 keal/mole. Since
the effect ii) is giving the main contribu-
tion to the polarization energy in the H,0
case, it is reasonable to assume the total
polarization energy in the association of
H,S to be of the order of magnitude of 0.05
keal /mole. The purely electrostatic interac-
tion energy is in this case computed to
be 0.25 kecal/mole, when & point charge
model is used.

- The numerical results of the present
investigation are collected in Table 1.

Table 1. Effects contributing to H bond
formation. Energies in kecal/mole.

Polarization energy Electro-| Exptl.
Molecule static [H bond
i) ii) | total | ©Nergy | energy

H,0 02| L5 1.7] 5.1 5.8

H,S | — | 0.05 |~0.05 0.25 | —
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From Table 1 it is seen that the polari-
zation effects are important for the H bond
formation in the H,O case, whereas they
cannot have any influence in the H,S case.
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v‘ hen the anodic reaction 2 ——(l}—-COO‘

—2e

—> _‘IB_E_ + 2 CO,, named after
I

Hermann Kolbe !, is used for the prepara-
tion of alkali-sensitive substances such as
esters, present practice usually avoids
hydrolysis by electrolysing free carboxylic
acids in the presence of only a few per cent
of their sodium salts, the reaction being
stopped when the electrolyte turns neutral.
The solvent is generally methanol and the
electrodes smooth platinum sheets.

In an attempt to prepare dimethyl
adipate from methyl hydrogen succinate
using this technique, & yield of only 38 9%
was obtained, in contrast to the 70 9,
reported by Bouveault 2. He electrolysed
equivalent amounts of succinic anhydride
and sodium in methanol, using a water-
cooled platinum-tube anode and & mercury
cathode. New runs were therefore made
with mercury as cathode at the bottom
of a beaker, and a platinum-sheet anode
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Fig. 1. Apparatus for Kolbe electro-synthesis
with mercury as cathode.

was mounted horizontally 1 ¢cm above the
surface of the mercury. 50 to 100 9 of
the half-ester in methanol was neutralized
with sodium, and the beaker was cooled
in running water as before. In this way
the yield of dimethyl adipate rose to 55 %,
and finally reached 68 9, when the anode
was rotated at a speed high enough to
bring about efficient stirring.

Apart from the improved yield in this
particular case, the use of a mercury
cathode has several other advantages. The
mercury amalgamates the excess of dischar-
ged sodium ions, and the electrolyte does
not turn alkaline as long as the voltage is
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applied. As much sodium as is practical
may therefore be added, with the advan-
tage of increased current density and
consequently reduced reaction time. The
current drops during the electrolysis, and
the necessity of watching the pH is elimi-
nated, as the ammeter indicates when the
reaction should be interrupted. The electro-
lysis may probably be run for any length
of time without harm, however, and is
thus easily fitted into other work going
on.
To facilitate separation of the electrolyte
from the mercury without first stopping
the electrolysis, the simple apparatus
shown in Fig. 1 was devised. It is a
beaker with double walls for water cooling,
and with an outlet at the bottom. The
outlet stem has a stopcock, and between
this and the bottom of the beaker are two
platinum threads melted through the stem
wall, to connect the mercury with the
negative pole. The platinum-sheet anode
has short platinum threads melted into
the stirrer tube, which is filled with
mercury connected with the positive
pole through the open upper eud of the
tube.
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