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Optlcal Rotatory Power of Orgamc Solutlons in an
: Electric Fleld*

) " Jakob Kunz .
Unwevrswty of Illmms Urbana, Illmm,s

Andrew McLean, a- Scotch ohemlst has shown that a relatlonshlp ex1sts
between the rotatory power of an-optically “active solution and the electron
‘moment of the solvent. It has been found that in general the rotation varies
in .the -opposite sense to the electric moment of .the solvent throughout a
series of solvents. derived from the same parent hydrecarbon. An-explana-.
tion of this observation has been advanced in terms of dipolar association

. between solvent. and optically ‘active solute and numerous results have been
brought forward in support. of this hypothems .

. These observations suggested the poss1b111ty that an electric moment in-
duced in the solvent molecules by. an external E might have an effect sum-
lar to that of the permanent moment,

" First Hzperiments.—Previous experlence had shown that solvent influ-

- ences are best observed with optically active components of simple molecular -
- Structure with ‘a strongly pola.r group” situated mnear the asymetric -center.
For this reason 2l-menthyl-3 nitrohydrogen phthalate was considered a
sulta.ble optically active solute '
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“Since the moment induced in the solvent molecule by an exteérnal B is likely

* to be small compared with that dueto the introduction of a polar substituent,

it was thought that solvents with zero or very small permanent electric mo-
ment would be most advantageous for the proposed investigation. Accord-
ingly benzene' and toluene were employed as 'solvents. Fig. 1 gives -the
experimental .arrangement. We filled the polarimeter tube with a 8 per cent
solution of menthylester, applied a field of about’ 6,000 volts per cm, and
rotated the tube.through an angle of 180°. Results are shown in Fig. 2. ..
which is a sine curve. Previous observa‘clons have shown that the Kerr -
effect was not present. The Kerr effect is independent of the direction of
.the electric force and its magnitude is proportional to the square of the .
electric intensity. Curves in Figs, 3 and 4 show the complicated effect-of B..
It could not always -be repeated, Findlly it was found that these solutions
had a very slight turbidity. . They were filtrated through very fine filter

- paper and then the effect dlsappeared completely.

* Pyblished posthumously.. Prof. Kunz died before he could present this paper .
at the annual meeting. In fact it had not yvet been put into typed form at-the
time of his death. The Academy is honored to publish one of the last works to .
come from his hand, and hereby acknowledges ‘indebtedness to Prof. J. T. Tykocmer N
for his aid in carrylng it through to publicatlon .
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Theory ——Molecules are elther permanently polarlzed polar molecules
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'the dlffere;lce 543*423——120 is due to the moment of NOa group whlch is
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hence our ﬁelds were too weak even for E= 20 000 volts/cm,

" New Eazperiments. —The experiment was repeated with stronger A.C.
field up to 65,000 volts per cm. A straight line shown in Fig. 5 is obtained
. vaccordmg to the theory while. the Kerr effect gives a parabola, Fig. 6, .which -
we have obtamed for CS:..
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SX SOLUTION. OF MENTHYL' ESTER-TRI-MITRO. - PHTHALIC ACID IN BENZENE
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Special -Observations.—1, After. this solution, which gave the straight -
line, had been standing several days (16 days) then, if the.field is thrown on,

. the polarization changes slightly.  'When the field is taken off, the othér side
of the field of sight in “the polariscope becomes very dark, and then changes
gradually to zero. The change. amounted to as much as one degree.

2. The optically inactive "compound of ethylester. .was. dissolved in:

toluene The. solution was made by heating the ester.and toluene, and while
hot, poured into the tube. There again-when a field. was applied a - rota-

tion ‘was obtained; as functions of E, reaching a maximum at about .3,000-

volts. It was difficult to repeat these results "as- the solution seemed to

change continupusly during the experiment. ~ With ‘the Same. field Strength '
the polarimeter readings were very erratic, e.g., at one_observation the

appllcatmn of a field of 14,300 Volts.caused an instantaneous ‘rotation of: 3°,

but in a few seconds whilst the field was still ‘on, it dropped to 0:35°. After :

the solution had been standing for 3 days éven the most -powerful field. ha,d
no effect on it. However, w1th a fresh hot solutlon rotatlona,l changes were
again observed.

Summary: - Various optlcally actlve menthyl compounds have been sub-
jected to an electric field.. No Kerr ‘effect has been observed. It was found
that the rotation of ‘the . plane “of polarization degends on'the ‘angle between
that plane and the lines of the external electri¢ field. /The rotation.of’ the
plane of polarization is a linear function of the field strength in agreement
with the developed theory and qu1te dlfferent from ‘the Kerr: effect.
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