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Equilibrium between the aa and ee-
Conformations of ,,Trans”-1,2-
Dichlorocyclohexane
0. BASTIANSEN, 0. HASSEL and A. MUNTHE-KAAS

Universitetets Kjemiske Institut,
Blindern-Oslo, Norway :

lectron diffraction observations! on
““trans’’-1,2-dibromocyclohexane indica-
ted the presence of approximately equal
amounts of the aa and ee conformations in
the gaseous state. Receént dipole moment
measurements on ‘cis’’- and “trans”-1,2-
dichlorocyclohexane (both vapour and solu-
tion) lead to similar results 3. We conside-
red the question so important that we
started electron diffraction investigations
on the 1,2-chlorine derivatives.
The substance designated as “trans’’ was
from cyclohexene and chlorine.
e product was distilled in a Podbielniak
column at 50 mm Hg at the constant tem-
rature of 99°C, it had the refractive
index np of 1.4885 at 25.8° C. The second
substance was kindly placed at our dispo-
sal by Dr. Henry C. Stevens, Ohio, U.S.A.
and is identical with the “¢fs” compound
used for the dipole moment measurements®.
ofr
The radial distribution curves (——f,—))ob-
tained are reproduced in Fig. 1 together
with line diagrams giving the most impor-
tant interatomic distances calculated for
models corresponding to Ia2a, Ie2e and
Ia2e configurations. These distances were
computed not for strictly tetrahedral
valency angles but assuming in the trans
compound & bending of the a C—Cl bonds
away from the axis of the carbon ring
amounting to 7° and an angle between
neighbouring ¢ C—Cl bonds of 73.5°
. (inst’aad of 70(.15°). In the dca.se bgf dthe
“cis” compound & correspondi ndin,
of the a bgn'd of '8° was assunlxlelﬁ'. 8
" Curve A of Fig. 1 cannot be explained
by only one of the line diagrams-and must
therefore correspond to a mixture of two
configurations. As we have all reason to
believe that the substance used is a pure
chemical substance it must be the “trans”
compound and consist in the vapour state
of & mixture of nearly equal amounts of
the aa and the ee conformations. Curve
B is in good agreement with the line dia-
drawn for the ae configuration
(“cts” compound).
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Fig. 1. Curve A: g—g—)-cum of “trana"-l,z.
a(r)
r

dichloro ¢ y ¢ 1 o hewane. Curve B:
of “c 1 8”-1,2-dichloro c y ¢l o hexane.

The results obtained for both trans
1,2-dihalides so far studied.thus indicate
very stronglfy the presence of nearly equal

uantities of the aa and ee conformations.
m an earlier electron diffraction investi-
gation ? on the vapour of the 1,2-dichloro-
4,5-dibromocompound with possible con-
formations ag-ee and ee-aa the conclusion
was drawn that the conformation having
chlorine atoms in @ positions predominates.
These results cannot — it appears — be
brought in accordance with simple con-
siderations regarding the interaction be-
tween neighbouring not bonded atoms.

* We want to express our sincere thanks to
Dr. Henry. C. S8tevens for his kindness in plac-
ing a sample of the ,,cis”” compound at our

disposal.
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