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It has been shown previously that the intramolecular interaction is
responsible not only for the reactivity of Pl 3—cyclohexenic compounds, but
also for a number of their physical properties. 1-6

In some cases the polarographic method enables the influence of the
formslly nonconjugated double bond on the electronic density distribution in
organic molecules with polar substituents to be fou.nd.(7) So in this work &
study was made of the reduction of the aldehydes with (I,II) and without (III,
IV) double bond and their semicarbazones (Ia-IVa respectively):

The NMR-spectra "of compounds
IIIa and IVa display a signal at & 2.46

CHO CHO and 2.37, respectively (unresolved multi-
R R plet of w%,u 25 and 32 Hz) due to the
ring methine proton (H,]), and a signal
1, R=H IIT, R=H at & 7.15 and 7.12 (doublet with J=5.1
II, R=Me IY, R=le Hz) due to the szomethine proton. Even if

the contribution of the spin-spin coup-
ling of proton H, with the azomethine proton (J=5.1 Hz) is subtracted from the
& 2.46 ana 2. 37 multiplets the halfwidth of the remainder ( w}é~ 20 and 28 Hz)
leaves no doubt that the ring methine proton is in the exial position; for it
has been experimentally shown(8 that in such a case:

eq. Wy = 2'7”’2'2“3 Jpe* JoeR2 6 + 3 = 9 Hz

* N.D.Zelinsky Institute of Orgamnic Chemistry of the Academy of Sciences
USSR, Moscow, USSR.

** NMR-spectra were recorded with JNM-4H-100 spectrometers in CI)Cl3 with TMS
as internal reference.
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_ _2 Jae + 2 Jaa _ =
ax. W% _-—-———E;-————— = Jpet Jga s 6+ 11 =17 Hz

In the NMR-spectra of compounds Ia and IIs there are similar signals SV 2.17
and 2.10 (unresolved multiplet with W%ﬂv 31 and 25 Hz) and 5'7.03 and 7.05
(doublet, J=5.1 Hz in both cases) which bears evidence of on axial oriemtation
of the ring methine proton also in these compounds.

The reduction of semicarbazones in pairs Ia,IIIs and 1Ta,IVa respecti-
vely is supposed to take place at the same potential due to the equatorial ori-
entation of the bulky azomethine group and this orientation of the group pre-
vents the intramolecular intersction (in IIIs and IVa). But the reduction of
the aldehydes III and IV due to their conformational differences(?'19) (as com-
pared with I and II) should proceed at different potentials.

The results obtained in this work support our concept. We compared
the parameters of polarographic reduction waves the cyclohexemic compounds III,
IV and their semicarbazones IIIa,IVa with those for the corresponding satura-
ted compounds of the cyclohexene series I,II,Ia and IIla.

The polarogrammes were obtained by usual methods (with potentiometric
control- of the potentials along the wave(14), the error being £ 5 mV) in +the
thermostated cell(qa) at 25°C. The parameters of the dropping mercury electro-
de are: m = 1.31 mg/sec, t = 0.36 sec. The 0.1 N lithium borate solution in
20 % ethanol wes used as the background for the aldehydes, and the O.4 N AcOH
+ 0.1 N AcOK solution in 30 % ethanol - for semicarbazones.

The igy, and E% values presented in Table for the 1 mM and 2 mM so-
lutions strongly suggest that the presence of the double bond in a molecule
makes the reduction of aldehyde group much easier, but does not influence the
reduction of the azomethine group in the semicarbazones.

The conjugation of the carbonyl group with the double bond is known
to increase considerably the electron transfer rate from the electrode to
the carbonyl group.qs’

Thus, the reduction of the compounds III and IV proceeds much easi-
er than that of I and II. This is due to the interaction between the carbonyl
group and the double bond (in the case of III and IV), or - to the differen-
ces in the electrochemical reaction rate of the axial and equatorial oriented
substituents. As for semicarbazones (in which azomethine group is equatorial-
situated) there are no differences in the reaction rate of the electroreduc-
tion between Ia (IXa) and IIIa (IVa).

It should be emphasized, that the limiting currents of the aldehydes
under consideration are too low (see the table). As a result of the experi-
ments specialy undertaken it was found that these limiting currents show the
kinetic character due to the retarded dehydration of the carbonyl group.
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Table 1. Potentials of halfwaves and limiting currents

Compound 1 mM solutions 2 mM solutions
Iio. E}g (V vs.SCE) i&m J"A E}é (V vs.SCE) itim j"A
I -1.790 1.20 ~-1.808 2.29
11 -1.803 0.63 ~-1.835 1.03
IIT ~1.763 1.20 ~1.765 2.19
Iv -1.783 1.26 -1.790 2.70
Ia -1.189 4,2 ~1,209 8.6
ITa -1.173 4.3 -1.197 8.6
I1Ia -1.185 4,3 -1.205 8.8
Iva -1.170 4.0 -1.197 8.5

In fact the changes of pH (in the range of 0.5 of pH ) and of the buffer capa-
city of the solution practically did not affect the wave heights, which sug-
gests that this case the protonation of aldehyde group cannot he the determi-
ning step. On the other hand, the increase of the content of organic solvent
(dimethylformamide) in the solution results in a considersble increase of the
limiting kinetic current.' In the case of the semicarbazones the wave heights
are limited by diffusion.

Almowl edgement Authors are indebted to Dr. A.Ksmernitskii for
the helpful discussion of the problem.

' The increase in the dimethylformemide content shifts the equilibrium in the
carbonyl group hydration towards free (nonhydrated) aldehydes mleculos.(15)
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