Tetrahedron Letters No. 32, Pp 2935 ~ 2936. 0040-~4039/78/0801-2935%02.00/0
© Pergamon Press Ltd. 1978. Printed in Great Britain.

DISSOCIATION ENERGIES OF AXIAL AND EQUATORIAL CARBON-CARBON BONDS
IN SUBSTITUTED DECAHYDROQUINOLOLS

V.G.Zaikin"
Topchiev Institute of Petrochemical Synthesis, USSR Academy
of Sciences, Moscow, USSR
N.S.Wulfson
Shemyakin Institute of Bioorganic Chemistry, USSR Academy
of Sciences, Moscow, USSR

(Received in UK 12 May 1978; accepted for publication 12 June 1978)

Spectral data (i.r., n.m.r., mass spectrometry) of various cyclic compounds
indicate that dissociation energies of axial and equatorial bonds should differ.
In the present communication we report on the application of appearance
potentials (AP) for quantitative evaluation of dissociation energy differences
between axial and equatorial carbon-carbon bonds in substituted decahydro-
quinol-4-o0ls.

From mass spectrometric data, the bond dissociation energy can be
calculated by the equation:

D/R\—Ry/ = AP/RY/ - IR/Ry] = B[R], Ry - By [R;, Ry

where AP[R1] is the appearance potgntlal of the [Rq] ion, IP[B1] is

the ionization potential of the [R1/ radical, E' and E;in are the

vibrational and kinetic energies of the [R1/ and [RZI fragments.
If the electron~-impact induced fragmentation of two epimeric molecules (A) and
(B) with differing orientation of a given carbon-carbon bond proceeds through
cleavage of this bond, the formation of common [qu ions and [R2] radicals
occurs. In such case, the IP[R1] values should be equal for the epimers. The E'
and Ekin values are most likely to be also equal for the epimers (A) and (B).
Hence the equality D[R1-R2]A - D/R1-R2]B = AP[R,‘]A - APlkﬂjB should determine
the difference between the dissociation energies of axial and equatorial bonds.

Earlier1’2 we had determined mass spectrometrically the stereochemistry of

1,2~dimethyl- and 1=-ethyl-2-methyl-4-—alkyldecahydroquinol-4-o0ls (1-3). Relative
intensities of the [M-CH3]+ (&) and [H-C2H5]+ (b) ions the formation of which
is associated with the loss of only 2--CH3 and 4-02H5 groups, respectively, had
led to conclusion that axial 2—CH3 and 4—0235 are eliminated more readily than
equatorial from the molecular ions of these epimers., This could mean that the
dissociation energies of the axial CZ'CHB and 04—02H5 bonds are lower than
these of the equatorial bonds. Since for the pairs of epimers the ions a and b
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are each identical the ionization potemtials of the corresponding radicals are
equal as are the values E* and E;in of the fragments resulting from the
decomposition. Thus, the difference between the AP’s of the a or b ions for the
epimers should be equal to the difference between the dissociation energies of
the axial and equatorial C2-CH3 oxr 04-02H5 bonds, respectively.
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Using the electron impact method 3 we measured the AP’s of the & and b ions
with rather good reproducibility 4. The Table shows that the dissociation
energies of the axisal CE-CH3 bonds are almost 3 Kcal/mole lower than those of

the equatorial bonds. TABLE
Compound AP[M-CHZJ* A D(C,~CHy) AP[M-02H5]+ AD(C,~C,H5)
ev Kcal/mole ev Kcal/mole
1a 9,15 4,1541,15 -
2a 9,33 -
» 9% e C
§§ 9,15 pIEET 8: 3‘2* 0,4640,69
5 z 322 1,150,92

In the case of axial and equatorial C4-CZH5 bonds the dissociation energies
are essentially the same within the experimental error (Table). Thus, the
suggestion can be made that the observed dissocliation energy difference is
peculiar to only the axial and equatorial bonds linked to K~C atom relatively
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4, Mesn error is about 30,02 ev. The measurements were made on a ILKB-2091 mass
spectrometer by the simultaneous introduction of the sample through the
direct inlet (30°) and of the reference (benzene, IP=9,25 ev) through the
heated inlet (200°). The temperature of the ionization chamber was 200°,
The AP’s observed may differ from the absolute values but, in our opinion,
they reflect the true difference between the AP’s,



