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Abstract

It has been shown that, in the correlations of molecular rotations with bond refractions for
open-chain monosubstituted alkanes, H(CH,),(CH3:)C*H(CH,),X (b > 1, n =0), the compounds
with different » and X for a given b can now be grouped into a single series.

Configuration determination of compounds is an important aspect of chemical
research. Since optically active compounds have a common physical property,
namely molecular rotation, that is easily measurable with a simple and inexpensive
instrument, an ideal method for the determination of their configurations is one
that can relate directly their molecular rotations to their configurations. We have
shown the usefulness of the simple empirical equation®

[Mlp = mX Rp+1

in correlating the molecular rotations with bond refractions of structurally related
series of monosubstituted alkanes? and .arbohydrates® ([M], is the molecular
rotation, Ry, is the sum of bond refractions, and m and 7 are constants for a given
series of compounds; the subscript , denotes the sodium D line).

" (I b>1,n 30

In our earlier correlations? of open-chain monosubstituted alkanes (1) we
were not able to combine the compounds with different » and X for a given b into
one single series. For each given b there were » separate series to be correlated.

t This work was done at the Max-Planck-Institut fiir Experimentelle Medizin (Gottingen,
West Germany) during the author’s sabbatical leave.

! Davis, D. D., and Jensen, F. R., J. Org. Chem., 1970, 35, 3410.

2 Poh, B.-L., Aust. J. Chem., 1980, 33, 1409,

3 Poh, B.-L., Carbohydr. Res., 1982, 108, in press.
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The combination of compounds with different n and X for a given b into the same
series is now possible if we use the terms

X Rp(C*(CH,),X) — Z Rp(C*(CH,),H)

instead of X R,(C*(CH,),X) for the substituents (CH,),X when n >0. For n = 0,
¥ Rp(C*X) is used as before.? When the literature [M ], values for six different
series of monosubstituted alkanes (Table 1) are plotted against £ R values by
this approach, satisfactory correlations are obtained (Table 2) (the method of
calculating the I R, values has been described;®> the Ry values for n =2 are
calculated for the more stable antiperiplanar conformer,? and they give better
correlations). The present extension will enhance the usefulness of the empirical
equation in the correlations of molecular rotations of open-chain monosubstituted
alkanes.

Table 2. Correlations of molecular rotations with bond refractions in monosubstituted alkanes (1)
p, number of points used in correlations; r, correlation coefficient

Series p F Slope (m) Intercept (1) © Series p r Slope (m)  Intercept (I)
b=2 5 0-978 3-74 6-18 b=15 27 0-950 5-18 1-13
b=3 34 0-925 5-43 . b=6 10 0-967 7-09 .
b=4 38 0-910 4-60 1-12 b=7 9 0952 5-21 5-76
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