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CHEMICAL COMMUNICATIONS

The o.r.d. Curves of certain Benzenoid Chromophores
By AMNoN Yogev and YEHUDA MAzZUR
(Department of Organic Chemistry, Weizmann Institute of Science, Rehovoth, Isvael)

WE have recorded the o.r.d. curves! of several
ring-A-phenolic steroids and their derivatives in
order to study the rotatory properties of the
benzenoid chromophore. According to their
substitution pattern, these compounds fall into
three types, as illustrated by Figure 1. While the
phenol (I) shows a plain Cotton-effect curve
(observed also in the phenol IV), the phenol (II)
exhibits a strongly positive Cotton effect at the
lower-wavelength region and a weaker one in the
higher-wavelength region; whereas the o.r.d. curve
of the phenol (III) consists of two distinct Cotton
effects superimposed on one other.
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FIGURE 1

The corresponding methyl ethers and sodium
phenolates show o.r.d. curves similar to the parent
phenols, the peaks of the phenolates being shifted
bathochromically by ca. 30 mu.

Non-oxygenated benzene derivates possess opti-
cally active transitions of low intensity, attributed
to a combination of an electric dipole moment
vector in the plane of the ring and a magnetic
moment probably provided by a ¢ — 7r* transition
perpendicular to this plane.? Accordingly com-
pounds (V) and (VI) show a weak Cotton effect at
ca. 260 my ([P] = ca 600°, superimposed on a
positive plain curve with [@] of the same order
of magnitude). Incontrast, the high Cotton effects
observed in the oxygenated benzene chromo-
phore?? should be due to the # — #* transition of
the oxygen’s lone-pair electrons, with a magnetic
transition moment directed roughly  along the
C-O axis. Only the component of the electric
transition moment along the axis of the magnetic
moment is responsible for the rotatory power.
This component is determined by both the
magnitude and the direction of the electric
transition vector, and therefore is very sensitive
to the substitution pattern. The substitution
pattern thus affects the o.r.d. curves (and particu-
larly the Cotton effects) even more than it affects
the absorption intensity of the 260—300 mp
transitions of the benzenoid chromophore.4
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