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Although some attention has recently been paid to the optical activity of nicotine and
analogous asymmetrically perturbed pyridines, (1), (2), attempts to interpret the long
wavelength CD bands of nicotine (1) seem to be unsuccessful. It was suggested that the two
bands at 245 and 268 rm of cpposite sign were due to the zpz—-3s pyrolidine nitrogen transition
and the W7 #* transition of the pyridine ring respectively, or possibly to W ->7* transitions
in different conformers. To clarify this problem, a more- simple system is needed in order to
rule out major conformational effects and also the mixing of the shorter wavelength extra-
chramopharic transitions.
To this end we have synthesised optically active S(-)~5-hydraxy 5,6,7,8 - tetrahydroquinoline
(I) and S(-)-pyridyl methyl carbinol (II), and we have examined their CD spectra in several
solvents at different temperatures (fig.l). In both cases two bands analogous to those
previously described for nicotine are present and have opposite signs. A change of solvent
fram methanol to diexane causes an increase in the rotational strength of both bands and a
slight red shift. Cooling fram +21 to -70°C causes practically no change in the CD spectrum
of (I) but slightly increases the amplitudes of both bands in (II). The effect of added
hydrochloric acid is to produce a major change in the CD spectra. The long wavelength
absorption of pyridine around 270 rm is known to be caused by both the n -5Tr* and W-sT*
transition, which are almost completely overlapped (3); the former transition is described in
group theoretical terms as 'B,e—'A) and has an electric transition moment polarised perpendi-
cular to the molecular plane (y direction) and a magnetic moment in the plane (4). The latter,
assigned as 131¢—]11, has an electric and a magnetic transition moment in the plane and
perpendicular to it, respectively (4), (5).
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The rotational strength of an optically active transition between ground state O and
excited state e is given as

R = I(O|fife> el fo>
where (i and T are the electric and magnetic dipole cperators, respectively (6).
Pyridine itself is optically inactive, having mutually perpendicular electric and magnetic
transition moments. The asymmetric substituent provides a perturbation which mixes states of
different symmetry and causes the transition to became optically active (7).
Restricting the treatment to first order perturbation thecry, and neglecting all other
transitions lying at shorter wavelength, the corrected states are
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where V is the perturbing potential, the ground state in this simple approach being
uncorrected. The rotational strength of the transition Jﬁzé-lAlisﬁu'efcte
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analogously for Jﬁlﬁlll
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Two bands of equal and opposite sign are therefore expected. In cxder that the coefficients
Clmﬂczmmuushingﬂepertmbingpotmualvmulagwﬁnpse\xbmhr
repmsmtatia\azingmtpczv,uﬂaquadrmtsymetrymleisecpecbedﬂ). In going fram
aprotic to protic solvents a decrease in intensity of both bands is expected, owing to the
hydmgmbaﬂfornntimﬂu.dtzedmesbothpyuﬂn&. The large energy difference between
the two (D maxima is caused by overlapping and mutual cancellation of the two oppositely
signed bands. The difference between theory and experiment concerning the areas of the two
bands is due to the approximations of the treatment, which neglects the perturbations arising
fram the higher energy transitions. The band arcund 213 mm, not previously reported, does
not show a corresponding maximum in the U.V. absorption and is likely to be related to the
p band of pyridine, shifted to longer wavelength by overlapping and mutual cancellation with
an adjacent band of oppoeite-sign. The effect of hydrochloric acid is difficult to under—
stand as the n 7T * transition disappears, and the potential due to the proton strongly
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perturbs the aromatic system; however, thecretical calculations do not give results agreeing
with experiment (8), (9). Nevertheless the disappearance of the coupled CD band system
provides further evidence for the carrectness of the suggested mechanism.

Experimental

(I) was synthesised following the method described by Zymalkowski et al. (10). It was
resolved into optical antipodes by fractional crystallisation of the dibenzoyl(+)-tartrate,
from absolute ethanol, to constant optical rotation: free base /0720 = - 44,2 (C = 0,8 MaCH).
(II) was cbtained from 3-acetylpyridine (11) by sodium borchydride reduction. It was resolved
by crystallisation of the (+) tartrate from MeOH to constant optical rotation: free base
[T = - 40,2 (C = 0,87 Mecw).

The absolute configuration was found to be (S) for both (I) and (II) by means of Horeau's
method (12). The similarity of the CD spectra with that of S (=) nicotine, and the absence
of major conformational changes é\pports this assigmment.

CD spectra were mesasured using a Jouan II Dichrograph.
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