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Circular Dichroism of Platinum-Olefin Complexes

By E. PreEmuzic and A. I. Scort*
(The Chemical Laboratory, University of Sussex, Brighton, BN1 9Q )

RECENT instrumental improvements have allowed
the measurement of the circular dichroism of
optically active olefins although overlap of 7 — 7*
and 7+ — o* transitions tend to complicate the
200 my region and reliable data is still difficult to
obtain at 190—200 myu.? Earlier solutions to
the problem have utilized the osmate ester® and
destroy the olefinic absorption and geometry. In

principle it is possible to promote a red shift of
episulphide chromophores* which necessarily
electronic absorption of the ethylenic chromophore
whilst observing a concomitant shift of circular
dichroism and optical rotary dispersion through
complex formation and/or charge-transfer
phenomena.} This is now illustrated for two
classes of optically active olefin using the

t+ However, we have observed several optically inactive charge transfer bonds of disymmetric olefins, e.g., with

tetracyanoethylene.
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transitions of platinum as the chromophore. Atthe
same time the olefinic bond retains its geometry
and the ligand can be regenerated from the complex
by established methods.®

A rapid qualitative assay of platinum complex
stability is illustrated for the bicyclic olefin,
B-pinene (I). A 3%, solution of (+)-B-pinene in
0-1M-Na,PtCl, in n-propanol gives the circular
dichroism spectrum shown in Figure 1. The
lowest energy d — d transition of the trichloro-
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alternating sign occur.i The two lowest-encrgy
transitions at 450 myu ([6] + 300) and 370 mp
([] —400) are undoubtedly disymmetrically
perturbed d —> d transitions of Pt.® The major
circular dichroism band is observed at 274 mu
([6] + 3000) although the absolute configuration
of the complex is most probably reflected in the
lowest-energy (450 my) transition.?

80
[olefin]PtI complex occurs at 480 my but is i
optically inactive. The main c.d. band is centred
near the second d — d transition (Ae 4 0-2) at
370 myu, although a small negative maximum ol
Ae —0-05 is also observed at 430 mu. The
corresponding o.r.d. curve shows a simple positive
maximum at 420 my and for diagnostic purposes
is perhaps a more convenient guide for future
absolute configurational comparisons. o
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In a second example, (+4)-limonene (II) was o I
converted into dichloro-(+-)-limoneneplatinum(1), - !
whose c.d. spectrum is shown in Figure 2. Again, "
three distinct optically active transitions of 20- ]
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Ficure 2. Circulav dichroism spectra of (a) (-)-

dichlovolimoneneplatinum(ir) ( ), {b) (—)-dichloro-
limoneplatinum(11) (—e—e—), and the u.v. spectrum of
(a) all in (CH,Cl,).

I'1GURE 1. Circulay dichroism ( ) and u.v. (—e—eo-—)
spectrum  of (-+)-B-pinene Na,PtCly solution in n-
propanol.

1 For reasons of clarity the rather complex o.r.d. curve is not included but will be discussed in full elsewhere.
(--)-Limonene dichloroplatinium(11) complex gives mirror image c.d. (Figure 2) and o.r.d. data.
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These preliminary experiments show that in range for comparative studies of relative and
favourable cases the circular dichroism of olefins absolute configuration.
can be moved into the convenient instrumental

1 be moved onvett (Received, September th, 1967; Com. 961.)
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