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Recently we described a new photochromic system based on spiro[1.8a]di-
hydroindolizines (1) [1]. In this paper UV, fluorescence and photoacoustic spec-
tra of this new class of compounds 1 as the coloured forms 2 are presented. The
reaction rate and the activation parameters of the thermal back reaction 2 — 1
are used to gain insight into the basic processes of the system.

1 G. Hauck and H. Diirr, Angew. Chem., 91 (1979) 1010.
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In many asymmetric transition metal complexes with only one aromatic
ligand AR, charge transfer (CT) transitions are known leading to charge redis-
tribution along a well-defined central atom to aromatic ligand axis L,M—AR. If
the interaction between the two fragments L,M and AR is not too strong, we
expect the energy needed for such transitions to be proportional to the difference
in the redox potentials of the fragments: E(CT) = a + bE(AR, AR™) for a
given M. The constants ¢ and b can be interpreted within a thermodynamic anal-
ysis similar to that used for organic donor—acceptor systems. The enthalpy dif-
ference between the ground state and the relaxed d—a* state is related to the
maximum of the d—z* absorption band by AH = hvy,, — AH(reorganization).
Since the equation for E(CT) can be used to fit many data it seems that the
proportionality to E(Ar, Ar-) does exist. Using this information, we tried to make
an organized charge redistribution in order to collect several charges within a
certain geometrical arrangement. Starting with trichlorosilane compounds, in the
first step the ligand was attached by a C—Si=O; bridge to a colourless metal oxide
with semiconductor properties. The oxides had to be dried in vacuum. Once the
bulk water has been completely removed, enough hydroxyl groups remain on the
surface to react with the trichlorosilane. We used the characteristic -C=N stretch-
ing vibration of benzonitrile to analyse the surface modification. The metal com-
plex was built in a later step. Electron injection into the conduction band was
detected by measuring photocurrents by applying the lock-in technique.



