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The model system 1-(2-cis-fluoroethenyl)-2-fluorobenzene supports two chiral and one
achiral atropisomers upon torsion around the C-C single bond connecting phenyl ring
and vinyl group. Linearly polarized IR pulses may be used to excite the internal ro-
tation w around the chiral axis, thereby selectively changing the chirality of the fully
oriented molecule, e.g. “switch on” its chirality [1]. For an ensemble of surface mounted
switches with multiple defined orientations stochastic pulse optimization allows to control
the handedness of the molecules independent of their orientation [2]. Non-linear polarized
laser pulses are employed for highly stereoselective switching for each orientation [3]. For
two coupled torsional degrees of freedom around the chiral axis, w and ¢ (see Fig. 1),
laser control becomes very challenging, but is still possible [4].

Figure 1: 1-(2-cis-Fluoroethenyl)-2-fluoro-
benzene with sterically demanding Br-
substituents chemisorbed to adamantane and
its potential energy surface along w and ¢,
which describe the torison of the ethenyl- and
phenyl group around the z-axis. Stochastically
optimized non-linearly polarized laser pulses
allow to selectively change the handedness of
the molecular model system, see sketch.
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