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Photochirogenesis, or molecular chirality transfer in the electronically excited state, is a rapidly
growing area of chemistry, encompassing the molecular, supramolecular and bio-supramolecular regimes.
Nevertheless, effective stereochemical control in chiral photoreaction is still a challenging task,
as chiral interactions occur in very short timescales in the excited state. Our systematic studies on
the ground-state interaction and subsequent photoreaction of chiral donor-acceptor systems showed that
the selective excitation of charge-transfer (C-T) band affords completely different stereochemical
outcomes from those obtained upon direct excitation.

The Patern6-Buchi reaction, i.e. [2+2] photocycloaddition of carbonyl compound to alkene, has been
extensively studied over the last 3-4 decades from the synthetic as well as mechanistic points of view.
A number of interesting findings have attracted many (photo)chemists to this area of photochemistry.
Nevertheless, the factors and mechanismoperating in this important class of photoreaction are not ful ly
elucidated and hence the precise control of stereochemistry is still a challenging task. In the present
study on the Patern6-Buchi reaction of chiral cyanobenzoate with diphenylethene, it was revealed that
the temperature dependence of the stereochemical consequences can be inverted by simply changing the
excitation mode from direct to charge-transfer band. These new findings, supported by the modern
techniques such as X-ray structural analysis as well as ab initio calculations, provide us a new tool
not only for elucidating the mechanistic details but also for critically controlling the stereochemical
outcomes of various photochemical reactions. Such information is valuable also for further development
of asymmetric photoreactions both in solution phase and in host-guest systems.

These and related results have been published in several journals such as J Am Chem Soc. and J.
Org. Chem [Featured Article].




