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In chiral photochemistry, diastereodifferentiating, rather than enantiodifferentiating, photoreactions are
believed to proceed with high stereoselectivities, although simultaneously achieving high chemical and
optical yields is still a challenging task. We have shown that the diastereodifferentiating [4+4]
photocyclodimerization of 2-anthracenecarboxylate (AC) tethered to an oligo- or polysaccharide scaffold,
such as cellulose, amylose, cyclodextrin, and cyclic nigerosylnigerose (CNN) affords
anti-head-to-head-cyclodimer (3*) in diastereomeric excesses of up to 22%, 10%, 90%, and 99%,
respectively, with progressively enhanced chemical yields of up to 96% for CNN! Nevertheless, the reason
why the CNN scaffold performs much better than the others is not necessarily clear. Only the scaffold
rigidity and the vicinal introduction of two ACs are inferred to be the two major factors controlling the
stereochemical outcomes.

In the present study to elucidate the origin of the near perfect control of stereochemistry as well as the
factors and mechanism that govern the stereoselectivity upon photocyclodimerization on the scaffold, we
chose a modified glucose (BnGlc) as a simplest saccharide scaffold, to which two ACs were tethered with
ester linkage (AC2-BnGilc). Photoirradiation of AC,-BnGlc, followed by saponification, afforded essentially
enantiopure 3* in 96% yield. The 3*/ syn-head-to-head-cyclodimer (4) ratios are susceptible to the solvent
polarity and temperature, and the optimized condition in methanol at -70 °C afforded 3* of 96% yield in
>99% ee, simultaneously achieving the ultimate stereocontrol of the AC photochirogenesis. Photophysical
and theoretical studies revealed that sparsely distributed conformers of precursors for 3* and 4 in the
ground state gives highly photocyclodimerizable enantiomer of 3* as the sole product via the excited-state
equilibrium/rates, indicating the modification of the glucose scaffold at vicinal 2,3-diols is critical role in the
ultimate diastereoselective AC photocyclodimerization.




