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Asymmetric synthesis is a hot topic in current chemistry because of its contribution to pharmaceutical and fine chemical
industries, as well as its application to various optical materials. In sharp contrast to the significant success in asymmetric
synthesis in the ground state, its photochemical counterpart remains one of the most challenging and intriguing issues for
chemists. For an ideal photochirogenic reaction, the chiral source should efficiently deliver its chiral information to the
photosubstrate during the stereodifferentiating process in the excited state and, especially from the industrial and economical
standpoints, be readily recyclable for further use. For this purpose, we prepared a new inorganic—organic composite, in which
y-cyclodextrin  (CD) is tethered to the channel of mesostructured silica, and studied the enantiodifferentiating
photocyclodimerization of anthracenecarboxylic acid (AC) by using the y-CD modified mesoporous silica.

v-CD-modified mesoporous silica was prepared by stirring the mixture containing, tetraethoxysilane, y-CD bearing four
triethoxysilane substituents on the primary rim and the template, triblock polymer EO20PO70EQ20 (P123), in aqueous solution for
1 week. The precipitate formed was collected by filtration and the template was removed by extraction to give the designed
v-CD-modified mesoporous silica. The X-ray diffraction and high resolution transmission electron microscope studies suggest
that the resulted mesoporous silica has a 2D-hexagonal structure, with a surface area of 287.6 m/g, and the total pore volume of
0.201 cme/g.  Photocyclodimerization of AC was carried out in the solid state after an effective inclusion of AC in the y-CD
modified mesoporous silica in aqueous solution. It is found that the irradiation with y-CD-modified mesoporous silica gave
head-to-head (HH) dimers as major products in 73% combined yield; in particular, the yield of anti-HH was significantly
enhanced from 7% to 45%. The high HH preference indicates that the capping with silica wall facilitates the penetration of AC
from the same portal of the CD. Intriguingly, the absolute configuration of 3 was inverted and its ee was enhanced from -2% to
24% whereas the ee of 2 (a minor product) was decreased. These results indicate that the mesoporous silica wall-capped y-CD
not only provides a confining environment leading to higher chemo- and enantioselectivity and a diffusible network for guest
substrate but also enables the recycling of the chiral source. The use of an inorganic wall to cap the portal of organic hosts
provides a novel methodology for designing new supramolecular systems.




