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Oligomeric proanthocyanidins show extreme structural diversity and are of current interest by their
potential biological activities related to human health. However due to the scarcely availability by
difficulty in isolating the compounds in pure forms, the development of effective and selective synthetic
methods has been expected. This thesis reports new synthetic methods enabling a viable approach to
proanthocyanidin oligomers with rare connectivities in the regio— and stereo— selective manner

In Chapter 1, the synthesis of the 4, 6-1inked proanthocyanidin dimers, scarcely accessible from nature
and/or through synthesis, was described. Seeking for the possibilities to construct the 4, 6-interflavan
linkage, two synthetic strategies, “halo—capping strategy” and “de novo construction” , have been
developed. “The halo—capping strategy” 1is to suppress the C(8)-reactivity by installing a chlorine atom
at more reactive C(8)-position in the nucleophile, enables giving the desired 4,6-linked dimer
stereoselectively. Finally all the remaining protecting groups were removed by the sequential one-pot
hydrogenolysis protocol, giving the desire procyanidin B;. “The de novo construction” is to utilize
an acyclic nucleophilic catechin precursor, retrosynthetic opening of the pyran ring, allowing
regioselective union with an electrophilic catechin unit followed by pyran cyclization. Indeed, the
phloroglucinol unit worked well, allowing an effective access to the desired 4,6-1inked dimers. The
efficacy of this strategy has been demonstrated by the synthesis of procyanidin B; and 4, 6-hetero—dimers.

In Chapter 2, the synthesis of the chalcan and catechin hybrid dimers was described. For the
stereocontrolled formation of the interflavan linkage, an intermolecular coupling reaction using several
electrophilic units was examined, which gave an unsatisfied result with low stereoselectivity, allowing
the synthesis of gambiriins. In addition, the verification of the stereochemistry of gambiriin A, as
previously reported was achieved. On the other hand, an intramolecular coupling reaction exploiting the
compounds connected with diester linkers between electrophile and nucleophile units gave a single
diastereomer in good yield.

In conclusion, the first synthesis of the proanthocyanidin oligomers with rare connectivities has been
achieved. These strategies have opened an effective access to other proanthocyanidin oligomers.
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