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Establishment of novel synthetic strategy utilizing two types of photo-induced
direct C(sp3)-H functionalization.
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Development of direct transformations of C-H bonds has attracted intense
attention from chemical community. We particularly focus on C(sp3)-H bond oxidations and
functionalizations of multiply substituted carboskeletons.

This time we have achieved the following three research results. 1) Enantioselective alkynylation of
C(sp3)-H bonds ad acent to a nitrogen atom has been achieved using only chiral p-tolyl

tert- utyldlmethy silylethynyl sulfoximine and benzophenone under photo-irradiation conditions. 2) Total
synthesis of (+)-lactacystin, a potent inhibitor of the 20S proteasome has been achieved using the chemo-
and stereoselective photoinduced intermolecular C(sp3)-H alkynylation and intramolecular C(sp3)-H
acylation. 3) Total synthesis of (+)-zaragozic acid C, having inhibitory activity of mammalian squalene
synthase, has been achieved using the chemo- and stereoselective photoinduced intramolecular C(sp3)-H
acylation.
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Scheme 2. Screening of chiral alkynyl sulfoximines

Figure 1. Plausible Explanation of Enantioselectivity
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6b: R? = Boc (66% yield, 34% ee) 6f: R' = i-Pr (77% yield, 65% ee)

6c: R? = Cbz (68% yield, 50% ee)
6d: R? = Bz (59% yield, 52% ee)
6e: R? = Ac (75% yield, 66% ee)

6g: R' = i-Bu (86% yield, 59% ee)
6h: R = t-Bu (57% yield, 79% ee)
6i: R' = Cy (51% yield, 68% ee)
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Scheme 1. Previously reported direct alkynylation of C(sp®)-H bonds
and the present enantio selective alkynylation strategy

6j: R' = (CH,)30Ac (79% yield, 66% ee)
6k: R' = (CH2)3CO2H (49% yield, 56% ee)
6l: R" = (CHy)3CO,Me (53% yield, 64% ee)

Scheme 3. Enantioselective alkynylation of N-substituted
C(sp®)-H bonds of various structures
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