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Development of novel photo-flow reaction and its application to synthesis of
bioactive natural products
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Although a numerous number of bioactive natural products were isolated, their limited supply hampered the

biochemical and clinical trials to develop a novel lead compound of drug candidate. The reason of the difficulty of the

chemical supply is normally caused with the requirement of multi-step synthesis due to the complexity of the target

compounds. In this study, we report a methodology to achieve the direct conjugate addition of 2-phenylmalononitrile onto

o,B-unsaturated carbonyl compounds through a visible-light-induced photoredox reaction. A radical species, generated

from the nucleophile under blue-light irradiation in the presence of an acridinium catalyst, could connect to the -carbon

of the carbonyl substrate, to furnish y,y-dicyanocarboxylic acid derivatives in good yields. This direct conjugate addition

diminishes the number of steps for the conventional transformation of o,f-carboxylic acid into B-substituted one.
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Figure 1. Concept of the direct conjugate addition onto

o,B-unsaturated carboxylic acid.
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Figure 2. Visible-light-induced direct conjugate addition

onto crotonic acid.
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Table 1. Solvent effect of the conjugate addition.

9 (3 mol%)
7(1eq)
5 + 8
450 nm LEDs
1eq. 5 eq. solvent, RT, 48 h
entry solvent yield (%)
1 DMF 88
2 DMSO 84
3 (CH2Cl)2 81
4 CHCl, 55
5 CH;CN 53
6 CH3;NO> 49
7 MTHP 14
8 1,4-dioxane 6
9 CHCI; trace
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Figure 3. Conjugate addition onto o,B-unsaturated

carbonyl compounds.
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Figure 4. Proposed reaction mechanism of the photoredox

conjugate addition.
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