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Innovative Synthesis of Alkaloids in Water

Ishikawa, Hayato
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Organic reactions in water are not easy because common organic compounds are
usually insoluble in water, and sometimes the water reacts with substrates or reagents. With alkaloids
that contain basic amine portions in the molecule, such situations occur under neutral or basic
conditions. In contrast, in acidic conditions, basic alkaloids form water-soluble salts. we have
developed direct bio-inspired dimerization reactions along with our proposed biosynthetic pathway from
commercially available amine-free tryptophan derivatives in aqueous acidic media. Then, concise two-pot
or three-step syntheses of naturally occurring dimeric diketopiperazine alkaloids were accomplished.
Then, satisfactory total yields are obtained compared with previous reported synthesis.



Figure 1

Ph
)

WIN 64821 (1

ditryptophenaline (2 naseseazine B (3)

1)
o o H
i3 e
H o R Yo N
;2 _ | s '3 3 \ H ©
A H N

tryprostatin B (4) rhinocladin A (5) rhinocladin B (6)

Figure 1: based dil ine alkaloids and prenylated alkaloids
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Table 1 Bio-inspired dimerization reaction 10 n
yield [%]
entry oxidant temp. [°C] time 8 9 10 n recovered 7
1 Mn(OAc)s 0 40 min 19 N 28 21 4
2 VOF5 -10 30 min 19 1" 28 24 8
3 V205 -15 126 h 28 28 14 10 0
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Scheme 1 synthesis of WIN 64821 via one-pot procedure with Boc-L-PheOH
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Scheme 2. synthesis of ditryptophenaline withN-Z-N-Me-PheOH via one-pot sequence.
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Figure 2: Synthesized natural alokaloids via bio-inspired reaction
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