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Total synthesis of indole alkaloids_containing an indoline spiroaminal framework
and evaluation of their anti-infectious activity

Yamada, Takeshi
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Total synthesis of the indole alkaloids, neoxaline, oxaline and meleagrin A, all
containing a unique indoline spiroaminal framework was accomplished through the stereoselective
introduction of a reverse-prenyl group to the congesting benzylic carbon of furoindoline, 2-pot
transformation of indoline, contalning three nitrogen atoms at appropriate positions, to the featured
indoline spiroaminal framework and elimination of carbonate assisted by the adjacent imidazole moiety to
construct the (E)-dehydrohistidine. The absolute stereochemistry of the neoxaline was elucidated via our
total synthesis. Bioactivity screening indicated that some synthetic intermediates exhibited efficacy
against Sleeping Sickness parasites (Trypanosoma brucei brucei ) .
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Neoxaline (1) Glandicolin A(2): R' =H, R2=H

Glandicolin B (3): R =H, R2= OH
Meleagrin A (4): R! =H, R2= OMe

Oxaline (5): R' = Me, RZ2= OMe
Figure 1. Neoxaline Family
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Scheme 2: Designed catalytic cycles

Table 1. 3,5,6-Trifluoro-2-pyridone catalyzed a-addition of isocyanide
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Table 2: Anti-trypanosomal activity
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ICs (ng/mL)
Anti-trypa- | Cytotoxicity
sample nosomal (MRC-5)"! SI!
Activity™
Synthetic 5 58.5 >100 >1.7
Synthetic 1 >12.5 >28.2 <23
25 >12.5 <0.1 <0.008
26 13.5 325 24
27 11.1 55.1 49
28 7.03 58.1 8.3
29 9.22 72.8 79
30 11.9 34.5 29
10 7.03 56.0 8.0
31 19.0 >100 >5.3
32 419 >100 >24
33 50.1 >100 >2.0
suramin 1.58

[a] against Trypanosoma brucei brucei strain GUTat 3.1.
[b] against human diploid embryonic cell line, MRC-5.
[c] Selectivity Index = cytotoxicity (ug/mL) / anti-trypa
-nosomal activity (ug/mL)
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