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Development of catalytic enantioselective amide allylation of isatins under mild
conditions and its application to the synthesis of spirocyclic 2-oxindole lactones

Yoda, Hidemi

4,000,000

-pybox

Novel catalytic asymmetric amide allylation of isatin derivatives with B -amido
functionalized allylstannanes was investigated to develop an enantioselective synthesis of antineoplactic
spirocyclic 2-oxindole lactones. As a result of our investigations, we found that indium-catalyzed amide
allylation of isatins with N-(p-tolyl)-B -amidoallylstannane provided the corresponding homoallylic
alcohols with both excellent enantioselectivities and chemical yields. Several mechanistic investigations
demonstrated that the substrate-reagent hydrogen bond interaction plays a critical role in the formation
of the key transition state resulting in _enhanced catalytic reactions. Subsequent lactonization of the
homoallylic alcohols followed by iodination gave the corresponding spirocyclic 2-oxindole lactones
without loss of the stereochemical integrities.
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Table 1.
entry R, X(2) R'(3) time [h] product yield [%] ee [%]
1 Me, H(2a) p-tolyl (3a) 3 4a 99 99
2 Me, H(2a) p-anis (3b) 3 4b 98 99
3 Me, H(2a) n-pentyl (3c) 4 4c 88 95
4 n-Bu H(2b) p-tolyl (3a) 2 4d 95 99
5 Ph H(2c) p-tolyl (3a) 2 4e 97 98
6 Me, 1(2d) p-tolyl (3a) 2 af 99 97
3
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Table 2. (from 4 to 1a or 5)

entry R, X (4) time[h] product yield [%] ee [%]

1 Me, H(4a) 11 5a 9 99
2 nBuH(@4d) 9 5b 91 99
3 PhH(de) 10 5c 96 98
4 Me, I (4f) 61 la 99 97

from 1aor5to 1

entry R, X(4) timel[h] product yield [%] ee [%]

1 MeH(4a) 15 la 98 99
2 nBu H@d) 15 1b 93 99
3  PhH(@e) 19 1c 91 98
4 Me,I(4f) - - - -
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