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Development of progressive asymmetric syntheses of alkaloid based on construction
of heteroatom bridged compounds

SUGA, Hiroyuki
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Highly enantioselective 1,3-dipolar cycloaddition reactions between several
3-(2-alkenoyl)-2-oxazolidinones and cyclic carbonyl ylides that were generated from N-diazoacetyl lactams
have been developed. Reactions of N-diazoacetyl lactams that possess 5-, 6-, and 7-membered rings were
transformed to the corresponding epoxy-bridged indolizidines, quinolizidines, and
l-azabicycloE5.4.0]undecanes with good to high enantioselectivities. The epoxK-bridged indolizidines were
revealed to be important intermediates for the synthesis of optically active hydroxylated indolidizine
derivatives. The cycloaddition reactions between N-methylindoles and 6-membered cyclic carbonyl ylides
derived from 1-diazo-5-aryl-2,5-pentanedione precursors also showed high enantioselectivities along with
relatively good exo-selectivities. Similar asymmetric cycloadditions of cyclic azomethine ylides derived
from diazo 1mine derivatves have been developed to afford excellent to good enantioselectivities.
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Table 1. Asymmetric cycloadditions between
indoles and carbonyl ylides derived from
1-diazo-2,5- pentanedione derivatives

Entry R R” Yield (%) exo:endo % eey,

H Ph 77 78:22 90

5-Br Ph 76 88:12 96

5-OMe Ph 77 71:29 88

6-OMe Ph 65 71:29 92

H p-MeCeH, 85 65:35 83

H p-BrCgH, 73 72:28 84

H Me 56 57:43 52

H i-Pr 39 71:29 68

5-Br p-MeC¢H, 63 90:10 92

5Br p-EtCH, 71 937 85

5-Br p-MeOCgH, 74 80:20 98
5-Br p-BrCeH, 69 946 >98
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Rhy(OAc); none 1 Trace D

Rh(OAc), Lu(OTf)3 (10) 1 42 35:65

Rhy(OAc); Pybox-Ph,-Lu(OTf); (10) 1 12 62:38 68/ND

Rhy(OAc); Pybox-Ph,-Ho(OTf); (30) 6 31 78:22 78/-4

Rhy(OAc); Pybox-Ph,-Er(OTf), (30) 6 32 81:19 7811

Cu(acac), none 6 Trace  ND -

Cu(acac), Pybox-Ph,-Ho(OTf); (30) 6 33 13:87 12/66
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Table 2. Asymmetric cycloadditions between
2-acryloyl-3-pyrazolidinone derivative and cyclic

azomethine ylides derived from diazo isoxazoline
derivatives

Entry R® R’ Yield (%) %ee
1 H Ph 72 88
2 H pMeCH, 66 88
3 H pCICH, 42 9
4 H Me 59 89
52 Me Ph 52 89
6 Me Me 53 95

2The reaction was carried out at 26 °C.
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