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MR R OB (JE30) : A generality for diazo substrates was widely expanded in the Lewis acid
catalyzed asymmetric cycloaddition reactions of cyclic carbonyl ylides generated from diazo carbonyl
compounds. For example, highly enantioselective cycloadditions of a cyclic carbonyl ylide generated
from a diazo compound containing a pyrrolidine ring could be successfully applied to an asymmetric
total synthesis of (+)-Tashiromine. High levels of asymmetric induction were also found to obtain in
the similar asymmetric cycloaddition reactions of cyclic azomethine ylides generated from diazo imine
derivatives. The chiral Ni(Il) complexes originally developed in our laboratory was also found to be
effective catalysts for a wide scope of use in asymmetric cycloaddition reactions of nitrile oxides,
diazo esters, and cyclic ylides.
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Table 1. Reactions
pyrolidinone with
oxazolidinones”

of N-diazoacetyl-2-
3-(2-alkenoyl)-2-

Entry R Temp (°C) Yield (%) exo:endo % ee

1” H 10 quant 92:8 87
2 Me -20 quant 75:25 95
3 Et 0 84 64:36 92
4 Pr 0 65 77:23 92
5 i-Pr 0 44 95:5 93
6 OAc O 23 >99:1 74

a) The reaction was carried out by adding a
solution of N-diazoacetyl-2-pyrolidinone to a
suspension of 3-(2-alkenoyl)-2-oxazolidinones,
Rh,(OAc), (2 mol %), MS 4 A, La(OTf);-Pybox
complex (10 mol %), and over a period of 6 h at
in CH,Cl,. b) Sm(OTf);-Pybox-Ph, complex was
used.
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Table 2. Reactions of 2-diazoacetyl-
benzaldehyde-O-methyloxime  with  several
pyrazolidinones in the  presence of
(R)-BINIM-2QN-Ni(II) complex”

Entry R Yield (%) Product Ratio” %ee®

1 Et 55 66:2:8:5 25
2 Bn 71 98:2:0:0 61
3 1-Nap 68 88:12:0:0 71
4 9-Ant 60 64:25:7:4 26

a) The reaction was carried out by adding a
solution  of  2-diazoacetyl-benzaldehyde-O-
methyloxime to a suspension of 2-acryloyl-
3-pyrazoridinones, Rh,(OAc), (2 mol %), MS 4
A, and (R)-BINIM-2QN-Ni(Il) complex (20
mol %) over a period of 3 h at rt in CHCI;. b) A
(ex0) : A (endo) : B (exo) : B (endo). ¢) %ee of A
(exo).
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Table 3. Reactions of 2-diazoacetyl-
benzaldehyde-O-methyloxime with a
pyrazolidinone in the presence of several
(R)-BINAN-2QN-M(II) complexes®

Entry M Yield (%) exo:endo %ee (€X0)
1 Ni 82 84:16 -33
2 Co 76 96:4 64
3 Zn 72 >99:1 93
4 Cu 53-81 85:15-98:2 3-98

a) The reaction was carried out by adding a
solution  of  2-diazoacetyl-benzaldehyde-O-
methyloxime to a suspension of 2-acryloyl-
3-pyrazoridinone, Rhy(OAc), (2 mol %), MS 4 A,
and (R)-BINAN-2QN-M(II) complexes (20
mol %) over a period of 3 h at rt in CHCl,.
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