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(Theoretical Studies on Facial Selection of Enolate Species)
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2. Meyers D%

Figure 1. I27R L7 & 912, 2-isopropyl-4-oxa-5-methyl-azabicyclo[3.3.0]octan-8-one (1), 2-isopropyl-
3-oxa-azabicyclo[3.3.0Joctan-8-one (2), 2,2-dimethyl-4-oxa-5-methyl-azabicyclo[3.3.0Joctan-8-one (3) 8
X UF 3,3-dimethyl-4-oxa-5-methyl-azabicyclo[3.3.0] octan-8-one (4) @ 7 V¥ MULKIGICE VT 1, 3 13H
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Figure 1. Diastereoselectivities of alkylation of Meyers-type enolates.
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Figure 2. Possible enolates of 5. Arrows show endo/exo selectivity.
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Figure 3. Transition structures of the alkylation of 5 (bond lengths are in A and angles in degrees).
Numbers indicate relative total energies in kcal mol™! (ZPE-corrected)(top) and relative abundance
(bottom; in parenthesis) in gas phase and in THF solution.
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Figure 4. The structures of the most stable complex of 20 and of transition state of 2TS-O(B3LYP/6-
31G(d); bond lengths are in A and angles in degree).
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Figure 5. H/D exchange reaction of g-X-ethyl-butanoate ester with ethanol-d.
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Table 1. Second-order perturbation analysis with natural bond orbital (NBO) method on the transtion
state of H/D exchange reaction of 3-cyano methyl butanoate ester enolates with methanol.(HF/6-

31+G(d))

AP Effects (kcal mol™!)
compounds® Population (%) ocg — 0&x oox — ogy  lotal AP angle®

aTS-CN 52.9 8.30 1.24 9.54 174.0

aTS-Me 10.3 5.17 1.57 6.74 155.1

oTS-H 0.7 7.30 1.08 8.38 169.9

[TS-CN 7.0 8.47 1.16 9.63 178.9

FTS-Me 16.3 6.35 1.93 8.28 179.4

GTS-H 12.7 7.31 1.08 8.39 176.9
a:f3=064:36

2 Antiperiplanar bond (X) is revealed as aTS-X or TS-X. bAP angle is dihedral angle be-
tween the incipient bond (forming bond) and antiperiplanar bond.
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