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Synthesis of optically active N-C axially chiral amines through enantioselective
Isomerization
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We succeeded in the synthesis of optically active N-C axially chiral
amines and found their notable structural property. The addition of protic acid to N-C axially
chiral cyclic amine brought about significant increase in the rotation rate around the chiral axis
due to the formation of the protonated amine (Proton accelerator). On the other hand, N-C axially
chiral amines, which result in the decrease in the rotation rate around the chiral axis by the
addition of protic acid, was also found (Proton brake). Furthermore, we elucidated the mechanism of

Proton accelerator and Proton brake through X-ray crystal structural analysis and DFT calculation.
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Scheme 1. Synthesis of optically active N-C
axially chiral cyclic amine 1 and its structural

property.
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Fig. 1. X-Ray crystal structure of 1 and the most
stable conformer of 1-H® based on DFT
calculation (The ground state structures of 1 and
1-HY).
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Fig. 2. The transition state structures during the
N-C bond rotation of 1 and 1-H* evaluated by
DFT calculation.
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Fig.3. Rotational barriers of N-C axially chiral
anilines 2 bearing various para-substituted
phenyl groups.
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Fig. 4. The origin of the relationship between the
rotational barriers and the electronic effect.
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Fig. 5. The increase in the rotational barrier of 2f
by the addition of protic acid (Proton brake).
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Fig. 6. Catalytic enantioselective synthesis of
N-C axiadly chira indoles through chiral
Pd-catalyzed 5-endo-hydroaminocyclization.
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: Additive Time (h) Yield (%)4 ee (%)
3a (R=H) none 9 4a 12

3a (R=H) p-TsOH 9 4a 99 73
3b (R=Br) p-TsOH 23 4 92 86

Scheme 2. Additive effect of protic acid in
enantioselective N-C axialy chira indole
synthesis.
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