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Single Electron Reduction of Alkyne, Limitation
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Working Hypothesis: Use of Boric Ester

Fukazawa, M.; Takahashi, F.; Nogi, K.; Sasamori, T.; Yorimitsu, H. Org. Lett. 2020, 22, 2303.
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Diboration of Alkyne

Ito, S.; Fukazawa, M.; Takahashi, F.; Nogi, K.; Yorimitsu, H. Bull. Chem. Soc. Jpn. 2020, 93, 1171.
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A (1 eq)

reductant (2 eq)
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B
C
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- 30% 1%97 : 3NaC10H8

Na dispersion Et2O instead of THF 45% 5%100 : 0
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Rationale for Stereoselectivity

Ito, S.; Fukazawa, M.; Takahashi, F.; Nogi, K.; Yorimitsu, H. Bull. Chem. Soc. Jpn. 2020, 93, 1171.
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Substrate Scope and Limitation

Ito, S.; Fukazawa, M.; Takahashi, F.; Nogi, K.; Yorimitsu, H. Bull. Chem. Soc. Jpn. 2020, 93, 1171.
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Trial of Unsymmetric Difunctionalization

Ito, S.; Fukazawa, M.; Takahashi, F.; Nogi, K.; Yorimitsu, H. Bull. Chem. Soc. Jpn. 2020, 93, 1171.

Ph Ph
Na dispersion (2.2 eq)
THF, −78 °C, 30 min;

+

B(OMe)3 (1 eq) Ar R

B(OMe)2Na

Me
O

Na MeI (3 eq)
−78 °C to rt, 30 min;

pinacol

Ph Ph

Me Bpin

0%

Ph Ph

pinB Bpin

34%

40% recovery

Unsuccessful unsymmetric difuncionalization:

Ph Ph
Na dispersion (2 eq)

THF, rt, 30 min;

+

B(OMe)3 (6 eq)

4-CF3C6H4I (0.8 eq)
Pd(OAc)2 (8 mol%)

65 °C, 40 min;

Ph Ph

Bpin

72%
Ar R

B(OMe)3(MeO)3B

2 Na

pinacol
rt, 30 min

F3C
Successful unsymmetric difuncionalization:



11

(E)-Selective Difunctionalization
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(E)-Selective Dimetalation

Takahashi, F.; Kurogi, T.; Yorimitsu, H. Nat. Synth. 2023, 2, 162.
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Substrate Scope

Takahashi, F.; Kurogi, T.; Yorimitsu, H. Nat. Synth. 2023, 2, 162.
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Unique Reactivity of Dialminoalkene (1)

Takahashi, F.; Kurogi, T.; Yorimitsu, H. Nat. Synth. 2023, 2, 162.
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Unique Reactivity of Dialminoalkene (1)

Takahashi, F.; Kurogi, T.; Yorimitsu, H. Nat. Synth. 2023, 2, 162.
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1. Hartman, R. L.; McMullen, J. P.; Jensen, K. F. Angew. Chem. Int. Ed. 2011, 50, 7502.
2. See also. 230203_LS_Masanori_NAGATOMO, 140301_Takefumi_Kuranaga

Unsymmetric Difunctionalization
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Optimization in Microreactor (1)

Jiang, Y.; Kurogi, T.; Yorimitsu, H. Nat. Synth. 2024, 3, 192.
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Optimization in Microreactor (2)

Jiang, Y.; Kurogi, T.; Yorimitsu, H. Nat. Synth. 2024, 3, 192.
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x mL/min
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temperature x

0 °C x = 4 72% trace 4%

−20 °C x = 4 84% trace 3%
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−40 °C x = 4 64% 0% 2%

−20 °C x = 4 75% 1% 2%

−20 °C x = 1 34% 1% 4%
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T-shaped

mixer
(Φ=500 µm)

microreactor



20

Substrate Scope

Jiang, Y.; Kurogi, T.; Yorimitsu, H. Nat. Synth. 2024, 3, 192.
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Regioselective Reductive Difuncionalization

Jiang, Y.; Kurogi, T.; Yorimitsu, H. Nat. Synth. 2024, 3, 192.
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Further Transformation

Jiang, Y.; Kurogi, T.; Yorimitsu, H. Nat. Synth. 2024, 3, 192.
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Summary
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Appendix
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Control Experiment in Batch Reaction

Jiang, Y.; Kurogi, T.; Yorimitsu, H. Nat. Synth. 2024, 3, 192.
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Optimization of Regioselective Difuncionalization

Jiang, Y.; Kurogi, T.; Yorimitsu, H. Nat. Synth. 2024, 3, 192.
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Trial of Isolation of Intermediate

Jiang, Y.; Kurogi, T.; Yorimitsu, H. Nat. Synth. 2024, 3, 192.
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Rationale of the Stability of Intermediate
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Anti-Dizincation

Yamaguchi, H.; Takahashi, F.; Kurogi, T.; Yorimitsu, H. Chem Asian J. 2024, 19, e202400384.
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Dimagnesiation with MgX2

Yamaguchi, H.; Takahashi, F.; Kurogi, T.; Yorimitsu, H. Synthesis 2024, 56, 3307.


