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Biomimetic Reduction
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Our Contributions to Organocatalytic Reductions

Thiourea-catalyzed transfer hydrogenation of aldimines:
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Hydrogen-bonding catalyzed biomimetic reduction of conjugated nitroalkenes
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Asmmetric transfer hydrogention of nitroalkenes
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Our Efforts in Searching for Stable Organic Hydrogen Donors
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Dream 1: TEAF (Triethylammonium formate)
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Our Efforts in Searching for Stable Organic Hydrogen Donors
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Dream 2: Ammonium formate and HEH-Py
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“It may not work, but if it does, it will be a footnote
to a footnote in the history of chemistry”

Frank H. Westheimer



Progress in Developing Nanosized Organocatalysts
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Reduction of Imines to Amines
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Trichlorosilane-Dimethylformamide
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CH,Cl,:DMF = 4:1

S. Kobayashi, etc., Chem. Lett. 1996, 407.

Trichlorosilane-Chiral DMF analogues
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Chemo- and Stereoselective Reduction of Imines

N .
| : HSICl; (1.5 mol)> HN” :/\ up to 66% ee
CH,Cl,, 11, 6 h ©)\

no activator 18% Q\X — “activator”
a (0.2 equiv) 79%
b (0.1 equiv) 91% H X0
c (0.1 equiv) 52%
DMF (0.2 equiiv)  43% aX=H
b: X = CONHPh
c: X = CONH-1-Naph
NPh O HsiCl, (1.0 mmol) NHPh OH
3 .
)K + )‘k > )\ + )\
Ph Ph CH,Cly, 1t, 6 h Ph Ph
(1.0 mmol) (1.0 mmol)
a (0.2mmol)  80% 0%

F. lwasaki, etc., Tetrahedon Lett. 2001, 42, 2525



R A T e L e ol e G —

(5-3p

Proposed Transition States



Novel Chiral Catalysts
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Our goals

< Develope movre efficient organocatalysts

< Explore the real mechanism



Preparation

and Screening of Catalysts
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Preparation and Screening of Catalysts
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Mechanism Investigation by NMR
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The Work of ,Our Friends*
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Potential Catalysts in Preparation
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Summary and Outlook

Thank You!
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