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Today”s topic
· His supervised work. 
· Works before the asymmetric hydrogenation 
reaction
· BINAP synthesis and the asymmetric 
hydrogenation reaction
· Asymmetric transfer hydrogenation reaction 
and isomerization reaction
· Miscellenious
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Ni0 chemistry with highly strained molecules
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Chemistry of TMSOTf

BINOL derived aluminum hydride reagent
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J. Am. Chem. Soc. 1979, 101, 3129.

Iron carbonyl metal complex C-Nucleotide synthesis
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Thiourea Guanidine
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OTMS TMSOTf (1 mol%)

DCM
–78°
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O
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OO

O
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O
TMSOO+· Super mild reaction condition 

· No equiblium between starting
material and product, which enable
the kinetic controled protection
· Applicable to the protection of
ketone in the presence of aldehyde

Tetrahedron, 1981, 37, 3899.

1) Ozonolysis
2) Wittig reaction
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Prostaglandins
O

HO
HO

Me

R

Exhibit diverse pharmalogical properties.
More than 450 publications and 5000 
analogues have appeared up to 1982
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Introduction of Phosphine
ligand suppressed the 
enolization of opposite site and 
reduce the use of chiral building 
block.

Tetrahedron Lett. 1982, 23, 4057.
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Tetrahedron Lett. 1982, 23, 5563.

Tetrahedron Lett. 1983, 24, 1187.

Three component synthesis of Prostagladin

Difficulty of three component approach

Three component approach for the synthesis of Prostaglandins
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Synthesis of BINAP
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Rh catalyzed hydrogenation of olefin
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Ru catalyzed hydrogenation

Chem. Lett. 1985, 14, 1007.

ClO4

99%, 98% ee (from E olefin)
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Mechanism of Ru catalyzed reduction

Hetero atom is required for
this reduction
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See Review; Angew. Chem. Int. Ed. 2001, 40, 40.
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· Selective reduction of ketone

· Role of strong base
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Note; Addition of base dramatically acceralete the reaction rate even for the catalyst 6, which
strongly indicated that addition of base affect not only for the generation of reactive catalyst.
Detailed study, see; J. Am. Chem. Soc. 2003, 125, 13490.

J. Am. Chem. Soc. 2002, 124, 6508.
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Asymmetric hydrogen transfer reaction (AHT)
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J. Am. Chem. Soc. 1995, 117, 7562.

· Potencial problem
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J. Am. Chem. Soc. 1996, 118, 2521.
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Mechanism

AHT to asymmetric hydrogenation
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Rh catalyzed asymmetric olefin isomerization
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Synthesis of menthol
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· Over 2000t/year of menthol is produced utilizing this asymmetric isomerization protocol from Takasago international coorporation J. Am. Chem. Soc. 1990, 112, 4897.

Green oxidation using H2O2
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Na2WO4 (1 mol %)
[CH3(n-C8H17)3N]HSO4 (1 mol%)

organic solvent free
93%
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Science, 1998, 281, 5383.
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J. Am. Chem. Soc. 1997, 119, 12386.
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>200 times faster than the use
of other organic solvent because of
the high solubility of H2 in scCO2
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J. Am. Chem. Soc. 1996, 118, 344.

[Rh(S)-BINAP]+

[Rh(S)-BINAP]+

H+
1) ZnBr2
2) H2

87% (76 g) 52% (61 g) 80% (89g)


