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Education and Appointment Awards (selected) s ™
1938 Born, Sep. 3 1993 Tetrahedron Prize (UK)
1967 Ph.D., Hitoshi Nozaki, Kyoto University 1997 Arthur C. Cope Award (ACS) OO
1968 Associate Professor, Nagoya University 1998 Person of Cartural Merit (Japan) PPh,
1969 Post-doc, E. J. Corey, Hervard University 1999 King Faisal International Prize PPh
1972 Full Professor, Nagoya University for Science (Saudi Arabia) 2
2003 University Professor, Nagoya University 2000 The Order of Culture (Japan)
2003 President, RIKEN 2001 Wolf Prize in Chemistry (Israel)
2015-present Director-General, Center for Research 2001 Roger Adams Award (ACS) N /
and Development Strategy 2001 Nobel Prize in Chemistry (Sweden)
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Supervised Work (Ph. D.) Supervised Work (Post-doc)
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Tetrahedron. Lett. 1966, 43, 5239.

Ni® chemistry with highly strained molecules
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J. Am. Chem. Soc. 1971, 93, 4948.
COOMe NC COOMe
Me Me Me Me A + —
MeOOC v ‘e
! I ¢ ‘COOMe MeOOC COOMe
J""N'"" = Me COOMe  Me
1,3 and ~30%D
COOMe 23 fission D DY COOMe ..
D ~30%D ~30% D
— —_——
D_ _D Ni “COOMe
MeOOC
I— [Hydrogen scrambling]
x Me Me Me Me I R ~90% D
I D l D COOMe
Me COOMe  Me NG N L
I 1,4 and
Ni 2,3 fission COOMe

COOMe

Tetrahedron Lett. 1978, 19, 4823.
J. Am. Chem. Soc. 1971, 93, 5894.
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Iron carbonyl metal complex C-Nucleotide synthesis

1) Ozonolysis [e)
2) Wittig reaction >< Me
J. Am. Chem. Soc. 1971, 93, 1272

______________________________________________________________________________ '__ 4 Thloury \Guanldme
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BINOL derived aluminum hydride reagent

(0] R ' 0]
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\Hj\r ”\‘? Fe,(CO)g 2) Elimination : Br\Hl\r Fe,(CO)qg 2) OsO4, H0,
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Cyclization; 84% 47% 77% 36% !
2nd Step; 64% 50% 63% 50% !
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- Applicable to the protection of
ketone in the presence of aldehyde

J. Am. Chem. Soc. 1979, 101, 3129.
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E the kinetic controled protection

Tetrahedron, 1981, 37, 3899.
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( Prostaglandins ) : Three component approach for the synthesis of Prostaglandins
0] Exhibit diverse pharmalogical properties. E -
. More than 450 publications and 5000 : T 1’4"‘73dd’t’°;7 O
“*NR analogues have appeared up to 1982 ' rap the enolate |\¢\/\/\/ Joj\
: : + H Me +
" 5 ) PGO H™ 'R
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\_ 05
Difficulty of three component approach
© _
Cud =
0 CuO ) MO MO
1] Me A 7 fast Q
PGO " ;‘ 3 —_—
> Z Me = —~—— > i]
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J. Am. Chem. Soc. 1973, 95, 7788.
Three component synthesis of Prostagladin ; Me
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x(Buy P V\/\/\/ E 0 'MeOOC I
: ' Prostacyclin
OTHP ! ’ Pd(PPh3 (10 mol%) : e}
o ) ) : —> ! = & Tetrahedron Lett. 1983, 24, 1187.
BuLi 52 equiv.), Cul (1equiv.) A ntroduction of Phosphine : : \ Me
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Tetrahedron Lett. 1982, 23, 4057 HO / \OMe
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Tetrahedron Lett. 1987, 28, 4719.
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Synthesis of BINAP
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Rh catalyzed hydrogenation of olefin
SO
R'  COOR P\ ®_ OMe

COOH
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‘NHBz NHBz Me— ‘NHBz
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96%, 96% ee
(From Z olefin)

93%, 87% ee
(From E olefin)

97%, 98% ee 98%, 93% ee

(From Z olefin)

J
J.Am. Chem. Soc. , 1980, 102, 7932.

less than 70 % ee

Chem. Lett. 1985, 14, 1007.

Ph Me Me
" Me recrystalllzatlon
PPh, PPh,
+
quant. Ph R 39% >99% ee PPhy PPhy
S, 36% >99% ee
J.Am. Chem. Soc. , 1980, 102, 7932.
b ot O
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INpn INpn
(0] (0]
J. Org. Chem 1986, 51, 629.

Ru catalyzed hydrogenation
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Me Me Me Me Me Me

; OH
MGM\OH MGMOH Me)V\/k/\/

99%, 98% ee (from Eolefin)  99%, 98% ee (from Zolefin)  96%, 92% ee (from E olefin)

TBSO Me
OH
)\/\)\/\)\/\ 99%, 99 % ee
“H from exo-olefin
NH using (R)-TolBINAP
99%, 99% ee (from E olefin) 0

J. Am. Chem. Soc. 1987, 109, 1597.

OH O OH O
Me)\/U\SEt CI\/\)LOEt

93% ee (R)BINAP 97% ee ,0

P LS
Me)\/u\ NMe, Me

96% ee 99% ee
J. Am. Chem. Soc. 1988, 110, 629.
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92 % ee 96% ee (R)BINAP
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Mechanism of Ru catalyzed reduction : Ligand-Metal bifunctional catalysis
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' P G
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OCH3 ' (S)-BINAP (R,R)-DPEN 14%
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l>\/ o : : Me OH g
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J. Am. Chem. Soc. 2002, 124, 6508. } e (.;\N - FI|U\N
' A TN A [
Note; Addition of base dramatically acceralete the reaction rate even for the catalyst 6, which . OO Ar Ar H OO Ar Ar H

Detailed study, see; J. Am. Chem. Soc. 2003, 125, 13490.

See Review; Angew. Chem. Int. Ed. 2001, 40, 40.
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Asymmetric hydrogen transfer reaction (AHT) AHT to asymmetric hydrogenation Mo
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Me > Me ! AH :
' Ts RCOHR  RCOR '
HCOOH-Et;N, 2M ' '
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; —HX '
: :
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99%, 99% ee

99%, 98% ee

68%, 92% ee, (R, R)-7 was used

J. Am. Chem. Soc. 1996, 118, 2521.

Mechanism
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’° ’° AN @
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H v Cl \ H_ .20
H Z ing

J. Org. Chem. 2001. 61, 2931.
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Rh catalyzed asymmetric olefin isomerization
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Synthesis of menthol

CHO 1)ZnBr IID'Ph
2
| Li, Et,NH NEt, [Rh )-BINAP]* NEt2 \RC;)/S
/ s
P
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[Rh(S) BINAPT+ C1O4

- Over 2000t/year of menthol is produced utilizing this asymmetric isomerization protocol from Takasago international coorporation J. Am. Chem. Soc. 1990, 112, 4897.

Mechanism for Isomerization Green oxidation using H,0,

J. Am. Chem. Soc. 1996, 118, 344.
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----------------------------------------------------------------------------- P . Q i
Organic reaction in supercritical fruid : : /\/\/\)L Me>|)LOH /©)LOH 5
9 (0.0001 mol%) : ; Me OH Me™ e i
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0=C=0 i» Jj\ Me—P,,'“. ?'J“\\P:Me e °g .................... ; g ................... °g _____ K
Superecritical CO, H™ "OH /RIU\ Me : J. Am. Chem. Soc. 1997, 119, 12386.
at 50 °C Me—R”™ CI "RC :
Md Me Me Me 4
9 (0.0001 Mol%) : Na,WO, (1 mol %)
H H, (80 atm) (0] : [CH3(n-CgH17)3N]HSO4 (1 mol%) COOH
_— J]\ >200 times faster than the use : + 4H0; _ > COOH
Me” “Me » H” “NMe, Of other organic solvent because of : organic solvent free
Supercritical CO, the high solubility of H, in scCO, 93%
at 100 °C ! Science, 1998, 281, 5383.




