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*
(–)-PDB

10.7% ee  (2 Mol-%)

Hexan, –10 °C
(96%) 82% ee
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15% ee  (8 Mol-%)

Toluol, 0 °C
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Br2Ti(Oi Pr)2  (1.0 Mol-%)

+

91.4% ee

MS 4Å
CH2Cl2,  –30 °C

(92%)

33.0% ee (1.0 Mol-%)
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N Ph
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10% ee  (20 Mol-%)

CH3CN,  –30 °C
(61%) 44% ee

*

[Ni(acac)2]  (1 Mol-%)
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PYBOX-Cu
25% ee (10 Mol-%)

74% ee
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76% ee  (82%)
26% ee  (96%)

PhCH3 / THF,  –78 °C
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+
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50% ee (10 Mol-%)

BINOL : Ti(Oi Pr)4 = 1 : 1  / MS 4Å ;  Rückfluss, 1 h
BINOL : Ti(Oi Pr)4 = 1 : 1 ;  23 °C, 1 h

88% ee  (99%)
50% ee  (56%)
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Me

S
Me

Me

S
Me

OOOH
DET-Ti

+

DET % ee

50% ee
100% ee

50% ee
100% ee

50% ee
100% ee

Ti(Oi Pr)4 : (R,R)-DET
 = 1:4  (100 Mol-%)
Ti(Oi Pr)4 : (R,R)-DET : iPrOH
 = 1:4:4  (100 Mol-%)
Ti(Oi Pr)4 : (R,R)-DET : iPrOH
 = 1:4:4  (10 Mol-%)

(–)-NLE

(+)-NLE

linearer Zusammenhang

26% ee
82% ee
74% ee
90% ee
39% ee
89% ee
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(salen)Cr

monomerer Komplex
dimeres Analogon  (n = 5)

(1 Mol-%, 24 h, 100%)
(0.05 Mol-%, 24 h, 100%)

93% ee
93% ee
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95.8% ee  (S)  (55%)

ohne Cyanhydrin

in Gegenwart von Cyanhydrin
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kakt / k = 25.6

(x 26.3)

(R/SAkt.)-2'

(R)-Produkt
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89.8% ee (R)
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(66%)

(53%)

97% ee

91% eeohne (R)-BINOL

HCl / MeOH

(R)-2
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(R)-BINOL
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0 °C,  4 h
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R R

HO

HO

R R

(R)-2
(10 Mol-%)

+ Toluol
0 °C,  2 h

(18 – 33%)

(R)

+

BIPOLs
(10 Mol-%)

= H
= Cl
= Br
= t Bu

R (BIPOLs)

mit (R)-BINOL

95.4% ee
96.7% ee
96.3% ee
97.3% ee
91.6% ee
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OO2N

AcNH

OO2N

AcNH
O

N
O–

N
O–

N
Mn+

N

O O tBu

tButBu

tBu

O
N

R O

R

N
Mn

O

AL
O

N

RO

R

N
Mn

O

AL

Mn(salen)  (4 Mol-%)
AL*  (5 Mol-%)

PhIO

PF6
–

Mn(salen) (+)-AL*

3Å MS 
ClCH2CH2Cl,  –20 °C

(90%)
83% ee

6�
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M

Me

Me

M

Me

Me

M M

O

O

O

O

HO
HO

M

O

O

(R)-BIPHECp-MMe2 (S)-BIPHECp-MMe2

+0.5 0.5

1

(R)-BIPHECp-M-(R)-BINOLato

(R)-BINOL

(S)-BIPHECp-M-(R)-BINOLato

2 1

+

:

PhCH3,  100 °C

(R)-BIPHECp-M-(R)-BINOLato

M = Zr, Ti
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N
H

PhN Ph

Ti

Cl

Cl

(R)-BIPHECp-Ti-(R)-BINOLato

1)  MeLi
2)  HCl-Gas

(R)-BIHPECp-TiCl2
(0.1 Mol-%)

nBuLi  (0.2 Mol-%)

148 atm H2

Toluol, 80 °C
(96%) 98% ee
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L1*

L2*

•

•

•

A1*

A2*

•

•

•

ML1*A1*

ML1*A2*

•

•

•

ML2*A1*

ML2*A2*

•

•

•

•  •  •

+ +
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OH R2N

R2N
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O
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R2
N

Zn
N
R2

*
Et2Zn

*
n

*

L*

A*
* *

ZnL* ZnL*A*

Et2Zn  /  R'CHO

R' = Ar

R'  Ar

Ar

OH

R'

OH

ee-Wert durch den g- 
oder den e-Faktor bestimmt

ee-Wert durch den
e-Faktor bestimmt
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N N

PhPh

Ar Ar
N N

Ar Ar

A4* :  S,S
A5* :  R,R
A6* :  S,S
A7* :  R,R
A8* :  S,S
A9* :  R,R

A10* :  S,S
A11* :  R,R
A12* :  S,S
A13* :  R,R
A14* :  S,S
A15* :  R,R

Ph
Ph
2,6-Cl2C6H3

2,6-Cl2C6H3

2,4,6-Me3C6H2

2,4,6-Me3C6H2

Ph
Ph
2,6-Cl2C6H3

2,6-Cl2C6H3

2,4,6-Me3C6H2

2,4,6-Me3C6H2

Ar Ar
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Ph H

O

Ph

OH

OH
OH

Ph

Ph

N N

PhPh

+

Et2Zn
CH2Cl2, –78 °C bis –20 °C

(18)

L5*/A9* (je 10 Mol-%)
L5*/A9*   (je 2 Mol-%)

99.0% ee  (100%)
97.0% ee  (100%)

L5* A9*
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Ph OH

Ph CO2nBu

OH

OH
R1*

OH

OH
R2* + Ti(Oi Pr)4

 PhCH3, 0 °C, 4 h

+

,

(19)
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