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R1 R2

X H
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XZn H
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H ZnX
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A B
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D
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?
Zn or
R2Zn

EX

stereoselective 
reactions with 
electrophiles

stereoselective
preparation

configurational stability
under the reaction conditions
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fast

R-BEt2    +    Et2Zn RZnEt    +    Et3B
slow

R-BEt2    +    iPr2Zn RZni-Pr    +    Et2BiPr
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Zn-RBEt2

OTIPS

BEt2 ZnR

OTIPS
OTIPS

3  Et2BH

40 °C, 4d

2a : R = iPr: 85 % 
2b : R = Et: no reaction

 2 R2Zn

 25 °C, 8 h

3 Et2BH     2 R2Zn

25 °C, 0.5 h

1

4a : R = iPr; 67 % 
4b : R = Et; 36 %

3
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R R

BEt2

R

Zn-i-Pr

R

D

Ph

X

Ph

X

Me

X

Me

X
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 R = Me, Ph
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6a : BEt2
7a : ZniPr
8a : D, 56 %

6b : BEt2
7b : ZniPr
8b : D, 56 %

6c : BEt2
7c : ZniPr
8c : D, 61 %

6d : BEt2
7d : ZniPr
8d : D, 60 %

i
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Me

Me Me

Me
R1 R2 R1 R2

Z-9 :    R1 = R2 = H 
Z-10 :  R1 = MeO; R2 = H 
Z-11 :  R1 = H;  R2 = MeO

E-9 :   R1 = R2 = H 
E-10 : R1 = MeO; R2 = H 
E-11 : R1 =  H;  R2 = MeO
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i-Pr
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OMe
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D
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OMe
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E-11

Z-11 13 : 74 % conversion

14 : 51 % conversion

12 : 59 %
anti:syn  >99:1

12 : 45 %
anti:syn  = 23:77

i,ii

i,ii
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iii
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Me

D

Me

Zni-Pr

Me

D

Me

M

7c       8c
trans:cis = 92:8

      8c
trans:cis = 99:1

      8c
trans:cis = 99:1

i, iiii

CuCN·2LiCl,
- 78 °C

       8c
trans:cis = 99:1

i, ii

      8c
trans:cis = 89:11

iiiii, ii

15, M = Cu(CN)ZniPr
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E-9

Z-9 anti -17

syn -17

anti-18 : 50 %
syn:anti = 19:81

syn-18 : 36 %
syn:anti = 78:22

i, ii

i, ii
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E-11

iv

Z-11 14 : 68 % conversion

15 : 40 % conversion

19 : syn:anti = 24:76

19 : syn:anti = 81:19

iv

i, ii
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21
iii, iv

18, syn:anti =78:22 20, X = H, syn:anti = 77:23

21, X = OH

trans-22

ii (77 %)

i

86 %

NOE

cis-22

+59 %

78:22

X
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i) iPr2Zn, 25 °C
ii) CuCN·2LiCl,
-78 °C
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+
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anti-32a:  40%
syn:anti  = 7 : 93
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33f : 58%
trans:cis = 99 : 1
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