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4a: Ar = Ph
4b: Ar = p-Tol

5a: Ar = Ph, R = Ph (R)
5b: Ar = Ph,  = i Pr (S)
5c: Ar = Ph, R = t Bu (S)
5d: Ar = p-Tol, R = t Bu (S)

5e: (3aR,9bS), Ar = Ph
5f:  (3aR,9bS), Ar = p-Tol
5g: (3aR,9bS), Ar = 2,4-xylene

5h: (3aR,9bS), Ar = Ph
5i:  (3aR,9bS), Ar = p-Tol
5j:  (3aR,9bS), Ar = 2,4-xylene
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4b-10 mol%/THF
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71/66
64/79
48/64

8/rac
6/rac
23/15
32/15
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-78 °C
15-20 h
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1a 2d, n = 1
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10 mol%
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4b-THF
4b-CH2Cl2
5c-THF
4b-THF
4b-CH2Cl2
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Yield/ee
88/60 (n = 1)
85/83 (n = 1)
81/4   (n = 1)
31/91 (n = 2)
52/95 (n = 2)
26/13 (n = 2)

exo-3d, n = 1
exo-3e, n = 2

endo-3d, n = 1
endo-3e, n = 2
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N
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OH

OR

H2N
H2N

O

HN

NH2

NH

TsHN

TsHN

Ts

exo-3d

1. LiAlH4
2. CBr4, Ph3P
3. Mg, BrCH2CH2Br

6

(-)-Aristeromycin Carbovir, R = H
1592U89, R = cyclopropylamino

(1R,3S)-Amidinomycin
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EtOOC

Ts

N
Ts

COOEt

TsHN

H
EtOOC

+

1a

Ligand-CuClO4
10 mol%

4b-THF
4b-CH2Cl2
5c-THF
5i-THF

64/65
63/60
65/rac
71/rac

2f

+

3f 3g

7/86
8/90
not  detected
not  detected

rt
20 h

Ligand Yield/eeYield/ee

(6)
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N

R1

R2

TMSO

OMe

N

O

R2

R1

+

1a: R1 = COOEt, R2 = Ts
1b: R1 = R2 = COOEt
1c: R1 = COOEt, R2 = o-MeO-Ph
1d: R1 = COOEt, R2 = Ph
1e: R1 = COOEt, R2 = p-MeO-Ph
1f:  R1 = Ph, R2 = Ts

2a

(R)-4b-CuClO4
10 mol%

3a:   R1 = COOEt, R2 = Ts
3i:    R1 = R2 = COOEt
3j:     R1 = COOEt, R2 = o-MeO-Ph
3k:   R1 = COOEt, R2 = Ph
3l:     R1 = COOEt, R2 = p-MeO-Ph
3m:  R1 = Ph, R2 = Ts

G	���  ��	� ����� 8�>9 %�
���� B����L�� 8(9 B����L�� 8(9
!�E-" !>E.>�."

/ 3� � ;& 7� &'L;) &)L.*
. 3# � ;& 7 � /'�L;) .08�9L;;
0 3� �� 7 6 .,L*' .0L,&
: 3� �� 7( */L&* ;&L)/
, 3� �� 7 � )0L/, &)L;.
* 3� � ;& � �� 7 � &.L/* ;,L;&
; 3 � �� 7� *,�L:* *,L:&
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PPh2

PPh2

N

EtOOC

Ts

TMSO

OMe

N

O

Ts

COOEt

NH

O

Ts

COOEt

OMe

O

O

PPh2

PPh2

N

EtOOC

Ts

TMSO

OMe

N

O

Ts

COOEt

NH

O

Ts

COOEt

OMe

O

O

(R)-4c

+

1a 2a

3a

(R)-4c-CuClO4
10 mol%

3n

Solvent
CH2Cl2
THF

Yield/ee
61/4
55/18

Yield/ee
3/-
5/-

+

-78 °C
20 h

(R)-4c

+

1a 2a

3a

(R)-4c-CuClO4
10 mol%

3n

+

(7)
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