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In this context, α
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25 For revisions about this theme: a) Chen, D. F.; Han, Z. Y.; Zhou, X. L.; Gong, L. Z.; Acc. Chem. Res.; 2014; 
47; 2365-2377. b) Stegbauer, L.; Sladojevich, F.; Dixon, D. J.; Chem. Sci.; 2012; 3; 942-958. c) Yamashita, 
Y.; Kobayashi, S.; Chem. Eur. J.; 2013; 19; 9420-9427.  
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Entry Base 
Cu(I) 

L 
Solvent T T (h) 

Conv. 

(%)[b] 

Yield 

(%)[c] 
ee[d] 

1 
TEA 

50 % 

Cu[CH3CN]4PF6 10 % 

(±)-BINAP 10 % 

THF 

0.6 mL 
rt 

28 h 0 -- - 

54 h 0 -- - 

2 
TEA 

50 % 

Cu[CH3CN]4PF6 30 % 

(±)-BINAP 20 % 

THF 

0.6 mL 
rt 17 h 95 % 64 % - 

3 
TEA 

20 % 

Cu[CH3CN]4PF6 20 % 

(S)-BINAP 22 % 

THF 

0.6 mL 
rt 

17 h 38 % - - 

46 h 81 % - - 

118 h 97 % 81 % 1 

4 
TEA 

50 % 
-- 

THF 

0.6 mL 

-20 

ºC 

17  - - 

64  - - 

71 54 % nd - 
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α

 

 

 

 

 

 



α

Table 2: Results obtained for Michael addition of α α  

 

Entry Base 
Cu(I) 

L 
Solvent T t (h) 

Conv. 

(%)[b] 

Yield 

(%)[c] 
ee[c] 

1 
TEA 

30 % 

Cu[CH3CN]4PF6 35 % 

(R)-BINAP 30 % 

THF 

0.6 mL 
rt 

15 h 0 % -- -- 

47 h 24 % -- -- 

117 h 58 % -- -- 

7 day 86 % 62 26 

2 
TEA 

30 % 
-- 

THF 

0.6 mL 
rt 

15 h 0 % -- -- 

47 h 37 % -- -- 

117 h 62 % -- -- 

7 day 84 % 67 -- 

3 
Barton’s 

21 % 
-- 

THF 

0.6 mL 
rt 16 h > 99 % -- -- 

4 
Barton’s 

7 % 
-- 

THF 

0.6 mL 
- 35 ºC 30 h > 99 % -- -- 

5 
Barton’s 

7 % 
-- 

THF 

0.6 mL 

-70 ºC 22 h 61 % -- -- 

-50 ºC 25 h 85 % -- -- 

α



α

Results obtained for Michael addition of α α

 

Entry Base 
Cu(II) 

L 
Solvent 

T 

(ºC) 
t (h) 

Conv 

(%)[b] 

Yield 

(%) 
ee 

1 
TEA 

30 % 

Cu(OTf)2 30 % 

(S)-BINAP 33 % 

THF 

0.6 mL 
rt 

22 h 0 -- -- 

94 h 0 -- -- 

α

 

α



α

α methyl vinyl 

ketone

Entry Base 
Cu(I) 

L 
Solvent T (ºC) t (h) 

Conv. 

(%)[b] 

Yield 

(%)[c] 
ee[d] 

3 
DBU 

% 30 
-- 

THF 

0.6 mL 
rt 16 h > % 99 %72 4 

4 
Barton’s 

% 20 

Cu[CH3CN]4PF6 % 20 

(R)-BINAP % 22 

THF 

0.6 mL 
rt 2 h > 99 % % 67 11 

5 
Barton’s 

% 20 

Cu[CH3CN]4PF6 % 20 

(S)-BINAP % 22 

THF 

0.6 mL 

-70 ºC 8 h 0 -- -- 

-50 ºC 
27 h 0 -- -- 

99 h % 96 % 70 1 
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(2-nitrovinyl)benzene 16

 

Entry Base 
Cu(I) 

L 
Solvent T (ºC) t (h) 

Conv. 

(%)[b] 

Yield 

(%) 
ee 

1 
TEA 

% 20 

Cu[CH3CN]4PF6 % 20 

(R)-BINAP % 20 

THF 

0.6 mL 
rt 

16 h nd -- -- 

48 h nd -- -- 

5 day nd -- -- 

2 
TEA 

% 20 
-- 

THF 

0.6 mL 
rt 

26 h nd -- -- 

4 day nd -- -- 
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[α]𝐷
25 -0.206 

1.00
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29 

3,3'-(((S)-[1,1'-binaphthalene]-2,2'-diyl)bis(azaneylylidene))bis(1-(2-

(dimethylamino)ethyl)indolin-2-one)  
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δ
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[α]𝐷
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3,3'-(Ethane-1,2-diylbis(azaneylylidene))bis(indolin-2-one) 3b 
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methyl vinyl ketone

 δ 
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(2-nitrovinyl)benzene
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A
U

0.00

0.20

0.40
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Minutes
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U
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Minutes
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