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Table 3. Reactions of scalemic αααα-(N-carbamoyl)alkylcuprates, prepared from scalemic αααα-
lithio N-Boc pyrrolidine, with propargyl and allylic substrates.

entry E+ (LG)
Cu(I)
equiva

temperature
Cu °C (min)b solventc

temperature
Rxn, °C (h)d Producte

cpd.
No.

%
yieldf % erg

1
2
3
4
5

8a Br
8a Br
8a Br
8b OMs
8b OMs

1.0
0.5
0.5
1.0
0.5

-78 (60)
-78 (60)
-78 (60)
-78 (60)
-78 (60)

A
B
B
B
B

-78 to 25 (12)
-78 to 25 (12)
-78 to 25 (12)
-78 to 25 (12)
-78 to 25 (12)

 

N
Boc

C
23
23
23
23
23

74
48
71
76
58

50:50
75:25
66.7:33.3
58.4:41.6
74.4:25.6

6
7
8

8c OMs
8c OMs
8c OMs

1.0
1.0
0.5

-78 (60)
-78 (60)
-78 (60)

A
B
B

-78 to 25 (12)
-50 (10)
-78 (5)

 

N
Boc

C

Ph

24
24
24

86
79
57

50:50
50:50
90:10

9
10
11

8d OMs
8d OMs
8d OMs

1.0
1.0
0.5

-78 to -50 (30)
-78 to -50 (60)
-78 (60)

B
B
B

-78 to 25 (12)
-78 (5)
-78 to 25 (12)

 

N
Boc Ph

C 25
25
25

57
40-56
33

65:35
68:32-77:23
69:31

12
13

9 Br
9 Br

1.0
0.5

-78 (60)
-78 (60)

A
B

-78 to 25 (12)
-78 to 25 (12)

 

N
Boc

26
26

70
100

-
89:11

a CuCN.2LiCl was employed unless otherwise noted.  b Temperature and time at which cuprate formation was
achieved.  c  A = THF.  B = THF/Et2O solvent ratio (1:1, v/v) arose by deprotonation of carbamate in Et2O followed
by addition of a THF solution of CuCN.2LiCl.  d Temperature and time at which the cuprate/electrophile reaction
was allowed to proceed. e Transmetallation and cuprate reactions assumed to proceed with retention of
configuration1-3 from scalemic N-Boc-α-lithiopyrrolidine.4  f Based on products purified and isolated by flash column
chromatography.  g Enantioselectivity (% er) was measured by chiral stationary phase HPLC on a CHIRALCEL™
OD column [cellulose tris(3,5-dimethylphenylcarbamate) on silica gel.

Table 4. Reactions of scalemic αααα-(N-carbamoyl)alkylcuprates, prepared from scalemic αααα-
lithio N-Boc pyrrolidine with αααα,ββββ-unsaturated carbonyl compounds.

entry E+
Cu(I)
equiva

temperature
Cu °C (min)b solventc

temperature
Rxn, °C (h)d Producte

cpd
No.

%
yieldf % erg

  1 10 1.0 -78 (60) B -78 to 35 (3)

 

N
Boc

CO2Et
27 56h  72:28h

  2
  3
  4
  5
  6
  7
  8
  9
10
11
12

11a
11a
11a
11a
11a
11b
11b
11b
11c
11c
11c

1.0
1.0
1.0 i

0.5
0.5
1.0
1.0
0.5
1.0
1.0
0.5

-78 (60)
-78 (60)
-78 (60)
-78 (60)
-78 (60)
-78 (60)
-78 (60)
-78 (60)
-78 (60)
-78 (60)
-78 (60)

A
B
B
B
B
B
B
B
A
B
B

-78 (30), 25 (12)
-78 (30), 25 (12)
-78 (30), 25 (12)
-78 (30), 25 (12)
-78 (30), 25 (12)
-78 to 25 (12)
-50 (10)
-78 to 25 (12)
-55 to 25 (12)
-55 to 25 (12)
-55 to 25 (12)

 

N
Boc

COX

X  =  Me

X  =  OCH2Ph

X  =  OMe

a

b
c

28a
28a
28a
28a
28a
28b
28b
28b
28c
28c
28c

75
54
55
53
91
95
39
60
60
72
88

-
97.6:2.4
98:2
97:3
90:10
50:50
50:50
50:50
   -
50:50
60:40j

a CuCN.2LiCl was employed unless otherwise noted.  b Temperature and time at which cuprate formation was
achieved.  c A = THF.  B = THF/Et2O, solvent ratio (1:1, v/v) arose by deprotonation of carbamate in Et2O
followed by addition of a THF solution of CuCN.2LiCl.  d Temperature and time at which the
cuprate/electrophile reaction was allowed to proceed.  TMSCl (5.0 equiv) was employed as an additive.  e

Transmetallation and cuprate reactions assumed to proceed with retention of configuration1-3 from scalemic
N-Boc-α-lithiopyrrolidine.4  f  Based on products purified and isolated by chromatography.  g

Enantioselectivity (% er) was measured by chiral stationary phase HPLC on a CHIRALCEL™ OD column
[cellulose tris(3,5-dimethylphenylcarbamate) on silica gel.  h E:Z = 59:41, 72:28 er for each diastereomer.  I

nBu3P (2.0 equiv) was added to solubilize CuCN.  j HMPA/TMSCl (2.0 equiv) was added along with the
methyl acrylate.












































































