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Asymmetric Synthesis of Amino Acids from Carbon Dioxide
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A catalytic enantioselective silylation of N-tert-butylsulfonylimines using a copp
er-secondary diamine complex was demonstrated. The resulting optically active amino silanes could be carbo
xylated under a CO2 atmosphere (1 atm) to afford the corresponding amino acids in a Stereoretentive manner
. This two-step sequence provides a new synthetic protocol for optically active amino acids from gaseous C
02 and imines in the presence of a catalytic amount of a chiral source.
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Table 1

0,0  CuOTf 1/2 CgHg (10 mol%) 0.0

LS. (R,R)-4 (20 mol%) -S.

i ! {

JN BU  phMe,Si-Bpin (1.2 equiv) HN™ Bu
R 2,6-Xylenol (2.0 equiv) R™>SiMe,Ph
DME, 30°C, 2 h
3 (R)1
(R = aryl, alkenyl, alkyl)
entry R product vyield (%)? ee (%)°

1 Ph 1a 91 86
2 4-F-CgH, 1b 99 86
3¢ 4-Cl-CgH, 1c 81 83
40 2-Cl-CgHy 1d 75 81
5 4-Me-CgH, 1e 94 87
6 4-OMe-CgH, 1f 80 88
7 3,4-OMe-CgHs 1g 90 88
8  3450MeCgH,  1h 92 88
9 2-Me-CgH, 1i 100 95
10 2-OMe-CgHj 1j 83 86
11 2-thienyl 1k 97 83
12 2-naphthyl 11 91 87

13 Ph/\f‘- 1m 75 93
Ph

14¢ 3 1n 76 92
Ph)\jﬁ

159 npr 10 27 76

a|solated yield. ? Ee's were determined by HPLC analysis.
° Reaction time was 3 h.  Reaction was conducted at 0 °C
for 13 h.
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ORTEP structure of 1a
Flack parameter = 0.00(3)
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