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Fig. 1 The structure of the di-p-oxo-Ti-salen complexes
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Fig. 1 The synthesis of the catalysts
2,27 - TR BRZETE A M = O RAFTE 1.47-1.38(br, m, 4H), 1.26(s, 18H) " C NMR
B Y 2 L o e T R 2 = S (CDCL ): 38166.13, 165.83, 157.99, 153.66,
BOAR 3 5P Y89 Ti( Oi-Pr), 7E48 % Jo/K ) — 44, 139.90, 138.49, 137.45, 136.36, 133.68,
e s 4 h, SR BRI LI K 4R 22 [ g 3 h. 130.00, 127.66, 126.76, 126.04, 124.87,
Wy F L O BEVE P Rk A B AL 5 4 ~ 6 124.50, 122.13, 117.85, 116.52, 72.40, 34.94,

(E3). 34.03, 33.25, 31.40, 29.43, 24.34. HRMS ( ESI-
3a; [a] = -105° (¢ = 0.00978, CH,Cl,) MS): m/z: caled for C,,H,4N,0,: 967. 6096, found:

'"H NMR (CDCl,) §13.81(s, 2H), 12.93(s, 2H), 967.6063 [M+H] ™.

8.59-6.98 (m, 18H), 3.44 (m, 2H), 3.17 (m, 3b: [a] = -71.9° (¢=0.025, CH,Cl,) 'H

2H), 2.14-1.98 (br, m, 4H), 1.92-1.78 (br, m,  NMR (CDCL,) $13.19 (d, 2H), 8.50-6.79 (m,
4H), 1.74-1.60 (br, m, 4H), 1.49 (s, 18H),  22H), 3.28 (m, 4H), 1.94-1.28 (m, 20H) “C
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Fig. 3 The catalysts used in the reseach
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8.50-6.82 (m, 26H), 3.28 (m, 4H),
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133.18, 130.96, 130.86,
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Table 1 Cyanosilylation of Benzaldehyde with Various Salen Ti Complexes®

133.55,133.38,132. 13,131.45,131. 36,128. 89,

118.75,
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o2 R s
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58, 133.40, = F AR IR R A R ) TN S I P . 85 R 91 A
62, 129.58,  F1Mrh. Tk, ML 4 ~ 6 ARRRALT i fHk Ak R
21, 127.54,

O, Me,SiCN cat QSiMes
ph)J\H Ph™ "CN
Entry Catalyst (amount% ) T (C) Solvent Conversion” ee’
1 6(0.1%) 0 CH, Cl, 100 18
2 500.1%) 0 CH, Cl, 100 10
3 4(0.1%) 0 CH,Cl, 100 87
4 4(0.01%) 0 CH, Cl, 70 15
5 4(1% ) 0 CH,CN 100 64
6 4(1%) 0 THF 84 82
7 4(1% ) 0 PhMe 100 68
8 4(1%) 0 CH, Cl, 100 86
9 4(0.1%) -20 CH,Cl, 100 88
10 4(0.1%) 40 CH, Cl, 100 86

a. Reaction was carried out at 0 “C for 12 h with catalysts (0.001% ~1% ) and benzaldehyde (1 mmol)

trimethylsilyl cyanide (1.5 eq)

b. Determined by GC analysis, n-nonane as internal standard. c. Determined by GC analysis with a CP-Chirasil-Dex CB

chiral column (25 m x0.32 mm)

caled
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Table 2 Asymmetric Addition of Trimethylsilyl Cyanide to Various Aldehyde®

O, MesSiCN Cat OSiMes
R)J\H CH,Cl,/ 0°C R”CN
Entry Substrate (R) Time (h) Yield (% )" Ee (% )¢ Configuration"
1 CoH, 12 87 87 R
2 2-MeOC,H, 12 87 84 R
3 2-BrC H, 12 95 52 R
4 4-CIC¢H, 12 52 80 R
5 4-MeOC,H, 12 66 84 R
6 2-CIC H, 12 92 76 R
7 2,6-CL,C H, 24 70 40 R
8 2-MeC, H, 12 87 64 R
9 4-MeC(H, 12 93 84 R
10 3-MeC,H, 12 78 71 R
11 3-MeOC,H, 12 82 58 R
12 4-CF,C¢H, 12 88 80 R
13 t-Bu 12 75 50 R
14 2-furyl 12 35 68 R
15 2-Py 12 94 46 R
16 PhCH = CH 24 12 20 R

a. Reaction was carried out at 0 °C complex 4 (0.1% ), aldehyde (1 mmol), trimethylsilyl cyanide (174 uL.,1.5 eq),

0.5 mLCH,Cl, as solvent reacted for 12 h
b. Isolated yield

c. Determined by GC with a CP-Chirasil-Dex CB chiral column (25 m x0.32 mm)

d. The absolute configurations were assigned by comparing optical rotations and/or GC elution order with known literature data
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The Synthesis of Biaryl-bridged Salen Ligands
and Their Application in Ti-Catalyzed
Asymmetric Addition of Trimethylsilyl Cyanide to Aldehydes

XIONG Dong-lu'? , WANG Shou-feng' , SUN Wei' "
(1. State Key Laboratory for Oxo Synthesis and Seletive Oxidation , Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000, China;
2. Graduate University of Chinese Academy of Science, Beijing 100049, China)

Abstract: The Biaryl-bridged Salen Ti complexes are a high active catalyst at substrate-to-catalyst ratios as high as

1 000} in the reaction of asymmetric addition of trimethylsilyl cyanide to aldehydes, and the optimal catalyst 4 de-

rived from (R,R)-1,2-diaminocyclohexane and 3 ,5-di-tert-butyl-2-hydroxybenzaldehyde produces trimethylsilyl e-

thers of cyanohydrins with up to 87% enantiomeric excess at ambient temperature.

Key words: salen Ti; biaryl-bridged; trimethylsilyl cyanide; aldehydes



