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Scheme 1 Oxidation of alcohols catalyzed by coper
salt/TPA/TEMPO dericatives
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Table 1 Oxidation of benzyl alcohol catalyzed by TEMPO/ copper salt/TPA using air as the oxidant"

Entry Cu salts Solvent Selectivity/% " Conv. /%"
1 CuBr CH,CN 97 58
2 Cul CH,CN 97 77
3 CuCl CH,CN 91 65
4 CuBr, CH,CN N. D. N. D.
5 CuF, CH,CN trace trace
4 Cul CH,Cl, 81 31
5 Cul THF 9] 32
6 Cul H,0 82 33
7 Cul CH,CH,OH 85 39

a. Reaction conditions; CuX (5 mol% ) and TPA (5 mol% ) in 1 mL solvent were stirred for 30 min at room temperature in

argon atmosphere, then benzyl alcohol (0.5 mmol) and TEMPO (5 mol% ) were added and stirred for another 1 h in the air;

b. Conversions and yields are determined by GC using nitrobenzene as the internal standard, and selectivity =yield/conversion.
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Table 2 Oxidation of benzyl alcohol catalyzed by different TEMPO derivatives®

Entry R-TEMPO Selectivity/% " Conv. /%"
1 { N—O- 97 77
Q
2 — H3-0<_ o 97 79
(0]
3 HJCOAQEN_O' 95 84
_40
4 0_4<:i:%—o- 93 88
Q
5 —$-0 N-0- 96 82
o
6 >y—HN N-O- 96 89
(0]
93 87

a. Reaction conditions: Cul (5 mol% ) and TPA (5 mol% ) in ImL CH,CN were stirred for 30 min at room temperature in argon

atmosphere, then benzyl alcohol (0.5 mmol) and TEMPO derivates (5 mol% ) were added and stirred for another 1 h in the air;

b. Conversions and yields are determined by GC using nitrobenzene as the internal standard, and selectivity =yield/ conversion.
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Table 3 Catalytic Aerobic Oxidation of Various Alcohols *

Entry Substrate Product v’h Yield/% "
OCH, OCH,
1 ©A0H ©Ao 3.5 89
OH o
2 3.5 94
OCH, OCH,
OH o
3 3.5 92
H,CO H,CO
AN
OH o
5 3.5 86
Cl Cl
OH o
6 3.5 84
Cl Cl
OH o
7 3.5 88
Br Br
OH o
8 3.5 90
Br Br
OH o
9 3.5 87
Br Br
OH o
10 12 51
F,C F,C
OH 0
11 12 45
T I
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a. Reaction conditions; Cul (5 mol% ) and TPA (5 mol% ) in 1 mL CH,CN were stirred for 30 min at room temperature in argon
atmosphere, then substrates (0.5 mmol) and 4-CH;-CO-NH-TEMPO (5 mol% ) were added and stirred for certain time in the

0, at room temperature; b. Isolated yield; c¢. Determined by GC using nonane as the internal standard.

P2 Hl-TPA 5 W00 = XUHELS Y
Fig.2. The trigonal bipyramidal of Cu-TPA complex
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The Oxidation of Benzyl, Allyl Primary Alcohols with
Cu' /TPA/TEMPO

ZHANG Shu-fang'*>, WANG Shou-feng' , MIAO Cheng-xia', SUN Wei'"
(1. Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The complex generated in situ between Cul and TPA (tris ( pyridin-2-ylmethyl ) amine) combined with

TEMPO can be successfully applied to the aerobic oxidation of benzyl and allyl alcohols in acetonitrile, with more

than 90% conversion and yield. Furthermore, the oxidation can be performed at room temperature and any base as

additive is needless.
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