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Synthesis of Phenols under Mild Conditions in Water Using
Recyclable Chitosan@Copper as Catalyst
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Abstract A green and efficient protocol for the synthesis of phenols using recyclable chitosan@copper as catalyst was de-
veloped. Phenols can be obtained in moderate to excellent yields. The catalyst can be recycled and reused for five times with-

out significant loss of its catalytic activity.

Keywords chitosan@copper; recyclable; phenylboronic acid; water
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iy 1 ) Yield”/% Table 3 Recovery and reuse of chitosan@copper catalyst
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/= BEX
JUZR

155.3,129.7, 120.9, 115.3.
2-Z5/3(2b) %) "TH NMR (500 MHz, CDCLy) &: 7.80~
7.77 (m, 2H), 7.78~7.70 (m, 1H), 7.47~7.44 (m, 1H),
7.37~7.34 (m, 1H), 7.17 (s, 1H), 7.13~7.12 (m, 1H),
4.96 (s, 1H); *C NMR (CDCls, 500 MHz) 0: 153.6 , 134.5,
129.8,128.9, 127.7, 126.5 , 126.3 , 123.6 , 117.7,109.4 .
1-Z5/3(2¢)": '"H NMR (500 MHz, CDCl3) J: 7.85
(m, 2H), 7.49~7.47 (m, 1H), 7.36~7.29 (m, 1H), 6.84~
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6.85 (dd, J=7.4 Hz, 1H), 5.29 (s, 1H); *C NMR (CDCl;,
500 MHz) d: 151.4, 134.7, 127.7, 126.5, 125.8, 125.3,
121.5, 120.7, 108.6.

Xt W (2d)": "H NMR (500 MHz, CDCly) 4
7.07 (d, J=8.2 Hz, 2H), 6.76 (d, J=8.4 Hz, 2H), 4.65 (br
s, 1H), 2.30 (s, 3H); °C NMR (CDCls, 500 MHz) §: 153.2,
130.0, 130.0, 115.0, 20.5.

4-F Ky (2¢)": "TH NMR (500 MHz, CDCl3) o:
6.94~6.90 (m, 2H), 6.78~6.75 (m, 2H), 4.74 (bs, 1H);
3C NMR (CDCls, 500 MHz) §: 158.2, 156.3, 151.5, 116.2,
116.1, 115.8.

4-F 20" "TH NMR (500 MHz, CDCl;) d: 7.20
(d, J=9.0 Hz, 2H), 6.80 (d, J=8.9 Hz, 2H), 5.56 (br s,
1H); *C NMR (CDCls;, 500 MHz) d: 153.8, 129.7, 125.8,
116.8.

4-IR T (2g)!": 'H NMR (500 MHz, CDCl3) §: 7.20
(d, J=9.0 Hz, 2H), 6.64 (d, J=8.9 Hz, 2H), 5.22 (br s,
1H); *C NMR (CDCl;, 500 MHz) d: 153.6, 131.5, 116.2,
111.8.

4-$2FZEFREZ(2h): "H NMR (500 MHz, CDCly) o
8.13 (d, J=7.1 Hz, 2H), 7.63~7.60 (m, 1H), 7.50~7.46
(m, 2H); °C NMR (CDCl;, 500 MHz) d: 172.3, 133.8,
130.2, 129.3,128.5.

4-$2 2K 2 (21)"%): "TH NMR ((500 MHz, CDCl;) o:
7.93 (d, J=6.5 Hz, 2H), 6.93 (d, J=8.5 Hz, 2H), 6.59 (s,
1H), 6.59 (s, 1H), 2.59 (s, 3H); °C NMR (CDCl;, 500
MHz) 6: 207.7, 197.4, 160.5, 131.0, 115.3, 31.0.

4-$2 32K 252" 'H NMR (500 MHz, CDCL3) 6:
7.58 (d, J=8.2 Hz, 2H), 7.28 (s, 1H), 6.93 (d, J=8.7 Hz,
2H); C NMR (CDCls, 500 MHz) d: 159.9, 134.3, 116.4,
103.5.

4- 3% 3 K H R F g 2k)!: 'TH NMR (500 MHz,
CDCl3) 6: 7.96 (d, J=8.8 Hz, 2H), 6.87 (d, J=8.8 Hz,
2H), 5.80 (br s, 1H), 3.89 (s, 3H); °C NMR (CDCl;, 500
MHz) 8: 167.0, 159.9, 132.0, 122.6, 115.2, 52.0.

2,4- S ZKH(2n)"Y: "TH NMR (500 MHz, CDCl;) 4t
7.35(d, J=4.5 Hz, 2H), 7.18 (d, J=8.8 Hz, 2H), 6.98 (m,
1H), 5.52 (s, 1H); *C NMR (CDCls;, 500 MHz) ¢: 150.2,
128.6, 128.5, 125.6, 120.4, 117.1.

)2 —fy2m)!'®: '"H NMR (500 MHz, CDCl3) o:
7.24 (t, J=7.0 Hz, 3H), 6.93 (t, J=7.4 Hz, 1H), 6.84 (d,
J=8.5 Hz, 2H), 5.12 (s, 1H); *C NMR (CDCl, 500 MHz)
d:155.4,129.7,120.8, 115.3.

4- 2 FEZEREERDMY: 'TH NMR (500 MHz, CDCLy) o:
9.88 (s, 1H), 7.82 (d, J=8.7 Hz, 2H), 6.98 (d, J=8.6 Hz,
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2H), 6.20 (s, 1H); >C NMR (CDCl;, 500 MHz) 6: 191.1,
161.5,132.5,129.9, 116.0.

3-HEFEE(20)": 'TH NMR (500 MHz, CDCl5) 6
7.11 (t, J=7.8 Hz, 1H), 6.75 (d, J=7.5 Hz, 1H), 6.65~
6.62 (m, 1H), 4.75 (s, 1H), 2.30 (s, 3H); *C NMR (CDCl;,
500 MHz) J: 155.4, 139.8, 129.4, 121.6, 116.0, 112.2, 21.3.

3-HEIEAEH2p)™: 'TH NMR (500 MHz, CDCl5) 6
7.16 (m, 1H), 6.53 (dd, J=8.1 Hz, 1H), 6.47~6.44 (m,
2H), 5.29 (s, 1H), 3.81 (s, 3H); *C NMR (CDCl;, 500
MHz) d: 160.9, 156.7, 130.2, 107.8, 106.5, 101.6, 55.3.

2,6- ~HIHE T (2q)": "H NMR (500 MHz, CDCl;)
d: 7.07 (d, J=7.5 Hz, 2H), 6.86 (t, J=7.5 Hz, 1H), 4.63
(br s, 1H), 2.28 (s, 6H); *C NMR (CDCl;, 500 MHz) o:
152.2,128.6, 123.0, 120.2,15.8.

A F AR 2Ry (2r) ) "TH NMR (500 MHz, CDCly) 6
7.25 (d, J=7.8 Hz, 1H), 7.09~7.02 (m, 2H), 6.96~6.94
(m, 1H), 6.73 (s, 1H), 3.82 (s, 3H); >*C NMR (CDCls, 500
MHz) : 147.2, 146.0, 121.6, 120.6, 115.2, 111.4, 55.8.

# B4 &l (Supporting Information) & E =YK 'H
NMR Fl °C NMR 3, X 2b ek ay L4 2 AT
Ui (http://sioc-journal.cn/) I T #X.
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