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b5 (CDCLy S5 5
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TACHEEE: R, 0.59 (EA/PE 5:95); '"H NMR
(CDCl,, 400 MHz) &: 7.50 ~ 7.38 (m, 10H),
4.67 (s, 4H); “C NMR (100 MHz, CDCL) &:
138.34 (2C), 128.47 (2C), 127.84(4C), 127.70
(4C), (2C) 72.17 (2C) ppm; MS (EI, 70 eV),
m/z (% ); 107 (15), 92 (100), 77 (22), 65
(20), 51 (9), 39 (6).
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R L EE: R, 0.47 (EA/PE 5:95);
'"H NMR (CDCL,, 400 MHz) §: 7.36 ~ 7.17 (m,
10H), 4.51 (s, 2H), 3.49 (t,J = 6.4 Hz, 2H),
2.72 (t, ] = 7.6 Hz, 2H), 1.94 (m, 2H). MS
(EI, 70 eV), m/z (% ): 226 ([M*], 10), 208
(8), 135 (83), 118 (79), 105 (91), 91 (100),
77 (48), 65 (59), 51 (22), 39 (18).

IS 3R LK. R, 0.69 (EA/PE 5:95);
'"H NMR (400 MHz, CDCl,) &: 7.37 ~ 7.29 (m,
4H),7.29 ~ 7.23 (m, 1H), 4.50 (s, 2H), 3.46
(t, ] = 6.7 Hz, 2H), 1.66 ~ 1.56 (m, 2H),
1.41 ~ 1.33 (m, 2H), 1.32 ~ 1.19 (m, 8H),
0.88 (t, ] = 6.9 Hz, 3H); "C NMR (100 MHz,
CDCL,) & 138.83, 128.45 (2C), 127.73 (2C),
127.57, 72.98, 70.66, 31.97, 29.92, 29.59,
29.41, 26.34, 22.80, 14.25 ppm; MS (EI, 70
eV), m/z (%) 129 (2), 108 (7), 91 (100), 79
(6), 69 (21), 55 (8),41 (11),29 (4).

S R SLBE: R, 0.72 (EA/PE 5:95);
'"H NMR (400 MHz, CDCl,) & 7.38 ~ 7.32 (m,
4H),7.30 ~ 7.23 (m, 1H), 4.49 (s, 2H), 3.35
(d, ] = 5.8 Hz, 2H), 1.61 ~ 1.49 (m, 1H),
1.48 ~ 1.39 (m, 1H), 1.39 ~ 1.19 (m, 8H),
0.89 (t, ] = 7.2 Hz, 3H), 0.86 (t, ] = 7.2 Hz,
3H); “C NMR (100 MHz, CDCL ) & 139.03,
128.41 (2C), 127.63 (2C), 127.50, 73.30,
73.13, 39.88, 30.72, 29.23, 24.02, 23.25,
14.28, 11.23. MS (EI, 70 V), m/z (%) : 129
(3), 111 (4), 91 (100), 77 (5), 65 (12), 57
(29), 41 (12), 29 (5).

AR L JERE . R, 0.54 (EA/PE 5.95);
'"H NMR (CDCL,, 400 MHz) §: 7.36 ~ 7.28 (m,
9H), 4.51 (s, 2H), 4.54 (s, 2H); "C NMR (100
MHz, CDCl,) & 138.20, 136.99, 133.55, 129.20
(2C), 128.72 (2C), 128.61 (2C), 127.94 (2C),
127.90, 72.43, 71.47 ppm; MS (EI, 70 eV), m/z
(%): 165 (6), 141 (38), 125 (84), 107 (27),
92 (100), 77 (70), 65 (48), 51 (32), 39 (19).

AL HBE: R, 0.66 ( EA/PE 5:95 ); white
solid, m. p. 39 ~ 41°C; 'H NMR ( CDCl,, 400
MHz) &; 7.45 ~ 7.25 (m, 7H), 6.99 ~ 6.94
(m, 3H), 5.07 (s, 2H); MS (EI, 70 ¢V), m/z

(%): 184 ([M*], 49), 91 (100), 77 (8), 65
(41), 51 (10), 39 (19), 27 (1).

4-THREARIL N EERE . R, 0.23 ( EA/PE 5:95 );
white solid, m. p. 106 ~ 107°C; '"H NMR ( CDCI,,
400 MHz) & :8.21 (d, J = 9.2 Hz, 2H), 7.43 ~
7.26(m, 5H), 7.03 (d, J] = 9.2 Hz, 2H), 5.17
(s, 2H, CH,); MS (EI, 70 eV), m/z (%) : 229
([M*], 10), 91 (100), 77 (2), 65 (25), 51
(5),39 (6), 30 (3).

4-H LIRS IERE . R, 0. 54 ( EA/PE 5.95 )
'"H NMR (CDCl,, 400 MHz) §: 7.46 ~ 7.33 (m,
5H), 7.10 (d, J = 8.4 Hz, 2H), 6.90 (d, J =
8.6 Hz, 2H), 5.05 (s, 2H), 2.30 (s, 3H); MS
(EI, 70 eV), m/z (% ): 198 (M*,27), 107 (2),
91 (100), 77 (6), 65 (11), 51 (3), 39 (3), 27
(1), 18 (2).

4-8U T HORHE AL R, 0. 69 (EA/PE 5:95) 5
m.p. 60 ~ 61°C; '"H NMR (CDCl,, 400 MHz) §:
7.44 ~ 7.22 (m, 7TH), 6.92 (d, ] = 8.4 Hz,
2H), 5.04 (s, 2H), 1.30 (s, 9H); MS (EI, 70
eV), m/z (%):240 ([M*],79), 225 (51), 197
(2), 183 (3), 149 (1), 134 (4), 115 (2), 106
(7), 91 (100), 77 (12), 65 (33), 51 (5), 39
(9), 29 (2).

2-ZEALMEILRE . R, 0.63 (EA/PE 5:95); m. p.
101 ~102 °C; "H NMR (CDCl,, 400 MHz) (§:7.77
~7.70 (m,3H),7.49 ~ 7.31 (m, 7H), 7.24 ~
7.21 (m, 2H), 5.17 (s, 2H); MS (EI, 70 eV),
m/z (%):234 ([M*], 48), 207 (3), 115 (13),
91 (100), 65 (10), 51 (1), 39 (2),28 (1), 18
(3).
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Table 1 Benzylation of 3-phenylpropanol with O-benzyl iosurea®

Ratio (n/n/n)

Entry cat. ( O-benzyl isourea; ROH: cat. ) Time (h) Yield (%)"

1 FeCl, 1.5:1: 0.1 4 -

2 Cu(OTY), 1.5:1:0.01 7.5 6.8
3 Cu(OTf), 1.5:1:0.05 3 75.5
4 Yb(OTf), 1.5:1:0.01 6.5 51.7
5 Yb(OTf), 1.5:1:0.05 3.5 67.2
6 Y(OTY), 1.5:1;0.01 9 85.9
7 Y(OTY), 1.5:1:0.05 3.5 85.9
8 BF, - Et,0 1.1:0.036 3 88.0
9 BF, - Ft,0 1:1:0.05 4.5 73.7

a. in toluene, 110°C ; b. isolated yield after chromatography

Yokl LA 1% Cu(OTE), HEAL BRI, FORz Al
17 B R ARAG; B2 i Cu(OTE), BT EEF] 5% , S
3h, = RiK%)75.5% (entry 2, 3). Y(OTf), tn]
PR SO, AER A T 1% 51 5% 1A A6 0] B S i
A7 R A . Y (OTE) , A RAFRIMEALTERE, L 1%
Y(OTE) , 44k i 9 h (entry 6) ,8% 5% Y (OTf),
HEALEZI 3.5 h (entry 7) , 7= R3] 85% . HJg Y
(OTE) , Hrd& By Bt , X5 127 R AR G 1R
LB AR SR BT 55 15 1Y Lewis R BF, -
E, O FERHEALH], SO 3 h = 3R {H ] 353 88% . {H

I, 4 iR AR T B i S 7 AR AR, LA g A
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SR P[] 6441 e A0 A 52 Ay JIG ) 40k 2 75 %% (en-
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FER TR IEIE L (entries 9 - 11).

R 2 AEEBMEE BT EN R

Table 2 Benzylation of various type of alcohols and phenols

O-benzyl isourea BF, - Et,0 Time Yield
Entry Product _
(eq.) (mol% ) (h) (%)°
N,
1 Ph™ ~OBn 1.2 3.6 3 91.0
2 Ph”>""0Bn 1.2 3.6 3 88.0
3 n-CgH170Bn 1.5 3.6 3 82.0
4 \/\LO 1.5 3.6 4 78.2
“Bn
5 hehehdh 1.0 3.6 3 75.0"
OBn

OBn
6 CIO—/ 1.1 3.6 4 59.3
7 QOBH 1.0 no cat. 5.5 57.5
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(8:32)
8 OzNQOBn 1.2 no cat. 1.5 91.5
9 MeOOBn 1.5 3.6 7.5 53.0
10 Buf~©—osn 1.0 3.6 6 50.0
OBn
11 1.0 7.2 5 85.5

a: Isolated yield after chromatography unless otherwise noted; b; GC yield
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A Novel Synthesis of Benzyl Ether from O-Benzyl Isourea

LIU Yong-wei', LI Zheng-ning'** , CHEN Hui-ying’, JIANG Lan'
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College of Environmental and Chemical Engineering, Dalian University, Dalian 116622, China;
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Abstract; Benzyl ethers were prepared in good yields via the reaction of O-benzyl isourea with alcohols or phenols

in the presence of BF; + Et,0. The mild reaction conditions and the availability of the reagent for the reaction pro-

vide an alternative method for the protection of hydroxyl group in alcohol and phenol in organic synthesis.

Key words: isourea; etherization; alcohol; benzylation



