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Preparation of Halo-substituted Nitro-diphenylether under

Microwave Ilrradiation
Wang Jian, Wu Tong

(Department of Chemistry and Chemical Engineering, Yibin University, Yibin 644007)

Abstract Nine kinds of halo-substituted nitro-diphenylethers were prepared under microwave
radiation. The influences of microwave power, reaction time, catalyst, and solvent on products yield were
discussed. Compared with conventional methods, the presented one has the advantage of good yield, short
reaction time and high reaction selectivity. The structures of all products were characterizd by IR, *H NMR

and elemental analysis.
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Fig.l structures of nine halo-substituted nitro-diphenylethers
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XRC-1 ( ); Varian INOVA 400MHz (TMS )
CDCl, ); Perkin ElImer1700 (KBr ); Carlo Erba 1106 ;
T120 850W , , 2450MHz.
ccl, CaCl, ) o [7] o 2,5
12
4- -2- -4'- a , : , 50mL
4- -2- -1- (4mmoal) , 0.1g (1.3mmal), I,
0.3g(1.2mmal), Br, CdCl, 12mL, )
, TLC ) . ) 5% NaHSO;(3X20mL). 5% NaOH(3
X20mL) (3X20mL) , Na,SO, ) (
H; s V( ) - \V( ) - V( )=3:1:05) o

a  86%  84~85°C:'H NMR.d: 6.931(H,, d, J=8.8Hz),7.441 (H, 2d, J,=8.8Hz,
J,=2.8Hz), 7.906,(H,, d, J =2.8Hz), 6.866 (2H,, 2d, J,=8.8Hz, J,=2.8Hz), 7.441 (2H,, d, J,=8.8H2);
IR (KBr), u/cm: 1616, 1573, 1527, 1470, 1345, 1251, 781, 645, 509 Ci,H,BrCINO,,
( )/%:C 44.01 (43.83), H 2.17 (2.13), N 4.35 (4.26).
b@d -2- -4 -2- ) , 67%, 81~82°C; 'H NMR,
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d: 6.846 ( H, d, J=8.8Hz), 7.468 (H,, d, J,=8.8Hz, J,=2.8Hz), 7.9 (H,, d, J=2.8Hz), 6.805 (H, d,
J=8.8Hz), 7.316 (H,, 2d, J,=8.8Hz, J,=2.8Hz), 7.668 (H;, d, J =2.8Hz): IR (KBr), u/cmr’: 1604,

1532, 1466, 1344, 1260, 738, 660, 544; Ci,HeBrCI,NO;, ( )/%: C 39.62
(39.66), H 1.74 (1.65), N 4.06 (3.85).
c(4- -2 -4 -2- ) . 88%, 91~92°C; H

NMR, d: 2.359 (3H, s, —CHb,), 6.984 (H,, d, J = 8.8Hz), 7.406 (H,, d, J,= 8.8Hz, J,=2.8Hz), 7.964
(H., d, J=2.8Hz,), 6.738 (H,, d, J=8.8Hz), 7.145 (H,, d, J,=8.8Hz, J ,=2.8Hz), 7.473 (H;, d, J
=2.8Hz): IR (KBr), u/cni’; 2872, 1600, 1578, 1532, 1467, 1346, 1254, 780, 731, 656, 521
C1sHoBrCINO;, ( )%: C 45.34 (45.45), H 2.64 (2.62), N 4.30 (4.08).
d(4- -2-  -4- -3- ) . 82%, 90~91°C; H
NMR, d: 3.900 (3H,s, —OCH.), 6.911 (H,, d, J = 8.8Hz), 7.009 (H,, d, J,=8.8Hz J,=2.8Hz), 7.288
(H,, d, J,=2.8Hz,), 7.450 (H,, 2d, J,=8.8 Hz, J,=2.8Hz), 6.914(H,, d, J =8.8Hz), 7.929 (H,, d, J
=2.8Hz); IR (KBr), u/cm’; 2870, 1606, 1530, 1488, 1343, 1262, 762, 686, 652, 564:
C,sHoBrCINO,, ( )I%: C 43.25(43.51), H 2.52 (2.51), N 4.06 (3.91).
e(d- -2-  -34- - ) . 8%, 94~95°C; 'H NMR,
d: 6.920 (H, d, J =8.8Hz), 7.479 (H,, 2d, J,=8.8Hz, J,=2.8Hz), 7.999 (H,, d, J =8.8Hz), 6.818(H,, d, J
=2.8Hz), 7.457 (H,, d, J,=8.8Hz, J,=2.8Hz), 7.816(H;, d, J =2.8Hz); IR (KBr), u/cn; 1608, 1526,

1460, 1350, 1258, 786, 724, 648, 540; Ci,HeBr,CINO;, ( )/%: C34.23
(35.33), H 1.45 (1.47), N 3.17 (3.43).
f(4- 2= -4~ -25- ) . 91%, 104~105°C;

IHNMR, d: 6.900 (H,, d, J =8.8Hz), 7.534 (H,, J,=8.8Hz, J,=2.8Hz), 8.026 (H, d, J =2.8Hz), 7.763
(Hg 9), 7.217 (He 9): IR (KBr), u/cmi®: 1612, 1520, 1452, 1336, 1242, 824, 812, 730, 654,
528; Cy,HsBr,Cl,NO;, ( )%: C 35.48 (35.66), H 1.35 (1.25), N 3.46(3.47).
g(4- -2-  -4- -2,5- ) . 85%. 114~115°C;
IHNMR, d: 2.430(3H, s, —CH.), 6.817(H,, d, J =8.8Hz),7.468 (H,, J,=8.8Hz, J,=2.8Hz), 7993 (H.,
d, J=2.8Hz,), 7.225 (Hg, S), 7.531 (He, 9): IR (KBr), u/cmr’: 2843, 1600, 1534, 1468, 1348, 1254,

882, 824, 730, 676, 518; Cy5HgBIL,CINO;, ( )/%: C 35.98(37.24), H 1.94
(1.92), N 3.29 (3.34).
h@a -2-  -4- -2, 5- ) . 79%, 153~

154°C; 'H NMR, d: 3.910(3H, s, —OCHy), 6.750 (H, d, J =8.8Hz), 7.441 (H,, 2d, J,=8.8Hz,
J,=2.8Hz), 7.975 (H,, d, J =8.8Hz), 7.331 (H, 9), 7.149 (H., 9): IR (KBr), u/cni’; 2854, 1604, 1538,

1438, 1360, 1232, 884, 832, 725, 680, 505; CisHsBr,CINO,, ( )/%:
C 35.42 (35.66), H 1.94 (1.83), N 3.30 (3.20).
i(4 -2 -3 4, 5- ) . 87%, 91~92°C; H

NMR, d: 6.913 (H, d, J=8.8Hz), 7.543 (H,, 2d, J,=8.8Hz, J,=2.8Hz), 8.306(H,, d, J =2.8Hz,), 7.206
(Hg, 9, 7.918(H,, 9): IR (KBr), u/cm’: 1612, 1525, 1444, 1339, 1240, 832, 818, 730, 647,

525; Cy,HsBrsCINO;, ( )%: C 29.69 (29.64), H 1.09 (1.04), N 2.96 (2.88).
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Tab.1 Preparation conditions and results of halo-substituted nitro-diphenylethers
n( ) - n(Bry) .
/min g W /(wt)% /(wt)% /(wt)%
1 a 1:1.0 35 0.1 160 82 11 1.4
2 a 1:11 35 0.1 160 86 12 1.7
3 a 1:12 35 0.1 160 76 19 3
4 a 1:11 30 0.1 160 67 18 0
5 a 1:11 35 0.1 160 86 11 3
6 a 1:11 40 0.1 160 81 15 4
7 e 1:22 40 0 160 0 0 0
8 e 1:22 40 0.05 160 60 10 0.8
9 e 1:22 40 0.1 160 89 6 4.1
10 e 1:22 40 0.15 160 89 6.6 4.4
11 i 1:33 45 0.1 100 61 4 1.1
12 i 1:33 45 0.1 160 87 7 24
13 i 1:33 45 0.1 250 70 17 8.7
l H (l) s Brz 100/0;
) ) 1N3; (2) 35m|n )
4~6; (3) 0.1g, , ;
) ) 7~ 10; (4) 160W )
’ ’ 11~ 130
221,
) Lewis (FeBry) ) N Lewis
o I s
) o ) ,Brr  Bry
[8]
s I o
ArH + 2Br,= ArBr + H" + Bry
ArH + Br, + |, = ArBr + H* + |,Br~
2.3
o I s
CcCl, 1, ) o cdal,
s s o a. s
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Tab.2 Comparison of isomeric situation of productsin different solvents
a /(wt)% /(wt)% /(wt)%
47 38 15
CCl, 87 13 0
24
s s 30 3
10 ) o
3
Tab.3 Comparison of preparing halo-substituted nitro-diphenylethersin different heating methods
/min /(wt)% /(wt)%

a 360 35 76 86 24 13.8

b 360 35 61 67 28 174

c 360 35 72 88 24.6 11

d 360 35 70 82 29 16.3

e 480 40 69 89 30 10.2

f 480 40 74 91 24 6

g 480 40 80 85 18.4 135

h 480 40 71 79 26.8 19

1 600 45 64 87 30.5 9.4
3

s I CCI 4 Fe I I 2
) 160W ) 35min, N o
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