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X X X X,
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Scheme 1 Synthesis route of compounds a,—b,
A X, Xy, X, =Cl, X3 =H; A,: X, X, =ClI, X;, X5 =H; A;: X, X;, X5=Cl, X, =H; a,: X, X;, X, =Cl, X5 =Hj; a,: X,
X, =Cl, Xy, X5 =H; a;: X, X;, X5=Cl, X, =H; b;: X, X,, X5=Cl; b,: X, X, =Cl, X5 =H.
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Table 1 Elemental analysis and IR data of compounds a,—b,

Elemental analysis( % ,Calc. )

Comp. Color c H IR(KBr), #/cm~!

a; White 49.83(49.78)  2.49(2.44)  3440.09( O—H), 1598.62, 1511.52 1470.05, 1269.26 ( Ar—0—C),
1229.49(Ar—0), 810. 34, 794. 01 (C—Cl)

a, White 56.34(56.50) 3.22(3.16)  3256(—OH), 1607.0, 1504.8, 1485.8, 1269.8 ( Ar—0—C), 1119.1
(Ar—0), 849.2, 822.2, 650. 8( C—Cl)

ay White 49.75(49.78) 2.48(2.44) 3346.1 (O—H), 1608.16, 1507.5, 1480.5, 1269.01 ( Ar—0—C),
1159.49 (Ar—0), 820. 14, 698. 01 ( C—Cl)

by Light yellow  53.21(53.08) 1.92(1.86)  3113.84( Ar—H), 1606. 15, 1476.82, 1424.62, 1260.01 ( Ar—0—C)
861.53, 816.92(C—Cl)

b, Light yellow  60.39(60.79) 2.47(2.55) 3105.0( Ar—H), 1476.2, 1444.4 1214.3 (Ar—0—C), 858.5, 805.3
(c—Cl)

Table 2 'H NMR data of compounds a,—b,

Comp. "H NMR(CDCLy) , &
a;  10.29(s, 1H, OH), 7.66(d, 1H, Ar—H, J=2.2 Hz), 7.29(dd, 1H, Ar—H, J, =8.7 Hz, J, =2.1 Hz), 7.01(d, 1H,

Ar—H, J=2.7 Hz), 6.98(s, 1H, Ar—H), 6.88(dd, 1H, A—H, J, =8.6 Hz, J, =2.5 Hz), 6.72(d, 1H, Ar—H, J=8.9

a  HWI5(s, TH, OH), 7.34(dd, 2H, 2 Ar—H, J, =6.4 Hz, J, =2.4 Hz), 7.02(1 , 2H, 2 Ar—H, J, =6.9 Hz, J, =3.2 Hz),
6.86(t , 3H,3 Ar—H, J, =6.7 Hz, J, =1.8 Hz)

a;  10.17(s, 1H, OH), 7.62(dd, 2H, 2 Ar—H, J, =6.6 Hz, J, =3.2 Hz), 7.34(t, 1H, Ar—H, J=8.1 Hz), 6.94(d, IH,
Ar—H, J=2.0 Hz), 6.70(d, 1H, Ar—H, J=8.6 Hz), 6.30(d, 1H, Ar—H, J=8.7 Hz)

b, 8.22(d, 1H, Ar—H, J=1.6 Hz), 8.18(d, 1H, Ar—H, J=1.5 Hz), 7.74(d, 1H, Ar—H, J=8.8 Hz), 7.67(d, 1H,
Ar—H, J=1.6 Hz), 7.55(dd, 1H, Ar—H, J, =9.0 Hz, J, =1.6 Hz)

b, 8.30(d,2H,2 Ar—H, J=1.6 Hz), 7.73(dd, 2H, 2 Av—H, J, =8.7 Hz, J, =1.9 Hz) , 7.56(d, 2H, 2 Ar—H, J =8.9 Hz)
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Table 3 Experiment statistics

No. Reactant Product n(NaNO,)/n(A) Diazatization Hydrolysie Hydrolysis Hydrolysia Cyclization
time®/min temp. /°C time®/min yield( % ) yield( % )
301 A, a 1.068: 1 34 +30 170—175 45 +20 61.1 26.6
302 1.068: 1 57 +30 170—175 41 +20 71.2 24.5
303 1.068: 1 37 +30 170—175 55 +20 70.5 23.8
201 A, a, 0.977:1 14 +30 170—175 25 +20 35.0 52.0
202 0.977:1 27 +30 160—165 41 +20 38.9 50. 8
203 0.977:1 24 +30 150—155 60 +20 29.4 53.7
401 A ay 0.977:1 17 +30 170—175 30 +30 79.7 None
402 0.977:1 16 +30 170—174 23 +30 76. 4 None
403 0.977:1 15 +30 171—174 43 +30 78.1 None

a. Diazotization time contains the drop time of sodium nitrite and reaction time; b. hydrolysis time contains the drop time of diazonium salt and
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Table 4 Effects of metals and their ions on reaction

Hydrolysis Cyclization
No. Catalyst Metallic ion n( Cata. ) /n( Reactant) Radius/pm

yield( % ) yield( % )
C01 None None — — 63.9 25.5
C03 Fe Fe* 0. 0065: 1 126 61.5 27.8
C05 Cdso, - 8H,0 Ccd?* 0.0010: 1 154 58.9 28.6
C02 CuSO, - 5H,0 Cu®* 0.0015:1 128 57.7 28.0
C19 (CH;C00),Cu Cu®* 0. 0020: 1 128 56. 4 32.9
Cl1 Zn In%+ 0.0056: 1 138 53.7 34.2
C10 MnSO, - H,0 Mn?* 0.0021: 1 135 50.5 38.4
C12 Bi(NO;); - 5H,0 Bi** 0. 0008: 1 — 45.6 48.0
C18 CuCl Cu* 0.0037: 1 128 37.1 50. 1
Co4 Ni NiZ* 0.0062: 1 125 36. 1 49.8
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Scheme 2 Possible catalytic mechanism
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Hydrolysis and Intra-molecular Condensation of
o-Aminodiphenyl Ether Diazonium Salts

LU Jun-Rui"**, MA Xia-Miao', LIU Mei’, YIN Ning’, CHEN Li-Ran', BAO Xiu-Rong'
(1. School of Chemistry and Chemical Engineering, Tianjin University of Technology, Tianjin 300191, China;
2. Tianjin Well-real Chemical Technology Co. , Lid. , Tianjin 300163, China)

Abstract The preparation of o-hydroxyldiphenyl via diazotization and hydrolysis of o-aminodiphenyl ether in-
volves the competition between hydrolysis and intra-molecular condensation, and there is no report about it so
far. A series of effect factors related to the reactions were discussed, especially, the effects of substituents,
metals and their ions. The rules of intra-molecular condensation of diazonium salt of o-aminodiphenyl ether un-
der the catalysis of metallic ions were suggested, and the mechanism also was predicted. Metals and their ions
may have an obvious catalytic effect on the intra-molecule condensation of o-aminodiphenyl ether diazonium
salt, and few effect on hydrolysis. The intra-molecule condensation would be accelerated if there was any met-
al or its ion in the reaction system, and it led largely to the increase of the product of dibenzofurans.

Keywords o-Aminodiphenyl ether diazonium salt; Hydrolysis reaction; Intra-molecular condensation ; Metal-

lic ion catalysis; Mechanism (Ed.. H, ], Z)
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2005 2006 2005 2006 2005 2006 2005 2006
ACTA CHIM SINICA 1977 2117 CHEMISTRY MULTIDISCIPLINARY 257810 275769 125 124 44 45
ACTA PHYS-CHIM SIN 677 843 CHEMISTRY PHYSICAL 59826 72474 111 108 85 83
ACTA POLYM SIN 616 694 POLYMER SCIENCE 71840 76448 77 75 36 35
CHEM J CHINESE U 2808 2803 CHEMISTRY MULTIDISCIPLINARY 257810 275769 125 124 33 37
CHEM RES CHINESE U 284 287 CHEMISTRY MULTIDISCIPLINARY 257810 275769 125 124 96 101
CHINESE CHEM LETT 921 956 CHEMISTRY MULTIDISCIPLINARY 257810 275769 125 124 64 71
CHINESE J ANAL CHEM 1435 1311 CHEMISTRY ANALYTICAL 64301 68553 70 68 36 41
CHINESE J CATAL 638 684 CHEMISTRY APPLIED 32470 37636 59 58 31 30
CHEMISTRY PHYSICAL 59826 72474 111 108 88 87
ENGINEERING CHEMICAL 25299 24687 116 110 54 55
CHINESE J CHEM 1119 1177 CHEMISTRY MULTIDISCIPLINARY 257810 275769 125 124 59 62
CHINESE J CHEM ENG 271 391 ENGINEERING CHEMICAL 25299 24687 116 110 81 68

CHINESE J CHEM PHYS 401 362 PHYSICS ATOMIC MOLECULAR & CHE 148396 157334 31 31 27 27
CHINESE J INORG CHEM 865 1009 CHEMISTRY INORGANIC & NUCLEAR 56284 58002 43 44 33 31

CHINESE J ORG CHEM 963 1080 CHEMISTRY ORGANIC 79573 82095 55 56 33 33
CHINESE J POLYM SCI 292 284 POLYMER SCIENCE 71840 76448 77 75 52 54
CHINESE J STRUC CHEM 617 833 CHEMISTRY INORGANIC & NUCLEAR 56284 58002 43 44 35 34
CRYSTALLOGRAPHY 19109 19641 24 22 20 18
J ASIAN NAT PROD RES 252 309 CHEMISTRY APPLIED 32470 37636 59 58 46 43
CHEMISTRY MEDICINAL 35053 38868 34 35 33 33
PHARMACOLOGY & PHARMACY 32679 33511 193 199 180 180
PLANT SCIENCES 39766 40798 144 147 120 113
J INORG MATER 563 566 MATERIALS SCIENCE CERAMICS 23194 22639 28 26 12 10
J RARE EARTH 370 612 CHEMISTRY APPLIED 32470 37636 59 58 41 32
NEW CARBON MATER 472 MATERIALS SCIENCE MULTIDISCIPLI 33648 178 102
PROG CHEM 234 326 CHEMISTRY MULTIDISCIPLINARY 257810 275769 125 124 102 99
SCI CHINA SER B 847 870 CHEMISTRY MULTIDISCIPLINARY 257810 275769 125 124 68 73
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