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Abstract Three new p-, m and o-isomers of polyether-bridged dihydroxamic acids were prepared in
multi-step reaction from 1,8-dichloro-3,6-dioxaoctane and p-, m- or o-hydroxy-benzoic acid. The differences
of the ligandsin IR, *H NMR and their complexation performance on cobalt ion were well explained by the
energy-minimized models in Chem3D (MM?2). Saturated oxygen uptaken by the cobalt (1) complexes were
measured in pyridine solvent at different temperatures, and the equilibrium constants Ko, and thermodynamic
parameters DH®, DS’ for oxygenation were calculated. Meanwhile the complexes are applied in the
catalytic oxidation of p-xylene successfully. The influences of the bonding position of the polyether-bridge
on dioxygen-affinities and catalytic performance of the complexes are aso discussed.
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p-isomer 1; m-isomer 2; o-isomer 3 Hol
p- isomer HoL®: m-isomer HoL2: o- isomer HoL®
18 [4(N  -N- ) ]-3,6- H,LY( ) /
, . 72.6%, m.p.144~146°C; Cy,HN,Ogs ( )%:
C 67.35(67.13), H 5.62(5.59), N 4.73(4.90); MS, m/Z: 573(M*+1, 76).
H,L2: / , . 71.8%, mp.114°C; Co,HN, O, (
)%: C 67.25(67.13), H 5.43(5.59), N 4.96(4.90); MS, mVZ: 573(M*+1, 20).
H,L3: / , . 63.4%, m.p.109~11°C; CaHeN,05,
( )%: C 67.08(67.13), H 5.71(5.59), N 4.83(4.90); MS, m/Z: 572(M*, 10).
13 (1)
, (H,L1~H,L3)
o , , 95% , 100°C o
Co,LL, - 2H,0, , 90.2%, m.p.210°C(dec.); CesHeaN,045C0,,
( )%: C 59.48(59.35); H 4.82(4.95), N 4.16(4.33), C0 9.25(9.12).
Co,L2, « 2H,0, , 79.2%, m.p.180° C(dec.): CosHeN,015C0,,
( )%: C 59.16(59.35); H 4.78(4.95), N 4.47(4.33), C0 9.08(9.12).
CoL®: H,0, , 63.5%, m.p.245° C(dec.): CesHeuN,01:C0;
( )%: C 59.28(59.35); H 5.03(4.95), N 4.52(4.33), C0 9.26(9.12).
2
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Fig.1 Structures of cobalt (II') complexes
1 (1) N
Tab.l IR, Msspectraand molar conductivities of dihydroxamic acids and their cobalt complexes
u/cm*
L,/S « cm?+mol™ mwz
O-H N-OH C=0 C-N Ar-O-C C-0-C N-O
H,L! 3191 1610 1437 1260,1055 1153 916 573
CoL%, « 2H,0 3421 1584 1430 1254, 1053 1152 931 3.24 1294
H,L? 3180 1613 1442 1256,1060 1132 912 573
Co,L%« 2H,0 3434 1586 1442 1251,1057 1128 923 1.87 1295
H,L® 3307 1648 1453 1256,1046 1145 908 572
ColL3- H,0 3442 1606 1448 1252,1048 1142 936 2.16 652
'H NMR 2. 2 H,L3 , H,L%, H,L?
N-OH o o
2 H NMR d
Tab2 *H NMR Chemical Shifts (d downfield from TMS) of Dihydroxamic Acids
OH ArH ArOCH, ArOCCH, CH,OCH,
H,L? 10.65(3) 7.74~6.95 (M) 4.14 (t) 3.75 (t) 362 (9
H,L2 10.67(s) 7.55~7.01 (m) 4.09 (t) 3.74(t) 3.60 (9
H,L 3 8.82(s) 7.65~6.78 (M) 4.08 (t) 3.62 (t) 332(9
DMSO-ds, ™S
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Fig.2  Energy-minimized models (MM2) of H,L*, H,L?and H,L*
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Tab.3 Equilibrium constants and thermodynamic parameters for oxygenation of dihydroxamate cobalt complexes

PC LnKo, DHY(kJ+ mal ) DS%(J« K« mol?)
n(O,)/n(Co)
Col%, 5 0.97 -3.26 -45.99 -198.69
10 0.90 -4.35
20 0.83 -5.02
Co,l 2, -5 0.94 -3.72 -42.17 -188.20
10 0.87 471
20 0.78 -5.32
Col® -5 0.96 -3.41 -44.26 -193.48
10 0.89 -4.46
20 0.82 -5.10
Koz mm*
3 ) 0
, Co,L?, -OCH, , p-p ,
I I
H C02L12>C0L3>C02L220 (“) [l] s
(
2.4
I
- ( 20 mL, 1.0X10° mol - L7, 110°C,
24 L-L'e mint )5 Co,L%. ColL% CoL2
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Fig.3 Catalytic performance of cobalt dihydroxamate
O-ColY; +-Col?; O-Col®
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