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8 < AA7 3% ojgke Lo 4 chARbe) Schiff base cobalt(ID) 2HE-Q1 [Co(I)(Sal-DPTYH,0)] <}
[Co(ID(Sal-DETYH;0)] &2 7Y A3} &A3Zo)ol} 2|3 hydrazobenzene(H,AB)¢] Ab3} FW -2 frans-
azobenzene(f-AB)eltk. UV-visible 3330l 23] o] F uhg-2) XA £2=6.06X10°sec™ ™ 250X 107?
sec”!2 Fo{Ag Aglch FU AM3} A Zofol] 23 HAB ABSP-E o)7ilSe ol e ez
Fo} 3}, HAB+ Co(IILYH:0)+ 0, f‘?; Co(III}LYO,-H.AB+H,0 —~k—* Co(ID)(L) + trans-AB + H,0,

(L:Sal-DPT % Sal-DET)

ABSTRACT. Homogeneous catalytic oxidation of hydrazobenzene was investigated by employing pen-
tadentate Schiff base complexes such as [Co(II)(Sal-DPT)H,0)] and [Co(II)(Sal-DETYH,0)] in oxygen-
saturated methanol solvent. The oxidation product of hydrazobenzene(H.AB) was {rans-azobenzene(frans-
AB). The rate constants of oxidation reaction measured by UV-visible spectrophotometry were observed
as 6.06X107¥sec™! for [Col)(Sal-DPT)(H:0)] and 250X 10 2sec™! for [Co(II)Sal-DET)(H:0)]. The
mechanism of oxidation reaction for H,AB by homogeneous activated catalysts has been proposed as

following, H,AB-+ Co(lI)}L)(H,0)+ O, Mfﬁ Co(INNXL)O,- H:AB + H.O LN Co(ID(L}+ trans-AB+ H,0,
(L : Sal-DPT and Sal-DET)
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Table 1. Absorption spectra of hydrazobenzene,
drans-azobenzene, and cis-azobenzene in Methanol
solution at 25T

Hydrazobenzene (frams-azobenzene c¢is-azobenzene
(H;AB) (¢trans-AB) (cis-AB)

1Ammu £ . Amax £ Anax [
{nm) 10 {nm) (10° {nm) (1
M-lem™") M-lem™) M 'em™)

245 218 227 13.1 240 861
289 523 315 161 289 6.42
315 1.89 437 0.509 425 1.36
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Fig. 1. Changes in absorption spectra during the oxi-
dation reaction in (), saturated methanol solution at
25T . Time orders were (1) 0, (2) 4, (3) 8, “ 13,
(5} 20, (6} 27, and (7) 60 min, respectively. The conce-
atration of [Co(I)(Sal-DET)H,0)] was 5X107° M.
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Fig. 2. Changes in absorption spectra during the oxi-
dation reaction in O, saturated methano! solution at
25C. Time orders were (1) 0, (2) 3, (3) 6, (4) 10,
(5) 15, (6) 23, and (7) 60 min, respectively. The conce-
ntration of [Co{lI){Sal-DPTXYH,0)] was 5X 106 M.

AR A2 o 4=c) o] W2 YY) =dsiz
33, om HYATE K2 W) o) F2& [HAB]
o] F N9 20217} 4kA Aot 389 AsEApe)
FAlol Age sy ABE AR gorms
trans-ABEA [HAB]9) §F 44 9217} superoxo
H Co(lID0,™ 9] B AL DAP AU E 7} E2X)
ol #2722 Agsi HYo| =y FAI3}
22 BE ST(ZEAT BE tans-ABo] o
A5} o] HAI) AHY AoEZ AR

K
HiAB -+ CollDLXHO) 0, g
Co(ITIXL)O,- H,AB+H,0
A ColD(L)+ trans-AB+H.0, a
(L: Sal-DPT % Sal-DET)

AT el otk SYoilA A MIIE Co
(IXLYH:0)2] 2 412 gHdfofoll 2|8t hydrazo-
benzeneS AERIE oHFIIED LS 44, Kaupp
o} FTFATAELE w457} [HAB)9 [Co(ll)
(LH)] Fx2} Abie] Bqle) 2j&shn, [CoID



306 BITE - FERM - 85K - HEH - EFR

Table 2. The initial rate R, on the oxidation of hydra-
zobenzene in air saturated methanol containing 5X
107°M [Co(IDL] at 25C

Table 3. The initial rate Ry on the oxidation of hydra-
zobenzene in O, saturated methanol containing 52X
107%M [Co(IDL] at 25C

[Co{l1}Sal-DPTHH,0)]

(H:AB] (dA/db. Ry Ry Ry ky!
10°¢*+ 10°¢ 10-8 10-8 10-8 1¢?
M sec”!  Msec™! Mséc™! Msec™'  sec

[Co(II)Sal-DPTY(H:0))

[H.AB] (dA/ds), Ry RS Ry k!
1074 1074 108 10°% 10-% 10?
M sec™'  Msec™' Msec™! Msec™' sec

20 261 234 051 1.83 27.32
25 3.03 2.89 0.76 213 2347
30 3.58 347 0.95 252 19.84
40 4.83 448 ~ 108 340 14.71
5.0 5.65 593 1.95 3.98 12.56
70 7.24 729 221 5.09 9.82
10.0 9.08 9.48 3.08 6.39 7.82
120 1010 1165 454 7.11 7.03

[Co{I)(Sal-DETXH;0)]

20 1.56 1,60 051 1.09 4587
25 197 2.14 0.76 1.38 3623
30 2.29 2.56 095 1.61 31.05
40 2.83 307 1.08 1.99 2512
50 3.38 433 1.95 238 21.00
70 4.50 5.38 221 317 15,77
100 5.83 7.19 3.09 410 15.77
120 6.63 921 454 4.67 10.70

20 5.30 4.73 0.99 373 1340
25 6.08 551 1.23 428 1168
30 7.19 7.10 204 5.06 9.88
40 9.67 9.58 277 6.81 7.34
50 11.38 1191 390 8.01 6.24
70 1442 1579 5.64 10.15 493
100 18.13 20.21 745 12.76 493
120 18.13 20.21 745 12.76 392

[Co(II)(Sal-DET)(H-03]

20 311 318 0.99 219 2283
25 3.92 399 1.23 276 1812
30 4.57 526 204 322 1553
4.0 564 6.74 277 397 1259
5.0 6.72 863 390 473 1057
7.0 9.02 1199 5.64 6.35 7.87
100 1168 15.67 745 8.22 6.08
120 1326 17.97 863 9.34 535

°Ro=initial rate of the reaction mixture, *Ry=initial rate
on the autoxidation of {H2AB] (without catalyst), Ro=
Rie—Re, ko '=[Coll}1/Ry, Ro=Ac~'(dA/dt), [Co(ll)]y
=5X10"%M, Ac '=7.04X107>M cm.
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cmols (dA/dDye AZhsled g 27 F3%

“Ro=initial rate of the reaction mixture, *Ryo=initial rate
on the autoxidation of [H:AB] (without catalyst), R,=
R =R, ky ' =[Co(I}]/Rs. Ro=Ac™"@A/dt), [Co(Il)]r
=5X10"°M, Ae~!'=7.04X10"*M cm.
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1 K
+ (o7 ®

Rooll 93 [HAB]® $Xx8 A3l Fig. 3%
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ko Uko=Ry/[Colpd g [HAB] '& =43l
Fig. 58} 6o} vhepdic), [Colrm &40 SAE ¢
P ZHEF] Ha HA ZHE FEF F,
[Colr=[CoL]+[CoL-0O;]+[CoL-H;AB]+ [CoL-
H:AB-0.]8 %t} by &% RE [Colr2 Vhr
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Fig. 3. Plot of initial rate R, against [H;AB] in Q.
saturated (a) and air saturated (b) methanol solution
at 25C . The concentration of [ Co{I1)}Sal-DET)(H,0)]
was 5X10°°M.
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2 a 3 8 10 12 14
{[HAB] X 10*), M

Fig. 4. Plot of initial rate R, against [H,AB] in O,
saturated (a) and air saturated (b) methanol solution
at 25C . The concentration of [Co(IT{Sal-DPTXH:0)]
was 5X107%M.
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Fig. 5. Plot of &,~! against (H,AB] ™! in O, saturated

(a) and air saturated (b} methanol solution at 25C.

The concentration of [Co(I1}{Sal-DET)(H,0)] was 5X

107 M.
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Fig. 6. Plot of £,~* against (H,AB] ™" in O, saturated
(a) and air saturated (b) methanol solution at 25C.
The concentration of [Co(II)(Sat-DPTXH.0)] was 5%
10°% M.
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