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Kinetic Study on Oxidation of 1-(3,4-Dimethoxyphenyl)ethanol
Catalyzed by Copper(ll) Complexes
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Abstract 1-(3,4-Dimethoxyphenyl)ethanol (DMPE) was synthesized and used as the model of lignin. Ki-
netics of the reaction of DMPE with hydrogen peroxide catalyzed by three copper(Il) complexes was studied
in phosphoric acid buffer solution at 40 ‘C. A kinetic model of catalytic oxidation of DMPE was suggested,
and the kinetic parameters &, and K, under different conditions were obtained. The catalytic efficiency of the
copper(Il) complexes increased with increasing pH. The complex with the electron conjugated ligand
showed the best catalytic activity on the oxidation reaction. A possible catalytic mechanism of the oxidation
of DMPE was proposed and discussed in detail.
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Bt NN-XU(2- £ F-5- F - K Mg -4- M1 FY 3 ) 2 I
B G PN Cu) B2 SCHR[17177 754 . Anal. caled
for C1gH,sNsOCuCly: C 43.71, H 6.14, N 15.90, Cl 16.15,
Cu 14.44; found C 43.73, H 6.13, N 15.91, Cl 16.16, Cu
14.3.

BCAR NN-L(2-(2-F2 £33 ) & H8) Ik e S LA
e & # (L*Cu) Z % SC ik [18] 4 A . Anal. caled for
Cu,N,O4C oHas: C 28.37, H 5.67, N 13.24, Cu 30.02;
found C 28.27, H 5.68, N 13.12, Cu 30.08.
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18.56; found C 43.80, H 6.19, N 14.50, C1 19.01.
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Figure 1 Structures of three copper(Il) complexes
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Figure 2 UV spectrum of DMPE oxidation by H,O, catalyzed
by L'Cu
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Figure 3 The kinetic model of catalytic oxidation of DMPE
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Table 1 Initial reaction rate 7, (10° moleL 'ss™") of the oxidation of DMPE catalyzed by copper(Il) complexes at 40 ‘C

[S]o/(mmolsL™") L'Cu L2Cu L’Cu
650 7.00 75 800 850 650 7.00 750 800 85 65 70 75 80 85
1 055 234 149 182 473 1.67 209 28 435 97 44 89 16 216 12
2 075 331 249 301 73 205 329 468 704 15 50 12 19 286 207
3 094 373 264 373 813 225 418 572 924 21 55 13 24 311 236
4 098 442 346 512 102 246 473 622 108 24 57 13 25 321 289
5 1.06 567 386 562 114 261 48 684 176 28 57 15 26 358 289
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Table 2 The kinetic parameters k, and K, of DMPE oxidation catalyzed by copper(Il) complexes
CuL' Cul? CuL’
pH 3 -1 3 -1 37 1 3 -1 3 -1 3 -1
10° ky/s 10° K,/(moleL ) 10°ky/s 10° K,/(moleL ) 10° ky/s 10° K,,/(moleL )
6.5 0.681 1.51 1.44 0.848 3.10 0.435
7.0 2.19 1.90 3.13 1.540 8.15 0.829
7.5 2.88 2.85 5.48 2.850 154 1.020
8.0 5.85 5.53 9.93 3.120 20.3 2.060
8.5 7.93 2.38 22.1 3.580 24.6 3.050
pH 0N AT BE S T AL FIE S W AEAE R A L 2 i |
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.
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Table 3 Calculated values of £, and pK, of the catalytic oxida-
tion of DMPE at 40 C

Complexes 10% k'y/s™! pK,
L'Cu 0.766 7.51
L2Cu 1.520 7.48
L’Cu 2.680 7.38
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Figure 4 Plots of 1/k, vs. [H']

1 AEAER. HLO, (KW A AR E R 51 v 85 T4
H,0, ==HO; +H" ®)

SRIG, BB HO, Al LCu" 4545, Tk g 1Al (1)
M T 4 i LCu'-"OOH.

LCu+HO; =——=LCu"-O00H ——LCu'-OOH (9)

FRAE A SCI IR A5, BATHR T Uil 5 iR i
WAL RNV HLEE: B8, 76ROV AR R TRy W) 4 2
WETEM R M*(OH ) 54 DMPE(S)4: & 5, it
"OOH B BUEY o B L0 H, KW H T
IE IS HIRCAL Y OH 45 & AE UK. KM S Kk —41H
TR AT B F R EE T A Se; (R FIH Fl
M*(OH i85k LCu'. BJE A FRFEH A Se 55tk
Ykl M*(OH )45 & TRl S O s — AN LR — N7,
PERSG ) DMPK, 1l LCu' #¢ HO, U s Vi P,
ok i 1 = H 25 T AR S TR M*(OHD).

2.3 =ZHMEREI)ESYENLFEIER LR

N 3 AT I = AN ] (R T 5 04 Sk AL
I KX DMPE (IEALTEPEF ) L*Cu>L*Cu>
L'Cu. IXA[RERE i TIX = FAE A0 H0, BTGk A



No. 1 WAEEE. 4B HhC AL EAL 1-3,4- A IEIR) LEM B 240 5T 31
S
Hoq: /—\ 'QOH
--OH"
(M¥OH)) (M*S(OHY) “OOH' H0
N C
OH"
M*(OH) + H0 + OOH

LCu O0H Lcu OCHs 0cHs

! v OCH3 OCHjg

(M%) H,0,

Bl 5 DMPE fi#fb 540 1] fig e WAL EE

Figure 5 Possible catalytic mechanism for the oxidation of DMPE
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