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Analysis of Electrolytic— oxidation Products of Substituted Aromatics
by GC- MS ( II)

BI Liang_wu L LU Xian_zhangl, XU Peng_xiangz, 7ZHAO Zhen_dongl, CHU Fu_Xiang]
( L. Institute of Chemical Industry of Forest Products, Chinese Academy of Forestry, Nanjing 210042, China;
2. Department of Chemistry, Xiamen University, Xiamen 361005, China)

Abstract: The GC~ MS analyses of electrolytic— oxidation products of three substituted aromatic conr
pounds are reported in this paper. Seven, six and six major constituents have been identified in the elec
trolytic— oxidation products of toluene, p_methyl anisole and p _tert _butyl toluene, respectively. Since
the required target products of electrolytic oxidation for the above three substituted aromatic compounds
are berzaldehyde, 4_methoxy benzaldehyde and p_tert_butyl benzaldehyde, our findings on the yields of
the oxidation products have been discussed in terms of the extent of electrolysis.
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Table 1 Analytical results of electrolytic oxidation products of toluene
Nt/ min Relative MS fragment M Compund
content/% ml z(Iv/ %)
A- 1 3.66 2543 (43, 91100, 6520, 63 11), 50(10 CHs  Toluene
B-1 509 L8 110045), 109 100), 83 26), &(11), 51(10), 50 14) CHF  (Flwmomethyl) benzene
-1 7.88 1035 106 36), 105 100), 78 13), 77(82), 7411, 51(37), 50(37) CHO  Beral dehyde
D- 1 844 288 123, 21(50), R4, 91(100), 7911, 7H 34), 6(27,  CHioO (Methoxymethyl) benzene
51018, 50014
E- 1 159 2087 15X 1), 12(10, 121(10), 105 12), 91(35), 7740, 5I(15)  GH,0, Bemwaldehyde dimethyl acetal
-1 12.98 0.40  150( 46), 108 100), 107(30), 91( 71), (57, 43 37) GHy0s  Bemyl acetate
G- 1 18.04 L. 74 1660 55), 135 100), 107(19), 92( 15), TI(34), 64(11), 63 15), GH 40 Methyl 4_methOXybenzoate
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Fig. 1 Chemical structure of electrolytic oxidation products of substituted aromatics
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Table 2 Analytical results of electwolytic oxidation products of p_methyl anisole
No  tz/ min Relative w5 fmgment M, Compound
content/% m/z(1r/%)
A 2 434 24 122100, 121(47), 107(34), 91(27), 7922), 71 31), S5I(10) GO p _Methyl anisole
B-2 524 653 13816, 12368, 110(59, 108(49, 107(80), 9559), CsHiO:  2_Hydroxy _4_methyl anisole
770100), 51(39), 50(34)
-2 882 848 15259, 151(22, 122(16, 121(100), 91(20), 7820), 77(31) CsHuO: 4_Methoxybemzyl methyl ether

51(11), 50( 10)
D-2 929 398 13649, 135100, 107(20), 9(14), 77(45), 63 19), 0(15  CsHs0: 4_Methoxl berzaldehyde

E-2 11.79 6.3 1823), 15211), 151(100), 136(10), 135(29), 77(12) CoH,.0;  4_ Methoxy berzaldehy de
dimethyl acetal
G- 1 12.11 3.23 16659, 136010, 135(100), 107(14), 92(12), 77(30), 63 15) CeH,i0; Methyl 4 _methoxybenzoate
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Table 3 Analytical results of electralytic axidation products of p _tert _butyl toluene
. Relative MS fragment
No ¢/ min content/% il 2 (141 %) M: Compound
A-3 531 0.70 148 2), 134 12), 133 100), 10X 57, 93 9, 91(14), 657) CuHyg  m_tert _Butyl toluene
B-3 5.48 275 W 27), B4 1), B 100, 1157), 105 2), 91(9, 5718) CuHe p _terr _Butyl tolueme
C- 3 10.45 9.07 178 20), 164( 13), 163 100), 131(10), 121(18), 91( 15), CioHis0  p _tert _Butylberzyl methyl
45(20) ether
D-3 10.58 26.79 162 13), 148 12), 147( 100, 11929, 91( 42), 77(8 CHi.0 p _tenr _Butylbenzaldehyde
E- 3 13.31 54.8 208 1), 178(15, 177(100), 162( 22), 147 14), 1199, Ci#H2002 p _tert _Butylberzaldehyde
91(13 dimethyl acetal
F-3 13.72 215 192(10), 17§ 13), 177( 100), 161(7), 149 20), 105 9) CiHi602 Methyl p _tert _butyl berzoate
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25
, 0.2~ 30mg/L 3.0~ 20.0
mg/ L , Y=2173x+ 1147.5(r= 00998 9) Y= 72.366 x+ 7 344.9
(r= 0.999 6) UPAC (30) 0 1m/L 10. 0 mg/ L
11, RSD 1.2%
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Table 1 Results for the determination of procyanidins samples and recovery of method
Samcle Label claim Amount Added Found Recovery
np m/(me* tablet” ') m/ (meg* tablet” ') o/ (mge LY pr/(mges L7 R/%
1 50 8.7 0 48 0.49 102
0 % 0.933 97
2 9% %. 1% 0. 48 0.485 101
0 % 0.987 103
* grape seed( ); ** product: Sichuan Dali Natural Product Company( )
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