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Abstract: 2-Methylthiobenzothiazole (MTBT) was synthesized by one-pot electrolysis with 2-
mercaptobenzothiazole (MBT) as substrate and tetramethylammonium chloride (TMAC) as methyl source

at room temperature and normal pressure. Under the conditions of 100 mL solution, #n(TMAC) : n(MBT)=
3:1, ¢c(MBT)=0.1 mol/L and total quantity of electricity being 1.5 times of theoretical value (964.85 C),
the yield of MTBT was 88.6%. The density functional theory calculation indicated that the product coming

from electro-reduction of TMAC, trimethylamine accelerated the electro-oxidation of MBT and formation

of MTBT, which was in accord with the experimental results.
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Table 1 Concentrations of TMAC and MBT in electrolytes
WIRFS  TMAC ¥/ (mol/L)  MBT ¥ JE/ (mol/L)
1 0 0.1
2 0.1 0
3 0.1 0.1
4 0.2 0.1
5 0.3 0.1

FE = B B A R EATES 1~ 0 R AR R 0 0 A
RZEMAR,  TAF B A BB AR R AL b, St
HLRCR FH Ag/AgCl LR o HLO AR K 10 mV s,
HL 57 7 1 -2.5~2.0V (vs. Ag/AgCl ),
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SEFSAEM 1.0~2.0 fi% . AR L, 1T U8B, B
UM HEZE bR 2 TK O, MY, KHAHT
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(8161 IR (v/em™): 511, 556, 687, 748, 783, 884, 1039,
1080, 1171, 1246, 1302, 1493, 1598, 2842, 2948;
'"HNMR (400 MHz, CDCly), J: 3.81(s, 3H, CH,),
6.90~6.92 (m, J=8 Hz, 1H), 6.93~6.97(m, J=8 Hz, 2H),
7.27~7.31(m, J=8 Hz, 2H).
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Table 2 Yield variation with molar ratio of TMAC to MBT

n(TMAC) : n(MBT) 1:1 2:1 3:1
/% 75.5 86.9 88.6

W HWRBREZ 1.00x 1073 A/em®, B FIISMHEMN 1.5
& (144728 C), WCRLL MBT ¥ iy g 4,

M 2 7T, 24 n(TMAC) : n((MBT) A 1: 1.2 :
1. 3:1 0F, 28 3~5 MHEWA MTBT WCRA 518
75.5%. 86.9%. 88.6%. WHEM N MBT 5 TMAC
S5/, 1 MBT s FHE 2 H7E TMAC (1)
HIRFH 2 55 MBT $#4b %8 TR, i n(TMAC) :
n(MBT)>2 J&, FHCRIEIEAY Y . n(TMAC) :
n(MBT)=3 : 1 Xt [ B I & & n(TMAC) :
n(MBT)=2 : 1 {UTH&E 1.7%, FiLlikh n(TMAC) :
n(MBT)=3 : 1 C &R MIE, et s
TMAC B2 A2 I A B T r=eR 4 5 o

R (C) M= ns2m i3k 3,

23 R L I R AR AL
Table 3  Yield variation with current density
C/(%x 1073 A/em®) 0.50 1.00 1.50
/% 89.2 88.6 80.4
W n(TMAC) : n(MBT)=3 : 1, W NBIBMEM 1.5 f%
(144728 C),

HE% 3 A, AL A 0.50 X 107, 1.00 X
10°, 1.50x 107 A/em’ i}, X} MTBT W50
89.2%. 88.6% . 80.4%, HL L% AL/, HL R AAIR,
RIS R R, PEIR G . S E 1.00 x
107 Alem’ FHF=HIBCRMEL, 0.50x 107 A/em’ HL
BT P 2 0.6%, H 2 H fiff s 6] 4022

%o MFEHIWCR FIAE 2 s (6] W 5 T % B, i DL k4%
1.00 x 107 Alem® Nyl RS
FHL 1 X5 P AR A 5 T DL 4

x4 WCREEREMN A

Table 4 Yield variation with quantity of electricity

iR 1.0 Ty 1.5 Ty 2.0 Ty
R /% 82.3 88.6 88.9

1 n(TMAC) : n(MBT)=3 : 1, HLIR#E A 1.00 x 107 A/em’,

FH 2% 4 AL, S A o BE L E 1Y 1.0.1.5,
2.0 f5HF, XN MTBT OR 7518 82.3% . 88.6%.
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BN FrRL, SRS 1S AR N i

ZE b AR AR B 100 mL 5 9 A
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HLRIEE, N A PF MBT 55 MBT AH 5 5 0§ 4 Fh
(A o (CH )N BH 2 138 JF HL I 323 2,00 V.,
5 4 RSP n(TMAC) : n(MBT)=2 : 1, H
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Fig. 4 Enthalpy change of every step in three kinds of routes
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