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Synthesis and Herbicidal Activity Research on Phthalein Imide Substituted Phenoxy
Carboxylic Acid Ester Quaternary Ammonium Salt Compounds
LIANG Shuang, LIU Peng-fei, CHENG Xue-ming, MA Hong-juan, YAN Ke-cheng, LI Bin”

(State Key Laboratory of the Discovery and Development of Novel Pesticide, Shenyang Sinochem Agrochemicals R&D
Co., Ltd., Shenyang 110021, China)
Abstract: Quaternary ammonium compounds are generally highly soluble in both lipid and water. Phthalein imide
substituted phenoxy carboxylic acid ester quaternary ammonium salt new compounds were synthesized from
2-chloro-4-fluoro-5-nitrophenol via substitution reaction, reduction, acylation, esterification and quaternization to obtain
target compounds. The bioassay results showed that all synthesized compounds exhibited herbicidal activity and the
inhibition rates of most compounds to Zinnia and Abutilon theophrasti were over 85% at the dosage of 150 g/hm”.
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1.2.1 2- -4- -5- 2
9.58 g 0.05 mol 2- -4- -5-
<200 mL N,N- 6.92 g 0.05
mol 542 ¢ 0.05
mol 80C 5h 0
500 mL
200mL 2
2 9.38¢g 71.2%.
122 2- -4- -5- 3
527 g 0.02 mol 2- -4- -5-
<100 mL <100 mL
13.10 g 0.10 mol
35% 10.00g 0.10mol . 2h
200 mL
200 mL 200 mL .
200 mL
+
9:1 3 200g 42.8%.
123 2- -4- -5- 4
1.60 g 6.84 mmol 2- -4- -5-
50 mL 1 mol/L
8.00¢g °
o 2h
o 100 mL

CDCl, TMS .LC-MSD-Trap-VL
X4 N
Agilent 1100 °
1.2
2- 4- -5- (2]
(3]
[4-5]. C-1
0

3 4

(0]
0/\/ ~
/ t CH}I (0] N/
o S ﬂ“* e i KI At

4 1.26 g
82.4% HPLC 95.0%.
124 2 -5 -1- -12- )-4-

5
1.00 g 4.55 mmol 2- -4- -5-
.0.70 g 4.55 mmol

20 mL 8 ho
50 mL 50 mL
50 mL . 50 mL
5
095¢ 59.0%.

'H NMR 300 MHz, CDCl, & 1.82 (s, 4H), 2.42 (s, 4H),
4.72 (d, 2H), 6.80 (d, 1H), 7.30 (d, 1H), 9.09 (s, 1H).
1.2.5 6-1
0.39 g 1.1 mmol 2- -5+

-1- -1,2- )-4- .0.10g 1.1
mmol N,N- .20 mL
0.04 g 4- 042 g 22
mmol 1- -(3- )
0 6h o
50 mL 30 mL
50 mL . 50 mL
+ 100 :
1 6-1 0.15¢g 32.1%.

'H NMR 300 MHz, CDCl, & 1.82 (s, 4H), 2.20 (s, 6H),
2.42 (s, 4H), 3.24 (m, 2H), 3.70 (m, 2H), 5.13 (d, 2H), 6.78 (d,
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1H), 7.28 (d, 1H), 7 cm 1
1.2.6 C-1 cm o

0.21 g 0.5 mmol 2- -5-( 2~4
-1- -1,2- )-4- 2-(N,N- Engineer Research Ltd.
) 6-1 10mL 1.95 kg/cm? 500 L/hm?
0.35 g 2.5 mmol 1.48 km/h, 3 o
2h o
5 mL
C-10.13¢g 158~160C HPLC N 2,
95% 441%,
'H NMR 300 MHz, CDCl; & 1.83 (s, 4H), 2.41 (s, 4H), 2 >
3.04 (m, 2H), 3.11 (t, 9H), 3.36 (m, 2H), 4.88 (s, 2H), 6.78 (d, 1% 1%
1H, J=6.3), 7.28 (d, 1H, J=9.0). 600 ghm’ 150 ghm® 600 ghm® 150 g/hm’
MS m/z 439.1 [M-T]. C-1 100 100 100 90
C-1 1 C-2 100 85 90 50
C-3 100 100 100 90
j@( C-4 98 90 70 60
:ﬁg OArrO\/\Rjﬁi \
600 g/hm?
| 90% 150 g/hm? .
R! R? R? /C 3
C-2 CH; CH; CH,CH; 111~112
C-3 CH; CH; CH,CH,CH; 114~115
Cc-4 CH; CH,CH; CH,CH; 120~122
C-2 o o 150 g/hm? C-1.
'H NMR 300 MHz, CDCl, & 1.36 (t, 3H), 1.83 (s, 4H), C-2.C-3.C-4 85%
2.41 (s, 4H), 3.30 (s, 3H), 3.38 (s, 3H), 3.48 (q, 2H), 4.08 (m, C-1 C-3 90%.

2H), 4.75 (m, 2H), 4.87 (s, 2H), 6.80 (d, 1H, J=6.3), 7.30 (d, 1H,
J=9.0).,
MS m/z 453.1 [M-T],
C-3 o
'H NMR 300 MHz, CDCl, & 0.99 (t, 3H), 1.63 (s, 2H),
1.83 (s, 4H), 2.41 (s, 4H), 3.25 (d, 6H), 3.48 (q, 2H), 4.10 (m,
2H), 4.76 (m, 2H), 4.84 (s, 2H), 7.00 (d, 1H, J=6.3), 7.30 (d,
1H, J=9.0),
MS mlz 467.1 [M-I]
C-4 o
'H NMR 300 MHz, CDCl; & 0.98 (t, 6H), 1.83 (s, 4H),
2.43 (s, 4H), 2.55 (q, 4H), 2.72 (t, 2H), 4.27 (t, 2H), 4.68 (s,
2H), 6.78 (d, 1H, J=6.6), 7.30 (d, 1H, J=9.0),
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