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Synthesis and Biological Activity of 2-Methyl-6-chlorobenzene-
sulfonylurea Derivatives

Chen, Wei Wei, Wei Wu, Changchun

Yu, Shujing

Li, Yuxin Li, Yonghong

Li, Zhengming*

(State Key Laboratory of Elemento-Organic Chemistry, Collaborative Innovation Center of Chemical Science and
Engineering (Tianjin), Nankai University, Tianjin 300071)

Abstract In order to study the multi-bioactivity of sulfonylurea (SU) derivatives, twelve novel 2-methyl-6-chlorobenzenesul-
fonylureas were designed and synthesized according to the commercialized SUs skeletons. Their structures were confirmed by
'H NMR, “C NMR and HRMS. The title compounds showed good herbicidal activity against dicotyledonous weeds by
pot-culture method. For example, the herbicidal activity of Sb, 5i and 5j against Brassica napus, Amaranthus retroflexus was
as effective as chlorsulfuron and monosulfuron. The in vitro antifungal test indicated that some of the target compounds exhib-

ited good antifungal activity at the dosage of 50 mgeL~".

Keywords sulfonylurea; chlorsulfuron; herbicidal activity; antifungal activity
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Scheme 1  General synthetic route for compounds Sa~51
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1.3 HIEGEM
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BRI BUR R« /NFEARERI R TSR PR A B R
NG SUREI B LA — 5 HO VR TG P T U Bk
W LT3 R, GRS NEZSERE, Sa,
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BE
1 HISLEY S BIBRFME “ANH12/%, 375 g/ha)
Table 1 Herbicidal activity (inhibition rate/%, 375 g/ha) of title compounds 5
Brassica napus Amaranthus retroflexus Echinochloa crusgalli Digitaria sanguinalis
Compd. Soil Foliage Soil Foliage Soil Foliage Soil Foliage
treatment spray treatment spray treatment spray treatment  spray
5a 29.9 11.6 58.2 82.1 42.9 10.0 0 0
5b 84.8 97.0 97.9 100 63.0 40.6 33.0 69.4
5¢ 97.2 100 100 100 62.1 51.5 28.6 0
5d 77.1 65.5 80.2 56.6 63.1 354 15.8 0
5e 19.9 31.2 87.7 88.1 8.3 15.0 0 10.0
5f 76.5 58.9 64.2 322 38.7 254 13.7 5.8
5g 14.7 46.9 64.4 81.5 314 0 0 36.3
5h 68.7 76.6 52.1 100 45.7 20.0 78.9 0
5i 100 100 84.9 100 47.8 63.1 98.9 0
5j 80.1 95.8 84.9 93.4 30.6 15.0 0 64.3
5k 389 71.5 72.6 99.3 51.1 0 0 69.4
51 83.1 85.7 58.7 49.7 82.1 432 50.4 58.4
Monosulfuron 100 100 100 100 100 74.1 100 86.1
Chlorsulfuron 97.3 100 98.6 99.0 81.5 100 58.1 50.0
“ Monosulfuron( BM %), Chlorsulfuron( S % ).
£2 HAEWEAMEEE (50 mgeL ™)
Table 2  In vitro fungicidal activities (50 mgsL™") of title compounds
Inhibition/%
Compd. — — ; — , ; ,
C. arachidicola P. piricla  S. sclerotiorum  P. capsici R. cerealis C. lagenarium  B. cinerea
Sa 16.7 54.4 69.7 15.6 65.2 76.5 27.5
5b 41.7 8.2 422 423 28.2 55.0 38.7
5c¢ 29.2 42.1 40.0 26.9 14.1 66.2 41.9
5d 313 41.7 20.0 17.6 46.4 50.0 333
Se 20.0 23.0 54.5 18.8 52.2 45.0 20.0
5f 0.0 52.8 20.0 17.6 48.2 30.6 8.3
5¢ 20.0 77.0 57.6 15.6 37.0 76.3 40.0
5h 40.0 24.6 12.1 18.8 69.6 82.5 40.0
5i 41.7 54.4 28.9 46.2 67.7 91.2 16.9
5j 13.3 6.6 12.1 18.8 39.1 15.0 20.0
5k 26.7 24.6 12.1 25.0 32.6 45.0 30.0
51 6.3 333 15.0 59 14.3 27.8 20.8
Chlorsulfuron 0.0 333 10.0 11.8 14.6 8.3 12.5
Chlorothalonil 75 <50.0 <50.0 100 <<50.0 100 95.0
Carbendazim <50.0 100 100 <50.0 99.2 100 100

“ Chlorsulfuron(&fi# %), Chlorothalonil( i %), Carbendazim(Z & £).

H, 5a, 5g, Sh F1 5i XJ 22 M B 451 2285 T 50%. 14
MR R AR, X T SUERE, UIERIA gl N
FLks Z IR B A 5, HAMEGRIH —Er
BRI . mEnE R B — IR E R O €L B
CH(OCH3), It} (5a, 5g, 5h, 5i), A& N1k A4 030 is M
FOER s WEE IR 4 5 4,6 D XUBARES, X
G IENIERS RES- A

2 Zhig

A VAR Ak, TR LBl NI B =
WEFR B o B E IR, SR T — R 2- H k-6 G A LTl
BEIRATAE D). AEMSE SRR 340k & W A BT 1%
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2-HBE-6-FUR MK (1) 2-F BE-4-HI JEBENE (4b) ., 2-% KE-4-
FH 55 -6- S0 IE (4h) . 2-%4 JE-4- A Ik -6- S0 I (4 (R VR
A B A RHCA IR A ), HAuGR Ay w8 o frag
Bk 2Rl

3.2 WEYIMER

32.1 PR 2 F= 3 69 &k

2- H B -6- FUR T BE % (2) S FESTHR 161 A Bk, 1 £ [
1K, 723 76.5%. m.p. 124~125 C. 2-F3k-6-F RNt
Jii 3 W R 2L T (3) 2 MR SCHR[ 18] 10 7 i A 1k, 1A £ ] 4
FEE 93.1%, mp. 128~129 ‘C; 'H NMR (400 MHz,
CDCl3) 8: 7.99 (s, 1H, SO,NH), 7.42 (dd, J=7.9, 1.5 Hz,
1H, PhH), 7.38 (t, J=7.6 Hz, 1H, PhH), 7.28~7.24 (m,
1H, PhH), 4.14 (q, J=7.1 Hz, 2H, OCH,), 2.81 (s, 3H,
PhCHs), 1.20 (t, J=7.1 Hz, 3H, OCH,CHj).

3.2.2 Ak 4 695 %

4a fll dc~de ZCHR[19]H11 %%, 4f F1 4g STk
[20, 2115, 4)~41 Z JESCHR[22] 1) 4% 2-5 Fe-4- S s g
(4a), m.p. 166~167 COCHME™'166~167 C); 2-&
He-4- HSE FEBEIE (4¢), mup. 116~117 COCHRE117~
118 C); 2-% FE-4- LS FEWE I (4d), mp. 152~154 C
CCHREPM54~156 C); 2-F Ft-4- RIS IE (de), mup.
155~156 ‘CCLHMEPN52~154 C); 2-5 E-4- =5 H
FEWEIE (4f), mp. 171~172 CCCHMERY 173~174 C);
2- B He-4- (AR S F L E (4g), mp. 151~153 “C(XX
BRERY150 C); 2-% 5 -4- 1 5 -6- AR 3 B IE (45), mup.
151~153 ‘CCCERAERY155 C); 2-5 FE-4- 14 FE-6-
LS IE (4K), m.p. 91~92 C(CHkE?"89~89.5 C);
2- G FE-4- W i B -6- H AR JE M IE (41), mup. 140~142 C
CCrrE135~137 C).

323 HARKAA 5094

¥ 2- F L -6- F R AL R £ R (3) (2.0 mmol).
BEE % (4) (2.0 mmol)FIN 20 mL HZEHT, JIN#RE [FI3R,
SR AR LY, R OSSR, E
AN, WORBLRRIE R, H I EAE E T S VR )
VRN =1 : 4)], F2ELEY S.

1-(4- s I -2- 55 )-3-(2- F B -6- U R T It 56 ) IR (Sa):
A E AR, P22 75.9%. m.p. 209~211 °C; "H NMR (400
MHz, DMSO-d;) d: 12.44 (br, 1H, SO,NH), 10.95 (s, 1H,
CONH-Pyrim), 8.71 (d, J=4.7 Hz, 1H, Pyrim-H), 7.55~
7.45 (m, 3H, PhH), 7.41 (d, J=4.9 Hz, 1H, Pyrim-H), 2.74
(s, 3H, PhCH;); “C NMR (101 MHz, DMSO-ds) o:
161.57, 159.89, 157.37, 149.06, 143.45, 134.90, 134.51,
132.94, 132.76, 130.92, 116.58, 23.27. HRMS (ESI) caled
for C;,H;CLN,OsS (M + H] ©): 360.9929, found
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360.9925.
1-(4- H 35 e i -2- 36 )-3-(2- FFY 3k -6- 50 7 ik 1 225 ) R
(5b): AMGEAE, P7F 75.1%. mp. 191~193 C; 'H
NMR (400 MHz, DMSO-d,) d: 13.29 (s, 1H, SO,NH),
10.75 (s, 1H, CONH-Pyrim), 8.57 (d, J=5.1 Hz, 1H, Py-
rim-H), 7.54~7.44 (m, 3H, PhH), 7.13 (d, J=5.1 Hz, 1H,
Pyrim-H), 2.73 (s, 3H, Ph-CH3), 2.45 (s, 3H, Pyrim-CHj;);
BC NMR (101 MHz, Acetone-ds) J: 169.96, 158.57,
157.97, 150.24, 144.53, 136.33, 134.44, 134.10, 133.03,
131.21, 116.48, 23.99, 23.59. HRMS (ESI) caled for
C13H14CIN,O5S (IM~+H]"): 341.0475, found 341.0474.

1-(4- F AR R I g -2 - 35 )-3-(2- PP i -6- S S Tt T 328 IR
(5¢): AMEME, 2% 76.3%. mp. 195~197 C; 'H
NMR (400 MHz, Acetone-ds) 0: 13.24 (br, 1H, SO,NH),
9.54 (s, 1H, CONH-Pyrim), 8.44 (d, J=59 Hz, 1H,
Pyrim-H), 7.57~7.48 (m, 3H, PhH), 7.42 (d, J=7.0 Hz,
1H, PhH), 6.63 (d, J=5.9 Hz, 1H, Pyrim-H), 3.99 (s, 3H,
OCH3), 2.83 (s, 3H, Ph-CH;); *C NMR (101 MHz,
Acetone-ds) J: 170.59, 157.21, 156.79, 149.27, 143.66,
135.37, 133.51, 133.27, 132.12, 130.29, 102.92, 53.86,
22.69. HRMS (ESI) calcd for C,3H,4CIN,0,S ([M+H]"):
357.0424, found 357.0423.

1-(4- £ R T g -2 FE )-3-(2- F Bk -6- SUAS B I 32 ) IR
(5d): A, P2F 79.3%. mp. 187~189 C; 'H
NMR (400 MHz, CDCl3) d: 12.98 (br, 1H, SO,NH), 8.25
(d, J=5.9 Hz, 1H, Pyrim-H), 7.39~7.32 (m, 2H, PhH),
7.27~7.25 (m, 2H, CONH-Pyrim, PhH), 6.43 (d, J=5.9
Hz, 1H, Pyrim-H), 4.40 (q, J=7.0 Hz, 2H, OCH,CH,),
2.86 (s, 3H, PhCH3), 1.42 (t, J=7.0 Hz, 3H, OCH,CHj,);
C NMR (101 MHz, CDCls) 6: 169.70, 157.34, 156.46,
149.48, 143.98, 134.96, 133.63, 133.16, 132.14, 130.24,
103.26, 63.76, 23.60, 14.22. HRMS (ESI) caled for
C14H,6CIN,O,S (IM+H]"): 371.0581, found 371.0582.

1-(4- PR JRE 05 g -2- 35 )-3-(2- P i -6- S S Tt 9 328 IR
(5e): AMEME, 7% 79.4%. mp. 205~206 C; 'H
NMR (400 MHz, DMSO-dg) d: 13.03 (br, 1H, SO,NH),
10.74 (s, 1H, CONH-Pyrim), 8.35 (d, J=5.5 Hz, 1H,
Pyrim-H), 7.59~7.38 (m, 3H, PhH), 7.15 (d, J=5.6 Hz,
1H, Pyrim-H), 2.72 (s, 3H, Ph-CH3), 2.57 (s, 3H, SCH3);
BC NMR (101 MHz, DMSO-ds) o: 155.96, 154.89,
149.31, 142.91, 133.92, 132.33, 132.26, 130.40, 112.71,
106.47, 99.49, 22.81, 12.43. HRMS (ESI) caled for
C13H4CIN4O;S, (IM+H]): 373.0196, found 373.0194.

1-(4- =% F L g -2- 35 )-3-(2- H JE-6- EUOR M I 3 )
BR(5): AEEE, 7% 69.7%. mp. 221~223 C; 'H

http://sioc-journal.cn/ 1579
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NMR (400 MHz, CDCls) 0: 12.11 (s, 1H, CONH-Pyrim),
8.88 (d, J/=4.9 Hz, 1H, Pyrim-H), 8.01 (br, 1H, SO,NH),
7.40~7.37 (m, 3H, PhH), 7.28 (d, J=5.2 Hz, 1H, Py-
rim-H), 2.87 (s, 3H, Ph-CHy); BC NMR (101 MHz, Ace-
tone-ds) 0: 161.82, 157.67, 148.69, 143.75, 135.12, 133.71,
133.28, 132.17, 130.35, 121.65, 118.93, 111.61, 22.63.
HRMS (ESI) caled for Cy3H; CIF3N,O5S (IM+H]"):
395.0192, found 395.0187.

1-[4-( - F AR L ) FR Rk e - 2- 3 1-3-(2- F k- 6- U i fith
Btk (S): HEE A, P2 73.7%. m.p. 178~180 C;
'H NMR (400 MHz, CDCL3) §: 12.82 (s, 1H, SO,NH), 9.60
(br, 1H, CONH-Pyrim), 8.73 (d, /=4.5 Hz, 1H, Pyrim-H),
7.36~7.34 (m, 2H, PhH), 7.28~7.25 (m, 2H, PhH, Py-
rim-H), 5.29 (s, 1H, CH), 3.45 (s, 6H, 2>X OCHj,), 2.87 (s,
3H, Ph-CH;); “C NMR (101 MHz, CDCl;) d: 159.79,
156.50, 149.49, 143.88, 135.04, 133.75, 133.20, 132.08,
130.24, 119.78, 113.18, 101.70, 54.12, 23.55. HRMS (ESI)
caled for C;5H;3CIN,OsS ([M+H]+): 401.0686, found
401.0687.

1-(4- F -6 UM g -2- F5)-3-(2- F1 B -6- S AR Tt T 25
fiR(5h): EGEAER, P2 77.3%. mp. 206~208 C; 'H
NMR (400 MHz, Acetone-ds) 6: 12.90 (br, 1H, SO,NH),
9.68 (s, 1H, CONH-Pyrim), 7.55~7.42 (m, 3H, Ph-H),
7.26 (s, 1H, Pyrim-H), 2.84 (s, 3H, Ph-CHj3), 2.58 (s, 3H,
Pyrim-CH;); °C NMR (101 MHz, Acetone-de) 6: 170.19,
161.54, 156.89, 148.81, 143.66, 135.23, 133.67, 133.21,
132.16, 130.34, 115.03, 22.76, 22.64. HRMS (ESI) calcd
for C;3Hi3CLN,OsS (M + H] ©): 375.0085, found
375.0080.

1-(4- 48 2 -6- S M g -2- 318 )-3-(2- F 3 -6- S R Tk Ik
FONRGI): ATE A, 775 74.2%. m.p. 184~186 C; 'H
NMR (400 MHz, Acetone-ds) 6: 12.49 (br, 1H, SO,NH),
9.71 (br, 1H, CONH-Pyrim), 7.52~7.42 (m, 3H, Ph-H),
6.71 (s, 1H, Pyrim-H), 4.05 (s, 3H, OCHj3), 2.82 (s, 3H,
Ph-CH3); *C NMR (101 MHz, Acetone-dg) J: 171.27,
160.08, 156.65, 148.65, 143.77, 135.05, 133.72, 133.28,
132.21, 130.36, 101.46, 54.96, 22.69. HRMS (ESI) calcd
for C;3H;3CLN,O,S (IM+H]"): 391.0035.9956, found
391.0036.

1-(4- F 3 -6- Pt 2k s i - 2- 35 )-3-(2- P 3k -6- S 2 Tk
B EOIR(S)): AR, 722K 75.7%. m.p. 185~186 C;
'H NMR (400 MHz, CDCls) ¢: 13.14 (br, 1H, SO,NH),
7.60 (br, 1H, CONH-Pyrim), 7.42~7.19 (m, 3H, PhH),
6.76 (s, 1H, Pyrim-H), 2.86 (s, 3H, Ph-CHj3), 2.58 (s, 3H,
SCH3), 2.40 (s, 3H, Pyrim-CH3); *C NMR (101 MHz,
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CDClL) o: 155.63, 151.21, 149.35, 144.02, 134.95, 133.59,
133.21, 132.14, 130.25, 112.50, 99.99, 23.60, 23.48, 12.97.
HRMS (ESI) caled for Cy,H;(CIN,OsS2 (M +H]"):
387.0352, found 387.0352.

1-(4- S5 JE - 6- P it R M g - 2- 6 )- 3-(2- PP - 6- 50K
MRS IR (Sk): AR, =% 74.3%. m.p. 153~
155 °C; '"H NMR (400 MHz, DMSO-dj) 6: 13.01 (br, 1H,
SO,NH), 10.70 (s, 1H, CONH-Pyrim), 7.54~7.44 (m, 3H,
Ph-H), 6.55 (s, 1H, Pyrim-H), 3.91 (s, 3H, OCHj), 2.72 (s,
3H, Ph-CHs), 2.55 (s, 3H, SCH3); °C NMR (101 MHz,
DMSO-dg) 6: 171.99, 169.65, 156.24, 149.49, 143.53,
134.89, 134.49, 132.85, 132.80, 130.92, 97.19, 54.93,
23.31, 13.27. HRMS (ESI) caled for C;4H;cCIN4O,4S,
(IM+H]"): 403.0301, found 403.0310.

1-(4- 1 JFE 22 - 6- PP R R M g - 2- B )- 3-(2- PP - 6- 5K
REIEIE) IR (SD): A G, 25 72.4%. m.p. 227~
229 °C; 'H NMR (400 MHz, DMSO-d;) &: 14.02 (br, 1H,
SO,NH), 10.23 (br, 1H, CONH-Pyrim), 7.62 (br, 1H,
NHCHj), 7.56~7.53 (m, 2H, PhH), 7.44~7.42 (m, 1H,
PhH), 5.51 (s, 1H, Pyrim-H), 3.81 (s, 3H, OCH), 2.84 (s,
3H, NHCHj3), 2.73 (s, 3H, Ph-CH;); *C NMR (101 MHz,
DMSO-dg) 6: 169.67, 164.49, 156.58, 150.16, 143.41,
135.29, 134.19, 132.94, 132.69, 130.82, 80.73, 54.37,
28.26, 23.33. HRMS (ESI) calcd for Ci4H;cCINsO4S
(M+H]"): 386.0690, found 386.0690.

3.2 B EPaEiE iR
32,1 FRFEMEMRX

K FH 2 L P B b A 3 AT B B M DA
PLVH 2 (Brassica napus)~ AL UG (Amaranthus retroflex-
us)~ MY (Echinochloa crusgalliyflt JE (Digitaria ad-
scendens) NHARVEY), U AR B0z fiff [ A %) HE 24
3.2.2  APE PR

F P I BOAR T 1k & 0 % 16 4 48 BEW B (Cerco-
spora arachidicola) « ¥ R # 89U H (Physalospora
piricola) MW 1% B (Sclerotinia sclerotiorum) B
¥ B 0 W (Phytophthora capsici) ~ /N 2 8L K 95
(Rhizotonia cerealis) ~ 74 JI\ ik JH W5 & (Colletotrichum
lagenarium) R 3% N K 595 W (Botrytis Cinerea) 7 PP
995 B8 ) AR PN B VS P, LA B (Chlorothalonil ) 1 22
R (Carbendazim) Ay X 2.

4Bt Bl (Supporting Information) Ak 3 ) 'H
NMR EE, His6&9 5 1) 'H NMR, °C NMR Al
HRMS K3 . 31X 26 44 kL 0] DL %6 2% AR T ) b
(http://sioc-journal.cn/) I N #k.
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