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Study on herbicidal activity of innovative compound ZJ10361

XU Xiaoyan’, XU Tianming, PENG Weili, ZHONG Liangkun, YAO Yanfei
(Zhejiang Chemical Industry Research Institute, Hangzhou 310023, China)

Abstract: In order to investigate the potential application value of a novel compound ZJ10361 [1,3-
dimethyl-4-(2-methyl-4-methylsulfonyl-3-(2-p-tolyloxy)ethoxy)benzoyl-1H-pyrazol-5-yl ethyl
carbonate], the herbicidal activity, safety, selectivity, spectrum of weed control and field trial were
studied. The result of greenhouse tests showed that ZJ10361 was safe to maize at the dosage of 150 g/hm’.
However, there were some hazard to other crops. There was different safety in three maize varieties, the
safety to waxy corn(Kenuo 986) was highest, that to hybrid corn(Yedan13) was the second highest, and
that to sweet corn(Huazhen) is the lowest. The selectivity coefficient of ZJ10361 between maize(Zea
mays) and Amaranthus retroflexus and Eclipta prostrata was 4.0-4.5, which showed that the compound
had good selectivity. ZJ10361 had good herbicidal activity to broadleaf weed, and it’s weeding

spectrum was wider. However, it was less effective to grassy weeds and sedges. The field test results
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showed that at the dosage of 300 g/hm?, the compound is safe, and the total weeds controlling efficacy
was 86.9%. The weed controlling was roughly equivalent to mesotrione at dosage of 225 g/hm?*. The

compound had potentials to be used as maize herbicide for controlling broadleaf weed.
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EX 1 ZJ10361 KYiiTREE
Scheme 1 Design strategy of ZJ10361

1 #MR57EE

1.1 UFEFEE

3WPSH-700 & [ 2 Wi 55 52 B (B 5 AWML
EWEFEAT): BSA2202S-CW HEL T~ K (4 [ 28 % F)
Hr); X-303D WMAKAE (DM B LA A TR
AF); NTAMREE (WiLRe N THEEA R A
SEMi); 825, 835 AR EB WA (i 1 Socorex).
1.2 IR 5

95%ZJ10361 JRZj (FH#TILAE L T 7B & ik
HEE), SMRMEEHEH: 'HNMR (CDCL), 6:
1.28~1.30 (t, J=7.2 Hz, 3H, -CH,CH3), 2.30 (d, 6H,
Ar-CH;), 2.34 (s, 3H, pyrazole-CH3), 3.28 (s, 3H,
-S0,CH3;), 3.66 (s, 3H, pyrazole-CH;), 4.12~4.14 (q,
J=7.2 Hz, 2H, -OCH,CH3), 4.36~4.37 (m, 2H,
-OCH,-), 4.44~4.45 (m, 2H, -OCH,-), 6.86~6.87 (d,
J=8.4 Hz, 2H, Ar-H), 7.10~7.11 (d, J=8.3 Hz, 2H, Ar-
H), 7.15~7.16 (d, J=7.9 Hz, 1H, Ar-H), 7.88~7.89 (d,
J=7.9 Hz, 1H, Ar-H); MS, m/z: 530 (M+H). *fi&

25778 97% RS Sl (mesotrione) 524 (ZZ U+ 1L
THRAA).

SR 24 F DMF W il A 08093 o 550 4
N 5.0% 25, Wi % A BRI H S B E BN
0.1% I:3ii—80 [ 1K MRS o
1.3 fHilHE

W Y Setaria faberii~ % Beckmannia
syzigachne % Eleusine indica~ 5 JE
Digitaria sanguinalis~ ¥ Echinochloa crus-
galli- HHUW Alopecurus aequalis ¥k H
Polypogon fugax F-3AK Poa annua. T K
Abutilon theophrasti~ =4+ Pharbitis nil. fRIRHK
Nicandra physalodes~ 8 Cassia tora. Y5l %
Bidens pilosa~ /NSE3E Vicia hirsuta~ Fv2¢ Brassica
juncea YRELE Commelina bengalensis. %%
Stellaria media~ /N3 Chenopodium album. F&H
W Galium aparine. #&U8 % Descurainia sophia. %}
ZH Y Geranium carolinianum K4 K Carpesium

abrotanoides R Ui Amaranthus spinosus. %%
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Solanum nigrum. RIELVE A.retroflexus~ ™k
Boehmeria nivea. )T i fli Phytolacca
americana~ %W E.prostrata. BT Rumex
acetasa~ X% Aster tataricus~ HIRH Mazus
japonicus~ 4113 Centipeda minima. Ff L%
Lindernia procumbens. T5Eh % Commelina
communis~ JeAt % Lindernia antipoda B-M 7K
Ammannia arenaria~ i Ti ¢ Rotala indica. 3
Polygonum humifusum~ WRAHEL Bidens tripartita-
KE % Clinopodium chinense~ T4 ¥ Leptochloa
chinensis~ H RIS EL Fimbristylis miliacea %
% Avena fatua~ HARF U Alopecurus jponicus-
SIS E Cyperus difformis. A2 Fh-1 1)K B #iiL
WM AR 2 55, 7K 203 85% LA ks
14 Hit(EY

/N Triticum aestivum~ FK Z. mays. IKF
Oryza sativa~ W4t Gossypium hirsutum. K5
Glycine max~ JM=¢ Brassica campestris. {EY)F¥1
T B #T AR B A R 2 7
L5 XM MELTIR

Wy L E AR RS RS
B, WAL 1220 3SR A BTN AR X AT
B U B U AR A TR A A
L6 REHE

PLF 1.6.1~1.6.4 75 P 156 450 R i = 2o
FE AR 7.5 em B FPRE 24 L, 11.5 cm 1
TR FIAEAEY), FBE P+ B, (EWM &
NTARFEIRFMESE, BOEMFEZFIRE N 28 °C,
FHRHBEE 9 80%, HEHE TR . FHAE 28 #8 I 1 m
. MERMTEZEPRER, BREEHE 25~
35°C, MR ERTFE 50%~90%. il K
2 3~4 W, IS H B S e B AT 2 70 5
RoEE, BEBTE A 0.1281 m?, JEZ5E 10 mL,
TAEE 71 0.2 MPa, HRE 31.91%. B4 HX
M, A 3 IRESR, MEEFHE 4~5h, BAR
ENEETE, BFRFAMRE L, T4 30d 480554
RIER AR S5 R .
1.6.1 FREFMERE LR RR MR S.
faberiiv 5 JE D. sanguinalis~ % E. crus-galli.
THiJEK A. theophrasti~ #81 E. prostrata. REW A.
retroflexus. RCFRFIEA 37.5. 75 1 150 g/hm?,
BRI 0 2G5 T30 d 5K H 0~100 43
25 H LS E P A g 45 R .

1.6.2 o2 HERE HIIEMRINET
aestivum (3% 158). £K Z. mays (K 108). 7K
T O. sativa (4FF% 9714) WAL G. hirsutum (R
2 5). K& G max (W 5 5) FHEE B. campestris
(W 72), FEVEKR 4 /B, 757 0%
73 150 g/hm? & N7 ZE M A EE, 5y R
WA A IR 2GR AL B S B TR B R R,
30 d J5 H WO A & AR 2 F (A K A
E, %)o

XEAS ] S EOK 1 2 AR 0 Sl IR B
B BB F KRR B K ARR S A RN 986, i
13 M R bR, HREN 37.5. 75,
150, 225. 300. 450 f1 600 g/hm?, T %5 30d
FREfh b 6 E, F S S AH] R %, JEXT L
PEREAT T 22500, BRASOAS [A) T oK i b 2 (] (1) 22 4
PEZE S MR AR 24 55 P A= 000 6 v U 3R A T
JE s ZiFIHE D AN H N T 10% RN L4,
T 11%~30% R B RME H, 1 31%~50% Nt
FEE, KT 51% NEHE,
1.6.3 X ER#EERKE EFEAREDEXZ
mays (A2 K 108) FIBUKIR K EE N7 E. prostrata. X
K0l A. retroflexus 1E R R, T EK 4 1
WL R 3 MR T EM I E AR . TZ5)530d
JE AR B A A EOK F A e, (RS A
Hi12Z . H DPS Geit 3 A A A7 75 - P [e] )5
W, SRHUED, o ME M EDgo 18 . H HARTE K
ED,, 18 5 8UR S5 ) EDgo 18 1 EL A8 T 3 HAE K
KE 8 b b2 8] e B R
1.6.4 BERFEERG  PLIK AN H A 04
43 Fh, KEFEFIE 150 g/hm’. T-24)5 30 d R H
H A AR 25 SR o BI04 Rk an N AR HEr D
PP T 24 70 R R - v B UK (BR TR M >
90%) B (FRHEIEE 80%~90%) 1 B UK (B
FEME 60%~80%) — MR 245 (FR BE 1 30%~
60%) FIR 24 % B (BRETE 1 < 30%).
1.6.5 HIEZHZRKK" RIEFEHTTHMN FHH E
KHHEAT, ZJ10361 AbEE A ZGT & h 75+ 105,
150, 225 A1 300 g/hm?, i 18 24 751 i il 35 i 1) 5 %%
P E o FEORH A4 3~5 T 25 w55
AR BE . WSROI G N T A TR A
AFEH) 3Wbs-16 HFHMWE A, TAEKRITA
0.2 MPa. 5/ NX R E BEYLIX ZHARS, AR 20 m?,
3ES . I H KRN FBHE 9867, ALFE S
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MM A E TR B AA4FH, R FE
WHEER LR E B . T24)5 5 d PSR E 2
FHRIL, 2i)5 30d RXFEHLEORE TR0k, RIRE
DCHC 4 A rlM B B2 LS, TF 5% b P i
H P %, JFH DPS Geit 8T 05 2= 0 e

2 FHRE57R

2.1 BRESEM
2 g UL R A B I SRR, R I AR B

2 7310361 KB 5 LSRR B IR FET:, RMIRE
KRG I EAER L. T25)5 30 d H MBREE
PEZER (% 1) £ 2710361 FEHLRFIELAT T,
XoF 3 ol ] I 2 R R L St O AN B g 1) 9 1 A
s JH R LE 83%~100%; Xf 3 FliARA R 425 5
. BRI R A — e MEE R, EE P

WAL T 245, ] R 40%~85%. A L,
ZJ10361 = BT ] I A% EyE A e, 3K i T

WA —5L.
22 1EREMITEMN

IRIGLE R @R 2)FMH: 2310361 1EARGHE 150 ghnt
NXKAE N KRS SRR 5 MEY)
AAFREZE, MH2EN 30%~90%, A PEE
&, RN T IXEE/EYI TR oK ] 2
N0, AR, 2110361 S{EY 24 ths R Y
Xof PR 27551 i i R A — 3

7310361 XA A FK A A e il ie 45 5 (K 1)
WoR: ZJ10361 1EH R & 37.5~300 g/hm? R X}
3 AN TR b ol 1 B E R 2 —7.5%~8.7%, $5 A
BRI 224 K 2110361 IR = F] 450~
600 g/hm?, Xt £ K H B 8.4%~40.5% 2453,
KU TR F A, BRI, AR SR
[z I — 2 25, KRG KRG 986 (1%
AR, HUCREZ KW 13, @ EKER
BOBUK.

&1 ZJ10361 BREGEM BIMER (015, %)
Table 1 The herbicidal activity test results of ZJ10361 by visual observation(Inhibition rate, %)

posiil RGN TR SR ()17 T P )
Treatment Dosage, a.i./(g/hm?) A. theophrasti  A. retroflexus  E. prostrata  D. sanguinalis  E. crus-galli  S. faberii
ZJ10361 375 95 90 83 40 55 60
75 100 100 95 60 70 70
150 100 100 98 70 80 85
T 5 mesotrione 37.5 100 100 90 80 60 0
75 100 100 100 93 85 30
150 100 100 100 100 100 65
®2 ZJ10361 SHEMN R M BMER (NHI%, %)
Table 2 The crop safety test results of ZJ10361 by visual observation(Inhibition rate, %)
pusi RGN KHE N K& tiprd HRAE
Treatments Dosage, a.i./(g/hm?) O. sativa Z. mays T. aestivum G. max B. campestris G. hirsutum
ZJ10361 150 50 30 60 90 50
T % mesotrione 150 23 35 67 100 90
s 07 .
S N 13 (Yedan13) 40.5b
éﬁ 40T 38 986 (Kenuoos6)
3= 30 r O34 (Huazhen)
EE&
=) 20 13.8b 1320
E‘g 10 F 06a 46b s4a 87b 84“
E o 39b -s4m 30b) 140 015, o920 7 ﬁ
S L -3 : "29a
g ~7.5a |_| N
= ~10 mmm NE |—| N E %

37.5 75 150

AbFE 7 The dosage of treatment/(g/hmz)
T B ARTRRREAE P=0.05 KTFERES.
Note: The different letters after each data are significantly different at 5% level.
El1 ZJ10361 AR EKBEMAIRE MR
Fig. 1 The safety test of ZJ10361 in different maize varieties
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RIGEE R (£ 3) on: ZJ10361 X Sk o A
716 EDgg {H 4371 54.0 A1 61.2 g/hm?, X K
ED,, 8/ 242.7 g/hm?, HAE E K ko,

f 2 [ BB R B o 4.5 F1 4.0, W] 0L,
ZJ10361 75 T KA E K H 44 B o . 8 i 2 8] A
BT R

®3 ZJ10361 W ERMPERIEFM
Table 3 The selectivity of ZJ10361 in maize and weeds

bR EPEpx R REL, r EDgo(95%CL)/ ED,((95%CL)/ PRI R E
Target Regression equation Correlation coefficient (g/hm?) (g/hm?) Selectivity coefficient
EK Z mays y=12.91Inx - 60.90 0.9930 - 242.7 (219.6~289.7) -
B A. retroflexus y=13.72Inx + 35.26 0.902 4 54.0 (50.3~58.1) - 4.5
1 E. prostrata 3= 18.48Inx + 14.59 0.935 6 61.2 (58.3~63.6) - 4.0

2o X e

REREIEAE

ZJ10361 1E 150 g/hm? A %G5 & R AR H g6
G (R 4) Bon: B 43 B R WA,
X ZJ10361 15 FERUR I 2 B 15 B, B N
FRE, BREEMELE 90%~100%; i HARUR ) 4% &L
HOFh, BREETELE 80%~90%; i H: i B BB

24

JREH TR, BREIETELE 60%~80%; Xif H— it
ZIMAEA 10 Fl, BREIEYEAN 30%~60%; HAE
FEUW A. jponicus FIFIIE C. difformis X%
FM 2, AT "I, ZJ10361 AHEER,
Z R RO LR, I, 2R O B R
B, RAEFRITS SR B 24 .

R4 7J10361 3 43 MRAEMPRE RN
Table 4 The herbicidal activity of ZJ10361 to 43 weeds

PSS
Weed species

EMIEIEES
Inhibition rate of
visual observation/%

AN
Evaluation

JRAG VL A. retroflexus B2 S. media. 18l E. prostrata. K%K C. abrotanoides i 3¢

L. procumbens~ W¥AE C. communis JeACHE L. antipoda~ HW /KW A. arenaria~ i1
R.indica~  P. humifusum. WRICE B. tripartita. /N C. album. {REEH N. physalodes-

AR C. chinenses HITi A. spinosus

50 A. tataricuss ™2 B. nivea. BRFE R. acetasa~ V% E. indicas T 4T L. chinensis A%
C. bengalensis~ T[Tk P. americana~ Tifk A. theophrasti. & UR¥E D. sophia

Je%% S nigrum. BEEWR A. aequalis. ¥EE P. fugax Nees. V3 B. juncea ME E. crus-galli.

H 8BS F. miliacea~ /NESE V. hirsuta

PR S. faberii. YT G. carolinianum 5 D. sanguinalis< F-3K P. annua. %4

P.nil. W C. tora. WFHEE A. fatua. JLENE B. pilosa. FEHWI G. aparines W% B. syzigachne

HAF W A. jponicus. SFHIISE C. difformis

90~100 iU Highly sensitive

80~90 U Sensitive

60~80 1 EE U Middle sensitive

30~60 — i 25 Mild tolerance
<30 fif 25 Tolerance

2.5 HEZHPRE

Jiti 24 5 e B8 ) oK AE KB L, R A
Bl ZJ10361 Xt B KMAK. FFfE. SRS EKR
AR, WA R T
24 )5 30 d 8 A iZ AL AW T K B 2% A o R
(£ 5) TR, ZJ10361 1£ 225 g/hm?> X i - 44 5
SRR RO R A A 2 I i 80 90.3 %~
95.7%, MELFTRCH 86.9%, (HXF R AR I8 B4 7
B R, X R ZG R E AR L, %2
FIAE 225 g/hm® T [R5 2405 A S 150 g/hm?
FIRAFEEAM Y, TREEZESR.

3 ZEig

HEZRME RS REH, FHEW
ZJ10361 % FH 25 15 55 Ab B Sof 2% B0 (1) ok B3 4k 4
H ANEIERET. A AEYITE 150 g/hm? FlE T
XF 43 F WA A R B e A R o Hi
24 P Z BN FL AR B P ARG, 7 R AR,
12 FOASGUR BN 25 120 A V0T i 2% 5 o B 0E
YRR, KR AR 4% S Y5 B R i — .
[ 25 %GR IR, ZT10361 o 4% 5 f Jso S bR A 2%
BTV B 5 0] B2 R A R AR — 3, HAE
225 g/hm? N B RS A R R 150 g/hm? 7
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RS 2310361 ERKRENE 30 d REEFER (%)
Table 5 Weeds fresh weight efficacy of ZJ10361 in maize 30 days after treatment

b ¥R AR A AL A1 AL M

Treatments Dosage, a.i./(g/hm?) M. japonicus A. retroflexus C. minima E. indica Total weeds

7110361 75 69.7 g 713 ¢ 705 ¢ 07¢g 556¢g

105 76.9 f 80.5d 77f 23g 61.4f

150 85.7d 873 ¢ 86.3d 403 f 80.3d

225 903 ¢ 92.6b 95.7 be 63.4¢ 86.9 ¢

300 95.1b 100 a 100 a 75.6 ¢ 95.6 ab

T A I 75 80.1¢ 81.3d 82.1e 63.6¢ 76.8 ¢

Mesotrione 105 85.9d 87.9¢ 88.6 cd 67.9d 83.6 cd

150 90.8 ¢ 9230 91.6¢ 73.7 cd 88.9¢

225 959b 98.9 ab 97.3b 82.7b 94.6b

300 100 a 100 a 99.8 ab 89.3a 978 a

T B EAE T REORIAE P=0.05 K P EREE.

Note: The different letters after data are significantly different at 5% level.

BAHEEEEZESR ., HENERLEWHIK
B, ZJ10361 754 & 150~300 g/hm? R X 4258
TR REEKAIE oK 3 A5 R B BT %@
AbE, (BS54 m 3] 450~600 g/hm? B U4 AN [H]
FEEZE; HARMPRFE—EZR, Hd,
1 E KRB 986 AV ly, HIR NI F AR
13, S EKEERONBUR. IR,
7310361 1E H brAEY) TR FOK H 2R B R T .
i 2 1A e B R BON 4.0~4.5, B RUITFHI%ESF
PEo AT, ZJ10361 75K AR BB 2 B bR
FRINH, H—EHFEE .

AW FALKS 2310361 AV E AT T — €
WEMR, FELFEFHPREGRTE. /EH
FetE. Z A Z 7 HERE . 25775k B A 55
S — R G TR TS, M & P iZ 4k
EMHIFER BT S A, A SE S
I 551 A R A B, DA R R I A R ALK
TR . 4510 7 ZE X R VI A P gk st
IreitthAl, DL SRIGEOR REARIE S .
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