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Insecticidal activities of novel pyrazole amides containing hydrazone
substructures against Plutella xylostella
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Abstract ;: Thirteen novel pyrazole amides containing hydrazine moiety were detected for their contact,
stomach and anti-feeding activity in laboratory against the 3™ instar larvae of Plutella xylostella,by
using insect-dipping method, leaf sandwich method and leaf disc method respectively. The results
showed that these compounds possessed high stomach activity and anti-feeding activity against the
larvae. Among these compounds,H7,which contains chlorine atoms in benzene ring and heteroatom in
the acylhydrazone moiety , had the strongest contact and stomach activity which is much higher than that
of control agent chlorpyrifos. The results indicated that the LC,, value of 72 h stomach toxicity of H7
and chlorpyrifos against P. xylostella were 0.6 and 7.4 mg/L ,respectively. Additionally , there were 10
compounds that showed higher anti-feeding activity than that of chlorpyrifos against P. xylostella ,and
the 48 h AFC,,( concentration causing 50% antifeedant rate) value of H7 was 0.6 mg/L,while that of
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chlorpyrifos was 6.5 mg/L. All tested compounds showed no contact activity against P. xylostella.
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feeding activity

MH WS PR e 286 1 ) LA AR I By % R 4
RN FR A A JEUR R S I T 25 B 9 L
J RN T T K B0 e e A L
g RS R B H i, R ER T
R AU 2 T 220k (RyRs) 7 i ot I L3 4 14 £
JE T TR, 2 5 HAMb A ) 658 B 4 M L X 3R
B AR R R )00 2010 4E A4
L R A S, B T — BRI B RS
FR) 7 25 M A PR R AT 2 90 , 20020 A 0 35 P A % S
W], W ELAT 5 1 A% R, EL RS ol i A
PR ST A I R R
Fra, LAKH X B B S, 263 L /N SR i Rk

H1:R=CI,R' =CH, ,R?> =CH,;
H3.R =CI,R' =CH,,R? =CH,CH,;

BB T AAT A RAY 13 A5 T R4 1) F) bt e Pt
RPLEYX 4l Al B 3 MR R

1 W

1.1 #2535

A H1 ~ H13 £ 0 A 5200 = A i IF 4 45
% ", 4549 X W Scheme 1, L) # 3t
(chlorpyrifos) Ji 25 (4l B 95. 7% , )™ ¥4 H el A= 1k ik
A R R Xt 255, At 1b & 9 o) i
245551 34 Ff] DMSO (- B 3R ) 375 it , T il il =6k
434 4 000 mg/L W AER, 485 H

H2.R=CI,R' =H,R? =CH,CH,CH, ;
H4.R =CI,R' =CH;,R?> =CH(CH; ), ;

T H5.R=CI,R' =H,R®> =CH(CH,),;  H6:R=CI,R' =H,R? = CH,CH,
NN H7:R=CI,R' =H,R?> =N(CH;),; HS:R=H,R' =H,R? =CH,CH,CH;;
HN Ny~ \RI
cl
R —§ 7
0o 1 2 N/
H9.R=CI,R' =H,R? = o HlO:R:Cl,RI:H,Rzz_—% A
NH \ —N
N
o) N =_§U __
_ 2 _ 2 _ R = 1_ 2 __ .
N NN HI1:R=CI,R =H,R? = . HI2:R=CI,R' =H,R’ = §\N P2
/4
\ \
=~/ ¢l

N
H13.R=H,R' =H,R? =:_§@

Scheme 1

1.2 f#kER

P R HUh SN Rk A ik Tl o8 I & 52
IO FHE N E R H i e 5% 3 LA R R
AN ( HUUE R B A8 Al B BEAE ) DR AP A 9T B
PR =N IRFR A R 20 ~22 °C LW E 40% ~
50% ,Y¢HE 17 hy
1.3 ZWAHE
1.3.1 fpEsNE RARREY . BoE RN
S G AW, H & i 5k 0.5% 1
Tween-20 7K 3% 55 LA BEVA B HI AL 5 A B ik
FERRE 25 . DAAE BRI — 80 /N30 3 %
WAy B R, DOH o Bk, B b B
103 4hH .3 IkEE ., LI HS DMSO 1 Tween-20
TKESRZS AR IR, 72 h A 255, F DPS %ids
AP G537, TR LC (E N 95% EAFFR

1.3.2 FEHEMHNE RAETAE . )
AEC kel 1301 45 B4k A 4 B s vk B
W SRS P AR TS TSC 0 48 S . BN IR 2y
TSI H IR B TS AR 3 em [
12 L O 1 - ot 1 = S AN £ = 21 o e 1 5
TERY RS e T R BN SR LA A
2 GRIETEM A 10 SLEYLIK 4 b BY/NGER 3 I
i, HAAE3 REE ., LA DMSO ) Tween-
20 KW AR, 72 h 5 A 2R, H DPS £idis
A PR ZRGE 53 M, TR LC (1 95% E AR IR

1.3.3 FERFEMIE SRR pnak it
1o SHMIECHI R 1,31 3 (LA W 46
A JRE R R B T AR TS I 25 T o o A B
5525 P HR L I R 28 SO A B 3R LA 8 A LR



No.4 T B SRR A5 AL 07 Bk e P e 37 A4 %ok /NS F) AR T 451

4 h fY/hRE 3 A4 B 10 Sk AL S YR
52 48 h RS HE IR (LU ARBR AR D7 A B0 M T
B (1) AGHEIER A, ] DPS Ll b PR 5t
M TSR R PR (AFCy, ) F1 95 % A5 IR
EER/% =
XA - ASMALRETTR | (00 )
Xof REZH IR T AR + Ak 3 ZH IR T AR
2 #R5ifi
2.1 fRREMS
SRR, AL S Y i ARG AR 22,
LC, fE A 126. 6 mg/L, A Bk B 24 55 2 4L 1

(LCyfH} 12.2 mg/L)
2.2 BEEEH%

BRSPS B B i #E SR (W& 1),
Horh H7 B94E i, LC, {6 4 0. 6 mg/L, B HS |
H12 F1 HI13 4b, b & W3R B0 L 2 S0
B B
2.3 EREN

B G XTSRS A 4 I M (L
#2) , HPh A 10 MMEE YR B HEFE 50 W 0 1

FEENE M mEp DL HT W6 i, AFC, {E N
0.6 mg/L, Hk & H3 ,AFC, {fi % 0.7 mg/L.

F1 L& HIL ~HI3 XM 3 RPHNBESEE
Table 1  Stomach activity of compounds H1 — H13 against 3" instar larvae of P. xylostella

Ey BESI 1A 7 AHICFEL LCso/ 95% EAEKR
Compound Toxicity regression equation Relative coefficient, r (mg/L) 95% confidence limits/( mg/L)

H1 y=1.3808x+4.935 4 0.994 8 1.1 0.8~1.6
H2 y=1.314 1x +4.506 8 0.999 5 2.4 1.6 ~3.5
H3 y=1.748 2x +4.968 1 0.998 8 1.0 0.8~1.4
H4 y=1.988 8x +4.561 9 0.989 2 1.7 1.3~2.2
HS y=3.1950x+3.423 2 0.993 9 3.1 2.5~3.8
He y=1.735 1x+4.287 5 0.973 9 2.6 1.9~3.4
H7 y=1.622 3x +5.400 2 0.987 3 0.6 0.4~0.8
Hs8 y=2.5124x+1.6517 0.990 4 21.6 16.6 ~27.9
H9 y=2.757 8x +4.068 6 0.989 2 2.2 1.8~2.6
H10 y=1.8034x+3.5346 0.995 8 6.5 4.8~8.7
H11 y=2.176 8x +4.092 7 0.994 0 2.6 2.0~3.5
Hi12 y=1.8979x+3.1456 0.986 3 9.5 6.6 ~13.7
H13 y=2.584 8x+1.599 7 0.991 8 20.7 16.5~25.9
TEHEM chlorpyrifos y=1.5810x+3.625 4 0.9759 7.4 5.1~10.7
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Table 2 Anti-feeding activity of compounds H1 — H13 against 3" instar larvae of P. xylostella

&Y BES7 1095 LEPSEFS1 AFCsy/ 95% 7K
Compound Toxicity regression equation Relative coefficient, r (mg/L) 95% confidence limits/( mg/L)

H1 y=1.578 5x+5.015 0 0.9732 1.0 0.9~1.0
H2 y=1.536 4x +4.618 7 0.980 8 1.8 1.6 ~1.9
H3 y=1.378 8x+5.197 9 0.987 8 0.7 0.7~0.8
H4 y=1.686 6x+5.503 3 0.969 8 0.9 0.9~1.0
H5 y=3.704 2x +3.020 5 0.978 9 3.4 3.3~3.5
Heé ):2 629 3x +4.546 6 0.964 9 1.5 1.4~1.6
H7 y=1.8327x+5.386 2 0.991 9 0.6 0.6~0.6
HS8 y=2.6394x+1.229 3 0.979 3 26.8 25.8~27.9
H9 y=3.8387x+3.8785 0.9732 2.0 1.9~2.0
H10 y=1.712 5x +4.105 6 0.975 8 3.3 3.1~3.5
H11 y=2.5019x+3.9193 0.981 7 2.7 2.6~2.8
H12 y=1.7372x+3.240 5 0.986 9 10.2 9.6 ~10.9
Hi13 y=2.793 8x+1.306 4 0.9750 21.0 20.2 ~21.8
BEAEME chlorpyrifos y=3.5375x+1.8017 0.975 9 6.5 6.1~6.9
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