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A 1,3,4-I5 —REEEHI RN ER B2 KU VI & RS R AR

BEEC PAEC WA TS B g
moF O FRES OB @®BS REHM

(HIB R TEE FIE 226019)
C A E R A FIRIT bl FEiE 226006)
(¢ BRI L B 226019)

WE AT IFRERWFEEYR, DS RN e S EY, RAEMEEEPHERN 2%, & HFH&T — &
FU) R L SCHRIRE FB A 1,3,4-W8 W25 MY I A B A AL A4, 383 'H NMIR, 3C NMR 7t £ 70 Hrilal il 7 B ox
WAL, B8 R AEYTEEINRES R BN, 5 B A& PRI B v o5 dus . 2R &8 500 pg/mL i,
B 5 AME PR )R K IE T ATIE 80%~100%, FLA 4 AMEA % kG BB 6 2R 5 0 B 24 70k sl B i . e Ah,
1-FAJE-3- 2, 0 -4-50-N-{[5-(4- FF R ) - 1,3, 4-1 w2 BT R K} - 1 -Pbk - 5- PR B e (9 ) 72 A FE R 500 pg/mlL B o) g
HIRIEREN 100%.

R 1,34-ME M MR SR R HVETE

Synthesis and Insecticidal Activities of Novel Pyrazole Amides
Containing 1,3,4-Oxadiazole Moiety

Shi, Yujun“ Ye, Linyu“ Zhong, Sulin” Cao, Xiongfei’ Dai, Hong**
Hong, Yu" Li, Chunjian® Shi, Jian® Wu, Jinming*“
(“ College of Chemistry and Chemical Engineering, Nantong University, Nantong 226019)

(* United Nations Nantong Pesticide Forulation Development Centre, Nantong 226006)
(“ Analysis and Testing Center, Nantong University, Nantong 226019)

Abstract In order to find new pesticide with potent bioactivities, a series of novel pyrazole amides carrying 1,3,4-oxadiazole
moiety were prepared according to the structure of tebufenpyrad. The structures of the title compounds were characterized by
'H NMR, *C NMR and elemental analysis. Preliminary bioassay data showed that some target compounds displayed good
insecticidal activities. At the concentration of 500 ng/mL, five compounds had insecticidal activity against Oriental armyworm
with 80%~100%, and four compounds displayed comparable insecticidal activity against Oriental armyworm to that of the
control tolfenpyrad. In addition, 1-methyl-3-ethyl-4-chloro-N-{[5-(4-methylphenyl)-1,3,4-oxadiazol-2-yl)methyl]-1H-pyra-
zole-5-carboxamide (9g) exhibited 100% insecticidal activity against Aphis medicaginis at 500 pg/mL.

Keywords 1,3,4-oxadiazole; pyrazole; synthesis; insecticidal activity

AR, SRS EZ L a2 BREET, R BT A Zheng 25O BN
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TCIBE A 54 B(E 14 A (HepG2) 40 Btk i
T RSB TEE, L 1Cs fHR 5.9 pmol/L. it
WERAT AW IS N — R BB SR RIMeEY), R R
(% B AR U B 06 B S5 T M 1T 3% 32 24 0 2 AT T I O
FEBLCH A, B 2R I e AT AR A AR 4k
eI R Ik, tnsE E Du Pont 2 & AP 6 &t 25 H ki
o i 8 R 8 2K R B A A SR B R
H A = 35052 5] T R L i (Tebufenpyrad, B 1)1
M i 5 J1% (Tolfenpyrad, DEA R i 84 d R wifFE
FAUTISL S b, B3t B E 259 4 7 PR — R LR
2y AL TR N 78 S8 (NI S PSR i DN
WED T, DA ARG, STk, A TAERL
neigE i e S, KB 1,3,4-08 IR 5] AN iz o
T, Wit a7 —RIGHALE 1,3,4-BE Mg
SEA P B R RAT AR N(Bq. 1), FRxdHEAT 7 A
PENRAE T, W10 AR P is RS SRR, & B b
&Y EoR BT A dus . FIH TH NMR, C NMR
FTCE TS5 N B A &I i T 7 RAE. B
PR A WIS 2R 00 Scheme 1 TR,
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9a: R' = C,H5, R? = 3-F; 9b: R = C,Hs, R? = 3-ClI; 9¢: R' = C,H,
R? = 4-Cl; 9d: R" = C,Hs, R? = 3-Br; 9e: R' = C,H;5, R? = 3-CFj;
9f: R' = C,Hs5, R? = 4-CN; 9g: R" = C,Hs, R% = 4-CHj3;

9h: R" = C,Hs, R? = 2,4-Cly; 9i: R' = C,H5, R? = 3,5-Cly;

9j: R" = C,H;5, R? = 3-CH;-4-NOy; 9k: R' = n-C3H7, R? = 4-F;

9l: R' = n-C3H;, R? = 4-Cl; 9m: R" = 3-FCgH,, R? = 4-F;

9n: R" = 3-FCgHy, R? = 4-Cl; 90: R = 4-FCgH,, R? = 4-C;

9p: R" = 4-CICgH,, R? = 4-CI; 9q: R' = 2,4-F,CgH3, R? = 4-CI

B 1 FEArfea? 9 i

Scheme 1 Synthetic route of the title compounds 9

1 BRSWE
1.1 BRUEaPens

BATCLHFRLEYD 9¢ AWFFXT S, W T AIFEK
SR LZEAF XA 9e R RIS, HER 1 LR |, K
M = A E BRI, THF ¥R, R 10 h, 2
% BRI BT, B 9¢ IEEN 55%, %515
AR E, T H S8 B IIRE S . R ER
hih &k T e bk &4, JEEd '"H NMR, PC
NMR T E 7 M &5 T Bon K g5 My i AT 73R AE.
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K1 AFERBIZEAEX B E) 9e & e f5E

F2  HEIRMLEY 9a~9q 15 BUETE(FET: /%)

Table 1  Effects of reaction conditions on the synthesis of the
title compound 9¢
Entry Base Solvent Reaction condition  Yield/%
1 Pyridine CH;COCH; Reflux for 10 h 32
2 Pyridine CH;CN Reflux for 10 h 25
3 Pyridine THF Reflux for 10 h 15
4 Pyridine Toluene Reflux for 10 h 0
5 EN CH;CN Room temperature for 10h 20
6 Et3N THF Room temperature for I0h 55
7 EN CH;CN Reflux for 10 h 26
8 EtN THF Reflux for 10 h 50
9 EN CH;COCH; Reflux for 10 h 40
10 K,CO; THF Room temperature for 10 h 32
11 K,CO; DMF Room temperature for 10 h 0

1.2 WEYRIEES

CLHARMCEYD 9b IR EE S i B v i T
BT, 6 AE 9.19 KL I R bR o
7.96~7.93 [A] 1) % HUE N R BN A BRI 6
7.73~17.63 [A][1) 2 EUENRIR b 57 4N E RIS 6
4.84 4b [P R ERL UG Dy 5 I8 B AH I 1 CH, AN
Welg; 6 3.89 b LG NIEMEER 147 B2 | = AN IR
Welde; 6 2.57 Kby DY R g 55 Lt M BA A SZE AR I FHY 3 B
AN, § 118 Abf) = HE gy B = ANEIR
Wl o 7F 40.9 AbRIE A S — IRAE R CH, BRIE T
PS5, 6 34.5 ARG R EER 1-47 F R IR+ 115
FUE; 5 19.2 AbAIE g 55 It A AR S 1R 7 R R A D 1 1
55U, 5 12.8 Kb IS BT FR RSB JEE - A T 0.
1.3 KEYIRIRHEN

H brtk &%) 9a~9q Xt ik H(Oriental armyworm) 1F
H(Aphis medicaginis)F#e K E\(Nilaparvata lugens)i1 7
HIEENNALE R WER 2. YVRP AN RERH, o H
PrAE Y B — 4 s WK E N 500
ug/mL i, AL54 9b, 9k, 9m, 9n, 90 1 9p Xt ki H1 [ % K
KRG 5H 90%, 90%, 90%, 50%, 80%F1 100%, ok
A4 9b, 9Kk, 9m FlI 9p X Kl HL Y 7 28505 0 HE 24 e ol R
A2 AR E 2 100 ug/mL K, 1A% 9b Fil 9p
PR AT R I — 8 B R, A 265 08 30%
M 40%. F34h, e 9g AENRA DY 500 pg/mL I X}
WF LRI AN 100%, 5 H IR 2t duhai. X8
A J5 1 — 25 DALk M P e SIS AT AR M I &5 R AR A S I A
PRAL 7 B SS H .

2 Zhig

RAEVERE I PR R B, st Ifl & T 17 B
13,4 B8 W R R A5 R R L PRI e AL B . WIB I
AW PERES SRR W, #803 B b S s Bl i
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Table 2 Insecticidal activities (mortality/%) of target com-
pounds 9a~9q
Oriental . ... Nilaparvata
Aphis medicaginis
Compd. armyworm lugens
500 100 500 100 500 pg/mL
pg/mL pg/mL  pg/mL  pg/mL

9a 0 — 0 — 0

9b 90 30 0 — 0

9¢ 0 — 0 — 0

9d 0 — 0 — 0

9e 0 — 0 — 0

of 0 — 0 — 0

9¢g 10 — 100 0 0

%h 0 — 0 — 0

9i 0 — 0 — 0

9j 0 — 0 — 0

9k 90 0 0 — 0

91 0 — 0 — 0

9m 90 0 0 — 0

9n 50 — 20 — 0

9% 80 0 0 — 0

9p 100 40 0 — 0

9q 0 — 0 — 0
Tolfenpyrad 100 50 — — —
Imidacloprid — — 100 100 100

© 2017 Chinese Chemical Society & SIOC, CAS

¢ — refers to “not tested”.

UG TE. AN N 500 ug/mL I, 1L&4 9b, 9k,
9m, 90 A1 9p Xk R AHIHIZ 5 90%, 90%, 90%,
80%F1 100%; 4l B % 100 pg/mL B, 4654 9b
1 9p XK HURI R ALK 53 8 30%F1 40%. Ak, (L&D
9g MARIKE N 500 pg/mL Iy e 3 B 4 320K
R, HAIERN 100%. HATHE— LW 7N E.

3 KERST
3.1 UE5EHA

X-4 BHCF BRI RE A A R AR R A
7)), W TFARELHRIE; Yanaco-CHN CORDER MT-3 H
B 76 & 4 BT AX; Bruker AM-400 4% i 3L 4R AL, LA
DMSO-d, 5%, CDCl; NIEF, TMS AR, ¥ EFrRER N
H B ST, 200~300 H). FTAHRFI% 850
Hrat.
3.2 FhEfk 4 F0 7 BIERK

HE A 4 RSB J770 4%, Fhiak 7 SEC
BR[23, 24157541 %%
3.3 1-FAE-3-ERKE-4-Sntme-5-Ft A S (8)MIE X

£ 100 mL RRBHEAF, TN 0.03 mol H[AlfE 7 K
0.18 mol —HUILAN, =idHHE T, mHAIIAJLH N,N-
A BE(DMF), I#AENR 6 h, AHIR =R, #E
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BRI R RN, BN R A 8, Agalith
HERT N 2R
34 BiHEMIMmER

fE— 100 mL [N+, AN 5 mmol H1[E A 4.5
mmol = Z &K 30 mL THE, #Ki FHiEE, M H e
B 5 mmol 1- R B -3- HUAR 2k -4- S0tk e -5- R S0(8) 1)
THF %710 mL). {5, =EMIE 8~18 h. WUEEL
T, MR 80 mL Z.FR 28, FMIAIfr Rk
VRBEUR, JOKBRBREE T8, Wik, i, RRmatt
ETIVCAMES) @ MR OB =4 1 11775452  HArtk
W) 9a~9q.

1-F3R-3- 2 - 4- 50 -N-{[5-3- T K FE)-1,3,4- N8 -
2 H O -1 H- I -5 H B Ml (9a): R AR, PR
48%. m.p. 138~140 °C; "H NMR (400 MHz, DMSO-d;)
5:9.21 (s, 1H, NH), 7.83 (d, J=7.6 Hz, 1H, ArH), 7.77~
7.66 (m, 2H, ArH), 7.54~7.49 (m, 1H, ArH), 4.83 (d, J=
6.0 Hz, 2H, CH,), 3.88 (s, 3H, N-CH,), 2.57 (q, J=7.6 Hz,
2H, CH,), 1.17 (t, J=7.6 Hz, 3H, CH;); °C NMR (100
MHz, CDCl;) 0: 164.5, 163.2, 161.6, 158.7, 149.8, 131.0,
130.1, 125.3, 122.7, 119.2, 113.9, 108.4, 40.9, 34.5, 19.2,
12.8. Anal. caled for C¢H;sCIFNsO,: C 52.83, H 4.16, N
19.25; found C 52.95, H 4.06, N 19.12.

1-F -3 2 R -4-5-N-{[5-(3-F K FE)-1,3,4- W8 -
2- ) F I -1 - L M-S B i (9b): [ A, R
50%. m.p. 135~137 ‘C; '"H NMR (400 MHz, DMSO-d)
5:9.19 (s, 1H, NH), 7.96~7.93 (m, 2H, ArH), 7.73~7.63
(m, 2H, ArH), 4.84 (d, J=6.0 Hz, 2H, CH,), 3.89 (s, 3H,
N-CH,), 2.57 (q, J=7.6 Hz, 2H, CH,), 1.18 (t, J=7.6 Hz,
3H, CH;); °C NMR (100 MHz, CDCl;) &: 164.4, 163.2,
158.7, 149.8, 135.3, 132.1, 130.5, 130.1, 127.0, 125.1,
125.0, 108.4, 40.9, 34.5, 19.2, 12.8. Anal. calcd for C,¢H;s-
CLLN;50,: C 50.54, H 3.98, N 18.42; found C 50.67, H 3.86,
N 18.29.

1-F3R-3- 2 - 4- 50 -N-{[ 5-(4-F K FE)-1,3,4-N8 M-
2-FETHE A -1 H- ML S H G R (9¢): R AR, R R
55%. m.p. 156~158 “C; '"H NMR (400 MHz, DMSO-d)
5:9.21 (s, 1H, NH), 7.99 (d, J=8.8 Hz, 2H, ArH), 7.70 (d,
J=8.8 Hz, 2H, ArH), 4.82 (d, J=5.6 Hz, 2H, CH,), 3.88
(s, 3H, N-CH3), 2.55 (q, J=7.6 Hz, 2H, CH,), 1.17 (t, J=
7.6 Hz, 3H, CH;); *C NMR (100 MHz, CDCl;) &: 164.7,
163.0, 158.7, 154.9, 149.8, 138.4, 130.1, 129.5, 128.3,
121.9, 108.4, 40.9, 34.5, 19.2, 12.8. Anal. calcd for C,¢H;s-
CLLN5O,: C 50.54, H 3.98, N 18.42; found C 50.45, H 4.06,
N 18.31.

1-F 3E-3- 2,3 -4- 50 -N-{[5-(3- 1R K FE)-1,3,4-TE — -
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2- R FH A -1 H- G -5 TR i (9d): R A A, R R
47%. m.p. 135~136 ‘C; '"H NMR (400 MHz, CDCl;) ¢:
8.20 (s, 1H, ArH), 7.99 (d, J=8.0 Hz, 1H, ArH), 7.68 (d,
J=8.8 Hz, 1H, ArH), 7.43~7.37 (m, 1H, ArH), 4.96 (d,
J=5.2 Hz, 2H, CH,), 4.15 (s, 3H, NCH3), 2.66 (q, J=7.6
Hz, 2H, CH,), 1.25 (t, J=7.6 Hz, 3H, CH;); *C NMR
(100 MHz, CDCly) §: 164.3, 163.3, 158.7, 149.8, 135.0,
130.7, 130.2, 129.9, 125.5, 125.3, 123.2, 108.4, 40.9, 34.6,
19.2, 12.8. Anal. calcd for C;cH;sBrCIN;O,: C 45.25, H
3.56, N 16.49; found C 45.13, H 3.69, N 16.60.

1-FA 3 -3- 2 3 -4- G-N-{[5-(3- = i PP L K 3)-1,3 ,4-
W e 5 | B3R Y- 1 - ke e -5 - G i (9e): 1 € T A,
FEE 45%. mp. 125~127 C; '"H NMR (400 MHz,
DMSO-dg) d: 9.29 (s, 1H, NH), 8.35 (d, J=7.6 Hz, 1H,
ArH), 8.27 (s, 1H, ArH), 8.09 (d, J=7.6 Hz, 1H, ArH),
7.96~7.92 (m, 1H, ArH), 4.90 (d, J=5.6 Hz, 2H, CH,),
3.94 (s, 3H, N-CH3), 2.62 (q, J=7.6 Hz, 2H, CH,), 1.23 (t,
J=17.6 Hz, 3H, CH;); *C NMR (100 MHz, CDCl;) §:
164.3, 163.4, 158.7, 149.8, 132.0, 131.7, 130.1, 129.9,
128.6, 124.3, 123.9, 122.1, 108.4, 40.9, 34.5, 19.2, 12.8.
Anal. calcd for Cy7H,5CIF5NsO,: C 49.35, H 3.65, N 16.93;
found C 49.48, H 3.74, N 16.81.

1-FJE-3- 2 0 -4- G- N-{[5-(4- T 2R 0 )-1,3,4- B8 —
M2 I ) -1 H- AL e -5- F I i (9f): | (o il 4, 7=
51%, m.p. 175~177 °C; '"H NMR (400 MHz, DMSO-d)
8:9.20 (s, 1H, NH), 8.16~8.09 (m, 4H, ArH), 4.85 (d, J=
5.6 Hz, 2H, CH,), 3.89 (s, 3H, NCH3), 2.57 (q, J=7.6 Hz,
2H, CH,), 1.18 (t, J=7.6 Hz, 3H, CH;); °C NMR (100
MHz, CDCl;) 0: 164.0, 163.8, 158.7, 149.8, 132.9, 130.0,
127.5, 127.3, 117.8, 115.5, 108.4, 40.9, 34.5, 19.2, 12.8.
Anal. caled for C;H,sCINgO,: C 55.07, H 4.08, N 22.66;
found: C 55.20, H 3.99, N 22.58.

1-F 3 -3- 2 -4 G -N-{[5-(4- FH L 8 38 )-1,3,4- I —
M- L R B -1 H-IE -5 FR B e (9g): 1 ([l 4k, 23R
58%. m.p. 144~146 °C; 'H NMR (400 MHz, DMSO-d;)
8:9.21 (s, 1H, NH), 7.86 (d, J=8.0 Hz, 2H, ArH), 7.14 (d,
J=8.0 Hz, 2H, ArH), 4.81 (d, J=5.6 Hz, 2H, CH,), 3.87
(s, 3H, N-CHj), 2.56 (q, J=8.0 Hz, 2H, CH,), 2.40 (s, 3H,
Ar-CH;), 1.17 (t, J=7.6 Hz, 3H, CHj); "C NMR (100
MHz, CDCls) d: 165.7, 162.5, 158.6, 149.8, 142.6, 130.2,
129.8, 126.9, 120.6, 108.4, 40.8, 34.6, 21.7, 19.2, 12.8.
Anal. calcd for C;H3sCINsO,: C 56.75, H 5.04, N 19.46;
found C 56.62, H 5.15, N 19.59.

1-FA3E-3- 2 - 4-&(-N-{[5-(2,4- ~F FKHE)-1,3,4-IE
T BRI -1 N M-S FE i (9h): 6 A, 7R

http://sioc-journal.cn/ 1847
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K 50%. m.p. 150 ~152 C; 'H NMR (400 MHz,
DMSO-d) d: 9.20 (s, 1H, NH), 7.99~7.94 (m, 2H, ArH),
7.71~7.68 (m, 1H, ArH), 4.83 (d, J=5.6 Hz, 2H, CH,),
3.87 (s, 3H, NCH3), 2.56 (q, J=7.6 Hz, 2H, CH,), 1.17 (t,
J=17.6 Hz, 3H, CH;); *C NMR (100 MHz, CDCl3) o:
163.4, 163.2, 158.7, 149.8, 138.4, 134.0, 131.9, 131.2,
130.1, 127.7, 121.3, 108.4, 40.8, 34.6, 19.2, 12.8. Anal.
calcd for C;¢H4C15N50,: C 46.34, H 3.40, N 16.89; found
C 46.22, H 3.53, N 16.80.

1-F3E-3- 2 7 -4-&(-N-{[5-(3,5- ~ & FKHE)-1,3,4-I
e R - - M-S FE I A (90): 1 e A, P
F 48%. mp. 173~175 ‘C; 'H NMR (400 MHz,
DMSO-d) 6: 9.21 (s, 1H, NH), 7.96 (s, 3H, ArH), 4.83 (d,
J=5.6 Hz, 2H, CH,), 3.88 (s, 3H, N-CH3), 2.57 (q, J=7.6
Hz, 2H, CH,), 1.18 (t, J=7.6 Hz, 3H, CH;); "C NMR
(100 MHz, CDCl3) §: 163.6, 163.4, 158.7, 149.8, 136.1,
131.9, 130.0, 126.0, 125.2, 108.4, 40.9, 34.5, 19.2, 12.8.
Anal. caled for C;¢H4C13N50,: C 46.34, H 3.40, N 16.89;
found C 46.45, H 3.28, N 16.80.

1- 3L -3 20 3 -4- & -N-{[5-(3- H 2 -4- i &L %
H)-1,3,4-B8 042 FE I -1 H- -5 FR R A (95): A
EEE, P23 43%. mp. 145~147 ‘C; '"H NMR (400
MHz, DMSO-d;) d: 9.20 (s, 1H, NH), 8.20 (d, J=8.4 Hz,
1H, ArH), 8.12 (s, 1H, ArH), 8.02 (d, /=8.4 Hz, 1H, ArH),
4.85 (d, J=5.6 Hz, 2H, CH,), 3.89 (s, 3H, N-CH;), 2.61 (s,
3H, Ar-CH3), 2.57 (q, J=7.6 Hz, 2H, CH,), 1.18 (t, J=7.6
Hz, 3H, CH;); "C NMR (100 MHz, CDCl;) J: 163.8,
158.7, 150.9, 149.8, 134.7, 131.2, 130.0, 127.3, 125.6,
125.4, 108.4, 40.9, 34.5, 20.4, 19.2, 12.8. Anal. calcd for
Ci7H,7CINGO,: C 50.44, H 4.23, N 20.76; found C 50.54,
H 4.12, N 20.65.

1- 332 1F 75 JE-4- S -N-{[ 5-(4- B A 3E)-1,3 41 —
M E ) FF L L P M-S FE R i (9K ): R Ak, 7R
54%. m.p. 156~157 °C; '"H NMR (400 MHz, CDCL;) o:
8.00~7.97 (m, 2H, ArH), 7.37 (s, 1H, NH), 7.20~7.11
(m, 2H, ArH), 4.88 (d, J=5.6 Hz, 2H, CH,), 4.08 (s, 3H,
N-CHjy), 2.53 (t, J=7.6 Hz, 2H, CH,), 1.64~1.58 (m, 2H,
CH,), 0.90 (t, J=7.6 Hz, 3H, CH;); *C NMR (100 MHz,
CDCly) d: 165.2, 163.7, 162.7, 161.9, 157.6, 147.6, 129.0,
1283, 118.7, 115.6, 115.4, 107.7, 39.9, 33.5, 26.6, 20.8,
12.8. Anal. calcd for C;H;CIFNsO,: C 54.04, H 4.54, N
18.54; found C 53.93, H 4.66, N 18.63.

1- F 33 1F 75 B -4-B-N- {[5-(4- R K HE)-1,3,4-18 —
M- L) FH I ) L - ML S FR G e (9): 1 A, 7R R
60%. m.p. 134~135 “C; '"H NMR (400 MHz, CDCl;) ¢:
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7.98 (d, J=8.8 Hz, 2H, ArH), 7.50~7.45 (m, 3H, ArH and
NH), 4.94 (d, J=5.6 Hz, 2H, CH,), 4.14 (s, 3H, N-CHa),
2.59 (t, J=7.6 Hz, 2H, CH,), 1.70~1.64 (m, 2H, CH,),
0.96 (t, J=7.6 Hz, 3H, CH3); *C NMR (100 MHz, CDCl5)
5: 164.7, 163.0, 158.7, 148.6, 138.4, 130.1, 129.5, 128.3,
121.9, 108.8, 40.9, 34.5, 27.7, 21.9, 13.8. Anal. calcd for
C7H,7CLNsO,: C 51.79, H 4.35, N 17.76; found: C 51.89,
H 4.46,N 17.64.

1- B 3L -3-(3- iR 3 )-4- -N- {[5-(4- T A ) - 1,3,4- I8
T2 BE TR 1 I M-S R R A (9m): R L AR
FEE 42%. mp. 145~147 C; '"H NMR (400 MHz,
CDCly) 6: 8.08~8.04 (m, 2H, ArH), 7.65~7.50 (m, 3H,
ArH and NH), 7.44~7.39 (m, 1H, ArH), 7.23~7.07 (m,
3H, ArH), 4.99 (d, J=5.6 Hz, 2H, CH,), 4.25 (s, 3H,
N-CH3); “C NMR (100 MHz, CDCl;) 0: 166.3, 164.8,
164.0, 163.7, 162.8, 161.6, 158.5, 145.2, 132.8, 131.7,
130.1, 129.3, 123.1, 119.8, 116.7, 115.7, 114.4, 107.8,
41.4, 34.7. Anal. caled for C,0H4CIF,N5O,: C 55.89, H
3.28, N 16.29; found C 55.77, H 3.37, N 16.36.

1-FF 2L -3-(3- U 8 ) -4-F- V- { [ 5-(4- 5K ) - 1,3 ,4-
M B A LIPS F R Z (9m): (T L A, P
K 46%. m.p. 158~159 C; '"H NMR (400 MHz, CDCl;)
5:7.99 (d, J=8.8 Hz, 2H, ArH), 7.65~7.39 (m, 6H, ArH
and NH), 7.12~7.07 (m, 1H, ArH), 4.99 (d, J=5.6 Hz,
2H, CH,), 425 (s, 3H, N-CH;); "C NMR (100 MHz,
CDCLy) d: 164.8, 164.1, 162.9, 161.6, 158.5, 145.2, 138.4,
132.7, 131.6, 130.2, 129.6, 128.3, 123.2, 121.9, 115.7,
114.4, 107.8, 41.4, 34.7. Anal. calcd for C,yH;4CLLFN;0,:
C 53.83, H3.16, N 15.69; found C 53.72, H 3.25, N 15.58.

1-FF 2L -3-(4- 30U 8 )-4-F- V- { [ 5-(4- 5K ) - 1,3 ,4-1
M R R L H-IE M-S R (90): I ELELAR, P
K 49%. m.p. 200~201 C; 'H NMR (400 MHz, CDCl;)
0: 8.01 (d, J=8.8 Hz, 2H, ArH), 7.84~7.80 (m, 2H, ArH),
7.55~7.51 (m, 3H, ArH and NH), 7.19~7.14 (m, 2H,
ArH), 5.01 (d, J=5.6 Hz, 2H, CH,), 4.26 (s, 3H, N-CH,);
C NMR (100 MHz, CDCl5) d: 164.8, 164.2, 162.9, 161.7,
158.5, 145.6, 138.4, 131.4, 129.6, 129.5, 129.4, 128.3,
126.8, 121.9, 115.7, 115.5, 107.5, 41.4, 34.7. Anal. calcd
for CyH,4CLEN;O,: C 53.83, H 3.16, N 15.69; found C
53.95, H 3.07, N 15.80.

1- -3 (4- SR 52)-4-50-N- {[5-(4- S 3E)- 1,3 ,4- T8
M- R -1 H- PP - S FR R G (9p): K BT A,
FEE 52%. mop. 223~224 C; 'H NMR (400 MHz,
CDCly) 6: 8.00 (d, J=8.8 Hz, 2H, ArH), 7.78 (d, J=8.4
Hz, 2H, ArH), 7.51~7.42 (m, 5H, ArH and NH), 4.98 (d,
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J=5.6 Hz, 2H, CH,), 4.24 (s, 3H, N-CH;); *C NMR (100
MHz, CDCl;) 0: 164.9, 163.4, 159.7, 148.7, 138.6, 135.5,
133.9, 130.9, 129.6, 129.0, 128.3, 126.8, 121.7, 103.9,
39.6, 34.6. Anal. calcd for C,0H4CI;Ns0,: C 5191, H
3.05, N 15.14; found C 51.80, H 3.13, N 15.05.

1- 5L 32,4 — 8 2K 3 )4- &-N-{[5-(4- A K
H)-1,3,4-W8 W2 G L -1 ML -5 HBEHZ (9q):
K, P72 43%. mp. 157~158 ‘C; 'H NMR (400
MHz, CDCl3) 6: 7.99 (d, J=8.8 Hz, 2H, ArH), 7.51~7.46
(m, 4H, ArH and NH), 7.01~6.92 (m, 2H, ArH), 4.98 (d,
J=5.6 Hz, 2H, CH,), 4.26 (s, 3H, N-CH;); *C NMR (100
MHz, CDCl;) 0: 164.8, 162.9, 158.4, 142.5, 138.4, 132.4,
132.3, 131.1, 129.6, 128.3, 121.9, 114.8, 111.8, 111.6,
109.8, 104.6, 41.5, 34.7. Anal. calcd for C,0H;3CLF,N50,:
C 51.74, H 2.82, N 15.09; found C 51.65, H 2.93, N 15.21.
3.5 HHEMEMIRK

7 BRI Ay Bl R T REY, H iR
FREL— 8 R iR 2, 4380 FLAL 7 DMF ¥
Bl B 1.0%BER, 245 2R TK MR & . A b 3
WES, WA AL R SRR AT E B 5250 kS
H(Oriental armyworm)~ W H.(Aphis medicaginis)F# &
H\ (Nilaparvata lugens). X} {8 24 571 43 5]y ng B ff
(Pyridalyl) A1t HU bk (Imidacloprid). F SUFI#E K EL: K
Wk, WA, o B A i B AR L R 4 K
7K AE T Potter Wi 55 5 FWi 35 AL B, b3 5 b B
T 20~22 CHMEENEFE, B CAET 24~27 CH
WENEETR, 2 d EMEER, WEE R, TR
AT, Rhde RN ML, Bk, KiE R oK E
BC L 2530 R 78 iR e B AR T, RO\ B IRAR ) BE
FRILrp, Bkl de 3 @& gl g 10 S/, & T 24~27 C
WEL= AR, HAZGE 2 d A0S g, JFiArgit
I3,

4 BT KL (Supporting Information) L&) 9a~9q [
"H NMR Il °C NMR K. 32kl ) 6 2 A AF]
¥ (http://sioc-journal.cn/) . %K.
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