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Synthesis and Biological Activity Evaluation of Novel Pyrazole Oxime
Ether Derivatives Containing Chlorothiazole Group and
Pyrimidine Rings
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Abstract On the basis of our previous work, in order to seeking for novel compounds with bioactivities to settle for the
resistance problem, two series of novel pyrazole oxime ether derivatives have been designed and synthesized containing chlo-
rothiazole group and pyrimidine rings applying the bioisosterism. Their structures were determined by 'H NMR, IR, elemental
analysis and MS, and their bioactivities were performed. Nearly half of the target compounds of series A with chlorothiazole
group exhibited good insecticidal activity against culex pipiens pallens (100%, 5 mgeL "), several compounds of series A
showed good activity against Aphis laburni Kaltenbach (100%, 200 mg/L) and Tetranychus cinnabarinus (100%, 200 mg/L),
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and the compounds of series B with pyrimidine rings exhibited certain fungicidal activity.
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Figure 1 structures of fenpyroximate and target compounds of series A & B
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Scheme 1 Synthesis of target compounds of series A & B
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TERIEALEDY) 2 B, SRAAFE T — B SRk 17]5
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SNHEAT. A S, NIRRT . FRIR
Gk, HhyErs BI4Er) B bR R 4.

TEf & BB B &Y, RICUFRIR F R
THEGNT, SN RS LR A e R R PRAG, BAEA
FH B =)

1.2 EEIEN

HAMEEY) A16 75 2982 F1 2929 cm ' IR 53531
s& CH; FIBREAT CH B SR iSRS, 7E 1164,
1620 A1 1550 cm ' H B 43 ) A2 Tk . e R0 RUsEE AT 24 38
FR AR EN I g, 78 1416 cm ™' HEELAG & B LA 25 il
PRBNR V.

HARE &Y B3 62.35,2.46 DL I 3.67 () 5IE S 5] 72
RIN LI HEAIE IR A2 6 6.86, 6.88 Al
8.35, 8.37 b1y P AN XL g e g BA b AR IR U 6
6.72~7.23 4b1¥ 2 EIE IR ARG 5 8.16 &Kk
BRI BT AR I A AR g IR 5 22 56 76— 2.

7E B6 (1) IR i B2/~ 2R F0 b H B 4aR2h tH IAE
3071 cm "4k, 7E 1555, 1424 cm™ ' A3 HINFEIR, g
T R BR FR AR 5 4R S U, 7F 1294, 1207 em ™' 4b M ik
BB GRS U I, 7F 831, 717 em ™' AN FEIR E C—H
T 4712 41 SR A
1.3 HEMNKER
1.3.1 A RAHHE N K L

X1 MBS RRY], MK RN 5 mgeL " I,
HILFE A R B Ak A 6 E s s v
100%, A1 F1 A5 7E 200 mgeL ™" i £1 il % 1 i, He
B EWEA B RS NE, P LAY A2, A5, Al2
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A A14 76 200 mgeL " X T [R5 H 1 = e % ik 3]
100%, A2, A5 (LEMTEIREFEKE] 40 mgeL ™" A%,
FleF B EEIA R 81.8%A1 83.3%. X 5 HIHATAE &S
ML P ERAC A5 0 I M i ik A 5 035 P AR — 252, A
SR G ¢ B3 (B 1) H A ARSI 1) 0 2 56 1
Hl. A1 1) a #5705 WEEER AR R, AS 1 a 502X SR
2, XA AR R, e B AR R
ARAFFREMAL SN A, Ui a B ER
RIS T () 0 B SRR TR PSR, T e FR AR ¢ 4
JEAEARG G R T oA BRI .
132 ZFE &ML R

2 LRSS R, S e PR P kS H
b &) B B EANBA RGN, (e ARG —&
A B IER, K25 B ALY SE R 5 800 B 2 A M
SR E ST, LAY B2 A1 B o 3 B 800 B 1S
3 IEE] 49.2%F1 50.0%, FLAEH SR RAHA M
R

2 i

DA P 5 Bk Dy BE A, 51 N SR A P e 0 5 i 3 245 R
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NMR. IR. JCEHT M MS BEATEERIE, FFT T 5%
B R R RREE PRI E, A B S AR IR A
Y A RYNEVECR R T R IR P (100%, S
mgeL "), Al il A5 B A BT 551 (100%, 200 mge
L"), A2, A5, A12 DL K A14 7F 200 mgeL ™" i 5 EieF 3% 14
IEF) 100%, 24IKEE N 40 mgeL ' I, A2, A5 [ %kdF di47h
REilF] 81.8%F1 83.3%; S ARMEMLHAAL G455 Hi A T
VEREAT IR EARMEE AW 1) 2 ORISR . T AT
BERER LAY B RIVEIR T — @R EEE,
B2 A1 B9 %3 B ES LU B )5 1 4 ik B 49.2% 1
50.0%.
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Fr; Shimadzu-IR435 £L 4N iE{% (KBr); Yanaco P-500 %Y
15 A, BETFRERE; 92 ThermoFinnigan 23 &) )
LCQ Advantage 75 B4, S8 A 75 AN kL)
AT AR A4l {3 RTS8 4 AL BE.
32 A
321 1,3-=F HK-5- A ated (2) 49 & A%
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Table 1 Insecticidal and acarcidal results of target compounds A1~A21

Insecticidal and acaricidal activity/%

Compd. Culex pipiens pallens ~ Mythimna separata Walker Aphis laburni Kaltenbach  Tetranychus cinnabarinus
(5 mgeL™") (500 mgeL ") (200 mgeL ") (200 mgeL ")
Al 100 0 13 100
A2 100 0 100 0
A3 100 0 92 0
A4 100 0 16 0
A5 100 10 100 95
A6 0 0 60 0
A7 30 0 0 0
A8 0 0 29 0
A9 100 0 65 0
Al10 0 0 0 0
All 0 0 12 0
Al2 90 0 92 0
Al3 100 0 0 0
Al4 100 0 100 0
Al5 0 0 0 0
Al6 0 0 0 0
Al17 100 0 51.3 0
Al8 0 0 0 0
Al9 0 0 0 0
A20 0 0 0 0
A21 0 0 0 0
Fenpyroximate — — — 100

K2 HARLEY B1~B14 {5 B E M w 45 R
Table 2 The fungicidal activity of compounds B1~B14

Insecticidal and acaricidal activity/%

Compd. Culex pipiens pallens Mpythimna separata Walker Aphis laburni Kaltenbach  Tetranychus cinnabarinus
(5 mgeL ") (500 mgeL ") (200 mgeL ") (200 mgeL ")
Al 100 0 13 100
A2 100 0 100 0
A3 100 0 92 0
A4 100 0 16 0
AS 100 10 100 95
A6 0 0 60 0
A7 30 0 0 0
A8 0 0 29 0
A9 100 0 65 0
A10 0 0 0 0
All 0 0 12 0
Al12 90 0 92 0
Al13 100 0 0 0
Al4 100 0 100 0
Al5 0 0 0 0
Al16 0 0 0 0
A17 100 0 51.3 0
A18 0 0 0 0
Al9 0 0 0 0
A20 0 0 0 0
A21 0 0 0 0
Fenpyroximate — — — 100
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500 mL PO EE A, FFh0N 250 mL 60~90 °C A7 ik, L
WAL NN 58 g (0.5 mol) ZEEZFE g, BT UMK
W BRI, Rmseke, 3 Bk, ik
B, B HEE. ARG, EAFEFE. Ko,
S R, HhE, BEEEER K 556 g mp.
114~116 C, W% 99%( Lk E": mp. 116~
118 C, W# 79.9%).

322 1,3-=F A -4-FERE-S-Fked (3) 89 5k

FOCHR[1715E A ), mp. 74~76 C, WF 66.6%
CCHERED™: m.p. 77~79 C, UZ 86%)

3.2.3 1,3-ZHE-5-FKFH-1H-I-4-FFEE(4) B A R

TERA MU FE S 73 /K281 100 mL DY FORH A
0.94 g (10 mmol)ZKMy LA & 10 mL FEE, A&
B 0.4 g (10 mmol) E LY. JSEMA 40 mL 7=
Fih s AE 60~90 CIAEE, M#EIR, 73 KE8 0K,
HEEA KD H, ZHAMEE, A 40 mL DMF. 1.585
g (10 mmol) 5-50-1,3- = I FE-1 H-MEMe-4- H R . skl T P
80~90 T, TLC FRERIR B, BRMNEEW G, ZHE
A, R KPES TR WR4E1S A EE A 2.03 g0 mop.
110~111 C, /& 94%CCHkE"": mp. 110~112 C,
IR 96%).

324 1,3-=F A-5- R A A -1H- vk -4-F 82 25 (5)
EORESHY

¥ SCHR 1715 ¥ A G, mp. 133~134 C, I%
96.6% (CCERE!™: mup. 133~134 C, WK 96%).

325 (E)-1,3-=F 3-5-5F Ak -1H-wevd-4-F B O-(2-
A5 L)I5(A1~A21) 89 & A%

TEREA IR TR 100 mL Y A, I 0.693 g (3
mmol) 5- 7R 5 -1,3- 7 F - 1 - -4 P R 5 DL K%
0.828 g (6 mmol)FKIEZH, /5 MA 0.604 g (3.6 mmol) 2-
S-5-SUREMEME DL K 40 mL ZJEVE VAT N el
TLC REE SN E N 5e . g w4, UL R /A ik
(60~90 ‘C) (V/V=1/5) ¥ 73174 Z 175 [
W, AR THEY AL LB T A A2~A21. 1b
GV A1~A21 P3EE BN IC R o 8l PR SR
SN E /Ty I

(E)-1,3- - HF-5 IR -1 H-ME e -4- S O-(2- 51
MeS-H 5 (AL): F AR, 2% 83.5%. mp. 64~
66 ‘C; 'H NMR (CDCls, 300 MHz) §: 7.77 (s, 1H, CH=
N), 7.38 (s, 1H, Thiazole-H), 6.90~7.35 (m, 5H, ArH),
5.03 (s, 2H, CH,), 3.60 (s, 3H, Pyrazole (N)-CH3), 2.40 (s,
3H, Pyrazole-CH;); MS (ESI) m/z: 363.6 [M+H]". Anal.
calcd for C;¢H;5CIN4O,S: C 52.96, H 4.17, N 15.44; found
C 53.35, H 4.50, N 15.00.
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(E)-1,3- " Fl JE-5-(4- 1 5L O S8 5 )- L H- WG e -4 FT 1
O-(2- F e g -5- FF L) I5 (A2): G €8k A Wi A4, 72 R
53.3%. 'H NMR (CDCls, 300 MHz) §: 7.76 (s, 1H, CH=
N), 7.39 (s, 1H, Thiazole-H), 6.76~7.22 (m, 4H, ArH),
5.05 (s, 2H, CH,), 3.59 (s, 3H, Pyrazole (N)-CHz), 2.39 (s,
3H, Pyrazole-CH3;), 2.32 (s, 3H, ArCHj3;). Anal. caled for
Cy7H1;,CIN4O,S: C 54.18, H 4.55, N 14.87; found C 54.04,
H4.51,N 14.85.

(E)-1,3- " Fl JE-5-(3- 1 5L O S8 5 )- L H- Wk e -4 FT
O-(2- F e g -5- FF L) I5 (A3): G 0kl A v 44, 7= R
51.1%. '"H NMR (CDCls, 300 MHz) §: 7.77 (s, 1H, CH=
N), 7.39 (s, 1H, Thiazole-H), 6.69~7.22 (m, 4H, ArH),
5.05 (s, 2H, CH,), 3.59 (s, 3H, Pyrazole (N)-CHz), 2.40 (s,
3H, Pyrazole-CH;), 2.32 (s, 3H, ArCHj3;). Anal. caled for
Cy7H1;,CIN4O,S: C 54.18, H 4.55, N 14.87; found C 54.36,
H 4.69, N 15.05.

(E)-1,3- " Fl JE-5-(2- 1 5 2R S8 5 )- L H- Wk e -4 FT 1
O-(2- FMEM:-5-F1 58 ) [i5 (A4): HI K, =% 86.0%.
m.p. 57~59 C; 'H NMR (CDCl;, 300 MHz) 6: 7.70 (s,
1H, CH=N), 7.38 (s, 1H, Thiazole-H), 7.02~7.25 (m, 4H,
ArH), 5.03 (s, 2H, CH,), 3.60 (s, 3H, Pyrazole (N)-CH;),
2.39 (s, 3H, Pyrazole-CHj), 2.38 (s, 3H, ArCHj;). Anal.
caled for C7H;;CIN4O,S: C 54.18, H 4.55, N 18.87; found
C 54.37, H4.66, N 14.82.

(E)-1,3- W1 5E-5-(2- S R S ) - L H-ik ME-4-FH RS O-
(2- G e M5 L) IS (AS): vk B (ME 4K, PR T71.1%.
m.p. 61~62 C; 'H NMR (CDCl;, 300 MHz) 6: 7.77 (s,
1H, CH=N), 7.40 (s, 1H, Thiazole-H), 6.82~7.30 (m, 4H,
ArH), 5.03 (s, 2H, CH,), 3.60 (s, 3H, Pyrazole (N)-CH;),
2.38 (s, 3H, Pyrazole-CHj). Anal. caled for C,¢H4Cl,-
N4O,S: C 48.37, H 3.55, N 14.10; found C 48.19, H 3.65,
N 14.24.

(E)-1,3- " Fl 2k -5-(3- Y5 5 IR S8 5t )- L H- Wk e -4 FT 1
O-(2- F e W -5- FF L) 15 (A6): G €0 Kl A v 44, 7= R
86.1%. 'H NMR (CDCls, 300 MHz) §: 7.78 (s, 1H, CH=
N), 7.38 (s, 1H, Thiazole-H), 6.81~7.19 (m, 4H, ArH),
5.03 (s, 2H, CH,), 3.61 (s, 3H, Pyrazole (N)-CHz), 2.39 (s,
3H, Pyrazole-CHj3). Anal. caled for C;sH4BrCIN,O,S: C
43.50,H 3.19, N 12.68; found C 43.59, H 3.29, N 12.50.

(E)-1,3- I 5E-5-(3,5- = AL IR A B8 ) - L H-iE k-4 - F
W O-(2-FEL-5-HII5(AT): AGEIE, =% 77.4%.
m.p. 84~86 ‘C; '"H NMR (CDCl;, 300 MHz) J: 7.82 (s,
1H, CH=N), 7.39 (s, 1H, Thiazole-H), 6.79 (s, 1H, ArH),
6.48 (s, 2H, ArH), 5.04 (s, 2H, CHy), 3.62 (s, 3H, Pyrazole
(N)-CH3;), 2.44 (s, 3H, Pyrazole-CHj), 2.27 (s, 6H,

Chin. J. Org. Chem. 2015, 35, 100~108
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ArCH;); MS (ESI) m/z: 391.5 [M+H]". Anal. calcd for
CigH9CIN4O,S: C 55.31, H 4.90, N 14.33; found C 55.49,
H 4.80, N 14.30.

(E)-1,3- — 1 3 -5-(4- T S B 3 8 S 00 )- L - T2 -4-
HIEE O-(2- S WEME-5- T JE) 15 (A8): ¥R 3 Tl fA, 7= &
55.6%. '"H NMR (CDCls, 300 MHz) J: 8.04 (s, 1H, CH=
N), 8.01 (s, 1H, Thiazole-H), 6.92~7.78 (m, 4H, ArH),
5.00 (s, 2H, CH,), 3.91 (s, 3H, CO,CHy), 3.61 (s, 3H, Py-
razole (N)-CHj;), 2.39 (s, 3H, Pyrazole-CHj3). Anal. calcd
for C;gH;,CIN,O,S: C 51.37, H 4.07, N 13.31; found C
51.51,H4.28, N 13.12.

(E)-1,3-— HJE-5-(2,4- — H L OR 4 58 )- 1 H-iE k-4 F
BE O-(2- S WEME-5- HYJE ) fi (A9): % 38 0 [ 4, 7= &
94.1%. m.p. 58~59 C; 'H NMR (CDCl;, 300 MHz) ¢:
7.69 (s, 1H, CH=N), 7.39 (s, 1H, Thiazole-H), 6.40~7.04
(m, 3H, ArH), 5.04 (s, 2H, CH,), 3.59 (s, 3H, Pyrazole
(N)-CH3;), 2.39 (s, 3H, Pyrazole-CHj), 2.34 (s, 3H,
ArCHj;), 2.28 (s, 3H, ArCHj;). Anal. calcd for CigH;oCl-
N4O,S: C 55.31, H 4.90, N 14.33; found C 55.32, H 5.05,
N 14.26.

(E)-1,3- = 1 3k -5-(3-fiff 5 2K S8 5t )- L -k e -4 FT
O-(2-FMEME-5- L) [I5(A10): 3 (A A, 72 65.0%.
m.p. 91~92 °‘C; '"H NMR (CDCl;, 300 MHz) &: 7.99~
8.03 (m, 1H, CH=N), 7.80 (s, 1H, Thiazole-H), 7.32~
7.74 (m, 4H, ArH), 4.96 (s, 2H, CH,), 3.65 (s, 3H, Pyrazole
(N)-CH3;), 2.39 (s, 3H, Pyrazole-CHj3); MS (ESI) m/z:
408.5 [M+H]". Anal. caled for C;¢H4CIN5O,S: C 47.12,
H3.46,N 17.17; found C 46.93, H 3.29, N 17.29.

(E)-1,3- = F 5 -5-(2- F 48 B R AU 0k )- 1L - ik -4 H
e O-(2- S e -5 G ) i (ALD): 7% B € ] 4, 7= %
83.1%. m.p. 71~72 C; 'H NMR (CDCl;, 300 MHz) §:
7.73 (s, 1H, CH=N), 7.39 (s, 1H, Thiazole-H), 6.67~7.10
(m, 4H, ArH), 5.03 (s, 2H, CH,), 3.91 (s, 3H, Pyrazole
(N)-CH3), 3.63 (s, 3H, OCH3), 2.38 (s, 3H, Pyrazole-CH3).
Anal. calcd for C;H7CIN4O5S: C 51.97, H 4.36, N 14.26;
found C 52.08, H 4.32, N 14.23.

(E)-1,3- = FH 5 -5-(3- = 36 25 DR 4 Bk )- 1 - Wbk -4
I O-(2- S MEME-5- IR 5 (A12): ¥R3E R BRI IA, 7=
# 69.7%. 'H NMR (CDCl;, 300 MHz) 6: 7.78 (s, 1H,
CH=N), 7.35 (s, 1H, Thiazole-H), 7.02~7.48 (m, 4H,
ArH), 4.99 (s, 2H, CH,), 3.63 (s, 3H, Pyrazole (N)-CHj;),
2.39 (s, 3H, Pyrazole-CH;). Anal. caled for C;;H,Cl-
N4O3S: C 47.39, H 3.28, N 13.00; found C 47.32, H 3.42,
N 13.10.

(E)-1,3- = HH-5-2,4 —GUOREEL)-1H-ML e -4-H %
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O-(2-5EME-5-FH 3L I5(A13): ML EfE, 773 81.0%.
m.p. 79~80 ‘C; 'H NMR (CDCls, 300 MHz) 6: 7.76 (s,
1H, CH=N), 7.48 (s, 1H, Thiazole-H), 7.47~6.62 (m, 3H,
ArH), 5.02 (s, 2H, CH,), 3.63 (s, 3H, Pyrazole (N)-CHj),
2.37 (s, 3H, Pyrazole-CHj). Anal. caled for C;¢H;5Cl3-
N,4O,S: C 44.51, H 3.04, N 12.98; found C 45.01, H 3.09,
N 13.08.

(B)-1,3- = FEE-5-(3- S R S 58 )- 1 H-HEE-4-FH S O-
(2-FEME-5-H ) fi5 (A14): TCEREF A, 7% 52.7%.
'H NMR (CDCls, 300 MHz) §: 7.78(s, 1H, CH=N), 7.38
(s, 1H, Thiazole-H), 6.77~7.25 (m, 4H, ArH), 5.03 (s, 2H,
CH,), 3.61 (s, 3H, Pyrazole(N)-CHj3), 2.39 (s, 3H, Pyra-
zole-CHj;). Anal. caled for C¢H;CLN4,0,S: C 48.37, H
3.55,N 14.10; found C 48.35, H 3.81, N 14.15.

(E)-1,3- HUE-SRUT A - L H-nE e -4-H S O-(2-5
WEME-5-FIL 5 (A15): ALK, F=% 47.1%. mp. 53~
55 ‘C; 'H NMR (CDCl;, 300 MHz) &: 7.93 (s, 1H, CH=
N), 7.49 (s, 1H, Thiazole-H), 5.16 (s, 2H, CH,), 3.62 (s,
3H, Pyrazole (N)-CHj;), 2.38 (s, 3H, Pyrazole-CHj3), 1.37
(s, 9H, C(CH;);). Anal. calcd for C;4H;9CIN,O,S: C 49.05,
H 5.59, N 16.06; found C 49.26, H 5.58, N 16.06.

(E)-1,3- = FHE-5- S N A S - L H-HEM-4-FR S O-(2-3
BEME-5-FIL 5 (A16): ALK, =% 65.2%. m.p. 51~
52 “C; '"H NMR (CDCls, 300 MHz) d: 7.95 (s, 1H, CH=
N), 7.49 (s, 1H, Thiazole-H), 5.17 (s, 2H, CH,), 4.51~4.60
(m, 1H, CH), 3.61 (s, 3H, Pyrazole (N)-CH3), 2.30 (s, 3H,
Pyrazole-CH3;), 1.30~1.32 (d, 6H, C(CH3;),). Anal. calcd
for Ci3H,,CIN,O,S: C 47.49, H 5.21, N 17.04; found C
47.28,H 5.19, N 16.88.

(E)-1,3- - FF-5-p-Z5 A -1 H-MEME-4-F E O-(2-5
WE M -5- IR 5 (A17): iR B LA 44, P23 74.6%. mup.
63~64 C; '"H NMR (CDCl;, 300 MHz) d: 7.85 (s, 1H,
CH=N), 7.83 (s, 1H, Thiazole-H), 7.25~7.80 (m, 7H,
Naphthalene-H), 4.98 (s, 2H, CH,), 3.63 (s, 3H, Pyrazole
(N)-CHs;), 2.43 (s, 3H, Pyrazole-CHj).

(B)-1,3- = FEE-5-(4-5U R S 58 )- 1 H-IEE-4-FH S O-
(2- 50 MgE -5 PRI ) i (A18): kB (R B Ak, PR R
83.1%. '"H NMR (CDCls, 300 MHz) d: 7.76 (s, 1H, CH=
N), 7.39 (s, 1H, Thiazole-H), 6.83~7.04 (m, 4H, ArH),
5.03 (s, 2H, CH,), 3.61 (s, 3H, Pyrazole (N)-CH3), 2.38 (s,
3H, Pyrazole-CHj). Anal. caled for C;sH4CIFN,O,S: C
50.46,H 4.10,N 14.71; found C 49.91, H 3.95, N 14.38.

(E)-1,3- = HHE-5-a-ZE 5 FE- 1 H-IE M -4- % O-(2-K
WE WS- FR L) 5 (A19): IR B AE R, 7% 39.6%. m.p.
118~119 ‘C; IH NMR (CDCls, 300 MHz) d: 6.60~8.39
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(m, 9H, CH=N & Thiazole-H & Naphthalene- H), 4.90 (s,
2H, CH,), 3.66 (s, 3H, Pyrazole (N)-CH;), 2.44 (s, 3H,
Pyrazole-CHj3). Anal. calcd for C,,H;,CIN,O,S: C 58.18, H
4.15,N 13.57; found C 58.06, H 4.00, N 13.26.

(E)-1,3- F -5 475 A S8 - L H-TEe-4- FE . O-(2-3
WEM-5-FH L) 5 (A20): IR, 773 68.5%. 'H NMR
(CDCls, 300 MHz) §: 7.47 (s, 1H, CH=N), 7.29 (s, 1H,
Thiazole-H), 5.13 (s, 2H, CH,), 5.17~5.52 (m, 3H, CH,=
CH), 3.28 (s, 3H, Pyrazole(N)-CHs;), 2.08 (s, 3H, Pyrazole-
CH3). Anal. caled for Ci3H;sCIN,O,S: C 47.78, H 4.63, N
17.14; found C 48.08, H 4.47, N 16.90.

(E)-1,3- - FAEE-5- G- 1 H-ME Me-4- FR S O-(2-F(ME M-
5-H ) 5 (A21): LR, 7% 55.2%. mp. 63~
64 °C; '"H NMR (CDCls, 300 MHz) &: 7.98 (s, 1H, CH=
N), 7.51 (s, 1H, Thiazole-H), 5.19 (s, 2H, CH,), 3.79 (s,
3H, Pyrazole (N)-CH3;), 2.39 (s, 3H, Pyrazole-CH3). Anal.
calcd for C;oH;,CLN,OS: C 50.08, H 4.53, N 13.48; found
C50.12,H4.52, N 13.22.

32.6 (E)1,3-=%F #&-5-3% & HA-1H-wtwd-4-F 8% O-(2-
A B -4)15 (B1~B14) 89 & 5%,

(EREA TR 100 mL VU FfEH, A3 mmol)
5-75 5 k1,3 - L -k M4 S L A AN 0.828 g (6
mmol) B FRAN, TR 0.491 g (3.3 mmol) 2.4- - &(MEIE
J 40 mL ZHE1E UL INEEIR. TLC BRER R E R
REgER%. U8, W4h, 15/ AE60~90 C)(V/IV=
1/5) e B FAEAT AR FE AT 457 .

(E)-1,3- " H F-5- 2R S - 1 H-MEMe-4- S O-(2- 3%
WE-H5(B1): AR, R 77.1%. mp. 112~113 C;
'H NMR (CDCls, 300 MHz) J: 6.81~8.36 (m, 8H, Ar-H
& Pyrimidine-H & CH=N), 3.68 (s, 3H, Pyrazole (N)-
CHj3), 2.46 (s, 3H, Pyrazole-CHj3;); IR (KBr) v: 2980, 1721,
1561, 1423, 1285, 1191, 952, 853, 756 cm '; MS (ESI)
m/z: 3443 [M+H]". Anal. caled for C;H4CIN5O,: C
55.90, H 4.10, N 20.37; found C 55.94, H 3.95, N 20.04.

(E)-1,3- = 1 5E-5-(2- RS 58)- L -k M -4-FH g O-
(2-FMENE-)f5(B2): ALK, IR 65.0%. mp. 97~
98 ‘C;'H NMR (CDCls, 300 MHz) 6: 6.60~8.37 (m, 7H,
Ph-H & Pyrimidine-H & CH=N), 3.69 (s, 3H, Pyrazole
(N)-CHj3;), 2.45 (s, 3H, Pyrazole-CHj;), 2.40 (s, 3H, Ph-
CHs); IR (KBr) v: 2943, 1559, 1425, 1294, 1144, 960, 849,
793, 701 cm™'; MS (ESI) m/z: 358.9 [M+H]". Anal. caled
for CysH,4CINsO,: C 57.07, H 4.51, N 19.57; found C
57.10, H 4.55,N 19.10.

(E)-1,3- W1 5E-5-(3- I R4 5L )- 1 H-AL e -4-FH 8% O-
(2-FmEnE-4)5(B3): B AR, 2 76.0%. m.p. 100~
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102 ‘C; '"H NMR (CDCl;, 300 MHz) J: 6.73~8.37 (m,
7H, Ar-H & Pyrimidine-H & CH=N), 3.67 (s, 3H,
Pyrazole (N)-CHj3), 2.46 (s, 3H, Pyrazole-CHj3), 2.35 (s,
3H, Ar-CHs); IR (KBr) v: 2954, 1554, 1423, 1923, 1206,
952, 835, 698 cm '. Anal. caled for C;7H,;sCINsO,: C
57.07, H4.51, N 19.57; found C 57.09, H 4.27, N 19.05.

(E)-1,3- 1 5E-5-(4- 2R S s )- L -k ME-4-FH RS O-
(2-FENE-4) 5 (B4): R ELE A, Y% 78%. m.p. 99~
101 ‘C; '"H NMR (CDCl;, 300 MHz) J: 6.83~8.38 (m,
7H, Ar-H & Pyrimidine-H & CH=N), 3.67 (s, 3H,
Pyrazole (N)-CHj3), 2.46 (s, 3H, Pyrazole-CHj3), 2.34 (s,
3H, Ar-CHs); IR (KBr) v: 2927, 1555, 1423, 1346, 1299,
960, 828, 708 cm '. Anal. caled for C;7H,;sCINsO,: C
57.07, H4.51, N 19.57; found C 57.42, H 4.58, N 18.22.

(E)-1,3- — F Bk -5-(2- F A 8 R AU 0 )- L - ek -4-
B O-Q-FMnE-4)i5(BS): AEmA, WE 59.3%. mp.
160~161 °C; "H NMR (CDClLs;, 300 MHz) J: 6.80~8.40
(m, 7H, Ar-H & Pyrimidine-H & CH=N), 3.91 (s, 3H,
Pyrazole (N)-CHj;), 3.71 (s, 3H, OCH;), 2.44 (s, 3H,
Pyrazole-CHj3); IR (KBr) v: 2968, 1607, 1551, 1424, 1343,
1299, 1200, 962, 840, 797, 714 cm '. Anal. calcd for
Cy7H4CINsOs: C 54.62, H 4.31, N 18.74; found C 54.70, H
4.49,N 18.68.

(E)-1,3-— F 2k -5-(3- i 55 2R S8 5 )- L H- L M -4 T
O-(2-FAMERE-A)[5(B6): A A, % 69%. m.p. 144~
146 ‘C; '"H NMR (CDCl;, 300 MHz) J: 6.78~8.37 (m,
7H, Ar-H & Pyrimidine-H & CH=N), 3.72 (s, 3H,
Pyrazole (N)-CHj3), 2.47 (s, 3H, Pyrazole-CH3); IR (KBr)
v: 3071, 2936, 1555, 1424, 1350, 1294, 1207, 960, 831,
717 em™'. Anal. caled for C;H3CINGO,: C 49.43, H 3.37,
N 21.62; found C 49.39, H 3.45, N 21.40.

(B)-1,3- = I EE-5-(3- L R4 58 )- 1 H-E E-4- T S O-
Q-FWELE-Hf5(B7): HEME A, IR 56.4%. mp. 120~
121 °‘C; '"H NMR (CDCl;, 300 MHz) J: 6.83~8.38 (m,
7H, Ar-H & Pyrimidine-H & CH=N), 3.67 (s, 3H,
Pyrazole (N)-CHj3), 2.46 (s, 3H, Pyrazole-CHj3), 2.34 (s,
3H, Ar-CH3;); IR (KBr) v: 3070, 2929, 1552, 1422, 1300,
1197, 868, 840, 710 cm ™ '. Anal. caled for C;sH;3Br-
CIN;O,: C 45.47, H 3.10, N 16.57; found C 45.65, H 3.09,
N 16.57.

(E)-1,3- - F -5 SR S JE- L H-PIE E-4- R O-(2-34
BEE-4)5(B8): A, UK 95%. m.p. 137~139 C;
'H NMR (CDCls, 300 MHz) J: 6.79~8.38 (m, 4H, Ar-H
& Pyrimidine-H & CH=N), 3.68 (s, 3H, Pyrazole (N)-
CHj;), 2.44 (s, 3H, Pyrazole-CHj;); IR (KBr) v: 3071, 2929,
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1557, 1424, 1346, 1296, 959, 901, 854, 778, 714 cm .
Anal. caled for C;¢H;5C1LN5O,: C 50.81, H 3.46, N 18.52;
found C 51.06, H 3.30, N 18.38.

(E)-1,3-  F5E-5-(4- SR A 5L - 1 H-IL e -4-F % O-
(2-FMERE-4)5(B9): H AR, i 88%. mp. 125~
126 ‘C; '"H NMR (CDCls;, 300 MHz) J: 6.78~8.38 (m,
7H, Ar-H & Pyrimidine-H & CH =N), 3.67 (s, 3H,
Pyrazole (N)-CHj3), 2.44 (s, 3H, Pyrazole-CH3). IR (KBr)
v: 3093, 2943, 1719, 1557, 1427, 1292, 1200, 1090, 957,
834, 714 cm '; MS (ESI) m/z: 378.1 [M+H]". Anal. calcd
for C;H3CILNsO,: C 50.81, H 3.46, N 18.52; found C
50.90, H 3.43, N 18.62.

(E)-1,3- W 3-5-(2,4- G R IE)-1H-ME e -4- FE %
O-(2-H W WE-4) f5(B10): FH ([ 44, ULF 49.0%. m.p.
124~126 °C; "H NMR (CDCls, 300 MHz) J: 6.68~8.41
(m, 6H, Ar-H & Pyrimidine-H & CH=N), 3.70 (s, 3H,
Pyrazole (N)-CHs;), 2.43 (s, 3H, Pyrazole-CH;); IR (KBr)
v: 3074, 2929, 1554, 1223, 1344, 1298, 1219, 959, 709
em . Anal. caled for CigH,CL3NsO,: C 46.57, H 2.93, N
16.97; found C 46.35, H 3.09, N 17.08.

(E)-1,3- - H3E-5-(3,5-  FE IR 25 )- L H-THE -4 R
O-(2- A W WE -4) [I5 (B11): H T il {4, W 77%. mp.
102~103 °C; "H NMR (CDCls, 300 MHz) J: 6.55~8.38
(m, 6H, Ar-H & Pyrimidine-H & CH=N), 3.66 (s, 3H,
Pyrazole (N)-CHj), 2.47 (s, 3H, Pyrazole-CHj), 2.29 (s,
6H, Ar-CHj); IR (KBr) v:2926, 1555, 1424, 1297, 1204,
966, 834, 715 cm '. Anal. caled for C;sH;sCINsO,: C
58.14, H 4.88, N 18.84; found C 58.19, H 5.01, N 18.79.

(E)-1,3- = H3E-5-(2,4-  FHORGA 25 )- L H-THE e -4- R
O-(2-H M WE-4)f5(B12): A G4, L& 80.1%. m.p.
92~93 °C; "H NMR (CDCl;, 300 MHz) 6: 6.51~8.38 (m,
6H, Ar-H & Pyrimidine-H & CH=N), 3.68 (s, 3H,
Pyrazole (N)-CHj), 2.45 (s, 3H, Pyrazole-CH3), 2.34 (s,
3H, Ar-CHj), 2.30 (s, 3H, Ar-CH3); IR (KBr) v: 2926,
1553, 1420, 1298, 1197, 1119, 957, 817, 709 cm'; MS
(ESI) m/z: 372.1 [M+H]". Anal. calcd for C;sH;5sCIN;O,:
C 58.14,H 4.88, N 18.84; found C 58.33, H 4.66, N 18.72.

(E)-1,3- — F B -5-(3- = 4 Y B 48 A 2k )- 1 H- Wk -4
HiE O-2-FmEnE-4)5(B13): Ak, K 73%. m.p.
114~116 ‘C; "H NMR (CDCl;, 300 MHz) J: 6.66~8.34
(m, 7H, Ar-H & Pyrimidine-H & CH=N), 3.71 (s, 3H,
Pyrazole (N)-CH3;), 2.46 (s, 3H, Pyrazole-CHj3;); IR (KBr)
v: 3067, 2929, 1555, 1423, 1326, 1170, 1123, 971, 708
cm” L. Anal. caled for C;7H;5CIF5NsO,: C 49.59, H 3.18, N
17.01; found C 49.40, H 3.09, N 16.84.
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(E)-1,3-— F1 ik -5-(4- H AU R S 0 )- 1 - L AR -4-
I O-2-FMEnE-4)f5(B14): FIEE K, 1 62%. m.p.
151~152 ‘C; 'H NMR (CDCl;, 300 MHz) &: 6.71~8.32
(m, 7H, Ar-H & Pyrimidine-H & CH=N), 3.09 (s, 3H,
CO,CH;), 3.67 (s, 3H, Pyrazole (N)-CH;), 2.44 (s, 3H,
Pyrazole-CHj3); IR (KBr) v: 3053, 2950, 1713, 1554, 1424,
1294, 969, 710 cm™'. Anal. caled for C;sH;CINsO,: C
53.81, H4.01, N 17.43; found C 53.80, H3.91, N 17.47.
3.3 HEHiEMEE
3.3.1 FRMKF &

oA HOyE PR R T FH B S 0 s R B (Mythimna
separata Walker) 2R % J&E W05 8 WV Fh (Culex pipiens
pallens) Zx G W (Aphis laburni Kaltenbach) A M AHp i
W, (Tetranychus cinnabarinus).

oA HUE P RRES 75  2  n F Frid:

Iegh e FRWBE, K 4 B4R — B WS
mgeL )IZEOK)H. 24 h A AT 4 BB T R 45 3L

WF i FREX 12 mg Z5FET 100 mL AR, fi10.5 mL
DMF(E e &), w2 Al 1 mL; il
Sorpol 560(EH B 1& & FU AL W, IR i+,
O B, FnE R ARG, BRRSHEE, i
J%200 mgeL " FIZGTH. KA A ERIAERRAE B IR 2530
B 2~3 s, AWEZ ARG, FERITERER -,
BRI AT R GT R O HY BEREE D), HER
WE TAHEN, 24 h i s .

R R, KR T A R G A 25 R
(500 mgeL "), FFZR N 4 W4, FENEE. fib
AAEH, RIS R EILSR, 24 h fE LT,

IR FREX 12 mg 2586 100 mL KRR, n 1 mL
WEAELEIEAHR). InFLAEF] Sorpol 560(EkHEi&E
GG T, FH B 7 o ke, L ARV,
INZRKIE, FIRFE A HE, BeRL 200 meeL ' FIZ5H.
FEAT A g AR AE BRI RIRER 5 s, BREE, &
P2 R, KRS AT A 77 P8I 55 1 KB 6T
o, geE R DU IR DL RN, Bk ki, il
ThEEEE N, 24 5L 48 h K Er4h
332 FHEMNERX T &

F— € BT MR G = F 5L R (DMF) A,
SRIG I FAL KRR E 50 pgemL ™' 3 F 2 0% &
(Alternaria solani)~ 1t 4 BE 5 1 (Cercospora arachi-
dicola) 775 ZEh 99 B (Phomopsisasp-aragi)~ /N2 7555
93 B (Gibberella zeae) 37 556 895 W (Physalospor pi-
ricola) NIRRT, HHE B AR EER, KA
PDA 5354k, Zdl )54 H.

K FH B AR A K 2 8 ¥ (mycelium growth rate
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test). FARFER: fETCHE &M B 1 mL 2Z5FE N
REFEILAN, TN 9 mL PDA E53R%, BE5)JHIK 50 nge
mL A Z5AR, BAVRHN 1 mL K B K SR S 6 .
FER 4 mm FFTFLAHTE 2 G000 &, BE &2
PR b, REAEEE S k. B FRILRIEQ4 1) CHE
B FRAAREFE. 72 h FIAE A E Y RER, K
SEEIME, 5 AR IR EL T AR R R

AR R (%)= IR 8 B P E A — 408

W RY BT ER) R E Y P AR X

100%
Boff IR e R A ML AR T A A [

2 855 5!

i Bh# Bl (Supporting Information) Hirfb &4 A1~
A21 Fil BI~B14 ] '"H NMR 4. X L8R1RFAT LA 3% A
AT 3k (http://sioc-journal.cn/)_F T %K.
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