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FEMEERIZ "H NMR, C NMR FI HRMS #iih. #1265 BUSHENRER Y, ZHU0EW1E 500 mg/L #KEZ X, H
(Mythimna separate)d % 5 5 I HE(BIER =80%), 7 100 mg/L IR N, B =Mk &Y% hh A G T S FE R s 14
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Synthesis and Insecticidal Activity of 3-Arylisoxazoline-
pyrazole-5-carboxamide Derivatives
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Abstract A series of 3-arylisoxazoline-pyrazole-5-carboxamide derivatives derived from ethyl 5,5-dimethoxy-2,4-
dioxopentanoate were designed, synthesized, and characterized by 'H NMR, *C NMR and HRMS. The preliminary bioassay
indicated that most title compounds exhibited positive potency against Mythimna separate (Walker) at 500 mg/L. At the
concentration of 100 mg/L, three compounds were still moderately active against Mythimna separate (Walker) (lethal rate~
60%). At 500 mg/L, four compounds were also active against Aphis craccivora. The results indicated that the potential of these
3-arylisoxazoline-pyrazole-5-carboxamide derivatives can be utilized in insecticide research with further optimization.
Keywords arylisoxazoline; pyrazole-5-carboxamide; synthesis; insecticidal activity
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Figure 1 Pyrazole derivatives
Oy B S e bk 45 4 AR — b 2 U B
L AP, JUEPEEIE S IR U S TR, TR
A e BB B BT vE 5 R B, B 2 B AR 44
(Afoxolaner) 'L K U % Hi7f Isocycloseram!™%5 B A
RAF R ORISR gE V. R, 2RI Mg,
77 AT AL A f B 70 o 2 ) — S ok . ARE AR
TEHERL, WG T 16 ANH R A EUA Ak k-5 -

Isocycloseram

bioisosterism

o)
H ——> o
N\)I\H/\CFg N

bioisosterism

FRRERTAEND, R0 B AR S VAT 454 25 5 5 ok g It
#iff 5% (Scheme 1).

1 ZR5HIE

1.1 BR~HIHEMK

H bR 44 %4240 Scheme 2 . Fr a4k 2 R
KL 5,5- A2 4- AR S BEFUK & & 456
BRI, [BFEVK B AT, 3R J2 — AN S itk
B, WL L) 93%. i H (] {8 FH 0T & 2 40k
50% LR KWK AR, TEAE 60 C7Zc 47 v b7 58
HHA 87% LA M . HhiEfk 4 B 3 AR —
BIEAT HJEAK, H TR PR ER R IR I R, OB H 2R AR
DB (< 10%) L e S fe A, AT DLE b i 2 AT Rk kAT
RUFAr B8, Favp ek 5 R ORI R kT, B
ERFRFR I, A B ) 56 SR, A 6 it “—
vk g%, AFEES N-FART B Z(NCS)TE N,N-
TR IR R(DMF) RN, RN TEEE J BRI U5
CIGHAT 1 3ABMIR IR B, A 7 B 6 42 NaOH
TRKAR, R 87%. H AR =P0r& R i BR ] 4%
BRI, 7RI T S EUR S i B R AT 3RS,
1.2 1ZHLRRAR

PLH PR ZI1 IR REE S 9115 6 1.32 Ab ) 5
WA ZRIR RT3, 16 9 3.46 A1 3.81 AR AN &
U JoR - S R ) S 2, IR AT TSR T 7E 6 4.23
b PR BV AL R ER B IR, 7 6 5.71 Ab IR B g
T Mk ) AN SR E 6 7,11 A2 EIERE T
FiRETTA LA A 0 7.21 AbRBAIE JE T R ER R A
1E 6 7.30~7.35 F1 7.38~7.44 LA HIAHE T 45T
FET5 IR IR LA o 1E 8.30 Abf Bl NIk % 1A
TE 6 8.41 Kb [FIXUE I My 75 3R T (A

R1
\

|
N-R2

ﬂ\ \
~N o)
\
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R? = aryl-substituted
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Scheme 1 Design strategy of the target compounds
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O O Y, 0 OHC OHC
0
/OMO\/ N,H,* H,O Hﬁ)ko/\ 50% AcOH ) o (CH3)2804, KoCO3 N{ \ o
_0 o) EtOH,rt O N-NH 60 °C N acetone, r.t. N
\ H 0 | o
1 2 3 4
O~N 0-
(1) 50% NH,OH, THF, r.t. | _/ (1) NaOH, THF, reflux |N
(2) NCS, DMF, rt. B (2)Hal M\ OH
(3) p-t-Butylstyrene, TEA, r.t. N-N 0 N-N 5
5 \
6
ZJ1: R" = H, R? = 2-CI-CgH,; ZJ2: R' = H, R? = 4-MeO-CgHy;
o- ; ZJ3: R" = H, R? = 3-CI-CgH,; ZJ4: R' = H, R? = 3-F-CgHy;

(1) SOCl, |N Ry 2J5: R' = H, R? = 2-Me-CgHy; ZJ6: R" = H, R? = 4-Me-CgHy;

A A\ N—R? ZJ7:R' = H, R? = 3-CF3-CgHy; 2J8: R' = H, R? = 3-Me-CgH.;

( );’:‘;:”e't NI‘N 2J9: R" = H, R2 = 4-PhO-CgHg; ZJ10: R' = Me, R2 = 3-Me-CqHy;

L \ o ZJ11: R" = Me, R? = 2,4-F,-CgH3; ZJ12: R" = Me, R? = 3,5-Cl,-CgHs;
zJ ZJ13: R" = Me, R? = 2-Me-4-CI-CgHg; ZJ14: R' = H, R? = 4-MeOCO-CgHy;
Z2J15: R' = Me, R? = CgH5; 2J16: R = Me, R? = 3-PhO-CgH,
BR 2 HirbEY 2I1~2316 14 R4
Scheme 2 Synthetic routes of the target compounds ZJ1~ZJ16
1.3 FREFEMNE £2  HIFMLAWITE 100, 20 mg/L #e R 6Hkh A1 E 55 1 ) 5~

WA T H bt G0 RS U (Mythimna separate) &
Wb W 0 (Tetranychus  cinnabarinus) UA S ¥ 5& 17 (Aphis
craccivora)iEYER 1, 2). MR R ER, K& B
WAEYILE 500 mg/L VR FE T 0PRE HA 36 1R & ik s g,
WA 235, 236, 39 FI ZI13 X B 45 i AT AT 70%
MEIEE, (HI2 H bR A YR A g I AT 27 HE AR
3. 0 TR mE S T A S YA T B, 7E 100 mg/L 1k

F 1 500 mg/L T HERMEWIR HUEHEGETZ/%)

Table 1 Insecticidal activities (mortality/%) of title compounds
at 500 mg/L
Compd. Mythimna Aph.is crac- Yjetmnyc%zus
separate civora cinnabarinus
731 50 0 0
732 100 0 0
733 60 0 0
7J4 0 30 0
7J5 100 80 0
736 80 80 0
7J7 100 0 0
7J8 100 0 0
7J9 100 80 0
Z7J10 0 50 0
ZJ11 50 0 0
7312 60 0 0
7313 0 90 0
7114 100 0 0
7J15 0 60 0
Z7J16 90 30 0
Avermectin 100 100 100
= 0 0 0
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HUETEGET /%)
Table 2 Insecticidal activities (mortality/%) of title compounds
against M. separate and A. craccivora at 100 and 20 mg/L

Mythimna separate Aphis craccivora

Compd. T mgll 20 mg/L 100 mg/L
72 30 0 0
7J5 60 0 30
736 55 0 30
737 30 0 0
7J8 65 0 0
7J9 60 0 25

713 0 0 20
ZJ14 50 0 0
7J15 0 0 15
7316 35 0 0

Avermectin 100 95 100
S =payic! 0 0 0

FEF, ZJ5, ZI8 F1 239 Xl fuAl A i SRR B S L, 1
7E 20 mg/L M7 T WA 0. &5 & e
100 mg/L X B 78 wF ARG PEARAG. JE I ARG R A #T,
R' N H BHEME R T Me BUR, R? 5 2 B EAR 50U
(1) 5 B vt VARG T e B B i AR 2, 17 AR P 5 2 )
HERAERHEMX A, Fit, T AEYH 725 R
BT L e -5- R R R AT AE R R T 5 50 S B
(1 55 Fik 7 WE M IR 45 40, PRI HE — s IR RS T e
Afoxolaner [J/EHHLEIAEML, J&T y-aminobutyric acid
(GABA)Z AR5 B R E/EH TR & FilE™, HE,
5T 2 R BRI B 4 T 2R EL RS, B ARL A MR
MR, BEZ AL A Y AT REXT T REAR SR R0 AN
2657
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%, T EMATEIR ARSI ST 5. 323 1-F 33 -1 Hovkwd-5-3 B8 T BS(4) 59 6%
N 3-H Pt -1 H-PLE-5-FR 2 £ TiE(15.0 g, 89.2 mmol)

2 —nlﬁ

WA T 16 AN 75 5 S E eIk 25 1) (1) Hk e -5- F
FEf R, A HEHENR S R EoR, Z2HHEME
500 mg/L ¥KFE T XRG A B NE T, SRR
100%; 7E 100 mg/L B, &) 25, 298, 239 154 5%
FERE TG TE, BRIRE 20 mg/L BRETEEAAN R, L&
) 235, 736, ZJ9 F ZJ13 7£ 500 mg/L i % B f5 df th 5
—EMEE, 78 100 mg/L BB BAEAH. i, &t
WS- e 225 16 g SR AR, AE D7 ik S W R 45 25 1) R 4
SRR TR R B R HRE R sk — B S R O ).

3 SWES

3.1 UESRHFA

Bruker Avance III HD 600M #% #3549 154X (TMS
SRR, Hit: Bruker A F]); X-4 B0 s SO
EA (AL Z 8 A Al); LCQ-Advantage &5 B i i 1%
(ThermoFinnigan); #)ZHTHERA G,sy )2 LR (F
Syt T ). B B A B T eIk R A A,
BIRHT A, SO A KON IR 24K,
3.2 ZWHE
32,1 3-(=F AT HA)-1H-wbmd-5-75 B8 TEG(2)09 4
PR

TEVKI A T E D ECN 80% /KA HH(6.88 ¢,
0.11 mol)iE % 1 (21.8 g, 0.1 mol)[f] ZF K &b, =i
TSR3 b, EIS R, KRR AR 2 OB, R R
I 50 mL 7K, ZBRZER(QR0 mLX4)AHL, A LA
B RS AR KV e — IR, BRER BN T, IRk 4,
VR VCR MBS - MR ATR)=1 11113 19.9 g (A
RIBAR 207, I 93.1%. '"H NMR (600 MHz, CDCl5) 6:
1.38 (t, J=7.2 Hz, 3H, CH3), 3.37 (s, 6H, CH3), 4.39 (q,
J=7.2 Hz, 2H, CH,), 5.61 (s, 1H, CH), 6.88 (s, 1H, ArH);
C NMR (CDCl;, 150 MHz) §: 14.2, 52.7, 61.2, 97.8,
107.0.
322 3-BRA-1H-werd-5-7 BR T ES(3) 89 4 A&

)44 2 (30.0 g, 140.1 mmol)A1 300 mL Jii &4 %
50% LK IERAIAF] 500 mL KRR RS, REE
HIE60 °C, Hitt /N3 h, HEGAIETLOMRERN. &
RLTEAE G, H4 P IRARTS 20.5 g R T ARG A [ 14
3081 P23 87.4%. '"H NMR (600 MHz, CDCl5) 6: 1.42 (t,
J=17.2 Hz, 3H, CH;), 4.44 (q, J=7.2 Hz, 2H, CH,), 7.35
(s, 1H, ArH), 10.03 (s, 1H, CHO); *C NMR (CDCls, 150
MHz) §: 14.2, 53.8, 62.1, 98.9, 109.3, 159.4, 184.8.
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AIBRFREH(14.7 g, 107 mmol) A F] 500 mL IR FEHR
B, O 200 mL BT, BETER — HEE(12.3 g, 98.1
mmol)iZ i I B e M, iR R R, TLC BRER
R, FEA RN, U, W, FEENT S VCH
fik) © (LR 2T8)=5 1113 12.0 g Atk 4%, =5
74.2%. m.p. 54~55 C; '"H NMR (600 MHz, CDCl3) o:
1.39 (t, J=7.2 Hz, 3H, CH3), 4.28 (s, 3H, NCH;), 4.39 (q,
2H, J=7.2 Hz, CH,), 7.34 (s, 1H, pyrazole-H), 9.96 (s,
1H, CH); *C NMR (CDCl;, 150 MHz) &: 14.2, 40.6, 61.6,
110.9, 134.6, 149.3, 159.3, 185.8.

324 1-F K-3-(5-(4-(F T )R H)-4,5- = A FrEed-
3-H)-1H-wt e -5- 32 BR CBE(5) 89 A &

K 3- I IBE IR - 1- -1 H-NHE M- 53R TR ZUTR(5.1 g, 28.0
mmol)¥A T 30 mL PYSPRE(THF) S, =i N A5 &
IYBUN 50%F2 I K #T(3.96 g, 60.0 mmol), TLC IR B
M. see MG, BEkRZ: THE #R2MmA 100 mL
N,N- " H 3 F i fiie (DMF) Al N-504% T 18k F fi% (NCS,
4.0 g,30.0 mmol), 60 C i+ 1 h, TLC EREFTI. 584
PG, R 45T R IR 4.5 g, 28.0 mmol) A F|
DMF %, BRI =2 8#3.0 g, 30.0 mmol), =ik
NHERE 2.5 h, TLC kil ) 2564, 7E RS I 100
mL /K, ZFRZEEZEEL(50 mL X 3), KE WK EH 2
BVCH ) @ MR LER)=5 © 1118 7.9 g fFRR[E 4
5, 7% 80.1%. '"H NMR (600 MHz, CDCl;) 6: 1.31 (s,
9H, CHj3), 1.38 (t, J=7.2 Hz, 3H, CHs), 3.42 (dd, J=8.3,
17.1 Hz, 1H, isoxazole-H), 3.78 (dd, /=10.9, 17.1 Hz, 1H,
isoxazole- H), 4.17 (s, 3H, Ar-CH3), 4.39 (q, J=6.6 Hz,
2H, CH,), 5.69 (dd, J=8.4, 10.9 Hz, 1H, isoxazole-H),
7.28 (s, 1H, pyrazole-H), 7.32 (d, J/=8.4 Hz, 2H, ArH),
739 (d, J=8.4 Hz, 2H, ArH); “C NMR (150 MHz,
CDCly) d: 14.2, 31.3, 34.6, 39.8, 42.6, 61.3, 82.3, 109.7,
125.6, 125.7, 134.0, 137.6, 141.3, 151.2, 151.4, 159.5;
ESI-MS m/z: 356 [M+H]"; HRMS calcd for Cp0HysN305
[M+H]" 356.1979, found 356.1978.

325 1-F AR-3-(5-(4-(R T A)R HK)-4,5- = A FoEed-
3-45)-1H-vit e -5- 32 BR (6) 69 A Ak,

B 3-(5-(4-8UT F AR HL)-4,5- S R MEME-3-4E)-1-H
e 1 H-MEME-5-FR R 2.5 (4.9 g, 13.8 mmol)¥ T 20 mL [
THF ™, 525008 10% NaOH 7Ki##(0.62 g, 15.5
mmol), JIFAEIE2 h, TLC BREAAGI. [N 5E4h, B
W4, I 100 mL 7K, ZhERTH pH & [EA AT, o
JE, BEAWRGE 3.9 ¢ AEE 6, I 87.3%. m.p.
200~201 °C; "H NMR (600 MHz, CDCl;) d: 1.31 (s, 9H,

Chin. J. Org. Chem. 2019, 39, 2655~2662
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CH;), 3.42 (dd, J=8.4, 17.1 Hz, 1H, isoxazole-H), 3.78
(dd, /=109, 17.1 Hz, 1H, isoxazole-H), 4.20 (s, 3H,
CH;), 5.70 (dd, J=28.4, 10.9 Hz, 1H, isoxazole-H), 7.31 (d,
J =284 Hz, 2H, ArH), 7.39 ~7.40 (br, 3H, ArH,
pyrazole-H); >C NMR (150 MHz, CDCl;) 6: 31.32, 34.64,
40.07, 42.62, 82.47, 111.16, 125.68, 125.75, 133.07,
137.39, 141.46, 151.37, 151.46, 163.12; ESI-MS m/z: 328
[M+H]"; HRMS caled for C;sH»N;0; [M+H]"
328.1665, found 328.1661.
3.2.6  BARZH09 6K

HARF= 275 SCHR[301 & B 126 k.

3-(5-(4-F T FEFEIL)-4,5- A FIEME-3-5E)-N-(2- 5
FRFE)-1- -1 H-ME e -5- TR I i (Za1): il A, diok
88.3%. m.p. 167~168 C; "H NMR (600 MHz, CDCl;) o:
1.32 [s, 9H, (CHj);], 3.46 (dd, J=28.4, 17.1 Hz, 1H,
isoxazole-H), 3.81 (dd, J=10.8, 17.1 Hz, 1H, isoxazole-
H), 4.23 (s, 3H, Ar-CH;), 5.71 (dd, J=8.4, 10.9 Hz, 1H,
isoxazole-H), 7.09~7.03 (m, 1H, ArH), 7.21 (s, 1H, ArH),
7.30~7.35 (m, 3H, pyrazole-H, ArH), 7.38~7.44 (m, 3H,
ArH), 8.30 (brs, 1H, NH), 8.41 (d, /=8.4 Hz, 1H, CH);
BC NMR (150 MHz, CDCLy) &: 31.3, 34.6, 39.9, 42.5,
82.5, 105.2, 121.7, 123.5, 125.5, 125.7, 125.8, 127.9,
129.3, 133.9, 136.5, 137.4, 1414, 1514, 151.7, 157.2;
ESI-MS m/z: 437 [M—|—H]+; HRMS caled for C,4Hys-
CIN,O, [M+H]" 437.1753, found 437.1744.

3-(5-(4-F T HE IR I )-4,5- — A FEIEME-3-3E)-N-(4- F
SRR DR )- 1 - PR - L -k -5 - R S e (2012): B 4,
& 86.5%. mp. 159~160 ‘C; 'H NMR (600 MHz,
CDCly) o: 1.31 [s, 9H, (CHs)s], 3.45 (dd, J=8.4, 17.1 Hz,
1H, isoxazole-H), 3.73 ~ 3.83 (m, 4H, isoxazole-H,
0-CHs;), 4.19 (s, 3H, Ar-CHs), 5.68 (dd, J=28.4, 10.9 Hz,
1H, isoxazole-H), 6.83~6.88 (m, 2H, ArH), 7.21 (s, 1H,
pyrazole-H), 7.27~7.30 (m, 2H, ArH), 7.37 (d, /=8.4 Hz,
2H, ArH), 7.45 (d, J=8.4 Hz, 2H, ArH), 8.00~8.10 (brs,
1H, NH); *C NMR (150 MHz, CDCLy) 6: 31.3, 34.5, 39.7,
42.6, 55.5, 82.5, 105.2, 114.2, 114.8, 116.5, 122.5, 125.6,
125.7, 130.0, 136.9, 137.3, 141.0, 151.4, 152.0, 156.9,
157.5; ESI-MS m/z: 433 [M+H]"; HRMS calcd for
CysH2oN4O; [M+H]" 433.2243, found 433.2240.

3-(5-(4-F T FEFEIL)-4,5- —H FIEME-3-5E)-N-(3- 5
FRFE)-1- -1 H-ME e -5- TR I i (Z03): il 4, diok
91.7%. m.p. 166~167 C; "H NMR (600 MHz, CDCl;) o:
1.32 [s, 9H, (CHj);], 3.46 (dd, J=28.4, 17.1 Hz, 1H,
isoxazole-H), 3.80 (dd, /=10.8, 17.1 Hz, 1H, isoxazole-
H), 4.20 (s, 3H, Ar-CH;), 5.69 (dd, J=8.4, 10.9 Hz, 1H,
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isoxazole-H), 7.08~7.17 (m, 1H, ArH), 7.18~7.32 (m,
4H, ArH), 7.32~7.40 (m, 3H, pyrazole-H, ArH), 7.72~
7.75 (m, 1H, ArH), 8.10~8.35 (brs, 1H, NH); *C NMR
(150 MHz, CDCl5) ¢: 31.3, 34.6, 39.9, 42.6, 82.7, 105.7,
118.5, 120.7, 125.0, 125.7, 125.8, 130.0, 134.5, 136.5,
137.1, 138.3, 141.0, 151.5, 152.1, 157.6; ESI-MS m/z: 437
[M+H]"; HRMS caled for CpHyCIN,O, [M+H]"
437.1747, found 437.1744.

3-(5-(4-HU T Fe K KL )-4,5- P IEME-3-3E)-N-(3- 48
ARHE)-1-F L1 H-WE -5 - FR I (20 4): i s [ 4, I
% 89.2%. m.p. 168~169 ‘C; 'H NMR (600 MHz, CDCl;)
0: 1.29 [s, 9H, (CH;)s], 3.46 (dd, J=8.4, 17.1 Hz, 1H,
isoxazole-H), 3.80 (dd, /=10.8, 17.1 Hz, 1H, isoxazole-
H), 4.20 (s, 3H, Ar-CHs), 5.68 (dd, J=8.4, 10.9 Hz, 1H,
isoxazole-H), 6.80~6.88 (m, 1H, ArH), 7.16~7.33 (m,
5H, pyrazole-H, ArH), 7.33~7.42 (m, 2H, ArH), 7.51~
7.57 (m, 1H, ArH), 8.07~8.40 (brs, 1H, NH); *C NMR
(150 MHz, CDCl5) ¢: 31.3, 34.6, 39.8, 42.6, 82.7, 105.6,
107.9 (d, /=26 Hz), 111.7 (d, J=21 Hz), 115.7 (d, J=3
Hz), 125.7, 125.8, 130.1 (d, /=9 Hz), 136.6 (d, J=82 Hz),
138.6 (d, /=10 Hz), 141.1, 151.5, 152.0, 157.6, 162.1,
163.7; ESI-MS m/z: 421 [M+H]"; HRMS calcd for
Co4H,cFN,O, [M+H]" 421.2040, found 421.2043.

3-(5-(4-FU T FeHHL)-4,5- A FIEME-3-3E)-N-(2-
BEOREL)-1-F R -1 H-nt -5 - FR I e (295): il 1, i
% 92.2%. m.p. 141~142 °C; '"H NMR (600 MHz, CDCl5)
0: 1.32 [s, 9H, (CH3);], 2.29 (s, 3H, CH3), 3.46 (dd, J=8.4,
17.1 Hz, 1H, isoxazole-H), 3.80 (dd, /=10.8, 17.1 Hz, 1H,
isoxazole-H), 4.21 (s, 3H, Ar-CHj3), 5.63 (dd, /=38.6, 10.9
Hz, 1H, isoxazole-H), 7.14 (t, J=7.8 Hz, 1H, ArH), 7.19~
7.30 (m, 5H, pyrazole-H, ArH), 7.38 (d, /=8.4 Hz, 2H,
ArH), 7.70~7.82 (m, 2H, ArH, NH); *C NMR (150 MHz,
CDCL) d: 17.8, 31.3, 34.6, 39.8, 42.5, 82.5, 105.1, 114.9,
118.6, 123.7, 125.6, 125.7, 126.8, 130.7, 134.6, 136.7,
137.2, 141.2, 151.3, 151.9, 157.6; ESI-MS m/z: 417 [M+
H]"; HRMS caled for C,sHyoN,O, [M+H]" 417.2295,
found 417.2291.

3-(5-(4-FU T FeHHL)-4,5- —F FEME-3-3E)-N-(4-F
BEOREL)-1-F R -1 H-nt -5 - FR I iz (Z2.d'6): 1 (il 1, i
% 93.1%. m.p. 169~170 °C; 'H NMR (600 MHz, CDCl5)
0: 1.31 [s, 9H, (CHs;);], 2.33 (s, 3H, Ph-CH3), 3.45 (dd, J=
8.4, 17.1 Hz, 1H, isoxazole-H), 3.80 (dd, /=10.8, 17.1 Hz,
1H, isoxazole-H), 4.19 (s, 3H, Ar-CH;), 5.68 (m, 1H,
isoxazole-H), 7.13 (t, J/=7.2 Hz, 2H, ArH), 7.18~7.22 (m,
1H, ArH), 7.26~7.31 (m, 2H, pyrazole-H, ArH), 7.37 (d,
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J=7.8 Hz, 2H, ArH), 7.44 (d, J=7.8 Hz, 2H, Ar-H),
7.93~8.08 (brs, 1H, NH); *C NMR (150 MHz, CDCL) 6:
21.0, 31.3, 34.6, 39.7, 42.6, 82.5, 105.3, 115.3, 120.6,
123.0, 125.7, 125.8, 129.6, 134.5, 134.8, 137.0, 137.3,
141.1, 151.4, 152.0, 157.5; ESI-MS m/z: 417 [M+H]";
HRMS calcd for C,sHyoN4O, [M—i—H]+ 417.2288, found
417.2291.

3-(5-(4-FUT FEIEIE)-4,5- A FIEME-3-3E)-N-(3-=
B OR I )-1- FP - L H- M M- 5- FR R SR (207 ): 3% 3 [
1A, I 83.5%. m.p. 155~156 C; 'H NMR (600 MHz,
CDCl) 6: 1.30 [s, 9H, (CH3)3], 3.46 (dd, J=8.4, 17.1 Hz,
1H, isoxazole-H), 3.82 (dd, J=10.8, 17.1 Hz, 1H,
isoxazole-H), 4.21 (s, 3H, Ar-CHj3;), 5.63 (dd, /=8.6, 10.9
Hz, 1H, isoxazole-H), 7.22~7.28 (m, 2H, pyrazole-H,
Ar-H), 7.32~7.37 (m, 3H, ArH), 7.38~7.43 (m, 2H,
Ar-H), 7.66~7.71 (m, 1H, ArH), 7.79 (s, 1H, ArH),
8.28~8.39 (brs, 1H, NH); *C NMR (150 MHz, CDCL5) 6:
31.3, 34.6, 39.9, 42.6, 82.7, 105.8, 117.3 (q, /=4 Hz),
121.5 (d, J=4 Hz), 122.9 (q, J=272 Hz), 123.6, 125.7,
125.8, 129.5, 131.4 (q, J=32 Hz), 1364, 137.0, 137.7,
141.1, 151.5, 152.1, 157.7; ESI-MS m/z: 471 [M+H];
HRMS calcd for CosHasF3N4O, [M+H]" 471.2006, found
471.2008.

3-(5-(4-FUT HE KL )-4,5- A M3 3E)-N-(3-
FEORIL)-1- F L1 H-Ib e-5- FR T e (Z238): 1A o [l Ak, i
% 92.3%. m.p. 152~153 °C; '"H NMR (600 MHz, CDCl5)
0: 1.31 [s, 9H, (CH3)s], 2.33 (s, 3H, Ar-CHz), 3.45 (dd, J=
8.4, 17.1 Hz, 1H, isoxazole-H), 3.79 (dd, /=10.8, 17.1 Hz,
1H, isoxazole-H), 4.19 (s, 3H, Ar-CH3), 5.68 (dd, J=28.6,
10.9 Hz, 1H, isoxazole-H), 6.79 (d, J=7.2 Hz, 2H, ArH),
7.18~7.24 (m, 2H, pyrazole-H, ArH), 7.25~7.30 (m, 2H,
ArH), 7.33 (d, J=8.4 Hz, 2H, ArH), 7.37 (d, J=7.8 Hz,
2H, ArH), 7.43 (s, 1H, ArH), 7.96~8.18 (brs, 1H, NH);
BC NMR (150 MHz, CDCLy) &: 21.5, 31.2, 34.6, 39.8,
42.6, 82.5,105.3, 116.0, 117.7, 119.5, 121.2, 125.7, 125.8,
128.9, 136.9, 137.3, 139.1, 141.1, 151.4, 152.0, 157.6;
ESI-MS m/z: 417 [M~+H]"; HRMS calcd for C,5sH,N,0,
[M+H]" 417.2294, found 417.2291.

3-(5-(4-FL T HEFE I )-4,5- A FEIEME-3-3E)-N-(4- 5%
SR KR DR )- 1 - PR - L - M-S - Y S i (2019): B T 4,
& 91.1%. mp. 174~175 ‘C; 'H NMR (600 MHz,
CDCly) o: 1.29 [s, 9H, (CHs)s], 3.45 (dd, J=8.4, 17.1 Hz,
1H, isoxazole-H), 3.80 (dd, J=10.8, 17.1 Hz, 1H,
isoxazole-H), 4.19 (s, 3H, Ar-CH3), 5.67 (dd, J=38.6, 10.9
Hz, 1H, isoxazole-H), 6.92~6.97 (m, 2H, ArH), 6.98 (d,
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J=17.8 Hz, 2H, ArH), 7.10 (t, J=7.2 Hz, 1H, ArH), 7.24~
7.28 (m, 2H, ArH), 7.28~7.38 (m, 5H, pyrazole-H, ArH),
7.50 (d, J=9.0 Hz, 2H, ArH), 8.19~8.33 (brs, 1H, NH);
BC NMR (150 MHz, CDCly) 6: 31.3, 34.6, 39.8, 42.7,
82.6, 105.6, 118.6, 119.5, 122.5, 123.3, 125.7, 125.8,
129.8, 132.4, 136.9, 137.2, 141.0, 151.3, 152.1, 154.1,
157.4, 157.7; ESI-MS m/z: 495 [M+H]"; HRMS calcd for
C30H31N,0; [M+H]" 495.2399, found 495.2396.

3-(5-(4-F T F R FL)-4,5- A S EME-3-HE)-N-(3-H
FLORHR)-1- F B -1 - -5 R PR (Z010): 3 UG
FHE A, Y% 81.1%. 'H NMR (600 MHz, CDCL3) 6: 1.30
[s, 9H, (CHs)s], 2.33 (s, 3H, Ph-CH3), 3.32 (dd, J=8.2,
17.1 Hz, 1H, isoxazole-H), 3.44 (s, 3H, NCH;), 3.66 (dd,
J=10.8, 17.1 Hz, 1H, isoxazole-H), 4.09 (s, 3H, Ar-CHj;),
5.59 (m, 1H, isoxazole-H), 6.00 (brs, 1H, ArH), 6.88 (d,
J=17.8 Hz, 1H, ArH), 6.94 (s, 1H, ArH), 7.11 (d, J=7.2
Hz, 1H, ArH), 7.21 (t, J=7.8 Hz, 1H, ArH), 7.24~7.28
(m, 2H, pyrazole-H, ArH), 7.33~7.88 (m, 2H, ArH); Bc
NMR (150 MHz, CDCl3) 0: 31.3, 34.6, 37.4, 38.3, 39.0,
42.6,82.2, 105.5, 123.8, 125.6, 125.7, 127.1, 128.9, 129.5,
137.0, 137.5, 139.9, 140.5, 143.5, 151.2, 151.6, 161.6;
ESI-MS m/z: 431 [M+H]+; HRMS calcd for C,sH;,N4O,
[M+H]" 431.2457, found 431.2447.

3-(5-(4-FU T K FE)-4,5- A FEME-3-FE)-N-(2,4-
TR L )-1- - L H- -5 FR G R Z (20 11): TR
FEFE AR, SR 77.5%. '"H NMR (600 MHz, CDCl;) o:
1.30 [s, 9H, (CHs);], 3.34 (dd, J=8.0, 17.1 Hz, 1H,
isoxazole-H), 3.40 (s, 3H, N-CH3), 3.68 (dd, J=10.8, 17.0
Hz, 1H, isoxazole-H), 4.06 (s, 3H, Ar-CH3), 5.60 (m, 1H,
isoxazole-H), 6.10 (br, 1H, ArH), 6.79~6.86 (m, 1H,
ArH), 6.92 (t, J=7.8 Hz, 1H, ArH), 7.20~7.31 (m, 3H,
pyrazole-H, ArH), 7.37 (d, J=8.4 Hz, 2H, ArH); C NMR
(150 MHz, CDCly) 6: 31.3, 34.6, 37.4, 39.0, 42.6, 82.2,
105.5 (t, J=25 Hz), 106.5, 112.6 (d, J=22 Hz), 125.6,
125.7, 129.5 (d, J=10 Hz), 136.4, 137.5, 140.7, 151.2,
151.6, 156.7 (d, J=10 Hz), 161.1 (d, J=11 Hz), 161.6,
162.8 (d, J=11 Hz); ESI-MS m/z: 453 [M+H]"; HRMS
caled for C,sH,,FoN4,O, [M + H] *453.2108, found
453.2102.

3-(5-(4- BT K FE)-4,5- A FEME-3-FE)-N-(3,5-
TURURIE)-1-F FE -1 H-IHE -5 FE G R R (Z012): TR
FARE A, U 80.3%. 'H NMR (600 MHz, CDCl;) o:
1.30 [s, 9H, (CHs);], 3.37 (dd, J=8.4, 17.1 Hz, 1H,
isoxazole-H), 3.44 (s, 3H, N-CH3), 3.70 (dd, J=10.8, 17.0
Hz, 1H, isoxazole-H), 4.10 (s, 3H, Ar-CHj3;), 5.63 (dd, J=
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8.6, 10.9 Hz, 1H, isoxazole-H), 6.18 (brs, 1H, ArH), 7.05
(d, J=1.5 Hz, 2H, ArH), 7.27~7.30 (m, 2H, pyrazole-H,
ArH), 7.32 (t, J=17.8 Hz, 1H, ArH), 7.36~7.39 (m, 2H,
Ar-H); *C NMR (150 MHz, CDCly) §: 31.3, 34.6, 38.4,
39.5, 42.6, 82.3, 107.5, 125.3, 125.6, 125.8, 128.3, 135.8,
136.0, 137.4, 140.9, 145.3, 151.3, 151.6, 160.5; ESI-MS
m/z: 485 [M+H]"; HRMS calcd for C»sH,,CLN,O, [M+
H]" 485.1509, found 485.1511.

3-(5-(4- L T HEFE I )-4,5- — A FEIEME-3-3E)-N-(2- F
Bh-4-GUORHE)-1- H1 - L H-ME PR -5- FE I R (Z2013): R 3
REFE A, B 79.3%. "H NMR (600 MHz, CDCl5) 6:
1.30 [s, 9H, (CH;);], 2.16 (d, J=10.2 Hz, 3H, Ph-CHj3),
3.27~3.38 (m, 4H, isoxazole-H, N-CHj;), 3.66 (dd, J=
10.8, 17.0 Hz, 1H, isoxazole-H), 4.11 (s, 3H, Ar-CHj;),
5.60 (m, 1H, isoxazole-H), 5.91 (d, J=2.5 Hz, 1H, ArH),
7.04 (q, J=8.4 Hz, 1H, ArH), 7.17~7.22 (m, 1H, ArH),
7.22~7.30 (m, 3H, pyrazole-H, ArH), 7.36 (d, J=7.8 Hz,
2H, ArH); *C NMR (150 MHz, CDCl;) : 17.4, 31.3, 34.6,
37.3, 39.7, 42.7, 82.1 107.0, 125.6, 125.7, 127.9, 129.0,
131.7, 134.3, 136.2, 136.7, 140.6, 140.9, 151.2, 151.6,
160.8; ESI-MS m/z: 465 [M+H]"; HRMS calcd for
Cr6H30CIN,O, [M+H]" 465.2063, found 465.2057.

3-(5-(4-F T HEFE I )-4,5- —E FEIEME-3-3E)-N-(4- F
AP RE TR )-1- Y - L - M -5 - TR B iz (20 14): ([
1A, Y 84.7%. m.p. 173~174 “C; 'H NMR (600 MHz,
CDCly) o: 1.30 [s, 9H, (CHs)s], 3.46 (dd, J=9.0, 16.8 Hz,
1H, isoxazole-H), 3.80 (dd, J=10.8, 17.0 Hz, 1H,
isoxazole-H), 3.90 (s, 3H, O-CHs), 4.19 (s, 3H, Ar-CH;),
5.66 (dd, J=8.6, 10.9 Hz, 1H, isoxazole-H), 7.25 (d, J=
8.4 Hz, 2H, ArH), 7.35 (q, J=8.4 Hz, 2H, ArH), 7.38 (s,
1H, pyrazole-H), 7.65 (d, J/=9.0 Hz, 2H, ArH), 7.95 (d,
J=9.0 Hz, 2H, ArH), 8.58~8.66 (brs, 1H, NH); °C NMR
(150 MHz, CDCl;) ¢: 31.3, 34.6, 39.9, 42.6, 52.1, 82.6,
106.0, 113.8, 119.7, 125.7, 125.9, 126.0, 130.7, 131.6,
136.7, 137.0, 140.9, 141.6, 151.6, 152.1, 157.8, 166.6;
ESI-MS m/z: 461 [M+H]"; HRMS calcd for CosHoN,O,4
[M-+H]" 461.2188, found 461.2189.

3-(5-(4- KU T FE R )-4,5- 7 H R -3 3E)-N-(CGK
HL)-1- FH ke | H-MEE AR -5 P G FR JRE (Z15): 5% s (oo A [
1A, I 83.2%. '"H NMR (600 MHz, CDCl3) d: 1.30 [s,
9H, (CH3);], 3.31 (dd, J=8.4, 17.0 Hz, 1H, isoxazole-H),
347 (s, 3H, N-CH3), 3.65 (dd, /=10.8, 17.0 Hz, 1H,
isoxazole-H), 4.09 (s, 3H, Ar-CHj3;), 5.58 (dd, /=8.6, 10.9
Hz, 1H, isoxazole-H), 5.96 (brs, 1H, ArH), 7.11 (q, J=7.2
Hz, 2H, ArH), 7.23~7.26 (m, 2H, ArH), 7.29~7.33 (m,
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1H, ArH), 7.33~7.37 (m, 4H, pyrazole-H, ArH); *C NMR
(150 MHz, CDCl;) 6: 31.3, 34.6, 38.2, 39.5, 42.6, 82.1,
107.6, 125.6, 125.7, 126.7, 128.1, 129.8, 136.9, 137.5,
140.5, 143.5, 151.2, 151.7, 160.8; ESI-MS m/z: 417 [M+
H]"; HRMS caled for CosHyoN,O, [M+H]" 417.2295,
found 417.2298.

3-(5-(4-HU T F K HE)-4,5- — F S IEME-3-3E)-N-(3- 7
AT IR L) -1-H S - 1 - -5 R G R e (Z016): 9% £
FEFE AR, e 81.9%. 'H NMR (600 MHz, CDCl;) o:
1.30 [s, 9H, (CHs);], 3.26 (dd, J=8.4, 17.1 Hz, 1H,
isoxazole-H), 3.44 (s, 3H, N-CH3), 3.70 (dd, J=10.8, 17.0
Hz, 1H, isoxazole-H), 4.01 (s, 3H, Ar-CHj3), 5.63 (dd, J=
8.6, 10.9 Hz, 1H, isoxazole-H), 6.09 (brs, 1H, ArH), 6.65
(s, 1H, ArH), 6.87 (d, J=7.8 Hz, 2H, ArH), 6.90 (dd, J=
1.2, 7.8 Hz, 1H, ArH), 6.94~6.98 (m, 1H, ArH), 7.10 (t,
J=7.2 Hz, 1H, ArH), 7.23~7.40 (m, 7H, pyrazole-H,
ArH); ®C NMR (150 MHz, CDCly) o: 31.3, 34.6, 37.9,
39.2, 42.6, 82.2, 107.4, 117.4, 118.5, 119.0, 120.9, 123.8,
125.6, 125.7, 129.9, 130.9, 136.9, 137.5, 140.6, 144.8,
151.2, 151.6, 156.5, 158.1, 160.7; ESI-MS m/z: 509 [M+
H]"; HRMS caled for CyHy3N,O; [M+H]™ 509.2556,
found 509.2553.

3.3 EHiEMEE

Bk B AR R B (Mythimna separate), ¥4
& B FOK R I 25300 h 8 IR BRI, N
AR R FR LA, Bk d 3 B HA%h H 10 Sk/I,
BT 24~27 CUMEENEEFE, 3 dEHEER. UEE
fishzh A, TR BARAFE R, IG5 500, 100
F1 20 mg/L.

W5 %% A AR A A WD W (Tetranychus  cin-
nabarinus) AV E T8 W (Aphis craccivora), 53 NG HA AKAb
I RS A 1 1) A S T Potter WEZEEE T W55 AR,
WOFR SRS E T 24~27 CMEENRETE, sl
BT 20~22 CUMEENIEF, 48h G HELER, UEE
fili 2l HUAA, T AR A FE L. ARG R 43R 500 A
100 mg/L.

$#H BI#1 kL (Supporting Information) i [al{k 2~6 & H
FrALEY) ZJ1~2316 ) 'H NMR A1 °C NMR # . X
LG RL AT LA B 2 AR T 199 328 (http://sioc-journal.cn/) £ T
#.
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