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Abstract The synthesis of isoxazole derivatives has been paid much attention by organic synthetic chemists because isoxa-
zoles usually exhibit good biological activity such as insecticidal and bactericidal activity. In this study, a series of
3-aryl-4-arylamine methyl isoxazole derivatives were synthesized from ethyl 3-arylisoxazole-4-carboxylate by reduction,
bromination and substitution reaction. The synthesized compounds were identified by "H NMR, *C NMR and HRMS, and the
preliminary bioactivity test results showed that some compounds obtained had good inhibitory effects anainst aphids and
armyworms.
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4RGN T i B JE. Saleh 253 A 2,4- 1% iy
IR R, ZXE Mannich K, FS5EEAME, TFE
JR T — R AR PR SRS MAT A ). B IRIX e
47 i Y 2 BRUAR S M A 9 A P 0 3R B R ) A i
Pk, TIAE 4 £ 38 7 i F k0 S VE AT AE R DL ARGE.
N TRt D W T U IEML S IR RO &R, AT
PELE B ARE 70 B mh 1042, DL 3-05 B-4- SR R R
LERQ) IR, ZDEACIBNE IR IR BUCUR M A
R T R 3-55 3k-4-57 i A R EEMAT AR, JFIE T
HAEYIEE.

1 HR510R

B &Y 3-753-4-05 e L R REMTAY) 5 1
A R Scheme 1 Fizs. B EKALEY) 1 A NaBH, i& 7
HERAEY) 2, AR =R AL TS N-RART
T 37 i (NBS) & AE B R B AR A& 4 3. 1% ROV 45 A
IR, 5 THAE, FoRIE 85% . mIGHhE 3 5
WA AN R 5 it A7 OB, 152 B AL &Y 5, &
N FE AN Scheme 1 fT7s.

NEe N-O.
|y NaBH,, CaCl, \
—_—m
cooet  THF.0°C OH
R R!
1la~1c 2a~2c
NH,
| X
N/O R2
NBS, PPhg \ 4a~4c
—_—
THF, r.t. KzCOs, DMF
1 Br
R
3a~3c
N-O
L/ 7 2-R°R'=CN, 0CH; Cl
=~ R2? = p-Cl, m-Br, m-NO,, p-OCHg, H
R1 N
H
5a ~ 5n

B 1 3-773-4-75 1 B SR W e ) 5 PR 2
Scheme 1 Synthetic route for preparation of 3-aryl-4-arylamine
methyl isoxazole

DA 3-(4- 50 FE I )-4- 1R IR SR W AL 0 SR A
J&A, VL NN-— W BB (DMF) AT, W10 %558 1
B SSEi FEXT S BRI, VAR 1 PR,
R 1PEH, GHE NI K,COs I, B SRR
The, RN RBDHR R, R EERIE 70 Cf
RS 8] T B0 %(% 1, Entries 3~5). ifi 24
NaOH B A LI NE; i, RIAEAE s REFs[R], 35 AR
MFIF=W) A 5 (38 1, Entries 1, 2). Kk, S8 0 =M
ST, B2 B RN N RN 70 °C,
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g% F TC LB K, COs, #7710 DMF, N[5 4 h, Bl
92%H) 73 E 7 AT B H AR & 4) Sa.
E1 B

Table 1 Optimition of reaction conditions

Entry Base Solvent Temp./C  Time/h Yeild®/%
1 NaOH DMF 25 12 0
2 NEt; DMF 25 12 0
3 K,CO; DMF 25 12 432
4 K,CO; DMF 50 6 67.8
5 K,CO; DMF 70 4 92.1

“ Reaction conditions: 3a (1.0 mmol), 4a (1.2 mmol), base (2.0 mmol), DMF
(10.0 mL). * Isolated yields based on 3a.

FERMACH SR 26 AF R, LR REREATAEY) 1a~1c
N RERZ B S 1 & AT T A, IR LR 2.
MBS S5 R i LI Y, A 3- 95 BRI S e T A=
VIR RE S5 A A R IR EE IR 05 B e kAT I R, I LA e
177 245 2 H A5k &4 5(3 2, Entries 1~14).

F2 34T T IEREAT ) 5 AR

Table 2 Synthesis of 3-aryl-4-arylamine methyl isoxazole de-
rivatives 5

Entry R! R’ Product Yield”/%
1 CN 4-Cl 5a 92.1
2 CN 3-Br 5b 66.8
3 CN 3-NO, 5¢ 77.2
4 CN 4-CH;0 5d 83.4
5 OCH; 3-Br 5e 78.6
6 OCH; 4-Cl 5f 90.2
7 OCH; 3-NO, 5g 80.4
8 OCH; 4-CH;0 5h 88.3
9 OCH; H 5i 85.8
10 Cl 3-Br 5j 85.2
11 Cl 4-Cl 5k 843
12 Cl 3-NO, 51 85.9
13 Cl 4-CH;0 5m 86.1
14 Cl H 5n 82.8

© 2020 Chinese Chemical Society & SIOC, CAS

¢ Reaction conditions: 3 (1.0 mmol), 4 (1.2 mmol), K,CO; (2.0 mmol), DMF
(10.0 mL), 70 °C, 4 h. ® Isolated yields based on 3.

TESEE R B E, S EFreEwisir 7T REREN
B, X SN G (Aphis crassivora) iEE, 7R
TR HU(M. separate) 2 W% H, MAEE R a1k 3 Fras. M
= 3 W LAEH, #5 B ALY B R R R g
PE. Blanfb&Y) 5a diF i BA 61.54% 0%, HAR
PR i A 2 AR, 40K 2 50 H bR A YRR,
AR HAENE, JCHZEY) Sb, KRG H] A IA
F] 96.67%, HEEY) Sa. Sm KRG HUFIHIH] 2R 2518
63.3%AM173.3%. HIMATH, BLE=F{bapxskt Al H
A BT MR, B EBGEAR 2, X 3-Fr 2R3k
AP AR RER A Sh s, BF
S OGP ERURIEF B g . X R AR F AR
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T3 3-05HE-4-T5 i FPRE SR S PRS0 U = A #E (72
h)

Table 1 Indoor toxicity of 3-aryl-4-arylamine methyl isoxazole
derivatives against armyworms and aphids (72 h)

Entry o %UE{ 1 ; I 2%
(mgel ) Rl IiF ot
1 5a 200 63.33 0.00
2 5b 200 96.67 42.86
3 5¢ 200 16.67 31.82
4 5d 200 33.33 61.54
5 Se 200 3.33 0.00
6 5f 200 23.33 0.00
7 5g 200 10.00 0.00
8 5h 200 0.00 0.00
9 5i 200 30.00 0.00
10 5j 200 26.67 4.00
11 5k 200 30.00 12.90
12 51 200 43.33 0.00
13 5m 200 73.33 0.00
14 5n 200 3.33 0.00
15 Control? 0 0.00 0.00
16 Hexaflumuron® 200 100.00 100.00
17 Imidacloprid* 200 66.67 50.00

“ Blank experiment.  Average value. ¢ Positive control.

XA E VI LSRR, N e Skt R a R
WEMRME T — RS H .

2 Zhig

LA 3-57 5L-4- UG R 28O IRk}, i el IR
R TF RN, & i T 3-95 2-4- 5 fik
HERIEME Sa~5n, JFIHK T H s &0 IS L,
HR 2 P N Y R IR R . %A RO RO
BOF I A AT S RS TR SR ML SR I T 255, Hh
J& T AELI G R BB,

3 X
3.1 UEFE5HF

Brucker AV-500 ##ILIRTEAL, CDCL 1 NI,
LCMS 2020 &5 # %1, Agilent 6230 /&7 HE G
WRS-1A #F0 miG FEENTEERCh H BU(E Bigiftl
LT, FrRRFI BT al, F AR AEAL 2.
3.2 LWHE
3.2.1 b4l 2a—2¢ 895K

U 3-(4- AR IR )-4- R UEM R 2R (1a) (1.00 g,
4.13 mmol) T 50 mL [FEBeNi, AN 15 mL PYEKAE
(THF), #i#:385 5 & FokokuH, o #thin A NaBH,
(0.38 g, 10.01 mmol)FIJE7K CaCl, (1.11 g, 10.01 mmol),
AW FE, SO H A ) RS (TLO) R B J 37 58 42,
I BUKOKEER, REHNE, G &E CEREERIEDE,
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WAEIEH, FH M(CRR CB8) - VCAHE)=1 : 6 I’
BIRFIEENT, SRS 3-(4-F AR IL)-4-F5
FE R UE W (20), H AR, 7 F 88.2%. mp. 102.6~
103.4 ‘C; '"H NMR (500 MHz, CDCl;) 6: 8.54 (s, 1H),
8.00 (dd, J=17.0, 2.0 Hz, 2H), 7.77 (dd, J=7.0, 2.0 Hz,
2H), 4.69 (s, 2H); *C NMR (125 MHz, CDCl3) d: 160.0,
158.6, 133.2, 132.8, 129.1, 118.5, 118.2, 113.8, 53.7.
HRMS caled for C;;HsN,O, [M+H]" 201.0664, found
201.0671.

AW 2b, 2¢ 4% LT K.

3-(4- FAR FE R B )-4- 32 W R SR DRI (2b): | E0 B 4,
FEF 85.1%. m.p. 82.2~82.5 ‘C; '"H NMR (500 MHz,
CDCLy) 6: 8.39 (s, 1H), 7.72 (dt, J=9.0, 2.5 Hz, 2H), 6.97
(dt, J=9.0, 2.5 Hz, 2H), 4.63 (s, 2H), 3.83 (s, 3H), 2.39 (s,
1H); *C NMR (125 MHz, CDCl;) 6: 161.0, 160.8, 157.8,
129.7, 120.9, 118.2, 114.5, 55.5, 54.1. HRMS calcd for
C H,NO; [M+H]" 206.0817, found 206.0826.

3-(4-FREL)-4- 7 O R (20): A A, 722
85.4%. m.p. 1124~1129 C; 'H NMR (500 MHz,
CDCly) d: 8.46 (s, 1H), 7.76 (dt, J=9.0, 2.5 Hz, 2H), 7.45
(dt, J=9.0, 2.5 Hz, 2H), 4.65 (s, 2H), 2.45 (s, 1H); "°C
NMR (125 MHz, CDCly) d: 160.3, 158.1, 136.3, 129.6,
129.3, 127.0, 118.2, 53.8. HRMS calcd for C;oHyCINO,
[M+H]" 210.0322, found 210.0326.

322 b 3a~3c 494

FREL 3-(4-FFE IR 5L )-4- 72 H L S g (2a) (1.00 g,
5.00 mmol) T~ 25 mL [FJEHEHEH, B 10 mL THF ¥%f#,
Y 51 JE N PPhy (2.62 g, 10.00 mmol)#1 NBS (1.78
g, 10.00 mmol), #HiFEZ TLC A E 2 B 5e 4. e 21557
&, BEARBET 50 mL 418 LEEH, 4375 H 10 mL A1
NaHSO; 1 10 mL MR KBk, 4 T07K MgSO, T )5,
ek 2R s, B V2R ZER) @ viamEh=1:8
REEFIREENT, 7 BA R4 3-5F F IR R 411
FH L S E M (3a), MR, 723 90.1%. m.p. 151.7~
152.6 ‘C; '"H NMR (500 MHz, CDCl;) 6: 8.63 (s, 1H),
7.92 (dt, J=9.0, 2.0 Hz, 2H), 7.82 (dt, J=9.0, 2.0 Hz, 2H),
4.42 (s, 2H); *C NMR (125 MHz, CDCl3) 6: 159.7, 159.4,
133.3, 132.6, 129.1, 118.3, 116.3, 114.1, 19.0; HRMS
caled for C;;HsBrN,O [M + H] ©~ 262.9820, found
262.9826.

A 3b, 3¢ 4% L _E TR K.

3-(4- FH AR R R )-4- R FR O S R (3b): 1 8 [T Ak
P 85.8%. m.p. 89.2~89.6 ‘C; '"H NMR (500 MHz,
CDCL) 6: 8.55 (s, 1H), 7.72 (dd, J=17.0, 2.0 Hz, 2H), 7.03
(dd, J=7.0, 2.0 Hz, 2H), 4.43 (s, 2H), 3.87 (s, 3H); °C
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NMR (125 MHz, CDCl;) d: 161.0, 160.3, 158.8, 129.6,
120.2, 115.9, 114.5, 55.4, 20.1; HRMS calcd for C;H,,Br-
NO, [M+H]" 267.9973, found 267.9984.

3-(4-FIHE R HL)-4- IR I E M 3e): A, 7
R 88.6%. m.p. 104.9~105.7 C; 'H NMR (500 MHz,
CDCly) ¢: 8.58 (s, 1H), 7.72 (dt, J=8.5, 2.0 Hz, 2H), 7.50
(dt, J=8.5, 2.0 Hz, 2H), 4.41 (s, 2H); >C NMR (125 MHz,
CDCly) d: 160.0, 159.1, 136.5, 129.7, 129.5, 126.5, 116.2,
19.48; HRMS caled for C,HgBrCINO [M + H] *
271.9478, found 271.9485.
3.2.3 {44 Sa~5n 894 Rk

LA B &4 Sa fl. $x SR Z(152.4 mg, 1.2
mmol)# T~ 25 mL [AECEH, A 10 mL DMF .
FIRFMET I K,CO; (275.8 mg, 2.0 mmol), JN#E
70 °C, ] 1 h JEHIAN 4-FHE IR e -4- R 5L R E M (3a)
(262.0 mg, 1.0 mmol), 4k&:1E 70 ‘C N &M, HE TLC
Frll 22 e B 56 4. A5 1k ROBE, VA H) A = IR K R AR &
ALK, R CEERZ IR, &IFANZEEKRY
B, SR ENT MCR LER) @ VCAE)=1 6 /7
BRI AEANIE 3-(4-FUAE R T )-4-(4- SR i F AR ) S g e
(5a): FAGEAEK, P%FK 92.1%. mp. 121.2~121.4 C; 'H
NMR (500 MHz, CDCLy) §: 8.53 (s, 1H), 7.86 (d, J=8.0
Hz, 2H), 7.76 (dd, J=6.5, 2.0 Hz, 2H), 7.17 (dd, J=6.5,
2.0 Hz, 2H), 6.59 (d, J=8.5 Hz, 2H), 4.27 (s, 2H); "*C
NMR (125 MHz, CDCl;) d: 159.6, 158.7, 145.6, 133.1,
132.8, 129.3, 128.7, 123.4, 118.3, 116.3, 114.4, 113.6,
37.4; HRMS caled for Ci;H;;CIN;O [M+H]" 310.0747,
found 310.0743.

&9 Sb~5n ¥4 UL 7 K

3-(4-TFE A EE)-4-(3- TR Jig 1 ) e W (Sb): I
A, 723 66.8%. m.p. 111.2~111.9 C; "H NMR (500
MHz, CDCLy) é: 8.51 (s, 1H), 7.87(d, J=8.5 Hz, 2H), 7.77
(dd, J=8.0, 1.5Hz, 2H), 7.05 (t, J=8.0 Hz, 1H), 6.92 (dd,
J=8.0, 2.0 Hz, 1H), 6.77 (t, J=2.0 Hz, 1H), 6.55 (dd, J=
8.0 Hz, 2.0 Hz, 1H), 4.37 (s, 2H); *C NMR (125 MHz,
CDCly) d: 159.6, 158.7, 148.2, 133.0, 132.8, 130.8, 128.7,
123.4, 121.6, 1182, 116.1, 115.8, 113.7, 112.0, 37.0;
HRMS caled for C7H;3BrN;O [M+H]" 354.0242, found
354.0236.

3-(4- TRk IR I )-4-(3- 1 2 R i HH 2k ) e e (Se): 3
O E A, P22 77.2%. mp. 1453~145.7 C; 'H NMR
(500 MHz, CDCls) ¢: 8.55 (s, 1H), 7.87 (d, J=8.0 Hz,
2H), 7.78 (d, J=8.0 Hz, 2H), 7.64 (d, J=7.5 Hz, 1H), 7.45
(s, 1H), 7.34 (t, J=8.0 Hz, 1H), 6.93 (d, J=7.5 Hz, 1H),
4.37 (s, 2H); *C NMR (125 MHz, CDCl3) 6: 159.6, 158.7,
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149.4, 147.7, 132.9, 132.8, 130.1, 128.7, 119.2, 118.2,
115.6, 113.8, 113.4, 106.8, 37.0; HRMS calcd for C7Hs-
N,O; [M+H]" 321.0988, found 321.0984.

3-(4- I IR HE )-4-(4- F AU O i R R ) e W A (5 d)):
HE A, 7% 83.4%. mp. 92.0~922 C; 'H NMR
(500 MHz, CDCl;) 6: 8.52 (s, 1H), 7.92 (dd, J=8.0, 2.0
Hz, 2H), 7.75 (dd, J=8.0, 2.0 Hz, 2H), 6.81 (dd, J=7.0,
2.0 Hz, 2H), 6.64 (dd, J=7.0, 2.0 Hz, 2H), 4.23 (s, 2H),
3.76 (s, 3H); *C NMR (125 MHz, CDCl3) 6: 159.7, 158.6,
153.1, 141.0, 133.2, 132.7, 128.8, 118.3, 116.7, 115.0,
114.9, 113.6, 55.8, 38.2; HRMS calcd for CisH¢N;0,
[M+H]" 306.1243, found 306.1237.

3-(4- F AR R DR R )-4-(3- TR R Jig R Ok ) e R (Se):
E AR, 723 78.6%. m.p. 99.7~100.4 C; "HNMR (500
MHz, CDCly) 6: 8.41 (s, 1H), 7.65 (dd, J=7.0, 2.0 Hz,
2H), 7.04 (t, J=8.0 Hz, 1H), 6.98 (dd, J=7.0, 2.0 Hz,
2H), 6.89 (ddd, J=8.0, 2.0, 1.0 Hz, 1H), 6.77 (t, J=2.0
Hz, 1H), 6.54 (ddd, J=8.0, 1.0, 0.5 Hz, 1H), 4.24 (s, 2H),
3.85 (s, 3H); *C NMR (125 MHz, CDCl5) 6: 160.9, 160.6,
157.7, 148.5, 130.7, 129.4, 123.4, 121.2, 120.8, 115.8,
115.7, 114.5, 111.9, 55.4, 37.3; HRMS calcd for C;H,¢Br-
N,O, [M+H]" 359.0395, found 359.0383.

3-(4- F AR FE R IR )-4-(4-FUOR I 1 R ) e B (51): |
@ EA, 2% 90.2%. mp. 102.2~102.8 ‘C; 'H NMR
(500 MHz, CDCl3) 6: 8.43 (s, 1H), 7.64 (d, J=8.5 Hz,
2H), 7.15 (dd, J=6.5, 2.0 Hz, 2H), 6.98 (dd, J=6.5, 2.0
Hz, 2H), 6.59 (dd, J=8.5, 2.0 Hz, 2H), 4.26 (s, 2H), 3.85
(s, 3H); *C NMR (125 MHz, CDCl;) (CDCls, 125 MHz)
5: 160.9, 160.6, 157.7, 145.7, 129.4, 129.2, 123.2, 120.8,
115.8, 114.5, 114.3, 55.4, 37.7; HRMS calcd for C;;H;¢Cl-
N,O, [M+H]" 315.0900, found 315.0883.

3-(4- FH A L DR R )-4-(3- i 2 DR i F 6L ) S g ek (Sg):
HOEE, F2FK 80.4%. mp. 89.6~90.8 ‘C. 'H NMR
(500 MHz, CDCl;) o: 8.45 (s, 1H), 7.64 (dd, J=6.5, 2.0
Hz, 2H), 7.60 (dd, J=2.0, 1.0 Hz, 1H), 7.44 (t, J=2.0 Hz,
1H), 7.31 (t, J=8.0 Hz, 1H), 6.98 (dd, J=6.5, 2.0 Hz,
2H), 6.91 (dd, J=8.0, 2.0 Hz, 1H), 4.35 (s, 2H), 3.85 (s,
3H); *C NMR (125 MHz, CDCl;) 6: 161.0, 160.6, 157.8,
149.4, 147.9, 130.0, 129.4, 120.6, 119.1, 115.2, 114.6,
113.0, 106.8, 55.4, 37.2; HRMS calcd for C;7;H;¢N;O,
[M+H]" 326.1141, found 326.1138.

3-(4- F B 25 DR )-4-(4- PSR O i R ) e T e
(5h): AmEME, 77 88.3%. mp. 81.9~827 C; 'H
NMR (500 MHz, CDCl3) 6: 8.42 (s, 1H), 7.69 (dd, J=7.0,
2.0 Hz, 2H), 6.98 (dd, J=7.0, 2.0 Hz, 2H), 6.80 (dd, J=

http://sioc-journal.cn/ 2111
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6.5, 2.0 Hz, 2H), 6.63 (dd, J=6.5, 2.0 Hz, 2H), 4.23 (s,
2H), 3.85 (s, 3H), 3.76 (s, 3H); C NMR (125 MHz,
CDCly) d: 160.9, 160.6, 157.6, 152.8, 141.4, 129.5, 121.1,
116.4, 115.0, 114.7, 114.4, 55.8, 55.4, 38.5; HRMS calcd
for CygHsN,O5 [M+H]™ 311.1396, found 311.1412.

3-(4- AR B R Tk )-4- DR i FR Rk S IR A (Si): 1 £ [
1A, P25 85.8%. m.p. 83.6~84.4 ‘C; 'H NMR (500 MHz,
CDCly) d: 8.43 (s, 1H), 7.68 (dd, J=7.0, 2.0 Hz, 2H), 7.21
(dd, J=7.0, 2.0 Hz, 2H), 6.98 (dd, J=7.0, 2.0 Hz, 2H),
6.80 (dt, J=7.0, 1.0 Hz, 1H), 6.66 (dd, J=8.5, 10 Hz, 2H),
4.28 (d, J=0.5 Hz, 2H), 3.85 (s, 3H); *C NMR (125 MHz,
CDCly) d: 160.9, 160.6, 157.7, 147.2, 129.5, 129.4, 121.0,
118.5, 116.2, 114.5, 113.2, 55.4, 37.6; HRMS (EI) calcd
for C,7H;,N,O, [M+H]" 281.1290, found 281.1285.

3-(4- TR B )-4-(3- 1R R i 1 ) S WM (5): | fufi]
1A, 725 85.2%. m.p. 82.2~82.7 ‘C; '"H NMR (500 MHz,
CDCl) 6: 8.45 (s, 1H), 7.67 (dd, J=9.0, 2.0 Hz, 2H), 7.45
(dt, J=9.0, 2.0 Hz, 2H), 7.05 (t, J=8.0 Hz, 1H), 6.90
(ddd, J=8.5, 2.0, 0.5 Hz, 1H), 6.77 (t, J=2.0 Hz, 1H),
6.54 (ddd, J=8.5, 2.0, 0.5 Hz, 1H), 4.25 (d, J=5.5 Hz,
2H); *C NMR (125 MHz, CDCl3) §: 160.1, 158.1, 148.3,
136.3, 130.7, 129.4, 127.0, 123.4, 121.4, 115.9, 115.8,
111.9, 37.1; HRMS caled for C;¢H;3;BrCIN,O [M—I—H]+
362.9900, found 362.9888.

3-(4- AR )-4-(4- TR L L) S IR (SKk): E fuf]
1, 73 84.3%. m.p. 88.9~89.4 ‘C; 'H NMR (500 MHz,
CDCl) 6: 8.45 (s, 1H), 7.66 (dd, J=7.0, 2.0 Hz, 2H), 7.44
(dd, J=7.0, 2.0 Hz, 2H), 7.15 (dd, J=6.5, 2.0 Hz, 2H),
6.56 (dd, J=6.5, 2.0 Hz, 2H), 4.24 (s, 2H); °C NMR (125
MHz, CDCl;) 0: 159.6, 158.7, 145.6, 133.1, 132.8, 129.3,
128.7, 123.4, 118.3, 116.3, 114.4, 113.6, 37.4; HRMS
caled for C,;cH;3CLLN,O [M~|—H]+ 319.0405, found
319.0395.

3-(4- SR IR )-4-(3- A B 2K Jrig R Ok ) L (SD): B
[k, 2% 85.9%. m.p. 127.5~128.2 ‘C; "H NMR (500
MHz, CDCl;) d: 8.48 (s, 1H), 7.66 (dd, J=6.5, 2.0 Hz,
2H), 7.61 (dd, J=8.0, 1.5 Hz, 1H), 7.45 (dt, J=6.5, 2.0
Hz, 2H), 7.43 (t, J=2.0 Hz, 1H), 7.32 (t, J=8.0 Hz, 1H),
6.89 (dd, J=8.0, 2.0 Hz, 1H), 4.35 (d, J=5.5 Hz, 2H); "°C
NMR (125 MHz, CDCLy) d: 160.1, 158.2, 149.4, 147.9,
136.3, 130.0, 129.4, 129.3, 126.8, 119.1, 115.4, 113.1,
106.8, 37.1; HRMS caled for CH3CIN;O; [M+H]"
330.0645, found 330.0631.

3-(4-FRIE)-4-(4- A B R i PR L) S g (Sm):
O E, PR 86.1%. m.p. 123.0~124.6 C; 'H NMR
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(500 MHz, CDCLy) &: 8.45 (s, 1H), 7.73 (dd, J=6.5, 2.0
Hz, 2H), 7.45 (dd, J=6.5, 2.0 Hz, 2H), 6.80 (dd, J=6.5,
2.0 Hz, 2H), 6.62 (dd, J=6.5, 2.0 Hz, 2H), 4.22(d, J=
1.0Hz, 2H), 3.76 (s, 3H); *C NMR (125 MHz, CDCL;) 6:
160.1, 158.0, 1529, 141.3, 136.1, 129.4, 129.3, 127.2,
116.6, 115.0, 114.7, 55.8, 38.3; HRMS calcd for C;;H;,ClI-
N,O, [M+H]" 315.0900, found 315.0903.

3-(4- R IL)-4- TR i AL e g (Sm): - (A B [T 4, 77
K 82.8%. m.p. 82.9~83.6 C; 'H NMR (500 MHz,
CDCLy) 6: 8.45 (s, 1H), 7.72 (dt, J=9.0, 2.0 Hz, 2H), 7.45
(dt, J=9.0, 2.0 Hz, 2H), 7.21 (dt, J=7.5 Hz, 2H), 6.81 (1,
J=17.5 Hz, 1H), 6.51(d, J=7.5 Hz, 2H), 427 (s, 2H); 1°C
NMR (125 MHz, CDCL) &: 160.1, 158.1, 147.2, 136.1,
129.5, 129.4, 129.3, 127.3, 118.8, 116.5, 113.2, 37.4,
HRMS caled for C,cH,4CIN,O [M+H]" 285.0795, found
285.0787.

3.3 k&1 5a~5n A RBHERSF MK
331 AR R

W (Aphis crassivora)RIF, RITKI (M. separata)
2 eghh.

332 HikE

Rt &3 H DMF Seltple— e W FEE B, 8
R, & FLAG5T 0201 F7KBEAT R, BCRGREE Y 200
mg/L [PV
333 HAMES K

v ICTE AR Sl ot ISR YA F 8 2205 2.7 I SR Vg -y eld
&5, MG ER T ERENKEA 200 mg/L (1)
B R (FUALTIR FEAE 0.1%), 5 s JFELH, )
WG wr 2R, BERESRFE 720 5, At
AR P TH(%).

U 1 TR ER N IR LN 200 mg/L B4 & 4%
WA GFALFREA L 0.1%), 5 s FHH, T =i TR
T, B ERNRE B, SRR N 20 3k M. separata
2w, BTER=EJEFR 72 h G, maE it Al
BT 2(%). MR 3 IR K.

FH P X HEFE A 2 Hexaflumuron(F50 42 %) A1 Imida-
cloprid (Mt HLk).

%5 Bl #1 Bl (Supporting Information) HFrib &4 'H
NMR Al °C NMR %5, X Eh4 kAT CAG 2 AT ]9 3k
(http://sioc-journal.cn/)_F T %k,
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