% 4”) {h % DOI: 10.6023/cjoc201807048 it Bk

Chinese Journal of Organic Chemistry NOTE

A S IEM AR 5B R UL S & S R R TE MR

A &M HAAM FEEC O B &EEC T A
BEEC  gEE B B fm #Y & oa
(HIB R TEE FIE 226019)

C REAFEAHTIR L B 226019)

WE N7 NG S b SRR, RIS S A P R, W IR A R T — R AR B S E IR
SERIR LM SRR AT A 4L 15 4. 3t "TH NMR. °C NMR FTT R T Bt T B &m0, ¥4
Vg RN LS SRE W, REZH bR E P AR i, g RS s SR R B BTR AR, FEMVRE N 500 pg/mL
W, 10 MEEYN RS B 80% L L ARFER, Hodh 4 AMEAPIST AR 2R 0 H 55 R 2 M ERAE 24 1 B V6 &
R, 9 MEUADRTE R RFEZIIE 100%, 5% R ZjE HOkr) 5 BUCRAHIE, 14 MEE SRR R IER N 100%, 5
o HE 2 s PR R PR B OME 2. 4RI 9 100 pg/mL I, 3 MG A6t AR RS HH36 ) S FE R 199 60%, 2 Mk & Wt ief iy
FIARIEZR 24 90%A 100%. PRI P ZE 20 ug/mL B, 1,3- 2 F3E-5-(4- F B S ) - 1 H-HHE -4 F S - O- [ 4- (V-
S5-3E) 2K H BL S (Ti) et i B I — e B ERACR, HORIEERA 60%.

RHRIA WEME MR SRR R RIS

Synthesis and Insecticidal Activities of Novel Pyrazole Oxime
Ethers Containing an Oxazole Moiety

Zhou, Qian™ Zheng, Dandan™ Shi, Yujun* Yao, Wei® Qian, Hongwei’
Ding, Ying” Wei, Zhonghao Shen, Aibao™* Feng, Xia“ Shi, Jian”

Dai, Hong™*
(“ College of Chemistry and Chemical Engineering, Nantong University, Nantong 226019)
(*Analysis and Testing Center, Nantong University, Nantong 226019)

Abstract In order to find new pyrazole oxime ether derivatives with potent bioactivities, fifteen novel pyrazole oxime ethers
containing an oxazole moiety were designed and prepared according to the method of active substructure combination. Their
structures were confirmed through "H NMR, *C NMR, and elemental analysis. Preliminary bioassay showed that most of the
title compounds displayed wonderful insecticidal activities against Oriental armyworm, Aphis medicaginis and Tetranychus
cinnabarinus. At the concentration of 500 pg/mL, ten compounds exhibited acaricidal activity against Tetranychus cinnabari-
nus with over 80%, especially four compounds indicated comparable insecticidal activity against Tetranychus cinnabarinus to
that of the control of fenpyroximate, the lethal rates of nine compounds against Aphis medicaginis were all 100%, which were
near to that of imidacloprid, and the lethal rates of fourteen compounds against Oriental armyworm were all 100%, which were
similar to that of pyridalyl. At the concentration of 100 pug/mL, the lethal rates of three compounds against Tetranychus cin-
nabarinus were all 60%, and the lethal rates of two compounds against Aphis medicaginis were 90% and 100%. When the
concentration was reduced to 20 pg/mL, compound 1,3-dimethyl-5-(4-methylphenoxy)-1H-pyrazole-4-carbaldehyde-O-[4-
(oxazol-5-yl)phenylmethylJoxime (7i) still had insecticidal activity against Aphis medicaginis with 60%.

Keywords oxazole; pyrazole oxime ether; synthesis; insecticidal activity
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WAk, &R R T X2 FEb 5 Wi
VT A T 24 ) 0 2 SE T AR b f
TR R & B A B B A, AR
B R DU PR S T, 7EAR 240 240,
HEZBRM AR HHn, A2 M A AT
P P e 5 Tk AT A P i A 4K & R, W H AR Nihon
Nohyaku 2 &) ff il f¢) 3% 18 7571 14 0% I (Fenpyroximate, [
D), ZWAEWAEF LR, KSR S, TR
6 2 il i UL S 24 WAk 2 T o A IR S 45 A 1
BEhlh B ATAE A R T AT AN [ A 9 1 e R S AL
EW, W Fu TR L e IR A i e e T T A
Y1 AE DRI R AP A aiiE e, iR E S 100
pg/mL B, (A A XFAAD i iR R E# 2 100%; Dai
2 U812 D 5 B T P B T 35 A DL Ak 5 Tk A & 40
B(E 1) SR AL H 8 AR, 7RI N 200
pg/mL B, &1 B Sl R FEER 90%, i /N
(IR FEHIE 100%; Ling 204 R HURBE — I i
ZER I SRR S C(B DEBUH B R R S
FEMEH, fEMRKE R 500 pg/mL B, L&Y C 5Tl
e RS TR B R BEEE S AN 80%, 100%FH 100%,
FEMRAE N 200 ug/mL i, 1A C X 3 T 290

CI\@\(O N/CN
s
N

E

FIFIHIZIE 100%, BE4AN, Ouyang 25RO IE 18 i IE A
SERIR LIRS TR S8 DB 10 FE o 2 R 30
RIFPUREAEH, H ECsofH N 58.7 pg/mL. 74, BE
IR TR N BRI R I B — A, AT AEITE
AW A Ty EE A A, R A YR T
B 1 P e . K N Y S L 7 a3 A ]
TS AR T4, A R0 T RS R
TR OB NI TR RS2 — 2 40 Liu
L8125 0 T ot BA 5 M BRI RAL &) B(BE DT
MR E R 500 pg/mL B X0 1) 2R FEEE A 65%, Mao
S T A EME R AL A P DIEDRIKE N 200
pg/mL I X5 kG R BB 28N 60%, Wang 255005 i i me
P AT A GO DAEMHAIRFEA 50 pg/mL By %G dy
MIARFEFIL 100%. ST 04, N7 k20 Mt fi5 kb
AV GRS RIOUE B R USRI A, AR
KR APk, DAkl o S A, K
W 8 4 BTG 5 N B ML M 5 Pk 23 - 25 A4 R, B IR T
— R HT R A A A L R f Bk SRR S () 2).
[ B ) i 6 B 1 E AR A B DR AT T 000 B AR A 1
W, SRR RZHE Y EABRGHR REHE. AR
EYIRIE M2 00 Scheme 1 TR,

D
cl
Br 0=\ HN
A N
N N 0o
cl B NH
]
C o~
=
G

B MEEAL S A~G B S5 0

Figure 1 Chemical structures of fenpyroximate and compounds A~G
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Fenpyroximate

B2 HEE" 715 Tt nER

Figure 2 Design strategy of the target compounds 7

p; o "

_SOCl, _
CH20|2
0
*ﬁ*” ) e
NaOH, C,HsOH I NHZOH-HClL
/@ SR N /@R KOH, CHOH
DMSO N 3
R1
R 5 6
4
N
>
o
JOH
N \
B 7 AR KOs >f
Jd . N\ < TCHCN Y @
N Ll
N~ O \_7~R?
Cl |
R1
3 6 7
7a: R' = CHg, R2 = 2-CI; 7b: R' = CHj;, R? = 3-F; 7¢: R' = CHj, R? = 3-Cl; 7d: R' = CH3, R? = 3-Br;
7e: R' = CHg, R? = 4-F; 7f: R' = CH3, R? = 4-Cl; 7g: R' = CH3, R? = 4-1. Th: R" =CH;, R? = H;
7i: R'= CHj, R? = 4-CHj; 7j: R' = CH3, R? = 4-OCHj; 7k: R'= CHj, R? = 4- -OCF3; 71: R" = CHj3, R? = 2,3-F;

H Q/Rz

7m: R' = CHj3, R? = 2,4-Cl,; 7n: R" = 4-CH3CgH,, R? = 4-F; 70: R' = 4-CH3CgHy4, R? = 4-CHy

B 1 HARMLEY 7 16 2k

Scheme 1 Synthetic route of the title compounds 7

1 HER5VHE
1.1 BiHHEURNER

1E B Ewt & s, ALV &Y Te 1
G HEORR TG, WRER T LR A 3 AT 6c Jviktdh sk
(Pl 3. 6c AR IYIRIREMIN 1211 12)
XA Te BUDWCRIEEM. R 1 AR, K
FREFAE SR, CMEVEWEF, INARENR A 10 h, thé
W Te PRI A X B s, TR B 57%. @it iZ vk F)
WA T e BhsbEY, HEBT 'H NMR. °C NMR
TG W 55 F B Fe 5 M AT 1 3RAE.
1.2 EYRIEL RN

BATCLEbRCED) Ta (RS 55 E e
BEATULE. 6 7.91 AbH LI RIERRER | — NS i,
5 7.80 Ab R EAIERT N T CH=N & MW, 6 7.59 &b

3320 http://sioc-journal.cn/

*1
Table 1

target compound 7¢

A BEZAEXT B S Te 5 RIS K52

Effects of reaction conditions on the synthesis of the

Entry  Base Solvent Temperature Time/h Yield/%
1 EN CH;COCH;  Reflux 10 0
2 NaHCO; CH;COCH;  Reflux 10 0
3 Na,CO; CH;COCH; Reflux 10 0
4 K,CO; CH;COCH; Reflux 10 32
5 Ky,CO; CHCl; Reflux 10 0
6 K,CO; CH;0H Reflux 10 25
7  K,CO; CH;CN Reflux 10 57
8 K,CO; CH;CN Reflux 12 55
9 K,CO; CH;CN Reflux 14 54
10 K,CO; CH;CN Reflux 16 52
11 K,CO; CH;CN Reflux 18 50
12 EN CH;CN Reflux 10 0
13 NaHCO;  CH;CN Reflux 10 0
14  Na,CO; CH;CN Reflux 10 35

© 2018 Chinese Chemical Society & SIOC, CAS
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XL W Sy B T A AR T T R A b A S R A U
5 7.44~7.32 [A]f¥) 2 EIGANEMEER | — AL SIEREIR
FHIE B AR b S A5 S8R I8 1R | — AN IR
Wbk, & 7.16~7.02 [a] ) 2 B 55 AMER R I
ANEI I, 5 6.67 Kb R Iy 5 A ARE R R
— NERIRIIE, 6 4.98 Kb ERIERT BT 5 A A IE
CH, EMANE RIS, 6 3.63 AbH LIS gL MRS 1-47
FREE B = AN, 6 2.35 Kb g b e ER 3-47
AL B =ANE R, 6 78 75.6 ARy 5 8RR
CH, BRIE TS 50, 6 34.2 AbRUE MEmaR 147 FH &
RIS FIE T, 0 14.5 ALRYUEYMEMEER 3-f7 T L f 5
THIE FIE.
1.3 EPBIRHRFEMNE

HAirtb &Y T7a~T0 XF R0 M- l(Tetranychus cin-
nabarinus) « WF B (Aphis medicaginis) F1 ¥ H (Oriental
armyworm) i 7% BUEENHAALE R WK 2. WP AV
PEMRRZE SR LW, K2 HH Pl SR B 5%
W, B R R, EIEIREA 500 pg/mL B,
WED Tob~Tk XA EEAT 80%LL AR, H
A To A Te XA I R IEEEIN 100%, S5HF
24 W G (I B 2R 24, 4 R' = CH, I, 3-95UA R4 Th-
4-BEUICHD 7g Al 4- =550 AR U Th LRI RAR EE %
£ 100 pg/mL I, XFARAD AT HA — € 1)k ARCR,
HORFEHI N 60%. FEMAAKEL A 500 pg/mL i, Hix
WED Ta~Tk. Tm Fl 7o XUFRIITEA 80%LL RIE

K, Hhb&Y) b, 7d. Te. 7g. Th. 7i. 7Tj. Tk 170
S eF B AR FE RN 100%, 550 R 24 Rt bk iR B v 24
AT, IR E RN 100 pg/mL i, #B5 Hirtb &
Wkttt o s R R B M. HoR Yy R'=CH; I,
35U T, - EURY TE. 4-FRIEEEURY) 7i A0 4-
SR T AR Tk 0 BRI R AR AR,
FAEE RN 90% . 70% . 100%F1 70%; %4 R'=
4-CH;CeHy B, 4-FREHUARA) 7o X B 2% HASCR AR
B, HARIEERN 60%. MR ERE A 20 pg/mL B,
S LG A G if R 2 I R I R U Ry
R'=CH; i}, 3- 504 Th. 4-FFIEEUR 7i A1 4- =41
FRAEZEEURY) Tk 0T BURIRFEEE 53 50% 60%FH
50%; 24 R'=4-CH;CeH, i, 4-FEEEURA) To X B
RIEHEN 50%. IR % 4 pg/mL B, 1bE) Tk
70 XPip AT B —E MIBIR AR, HORGER R
20%. AN, EMIKRE N 500 pg/mL K, HEsLED
Tb~T0 Xk IR IERIIE 100%, 5555 EZG0E g ik
IR M 2. AR E, L&Y Tk R'=CH,;, R*=
4-OCF3) R I H B A ) 15 1) 4% dud k. DA a6 20
N4 T 4k 52 N I S Tk 2R AL S P o T A RS AR
TEIERFFUBE T — E BRI SRl

2 i

AW FUR S PE ML S M D07, Wb IR G T
15 ANHT RS TEMESE ) B L e S R RAL S0, W12 R

R2 HisLE 7Ta~T0 HIF BUETEGET- /%)

Table 2 Insecticidal activities (mortality/%) of target compounds 7a~70

Tetranychus cinnabarinus Aphis medicaginis Oriental armyworm
Compd. 500 100 20 4 500 100 20 4 500 100
pg/mL pg/mL  pg/mL pg/mL pg/mL pg/mL  pg/mL  pg/mL pg/mL pg/mL

7a 0 — - — 80 50 20 — 60 0
7b 100 60 0 — 100 90 50 10 100 0
Te 90 30 0 — 80 60 20 — 100 0
7d 80 0 - — 100 30 0 — 100 0
Te 100 30 0 — 100 60 30 0 100 0
7t 80 0 - — 90 70 40 0 100 0
7g 80 60 0 — 100 40 20 — 100 0
7h 90 0 - — 100 60 10 — 100 0
7i 80 20 - - 100 100 60 0 100 0
7j 80 0 - — 100 40 0 — 100 0
7k 80 60 30 0 100 70 50 20 100 0
7 0 — - — 0 - — — 100 0
7m 0 — - — 80 60 30 0 100 0
n 0 — - — 0 - — — 100 0
70 0 — - — 100 60 50 20 100 0
Fenpyroximate 100 100 100 85 — — — — — —
Imidacloprid - - - - 100 100 100 100 — —

Pyridalyl — — — — — — — — 100 100

“— refers to “not tested”.
Chin. J. Org. Chem. 2018, 38, 3318~3325 © 2018 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 3321
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MR EIR, RZHNAEY RGBT RS, 720
IR EEA 500 pg/mL B, AW To~Tk X A A il (1)
AIEHRIE 80%~100%, AR 2 100 ug/mL B,
AW Th Tg Al Tk X6 A0 I 2 300 80 R 2R K3
R, HAREEN 60%. (LAY Ta~Tk. Tm Fil 7o 7E
IR BN 500 pg/mL B HF U R AEZEAE 80%~ 100%,
MR B B 2 20 pg/mL B, LAY Tby 7iv 7k Al 7o
S LR IER 3 BN 50% 60%- 50%F1 50%; 1L
) Tb~7To TEMIRIKE N 500 pg/mL 3k R IR
B8 100%. i3 — 2 B g5 M e 5 A Vs 1wk e R AE
T,
3 XIS
3.1 X5

X-4 BIHF BRI R E A AR B AR A IR A
7)), IEIFRZLKIE; Yanaco-CHN CORDER MT-3 H
FITCR ML Bruker AM-400 BURZRESLIRAL, LA CDCl,
R, TMS NN bR, AEENTRERCN H 84(F Bl T
J7,200~300 H). At HIGR35 9 75 rat.
3.2 rhiEMRRYH &

HH ) A4 4- (PR3- ) 2R FA G R (1) 3% R SCHR 311 7
E A, 1-FJR(ER 4-F 2R 0)-3- FH JE-5- Gt me-4-F
T (4) 4 HESCRR[32] 7 V) £, 1-HI R (B 4- PR R AL )-3-
FH S B AR S 2 N P-4 i (5) AT 1 - FR R (Bl 4-FE LR
H)-3- H B -5-HUAR 2 S8 L L -4 Y B J15(6) 4% [IE SCHIR[33]
WaRriE-
3.3 4-(BEm-5-E)FKHE(2)ME K

f£— 250 mL [FJERFEIMH, A 0.05 mol HEIA 1
K 100 mL Jo/K USRI, vKIGHEEET, ittt
A 0.05 mol PUEEREE, hnte, 4k8:0kihidt 30 min, %
IR A R R TR I E &K, HhiE, BEEH 4R
CEREERL3 IR, BIFAEVLE, WATE KGR 3R, oK
TR IR AN T4, IR ZEBRIE T, ARV CBEHE 45 5%
RE R AE 2, AEEE, 1 72%. mp. 98~100 C;
'H NMR (400 MHz, CDCls) 8: 7.92 (s, 1H, Oxazole-H),
7.65 (d, J=8.0 Hz, 2H, ArH), 7.43 (d, J=8.0 Hz, 2H,
ArH), 7.36 (s, 1H, Oxazole-H), 4.74 (s, 2H, CH,). Anal.
calcd for Co(HoNO,: C 68.56, H 5.18, N 8.00; found C
68.73, H 5.03, N 8.13.

34 4-(FEM-5-E)KEES)HERK

fE— 100 mL B L+, IIA 8 mmol H a4k 2
40 mL /K ZEF R, vKigHiaE T, mE AN 16
mmol AR, TR, m) A 0 2 9 NV N- S
[liZ(DMF), 4k&:siifife 3 h, 1 SRR i\ & &

3322 http://sioc-journal.cn/
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K, AHLZEFHHA NaHCO; il vt 2004, 702,
AW B K BER 3 IR, ToKEREREN T8, s
ZEBRIEN, FrR AR LA LR B8V - V=10 :
D) RGBT AL Z 4T 40 5, 19230k 3, Bl {4,
# 70%. m.p. 63~64 ‘C; 'H NMR (400 MHz, CDCls)
0: 7.94 (s, 1H, Oxazole-H), 7.65 (d, J=8.0 Hz, 2H, ArH),
7.45 (d, J=8.4 Hz, 2H, ArH), 7.38 (s, 1H, Oxazole-H),
4.61 (s, 2H, CH,). Anal. caled for C;,HgCINO: C 62.03, H
4.16,N 7.23; found C 61.91, H 4.30, N 7.08.

3.5 BIRUEYT7HER

76— 50 mL [FJEHE+, I 1 mmol 59 [A]44 6+
2 mmol TE/KBREEH M 25 mL /K O, FiR F#HRE, 1)
HAhN 1.2 mmol A 3. nke, FHE RN 9~
18 h. BUEHIE, LA, FrRskRyCUA il £ £
(V2 V=4 D) REBFTHZEN 38, 93 HistE
¥y 7a~"7o.

1,3- = W 3 -5-(2- 50 % L B )-1H- Ak e -4- HY -
O-[4-(WEME-5-3) A I fi5(Ta): B OMIRY), WE 53%.
'H NMR (400 MHz, CDCls) d: 7.91 (s, 1H, Oxazole-H),
7.80 (s, 1H, CH=N), 7.59 (d, J=8.4 Hz, 2H, ArH),
7.44~7.32 (m, 4H, Oxazole-H and ArH), 7.16~7.02 (m,
2H, ArH), 6.67 (d, J=8.0 Hz, 1H, ArH), 4.98 (s, 2H, CH,),
3.36 (s, 3H, NCH3), 2.34 (s, 3H, CHs); °C NMR (100
MHz, CDCly) 0: 152.1, 151.4, 150.5, 147.2, 147.0, 140.4,
138.3, 130.9, 129.0, 128.0, 127.2, 124.5, 124.3, 122.8,
121.5, 115.5, 100.2, 75.6, 34.2, 14.5. Anal. calcd for
CxH sCIN,O;: C 62.49, H 4.53, N 13.25; found C 62.63,
H4.41,N 13.38.

1,3- = W 3 -5-(3- 3 % 4L B )-1H- Atk e -4- HY % -
O-[4-(WE Mk -5- ) 2% B L 15 (7b): 28 gl R A, ez
46%. 'H NMR (400 MHz, CDCly) &: 7.92 (s, 1H,
Oxazole-H), 7.83 (s, IH, CH=N), 7.59 (d, J=8.4 Hz, 2H,
ArH), 7.35~7.22 (m, 4H, Oxazole-H and ArH), 6.82~
6.60 (m, 3H, ArH), 5.00 (s, 2H, CH,), 3.60 (s, 3H, NCH,),
2.36 (s, 3H, CH;); *C NMR (100 MHz, CDCl5) 0: 164.7,
162.3, 157.7, 151.4, 150.5, 147.0, 140.6, 138.3, 130.9,
129.0, 127.2, 124.4, 121.5, 110.9, 110.8, 110.6, 103.7,
103.4, 100.4, 75.6, 34.2, 14.5. Anal. caled for CyHio-
FN,O;: C 65.02, H 4.71, N 13.79; found C 65.17, H 4.58,
N 13.64.

1,3- = W 3 -5-(3- G % AL 5 )-1H- Atk e -4~ H % -
O-[4-(WEMe-5-FE) K F L5 (Te): FIEBEE, WK 57%.
m.p. 79~80 ‘C; 'H NMR (400 MHz, CDCl;): & 7.92 (s,
1H, Oxazole-H), 7.83 (s, IH, CH=N), 7.60 (d, J=8.4 Hz,
2H, ArH), 7.35~7.19 (m, 4H, Oxazole-H and ArH),

Chin. J. Org. Chem. 2018, 38, 3318~3325
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7.08~7.06 (m, 1H, ArH), 6.89~6.75 (m, 2H, ArH), 4.99
(s, 2H, CH,), 3.60 (s, 3H, NCH3), 2.35 (s, 3H, CH3); "°C
NMR (100 MHz, CDCl;) d: 157.1, 147.1, 146.8, 140.5,
138.3, 135.4, 130.7, 129.0, 127.2, 124.3, 123.9, 121.5,
115.9, 113.5, 100.3, 75.6, 34.2, 14.5. Anal. caled for
C,H,4CIN,O;: C 62.49, H 4.53, N 13.25; found C 62.62,
H 4.40, N 13.40.

1,3- = F 3 -5-(3- 1R 2R 480 5k )-1H- Ik e -4- R -
O-[4-(FEmE -5- ) I8 F I 15 (70): 38 (R4, ez
47%. "H NMR (400 MHz, CDCl5) §: 7.92 (s, 1H, Oxazole-
H), 7.83 (s, 1H, CH=N), 7.60 (d, J=8.4 Hz, 2H, ArH),
7.35~7.21 (m, 4H, Oxazole-H and ArH), 7.17~7.04 (m,
2H, ArH), 6.82~6.79 (m, 1H, ArH), 4.99 (s, 2H, CH,),
3.60 (s, 3H, NCH;), 2.35 (s, 3H, CH3); °C NMR (100
MHz, CDCl;) 0: 157.1, 151.4, 150.5, 147.1, 146.8, 141.6,
140.5, 138.3, 131.0, 129.0, 127.2, 126.9, 124.4, 123.2,
121.5, 118.8, 114.0, 100.4, 75.6, 34.3, 14.4. Anal. calcd for
C,,H,oBrN,O5: C 56.54, H 4.10, N 11.99; found C 56.40,
H4.25,N 12.10.

1,3- = FFBE -5-(4- 3 2K AU BE )-1H- Wik P -4~ PR R -
O-[4-(WEme-5-FE) K H L5 (Te): A EEA, R 55%.
m.p. 78~80 ‘C; "H NMR (400 MHz, CDCl;) d: 7.91 (s,
1H, Oxazole-H), 7.81 (s, lH, CH=N), 7.60 (d, /=8.4 Hz,
2H, ArH), 7.35~7.32 (m, 3H, Oxazole-H and ArH),
7.00~6.82 (m, 4H, ArH), 5.00 (s, 2H, CH,), 3.60 (s, 3H,
NCHjy), 2.35 (s, 3H, CH3); °C NMR (100 MHz, CDCly) 6
160.0, 157.6, 152.6, 151.4, 150.5, 147.7, 147.0, 141.7,
140.7, 138.3, 129.0, 127.2, 124.3, 121.5, 116.6, 116.4,
100.1, 75.5, 34.2, 14.5. Anal. calcd for C,,H;oFN4O;: C
65.02, H4.71, N 13.79; found C 65.16, H 4.58, N 13.65.

1,3- = W B -5-(4- G0 K 4 5 )-1H- Ak -4- H -
O-[4-(WEme-5-36) 25 B L 15 (76): A A, IR 51%.
m.p. 108~110 C; "H NMR (400 MHz, CDCl;) d: 7.92 (s,
1H, Oxazole-H), 7.82 (s, IH, CH=N), 7.59 (d, J=8.4 Hz,
2H, ArH), 7.35~7.23 (m, 5H, Oxazole-H and ArH), 6.81
(d, J=8.8 Hz, 2H, ArH), 4.99 (s, 2H, CH,), 3.60 (s, 3H,
NCHjy), 2.34 (s, 3H, CHs); °*C NMR (100 MHz, CDCl;) §:
155.2, 151.4, 150.5, 147.1, 140.6, 138.3, 129.9, 129.0,
128.7, 127.2, 124.3, 121.6, 116.6, 100.2, 75.6, 34.2, 14.4.
Anal. calcd for C5,H;oCIN,O;: C 62.49, H 4.53, N 13.25;
found C 62.36, H 4.67, N 13.39.

1,3- = R 0 -5-(4- R 50 5L )-1H- i ek -4- FRE -
O-[4-(BEmE-5-35) 2K H 3L fi5(7g): SE iRy, WK 48%.
'H NMR (400 MHz, CDCls) &: 7.93 (s, 1H, Oxazole-H),
7.81 (s, 1H, CH=N), 7.59 (t, J=8.0 Hz, 4H, ArH), 7.37

Chin. J. Org. Chem. 2018, 38, 3318~3325
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(s, IH, Oxazole-H), 7.31 (d, J=8.0 Hz, 2H, ArH), 6.65 (d,
J=8.8 Hz, 2H, ArH), 4.99 (s, 2H, CH,), 3.60 (s, 3H,
NCHjy), 2.35 (s, 3H, CHs); °*C NMR (100 MHz, CDCl5)
156.6, 151.4, 150.5, 147.0, 140.5, 138.8, 138.3, 130.1,
129.0, 128.0, 127.2, 124.4, 121.6, 117.5, 100.3, 86.4, 75.6,
34.2, 14.3. Anal. calcd for C,,H 9IN,O5: C 51.38, H 3.72,
N 10.89; found C 51.53, H 3.60, N 10.76.

1,3- PP L5 ZE AR k- 1 H- M PR -4 P - O- [ 4- (W A -
5-3) K A5 (7h): B EE, YR 60%. mp. 112~
113 ‘C; 'H NMR (400 MHz, CDCly): § 7.92 (s, 1H,
Oxazole-H), 7.82 (s, IH, CH=N), 7.59 (d, J=8.4 Hz, 2H,
ArH), 7.36~7.29 (m, 5H, Oxazole-H and ArH), 7.12~
6.87 (m, 3H, ArH), 5.01 (s, 2H, CH,), 3.60 (s, 3H, NCH3),
2.36 (s, 3H, CH3); °C NMR (100 MHz, CDCl;) 6: 156.7,
151.4, 150.5, 147.7, 146.9, 140.9, 138.3, 130.0, 129.1,
127.2, 124.3, 123.7, 121.5, 115.3, 100.2, 75.5, 34.2, 14.7.
Anal. caled for CpHyN4O;: C 68.03, H 5.19, N 14.42;
found C 68.17, H 5.05, N 14.55.

1,3- = H 3k -5-(4- H 5k O A 6 )- 1 - b A -4 P -
O-[4-(WEME-5-3) A L 5 (Ti): B Ry, WE 56%.
'H NMR (400 MHz, CDCl3) d: 7.92 (s, 1H, OxazoleH),
7.81 (s, 1H, CH=N), 7.60 (d, J=8.0 Hz, 2H, ArH),
7.36~7.08 (m, 5SH, OxazoleH and ArH), 6.77 (d, J=8.4
Hz, 2H, ArH), 5.02 (s, 2H, CH,), 3.59 (s, 3H, NCH;), 2.36
(s, 3H, CH3), 2.31 (s, 3H, ArCH;); “C NMR (100 MHz,
CDCLy) d: 154.7, 151.4, 150.5, 148.1, 146.8, 141.0, 138.4,
1332, 130.4, 129.1, 127.2, 124.3, 121.5, 115.1, 100.1,
75.5, 34.2, 20.6, 14.8. Anal. caled for C,;H»N,O5: C
68.64, H5.51, N 13.92; found C 68.50, H 5.38, N 14.07.

1,3- = H 2 -5-(4- H A 35k R S0 R )- 1 - Wk P -4 T i -
O-[4-(FEME-5-F5) 2K F 36 15(75): SRy, WK 55%.
'H NMR (400 MHz, CDCls) §: 7.91 (s, 1H, Oxazole-H),
7.80 (s, 1H, CH=N), 7.60 (d, J=8.0 Hz, 2H, ArH), 7.36
(d, J=7.2 Hz, 3H, ArH and Oxazole-H), 6.82 (s, 4H, ArH),
5.02 (s, 2H, CH,), 3.76 (s, 3H, OCHj3), 3.60 (s, 3H, NCH3),
2.35 (s, 3H, CH3); °C NMR (100 MHz, CDCl;) 6: 155.8,
151.5, 150.6, 148.5, 146.9, 141.0, 138.4, 129.0, 127.4,
127.2, 124.6, 124.3, 121.5, 116.4, 114.9, 99.9, 75.5, 55.7,
34.2, 14.7. Anal. calcd for C,3H»,N,O4: C 66.02, H 5.30, N
13.39; found C 66.15, H 5.45, N 13.30.

1,3- Z H A 5-(4- = 90 HH AU B DR S 0 )- 1 -tk k-4 - FH
fif-O-[4-(MEME-5-F) 28 B L M5 (Tk): 2Lk, Uiz
59%. "H NMR (400 MHz, CDCl3) 6: 7.92 (s, 1H, Oxazole-
H), 7.82 (s, 1H, CH=N), 7.60 (d, J=8.0 Hz, 2H, ArH),
7.33 (t, J=8.0 Hz, 3H, ArH and Oxazole-H), 7.15 (d, J=
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8.4 Hz, 2H, ArH), 6.88 (d, J=9.2 Hz, 2H, ArH), 4.97 (s,
2H, CH,), 3.62 (s, 3H, NCH;), 2.36 (s, 3H, CHs); "C
NMR (100 MHz, CDCl;) 0: 154.9, 151.4, 150.5, 147.1,
144.8, 140.4, 138.2, 1289, 127.3, 124.4, 122.8, 121.7,
121.6, 119.2, 116.4, 100.3, 75.6, 34.2, 14.4. Anal. calcd for
Ca3H oF3N,4O4: C 58.48, H 4.05, N 11.86; found C 58.61, H
4.16,N 11.98.

1,3- — F 3K 5-(2,3- 480 2 A0 58 )- L H- Wb e -4 s -
O-[4-(WEME-5-F0) K H L 5 (70): 38 Ak, iR 43%.
m.p. 74~75 C; '"H NMR (400 MHz, CDCly) 6: 7.93 (s,
1H, Oxazole-H), 7.83 (s, IH, CH=N), 7.60 (d, J=8.4 Hz,
2H, ArH), 7.35~6.87 (m, 5H, Oxazole-H and ArH),
6.52~6.47 (m, 1H, ArH), 4.97 (s, 2H, CH,), 3.66 (s, 3H,
NCHS3), 2.33 (s, 3H, CH3); *C NMR (100 MHz, CDCL5) §:
152.7, 150.3, 147.1, 146.6, 145.6, 140.2, 138.2, 130.1,
1289, 127.8, 127.1, 124.3, 123.4, 121.4, 112.1, 111.4,
100.0, 75.5, 34.2, 14.2. Anal. calcd for CoH sFoN4O5: C
62.26, H4.27, N 13.20; found C 62.11, H 4.13, N 13.07.

1,3- 7 F Bk -5-(2,4- GRS FE )- LH- I e -4 g -
O-[4-(WE M -5-F35) 2K H L 15 (Tm): G (LR P, I
44%. 'H NMR (400 MHz, CDCly) o: 7.92 (s, 1H,
Oxazole-H), 7.81 (s, IH, CH=N), 7.59 (d, J=8.4 Hz, 2H,
ArH), 741 (d, J=2.8 Hz, 1H, ArH), 7.36 (s, 1H,
Oxazole-H), 7.30 (d, J=8.0 Hz, 2H, ArH), 7.09~7.06 (m,
1H, ArH), 6.58 (d, J=8.8 Hz, 1H, ArH), 4.97 (s, 2H, CH,),
3.63 (s, 3H, NCHj3), 2.33 (s, 3H, CH;); “C NMR (100
MHz, CDCl;) 0: 151.4, 150.8, 150.5, 147.2, 146.5, 140.2,
138.3, 130.5, 129.0, 128.9, 127.9, 127.2, 1243, 123.5,
121.5, 116.2, 100.1, 75.5, 34.2, 14.1. Anal. calcd for
CH 5CLN4O;5: C 57.78, H 3.97, N 12.25; found C 57.92,
H 4.09, N 12.12.

1-(4- F 2 0 )-3- H JE - 5-(4- 50K A 2% )- 1 H- itk M -4
i -O-[4-(REME-5- ) 2K H IR 15 (Tn): 25 (B[4, W3R
54%. m.p. 68~70 ‘C; 'H NMR (400 MHz, CDCly) ¢:
7.92 (s, 1H, Oxazole-H), 7.86 (s, 1H, CH=N), 7.61 (d,
J=8.0 Hz, 2H, ArH), 7.43 (d, J=8.4 Hz, 2H, ArH), 7.35
(d, J=8.0 Hz, 3H, ArH and Oxazole-H), 7.16 (d, J=8.0
Hz, 2H, ArH), 6.94~6.81 (m, 4H, ArH), 5.03 (s, 2H,
CH,), 2.44 (s, 3H, CH3), 2.32 (s, 3H, CH3); *C NMR (100
MHz, CDCls) 0: 159.9, 157.5, 152.6, 151.4, 150.5, 148.2,
147.1, 140.6, 138.3, 137.4, 134.9, 129.7, 129.0, 127.3,
124.4, 1222, 121.5, 116.8, 116.7, 116.5, 116.3, 101.6,
75.6, 21.0, 14.8. Anal. calcd for CosH,3FN4O5: C 69.70, H
4.80, N 11.61; found C 69.55, H 4.67, N 11.75.

1-(4-F 35 2 3 )-3- F 3 - 5-(4- SR R 4 3 ) - L b e
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4-FE-O-[4-(VEME-5-36) 2K F L /15 (T0): SR, Wi
% 52%. 'H NMR (400 MHz, CDCL) & 7.93 (s, 1H,
Oxazole-H), 7.84 (s, 1H, CH=N), 7.61 (d, J=8.4 Hz, 2H,
ArH), 7.45 (d, J=8.4 Hz, 2H, ArH), 7.36 (d, J=8.8 Hz,
3H, ArH and Oxazole-H), 7.14 (d, J=8.0 Hz, 2H, ArH),
7.04 (d, J=8.4 Hz, 2H, ArH), 6.78 (d, J=8.4 Hz, 2H,
ArH), 5.04 (s, 2H, CH,), 2.45 (s, 3H, CHs), 2.31 (s, 3H,
CHj), 2.27 (s, 3H, ArCHs); '*C NMR (100 MHz, CDCI;) 6:
154.7, 151.5, 150.5, 148.1, 147.5, 140.8, 138.4, 137.2,
135.0, 133.1, 130.3, 130.1, 129.7, 129.0, 128.0, 127.2,
124.4, 122.2, 121.4, 115.3, 101.6, 75.6, 21.0, 20.6, 15.0.
Anal. caled for CyoHyN4O5: C 72.79, H 548, N 11.71;
found C 72.92, H 5.34, N 11.83.

3.6 EHIEMENE

A BRI T R A BT RS RRE — € i
24, FHSrEiR-80 AL DMF S #RCHI K 1.0%
BER, SR HZABKMBESH. 008 3 KEE, &
EEpugich

N ST IR Vil = s | B B N T Ll
(Tetranychus cinnabarinus)~ % H.(Aphis medicaginis)Fkk
M (Oriental armyworm). %I W& 2 55 43 5 Jy Wk i g
(Fenpyroximate) « Mt & Bk (Imidacloprid) A1 Wg HL P ik
(Pyridalyl).

W R s SR WS, Bk, Al AR
g g s 7 G T Potter M5 IE WSS AbEE, Ab
HUS RIS T 24~27 CMEE MR, R E T
20~22 CHMIEEARTE, MAELHE 2 d JEHISENE UL,
HATG .

Ry RARMERE. B5E, KiEE oK R LT
HIZ 785012 Ja B ARBIT, O\ SR AR 55 77 ML
h, HERl R 3 U A 10 S/, B T 24~27 TSR
FENIETE, WEL)E 2 d S RE, TS

$#H B#1 K (Supporting Information) L&) 7a~70 [
"H NMR Fl °C NMR i, X2kl ) B 2 AT
¥l (http://sioc-journal.cn/) | N %K.
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