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RS 1,2,4-=HMIREHIR A BB L S YIRS B R ELE 1751

ES A s A S A U - S Wb, R
g g gD & B # ar
CCRERKFEAFL DA FEE 226019)

CERERFFE TR Bl 226019)

CREFEHLTHAERAR  FE 226005)

WE  FIREME PR, Rt T 18 ANRISCIRIRIEKHT B 1,2,4- = MR G5 04 B T IR L e i e T A2 ).
Wit "TH NMR. PC NMR FIIG R M BN T 540, Y0 A0S IR 45 SRR, &5 H b & sbhs de g
FARED R D R KRR, ZEMRKREE A 500 pg/mL B, HARMEA PR S EGERAE 90%~100%, 5%t
HEZ R0 4k T 2 R SR AR, FoA o 4 AMEEPIxT g B BRI 100%, 5060 HE 240 Bk (0 B 38000 24 1-F 2k-3-
P 3E-5-(3,5- B R IE)- 1 H-HE M -4- H S - O-[4-(1 H-1,2,4- = - 1-F8) 2K F L 115 (8p) At AR b HHIH (K B RN 100%, 54t
L 245 WAL I R £ 75 2050 2. 4R FE B 100 pg/mL B, 5 AMEAPIRE kG s BB AE 90%~100%, 3 ANk & xtiif
HIEAEERAE 80%~100%; 1LA9) 8p X AAb i S I EAE RN 80%. 4RI BE FF & 20 pg/mL B, 2 ML AP Ay B £
TR HIN T5%H 70%. T4k, F4E 5t AT E(SMMC-772 141 B 2 7R HH— 52 BP0 R s 1.

KA 1,2,4-=Me WEMRERE, A EYEEtE

Synthesis and Bioactivities of Novel Pyrazole Oxime Ethers
Containing 1,2,4-Triazole Moiety

Wang, Yurong™ Zheng, Dandan™ Wang, Yang” Ye, Hao” Yao, Wei’ Ding, Ying”
Gu, Haiying™“ Feng, Xia” Li, Ling” Dai, Hong™*"*
(“ School of Public Health, Nantong University, Nantong 226019)

(¢ College of Chemistry and Chemical Engineering, Nantong University, Nantong 226019)
(° Nantong Fengtian Chemical Industry Co. Ltd, Nantong 226005)

Abstract Eighteen novel pyrazole oxime ethers containing 1,2,4-triazole moiety were designed and synthesized according to
the method of active substructure combination. Their structures were characterized by '"H NMR, "°C NMR, and elemental
analyses. Preliminary bioassay showed that some target compounds showed good insecticidal activities against Oriental
armyworm, Aphis medicaginis and Tetranychus cinnabarinus. At the concentration of 500 pg/mL, target compounds had in-
secticidal activity against Oriental armyworm with 90%~100%, which were similar to the control of avermectin, four com-
pounds showed 100% insecticidal activity against Aphis medicaginis, which were similar to imidacloprid. The lethal rate of 1-
methyl-3-methyl-5-(3,5-difluorophenoxy)-1H-pyrazole-4-carbaldehyde-O-[4-(1H-1,2,4-triazol-1-yl)phenylmethylJoxime (8p)
against Tetranychus cinnabarinus was 100%, which was similar to that of fenpyroximate. When the concentration was reduced
to 100 pg/mL, six compounds exhibited insecticidal activity against Oriental armyworm with 90%~100%, three compounds
showed insecticidal activity against Aphis medicaginis with 80%~100%, and compound 8p had acaricidal activity against
Tetranychus cinnabarinus with 80%. At the concentration of 20 pg/mL, the lethal rates of two compounds against Oriental
armyworm were 75% and 70%, respectively. Additionally, some compounds exhibited certain anti-tumor activity against hu-
man hepatocellular carcinoma SMMC-7721 cells.

Keywords 1,2,4-triazole; pyrazole oxime ether; synthesis; bioactivity
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AR, BEE KB AR A S AR s e &
BRI G SCER P B HROE, &R BB 2 61 il
WFFE RIS AT 2 — 100 n e S TR AT AR 0 B RSk
WRIEHEER A, HERRRRE. AR PUE
AR TS5 LS VE T 2 T K2k T AR 2%
ENTBHRT, B SR AT M B A
AR B R R, 40 H A Nihon Nohyaku 2 & I &
FK) A% Uil 771 I 0585 56 (Fenpyroximate, & 1), %tk &% £
T A P R B R B IR R ) SR Sk 22
FA12y 4y AWl N 25950 5, ArAaml& T BRA 28
AW R (IR S BEAT A2 . Zou 25U RIS U A
WE PR LS R AL A AL 1) 2P0 R AR g .
TEMBIRE S 50 pg/mL B, (L&Y A XTiF U EER
1% 100%. Dai 2R I8 F-25 B R IR 1 L mae i Bk 7 A=
Y B(E DRI RIS RS R EEH, Mk B
4200 pg/mL i, &) B X /NEIRIBIEE N 100%,
Xof i PRI EIE AN 95%. Shen 25015 B 5 BA IEE e A
(PN e s kAT AR C(E 1A RIFRIAH SRR,
LEMHRA N 500 pg/mL i, L&Y C X, kG HUfn
0 H (I BBE 243 1) 9 90%, 100%FH 100%, Lii 250 R i
(925 BAR IR A 25 40 (4 Nk A i Tk A6 5 420 D X PI3 Ky 44t g A1
R 25 4R B Y RGP I R, &4 D X PI3Ky
Y B F0 bk B2 S5 4 B ) ICs {E 53 A A0 0.28 1 1.18

0 0
Fsotiv2 A
e 07
N\>/\/I|\/\N X " 7
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=N
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O WO
N N
/ o / (0] N
Fenpyroximate A
F
N=
; N 7N
0 N~ s 0 S’N
- \N
N, _ o
N
F
D F E

pmolsL ', b, Dai 200 p 5 BUAR e — R IR 45 F4 )
MRS BEATAEY) E (B DX A 20 Huh-7 A1 iR
FE 40 Panc-1 BA RAFMIHUMIB AR, HICs [E 727N
10.17 A1 12.22 pmoleL ™", F4h, 1,2,4- =PRIF 2 =AE
JR I BRI, 1,2,4- =R E Y AR BT
AVEYE, CAERZGMEZSIRAGE] T T 2R, W
FHPU R BREPL Pl R, P
BT Jia ZEPSHRGE 15 L P RRER SR OTH 1,2,4- =M
WEY F (B )3T dRELH BT A ROR, 7R
W 500 pg/mL B, (L&Y F MR R EER KT
90%. Wei 1275 B i) & = B B 2R S5 I 1,2,4- = IATT
AW G (B DX ABEBEAI 182 AR H1 ik 4 i
DU145 23 H RIEFMHtMEER, H 1Cs H 55 h N
5.512 F113.69 pmol-L™'. %-F i, AT FHKEAFEEE
WY T ()T B L A e B AT A A, AN SC DA I B Ay o
EY, KA SMPHER T, BB 1,2,4-=
M 8 4 BTG 5 ) N B LM 5 Pk 23 - 548 R, AR T —
RYVHIE 1,2,4- =W EE R e s Bk AT AE P 2).
[F) B 6] BT 1) % 1) E AR A B 0 EAT T 010 B AR A 1
W 45 R RIRE S B AR B B i % s, #4r H
FRYDIER I RAF Mg EH. BAR b &Y00 &
40 Scheme 1 iR,

Ll e A
| )—NH s
N \
NH,
NP
F | G

B R A S A~G LA R

Figure 1 Chemical structures of fenpyroximate and compounds A~G

Fenpyroximate

B2 Hises? 8 11t nER
Figure 2 Design strategy of the title compounds 8
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8a: R' = CHj, R? = 2-OCHj; 8b: R'
8f: R' = CHj, R? = H; 8g: R' = CH;, R? = 2-F; 8h: R’
Br; 81: R' = CH;, R? = 3-Br; 8m: R" = CH3, R? = 4-Br; 8n: R’
R" = CHj, R? = 2,4-Cl,; 8r: R" = 4-CH3CgHy, R? = 4-CH3

AR 1

= CHj, R? = 4-OCHj; 8c: R’

|
R1

Y
N
_socl; /@
CSzCO3 \N
N

= CHj, R? = 4-OCF3; 8d: R’
= CHj, R? = 3-F; 8i: R’
= CHs, R? = 2,3-F,; 80o: R!
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H
(0] 74 \ R2
m = _NH;0H-HCI
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N\N o \\Rz "KOH, MeOH N
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N=\

2

,N CH3;CN N —
N\\_ /N O@

1
7 R 8

= CHj, R? = 3-CHj; 8e: R = CH;, R? = 4-CHj;
= CHj, R? = 4-F; 8j: R' = CH;, R? = 4-Cl; 8k: R' = CH3, R = 2-
= CHg, R? = 2,4-Fy; 8p: R" = CHg, R? = 3,5-F; 8q:

HARE A 8 (145 AU 25

Scheme 1 Synthetic route of the target compounds 8

1 HER51
1.1 BirLEYINER

BATLLHARLEY) 8b NHFRI R, TR T AFK
SBEAT A E D) 8b HUBCR M. 3R 1 ATLUE
G PR A AR AR TR, Z RS AEVEF, nal i B N
12 h, A& E MR, LAY 8b DI
EE] 72%. @IS ZITENR A R T HE RS,
it "H NMR. "C NMR Fl176 % 7 #r & T Bot H gyt
177 Wi

R 1 AFERMEMS HERGEY) 8b & ISR 52

Table 1 Effects of reaction conditions on the synthesis of the
title compound 8b

Entry Base Solvent Temp./'C  Yield/%
1  EN CH;COCH; Reflux 0
2 Pyridine CH;COCH; Reflux 0
3 NaHCO; CH3;COCH; Reflux 0
4 K,CO4 CH;COCH; Reflux 29
5 NaHCO; CH;CN Reflux 0
6 K,COs CH;CN Reflux 61
7  Cs,CO; CH;CN Reflux 72
8 NaHCO; DMF 90 0
9 K,COs DMF 90 50
10 Cs,CO; DMF 90 65
1.2 {LEIRIENEREN

CLHE bR A 8a AL REEHE N BIEAT i T, 6 8.55
B[P LU Ry — IR | —NEIRISUE; & 8.11 AbiHIg
=R b A=A R R 6 7.78 Ab Y RIS B
T CH=N S fIl; § 7.62 Ab XL 1%y 5 = R
HERIZEIR LA ERITRE; 5 7.42 AW EIE RS =
MEERFHIE 2R IR B A AN SRR I 6 6.68~7.11
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F] (1) 2 H U Ry 5 S8 A B I R 3R b DU AN S U g 6
5.03 Kb UGS BT RIER IR A CH, PIANEIIIR IR
;& 3.90 A EAVE 2R ER 2-40 FE AR R B =N AR
s 5 3.63 AbFA UG NI IRER 107 N-FR 3 E = ANEIR
Wlg; o 2.35 AbFA UG RN EER 3457 FJE B = ANEUIRIT
lee; 6 75.0 Kb AR AR CH, B R T I15 5
;6 56.1 AL ZRFR 240 FH AL IR 1S 5 U O
34.2 ABRJIENEIEER 1-A7 N-F SRR R TS Sk 6
14.9 Kb Fug e R 347 F RSB S5 ()15 5 06
1.3 EYHIFRHREN

Hrib &%) 8a~8r Xtk HU(Oriental armyworm)- W
M (Aphis  medicaginis) F1 4 Wy W W (Tetranychus  cin-
nabarinus) 7% BUE PRI SE R W3R 2. W10 B A s
MR 5 R TR, BT B Anib & 00 Rs Huss e 90 8 (1)
A HUE M, (BRI RUE ENRKREN 500 pg/mL
i, LAY 8a~8r X LA 90% LA FEUER, HxfH
2B R AR AR A Y, 2 R'=CH; K, 4-FES
AR 8b. 4- =5 HF A FEEURY) 8. 4-HIEHURY) 8e.
SHARY) 8f. 3-FIHACY) 8hy 4-JREUARA) 8m AT 3,5-—
SREURA 8p 7E MR FEBE 4 100 pg/mL i, XPkL s 2
DU B R B, HEBUER 20108 90%, 100%,
60%, 90%, 70%, 100%F1 100%. Hr1b54) 8b. 8c. 8f.
8m A1 8p Xl HR IR KRR % IR 2GR 4 B R AHIE. 4
MR FEI A 20 ng/mL W, JEEeLh S5 kG Ay 2 —
EMZRMUR, Kb R'=CH; i, 4- =% HF AR
W) 8¢ A1 3,5- S EUCHY) 8p XKl I BIE R 5N 75%
A1 70%. FEDMPRAE N 500 pg/mL B, #5 HEsL a4
Xofigf BRI R AR BUR, HdYy R'=CH; i, 4-
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o SR 8c 4- IR 8. 2-F LAY 8g.
4-JR AR 8m Al 3,5- R HUAA) 8p Mo if HL ) % K AN
XY, FLEBBER 37N 100%, 100%, 60%, 100%F1
100%. HA k&%) 8c. 8e. 8m Al 8p X duff) By 4 24
S50 B2 0 HOmRAE 2. 20 B P 2 100 pg/mL B,
53 B ARE At AT B AT R AF R B, HoAdY
R'=CH; I}, 4- FSEEUCA) 8ey 4-LHUACA 8m 1 3,5-—
AR 8p Xk HU R HUVE AR, HBUEE
N 100%, 80%A1 100%. 5 4h, 7EMHRHKE N 500
ng/mL B, FEEE 5 ARAL A 40 AR AP ol R 20 HH R OK AR
F. Horpq R'=CH; I, 3,5- —FEUACHY) 8p Ko AR mb i
EBERIE 100%, -5 5% I 24 Mg i 1) B R . 249
RIREEFE N 100 pg/mL I, 1b&4 8p St A wb i1
S0%MIBTIARR. BiAKE, th&Y) 8p (R'=CH;, R’=
3,5-Fo) o BT G R dud . XS ik — Dk
AT WL P 5 T S AT 2R ) () & A P A 5 A v PR 9 4 it
T EE A,
1.4 EYRIR MRS

HArtb &4 8a~8r X AFFHE(SMMC-7721)F1 A ik
JiR9es (Panc- 1) 20 BAR [R R SPT IoRg T PR 45 SR ik 3 P,
MFEIHULEH, HEsbEY) 8a~8r X AR RHE Panc-1
G H 25 A Sl H PR B AR, S A o N
SMMC-7721 408 B A BT (4 HIE R, (A0 R AR

. Hirtb & 8d. 8f. 8k. 8p Al 8r Xt AN SMMC-
7721 YRR BCR AR, F ICs 55 14.3,
15.6,12.1, 11.8 1 9.4 pmol/L, It F %} # %4 5-Fluorouracil
(P PE.

g

SR VRS A B R B, B & T 18 AN
ISR 1,2,4- = PREE R e 5 Bt fh & 4. MR 45 IR
W, WA 2 BRI BT, R
N 500 pg/mL B, tbEY) 8a~8r Xifkh B BIERAE
90%~100%, 4MIRIKEZFFE 100 pg/mL K, tL&W
8b. 8c. 8f.8m Fl 8p X il HL ) 2% KA RATIAE 90% ~100%;
PRI P % 4 20 pg/mL ), 1654 8¢ F1 8p Xkl HUE
BA B R R, HBOERS RN 75%F 70%; 14
) 8e.8m Fl 8p 7EMIIXIKE 9 500 F1 100 pg/mL B X}
Ief ORI R IR AR, (&Y 8p 1E Mk B
4500 AT 100 pg/mlL B S5 2 0 il S5l 7 H 0 () 2% KK
A, L&Y 8d. 8f. 8k. 8p il 8r Xt SMMC-7721
ST PR D 400 1) 4 AR R BT, 1Cso (B3 BN 14.3, 156,
12.1, 11.8 #1 9.4 pmol/L, & T-%f # Z}j 5-Fluorouracil f{j47
G E. ZRE DRI S AT S AR YT 7T IR AR 3
1TH.

2

®2  HIxLEY) 8a~8r KNS HUFTEGE /%) ¢

Table 2 The in vivo insecticidal activities (mortality/%) of tile compounds 8a~8r

Compd. Oriental armyworm Aphis medicaginis Tetranychus cinnabarinus
500 pg/mL 100 pg/mL 20 pg/mL 4 pg/mL 500 pg/mL 100 pg/mL. 20 pg/mL 500 pg/mL 100 pg/mL 20 pg/mL
8a 100 0 — — 0 — — 30 0 —
8b 100 90 0 — 0 — — 0 — —
8c 100 100 75 0 100 30 — 0 — —
8d 100 0 — — 0 — — 0 — —
8e 100 60 0 — 100 100 30 0 — —
8f 100 90 0 — 0 — — 0 — —
8g 100 0 — — 60 0 — 0 — —
8h 100 70 0 — 0 — — 0 — —
8i 100 0 — — 0 — — 0 — —
8j 100 0 — — 0 — — 0 — —
8k 100 0 — — 0 — — 0 — —
8l 100 0 — — 0 — — 0 — —
8m 100 100 0 — 100 80 0 40 0 —
8n 90 0 — — 0 — — 0 — —
8o 100 0 — — 0 — — 0 — —
8p 100 100 70 0 100 100 0 100 80 0
8q 90 0 — — 0 — — 0 — —
8r 100 0 — — 0 — — 0 — —
Avermectin 100 100 100 100 — — — — — —
Imidacloprid — — — — 100 100 100 — — —
Fenpyroximate — — — — — — — 100 100 100

“— refers to “not tested”.
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£3  Hisb &Y 8a~8r RSN IRIEIE

Table 3 The in vitro cytotoxicity of title compounds 8a~8r
ICso/(umoleL™")

Compd. SMMC-7721 Panc-1
8a >25 >25
8b >25 >25
8c >25 >25
8d 14.3 >25
8e >25 >25
8f 15.6 >25
8g >25 >25
8h >25 >25
8i >25 >25
8 >25 >25
8k 12.1 >25
81 18.5 >25
8m 19.8 >25
8n 17.9 >25
8o >25 >25
8p 11.8 >25
8q >25 >25
8r 9.4 >25

5-Fluorouracil 37.8 —
Sorafenib — 11.5

3 X
3.1 NBES5RHF

X-4 BUE BRI s e A (A AR AR A PR A
")), T RERIE; Yanaco-CHN CORDER MT-3 H
ICE T Bruker AM-400 BU%Z HEFLRIL, LA CDCly
R, TMS AR, 2Ty H Y B T
J~,200~300 H).Fr I35 R 2 4t
3.2 HEkEHlE

HraEIA 1 F R SCHR[28] 7 v &, itk 2 AT 3 §%
HESCRR[29177 vk 2%, R TRIAA 5 4% BESCHR[30] 75 11 4%
3.3 4-(1H-1,2,4-=m-1-F)KEBE(6)1 & L

fE— 100 mL [FJELFHH, A 10 mmol H[H{E 5
J 35 mL /K PUERI. vk dt T, mEa#nA 30
mmol PUSERAE, Inke, RELUKiniis: 4 h, 15108
HRPBEHIERK, g, IR R OEE(G0X3
mL)AH. G IFANAE, ToKBREREN T, ik, FIER
Wi, FriS ik Ry R E N VA B © (LR S
Be)=4: 110 EEFEE 6, 7% 83% mp. 113~
115 ‘C; '"H NMR (400 MHz, CDCly) 6: 8.52 (s, 1H,
Triazole-H), 8.08 (s, 1H, Triazole-H), 7.64 (d, /J=8.0 Hz,
2H, ArH), 7.50 (d, J=8.0 Hz, 2H, ArH), 4.76 (s, 2H, CH,);
C NMR (100 MHz, CDCl;) d: 152.5, 141.4, 140.8, 136.1,
128.1, 120.1, 64.2. Anal. calcd for CoHoN;O: C 61.70, H
5.18,N 23.99; found C 61.87, H 5.02, N 23.85.
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34 4-(1H-124-=8-1-2)XBES7)HERK

7E— 100 mL [F KL, MIA 8 mmol (a4 6 K
50 mL —& H ke, vKinsise T, mEdiEin 50 mmol &
TEIEAR, e, RSk IR 10 min, P85 FHEFIA 2 h,
51k OB, VA0 AR S ) R N R I NGE K, A
=, AR IR R S AN R A SN W
VRV TOOKIRBREN T8, fhyE. BEZERR I, ATk
SEE A RN VAT © MR ZEE)=3 1155
BrRaE 7, 75 79%. m.p. 88~90 ‘C; 'H NMR (400
MHz, CDCl;) J: 8.62 (s, 1H, Triazole-H), 8.13 (s, 1H,
Triazole-H), 7.70 (d, J=8.4 Hz, 2H, ArH), 7.55 (d, J=8.4
Hz, 2H, ArH), 4.64 (s, 2H, CH,); *C NMR (100 MHz,
CDClLy) 6: 152.7, 140.9, 137.6, 136.8, 130.1, 120.2, 45.2.
Anal. caled for CoHgCIN;: C 55.83, H 4.16, N 21.70; found
C 55.70, H4.01, N 21.81.

3.5 HE#HE18am

fE— 50 mL [BEJELHE S, DA 2 mmol 59 [a]44 3.
5 mmol B FRHE & 20 mL To/K 206, =R MR, mdf
JOI 2.4 mmol H[afA 7. fnke, FHEFERM 10~22 h.
AN, ISR, HIRIKRGE, TS R AR A R A
[VCRMEE) @ (LR LER)=20 : 115 E15 Bk &9
8a~8r.

1- FR 2 -3 R 0 -5-(2- Ak DR 0 8 )- 1 H- i e -4 P
i -O-[4-(1H-1,2,4- = M- 1- ) K H 3 15 (8a): [ Ll 1A,
FEE 63%. mp. 139~141 ‘C; '"H NMR (400 MHz,
CDCly) o: 8.55 (s, 1H, Triazole-H), 8.11 (s, 1H, Tria-
zole-H), 7.78 (s, 1H, CH=N), 7.62 (d, J=8.8 Hz, 2H,
ArH), 7.42 (d, J=8.0 Hz, 2H, ArH), 6.68~7.11 (m, 4H,
ArH), 5.03 (s, 2H, CH,), 3.90 (s, 3H, OCHs), 3.63 (s, 3H,
N-CH3), 2.35 (s, 3H, CHs); >C NMR (100 MHz, CDCl5)
5: 152.6, 148.9, 148.4, 146.8, 145.8, 141.2, 138.2, 136.4,
129.8, 129.3, 124.6, 120.9, 119.9, 115.8, 112.7, 99.6, 75.0,
56.1, 34.2, 14.9. Anal. calcd for C,,H,NgO;: C 63.15, H
5.30, N 20.08; found C 63.01, H 5.43, N 20.26.

1- F 2 -3 R 0 - 5-(4- R A 5k DR 0 8 )- 1 H- it e -4 PR
% -O-[4-(1H-1,2,4- = M-1-3E) 2K 1 3£ 15 (8b): [ £ il 44,
P2 72%. m.p. 88~90 C; '"H NMR (400 MHz, CDCl;)
0: 8.56 (s, 1H, Triazole-H), 8.11 (s, 1H, Triazole-H), 7.80
(s, 1H, CH=N), 7.62 (d, J=8.8 Hz, 2H, ArH), 7.42 (d,
J=8.4 Hz, 2H, ArH), 6.82 (s, 4H, ArH), 5.05 (s, 2H, CH,),
3.76 (s, 3H, OCH3), 3.61 (s, 3H, N-CH3), 2.35 (s, 3H,
CH;); *C NMR (100 MHz, CDCl3) 6: 155.8, 150.6, 148.4,
146.8, 141.2, 138.2, 137.8, 136.4, 129.8, 119.9, 116.3,
114.9, 114.8, 99.8, 75.0, 55.7, 34.2, 14.7. Anal. calcd for
C2HyNgOs: C 63.15, H 5.30, N 20.08; found C 63.29, H
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5.18, N 20.19.

1- F -3 - 5-(4- — 0 AR B 2R A 2 ) - L - e -4
H % -O-[4-(1H-1,2,4- = W-1-F5) 2% L fi5 (8c): €L ]
1, P2F 68%. mp. 73~75 C; 'H NMR (400 MHz,
CDCly) d: 8.58 (s, 1H, Triazole-H), 8.12 (s, 1H, Triazole-
H), 7.83 (s, 1H, CH=N), 7.63 (d, J=8.4 Hz, 2H, ArH),
7.41 (d, J=8.4 Hz, 2H, ArH), 7.16 (d, J=8.8 Hz, 2H,
ArH), 6.89 (d, J=8.8 Hz, 2H, ArH), 5.00 (s, 2H, CH,),
3.62 (s, 3H, NCH;), 2.35 (s, 3H, CHs); *C NMR (100
MHz, CDCl;) 6: 154.9, 147.1, 144.8, 140.7, 138.0, 136.5,
129.7, 129.4, 120.8 (q, J=176 Hz), 116.1, 100.1, 75.1,
34.3, 14.5. Anal. calcd for C,,H 9F3N¢O;5: C 55.93, H 4.05,
N 17.79; found C 55.76, H 4.21, N 17.92.

1- FA -3 R -5 (3- P R DR A 8 )- L H- WL -4 P -
O-[4-(1H-1,2,4- = M- 1-F5) K I T fi5(8d): I Bl i, =
K 64%. m.p. 71~73 ‘C; 'H NMR (400 MHz, CDCl;) 6:
8.56 (s, 1H, Triazole-H), 8.11 (s, 1H, Triazole-H), 7.83 (s,
1H, CH=N), 7.61 (d, J=8.4 Hz, 2H, ArH), 7.43 (d, J=
8.4 Hz, 2H, ArH), 6.66~7.20 (m, 4H, ArH), 5.05 (s, 2H,
CH,), 3.59 (s, 3H, NCHj3), 2.37 (s, 3H, CH;), 2.31 (s, 3H,
CH;); >C NMR (100 MHz, CDCl5) 0: 156.7, 152.6, 147.9,
146.8, 141.2, 140.8, 140.3, 138.2, 136.4, 129.8, 129.7,
124.5, 119.9, 115.8, 112.2, 100.2, 75.0, 34.2, 21.4, 14.8.
Anal. caled for C,H»NgO,: C 65.66, H 5.51, N 20.88;
found C 65.49, H 5.63, N 20.78.

1- PR L -3 L -5-(4- R R R A i )- 1 FE- M -4 P R -
O-[4-(1H-1,2,4- =M1 - FE) K HH EL ) l5 (8e): I B[4, 7=
£ 70%. m.p. 63~65 ‘C; 'H NMR (400 MHz, CDCl;) 6:
8.58 (s, 1H, Triazole-H), 8.12 (s, 1H, Triazole-H), 7.80 (s,
1H, CH=N), 7.62 (d, J=8.0 Hz, 2H, ArH), 7.43 (d, J=
8.0 Hz, 2H, ArH), 7.10 (d, J=8.4 Hz, 2H, ArH), 6.78 (d,
J=8.4 Hz, 2H, ArH), 5.05 (s, 2H, CH,), 3.62 (s, 3H,
N-CHj,), 2.38 (s, 3H, CHs), 2.31 (s, 3H, CH;); “C NMR
(100 MHz, CDCly) §: 154.7, 152.6, 148.1, 146.8, 144.7,
141.2, 138.2, 136.4, 1332, 130.4, 129.8, 122.8, 119.9,
116.3, 115.1, 100.1, 75.0, 34.2, 20.6, 14.8. Anal. calcd for
Cy,H2NGO,: C 65.66, H 5.51, N 20.88; found C 65.82, H
5.37,N20.97.

1- 26 -3 B O -5 O A B - L - e e -4- H % -O-[4-
(1H-1,2,4- =W -1- ) 2k FE L /i (8): A B B 4k, 7= %6
66%. m.p. 86~88 C; 'H NMR (400 MHz, CDCl;) ¢:
8.60 (s, 1H, Triazole-H), 8.11 (s, 1H, Triazole-H), 7.83 (s,
1H, CH=N), 7.61 (d, J=8.4 Hz, 2H, ArH), 7.42 (d, J=
8.4 Hz, 2H, ArH), 7.29~7.33 (m, 2H, ArH), 6.87~7.12
(m, 3H, ArH), 5.03 (s, 2H, CH,), 3.60 (s, 3H, N-CH3), 2.36
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(s, 3H, CH;); >C NMR (100 MHz, CDCl;) 0: 156.7, 152.5,
1477, 146.9, 141.1, 140.8, 138.1, 136.4, 130.0, 129.8,
123.7, 119.9, 115.3, 100.2, 75.0, 34.2, 14.7. Anal. calcd for
CHyoN¢O,: C 64.94, H 5.19, N 21.64; found C 64.79, H
5.02, N 21.76.

1- A -3- L -5-(2- 5 % 20 5 )- 1L H- I e -4 P R -
O-[4-(1H-1,2,4-=W-1-J) K H L1 5(8g): A (Al ik, 7=
# 61%. m.p. 77~79 ‘C; 'H NMR (400 MHz, CDCl;) 6:
8.56 (s, 1H, Triazole-H), 8.11 (s, 1H, Triazole-H), 7.82 (s,
1H, CH=N), 7.62 (d, J=8.4 Hz, 2H, ArH), 7.41 (d, J=
8.4 Hz, 2H, ArH), 6.73~7.19 (m, 4H, ArH), 5.01 (s, 2H,
CH,), 3.65 (s, 3H, N-CH3), 2.34 (s, 3H, CH;); *C NMR
(100 MHz, CDCl3) 8: 152.6, 151.9 (d, J=247 Hz), 147.3,
147.0, 1442 (d, J=11 Hz), 140.7, 138.1, 136.4, 129.8,
129.3, 124.6 (d, J=4 Hz), 124.4 (d, J=7 Hz), 119.9, 117.1
(d, J=18 Hz), 116.6, 99.8, 75.0, 34.2, 14.5. Anal. calcd for
C,1H,oFN4O,: C 62.06, H 4.71, N 20.68; found C 62.23, H
4.56, N 20.55.

1- F B -3 H R -5-(3- 3 4% 2L 58 )- LH- A g -4 T % -
O-[4-(1H-1,2,4- = Me-1-55) K H 3L 1 Ji5 (8h): (A (Ll 4, 7=
# 63%. m.p. 81~83 ‘C; 'H NMR (400 MHz, CDCl;) ¢:
8.58 (s, 1H, Triazole-H), 8.12 (s, 1H, Triazole-H), 7.84 (s,
1H, CH=N), 7.62 (d, J=8.4 Hz, 2H, ArH), 7.41 (d, J=
8.4 Hz, 2H, ArH), 6.60~7.28 (m, 4H, ArH), 5.03 (s, 2H,
CH,), 3.61 (s, 3H, NCH,), 2.35 (s, 3H, CHs); °C NMR
(100 MHz, CDCl3) d: 163.5 (d, J=246 Hz), 157.5, 152.5,
147.0, 140.7, 138.1, 136.4, 130.8, 129.7, 129.4, 119.9,
110.7 (d, J=20 Hz), 103.5 (d, J=26 Hz), 75.1, 34.2, 14.5.
Anal. caled for Cy H;oFNgO,: C 62.06, H 4.71, N 20.68;
found C 61.92, H 4.60, N 20.84.

1- F R -3 HY R -5-(4- 3 4% S0 B )- LH- A g -4 T % -
O-[4-(1H-1,2,4- = M- 1- ) 2R F L fi5 (8i): I B [El 4k, 7=
% 65%. m.p. 86~88 ‘C; 'H NMR (400 MHz, CDCl;) o:
8.56 (s, 1H, Triazole-H), 8.10 (s, 1H, Triazole-H), 7.81 (s,
1H, CH=N), 7.62 (d, J=8.4 Hz, 2H, ArH), 7.40 (d, J=
8.4 Hz, 2H, ArH), 6.82~7.00 (m, 4H, ArH), 5.02 (s, 2H,
CH,), 3.60 (s, 3H, N-CH3), 2.34 (s, 3H, CH;); *C NMR
(100 MHz, CDCl3) d: 158.7 (d, J=241 Hz), 152.6, 147.7,
147.0, 140.9, 138.1, 136.4, 129.7, 129.4, 119.9, 116.5 (d,
J=22 Hz), 99.9, 75.0, 34.2, 14.6. Anal. calcd for C,H;oF-
NgO: C 62.06, H 4.71, N 20.68; found C 62.19, H 4.88, N
20.53.

1- R -3 H R -5-(4- G048 S0 58 )- LH- A g -4 T % -
O-[4-(1H-1,2,4- =M1 F5) K FH L 1 fi5 (8f): 1t il 44, 7=
£ 71%. m.p. 93~95 ‘C; 'H NMR (400 MHz, CDCl5) 6:
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8.57 (s, 1H, Triazole-H), 8.11 (s, 1H, Triazole-H), 7.82 (s,
1H, CH=N), 7.62 (d, J=8.4 Hz, 2H, ArH), 7.38 (d, J=
8.4 Hz, 2H, ArH), 7.25 (d, J=8.8 Hz, 2H, ArH), 6.81 (d,
J=9.2 Hz, 2H, ArH), 5.01 (s, 2H, CH,), 3.60 (s, 3H,
NCHjy), 2.34 (s, 3H, CHs); °*C NMR (100 MHz, CDCl;) §:
155.2, 147.1, 141.5, 140.8, 138.1, 137.4, 130.0, 129.9,
129.8, 128.7, 119.9, 116.6, 116.4, 100.1, 75.1, 34.2, 14.4.
Anal. calcd for C;;H;oCINGO,: C 59.65, H 4.53, N 19.87;
found C 59.50, H 4.66, N 19.71.

1- A 2 -3- Rk -5-(2- YRR 2R 6 )- 1 H- T 1 -4 P -
O-[4-(1H-1,2,4- =I5 1-J6) 6 UL | I5(8K): [ (0[] %, 7=
F 60%. m.p. 63~65 ‘C; 'H NMR (400 MHz, CDCl;) 6:
8.58 (s, 1H, Triazole-H), 8.12 (s, 1H, Triazole-H), 7.81 (s,
1H, CH=N), 7.59~7.62 (m, 3H, ArH), 7.40 (d, J=8.0
Hz, 2H, ArH), 6.96~7.21 (m, 2H, ArH), 6.64 (d, J=8.0
Hz, 1H, ArH), 5.01 (s, 2H, CH,), 3.63 (s, 3H, N-CH3), 2.35
(s, 3H, CH;); >C NMR (100 MHz, CDCl;) d: 153.1, 147.1,
147.0, 140.6, 138.2, 137.2, 136.6, 134.0, 129.8, 128.7,
124.9, 124.4, 120.0, 115.3, 111.4, 100.1, 75.0, 34.3, 14.5.
Anal. calcd for C,;H;oBrN¢O,: C 53.97, H 4.10, N 17.98;
found C 54.14, H4.01, N 17.82.

1- A -3- T Rk -5-(3- YR R 4R 6 )- 1 H- I 1 -4 P % -
O-[4-(1H-1,2,4-=M-1- ) K H L5 (8D B (A4, 7=
K 62%. m.p. 76~78 ‘C; 'H NMR (400 MHz, CDCl;) 6:
8.57 (s, 1H, Triazole-H), 8.11 (s, 1H, Triazole-H), 7.84 (s,
1H, CH=N), 7.62 (d, J=8.4 Hz, 2H, ArH), 7.39 (d, J=
8.4 Hz, 2H, ArH), 6.80~7.23 (m, 4H, ArH), 5.01 (s, 2H,
CH,), 3.60 (s, 3H, NCH,), 2.35 (s, 3H, CH;); °C NMR
(100 MHz, CDCly) §: 157.1, 147.1, 146.7, 140.7, 138.1,
136.4, 131.1, 129.7, 129.5, 126.9, 123.2, 119.9, 118.7,
114.0, 100.3, 75.1, 34.3, 14.4. Anal. calcd for C,;H;yBrNg-
0,: C 53.97, H 4.10, N 17.98; found C 53.85, H 4.26, N
17.87.

1- A 2 -3- Y R -5-(4- YRR B8 B8 )- 1 H- I 1 -4 P -
O-[4-(1H-1,2,4- = M- 1- ) R H L) fi5(8m): (A B[] 1k, 7=
Z 69%. m.p. 101~103 C; '"H NMR (400 MHz, CDCl5)
0: 8.59 (s, 1H, Triazole-H), 8.12 (s, 1H, Triazole-H), 7.82
(s, IH, CH=N), 7.63 (d, J=8.4 Hz, 2H, ArH), 7.37~7.41
(m, 4H, ArH), 6.76 (d, J=9.2 Hz, 2H, ArH), 5.01 (s, 2H,
CH,), 3.60 (s, 3H, NCH;), 2.34 (s, 3H, CH;); °C NMR
(100 MHz, CDCly) §: 155.7, 147.1, 147.0, 141.5, 140.7,
138.1, 137.3, 136.5, 132.9, 132.8, 132.7, 129.8, 119.9,
117.0, 116.1, 100.1, 75.1, 34.2, 14.4. Anal. caled for
C,H,oBrN4O,: C 53.97, H 4.10, N 17.98; found C 53.90,
H 3.96, N 18.10.
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1-FH -3 JE-5-(2,3- 9 R S0 )- 1 H-PhE -4 FH -
O-[4-(1H-1,2,4- = Me-1-55) K H 56 1 Ji5 (8n): (A (L& 44, 7=
# 60%. m.p. 66~68 ‘C; 'H NMR (400 MHz, CDCl;) o:
8.58 (s, 1H, Triazole-H), 8.12 (s, 1H, Triazole-H), 7.84 (s,
1H, CH=N), 7.62 (d, J=8.4 Hz, 2H, ArH), 7.40 (d, J=
8.4 Hz, 2H, ArH), 6.86~6.94 (m, 2H, ArH), 6.48~6.52
(m, 1H, ArH), 5.00 (s, 2H, CH,), 3.66 (s, 3H, NCHj3), 2.33
(s, 3H, CHs); *C NMR (100 MHz, CDCly) 6: 152.5, 151.5
(d, J=248 Hz), 150.3, 147.1, 146.6, 145.6, 142.3, 140.8,
140.4, 138.1, 136.4, 129.6, 123.4, 119.9, 112.2 (d, J=17
Hz), 111.4,99.9, 75.1, 34.3, 14.2. Anal. calcd for C, H gF,-
N¢O,: C 59.43, H 4.27, N 19.80; found C 59.61, H4.13, N
19.96.

1-F -3 A 6L -5-(2,4- 90 R A 5L~ 1 H-nE -4 F -
O-[4-(1H-1,2,4-=W-1-J) K H L1 5(80): [ (Al i&, 7=
% 62%. m.p. 126~128 °C; '"H NMR (400 MHz, CDCly)
0: 8.58 (s, 1H, Triazole-H), 8.12 (s, 1H, Triazole-H), 7.82
(s, 1H, CH=N), 7.63 (d, J=8.4 Hz, 2H, ArH), 7.41 (d,
J=8.4 Hz, 2H, ArH), 6.72~6.94 (m, 3H, ArH), 5.01 (s,
2H, CH,), 3.66 (s, 3H, NCH3), 2.32 (s, 3H, CH;). "°C
NMR (100 MHz, CDCl5) 6: 158.7 (d, J=244 Hz), 152.5,
150.5, 147.1, 140.8, 140.5, 138.1, 136.4, 129.6, 124.5,
119.9, 117.3 (d, J=9 Hz), 115.8, 112.3, 111.1, 105.6, 99.6,
75.0, 34.2, 14.3. Anal. calcd for C,;H;3sF2NgO,: C 59.43, H
4.27,N 19.80; found C 59.30, H 4.43, N 19.63.

1-HFE-3-H 3E-5-(3,5- R IR IE)- 1 H-MHL k-4 FR -
O-[4-(1H-1,2,4-= M- 1-F) K H 5L ff5(8p): (il 4, 7=
K 64%. m.p. 89~91 ‘C; 'H NMR (400 MHz, CDCl;) 6:
8.56 (s, 1H, Triazole-H), 8.12 (s, 1H, Triazole-H), 7.85 (s,
1H, CH=N), 7.62 (d, J=8.4 Hz, 2H, ArH), 7.40 (d, J=
8.4 Hz, 2H, ArH), 6.40~6.56 (m, 3H, ArH), 5.02 (s, 2H,
CH,), 3.61 (s, 3H, NCH,), 2.35 (s, 3H, CHs); °C NMR
(100 MHz, CDCl3) 8: 163.7 (d, J=248 Hz), 158.1, 157.9,
152.6, 147.2, 146.1, 140.8, 140.5, 138.1, 136.4, 129.6,
119.9, 100.4, 99.4 (d, J=30 Hz), 75.1, 34.3, 14.3. Anal.
calcd for C,H sF2NgO,: C 59.43, H 4.27, N 19.80; found
C 59.25,H4.39,N 19.91.

1- A HE-3- A BE-5-(2,4- — GRS )- | H-HEMe-4- PR -
O-[4-(1H-1,2,4-=W-1-F&) K H L ff5(8q): (il 4k, 7=
% 63%. m.p. 103~105 °C; '"H NMR (400 MHz, CDCly)
0: 8.57 (s, 1H, Triazole-H), 8.11 (s, 1H, Triazole-H), 7.82
(s, IH, CH=N), 7.62 (d, J=8.4 Hz, 2H, ArH), 7.36~7.42
(m, 3H, ArH), 7.06~7.09 (m, 1H, ArH), 6.58 (d, J=8.8
Hz, 1H, ArH), 4.99 (s, 2H, CH,), 3.63 (s, 3H, NCH;), 2.33
(s, 3H, CH;); >C NMR (100 MHz, CDCl;) 0: 152.6, 150.8,
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147.2, 146.5, 1404, 136.9, 136.4, 130.5, 129.6, 1294,
129.0, 127.9, 123.6, 119.8, 116.1, 100.0, 75.1, 34.2, 14.1.
Anal. caled for C,H gCl,N¢O,: C 55.15, H 3.97, N 18.38;
found C 55.31, H 3.88, N 18.25.

1-(4-F 35 2 35 )-3- F 3 - 5-(4- TSR R 4 3 ) - LA b e
4-H BE-O-[4-(1H-1,2,4- = M- 1-36) 2K I 2L fi5(8r): (A1
K, 2% 66%. m.p. 91~93 °C; 'H NMR (400 MHz,
CDCly) 6: 8.57 (s, 1H, Triazole-H), 8.12 (s, 1H, Triazole-
H), 7.85 (s, 1H, CH=N), 7.63 (d, J=8.0 Hz, 2H, ArH),
7.45 (d, J=8.0 Hz, 4H, ArH), 7.14 (d, J=8.0 Hz, 2H,
ArH), 7.04 (d, J=8.4 Hz, 2H, ArH), 6.78 (d, J=8.8 Hz,
2H, ArH), 5.07 (s, 2H, CH,), 2.44 (s, 3H, CHj), 2.32 (s,
3H, CH,), 2.27 (s, 3H, CH3); *C NMR (100 MHz, CDCl5)
0: 154.8, 148.1, 147.5, 141.4, 141.1, 138.2, 137.1, 135.1,
133.1, 130.4, 130.2, 130.0, 129.9, 129.7, 122.1, 120.0,
115.3, 101.6, 75.1, 21.0, 20.6, 15.1. Anal. calcd for
CosHy6NGO,: C 70.28, H 5.48, N 17.56; found C 70.10, H
5.60,N 17.41.

3.6 &EHEMENN
3.6.1 FRRIEFH &

R A RFRRE— € B2 )5 2h, FH & ntiR-80 .
L) DMF ¥ fRECH A 1.0%BHE, S8 )5 H 2818 /K F R
FH. AR 3 RER, B E L R AETEINEA
Firisk B 053 N A R - ( Tetranychus cinnabarinus)~ 1
H(Aphis medicaginis)FURL £(Oriental armyworm). %[
24 571) 43 531) A e il 156 (Fenpyroximate) M 5Lk (Imidaclo-
prid) AR 4 B 2 (Avermectin).

AP R de: SRR, B, R
RS g AN R EE S T Potter W B N W Ab
P, M E R E T 24~27 CMEE AR, o
RET 20~22 CUME=ENETR, HEZH)E 2 d MG
B, FFAT R

Rl SRR ERE. Bk, KiEE SOKM ARG
MZ R R IE BARNIT, ARG JEARH B 7R 1L
o, BERG R 3 R At 10 S/l BT 24~27 CHLEE
FENEETR, WEZE 2 d RS R AT S
3.6.2  FUAFIE E MK

JIT F 40 B 0k 23 90 9 N (SMMIC-7721) AN JBe i
I (Panc-1) 4H i . BH 15 BB 24 7] 23 0 O 5- 90 DR 1B g
(5-Fluorouracil)f1Z #i JE JE (Sorafenib). KA MTT £
E T BAMEE RSN Y, BAR TS SR
[31].

4 BT KL (Supporting Information) 1L 8a~8r [
"H NMR I °C NMR B, 32kl af 6 2 A F] 19
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