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A AR SR FSERRIT E MR S S £ MBI

oY BKROEC O FC OEZRAT EEAM
DeEe RIWS B @
(HIB R TEE FIE 226019)
C REAFEAHTIR L B 226019)

WE N7 IREGEGED SR ESATAEY), Byt S APHER Tk, WitHl& T — R 51K W SCERIRE 1)
B B AL W 45 M P A R 5 S Ak & .l TH NMR. C NMR FIUTG R Wk B ARG SV AT T RAE. W HEY
EHENR S R ER, S EWRIE — & A miEtE. EMRIKRE A 500 ng/mL i, G 7 AME& W%k SR K
35 60%~100%, 6 MELAYIRHF S R FER AL 50%~90%. 4R %A 100 pg/mL I, 1,3- = F3E-5-(4-5 KA
J YL -4 F S -O-(2- S e - 3- R I 3 ) 5 (SR 1,3~ R 3 -5-(4- FH 3 S 48 368 ) N P —4- HR S - O-(2- S e - 3- R TG 26 ) 5 (5)
o FR AT B — R (S HE 1, FERAEER BN 50%. 1,3- 7 FHE-5-(3- R AL ) L M -4- H S - O-(2- &It e - 3- F B ) 5
(Sb)F 5¢ ZEMARIR A 500 pg/mL B X448 K EVKIRFEZ 3N 100%. F34b, 1,3- F 2E-5-(4-5 2 S 28k it k- 4- H i -O-(2-
AULmE-3-H R A5 (Se), 1,3- - HI3E-5-(3- AU IR A L)L k-4 F % - O-(2- &L e -3- FH R 3 5 (Se), 1,3- - F3E-5-(4- =5 H
SR B R S ) L -4 RS - O-(2- UM e -3- FR R 3 15 (Si) AN 5 3ok AT (HepG2) 20 Pk S 7 H W 3 (R O 6 8, 3L 1G5
1853519 2.6, 4.6, 1.8 F1 1.1 pmol/L.
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Synthesis and Bioactivities of Novel Pyrazole Oxime Ester
Derivatives Containing Pyridyl Moiety

Dai, Hong" Chen, Jia“ Hong, Yu* Yuan, Binying® Fan, Chongguang ™
Ma, Ruiyuan® Liang, Zhipeng” Shi, Jian**
(“ College of Chemistry and Chemical Engineering, Nantong University, Nantong 226019)
(® Analysis and Testing Center, Nantong University, Nantong 226019)

Abstract In order to explore novel pyrazole derivatives with good biological activities, a series of novel pyrazole oxime ester
compounds containing pyridyl moiety were designed and synthesized according to the method of active substructure combina-
tion. The structures of the target compounds were determined by 'H NMR, '*C NMR and elemental analysis. Preliminary bio-
assay data indicated that some of the title compounds showed certain insecticidal activities. At a concentration of 500 pg/mL,
seven compounds exhibited insecticidal activity against Oriental armyworm with 50%~90%, and six compounds exhibited
insecticidal activity against Aphis medicaginis with 50%~90%. When the dosage was lowered to 100 pg/mL, 1,3-dimethyl-5-
(4-chlorophenoxy)pyrazole-4-formyl-O-(2-chloropyridin-3-formyl)oxime (5f) and 1,3-dimethyl-5-(4-methylphenoxy)pyra-
zole-4-formyl-O-(2-chloropyridin-3-formyl)oxime (5j) were still active against Aphis medicaginis with inhibitory values of
50% and 50%, respectively. Insecticidal activities against Nilaparvata lugens of 1,3-dimethyl-5-(3-fluorophenoxy)pyrazole-
4-formyl-O-(2-chloropyridin-3-formyl)oxime (Sb) and 5f were both 100% at 500 pg/mL. Additionally, 1,3-dimethyl-5-(4-
fluorophenoxy)pyrazole-4-formyl-O-(2-chloropyridin-3-formyl)oxime (5¢), 1,3-dimethyl-5-(3-chlorophenoxy)-pyrazole-4-for-
myl-O-(2-chloropyridin-3-formyl)oxime (Se), 1,3-dimethyl-5-(4-trifluoromethoxyphenoxy)pyrazole-4-formyl-O-(2-chloro-
pyridin-3-formyl)oxime (5i) and 5j displayed good anti-tumor activity against HepG2 cells with ICs, values of 2.6, 4.6, 1.8/
1.1 pmol/L, respectively.
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MEMESRATAEMINE N & B IMA R P ) — G, DAHAR
RIREE A AW, HUW RSP R SEE M 5 %2
RAG U TAEERED L JmER, B E2H
AR DS VE R MR AL S A AR T R R, i H A
Nihon Nohyaku 2% ] 8 il ) 27% 1 771 W 15 P (Fenpyroxi-
mate) A dEIP. FERUSHRHG . SZZ=TT 5200 /NG RE AT
W iR 2 FhiE & 7, 25 Du Pont A R A
oA R S HUAR R I i ot % 330 R~ 38 H SRS R IR
SRR, V2 S S Ak A AT BT AR A D T Ry
WA Ty EE MO, WA BE-2 1 B 7 2k
BRI S AN, g ARy — R E
TRARIE, WERE R A WA 245 5 D= 2] 0tk R 4 B L
YEF. MHERE AT AR PR ) 1 1 AR v e S LT R IR
FA AT 51 AT R O 70 4t 17 A St e 2%
a7 &t &S s S R 2 5
W9 () B B 2 —. kAN, HeBRIRAE 25 o 1 2
—FhE L g R R BT S e B TR N R AT
A G N B E 1, DL HAEYDE . W
Song Z5PAHE (17 5 Tie 45 A4 (A I e I AL A ) LA AR
SR RIEYE, Liu Z5515 B2 5 16 45 4 (R itk e 2R A
YRR REFPIEBEIETE. ET, N TE#E—HF
A BT DTS ISR A S, A 5T 2 R e
PR 2 Ae), RS I S f e IR B, ot IR a7 —
FR B A DL SCHR AR TE 178 Y L e 5 440 1R I e 5 R AT A= 4
(B 1). i@ "H NMR, PC NMR Fl176E 43 Hr& 5 i0iE
T BAMEE LS. R T A A S AT T )
A AEYE IR, 25 W ES 5 bR AL S I AL
U o AR, 5 B AR 27 H B i B i e v
HAR AP % 261 Scheme 1 FiT7gs.
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Figure 1 Design strategy of target compounds 5
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5a ~ 5n

5a: R=2-F, 5b: R=3-F, 5¢: R=4-F, 5d: R=2-Cl, 5e: R=3-ClI, 5f:
R=4-Cl, 5g: R=2-Br, 5h: R=2-OCF;, 5i: R=4-0OCF;, 5j: R=
4-CHs, 5k: R=4-t-C4Hs, 5I: R=2,3-F,, 5m: R=2,4-F,, 5n: R=
2,4-Cl,

B 1 HARL a5 e ik

Scheme 1 Synthetic route of title compounds 5

1 ZR5WL
1.1 BHRUEPINEms

1E B a & o, AT S 5iE A
WA R, 2R 7 A F SRS AE0 5i SRR,
F 1 ATDEH, RAMEEERRR, CHCL /ERA, =
TSN 12 h, S & B A SR, aY) si
IR 60%, 1% 7710 RS SFAIR AN, 5 Ab PR A &1 (.
BRIt R ZIERA b 7 e Bt &Y, JER
FIAZ S B A e 3R 70 M & T BOR L a5 it AT 1 3%
fiE.

F 1 RFERNEMA H LAY i &Rl

Table 1 Effects of reaction conditions on the synthesis of target
compound 5i

© 2017 Chinese Chemical Society & SIOC, CAS

Entry Base  Solvent Reaction condition Yield/%
1 EtN Benzene Reflux, 12 h 0
2 EtN Toluene Reflux, 12 h 0
3 Pyridine CH,Cl, Room temperature, 12 h 60
4 Pyridine CH3CN Room temperature, 12 h 47
5 Pyridine CH,Cl, Reflux, 12 h 53
http://sioc-journal.cn/ 1543
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1.2 EYRIELEN

BATCLEbRCED) ST RS 5 1S E e i
BEATAEHMT. "H NMR 1§ 8.53 Kb () X0 F W 5ot o7 T it g B4
AN 6 8.14 AR HLIE A CH=N &1L
;6 8.09 Ab iy X E W Ak ne b — NS IR E; o
7.31~7.34 Z BUEX TR E AN AERERR F—A
SRS 6 6.99 Ab XU 16 A IR _E FIAN SR IR
U, 6 3.63 AL FRLUg AL R BR 1437 FR 38 B = ANE i
s & 2.49 AbT) LU MEER 347 FE S B = ANEU IRl
I, 3C NMR H 6 7F 162.4 AL A S IERE PR AR IE R CO
BRR TG S0 6 34.5 KbRIUEAMEMERR 1-47 F 36 h S
TGS 6 15.1 Kbyt mMeEn 34 B i S (1)
5 5.
1.3 HEYIRIRHEN

H bR &%) Sa~5n XF 4k H(Oriental armyworm). 1%
H(Aphis medicaginis) 5 K E(Nilaparvata lugens)H]F
B PENRRSE R ILEE 2. VMRS R EoR, a0 H
PRAE PRI — % 1% R . RNy 500
ug/mL i, tb&9) 5a, 5S¢, Se, 5f, 5g, Sh Al 5n % kG AR~
KIEMESYH N 70%, 100%, 80%, 60%, 70%, 100%AF7
100%, HA k&4 Sc, Sh Al 5n 5k B R 5 0 E 24
nE s A KA 24, L& 5b, 5S¢, 5f, 5g, 5i Fl 5§ X eF dt i 5%
FEH5 N 50%, 50%, 90%, 50%, 60%F1 80%, 44k
WS Z 100 pg/mL B, 1bE&4 S F1 55 Sfigf A HA
HREEKCT R R, HAMHIZIE08 50%. thAh, s
¥ 5b A1 S ZEMRIKR FE A 500 pg/mL B 5 46 KR 2 B0

#2 HFFMLEY 5a~5n B RIFMEGET: /%)

RUFHIARKIETE, HANHREIE 100%, 5% & 20 g
WBRFKI 25 R0HH 2. IX N4 i 4k s e 2R AL A 1 45 44
A A YE T FE AL T B AR IR E .
1.4 LEYIRIEIEM

Hirtb &) 5a~5n X A (HepG2) F1 N B ¥
(SGCT7901)4H f bk 1A AP i IR v PR 25 SR ik 3 Fiios.
MEIFTLLEH, HEREAYIX SGC7901 Ji 41 fi d5 A it
N H B R A EE Y, AT BARYINT HepG2 4t
i LA T AR, ARG B R, 4- U
Sc. 3-FHURY Se. 4- =5 A EHURY Si Fl 4-FRAEHL
¥ 5j X HepG2 4 M 4 ilE HEAR X s, e 1Cs 18
SR 2.6, 4.6, 1.8 Al 1.1 pumol/L, W & T X} #E 24
Sorafenib [JiEME(ICsy=16.2 pmol/L). ZEAMLA W
ST A S PO R TS T AT IR R T .

F3  HIMLEY Sa~5n PIRSMI IR M
Table 3 Cytotoxicity of target compounds Sa~5n
ICso/(umoleL™")

Table 2 Insecticidal activities (mortality/%) of target com-
pounds 5a~5n
Oriental Aphis Nilaparvata
Compd. armyworm medicaginis lugens
500 100 500 100 500 100
S5a 70 — 0 — 0 —
5b 0 — 50 — 100 0
5c¢ 100 0 50 — 0 —
5d 0 — 0 — 0 —
Se 80 0 0 — 0 —
5f 60 — 90 50 100 0
5¢g 70 — 50 — 0 —
5h 100 0 0 — 0 —
5i 0 — 60 — 0 —
5j 0 — 80 50 0 —
5k 0 — 0 — 0 —
51 40 — 0 — 0 —
Sm 40 — 0 — 0 —
S5n 100 0 0 — 0 —
Pyridalyl 100 100 — — — —
Imidacloprid  — — 100 100 100 100
“Test concentration unit is pg/mL, “— refers to “not tested”.
1544 http://sioc-journal.cn/
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Compd. HepG2 SGC7901
5a >20 >20
5b >20 >20
5¢ 2.6 >20
sd >20 >20
Se 46 >20
sf >20 >20
5¢ >20 >20
5h >20 >20
5i 1.8 >20
5§ 1.1 >20
5k >20 >20
51 >20 >20
5m >20 >20
5n >20 >20

Sorafenib 16.2 12.1

2 g

I 2- SN e -3- F A S BT e i 46 B R
B, ARCT 14 AN H e 25 44 L e s R 28 Ak S ).
W AEYE RS LW, S e int—e
(K% . BRI EE N 500 ug/mL B, L&Y 5a,
Sc, Se, 5f, 5g, Sh Al Sn XPAG IR KRR 518 70%,
100%, 80%, 60%, 70%, 100%F1 100%, k&4 5b, Sc, 5f,
Sg, 5i fll 5 X iF P ARIEER 550 50%, 50%, 90%, 50%,
60%F1 80%, 1L 5b Al 5f b4k KA INHNE N
100%, 4R EREZE 100 pg/mL i, (L&) 5 fil 55
X F AT R I — B R, HRIEZIH 50%.
Ak, &Y Se, Se, 5i F1 55 5 AT (HepG2)4H i bk &2
BB I BT R Y, HICs 1B 2 7N 2.6, 4.6, 1.8 Al
1.1 pmol/L, =T XJ#&Z4 Sorafenib H7G M, HAH D

Chin. J. Org. Chem. 2017, 37, 1542~1547
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3 XIS
3.1 X5

X-4 B SR mOE A AL R A SR A IR &
A, IEIFRZLKIE; Yanaco-CHN CORDER MT-3 H
76 & 0 M4 ; LCQ-Advantage 7Y Jii i 1X ; Bruker
AM-400 BUZRESLIRAY, PL CDCLy A, TMS A Fx;
FEENTRER A H BUCGE Bl T, 200~300 H). Fr
FARFLE R A, wr a4 1,3-— k- S-Sn mee-4- 1
(1) 4% 8 SCRR[24] 7 71 4%, 1,3- — H -5 HUAR A AR kit
W -4-FE S (2) RN 1,3- -5 B R S nlk -4 R 5
(3)I%IBSCHR[25, 26177 V2] 4.
3.2 2-FMtnE-3-FEMERE)NERK

£ 100 mL BUEEHF, HIA 0.04 mol 2-FUHIER
K 02 mol —EUEHN, =BT, M L
N,N-—H Z H & (DMF), AR 5 h, AHIZE =R,
IR ZEBRIE T, fRRIM R E AR 4, 7= SR & Ak T
HEHT T2 &M
3.3 BEMHEY5HER

7E— 100 mL [ JEFEHRH, I 3 mmol 5+ [H] 44 3
3 mL MERE J 25 mL & b, vk FHidE, mH g
W0 3.6 mmol 2-5FUMENE-3- F I L () 1) = SR B TR
(15 mL). ¥, FiRHBFE 10~16 h. JRIEZRZEF, [
PP inN 50 mL & H ke, FEAME ShKkPes,
IKEREREN T4, HhiE, WL, FrSsR R Lo s 2018
LBV V=20 . ) NEMFIATHEZ 3, 5215
bRk & W) Sa~5n.

1,3- 2 FF 3 -5-(2- R 4 228 ) ML -4 R -O-(2- i
WE-3- LSS A5 (Sa): BB fEfE, =% 53%. mp. 105~
106 ‘C; '"H NMR (400 MHz, CDCL;) J: 8.54 (d, J=4.0
Hz, 1H, Py-H), 8.14 (s, 1H, CH=N), 8.10 (d, J=8.0 Hz,
1H, Py-H), 7.33~7.36 (m, 1H, Py-H), 7.08~7.25 (m, 3H,
Ar-H), 6.87~6.91 (m, 1H, Ar-H), 3.69 (s, 3H, N-CH,),
2.49 (s, 3H, CH;); >C NMR (100 MHz, CDCl;) J: 162.4,
153.3, 151.9, 150.8, 149.7, 148.9, 148.1, 144.0, 140.0,
126.4, 125.4, 124.9, 122.1, 117.7, 117.4, 98.0, 34.5, 15.2.
Anal. calcd for CgH;4CIFN,4O5: C 55.61, H 3.63, N 14.41;
found C 55.73, H 3.53, N 14.28.

1,3- 7 R -5-(3- 9 R S 3 ) Mk e -4- FR i -O-(2- Ui
WE-3-F )5 (Sb): I EA, 77% 58%. m.p. 104~
106 ‘C; '"H NMR (400 MHz, CDCl3) J: 8.53 (d, J=4.0
Hz, 1H, Py-H), 8.16 (s, 1H, CH=N), 8.09 (d, J=8.0 Hz,
1H, Py-H), 7.29~7.35 (m, 2H, Py-H and Ar-H), 6.85~

Chin. J. Org. Chem. 2017, 37, 1542~1547
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6.89 (m, 1H, Ar-H), 6.68~6.73 (m, 2H, Ar-H), 3.64 (s,
3H, N-CH;), 2.51 (s, 3H, CHs); °C NMR (100 MHz,
CDCLy) d: 164.8, 162.4, 157.5, 151.9, 149.7, 149.2, 148.9,
148.2, 139.9, 131.3, 126.4, 122.1, 111.5, 111.0, 104.0,
98.7, 34.5, 15.1. Anal. calcd for C;5H 4CIFN,O5: C 55.61,
H 3.63, N 14.41; found C 55.50, H 3.77, N 14.53.

1,3- 7 HH 3 - 5-(4- G5 R B8 25 ) il e -4- Y % -O-(2- UL
WE-3- LR 5(5¢): AR, =% 63%. mp. 117~
119 “C; 'H NMR (400 MHz, CDCLy) ¢: 8.53 (d, J=4.0
Hz, 1H, Py-H), 8.13 (s, 1H, CH=N), 8.10 (d, J=8.0 Hz,
1H, Py-H), 7.32~7.35 (m, 1H, Py-H), 6.91~7.07 (m, 4H,
Ar-H), 3.64 (s, 3H, N-CH3), 2.49 (s, 3H, CHs); >C NMR
(100 MHz, CDCly) §: 162.4, 160.0, 158.1, 152.5, 151.9,
149.9, 149.7, 149.0, 1482, 139.9, 126.4, 122.1, 117.0,
116.9, 116.7, 98.2, 34.5, 15.2. Anal. caled for CisH,4Cl-
FN,O5: C 55.61, H 3.63, N 14.41; found C 55.75, H 3.56,
N 14.50.

1,3- 7 B -5-(2- G0 R S 5 ) ik e -4 FR % -O-(2- &L
E-3- L5 (5d): A A K, =% 55%. mp. 124~
126 ‘C; '"H NMR (400 MHz, CDCl3) d: 8.53 (d, J=4.0
Hz, 1H, Py-H), 8.09 (d, J=8.0 Hz, 2H, Py-H and CH=N),
7.49 (d, J=8.0 Hz, 1H, Ar-H), 7.31~7.34 (m, 1H, Py-H),
7.20~725 (m, 1H, Ar-H), 7.10~7.14 (m, 1H, Ar-H),
6.77~6.80 (m, 1H, Ar-H), 3.66 (s, 3H, N-CH3), 2.50 (s,
3H, CH;); >C NMR (100 MHz, CDCl3) d: 162.4, 152.0,
151.9, 149.7, 149.6, 149.0, 148.1, 139.9, 131.3, 128.3,
126.5, 125.4, 123.1, 122.1, 116.2, 98.3, 34.5, 15.3. Anal.
calcd for C;gH;4CI,N,4O5: C 53.35, H 3.48, N 13.83; found
C53.21,H3.61,N 13.97.

1,3- 7 F R -5-(3- G R S 5 ) itk e -4 FH % -O-(2- Sk
WE-3- LIS 5 (Se): vk 3E (ulfl44, 7= 59%. m.p. 131~
133 ‘C; 'H NMR (400 MHz, CDCl3) J: 8.53 (d, J=4.0
Hz, 1H, Py-H), 8.15 (s, 1H, CH=N), 8.09 (d, J=8.0 Hz,
1H, Py-H), 7.29~7.34 (m, 2H, Py-H and Ar-H), 7.14 (d,
J=8.0 Hz, 1H, Ar-H), 6.96 (s, 1H, Ar-H), 6.81~6.84 (m,
1H, Ar-H), 3.64 (s, 3H, N-CH3), 2.50 (s, 3H, CH;); "°C
NMR (100 MHz, CDCly) 0: 162.4, 157.0, 151.9, 149.7,
149.1, 148.9, 148.3, 139.9, 135.8, 131.1, 126.4, 124.6,
122.1, 116.2, 113.6, 98.7, 34.6, 15.1. Anal. calcd for
CisH1uCLN,O;5: C 53.35, H 3.48, N 13.83; found C 53.49,
H 3.34, N 13.94.

1,3- 7 FBE-5-(4- UK S 58 ) itk e -4 FR % -O-(2- S
WE-3- FH IR 5 (5F): A AlEE, 7% 66%. mp. 110~
112 “C; '"H NMR (400 MHz, CDCLy) ¢: 8.53 (d, J=4.0
Hz, 1H, Py-H), 8.14 (s, 1H, CH=N), 8.09 (d, J=8.0 Hz,

http://sioc-journal.cn/ 1545



BIKE

1H, Py-H), 7.31~7.34 (m, 3H, Py-H and Ar-H), 6.99 (d,
J=8.0 Hz, 2H, Ar-H), 3.63 (s, 3H, N-CHj), 2.49 (s, 3H,
CH;); C NMR (100 MHz, CDCl;) 6: 162.4, 155.1, 152.0,
149.7, 149.4, 148.9, 1482, 140.0, 130.2, 129.5, 126.3,
122.1, 116.8, 98.4, 34.5, 15.1. Anal. calcd for CgH;4Cl,-
N,O;: C 53.35, H 3.48, N 13.83; found C 53.26, H 3.62, N
13.70.

1,3- 2 F R -5-(2- YR IR S 58 ) ik et -4- R i -O-(2- &L
WE-3- LR H5 (Sg): E Bk, 723 52%. mp. 134~
136 ‘C; '"H NMR (400 MHz, CDCl3) d: 8.52 (d, J=4.0
Hz, 1H, Py-H), 8.09 (d, J=8.0 Hz, 2H, Py-H and CH=N),
7.66 (d, J=8.0 Hz, 1H, Ar-H), 7.25~7.34 (m, 2H, Py-H
and Ar-H), 7.04~7.08 (m, 1H, Ar-H), 6.75 (d, J=8.0 Hz,
1H, Ar-H), 3.65 (s, 3H, N-CH3), 2.51 (s, 3H, CH;); °C
NMR (100 MHz, CDCl;) d: 162.4, 153.1, 151.9, 149.7,
149.6, 149.0, 148.1, 139.9, 134.4, 129.1, 126.5, 125.8,
122.1, 116.0, 111.7, 98.4, 34.6, 15.3. Anal. calcd for Cs-
H,,BrCIN,O;: C 48.08, H 3.14, N 12.46; found C 48.01, H
3.28, N 12.60.

1,3- 7 A -5-(2- = 5 P 4, 0 4% A ) M A -4 P R -
O-(2-F Mg -3- FH L L) fi5 (Sh): A B E 4K, 725 51%.
m.p. 106~108 ‘C; 'H NMR (400 MHz, CDCl;) J: 8.53
(d, J=4.0 Hz, 1H, Py-H), 8.10 (d, J=8.0 Hz, 2H, Py-H
and CH=N), 7.40 (d, J=8.0 Hz, 1H, Ar-H), 7.32~7.36
(m, 1H, Py-H), 7.18~7.29 (m, 2H, Ar-H), 6.80 (d, J=8.0
Hz, 1H, Ar-H), 3.65 (s, 3H, N-CHj), 2.52 (s, 3H, CH3); °C
NMR (100 MHz, CDCl;) 0: 162.4, 151.9, 149.7, 148.9,
148.8, 148.6, 148.2, 139.9, 128.5, 126.4, 124.9, 124.0,
122.1, 116.0, 98.5, 34.4, 15.3. Anal. caled for CyoH,4Cl-
F;N,O4: C 50.18, H 3.10, N 12.32; found C 50.31, H 3.01,
N 12.18.

1,3- A ik -5-(4- = 5 PR 4 0 OO0 A ) M e -4 P R -
O-(2- ML mE-3- FH R L) fi5 (5i): IR E A, 2% 60%.
m.p. 93~95 ‘C; '"H NMR (400 MHz, CDCl5) J: 8.53 (d,
J=4.0 Hz, 1H, Py-H), 8.15 (s, 1H, CH=N), 8.08 (d, J=
8.0 Hz, 1H, Py-H), 7.31~7.34 (m, 1H, Py-H), 7.22 (d, J=
8.0 Hz, 2H, Ar-H), 6.97 (d, J=8.0 Hz, 2H, Ar-H), 3.65 (s,
3H, N-CH;), 2.49 (s, 3H, CHs); °C NMR (100 MHz,
CDCly) d: 162.3, 154.8, 152.0, 149.7, 149.3, 148.8, 148.3,
145.3, 139.9, 126.4, 123.1, 122.1, 116.7, 98.5, 34.5, 15.0.
Anal. caled for C;oH 4CIF3N4O,4: C 50.18, H 3.10, N 12.32;
found C 50.05, H 3.24, N 12.46.

1,3- 7 R -5-(4- FH J DR 480 058 ) itk e -4- FH % -O-(2- 51
MEmE-3-F B 5 (5)): AR, 7% 63%. mp. 64~
66 ‘C; '"H NMR (400 MHz, CDCl;) : 8.52 (d, J=4.0 Hz,
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1H, Py-H), 8.12 (s, 1H, CH=N), 8.10 (d, J=8.0 Hz, 1H,
Py-H), 7.32~7.35 (m, 1H, Py-H), 7.14 (d, J=8.0 Hz, 2H,
Ar-H), 6.84 (d, J=8.0 Hz, 2H, Ar-H), 3.62 (s, 3H, N-CHj,),
2.50 (s, 3H, CH;), 2.32 (s, 3H, Ar-CHs); *C NMR (100
MHz, CDCl;) d: 162.5, 154.5, 151.9, 150.5, 149.7, 149.4,
148.0, 140.0, 134.0, 130.7, 126.5, 122.1, 117.9, 115.5,
98.2, 344, 20.6, 15.4. Anal. calcd for CoH;;CIN,O;: C
59.30, H 4.45, N 14.56; found C 59.17, H 4.59, N 14.43.

1,3- 2 L -5-(4-50 T B % 4 2k ) itk ek -4- FH - O-(2-
FUEmE-3- FBERL) 5 (Sk): R EEE, 772 61%. m.p.
124~126 °C; 'H NMR (400 MHz, CDCl;) d: 8.52 (d, J=
4.0 Hz, 1H, Py-H), 8.11 (s, 1H, CH=N), 8.09 (d, J=8.0
Hz, 1H, Py-H), 7.36 (d, J=12.0 Hz, 2H, Ar-H), 7.30~
7.33 (m, 1H, Py-H), 6.87 (d, J=12.0 Hz, 2H, Ar-H), 3.63
(s, 3H, N-CH3), 2.51 (s, 3H, CH3), 1.30 (s, 9H, -C,Hy); *C
NMR (100 MHz, CDCl;) 8: 162.5, 154.4, 151.9, 150.5,
149.7, 149.5, 148.0, 147.4, 139.9, 127.1, 126.5, 122.1,
115.1, 98.3, 34.5, 34.4, 31.4, 15.4. Anal. caled for CpHys-
CIN4O;: C 61.90, H 5.43, N 13.12; found C 61.99, H 5.31,
N 13.01.

1,3- I E-5-(2,3- 9 R S B i -4~ H I -O-(2- 51
mEnE-3- I A5(5): H e, 722 52%. mp. 122~
123 °C; 'H NMR (400 MHz, CDCl3) J: 8.53 (d, J=4.0
Hz, 1H, Py-H), 8.16 (s, 1H, CH=N), 8.09 (d, J=8.0 Hz,
1H, Py-H), 7.32~7.35 (m, 1H, Py-H), 6.98~7.03 (m, 2H,
Ar-H), 6.62~6.65 (m, 1H, Ar-H), 3.69 (s, 3H, N-CH,),
2.47 (s, 3H, CHs); C NMR (100 MHz, CDCly) o: 162.3,
152.0, 149.7, 148.9, 148.6, 148.3, 145.5, 139.9, 126.4,
123.9, 123.7, 122.1, 113.1, 112.9, 111.9, 98.3, 34.5, 14.9.
Anal. calcd for C;gH3CIF,N,O;5: C 53.15, H 3.22, N 13.77;
found C 53.02, H 3.36, N 13.89.

1,3- = A 5E-5-(2,4- RS BL) LM -4- % -O-(2-
g -3- B 5 (Sm): A A FE R, 72% 54%. mp.
113~114 °C; '"H NMR (400 MHz, CDCl;) d: 8.54 (d, J=
4.0 Hz, 1H, Py-H), 8.12 (s, 1H, CH=N), 8.09 (d, J=8.0
Hz, 1H, Py-H), 7.32~7.35 (m, 1H, Py-H), 6.91~7.01 (m,
2H, Ar-H), 6.81~6.86 (m, 1H, Ar-H), 3.71 (s, 3H,
N-CHjy), 2.45 (s, 3H, CH;); *C NMR (100 MHz, CDCL) 6:
162.3, 152.0, 149.7, 149.6, 148.6, 148.3, 140.0, 126.4,
122.1, 118.5, 118.4, 111.6, 111.4, 106.2, 106.0, 97.7, 34.5,
14.8. Anal. caled for CigH,3CIF,N4O5: C 53.15, H 3.22, N
13.77; found C 53.05, H 3.08, N 13.90.

1,3- I E-5-(2,4- GRS ES) ML Me-4- I -O0-(2-51
mEnE-3- L) H5(5n): A EAFEE, 7% 50%. m.p. 133~
135 C; 'H NMR (400 MHz, CDCl3) J: 8.53 (d, J=4.0
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Hz, 1H, Py-H), 8.12 (s, IH, CH=N), 8.10 (d, J=8.0 Hz,
IH, Py-H), 7.50 (s, 1H, Ar-H), 7.32~7.35 (m, 1H, Py-H),
7.19 (d, J=8.0 Hz, 1H, Ar-H), 6.71 (d, J=28.0 Hz, 1H,
Ar-H), 3.66 (s, 3H, N-CHs), 2.49 (s, 3H, CH,); °C NMR
(100 MHz, CDCl;) d: 162.3, 152.0, 150.8, 149.7, 148.9,
148.6, 148.3, 140.0, 131.0, 130.0, 128.3, 126.3, 123.9,
122.1, 116.7, 98.4, 34.5, 15.1. Anal. caled for C;gH;s-
CI5N405: C49.17, H 2.98, N 12.74; found C 49.31, H 2.85,
N 12.86.

3.4 EHEMEMR

A R FRE — € e )5 24, & rtiR-80 L
L) DMF &R BL i 1.0% R, S8 )5 FH 2818 /K Fik
HFH. B3 IREE, B A

S HUUE M B ik B 4y ) RS B (Oriental
armyworm)~ 1 Hi(Aphis medicaginis) 5 L E\(Nilapar-
vata lugens). %I HE 245743 51 ywe B 79 Bk (Pyridalyl) it
HIk(Imidacloprid).

o AN R E: SRAIMIZEVE. 15, aali g
MR S R M EVR K AE B T Potter Wi 55 55 T
Wi s AL PR, KbFRJEEFHUE T 20~22 CWLERE IR,
My REVE T 24~27 CUMENRFR, WEHE2 dMW
FeiE B, AT G

Rl SRR MRE. Bk, KiEE TR R G
25 R 78502 Ja B AR, TN A B4R 3 7R
Hr, Bl 3 R R AL, B 10 Sk, BT 24~27 TSR
FEWEFE, WEZ)G 2 d A0S R, FFEIT S

P vE MBI FH 48 ik 23 ) o NI (HepG2)
AN B Ji# (SGCT7901) 48 i Wk . B P X i 25 2 R i 3E e
(Sorafenib). K FHMEMEIE (MTT) &M & 7 H ARtk &9
RANUIMR IS I, FLAR TS I SCER[27, 28]

45 B KL (Supporting Information) &Y Sa~5n
¥ "H NMR Al °C NMR P, 33X L4k} AT DL G 3 AT
¥ 3 (http://sioc-journal.cn/) I N .
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