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Abstract In order to explore novel potent pesticide from pyrazole oxime derivatives, a series of new pyrazole oxime ester
compounds bearing substituted pyridine moiety were synthesized by the introduction of pyridyl backbone into the molecules of
pyrazole oxime. Their structures were confirmed by "H NMR, *C NMR and elemental analysis. Preliminary bioassay results
showed that some of the title compounds displayed certain insecticidal and acaricidal activities. For example, compound 5i

exhibited insecticidal activity against Aphis craccivora with 90% mortality at the concentration of 400 pg/mL.

Keywords substituted pyridine; pyrazole oxime; synthesis; bioactivity

ARG W& AR 25 R R W, AR R
Y. AEBETER YT, SERAMEET A
IR E, FREMMCEWERY . RAFIEAE
JTIZ IR, WP SRAL S A S A A R R i
Z 5, PCRA MR A0 Rl
YA AT BB B0 R AR T P T B AR
25255 AR B9E. A H A Nihon Nohyaku 23
AR A B AR R e B N T LUJR, A Rt el
a7 & BB 5 AV ETE L QO T 2561

* E-mail: zhanghj2801@163.com, daibj2001@163.com

Received June 3, 2015; revised June 30, 2015; published online July 10, 2015.

PR 7 o R A 2 — 1L A, ke Ak & IR
—REEME R, D88 A 1 S
UF (PR AR A T 51 A AT K FR s g 1, v
2 0 e S 25 A AL S R AL A P T A o
L0 ER SN 1 e s 2 N7 SN 3 QU NN O = R L3
UL R B R Y, B, SRS AT
A RBNEMENEIA MG BESRAL 59, MR Rt
TURIL, B AR A AR ok Y
KA ATEER 2 L, 9T R0 R i 25 AT A2 )

Project supported by the National Natural Science Foundation of China (Nos. 21202089, 21372135), and the Science and Technology Project Fund of Nan-

tong City (No. AS2013002).

K HARFH#3E 4 (Nos. 21202089, 2137213 5)F1 i i RHE £l (No. AS2013002) % BhIGi H.

Chin. J. Org. Chem. 2015, 35, 2399~2404

A ©2015 Chinese Chemical Society & SIOC, CAS

http://sioc-journal.cn/ 2399



BIHE

GRS RO BB B &Y, A S DLk
B4 A6 R I MR 3 SRy BEAZ, AR A v P WU 25 A
JEER, Wt M T — RN AR I SCHRHRIE BT B S AR
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Z5ENT Sh SR (R REA. e )ide P L me /R 2R 7, DL &
H e ek = SRRV A, 20 3 2R 7 SRR AN A ]
W12 h W5, M2 GN(TLC)BREEY AR AT B A A
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PREFAR G B A JE R = AR AR, DL
AR el =& BB, 43 AR T S R RN A
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MEARZE R WE 1. VP ERIG 45 R,
5y B & BoR i — 5 R ORI S . kG
W) Sk AEMIRIKE I 400 pg/mL I3 INSEIR I R AEE A
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5a: R' = CH3, R? = 2-CI; 5b: R! = CH3, R? = 4-CI; 5¢: R' = CH3, R% = 4-F; 5d: R! = CH3, R? = 4-;
5e: R' = CHg, R? = 3-CHj; 5f: R' = CHg, R? = 4-CHg; 5g: R = CH3, R? = 2-OCF3; 5h: R = CH3, R? =

2,4-Cly; 5i: R' = CHg, R? = 2,4-F,; 5j: R" = CH3, R? = 2,4-(CHj3),; 5k: R' = 4-CH3CgH,,
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Scheme 1 The synthetic route of target compounds 5
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£ 1 HIrLEY) Sa~5k 1E 400 pg/mL 7N ()% Ho b5 g s ¢
Table 1 Insecticidal and acarcidal activities of target compounds Sa~S5Sk at 400 pg/mL

Compd. R! R? Molrtality/"/f; ;
P. xylostella T. cinnabarinus A. craccivora
5a CH; 2-Cl 14 13 33
5b CH; 4-Cl 10 17 6
5¢ CH; 4-F 24 43 60
5d CH; 4-1 14 23 36
Se CH; 3-CH; 24 20 30
5f CH; 4-CH; 0 27 6
5g CH; 2-OCF; 20 50 19
5h CH; 2,4-Cl, 18 27 10
5i CH; 2,4-F, 29 27 90
5j CH; 2,4-(CH;), 10 30 62
5k 4-CH;C¢H, 4-CH; 62 37 61
Chlorantraniliprole 100 — —
Pyridaben — 100 —
Imidacloprid — — 100

@« refers to “not tested”.
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3 XIS
3.1 X5

X-4 BIHF BRI mE A AR B AR F IR A
7)), IEIFRZLKIE; Yanaco-CHN CORDER MT-3 H
FITCR ML Bruker AM-400 BURZRESLIRAL, LA CDCl,
R, TMS AN bR, AEENTRERCN H 24(F St T
J7, 200~300 H). AT 8 rat. driaig 4-[2-
SN e -5- 28 ) FE AR 26 ) 2K R (1) 4% BB SR [23 1 7 V4 1.
A 1-HUAR SR -3 A -5 HUAR 2R A SR Tk M -4- FH RS (3)
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T, HEAFREAN 4 % NN-"F 3 FE L (DMF), e
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We-4-FEE(3). B MR A B THE IR 5~10 h. %
WG, BRMNEENEAEEKAEA T, BE, Tl
KA, L5155 ik 4, 75T
BTG AN, AT R IE e B i R Ak 4 1
GER, B AN 4c AN af WAREE, Sk kE ENVCE
k) @ V(LR CB8)=5 115y B aifh. HAE A FiZ i
BT

1- HH 2 -3 HH B -5 (4- G 2K A 56 ) P -4 FH R 5 (de):
HEE A, 722 71%. mp. 163~165 “C; 'H NMR (400
MHz, CDCl;) d: 2.36 (s, 3H, CHj), 3.60 (s, 3H, NCH;),
6.86~7.04 (m, 4H, ArH), 7.83 (s, 1H, CH=N). Anal.
caled for C,H,FN;0,: C 57.83, H 4.85, N 16.86; found C
57.65, H4.97, N 16.95.

1- FF Je -3 FH - 5-(4- PP I R A 05 ) L P-4 FH R 5 (4.
HEE A, 722 75%. mp. 140~142 “C; 'H NMR (400
MHz, CDCl3) §: 2.31 (s, 3H, ArCH3), 2.37 (s, 3H, CH;),
3.59 (s, 3H, NCHj3), 6.78~7.11 (m, 4H, ArH), 7.80 (s, 1H,
CH=N). Anal. caled for C;3H,sN;0,: C 63.66, H 6.16, N
17.13; found C 63.83, H 6.02, N 17.01.

34 BHEFEUAEYSHER

fE— 50 mL [BEJEFEHEH, DA 1 mmol 1-HUARHE-3-
RS- AR R SR L I e -4- FE % 5(4) 1.8 mmol 4-[(2-5
Mg -5-J8 ) FR AR oK R R S 3k R 26 (2) &% 10 mL =& H
Lt, VKR, AN = %G mL) R =& T
(12 mL)MRETEW. wEE, BRI 10 e,
SR RN I8 12~19 h. B, sk
A 20 mL 5% A NATR, #E, uE, PR RS
ENTVCRMER) @ M LR LBR)=5 © 11 B33 B AR
5a~5k.
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1- HE -3- H 0 -5-(2- G R AR R ) itk e -4 H -
O-{[4-(2-F ML g -5-5 ) FF AU B R A IR 2 L fi5 (Sa): o €6 ]
1, PEE 49%. m.p. 134~136 ‘C; '"H NMR (400 MHz,
CDCly) d: 2.55 (s, 3H, CHj), 3.65 (s, 3H, NCHj3), 5.11 (s,
2H, CH,), 6.76~6.78 (m, 1H, ArH), 6.98 (d, J=9.2 Hz,
2H, Ar-H), 7.10~7.25 (m, 2H, Ar-H), 7.37 (d, J=8.0 Hz,
1H, Py-H), 7.49~7.52 (m, 1H, Ar-H), 7.75~7.77 (m, 1H,
Py-H), 8.01 (d, J=9.2 Hz, 2H, Ar-H), 8.17 (s, 1H, CH=
N), 8.46 (d, J=2.0 Hz, 1H, Py-H); >C NMR (100 MHz,
CDCly) &: 152, 34.3, 66.6, 98.9, 114.3, 115.5, 121.7,
122.6, 124.1, 124.9, 128.1, 130.6, 131.0, 131.6, 137.9,
147.7, 147.8, 148.5, 148.8, 151.2, 151.9, 161.8, 163.2.
Anal. caled for CosHygCLN,O4: C 58.72, H 3.94, N 10.96;
found C 58.85, H 3.83, N 10.79.

1- H R -3- H O -5-(4- G0 R A 5R ) itk ek -4 H -
O-{[4-(2-F Mk g -5-J5) F AU L 2K FR G 25 ) 115 (Sb): 3 €A ]
1, PEE 53%. mp. 127~129 ‘C; '"H NMR (400 MHz,
CDCly) d: 2.52 (s, 3H, CH3), 3.62 (s, 3H, NCH3), 5.10 (s,
2H, CH,), 6.91 (d, J=8.8 Hz, 2H, Ar-H), 6.97 (d, J=8.8
Hz, 2H, Ar-H), 7.30~7.36 (m, 3H, Ar-H and Py-H),
7.74~7.76 (m, 1H, Py-H), 7.99 (d, J=9.2 Hz, 2H, Ar-H),
8.18 (s, 1H, CH=N), 8.44 (d, J=2.0 Hz, 1H, Py-H); "*C
NMR (100 MHz, CDCl3) d: 15.1, 34.4, 66.7, 99.0, 114.4,
116.7, 121.7, 124.3, 129.2, 130.1, 130.8, 131.7, 138.1,
147.9, 148.0, 148.7, 148.9, 151.3, 155.1, 161.9, 163.3.
Anal. caled for C,5H,C1,N,Oy4: C 58.72, H 3.94, N 10.96;
found C 58.59, H 4.03, N 11.08.

1- FF L 32 A R 5o (4- 50 R AL R ) I Mt 4 FRRE -
O-{[4-(2- ML IE-5-F8) AL IR I 2 1 15(Se): A
A, 723 55%. m.p. 124~126 ‘C; '"H NMR (400 MHz,
CDCly) 6: 2.55 (s, 3H, CH3), 3.65 (s, 3H, NCH3), 5.13 (s,
2H, CH,), 6.93~6.97 (m, 2H, Ar-H), 7.00 (d, J=9.2 Hz,
2H, Ar-H), 7.05~7.09 (m, 2H, Ar-H), 7.39 (d, J=8.4 Hz,
1H, Py-H), 7.76~7.78 (m, 1H, Py-H), 8.03 (d, J=9.2 Hz,
2H, Ar-H), 8.18 (s, 1H, CH=N), 8.48 (d, J=2.4 Hz, 1H,
Py-H); *C NMR (100 MHz, CDCl3) 6: 15.2, 34.5, 66.8,
98.9, 114.5, 116.8, 116.9, 122.0, 124.4, 130.8, 131.8,
138.1, 148.1, 148.8, 149.5, 151.5, 152.6, 158.0, 160.0,
161.1, 162.0, 163.4. Anal. calcd for C,sH,,CIFN,O,4: C
60.67, H 4.07, N 11.32; found C 60.55, H 4.13, N 11.41.

1- FF 3-S5 (4- Tl A% A0 R ) i me 4 HRE -
O-{[4-(2-FME g -5-28) F A L 2R IR 2L ) fi5(5d): R Bt
AR, 7223 51%. m.p. 158~160 ‘C; '"H NMR (400 MHz,
CDCly) d: 2.54 (s, 3H, CH3), 3.63 (s, 3H, NCH3), 5.12 (s,
2H, CH,), 6.75 (d, J=9.2 Hz, 2H, Ar-H), 6.99 (d, J=8.4
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Hz, 2H, Ar-H), 7.38 (d, J=8.4 Hz, 1H, Py-H), 7.66 (d, J=
8.8 Hz, 2H, Ar-H), 7.75~7.78 (m, 1H, Py-H), 8.03 (d, J=
8.8 Hz, 2H, Ar-H), 8.18 (s, 1H, CH=N), 8.47 (d, J=2.4
Hz, 1H, Py-H); *C NMR (100 MHz, CDCl;) 8: 15.2, 34.5,
66.8, 87.0, 99.2, 114.5, 117.6, 121.9, 124.4, 130.8, 131.8,
138.1, 139.1, 148.0, 148.1, 148.7, 148.8, 151.5, 156.6,
162.0, 163.4. Anal. calcd for CosHyCIIN,O,: C 49.81, H
3.34, N 9.29; found C 49.66, H3.51, N 9.21.

1- H 2 -3 H R -5-(3- FE 6 R 4 266 ) it ek -4 F R -
O-{[4-(2-F ML g -5-55) AR R R R R L ) 5 (Se): 3 A ]
&, P7E 52%. m.p. 138~140 ‘C; 'H NMR (400 MHz,
CDCly) d: 2.36 (s, 3H, Ar-CH3), 2.57 (s, 3H, CHs), 3.62 (s,
3H, NCH3), 5.12 (s, 2H, CH,), 6.75~7.27 (m, 6H, Ar-H),
7.39 (d, J=8.8 Hz, 1H, Py-H), 7.75~7.77 (m, 1H, Py-H),
8.03 (d, J=8.8 Hz, 2H, Ar-H), 8.20 (s, 1H, CH=N), 8.47
(d, J=2.4 Hz, 1H, Py-H); *C NMR (100 MHz, CDCL;) §:
14.4, 20.4, 34.4, 65.8, 98.1, 111.3, 113.4, 114.8, 121.0,
123.3, 123.9, 128.9, 129.8, 130.8, 139.7, 146.9, 147.5,
147.7, 148.7, 150.4, 155.8, 160.9, 162.5. Anal. calcd for
CaHxCIN,O,: C 63.61, H 4.72, N 11.41; found C 63.43,
H4.91,N 11.32.

1- AL -3 A L -5 (4- B 5 O 40 5 ) it e -4 P -
O-{[4-(2- ML WE -5- 58 ) FH AU 108 HH I 25 ) M5 (S1): 3 ([
&, P73 58%. m.p. 123~125 ‘C; 'H NMR (400 MHz,
CDCly) d: 2.34 (s, 3H, ArCHs), 2.57 (s, 3H, CH3), 3.63 (s,
3H, NCHs), 5.13 (s, 2H, CH,), 6.85 (d, J=8.8 Hz, 2H,
Ar-H), 6.99 (d, J=8.8 Hz, 2H, Ar-H), 7.16 (d, J=8.8 Hz,
2H, Ar-H), 7.39 (d, J=8.4 Hz, 1H, Py-H), 7.76~7.78 (m,
1H, Py-H), 8.03 (d, J=8.8 Hz, 2H, Ar-H), 8.19 (s, 1H,
CH=N), 8.48 (d, J=2.0 Hz, 1H, Py-H); *C NMR (100
MHz, CDCly) §: 15.4, 20.6, 34.4, 66.8, 99.0, 114.5, 115.2,
122.1, 124.4, 130.6, 130.8, 131.8, 133.7, 138.1, 147.9,
148.5, 148.8, 149.9, 151.5, 154.7, 161.9, 163.5. Anal. calcd
for CogHpCIN,Oy: C 63.61, H 4.72, N 11.41; found C
63.75, H 4.60, N 11.28.

1- FR -3 P R -5-(2- o R AU B R A S Ik e -4- F
M -O- {[4-(2-F ML e -5- 28 ) A 26 ) R H e 26 5 (Sg): A1
EEE, P2 53%. mp. 119~121 ‘C; 'H NMR (400
MHz, CDCl;) d: 2.57 (s, 3H, CHj), 3.65 (s, 3H, NCH;),
5.12 (s, 2H, CH,), 6.78~6.81 (m, 1H, Ar-H), 6.99 (d, J=
8.0 Hz, 2H, Ar-H), 7.17~7.28 (m, 2H, Ar-H), 7.37~7.43
(m, 2H, Ar-H and Py-H), 7.75~7.77 (m, 1H, Py-H), 8.02
(d, J=8.0 Hz, 2H, Ar-H), 8.16 (s, 1H, CH=N), 8.47 (s,
1H, Py-H); °C NMR (100 MHz, CDCl;) d: 15.4, 34.4,
66.8,99.3, 114.5, 115.6, 119.4, 121.9, 124.0, 124.4, 124.6,
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128.5, 130.8, 131.8, 137.5, 138.1, 147.8, 148.1, 148.4,
148.8, 151.5, 162.0, 163.4. Anal. caled for CyHyCl-
F3N,Os: C 55.67, H 3.59, N 9.99; found C 55.53, H 3.72,
N 10.15.

1- 3k -3 B L -5(2,4- = G A0 6 ) Mt A -4 FE % -
O-{[4-(2-FME g -5-58) F A LR RS ) 5 (Sh): R B
B4, 2% 49%. m.p. 138~140 °C; 'H NMR (400 MHz,
CDCly) d: 2.53 (s, 3H, CH3), 3.65 (s, 3H, NCHj3), 5.11 (s,
2H, CH,), 6.71 (d, J=8.0 Hz, 1H, Ar-H), 6.99 (d, J=8.0
Hz, 2H, Ar-H), 7.17~7.20 (m, 1H, Ar-H), 7.37 (d, J=8.0
Hz, 1H, Py-H), 7.51 (d, J=4.0 Hz, 1H, Ar-H), 7.74~7.77
(m, 1H, Py-H), 8.02 (d, J=8.0 Hz, 2H, Ar-H), 8.16 (s, 1H,
CH=N), 8.47 (d, J=4.0 Hz, 1H, Py-H); *C NMR (100
MHz, CDCl5) d: 15.2, 34.5, 66.8, 99.1, 114.5, 116.4, 121.8,
123.7, 124.4, 128.3, 129.7, 130.8, 130.9, 131.8, 138.1,
147.7, 148.1, 148.5, 148.8, 150.9, 151.4, 162.0, 163.3.
Anal. caled for CpsHsCLN,O4: C 55.01, H 3.51, N 10.27;
found C 55.20, H 3.38, N 10.36.

1- FH 2 -3 T 0 -5-(2,4- B A B 5 ) I e -4 -
O-{[4-(2-FUMEmE -5-F5 ) A A0 B8 O R IR 8 ) i (Si): 1 i
1, PEE 46%. m.p. 137~139 C; '"H NMR (400 MHz,
CDCly) d: 2.51 (s, 3H, CH3), 3.71 (s, 3H, NCH3), 5.13 (s,
2H, CH,), 6.81~7.03 (m, 5H, Ar-H), 7.39 (d, J=8.0 Hz,
1H, Py-H), 7.76~7.78 (m, 1H, Py-H), 8.03 (d, J=8.8 Hz,
2H, Ar-H), 8.18 (s, 1H, CH=N), 8.48 (d, J=2.4 Hz, 1H,
Py-H); *C NMR (100 MHz, CDCl3) 6: 13.9, 33.4, 65.8,
97.5, 104.6, 104.8, 104.9, 105.1, 110.2, 110.5, 113.5,
117.0, 117.1, 120.9, 123.4, 129.7, 130.8, 137.1, 146.7,
147.1, 147.7, 148.1, 150.4, 161.0, 162.3. Anal. calcd for
C,sH,oCIF,N4O,: C 58.54, H 3.73, N 10.92; found C 58.73,
H 3.56, N 10.78.

1- F k-3 R L -5-(2,4- PP R R A R Mk el -4 -
O-{[4-(2-FMEIE -5-58 ) FH AU BE 2R YR 3 15 (5): kBt
[, 723 48%. m.p. 118~120 ‘C; '"H NMR (400 MHz,
CDCly) 8: 2.29 (s, 3H, Ar-CHs), 2.38 (s, 3H, Ar-CH,), 2.54
(s, 3H, CH3), 3.60 (s, 3H, NCH3), 5.11 (s, 2H, CH,), 6.48
(d, J=8.4 Hz, 1H, Ar-H), 6.91 (d, J=8.0 Hz, 1H, Ar-H),
6.98 (d, J=8.8 Hz, 2H, Ar-H), 7.08 (s, 1H, Ar-H), 7.38 (d,
J=8.4 Hz, 1H, Py-H), 7.74~7.76 (m, 1H, Py-H), 8.01 (d,
J=9.2 Hz, 2H, Ar-H), 8.07 (s, 1H, CH=N), 8.46 (d, J=
2.0 Hz, 1H, Py-H); C NMR (100 MHz, CDCl;) ¢: 15.5,
16.0, 20.6, 34.3, 66.8, 98.7, 113.5, 114.5, 122.1, 124.4,
126.4, 127.7, 130.8, 131.8, 132.5, 133.6, 138.1, 147.9,
148.6, 148.8, 150.3, 151.5, 152.9, 161.9, 163.6. Anal. calcd
for C,;HsCIN,O4: C 64.22, H 4.99, N 11.10; found C
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64.03, H5.11,N 11.28.

1-(4- P B ORI )-3- P L -5-(4- PP RE 4R S i ) Lt g -4- T
W -O- {[4-(2- SN W -5-F ) P A0 ) Y 028 3 5 (Sk):
EEE, P2 51%. mp. 131~133 ‘C; 'H NMR (400
MHz, CDCls) 6: 2.30 (s, 3H, ArCH3), 2.35 (s, 3H, ArCH3),
2.66 (s, 3H, CH3), 5.13 (s, 2H, CH,), 6.86 (d, /=8.4 Hz,
1H, Ar-H), 7.00 (d, J=8.8 Hz, 2H, Ar-H), 7.19 (d, J=8.0
Hz, 2H, Ar-H), 7.40 (d, J/=8.4 Hz, 1H, Py-H), 7.51 (d, J=
8.4 Hz, 2H, Ar-H), 7.76~7.78 (m, 1H, Py-H), 8.04 (d, /=
8.8 Hz, 2H, Ar-H), 8.22 (s, I1H, CH=N), 8.48 (d, J=2.0
Hz, 1H, Py-H); *C NMR (100 MHz, CDCl;) ¢: 14.6, 19.5,
20.0, 65.8, 99.5, 114.3, 121.0, 121.2, 123.4, 128.7, 129.5,
129.7, 130.8, 132.1, 132.5, 133.7, 133.9, 136.4, 137.1,
147.3, 147.7, 147.8, 147.9, 148.2, 150.5, 153.8, 161.0,
162.4. Anal. caled for C;,H»;CIN4O4: C 67.78, H 4.80, N
9.88; found C 67.95, H4.71, N 9.75.

3.5 BirEIREEENR

AR AR AN e 3 BAh L, K
I A S BRAE 23 P IR 10 s, B HARRE T, A
FRFRILANTA3 Frmt sk, RN N 30 gl iy, %, A2
J& 72 h HIAEE AL, JREEAT Gt R E Y 400
pg/mL.

W% 5590 PREE AR Jy A0 i A0 2 0, RIS ) K
BRI e SRR 7 S T Potter M55 55T g
FACEE, AbERJEARRD I E T 24~27 COLEEENELIE,
WFHUE T 20~22 CHMIEEENETR, 72 h A AR, U
BEMB) RAK, TN NIE. RKIIKEZN 400
pg/mL.

TR X G2 /NZEMR (Plutella xylostella) R RD T 1
(Tetranychus cinnabarinus) ¥4t G W (Aphis craccivora).
XTREZ o SR F B 2 (Chilorantraniliprole) Bk
Ii# R (Pyridaben) A1tk B bk (Imidacloprid).

HBM &L (Supporting Information) {L&4) Sa~5k [
'H NMR Al °C NMR K. x4kl a) BL 4 7 AT
X3 (http://sioc-journal.cn/) b T %K.
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