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Synthesis and Bioactivity of Novel Pyridine Phenyl Ethers Bearing
N-heterocycles
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Abstract In order to find novel pyridine phenyl ether lead compounds, a series of novel pyridine phenyl ether derivatives

containing N-heterocycles were prepared by the strategy of active substructure combination. Their structures were determined
by 'H NMR, °C NMR, IR and elemental analysis. Preliminary bioassay data displayed that some of the designed compounds
exhibited good insecticidal activity. Additionally, some target compounds showed significant anti-tumor activities.
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MRS AW iE 1S 0 3, R mkmbe . mERE LT, =R, TR
e S Y N AR Rl U Sy T S I KR
TE—E, Wi T — R VIR W SCHRHE 8 A5 E

SEF R nE EBERATAEY). id '"H NMR. C NMR
MITCER I8 TTIEERAE T P& LA R 4514, Ak,
o Bbrfb &4 IR d3E— Bk, 910 A7 T
G RKH, #0 BisE YRGB 2R g, &8
S A DRI — 8 BB i L A R R
Scheme 1 flT7R.

1 &R511R

1.1 HEYNER
HErL &9 5 &l A 3 540 & &4 146

&R B . CAEARC S 51 S BT AN A,

TRT T ANTE ] 5 2 A HL R B CR 5. AR 1 W]
LA, b CRE1RER, BRERERVESERR R, In#Eli
M5, HE SR 50%, BlE s T e UME
JRTT 1 AW SR R v R B T ¥ S 2% A B AR
A, JE AR B RIAE . f5 i SR I A 1 46 e A
.

R AFRBZEAET H AR A 51 ™ 3 R

Table 1 The effects of reaction conditions on the synthesis of
the title compound 51

Entry Base Solvent Reaction condition Yield/%
1 Pyridine CH;COCH; Reflux 0
2 Na,CO; CH;COCH; Reflux 15
3 Na,CO; CH;CN Reflux 27
4 K,CO; CH;CN Reflux 50
5 K,CO; DMF t=80 C 45

OH Cs,CO _ NaBH, 0
FsC \ / Cl + YO/ 2 3 @/ / N //O/ N\
CH3CH20H hd N,

) CFs
0
socl
—2> N
CH20|2 Cl N —
CF
3 3 _NO,
NO i i CH
)NI\/ 2 HJ\H, RONH,- HCI HNk )N/ 3
H,N n-CHs N
H HCl 5
"R
4a: R = CHy, 4b: R = C,Hs
0
+ HetH —— N
CH4CN Het —
CF
5a~5m
_NO _CN NO, _NO, N/NOZ
SR 1 i
I CHs CH -CHs
- :Het = -3-
5a:Het=4-N” "NH 5b:Het=$N" s 5c:Het=4N" "N’ 5d: Het=-$N"~ N7~ Se:He éNk )N
\J/ /, L J kN P N
| 3
I ’ C4Hg-n
CQH5 C3H7-n
_NO, _NO, N/NOZ
)I\ | i -
.CH _CH3; 5i: Het = -3-
5f Het=§-N)\N/CH3 5g: Het=4-N""N""° 5h Het=§-N)\N 3 EN/\N
N 'Il (o) C2H5‘
OCH,4 OCHs

ER1

HAr b &9 5 f& g2k

Scheme 1 The synthetic route of title compounds 5
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1.2 BirtEMEE 4T

S RICLEFRALEY) Sa. Sc HIRLEIE SRS EURE
RBIHEAT RN, XHTALEY) 5a, 0 75 8.44 ALK B Ayt
BEFR E— NSRRI, 6 8.19 Kb BRIt B T Bk ks
b NH ARSI 5 7.94 & 3R I8 Ak g 3R b —
ARSI, 6 7.38 Abfr O EE UG A PR IR B AN IR
Wl 6 7.16 AbFIXUE IR R IR EPRAN AR g, 6
7.05 Kb IR I Nt e A — AN AR IR 5 4.58 Ak
(1) BRI N 5 B AH A CHy BN, 6 3.81
Wb T = B R IERE IR | —A CH, BIANE R g, 6
3.57 A i) = F VXS BT KPR GE IR 5 b —A CH, AN
IS U 6 7E 45.2 Jb sy S5 2R IR AHE Y CH, Bk 1
(55U, 6 7F 48.0 A1 41.4 Kb [0& 53 )5 B F- KM e R
LB CH BRIETH{E 5 0%, X TLEY) 5¢, 6 £ 8.33
Ak T LU IR R — AN TR 6 7.86 AT
W A B | — AN & 7.37 AL IR
B AE IR, 6 7.09 AR IS RIR E A
SRS, 6 6.97 Abfr W I AL e 38 _E— AN
WU, & 4.62 Kb IG5 R EEFER CH, EFANET
WU, 5 4.34 Kb RLIE N =IRIR | —A> CH, BIANE
WU, 5 4.26 AbI LGNS BT = BEIR 5 4h—A> CH,
PSSR 6 3.02 Ak 1) ERLUEE XS] B F = 3 NCH; |
SANER I 6 2.62 Kb [ DY R UG XN T = BRI
NCH,CH; I CH, BANE IR 6 0.86 Ak = HEIEXT
N F =BE3F NCH,CH; | CH; = ANA IR 0 7F 68.6
H164.0 AL S S X T = BE3R_E R4S CH, BT
EFUE; 6 TE S1.1 MR SR AE R CH, k& T (1)

55U 6 45.5 Rh UGN T =3 NCH,CH; _F CH, i
R 15 5%, 6 35.3 AU BT =B 38 NCH; | CH;
TRJE T M55 108; 0 12.8 AbAJIEEXT BT =35 NCH,CH;
I CH, 5 7 15 .

1.3 EYHIFRHRFEME

HAxtk &4 5a~5m X}/Nlf(Plutella xylostella)-
WF ® (Aphis craccivora) ~ 4 Hb U W (Tetranychus  cin-
nabarinus)F14E K E\(Nilaparvata lugens)1EYD3E 4 45
mk 2 frn. VEBRANSREY, KRZHERLEY
X /NS i AR I — R B, E G B R A
TETLTGHRM A, BEEII Ny 2-FIE W e dk-1,3-ME Mk ot

FIAL A Sb FEMRRIREE N 200 png/mL B X /N 2k ) %
A 100%; 48 BN =GR, 7E S-Le B
YR, S-IETRZEEURA Sd 7R BE A 200 pg/mL B %F
/NSRRI BT V6 AR (100%) EEAR T~ 5- ZFEHUARY) 5¢(85%)
S5-I T HEBURA 5e(63%); £ 5-Fi f EHUR+, 1k
A 5F FN 5g FEMRIRE A 200 ug/mL B X /NS ) 5%
FEEEIIE 100%; 45 BRI ARG, N--F 5L HL
A 5k FEMFRIKFE N 200 pg/mL I XN R % K 3%
HR(100%) ZAN T N- ZEBURH) 5i(67%) F1 N-Z= E= A
5j (60%). BERRE, 48 BAIE 5 NI =B
H AR5 /NS0 1 7 96 2R B v T e AR B
A, 4, 5 br AL G R i A BN s R
SEH, HA k&Y 5¢ A1 5f NN E N 200 pg/mL
I} e BRI BN 45%F0 85%. PRI, 14k H 254k,
R — P g titl, CLFHRE RIAE YR
Itk &4

#£2 Histb &Y 5a~5m 5 B S R 0EENE ©

Table 2 Insecticidal and acarcidal activities of target compounds 5a~5m at 200 pg/mL

d Mortality/%
Compd. Plutella xylostella Aphis craccivora Tetranychus cinnabarinus  Nilaparvata lugens
5a 0 0 0 0
5b 100 24 0 0
Sc¢ 85 45 0 0
5d 100 25 0 0
Se 63 18 21 0
5f 100 85 0 0
5¢g 100 20 0 0
5h 0 0 0 0
5i 67 27 0 23
5j 60 22 0 0
5k 100 30 0 0
51 0 0 0 0
5m 0 0 0 0
Pyridalyl 100 — — —
Imidacloprid — 100 — 100
Fenpyroximate — — 100 —
“4“— refers to “not tested”.
Chin. J. Org. Chem. 2016, 36, 377~383 © 2016 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 379
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1.4 LEYRIRMIEEMY

HArtb &4 Sa~5m X NJEMRSE (Panc-1). A
(HUH-7). A% 7% (HCT-116)A1 A\ F 50 (MCF-7) 44 il
PRIGARSMUIR e 45 SR Nk 3 B, MIHARSE R,
053 b BB AL A 0t DU Fof e 200 R R LA — s P ok 2R
TERTCAIA, UEREI N 2-F I T dE-1,3-ME Mt
PIALEYD Sb % DU s 24t B ik ) F v VR ARG 85 =,
FL2 X HUH-7 A1 MCF-7 40 fafk, F1Cso {2518 12.98
A1 18.45 umol/L, 43| 5 FH: XS ] 24 5 (Cisplatin) 1 5-
R 5 WE (5-Fluorouracil) ) 7& MEAHIT; 4 & EARM A=
LIRS, 1F S-GedE BRI R, 5- 2B Se 5 Panc-1.+
HUH-7 A1 MCF-7 4tk r#mfE AR B s, 78 5-K
AR, 5S-SR EUY) 5F %) Panc-1. HUH-7,
HCT-116 F1 MCF-7 40tk Ibu e i 1t 2 B AL T 5-
CEAFERURY) Sg, H 1Cso {5178 8.29, 10.64, 23.48 Al
18.31 pmol/L, 735l 5 BH X 24 % +i7 3 JE (Sorafenib),
JIi 54 (Cisplatin) F1 - 5- 48 JK W% IE (5-Fluorouracil ) ) 3 P4 #H
2 Y EEEI B EEIRE IR RS, N--FIEERY) Sk )
HUH-7. HCT-116 1 MCF-7 40 skIm S 2L T N-
HEHAN) i A N-ZR IR 5j, JCHXT HCT-116 4H
M AR FIFHIME ICso A 13.20 pumol/L, Z - FH X E 25
5-5RBENE (5-Fluorouracil) (P3G PE. SASKE, &9 5F
A Sk St U ol 40 A A S PR ARG e, LA —
AW 7.

£3  Hintb G Sa~5m RSN E: ¢
Table 3 The cytotoxicity of target compounds 5a~5m

Compd. 1Cs¢/pmol/L

Panc-1 HUH-7 HCT-116 MCF-7
5a >50 >50 >50 >50
5b 15.85 12.98 36.22 18.45
5¢ 13.95 15.25 36.57 29.14
5d >50 26.40 37.12 >50
Se >50 29.32 33.19 >50
5f 8.29 10.64 23.48 18.31
5g >50 40.62 36.51 >50
5h >50 >50 >50 >50
5i 12.15 33.89 18.42 21.06
5j 27.15 23.09 35.03 30.21
5k 11.91 16.27 13.20 15.31
51 >50 >50 >50 >50
5m >50 >50 >50 >50
5-Fluorouracil — — 29.50 18.39
Cisplatin — 12.70 — —
Sorafenib 11.50 — — —
@« refers to “not tested”.
2 #Hig

ARSI ANE T A P R B, vk IRl 7 — &
B R R IA S M B e R R SRAT AR, W1 A
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MRS R TR, 5 H AR /NSRRI R
BOFI R s, Ptk BY) Sby Se. 5d. Sf. 5g Al
S5k FEMRIKRE N 200 pg/mL B XN 6 B 16 SR
N 100%, 85%, 100%, 100%, 100%F1 100%; 1L&4) 5f
LEMRIR A 200 pg/mL B 5Tl IR AL N 85%. 1
Ah, EB AR AL A YR N R AN A4 i A
N AL A ok BA B bR s, s st
A Sk 5 NJRARSE . AP A &5 B A0 N FLAR S 40
PRI 1Cso 8 7301 5 FH 4 % 8 24 28 $. 3 JE (Sorafenib), Jiit
£ (Cisplatin)BY 5- 38 K ¥ ¢ (5-Fluorouracil ) 1 £ {E A T,
HAH— S HIME. X845 JEHE— 0 S e Ak
KA Al 5 ALY it o ge 4t | B Y s

3 S
3.1 X5

X-4 B BRSO E A (LR B A A IR A
7)), I REHEIE; Yanaco-CHN CORDER MT-3 H
FICE T Bruker AM-400 BUAZREHEHRIY, BL CDCl;
AR, TMS AWER; Shimadzu-435 B4 416 {3 (KBr
JER), #EETEER Y H BY(E Bl 1T, 200~300
H). BTHRAE A e, dafk 4-(5- =5 Stk e -
2-J A ) R () 4% SCHR[25] 7V %, 4-(5- =98 TP 3k
M -2 AR ) 2R FH I (2) R 4-(5- = 3 P R b g - 2- i 4
H R B (3) S BCHR 26, 271556 L.
3.2 rhig)fk 5T E-3-FRE-N-FEE-1H-1,3,5- = B-2-
T RR(4)HE B

L&Y 4a G A fE— 250 mL NI,
JAN 20 mmol H A4 N-FEE-N-FEZEAT. 160 mmol 37%
PSR & 60 mL B, #itsE T m A 40
mmol P4 FEREEERR L . 80 mmol W ERER, Tnte, KM
REVEBTHRZE R, TLC EREE, £ Rl S 2 5 15
Wbk, EE, TR, g, FrREAH R
LR E AR AR, P2F 40%, mp. 158~160 C;
'H NMR (400 MHz, CDCls) 6: 3.08 (s, 3H, NCH;), 3.65
(s, 3H, OCH3), 4.35~4.60 (m, 4H, 2X CH,), 9.61 (s, 1H,
NH). KR T 5EE K T W E A 4b.
3.3 HFRUAEYS5SHERK

FE— 50 mL [ EEBEHE S, AN 2 mmol HrAfA 3.2.2
mmol Z & ZFF. 4 mmol TL/KBREEET & 25 mL Z M. I
B, ¥ BRI EIS THEZ IR, TLC Wl s M 52 B
Fe R NRAE AR, HhoE, ZERRIER, FrRkRme
HEMTVCAMER) @ (R L) =8 1 1155, f3E1H
bRt &) Sa~5m.
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1-[4-(5- =5 Y S nb e -2- 35 4 3 ) 5% P 356 1- V- i 1ok
Mg GE-2- 0 % (Sa): B [l AR, P23 66%. m.p. 160~
162°C; "H NMR (400 MHz, CDCl;) d: 3.57 (t, J=8.8 Hz,
2H, CH,), 3.81 (t, J=8.8 Hz, 2H, CH,), 4.58 (s, 2H, CH,),
7.05 (d, J=8.4 Hz, 1H, Py-H), 7.16 (d, J=7.2 Hz, 2H,
Ar-H), 7.38 (d, J=7.6 Hz, 2H, Ar-H), 7.94 (d, J=8.4 Hz,
1H, Py-H), 8.19 (s, 1H, NH), 8.44 (s, 1H, Py-H); °C NMR
(100 MHz, CDCl;) d: 41.4, 45.2, 48.0, 111.6, 121.9, 129.9,
132.0, 136.8, 136.9, 145.3, 145.4, 153.1, 161.3, 165.5.
Anal. calcd for C;sH4F;NsO5: C 50.40, H 3.70, N 18.37;
found C 50.58, H 3.56, N 18.21.

1-[4-(5- =%, FF e g -2- 35 48 2 ) 2 R 0 )- V- 7 ik e
ML -2- 0 iz (Sb): E L [E AR, 72 62%. mp. 175~
176°C; "H NMR (400 MHz, CDCly) 6: 3.37 (t, J=7.6 Hz,
2H, CH,), 3.82 (t, J=7.6 Hz, 2H, CH,), 4.61 (s, 2H, CH,),
7.02 (d, J=8.4 Hz, 1H, Py-H), 7.13 (d, J=7.2 Hz, 2H,
Ar-H), 7.32 (d, J=8.0 Hz, 2H, Ar-H), 7.89 (d, J/=8.8 Hz,
1H, Py-H), 8.39 (s, 1H, Py-H); “C NMR (100 MHz,
CDCly) d: 27.2, 49.8, 52.3, 111.7, 117.5, 122.0, 125.0,
129.9, 136.8, 136.9, 145.2, 145.3, 153.2, 165.4, 174.5.
Anal. caled for Ci,H5F3N,0S: C 53.96, H 3.46, N 14.81;
found C 53.78, H 3.62, N 14.95.

1-[4-(5-= %80 F JE b g -2- R 4 288 ) R R L )-5- 2 3 -3-
PR - N- Tl 3 -1,3,5- = B2 -2- T e (Se): A (0 [l A, 77
56%. m.p. 156~158 °C; '"H NMR (400 MHz, CDCls)
0.86 (t, J=6.0 Hz, 3H, CHj), 2.62 (q, J=6.0 Hz, 2H,
CH,), 3.02 (s, 3H, N-CHj), 4.26 (s, 2H, CH,), 4.34 (s, 2H,
CH,), 4.62 (s, 2H, CH,), 6.97 (d, J=8.0 Hz, 1H, Py-H),
7.09 (d, J=8.0 Hz, 2H, Ar-H), 7.37 (d, J=8.0 Hz, 2H,
Ar-H), 7.86 (d, J=8.0 Hz, 1H, Py-H), 8.33 (s, 1H, Py-H);
C NMR (100 MHz, CDCly) 6: 12.8, 35.3, 45.5, 51.1,
64.0, 68.6, 111.5, 122.0, 125.0, 130.2, 131.6, 136.7, 136.8,
145.2, 153.2, 157.3, 165.4. Anal. calcd for CioH, F3N¢Os:
C 52.05, H4.83, N 19.17; found C 52.21, H4.72, N 19.03.

1-[4-(5- =5 H R ML g -2- 25 4 2 ) 2K HH R )-5-E T 2 -
3-FJE-N-AY3E-1,3,5- = HE-2- T fe(5d): A A, PP
54%. m.p. 160~162 °C; '"H NMR (400 MHz, CDCl) 6
0.76 (t, J=7.2 Hz, 3H, CH;), 1.17~1.26 (m, 2H, CH,),
2.49 (t, J=7.2 Hz, 2H, CH,), 3.02 (s, 3H, NCHj3), 4.21 (s,
2H, CH,), 4.29 (s, 2H, CH,), 4.61 (s, 2H, CH,), 6.96 (d,
J=8.4 Hz, 1H, Py-H), 7.08 (d, J=8.4 Hz, 2H, Ar-H), 7.33
(d, J=8.4 Hz, 2H, Ar-H), 7.85 (d, J=8.0 Hz, 1H, Py-H),
8.33 (s, 1H, Py-H); *C NMR (100 MHz, CDCl3) ¢: 6.0,
15.6, 30.2, 46.1, 48.0, 59.2, 63.9, 106.3, 116.8, 125.0,
126.3, 131.5, 131.6, 140.0, 140.1, 148.1, 152.3, 160.2; IR
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(KBr) v: 3070, 3047, 2965, 2937, 2877, 1604, 1511, 1489,
1290, 1210, 1164, 1081, 1013, 959, 857, 777, 757, 582
em . Anal. caled for CoHp3F3NgO5: C 53.09, H 5.12, N
18.58; found C 53.28, H 5.01, N 18.42.

1-[4-(5- =9 H R ML g -2- J S0 i ) O HH R )-5-1E T 2%~
3-F LN E-1,3,5- = R-2- T i (Se): A (Bl 1A, P23k
50%. m.p. 154~156 “C; '"H NMR (400 MHz, CDCl;) §:
0.76 (t, J=7.2 Hz, 3H, CH;), 1.14~1.17 (m, 4H, 2 X CH,),
2.51 (t, J=6.8 Hz, 2H, CH,), 3.00 (s, 3H, NCHj3), 4.20 (s,
2H, CH,), 4.28 (s, 2H, CH,), 4.59 (s, 2H, CH,), 6.94 (d,
J=8.8 Hz, 1H, Py-H), 7.07 (d, J/=8.4 Hz, 2H, Ar-H), 7.33
(d, J=8.8 Hz, 2H, Ar-H), 7.84 (d, J=8.8 Hz, 1H, Py-H),
8.32 (s, 1H, Py-H); C NMR (100 MHz, CDCl;) J: 8.4,
14.6, 24.4, 30.2, 45.8, 46.0, 59.2, 63.9, 106.3, 116.7, 125.0,
126.3, 131.5, 131.6, 140.0, 140.1, 148.1, 152.2, 160.2.
Anal. calcd for C,HysF3NgO5: C 54.07, H 5.40, N 18.02;
found C 54.21, H 5.22, N 17.83.

1-[4-(5- = 3 FE ML g -2- 35 A 2 ) 2 R L )-5- FR 4 0 -
3- PSSR HE-1,3,5- = R -2- 0 i (5F): A (o [E4k, o
48%. m.p. 152~154 ‘C; '"H NMR (400 MHz, CDCl;) o:
3.12 (s, 3H, NCHs), 3.49 (s, 3H, OCH;), 4.41~4.92 (m,
6H, 3 X CH,), 7.02 (d, J=8.8 Hz, 1H, Py-H), 7.14 (d, J=
8.4 Hz, 2H, Ar-H), 7.40 (d, J=8.4 Hz, 2H, Ar-H), 7.92 (d,
J=8.8 Hz, 1H, Py-H), 8.41 (s, 1H, Py-H); *C NMR (100
MHz, CDCly) d: 36.3, 51.9, 60.2, 65.3, 69.3, 111.5, 121.9,
124.7, 129.9, 131.3, 136.8, 145.3, 145.4, 153.2, 157.6,
165.5. Anal. caled for CigH oF5sN¢Oy4: C 49.09, H 4.35, N
19.08; found C 48.92, H 4.54, N 19.26.

1-[4-(5- =9 H R ML g -2- J S O ) O HH R )-5- £ 4 0k -
3-FH LN 3E-1,3,5- = R-2- W % (5g): A Bk, Fo3
52%. m.p. 127~129 “C; '"H NMR (400 MHz, CDCl5) §:
1.10 (t, J=6.8 Hz, 3H, CH3), 3.12 (s, 3H, NCHj3), 3.71 (q,
J=17.2 Hz, 2H, OCH,), 4.35~4.98 (m, 6H, 3 X CH,), 7.05
(d, J=8.0 Hz, 1H, Py-H), 7.13 (d, J=8.0 Hz, 2H, Ar-H),
7.44 (d, J=8.0 Hz, 2H, Ar-H), 7.94 (d, J=8.8 Hz, 1H,
Py-H), 8.40 (s, 1H, Py-H); *C NMR (100 MHz, CDCl;) 6:
13.7, 36.0, 51.4, 66.0, 68.1, 69.9, 111.5, 121.7, 125.0,
129.6, 129.7, 131.4, 136.7, 136.8, 145.1, 1452, 152.9,
157.3, 165.5; IR (KBr) v: 3074, 3051, 2982, 2928, 2870,
1600, 1515, 1492, 1263, 1202, 1161, 1078, 1046, 891, 830,
764, 530 cm™'. Anal. caled for CoH, F5NO,: C 50.22, H
4.66, N 18.49; found C 50.37, H 4.48, N 18.35.

1-[4-(5- =55 H FH ik g - 2- i A 25 ) % Y R -5 - V-
fif 5 -1,3,5-M8 R -4- WP % (Sh): AR, F2R 64%.
m.p. 138~140 °C; 'H NMR (400 MHz, CDCl5) 6: 3.07 (s,
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3H, NCH,), 4.72 (s, 2H, CH,), 4.86 (s, 2H, CH,), 4.92 (s,
2H, CH,), 7.02 (d, J=8.4 Hz, 1H, Py-H), 7.14 (d, J=7.2
Hz, 2H, Ar-H), 7.39 (d, J=7.6 Hz, 2H, Ar-H), 7.91 (d, J=
8.8 Hz, 1H, Py-H), 8.41 (s, 1H, Py-H); *C NMR (100
MHz, CDCl5) d: 34.5, 51.3, 77.1, 79.8, 111.6, 122.0, 129.6,
131.3, 136.8, 136.9, 145.3, 145.4, 153.3, 157.8, 165.4.
Anal. caled for Ci7H ¢F3sNsO4: C 49.64, H 3.92, N 17.03;
found C 49.82, H3.73, N 17.21.

1-[4-(5- =5 FF 2L L e -2- 2 A 22 ) R HH 2 )-4- AR IR
BR(50): FAMGEA, 723 55%. mp. 78~80 C; 'H NMR
(400 MHz, CDCl;) 0: 1.10 (t, J=8.0 Hz, 3H, CH3), 2.41 ~
2.54 (m, 10H, 5X CH,), 3.55 (s, 2H, CH,), 7.01 (d, J=8.0
Hz, 1H, Py-H), 7.10 (d, J=8.0 Hz, 2H, Ar-H), 7.40 (d, J=
8.0 Hz, 2H, Ar-H), 7.90 (d, J=8.0 Hz, 1H, Py-H), 8.46 (s,
1H, Py-H); *C NMR (100 MHz, CDCl;) d: 12.0, 52.3,
52.8, 53.1, 62.4, 111.3, 121.1, 125.0, 130.5, 135.5, 136.6,
145.4, 145.5, 152.1, 165.9. Anal. calcd for CoHF;N;0: C
62.45, H 6.07, N 11.50; found C 62.63, H 5.89, N 11.32.

1-[4-(5- = 5, FFY L itk g -2- 3 B 32 ) 2 3 1-4- 2R JE IR
B2(55): AMEA, 7Z 53%. mp. 99~101 ‘C; 'H NMR
(400 MHz, CDCl3) 6: 2.71 (s, 4H, 2X CH,), 3.28 (s, 4H,
2XCH,), 3.65 (s, 2H, CH,), 6.92 (t, J=8.0 Hz, 1H, Ar-H),
7.00 (d, J=8.0 Hz, 2H, Ar-H), 7.06 (d, J=8.0 Hz, 1H,
Py-H), 7.20 (d, J=8.0 Hz, 2H, Ar-H), 7.33 (t, J=8.0 Hz,
2H, Ar-H), 7.50 (d, J=8.0 Hz, 2H, Ar-H), 7.94 (d, J=8.0
Hz, 1H, Py-H), 8.53 (s, 1H, Py-H); *C NMR (100 MHz,
CDCly) 0: 49.2, 532, 62.5, 111.4, 116.1, 119.7, 121.3,
125.1, 129.2, 130.5, 135.4, 136.7, 136.9, 145.5, 145.6,
151.4, 152.3, 165.9. Anal. calcd for C»3H,,FsN3;0O: C 66.82,
H 5.36, N 10.16; found C 66.98, H 5.21, N 10.02.

1-[4-(5- = 5, FFY L bk g -2- 3 4 32 ) 2K R 3 1-4- 5 2 R
B2 (5k): A GEAE, 77FR 41%. mp. 103~105 C; 'H
NMR (400 MHz, CDCly) d: 2.47 (s, 6H, 3 X CH,), 3.49 (s,
4H, 2XCH,), 6.95 (d, J=8.4 Hz, 1H, Py-H), 7.05 (d,
J=8.4 Hz, 2H, Ar-H), 7.21~7.28 (m, 5H, Ar-H), 7.34 (d,
J=8.4 Hz, 2H, Ar-H), 7.84 (d, J=8.8 Hz, 1H, Py-H), 8.40
(s, 1H, Py-H); *C NMR (100 MHz, CDCl;) J: 47.8, 57.1,
57.8, 106.0, 115.9, 119.8, 121.8, 123.0, 124.0, 1252,
130.2, 131.3, 131.4, 132.8, 140.2, 140.3, 146.9, 160.6; IR
(KBr) v: 3082, 3027, 2942, 2874, 2802, 2766, 1615, 1603,
1509, 1485, 1392, 1336, 1258, 1160, 1075, 1011, 847, 741,
698 cm ', Anal. caled for CpH,sFsN;0: C 67.43, H 5.66,
N 9.83; found C 67.59, H 5.51, N 9.65.

1-[4-(5- = %5 B JE n i -2- 35 4 3k ) 2% R 66 ) b (1)
FEEE, 7% 50%. mp. 44~46 ‘C; 'H NMR (400
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© 2016 Chinese Chemical Society & SIOC, CAS

MHz, CDCly) 6: 2.48 (t, J=4.4 Hz, 4H, 2X CH,), 3.52 (s,
2H, CH), 3.72 (t, J=4.8 Hz, 4H, 2X CH), 7.00 (d, J=8.4
Hz, 1H, Py-H), 7.10 (d, J=8.4 Hz, 2H, Ar-H), 7.39 (d, J=
8.4 Hz, 2H, Ar-H), 7.88 (d, J=8.8 Hz, 1H, Py-H), 8.44 (s,
1H, Py-H); “C NMR (100 MHz, CDCl;) J: 53.6, 62.8,
67.0, 111.3, 121.2, 130.5, 135.1, 136.6, 136.7, 145.4,
145.5, 152.2, 165.8. Anal. calcd for C;;H;F3N,0,: C
60.35, H 5.06, N 8.28; found C 60.51, H 4.92, N 8.46.

1-[4-(5- =5 FF R bk g -2- i A0 05 ) O PR L TR U (Sm):
H sk, 77 52%. mp. 45~47 C; 'H NMR (400
MHz, CDCly) &: 1.36~2.31 (m, 10H, 5XCHy), 3.39 (s,
2H, CH,), 6.90 (d, J=8.4 Hz, 1H, Py-H), 7.00 (d, J=8.4
Hz, 2H, Ar-H), 7.29 (d, J/=8.8 Hz, 2H, Ar-H), 7.79 (d, J=
8.8 Hz, 2H, Py-H), 8.36 (s, 1H, Py-H); *C NMR (100
MHz, CDCl;) d: 23.4, 25.0, 53.5, 62.2, 110.2, 120.0, 129.5,
135.0, 135.5, 135.6, 144.4, 144.5, 151.0, 164.9. Anal. calcd
for CisHoF3N,0O: C 64.28, H 5.69, N 8.33; found C 64.11,
H 5.83, N 8.50.

3.4 HEHTEMENE

oA B P BT B R R N S (Plutella
WF HU (Aphis  craccivora) « K W B
(Tetranychus cinnabarinus)F1# K E\(Nilaparvata lugens).
X 25 7 4r il N e HUTA Bf (Pyridalyl) < PG H B
(Imidacloprid)Fl ML i (Fenpyroximate).

I E: X TG, Ha 8 R RREL— € i &
()52, FHEmtiR-80 FLALFIK DMF RS HI 1%E;
W, AR5 AR RIS 2] 200 pg/mL 25, HeE
WEERIZ5W00] AT R RS, RN 3 IREH, W
Spayics

NS SR AR IR e, B SKIRRLE IR R
T, BE 2~3s, AR R, B
3L 3 Fr. BRSSPSR ICIUT IR A ERAR b, R AT S,
TN EAFRIEH 10 em K EAVE P, BN 2 0/l
g, AP a s O, KR s E T A F = A,
=5 2 d.

xylostella) -

#H Bh#1 kL (Supporting Information) {L&%) Sa~5m )
"HNMR Al °C NMR [, 32kl n] DL 2 A1
vk (http://sioc-journal.cn/) I T %K.
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