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B S IEIE A SR RO B RTINS IR B AE MR

o AR E = OB’
aEE FEMC HoEre
(HIB R TEE FIE 226019)
CYCIRH KA S TR B BT 212003)
(CFAIEREZ AT AL FEIE 226019)

FE T IR Rk &4 h R Y, BV PR, W IR A R T — R AR W SCER R IE (1)
TR EA s e B 5 M R R S 25 R 2R . K TH NMR, C NMR, MS RTCE il 7 B stk &Yk, w151
AEVEENNRE RRY, AW ERE — A Bt ENRK BN 500 ug/mL i, b4 6b F1 6¢ Xl Bk 4%
TSN 60%F1 70%, 1G4 6a, 6b, 6¢ I 6d X #5 & ELKI AR KA 5344 100%, 100%, 100%F1 90%. 43k & F
%100 pg/mL B, A1) 6a, 6b F1 6d X 1 K BRI H R SEKCE IR AR, HRFEE5 528 60%, 60%FH 50%. LLAT,
&) 6f, 6g F1 6m 7E IR Iy 500 pg/mL I RERS B R FEZE 435128 80%, 70%F0 90%.

BRI mENE; MEMENE; SRR EITETE

Synthesis and Biological Activities of Novel Pyrazole
Oximes Containing Substituted Pyrimidine Group

Dai, Hong" Ye, Linyu“ Li, Yang” Fang, Yuan®
Shi, Yujun*“? Liang, Zhipeng® Shi, Jian™*
(“ College of Chemistry and Chemical Engineering, Nantong University, Nantong 226019)
chool of Environmental an emical Engineering, Jiangsu University of Science and Technology, Zhenjiang
b School of Ei l and Ch | Ei Ji Ui S d Technol Zh 212003
(¢ Analysis and Testing Center, Nantong University, Nantong 226019)

Abstract In order to explore novel potent pesticide from pyrazole oxime derivatives, a series of new pyrazole oxime com-
pounds carrying substituted pyrimidine moiety were synthesized by the method of active substructure combination. The struc-
tures of the title compounds were characterized by 'H NMR, '>C NMR, MS and elemental analysis. Preliminary bioassay data
displayed that some target compounds showed certain insecticidal activities. At the concentration of 500 pg/mL, compounds
6b and 6¢ exhibited 60% and 70% insecticidal activity against Aphis craccivora, compounds 6a, 6b, 6¢, and 6d had 100%,
100%, 100% and 90% insecticidal activity against Nilaparvata lugens. When the concentration was reduced to 100 pg/mL,
compounds 6a, 6b and 6d were still active against Nilaparvata lugens with inhibitory values of 60%, 60% and 50%, respec-
tively. In addition, insecticidal activities against Oriental armyworm of compounds 6f, 6g and 6m were 80%, 70% and 90%,
respectively, at 500 pg/mL.

Keywords pyrimidine; pyrazole oxime; synthesis; bioactivity
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(Fenpyroximate), %L &) EA HEIPL. FR R4
AT /NG L, AT T A 2 R A T
Ja R 25 TAEH 2y 4y LI B R 256, X H S5 /AT
B, Gt 72 B R A YIS M B R AT AR
Y. 40 Fu S5 PSR S BRI e 2R it 5 A A4 A 6
AR S B AT, Wang 20OV i ) 2 T I R EUAY,
E’JﬂktuékﬂﬁﬂﬂA% B If)” R IR 5 R E IS, Dai
SR & WREER 54k 549 C SR
iﬁ?ﬁ?ﬂ@%ﬁE%%ﬁf/ﬁﬁﬁ( 1. J35k, BERERA ST A
TEREMERPEE R, ERASEANIGEZ
ISR, ARk, mEnE KA AW IR H R AR oR =B
AT T 51 AR AR K BORE 702688, G JSmsnE
KWEWH 1t A RSEEE A A&
B TR A 10 Tk, AT B SR
BB A 0 T B e s 2R A S, AT 9 DA M 0
REFEY), TEOR B MEMeS R I 5Ea b, R &1
FHPHETTIE, R B IE J IR 548 5 N5 53+ &5

F (B 2), 4% 7 14 SR W OCHRARIE [ & iR e IR 45 4
MG 25T A, B AR S IS5 4 "H NMR,
BC NMR, MS FIIe & A HrMHR AL, [FR T & b &
WiEAT THEP B AEYE TN, 25 3 B bs B &
YA RUT ) BSCR, BT B bR35 AR R I H 2R
. HAMEA PG B 26 4 Scheme 1 B,

1 &R511R

1.1 BHRULEYIRNERK
fEHPMEERE R, JATUEEY) 6a E‘JABS‘Z

ﬂﬁ

/ /

Fenpyroximate A

TG, R T AR BT 6a R 52,

% 1 /LA, KA NN-—HFEF I (DMF) N
W, A 60 CRN 10 h, 264 B b S
BT, G 6a UEN 51%, %715 R BT
A, i LS SR B LRI AR B TR, SR T VR Hh A
FTHEMHRLEY, 8L 'H NMR, PC NMR,
MS FICER 7307 55 F B L5 kAT T RAE.

R AFE SR BAsE S 6a & B R0
Table 1  The effects of reaction conditions on the synthesis of
the target compound 6a

Entry Base Solvent Reaction condition  Yield/%
1 Et;N CH;COCH;  Reflux for 10 h 0

2 Na,CO; CH3COCH; Reflux for 10 h 0

3 K,CO;  CH3COCH; Reflux for 10 h 0

4 K,CO; CH;CN Reflux for 10 h 28

5 K,CO; DMF 60 C for10h 51

1.2 EYRIEL RN

BATCLERCEDD of MRS 5 RS £ v B
HEAT AT, 6 7.79 AL HLIEXT T CH=N SR IE; 6
7.57 REPRUEE AR IN BN IR IE; 5 7.32 &b
WU R R IR BN IR, 6 6.82 Abir LI Ry 2K
BP0 5.71 Kb BRI s g ER | —A
SR 6 5.03 AbIR RGNS BT 5 R AIE R CH,
EPANE RIS, O 3.77 MbRBLIG A S IR A R
AR EEAERIRIIE; & 3.72 AbH BRI g g R AR
AN B AR BN ARSI, & 3.60 AbIEIER
WL RIR 17 F L | = /l\ﬁB’Jﬂ&tl&cm% J 2.34 KbHELIE Sy

O
Y@r

B MR AL S A~C Rt g5k K

Figure 1 Chemical structures of fenpyroximate and compounds A~C

....................

Fenpyroximate

B2 HisE? 6 11t rnER
Figure 2 Design strategy of the target compounds 6
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BHLE
o) ~o
7 N S 1) K,CO S 1) CH;OHH
HSQCOOH . | )N\ (1) KoCO;4 | /)N\ @COOH (1) CH30H/H,SO,
N0 ONTso,cH,  (QHC N0 N s = (2) LIAIH,/THF
1
~o ~o
fN 7\ OH SOCl, f)N\ //\:\>_/CI
o N/)\S/_ CHCl, g N g e
2 3 (-S:4-posion or 2-position)
OH ~
N 0
\
0-N
CH?ii:@ NH,0H- HCI )ii:% 3 /E%ﬁji /\ wa
N o \\R2 KOH/CHsOHor N ) o <Xg2  KCOyDMF o7 N s i= NS
’T‘ KOH/CH30H 'Tl ®/o
R1 4 R‘l 2//

6a: R'=CH;, R?=H 5

6b: R'=CH3, R?= 4-F

6c: R' = CH3, R? = 4-Cl

6d: R' = CH3, R?>= 4-Br

6e: R' = CH;, R?= 4-I

6f: R' = CH;, R? = 4-OCH,4

6g: R' = CH;, R? = 3,4-F,

6h: R" = 4-CH3CgHy, R? = 4-CHjg

6i: R' = CH3, R?=H

6j: R' = CH;, R%, = 3-F

6k: R' = CH5, R? = 4-Br

6l: R' = CHj, R? = 4-|

6m: R' = CHj, R% = 4-OCF,
6n: R' = 4-FC¢H,, R = 4-F

6a ~ 6h (-S: 4-posion)
6i ~ 6n (-S: 2-position)

B 1 HARMEEY 6 & Ut

Scheme 1 Synthetic route of the title compounds 6

MHEWRER 347 F R B = AN R, 6 78 75.4 AbRIIER
5ORAHER CH, RS T HI1E FE; o 55.7 &bimig g
RIAAH R OCH; ik J5F 115 T I 6 54.0 Ab gy L s
WE IR E 5 > OCH, T SR 1 IR15 506 6 34.2 Ab i Ay
MEREIR -7 PR BR SR T HOME S U, 6 14.8 ARARJUEE gt s
I 37 H B i S5 1 A = 0.

1.3 {LEYIREEY

H ¥t &%) 6a~6n Xl K (Aphis craccivora) #5 %
T\ (Nilaparvata lugens) TN B (Oriental armyworm)H15
HIEENRSE R R 2. VP A LSRR, o H
P& B — AR RTEE. (&Y 6b 1 6c £
W 500 pg/mL B XFEF B RIEE 53 50N 60% 1
70%, H G4 6a~6g LEMIIR BN 500 pg/mL B X6 K
AR FEH 5 3N 100%, 100%, 100%, 90%, 80%, 80%
1 80%, HH LAY 6a, 6b, 6¢ F1 6d X 18 K E IR K
P55 0 R 2 0 R AE 24, bk, 1bE4 6f, 6g A1 6m 71l
IR EEA 500 pg/mL IR HUR B B0 IR 7 1R 25OR,
FANHI 253 5 A 80%, T0%H1 90%. 4R FE 4 & 100
ng/mL I, tb&4) 6a, 6b Fl 6d %46 CEI A — M)
A HEE, HORIER 0N 60%, 60%A1 50%.

WP B AR B PR SSE BoR, IR EE A 200
ug/mL B HAREAEY) 6a~6n X 5 JIK B0 1# (Botrytis
cinerea) %)\ 78 %95 # (Pseudoperonospora cubensis)Fll
N AR B (Erysiphaceae)Y) R R P H A G PE.

1022 http://sioc-journal.cn/

#2 HELEY 6a~6n HIF HiEPEGET /%)
Table 2 Insecticidal activities (mortality/%) of target com-
pounds 6a~6n

. Nilaparvata Oriental
Aphis
Compd. craccivora lugens drmyworn
500 pg/mL 500 100 500 100
pg/mL  pg/mL  pg/mL pg/mL
6a 0 100 60 0 —
6b 60 100 60 60 —
6¢ 70 100 0 0 —
6d 0 90 50 0 —
6e 0 80 0 —
6f 0 80 0 80 0
6g 0 80 0 70 0
6h 0 0 — 0 —
6i 0 0 — 0 —
6j 0 0 — 0 —
6k 0 0 — 0 —
61 0 0 — 0 —
6m 0 0 — 90 0
6n 0 0 — 0 —
Imidacloprid 100 100 100 — —
Pyridalyl — — — 100 100

© 2017 Chinese Chemical Society & SIOC, CAS

a « ”

refers to not tested.

MUL LG8 et vl Y, Ry B e 454 B e 5\
B mefiE o1 rh, SRR B AL A YRR, 157
BRIV IR KBR, L HARYIXS b dUs B R 47
IR IR YR, X4 Ja 4R Rt el AL S S5 A
WA WS PERT FE SR 03t 1 3 210 20 Hodi.

Chin. J. Org. Chem. 2017, 37, 1020~1026



Chinese Journal of Organic Chemistry

2 Zhig

ALz HIEYE S i PH 07, a1 14
AN 2 B BAR I e R S R L e S AT AR . WP IR
PSP ZE R B, RN BN 500 pg/mL B, {1k
¥ 6b FlI 6¢ X BRI R R AR A, HAMHI 25 1R
60%H1 70%, LAY 6a~6g ik €A HIFNH]Z 55 H
100%, 100%, 100%, 90%, 80%, 80%F 80%. L&) 6f,
6g A1 6m X Kl H 2 I H AT IR VR AR, FLRFEAR 4393
9 80%, 70%F1 90%. 4l £ %4 100 pg/mL B, b
&4 6a, 6b 1 6d XT#E K EWIFR I H —E A KRR,
HAMHEI R HN 60%, 60%F1 50%. HRTHE—T K45 H)
WAL A0S VR 7T IEAE3E T .

3 SEEEy
31 X5

X-4 BUEF BR A s e A AL B AR A R A
7)), R TR LA IE; Yanaco-CHN CORDER MT-3 H 3
JCER I HTAX; LCQ-Advantage Y5 i % ; Bruker AM-400
R REFEIRAL, LA CDCly N7, TMS NWAR; FZHT
RN H BY(F BilgEEe T, 200~300 H). FrAR
BIRHTal. Hriafk 1 ZIRSCER[21]07 i %, 2 13 5
HESCHR[22] 7 VM £, 1-HUA -3 - FR -5 - AR R AR kit
W4 P2 () R 1 - 3 -3 Y - S-IUA R 2R S S i -4 FY
it 115 (5) 42 FE SCHR[23 ~ 2517 vl 4%

32 BirkEY6 HERK

fE— 100 mL [AECKENEF, A 5 mmol H1[E4K 5.6
mmol F1[f]44 3 & 30 mL Ji/K DMF, =Zig#HisE T, mH
IR 12 mmol BREREH. INEE, ¥ BIE A YIS THE
& 60 C. MZOIE(TLO)ME:. KMNEHE, MM IR
A 40 mL /K, A 28R CERREBEOR, BHUZRTEK
REREA T8, g, R Z RV, FrfS sk Ry ifih
Bt/ 2R TGV - V=20 : 1) NEEIFIBATEE BT 25,
23] Hbr b &%) 6a~6n.

1- FP 332 5 SR S W4 F S - O- {[4-(4,6-—
P 0 56 g -2 356 ) O 3 L 15 (6a): (1 € R 4, o
51%. m.p. 81~83 ‘C; 'H NMR (400 MHz, CDCl;) 6:
7.81 (s, 1H, CH=N), 7.56 (d, J=8.0 Hz, 2H, Ar-H),
7.29~7.33 (m, 4H, Ar-H), 7.08~7.12 (m, 1H, Ar-H), 6.88
(d, J=8.0 Hz, 2H, Ar-H), 5.70 (s, 1H, Pyrimidine-H), 5.02
(s, 2H, CH,), 3.72 (s, 6H, 2 X OCHs), 3.59 (s, 3H, NCH3),
2.35 (s, 3H, CH;); *C NMR (100 MHz, CDCl;) 6: 170.9,
170.4, 156.7, 147.7, 146.8, 140.9, 138.7, 135.4, 130.0,
129.1, 128.6, 123.7, 115.2, 100.2, 86.1, 75.4, 54.0, 34.2,
14.8; MS (ESI) m/z: 492 [M+1]". Anal. caled for
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C,sHasNsO,S: C 61.08, H 5.13, N 14.25; found C 61.21, H
5.01, N 14.39.

1-H -3 - FH Bk -5 (4- 95 2R S0 2k ) Mk k-4 - % - O -
{[4-(4,6- — VPV AR B s o 2 3 ) ) 28 P 06} 5 (6b): T
KA, 773 48%. "H NMR (400 MHz, CDCLy) d: 7.73 (s,
1H, CH=N), 7.51 (d, J=10.4 Hz, 2H, Ar-H), 7.23 (d, J=
10.4 Hz, 2H, Ar-H), 6.75~6.96 (m, 4H, Ar-H), 5.64 (s,
1H, Pyrimidine-H), 4.95 (s, 2H, CH,), 3.65 (s, 6H,
2XOCH3), 3.54 (s, 3H, NCH3), 2.27 (s, 3H, CH;); "°C
NMR (100 MHz, CDCl;) 6: 170.9, 170.4, 161.5, 159.0,
157.5, 153.9, 152.6, 150.8, 147.7, 146.9, 140.7, 138.6,
135.3, 129.2, 128.5, 120.0, 117.0, 112.0, 100.0, 86.1, 75.4,
54.0, 34.5, 14.7; MS (ESI) m/z: 510 [M~+1]". Anal. calcd
for C,sH,4FNsO,S: C 58.93, H 4.75, N 13.74; found C
58.79, H 4.88, N 13.62.

1-FBE-3- R -5 (4- GRS 2k ) ik k-4 - F % - O -
{[4-(4,6- — H 48 JE s g - 2Tt 528 ) ) 2 HH 8 ) i (6e): T (2L 7
R, 72F 53%. '"H NMR (400 MHz, CDCl;) : 7.80 (s,
1H, CH=N), 7.58 (d, J=8.0 Hz, 2H, Ar-H), 7.25~7.30
(m, 4H, Ar-H), 6.82 (d, J=8.8 Hz, 2H, Ar-H), 5.70 (s, 1H,
Pyrimidine-H), 5.00 (s, 2H, CH,), 3.72 (s, 6H, 2 X OCHj3),
3.59 (s, 3H, NCH3), 2.34 (s, 3H, CH;); >C NMR (100
MHz, CDCl;) 0: 170.9, 170.5, 155.2, 153.3, 150.9, 147.2,
147.0, 140.5, 138.6, 135.4, 131.2, 129.9, 128.5, 119.2,
116.6, 112.0, 100.2, 86.2, 75.5, 54.1, 34.7, 14.6; MS (ESI)
m/z: 526 [M~+1]". Anal. caled for C,sH,CINsO,S: C
57.08, H 4.60, N 13.31; found C 57.22, H 4.48, N 13.18.

1-F B -3-F B -5 (4- R R )itk e -4 - H % - O-
{[4-(4,6- — W S B e g - 2B ) | R 2k ) 5 (6d): 1 (0[]
&, P23 55%. mp. 92~94 C; 'H NMR (400 MHz,
CDCly) 6: 7.80 (s, 1H, CH=N), 7.58 (d, J=8.4 Hz, 2H,
Ar-H), 7.40 (d, J=8.8 Hz, 2H, Ar-H), 7.28 (d, J=8.4 Hz,
2H, Ar-H), 6.77 (d, J=8.8 Hz, 2H, Ar-H), 5.71 (s, 1H,
Pyrimidine-H), 5.00 (s, 2H, CH,), 3.72 (s, 6H, 2 X OCHj),
3.59 (s, 3H, NCH;), 2.33 (s, 3H, CH;); °C NMR (100
MHz, CDCls) d: 170.9, 170.4, 155.7, 147.0, 146.9, 140.5,
138.6, 135.4, 133.2, 1329, 129.2, 128.5, 119.4, 117.0,
116.2, 100.2, 86.1, 75.5, 54.0, 34.2, 14.5; MS (ESI) m/z:
570 [M+1]". Anal. calcd for C,sH,4BrNsO,S: C 52.64, H
4.24,N 12.28; found C 52.75, H 4.10, N 12.41.

1-F IR -3- B I -5 (4- TR S 2 ik k-4 - HH % - O -
{[4-(4,6-— F AR s g -2 - 35 ) | 2K FH 3 ) fi (6e): T (3
R, 773 51%. "H NMR (400 MHz, CDCL3) d: 7.80 (s,
1H, CH=N), 7.57~7.60 (m, 4H, Ar-H), 7.28 (d, J=8.4
Hz, 2H, Ar-H), 6.65 (d, J=8.8 Hz, 2H, Ar-H), 5.71 (s, 1H,

http://sioc-journal.cn/ 1023
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Pyrimidine-H), 5.00 (s, 2H, CH,), 3.72 (s, 6H, 2 X OCHj;),
3.59 (s, 3H, NCH3), 2.33 (s, 3H, CH;); °C NMR (100
MHz, CDCl;) 6: 170.9, 170.4, 156.6, 154.7, 150.9, 147.0,
146.9, 140.5, 139.2, 138.8, 138.6, 135.4, 129.2, 128.5,
119.6, 118.0, 117.5, 100.2, 86.5, 86.1, 75.5, 54.0, 34.2,
14.5; MS (ESI) m/z: 618 [M+1]". Anal. calcd for C,sH,4I-
NsO,S: C 48.63, H 3.92, N 11.34; found C 48.50, H 4.06,
N 11.47.

1- F -3 - i k- 5-(4- P AR B DR U0 Pk e -4 - HT % - O-
{[4-(4,6- — FF S8k m g -2 6 ) ) % FR S ) i (of): 1 6 ]
1, F2E 56%, mp. 97~99 C; 'H NMR (400 MHz,
CDCly) 6: 7.79 (s, 1H, CH=N), 7.57 (d, J=8.4 Hz, 2H,
Ar-H), 7.32 (d, J=8.0 Hz, 2H, Ar-H), 6.82 (s, 4H, Ar-H),
5.71 (s, 1H, Pyrimidine-H), 5.03 (s, 2H, CH,), 3.77 (s, 3H,
OCH,), 3.72 (s, 6H, 2XOCHj3), 3.60 (s, 3H, NCH;), 2.34
(s, 3H, CHs); °C NMR (100 MHz, CDCls) d: 170.9, 170.4,
155.8, 150.6, 148.5, 146.8, 141.0, 138.7, 135.6, 135.3,
129.1, 128.5, 126.9, 116.3, 114.9, 99.8, 86.1, 75.4, 55.7,
54.0, 34.2, 14.8; MS (ESI) m/z: 522 [M+1]". Anal. calcd
for CyH,7Ns505S: C 59.87, H 5.22, N 13.43; found C
59.75, H 5.36, N 13.30.

1-FF 3 -3 F 352 (3,4- — G2 S0 ik ) Nk 1 - 4 - S -
O-{[4-(4,6- — S mrng 2B 56 | R H 2L i (6g): Bl
HOIRY, 773 46%. '"H NMR (400 MHz, CDCl;) 6: 7.73
(s, IH, CH=N), 7.50 (d, J=8.4 Hz, 2H, Ar-H), 7.22 (d,
J=8.0 Hz, 2H, Ar-H), 6.97~7.04 (m, 1H, Ar-H), 6.49~
6.70 (m, 2H, Ar-H), 5.62 (s, 1H, Pyrimidine-H), 4.92 (s,
2H, CH,), 3.64 (s, 6H, 2XOCH;), 3.53 (s, 3H, NCH,),
2.26 (s, 3H, CH;); C NMR (100 MHz, CDCl;) 6: 170.9,
170.4, 153.0, 152.4, 151.0, 147.1, 146.9, 140.3, 138.6,
135.4, 129.3, 128.5, 118.3, 114.0, 111.8, 110.7, 108.4,
105.6, 100.2, 86.2, 75.5, 54.1, 34.7, 14.5; MS (ESI) m/z:
528 [M+1]". Anal. calcd for C,sHa3F,NsO,4S: C 56.92, H
4.39, N 13.28; found C 57.05, H 4.51, N 13.17.

1-(4-F JE 2R ) -3 - FA k- 5-(4- Y L 4 4 2 ) i k-4 FEY
ik -O-{[4-(4,6-— FH AR LM g -2- i 35 | H 56 L5 (6h): G
TIHLIRYD, 72 50%. 'TH NMR (400 MHz, CDCL5) §: 7.83
(s, 1H, CH=N), 7.58 (d, J=8.0 Hz, 2H, Ar-H), 7.46 (d,
J=8.4 Hz, 2H, Ar-H), 7.32 (d, J=8.4 Hz, 2H, Ar-H), 7.14
(d, J=8.0 Hz, 2H, Ar-H), 7.04 (d, J=8.4 Hz, 2H, Ar-H),
6.77 (d, J=8.4 Hz, 2H, Ar-H), 5.70 (s, 1H, Pyrimidine-H),
5.05 (s, 2H, CH,), 3.72 (s, 6H, 2X OCHj3), 2.43 (s, 3H,
CHj3), 2.31 (s, 3H, CHj), 2.27 (s, 3H, CHj); >C NMR (100
MHz, CDCl;) 6: 170.9, 170.4, 154.7, 148.0, 147.5, 140.8,
138.7, 137.1, 135.4, 135.0, 133.2, 130.3, 129.7, 129.2,
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128.5, 122.1, 115.3, 101.6, 86.2, 75.5, 54.0, 21.0, 20.6,
15.1; MS (ESI) m/z: 582 [M-+1]". Anal. caled for
C3,H3N50,S: C 66.07, H 5.37, N 12.04; found C 66.21, H
5.25,N 12.15.

1- HH 3 -3 B L -5 O AR Lt Mk -4- H % -O- {[2-(4,6- —
FR AR M - 2- R 6 | 2K FR R L 5 (6i): E bR, 7=
48%. '"H NMR (400 MHz, CDCl;) 0: 7.75 (s, 1H, CH=N),
7.60~7.62 (m, 1H, Ar-H), 7.28~7.46 (m, 5H, Ar-H),
6.86~7.12 (m, 3H, Ar-H), 5.66 (s, 1H, Pyrimidine-H),
5.21 (s, 2H, CH,), 3.66 (s, 6H, 2>X OCHjs), 3.59 (s, 3H,
NCHjy), 2.33 (s, 3H, CH;); >C NMR (100 MHz, CDCl5)
170.8, 170.2, 156.7, 147.8, 146.8, 142.2, 140.6, 137.1,
130.2, 130.0, 129.6, 129.0, 128.4, 127.9, 125.9, 123.7,
118.0, 115.3, 100.2, 86.1, 74.0, 53.9, 34.2, 14.8; MS (ESI)
m/z: 492 [M~+1]". Anal. calcd for C,sH,5N50,4S: C 61.08,
H 5.13, N 14.25; found C 60.93, H 5.27, N 14.13.

1-H R -3-F -5 (3-SR S 25 ) Mk k- 4- H % - O -
{[2-(4,6- — F 5 2 s g -2 228 ) 2K Y 26 i (6): (R vt
RY, 773 45%. "H NMR (400 MHz, CDCLy) §: 7.75 (s,
1H, CH=N), 7.61 (d, J=7.6 Hz, 2H, Ar-H), 7.21~7.44
(m, 4H, Ar-H), 6.59~6.82 (m, 3H, Ar-H), 5.67 (s, 1H,
Pyrimidine-H), 5.20 (s, 2H, CH,), 3.67 (s, 6H, 2 X OCHs;),
3.59 (s, 3H, NCH3), 2.32 (s, 3H, CH;); >C NMR (100
MHz, CDCls) d: 170.8, 170.2, 164.7, 162.2, 157.7, 147.0,
142.1, 140.3, 137.2, 130.9, 130.8, 129.6, 129.0, 128.5,
127.9, 110.9, 110.6, 103.6, 100.3, 86.1, 74.1, 53.9, 34.2,
14.6; MS (ESI) m/z: 510 [M+1]". Anal. caled for
C,sH2,FN50,4S: C 58.93, H 4.75, N 13.74; found C 59.06,
H 4.61, N 13.60.

1-F B -3-F A5 (4- R R )itk -4 - H i - O-
{[2-(4,6- — H S J s g -2 25 ) | HH Ok ) fi (6k): T €89
R, 72F 52%. '"H NMR (400 MHz, CDCl;) 0: 7.74 (s,
1H, CH=N), 7.62 (d, J=7.6 Hz, 2H, Ar-H), 7.28~7.41
(m, 5H, Ar-H), 6.75 (d, J=8.8 Hz, 2H, Ar-H), 5.67 (s, 1H,
Pyrimidine-H), 5.20 (s, 2H, CH,), 3.67 (s, 6H, 2>X OCHj),
3.58 (s, 3H, NCH3), 2.31 (s, 3H, CH3); >C NMR (100
MHz, CDCl;) d: 170.8, 170.2, 155.7, 147.0, 146.9, 142.1,
140.2, 137.2, 133.2, 132.8, 129.6, 129.0, 128.5, 127.9,
119.4, 117.0, 116.2, 100.3, 86.1, 74.1, 53.9, 34.2, 14.5; MS
(ESI) m/z: 570 [M~+1]". Anal. calcd for CysH,sBrNsO,S:
C 52.64, H 4.24, N 12.28; found C 52.51, H 4.38, N 12.15.

1-F -3 A -5 - (4- Tl oK A 8 ) ML k-4 - FH i - O -
{[2-(4,6- — F 58 Jo s g -2 i 2 ) | O R ) Ji(61): 3 €20 v
R, 72F 50%. '"H NMR (400 MHz, CDCl;) 0: 7.74 (s,
1H, CH=N), 7.56~7.63 (m, 3H, Ar-H), 7.29~7.40 (m,
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3H, Ar-H), 6.64 (d, J=9.2 Hz, 2H, Ar-H), 5.67 (s, 1H,
Pyrimidine-H), 5.20 (s, 2H, CH,), 3.67 (s, 6H, 2 X OCHj),
3.58 (s, 3H, NCH3), 2.31 (s, 3H, CH;); °C NMR (100
MHz, CDCI;) o: 170.8, 170.2, 156.5, 147.0, 142.1, 140.2,
139.2, 138.8, 137.2, 129.6, 129.0, 128.5, 127.9, 119.6,
117.5, 100.3, 86.5, 86.1, 74.1, 53.9, 34.2, 14.5; MS (ESI)
m/z: 618 [M+ 1]+. Anal. calcd for C,sH4,INsO,4S: C 48.63,
H 3.92, N 11.34; found C 48.78, H3.79, N 11.21.

1- PP -3 F - 5-(4- = 90 HY 4 2k 4 U i ) ik e -4- FH
fi% -O- {[2-(4,6- — H 48 225 1 g -2- it 225 )] 2K HH 2 ) Ji5 (6m):
HEE A, 72F 53%. mp. 91~93 ‘C; 'H NMR (400
MHz, CDCly) 6: 7.75 (s, 1H, CH=N), 7.60~7.63 (m, 1H,
Ar-H), 7.30~7.43 (m, 3H, Ar-H), 7.15 (d, /=8.8 Hz, 2H,
Ar-H), 6.88 (d, J=9.2 Hz, 2H, Ar-H), 5.66 (s, 1H,
Pyrimidine-H), 5.19 (s, 2H, CH,), 3.67 (s, 6H, 2 X OCHy),
3.60 (s, 3H, NCH3), 2.32 (s, 3H, CH;); >C NMR (100
MHz, CDCl;) o: 170.8, 170.2, 154.9, 147.1, 147.0, 144.7,
142.1, 140.2, 137.2, 129.6, 129.0, 128.6, 128.0, 122.8,
121.7, 116.3, 100.3, 86.1, 74.1, 53.9, 34.2, 14.5; MS (ESI)
m/z: 576 [M+1]". Anal. caled for C,eH,4F5NsOsS: C
54.26,H 4.20, N 12.17; found C 54.40, H 4.09, N 12.03.

1-(4-FRARE)-3- F k- 5-(4- 0K A 20 ML P-4 F i - O-
{[2-(4,6- — F AR W g - 2- T i ) | 4% F AR 3 5 (6m): G i
R, 72 47%. '"H NMR (400 MHz, CDCl3) 6: 7.78 (s,
1H, CH=N), 7.52~7.64 (m, 3H, Ar-H), 7.29~7.45 (m,
3H, Ar-H), 6.80~7.08 (m, 6H, Ar-H), 5.67 (s, 1H,
Pyrimidine-H), 5.24 (s, 2H, CH,), 3.68 (s, 6H, 2 X OCHy),
2.40 (s, 3H, CH;); °C NMR (100 MHz, CDCl;) 6: 170.8,
170.2, 162.7, 160.2, 152.4, 148.5, 147.0, 142.0, 140.1,
137.2, 133.6, 133.5, 129.6, 129.0, 128.5, 128.0, 124.2,
124.1, 120.4, 120.3, 116.8, 116.6, 116.4, 116.0, 101.8,
86.1, 74.2, 53.9, 14.8; MS (ESI) m/z: 590 [M+1]". Anal.
caled for C30H,5FoNsO,S: C 61.11, H 4.27, N 11.88; found
C61.01,H4.41,N 11.73.

3.3 HEH4iEMENIR

F 30T RAFRREL— € B )5 245, F&rtii-80
17 DMF ¥ fRBCHT R 1.0%REE, SR )5 281K FE
R B 3 RES, B AL

oA B P I BT e B R 43 Sl M (A phis crac-
civora)~ #y KCE(Nilaparvata lugens)FIKL B (Oriental
armyworm). X H 25505 )y it ik (Imidaclo-
prid) FIBE B P K (Pyridalyl).

wF R KA SRAIWE . H 5L, il it
HU) 2 S R B TG RV K FE T Potter M55 1 F
W% A, AbPEEF BT 20~22 CUHE NEFE,
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#y CEE T 24~27 CUEENETR, 2 d JaWELSR,
Far B AETE AL, HE TS

R SRR REVE. B, S ORI AR L 4
25 R 7R IE G BRI, TN A JEAR R 7R 0L
Hr, B 3 R R AL e 10 Sk, BT 24~27 CHLEE
EWRFE, WEHG 2 d MBS R, HEITHR I

o Vs PR A B R PR 4 0l R B I K B R
(Botrytis cinerea) « ¥ JA 55 %% 99 B (Pseudoperonospora
cubensis) 3% JIN F X099 B (Erysiphaceae). 82 Ry ws
Be. KRR EEAZRZENE T HAstb &9 200
wg/mL BB TR 2500 B 38T 7 2598 TR R BRI\ R i
BRI RGP, B S B SCHER[26).

4 B#1 kL (Supporting Information) L&) 6a~6n [
"H NMR Fl °C NMR i, X2kl a) B4 2 AT
¥l (http://sioc-journal.cn/) | N %K.
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