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3-58) FR) (38 & ) -3 H-1,2- -3 (3a), 4-5-5-(((6-F ML e -3-48) F 38 ) (£ 28 &= 25)-3 H-1,2- B BE-3-f(3b), 4-5.-
5-(((6-FAME W -3- 2 ) B 28 ) (TR 28 ) & 28 )-3 H-1,2- it B -3- i (Be) Al 4-F-5-(((6- T ML we -3-58) FH 36)(2,2- 8 2 ) A
£)-3H-1,2- - FilE-3-i(3g)7E 100 pg/mL ¥R T 0 7E I FRN AR 2R I8 1T 90%, 3g 7F 4 pg/mL X B 15 07 B 40% 5L
FEA. M4 3g 1E 100 pg/mL WE T X CEKBOER I 70%, AR RIS 7% HUS TR K.
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Synthesis, Bioactivities of Novel Neonicotinoid Derivatives
Containing 1,2-Dithiocyclopentenone Moiety

Tian, Zhongzhen Wang, Xianhao Li, Dongmei*
(Inner Mongolia Key Laboratory of Coal Chemical Engineering & Comprehensive Utilization, School of Chemistry and
Chemical Engineering, Inner Mongolia University of Science & Technology, Baotou, Mongolia 014010)

Abstract In search of novel neonicotinoid insecticides with potent bioactivities, a series of 1,2-dithiocyclopentenone deriva-
tives were designed and synthesized by introducing dithiocyclopentenone into neonicotinoids skeleton. The structures of all
compounds were confirmed by nuclear magnetic resonance (NMR) and high resolution mass spectrometry (HRMS). Biologi-
cal activities of all the title compounds were evaluated systematically. Preliminary bioassays indicated that all synthesized
compounds exhibited moderate insecticidal activities. 4-Chloro-5-(((6-chloropyridin-3-yl)methyl)(methyl)amino)-3H-1,2-di-
thiol-3-one (3a), 4-chloro-5-(((6-chloropyridin-3-yl)methyl)(ethyl)amino)-3H-1,2-dithiol-3-one (3b), 4-chloro-5-(((6-chloro-
pyridin-3-yl)methyl)(propyl)amino)-3H-1,2-dithiol-3-one (3¢) and 4-chloro-5-(((6-chloropyridin-3-yl)methyl)(2,2-difluoro-
ethyl)amino)-3H-1,2-dithiol-3-one (3g) exhibited >90% mortality rate against Aphis craccivora at 100 pg/mL. Compound 3g
exhibited 40% insecticidal activity to aphids at 4 pg/mL and >70% mortality rate against Nilaparvata Lugens at 100 pg/mL,
and could be utilized in insecticide research with further optimization.

Keywords neonicotinoid insecticide; dithiocyclopentenone; synthesis; insecticidal activity
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Figure 1 Chemical structures of compounds A, B, imidacloprid, thiamethoxam and flupyradifurone
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130.2 124.7 AL AMERE IR FRR IR T 15 51, 6 54.8
Ak PRIV R Y FR RSB 5 T IS 5 065 0 39.8 by R
bR T 1015 S0, HRMS S d, ZEY 0 751 1%
THEAE NMAH]" 306.9533, MIEM[M+H]" 306.9531,
HNFRZEAE 0.0030 LLIA.
1.3 HEYREYEERIGEE RS

H Fr AL S Pt B 4 o B A0 RS K B R s A T
F 1. BRI, FrEAEYLE 100 pg/mLIRE T
P01 A i A — 5 1) RIS T, 3a~3n LK 4a, 4b X}
B b R FGERBIE 40%~100%2 8. Hdib &4
3a, 3b, 3¢ LA 3g MR AR BON R, BOIER A
F] 100%, 100%, 93.4%7F1 91.8%. £ 100 mg/L ¥#E F K
oA YINRE CEE — € IR RS T, (R ARV
k. Htb &Y 3a 1 3g SHAE K E A EIE R 550N
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£1 HAMEEIR RIETEGET %)
Table 1 Insecticidal activities of the target compounds (mortal-
ity/%)
Aphis medicaginis Nilaparvata Lugens
Compd.
100 pg/mL 20 ug/mL 4 pg/mL 100 pg/mL

3a 100.0 41.9 22.6 66.7

3b 100.0 46.0 24.0 32.6

3c 94.3 37.3 28.4 27.5

3d 45.7 — — 24.6

3e 61.1 — — 28.7

3f 434 — — 19.6

3g 91.8 50.4 40.8 71.8

3h 45.9 — — 38.8

3i 63.4 — 26.5

3j 60.9 — — 21.1

3k 59.1 — 18.7

31 56.8 — — 19.3

3m 84.5 — 50.3

3n 68.4 — — 30.8

4a 64.6 — 48.2

4b 55.2 — — 447

4c 153 — 14.0

4d 22.5 — — 20.9

4e 22.5 — 56.6
Flupyra-— 1500 1000 950 90.0
difurone
@« refers to not tested.

rone. XFid P KAV 3a, 3b, 3¢ Fl 3g HEATIRIKE
S, HIRERFZE 20 ng/mL K, 3a, 3b A 3¢ X & 15 1 1
HIEBERLE 40% 75 44, 3g HIEFER N 50%; MiRERKE
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4 pg/mL B}, 3a, 3b Hl 3¢ FIESLZHIY HAH 20% 445, 3g
MBIEEN 40%.

WP R AT AT 0, 2 HUHE R I 25
IEREECA R 2,2- 4 L FERT, W RALE P s PRz
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PR IR R T 2,2- 2 4, H 2-& LRtk &
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A TG HUAR SR DL R B B b ot % g M 9 Jo B
s, HHUREE R —@ i), ZRFRAIENE &% g
P T AR MR A A Y. Ak, RHRIKEE &
Y 3a, 3b, 3¢ F1 3g [FyE HEEE 7T A, A PEUCEE R
R 5N AXT R BE A AR M. AL &4 3g, 3m
A 3n ETEECHE T LE AT A, 2 5] N GRURE T AN Bsk > B
X AL G VD A PR 2 FRAK, A s B B 4 e HoAth
B S AN U, o B 2 i — P R

BARKE, A G YR E & B RO s T
ey KA, EIHR AP P A T B B TR
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R, HFERABOCR T R AL, 23k,
IE PSRN 2,2- 5 £ L S D0 8 7 0 O B R
KIETE.

2 g

DL 2-5(-5-S0H R ne . 2-50-5- 50 F L e f — -
1,2- WA B I A N JE R, ZBUR SR T TR R -
THER R T — RAVEERHR 1,2- B S A A
AW WAV ENR G SRR, FrE e EmstE
i o RIS A — 0 MR HUE M, (R RS PR R
&) 3a, 3b, 3¢ M 3g 7 100 pg/mL W T X B 15 1 i
IBIERE KT 90%, Horh 3a Al 3b 7£ 100 pg/mL (1K
N E A i BB R IE R 100%. KA 1,2- 6
A I W 5 R 4 D 3 R B 25 3% BRI ) 24 800 T LA R
NWFFEHIANMA.

3 S
3.1 UES5HF
RY-1 B9 s AL (REESHTAXAS] ), Avance I 400
MHz #REFLEHRI(CDCL AEF, TMS NW bR, 1 E
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322 HARAH 3a~3n 494 5%

50 mL [ KR A K I FR 44 1 (4 mmol).
S-1,2- WA (2.7 mmol) 5 3 mL DMF, fit kg H
SEAVEME. RGN TKERIRET 035 g, =RBFE,
2 LR (TLC) BR IR R M. RN 25 3RS ) S BER RN
50 mL JK7K, HHIE, KIEPHAT 50 mL & H Lk, £ 1
mol/L FRERVAWR . EANIRIR E AN VARG K Bk, Tk
JEIR ARG, M= AR B (A ) C ML
R Z.l8)=10 : 114415 2] H 5L A54) 3a~3n.

4-G-5-(((6- UMk e -3- 22 ) FE 3t ) (R ) &= 2)-3 H-1,2-
TRE-3-FF (3a): B AR, PE 60%. mp. 95~
96 ‘C; 'H NMR (400 MHz, CDCls)d: 8.36 (d, J=2.5 Hz,
1H), 7.67 (dd, J=8.2, 2.6 Hz, 1H), 7.39 (dd, J=8.2, 0.7
Hz, 1H), 4.86 (s, 2H), 3.16 (s, 3H); °C NMR (101 MHz,
CDCly) d: 183.3, 167.5, 151.6, 148.9, 138.0, 130.2, 124.7,
100.0, 54.8, 39.8; HRMS (ESI) caled for C;oHosCLLN,OS,
[M+H]" 306.9533, found 306.9531.

4-F-5-(((6-FME e -3- 2 ) FH 3L ) (4 28 ) &= 2E)-3 H-1,2-
TERE-3-F (3b): IR E B EAR, FEE 54%. mp. 93~
94 °C; '"H NMR (400 MHz, CDCl;) 6: 8.37 (d, J=2.6 Hz,
1H), 7.66 (dd, J=8.2, 2.6 Hz, 1H), 7.40 (d, J=8.3 Hz,
1H), 4.87 (s, 2H), 3.63 (q, J=7.1 Hz, 2H), 1.34 (t, J=7.1
Hz, 3H); >C NMR (101 MHz, CDCl;) J: 183.4, 166.3,
151.5, 148.7, 137.8, 130.6, 124.7, 100.4, 52.2, 47.8, 13.4;
HRMS (ESI) caled for C;;H;CLN,OS, [M + H] "
320.9690, found 320.9686.

4--5-(((6-FUML BE -3-F5k ) FFY ) (T 26 ) 3 2k )-3 H-1,2-
TR E-3-1 (3): BT A, FRE 48%. mup. 89~
91 ‘C;'H NMR (400 MHz, CDCl;) 6: 8.35 (d, J=2.5 Hz,
1H), 7.64 (dd, J=8.2, 2.6 Hz, 1H), 7.39 (d, J=8.2 Hz,
1H), 4.88 (s, 2H), 3.52~3.46 (m, 2H), 1.75 (q, J=7.6 Hz,
1H), 0.95 (t, J=7.4 Hz, 2H); *C NMR (101 MHz, CDCl,)
5: 183.5, 166.5, 151.5, 148.7, 137.8, 130.6, 124.7, 100.5,
54.8, 53.0, 21.6, 11.0; HRMS(ESI): calcd for C;,H;5Cl,-
N,OS, [M+H]" 334.9846, found 334.9838.

4- G0 -5-(((6- SN g -3- 4% ) HE B8 ) (57 TR 3% ) & 56)-3 H-
1,2- i B -3- i (3d): kAR A FE K, 22 55%. mop.
106~108 ‘C; '"H NMR (400 MHz, CDCL5) &: 8.35 (d, J=
2.5, 0.9 Hz, 1H), 7.59 (dd, J=8.3, 2.6 Hz, 1H), 7.34 (d,
J=8.3 Hz, 1H), 4.65 (s, 2H), 4.47 (q, J=6.7 Hz, 1H), 1.39
(s, 3H), 1.37 (s, 3H); >C NMR (101 MHz, CDCL) o:
183.9, 167.7, 151.0, 148.5, 137.3, 131.9, 124.5, 104.4,
55.9, 45.7, 20.7; HRMS (ESI) calcd for C;,H;3CLN,0S,
[M+H]" 334.9846, found 334.9832.

4-5-5-(((6- T ML B -3- 38 ) HE 386 (FR 1 22 ) &L 3% )-3 -

http://sioc-journal.cn/ 4335
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1,2- Tt B -3- T (3e): B 2 (B[ 44, 722 62%. mup.
142~143 °C; '"H NMR (400 MHz, CDCly) J: 8.36 (d,
J=2.5Hz, 1H), 7.59 (dd, J=8.2, 2.6 Hz, 1H), 7.35 (d, J=
8.1 Hz, 1H), 4.99 (s, 2H), 2.69 (s, 1H), 1.05~0.85 (m,
4H); >C NMR (101 MHz, CDCl;) J: 183.8, 168.8, 151.5,
149.2, 138.4, 130.6, 124.6, 101.2, 53.2, 33.7, 10.7; HRMS
(ESI) caled for C,H;;CLN,0S, [M+H]" 332.9690,
found 332.9675.

5-(T E((6-FME e -3-3E) H 3t ) (3 )-4- -3 H-1,2-
T lE-3-BH(30): %P AR, =% 58%. m.p. 64~65 C,;
'H NMR (400 MHz, CDCl5) d: 8.35 (d, J=2.5 Hz, 1H),
7.64 (dd, J=8.2, 2.5 Hz, 1H), 7.39 (d, J=8.3 Hz, 1H),
4.88 (s, 2H), 3.62~3.43 (m, 2H), 1.70 (tt, J=9.2, 7.3 Hz,
2H), 1.31~1.38 (m, J=7.4 Hz, 2H), 0.95 (t, J=7.4 Hz,
3H); *C NMR (101 MHz, CDCl3) §: 183.4, 166.5, 151.5,
148.7, 137.8, 130.6, 124.7, 100.5, 52.9, 52.9, 30.2, 19.8,
13.7; HRMS (ESI) caled for Ci3H;sCLN,OS, [M+H]"
349.0003, found 348.9987.

4- G -5-(((6- FMEME -3- 58 ) 36 )(2,2- M 4 ) &
3)-3H-1,2- Wi EE-3-d (3g): A% & Gl Rl Ak, 7R
49%. "H NMR (400 MHz, CDCl;) 6: 8.38 (d, J=2.4 Hz,
1H), 7.65 (dd, J=8.2, 2.3 Hz, 1H), 7.41 (d, J=8.2 Hz,
1H), 6.10 (tt, J=55.0, 3.8 Hz, 1H), 4.86 (s, 2H), 3.96 (td,
J=13.8, 3.8 Hz, 2H); °C NMR (101 MHz, CDCl3) o
183.6, 166.6, 152.0, 149.1, 138.0, 129.5, 124.9, 114.4 (t,
J=245.0 Hz), 104.8, 54.4, 53.5 (t, J=26.2 Hz); HRMS
(ESI) caled for Cy;HsCLF,N,0OS, [M+H]" 356.9501,
found 356.9503.

4- 5 -5-(((6- F M g -3-J% ) 2 ) (4- AR L R 0 &
F)-3H-1,2- i lE-3-BA(3h): R AR, 2R 55%.
m.p. 77~79 ‘C; '"H NMR (400 MHz, CDCl;) J: 8.24 (d,
J=2.5Hz, 1H), 7.59 (dd, J=8.2, 2.5 Hz, 1H), 7.36 (d, J=
8.2 Hz, 1H), 7.26~7.12 (m, 2H), 6.98~6.84 (m, 2H), 4.74
(s, 2H), 4.64 (s, 2H), 3.84 (s, 3H); °C NMR (101 MHz,
CDCly) d: 183.7, 167.3, 159.8, 151.5, 149.1, 138.1, 130.2,
129.4, 126.1, 124.6, 114.6, 102.1, 55.4, 55.3, 51.3; HRMS
(ESI) caled for Cj;H;sCLN,0,S, [M+H]" 412.9952,
found 412.9938.

4- G -5-(((6- FAME WE -3- 8 ) B 2 )(4- % 58 ) & 3 )-
3H-1,2-fFE-3-FR(31): FEEE eRBAk, 73 71%. 'H
NMR (400 MHz, CDCl;) 6: 8.24 (d, J=2.5 Hz, 1H), 7.59
(dd, J=8.2, 2.6 Hz, 1H), 7.36 (d, J=8.2 Hz, 1H), 7.26~
7.21 (m, 2H), 7.14~7.04 (m, 2H), 4.72 (s, 2H), 4.67 (s,
2H); C NMR (101 MHz, CDCl3) §: 183.7, 167.2, 162.7
(d, J=248.3 Hz), 151.7, 149.1, 138.1, 130.2, 130.0, 129.7,
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129.6, 124.7, 116.4, 116.1, 102.8, 55.1, 51.8; HRMS (ESI)
caled for C;¢H;,CLFN,0S, [M+H]" 400.9752, found
400.9743.

4- G -5-(((6- ML g -3-F5 ) FY R )(4- A B R 0 ) 20 2L ) -
3H-1,2- Z il -3-H6 (3j): A7 COPRMBAE, 775 56%.
'H NMR (400 MHz, CDCLy) 6: 8.25 (d, J=2.5 Hz, 1H),
7.60 (dd, J=8.3, 2.6 Hz, 1H), 7.37 (d, J=8.2 Hz, 1H),
7.22 (d, J=8.0 Hz, 2H), 7.15 (d, J=8.0 Hz, 2H), 4.75 (s,
2H), 4.67 (s, 2H), 2.39 (d, J=3.5 Hz, 3H); *C NMR (101
MHz, CDCls) J: 183.7, 167.3, 151.5, 149.1, 138.6, 138.2,
131.2, 130.2, 129.9, 127.9, 124.6, 102.0, 55.7, 51.5, 21.2;
HRMS (ESI) caled for C,;H;sCLN,OS, [M + H]*
397.0003, found 396.9994.

S5-(FFE(((6-FNMme JE 3-8 ) A 38 ) &= 3 )-4-F-3 H-1,2-
THREE-3-FR3K): IR B EHPRBR, 725 49%. 'TH NMR
(400 MHz, CDCl;) d: 8.26 (d, J=2.5 Hz, 1H), 7.61 (dd,
J=8.3, 2.6 Hz, 1H), 7.42 (d, J=1.7 Hz, 1H), 7.41~7.36
(m, 3H), 7.30~7.24 (m, 2H), 4.77 (s, 2H), 4.72 (s, 2H);
C NMR (101 MHz, CDCl;) J: 183.7, 167.3, 151.6, 149.1,
138.1, 134.4, 130.1, 129.2, 128.7, 127.9, 124.7, 102.3, 55.8,
51.7; HRMS (ESI) caled for Ci¢H;;CIL,N,0S, [M+H]"
382.9846, found 382.9838.

4-50-5-((2-F R B ((6- Mk e -3 ) H A8 &/ 2L )-3 H-
1,2- B BE-3-F (30): A7 B¢ iR AR, 75 63%. 'H
NMR (400 MHz, CDCl;) 6: 8.29 (d, J=2.5 Hz, 1H), 7.63
(dd, J=8.3, 2.5 Hz, 1H), 7.44~7.41 (m, 1H), 7.37 (d, J=
8.2 Hz, 1H), 7.31 (ddt, J=9.7, 5.7, 3.4 Hz, 3H), 4.83 (s,
2H), 4.81 (s, 2H); *C NMR (101 MHz, CDCls) &: 183.7,
167.1, 151.6, 148.9, 138.0, 133.6, 132.1, 130.2, 130.1,
129.9, 129.1, 127.4, 124.7, 102.4, 53.5, 52.5; HRMS (ESI)
caled for CiH,CLLN,0S, [M+H]™ 416.9457, found
416.9452.

4-50-5-(((6-FAMEBE -3-3 ) FH ) (2- 9 £, 3% ) & J%)-3 H-
1,2- B lE-3-F (3m): WS ERBA, 723 54%. 'H
NMR (400 MHz, CDCl3) 6: 8.36 (d, J=2.5 Hz, 1H), 7.67
(dd, J=8.3, 2.6 Hz, 1H), 7.38 (d, J=8.2 Hz, 1H), 4.90 (s,
2H), 4.72 (dt, J=47.2, 4.5 Hz, 2H), 3.95 (dt, J=26.5, 4.5
Hz, 2H); °C NMR (101 MHz, CDCl5) §: 183.53, 166.39,
151.62, 148.96, 138.03, 130.12, 124.71, 102.40, 82.38 (d,
J=171.7 Hz), 54.22, 52.57 (d, J=19.9 Hz); HRMS (ESI)
caled for C;H;(CLFN,OS, [M+H]" 338.9596, found
338.9589.

4- 5 -5-(((6- ML ME -3- 58 ) FH 26 (2- 4 ) & &L )-
3H-1,2- i RE-3-Hi(3n): HESEAE A, 772 60%. m.p.
85~87 °C;'H NMR (400 MHz, CDCly) §: 8.37 (d, J=2.5
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Hz, 1H), 7.66 (dd, J=8.3, 2.5 Hz, 1H), 7.40 (d, J=8.2 Hz,
1H), 4.92 (s, 2H), 3.97 (t, J=6.2 Hz, 2H), 3.74 (t, J=6.2
Hz, 2H); *C NMR (101 MHz, CDCl;) J: 183.55, 165.97,
151.77, 148.84, 137.93, 130.05, 124.80, 102.78, 54.44,
53.79, 41.34; HRMS (ESI) calcd for C,HyCls- N,0OS, [M
+H]" 354.9300, found 354.9300.

323 HARMLAY 4da—~4de 895 %

50 mL [RE B A AR A E4A 2 (4 mmol), —
S-1,2- BN (2.7 mmol) 5 3 mL DMF, #ith: 4
FTEREM. IREWUMATKIKIR 035 g, ZiRHHE,
TLC BREFR L. RS HE A R SN 50 mL ¥k
K, HhUE, K UEPHAT 50 mL & TkE, 4 1 mol/L hR
TRV PRRIRR R SN VA TS K PRk, T8 5 98 e 4,
= AR B N AWk . (2=
10 : 1345 3] HAntb 54 4a~4e.

4-50-5-(((2- FAUME M -5 ) FE B8 (HH 36 ) 2L )-3 H-1,2-
TR E-3- (4a): TR AR, FRE 70%. mp. 82~
84 °C; 'H NMR (400 MHz, CDCLy) 6: 7.51 (d, J=0.9 Hz,
1H), 4.94 (d, J=0.9 Hz, 2H), 3.17 (s, 3H); °C NMR (101
MHz, CDCl;) 6: 183.3, 167.0, 153.5, 141.0, 134.7, 100.8,
50.5, 39.0; HRMS (ESI) calced for CgH,CI,N,0S; [M+H]"
312.9098, found 312.9088.

A-G-5-(((2-FMEME -5 FH R ) (2 28 ) = 2L )-3 H-1,2-
TR WE-3- 0 (4b): B O AR, PE 53%. mp. 73~
75 °C; '"H NMR (400 MHz, CDCl; &: 7.50 (d, J=1.0 Hz,
1H), 4.93 (d, J=1.0 Hz, 2H), 3.60 (q, J=7.1 Hz, 2H), 1.32
(t, J=7.1 Hz, 3H); *C NMR (101 MHz, CDCl;) J: 183.5,
165.9, 153.3, 140.7, 135.4, 101.2, 48.0, 47.0, 13.5; HRMS
(ESI) caled for CoHyCLN,OS; [M+H]" 326.9254, found
326.9245.

S-(FFE(((2-2-F e Mk -5- 38 F I ) 51 3k )-4-F(-3 H-1,2-
W3- (de): B EIHARIUE, 7% 50%. m.p. 98~
100°C; '"H NMR (400 MHz, CDCl;) d: 7.45 (d, J=6.5 Hz,
1H), 7.43~7.37 (m, 3H), 7.34~7.29 (m, 2H), 4.87 (s,
2H), 4.71 (s, 2H); *C NMR (101 MHz, CDCl;) o: 183.6,
166.8, 153.3, 141.2, 134.6, 1342, 129.3, 128.7, 127.9,
102.9, 55.1, 47.2; HRMS (ESI) caled for C,4H;;C,N,0S5
[M+H]" 388.9411, found 388.9403.

4- G -5-(((2- 5 e M -5 ) PR ) (4- R L R R ) S 0L )-
3H-1,2-ZWREE-3-F (4d): RER K, 723 50%. m.p.
111~113 °C; 'H NMR (400 MHz, CDCl5) 6: 7.36 (s, 1H),
7.22 (d, J=17.9 Hz, 2H), 7.18 (d, J=17.9 Hz, 2H), 4.82 (s,
2H), 4.64 (s, 2H), 2.38 (s, 3H); “C NMR (101 MHz,
CDCl3) d: 183.7, 166.87, 153.3, 141.2, 138.7, 134.6, 131.1,
129.9, 128.0, 102.8, 54.9, 47.0, 21.2; HRMS (ESI) calcd
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for C,sH;;CLN,08; [M+H]" 402.9567, found 402.9556.

4-50-5-(((2- A ME M- 5- 3 ) F 2 ) (4- 50 2 &L 3L )-3 H-
1,2- - HilE-3-Fi(de): LA EEAK, F2E 54%. mp. 99~
101 °C; '"H NMR (400 MHz, CDCly) d: 7.38 (s, 1H),
7.31~7.26 (m, 3H), 7.13~7.08 (m, 2H), 4.82 (d, J=1.2
Hz, 2H), 4.66 (s, 2H); *C NMR (101 MHz, CDCl3) §:
183.7, 166.8, 162.7 (d, J=248.3 Hz), 153.4, 141.2, 134.5,
130.1, 129.7, 129.7, 116.3, 116.2, 103.5, 54.4, 47.4; HRMS
(ESI) caled for Ci4H;(CLFN,OS; [M+H]" 406.9316,
found 406.9310.
324 A A EPENER

16 1 g HORRS TR R L, SR PR I
(Flupyradifurone) X} B 255, 7 DMF )it Ji-80 7K VAW
PERZS XTI, B 2GR AR AL A Y ) DMF %5/,
PRI E-80 (1 g/L)RI/KIEHMRE R T Rk E.
AT 3 REE, B AXR. AR EE, B
eIt PR E ARG IR 5 s B, TR E T
(25+1) CRIRERREFRILAF. 48 h JERr & 45 R, Bl
A, TG BB f BB GE A g 1E  TRAT & 35 ) 2 Nt
1‘:[17].

BIEFET (%) = (FE AT % — 25 (IS BT R/

(1= AXTHEBET %) X 100%

AL T RN T 5% AUKRIE, KT 20%HM
TR

45 B #1 kL (Supporting Information) {L&54%) 3a~3n,
4a~4e [f] 'TH NMR, °C NMR Al HRMS i, X ssttk}
7] L4 3% AT W 3 (http://sioc-journal.cn/) | %K.
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