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. b = b . b S
FHE  DXM' B R’ WK HERS
B FEMA xFA
(TN R A AL T F B AT RS TR AR A B X b 7 S TSI Kb 410081)
¢ FIBERERRSARAT L 200335)

(¢ RHgBRIR B A MRS AR AR il 200335)

WE N T RIVSEFIFT B = 3Ok B0, FIFRE MG PR, SR T 1L AR W SCERIE M # B E R
BRI R A, A4 TH NMR, °C NMR #1 HRMS #iiE. #0125 B AE VS PE R 45 52 81, 1k & xt
NIRRT ALME R P TR AT R A B, b N-(-TR-4- (SRR - 2-3E)-6- (= AR P ) 2R ) 3- (V-G TR 3 R 3 2R
T i 22 )-2 - G A R T (6d) T 3-(V-(BAR T 22 P 228 ) 2 R I 225 )- N-(2,6- - ¥R-4- (4 TR Jot-2- 328 ) 2R 325 )-2- U FR I e (6e) 7E 1
mg/L MR 3/ S % BB PEER Y 100%, &4 6d 7E 5 mg/L MK X Z AR A% S PR 100%.
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Synthesis and Insecticidal Activity of Novel meta-Diamide
Compounds Containing Cyclopropyl Group
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Abstract To discover novel insecticide with improved activity, a series of meta-diamide compounds containing cyclopropyl
moiety were synthesized on the principle of biologically active factor splicing. The structures of synthetic derivatives were
characterized by "H NMR, '*C NMR and HRMS. Preliminary bioassay data showed that some of the title compounds exhibited
good insecticidal activities against Plutella xylostella and Chilo suppressalis. Among them, the mortality of N-(2-bromo-4-
(perfluoropropan-2-yl)-6-(trifluoromethyl)phenyl)-3-(N-(cyclopropylmethyl)benzamido)-2-fluorobenzamide (6d) and 3-(NV-
(cyclopropylmethyl)benzamido)-N-(2,6-dibromo-4-(perfluoropropan-2-yl)phenyl)-2-fluorobenzamide (6e¢) was 100% against

Plute- lla xylostella at 1 mg/L, and the mortality of compound 6d was 100% against Chilo suppressalis at 5 mg/L.

Keywords

synthesis; cyclopropyl; meta-diamide; inseticidal activity

21 ALk, A BAIRR B SR K8 5
BT, XU Jre 2 o7 e RO 3l H 35 e &%, B S
Hoe R AR TG 28 B, (R FLEh 4 2%
4, DR iz A U XU S o ERIG) 3 B L Rl
F K B % (Flubendiamide, 1), Z 52K H L% (Chloran-
traniliprole, 2)F17R % H k% (Cyantraniliprole, 3)P*.
TR ORI B E REHE T, AR K hut
JRRG:, 22 Fof s el f R R b B L = A T g D

TR UG R U i (Broflanilide, 4)2 — 4 37 A0k
FER SR, HAR =B AR IR IFT 2014 4
TR AR G5y _EAS[E) AL S8 I U B R 2 % e 7w, 454
AR N IR R, i BB AU AL, ER TR
B - T FR(GABA)ZAR!S ) H B E &4 FH br
HFFUEATEh 2 2 (IRAC)RI 7T N3 30 AL &1

RSN —FhEBEEEIEE, ARG REK
M =JeHORGE M, B 5R2GM25 30, PR REAE A,
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PR R v, RS RIS T DL R g
PR Es BESEAR 5 P02, ST ik, SR ELE 2k bt
JTIZNFH. 2018 4, AERZ AN TOP 200 IZ5YHH
10 FRZGWI & AN FR G, AR 24 % dFRIAIIaR, FUM Ha 2
Fig 254k &3 i B IR B4 i PY B ASH SR A
F] 2013 4F HHE B R R BE(Cyclaniliprole, 5), [F]
Ff B IR L2541,

(o]
‘\S//O Br
| HN ~
O
Cl
NH ij
/\©\’/\CF3
CF3
2
é@
4
Br
| N
Br N @
NH N/ \
o \=
Cl
HN\%

1 aEY1~5 s

Figure 1 Chemical structures of compounds 1~5

N T R BUE TR) A TR B A T R O MR A 2
SR EY), A TAERE LSS PHRIITIE, LUR
Eﬁ%ﬂ@%ﬂézﬁ%@%’*% KRN FEEE 7 B oI N IR

WAL, ST ED 6, Fxt HAM PR Rk
ﬁTEﬁ?ﬁ, ARMERTHE 6 F QN Y. Y MY H
I3 S5 R AR AL A IS PR EE M (Scheme 1), LA HLE
AR BRIEE G Y. XA R EIET T ]
NMR, °C NMR Fl HRMS KAE. HI25 7% B H: Bt 45 21
R, FAEY R R T BRI R

1 &HR510R

1.1 LAWK
SRS Scheme 2 F I & BSR4, 25 5 25 B Ay

2964 http://sioc-journal.cn/

© 2020 Chinese Chemical Society & SIOC, CAS

Jé(f# \ﬂ Qw @

Qﬁéﬁa/e
o

BR 1 HARLEY 6 kit s

Scheme 1 Design strategy of the title compound 6
T HAME S 6a~6k. (LAMIHIA L 2-5(-3-F
KRR ARG R, S, Biib AR gt %
NS ERER A 1a~11k, A 1a~11k §il758
AERERN, RARE BARr=Y) 6a~6k.
1.2 HEYIRIRHEN

HArb &4 6a~6k Xt /NEIK(Plutella xylostella)
T AU (Chilo suppressalis) ) HUFE AL R ILE 1.
WL I A E RS H IR, 55 B ARk &5 /g
IR R I B R SR, RN | mg/L B,k
W) 6d. 6e 61 % /NI IR HUEPE K T 805 T 90%. 4
Q' NZEH, YU N=FH I, Y N-EREHE, Y NRE
T, WA 6d TEMRIRE N 1 mg/L B %f /N Rk ¥ 58
T2 100%, 55X REZGFIA Y, FENHAWKREZ 0.1 mg/L
I NSRRI PE TS 20N 100%, 8T 6 BB 2450, 1 B3R
WE%E’J%IAE@ MAEA. H Y A=HEFR, Y 8

SN, YPONRET, Q' 4k [ ey L e
L MEMREE R XWRNALAY) 6a. 6b. 6cy 6d TR
IR 1 mg/L BN R FET R 535N 6.67%-
3.33%. 20.00%. 100.00%, il Q' MHUKEILITH M T
FICTFAIEE. 2 Q' NTEE, Y N-EHE RN, Y R
JEFE, Y Rk E S R T I, xR
G 6d. 6e. 6f fEMIRIKEEA 0.1 mg/L I XF /N SEI 1)
FET23H 5054 100.00%- 20.00%- 10.00%, i A 7E I HL
ARIEFEME T, Y IREUR HE A B ) = G P 3 LA 3 R0
FI. 24 Q' NI, Y N =, Y NIRE T, Y? 435l
EEGEF A ZHFE, SRAAY 6d. 61 TEMI
WEEA 1 mg/L BRI IFE T 253 714 100.00%-
6.67%, Uil Y2 i HUE AE P B O A -C A A A L L
YEFH. SHEEAL &4 6e F1 6j, 1 mg/L AR FE T /NS,

Chin. J. Org. Chem. 2020, 40, 2963~2970



Chinese Journal of Organic Chemistry

NOTE

x
cl
o) Br/w \ O
O 9a~9k
o) =~
H,N F i N ii
N F
O~ OH
ﬂ 10% NaOH (aq.) 1
N 0 — N o
\N\ F iii F
0 o
10a ~ 10k 11a ~ 11k
Y1
\b\y2
socl2 (( Q\(
12a ~ 12k
6a ~ 6k
6a~6d:Y' =CFy ¥2=  3F  Yo=Br 6e:vi=gr
a ~ . = y = B = ) : = s
8 }-LKCF3
F3C FsC

F
3 = - -yl = 2 = , Y3 = Br,
v2= %KCFS Y3 = Br; 6f: Y! = Me, Y ?LLKCFg

FsC F3C
6g: Y' = Me, Y2 = ‘;}[C ,Y3=Me; 6h: Y' = Et, Y2 = F
7/

%KCFa’
Y3 =Et; 6i: Y! = CF3, Y2—CF3 Y3 = Br; 6j: Y! = Br, Y2 = CF;0,

Y3 =Br; 6k: Y' = CF3, Y2= %)4 ,Y3=Br

CF3

Cl T .
9a:Q'= \ $-9b:Q' = \(\&5— ;9c: Q' = F/K(\S
N-N
% \
9d~9j:Q' = ©/ ;9k: Q' = ©/\/

Reagents and conditions: (i) K,CO3, DMF, reflux; (i) Py., THF, r.t. or
EtsN, THF, 80 °C; (iii) MeOH, r.t.; (iv) toluene, reflux; (v) LDA,
-70°C ~r.t.

R 2 HARLAY) 6a~6k 04 B4
Scheme 2 Synthetic route of compounds 6a~ 6k
(% HUEHE 22 51 100.00%. 0.00%, [FEIFESHT Y2 e HL
SRRt R LR R A A AER. 4 Q' AR,
Y'UNHEE, YEOR-BR A EER, YR ERE T
B, W RAEY) 6f . 6g TEMIRIRE N 1 mg/L WX /N E
BRHIZET- 2N 90.00%. 46.67%, HiH] Y L HU H
PE T SR — S R S A T R SEEUR. 2 Q' AR,
Y2 bR AE, YR Y B R oy 2 g
BRI, xRtk &4 6g. 6h ZEMRAE A 1 mg/L i %}
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/J\%mﬁzm%t%:ﬁ}%% 46.67%- 83.33%, Ui BITELEHUAR

ST, KRB A S ER. XA 6d
%u 6k 7E 1 mg/L MK FE TR /INSeudk 1) 4% HdE o oA
100.00%-~ 10.00%, 156 A A FA 55 B frée 225 (4] 2 A1) i A\ 00
WEWEE TR HhAh, 5 BArtb 95 — AR
P BT 28 O M. ZEMAIRE N 5 mg/L B, A&
6d X “ABUE A BIEME N 100.00%, 55X IR 257 24,
TEMRIR BN 1 mg/L B AR BE T2 80.00%,
T2, U EAPA T H R 5 N B B UE . BT
Q' #b4r. Y'HBAr . YRERAr. Y1 B LA K 5N WU AR
1, IR /NS AL OO0 R LIR HL R AL
B At IR 2G50, SHb&9 6d BEAT T /NIl A1 —AbiE
() LDso {H I E, 455 W3 2 F 3. d 2 Mk 3 141,
LAY 6d Xt /NI —ABEE ) LDso {43 %54 0.03 1
0.64 mg/L, BT X B2 IR B AR 0 Wi fie. 1X 84 f5
5] Ik R 28 A7 AR W 1) 43 1 e S AR s TR R 5 4
N OB S e E TRy b k= T e W

#£1 HIFLEY 6a~6k H7 D MEGET /%)

Table 1 Insecticidal activities of title compounds 6a~ 6k

Compd. Plutella xylostella Chilo suppressalis
1 mg/L 0.1 mg/L 10mg/L 5mg/L 1mg/L
6a 6.67 — 0.00 — —
6b 3.33 — 333 — —
6¢ 20.00 — 13.33 — —
6d 100.00  100.00 100.00 100.00  80.00
6e 100.00 20.00 — 16.67 —
6f 90.00 10.00 — 0.00 —
6g 46.67 — — 0.00 —
6h 83.33 — — 40.00 —
6i 6.67 — — 0.00 —
6j 0.00 — — 0.00 —
6k 10.00 — — 0.00 —
LTI S
Uz 100.00 66.67 100.00 100.00  33.33

refers to not tested.

R2 HIMLAEY 6d X/ LDsy E
Table 2 LDs, value of compound 6d against Plutella xylostella

LDsy/ ‘ e s
sl 0 2R ] 9 5 FE MR RE iR ZE
(mgeL )
6d 0.03 y=8.11x+17.41 094 002
TR R
007 y=9.51x+16.08 095  0.03
S f Y *

R3 HIMLAY 6d X ZALIEH LDso 1E
Table 3 LDs, value of compound 6d against Chilo suppressalis

LDsy/

© 2020 Chinese Chemical Society & SIOC, CAS

27 (meeL ) LYEEVA R FHRRE frHEiRE
6d 0.64 y=9.18x+6.77 0.96 0.42
{%Eﬁj‘: 1.27 y=791x+4.17 0.98 0.88
U fie
http://sioc-journal.cn/ 2965
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2 Zhig

A TAER G S5 M BHE 77, Wk a7
11 AN RS IR R ) B stk &4, Rl 'H
NMR, “C NMR F1 HRMS %} HArtb &idkAT 1 45t
k. R HIEMENHAZR B, A YRt /N S A — A i
R T B BEPE. HA b &4 6d.6e 7F 1 mg/L
DARVR FE 0Nl (1) 2% & 1 100%, A1) 6d 1
5 mg/L MR T 0 AR 1) 2% BE N 100%. &
Y1 6d X/ AN T ALEEE R I TR R R,
LDso {553 5179 0.03 H10.64 mg/L, 48T % HE 25 73R
AN, BA—EMMNHME. Bz a9
SERIATAE S AR YNSRI S EAE AT .

3 S
3.1 UES5HF

Mercury 400 (Varian)B{ Mercury 500 (Varian) 4% i
FEIRAX, TMS N5, DMSO-d, 8% CDCl; A% 7; Agilent
1290-6230 TOF {5 4) ## i ik A (HRMS); Agilent 1260-
6120 Quadrupole % AH - i i X (LRMS); |2 #r fif %
(GF245) M (B4 Fr 52, 5X 10 cm); Prisik: EHT AR
(ZCX-II, FHFL 100~140 H) N S T) 7= 5. B
FEFIAAFII N &, srirai s ssal, et &t
TR e R T AL 3.

3.2 HEkE BIrMLEYIHE R
3.2.1 AR 10 6946 A%

1) A B () SR SR AR AR RN 2- -3 2R R R
FiE(20 g, 118.23 mmol). & EEIL P 2(20.75 g, 153.70
mmol). FERE4H(21.24 g, 153.70 mmol). N,N-— FF I F i
Ji2(200 mL), fERIFZAE FHHE 16 h, JZEO3E(TLC) il
BRNAFERATH, KRN, SRR R R SR A
BERE, FRMNBEF K200 mL), L8 B
(100 mL)AHL, HHUZEZLMWF KPS KRR
THEE, WUE NIRYE, BRRErE iR ai [kt
VA EF) @ MR ZEE)=10 : 1175 13.00 g iR F O
FEM 2-F-3-[N-(F P P 3 ) Jle R 1 PP R Y (8), 7 26
49.39%. "H NMR (400 MHz, CDCl;) 6: 7.15 (t, J=7.7 Hz,
1H), 7.01 (t, J=7.9 Hz, 1H), 6.82 (t, J=8.4 Hz, 1H), 4.18
(s, 1H), 3.91 (s, 3H), 3.00 (d, J=6.9 Hz, 2H), 1.17~1.07
(m, 1H), 0.58 (g, J=5.5 Hz, 2H), 0.26 (q, J=4.9 Hz, 2H);
3C NMR (100 MHz, CDCly) d: 137.8, 137.7, 124.0, 123.9,
117.9, 115.6, 115.6, 52.1, 48.6, 10.6, 3.5. HRMS (ESI)
cacld for C;H;sFNO, [M + H] " 224.1087, found
224.1082.

¥ 8 (10.00 g, 44.82 mmol)¥& fif(F PU S FRIRI(100 mL)
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o, INIEEE(4.25 g, 53.78 mmol), N 3- 1 FEEN-2-
F: 50(9a) (8.60 g, 53.78 mmol), #IEHHHE 4 h. TLC Wi
W2 AN FEREAT I, SE AR B, 7] R MR N 218
LS50 mL), HHUZEMIKA 2 moleL ™' TR VAW FN
FBR R AN TRLE S, ST KRR T8 )5, WE Tk
9, FRARMGRE OSSR VCRIE) | (LR
ZHER)=8 : 1], 15 13.00 g ol 4= 2-3-3-[N-GF A
FR 5L )-3- FR L -2 R B i 66 1 2% IR R I (10a), 72 36
83.54%. '"H NMR (400 MHz, CDCl3) &: 7.85 (t, J=7.9 Hz,
1H), 7.39 (t, J=7.2 Hz, 1H), 7.13 (t, J=7.9 Hz, 1H), 7.08
(d, J=4.9 Hz, 1H), 6.68 (d, J=4.9 Hz, 1H), 3.91 (s, 3H),
3.71 (s, 2H), 2.35 (s, 3H), 1.08~0.98 (m, 1H), 0.48~0.36
(m, 2H), 0.09 (q, J=5.0 Hz, 2H); *C NMR (100 MHz,
CDCLy) 6: 165.1, 141.6, 135.4, 131.4, 129.8 , 129.3, 123.8,
123.7, 53.9, 52.5, 15.3, 9.6, 3.5. HRMS (ESI) cacld for
Ci1sH oFNOsS [M+H]" 348.1087, found 348.1063.

KHE A 10a KUK G RIT A BT a4k
10b~10k.

2-F-3-[N-(A 1A Y 35)-3,4- — G S M M- 5 R G fre 32 )
KR FER(10b): yR Bk, 775 67.24%. '"H NMR
(400 MHz, CDCls) 8: 7.95 (t, J=6.8 Hz, 1H), 7.49 (t, J=
6.8 Hz, 1H), 7.20 (t, J=7.7 Hz, 1H), 3.94 (s, 3H), 3.89~
3.85 (m, 1H), 3.68~3.63 (m, 1H), 1.02 (s, 1H), 0.49 (d,
J=17.0 Hz, 2H), 0.16 (s, 2H); '*C NMR (100 MHz, CDCl;)
5: 163.6, 159.4, 159.0, 148.3, 134.7, 133.1, 124.3, 124.3,
53.9, 52.7, 9.2, 3.9, 3.3. HRMS (ESI) cacld for CH,4Cl,-
FN,O;S [M+H]" 403.0086, found 403.0083.

2- B, -3-[N-(FF P4 H 3 )-3-( & Y 3% )-1- F -1 -l
WA -4 PG fl R 1O BRI (10): R B (VR A, PR &R
63.53%. "H NMR (400 MHz, CDCl5) 8: 7.96 (t, J=6.3 Hz,
1H), 7.47 (t, J=6.8 Hz, 1H), 7.24 (dd, J=13.8, 5.8 Hz,
2H), 7.14 (t, J=52.0 Hz, 1H), 6.47 (s, 1H), 3.95 (s, 3H),
3.84 (s, 1H), 3.71 (s, 3H), 3.55 (s, 1H), 1.04~0.98(m, 1H),
0.44 (d, J=7.8 Hz, 2H), 0.10 (d, J=4.3 Hz, 2H); "°C
NMR (100 MHz, CDCly) d: 164.0, 162.5, 156.4, 146.9,
135.4, 132.1, 130.7, 124.3, 124.3, 120.3, 120.2, 115.4,
115.4, 112.1, 109.8, 107.4, 53.6, 52.6, 39.4, 9.3, 3.8, 3.2.
HRMS (ESI) cacld for C,sHoF5N;0; [M+H]" 382.1379,
found 382.1377.

2- R -3-[N-( PR P R R ) O R IR e L ) O AR IR R IS
(10d~10j): R EWAE, P 70.28%. 'H NMR (400
MHz, CDCLy) 6: 7.78 (t, J=6.1 Hz, 1H), 7.37~7.14 (m,
6H), 7.09~7.01 (m, 1H), 3.91 (s, 4H), 3.59 (s, 1H), 1.05
(s, 1H), 0.43 (d, J=7.9 Hz, 2H), 0.10 (s, 2H); °C NMR
(100 MHz, CDCLy) ¢: 164.1, 135.6, 135.3, 131.1, 129.8,

Chin. J. Org. Chem. 2020, 40, 2963~2970



Chinese Journal of Organic Chemistry

NOTE

127.9, 127.7, 123.8, 123.8, 53.6, 52.4, 9.5, 3.8, 3.2. HRMS
(ESI) cacld for CioH;oFNO; [M+H]" 328.1349, found
328.1344.

29 -3-[N-(FR P9 5k ) PR A Tt e 1 2K R TG 7 T (10K):
WL, 775 30.33%. '"H NMR (400 MHz, CDCl;)
5: 8.01 (t, J=6.7 Hz, 1H), 7.77 (d, J=6.3 Hz, 1H), 7.57~
7.49 (m, 2H), 7.42~7.37 (m, 2H), 7.29 (s, 3H), 6.47 (d,
J=16.0 Hz, 1H), 6.20 (d, J=15.4 Hz, 1H), 3.96 (s, 3H),
3.95~3.89 (m, 1H), 3.50 (dd, J=14.0, 7.3 Hz, 1H), 0.98
(d, J=7.1 Hz, 1H), 0.43 (d, J=7.9 Hz, 2H), 0.11 (t, J=5.0
Hz, 2H); “C NMR (100 MHz, CDCl;) J: 171.5, 146.6,
143.4, 135.6, 134.9, 132.1, 130.6, 129.8, 128.9, 128.7,
128.3, 127.9, 124.3, 124.2, 117.5, 53.0, 52.6, 9.6, 3.9, 3.2.
HRMS (ESI) cacld for CyH, FNO; [M+H]" 354.1505,
found 354.1497.

3.22 PR 11 694 %

# 10a (13.00 g, 37.42 mmol)¥fifRAE FEE(130 mL)
LI 10% M S AN KIER(5.99 g, 149.68 mmol,
59.9 mL), #iRMHE 2 h )5, TLC W B 58 4. JJE R
WA o 2 W, B 4 S5 (R SR B VA AR 7E 7K (100 mL) 1,
2B . FR(50 mL)AEHL, &3 A LM, A 2 molsL ' &
PR 7K VB0 T /KA pH D 7, 4682 212 Z.18(100 mL)
L, ANERBFE KGR TR TG,
IR T4 10.00 g A A=) 2-58-3-[N-CGA A H
52)-3-F L MEWy -2- L L L R R (11a), =% 80.16%.
m.p. 128~129 °C; 'H NMR (400 MHz, CDCl;) 6: 7.93 (t,
J=6.6 Hz, 1H), 7.47 (t, J=6.8 Hz, 1H), 7.17 (t, J=7.9
Hz, 1H), 7.09 (d, J=4.9 Hz, 1H), 6.70 (d, J=4.9 Hz, 1H),
3.74 (s, 2H), 2.35 (s, 3H), 1.12~1.00 (m, 1H), 0.50~0.41
(m, 2H), 0.11 (d, J=15.0 Hz, 2H); *C NMR (100 MHz,
CDCly) d: 168.1, 165.5, 141.8, 136.1, 132.1, 129.9, 129.1,
123.9, 123.9, 54.1, 15.3, 9.5, 3.5. HRMS (ESI) cacld for
C7H,;sFNOsS [M—H]~ 332.0757, found 332.0755.

KHAEHEMEA 11a KUERTTEER T 11b~
11k.

2-F-3-[N-(FR TR HE 3 )-3,4- — G W M - 5 FF G i 5
X F R (11b): F & Bk, =% 75.24%, mp. 132~
133 ‘C; 'H NMR (400 MHz, CDCly) d: 7.90 (s, 1H),
7.31~7.19 (m, 1H), 7.05 (t, J=7.9 Hz, 1H), 6.89 (t, J=
7.7 Hz, 1H), 3.01 (d, J=6.9 Hz, 2H), 1.13 (tt, J=12.4, 6.2
Hz, 1H), 0.67~0.50 (m, 2H), 0.27 (q, J=5.0 Hz, 2H); "*C
NMR (100 MHz, CDCl;) o: 170.3, 137.9, 137.7, 124.1,
118.6, 116.9, 116.8, 116.8, 116.7, 48.7, 10.6, 3.5. HRMS
(ESI) cacld for C;sH;(CLFN,OsS [M—H]  386.9773,
found 386.9769.
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2-F-3-[N-(FF P HF 3 )-3-( 3, R L )-1- R L -1 -l
M4 R BE 1 2K R (11e): AR, P2 73.68%,
m.p. 131~132 “C; '"H NMR (400 MHz, CDCl;) &: 10.16
(s, 1H), 7.92 (t, J=6.6 Hz, 1H), 7.88 (s, OH), 7.42 (t, J=
6.9 Hz, 1H), 7.20~7.12 (m, 2H), 7.00 (t, J=52.0 Hz, 1H),
6.46 (s, 1H), 3.74 (s, 1H), 3.62 (s, 3H), 3.49 (s, 1H),
0.96~0.83 (m, 1H), 0.34 (q, J=5.1 Hz, 2H), 0.01 (d, J=
4.2 Hz, 2H); °C NMR (100 MHz, CDCl3) 6: 167.1, 162.9,
136.0, 132.6, 131.0, 124.4, 115.2, 109.8, 107.4, 53.8, 39.4,
9.3, 3.8, 3.25. HRMS (ESI) cacld for C,/H;sFsN;0; [M—
H]™ 366.1066, found 366.1058.

25 -3-[N-(FA T PRk )- 2 B e 6 12K R IR (11d ~
11j): A EEMAE, 7% 80.48%, mp. 107~108 C; 'H
NMR (400 MHz, CDCl3) d: 10.09 (s, 1H), 7.86 (s, 1H),
7.44~7.04 (m, 7TH), 3.94 (s, 1H), 3.65 (s, 1H), 1.06 (s,
1H), 0.44 (d, J=7.9 Hz, 2H), 0.11 (s, 2H); °*C NMR (100
MHz, CDCly) 0: 171.5, 167.7, 135.9, 135.3, 131.8, 130.0,
127.9, 127.7, 123.9, 123.9, 119.1, 53.8, 9.4, 3.8, 3.2.
HRMS (ESI) cacld for C;sH;sFNO; [M—H]~ 312.1036,
found 312.1034.

2-8-3-[N-(CH T 8 ) - PR R T Jie 1 Y T FH B (11K ):
ik, 725 50.22%, mp. 165~166 C; 'H NMR
(400 MHz, CDCly) 8: 8.11 (t, J=6.7 Hz, 1H), 7.77 (d, J=
15.4 Hz, 1H), 7.57 (t, J=6.7 Hz, 1H), 7.29 (t, J=14.0 Hz,
6H), 6.21 (d, J=15.4 Hz, 1H), 3.95 (dd, J=14.0, 7.1 Hz,
1H), 3.52 (dd, J=14.0, 7.2 Hz, 1H), 1.07~0.96 (m, 1H),
0.44 (d, J=7.8 Hz, 2H), 0.12 (t, J=5.0 Hz, 2H); *C NMR
(100 MHz, DMSO-dq) §: 142.0, 135.2, 131.7, 129.8, 128.8,
127.8, 120.7, 118.0, 52.3, 9.5, 3.4, 2.9. HRMS (ESI) cacld
for C,0H;7FNO; [M—H]~ 338.1192, found 338.1193.
323 Birib 4 6 94 &

I71) 5 7 AR AR N 2- 5 -3- (V- P P 66 ) 2 Y e
F)ZEHR(0.40 g, 1.28 mmol). HZ(6 mL), &K
(0.75 g, 6.40 mmol), 7£ 140 ‘C FHtFE/MN 2 h, E T
AR, KR AR 5 R R VS AR 7R DY e (3 mL) R AEH.
o 2-9-6- =9 B -4- Lo R N AR R 1 (0.52 g, 1.28
mmol)i& fEE VUSRI (4 mL)H, f£—70 C ik —5&
R EIEA(0.77 mL, 1.54 mmol), 5 min /5 IN_LE—2
BRI 2-980-3-[N-CA P PR ) 24 R ik flc 6 1 2% R &1 DY
SR, f£—70 CTHiHE 30 min, 2 =RIELE
P+ 30 min. TLC W I 28 R AN FFEAT IS 25 R OB, [
B AHIMAIK (20 mL), H 4 4820 mL)ZEEL, A
HUZ A Kk ToKBRBRAN T8 )5, JE Nk
4, FRARVEAEOIERRAMIEION VCaME) @ V(LR
ZER)=3 1 1118 0.25 g N-[2-7]-4-(1,1,1,2,3,3,3- Lo A -2-
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FE)-6-( =80 FF 3 ) R FE)-3-[N-(A T FFY 3 ) 2 FY e 6 )-2-
SR EL R (6d), 77 27.84%.
KHSHRLEY 6d UL TTA K 6a~6¢.
6e~6k.
N-[2-7%-4-(1,1,1,2,3,3,3- 56 A -2-55)-6-( = 36 HH 2%)
FRFE]-3-[N-CHA 1A FF 25 )-3- F R W 1y -2 Y fr 6 ]-2- 3K
H Wt (6a): 78 (LlEIA, 773 30.14%, m.p. 159~160 C;
'H NMR (400 MHz, DMSO-d) d: 10.66 (s, 1H), 8.43 (s,
1H), 7.96 (s, 1H), 7.63 (dt, J=15.2, 6.9 Hz, 2H), 7.46 (d,
J=4.7 Hz, 1H), 7.35 (t, J=7.8 Hz, 1H), 6.81 (d, J=4.8
Hz, 1H), 3.66 (s, 2H), 2.25 (s, 3H), 1.03 (s, 1H), 0.42 (d,
J=17.8 Hz, 2H), 0.15~0.05 (m, 2H); *C NMR (100 MHz,
CDCly) 8: 165.2, 161.0, 156.8 (d, 'Jer=248.1 Hz), 141.5,
137.3, 136.7, 135.9 (d, %Jcr=40.4 Hz), 135.0, 134.5 (d,
2Jer=10.9 Hz), 131.7, 131.6 (d, “Jop=14.5 Hz), 130.7 (q,
2Jer=31.0 Hz), 129.8, 129.2, 127.9 (d, “Jer=21.4 Hz),
127.1 (d, *Jer=38.4 Hz), 125.0 (d, *Jor=4.2 Hz), 123.3,
122.0 (q, 'Jer=271.6 Hz), 120.6 (d, Jer=11.4 Hz),
120.0 (qd, 'Jerp=283.6, 2Jcr=25.9 Hz), 94.3~87.0 (m),
54.2, 15.2, 9.7, 3.5. HRMS (ESI) cacld for Cy;H;BrFj;-
N,0,S [M—H]~ 721.0018, found 721.0007.
N-[2-7%-4-(1,1,1,2,3,3,3- 50 A -2-25)-6-( =30 H 22)
R FIE]-3-[N-(A TR FE 3)-3,4- G S Mo -5 - B B i 9k )-2-
SR It (6b): B ELE AR, P E 35.20%, mp. 81~
82 ‘C; 'H NMR (400 MHz, DMSO-d) 6: 10.70 (s, 1H),
8.43 (s, 1H), 7.97 (s, 1H), 7.85 (t, J=7.1 Hz, 1H), 7.70 (m,
1H), 7.42 (t, J=7.6 Hz, 1H), 3.81 (s, 1H), 3.75~3.65 (m,
1H), 1.09~0.95 (m, 1H), 0.44 (d, J=7.2 Hz, 2H), 0.15 (s,
2H); *C NMR (100 MHz, CDCl;) 6: 160.3, 159.6, 156.6
(d, 'Jer=248.6 Hz), 154.0, 148.5, 136.4, 134.7, 134.5 (d,
2Jer=11.0 Hz), 133.4, 130.8 (q, *Je.r=29.5Hz), 129.1 (d,
2Jer=15.2 Hz), 128.2 (d, *Jcr=21.4 Hz), 127.3, 125.6 (d,
3Jer=4.3 Hz), 123.3, 122.0 (q, 'Jer=271.8 Hz), 121.3,
121.0 (d, *Jer=11.1 Hz), 120.0 (qd, "Jer=283.1, 2cr=
26.5 Hz), 97.5~84.7 (m), 54.1, 9.3, 3.7 (d, %Jer=39.3
Hz). HRMS (ESI) cacld for CysH,BrCl,F;1N;0,S [M—
H]~ 775.9035, found 775.9031.
N-[2-78-4-(1,1,1,2,3,3,3- L 50 A -2-2)-6-( =30 H 22)
T HE-3-[N-(FF 7R H 368 -3-( 980 TP 3 )- 1 - FFY - 1 H- Lk -4
PP e 22 1-2- 48 R Ik i (6c): B C A4, P28 25.20%,
m.p. 80~81 ‘C; '"H NMR (400 MHz, DMSO-d) d: 10.65
(s, 1H), 8.43 (d, J=2.0 Hz, 1H), 7.97 (d, J=2.1 Hz, 1H),
7.83~7.60 (m, 2H), 7.44 (t, J=7.8 Hz, 1H), 7.12 (td, J=
54.1, 10.7 Hz, 2H), 3.89~3.54 (m, 5H), 1.06~0.99 (m,
1H), 0.41 (d, J=7.1 Hz, 2H), 0.07 (s, 2H); *C NMR (100
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MHz, CDCl3) 8: 162.6 (d, *Jer=15.1 Hz), 160.8, 156.6 (d,
Jer=248.8 Hz), 139.3, 136.6, 135.0, 134.5 (d, Yer=
10.8 Hz), 132.1 (d, *Jcr=39.6 Hz), 130.7 (q, “Jc.r=29.9
Hz), 130.5, 128.1 (d, “Jer=21.1 Hz), 127.3 (d, *Jer=2.3
Hz), 125.5 (d, *Je.r=4.2 Hz), 123.3, 122.0 (q, "Jer=271.5
Hz), 121.5 (d, *Jer=12.2 Hz), 121.2 (d, “Jer=11.2 Hz),
120.0 (qd, Jer=258.5, 2Jcy=27.3 Hz), 115.2, 109.8 (t,
'Jer=234.5 Hz), 100.5~85.1 (m), 53.6 (d, J=38.7 Hz),
39.4 (d, J=43.9 Hz), 39.4, 9.4, 3.3 (d, “Jc.r=39.4 Hz).
HRMS (ESI) cacld for C,;H;;BrF{3N4,O, [M — H]
755.0327, found 755.0316.

N-[2-7R-4-(1,1,1,2,3,3,3- L5 A -2-25)-6-( =% H 22)
IR HE]-3-[N-(FA TR FF 5 ) 2 Bt i i 1-2- 3 R HH 19t i (6d1):
ik, 725 27.84%, mp. 172~173 C; 'H NMR
(400 MHz, DMSO-d;) : 10.60 (s, 1H), 8.42 (s, 1H), 7.95
(s, 1H), 7.61 (d, J=22.2 Hz, 2H), 7.31 (brs, 6H), 3.70 (d,
J=20.0 Hz, 2H), 1.03 (brs, 1H), 0.41 (d, J=7.5 Hz, 2H),
0.09 (s, 2H); *C NMR (100 MHz, DMSO-dg) &: 170.0,
162.6, 154.8 (d, 'Je.r=253.6 Hz), 138.7, 135.8, 134.0 (d,
2Jer =105 Hz), 133.7, 131.8~131.6 (m), 131.0 (q,
2Jer=30.3 Hz), 129.7, 128.7 (d, *Jer=5.5 Hz), 127.9,
127.3, 126.3 (d, *Jer=21.3 Hz), 124.6 (d, *Jor=4.4 Hz),
123.6 (d, Jer=13.3 Hz), 122.7, 122.2 (q, "Jer=273.0
Hz), 119.5 (td, 'Jc.r=286.0 Hz, %Jc=27.8 Hz), 90.8 (dt,
'Jer=203.6 Hz, *Jor=33.67 Hz), 53.0, 9.4, 3.3, 3.2.
HRMS (ESI) cacld for Cy,gH;BrF;;N,O, [M — H]
701.0298, found 701.0310.

N-[2,6- — R -4-(1,1,1,2,3,3,3- 1 % 75 -2- %6 ) 3k -
3-[N=(FA P H ) 2 PP i i 1-2- 9K FH I i (6e): - 11 € [
&, P23 27.40%, m.p. 76~77 C; '"H NMR (400 MHz,
CDCly) d: 8.15~7.85 (m, 4H), 7.63~7.49 (m, 1H),
7.48~7.15 (m, 6H), 3.86 (d, J=65.5 Hz, 2H), 1.15 (brs,
1H), 0.57~0.39 (m, 2H), 0.20 (d, J=30.6 Hz, 2H); "*C
NMR (100 MHz, DMSO-dy) 0: 170.0, 161.7, 154.8 (d,
'Jer=258.2 Hz), 139.4, 135.7, 133.7, 131.8~131.2 (m),
129.7, 129.0, 128.9, 128.5, 127.9, 127.8, 127.4, 126.6 (d,
2Jer=21.3 Hz), 128.8 (d, *Jer=1.79 Hz), 124.6 (d,
3Jer=4.2 Hz), 118.5 (td, 'Jer=285.4 Hz, *Jcr=27.68
Hz), 89.6 (dt, 'Jey=177.8 Hz, *Joy=28.7 Hz), 53.0, 9.4,
3.4, 3.2. HRMS (ESI) cacld for C,;H;;Br,FgN,O, [M—
H]™ 710.9529, found 710.9545.

N-[2- H 3 -4-(1,1,1,2,3,3,3- -5 & 4 -2- 3 )-6- 1 2K
FE]-3-[N-(PA A FH 2 ) 24 P G g 6 1-2- 9l o T 1 Jrc (of): 30
E A, 7232 26.99%, m.p. 87~88 ‘C; 'H NMR (400
MHz, CDCls) 6: 7.95 (d, J=37.9 Hz, 2H), 7.72 (s, 1H),
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7.55~7.49 (m, 1H), 7.47 (s, 1H), 7.35~7.20 (m, 6H),
3.83 (d, J=55.0 Hz, 2H), 2.36 (s, 3H), 1.12 (brs, 1H),
0.55~0.41 (m, 2H), 0.18 (d, J=25.2 Hz, 2H); *C NMR
(100 MHz, DMSO-ds) d: 170.0, 161.8, 154.6 (d, 'Jer=
251.1 Hz), 140.3, 138.6, 135.8, 133.4, 131.8~131.2 (m),
129.7, 128.8, 127.9, 127.4, 126.8 (d, *Jor=11.8 Hz),
126.5 (d, 2Jer=9.5 Hz), 125.1 (d, *Jcr=20.7 Hz), 124.6
(d, *Jer=4.3 Hz), 124.3, 124.1, 118.6 (td, 'Jor=285. Hz,
2Jer=28.0 Hz), 90.4 (dt, 'Jr=201.8 Hz, *Jor=33.8
Hz), 53.0, 18.6, 9.4, 3.4, 3.1. HRMS (ESI) cacld for
CasHo0BrFgN,O, [M—H] ™ 647.0580, found 647.0597.

N-[2,6- — F 3 4-1,1,1,2,3,3,3- & & 4 -2- &) &
HE1-3-[N-(PR TR FH 5 ) 25 Y Jjg it 1-2- 9 R B 2 (6g): 1
EfE, F2% 40.13%, m.p. 82~83 ‘C; 'H NMR (400
MHz, CDCLy) §: 8.07~7.91 (m, 1H), 7.51 (t, J=7.7 Hz,
2H), 7.42~7.15 (m, 8H), 3.83 (d, J=58.7 Hz, 2H), 2.27
(s, 6H), 1.12 (s, 1H), 0.69~0.41 (m, 2H), 0.36~0.06 (m,
2H); BC NMR (100 MHz, Chloroform-d) ¢: 171.0, 160.7,
155.8 (d, 'Jer=249.7 Hz), 136.3 (d, “Jer=10.7 Hz),
135.6, 133.7, 131.3, 130.0, 127.8, 125.7, 125.5 (d, *Jer=
10.4 Hz), 125.1 (d, *Jep=4.3 Hz), 120.5 (qd, 'Jcr=284.0,
2Jer=27.9 Hz), 104.4~86.0 (m), 54.0, 18.8, 9.7, 3.6.
HRMS (ESI) cacld for CyHyFsN,O, [M—H]™ 583.1632,
found 583.1622.

N-[2,6- — Z.3E-4-(1,1,1,2,3,3,3-- Lo A -2- 38 ) A 3L -
3-[N-(HR TR PR S ) 2R R IR fl ik 1-2- 9 K R B Jiz (6h): 1 £
A, 722 50.13%, m.p. 68~69 C; 'HNMR (400 MHz,
CDCly) 6: 7.99 (t, J=7.5 Hz, 1H), 7.53 (t, J=7.9 Hz, 2H),
7.45~7.24 (m, 6H), 7.19 (d, J=10.2 Hz, 2H), 3.83 (d, J=
89.7 Hz, 2H), 2.59 (q, J=7.7 Hz, 4H), 1.35~1.24 (m,
1H), 1.17 (t, J=7.6 Hz, 6H), 0.49 (t, J=7.2 Hz, 2H), 0.19
(d, J=36.2 Hz, 2H); “C NMR (100 MHz, CDCL;) ¢:
170.9, 161.4, 142.3, 135.6, 135.0, 133.7, 131.4 (d, *Jor=
2.2 Hz), 129.9, 127.8, 126.4 (d, 2Jcr=20.1 Hz), 125.2 (d,
Jer=42 Hz), 123.7 (d, “Jer=10.2 Hz), 120.5 (dd,
Jer=284.0, 2Jcr=27.8 Hz), 95.6~88.5 (m), 54.0, 25.1,
14.0, 9.7, 3.6. HRMS (ESI) cacld for Cs,Hy,FsN,O, [M—
H]™ 611.1945, found 611.1930.

N-[2-1R-4,6- (=96 H 3k R B 1-3-[V-(FA TR FH 0 ) o
PR O e 2 1-2- 9 FR R (61): I BB [, P23 48.97%,
m.p. 83~84 C; "H NMR (400 MHz, CDCl;) : 8.15 (s,
1H), 8.06~7.96 (m, 2H), 7.94 (s, 1H), 7.52 (t, J=6.7 Hz,
1H), 7.38~7.15 (m, 6H), 3.82 (d, J=61.3 Hz, 2H), 1.11
(s, 1H), 0.49 (d, J=6.8 Hz, 2H), 0.17 (d, J=26.6 Hz, 2H);
C NMR (100 MHz, DMSO-d;) §: 170.0, 162.5, 154.8 (d,
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'Jer=255.7 Hz), 138.8, 135.7, 134.2 (d, *Jer=3.9 Hz),
133.6, 131.9~131.1 (m), 130.6 (q, *Jcr=30.64 Hz), 130.0
(q, YJer=33.66 Hz), 129.7, 128.8, 127.8, 127.4, 124.6 (d,
3Jer=4.5 Hz), 123.7 (d, “Jer=13.5 Hz), 123.3, 122.3 (q,
'Jer=271.69 Hz), 121.9 (q, 'Je.r=272.72 Hz), 53.0, 9.4,
3.3, 3.1. HRMS (ESI) cacld for C,cH;BrF,N,O, [M—H]"
601.0362, found 601.0374.

N-[2,6- Z{5-4- =5 AR R ]-3-[N-(R T F 2 2K
FH G fig i )-2- 9K F B (6): I EalBl A, 7= 38.23%,
m.p. 98~99 °C; 'H NMR (400 MHz, DMSO-dj) d: 10.36
(s, 1H), 7.94 (s, 2H), 7.60 (s, 2H), 7.42~7.18 (m, 6H),
3.69 (s, 1H), 3.62 (s, 1H), 1.1~0.95 (m, 1H), 0.48~0.35
(m, 2H), 0.18~0.05 (m, 2H); “C NMR (100 MHz,
CDCly) d: 171.0, 160.6, 156.1 (d, 'Joy=247.4 Hz), 148.1,
138.5, 135.5, 134.3, 133.5, 132.3, 131.5, 130.0, 127.9,
125.0 (d, *Jer=4.3 Hz), 124.8, 124.1, 124.0 (d, *Jcr=6.8
Hz), 121.0, 120.1 (q, 'Jer=257.3 Hz), 119.0, 53.9, 30.2,
9.7, 3.6. HRMS (ESI) cacld for C,sH;7Br,F4N,O; [M—
H]™ 626.9542, found 626.9536.

N-[2-1R-4-(1,1,1,2,3,3,3- 56 R -2- 35 )-6-( — 5 7T %)
IR HE]-3-[N-(FA TR HH ) AR I e ]-2- 38R Y I iz (6k): 1
E AR, 723 18.23%, m.p. 121~122 C; 'H NMR (400
MHz, DMSO-dg) 6: 10.78 (s, 1H), 8.43 (s, 1H), 7.97 (s,
1H), 7.79 (t, J=6.1 Hz, 1H), 7.75~7.67 (m, 1H), 7.64 (s,
1H), 7.60 (s, 1H), 7.51 (t, J=7.7 Hz, 1H), 7.48~7.38 (m,
2H), 7.38~7.30 (m, 3H), 6.35 (d, J=15.4 Hz, 1H), 3.79
(s, 1H), 3.54 (s, 1H), 0.97 (s, 1H), 0.41 (d, J=6.8 Hz, 2H),
0.11 (s, 2H); *C NMR (100 MHz, CDCly) §: 169.8, 165.7,
160.8 (d, *Jer=3.3 Hz), 156.6 (d,"Jc.r=249.1 Hz), 146.1,
143.4, 136.5, 1353, 134.5, 1343 (d, 2Jer=10.6 Hz),
132.1, 130.7 (q, *Jer=30.4), 130.5 (d, *Jer=15.1 Hz),
130.3 (d, 2JJer=12.4 Hz), 129.7, 128.6 (d, *Jcr=14.5 Hz),
128.0 (d, *Jer=8.5 Hz), 127.4 (d, *Jcr=>51.4 Hz), 125.3
(d, *Jer J=42 Hz), 123.1, 122.0 (q, Jer=271.6 Hz),
120.9 (d, *Jer=11.4 Hz), 120.0 (qd, 'Jer=284.4, Jor=
27.2 Hz), 117.1 (d, “Je.;=15.8 Hz), 97.3~83.6 (m), 53.0,
9.4, 33 (d, “Jor=37.4 Hz). HRMS (ESI) cacld for
C30H oBrF;N,O, [M—H]~ 727.0454, found 727.0443.
3.3 E4EMELK

RN, Plutella xylostella F1 —ALEE Chilo sup-
pressalis W _FHFBEIART BRI SSA BR A m 52, A=
WIELLAIE TR 3 w4t FREL 10 mg HAsb&4, A 1
mL N,N-—H % Bt (DMF) A AR, BeHa 10 g/L R
FH 0.05% ek S /K R B, T 1) BT 9 A FEE AR AR

/NSRRI R R P B TR R g H i
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MERANZHH 10 s, IETEE THFRIY, FIL48E, 5
Fr ML JRCE AR ORI, B L2/l B 10 3k, 3 IRE &
BT FRMA, W25 C, 6 14 h, HBEE 10 h
BiFE. Zi)a 3 d SRS AL HaAH T g

TARIE SR RE TN ECR R IR BNE: RENHE
7N 9 em. 15 10 em (R AR FRKRE, FRKRBKSE
PREIZ) 25 em B, R0 KA — Sk RES T, 5
kb B30y, kb, (REREZE, 2 8 em K, & H. ¥4
WA N B FR ML (2520 40 mL), KRG Z2KIR N 25
R 10 s JEHUH, BCE T IR T, B3R TR
ERIEARER, BB 5 A EHEZE, B —hiE
410 3k, AFEES 3 R, HMRAAEE O, B
L%, BTG4, R 28 C, MEERFRE. 45 3
RUAE —ACIEGE B, 2505 3 d AR A e By, i
BTN HE I FE TR,

4 Bh#1 Bl (Supporting Information) H[A]{& 8, 10a~
10k, 11a~11k K& HAR7=4) 6a~6k 1) 'H NMR Al °C
NMR B B, & 2kl A] L4 B A A T 9 35 (http://sioc-
journal.cn/) I K.
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