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Design and Exploration of the Synthetic Routes of Novel M-Diamide

Compounds Containing Sulfur

WU Jingwen, WEI Siqi, DANG Shuaihui, ZHANG Yan, WANG lJifen
(School of Resources and Environmental Engineering, Shanghai Polytechnic University, Shanghai 201209, China)

Abstract: Broflanilide which possessed high efficiency, low toxicity, and no cross resistance with traditional insecticides acting on
GABA receptor was globally registered in 2020. The research on its structural modification and biological activity was extremely rare,
so possessed broad research market. Based on the literature research results and the classic organic reactions, two synthesis routes were
designed according to the principle of pesticide designing. The easy derivatization sulfur elements with diverse biological activities were
introduced into Broflanilide. The corresponding target compounds were successfully prepared by the second synthesis route for two-line
with methyl 2-fluoro-3-nitrobenzoate as the starting material, and the structures were confirmed by combining the physical and chemical
data characterization, which provide a solid foundation for the synthesis of m-diamide compounds containing sulfur and their biological
activities.
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b)) KEM 2 2- =5 T H4-(F ) KR
A R

HY 10.16 g (42.16 mmol)2-f FE-5-(F i &) =
F % 5 39.97 g (210.88 mmol) To/K &AL T 250
mL BB, N 1, 4- 5 N PRV R 40 mL,
AR, B S 1A ORLAR B R NI #E R 20
mL, 5, 4K & 60 °C [ 6 h £ 4, TLC i
55 SR E R . ek He 28 U8 R 25 A WL R, 4R & R
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(PR ) 2 ) 24 B It Ji ) 5 B o

FREY 5.82 g (15.55 mmol) L &4 3 F 250 mL
JEREI T, BN 8.85 g(46.65 mmol) &AL 455 T
30 mL1, 4- 5N, SR AEE, B I K ER R 50
mL (607.4 mmol), %5, 7K R 4EHF 60 'C N 6h
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a. 2-fEEE-S-(F 2L = KA (k&
) 1): ¥ AR, 7% 51%. 'H NMR (400 MHz,
DMSO, ppm) ¢ 8.11 (d, J = 8.6 Hz, 1H, Ph-H), 7.78 (s,
1H, Ph-H), 7.75 (d, J = 8.6 Hz, 1H, Ph-H), 2.64 (s, 3H,
CH3). '3C NMR (101 MHz, DMSO) § 148.2, 143.9,
129.7, 126.8, 124.3 (q, J = 6.1 Hz, Ph-C), 122.7 (q,
J =323 Hz, C-CF3), 122.4 (q, J = 273.7 Hz, CF3),
14.6. EI-MS (M+H)": 240.00 (cal. 240.01).

b. 2- =5 H R -4-(FE B ) R LG L (K&
2): EOILIR, 775 58%. '"H NMR (400 MHz, DMSO)
6 7.31 (d, J = 8.6 Hz, 1H, Ph-H), 7.28 (s, 1H, Ph-H),
6.83 (d, J = 8.6 Hz, 1H, Ph-H), 5.64 (s, 2H, NH,), 2.38
(s, 3H, CHs). '3C NMR (101 MHz, DMSO) § 145.4,
135.0,127.2 (q, J = 6.1 Hz, Ph-C), 1252 (q, J = 272.7
Hz, CFs), 122.4, 118.4, 111.6 (q, J = 29.2 Hz, C-CFs),
18.3. EI-MS (M+H)": 208.05 (cal. 208.04).

. 2-5-3-MH 3E-N-Q-(Z 5 H 48 -4-(FF i 2b) 2%
B KL A R (& 3): A AR, R
89%. m.p.: 123~126 ‘C. 'H NMR (400 MHz, DMSO)
§10.40 (s, 1H, CO-NH), 8.31 (t, J = 8.3 Hz, 1H, Ph-H),
8.03 (t, J = 6.1 Hz, 1H, Ph-H), 7.65~7.53 (m, 4H, Ph-
H), 2.58 (s, 3H, CHs). "*C NMR (101 MHz, DMSO) §
162.8, 139.2, 137.9, 135.9, 131.7, 131.4, 130.6, 128.6,
127.1, 126.7, 125.7 (d, J = 4.6 Hz, Ph-C), 124.9, 123.6
(q. J =273.7 Hz, CFs), 122.3, 15.1, EI-MS (M+H)*:
376.90 (cal. 376.05).

d. 2-9-3-F FE-N-Q-(= 5 H 38 -4-(FF it 3k ) ¢
) RH B AR (LEY 4): Ak, =R
67%. m.p.: 94~98 ‘C. '"H NMR (400 MHz, DMSO)
5 9.84 (s, 1H, CO-NH), 7.62~7.51 (m, 3H, Ph-H),
7.00~6.89 (m, 2H, Ph-H), 6.80 (t, J = 6.6 Hz, 1H, Ph-
H), 5.36 (s, 2H, NH,), 2.56 (s, 3H, CH;). *C NMR
(101 MHz, DMSO) § 164.7, 149.3, 146.9, 138.3, 137.6,
137.5, 132.4, 131.3, 130.5, 126.5 (q, J = 30.3 Hz, Ph-

C), 123.9, 123.7 (q, J = 273.7 Hz, CFs), 118.7 (d,
J = 5.2 Hz, Ph-C), 116.1, 15.2. EI-MS (M+H)*:
345.15 (cal. 345.17).

e. 2-5-IN-(2- = 5 FF 2E-4-(FF R B 3 ) K 5E)-3-
(PR R & i (L &4 5): B B,
7 40%. m.p.: 102~105 ‘C. "H NMR (400 MHz,
DMSO) 6 9.86 (s, IH, CO-NH), 7.62~7.51 (m, 3H, Ph-
H), 7.09 (t, J = 7.9 Hz, 1H, Ph-H), 6.80 (m, 2H, Ph-H),
5.80~5.76 (m, 1H, CH5-NH), 2.75 (d, J = 5.0 Hz, 3H,
CHjs), 2.56 (s, 3H, CHs) . '*C NMR (101 MHz, DMSO)
5 164.7,149.6, 147.1,138.9, 138.3, 132.3, 131.4, 130.5,
126.5 (q, J =30.3 Hz, Ph-C), 125.0, 123.6 (q, J =273.7
Hz, CFs), 122.4 (d, J = 5.1 Hz, Ph-C), 115.2, 113.7,
30.1, 15.2. EI-MS (M+H)*: 359.00 (cal. 359.08).

f. 2-9-N-(2- = 5 F S -4-(F B 3) 7K 3E)-V-H
FEORH B AR (& 6): [ Ak, =%
86%. m.p.: 118~120 C . '"HNMR (400 MHz, DMSO)
§ 10.06 (s, 1H, CO-NH), 7.62 (d, J = 6.6 Hz, 1H,
Ph-H), 7.61~7.58 (m, 2H, Ph-H), 7.50~7.55 (m, 3H,
Ph-H), 7.35~7.20 (m, 6H, Ph-H), 3.34 (s, 3H, CH;),
2.56 (s, 3H, CH3). '*C NMR (101 MHz, DMSO) &
170.6, 163.5, 155.9, 153.5, 138.9, 135.9, 133.0, 131.8,
131.6, 130.4 (d, J = 7.5 Hz), 129.0, 128.4, 126.9,
126.7(q, J = 273.7 Hz, CF3), 123.6 (d, J = 5.2 Hz,
Ph-C), 122.3, 39.6, 15.1. EI-MS (M+H)": 463.00 (cal.
463.11).

g 3-AE2-HANBTEE LEY 7): Bl
IR, 7% % 81%. 'H NMR (400 MHz, DMSO) 6 6.99
(7.05~6.97, m, 3H), 5.39 (s, 2H, NH,), 3.84 (s, 3H,
CH3). '*C NMR (101 MHz, DMSO) § 165.1, 150.9,
148.4, 138.1 (d, J = 12.9 Hz), 124.5 (d, J = 4.1 Hz),
120.6 (d, J = 5.8 Hz), 117.6, 52.5. EI-MS (M+H)*:
170.00 (cal. 170.06).

h, 2--3-F AR R PR T (L& 8):
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ok, 773 54%. 'H NMR (400 MHz, DMSO) 6
7.07 (d, J = 7.9 Hz, 1H), 6.98~6.95 (m, 1H), 6.86 (d,
J = 6.6 Hz, 1H), 5.79 (s, 1H), 3.83 (s, 3H), 2.74 (s,
3H). '3C NMR (101 MHz, DMSO) § 164.0, 149.9,
148.0, 138.4, 125.5, 121.5, 117.3, 52.8, 39.8. EI-MS
(M+H)": 184.05 (cal. 184.08).

i 2-9-3-(N- F 5 2 PR R fie 66 ) O PR G R (b
AH9): AMEE, F2% 98%. m.p.: 99~101 C. 'H
NMR (400 MHz, DMSO) § 7.79~7.63 (m, 2H, Ph-
H), 7.30~7.23 (m, 6H, Ph-H), 3.82 (s, 3H, CHjs),
3.31 (s, 3H, CH3). '*C NMR (101 MHz, DMSO) §
170.5, 163.8, 157.7, 155.1, 135.8, 135.2, 131.1, 130.4,
128.4,128.0, 125.3, 119.5, 53.0, 39.9. EI-MS (M+H)*:
288.00 (cal. 288.10).

jo 2-9-3-(N-FEE R R Z ) KR (L& 4D
10): A E A, 77 3% 90%. m.p.: 149~151 C. 'H
NMR (400 MHz, DMSO) § 7.61 (t, J = 6.8 Hz, 1H,
Ph-H), 7.45 (dd, J = 14.7,7.5 Hz, 1H, Ph-H), 7.35-7.24
(m, 4H, Ph-H), 7.10 (t, J = 7.5 Hz, 1H, Ph-H), 3.98
(s, 3H, CH3). '*C NMR (101 MHz, DMSO) § 170.6,
166.7, 157.3, 154.7, 136.1, 132.4, 131.1, 130.3, 128.7,
128.3, 128.0, 124.5,39.7. EI-MS (M+H)*: 274.10 (cal.
274.09).

k. 2- =9 B 4- (R 2E)-6- LR % (&4 11)
T AR, 72 % 85%. 'H NMR (400 MHz, CDCls)
8 7.61 (s, 1H, Ph-H), 7.28 (s, 1H, Ph-H), 5.51 (s, 2H, -
NH,), 2.35 (s, 3H, CH3). "*C NMR (101 MHz, DMSO)
5 1415 137.0, 126.8 (q, J = 5.4 Hz, Ph-C), 124.7,
124.3(d, J = 274.7 Hz, CF3), 113.4(q, J = 30.0 Hz, Ph-
C), 111.1, 17.8. EI-MS (M+H)*: 285.90 (cal. 285.95).

h. N-(2-1R-4-FF B 3)-6- = i FF 3 2 6 -2-4(-3-
(IN-FH 6 R R gk e ) 1 HH I8 Ji% (Target compound)
H [ K, 725 62%. m.p.: 182~183 ‘C. '"H NMR
(400 MHz, DMSO) § 10.24 (s, 1H, -NH), 8.08 (s, 1H,
Ph-H), 8.04 (s, 1H, Ph-H), 7.84 (d, J = 8.2 Hz, 1H, Ph-
H), 7.57 (s, 2H, Ph-H), 7.30 (m, 5H, Ph-H), 3.32 (s, 3H,
CHs), 2.85 (s, 3H, CHs). "*C NMR (101 MHz, DMSO)
5170.6,163.4,146.1, 137.3,135.9, 134.1, 133.2, 131.7,
130.4, 129.5, 129.4, 129.0, 128.5, 128.0, 126.4, 125.4,
124.8, 122.6, 43.5, 39.5. EI-MS (M+H)*: 541.00 (cal.
541.02).

&P iE R I . "H NMR. '3C NMR Fl i

i 4 AL B JE R A T A . 8 i
T R B, T e 6 A1 1) ) gt B A A B P O S R
T, A MO AR R 2 e A8 R ] AR IR S, A
it Nt e BRE S RAF. s KRR, S—
CH;. N—CH;. O—CHj &3 A6 2 AL ¥ 73 il /2
2.35~2.85. 2.75~3.34. 3.82~3.84, iX f& i1 T F LA
£ S+ N+ O Ji FH M2 7 Ar s, Btk (S <
N < 0), W HL 7 fe /g o, 49 H 7 = % 1%
I, BEMRCSLIR /N, b7 78 ) MK 3% = A 7 Ak 8 30,
FilL 6 S—CHj3; < 6 N—CH;3 < § O—CH5. CH;—
NHRFIEIEAL 20055 § 5.36~5.80, CO—NHF; fad:
o TR EE A SR ZU L AR, NH AL A
9.84~10.40. L&Y 1~6. L&Y 11 F1 Target com-
pound H13¥ & CF; B ReH, (b &Y 1~6 FiLEY)
11'3C NMR 23 H )8 28 CF; P EH g (fh %
PERETEH 6 122.4~126.7, ¥ &8 J = 272.7~273.7
Hz), 7F HY5 CF; MIEM K L B-C (L
Va6 122.7~126.5, #&H# J = 29.2~32.3 Hz) H
v-C (PR R T 6 118.7~127.2, HE&H % J =
4.6~6.1 Hz) ¥ 6545 . BB T HisbEMLE
DMSO ¥ UK, S8 13C NMR H oK Hi 3B
S CFy i 37 Y # U, {H 2 25 A S ATk v] DL 2
J3 TVSRAIE H ARk & P01 IR A 1
22 ARBEZLS TS

AR 1 DL 4-55-2- = G R LA FE R N IR R
Bl & HSEAZBUR. R I 7 5 U,
% HREY . AR | R R N, ik &
Y2 MLEY) 4 G, FEA RSB IERT,
FHAF R0 S5 R 2 B, B T oML SR R B, 2 B B J5
AbFERT HU ™ AR, PR T 70%, 4143 ) M
PRER T2 AL HE LLSEE . Ff HAE Target compound
& O AR CPIR o), IR4E A Uk ih, (b &
6 5 NBS 7E# i 4 T i AR s vz B ay #2321 7
H AR =40, A 2 38 e X6 A% 0 0 BT 15 0 40 B R
I 45 20T H AR =4, BG4 1 AN E
FFA BT T Target compound 2514, A RS 28 2
T2 DL 2-960-3- i 5 2K H IR FR R DR R SR, 48 I
JE SRR BUAR 6 00 FIs B, IRl 2% H ARk
EW, RN T 2R AR . HA R Y
N, PR 2R 2 Wb R AA 7 2K 4 #RTE 62% LA
b, BRI, (HR I A 8, AN
A 54%, FEE R L 2 BEARE KRG 2 I X
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REFC, BB, UM, 55 B RS R R RS S & R A I BT SRR 45

B la] — e SR A& R 2 IR R, B 2-9-3-7il
FEOR R P i ke ORI 75 1 28 2 SEAE LR 1
e R AR 5 B L2 g AR, A TSl H AR &
Wbtk

3 & i

YEF T GABA 324 I R] i e 2K 2% B Ff1—iR
A WU B (Broflanilide) F 45 4 Beis Al A= 10 1k
W7 AR H AR 25 TAEE B FU M E O o AT
P25y F- LT TR A A Wi 1 2 R R 5 AT AE AT
i 76 % 51 A\ Broflanilide 1, 45 & SCHR A 45 3, &
THT A R 4R, It 22 U A LR S, PR 2R il 4
R HREY), BB YE B iE s . "H NMR
A1 13C NMR i\ 1 BFsb- &4k @il & R
P 28 LA A M T A, DL 4-980-2- — A 2R O i
U6 ORI B R B G RBR 4 1, T RS R AR 5
HILE AN S, FECE B RRK, BERAH
Fr = B RARIR IS R v, BEAL O 20 H 3R A 5
W H A A TE, RIS E 5 T A T B
FRPeW e SUER AL £ i 2k 2 A2 DL 2-%-3- R 3
FH R FH R S 0 TR ), A R V2 fai 6, SR TSI H
WA E DAL . H 2 A BRER 2R 2 i B AR =)
L&Y 8, RN 54%, FEA I 2L 2 Bk r= R
W& 22, AE 15 — DR R AT .
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