Special Issue 'Heterocyclic Chemistry' ARKIVOC 2024, viii, S1-S20

Supplementary Material

Synthetic route design and development for an anthranilic diamide
compound containing 2-methyl-2-amino-propanamide group as a

potential insecticide

Junwu Ying, Shuang Liang, Xuesong Li, Gang Wang, Zhongbao Ren, Xiaochen Bai, Jie Lang, Bin Li,
Huibin Yang,” and Haibo Yu®

State Key Laboratory of the Discovery and Development of Novel Pesticide, National Engineering
Research Center of Pesticide, Shenyang Sinochem Agrochemicals Research and Development Co.,
Ltd, Shenyang 110021, China
Email: yanghuibin@yangnongchem.com , yuhaibo@sinochem.com

Table of Contents

1. General procedures for compounds 1, 6, 16.........cccccviieiiiiiieiiiiiiee e e S2
2. DSC traces for compounds 1,6, 8, 16 ...........ueieiiiiiiieeiiiiie et e et e e et e e e eeare e e e e eaae e e e e arae e e e ennees S3
3. 'H, 3C NMR spectra and HPLC chromatograms of compounds 1, 5, 6, 7, 10, 12a, 12b, 13, 14, 16,
- SRRSO S5

Page S1 ©AUTHOR(S)


mailto:yanghuibin@yangnongchem.com
mailto:yuhaibo@sinochem.com

Special Issue 'Heterocyclic Chemistry' ARKIVOC 2024, viii, S1-S20

1. General procedures for compound 1

1.1. General method for optimizing reaction conditions for synthesis of compound 6.

To a round-bottom flask was added 2-amino-3,5-dichlorobenzoic acid 2 (1 g, 5 mmol) and toluene
(10 mL). Thionyl chloride (2.95 g, 25 mmol) was slowly added, and the mixture was heated at reflux
for 4 hours. Evaporation under reduced pressure afforded intermediate 4 as a brown oil.

To a round-bottom flask was added compound 3 (0.72 g, 6 mmol), acetonitrile (10 mL), sodium
hydroxide (0.24 g, 6 mmol), sodium bicarbonate (0.5 g, 6 mmol) and water (10 mL). The mixture was
stirred until well blended. After cooling the mixture in an ice bath for 0.5 hours, the above
intermediate 4 in acetonitrile (5 mL) was slowly added to the mixture. After 2 hours at room
temperature, ethyl acetate (50 mL) and water (10 mL) were added for extraction. The organic layer
was washed with saturated sodium chloride solution (20 mL), dried over MgSQ,, filtered, and
concentrated in vacuo. The crude product was purified using silica gel column chromatography.
Elution with ethyl acetate/petroleum ether (1:3 v/v) afforded the title compound 6.

The solvent was selected from ethyl acetate, dichloromethane, toluene, 1,4-dioxane, THF, 2-
methoxy-2-methylpropane, acetonitrile.

Reaction detection and product analysis were performed by HPLC.

1.2. General method for optimizing reaction conditions for synthesis of compound 16.

To a round-bottom flask was added compound 8 (1.3 g, 5 mmol) and chlorobenzene (20 mL). The
solution was slowly added thionyl chloride (1.19 g, 10 mmol) and heated to 80 °C for 2 hours. After
cooling the solution to room temperature, sulfuryl chloride (0.34 g, 2.5 mmol) and AIBN (4 mg, 0.025
mmol) were added to the mixture and heated to 80 °C for another 4 hours. Intermediate 9 was
obtained by evaporating under reduced pressure as a brown oil.

To a round-bottom flask was added intermediate 6 (1.36 g, 5 mmol) and acetonitrile (20 mL). The
solution was heated to reflux and the above intermediate 9 in acetonitrile (10 mL) was slowly added.
The mixture was heated at reflux for 2 hours. After cooling the solution to room temperature, ethyl
acetate (50 mL) and water (20 mL) was added to the mixture for extraction. The organic layer was
washed with saturated sodium chloride solution (20 mlL), dried over MgSQ, filtered, and
concentrated in vacuo. The crude product was purified using silica gel column chromatography.
Elution with ethyl acetate/petroleum ether (1:1 v/v) afforded the title compound 16.

The solvent was selected from chlorobenzene, DMF, toluene, xylene, acetonitrile.

Reaction detection and product analysis were performed by HPLC.

1.3. General method for optimizing reaction conditions for synthesis of compound 1.

To a three-neck round-bottom flask was added concentrated hydrochloric acid (100 mL) and heated
to 36-38 °C. The solution was stirred intensely and intermediate 16 (53 g, 104.5 mmol) was added
slowly while keeping the temperature below 40 °C. After 30 minutes at 36-38 °C, the mixture was
poured into ice water-and stirred for half an hour while keeping the temperature below 10 °C. The
resulting solid was collected by filtration, and dried to give the title compound 1.

The solvent was selected from concentrated hydrochloric acid, dilute sulfuric acid agueous solution.
Reaction and product analysis were performed by HPLC.
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2. DSC traces
DSC trace for compound 1

ARKIVOC 2024, viii, $1-520
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DSC trace for compound 8

ARKIVOC 2024, viii, $1-520

TG 1% [1] 20240103-3 YJW-§xge{mW/mg)
—————DSC
TG i $h
i i: 131.2 °C 1 TRk
110 4 =
R 0.77 % Lo
1001 ¢ —h
7
90 |
-1
W 254 S HT(1SO):
80 - [Hif: -535.5 J/g
WA 260.4 °C
P _— itk -54.07 %
187 W55 BT ISOY: s o R
A 74.44 Jlg KR4 BT (1SO):
A RIS i 30.69 Jig
60 A
F-1
50 A
5% i it: 46.00 % (349.2 °C)
40 [ 5
i {i: 166.1 °C
30 - . . . r . . .
50 100 150 200 250 300 350
, . S oC
EW 2024-01-03 15:45  J1] *: Adminstrator
1% 2% : NETZSCH STA 449F5 WA 2 BN £5120240103-3 YJW-8.ngb-ss5
TiH : b EL] FEdh: YJW-8, 2.594 mg i 25°C/10.0(K/min)/350°C Y —IN2/N2
Mt 20240103-3 2l FESh S 1 0l : DSC/TGStdS/S TG K IE/M kil :  4:9:0/35000 mg
HW) 7 (i) : 2024/1/3 13:14:54 HMH: YJW-8 Bl MR, . DSC-TG/ # il DSC £z 1E/# 111 : 0:0:0/5000 pV
4 KR 2 BAE S - B 11
14741 1/ K B2 IE A 06-07-2023 13:45 / 08-07-2023 13:45 i Al203 85 pl, open
¢/l NETZSCH Proteus # f# &/
DSC trace for compound 16
TG /% [1] 20240103-2 YoW-13GGHMW/mQg)
—————DSC
TG S
TR
Wi l(: 264.6°C, LK
100 | A—Ar A :
+2.0
90 1
1.5
80 1
70 4 Wit 4k -52.69 %
+1.0
WEAH: 304.7 °C
60 -
AL 69X4 U %
= +0.5
50 1 i g
2 4
Jfi A4k -8.17 %
40 A N |
S B 39.14 % (349.1 o) [ 0-0
50 100 150 200 250 300 350
) ‘ i JE /°C
EWI1 2024-01-03 15:45 /1] /' Adminstrator
1% % : NETZSCH STA 449F5 A 2 BRI £5120240103-2 YJW-17.ngb-ss5
TH : i b YJW-17, 5.348 mg i 25°C/10.0(K/min)/350°C AU ~IN2/N2
Wiy 20240103-2 2 FES A 1 al{l - DSCITGSS/S TG KIE/M AL :  5:9:0/35000 mg
HWI /B ) 2 2024/1/3 11:08:04 MH YIW-17 B MR, . DSC-TG/ #f ik DSC Kz IE/# 4t #iH : 0:0:0/5000 pV
W K RSP : - : 10
HfEH [igh W I LA SO B2 F A ¢ 06-07-2023 13:45 / 06-07-2023 13:45 S - AI203 85 pl, open

Page S4

1&/i] NETZSCH Proteus # &/

©AUTHOR(S)



Special Issue 'Heterocyclic Chemistry' ARKIVOC 2024, viii, S1-S20

3. IH NMR, 3C NMR spectra and HPLC chromatograms of compounds
H NMR (600 MHz, DMSO-ds), *3C NMR 150 MHz, DMSO-ds) spectra and HPLC chromatogram of

compound 1
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'H NMR (600 MHz, CDCls3) and *3*C NMR (150 MHz, CDCls) spectra of compound 5
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'H NMR (600 MHz, DMSO-ds), 3C NMR (150 MHz, DMSO-ds) spectra and HPLC chromatogram of

compound 6
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'H NMR (600 MHz, DMSO-ds), 3C NMR (150 MHz, DMSO-ds) spectra and HPLC chromatogram of

compound 7
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'H NMR (600 MHz, DMSO-ds), *3C NMR (150 MHz, DMSO-ds) spectra and HPLC chromatogram of

compound 12a
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'H NMR (600 MHz, DMSO-ds), *3C NMR (150 MHz, DMSO-ds) spectra and HPLC chromatogram of

compound 13
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'H NMR (600 MHz, DMSO-ds), 3C NMR (150 MHz, DMSO-ds) spectra and HPLC chromatogram of

compound 14
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'H NMR (600 MHz, CDCl3), 3C NMR (150 MHz, CDCls) spectra and HPLC chromatogram of
compound 17
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