
Synthesis, Physicochemical Properties, and 

Biological Activities of 4-(S-methyl-N-(2,2,2-

trifluoroacetyl)sulfilimidoyl) Anthranilic Diamide 

 

Hwan Jung Lim1, Won Hyung Lee,2 Seong Jun Park1,* 

 

1Bio & Drug Discovery Division, Korea Research Institute of Chemical Technology 
(KRICT), 141 Gajeong-ro, Yuseong-gu, Daejeon 34114, Korea 
2Central Research Institute, Kyung Nong Co. Ltd., 34-14 Summeori-gil, Kyongju 38175, 
Kyongsangbuk-do, Korea 
 

Email: sjunpark@krict.re.kr 

 

 

Supporting information 

 

Figure S1: 1H, 13C and 19F NMR of compound 9-16 ................................................... 1 

Table S1 and S2: Larvicidal activity against Spodoptera (14 and 15a) ..................... 11 

Table S3. Physical properties of organosulfur-substituted anthranilic diamides ....... 15 

Figure S2: pH-metric Log P of compounds 14-16 .................................................... 16 

References ............................................................................................................... 37 

 

  



S1 

 

Figure S1: 1H, 13C and 19F NMR of compound 9-16 

1H and 13CNMR of compound 9 
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1H and 13C NMR of compound 11 
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1H and 13C NMR of compound 12 
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1H and 13C NMR of compound 14 
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1H and 13C NMR of compound 15a 
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19F NMR of compound 15a 
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1H and 13C NMR of compound 15b 

 

 



S8 

 

1H and 13C NMR of compound 16a 
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19F NMR of compound 16a 
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1H and 13C NMR of compound 16b 
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Table S1 and S2: Larvicidal activity against Spodoptera (14 and 15a) 

 

The lavicidal activities of synthesized compounds were evaluated by the leaf-dip procedure.6 

The aqueous solution of prepared compounds and chlorantraniliprole in acetone (H2O : 

acetone = 95 : 5) were sprayed to a cabbage leave placed on moistened filter paper (disc, 

diameter 8.8 cm) in petri dishes.  After allowing to dry, the dishes were infested with 10 

Spodoptera litura (third-instar).  After 1, 2, 3, and 4 days, percentage of mortalities was 

evaluated. The treatments were replicated three times. For negative control, larvicidal 

activities were 0 % at each time. Ref. is chlorantraniliprole as a positive control. 

 

 

Table S1. Larvicidal activity depend on time 

Entry Compd 
Concentration 

(ppm) 

against the 3rd instar larvae of Spodoptera litura 

Larvicidal activity (%) at 24 h 

1 2 3 Average 

1 14 50 0 0 0 0 

2 Ref. 25 60 30 50 46.7 

3 15a 50 0 0 0 0 

4 Ref. 25 10 20 10 13.3 

 

Entry Compd 
Concentration 

(ppm) 

against the 3rd instar larvae of Spodoptera litura 

Larvicidal activity (%) at 48 h 

1 2 3 Average 

1 14 50 20 0 20 13.3 
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2 Ref. 25 90 80 90 86.7 

3 15a 50 0 0 0 0 

4 Ref. 25 50 70 80 66.7 

 

Entry Compd 
Concentration 

(ppm) 

against the 3rd instar larvae of Spodoptera litura 

Larvicidal activity (%) at 72 h 

1 2 3 Average 

1 14 50 70 30 40 46.7 

2 Ref. 25 100 100 100 100 

3 15a 50 50 40 50 46.7 

4 Ref. 25 100 100 100 100 

 

Entry Compd 
Concentration 

(ppm) 

against the 3rd instar larvae of Spodoptera litura 

Larvicidal activity (%) at 96 h 

1 2 3 Average 

1 14 50 80 70 70 73.3 

2 Ref. 25 100 100 100 100 

3 15a 50 50 50 60 53.3 

4 Ref. 25 100 100 100 100 
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Table S2. Picture of eating area 

Entry Compd 

Pictures of eating area_ after 96 h 

(The 3rd instar stage larvae of Spodoptera 

litura) 

1 
14 

(sulfide) 

 

5 - 10 % eating 

2 

Ref. 

positive control 

(chlorantraniliprole) 

 

0 – 5 % eating 

 Negative control 
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Entry Compd 

Pictures of eating area_ after 96 h 

(The 3rd instar stage larvae of Spodoptera 

litura) 

2 

15a 

(N-trifluoroacetyl 

sulfilimine) 

 

5 - 10 % eating 

6 

Ref. 

positive control 

(chlorantraniliprole) 
 

0 – 5 % eating 

 Negative control 
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Table S3. Physical properties of organosulfur-substituted anthranilic 

diamides 

 

Entry 
Compd 

(Functionality) 
X Y 

Solubilitya,b 

(Equilibrium) 
Log Pc,d Permeabilitye 

1 
14 

(Sulfide) 
•• •• 

5.40 ± 0.794 μM 

(2.67 ± 0.393 μg/mL) 
3.45 - 4.3 ± 0.047 

2 
15a 

(Sulfilimine) 
NCOCF3 •• 

397.3 ± 14.4 μM 

(240.7 ± 8.737 μg/mL) 
3.74 - 4.5 ± 0.059 

3 
15b 

(Sulfoxide) 
O •• 

486.1 ± 15.8 μM 

(248.3 ± 8.083 μg/mL) 
2.59 - 4.8 ± 0.037 

4 
16a 

(Sulfoximine) 
NCOCF3 O 

396.8 ± 14.9 μM 

(246.7 ± 9.292 μg/mL) 
4.95 - 4.7 ± 0.075 

5 
16b 

(Sulfone) 
O O 

124.5 ± 16.5 μM 

(65.6 ± 8.693 μg/mL) 
3.04 - 4.5 ± 0.030 

6 Chlorantraniliprole   
21.5 ± 1.59 μM 

(10.4 ± 0.771 μg/mL) 
5.25 - 4.3 ± 0.046 

7 Cyantraniliprole   
377.9 ± 14.6 μM 

(179.0 ± 6.928 μg/mL) 
3.50 - 4.4 ± 0.077 

aMethod for determination of equilibrium solubility: μSOL25; bat 25℃ and pH 7.4; cUsing ACD / Labs T3 

method (pH – metric); dfor graphs, please see the supporting information, eMethod for determination of 

permeability: PAMPA 
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Figure S2: pH-metric Log P of compounds 14-16 

pH-metric Log P of compounds 14 
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pH-metric Log P of compounds 15b 
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pH-metric Log P of compounds 15a 
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pH-metric Log P of compounds 16a 
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pH-metric Log P of compounds 16b 
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pH-metric Log P of compounds chlorantraniliprole 
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pH-metric Log P of compounds cyantraniliprole 
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