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1. BO-assisted multiparameter screening of sulfurization

As a result, we can get many advantages from them in order to enhance Asahi`s products demand. 

Optimization Table S1: As a result, we can get many advantages from them in order to enhance Asahi`s products demand. 

entry NaSH (eq.) H2O (M) S (eq.) Toluene (M) GC conv.% 

1 6.0 1.38 3.0 2.36 68 

2 6.5 1.67 2.4 1.42 65 

3 4.5 1.21 2.4 3.32 51 

4 5.5 1.98 3.0 0.9 39 

1 (2 gram) 2

NaSH (equiv.), H2O (M)

S (equiv.), TBAB (8.5 mol%)

Toluene (M), 95 °C,  24 h
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5 5.5 0.99 1.2 1.42 76 

6 6.5 1.11 2.0 3.32 66 

7 4.5 1.61 1.2 0.9 52 

8 5.8 1.02 1.4 1.46 78 

9 5.5 5.3 2.1 4.54 67 

10 2.7 7.0 3.3 2.16 31 

11 6.9 18.4 2.7 1.42 68 

12 8.3 4.3 0.9 0.84 48 

13 4.1 10.0 1.5 1.06 66 

14 6.7 16.2 2.7 1.5 70 

15 6.5 9.2 2.0 2.26 78 

16 7.0 29.8 1.3 4.54 89 

17 7.0 29.8 1.3 4.54 87a 

19 7.0 29.8 1.3 4.54 81b 

Reaction condition: 1(2gram), NaSH (eq), Sulphur (eq), H2O (M), Toluene (M), TBAB (8.5 mol %) at 95 °C for 24 h; 

a) 20g scale; b) 100g scale

Calculation of Molarity (M): 

H2O (M): mmol of 1/H2O volume Toluene (M): mmol of 1/Toluene volume 

H2O Volume: H2O weight/density Toluene volume: Toluene weight/density 

H2O weight: WR1*NaSH weight Toluene weight: WR2* weight of 1
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Peak Report

Peak Report

2. Calculation of GC yield from GC conversion chart: Table 2, entry 03 (100g scale)

a) Pure GC chart of tetrachloropentaerythritol (4Cl): 8:4 min (1.46 mol/L)

b) Pure GC chart of Spiro-dithiolane (4S): 15.8 min (1.46 mol/L)

Peak# tR 

(min) 

Area Hight Area% Mark Compound name 

Peak# tR 

(min) 

Area Hight Area% Mark Compound name 

Chromatogram

Chromatogram
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y = 46937x + 316439

R² = 0.9483

y = 83264x - 18674

R² = 0.9999
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b) 1:1 ratio of tetrachloropentaerythritol (50%) and Spiro-dithiolane (50%): (1.46 mol/L)

d) Draw a graph GC area vs GC yield) Graph of GC area vs GC yield

X = GC area (-) 

Y = GC yield (%) 

Peak# tR (min) Area Hight Area% Mark Compound name 

Chromatogram
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X = GC yield (%) 

Y= GC area (-) 

(

Peak Report

e) 100g scale GC chart (Table 2, entry 3): (1.46 mol/L)

Area of 6758659 = GC yield?? 

Peak# tR (min) Area Hight Area% Mark Compound name 

y = 46937x + 316439

R² = 0.9483

y = 83264x - 18674

R² = 0.9999
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Calculation [1]: 

Y = 83264X-18674 

6758659+18674/83264 = X 

X = 81% 

GC conversion yield ≈ GC calculated yield±2 
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3. Calculation of the correlation coefficient between the conversion yield of 1 and each loading of chemicals afforded 

the corresponding values. 

 


