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1H NMR spectrum of Bis-(2-ethylcarbonate)ethyl sulfide 7 
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13C NMR spectrum of Bis-(2-ethylcarbonate)ethyl sulfide 7 
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GC-MS spectrum of Bis-(2-ethylcarbonate)ethyl sulfide 7 
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HRMS analysis of Bis-(2-ethylcarbonate)ethyl sulfide 7 
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GC-MS spectrum of the reaction of 4-bromophenol with 2-(methylthio)ethyl methyl carbonate 1 – 
Product identification 12 (entry 1, Table 2) 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OCH3

Br

Chemical Formula: C7H7BrO
Exact Mass: 185,97

Molecular Weight: 187,03

OCH3

Br

OCH2CH2SCH3

Br

1 (residual)
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GC-MS spectrum of the reaction of p-cyanophenol with 2-(methylthio)ethyl methyl carbonate 1 – 
Product identification 13 (entry 2, Table 2) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

OCH3

CN
1-bromo-4-methoxybenzene

Chemical Formula: C8H7NO
Exact Mass: 133,05

Molecular Weight: 133,15

OCH3

CN

OCH2CH2SCH3

CN

1 (residual)
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GC-MS spectrum of the reaction of p-cyanophenol with 2-(methylthio)ethyl methyl carbonate 1 – 
Product identification 13 (entry 3, Table 2) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OCH2CH2SCH3

CN

OCH3

CN

1 (residual)

1 decomposition

OCH3

CN
1-bromo-4-methoxybenzene

Chemical Formula: C8H7NO
Exact Mass: 133,05

Molecular Weight: 133,15



 

S9  

GC-MS spectrum of the reaction of β-naphtol with 2-(methylthio)ethyl methyl carbonate 1 – 
Product identification 14 (entry 4, Table 2) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OCH3 Chemical Formula: C11H10O
Exact Mass: 158,07

Molecular Weight: 158,20

OCH2CH2SCH3

OCH3

unidentified products
unidentified products
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GC-MS spectrum of the reaction of hydroquinone with 2-(methylthio)ethyl methyl carbonate 1 – 
Product identification 15, 16, 17 (entry 5, Table 2) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

OCH2CH2SCH3

OCH2CH2SCH3

15

Unidentified
product

OCH2CH2SCH3

OCH3

16

Residual
Reagents

OCH3

OCH3

17

OCH3

OCH3

17 Chemical Formula: C8H10O2
Exact Mass: 138,07

Molecular Weight: 138,16
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GC-MS spectrum of the reaction of biphenyl-2,2'-diol with 2-(methylthio)ethyl methyl carbonate 1 
– Product identification 18, 19, 20 (entry 6, Table 2) 
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20

Chemical Formula: C14H14O2
Exact Mass: 214,10

Molecular Weight: 214,26
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GC-MS spectrum of the reaction of phenylsulfonyl)acetonitrile with 2-(methylthio)ethyl methyl 
carbonate 1 – Product identification 21, 22, 23 (entry 7, Table 2) 
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23

Chemical Formula: C10H11NO2S
Exact Mass: 209,05

Molecular Weight: 209,26
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GC-MS spectrum of the reaction of phenylsulfonyl)acetonitrile with 2-(methylthio)ethyl methyl 
carbonate 1 
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21

Chemical Formula: C14H19NO2S3
Exact Mass: 329,06

Molecular Weight: 329,50

S CN

O
O

CH2CH2SCH3

CH3

22

Chemical Formula: C12H15NO2S2
Exact Mass: 269,05

Molecular Weight: 269,38
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1H NMR spectrum of methyl 2-(4-bromophenoxy)ethyl sulfide 12 
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1H NMR spectrum of 4-[2-(methylthio)ethoxy]benzonitrile 13 
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13C NMR spectrum of 4-[2-(methylthio)ethoxy]benzonitrile 13 
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GC-MS spectrum of 4-[2-(methylthio)ethoxy]benzonitrile 13 
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HRMS analysis of 4-[2-(methylthio)ethoxy]benzonitrile 13 
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1H NMR spectrum of methyl 2-(naphthalen-2-yloxy)ethyl sulfide 14 
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1H NMR spectrum of 1,4-bis-[2-(methylthio)ethoxy]benzene 15 
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13C NMR spectrum of 1,4-bis-[2-(methylthio)ethoxy]benzene 15 
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GC-MS spectrum of 1,4-bis-[2-(methylthio)ethoxy]benzene 15 
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HRMS analysis of 1,4-bis-[2-(methylthio)ethoxy]benzene 15 
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1H NMR spectrum of 4-[2-(methylthio)ethoxy]anisole 16 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
13C NMR spectrum of 4-[2-(methylthio)ethoxy]anisole 16 
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GC-MS spectrum of 4-[2-(methylthio)ethoxy]anisole 16 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

OCH2CH2SCH3

OCH3

16 Chemical Formula: C10H14O2S
Exact Mass: 198,07

Molecular Weight: 198,28
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1H NMR spectrum of 2,2’-[2-(methylthio)ethoxy]biphenyl 18  
 

 
 
13C NMR spectrum of 2,2’-[2-(methylthio)ethoxy]biphenyl 18 
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GC-MS spectrum of 2,2’-[2-(methylthio)ethoxy]biphenyl 18 
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HRMS analysis of 2,2’-[2-(methylthio)ethoxy]biphenyl 18 
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1H NMR spectrum of 2-[2-(methylthio)ethoxy]-2'-methoxybiphenyl 19 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of 2-[2-(methylthio)ethoxy]-2'-methoxybiphenyl 19 
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GC-MS spectrum of 2-[2-(methylthio)ethoxy]-2'-methoxybiphenyl 19 
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GC-MS spectrum of the reaction of p-cyanophenol with 2-(phenylthio)ethyl carbonate 2 – Product 
identification 24 (entry 1, Table 3) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OCH3

CN

Chemical Formula: C8H7NO
Exact Mass: 133,05

Molecular Weight: 133,15

OCH3

CN

carbonate 2

2 decomposition
24
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GC-MS spectrum of the reaction of p-cyanophenol with ethyl 2-(phenylthio)ethyl carbonate 3  – 
Product identification 24 (entry 2, Table 3)  
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Chemical Formula: C15H13NOS
Exact Mass: 255,07

Molecular Weight: 255,33
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GC-MS spectrum of the reaction of p-cyanophenol with ethyl 3-(Methylthio)propyl methyl 
carbonate 4   – Product identification 25 (entry 3, Table 3)  
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Chemical Formula: C8H7NO
Exact Mass: 133,05

Molecular Weight: 133,15
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GC-MS spectrum of the reaction of p-cyanophenol with ethyl 4-(methylthio)butyl methyl carbonate 
5  – Product identification 26 (entry 4, Table 3)  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OCH3

CN

Chemical Formula: C8H7NO
Exact Mass: 133,05

Molecular Weight: 133,15
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1H NMR spectrum of 4-[2-(phenylthio)ethoxy]benzonitrile 24 
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13C NMR spectrum of 4-[2-(phenylthio)ethoxy]benzonitrile 24 
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GC-MS spectrum of 4-[2-(phenylthio)ethoxy]benzonitrile 24 
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HRMS analysis of 4-[2-(phenylthio)ethoxy]benzonitrile 24 
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1H NMR spectrum of 4-[3-(methylthio)propoxy]benzonitrile 25 
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13C NMR spectrum of 4-[3-(methylthio)propoxy]benzonitrile 25 
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GC-MS spectrum of 4-[3-(methylthio)propoxy]benzonitrile 25 
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HRMS analysis of 4-[3-(methylthio)propoxy]benzonitrile 25 
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1H NMR spectrum of 4-[4-(methylthio)butoxy]benzonitrile 26 
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13C NMR spectrum of 4-[4-(methylthio)butoxy]benzonitrile 26 
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GC-MS spectrum of 4-[4-(methylthio)butoxy]benzonitrile 26 
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HRMS analysis of 4-[4-(methylthio)butoxy]benzonitrile 26 
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1H NMR spectrum of Bis[2-(4-cyanophenoxy)ethyl]sulfide 27 
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13C NMR spectrum of Bis[2-(4-cyanophenoxy)ethyl]sulfide 27 
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HRMS analysis of Bis[2-(4-cyanophenoxy)ethyl]sulfide 27 
 

 
 
 
 

 
 
 
 
 
 
 
  


