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1H NMR spectrum of 2-(bromomethyl)-1,3-thiaselenole 
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13C NMR spectrum of 2-(bromomethyl)-1,3-thiaselenole 
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77Se NMR spectrum of 2-(bromomethyl)-1,3-thiaselenole 
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1H NMR spectrum of 1,2-bis[(Z)-2-(vinilsulfanyl)ethenyl]diselane (1) 
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13C NMR spectrum of 1,2-bis[(Z)-2-(vinilsulfanyl)ethenyl]diselane (1) 
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77Se NMR spectrum of 1,2-bis[(Z)-2-(vinilsulfanyl)ethenyl]diselane (1) 



8 

 

 

1H NMR spectrum of (Z)-2-(methylselanyl)ethenyl vinyl sulfide (2a) 
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13C NMR spectrum of (Z)-2-(methylselanyl)ethenyl vinyl sulfide (2a) 
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77Se NMR spectrum of (Z)-2-(methylselanyl)ethenyl vinyl sulfide (2a) 
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Mass-spectrum of (Z)-2-(methylselanyl)ethenyl vinyl sulfide (2a) 
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1H NMR spectrum of (Z)-2-(ethylselanyl)ethenyl vinyl sulfide (2b) 
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13C NMR spectrum of (Z)-2-(ethylselanyl)ethenyl vinyl sulfide (2b) 
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77Se NMR spectrum of (Z)-2-(ethylselanyl)ethenyl vinyl sulfide (2b) 
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Mass-spectrum of (Z)-2-(ethylselanyl)ethenyl vinyl sulfide (2b) 
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1H NMR spectrum of (Z)-2-(propylselanyl)ethenyl vinyl sulfide (2c) 
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13C NMR spectrum of (Z)-2-(propylselanyl)ethenyl vinyl sulfide (2c) 
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77Se NMR spectrum of (Z)-2-(propylselanyl)ethenyl vinyl sulfide (2c) 
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Mass-spectrum of (Z)-2-(propylselanyl)ethenyl vinyl sulfide (2c) 
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1H NMR spectrum of (Z)-2-(butylselanyl)ethenyl vinyl sulfide (2d) 



21 

 

 

13C NMR spectrum of (Z)-2-(butylselanyl)ethenyl vinyl sulfide (2d) 
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77Se NMR spectrum of (Z)-2-(butylselanyl)ethenyl vinyl sulfide (2d) 
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Mass-spectrum of (Z)-2-(butylselanyl)ethenyl vinyl sulfide (2d) 
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1H NMR spectrum of (Z)-2-(isobutylselanyl)ethenyl vinyl sulfide (2e) 
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13C NMR spectrum of (Z)-2-(isobutylselanyl)ethenyl vinyl sulfide (2e) 
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77Se NMR spectrum of (Z)-2-(isobutylselanyl)ethenyl vinyl sulfide (2e) 
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Mass-spectrum of (Z)-2-(isobutylselanyl)ethenyl vinyl sulfide (2e) 
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1H NMR spectrum of (Z)-2-(allylselanyl)ethenyl vinyl sulfide (2f) 
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13C NMR spectrum of (Z)-2-(allylselanyl)ethenyl vinyl sulfide (2f) 
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77Se NMR spectrum of (Z)-2-(allylselanyl)ethenyl vinyl sulfide (2f) 
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Mass-spectrum of (Z)-2-(allylselanyl)ethenyl vinyl sulfide (2f) 



32 

 

 

1H NMR spectrum of (Z)-2-[(2-methyl-2-propenyl)selanyl]ethenyl vinyl sulfide (2g) 
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13C NMR spectrum of (Z)-2-[(2-methyl-2-propenyl)selanyl]ethenyl vinyl sulfide (2g) 
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77Se NMR spectrum of (Z)-2-[(2-methyl-2-propenyl)selanyl]ethenyl vinyl sulfide (2g) 
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Mass-spectrum of (Z)-2-[(2-methyl-2-propenyl)selanyl]ethenyl vinyl sulfide (2g) 
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1H NMR spectrum of (Z)-2-(propynylselanyl)ethenyl vinyl sulfide (2h) 
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13C NMR spectrum of (Z)-2-(propynylselanyl)ethenyl vinyl sulfide (2h) 
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77Se NMR spectrum of (Z)-2-(propynylselanyl)ethenyl vinyl sulfide (2h) 
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Mass-spectrum of (Z)-2-(propynylselanyl)ethenyl vinyl sulfide (2h) 
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1H NMR spectrum of (Z)-2-(benzylselanyl)ethenyl vinyl sulfide (2i) 
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13C NMR spectrum of (Z)-2-(benzylselanyl)ethenyl vinyl sulfide (2i) 
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77Se NMR spectrum of (Z)-2-(benzylselanyl)ethenyl vinyl sulfide (2i) 
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Mass-spectrum of (Z)-2-(benzylselanyl)ethenyl vinyl sulfide (2i) 
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1H NMR spectrum of (Z)-2-[(4-fluorobenzylselanyl)ethenyl vinyl sulfide (2j) 
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13C NMR spectrum of (Z)-2-[(4-fluorobenzylselanyl)ethenyl vinyl sulfide (2j) 
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77Se NMR spectrum of (Z)-2-[(4-fluorobenzylselanyl)ethenyl vinyl sulfide (2j) 
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19F NMR spectrum of (Z)-2-[(4-fluorobenzylselanyl)ethenyl vinyl sulfide (2j) 
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Mass-spectrum of (Z)-2-[(4-fluorobenzylselanyl)ethenyl vinyl sulfide (2j) 
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1H NMR spectrum of vinyl (Z)-2-[(2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}ethyl)selanyl]ethenyl sulfide (3a) 
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13C NMR 

spectrum of vinyl (Z)-2-[(2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}ethyl)selanyl]ethenyl sulfide (3a) 
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77Se NMR spectrum of vinyl (Z)-2-[(2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}ethyl)selanyl]ethenyl sulfide (3a) 
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1H NMR spectrum of vinyl (Z)-2-[(6-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}hexyl)selanyl]ethenyl sulfide (3b) 
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13C NMR spectrum of vinyl (Z)-2-[(6-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}hexyl)selanyl]ethenyl sulfide (3b) 
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77Se NMR spectrum of vinyl (Z)-2-[(6-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}hexyl)selanyl]ethenyl sulfide (3b)  
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1H NMR spectrum of vinyl (Z)-2-(vinylselanyl)ethenyl sulfide (4a) 
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13C NMR spectrum of vinyl (Z)-2-(vinylselanyl)ethenyl sulfide (4a) 
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77Se NMR spectrum of vinyl (Z)-2-(vinylselanyl)ethenyl sulfide (4a) 



58 

 

 

 

 

30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310
0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.0

55.0

60.0

65.0

70.0

75.0

80.0

85.0

90.0

95.0

100.0

%

85

58
45 133

192

107

79

151

16433 207177 252 302267 281

 

 

Mass-spectrum of vinyl (Z)-2-(vinylselanyl)ethenyl sulfide (4a) 
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1H NMR spectrum of methyl (Z)-3-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-propenoate (4b) 
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13C NMR spectrum of methyl (Z)-3-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-propenoate (4b) 
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77Se NMR spectrum of methyl (Z)-3-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-propenoate (4b) 
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Mass-spectrum of methyl (Z)-3-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-propenoate (4b) 
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1H NMR spectrum of ethyl (Z)-3-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-propenoate (4c) 
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13C NMR spectrum of ethyl (Z)-3-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-propenoate (4c) 
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77Se NMR spectrum of ethyl (Z)-3-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-propenoate (4c) 
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Mass-spectrum of ethyl (Z)-3-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-propenoate (4c) 
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1H NMR spectrum of dimethyl (Z)-2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-butenedioate (5a) (Z,Z) 
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13C NMR spectrum of dimethyl (Z)-2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-butenedioate (5a) (Z,Z) 
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77Se NMR spectrum of dimethyl (Z)-2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-butenedioate (5a) (Z,Z) 
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Mass-spectrum of dimethyl (Z)-2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-butenedioate (5a) 
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1H NMR spectrum of diethyl (Z)-2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-butenedioate (5b) 
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13C NMR spectrum of diethyl (Z)-2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-butenedioate (5b) 



73 

 

 

77Se NMR spectrum of diethyl (Z)-2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-butenedioate (5b) 
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Mass-spectrum of diethyl (Z)-2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-butenedioate (5b) 
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1H NMR spectrum of dimethyl (E)-2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-butenedioate (5с) (E,Z) 
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13C NMR spectrum of dimethyl (E)-2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-butenedioate (5с) (E,Z) 
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77Se NMR spectrum of dimethyl (E)-2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-butenedioate (5с) (E,Z) 



78 

 

 

25.0 50.0 75.0 100.0 125.0 150.0 175.0 200.0 225.0 250.0 275.0 300.0 325.0 350.0 375.0 400.0 425.0 450.0 475.0 500.0
0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.0

55.0

60.0

65.0

70.0

75.0

80.0

85.0

90.0

95.0

100.0

%

85

59

45

169

133

105 308
223189

249

293 358 501

 

Mass-spectrum of dimethyl (E)-2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}-2-butenedioate (5с) (E,Z) 
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1H NMR spectrum of dimethyl 2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}succinate (6a) 
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13C NMR spectrum of dimethyl 2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}succinate (6a) 
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77Se NMR spectrum of dimethyl 2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}succinate (6a) 
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Mass-spectrum of dimethyl 2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}succinate (6a) 
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1H NMR spectrum of diethyl 2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}succinate (6b) 
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13С NMR spectrum of diethyl 2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}succinate (6b) 
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77Se NMR spectrum of diethyl 2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}succinate (6b) 
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Mass-spectrum of diethyl 2-{[(Z)-2-(vinylsulfanyl)ethenyl]selanyl}succinate (6b) 


