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1. Synthesis of 1-Phenylsulfonylalkylidenethiiranes via the Electrophilic 

Reactions of 1,2-Allenyl Sulfones with Br2 

(1) E-2-Methyl-1-(phenylsulfonylmethylene )thiirane (3a)    

PhO2S

H H
Br2

PhO2S

H S

3a

1. CH3CN, 15 min
2. H2O
3. saturated Na2S2O3

1a

+

2.0 equiv  

Typical procedure: To a solution of 1a (57.1 mg, 0.29 mmol) in 2.5 mL of MeCN 

was added dropwise with stirring 1.5 mL (0.5 M in MeCN, 0.75 mmol) of Br2 at 23 

oC. After the addition, the resulting solution was stirred for 15 min (monitored by 

TLC), quenched sequentially with 6 mL of water and 3.0 mL of saturated aqueous 



 

solution of Na2S2O3. The mixture was then extracted with diethyl ether (50 + 25×2 

mL), washed with brine, and dried over anhydrous Na2SO4. Evaporation and column 

chromatography on silica gel (petroleum ether/ethyl acetate = 10:1) afforded 3a (46.8 

mg, 70%): oil. 1H NMR (400 MHz, CDCl3) δ 7.88 (d, J = 7.8 Hz, 2H), 7.60 (t, J = 7.8 

Hz, 1H), 7.53 (t, J = 7.8 Hz, 2H), 6.30 (s, 1H), 3.69 (q, J = 5.6 Hz, 1H), 1.85 (d, J = 

5.6 Hz, 3H); 13C NMR(100 MHz, CDCl3 ) δ 149.8, 141.6, 133.2, 129.2, 127.1, 114.4, 

35.2, 21.6; IR (neat) ν (cm-1) 3062, 1699, 1446, 1306, 1146; MS (70 eV, EI) m/z (%): 

226 (M+, 57.2); 161 (100), Elemental analysis: Calcd for C10H10O2S2: C, 53.07, H, 

4.45, S, 28.34; Found: C, 53.07, H, 4.48, S, 27.97. 

 

(2) E-2-Ethyl-1-(phenylsulfonylmethylene)thiirane (3b)    

PhO2S

H H

C2H5
Br2

PhO2S

H S

C2H5

3b

1. CH3CN, 15 min
2. H2O
3. saturated Na2S2O3

1b

+

2.0 equiv  

The reaction of 62.5 mg (0.3 mmol) of 1b and 1.2 mL (0.5 M in MeCN, 0.6 

mmol) of Br2 afforded 50.3 mg (70%) of 3b: oil. 1H NMR (400 MHz, CDCl3) δ 7.86 

(d, J = 7.6 Hz, 2H), 7.58 (t, J = 7.6 Hz, 1H), 7.52 (t, J = 7.6 Hz, 2H), 6.30 (d, J = 1.2 

Hz, 1H), 3.71 (ddd, J = 8.0, 3.2 & 1.2 Hz, 1H), 2.60-2.70 (m, 1H), 1.56-1.69 (m, 1H), 

1.05 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3 ) δ 148.8, 141.6, 133.1, 129.2, 

127.0, 114.6, 42.7, 27.5, 11.5; IR (neat) ν (cm-1) 3063, 1698, 1618, 1446, 1317, 1147; 

MS (70 eV, EI) m/z (%): 240 (M+, 6.38), 97 (100); HRMS Calcd for C11H12O2S2Na 

(M++Na): 263.0176, Found: 263.0173. 

 



 

(3) E-1-(Phenylsulfonylmethylene)-2-propylthiirane (3c)    

PhO2S

H H

C3H7-n
Br2

PhO2S

H S

C3H7-n

3c

1. CH3CN, 15 min
2. H2O
3. saturated Na2S2O3

1c

+

2.0 equiv  

The reaction of 65.3 mg (0.29 mmol) of 1c and 1.2 mL (0.5 M in MeCN, 0.6 

mmol) of Br2 afforded 52.0 mg (68%) of 3c: oil, 1H NMR (400 MHz, CDCl3) δ 7.87 

(d, J = 7.2 Hz, 2H), 7.60 (t, J = 7.2 Hz, 1H), 7.53 (t, J = 7.2 Hz, 2H), 6.30 (d, J = 1.2 

Hz, 1H), 3.71 (ddd, J = 8.4, 3.2 & 1.2 Hz, 1H), 2.62-2.70 (m, 1H), 1.36-1.62 (m, 3H), 

1.01 (t, J = 7.4 Hz, 3H); 13C NMR (100 MHz, CDCl3 ) δ 140.2, 138.5, 134.0, 133.9, 

129.6, 127.5, 69.6, 39.7, 18.1, 13.9; IR (neat) ν (cm-1) 3062, 1697, 1446, 1317, 1147; 

MS (70 eV, EI) m/z (%) 254 (M+, 10.88), 77 (100); HRMS Calcd for C12H14O2S2Na 

(M++Na): 277.0333, Found: 277.0338. 

 

(4) E-2-Butyl-1-(phenylsulfonylmethylene)thiirane (3d)     

PhO2S

H H

C4H9-n
Br2

PhO2S

H S

C4H9-n

3d

1. CH3CN, 15 min
2. H2O
3. saturated Na2S2O3

1d

+

2.0 equiv  

The reaction of 72.2 mg (0.31 mmol) of 1d and 1.2 mL (0.5 M in MeCN, 0.6 

mmol) of Br2 afforded 57.1 mg (71%) of 3d: oil. 1H NMR (400 MHz, CDCl3) δ 

7.84-7.90 (m, 2H), 7.55-7.62 (m, 1H), 7.48-7.55 (m, 2H), 6.29 (d, J = 1.2 Hz, 1H), 

3.71 (ddd, J = 8.0, 3.0 & 1.2 Hz, 1H), 2.62-2.73 (m, 1H), 1.33-1.57 (m, 5H), 0.92 (t, J 

= 7.2 Hz, 3H); 13C NMR(100 MHz, CDCl3 ) δ 149.0, 141.7, 133.1, 129.2, 127.1, 

114.5, 41.3, 34.2, 30.1, 21.8, 13.8; IR (neat) ν (cm-1) 3064, 1695, 1446, 1320, 1147; 



 

MS (70 eV, EI) m/z (%): 269 (M++1, 1.94), 77 (100); HRMS Calcd for C13H16O2S2Na 

(M++Na): 291.0489, Found: 291.0481. 

 

(5) E-2-Pentyl-1-(phenylsulfonylmethylene)thiirane (3e)    

PhO2S

H H

C5H11-n
Br2

PhO2S

H S

C5H11-n

3e

1. CH3CN, 15 min
2. H2O
3. saturated Na2S2O3

1e

+

2.0 equiv  
The reaction of 74.2 mg (0.30 mmol) of 1e and 1.2 mL (0.5 M in MeCN, 0.6 

mmol) of Br2 afforded 53.0 mg (63%) of 3e: oil. 1H NMR (400 MHz, CDCl3) δ 

7.84-7.89 (m, 2H), 7.56-7.62 (m, 1H), 7.48-7.55 (m, 2H), 6.29 (d, J = 1.4 Hz, 1H), 

3.70 (ddd, J = 8.0, 3.0 & 1.4 Hz, 1H), 2.62-2.71 (m, 1H), 1.28-1.59(m, 7H), 0.90 (t, J 

= 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3 ) δ 149.1, 141.7, 133.1, 129.2, 127.1, 

114.4, 41.3, 34.4, 30.8, 27.6, 22.4, 13.9; IR (neat) ν (cm-1) 3059, 1694, 1615, 1446, 

1320, 1147; MS (70 eV, EI) m/z (%): 250 (M+-32, 3.5), 77 (100); HRMS Calcd for 

C14H18O2S2Na (M++Na): 305.0646, Found: 305.0625. 

 

(6) E-2-(n-Hexyl)-1-(phenylsulfonylmethylene)thiirane (3f)    

PhO2S

H H

C6H13-n
Br2

PhO2S

H S

C6H13-n

3f

1. CH3CN, 15 min
2. H2O
3. saturated Na2S2O3

1f

+

2.0 equiv  

The reaction of 79.2 mg (0.3 mmol) of 1f and 1.2 mL (0.5 M in MeCN, 0.6 

mmol) of Br2 afforded 60.7 mg (68%) of 3f: oil. 1H NMR (400 MHz, CDCl3) δ 

7.84-7.90 (m, 2H), 7.56-7.62 (m, 1H), 7.48-7.55 (m, 2H), 6.29 (d, J = 1.2 Hz, 1H), 

3.70 (ddd, J = 8.2, 3.0 & 1.2 Hz, 1H), 2.62-2.72 (m, 1H), 1.21-1.60 (m, 9H), 0.89 (t, J 



 

= 7.0 Hz, 3H); 13C NMR (100 MHz, CDCl3 ) δ 149.1, 141.7, 133.1, 129.2, 127.1, 

114.5, 41.3, 34.5, 31.5, 28.4, 27.9, 22.5, 14.0; IR (neat) ν (cm-1) 3059, 1696, 1619, 

1446, 1321, 1148; MS (70 eV, EI) m/z (%): 295 (M+-1, 0.1), 264 (M+-32, 1.2), 77 

(100); HRMS Calcd for C15H20O2S2Na (M++Na): 319.0802, Found: 319.0798. 

 

(7) E-2-Benzyl-1-(phenylsulfonylmethylene)thiirane (3g)     

PhO2S

H H

Bn
Br2

PhO2S

H S

Bn

3g

1. CH3CN, 15 min
2. H2O
3. saturated Na2S2O3

1g

+

2.0 equiv  

The reaction of 53.0 mg (0.20 mmol) of 1g and 0.8 mL (0.5 M in MeCN, 0.4 

mmol) of Br2 afforded 42.5 mg (72%) of 3g: oil. 1H NMR (400 MHz, CDCl3) δ 7.92 

(d, J = 7.4 Hz, 2H), 7.62 (t, J = 7.4 Hz, 1H), 7.55 (t, J = 7.4 Hz, 2H), 7.23-7.38 (m, 

5H), 6.34 (s, 1H), 4.09 (dd, J = 14.8 & 2.8 Hz, 1H), 3.87 (dd, J = 9.2 & 2.8 Hz, 1H), 

2.67 (dd, J = 14.8 & 9.2 Hz, 1H); 13C NMR (100 MHz, CDCl3 ) δ 147.8, 141.6, 137.3, 

133.3, 129.3, 128.8, 128.6, 127.2, 127.1, 115.0, 40.9, 40.8; IR (neat) ν (cm-1) 3061, 

1702, 1446, 1317, 1146; MS (70 eV, EI) m/z (%) 269 (M+-33, 0.01), 125 (100); 

HRMS Calcd for C16H14O2S2Na (M++Na): 325.0333, Found: 325.0315. 

 

(8) E-2-Methyl-1-(1-(phenylsulfonyl)pentylidene)thiirane (3h)      

PhO2S

n-Bu H
Br2

PhO2S

n-Bu S

3h

1. CH3CN, 15 min
2. H2O
3. saturated Na2S2O3

1h

+

2.0 equiv  

The reaction of 49.2 mg (0.20 mmol) of 1h and 0.8 mL (0.5 M in MeCN, 0.4 

mmol) of Br2 afforded 44.4 mg (80%) of 3h: oil. 1H NMR (400 MHz, CDCl3) δ 7.83 



 

(d, J = 7.4 Hz, 2H), 7.60 (t, J = 7.4 Hz, 1H), 7.52 (t, J = 7.4 Hz, 2H), 3.74 (q, J = 5.8 

Hz, 1H), 2.33 (t, J = 7.6 Hz, 2H), 1.88 (d, J = 5.8 Hz, 3H), 1.41-1.51 (m, 2H), 

1.15-1.28 (m, 2H), 0.80 (t, J = 7.6 Hz, 3H); 13C NMR (100 MHz, CDCl3 ) δ 145.8, 

140.5, 133.1, 129.1, 127.7, 124.1, 36.2, 29.5, 29.1, 22.2, 22.1, 13.6; IR (neat) ν (cm-1) 

3063, 1710, 1446, 1310, 1153; MS (70 eV, EI) m/z (%) 282 (M+, 26.2), 140 (100); 

HRMS Calcd for C14H18O2S2Na (M++Na): 305.0646, Found: 305.0634. 

 

(9) E-2-Ethyl -1-(1-(phenylsulfonyl)pentylidene)thiirane (3i)     

PhO2S

n-Bn H

C2H5
Br2

PhO2S

n-Bu S

C2H5

3i

1. CH3CN, 15 min
2. H2O

3. saturated Na2S2O3

1i

+

2.0 equiv  

The reaction of 62.5 mg (0.24 mmol) of 1i and 0.95 mL (0.5 M in MeCN, 0.48 

mmol) of Br2 afforded 47.1 mg (67%) of 3i: oil; 1H NMR (400 MHz, CDCl3) δ 

7.81-7.85 (m, 2H), 7.56-7.63 (m, 1H), 7.49-7.55 (m, 2H), 3.76 (dd, J = 8.0 and 3.2 Hz, 

1H), 2.65-2.78 (m, 1H), 2.34 (t, J = 8.0 Hz, 2H), 1.54-1.68 (m, 1H), 1.37-1.54 (m, 

2H), 1.13-1.29 (m, 2H), 1.10 (t, J = 7.2 Hz, 3H), 0.81 (t, J = 7.2 Hz, 3H); 13C NMR 

(100 MHz, CDCl3 ) δ 144.9, 140.7, 133.1, 129.1, 127.7, 124.4, 43.9, 29.5, 29.2, 28.1, 

22.2, 13.6, 11.7; IR (neat) ν (cm-1) 3059, 1694, 1615, 1446, 1320, 1147; MS (70 eV, 

EI) m/z (%): 296 (M+, 8.54), 126 (100); HRMS Calcd for C15H20O2S2Na (M++Na): 

319.0802, Found: 319.0800. 

 

(10) E-2-Benzyl-1-(1-(phenylsulfonyl)pentylidene)thiirane (3j)     



 

PhO2S

n-Bu H

Bn
Br2

PhO2S

n-Bu S

Bn

3j

1. CH3CN, 15 min
2. H2O

3. saturated Na2S2O3

1j

+

2.0 equiv  

The reaction of 65.1 mg (0.20 mmol) of 1j and 0.8 mL (0.5 M in MeCN, 0.4 

mmol) of Br2 afforded 59.8 mg (84%) of 3j: oil. 1H NMR (400 MHz, CDCl3) δ 

7.86-7.92 (m, 2H), 7.58-7.66 (m, 1H), 7.51-7.57 (m, 2H), 7.22-7.39 (m, 5H), 4.12 (dd, 

J = 14.4 and 2.8 Hz, 1H), 3.92 (dd, J = 9.2 and 2.8 Hz, 1H), 2.69 (dd, J = 14.4 and 9.2 

Hz, 1H), 2.29-2.37 (m, 2H), 1.39-1.51 (m, 2H), 1.12-1.25 (m, 2H), 0.80 (t, J = 7.4 Hz, 

3H); 13C NMR (100 MHz, CDCl3 ) δ 143.8, 140.5, 137.7, 133.2, 129.2, 128.9, 128.5, 

127.7, 127.0, 124.8, 42.0, 41.3, 29.5, 29.2, 22.2, 13.6; IR (neat) ν (cm-1) 3063, 1708, 

1446, 1305, 1151; MS (70 eV, EI) m/z (%): 326 (M+-S, 0.65), 91 (100); HRMS Calcd 

for C20H22O2S2Na (M++Na): 381.0959, Found: 381.0941. 

 

(11) E-2-Methyl-1-(1-(phenylsulfonyl)propylidene)thiirane (3k)     

PhO2S

H
Br2

PhO2S

S

3k

1. CH3CN, 20 min
2. H2O

3. saturated Na2S2O3
1k

+

2.0 equiv  

The reaction of 44.2 mg (0.2 mmol) of 1k and 0.8 mL (0.5 M in MeCN, 0.4 

mmol) of Br2 afforded 42.6 mg (84%) of 3k: oil. 1H NMR (400 MHz, CDCl3) δ 

7.82-7.88 (m, 2H), 7.57-7.64 (m, 1H), 7.49-7.56 (t, J = 8.0 Hz, 2H), 3.72 (q, J = 6.0 

Hz, 1H), 2.38 (q, J = 7.6 Hz, 2H), 1.87 (d, J = 6.0 Hz, 3H), 1.06 (t, J = 7.6 Hz, 3H); 

13C NMR (100 MHz, CDCl3 ) δ 145.3, 140.4, 133.2, 129.1, 127.6, 125.1, 35.7, 22.9, 

22.0, 12.1; IR (neat) ν (cm-1) 3068, 1732, 1615, 1446, 1304, 1153; MS (70 eV, EI) 



 

m/z (%): 254 (M+, 18.5), 112 (100); HRMS Calcd for C12H14O2S2Na (M++Na): 

277.0327, Found: 277.0320. 

 
(12) E-1-(1-(4’-Bromophenylsulfonyl)propylidene)-2-methylthiirane(3l)   

H

SO2

Br

Br2

SO2

S

Br

3l

1. CH3CN, 25 min
2. H2O

3. saturated Na2S2O3

1l

+

2.0 equiv  

The reaction of 90.4 mg (0.3 mmol) of 1l and 1.2 mL (0.5 M in MeCN, 0.6 

mmol) of Br2 afforded 61.3 mg (61%) of 3l: oil. 1H NMR (400 MHz, CDCl3) δ 7.70 

(d, J = 9.0 Hz, 2H), 7.65 (d, J = 9.0 Hz, 2H), 3.70 (q, J = 5.6 Hz, 1H), 2.37 (q, J = 7.6 

Hz, 2H), 1.85 (d, J = 5.6 Hz, 3H), 1.07 (t, J = 7.6 Hz, 3H); 13C NMR (100 MHz, 

CDCl3 ) δ 146.0, 139.7, 132.4, 129.2, 128.3, 124.7, 35.7, 22.9, 22.0, 12.1; IR (neat) ν 

(cm-1) 3087, 1711, 1573, 1470, 1312, 1155; MS (70 eV, EI) m/z (%): 334 (M+ (81Br), 

5.9), 332 (M+ (79Br), 5.4), 112 (100); HRMS Calcd for C12H13BrO2S2 (M+): 333.9520 

(81Br), 331.9535 (79Br), Found: 333.9516 (81Br), 331.9534 (79Br). 

 

(13) E-1-((4’-Bromophenylsulfonyl)methylene)-2-methylthiirane (3m)     

H H

SO2

Br

Br2
SO2

H S

Br

3m

1. CH3CN, 30 min
2. H2O

3. saturated Na2S2O3

1m

+

2.0 equiv  

The reaction of 57.5 mg (0.21 mmol) of 1m and 0.8 mL (0.5 M in MeCN, 0.4 

mmol) of Br2 afforded 42.0 mg (65%) of 3m: solid, m.p. 86-87 oC (hexane and ethyl 



 

acetate). 1H NMR (400 MHz, CDCl3) δ 7.73 (d, J = 8.8 Hz,, 2H), 7.66 (d, J = 8.8 Hz, 

2H), 6.27 (s, 1H), 3.68 (q, J = 5.8 Hz, 1H), 1.85 (d, J = 5.8 Hz, 3H); 13C NMR (100 

MHz, CDCl3 ) δ 150.7, 140.7, 132.6, 128.7, 128.4, 114.0, 35.2, 21.7; IR (neat) ν (cm-1) 

3062, 1731, 1632, 1574, 1446, 1314, 1145; MS (70 eV, EI) m/z (%): 306 (M+(81Br), 

18.6), 304 (M+(79Br), 17.8), 160 (100); Elemental analysis: Calcd for C10H9BrO2S2: C, 

39.35, H, 2.97; Found: C, 39.31, H, 2.92. 

 

2 Synthesis of Optically Active (1-Phenylsulfonyl)alkylidenethiiranes via the 

Reactions of Optically Active 1,2-Allenyl Sulfones 

(1) (S)-E-2-Pentyl-1-(phenylsulfonylmethylene)thiirane ((S)-3e)       

PhO2S

H H

C5H11-n
Br2

PhO2S

H S

C5H11-n

(S)-E-3e

1. CH3CN, 15 min
2. H2O
3. saturated Na2S2O3

(R)-1e

+

2.0 equiv  

The reaction of 74.9 mg (0.3 mmol, 99% ee) of (R)-(-)-1e and 1.2 mL (0.5 M in 

MeCN, 0.6 mmol) of Br2 afforded 52.1 mg (62%, 99% ee (HPLC conditions: 

Chiralcel OJ-H, hexane/i-PrOH = 95/5, 0.7 mL/min, n = 254 nm, tr 18.6 (major), 22.2 

(minor)); [α] = - 137.5 (c 1.3, CHCl3)) of (S)-(-)-3e, oil.  

 

(2) (R)-E-2-Hexyl-1-(phenylsulfonylmethylene)thiirane ((S)-3f)    

PhO2S

H H

C6H13-n
Br2

PhO2S

H S

C6H13-n

(S)-E-3f

1. CH3CN, 15 min
2. H2O
3. saturated Na2S2O3

(R)-1f

+

2.0 equiv  

The reaction of 79.2 mg (0.3 mmol, >99.0% ee) of (R)-(-)-1f and 1.2 mL (0.5 M in 

MeCN, 0.6 mmol) of Br2 afforded 51.6 mg (58%, 99% ee. (HPLC conditions: 



 

Chiralcel OJ-H, hexane/i-PrOH = 95/5, 0.7 mL/min, n = 254 nm, tr 16.6 (major), 18.7 

(minor)); [α] = - 139.0 (c 1.2, CHCl3)) of (S)-(-)-3f, oil.  

 

(3) (S)-E-1-(1-(4-Bromophenylsulfonyl)propylidene)-2-methylthiirane(3l)  

C2H5

SO2

Br

Br2

SO2

C2H5
S

Br

(S)-E-3l

1. CH3CN, 25 min
2. H2O

3. saturated Na2S2O3

(R)-1l

+

2.0 equiv
H

 

The reaction of 150.5 mg (0.5 mmol, 96% ee) of (R)-(-)-1l and 2.0 mL (0.5 M in 

MeCN, 1.0 mmol) of Br2 for 25 min afforded 123.1 mg (74%, 97% ee (HPLC 

conditions: Chiralcel OJ-H, hexane/i-PrOH = 95/5, 0.7 mL/min, n = 254 nm, tr 15.9 

(minor), 23.7 (major)); [α] = - 43.3 (c 1.0, CHCl3)) of (S)-(-)-3l: oil. 

 

(4) (S)-E-1-((4-Bromophenylsulfonyl)methylene)-2-methylthiirane (3m)  

H

SO2

Br

Br2
SO2

H S

Br

(S)-E-3m

1. CH3CN, 25 min
2. H2O

3. saturated Na2S2O3

(R)-1m

+

2.0 equiv
H

 

The reaction of 136.5 mg (0.5 mmol, 99% ee) of (R)-(-)-1m and 2.0 mL (0.5 M in 

MeCN, 1.0 mmol) of Br2 for 35 min afforded 86.7 mg (57%, 99% ee (HPLC 

conditions: Chiralcel OJ-H, hexane/i-PrOH = 95/5, 0.7 mL/min, n = 254 nm, tr 37.7 

(major), 40.0 (minor)); [α] = - 50.1 (c 2.6, CHCl3)) of (S)-(-)-3m: solid, m.p., 86-87 

oC (hexane/Et2O). 

 



 

3. Isolation of Intermediate 5l and Its Reactivity Study 

(1) Isolation of 5l          

C2H5

Br2

1l
H

+

2.0 equiv

SO2

Br

CH3CN Br3
-S

Br

O

O
C2H5

Br

5l  

To a solution of 1o (602.0 mg, 2.0 mmol) in 4.0 mL of anhydrous MeCN was 

added with stirring 8.0 mL (0.5 M in anhydrous MeCN, 4.0 mmol) of Br2 at 19 oC. 

After evaporation, an orange solid was collected by filtration. It was washed with 

anhydrous diethyl ether (10 × 3 mL) and dried under vacuum to afford 927.9 mg of 5l 

(75%, cis/trans isomer 1:1). This solid was dissolved in anhydrous MeCN at 40 oC 

and then recrystallized at 0 oC to afford pure trans-5l: solid, m.p. 92-94 oC (MeCN) 

(decomposition). 1H NMR (400 MHz, CD3CN ) δ 8.09 (d, J = 8.8 Hz, 2H), 7.96 (d, J 

= 8.8 Hz, 2H), 6.43 (q, J = 6.4 Hz, 1H), 2.65-2.78 (m, 1H), 2.46-2.58 (m, 1H), 1.99 (d, 

J = 7.2 Hz, 3H) 1.08 (t, J = 7.6 Hz, 3H); IR (KBr) ν (cm-1) 3044, 1625, 1588, 1571, 

1517, 1307, 1160; MS (70eV, EI) m/z (%): 383 (M+(81Br, 81Br), 54), 381 (M+(79Br, 

81Br), 100), 379 (M+(79Br, 79Br), 52); HRMS Calcd for C12H13
79Br2O2S (M+): 

378.8998, Found: 378.9003. 

 



 

(2) The reaction of 5l with H2O and an aqueous solution of Na2S2O3 affording 3l    

Br3
-S

Br

O

O
C2H5

Br

1. CH3CN
2. H2O

3. saturated Na2S2O3

5l

SO2

C2H5
S

3l

Br

 

A solution of 5l (186.7 mg, 03 mmol, cis/trans isomer 1:1) in 2.7 mL of MeCN 

was quenched with 4.0 mL of water followed by the addition of 3.0 mL of saturated 

aqueous solution of Na2S2O3.Then it was extracted with diethyl ether (30 + 25×2 mL), 

washed with brine, and dried over anhydrous Na2SO4. Evaporation and column 

chromatography on silica gel (petroleum ether/ethyl acetate = 15:1) afforded 3l (84.0 

mg, 84%). 
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