
 S 1

Structure-dependent oxidative bromination of unsaturated C-C 

bonds mediated by Selectfluor  

Chengfeng Ye and Jean’ne M. Shreeve* 
Department of Chemistry, University of Idaho, Moscow, Idaho 

83844-2343 
E-mail: jshreeve@uidaho.edu 

 
 
 
 
 

Table of content 
 

S2           General Procedure 
 
S2-S7        1HNMR and 13CNMR data of the known compounds 
 
S8-S20       1HNMR spectra of the known compounds 
S21          References 



 S 2

Experimental Section 

General.  All the reagents used were analytical reagents purchased from commercial 

sources and used as received. 1H, 19F, and 13C NMR spectra were recorded on a 

spectrometer operating at 300, 282, and 75 MHz, respectively, in CDCl3 unless 

otherwise stated.  Chemical shifts are reported in ppm relative to the appropriate 

standard, CFCl3 for 19F and TMS for 1H and 13C NMR spectra.  

General procedure: To a stirred mixture of olefin (10 mmol) and KBr (35 mmol), 

CH3CN (25 mL), methanol or water (1 mL) and Selectfluor (13 mmol) was added. The 

reaction was monitored by TLC. After completion of the reaction, it was diluted with 

water and extracted with CH2Cl2 (25 mL x 3). The organic layers were combined and 

washed with dilute solutions of NaHCO3, Na2SO3 and brine.  It was dried over 

anhydrous Na2SO4 and concentrated under reduced pressure to give crude products, 

which were purified by column chromatography packed with silica gel to afford the 

pure products. 

 

1-(1-bromo-2-methoxypropan-2-yl)benzene (3a) 1 

1H NMR δ 3.33 (s, 1H), 3.49 (dd, 1H, J = 10.6, 4.4 Hz), 3.57 (dd, 1H, J = 10.6, 8.1 Hz), 

4.42 (dd, 1H, J = 8.1, 4.4Hz), 7.33-7.43 (m, 5H), 13C NMR δ 37.2, 58.1, 84.3, 127.7, 

129.4, 129.6, 140.0. 

 

1-(2-bromo-1-methoxyethyl)benzene (3b) 1 

1H NMR δ 1.75 (s, 3H), 3.18 (s, 1H), 3.55 (d, 1H, J = 10.6 Hz), 3.67 (d, 1H, J = 10.6 

Hz), 7.33-7.46 (m, 5H), 13C NMR δ 22.8, 43.9, 51.9, 127.3, 128.7, 129.3, 142.7. 
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(±)-trans-1-bromo-2-methoxy-1,2-diphenylethane(3c) 1 

1H NMR δ 3.16 (s, 1H), 4.67 (d, 1H, J = 7.2 Hz), 5.06 (d, 1H, J = 7.2 Hz), 7.26-7.48 (m, 

10H), 13C NMR δ 57.1, 58.1, 86.9, 129.3, 129.4, 129.5, 129.9, 130.0, 140.7, 142.0. 

 

2-bromo-1-phenylethanol (3d) 1 

1H NMR δ 3.51 (s, 1H), 3.54 (dd, 1H, J = 10.4, 8.2 Hz), 3.60 (dd, 1H, J = 10.4, 4.0 Hz), 

4.89 (dd, 1H, J = 8.2, 4.0Hz), 7.34-7.42 (m, 5H), 13C NMR δ 40.6, 74.7, 127.1, 129.3, 

129.6, 141.6. 

 

1-(1,2-dibromoethyl)benzene (4d) 1 

1H NMR δ 4.07 (t, 1H, J = 10.2 Hz), 4.13 (dd, 1H, J = 10.2, 5.6 Hz), 5.20 (dd, 1H, J = 

10.2, 5.6 Hz), 7.38-7.47 (m, 5H), 13C NMR δ 36.0, 51.9, 128.6, 129.8, 130.1, 139.6.  

 

1-bromo-2-phenylpropan-2-ol (3e) 1 

1H NMR δ 1.74 (s, 3H), 3.75 (d, 1H, J = 10.4 Hz), 3.80 (d, 1H, J = 10.4 Hz), 7.35-7.64 

(m, 5H), 13C NMR δ 29.0, 47.2, 74.1, 127.5, 128.5, 129.4, 145.2. 

 

1-(1,2-dibromopropan-2-yl)benzene (4e) 1 

1H NMR δ 2.40 (s, 3H), 4.21 (d, 1H, J = 10.0 Hz), 4.44 (d, 1H, J = 10.0 Hz), 7.37-7.65 

(m, 5H), 13C NMR δ 30.9, 41.2, 44.5, 127.5, 129.4, 129.5, 142.9. 
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(±)-trans-2-bromo-1,2-diphenylethanol (3f) 2 

1H NMR δ 5.13 (d, 1H, J = 6.6 Hz), 5.21 (d, 1H, J = 6.6 Hz), 7.22-7.42 (m, 10H), 13C 

NMR δ 59.9, 78.9, 128.0, 129.2, 129.3, 129.4, 129.7, 129.9, 138.6, 140.7.  

 

meso-1,2-dibromo-1,2-diphenylethane (4f) 3 

1H NMR δ 5.50 (s, 2H), 7.28-7.47 (m, 6H), 7.53-7.56 (m, 4H), 13C NMR (CD3CN) δ  

55.1, 126.9, 127.8, 128.0, 139.1. 

 

2-(bromomethyl)-5-(4-chlorophenyl)-tetrahydrofuran (5) 4 

1H NMR δ 1.89-1.97 (m, 2H), 2.14-2.26 (m, 2H), 3.47-3.35 (m, 2H), 4.26-4.30 (m, 

0.37 H), 4.43-4.48 (m, 0.62 H), 4.93-4.96 (m, 0.37 H), 5.05-5.09 (m, 0.63 H), 

7.25-7.38 (m, 4H), 13C NMR δ   31.2 (31.9), 35.2 (36.1), 36.7(36.8), 79.4 (79.6), 

81.7(82.2), 127.8(128.0), 129.4, 135.9, 141.9 (142.1). 

 

2-(bromomethyl)-octahydrobenzofuran (6) 5 

1H NMR δ 1.11-1.41 (m, 5H), 1.65-2.19(m, 6H), 3.19-3.34 (m, 1H), 3.36-3.49 (m, 2H), 

4.20-4.27 (m, 1H). 13C NMR δ   25.04(25.07), 26.4 (26.6), 29.7 (29.8), 32.0 (32.1), 

36.1 (37.2), 37.6 (37.9), 44.8 (47.1), 77.5 (78.2), 84.1 (85.4).  

 

2,2-dibromo-1-phenylethanone (7) 6 

1H NMR δ 6.77 (s, 1H), 7.48-7.53 (m, 2H), 7.62-7.67 (m, 1H), 8.06-8.10 (m, 2H). 13C 

NMR δ  40.8, 129.9, 130.6, 131.7, 135.4, 187.2. 
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(E)-1-(1,2-dibromovinyl)benzene (8) 7 

1H NMR δ 6.84 (s, 1H), 7.41-7.57 (m, 5H), 13C NMR δ 103.9, 129.2, 130.0, 130.3, 

132.9, 137.9. 

 

3-bromobut-3-en-2-one (10) 8 

1H NMR δ 2.37 (s, 1H), 6.35 (d, 1H, J = 2.4 Hz),  6.73 (d, 1H, J = 2.4 Hz); 13C NMR δ 

26.5, 130.4, 132.6, 192.4. 

 

methyl 2-bromoacrylate (11) 8 

1H NMR δ 3.76 (s, 1H), 6.21 (d, 1H, J = 1.7 Hz), 6.73 (d, 1H, J = 1.7 Hz); 13C NMR δ 

54.3, 121.8, 131.6, 163.1. 

 

2-bromocyclohex-2-enone (12) 8 

1H NMR δ 2.08 (m, 2H), 2.45 (m, 2H), 2.63 (t, J = 7.2 Hz), 7.43 (t, 1H, J = 4.4 Hz); 13C 

NMR δ 23.5, 29.2, 39.2, 124.7, 152.1, 192.1. 

 

2-bromocyclopent-2-enone (13) 8 

1H NMR δ 2.37 (m, 2H), 2.60(m, 2H), 7.69 (t, 1H, J = 2.9 Hz); 13C NMR δ 28.9, 33.2, 

126.7, 163.1, 202.5. 

 

erythro-3,4-dibromo-4-phenylbutan-2-one (14) 7a  
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1H NMR δ 2.50 (s, 3H), 4.96 (d, 1H, J = 11.6 Hz), 5.35 (d, 1H, J = 11.6 Hz), 7.35-7.45 

(m, 5H); 13C NMR δ 27.8, 50.4, 53.7, 129.0, 129.8, 130.2, 138.7, 199.2. 

 

erythro-methyl 2,3-dibromo-3-phenylpropanoate (15) 1a 

1H NMR δ 3.92 (s, 3H), 4.88 (d, 1H, J = 11.7 Hz), 5.37 (d, 1H, J = 11.7 Hz), 7.39-7.44 

(m, 5H); 13C NMR δ 47.6, 51.5, 54.3, 128.9, 129.8, 130.3, 138.5, 169.2. 

 

erythro-2,3-dibromo-1,3-diphenylpropan-1-one (16) 3 

1H NMR δ 5.69 (d, 1H, J = 11.3 Hz), 5.88 (d, 1H, J = 11.3 Hz), 7.40-7.76 (m, 8H), 

8.13-8.16 (m, 2H); 13C NMR δ 47.7, 50.7, 129.3, 129.77, 129.8, 129.9, 130.2, 135.1, 

135.3, 139.1, 192.1.  

 

(E)-ethyl 2,3-dibromo-3-phenylacrylate (17) 9 

1H NMR δ 1.42 (t, 3H, J = 7.1 Hz), 4.40 (q, 2H, J = 7.1 Hz), 7.39-7.47 (m, 5H); 13C 

NMR δ 14.9, 63.7, 108.6, 122.4, 129.3, 129.6, 130.6, 139.0, 164.8.  

 

(E)-1,4-dimethoxy-1,4-diphenylbut-2-ene (21) 10 

Two isomers. 1H NMR δ 3.31 (s, 4.5 H), 3.36 (s, 1.5 H), 4.68-4.69 (m, 2H), 5.86-5.88 

(m, 2H), 7.33-7.39 (m, 5H); 13C NMR δ 57.28 (57.31), 84.47 (84.52), 127.7, 128.6, 

129.35 (129.36), 133.5 (133.8), 141.8. 

 

(E)-1-(2-bromovinyl)benzene (23) 11 
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1H NMR δ 6.79 (d, 1H, J = 14.0 Hz), 7.14 (d, 1H, J = 14.0 Hz), 7.31-7.36 (m, 5H); 13C 

NMR δ 107.4, 127.0, 129.1, 129.7, 136.8, 138.1. 

 

(E)-1-(2-bromovinyl)-3-chlorobenzene (24) 12 

1H NMR δ 6.83 (d, 1H, J = 14.0 Hz), 7.05 (d, 1H, J = 14.0 Hz), 7.26-7.71 (m, 4H); 13C 

NMR δ 109.1, 125.2, 129.2, 130.9, 137.5, 138.4. 

 

(E)-4-(2-bromovinyl)phenol (25) 13 

1H NMR δ 6.62 (d, 1H, J = 14.0 Hz), 6.81 (d, 1H, J = 8.6 Hz), 7.05 (d, 1H, J = 14.0 Hz), 

7.20 (d, 1H, J = 8.6 Hz); 13C NMR δ 105.1, 116.6, 128.5, 130.0, 137.3, 156.4. 
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1 HNMR of the known compounds 
 

 

 

 
 

 

 

 

 

 

 

 

 



 S 9

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 



 S 10

 

 

 

 
 

 



 S 11

 

 

 

 
 

 

 

 

 

 



 S 12

 

 

 

 

 

 

 
 

 

 

 

 



 S 13

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 S 14

 

 

 

 

 

 

 

 
 

 

 

 

 



 S 15

 

 

 

 

 

 

 

 

 

 

 

 

 



 S 16

 

 

 

 

 

 

 

 



 S 17

 
 

 

 

 

 

 
 



 S 18

 
 

 

 

 

 

 



 S 19

 
 

 

 

 

 
 



 S 20

 
 

 

 

 

 
 

 

 

 

 



 S 21

Reference: 

(1) (a)Dewkar, G. K.; Narina, S. V.; Sudalai, A. Org. Lett. 2003, 5, 4501. (b) Sels, B. F.;  

Vos, D. E.; Jacobs, P. A J.  Am. Chem. Soc.   2001,  123,  8350.  

(2) Lupattelli, P.; Bonini, C.; Caruso, L.; Gambacorta, A.  J. Org. Chem, 2003, 68, 

3360.  

(3) Tanaka, K.; Shiraishi, R.; Toda, F.  J. Chem. Soc., Perkin Trans.1 1999, 3069. 

(4) (a) Takahashi, Y.; Ogawa, T. Carbohydrate Res. 1987, 164, 277. (b) Weissmuller, 

J.; Kraemer, W.; Berg, D.; Reinecke, P.; Brandes, W.; Haenssler, G.; Lerssen, K. 

US Patent 4, 615, 725, 1985. 

(5) (a) Hartung, J.; Gottwald, T.; Spehar, K. Synlett. 2003, 227. (b) Motohashi, S.;  

Satomi, M.; Fujimoto, Y.; Tatsuno, T. Heterocycles 1985, 23, 2035.   

(6) Paul, S.; Gupta, V.; Gupta, R.; Loupy, A. Tetrahedron Lett. 2003, 44, 439. 

(7) (a)Nair, V.; Panicker, S. B.; Augustine, A.; George, T. G.; Thomas S.; Vairamani 

M. Tetrahedron 2001, 57, 7417. (b) Chiappe, C.; Capraro, D.; Conte, V.; Pieraccini, 

D. Org. Lett. 2001, 3, 1061. 

(8) (a) Adav, V. K.; Senthil, G.; Babu, K. G.; Parvez, M.; Reid, J. J. Org. Chem. 2002, 

67, 1109. (b) Bose, G.; Barua, P.; Chaudhuri, M. K.; Kalita, D.; Khan, A. T. Chem. 

Lett. 2001, 290.   

(9) Bonnier, M.; Marsura, A.; Luu-Duc, C.    J. Labelled Compd. and Radiopharm.  

1986,  23,  67.  CA 106:84477   

(10) Jack, I. R. Indian J. Chem., Section B. 1989, 28B, 915. 

(11) (a) Das, J. P.; Roy, S.  J. Org. Chem. 2002, 67, 7861. (b)  Sinha, J.; Layek, S.; 

Mandal, G. C.; Bhattacharjee, M.  Chem. Commun. 2001, 1916. (c) Naskar, D.; 

Chowdhury, S.; Roy, S. Tetrahedron Lett. 1998, 39, 699.   

(12) Wang, L.; Li, P.; Xie, Y.; Ding, Y. Synlett  2003,  1137.   

(13) (a) Uenishi, J.; Kawahama, R.; Yonemitsu, O.; Tsuji, J.  J. Org. Chem. 1998, 63, 

8965. (b) Yamada, H.; Itoh, N.; Izumi, Y.  J.  Biol. Chem. 1985, 260, 11962. 

 


