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General information:  

Unless otherwise stated, all solvents were purchased from commercial suppliers and used 

without further purification. The α,β-ynones 2 were prepared according to the literatures.1-3 Silica 

gel was purchased from Qing Dao Hai Yang Chemical Industry Co. 1H and 13C NMR 

spectra were measured on a 400 MHz Bruker spectrometer (1H 400 MHz, 13C100 

MHz), using CDCl3 as the solvent with tetramethylsilane (TMS) as the internal 

standard at room temperature. HRMS-ESI spectra were obtained on Agilent 6450 

spectrometer. IR data were recorded on a Nicolet iS10 spectrometer. 

General Procedure for Synthesis of Polysubstituted Pyrroles 

Benzylamines 1 (1 mmol), α,β-ynones 2 (1 mmol) and K3PO4 (1 eq), DMSO 2 mL, were added to 

a 5-mL Schlenk tube equipped with magnetic stirring. The mixture was stirred at ambient 

temperature. After completion of Micheal addition (monitored by TLC), the mixture was heated to 

140 ℃, and stirred under nitrogen atmosphere. After completing reaction, the mixture was diluted 

with ethyl acetate (10 mL) and washed with brine (3 ×10 mL). The organic phase was dried over 

anhydrous Na2SO4 and filtered. The solvents were evaporated and the residue was purified by 

silica gel column chromatography with DCM/petroleum ether (1:8) as the eluent to afford the 

products pyrroles 4.  

Spectroscopic data for products 4 

H
N Ph

Ph  

2,3,5-Triphenyl-1H-pyrrole4 4aa 

White crystalline solid: mp 140-142 oC  
1H NMR (400 MHz, CDCl3) δ 8.37 (s, 1H), 7.52 (d, J = 7.8 Hz, 2H), 7.43-7.17 (m, 13H), 
6.72-6.66 (m, 1H); 13C NMR (100 MHz, CDCl3) δ 136.3, 133.1, 132.2, 129.3, 129.0, 128.7, 128.4, 
128.3, 127.5, 127.0, 126.5, 125.9, 123.8, 123.8, 108.6. 
 

H
N Ph

Ph  
3,5-Diphenyl-2-p-tolyl-1H-pyrrole5 4ba 

White crystalline solid: mp 118-120 oC 
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1H NMR (400 MHz, CDCl3) δ 8.35 (s, 1H), 7.53 (d, J = 6.7 Hz, 2H), 7.45-7.03 (m, 12H), 6.69 (s, 
1H), 2.36 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 136.8, 136.5, 132.3, 131.9, 130.2, 129.4, 129.0, 
128.4, 128.3, 127.4, 126.4, 125.8, 123.7, 123.4, 108.5, 21.2. 
 

H
N Ph

Ph     
3,5-Diphenyl-2-o-tolyl-1H-pyrrole 4ca 

 
CCDC 957208 
White crystalline solid: mp 155-156 oC 
1H NMR (400 MHz, CDCl3) δ 8.42-8.16 (m, 1H), 7.61-7.47 (m, 2H), 7.45-7.05 (m, 12H), 6.82 (d, 
J = 2.9 Hz, 1H), 2.08 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 137.7, 136.4, 133.3, 132.4, 131.7, 
130.7, 130.6, 129.0, 129.0, 128.3, 128.3 126.8, 126.4, 126.0, 125.5, 124.0, 123.6, 106.2, 20.1; 
νmax(KBr)/cm-1 = 3421, 1607, 1599, 1488, 759, 695, 549; HRMS (ESI) m/z calcd for C23H19N 
(MH+) 310.1511, found 310.1597. 
 

H
N Ph

Ph

MeO

 
2-(4-Methoxyphenyl)-3,5-diphenyl-1H-pyrrole6 4da 
White crystalline solid: mp 115-156 oC  
1H NMR (400 MHz, CDCl3) δ 8.32 (s, 1H), 8.00–6.96 (m, 12H), 6.86 (d, J = 8.5 Hz, 2H), 6.68 (s, 
1H), 3.81 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 158.8, 136.5, 132.3, 128.9, 128.3, 126.3, 125.7, 
123.7, 123.0, 114.2, 108.2, 55.24. 
 

H
N Ph

Ph

tBu

 
2-(4-Tert-butylphenyl)-3,5-diphenyl-1H-pyrrole 4ea 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013



S4 

White crystalline solid: mp 139-140 oC 
1H NMR (400 MHz, CDCl3) δ 8.39 (s, 1H), 7.71-7.07 (m, 14H), 6.73 (s, 1H), 1.42-1.28 (m, 
9H); 13C NMR (100 MHz, CDCl3) δ 150.0, 136.6, 132.3, 131.9, 130.2, 129.4, 129.0, 128.4, 128.3, 
127.1, 126.4, 125.8, 125.6, 123.7, 123.5, 108.5, 34.6, 31.3; νmax(KBr)/cm-1 = 3412, 2959, 1602, 
1488, 1261, 837, 757, 696, 551; HRMS (ESI) m/z calcd for C26H25N (MH+) 352.2021, found 
352.2067. 
 

H
N Ph

Ph

Cl

 
2-(4-Chlorophenyl)-3,5-diphenyl-1H-pyrrole 4fa 
White crystalline solid: mp 86-88 oC 
1H NMR (400 MHz, CDCl3) δ 8.36 (s, 1H), 7.55 (d, J = 7.6 Hz, 2H), 7.47-7.06 (m, 12H), 6.69 (s, 
1H); 13C NMR (100 MHz, CDCl3) δ 136.1, 132.7, 132.1, 131.6, 129.0, 129.0, 128.6, 128.5, 
128.06, 126.8, 126.2, 124.4, 123.9, 108.9; νmax(KBr)/cm-1 = 3423,1603, 1484, 1266, 1093, 831, 
760, 697, 538, 504; HRMS (ESI) m/z calcd for C22H16ClN (MH+) 330.1005, found 330.1051. 
 

H
N Ph

Ph

F3C

 
3,5-Diphenyl-2-(4-(trifluoromethyl)phenyl)-1H-pyrrole7 4ga 
White crystalline solid: mp 115-117 oC  
1H NMR (400 MHz, CDCl3) δ 8.44 (s, 1H), 7.72-7.20 (m, 14H), 6.70 (s, 1H); 13C NMR (100 
MHz, CDCl3) δ 136.4, 135.9, 133.3, 131.9, 129.0, 128.6, 128.5, 128.31, 127.53, 127.1, 127.0, 
126.5, 125.7 (q, J = 3.7 Hz), 125.5, 124.0, 109.3. 
 

H
N Ph

Ph

MeO

MeO

 
2-(3,4-Dimethoxyphenyl)-3,5-diphenyl-1H-pyrrole8 4ha 
White crystalline solid: mp 186-187 oC  
1H NMR (400 MHz, CDCl3) δ 8.44 (s, 1H), 8.02-6.37 (m, 14H), 3.90 (s, 3H), 3.65 (s, 3H); 13C 
NMR (100 MHz, CDCl3) δ 148.81, 148.17, 136.42, 132.25, 128.92, 128.46, 128.22, 126.45, 
125.85, 123.76, 123.70, 123.23, 119.42, 111.48, 108.24, 55.85, 55.62. 
 

N Ph

Ph  
1-Methyl-2,3,5-triphenyl-1H-pyrrole9 4ia 
White crystalline solid: mp 177-179 oC  
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1H NMR (400 MHz, CDCl3) δ 7.56-7.29 (m, 10H), 7.26-7.13 (m, 4H), 7.12-7.05 (m, 1H), 6.50 (s, 
1H), 3.47 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 136.4, 135.7, 133.4, 133.1, 132.5, 131.2, 128.9, 
128.6, 128.5, 128.1, 127.9, 127.6, 127.0, 125.2, 122.9, 108.9, 33.8. 
 

N Ph

Ph  

1-Butyl-2,3,5-triphenyl-1H-pyrrole10 4ja 
White crystalline solid: mp 105-106 oC  
1H NMR (400 MHz, CDCl3) δ 7.51 (dd, J = 5.1, 3.0 Hz, 2H), 7.48-7.26 (m, 8H), 7.22-7.11 (m, 
4H), 7.06 (ddd, J = 23.2, 9.9, 8.5 Hz, 1H), 6.52-6.38 (m, 1H), 3.92 (t, J = 6.8 Hz, 2H), 1.25-1.13 
(m, 2H), 0.94-0.81 (m, 2H), 0.54 (ddd, J = 7.3, 4.2, 0.9 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 
136.4, 135.1, 134.0, 133.5, 131.9, 131.3, 129.0, 128.5, 128.4, 128.0, 127.7, 127.5, 127.0, 125.0, 
122.8, 109.4, 44.6, 32.8, 19.4, 13.3. 
 

H
N PhPh

 
2,5-Diphenyl-3-o-tolyl-1H-pyrrole11 4ab 

 

CCDC 957206 
White crystalline solid: mp 137-138 oC 
1H NMR (400 MHz, CDCl3) δ 8.50 (s, 1H), 7.69-7.06 (m, 14H), 6.55 (s, 1H), 2.14 (d, J = 2.9 Hz, 
3H); 13C NMR (100 MHz, CDCl3) δ 136.8, 136.5, 133.1, 132.3, 131.7, 130.8, 130.1, 129.4, 129.0, 
128.7, 126.8, 126.4, 126.3, 125.7, 125.6, 123.7, 110.1, 20.3. 
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H
N PhPh

 

2,5-Diphenyl-3-p-tolyl-1H-pyrrole11 4ac 
White crystalline solid: mp 138-139 oC 
1H NMR (400 MHz, CDCl3) δ 8.39 (s, 1H), 7.56 (d, J = 7.6 Hz, 2H), 7.48-7.20 (m, 10H), 7.13 (d, 
J = 7.6 Hz, 2H), 6.70 (s, 1H), 2.37 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 135.5, 134.6, 133.4, 
133.2, 132.3, 129.1, 129.0, 128.7, 128.3, 128.3, 127.5, 126.9, 126.5, 123.9. 123.8, 108.7, 21.2. 
 

H
N PhPh

OMe  
3-(3-Methoxyphenyl)-2,5-diphenyl-1H-pyrrole 4ad 
White crystalline solid: mp 97-99 oC 
1H NMR (400 MHz, CDCl3) δ 8.44 (s, 1H), 7.85-7.17 (m, 12H), 7.10-6.95 (m, 2H), 6.79 (ddd, J = 
13.6, 7.7, 5.9 Hz, 1H), 6.73 (d, J = 2.8 Hz, 1H), 3.73 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 
159.5, 137.7, 133.0, 132.2, 129.4, 129.2, 128.9, 128.6, 127.6, 127.0, 126.5, 123.8, 123.6, 120.9, 
113.6, 111.9, 108.5, 55.1; νmax(KBr)/cm-1 = 3455, 1607, 1484, 1260, 1207, 1043, 763, 694, 517; 
HRMS (ESI) m/z calcd for C23H19NO (MH+) 326.1500, found 326.1544. 
 

H
N PhPh

tBu  
3-(4-Tert-butylphenyl)-2,5-diphenyl-1H-pyrrole 4ae 
White crystalline solid: mp 107-109 oC 
1H NMR (400 MHz, CDCl3) δ 8.53-8.24 (m, 1H), 7.56 (d, J = 7.6 Hz, 2H), 7.51-7.05 (m, 12H), 
6.72 (d, J = 2.8 Hz, 1H), 1.37 (dd, J = 6.2, 0.7 Hz, 9H); 13C NMR (100 MHz, CDCl3) δ 148.7, 
133.3, 132.3, 132.1, 129.1, 128.9, 128.7, 127.9, 127.9, 127.5, 126.9, 126.4, 125.2, 123.7, 123.7, 
108.6, 34.4, 31.4；νmax(KBr)/cm-1 = 3425, 2962, 1604, 1487, 1263, 764, 697, 532; HRMS (ESI) 
m/z calcd for C26H25N (MH+) 352.2021, found 352.2066. 
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H
N PhPh

Cl  
3-(4-Chlorophenyl)-2,5-diphenyl-1H-pyrrole 4af 
White crystalline solid: mp 142-144 oC 
1H NMR (400 MHz, CDCl3) δ 8.41 (s, 1H), 7.53 (d, J = 7.4 Hz, 2H), 7.43-7.16 (m, 12H), 6.67 (dd, 
J = 17.3, 2.6 Hz, 1H); 13C NMR (100 MHz, CDCl3) δ 134.9, 132.8, 131.6, 129.6, 129.0, 128.8 
128.5 128.4, 128.30, 127.5, 127.2, 126.7, 125.9, 123.8, 122.5, 108.3; νmax(KBr)/cm-1 = 3410, 1604, 
1485, 1093, 835, 763, 504; HRMS (ESI) m/z calcd for C22H16ClN (MH+) 330.1005, found 
330.1036. 
 

H
N PhPh

F  
3-(4-Fluorophenyl)-2,5-diphenyl-1H-pyrrole 4ag 
White crystalline solid: mp 157-159 oC 
1H NMR (400 MHz, CDCl3) δ 8.53-8.30 (m, 1H), 7.59-7.51 (m, 2H), 7.47-7.23 (m, 10H), 
7.10-6.93 (m, 2H), 6.66 (d, J = 2.8 Hz, 1H); 13C NMR (100 MHz, CDCl3) δ 161.5 (d, J = 244.5 
Hz), 132.4 (d, J = 3.4 Hz), 132.3, 1321, 129.9 (d, J = 7.6 Hz), 129.2, 129.0, 128.8, 127.4, 127.0, 
126.6, 123.8, 122.8, 115.3, 115.1, 108.5; νmax(KBr)/cm-1 = 3439, 3060, 1606, 1508, 1489, 1208, 
1157, 842, 761, 564; HRMS (ESI) m/z calcd for C22H16ClN (MH+) 314.1300, found 314.1336. 
 

H
N PhPh

S
 

2,5-Diphenyl-3-(thiophen-2-yl)-1H-pyrrole 4ah 

 
CDCC 957400 
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White crystalline solid: mp 89-90 oC 
1H NMR (400 MHz, CDCl3) δ 8.50-8.25 (m, 1H), 7.64-7.05 (m, 11H), 7.05-6.83 (m, 2H), 6.71 
(dd, J = 6.1, 2.9 Hz, 1H); 13C NMR (100 MHz, CDCl3) δ 138.6, 132.6, 132.1 131.9, 129.7, 129.0, 
128.7, 128.0, 127.5, 127.2, 126.7, 124.0, 123.8, 123.3, 116.8, 108.6; νmax(KBr)/cm-1 = 3414, 1604, 
1066, 837, 808, 764, 694, 546; HRMS (ESI) m/z calcd for C20H15NS (MH+) 302.0959, found 
302.0997. 
  

H
N PhPh

 
1-Cyclohexyl-2,5-diphenyl-1H-pyrrole11 4ai 
White crystalline solid: mp 105-106 oC  
1H NMR (400 MHz, CDCl3) δ 8.41-8.01 (m, 1H), 7.83-7.08 (m, 10H), 6.55 (dd, J = 13.3, 2.7 Hz, 
1H), 2.76 (ddd, J = 11.7, 7.7, 3.3 Hz, 1H), 2.04-1.26 (m, 10H); 13C NMR (100 MHz, CDCl3) δ 
133.7, 132.6, 131.6, 129.7, 128.8, 128.8, 128.6, 127.2, 126.4, 126.0, 123.5, 105.9, 35.4, 35.2, 26.9, 
26.3. 
 

H
N PhPh

 
3-Isopropyl-2,5-diphenyl-1H-pyrrole 4aj 
White crystalline solid: mp 105-106 oC 
1H NMR (400 MHz, CDCl3) δ 8.17 (s, 1H), 7.56–7.39 (m, 6H), 7.35 (t, J = 7.7 Hz, 2H), 7.28 (t, J 
= 6.9 Hz, 1H), 7.19 (d, J = 7.3 Hz, 1H), 6.55 (d, J = 2.4 Hz, 1H), 3.14 (dq, J = 13.1, 6.5 Hz, 1H), 
1.28 (d, J = 6.8 Hz, 6H); 13C NMR (100 MHz, CDCl3) δ 133.6, 132.6, 131.7, 130.6, 128.8, 128.8, 
127.2, 126.5, 126.1, 123.6, 105.2, 25.2, 24.7; HRMS (ESI) m/z calcd for C19H19N (MH+) 
262.1551, found 262.1589. 
 

H
NPh

Ph  
2,3-Diphenyl-5-p-tolyl-1H-pyrrole12 4ak 

White crystalline solid: mp 129-131 oC 
1H NMR (400 MHz, CDCl3) δ 8.50-8.19 (m, 1H), 7.80-6.86 (m, 14H), 6.67 (d, J = 6.5 Hz, 1H), 
2.39 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 136.4, 136.3, 133.2, 132.5, 129.7, 129.5, 128.7, 
128.4, 128.3, 128.3, 127.5, 126.9, 125.9, 123.8, 123.8, 108.1, 21.2. 
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H
NPh

Ph  
2,3-Diphenyl-5-m-tolyl-1H-pyrrole 4al 
White crystalline solid: mp 105-107 oC 
1H NMR (400 MHz, CDCl3) δ 8.29 (d, J = 46.1 Hz, 1H), 7.43 – 7.15 (m, 13H), 7.04 (d, J = 6.7 Hz, 
1H), 6.72 – 6.62 (m, 1H), 2.38 (d, J = 4.5 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ138.5, 136.3, 
133.1, 132.3, 132.1, 129.1, 128.9, 128.7, 128.4, 128.3, 127.4, 127.3, 126.9, 125.9, 124.5, 123.8, 
120.9, 108.5, 21.5; νmax(KBr)/cm-1 = 3409, 2956, 1601, 1521, 1447, 764, 698; HRMS (ESI) m/z 
calcd for C23H19N (MH+) 310.1551, found 310.1594. 
 

H
NPh

Ph  
2,3-Diphenyl-5-o-tolyl-1H-pyrrole 4am 
White crystalline solid: mp131-132 oC 
1H NMR (400 MHz, CDCl3) δ 8.19 (d, J = 46.2 Hz, 1H), 7.46-7.18 (m, 14H), 6.52 (d, J = 2.3 Hz, 
1H), 2.56 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 136.6, 135.1, 133.2, 132.2, 131.6, 131.2, 128.7, 
128.6, 128.4, 128.3, 127.6, 127.4, 127.0, 126.8, 126.2, 125.8, 123.0, 111.5, 21.4; νmax(KBr)/cm-1 = 
3424, 3057, 1602, 1480, 763, 698, 577; HRMS (ESI) m/z calcd for C23H19N (MH+) 310.1551, 
found 310.1595. 
 

H
NPh

Ph

OMe

 
5-(4-Methoxyphenyl)-2,3-diphenyl-1H-pyrrole13 4an 
White crystalline solid: mp 183-184 oC 
1H NMR (400 MHz, CDCl3) δ 8.30 (s, 1H), 7.51-7.16 (m, 12H), 6.94 (d, J = 7.7 Hz, 2H), 6.58 (s, 
1H), 3.82 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 158.5, 133.2, 132.30, 128.7, 128.4, 128.3, 127.4, 
126.8, 125.8, 125.6, 125.2, 123.7, 114.4, 107.6, 55.3.  
 

H
NPh

Ph

Cl

 
5-(4-Chlorophenyl)-2,3-diphenyl-1H-pyrrole12 4ao 
White crystalline solid: mp 118-120 oC  
1H NMR (400 MHz, CDCl3) δ 8.32 (s, 1H), 7.51-7.16 (m, 14H), 6.79-6.59 (m, 1H); 13C NMR 
(100 MHz, CDCl3) δ 136.1, 132.9, 132.0, 131.1, 130.7, 129.7, 129.1, 128.7, 128.4, 128.4, 127.9, 
127.1, 126.0, 124.9, 124.0 109.0. 
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H
NPh

Ph

F

 
5-(4-Fluorophenyl)-2,3-diphenyl-1H-pyrrole7 4ap 
White crystalline solid: mp 128-129 oC 
1H NMR (400 MHz, CDCl3) δ 8.43-8.21 (m, 1H), 7.53-7.43 (m, 2H), 7.43-7.15 (m, 10H), 
7.13–7.04 (m, 2H), 6.62 (t, J = 2.7 Hz, 1H); 13C NMR (100 MHz, CDCl3) δ 161.7 (d, J = 246.2 
Hz), 136.2, 133.0, 131.4, 129.3, 128.7, 128.6, 128.4, 128.3 (d, J = 1.0 Hz), 127.5, 127.0, 126.0, 
125.5 (d, J = 7.9 Hz), 123.8, 115.9, 108.8. 
 

H
N

Ph

Ph

 
5-Butyl-2,3-diphenyl-1H-pyrrole 4aq 
Brown oil. 
1H NMR (400 MHz, CDCl3) δ 7.99-7.74 (m, 1H), 7.36-7.11 (m, 10H), 6.10 (d, J = 2.9 Hz, 1H), 
2.62 (t, J = 7.7 Hz, 2H), 1.66 (dt, J = 15.3, 7.5 Hz, 2H), 1.43 (dq, J = 14.5, 7.4 Hz, 2H), 0.95 (t, J 
= 7.4 Hz, 3H)； 13C NMR (100 MHz, CDCl3) δ 136.9, 133.6, 133.3, 128.5, 128.3, 128.6, 127.2, 
126.4, 125.5, 122.0, 107.9, 31.6, 27.4, 22.5, 13.9; νmax(KBr)/cm-1 = 3419, 2956, 1601, 1521, 1447, 
764, 698; HRMS (ESI) m/z calcd for C20H21N (MH+) 276.1708, found 276.1756. 
 

H
N

Ph

Ph

 

5-(tert-Butyl)-2,3-diphenyl-1H-pyrrole 4ar 
Brown oil. 
1H NMR (400 MHz, CDCl3) δ 7.95 (d, J = 8.7 Hz, 1H), 7.38–7.32 (m, 4H), 7.31–7.27 (m, 2H), 
7.25–7.18 (m, 3H), 7.18–7.12 (m, 1H), 6.17–6.10 (m, 1H), 1.38–1.36 (m, 9H); 13C NMR (100 
MHz, CDCl3) δ 142.3, 136.9, 133.8, 128.6, 128.3, 128.2, 127.4, 126.4, 126.4, 125.5, 121.6, 105.6, 
31.4, 30.5; νmax(KBr)/cm-1 = 3415, 2965, 1604, 1492, 764,,697, 524; HRMS (ESI) m/z calcd for 
C20H21N (MH+) 276.1708, found 276.1748. 
 
References: 

1.  Palimkar S S, Kumar P H, Jogdand N R, Daniel T, Lahoti R J, Srinivasan K V. Tetrahedron 

lett., 2006, 47, 5527. 

2.  Tohda, Y.; Sonogashira, K.; Hagihara, N. Synthesis., 1977, 11, 777. 

3.  Cox, R. J.; Ritson, D. J.; Dane, T. A.; Berge, J.; Charmant, J. P. H.; Kantacha, A. Chem. 

Commun., 2005, 1037. 

4.  I. Bergner, C. Wiebe, N. Meyer and T. Opatz, J. Org. Chem., 2009, 74, 8243. 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013



S11 

5.  L. Zhou and Y. Zhang, Tetrahedron, 2000, 56, 2953. 

6.  A. A. Dörr and W. D. Lubell, Can. J. Chem., 2007, 85, 1006. 

7.  R. Kuwano, M. Kashiwabara, M. Ohsumi and H. Kusano, J. Am. Chem. Soc., 2008, 130, 808. 

8.  D. Shi, C. Shi, X. Wang, Q. Zhuang, S. Tu and H. Hu, Synlett, 2004, 2004, 2239. 

9.  A. E. Mattson, A. R. Bharadwaj, A. M. Zuhl and K. A. Scheidt, J. Org. Chem., 2006, 71, 

5715. 

10. C.-F. Lee, L.-M. Yang, T.-Y. Hwu, A.-S. Feng, J.-C. Tseng and T.-Y. Luh, J. Am. Chem. Soc., 

2000, 122, 4992. 

11. M. Nagarajan and H. Shechter, J. Org. Chem., 1984, 49, 62. 

12. H. S. P. Rao, B. K. Gorityala and K. Vasantham, Ind. J. Chem. Sect. B., 2007, 46, 1470. 

13. M. Takahashi, N. Inaba, H. Kirihara and S.-i. Watanabe, Bull. Chem. Soc. Jpn., 1978, 51, 

3312. 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013



S12 
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