
S1 

 

 

 

Supporting Information 

 

A Convenient Synthesis of 2-Arylbenzo[b]furans from Aryl Halides and 2-

Halophenols by Catalytic One-Pot Cascade Method   

 

Mariusz Jan Bosiak*a,b 

a Department of Organic Chemistry, Faculty of Chemistry,  Nicolaus Copernicus University in Toruń, 7 
Gagarin Street, 87-100 Torun, Poland. 
b Synthex Technologies Sp. z o.o., 7 Gagarin Street,  87-100 Torun, Poland. 

 

 

*E-mail: bosiu@chem.umk.pl 

 

 

TOC 
Supporting Information ............................................................................................................................................. 1 

Experimental ............................................................................................................................................................. 2 

Materials .................................................................................................................................................................... 2 

Synthesis of 2-iodophenols ....................................................................................................................................... 2 

2-Iodophenols by reaction of phenols with sodium iodide and sodium hypochlorite ............................................... 2 

2-Iodophenols by reaction of phenols with iodine and ammonium hydroxide ......................................................... 3 

2,6-Diiodophenols by reaction of phenols with iodine and ammonium hydroxide .................................................. 5 

4,6-Diiodobenzene-1,3-diol by reaction of resorcinol with iodine monochloride .................................................... 6 

One-pot  synthesis of 2-arylbenzofurans substituted in benzofuran moiety ............................................................. 7 

One-pot  synthesis of 2-aryl-7-(phenylethynyl)benzofurans substituted in benzofuran moiety ............................. 11 

One-pot  synthesis of 2-arylbenzofurans substituted at 2-aryl position. ................................................................. 12 

One-pot  synthesis of 2-arylbenzofurans substituted both at 2-aryl position and at benzofuran ring. .................... 16 

NMR Spectra ........................................................................................................................................................... 17 

References ............................................................................................................................................................. 109 

 

 



S2 

 

Experimental 

Materials  

 Experiments with air and moisture sensitive materials were carried under argon atmosphere. 

Glassware was oven dried for several hours, assembled hot, and cooled in a stream of argon. Silica gel 

60, Merck 230–400 mesh, was used for preparative column flash chromatography. Analytical TLC was 

performed using Merck TLC Silica gel 60 F254 0.2 mm plates. Reagents were commercially available 

from Sigma-Aldrich, Merck or Fluorochem and were used without further purification. Palladium cata-

lysts and copper(I) iodide was purchased from Sigma–Aldrich. Acetonitrile, triethylamine, morpholine, 

piperidine, dichloromethane, chloroform, ethyl acetate, methanol, n-heptane, petroleum ether, diethyl 

ether, 1,4-dioxane, toluene, DMF, DMSO, acetic acid, and THF were purchased from Avantor and Sig-

ma-Aldrich. 1,4-Dioxane, toluene and THF were distilled from sodium benzophenone ketyl prior to use, 

DMF and DMSO were stirred over CaH2 overnight, filtered, and distilled at 20 mmHg prior to use. 

Diisopropylamine, TMSA, iodine monochloride, TMEDA, ammonium hydroxide, sodium hypochlorite,  

iodobenzene, phenols and their derivatives were purchased from Sigma–Aldrich and used without fur-

ther purification. Commercially unavailable or expensive halophenols (S1-S21) were synthesized as 

described below. 
1
H and 

13
C NMR spectra were recorded on a Bruker Advance III 400 MHz or Bruker 

Advance III 700 MHz instrument at ambient temperature. Chemical shifts are reported in parts per mil-

lion ( scale), coupling constants (J values) are listed in Hertz. The following abbreviations were used to 

explain the multiplicities: s=singlet, d=doublet, t=triplet, q=quartet, p=pentet, sext=sextet, sep=septet, 

m=multiplet b=broad. IR spectra were recorded on Perkin Elmer FT-IR Spectrometer Spectrum Two. 

Melting points were determined with a Büchi SMP 32 and Barnstead-Thermolyne Mel-Temp II appa-

ratus in open capillaries and are uncorrected. Elemental analyses were performed at Elementary Analy-

sensysteme GmbH VarioMACRO CHNanalyzer.  

Synthesis of 2-iodophenols 

2-Iodophenols by reaction of phenols with sodium iodide and sodium hypochlorite
1
 

 

General procedure 

In a round bottom flask equipped with magnetic stirring bar and dropping funnel, an appropriate phenol 

(10 mmol), sodium iodide (1.50 g; 10 mmol), and sodium hydroxide (0.48 g; 12 mmol), in methanol (30 

mL) were cooled to 0 ºC and stirred for 5 min. 5% aqueous solution of sodium hypochlorite (17.86 g, 12 

mmol) was added dropwise during 15 min. The mixture was stirred under air until the substrate was 

consumed, as judged by TLC. The cooling bath was removed and 5% aqueous sodium thiosulfate solu-

tion (14 mL) was added. The mixture was neutralized with 2M HCl to pH<7 and extracted with diethyl 

ether (3×20 mL). The combined extracts were washed with water and brine and dried with anhydrous 

magnesium sulfate. Solvent was removed by rotary evaporation and the crude product was purified us-

ing flash chromatography. 

2-Iodo-4-methylphenol (S1): Flash, AcOEt:PE - 1:1. White crystals (69% yield), mp 30-31 

ºC (Lit.
2
 34.5-35.5 °C). 

1
H NMR (CDCl3, 400 MHz), δ ppm: 2.25 (s, 3H, CH3), 5.11 (s, 1H, 

OH), 6.88 (d, J=8.2 Hz, 1H, CHAr), 7.04 (dd, J=8.2 Hz, J=2.2 Hz, 1H, CHAr), 7.47 (dd, J=2.2 

Hz, J=0.4 Hz, 1H, CHAr).
13

C NMR (CDCl3, 100 MHz), δ ppm: 20.0 (CH3), 85.4 (CAr), 114.7 
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(CHAr), 130.8 (CHAr), 131.9 (CAr), 138.3 (CHAr), 152.7 (CAr). IR-ATR, cm
-1

: 3235, 1578, 1399, 1276, 

1234, 1218, 1202, 1140, 1037, 857, 808, 754, 665, 541, 464. 

4-Ethyl-2-iodophenol (S2): Flash, DCM:n-heptane - 1:1. Light yellow oil (67% yield). 
1
H 

NMR (CDCl3, 400 MHz,) δ ppm: 1.20 (t, J=7.6 Hz, 3H, CH3), 2.54 (q, J=7.6 Hz, 2H, CH2), 

5.20 (bs, 1H, OH), 6.91 (d, J=8.2 Hz, 1H, CHAr), 7.07 (dd, J=8.2 Hz, J=2.1 Hz, 1H, CHAr), 

7.49 (d, J=2.1 Hz, 1H, CHAr). 
13

C NMR (CDCl3, 100 MHz,) δ ppm: 15.7 (CH3), 27.5 (CH2), 

85.6 (CAr), 114.8 (CHAr), 129.7 (CHAr), 137.2 (CHAr), 138.5 (CAr), 152.8 (CAr). IR–ATR cm
-

1
: 3454, 2963, 1499, 1486, 1285, 1202, 1174, 818, 740. 

2-Iodo-4,6-dimethylphenol (S3): Flash, DCM:PE - 6:4. Yellow oil, bp=120-

121 °C/15 mm Hg, (Lit.
3
 123-124 °C/16 mm Hg) (67% yield). 

1
H NMR (CDCl3, 400 

MHz), δ ppm: 2.22 (s, 3H, CH3), 2.27 (s, 3H, CH3), 5.12 (bs, 1H, OH), 6.89 (bs, 1H, 

CHAr), 7.30 (bs, 1H, CHAr).
13

C NMR (CDCl3, 100 MHz), δ ppm: 17.1 (CH3), 19.9 (CH3), 

85.7 (CAr), 124.4 (CAr), 131.6 (CAr), 132.3 (CHAr), 135.6 (CHAr), 150.7 (CAr). IR-ATR, cm
-1

: 3489, 

2921, 1473, 1316, 1284, 1244, 1229, 1200, 1183, 1111, 850, 753, 713, 612. 

4-Chloro-2-iodophenol (S4): Flash, DCM:PE - 6:4. White crystals (70% yield), mp 74.5-

75.5 °C, (Lit.
4
 75-76 °C). 

1
H NMR (CDCl3, 400 MHz), δ ppm: 5.28 (s, 1H, OH), 6.92 (d, 

J=8.8 Hz, 1H, CHAr), 7.22 (dd, J=8.8 Hz, J=2.4 Hz, 1H, CHAr), 7.63 (d, J=2.4 Hz, 1H, 

CHAr).
13

C NMR (CDCl3, 100 MHz), δ ppm: 85.4 (CAr), 115.7 (CHAr), 126.1 (CAr), 130.1 

(CHAr), 137.1 (CHAr), 153.8 (CAr). IR-ATR, cm
-1

: 3292, 1576, 1487,1401, 1346, 1266, 1225, 

1206, 1101, 1031, 871, 807, 683, 645, 540. 

 4-Bromo-2-iodophenol (S5): Flash, DCM:n-heptane - 4:6. White crystals (64% yield), mp 

68-69 ºC (it.
5
 69-70 °C).

 1
H NMR (CDCl3, 400 MHz) δ ppm: 5.30 (s, 1H, OH), 6.87 (d, J=8.7 

Hz, 1H, CHAr), 7.35 (dd, J=8.7 Hz, J=2.3 Hz, 1H, CHAr), 7.77 (d, J=2.3 Hz, 1H, CHAr). 
13

C 

NMR (CDCl3, 100 MHz), δ ppm: 86.2 (CAr), 113.1 (CAr), 116.3 (CHAr), 133.1 (CHAr),), 139.8 

(CHAr), 154.2 (CAr). IR–ATR, cm
-1

: 3297, 1570, 1474, 1395, 1338, 1237, 1267, 1205, 1081, 1028, 871, 

805, 666, 621, 533. 

4-Fluoro-2-iodophenol (S6): Flash, DCM. White crystals (64% yield), mp 59.5-61 °C, (Lit.
6
 

62 °C). 
1
H NMR (CDCl3, 400 MHz), δ ppm: 5.11 (s, 1H, OH), 6.91-7.01 (m, 2H, 2CHAr), 7.38 

(dd, J=7.6 Hz, J=2.8 Hz, 1H, CHAr). 
13

C NMR (CDCl3, 100 MHz), δ ppm: 84.2 (CAr), 

115.1 (d, J=7.9 Hz, CHAr), 116.9 (d, J=22.8 Hz, CHAr), 125.3 (d, J=25.3 Hz, CHAr), 151.5 (d, 

J=2.3 Hz, CAr), 155.2 (CAr), 156.4 (d, J=241.8 Hz, CAr). IR-ATR, cm
-1

: 3350, 1496, 1408, 1264, 1179, 

859, 814, 803, 762, 666, 462. 

 

2-Iodophenols by reaction of phenols with iodine and ammonium hydroxide
7
 

 

General procedure 

In a round bottom flask equipped with magnetic stirring bar and dropping funnel, an appropriate phenol 

(10 mmol) was dissolved in methanol (25 mL), 20% ammonium hydroxide (25 mL) was added and so-

lution of iodine (3.176 g; 12.5 mmol) in methanol (25 mL) was added dropwise. The mixture was stirred 
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at rt until the substrate was consumed, as judged by TLC (~2h). Methanol was removed by rotary evap-

oration, water (100 mL) was added and the mixture was acidified with 2M HCl to pH=2. Product was 

extracted with ethyl acetate (3×25 mL). The combined extracts were washed with water, 5% aqueous 

sodium thiosulfate solution, brine and dried with anhydrous magnesium sulfate. Solvent was removed 

by rotary evaporation and the crude product was purified using flash chromatography. 

4-Hydroxy-3-iodobenzonitrile (S7): Flash, DCM:MeOH - 99:1. White crystals (64% yield), 

mp 145.5-146 °C (Lit.
8
 144-146 °C). 

1
H NMR (DMSO-d6, 400 MHz), δ ppm: 6.97 (d, J=8.4 

Hz, 1H, CHAr), 7.66 (dd, J=8.4 Hz, J=2.0 Hz, 1H, CHAr), 8.15 (d, J=2.0 Hz, 1H, CHAr), 11.53 

(s, 1H, OH). 
13

C NMR (DMSO-d6, 100 MHz), δ ppm: 85.6 (CAr), 103.4 (CAr), 115.7 (CHAr), 

118.5 (CAr), 133.5 (CHAr), 143.0 (CHAr), 161.6 (CAr). IR-ATR, cm
-1

: 3256, 2224, 1591, 1496, 1396, 

1292, 1206,1189, 1133, 1041, 894, 821, 730, 642, 580. 

 2-Iodo-4-nitrophenol (S8): Flash, DCM:PE - 8:2. Light yellow solid (50% yield), mp 86-88 

°C, (Lit.
9
 85-87 °C). 

1
H NMR (DMSO-d6, 400 MHz), δ ppm: 6.97 (d, J=8.8 Hz, 1H, CHAr), 

8.12 (dd, J=8.8 Hz, J=3.0 Hz, 1H, CHAr), 8.49 (d, J=3.0 Hz, 1H, CHAr), 11.97 (bs, 1H, OH). 
13

C NMR (CDCl3, 175 MHz), δ ppm: 85.3 (CAr), 114.9 (CHAr), 126.3 (CHAr), 135.0 (CHAr), 

140.3 (CAr), 164.1 (CAr). IR-ATR, cm
-1

: 3552, 1490, 1323, 1274, 1113, 900, 882,821, 745, 681, 637. 

2,4-Dichloro-6-iodophenol (S9): Due to the high purity of the crude product the flash 

chromatography was not performed. White solid (95% yield), mp 56-57 C; (Lit.
10

 60 °C). 
1
H NMR (CDCl3, 400 MHz,) δ ppm: 5.96 (bs, 1H, OH), 7.36 (s, 1H, CHAr), 7.63 (s, 1H, 

CHAr). 
13

C NMR (CDCl3, 100 MHz,) δ ppm: 83.2 (CAr), 119.2 (CAr), 126.3 (CAr), 129.3 

(CHAr), 137.0 (CHAr), 150.0 (CAr). IR-ATR, cm
-1

: 3321, 1452, 1380, 1318, 1260, 1218, 1147, 854, 754, 

699, 561. 

2,4-Dibromo-6-iodophenol (S10): Due to the high purity of the crude product the flash 

chromatography was not performed. Beige solid (94% yield), mp 101-102°C; (Lit.
11

 105 

°C). 
1
H NMR (CDCl3, 400 MHz) δ ppm: 5.35 (bs, 1H, OH), 7.60 (d, J=2.1 Hz, 1H, CHAr), 

7.78 (d, J=2.1 Hz, 1H, CHAr). 
13

C NMR (CDCl3, 100 MHz,) δ ppm: 90.4 (CAr), 111.8 

(2CAr), 135.2 (CHAr), 140.2 (CHAr), 154.5 (CAr). IR-ATR, cm
-1

: 3435, 1443, 1375, 1310, 1225, 1144, 

853, 719, 701, 660, 548. 

2-Iodo-4-(phenyldiazenyl)phenol (S11): Flash, DCM:n-heptane - 1:1 (77% yield), mp 

140-141 °C; (Lit.
12

 138 °C). 
1
H NMR (CDCl3, 700 MHz,) δ ppm: 5.64 (s, 1H, OH), 7.13 

(d, J=7.0, 1H, CHAr), 7.45-7.47 (m, 1H, CHAr), 7.49-7.52 (m, 2H, 2CHAr), 7.87-7.88 (m, 

2H, 2CHAr), 7.91 (dd, J=7.0, 1H, CHAr), 8.30 (d, J=7.0, 1H, CHAr). 
13

C NMR (CDCl3, 

100 MHz) δ ppm: 86.3 (CAr), 115.0 (CHAr), 122.7 (2CHAr), 126.3 (CHAr), 129.1 

(2CHAr), 130.9 (CHAr), 132.1 (CHAr), 147.7 (CAr), 152.4 (CAr), 157.0 (CAr). IR-ATR, 

cm
-1

: 3052, 1566, 1468, 1441, 1411, 1255, 1223, 1161, 828, 762, 682, 669. 

2-Iodo-4-phenoxyphenol (S12): Flash, DCM:n-heptane - 3:7. Light yellow oil (58% 

yield). 
1
H NMR (CDCl3, 700 MHz) δ ppm: 5.30 (bs, 1H, OH), 6.94-6.96 (m, 

2H, 2CHAr), 6.96-6.97 (m, 2H, 2CHAr), 7.07-7.09 (m, 1H, CHAr), 7.31-7.34 (m, 2H, 

2CHAr), 7.34-7,35 (m, 1H, CHAr). 
13

C NMR (CDCl3, 100 MHz) δ ppm: 85.2 (CAr), 
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115.3 (CHAr), 118.0 (2CHAr), 121.7 (CHAr), 123.1 (CHAr), 129.0 (2CHAr), 129.9 (CHAr), 150.6 (CAr), 

151.4 (CAr), 157.9 (CAr). IR-ATR, cm
-1

: 3141, 1679, 1595, 1574, 1506, 1434, 1362, 1290, 1239, 1196, 

1152, 1128, 1041, 901, 827, 768, 708, 666, 615. 

4-Hydroxy-3-iodobenzoic acid (S13): Due to the high purity of the crude product the 

flash chromatography was not performed. Gray solid (96% yield), mp 168-170 °C; (Lit.
13

 

172 -175 °C). 
1
H NMR (DMSO-d6, 700 MHz) δ ppm: 6.96 (d, J=8.4 Hz, 1H, CHAr), 7.81 

(d, J=7.6 Hz, 1H, CHAr), 8.23-8.24 (m, 1H, CHAr), 11.21 (s, 1H, OH), 12.78 (s, 1H, OH). 
13

C NMR (CDCl3, 100 MHz) δ ppm: 84.2 (CAr), 114.6 (CHAr), 123.4 (CAr), 131.3 (CHAr), 140.4 (CHAr), 

160.8 (CAr), 166.0 (C). IR-ATR, cm
-1

: 3142, 1679, 1595, 1574, 1506, 1434, 1362, 1290, 1041, 901, 827, 

768, 708, 666, 615. 

4-(sec-Butyl)-2-iodophenol (S14) and 4-(sec-butyl)-2,6-diiodophenol 

(S15): Products were separated by flash chromatography, DCM:n-heptane - 

1:1. S14 - light yellow oil, 27% yield. 
1
H NMR (CDCl3, 400 MHz) δ ppm: 

0.81 (t, J=7.0 Hz, 3H, CH3), 1.19 (d, J=7.0 Hz, 3H, CH3), 1.50-1.58 (m, 

2H, CH2), 2.49 (sext, J=7.0 Hz, 1H, CH), 5.36 (bs, 1H, OH), 6.91 (d, J=8.3 

Hz, 1H, CHAr), 7.05 (dd, J=8.3 Hz, J=2.1 Hz, 1H, CHAr), 7.47 (d, J=2.1 

Hz, 1H, CHAr). 
13

C NMR (CDCl3, 100 MHz) δ ppm: 12.1 (CH3), 21.9 (CH3), 31.2 (CH2), 40.5 (CH), 

85.6 (CAr), 114.8 (CHAr), 128.8 (CHAr), 136.5 (CHAr), 142.0 (CAr), 152.8 (CAr). IR-ATR, cm
-1

: 3453, 

2960, 1488, 1455, 1400, 1309, 1179, 1151, 868, 703. Anal. Calcd. for C10H13IO: C, 43.50; H, 4.75. 

Found: C, 43.36; H, 4.71. 

 S15 - 50% yield. 
1
H NMR (CDCl3, 400 MHz) δ ppm: 0.83 (t, J=7.0 Hz, 3H, CH3), 1.20 (d, J=7.0 Hz, 

3H, CH3), 1.50-1.58 (m, 2H, CH2), 2.48 (sext, J=7.0 Hz, 1H, CH), 5.60 (s, 1H, OH), 7.49 

(s, 2H, 2CHAr). 
13

C NMR (CDCl3, 100 MHz) δ ppm: 12.1 (CH3), 21.8 (CH3), 31.1 (CH2), 40.2 (CH), 

82.2 (2CAr), 137.8 (2CHAr), 143.9 (CAr), 151.5 (CAr). IR-ATR, cm
-1

: 3433, 2961, 2927, 1543, 1452, 

1398, 1306, 1247, 1225, 1146, 866, 703. Anal. Calcd. for C10H12I2O: C, 29.88; H, 3.01. Found: C, 

30.11; H, 3.06.  

4-Benzyl-2-iodophenol (S16): Flash, DCM. White solid (66% yield), mp 48-48.5 °C. 
1
H 

NMR (CDCl3, 700 MHz), δ ppm: 3.87 (s, 2H, 2CH2), 5.17 (s, 1H, OH), 6.90 (d, J=8.2 Hz, 

1H, CHAr), 7.06 (dd, J=7.2 Hz, J=2.1 Hz, 1H, CHAr), 7.16 (d, J=7.2 Hz, 2H, 2CHAr), 7.21 (m, 

1H, CHAr), 7.30 (m, 2H, 2CHAr), 7.48 (d, J=2.1 Hz, 1H, CHAr). 
13

C NMR (CDCl3, 175 MHz), 

δ ppm: 41.5 (CH2), 85.7 (CAr), 116.0 (CHAr), 127.3 (CHAr), 129.6 (2CHAr), 129.8 (2CHAr), 131.8 

(CHAr), 136.4 (CAr), 139.2 (CHAr), 141.5 (CAr), 154.2 (CAr). IR-ATR, cm
-1

: 3308, 1493, 1419, 1230, 

1035, 831, 797, 728, 710, 692, 665, 616. Anal. Calcd. for C13H11IO: C, 50.35; H, 3.58. Found: C, 50.03; 

H, 3.49. 

 

2,6-Diiodophenols by reaction of phenols with iodine and ammonium hydroxide  

 

General procedure 

2,6-Diiodophenols were obtained using procedure 1.2.2 except that to the reaction was taken larger 

amount of iodine (5.336 g; 21 mmol). 
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4-Ethyl-2,6-diiodophenol (S17): Flash, DCM:n-heptane - 1:1. Light green solid (89% 

yield), mp 31-32 °C; (lit.
14

 29-30 °C). 
1
H NMR (CDCl3, 700 MHz) δ ppm: 1.18 (t, J=7.6 Hz, 

3H, CH3), 2.52 (q, J=7.6 Hz, 2H, CH2), 5.58 (s, 1H, OH), 7.50 (s, 2H, 2 CHAr). 
13

C NMR 

(CDCl3, 100 MHz) δ ppm: 15.5 (CH3), 27.0 (CH2), 82.1 (2CAr), 138.6 (2CHAr), 140.3 (CAr), 

151.5 (CAr). IR-ATR, cm
-1

: 3444, 2961, 1543, 1452, 1398, 1306, 1247, 1180, 703. 

4,6-Diiodo-2,3-dihydro-1H-inden-5-ol (S18): Flash, DCM. Beige solid (73% yield), 

mp 76-76.5 °C. 
1
H NMR (CDCl3, 700 MHz), δ ppm: 2.09 (p, J=7.7 Hz 2H, CH2), 2.86 

(t, J=7.7 Hz, 2H, CH2), 3.00 (t, J=7.7 Hz, 2H, CH2), 5.62 (s, 1H, OH), 7.46 (s, 1H, 

CHAr). 
13

C NMR (CDCl3, 100 MHz), δ ppm: 24.6 (CH2), 33.6 (CH2), 38.9 (CH2), 78.8 

(CAr), 82.0 (CAr), 133.7 (CHAr), 138.3 (CAr), 151.1 (CAr), 151.4 (CAr). IR-ATR, cm
-1

: 3477, 2944, 2885, 

2840, 1436, 1395, 1320, 1267, 1222, 1156, 1116, 858, 747, 579. Anal. Calcd. for C9H9I2O: C, 28.01; H, 

2.09. Found: C, 28.23; H, 2.03.  

4-Bromo-2,6-diiodophenol (S19): Due to the high purity of the crude product the flash 

chromatography was not performed. White solid (93% yield), mp 125-126 °C, (Lit.
15

 126-

128 °C). 
1
H NMR (CDCl3, 400 MHz,) δ ppm: 5.73 (s, 1H, OH), 7.79 (s, 2H, 2CHAr). 

13
C 

NMR (CDCl3, 175 MHz) δ ppm: 82.0 (2CAr), 113.2 (CAr), 140.5 (2CHAr), 152.7 (CAr). IR-

ATR, cm
-1

: 3458, 1435, 1376, 1305, 1230, 1174, 1145, 856, 699, 653, 540.  

2,6-Diiodo-4-tritylphenol (S20): Flash, DCM/n-heptane - 1:1. Light pink solid (68% 

yield), mp 123-123.5 °C. 
1
H NMR (DMSO-d6, 700 MHz) δ ppm: 7.13 (d, J=7.7 Hz, 6H, 

6CHAr), 7.25 (t, J=7.3 Hz, 3H, 3CHAr), 7.35 (t, J=7.7 Hz, 6H, 6CHAr), 7.42 (s, 2H, 

2CHAr). 
13

C NMR (DMSO-d6, 100 MHz) δ ppm: 66.4 (C), 87.7 (2CAr), 127.8 (3CHAr), 

129.4 (6CHAr), 131.7 (6CHAr), 142.4 (2CHAr), 143.7 (CAr), 147.2 (3CAr), 155.2 (CAr). IR-

ATR, cm
-1

: 3469, 1490, 1459, 1442, 1318, 1260, 1239, 1489, 1153, 1083, 750, 698. Anal. Calcd. for 

C25H18I2O: C, 51.05; H, 3.08. Found: C, 50.74; H, 3.12. 

 

4,6-Diiodobenzene-1,3-diol by reaction of resorcinol with iodine monochloride
16  

 

4,6-Diiodobenzene-1,3-diol (S21): To a solution of resorcinol (1.101 g; 10 mmol) in dieth-

yl ether (10 mL) iodine monochloride (3.248 g; 20 mmol) was added at RT and stirred for 1 

h. Reaction was quenched with water (30 mL), sodium sulfite (1.0 g; 7.9 mmol) was added 

and the mixture was transferred to separatory funnel. It was extracted with diethyl ether 

(3×20 mL), combined extracts were washed with water, brine and dried with anhydrous 

magnesium sulfate. Solvent was removed by rotary evaporation and the crude product was purified us-

ing flash chromatography, DCM:AcOH - 95:5 to give 2.160 g (60%) of white crystalline solid, mp 152-

153 °C, (Lit.
17

156-160 °C). 
1
H NMR (CDCl3, 700 MHz), δ ppm: 5.26 (s, 2H, OH), 6.71 (s, 1H, CHAr), 

7.84 (s, 1H, CHAr). 1H NMR (DMSO-d6, 700 MHz), δ ppm: 6.56 (s, 1H, CHAr), 7.75 (s, 1H, CHAr), 

10.36 (s, 2H, OH). 
13

C NMR (DMSO-d6, 100 MHz), δ ppm: 73.4 (2CAr), 102.6 (CHAr), 145.9 (CHAr), 

158.2 (2CAr). IR-ATR, cm
-1

: 3490, 1571, 1477, 1289, 1262, 1144, 1034, 988, 875, 824, 818, 627, 579.  
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One-pot  synthesis of 2-arylbenzofurans substituted in benzofuran moiety 

 

General procedure 

In a Schlenk tube equipped with magnetic stirring bar and reflux condenser, Pd(dppf)Cl2 (0.0293 g; 0.04 

mmol), CuI (0.0076 g; 0.04 mmol), and iodobenzene (0.408 g; 2 mmol) were added under argon atmos-

phere followed by dry degassed toluene (3 mL) and diisopropylamine (1.50 mL; 11 mmol). The mixture 

was stirred for 5 min. and TMSA (0.245 g; 2.5 mmol) in toluene (2 mL) was added at RT. It was stirred 

at this temperature until all iodobenzene was consumed (GC, ~10 min.). TBAF 1M in THF (4 mL; 4 

mmol) was added followed by appropriate 2-iodophenole derivative (3 mmol). Temperature was in-

creased to 80 °C, and the mixture was stirred at this temperature for 2-24 h (TLC). Reaction was 

quenched with 10% aqueous citric acid (20 mL) and extracted with DCM (3×20 mL). Combined ex-

tracts were washed with 10% aqueous NaOH (20 mL), water and dried with anhydrous magnesium sul-

fate. Solvent was removed by rotary evaporation and the crude product was purified using flash chroma-

tography. 

2-Phenylbenzofuran (3): Reaction time - 2 h. Flash, AcOEt/PE - 95:5. White solid 

(81% yield), mp 115.5-116.5 °C, (Lit.
18

 116 °C). 
1
H NMR (CDCl3, 700 MHz), δ ppm: 

7.03 (d, J=0.8 Hz, 1H, CHAr), 7.24 (td, J=7.3 Hz, J=0.8 Hz, 1H, CHAr), 7.27-7.30 (m, 

1H, CHAr), 7.34-7.37 (m, 1H, CHAr), 7.44-7.47 (m, 2H, CHAr), 7.53 (dd, J=8.2 Hz, 

J=0.9 Hz, 1H, CHAr), 7.59 (d, J=7.7 Hz, 1H, CHAr), 7.88 (dd, J=8.6 Hz, J=0.9 Hz, 2H, CHAr).
13

C NMR 

(CDCl3, 100 MHz), δ ppm: 101.3 (CHAr), 111.2 (CHAr), 120.9 (CHAr), 122.9 (CHAr), 124.2 (CHAr), 

124.9 (2CHAr), 128.5 (CHAr), 128.8 (2CHAr), 129.2 (CAr), 130.5 (CAr), 154.9 (CAr), 155.9 (CAr). IR-

ATR, cm
-1

: 2977, 1455, 1440, 1257, 1169, 1020, 918, 806, 765, 742, 688, 495. 

5-Methyl-2-phenylbenzofuran (4): Reaction time - 2 h. Flash, AcOEt/PE - 95:5. 

White solid (79% yield), mp 129-130 °C, (Lit.
19

129-130 °C).
 1

H NMR (CDCl3, 

700 MHz), δ ppm: 2.45 (s, 3H, CH3), 6.96 (d, J=0.7 Hz, 1H, CHAr), 7.10 (dd, 

J=7.7 Hz, J=1.4 Hz, 1H, CHAr), 7.33-7.36 (m, 1H, CHAr), 7.36-7.37 (m, 1H, 

CHAr), 7.40 (d, J=8.2 Hz, 1H, CHAr), 7.43-7.46 (m, 2H, 2CHAr), 7.86 (dd, J=8.6 Hz, J=1.4 Hz, 2H, 

2CHAr). 
13

C NMR (CDCl3, 175 MHz), δ ppm: 21.3 (CH3), 101.1 (CHAr), 110.6 (CHAr), 120.7 (CHAr), 

124.9 (2CHAr), 125.5 (CHAr), 128.4 (CHAr), 128.7 (2CHAr), 129.3 (CAr), 130.6 (CAr), 132.3 (CAr), 153.3 

(CAr), 156.0 (CAr). IR-ATR, cm
-1

: 2916, 1465, 1444, 1264, 1039, 1020, 914, 802, 758, 742, 688, 657, 

495. 

5-Ethyl-2-phenylbenzofuran (5): Reaction time - 4 h. Flash, DCM/PE - 3:7. White 

solid (73% yield), mp 98-99 °C. 
1
H NMR (CDCl3, 400 MHz) δ ppm: 1.30 (t, J=7.7 

Hz, 3H, CH3), 2.75 (q, J=7.7 Hz, 2H, CH2), 6.97 (d, J=0.7 Hz, 1H, CHAr), 7.12 

(dd, J=8.4 Hz, J=1.7 Hz, 1H, CHAr), 7.32-7.36 (m, 1H, CHAr), 7.40-7.46 

(m, 4H, 4CHAr), 7.85-7.87 (m, 2H, 2CHAr). 
13

C NMR (CDCl3, 173 MHz,) δ ppm: 15.9 (CH3), 28.5 

(CH2), 100.8 (CHAr), 110.4 (CHAr), 119.2 (CHAr), 124.2 (CHAr), 124.5 (2CHAr), 128.0 (CHAr), 128.4 

(2CHAr), 128.9 (CAr), 130.3 (CAr), 138.6 (CAr), 153.1 (CAr), 155.7 (CAr). IR-ATR, cm
-1

: 2960, 1740, 

1466, 1443, 1266, 1210, 1019, 911, 814, 807, 757, 749, 685. Anal. Calcd. for C16H14O: C, 86.45; H, 

6.35. Found: C, 86.31; H, 6.37. 
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5-(sec-Butyl)-2-phenylbenzofuran (6): Reaction time - 4 h. Flash, DCM/PE 

- 2:8. White solid (69% yield), mp 63.5-64.5 °C. 
1
H NMR (CDCl3, 400 MHz) 

δ ppm: 0.86 (t, J=7.3 Hz, 3H, CH3), 1.31 (d, J=7.0 Hz, 3H, CH3), 1.63-1.70 

(p, J=7.3 Hz, 2H, CH2), 2.72 (sext, J=7.0 Hz, 1H, CH), 6.99 

(d, J=0.8 Hz, 1H, CHAr), 7.13 (dd, J=8.5 Hz, J=1.8 Hz, 1H, CHAr), 7.34-7.40 

(m, 2H, 2CHAr), 7.44-7.48 (m, 3H, 3CHAr), 7.86-7.89 (m, 2H, 2CHAr). 
13

C NMR (CDCl3, 100 MHz) δ 

ppm: 12.4 (CH3), 22.4 (CH3), 31.6 (CH2), 41.7 (CH), 101.3 (CHAr), 110.8 (CHAr), 118.8 (CHAr), 123.7 

(CHAr), 124.9 (2CHAr), 128.4 (CHAr), 128.8 (2CHAr), 129.9 (CAr), 130.7 (CAr), 142.5 (CAr), 153.6 (CAr), 

156.0 (CAr).  IR-ATR, cm
-1

: 2958, 1467, 1444, 1374, 1355, 1260, 1092, 1072, 1038, 1019, 912, 804, 

761, 748, 657. Anal. Calcd. for C18H18O: C, 86.36; H, 7.25. Found: C, 86.51; H, 7.31. 

5-Benzyl-2-phenylbenzofuran (7): Reaction time - 3 h. Flash, DCM/PE - 2:8. 

Light yellow solid (88% yield), mp 79-80 °C. 
1
H NMR (CDCl3, 700 MHz), δ ppm: 

4.08 (s, 2H, CH2), 6.97 (d, J=0.9 Hz, 1H, CHAr), 7.12 (dd, J=8.5 Hz, J=2.2 Hz, 1H, 

CHAr), 7.19-7.23 (m, 3H, 3CHAr), 7.28-7.31 (m, 2H, 2CHAr), 7.33-7.36 (m, 1H, 

CHAr), 7.38-7.39 (m, 1H, CHAr), 7.42-7.45 (m, 3H, 3CHAr), 7.84-7.85 (m, 2H, 2CHAr).
13

C NMR 

(CDCl3, 100 MHz), δ ppm: 42.5 (CH2), 102.2 (CHAr), 112.0 (CHAr), 121.9 (CHAr), 125.9 (2CHAr), 126.5 

(CHAr), 127.0 (CHAr), 129.4 (2CHAr), 129.5 (CHAr), 129.8 (2CHAr), 129.9 (2CHAr), 130.4 (CAr), 131.6 

(CAr), 136.8 (CAr), 142.6 (CAr), 154.7 (CAr), 157.2 (CAr). IR-ATR, cm
-1

: 2977, 1450, 1439, 1260, 1159, 

1050, 1020, 805, 762, 739, 687, 661. Anal. Calcd. for C21H16O: C, 88.70; H, 5.67. Found: C, 88.89; H, 

5.70. 

5-Fluoro-2-phenylbenzofuran (8): Reaction time - 2 h. Flash, DCM/PE - 2:8. 

White solid (94% yield), mp 171-172.5 °C, (Lit.
20

175-177 °C, 
21

130-131°C, 
22

133-

135). 
1
H NMR (CDCl3, 400 MHz), δ ppm: 6.97-7.02 (m, 2H, 2CHAr), 7.23 (dd, 

J=8.4 Hz, J=2.6 Hz, 1H, CHAr), 7.35-7.40 (m, 1H, CHAr), 7.42-7.49 (m, 3H, 3CHAr), 7.85 (m, 2H, 

2CHAr). 
13

C NMR (CDCl3, 100 MHz), δ ppm: 101.4 (d, J=3.9 Hz, CHAr), 106.3 (d, J=25.1 Hz, CHAr), 

111.7 (d, J=9.8 Hz, CHAr), 111.8 (d, J=26.4 Hz, CHAr), 125.0 (2CHAr), 128.8 (2CHAr), 128.9 (CHAr), 

130.0 (d, J=10.9 Hz, CAr), 130.1 (CAr), 151.2 (CAr), 157.7 (CAr), 159.4 (d, J=159.4 Hz, CAr). IR-ATR, 

cm
-1

: 2978, 1461, 1442, 1187, 1127, 915, 809, 801, 762, 737, 689, 493. 

5-Chloro-2-phenylbenzofuran (9): Reaction time - 2 h. Flash, DCM/PE - 2:8. 

White solid (80% yield), mp 146-147 °C, (Lit.
23

 143.5-147 °C). 
1
H NMR (CDCl3, 

400 MHz), δ ppm: 6.97 (d, J=1.0 Hz, 1H, CHAr); 7.24 (dd, J=8.6 Hz, J=2.2 Hz, 1H, 

CHAr); 7.35-7.40 (m, 1H, CHAr); 7.42-7.49 (m, 3H, 3CHAr); 7.55 (dd, J=2.2 Hz, 

J=0.4 Hz, 1H, CHAr); 7.84-7.87 (m, 2H, 2CHAr). 
13

C NMR (CDCl3, 100 MHz), δ ppm: 100.8 (CHAr); 

112.1 (CHAr); 120.4 (CHAr); 124.4 (CHAr); 125.0 (2CHAr); 128.5 (CAr); 128.8 (2CHAr); 129.0 (CHAr); 

130.0 (CAr); 130.6 (CAr); 153.3 (CAr); 157.4 (CAr). IR-ATR, cm
-1

: 2982, 1451, 1160, 1062, 1020, 904, 

879, 806, 762, 739, 687, 661, 493. 

5-Bromo-2-phenylbenzofuran (10): Reaction time - 2.5 h. Flash, AcOEt/PE - 

85:15. Light yellow solid (92% yield), mp 157-158 °C, (Lit.
24

 156-158 °C). 
1
H NMR 

(CDCl3, 700 MHz) δ ppm: 6.97 (s, 1H, CHAr); 7.36-7.40 (m, 3H, 3CHAr); 7.46 (m, 

2H, 2CHAr); 7.71 (d, J=1.9 Hz, 1H, CHAr); 7.84-7.86 (m, 2H, 2CHAr). 
13

C NMR 

(CDCl3, 100 MHz,) δ ppm: 101.6 (CHAr), 113.6 (CHAr), 117.0 (CAr), 124.5 (CHAr), 126.1 (2CHAr), 

128.1 (CHAr), 129.9 (2CHAr), 130.0 (CHAr), 130.9 (CAr), 132.2 (CAr), 154.6 (CAr), 158.3 (CAr). IR-ATR, 
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cm
-1

: 3095, 1605, 1579, 1491, 1451, 1437, 1435, 1325, 1277, 1261, 1205, 1157, 1117, 1074, 1051, 

1021, 921, 894, 879, 806, 761, 689, 579, 491. 

5,7-Dichloro-2-phenylbenzofuran (11): Reaction time - 2 h. Flash, AcOEt/PE - 

90:10. Light yellow solid (87% yield), mp 124-126 °C, (Lit.
25

 127-128 °C). 
1
H 

NMR (CDCl3, 400 MHz) δ ppm: 6.99 (s, 1H, CHAr); 7.29 (d, J=2.0 Hz, 1H, CHAr); 

7.40-7.43 (m, 1H, CHAr); 7.45-7.50 (m, 3H, 3CHAr); 7.87-7.90 (m, 2H, 2CHAr). 
13

C 

NMR (CDCl3, 100 MHz,) δ ppm: 101.2 (CHAr), 117.2 (CAr), 119.0 (CHAr), 124.3 (CHAr), 125.3 

(2CHAr), 128.7 (CAr), 128.3 (2CHAr), 129.4 (CAr), 129.4 (CHAr), 131.5 (CAr), 149.3 (CAr), 158.2 (CAr). 

IR-ATR, cm
-1

: 3086, 1609, 1578, 1488, 1455, 1437, 1409, 1328, 1171, 1037, 909, 866, 837, 758, 679. 

5,7-Dibromo-2-phenylbenzofuran (12): Reaction time - 2 h. Flash, AcOEt/PE - 

90:10. Light yellow solid (72% yield), mp 134-136 °C. 
1
H NMR (CDCl3, 400 MHz) 

δ ppm: 7.00 (s, 1H, CHAr); 7.38-7.42 (m, 1H, CHAr); 7.45-7.50 (m, 2H, 2CHAr); 

7.57 (d, J=2.0 Hz, 1H, CHAr); 7.64 (d, J=2.0 Hz, 1H, CHAr); 7.87-7.89 

(m, 2H, 2CHAr). 
13

C NMR (CDCl3, 100 MHz) δ ppm: 101.2 (CHAr), 104.6 (CAr), 116.1 (CAr), 122.6 

(CHAr), 125.2 (2CHAr), 128.9 (2CHAr), 129.3 (CAr), 129.4 (CHAr), 129.5 (CHAr), 131.8 (CAr), 151.0 

(CAr), 157.9 (CAr). IR-ATR, cm
-1

: 3076, 1600, 1571, 1488, 1451, 1432, 1403, 1325, 1235, 1166, 1068, 

1020, 905, 841, 758, 729, 683. Anal. Calcd. for C14H8Br2O: C, 47.77; H, 2.29. Found: C, 47.51; H, 2.29. 

2-Phenylbenzofuran-5-carbonitrile (13): Reaction time - 2 h. Flash, DCM/PE - 

1:1. White solid (98% yield), mp 145-146 °C, (Lit.
26 

143-145 °C). 
1
H NMR 

(CDCl3, 400 MHz), δ ppm: 7.06 (d, J=0.8 Hz, 1H, CHAr); 7.40-7.44 (m, 1H, CHAr); 

7.46-7.50 (m, 2H, CHAr); 7.55-7.61 (m, 2H, CHAr); 7.86-7.89 (m, 2H, CHAr); 7.92 

(dd, J=1.6 Hz, J=0.8 Hz, 1H, CHAr). 
13

C NMR (CDCl3, 100 MHz), δ ppm: 100.7 (CHAr); 106.9 (CAr); 

112.3 (CHAr); 119.5 (CAr); 125.3 (2CHAr); 125.7 (CHAr); 127.9 (CHAr); 129.0 (2CHAr); 129.3 (CAr); 

129.6 (CHAr); 129.9 (CAr); 156.5 (CAr); 158.4 (CAr). IR-ATR, cm
-1

: 2982, 2225, 1464, 1268, 1020, 895, 

824, 802, 766, 746, 738, 690, 618, 484. 

5-Nitro-2-phenylbenzofuran (14): Reaction time - 2 h. Flash, DCM/PE - 1:1. 

Yellow solid (91% yield), mp 150-151 °C, (Lit.
27

 151-152 °C). 
1
H NMR (CDCl3, 

700 MHz), δ ppm: 7.14 (d, J=0.9 Hz, 1H, CHAr); 7.42-7.45 (m, 1H, CHAr); 7.48-

7.51 (m, 2H, CHAr); 7.60 (d, J=9.1 Hz, 1H, CHAr); 7.89 (m, 2H, CHAr); 8.22 (dd, 

J=9.1 Hz, J=2.1 Hz, 1H, CHAr); 8.51 (d, J=2.1 Hz, 1H, CHAr). 
13

C NMR (CDCl3, 175 MHz), δ ppm: 

101.6 (CHAr); 111.4 (CHAr); 117.3 (CHAr); 120.1 (CHAr); 125.3 (2CHAr); 129.0 (2CHAr); 129.2 (CAr); 

129.6 (CAr); 129.7 (CHAr); 144.4 (CAr); 157.6 (CAr); 159.3 (CAr). IR-ATR, cm
-1

: 2982, 1514, 1347, 

1335, 1265, 910, 904, 823, 803, 765, 748, 687, 488. 

1-Phenyl-2-(2-phenylbenzofuran-5-yl)diazene (15): Reaction time - 4 h. 

Flash, DCM/PE - 2:8. Orange solid (77% yield), mp 149-150 °C. 
1
H NMR 

(CDCl3, 400 MHz) δ ppm: 7.15 (d, J=0.9 Hz, 1H, CHAr); 7.39-7.43 

(m, 1H, CHAr); 7.48-7.57 (m, 5H, 5CHAr); 7.64-7.66 (m, 1H, CHAr); 7.91-7.99 

(m, 5H, 5CHAr); 8.20 (dd, J=2.0 Hz, J=0.4 Hz, 1H, CHAr). 
13

C NMR (CDCl3, 

100 MHz) δ ppm: 102.0 (CHAr), 111.6 (CHAr), 116.3 (CHAr), 119.6 (CHAr), 122.7 (2CHAr), 125.1 

(2CHAr), 128.9 (2CHAr), 128.9 (CHAr), 129.1 (2CHAr), 129.8 (CAr), 130.1 (CAr), 130.7 (CHAr), 149.3 

(CAr), 152.7 (CAr), 156.5 (CAr), 157.5 (CAr). IR-ATR, cm
-1

: 1470, 1443, 1274, 1262, 1206, 1096, 1019, 
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920, 897, 831, 808, 761, 745, 685. Anal. Calcd. for C20H14N2O: C, 80.52; H, 4.73. Found: C, 80.21; H, 

4.69. 

5-Phenoxy-2-phenylbenzofuran (16): Reaction time - 3 h. Flash, DCM/PE - 2:8. 

White solid (58% yield), mp 120-122 °C. 
1
H NMR (CDCl3, 700 MHz) δ ppm: 6.97 

(d, J=0.7 Hz, 1H, CHAr); 6.99-7.01 (m, 3H, 3CHAr); 7.06-7.08 (m, 1H, CHAr); 7.22 

(d, J=7.0 Hz, 1H, CHAr); 7.32-7.34 (m, 2H, 2CHAr); 7.36-7.38 (m, 1H, CHAr); 

7.45-7.49 (m, 3H, 3CHAr), 7.85-7.87 (m, 2H, 2CHAr). 
13

C NMR (CDCl3, 100 MHz) δ ppm: 101.0 

(CHAr), 110.8 (CHAr), 111.5 (CHAr), 116.5 (CHAr), 117.5 (2CHAr), 122.2 (CHAr), 124.6 (2CHAr), 128.3 

(CHAr), 128.4 (2CHAr), 129.3 (2CHAr), 129.8 (CAr), 129.9 (CAr), 151.1 (CAr), 152.2 (CAr), 156.8 (CAr), 

158.2 (CAr). IR-ATR, cm
-1

: 1586, 1488, 1459, 1441, 1219, 1205, 1188, 1128, 915, 848, 784, 743, 761, 

692. Anal. Calcd. for C20H14O2: C, 83.90; H, 4.93. Found: C, 83.56; H, 4.91. 

2-Phenylbenzofuran-5-carboxylic acid (17): Reaction time - 24 h. Flash, 

DCM. White solid (26% yield), mp 151-152 °C. 
1
H NMR (CDCl3, 400 MHz) δ 

ppm: 7.09 (s, 1H, CHAr); 7.38-7.41 (m, 1H, CHAr); 7.46-7.48 (m, 2H, 2CHAr); 

7.57 (d, J=7.0 Hz, 1H, CHAr); 7.87-7.88 (m, 2H, 2CHAr); 8.07 (dd, J=8.5 

Hz, J=1.7 Hz, 1H, CHAr); 8.38 (d, J=1.7 Hz 1H, CHAr). 
13

C NMR (DMSO-d6, 100 MHz) δ ppm: 103.8 

(CHAr), 112.6 (CHAr), 124.8 (CHAr), 126.2 (2CHAr), 127.7 (CHAr), 130.3 (CAr), 130.5 (CAr), 130.5 

(2CHAr), 130.6 (CHAr), 130.7 (CAr), 158.0 (CAr), 158.1 (CAr), 169.0 (COOH). IR-ATR, cm
-1

: 2962, 

1683, 1594, 1491, 1444, 1402, 1259, 1171, 1091, 1018, 912, 866, 767, 751, 687, 667, 558, 526, 488. 

Anal. Calcd. for C15H10O3: C, 75.62; H, 4.23. Found: C, 76.12; H, 4.16. 

 

5-Ethyl-7-iodo-2-phenylbenzofuran (18) and 5-ethyl-2-phenyl-7-

(phenylethynyl)benzofuran (19): When 4-ethyl-2,6-diiodophenol (S17) was 

taken to the reaction according to the general procedure two products were iso-

lated. Reaction time 3 h. Flash, DCM/PE - 2:8. (18): white solid (46% yield), 

mp 98-100 °C. 
1
H NMR (CDCl3, 400 MHz) δ ppm: 1.29 (t, J=8.0 Hz, 3H, CH3); 

2.72 (q, J=8.0 Hz, 2H, CH2); 7.07 (s, 1H, CHAr); 7.35-7.36 (m, 1H, CHAr); 7.37-

7.41 (m, 1H, CHAr); 7.46-7.48 (m, 2H, 2CHAr); 7.50-7.51 (m, 1H, CHAr); 7.88-

7.91 (m, 2H, 2CHAr). 
13

C NMR (CDCl3, 175 MHz,) δ ppm: 15.8 (CH3), 28.1 

(CH2), 74.0 (CAr),  101.6 (CHAr), 119.4 (CHAr), 124.7 (2CHAr), 128.4 (2CHAr), 

128.4 (CHAr), 128.9 (CAr), 129.8 (CAr), 132.9 (CHAr), 140.7 (CAr), 153.3 (CAr), 

156.0 (CAr). IR-ATR, cm
-1

: 2959, 1738, 1462, 1440, 1407, 1371, 1234, 1217, 1196, 1020, 910, 890, 

857, 847, 761, 735, 684, 656. Anal. Calcd. for C16H13IO2: C, 55.19; H, 3.76. Found: C, 55.12; H, 3.74. 

(19): Yellow solid (37%), mp 74-75 °C.
 1

H NMR (CDCl3, 400 MHz) δ ppm: 1.33 (t, J=8.0 Hz, 3H, 

CH3); 2.77 (q, J=8.0 Hz, 2H, CH2); 7.01 (s, 1H, CHAr); 7.33-7.34 (m, 1H, CHAr); 7.36-7.45 

(m, 5H, 5CHAr); 7.46-7.50 (m, 2H, 2CHAr); 7.66-7.69 (m, 2H, 2CHAr); 7.92-7.94 (m, 2H, 2CHAr).
 13

C 

NMR (CDCl3, 175 MHz,) δ ppm: 15.8 (CH3), 28.3 (CH2), 84.0 (C), 93.2 (C), 101.0 (CHAr), 106.5 (CAr), 

119.9 (CHAr), 123.1 (CAr), 124.7 (2CHAr), 127.6 (CHAr), 128.0 (3CHAr), 128.3 (CHAr), 128.4 (2CHAr), 

129.1 (CAr), 129.9 (CAr), 131.4 (2CHAr), 138.7 (CAr), 152.9 (CAr), 156.1 (CAr). IR-ATR, cm
-1

: 2960, 

1568, 1462, 1441, 1235, 1169, 1128, 1021, 911, 857, 761, 735, 684. Anal. Calcd. for C24H18O: C, 89.41; 

H, 5.63. Found: C, 89.67; H, 5.60. 
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One-pot  synthesis of 2-aryl-7-(phenylethynyl)benzofurans substituted in benzofuran moiety 

 

General procedure 

2-Aryl-7-(phenylethynyl)benzofurans were obtained using procedure 1.3 except that to the reaction 

were taken smaller amounts of 2,6-diiodophenol derivatives (1.3 mmol). 

5-Ethyl-2-phenyl-7-(phenylethynyl)benzofuran (19): Reaction time 3 h. 

Flash, DCM/PE - 2:8. Light yellow solid (73% yield). Physical and spectral data 

identical as above. 

 

 

5-(sec-Butyl)-2-phenyl-7-(phenylethynyl)benzofuran (20): Reaction time 18 

h. Flash, DCM/PE - 2:8. Yellow solid (67% yield), mp 79-82 °C. 
1
H NMR 

(CDCl3, 400 MHz) δ ppm: 0.88 (t, J=7.4 Hz, 3H, CH3); 1.33 

(d, J=7.0 Hz, 3H, CH3); 1.69 (p, J=7.3 Hz,  2H, CH2); 2.72 (sext, J=7.0 Hz,  

1H, CH); 7.01 (s, 1H, CHAr); 7.33-7.34 (m, 1H, CHAr); 7.37-7.45 

(m, 5H, 5CHAr); 7.46-7.51 (m, 2H, 2CHAr); 7.67-7.71 (m, 2H, 2CHAr); 7.93-

7.95 (m, 2H, 2CHAr). 
13

C NMR (CDCl3, 100 MHz,) δ ppm: 12.3 (CH3), 22.3 

(CH3), 31.5 (CH2), 41.6 (CH), 84.4 (CAr), 93.4 (CAr),  101.4 (CHAr), 106.8 (CAr), 119.6 (CHAr), 123.5 

(CAr), 125.1 (2CHAr), 127.1 (CHAr), 128.4 (3CHAr), 128.6 (CHAr), 128.8 (2CHAr), 129.4 (CAr), 130.4 

(CAr), 131.8 (2CHAr), 142.6 (CAr), 153.4 (CAr), 156.6 (CAr). IR-ATR, cm
-1

: 2595, 1488, 1466, 1422, 

1412, 1228, 1069, 1039, 1020, 911, 855, 804, 793, 761, 746, 687, 579, 520, 491. Anal. Calcd. for 

C26H22O: C, 89.11; H, 6.33. Found: C, 88.88; H, 6.37. 

2-Phenyl-7-(phenylethynyl)-5-tritylbenzofuran (21): Reaction time 3 h. Flash, 

DCM/PE - 2:8. Yellow solid (36% yield), mp 91-93 °C. 
1
H NMR (CDCl3, 400 

MHz) δ ppm: 6.94 (s, 1H, CHAr); 7.22-7.25 (m, 3H, 3CHAr); 7.26-7.28-7.30 

(m, 12H, 12CHAr); 7.35-7.39 (m, 4H, 4CHAr); 7.42-7.43 (m, 1H, CHAr); 7.45-

7.47 (m, 3H, 3CHAr); 7.60-7.62 (m, 2H, 2CHAr), 7.86-7.88 (m, 2H, 2CHAr). 
13

C 

NMR (CDCl3, 176 MHz) δ ppm: 64.5 (C), 83.9 (CAr), 93.3 (CAr), 101.5 (CHAr), 

105.8 (CAr), 122.8 (CAr), 123.3 (CHAr), 124.6 (2CHAr), 125.6 (3CHAr), 127.2 (6CHAr), 127.9 (2CHAr), 

128.0 (CHAr),  128.2 (CAr), 128.3 (CHAr), 128.4 (2CHAr), 129.8 (CAr), 130.8 (6CHAr), 131.2 (CHAr), 

131.4 (2CHAr), 141.6 (CAr), 146.6 (3CAr), 152.6 (CAr), 156.3 (CAr). IR-ATR, cm
-1

: 1489, 1442, 1259, 

1228, 1038, 1019, 912, 866, 796, 747, 716, 700, 687, 666, 642, 626, 572. Anal. Calcd. for C41H28O: C, 

91.76; H, 5.26. Found: C, 91.55; H, 5.29. 

2-Phenyl-8-(phenylethynyl)-6,7-dihydro-5H-indeno[5,6-b]furan (22): Reaction 

time 4 h. Flash, DCM/PE - 2:8. Light yellow solid (76% yield), mp  66.5-68 °C. 
1
H 

NMR (CDCl3, 400 MHz), δ ppm: 2.16 (p, J=7.4 Hz, 2H, CH2); 3.01 (t, J=7.4 Hz, 

2H, CH2); 3.13 (t, J=7.4 Hz, 2H, CH2); 7.04 (s, 1H, CHAr); 7.27 (s, 1H, CHAr); 

7.31-7.38 (m, 4H, CHAr); 7.42-7.47 (m, 2H, CHAr); 7.52-7.55 (m, 2H, CHAr); 7.86-

7.89 (m, 2H, CHAr). 
13

C NMR (CDCl3, 100 MHz), δ ppm: 25.1 (CH2); 34.2 (CH2); 
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37.6 (CH2); 73.9 (CAr); 74.0 (CAr); 81.6 (CAr); 102.1 (CHAr); 115.6 (CHAr); 121.8 (CAr); 124.8 (2CHAr); 

127.9 (CAr); 128.5 (2CHAr); 128.5 (CHAr); 128.8 (2CHAr); 129.2 (CHAr); 130.3 (CAr); 132.5 (2CHAr); 

139.7 (CAr); 145.6 (CAr); 154.4 (CAr); 155.7 (CAr). IR-ATR, cm
-1

: 2982, 1338, 1184, 1069, 1021, 886, 

803, 756, 734, 684, 654, 625, 505. Anal. Calcd. for C25H18O: C, 89.79; H, 5.43. Found: C, 89.99; H, 

5.48. 

5-Bromo-2-phenyl-7-(phenylethynyl)benzofuran (23): Reaction time 2 h at 40 

°C and 1 h at 80 °C. Flash, DCM/PE - 2:8. Yellow solid (75% yield), mp 139-141 

°C. 
1
H NMR (CDCl3, 700 MHz) δ ppm: 6.98 (s, 1H, CHAr); 7.38-7.43 

(m, 4H, 4CHAr); 7.46-7.49 (m, 2H, 2CHAr); 7.56-7.57 (m, 1H, CHAr); 7.64-7.68 

(m, 3H, 3CHAr); 7.89-7.92 (m, 2H, 2CHAr). 
13

C NMR (CDCl3, 176 MHz) δ ppm: 

82.2 (CAr), 94.7 (CAr), 100.3 (CHAr), 108.7 (CAr), 115.1 (CAr), 122.4 (CAr), 123.3 

(CHAr), 124.9 (2CHAr), 128.1 (2CHAr), 128.4 (CHAr), 128.5 (2CHAr), 128.9 (CHAr), 129.2 (CAr), 129.5 

(CHAr), 130.7 (CAr), 131.5 (2CHAr), 153.0 (CAr), 157.2 (CAr). IR-ATR, cm
-1

: 1738, 1575, 1488, 1441, 

1365, 1226, 1071, 1020, 912, 854, 799, 763, 753, 744, 685, 569, 516, 487. Anal. Calcd. for C22H13BrO: 

C, 70.79; H, 3.51. Found: C, 71.12; H, 3.47. 

2,6-Diphenylbenzo[1,2-b:5,4-b']difuran (24): Reaction time 24 h. Flash, 

AcOEt/PE - 8:92. Light orange solid (55% yield), mp 269-270 °C, (Lit.
28

 

272-273 °C). 
1
H NMR (CDCl3, 700 MHz), δ ppm:7.09 (d, J=0.9 Hz, 1H, 

CHAr); 7.33-7.38 (m, 3H, CHAr); 7.45-7.48 (m, 4H, CHAr); 7.52-7.55 (m, 

1H, CHAr); 7.67 (m, 2H, CHAr); 7.89 (m, 3H, CHAr). 
13

C NMR (CDCl3, 175 MHz), δ ppm: 94.3 (CHAr); 

101.1 (2CHAr); 110.8 (CHAr); 124.7 (2CHAr); 126.2 (2CAr); 128.4 (2CHAr); 128.8 (4CHAr); 130.6 (2CAr); 

131.6 (CHAr); 132.5 (CHAr); 153.5 (2CAr); 156.2 (2CAr). IR-ATR, cm
-1

: 2922, 1260, 1091, 1072, 1016, 

842, 798, 757, 747, 687, 652, 490. 

 

One-pot  synthesis of 2-arylbenzofurans substituted at 2-aryl position. 

 

General procedure 

In a Schlenk tube equipped with magnetic stirring bar and reflux condenser, Pd(dppf)Cl2 (0.0293 g; 0.04 

mmol), CuI (0.0076 g; 0.04 mmol), and appropriate iodobenzene derivative (2 mmol) were added under 

argon atmosphere followed by dry degassed toluene (3 mL) and diisopropylamine (1.50 mL; 11 mmol). 

The mixture was stirred for 5 min. and TMSA (0.245 g; 2.5 mmol) in toluene (2 mL) was added at RT. 

It was stirred at this temperature until all iodobenzene derivative was consumed (GC, 5-15 min.). TBAF 

1M in THF (4 mL; 4 mmol) was added followed by 2-iodophenole (3 mmol). Temperature was in-

creased to 80 °C, and the mixture was stirred at this temperature for 2-24 h (TLC). Reaction was 

quenched with 10% aqueous citric acid (20 mL) and extracted with DCM (3×20 mL). Combined ex-

tracts were washed with 10% aqueous NaOH (20 mL), water and dried with anhydrous magnesium sul-

fate. Solvent was removed by rotary evaporation and the crude product was purified using flash chroma-

tography. 

2-(p-Tolyl)benzofuran (25): Reaction time 2 h. Flash, DCM/PE - 2:8. White sol-

id (84% yield), mp 123-124 °C, (Lit.
29

 122-124 °C). 
1
H NMR (CDCl3, 700 MHz), 
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δ ppm: 2.40 (s, 3H, CH3); 6.97 (d, J=0.7 Hz, 1H, CHAr); 7.21-7.23 (m, 1H, CHAr); 7.25-7.27 (m, 3H, 

CHAr); 7.50-7.52 (m, 1H, CHAr); 7.56-7.58 (m, 1H, CHAr); 7.75-7.78 (m, 2H, CHAr). 
13

C NMR (CDCl3, 

175 MHz), δ ppm: 22.5 (CH3); 100.2 (CHAr); 110.7 (CHAr); 120.3 (CHAr); 122.5 (CHAr); 123.6 (CHAr); 

124.5 (2CHAr); 127.4 (CAr); 129.0 (CAr); 129.1 (2CHAr); 138.2 (CAr); 154.4 (CAr); 155.8 (CAr). IR-ATR, 

cm
-1

: 2979, 1504, 1449, 1254, 1168, 1105, 1033, 919, 823, 800, 748, 736, 501. 

2-(m-Tolyl)benzofuran (26): Reaction time 2 h. Flash, DCM/PE - 2:8. White 

solid (75% yield), mp 76-77 °C, (Lit.
29

 76-78 °C). 
1
H NMR (CDCl3, 700 MHz), δ 

ppm: 2.44 (s, 3H, CH3); 7.02 (d, J=0.9 Hz, 1H, CHAr); 7.18 (d, J=7.3 Hz, 1H, 

CHAr); 7.22-7.25 (m, 1H, CHAr); 7.27-7.30 (m, 1H, CHAr); 7.33-7.36 (m, 1H, 

CHAr); 7.53 (d, J=8.2 Hz, 1H, CHAr); 7.58-7.59 (m, 1H, CHAr); 7.68 (d, J=7.7 Hz, 

1H, CHAr); 7.71 (s, 1H, CHAr). 
13

C NMR (CDCl3, 175 MHz), δ ppm: 21.4 (CH3); 101.2 (CHAr); 111.1 

(CHAr); 120.8 (CHAr); 122.1 (CHAr); 122.9 (CHAr); 124.1 (CHAr); 125.2 (CHAr); 128.7 (CHAr); 129.3 

(CAr); 129.3 (CHAr); 130.4 (CAr); 138.4 (CAr); 154.9 (CAr); 156.1 (CAr). IR-ATR, cm
-1

: 2982, 1448, 

1256, 1169, 1090, 1047, 932, 881, 807, 782, 745, 691, 664. 

2-(o-Tolyl)benzofuran (27): Reaction time 2 h. Flash, DCM/PE - 2:8. White solid 

(75% yield), mp 97-98 °C (Lit.
30

 96-98 °C). 
1
H NMR (CDCl3, 700 MHz), δ ppm: 2.55 

(s, 3H, CH3); 6.86 (d, J=0.9 Hz, 1H, CHAr); 7.19-7.22 (m, 1H, CHAr); 7.25-7.29 (m, 

4H, CHAr); 7.50 (d, J=8.2 Hz, 1H, CHAr); 7.58 (d, J=7.7 Hz, 1H, CHAr); 7.81 (d, J=7.7 

Hz, 1H, CHAr). 
13

C NMR (CDCl3, 175 MHz), δ ppm: 21.9 (CH3); 105.1 (CHAr); 111.1 (CHAr); 120.9 

(CHAr); 122.8 (CHAr); 124.2 (CHAr); 126.1 (CHAr); 128.1 (CHAr); 128.5 (CHAr); 129.1 (CAr); 129.9 

(CAr); 131.2 (CHAr); 135.9 (CAr); 154.3 (CAr); 155.6 (CAr). IR-ATR, cm
-1

: 2979, 1452, 1256, 1169, 

1120, 1018, 921, 886, 804, 760, 746, 719, 452. 

2-(2,6-Dimethylphenyl)benzofuran (28): Reaction time 8 h. Flash, AcOEt/PE - 1:9. 

Light yellow oil (90% yield). 
1
H NMR (CDCl3, 400 MHz) δ ppm: 2.26 (s, 6H, 2CH3); 

6.67 (d, J=0.9 Hz, 1H, CHAr); 7.14-7.16 (m, 2H, 2CHAr); 7.24-7.25 (m, 1H, CHAr); 

7.27-7.33 (m, 2H, 2CHAr); 7.51-7.53 (m, 1H, CHAr); 7.62-7.64 (m, 1H, CHAr). 
13

C 

NMR (CDCl3, 100 MHz) δ ppm: 20.6 (2CH3); 106.1 (CHAr) 111.2 (CHAr); 120.8 

(CHAr); 122.7 (CHAr); 123.8 (CHAr); 127.6 (2CHAr), 128.8 (CAr); 129.2 (CHAr); 130.6 (CAr); 138.6 

(2CAr); 154.8 (CAr); 154.8 (CAr). IR-ATR, cm
-1

: 2959, 1467, 1446, 1256, 1202, 1160, 1109, 1005, 917, 

826, 771, 748. 

2-(4-Methoxyphenyl)benzofuran (29): Reaction time 2 h. Flash, DCM/PE - 

3:7. White solid (86% yield), mp 143-144 °C, (Lit.
31

 143-145 °C). 
1
H NMR 

(CDCl3, 700 MHz), δ ppm: 3.87 (s, 3H, CH3); 6.89 (d, J=0.9 Hz, 1H, CHAr); 

6.97-7.00 (m, 2H, CHAr); 7.20-7.23 (m, 1H, CHAr); 7.24-7.27 (m, 1H, CHAr); 

7.50 (m, 1H, CHAr); 7.56 (m, 1H, CHAr); 7.79-7.82 (m, 2H, CHAr). 
13

C NMR (CDCl3, 175 MHz), δ 

ppm: 55.4 (CH3); 99.7 (CHAr); 111.0 (CHAr); 114.2 (2CHAr); 120.5 (CHAr); 122.8 (CHAr); 123.3 (CAr); 

123.7 (CHAr); 126.4 (2CHAr); 129.5 (CAr); 154.7 (CAr); 156.0 (CAr); 159.9 (CAr). IR-ATR, cm
-1

: 2982, 

1610, 1505, 1451, 1243, 1178, 1169, 1022, 1006, 836, 818, 800, 749, 742, 520. 

2-(3-Methoxyphenyl)benzofuran (30): Reaction time 2 h. Flash, DCM/PE - 3:7. 

White solid (88% yield), mp 50.5-51 °C, (Lit.
18

 50-51 °C). 
1
H NMR (CDCl3, 700 

MHz), δ ppm: 3.90 (s, 3H, CH3); 6.91 (ddd, J=8.2 Hz, J=2.6 Hz, J=0.7 Hz, 1H, 
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CHAr); 7.03 (d, J=0.8 Hz, 1H, CHAr); 7.22-7.25 (m, 1H, CHAr); 7.28-7.31 (m, 1H, CHAr); 7.36 (t, J=8.2 

Hz, 1H, CHAr); 7.41-7.42 (m, 1H, CHAr); 7.46-7.47 (m, 1H, CHAr); 7.53 (d, J=8.4 Hz, 1H, CHAr); 7.58-

7.59 (m, 1H, CHAr). 
13

C NMR (CDCl3, 175 MHz), δ ppm: 55.3 (CH3); 101.6 (CHAr); 110.1 (CHAr); 

111.1 (CHAr); 114.4 (CHAr); 117.5 (CHAr); 120.9 (CHAr); 122.9 (CHAr); 124.3 (CHAr); 129.1 (CAr); 

129.8 (CHAr); 131.7 (CAr); 154.8 (CAr); 155.7 (CAr); 159.8 (CAr). IR-ATR, cm
-1

: 2971, 1258, 1233, 

1165, 1083, 1047, 1010, 806, 794, 748, 736, 688, 455. 

2-(2-Methoxyphenyl)benzofuran (31): Reaction time 2 h. Flash, DCM/PE - 3:7. 

White solid (59% yield), mp 77-78 °C, (Lit.
18

 77-78 °C). 
1
H NMR (CDCl3, 700 MHz), 

δ ppm: 4.02 (s, 3H, CH3); 7.02 (d, J=8.2 Hz, 1H, CHAr); 7.08-7.10 (m, 1H, CHAr); 

7.21-7.23 (m, 1H, CHAr); 7.26-7.29 (m, 1H, CHAr); 7.32-7.34 (m, 1H, CHAr); 7.36 (s, 

1H, CHAr); 7.52 (d, J=8.2 Hz, 1H, CHAr); 7.60 (d, J=7.5 Hz, 1H, CHAr); 8.08 (dd, J=7.7 Hz, J=1.7 Hz, 

1H, CHAr). 
13

C NMR (CDCl3, 175 MHz), δ ppm: 55.4 (CH3); 106.3 (CHAr); 110.8 (CHAr); 111.0 

(CHAr); 119.3 (CAr); 120.7 (CHAr); 121.0 (CHAr); 122.6 (CHAr); 124.1 (CHAr); 127.0 (CHAr); 129.2 

(CHAr); 129.8 (CAr); 152.1 (CAr); 153.9 (CAr); 156.5 (CAr). IR-ATR, cm
-1

: 2961, 1259, 1249, 1165, 

1119, 1087, 1055, 1024, 1014, 800, 759, 740, 662. 

2-(4-Bromophenyl)benzofuran (32): Reaction time 4 h. Flash, DCM/PE - 2:8. 

Light yellow solid (82% yield), mp 150-151 °C; (Lit.
20

 149-150 °C). 
1
H NMR 

(CDCl3, 700 MHz) δ ppm: 7.03 (d, J=0.8 Hz, 1H, CHAr); 7.23-7.25 (m, 1H, CHAr); 

7.29-7.31 (m, 1H, CHAr); 7.51-7.52 (m, 1H, CHAr); 7.57-7.60 (m, 3H, 3CHAr); 7.72-7.74 (m, 2H, 

2CHAr). 
13

C NMR (CDCl3, 176 MHz) δ ppm: 101.5 (CHAr), 110.8 (CHAr), 120.6 (CHAr), 122.1 (CAr), 

122.7 (CHAr), 124.2 (CHAr), 126.0 (2CHAr), 128.6 (CAr), 129.2 (CAr), 131.6 (2CHAr), 154.4 (CAr), 154.5 

(CAr). IR-ATR, cm
-1

: 1735, 1486, 1448, 1340, 1258, 1169, 1105, 1071, 1006, 919, 801, 749, 743, 502. 

2-(4-Nitrophenyl)benzofuran (33): Reaction time 6 h. Flash, DCM/PE - 2:8. 

Yellow solid (83% yield), mp 181-182 °C (lit.
32

 181-183 °C). 
1
H NMR (CDCl3, 

400 MHz) δ ppm: 7.24 (d, J=0.9 Hz, 1H, CHAr); 7.26-7.31 (m, 1H, CHAr); 7.35-

7.40 (m, 1H, CHAr); 7.55-7.57 (m, 1H, CHAr); 7.64-7.66 (m, 1H, CHAr); 8.00-8.03 (m, 2H, 2CHAr); 

8.30-8.33 (m, 2H, 2CHAr). 
13

C NMR (CDCl3, 100 MHz) δ ppm: 105.1 (CHAr), 111.5 (CHAr), 121.6 

(CHAr), 123.5 (CHAr), 124.3 (2CHAr), 125.2 (2CHAr), 125.8 (CHAr), 128.7 (CAr), 136.3 (CAr), 147.3 

(CAr), 153.3 (CAr), 155.5 (CAr). IR-ATR, cm
-1

: 1598, 1514, 1447, 1301, 1335, 1279, 1180, 1168, 1106, 

1030, 851, 808, 759, 750, 690. 

2-(3-Nitrophenyl)benzofuran (34): Reaction time 6 h. Flash, DCM/PE - 2:8. Light 

yellow solid (68% yield), mp 136-138 °C, (lit.
33

 136-138 °C). 
1
H NMR (CDCl3, 400 

MHz) δ ppm: 7.19 (d, J=0.9 Hz, 1H, CHAr); 7.26-7.30 (m, 1H, CHAr); 7.33-7.38 

(m, 1H, CHAr); 7.55-7.58 (m, 1H, CHAr); 7.61-7.65 (m, 2H, 2CHAr); 8.15-8.20 

(m, 2H, 2CHAr); 8.70-8.71 (m, 1H, CHAr). 
13

C NMR (CDCl3, 100 MHz) δ ppm: 103.2 (CHAr), 111.0 

(CHAr), 119.3 (CHAr), 121.0 (CHAr), 122.4 (CHAr), 123.0 (CHAr), 125.0 (CHAr), 128.3 (CAr), 129.5 

(CHAr), 129.9 (CHAr), 131.7 (CAr), 148.4 (CAr), 152.7 (CAr), 154.7 (CAr). IR-ATR, cm
-1

: 1524, 1478, 

1449, 1345, 1304, 798, 761, 734, 678. 

2-(2-Nitrophenyl)benzofuran (35): Reaction time 6 h. Flash, DCM/PE - 2:8. Light 

yellow oil (48% yield). 
1
H NMR (CDCl3, 400 MHz) δ ppm: 7.02 (d, J=0.9 

Hz, 1H, CHAr); 7.24-7.29 (m, 1H, CHAr); 7.31-7.36 (m, 1H, CHAr); 7.49-7.53 
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(m, 2H, 2CHAr); 7.61-7.67 (m, 2H, 2CHAr); 7.78 (dd, J=8.0 Hz, J=1.2 Hz, 1H,  CHAr); 7.87 (dd, 

J=8.0 Hz, J=1.2 Hz, 1H, CHAr). 
13

C NMR (CDCl3, 100 MHz) δ ppm: 107.1 (CHAr), 121.4 (CHAr), 122.5 

(CHAr), 124.3 (CHAr), 125.0 (CHAr), 125.2 (CAr), 126.4 (CHAr), 129.5 (CAr), 130.3 (CHAr), 130.9 (CHAr), 

133.0 (CHAr), 149.3 (CAr), 151.4 (CAr), 156.2 (CAr). IR-ATR, cm
-1

: 1527, 1449, 1442, 1361, 1254, 1201, 

1163, 1018, 921, 813, 783, 743, 699. 

4-(Benzofuran-2-yl)phenol (36): Reaction time 2 h. Flash, DCM/PE - 2:8. Light 

yellow solid (54% yield), mp 192.5-194 °C, (Lit.
34

 194-195 °C). 
1
H NMR 

(CDCl3, 700 MHz), δ ppm: 4.89 (s, 1H, OH); 6.88 (d, J=0.9 Hz, 1H, CHAr); 6.90-

6.93 (m, 2H, CHAr); 7.20-7.23 (m, 1H, CHAr); 7.24-7.27 (m, 1H, CHAr); 7.49-7.50 (m, 1H, CHAr); 7.55-

7.56 (m, 1H, CHAr); 7.75-7.78 (m, 2H, CHAr). 
13

C NMR (CDCl3, 175 MHz), δ ppm: 99.3 (CHAr); 110.6 

(CHAr); 115.3 (2CHAr); 120.2 (CHAr); 122.4 (CHAr); 123.3 (CAr); 123.4 (CHAr); 126.3 (2CHAr); 129.0 

(CAr); 154.3 (CAr); 155.9 (2CAr). IR-ATR, cm
-1

: 3407, 2982, 1610, 1502, 1430, 1247, 1211, 1169, 1106, 

1032, 832, 804, 750, 740, 516. 

4-(Benzofuran-2-yl)aniline (37): Reaction time 2 h. Flash, DCM/PE - 2:8. Light 

beige solid (45% yield), mp 149-150 °C, (Lit.
33

 149-151 °C). 
1
H NMR (CDCl3, 

700 MHz), δ ppm: 3.84 (bs, 2H, NH2); 6.73-6.76 (m, 2H, CHAr); 6.81 (d, J=0.7 

Hz, 1H, CHAr); 7.18-7.24 (m, 2H, CHAr); 7.47-7.48 (m, 1H, CHAr); 7.52-7.53 (m, 1H, CHAr); 7.66-7.69 

(m, 2H, CHAr). 
13

C NMR (CDCl3, 175 MHz), δ ppm: 98.2 (CHAr); 110.5 (CHAr); 114.7 (2CHAr); 119.9 

(CHAr); 120.7 (CAr); 122.3 (CHAr); 123.0 (CHAr); 126.0 (2CHAr); 129.3 (CAr); 146.6 (CAr); 154.1 (CAr); 

156.3 (CAr). IR-ATR, cm
-1

: 3386, 2977, 1614, 1505, 1452, 1295, 1254, 1163, 833, 797, 747, 515, 468.  

2-(Benzofuran-2-yl)aniline (38): Reaction time 2 h. Flash, DCM/PE - 2:8. Gray solid 

(88% yield), mp 65-66 °C, (Lit.
35

 64-66 °C). 
1
H NMR (CDCl3, 700 MHz), δ ppm: 4.50 

(bs, 2H, NH2); 6.80 (dd, J=8.4 Hz, J=0.9 Hz, 1H, CHAr); 6.84-6.87 (m, 1H, CHAr); 6.95 

(d, J=0.9 Hz, 1H, CHAr); 7.18-7.21 (m, 1H, CHAr); 7.25-7.28 (m, 1H, CHAr); 7.28-7.31 

(m, 1H, CHAr); 7.53-7.54 (m, 1H, CHAr); 7.60-7.61 (m, 1H, CHAr); 7.64 (dd, J=7.7 Hz, J=1.4 Hz, 1H, 

CHAr). 
13

C NMR (CDCl3, 175 MHz), δ ppm: 103.0 (CHAr); 111.0 (CHAr); 115.5 (CAr); 116.8 (CHAr); 

118.5 (CHAr); 120.7 (CHAr); 123.0 (CHAr); 124.0 (CHAr); 128.6 (CHAr); 128.9 (CAr); 129.8 (CHAr); 

144.2 (CAr); 154.3 (CAr); 155.6 (CAr). IR-ATR, cm
-1

: 3407, 2982, 1613, 1578, 1487, 1459, 1444, 1256, 

1246, 1138, 1012, 796, 738, 469 

2-(Thiophen-2-yl)benzofuran (39): Reaction time 4 h. Flash, DCM/PE - 2:8. Light 

gray solid (88% yield), mp 90-92 °C, (Lit.
36

 89-92 °C). 
1
H NMR (CDCl3, 700 MHz) δ 

ppm: 6.87 (d, J=0.8 Hz, 1H, CHAr), 7.10-7.12 (m, 1H, CH), 7.21-7.24 (m, 1H, CHAr), 

7.26-7.29 (m, 1H, CHAr), 7.34-7.35 (m, 1H, CHAr), 7.49-7.50 (m, 2H, 2CHAr), 7.54-7.56 (m, 1H, CHAr). 
13

C NMR (CDCl3, 176 MHz) δ ppm: 100.7 (CHAr), 110.7 (CHAr), 120.4 (CHAr), 122.7 (CHAr), 123.9 

(CHAr), 124.2 (CHAr), 125.4 (CHAr), 127.5 (CHAr), 128.7 (CAr), 132.9 (CAr), 150.9 (CAr), 154.2 (CAr). 

IR-ATR, cm
-1

: 1738, 1450, 1420, 1368, 1252, 1202, 996, 848, 801, 746, 700. 

3-Methyleneisobenzofuran-1(3H)-one (40): Reaction time 18 h. Flash, DCM/PE - 2:8. 

Light gray solid (31% yield), mp 52-54 °C; (lit.
37

 54-56 °C). 
1
H NMR (CDCl3, 700 MHz) δ 

ppm: 5.22-5.23 (m, 2H, CH2); 7.57-7.60 (m, 1H, CHAr); 7.73 (d, J=3.9 Hz, 2H, 2CHAr); 

7.90-7.92 (m, 1H, CHAr). 
13

C NMR (CDCl3, 176 MHz) δ ppm: 92.2 (CH2), 121.6 (CHAr), 

126.1 (CAr), 126.2 (CHAr), 131.5 (CHAr), 135.5 (CHAr), 140.0 (CAr), 152.8 (C), 167.8 (C=O).  
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One-pot  synthesis of 2-arylbenzofurans substituted both at 2-aryl position and at benzofuran 

ring. 

 

General procedure 

2-Arylbenzofurans substituted both at 2-aryl position and at benzofuran ring were obtained according to 

procedure 1.3 except that appropriate iodobenzene derivative was taken to the reaction instead of iodo-

benzene. 

2-(4-Bromophenyl)-5,7-dichlorobenzofuran (41): Reaction time 3 h. Flash, 

AcOEt/PE - 1:9. Orange solid (80% yield), mp 144.5-145 °C. 
1
H NMR (CDCl3, 

700 MHz) δ ppm: 6.99 (s, 1H, CHAr); 7.29-7.30 (m, 1H, CHAr); 7.45 (m, 

1H, CHAr); 7.59-7.61 (m, 2H, 2CHAr); 7.73-7.80 (m, 2H, 2CHAr). 
13

C NMR 

(CDCl3, 100 MHz) δ ppm: 101.3 (CHAr), 116.8 (CAr), 118.7 (CHAr), 123.2 (CAr), 124.2 (CHAr), 126.3 

(2CHAr), 127.8 (CAr), 128.5 (CAr), 130.9 (CAr), 131.7 (2CHAr), 148.9 (CAr), 156.6 (CAr). IR-ATR, cm
-1

: 

1603, 1573, 1482, 1442, 1411, 1399, 1169, 1109, 1035, 910, 859, 821, 785, 734, 485. Anal. Calcd. for 

C14H7BrCl2O: C, 49.16; H, 2.06. Found: C, 48.88; H, 2.02. 

2-(3-Methoxyphenyl)-5,7-dimethylbenzofuran (42): Reaction time 3 h. 

Flash, AcOEt/PE - 1:9. Yellow solid (82% yield), mp 58.5-59.5 °C. 
1
H NMR 

(CDCl3, 700 MHz), δ ppm: 2.42 (s, 3H, CH3); 2.55 (s, 3H, CH3); 3.90 (s, 3H, 

CH3); 6.90 (dd, J=10.7 Hz, J=2.0 Hz, 1H, CHAr); 6.92 (s, 1H, CHAr); 6.95 (s, 

1H, CHAr); 7.20 (s, 1H, CHAr); 7.35-7.38 (m, 1H, CHAr); 7.41-7.42 (m, 1H, CHAr); 7.41-7.47 (m, 1H, 

CHAr). 
13

C NMR (CDCl3, 175 MHz), δ ppm: 14.3 (CH3); 20.6 (CH3); 54.6 (CH3); 101.0 (CHAr); 109.6 

(CHAr); 113.2 (CHAr); 116.7 (CHAr); 117.4 (CHAr); 120.1 (CAr); 126.0 (CHAr); 128.0 (CAr); 129.1 

(CHAr); 131.4 (CAr); 131.6 (CAr); 151.6 (CAr); 154.7 (CAr); 159.2 (CAr). IR-ATR, cm
-1

: 2982, 1480, 

1229, 1207, 1173, 1162, 1051, 939, 846, 802, 790, 747, 687. 
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