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Abstract: The electrochemical reduction on Hg cathode of a dropping solution of phenacyl bromides in dry acetone- 

LiCIO, yields 4-aryl-2-methylfufans and acetophenones. In this process the acetone plays a dual role, as solvent and 

reagent. 

The furan ring system continues to be of interest to synthetic chemists, since many furans exist in 

nature and some of them exhibit interesting biological activities’. 

However, the synthesis of 4-aryl-2-methylfurans have not been developed at present with practical 

methods that involve at the same time, good yields, easy starting materials and facile work up. Only some 

attempts have been published in the literature for the synthesis of 2-methyl-4-phenylfuranS”‘. We have 

developed a novel alternative to the classic furan synthesis. 

Previosly, we have described how the cathodic reduction of phenacyl bromides leads to the 

generation of the intermediate anions. These negatively charged species may function as nucleophiles, giving 

2,4-diarylfurans”,‘2 or as electrogenerated bases (EGBs), leading to E/-4-bromo-1,3-diaryl-2,3-epoxybutan-l- 

one13. The outcome depends mainly on the substrate concentration in the reaction medium. 

In this paper we report our results on the suppression of the anion’s potency as a nucleophile by 

running the electrochemical reaction at a very Ipw concentration in dry acetone as solvent, as outlined in 

Scheme 1. 
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1-2-4 Ar Product Yield(%)’ m.p.(‘W 

a CBHS 4a 78 60-6 1 

b 4-Br-C,H, 4b 64 90-9 1 

C 4-Cl-CsH4 4c 66 84-85 

d 4-CH&H4 4d 62 58-59 

0 4-CH,O-C,H4 4e 44 106-107 

f 4-&H,-CpH, 4f 84 164-166 

a. Yield was calculated according to the stoichiometry. 

b. Uncorrected. 

Scheme 1 

According to Scheme 1, the electrogenerated anion 2 cannot react with another adsorbed molecule, 

because the concentration of 1 adsorbed onto the mercury electrode is low compared to the concentration 

of the solvent. The enolate reacts in solution with a molecule of acetone by abstracting a proton (the enolate 

is a hard base) to give a new anion 3 and arylmethylketone. This anion then adds to the carbonyl group of 

another molecule of the substrate and finally cyclises to give 4-aryl-2-methylfurans 4. 

The advantages of the present route are: unambiguous position of the substituents, good yields and 

easy availability of starting materials. The only drawback of the method is that half of the phenacyl bromide 

is converted into acetophenone. 
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Anode: Platinum. 

General Procedure: 

Anolyte: Lithium perchlorate (4 mmol) in dry acetone (20 mL). 

Cathode: Mercury pool. 

Catholyte: Lithium perchlorate (6 mmol) in dry acetone (30 mL). 

Electrolysis cell: Divided cell thermostated at 15 “C, equipped with a magnetic stirrer containing a piece of 

glass tubing with a glass frit of medium porosity at one end (anode compartment). Solid sodium carbonate 

(2.0 g) was added to the anode compartment for in situ neutralization of the acid generated. 

All reagents were purchased from the Fluka Chemical Co. and the Aldrich Chemical Co.. The acetone 

was dried at least 24 hours over anhydrous K,CC$ and then distilled according to the procedure of 

Weissberger and Proskauer14. 

The solution of 1 (5 mmol in 15mL of dry acetone) was dropped slowly onto the cathodic 

compartment and a potential of -1.0 v vs ECS was applied. A new drop was added when the current 

approached zero. The consumed charge was 1 .O Fmof’. The electrolysis was carried out using an Amel 

potentiostat model 552 with an electronic integrator Amel model 721. 

The cathode solution was worked up by evaporation of the solvent to dryness at 30°C under reduced 

pressure. The residue was extracted with ether and washed with water (2x50 mL) to remove inorganic salts. 

The extract was dried (anhydrous’ Na,SO,) and then evaporated to dryness under reduced pressure. The 

crude reaction products were chromatographed on a silica gel column (I 4 cm x 2 cm, 230-400 mesh) using 

CH,Clrhexane (1 :I 1 as eluent for 4a. 4d and 4e and (1:3) for 4b and 4c. Colourless crystals were obtained 

after crystallization from methanol. When If is the substrate, the crude reaction product was obtained by 

removing the acetone and adding water to dissolve the electrolyte, leaving a white solid 4f, which was 

collected by vacuum filtration and then crystallized from CHCI,. 

2-Methyl-4-phenylfuran (4al: 

The physical and spectroscopic data are in accordance with that described in the literature4. 

4-(4’~BromophenylJ-2-methylfuran (4b): 

M.S. (70eV1, m/z (rel. int.): 238 (MC+2,71), 236 (M’.75), 209 (Ill, 207 (121. 129 (45). 128 (100). 127 

(331, 126 (101, 102 (15), 77 (lo), 75 (14). If? (KBr)d: 1564, 1547, 1483, 1409, 1130, 1074, 1007,919, 

829,800, 763 cm.‘. ‘H NMR (CDCIJ 6: 7.56 (1 H, s, 5H); 7.48-7.29 (4H, m, H,,,); 6.25 (1 H, s, 3H); 2.33 

(3H, s, CHJ. Anal. Calcd. for C,,H,BrO: C, 55.72; H, 3.82. Found: C, 55.91; H. 3.74. 

4-(4’~Chlorophenyb-2-methylfuran (4~1: 

M.S. (70 eV), m/z (rel. int.): 194 (M’ +2,29), 192 (M’,lOOl, 163 (18), 149 (6). 129 (53). 128 (561, 127 

(331, 126 (81, 102 (71, 101 (81, 77 (81, 75 (14). IR (KBr)d/: 1544, 1486, 1412, 1131, 1095, 922, 832, 

799,763 cm-‘. ‘H NMR (CDCIJ 6: 7.56 (lH, s, 5H); 7.38-7.29 (4H, m, H,,,.); 6.26 (lH, s. 3H); 2.33 f3H. 

s, CH,). Anal. Calcd. for C,,H,CIO: C. 68.59; H, 4.71. Found: C, 68.77; H, 4.62. 

2-Methyl-4-f4’-methylphenyllfuran (4d): 

M.S. (70 eV), m/z (rel. int.): 173 (M+ + 1 ,121, 172 (M’,lOO), 143 t29). 129 (551, 128 (581, 127 (161, 115 

(251, 91 f8), 89 (71, 77 (lo), 65 (8). 63 (14). 51 (11). IR fKBr)d: 1556, 1504, 1443, 1214, 1183. 1126, 
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917,804, 756 cm”. ‘H NMR (CDCI,) 6: 7.54 (I H, s, 5H); 7.35-7.14 (4H, m, H,,,.); 6.28 (I H, s, 3H); 2.35 

(3H, s, CH,-Ph); 2.33 (1 H, s, Cl+). Anal. Calcd. for C,,H,,O: C. 83.70; H, 7.02. Found: C, 83.92; H, 6.90. 

4-(4’-Methoxyphenyb-2-methylfuran (4e): 

MS. (70 eV), m/z (rel. int.): 189 (M+ + 1 ,I 21, 188 fM+,lOO), 173 (761, 159 (I 1). 145 (221, 128 (I 01, 127 

(9), 117 (131, 116 (151, 115 (521, 91 (18), 89 (111, 63(14). IR (KBr)t/: 1556, 1502, 1252, 1180, 1123. 

1030, 835, 805, 756 cm”. ’ H NMR (CDCI,) 6: 7.50 (I H, s, 5H); 7.39-7.26 (4H, m, H,,,.); 6.25 (I H, s, 

3H); 3.82 (3H, s, CH,OI; 2.32 (3H. s, CH3). Anal. Calcd. for C,2H,202: C, 76.58; H, 6.42. Found C, 76.76; 

H, 6.32. 

2-Methyl-4-(4’-phenylphenybfuran (4f): 

MS. (70 eV), m/z (rel. int.): 235 (M’ + 1 ,171. 234 fM’,lOO), 205 (201, 203 (131, 202 (141, 191 (22). 189 

(141, 165 (131, 128 (131, 101 (lo), 77 (II), 76(10). IR fKBr)v’: 1559, 1485, 1154, 1126,839,833,807, 

754, 688 cm-‘. ‘H NMR (DMSO-de) 6: 8.00 (I H. s, 5H): 7.62-7.34 (9H, m, H,,,); 6.62 (1 H, s, 3H); 2.34 

(3H, s. CH,). Anal Calcd. for C,,H,,O: C, 87.14; H, 6.02. Found: C, 87.36; H, 5.90. 
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