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New synthesis of 3-(2-furyl)biphenyls
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3-(2-Furyl)biphenyls 2a–d were prepared by the rearrangement of 4-(2-furyl)-1,2-dimethyl-5-nitro-6-phenylpyridinium salts under
the action of an alkali solution in aqueous ethanol.

The main synthetic routes to 3-(2-furyl)biphenyls were cross-
coupling reactions,1 the cyclization of isonitrosofuroylacetone
with enamines2 and the Michael addition of alkylidenemalono-
nitriles to furfurylidenemalononitrile or furylideneacetophenone
with ethyl crotonate followed by the intramolecular Thorpe and
Claisen cyclization of the adducts.3–5

Here, we report the synthesis of 3-(2-furyl)biphenyles by
recyclization of quaternary 4-(2-furyl)-1,2-dimethyl-5-nitro-
6-phenylpyridinium salts 1a–c under the action of an alkali
solution in aqueous ethanol. As depicted in Scheme 1, the
reaction occurred via an initial attack of the hydroxyl anion
at the most electron-deficient α-position of the pyridine ring
(ortho- to the nitro group) followed by C–N bond breaking.
The benzene ring closure occurred as a result of intramolecular
crotonic condensation of the benzoyl group formed after pyridine
ring opening with the methyl group of the open intermediate.
3-(2-Furyl)biphenyls 2a–d were easily isolated in 42–55%
yields.† Substituents at the 2- and 6-positions of the benzene
ring of 3-(2-furyl)biphenyl were derived from the pyridinium
salt. Pyridinium salts 1a–c were synthesised by the alkylation

† Synthesis of 3-(2-furyl)biphenyls 2a–d by the rearrangement of
4-furyl-substituted pyridinium salts of 1a–c (general procedure). To
a suspension of the corresponding pyridinium salt 1a–c (1 mmol) in
ethanol (4 ml), a 10% aqueous solution of NaOH (1.8 ml, 5 mmol) was
added. The reaction mixture was stirred at room temperature (2a and 2c,
for 18 h; 2b, for 4 h) and then diluted with water. Precipitated com-
pounds 2a–c were filtered off, washed with water, dried and recrystallised
from ethanol. The filtrate of 2c was acidified with 50% acetic acid to
isolate 2d.
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of corresponding Hantzsch 4-(2-furyl)-5-nitropyridines, which
were obtained via the cyclocondensation of furylidenenitro-
acetophenone with various enamines, with dimethyl sulfate.

The structures of compounds 2a–d were confirmed by
elemental analysis, 1H NMR and IR spectroscopy and mass
spectrometry.‡
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1061.  
‡ Analytical and spectral data for 2a: yield 58%, yellow crystals,
mp 179–180 °C. 1H NMR (200 MHz, CDCl3) d: 2.87 (s, 3H, Me), 5.89
(br. s, 1H, NH), 6.03 (dd, 1H, 4'-H, J4'-H,3'-H 3.5 Hz, J4'-H,5'-H 1.8 Hz),
6.28 (dd, 1H, 3'-H, J3'-H,4'-H 3.5 Hz, J3'-H,5'-H 0.7 Hz), 6.65 (s, 1H, 4-H),
7.13 (dd, 1H, 5'-H, J5'-H,4'-H 1.8 Hz, J5'-H,3'-H 0.7 Hz), 7.21–7.56 (m, 10H,
Ph, COPh). IR (CHCl3, n/cm–1): 3440 (NH), 1650 (CO), 1530 and 1350
(NO2). MS (EI, 70 eV), m/z (%): 398 M+· (21), 381 [M – OH]+ (22),
369 (26), 353 [M – OH – CO]+ (27), 325 [M – NO2 – HCN]+ (25), 285
[M – NO2 – C4H3O]+· (47), 284 (21), 256 (23), 105 (100), 77 (67), 28
(24). Found (%): C, 72.69; H, 4.74; N, 6.70. Calc. for C24H18N2O4 (%):
C, 72.35; H, 4.55; N, 7.03.

For 2b: yield 42%, yellow crystals, mp 134–135 °C. 1H NMR
(200 MHz, CDCl3) d: 1.81 (s, 3H, COMe), 2.89 (s, 3H, Me), 6.53 (dd,
1H, 4'-H, J4'-H,3'-H 3.5 Hz, J4'-H,5'-H 1.8 Hz), 6.61 (s, 1H, 4-H), 6.64 (dd,
1H, 3'-H, J3'-H,4'-H 3.5 Hz, J3'-H,5'-H 0.7 Hz), 7.05 (br. s, 1H, NH), 7.37–
7.49 (m, 5H, Ph), 7.58 (dd, 1H, 5'-H, J5'-H,4'-H 1.8 Hz, J5'-H,3'-H 0.7 Hz).
IR (CHCl3, n/cm–1): 3420 (NH), 1660 (CO), 1530 and 1360 (NO2).
MS (EI, 70 eV), m/z (%): 336 M+· (50), 319 [M – OH]+ (81), 307 (33),
291 [M – OH – CO]+ (45), 277 (31), 263 [M – NO2 – HCN]+ (27), 250
(36), 249 (100), 248 (30), 247 (42), 234 (39), 232 (32), 221 (72), 220
(52), 219 (31), 207 (34), 206 (62), 204 (38), 194 (40), 193 (61), 191
(37), 189 (40), 165 (39), 152 (32), 77 (24), 43 (77), 28 (33). Found (%):
C, 67.74; H, 4.92; N, 8.08. Calc. for C19H16N2O4 (%): C, 67.85; H, 4.79;
N, 8.33.
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For 2c: yield 11%, yellow crystals, mp 120–121 °C. 1H NMR (200 MHz,
CDCl3) d: 1.01 (t, 3H, CO2Et, J 7.1 Hz), 2.91 (d, 3H, Me, J 5.1 Hz),
4.06 (q, 2H, CO2Et, J 7.1 Hz), 6.42–6.49 (m, 2H, 4'-H, 3'-H), 6.60 (s,
1H, 4-H), 6.79 (br. s, 1H, NH), 7.34–7.46 (m, 5H, Ph), 7.48 (s, 1H, 5'-H).
IR (CHCl3, n/cm–1): 3420 (NH), 1680 (CO), 1530 and 1360 (NO2).
MS (EI, 70 eV), m/z (%): 366 M+· (63), 349 [M – OH]+ (18), 337 (15),
321 (17), 293 [M – NO2 – HCN]+ (9), 277 (59), 275 (52), 249 (62), 248
(66), 247 (52), 221 (70), 220 (100), 219 (98), 206 (37), 205 (50), 193
(51), 192 (30), 191 (31). Found (%): C, 65.38; H, 5.11; N, 7.89. Calc. for
C20H18N2O5 (%): C, 65.57; H, 4.95; N, 7.65.

For 2d: yield 55%, white crystals, mp 213–215 °C. 1H NMR (200 MHz,
CDCl3) d: 2.79 (d, 3H, Me, J 5.0 Hz), 5.51 (br. s, 1H, NH), 6.56 (dd, 1H,
4'-H, J4'-H,3'-H 3.3 Hz, J4'-H,5'-H 2.0 Hz), 6.66 (dd, 1H, 3'-H, J3'-H,4'-H
3.3 Hz, J3'-H,5'-H 0.7 Hz), 7.11 (s, 1H, 4-H), 7.39–7.45 (m, 5H, Ph), 7.65
(dd, 1H, 5'-H, J5'-H,4'-H 2.0 Hz, J5'-H,3'-H 0.7 Hz), 12.32 (s, 1H, CO2H).
IR (CHCl3, n/cm–1): 3430 (NH), 1640 (CO), 1530 and 1360 (NO2).
MS (EI, 70 eV), m/z (%): 338 M+· (4), 322 (20), 321 [M – OH]+ (100),
293 [M – OH – CO]+ (11), 290 (62), 279 (50), 265 [M – NO2 – HCN]+

(7), 262 (51), 251 (32), 232 (36), 207 (31), 206 (32), 179 (35), 178 (49),
176 (35), 165 (34), 139 (30), 77 (20), 28 (17). Found (%): C, 63.66; H,
3.97; N, 7.99. Calc. for C18H14N2O5 (%): C, 63.90; H, 4.17; N, 8.28.
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