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In this research, using a suitable method and in line with the development of green
chemistry, chitosan particles were prepared through the process of deacetylation from
Persian Gulf shrimp shell waste, and then a copper-based complex was successfully
synthesized on a substrate of chitosan particles, and with Techniques such as Fourier
Transform Infrared Spectrometry (FT-IR), X-ray Diffraction (XRD), Scanning Electron
Microscopy (SEM), X-ray Energy Diffraction Spectroscopy (EDX), Elemental Mapping,
and Visible-Ultraviolet Spectroscopy (UV-Vis) was investigated. A wide variety of biaryl
compounds were successfully synthesized through the developed catalytic process. The
use of chitosan-copper (I1) complex catalyst in the synthesis of biphenyl derivatives
showed several advantages, including mild reaction conditions and short synthesis time,
significant efficiency, avoiding the production of toxic waste, and easy separation of the
catalyst. Furthermore, the chitosan-copper(ll) complex was easily recovered by filtration
and could be reused for five cycles without losing its structural integrity and catalytic
activity.
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1,1'-Biphenyl: White solid; M.P.= 68-70 °C [Lit. 68-69 °C] [Y *]; FT-IR (KBr, cm™): v = 3044, 2971, 2835, 1889,
1611, 1483, 1251, 1193, 1114, 1029, 834, 754, 684; 'H NMR (250 MHz, CDCls): 8(ppm) = 7.63 — 7.58 (m, 4H,
Ar), 7.49 —7.41 (m, 4H, Ar), 7.39 — 7.32 (m, 2H, Ar).

3-Nitro-1,1'-biphenyl: Yellow solid; M.P.= 58-59 °C [Lit. 58-6 °C] [Y]; FT-IR (KBr, cm™): © = 3081, 2923,
1626, 1568, 1352, 1065, 852, 749; 'H NMR (300 MHz, DMSO): (ppm) = 8.42 (t, J = 2.0 Hz, 1H, Ar), 8.24-8.13
(m, 2H, Ar), 7.79-7.74 (m, 3H, Ar), 7.57 — 7.44 (m, 3H, Ar).

4-Bromo-1,1'-biphenyl: White solid; M.P.= 87-90 °C [Lit. 88-90°C] [*Y]; FT-IR (KBr, cm®): § = 3051, 1949,
1907, 1753, 1658, 1471, 1389, 1069, 996, 823, 751, 684; *H NMR (250 MHz, CDCls): 8(ppm) = 7.59 — 7.54 (m,
4H, Ar), 7.48 — 7.34 (m, 5H, Ar).

4-Methyl-1,1'-biphenyl: White to yellow solid; M.P.= 44-47 °C [Lit. 45-47 °C] [YY]; FT-IR (KBr, cm?): v =
3029, 2941, 1594, 1483, 1431, 1406, 1169, 1117, 1032, 911, 823, 753, 691; 'H NMR (250 MHz, CDCls): 8(ppm)
=7.50-7.43 (m, 3H, Ar), 7.41 —7.29 (m, 4H, Ar), 7.28 — 7.17 (m, 2H, Ar), 2.28 (s, 3H, CH3).
2-Methyl-1,1'-biphenyl: Colorless liquid; FT-IR (KBr, cm™): 0 = 3674, 3523, 3441, 2922, 2855, 1733, 1452,
1262, 1095, 803; *H NMR (250 MHz, CDCls): 8 (ppm) = 7.34 — 7.21 (m, 5H, Ar), 7.17-7.13 (m, 4H, Ar), 2.18 (s,
3H, CHs).
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4-Methoxy-1,1'-biphenyl: White solid; M.P.= 87-89 °C [Lit. 88-89 °C] [YY]; FT-IR (KBr, cm1): o = 3041, 2958,
2833, 18979, 1601, 1483, 1244, 1196, 1121, 1034, 832, 754, 683; *H NMR (250 MHz, CDCls): §(ppm) = 7.63 —
7.56 (M, 4H, Ar), 7.50 — 7.44 (m, 2H, Ar), 7.40 — 7.32 (m, 1H, Ar), 7.06 — 7.00 (m, 2H, Ar), 3.88 (s, 3H, OCHs3).
1,1'-Biphenyl-4-carbonitril: White solid; M.P.= 85-88 °C [Lit. 85-87 °C] [YY]; FT-IR (KBr, cm™): b = 842, 761,
723, 695;*H NMR (250 MHz, CDCls): §(ppm) = 7.76 — 7.66 (m, 4H), 7.62 — 7.57 (m, 2H), 7.53 — 7.39 (m, 3H).

4-Acetylbiphenyl: White solid; M.P.= 119-121°C [Lit. 120- 122 °C] [Y¥]; FT-IR (KBr, cm): v = 3053, 3029,
2991, 2913, 1681, 1613, 1421, 1401, 1352, 1261, 1125, 1074, 961, 833, 764, 721, 694; *H NMR (250 MHz,
CDCls): 8(ppm) = 8.07 — 8.02 (m, 2H, Ar), 7.72 — 7.62 (m, 4H, Ar), 7.52 — 7.38 (m, 3H, Ar), 2.65 (s, 3H, CH3).

4-ethyl-1,1'-biphenyl: White solid; M.P.= 33-35 °C [Lit. 34 °C] [Y¥]; FT-IR (KBr, cm™): © = 3033, 2961, 2931,
1484, 1451, 1407, 833, 751, 692; *H NMR (300 MHz, CDCl3): 8(ppm)= 7.69 — 7.60 (m, 4H, Ar), 7.54 — 7.49 (m,
2H, Ar), 7.45 — 7.36 (m, 3H, Ar), 2.79 (9, J = 7.6 Hz, 2H, CH,), 1.37 (t, J = 7.6 Hz, 3H, CHa).

4-Phenylbiphenyl: White solid; M.P.= 214-15°C [Lit. 211-213 °C] [YY]; FT-IR (KBr, cm): © = 3038, 2975,
2833, 1891, 1617, 1488, 1255, 1198, 1117, 1032, 831, 753, 679; *H NMR (250 MHz, CDCls): 8(ppm) = 7.70 —
7.62 (m, 8H, Ar), 7.50-7.43 (m, 4H, Ar), 7.39 — 7.31 (m, 2H, Ar).

4-ethyl-4'-methoxy-1,1'-biphenyl: White solid; M.P.= 73-74 °C [Lit. 73-75 °C] [Y{]; FT-IR (KBr, cm™): §
=3109, 2968, 2921, 2841, 1895, 1611, 1492, 1453, 1252, 1179, 1133, 1032, 816, 653; *H NMR (250 MHz,
CDCly): 8(ppm) = 7.54 — 7.45 (m, 4H, Ar), 7.27-7.24 (m, 2H, Ar), 7.00-6.94 (m, 2H, Ar), 3.85 (s, 3H, OMe), 2.72
—2.64 (m, 2H, CH), 1.31 - 1.23 (m, 3H, CHa).

4-ethyl-4'-nitro-1,1'-biphenyl: White solid; M.P.= 82-84 °C [Lit. 82-83 °C] [Y°]; FT-IR (thin film, cm™):
=3081, 2983, 2852, 1575, 1513, 1442, 1341, 1315, 1109, 854, 834, 751; 'H NMR (250 MHz, CDCls): 8(ppm)
8.31-8.26 (m, 2H, Ar), 7.75-7.54 (m, 4H, Ar), 7.35-7.31 (m, 2H, Ar), 2.77 — 2.68 (m, 2H, CH), 1.32-1.25 (m, 3H,
CHa).

[1,1'-biphenyl]-4-amine: Pale yellow solid; M.P.= 52-54 °C [Lit. 53-55 °C] [Y1]; FT-IR (KBr, cm™): © = 3421,
3209, 2924, 1623, 1481, 1261, 831; *H NMR (300 MHz, DMSO): 8(ppm) = 7.55 (d, J = 8.1 Hz, 2H, Ar), 7.41 —
7.36 (M, 4H, Ar), 7.22 (t, J = 6.7 Hz, 1H, Ar), 6.67 (d, J = 8.6 Hz, 2H, Ar), 5.25 (s, 2H, NH,).
[1,1'-Biphenyl]-2-amine: Pale yellow solid; M.P.= 53-55 °C [Lit. 49 °C] [Y1]; FT-IR (neat, cm): © = 3474,
3378, 3020, 1609, 1478, 1433, 1286, 1286, 1147, 1061, 1002, 920, 753; *H NMR (300 MHz, DMSO): §(ppm) =
7.47 —7.35 (m, 5H, Ar), 7.10 — 7.01 (m, 2H, Ar), 6.82 — 6.65 (m, 2H, Ar), 4.79 (s, 2H, NHy).
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