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Experimental Section
General information: 1H NMR (400 MHz) and 13C{1H} NMR (100 MHz) spectra were measured on a BRUKER AVANCE III-400 spectrometer. In some of the spectra, 1H NMR (600 MHz) and 13C{1H} NMR (150 MHz) were also reported. 1H NMR spectra were recorded on a 400 and 600 MHz spectrometer at 295 K in CDCl3, CD3CN, and DMSO-d6; chemical shifts ( ppm) and coupling constants (Hz) are reported in a standard fashion concerning internal standard tetramethylsilane (TMS) (H = 0.00 ppm). 13C{1H} NMR spectra were recorded on 100 and 150 MHz spectrometers at 295 K in CDCl3, CD3CN, and DMSO-d6. In the 1H-NMR, the following abbreviations were used throughout: s = singlet, d = doublet, t = triplet, q = quartet, qui =quintet, sept = septet, dd = doublet of doublet, m = multiplet and br. s = broad singlet. Elemental analyses were performed on a BRUKER EURO EA at the Indian Institute of Technology Hyderabad. Ligands L1 and L2 were prepared according to the literature reports.[1] All the starting materials, and substrates were purchased from Sigma Aldrich, India, and TCI was used without further purification. 
Synthesis of ligands L1 and L2

A solution of pyridine-2-carboxyaldehyde (0.26 mL, 2.72 mmol) in EtOH and benzhydrylamine (500 mg, 2.72 mmol) or tritylamine (740 mg, 2.72 mmol) in ethanol was added to it. A few drops of glacial acetic acid (0.3 ml) were added to the reaction mixture. The solution was stirred at room temperature for 8 h. The precipitate was washed with cold ethanol. The ligands L1 and L2 were obtained as a white-coloured solid.
L1: Yield (85 %). 1H NMR (CDCl3, 400 MHz) H: 8.63 (Py-H, d, J = 7.8 Hz, 1H), 8.52 (HC=N, s, 1H), 8.23 (Py-H, d, J = 7.8 Hz, 1H), 7.75 (Py-H, t, 1H), 7.41 - 7.39 (Ar-H, m, 4H), 7.35 - 7.30 (Ar-H and Py-H, m, 5H), 7.26 - 7.22 (Ar-H, m, 2H), 5.70 (CH(Ph)2, s, 1H). 13C{1H} NMR (CDCl3, 100 MHz) C: 162.1, 154.8, 149.4, 143.4, 136.7, 128.6, 127.9, 127.3, 125.0, 121.7, 77.8 ppm. Elemental analysis. C19H16N2 (272.34). C 83.79, H 5.92 N 10.29; C 83.69, H 5.85, N 10.09.

L2: Yield (87%). 1H NMR (CDCl3, 400 MHz) H: 8.61 (Py-H, d, J = 2 Hz, 1H), 8.39 (Py-H, d, J = 4 Hz, 1H), 7.99 (HC=N, s, 1H), 7.82 - 7.78 (Py-H, t, J = 8 Hz, 1H), 7.34 - 7.23 (Py-H and Ar-H, m, 16H). 13C{1H} NMR (CDCl3, 100 MHz) C: 161.1, 155.4, 149.3, 145.4, 136.8, 129.9, 127.9, 127.1, 124.9, 121.5 ppm. 
Synthesis of palladium metal complexes 1 and 2

Complex 1: PdCl2(CH3CN)2 (65 mg, 0.36 mmol) was added to a solution of N-benzhydryl-1-(pyridine-2-yl) methenamine L1 (100 mg, 0.36 mmol) in CH3CN. The reaction mixture was stirred for 12 h. The solid was washed with Et2O and recrystallized from CH3CN to obtain orange crystals of palladium complex 1. 
Yield (85 %). 1H NMR (CD3CN, 400 MHz) C: 9.15 (Py-H, d, J = 5.6 Hz, 1H), 8.21 - 8.17 (Py-H, m, 1H), 8.00 (HC=N, s, 1H), 7.90 - 7.88 (Py-H, dd, J = 7.8 Hz, 4 Hz, 1H), 7.77 - 7.74 (Py-H, dd, J = 7.7 Hz, 5.6 Hz, 1H), 7.46 - 7.42 (Ar-H, m, 6H), 7.27 - 7.25 (Ar-H, m, 4H), 7.18 (CH(Ph)2, s, 1H). 13C{1H} NMR (CD3CN, 100 MHz) C: 151.5, 141.8, 138.9, 130.3, 129.8, 129.3, 118.3, 73.9 ppm. Elemental analysis. C19H16Cl2N2Pd (449.64). C 50.75, H 3.59, N 6.23; C 50.48, H 3.37, N 6.02.

Complex 2: PdCl2(CH3CN)2 (50 mg, 0.28 mmol) was added to a solution of Py=NH(CPh3) L2 (100 mg, 0.28 mmol) in CH3CN. The reaction mixture was stirred for 12 h. The solid was washed with Et2O and recrystallized from CH3CN to obtain orange crystals of palladium complex 2. 
Yield (87 %). 1H NMR (600 MHz, DMSO-d6): H  8.92 (Ar-H, d, J = 5.6 Hz, 1H), 8.55 (Py-H, d, J = 9.6 Hz, 1H), 8.37 - 8.34 (Py-H, m, 1H), 8.15 (Py-H, d, J = 7.7 Hz, 1H), 7.91 (Py-H, d, J = 8.6 Hz, 1H), 7.33 (s, 1H, CH), 7.31 (Ar-H, m, 1H), 7.30 - 7.28 (Ar-H, m, 4H), 7.25 - 7.22 (Ar-H, m, 3H), 7.21 - 7.18 (Ar-H, m, 5H). 13C{1H} NMR (150 MHz, DMSO): C 167.6, 158.7, 155.5, 149.0, 143.8, 140.3, 135.6, 129.6, 125.6, 125.4, 125.1, 118.1, 88.8, ppm. C25H19ClN2Pd (489.3). C 61.37, H 3.91, N 5.73; C 61.22, H 3.85, N 5.69.

Typical procedure for Pd (II) complex 2-catalyzed Suzuki-Miyaura cross-coupling reactions

Aryl boronic acid (0.70 mmol,), K2CO3 (2.0 mmol), Aryl halide (0.80 mmol), and isopropanol (1.0 mL) were added to a Schlenk tube containing palladium catalyst 2 (2 mg, 0.5 mol%). The Schlenk tube was placed in a preheated (50 °C) oil bath and stirred for one hour. After completion of the reaction, the mixture was quenched with water, extracted with CH2Cl2, dried over Na2SO4, and filtered through a pad of celite. After rotary evaporation, the residue was purified by column chromatography (silica gel, petroleum ether/EtOAc) to give the desired product. All products were purified by column (silica 60-120 mesh) chromatography and characterized by NMR spectroscopy (ESI Figures FS9–FS46).
Typical procedure for Pd (II) complex 2–catalyzed Heck-Mizoroki cross-coupling reactions

[bookmark: _Hlk130032738]To 5 mL of DMF in a Schlenk tube, Aryl halide (0.40 mmol), Aryl olefin (0.60 mmol), K2CO3 (2 mmol), and palladium catalyst 2 (2 mg, 0.5 mol %) were added subsequently. The solution was heated to 60 °C for 0.5 h. The reaction mixture was added to 20 ml of water and extracted with CH2Cl2 (3 × 20 ml). The combined organic layer was washed with water (2 × 20 ml), dried with anhydrous Na2SO4, and concentrated in a vacuum. After rotary evaporation, the residue was purified by column chromatography (silica gel, petroleum ether/EtOAc) to give the desired product. All products were purified by column (silica 60-120 mesh) chromatography and characterized by NMR spectroscopy (ESI Figures FS47–FS76).








X-ray crystallographic analyses: Single crystals of palladium metal complexes 1 and 2 were grown from a concentrated solution of acetonitrile at room temperature. A crystal of suitable dimensions of complexes 1 and 2 were mounted on a CryoLoop (Hampton Research Corp.) with a layer of light mineral oil. Both were measured at 293 K. All measurements were made on a Bruker Apex-IV Photon II detector (0.71073 Å) radiation. Crystal data and structure refinement parameters of complex 1 and 2 are summarized in Table TS1. The structure was solved by direct methods (SIR2004)[2] and refined on F2 by full-matrix least-squares methods, using SHELXL-2016/6.[3] Non-hydrogen atoms were anisotropically refined. H-atoms were included in the refinement on calculated positions riding on their carrier atoms. The ORTEP-3 program was used to draw the molecule of 1 and 2. Crystallographic data (excluding structure factors) for the structures reported in this paper have been deposited with the Cambridge Crystallographic Data Centre as supplementary publication no. CCDC 2163135 (1) and 2201308 (2). Copies of the data can be obtained free of charge on application to CCDC, 12 Union Road, Cambridge CB21EZ, UK (fax: + (44)1223-336-033; email: deposit@ccdc.cam.ac.uk).






Table TS1. Crystal refinement parameters for palladium complex 1 and 2.	

	Crystal Parameters
	1
	2

	CCDC No.
	2163135
	2201308

	Empirical formula
	C19H16Cl2N2Pd
	C25H19ClN2Pd

	Formula weight
	449.64
	489.27

	T (K)
	273(2) K
	273(2) K

	λ (Å)
	0.71073
	0.71073

	Crystal system
	Monoclinic
	Triclinic

	Space group
	C 2/c
	P-1

	a(Å)
	26.4674(8)
	8.8402(15)

	b (Å)
	10.3573(3)
	9.1676(14)

	c(Å)
	16.7592(6)
	14.685(2)

	
	90
	77.095(5)

	
	127.7030(10)
	85.209(5)

	(
	90
	61.410(5)

	V(Å3 )
	3634.9(2)
	1018.3(3)

	Z
	8
	2

	Dcalc g cm-3
	1.643
	1.596

	µ (mm-1)
	1.317
	1.056

	F(000)
	1792
	492

	Theta range for data collection
	2.194 to 27.150
	2.625 to 27.203

	Limiting indices
	-33<=h<=33, -12<=k<=13, -21<=l<=21
	-11<=h<=11, -11<=k<=11, -18<=l<=18

	Reflections collected / unique
	32441 / 4009 [R(int) = 0.0604]
	26720 / 4502 [R(int) = 0.0424]

	Completeness to theta
	99.8 %
	99.8 %

	Refinement method
	Full-matrix least-squares on F^2
	Full-matrix least-squares on F^2

	Data / restraints / parameters
	4009 / 0 / 217
	4502 / 0 / 262

	Goodness-of-fit on F 2
	1.044
	1.037

	Final R indices [I>2sigma(I)]
	R1 = 0.0217, wR2 = 0.0533
	R1 = 0.0250, wR2 = 0.0576

	R indices (all data)
	R1 = 0.0279, wR2 = 0.0554
	R1 = 0.0317, wR2 = 0.0599

	Largest diff. peak and hole
	0.318 and -0.503 e. Å-3
	0.516 and -0.402 e. Å-3



[image: Diagram, icon

Description automatically generated] [image: ]
Figure FS1. 1H NMR Spectrum (400 MHz, 25 °C, CDCl3) of ligand L1.
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Figure FS2. 13C{1H} NMR Spectrum (100 MHz, 25 °C, CDCl3) of ligand L1.
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Figure FS3. 1H NMR Spectrum (400 MHz, 25 °C, CDCl3) of ligand L2. 
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Figure FS4. 13C{1H} NMR Spectrum (100 MHz, 25 °C, CDCl3) of ligand L2.
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Figure FS5. 1H NMR Spectrum (400 MHz, 25 °C, CD3CN) of palladium complex 1.
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Figure FS6. 13C{1H} NMR Spectrum (100 MHz, 25 °C, CD3CN) of palladium complex 1.
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Figure FS7. 1H NMR Spectrum (600 MHz, 25 °C, DMSO) of palladium complex 2.
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Figure FS8. 13C{1H} NMR Spectrum (150 MHz, 25 °C, DMSO) of palladium complex 2.

 Different aryl halide and boronic acid using the reaction. 








Reactivity of different halide 












NMR data of Suzuki-Miyaura coupling products
4-Methoxy-1,1’-biphenyl (2a)
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Following the general procedure, 4-methoxyphenylboronic acid (106 mg, 0.70 mmol) and Bromobenzene (125 mg, 0.80 mmol) afforded 2a as a white solid (120 mg, 94%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (600 MHz, CDCl3): H 7.56 – 7.52 (m, 4H, Ar-H), 7.42 (t, J = 7.8 Hz, 2H, Ar-H), 7.30 (t, J = 7.4 Hz, 1H, Ar-H), 6.98 (d, J = 8.8 Hz, 2H, Ar-H), 3.85 (s, 3H, OMe). ppm. 13C{1H} NMR (150 MHz, CDCl3): C 159.3, 141.0, 133.9, 128.9, 128.3, 126.9, 126.8, 114.3, 55.5.NMR data are in accordant with the literature.4
4-Methoxy-4’- Methyl-1,1’-biphenyl (2b)
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Following the general procedure, 4-methoxyphenylboronic acid (106 mg, 0.70 mmol) and 4-iodotoluene (175mg, 0.80 mmol) afforded 2b as a white solid (127 mg, 92%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 7.51 (d, J = 8.8 Hz, 2H, Ar-H), 7.45 (d, J = 8.1 Hz, 2H, Ar-H), 7.22 (d, J = 8.0 Hz, 2H, Ar-H), 6.96 (d, J = 8.8 Hz, 2H, Ar-H), 3.84 (s, 3H, OMe), 2.38 (s, 3H, CH3). ppm. 13C{1H} NMR (100 MHz, CDCl3): C 159.1, 138.1, 136.5, 133.9, 129.6, 128.1, 126.7, 114.3, 55.5, 21.2.NMR data are in accordant with the literature.4
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Following the general procedure, 4-methoxyphenylboronic acid (106 mg, 0.70 mmol) and 1-bromo-4-ethylbenzene (148mg, 0.80 mmol) afforded 2c as a white solid (131 mg, 89%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents).1H NMR (400 MHz, CDCl3): H 7.49 (dd, J = 15.5 Hz, 8.4 Hz, 4H, Ar-H), 7.25 (d, J = 8.0 Hz, 2H, Ar-H), 6.96 (d, J = 8.7 Hz, 2H, Ar-H), 3.84 (s, 3H, OMe), 2.68 (q, J = 7.6 Hz, 2H, CH2), 1.27 (t, J = 7.6 Hz, 3H, CH3).ppm. 13C{1H} NMR (100 MHz, CDCl3): C 159.1, 142.9, 138.4, 133.9, 128.4, 128.1, 126.8, 114.3, 55.5, 28.6, 15.8.NMR data are in accordant with the literature.4
2-Methoxy-1,1’-biphenyl (2d) 
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Following the general procedure, phenylboronic acid (50 mg, 0.40 mmol) and 3-Bromoanisole (93, 0.50 mmol) afforded 2d as a white solid (66 mg, 88%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). Yield: 1H NMR (400 MHz, CDCl3): H 7.60 - 7.58 (d, J = 8.6 Hz, 2H, Ar-H), 7.46 - 7.42 (t, J = 7.5 Hz, 2H, Ar-H), 7.38 - 7.34 (m, 2H, Ar-H), 7.20 - 7.17 (m, 1H, Ar-H), 7.13 - 7.12 (m, 1H, Ar-H), 6.92 - 6.89 (m, 1H, Ar-H), 3.87 (s, 3H, OMe), ppm. 13C{1H} NMR (100 MHz, CDCl3): C 160.1, 141.2, 129.9, 128.9, 127.6, 127.3, 119.8, 113.0, 112.8, 55.5 ppm. NMR data are in accordant with the literature.5
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Following the general procedure, phenylboronic acid (50 mg, 0.40 mmol) and 4-Bromoaniline (86 mg, 0.50 mmol) afforded 2e as a white solid (58 mg, 85%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 7.54 - 7.52 (d, J = 9.5 Hz, 2H, Ar-H), 7.42 - 7.37(m, 3H, Ar-H),7.28 - 7.21 (m, 2H, Ar-H), 6.76 - 6.74 (m, 1H, Ar-H), 6.55 - 6.53 (d, J = 8.8 Hz, 1H, Ar-H), 3.69 (s, 2H, NH2) ppm. 13C{1H} NMR (100 MHz, CDCl3): C 145.5, 132.0, 129.7, 128.7, 126.4, 116.8, 115.5, 115.4, 110.1 ppm. NMR data are in accordant with the literature.6

4-Methyl-1,1’-biphenyl (2f) [image: Icon  Description automatically generated]



Following the general procedure, phenylboronic acid (50 mg, 0.40 mmol) and 4-iodotoulene (109mg, 0.50 mmol) afforded 2f as a white solid (57 mg, 84%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). Yield: 1H NMR (400 MHz, CDCl3): H 7.59 - 7.56 (d, J = 9.5 Hz, 2H, Ar-H), 7.50 - 7.48 (d, J = 8.1 Hz, 2H, Ar-H), 7.44 - 7.40 (d, J = 4.2 Hz, 2H, Ar-H), 7.33 - 7.31(t, J = 7.4 Hz, 1H, Ar-H), 7.25 - 7.22 (d, J = 7.0 Hz, 2H, Ar-H), 2.39 (s, 3H, CH3) ppm. 13C{1H} NMR (100 MHz, CDCl3): C 141.3, 138.5, 137.2, 129.6, 128.9, 128.9, 127.4, 127.3, 127.1, 127.1, 21.2 ppm. NMR data are in accordant with the literature.5
 
4-Nitro-1,1’-biphenyl (2g) 
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Following the general procedure, phenylboronic acid (50 mg, 0.40 mmol) and 4-iodonitrobenzene (124 mg, 0.50 mmol) afforded 2g as a yellow solid (75 mg, 92%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 8.31 - 8.28 (d, J = 6 Hz, 2H, Ar-H), 7.74 - 7.72 (d, J = 8 Hz, 2H, Ar-H), 7.64 - 7.61 (d, J = 6 Hz, 2H, Ar-H), 7.52 - 7.46 (m, 3H, Ar-H). 13C{1H} NMR (100 MHz, CDCl3): C 147.7, 147.2, 138.9, 129.3, 129.0, 127.9, 127.5, 124.2 ppm. NMR data are in accordant with the literature.5

4-Chloro-1,1’-biphenyl (2h) 
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Following the general procedure, phenylboronic acid (50 mg, 0.40 mmol) and 4-chloroiodobenzene (119mg, 0.50 mmol) afforded 2h as a white solid (68 mg, 88%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 7.56 - 7.54 (d, J = 8.2 Hz, 2H, Ar-H), 7.52 - 7.50 (d, J = 8 Hz, 2H, Ar-H), 7.45 - 7.43 (d, J = 4.3 Hz, 2H, Ar-H), 7.42 - 7.40 (m, 2H, Ar-H) 7.39 - 7.38 (t, J = 8.6 Hz, 1H, Ar-H) ppm.  13C{1H} NMR (100 MHz, CDCl3): C 140.1, 139.8, 133.5, 129.0, 128.9, 128.5, 127.7, 127.4, 127.3, 127.1 ppm. NMR data are in accordant with the literature.5
1,1’-biphenyl- 4 Carbonitrile (2i) [image: Icon  Description automatically generated]



Following the general procedure, phenylboronic acid (50 mg, 0.40 mmol) and 4-Bromobenzonitrile (91mg, 0.50 mmol) afforded 2i as a yellow solid (63 mg, 87%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 7.72 - 7.66 (m, 4H, Ar-H), 7.59 - 7.57 (d, J = 8 Hz, 2H, Ar-H), 7.50 - 7.42 (m, 3H, Ar-H) ppm. 13C{1H} NMR (100 MHz, CDCl3): C 145.7, 139.2, 132.7, 129.2, 128.8, 127.8, 127.3, 119.0, 110.9 ppm. NMR data are in accordant with the literature.5

1,1’-biphenyl- 4- ylmethanol (2j) 
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Following the general procedure, phenylboronic acid (50 mg, 0.40 mmol) and 4-Bromobenzylalcohol (93mg, 0.50 mmol) afforded 2j as a white solid (52 mg, 70%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 7.60 (d, J = 8.3 Hz, 1H, Ar-H), 7.58 (d, J = 6.2 Hz, 1H, Ar-H), 7.49 (d, J = 8.1 Hz, 1H, Ar-H) 7.47 - 7.46 (d, J = 8 Hz, 1H, Ar-H), 7.45 - 7.44 (d, J = 8.2 Hz, 1H, Ar-H), 7.43 - 7.26 (d, J = 6 Hz, 1H, Ar-H), 7.24 - 7.22 (t, J = 8 Hz, 3H, Ar-H), 4.74 (s, 1H, OH), 4.64 (s, 2H, CH2) ppm. 13C{1H} NMR (100 MHz, CDCl3): C 140.9, 140.8, 139.9, 131.8, 128.9, 128.7, 127.6, 127.5, 127.2, 121.6, 64.7 ppm. NMR data are in accordant with the literature.7

1-(4’-ethyl-[1,1’-biphenyl]-4-yl) ethan-1-one. (2k) 
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Following the general procedure, 4-ethylphenylboronic acid (60 mg, 0.40 mmol) and 4-Bromoacetophenone (99mg, 0.50 mmol) afforded 2k as a white solid (80 mg, 89%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 8.03 - 8.01 (d, J = 8.5 Hz, 1H, Ar-H), 7.83 - 7.81(d, J = 8.6 Hz, 1H, Ar-H), 7.69 - 7.67 (d, J = 8.5 Hz, 2H, Ar-H), 7.62 - 7.60 (d, J = 8.6 Hz, 1H, Ar-H), 7.57 - 7.55 (d, J = 8.2 Hz, 1H, Ar-H), 7.32 (d, J = 8 Hz, 2H, Ar-H), 2.74 - 2.68 (q, J = 7.6 Hz, 2H, CH2), 2.59 (s, 3H, CH3), 1.30 - 1.26 (t, J = 7.6 Hz, 3H, CH3) ppm. 13C{1H} NMR (100 MHz, CDCl3): C 197.9, 145.9, 144.7, 137.3, 135.9, 135.7, 132.0, 129.0, 129.0, 128.6, 127.3, 127.1, 28.7, 26.8, 26.7, 15.7 ppm. NMR data are in accordant with the literature.6

1-([1,1’-biphenyl]-4-yl) ethan-1-one. (2l) 
[image: ]

Following the general procedure, phenylboronic acid (50 mg, 0.40 mmol) and 4-Bromoacetophenone (99mg, 0.50 mmol) afforded 2I as a white solid (69 mg, 86%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 8.03 - 8.01 (d, J = 8.0 Hz, 2H, Ar-H), 7.68 - 7.66 (d, J = 7.9 Hz, 2H, Ar-H), 7.63 - 7.61 (d, J = 8.2 Hz, 2H, Ar-H), 7.48 - 7.44 (t, J = 8.2 Hz, 2H, Ar-H), 7.41 - 7.38 (t, J = 6.7 Hz, 1H, Ar-H), 2.63 (s, 3H, CH3). ppm. 13C{1H} NMR (100 MHz, CDCl3): C 197.9, 145.9, 139.9, 135.9, 129.1, 129.0, 128.3, 127.4, 127.3, 26.8 ppm. NMR data are in accordant with the literature.8
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Following the general procedure, phenylboronic acid (50 mg, 0.40 mmol) and 4-Bromobenzaldehdye (92mg, 0.50 mmol) afforded 2m as a white solid (67 mg, 90%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 10.06 (s, 1H, CHO), 7.97 - 7.95 (d, J = 8.2 Hz, 2H, Ar-H), 7.77 - 7.75 (d, J = 7.5 Hz, 2H, Ar-H), 7.66 - 7.63 (d, J = 6 Hz, 2H, Ar-H), 7.51 - 7.47 (t J = 6.7 Hz, 2H, Ar-H), 7.44 - 7.42 (t J = 7.3 Hz, 1H, Ar-H) ppm. 13C{1H} NMR (100 MHz, CDCl3): C 192.1, 147.3, 139.8, 135.3, 130.4, 129.2, 128.6, 127.8, 127.5 ppm. NMR data are in accordant with the literature.5


5-Fluro (1,1’-biphenyl)- 2 amine (2n) 
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Following the general procedure, phenylboronic acid (50 mg, 0.40 mmol) and 2-bromo-4-fluoroaniline (95mg, 0.50 mmol) afforded 2n as a yellow solid (55 mg, 72%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents).  1H NMR (400 MHz, CDCl3): H 7.44 - 7.43, (m, 4H, Ar-H), 7.37 - 7.34 (m, 1H, Ar-H), 6.88 - 6.84 (m, 2H, Ar-H), 6.70 - 6.66 (m, 1H, Ar-H), 3.61(s, 2H, NH2) ppm. 13C{1H} NMR (100 MHz, CDCl3): C 157.6, 155.2, 139.7, 139.7, 138.7, 138.7, 129.1, 129.0, 128.8, 128.7, 127.7, 116.9, 116.7, 116.6, 116.5, 115.1, 114.9 ppm. NMR data are in accordant with the literature.9

1,1’:4,1’-terphenyl (2o) 
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Following the general procedure, phenylboronic acid (50 mg, 0.40 mmol) and 1,4 dibromobenzene (117 mg, 0.50 mmol) afforded 2o as a white solid (96 mg, 84%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 7.57 - 7.55 (m, 4H, Ar-H), 7.47 - 7.43 (m, 6H, Ar-H), 7.36 (m, 4H, Ar-H) ppm. 13C{1H} NMR (100 MHz, CDCl3): C 140.1, 133.3, 132.0, 129.0, 128.9, 127.8, 127.3, 127.1 ppm. NMR data are in accordant with the literature.10


1,5-diphenylpentane (2p) 
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Following the general procedure, phenylboronic acid (98 mg, 0.80 mmol) and 1,5 dibromopentane (208 mg, 0.90 mmol) afforded 2p as a colourless liquid (166 mg, 82%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 7.60 - 7.58 (d, J = 8.1 Hz, 4H, Ar-H), 7.45 - 7.41 (t, J = 7.7 Hz, 4H, Ar-H), 7.35 - 7.33 (d, J = 4 Hz, 2H, Ar-H), 3.41 - 3.37 (t, J = 6 Hz, 4H, CH2-CH2), 1.90 - 1.83 (m, 4H, CH2-CH2), 1.59 - 1.55 (m, 2H, CH2) ppm. 13C{1H} NMR (100 MHz, CDCl3): C 141.2, 128.8, 127.3, 127.2, 33.4, 31.9, 26.8 ppm. NMR data are in accordant with the literature.11  

1’1biphenyl-4-ol (2q)
[image: Icon
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Following the general procedure, phenylboronic acid (50 mg, 0.40 mmol) and 4-chlorophenol (64 mg, 0.50 mmol) afforded 2q as a white solid (55 mg, 79%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (600 MHz, CDCl3): H 7.19 - 7.17 (m, 4H, Ar-H), 6.77 (d, J = 8.1 Hz, 2H, Ar-H), 6.76 (d, J = 7.5 Hz, 2H, Ar-H) ppm. 13C{1H} NMR (150 MHz, CDCl3): C 154.4, 142.2 133.6, 129.6, 128.2, 125.7, 116.8 ppm. NMR data are in accordant with the literature.12
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Description automatically generated]1’1biphenyl-4-thiol (2r)

Following the general procedure, phenylboronic acid (50 mg, 0.40 mmol) and 4-chlorothiophenol (72mg, 0.50 mmol) afforded 2r as a yellow solid (57 mg, 75%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents) Yield: 75%. 1H NMR (600 MHz, CDCl3): H 7.31 - 7.30 (d, J = 8.5 Hz, 2H, Ar-H), 7.30 - 7.29 (t, J = 8.1 Hz, 3H, Ar-H), 7.19 - 7.18 (d, J = 7.3 Hz, 2H, Ar-H), 7.17 (d, J = 7.9 Hz, 2H, Ar-H), 3.36 (s, 1H, SH) ppm. 13C{1H} NMR (150 MHz, CDCl3): C 135.2, 133.7, 131.8, 130.9, 129.4, 129.4, 129.3 ppm. NMR data are in accordant with the literature.12

2-(4-Methoxyphenyl) thiophene(2s)
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Following the general procedure, 4-Methoxy-phenylboronic acid (106 mg, 0.70 mmol) and 2-iodothiophene (168 mg, 0.80 mmol) afforded 2s as a yellow solid (55 mg, 42%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 7.54 (d, J = 8.7 Hz, 2H, Ar-H), 7.22 – 7.19 (m, 2H, Ar-H), 7.05 (dd, J = 5.0 Hz, 3.7 Hz, 1H), 6.91 (d, J = 8.8 Hz, 2H), 3.83 (s, 3H, OMe). ppm. 13C{1H} NMR (100 MHz, CDCl3): C 159.3, 128.1, 127.1, 124.0, 122.2, 114.4, 55.5. ppm. NMR data are in accordant with the literature.12

Methyl-4amino-4’-methoxy-[1,1’-biphenyl]-3-carboxylate (2t)
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Following the general procedure, 4-Methoxy-phenylboronic acid (106 mg, 0.70 mmol) and 4-chlorothiophenol (184 mg, 0.80 mmol) afforded 2t as a yellow solid (50 mg, 28%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H  7.89 (d, J = 2.4 Hz, 1H, Ar-H), 7.40 (d, J = 8.8 Hz, 2H, Ar-H), 7.25 (dd, J = 8.8 Hz, 2.4 Hz, 1H, Ar-H), 6.88 (d, J = 8.8 Hz, 2H, Ar-H), 6.48 (d, J = 8.8 Hz, 1H, Ar-H), 5.68 (s, 2H, NH2), 3.79 (s, 3H, OMe), 3.77 (s, 3H, OMe). ppm. 13C{1H} NMR (100 MHz, CDCl3): C 167.6, 158.8, 149.5, 136.9, 133.6, 127.9, 118.5, 114.3, 112.2, 107.5, 55.5, 51.9. ppm. NMR data are in accordant with the literature.13
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Figure FS9. 1H NMR (600 MHz, 25 ˚C, CDCl3) spectrum of 4-Methoxy-1,1’-biphenyl (2a)
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Figure FS10. 13C{1H} NMR (150 MHz, 25 ˚C, CDCl3) spectrum of 4-Methoxy-1,1’-biphenyl (2a)
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Figure FS11. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of 4-Methoxy-4’- Methyl-1,1’-biphenyl (2b)
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Figure FS12. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of 4-Methoxy-4’- Methyl-1,1’-biphenyl (2b)
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Figure FS13. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of 4-ethyl-4’- Methoxy-1,1’-biphenyl (2c)
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Figure FS14. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of 4- ethyl-4’- Methoxy-1,1’-biphenyl (2c)
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Figure FS15. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of 2-methoxy 1’1biphenyl (2d).
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Figure FS16. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of 2-methoxy 1’1biphenyl (2d).
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Figure FS17. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of 1’1biphenyl-4-amine (2e).
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Figure FS18. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of 1’1biphenyl-4-amine (2e).
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Figure FS19. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of 4-Methyl 1,1’biphenyl (2f).
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Figure FS20. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of 4-Methyl 1,1’biphenyl (2f).
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Figure FS21. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of 4-nitro-1’1-biphenyl (2g).
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Figure FS22. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of 4-nitro-1’1-biphenyl (2g).
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Figure FS23. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of 4-Chloro- 1,1’-biphenyl (2h). 
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Figure FS24. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of 4-Chloro- 1,1’-biphenyl (2h). 
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Figure FS25. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of 1’1biphenyl-4-carbonitrile (2i).
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Figure FS26. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of 1’1biphenyl-4-carbonitrile (2i).
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Figure FS27. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of [1,1’-biphenyl]-4-ylmethanol (2j).
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Figure FS28. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of [1,1’-biphenyl]-4-ylmethanol (2j).

[image: ][image: ]
Figure FS29. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of 1-(4’-ethyl-[1,1’-biphenyl]-4-yl) ethan-1-one (2k).
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Figure FS30. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of 1-(4’-ethyl-[1,1’-biphenyl]-4-yl) ethan-1-one (2k).
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Figure FS31. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of 1-([1’1biphenyl]-4-yl) ethan-1-one (2l). 
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Figure FS32. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of1-([1’1biphenyl]-4-yl) ethan-1-one (2l). 
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Figure FS33. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of 1’1-biphenyl-4-Carbaldehyde (2m).
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Figure FS34. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of 1’1-biphenyl-4-Carbaldehyde (2m).
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Figure FS35. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of 5-fluoro-[1’1biphenyl]-2-amine (2n).
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Figure FS36. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of 5-fluoro-[1’1biphenyl]-2-amine (2n).
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Figure FS37. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of 1,1’:4’,1”-terphenyl (2o).
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Figure FS38. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of 1,1’:4’,1”-terphenyl (2o).
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Figure FS39. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of 1,5-diphenylpentane (2p).
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Figure FS40. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of 1,5-diphenylpentane (2p).
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Figure FS41. 1 H NMR (600 MHz, 25 ˚C, CDCl3) spectrum of 1’1biphenyl-4-ol (2q).
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Figure FS42.13 C {1 H} NMR (150 MHz, 25 ˚C, CDCl3) spectrum of 1’1biphenyl-4-ol (2q).
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Figure FS43. 1 H NMR (600 MHz, 25 ˚C, CDCl3) spectrum of 1’1biphenyl-4-thiol (2r).
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Figure FS44.13 C {1 H} NMR (150 MHz, 25 ˚C, CDCl3) spectrum of 1’1biphenyl-4-thiol (2r).
[image: ] [image: ]
Figure FS45. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of 2-(4-Methoxyphenyl) thiophene (2s)
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Figure FS46. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of 2-(4-Methoxyphenyl) thiophene (2s)
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Figure FS47. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of methyl-4amino-4’-methoxy-[1,1’-biphenyl]-3-carboxylate (2t)
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Figure FS48. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of methyl-4amino-4’-methoxy-[1,1’-biphenyl]-3-carboxylate (2t)
Different aryl olefin and aryl halide using the reaction.








NMR data of Heck-Mizoroki coupling products
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Following the general procedure, Styrene (62 mg, 0.60 mmol) and 4-Bromoaniline (69 mg, 0.40 mmol) afforded 3a as a white solid (68 mg, 87%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 7.52 - 7.50 (d, J = 7.3 Hz, 2H, Ar-H), 7.42 - 7.41 (d, J = 7.7 Hz, 1H, Ar-H), 7.40 - 7.34 (d, J = 7.8 Hz, 2H, Ar-H), 7.28 - 7.26 (d, J = 7.4 Hz, 1H, Ar-H), 7.14 - 7.09 (m, 2H, Ar-H), 6.99 (d, J = 16.1 Hz, 1H, CH), 6.83 - 6.79 (t, J = 7.1 Hz, 1H, Ar-H), 6.72 (d, J = 16 Hz, 1H, CH), 3.81(s, 2H, NH2).  13C{1H} NMR (100 MHz, CDCl3): C 144.1, 137.7, 130.5, 128.8, 128.8, 127.7, 127.4, 126.6, 124.4, 124.0, 119.3, 116.4 ppm. NMR data are in accordant with the literature.14
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Following the general procedure, Styrene (62 mg, 0.60 mmol) and 1-iodo-4-nitrobenzene (100 mg, 0.40 mmol) afforded 3b as a white solid (81mg, 90%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 8.22 - 8.20 (d, J = 8.8 Hz, 2H, Ar-H), 7.64 - 7.61 (d, J = 8.8 Hz, 2H, Ar-H), 7.56 - 7.54 (d, J = 7.2 Hz, 2H, Ar-H), 7.42 - 7.38 (t, J = 7.4 Hz, 2H, Ar-H), 7.35 - 7.33(t, J = 7.2 Hz, 1H, Ar-H), 7.25 (d, J = 16 Hz, 1H, CH), 7.14 (d, J = 16.3 Hz, 1H, CH).  13C{1H} NMR (100 MHz, CDCl3): C 146.9, 143.0, 138.8, 136.3, 133.4, 129.0, 128.0, 127.2, 126.0, 126.4, 124.3 ppm. NMR data are in accordant with the literature.10

[image: ](E)-4-styrlbenzonitrile (3c) 



Following the general procedure, Styrene (31 mg, 0.30 mmol) and 4-iodobenzonitrile (46 mg, 0.20 mmol) afforded 3c as a white solid (34 mg, 83%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 7.65 - 7.63 (d, J = 8 Hz, 2H, Ar-H), 7.60 - 7.57 (d, J = 6 Hz, 2H, Ar-H), 7.55 - 7.53 (d, J = 8 Hz, 2H, Ar-H), 7.41 - 7.37 (t, J = 8 Hz, 2H, Ar-H), 7.34 - 7.32 (d, J = 8 Hz, 1H, Ar-H), 7.20 (d J = 16 Hz, 1H, CH), 7.09 (d J = 16.3 Hz, 1H, CH). 13C{1H} NMR (100 MHz, CDCl3): C 141.0, 136.4, 132.6, 132.5, 129.0, 128.8, 127.5, 127.0, 126.9, 110.7 ppm. NMR data are in accordant with the literature.10

(E)-4-styrlbenzaldehyde (3d) 
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Following the general procedure, Styrene (31 mg, 0.30 mmol) and 4-bromobenzaldehyde (38 mg, 0.20 mmol) afforded 3d as a white solid (37 mg, 86%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 9.97, (s, 1H, CHO), 7.86 - 7.84 (d, J = 8.2 Hz, 2H, Ar-H), 7.64 - 7.62 (d, J = 8.2 Hz, 2H, Ar-H), 7.54 - 7.52 (d, J = 7.4 Hz, 2H, Ar-H), 7.40 - 7.36 (d, J = 8.1 Hz, 2H, Ar-H),, 7.32 - 7.30 (d, J = 7.9 Hz, 1H, Ar-H), 7.23 (d, J = 16 Hz, 1H, CH), 7.12 (d, J = 16.3 Hz, 1H, CH). 13C{1H} NMR (100 MHz, CDCl3): C 191.7, 143.5, 136.6, 135.4, 132.3, 130.3, 128.9, 128.6, 127.4, 127.0 ppm. NMR data are in accordant with the literature.10
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Following the general procedure, 4-methoxystyrene (80 mg, 0.60 mmol) and 2-bromoaniline (69 mg, 0.40 mmol) afforded 3e as a white solid (79 mg, 88%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 7.45 - 7.43 (d, J = 8.7 Hz, 2H, Ar-H), 7.38 - 7.37 (d, J = 7.7 Hz, 1H, Ar-H), 7.10 - 7.03 (m, 2H, Ar-H), 6.99 - 6.95 (d, J = 8.Hz, 2H, Ar-H),, 6.89 (d, J = 16 Hz, 1H, CH),, 6.81 - 6.77 (m, 1H, Ar-H), 6.70 (d, J = 16 Hz, 1H, CH), 3.82 (s, 3H, OCH3), 3.78 (s 2H, NH2),.13C{1H} NMR (100 MHz, CDCl3): C 159.4, 143.9, 130.6, 130.0, 128.4, 127.8, 127.2, 124.3, 122.2, 119.3, 116.3, 114.3, 55.5 ppm. NMR data are in accordant with the literature.15
 (E)-4-(4-methoxystyryl) aniline (3f) 
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Following the general procedure, 4-methoxystyrene (80 mg, 0.60 mmol) and 4-bromoaniline (69 mg, 0.40 mmol) afforded 3f as a white solid (81 mg, 90%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 7.22 - 7.20 (d, J = 8.8 Hz, 2H, Ar-H), 7.08 - 7.06 (d, J = 8.6 Hz, 2H, Ar-H), 6.79 - 6.77 (d, J = 8.8 Hz, 2H, Ar-H), 6.56 - 6.54 (d, J = 8.6 Hz, 2H, Ar-H), 5.19 (d, J = 16 Hz, 1H, CH), 5.14 (d, J = 16 Hz, 1H, CH), 3.74 (s, 3H, OCH3). 13C{1H} NMR (100 MHz, CDCl3): C 159.3, 149.3, 146.2, 134.7, 132.2, 129.6, 129.4, 114.7, 113.5, 110.8, 55.4 ppm. NMR data are in accordant with the literature.15
(E)-4-(4-methoxystyryl)-2-methylaniline (3g) 
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Following the general procedure, 4-methoxystyrene (80 mg, 0.60 mmol) and 4-bromo-2-methylaniline (75 mg, 0.40 mmol) afforded 3g as a white solid (84 mg, 88%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). Yield: 88%. 1H NMR (400 MHz, CDCl3): H 7.39 - 7.37 (d, J = 8.8 Hz, 2H, Ar-H), 7.19 - 7.15 (m, 2H, Ar-H), 6.86 (m, 3H, Ar-H), 6.85 (d, J = 16 Hz, 1H, CH), 6.60 (d, J = 16 Hz, 1H, CH), 3.77 (s, 3H, OCH3), 3.61 (s, 2H, NH2), 2.14 (s, 3H, CH3). 13C{1H} NMR (100 MHz, CDCl3): C 158.8, 144.2, 130.9, 128.6, 128.4, 127.2, 126.9, 125.3, 124.5, 122.4, 115.1, 114.1, 55.3, 17.5 ppm. HRMS (ESI+): m/z calculated for C16H17NO: (240.1378) [M+H] +; found: (240.1383). 
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Following the general procedure, 4-methoxystyrene (80 mg, 0.60 mmol) and 1-iodo-4-nitrobenzene (100 mg, 0.40 mmol) afforded 3h as a white solid (71 mg, 79%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 8.21 - 8.19 (d, J = 8.9 Hz, 2H, Ar-H), 7.61 - 7.58 (d, J = 8.7 Hz, 2H, Ar-H), 7.51 - 7.49 (d, J = 8.7 Hz, 2H, Ar-H), 7.23 (d, J = 16.3 Hz, 1H, CH), 7.01 (d, J = 16.3 Hz, 1H, CH), 6.94 - 6.92 (d, J = 8.8 Hz, 2H, Ar-H), 3.85(s, 3H, OCH3). 13C{1H} NMR (100 MHz, CDCl3): C 160.4, 146.6, 144.4, 133.1, 129.1, 128.6, 126.6, 124.3, 124.2, 114.5, 55.5 ppm. NMR data are in accordant with the literature.16 

(E)-4-(4-methoxystyryl) benzonitrile (3i) 
[image: Icon, arrow
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Following the general procedure, 4-methoxystyrene (40 mg, 0.30 mmol) and 4-iodobenzonitrile (46 mg, 0.20 mmol) afforded 3i as a white solid (38 mg, 82%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 7.60 - 7.58 (d, J = 8.4 Hz, 2H, Ar-H), 7.53 - 7.51 (d, J = 8.4 Hz, 2H, Ar-H), 7.47 - 7.45 (d, J = 8.7 Hz, 2H, Ar-H), 7.14 (d, J = 16.3 Hz, 1H, CH), 6.95 (d, J = 7.9 Hz, 1H, Ar-H), 6.92 (d, J =16.3 Hz, 1H, CH),6.90 (d, J = 8.0 Hz, 1H, Ar-H), 3.82 (s, 3H, OCH3). 13C{1H} NMR (100 MHz, CDCl3): C 160.1, 142.2, 132.4, 131.9, 130.6, 129.0, 128.3, 126.6, 124.5, 119.2, 114.3, 113.7, 109.0, 55.4 ppm. NMR data are in accordant with the literature.16

(E)-1-Chloro-4-(4-nitrostyryl) benzene (3j)[image: Icon  Description automatically generated]




Following the general procedure, 4-chlorostyrene (83 mg, 0.60 mmol) and 4-iodonitrobenzene (100 mg, 0.40 mmol) afforded 3j as a white solid (80 mg, 77%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 8.24 - 8.22 (d, J = 8.9 Hz, 2H, Ar-H), 7.64 - 7.62 (d, J = 8.8 Hz, 2H, Ar-H), 7.49 - 7.47 (d, J = 8.5 Hz, 2H, Ar-H), 7.38 - 7.36 (d, J = 8.5 Hz, 2H, Ar-H), 7.22 (d, J = 16.4 Hz, 1H, CH), 7.11 (d, J = 16.3 Hz, 1H, CH). 13C{1H} NMR (100 MHz, CDCl3): C 143.6, 134.7, 132.1, 129.3, 128.3, 127.1, 127.0, 124.3 ppm. NMR data are in accordant with the literature.17
(E)-4-(4-Chlorostyryl) benzonitrile (3k) [image: Icon  Description automatically generated]


Following the general procedure, 4-chlorostyrene (41 mg, 0.30 mmol) and 4-bromobenzonitrile (38 mg, 0.20 mmol) afforded 3k as a white solid (41 mg, 82%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (400 MHz, CDCl3): H 7.64 - 7.62 (d, J = 8.4 Hz, 2H, Ar-H), 7.57 - 7.55 (d, J = 8 Hz, 2H, Ar-H), 7.46 - 7.44 (d, J = 8.5 Hz, 2H, Ar-H), 7.36 - 7.34 (d, J = 8.5 Hz, 2H, Ar-H), 7.15 (d, J = 16.3 Hz, 1H, CH), 7.04 (d J = 16.3 Hz, 1H, CH). 13C{1H} NMR (100 MHz, CDCl3): C 141.6, 134.9, 134.4, 132.6, 131.1, 129.2, 128.2, 127.4, 127.0, 119.1, 110.9 ppm. NMR data are in accordant with the literature.18

E-1-fluoro-4-(4-nirostyrlbenzene (3l).[image: Icon  Description automatically generated]




Following the general procedure, 1-fluoro-4-vinylbenzene (73 mg, 0.60 mmol) and 4-iodonitrobenzene (100mg, 0.40 mmol) afforded 3l as a white solid (84 mg, 86%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (600 MHz, CDCl3): H 8.22 - 8.20 (d, 2H, Ar-H), 7.62 - 7.60 (d, J = 8.9 Hz, 2H, Ar-H), 7.54 - 7.51 (d, J = 8.8 Hz, 2H, Ar-H), 7.24 - 7.21 (d, J = 16.3 Hz, 1H, CH), 7.09 (t, J = 8.6 Hz, 2H, Ar - H), 7.05 (d, J = 16.3 Hz, 1H, CH). 13C{1H} NMR (150 MHz, CDCl3): C 163.9, 162.3, 146.9, 143.8, 138.8, 132.5, 132.5, 132.1, 128.8, 128.7, 126.9, 126.2, 126.2, 124.9, 124.3, 116.1, 115.0 ppm. NMR data are in accordant with the literature.19
 
E-1-fluoro-4-(4-nirostyrlbenzoitrile (3m).
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Following the general procedure, 1-fluoro-4-vinylbenzene (36 mg, 0.30 mmol) and 4-bromobenzonitrile (38 mg, 0.20 mmol) afforded 3m as a white solid (42 mg, 90%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (600 MHz, CDCl3): H 7.85 (d, J = 8.5 Hz, 2H, Ar-H), 7.63 (d, J = 8.5 Hz, 1H, Ar-H), 7.42 (d, J = 16.3 Hz, 1H, Ar-H), 7.37 (d, J = 8.8 Hz, 2H, CH), 7.27 - 7.24 (t, J = 8.7 Hz, 2H, Ar - H), 7.05 (d, J = 16.3 Hz, 1H, CH). 13C{1H} NMR (150 MHz, CDCl3): C 163.9, 146.9, 143.8, 138.8, 132.5, 132.1, 128.8, 128.7, 126.2, 126.2, 126.2, 124.9, 124.3, 116.1, 115.0, 102.9 ppm. NMR data are in accordant with the literature.19

(E)-4-(4-methoxystyryl) benzenethiol (3n).
[image: Icon  Description automatically generated]



Following the general procedure, 4-methoxystyrene (40 mg, 0.30 mmol) and 4-bromothiophenol (38mg, 0.20 mmol) afforded 3n as a white solid (37 mg, 76%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). 1H NMR (600 MHz, CDCl3): H 7.36 (m, 1H, Ar-H), 7.35 - 7.36 (m, 2H, Ar-H), 7.18 (m, 1H, Ar-H), 7.16 (m, 2H, Ar-H), 7.15 (m, 1H, Ar-H), 7.05 (m, 2H, Ar-H), 7.02 (d, J = 16.3 Hz, 1H, Ar-H), 6.76 (d, J = 16.3 Hz, 1H, CH) 3.72 (s, 3H, OCH3) 2.41 (s, 1H, SH). 13C{1H} NMR (150 MHz, CDCl3): C 158.4, 135,8, 132.9, 132.6, 132.1, 131.5, 130.8, 129.6, 128.6, 127.2,114.1, 55.40 ppm. NMR data are in accordant with the literature.20

Methyl-(E)-2-amino-5-(4-methoxystyryl) benzoate (3o).
[image: Icon  Description automatically generated]



Following the general procedure, 4-methoxystyrene (40 mg, 0.30 mmol) and methyl-2-amino-5-bromobenzoate (47 mg, 0.20 mmol) afforded as a white solid (40 mg, 70%) after purification by column chromatography over silica (using petroleum ether and ethyl acetate as eluents). Yield: 70%. 1H NMR (600 MHz, CDCl3): H 7.95 (d, J = 6.2 Hz, 2H, Ar-H), 7.48 (d, J = 8.6 Hz, 2H, Ar-H), 7.42 - 7.40 (m, 2H, Ar-H), 6.89 (d, J = 16.3 Hz, 1H, CH), 7.27 - 7.24 (m, 2H, Ar - H), 6.66 (d, J = 16.3 Hz, 1H, CH), 5.78 (s, 2H, NH2), 3.90 (s, 3H, OCH3), 3.82 (s, 3H, OCH3). 13C{1H} NMR (150 MHz, CDCl3): C 168.5, 158.9, 149.7, 131.6, 130.5, 129.5, 127.3, 126.4, 125.0, 125.0, 117.1.2, 114.1, 110.7, 116.1, 55.3, 51.7 ppm.
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Figure FS49. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of (E)-4-styrylaniline (3a).
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Figure FS50. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of (E)-4-styrylaniline (3a).
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Figure FS51. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of E-1-nitro-4-styrylbenzene (3b).
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Figure FS52. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of E-1-nitro-4-styrylbenzene (3b).
[image: ][image: ]
Figure FS53. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of E-4-styrlbenzonitrile (3c).
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Figure FS54. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of E-4-styrlbenzonitrile (3c).
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Figure FS55. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of E-4-styrlbenzaldehyde (3d).
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Figure FS56. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of E-4-styrlbenzaldehyde (3d).
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Figure FS57. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of (E)-2-(4-methoxystyryl) aniline (3e).
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Figure FS58. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of (E)-2-(4-methoxystyryl) aniline (3e).
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Figure FS59. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of (E)-4-(4-methoxystyryl) aniline (3f).
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Figure FS60. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of (E)-4-(4-methoxystyryl) aniline (3f).
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Figure FS61. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of (E)-4-(4-methoxystyryl) 2-methylaniline (3g).
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Figure FS62. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of (E)-4-(4-methoxystyryl) 2-methylaniline (3g).
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Figure FS63. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of (E)-1-methoxy-4-(4-nitrostyryl) benzene (3h).
[image: Icon

Description automatically generated][image: ]
Figure FS64. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of (E)-1-methoxy-4-(4-nitrostyryl) benzene (3h).
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Figure FS65. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of (E)-4-(4-methoxystyryl) benzonitrile (3i).
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Figure FS66. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of (E)-4-(4-methoxystyryl) benzonitrile (3i).
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Figure FS67. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of (E)-1-Chloro-4-(4-nitrostyryl) benzene (3j).
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Figure FS68. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of of (E)-1-Chloro-4-(4-nitrostyryl) benzene (3j).
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Figure FS69. 1H NMR (400 MHz, 25 ˚C, CDCl3) spectrum of (E)-4-(4-Chlorostyryl) benzonitrile (3k).
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Figure FS70. 13C{1H} NMR (100 MHz, 25 ˚C, CDCl3) spectrum of (E)-4-(4-Chlorostyryl) benzonitrile (3k).
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Figure FS71. 1H NMR (600 MHz, 25 ˚C, CDCl3) spectrum of E-1-fluoro-4-(4-nirostyrlbenzene (3l).
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Figure FS72. 13C{1H} NMR (150 MHz, 25 ˚C, CDCl3) spectrum of E-1-fluoro-4-(4-nitrostyrlbenzene (3l).
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Figure FS73. 1 H NMR (600 MHz, 25 ˚C, CDCl3) spectrum of E-1-fluoro-4-(4-nirostyrlbenzoitrile (3m).
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Figure FS74. 13C{1H} NMR (150 MHz, 25 ˚C, CDCl3) spectrum of E-1-fluoro-4-(4-nitrostyrlbenzoitrile (3m).
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Figure FS75. 1 H NMR (600 MHz, 25 ˚C, CDCl3) spectrum of (E)-4-(4-methoxystyryl) benzenethiol (3n). 
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Figure FS76. 13C{1H} NMR (150 MHz, 25 ˚C, CDCl3) spectrum of (E)-4-(4-methoxystyryl) benzenethiol (3n). 
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Figure FS77. 1 H NMR (600 MHz, 25 ˚C, CDCl3) spectrum of Methyl-(E)-2-amino-5-(4-methoxystyryl) benzoate (3o).
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Figure FS78. 13C{1H} NMR (150 MHz, 25 ˚C, CDCl3) spectrum of Methyl(E)-2-amino-5-(4-methoxystyryl) benzoate (3o). 
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