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General Information Method 

Nuclear magnetic resonance spectra were recorded in CDCl3, 1H NMR (400 MHz) and 13C NMR (100 MHz), at ambient 
temperature. Chemical shifts (δ) for all protons are reported in parts per million (ppm) and were measured relative to the 
residual CHCl3 resonance as an internal reference in the deuterated solvent. Chemical shifts were reported as parts per 
million (δ in ppm) using tetramethylsilane (TMS) as internal standard or by reference to proton resonances resulting from 
incomplete deuteration of the NMR solvent. The following abbreviations were used to describe the multiplicities: when 
appropriate s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, dd = doublet of doublet. The high resolution mass 
spectra were performed on a double focusing magnetic sector mass spectrometer using EI at 70 eV. Reactions were 
monitored using thin-layer chromatography on commercially prepared silica gel plates and visualized by either UV 
irradiation or by staining with I2. Chemical yields are referred to the pure isolated substances. Chromatographic purification 
of the label compounds was accomplished by column chromatography using 100− 200 mesh size silica gels. 

General Experimental Procedure for Sequential Sonogashira-Sonogashira Coupling Reaction and Analytic Data 5a-j: 
To a solution of 1,2-Dihaloarene 1 (0.5 mmol) in DMF (2 mL),  2 mol% of Pd(PPh3)2Cl2 was added. The reaction vial was then 
sealed and flushed with nitrogen. Then, 1.5 equiv of Et3N and 0.51 mmol of alkyne 2 were added to the reaction mixture. The reaction 
was then stirred at 25 °C until TLC revealed complete conversion of the starting material. After the completion of the first coupling 
reaction (Monitored by TLC) 3 mol% of Pd(PPh3)2Cl2, 0.51 mmol of alkyne 2 and 1.5 equiv of Et3N was added under nitrogen 
atmosphere. The reaction was then stirred at 80 °C until TLC revealed complete conversion of the starting material. The reaction 
mixture was then allowed to cool and diluted with H2O and extracted with EtOAc (3X10 mL). The combined organic layers were dried 
over Na2SO4, concentrated under vacuum, and purified by column chromatography using 100− 200 mesh size silica gels (hexane) to 
afford the corresponding product.  

1-((4-methoxyphenyl)ethynyl)-2-(phenylethynyl)benzene (5a) The product was obtained as a colorless oil; (126.2 mg, 
82%),  1H NMR (400 MHz, CDCl3) δ 7.51–7.46 (m, 3H), 7.45–7.42 (m, 2H), 7.38 (d, J = 8.6 Hz, 1H),  7.28–7.26 (m, 3H), 
7.23–7.20 (m, 2H) 6.79 (d, J = 8.2 Hz, 2H), 3.76 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 159.7, 133.1, 131.7, 131.6, 131.5, 
128.9, 128.4, 128.1, 128.0, 127.6, 123.3, 115.4, 114.0, 93.7, 93.4, 88.4, 87.1, 55.3; HRMS (EI) Calcd for C23H16O requires 
(M+) 308.1201 found 308.1200. 

1-((4-Ethylphenyl)ethynyl)-2-(phenylethynyl)benzene (5b). The product was obtained as a colorless oil; (122.4 mg, 80%), 
1H NMR (400 MHz, CDCl3) δ 7.58–7.53 (m, 3H), 7.49 (d, J = 8.0 Hz, 2H), 7.34–7.32 (m, 3H), 7.30–7.26 (m, 2H), 7.21–
7.15 (m, 3H), 2.66 (q, J = 7.6 Hz, 2H), 1.24 (t, J = 7.6 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 145.0, 131.9, 131.8, 131.7, 
129.4, 129.0, 128.5, 128.07, 128.06, 127.9, 127.8, 127.7, 125.8, 120.6, 94.0, 93.6, 88.5, 87.8, 29.0, 15.4. HRMS (EI)  Calcd 
for  C24H18 requires (M+) 306.1409 found 306.1410. 

1-((4-Ethylphenyl)ethynyl)-2-(p-tolylethynyl)benzene (5c).The product was obtained as a colorless oil; (126.4 mg, 79%), 
1H NMR (400 MHz, CDCl3) δ 7.54–7.51 (m, 2H), 7.46 (t, J = 8.2 Hz, 4H), 7.28–7.25 (m, 2H), 7.15 (t, J = 8.2 Hz, 4H), 2.65 
(q, J = 8.0 Hz, 2H), 2.35 (s, 3H), 1.23 (t, J = 7.6 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 144.8, 138.5, 131.6, 131.5, 129.1, 
128.8, 127.9, 127.8, 125.9, 120.5, 120.2, 93.76, 93.72, 87.7, 28.8, 21.5, 15.3; HRMS (EI) Calcd for C25H20 requires (M+) 
320.1565 found 320.1566. 

1-((4-Butylphenyl)ethynyl)-2-(p-tolylethynyl)benzene (5d). The product was obtained as a yellow oil; (130.5 mg, 75%), 
1H NMR (400 MHz, CDCl3) δ 7.56–7.54 (m, 2H), 7.50–7.47 (m, 4H), 7.30–7.27 (m, 2H), 7.17–7.14 (m, 4H), 2.63 (t, J = 8.0 
Hz, 2H), 2.37 (s, 3H), 1.65 (m, 2H), 1.39-1.34 (m, 2H), 0.94 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 143.5, 
138.5, 131.9, 131.7, 131.4, 131.2, 129.6, 129.4, 128.8, 128.6, 128.2, 127.9, 127.3, 125.9, 120.4, 120.3, 93.8, 93.7, 87.8, 35.6, 
33.3, 22.3, 21.4, 13.9. HRMS (EI)  Calcd for C27H24 requires (M+) 348.1878 found 348.1878.  

3-((2-(m-Tolylethynyl)phenyl)ethynyl)thiophene (5e). The product was obtained as a colorless oil; (108.7 mg, 73%),1H 
NMR (400 MHz, CDCl3) δ 7.56–7.53 (m, 3H), 7.39–7.36 (m, 2H), 7.31–7.29 (m, 3H), 7.26–7.24 (m, 1H), 7.23–7.222 (m, 
1H), 7.16-7.14 (m, 1H), 2.33 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 138.0, 132.3, 131.62, 131.59, 129.9, 129.3, 128.8, 
128.6, 128.3, 127.9, 127. 89, 125.9, 125.4, 123.1, 122.4, 93.9, 88.7, 88.0,  87.9, 21.2. HRMS (EI) Calcd for C21H14S (M+) 
298.0816 found 298.0816. 

1-((4-Methoxyphenyl)ethynyl)-2-((4-(trifluoromethoxy)phenyl) ethynyl)benzene (5f). The product was obtained as a 
colorless oil; (135.2 mg, 69%), 1H NMR (400 MHz, CDCl3) δ 7.54–7.52 (m, 2H), 7.47–7.44 (m, 6H), 7.18 (d, J = 8.0 Hz, 
2H), 6.88–6.85 (m, 2H), 3.81 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 159.8, 148.9, 133.1, 131.5, 131.4, 123.8, 122.2, 121.9, 
121.6, 120.9, 119.1, 115.0, 114.0, 91.5, 90.0, 89.5, 87.8, 55.3; HRMS (EI) Calcd for C24H15F3O2 (M+) 392.1024 found 
392.1024. 
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2,3-bis((4-Methoxyphenyl)ethynyl)thiophene (5g). The product was obtained as a yellow oil; (130.7 mg, 76%), 1H NMR 
(400 MHz, CDCl3) δ 7.48 (d, J = 8.8 Hz, 4H), 7.17 (d, J = 5.2 Hz, 1H), 707 (d, J = 4.8, 1H), 6.89–6.86 (m, 4H), 3.82 (s, 6H); 
13C NMR (100 MHz, CDCl3) δ 159.9, 159.7, 133.0, 132.9, 129.4, 126.4, 126.0, 125.5, 115.3, 115.0, 114.05, 114.01 97.4, 
93.4, 82.8, 80.8, 55.3; HRMS (EI) Calcd for C22H16O2S (M+) 344.0871, found 344.0872. 

4-((3-((4-Methoxyphenyl)ethynyl)thiophen-2-yl)ethynyl)-N,N-dimethylaniline (5h). The product was obtained as a 
yellow oil; (117.8 mg, 66%), 1H NMR (400 MHz, CDCl3) δ 7.50–7.48 (m, 2H), 7.43–7.41 (m, 2H), 7.15 (d, J = 5.1 Hz, 1H), 
7.06 (d, J = 5.1 Hz, 1H),  6.87 (d, J = 8.8 Hz, 2H), 6.65 (d, J = 8.8 Hz, 2H), 3.82 (s, 3H), 2.99 (s, 6H); 13C NMR (100 MHz, 
CDCl3) δ 159.8, 150.1, 132.9, 132.7, 129.4, 127.1, 125.3, 125.1, 115.2, 114.0, 111.8, 109.9, 97.2, 94.8, 82.1, 81.1, 55.3, 
40.1; HRMS (EI) Calcd for C23H19NOS requires (M+) 357.1187, found 357.1188. 

2,3-bis(p-tolylethynyl)pyridine (5i). The product was obtained as a yellow oil; (112.0 mg, 73%), 1H NMR (400 MHz, 
CDCl3) δ 8.54–8.52 (m, 1H), 7.83–7.81 (m, 1H), 7.53 (d, J = 8.0 Hz, 2H), 7.47 (d, J = 8.0 Hz, 2H), 7.22–7.15 (m, 5H), 2.39 (s, 
3H), 2.38 (s, 3H), 13C NMR (100 MHz, CDCl3) δ 148.5, 145.1, 139.4, 139.1, 138.7, 132.0, 131.6, 129.2, 129.16, 123.0, 121.8, 
119.6, 119.2, 96.2, 93.6, 87.4, 85.4, 21.6, 21.55; HRMS (EI) Calcd for C23H17N requires (M+) 307.1361, found 307.1360. 

4-((2-((4-Methoxyphenyl)ethynyl)pyridin-3-yl)ethynyl)aniline (5j). The product was obtained as a yellow oil; (108.5 mg, 
67%), 1H NMR (400 MHz, CDCl3) δ 8.49 (dd, J = 8.4 Hz, 1H), 7.78 (dd, J = 8.0 Hz, 1H), 7.52 (d, J = 8.8 Hz, 2H), 7.43 (d, J 
= 8.0 HJz, 2H), 7.17–7.14 (m, 1H), 6.89 (d, J = 8.8 Hz, 2H), 6.62 (d, J = 8.8 Hz, 2H), 3.84 (s, 3H); 13C NMR (100 MHz, 
CDCl3) δ 160.0, 148.3, 147.5, 145.3, 138.5, 133.6, 133.1, 122.6, 121.3, 114.8, 114.6, 114.1, 111.4, 95.8, 94.7, 86.5, 85.0, 
55.3; IR spectrum in film (vmax, cm‒1) 3481, 3361, 2256, 2150, 1315; HRMS (EI) Calcd for C22H16N2O requires (M+) 
324.1263, found 324.1263. 

General experimental procedure for sequential Sonogashira/Suzuki coupling reaction and Analytic data 6a-j: To a 
solution of 1,2-Dihaloarene 1 (0.5 mmol) in  DMF (2 mL), 2 mol% of Pd(PPh3)2Cl2 was added. The reaction vial was then sealed 
and flushed with nitrogen. Then, 1.5 equiv of Et3N and 0.51 mmol of alkyne 2 were added to the reaction mixture. The reaction was 
then stirred at 25 °C until TLC revealed complete conversion of the starting material. After the completion of the first coupling 
reaction (Monitored by TLC) 3 mol% of Pd(PPh3)2Cl2, 0.5 mmol of boronic acid 3, 1.5 equiv of Et3N  and 0.5 mL of  EtOH was 
added under nitrogen atmosphere. The reaction was then stirred at 100 °C until TLC revealed complete conversion of the starting 
material. The reaction mixture was then allowed to cool and diluted with H2O and extracted with EtOAc (3X10 mL). The combined 
organic layers were dried over Na2SO4, concentrated under vacuum, and purified by column chromatography using 100−200 mesh 
size silica gels (hexane) to afford the corresponding product.  

4'-Methoxy-2-phenylethynyl-biphenyl (6a).The product was obtained as a colorless oil; (120.7 mg, 85%), 1H NMR (400 
MHz, CDCl3) δ 7.56–7.53 (m, 3H), 7.33–7.27 (m, 4H), 7.23–7.20 (m, 4H), 6.92 (d, J = 8.8 Hz, 2H), 3.80 (s, 3H); 13C NMR 
(100 MHz, CDCl3) δ 159.2, 143.5, 133.0, 131.4, 130.6, 129.4, 128.6, 128.4, 128.2, 126.7, 123.6, 121.5, 113.4, 92.2, 89.7, 
55.4; HRMS (EI) Calcd for C21H16O requires (M+) 284.1201, found 284.1202. 

4'-Ethyl-2-(phenylethynyl)-1,1'-biphenyl (6b). The product was obtained as a colorless oil; (115.6 mg, 82%),1H NMR 
(400 MHz, CDCl3) δ 7.63–7.57 (m, 3H), 7.42–7.36 (m, 2H), 7.35–7.31 (m, 2H), 7.30–7.26 (m, 6H), 2.71 (q,  J = 8.0 Hz, 
2H), 1.29 (t, J = 7.6 Hz, 3H);  13C NMR (100 MHz, CDCl3) δ 143.8, 143.5, 137.8, 132.8, 131.3, 129.4, 129.3, 128.5, 128.2, 
128.0, 127.4, 126.8, 123.5, 121.4, 92.1, 89.6, 28.6, 15.6;  HRMS (EI) Calcd for C22H18 requires (M+) 282.1409, found 
282.1409. 

2-((4-Ethylphenyl)ethynyl)-4'-methoxy-1,1'-biphenyl (6c). The product was obtained as a white oil; (129.4 mg, 83%),1H 
NMR (400 MHz, CDCl3) δ 7.56–7.53 (m, 3H), 7.31–7.28 (m, 2H), 7.23–7.19 (m, 3H), 7.05 (d, J = 8.7 Hz, 2H),  6.92–6.90 
(m, 2H), 3.80 (s, 3H), 2.55 (q,  J = 8.2 Hz, 2H), 1.14 (t, J = 7.8 Hz, 3H);  13C NMR (100 MHz, CDCl3) δ 159.0, 144.5, 143.3, 
133.1, 132.8, 131.3, 130.5, 129.3, 128.3, 127.8, 126.6, 121.6, 113.3, 92.3, 88.9, 55.3, 28.8, 15.4;  HRMS (EI) Calcd for 
C23H20O requires (M+) 312.1514, found 312.1519. 

4'-((4-Fluorophenoxy)methyl)-2-(p-tolylethynyl)-1,1'-biphenyl (6d). The product was obtained as a colorless oil; (154.8 
mg, 79%), 1H NMR (400 MHz, CDCl3) δ 8.51 (d, J = 8.0 Hz, 1H), 8.46 (s, 1H), 7.82–7.80 (m, 1H), 7.61–7.56 (m, 2H), 
7.53–7.49 (m, 1H), 7.41–7.39 (m, 2H), 7.30–7.24 (m, 6H), 6.97 (t, J = 8.8 Hz, 2H), 4.20 (s, 2H), 2.45 (s, 3H);  13C NMR 
(100 MHz, CDCl3) δ 162.6 (d, J = 242.5 Hz, 1C), 158.2, 143.2, 138.3, 133.5, 133.0, 132.8, 131.3, 130.6, 129.5, 129.4 (d, J = 
2.9 Hz, 1C), 129.1, 128.4, 126.8 (d, J = 6.7 Hz, 1C), 121.6, 120.5, 115.6 (d, J = 23.9 Hz, 1C), 114.3, 92.4, 89.0, 69.4, 21.6;  
HRMS (EI) Calcd for C28H21FO requires (M+): 392.1576, found 392.1576. 

4'-Ethyl-2-((4-ethylphenyl)ethynyl)-1,1'-biphenyl (6e). The product was obtained as a colorless oil; (127.1 mg, 82%),1H 
NMR (400 MHz, CDCl3) δ 7.60–7.57 (m, 2H), 7.52 (dd, J = 7.9 and 6.4 Hz, 2H), 7.49 (d, J = 7.9 Hz, 3H),  7.28–7.24 (m, 
2H), 7.18–7.12 (m, 3H), 2.63 (q, J = 8.0 Hz, 4H), 1.22 (t,  J = 7.3 Hz, 6H);  13C NMR (100 MHz, CDCl3) δ 144.4, 143.7, 
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143.4, 137.9, 132.8, 131.3, 129.4, 129.3, 128.3, 127.8, 127.3, 126.7, 121.7, 120.7, 92.3, 88.9, 28.8, 28.6, 15.6, 15.3; HRMS 
(EI) Calcd for C24H22 requires (M+) 310.1722, found 310.1722. 

2'-((4-(tert-Butyl)phenyl)ethynyl)-N,N-dimethyl-[1,1'-biphenyl]-4-amine (6f). The product was obtained as a yellow oil; 
(137.6 mg, 78%), 1H NMR (400 MHz, CDCl3) δ 7.63–7.59 (m, 3H), 7.41-7.39 (m, 1H), 7.36–7.30 (m, 5H), 7.24–7.21 (m, 
1H), 6.81 (d, J = 8.8 Hz, 2H), 3.01 (s, 6H), 1.30 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 151.1, 149.9, 143.7, 133.0, 131.1, 
130.1, 129.1, 128.3, 125.9, 125.2, 121.2, 120.7, 111.9, 92.0, 89.4, 40.6, 34.7, 31.2;  HRMS (EI) Calcd for C26H27N requires 
(M+) 353.2143, found 353.2142. 

3-(p-Tolyl)-2-(p-tolylethynyl)thiophene (6g). The product was obtained as a colorless oil; (105.1 mg, 73%), 1H NMR (400 
MHz, CDCl3) δ 7.76 (d, J = 8.4 Hz, 2H), 7.38 (d, J = 8.0 Hz, 2H),  7.28–7.14 (m, 3H), 7.22–7.20 (m, 1H), 7.15 (d, J = 8.0 
Hz, 2H), 2.41 (s, 3H), 2.37 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 144.4, 138.4, 137.3, 132.6, 131.1, 129.1, 127.9, 127.8, 
126.1, 120.1, 117.8, 95.2, 82.8, 21.5, 21.2;  HRMS (EI) Calcd for C20H16S requires (M+) 288.0973, found 288.0972. 

2-((4-Butylphenyl)ethynyl)-3-(3,4-dimethoxyphenyl)thiophene (6h). The product was obtained as a colorless oil; (133.4 
mg, 71%), 1H NMR (400 MHz, CDCl3) δ 7.45 (d, J = 1.8 Hz, 1H), 7.29 (d, J = 8.8 Hz, 2H), 7.24 (dd, J = 8.1 and 2.2 Hz, 
1H), 7.19–7.17 (m, 1H), 7.11(d, J = 5.8 Hz, 1H), 7.06(d, J = 8.1 Hz, 2H), 6.85 (d, J = 8.1 Hz, 1H), 3.84 (s, 3H), 3.80 (s, 3H), 
2.52 (t, J = 7.3 Hz, 2H), 1.54–1.46 (m, 2H), 1.31–1.21 (m, 2H), 0.84 (t, J = 7.3 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 
148.6, 148.5, 144.1, 143.6, 131.4, 128.5, 128.3, 127.8, 126.2, 120.4, 120.1, 117.2, 111.2, 111.0, 95.4, 82.8, 55.9, 55.8, 35.6, 
33.3, 22.3, 13.9;  HRMS (EI) Calcd for C24H24O2S requires (M+) 376.1497, found 376.1496. 

3-(4-Methoxy-phenyl)-2-p-tolylethynyl-pyridine (6i). The product was obtained as a yellow oil; (115.1 mg, 77%), 1H 
NMR (400 MHz, CDCl3) δ 8.54 (dd, J = 5.2 Hz, 1H), 7.68 (dd, J = 8.0 Hz, 1H), 7.61–7.58 (m, 2H), 7.33–7.24 (m, 3H), 7.09 
(d, J = 8.0Hz, 2H), 6.99 (d,  J = 8.0 Hz, 2H), 3.85 (s, 3H), 2.32 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 159.4, 147.9, 141.0, 
139.1, 138.9, 136.4, 131.5, 130.3, 128.9, 122.5, 119.2, 113.4, 91.8, 88.2, 55.1, 21.3. HRMS (EI) Calcd for C21H17NO 
requires (M+) 299.1310, found 299.1310. 

3-((4-(tert-Butyl)phenyl)ethynyl)-2-(4-methoxyphenyl)pyridine (6j). The product was obtained as a yellow oil; (129.5 
mg, 76%) 1H NMR (400 MHz, CDCl3) δ : 8.47 (dd, J = 5.1 and 1.5 Hz, 1H), 7.60 (dd, J = 8.0 and 2.2 Hz, 1H), 7.51 (d, J = 
8.8 Hz, 2H),  7.28–7.21 (m, 4H), 7.19–7.15 (m, 1H), 6.91 (d, J = 8.8 Hz, 2H), 3.78 (s, 3H), 1.19 (s, 9 H); 13C NMR (100 
MHz, CDCl3) δ: 159.6, 152.1, 148.1, 141.2, 139.3, 136.6, 131.6, 130.5, 125.3, 122.6, 119.4, 113.5, 92.0, 88.3, 55.3, 34.8, 
31.0; HRMS (EI) Calcd for C24H23NO requires (M+) 341.1780, found 341.1780. 

General experimental procedure for sequential sonogashira-Heck coupling reaction and Analytic data 7a-d: To a 
solution of 1,2-Dihaloarene 1 (0.5 mmol) in  DMF (2 mL), 2 mol% of Pd(PPh3)2Cl2 was added. The reaction vial was then sealed 
and flushed with nitrogen. Then, 1.5 equiv of Et3N and 0.51 mmol of alkyne 2 were added to the reaction mixture. The reaction was 
then stirred at 25 °C until TLC revealed complete conversion of the starting material. After the completion of the first coupling 
reaction (Monitored by TLC) 5 mol% of Pd(PPh3)2Cl2, 0.52 mmol of acrylate 4 and 1.5 equiv of Et3N was added under nitrogen 
atmosphere. The reaction was then stirred at 100 °C until TLC revealed complete conversion of the starting material. The reaction 
mixture was then allowed to cool and diluted with H2O and extracted with EtOAc (3X10 mL). The combined organic layers were dried 
over Na2SO4, concentrated under vacuum, and purified by column chromatography using 100− 200 mesh size silica gels (hexane/ 
ethyl acetate:: 95:5) to afford the corresponding product.  

(E)-Methyl 3-(2-(phenylethynyl)phenyl)acrylate (7a). The product was obtained as a yellow oil; (96.9 mg, 74%), 1H NMR 
δ 8.23 (d, J = 16.0 Hz, 1H), 7.59–7.57 (m, 1H), 7.53–7.50 (m, 3H), 7.32–7.27 (m, 5H), 6.50 (d, J = 16.0 Hz, 1H), 3.76 (s, 
3H); 13C NMR (100 MHz, CDCl3) δ 167.3, 142.8, 135.6, 132.8, 131.6, 129.8, 128.6, 128.5, 128.4, 126.2, 119.3, 95.5, 86.9, 
51.8; HRMS (EI) Calcd for C18H14O2 requires (M+) 262.0994, found 262.0994. 

3-[2-(4-Ethyl-phenylethynyl)-phenyl]-acrylic acid ethyl ester (7b).  The product was obtained as a yellow oil; (107.9 mg, 
71%),1H NMR (400 MHz, CDCl3) δ: 8.23 (d, J = 16.0 Hz, 1H), 7.57–7.55 (m, 1H), 7.49–7.47 (m, 1H), 7.43 (d, J = 8.0 Hz, 
2H), 7.28–7.24 (m, 2H), 7.12 (d, J = 8.0 Hz, 2H), 6.49 (d, J = 16.0 Hz, 1H), 4.21 (q, J = 7.3 Hz, 2H), 2.59 (q, J = 7.6 Hz, 
2H), 1.28 (t, J = 8.4 Hz, 3H), 1.17 (t, J =  8.4 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ: 166.9, 145.1, 142.6, 135.6, 132.6, 
131.6, 129.7, 128.3, 128.0, 126.2, 124.2, 120.0, 119.6, 95.8, 86.4, 60.5, 28.8, 15.3, 14.3; HRMS (EI) Calcd for C21H20O2 
requires (M+) 304.1463, found 304.1463. 

3-[2-(4-Ethyl-phenylethynyl)-phenyl]-N,N-dimethyl-acrylamide (7c). The product was obtained as a yellow oil; (110.5 
mg, 73%),1H NMR (400 MHz, CDCl3) δ: 8.14 (d, J = 15.6 Hz, 1H), 7.59–7.53 (m, 2H), 7.47 (d, J = 8.0 Hz, 2H), 7.30–7.28 
(m, 2H), 7.16 (d, J = 8.0 Hz, 2H), 7.07 (d, J = 15.2 Hz, 1H), 3.09 (s, 6H), 2.63 (q, J = 8.0 Hz, 2H), 1.21 (t, J = 7.2 Hz, 3H); 
13C NMR (100 MHz, CDCl3) δ: 166.7, 144.9, 140.3, 136.4, 132.9, 131.6, 128.9, 128.2, 127.9, 126.6, 123.5, 120.0, 119.3, 
95.4, 86.7, 30.7, 28.8, 15.3; HRMS (EI) Calcd for C21H21NO requires (M+) 303.1623, found 303.1623. 
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(E)-Methyl 3-(3-((4-methoxyphenyl)ethynyl)pyridin-2-yl)acrylate (7d).The product was obtained as a yellow oil; (92.2 
mg, 63%), 1H NMR (400 MHz, CDCl3) δ 8.60 (dd, J = 4.8 Hz, 1H), 8.25 (d, J = 16.0 Hz, 1H), 7.91 (dd, J = 8.0 Hz, 1H), 
7.61 (d, J = 8.8 Hz, 2H), 7.28–7.24 (m, 1H), 6.91 (d, J = 8.8 Hz, 2H), 6.58 (d, J = 16.4 Hz, 1H), 3.84 (s, 6H); 13C NMR (100 
MHz, CDCl3) δ 166.7, 160.5, 150.9, 143.5, 140.7, 133.7, 133.5, 131.5, 122.5, 121.0, 114.1, 113.8, 95.7, 85.6, 55.3, 51.9; 
HRMS (EI) Calcd for C18H15NO3 requires (M+) 293.1052, found 293.1052. 

General experimental procedure for sequential Suzuki-Sonogashira coupling reaction and Analytical data 8a-f: To a 
solution of 1,2-Dihaloarene 1 (0.5 mmol) in 2 mL of  DMF:EtOH (4:1), 3 mol% of Pd(PPh3)2Cl2 was added. The reaction vial was 
then sealed and flushed with nitrogen. Then, 1.5 equiv of Et3N and 0.5 mmol of boronic acid 3 were added to the reaction mixture. The 
reaction was then stirred at 40 °C until TLC revealed complete conversion of the starting material. After the completion of the first 
coupling reaction (Monitored by TLC) 3 mol% of Pd(PPh3)2Cl2, 0.51 mmol of alkyne 2 and 1.5 equiv of Et3N was added under 
nitrogen atmosphere. The reaction was then stirred at 80 °C until TLC revealed complete conversion of the starting material. The 
reaction mixture was then allowed to cool and diluted with H2O and extracted with EtOAc (3X10 mL). The combined organic layers 
were dried over Na2SO4, concentrated under vacuum, and purified by column chromatography using 100− 200 mesh size silica gels 
(hexane) to afford the corresponding product. 

2-((4-Ethylphenyl)ethynyl)-4'-methyl-1,1'-biphenyl (8a). The product was obtained as a colorless oil; (113.9 mg, 77%),1H 
NMR (400 MHz, CDCl3) δ 7.62–7.58 (m, 3H), 7.42-7.34 (m, 2H), 7.31–7.26 (m, 3H), 7.23 (d, J = 7.9 Hz, 2H), 7.08 (d, J = 
7.9 Hz, 2H),  2.72 (q,  J = 7.2 Hz, 2H), 2.33 (s, 3H), 1.29 (t, J = 7.2 Hz, 3H);  13C NMR (100 MHz, CDCl3) δ 143.7, 143.4, 
138.1, 137.9, 132.7, 131.2, 129.4, 129.3, 129.0, 128.3, 127.3, 126.8, 121.7, 120.4, 92.3, 88.9, 28.6, 21.5, 15.6; HRMS (EI) 
Calcd for C23H20 requires (M+) 296.1565, found 296.1565. 

2-(4-tert-Butyl-phenylethynyl)-4'-methyl-biphenyl (8b). The product was obtained as a yellow oil; (121.5 mg, 75%), 1H 
NMR (400 MHz, CDCl3) δ 7.63–7.61 (m, 1H), 7.57 (d, J = 8.0 Hz, 2H), 7.41–7.37 (m, 1H), 7.35–7.32 (m, 1H), 7.30–7.27 
(m, 5H), 7.25–7.23 (m, 2H), 2.41 (s, 3H), 1.29 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 151.2, 143.6, 137.6, 137.0, 132.9, 
131.1, 129.4, 129.2, 128.6, 128.3, 126.7, 125.2, 121.6, 120.5, 92.2, 88.9, 34.7, 31.1, 21.2; HRMS (EI) Calcd for C25H24 
required (M+) 324.1878, found 324.1877. 

2-((4-Ethylphenyl)ethynyl)-4'-isopropoxy-1,1'-biphenyl (8c). The product was obtained as a colorless oil; (125.8 mg, 
74%), 1H NMR (400 MHz, CDCl3) δ 7.61–7.59 (m, 3H), 7.40–7.39 (m, 1H), 7.37–7.33 (m, 1H), 7.29–7.25 (m, 3H), 7.11 (d, 
J = 8.0 Hz, 2H), 6.96 (d, J = 8.4 Hz, 2H), 4.64-4.60 (m, 1H), 2.62 (q, J = 7.6 Hz, 2H), 1.23–1.21 (m, 6H), 1.23 (t, J = 7.6 Hz, 
3H); 13C NMR (100 MHz, CDCl3) δ 157.5, 144.6, 143.5, 132.9, 131.4, 130.6, 129.4, 128.4, 127.9, 126.6, 121.6, 120.8, 
115.2, 92.4, 89.1, 69.9, 28.9, 22.2, 15.5; HRMS (EI) Calcd for C25H24O requires (M+) 340.1827, found 340.1827. 

2-(4-Methoxyphenyl)-3-(p-tolylethynyl)thiophene (8d). The compound is obtained as yellow oil; (95.7 mg, 63%), 1H 
NMR (400 MHz, CDCl3) δ 7.81 (d, J = 8.0 Hz, 2H), 7.41 (d, J = 8.8 Hz, 2H), 7.25−7.22 (m, 2H), 7.18−7.14 (m 2H), 
6.87−6.85 (m, 2H), 3.81 (s, 3H), 2.38 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 159.5, 145.4, 137.9, 132.8, 131.6, 131.0, 
129.2, 127.6, 123.0, 117.7, 115.6, 114.0, 91.3, 84.2, 55.3, 21.3. HRMS (EI) Calcd for C20H16OS (M+): 304.0922, found 
304.0922. 

3-((4-Ethylphenyl)ethynyl)-2-(4-methoxyphenyl)thiophene (8e). The product was obtained as a light yellow oil; (98.5 mg, 
62%), 1H NMR (400 MHz, CDCl3) δ 7.76 (d, J = 8.0 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H), 7.27–7.24 (m, 3H), 7.20–7.19 (m, 
1H), 7.13 (d, J = 8.0 Hz, 2H), 3.81 (s, 3H), 2.68 (q, J = 7.3 Hz, 2H), 1.28–1.22 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 
159.5, 145.4, 144.2, 132.8, 131.6, 131.3, 128.0, 127.6, 123.0, 117.6, 115.6, 114.0, 91.3, 84.2, 55.3, 28.6, 15.4; HRMS (EI) 
Calcd for C21H18OS requires (M+) 318.1078, found 318.1078. 

3-(4-tert-Butyl-phenylethynyl)-2-(4-methoxy-phenyl)-pyridine (8f). The product was obtained as a brown oil; (98.8 mg, 
58%), 1H NMR (400 MHz, CDCl3) δ 8.47 (dd, J = 5.1 and 1.4 Hz, 1H), 7.58 (dd, J = 8.8 and 2.2 Hz, 1H), 7.51 (d, J = 8.8 
Hz, 2H), 7.28–7.21 (m, 4H), 7.19–7.15 (m, 1H), 6.91 (d, J = 8.8 Hz, 2H), 3.78 (s, 3H), 1.19 (s, 9H). 13C NMR (100 MHz, 
CDCl3) δ: 159.6, 152.1, 148.1, 141.2, 139.3, 136.6, 131.6, 130.5, 125.3, 122.6, 119.4, 113.5, 92.0, 88.3, 55.3, 34.8, 31.1; 
HRMS (EI)  Calcd for C24H23NO requires (M+) 341.1780, found 341.1780. 

General experimental procedure for sequential Suzuki/Suzuki coupling reaction and Analytical data 9a-c: To a 
solution of 1-bromo-2-iodobenzene 1a (0.5 mmol) in 2 mL of DMF: EtOH (4:1), 3 mol% of Pd(PPh3)2Cl2 was added. The reaction 
vial was then sealed and flushed with nitrogen. Then, 1.5 equiv of Et3N and 0.5 mmol of boronic acid 3 were added to the reaction 
mixture. The reaction was then stirred at 40 °C until TLC revealed complete conversion of the starting material. After the completion 
of the first coupling reaction (Monitored by TLC) 5 mol% of Pd(PPh3)2Cl2 , 0.5 mmol of boronic acid 3 and 1.5 equiv of Et3N 
was added under nitrogen atmosphere. The reaction was then stirred at 100 °C until TLC revealed complete conversion of the 
starting material. The reaction mixture was then allowed to cool and diluted with H2O and extracted with EtOAc (3X10 mL). The 
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combined organic layers were dried over Na2SO4, concentrated under vacuum, and purified by column chromatography (hexane) to 
afford the corresponding product.  

4-Methoxy-4''-methyl-1,1':2',1''-terphenyl (9a). The product was obtained as a white semi-solid; (79.4 mg, 58%),1H NMR 
(400 MHz, CDCl3) δ 7.37–7.33 (m, 3H), 7.05–7.01 (m, 7H), 6.72 (d, J = 8.0 Hz, 2H), 3.75 (s, 3H), 2.2.9 (s, 3H); 13C NMR 
(100 MHz, CDCl3) δ 158.2, 140.4, 140.1, 138.7, 135.9, 134.1, 130.8, 130.6, 130.5, 129.7, 128.6, 127.2, 127.1, 113.3, 55.1, 
21.1; HRMS (EI) Calcd for C20H18O requires (M+) 274.1358, found 274.1359. 

4-Ethyl-[1,1';2',1'']terphenyl (9b). The product was obtained as a white semi-solid; (72.2 mg, 56%),  1H NMR (400 MHz, 
CDCl3) δ 7.35-7.31 (m, 5H), 7.14-7.11 (m, 2H), 7.08-7.06 (m, 2H), 6.97-6.95 (m, 4H), 2.53 (q, J = 7.8 Hz, 2H), 1.13 (t, J = 
8.0, 7.6 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 142.3, 141.7, 140.5, 138.7, 130.62, 130.59, 129.8, 129.7, 127.8, 127.4, 
127.3, 127.2, 126.3, 28.4, 15.4; HRMS (EI) Calcd for C20H18 (M+) 258.1409, found 258.1409. 

4-Methoxy-[1,2';1',1'';2'',1''']quaterphenyl (9c). The product was obtained as a yellow semi-solid; (78.9 mg, 47%),  1H 
NMR (400 MHz, CDCl3) δ 7.56 (t, J = 7.3 Hz, 4H), 7.44–7.41 (m, 5H), 7.33–7.29 (m, 1H), 7.24–7.22 (m, 2H), 7.15–7.13 
(m, 1H), 6.99–6.98 (m, 4H), 3.86 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 159.1, 141.4, 140.8, 140.5, 140.2, 139.6, 133.7, 
130.5, 130.4, 129.8, 129.4, 128.7, 128.1, 127.8, 127.4, 126.7, 126.6, 126.4, 114.2, 55.3; HRMS (EI) Calcd for C25H20O 
requires (M+) 336.1514, found 336.1514.  

General experimental procedure for sequential Suzuki/Heck coupling reaction and Analytical data 10a-c: To a solution 
of 1-bromo-2-iodobenzene 1a (0.5 mmol) in 2 mL DMF: EtOH (4:1), 3 mol% of Pd(PPh3)2Cl2 was added. The reaction vial was 
then sealed and flushed with nitrogen. Then, 1.5 equiv of Et3N and 0.5 mmol of boronic acid 3 were added to the reaction mixture. The 
reaction was then stirred at 40 °C until TLC revealed complete conversion of the starting material. After the completion of the first 
coupling reaction (Monitored by TLC) 5 mol% of Pd(PPh3)2Cl2, 0.70 mmol of acrylate 4 and 1.5 equiv of Et3N was added 
under nitrogen atmosphere. The reaction was then stirred at 100 °C until TLC revealed complete conversion of the starting material. 
The reaction mixture was then allowed to cool and diluted with H2O and extracted with EtOAc (3X10 mL). The combined organic 
layers were dried over Na2SO4, concentrated under vacuum, and purified by column chromatography (hexane/ ethyl acetate::95:05) 
to afford the corresponding product.  

3-(4'-Methyl-biphenyl-2-yl)-acrylic acid butyl ester (10a). The product was obtained as a yellow oil; (111.7 mg, 76%),  1H 
NMR (400 MHz, CDCl3) δ 7.72 (d, J = 16.1 Hz, 1H), 7.68–7.66 (m, 1H), 7.40–7.32 (m, 3H), 7.24–7.17 (m, 4H), 6.37 (d, J = 
16.1 Hz, 1H), 4.20–4.11 (m 2H), 2.39 (s, 3H), 1.63–1.56 (m, 2H), 1.40–1.34 (m, 2H), 0.91 (t, J = 8.1 Hz, 3H); 13C NMR (100 
MHz, CDCl3) δ: 167.0, 143.9, 142.9, 137.3, 136.9, 132.6, 130.4, 129.8, 129.7, 128.9, 127.4, 126.7, 118.9, 64.2, 30.7, 21.1, 19.2, 
13.7; HRMS (EI) Calcd for C20H22O2 requires (M+) 294.1620, found 294.1620.  

(E)-Ethyl 3-(4'-ethyl-[1,1'-biphenyl]-2-yl)acrylate (10b). The product was obtained as a yellow oil; (103.6 mg, 74%),1H 
NMR (400 MHz, CDCl3) δ: 7.76 (d, J = 15.4 Hz, 1H), 7.70–7.67 (m, 1H), 7.53–7.51 (m, 1H), 7.43–7.34 (m, 3H), 7.31–7.21 (m, 
3H), 6.39 (d, J = 16.1 Hz, 1H), 4.20 (q, J = 6.7 Hz, 2H), 2.71 (q, J = 8.1 Hz, 2H), 1.32–1.23 (m, 6H); 13C NMR (100 MHz, 
CDCl3) δ: 167.0, 144.0, 143.6, 143.0, 137.1, 132.6, 130.5, 129.8, 128.8, 127.8, 127.4, 126.7, 118.9, 60.3, 28.5, 15.4, 14.2; 
HRMS (EI) Calcd for C19H20O2 requires (M+) 280.1463, found 280.1462. 

(E)-N,N-Dimethyl-3-(4'-methyl-[1,1'-biphenyl]-2-yl)acrylamide (10c). The product was obtained as a yellow oil; (94.0. mg, 
71%),1H NMR (400 MHz, CDCl3) δ 7.71–7.62 (m, 2H), 7.37–7.30 (m, 3H), 7.19–7.15 (m, 4H), 6.73 (d, J = 15.4 Hz, 1H), 3.08 
(s, 3H), 3.0 (s, 3H), 2.35 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 166.8, 142.6, 141.6, 137.2, 137.0, 134.1, 130.4, 129.5, 129.1, 
128.97, 127.2, 126.8, 118.5, 37.3, 35.8, 21.1; HRMS (EI) Calcd for C18H19NO requires (M+) 265.1467, found 265.1467. 

General experimental procedure for sequential Heck/Sonogashira coupling reaction and Analytical data 11a-d: To a 
solution of 1,2-Dihaloarene 1 (0.5 mmol) in  DMF (2 mL), 3 mol% of Pd(PPh3)2Cl2 was added. The reaction vial was then sealed 
and flushed with nitrogen. Then, 1.5 equiv of Et3N and 0.70 mmol of acrylate 4 were added to the reaction mixture. The reaction was 
then stirred at 50 °C until TLC revealed complete conversion of the starting material. After the completion of the first coupling 
reaction (Monitored by TLC) 3 mol% of Pd(PPh3)2Cl2,  0.51 mmol of alkyne 2 and 1.5 equiv of Et3N was added under nitrogen 
atmosphere. The reaction was then stirred at 80 °C until TLC revealed complete conversion of the starting material. The reaction 
mixture was then allowed to cool and diluted with H2O and extracted with EtOAc (3X10 mL). The combined organic layers were dried 
over Na2SO4, concentrated under vacuum, and purified by column chromatography (hexane/ethyl acetate:: 95:05) to afford the 
corresponding product. 
 
(E)-Methyl 3-(2-((4-methoxyphenyl)ethynyl)phenyl)acrylate (11a). The product was obtained as a colorless oil; (103.6 
mg, 71%),  1H NMR (400 MHz, CDCl3) δ 8.22 (d, J = 16.0 Hz, 1H), 7.57–7.54 (m, 1H), 7.48–7.44 (m, 3H), 7.27–7.23 (m, 
2H), 6.83–6.81 (m, 2H), 6.49 (d, J = 16.0 Hz, 1H), 3.76–3.75 (m, 6H); 13C NMR (100 MHz, CDCl3) δ: 166.7, 160.5, 143.5, 
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140.7, 133.7, 133.4, 131.5, 128.4, 122.5, 121.0, 114.1, 113.8, 95.7, 85.6, 55.6, 51.9. HRMS (EI) Calcd for C19H16O3 requires 

(M+) 292.1099, found 292.1098. 

3-[2-(4-Amino-phenylethynyl)-phenyl]-acrylic acid methyl ester (11b). The product was obtained as a yellow oil. (91.4 
mg, 66%), 1H NMR (400 MHz, CDCl3) δ 8.22 (d, J = 16.4 Hz, 1H), 7.55–7.53 (m, 1H), 7.47–7.45 (m, 1H), 7.35–7.31 (m, 
2H), 7.27–7.20 (m, 2H), 6.59–6.57 (m, 2H), 6.49 (d, J = 16.0 Hz, 1H), 3.75 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 167.4, 
147.0, 143.1, 135.0, 133.0, 132.4, 129.7, 127.8, 126.2, 124.8, 118.8, 114.7, 96.6, 85.1, 51.7; IR spectrum in film (vmax, cm‒1) 
3481, 3361, 2156, 1654, 1629, 1597, 1468, 1299, 1182, 1113; HRMS (EI)  Calcd for C18H15NO2 requires (M+) 277.1103, 
found 277.1103. 

3-[2-(4-Phenoxy-phenylethynyl)-phenyl]-acrylic acid methyl ester (11c). The product was obtained as a colorless oil; 
(115.0 mg, 65%),1H NMR (400 MHz, CDCl3) δ 8.27 (d, J = 16.0 Hz, 1H), 7.63–7.61 (m, 1H), 7.55–7.51 (m, 3H), 7.37–7.31 
(m, 4H), 7.15–7.14 (m, 1H), 7.05–7.03 (m, 2H), 6.98–6.96 (m, 2H), 6.55 (d, J = 16.0 Hz, 1H), 3.80 (s, 3H); 13C NMR (100 
MHz, CDCl3) δ:167.4, 157.9, 156.3, 142.8, 135.5, 133.2, 132.7, 129.9, 129.8, 128.4, 126.3, 124.2, 123.9, 119.5, 119.2, 
118.4, 117.3, 95.2, 86.4, 51.8; HRMS (ESI) Calcd for C24H18O3 (M+H+): 354.1256, found 354.1256. 

(E)-Methyl 3-(3-((4-methoxyphenyl)ethynyl)thiophen-2-yl)acrylate (11d) The product was obtained as a colorless oil; 
(81.9 mg, 55%),  1H NMR (400 MHz, CDCl3) δ 8.03 (d, J = 16.0 Hz, 1H), 7.49–7.47 (m, 2H), 7.27 (d, J = 5.2 Hz, 1H), 7.09 
(d, J = 5.6 Hz, 1H), 6.88–6.85 (m, 2H), 6.37 (d, J = 15.6 Hz, 1H), 3.81 (s, 3H), 3.78 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 
167.4, 160.1, 140.5, 136.0, 133.3, 131.1, 127.2, 125.9, 117.3, 114.8, 114.2, 95.7, 82.1, 55.4, 51.8; HRMS (EI) Calcd for 
C17H14O3S requires (M+) 298.0664, found 298.0663. 

General experimental procedure for sequential Heck/Suzuki coupling reaction and Analytical data 12a-c: To a solution 
of 1-bromo-2-iodobenzene 1a (0.5 mmol) in  DMF (2 mL), 3 mol% of Pd(PPh3)2Cl2 was added. The reaction vial was then sealed 
and flushed with nitrogen. Then, 1.5 equiv of Et3N and 0.70 mmol of acrylate 4 were added to the reaction mixture. The reaction was 
then stirred at 50 °C until TLC revealed complete conversion of the starting material. After the completion of the first coupling 
reaction (Monitored by TLC) 3 mol% of Pd(PPh3)2Cl2, 0.50 mmol of boronic acid 3, 1.5 equiv of Et3N and 0.5 mL EtOH was 
added under nitrogen atmosphere. The reaction was then stirred at 100 °C until TLC revealed complete conversion of the starting 
material. The reaction mixture was then allowed to cool and diluted with H2O and extracted with EtOAc (3X10 mL). The combined 
organic layers were dried over Na2SO4, concentrated under vacuum, and purified by column chromatography (hexane/ethyl acetate:: 
95:05) to afford the corresponding product. 
 (E)-methyl 3-(4'-methyl-[1,1'-biphenyl]-2-yl)acrylate (12a). The product was obtained as a yellow oil; (95.7 mg, 76%), 
1H NMR (400 MHz, CDCl3) δ 7.77 (d, J = 16.0 Hz, 1H), 7.72–7.68 (m, 1H), 7.43–7.35 (m, 2H), 7.27–7.16 (m, 4H), 6.89–
6.87 (m, 1H), 6.41 (d, J = 16.0 Hz, 1H), 3.76 (s, 3H), 2.42 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 167.3, 144.2, 143.1, 
142.9, 137.3, 136.9, 132.5, 130.5, 129.8, 129.6, 129.0, 128.6, 127.4, 126.8, 118.4, 51.6, 21.1. HRMS (EI) Calcd for 
C17H16O2 requires (M+) 252.1150, found 252.1150. 

3-(4'-Ethyl-biphenyl-2-yl)-acrylic acid methyl ester (12b). The product was obtained as a brown oil; (97.0 mg, 73%),1H 
NMR (400 MHz, CDCl3) δ: 7.76 (d, J = 16.0 Hz, 1H), 7.69–7.67 (m, 1H), 7.42–7.35 (m, 3H), 7.28–7.21 (m, 4H), 6.40 (d, J 
= 15.6 Hz, 1H), 3.74 (s, 3H), 2.71 (q, J = 14.4 Hz, 2H), 1.29 (t, J = 6.0 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 167.4, 
144.2, 143.6, 143.0, 137.1, 132.5, 130.6, 129.8, 129.7, 127.8, 127.4, 126.8, 118.5, 51.6, 28.5, 15.4. HRMS (EI) Calcd for 
C18H18O2 requires (M+) 266.1307, found 266.1307. 

3-(4'-Dimethylamino-biphenyl-2-yl)-acrylic acid methyl ester (12c). The product was obtained as a yellow oil; (98.3 mg, 
70%), 1H NMR (400 MHz, CDCl3) δ 7.85 (d, J = 16.0 Hz, 1H), 7.67 (d, J = 8.0 Hz, 1H), 7.44–7.37 (m, 2H), 7.35–7.31 (m, 
1H), 7.24–7.21 (m, 2H), 6.82 (d, J = 8.8 Hz, 2H), 6.42 (d, J = 15.2 Hz, 1H), 3.77 (s, 3H), 3.03 (s, 6H); 13C NMR (100 MHz, 
CDCl3) δ 167.7, 149.8, 144.8, 143.1, 132.3, 130.8, 130.3, 127.6, 126.6, 117.9, 112.08, 51.5, 40.4. HRMS (EI) Calcd for 
C18H19NO2 requires (M+) 281.1416, found 281.1416. 

General experimental procedure for sequential Heck-Heck coupling reaction and Analytical data 13a-d: To a solution 
of 1-bromo-2-iodobenzene 1a (0.5 mmol) in DMF (2 mL), 3 mol% of Pd(PPh3)2Cl2 was added. The reaction vial was then sealed and 
flushed with nitrogen. Then, 1.5 equiv of Et3N and 0.70 mmol of acrylate 4 were added to the reaction mixture. The reaction was then 
stirred at 50 °C until TLC revealed complete conversion of the starting material. After the completion of the first coupling reaction 
(Monitored by TLC) 5 mol% of Pd(PPh3)2Cl2, 0.70 mmol of acrylate 4 and 1.5 equiv of Et3N was added  under nitrogen 
atmosphere. The reaction was then stirred at 100 °C until TLC revealed complete conversion of the starting material. The reaction 
mixture was then allowed to cool and diluted with H2O and extracted with EtOAc (3X10 mL). The combined organic layers were dried 
over Na2SO4, concentrated under vacuum, and purified by column chromatography (hexane/ethyl acetate:: 90:10) to afford the 
corresponding product. 
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3-[2-(2-Ethoxycarbonyl-vinyl)-phenyl]-acrylic acid methyl ester (13a).  The product was obtained as a colorless oil; (98.8 
mg, 76%), 1H NMR (400 MHz, CDCl3) δ 8.01 (dd, J =, 16.1 and 3.7 Hz, 2H), 7.55–7.53 (m, 2H), 7.38–7.35 (m, 2H), 6.32 (dd, 
J = 15.4 and 2.2 Hz, 2H), 4.26 (q, J = 7.3 Hz, 2H), 3.80 (s, 3H), 1.32 (t, J = 7.3 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ: 166.7, 
166.3, 141.3, 141.0, 134.2, 134.0, 129.94, 129.88, 127.5, 121.8, 121.3, 60.6, 51.7, 14.2; HRMS (EI) Calcd for C15H16O4 requires 
(M+) 260.1049, found 260.1048. 

3-[2-(2-Methoxycarbonyl-vinyl)-phenyl]-acrylic acid methyl ester (13b). The product was obtained as a colorless oil; 
(97.1 mg, 79%),1H NMR (400 MHz, CDCl3) δ 8.01 (d, J = 15.6 Hz, 2H), 7.55–7.53 (m, 2H), 7.38-7.36 (m, 2H), 6.33 (d, J = 
15.6 Hz, 2H), 3.80 (s, 6H); 13C NMR (100 MHz, CDCl3) δ 159.7, 133.1, 131.5, 127.6, 125.9, 115.5, 114.0, 55.3; HRMS (EI) 
Calcd for C14H14O4 (M+) 246.0892, found 246.0891. 

3-[2-(2-Methoxycarbonyl-vinyl)-phenyl]-acrylic acid butyl ester (13c). The product was obtained as a yellow oil; (93.6 mg, 
65%),1H NMR (400 MHz, CDCl3) δ 7.96 (dd, J = 16.0 and 1.8 Hz, 2H), 7.51–7.48 (m, 2H), 7.33–7.31 (m, 2H), 6.28 (dd, J = 
15.6 and 1.4 Hz, 2H), 4.15 (t, J = 6.8 Hz, 2H), 3.75 (s, 3H), 1.66–1.58 (m, 2H), 1.40–1.29 (m, 2H), 0.89 (t, J = 7.6 Hz, 3H); 13C 
NMR (100 MHz, CDCl3) δ: 166.8, 166.5, 141.5, 141.2, 134.3, 134.1, 130.0, 127.6, 121.9, 121.4, 64.6, 51.8, 30.6, 19.2, 13.7; 
HRMS (EI) Calcd for C17H20O4 requires (M+) 288.1362, found 288.1362. 

3-[2-(2-Dimethylcarbamoyl-vinyl)-phenyl]-acrylic acid ethyl ester (13d). The product was obtained as a yellow oil; (96.9 
mg, 71%),  1H NMR (400 MHz, CDCl3) δ 8.01 (d, J = 16.1 Hz, 1H), 7.92 (d, J = 15.4 Hz, 1H), 7.54–7.48 (m, 2H), 7.37–7.32 
(m, 2H), 6.70 (d, J = 15.4 Hz, 1H), 6.31 (d, J = 16.1 Hz, 1H), 4.23 (q, J = 7.3 Hz, 2H), 3.11–3.06 (m, 6H), 1.30 (t, J = 7.3 Hz, 
3H); 13C NMR (100 MHz, CDCl3) δ 166.4, 166.2, 141.8, 139.2, 135.4, 133.9, 129.8, 129.2, 128.0, 127.5, 122.1, 121.3, 60.6, 
37.4, 35.8, 14.2. HRMS (ESI) Calcd for C16H19NO3 requires (M+H)+ 274.1443, found 274.1359. 
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1H NMR  

 
1-((4-Methoxyphenyl)ethynyl)-2-(phenylethynyl)benzene (5a) 
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13C NMR  

 
1-((4-Methoxyphenyl)ethynyl)-2-(phenylethynyl)benzene (5a) 
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1H NMR 

 

1-((4-Methoxyphenyl)ethynyl)-2-(phenylethynyl)benzene (5a) 

 

 

 

 

 

 

  

 +TOF MS: 0.881 to 0.914 min from Sample 1 of 60015.wiff
a=3.44251503923021810e-004, t0=-6.01277179989930220e+000 (Turbo Spray)

Max. 5684.7 counts.
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1H NMR 

 

1-((4-Ethylphenyl)ethynyl)-2-(phenylethynyl)benzene (5b) 
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13C NMR 

 

1-((4-Ethylphenyl)ethynyl)-2-(phenylethynyl)benzene (5b) 
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HRMS 

 

1-((4-Ethylphenyl)ethynyl)-2-(phenylethynyl)benzene (5b) 

 

 

 

 

 

 

  

 +TOF MS: 4.362 to 4.995 min from Sample 1 (1) of 75.wiff
a=3.65500467439677830e-004, t0=-1.71185942081900640e+001 (Turbo Spray)

Max. 8235.0 counts.

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
m/z, Da

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

7000

7500

8000
8235 306.1410

269.8855209.0175



16 
 

1H NMR 

 

1-((4-Ethylphenyl)ethynyl)-2-(p-tolylethynyl)benzene (5c) 
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13C NMR 

 

1-((4-Ethylphenyl)ethynyl)-2-(p-tolylethynyl)benzene (5c) 
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HRMS 

 

1-((4-Ethylphenyl)ethynyl)-2-(p-tolylethynyl)benzene (5c) 
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1H NMR 

 

1-((4-Butylphenyl)ethynyl)-2-(p-tolylethynyl)benzene (5d) 
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13C NMR 

 

1-((4-Butylphenyl)ethynyl)-2-(p-tolylethynyl)benzene (5d) 
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HRMS 

 

1-((4-Butylphenyl)ethynyl)-2-(p-tolylethynyl)benzene (5d) 
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1H NMR 

 

3-((2-(m-Tolylethynyl)phenyl)ethynyl)thiophene (5e) 
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13C NMR 

 

3-((2-(m-Tolylethynyl)phenyl)ethynyl)thiophene (5e) 
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HRMS 

 

3-((2-(m-Tolylethynyl)phenyl)ethynyl)thiophene (5e) 

 

 

 

 

  

 +TOF MS: 2.480 to 3.463 min from Sample 1 of 60038.wiff
a=3.55986988871928870e-004, t0=-6.01277179989930750e+000 (Turbo Spray)

Max. 1567.1 counts.
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1H NMR 

 

1-((4-Methoxyphenyl)ethynyl)-2-((4-(trifluoromethoxy)phenyl)ethynyl)benzene (5f) 
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13C NMR 

 

1-((4-Methoxyphenyl)ethynyl)-2-((4-(trifluoromethoxy)phenyl)ethynyl)benzene (5f) 
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HRMS 

 

1-((4-Methoxyphenyl)ethynyl)-2-((4-(trifluoromethoxy)phenyl)ethynyl)benzene (5f) 

 

 

 

 

 

 

  

 +TOF MS: 1.664 to 1.697 min from Sample 1 (TuneSampleID) of 181.wiff
a=3.55806581927615430e-004, t0=-1.59239195389782250e+001 R; (Turbo Spray)

Max. 4174.7 counts.
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1H NMR 

 

2,3-Bis((4-methoxyphenyl)ethynyl)thiophene (5g) 
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13C NMR 

 

2,3-Bis((4-methoxyphenyl)ethynyl)thiophene (5g) 
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HRMS 

 

2,3-Bis((4-methoxyphenyl)ethynyl)thiophene (5g) 
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1H NMR 

 

4-((3-((4-Methoxyphenyl)ethynyl)thiophen-2-yl)ethynyl)-N,N-dimethylaniline (5h) 
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13C NMR 

 

4-((3-((4-Methoxyphenyl)ethynyl)thiophen-2-yl)ethynyl)-N,N-dimethylaniline (5h) 
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HRMS 

 

4-((3-((4-Methoxyphenyl)ethynyl)thiophen-2-yl)ethynyl)-N,N-dimethylaniline (5h) 

 

 

 

 

 

 

 

 

 +TOF MS: 1.114 to 1.248 min from Sample 1 of s2.wiff
a=3.48382119853221370e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 858.9 counts.
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1H NMR 

 

2,3-Bis(p-tolylethynyl)pyridine (5i) 
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13C NMR 

 

2,3-Bis(p-tolylethynyl)pyridine (5i) 
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13C NMR 

 

2,3-Bis(p-tolylethynyl)pyridine (5i) 

 

 

 

 

 

 

  

 +TOF MS: 4.745 to 4.995 min from Sample 1 of s24.wiff
a=3.30537412549875930e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 1897.2 counts.
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1H NMR 

 

4-((2-((4-Methoxyphenyl)ethynyl)pyridin-3-yl)ethynyl)aniline (5j) 
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13C NMR 

 

4-((2-((4-Methoxyphenyl)ethynyl)pyridin-3-yl)ethynyl)aniline (5j) 
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HRMS 

 

 

4-((2-((4-Methoxyphenyl)ethynyl)pyridin-3-yl)ethynyl)aniline (5j) 

 

 

 

 

 

 

 

 

 +TOF MS: 0.631 to 0.648 min from Sample 1 (TuneSampleID) of 230.wiff
a=3.51905234552905270e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 3634.5 counts.
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1H NMR 

 

4'-Methoxy-2-phenylethynyl-biphenyl (6a) 
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13C NMR 

 

4'-Methoxy-2-phenylethynyl-biphenyl  (6a) 
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HRMS 

 

4'-Methoxy-2-phenylethynyl-biphenyl (6a) 

 

 

 

 

 

 

  

 +TOF MS: 0.815 to 0.848 min from Sample 2 (TuneSampleID) of 63.wiff
a=5.17614618623956760e-004, t0=-1.59239195389782250e+001 R; (Turbo Spray)

Max. 335.0 counts.
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1H NMR 

 

4'-Ethyl-2-(phenylethynyl)-1,1'-biphenyl (6b) 
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13C NMR 

 

4'-Ethyl-2-(phenylethynyl)-1,1'-biphenyl (6b) 
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HRMS 

 

4'-Ethyl-2-(phenylethynyl)-1,1'-biphenyl (6b) 

 

 

 

 

 

 

 

 

 

 +TOF MS: 0.065 to 0.098 min from Sample 2 (TuneSampleID) of 63.wiff
a=5.15809399010606780e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 507.7 counts.
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1H NMR 

 

2-((4-Ethylphenyl)ethynyl)-4'-methoxy-1,1'-biphenyl (6c) 
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13C NMR 

 

2-((4-Ethylphenyl)ethynyl)-4'-methoxy-1,1'-biphenyl (6c) 

 

 

 

  



48 
 

HRMS 

 

2-((4-Ethylphenyl)ethynyl)-4'-methoxy-1,1'-biphenyl (6c) 

 
  

 +TOF MS: 0.015 to 0.048 min from Sample 1 of 001.wiff
a=4.27247237094104070e-004, t0=-1.71185942081900460e+001 (Turbo Spray)

Max. 4366.3 counts.
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1H NMR 

 

4'-((4-Fluorophenoxy)methyl)-2-(p-tolylethynyl)-1,1'-biphenyl (6d) 
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13C NMR 

 

4'-((4-Fluorophenoxy)methyl)-2-(p-tolylethynyl)-1,1'-biphenyl (6d) 
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HRMS 

 

4'-((4-Fluorophenoxy)methyl)-2-(p-tolylethynyl)-1,1'-biphenyl (6d) 

 

 

 

 

 

 

  

 +TOF MS: 0.648 to 0.665 min from Sample 1 (7) of 7.wiff
a=4.15722772627531440e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 204.5 counts.
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52 
 

1H NMR 

 

4'-Ethyl-2-((4-ethylphenyl)ethynyl)-1,1'-biphenyl (6e) 
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13C NMR 

 

4'-Ethyl-2-((4-ethylphenyl)ethynyl)-1,1'-biphenyl (6e) 
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HRMS 

 

4'-Ethyl-2-((4-ethylphenyl)ethynyl)-1,1'-biphenyl (6e) 

 

 

 

 

 

 

  

 +TOF MS: 0.981 to 0.998 min from Sample 1 (TuneSampleID) of 186.wiff
a=3.42209877754810680e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 5969.0 counts.
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1H NMR 

 

2'-((4-(tert-Butyl)phenyl)ethynyl)-N,N-dimethyl-[1,1'-biphenyl]-4-amine (6f) 
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13C NMR 

 

2'-((4-(tert-Butyl)phenyl)ethynyl)-N,N-dimethyl-[1,1'-biphenyl]-4-amine (6f) 
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HRMS 

 

2'-((4-(tert-Butyl)phenyl)ethynyl)-N,N-dimethyl-[1,1'-biphenyl]-4-amine (6f) 

 
 

 

 

 

 

 

 

 +TOF MS: 1.298 to 1.398 min from Sample 2 of 209.wiff
a=3.79289764910719770e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 3058.6 counts.
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1H NMR 

 

3-(p-Tolyl)-2-(p-tolylethynyl)thiophene (6g) 
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13C NMR 

 

3-(p-Tolyl)-2-(p-tolylethynyl)thiophene (6g) 
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HRMS 

 

3-(p-Tolyl)-2-(p-tolylethynyl)thiophene (6g) 

 

 

 

 

 

 

 

 

 +TOF MS: 0.432 to 0.498 min from Sample 1 of 0005.wiff
a=4.30375342812345770e-004, t0=-6.01277179989930310e+000 (Turbo Spray)

Max. 4.2e4 counts.
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61 
 

1H NMR 

 

2-((4-Butylphenyl)ethynyl)-3-(3,4-dimethoxyphenyl)thiophene (6h) 
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13C NMR 

 

2-((4-Butylphenyl)ethynyl)-3-(3,4-dimethoxyphenyl)thiophene (6h) 
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13C NMR 

 

2-((4-Butylphenyl)ethynyl)-3-(3,4-dimethoxyphenyl)thiophene (6h) 

 

 

 

 

 

 

 

 

 

 +TOF MS: 1.831 to 2.980 min from Sample 1 of 60037.wiff
a=3.99896072161494180e-004, t0=-6.01277179989931020e+000 (Turbo Spray)

Max. 1591.0 counts.
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64 
 

 

1H NMR 

 

2-(4-Methoxyphenyl)-3-(p-tolylethynyl)pyridine (6i) 
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13C NMR 

 

2-(4-Methoxyphenyl)-3-(p-tolylethynyl)pyridine (6i) 
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HRMS 

 

2-(4-Methoxyphenyl)-3-(p-tolylethynyl)pyridine (6i) 

 

 

 

 

 

 

 

 

 +TOF MS: 0.681 to 0.981 min from Sample 1 (TuneSampleID) of test.wiff
a=3.61847148641819390e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 2190.4 counts.
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67 
 

1H NMR 

 

3-((4-(tert-Butyl)phenyl)ethynyl)-2-(4-methoxyphenyl)pyridine (6j) 
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13C NMR 

 

3-((4-(tert-Butyl)phenyl)ethynyl)-2-(4-methoxyphenyl)pyridine (6j) 
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HRMS 

 

3-((4-(tert-Butyl)phenyl)ethynyl)-2-(4-methoxyphenyl)pyridine (6j) 

  

 

 

 

 

 

  

 +TOF MS: 3.146 to 3.213 min from Sample 1 (TuneSampleID) of 210.wiff
a=3.58904015019765220e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 2978.6 counts.
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1H NMR 

 

(E)-Methyl 3-(2-(phenylethynyl)phenyl)acrylates (7a) 
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13C NMR 

 

(E)-Methyl 3-(2-(phenylethynyl)phenyl)acrylates (7a) 
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HRMS 

 

(E)-Methyl 3-(2-(phenylethynyl)phenyl)acrylate (7a) 

 

 

 

 

 

 

  

 +TOF MS: 0.332 to 0.498 min from Sample 1 of 33wiff.wiff
a=3.71015117082314910e-004, t0=-1.71185942081900780e+001 (Turbo Spray)

Max. 2391.0 counts.
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1H NMR 

 

(E)-Ethyl 3-(2-((4-ethylphenyl)ethynyl)phenyl)acrylates (7b) 
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13C NMR 

 

(E)-Ethyl 3-(2-((4-ethylphenyl)ethynyl)phenyl)acrylates  (7b) 
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HRMS 

 

(E)-Ethyl 3-(2-((4-ethylphenyl)ethynyl)phenyl)acrylates (7b) 

 

 

 

 

 

 

 

 

 +TOF MS: 1.181 to 1.248 min from Sample 1 of 41.wiff
a=4.17861186300784590e-004, t0=-1.71185942081900820e+001 (Turbo Spray)

Max. 8059.0 counts.
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76 
 

1H NMR 

 

(E)-3-(2-((4-Ethylphenyl)ethynyl)phenyl)-N,N-dimethylacrylamide (7c) 

 

 

 

 

 

 

 

 

  



77 
 

13C NMR 

 

(E)-3-(2-((4-Ethylphenyl)ethynyl)phenyl)-N,N-dimethylacrylamide (7c) 
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HRMS 

 

(E)-3-(2-((4-Ethylphenyl)ethynyl)phenyl)-N,N-dimethylacrylamide (7c) 

 
 

 

 

 

 

  

 +TOF MS: 0.282 min from Sample 2 (TuneSampleID) of 156.wiff
a=3.58837804871220540e-004, t0=-1.59239195389782250e+001 R; (Turbo Spray)

Max. 1732.0 counts.
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79 
 

1H NMR 

 

(E)-Methyl 3-(3-((4-methoxyphenyl)ethynyl)pyridin-2-yl)acrylates (7d) 

 

 

 

 

 

 

 

 

 

  



80 
 

13C NMR 

 

(E)-Methyl 3-(3-((4-methoxyphenyl)ethynyl)pyridin-2-yl)acrylates (7d) 

 

 

 

 

 

 

 

 

 

 

  



81 
 

HRMS 

 

(E)-Methyl 3-(3-((4-methoxyphenyl)ethynyl)pyridin-2-yl)acrylates (7d) 

 

 

 

 

 

  

 +TOF MS: 3.813 to 3.846 min from Sample 1 (TuneSampleID) of 235.wiff
a=3.58817785980288220e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 4569.3 counts.
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82 
 

1H NMR 

 

2-((4-ethylphenyl)ethynyl)-4'-methyl-1,1'-biphenyl (8a) 

 

 

 

 

 

 

 

 

 

 

  



83 
 

13C NMR 

 

2-((4-ethylphenyl)ethynyl)-4'-methyl-1,1'-biphenyl (8a) 

 

 

 

 

 

 

 

 

 

 

 

  



84 
 

HRMS 

 

2-((4-ethylphenyl)ethynyl)-4'-methyl-1,1'-biphenyl (8a) 

 

 

 

 

  

 +TOF MS: 4.229 to 4.429 min from Sample 1 (TuneSampleID) of 76.wiff
a=4.66115975624389940e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 1080.6 counts.

150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
m/z, Da

0

50

100

150

200

250

300

350

400

450

500

550

600

650

700

750

800

850

900

950

1000

1050
1081 296.1565



85 
 

1H NMR 

 

2-((4-(tert-butyl)phenyl)ethynyl)-4'-methyl-1,1'-biphenyl (8b) 

 

 

 

 

 

  



86 
 

13C NMR 

 

2-((4-(tert-butyl)phenyl)ethynyl)-4'-methyl-1,1'-biphenylv(8b) 

 

 

 

 

 

 

 

 

 



87 
 

13C NMR 

 

2-((4-(tert-butyl)phenyl)ethynyl)-4'-methyl-1,1'-biphenyl (8b) 

 

 

 

 

  

 +TOF MS: 0.648 to 0.665 min from Sample 1 (TuneSampleID) of 203.wiff
a=3.49854679866955780e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 1.6e4 counts.
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88 
 

1H NMR 

OiPr

Et  

2-((4-ethylphenyl)ethynyl)-4'-isopropoxy-1,1'-biphenyl. (8c) 

 

 

 

 

  



89 
 

13C NMR 

OiPr

Et  

2-((4-ethylphenyl)ethynyl)-4'-isopropoxy-1,1'-biphenyl. (8c) 

 

 

 

 

 

 

 

 

 

  



90 
 

HRMS 

OiPr

Et  

2-((4-ethylphenyl)ethynyl)-4'-isopropoxy-1,1'-biphenyl (8c) 

 

 

 

 

 

 

 

 

 +TOF MS: 0.282 to 0.315 min from Sample 1 (TuneSampleID) of 46.wiff
a=3.58379787757238700e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 9234.7 counts.
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91 
 

1H NMR 

 

2-(4-Methoxyphenyl)-3-(p-tolylethynyl)thiophene. (8d) 

 

 

 

 

  



92 
 

13C NMR 

 

2-(4-Methoxyphenyl)-3-(p-tolylethynyl)thiophene. (8d) 

 

 

 

 

 

 

 

  



93 
 

HRMS 

 

2-(4-Methoxyphenyl)-3-(p-tolylethynyl)thiophene. (8d) 

 
 

 

 

  

 +TOF MS: 1.248 to 1.314 min from Sample 1 (TuneSampleID) of 2.wiff
a=2.90576404239993220e-004, t0=-1.59239195389782250e+001 R; (Turbo Spray)

Max. 3.5e4 counts.
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94 
 

1H NMR 

 

3-((4-ethylphenyl)ethynyl)-2-(4-methoxyphenyl)thiophene (8e) 

 

 

 

 

 

 

 



95 
 

13C NMR 

 

3-((4-ethylphenyl)ethynyl)-2-(4-methoxyphenyl)thiophene (8e)  

 

 

 

 

 



96 
 

HRMS 

 

3-((4-ethylphenyl)ethynyl)-2-(4-methoxyphenyl)thiophene (8e) 

 

 

 

 

 

 

 

 -TOF MS: 0.948 to 1.014 min from Sample 1 (TuneSampleID) of 1.wiff
a=4.25510741573248810e-004, t0=-2.26703850363992390e+000 (Turbo Spray)

Max. 546.6 counts.
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97 
 

1H NMR 

 

2-((4-(tert-butyl)phenyl)ethynyl)-3-(4-methoxyphenyl)pyridine. (8f) 

 

 

 

 

 

 

 

  



98 
 

13C NMR 

 

2-((4-(tert-butyl)phenyl)ethynyl)-3-(4-methoxyphenyl)pyridine. (8f) 

 

 

 

 

 

 

 

 

  



99 
 

HRMS 

 

2-((4-(tert-butyl)phenyl)ethynyl)-3-(4-methoxyphenyl)pyridine. (8f) 

 

 

 

 

 

 

 

 

 +TOF MS: 3.146 to 3.213 min from Sample 1 (TuneSampleID) of 210.wiff
a=3.58904015019765220e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 2978.6 counts.
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100 
 

1H NMR 

 

4-methoxy-4''-methyl-1,1':2',1''-terphenyl. (9a) 

 

 

 

 

 

 

 

 

  



101 
 

13C NMR 

 

4-methoxy-4''-methyl-1,1':2',1''-terphenyl. (9a) 

 

 

 

 

 

 

 

 

 

  



102 
 

HRMS 

 

4-methoxy-4''-methyl-1,1':2',1''-terphenyl. (9a) 

 

 

 

 

 

  

 +TOF MS: 0.398 to 0.415 min from Sample 1 (TuneSampleID) of 5.wiff
a=3.56316639393016260e-004, t0=-1.71185942081900460e+001 (Turbo Spray)

Max. 3169.5 counts.
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103 
 

1H NMR 

 

4-Ethyl-1,1':2',1''-terphenyl (9b) 

 

 
 

 

 

  



104 
 

13C NMR 

 

4-ethyl-1,1':2',1''-terphenyl (9b) 

 

 

 

  

  



105 
 

HRMS 

 

4-ethyl-1,1':2',1''-terphenyl (9b) 

 

 

 

 

 

 

 

 

  

 +TOF MS: 1.231 to 1.514 min from Sample 1 of 23.wiff
a=3.68202460011401730e-004, t0=-1.71185942081900780e+001 (Turbo Spray)

Max. 1571.7 counts.
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106 
 

1H NMR 

 

4-Methoxy-1,1':2',1'':2'',1'''-quaterphenyl (9c) 

 

 

 

 

 

 

 

 



107 
 

13C NMR 

 

4-Methoxy-1,1':2',1'':2'',1'''-quaterphenyl (9c) 

 

 

 

 

 

 

 

 

 

 



108 
 

HRMS 

 

4-Methoxy-1,1':2',1'':2'',1'''-quaterphenyl (9c) 

 

 

 

 

 

 

 

 

 +TOF MS: 1.864 to 1.881 min from Sample 1 (TuneSampleID) of s5.wiff
a=5.47291927076226650e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 405.0 counts.
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109 
 

1H NMR 

 

(E)-Butyl 3-(4'-methyl-[1,1'-biphenyl]-2-yl)acrylates (10a) 

 

 

 

 

 

 

 

 

 

  



110 
 

13C NMR 

 

(E)-Butyl 3-(4'-methyl-[1,1'-biphenyl]-2-yl)acrylates (10a) 

 

 

 

 

 

 

 

 

 

 



111 
 

HRMS 

 

(E)-Butyl 3-(4'-methyl-[1,1'-biphenyl]-2-yl)acrylates (10a) 

 

 

 

 

 

 

 

 

  



112 
 

1H NMR 

 

(E)-ethyl 3-(4'-ethyl-[1,1'-biphenyl]-2-yl)acrylates (10b) 

 

 

 

 

 

 

 

  



113 
 

13C NMR 

 

(E)-ethyl 3-(4'-ethyl-[1,1'-biphenyl]-2-yl)acrylates (10b) 

  

 

 

 

 

 

 

 

 



114 
 

13C NMR 

 

(E)-ethyl 3-(4'-ethyl-[1,1'-biphenyl]-2-yl)acrylates (10b) 

 

 

 

 

 

 

 

 

 

 +TOF MS: 0.631 to 0.815 min from Sample 1 (TuneSampleID) of 129.wiff
a=3.68762538916818200e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 236.5 counts.

150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
m/z, Da

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

200

210

220

230
237 280.1462



115 
 

1H NMR 

 

(E)-N,N-dimethyl-3-(4'-methyl-[1,1'-biphenyl]-2-yl)acrylamide (10c) 

 

 

 

 

 

 

 

  



116 
 

13C NMR 

 

(E)-N,N-dimethyl-3-(4'-methyl-[1,1'-biphenyl]-2-yl)acrylamide (10c) 

 

 

 

 

 

 

 

 

 



117 
 

HRMS 

 

(E)-N,N-dimethyl-3-(4'-methyl-[1,1'-biphenyl]-2-yl)acrylamide (10c) 

 

 

 

 

 

 

 

 

 

 +TOF MS: 1.697 to 1.747 min from Sample 1 (TuneSampleID) of 142.wiff
a=3.58752173047085450e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 5463.3 counts.
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118 
 

1H NMR 

 

(E)-methyl 3-(2-((4-methoxyphenyl)ethynyl)phenyl)acrylates (11a) 

 

 

 

 

 

 

 

 

 

 



119 
 

13C NMR 

 

(E)-methyl 3-(2-((4-methoxyphenyl)ethynyl)phenyl)acrylates (11a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



120 
 

HRMS 

 

(E)-methyl 3-(2-((4-methoxyphenyl)ethynyl)phenyl)acrylates (11a) 

 

 

 

 

 

 

 

 

 

 +TOF MS: 2.047 to 2.264 min from Sample 1 of abhi2.wiff
a=3.52397769225772710e-004, t0=-6.01277179989930310e+000 (Turbo Spray)

Max. 255.9 counts.
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121 
 

 

1H NMR 

 

(E)-methyl 3-(2-((4-aminophenyl)ethynyl)phenyl)acrylates (11b) 

 

 

 

 

 

 

 

 

 



122 
 

 

13C NMR 

 

(E)-methyl 3-(2-((4-aminophenyl)ethynyl)phenyl)acrylates (11b) 

 

 

 

 

 

 

 

 

 

 

 



123 
 

HRMS 

 

(E)-methyl 3-(2-((4-aminophenyl)ethynyl)phenyl)acrylates (11b) 

 

 

 

 

 

 

 

 

 

 +TOF MS: 2.430 to 2.497 min from Sample 1 (TuneSampleID) of 155.wiff
a=3.58787445558781770e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 4890.2 counts.
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124 
 

1H NMR 

 

(E)-methyl 3-(2-((4-phenoxyphenyl)ethynyl)phenyl)acrylates (11c) 

 

 

 

 

 

 

 

 

 

 

 



125 
 

13C NMR 

 

(E)-methyl 3-(2-((4-phenoxyphenyl)ethynyl)phenyl)acrylates (11c) 

 

 

 

 

 

 

 

 

 

 

 



126 
 

HRMS 

 

(E)-methyl 3-(2-((4-phenoxyphenyl)ethynyl)phenyl)acrylates (11c) 

 

 

 

 

 

 

 

 

 

 +TOF MS: 4.046 to 4.079 min from Sample 1 (TuneSampleID) of 153.wiff
a=3.58930136399011860e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 90.7 counts.
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127 
 

1H NMR 

 

(E)-Methyl 3-(3-((4-methoxyphenyl)ethynyl)thiophen-2-yl)acrylate (11d) 

 

 

 

 

 

 

  



128 
 

13C NMR 

 

(E)-methyl 3-(3-((4-methoxyphenyl)ethynyl)thiophen-2-yl)acrylate (11d) 

 
 

 

 

 

 

 

 

 

 

 

 



129 
 

HRMS 

 

(E)-methyl 3-(3-((4-methoxyphenyl)ethynyl)thiophen-2-yl)acrylate (11d) 

 

 

 

 

 

 

 

 +TOF MS: 0.415 to 0.448 min from Sample 1 (TuneSampleID) of 7.wiff
a=3.71542754953199060e-004, t0=-1.71185942081900460e+001 (Turbo Spray)

Max. 4606.0 counts.
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130 
 

1H NMR 

 

(E)-methyl 3-(4'-methyl-[1,1'-biphenyl]-2-yl)acrylate (12a) 

 

 

 

 

 

 

 

 

 

 



131 
 

 

13C NMR 

 

(E)-methyl 3-(4'-methyl-[1,1'-biphenyl]-2-yl)acrylate (12a) 

 

 

 

 

 

 

 

 

 

 



132 
 

HRMS 

 

(E)-methyl 3-(4'-methyl-[1,1'-biphenyl]-2-yl)acrylate (12a) 

 

 

 

 

 

 

 

 

 

 +TOF MS: 4.762 to 4.795 min from Sample 1 (TuneSampleID) of 144.wiff
a=3.94669926730954720e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 1.1e4 counts.
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133 
 

1H NMR 

 

(E)-methyl 3-(4'-ethyl-[1,1'-biphenyl]-2-yl)acrylates (12b) 

 

 

 

 

 

 

 

 

 



134 
 

13C NMR 

 

(E)-methyl 3-(4'-ethyl-[1,1'-biphenyl]-2-yl)acrylates (12b) 

 

 

 

 

 

 

 

 

 



135 
 

HRMS 

 

(E)-methyl 3-(4'-ethyl-[1,1'-biphenyl]-2-yl)acrylates (12b) 

 

 

 

 

 

 

 

 

 

 +TOF MS: 0.898 to 0.915 min from Sample 1 (TuneSampleID) of 128.wiff
a=3.59422271008003770e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 1127.5 counts.
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136 
 

1H NMR 

 

(E)-methyl 3-(4'-(dimethylamino)-[1,1'-biphenyl]-2-yl)acrylates (12c) 

 

 

 

 

 

 

 



137 
 

 

13C NMR 

 

(E)-methyl 3-(4'-(dimethylamino)-[1,1'-biphenyl]-2-yl)acrylates (12c) 

 

 

 

 

 

 

 

 

 



138 
 

 

HRMS 

 

(E)-methyl 3-(4'-(dimethylamino)-[1,1'-biphenyl]-2-yl)acrylates (12c) 

 

 

 

 

 

 

 

 

 +TOF MS: 2.364 to 2.397 min from Sample 1 (TuneSampleID) of 139.wiff
a=3.69417282540210330e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 155.3 counts.
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139 
 

1H NMR 

 

(E)-ethyl 3-(2-((E)-3-methoxy-3-oxoprop-1-en-1-yl)phenyl)acrylate (13a) 

 

 

 

 

 

 

 

 

 

 

 

 

 



140 
 

13C NMR 

 

(E)-ethyl 3-(2-((E)-3-methoxy-3-oxoprop-1-en-1-yl)phenyl)acrylate (13a) 

 

 

 

 

 

 

 

 

 

 

 

  



141 
 

HRMS 

 

(E)-ethyl 3-(2-((E)-3-methoxy-3-oxoprop-1-en-1-yl)phenyl)acrylate (13a) 

 

 

 

  

 +TOF MS: 1.747 to 1.764 min from Sample 1 (TuneSampleID) of 149.wiff
a=3.50108405886720140e-004, t0=-1.59239195389782250e+001 (Turbo Spray)

Max. 3930.0 counts.
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142 
 

1H NMR 

 

3-[2-(2-Methoxycarbonyl-vinyl)-phenyl]-acrylic acid methyl ester (13b) 

 

 

 

 

  



143 
 

13C NMR 

 

3-[2-(2-Methoxycarbonyl-vinyl)-phenyl]-acrylic acid methyl ester (13b) 

 

 

  



144 
 

HRMS 

 

3-[2-(2-Methoxycarbonyl-vinyl)-phenyl]-acrylic acid methyl ester (13b) 

 

 

  



145 
 

1H NMR 

 

(E)-Butyl 3-(2-((E)-3-methoxy-3-oxoprop-1-en-1-yl)phenyl)acrylate (13c) 

 

 

 

 

 

 

 

 

 

 



146 
 

 

13C NMR 

 

(E)-Butyl 3-(2-((E)-3-methoxy-3-oxoprop-1-en-1-yl)phenyl)acrylate (13c) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



147 
 

HRMS 

 

(E)-Butyl 3-(2-((E)-3-methoxy-3-oxoprop-1-en-1-yl)phenyl)acrylate (13c) 

 

 

 

  

 +TOF MS: 0.465 to 0.482 min from Sample 1 of 38.wiff
a=4.06713517248268640e-004, t0=-1.71185942081900820e+001 (Turbo Spray)

Max. 1.3e4 counts.
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148 
 

1H NMR 

 

(E)-ethyl 3-(2-((E)-3-(dimethylamino)-3-oxoprop-1-en-1-yl)phenyl)acrylate (13d) 

 

 

 

 

 

 

 

 

 

 

 



149 
 

13C NMR 

 

(E)-ethyl 3-(2-((E)-3-(dimethylamino)-3-oxoprop-1-en-1-yl)phenyl)acrylate (13d) 

 

 

 

 

 

 

 

 

 

 

  



150 
 

HRMS 

 

(E)-ethyl 3-(2-((E)-3-(dimethylamino)-3-oxoprop-1-en-1-yl)phenyl)acrylate (13d) 

 

 

 

 

 

 

 

 

 

 

 +TOF MS: 0.398 to 0.415 min from Sample 1 (TuneSampleID) of 5.wiff
a=3.56316639393016260e-004, t0=-1.71185942081900460e+001 (Turbo Spray)

Max. 3169.5 counts.
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