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Experimental Section 
General information 
1H and 13C NMR spectra were recorded on a Bruker Avance Ⅲ 400 spectrometer in 

CDCl3 with TMS as internal standard. Mass spectra were determined on a Hewlett 

Packard 5988A spectrometer by direct inlet at 70 eV. All starting materials and 

products were identified by 1H and 13C NMR and MS. unless otherwise indicated; all 

starting materials were purchased from Alfa aesar and used without further 

purification. 

 

Starting materials 1b, 1c, 1d, 1e, 1e, 1f, 1g, 1h 1-9 and product 2a-n10-28 are known 

compounds cited in the references, and their spectral data were in agreement with 

those reported in literature. NMR spectral and MS data is provided below. 
 
Typical procedure  

Diphenylacetylene (36mg, 0.2 mmol, 1.0equiv), HEH (Diethyl 2, 6-dimethyl-1, 

4-dihydropyridine-3, 5-dicarboxylate) (61mg, 0.24 mmol, 1.2equiv), Pd/C (7mg, 

20%), were added in ethanol (20 mL). The mixture was reflux under N2 for12 h, then 

was cooled, filtered and concentrated in vacuum. Chromatographic separation gave 

the pure product (Z)-1, 2-diphenylethene (30mg, 0.166mmol; 83%). 

Synthesis of Starting Materials 

General Procedure for Preparation of alkynes 1b-h  
10 mmol aryl halide, 351 mg PdCl2(PPh3)2 (0.5 mmol, 5%) and 95 mg CuI (0.5 mmol, 

5%) were placed into a flame dried Schlenk flask. 20 mL diisopropylamine was added 

to the flask followed by 1.26mL 2-methyl-3-butyn-2-ol (13 mmol, 1091mg). The 

reaction mixture was stirred under argon for one hour at 50oC. Then 4.48 g KOH (80 

mmol), 351 mg PdCl2(PPh3)2 (0.5 mmol, 25%), 95 mg CuI (0.5 mmol, 5%) and 10 

mmol aryl halide were added and the reaction mixture was heated for five hours in a 

110 oC oil bath. After cooling to room temperature the KOH was neutralized with 1M 

HCl, and then the mixture was extracted with DCM. The combined organic phases 

were dried over MgSO4 then evaporated. The crude product was purified by column 

chromatography using hexane-ethyl acetate mixtures. 
 
Table 1 Preparation of alkynes 1b-h. 
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 Alkynes Ar-I Yield (%) 

b 
  

80 

1c 
  

65 

1d 
  

70 

1e 
  

86 

1f 
  

72 

1g 
  

60 

1h 

 

I

F3C  

95 

The equipment mentioned in reference 10 of article text. 
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Physical data for the following Starting Materials 
1-Methyl-4-(2-phenylethynyl)-benzene  

 

 
1H NMR (400 MHz, CDCl3) δ 7.58 – 7.46 (m, 2H), 7.43 (d, J = 8.1, 2H), 7.38 – 7.28 (m, 3H), 7.15 (d, 
J = 7.9, 2H), 2.36 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ 138.37, 132.49, 131.53, 131.48, 129.10, 128.43, 128.30, 128.05, 123.46, 
120.17, 89.54, 88.70, 21.49 
MS (EI): m/z (%):192(M+, 100), 165(15), 139(5), 115(8), 82(7), 63(8), 51(8), 39(13). 
 
1-Methoxy-4-(2-phenylethynyl)-benzene 

 

 
1H NMR (400 MHz, CDCl3) δ 7.51 (dd, J = 7.8, 1.7, 2H), 7.48 – 7.45 (m, 2H), 7.32 (dt, J = 3.6, 1.1, 
3H), 3.81 (s, 3H). 
13CNMR (100MHZ, CDCl3) δ159.61, 133.02, 131.42, 128.27, 127.89, 123.60, 115.38, 113.98, 89.36, 
88.05, 55.25 
MS (EI): m/z (%):208(M+, 100), 193(51), 165(62), 139(17), 115(9), 104(6), 87(7), 63(10), 51(7), 
39(15). 
 
4-(phenylethynyl)-phenol 

 

 
1H NMR (400 MHz, CDCl3) δ 7.57 – 7.47 (m, 2H), 7.46 – 7.39 (m, 2H), 7.38 – 7.27 (m, 3H), 6.80 (d, J 
= 8.4, 2H), 4.90 (s, 1H). 
13C NMR (101 MHz, CDCl3) δ 155.51, 133.26, 131.43, 128.30, 127.98, 123.44, 115.67, 115.47, 89.18, 
88.10 
MS (EI): m/z (%):194(M+, 100), 165(25), 139(8), 115(4), 97(7), 51(7), 39(14). 
 
1-Nitro-4-(2-Phenylethynyl)-benzene 

 

 
1H NMR (400 MHz, CDCl3) δ 8.26 – 8.18 (m, 2H), 7.70 – 7.63 (m, 2H), 7.60 – 7.51 (m, 2H), 7.43 – 
7.34 (m, 3H) 
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13C NMR (100 MHz, CDCl3) δ 146.97, 132.24, 131.82, 130.24, 129.25, 128.51, 123.61, 122.09, 94.69, 
87.53 
MS (EI): m/z (%):223(M+, 100), 193(28), 176(68), 165(30), 151(27), 150(21), 126(10), 77(6), 63(8), 
51(9), 39(8). 
 
1-Chloro-4-phenylethynyl-benzene 

 

 
1H NMR (400 MHz, CDCl3) δ 7.52 (dd, J = 4.2, 3.1, 2H), 7.46 (d, J = 8.3, 2H), 7.39 – 7.29 (m, 5H). 
13C NMR (101 MHz, CDCl3) δ 134.23, 132.78, 132.48, 131.57, 129.19, 128.67, 128.46, 128.42, 128.37, 
122.90, 121.75, 90.30, 88.22 
MS (EI): m/z (%):212(M+, 100), 214(M+2, 30), 202(13), 176(27), 151(9), 88(7), 75(8), 51(7), 39(7). 
 
3-Phenylethynyl-pyridyn 

 
 
1H NMR (400 MHz, CDCl3) δ 8.77 (d, J = 1.5, 1H), 8.55 (dd, J = 4.9, 1.6, 1H), 7.81(d, J=8, 1H), 
7.53-7.56 (m, 2H), 7.36-7.37 (m, 3H), 7.28-7.30 (m, 1H). 
13C NMR (101 MHz, CDCl3) δ 152.16, 148.45, 138.43, 131.66, 128.78, 128.41, 128.21, 123.01, 122.47, 
120.47, 93.81, 82.09 
MS (EI): m/z (%):179(M+, 100), 151(10), 126(18), 87(6), 76(15), 63(10), 51(9), 39(7). 
 
1-(Phenylethynyl)-2-(trifluoromethyl)-benzene 

 
 
1H NMR (400 MHz, CDCl3) δ 7.67 (t, J = 7.3, 2H), 7.59 – 7.47 (m, 3H), 7.44 – 7.32 (m, 4H). 
13C NMR (101 MHz, CDCl3) δ 133.68, 131.68, 131.38, 131.37, 128.80, 128.38, 127.89, 125.90, 125.85, 
122.72, 94.92, 85.35 
MS (EI): m/z (%):246(M+, 100), 225(14), 196(5), 169(6), 151(4), 98(5), 75(4), 51(4), 39(4). 
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Physical data for the following products 
Z-stilbene 

 
1H NMR (400 MHz, CDCl3) δ 7.27 – 7.18 (m, 9H), 6.59 (s, 2H) 
13C NMR (101 MHz, CDCl3) δ 137.21, 131.59, 130.22, 128.84, 128.18, 127.06 
MS (EI): m/z (%):180(M+,89), 165(38), 152(11), 115(4), 102(8), 89(16), 76(16), 63(10), 51(18), 
39(10). 
(Z)-1-methyl-4-styrylbenzene 

 
1H NMR (400 MHz, CDCl3) δ 7.29 – 7.17 (m, 5H), 7.15 (dd, J = 9.2, 5.7, 2H), 7.02 (d, J = 8.0, 2H), 
6.55 (s, 2H), 2.30 (s, 3H). 
13C NMR (100 MHz, CDCl3) δ137.52, 136.85, 134.28, 130.20 129.56, 128.89, 128.84, 128.78, 128.17, 
126.95, 21.20 
MS (EI): m/z (%):194(M+, 81), 179(100), 115(23), 89(19), 77(15), 63(24), 51(32), 39(39). 

(Z)-1-methoxy-4-styrylbenzene 

 
1H NMR (400 MHz, CDCl3) δ 7.29 – 7.14 (m, 7H), 6.74 (t, J = 5.8, 2H), 6.57 – 6.45 (s, 2H), 3.77 (s, 
3H). 
13C NMR (100 MHz, CDCl3) δ 158.70, 137.64, 130.14, 129.77, 129.68, 128.80, 128.77, 128.21, 126.88, 
113.60, 55.17 
MS (EI): m/z (%):210(M+, 100), 165(51), 152(34), 115(14), 89(18), 63(24), 51(25), 39(31). 
(Z)-4-styrylphenol 

 
1H NMR (400 MHz, CDCl3) δ 7.49 (d, J = 7.4, 2H), 7.41 (d, J = 8.5, 2H), 7.35 (t, J = 7.6, 2H), 7.23 (d, 
J = 7.3, 1H), 7.01 (q, J = 16.3, 2H), 6.83 (d, J = 8.6, 2H), 4.81 (s, 1H). 
13C NMR (100 MHz, CDCl3) δ 155.17, 137.55, 130.37, 128.63, 128.09, 127.90, 127.24, 126.69, 126.24, 
115.58 
MS (EI): m/z (%):196(M+, 100), 181(17), 165(42), 149(62), 115(13), 102(10), 77(30), 76(23), 71(18), 
63(43), 51(36), 39(69). 
(Z)-1-nitro-4-styrylbenzene 
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1H NMR (400 MHz, CDCl3) δ 8.23 (d, J = 8.7, 1H), 8.07 (d, J = 8.7, 2H), 7.64 (d, J = 8.7, 1H), 7.56 (d, 
J = 7.5, 1H), 7.40 (m, 2H), 7.23 – 7.18 (m, 2H), 6.82 (d, J = 12.2, 1H), 6.62 (d, J = 12.2, 1H). 
13C NMR (101 MHz, CDCl3) δ 136.10, 133.96, 133.93, 129.64, 128.89, 128.78, 128.55, 127.99, 127.95, 
127.01, 126.86, 126.29, 124.15, 123.56 
MS (EI): m/z (%):225(M+, 75), 178(100), 165(17), 152(34), 139(7), 89(29), 76(34), 63(36), 51(50), 
39(32). 
(Z)-1-chloro-4-styrylbenzene 

 
1H NMR (400 MHz, CDCl3) δ 7.25 – 7.13 (m, 9H), 6.58 (dd, J = 39.5, 12.2, 2H). 
13C NMR (100 MHz, CDCl3) δ 136.85, 135.63, 133.08, 132.72, 130.93, 130.20, 129.82, 128.91, 128.79, 
128.39, 128.32, 127.30 
MS (EI): m/z (%):214(M+, 29), 179(83), 178(100), 149(14), 125(17), 91(28), 89(22), 76(38), 63(13), 
51(22), 39(10). 
(Z)-3-styrylpyridine 

 
1H NMR (400 MHz, CDCl3) δ 8.49 (s, 1H), 8.42 (d, J = 4.1, 1H), 7.53 (d, J = 7.8, 1H), 7.26 – 7.19 (m, 
5H), 7.14 (dd, J = 7.9, 4.8, 1H), 6.76 (d, J = 12.2, 1H), 6.55 (d, J = 12.2, 1H). 
13C NMR (101 MHz, CDCl3) δ 149.96, 147.87, 136.43, 135.97, 132.76, 128.66, 128.51, 127.59, 126.30, 
123.05 
MS (EI): m/z (%):181(M+, 60), 180(100), 149(100), 127(7), 126(7), 102(9), 76(23), 63(28), 51(21), 
50(17), 43(12), 39(36). 
(Z)-4-Acetylstilbene 

 
1H NMR (400 MHz, CDCl3) δ 7.81 (d, J = 8.3, 2H), 7.32 (d, J = 8.2, 2H), 7.25 – 7.18 (m, 5H), 6.73 (d, 
J = 12.3, 1H), 6.61 (d, J = 12.3, 1H), 2.57 (s, 3H). 
13C NMR (100 MHz, CDCl3) δ 197.62, 142.26, 136.63, 135.57, 129.08, 129.02, 128.81, 128.35, 128.30, 
127.53, 26.54 
MS (EI): m/z (%):222(M+, 60), 207(100), 179(30), 178(86), 152(17), 115(5), 89(14), 76(14), 51(18), 
43(58), 39(12). 
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(Z)-Pent-1-enylbenzene 

 
1H NMR (400 MHz, CDCl3) δ 7.38 – 7.28 (m, 4H), 7.23 (t, J = 7.1, 1H), 6.43 (d, J = 11.7, 1H), 5.68 (dt, 
J = 11.7, 7.3, 1H), 2.33 (m, 2H), 1.30 – 1.23 (m, 2H), 0.96 (t, J = 7.4, 3H). 
13C NMR (100 MHz, CDCl3) δ 137.81, 133.05, 128.79, 128.74, 128.07, 126.39, 30.68, 23.15, 13.85 
MS (EI): m/z (%):146(M+, 42), 117(100), 115(61), 91(48), 77(11), 65(7), 51(17), 39(11). 
1-tert-butyl-4-vinylbenzene 

 
1H NMR (400 MHz, CDCl3) δ 7.36 (m, 4H), 6.70 (dd, J = 17.6, 10.9, 1H), 5.71 (d, J = 17.6, 1H), 5.20 
(d, J = 10.9, 1H), 1.32 (s, 9H). 
13C NMR (101 MHz, CDCl3) δ 150.87, 136.56, 134.81, 125.90, 125.41, 112.99, 34.57, 31.28 
MS (EI): m/z (%):160(M+, 21), 145(100), 117(31), 105(10), 91(13), 77(11), 51(7). 
(Z)-Cinnamyl alcohol 

 
1H NMR (400 MHz, CDCl3) δ 7.35 (t, J = 7.4, 2H), 7.26 (dd, J = 8.7, 5.8, 1H), 7.21 (d, J = 7.4, 2H), 
6.58 (d, J = 11.7, 1H), 5.96 – 5.81 (m, 1H), 4.45 (d, J = 6.4, 2H), 1.53 (s, 1H). 
13C NMR (101 MHz, CDCl3) δ 136.48, 131.09, 131.05, 128.75, 128.25, 127.25, 59.71 
MS (EI): m/z (%):134(M+, 44), 115(45), 105(49), 92(100), 91(89), 78(59), 77(51), 63(18), 55(23), 
51(47), 39(24). 
(Z)-3-Phenylacrylic acid 

 
1H NMR (400 MHz, CDCl3) δ 12.55 – 9.77 (s, 1H), 7.60 (dd, J = 6.5, 2.7, 2H), 7.40 – 7.30 (m, 3H), 
7.06 (d, J = 12.7, 1H), 5.96 (d, J = 12.7, 1H). 
13C NMR (101 MHz, CDCl3) δ 171.29, 145.79, 134.36, 129.93, 129.36, 128.07, 118.68 
MS (EI): m/z (%):148(M+, 64), 147(100), 131(18), 103(56), 102(31), 91(41), 77(50), 63(13), 51(38), 
50(22), 45(17), 39(10). 
(Z)-ethyl 3-phenylacrylate 

 
1H NMR (400 MHz, CDCl3) δ 7.48 – 7.28 (m, 5H), 6.94 (d, J = 12.6, 1H), 5.95 (d, J = 12.6, 1H), 4.17 
(q, J = 7.1, 2H), 1.24 (t, J = 7.1, 3H). 
13C NMR (100 MHz, CDCl3) δ 166.18, 142.94, 132.94, 129.64, 127.94, 119.86, 60.26, 14.06 
MS (EI): m/z (%): 176(M+, 24), 147(13), 131(100), 129(37), 103(35), 77(24), 51(16). 
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NMR Spectra 
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