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1. Experimental Procedure for Substrate Preparation: 

1.1 Preparation of (E)-3-(p-tolyl)acrylic acid1:  

 

To an oven-dried beaker, added 4-methylbenzaldehyde (4 g, 33.29 mmol, 1 equiv), malonic acid (6.9 g, 66.58 mmol, 2 equiv) and 
glacial acetic acid (50 mL). Then piperidine (6.8 g, 79.89 mmol, 2.4 equiv) was added dropwise and was irradiated at 800 W for 2.5 
minutes with 1 minute interval. The mixture was quenched with water to obtain a colourless solid and it was air-dried to afford (E)-3-
(p-tolyl) acrylic acid (5.1g, 95%). This was directly used in the next reaction in 1.2. 

 

1.2 Preparation of (E)-3-(p-tolyl)prop-2-en-1-ol: 

 

To a stirred solution of (E)-3-(p-tolyl)acrylic acid (6.9 g, 42.54 mmol, 1 equiv) in THF was added NEt3 (4.3 g, 42.54 mmol, 1 equiv) 
under N2 atmosphere. The mixture was cooled to -7 oC and ClCO2Et (4.6 g, 42.54 mmol, 1 equiv) was slowly added. The reaction 
mixture was stirred for 1 h at -7 oC and was brought to r.t . The mixture was filtered and the filtrate was reduced with NaBH4. It was 
done in a three-neck round bottom flask using NaBH4 (4.8 g, 127.62 mmol, 3 equiv) and with the slow addition of MeOH at 0 oC. The 
mixture was further stirred at r.t for 12 h. After removing the solvent under reduced pressure, the product was extracted with ethyl 
acetate, washed with water, brine and dried over anhydrous MgSO4 and concentrated. The crude product was purified by silica-gel 
column chromatography using 20% ethyl acetate/hexane as eluent to obtain (E)-3-p-tolylprop-2-en-1-ol (4.2 g, 67%). 
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1.3 Preparation of (E)-3-p-tolylacrylaldehyde: 

 

To an oven-dried round bottom flask containing (E)-3-p-tolylprop-2-en-1-ol (4.2 g, 28.34 mmol, 1 equiv) in DCM, pyridinium 
chlorochromate (PCC) was added in portions (12.2 g, 56.68 mmol, 2 equiv). The reaction mixture was stirred at r.t under nitrogen for 
12 h. It was passed through celite and washed with DCM. The filtrate was concentrated under reduced pressure. The crude was 
purified by silica-gel column chromatography using 10% ethyl acetate/hexane to obtain (E)-3-p-tolylacrylaldehyde (1.9 g, 45%). 

1.4 Preparation of (E)-1-(4,4-dibromobuta-1,3-dienyl)-4-methylbenzene2: 

 

To an oven-dried round bottom flask, added (E)-3-p-tolylacrylaldehyde (1 g, 6.84 mmol, 1 equiv) in DCM followed by the addition of 
CBr4 (4.53 g, 13.68 mmol, 2 equiv) and PPh3 (7.17 g, 27.36 mmol, 4 equiv) in portions at 0 oC under N2 atmosphere. The mixture was 
stirred at 0 oC for 6 h. To the product mixture, hexane solvent was added and filtered through a small silica-gel pad and concentrated. 
The crude product was purified by silica gel column chromatography using hexane as eluent to obtain (E)-1-(4,4-dibromobuta-1,3-
dienyl)-4-methylbenzene as colourless solid (1.56 g, 76%). 
 
1.5 Preparation of (2E,2'E)-3,3'-(1,3-phenylene)diacrylic acid1: 
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To an oven-dried beaker, added isophthalaldehyde (4 g, 29.82 mmol, 1 equiv), malonic acid (12.4 g, 119.28 mmol, 4 equiv) and 
glacial acetic acid (60 mL). Then piperidine (12.2 g, 143.13 mmol, 4.8 equiv) was added dropwise and was irradiated at 800 W for 3.5 
minutes with 1 minute interval. The mixture was thoroughly washed with water to obtain a colourless solid and it was air-dried to 
afford (2E,2'E)-3,3'-(1,3-phenylene)diacrylic acid (4.5 g, 69%). This was directly used in the next reaction in 1.6. 

1.6 Preparation of Ethyl (2E,2'E)-3,3'-(1,3-phenylene)diacrylate3: 

 

To a round bottom flask, added (2E,2'E)-3,3'-(1,3-phenylene)diacrylic acid (1 g, 4.58 mmol, 1 equiv) in ethanol (20 mL) followed by 
addition of Me3SiCl (2.2 g, 20.24 mmol, 4.4 equiv) in portions at r.t under nitrogen condition. The resulting white turbidity slowly 
disappeared to form yellow transparent colored solution. This was stirred for 12 h after which, ethanol was removed under reduced 
pressure. The resultant residue was extracted with ethyl acetate, washed with saturated NaHCO3 solution, water and brine, dried over 
anhydrous MgSO4 and concentrated. The crude was purified by silica-gel column chromatography using 10% ethyl acetate in hexane 
as eluent to obtain the diester product (1.1 g, 87%). 

1.7 Preparation of (2E,2'E)-3,3'-(1,3-phenylene)diprop-2-en-1-ol: 

 

To an oven-dried round bottom flask equipped with a dropping funnel, added the diester (6.3 g, 23 mmol, 1 equiv) in diethyl ether 
(400 mL). After it was cooled to -20 oC,  a suspension of LiAlH4 (4.4 g, 116.15 mmol, 5.05 equiv) in ether was slowly added under N2 
atmosphere. The reaction mixture was stirred for 5 h. After the reaction is over, it was quenched at 0 oC, using saturated solution of 
NH4Cl. The resulting mixture was filtered through a celite bed and the filtrate was washed with ethyl acetate and brine. The organic 
extract was dried over anhydrous MgSO4 and concentrated. The crude was purified by silica-gel column chromatography using 30% 
ethyl acetate in hexane as eluent to obtain the diol, (2E,2'E)-3,3'-(1,3-phenylene)diprop-2-en-1-ol as product (2.4 g, 54%). 
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1.8 Preparation of (2E,2'E)-3,3'-(1,3-phenylene)diprop-2-en-1-al: 

 

To an oven-dried round bottom flask, added the diol (1.4 g, 7.36 mmol, 1 equiv) and a crushed 1:5.5 mixture of KMnO4 (4.6 g, 29.4 
mmol, 4 equiv) and MnO2 (25 g, 287.04 mmol, 39 equiv) in DCM (75 mL) under N2 atmosphere. The reaction mixture was at stirred 
at rt for 12 h. After that, the mixture was filtered through celite and washed with DCM. The resulting filtrate was concentrated and 
crude was purified by silica gel column chromatography using 10% ethyl acetate/hexane to obtain the dialdehyde product (0.97 g, 
71%). 

1.9 Preparation of 1,3-bis((E)-4,4-dibromobuta-1,3-dienyl)benzene (1k)2: 

 

To an oven-dried round bottom flask, added the dialdehyde (1 g, 5.37 mmol, 1 equiv) in DCM and cooled to 0 oC under nitrogen. 
Then CBr4 (7.1 g, 21.48 mmol, 4 equiv) and PPh3 (11.3 g, 42.96 mmol, 8 equiv) were added in small portions. The reaction was 
stirred at 0 oC under nitrogen for 6 h. The mixture was quenched with hexane, passed through a silica gel pad. The filtrate obtained 
was concentrated and purified by silica gel column chromatography using hexane as eluent to obtain the product 1k as colourless solid 
(1.8 g, 67%). 
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2. Control Reaction: 

2.1 Sequential Addition Reaction in Two Step-One-pot Protocol: 

 

To an oven-dried Schlenk tube under N2 atmosphere, added (E)-(4,4-dibromobuta-1,3-dienyl)benzene (0.108 g, 0.375 mmol, 3 equiv), 
Cs2CO3 (0.367 g, 1.125 mmol, 9 equiv) and DMF (6 mL). The reaction mixture was stirred at 80 oC in an oil bath for 3 h. It was then 
brought to rt and tri(p-tolyl)bismuth (0.060 g, 0.125 mmol, 1 equiv) and Pd(PPh3)4 (0.013 g, 0.0112 mmol, 0.09 equiv) were added 
under N2 atmosphere. The mixture was further stirred at 80 oC for 3 h. After the stipulated time, work up was carried out with ethyl 
acetate (50 mL), washing with water (15 mL), brine (15 mL), drying with anhydrous MgSO4 and concentrated. The crude was purified 
by silica gel column chromatography using hexane as eluent to obtain 2a (0.070 g, 86%). 
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4. 1H ,13C and HRMS Spectras of 1,3-Dienyldibromides (1a-1m): 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-(4,4-dibromobuta-1,3-dienyl)benzene (1a) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-(4,4-dibromobuta-1,3-dienyl)benzene (1a) 
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EI (HRMS) spectrum of (E)-(4,4-dibromobuta-1,3-dienyl)benzene (1a) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-(4,4-dibromobuta-1,3-dienyl)-4-methylbenzene (1b) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-(4,4-dibromobuta-1,3-dienyl)-4-methylbenzene (1b) 
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EI (HRMS) spectrum of (E)-1-(4,4-dibromobuta-1,3-dienyl)-4-methylbenzene (1b) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-(4,4-dibromobuta-1,3-dienyl)naphthalene (1c) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-(4,4-dibromobuta-1,3-dienyl)naphthalene (1c) 
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EI (HRMS) spectrum of (E)-1-(4,4-dibromobuta-1,3-dienyl)naphthalene (1c) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-(4,4-dibromobuta-1,3-dienyl)-4-methoxybenzene(1d) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-(4,4-dibromobuta-1,3-dienyl)-4-methoxybenzene (1d) 
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EI (HRMS) spectrum of (E)-1-(4,4-dibromobuta-1,3-dienyl)-4-methoxybenzene (1d) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-5-(4,4-dibromobuta-1,3-dienyl)-1,2,3-trimethoxybenzene(1e) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-5-(4,4-dibromobuta-1,3-dienyl)-1,2,3-trimethoxybenzene (1e) 
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EI (HRMS) spectrum of (E)-5-(4,4-dibromobuta-1,3-dienyl)-1,2,3-trimethoxybenzene (1e) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-4-(4,4-dibromobuta-1,3-dienyl)benzonitrile (1f) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-4-(4,4-dibromobuta-1,3-dienyl)benzonitrile (1f) 
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EI (HRMS) spectrum of (E)-4-(4,4-dibromobuta-1,3-dienyl)benzonitrile (1f) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-chloro-4-(4,4-dibromobuta-1,3-dienyl)benzene (1g) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-chloro-4-(4,4-dibromobuta-1,3-dienyl)benzene (1g) 
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EI (HRMS) spectrum of (E)-1-chloro-4-(4,4-dibromobuta-1,3-dienyl)benzene (1g) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-chloro-3-(4,4-dibromobuta-1,3-dienyl)benzene (1h) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-chloro-3-(4,4-dibromobuta-1,3-dienyl)benzene (1h) 
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EI (HRMS) spectrum of (E)-1-chloro-3-(4,4-dibromobuta-1,3-dienyl)benzene (1h) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-2-(4,4-dibromobuta-1,3-dienyl)furan (1i) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-2-(4,4-dibromobuta-1,3-dienyl)furan (1i) 
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EI (HRMS) spectrum of (E)-2-(4,4-dibromobuta-1,3-dienyl)furan (1i) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-2-(4,4-dibromobuta-1,3-dienyl)thiophene (1j) 

 

 

 



S37 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-2-(4,4-dibromobuta-1,3-dienyl)thiophene (1j) 
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EI (HRMS) spectrum of (E)-2-(4,4-dibromobuta-1,3-dienyl)thiophene (1j) 
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1H NMR (500 MHz, CDCl3) spectrum of 1,3-bis((E)-4,4-dibromobuta-1,3-dienyl)benzene (1k) 
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13C NMR (125 MHz, CDCl3) spectrum of 1,3-bis((E)-4,4-dibromobuta-1,3-dienyl)benzene (1k) 
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EI (HRMS) spectrum of 1,3-bis((E)-4,4-dibromobuta-1,3-dienyl)benzene (1k) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-bromo-4-(4,4-dibromobuta-1,3-dienyl)benzene (1l) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-bromo-4-(4,4-dibromobuta-1,3-dienyl)benzene (1l) 

 

 

 



S44 
 

 

EI (HRMS) spectrum of (E)-1-bromo-4-(4,4-dibromobuta-1,3-dienyl)benzene (1l) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-bromo-3-(4,4-dibromobuta-1,3-dienyl)benzene (1m) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-bromo-3-(4,4-dibromobuta-1,3-dienyl)benzene (1m) 
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EI (HRMS) spectrum of (E)-1-bromo-3-(4,4-dibromobuta-1,3-dienyl)benzene (1m) 
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5. 1H ,13C and HRMS Spectras of groups of 1,3-Enynes (2-18): 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-methyl-4-(4-phenylbut-3-en-1-ynyl)benzene (2a) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-methyl-4-(4-phenylbut-3-en-1-ynyl)benzene (2a) 
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EI (HRMS) spectrum of (E)-1-methyl-4-(4-phenylbut-3-en-1-ynyl)benzene (2a) 

 

 

 



S52 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-1-fluoro-4-(4-phenylbut-3-en-1-ynyl)benzene (2b) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-fluoro-4-(4-phenylbut-3-en-1-ynyl)benzene (2b) 

 

 

 



S54 
 

 

EI (HRMS) spectrum of (E)-1-fluoro-4-(4-phenylbut-3-en-1-ynyl)benzene (2b) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-chloro-3-(4-phenylbut-3-en-1-ynyl)benzene (2c) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-chloro-3-(4-phenylbut-3-en-1-ynyl)benzene (2c) 
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EI (HRMS) spectrum of (E)-1-chloro-3-(4-phenylbut-3-en-1-ynyl)benzene (2c) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-methoxy-3-(4-phenylbut-3-en-1-ynyl)benzene (2d) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-methoxy-3-(4-phenylbut-3-en-1-ynyl)benzene (2d) 
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EI (HRMS) spectrum of (E)-1-methoxy-3-(4-phenylbut-3-en-1-ynyl)benzene (2d) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-methyl-4-(4-phenylbut-1-en-3-ynyl)benzene (3a) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-methyl-4-(4-phenylbut-1-en-3-ynyl)benzene (3a) 
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EI (HRMS) spectrum of (E)-1-methyl-4-(4-phenylbut-1-en-3-ynyl)benzene (3a) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-4,4'-(but-1-en-3-yne-1,4-diyl)bis(methylbenzene) (3b) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-4,4'-(but-1-en-3-yne-1,4-diyl)bis(methylbenzene) (3b) 
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EI (HRMS) spectrum of (E)-4,4'-(but-1-en-3-yne-1,4-diyl)bis(methylbenzene) (3b) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-chloro-4-(4-p-tolylbut-3-en-1-ynyl)benzene (3c) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-chloro-4-(4-p-tolylbut-3-en-1-ynyl)benzene (3c) 
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EI (HRMS) spectrum of (E)-1-chloro-4-(4-p-tolylbut-3-en-1-ynyl)benzene (3c) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-ethoxy-4-(4-p-tolylbut-3-en-1-ynyl)benzene (3d) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-ethoxy-4-(4-p-tolylbut-3-en-1-ynyl)benzene (3d) 
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EI (HRMS) spectrum of (E)-1-ethoxy-4-(4-p-tolylbut-3-en-1-ynyl)benzene (3d) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-(4-phenylbut-1-en-3-ynyl)naphthalene (4a) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-(4-phenylbut-1-en-3-ynyl)naphthalene (4a) 
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EI (HRMS) spectrum of (E)-1-(4-phenylbut-1-en-3-ynyl)naphthalene (4a) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-(4-p-tolylbut-1-en-3-ynyl)naphthalene (4b) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-(4-p-tolylbut-1-en-3-ynyl)naphthalene (4b) 
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EI (HRMS) spectrum of (E)-1-(4-p-tolylbut-1-en-3-ynyl)naphthalene (4b) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-(4-(4-fluorophenyl)but-1-en-3-ynyl)naphthalene (4c) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-(4-(4-fluorophenyl)but-1-en-3-ynyl)naphthalene (4c) 
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EI (HRMS) spectrum of (E)-1-(4-(4-fluorophenyl)but-1-en-3-ynyl)naphthalene (4c) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-(4-(4-chlorophenyl)but-1-en-3-ynyl)naphthalene (4d) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-(4-(4-chlorophenyl)but-1-en-3-ynyl)naphthalene (4d) 

 

 

 



S84 
 

 

EI (HRMS) spectrum of (E)-1-(4-(4-chlorophenyl)but-1-en-3-ynyl)naphthalene (4d) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-(4-(4-methoxyphenyl)but-1-en-3-ynyl)naphthalene (4e) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-(4-(4-methoxyphenyl)but-1-en-3-ynyl)naphthalene (4e) 
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EI (HRMS) spectrum of (E)-1-(4-(4-methoxyphenyl)but-1-en-3-ynyl)naphthalene (4e) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-methoxy-4-(4-phenylbut-1-en-3-ynyl)benzene (5a) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-methoxy-4-(4-phenylbut-1-en-3-ynyl)benzene (5a) 
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EI (HRMS) spectrum of (E)-1-methoxy-4-(4-phenylbut-1-en-3-ynyl)benzene (5a) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-fluoro-4-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5b) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-fluoro-4-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5b) 
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EI (HRMS) spectrum of (E)-1-fluoro-4-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5b) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-chloro-4-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5c) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-chloro-4-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5c) 
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EI (HRMS) spectrum of (E)-1-chloro-4-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5c) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-ethoxy-4-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5d) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-ethoxy-4-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5d) 
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EI (HRMS) spectrum of (E)-1-ethoxy-4-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5d) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1-methoxy-3-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5e) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1-methoxy-3-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5e) 
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EI (HRMS) spectrum of (E)-1-methoxy-3-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5e) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1,2,3-trimethoxy-5-(4-phenylbut-1-en-3-ynyl)benzene (6a) 
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13C NMR (125 MHz, CDCl3) spectrum of (E)-1,2,3-trimethoxy-5-(4-phenylbut-1-en-3-ynyl)benzene (6a) 
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EI (HRMS) spectrum of (E)-1,2,3-trimethoxy-5-(4-phenylbut-1-en-3-ynyl)benzene (6a) 
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1H NMR (500 MHz, CDCl3) spectrum of (E)-1,2,3-trimethoxy-5-(4-p-tolylbut-1-en-3-ynyl)benzene (6b) 

 

 

 



S107 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1,2,3-trimethoxy-5-(4-p-tolylbut-1-en-3-ynyl)benzene (6b) 

 

 

 



S108 
 

 

ESI (HRMS) spectrum of (E)-1,2,3-trimethoxy-5-(4-p-tolylbut-1-en-3-ynyl)benzene (6b) 

 

 

 



S109 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-5-(4-(4-fluorophenyl)but-1-en-3-ynyl)-1,2,3-trimethoxybenzene (6c) 

 

 

 



S110 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-5-(4-(4-fluorophenyl)but-1-en-3-ynyl)-1,2,3-trimethoxybenzene (6c) 

 

 

 



S111 
 

 

ESI (HRMS) spectrum of (E)-5-(4-(4-fluorophenyl)but-1-en-3-ynyl)-1,2,3-trimethoxybenzene (6c) 

 

 

 



S112 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-5-(4-(4-chlorophenyl)but-1-en-3-ynyl)-1,2,3-trimethoxybenzene (6d) 

 

 

 



S113 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-5-(4-(4-chlorophenyl)but-1-en-3-ynyl)-1,2,3-trimethoxybenzene (6d) 

 

 

 



S114 
 

 

ESI (HRMS) spectrum of (E)-5-(4-(4-chlorophenyl)but-1-en-3-ynyl)-1,2,3-trimethoxybenzene (6d) 

 

 



S115 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-4-(4-(p-tolyl)but-1-en-3-ynyl)benzonitrile (7a) 

 

 



S116 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-4-(4-(p-tolyl)but-1-en-3-ynyl)benzonitrile (7a) 

 

 

 



S117 
 

 

EI (HRMS) spectrum of (E)-4-(4-(p-tolyl)but-1-en-3-ynyl)benzonitrile (7a) 

 

 

 



S118 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-1-chloro-4-(4-phenylbut-1-en-3-ynyl)benzene (8a) 

 

 

 



S119 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-chloro-4-(4-phenylbut-1-en-3-ynyl)benzene (8a) 

 

 

 



S120 
 

 

EI (HRMS) spectrum of (E)-1-chloro-4-(4-phenylbut-1-en-3-ynyl)benzene (8a) 

 

 

 



S121 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-1-(4-(4-chlorophenyl)but-3-en-1-ynyl)-3-methylbenzene (8b) 

 

 

 



S122 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-(4-(4-chlorophenyl)but-3-en-1-ynyl)-3-methylbenzene (8b) 

 

 

 



S123 
 

 

EI (HRMS) spectrum of (E)-1-(4-(4-chlorophenyl)but-3-en-1-ynyl)-3-methylbenzene (8b) 

 

 



S124 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-1-chloro-4-(4-p-tolylbut-1-en-3-ynyl)benzene (8c) 

 

 

 



S125 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-chloro-4-(4-p-tolylbut-1-en-3-ynyl)benzene (8c) 

 

 

 



S126 
 

 

EI (HRMS) spectrum of (E)-1-chloro-4-(4-p-tolylbut-1-en-3-ynyl)benzene (8c) 

 

 

 



S127 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-1-chloro-4-(4-(4-fluorophenyl)but-1-en-3-ynyl)benzene (8d) 

 

 

 



S128 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-chloro-4-(4-(4-fluorophenyl)but-1-en-3-ynyl)benzene (8d) 

 

 

 



S129 
 

 

EI (HRMS) spectrum of (E)-1-chloro-4-(4-(4-fluorophenyl)but-1-en-3-ynyl)benzene (8d) 

 

 

 



S130 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-4,4'-(but-1-en-3-yne-1,4-diyl)bis(chlorobenzene) (8e) 

 

 

 



S131 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-4,4'-(but-1-en-3-yne-1,4-diyl)bis(chlorobenzene) (8e) 

 

 

 



S132 
 

 

EI (HRMS) spectrum of (E)-4,4'-(but-1-en-3-yne-1,4-diyl)bis(chlorobenzene) (8e) 

 

 

 



S133 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-1-(4-(4-chlorophenyl)but-3-en-1-ynyl)-3-methoxybenzene (8f) 

 

 

 



S134 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-(4-(4-chlorophenyl)but-3-en-1-ynyl)-3-methoxybenzene (8f) 

 

 

 



S135 
 

 

EI (HRMS) spectrum of (E)-1-(4-(4-chlorophenyl)but-3-en-1-ynyl)-3-methoxybenzene (8f) 

 

 

 



S136 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-1-chloro-4-(4-(4-methoxyphenyl)but-1-en-3-ynyl)benzene (8g) 

 

 

 



S137 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-chloro-4-(4-(4-methoxyphenyl)but-1-en-3-ynyl)benzene (8g) 

 

 

 



S138 
 

 

EI (HRMS) spectrum of (E)-1-chloro-4-(4-(4-methoxyphenyl)but-1-en-3-ynyl)benzene (8g) 

 

 

 



S139 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-1-chloro-4-(4-(4-ethoxyphenyl)but-1-en-3-ynyl)benzene (8h) 

 

 

 



S140 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-chloro-4-(4-(4-ethoxyphenyl)but-1-en-3-ynyl)benzene (8h) 

 

 

 



S141 
 

 

EI (HRMS) spectrum of (E)-1-chloro-4-(4-(4-ethoxyphenyl)but-1-en-3-ynyl)benzene (8h) 

 

 

 



S142 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-1-chloro-3-(4-(4-methoxyphenyl)but-1-en-3-ynyl)benzene (9a) 

 

 

 



S143 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-chloro-3-(4-(4-methoxyphenyl)but-1-en-3-ynyl)benzene (9a) 

 

 

 



S144 
 

 

EI (HRMS) spectrum of (E)-1-chloro-3-(4-(4-methoxyphenyl)but-1-en-3-ynyl)benzene (9a) 

 

	
  

 



S145 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-2-(4-phenylbut-1-en-3-ynyl)furan (10a) 

 

 

 



S146 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-2-(4-phenylbut-1-en-3-ynyl)furan (10a) 

 

 

 



S147 
 

 

EI (HRMS) spectrum of (E)-2-(4-phenylbut-1-en-3-ynyl)furan (10a) 

 

 

 



S148 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-2-(4-p-tolylbut-1-en-3-ynyl)furan (10b) 

 

 

 



S149 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-2-(4-p-tolylbut-1-en-3-ynyl)furan (10b) 

 

 

 



S150 
 

 

EI (HRMS) spectrum of (E)-2-(4-p-tolylbut-1-en-3-ynyl)furan (10b) 

 

 

 



S151 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-2-(4-(4-fluorophenyl)but-1-en-3-ynyl)furan (10c) 

 

 

 



S152 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-2-(4-(4-fluorophenyl)but-1-en-3-ynyl)furan (10c) 

 

 

 



S153 
 

 

EI (HRMS) spectrum of (E)-2-(4-(4-fluorophenyl)but-1-en-3-ynyl)furan (10c) 

 

 

 



S154 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-2-(4-(4-ethoxyphenyl)but-1-en-3-ynyl)furan (10d) 

 

 

 



S155 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-2-(4-(4-ethoxyphenyl)but-1-en-3-ynyl)furan (10d) 

 

 

 



S156 
 

 

EI (HRMS) spectrum of (E)-2-(4-(4-ethoxyphenyl)but-1-en-3-ynyl)furan (10d) 

 

 

 

 



S157 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-2-(4-phenylbut-1-en-3-ynyl)thiophene (11a) 

 

 

 



S158 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-2-(4-phenylbut-1-en-3-ynyl)thiophene (11a) 

 

 

 



S159 
 

 

EI (HRMS) spectrum of (E)-2-(4-phenylbut-1-en-3-ynyl)thiophene (11a) 

 

 

 



S160 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-2-(4-p-tolylbut-1-en-3-ynyl)thiophene (11b) 

 

 

 



S161 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-2-(4-p-tolylbut-1-en-3-ynyl)thiophene (11b) 

 

 

 



S162 
 

 

EI (HRMS) spectrum of (E)-2-(4-p-tolylbut-1-en-3-ynyl)thiophene (11b) 

 

 

 



S163 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-2-(4-(4-fluorophenyl)but-1-en-3-ynyl)thiophene (11c) 

 

 

 



S164 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-2-(4-(4-fluorophenyl)but-1-en-3-ynyl)thiophene (11c) 

 

 

 



S165 
 

 

EI (HRMS) spectrum of (E)-2-(4-(4-fluorophenyl)but-1-en-3-ynyl)thiophene (11c) 

 

 

 



S166 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-2-(4-(3-methoxyphenyl)but-1-en-3-ynyl)thiophene (11d) 

 

 

 



S167 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-2-(4-(3-methoxyphenyl)but-1-en-3-ynyl)thiophene (11d) 

 

 

 



S168 
 

 

EI (HRMS) spectrum of (E)-2-(4-(3-methoxyphenyl)but-1-en-3-ynyl)thiophene (11d) 

 

 

 



S169 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-2-(4-(4-methoxyphenyl)but-1-en-3-ynyl)thiophene (11e) 

 

 

 



S170 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-2-(4-(4-methoxyphenyl)but-1-en-3-ynyl)thiophene (11e) 

 

 

 



S171 
 

 

EI (HRMS) spectrum of (E)-2-(4-(4-methoxyphenyl)but-1-en-3-ynyl)thiophene (11e) 

 

 

 



S172 
 

 
1H NMR (500 MHz, CDCl3) spectrum of 1,3-bis((E)-4-(p-tolyl)but-1-en-3-ynyl)benzene (12a) 

 

 



S173 
 

 
13C NMR (125 MHz, CDCl3) spectrum of 1,3-bis((E)-4-(p-tolyl)but-1-en-3-ynyl)benzene (12a) 

 

 

 



S174 
 

 

ESI (HRMS) spectrum of 1,3-bis((E)-4-(p-tolyl)but-1-en-3-ynyl)benzene (12a) 

 

 

 

Me Me

12a

[MNH4+] calcd. 376.2065



S175 
 

 
1H NMR (500 MHz, CDCl3) spectrum of 1,3-bis((E)-4-(4-chlorophenyl)but-1-en-3-ynyl)benzene (12b) 

 

 

 



S176 
 

 
13C NMR (125 MHz, CDCl3) spectrum of 1,3-bis((E)-4-(4-chlorophenyl)but-1-en-3-ynyl)benzene (12b) 

 

 

 



S177 
 

 

EI (HRMS) spectrum of 1,3-bis((E)-4-(4-chlorophenyl)but-1-en-3-ynyl)benzene (12b) 

 

 

 



S178 
 

 
1H NMR (500 MHz, CDCl3) spectrum of 1,3-bis((E)-4-(4-ethoxyphenyl)but-1-en-3-ynyl)benzene (12c) 

 

 

 



S179 
 

 
13C NMR (125 MHz, CDCl3) spectrum of 1,3-bis((E)-4-(4-ethoxyphenyl)but-1-en-3-ynyl)benzene (12c) 

 

 

 



S180 
 

 

ESI (HRMS) spectrum of 1,3-bis((E)-4-(4-ethoxyphenyl)but-1-en-3-ynyl)benzene (12c) 

 

 

 

OEtEtO

12c

[MH+] calcd. 419.2011



S181 
 

 
1H NMR (500 MHz, CDCl3) spectrum of (E)-1-bromo-4-(4-phenylbut-1-en-3-ynyl)benzene (13a) 



S182 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-bromo-4-(4-phenylbut-1-en-3-ynyl)benzene (13a) 



S183 
 

 

EI (HRMS) spectrum of (E)-1-bromo-4-(4-phenylbut-1-en-3-ynyl)benzene (13a) 



S184 
 

 
1H NMR (500 MHz, CDCl3) spectrum of(E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-methylbenzene (13b) 



S185 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-methylbenzene (13b) 



S186 
 

 

EI (HRMS) spectrum of (E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-methylbenzene (13b) 



S187 
 

 
1H NMR (500 MHz, CDCl3) spectrum of(E)-1-bromo-4-(4-p-tolylbut-1-en-3-ynyl)benzene (13c) 



S188 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-bromo-4-(4-p-tolylbut-1-en-3-ynyl)benzene (13c) 



S189 
 

 

EI (HRMS) spectrum of (E)-1-bromo-4-(4-p-tolylbut-1-en-3-ynyl)benzene (13c) 

Br

Me

13c

[M+] calcd. 296.0201



S190 
 

 
1H NMR (500 MHz, CDCl3) spectrum of(E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-fluorobenzene (13d) 



S191 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-fluorobenzene (13d) 



S192 
 

 

EI (HRMS) spectrum of (E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-fluorobenzene (13d) 



S193 
 

 
1H NMR (500 MHz, CDCl3) spectrum of(E)-1-bromo-4-(4-(4-fluorophenyl)but-1-en-3-ynyl)benzene (13e) 



S194 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-bromo-4-(4-(4-fluorophenyl)but-1-en-3-ynyl)benzene (13e) 



S195 
 

 

EI (HRMS) spectrum of (E)-1-bromo-4-(4-(4-fluorophenyl)but-1-en-3-ynyl)benzene (13e) 



S196 
 

 
1H NMR (500 MHz, CDCl3) spectrum of(E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-chlorobenzene (13f) 



S197 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-chlorobenzene (13f) 



S198 
 

 

EI (HRMS) spectrum of (E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-chlorobenzene (13f) 



S199 
 

 
1H NMR (500 MHz, CDCl3) spectrum of(E)-1-bromo-4-(4-(4-chlorophenyl)but-1-en-3-ynyl)benzene (13g) 



S200 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-bromo-4-(4-(4-chlorophenyl)but-1-en-3-ynyl)benzene (13g) 



S201 
 

 

EI (HRMS) spectrum of (E)-1-bromo-4-(4-(4-chlorophenyl)but-1-en-3-ynyl)benzene (13g) 

 

 

 



S202 
 

 
1H NMR (500 MHz, CDCl3) spectrum of(E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-methoxybenzene (13h) 

 

 

 



S203 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-methoxybenzene (13h) 

 

 

 



S204 
 

 

EI (HRMS) spectrum of (E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-methoxybenzene (13h) 

 

 

 



S205 
 

 
1H NMR (500 MHz, CDCl3) spectrum of(E)-1-bromo-4-(4-(4-methoxyphenyl)but-1-en-3-ynyl)benzene (13i) 

 

 

 



S206 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-bromo-4-(4-(4-methoxyphenyl)but-1-en-3-ynyl)benzene (13i) 

 

 

 



S207 
 

 

EI (HRMS) spectrum of (E)-1-bromo-4-(4-(4-methoxyphenyl)but-1-en-3-ynyl)benzene (13i) 

 

 

 



S208 
 

 
1H NMR (500 MHz, CDCl3) spectrum of(E)-1-bromo-4-(4-(4-ethoxyphenyl)but-1-en-3-ynyl)benzene (13j) 

 

 

 



S209 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-bromo-4-(4-(4-ethoxyphenyl)but-1-en-3-ynyl)benzene (13j) 

 

 

 



S210 
 

 

EI (HRMS) spectrum of (E)-1-bromo-4-(4-(4-ethoxyphenyl)but-1-en-3-ynyl)benzene (13j) 

 

 

 



S211 
 

 
1H NMR (400 MHz, CDCl3) spectrum of(E)-2-(4-(4-bromophenyl)but-3-en-1-ynyl)thiophene (14a) 

 

 

 



S212 
 

 
13C NMR (100 MHz, CDCl3) spectrum of (E)-2-(4-(4-bromophenyl)but-3-en-1-ynyl)thiophene (14a) 

 

 

 



S213 
 

 

EI (HRMS) spectrum of (E)-2-(4-(4-bromophenyl)but-3-en-1-ynyl)thiophene (14a) 

 

 

 



S214 
 

 
1H NMR (500 MHz, CDCl3) spectrum of(E)-1-bromo-3-(4-phenylbut-1-en-3-ynyl)benzene (15a) 

 

 



S215 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-bromo-3-(4-phenylbut-1-en-3-ynyl)benzene (15a) 

 

 



S216 
 

 

EI (HRMS) spectrum of (E)-1-bromo-3-(4-phenylbut-1-en-3-ynyl)benzene (15a) 

 

 



S217 
 

 
1H NMR (500 MHz, CDCl3) spectrum of(E)-1-bromo-3-(4-p-tolylbut-1-en-3-ynyl)benzene (15b) 

 

 



S218 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-bromo-3-(4-p-tolylbut-1-en-3-ynyl)benzene (15b) 

 

 



S219 
 

 

EI (HRMS) spectrum of (E)-1-bromo-3-(4-p-tolylbut-1-en-3-ynyl)benzene (15b) 

 

 



S220 
 

 
1H NMR (500 MHz, CDCl3) spectrum of(E)-1-bromo-3-(4-(4-chlorophenyl)but-1-en-3-ynyl)benzene (15c) 

 

 



S221 
 

 
13C NMR (125 MHz, CDCl3) spectrum of (E)-1-bromo-3-(4-(4-chlorophenyl)but-1-en-3-ynyl)benzene (15c) 

 

 



S222 
 

 

EI (HRMS) spectrum of (E)-1-bromo-3-(4-(4-chlorophenyl)but-1-en-3-ynyl)benzene (15c) 

 

	
  

 



S223 
 

 
1H NMR (400 MHz, CDCl3) spectrum of(E)-1-chloro-4-(4-(4-(phenylethynyl)phenyl)but-3-en-1-ynyl)benzene (16a) 

 

 

 



S224 
 

 
13C NMR (100 MHz, CDCl3) spectrum of (E)-1-chloro-4-(4-(4-(phenylethynyl)phenyl)but-3-en-1-ynyl)benzene (16a) 

 

 

 



S225 
 

 

EI (HRMS) spectrum of (E)-1-chloro-4-(4-(4-(phenylethynyl)phenyl)but-3-en-1-ynyl)benzene (16a) 

 

 

 



S226 
 

 
1H NMR (400 MHz, CDCl3) spectrum of(E)-1-ethoxy-4-(4-(4-(phenylethynyl)phenyl)but-3-en-1-ynyl)benzene (16b) 

 

 

 



S227 
 

 
13C NMR (100 MHz, CDCl3) spectrum of (E)-1-ethoxy-4-(4-(4-(phenylethynyl)phenyl)but-3-en-1-ynyl)benzene (16b) 

 

 



S228 
 

 

EI (HRMS) spectrum of (E)-1-ethoxy-4-(4-(4-(phenylethynyl)phenyl)but-3-en-1-ynyl)benzene (16b) 

 

 

 



S229 
 

 
1H NMR (400 MHz, CDCl3) spectrum of(E)-2-(4-(4-(phenylethynyl)phenyl)but-3-en-1-ynyl)thiophene (16c) 

 

 

 



S230 
 

 
13C NMR (100 MHz, CDCl3) spectrum of (E)-2-(4-(4-(phenylethynyl)phenyl)but-3-en-1-ynyl)thiophene (16c) 

 

 

 



S231 
 

 

EI (HRMS) spectrum of (E)-2-(4-(4-(phenylethynyl)phenyl)but-3-en-1-ynyl)thiophene (16c) 

 

 

 



S232 
 

 
1H NMR (400 MHz, CDCl3) spectrum of (E)-1-(phenylethynyl)-3-(4-p-tolylbut-1-en-3-ynyl)benzene (16d) 

 

 

 



S233 
 

 
13C NMR (100 MHz, CDCl3) spectrum of (E)-1-(phenylethynyl)-3-(4-p-tolylbut-1-en-3-ynyl)benzene (16d) 

 

 

 



S234 
 

 

EI (HRMS) spectrum of (E)-1-(phenylethynyl)-3-(4-p-tolylbut-1-en-3-ynyl)benzene (16d) 

 

 

 

 



S235 
 

 
1H NMR (400 MHz, CDCl3) spectrum of (E)-1-methoxy-4-((4-(4-p-tolylbut-1-en-3-ynyl)phenyl)ethynyl)benzene (16e) 
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S236 
 

 
13C NMR (100 MHz, CDCl3) spectrum of (E)-1-methoxy-4-((4-(4-p-tolylbut-1-en-3-ynyl)phenyl)ethynyl)benzene (16e) 
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S237 
 

 

EI (HRMS) spectrum of (E)-1-methoxy-4-((4-(4-p-tolylbut-1-en-3-ynyl)phenyl)ethynyl)benzene (16e) 
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[M+] calcd. 348.1514
16e



S238 
 

 
1H NMR (400 MHz, CDCl3) spectrum of (E)-1-fluoro-4-((4-(4-(4-methoxyphenyl)but-1-en-3-ynyl)phenyl)ethynyl)benzene (16f) 
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S239 
 

 
13C NMR (100 MHz, CDCl3) spectrum of (E)-1-fluoro-4-((4-(4-(4-methoxyphenyl)but-1-en-3-ynyl)phenyl)ethynyl)benzene (16f) 
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S240 
 

 

EI (HRMS) spectrum of (E)-1-fluoro-4-((4-(4-(4-methoxyphenyl)but-1-en-3-ynyl)phenyl)ethynyl)benzene (16f) 

 

 

 

 

OMe
F

16f
[M+] calcd. 352.1263



S241 
 

 
1H NMR (400 MHz, CDCl3) spectrum of (E)-4-methyl-4'-(4-p-tolylbut-1-en-3-ynyl)biphenyl (17a) 

 

 

 



S242 
 

 
13C NMR (100 MHz, CDCl3) spectrum of (E)-4-methyl-4'-(4-p-tolylbut-1-en-3-ynyl)biphenyl (17a) 

 

 

 



S243 
 

 

EI (HRMS) spectrum of (E)-4-methyl-4'-(4-p-tolylbut-1-en-3-ynyl)biphenyl (17a) 

 

 

 



S244 
 

 
1H NMR (400 MHz, CDCl3) spectrum of (E)-4'-methyl-3-(4-p-tolylbut-1-en-3-ynyl)biphenyl (17b) 

 

 

 



S245 
 

 
13C NMR (100 MHz, CDCl3) spectrum of (E)-4'-methyl-3-(4-p-tolylbut-1-en-3-ynyl)biphenyl (17b) 
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EI (HRMS) spectrum of (E)-4'-methyl-3-(4-p-tolylbut-1-en-3-ynyl)biphenyl (17b) 
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1H NMR (400 MHz, CDCl3) spectrum of (E)-4-ethoxy-4'-(4-p-tolylbut-1-en-3-ynyl)biphenyl (17c) 
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13C NMR (100 MHz, CDCl3) spectrum of (E)-4-ethoxy-4'-(4-p-tolylbut-1-en-3-ynyl)biphenyl (17c) 
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EI (HRMS) spectrum of (E)-4-ethoxy-4'-(4-p-tolylbut-1-en-3-ynyl)biphenyl (17c) 
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[M+] calcd. 338.1671



S250 
 

 
1H NMR (400 MHz, CDCl3) spectrum of(E)-ethyl 3-(4-((E)-4-m-tolylbut-1-en-3-ynyl)phenyl)acrylate (18a) 

 

 

 



S251 
 

 
13C NMR (100 MHz, CDCl3) spectrum of (E)-ethyl 3-(4-((E)-4-m-tolylbut-1-en-3-ynyl)phenyl)acrylate (18a) 
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EI (HRMS) spectrum of (E)-ethyl 3-(4-((E)-4-m-tolylbut-1-en-3-ynyl)phenyl)acrylate (18a) 
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1H NMR (400 MHz, CDCl3) spectrum of(E)-ethyl 3-(4-((E)-4-p-tolylbut-1-en-3-ynyl)phenyl)acrylate (18b) 
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13C NMR (100 MHz, CDCl3) spectrum of (E)-ethyl 3-(4-((E)-4-p-tolylbut-1-en-3-ynyl)phenyl)acrylate (18b) 
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EI (HRMS) spectrum of (E)-ethyl 3-(4-((E)-4-p-tolylbut-1-en-3-ynyl)phenyl)acrylate (18b) 
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1H NMR (400 MHz, CDCl3) spectrum of(E)-ethyl 3-(4-((E)-4-(4-methoxyphenyl)but-1-en-3-ynyl)phenyl)acrylate (18c) 
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13C NMR (100 MHz, CDCl3) spectrum of (E)-ethyl 3-(4-((E)-4-(4-methoxyphenyl)but-1-en-3-ynyl)phenyl)acrylate (18c) 
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EI (HRMS) spectrum of (E)-ethyl 3-(4-((E)-4-(4-methoxyphenyl)but-1-en-3-ynyl)phenyl)acrylate (18c) 
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1H NMR (400 MHz, CDCl3) spectrum of(E)-ethyl 3-(3-((E)-4-(4-chlorophenyl)but-1-en-3-ynyl)phenyl)acrylate (18d) 
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13C NMR (100 MHz, CDCl3) spectrum of (E)-ethyl 3-(3-((E)-4-(4-chlorophenyl)but-1-en-3-ynyl)phenyl)acrylate (18d) 
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EI (HRMS) spectrum of (E)-ethyl 3-(3-((E)-4-(4-chlorophenyl)but-1-en-3-ynyl)phenyl)acrylate (18d) 

 

	
  

 


