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(1) Experimental Procedures 

Unless otherwise noted, all the reactions for the preparation of the substrates were 

performed in oven-dried glassware under nitrogen atmosphere with freshly distilled 

solvents. The catalytic reactions were performed in wet solvent. DCM was distilled from 

CaH2 under nitrogen. THF was distilled from Na metal under nitrogen. All other 

commercial reagents were used without further purification, unless otherwise indicated. 

1
H NMR and 

13
C NMR spectra were recorded on a Bruker 400 MHz, Varian 500 MHz 

and 600 MHz Spectrometers using chloroform-d as the internal standards. 

(1.1) Synthesis of (E)-but-1-en-3-yne-1,4-diyldibenzene (1a) 

 



3 

 

Synthesis of (E)-but-1-en-3-yn-1-ylbenzene (s2) 

To a stirred solution of carbon tetrabromide (20.02 g, 60.30 mmol) in dichloromethane 

(200 mL) was added triphenylphosphine (23.75 g, 90.60 mmol) in DCM (100 mL) at 0 

°C. The reaction mixture was stirred at 0 °C for 10 min, before a solution of 

cinamaldehyde (4.00 g, 30.20 mmol) in anhydrous DCM (10 mL) was added. The 

resulting mixture was stirred for 1 h at 0 °C before an addition of H2O (100 mL) to 

partition the organic layer. The resulting mixture was extracted with DCM (3 x 50 mL); 

the combined organic layer was washed with brine, dried over Na2SO4, and concentrated 

under reduced pressure, to this residue was added 100 mL of pentane and the resulting 

suspension is filtered to remove triphenylphosphine oxide. The filtrate was concentrated 

in vacuo and chromatographed through a silica gel column (hexane/ether, 10:1) to afford 

(E)-(4,4-dibromobuta-1,3-dien-1-yl)benzene (8.10 g, 93.6 %) as a yellow solid. 

To a stirred solution of (E)-(4,4-dibromobuta-1,3-dien-1-yl)benzene (7.2 g, 25.08 

mmol) in THF (70 mL) was added nBuLi (22.00 mL, 2.5 M in hexane, 50.00 mmol) 

dropwise at -78 °C for 30 min. The resulting solution was stirred for 30 min at -78 °C, 

before it was quenched with aqueous sat. NH4Cl (5 mL) at -78 °C. The aqueous layer was 

extracted with (3 x 75 mL) of ether. The organic layer is washed with brine (50 mL), 

dried over Na2SO4, and concentrated under reduced pressure. The residue was eluted 

through a silica column to afford compound s2 (2.80 g, 87 %) as a colorless liquid. 

Synthesis of (1a) 

To a triethylamine solution (10 mL) was added CuI (14.9 mg, 0.0780 mmol) and 

degassed reaction mixture using N2 for about 20 minute before the addition of 
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Pd(PPh3)2Cl2 (273.8 mg, 0.390 mmol) and Iodobenzene (1.9 gm 9.36 mmol). The 

mixture was stirred for 10 minute and was added compound s2 (1.0 gm, 7.80 mmol) 

dropwise over 10 min. The resulting suspension was stirred for 4 h at room temperature. 

After completion of the reaction, the mixture was filtered through a short celite bed, and 

concentrated under reduced pressure. The residue was eluted through a silica column 

(hexane/ethyl acetate = 10:1) to afford compound 1a, (1.20 gm, 80%) as a yellow solid. 

Follow the similar experimental procedure for the preparation of 1b-1j, 1n, 1q and 1r. 

(1.2) Synthesis of (E)-2-(4-phenylbut-1-en-3-yn-1-yl)furan (1k) 

 

To a flame dried 250 mL round bottom flask equipped with a stir bar was added 

iodomethylenetriphenylphosphonium iodide (41.37 g, 78.04 mmol). The flask was then 

placed under vacuum for five minutes then purged with nitrogen. 50 mL of THF was 

added and the suspension was cooled to -20 
o
C and then solution of NaHMDS (62.4 mL, 

0.91 M in hexane, 62.44 mmol) was added dropwise, and the solution was allowed to stir 

at -20 
o
C for 5 minutes. The flask was then cooled to -78 

o
C and then 

furan-2-carbaldehyde (5.0 g, 52.03 mmol) in 15 mL of THF was added dropwise. The 

reaction was allowed to stir for 10 minutes and then quenched with saturated aqueous 

ammonium chloride. Diethyl ether was added to the mixture and the layers were 

separated with a separatory funnel. The aqueous layer was washed twice with diethyl 

ether and the combined organic layers were dried with magnesium sulphate and 

concentrated to get E/Z (1:1) mixture of product s3 (88%), which were purified using 
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silica column to afforded compound s4 (42%) as yellow oil. For synthesis of 1k from s4 

follow the similar experimental procedure as the synthesis of 1a. 

Follow the similar experimental procedure for the preparation of 1l and 1o. 

(1.3) Synthesis of (1m) 

 

A 250 mL flame dried round bottom flask equipped with a stir bar was flame dried 

under vacuum and allowed to cool to room temperature. The flask was then purged with 

nitrogen and (5.0 g, 73.40 mmol) of 1-pentyne was charged into the flask. The flask was 

then cooled to a -40 
o
C bath and DIBAL (12.52 g, 88.07 mmol) was added dropwise. The 

reaction is then heated to 50 
o
C for 3 hours and then cooled to -50 

o
C and added iodine 

(22.33 g, 88.07 mmol) in 20 mL THF. The mixture is then warmed to room temperature 

and then cooled back down to 0 
o
C in an ice bath. 20% aqueous sulphuric acid was then 

added dropwise until there was no visible exotherm. The aqueous layer was extracted 

twice with pentane and the combined organic layers were washed twice with aqueous 

saturated sodium thiosulfate, dried with magnesium sulphate and concentrated. 12 g (83%) 

of crude material was isolated and used without any further purification. 

For synthesis of 1m from s5 follow the similar experimental procedure as the synthesis of 

1a. 

(1.4) Synthesis of (1p) 
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A solution of CH2I2 (1.41 mL, 17.5 mmol) in THF (10 mL) was added dropwise to a 

solution of NaHMDS (6.43 g, 35.1 mmol) in THF (20 mL) and ether (10 mL) at -78 
o
C in 

the dark. After 20 minute, a solution of the benzyl bromide (2 g, 11.7 mmol) in THF (10 

mL) was added dropwise. The reaction mixture was stirred for 90 minute then removed 

from the cold bath to warm to room temperature. After 30 minute, DBU (1.75 mL, 11.7 

mmol) was added dropwise and the solution stirred for 1 h before ether (75 mL) was 

added. The mixture was filtered through a plug of celite and the solvent removed under 

reduced pressure. The residue was purified by flash chromatography to provide the pure 

vinyl iodide s6 (80%).  

For synthesis of 1p from s6 follow the similar experimental procedure as the synthesis of 

1a. 

(1.5) Standard procedure for gold catalyzed one pot (E)-1,4-diphenylbut-3-en-1-ol. 

 

A 20 mL sample vial was charged with 

Chloro[1,3-bis(2,6-diisopropylphenyl)imidazole-2-ylidene]gold(I) (0.0152 g, 0.0244 

mmol) and Silver trifluoromethanesulfonate (0.0063 g, 0.0244 mmol) and to this mixture 

was added compound 1a (0.1 g, 0.489 mmol) dissolved in 1,4-dioxane and Water (2:1 
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ratio). The resulting mixture was heated at 80 
o
C for 3 h and after the complete 

consumption of starting material reaction mixture was cooled to room temperature, 

NaBH4 (2.0 eq.) was added slowly and reaction mixture is allowed to stir at room 

temperature for additional 2 h. and after complete consumption of intermediate 2a the 

reaction mixture were filterd from small silica bed and dried over MgSO4 and then 

purified by column chromatography to get pure compound 4a as a off white solid (81 %). 

(1.6) Standard procedure for Platinum catalyzed one pot 

(E)-1,4-diphenylbut-3-en-2-ol.  

 

A 20 mL catalytic sample vial was charged with platinum dichloride (0.0652 g, 0.0244 

mmol) and CO balloon, before degas by using vacuum pump for about 20 minute. 

Compound 1a (0.1 g, 0.489 mmol) dissolved in 1,4-dioxane (1.5 mL) and Water (5 eq) 

was added in to this vial. The resulting mixture was heated at 80 
o
C for 3 h and after the 

complete consumption of starting material reaction mixture was cooled to room 

temperature, NaBH4 (2.0 eq.) was added slowly and reaction mixture is allowed to stir at 

room temperature for additional 2 h. and after complete consumption of intermediate 3a 

the reaction mixture were filterd from small silica bed and dried over MgSO4 and then 

purified by column chromatography to get pure compound 5a as a yellow solid (90 %) 

(2) Spectral data 

Spectral data for (E)-but-1-en-3-yne-1,4-diyldibenzene (1a) 
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Yellow Solid; 
1
H NMR (400 MHz, CDCl3): δ 7.47 ~ 7.45 (m, 2 H), 7.44 ~ 7.40 (m, 2 H), 

7.35 ~ 7.27 (m, 6 H), 7.03 (d, J = 16.2 Hz, 1 H), 6.37 (d, J = 16.2 Hz, 1 H); 
13

C NMR 

(100 MHz, CDCl3): 141.2, 136.3, 131.5, 128.7, 128.6, 128.3, 128.1, 126.3, 123.4, 108.1, 

91.7, 88.9; HRMS; calcd. for C16H12: 204.0939; found: 204.0941. 

Spectral data for (E)-1-methoxy-4-(4-phenylbut-1-en-3-yn-1-yl)benzene (1b) 

 

Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.46 ~ 7.45 (m, 2 H), 7.36 ~ 7.34 (m, 2 H), 

7.31 ~ 7.29 (m, 3 H), 6.99 (d, J = 16.2 Hz, 1 H), 6.87 (d, J = 9 Hz, 2 H), 6.23 (d, J = 16.2 

Hz, 1 H), 3.80 (s, 3 H); 
13

C NMR (150 MHz, CDCl3): δ 160.1, 140.8, 131.4, 129.2, 128.3, 

128.0, 127.6, 123.6, 114.2, 105.7, 91.0, 89.2, 55.3; HRMS calcd. for C17H14O: 234.1045; 

found: 234.1048. 

Spectral data for (E)-1-methyl-4-(4-phenylbut-1-en-3-yn-1-yl)benzene (1c) 
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Off White Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.50 ~ 7.49 (m, 2 H), 7.35 ~ 7.31 (m, 5 

H), 7.16 (d, J = 8.0 Hz, 2 H), 7.04 (d, J = 16.2 Hz, 1 H), 6.35 (d, J = 16.2 Hz, 1 H), 2.37 

(s, 3 H); 
13

C NMR (150 MHz, CDCl3): δ 141.2, 138.7, 133.6, 131.4, 129.4, 128.3, 128.0, 

126.2, 123.5, 107.0, 91.4, 89.1, 21.3; HRMS calcd. for C17H14: 218.1096; found: 

218.1094. 

Spectral data for (E)-1-(tert-butyl)-4-(4-phenylbut-1-en-3-yn-1-yl)benzene (1d) 

 

Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.48 ~ 7.46 (m, 2 H), 7.37 (s, 5 H), 7.34 ~ 

7.30 (m, 2 H), 7.03 (d, J = 16.2 Hz, 1 H), 6.35 (d, J = 16.2 Hz, 1 H), 1.32 (s, 9 H); 
13

C 

NMR (150 MHz, CDCl3): δ 151.9, 141.1, 133.6, 131.5, 128.3, 128.1, 126.1, 125.7, 123.5, 

107.2, 91.4, 89.1, 34.7, 31.2; HRMS: calcd. for C20H20: 260.1565; Found: 260.1563. 

Spectral data for (E)-1-chloro-4-(4-phenylbut-1-en-3-yn-1-yl)benzene (1e) 

 

 

Off White Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.47 ~ 7.46 (m, 2 H), 7.34 ~ 7.29 (m, 7 

H), 6.97 (d, J = 16.2 Hz, 1 H), 6.35 (d, J = 16.2 Hz, 1 H); 
13

C NMR (150 MHz, CDCl3): δ 

139.8, 134.8, 134.3, 131.5, 128.9, 128.4, 128.3, 127.4, 123.2, 108.8, 92.3, 88.6; HRMS: 

calcd. for C16H11Cl: 238.0549; found: 238.0547. 
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Spectral data for (E)-1-(4-phenylbut-1-en-3-yn-1-yl)-4-(trifluoromethyl)benzene (1f) 

 

Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.58 (d, J = 8.2 Hz, 2 H), 7.50 ~ 7.47 (m, 4 

H), 7.34 ~ 7.32 (m, 3 H), 7.03 (d, J = 16.3 Hz, 1 H), 6.46 (d, J = 16.3 Hz, 1 H); 
13

C NMR 

(150 MHz, CDCl3): δ 139.7, 139.5, 131.6, 130.2 (JCF = 33 Hz), 128.5, 128.4, 126.4, 

125.7, 125.7, 124.0 (JCF = 271.5 Hz), 123.0, 110.9, 93.2, 88.3; HRMS: calcd. for 

C17H11F3: 272.0813; found: 272.0812. 

Spectral data for (E)-1-methoxy-4-(4-phenylbut-3-en-1-yn-1-yl)benzene (1g) 

 

Pale Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.41 ~ 7.39 (m, 4 H), 7.34 ~ 7.31 (m, 

2 H), 7.28 ~ 7.26 (m, 1 H), 6.99 (d, J =16.3 Hz, 1 H), 6.85 (d, J = 8.9 Hz, 2 H), 6.37 (d, J 

=16.3 Hz, 1 H), 3.81 (s, 3 H); 
13

C NMR (150 MHz, CDCl3): δ 159.6, 140.4, 136.5, 

133.0, 128.7, 128.4, 126.2, 115.5, 114.0, 108.4, 91.8, 87.6, 55.3; HRMS: calcd. for 

C17H14O: 234.1045; Found: 234.1048. 

Spectral data for (E)-1-methyl-4-(4-phenylbut-3-en-1-yn-1-yl)benzene (1h) 
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Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.41 (d, J = 7.2 Hz, 2 H), 7.36 (d, J = 8.4 

Hz, 2 H), 7.33 (t, J = 7.2 Hz, 2 H), 7.28 ~ 7.27 (m, 1 H), 7.13 (d, J = 7.8 Hz, 2 H), 7.02 

(d, J = 16.2 Hz, 1 H), 6.38 (d, J =16.2 Hz, 1 H), 2.35(s, 3 H); 
13

C NMR (150 MHz, 

CDCl3): δ 140.9, 138.3, 136.4, 131.4, 129.1, 128.7, 128.5, 126.3, 120.3, 108.3, 92.0, 88.3, 

21.5; HRMS: calcd. for C17H14: 218.1096; Found: 218.1092. 

Spectral data for (E)-1-bromo-4-(4-phenylbut-3-en-1-yn-1-yl)benzene (1i) 

 

White Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.46 ~ 7.44 (m, 2 H), 7.42 ~ 7.40 (m, 2 H),  

7.35 ~ 7.27 (m, 5 H), 7.04 (d, J = 16.3 Hz, 1 H), 6.34 (d, J = 16.3 Hz, 1 H);
 13

C NMR 

(150 MHz, CDCl3): δ 141.7, 136.2, 132.9, 131.6, 128.8, 126.3, 122.4, 122.4, 107.8, 90.6, 

90.0; HRMS: calcd. for C16H11Br: 282.0044; Found: 282.0027. 

Spectral data for (E)-1-(4-phenylbut-3-en-1-yn-1-yl)-4-(trifluoromethyl)benzene (1j) 
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Off White Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.56 (q, J = 8.6 Hz, 4 H), 7.43 (d, J = 

8.8 Hz, 2 H), 7.35 (t, J = 7.4 Hz, 2 H), 7.32 ~ 7.29 (m, 1 H), 7.08 (d, J = 16.3 Hz, 1 H), 

6.37 (d, J = 16.3 Hz, 1 H);
 13

C NMR (150 MHz, CDCl3): δ 142.5, 136.0, 131.7, 129.8 

(JCF = 33 Hz), 129.0, 128.8, 127.2, 126.4, 125.3, 125.2, 123.9 (JCF = 271.5 Hz), 107.4, 

91.3, 90.2; HRMS: calcd. for C17H11F3: 272.0813; Found: 272.0818. 

Spectral data for (E)-2-(4-phenylbut-1-en-3-yn-1-yl)furan (1k) 

 

Brown Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.46 ~ 7.45 (m, 2 H), 7.39 (d, J = 1.7 Hz, 1 

H), 7.33 ~ 7.30 (m, 3 H), 6.79 (d, J =16.0 Hz, 1 H), 6.41 (dd, J = 1.8, 1.8 Hz, 1 H), 6.35 

(d, J = 3.3 Hz, 1 H), 6.29 (d, J = 16.0 Hz, 1 H); 
13

C NMR (150 MHz, CDCl3): δ 152.3, 

143.0, 131.4, 128.3, 128.3, 128.1, 123.4, 111.8, 110.0, 106.2, 92.6, 88.9; HRMS: calcd. 

for C14H10O: 194.0732; Found: 194.0731. 

Spectral data for (E)-2-(4-phenylbut-1-en-3-yn-1-yl)thiophene (1l) 

 

Light Brown Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.48 ~ 7.46 (m, 2 H), 7.34 ~ 7.31 (m, 

3 H), 7.21 (d, J = 5.0 Hz, 1 H), 7.14 (d, J = 15.9 Hz, 1 H), 7.05 (d, J = 3.5 Hz, 1 H), 7.00 

(dd, J = 3.7, 3.6 Hz, 1 H), 6.21 (d, J = 15.9 Hz, 1 H); 
13

C NMR (150 MHz, CDCl3): δ 
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141.4, 134.0, 131.4, 128.3, 128.1, 127.7, 127.0, 125.5, 123.3, 107.3, 92.1, 88.7; HRMS: 

calcd. for C14H10S: 210.0503; Found: 210.0507. 

Spectral data for (E)-hept-3-en-1-yn-1-ylbenzene (1m) 

 

Yellow Oil; 
1
H NMR (600 MHz, CDCl3): δ 7.42 ~ 7.40 (m, 2 H), 7.30 ~ 7.26 (m, 3 H), 

6.26 ~ 6.21 (m, 1 H), 5.69 (d, J = 16.2 Hz, 1 H), 2.15 ~ 2.11 (m, 2 H), 1.45 (q, J = 7.5 Hz, 

2 H), 0.93 (t, J = 7.5 Hz, 3 H); 
13

C NMR (150 MHz, CDCl3): δ 145.0, 131.4, 128.2, 

127.8, 123.6, 109.6, 88.3, 87.8, 35.2, 22.0, 13.6; HRMS: calcd. for C13H14: 170.1096; 

Found: 170.1091. 

Spectral data for (E)-2-(4-phenylbut-3-en-1-yn-1-yl)thiophene (1n) 

 

Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.42 ~ 7.40 (m, 2 H), 7.35 ~ 7.32 (m, 2 H), 

7.30 ~ 7.28 (m, 1 H), 7.27 ~ 7.25 (m, 1 H), 7.22 ~ 7.21 (m, 1 H), 7.02 (d, J = 16.2 Hz, 1 

H), 6.98 (dd, J = 3.6, 3.6 Hz, 1 H), 6.37 (d, J = 16.2 Hz, 1 H); 
13

C NMR (150 MHz, 

CDCl3): δ 141.2, 136.2, 131.7, 128.7, 128.7, 127.3, 127.1, 126.3, 123.5, 107.7, 92.8, 84.9; 

HRMS: calcd. for C14H10S: 210.0503; Found: 210.0502. 

Spectral data for (E)-2,2'-(but-1-en-3-yne-1,4-diyl)dithiophene (1o) 
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Light Brown Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.26 ~ 7.24 (m, 1 H), 7.21 ~ 7.19 (m, 

2 H), 7.10 (d, J =15.6 Hz, 1 H), 7.04 ~ 7.04 (d, J = 4.2 Hz, 1 H), 6.99 ~ 6.97 (m, 2 H), 

6.18 (d, J = 15.6 Hz, 1 H); 
13

C NMR (150 MHz, CDCl3): δ 141.4, 133.9, 131.7, 127.8, 

127.3, 127.2, 127.1, 125.6, 123.5, 106.9, 92.5, 85.3; HRMS: calcd. for C12H8S2: 

216.0067; Found: 216.0069. 

Spectral data for (E)-(4-cyclopropylbut-1-en-3-yn-1-yl)benzene (1p) 

 

Yellow Oil; 
1
H NMR (600 MHz, CDCl3): δ 7.35 ~ 7.34 (m, 2 H), 7.31 ~ 7.29 (m, 2 H), 

7.26 ~ 7.23 (m, 1 H), 6.85 (d, J = 16.2 Hz, 1 H), 6.12 (d, J = 16.2 Hz, 1 H), 1.43 ~ 1.40 

(m, 1 H), 0.86 ~ 0.83 (m, 2 H), 0.80 ~ 0.75 (m, 2 H); 
13

C NMR (150 MHz, CDCl3): δ 

140.0, 136.6, 128.6, 128.2, 126.0, 108.7, 96.7, 75.1, 8.7, 0.4; HRMS: calcd. for C13H12: 

168.0939; Found: 168.0941. 

Spectral data for (E)-(2-methylbut-1-en-3-yne-1,4 diyl)dibenzene (1q) 
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Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.49 ~ 7.48 (m, 2 H), 7.38 ~ 7.30 (m, 7 H), 

7.27 ~ 7.24 (m, 1 H), 6.95 (s, 1 H), 2.17 (d, J = 1.5 Hz, 3 H); 
13

C NMR (150 MHz, 

CDCl3): δ 136.9, 136.1, 131.5, 129.0, 128.3, 128.3, 128.0, 127.2, 123.5, 119.9, 93.3, 88.4, 

19.3; HRMS: calcd. for C17H14: 218.1096; Found: 218.1095. 

Spectral data for (E)-1-methyl-2-(3-methyl-4-phenylbut-3-en-1-yn-1-yl)benzene (1r) 

 

Yellow Oil; 
1
H NMR (600 MHz, CDCl3): δ 7.45 (d, J = 7.7 Hz, 1 H), 7.37 ~ 7.33 (m, 4 

H), 7.27 ~ 7.24 (m, 1 H), 7.21 ~ 7.20 (m, 2 H), 7.16 ~ 7.14 (m, 1 H), 6.95 (s, 1 H), 2.49 (s, 

3 H), 2.18 (m, 3 H); 
13

C NMR (150 MHz, CDCl3): δ 140.0, 136.9, 135.7, 131.7, 129.4, 

129.0, 128.3, 128.1, 127.1, 125.5, 123.2, 120.1, 97.3, 87.5, 20.7, 19.4; HRMS: calcd. for 

C18H16: 232.1252; Found: 232.1254. 

Spectral data for (E)-1,4-diphenylbut-3-en-1-one (2a) 

 

Yellow Solid; 
1
H NMR (600 MHz, CDCl3) : δ 8.0 ~ 7.98 (m, 2 H), 7.57 ~ 7.55 (m, 1 H), 

7.48 ~ 7.46 (m, 2 H), 7.38 ~ 7.36 (m, 2 H), 7.30 ~ 7.27 (m, 2 H), 7.22 ~ 7.20 (m, 1 H), 

6.54 (d, J = 15.6 Hz, 1 H), 6.49 ~ 6.44 (m, 1 H), 3.90 (dd, J = 1.2, 1.2 Hz, 2 H); 
13

C NMR 

(150 MHz, CDCl3): δ 198.0, 137.0, 136.6, 133.6, 133.2, 128.7, 128.5, 128.3, 127.5, 126.3, 

122.6, 42.7; HRMS: calcd. for C16H14O: 222.1045; Found: 222.1040. 
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Spectral data for (E)-4-(4-methoxyphenyl)-1-phenylbut-3-en-1-one (2b) 

 

Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.99 (dd, J = 1.2, 1.2 Hz, 2 H), 7.57 ~ 7.54 

(m, 1 H), 7.47 ~ 7.45 (m, 2 H), 7.30 (dd, J = 2.4, 2.4 Hz, 2 H), 6.82 (dd, J = 1.8, 1.8 Hz, 2 

H), 6.48 (d, J = 15.6 Hz, 1 H), 6.33 ~ 6.28 (m, 1 H), 3.87 (dd, J = 1.8, 1.2 Hz, 2 H), 3.78 

(s, 3 H); 
13

C NMR (150 MHz, CDCl3): δ 198.2, 159.1, 136.6, 133.2, 133.0, 129.9, 128.6, 

128.3, 127.4, 120.3, 113.9, 55.3, 42.7; HRMS: calcd. for C17H16O2: 252.1150; Found: 

252.1145.  

Spectral data for (E)-1-phenyl-4-(p-tolyl)but-3-en-1-one (2c) 

 

Yellow Oil; 
1
H NMR (600 MHz, CDCl3): δ 8.00 (dd, J = 1.8, 1.2 Hz, 2 H), 7.59 ~ 7.56 

(m, 1 H), 7.49 ~ 7.47 (m, 2 H), 7.27 (t, J = 8.1, Hz, 2 H), 7.11 (d, J = 7.8 Hz, 2 H), 6.52 

(d, J = 16.2 Hz, 1 H), 6.44 ~ 6.39 (m, 1 H), 3.90 (d, J = 6.6 Hz, 2 H), 2.32 (s, 3 H); 
13

C 

NMR (150 MHz, CDCl3): δ 198.1, 137.3, 136.7, 134.2, 133.4, 133.2, 129.2, 128.7, 128.3, 

126.2, 121.5, 42.8, 21.2; HRMS: calcd. for C17H16O: 236.1201; Found: 236.1192. 

Spectral data for (E)-4-(4-(tert-butyl)phenyl)-1-phenylbut-3-en-1-one (2d) 
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Yellow Oil; 
1
H NMR (600 MHz, CDCl3): δ 8.00 ~ 7.98 (m, 2 H), 7.57 ~ 7.54 (m, 1 H), 

7.48 ~ 7.45 (m, 2 H), 7.32 (s, 4 H), 6.52 (d, J = 16.2 Hz, 1 H), 6.44 ~ 6.39 (m, 1 H), 3.89 

(dd, J = 1.8, 1.2 Hz, 2 H), 1.30 (s, 9 H); 
13

C NMR (150 MHz, CDCl3): δ 198.1, 150.6, 

136.6, 134.2, 133.3, 133.1, 128.6, 128.3, 126.0, 125.4, 121.7, 42.8, 34.5, 31.3; HRMS: 

calcd. for C20H22O: 278.1671; Found: 278.1669. 

Spectral data for (E)-4-(4-chlorophenyl)-1-phenylbut-3-en-1-one (2e) 

 

Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.99 ~ 7.97 (m, 2 H), 7.58 ~ 7.56 (m, 1 H), 

7.47 (t, J = 7.8 Hz, 2 H), 7.30 ~ 7.24 (m, 5 H), 6.49 ~ 6.42 (m, 1 H), 3.89 (d, J = 5.4 Hz, 2 

H); 
13

C NMR (150 MHz, CDCl3): δ 197.7, 136.5, 135.5, 133.3, 133.1, 132.3, 128.7, 

128.6, 128.3, 127.5, 123.3, 42.5; HRMS: calcd. for C16H13ClO: 256.0655; Found: 

256.0647. 

Spectral data for (E)-1-phenyl-4-(4-(trifluoromethyl)phenyl)but-3-en-1-one (2f) 
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Off White Solid; 
1
H NMR (600 MHz, CDCl3): δ 8.00 ~ 7.98 (m, 2 H), 7.59 ~ 7.56 (m, 1 

H), 7.54 (d, J = 8.2 Hz, 2 H), 7.49 ~ 7.45 (m, 4 H), 6.61 ~ 6.54 (m, 2 H), 3.94 (d, J = 5.8 

Hz, 2 H); 
13

C NMR (150 MHz, CDCl3): δ 197.5, 140.4, 136.5, 133.4, 132.2, 129.3 (JCF = 

32.5 Hz), 128.7, 128.3, 126.4, 125.5, 124.2, (JCF = 270.9 Hz), 42.5; HRMS: calcd. for 

C17H13F3O: 290.0918; Found: 290.0913. 

Spectral data for (E)-1-(4-methoxyphenyl)-4-phenylbut-3-en-1-one (2g) 

 

Pale Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.97 (m, J = 2.1 Hz, 2 H), 7.37 ~ 7.35 

(m, 2 H), 7.29 ~ 7.27 (m, 2 H), 7.21 ~ 7.19 (m, 1 H), 6.95 ~ 6.93 (m, 2 H), 6.52 (d, J = 

16.2 Hz, 1 H), 6.48 ~ 6.43 (m, 1 H), 3.86 (s, 3 H), 3.84 (dd, J = 1.2, 1.2 Hz, 2 H); 
13

C 

NMR (150 MHz, CDCl3): δ 196.5, 163.6, 137.0, 133.3, 130.6, 129.7, 128.5, 127.4, 126.2, 

123.0, 113.8, 55.5, 42.5; HRMS: calcd. for C17H16O2: 252.1150; Found: 252.1145. 

Spectral data for (E)-4-phenyl-1-(p-tolyl)but-3-en-1-one (2h) 

 

Pale Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 8.00 (d, J = 8.4 Hz, 2 H), 7.47 (d, J = 

8.4 Hz, 2 H), 7.40 ~ 7.35 (m, 4 H), 7.32 ~ 7.29 (m, 1 H), 6.64 (d, J = 15.6 Hz, 1 H), 6.58 

~ 6.53 (m, 1 H), 3.97 (t, J = 3.3 Hz, 2 H), 2.51 (s, 3 H); 
13

C NMR (150 MHz, CDCl3): δ 
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197.6, 144.0, 137.1, 134.2, 133.4, 129.3, 128.5, 128.4, 127.4, 126.3, 122.8, 42.6, 21.6; 

HRMS: calcd. for C17H16O: 236.1201; Found: 236.1204. 

Spectral data for (E)-1-(4-bromophenyl)-4-phenylbut-3-en-1-one (2i) 

 

Off White Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.85 (d, J = 8.4 Hz, 2 H), 7.60 (d, J = 

9.0 Hz, 2 H), 7.36 (d, J = 7.2 Hz, 2 H), 7.29 (t, J = 7.7 Hz, 2 H), 7.21 (t, J = 7.3 Hz, 1 H), 

6.54 (d, J = 16.2 Hz, 1 H), 6.44 ~ 6.39 (m, 1 H), 3.85 (dd, J = 7.2, 1.8 Hz, 2 H); 
13

C NMR 

(150 MHz, CDCl3): δ 196.9, 136.9, 135.3, 133.9, 132.0, 129.8, 128.5, 128.4, 127.6, 126.3, 

122.1, 42.6; HRMS calcd. for C16H13BrO: 300.0150; Found: 300.0155. 

Spectral data for (E)-4-phenyl-1-(4-(trifluoromethyl)phenyl)but-3-en-1-one (2j) 

 

Off White Solid; 
1
H NMR (600 MHz, CDCl3): δ 8.09 (d, J = 8.1 Hz, 2 H), 7.74 (d, J = 

8.2 Hz, 2 H), 7.37 (d, J = 8.8 Hz, 2 H), 7.30 (t, J = 7.7 Hz, 2 H), 7.24 ~ 7.21 (m, 1 H), 

6.55 (d, J = 16.0 Hz, 1 H), 6.46 ~ 6.41 (m, 1 H), 3.92 (dd, J = 1.4, 1.4 Hz, 2 H); 
13

C NMR 

(150 MHz, CDCl3): δ 196.9, 139.2, 136.7, 134.5 (JCF = 33 Hz), 134.1, 128.7, 128.6, 

127.7, 126.3, 125.8, 125.8, 123.6 (JCF = 271.5 Hz), 121.6, 42.9; HRMS: calcd. for 

C17H13F3O: 290.0918; Found: 290.0918. 

Spectral data for (E)-4-(furan-2-yl)-1-phenylbut-3-en-1-one (2k) 
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Brown Oil; 
1
H NMR (600 MHz, CDCl3): δ 7.97 (dd, J = 1.2, 1.2 Hz, 2 H), 7.56 ~ 7.54 

(m, 1 H), 7.45 (t, J = 7.8 Hz, 2 H), 7.30 (d, J = 1.4 Hz, 1 H), 6.41 ~ 6.32 (m, 3 H), 6.19 

(d, J = 3.2 Hz, 1 H), 3.84 (d, J = 6.0 Hz, 2 H); 
13

C NMR (150 MHz, CDCl3): δ 197.6, 

152.4, 141.8, 136.5, 133.2, 128.6, 128.3, 122.0, 121.2, 111.1, 107.4, 42.4; HRMS: calcd. 

for C14H12O2: 212.0837; Found: 212.0832. 

Spectral data for (E)-1-phenyl-4-(thiophen-2-yl)but-3-en-1-one (2l) 

 

Brown Oil; 
1
H NMR (600 MHz, CDCl3): δ 7.99 ~ 7.97 (m, 2 H), 7.58 ~ 7.55 (m, 1 H), 

7.48 ~ 7.45 (m, 2 H), 7.12 ~ 7.11 (m, 1 H), 6.93 ~ 6.92 (m, 2 H), 6.67 ~ 6.64 (m, 1 H), 

6.32 ~ 6.27 (m, 1 H), 3.86 (dd, J = 6.6, 1.5, Hz, 2 H); 
13

C NMR (150 MHz, CDCl3): δ 

197.6, 142.0, 136.5, 133.2, 128.7, 128.3, 127.2, 126.6, 125.3, 124.0, 122.1, 42.4; HRMS: 

calcd. for C14H12OS: 228.0609; Found: 228.0611. 

Spectral data for (E/Z)-1-phenylhept-3-en-1-one (2m) 
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Colorless Oil; 
1
H NMR (600 MHz, CDCl3) (E isomer): δ 7.96 ~ 7.94 (m, 2 H), 7.55 ~ 

7.52 (m, 1 H), 7.46 ~ 7.42 (m, 2 H), 5.67 ~ 5.59 (m, 2 H), 3.68 ~ 3.66 (m, 2 H), 2.03 ~ 

2.00 (m, 2 H), 1.41 ~ 1.36 (m, 2 H), 0.86 (t, J = 7.5 Hz, 3 H); 
1
H NMR (600 MHz, 

CDCl3) (Z isomer, major peaks): δ 3.73 ~ 3.72 (m, 2 H), 2.09 ~ 2.05 (m, 2 H), 0.91 (t, J = 

7.5 Hz, 3 H); 
13

C NMR (150 MHz, CDCl3) (E isomer): δ 198.7, 136.7, 134.9, 133.0, 

128.5, 128.3, 122.4, 42.6, 34.7, 22.3, 13.6; 
13

C NMR (150 MHz, CDCl3) (Z isomer, major 

peaks): δ 198.2, 133.3, 128.3, 126.9, 121.4, 37.5, 34.4, 22.5, 13.8; HRMS: calcd. for 

C13H16O: 188.1201; Found: 188.1198. 

Spectral data for 

(E)-4-phenyl-1-(thiophen-2-yl)but-3-en-1-one/(E)-4-phenyl-1-(thiophen-2-yl)but-3-e

n-2-one (2n/3n) 

 

Pale Yellow Oil; 
1
H NMR (600 MHz, CDCl3) (major isomer): δ 7.78 (dd, J = 3.8, 1.1 Hz, 

1 H), 7.64 (dd, J = 5.0, 1.2 Hz, 1 H), 7.38 ~ 7.36 (m, 2 H), 7.31 ~ 7.28 (m, 2 H), 7.23 ~ 

7.20 (m, 1 H), 7.14 (dd, J = 5.0, 3.8 Hz, 1 H), 6.56 (d, J = 15.9 Hz, 1 H), 6.46 ~ 6.41 (m, 

1 H), 3.82 (dd, J = 7.0, 1.4 Hz, 2 H); 
1
H NMR (600 MHz, CDCl3) (minor isomer, major 

peaks): δ 7.67 (s, 1 H), 7.53 ~ 7.52 (m, 2 H), 6.98 (dd, J = 3.5, 3.4 Hz, 1 H), 6.94 ~ 6.94 

(m, 1 H), 6.81 (d, J = 16.1 Hz, 1 H), 4.12 (s, 2 H); 
13

C NMR (150 MHz, CDCl3) (major 

isomer): δ 190.6, 143.7, 136.8, 133.9, 133.7, 132.3, 128.5, 128.1, 127.5, 126.2, 122.2, 

43.5; 
13

C NMR (150 MHz, CDCl3) (minor isomer, major peaks): δ 195.6, 143.8, 135.5, 
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134.3, 130.6, 128.9, 128.4, 127.0, 126.8, 125.1, 124.5, 42.1; HRMS: calcd. for C14H12OS: 

228.0609; Found: 228.0608. 

Spectral data for 

(E)-1,4-di(thiophen-2-yl)but-3-en-1-one/(E)-1,4-di(thiophen-2-yl)but-3-en-1-one 

(2o/3o) 

 

Light Brown Oil; 
1
H NMR (600 MHz, CDCl3) (major isomer): δ 7.77 ~ 7.74 (m, 1 H), 

7.64 ~ 7.63 (m, 1 H), 7.14 ~ 7.11 (m, 2 H), 6.93 ~ 6.92 (m, 2 H), 6.67 (d, J = 15.9 Hz, 1 

H), 6.27 ~ 6.22 (m, 1 H), 3.78 ~ 3.76 (m, 2 H); 
1
H NMR (600 MHz, CDCl3) (minor 

isomer, major peaks): δ 7.38 (d, J = 5.1 Hz, 1 H), 7.29 ~ 7.28 (m, 1 H), 7.24 ~ 7.21 (m, 1 

H), 7.05 ~ 7.04 (m, 2 H), 6.98 ~ 6.96 (m, 2 H), 6.60 (d, J = 15.7 Hz, 1 H), 4.07 (s, 2 H); 

13
C NMR (150 MHz, CDCl3) (major isomer): δ 190.3, 143.7, 141.8, 134.0, 132.3, 128.2, 

127.2, 126.9, 125.4, 124.2, 121.8, 43.3; 
13

C NMR (150 MHz, CDCl3) (minor isomer, 

major peaks): δ 136.2, 132.0, 129.1, 128.3, 127.0, 126.8, 125.1, 123.2, 42.2; HRMS: 

calcd. for C12H10OS2: 234.0173; Found: 234.0172. 

Spectral data for 

(E)-1-cyclopropyl-4-phenylbut-3-en-1-one/(E)-1-cyclopropyl-4-phenylbut-3-en-2-one 

(2p/3p) 
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Pale Yellow Oil; 
1
H NMR (600 MHz, CDCl3) (major isomer): δ 7.38 ~ 7.36 (m, 2 H), 

7.31 ~ 7.28 (m, 2 H), 7.23 ~ 7.20 (m, 1 H), 6.49 (d, J = 15.9 Hz, 1 H), 6.37 ~ 6.32 (m, 1 

H), 3.46 ~ 3.44 (m, 2 H), 2.03 ~ 1.99 (m, 1 H), 1.07 ~ 1.04 (m, 2 H), 0.91 ~ 0.87 (m, 2 

H); 
1
H NMR (600 MHz, CDCl3) (minor isomer, major peaks): δ 7.55 ~ 7.52 (m, 2 H), 

6.79 (d, J = 16.2 Hz, 1 H), 2.55 (d, J = 6.9 Hz, 1 H), 0.60 ~ 0.57 (m, 2 H), 0.19 ~ 0.16 (m, 

2 H); 
13

C NMR (150 MHz, CDCl3) (major isomer): δ 208.6, 137.0, 133.6, 128.5, 127.4, 

126.2, 122.2, 47.5, 20.1, 11.1; HRMS: calcd. for C13H14O: 186.1045; Found: 186.1044. 

Spectral data for 3-benzyl-3-methyl-2,3-dihydro-1H-inden-1-one (2q’) 

 

Yellow Oil; 
1
H NMR (400 MHz, CDCl3): δ 7.64 ~ 7.57 (m, 2 H), 7.48 ~ 7.42 (m, 1 H), 

7.39 ~ 7.32 (m, 1 H), 7.16 ~ 7.13 (m, 3 H), 6.87 ~ 6.84 (m, 2 H), 3.00 (d, J = 13.3 Hz, 1 

H), 2.90 (d, J = 13.3 Hz, 1 H), 2.81 (d, J = 18.7 Hz, 1 H), 2.37 (d, J = 18.8 Hz, 1 H), 1.48 

(s, 3 H); 
13

C NMR (100 MHz, CDCl3): δ 205.2, 161.8, 137.3, 136.2, 134.5, 130.2, 127.9, 

127.6, 126.5, 124.3, 123.2, 49.7, 48.2, 43.0, 28.1; HRMS: calcd. for C17H16O: 236.1201; 

Found: 236.1204. 
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Spectral data for (E)-3-methyl-1,4-diphenylbut-3-en-1-one (2r) 

 

Yellow Oil; 
1
H NMR (600 MHz, CDCl3): δ 7.56 (d, J = 7.8 Hz, 1 H), 7.33 (t, J = 7.5 Hz, 

1 H), 7.27 ~ 7.26 (m, 4 H), 7.24 ~ 7.22 (m, 2 H), 7.20 ~ 7.19 (m, 1 H), 6.52 (s, 1 H), 3.99 

(s, 2 H), 2.49 (s, 3 H), 1.84 (d, J = 1.2 Hz, 3 H); 
13

C NMR (150 MHz, CDCl3): δ 195.6, 

156.4, 140.4, 139.0, 137.3, 131.5, 130.6, 129.1, 128.4, 128.4, 126.3, 125.8, 125.6, 39.3, 

24.9, 20.6; HRMS: calcd. for C18H18O: 250.1358; Found: 250.1359. 

  

Spectral data for (E)-1,4-diphenylbut-3-en-2-one (3a) 

 

Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.63 (d, J = 16.1 Hz, 1 H), 7.51 ~ 7.50 (m, 

2 H), 7.37 ~ 7.33 (m, 5 H), 7.28 ~ 7.26 (m, 3 H), 6.78 (d, J = 16.1 Hz, 1 H), 3.94 (s, 2 H); 

13
C NMR (150 MHz, CDCl3): δ 197.2, 143.3, 134.4, 130.5, 129.4, 128.9, 128.7, 128.3, 

126.9, 125.1, 48.3; HRMS: calcd. for C16H14O: 222.1045; Found: 222.1040. 

Spectral data for (E)-4-(4-methoxyphenyl)-1-phenylbut-3-en-2-one (3b) 
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Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.59 (d, J = 16.0 Hz, 1 H), 7.45 (d, J = 8.7 

Hz, 2 H), 7.34 ~ 7.31 (m, 2 H), 7.27 ~ 7.25 (m, 3 H), 6.88 (d, J = 8.8 Hz, 2 H), 6.66 (d, J 

= 16.0 Hz, 1 H), 3.91 (s, 2 H), 3.81 (s, 3 H); 
13

C NMR (150 MHz, CDCl3): δ 197.2, 

161.6, 143.1, 134.6, 130.0, 129.4, 128.6, 127.0, 126.8, 122.9, 114.3, 55.3, 48.2; HRMS: 

calcd. for C17H16O2: 252.1150; Found: 252.1153. 

Spectral data for (E)-1-phenyl-4-(p-tolyl)but-3-en-2-one (3c) 

 

Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.60 (d, J = 16.1 Hz, 1 H), 7.40 (d, J = 8.2 

Hz, 2 H), 7.34 ~ 7.32 (m, 2 H), 7.26 (d, J = 7.2 Hz, 3 H), 7.17 (d, J = 8.0 Hz, 2 H), 6.73 

(d, J = 16.1 Hz, 1 H), 3.92 (s, 2 H), 2.35 (s, 3 H); 
13

C NMR (150 MHz, CDCl3): δ 197.4, 

143.5, 141.1, 134.5, 131.6, 129.6, 129.4, 128.7, 128.4, 126.9, 124.3, 48.3, 21.5; HRMS: 

calcd. for C17H16O: 236.1201; Found: 236.1193. 

Spectral data for (E)-4-(4-(tert-butyl)phenyl)-1-phenylbut-3-en-2-one (3d) 
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Yellow Oil; 
1
H NMR (600 MHz, CDCl3): δ 7.60 (d, J = 16.2 Hz, 1 H), 7.45 (m, J = 8.4 

Hz, 2 H), 7.39 ~ 7.37 (m, 2 H), 7.35 ~ 7.31 (m, 2 H), 7.26 ~ 7.24 (m, 3 H), 6.73 (d, J = 

16.2 Hz, 1 H), 3.92 (s, 2 H), 1.30 (s, 9 H); 
13

C NMR (150 MHz, CDCl3): δ 197.4, 154.2, 

143.4, 134.6, 131.6, 129.5, 128.7, 128.2, 126.9, 125.9, 124.5, 48.3, 34.9, 31.1; HRMS: 

calcd. for C20H22O: 278.1671; Found: 278.1681. 

Spectral data for (E)-4-(4-chlorophenyl)-1-phenylbut-3-en-2-one (3e) 

 

Light Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.55 (d, J = 16.2 Hz, 1 H), 7.42 ~ 

7.41 (m, 2 H), 7.33 ~ 7.31 (m, 4 H), 7.26 ~ 7.24 (m, 3 H), 6.73 (d, J = 16.2 Hz, 1 H), 3.92 

(s, 2 H); 
13

C NMR (150 MHz, CDCl3): δ 197.0, 141.8, 136.4, 134.2, 132.9, 129.5, 129.4, 

129.2, 128.8, 127.0, 125.4, 48.5; HRMS: calcd. for C16H13ClO: 256.0655; Found: 

256.0651. 

Spectral data for (E)-1-phenyl-4-(4-(trifluoromethyl)phenyl)but-3-en-2-one (3f) 

 

Off White Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.62 ~ 7.58 (m, 5 H), 7.34 (t, J = 7.8 Hz, 

2 H), 7.28 ~ 7.25 (m, 3 H), 6.82 (d, J = 16.2 Hz, 1 H), 3.94 (s, 2 H); 
13

C NMR (150 MHz, 

CDCl3): δ 196.8, 141.3, 137.8, 134.0, 131.9 (JCF = 33), 129.5, 128.9, 128.4, 127.2, 127.1, 
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125.8, 125.8, 123.7 (JCF = 271.5), 48.7; HRMS: calcd. for C17H13F3O: 290.0918; Found: 

290.0913. 

Spectral data for (E)-1-(4-methoxyphenyl)-4-phenylbut-3-en-2-one (3g) 

 

Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.61 (d, J = 16.2 Hz, 1 H), 7.50 (dd, J = 6.0, 

2.4 Hz, 2 H), 7.37 ~ 7.35 (m, 3 H), 7.17 (d, J = 8.5 Hz, 2 H), 6.88 ~ 6.86 (m, 2 H), 6.76 

(d, J = 16.2 Hz, 1 H), 3.86 (s, 2 H), 3.78 (s, 3 H); 
13

C NMR (150 MHz, CDCl3): δ 197.6, 

158.6, 143.2, 134.4, 130.5, 128.9, 128.3, 126.4, 125.1, 114.2, 55.2, 47.5; HRMS: calcd. 

for C17H16O2: 252.1150; Found: 252.1152. 

Spectral data for (E)-4-phenyl-1-(p-tolyl)but-3-en-2-one (3h) 

 

Pale Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.60 (d, J = 16.1 Hz, 1 H), 7.50 ~ 7.48 

(m, 2 H), 7.36 ~ 7.35 (dd, J = 5.5, 2.3 Hz, 3 H), 7.14 (s, 4 H), 6.75 (d, J = 16.2 Hz, 1 H), 

3.88 (s, 2 H), 2.32 (s, 3 H); 
13

C NMR (150 MHz, CDCl3): δ 197.5, 143.3, 136.6, 134.5, 

131.3, 130.5, 129.5, 129.3, 128.9, 128.4, 125.2, 48.10, 21.0; HRMS: calcd. for C17H16O: 

236.1201; Found: 236.1208. 

Spectral data for (E)-1-(4-bromophenyl)-4-phenylbut-3-en-2-one (3i) 
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Off White Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.61 (d, J = 16.1 Hz, 1 H), 7.51 ~ 7.50 

(m, 2 H), 7.45 (d, J = 8.3 Hz, 2 H), 7.38 (m, 3 H), 7.12 (d, J = 8.2 Hz, 2 H), 6.75 (d, J = 

16.1 Hz, 1 H), 3.88 (s, 2 H); 
13

C NMR (150 MHz, CDCl3): δ 196.5, 143.7, 134.3, 133.4, 

131.8, 131.2, 130.7, 128.9, 128.4, 125.0, 121.0, 47.5; HRMS: calcd. for C16H13BrO: 

300.0150; Found: 300.0147. 

Spectral data for (E)-4-phenyl-1-(4-(trifluoromethyl)phenyl)but-3-en-2-one (3j) 

 

Off White Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.63 (d, J = 16.1 Hz, 1 H), 7.59 (d, J = 

8.3 Hz, 2 H), 7.53 ~ 7.52 (m, 2 H), 7.40 ~ 7.36 (m, 5 H), 6.77 (d, J = 16.1 Hz, 1 H), 4.01 

(s, 2 H); 
13

C NMR (150 MHz, CDCl3): δ 196.2, 143.9, 138.4, 134.2, 130.8, 129.9, 129.3 

(JCF = 31.5 Hz), 129.0, 128.4, 125.6, 125.6, 125.1, 124.1 (JCF = 271.5 Hz), 47.7; HRMS: 

calcd. for C17H13F3O: 290.0918; Found: 290.0913. 

Spectral data for (E)-4-(furan-2-yl)-1-phenylbut-3-en-2-one (3k) 
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Brown Oil; 
1
H NMR (600 MHz, CDCl3): δ 7.45 ~ 7.45 (m, 1 H), 7.36 (d, J = 15.7 Hz, 1 

H), 7.33 ~ 7.30 (m, 2 H), 7.26 ~ 7.23 (m, 3 H), 6.66 (d, J = 15.8 Hz, 1 H), 6.63 (d, J = 3.4 

Hz, 1 H), 6.45 ~ 6.44 (m, 1 H), 3.86 (s, 2 H); 
13

C NMR (150 MHz, CDCl3): δ 196.9, 

151.1, 145.0, 134.4, 129.5, 129.4, 128.7, 127.0, 122.4, 116.0, 112.5, 48.9; HRMS: calcd. 

for C14H12O2: 212.0837; Found: 212.0826. 

Spectral data for (E)-1-phenyl-4-(thiophen-2-yl)but-3-en-2-one (3l) 

 

Brown Oil; 
1
H NMR (600 MHz, CDCl3): δ 7.74 (d, J = 15.7 Hz, 1 H), 7.36 ~ 7.31 (m, 3 

H), 7.26 ~ 7.25 (m, 4 H), 7.03 (dd, J = 3.7, 3.6  Hz, 1 H), 6.58 (d, J = 15.7 Hz, 1 H), 

3.88 (s, 2 H); 
13

C NMR (150 MHz, CDCl3): δ 196.7, 139.8, 135.7, 134.4, 131.8, 129.4, 

128.9, 128.7, 128.2, 126.9, 123.9, 48.4; HRMS: calcd. for C14H12OS: 228.0609; Found: 

228.0613. 

Spectral data for (E)-1-phenylhept-3-en-2-one (3m) 

 

Colorless Oil; 
1
H NMR (600 MHz, CDCl3): δ 7.31 ~ 7.29 (m, 2 H), 7.24 ~ 7.22 (m, 1 H), 

7.20 ~ 7.18 (m, 2 H), 6.92 ~ 6.87 (m, 1 H), 6.12 (d, J = 16.2 Hz, 1 H), 3.81 (s, 2 H), 2.17 

~ 2.13 (m, 2 H), 1.45 (q, J = 7.5 Hz, 2 H), 0.90 ~ 0.88 (m, 3 H); 
13

C NMR (150 MHz, 
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CDCl3): δ 197.6, 148.4, 134.6, 129.5, 129.4, 128.6, 126.8, 47.6, 34.5, 21.3, 13.6; HRMS: 

calcd. for C13H16O: 188.1201; Found: 188.1198. 

Spectral data for 

(E)-4-phenyl-1-(thiophen-2-yl)but-3-en-2-one/(E)-4-phenyl-1-(thiophen-2-yl)but-3-e

n-1-one (3n/2n) 

 

Yellow Oil; 
1
H NMR (600 MHz, CDCl3) (major isomer): δ 7.66 ~ 7.63 (m, 2 H), 7.53 ~ 

7.52 (m, 2 H), 7.39 ~ 7.36 (m, 4 H), 7.30 ~ 7.28 (m, 2 H), 7.23 ~ 7.20 (m, 2 H), 6.81 (d, J 

= 15.6 Hz, 1 H), 4.12 (s, 2 H); 
1
H NMR (600 MHz, CDCl3) (minor isomer, major peaks): 

δ 7.78 ~ 7.77 (m, 1 H), 7.14 ~ 7.13 (m, 2 H), 6.99 ~ 6.97 (m, 2 H), 6.94 ~ 6.93 (m, 1 H), 

6.56 (d, J = 16.2 Hz, 1 H), 6.45 ~ 6.40 (m, 1 H), 3.82 (q, J = 1.5 Hz, 2 H); 
13

C NMR (150 

MHz, CDCl3) (major isomer): δ 195.6, 143.8, 135.5, 134.3, 130.7, 128.9, 128.4, 127.1, 

126.8, 125.1, 124.5, 42.1; 
13

C NMR (150 MHz, CDCl3) (minor isomer, major peaks): δ 

190.6, 136.8, 133.9, 133.8, 132.3, 128.5, 128.1, 127.5, 126.3, 122.2, 43.6; HRMS: calcd. 

for C14H12OS: 228.0609; Found: 228.0608. 

Spectral data for 

(E)-1,4-di(thiophen-2-yl)but-3-en-2-one/(E)-1,4-di(thiophen-2-yl)but-3-en-1-one 

(3o/2o) 
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Brown Oil; 
1
H NMR (600 MHz, CDCl3) (major isomer): δ 7.75 ~ 7.74 (m, 2 H), 7.38 (d, 

J = 5.4 Hz, 1 H), 7.28 (d, J = 4.2 Hz, 1 H), 7.22 ~ 7.21 (m, 1 H), 7.05 ~ 7.04 (m, 1 H), 

6.98 ~ 6.96 (m, 1 H), 6.60 (d, J = 15.6 Hz, 1 H), 4.07 (s, 2 H); 
1
H NMR (600 MHz, 

CDCl3) (minor isomer, major peaks): δ 7.64 ~ 7.63 (m, 1 H), 7.13 ~ 7.11 (m, 2 H), 6.93 ~ 

6.92 (m, 3 H), 6.67 (d, J = 16.2 Hz, 1 H), 6.27 ~ 6.22 (m, 1 H), 3.77 (dd, J = 7.2, 1.8 Hz, 

2 H); 
13

C NMR (150 MHz, CDCl3) (major isomer): δ 195.1, 139.6, 136.1, 135.5, 132.0, 

129.1, 128.3, 127.0, 126.8, 125.1, 123.2, 43.3; 
13

C NMR (150 MHz, CDCl3) (minor 

isomer, major peaks): δ 190.3, 143.6, 141.8, 133.9, 132.3, 128.1, 127.2, 126.9, 125.4, 

124.1, 121.7, 42.1; HRMS: calcd. for C12H10OS2: 234.0173; Found: 234.0172. 

Spectral data for 

(E)-1-cyclopropyl-4-phenylbut-3-en-1-one/(E)-1-cyclopropyl-4-phenylbut-3-en-2-one 

(2p/3p) 

 

Pale Yellow Oil; 
1
H NMR (600 MHz, CDCl3) (major isomer): δ 7.38 ~ 7.35 (m, 2 H), 

7.31 ~ 7.27 (m, 2 H), 7.22 ~ 7.18 (m, 1 H), 6.48 (d, J = 15.9 Hz, 1 H), 6.36 ~ 6.31 (m, 1 

H), 3.45 ~ 3.44 (m, 2 H), 2.02 ~ 1.98 (m, 1 H), 1.09 ~ 1.04 (m, 2 H), 0.90 ~ 0.86 (m, 2 

H); 
1
H NMR (600 MHz, CDCl3) (minor isomer, major peaks): δ 7.55 ~ 7.52 (m, 2 H), 

6.79 (d, J = 16.2 Hz, 1 H), 2.54 (d, J = 6.9 Hz, 1 H), 0.60 ~ 0.57 (m, 2 H), 0.19 ~ 0.16 (m, 

2 H); 
13

C NMR (150 MHz, CDCl3) (major isomer): δ 208.6, 137.0, 133.6, 128.5, 127.5, 

126.2, 122.2, 47.5, 20.2, 11.1; 
13

C NMR (150 MHz, CDCl3) (minor isomer): δ 142.5, 
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130.4, 128.9, 128.7, 128.2, 125.9, 46.1, 6.6, 4.6; HRMS: calcd. for C13H14O: 186.1045; 

Found: 186.1044. 

Spectral data for (E)-3-methyl-1,4-diphenylbut-3-en-2-one (3q) 

 

 

Yellow Oil; 
1
H NMR (500 MHz, CDCl3): δ 7.65 (s, 1 H), 7.41 (d, J = 5.0 Hz, 4 H), 7.36 

~ 7.32 (m, 3 H), 7.27 ~ 7.26 (m, 3 H), 4.14 (s, 2 H), 2.08 (d, J = 1.5 Hz, 3 H); 
13

C NMR 

(110 MHz, CDCl3): δ 199.7, 139.8, 136.9, 135.7, 135.3, 129.7, 129.2, 128.6, 128.4, 126.7, 

44.6, 13.3; HRMS: calcd. for C17H16O: 236.1201; Found: 236.1201. 

Spectral data for (E)-3-methyl-4-phenyl-1-(o-tolyl)but-3-en-2-one (3r) 

 

 

White Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.66 (s, 1 H), 7.45 ~ 7.42 (m, 4 H), 7.38 ~ 

7.36 (m, 1 H), 7.23 ~ 7.17 (m, 3 H), 7.15 ~ 7.13 (m, 1 H), 4.17 (s, 2 H), 2.30 (s, 3 H), 

2.12 (d, J = 1.2 Hz, 3 H); 
13

C NMR (150 MHz, CDCl3): δ 199.7, 139.0, 137.4, 136.7, 

135.9, 134.2, 130.3, 130.1, 129.7, 128.6, 128.5, 127.0, 126.1, 42.6, 19.8, 13.4; HRMS: 

calcd. for C18H18O: 250.1358; Found: 250.1359 

Spectral data for (E)-1,4-diphenylbut-3-en-1-ol (4a) 
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Light Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.39 ~ 7.32 (m, 6 H), 7.30 ~ 7.27 (m, 

3 H), 7.20 (t, J = 7.3 Hz, 1 H), 6.49 (d, J = 15.9 Hz, 1 H), 6.22 ~ 6.17 (m, 1 H), 4.80 (t, J 

= 6.4 Hz, 1 H), 2.67 ~ 2.64 (m, 2 H), 2.06 (s, 1 H); 
13

C NMR (150 MHz, CDCl3): δ 

143.9, 137.2, 133.4, 128.5, 128.5, 127.6, 127.3, 126.2, 125.9, 125.8, 73.8, 43.1; HRMS: 

calcd. for C16H14O: 224.1201; Found: 224.1192. 

Spectral data for (E)-4-(4-methoxyphenyl)-1-phenylbut-3-en-1-ol (4b) 

 

Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.39 ~ 7.34 (m, 4 H), 7.29 ~ 7.26 (m, 3 H), 

6.82 (dd, J = 1.8, 2.4 Hz, 2 H), 6.44 (d, J = 15.6 Hz, 1 H), 6.07 ~ 6.02 (m, 1 H), 4.78 (q, 

J = 5.4 Hz, 1 H), 3.79 (s, 3 H), 2.65 ~ 2.59 (m, 2 H), 2.13 (bs, 1 H); 
13

C NMR (150 MHz, 

CDCl3): δ 159.0, 143.9, 132.9, 130.0, 128.4, 127.5, 127.3, 125.8, 123.5, 113.9, 73.7, 55.3, 

43.1; HRMS: calcd. for C17H18O2: 254.1307; Found: 254.1308. 

Spectral data for (E)-1-phenyl-4-(4-(trifluoromethyl)phenyl)but-3-en-1-ol (4f) 
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White Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.53 (d, J = 7.8 Hz, 2 H), 7.40 (d, J = 8.4 

Hz, 2 H), 7.37 ~ 7.28 (m, 5 H), 6.49 (d, J = 15.6 Hz, 1 H), 6.33 ~ 6.28 (m, 1 H), 4.82 (t, J 

= 6.3 Hz, 1 H), 2.69 ~ 2.67 (m, 2 H), 2.17 (bs, 1 H); 
13

C NMR (150 MHz, CDCl3): δ 

143.8, 140.7, 131.8, 129.5, 129.1, 128.5, 127.8, 126.2, 125.8, 125.5, 125.4, 124.2 (JCF = 

271.5 Hz), 73.8, 42.8; HRMS: calcd. for C17H15F3O: 292.1075; Found: 292.9802. 

Spectral data for (E)-4-phenyl-1-(p-tolyl)but-3-en-1-ol (4h) 

 

Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.37 ~ 7.35 (m, 2 H), 7.32 ~ 7.29 (m, 4 H), 

7.23 ~ 7.22 (m, 1 H), 7.20 (d, J = 7.2 Hz, 1 H), 6.52 (d, J = 16.2 Hz, 1 H), 6.25 ~ 6.20 (m, 

1 H), 4.79 (t, J = 5.4 Hz, 1 H), 2.69 ~ 2.67 (m, 2 H), 2.38 (s, 3 H), 2.10 (bs, 1 H); 
13

C 

NMR (150 MHz, CDCl3): δ 141.0, 137.3, 137.2, 133.2, 129.1, 128.5, 127.2, 126.1, 126.1, 

125.7, 73.6, 43.0, 21.1; HRMS: calcd. for C17H18O: 238.1358; Found: 238.1915. 

Spectral data for (E)-1-(4-bromophenyl)-4-phenylbut-3-en-1-ol (4i) 

 

Off White Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.47 (d, J = 8.4 Hz, 2 H), 7.33 ~ 7.28 

(m, 4 H), 7.25 ~ 7.22 (m, 3 H), 6.48 (d, J = 15.6 Hz, 1 H), 6.17 ~ 6.12 (m, 1 H), 4.75 (q, J 

= 5.1 Hz, 1 H), 2.64 ~ 2.58 (m, 2 H), 2.19 (bs, 1 H); 
13

C NMR (150 MHz, CDCl3): δ 
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142.8, 137.0, 133.8, 131.5, 128.5, 127.5, 127.4, 126.2, 125.2, 121.3, 73.0, 43.0; HRMS: 

calcd. for C16H15BrO: 302.0306; Found: 301.9871. 

Spectral data for (E)-4-(furan-2-yl)-1-phenylbut-3-en-1-ol (4k) 

 

Brown Oil; 
1
H NMR (600 MHz, CDCl3): δ 7.38 ~ 7.27 (m, 6 H), 6.34 ~ 6.33 (m, 1 H), 

6.30 (d, J = 16.2 Hz, 1 H), 6.16 ~ 6.11 (m, 2 H), 4.78 (q, J = 5.1 Hz, 1 H), 2.63 ~ 2.60 (m, 

2 H), 2.15 (bs, 1 H); 
13

C NMR (150 MHz, CDCl3): δ 152.7, 143.8, 141.6, 128.5, 127.6, 

125.8, 124.8, 121.8, 111.1, 107.0, 73.7, 42.9; HRMS: calcd. for C14H14O2: 214.0994; 

Found: 214.0991. 

Spectral data for (E)-1-phenyl-4-(thiophen-2-yl)but-3-en-1-ol (4l) 

 

Yellow Oil; 
1
H NMR (600 MHz, CDCl3): δ 7.39 ~ 7.34 (m, 4 H), 7.30 ~  7.27 (m, 1 H), 

7.10 (d, J = 5.0 Hz, 1 H), 6.94 ~ 6.92 (m, 1 H), 6.89 (d, J = 3.3 Hz, 1 H), 6.61 (d, J = 15.7 

Hz, 1 H), 6.06 ~ 6.01 (m, 1 H), 4.78 (q, J = 5.5 Hz, 1 H), 2.63 ~ 2.58 (m, 2 H), 2.15 (bs, 1 

H); 
13

C NMR (150 MHz, CDCl3): δ 143.8, 142.3, 128.5, 127.6, 127.2, 126.4, 125.8, 

125.0, 123.7, 73.7, 42.9; HRMS: calcd. for C14H14OS: 230.0765; Found: 230.9852. 

Spectral data for (E)-1,4-diphenylbut-3-en-2-ol (5a) 
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Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.38 ~ 7.37 (m, 2 H), 7.34 ~ 7.31 (m, 4 H), 

7.27 ~ 7.25 (m, 4 H), 6.59 (d, J = 15.6 Hz, 1 H), 6.29 (dd, J = 15.6, 6.0 Hz, 1 H), 4.54 ~ 

4.51 (m, 1 H), 2.98 ~ 2.87 (m, 2 H), 1.92 (bs, 1 H); 
13

C NMR (150 MHz, CDCl3): δ 

137.6, 136.6, 131.4, 130.3, 129.5, 128.5, 128.5, 127.6, 126.6, 126.4, 73.4, 44.1; HRMS: 

calcd. for C16H16O: 224.1201; Found: 224.1202. 

Spectral data for (E)-4-(4-methoxyphenyl)-1-phenylbut-3-en-2-ol (5b) 

 

Yellow Solid; 
1
H NMR (600 MHz, CDCl3) : δ 7.32 ~ 7.23 (m, 4 H), 7.25 ~ 7.23 (m, 3 H) 

6.84 (dd, J = 2.4, 1.8 Hz, 2 H), 6.52 (d, J = 16.2 Hz, 1 H), 6.13 (dd, J = 16.2, 6.6 Hz, 1 

H), 4.49 (q, J = 6.6 Hz, 1 H), 3.79 (s, 3 H), 2.95 (dd, J = 4.8, 5.4 Hz, 1 H), 2.86 (dd, J = 

8.4, 7.8 Hz, 1 H), 1.74 (bs, 1 H); 
13

C NMR (150 MHz, CDCl3): δ 159.3, 137.8, 130.0, 

129.6, 129.4, 129.3, 128.5, 127.6, 126.5, 114.0, 73.6, 55.3, 44.2; HRMS: calcd. for 

C17H18O2: 254.1307; Found: 254.1302. 

 Spectral data for (E)-1-phenyl-4-(4-(trifluoromethyl)phenyl)but-3-en-2-ol (5f) 
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Off White Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.56 (d, J = 7.8 Hz, 2 H), 7.44 (d, J = 

8.4 Hz, 2 H), 7.35 ~ 7.32 (m, 2 H), 7.27 ~ 7.25 (m, 3 H), 6.62 (d, J = 16.2 Hz, 1 H), 6.37 

(dd, J = 16.2, 6.0 Hz, 1 H), 4.54 (d, J = 6.6 Hz, 1 H), 2.99 ~ 2.86 (m, 2 H), 1.95 (s, 1 H); 

13
C NMR (150 MHz, CDCl3): δ 140.2, 137.3, 134.1, 129.5, 129.4, 129.2, 128.7, 128.6, 

126.7, 125.5, 125.5, 125.2, 125.1, 73.1, 44.1; HRMS: calcd. for C17H15F3O: 292.1075; 

Found: 292.1081. 

Spectral data for (E)-4-phenyl-1-(p-tolyl)but-3-en-2-ol (5h) 

 

Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.37 ~ 7.36 (m, 2 H), 7.31 (t, J = 7.5 Hz, 2 

H), 7.24 ~ 7.22 (m, 1 H), 7.16 ~ 7.12 (m, 4 H), 6.59 (d, J = 15.6 Hz, 1 H), 6.28 (dd, J = 

15.6, 6.0 Hz, 1 H), 4.51 ~ 4.48 (m, 1 H), 2.93 (dd, J = 13.8, 4.8 Hz, 1 H), 2.83 (dd, J = 

13.8, 8.4 Hz, 1 H), 2.33 (s, 3 H), 1.80 (bs, 1 H); 
13

C NMR (150 MHz, CDCl3): δ 136.7, 

136.1, 134.5, 131.6, 130.3, 129.4, 129.2, 128.5, 127.6, 126.5, 73.5, 43.7, 21.0; HRMS: 

calcd. for C17H18O: 238.1358; Found: 238.1915. 

Spectral data for (E)-1-(4-bromophenyl)-4-phenylbut-3-en-2-ol (5i) 

 

Light Yellow Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.42 (d, J = 8.4 Hz, 2 H), 7.35 ~ 7.34 

(m, 2 H), 7.32 ~ 7.29 (m, 2 H), 7.25 ~ 7.22 (m, 1 H), 7.12 (d, J = 8.4 Hz, 2 H), 6.56 (d, J 
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= 16.2 Hz, 1 H), 6.23 (dd, J = 16.2, 6.6 Hz, 1 H), 4.48 (q, J = 6.3 Hz, 1 H), 2.91 ~ 2.82 

(m, 2 H), 1.76 (bs, 1 H); 
13

C NMR (150 MHz, CDCl3): δ 136.7, 136.5, 131.5, 131.3, 

131.1, 130.8, 128.6, 127.8, 126.5, 120.5, 73.3, 43.4; HRMS: calcd. for C16H15BrO: 

302.0306; Found: 301.9871. 

Spectral data for (E)-4-(furan-2-yl)-1-phenylbut-3-en-2-ol (5k) 

 

Yellow Oil; 
1
H NMR (600 MHz, CDCl3): δ 7.31 ~ 7.23 (m, 6 H), 6.41 (dd, J = 1.2, 1.2 

Hz, 1 H), 6.35 (dd, J = 1.8, 1.8 Hz, 1 H), 6.25 ~ 6.21 (m, 2 H), 4.48 ~ 4.46 (m, 1 H), 2.95 

~ 2.81 (m, 2 H), 1.97 (bs, 1 H); 
13

C NMR (150 MHz, CDCl3): δ 152.3, 141.9, 137.6, 

130.1, 129.5, 128.5, 126.6, 118.6, 111.2, 108.0, 73.0, 44.1; HRMS: calcd. for C14H14O2: 

214.0994; Found: 214.0991. 

Spectral data for (E)-1-phenyl-4-(thiophen-2-yl)but-3-en-2-ol (5l) 

 

Brown Solid; 
1
H NMR (600 MHz, CDCl3): δ 7.33 ~ 7.31 (m, 2 H), 7.25 ~ 7.23 (m, 3 H), 

7.15 (d, J = 5.1 Hz, 1 H), 6.96 ~ 6.93 (m, 2 H), 6.73 (d, J = 15.6 Hz, 1 H), 6.14 (dd, J = 

15.6, 6.2 Hz, 1 H), 4.49 ~ 4.46 (m, 1 H), 2.96 ~ 2.83 (m, 2 H), 1.81 (bs, 1 H); 
13

C NMR 
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(150 MHz, CDCl3): δ 141.8, 137.5, 131.1, 129.5, 128.5, 127.3, 126.6, 125.8, 124.3, 123.5, 

73.1, 44.1; HRMS: calcd. for C14H14OS: 230.0765; Found: 230.9852. 
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