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Supplementary Table 1. The results of the optimization experiments

Lewis acid
Sn

Ph

PhPh

Ph

Ph
R

OH

Ph
R

O

1a
4

3

2

R
O

H

A 2-mL sealable Wheaton vial was charged with 0.05 mmol of Lewis acid (ZnCl2, SnCl4), 0.123 
mmol of (PhC≡C)4Sn 1a and 0.5 ml of a dry solvent. Then the vial was flushed with a stream of 
dry argon, and 0.492 mmol (or 0.984 mmol if the ratio 1a : 2a was set as 1 : 8) of benzaldehyde 
2c was added subsequently through a syringe. The mixture was stirred for the indicated time 
(see Table below). The progress of the reaction was monitored by GC-MS (before the analysis, 
samples taken at regular intervals were quenched with saturated aqueous NH4Cl).

No Ratio 1a : 2c Solvent Temperature, 
°C

Catalyst
(mol %) Time, h Yield of 4, 

(or 3 + 4) %
1 87

1 1:4 DCE* 60 SnCl4
(10) 3 99

1 77
2 1:4 DCE 60 ZnCl2

(10) 3 100

3 1:4 DCE 60
ZnCl2
(10)

Et3N 2 equv
1 10 + 80

1 13
3 114 1:8 DCE 60 SnCl4

(10)
5 69

0,75 36
3 285 1:8 DCE 60 SnCl4

(25)
5 67

6 1:4 PhMe 60 SnCl4
(10) 3 2 + 98

1 100

7 1:4 PhMe 60

SnCl4
(10)

Acetone 
4ч equv

3 100

1 100
8 1:4 PhMe 60 ZnCl2

(10) 3 100
0,5 2 + 56
1 869 1:4 PhMe 60

ZnCl2
(10)

Acetone 
4ч equv 3 99

1 49
10 1:8 PhMe 60 SnCl4

(10) 3 86

11 1:8 PhMe 60 SnCl4
(25) 5 82

2 76
12 1:8 PhMe 60 ZnCl2

(10) 4 84
2 6 + 34
3 8913 1:8 PhMe 40 ZnCl2

(10)
5 100
2 75

14 1:8 PhMe 80 ZnCl2
(10) 3 81
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5 78

15 1:8 PhMe 25 ZnCl2
(10) 5 0

1 1+5
3 216 1:4 dioxane 60 ZnCl2

(10)
24 4
1 1
3 0,1+217 1:4 dioxane 60 SnCl4

(10)
5 2
1 0
3 018 1:4 DMF 60 ZnCl2

(10)
24 1
1 0

19 1:4 DMF 60 SnCl4
(10) 3 0

1 0,5
20 1:4 THF 60 ZnCl2

(10) 3 7

DCE = 1,2-dichloroethane
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Spectra of starting reagents and alkynyl ketones 4 

IR spectrum (KBr) of 4-formylphenyl benzoate (2i)
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1H NMR spectrum (400 MHz, CDCl3) of 4-formylphenyl benzoate (2i)
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13C NMR spectrum (100 MHz, CDCl3) of 4-formylphenyl benzoate (2i)
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IR spectrum (KBr) of 4-formylphenyl 4-tert-butylbenzoate (2j)

CH3 CH3

CH3

OO

O

3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600 400
Wavenumber (cm-1)

0.70

0.75

0.80

0.85

0.90

0.95

Tr
an

sm
itt

an
ce

2966.39
2904.67
2868.99
2842.95
2826.55

2787.01
2740.72

1731.03
1705

1606.63
1594.09

1499.59
1463.91

1410.87
1385.79

1363.61 1299
1265.25

1205.46
1181.35

1153.38
1110.95

1098.41
1061.77

1014.51
1009.69

880.47
852.5

840.93
805.24

769.56
729.06

703.02

644.2
618.16

578.62
545.83

511.11
490.86

454.22
419.5

375.14

1H NMR spectrum (400 MHz, CDCl3) of 4-formylphenyl 4-tert-butylbenzoate 
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13C NMR spectrum (100 MHz, CDCl3) of 4-formylphenyl 4-tert-butylbenzoate 
(2j)
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Mass-spectrum (EI, 70 eV) of 4-formylphenyl 4-tert-butylbenzoate (2j)
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IR spectrum (liquid film) of 1,3-diphenylprop-2-yn-1-one (4ac)
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1H NMR spectrum (400 MHz, CDCl3) of 1,3-diphenylprop-2-yn-1-one (4ac)
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Mass-spectrum (EI, 70 eV) of 1,3-diphenylprop-2-yn-1-one (4ac)
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IR spectrum (KBr) of 3-phenyl-1-[4-(trifluoromethyl)phenyl]prop-2-yn-1-one 
(4ad)

O

F3C

3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600 400
Wavenumber (cm-1)

0.65

0.70

0.75

0.80

0.85

0.90

0.95

Tr
an

sm
itt

an
ce

3059.93

2202.61

1643.28

1580.59

1508.27 1490.91
1444.62

1408.94

1324.07
1310.57

1289.36

1209.31
1158.2

1110.95
1063.69

1030.91
1009.69

995.22
972.08

929.65

855.39
822.6

762.81

703.02
687.59

639.37 591.16

537.15
514.01

471.57

1H NMR spectrum (400 MHz, CDCl3) of 3-phenyl-1-[4-
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Mass-spectrum (EI, 70 eV) of 3-phenyl-1-[4-(trifluoromethyl)phenyl]prop-2-
yn-1-one (4ad)
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IR spectrum (KBr) of 1-(4-bromophenyl)-3-(4-methylphenyl)prop-2-yn-1-one 
(4be)
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13C NMR spectrum (100 MHz, CDCl3) of 1-(4-bromophenyl)-3-(4-
methylphenyl)prop-2-yn-1-one (4be)
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IR spectrum (KBr) of 1-(4-nitrophenyl)-3-phenylprop-2-yn-1-one (4af)
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13C NMR spectrum (100 MHz, CDCl3) of 1-(4-nitrophenyl)-3-phenylprop-2-yn-
1-one (4af)
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IR spectrum (KBr) of 1-(4-methoxyphenyl)-3-phenylprop-2-yn-1-one (4ag)

O

OCH3

3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600 400
Wavenumber (cm-1)

0.30

0.35

0.40

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

0.85

0.90

Tr
an

sm
itt

an
ce

3011.71

2957.71

2847.77

2195.86

1626.88
1594.09

1569.99

1508.27
1488.98

1440.76
1420.51

1367.47 1332.75
1304.79

1258.5
1226.67

1214.14
1188.1

1172.67
1158.2

1110.95
1098.41

1068.52
1030.91

1009.69
994.26

922.9

839
820.67

777.28
760.88

753.17
686.63

681.81
670.23

629.73
598.87

543.9
534.26

503.4

372.24
368.39

1H NMR spectrum (400 MHz, CDCl3) of 1-(4-methoxyphenyl)-3-phenylprop-2-
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13C NMR spectrum (100 MHz, CDCl3) of 1-(4-methoxyphenyl)-3-phenylprop-
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Mass-spectrum (EI, 70 eV) of 1-(4-methoxyphenyl)-3-phenylprop-2-yn-1-one 
(4ag)
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IR spectrum (KBr) of 1-(2,3-dimethoxyphenyl)-3-phenylprop-2-yn-1-one 
(4ah)
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1H NMR spectrum (400 MHz, CDCl3) of 1-(2,3-dimethoxyphenyl)-3-
phenylprop-2-yn-1-one (4ah)
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13C NMR spectrum (100 MHz, CDCl3) of 1-(2,3-dimethoxyphenyl)-3-
phenylprop-2-yn-1-one (4ah)
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IR spectrum (KBr) of 4-(3-phenylprop-2-ynoyl)phenyl benzoate (4ai)
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13C NMR spectrum (100 MHz, CDCl3) of 4-(3-phenylprop-2-ynoyl)phenyl 
benzoate (4ai)
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IR spectrum (KBr) of 4-(3-phenylprop-2-ynoyl)phenyl 4-tert-butylbenzoate 
(4aj)
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13C NMR spectrum (100 MHz, CDCl3) of 4-(3-phenylprop-2-ynoyl)phenyl 4-
tert-butylbenzoate (4aj)
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IR spectrum (KBr) of 3-phenyl-1-{4-[(trimethylsilyl)ethynyl]phenyl}prop-2-
yn-1-one (4bk)
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1H NMR spectrum (400 MHz, CDCl3) of 3-phenyl-1-{4-
[(trimethylsilyl)ethynyl]phenyl}prop-2-yn-1-one (4bk)
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13C NMR spectrum (100 MHz, CDCl3) of 3-phenyl-1-{4-
[(trimethylsilyl)ethynyl]phenyl}prop-2-yn-1-one (4bk)
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Mass-spectrum (EI, 70 eV) of 3-phenyl-1-{4-
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IR spectrum (KBr) of 3-(4-methylphenyl)-1-phenylprop-2-yn-1-one (4bc)
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13C NMR spectrum (100 MHz, CDCl3) of 3-(4-methylphenyl)-1-phenylprop-2-
yn-1-one (4bc)
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IR spectrum (KBr) of 3-phenyl-1-[4-(phenylethynyl)phenyl]prop-2-yn-1-one 
(4al)

O
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1H NMR spectrum (400 MHz, CDCl3) of 3-phenyl-1-[4-
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13C NMR spectrum (100 MHz, CDCl3) of 3-phenyl-1-[4-
(phenylethynyl)phenyl]prop-2-yn-1-one (4al)
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Mass-spectrum (EI, 70 eV) of 3-phenyl-1-[4-(phenylethynyl)phenyl]prop-2-
yn-1-one (4al)
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IR spectrum (KBr) of 3-phenyl-1-(2-thienyl)prop-2-yn-1-one (4am)
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1H NMR spectrum (400 MHz, CDCl3) of 3-phenyl-1-(2-thienyl)prop-2-yn-1-one 
(4am)
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13C NMR spectrum (100 MHz, CDCl3) of 3-phenyl-1-(2-thienyl)prop-2-yn-1-
one (4am)
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Mass-spectrum (EI, 70 eV) of 3-phenyl-1-(2-thienyl)prop-2-yn-1-one (4am)
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IR spectrum (KBr) of 1-(5-nitro-2-thienyl)-3-phenylprop-2-yn-1-one (4an)
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1H NMR spectrum (400 MHz, CDCl3) of 1-(5-nitro-2-thienyl)-3-phenylprop-2-
yn-1-one (4an)
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13C NMR spectrum (100 MHz, CDCl3) of 1-(5-nitro-2-thienyl)-3-phenylprop-2-
yn-1-one (4an)
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Mass-spectrum (EI, 70 eV) of 1-(5-nitro-2-thienyl)-3-phenylprop-2-yn-1-one 
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IR spectrum (KBr) of 3-(4-chlorophenyl)-1-phenylprop-2-yn-1-one (4cc)
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1H NMR spectrum (400 MHz, CDCl3) of 3-(4-chlorophenyl)-1-phenylprop-2-
yn-1-one (4cc)
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13C NMR spectrum (100 MHz, CDCl3) of 3-(4-chlorophenyl)-1-phenylprop-2-
yn-1-one (4cc)
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Mass-spectrum (EI, 70 eV) of 3-(4-chlorophenyl)-1-phenylprop-2-yn-1-one 
(4cc)
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IR spectrum (KBr) of 1-phenylhept-2-yn-1-one (4dc)
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1H NMR spectrum (400 MHz, CDCl3) of 1-phenylhept-2-yn-1-one (4dc)
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42

50 60 70 80 90 100 110 120 130 140 150 160 170 180 190
0

10

20

30

40

50

60

70

80

90

100

%

144
105

77

115

157
51

66
12953

185
8976 171117

153132 17298


