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Supplementary Table 1. The results of the optimization experiments

Ph Ph OH
\ / o Lewis acid = :R
sn + R —( —_— 3
N\ i P
Ph . Ph 2 Ph%{
a 4 R

A 2-mL sealable Wheaton vial was charged with 0.05 mmol of Lewis acid (ZnCl,, SnCl,), 0.123
mmol of (PhC=C),Sn 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 NH4CI).

. ) Temperature, Catalyst . Yield of 4,
No Ratio 1a: 2c Solvent °c (mol %) Time, h (or3+4)%
SnCl, 1 87
1 1: DCE*
4 ¢ 60 (10) 3 99
ZnCl, 1 77
2 1:4 DCE
¢ 60 (10) 3 100
ZnCl,
3 1:4 DCE 60 (10) 1 10+ 80
EtsN 2 equv
1 13
4 1:8 DCE 60 S(gg')“ 3 11
5 69
0,75 36
5 1:8 DCE 60 Sncl, 3 28
(25)
5 67
. SnCl,
6 1:4 PhMe 60 (10) 3 2+98
SnCl, 1 100
. (10)
7 4 PhMe 60 Acetone 3 100
4y equv
ZnCl, 1 100
8 1:4 PhM 60
€ (10) 3 100
ZnCl, 0,5 2+56
9 1:4 PhMe 60 (10) 1 86
Acetone
3 99
44 equv
SnCl, 1 49
1 1: PhM
0 8 € 60 (10) 3 86
) SnCl,
11 1:8 PhMe 60 (25) 5 82
ZnCl, 2 76
12 1:8 PhMe 60
(10) 4 84
7nc] 2 6 +34
13 1:8 PhMe 40 2 3 89
(10)
5 100
ZnCl, 2 75
14 1:8 PhM 80
€ (10) 3 81




5 78
ZnCl,
15 18 PhMe 25 o) 5 0
1 145
16 1:4 dioxane 60 ZnCl, 3 2
(10)
24 4
1 1
17 1:4 dioxane 60 SnCls 3 0,1+2
(10)
5 2
1 0
18 1:4 DMF 60 ZnCl 3 0
(10)
24 1
SnC|4 1 0
19 1:4 DMF 60
(10) 3 0
' Zncl, 1 0,5
20 1:4 THE 60 o) 3 7

DCE = 1,2-dichloroethane




Spectra of starting reagents and alkynyl ketones 4

IR spectrum (KBr) of 4-formylphenyl benzoate (2i)
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IR spectrum (KBr) of 4-formylphenyl 4-tert-butylbenzoate (2j)
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13C NMR spectrum (100 MHz, CDCIs;) of 4-formylphenyl 4-tert-butylbenzoate
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IR spectrum (liquid film) 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)

%

1oo-f
o
o
1o
oo
50
"
0
2

104

51

75

89 101
63 | 84
ov) I ||| BT I

122 1.1

152
;
139 Iﬁ 163

‘ 1

‘r
s 189

il

g

60 70 80 N

11

10 110 120 130 140 150 160 170

180 190




IR spectrum (KBr) of 3-phenyl-1-[4-(trifluoromethyl)phenyl]prop-2-yn-1-one
(4ad)
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Mass-spectrum (EI, 70 eV) of 3-phenyl-1-[4-(trifluoromethyl)phenyl]prop-2-
yn-1-one (4ad)

%

1oo-f 129
e
80;
o]
60;
Rt
40_3 246
203

3 75
204

98

145
] 123 176
Al ® Iy '| o Bl Tw B s aem e |
50.0 75.0 100.0 125.0 150.0 175.0 200.0 225.0 250.0 275.0

14



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, CDCI3) 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)

Transmittance

3200 3000 2800 2600

2400

€6°E61T:

2200 2000

1800

88CIST

S8009T-

€1'E65L—

21991

1600

Wavenumber (cm-1)

2L68hL—
S9'eryL—

86'GISL—

1400

16°L0¥L

9E'EVEL-

______ 96662l

G1'8/2)-

(%474

95°20¢L—

9029tT

L

1200

91°G0L -

Ly 1LL0L—

809201~

£€66—

£2°8001-

1000

9%°928:

I9C6—

967998~
160!

2168

9685/

800

60VI9-—

81969/

9/ L¥S~

61°9€S

600

eacias

5667

400

'H NMR spectrum (400 MHz, CDCl;) of 1-(4-nitrophenyl)-3-phenylprop-2-yn-

1-one (4af)

8.37

J

~
&
p
©
- R o coci3
Tz Nl ©
w
~ g,\’\" N
25110 |
L ~
3.92 2.00 1.07 2.03
[ I
———————r . E—— S
85 75

3.92 2.00 2.03

=
0.00 -
[

25

8.5 8.0 75

6.0

5.0
Chemical Shift (ppm)

17

1.5



13C NMR spectrum (100 MHz, CDCI;) 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)
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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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I3C NMR spectrum (100 MHz, CDCl;) 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,
benzoate (4ai)
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IR spectrum (KBr) of 4-(3-phenylprop-2-ynoyl)phenyl 4-tert-butylbenzoate
(4aj)

16°2E6L

L¥'650¢€:
S 09T
L7
91°026—
957008~
Py eL9—
€'L0G

80°99¥ 1
¥8'€9€L—
SEVES

€L°0YS

Transmittance
98yl
¥9°2S8

9LL6YL
6969/~

21204~

o

wl

s

I
601962
SV 8EeT—

2168

GL'€8G1—
L0LYL
18'¥89:

\
26011

6°L0€}:

2€°962 1
9TYSL

6£°566

ST 1651
969001~

0°1L02:

=
@
o
o
a

98'€v.LL

a
3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600

Wavenumber (cm-1)

!H NMR spectrum (400 MHz, CDCl;) of 4-(3-phenylprop-2-ynoyl)phenyl 4-
tert-butylbenzoate (4aj)

CH3 0
HSCW 7 7
@
& ™ an
o9 0o ] T
© bl ~
kY /
Chlorolform-d
0
@ N
NS ~
DY, N
<
~
1.95 1.99 1.95 2.04 296 195
|S— [S— e e
8.3 8.2 8.1 8.0 79 78 77 76 75 7.4 73 72
Chemical Shift (ppm)
9.00
d
8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 1.5 1.0 0.5 0

Chemical Shift (ppm)

26



(0]

CHs
CHs

Chloroform-d

H;C

13C NMR spectrum (100 MHz, CDCl3) of 4-(3-phenylprop-2-ynoyl)phenyl 4-

tert-butylbenzoate (4aj)

80°LE:

§T'ge—

11'98—

6C€6——=%

118

120

122

80°02L——3
107221

69°GZ-

124

oren 51921
0Z 017 = ==

9 A -

s oo.m?\ 05 vEL—

128
Chemical Shift (ppm)

130

89'GG | — ————24
06°L51—

132

8Y ¥l — ———

134

9L°9/1—

136

56 48 40 32 24 16

64

27

Chemical Shift (ppm)

176 168 160 152 144 136 128 120

184



IR spectrum (KBr) of 3-phenyl-1-{4-[(trimethylsilyl)ethynyl]phenyl}prop-2-
yn-1-one (4bk)
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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, CDCI;) of 3-(4-methylphenyl)-1-phenylprop-2-

yn-1-one (4bc)
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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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IR spectrum (KBr) of 3-phenyl-1-(2-thienyl)prop-2-yn-1-one (4am)

—522,77
\53242
\V/ 611.51
690.6
719.54
= — —761.97
848.78
L~ 6643
—92594 o0 e b
02818
= 1057.12
-1087.98
117479
R 121144
12481 :
—1309.83
T3o08 00226
1417.85
— 1442.93
1489.23
—1516.23
fﬂo 89
2206.83
—2274.35
—3074.91

—1612.69]

ElEEEEEERREEE]
¢ @ X I o [@ [N |8 [ |5 [ |o
S s Is Is Is Is Is Is

Poueplwsuel |

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

3400

'H NMR spectrum (400 MHz, CDCI;) of 3-phenyl-1-(2-thienyl)prop-2-yn-1-one

(4am)

8G'L—

71

7.2

7.3

75

7.6

(e} .
SOEER

Chemical Shift (ppm)

Y9 l———= 8
992/ -
~
N
@
~
o
~
g6 L 3
6L S
:ﬁ%
°
3
S
M|
2 ves
(&)
65L

0.5

1.0

1.5

2.0

25

3.0

5.5

6.0

6.5

8.5

Chemical Shift (ppm)

34



13C NMR spectrum (100 MHz, CDCl;)

of 3-phenyl-1-(2-thienyl)prop-2-yn-1-
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IR spectrum (KBr) of 1-(5-nitro-2-thienyl)-3-phenylprop-2-yn-1-one (4an)
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13C NMR spectrum (100 MHz, CDCI;) of 1-(5-nitro-2-thienyl)-3-phenylprop-2-
yn-1-one (4an)
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IR spectrum (KBr) of 3-(4-chlorophenyl)-1-phenylprop-2-yn-1-one (4cc)
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13C NMR spectrum (100 MHz, CDCl;) 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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