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Source of chemicals

y-Valerolactone, phenylacetylene, propargyl alcohol, 1-ethynyl-1-cyclohexanol, 3-ethyl-1-pentyn-3-ol,
iodobenzene and its substituted derivatives, copper iodide, 1-butyl-3-methylimidazolium tetrafluoroborate,
1-butyl-3-methylimidazolium hexafluorophoshate, 1-butyl-3-methylimidazolium octylsulfate, 1-ethyl-3-
methylimidazolium tetrafluoroborate, triethylamine, and palladium-catalyst precursors were purchased
from Sigma-Aldrich Kft., Budapest, Hungary and used as received. Solvents were obtained from Molar

Chemicals Ltd., Budapest, Hungary and used without further purification.

Preparation of tetrabutylphosphonium 4-ethoxyvalerate ([TBP][4EtOV])

A mixture of 8.71 g (50 mmol) of ethyl 4-ethoxyvalerate and a 40% aqueous solution of 13.82 g (50 mmol)
of tetrabutylphosphonium hydroxide was stirred in 10 ml water at 60 °C for 1 h, during which time the two-
phase system turned into a homogeneous solution. The water formed was removed under reduced pressure,
then 5 x 5 ml hexane was distilled from the oily residue under reduced pressure, then was dried at 80 °C in
vacuum (0.5 mmHg). Yield: 20,01 g (99%) as a light-yellow solid. *H-NMR, **C-NMR and 3!P-NMR
correspond to our published results.

Preparation and characterization of acetylenes presented in Table 3

Diphenylacetylene (3a)

The general procedure was followed using 56 ul (0.5 mmol) iodobenzene, 82 pl O
(0.75 mmol) phenylacetylene, 1.8 mg (0.025 mmol) (PPhs),PdCl,, and 0.8 ml of Z
[TBP][4EtOV] ionic liquid as solvent. Yield: 75.7 mg (85%) as white solid. *H NMR O

(250 MHz, CDCls): 6 (ppm) 7.21-7.33 (m, 6H); 7.38-7.52 (m, 4H). It corresponds to the published results.?

1-Methyl-2-phenylethynylbenzene (3b)

The general procedure was followed using 64 ul (0.5 mmol) 2-iodotoluene, 82 ul = O
(0.75 mmol) phenylacetylene, 1.8 mg (0.025 mmol) (PPhs),PdCl,, and 0.8 ml of O

[TBP][4EtOV] ionic liquid as solvent. Yield: 92.9 mg (96%) as colorless oil. *H

NMR (250 MHz, CDCls): & (ppm) 2.55 (s, 3H), 7.14-7.23 (m, 1H), 7.23-7.29 (d, 2H), 7.33-7.41 (m, 3H),
7.50-7.61 (m, 3H). It corresponds to the published results.’
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1-Methyl-4-phenylethynylbenzene (3c)

The general procedure was followed using 109.0 mg (0.5 mmol) 4-iodotoluene,

82 ul (0.75 mmol) phenylacetylene, 1.8 mg (0.025 mmol) (PPhs).PdCl;, and 0.8 Z
ml of [TBP][4EtOV] ionic liquid as solvent. Yield: 91.4 mg (95%) as white O
solid. 1H NMR (250 MHz, CDCls): & (ppm) 2.38 (s, 3H), 7.17 (d, 2H), 7.30-7.38 (m, 3H), 7.44 (d, 2H),
7.49-7.57 (m, 2H). It corresponds to the published results.*

1-Methoxy-4-phenylethynylbenzene (3d)

The general procedure was followed using 117.0 mg (0.5 mmol) 4-
iodoanisole, 82 ul (0.75 mmol) phenylacetylene, 1.8 mg (0.025 mmol)
(PPhs),PdCl,, and 0.8 ml of [TBP][4EtOV] ionic liquid as solvent. Yield: 85.4 ™0
mg (82%) as white solid. *H NMR (250 MHz, CDCls): & (ppm) 3.66 (s, 1H), 6.74 (d, 2H), 7.15-7.24 (m,
3H), 7.36 (d, 2H), 7.38-7.44 (m, 2H). It corresponds to the published results.®

%

1-Fluoro-4-phenylethynylbenzene (3e)

The general procedure was followed using 58 upl (0.5 mmol) 1-iodo-4-

(PPh3)2PdCl;,, and 0.8 ml of [TBP][4EtOV] ionic liquid as solvent. Yield: 78.0
mg (80%) as colorless oil. *H NMR (250 MHz, CDCls): & (ppm) 7.05 (t, 2H), 7.31-7.39 (m, 3H), 7.46, 7.59

(m, 4H). It corresponds to the published results.®

Pz
fluorobenzene, 82 ul (0.75 mmol) phenylacetylene, 1.8 mg (0.025 mmol) O =
F

1-Chloro-4-phenylethynylbenzene (3f)

The general procedure was followed using 119.2 mg (0.5 mmol) 1-chloro-4-

=Z
(PPh3)2PdCl,, and 0.8 ml of [TBP][4EtOV] ionic liquid as solvent. Yield: 92.1

mg (87%) as colorless oil. *H NMR (250 MHz, CDCls): & (ppm) 7.39-7.49 (m, 5H), 7.47 (d, 2H), 7.50—
7.57 (m, 2H). It corresponds to the published results.®

iodoobenzene, 82 ul (0.75 mmol) phenylacetylene, 1.8 mg (0.025 mmol) O
Cl

1-Bromo-4-phenylethynylbenzene (3g)

The general procedure was followed using 141.5 mg (0.5 mmol) 1-bromo-4-

iodobenzene, 82 ul (0.75 mmol) phenylacetylene, 1.8 mg (0.025 mmol) =
(PPh3)2PdCl,, and 0.8 ml of [TBP][4EtOV] ionic liquid as solvent. Yield: 66.8 O

mg (52%) as pale-yellow solid. *H NMR (250 MHz, CDCls): & (ppm) 7.30—

7.39 (m, 3H), 7.39 (d, 2H), 7.49 (d, 2H), 7.51-7.58 (m, 2H). It corresponds to the published results.’
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2-(2-Phenylethynyl)thiophene (3h)

The general procedure was followed using 55 ul (0.5 mmol) 2-iodothiophene, 82

ul (0.75 mmol) phenylacetylene, 1.8 mg (0.025 mmol) (PPhs),PdCl;, and 0.8 ml of =
AN

[TBP][4EtOV] ionic liquid as solvent. Yield: 74.2 mg (80%) as colorless oil. *H N\ S

NMR (250 MHz, CDCls): & (ppm) 7.03 (m, 1H), 7.28-7.33 (m, 2H), 7.35-7.39 (m, 3H), 7.50-7.59 (m,

2H). It corresponds to the published results.®

3-(2-Phenylethynyl)pyridine (3i)

The general procedure was followed using 102.5 mg (0.5 mmol) 3-iodopyridine, 82

ul (0.75 mmol) phenylacetylene, 1.8 mg (0.025 mmol) (PPhs).PdCl,, and 0.8 ml of AN Z
[TBP][4EtOV] ionic liquid as solvent. Yield: 67.3 mg (75%) as colorless oil. H | NG

NMR (250 MHz, CDCls): 6 (ppm) 7.22-7.31 (m, 1H), 7.31-7.41 (m, 3H), 7.48-7.61 (m, 2H), 7.80 (td,
1H), 8.54 (d, 1H), 8.77 (s, 1H). It corresponds to the published results.’

2-Amino-3-(2-phenylethynyl)pyridine (3j)

The general procedure was followed using 110.0 mg (0.5 mmol) 2-amino-3- (j\/©
iodopyridine, 82 ul (0.75 mmol) phenylacetylene, 1.8 mg (0.025 mmol) A =
(PPh3),PdCl,, and 0.8 ml of [TBP][4EtOV] ionic liquid as solvent. Yield: 90.5 mg | N7

NH,
(93%) as light-yellow solid. *H NMR (250 MHz, CDCls): § (ppm) 6.55-6.73 (m, 1H), 7.20-7.45 (m, 3H),

7.46-7.76 (m, 3H), 7.99-8.15 (m, 1H), 5.21 (br.s, 2H). It corresponds to the published results.*®

2-Chloro-1-(2-phenylethynyl)-4-trifluoromethylbenzene (3k)

The general procedure was followed using 77 ul (0.5 mmol) 3-chloro-4-
iodobenzotrifluoride, 82 ul (0.75 mmol) phenylacetylene, 1.8 mg (0.025 mmol)

(PPh3),PdClz, and 0.8 ml of [TBP][4EtOV] ionic liquid as solvent. Yield: 110.6 F,c O Cl

mg (79%) as colorless oil. 'H NMR (250 MHz, CDClz): & (ppm) 7.29-7.42 (m, 3H), 7.43-7.51 (m, 1H),
7.51-7.61 (m, 2H), 7.61-7.72 (m, 2H). 3C NMR (62.8 MHz, CDCls), § (ppm) 85.4, 97.5, 122.7, 123.5 (q,
J =272 Hz, CFs), 123.7 (g, J = 3.6 Hz), 126.7 (q, J = 3.8 Hz), 127.4, 128.9, 129.6, 131.4 (g, J = 33 Hz),
132.3, 133.8, 136.9. HRMS: Calculated: 281.0339, Measured: 281.03377 (-0.60 ppm)

2-Chloro-5-(2-phenylethynyl)pyridine (31)

The general procedure was followed using 119.7 mg (0.5 mmol) 2-chloro-5-

iodopyridine, 55 pl (0.5 mmol) phenylacetylene, 1.8 mg (0.025 mmol) /(j/i)
(PPh3).PdCl,, and 0.8 ml of [TBP][4EtOV] ionic liquid as solvent. Yield: 76.9 | A

mg (72%) as light-yellow solid. *H NMR (250 MHz, CDCls): & (ppm) 7.21 (d, CI N7
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1H), 7.24-7.34 (m, 3H), 7.38-7.49 (m, 2H), 7.65 (d, 1H), 8.44 (s, 1H). *C NMR (62.8 MHz, CDCls), &
(ppm) 85.1, 94.2, 119.8, 122.5, 124.2, 128.9, 129.4, 132.1, 141.2, 150.8, 152.4. HRMS: Calculated:
214.0418, Measured: 214.04164 (-0.76 ppm)

2,5-Bis(2-phenylethynyl)pyridine (3m)

The general procedure was followed using 119.7 mg (0.5 mmol) 2-chloro-
5-iodopyridine, 137 pl (1.25 mmol, 2.5 equiv) phenylacetylene, 1.8 mg
(0.025 mmol) (PPhs).PdCl;, and 0.8 ml of [TBP][4EtOV] ionic liquid as
solvent. Yield: 96.3 mg (69%) as light-yellow solid. *H NMR (250 MHz,
CDCls): & (ppm) 7.22-7.34 (m, 6H), 7.41 (d, 1H), 7.44-7.55 (m, 4H), 7.69
(d, 1H), 8.67 (s, 1H). It corresponds to the published results.

Preparation and characterization of acetylenes presented in Table 4

3-Phenylprop-2-yn-1-ol (5a)

The general procedure was followed using 56 ul (0.5 mmol) iodobenzene, 44 pl
(0.75 mmol) propargyl alcohol, 1.8 mg (0.025 mmol) (PPhs).PdCl;, and 0.8 ml
of [TBP][4EtOV] ionic liquid as solvent. Yield: 53.4 mg (80%) as light-yellow oil. *H NMR (250 MHz,
CDCl3): o (ppm) 4.49 (s, 2H), 7.33-7.25 (m, 3H), 7.47-7.38 (m, 2H). It corresponds to the published

results.?

HO_ Z

3-(4-Nitrophenyl)prop-2-yn-1-ol (5b)

The general procedure was followed using 124.5 mg (0.5 mmol) 1-iodo-4- NO,
nitrobenzene, 44 pl (0.75 mmol) propargyl alcohol, 1.8 mg (0.025 mmol)
(PPh3)2PdCl,, and 0.8 ml of [TBP][4EtOV] ionic liquid as solvent. Yield:
86.6 mg (78%) as light-yellow solid. *H NMR (250 MHz, CDCls): & (ppm) 4.53 (s, 2H), 7.56 (d, 2H), 8.18
(d, 2H). It corresponds to the published results.*

HO. =

3-(4-Methoxyphenyl)prop-2-yn-1-ol (5c)

The general procedure was followed using 117.0 mg (0.5 mmol) 4-iodo-

anisole, 44 ul (0.75 mmol) propargyl alcohol, 1.8 mg (0.025 mmol) HO F
(PPh3).PdCl,, and 0.8 ml of [TBP][4EtOV] ionic liquid as solvent. Yield:

69.2 mg (85%) as light-yellow oil. *H NMR (250 MHz, CDCls): & (ppm) 3.79 (s, 3H), 4.46 (s, 2H), 6.82
(d, 2H), 7.35 (d, 2H). It corresponds to the published results.'*
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Preparation and characterization of acetylenes presented in Table 5

1-(2-Phenylethynyl)cyclohexanol (7a)

The general procedure was followed using 56 ul (0.5 mmol) iodobenzene, 93.1

mg (0.75 mmol) 1-ethynyl-1-cyclohexanol, 1.8 mg (0.025 mmol) (PPhs).PdCl.,
and 0.8 ml of [TBP][4EtOV] ionic liquid as solvent. Yield: 85.7 mg (85%) as Z
light-yellow solid. H NMR (250 MHz, CDCl5): & (ppm) 1.17-1.34 (m, 1H), 1.49— OH

1.84 (m, 8H), 1.88-2.08 (m, 2H), 2.16 (s, 1H), 7.21-7.36 (m, 3H), 7.38-7.48 (m,

2H). It corresponds to the published results.®®
1-[2-(4-Nitrophenyl)ethynyl]cyclohexanol (7b)

NO,
The general procedure was followed using 124.5 mg (0.5 mmol) 1-iodo-4-
. =
nitrobenzene, 93.1 mg (0.75 mmol) 1-ethynyl-1-cyclohexanol, 1.8 mg (0.025 Z
mmol) (PPhsz).PdCl,, and 0.8 ml of [TBP][4EtOV] ionic liquid as solvent. OH

Yield: 122 mg (99%) as light-yellow solid. *H NMR (250 MHz, CDCls): & (ppm) 1.22-1.41 (m, 1H), 1.45—
1.86 (m, 8H), 1.94-2.10 (m, 2H), 7.55 (d, 2H), 8.17 (d, 2H). It corresponds to the published results.®

1-[2-(4-Methoxyphenyl)ethynyl]cyclohexanol (7¢)

|
The general procedure was followed using 56 ul (0.5 mmol) iodobenzene, 93.1 o]
mg (0.75 mmol) 1-ethynyl-1-cyclohexanol, 1.8 mg (0.025 mmol) (PPhs).PdCl,, _
and 0.8 ml of [TBP][4EtOV] ionic liquid as solvent. Yield: 115 mg (99%) as O/H

light-yellow solid. *H NMR (250 MHz, CDCls): & (ppm) 1.18-1.34 (m, 1H),
1.48-1.81 (m, 8H), 1.85-2.12 (m, 3H), 3.81 (s, 3H), 6.82, (d, 2H), 7.36 (d, 2H). It corresponds to the

published results.t
Preparation and characterization of acetylenes presented in Table 6
3-Ethyl-1-phenyl-pent-1-yn-3-ol (9a)

The general procedure was followed using 56 ul (0.5 mmol) iodobenzene, 96 ul

(0.75 mmol) 3-ethyl-1-pentyn-3-ol, 1.8 mg (0.025 mmol) (PPhs),PdCl,, and 0.8 ml Z
OH

of [TBP][4EtOV] ionic liquid as solvent. Yield: 76.9 mg (87%) as light-yellow oil.

IH NMR (250 MHz, CDCls): & (ppm) 1.10 (t, 6H), 1.69-1.82 (m, 4H), 2.03 (s, 1H), 7.27-7.33 (m, 3H),
7.37-7.45 (m, 2H). It corresponds to the published results.®
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3-Ethyl-1-(4-nitrophenyl)-pent-1-yn-3-ol (9b)

The general procedure was followed using 124.5 mg (0.5 mmol) 1-iodo-4-

NO,

nitrobenzene, 96 ul (0.75 mmol) 3-ethyl-1-pentyn-3-ol, 1.8 mg (0.025 mmol) Z

(PPh3)2PdCl,, and 0.8 ml of [TBP][4EtOV] ionic liquid as solvent. Yield: 99.1 OH

mg (85%) as light yellow oil. *H NMR (250 MHz, CDCls): & (ppm) 1.10 (t, 6H), 1.72-1.86 (m, 4H), 2.04
(s, 1H), 7.56 (d, 2H), 8.17 (d, 2H). It corresponds to the published results.®

3-Ethyl-1-(4-methoxyphenyl)-pent-1-yn-3-ol (9¢)

The general procedure was followed using 117.0 mg (0.5 mmol) 4-iodoanisole, 0]
96 ul (0.75 mmol) 3-ethyl-1-pentyn-3-ol, 1.8 mg (0.025 mmol) (PPhs).PdCly,
and 0.8 ml of [TBP][4EtOV] ionic liquid as solvent. Yield: 88.7 mg (81%) as
light-yellow oil. *H NMR (250 MHz, CDCls): & (ppm) 1.09 (t, 6H), 1.69-1.81
(m, 4H), 1.99 (s, 1H), 3.80 (s, 3H), 6.83 (d, 2H), 7.35 (d, 2H). 3C NMR (62.9 MHz, CDCls): § (ppm) 9.0,
34.8,55.6, 72.8, 84.8,90.6, 114.6, 115.4, 1335, 159.8. HRMS Calculated: 219.1380, Measured: 219.13761
(-1.58 ppm)

=Z
OH
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