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Table S1. Hydration of different alkynes catalysed by BF3-Et2O in BMIm-BF4. 2

BMIm-BF, o 0 R?
R'-——R2 + HO + BF; Et,0 o > R1JK/R2 + " _ "
R?
1 2 3
Entry Alkyne  BFsEt0°  Time 2, yield ¢ 3, yield ¢ Recovered 1°¢
14 la 3 18 h 2a, 81% - 11%
2 1b 3 5h 2b, 97% - -
3 1b 3 18h  2b, 100% - -
4 1c 3 5h 2¢, 76% - -
5 1d 3 5h 2d, 32% 3d, 58% -
6 1d 1 1h 2d, 81% - -
7 le 3 5h - 3e, 70% -
8 le 3 18 h - 3e, 36% -
9 le 2 5h 2e, 21% 3e, 74% -
10 le 1 1h 2e, 61% 3e, 38% -
11 le 05 1h 2e, 49% 3e, 31% -
12 1f 1 1h 2f, 43% 3f, 56% -
13 1f 05 1h 2f, 26% - 37%
14 1g 1 1h 29, 81% 39, 4% -
15 1h 1 1h 2h, 47% 3h, 43% -
16 1i 1 1h 2i, 72% - 21%
17 1i 1 2h 2i, 64% 3i, 29% 6%
18° 1] 51 5h szjj: o i 5%
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1j
1j
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1j
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18 h

1h

5h

1h

18 h

1h

18 h

18 h

5h

18 h

18 h

2j, 13%
2jj, 14%

2j, 57%
2jj, 16%

2j, 16%
2jj, 29%

2j, 56%
2ij, 22%

2K, 79%
21, 13%
21, 62%
2m, 65%
2m, 26%
2n, 47%

2n, 23%

18%

2%

6%

63%

25%

73%

48%

68%

& All the reactions were carried out at 80 °C in BMIm-BF4, kept under vacuum for 16 h before each
use, with 0.3 mmol of alkyne 1 and 0.3 mmol of H,0. ? Equivalents with respect to 1. ¢ Yields
calculated from *H NMR spectra of the crude extracts. ¢ Replicate of experiment reported in entry 9
of Table 1, for comparison. ¢ 0.6 mmol of H,O were used. " Equivalents with respect to one alkyne

group of 1j.
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Table S2. Hydration of different alkynes catalysed by electrogenerated BFz in BMIm-BF4. 2

Electrogenerated BF3

I in BMIm-BF, R1M\/R2
; 80 °C ,

Entry  Alkyne Eggt;(()gfr?lgrlitf d Time 2, yield © Recovered 1 ¢
1 la 4 18 h 2a, 85% 3%
2 1b 4 5h 2b, 84% -

3 1c 4 5h 2¢, 94% -
4 1d 1 1h 2d, 78% -

5 le 1 1h 2e, 84% ¢ -

6 1f 1 1h 2f, 91% -

7 19 1 1h 29, 78% -

8 1h 1 1h 2h, 94% -

9 1i 1 1h 2i, 20% 61%
10 1i 1 18 h 2i, 40% 12%
11 1i 2 18 h 2i, 79% -
12°¢ 1j 2 1h 2], 39% 46%
13 1 4 5 h zzjjj” o 3%
14 1k 1 5h - 54%
15 1k 2 5h 2k, 13% 73%
16 1k 2 18 h 2k, 51% -
17 1k 4 18 h 2k, 45% -
18 1l 1 1h - 68%
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19 1l 2 18 h 21, 11% 43%

20 1l 4 18 h 21, 23% 33%
21 im 4 18 h - 100%
22 im 4f 18 h 2m, 58% 40%
23 1n 4 18 h - 100%
24 1n 8 18 h 2n, 2% 78%
25 1n 4f 18 h - 100%

4 BMIm-BF4, kept under vacuum for 16 h before each use, was electrolyzed (galvanostatic conditions:
10 mA-cm~2) on platinum electrodes (rt, N2) in divided cell configuration. At the end of electrolysis,
alkyne 1 (0.3 mmol) and H20 (0.3 mmol) were added to the anolyte. All the reactions were carried
out at 80 °C for the time reported in table. ® Amount of electrogenerated BFs with respect to starting
alkyne, admitting a 100% current efficiency (1 mF = 96.5 C = 1 mmol of BF3). ¢ Yields calculated
from 'H NMR spectra of the crude extracts. 9 3e, 9%. ¢ 0.6 mmol of H,O were used. " The electrolysis
was carried out in the presence of the alkyne (0.3 mmol) in the anodic compartment. At the end of
electrolysis, H20 (0.3 mmol) was added to the anolyte, then the reaction was carried out at 80 °C for
the time reported in the table.
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Figure S1. °F NMR spectra under neat conditions of (a) BMIm-BFa, (b) BFs-Et,0 in BMIm-BFy,
(c) BF3-Et20 and H20 in BMIm-BF4, (d) anodically oxidated BMIm-BF4 in a undivided cell, (e)
anodically oxidated BMIm-BF4 in a divided cell, (f) recycled BMIm-BF; after anodical oxidation in

a divided cell, reaction with diphenylacetylene, ethereal extraction and solvent evaporation.
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b: DIPEA in electrolysed BMIm-BF,
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Figure S2. *°C NMR spectra under neat conditions of (a) BMIm-BF, (b) DIPEA (0.6 mmol) added

to anodically oxidated BMIm-BF4 (60 C) in a divided cell.

S7



|
1486 |||

b: DBU in electrolysed BMIm-BF, ;" \

-148.7

-153.6
-146.9 |

a: BMIm-BF, + DBU + BF,-Et,0 \ 'U \

I

T T T T T T
=120 =125 =130 =135

140 -145  -150  -155  -160  -165  -170
ppm
Figure S3. °F NMR spectra under neat conditions of (a) DBU and BF3-Et2O in BMIm-BF4, (b) DBU

(0.6 mmol) added to anodically oxidated BMIm-BF4 (60 C) in a divided cell.
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Figure S4. *F NMR spectra under neat conditions of DBU and BFs-Et,0 in BMIm-BFa.
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e: excess DBU in electrolysed BMIm-BF,
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Figure S5. 1*C NMR spectra under neat conditions of (a) BMIm-BF4, (b) DBU in BMIm-BF4, (c)
BF3-Et2O and DBU in BMIm-BF4, (d) DBU (0.6 mmol) in anodically oxidated BMIm-BF4 (60 C) in

a divided cell, () DBU (1.2 mmol) in anodically oxidated BMIm-BF4 (60 C) in a divided cell.
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Analytical data
All isolated products were known and their spectral data were in accordance with those reported in
the literature.

g
1,2-Diphenylethan-1-one (2a):
The product was isolated after flash chromatography on silica gel (light petroleum ether/EtOAc 95:5)
as a white solid.!
'H NMR (400 MHz, CDCls) & 8.04-8.01 (m, 2H); 7.58-7.54 (m, 1H); 7.48-7.44 (m, 2H); 7.35-7.31
(m, 2H); 7.28-7.24 (m, 3H); 4.29 (s, 2H).
BC{*H} NMR (101 MHz, CDCl3) § 197.77; 136.75; 134.68; 133.30; 129.61; 128.81; 128.79; 128.76;
127.03; 45.64.

O

S

Propiophenone (2b):

The product was isolated after flash chromatography on silica gel (CH2Cl2/light petroleum ether 6:4)
as a colourless oil.2

'H NMR (400 MHz, CDCl3) & 7.98-7.96 (m, 2H); 7.57-7.53 (m, 1H); 7.48-7.44 (m, 2H); 3.01 (q, J =
7.24 Hz, 2H); 1.23 (t, J = 7.24 Hz, 3H).

BC{'H} NMR (101 MHz, CDCls3) § 200.99; 137.07; 133.01; 128.69; 128.11; 31.92; 8.38.

0]

©)‘\/\/\

1-Phenylhexan-1-one (2c):

The product was isolated after flash chromatography on silica gel (light petroleum ether/EtOAc 97:3)
as a colourless oil.3

'H NMR (400 MHz, CDCl3) § 7.97-7.94 (m, 2H); 7.57-7.52 (m, 1H); 7.47-7.43 (m, 2H); 2.96 (t, J =
7.36 Hz, 2H); 1.78-1.70 (m, 2H); 1.40-1.34 (m, 4H); 0.93-0.89 (m, 3H).
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B3C{*H} NMR (101 MHz, CDCls) § 200.74; 137.21; 132.97; 128.66; 128.16; 38.70; 31.67; 24.18;
22.65; 14.08.

@)

C

Acetophenone (2d):

The product was isolated after flash chromatography on silica gel (light petroleum ether/EtOAc 95:5)
as a colourless oil.?

IH NMR (400 MHz, CDCls) § 7.94-7.92 (m, 2H); 7.54-7.51 (m, 1H); 7.44-7.41 (m, 2H); 2.56 (s, 3H).
13C{*H} NMR (101 MHz, CDCls) § 198.07; 137.17; 133.09; 128.57; 128.30; 26.55.

0]

ot

1-(p-Tolyl)ethan-1-one (2e):

The product was isolated after flash chromatography on silica gel (light petroleum ether/EtOAc 95:5)
as a pale yellow oil .2

'H NMR (400 MHz, CDCls) 6 7.85-7.82 (m, 2H); 7.24-7.22 (m, 2H); 2.55 (s, 3H); 2.38 (s, 3H).
BC{'H} NMR (101 MHz, CDCl3) 5 197.94; 143.92; 134.73; 129.27; 128.48; 26.53; 21.64.

1-(m-Tolyl)ethan-1-one (2f):

The product was isolated after flash chromatography on silica gel (light petroleum ether/EtOAc 95:5)
as a pale yellow oil .2

'H NMR (400 MHz, CDCls) § 7.77-7.74 (m, 2H); 7.38-7.32 (m, 2H); 2.59 (s, 3H); 2.41 (s, 3H).
13C{*H} NMR (101 MHz, CDCls) & 198.54; 138.46; 137.27; 133.98; 128.90; 128.55; 125.70; 26.79;
21.44.
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1-(o-Tolyl)ethan-1-one (29):

The product was isolated after flash chromatography on silica gel (light petroleum ether/EtOAc 95:5)
as a colourless oil.*

'H NMR (400 MHz, CDCl3) § 7.60 (d, J = 7.80 Hz, 1H); 7.28 (td, J; = 7.48, J; = 1.16 Hz, 1H); 7.19-
7.14 (m, 2H); 2.49 (s, 3H); 2.44 (s, 3H).

13C{*H} NMR (101 MHz, CDCls) & 201.80; 138.49; 137.70; 132.12; 131.60; 129.45; 125.78; 29.61;
21.67.

1-([1,1'-Biphenyl]-4-yl)ethan-1-one (2h):

The product was isolated after flash chromatography on silica gel (light petroleum ether/EtOAc 9:1)
as a white solid.®

'H NMR (400 MHz, CDCl3) & 8.05-8.02 (m, 2H); 7.71-7.68 (m, 2H); 7.65-7.62 (m, 2H); 7.50-7.45
(m, 2H); 7.43-7.38 (m, 1H); 2.64 (s, 3H).

BC{'H} NMR (101 MHz, CDCl3) § 197.89; 145.90; 139.98; 135.96; 129.08; 129.04; 128.36; 127.39;
127.34; 26.79.

0]

SO

1-(4-Chlorophenyl)ethan-1-one (2i):

The product was isolated after flash chromatography on silica gel (light petroleum ether/EtOAc 95:5)
as a colourless oil.#

'H NMR (400 MHz, CDCl3) & 7.88 (d, J = 8.56 Hz, 2H); 7.41 (d, J = 8.52 Hz, 2H); 2.57 (s, 3H).
13C{*H} NMR (101 MHz, CDCls) & 196.90; 139.64; 135.51; 129.82; 128.97; 26.65.
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1-(4-Ethynylphenyl)ethan-1-one (2j):

The product was isolated after flash chromatography on silica gel (light petroleum ether/EtOACc 8:2)
as a yellow solid.®

'H NMR (400 MHz, CDCl3) & 7.89 (d, J = 8.40 Hz, 2H); 7.55 (d, J = 8.40 Hz, 2H); 3.25 (s, 1H); 2.58
(s, 3H).

1B3C{*H} NMR (101 MHz, CDCls3) § 197.37; 136.84; 132.37; 128.28; 127.00; 82.84; 80.51; 26.72.

O

1,1'-(1,4-Phenylene)bis(ethan-1-one) (2jj):

The product was isolated after flash chromatography on silica gel (light petroleum ether/EtOAc 8:2)
as a pinkish solid.’

'H NMR (400 MHz, CDCl3) § 8.02 (s, 4H); 2.63 (s, 6H).

13C{*H} NMR (101 MHz, CDCls) § 197.61; 140.28; 128.61; 27.01.

0]

©/Qk

4-Phenylbutan-2-one (2K):

The product was isolated after flash chromatography on silica gel (light petroleum ether/EtOAc 95:5)
as a colourless oil.*

'H NMR (400 MHz, CDCls) & 7.30-7.28 (m, 2H); 7.21-7.17 (m, 3H); 2.90 (t, J = 7.40 Hz, 2H); 2.76
(t, J = 7.40 Hz, 2H); 2.14 (s, 3H).

B3C{'H} NMR (101 MHz, CDCls) 5 208.15; 141.13; 128.65; 128.44; 126.26; 45.34; 30.24; 29.88.

SR

1-Phenylpropan-2-one (21):

The product was isolated after flash chromatography on silica gel (light petroleum ether/EtOAc 9:1)
as a pale yellow oil.*

'H NMR (400 MHz, CDCls) § 7.34-7.30 (m, 2H); 7.27-7.24 (m, 1H); 7.20-7.18 (m, 2H); 3.68 (s, 2H);
2.14 (s, 3H).
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13C{*H} NMR (101 MHz, CDCls) § 206.61; 134.37;129.53; 128.90; 127.21; 51.18; 29.41.

@2%0«

Ethyl 3-oxo-3-phenylpropanoate (2m):

The product was isolated after flash chromatography on silica gel (light petroleum ether/EtOAc 9:1)
as a mixture of ketone and enol forms (5:1), as a yellow oil 8

Ketone: *H NMR (400 MHz, CDCls) § 7.95-7.93 (m, 2H); 7.61-7.57 (m, 1H); 7.49-7.46 (m, 2H);
4.21 (g, J = 7.16 Hz, 2H): 3.99 (s, 2H); 1.25 (t, J = 7.12 Hz, 3H).

B3C{*H} NMR (101 MHz, CDCl3) § 192.65; 167.63; 131.34; 128.88; 128.61; 126.15; 61.58; 46.11;
14.17.

Enol: *H NMR (400 MHz, CDCls) § 12.58 (s, 1H); 7.78-7.76 (m, 2H); 7.44-7.39 (m, 3H); 5.66 (s,
1H); 4.26 (q, J = 7.16 Hz, 2H); 1.33 (t, J = 7.12 Hz, 3H).

13C{*H} NMR (101 MHz, CDCl3) § 173.31; 171.54; 136.14; 133.84; 133.56; 128.64; 87.50; 60.43;
14.41.

/@)J\/U\O/\
Cl

Ethyl 3-(4-chlorophenyl)-3-oxopropanoate (2n):

The product was isolated after flash chromatography on silica gel (CH2Cl2/light petroleum ether 1:1)
as a mixture of ketone and enol forms (3.8:1), as a yellow oil.°

Ketone: 'H NMR (400 MHz, CDCls) & 7.87 (d, J = 8.60 Hz, 2H); 7.45 (d, J = 8.56 Hz, 2H); 4.20 (q,
J =7.16 Hz, 2H); 3.95 (s, 2H); 1.25 (t, J = 7.16 Hz, 3H).

1BC{*H} NMR (101 MHz, CDCls) § 191.45; 167.34; 140.43; 134.46; 130.06; 129.25; 61.74; 46.08;
14.18.

Enol: *H NMR (400 MHz, CDCls) § 12.57 (s, 1H); 7.69 (d, J = 8.64 Hz, 2H); 7.38 (d, J = 8.60, 2H);
5.63 (s, 1H): 4.26 (q, J = 7.12 Hz, 2H); 1.33 (t, J = 7.12 Hz, 3H).

BC{'H} NMR (101 MHz, CDCl3) & 173.18; 170.25; 137.42; 132.02; 128.94; 127.48; 87.79; 60.59;
14.40.
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(E)-1,3-Diphenylbut-2-en-1-one (3d):
The product was isolated after flash chromatography on silica gel (light petroleum ether/EtOAc 95:5)
as a pale yellow oil.*°
'H NMR (400 MHz, CDCls) & 8.02-7.99 (m, 2H):; 7.59-7.54 (m, 3H); 7.50-7.40 (m, 5H); 7.17 (q, J =
1.28 Hz, 1H); 2.60 (d, J = 1.28 Hz, 3H).

3C{*H} NMR (101 MHz, CDCl3) § 192.04; 155.25; 142.93; 139.50; 132.69; 129.27; 128.75; 128.69;
128.43; 126.64; 122.27; 19.03.

o)

7T
(E)-1,3-Di-p-tolylbut-2-en-1-one (3e):
The product was isolated after flash chromatography on silica gel (light petroleum ether/EtOAc 98:2)
as a pale yellow solid.*°
'H NMR (400 MHz, CDCl3) & 7.92-7.89 (m, 2H); 7.50-7.47 (m, 2H); 7.28-7.26 (m, 2H); 7.24-7.22
(m, 2H); 7.16 (q, J = 1.28 Hz, 1H); 2.58 (d, J = 1.24 Hz, 3H); 2.42 (s, 3H); 2.40 (s, 3H).
BC{'H} NMR (101 MHz, CDCl3) § 191.75; 154.64; 143.32; 140.04; 139.37; 137.09; 129.42; 129.34;
128.54; 126.54; 121.61; 21.76; 21.36; 18.87.

o)
7T
(E)-1,3-di-m-tolylbut-2-en-1-one (3f):
The product was isolated after flash chromatography on silica gel (light petroleum ether/EtOAc 95:5)
as a pale yellow oil.*°
'H NMR (400 MHz, CDCls) § 7.80-7.78 (m, 2H); 7.38-7.29 (m, 5H); 7.23-7.21 (m, 1H); 7.14 (q, J =
1.24 Hz, 1H); 2.58 (d, J = 1.28 Hz, 3H); 2.43 (s, 3H); 2.42 (s, 3H).

13C{*H} NMR (101 MHz, CDCl3) § 192.32; 155.22; 143.02; 139.59; 138.47; 138.38; 133.43; 129.99;
128.96; 128.64; 128.55; 127.34, 125.64; 123.78; 122.33; 21.66; 21.55; 19.08.
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e
1,3-Di-o-tolylbut-2-en-1-one (E/Z mixture 1/0.25) (39):
The product was isolated after flash chromatography on silica gel (light petroleum ether/EtOAc
95:5).10
'H NMR (400 MHz, CDCl3) 8 7.57 (d, J = 7.76 Hz, 1H E isomer); 7.48-7.45 (m, 1H Z isomer); 7.36-
7.33 (m, 1H E isomer); 7.26-7.06 (m, 6H E isomer + 6H Z isomer); 6.94-6.92 (m, 1H, Z isomer); 6.64
(d, J=1.32 Hz, 1H Z isomer); 6.53 (d, J = 1.36 Hz, 1H E isomer); 2.54 (s, 3H E isomer); 2.45 (d, J
=1.32 Hz, 3H E isomer); 2.36 (s, 3H E isomer); 2.32 (s, 3H Z isomer); 2.22 (s, 3H Z isomer); 2.19-
2.17 (m, 3H, Z isomer).
BC{*H} NMR (101 MHz, CDCl3) § 196.00; 157.38; 144.41; 137.58; 134.11; 131.74; 131.31; 130.93;

130.65; 130.00; 128.60; 127.90; 127.74; 127.57; 127.41; 127.30; 126.63; 125.95; 125.77; 125.64;
125.22; 27.15; 21.62; 20.84; 20.52; 20.08; 19.54.

(E)-1,3-di([1,1'-biphenyl]-4-y)but-2-en-1-one (3h):

The product was isolated after flash chromatography on silica gel (CH2Cl2/light petroleum ether 7:3)
as a yellow solid.*

'H NMR (400 MHz, CDCl3) & 8.11-8.09 (m, 2H); 7.73-7.63 (m, 10H); 7.50-7.37 (m, 6H); 7.29 (d, J
=1.24 Hz, 1H); 2.66 (d, J = 1.16 Hz, 3H).

BC{'H} NMR (101 MHz, CDCl3) § 190.51; 153.69; 144.42; 141.20; 140.69; 139.45; 139.18; 137.27;
128.10; 128.05; 127.30; 126.86; 126.44; 126.39; 126.22; 126.15; 121.06; 17.94.

O
Cl Cl

(E)-1,3-Bis(4-chlorophenyl)but-2-en-1-one (3i):
The product was isolated after flash chromatography on silica gel (light petroleum ether/EtOAc 95:5)
as a pale yellow solid.

S17



IH NMR (400 MHz, CDCls) & 7.92 (d, J = 8.56 Hz, 2H); 7.50 (d, J = 8.60 Hz, 2H); 7.45 (d, J = 8.52
Hz, 2H): 7.39 (d, J = 8.60 Hz, 2H); 7.08 (d, J = 1.12 Hz, 1H); 2.56 (d, J = 1.08 Hz, 3H).

13C{'H} NMR (101 MHz, CDCls) § 190.46; 154.53; 141.08; 139.22; 137.62; 135.45; 129.84; 129.04;
129.01; 127.94; 121.92; 18.99.
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'H and ¥C{*H} NMR spectra in CDCl3

1,2-Diphenylethan-1-one (2a)
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Propiophenone (2b)
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1-Phenylhexan-1-one (2c)
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Acetophenone (2d)
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1-(p-Tolyl)ethan-1-one (2e)
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1-(m-Tolyl)ethan-1-one (2f)
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1-(o-Tolyl)ethan-1-one (29)

L AN
6v°C

YL
P
9T,
LT
6T
9L+
(Tl
822+
874
0L 7
ocz/
6574~
1977

e

Toz'z
10T

0T

7.2 6.8 6.4 6.0 5.6 5.2 4.8 4.4 4.0 3.6 3.2 2.8 2.4 2.0
f1 (ppm)

7.6

8.0

PIL9°TC—

¥C19°6C —

€10aD 009T°4LL —

S9LLSTT~
69vb'621
8865 TET ~
60Z1°2€T
6T0L'LET ~
8e6b8€T /-

986/°T0C —

M

o

130

110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

120

200 190 180 170 160 150 140

210

S25



1-([1,1'-Biphenyl]-4-yl)ethan-1-one (2h)
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1-(4-Chlorophenyl)ethan-1-one (2i)
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1-(4-Ethynylphenyl)ethan-1-one (2j)
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1,1'-(1,4-Phenylene)bis(ethan-1-one) (2jj)
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4-Phenylbutan-2-one (2k)
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1-Phenylpropan-2-one (2I)
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Ethyl 3-oxo-3-phenylpropanoate (2m) (keto/enol)
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Ethyl 3-(4-chlorophenyl)-3-oxopropanoate (2n) (keto/enol)
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(E)-1,3-Diphenylbut-2-en-1-one (3d)

8T°L
€10aD 9T°£
0b"/ A
(e
0L
LA
LA
LA
'L
L
L

=0T'T

Toz's
166C

7.2 6.8 6.4 6.0 5.6 5.2 4.8 4.4 4.0 3.6 3.2 2.8 2.4
f1 (ppm)

7.6

8.0

8.4

€0'6T —

€0ad91°LL —

(et
$.o§/
mv.wﬁ/
%.wﬁw
sL'8zt

(T6T1 /A
69'ZET

05'6€T —
€6'ThT —

SC'SST—

$0°C6T —

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

S34



(E)-1,3-Di-p-tolylbut-2-en-1-one (3e)
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(E)-1,3-Di-m-tolylbut-2-en-1-one (3f)
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1,3-Di-o-tolylbut-2-en-1-one (E/Z mixture) (39)
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(E)-1,3-Di([1,1'-biphenyl]-4-yl)but-2-en-1-one (3h)
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(E)-1,3-Bis(4-chlorophenyl)but-2-en-1-one (3i)
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