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Experimental procedures and characterization of compounds.

General: Unless otherwise noted, all commercially available
compounds were used as received. Solvents for chromatography were
technical grade and distilled prior to use. Dry 1,2-dichloroethane
(DCE) used in reactions was obtained by distilling over calcium
hydride and was stored over activated molecular sieves (4 A) .
Analytical thin-layer chromatography (TLC) was performed on Merck
silica gel 60 aluminium plates with F-254 indicator, visualised by
UV irradiation. Column chromatography was performed on Macherey-
Nagel silica gel (particle size 0.040-0.063 mm). 'H NMR and *°C NMR
were recorded on a Mercury 300 or Inova 400 spectrometer in CDCls
with the residual proton signal of the deuterated solvents as the

internal reference (ds= 7.26 ppm and &c = 77 ppm for CDClj3). Data are
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reported in the following order: chemical shift (0) in ppm;
multiplicities are indicated s (singlet), d (doublet), t (triplet),
g (quartet), m (multiplet), dd (doublet of doublet), tt (triplet of
triplet), dt (doublet of triplet); coupling constants (J) are in
Hertz (Hz). (MS-EI, 70 eV) were conducted on GC-MS Shimadzu QP2010
(column: Equity®-5, length x I.D. 30 m x 0.25 mm, d:f 0.25 pm, lot #
28089-U, Supelco). All experiments were performed with Voyager flow
microwave reactor (CEM) equipped with peristaltic pump and

backpressure regulator.

General procedure for in-flow synthesis of chalcones.

Preparation of (E)-1,3-diphenyl-2-propen-1l-one (3a).

A solution of phenylacetylene (0.4 mmol) and benzaldehyde (1.6 mmol)
was pumped through the flow cell filled with amberlyst-15 resin
(10.0 g) and 1,2-dichloroethane, at a flow rate of 0.5 mL min™t.
During this period the flow reactor was irradiated in a microwave
cavity at 90 °C (50 W). In order to wash the system, dry
dichloroethane (100 mL) was pumped through the flow cell. The
combined solutions were evaporated in vacuo. The residue was
purified by column chromatography (Si0O;, dichloromethane/n-hexanes

2:1 to 1:1).

(E)-1,3-Diphenyl-2-propen-1l-one (3a) [1]
Isolated as a pale yellow solid. mp: 56-57 °C;
i P '"H NMR (400 MHz, CDCl3): & 8.05-8.01 (m, 2H),
O O 7.82 (d, J = 15.7 Hz, 1H), 7.68-7.63 (m, 2H),
7.59 (tt, J0= 1.4, 7.5 Hz, 1H), 7.54 (d, J =
15.7 Hz, 1H), 7.54-7.49 (m, 2H), 7.45-7.40 (m, 3H); 13C NMR
(100 MHz, CDCls): & 190.53, 144.81, 138.20, 134.87, 132.73,
130.50, 128.92, 128.59, 128.47, 128.41, 122.10; MS (EI): m/z
($) = 208 (M", 18), 207 (M'-H, 28), 178 (13), 131 (23), 103
(45), 77 (100).
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(E) -1-Phenyl-3-p-tolylprop-2-en-1l-one (3b) [2]
o) Isolated as a white solid. mp: 95-96 °C;
Z '"H NMR (400 MHz, CDCl;): & 7.93-7.88 (m, 2H),
O Me 7.69 (d, J = 15.7 Hz, 1H), 7.49-7.35 (m,
6H), 7.10 (d, J = 8.0 Hz, 2H), 2.27 (s, 3H); 'C NMR (100 MHz,
CDCls): & 190.54, 144.88, 141.05, 138.34, 132.64, 132.14,
129.69, 128.57, 128.47, 128.45, 121.06, 21.52; MS (EI): m/z

(%) = 222 (M', 12), 221 (M'-H, 22), 207 (47), 178 (15), 145
(18), 115 (71), 105 (48), 91 (43), 77 (100), 65 (13).

(E)-3-(2,4-Dimethylphenyl) -1-phenylprop-2-en-1-one (3c)
o) Me Isolated as a yellow oil. 'H NMR (400 MHz,
= cDCls): & 7.96 (d, J = 15.5 Hz, 1H), 7.96-
O Me 7.85 (m, 2H), 7.46 (4, J= T1.7 Hz, 1H),
7.43-7.38 (m, 1H), 7.35-7.28 (m, 2H), 7.28 (4, J = 15.5 Hz,
1H), 6.92-6.86 (m, 2H), 2.28 (s, 3H), 2.17 (s, 3H); C NMR
(100 MHz, CDCls): & 190.41, 142.36, 140.67, 138.39, 138.37,
132.65, 131.73, 131.02, 128.57, 128.45, 127.17, 126.42,
121.96, 21.36, 19.76; IR (neat): v = 3059, 2920, 1661, 1596,
1498, 1447, 1330, 1215, 1016, 816, 777, 693 cm'; MS (EI): m/z
(%) = 236 (M, 7), 221 (28), 129 (21), 115 (38), 105 (53), 91
(17), 77 (100).

(E) -1-Phenyl-3-o-tolylprop-2-en-1l-one (3d) [3]
o] Me Isolated as a vyellow oil. 'H NMR (400 MHz,
= CDCls): & 8.12 (d, J = 15.6 Hz, 1H), 8.05-8.01
O O (m, 2H), 7.69 (d, J = 6.6 Hz, 1H), 7.57 (tt,
J= 1.4, 7.4 Hz, 1H), 7.52-7.48 (m, 2H), 7.46 (d, J = 15.6 Hz,
1H), 7.32-7.19 (m, 3H), 2.46 (s, 3H); °C NMR (100 MHz, CDCls):
& =190.32, 142.40, 138.33, 138.23, 133.90, 132.77, 130.91,
130.25, 128.61, 128.50, 126.41, 126.33, 123.10, 19.85; MS
(EI): m/z (%) = 222 (M", 10), 207 (45), 178 (11), 115 (85), 105
(56), 91 (36), 77 (100).
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(E) -3- (2-Methoxyphenyl) -1-phenylprop-2-en-1-one (3e) [4]
o OMe Isolated as a yellow oil. 'y NMR (400 MHz,
= CDCls): o 8.13 (d, J = 15.9 Hz, 1H), 8.05-8.00
O O (m, 2H), 7.65 (dd, J= 1.7, 7.7 Hz, 1H), 7.64
(d, 0= 15.9 Hz, 1H), 7.59-7.54 (m, 1H), 7.51 (t, J= 7.1 Hz,
2H), 7.41-7.35 (m, 1H), 7.01 (t, J= 7.6 Hz, 1H), 6.95 (d, J =
8.2 Hz, 1H), 3.91 (s, 3H); '°C NMR (100 MHz, CDCl3): & 191.08,
158.79, 140.37, 138.51, 132.51, 131.74, 129.20, 128.51,
128.50, 123.90, 122.85, 120.72, 111.23, 55.52; MS (EI): m/z

(%) = 238 (M", 1), 207 (46), 131 (10), 118 (19), 105 (55), 89
(15), 77 (100), 63 (11).

(E) -3- (4-Methoxyphenyl) -1-phenylprop-2-en-1-one (3f) [5]
0 Isolated as a pale yellow solid. mp: 70-
= 71 °C; 'H NMR (300 MHz, CDCls): & 8.05-7.97
O O OMe (m, 2H), 7.79 (d, J = 15.7 Hz, 1H), 7.63-
7.45 (m, O5H), 7.41 (d, J = 15.7 Hz, 1H), 6.98-6.88 (m, 2H),
3.84 (s, 3H); 'C NMR (75 MHz, CDCl3): & 190.52, 161.67,
144.67, 138.50, 132.53, 130.22, 128.55, 128.40, 127.60,
119.76, 114.41, 55.39; MS (EI): m/z (%) = 238 (M', 32), 207

(16), 16l (23), 133 (22), 118 (34), 105 (41), 90 (25, 77
(100), 63 (22).

(E)-3-(2,4-Dimethoxyphenyl) -1-phenylprop-2-en-1-one (3q)
0 OMe Isolated as a yellow oil. 'H NMR (400 MHz,
= CDCls): & 8.06 (d, J = 15.8 Hz, 1H), 8.03-
O O oMe /-98 (m, 2H), 7.57-7.45 (m, 5H), 6.53 (dd,
J= 2.4, 8.6 Hz, 1H), 6.47 (4, J= 2.4 Hz, 1H), 3.89 (s, 3H),
3.85 (s, 3H); 'C NMR (100 MHz, CDCl3): & 191.14, 163.01,
160.38, 140.49, 138.84, 132.24, 130.90, 128.43, 128.39,

120.40, 117.10, 105.41, 098.43, 55.52, 55.46; IR (neat): v =
3060, 2941, 2838, 1655, 1592, 1458, 1299, 1211, 1029, 833,
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780, 695 cmt; MsS (EI): m/z (%) = 268 (M", 6), 237 (39), 105
(67), 77 (100).

(E) -3-(Benzo[d] [1,3]dioxol-5-yl) -1-phenylprop-2-en-1-one (3h)
o] Isolated as a white solid. mp: 115-117 °C;
O Z O O 'H NMR (300 MHz, CDCls): & 8.03-7.97 (m,
o> 2H), 7.73 (d, J = 15.6 Hz, 1H), 7.61-7.45
(m, 3H), 7.36 (d, J = 15.6 Hz, 1H), 7.17-7.08 (m, 2H), 6.83
(d, J = 8.0 Hz, 1H), 6.0 (s, 2H); '°C NMR (75 MHz, CDCl3): &
190.31, 149.90, 148.39, 144.62, 138.37, 132.62, 129.33,
128.56, 128.39, 125.21, 120.06, 108.64, 106.63, 101.63; MS
(EI): m/z (%) = 252 (M', 27), 251 (M'-H, 19), 165 (27), 145
(25), 122 (24), 117 (33), 105 (55), 89 (65), 77 (100), 63
(18) .

(E) -3- (Biphenyl-4-yl) -1-phenylprop-2-en-1-one (3i) [3]
0 Isolated as a pale yellow solid. mp: 100-
= 102 °C; 'H NMR (400 MHz, CDCl;): & 8.10-8.04
O O Ph (m, 2H), 7.88 (d, J= 15.7 Hz, 1H), 7.76-
7.70 (m, 2H), 7.69-7.44 (m, 10H), 7.42-7.37 (m, 1 H); 3¢ NMR
(100 MHz, CDCls): & 190.40, 144.35, 143.27, 140.09, 138.27,
133.84, 132.77, 128.98, 128.92, 128.63, 128.51, 127.91,
127.57, 127.04, 121.89; MS (EI): m/z (%) = 284 (M', 41), 283

(M*-H, 32), 255 (12), 207 (41), 178 (61), 165 (12), 152 (13),
105 (53), 77 (100).

(E) -3- (2-Bromophenyl) -1-phenylprop-2-en-1-one (3j) [6]
Br Isolated as a pale yellow oil. 'H NMR (400 MHz,
CDCls): & 8.13 (d, J = 15.7 Hz, 1H), 8.05-7.99
2H), 7.72 (dd, J = 1.6, 7.8 Hz, 1H), 7.64-
7.54 (m, 2H), 7.53-7.46 (m, 2H), 7.42 (d, J = 15.7 Hz, 1H),
7.34 (t, J= 7.3 Hz, 1H), 7.22 (td, J= 1.7, 7.8 Hz, 1H);
*c NMR (100 MHz, CDCls): & 190.26, 143.08, 137.84, 134.99,
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133.51, 132.94, 131.33, 128.65, 128.61, 127.87, 127.72,
125.86, 124.96; MS (EI): m/z (%) = 288 (M'+2, 1), 286 (M', 1),
207 (46), 178 (14), 105 (47), 102 (37), 77 (100).

(E) -3- (2-Chlorophenyl) -1-phenylprop-2-en-1-one (3k) [7]
e} cl Isolated as a vyellow oil. 'H NMR (400 MHz,
= CDhCls): & 8.04 (d, J = 15.8 Hz, 1H), 7.90-7.85
O O (m, 2H), 7.82-7.57 (m, 1H), 7.44 (tt, J= 1.3,
7.9 Hz, 1H), 7.38-7.31 (m, 3H), 7.29-7.24 (m, 1H), 7.12-7.18
(m, 2H); '>C NMR (100 MHz, CDCl3): & 190.30, 140.52, 137.84,
135.43, 133.15, 132.95, 131.19, 130.24, 128.65, 128.59,

127.78, 127.10, 124.66; MS (EI): m/z (%) = 242 (M', 4), 207
(37), 178 (9), 137 (9), 105 (38), 102 (24), 77 (100).

(E) -3- (3-Chlorophenyl) -1-phenylprop-2-en-l1-one (31) [8]
0] Isolated as a pale yellow solid. mp: 72-
= Cl 73 °c; H NMR (400 MHz, CDCls): & 8.04-7.99
O O (m, 2H), 7.71 (d, J = 15.7 Hz, 1H), 7.62-
7.55 (m, 2H), 7.51 (d, J = 15.7 Hz, 1H), 7.51-7.46 (m, 3H),
7.38-7.29 (m, 2H); '°C NMR (100 MHz, CDCls): & 189.91, 142.92,
137.85, 136.70, 134.92, 132.98, 130.28, 130.17, 128.66,
128.51, 127.88, 126.75, 123.17; MS (EI): m/z (%) = 242 (M',

11), 241 (M'-H, 15), 207 (18), 178 (12), 165 (9), 137 (14), 105
(50), 102 (41), 77 (100).

(E) -3-Phenyl-1-p-tolylprop-2-en-1l-one (3m) [9]
o Isolated as a white solid. mp: 53-54 °C;
= '"H NMR (400 MHz, CDCls): & 7.95 (dt, J =
Me O O 1.8, 8.2 Hz, 2H), 7.82 (4, J = 15.7 Hz, 1H),
7.67-7.62 (m, 2H), 7.54 (d, J= 15.7 Hz, 1H), 7.45-7.38 (m,
3#), 7.30 (d, J = 8.5 Hz, 2H), 2.43 (s, 3H); °C NMR (100 MHz,

CbhClz): & 189.89, 144.31, 143.60, 135.62, 134.99, 130.39,
129.32, 128.91, 128.64, 128.39, 127.07, 21.66; MS (EI): m/z
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(%) = 222 (M', 27), 221 (M'-H, 32), 178 (14), 131 (16), 119
(40), 103 (53), 91 (100), 77 (42), 65 (32).

(E) -1- (4-Ethylphenyl) -3-phenylprop-2-en-1-one (3n) [9]
0 Isolated as a white solid. mp: 57-58 °C;
Z M NMR (400 MHz, CDCls): & 7.99 (d, J = 8.2
O O Hz, 2H), 7.83 (d, J = 15.7 Hz, 1H), 7.72-
7.1 (m, 2H), 7.56 (d, J = 15.7 Hz, 1H), 7.49-7.38 (m, 3H),
7.34 (4, J= 8.0 Hz, 2H), 2.75 (g, J= 7.6 Hz, 2H), 1.30 (t,
J= 7.6 Hz, 3H); '“C NMR (100 MHz, CDCl;): & 189.99, 149.77,
144.33, 135.85, 135.00, 130.38, 128.91, 128.73, 128.37,
128.12, 122.13, 28.96, 15.21; MS (EI): m/z (%) = 236 (M, 50),
235 (M'-H, 48), 207 (36), 178 (22), 133 (59), 103 (100), 89

(37), 77 (79).

(E) -1- (4-Pentylphenyl) -3-phenylprop-2-en-1-one (30)
0 Isolated as a white solid. mp: 50-51 °C;
= 'H NMR (400 MHz, CDCl3): & 7.97 (dt, J =
Hq Co O O 1.8, 8.2 Hz, 2H), 7.82 (d, J = 15.7 Hz,
1H), 7.68-7.62 (m, 2H), 7.55 (d, J = 15.7 Hz, 1H), 7.45-7.39
(m, 3H), 7.32 (4, J= 8.1 Hz, 2H), 2.69 (t, J= 7.7 Hz, 2H),
1.7 (g, = 7.5 Hz, 2H), 1.42-1.29 (m, 4H), 0.91 (t, J= 7.0
Hz, 3H); '°C NMR (100 MHz, CDCl3): & 189.98, 148.56, 144.30,
135.83, 135.01, 130.37, 128.90, 128.66, 128.64, 128.37,
122.12, 35.98, 31.43, 30.79, 22.49, 13.99; IR (KBr): v = 3063,
2925, 2855, 1654, 1594, 1451, 1333, 1177, 991, 847, 757, 674
cm™'; MS (EI): m/z (%) = 278 (M', 65), 277 (100), 221 (34), 207
(65), 193 (62), 178 (41), 131 «(82), 103 (92), 91 (89), 77
(42) .

(E) -1- (4-tert-Butylphenyl) -3-phenylprop-2-en-1-one (3p) [9]
o Isolated as a white solid. mp: 92-94 °C;

O = O 'y NMR (400 MHz, CDCls;): & 8.00 (dt, J =
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2.1, 8.2 Hz, 2H), 7.83 (d, J= 15.7 Hz, 1H), 7.68-7.64 (m,
2H), 7.57 (d, J= 15.7 Hz, 1H), 7.53 (dt, J= 2.1, 8.2 Hz,
2H), 3.45-3.39 (m, 3H), 1.38 (s, 9H); '°C NMR (100 MHz, CDCls):
& 189.99, 156.53, 144.33, 135.57, 135.01, 130.39, 128.92,
128.49, 128.39, 125.57, 122.16, 35.11, 31.11; MS (EI): m/z (%)
= 264 (M', 25), 263 (M'-H, 37), 249 (20), 207 (32), 131 (62),
115 (28), 103 (100), 91 (44), 77 (37).

(E) -1- (4-Methoxyphenyl) -3-phenylprop-2-en-1-one (3q) [9]
0) Isolated as a pale yellow solid. mp: 45-
Z 47 °C; 'H NMR (300 MHz, CDCl3): & 7.94 (d,
MeO O O J = 8.4 Hz, 2H), 7.81 (d, J = 15.7 Hz, 1H),
7.69-7.62 (m, 2H), 7.54 (4, J = 15.7 Hz, 1H), 7.46-7.38 (m,
3H), 7.31 (d, J = 8.5 Hz, 2H), 2.44 (s, 3H); '3C NMR (75 MHz,
CDCls): & 190.00, 144.37, 143.62, 135.62, 134.99, 130.39,
129.31, 128.91, 128.64, 128.38, 122.10, 21.67; MS (EI): m/z

(%) = 238 (M, 4), 221 (39), 178 (22), 131 (25), 119 (47), 103
(58), 91 (100), 77 (62), 65 (36).

(E)-1,3-Bis (4-methoxyphenyl)prop-2-en-1-one (3r) [10]
Isolated as a pale yellow solid. mp:
94-96 °C; 'H NMR (400 MHz, CDCls): &
MeO OMe 8.04 (d, J= 8.0 Hz, 2H), 7.79 (d, J =
15.6 Hz, 1H), 7.61 (d, J= 8.0 Hz, 2H), 7.44 (d, J = 15.6 Hz,
1H), 6.99 (d, J = 12.0 Hz, 2H), 6.94 (d, J = 8.0 Hz, 2H), 3.89
(s, 3H), 3.86 (s, 3H); 'C NMR (100 MHz, CDCl;): & 188.72,
163.23, 161.47, 143.76, 131.33, 130.65, 130.06, 127.79,
119.54, 114.35, 113.75, 55.44, 55.36; MS (EI): m/z (%) = 269
(M'+H, 17), 268 (M', 49), 267 (M'-H, 27), 253 (16), 225 (l6),
161 (22), 135 (100), 118 (14), 107 (24), 92 (46), 77 (59), 63
(33) .
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(E)—1—(4—Fluorophenyl)—3—phenylprop—2—en—1—one (3s) [9
Isolated as a white solid. mp: 78-79 °C;
O O 'H NMR (400 MHz, CDCls): & 8.07 (dd, J = 5.4,
.8 Hz, 2H), 7.83 (d, J = 15.7 Hz, 1H),
7.70-7.60 (m, , 7.51 (d, J = 15.7 Hz, 1H), 7.47-7.36 (m,
34), 7.18 (t, J = 8.6 Hz, 2H); ®Cc NMR (100 MHz, CDCls): &
188.74, 165.58 (d, J = 253.1 Hz, CF), 144.99, 134.74, 134.50
(d, J= 3.0 Hz, 1C), 131.06 (d, J = 9.2 Hz, 2CH), 130.62,
128.95, 128.44, 121.56, 115.70 (d, J = 21.7 Hz, 2CH); '"F NMR
(376 MHz, CDCls): & -105.59 (1F); MS (EI): m/z (%) = 226 (M,
22), 225 (M'-H, 48), 196 (16), 131 (25), 123 (68), 103 (87), 95

(100), 77 (62), 63 (21).

(E) -3-(Benzo[d] [1,3]dioxo0l-5-yl) -1- (4-fluorophenyl)prop-2-en-
l-one (3t)

Isolated as a pale yellow solid. mp: 134-
135 °C; 'H NMR (300 MHz, CDCls): & 8.05
J= 5.4, 9.0 Hz, 2H), 7.75 (4, J =
15.5 Hz, 1H), 7.34 (4, J = 15.5 Hz, 1H), 7.23-7.09 (m, 4H),
6.85 (d, J= 8.0 Hz, 1H), 6.04 (s, 2H); 'C NMR (75 MHz,
CDCls): o 188.64, 165.50 (d, J = 254.0 Hz, CF), 149.99, 148.42,
144.86, 134.70, 130.95 (d, J = 9.2 Hz, 1CH), 129.21, 125.29,
119.55, 115.66 (d, J = 21.8 Hz, 1CH), 108.67, 106.61, 101.65;
"F NMR (282 MHz, CDCl3): & -105.90 (1F); IR (KBr): v = 3066,
2915, 1662, 1596, 1493, 1449, 1228, 1031, 975, 924, 794 cm™*;
MS (EI): m/z (%) = 270 (M', 43), 269 (M'-H, 30), 183 (39), 145

(32), 123 (88), 117 (41), 95 (100), 89 (75), 75 (43), 63 (31).

(E) -1-Cyclohexyl-3-phenylprop-2-en-1l-one (3u) [11]
O Isolated as a brown solid. mp: 51-53 °C; 'H NMR
= (400 MHz, CDCls): & 7.61 (d, J = 16.0 Hz, 1H),
7.59-7.56 (m, 2H), 7.42-7.36 (m, 3H), 6.83 (d,
J= 16.0 Hz, 1H), 2.67 (tt, J= 3.4, 11.4 Hz, 1H), 1.94-1.82
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(m, 4H), 1.78-1.65 (m, 1H), 1.50-1.23 (m, 5H); '°C NMR
(100 MHz, <CDCls): o 203.07, 142.17, 134.73, 130.24, 128.85,
128.22, 124.70, 49.38, 28.70, 25.89, 25.74; MS (EI): m/z (%) =
214 (M", 7), 131(100), 103 (65), 77 (28).
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