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1. Synthesis of 1-(2-hydroxyphenyl)butane-1,3-diones 1
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Scheme 1 Synthesis of 1-(2-hydroxyphenyl)butane-1,3-diones 1.

According to the procedure reported by Patonay,' 1-(2-hydroxyphenyl)butane-1,3-
diones 1 were synthesized (Scheme 1). Sodium hydride (88.2 mmol) was suspended
in THF (9 mL). The mixture of 2-hydroxyacetophenone 6a (22.0 mmol) and EtOAc
5a (55.1 mmol) in THF (2.5 mL) wasstirred and added dropwise to the above
suspension at room temperature. Avigorous reaction was observed, and rose the
temperature to reflux. After complete addition, the reaction mixture was stirred for
a further 5 min, then quenched by pouring onto ice, then acidified to pH6 with 6 M
aq HCl. The mixture was extracted with ethyl acetate (30 mLX3). The organic
layer was dried over Na,SO,4 and concentrated under reduced pressure. The crude
products were purified by flash column chromatography (silica gel, ethyl
acetate/petroleum ether 1:10 as eluent) to afford the desired product 1a. 1b-1s were

prepared with the same method.

2. Spectroscopic data of 1 and 3
1-(2-Hydroxyphenyl)butane-1,3-dione (1a).
Yield: 74%. Characteristic: a crystalline white solid as a 1:4 mixture of keto/enol
tautomers. 'H NMR (400 MHz, CDCls), & (ppm) 2.15 (s, 3H), 2.31* (s, 0.75H), 4.10*
(s, 0.5H), 6.18 (s, 1H), 6.87 (t, 1H, J= 7.6 Hz), 6.91-6.94* (m, 0.25H), 6.97 (q, 1H, J
= 5.1 Hz), 7.01-7.06* (m, 0.25H), 7.44 (t, 1H, J = 7.2 Hz), 7.48-7.52* (m, 0.25H),
7.63 (d, 1H, J = 7.0 Hz), 7.90* (d, 0.25H, J = 7.8 Hz), 11.93* (s, 0.25H), 12.06 (s,
1H), 14.97 (s, 1H); * = keto (minor) tautomer.?
1-(2,4-Dihydroxyphenyl)butane-1,3-dione (1b).
Yield: 19%. Characteristic: a crystalline white solid as a hemiacetal tautomers. m.p.
112.6-113.5 °C. 'H NMR (400 MHz, DMSO-ds), 8 (ppm) 1.58 (s, 3H), 2.58 (d, 1H,
J=16.3Hz),2.90 (d, IH, J=16.3 Hz), 6.27 (s, 1H), 6.45 (d, 1H, J = 8.5 Hz), 6.89
(s, IH), 7.57 (d, 1H, J = 8.5 Hz), 10.43 (s, 1H); 3C NMR (100 MHz, DMSO-ds), &
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(ppm) 27.7, 48.1, 101.5, 103.1, 109.7, 113.4, 127.7, 160.6, 164.5, 189.9; IR (KBr),
v (em™) 3356, 2925, 2852, 1641, 1494, 1415, 1342, 1298, 1220, 1124, 1010, 948,
906, 840, 785, 723, 651; HRMS (ESI): calc. for C;oH;0O4 [M+Na]" 217.0477,
found 217.0477.

1-(2-Hydroxy-4-methoxyphenyl)butane-1,3-dione (1c).

Yield: 65%. Characteristic: a crystalline white solid as a 1:2.5 mixture of keto/enol
tautomers. m.p. 69.1-70.4 °C. '"H NMR (400 MHz, CDCls), & (ppm) 2.10 (s, 3H),
2.29* (s, 1.2H), 3.82 (s, 3H), 3.83* (s, 1.2H), 4.00* (s, 0.8H), 6.03 (s, 1H), 6.41 (s,
2H), 6.44* (d, 0.8H, J=10.4 Hz), 7.52 (d, 1H, J = 8.5 Hz), 7.55* (s, 0.4H), 12.43* (s,
0.4H), 12.54 (s, 1H), 14.80 (s, 1H); *C NMR (100 MHz, CDCls), & (ppm) 22.7, 30.6*,
54.5%, 55.6, 55.8%, 95.0, 101.1*, 101.4, 107.9, 108.4*, 112.1, 113.6%*, 130.2, 132.5%,
1654, 165.8, 165.9*%, 166.7*, 181.3, 194.4, 197.5%, 201.9*%; * = keto (minor)
tautomer; IR (KBr), v (cm™') 3348, 3066, 2999, 2949, 2858, 1656, 1589, 1433, 1313,
1265, 1164, 1099, 1055, 970, 948, 871, 819, 661; HRMS (ESI): calc. for C;;H;,04
[M+Na]* 231.0633, found 231.0636.
1-(2-Hydroxy-5-methylphenyl)butane-1,3-dione (1d).

Yield: 77%. Characteristic: a crystalline white solid as a 1:3.3 mixture of keto/enol
tautomers. m.p. 105.3-106.0 °C. '"H NMR (600 MHz, CDCls), & (ppm) 2.13 (s, 3H),
2.28 (s, 3H), 2.29* (s, 0.9H), 2.30* (s, 0.9H), 4.08* (s, 0.6H), 6.16 (s, 1H), 6.85-6.87
(m, 1H), 6.89* (d, 0.3H, J= 8.5 Hz), 7.24 (dd, 1H, J= 8.4, 1.8 Hz), 7.30* (s, 0.3H),
7.39 (s, 1H), 7.67* (s, 0.3H), 11.78* (s, 0.3H), 11.88 (s, 1H), 15.02 (s, 1H); 13C
NMR (150 MHz, CDCl;), 6 (ppm) 20.6, 22.8, 28.6*, 30.6*, 54.5%, 95.5, 118.1*, 118.2,
118.5, 118.6*, 126.2*, 128.2, 128.4, 130.4*, 136.9, 138.5*, 160.5, 160.9*, 182.9,
195.5, 199.8*, 201.7*; * = keto (minor) tautomer; IR (KBr), v (cm™!) 3267, 2920,
2864, 1664, 1614, 1487, 1423, 1382, 1305, 1234, 1164, 1078, 1055, 952, 885, 833,
723, 651; HRMS (ESI): calc. for C;{H;,03; [M+Na]* 215.0684, found 215.0685.3
1-(5-Bromo-2-hydroxyphenyl)butane-1,3-dione (1e).

Yield: 66%. Characteristic: a crystalline white solid as a 1:6.7 mixture of keto/enol
tautomers. m.p. 106.4-107.2 °C. 'H NMR (400 MHz, CDCl;), & (ppm) 2.16 (s, 3H),
2.32%* (s, 0.45H), 4.08* (s, 0.3H), 6.11 (s, 1H), 6.87 (d, 1H, J = 8.8 Hz), 6.91* (d,
0.15H,J=28.7 Hz), 7.49 (dd, 1H, J= 8.8, 2.0 Hz), 7.56* (dd, 0.15H, J= 8.7, 2.3 Hz),
7.71 (d, 1H, J = 2.0 Hz), 7.99* (d, 0.15H, J = 2.3 Hz), 11.86* (s, 0.15H), 12.01 (s,
1H), 14.86 (s, 1H); 13C NMR (100 MHz, CDCls), & (ppm) 22.9, 28.8%*, 54.3*%, 95.5,
110.8, 113.9*, 119.4*, 119.9, 120.4*, 120.8, 130.9, 133.0*, 138.3, 138.7*, 161.5,



162.2*, 184.2, 194.2, 201.0*, 204.2*; * = keto (minor) tautomer; IR (KBr), v (cm™)
3269, 3047, 2987, 2877, 1674, 1631, 1585, 1463, 1413, 1384, 1317, 1282, 1220, 1166,
1126, 1085, 1045, 997, 945, 893, 821, 729, 663; HRMS (ESI): calc. for C;yHoBrO;
[M+Na]* 278.9633, found 278.9622.
1-(5-Fluoro-2-hydroxyphenyl)butane-1,3-dione (1f).

Yield: 66%. Characteristic: a crystalline yellow solid as a 1:6.7 mixture of keto/enol
tautomers. m.p. 99.3-100.6 °C. 'H NMR (400 MHz, CDCls), 6 (ppm) 2.21 (s, 3H),
2.38%* (s, 0.45H), 4.12* (s, 0.3H), 6.13 (s, 1H), 6.98 (dd, 1H, J=9.1, 4.6 Hz), 7.02*
(dd, 0.15H, J=9.1, 4.6 Hz), 7.19-7.25 (m, 1H), 7.27-7.31* (m, 0.15H), 7.33 (dd, 1H,
J=9.1, 2.8 Hz), 7.59* (d, 0.15H, J= 5.2 Hz), 11.74* (s, 0.15H), 11.88 (s, 1H), 14.98
(s, IH). BC NMR (100 MHz, CDCl;),  (ppm) 22.9, 28.7*, 54.5*,95.5, 111.8*(d, 2J
= 23.3 Hz), 113.6 (d, 2J = 23.5 Hz), 118.2 (d, 3J = 6.4 Hz), 120.0 (d, 3J = 7.4 Hz),
120.2* (d, 3J= 7.4 Hz), 121.2* (d, 3J = 6.5 Hz), 123.2 (d, 2J = 23.4 Hz), 125.1* (d, 2/
=23.8 Hz), 155.0* (d, \J=243.7 Hz), 155.2 (d, 'J = 236.6 Hz), 158.7 (d, /= 1.2 Hz),
159.1* (d, 4/= 1.3 Hz), 184.1, 194.3 (d, *J = 2.6 Hz), 199.1* (d, *J = 3.3 Hz), 201.2%;
* = keto (minor) tautomer; IR (KBr), v (cm™!) 3267, 3010, 2925, 2860, 1635, 1556,
1483, 1400, 1313, 1282, 1213, 1182, 1122, 1041, 1002, 937, 908, 819, 777, 721, 678;
HRMS (ESI): calc. for C;gHoFO3; [M+Na]* 219.0433, found 219.0432.
1-(2-Hydroxyphenyl)-4-methylpentane-1,3-dione (1g).

Yield: 74%. Characteristic: a crystalline yellow oil as a 1:5 mixture of keto/enol
tautomers. 'H NMR (400 MHz, CDCls), 6 (ppm) 1.16* (s, 0.6H), 1.18* (s, 0.6H),
1.23 (s, 3H), 1.25 (s, 3H), 2.57 (dt, 1H, J = 13.8, 6.9 Hz), 2.83* (t, 0.2H, J = 7.8 Hz),
4.14* (s, 0.4H), 6.18 (s, 1H), 6.87 (t, 1H, J = 7.6 Hz), 6.90-6.94* (m, 0.2H), 6.96 (d,
1H, J=8.5Hz), 7.01* (d, 0.2H, J= 8.7 Hz), 7.43 (t, I1H, J= 7.8 Hz), 7.48* (t, 0.2H, J
= 7.8 Hz), 7.65 (d, 1H, J = 8.1 Hz), 7.88* (d, 0.2H, J = 7.8 Hz), 11.98* (s, 0.2H),
12.09 (s, 1H), 15.10 (s, 1H); 3C NMR (100 MHz, CDCl;), 6 (ppm) 18.1%*, 19.9, 35.3,
41.7*%,51.4*%,92.6, 118.3*%, 118.7, 118.8, 119.1, 119.4*, 121.5%*, 128.6, 130.9%, 135.7,
137.1*%, 162.5, 162.9%, 191.1, 196.0, 200.4*, 207.6*; * = keto (minor) tautomer; IR
(KBr), v (em™') 3456, 2980, 2892, 1688, 1618, 1482, 1295, 1219, 1154, 1083, 1030,
978, 889, 825, 743, 666, 601; HRMS (ESI): calc. for C;,H 405 [M+Na]*® 229.0841,
found 229.0842. 4

1-(2-Hydroxy-4-methoxyphenyl)-4-methylpentane-1,3-dione (1h).

Yield: 54%. Characteristic: a crystalline white soild as a 1:3.3 mixture of keto/enol
tautomers. m.p. 87.5-88.7 °C. 'H NMR (600 MHz, CDCls), & (ppm) 1.15* (s, 0.9H),



1.16* (s, 0.9H), 1.22 (s, 3H), 1.23 (s, 3H), 2.53 (dt, 1H, J=13.8, 6.9 Hz), 2.77-2.82*
(m, 0.3H), 3.82 (s, 3H), 3.83* (s, 0.9H), 4.05* (s, 0.6H), 6.04 (s, 1H), 6.42 (d, 2H, J =
2.2 Hz), 6.44* (d, 0.6H, J = 2.4 Hz), 7.53* (s, 0.3H), 7.56 (d, 1H, J = 8.8 Hz), 12.46*
(s, 0.3H), 12.56 (s, 1H), 14.92 (s, 1H); 13C NMR (150 MHz, CDCls), & (ppm) 18.2%*,
20.0, 35.2, 41.6*, 51.5*, 55.6, 55.8%, 92.1, 101.1*, 101.4, 107.9, 108.3*, 112.4,
113.8*,130.2, 132.7*, 165.4, 165.8, 165.9*%, 166.8*, 189.4, 194.9, 198.0*, 207.8*; * =
keto (minor) tautomer; IR (KBr), v (cm™) 3224, 3050, 2991, 2952, 1652, 1559, 1440,
1350, 1259, 1211, 1164, 1114, 1024, 972, 887, 835, 732, 665; HRMS (ESI): calc. for
Ci3H1604 [M+Na]* 259.0946, found 259.0937.
1-(5-Bromo-2-hydroxyphenyl)-4-methylpentane-1,3-dione (1i).

Yield: 56%. Characteristic: a crystalline yellow soild as a 1:10 mixture of keto/enol
tautomers. m.p. 43.1-44.2 °C. '"H NMR (600 MHz, CDCls), 6 (ppm) 1.17* (d, 0.3H, J
=3.5Hz), 1.18* (d, 0.3H, J=3.4 Hz), 1.23 (d, 3H, J=3.5 Hz), 1.25 (d, 3H, /=34
Hz), 2.53-2.61 (m, 1H), 2.75-2.80* (m, 0.1H), 4.10* (d, 0.2H, J = 3.2 Hz), 6.09 (d,
1H, J = 3.1 Hz), 6.84 (dd, 1H, J = 8.8, 3.3 Hz), 6.86-6.89* (m, 0.1H), 7.44-7.48 (m,
1H), 7.50-7.53* (m, 0.1H), 7.70 (d, 1H, J = 1.8 Hz), 7.95* (d, 0.1H, J = 1.7 Hz),
11.87* (s, 0.1H), 12.01 (s, 1H), 15.00 (s, 1H); 3C NMR (150 MHz, CDCl3), 3 (ppm)
18.0%, 19.9, 35.4, 37.9*, 51.0*, 92.6, 110.7, 114.1*, 120.1, 120.4*, 120.7, 122.2%*,
130.7, 133.1*, 138.2, 139.7*, 161.4, 161.7*, 192.2, 194.5, 199.6*, 207.0%*; * = keto
(minor) tautomer; IR (KBr), v (cm™) 3303, 2983, 2886, 1889, 1690, 1611, 1569, 1460,
1381, 1315, 1279, 1170, 1073, 970, 873, 807, 759, 728, 680, 620; HRMS (ESI): calc.
for C,H3BrO; [M+Na]" 306.9946, found 306.9941.
1-(5-Fluoro-2-hydroxyphenyl)-4-methylpentane-1,3-dione (1j).

Yield: 58%. Characteristic: a crystalline yellow soild as a 1:10 mixture of keto/enol
tautomers. m.p. 39.2-40.3 °C. 'H NMR (400 MHz, CDCls), 6 (ppm) 1.16* (s, 0.3H),
1.18* (s, 0.3H), 1.23 (s, 3H), 1.24 (s, 3H), 2.57 (dt, 1H, J = 13.8, 6.9 Hz), 2.77* (dd,
0.1H, J = 13.9, 7.0 Hz), 4.09* (s, 0.2H), 6.07 (s, 1H), 6.91 (dd, 1H, J=9.1, 4.7 Hz),
6.93-6.97* (m, 0.1H), 7.14 (td, 1H, J= 8.4, 2.8 Hz), 7.20* (dd, 0.1H, J = 8.5, 3.0 Hz),
7.29 (dd, 1H, J = 9.2, 3.0 Hz), 7.51* (dd, 0.1H, J = 8.1, 3.1 Hz), 11.71* (s, 0.1H),
11.81 (s, 1H), 15.05 (s, 1H); '*C NMR (100 MHz, CDCl;),  (ppm) 18.0*, 19.9, 35.4,
37.9%, 51.3*%, 92,6, 113.6 (d, 2J = 23.5), 115.7* (d, 2J = 23.4), 118.4 (d, 3J = 6.4),
119.9 (d, 3J = 7.3), 120.1* (d, 3J = 7.2), 121.4* (d, 3J = 6.5), 123.0 (d, 2J = 23.4),
124.8* (d, 2/ =23.7), 154.9* (d, 'J=237.6), 155.2 (d, 'J=236.4), 158.6 (d, 7= 0.9),
159.1* (d, 47 = 1.5), 192.1, 194.7 (d, 4J = 2.5), 199.6* (d, *J = 2.7), 207.2*; * = keto



(minor) tautomer; IR (KBr), v (cm™!) 3320, 2982, 2885, 1752, 1703, 1575, 1484, 1398,
1319, 1270, 1173, 1076, 1039, 911, 867, 820, 777, 729, 668, 613; HRMS (ESI): calc.
for C|,H3FO; [M+Na]* 247.0746, found 247.0746.
1-(2-Hydroxyphenyl)-3-phenylpropane-1,3-dione (1k).

It was provided by the Energy Chemical web.
1-(Furan-2-yl)-3-(2-hydroxyphenyl)propane-1,3-dione (11).

Yield: 69%. Characteristic: a crystalline yellow soild as a 1:4 mixture of keto/enol
tautomers. 'H NMR (400 MHz, CDCl;), 6 (ppm) 4.50* (s, 0.5H), 6.59* (d, 0.25H, J =
2.1 Hz), 6.60 (dd, 1H, J= 3.5, 1.7 Hz), 6.78 (s, 1H), 6.92 (t, 1H, J= 7.2 Hz), 6.95* (s,
0.25H), 6.99 (d, 1H, J = 8.2 Hz), 7.00* (s, 0.25H), 7.17 (d, 1H, J = 3.5 Hz), 7.35* (d,
0.25H, J = 3.6 Hz), 7.43-7.48 (m, 1H), 7.48-7.53* (m, 0.25H), 7.61 (s, 1H), 7.62* (s,
0.25H), 7.77 (dd, 1H, J= 8.0, 1.3 Hz), 7.79* (d, 0.25H, J= 1.5 Hz), 11.89* (s, 0.25H),
12.08 (s, 1H), 15.08 (s, 1H); * = keto (minor) tautomer. >
1-(2-Hydroxyphenyl)-3-(thiophen-2-yl)propane-1,3-dione (1m).

Yield: 60%. Characteristic: a crystalline yellow soild as a 1:2.5 mixture of keto/enol
tautomers. 'H NMR (400 MHz, CDCls), & (ppm) 4.55* (s, 0.8H), 6.68 (s, 1H), 6.90 (d,
1H, J=7.3 Hz), 6.93* (s, 0.4H), 6.99 (d, 1H, J = 8.4 Hz), 6.99* (d, 0.4H, J = 8.4 Hz),
7.13-7.20 (m, 1H), 7.13-7.20* (m, 0.4H), 7.45 (t, 1H, J = 8.4 Hz), 7.50* (d, 0.4H, J =
7.2 Hz), 7.59 (d, 1H, J = 4.5 Hz), 7.68-7.74* (m, 0.4H), 7.68-7.74 (m, 1H), 7.77 (d,
1H, J= 3.6 Hz), 7.83* (t, 0.8H, J = 6.4 Hz), 11.92* (s, 0.4H), 11.97 (s, 1H), 15.65 (s,
1H); * = keto (minor) tautomer.’

3-(2-Hydroxyphenyl)-3-oxopropanal (1n).

Yield: 72%. Characteristic: a crystalline white solid as a hemiacetal tautomers. 'H
NMR (400 MHz, CDCls), & (ppm) 2.89 (dd, 1H, J = 16.8, 4.6 Hz), 3.03 (dd, 1H, J =
16.8, 3.3 Hz), 3.74 (d, 1H, J = 3.1 Hz), 5.89 (dd, 1H, J= 7.5, 3.8 Hz), 6.93-7.10 (m,
2H), 7.45-7.57 (m, 1H), 7.89 (dd, 1H, J="7.8, 1.4 Hz).
3-(2-Hydroxy-4-methoxyphenyl)-3-oxopropanal (10).

Yield: 73%. Characteristic: a crystalline white solid as a hemiacetal tautomers. m.p.
140.9-141.7 °C. 'H NMR (400 MHz, DMSO-dy), & (ppm) 2.60 (dd, 1H, J = 16.6, 4.6
Hz), 2.95 (dd, 1H, J = 16.6, 2.4 Hz), 3.81 (s, 3H), 5.78 (dd, 1H, J = 8.4, 4.6 Hz), 6.51
(d, 1H, J = 2.2 Hz), 6.62 (dd, 1H, J = 8.7, 2.3 Hz), 7.58 (d, 1H, J = 5.0 Hz), 7.66 (d,
1H, J = 8.8 Hz); 3C NMR (100 MHz, DMSO-dy), & (ppm) 43.9, 55.8, 95.3, 101.6,
109.2, 114.8, 127.4, 160.3, 165.7, 189.6; IR (KBr), v (cm™') 3236, 3074, 2926, 2860,
1649, 1605, 1452, 1360, 1256, 1198, 1148, 1103, 1107, 1016, 978, 860, 818, 773, 727,



679, 635; HRMS (ESI): calc. for C1oH;0O4 [M+Na]* 217.0477, found 217.0476.7
3-(5-Fluoro-2-hydroxyphenyl)-3-oxopropanal (1p).

Yield: 83%. Characteristic: a crystalline white solid as a hemiacetal tautomers. m.p.
202.7-203.4 °C. '"H NMR (400 MHz, DMSO-dg), 6 (ppm) 2.70 (dd, 1H, J=16.7, 4.1
Hz), 3.02-3.11 (m, 1H), 5.83 (dd, 1H, J= 8.2, 4.0 Hz), 7.07 (dd, 1H, J = 8.8, 4.3 Hz),
7.35-7.47 (m, 2H), 7.62 (dd, 1H, J=4.9, 1.2 Hz); *C NMR (100 MHz, DMSO-dy), &
(ppm) 43.9, 95.2, 110.5 (d, 2J = 23.0 Hz), 120.4 (d, 3J = 7.4 Hz), 121.4 (d,3J = 6.2
Hz), 123.5 (d, 2J=24.1 Hz), 154.6 (d, *J= 1.2 Hz), 156.5 (d, 'J = 237.5 Hz), 190.7 (d,
4] = 1.6 Hz); IR (KBr), v (cm™!) 3277, 1665, 1616, 1483, 1440, 1391, 1329, 1269,
1238, 1175, 1096, 1055, 1005, 897, 833, 690; HRMS (ESI): calc. for CoH;FO;
[M+Na]* 205.0277, found 205.0271.

3-(2-Hydroxy-5-nitrophenyl)-3-oxopropanal (1q).

Yield: 82%. Characteristic: a crystalline yellow solid as a hemiacetal tautomers. m.p.
143.2-143.7 °C. 'H NMR (400 MHz, DMSO-dy), & (ppm) 2.81 (dd, 1H, J = 16.6, 3.8
Hz), 3.20 (dd, 1H, J = 16.6, 2.8 Hz), 6.01 (dd, 1H, J=17.5, 3.5 Hz), 7.26 (d, 1H, J =
9.1 Hz), 8.01 (d, 1H, J=4.3 Hz), 8.38 (dd, 1H, J=9.1, 2.9 Hz), 8.45 (d, I1H, J=2.9
Hz; 3C NMR (100 MHz, DMSO-dg), 8 (ppm) 43.8, 96.4, 120.1, 120.5, 121.5, 130.5,
141.3, 162.7, 189.9; IR (KBr), v (cm™') 3468, 3125, 3063, 2928, 2864, 1681, 1605,
1585, 1521, 1475, 1437, 1344, 1275, 1221, 1101, 976, 937, 885, 851, 797, 733, 707,
627; HRMS (ESI): calc. for CoH;NOs [M+Na]* 232.0222, found 232.0222.
1-(2-Hydroxy-5-nitrophenyl)butane-1,3-dione (1r).

Yield: 44%. Characteristic: a crystalline yellow solid as a 1:6.7 mixture of
enol/hemiacetal tautomers. m.p. 152.1-153.9 °C. 'H NMR (400 MHz, DMSO-dy), &
(ppm) 1.70 (s, 3H), 2.22* (s, 0.45H), 2.85 (d, 1H, J=16.4 Hz), 3.22 (d, 1H, J=15.5
Hz), 6.74* (s, 0.15H), 7.16* (d, 0.15H, J= 9.1 Hz), 7.24 (d, 1H, J= 9.1 Hz), 7.51 (s,
1H, 2-OH), 8.28* (ddd, 0.15H, J = 17.4, 9.1, 2.8 Hz), 8.38 (dd, 1H, J = 9.1, 2.6 Hz),
8.47 (d, 1H, J = 2.6 Hz), 8.59* (dd, 0.15H, J = 17.6, 2.6 Hz), 12.39* (s, 0.15H),
16.12* (s, 0.15H); *C NMR (100 MHz, DMSO-dg), & (ppm) 20.0*, 27.3, 47.9,
100.9*, 103.6, 118.2*, 118.7*, 119.9, 120.2, 121.6, 125.5%, 128.6*, 130.3, 139.6%*,
141.1, 163.0, 164.3*, 186.4*, 190.5, 194.9%; * = enol (minor) tautomer; IR (KBr), v
(cm™) 3276, 3132, 3089, 2960, 2920, 1585, 1481, 1342, 1288, 1197, 1116, 1049, 912,
864, 812, 748, 713, 638; HRMS (ESI): calc. for C;(HyNOs [M+Na]" 246.0378, found
246.0372.

1-(1-Hydroxynaphthalen-2-yl)butane-1,3-dione (1s).



Yield: 88%. Characteristic: a crystalline white solid as a hemiacetal tautomers. m.p.
164.4-165.4 °C. '"H NMR (400 MHz, DMSO-d¢) & (ppm) 1.68 (s, 3H), 2.78 (d, 1H, J
= 15.8 Hz), 3.19 (d, 1H, J = 15.8 Hz), 7.18 (d, 2H, J = 6.4 Hz), 743 (t, IH, J = 7.4
Hz), 7.63 (t, 1H, J= 7.7 Hz), 7.88 (d, 1H, J = 8.0 Hz), 8.10 (d, 1H, J=9.0 Hz), 9.35
(d, 1H, J = 8.6 Hz); 13C NMR (100 MHz, DMSO-ds), & (ppm) 27.4, 49.6, 101.7,
111.3,119.5, 124.4, 124.7, 128.5, 128.6, 129.3, 130.7, 137.2, 160.4, 193.3; IR (KBr),
v (em™) 3261, 2927, 2864, 1633, 1597, 1506, 1438, 1379, 1220, 1155, 1124, 1070,
968, 864, 840, 746, 684; HRMS (ESI): calc. for C4H,0; [M+Na]* 251.0684, found
251.0684.

3-(Furan-2-yl)-2-methyl-4 H-chromen-4-one (3a).

Yield: 78%. White soild. m.p. 92.8-93.6 °C. 'H NMR (600 MHz, CDCl3), & (ppm)
2.59 (s, 3H), 6.52 (dd, 1H, J = 3.2, 1.8 Hz), 6.97 (d, 1H, J = 3.2 Hz), 7.35-7.39 (m,
1H), 7.40 (d, 1H, J=8.4 Hz), 7.50 (d, 1H, J= 1.8 Hz), 7.59-7.64 (m, 1H), 8.23 (d, 1H,
J=7.9 Hz); 3C NMR (150 MHz, CDCls), 8 (ppm) 20.5, 111.3, 112.4, 114.3, 117.7,
123.1, 125.1, 126.3, 133.5, 141.8, 145.9, 155.5, 164.8, 175.3; IR (KBr), v (cm™!) 3105,
3065, 2930, 1967, 1733, 1624, 1541, 1460, 1394, 1352, 1286, 1220, 1150, 1103, 1004,
900, 819, 742, 648; HRMS (ESI): calc.for Ci4H;(0; [M+Na]" 249.0528, found
249.0525.

7 8 8a10 2
6 4a | 3 '01I
5 04 3'\ : 5'
3a
H,H-COSY HSQC HMBC
. DEPT . X .
Position On e (1359) 8¢ cross-signal cross-signal cross-signal
with oy with 0y(d¢) with 0y(3d¢)
2 164.8 2.59(164.8)
3 114.3 2.59(114.3)
4 175.3 8.23(175.3)
5 8.23(d, 7.9) 126.3 126.3 7.35-7.39 8.23(126.3)
6 7.35-7.39 (m) 125.1 125.1 7.59-7.64,8.23 7.35-7.39(125.1)
7 7.59-7.64 (m) 133.5 133.5 7.35-7.39,7.40 7.59-7.64(133.5)
8 7.40 (d, 8.4) 117.7 117.7 7.59-7.64 7.40(117.7)
8a 123.1 7.40(123.1)
4a 155.5 8.23(155.5)
2-Me 2.59(s) 20.5 20.5 2.59(20.5)
2 145.7 6.97(145.7)
3 6.97(d, 3.2) 112.4 112.4 6.52 6.97(112.4)
4 6.52(dd, 3.2, 1.8) 111.3 111.3 6.97,7.50 6.52(111.3)
5' 7.50 (d, 1.8) 141.8 141.8 6.52 7.50(141.8)




3-(Furan-2-yl)-7-hydroxy-2-methyl-4 H-chromen-4-one (3b).

Yield: 64%. White soild. m.p. 225.7-226.4 °C. 'H NMR (600 MHz, DMSO-dg), &
(ppm) 2.46 (s, 3H), 6.58 (dd, 1H, J= 3.2, 1.8 Hz), 6.80 (d, 1H, J = 3.2 Hz), 6.81 (d,
1H, J=2.2 Hz), 6.90 (dd, 1H, J=8.7,2.2 Hz), 7.74 (d, 1H, J= 1.8 Hz), 7.89 (d, 1H, J
= 8.7 Hz), 10.81 (s, 1H); '*C NMR (150 MHz, DMSO-dg), & (ppm) 19.8, 101.9, 111.1,
111.7, 112.9, 115.1, 115.2, 127.1, 142.4, 145.8, 156.7, 162.7, 164.4, 173.6; IR (KBr),
v (em™) 3160, 3065, 2958, 2925, 1742, 1631, 1587, 1539, 1475, 1394, 1346, 1265,
1223, 1161, 1109, 1016, 989, 899, 820, 737, 662; HRMS (ESI): calc. for C4H;(04
[M+Na]" 265.0477, found 265.0468.

3-(Furan-2-yl)-7-methoxy-2-methyl-4 H-chromen-4-one (3c).

Yield: 79%. White soild. m.p. 118.4-119.2 °C. '"H NMR (400 MHz, CDCls), 6 (ppm)
2.54 (s, 3H), 3.86 (s, 3H), 6.51 (dd, 1H, J = 3.2, 1.0 Hz), 6.77 (d, 1H, J = 3.2 Hz),
6.91 (dd, 1H, J=8.9, 1.7 Hz), 6.94 (d, 1H, J= 1.7 Hz), 7.48 (d, 1H, J= 1.0 Hz), 8.10
(d, 1H, J = 8.9 Hz); 3C NMR (100 MHz, CDCl;), é (ppm) 20.3, 55.8, 99.9, 111.2,
112.3, 114.0, 114.4, 116.9, 127.6, 141.7, 146.0, 157.2, 163.9, 164.2, 174.8; IR (KBr),
v (em™) 3091, 2956, 2925, 2858, 1737, 1618, 1575, 1500, 1434, 1381, 1346, 1247,
1194, 1155, 1105, 1028, 920, 824, 723, 694; HRMS (ESI): calc. for C;sH;,04
[M+Na]*" 279.0633, found 279.0630.

3-(Furan-2-yl)-2,6-dimethyl-4 H-chromen-4-one (3d).

Yield: 77%. Yellow oil. 'TH NMR (600 MHz, CDCls), & (ppm) 2.41 (s, 3H), 2.55 (s,
3H), 6.51 (dd, 1H, J=3.2, 1.8 Hz), 6.95 (d, 1H, J=3.2 Hz), 7.27 (d, 1H, J= 8.5 Hz),
7.40 (d, 1H, J = 8.5Hz), 7.48 (d, 1H, J = 1.8 Hz), 7.98 (s, 1H); 3C NMR (150 MHz,
CDCl), 6 (ppm) 20.4, 21.0, 111.2, 112.2, 114.1, 117.4, 122.7, 125.5, 134.7, 135.0,
141.7, 146.1, 153.8, 164.6, 175.3; IR (KBr), v (cm™) 3141, 3042, 2978, 2920, 1726,
1645, 1550, 1489, 1431, 1396, 1352, 1284, 1232, 1146, 1026, 976, 893, 822, 741, 671;
HRMS (ESI): calc. for C;sH;,05; [M+Na]* 263.0684, found 263.0679.
6-Bromo-3-(furan-2-yl)-2-methyl-4 H-chromen-4-one (3e).

Yield: 75%. White soild. m.p. 104.8-105.4 °C. 'H NMR (400 MHz, CDCls), & (ppm)
2.58 (s, 3H), 6.52 (dd, 1H, J=3.2, 1.8 Hz), 6.97 (d, 1H, J= 3.2 Hz), 7.28 (d, 1H, J =
8.8 Hz), 7.49 (d, 1H, J = 1.8 Hz), 7.67 (dd, 1H, J = 8.8, 2.3 Hz), 8.30 (d, 1H, J=2.3
Hz); 3C NMR (100 MHz, CDCl3), & (ppm) 20.6, 111.3, 112.7, 114.3, 118.4, 119.7,
124.3, 128.8, 136.4, 141.9, 145.4, 154.2, 164.9, 173.9; IR (KBr), v (cm™") 3090, 2924,



2862, 1745, 1633, 1543, 1440, 1384, 1344, 1265, 1217, 1147, 1083, 1012, 898, 813,
738, 661; HRMS (ESI): calc. for C14HyBrO; [M+Na]* 326.9633, found 326.9629.
6-Fluoro-3-(furan-2-yl)-2-methyl-4 H-chromen-4-one (3f).

Yield: 78%. White soild. m.p. 102.2-102.8 °C. '"H NMR (600 MHz, CDC]ls), 6 (ppm)
2.55 (s, 3H), 6.49 (dd, 1H, J = 3.3, 1.8 Hz), 6.95 (d, 1H, J = 3.3 Hz), 7.27-7.31 (m,
1H), 7.36 (dd, 1H, J=9.1,4.2 Hz), 7.46 (d, 1H, J= 1.8 Hz), 7.78 (dd, 1H, J= 8.3, 3.1
Hz); 3C NMR (150 MHz, CDCls), & (ppm) 20.5, 110.9 (d, 2J = 23.6 Hz), 111.3,
112.6, 113.6, 119.9 (d, 3J = 8.1 Hz), 121.6 (d, 2J = 25.3 Hz), 124.1 (d, 3*J = 7.4 Hz),
141.9, 145.5, 151.6, 159.5 (d, 'J = 244.9 Hz), 165.0, 174.4 (d, “J = 1.7 Hz); IR (KBr),
v (cm™1) 3160, 3065, 2958, 2925, 1742, 1631, 1587, 1539, 1475, 1394, 1346, 1265,
1223, 1161, 1109, 1016, 989, 899, 820, 737, 662; HRMS (ESI): calc. for C;4HoFO;
[M+Na]* 267.0433, found 267.0426.
3-(Furan-2-yl)-2-isopropyl-4H-chromen-4-one (3g).

Yield: 86%. White soild. m.p. 56.5-57.4 °C. 'H NMR (400 MHz, CDCl;), & (ppm)
1.33 (s, 3H), 1.35 (s, 3H), 3.32 (hept, 1H, J = 6.8 Hz), 6.52 (dd, 1H, J=3.2, 1.8 Hz),
6.75 (d, 1H, J= 3.2 Hz), 7.36-7.39 (m, 1H), 7.46 (d, 1H, J=8.4 Hz), 7.52 (d, 1H, J =
1.8 Hz), 7.60-7.69 (m, 1H), 8.23 (d, 1H, J = 7.9 Hz); 13C NMR (100 MHz, CDCly), &
(ppm) 20.3,31.9, 111.2, 112.2, 112.8, 117.7, 123.2, 125.1, 126.3, 133.5, 142.2, 145.6,
155.7, 172.3, 176.2; IR (KBr), v (cm™) 2980, 2930, 1726, 1651, 1553, 1468, 1395,
1364, 1288, 1229, 1117, 1065, 1016, 980, 912, 868, 814, 743, 673; HRMS (ESI): calc.
for CiH 1405 [M+Na]" 277.0841, found 277.0842.
3-(Furan-2-yl)-2-isopropyl-7-methoxy-4 H-chromen-4-one (3h).

Yield: 75%. White soild. m.p. 88.5-89.4 °C. 'H NMR (600 MHz, CDCl;), & (ppm)
1.32 (s, 3H), 1.33 (s, 3H), 3.29 (hept, 1H, J = 6.8 Hz), 3.89 (s, 3H), 6.51 (dd, 1H, J =
3.2,1.9 Hz), 6.72 (d, 1H, J=3.2 Hz), 6.84 (d, 1H, J=2.3 Hz), 6.93 (dd, 1H, J = 8.9,
23 Hz), 7.50 (d, 1H, J = 1.9 Hz), 8.11 (d, 1H, J = 8.9 Hz); *C NMR (150 MHz,
CDCl;), & (ppm) 20.3, 31.7, 55.9, 99.9, 111.1, 112.1, 112.6, 114.5, 117.1, 127.7,
142.2, 145.8, 157.4, 164.1, 171.8, 175.6; IR (KBr), v (cm™') 3098, 2974, 2930, 2880,
1730, 1630, 1499, 1442, 1404, 1350, 1250, 1202, 1159, 1103, 1067, 1020, 955, 912,
820, 731, 681; HRMS (ESI): calc. for C17H;s04 [M+Na]* 307.0946, found 307.0943.
6-Bromo-3-(furan-2-yl)-2-isopropyl-4 H-chromen-4-one (3i).

Yield: 68%. Yellow soild. m.p. 106.9-107.8 °C. 'H NMR (600 MHz, CDCl;), 6 (ppm)
1.32 (s, 3H), 1.33 (s, 3H), 3.33 (hept, 1H, J=6.8 Hz), 6.52 (dd, 1H, J=3.2, 1.9 Hz),
6.75 (d, 1H, J=3.2 Hz), 7.36 (d, 1H, J=8.9 Hz), 7.52 (d, 1H, J=1.9 Hz ), 7.71 (dd,
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1H, J = 8.9, 2.4 Hz), 8.33 (d, 1H, J = 2.4 Hz); '3C NMR(150 MHz, CDCls), & (ppm)
20.2,31.9,111.2,112.5,113.0, 118.5, 119.8, 124.6, 128.9, 136.5, 142.4, 145.1, 154.5,
172.5, 174.8; IR (KBr), v (cm™') 3067, 2978, 2928, 2866, 1946, 1792, 1736, 1643,
1547, 1462, 1431, 1344, 1265, 1221, 1140, 1061, 1011, 890, 824, 735, 687; HRMS
(ESI): calc. for CicH3BrO; [M+Na]* 354.9946, found 354.9942.
6-Fluoro-3-(furan-2-yl)-2-isopropyl-4 H-chromen-4-one (3j).

Yield: 65%. White soild. m.p. 78.0-78.6 °C. 'H NMR (400 MHz, CDCl;), & (ppm)
1.32 (s, 3H), 1.33 (s, 3H), 3.33 (hept, 1H, J= 6.9 Hz), 6.51 (dd, 1H, J= 3.3, 1.9 Hz),
6.75 (d, 1H, J = 3.3 Hz), 7.33-7.38 (m, 1H), 7.44-7.48 (m, 1H), 7.51 (d, 1H, J=1.9
Hz), 7.83 (dd, 1H, J= 8.2, 3.1 Hz); 3C NMR (100 MHz, CDCl3), & (ppm) 20.2, 31.9,
1109 (d,2J=23.6 Hz), 111.2,112.2, 112.3,119.9 (d, 3J=8.0 Hz), 121.7 (d, 2] =25.4
Hz), 124.3 (d, 3J = 7.4 Hz), 142.3, 145.2, 151.9 (d, 4/ = 1.3 Hz), 159.5 (d, 'J = 244.8
Hz), 172.6, 175.3 (d, 7= 2.1 Hz); IR (KBr), v (cm™") 3134, 3084, 2972, 2926, 2874,
1726, 1638, 1549, 1472, 1400, 1354, 1261, 1148, 1111, 1069, 1013, 984, 895, 829,
760, 737, 679, 640, 600; HRMS (ESI): calc. for C;sH3FO; [M+Na]" 295.0746, found
295.0743.

3-( Furan-2-yl)-2-phenyl-4 H-chromen-4-one (3k).

Yield: 89%. Yellow soild. m.p. 133.8-134.4 °C. '"H NMR (400 MHz, CDCls), & (ppm)
6.47 (dd, 1H, J=3.3, 1.8 Hz), 6.74 (d, 1H, J= 3.3 Hz), 7.31 (d, 1H, J= 1.8 Hz), 7.35-
7.45 (m, 6H), 7.52 (d, 1H, J = 8.4 Hz), 7.65-7.69 (m, 1H), 8.30 (d, 1H, J = 7.9 Hz);
I3C NMR (100 MHz, CDCl;), 6 (ppm) 111.6, 112.8, 113.5, 118.1, 123.3, 125.4, 126.4,
128.3, 128.8, 130.6, 133.6, 134.0, 142.0, 145.3, 155.9, 162.8, 176.4; IR (KBr), v
(cm™!) 3148, 3074, 2974, 2924, 1740, 1641, 1545, 1462, 1389, 1354, 1294, 1229,
1117, 1061, 1007, 889, 819, 750, 698; HRMS (ESI): calc. for C;yH;,03 [M+Na]*
311.0684, found 311.0678.

2,3-Di(furan-2-yl)-4H-chromen-4-one (31).

Yield: 68%. Yellow soild. m.p. 161.4-162.3 °C. '"H NMR (600 MHz, CDCls), & (ppm)
6.28 (d, 1H, J=3.6 Hz), 6.48 (dd, 1H, J= 3.6, 1.6 Hz), 6.59 (dd, 1H, J=3.2, 1.9 Hz),
6.66 (d, 1H, J=3.2 Hz), 7.40-7.42 (m, 1H), 7.54 (d, 1H, J= 1.9 Hz), 7.55 (d, 1H, J =
8.4 Hz), 7.57 (d, 1H, J = 1.6 Hz), 7.67-7.71 (m, 1H), 8.24 (dd, 1H, J = 7.9, 1.4 Hz);
3C NMR (150 MHz, CDCl;), 6 (ppm) 111.1, 111.9, 112.4, 112.5, 116.4, 118.0, 123.4,
125.5, 126.3, 134.0, 142.5, 144.6, 145.7, 145.8, 153.9, 155.4, 176.3; IR (KBr), v
(cm™) 3128, 3040, 2976, 2924, 2868, 1726, 1639, 1570, 1458, 1375, 1254, 1211,
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1153, 1123, 1075, 1015, 961, 880, 839, 754; HRMS (ESI): calc. for C;7H;(O4
[M+Na]*301.0477, found 301.0474.

3-(Furan-2-yl)-2-(thiophen-2-yl)-4 H-chromen-4-one (3m).

Yield: 80%. Yellow soild. m.p. 132.7-133.2 °C. 'H NMR (600 MHz, CDCls), & (ppm)
6.61 (dd, 1H, J= 3.2, 1.9 Hz), 6.65 (d, 1H, J = 3.2 Hz), 7.00-7.07 (m, 1H), 7.16 (d,
1H, J=3.8 Hz), 7.38-7.41 (m, 1H), 7.50-7.57 (m, 2H), 7.57 (d, 1H, J= 1.9 Hz), 7.65-
7.70 (m, 1H), 8.22 (dd, 1H, J = 7.9, 1.4 Hz); *C NMR (150 MHz, CDCl;), & (ppm)
111.3, 112.0, 113.2, 117.8, 123.1, 125.4, 126.3, 127.8, 131.3, 131.7, 134.0, 134.5,
142.9. 144.5, 155.5, 158.2, 176.5; IR (KBr), v (cm™') 3867, 3253, 3117, 2960, 2936,
2856, 1630, 1553, 1468, 1418, 1369, 1294, 1232, 1131, 1043, 1013, 949, 862, 812,
752, 716; HRMS (ESI): calc. for C{7H;0O5S [M+Na]" 317.0248, found 317.0246.
3-(Furan-2-yl)-4 H-chromen-4-one (3n).

Yield: 27%. White soild. m.p. 135.3-136.1 °C. '"H NMR (600 MHz, CDC]ls), 6 (ppm)
6.48 (dd, 1H, J=3.2,1.8 Hz ), 7.34 (d, 1H, J = 3.2 Hz), 7.36-7.40 (m, 2H), 7.43 (d,
1H, J = 8.4 Hz), 7.60-7.63 (m, 1H), 8.27 (dd, 1H, J = 8.0, 1.5 Hz), 8.42 (s, 1H); 13C
NMR(150 MHz, CDCls), 6 (ppm) 111.2, 111.8, 116.2, 118.2, 124.1, 125.3, 126.1,
133.6, 141.2, 145.5, 151.4, 155.7, 173.9; IR (KBr), v (cm™!) 3125, 3090, 1940, 1730,
1649, 1609, 1554, 1460, 1412, 1350, 1280, 1225, 1151, 1107, 1004, 827, 746, 700;
HRMS (ESI): calc. for C;3HgO3 [M+Na]* 235.0371, found 235.0369.8
3-(Furan-2-yl)-7-methoxy-4H-chromen-4-one (30).

Yield: 29%. White soild. m.p. 161.9-162.5 °C. 'H NMR (400 MHz, CDCls), 6 (ppm)
3.87 (s, 3H), 6.49 (dd, 1H, J=3.3, 1.8 Hz), 6.81 (d, 1H, J= 3.3 Hz), 6.96 (dd, 1H, J
=8.9,2.4 Hz), 7.33 (d, 1H, J=2.4 Hz), 7.38 (d, 1H, J= 1.8 Hz), 8.17 (d, IH, J= 8.9
Hz), 8.36 (s, 1H); 3C NMR(100 MHz, CDCl;), 8 (ppm) 55.9, 100.2, 111.2, 111.8,
114.8, 116.2, 118.1, 127.5, 141.1, 145.7, 151.2, 157.6, 164.1, 173.5; IR (KBr), v
(cm™!) 3153, 3094, 2930, 2852, 1609, 1443, 1362, 1267, 1221, 1192, 1105, 1061,
1015, 905, 853, 816, 740; HRMS (ESI): calc. for C4H;004 [M+Na]* 265.0477, found
265.0473.8

6-Fluoro-3-(furan-2-yl)-4 H-chromen-4-one (3p).

Yield: 29%. Yellow soild. m.p. 137.2-137.8 °C. '"H NMR (600 MHz, CDCls), & (ppm)
6.50 (dd, 1H, J =3.2, 1.8 Hz), 7.33 (d, 1H, J = 3.2 Hz), 7.35-7.39 (m, 1H), 7.40 (d,
1H, J=1.8 Hz), 7.48 (dd, 1H, J=9.2,4.2 Hz), 7.91 (dd, 1H, J= 8.3, 3.1 Hz), 8.46 (s,
1H); 3C NMR (150 MHz, CDCl;), 8 (ppm) 111.0 (d, 2/ = 23.7 Hz), 111.5, 111.9,
115.8, 120.4 (d, 3J = 8.1 Hz), 122.0 (d, 2J = 25.5 Hz), 125.3 (d, 3*J = 7.3 Hz), 141.5,
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145.2, 151.7, 152.1 (d, 47 = 1.3 Hz), 159.7 (d, 'J = 245.5 Hz), 173.3 (d, 4/ = 2.2 Hz);
IR (KBr), v (ecm™) 3119, 3067, 2968, 2916, 2849, 1641, 1558, 1470, 1404, 1360,
1323, 1261, 1217, 1155, 1099, 1049, 1011, 887, 820, 729, 635; HRMS (ESI): calc. for
C3H,FO3 [M+Na]* 253.0277, found 253.0269.%

3-(Furan-2-yl)-6-nitro-4 H-chromen-4-one (3q).

Yield: 26%. Yellow soild. m.p. 204.2-205.6 °C. '"H NMR (400 MHz, DMSO-dy), 6
(ppm) 6.65 (dd, 1H, J=3.3, 1.8 Hz), 7.25 (d, 1H, J = 3.3 Hz), 7.80 (d, 1H, J = 1.8
Hz), 7.98 (d, 1H, J=9.2 Hz), 8.58 (dd, 1H, J=9.2, 2.7 Hz), 8.84 (d, 1H, J= 2.7 Hz),
8.94 (s, 1H); 3C NMR (100 MHz, DMSO-dg), 8 (ppm) 111.5, 111,9, 115.5, 120.9,
121.5, 123.3, 128.3, 142.7, 144.3, 144.5, 153.1, 158.2, 172.2; IR (KBr), v (cm™') 3082,
2970, 2934, 2857, 1736, 1651, 1624, 1526, 1458, 1402, 1344, 1263, 1211, 1130, 1097,
1045, 1024, 932, 903, 854, 810, 745, 700, 642; HRMS (ESI): calc. for C;3H;NOs
[M+Na]" 280.0222, found 280.0216.

3-(Furan-2-yl)-2-methyl-6-nitro-4 H-chromen-4-one (3r).

Yield: 27%. Yellow soild. m.p. 153.2-154.3 °C. '"H NMR (600 MHz, CDCls), & (ppm)
2.68 (s, 3H), 6.54 (dd, 1H, J=3.2, 1.8 Hz), 7.06 (d, 1H, J=3.2 Hz), 7.52 (d, 1H, J =
1.8 Hz), 7.58 (d, 1H, J = 9.1 Hz), 8.46 (dd, 1H, J=9.1, 2.7 Hz), 9.07 (d, 1H, J = 2.7
Hz); 3°C NMR (150 MHz, CDCl;), & (ppm) 20.6, 111.6, 113.4, 114.9, 119.6, 123.1,
127.8, 142.3, 144.6, 144.8, 158.2, 165.1, 173.7; IR (KBr), v (cm™") 3101, 2920, 2860,
1647, 1742, 1524, 1454, 1396, 1340, 1394, 1243, 1213, 1107, 1028, 897, 816, 748,
899, 679; HRMS (ESI): calc. for C14HoNOs [M+Na]* 294.0378, found 294.0374.
3-(Furan-2-yl)-2-methyl-4 H-benzo[h]chromen-4-one (3s).

Yield: 53%. White soild. m.p. 120.5-121.4 °C. '"H NMR (600 MHz, CDCls), & (ppm)
2.58 (s, 3H), 6.57 (dd, 1H, J=3.2, 1.8 Hz), 7.02 (d, 1H, J= 3.2 Hz), 7.40 (d, 1H, J =
9.0 Hz), 7.56 (d, 1H, J= 1.8 Hz), 7.57-7.59 (m, 1H), 7.70-7.73 (m, 1H), 7.84 (d, 1H, J
= 8.0 Hz), 7.98 (d, 1H, J= 9.0 Hz), 10.05 (d, 1H, J = 8.7 Hz); 3C NMR (150 MHz,
CDCl), o (ppm) 19.9, 111.3, 112.5, 116.2, 116.6, 117.3, 126.5, 127.1, 128.3, 129.2,
130.6, 130.7, 135.3, 142.0, 146.2, 156.6, 162.3, 177.1; IR (KBr), v (cm™") 3113, 3053,
2960, 2925, 2858, 1971, 1917, 1728, 1612, 1510, 1434, 1406, 1340, 1252, 1151, 1078,
1022, 908, 862, 814, 756; HRMS (ESI): calc. for C;sH;,0; [M+Na]* 299.0684, found
299.0678.

4H-Chromen-4-one (3n*).

Yield: 45%. White soild. m.p. 58.6-59.6 °C. 'H NMR (400 MHz, CDCl;), & (ppm)
6.32 (d, 1H, J = 6.1 Hz), 7.36-7.44 (m, 2H), 7.63-7.67 (m, 1H), 7.84 (d, 1H, J=6.0

13



Hz), 8.18 (dd, 1H, J = 8.0, 1.6 Hz); '*C NMR (100 MHz, CDCl), 6 (ppm) 113.1,

118.3, 125.0, 125.3, 125.9, 133.9, 155.4, 156.6, 177.7; IR (KBr), v (cm™") 3070, 3041,

2964, 2933, 1733, 1639, 1562, 1462, 1404, 1332, 1244, 1191, 1128, 1031, 1001, 960,

848, 759, 678; HRMS (ESI): calc. for CyHgO, [M+Na]" 169.0265, found 169.0259.°
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