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Analytic data of furan products 3

Dimethyl 2-phenylfuran-3,4-dicarboxylate (3aa).! Colorless liquid, 25 mg, yield 79%, Rf = 0.31
(PE/EtOAc = 5/1, v/v). TH NMR (400 MHz, CDCls): 6 7.97 (s, 1H, ArH), 7.70 (d, J = 7.8 Hz, 2H, ArH), 7.44—
7.38 (m, 3H, ArH), 3.91 (s, 3H), 3.85 (s, 3H). 13C NMR (101 MHz, CDCls): & 164.8, 162.2, 154.1, 146.2, 129.4,
128.7,128.4,126.4,119.7, 113.5,52.7,51.9.

Dimethyl 2-(4-methylphenyl)furan-3,4-dicarboxylate (3ab).! White solid, m.p. 99-101 °C, 30 mg, yield
89%, Ry = 0.56 (PE/EtOAC = 5/1, v/v). *H NMR (400 MHz, CDCl): & 7.94 (s, 1H, ArH), 7.60 (d, J = 8.2 Hz, 2H,
ArH), 7.22 (d, J = 8.3 Hz, 2H, ArH), 3.90 (s, 3H), 3.85 (s, 3H), 2.38 (s, 3H). 13C NMR (101 MHz, CDCls): & 164.8,
162.3, 154.5, 145.9, 139.6, 129.3, 126.4, 125.9, 119.7, 112.8, 52.6, 51.9, 21.3.

Dimethyl 2-(4-methoxyphenyl)furan-3,4-dicarboxylate (3ac).! White solid, m.p. 54-55 °C, 21 mg, yield
59%, Ry = 0.39 (PE/EtOAC = 5/1, v/v). *H NMR (400 MHz, CDCls): & 7.91 (s, 1H, ArH), 7.67 (d, J = 8.9 Hz, 2H,
ArH), 6.94 (d, J = 8.9 Hz, 2H, ArH), 3.89 (s, 3H), 3.85 (s, 3H), 3.84 (s, 3H). 3C NMR (101 MHz, CDCls): & 164.9,
162.3, 160.5, 154.7, 145.7, 128.2,121.4, 119.7, 114.1, 112.0, 55.3, 52.5, 51.9.

Dimethyl 2-(4-fluorophenyl)furan-3,4-dicarboxylate (3ad). White solid, m.p. 95-97 °C, 30 mg, yield
87%, Rf = 0.56 (PE/EtOAc = 5/1, v/v). IR (KBr): v = 3154, 2955, 1730, 1601, 1506, 842 cm. 'H NMR (400
MHz, CDCls): & 7.95 (s, 1H, ArH), 7.76—=7.69 (m, 2H, ArH), 7.15—7.08 (m, 2H, ArH), 3.90 (s, 3H), 3.86 (s, 3H).
13C NMR (101 MHz, CDCl3): 6 164.6, 163.3 (d, Jr.c= 250.5 Hz), 162.0, 153.6, 146.1, 128.7 (d, Jr-c = 8.6 Hz),
125.0(d, Jr.c=3.0Hz),119.9,115.8 (d, Jr.c=22.0 Hz), 113.3,52.7,52.0. 1°F NMR (377 MHz, CDCl3): 6§ -110.5.
HR-MS (ESI) m/z [M+H]* calcd for C14H12FOs*: 279.0663, found: 279.0667.

Dimethyl 2-(4-chlorophenyl)furan-3,4-dicarboxylate (3ae).2 White solid, m.p. 96-97 °C, 26 mg, yield
73%, Rr=0.56 (PE/EtOAc = 5/1, v/v). 'H NMR (400 MHz, CDCls): 6 7.96 (s, 1H, ArH), 7.66 (d, J = 8.7 Hz, 2H,
ArH), 7.39 (d, J = 8.9 Hz, 2H, ArH), 3.91 (s, 3H), 3.86 (s, 3H). 13C NMR (101 MHz, CDCls): & 164.6, 162.1,
153.2, 146.3, 135.5, 129.0, 127.8,127.1, 119.9, 113.9, 52.8, 52.0.

Dimethyl 2-(4-bromophenyl)furan-3,4-dicarboxylate (3af).! White solid, m.p. 80-82 °C, 33 mg, yield
79%, Rf= 0.69 (PE/EtOAc = 5/1, v/v). 'H NMR (400 MHz, CDCls): 6 7.96 (s, 1H, ArH), 7.59 (d, /= 9.0 Hz, 2H,
ArH), 7.55 (d, J = 8.9 Hz, 2H, ArH), 3.91 (s, 3H), 3.85 (s, 3H). 13C NMR (101 MHz, CDCls): & 164.5, 162.0,
153.1, 146.4,131.9, 127.9, 127.6, 123.8, 119.9, 114.0, 52.8, 52.0.

Dimethyl 2-(4-trifluoromethylphenyl)furan-3,4-dicarboxylate (3ag). White solid, m.p. 82—84 °C, 35 mg,
yield 86%, Rs = 0.41 (PE/EtOAc = 5/1, v/v). IR (KBr): v = 3147, 2960, 1731, 1621, 1509, 841 cm-.'H NMR
(400 MHz, CDCls): & 8.00 (s, 1H, ArH), 7.84 (d, J = 8.2 Hz, 2H, ArH), 7.68 (d, J = 8.3 Hz, 2H, ArH), 3.93 (s, 3H),
3.87 (s, 3H). 3C NMR (101 MHz, CDCls): 6 164.4, 161.9, 152.3, 146.8, 131.9, 131.05 (q, Jr.c = 32.6 Hz), 126.6,
125.69 (q, Jr-c = 3.8 Hz), 123.77 (q, Jrc = 272.3 Hz), 120.1, 115.2, 52.9, 52.1. 19F NMR (377 MHz, CDCl3): & -
62.9. HR-MS (ESI) m/z [M+H]* calcd for C1sH12F30s*: 329.0631, found: 329.0634.

Dimethyl 2-(4-cyanophenyl)furan-3,4-dicarboxylate (3ah). White yellow solid, m.p. 154-155 °C, 30 mg,
yield 85%, Ry = 0.31 (PE/EtOAc = 5/1, v/v). IR (KBr): v = 3160, 2961, 2230, 1748, 1609, 1503, 855 cm.. 'H
NMR (400 MHz, CDCls): & 8.02 (s, 1H, ArH), 7.83 (d, J = 8.5 Hz, 2H, ArH), 7.70 (d, J = 8.5 Hz, 2H, ArH), 3.93
(s, 3H), 3.86 (s, 3H). 13C NMR (101 MHz, CDCls): 6 164.3, 161.7, 151.5, 147.1, 132.6, 132.5, 126.6, 120.3,
118.3,115.9,112.7, 53.0, 52.1. HR-MS (ESI) m/z [M+H]* calcd for C15H12NOs*: 286.0710, found: 286.0707.

Dimethyl 2-(4-nitrophenyl)furan-3,4-dicarboxylate (3ai). Yellow white solid, m.p. 149-150 °C, 17 mg,
yield 45%, Rf = 0.46 (PE/EtOAc = 5/1, v/v). IR (KBr): v = 3143, 2958, 1729, 1518, 1491, 1339, 853 cm™. 'H
NMR (400 MHz, CDCls): & 8.28 (d, J = 8.9 Hz, 2H, ArH), 8.05 (s, 1H, ArH), 7.90 (d, J = 8.9 Hz, 2H, ArH), 3.95
(s, 3H), 3.87 (s, 3H). 13C NMR (101 MHz, CDCls): 6 164.2, 161.7, 151.2, 147.8, 147.4, 134.3, 126.9, 124.0,
120.4, 116.4, 53.0, 52.2. HR-MS (ESI) m/z [M+H]* calcd for C14H1,NO7*: 306.0608, found: 306.0616.

Dimethyl 2-(3,4-dichlorophenyl)furan-3,4-dicarboxylate (3aj). White solid, m.p. 90-92 °C, 30 mg, yield
74%, Rf = 0.57 (PE/EtOAc = 5/1, v/v). IR (KBr): v = 3153, 2953, 1731, 1560, 1384, 885, 814 cm™. 'H NMR
(400 MHz, CDCl3): & 7.97 (s, 1H, ArH), 7.84 (d, J = 2.1 Hz, 1H, ArH), 7.58 (dd, J = 8.5, 2.1 Hz, 1H, ArH), 7.49
(d, J = 8.5 Hz, 1H, ArH), 3.92 (s, 3H), 3.86 (s, 3H). 13C NMR (101 MHz, CDCls): 6 164.2, 161.9, 151.8, 146.6,
133.7, 133.1, 130.7, 128.5, 128.3, 125.6, 120.1, 114.7, 52.9, 52.1. HR-MS (ESI) m/z [M+H]* calcd for
C14H1:Cl,0s5*: 328.9978, found: 328.9978.

Dimethyl 2-(naphthalen-1-yl)furan-3,4-dicarboxylate (3ak). Light green liquid, 33 mg, yield 85%, Ry =
0.57 (PE/EtOAc = 5/1, v/v). IR (KBr): v = 3148, 2952, 1731, 1551 cm™. *H NMR (400 MHz, CDCls): 6 8.11 (s,
1H, ArH), 7.96 (d, J = 8.3 Hz, 1H, ArH), 7.92—7.88 (m, 1H, ArH), 7.84=7.79 (m, 1H, ArH), 7.67 (d, J = 7.1Hz,
1H, ArH), 7.56—7.48 (m, 3H, ArH), 3.91 (s, 3H), 3.66 (s, 3H). 13C NMR (101 MHz, CDCl5): 6 163.5, 162.3, 156.0,
147.0,133.5,131.5, 130.6, 129.0, 128.4,126.9, 126.2, 126.1, 125.1, 124.8, 119.3, 116.3, 52.2, 52.0. HR-MS
(ESI) m/z [M+H]* calcd for C1gH1505*: 311.0914, found: 311.0914.

Dimethyl 2-(naphthalen-2-yl)furan-3,4-dicarboxylate (3al). Green white solid, m.p. 105-107 °C, 29 mg,
yield 75%, Ry = 0.39 (PE/EtOAc = 10/1, v/v). IR (KBr): v = 3150, 2952, 1731, 1551 cm. *H NMR (400 MHz,
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CDCl3): 6 8.24-8.22 (m, 1H, ArH), 8.02 (s, 1H, ArH), 7.92—7.82 (m, 3H, ArH), 7.77 (dd, J = 8.7, 1.8 Hz, 1H,
ArH), 7.56=7.48 (m, 2H, ArH), 3.95 (s, 3H), 3.88 (s, 3H). 13C NMR (101 MHz, CDCls): & 164.9, 162.2, 154.2,
146.4, 133.4, 133.0, 128.6, 128.4,127.7,127.1,126.7,126.2, 126.0, 123.4,119.9, 113.8, 52.7, 52.0. HR-MS
(ESI) m/z [M+H]* calcd for C1gH1505*: 311.0914, found: 311.0915.

Diethyl 2-phenylfuran-3,4-dicarboxylate (3ba). Colorless liquid, 20 mg, yield 56%, Rs= 0.64 (PE/EtOAc
=5/1, v/v). IR (KBr): v = 3150, 2983, 2938, 1728, 1578, 1447, 772, 704 cm1, 1H NMR (400 MHz, CDCl3): &
7.96 (s, 1H, ArH), 7.71 (dd, J = 8.2, 1.6 Hz, 2H, ArH), 7.45-7.35 (m, 3H, ArH), 4.39 (q, J = 7.1 Hz, 2H), 4.32 (q,
J=7.1Hz, 2H),1.35(t,/=7.1 Hz, 6H). 3C NMR (101 MHz, CDCl3): 6 164.4,161.8, 153.7, 146.1, 129.3, 128.8,
128.6, 126.4, 120.1, 113.9, 61.8, 60.9, 14.2, 14.0. HR-MS (ESI) m/z [M+H]* calcd for C1¢H17,0s*: 289.1071,
found: 289.1072.

Diethyl 2-(4-methylphenyl)furan-3,4-dicarboxylate (3bb). Colorless liquid, 20 mg, yield 56%, Rs = 0.64
(PE/EtOAc = 5/1, v/v). IR (KBr): v = 3151, 2984, 2938, 1729, 1608, 1508 cm™1. 1H NMR (400 MHz, CDCls): 6
7.94 (s, 1H, ArH), 7.61 (d, J = 8.2 Hz, 2H, ArH), 7.22 (d, J = 8.2 Hz, 2H, ArH), 4.37 (g, J = 7.1 Hz, 2H), 4.31 (q,
J=7.1Hz, 2H), 2.38 (s, 3H), 1.35 (t, /= 7.1 Hz, 6H). 3C NMR (101 MHz, CDCls): 6 164.5, 161.9, 154.1, 145.8,
139.5, 129.3, 126.4, 126.1, 120.1, 113.3, 61.7, 60.8, 21.4, 14.2, 14.0. HR-MS (ESI) m/z [M+H]* calcd for
Ci17H100s*: 303.1227, found: 303.1227.

Diethyl 2-(4-bromophenyl)furan-3,4-dicarboxylate (3bf). Emerald liquid, 31 mg, yield 68%, Rf = 0.64
(PE/EtOAC = 5/1, v/v). IR (KBr): v= 3148, 2983, 2937, 1727, 1586, 1487, 829 cm-L. 1H NMR (400 MHz, CDCls):
57.96 (s, 1H, ArH), 7.61 (d, J = 8.8 Hz, 2H, ArH), 7.55 (d, J = 8.8 Hz, 2H, ArH), 4.38 (q, J = 7.1 Hz, 2H), 4.32
(q,J=7.1Hz, 2H), 1.35 (t, J = 7.1 Hz, 6H). 13C NMR (101 MHz, CDCls): 6 164.2, 161.7, 152.8, 146.2, 131.9,
127.9, 127.7, 123.7, 120.3, 114.4, 61.9, 61.0, 14.2, 14.0. HR-MS (ESI) m/z [M+H]* calcd for C1gH16BrOs*:
367.0176, found: 367.0177.

Ethyl 2-phenyl-4-(trifluoromethyl)furan-3-carboxylate (3ca). Colorless liquid, 22 mg, yield 57%, Rr =
0.79 (PE/EtOAc = 10/1, v/v). IR (KBr): v =3130, 2986, 2936, 1727, 1599, 1583, 1491, 765, 692 cm™. 1TH NMR
(400 MHz, CDCl3): 6 7.82—7.78 (m, 3H, ArH), 7.47-7.43 (m, 3H, ArH), 4.32 (q,J = 7.2 Hz, 2H), 1.31 (t, J= 7.1
Hz, 3H).13C NMR (101 MHz, CDCl3): 6 161.9, 159.5, 142.5 (q, Jr.c = 6.8 Hz), 130.1, 128.6, 128.5, 128.2, 121.7
(q, Jec = 267.4 Hz), 118.8 (q, Jrc = 37.5 Hz), 111.2, 61.3, 13.7. 1°F NMR (377 MHz, CDCls): § -58.9. HR-MS
(ESI) m/z [M+H]* calcd for C14H12F303*: 285.0733, found: 285.0725.

Ethyl 2-(4-methylphenyl)-4-(trifluoromethyl)furan-3-carboxylate (3cb). Colorless liquid, 20 mg, yield
54%, Rf=0.66 (PE/EtOAc = 10/1, v/v). IR (KBr): v = 3129, 2986, 2928, 1726, 1615, 1578, 1505, 822 cm*. 1H
NMR (400 MHz, CDCl3): 6 7.78 (q, J = 1.3 Hz, 1H, ArH), 7.72—7.69 (m, 2H, ArH), 7.25 (d, J = 8.0 Hz, 2H, ArH),
4.32 (q,J=7.2 Hz, 2H), 2.40 (s, 3H), 1.32 (t, J = 7.1 Hz, 3H). 13C NMR (101 MHz, CDCl3): 6 162.0, 159.9, 142.2
(a, Jrc = 7.3 Hz), 140.4, 128.9, 128.5, 125.8, 121.8 (q, Jr.c = 267.5 Hz), 118.8 (q, Jr.c = 37.5 Hz), 110.7, 61.2,
21.5, 13.7. 1°F NMR (377 MHz, CDCls): 6 -58.9. HR-MS (ESI) m/z [M+H]* calcd for CisH14F305*: 299.0890,
found: 299.0889.

Ethyl 2-(4-bromophenyl)-4-(trifluoromethyl)furan-3-carboxylate (3cf). Light Green liquid, 20 mg, yield
44%, Ry = 0.66 (PE/EtOAC = 5/1, v/v). IR (KBr): v = 2986, 2929, 1726, 1592, 1575, 1505, 822 cm-L. 1H NMR
(400 MHz, CDCl3): 6 7.84 (s, 1H, ArH), 7.75 (d, J = 8.6 Hz, 2H, ArH), 7.61 (d, J = 8.6 Hz, 2H, ArH), 4.35 (q, J =
7.1 Hz, 2H), 1.36 (t, J = 7.1 Hz, 3H). 13C NMR (101 MHz, CDCls): 6 161.7, 158.4, 142.7 (q, Jr-c = 6.8 Hz), 131.5,
130.0, 127.4, 124.7, 121.6 (q, Jr-c = 267.5 Hz), 119.0 (q, Jr.c = 37.7 Hz), 111.7, 61.5, 13.7. 19F NMR (377 MHz,
CDCls): 6 -58.9. HR-MS (ESI) m/z [M+H]* calcd for C14H11BrF305*: 362.9838, found: 362.9832.

2-Ethyl 3,4-dimethyl 5-phenylfuran-2,3,4-tricarboxylate (3am). Golden yellow liquid, 17 mg, yield 52%,
Rf=0.18 (PE/EtOAc = 10/1, v/v). IR (KBr): v = 2987, 2953, 1733, 1580, 1598, 1446, 774, 696 cm’. 1H NMR
(400 MHz, CDCl3): 6 7.96=7.90 (m, 2H, ArH), 7.52—7.42 (m, 3H, ArH), 4.39 (q, J = 7.2 Hz, 2H), 3.97 (s, 3H),
3.82 (s, 3H), 1.38 (t, J = 7.1 Hz, 3H). 13C NMR (101 MHz, CDCls): 6 163.5, 161.8, 159.6, 157.2, 139.9, 130.9,
129.1, 128.3, 127.9, 127.1, 113.6, 61.8, 53.0, 52.3, 14.1. HR-MS (ESI) m/z [M+H]* calcd for C37H17,05*:
333.0969, found: 333.0963.

Trimethyl 5-methylfuran-2,3,4-tricarboxylate (3an).3 Light yellow solid, m.p. 94-96 °C, 19 mg, yield 75%,
Rf=0.36 (PE/EtOAC = 3/1, v/v). 'H NMR (400 MHz, CDCl3): 6 3.95 (s, 3H), 3.90 (s, 3H), 3.84 (s, 3H), 2.66 (s,
3H). 13C NMR (101 MHz, CDCl3): 6 163.6, 162.3, 162.0, 157.6, 138.9, 126.1, 114.0, 53.0, 52.5, 52.1, 14.2.

Triethyl 5-phenylfuran-2,3,4-tricarboxylate (3bm). Light green liquid, 17 mg, yield 48%, Rf = 0.19
(PE/EtOAc =10/1, v/v). IR (KBr): v=2984, 2937, 1732, 1580, 1597, 1490, 774, 694 cm™1. 1H NMR (400 MHz,
CDCl3): 6 7.97-7.92 (m, 2H, ArH), 7.51-7.41 (m, 3H, ArH), 4.43 (q, J = 7.1 Hz, 2H), 4.39 (q, J = 7.1 Hz, 2H),
4.29 (q,J=7.1Hz, 2H), 1.42 (t, J = 7.1 Hz, 3H), 1.38 (t, J = 7.1 Hz, 3H), 1.29 (t, J = 7.1 Hz, 3H). 13C NMR (101
MHz, CDCls): 6§ 163.1, 161.4, 159.5, 157.3, 139.7, 130.8, 129.2, 128.2,128.0, 127.4, 113.9, 62.1,61.7, 61.3,
14.2, 14.0, 13.9. HR-MS (ESI) m/z [M+H]* calcd for C19H»:07*: 361.1282, found: 361.1284.

3,4-Diethyl 2-methyl 5-methylfuran-2,3,4-tricarboxylate (3bn). Colorless liquid, 17 mg, yield 61%, Rf=
0.21 (PE/EtOAc = 10/1, v/v). IR (KBr): v = 2984, 1723, 1600, 1564, 1440, 1388 cm™. 'H NMR (400 MHz,
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CDCl3): 6 4.41 (q, J = 7.1 Hz, 2H), 4.30 (q, J = 7.1 Hz, 2H), 3.89 (s, 3H), 2.66 (s, 3H), 1.39 (t, J = 7.1 Hz, 3H),
1.33 (t,/ = 7.1 Hz, 3H). 3C NMR (101 MHz, CDCls): 6§ 163.1, 162.2, 161.6, 157.6, 138.8, 126.4, 114.1, 62.1,
61.0,52.4,14.1, 14.0. HR-MS (ESI) m/z [M+H]* calcd for C33H1707*: 285.0969, found: 285.0970.

Methyl 2-phenylfuran-3-carboxylate (3da).* Colorless liquid, 8 mg, yield 15%, Rf = 0.54 (PE/EtOAc =
10/1, v/v). 1H NMR (400 MHz, CDCls): & 8.00-7.95 (m, 2H), 7.48-7.37 (m, 4H), 6.84 (d, J = 2.0 Hz, 1H), 3.83
(s, 3H). 13C NMR (101 MHz, CDCl3): 6 164.0, 157.6, 141.2, 129.7,129.4, 128.3,128.1, 113.5, 112.9, 51.61.

2-Ethyl 4-methyl 5-phenylfuran-2,4-dicarboxylate (3dm). White solid, m.p. 98—100 °C. 4 mg, yield 15%,
Rf=0.63 (PE/EtOAc = 3/1, v/v). IR (KBr): v = 2983, 2954, 1726, 1594, 1577, 1490, 1447, 764, 692 cm™. 1H
NMR (400 MHz, CDCl5): 6 8.11-8.02 (m, 2H, ArH), 7.57 (s, 1H, ArH), 7.48-7.45 (m, 3H, ArH), 4.40 (g, J= 7.1
Hz, 2H), 3.86 (s, 3H), 1.40 (t, /= 7.1 Hz, 3H). 13C NMR (101 MHz, CDCls): 6 163.0, 160.2, 158.3, 142.9, 130.5,
128.9, 128.6, 128.2, 120.2, 115.1, 61.3, 51.9, 14.3. HR-MS (ESI) m/z [M+H]* calcd for Ci5sH150s*: 275.0914,
found: 275.0917.

4-Ethyl 2-methyl 5-methylfuran-2,4-dicarboxylate (3en).> Colorless liquid, 10 mg, yield 48%, Rf = 0.45
(PE/EtOAc = 10/1, v/v). IR (KBr): v = 2956, 1720, 1604 cm-1. 1H NMR (400 MHz, CDCls): § 7.41 (s, 1H), 4.31
(q, J = 7.1 Hz, 2H), 3.90 (s, 3H), 2.66 (s, 3H), 1.36 (t, J = 7.1 Hz, 3H). 13C NMR (101 MHz, CDCls): § 162.9,
162.7, 158.7, 142.1, 118.7, 115.78, 60.6, 52.1, 14.3, 14.2. HR-MS (ESI) m/z [M+H]* calcd for CjoH1305*:
213.0757, found: 285.0970.
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Copies of 'H and 3C NMR spectra of furan products 3

'H NMR (400 MHz, CDCls) of compound 3aa
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'H NMR (400 MHz, CDCl3) of compound 3ab
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'H NMR (400 MHz, CDCls) of compound 3ac

GE8'E
9p8'e
wa.m\

1Z6'9~,
6v6'97
09z~
8591~
089'L”
zie'L”

COaMe

MeOoC

79
‘00°c

8l'c

=€0'¢
=€8'0

13C NMR (101 MHz, CDCl3)

668°1S
2252y
Z0€'SS

mmm.mh/
ooo.t.w
8leLL

or0Cli~
6S0'vLL"
y0L'61 _.M
98g’ Izt

8818zl

c99'svl—
LeL'YS _./
L6¥'091

ope eIl
2589l —

Me

<
O

2!

Me07C

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

£1 (ppm)

S7



'H NMR (400 MHz, CDCls) of compound 3ad
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13F NMR (377 MHz, CDCl3)
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13C NMR (101 MHz, CDCls)
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13C NMR (101 MHz, CDCls)
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13C NMR (101 MHz, CDCl3)
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'H NMR (400 MHz, CDCls) of compound 3ah
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'H NMR (400 MHz, CDCls) of compound 3ai
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'H NMR (400 MHz, CDCls) of compound 3aj
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'H NMR (400 MHz, CDCl3) of compound 3ak
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'H NMR (400 MHz, CDCls) of compound 3al
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'H NMR (400 MHz, CDCls) of compound 3ba
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'H NMR (400 MHz, CDCls) of compound 3bb
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'H NMR (400 MHz, CDCls) of compound 3bf
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'H NMR (400 MHz, CDCl3) of compound 3ca
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13F NMR (376 MHz, CDCl3)
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13C NMR (101 MHz, CDCl3)
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'H NMR (400 MHz, CDCls) of compound 3cf
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13F NMR (376 MHz, CDCl3)
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13C NMR (101 MHz, CDCls)
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13C NMR (101 MHz, CDCl3)
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13C NMR (101 MHz, CDCl3)
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13C NMR (101 MHz, CDCl3)
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13C NMR (101 MHz, CDCl3)
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13C NMR (101 MHz, CDCl3)

145045

616°1S—

682' 19—

Nmm.mh/
_‘oo.t.w
LigLL

6L0°'G1 _./
9€2'02 _./
€eT'8clt
€65°8¢ _.W
188'8¢ _.\
69¥'0€}

vigevi—

962°8G 1,
€L1°091—
600°€91”

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

£1 (ppm)

'H NMR (400 MHz, CDCls) of compound 3en

000'0—

ore’L
85¢’}
9.€'}

-

€99'¢—

€9T° L~
oLvri~

Q,

Me0,C

CO,Et

=€T'e

ee

=00'€
®10¢

=680

0.0

0.5

9.0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10
£1 (ppm)

9.5

10.0

S31



13C NMR (101 MHz, CDCl3)
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Copies of HR-MS spectra of unknown furan products 3

Copy of HR-MS spectra of 3ad

HR-MS (ESI) m/z [M+H]* calcd for C14H1,FOs*: 279.0663, found: 279.0667.

DJ-20190313-POS-1 33 (0.146)

1. TOF MS ES+
4533

100 279.0677
ol
\ ‘ 280.0721
770501 ‘ 278 0563 | 70 0365 , L e oans ‘ \ \ |
oLl 7672 77 5082 ‘127“3%‘ (11276 2560 278.|5313 amzs | arofiss 2600434 | P00 206137 23‘-““5%2‘31—“4”‘251]3520 215716
Vi
277 278 279 280 281 me
Copy of HR-MS spectra of 3ag
HR-MS (ESI) m/z [M+H]* calcd for CisH12F30s*: 329.0631, found: 329.0634.
DJ-20190313-POS-1 33 (0.148) 1. TOF MS ES+
100+ 3290634 304e3
=
!
‘ 326,045 ‘ | 330.0654
! 3289972 | | \ |
371981 3275ay 7GR0 _ 30282582 328.7858 3 ! ! 3y 330.3394 330.6401
oLl A : [1328.0667 I | \!\ S 3295049 3297187 33&0353 I8 [ Eny e
328 320 330

Copy of HR-MS spectra of 3ah

HR-MS (ESI) m/z [M+H]* calcd for C15H1,NOs*: 286.0710, found: 286.0707.

DJ-20190313-POS-1 34 (0.150)

1. TOF MS ES+
I _ 67
286.0707

286.064 286.066 266.068

T miz

286,070 266.072 286,074

266.076
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Copy of HR-MS spectra of 3ai
HR-MS (ESI) m/z [M+H]* calcd for C14H12NO7*: 306.0608, found: 306.0616.

DJ-20190313-POS-1 42 (0.178)

1. TOF MS ES+
263

1004 306.0616

=

!
306.0861 !
306.1007 !
306.1124
0 T T T T T T T T T T miz
306.050 306.060 306.070 306.080 306.090 306.100 306.110

Copy of HR-MS spectra of 3aj
HR-MS (ESI) m/z [M+H]* calcd for C14H11Cl,0s*: 328.9978, found: 328.9978.

DJ-20190313-POS-1 76 (0.311)

1004 328.9978

1. TOF MS ES+
74

328002 | 328004 | 328006 328008 | 329000 320002 | 320004 329,006

Copy of HR-MS spectra of 3ak
HR-MS (ESI) m/z [M+H]* calcd for C1gH1505*: 311.0914, found: 311.0914.

DJ-20190313-POS-3 42 (0.178)

100+ 311.0914

! 1
! 1
311.0326  311.0670 ! !
311.013Q ‘ | ‘ 311,1385 311_1550 3113604

T ™ Mz
329.008

1. TOF MS ES+
351e3

1
311.4601
miz

310950 | 311.000 311050 311100 | 311150 | 311200 3111250 311.300 3111350 311400
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Copy of HR-MS spectra of 3al
HR-MS (ESI) m/z [M+H]* calcd for C1gH150s*: 311.0914, found: 311.0915.

DJ-20190313-POS-3 12 (0.071)

1. TOF MS ES+
68

. 311.0915
.
T T T T T T T T T T T T miz
311,020 311,040 311,060 311,080 3111100 311120 3111140 3117160
Copy of HR-MS spectra of 3ba
HR-MS (ESI) m/z [M+H]* calcd for C16H170s*: 289.1071, found: 289.1072.
DJ-20120313-POS-2 74 (0.204) 1: TOF S ES+
. 289.1072 213
ol
289085 280,000 269,005 2891100 289105 280110 260115 2891120 289125 280130 260135 oo
Copy of HR-MS spectra of 3bb
HR-MS (ESI) m/z [M+H]* calcd for C17H190s*: 303.1227, found: 303.1227.
DJ-20120313-POS-2 25 (0.153) 1: TOF S ES+
1004 3031227 6.74€3
=
04y T T T T T T T T T T \miz
303005 303100 303105 303110 303115 303120 303125 303130 303135 303140 303145
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Copy of HR-MS spectra of 3bf
HR-MS (ESI) m/z [M+H]* calcd for C16H16BrOs*: 367.0176, found: 367.0177.

DJ-20120313-POS-2 20 (0.135) 1: TOF S ES+
100+ 37.0177 pst
.
357 047
B A R R S M A S N L A S S S
Copy of HR-MS spectra of 3ca
HR-MS (ESI) m/z [M+H]* calcd for C14H12F303*: 285.0733, found: 285.0725.
DJ-20120313-POS-3 66 (0.275) 1: TOF S ES+
I 75
1007 285.0725 |
=
0 T T miz
265072 285.073
Copy of HR-MS spectra of 3cb
HR-MS (ESI) m/z [M+H]* calcd for CisH14F303*: 299.0890, found: 299.0889.
DJ-20120313-POS-3 23 (0.148) 1: TOF S ES+
| 195
1007 299.0889 |
ol
0 T T T T T T T T T T T T T T miz
299084 209086 209088 200,000 209002 209004 200,006
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Copy of HR-MS spectra of 3cf

HR-MS (ESI) m/z [M+H]* calcd for C14H11BrF303*: 362.9838, found: 362.9832.

DJ-20190313-POS-3 47 (0.208)

!
1007 3629832

1. TOF MS ES+
62

ol

0 T T T T T T T T T miz

362074 362,976 362078 362,980 362,082 362984 362,966 362,088 362,990

Copy of HR-MS spectra of 3am
HR-MS (ESI) m/z [M+H]* calcd for C17H1707*: 333.0969, found: 333.0963.
DJ-20190417-POS-1 32 (0.143) 1: TOF S ES+
100 333.0963 5.80e3

ol

| ! ! I 333 ‘usaa ! | I ! | | | |
332 8350 332363 32989 330203 MG 3331661331977 7029 3m3g7es 3333ue 3333601 333 4607 ’
T332850 | 332000 | 332680 | 333000 | 333050 | 333100 | 335150 | 33200 | 399230 | 38300 | 333350 | 333400 | 333450 | " °

Copy of HR-MS spectra of 3bm
HR-MS (ESI) m/z [M+H]* calcd for C1gH2107*: 361.1282, found: 361.1284.
DJ-20120417-POS-1 23 (0.148) 1: TOF S ES+
1004 3611284 5 6ded

=

!
‘ | | ‘ | | \ U sty | | ‘ \
olmoza aogisy 0T genserz 80 EI0 0T 4g ppg 10T 361.1816 3613352 3615840 3617533 3619690 ILITH
r ‘
261 362
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Copy of HR-MS spectra of 3bn
HR-MS (ESI) m/z [M+H]* calcd for Ci3H17,07*: 285.0969, found: 285.0970.

DJ-20120313-POS-3 41 (0.175) 1: TOF S ES+
100 285.0970 1483
=
! 285.0591 ! ! ‘ |
! - ! ; 2852793 285.3012 !
maoros 20 255 1342 51593 y | 285.3380 205.5005

miz
284850 | 284000 | 284950 | 285000 @ 285050 « 285100 | 285150 | 285200 | 285250 | 285300 | 285350 285400 | 285450 | 285500

Copy of HR-MS spectra of 3dm
HR-MS (ESI) m/z [M+H]* calcd for Ci5H150s*: 275.0914, found: 275.0917.

DJ-20190417-POS-1 30 (0.135) 1. TOF MS ES+
100+ 275.0917 2153

T T T T Mz

275082 275084 275086 | 275088 | 275000 275,002 275004 | 275006 | 275008 | 275100 | 275102

Copy of HR-MS spectra of 3en
HR-MS (ESI) m/z [M+H]* calcd for C10H130s*: 213.0757, found: 213.0756.

DJ-20190417-POS-1 41 (0.175) 1. TOF MS ES+
100+ 213.0796 175
=
0 T T T T T T T T T T T miz
213.070 213.071 213.072 213073 213.074 213.075 213.076 213.077 213.078 213.079 213.080 213.081
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