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NMR and other chemical characterizations of 7a-7ad
(7-oxo-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-4-fluorobenzenesulfonate (7a)
Yield 84%, m.p. 170-171°C. '"H NMR (400 MHz, CDCls) 6 7.97 — 7.92 (m, 2H), 7.87 (s,

1H), 7.85 (s, 1H), 7.56 (t, ] = 7.5 Hz, 2H), 7.59 — 7.53 (m, 2H), 7.52 (s, 1H), 7.47 (t, ] = 7.3 Hz,

1H), 7.23 - 7.16 (m, 2H), 6.42 (s, 1H), 5.35 (d, ] = 1.1 Hz, 2H). 3C NMR (101 MHz, CDCL3) §

167.52, 164.95, 160.06, 157.34, 151.95, 146.78, 143.43, 131.52 (d, ] = 3.3 Hz), 130.99 (d, ] =9.7

Hz), 130.71, 129.52, 128.43, 127.75, 124.51, 122.44, 117.18, 116.95, 115.02, 113.33, 100.90,

66.59. HRMS (ESI) calcd for C2sH16FO6S* [M+H]* 451.0646, found 451.0650.
(7-oxo-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-4-methoxybenzenesulfonate

(7b)

Yield 87%, m.p. 183-185°C. 'TH NMR (400 MHz, CDCls) 6 7.90 (s, 1H), 7.87 — 7.82 (m,
3H), 7.65 - 7.61 (m, 2H), 7.56 (t, ] = 7.6 Hz, 2H), 7.52 (s, 1H), 7.47 (t, ] = 7.3 Hz, 1H), 6.96 (d,
] = 9.0 Hz, 2H), 6.40 (s, 1H), 5.30 (d, ] = 1.1 Hz, 2H), 3.87 (s, 3H). 3C NMR (101 MHz,
CDCls) 6 160.16, 157.33, 151.96, 147.05, 145.90, 143.37, 132.48, 130.75, 130.23, 129.53, 128.42,
128.14, 127.76, 124.48, 115.16, 113.60, 113.44, 100.82, 66.44, 21.85. HRMS (ESI) calcd for
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C2sH19075* [M+H]* 463.0846, found 463.0840.
(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -[1,1'-biphenyl]-4-sulfonate (7c)
Yield 81%, m.p. 171-173°C. 'TH NMR (400 MHz, CDCls) 6 7.97 (d, ] = 8.5 Hz, 2H), 7.91

(s, 1H), 7.85 (s, 1H), 7.69 (d, ] = 8.4 Hz, 2H), 7.63 (d, ] = 7.3 Hz, 2H), 7.59 — 7.53 (m, 4H),

7.52 = 7.43 (m, 5H), 6.46 (s, 1H), 5.37 (s, 2H). *C NMR (101 MHz, CDCls) 6 160.13, 157.33,

147.69, 146.93, 143.39, 138.88, 133.90, 130.75, 129.54, 129.30, 129.07, 128.62, 128.43, 128.17,

127.77, 127.53, 124.49, 122.49, 115.18, 113.82, 113.43, 100.86, 66.68. HRMS (ESI) calcd for

C30H21065* [M+H]* 509.1053, found 509.1061.
(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -4-methylbenzenesulfonate (7d)
Yield 80%, m.p. 181-182°C. '"H NMR (400 MHz, CDCls) 6 7.87 (s, 1H), 7.83 (s, 1H),

7.78 (d, ] =8.3 Hz, 2H), 7.63 — 7.59 (m, 2H), 7.54 (t, ] = 7.6 Hz, 2H), 7.50 (s, 1H), 7.45 (t, ] =

7.3 Hz, 1H), 7.29 (d, ] = 8.1 Hz, 2H), 6.37 (s, 1H), 5.29 (d, ] = 1.1 Hz, 2H), 2.42 (s, 3H). 13C

NMR (101 MHz, CDCls) 6 160.16, 157.33, 151.96, 147.05, 145.90, 143.37, 132.48, 130.75,

130.23, 129.53, 128.42, 128.14, 127.76, 124.48, 115.16, 113.60, 113.44, 100.82, 66.44, 21.85.

HRMS (ESI) caled for C2sH1906S* [M+H]* 447.0897, found 447.0904.
(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-4-(trifluoromethoxy)benzenesul

fonate (7e)

Yield 83%, m.p. 190-192°C. 'TH NMR (400 MHz, CDCls) 6 7.97 (d, ] = 8.9 Hz, 2H), 7.88

(s, 1H), 7.86 (s, 1H), 7.65 — 7.60 (m, 2H), 7.59 — 7.52 (m, 3H), 7.47 (t, ] = 7.3 Hz, 1H), 7.33 (d,

J =8.2 Hz, 2H), 6.45 (s, 1H), 5.37 (d, ] = 1.0 Hz, 2H). 3C NMR (101 MHz, CDCls) 6 160.03,

157.38, 153.59, 151.98, 146.63, 143.47, 133.70, 130.73, 130.38, 129.54, 128.46, 127.78, 124.56,

122.45, 121.23, 115.02, 113.84, 113.30, 100.96, 66.79. HRMS (ESI) calcd for CasHicFsO7S*

[M+H]* 517.0563, found 517.0556.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -4-bromobenzenesulfonate (7f)
Yield 82%, m.p. 182-183°C. 'H NMR (400 MHz, CDCls) 6 7.84 (d, | = 4.4 Hz, 2H), 7.75

(d, ] = 8.8 Hz, 2H), 7.66 — 7.58 (m, 4H), 7.57 — 7.51 (m, 3H), 7.47 (d, ] = 7.0 Hz, 1H), 6.42 (s,

1H), 5.33 (d, ] = 1.0 Hz, 2H). 3C NMR (101 MHz, CDCls) 6 160.46, 157.32, 154.01, 146.67,

145.38, 143.46 137.25, 134.50, 132.99, 129.54, 129.49, 128.47, 127.79, 124.33, 122.23, 115.05,

113.85, 100.96, 66.56. HRMS (ESI) caled for C2aHisBrOeS* [M+H]" 510.9845, found

510.9837.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl 4-chlorobenzenesulfonate (7g)



Yield 88%, m.p. 204-206°C. '"H NMR (400 MHz, CDCls) 6 7.88 — 7.83 (m, 4H), 7.64 —
7.60 (m, 2H), 7.59 — 7.52 (m, 3H), 7.49 (d, ] = 8.7 Hz, 3H), 6.44 (s, 1H), 5.35 (s, 2H). 3C
NMR (101 MHz, CDCls) 6 160.06, 157.37, 151.98, 146.69, 143.45, 141.51, 133.96, 130.73,
130.00, 129.54, 129.48, 128.46, 127.78, 124.55, 122.46, 115.04, 113.81, 113.32, 100.94, 66.76.
HRMS (ESI) caled for C2sHisClO6S* [M+H]* 467.0351, found 467.0360.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl benzenesulfonate (7h)

Yield 81%, m.p. 155-156 °C. 'TH NMR (400 MHz, CDCls) 6 7.93 (d, ] = 7.3 Hz, 2H), 7.89
(s, 1H), 7.85 (s, 1H), 7.69 — 7.60 (m, 3H), 7.59 — 7.50 (m, 5H), 7.47 (t, ] = 7.3 Hz, 1H), 6.40 (s,
1H), 5.34 (d, ] = 1.0 Hz, 2H). 3C NMR (101 MHz, CDCls) 6 160.13, 157.34, 151.97, 146.91,
143.39, 135.55, 134.64, 130.74, 129.64, 129.53, 128.42, 128.07, 127.76, 124.50, 122.49, 115.10,
113.65, 113.40, 100.88, 66.58. HRMS (ESI) calcd for C2sHi7OsS* [M+H]* 433.0740, found
433.0733.

(7-oxo-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-4-(trifluoromethyl)benzenesulfo
nate (7i)

Yield 80%, 213-215°C. '"H NMR (400 MHz, CDCls) 6 8.05 (d, ] = 8.2 Hz, 2H), 7.86 (d, ]
= 4.4 Hz, 2H), 7.79 (s, 1H), 7.77 (s, 1H), 7.65 — 7.60 (m, 2H), 7.56 (t, ] = 7.5 Hz, 2H), 7.53 (s,
1H), 7.48 (t, ] = 7.3 Hz, 1H), 6.45 (s, 1H), 5.39 (s, 2H). *C NMR (101 MHz, CDCls) 6 159.98,
157.39, 151.97, 146.43, 143.50, 139.17, 130.72, 129.54, 128.65, 128.48, 127.78, 126.78 (q, ] = 3.7
Hz), 12457, 122.44, 11498, 113.95, 113.24, 100.99, 67.08. HRMS (ESI) caled for
CasHisF306S* [M+H]* 501.0614, found 501.0622.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-3-chlorobenzenesulfonate (7j)

Yield 90%, m.p. 145-147°C. 'TH NMR (400 MHz, CDCls) 6 7.91 - 7.87 (m, 2H), 7.86 (s,
1H), 7.81 (ddd, J=7.9, 1.6, 1.0 Hz, 1H), 7.65 — 7.60 (m, 3H), 7.59 — 7.52 (m, 3H), 7.53 (s, 1H),
747 (t, ] = 7.9 Hz, 2H), 6.44 (s, 1H), 5.37 (d, ] = 1.0 Hz, 2H). 3C NMR (101 MHz, CDCL) 6
160.04, 157.39, 151.98, 146.58, 143.45, 137.26, 135.93, 134.77, 130.90.130.71, 129.54, 128.45,
128.15, 127.77, 126.10, 124.57, 122.49, 115.07, 113.89, 113.28, 100.94, 67.04. HRMS (ESI)
caled for CasHi16ClO6S* [M+H]* 467.0351, found 467.0355.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -3-bromobenzenesulfonate (7k)

Yield 79%, 181-182°C. 'H NMR (400 MHz, CDCls) 6 8.04 (t, ] = 1.8 Hz, 1H), 7.89 (s,
1H), 7.85 (s, 1H), 7.85 - 7.83 (m, 1H), 7.77 (ddd, ] = 8.0, 1.7, 0.9 Hz, 1H), 7.65 — 7.60 (m, 2H),
7.59 - 7.51 (m, 3H), 7.47 (t, ] = 7.3 Hz, 1H), 7.40 (t, ] = 8.0 Hz, 1H), 6.43 (s, 1H), 5.36 (d, | =



1.0 Hz, 2H), 3.49 (s, 1H). 3C NMR (101 MHz, CDCls) 6 160.02, 157.38, 151.98, 146.54,
143.44, 137.66, 137.40, 131.05, 130.95, 130.71, 129.54, 128.45, 127.76, 126.53, 124.57, 123.53,
122.49, 115.09, 113.95, 113.27, 100.94, 67.10. HRMS (ESI) calcd for C2aHisBrOsS* [M+H]*
510.9845, found 510.9837.
(7-oxo-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -2-chlorobenzenesulfonate (71)
Yield 86%, m.p. 185-187°C. "TH NMR (400 MHz, CDCls) 6 8.11 (dd, ] =7.9, 1.6 Hz, 1H),
7.92 (s, 1H), 7.85 (s, 1H), 7.65 - 7.60 (m, 2H), 7.59 — 7.52 (m, 3H), 7.51 (s, 1H), 7.49 - 7.41 (m,
3H), 6.50 (s, 1H), 5.44 (d, ] = 1.1 Hz, 2H). *C NMR (101 MHz, CDCls) 6 160.12, 157.36,
151.96, 146.55, 143.39, 135.44, 133.26, 132.32, 131.90, 130.73, 129.52, 128.40, 127.78, 127.38,
124.50, 122.53, 115.27, 114.03, 113.36, 100.82, 67.35. HRMS (ESI) calcd for CasHisClO6S*
[M+H]* 467.0351, found 467.0344.
(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -2-fluorobenzenesulfonate (7m)
Yield 84%, m.p.159-160°C. 'H NMR (400 MHz, CDCls) 6 7.97 — 7.91 (m, 2H), 7.85 (s,
1H), 7.66 — 7.60 (m, 3H), 7.56 (t, ] = 7.6 Hz, 2H), 7.52 (s, 1H), 7.46 (t, ] = 7.4 Hz, 1H), 7.31 (td,
J=79,0.8 Hz, 1H), 7.15 (t, ] =9.2 Hz, 1H), 6.48 (s, 1H), 5.48 (d, ] = 0.8 Hz, 2H). 3C NMR
(101 MHz, CDClIs) 6 160.11, 157.37, 151.97, 146.69, 143.40, 137.01 (d, ] = 8.5 Hz), 130.91,
130.72, 129.53, 128.40, 127.78, 124.86 (d, ] = 4.0 Hz), 124.52, 122.55, 117.69. 117.49, 115.19,
113.89, 100.85, 67.51.HRMS (ESI) calcd for CasHisFOsS* [M+H]* 451.0646, found 451.0652.
(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -3-fluorobenzenesulfonate (7n)
Yield 82%, m.p. 157-159°C. "TH NMR (400 MHz, CDCls) 6 7.88 (s, 1H), 7.85 (s, 1H),
7.74 (d, ] =7.9 Hz, 1H), 7.66 — 7.59 (m, 3H), 7.59 — 7.50 (m, 4H), 7.47 (t, ] =7.3 Hz, 1H), 7.37
(td, J=8.0, 0.8 Hz, 1H), 6.43 (s, 1H), 5.36 (d, ] = 1.0 Hz, 2H). 3C NMR (101 MHz, CDCls) 6
163.76, 161.24, 160.04, 157.37, 151.97, 146.63, 143.44, 137.41 (d, ] =7.2 Hz), 131.59 (d, | = 7.8
Hz), 130.70, 129.52, 128.44, 127.76, 124.55, 123.87 (d, | = 3.5 Hz), 122.48, 121.99 (d, | = 21.1
Hz), 115.67, 115.22 (d, ] = 41.9 Hz), 113.51 (d, ] = 43.9 Hz), 100.94, 66.91. HRMS (ESI) calcd
for C24sHi16FOeS* [M+H]* 451.0646, found 451.0641.
(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -2-bromobenzenesulfonate (70)
Yield 87%, m.p. 188-190°C. 'H NMR (400 MHz, CDCls) 6 8.14 (dd, ] =7.2, 2.4 Hz, 1H),
7.93 (s, 1H), 7.85 (s, 1H), 7.70 (dd, ] = 7.5, 1.7 Hz, 1H), 7.65 - 7.61 (m, 2H), 7.55 (t, ] = 7.5 Hz,
2H), 7.51 (s, 1H), 7.50 - 7.43 (m, 3H), 6.51 (s, 1H), 5.43 (d, ] = 1.0 Hz, 2H).3C NMR (101
MHz, CDCls) 6 160.13, 157.36, 151.97, 146.51, 143.39, 135.89, 135.69, 135.35, 132.20, 130.75,



129.52, 128.40, 127.94, 127.80, 124.51, 122.53, 121.18, 115.32, 114.12, 113.38, 100.83, 67.29.
HRMS (ESI) caled for C24H1sBrOsS* [M+H]* 510.9845, found 510.9840.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl- 3-methylbenzenesulfonate (7p)

Yield 82%, m.p. 176-177°C. "TH NMR (400 MHz, CDCls) 6 7.90 (s, 1H), 7.85 (s, 1H),
7.73 -7.70 (m, 2H), 7.65 - 7.61 (m, 2H), 7.56 (t, | = 7.5 Hz, 2H), 7.51 (s, 1H), 7.49 - 7.42 (m,
2H), 7.39 (t, | = 7.9 Hz, 1H), 6.41 (s, 1H), 5.33 (d, ] = 1.1 Hz, 2H), 2.38 (s, 3H). *C NMR (101
MHz, CDCls) 6 160.14, 157.33, 151.97, 146.95, 143.38, 140.09, 135.42, 130.74, 129.53, 129.42,
128.42, 128.38, 127.74, 125.21, 124.46, 122.49, 115.18, 113.72, 113.43, 100.83, 87.60, 66.57,
21.40. HRMS (ESI) caled for C2sHi1906S* [M+H]* 447.0897, found 447.0886.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-4-isopropylbenzenesulfonate
(79)

Yield 76%, m.p. 185-187°C. 'H NMR (400 MHz, CDCls) 6 7.91 (s, 1H), 7.85 (s, 1H),
7.82 (d, J=8.5 Hz, 2H), 7.65 - 7.61 (m, 2H), 7.56 (t, ] = 7.6 Hz, 2H), 7.51 (s, 1H), 7.47 (t, ] =
7.3 Hz, 1H), 7.35 (d, ] = 8.3 Hz, 2H), 6.40 (s, 1H), 5.33 (d, ] = 1.1 Hz, 2H), 3.49 (s, 1H), 1.26
(d, ] = 6.9 Hz, 6H). *C NMR (101 MHz, CDCls) 6 160.15, 157.32, 156.49, 151.97, 147.03,
143.37, 132.76, 130.76, 129.54, 128.43, 128.28, 127.77, 127.72, 124.47, 122.51, 115.20, 113.67,
113.46, 100.83, 66.47, 34.47, 23.66. HRMS (ESI) calcd for CarH2s06S* [M+H]* 475.1210,
found 475.1200.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-4-(tert-butyl)benzenesulfonate
(77)

Yield 81%, m.p. 216-218°C. "H NMR (400 MHz, CDCls) 6 7.91 (s, 1H), 7.85 (s, 1H),
7.82 (d, J=8.7 Hz, 2H), 7.65 - 7.61 (m, 2H), 7.57 (t, ] = 7.6 Hz, 2H), 7.53 - 7.45 (m, 4H), 6.40
(s, 1H), 5.34 (d, ] = 1.0 Hz, 2H), 1.32 (s, 9H). C NMR (101 MHz, CDCls) 6 160.14, 158.78,
157.32, 151.96, 143.36, 132.44, 130.76, 124.47, 122.51, 129.55, 128.43, 127.99, 127.76, 126.62,
115.22, 113.70, 113.47, 110.18, 100.82, 66.50, 35.52, 31.10. HRMS (ESI) calcd for CasH2506S*
[M+H]* 489.1366, found 489.1359.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl naphthalene-2-sulfonate (7s)

Yield 80%, m.p. 191-193°C. 'H NMR (400 MHz, CDCls) 6 8.50 (d, ] =1.2 Hz, 1H), 7.96
- 7.88 (m, 4H), 7.87 - 7.82 (m, 2H), 7.70 (td, ] = 7.9, 0.8 Hz, 2H), 7.66 — 7.60 (m, 3H), 7.55 (t,
J=7.5Hz, 2H), 7.47 (t, ] = 7.3 Hz, 1H), 7.43 (s, 1H), 6.44 (s, 1H), 5.36 (d, ] = 1.0 Hz, 2H). 1*C
NMR (101 MHz, CDCls) 6 160.09, 157.27, 151.59, 146.89, 143.34, 135.61, 132.21, 131.95,



130.75, 130.22, 130.06, 129.95, 129.53, 129.47, 128.42, 128.19, 128.19, 127.74, 124.41, 122.46,
122.34, 115.16, 113.82, 113.39, 100.75, 66.81. HRMS (ESI) caled for CzsHisO6S* [M+H]*
483.0897, found 483.0901.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-2-(trifluoromethyl)benzenesulfo
nate (7t)

Yield 88%, m.p. 153-154°C. '"H NMR (400 MHz, CDCls) 8 8.29 (d, ] =7.5 Hz, 1H), 7.93
- 7.89 (m, 2H), 7.85 (s, 1H), 7.83 — 7.72 (m, 2H), 7.65 — 7.60 (m, 2H), 7.58 — 7.51 (m, 3H),
7.46 (t, ] = 7.3 Hz, 1H), 6.47 (s, 1H), 5.45 (d, ] = 1.0 Hz, 2H). 3C NMR (101 MHz, CDCL3) 6
160.13, 157.37, 151.97, 150.35, 146.57, 143.39, 134.65, 132.71, 132.28, 130.71, 129.50, 128.97
(q, ] = 6.2 Hz), 128.40, 127.77, 124.54, 122.54, 120.94, 115.13, 113.89, 113.31, 100.89, 67.02.
HRMS (ESI) caled for C2sHi6FsOeS* [M+H]* 501.0614, found 501.0607.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-3-(trifluoromethyl)benzenesulfo
nate (7u)

Yield 92%, m.p. 180-182°C. '"H NMR (400 MHz, CDCls) 6 8.17 (s, 1H), 8.11 (d, J=8.0
Hz, 1H), 7.93 - 7.84 (m, 3H), 7.69 (t, ] = 7.9 Hz, 1H), 7.64 — 7.59 (m, 2H), 7.55 (t, ] =7.5 Hz,
2H), 7.51 (s, 1H), 7.47 (t, ] = 7.3 Hz, 1H), 6.43 (s, 1H), 5.40 (d, ] = 1.0 Hz, 2H). 3C NMR (101
MHz, CDCls) 6 159.94, 157.39, 151.95, 146.42, 143.48, 136.97, 132.57, 132.23, 131.25 (dd, | =
6.8, 3.2 Hz), 130.68, 130.52, 129.52, 128.46, 127.74, 125.16 (q, ] = 3.8 Hz), 124.59, 122.46,
115.01, 113.97, 113.19, 100.94, 67.17. HRMS (ESI) calcd for C2sHi6F306S* [M+H]* 501.0614,
found 501.0620.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -2-methylbenzenesulfonate (7v)

Yield 90%, m.p. 173-175°C. 'TH NMR (400 MHz, CDCls) 6 8.00 (d, ] = 8.0 Hz, 1H), 7.89
(s, 1H), 7.85 (s, 1H), 7.65 — 7.59 (m, 2H), 7.58 — 7.44 (m, 6H), 7.34 (t, ] = 8.0 Hz, 1H), 6.41 (s,
1H), 5.31 (s, 2H), 2.58 (s, 3H). 3C NMR (101 MHz, CDCls) 6 160.13, 157.34, 151.98, 146.88,
143.39, 138.71, 134.54, 134.07, 132.90, 130.,23, 130.06, 129.52, 128.41, 128.13, 127.74, 126.54,
124.47, 122.49, 115.19, 113.85, 100.84, 66.52, 20.49. HRMS (ESI) caled for CasH1906S*
[M+H]* 447.0897, found 447.0910.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-3,5-difluorobenzenesulfonate
(7w)

Yield 86%, m.p. 172-174°C. 'TH NMR (400 MHz, CDCls) 6 7.86 (d, ] = 3.0 Hz, 2H), 7.64
- 7.60 (m, 2H), 7.56 (t, ] = 7.5 Hz, 3H), 7.50 — 7.46 (m, 3H), 7.16 — 7.09 (m, 1H), 6.46 (s, 1H),



5.39 (d, ] = 0.7 Hz, 2H). 3C NMR (101 MHz, CDCls) 6 163.95, 159.99, 157.44, 152.02, 146.37,
143.51, 130.68, 129.55, 128.49, 127.78, 124.64, 122.50, 114.93, 113.84, 113.22, 111.89 (d, ] = 6.5
Hz), 111.74 (d, ] = 6.5 Hz), 110.44 (t, | = 24.8 Hz), 101.04, 67.25. HRMS (ESI) calcd for
C2sHi5F206S* [M+H]* 469.0552, found 469.0539.

(7-oxo-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-3,5-dichlorobenzenesulfonate
(7%)

Yield 83%, m.p. 161-163°C. 'H NMR (400 MHz, CDCls) 6 7.88 (s, 1H), 7.86 (s, 1H),
7.78 (d, ] =1.8 Hz, 2H), 7.65 - 7.60 (m, 3H), 7.59 — 7.53 (m, 3H), 7.47 (t, ] =7.3 Hz, 1H), 6.47
(s, 1H), 5.39 (d, ] = 0.9 Hz, 2H). C NMR (101 MHz, CDCls) 6 159.92, 157.42, 152.01, 146.26,
143.50, 138.39, 136.72, 134.61, 130.67, 129.55, 128.48, 127.76, 126.36, 124.63, 122.50, 115.03,
114.11, 113.19, 101.00, 67.47. HRMS (ESI) caled for C2¢HisCl2OsS* [M+H]* 500.9961, found
500.9954.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-2,4-difluorobenzenesulfonate
(7y)

Yield 82%, m.p. 202-203°C. 'H NMR (400 MHz, CDCls) 0 7.99 - 7.92 (m, 1H), 7.91 (s,
1H), 7.86 (s, 1H), 7.65 — 7.61 (m, 2H), 7.58 — 7.52 (m, 3H), 7.46 (t, ] = 7.3 Hz, 1H), 7.06 — 7.00
(m, 1H), 6.93 — 6.86 (m, 1H), 6.50 (s, 1H), 5.48 (d, ] = 1.0 Hz, 2H). *C NMR (101 MHz,
CDCls) 6 160.05, 157.39, 151.97, 146.56, 143.45, 132.78 (d, | = 10.9 Hz), 130.70, 129.52,
128.42, 127.78, 124.55, 122.51, 115.10, 113.93, 113.27, 112.65 (d, ] =3.7 Hz), 112.42 (d, ] = 3.8
Hz), 106.40 (d, | = 24.3 Hz), 106.14 (d, | = 24.4 Hz), 100.90, 67.52. HRMS (ESI) calcd for
C2sHi5F206S* [M+H]* 469.0552, found 469.0561.

(7-ox0-3-phenyl-7H-furo|[3,2-g]chromen-5-yl)methyl-2,6-dichlorobenzenesulfonate
(72)

Yield 77%, m.p. 190-191°C. 'H NMR (400 MHz, CDCls) 6 7.95 (s, 1H), 7.85 (s, 1H),
7.65 -7.61 (m, 2H), 7.55 (t, ] = 7.5 Hz, 2H), 7.50 (s, 1H), 7.46 (t, ] = 7.3 Hz, 1H), 7.42 - 7.38
(m, 2H), 7.37 - 7.32 (m, 1H), 6.53 (s, 1H), 5.47 (d, ] = 1.0 Hz, 2H). *C NMR (101 MHz,
CDCls) 6 160.01, 157.35, 151.97, 146.18, 143.40, 136.16, 134.08, 132.33, 131.64, 130.69, 129.53,
128.42, 127.76, 124.49, 122.54, 115.46, 114.54, 113.30, 100.78, 67.81. HRMS (ESI) calcd for
C2sHi5C106S* [M+H]* 500.9961, found 500.9973.

(7-ox0-3-phenyl-7H-furo|[3,2-g]chromen-5-yl)methyl-2,4-dichlorobenzenesulfonate
(7aa)



Yield 85%, m.p. 210-212°C. 'H NMR (400 MHz, CDCls) 6 8.01 (d, | = 8.5 Hz, 1H), 7.90
(s, 1H), 7.86 (s, 1H), 7.64 — 7.60 (m, 2H), 7.58 — 7.52 (m, 3H), 7.49 - 7.44 (m, 2H), 7.40 (dd, |
= 8.5, 2.0 Hz, 1H), 6.52 (s, 1H), 5.44 (d, ] = 1.0 Hz, 2H). C NMR (101 MHz, CDCls) 6
160.03, 157.39, 151.95, 146.37, 143.46, 141.68, 134.27, 132.71, 132.47, 132.16, 130.72, 129.52,
128.43, 127.79, 127.75, 124.54, 122.51, 115.19, 114.20, 113.28, 100.88, 67.55. HRMS (ESI)
caled for C24H15C1206S* [M+H]* 500.9961, found 500.9949.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-2,5-difluorobenzenesulfonate
(7ab)

Yield 81%, m.p. 150-152°C. '"H NMR (400 MHz, CDCls) 6 8.06 (s, 1H), 7.86 (s, 1H),
7.76 = 7.67 (m, 3H), 7.65 — 7.61 (m, 2H), 7.57 - 7.51 (m, 3H), 7.45 (t, ] = 7.4 Hz, 1H), 6.57 (s,
1H), 4.75 (d, ] = 0.7 Hz, 2H). ¥C NMR (101 MHz, CDCls) 6 160.32 (d, ] = 2.5 Hz), 157.67 (d,
J = 2.0 Hz), 152.21, 149.94, 143.34, 137.71 (t, | = 11.1 Hz), 130.93, 129.47, 128.33, 127.71,
124.39, 122.50, 115.72, 114.58, 114.06, 113.89 (d, ] = 3.3 Hz), 113.80 (d, ] = 26.0 Hz), 113.71
(d, ] = 3.2 Hz), 100.85, 41.89. HRMS (ESI) caled for CasHisF2065" [M+H]* 469.0552, found
469.0564.

(7-oxo-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-3-fluoro-4-methylbenzenesulfo
nate (7ac)

Yield 80%, m.p. 198-200°C. 'H NMR (400 MHz, CDCls) 6 7.88 (s, 1H), 7.86 (s, 1H),
7.65 -7.59 (m, 3H), 7.59 - 7.51 (m, 4H), 7.47 (t, ] = 7.3 Hz, 1H), 7.36 (t, ] = 7.5 Hz, 1H), 6.42
(s, 1H), 5.34 (d, ] = 0.8 Hz, 2H), 2.36 (d, ] = 1.7 Hz, 3H). 3C NMR (151 MHz, CDCls) 6
161.77, 160.69, 157.37, 151.98, 146.79, 143.43, 134.37 (d, ] = 6.8 Hz), 133.18 (d, | = 17.4 Hz),
132.75 (d, ] = 4.7 Hz), 130.72, 129.54, 128.45 127.77, 124.54, 123.68 (d, | = 3.8 Hz), 122.50,
115.08 (t, ] = 13.0 Hz), 113.67, 113.35, 100.89, 66.75, 15.09. HRMS (ESI) calcd for
C2sH1sFOeS* [M+H]* 465.0803, found 465.0789.

(7-0x0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-2,5-dimethylbenzenesulfonate
(7ad)

Yield 82%, m.p. 167-168 °C. 'TH NMR (400 MHz, CDCls) 6 7.91 (s, 1H), 7.85 (s, 1H),
7.80 (s, 1H), 7.64 - 7.60 (m, 2H), 7.55 (t, | =7.5 Hz, 2H), 7.51 (s, 1H), 7.47 (t, ] = 7.4 Hz, 1H),
7.30(d, J=7.8 Hz, 1H), 7.14 (d, ] = 7.7 Hz, 1H), 6.42 (s, 1H), 5.30 (d, ] = 0.8 Hz, 2H), 2.51 (s,
3H), 2.37 (s, 3H). BC NMR (101 MHz, CDCls) 6 160.14, 157.35, 151.99, 146.91, 143.38,
136.67, 135.48, 135.24, 133.72, 132.78, 130.73, 130.38, 129.53, 128.42, 127.75, 124.46, 122.50,



115.24, 113.94, 113.51, 100.82, 66.50, 20.90, 20.00. HRMS (ESI) calcd for C26H21065* [M+H]*
461.1053, found 461.1043.

NMR and other chemical characterizations of 8a-8ag

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl- 4-fluorobenzoate (8a)

Yield 92%, m.p. 173-175°C. 1H NMR (600 MHz, CDCls) 6 8.18 - 8.13 (m, 2H), 7.96 (s,
1H), 7.85 (s, 1H), 7.62 - 7.57 (m, 3H), 7.51 (t, ] = 7.6 Hz, 2H), 7.44 (t, ] = 7.4 Hz, 1H), 7.21 -
7.13 (m, 2H), 6.59 (s, 1H), 5.63 (d, ] = 1.0 Hz, 2H). 3C NMR (151 MHz, CDCL) § 167.25,
164.87, 160.72, 157.32, 152.04, 149.55, 143.34, 132.63 (d, ] = 9.4 Hz), 130.84, 129.46, 128.36,
127.72,125.33 (d, ] = 2.9 Hz), 124.49, 122.48, 116.12 (d, ] = 22.1 Hz), 114.87, 111.82, 100.91,
62.13. HRMS (ESI) caled for C2sHisFOs* [M+H]* 415.0976, found 415.0950.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl- 4-methoxybenzoate (8b)

Yield 78%, m.p. 186-187°C. 'TH NMR (400 MHz, CDCls) 6 8.09 (d, | = 8.6 Hz, 2H), 7.98
(s, 1H), 7.85 (s, 1H), 7.62 — 7.56 (m, 3H), 7.50 (t, ] = 7.5 Hz, 2H), 7.43 (t, ] = 7.2 Hz, 1H), 6.97
(d, J = 8.6 Hz, 2H), 6.61 (s, 1H), 5.61 (s, 2H), 3.89 (s, 3H). *C NMR (151 MHz, CDCls) 6
165.56, 164.21, 160.84, 157.30, 152.05, 149.99, 143.27, 132.99, 132.13, 130.87, 129.47, 128.34,
127.73,124.44, 122.51, 121.40, 114.97, 114.13, 111.76, 100.85, 61.78, 55.70. HRMS (ESI) calcd
for C26H1906* [M+H]* 427.1176, found 427.1190.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-[1,1'-biphenyl]-4-carboxylate
(8¢c)

Yield 80%, m.p. 187-189°C. 1H NMR (600 MHz, CDCls) 6 8.20 (d, ] = 7.8 Hz, 2H), 8.00
(s, 1H), 7.86 (s, 1H), 7.72 (d, ] = 7.8 Hz, 2H), 7.66 - 7.58 (m, 5H), 7.50 (dd, ] = 16.3, 8.1 Hz,
4H), 7.43 (dd, ] = 16.8, 8.0 Hz, 2H), 6.64 (s, 1H), 5.66 (s, 2H). 3*C NMR (151 MHz, CDCls) 6
165.75, 160.79, 157.32, 152.07, 149.73, 146.77, 143.30, 139.88, 131.30, 130.86, 130.54, 129.47,
129.16, 128.55, 128.36, 127.74, 127.51, 127.48, 124.48, 122.52, 114.97, 114.00, 111.90, 100.89,
62.09. HRMS (ESI) calcd for Cs1H210s* [M+H]* 473.1384, found 473.1366.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -4-methylbenzoate (8d)

Yield 85%,m.p. 154-155°C. 'TH NMR (600 MHz, CDCls) 6 8.02 (d, ] = 8.2 Hz, 2H), 7.97
(s, 1H), 7.85 (s, 1H), 7.61 — 7.56 (m, 3H), 7.50 (t, | = 7.6 Hz, 2H), 7.43 (t, | = 7.4 Hz, 1H), 7.29
(d, ] = 8.0 Hz, 2H), 6.61 (s, 1H), 5.62 (d, | = 1.2 Hz, 2H), 2.45 (s, 3H). *C NMR (151 MHz,
CDCP) 6 165.90, 160.81, 157.29, 152.04, 149.84, 144.87, 143.27, 130.86, 130.03, 129.56, 129.46,



128.33, 127.72, 126.34, 124.43, 122.50, 114.96, 114.00, 111.81, 100.85, 61.89, 21.91. HRMS
(ESI) caled for CasHi9Os* [M+H]* 411.1227, found 411.1242.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-4-(trifluoromethoxy)benzoate
(8e)

Yield 82%, m.p. 150-152°C. TH NMR (600 MHz, CDCls) 6 8.18 (d, ] = 8.8 Hz, 2H), 7.96
(s, 1H), 7.86 (s, 1H), 7.62 — 7.57 (m, 3H), 7.51 (t, ] = 7.5 Hz, 2H), 7.44 (t, ] = 7.4 Hz, 1H), 7.33
(d, ] = 8.4 Hz, 2H), 6.58 (s, 1H), 5.65 (d, ] = 0.9 Hz, 2H). *C NMR (151 MHz, CDCl) 6
164.68, 160.68, 157.35, 153.41, 152.06, 149.39, 143.37, 132.38, 132.06, 130.84, 129.47, 128.38,
127.74, 127.40, 124.52, 122.49, 120.68, 114.85, 113.87, 111.90, 100.95, 62.30. HRMS (ESI)
calcd for C2sHi6F3O6" [M+H]* 481.0893, found 481.0907.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -4-bromobenzoate (8f)

Yield 83%, m.p. 174-176 °C. 'TH NMR (400 MHz, CDCl3) 6 7.99 (d, ] = 8.2 Hz, 2H), 7.95
(s, 1H), 7.85 (s, 1H), 7.64 (d, | = 8.3 Hz, 2H), 7.61 - 7.57 (m, 3H), 7.51 (t, ] = 7.5 Hz, 2H), 7.44
(t, ] =7.7 Hz, 1H), 6.58 (s, 1H), 5.63 (s, 2H). 3*C NMR (151 MHz, CDCls) 6 165.17, 160.67,
157.33, 152.05, 149.39, 143.35, 132.26, 131.45, 130.83, 129.47, 129.29, 128.38, 127.96, 127.73,
124.50, 122.48, 114.86, 113.88, 111.90, 100.93, 62.26. HRMS (ESI) calcd for CzsHisBrOs*
[M+H]*475.0176, found 475.0193.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -4-chlorobenzoate (8g)

Yield 88%, m.p. 210-211°C. 'H NMR (600 MHz, CDCls) 6 8.07 (d, ] = 8.6 Hz, 2H), 7.96
(s, 1H), 7.86 (s, 1H), 7.61 - 7.57 (m, 3H), 7.51 (t, | = 7.5 Hz, 2H), 7.48 (d, ] = 8.6 Hz, 2H), 7.44
(t, ] = 7.4 Hz, 1H), 6.58 (s, 1H), 5.63 (d, ] = 1.2 Hz, 2H). *C NMR (151 MHz, CDCls) o
165.02, 160.69, 157.33, 152.04, 149.43, 143.35, 140.59, 131.36, 130.83, 129.47, 129.26, 128.38,
127.73, 127.51, 124.50, 122.48, 114.86, 113.88, 111.88, 100.93, 62.23. HRMS (ESI) calcd for
CasH16ClOs* [M+H]* 431.0681, found 431.0695.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl benzoate (8h)

Yield 79%, m.p. 146-147°C. 'TH NMR (400 MHz, CDCls) 6 8.14 (d, ] = 7.1 Hz, 2H), 7.98
(s, 1H), 7.85 (s, 1H), 7.64 (t, | = 7.4 Hz, 1H), 7.62 - 7.56 (m, 3H), 7.50 (td, ] =7.7, 3.3 Hz, 4H),
743 (t, | =7.3 Hz, 1H), 6.62 (s, 1H), 5.64 (d, ] = 1.3 Hz, 2H). *C NMR (101 MHz, CDClIs) 6
165.83, 160.78, 157.27, 152.00, 149.68, 143.28, 133.98, 130.82, 129.98, 129.45, 129.05, 128.85,
128.33, 127.70, 124.44, 122.47, 114.92, 113.93, 111.80, 100.87, 77.48, 77.16, 76.84, 62.05.

HRMS (ESI) caled for CasHi7Os* [M+H]* 397.1071, found 397.1059.
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(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-4-(trifluoromethyl)benzoate (8i)

Yield 81%, m.p. 175-176 °C. 'TH NMR (400 MHz, CDCls) 6 8.25 (d, ] = 8.1 Hz, 2H), 7.96
(s, 1H), 7.86 (s, 1H), 7.77 (d, | = 8.2 Hz, 2H), 7.63 — 7.57 (m, 3H), 7.51 (t, ] = 7.6 Hz, 2H), 7.44
(t, ] =6.9 Hz, 1H), 6.59 (s, 1H), 5.67 (s, 2H). 3C NMR (151 MHz, CDCls) 6 164.69, 160.60,
157.36, 152.06, 149.15, 143.39, 135.45 (q, ] = 33.1 Hz), 132.29, 130.82, 130.42, 129.47, 128.40,
127.73, 125.92 (q, ] = 3.7 Hz), 124.54, 122.48, 114.82, 113.83, 111.98, 100.98, 62.52. HRMS
(ESI) caled for C2sHieFsOs* [M+H]* 465.0944, found 465.0923.

(7-oxo-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -3-chlorobenzoate (8j)

Yield 76%, m.p. 84-86°C. 'H NMR (600 MHz, CDCls) 6 8.10 (s, 1H), 8.02 (d, ] =7.6 Hz,
1H), 7.96 (s, 1H), 7.85 (s, 1H), 7.63 - 7.56 (m, 4H), 7.51 (t, ] = 7.2 Hz, 2H), 7.45 (t, ] = 6.7 Hz,
2H), 6.58 (s, 1H), 5.64 (s, 2H). *C NMR (151 MHz, CDCls) 6 164.70, 160.65, 157.33, 152.06,
149.27, 143.35, 135.10, 134.03, 130.83, 130.20, 130.02, 129.48, 128.38, 128.09, 127.74, 124.52,
122.50, 114.89, 113.88, 112.03, 100.93, 62.40. HRMS (ESI) calcd for C2sHisClOs* [M+H]*
431.0681, found 431.0668.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -3-bromobenzoate (8k)

Yield 89%, m.p. 87-89°C. 'H NMR (400 MHz, CDCls) 6 8.26 (s, 1H), 8.06 (dd, ] =7.8,
0.6 Hz, 1H), 7.96 (s, 1H), 7.85 (s, 1H), 7.77 (dd, ] = 8.0, 0.9 Hz, 1H), 7.63 — 7.57 (m, 3H), 7.52
(t,J=7.5Hz 2H), 744 (t, | =7.1 Hz, 1H), 7.38 (t, ] = 7.9 Hz, 1H), 6.58 (s, 1H), 5.64 (s, 2H).
13C NMR (101 MHz, CDCls) 6 164.57, 160.64, 157.33, 152.06, 149.25, 143.35, 136.94, 132.92,
130.99, 130.83, 130.42, 129.48, 128.53, 128.38, 127.74, 124.52, 122.97, 122.50, 114.89, 113.88,
112.05, 100.94, 62.41. HRMS (ESI) calcd for C2sH1sBrOs* [M+H]* 475.0176, found 475.0164.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl- 2-chlorobenzoate (81)

Yield 90%, m.p. 147-149°C. "TH NMR (400 MHz, CDCls) 6 7.98 — 7.93 (m, 2H), 7.85 (s,
1H), 7.63 - 7.56 (m, 3H), 7.55 — 7.48 (m, 4H), 7.44 (t, ] = 7.3 Hz, 1H), 7.37 (td, ] = 6.9 Hz, ] =
6.9 Hz, 2.2 Hz, 1H), 6.65 (s, 1H), 5.65 (s, 2H). *C NMR (101 MHz, CDCls) 6 164.87, 160.69,
157.27, 151.98, 149.09, 143.29, 134.37, 133.58, 131.90, 131.59, 130.80, 129.47, 128.75, 128.34,
127.69, 126.99, 124.43, 122.46, 114.90, 113.85, 112.15, 100.86, 62.57. HRMS (ESI) calcd for
CasHisClOs* [M+H]* 431.0681, found 431.0662.

(7-oxo-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -2-fluorobenzoate (8m)

Yield 86%,m.p. 149-151°C. '"H NMR (400 MHz, CDCls) 6 7.98 (s, 1H), 7.93 - 7.89 (m,
1H), 7.86 (s, 1H), 7.74 - 7.70 (m, 1H), 7.63 — 7.57 (m, 3H), 7.53 (t, ] = 7.6 Hz, 2H), 7.48 - 7.39

11



(m, 3H), 6.66 (s, 1H), 5.65 (s, 2H). 3C NMR (101 MHz, CDCls) 6 165.35, 160.70, 157.30,
152.01, 149.04, 143.31, 134.89, 133.55, 131.79, 130.82 (d, ] = 1.4 Hz), 129.50, 128.37, 127.72,
127.57, 124.47, 122.49, 122.30, 114.94, 113.88, 112.25, 100.89, 62.63. HRMS (ESI) calcd for
CasHisFOs* [M+H]*415.0976, found 415.0987.

(7-oxo-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl- 3-fluorobenzoate (8n)

Yield 84%, m.p. 126-127°C. 'H NMR (400 MHz, CDCls) 6 7.97 (s, 1H), 7.93 (d, ] =7.8
Hz, 1H), 7.85 (s, 1H), 7.81 (dd, ] =9.1, 1.3 Hz, 1H), 7.62 — 7.57 (m, 3H), 7.54 — 7.44 (m, 4H),
7.35 (td, ] = 8.3, 2.5 Hz, 1H), 6.59 (s, 1H), 5.64 (s, 2H). 3C NMR (101 MHz, CDCls) 6 164.75
(d, J =3.0 Hz), 164.03, 161.56, 160.65, 157.33, 152.06, 149.31, 143.34, 130.83, 130.58 (d, | = 7.8
Hz), 129.47, 128.38, 127.74, 125.73 (d, ] = 3.1 Hz), 124.52, 122.51, 121.13 (d, | = 21.2 Hz),
116.90 (d, | = 23.2 Hz), 114.89, 113.89, 112.01, 100.93, 62.39. HRMS (ESI) calcd for
CasHisFOs* [M+H]* 415.0976, found 415.0992.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -2-bromobenzoate (80)

Yield 88%,m.p. 123-125°C. 'H NMR (400 MHz, CDCls) 6 7.98 (s, 1H), 7.93 — 7.89 (m,
1H), 7.86 (s, 1H), 7.74 - 7.70 (m, 1H), 7.63 - 7.56 (m, 3H), 7.52 (t, ] = 7.5 Hz, 2H), 7.48 - 7.39
(m, 3H), 6.65 (s, 1H), 5.65 (s, 2H). 3C NMR (101 MHz, CDCls) 6 165.34, 160.70, 157.29,
152.00, 149.04, 143.30, 134.88, 133.55, 131.79, 130.80, 129.49, 128.36, 127.71, 127.56, 124.46,
122.48, 122.29, 114.93, 113.86, 112.23, 100.88, 62.63. HRMS (ESI) calcd for CasHieBrOs*
[M+H]* 475.0176, found 475.0158.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -3-methylbenzoate (8p)

Yield 80%, m.p. 183-185°C. "H NMR (400 MHz, CDCls) 6 7.99 (s, 1H), 7.94 (s, 2H),
7.85 (s, 1H), 7.63 — 7.57 (m, 3H), 7.53 — 7.35 (m, 5H), 6.62 (s, 1H), 5.63 (s, 2H), 2.43 (s, 3H).
13C NMR (101 MHz, CDCls) 6 166.03, 160.79, 157.30, 152.05, 149.75, 143.28, 138.75, 134.75,
130.86, 130.45, 129.46, 129.02, 128.74, 128.34, 127.72, 127.16, 124.45, 122.51, 114.97, 114.00,
111.87, 100.87, 62.06. 21.46. HRMS (ESI) caled for CasHisOs* [M+H]* 411.1227, found
411.1210.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -4-nitrobenzoate (8q)

Yield 85%, m.p. 194-196°C. 'H NMR (600 MHz, CDCls) 88.34 (d, | = 8.3 Hz, 2H), 8.30
(d, J=8.5Hz, 2H), 7.96 (s, 1H), 7.86 (s, 1H), 7.60 (d, | = 9.3 Hz, 3H), 7.52 (t, | = 7.4 Hz, 2H),
745 (t, ] = 6.9 Hz, 1H), 6.58 (s, 1H), 5.69 (s, 2H). *C NMR (151 MHz, CDCls) 6 164.05,
160.53, 157.38, 152.05, 151.17, 148.87, 143.45, 134.37, 131.15, 130.81, 129.49, 128.42, 127.74,
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124.58, 124.01, 122.46, 114.75, 113.74, 112.05, 101.03, 62.80. HRMS (ESI) calcd for
CasHisNO7* [M+H]* 442.0921, found 442.0902

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -4-(tert-butyl)benzoate (8r)

Yield 82%, m.p. 108-110°C. '"H NMR (400 MHz, CDCls) 6 8.06 (d, | = 8.4 Hz, 2H), 7.99
(s, 1H), 7.85 (s, 1H), 7.62 — 7.56 (m, 3H), 7.54 — 7.40 (m, 5H), 6.60 (s, 1H), 5.63 (s, 2H), 1.36
(s, 9H). 3C NMR (151 MHz, CDCls) 6 165.86, 160.78, 157.84, 157.30, 152.06, 149.87, 143.26,
130.87, 129.92, 129.45, 128.32, 127.73, 126.27, 125.84, 124.42, 122.51, 114.99, 114.02, 111.83,
100.84, 61.90, 35.37, 31.23. HRMS (ESI) calcd for Cz0H250s* [M+H]* 453.1697, found
453.1712.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl- 2-naphthoate (8s)

Yield 77%, m.p. 146-147°C. 'H NMR (400 MHz, CDCls) 6 8.71 (s, 1H), 8.13 (d, ] = 8.7
Hz, 1H), 8.03 (s, 1H), 8.00 — 7.90 (m, 3H), 7.86 (s, 1H), 7.67 — 7.56 (m, 5H), 7.49 (t, ] = 7.6 Hz,
2H), 743 (t, ] =7.1 Hz, 1H), 6.69 (s, 1H), 5.70 (s, 2H). 3C NMR (101 MHz, CDCls) 6 166.03,
160.79, 157.32, 152.08, 149.72, 143.31, 136.02, 132.60, 131.76, 130.86, 129.63, 129.47, 128.94,
128.74, 128.35, 128.00, 127.73, 127.14, 126.28, 125.17, 124.48, 122.52, 115.00, 114.03, 111.99,
100.90, 62.24. HRMS (ESI) calcd for CoH190s* [M+H]*447.1227, found 447.1212.

(7-oxo-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -3,5-dichlorobenzoate (8t)

Yield 75%, m.p. 163-165°C. 'TH NMR (400 MHz, CDCDP) 6 7.98 (d, ] = 0.9 Hz, 2H), 7.94
(s, 1H), 7.86 (s, 1H), 7.63 — 7.57 (m, 4H), 7.53 (t, ] = 7.5 Hz, 2H), 7.45 (t, ] = 7.3 Hz, 1H), 6.55
(s, 1H), 5.64 (s, 2H).3C NMR (101 MHz, CDCls) 6 163.64, 160.57, 157.32, 152.02, 148.89,
143.39, 135.86, 133.83, 131.82, 130.79, 129.48, 128.40, 128.30, 127.73, 124.55, 122.47, 114.80,
113.76, 112.11, 100.98, 62.72. HRMS (ESI) caled for C2sHisCl:Os* [M+H]* 465.0291, found
465.0314.

(7-oxo-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-3-(trifluoromethyl)benzoate
(8u)

Yield 80%, m.p. 137-138°C. '"H NMR (400 MHz, CDCls) 6 8.38 (s, 1H), 8.32 (d, J=7.8
Hz, 1H), 7.97 (s, 1H), 7.90 (d, ] = 7.8 Hz, 1H), 7.86 (s, 1H), 7.66 (t, ] = 7.9 Hz, 1H), 7.62 -
7.57 (m, 3H), 7.51 (t, ] = 7.5 Hz, 2H), 7.44 (t, | = 7.3 Hz, 1H), 6.57 (s, 1H), 5.68 (s, 2H). 3C
NMR (101 MHz, CDCls) 6 164.61, 160.59, 157.35, 152.06, 149.14, 143.37, 133.11, 131.83,

131.51, 130.82, 130.48 (d, ] = 3.6 Hz), 129.98, 129.61, 129.46, 128.38, 127.73, 126.92 (q, ] = 3.9
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Hz), 124.54, 122.50, 114.84, 113.85, 112.09, 100.96, 62.50. HRMS (ESI) calcd for C2sHisF3Os*
[M+H]* 465.0944, found 465.0965.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -2-methylbenzoate (8v)

Yield 83%, m.p. 139-141°C. 'TH NMR (400 MHz, CDCls) 6 8.06 (d, ] = 8.0 Hz, 1H), 7.98
(s, 1H), 7.85 (s, 1H), 7.62 - 7.56 (m, 3H), 7.53 - 7.42 (m, 4H), 7.31 (d, ] = 7.6 Hz, 2H), 6.61 (s,
1H), 5.61 (s, 2H), 2.64 (s, 3H).*C NMR (101 MHz, CDCls) 6 166.40, 160.79, 157.26, 152.01,
149.79, 143.27, 141.30, 133.06, 132.21, 130.90, 130.83, 129.45, 128.32, 128.08, 127.70, 126.17,
124.42,122.47, 114.93, 113.99, 111.90, 100.85, 61.84, 22.09. HRMS (ESI) calcd for C2sH190s*
[M+H]* 411.1227, found 411.1240.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -3-nitrobenzoate (8w)

Yield 86%, m.p. 172-174°C. 'H NMR (400 MHz, CDCls) 6 8.95 (s, 1H), 8.50 (d, ] = 8.1
Hz, 1H), 8.45 (d, | = 7.5 Hz, 1H), 7.97 (s, 1H), 7.86 (s, 1H), 7.73 (t, ] = 8.0 Hz, 1H), 7.64 —
7.57 (m, 3H), 7.52 (t, ] = 7.4 Hz, 2H), 7.45 (t, | = 7.3 Hz, 1H), 6.57 (s, 1H), 5.71 (s, 2H). 13C
NMR (101 MHz, CDCls) 6 163.86, 160.51, 157.37, 152.07, 148.87, 148.61, 143.42, 135.49,
130.83 (d, ] = 4.1 Hz), 130.20, 129.49, 128.39 (d, ] = 5.2 Hz), 127.75, 124.99, 124.59, 122.49,
114.80, 113.78, 112.21, 101.02, 62.78. HRMS (ESI) calcd for CsHisNO7* [M+H]* 442.0921,
found 442.0939.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -3-methoxybenzoate (8x)

Yield 88%, m.p. 107-108°C. 'H NMR (400 MHz, CDCls) 6 7.99 (s, 1H), 7.85 (s, 1H),
7.73 (d, ] =7.1 Hz, 1H), 7.65 - 7.56 (m, 4H), 7.51 (t, ] = 7.6 Hz, 2H), 7.47 - 7.38 (m, 2H), 7.17
(dd, ] =8.3, 2.3 Hz, 1H), 6.60 (s, 1H), 5.64 (s, 2H), 3.86 (s, 3H). 3C NMR (101 MHz, CDCls)
0165.73, 160.71, 159.91, 157.30, 152.05, 149.61, 143.29, 130.85, 130.34, 129.89, 129.46, 128.33,
127.72, 124.44, 122.49, 122.31, 120.28, 114.98, 114.60, 113.98, 111.98, 100.87, 77.48, 62.18,
55.65. HRMS (ESI) calcd for CasH1sOs* [M+H]* 427.1176, found 427.1153.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-3-(trifluoromethoxy)benzoate
(8y)

Yield 92%, m.p. 121-123°C. 'H NMR (400 MHz, CDCls) 6 8.08 (d, ] =7.5 Hz, 1H), 7.96
(s, 2H), 7.86 (s, 1H), 7.61 — 7.48 (m, 7H), 7.43 (t, ] = 7.1 Hz, 1H), 6.58 (s, 1H), 5.66 (s, 2H).
BBC NMR (101 MHz, CDCls) 6 164.54, 160.61, 157.35, 152.06, 149.58, 149.18, 143.36, 131.11,
130.83, 130.48, 129.46, 128.38, 128.25, 127.73, 126.37, 124.53, 122.50, 114.85, 113.86, 112.06,
100.96, 62.48. HRMS (ESI) calcd for C2sHisFsOs* [M+H]* 481.0893, found 481.0879.

14



(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-3,5-bis(trifluoromethyl)benzoat
e (8z)

Yield 75%,m.p. 188-190°C. 'H NMR (400 MHz, CDCls) 6 8.55 (s, 2H), 8.14 (s, 1H),
7.96 (s, 1H), 7.86 (s, 1H), 7.63 — 7.58 (m, 3H), 7.52 (t, ] = 7.5 Hz, 2H), 7.45 (t, | = 7.3 Hz, 1H),
6.53 (s, 1H), 5.72 (s, 2H). ®C NMR (101 MHz, CDCls) 6 163.38, 160.45, 157.37, 152.04,
148.59, 143.46, 132.77 (q, ] = 34.3 Hz). 131.25, 130.78, 130.03 (d, ] = 3.4 Hz), 129.46, 128.42,
127.73, 127.35 (t, ] = 4.0 Hz), 124.61, 122.46, 121.45, 114.74, 113.71, 112.34, 110.16, 101.05,
62.99. HRMS (ESI) caled for C2zHisFeOs* [M+H]* 533.0818, found 533.0836.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-2-chloro-6-fluorobenzoate (8aa)

Yield 81%, m.p. 156-157°C. "H NMR (400 MHz, CDCls) 6 7.95 (s, 1H), 7.86 (s, 1H),
7.63 - 7.58 (m, 2H), 7.58 — 7.51 (m, 3H), 7.48 - 7.38 (m, 2H), 7.27 (d, ] = 8.4 Hz, 1H), 7.10 (t,
] = 8.7 Hz, 1H), 6.65 (s, 1H), 5.67 (s, 2H). 3C NMR (101 MHz, CDCls) § 162.64, 161.39,
160.63, 158.86, 157.30, 152.00, 148.42, 143.31, 132.59 (d, ] = 9.4 Hz), 130.81, 129.48, 128.35,
127.74, 125.99 (d, ] = 3.6 Hz), 124.46, 122.51, 114.94, 114.89, 114.73, 112.53, 100.89, 63.09.
HRMS (ESI) calcd for C2sHisCIFOs* [M+H]+ 449.0587, found 449.0568.

(7-oxo-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -3,4-dichlorobenzoate (8ab)

Yield 78%, m.p. 183-185°C. 'TH NMR (400 MHz, CDCls) 6 8.20 (d, ] = 1.2 Hz, 1H), 7.97
-7.93 (m, 2H), 7.86 (s, 1H), 7.62 — 7.56 (m, 4H), 7.52 (t, ] = 7.5 Hz, 2H), 7.45 (t, | = 7.3 Hz,
1H), 6.56 (s, 1H), 5.64 (s, 2H). 3C NMR (101 MHz, CDCls) 6 164.07, 160.61, 157.32, 152.01,
149.09, 143.38, 138.81, 133.57, 131.82, 131.04, 130.80, 129.48, 128.95, 128.83, 128.39, 127.73,
124.53, 122.47, 114.79, 113.78, 111.98, 100.97, 62.52. HRMS (ESI) calcd for CzsHisCl205*
[M+H]* 465.0291, found 465.0275.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -3,5-difluorobenzoate (8ac)

Yield 87%, m.p. 225-227°C. 'H NMR (400 MHz, CDCLs) 6 7.94 (s, 1H), 7.86 (s, 1H),
7.68 —7.57 (m, 5H), 7.53 (t, | = 7.5 Hz, 2H), 7.45 (t, ] = 7.2 Hz, 1H), 7.13 - 7.07 (m, 1H), 6.56
(s, 1H), 5.65 (s, 2H). 3C NMR (101 MHz, CDCls) 6 164.24, 160.58, 157.33, 152.03, 148.95,
143.39, 130.80, 129.48, 128.41, 127.74, 124.56, 122.48, 114.80, 113.77, 113.17 (d, ] = 7.6 Hz),
112.98 (d, ] = 7.7 Hz), 112.06, 109.52 (t, ] = 25.1 Hz), 100.99, 62.69. HRMS (ESI) calcd for
CasHisF20s [M+H]*433.0882, found 433.0868.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl -3,4-difluorobenzoate (8ad)
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Yield 92%, m.p. 190-191°C. "H NMR (400 MHz, CDCls) 6 7.99 — 7.90 (m, 3H), 7.86 (s,
1H), 7.63 - 7.56 (m, 3H), 7.52 (t, ] = 7.6 Hz, 2H), 7.48 — 7.42 (m, 1H), 7.33 - 7.27 (m, 1H),
6.56 (s, 1H), 5.64 (s, 2H). 3*C NMR (101 MHz, CDCls) 6 163.94, 160.62, 157.31, 155.57 (d, | =
12.5 Hz), 153.01 (d, ] = 12.6 Hz), 151.99, 151.66 (d, | = 13.1 Hz), 149.19, 143.38, 130.79,
129.46, 128.38, 127.71, 127.05 (dd, | = 7.6, 3.8 Hz), 124.51, 122.45, 119.39 (dd, | = 18.8, 1.7
Hz), 117.96 (d, ] = 17.9 Hz), 114.77, 113.77, 111.85, 100.95, 62.43. HRMS (ESI) calcd for
CasHisF20s* [M+H]* 433.0882, found 433.0911.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl-3,4,5-trifluorobenzoate (8ae)

Yield 83%, m.p. 204-206°C. '"H NMR (400 MHz, CDCls) 6 7.93 (s, 1H), 7.86 (s, 1H),
7.77 (t, ] = 6.9 Hz, 2H), 7.62 — 7.58 (m, 3H), 7.53 (t, ] = 7.5 Hz, 2H), 7.45 (t, ] = 7.3 Hz, 1H),
6.53 (s, 1H), 5.64 (d, ] = 0.6 Hz, 2H). 3C NMR (101 MHz, CDCls) 6 160.52, 157.34, 152.02,
148.84, 143.43, 130.78, 129.48, 128.42, 127.74, 124.58, 122.45, 114.79, 114.73, 114.63, 114.56,
113.70, 112.02, 101.02, 62.79. HRMS (ESI) calcd for CzsHisFsOs* [M+H]* 451.0788, found
451.0765.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl cyclohexanecarboxylate (8af)

Yield 70%,m.p. 119-120°C. '"H NMR (400 MHz, CDCls) 6 7.88 (s, 1H), 7.85 (s, 1H), 7.63
—7.58 (m, 2H), 7.57 - 7.50 (m, 3H), 7.45 (t, ] = 7.4 Hz, 1H), 6.49 (s, 1H), 5.37 (s, 2H), 2.46 (tt,
J =115, 3.6 Hz, 1H), 1.98 (dd, ] = 13.0, 2.4 Hz, 2H), 1.82 - 1.73 (m, 2H), 1.50 (ddd, | = 14.7,
12.4, 3.1 Hz, 2H), 1.39 - 1.16 (m, 4H). 3C NMR (101 MHz, CDCls) 6 175.32, 160.81, 157.23,
151.97, 149.85, 143.25, 130.85, 129.45, 128.34, 127.72, 124.38, 122.46, 114.87, 113.97, 111.71,
100.81, 61.33, 43.26, 29.16, 25.75, 25.49. HRMS (ESI) calcd for CsH230s" [M+H]* 403.1540,
found 403.1557.

(7-ox0-3-phenyl-7H-furo[3,2-g]chromen-5-yl)methyl furan-2-carboxylate (8ag)

Yield 68%,m.p. 161-163°C. 'TH NMR (400 MHz, CDCls) 6 7.94 (s, 1H), 7.85 (s, 1H),
7.68 — 7.65 (m, 1H), 7.63 — 7.59 (m, 2H), 7.57 (s, 1H), 7.52 (t, ] = 7.6 Hz, 2H), 7.44 (t, [ = 7.3
Hz, 1H), 7.34 (d, ] = 3.5 Hz, 1H), 6.61 — 6.57 (m, 2H), 5.61 (d, ] = 0.6 Hz, 2H). 3C NMR (101
MHz, CDCls) 6 160.70, 157.72, 157.27, 151.97, 149.28, 147.42, 143.64, 143.30, 130.82, 129.47,
128.34, 127.70, 124.41, 122.46, 119.54, 114.82, 113.79, 112.40, 111.76, 100.87, 61.67. HRMS

(ESI) caled for C2sH1s06" [M+H]* 387.0863, found 387.0876.
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'H NMR spectra of intermediate 3
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'H and C NMR spectra of 7a
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"H NMR and 3C NMR spectra of 7b
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"H NMR and BC NMR spectra of 7c
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"H NMR and 3C NMR spectra of 7d
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H NMR and C NMR spectra of 7e
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"H NMR and 3C NMR spectra of 7f
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H NMR and 3C NMR spectra of 7g
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"H NMR and C NMR spectra of 7i
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"H NMR and 3C NMR spectra of 7j
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"H NMR and 3C NMR spectra of 7k
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"H NMR and C NMR spectra of 71
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"H NMR and BC NMR spectra of 7m
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"H NMR and 3C NMR spectra of 7n
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"H NMR and C NMR spectra of 70
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"H NMR and 3C NMR spectra of 7p
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"H NMR and 3C NMR spectra of 7q
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"H NMR and 3C NMR spectra of 7r
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"H NMR and 3C NMR spectra of 7s
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"H NMR and BC NMR spectra of 7t
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"H NMR and C NMR spectra of 7v
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"H NMR and C NMR spectra of 7w
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"H NMR and 3C NMR spectra of 7x
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"H NMR and C NMR spectra of 7y
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"H NMR and 3C NMR spectra of 7z

=3 g 2 g g 2 = o o o o o =
g & 8 § %2 8 g 5 g 8 g = g
i T i 5 i i T T £ T il g |
1

s i
Sy 8
59— —00'L
L
=
9L 2l
8b'L — il
osLf TT—— i
£5'L i
ss'L o1z
e 6o
29'L 860
¥9'L
P
SEL
S6'L

m_

1

3]

3]
m,m_
o
2%
o A
B

2600

0.0

0.5

1.0

0.0 9.8 B 8.5 8.0 7.5 7.0 8.5 6.0 8.5 .
£1 (pem)

10.5

18°L9—
ww.wr./.

9L LL-
mv.hrﬂ

8LO01—

0g'ELL
[ v:%
a'§il
%,NN?
miﬁ/
oLLTL
T WSM
£5'6T1-F
69'08 1
$9'1€1
£ETE1
80'PE1
91'9€1
ov'Epl
8L9p1
Lédist
sHis)
L0091

niuchas_ne_2_25_1 C1

CARBON 01

2%

Q
Oncqu

=,

»

1600
1000

500
600

2000

30

40

50

B0

o" 7o
7z
180 170 160 160 140 150 120 110 100 50 20
£1 (ppn)

[e]
180

45



"H NMR and C NMR spectra of 7aa
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"H NMR and C NMR spectra of 7ad
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"H NMR and 3C NMR spectra of 8
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"H NMR and C NMR spectra of 8b
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"H NMR and BC NMR spectra of 8c
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H NMR and 3C NMR spectra of 8d
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"H NMR and 3C NMR spectra of 8e
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"H NMR and C NMR spectra of 8f

{1000

200

8O0

700

600

500

f-do0

300

[-200
100
o

S

£9's—

w
&
i

&

J =001
)

811
I — ] 2T

7 360
6l'e

2.5 2.0 1.5 1.0 0.5 0.0

3.0

4.5

7.8 7.0 6.5 8.0 5.0
£1 (ppm)

8.0

10.0 9.5 2.0

10.5

5. OEHDE

4. BEHOE

4. OE+08
3. BEHOS
3. OEH0E
2. BEHOG
2. OEHOE
1. BEHOE
1. OEHE
5. OEHOT
0. OEH00

—=5. 0EH0T

99—

S6'OLs

91'LL
nm,hr\\

Bt
8RELL
98 FLL
EL'LTL
96°LEl
BEWTL
L¥'6Cl
ER0E ﬁ.\/\
SP1EL
92'2E ﬁ\

sEErl
6EGF LI~
SOTE1—
EETLSL~
LE9 1~
hmgﬁ/

niuchao_ne_2_42_2_c13

niuchan_nc_2_42_2_cl3

&

-10

10

20

60 40

B0

180 170 160 160 140 150 120 110 100 80 B0

180

£1 (ppn)

56



"H NMR and BC NMR spectra of 8g
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"H NMR and BC NMR spectra of 8i
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"H NMR and BC NMR spectra of 8j
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"H NMR and C NMR spectra of 81
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"H NMR and BC NMR spectra of 8m
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"H NMR and *C NMR spectra of 8n
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"H NMR and BC NMR spectra of 80
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"H NMR and ¥C NMR spectra of 8q
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"H NMR and 3C NMR spectra of 8r
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"H NMR and BC NMR spectra of 8s
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"H NMR and *C NMR spectra of 8u
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"H NMR and BC NMR spectra of 8v
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"H NMR and 3C NMR spectra of 8w

450

400

{360

300

Fa2a0

200

F160

100

50

§8 ] —

LLig—

5%
8L
68'L
09°L

98'L
PD.PW
lad]
9F'8

v
s
I

niuchan ne_2 47_1_H1

PROTON_O1

n

|

o
e}
z

=11T

0.0

0.5

1.0

7.5 7.0 6.5 8.0 5.0 4.5 4.0 3.5 30 2.5 2.0
£1 (pom)

8.0

0.0 8.5 8.0

10.5

4500

4000

3500
3000
2500
2000
1500
F1000
600

o

8LT9—

PRIL
91 ,PDW
8Pl

z0'l0l—

1zl
8LEL —W
R
mn.rm—/.
9e'szl
Gh'eTl-—
6P SEL~

THEPL~
198p1

E.MEV
L0TS 1+
LinlSL—

niuchao_ne_2_47_1 13

CARBON_01

o
Q
b4

10

180 180 170 160 150 140 150 120 110 100 80 a0 0 60 50 40 30

0

f1 (ppm}

73



g %

"H NMR and 3C NMR spectra of 8x
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"H NMR and C NMR spectra of 8y

g g g o 5 g 2 g s 5

2 g g 2 2 g g g 2 g

7 i il T il it i i T i e

S ——

$6'1— -

99'5— — _ =77

8§'9— — — =00l

9T'L

Nv.h/
3 —

va)r 0z'1

9L —— — - Nw. :
A — = A

6FL w .J |
. = i sLen0

1§'L i E ————— it

- ==

wm.h% = —= N

g5t &

§5L 9

6HL]

1L

98'L]

9G]

QHWL 2

mﬁ-_wl

PROTON_01
niuchao_ne_2

0.5

1.0

1.5

10.0 9.5 9.0 8.5 8.0 7.5 1.0 6.5 6.0 5.0 4.5 4.0 5.8 3.0 2.5
£1 (ppn}

10.5

5000
4800

4000

3600

3000

2500

2000

1600

1000

G000
o

=—600

8p79—

WaL
9L'LL
mv hh\

Eikaten
8 ,w:/
Cn.NNﬁ/
LE9Tl
EL'LTL
STBIL
8£'8¢1
9v'etl-z
wv.omﬁ\

9€'ED L~
81671

wn.miv
90514
SELS1—
Lol

PEPO1

niuchao_ne_2_ 462 C13

CARRON_O1

=
w
Q
(o]

10

40

120 110 100 80 BO ™ 60

130

180 170 160 160

150

f1 (ppn)

75



g %

H NMR and 3C NMR spectra of 8z
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"H NMR and 3C NMR spectra of 8aa
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"H NMR and 3C NMR spectra of 8ab
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"H NMR and ¥C NMR spectra of 8ac
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"H NMR and C NMR spectra of 8ad
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"H NMR and 3C NMR spectra of 8af
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