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Experimental Section

All chemicals were obtained from Sigma Aldrich, TCI, Nakalai Chemical or Fujifilm Wako chemical as reagent
grade and were used as received. TLC were performed on Merck Silica gel F254 plates (0.25 mm). 'H and '*C
NMR spectra were recorded on the JEOL JMN-400 or Bruker AVANCE III 600 spectrometers in CDCls, DMSO-
ds or MeOD. Chemical shifts are expressed in ppm (8) and coupling constants (J) are in hertz (Hz). Standard
abbreviations were used for defining signal multiplicities. High-resolution mass spectra were measured by
SHIMAZU IRAffinity-1 instrument (FABMS) or Exactive Plus mass spectrometer (Thermo Fisher Scientific
Inc.) (ESIMS).

General procedure for synthesis of chalcone

To the solution of aldehyde (1 equiv.) and acetophenone (1-2 equiv.) in MeOH (0.2-0.5 M) was added NaOH (3
equiv.) and then stirred at room temperature. The organic layer was extracted with AcOEt, washed with brine, dried
over with Na;SO4 and concentrated under the reduced pressure. The residue was purified by SiO2 column

chromatography (eluent: Hexane/AcOEt) to give the desired chalcone.
o (E)-3-(2-(Methoxymethoxy)phenyl)-1-(4-methoxyphenyl)prop-2-en-1-one

A (1a)
O O According to the general procedure, the reaction of aldehyde (720 mg, 4.3 mmol)
OMOM OMe )
and 4'-methoxyacetophenone (646 mg, 4.3 mmol) with NaOH (516 mg, 12.9

mmol) in MeOH (7.2 mL) gave 1a (1.22 g, 95%) as yellow solid. Reaction time: 22 h. Eluent of SiO, column
chromatography: Hexane/AcOEt = 4/1.

"H-NMR (CDCl;) &: 8.18 (d, J = 15.6 Hz, 1H), 8.05 (d, J = 8.8 Hz, 2H), 7.68 (dd, J= 7.6, 2.0 Hz, 1H), 7.61 (d, J =
15.6 Hz, 1H), 7.35 (td, J = 7.6, 1.6 Hz, 1H), 7.18 (d, /= 7.6 Hz, 1H), 7.05 (t, /= 7.6 Hz, 1H), 6.99 (d, J = 8.8 Hz,
2H), 5.29 (s, 2H), 3.89 (s, 3H), 3.51 (s, 3H); '3C NMR (100 MHz, CDCl3) 5 188.8, 163.3, 156.3, 138.8, 131.4, 131.2,
130.7,128.2,124.7,122.3,121.8, 114.8, 113.7,94.4, 56.1, 55.2; HRMS (FAB) calcd for C1gH1s04 [M]* : 298.1205,
found 298.1212.

0 (E)-3-(2-(Methoxymethoxy)phenyl)-1-(p-tolyl)prop-2-en-1-one (1b)

N According to the general procedure, the reaction of aldehyde (400 mg, 2.4 mmol) and
O O 4'-metylacetophenone (720 mg, 4.3 mmol) with NaOH (288 mg, 7.2 mmol) in MeOH
OMOM (4.5 mL) gave 1b (580 mg, 93%) as yellow oil. Reaction time: 1 h. Eluent of SiO»

column chromatography: Hexane/AcOEt = 4/1.
"H NMR (400 MHz, CDCl5) §: 8.18 (d, J = 16.0 Hz, 1H), 7.95 (d, J= 8.0 Hz, 2H), 7.68 (d, J = 7.6 Hz, 1H), 7.61 (d,
J=16.0 Hz, 1H), 7.36 (t, /= 7.2, 1.2 Hz, 1H), 7.30 (d, J = 8.0 Hz, 2H), 7.18 (d, /= 8.4 Hz, 1H), 7.05 (t,J= 7.6 Hz,
1H), 5.28 (s, 2H), 3.51 (s, 3H), 2.44 (s, 3H); '3*C NMR (100 MHz, CDCl3) § 190.6, 156.6, 143.7, 139.7, 136.0, 131.8,
129.5,128.8,128.6, 124.9,122.9, 122.1, 115.0, 94.7, 21.7; HRMS (FAB) calcd for C1gH1s03 [M]* : 282.1256, found

282.1255.
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o (E)-1-(4-Chlorophenyl)-3-(2-(methoxymethoxy)phenyl)prop-2-en-1-one (1c)
According to the general procedure, the reaction of aldehyde (331 mg, 2.0 mmol) and
O 4'-chloroacetophenone (338 mg, 2.2 mmol) with NaOH (394 mg, 6.0 mmol) in MeOH
cl (4.0 mL) gave 1c (425 mg, 72%) as yellow oil. Reaction time: 23 h. Eluent of SiO,
column chromatography: Hexane/AcOEt = 4/1.
'"H NMR (400 MHz, CDCls) 4 8.19 (d, J = 15.6 Hz, 1H), 7.97 (d, J = 8.8 Hz, 2H), 7.67 (dd, J = 7.6, 1.2 Hz, 1H),
7.55(d, J=15.6 Hz, 1H), 7.48 (d, J= 7.6 Hz, 2H), 7.37 (td, J=7.2, 1.2 Hz, 1H), 7.19 (d, /= 8.0 Hz, 1H), 7.06 (t, J
= 7.6 Hz, 1H), 5.29 (s, 2H), 3.51 (s, 3H); '3*C NMR (100 MHz, CDCl3) 8 189.5, 156.6, 140.5, 139.0, 136.8, 132.0,
130.0, 128.9, 128.5, 124.4, 122.1, 122.0, 114.9, 94.6, 56.3; HRMS (ESI) calcd for C17H1503Cl [M+H]* : 302.0710,
found 302.0735.

CC

OMOM

O OMe (E)-3-(2-(Methoxymethoxy)phenyl)-1-(2-methoxyphenyl)prop-2-en-1-one (1d)

N According to the general procedure, the reaction of aldehyde (778 mg, 4.7 mmol) and 2'-

O O methoxyacetophenone (773 mg, 5.2 mmol) with NaOH (561 mg, 14 mmol) in MeOH

OMOM (16 mL) gave 1d (1.18 g, 85%) as yellow oil. Reaction time: 2 h. Eluent of SiO; column
chromatography: Hexane/AcOEt = 8/1.

'"H NMR (400MHz, CDCl3) 8 8.02 (d, J = 16.0 Hz, 1H), 7.61-7.64 (m, 2H), 7.40-7.49 (m, 2H), 7.33 (ddd, J = 7.8,

7.8, 1.8 Hz, 1H), 6.99-7.06 (s, 3H), 7.15 (d, J= 8.4 Hz, 1H), 5.25 (2H, s), 3.90 (s, 3H), 3.48 (s, 3H); '3*C NMR (100

MHz, CDCl3) 6 193.2, 158.1, 156.3, 138.2,132.8,131.5, 130.3, 129.5, 128.3, 127.6, 124.8, 121.9, 120.7, 114.9, 111.6,

94.5,56.12, 56.11, 55.6; HRMS (ESI) calcd for CisH1604 [M+Na]* 321.1097, found 321.1085.

0 (E)-3-(2-(Methoxymethoxy)phenyl)-1-(thiophen-2-yl)prop-2-en-1-one (1e)
A g According to the general procedure, the reaction of aldehyde (1.50 g, 9.0 mmol) and 1-
| //  (thiophen-2-yl)ethan-1-one (1.14 g, 9.0 mmol) with NaOH (1.10 g, 27 mmol) in MeOH
OMOM (18 mL) gave 1e (2.20 g, 91%) as yellow oil. Reaction time: 1 h. Eluent of SiO; column
chromatography: Hexane/AcOEt = 4/1.

"H NMR (400 MHz, CDCI;)  8.21 (d, J= 16.0 Hz, 1H), 7.86 (dd, J = 8.0, 0.8 Hz, 1H), 7.68-7.67 (m, 2H), 7.51 (d,
J=16.0 Hz, 1H), 7.37 (dd, J= 7.2, 1.6 Hz, 1H), 7.20-7.17 (m, 2H), 7.06 (t, /= 7.6 Hz, 1H), 5.30 (2H, s), 3.52 (s,
3H); *C NMR (100 MHz, CDCl3) & 182.2, 156.3, 145.6, 138.9, 133.6, 131.7, 131.7, 128.4, 128.2, 124.2, 122.1,

121.8, 114.7, 94.3, 56.0; HRMS (ESI) calcd for C15H1403SNa [M+Na]* : 297.0556 , found 297.0545.

o) (E)-1-Cyclohexyl-3-(2-(methoxymethoxy)phenyl)prop-2-en-1-one (1f)
X According to the general procedure, the reaction of aldehyde (405 mg, 2.4 mmol) and 1-
cyclohexylethan-1-one (280 mg, 2.2 mmol) with NaOH (292 mg, 7.3 mmol) in MeOH
(4.9 mL) gave 1f (455 mg, 68%) as yellow oil. Reaction time: 15 h. Eluent of SiO column

OMOM

chromatography: Hexane/AcOEt = 9/1.

'"H NMR (400 MHz, CDCl3) & 7.98 (d, J= 16.0 Hz, 1H), 7.58 (dd, J= 7.6, 1.6 Hz, 1H), 7.33 (td, /= 7.2, 1.6 Hz, 1H),

7.15(d,J=8.0 Hz, 1H), 7.02 (t, /= 7.6 Hz, 1H), 6.85 (d, /= 16.0 Hz, 1H), 5.26 (s, 2H), 3.50 (s, 3H), 2.70-2.63 (m,

1H), 1.92-1.69 (m, 5H), 1.49-1.23 (m, 5H); 3C NMR (100 MHz, CDCl;) & 203.6, 156.3, 137.3, 131.6, 128.1, 125.3,

124.6, 122.0, 114.9, 94.7, 56.2, 49.3, 28.7, 25.9, 25.7; HRMS (ESI) calcd for C17H2203 [M+Na]* 297.1461, found
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297.1459.

o (E)-1-(2-(Methoxymethoxy)phenyl)dodec-1-en-3-one (1g)
A According to the general procedure, the reaction of aldehyde (997 mg, 6.0 mmol) and 2-
CoH1o undecanone (1.23 g, 7.20 mmol) with NaOH (720 mg, 18 mmol) in MeOH (30 mL) gave
OMOM 1g (1.20 g, 63%) as colorless oil. Reaction time: 3.5 h at 70 °C. Eluent of SiO; column
chromatography: Hexane/AcOEt = 10/1.
'H NMR (600 MHz, CDCls) 6 7.94 (d, J = 16.2 Hz, 1H), 7.57 (d, J = 7.2 Hz, 1H), 7.33 (t, J = 7.8 Hz, 1H), 7.16 (d,
J=8.4Hz, 1H), 7.02 (t, J = 7.2 Hz, 1H), 6.77 (d, J = 16.2 Hz, 1H), 5.26 (s, 2H), 3.51 (s, 3H), 2.67 (t, J = 7.2 Hz,
2H), 1.70-1.66 (m, 2H), 1.36-1.27 (m, 12H), 0.88 (t, J = 7.2 Hz, 3H); *C NMR (151 MHz, CDCl3) & 3*C NMR (151
MHz, CDCls) 6 201.8, 147.7, 147.4,137.2,131.7,125.4,120.2,117.3, 116.1, 110.3, 40.3, 32.0, 29.6, 29.5, 29.4, 26.2,

24.7,22.8, 14.3; HRMS (ESI) calcd for CooH300O3sNa [M+Na]* : 341.2087, found : 341.2077.

Genral procedure for oxidative rearrangement of chalcones: To the solution of 1 in MeOH (0.1 M) was added
PhI(OH)OTs (2 equiv.) and then stirred at room temperature. The reaction was quenched with saturated aq. NaHCO3
and the mixture was extracted with AcOEt. The combined organic layer was washed with brine, dried over Na;SO4
and concentrated under the reduced pressure. The residue was purified by SiO> column chromatography (eluent:

Hexane/AcOEt) to give the desired 2.

OMe 3,3-Dimethoxy-2-(2-(methoxymethoxy)phenyl)-1-(4-methoxyphenyl)propan-1-one
(22)
According to the general procedure, the reaction of chalcone 1a (1.48 g, 5.0 mmol) with

CH(OMe);  PhI(OH)OTSs (3.90 g, 10.0 mmol) in MeOH (50 mL) gave 2a (1.15 g, 64%) as yellow oil.

Reaction time: 1 h. Eluent of SiO> column chromatography: Hexane/AcOEt = 4/1.

"H NMR (100 MHz, CDCl3) 6 8.07 (d, J = 8.8 Hz, 2H), 7.43 (d, J= 8.4 Hz, 1H), 7.17 (t, J = 7.6 Hz, 1H), 7.11 (d, J
= 8.4 Hz, 1H), 6.95 (t, J=7.6 Hz, 1H), 6.86 (d, J = 8.8 Hz, 1H), 5.48 (d, /= 8.8 Hz, 1H), 5.29 (s, 2H), 5.18 (d, J =
8.8 Hz, 1H), 3.82 (s, 3H), 3.51 (s, 3H), 3.45 (s, 3H), 3.21 (s, 3H); '*C NMR (100 MHz, CDCl3) § 197.0, 163.8, 154.7,
131.2,130.1,129.1, 128.7, 124.6, 122.2, 114.7, 113.7, 107.0, 95.0, 56.24, 56.18, 55.5, 54.0, 47.8; HRMS (ESI) calcd
for Co0H2406 [M+Na]* 383.1465, found 383.1450.

3,3-Dimethoxy-2-(2-(methoxymethoxy)phenyl)-1-(p-tolyl)propan-1-one (2b)
According to the general procedure, the reaction of chalcone 1b (80.2 mg, 0.28 mmol) with
PhI(OH)OTs (220 mg, 0.56 mmol) in MeOH (2.8 mL) gave 2b (67.7 mg, 70%) as yellow
oil. Reaction time: 2 h. Eluent of SiO; column chromatography: Hexane/AcOEt = 10/1.

'"H NMR (400 MHz, CDCls) 8 7.99 (d, J = 8.0 Hz, 2H), 7.42 (d, J= 8.0 Hz, 1H), 7.19-7.10
(m, 4H), 6.95 (t, J= 7.4 Hz, 1H), 5.51 (d, J = 8.4 Hz, 1H), 5.29 (s, 2H), 5.19 (d, J = 8.4 Hz, 1H), 3.51 (s, 3H), 3.45
(s, 3H), 3.21 (s, 3H), 2.35 (s, 3H); *C NMR (100 MHz, CDCl3) & 198.1, 154.8, 144.0, 134.6, 129.3, 129.1, 129.0,
128.7, 124.4, 122.2, 114.7, 107.0, 94.9, 56.24, 56.20, 54.0, 48.1, 21.6; HRMS (ESI) calcd for CxoH240s [M+H]*
367.1516, found 367.1514.
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1-(4-Chlorophenyl)-3,3-dimethoxy-2-(2-(methoxymethoxy)phenyl)propan-1-one (2c)
According to the general procedure, the reaction of chalcone 1¢ (50.0 mg, 0.17 mmol) with
PhI(OH)OTs (130 mg, 0.33 mmol) in MeOH (1.7 mL) gave 2¢ (35.5 mg, 65%) as yellow
oil. Reaction time: 2 h. Eluent of SiO, column chromatography: Hexane/AcOEt = 10/1.
'"H NMR (400 MHz, CDCls) $ 8.02 (d, J = 7.6 Hz, 2H), 7.39-7.35 (m, 3H), 7.19 (td, J =
7.2,1.6 Hz, 1H), 7.12 (d,/J=7.2 Hz, 1H), 6.96 (t,J= 7.2 Hz, 1H), 5.45 (d, /= 8.8 Hz, 1H),
5.28 (s, 2H), 5.16 (d, J= 8.8 Hz, 1H), 3.50 (s, 3H), 3.45 (s, 3H), 3.21 (s, 3H); '3*C NMR (100 MHz, CDCl3) 4 197.3,
154.7,139.7,135.4,130.3, 129.1, 129.0, 128.9, 123.9, 122.3, 114.8, 106.8, 94.9, 56.3, 54.0, 48.4; HRMS (ESI) calcd
for C19H2105Cl [M+Na]* 387.0970, found 387.0967.

MeO 3,3-Dimethoxy-2-(2-(methoxymethoxy)phenyl)-1-(2-methoxyphenyl)propan-1-one
(2d)

According to the general procedure, the reaction of chalcone 1d (1.04 g, 3.5 mmol) with
CH(OMe), PhI(OH)OTs (2.74 g, 7.0 mmol) in MeOH (35 mL) gave 2d (970 mg, 78%) as yellow oil.
OMOM Reaction time: 1 h. Eluent of SiO, column chromatography: Hexane/AcOEt = 4/1.

"H NMR (400 MHz, CDCl3) 8:7.53 (dd, J = 7.6, 1.6 Hz, 1H), 7.39 (dd, /= 8.0, 1.6 Hz, 1H), 7.33 (td, J=7.6, 1.2 Hz,
1H), 7.14 (td, J=17.2, 1.6 Hz, 1H), 7.03 (d, /= 7.6 Hz, 1H), 6.96-6.83 (m, 3H), 5.49 (d, /= 8.4 Hz, 1H), 5.14 (d, /=
8.0 Hz, 1H), 5.09 (s, 2H), 3.80 (s, 3H), 3.49 (s, 3H), 3.39 (s, 3H), 3.19 (s, 3H); '3*C NMR (100 MHz, CDCl3)  200.5,
158.2, 155.6, 133.0, 130.5, 129.8, 129.1, 128.5, 124.7, 121.9, 120.4, 114.6, 111.6, 106.6, 94.9, 55.92, 55.88, 55.5,
54.3, 53.2; HRMS (ESI) calcd for CaH2406Na [M+Na]* 383.1465, found 383.1450.

3,3-Dimethoxy-2-(2-(methoxymethoxy)phenyl)-1-(thiophen-2-yl)propan-1-one (2¢)

S
@) \\ According to the general procedure, the reaction of chalcone 1e (81.4 mg, 0.30 mmol) with
PhI(OH)OTs (233 mg, 0.60 mmol) in MeOH (3.0 mL) gave 2e (25.2 mg, 23%) as yellow
CH(OMe), oil. Reaction time: 2.5 h. Eluent of SiO> column chromatography: Hexane/AcOEt = 4/1.
OMOM TH NMR (400 MHz, CDCl3) § 7.93 (d, J = 4.0 Hz, 1H), 7.59 (dd, J = 4.8, 1.2 Hz, 1H), 7.47

(dd, J=7.6, 1.6 Hz, 1H), 7.20 (td, J = 8.8, 1.6 Hz, 1H), 7.12 (d, J= 7.2 Hz, 1H), 7.06 (1H, dd, J = 4.8, 4.0 Hz), 6.98
(t,J=7.2 Hz, 1H), 5.37 (d, J= 8.8 Hz, 1H), 5.29 (s, 2H), 5.17 (d, J = 8.8 Hz, 1H), 3.50 (s, 3H), 3.47 (s, 3H), 3.21 (s,
3H); 3C NMR (100 MHz, CDCL3) 8 191.1, 154.8, 144.8, 134.4, 132.9, 129.1, 128.9, 128.1, 124.3, 122.3, 114.7,
106.4, 94.9, 56.32, 56.28, 53.8, 49.6; HRMS (ESI) calcd for C17H200sSNa [M+Na]* 359.0924, found 359.0910.

1-Cyclohexyl-3,3-dimethoxy-2-(2-(methoxymethoxy)phenyl)propan-1-one (2f)
o According to the general procedure, the reaction of chalcone 1f (116 mg, 0.42 mmol) with
PhI(OH)OTs (332 mg, 0.85 mmol) in MeOH (4.0 mL) gave 2f (89.2 mg, 63%) as yellow
CH(OMe), 1. Reaction time: 2 h. Eluent of SiO» column chromatography: Hexane/AcOEt = 4/1.
OMOM "H NMR (400 MHz, CDCl3) 8 7.33 (d,J = 7.6 Hz, 1H), 7.20 (t, J = 8.4 Hz, 1H), 7.11 (d, J
= 8.4 Hz, 1H), 6.96 (t, J="7.6 Hz, 1H), 5.24 (s, 2H), 4.99 (d, /= 8.8 Hz, 1H), 4.80 (d, J = 8.8 Hz, 1H), 3.51 (s, 3H),
3.42 (s, 3H), 3.13 (s, 3H), 2.39-2.33 (m, 1H), 1.91-1.61 (m, 4H), 1.32-1.13 (m, 6H); '3C NMR (100 MHz, CDCls) &
211.3,155.1, 129.4, 128.6, 123.8, 122.1, 114.4, 106.2, 94.8, 56.3, 56.2, 53.2, 51.2, 51.1, 28.4, 27.8, 25.9, 25.8, 25.5;
HRMS (ESI) calcd for C19H280sNa [M+Na]* 359.1829, found 359.1826.
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Os__CoH1g 1,1-Dimethoxy-2-(2-(methoxymethoxy)phenyl)dodecan-3-one (29)
According to the general procedure, the reaction of chalcone 1g (50.2 mg, 0.16 mmol) with
CH(OMe),  phI(OH)OTs (124 mg, 0.32 mmol) in MeOH (1.6 mL) gave 2g (35.1 mg, 58%) as yellow
OMOM oil. Reaction time: 1.5 h. Eluent of SiO, column chromatography: Hexane/AcOEt = 8/1.

"H NMR (400 MHz, CDCl3) 6 7.30 (dd, J = 7.6, 1.6 Hz, 1H), 7.21 (td, J= 7.2, 2.0 Hz, 1H), 7.11 (d, J = 7.2 Hz, 1H),
6.98 (t, J= 7.6 Hz, 1H), 5.23 (s, 2H), 5.04 (d, J = 8.8 Hz, 1H), 4.62 (d, J = 8.8 Hz, 1H), 3.50 (s, 3H), 3.45 (s, 3H),
3.15 (s, 3H), 2.45-2.39 (m, 2H), 1.52-1.44 (m, 2H), 1.28-1.18 (m, 12H), 0.86 (t,/= 7.2 Hz, 3H); *C NMR (151 MHz,
CDCl) 6 208.5, 155.0, 129.4, 128.6, 123.9, 122.2, 114.4, 105.4, 94.8, 56.3, 53.3, 53.0, 43.5, 32.0, 29.6, 29.5, 29.4,

29.1,23.4,22.8, 14.2; HRMS (ESI) calcd for C22Hzs0sNa [M+Na]* : 403.2455, found : 403.2438.

Genral procedure for the synthesis of dihydrobenzofuran: To the solution of 2 in MeCN (0.1 M) was added p-
TsOH+H>O (0.1-0.2 equiv.) and then stirred at room temperature. The reaction was quenched with saturated aq.
NaHCOs3 and the mixture was extracted with AcOEt. The combined organic layer was washed with brine, dried over
Na»SO4 and concentrated under the reduced pressure. The residue was purified by SiO, column chromatography

(eluent: Hexane/AcOEt) to give the desired 3.

o O OMe (2-Methoxy-2,3-dihydrobenzofuran-3-yl)(4-methoxyphenyl)methanone (3a)
According to the general procedure, the reaction of acetal 2a (43.6 mg, 0.13 mmol)
O OMe with p-TsOH*H,0 (2.2 mg, 0.013 mmol) in MeCN (1.3 mL) gave 3a (30.7 mg, 83%)
o as white solid. Reaction time: 1 h. Eluent of SiO; column chromatography:
Hexane/AcOEt =4/1.
"H NMR (400 MHz, CDCI3) 6 8.07 (d, J = 8.8 Hz, 2H), 7.19 (t, J= 7.4 Hz, 1H), 7.04-7.01 (m, 3H), 6.90 (d, J = 8.0
Hz, 1H), 6.81 (t, J = 7.4 Hz, 1H), 6.02 (d, J= 2.0 Hz, 1H), 5.01 (d, J = 2.0 Hz, 1H), 3.92 (s, 3H), 3.61 (s, 3H); 1*C
NMR (100 MHz, CDCl3) 6 194.0, 164.4, 158.5, 131.7, 129.6, 128.9, 125.2, 124.3, 121.1, 114.3, 110.6, 109.4, 56.6,
56.5, 55.7; HRMS (FAB) calcd for C17H1604 [M]* calcd for 284.1049, found 284.1042.

(2-Methoxy-2,3-dihydrobenzofuran-3-yl)(p-tolyl)methanone (3b)
According to the general procedure, the reaction of acetal 2b (67.7 mg, 0.20 mmol) with
p-TsOH+H>0 (3.4 mg, 0.020 mmol) in MeCN (2.0 mL) gave 3b (31.2 mg, 58%) as white

solid. Reaction time: 1 h. Eluent of SiO; column chromatography: Hexane/AcOEt = 10/1.
'"H NMR (400 MHz, CDCl3) & 7.98 (d, J = 8.0 Hz, 2H), 7.35 (d, /= 8.4 Hz, 2H), 7.19 (t, J = 8.0 Hz, 1H), 7.00 (d, J
=7.6 Hz, 1H), 6.90 (d, J= 8.0 Hz, 1H), 6.81 (t, /= 7.6 Hz, 1H), 6.03 (d, /= 2.4 Hz, 1H), 5.03 (d, /= 1.2 Hz, 1H),
3.61 (s, 3H), 2.46 (s, 3H); *C NMR (100 MHz, CDCl3) & 195.1, 158.5, 145.1, 133.4, 129.9, 129.6, 129.5, 125.3,
124.1,121.1, 110.6, 109.3, 56.8, 56.5, 21.8; HRMS (FAB) calcd for C17H1603 [M]* 268.1099, found 268.1094.

c) (4-Chlorophenyl)(2-methoxy-2,3-dihydrobenzofuran-3-yl)methanone (3c)
According to the general procedure, the reaction of acetal 2¢ (45.4 mg, 0.12 mmol) with

p-TsOH+H>0 (2.0 mg, 0.012 mmol) in MeCN (1.2 mL) gave 3¢ (24.3 mg, 70%) as white

solid. Reaction time: 1 h. Eluent of SiO, column chromatography: Hexane/AcOEt = 10/1.
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'H NMR (400 MHz, CDCl3) & 8.02 (d, J = 8.4 Hz, 2H), 7.54 (d, J = 8.4 Hz, 1H), 7.21 (t, J = 8.0 Hz, 1H), 6.98 (d, J
=72 Hz, 1H), 6.91 (d, J= 8.4 Hz, 1H), 6.83 (t, J= 7.2 Hz), 6.00 (d, J = 2.0 Hz, 1H), 4.99 (d, J = 1.2 Hz, 1H), 3.61
(s, 3H); *C NMR (100 MHz, CDCl5) & 194.3, 158.5, 140.7, 134.3, 130.7, 129.8, 129.5, 125.3, 123.5, 121.3, 110.8,
109.0, 57.0, 56.5; HRMS (FAB) calcd for CisH1305Cl [M]* 288.0553, found 288.0567.

(2-Methoxy-2,3-dihydrobenzofuran-3-yl)(2-methoxyphenyl)methanone (3d)

According to the general procedure, the reaction of acetal 2d (516 mg, 1.4 mmol) with p-
TsOH+*H,0O (54.4 mg, 0.28 mmol) in MeCN (14 mL) gave 3d (307 mg, 75%) as white solid.
Reaction time: 1 h. Eluent of SiO> column chromatography: Hexane/AcOEt = 9/1.

"H NMR (400 MHz, CDCls) $ 7.59 (dd, J= 7.6, 2.0 Hz, 1H), 7.53 (td, J = 7.6, 2.0 Hz, 1H),
7.16 (t, J = 8.0 Hz, 1H), 7.06-7.00 (m, 2H), 6.92-6.87 (m, 2H), 6.77 (t, J = 7.6 Hz, 1H), 6.03 (d, J = 2.0 Hz, 1H),
5.24 (s, 1H), 3.97 (s, 3H), 3.59 (s, 3H); '3*C NMR (100 MHz, CDCl3) § 197.8, 158.6, 158.4, 134.4, 131.4, 129.3,
126.8,125.2,124.6,121.2,121.1, 111.7, 110.5, 108.9, 61.0, 56.2, 55.6; HRMS (ESI) calcd for C17H160sNa [M+Na]*
307.0941, found 307.0939.

o S ) (2-Methoxy-2,3-dihydrobenzofuran-3-yl)(thiophen-2-yl)methanone (3e)
N\ According to the general procedure, the reaction of acetal 2e (23.2 mg, 0.069 mmol) with p-
OMe TsOH+H,0 (1.3 mg, 0.007 mmol) in MeCN (0.7 mL) gave 3e (9.2 mg, 51%) as white solid.
o] Reaction time: 1 h. Eluent of SiO> column chromatography: Hexane/AcOEt = 4/1.
"H NMR (400 MHz, CDCl3)  7.91 (d, J= 3.2 Hz, 1H), 7.77 (d, J= 4.8 Hz, 1H), 7.25-7.20 (m, 2H), 7.11 (d, J=7.2
Hz, 1H), 6.92 (d, J = 8.0 Hz, 1H), 6.86 (t, /= 7.6 Hz, 1H), 6.00 (d, J = 2.0 Hz, 1H), 4.86 (s, 1H), 3.61 (s, 3H); 1*C
NMR (100 MHz, CDCIl3) 5 188.5, 158.6, 143.4, 135.5, 133.6, 129.9, 128.7, 125.2, 121.3, 110.7, 109.2, 58.3, 56.5;

HRMS (FAB) calcd for C14H1203S [M]* 260.0507, found 260.0481.

Cyclohexyl(2-methoxy-2,3-dihydrobenzofuran-3-yl)methanone (3f)

0]
According to the general procedure, the reaction of acetal 2f (89.2 mg, 0.27 mmol) with p-
OMe TsOH+*H,0 (5.0 mg, 0.027 mmol) in MeCN (3.0 mL) gave 3f (43.1 mg, 63%) as white solid.
) Reaction time: 1 h. Eluent of SiO, column chromatography: Hexane/AcOEt = 10/1.

'H NMR (400 MHz, CDCl3) § 7.27-7.20 (m, 2H), 6.94-6.88 (m, 2H), 5.82 (d, J=2.0 Hz, 1H), 4.27 (s, 1H), 3.54 (s,
3H), 2.74-2.66 (m, 1H), 1.98-1.95 (m, 1H), 1.84-1.68 (m, 4H), 1.46-1.23 (m, 5H); '*C NMR (100 MHz, CDCls) &
208.5, 158.5, 129.7, 124.7, 123.7, 121.4, 110.8, 108.5, 59.9, 56.3, 49.1, 29.0, 27.9, 25.9, 25.8, 25.3; HRMS (ESI)
calcd for CisH2003 [M+Na]* 283.1305, found 283.1302.

@) CoHig 1-(2-Methoxy-2,3-dihydrobenzofuran-3-yl)decan-1-one (3g)
According to the general procedure, the reaction of acetal 2g (41.3 mg, 0.11 mmol) with p-
OMe TsOH<H>O (4.1 mg, 0.022 mmol) in MeCN (1.0 mL) gave 3g (19.7 mg, 59%) as colorless oil.
0 Reaction time: 1 h. Eluent of SiO, column chromatography: Hexane/AcOEt = 6/1.
"H NMR (600 MHz, CDCI3) 6 7.29 (d, J= 7.8 Hz, 1H), 7.23 (t,J = 7.8 Hz, 1H), 6.94 (t, J = 7.8 Hz, 1H), 6.89 (d, J
=17.8 Hz, 1H), 5.84 (d, J=1.8 Hz, 1H), 4.11 (d, J=1.8 Hz, 1H), 3.55 (s, 3H), 2.64-2.53 (m, 2H), 1.60-1.56 (m, 2H),
1.30-1.25 (12H, m), 0.88 (t, J= 7.2 Hz, 3H); 3*C NMR (151 MHz, CDCl3)  205.5, 158.3, 129.7, 124.9, 123.5, 121.4,

S7



110.8, 108.3, 61.8, 56.3 41.0, 32.0, 29.52, 29.49, 29.37, 29.2, 23.5, 22.8, 14.2; HRMS (ESI) caled for C19H2303Na
[M+Na]" : 327.1931, found : 327.1927.

Genral procedure for the synthesis of 3-acylbenzofuran: To the solution of 3 in THF (0.1 M) was added K,CO3
(2 equiv.) and then stirred at room temperature. The reaction was quenched with saturated aq. NH4Cl and the mixture
was extracted with AcOEt. The combined organic layer was washed with brine, dried over Na;SO4 and concentrated
under the reduced pressure. The residue was purified by SiO> column chromatography (eluent: Hexane/AcOEt) to

give the desired 4.

0 O OMe Benzofuran-3-yl(4-methoxyphenyl)methanone (4a)
According to the general procedure, the reaction of 3a (30.0 mg, 0.11 mmol) with
A\ K>COs3 (30.4 mg, 0.22 mmol) in THF (1.1 mL) gave 4a (25.7 mg, 97%) as white solid.
O Reaction time: 4 h. Eluent of SiO> column chromatography: Hexane/AcOEt = 10/1.

'H NMR (400 MHz, CDCl3) § 8.19-8.17 (m, 1H), 8.08 (s, 1H), 7.93 (d, J = 9.2 Hz, 2H), 7.58-7.56 (m, 1H), 7.43-
7.37 (m, 2H), 7.01 (d, J= 8.4 Hz, 2H), 3.91 (s, 3H); *C NMR (100 MHz, CDCl3) & 189.0, 163.6, 155.8, 151.3, 132.1,
131.4,125.9, 125.7, 124.6, 123.0, 121.5, 114.1, 111.7, 55.6; HRMS (FAB) calcd for C15H1203 [M]* 252.0786, found
252.0815.

0 O Benzofuran-3-yl(p-tolyl)methanone (4b)
According to the general procedure, the reaction of 3b (24.1 mg, 0.09 mmol) with K,CO3
‘\%/./ (24.9 mg, 0.18 mmol) in THF (0.9 mL) gave 4b (20.0 mg, 94%) as white solid. Reaction
o time: 6 h.

'H NMR (400 MHz, CDCls) & 8.24-8.22 (m, 1H), 8.09 (s, 1H), 7.82 (d, J = 8.0 Hz, 2H), 7.58-7.56 (m, 1H), 7.43-
7.38 (m, 2H), 7.33 (d, J= 8.0 Hz, 2H), 2.46 (s, 3H); '*C NMR (100 MHz, CDCl3) § 190.2, 155.8, 152.0, 143.5, 136.8,
129.5, 129.2, 125.9, 125.6, 124.6, 123.1, 121.5, 111.6, 21.7; HRMS (FAB) calcd for C16H120, [M]* : 236.0837,
found : 236.0834.

o O c| Benzofuran-3-yl(4-chlorophenyl)methanone (4c)
According to the general procedure, the reaction of 3¢ (10.1 mg, 0.035 mmol) with
‘fi/.( K>COs (9.7 mg, 0.070 mmol) in THF (0.35 mL) gave 4c (8.8 mg, 98%) as ocher solid.
o] Reaction time: 2.5 h.

'H NMR (400 MHz, CDCl3) 8 8.22-8.20 (m, 1H), 8.08 (s, 1H), 7.85 (d, J = 8.4 Hz, 2H), 7.59-7.57 (m, 1H), 7.51 (d,
J = 8.4 Hz, 2H), 7.45-7.40 (m, 2H); 3C NMR (100 MHz, CDCls) § 189.1, 155.9, 152.2, 139.2, 137.7, 130.4, 129.2,
126.2, 125.2, 124.9, 123.0, 121.3, 111.8; HRMS (FAB) calcd for C15HsO,Cl [M]* 256.0291, found 256.0276.

&

&

@

Benzofuran-3-yl(2-methoxyphenyl)methanone (4d)

MeQ
o) O According to the general procedure, the reaction of 3d (62.5 mg, 0.22 mmol) with K,COs
(60.8 mg, 0.44 mmol) in THF (2.2 mL) gave 4d (55.2 mg, 99%) as white solid. Reaction time:
N 23 h. Eluent of SiO, column chromatography: Hexane/AcOEt = 4/1.
)

'"H NMR (400 MHz, CDCls) § 8.26-8.23 (m, 1H), 7.92 (s, 1H), 7.55-7.43 (m, 3H), 7.41-7.37
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(m, 2H), 7.07-7.02 (m, 2H), 3.80 (s, 3H); 1*C NMR (100 MHz, CDCI3) 8 190.4, 157.2, 156.0, 153.9, 132.2, 130.0,
129.3, 125.8, 124.9, 124.7, 123.1, 120.6, 120.6, 111.9, 111.6, 55.8; HRMS (ESI) calcd for CisH1203Na [M+Na]*
275.0679, found 275.0667.

o S ) Benzofuran-3-yl(thiophen-2-yl)methanone (4e)

According to the general procedure, the reaction of 3e (9.1 mg, 0.035 mmol) with K,COs (9.7
A\ mg, 0.070 mmol) in THF (0.4 mL) gave 4e (7.7 mg, 96%) as white solid. Reaction time: 1 h.
o Eluent of SiO; column chromatography: Hexane/AcOEt = 10/1.

"H NMR (400 MHz, CDCl;) & 8.32 (s, 1H), 8.22-8.20 (m, 1H), 7.84 (dd, J= 3.6, 0.8 Hz, 1H), 7.72 (dd, /= 4.4, 1.2

Hz, 1H), 7.59-7.57 (m, 1H), 7.44-7.38 (m, 2H), 7.21 (dd, J = 4.8, 4.0 Hz, 1H); *C NMR (100 MHz, CDCl5)  181.1,

155.7, 150.4, 144.5, 133.5, 132.5, 128.2, 126.1, 125.3, 124.6, 122.9, 121.5, 111.7, HRMS (FAB): calcd for Ci3Hs

0,S [M]* : 228.0245, found : 228.0244.

Benzofuran-3-yl(cyclohexyl)methanone (4f)

@)
According to the general procedure, the reaction of 3f (50.0 mg, 0.19 mmol) with K,CO3
A\ (52.5 mg, 0.38 mmol) in THF (1.9 mL) gave 4f (38.9 mg, 90%) as white solid. Reaction
(0] time: 1 h. Eluent of SiO, column chromatography: Hexane/AcOEt = 10/1.

'H NMR (400 MHz, CDCL) §: 8.73-8.24 (m, 2H), 7.54-7.51 (m, 1H), 7.38-7.36 (m, 2H), 3.00-2.94 (m, 1H), 1.95-
1.86 (m, 4H), 1.76-1.55 (m, 4H), 1.43-1.26 (m, 3H); 3C NMR (100 MHz, CDCL3) & 199.9, 156.0, 150.7, 125.7, 124.9,
124.7, 123.2, 121.4, 111.6, 48.9, 29.6, 25.90, 25.88; HRMS (FAB) calcd for CisHi02 [M]* : 228.1150, found
228.1166.

0] CoH 1-(Benzofuran-3-yl)decan-1-one (4g)
919
According to the general procedure, the reaction of 3g (13.6 mg, 0.045 mmol) with KoCO3
N (12.3 mg, 0.089 mmol) in THF (0.5 mL) gave 4g (11.3 mg, 92%) as white solid. Reaction
(0]

time: 2.5 h. Eluent of SiO; column chromatography: Hexane/AcOEt = 10/1.
"H NMR (600 MHz, CDCl3) & 8.26-8.24 (m, 2H), 7.53-7.52 (m, 1H), 7.38-7.36 (m, 2H), 7.55-7.59 (m, 1H), 2.86 (t,
J =172 Hz, 3H), 1.79-1.76 (m, 2H), 1.39-1.24 (12H, m), 0.88 (t, J = 7.2 Hz, 3H); '3C NMR (151 MHz, CDCIl3) &
196.3, 155.8, 150.8, 125.7, 124.6, 124.5, 123.1, 122.5, 111.6, 40.8, 32.0, 29.63, 29.60, 29.5, 29.4, 24.7, 22.8, 14.2;
HRMS (ESI) calcd for CisH250, [M+H]" : 273.1849, found : 273.1836.

Genral procedure for the synthesis of 3-formylbenzofuran: To the solution of 3 in (CF3;)CHOH (0.1 M) was
added p-TsOH*H>O (2 equiv.) and then stirred at room temperature. The reaction was quenched with saturated aq.
NaHCOs3 and the mixture was extracted with AcOEt. The combined organic layer was washed with brine, dried over
Na;S0O4 and concentrated under the reduced pressure. The residue was purified by SiO, column chromatography

(eluent: Hexane/AcOE?) to give the desired 5.
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CHO 2-(4-Methoxyphenyl)benzofuran-3-carbaldehyde (5a)"

O N\ O OMe According to the general procedure, the reaction of 3a (19.9 mg, 0.07 mmol) and p-
TsOH<H»O (26.6 mg, 0.14 mmol) in (CF3)CHOH (0.7 mL) gave 5a (17.3 mg, 98%)

as white solid. Reaction time: 20 min. Eluent of SiO> column chromatography:

Hexane/AcOEt = 2/1.

'"H NMR (400 MHz, CDCl3) 6 10.33 (s, 1H), 8.27-8.25 (m, 1H), 7.83 (d J = 8.8 Hz, 2H), 7.55-7.53 (m, 1H), 7.39-

7.37 (m, 1H), 7.08 (d, J= 8.8 Hz, 2H), 3.91 (s, 3H); '*C NMR (100 MHz, CDCls) & 186.8, 165.8, 162.2, 153.9, 130.9,

125.8,125.8, 124.9, 122.6, 121.2, 116.7, 114.8, 111.1, 55.7.

CHO 2-(p-Tolyl)benzofuran-3-carbaldehyde (5b)
O According to the general procedure, the reaction of 3b (20.0 mg, 0.075 mmol) and p-
TsOH<H,O (28.5 mg, 0.15 mmol) in (CF3),CHOH (0.8 mL) gave 5b (17.3 mg, 98%) as

yellow solid. Reaction time: 20 min. Eluent of SiO» column chromatography:

-

Hexane/AcOEt = 2/1.

"H NMR (400 MHz, CDCls) 8 10.34 (s, 1H), 8.29-8.26 (m, 1H), 7.77 (d, J = 8.0 Hz, 2H), 7.57-7.55 (m, 1H), 7.42-
7.37 (m, 4H), 2.47 (s, 3H); '*C NMR (100 MHz, CDCl;3) & 187.0, 154.2, 142.0, 130.1, 129.3, 126.1, 126.0, 125.7,
125.0, 122.8, 111.3, 21.6; HRMS (ESI) calcd for C16H1202Na [M+Na]* 259.0730, found 259.0727.

CHO 2-(4-Chlorophenyl)benzofuran-3-carbaldehyde (5¢)
O N O According to the general procedure, the reaction of 3¢ (20.2 mg, 0.07 mmol) and p-
Cl
o TsOH+H»O (26.3 mg, 0.14 mmol) in (CF3).CHOH (0.7 mL) gave 5c (17.5 mg, 97%)

as white solid. Reaction time: 25 min. Eluent of SiO, column chromatography:
Hexane/AcOEt = 2/1.
'H NMR (400 MHz, CDCls) & 10.35 (s, 1H), 8.28-8.26 (m, 1H), 7.83 (d, J = 8.4 Hz, 2H), 7.58-7.55 (m, 3H), 7.45-
7.38 (m, 2H); 3C NMR (100 MHz, CDCl;) § 186.3, 154.3, 137.8, 130.4, 129.7, 127.3, 126.5, 125.6, 125.2, 122.9,
117.9, 111.4; HRMS (ESI) calcd for C15H100.Cl [M+H]* 257.0364, found 257.0360.

2-(2-Methoxyphenyl)benzofuran-3-carbaldehyde (5d)

A According to the general procedure, the reaction of 3d (60.0 mg, 0.21 mmol) and p-
O O TsOH+H»O (81.2 mg, 0.42 mmol) in (CF3)CHOH (2.1 mL) gave 5d (48.6 mg, 91%) as

MeO white solid. Reaction time: 25 min. Eluent of SiO, column chromatography: Hexane/AcOEt

Il
)
~
—

'H NMR (400 MHz, CDCls) § 10.11 (s, 1H), 8.28-8.26 (m, 1H), 7.64 (dd, J = 7.6, 2.0 Hz, 1H), 7.57-7.52 (m, 2H),
7.39-7.37 (m, 2H), 7.14 (t, J = 7.6 Hz, 1H), 7.09 (d, J = 8.4 Hz, 1H), 3.87 (s, 3H); 3C NMR (100 MHz, CDCls) &
188.0, 162.9, 157.6, 154.8, 132.8, 132.0, 125.8, 125.4, 124.8, 122.8, 121.1, 118.4, 117.9, 111.9, 111.3, 55.9; HRMS
(ESI) calcd for CysH1303 [M+H]* 253.0859, found 253.0852.
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CHO 2-(Thiophen-2-yl)benzofuran-3-carbaldehyde (5¢)
N S | According to the general procedure, the reaction of 3e (28.8 mg, 0.11 mmol) and p-
o \ TsOH+H,O (41.8 mg, 0.22 mmol) in (CFs),CHOH (1.1 mL) gave 5e (22.5 mg, 90%) as
yellow solid. Reaction time: 40 min. Eluent of SiO, column chromatography: Hexane/AcOEt
=4/1.
'"H NMR (400 MHz, CDCls) § 10.56 (s, 1H), 8.23-8.21 (m, 1H), 7.85 (d, J = 4.0 Hz, 1H), 7.64 (d, J = 5.2 Hz, 1H),
7.54-7.52 (m, 1H), 7.42-7.35 (m, 2H), 7.25-7.23 (m, 1H); 3C NMR (100 MHz, CDCls) § 185.6, 154.0, 130.7, 130.5,
130.5, 128.6, 126.3, 125.8, 125.1, 122.5, 116.5, 111.2; HRMS (ESI) calcd for C13Hy0.S [M+H]* 229.0318, found :
229.0315.

CHO 2-Cyclohexylbenzofuran-3-carbaldehyde (5f)
According to the general procedure, the reaction of X the reaction of 3f (20.1 mg, 0.077
N\ g g p g
o mmol) and p-TsOH+H,O (28.5 mg, 0.15 mmol) in (CF3)CHOH (0.8 mL) gave 5f (17.1 mg,

98%) as white solid. Reaction time: 25 min. Eluent of SiO» column chromatography:
Hexane/AcOEt = 3/1.
"H NMR (400 NMR, CDCl;3) & 10.28 (s, 1H), 8.15-8.13 (m, 1H), 7.47-7.45 (m, 1H), 7.35-7.30 (m, 2H), 3.35-3.28
(m, 1H), 1.98-1.91 (m, 4H), 1.87-1.80 (m, 3H), 1.50-1.34 (m, 3H); 3C NMR (100 MHz, CDCl;)  185.0, 174.5,
154.0, 125.2, 124.9, 124.6, 122.1, 116.2, 111.1, 37.1, 31.5, 26.1, 25.6; HRMS (ESI) calcd for CisH1702 [M+H]*
229.1223, found 229.1222.

CHO 2-Nonylbenzofuran-3-carbaldehyde (5g)
®09H19 According to the general procedure, the reaction of 3g (13.1 mg, 0.043 mmol) and p-
o TsOH*H>O (16.4 mg, 0.086 mmol) in (CF3;)CHOH (0.5 mL) gave 5g (9.1 mg, 78%) as
yellow oil. Reaction time: 30 min. Eluent of SiO> column chromatography: Hexane/AcOEt
=10/1.
"HNMR (600 MHz, CDCl3) § 10.23 (s, 1H), 8.14-8.13 (m, 1H), 7.47-7.46 (m, 1H), 7.34-7.32 (m, 2H), 3.10 (t, J=7.8
Hz, 2H), 1.87-1.82 (m, 2H), 1.42-1.26 (m, 12H), 0.88 (t, J = 7.2 Hz, 3H); 3C NMR (151 MHz, CDCls) § 185.0,

170.9, 154.1, 125.3, 124.8, 124.6, 121.9, 117.7, 111.0, 32.0, 29.5, 29.4, 29.37, 29.35, 28.4, 27.3, 22.8, 14.2; HRMS
(ESI) caled for CisH2s50, [M+H]" : 273.1849, found : 273.1849.

CHO 2,4-Bis(methoxymethoxy)benzaldehyde (6)?

/©: To the solution of 2,4-dihydroxybenzaldehyde (2.00 g, 14.5 mmol) in DCM (30 mL) was
MOMO OMOM ' 3dded MOMCI (3.3 mL, 43.5 mmol) and i-Pr;NEt (10.1 mL, 72.4 mmol) at room
temperature. After stirring at same temperature for 2.5 h, the reaction was quenched with MeOH, and the resulting
solution was extracted with CHCIs. The combined organic layer was washed with brine, dried over Na,SO4 and
concentrated in vacuo. The residue was purified by SiO; column chromatography (Hexane/AcOEt = 10/1) to give 6
(3.18 g, 97%) as white solid.
"H NMR (400 MHz, CDCl3) & 10.35 (s, 1H), 7.81 (d, J= 8.8 Hz, 1H), 6.83 (d, J= 2.4 Hz, 1H), 6.75 (dd, J= 8.8, 2.4
Hz, 1H), 5.28 (s, 2H), 5.22 (s, 2H), 3.53 (s, 3H), 3.49 (s, 3H).
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o 1-(2-Methoxy-4-(methoxymethoxy)phenyl)ethan-1-one (7)

To the solution of 2,4-dihydroxyacetophenone (1.27 g, 9.2 mmol) in acetone (9.2 mL) was

added K,COs (3.17 g, 23 mmol) and MOMCI (1.4 mL, 18.4 mmol). After stirring at room
MeO OMOM temperature for 17 h, the reaction was quenched with MeOH, and the resulting solution was
extracted with AcOEt. The combined organic layer was washed with brine, dried over Na;SO4 and concentrated under
the reduced pressure. The residue was purified by SiO» column chromatography (Hexane/AcOEt = 6/1) to give 1-(2-
hydroxy-4-(methoxymethoxy)phenyl)-ethan-1-one (1.41 g, 80%) as colorless oil. To the solution of 1-(2-hydroxy-4-
(methoxymethoxy)phenyl)-ethan-1-one (1.40 g, 7.1 mmol) in dry DMF (3.6 mL) was added K,COs (2.78 g, 21.3
mmol) and Mel (0.53 mL, 8.5 mmol) under Ar. After stirring at 80 °C for 0.5 h, the reaction was quenched with H,O,
and the resulting solution was extracted with AcOEt. The combined organic layer was washed with brine, dried over
Na»SO4 and concentrated under the reduced pressure. The residue was purified by SiO2 column chromatography
(Hexane/AcOEt = 4/1) to give 7 (1.34 g, 88%) as yellow oil.
'"H NMR (400 MHz, CDCls) & 7.80 (d, J= 8.8 Hz, 1H), 6.65 (dd, J= 8.8, 2.0 Hz,,1H), 6.61 (d, J= 2.0 Hz 1H), 5.21
(s, 2H), 3.89 (s, 3H), 3.49 (s, 3H), 2.57 (s, 3H); '3*C NMR (100 MHz, CDCIl3) 8 197.3, 162.0, 160.8, 132.1, 121.5,
107.3,99.5, 93.8, 55.8, 55.1, 31.4; HRMS (ES]I) calcd for C11H1404Na [M+Na]" : 233.0784, found : 233.0777.

O  OMe (E)-3-(2,4-Bis(methoxymethoxy)phenyl)-1-(2-methoxy-4-
A (methoxymethoxy)phenyl)prop-2-en-1-one (8)
O O To the solution of 6 (1.27 g, 5.6 mmol) and 7 (1.30 g, 6.2 mmol) in
MOMO OMOM OMOM " g(OH (10 mL) was added KOH (1.11 g, 16.8 mmol) at room
temperature, then stirred for 22 h. The reaction was quenched with H>O, and the resulting solution was extracted with
CH3;Cl, washed with brine, dried over Na>xSO4 and concentrated under the reduced pressure. The residue was purified
by SiO; column chromatography (Hexane/AcOEt = 2/1) to give 8 (2.09 g, 89%) as yellow oil.
"H NMR (400 MHz, CDCl3) § 7.99 (d, J = 16.0 Hz, 1H), 7.70 (d, J= 8.4 Hz, 1H), 7.55 (d, J= 8.4 Hz, 1H), 7.44 (d,
J=16.0 Hz, 1H), 6.84 (d, J = 2.4 Hz, 1H), 6.73-6.68 (m, 2H), 6.64 (d, J = 2.0 Hz, 1H), 5.23 (s, 2H), 5.22 (s, 2H),
5.19 (s, 2H), 3.89 (s, 3H), 3.50 (s, 3H), 3.49 (s, 3H), 3.48 (s, 3H); *C NMR (100 MHz, CDCl3) § 191.2, 161.5, 160.2,
160.1, 157.6, 137.3, 132.5, 129.5, 125.8, 123.5, 119.1, 109.3, 107.7, 103.4, 100.1, 94.6, 94.3, 94.2, 56.3, 56.2, 56.1,
55.7; HRMS (ESI): calcd for C22H260sNa [M+Na]* : 441.1520, found 441.1501.

OMOM 2-(2,4-Bis(methoxymethoxy)phenyl)-3,3-dimethoxy-1-(2-methoxy-4-
(methoxymethoxy)phenyl)propan-1-one (9)

To the solution of 8 (53.9 mg, 0.13 mmol) in MeOH (1.3 mL) was added
PhI(OCOCF3)2 (83.1 mg, 0.19 mmol) at room temperature, then stirred at

same temperature for 3 h. The reaction was extracted with CHCI3, washed
with brine, dried over Na>SOs and concentrated under the reduced pressure. The residue was purified by SiO, column
chromatography (Hexane/AcOEt = 2/1) to give 9 (42.3 mg, 69%) as yellow oil.

"H NMR (400 MHz, CDCl3) 4 7.69 (d, J = 8.4 Hz, 1H), 7.28 (d, /= 8.4 Hz, 1H), 6.76 (d, J= 2.4 Hz, 1H), 6.63 (dd,
J=8.4,2.4Hz, 1H), 6.56 (dd, J= 8.4, 2.4 Hz, 1H), 6.50 (d, J=2.0 Hz, 1H), 5.44 (d, J= 8.4 Hz, 1H), 5.16 (s, 2H),
5.13 (s, 2H), 5.11 (s, 2H), 5.06 (d, J = 8.4 Hz, 1H), 3.81 (s, 3H), 3.46 (s, 3H), 3.449 (s, 3H), 3.446 (s, 3H), 3.44 (s,
3H), 3.20 (s, 3H); *C NMR (100 MHz, CDCl3) 5 198.4, 161.8, 160.6, 157.5, 156.4, 133.0, 130.1, 122.3, 118.6, 109.0,
S12



107.3, 107.1, 103.8, 100.1, 95.1, 94.7, 94.2, 56.3, 56.2, 56.1, 56.0, 55.6, 54.4, 51.9; HRMS (ESI): calcd for
C24H32,010Na [M+Na]* : 503.1893, found 503.1866.

(6-Hydroxy-2-methoxy-2,3-dihydrobenzofuran-3-yl)(4-hydroxy-2-

OH methoxyphenyl)methanone (10)
To the solution of 9 (49.8 mg, 0.10 mmol) in MeCN (1.0 mL) was added p-
TsOH+H>0O (3.9 mg, 0.02 mmol) and then stirred at 0 °C. After stirring for 1 h, p-
TsOH<H,O (74.8 mg, 0.38 mmol) and EtOH (36 pL, 0.6 mmol) was added, and

then stirred at 10 °C for 2.5 h. The reaction was quenched with saturated ag. NaHCOs3 and the mixture was extracted

with AcOEt. The combined organic layer was washed with brine, dried over Na>SO4 and concentrated under the
reduced pressure. The residue was purified by SiO, column chromatography (Hexane/AcOEt = 2:1) to give 10 (17.8,
54%) as yellow foam.

"H NMR (600 MHz, MeOD) & 7.37 (d, J= 8.4 Hz, 1H), 6.54 (d, J= 8.4 Hz, 1H), 6.35 (d, J= 1.2 Hz, 1H), 6.24 (dd,
J=9.0,2.4 Hz, 1H), 6.06 (s, 1H), 6.01 (dd, J= 7.8, 1.8 Hz, 1H), 5.67 (d, J= 1.8 Hz, 1H), 4.90 (s, 1H), 3.72 (s, 3H);
3C NMR (151 MHz, MeOD) § 197.7, 165.7, 162.9, 160.9, 159.9, 134.5, 126.1, 118.9, 117.5, 111.1, 109.4, 108.9,
100.0, 98.7, 61.0, 56.3, 56.0; HRMS (ESI): calcd for C17H160¢Na [M+Na]* 339.0839, found 339.0840.

CHO Puerariafuran®
According to the general procedure, the reaction of 10 (16.2 mg, 0.051 mmol)
o O ; O OH  and p-TsOHH,0 (19.5 mg, 0.10 mmol) in (CF3),CHOH (0.5 mL) gave
MeO puerariafuran (11.7 mg, 81%) as a yellow solid. Reaction time: 1 h. Eluent of
Si0; column chromatography: Hexane/AcOEt = 2/1.
'H NMR (600 MHz, DMSO-ds) 5 10.24 (brs, 1H), 9.89 (s, 1H), 9.77 (brs, 1H), 7.83 (d, J = 8.4 Hz, 1H), 7.46 (d, J=
8.4 Hz, 1H), 6.99 (s, 1H), 6.85 (d,J= 8.4 Hz, 1H), 6.61 (s, 1H), 6.55 (d, J= 8.4 Hz, 1H), 3.77 (s, 3H); 3C NMR (151
MHz, DMSO-de) & 187.1, 162.3, 161.6, 158.6, 156.3, 154.8, 132.7, 121.6, 116.5, 113.5, 108.0, 107.8, 99.7, 97.6,
55.6; HRMS (ESI): calcd for CisH120sNa [M+Na]* 307.0577, found 307.0556.
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'H NMR 5e
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HRMS (FAB) 1a

OMe Chalcone .

[ Elemental Composition ] Page:
Data : K.Sakaida-12-1-001 Date : 02-May-2017 16:42

Sample: -

Note : -

Inlet : Direct Ion Mode : FAB+

RT : 0.60 min Scanit: (3,5)

Elements : C 20/0, H 20/0, O 5/0

Mass Tolerance : Smmu

Unsaturation (U.S.) : -0.5 - 15.0

Observed m/z Int%¥ Erxr[ppm / mmu] U.S. Composition
298.1212 8.1 +2.3 / +0.7 10.0 C 18 H18 0O 4

237.0928 28.5 +5.2 / +1.2 10.5 C 16 H13 02

HRMS (FAB) 1b

[ Elemental Composition ] Page:
Data : K.Sakaida-5-2-001 Date : 02-May-2017 15:42

Sample: -

Note : -

Inlet : Direct Ion Mode : FAB+

RT : 0.40 min Scani: (2,4)

Elements : C 20/0, H 20/0, O 5/0
Mass Tolerance : Smmu
Unsaturation (U.S.) : -0.5 - 10.0

Observed m/z Int% Err[ppm / mmu) U.s. Composition

282.1255 12.1 -0.4 / -0.1 10.0 C 18 H18 O 3

283.1357 100.0 +7.9 / +2.2 9.5 C18 H18 O 3

284.1396 20.7 -5.6 / -1.6 9.0 C 18 H20 0 3
0

gm

S55



HRMS (FAB) 1c

[ Elemental Composition ] Page: 1
Data : Cl-chalcone006 Date : 11-Apr-2017 18:14
Sample: sakaida o]
Note : - A
Inlet : Direct Ion Mode : FAB+ O O
RT : 0.59 min Scani#: (3,6) OMOM ol
Elements : C 20/10, H 20/10, 0 5/0, €1 1/0(35C1 1/0, 37Cl 1/0)
Mass Tolerance : 1000ppm, 3mmu if m/z < 3, SOmmu if m/z > 50
Unsaturation (U.S.) : -0.5 - 15.0
Observed m/z Int%¥ Errippm / mmu] U.S. Composition
303.0813 100.0 -68.7 / -20.8 13.5 C20H 150 3
+51.4 / +15.6 14.5 C19 H 11 O 4
-138.4 [/ -42.0 8.5 C17H 1905
+78.0 / +23.6 14.5 C 20 H 12 0 35C1
-111.8 / -33.9 8.5 C 18 H 20 0 2 35C1
+8.3 / +2.5 9.5 C 17 H 16 0 3 35C1
+128.3 / +38.9 10.5 C 16 H 12 0 4 35C1
-61.5 / -18.6 4.5 C 14 H 20 0 5 35C1
-50.4 / -15.3 9.5 C 18 H 18 0 2 37C1
+69.6 / +21.1 10.5 C 17 H 14 0 3 37C1
-0.1 / +0.0 5.5 C14 H18 0 5 37Cl1
302.0735 8.8 -68.9 / -20.8 14.0 C20H 14 03
+51.6 / +15.6 15.0 C19H 10 0 4
-138.8 / -41.9 9.0 C17H 18 0 5
+78.3 / +23.6 15.0 C 20 H 11 O 35C1
-112.1 / -33.9 9.0 C18 H 19 0 2 35C1
8.3/ 2,5 100 CI17HI150335C
+128.8 / +38.9 11.0 C 16 H 11 0 4 35C1
-61.6 / -18.6 5.0 C 14 H19 0 5 35C1
-50.6 / -15.3 10.0 C 18 H 17 0 2 37C1
+69.9 / +21.1 11.0 C 17 H 13 0 3 37C1
-0.1/ +0.0 6.0 C14 H17 0 5 37C1
HRMS (ESI) 1d
IKGM240 191001105609 #19-32 RT: 0.10-0.16 AV: 14 NL: 1.63E9
T: FTMS + p ESI Full ms [150.0000-600.0000]
321.1085 O OMe
CiygH1p Oq4 Na=321.1087 A
100-, -1.2517 mmu O O
50 OMOM
80
70
g ]
:%
2 s0]
% 1
S 40
- ]
30+
; 337.0821
20
o e a0 467.1598
3 ' 367.1501 :
0-163.9271 194.0587 221.0583L253.oas1 284,3299 L L 4132645 4331220 |  490.1802
L L] T T | L] L] L} T ' T T T T L T L} T T L] L T T 1 T ¥ L L} L}
200 250 300 350 400 450 500
miz



HRMS (ESI) 1e

IKGM249#16-30 RT: 0.08-0.15 AV: 15 NL: 1.22E9
T: FTMS + p ESI Full ms [150,0000-600.00090] 0o
297.0545 N S

CisHw Oy Na S =297.0556
-1.0725 mmu

8
il
O
<
©)
<

NS

14

- Y- N .,

sa by s s by v o lav ey by ag bessalyyyat

Relative Abundance
& 8

3430962
Cy7Hy Oy Na S =343.0975
-1.2814 mmu

8

] 213.0361

413.2648

163.0272 202.1794 439.0419 489.1841

200 250 300 350 400 450 500
m/z

HRMS (ESI) 1f

IKGM229#215-17 RT: 0.08-0.09 AV: 3 NL: 3.52E9

T: FTMS + p ESI Full ms [120.0000-1800.0000] 0]
297.1459
C 17 Hz22 O3 Na =297.1461 S
OMOM
3
]
=
5
2
<
£
-
@
x
318.2399
343.1875
528.5114
189.0521 213.1272 350.2297 423.2503
o 157.0834 % 4052396 | | 4352503  489.3660
U L | Ll T Ll ' ] ’ . L) ] | Ll Ll ] U | T i
150 200 250 300 350 400 450 500



HRMS (ESI) 1g

YGT 66%18 RT: 010 AV: 1 NL: 1.1588

T: FTMS + p ESI Full ms [150.0000-800.0000] o)
341.2077
Cz0H3p Oz Na = 341.2087 A
<0.9828 mmu CgH19
OMOM
@
E
:
<
%
o
257.1892
281.1715 319.2289
373.2338
2360708 | [ : | 4132649 437.1971 4753013
T N AJ 1 ) T L T [ T L3 T 1 T L4 L] L l ¥ Al L] T ' ¥ \] T T 1
250 300 350 400 450 500
miz

HRMS (ESI) 2a

IKGM-40Me-teni #29-33 RT: 0.15-0.17 AV: 5 NL: 1.06E9
T: FTMS +p ESI Full ms [150.0000-600.0000)

383.145%0
C2pHae Og Na =383.1465
100 -1.5032 mmu
.
o]
85
80
75
703
e
3 oo
g s!é
25
-
g ‘°§
35
.
25%
20
153
10
167.0697
fé, O T e ool M LR 1 SOSPRNTN | 1900 Wit o enddl. 1L
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HRMS (ESI) 2b

IKGM-Me-tenni #11-15 RT. 0.08-0.10 AV, 5 NL: 2.68E8
T: FTMS + p ESI Full ms {150.0000-600.0000)

367.1514
Cz0Hz4 O3 Na=267.1516
100 -0.1742 mmu
90
8
70
g 80
e
5
25
2
3 40
o
30
2
10- 318.2401
CiaHz2 O5 =318.1462 | 383.1250
8 202.1800 237 0807 93.9651 mmu [ | 418.2983 4743213 536.2243 5656024
e e S e B AR e
150 200 250 300 350 400 450 500 550 600
miz
HRMS (ESI) 2c
IKGM-Ci-tenni #15-17 RT: 0.09-0.10 AV: 3 NL: 1.39E9
T: FTMS + p ESI Fuil ms [150.0000-600.0000]
387.0967
C15H2 O5 CI Na =387.0970
100, -0.2672 mmu
50-
80-
70
g s0]
- SEE
N 3
< 50+
® ]
2 3
3 407
c ]
20
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10
] 403,0702
c: 157.0833 202.1798 236.0712 281.1719 L | 4371929 4742845 512.9932 575.0088
ki I’ kvl ot bt bl it do il Y b’ kbt Uty A i | R ikl vt pabdy b bickh forf AN ol ok bt b 4 G L2k i MY i Ml o b kil b e ki b L b b picha |
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HRMS (ESI) 2d

IKGM241_191001105904 829 RT: 0.15 AV: 1 NL: 1.3989
T: FTMS + p ESI Full ms [150.0000-600.0000)

Relalive Abundance

[172.0274

383,1450
Ca Hzy O Na = 383.1465
-1.5206 mmu
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3511190
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1 T
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'8
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7R T Lt

1
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T: FTMS + p ESI Full ms [150.0000-600.0000]
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S\
O X~
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Ca0 Hz1 O5Na S = 396.1002
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318.12392

T T T T T T T T LAMM |
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T T
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450 500
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HRMS (ESI) 2f

IKGM238 190621135456 #18 RT: 0.09 AV: 1 NL: 558E9

T: FTMS + p ESI Full ms [120.0000-1800.0000)
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413.2656  453.26

CH(OMe),

OMOM

167.0834
iy hoddd LALAL |
150

209.1259
T [} ) Ll
200

0—+

HRMS (ESI) 2g

b

miz

400

T
450

09
Ll

489.3662

T
500

YGT 67#17 RT: 0.09 AV; 1 NL 4.13E8
T: FTMS + p ESI Full ms [150.0000-500.0000)

100
95
90
85
80~

75

70

65

80

55

Relative Abundance

&6 868

3552430 368 4241

387.2703

403.2438
Cgp Has O Na=403.2455
-1.6599 mmu

389.2762

4052498

(@)

CoH1g

CH(OMe),

OMOM

OSpremeerirrortrrey
360

| DA 2 M nibet haad bt deand Mt |

370



HRMS (FAB) 3a

[ Elemental Composition ]
Data : K.Sakaida-1-2-001
Sample: -

Note : -

Inlet : Direct

RT : 0.50 min

Elements
Mass Tolerance : Smmu
Unsaturation (U.S.)

Observed m/z Int%
290.0854 26.8

289.0813 100.0

: C 20/0, H 20/0, O 5/0
: -0.5 - 10.0

Err(ppm / mmu]

Date : 02-May-2017 14:39

Ion Mode : FAB+
Scand#: (3,4)

U.S. Composition

285.1091 14.6 -12.6 / -3.6 9.5 C17H 17 0 4
284.1042 8.3 -2.4 / -0.7 10.0 C17H 16 O 4
0
BB
HRMS (FAB) 3b

[ Elemental Composition ]
Data : K.Sakaida-10-2-001
Sample: -

Note : -

Inlet : Direct

RT : 0.40 min

Date : 02-May-2017 15:52

Ion Mode : FAB+
Scan#: (2,4)

Elements : C 20/0, H 20/0, O 5/0

Mass Tolerance : Smmu

Unsaturation (U.S.) -0.5 - 10.0

Observed m/z Int$¥ Err[ppm / mmu)]. U.S. Composition
267.1037 11.9
268.1094 100.0 -2.0/ -0.5 10.0 C 17 H 16 O 3
269.1155 81.3 -8.4 / =-2.3 9.5 C17H 170 3

270.1185 16.7

0
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HRMS (FAB) 3¢

[ Elemental Composition ] Page:
Data : K.Sakaida-02-001 Date : 28-Apr-2017 14:20
Sample: -
Note : -
Inlet : Direct Ion Mode : FAB+
RT : 0.092 min Scan#f: (1,2)
Elements : C 20/0, H 20/0, 0 5/0, C1 1/0(35Cl 1/0, 37C1 1/0)
Mass Tolerance : Smmu
Unsaturation (U.S.) -0.5 - 10.0
Observed m/z Int% Errlppm / mmu] U.S. Composition
291.0621 25.5 +6.4 / +1.9 9.5 C16 H 14 O 3 37C1
\1@1290.0553 40.6  +10.1 / +2.9 10.0 C 16 H 13 0 3 37C1
289.0703 94.5 +15.8 / +4.6 5.5 C 13 H 16 0 5 37C1
O 288.0567 100.0 +4 ., +1.3 1
) -4.1 / -1.2 6.0 C 13 H 15 O 5 37Cl
287.0501 8.3 +0.4 / +0.1 6.5 C13 H 14 0 5 37Cl
P 0
- ‘ =
- \
OMe S
HRMS (ESI) 3d

IKGM-0-OMe-cihydro #15-18 RT: 0.09-0.10 AV: 4 NL: 1.64E9
T: FTMS + p ESI Full ms [150.0000-600.0000]

307.0939
C17 H1s O4 Na = 307.0941

100 -0.1854 mmu

90

80

70
g 60
-
[~
2 5
2
3 40
(¢4

30

20

10- 202.1800 281.1722 323.0677

C13 H1s Oz =202.0988 Cv?*;?agas'%tm
0 '?7'01834 &1.1920 mma ' .'mmu | 320.1697 265.0523 413.2659 437.1933 4692198
| RAAd RARAS| T | Bkl Raaas LAY hbhdd RARAA ¥ LLBARS RASAN RAR T - T - : 3aaas e et :
200 250 300 350 400 450

misy
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HRMS (FAB) 3¢

[ Elemental Composition ] Page: 1
Data : K.Sakaida-04-001 Date : 28-Apr-2017 15:09

Sample: -

Note : -

Inlet : Direct Ion Mode : FAB+

RT : 0.09 min Scanff: (1,2)

Elements : C 20/0, H 20/0, O 5/0, S 1/0

Mass Tolerance : Smmu

Unsaturation (U.S.) : -0.5 - 10.0

Observed m/z Int%¥ Err[ppm / mmu] U.S. Composition
260.0481 100.0 -10.2 / =-2.7 10.0 C14 H12 0 3 S

b

261.0546 91.0 -15.0 / -3.9 9.5 C14 H13 03 8

HRMS (ESI) 3f

IKGM239#17-20 RT. 0.09-0.11 AV: 4 NL: 7.54E8
T: FTMS + p ESI Full ms [120.0000-1800.0000]
283.1302 (@]
C1s H20 O3 Na=283.1305
<0.2196 mmu

] OMe

413.2662

Relalive Abundance
5 8 3
s o by e by s

II$AAI

| 157.0835 236.0714 304 2608

10 C15 Hiz Oz = 236,0832 389.3137 437.1932

. -11.7445 mmu 336.2507 ' 2

. 33_01591 185.}148 o e N 359.1827 P l | 453.1673 502.4957
L] T L} U 1 L} L l ' 1 ] 1 1] I T . T L 1

] frboer / Freivpred T deprrrrrvrity LA 1 ‘I‘ll by 14 [« e
150 200 250 300 350 400 450 500
miz
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HRMS (ESI) 3g

YGT_68#%23 RT: 0.13 AV: 1 NL: 6.0286

T: FTMS + p ESI Full ms [150.0000-600.0000] o
CoHyg
OMe
O
343.1876
3271827 C1a Has 01 K =343.1670
C1g Hzp O3 Na =327.1931 20,6189 mmu
-0.3474 mmu
3
:
3 313.0630 326.2130
2 ‘
359.1824
3222373
2081500 344,1909
341.1721
309.2033 | 3140665 3201991 345.2032 e 360,1858 369 3836
319.18 . ll 349.1838 l l 365.1049 J
JAIJ-IAI. 115,1 P | PR {etoz Lavalke ) | SRR TR ( )| ooy 3 g3
r-rri Vr.T'l]r YV']V '-]'TYI'[TT|T|'Tf I[vvVI[rrrrrvr.Ylvrr~1rrrrf
310 315 320 325 330 335 340 345 350 355 %0 365 370
miz
HRMS (FAB) 4a
[ Elemental Composition ] Page: 1
Data : AI-benzofuran-isomer-001 Date : 25-Jan-2017 11:14
Sample: AIL-145-F2-HRMS
Note : -
Inlet : Direct Ton Mode : FAB+ o] O OMe
RT : 0.17 min Scan#: (1,3)
Elements : C 20/0, H 15/0, 0 5/0
Mass Tolerance : 1000ppm, Smmu if m/z > S5 O A\
Unsaturation (U.S8.) : -0.5 - 20.0 o
Observed m/z Int%¥ Err(ppm / mmu] U.S. Composition

252.0815 36.6

+11.4 / +2.9

11.0 C 16 H 12 O

3

253.0862 100.0

-1.1/ -0.3

10.5 C1l6 H13 O

S65
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HRMS (FAB) 4b

[ Elemental Composition ] Page:
Data : K.Sakaida-11-3-001 Date : 02-May-2017 16:29

Sample: -

Note : -

Inlet : Direct Ion Mode : FAB+

RT : 0.10 min Scan#: (1,2)

Elements : C 20/0, H 15/0, O 5/0

Mass Tolerance : Smmu

Unsaturation (U.S8.) : -0.5 - 15.0
Observed m/z Int%¥ Exr[ppm / mmu] U.S. Composition

238.0941 7.3

237.0910 38.5 -2.2 / =-0.5 10.5 C 16 H13 O 2

236.0834 13.4 -1.4 / -0.3 11.0 C16 H12 O 2
0

HRMS (FAB) 4c

[ Elemental Composition ] Page:
Data : K.Sakaida-3-4-001 Date : 02-May-2017 16:16

Sample: - g

Note : -

Inlet : Direct Ion Mcde : FAB+

RT : 0.60 min Scani#t: (3,5)

Elements : C 20/0, H 10/0, O 5/0, Cl 5/0(35C1 5/0, 37C1 5/0)

Mass Tolerance : Smmu

Unsaturation (U.S.) : -0.5 - 15.0

Observed m/z Int$ Err([ppm / mmu] U.S. Composition
256.0276 30.1 -5.9/ -1.5 11.0 C 15 H 9 0 2 35C1

257.0349 80.4 -7.8 / -2.0 10.5 C 15 H 10 O 2 35C1

258.0369 19.4

259.0333 26.9 +7.1 / +1.8 14.5 C
/ -0.7 10.5 C
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HRMS (ESI) 4d

IKGM243#16-25 RT: 0.08-0.13 AV: 10 NL: 7.46E8
T: FTMS + p ES! Full ms [150.0000-600.0000]
275.0867
CigH 1 Oy Na=275.0679

11177 mmu

sss$

3

& 8

3

2822778
225.0901 {
Ci5H1302=225.0910 304.2568 413.2647

-0.8731 mmu /
157.0829 189.0515 l
L [ ! L Bl Il

Relative Abundance
= a3
pa v o by ey Loy s by v eabappalepp s byonel vty sfasg

398.0973 | 429.2386
3

PO Wi e

24
e sz

(=}

485.1341
"y ot

Lo
™Y v

TovY L Maddd Seaat Mttt Madt \OdA2 MM ¢ Frodpe ey

miz

HRMS (FAB) 4e

[ Elemental Composition ]

Data : K.Sakaida-3-6-001 Date : 06-May-2017 10:25
Sample: -

Note : -

Inlet : Direct Ion Mode : FAB+

RT : 0.50 min Scan#f: (3,4)

Elements : C 15/0, H 10/0, O 5/0, S 5/0

Mass Tolerance : Smmu

Unsaturation (U.S.) : -0.5 - 15.0

Observed m/z Int¥ Err(ppm / mmu] U.S. Composition
230.0341 9.2

229.0319 47.8 -2.0 / -0.5 10.5 C13 H9 028
228.0244 20.1 -0.2/ -0.1 11.0 C13 H8O02S

—— e

e
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HRMS (FAB) 4f

[ Elemental Composition ] Page: 1
Data : K.Sakaida-8-2-001 Date : 02-May-2017 15:34
Sample: -
Note : -
Inlet : Direct Ion Mode : FAB+
RT : 0.50 min Scanf: (3,4)
Elements : C 20/0, H 20/0, O 5/0
Mass Tolerance ; Smmu
Unsaturation (U.S.) -0.5 - 10.0
Observed m/z Int%¥ Err(ppm / mmu] U.S. Composition
230.1257 17.0
229.1237 100.0 +3.8 / +0.9 7.8 C15 H 170 2
228.1166 34.7 +6.9 / +1.6 8.0 C15 H 16 O 2
227.1080 5.8 +3.5 / +0.8 8.5 C15H 150 2
[ﬂj‘?\
HRMS (ESI) 49
YGT 61acyl #27 RT- 0.15 AV: 1 NL: 3.19E7
T: FTMS + p ESI Full ms [150.0000-600.0000) 0
CoH1g
120-% A\
110 o 273.1836
-i CizHy: O3 =273.1849
1007 -1.3128 mmu
o0
3
.
1
& 707
g '/o3
< 80
% 3
= 50
o
-
1
3
203
10
164.1275
e | 169,046 183.0620 2021792 5159217 226.9504 239.1606 269.1892
160 170 180 190 200 210 220 230 240 250 260 270 280 290 200
miz
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HRMS (ESI) 5b

IKGMMe-nitikan #14-17 RT. 0.09-0.10 AV- 4 NL: 5.2067
T. FTMS + p ESI Full ms {150.0000-600.0000]
259

0727

C15 Hiz Oz Na =259.0730
-0.2785 mmu

100

a0

80

70

60

237.0908
50

i 202.1799

Relative Abundance

30

20
157.0834

171.0980
185.1146

251.1064

2140894
2271251

(T TR TN |
\ G0 2 el 100 )

220 240

|

200

J
T T

HRMS (ESI) 5¢

281.1720
C20 Hs O2 =281.0597

112.2877 mmu
‘ 316.2115

301.0749
338

2750454 3230360

1664 389.3135

L

360.13233

| ..LLI..
Y MR L2 O Aoed REER) R0y (L DNEL 0 |

280 300 320
miz

1.
L L l

260

%
S R | T | S |

sk i
G5 [ K S
380 400

T
340

1
360

IKGM-Cl-nitikan #14-21 RT: 0.08-0.12 AV: 8 NL: 1.97E6
T: FTMS + p ESt Full ms |150.0000-600.0000)

Relative Abundance

239.1614

241.2032
2422837 245 9901

20
10

ol

2502136

Ry

2550446
|

257.0360

C15 H1o Oz CI = 257,0364

-0.4017 mmu

261.1305
C1s Hys Oy Cl =261.0677

£62.7808 mmu

S0 Wa

273.1669
CysHyp O3 C1=273.0313
135.5621 mmu

276.2295

271.0516

| IV||J'L’l'j|,'1

240 245 250



HRMS (ESI) 5d

IKGM-OMe-nitikan #12-15 RT: 0.09-0.11 AV: 4 NL: 5.24E7
T: FTMS + p ESI Full ms [150.0000-800.0000]

1103 253.0852 O
3 CisHy3 O3 =253.0859 MeO
100 <0.7433 mmu
9
80
8 70
&
E
2 60% 275.0669
2 C15Hy2 O3 Na =2750679
5 -0.9265 mmu
g 267.1008
40
30
20
304.2601
10 157,0832 i bl
¢ CisH12 02 =236.0832 14714
172.1328 194.1147 | 2101095 12.2711 mmu l » I 4 3010742 | 3162108
0— ’ el | 1 | m | PN | 1.0 LALL [N
LAM T e i T T T | Il i3 M T T T T 8 1558 LALAS RALAL i b T ™ T T 1
160 180 200 220 240 260 280 320
m/z
HRMS (ESI) 5e
IKGM-io-nitikan #10-12 RT: 0.08-0.10 AV: 3 NL: 2.0385
T: FTMS + p ES! Full ms [150.0000-600.0000] CHO
S
N S |
(0]
229.0315
CiyHy 02 S=229.0318
-0.2911 mmu
8 251.0134
5
2
1
<
:
Iid
2021799
210.1098 236.0712
249.1821
183.0626
180.0991 | 185.1146 197 o782 2151251 226.1410 273.1668
1730782 191.1039 I ) | 243,0471 257.1718 |
. 1.
"‘lll“‘ L} 1 L ]l‘-l'll'll‘l ]- ‘Jhll }l:n JI‘I“!“":I‘L -L]i |l‘I“|[llI| |l: :‘Illll"‘# llll i‘ l‘ ll‘ 1‘11‘2‘6].1:“;5 Ll‘l
170 180 190 200 210 220 230 240 250 260 270
miz
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HRMS (ESI) 5f

IKGM235#22 RT: 0.12 AV: 1 NL: 430E7

T: FTMS + p ESI Full ms [120.0000-1800.0000
: : ’ CHO
A\
(0]
229,1222
Ci5 H17 02 =229.1223
0.0987 mmu
8
5
B
F
<
2 251,1041
B 210.1099 C1s H1s Oz Na =251,1043
E -0,1403 mmu
157.0834
194.1151 2201306
187.0939 | 2021800 266.1360
164.1280
gm0 | "oz [ ||| L R T i
L] I..|‘ l‘ ; l| L ||i.||‘||| 1] l L !l' "'l.l‘l LB |‘!|| LB I |‘Il|l| | |'l !.| I|"’.|!lll ‘llll"l L] Il! (.|l(‘:“'l l'l‘ |I| "l‘l‘lll;llllllll ‘ll}l"
140 150 180 1770 180 190 200 210 220 230 240 250 260 270
miz
HRMS (ESI) 5¢
AN-B4g #12 RT: 0.10 AV: 1 NL 2.85E5
T: FTMS + p ESI Full ms [150.0000-500.0000) CHO
N CoH1g
o]
273.1849
CigHzs 02 =273.1849
-0.0311 mmu
§
3
@
=
=
@
[+ 4
295.1669
Ciz Hzs O Na=295,1669
0.0494 mmu
325.1774
202.1802
1169.1335 492 1595
236.0715 2819722
185.1148 210,100 l | 301-13‘1‘"?2“7
0 P W o MO 0 N 0 vl Y- X
180 200 220 240 280 280 300 320 240 360 380 400
miz
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HRMS (ESI) 7

IKGM-134 820 RT.0.11 AV: 1 NL. 1.44E9
T: FTMS + p ESI Full ms [120.00-1800.00]

233.0777
C11 H1s O Na=233.0784
-0.7018 mmu

100

8 3 8 ll$!ll

[N A S S AN

Relative Abundance
8 & 8

r
o

salr e li1ay

211.0959

-
o
pee by

157.0831
|

-

o

263.0882

281.1714

Cqs M4 Oy Na=281.0784

93.0176 mmu
3351134

L.

MeO

443.1664

55.1857
477.

OMOM

2509

b
T Y T T Y T T T T T

150 200

HRMS (ESI) 8

316.2108 l350.1187
T TYeT | L, 1 it !
200

U Y T T

350
m/z

T T T

4293171 | 4
409.1609
T T T

400

T
450

A AN b Sae )

500

IKGM-135#23 RT: 0.12 AV: 1 NL: 9.30E8
T: FTMS + p ESI Full ms [120.00-1800.00]

g

0

8
|

X

8

s o b gl

MOMO OMOM

8 -~ w@
o o
sa il a e leyagl

Relative Abundance

282.2778

441.1501

OMe

Cz2H2¢ O Na=441.1520

-1.9034 mmu

>

OMOM

419.1683

:113.J2L381 350.2287 411.1400

457.1238

| | 499.1916 539 1478 5764937

1 151.0046 202.1793
T

T T ]J Ll T T L T T T T T
150 200 250
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300 350 400
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HRMS (ESI) 9

IKGM148 223 RT: 0.12 AV: 1 NL: 9628

T: FTMS + p ESI Full ms [120.00-1800.00]

Refative Abundance

HRMS (ESI) 10

AN-B12#12 RT: 010 AV: 1 NL; 2.3563

250 300

282.2779 3182390

350

503.1866

C;¢ H3 O Na = 503.1893

26712 mmu
449.1786
Cz4H3; Og =449.2175 554.2935
“ -333192834 mmu C2s Hey O3 Na = 554.3278
417.1526 -34,3034 mmu
405.1526

450 500 550

6103557 847.4933

600

650

700

T. FTMS + p ESI Full ms [150.0000-600.0000)

Relative Abundance

160

8 s S 8 8 v$|ll|§ul?ll“%n11-?.||l|$l|1118|||||8nllgh“l'ln

.
o

T TR I T T T |

332‘2’23 333.276

|

1

335.2918

339.0840
Ci7Hi; O Na=339.0839
0.1055 mmu

340.3941

340.0877 341,2657
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4G DGR LI B L) (3 N Bt e )

332 333

T
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L |1 At 1o B) R LA [RA 1o )
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T
338

LLIM P I LAy G0 B BIR B! 16 V) B B BED

337
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HRMS (ESI) Puerariafuran

IKGM-Puerariafuran #14-16 RT; 0.08-0.09 AV: 3 NL 1.91E8

T: FTMS + p ES! Full ms [120.0000-1800.0000]
307.0556 CHO
Cy5 Hy2 Oz Na=307.0577
it 2.1241 mmu O \ O oH
HO O
MeO

o

2

:

s

2 205.0459

B

&

A7
157.0826 i 339.0817
219.0614 3162095
e 0702‘57' {708 519.1958
L% 353.0971
185.1137 I L J < 387.1024 443 264 s 489.1125
S NSNS PO (WO 1 0 10 R R | P O .. P O~ DO
150 200 250 300 350 400 450 500

miz
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