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Experimental

'"H and *C NMR spectra were recorded on a Bruker AV-400 spectrometer at 400 and 100 MHz,
respectively, in Chloroform-d or DMSO-ds as indicated. Coupling constants (J) are expressed in hertz (Hz).
Chemical shifts (0) of NMR are reported in parts per million (ppm) units relative to the solvent. High
resolution mass spectra (HRMS) data were recorded on Thermo QExactive Focus with Orbitrap analyzer.
Unless otherwise noted, materials were obtained from commercial suppliers and used without further
purification. Melting points were measured using an YRT-3 melting point apparatus (Shanghai, China) and
were uncorrected. All solvents were purified by distillation before use. Chemicals were obtained from

commercial sources and were used without further purification.

General synthetic procedure for 2 and 3 (entries 3-6, 8-10, and 12-14, Table 1): 0.5 g (1.84 mmol)
naringenin (racemic, 1) was dissolved in DCM as indicated in Table 1, the predetermined quantities of a
base and TBSCI were added subsequently. The reaction temperature was set up in Table 1. The reaction
progress was monitored by TLC. After the reaction was finished, the reaction was diluted by ethyl acetate
(EA) and treated with sat. NaHCOj solution. The organic phase was washed by brine and then dried over
anhydrous Na,SOy4. After filtered and evaporated, the residue was silica gel column chromatography to afford

2 or 3.

(+/-)-4°,7-bis(t-Butyldimethylsilyloxy)-5-hydroxy-naringenin (2) from naringenin (racemic, 1)

TBSO
OH O o) ! oTBS

O OH O OH
Naringenin, 1 2

Entry 7 (Table 1): 1.0 g (3.7 mmol) of racemic naringenin (1) was dissolved in DCM (20 mL) and then
2.1 mL (22.0 mmol) of TEA and 1.33 g (8.9 mmol) of TBSCI were successively added to the solution at rt.
The reaction was stirred at rt for 6 h and by monitored by thin layer chromatography (TLC). After the workup,
1.6 g (87% yield) of compound 2 was received: white solid; mp 107.2-107.5 °C; 'H NMR (400 MHz,
Chloroform-d) ¢ 11.99 (s, 1H), 7.37 — 7.32 (m, 2H), 6.94 — 6.88 (m, 2H), 6.08 — 5.97 (m, 2H), 5.37 (dd, J =
13.3,2.9 Hz), 3.12 (dd, J = 17.2, 13.3 Hz), 2.80 (dd, J = 17.2, 3.0 Hz), 1.02 (s, 9H), 0.99 (s, 9H), 0.27 (s,
6H), 0.24 (s, 6H); '"H NMR (400 MHz, DMSO-ds) 6 12.06 (s, 1H), 7.48 — 7.40 (m, 2H), 6.94 — 6.88 (m, 2H),
6.04 — 5.94 (m, 2H), 5.57 (dd, J=13.1, 2.9 Hz, 1H), 3.39 (d, /= 13.8 Hz, 1H), 2.76 (dd, J=17.1, 3.0 Hz,
1H), 0.97 (s, 9H), 0.94 (s, 9H), 0.24 (s, 6H), 0.21 (s, 6H); *C NMR (101 MHz, Chloroform-d) 6 196.27,
164.98, 163.98, 162.92, 156.29, 131.05, 127.68 (2C), 120.40 (2C), 103.65, 101.27, 99.90, 79.04, 43.38,
25.68 (3C), 25.51 (3C), 18.22 (2C), -4.33 (2C), -4.38 (2C); HRMS (ESI) m/z 501.2489 [M+H]", calculated
for C27H4005S12, 501.2487.
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Detected by UV
PE:EA=2:1

Entry 8 (Table 1): 0.5 g (1.84 mmol) naringenin (racemic, 1) was dissolved in DCM (5 mL), and then
750 mg (11.0 mmol) imidazole and 664 mg (4.41 mmol) TBSCI were added. The reaction was complete in
4 h at rt and the workup was conducted as above to afford 874 mg of compound 2 in 95% yield.

elected by UV
PL:LA=S5:1
,_'; 1

™™

(+/-)-7-(t-Butyldimethylsilyloxy)-5-hydroxy-naringenin (3) from naringenin (racemic, 1)

HO HO
@ o) OH O o oTBS
21

e ()

4 B

O OH O OH
Naringenin, 1 3

Entry 11 (Table 1): To the solution of 1.0 g (3.7 mmol) of naringenin (1) dissolved in DCM (20 mL)
atrt, 1.1 mL (11.0 mmol) of TEA was added, and then 665 mg (4.4 mmol) of TBSCI1 was added subsequently.
The reaction was stirred at rt for 3 h until the starting material of 1 disappeared by the TLC indication. The
reaction was diluted by EA and then washed by sat. NaHCOj3 solution and brine. The organic phase was
dried over anhydrous Na;SO4 before filtered and distilled off the volatiles. The residue was silica gel column
chromatographed to afford 1.2 g (89% yield) of compound 3: white solid; mp 57.2-57.8 °C; 'H NMR (400
MHz, DMSO-ds) 6 12.06 (s, 1H), 9.62 (s, 1H), 7.34 (d, J = 8.2 Hz, 2H), 6.80 (d, J = 8.2 Hz, 2H), 5.97 (s,
2H), 5.50 (dd, J=13.0, 2.9 Hz, 1H), 3.42-3.36 (m, 1H), 2.72 (dd, J=17.2, 2.9 Hz, 1H), 0.94 (s, 9H), 0.24
(s, 6H); HRMS (ESI) m/z 387.1620 [M+H]", calculated for C2;H2605Si, 387.1622. "H NMR data are identical

to the reported data in the reference.>*
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Detected by UV
PE:EA-5:1
TIY” . e

R

.3

- 1
Nt
2 Rx3 1

(+/-)-4’-(t-Butyldimethylsilyloxy)-5, 7-diacetyloxy-naringenin (4) from 2

TBSO TBSO
O[OTBS O[OAC

89%
O OH O OAc
2 4

Entry 1 (Table 2): To the ice-water bath cooled solution of 500 mg (1.0 mmol) of compound 2 dissolved
in 6 mL of pyridine, 0.47 mL (5.0 mmol) of acetyl anhydrous was added dropwise and then slowly warmed
to the ambient temperature. The reaction was stirred at the same temperature for 24 h before the reaction was
complete. Treated with EA and successively washed by sat. NaHCOj3 solution and brine, the organic phase
was dried over anhydrous Na,SOs. After filtered and distilled off in vacuum the solvents, silica gel column
chromatography gave 420 mg (89% yield) of compound 4: white solid; mp 54.0-54.6 °C; 'H NMR (400
MHz, Chloroform-d) 6 7.34 — 7.27 (m, 2H), 6.93 — 6.85 (m, 2H), 6.77 (d, J=2.3 Hz, 1H), 6.52 (d, J=2.3
Hz, 1H), 5.42 (dd, J=13.7, 2.7 Hz, 1H), 3.06 (dd, J=16.7, 13.7 Hz, 1H), 2.74 (dd, /= 16.7, 2.7 Hz, 1H),
2.38 (s, 3H), 2.29 (s, 3H), 0.99 (s, 9H), 0.21 (s, 6H); '*C NMR (101 MHz, Chloroform-d) § 189.47, 169.30,
168.00, 163.42, 156.36, 155.86, 151.22, 130.64, 127.67 (2C), 120.38 (2C), 111.76, 110.41, 109.14, 79.45,
45.01, 25.66 (3C), 21.19, 21.08, 18.22, -4.38 (2C). HRMS (ESI) m/z 471.1835 [M+H]", calculated for
C25H3007S1, 471.1835.

Detected by UV
PE:EA-5:1

- 2

4/35



(+/-)-4°, 7-Bis(t-butyldimethylsilyloxy)-5-acetyloxy-naringenin (7) from 2

TBSO TBSO
O OOTBS O OOTBS

95%

O OH O OAc
2 7

Entry 3 (Table 2): 500 mg (1.0 mmol) compound 2 was dissolved in 6.0 mL DCM and then cooled in
ice-water bath. To the cooled solution, 0.52 mL (5.0 mmol) pyridine and then 0.28 mL (4.0 mmol) AcCl
were added dropwise. After addition, the reaction mixture was kept in ice-cooled bath for 5 min before
moved to rt. The reaction was finished in 18 h by TLC indication, after that the reaction was diluted by EA,
then the organic phase was washed by sat. NaHCOj3 solution and brine subsequently. The organic phase
was dried over anhydrous Na,SOs, after filtered and distilled off the volatiles in vacuum, purification by
silica gel column chromatography gave 515 mg (95% yield) of compound 7: white solid; mp 51.8-52.2 °C;
"H NMR (400 MHz, Chloroform-d) § 7.33 (d, J = 8.4 Hz, 2H), 6.91 (d, J = 8.4 Hz, 2H), 6.42 — 6.35 (m,
1H), 6.23 (d, J=2.4 Hz, 1H), 5.40 (dd, J=13.6, 2.7 Hz, 1H), 3.05 (dd, /= 16.8, 13.7 Hz, 1H), 2.70 (dd, J
=16.8,2.7 Hz, 1H), 2.41 (s, 3H), 1.03 — 1.01 (m, 9H), 1.00 — 0.97 (m, 9H), 0.29 — 0.26 (m, 6H), 0.25 —
0.22 (m, 6H); *C NMR (101 MHz, Chloroform-d) 6 189.27, 169.49, 164.11, 162.36, 156.29, 151.85,
131.12, 127.71 (2C), 120.36 (2C), 109.56, 108.58, 106.16, 79.32, 45.04, 25.68 (3C), 25.48 (3C), 21.16,
18.22, 18.17, -4.39 (4C); HRMS (ESI) m/z 565.2415 [M+Na]"; calculated for CooH4,O¢NaSi,, 565.2412.

Detected by UV
PE:EA=5:1

(+/-)-5,7-Diacetyloxy-naringenin (5) from compound 4

TBSO HO
O @) l OAc O O l OAc
79%

O 4 OAc 0] 5OAc

200 mg (0.43 mmol) of compound 4 was dissolved in THF (5 mL) and then cooled in ice-water bath
before 40 mg (0.51 mmol) of KHF, was added dropwise. After the addition, the reaction was moved to rt for

30 min for the completion of the reaction. Diluted with EA and successively washed by sat. NaHCO3 solution
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and brine, the organic phase was dried over anhydrous Na,SOs. Filtered, rotavapored and dried, the residue
was purified by silica gel chromatography to afford 120 mg (79% yield) of compound 5: white solid; mp
104.2-104.9 °C; 'H NMR (400 MHz, DMSO-ds) 6 9.68 (s, 1H), 7.40 (d, J= 8.3 Hz, 2H), 6.89 (d, /= 2.2 Hz,
1H), 6.85 (d, /= 8.1 Hz, 2H), 6.73 (d, J= 2.2 Hz, 1H), 5.60 (dd, /= 13.2, 2.7 Hz, 1H), 3.33 (dd, J = 16.6,
13.2 Hz, 1H), 2.71 (dd, J = 16.6, 2.8 Hz, 1H), 2.35 (s, 3H), 2.33 (s, 3H); *C NMR (101 MHz, DMSO-ds) 6
190.06, 169.12, 168.79, 163.42, 158.38, 156.11, 151.19, 128.98, 115.67, 111.97, 111.07, 109.68, 79.41, 44.27,
21.36,21.28. 'TH NMR and '*C NMR data are identical to reported data in the reference.?

Detected by UV
PE:EA=2:1

v

(+/-)-7-(t-Butyldimethylsilyloxy)-4 ’-acetyloxy-naringenin (6) from 3

HO AcO
OTBS OTBS
O OH O OH
3 6

Entry 1 (Table 3): To the solution of 100 mg (0.26 mmol) of compound 3 in DCM (4 mL) at 0 °C, TEA
(72 pL, 0.52 mmol) was added. At 0 °C, the 1% portion of acetyl chloride (9.2 pL, 0.13 mmol) was added
and the reaction was stirred for 30 min before the 2" portion of acetyl chloride (9.2 uL, 0.13 mmol) was
added. The reaction continued to stir at 0 °C until the disappearance of 3 before was diluted with EA and
washed with sat. NaHCO3 solution and brine. The organic phase was dried over anhydrous Na;SO4 and
filtered and rotavapored to give the residue. Purification of the residue by silica gel chromatography provided
82 mg (74% yield) of compound 6: white solid; mp 115.4-115.9 °C; '"H NMR (400 MHz, Chloroform-d) &
11.95 (s, 1H), 7.55 — 7.46 (m, 2H), 7.22 — 7.15 (m, 2H), 6.08 — 5.98 (m, 2H), 5.44 (dd, /= 13.1, 3.0 Hz, 1H),
3.09 (dd, J=17.2, 13.1 Hz, 1H), 2.84 (dd, J=17.1, 3.1 Hz, 1H), 2.34 (s, 3H), 0.99 (s, 9H), 0.27 (s, 6H); 'H
NMR (400 MHz, DMSO-dg) 6 12.05 (s, 1H), 7.62 — 7.57 (m, 2H), 7.23 — 7.18 (m, 2H), 6.02 (d, /= 2.2 Hz,
1H), 5.99 (d, J= 2.2 Hz, 1H), 5.66 (dd, J = 13.0, 2.9 Hz, 1H), 3.41 (d, /= 13.5 Hz, 1H), 2.83 (dd, /= 17.0,
3.0 Hz, 1H), 2.51 (q, J = 1.9 Hz, 3H), 0.94 (s, 9H), 0.25 (s, 6H); '3C NMR (101 MHz, Chloroform-d) ¢
195.73,169.37,165.07, 163.99, 162.64, 150.93, 136.01, 127.39, 122.09, 103.62, 101.40, 99.91, 78.58, 43.47,
25.51,21.15,18.22, -4.32, -4.35; HRMS (ESI) m/z 429.1727 [M+H]", calculated for C23H2506Si, 429.1728.
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Detected by UV
PE:EA=2:]

3 Rx 6

Entry 2 (Table 3): At 0 °C, 100 mg (0.26 mmol) compound 3 was dissolved in 4 mL DCM and then
about 42 uL (0.52 mmol) pyridine was added dropwise to the solution. After the addition of 24 uL (0.26
mmol) Ac,O, the reaction was moved to rt for 3 h until 3 was consumed completely. Workup as above to

afford 105 mg (95% yield) compound 6.

Detected by UV
PE:EA=2:1

3 Rx 6

(+/-)-4°-(t-Butyldimethylsilyloxy)-5-acetyloxy-naringenin 8 from 4

TBSO TBSO
O (@) O OAc O fe) OH
(@] OAc le} OAC

88%
4 8

150 mg (0.32 mmol) compound 4 was dissolved in 4 ml tetrahydrofuran (THF) and 2 mL methanol.
The solution was treated with 44 mg (0.64 mmol) imidazole at rt and the reaction was monitored by TLC
and finished in 1 h. The reaction was quenched by addition of sat. NaHCO3 solution and extracted with EA,
and then the organic phase was washed by sat. NaHCO3 solution and brine before dried over anhydrous
Na;S0s. Filtered and evaporated in vacuum, the residue was silica gel column chromatographed to yield 120
mg (88% yield) compound 8: white solid; mp 123.2-123.7 °C; 'H NMR (400 MHz, DMSO-ds) J 10.94 (s,
1H), 7.51 — 7.28 (m, 2H), 6.99 — 6.81 (m, 2H), 6.31 (d, J=2.3 Hz, 1H), 6.19 (d, J = 2.3 Hz, 1H), 5.47 (dd,
J=13.1,2.8 Hz, 1H), 3.10 (dd, /= 16.7, 13.1 Hz, 1H), 2.59 (dd, J=16.6, 2.9 Hz, 1H), 2.26 (s, 3H), 0.97 (s,
9H), 0.21 (s, 6H); '*C NMR (101 MHz, DMSO-ds) 6 188.85,169.11, 164.51, 164.21, 155.85, 152.22, 132.10,
128.80 (2C), 120.26 (2C), 107.12,105.47, 101.36, 78.80, 44.42,26.03,21.37 (3C), 18.42, -4.07 (2C); HRMS
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(ESI) m/z 451.1545 [M+Na]+, calculated for C23H2306NaSi, 451.1547.

Dectected by UV
PL:LEA=]:1

(+/-)-4°,5,7-Triacetyloxy naringenin 10 from naringenin (racemic, 1)

HO AcO
T — ®
3
4

O OH O OAc
Naringenin (racemic), 1 10

Full acetylation of naringenin (racemic, 1) was conducted according to the references >l to afford
compound 10: 'H NMR (400 MHz, Chloroform-d) § 7.47 (m, 2H), 7.17 (m, 2H), 6.80 (t, J = 1.8 Hz, 1H),
6.58 — 6.53 (m, 1H), 5.50 (dd, J = 13.6, 2.7 Hz, 1H), 3.05 (m, 1H), 2.79 (m, 1H), 2.40 (d, J = 1.4 Hz, 3H),
2.33 (d, J = 1.4 Hz, 3H), 2.31 (d, J = 1.5 Hz, 3H); *C NMR (101 MHz, Chloroform-d) § 188.94, 169.33,
169.25, 167.99, 163.17, 155.98, 151.28, 151.01, 135.64, 127.39 (2C), 122.11 (2C), 111.79, 110.65, 109.12,
79.04,45.12,21.15,21.11, 21.04.

Detected by UV
PE:EA=1:1

10 Rx 1

(+/-)-5-Acetyloxy-naringenin 9 from compound 8

TBSO HO
O o O OH O o

O OAc

o

0,
1% OAc

8 9
To the ice-cooled solution of 100 mg (0.23 mmol) dissolved in 2.0 mL acetonitrile, 35 mg (0.23 mmol)

CsF was added in portion and then the reaction was moved to rt until compound 9 was completely consumed.
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Diluted with EA and treated with sat. NaHCO3 solution, the organic phase was washed with sat. NaHCO3
solution and brine. After dried over anhydrous Na,SOs, filtered and distilled off solvents, the residue was
purified by silica gel column chromatography to afford 52 mg (71% yield) 9: white solid; mp 67.2-67.8 °C;
"H NMR (400 MHz, DMSO-d) 6 10.94 (s, 1H), 9.61 (s, 1H), 7.37 — 7.28 (m, 2H), 6.84 — 6.74 (m, 2H), 6.29
(d, J=2.3 Hz, 1H), 6.18 (d, J = 2.3 Hz, 1H), 5.41 (dd, J = 13.0, 2.8 Hz, 1H), 3.10 (dd, /= 16.7, 13.0 Hz,
1H), 2.55 (dd, J=16.6,2.9 Hz, 1H), 2.26 (s, 3H); *C NMR (101 MHz, DMSO-ds) 6 189.09, 169.16, 164.47,
164.27, 158.20, 152.20, 129.40, 128.83 (2C), 115.62 (2C), 107.09, 105.37, 101.34, 79.04, 44.36, 21.38;
HRMS (ESI) m/z 337.0680 [M+Na]", calculated for C17H40¢Na, 337.0683.

Detected by UV
PE:EA=1:1

(+/-)-5,7-Diacetyloxy-naringenin (5) and (+/-)-5-acetyloxy-naringenin 9 from compound 10

AcO HO HO
OAc OAc O o OH
(=TI ®
O OAc O OAc O OAc
10 o7 10%

500 mg (1.3 mmol) of compound 10 was dissolved in THF (10 mL) and acetic acid (5 mL) at rt and
then 215 mg (1.13 mmol) of TsOH-H>O was added. The reaction was stirred at rt for 10 h and quenched by
EA and sat. NaHCOj3 solution when TLC monitoring indicated that about higher than 50% of 10 was reacted.
The organic phase was washed with sat. NaHCO3 solution and brine, dried over anhydrous Na>SO4 before
rotavapored in vacuum. The residue was purified by silica gel column chromatography to recover about 200
mg (40%) of 10 and get 180 mg (40% yield based on total 10 and 67% yield based on reacted 10) of
compound 5 and 40 mg (9.1% yield based on total 10 and 10% yield based on reacted 10) of compound 9.

Detected by UV
PE:EA - 1:1

10 —
12
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(+/-)-7-(t-Butyldimethylsilyloxy)-4 -acetyloxy-naringenin (6) from 13

AcO AcO
O o) O OTBS O 0] O OTBS
90%
O OAc O OH
13 6

1.0 g (2.1 mmol) of Compound 13 was treated with TFA (30 mL) at rt and heated at 40 °C for 1 h for
the completion of the reaction by TLC monitoring. Cooled to rt and then diluted with EA, washed with brine
three times, sat. NaHCOj3 solution twice, the organic phase was dried over anhydrous Na,SOj4. Purification

of compound 6 as above.

Detected by UV
PE:EA=2:1

(+/-)-4°, 7-diacetyloxy-naringenin (11) from 10

AcO AcO
O O O OAc O O ‘ OAc
67%
O OAc o OH
10 11
2.0 g (5.0 mmol) of triacetyloxylated naringenin 10 was dissolved in DCE (20 mL) and then TFA (20
mL) was added. The reaction was heated at 40 °C for 6 h until starting material 10 disappeared. Cooled to rt

and diluted with EA before washed with water twice, the organic phase was washed with sat. NaHCOj3
solution and brine before dried over anhydrous Na,SOs. Filtered and distilled off in vacuum, the residue was
purified by silica gel column chromatography to give 1.2 g (67% yield) of compound 11: white solid; mp
144.4-145.2 °C; '"H NMR (400 MHz, DMSO-ds) 6 11.93 (s, 1H), 7.61 — 7.53 (m, 2H), 7.24 — 7.17 (m, 2H),
6.40 — 6.34 (m, 2H), 5.73 (dd, J = 13.1, 2.9 Hz, 1H), 3.49 — 3.42 (m, 1H), 2.90 (dd, J=17.2, 3.0 Hz, 1H),
2.28 (s, 3H),2.26 (s, 3H); >*C NMR (101 MHz, DMSO-d) 5 198.25, 169.69, 168.74, 162.70, 162.53, 158.52,
151.18, 136.23, 128.54, 122.55, 106.35, 103.41, 102.25, 78.76, 42.77, 21.39, 21.32; HRMS (ESI) m/z
357.0970 [M+H]", calculated for C1oH1607, 357.0969. 'H NMR and *C NMR data are identical to reported

data in the reference.’
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Detected by UV
PE:EA=2:]

(+/-)-4°,5-diacetyloxy-naringenin (12) from 10

AcO AcO
O O O OAcC O (@] ‘ OH

90%
O OAc O OAc
10 12

To the solution of 5.0 g (12.6 mmol) of triacetyloxylated naringenin 10 in THF (50 mL) and methanol
(25 mL), 1.7 g (25.2 mmol) of imidazole was added. The reaction was heated at 40 °C and complete in 1 h
by TLC monitoring. Cooled to rt before quenched by the mixture of EA and sat. NaHCOs solution, the
organic phase was washed with sat. NaHCO3 solution and brine, and then dried over anhydrous Na,SOs.
Filtered and evaporated in vacuum, the residue was silica gel column chromatographed to afford 3.8 g (90%
yield) of compound 12: white solid; mp 173.2-173.9 °C; '"H NMR (400 MHz, DMSO-ds) 6 10.96 (s, 1H),
7.57 (d, J= 8.2 Hz, 2H), 7.18 (d, J = 8.2 Hz, 2H), 6.32 (d, J = 2.3 Hz, 1H), 6.20 (d, /= 2.4 Hz, 1H), 5.57
(dd,J=13.1,2.8 Hz, 1H), 3.12 (dd, J=16.6, 13.0 Hz, 1H), 2.64 (dd, J = 16.6, 2.9 Hz, 1H), 2.27 (d, /=9.0
Hz, 6H); *C NMR (101 MHz, DMSO-ds) 5 188.61, 169.68, 169.13, 164.59, 164.06, 152.24, 151.03, 136.71,
128.43(2C), 122.44 (2C), 107.14, 105.59, 101.41, 78.55, 44.40, 21.37, 21.30. '"H NMR data are identical to

reported data in the reference.?>°

Detected by UV
PE:EA=I1:1

10

10 Rx 12

(+/-)-7-(t-Butyldimethylsilyloxy)-4°, 5-diacetyloxy-naringenin (13) from 12
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AcO AcO
O O ‘ OH O O l OTBS
81%

O OAc O OAc
12 13

3.0 g (8.4 mmol) of Compound 12 was dissolved in DCM (20 mL) and then 690 mg (10.1 mmol) and
1.53 g (10.0 mmol) of TBSCI were added subsequently at rt. The reaction was stirred at rt for 6 h until
compound 12 disappeared. Treated with EA and sat. NaHCO3 solution, the organic phase was washed with
sat. NaHCOj solution and brine, and then dried over anhydrous Na,SOs. Filtered and evaporated in vacuum,
silica gel column chromatography of the residue to afford 3.2 g (81% yield) of compound 13: white solid;
mp 107.2-107.6 °C; '"H NMR (400 MHz, Chloroform-d) § 7.51 —7.42 (m, 2H), 7.20 — 7.11 (m, 2H), 6.37 (d,
J=24Hz, 1H), 6.21 (d, J=2.4 Hz, 1H), 5.44 (dd, J = 13.6, 2.7 Hz, 1H), 2.99 (dd, J=16.7, 13.5 Hz, 1H),
2.71 (dd, J=16.7, 2.8 Hz, 1H), 2.38 (s, 3H), 2.32 (s, 3H), 0.97 (s, 9H), 0.25 (s, 6H); '3*C NMR (101 MHz,
Chloroform-d) ¢ 188.73, 169.45, 169.30, 163.84, 162.46, 151.88, 150.94, 136.06, 127.41 (2C), 122.06 (2C),
109.71,108.58, 106.14,78.90, 45.14,25.48 (3C), 21.13,21.11, 18.17,-4.38 (2C); HRMS (ESI) m/z 471.1836
[M+H]", calculated for C25H3007Si, 471.1834. 'H NMR data are identical to reported data in the reference.*®

Detected by UV
PL:CA=2:1
e

(+/-)-7-(t-Butyldimethylsilyloxy)-4°, 5-diacetyloxy-naringenin (14) from 13

AcO HO
O 0 OTBS O 0 OTBS
o ®

60%
O OAc O OAc
13 14

The solution of 1.0 g (2.1 mmol) of compound 13 in methanol (30 mL) was treated with 750 mg (4.2
mmol) of TsOH-H>O at rt for about 6 h. After the reaction was complete, diluted with EA and sat. NaHCO3
solution, the organic phase was washed with sat. NaHCOs3 solution and brine, followed by dried over
anhydrous Na;SOj. Filtered and distilled to dryness, purification of the residue by silica gel column
chromatography afford 540 mg (60% yield) of compound 14: white solid; mp 165.2-165.4 °C; 'H NMR (400
MHz, DMSO-dg) 6 9.62 (s, 1H), 7.38 — 7.30 (m, 2H), 6.85 — 6.74 (m, 2H), 6.40 (d, J= 2.4 Hz, 1H), 6.29 (dd,
J=6.9,2.3 Hz, 1H), 5.53 -5.42 (m, 1H), 3.19 (dd, J = 16.6, 13.2 Hz, 1H), 2.58 (dd, J = 16.6, 2.8 Hz, 1H),
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2.26 (d, J = 4.8 Hz, 3H), 0.94 (s, 9H), 0.24 (s, 6H); '*C NMR (101 MHz, Chloroform-d) & 189.96, 170.08,
164.25, 162.65, 156.67, 151.75, 130.09, 127.99, 115.72, 109.59, 108.45, 106.26, 79.21, 44.80, 25.47, 21.22,
18.18, -4.39; HRMS (ESI) m/z 429.1728 [M+H]", calculated for C23HasOsSi, 429.1728.

Detected by UV
PE:EA=2:]

Rx 13
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'H NMR analysis of 2 (DMSO-ds)

SIS SEEERRERRES

34

-----

4
i R S Vs
!
l 850
/ S
) na .
— ————— i 0 oH
3 o7 T ZYp3ts
" ik ¢ TR B el T R 4
g
[ | - A -
5'- T T
=z o w8 g T € 8 i i 12 T & < =2
a1 ipgw
'H NMR analysis of 2 (Chloroform-d)
5
1
TBS0
‘ | ' l o oTES
yi f\
S F AN — e o
e ‘ IR
: . 2
] ' A » I :.;' . IERE BERE BN Y )
l l l 1 4 l N
4 id &4 i: & &
VT T T L) i H i . 3 2 I 0 -l
n (ppm)

14 /35



13C NMR analysis of 2 (DMSO-ds)
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'H NMR analysis of 3 (DMSO-ds)
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'H NMR analysis of 4 (Chloroform-d)
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HRMS analysis of 4
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'H NMR analysis of 5 (DMSO-ds)
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'H NMR analysis of 6 (Chloroform-d)

Fal ]

| o .‘Il
%

13 e 1 ‘vl e 0

1 Y L S TY ! !
3 == 3 B §8 = z
= s 2 = 5 e 5
1 i h 0 ) H H 1 H H H 7 1 4
1 ot
'H NMR analysis of 6 (DMSO-ds)
E 33":::!!358;%':‘8 SOREREREEES = ==
i SN W a1 9
A
OTBS
&
| N T VS [
| 't 4 $oy) ! 4
== e e =3
- - - eo- o - - - -
13 12 n 10 3 8 [ : H 3 i i 9
1 (pemd

20/35



13C NMR analysis of 6 (Chloroform-d)
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'H NMR analysis of 7 (Chloroform-d)
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HRMS analysis of 7
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'H NMR analysis of 8 (DMSO-ds)
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13C NMR analysis of 8 (DMSO-ds)

t g =22 38R £ = xge ¥ 8 ® o s
z iXr =z ¢ 58 2 iz [ 3 En= v
| N 711 T 7 I | /N |

TES0.
j b PP

llj?

AC

To ohe e ok ok e bl ik L
o,
1% 180 170 160 0 M i» 1M ile 10 0 0 0 o 0 % N 2 W 0 -
1 lppad -



HRMS analysis of 8
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'H NMR analysis of 9 (DMSO-ds)
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HRMS analysis of 9
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'H NMR analysis of 10 (Chloroform-d)
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'H NMR analysis of 11 (DMSO-dg)
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13C NMR analysis of 11 (DMSO-ds)

L 8% 225 = 52 = & e Y e
s 1 s = e 8 8 13 ] 2
| v ¥ o v 11 \\/ |
ALO
Ty n ' n
‘.z L e
Kg n N bl -
i .

bl LEL ) =

—

-t n
nn
na

<

A AL ! )N
3 553 % 3 9CE

ov oos © soe

a -

8loe~
e
2
b

\ '
s 3
o -
20 1w @ 1 1 10 e 1@ & e 10 90
f1 o



HRMS analysis of 11
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'H NMR analysis of 12 (DMSO-ds)
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'H NMR analysis of 13 (Chloroform-d)
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HRMS analysis of 13
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'H NMR analysis of 14 (DMSO-ds)
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HRMS analysis of 14
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