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preparative scale reaction with C. antarctica lipase B of 1a with 2-propanol in THF.  The combination 

of 2-propanol and THF was advantageous, as the desired product 1b precipitated in the reaction mixture 

over the course of the desired reaction at 22 °C.  In a >3-gram scale reaction, 1b could be obtained in 

quantitative yield without any chromatographic separation (see Experimental).  The position of the 

deacetylation was exclusively at C-4’, which was supported by an upfield chemical shift of the C-3’ 

signal in the 1H NMR spectrum as shown in Table 1. 

After screening of the methylation conditions, we discovered that a methylated product 1e or 1f was 

selectively formed by adopting two different methylation conditions (Scheme 3).  The methylation of the 

liberated hydroxy group at C-4’ in 1b proceeded smoothly by applying trimethyloxonium 

tetrafluoroborate (Meerwein reagent) with 1,8-bis(dimethylamino)naphthalene (proton sponge)12,13 in 

CH2Cl2 to give 1e in a quantitative manner. Its 1H NMR spectrum was in accordance with that reported 

previously.14  The remaining two acetyl protective groups were deprotected by treatment with sodium 

methoxide in MeOH to furnish 1c (acacetin) in quantitative yield.  The physicochemical and spectral 

properties of synthetic 1c were in accordance with those of reported acacetin15,16 isolated from Robinia 

pseudoacacia17 and other plants, and showed an inductive effect on melanogenesis.18 

 

 
Scheme 3. Lipase-catalyzed site-selective deacetylation of 1a, and the different methylation products at 

the liberated C-4’ hydroxy group in 1b 
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Second crop of 1b was obtained as a colorless solid in this way (402 mg).  The combined yield was 

quantitative.  Those samples showed only one spot on TLC.  Analytical sample of 1b was obtained by 

the recrystallization from EtOH as colorless needles; mp 197.5-197.8 °C; IR 1773, 1626, 1593, 1430, 

1375, 1249, 1179, 1152, 1032, 854 cm−1; 1H NMR (500 MHz, DMSO-d6) δ: 2.30 (s, 3H), 2.31 (s, 3H), 

6.72 (s, 1H), 6.91 (d, J = 8.8 Hz, 2H), 7.03 (d, J = 2.2 Hz, 1H), 7.56 (d, J = 2.2 Hz, 1H), 7.91 (d, J = 8.8 

Hz, 2H), 10.33 (s, 1H); 13C NMR (125 MHz, DMSO-d6) δ: 21.3 (2C), 106.2, 110.1, 114.5, 114.8, 116.4 

(2C), 121.3, 128.8 (2C), 149.8, 154.1, 157.4, 161.6, 162.7, 168.9, 169.3, 175.7; HRMS (ESI) calcd for 

C19H14NaO7 [M+Na+] 377.0637, found 377.0666.  

5,7-Diacetoxy-4’-methoxyflavone (acacetin 5,7-diacetate, 1e).  To a suspension of 1b (250 mg, 0.706 

mmol) in CH2Cl2 (14 mL) were added activated and powdered molecular sieves 4A (500 mg), 

1,8-bis(dimethylamino)naphthalene (proton sponge, 756 mg, 3.53 mmol) and trimethyloxonium 

tetrafluoroborate (Meerwein reagent, 626 mg, 4.23 mmol).  The mixture was stirred for 6 h at room 

temperature.  The mixture was filtrated through a pad of Celite® to remove insoluble materials and the 

residue was washed with CH2Cl2.  The filtrate and washings were combined and washed with 2 M HCl 

aq. solution (10 mL) three times and brine, and dried over anhydrous Na2SO4 and concentrated in vacuo.  

The residue was purified by silica gel column chromatography (13 g).  Elution with hexane/CH2Cl2 (1:9 

to 1:20) furnished 1e as a colorless solid (265 mg, quantitative yield).  Analytical sample of 1e was 

obtained by the recrystallization from EtOH as colorless fine needles; mp 198.7-199.2 °C (lit., 199 °C15); 

Rf 0.56 (CHCl3/EtOAc = 1:2); IR 2938, 1761, 1628, 1605, 1514, 1424, 1368, 1258, 1179, 1136, 1033, 

1015, 828, 648 cm−1; 1H NMR (500 MHz, CDCl3) δ: 2.34 (s, 3H), 2.43 (s, 3H), 3.87 (s, 3H), 6.56 (s, 1H), 

6.81 (d, J = 2.2 Hz, 1H), 7.00 (d, J = 8.8 Hz, 2H), 7.32 (d, J = 2.2 Hz, 1H), 7.80 (d, J = 8.8 Hz, 2H); 13C 

NMR (125 MHz, CDCl3) δ: 20.7, 20.8, 55.1, 106.7, 108.6, 113.1, 114.1 (2C), 114.4, 122.8, 127.5 (2C), 

149.7, 153.3, 157.2, 162.1, 162.2, 167.7, 169.1, 176.0; HRMS (ESI) calcd for C20H16NaO7 [M+Na+] 

391.0805, found 391.0814. 

5,7-Dihydroxy-4’-methoxyflavone (acacetin 1c).  To a suspension of 1e (40.0 mg, 0.110 mmol) in 

anhydrous MeOH (1.6 mL) was added 28% NaOMe in MeOH (45.0 μL, 0.233 mmol), and the mixture 

was stirred for 1 h at room temperature.  The reaction was quenched with saturated NH4Cl aq. solution 

(1 mL) and extracted with EtOAc twice.  The combined extract was washed with brine, and dried over 

anhydrous Na2SO4 and concentrated in vacuo.  A pale yellow solid 1c was obtained (32.1 mg, 

quantitative yield).  Analytical sample of 1c was obtained by the recrystallization from MeOH as pale 

yellow fine needles; mp 254.8-255.2 °C (lit., 255-256 °C15); 1H NMR (500 MHz, DMSO-d6) δ: 3.84 (s, 

3H), 6.19 (d, J = 2.2 Hz, 1H), 6.49 (d, J = 2.2 Hz, 1H), 6.86 (s, 1H), 6.98 (dd, J = 8.8, 2.0 Hz, 2H), 8.02 

(dd, J = 8.8, 2.0 Hz, 2H), 10.84 (s, 1H), 12.91 (s, 1H); 13C NMR (100 MHz, DMSO-d6) δ: 56.0, 94.5, 

99.3, 104.0, 104.2, 115.0 (2C), 123.3, 128.8 (2C), 157.8, 161.9, 162.7, 163.7, 164.7, 182.2. 
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