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Isolation and determination of structure of acacetin-7-O--p-galactopyranoside, a natural flavonoid isolated from flower
heads of Chrysanthemum morifolium, has been reported in 1994. We achieved the total synthesis of compound acacetin-
7-0-B-p-galactopyranoside by employing a one-pot synthesis of the aglycon. The key reactions in this approach include
the modified Baker-Venkataraman reaction and regio- and stereoselective O-glycosylation. Furthermore, we synthesized
3-feruloyl-y-quinide and examined the glycosidation using 1-fluoro sugar.
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OAC_OAc OAC_OAc Table 1 Fluorination of O-pentaacetylated- a-D-galactopyranoside
o) Fluorinating agent 1) ]
AcO OAc — > AcO Entry  Fluorinating agent  Solvent Yield (%)? a/pP
Ohc OACF 1 70% HF-pyridine No solvent 82 96/4
A2 2 DAST CH,Cl, 87 67/33
2 Tsolated yield. ® Determined by 'H NMR analysis.
OMe OAC_oAac
OAc_oac O OMe
Acog&+ Lewis acid__ A " 0 O o |
> c
OAC™F Solvent
-20to -5 °C
OH O
X3
Table 2 Glycosidation using lewis acid catalyst
Anomeric config. ‘S aci Yield b
Entry of 1-F sugar Solvent Lewis acid o o/
1 a CH,Cl, BF;.Et,0 68 12:88
2 a CH,Cl, SnCl, 64 16:84
3 B CH,Cl, ZnCl, 76 4:96
4 B CH,Cl, BF; Et,0 78 3:97
5 oand B (1:1)  CH;CN ZnCl, 69 8:92

2 [solated yield after column chromatography. ® Ratio was determined by 'H
NMR analysis.
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Table 3 Comparison between the spectral data of acacetin-7-0- 3-D-galactopyranoside
obtained from natural sources and synthetic acacetin-7-0- 3-D-galactopyranoside.

Parameter Natural product? Synthetic product

Mp (°C) 254 — 256 251 -254

[a]p” Nd +32.37 (¢1.0 CHCI3)

MS (m/z) 446 (M) 446.87 (M+H)"

IR (cm™) Nd 1595, 1645, 2930

Elemental analysis Nd Anal. Calcd for C22H22010: C,
59.19; H, 4.97. Found: C,
58.98; H, 4.78.

'"HNMR (DMSO) | § 8.04 (2H, d, J = 8.0 Hz, H-2", | § 8.04 (2H, d, J = 8.8 Hz, H-
6),7.14 (2H, d, J= 8.0 Hz, H- | 2°,6"),7.14 (2H, d,/=9.2 Hz,
3,5%,697 (1H, d, J = 2.0 Hz, | H-3", §°), 6.97 (1H, s, H-8),
H-8), 6.86 (1H, d,J=2.0 Hz, H- | 6.86 (1H, s, H-6), 6.49 (1H, s,
6), 6.44 (1H, s, H-3), 5.1 — 3.2 | H-3), 5.7 — 3.7 (m, galactosy),
(m, galactosy), 3.86 (3H, s, |3.41 (3H,s, OCHs, 4").
OCHs, 4").
13C NMR (DMSO) Nd d 22.51, 38.87, 40.13, 55.31,
113.38, 129.34, 161.58,
167.45, 171.53.

Nd = No data.
2,2 2-trichloroethyl
O _OH 0 chloroformate (1.1 eq.) 0 o}
H p-TsOH (0.4 eq.) HO pyridine (3.7 eq.) CCI;COOH (3.2 eq.)
HO /2 i %
Ho),, acetone, MS 4A \/30 CHClL, 16°C,2h P o \/i H,0 (4.3 eq.) P Hoom
80 °C, reflux ClsC 14 °C,50h Cl;C
1 20 h 2 3 4

55% (3steps)

2,2,2-trichloroethyl
H3CO:©/\/§\OH chloroformate (1.2 eq.) HsCO N-"ou SOCI, (10 eq.) HsCO NN
o)

HO 1M NaOH aqg. (2.7 eq.) CliC~_© 90 °C, reflux CI3C\/OT
0°C,0.5h 5 15h 5
5 6 7
58% 94%
0
© o
0 Zn (7.2 eq.)
pyridine (1.5 eq.) o, o), CH3COOH (46 eq.) HO
4 + 7 C|3CJ O P OCH; S
(1.0eq) (1.0eq.) CH,Cl, —40 °C THF, 16°C, 7 h F OCHj
17 h j\ o
oo >ccl
8 3-feruloyl-y-quinide
53% 71%
Scheme 1
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