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SYNTHESIS OF 3,7,8,2-TETRAMETHOXY-
5-HYDROXYFLAVONE
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Constitution of pentaoxygenated flavonoid pigment isolated from Andogra-
phis paniculata has been further substantiated by its synthesis as 3,7,8,2-
tetramethoxy-5-hydroxyflavone (I).
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Introduction

A pigment isolated' from Andrographis paniculata was considered to be
3,7,8,2-tetramethoxy-5-hydroxyflavone (I) for which no synthetic or any other
chemical evidence was provided. This communication reports the synthesis of
3,7,8,2"-tetramethoxy-5-hydroxyflavone (I} which was based on the biogenetic
considerations’~5 which suggested chalcones to be the precursors for flavo-
noids. For this purpose, 2-hydroxy-2,3’, 4',6’,-tetramethoxychalcone(Il) obta-
ined by the condensation of 2-hydroxy-3,4,6-trimethoxyacetophenone® with or
tho-methoxybenzaldehyde’, was used as the starting compound. This chal-
cone(Il) when subjected to Algar & Flynn® and Oyamada® oxidation using
alkaline hydrogen peroxide gave an oxidation product which was unequivocally
shown to be 3-hydroxy-5,7,8,2"-tetramethoxyflavone(Ill). Methylation of the
flavone(Ill) using dimethyl sulphate and potassium carbonate in acetone affor-
ded 3,5,7,8,2-pentamethoxyflavone(IV) which on subsequent selective
demethylation with aluminium chloride in acetonitrile gave the required fla-
vone(I). On acetylation with acetic anhydride and pyridine, 1 gave 3,7,8,2"-te-
tramethoxy-S-acetoxyflavone.

However, natural sample could not be obtained for direct comparison but
the spectral and other data for the synthetic flavone(I) agreed with those re-
ported for the natural sample and thereby its proposed structure was fully sub-
stantiated.

Experimental

2'Hydroxy-2,3' 4’ ,6’- tetramethoxychalcone(1I)

A solution of 2-hydroxy-3,4,6-trimethoxyacetophenone (2.0g) and ortho-
methoxybenzaldehyde (2.4g) in alcohol (35ml) was treated with an aqueous
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solution of potassium hydroxide (3.0g in 5ml) and the resulting reaction mix-
ture was left at room temperature for 72hrs. The reaction mixture when
worked up, gave a yellowish-orange solid which crystallised from ethanol to
give the chalcone (II) as yellowish-orange needles (2.6g), m.p. 110°. It gave
brown colouration with alcoholic ferric chloride. UV (MeOH); nm). 267, 337,
390(sh); +AICl;: 272, 337, 390(sh); +AICl;+ HCL: 272, 337, 390(sh). PMR
spectrum (&8, CDCl,, TMS as an internal standard): 3.86 (6H, s, 2x — OCH,),
3.92 (6H, s, 2x —OCH;), 6.50 (1H, s, C;—H), 7.00-7.34 (3H, m, C;—H,
C,—H and C;—H), 7.45-7.55 (1H, m, C,~H), 7.70-7.90 (2H, m, C;—H) and
Cy—H), 13.80 (1H, 5, —OH). CMR spectrum (ppm, CDCl,, TMS as an inter-
nal standard): 183.4 (C=0), 120.8 (C-a), 137.8 (C-B), 106.3 (C-1’), 157.3 (C-
2’), 128.7 (C-3’), 157.8 (C-4’), 88.4 (C-5'), 157.3 (C-6'), 120.8 (C-1), 158.1 (C-
2), 111.8 (C-3), 131.9 (C-4), 120.8 (C-5), 127.8 (C-6), 55.15, 55.55, 55.94
(OCH;, C-2, C-4’and C-6'), 59.89 (OCH,, C-3’).

I, R,=CH,; R,=H.
IIL, R, =H; R, = CH,,
IV, R,= R, = CH,,

V, R, = CH,; R, = COCH,,

3-Hydroxy-5,7,8,2'- tetramethoxyflavone (11])

2’-Hydroxy-2,3',4’,6"-tetramethoxychalcone (II) (2.0g) was dissolved in a
mixture of pyridine (10ml) and aqueous potassium hydroxide (4ml, 30%) and
the resulting clear solution was warmed to 40-50° in a water-bath. Hydrogen
peroxide (8ml. 30%) was added to the hot solution with stirring during a
period of 5mts. The insoluble fraction (aurone) which separated during the
reaction was removed by extraction with ether. The alkaline solution was acid-
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ified with hydrochloric acid and extracted with ether. Removal of the solvent
from the ether extract furnished flavone (II) which crystallised from ethanol as
yellow needles, m.p. 202°. It gave green colouration with alcoholic ferric chlo-
ride. UV (MeOH; nm): 270, 300, 325; + AlCl,: 280, 300, 325; + AICl,+HCI:
280, 300, 325; +NaOAc: 257, 305, 325; +NaOAc+H,BO;: 257, 305, 325.
PMR spectrum (8, CDCl,, TMS as an internal standard). 3.80 (6H, s,
2x —OCH;), 3.88 (6H, s, 2x —OCH,), 6.46 (1H, s, C,—H), 6.90-7.28 (3H,
m, Cy—H, C,~H and C,—H), 7.47-7.57 (1H, m, C¢~H), 9.70 (1H, s,
C;~OH). CMR spectrum (ppm, CDCl,, TMS as an internal standard). 144.1
(C-2), 136.0 (C-3), 172.5 (C-4), 147.0 (C-5), 90.0 (C-6), 155.0 (C-7), 134.0 (C-
8), 143.0 (C-9), 111.9 (C-10), 118.0 C-1"), 160.0 (C-2"), 121.3 (C-3"), 132.5 (C-
4’), 122.8 (C-5), 130.0 (C-6"), 55.0, 55.5, 56.0 (OCH;,, C-5, C-2, and C-7),
61.3 (OCH,, C-8).

3,5,7,8,2’- Pentamethoxyflavone (1V)

A mixture of 3-hydroxy-5,7,8,2"-tetramethoxy-flavone (III) (80mg) in dry
acetone (50ml); dimethyl sulphate (0.2 ml) and ignited potassium carbonate
(1.0g) was heated under reflux for 8 hrs and worked up as usual. The reaction
product thus obtained crystallised from acetone as dark-coloured plates (60
mg), m.p. 152°. It did not give any colouration with ethanolic ferric chloride.
PMR spectrum (8, CDCl,, TMS as an internal standard). 3.92 (15 H, m,
5x ~OCH,), 6.43 (1H, s, C4—H), 7.06 (3H, m, Cy—H, C,—H and C;—H),
7.46-7.56 (1H, m, C,. —H).

3,7,8,2’-Tetramethoxy- 5~ hydroxyflavone (1)

A solution of the above 3,5,7,8,2"-pentamethoxy-flavone (IV) (50mg) in
acetonitrile (25ml) and aluminium chloride (100 mg) was heated under reflux
for Shrs. The solvent was distilled off under reduced pressure. On acidifica-
tion with hydrochloric acid, the demethylation product was obtained as yellow
solid which was filtered, washed and dried. It crystallised from methanol as
yellow plates (36 mg), m.p. 209-210°. It gave brown colouration with ethanolic
ferric chloride. UV (MeOH, nm): 270, 360, + AICl,: 278, 860; + AlICl; + HCI:
278, 360; +CH,ONa: 270, 360; +NaOAc: 270, 356. IR Yoo cm™i: 3432,
1655, 1600, 1576, 1498, 1410, 1364, 1230 and 840. PMR spectrum (9,
CDCl;, TMS as an internal standard): 3.92 (12 H, m, 4 x — OCH,), 6.43 (1H,
s, C,—H), 708 (3H, m, C,—H, C,~H and C,-H), 7.48-7.58 (1H, m,
Cs—H).

3,7,8,2"-Tetramethoxy-5-acetoxyflavone( V)

A mixture of 3,7,8,2"-tetramethoxy-5-hydroxyflavone (I) (30mg), dry pyri-
dine (0.5ml) and acetic anhydride (0.5ml) was heated at 100° in an oil-bath
for 2hrs. The reaction mixture when worked up as usual, gave the acetylation
product which crystallized from methanol to give 3,7.8,2-tetramethoxy-
5-acetoxyflavone (V) as colourless needles (25mg), m.p. 157-158°. It did not
give any colouration with alcoholic ferric chloride. PMR spectrum (8, CDCI,,
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TMS as an internal standard):. 2.50 (3H, s, —OCOCH,), 3.85 (3H, s
—OCH,), 3.88 (3H, 5, — OCH,), 4.00-4.20 (6H, m, 2 x —OCH,;), 6.68 (1H, s,
C,—H), 7.08 (3H, m, C;~H, C,—H and Cy — H), 7.55-7.65 (1H, m, Cs — H).
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