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REARRANGEMENT OF 1.3.5,8-TETRAOXYGENATED XANTHONES
IN HOT AQUEOUS MORPHOLINE
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Summary: Aqueous morpholine demethylation of 2-prenyl-1-hydroxy-3,5,8-
trimethoxyxanthone leads to a mixture of 1,3,5,8- and 1,3,7,8-
tetraoxygenated xanthones.

Aqueous piperidine or morpholine at reflux temperature have been used to
effect cyclisation of 2,2°'-dioxygenated benzophenones to xanthones' as well

as in the selective demethylation of polymethoxybenzophenones and poly-

methoxyxanthones.i"a An interesting case, where both reactions occur

concurrently is in the conversion of 2-hydroxy-2’,3,4,5-tetramethoxy-
benzophenone (1) to 3-hydroxy-2,4-dimethoxyxanthone (2).?* The reverse
process, in which demethylation of a polymethoxyxanthone is accompanied by
ring-opening to a benzophenone, has not been reported.
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In the course of the synthesis of two minor xanthones (3 & 4)*'® from

Garcinia mangostana, we ohserved a novel rearrangement during the
demethylation of 2-prenyl-1-hydroxy-3.5.8-trimethoxyxanthone (8) with
aqueous morpholine.
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Reaction of 2,3.6-trimethoxybenzoic acid with phloroglucinol in the
presence of phosphorous pentoxide and methanesulphonic acid® afforded, as

the major product, 1,3-dihydroxy-5,8-dimethoxyxanthone.’ *®

Prenylation of
this xanthone by the usual method'! and methylation of the products gave the

2-prenyl and 2,4-diprenyl derivatives (5 & 6).

Treatment of xanthonme 5 (650 mg) with morpholine-water (9:1, 20 ml) in a
sealed tube at 145°C for seven days gave a mixture which was separated by
centrifugal chromatography on silica gel to give two tetrahydroxyxanthones
(7 & 8) and two monomethoxyxanthones (9 & 10) (M+, 'H NMR).'® All four
products exhibited two ortho-coupled protons and two chelated hydroxyls in

their *H NMR spectra. Examination of their UV'® and '®C NMR spectra
suggested that two of the products (7 & 9) were 1,3,7,8-tetraoxygenated,
while the other two had the expected 1.3.5,8-tetraoxygenation. Complete
methylation converted both 7 and 9 to the same tetramethyl ether (11)
confirming their identical oxygenation. The '°C NMR spectrum of 11 showed
four methoxyl resonances at 8§ 55.8, 57.3, 61.7 and 62.1. The presence of

two deshielded methoxyl signals is consistent with structure 11, as both the
1- and 8-methoxyls are di-ortho-substituted.?!* Methylation of =xanthone 8
gave the natural product (3). identified by spectral comparison of its

diacetate with that of an authentic sample.'®

Demethylation of 6 with agueous morpholine yielded gartanin (4) (30%)
{mmp, UV, *'H and '°C NMR), and 5-O-methylgartanin (12). Methylation of
either product gave tetra-O-methylgartanin, mp. 87-80% (lit.* 850). No
1,3,7.8-tetraoxygenated products were detected.

The isolation of xanthones 7 and 9 from the reaction of 5 with aqueous
morpholine may be explained if ring-opening to a benzophenone intermediate
(13) had occurred in the course of dealkylation. Subsequent ring-closure
could lead to both 1,3,7,8- and 1,3,5,8-tetraoxygenated xanthones. This
observation prompted wus to 1investigate the behaviour of the parent
tetramethoxyxanthones under similar conditions. Treatment of 1,3,5,8-
tetramethoxyxanthone with aqueous morpholine and methylation of the product
gave mainly 1,3,7,8-tetramethoxyxanthone and only a trace of the starting
material. while similar treatment of 1,3,7,8-tetramethoxyxanthone gave

mainly starting material and a trace of 1,3,5,8-tetramethoxyxanthone,



7267

Our results suggest that the well-known base-catalysed ring-closure of

2.2'-dioxygenated benzophenones is a reversible process and consequently

1,2-(=7,8-) and 1,4-(=5,8~) dioxygenated xanthones may undergo rearrangement

in hot alkaline media.

4 R,=R;=Rg=Rg=H
6 R, =H: R3=R5=R3=Me
12 R,=R;=Rg=H; Rg=Me

3 R;=Rg=Rg=H: Rs=Me
8 Ry;=R,=Rg=Rg=H
10 R, =R;=Rg=H;: Rg=Me

7 Ry=Rgz=R,=Rg=H
9 R,;=Ryz=Rg=H; R;=Me
11 R,;=R;=R;=Rg=Me
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