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OXIDATINN OF FLAVAN DERIVATIVES
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In the study of neturally occurring flsvan derivativeé with hydroxyl
groups in the oxygen ring, oxidation is & useful reasction for conversion
into other products., 3ome results obtained with different types of
compounds 8nd different resgents ere summarised here, There is special
interest in the behaviour of flaven-3,L-diols which are importsnt

components of prosnthocyanidins.

Dimethyl sulphoxide is known to function ss an oxidising agent for
alcohols1 and the use of dimethyl sulphoxide-acetic anhydride has therefore
been exsmined. Fleven-L-ols {« &nd ), unsubstituted in the 5-position, sre
conveniently oxidised to flavanones, For example, simple flavan-h-ol
(<and B) (I) m.p. 119° and 148° respectively and 7,3',L'-trimethoxy
flsvsn-4B-0l {I1) m.p. 136-7° have been fully oxidised to the corresponding
flavsnones (III) m.p. 76° and (IV) m.p. 120-1° respectively. But 5,7,4'-
trimethoxy flavan-h-ol (V) m.p. 158° 1is recovered unchenged after 24 hr
indicating thzt the 5-methoxyl group stericslly hinders the oxidationn;
there is only & smzll degree of oxidation forming the flavanone even after
72 hr, However, the hydroxyl group in the 3-position is not &ffected by
this steric hindrance and undergoes oxidation, 1l-Epi-catechin tetramethyl
ether (VI) m.p. 153-L°, has been used as a typical example snd gives
corresponiing 3-ketoflaven (VII) in low yield in 24 hr and about 30% in
72 hr., This has been characterised by the study of its I.R. spectrum
{1715 em~! for CO) and the formstion of & 2,L-dinitrophenylhydrazone, m.p.
138<4L0° (decom.). In the study of the mechsnism of formation of

2

anthocyanidins from flavsn-3,AL-diols, Robertson” recapitulated earlier
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claims3'5 of obtaining 3-ketoflavans and reported that they were based on
uncertain evidence . His own effortg to prepere these compounds were
unsuccessful. The present experiments provide evidence for the formation

of 3-keto flavans.
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As @ more complex exemple, leucocysnidin tetra methyl ether (VIII) has
been used for the oxidstinn., It wes prepared from taxifolin tetramethyl
ether by sodium borohydride reduction ond purified by crystallisation from

6

benzene, In this czse 2lso the 3-hydroxyl group undergoes oxidetion
followed by enolisation to yield theyu-base of cyanidin tetra methyl ether
(IX}) zlong with traces of quercetin tetra methyl ether, The v -base hezs been
isclated in the form of the scetate. 1In order to confirm its identity this
substsnce has been prepared from tetra-0O-methylcysnidin chloride by

treetment with acetic anhydride and pyridine, a method used earlier by

Breudenberg7 in other cases, Both the gomples had the same behaviour on
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T.L.C. {light petroleum: benzene: ethyl acetzte, 20:2:3). The very small
emount of quercetin tetramethyl ether obtzined slong with they -base
shnuld be due to the further nxidation of the L-~hydroxyl to 2 small extent

gs it slso happened in the case of 5,7,h'-trimethoxy flzvan h-ol.
OCH
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As & different type texifolin tetramethyl ether (X) hws also been
oxidised. It gives rise to quercetin tetrzmethyl ether, m,p, 197-8%, in
gnod yields zlong with & small smount of its 3-ascetate, m.p. 160=3°. This
conversion indicztes that the oxidation is not hindered by ihe presence of
the keto group.

In 811 these cases 1m mole of the starting material was trested with
3 ml of direthyl sulphoxide and 2 ml of acetic snhydride and kept at room
temperature for 24 brs; the mixture was then poured into water and extracted
with ether or ethyl ascetzte,

Selenium dioxide-pyridine behasved similsr to DiS0., A mixture of
leucocyanidin tetrsmethyl ether (100 mg) in pyridine &nd excess of the pyr.
complex (500 mg) wés refluxed for 10 ur., The selenium thst sepsrated wes
filtered off znd the solvent evaporated under reduced pressure. The
residue wes treated with cold dil. HC1l when a flavylium szlt {65 mg)
geperated and it was identified as tetra-O-methyl cysznidin chloride; fof
paper chromstography Forestsl solvent, HCl : HQAc : Water : 3:30:10 is
convenient.

Chromium trioxide-pyridine differed in its action and seemed to
affect only the L-bydroxyl group. An ice-cold slurry of pyridine-Cr03
complex (200 mg) was stirred for 1 hr with pyridine solution of leucocyznidin

tetramethyl ether {200 mg). The mixture was left at room tempersture for
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16 br snd then treated with ice cold HCl., On ether extraction of the
acidulated solution, & pele yellow solid (60 mg) sepsrated and wes identified
ag taxifolin tetrzmetiiyl ether, The product was contaminzted with & smell
smount of quercetin tetrzmethyl ether resulting from further oxidation,

Fremy'!s S&lt recembled Cr03 though the yield was very smeall,
Leucncysnidin tetrzmethyl ether (200 mg) in methanol (50 ml) wzs treated
with an aqueous solution of Fremy's salt (2.5 g in 50 ml water) at room
temperature in the presence of a smsll amount of NaQAc (0.1J; LO ml). The
mixture wes stirred till the colour of the reasgent was discharged znd then
ether extracted., T.L.C. stuly nf the extrazct showed thet the conversion was
srall, most of the starting materiel being recovered. The yvield of the
oxidised product after purificsation by T.L.C. was smell (10 mg).

The zuthors wish to thaznk the U,3., Department of Agriculture for
finsncizl assisteance.
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