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GERANIIN, A NEW ELLAGITANNIN FROM GERANIUM THUNBERGII
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The tannipn-rich herb of Gerguium thunberg
antidiarrhoics, and is one of the most frequently used folkmedicines in Japan. We have
isolated geraniin (1), a new ellagitannin which i1s regarded as the main tannin of this plant.

The herb was homogenized in aqueous acetone, and concentrated solution was extracted with
EtOAc. Droplet countercurrent chromatography of the EtOAc extract, which yielded the crude
ellagitannin, temporarily named "Tannin 1"1, was followed by recrystallization from MeOH-H.O at
roon temperature to afford 1 as yellow crystals which show almost no astringency on the tongue.
This tannin, Ca1Hzs027-5H.0, [a]ﬁ’ -141° (e=0.5, MeOH), was hydrolyzed in boiling water to give
gallic acid, hexahydroxydiphenic acid, ellagic acid and corilagin (2) in a few hours, which
were identified after methylation with CHpN; followed by fractionation by prep. TLC. The PMR
spectrum of 1 (90 MHz, CD3COCDs) shows, in addition to the protons of g?, a proton at § 5.16,
and two protons in the region of aromatic and vinyl protons. Downfield shifts of H-2Z and H-4

on the glucopyranose ring to § 5.4~5.6 from those of 2 (§ 4.06 and 4.42)2 are also shown.
£

pyranose,

Upon the reaction of ] with o-phenylenediamine in 15% AcOH, pale yellow powder was precipi-
tated out. This precipitate, phenazine A (3), purified by reprecipitation from MeOH-CHCls,
C,7Ha0N202,°6H20, [a];)5 -163° (¢=0.5, MeOH), was slowly converted on standing in the reaction
mixture, to a yellow powder, phenazine B, (4), Cy;H30Nz205,°5H,0, [a]B’ -90° (c=0.5, dioxane).
Phenazine B was directly produced by condensation of 1 with o-phenylenediamine in 50% AcOH.

In boiling water, phenazine A and B yielded along with 2 and gallic acid, a dark brown-red
precipitate which was recrystallized from tetrahydrofuran to give needles of phenazine C (5),
Cz0oHeN20+H20, M+ m/e 372. Phenazine C gave dibenzoate, C3,H;¢N20sg, M+ 580, diacetate,
Ca4H12N206, M+ 456, and dimethyl ether, CzaH,2N.0¢, M+ 400, and also upon hydrolysis of the
dimethyl ether followed by methyiation, dimethyl ester (6), C26Hz4N20s, m.p. 1307, ﬁ+ 492, which
was identified with a specimen synthesized by a route essentially analogous to Schmidt's method?
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3, 8§ 7.07, d, J=2 Hz; 4, &§ 8,27, s; 5, § 9.61, s), HB (1, § 5.16, s; 3, § 5.34, 4, J=2 Hz; 4,
8§ 7.33, s; 4, 8§ 7.46, s; 5, § 8.06, s) in the reaction

sequences, 1 53 54 5, are attributable to the transformations illustrated in Scheme 1,

none; 5, none), and HC 1, § 7.13, s; 3,

As for the ester linkages at 0-2 and O-4 of the sugar in 1, the carboxytriketohexene
moiety in la rather than the galloyl moiety is presumed to be linked to 0-2, on the basis of
the marked downfield shift of H~1 of glucose, from § 6.62 to 6.16, upon conversion of phenazine
A to phenazine B.
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Scheme 1

Among the three ketones in la, the one adjacent to HB—carrying methine carbon, is presumed
to be hydrated to form a geminal diol group as in 1lb, since the CMR spectrum of geraniin in
THF-ds shows two peaks of conjugated ketone at & 191.8 and 194.9, and a geminal diol carbon at
§ 92.1.

The yield of geraniin (up to ca. 2% from dried herb) and the results of fractionation show
that fairly large parts of the smaller phenolic compounds previously reportedl"5 could be

hydrolysis products of geraniin.
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