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Summary The Cotton effects around 235, 265 and 285 nm in the CD spectra of twenty hydrolysable 

tannins and related compounds were emplncally correlated with the stereostructures of ellagl- 

tannins and gallotannins. 

Although various ellagltannlns and dehydroellagltannlns of mutually correlated structures 

have been Isolated recently, 
l-10 

there has been no chit-optical work directly applied to their 

structures. The only way of determining the absolute configuration of choral hexahydroxydiphe- 

noyl (HHDP) group in these tannins has been the degradation of methylated tannins, followed by the 

measurement of specific rotation of dimethyl hexamethoxydlphenate (1), for which F&configuration 

of the dextrorotatory 1 was established. 4 We have now measured the CD spectra of twenty hydroly- 

sable tannins and related compounds, for which the 

methanolysis, and found that the CD spectra afford 

the absolute stereostructures of ellagitannins and 

1) Absolute Configuration and Number of HHDP Group 

a) In the Absence of Galloyl Group - The CD 

spectra of @)-1 and (S_)-1, which were obtained by 

absolute configurations had been determined via - 

a convenient empirical method of determining 

gallotannlns without chemical degradation. 

methanolysis of the polymethyl derlvatlves of corlla- 

gin (2)6 and pedunculagin (3),5 respectively, exhibit- 

ed strong Cotton effects at 225 and 250 nm, of the 

signs opposite to each other (Fig. 1). These Cotton 

effects are associated with the blphenyl conJugatlon 

bands in the UV spectra, and are indicative of the 

absolute conflguratlon of HHDP group* the positive 

250 nm Cotton effect corresponds to the (R)-conflgura- 

tlon, and the negative one to the (S)-conflguratlon. / 

Then, 2,3-g-C(S)-HHDP]-D-glucose (4), 4,6-g-[(S)- I 4.2- 

HHDP]-D-glucose (5) and 3,6-Q-[@)-HHDP]-D-glucose 200 250 300 350nm 

(6) were prepared respectively by enzymatic hydrolysis 
Fig. 1. CD and UV Spectra of (R)-1 

of 2, 3 and telllmagrandln-I (7).3y5y12 These HHDP- 
and (2)-l in MeOH 
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glucoses showed the Cotton effects around 235 and 265 nm, with small red-shift from those of 1 

due to decrease of the twist angle. 11 The positive and negative Cotton effects around 265 nm 

are therefore attributable to the @)- and (S)-conflguratlon of the HHDP group in ellagltannlns, 

respectively (Table). 

The amplitudes of the Cotton effect around 235 nm in 3 and casuarlln (8)5 which have two 

HHDP groups in the molecule, were about twofold of that of 4 or 5. 

b) In the Presence of Galloyl Group - The CD spectra of 2, 7, telllmagrandln-II (9)3'5y12 

and strlctlnln (10),8 which have one to three galloyl groups along with a HHDP group, exhibited 

three Cotton effects around 235, 265 and 285 nm (Fig. 2, Table). The Cotton effects at 235 and 

265 nm are correlated, as those In 4, 5 and 6, with the chemically determlned absolute conflgu- 

ration of the HHDP group in these tannins. The 235 nm peak was absent in the CD spectra of 

methyl 2,3-dl-g-galloyl-cl-D-glucoslde (ll), 1,2,6-trl-g-galloyl-@D-glucose (12), 1,2,3-trl-c- 

galloyl-@-D-glucose (13) and penta-Q-galloyl-@D-glucose (14) (Table). The Cotton effect at 

235 nm 1s therefore dlagnostlc for the absolute configuration of the HHDP group in the tannins 

of this class [posltlve for the (S)-conflguratlon and negative for the @)-conflguratlon]. 

This correlation apparently exists regardless of presence or absence of the galloyl group, and 

also of the conformation of the glucose residue. 

Casuarlctln (15),5 casuarlnln (16),5 stachyurln (17)7 and potentlllln (18),* whlih have two 

HHDP groups and a galloyl group, also exhibited the three Cotton effects around 235, 265 and 285 

nm (Fig. 2, Table). The amplitude of 235 nm peak of15 and 16, analogously to that of 3 and 8, 

1s about twofold of those of 7, 9 and 2, and also of 4 and 5, in accord with the number of HHDP 

groups. 

2) Intercation between Galloyl Groups 

Polygalloylglucoses (11) and (12) showed the split Cotton effect centered near 273 nm, 

which corresponds to the intramolecular charge-transfer transltlon (277 nm) of the galloyl group 

in the UV spectra. This Cotton effect 1s analogous to that of dlbenzoate congener (19), wl th 

red-shift of ca. 40 nm, due to the polyphenollc structures (Table). The sign of the first 

Cotton effect around 285 nm 1s ln agreement with the chlrallty between the galloyl groups, when 

the exclton chlrallty rule 
13 

1s applied. This Cotton effect of 15 1s small, and 1s accounted 

for by the chlralltles at C-1-C-2 and at C-2-C-3, which are opposite to each other. 

3) Interaction between Galloyl and HHDP Groups 

Analogously, the Cotton effect around 285 nm of 2, 3, 7 and 18 may be regarded as a part of 

a split-type Cotton effect induced by the lnteractlon between a galloyl and a HHDP group or be- 

tween two HHDP groups. The sign of this Cotton effect 1s correlated in an empirical manner, to 

the chirality between two axes illustrated by 2 and 3a. Between the two conformations of glu- 
1 14 

cose ring in 2, 1C and E, which are indicated by the coupling constants in the H NMR Spectra, - 
only the former may give this Cotton effect due to the lnteractlon of the two aromatlc groups. 

However, the sign and the amplitude of this Cotton effect are lndlstlngulshable between 7 and 11, 

and also between 9 and 13. The galloyl group at O-3 and the HHDP group at 0-4-O-6 in these 

molecules, are therefore consldered to have no slgnlflcant interaction. The CD spectrum of 10, 

which 1s almost superimposable on that of 5, also indicates that the interaction between the 
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galloyl group at B-O-1 and the HHOP group at 0-4-O-6 on the glucose residue of the Cl confor- - 

matlon IS negligible. 

The correlations 

ellagitannin (Table), 

degradation. 

described above were successfully applied to agnmonlln (20),8 a dimeric 

for which the absolute conflguratlons were determlned also via the chemical - 

[81x10-4 
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Table. CD Spectral Data of Hydrolysable Tannins and Related Compounds15 

Compound Cotton effect, [e] x 10m4, (nm)(MeOH) 

(&)-dlmethyl hexamethoxydlphenate (1) 

(S)-dimethyl hexamethoxydiphenate (1) 

corilagin (2) 

pedunculagln (3) 

2,3-Q-[(S_)-HHDP]-D-glucose (4) 

4,6-r&[(S)-HHDP]-D-glucose (5) 

3,6-r&[(R)-HHDP]-D-glucose (6) 

telllmagrandln-I (7) 

casuarlln (8) 

telllmagrandln-II (9) 

-6.6 (284) 

+2.1 (282) 

-0.1 

+0.2 

-0.4 

+4.0 

+1.9 

+0.8 

287) 

286) 

290) 

284) 

281) 

285) 

strictinin (10) 

methyl 2,3-di-fi-galloyl-a-D-glucoslde (11) 

1,2,6-trl-fi-galloyl-B-D-glucose (12) 

1,2,3-trl-g-galloyl-R-D-glucose (13) 

penta-fi-galloyl-B-D-glucose (14) 

casuarictin (15) 

casuarlnln (16) 

stachyurln (17) 

potentillin (18) 

methyl 2,3-d1-~-benzoyl-c4-D-glucos1de (19) 

-0.2 (288) 

+3.0 (284) 

-3 5 (284) 

tl.l (280) 

+1.5 (270) 

to.7 (281) 

tl.2 (283) 

+2.4 (282) 

t3.3 (282) 

t4.8 (250) -5.5 (225) 

-5.6 (250) +6.7 (225) 

+1.7 (262) -10.3 (237) 

-5.4 (259) +16.8 (233) 

-2.7 

-2.2 

+2.4 

-3 7 

-3.1 

-1.0 

262) +10.2 (235) 

264) +8.9 (237) 

265) -8.5 (236) 

259) +8.8 (232) 

261) tl7.8 (231) 

264) t8.1 (235) 

t12.2 (235) 

+3 1 (215) 

-3.3 (215) 

-3 2 (265) 

-1.7 (260) 

t2.2 (261) 

-0.1 (257) 

+0 2 (240) 

-5.3 (261) 

-3.3 (262) 

-4.4 (259) 

-4.1 (260) 

+5 1 (233) 

t1.2 (225) 

+20 2 (234) 

tl6.7 (231) 

t16.0 (230) 

t14.8 (236) 

-1.6 (217) 

agrimoniin (20) t9.7 (282) -10.6 (260) t36.5 (235) 
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