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Abstract —— A new hydrolyzable tannin, named isorugosin B

(1), was isoclated from Liguidambar formosana, and the

structure in which the orientation of valoneorl group at 0~
4 ~ 0-6 of the glucose core 1is the reverse of that in
rugosin B (2) and in rugosin A (3), was determined. The
orientation of valoneoyl group in rugosin 4 (3) was

Yq9-13¢ correlation nur

established by the long range
spectroscopy. The strustures of rugosins D (6), E (7} and G
(8), coriariins ¢ (9), D (10), E {11) and F {12), cornusiin A
(13}, camptethins A (15) and B (16}, were fully established

on the basis of chemical correlations with 1 or 3.

In the continuation of the study of tannins of the leaves of Liguidambar

1 we nave isolated a new tannin, named isorugosin B (1), in which only

formogana,
the orientation of the valoneoyl group at 0-4 ~ 0-6 is different from that in
rugosin B (2).2 Comparison of several hydrolyzable tannins with 1 and 2 [or a
related tannin, rugosin A (3)2] provided evidence of the orientation of valoneoyl
group in these tannins. This paper deals with the structure elucidation of
isorugosin B, and the orientation of valoneoyl group in the related hydroly=zable
tannins.

Isorugosin B (1}, [o 1y +28° (c=1, methanol), FAB-MS m/z 977 ([M+Nal'), was
obtained as a light brown amorphous powder. The 'H nor spectrum (400 MHz, in

acetone—dé) of 1 indicates that this tannir, forming an anomer mixture
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(a:B =4:3), possesses two galloyl groups [& 7.05 ( B-anomer), 7.04 (a -~anomer)
(each s, 2H in total); .90 {a ), 6.88 {Rg) (each s, 2H in total)], a valoneoyl
group [ §7.28 ( B), 7.27 (o) (each s, 1H in total): 6.66 (B), 6.65 (a ) {each
g, 1H in total); 6.31 (a ), 6.25 (B) (each s, 1H in total)] and a gluccpyranose
core [ § 5.54 (%, J=3.5 Hz, H-1), 5.10 (dd, J=3.5, 10 Hz, H-2), 5.69 (t, J=10 Hz,
H-3}, 5.03 (%, J=10 Hz, H-4), 4.57 (d4d&4, J=1, 7, 10 Hz, H-5), 5.28 {(dd, J=7, 13
Hz, H-6), 3.75 (dd, J=1, 13 Hz, H-6) ( a-anomer); 5.05 (d, J=8 Hz, H-1), 5.22
(dd, J=8, 10 Hz, H-2), 5.39 {(t, J=10 Hz, H-3), 5.02 (t, J=10 Hz, H-4), 4.20 (ddd,
J=1, 7, 10 Hz, H-5), 5.29 (44, J=7, 13 Hz, E-6), 3.82 (44, J=1, 13 Hz, H-6) ( B-
anomer)]. The coupling constants of the glucose protons shew that the gluccse
core adopts the 401 conformation, and the chemical shifts of H-4 and two H-6
protons of both ancmers indicate that the biphenyl part of the valonsoyl group
locates at Ow-4 ~- 0-6 of the glucose core.” Therefore, two galloyl groups
should be at 0-2 and 0-3, since the hydroxyl group at the anomeric center 1s not
acylated. These locations of the acyl groups were confirmed by the production
of 2,3-di-0-galloyl-D-glucose (4)4 and valoneic acid dilactone (5) upon the
treatment of agueous soclution of 1 in boiling water-bath for 18 hours. A
positive Cotton effect in the short wavelength region {[ 6lpp, 9.0 x 104) of the
CD spectrum of 1 indicates the S—conflguration3 of the biphenyl part of the
valoneoyl group. Therefore. iserugosin B is 2,3-di-0O-galloyl-4,6-0-(S)-
valoneoyl-D~glucopyranose, and the structural difference between 1 and 2 should
be in the orientation of the valoneoyl group.

The orientation of the valoneoyl group in 2 was confirmwmed to be identical with
that in rugosin A (3), by partial hydrolysis of 3, which afforded 2.2 Although
the orientation of valoneoyl group at 0-4 ~~ 0-6 of the glucose core in 3 has not
yet been deternined,” the orientation of this group in rugosins D (6),6 E (7)6
and G (B).6 and coriariins G (9},3 D (10),3 E {11)3 and F {12)> has been praoved
to be identical with that in rugosin A (3), by chemical correlation with 3.3,6
Rugosin A {3) showed the valonsoyl protons at § 7.14, 6.51 and 6.32 in the 4 wnr
spectrum {90 MHz, in acetone-dg + DB,0). The signal at &§7.14 is apparently of
the HA proton in formula 3. Addition of pyridine—d5 to the solution of 3 in
acetone-dg - D2O caused a large downfleld shift of the proten at 4§6.32 (to
§ 6.58), while only small downfield shifts were observed for the signals at
§ 7.74 (to §7.24) and at  §6.51 (to §6.61). The large downfield shift of the

signal at §6.32 is regarded as an effect of the pyridine(—ds) molecule whiech is
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located nearby the Hg proteon, by approaching the carboxyl group of the valoneoyl
group. The signal at 6&6.51 therefore is that of the Hp proton. The long range
"H-13¢ correlation spectrum7 {in acetone-dé) of 3 showed a cross peak for one of
the E-6 protons (6 3.79) of the gluccse core and an ester carbonyl carbon at
§ 167.8, and another cross peak for the Hg proton and the same ester carbonyl
carbon. The spectrum alsoc showed a cross peak for the H-4 proton { &§5.16) of
the glucose core and an ester carbenyl carbon at & 167.6, and another cross peak
for the Hy proten and this ester carbonyl carben. These cross peaks indicate
that the orientation of the valoneoyl group in rugosin A is as in structure 3.
Therefore, rugosins B, D, E and G, and coriariins ¢, D, E and F, and isorugosin
B, should be formulated as 2, 6, 7, 8, 9, 10, 11, 12 and 1, respectively.

Cornusiin & (13). the main tannin in the fruits of Cornus cfficinalis,4 was

reported te have a dimeric structure,A which could be bicgenetically produced
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from two molecules of tellimagrandin I {14), although the orientation of the
valoneoyl group in 13 has not yet been determined. However, the orientation of
the valonecyl group in camptothins A (15)8 and B {16)8 is identical with that in
13, since 15 and 16 were chemically correlated with 13.8 Now treatment of 13 in
water at 50 °C for 7 days afforded isorugoesin B (1) and gemin D (17),4 along with
4, oenothein C (18)% and cornusiin B (19).4 Therefore, cornusiin & should be
formulated as structure 13, in whiech the orientation of the valoneoyl gsroup is
identical with that in 1. The orientation of this group in camptothins A and B

also should be formulated a&s in struetures 15 and 16.
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