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Hydrolyzable Tannins from the Fruits of
Rubus coreanum

Keun Cheol Pang, Min Son Kim and Min Won Lee*
College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abstract —Fruits of Rubus coreanum (Korean name: Bog-bun-ja) have been used in
oriental traditional medicine as the remedies for impotence, pollution, premature ejaculation
and frequency of urination ete. It is known to have phenolic compounds as an astringent.
By means of chromatographic methods, four hydrolyzable tannins were isolated from the
fruits of R. coreanum. The structures of these compounds were established as gallic acid, 2,3~
(S)-HHDP-D-glucopyranose, sanguiin H-4 and sanguiin H-6 on the basis of physicochemical

and spectroscopic evidences.

Key words — Rubus coreanum: Rosaceae; Hydrolyzable tannin: gallic acid: 2,3-(S)-
HHDP-D-glucopyranose: sanguiin H-4: sanguiin H-6.

27| Rubus coreanum Miquele #7)
‘:}‘%3 F(HEEA)SZA Eol7t 3
o #7597 €9 e Aol 54
TEI 7-880l Ao X Y
Ao g Wath A7g PR F Un 537
-1,000 m, FHALZE AT %
g, 5, g, Falxo opsiy, 74
E Y8, F3o ¥t ¥ EEA(Rubi
Fructus) o ol o] vl o A3l #

© ol 97 A% vhg 4% RS 2m, EHA
EIR, ER, Rt BE F =94 28 £33 2
AAe] BH o2 Algato] gr} Y

A¥22 & coreanoside F; suavissimoside,
nigaichigoside F,, F, < H|%£% triterpeno-
idsell @alX B3t QA3 " o] Aekel A
A2 ERA 2 4= phenold B2, 53 &

Tk

SN A : Fax 02-816-7388
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dol thelX e 8=} 971 (Rubus coreanum) 2l

Z712%9 £33 @9224 flavan 3-0l & ()~
epicatechin, (+)-catechin® procyaniding!
procyanidin B-4 ¥ ellagitannin® 24 san-
guiin H-47} £e]=21h.? dllME flavonoid&
A kaempferol, quercetin, quercetin 3-O-f-
D-glucuronide®] Na salt, quercetin 3-O-f-
D-glucuronide®] Na carboxylate ¥ ellagi-
tannin¢! ellagic acid, sanguiin H-5%°] ¥,
2ad b Aot

£ dFMe B84 Erie @ 942 guiE
80% ToELR FE3le] 42 J221E 7}
S84 BdezA 139 gallotannin® 3%4]
ellagitanning &3t e, olztshz A=
spectral dataZ EWZ gallic acid(1), 2,3-(S)-
HHDP-D-glucopyranose(2), sanguiin H-4(3),
sanguiin H-6(4) & &<, 33t Easta
A gt
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HEMNE -2 AN A8 BEA 271(Ru-
bus coreanum) €= 1996 7€ AEE 1
A okgste 2 APst] 4 g AL A
A F St A3t

7171 ¥ A2} ~IR spectrometere Shimadzu
IR-435(Japan), 'H-NMR % “C-NMR spectro-
meter JNM-EX90A, 90MHz(Japan), Varian
GEMINI 2000, 300MHz(USA) ¥ Bruker AMX -
500, 500MHz(Germany)& AH$-8t8.1, Polari-
meter Jasco DIP-370(Japan)& AM&3lit.
Column chromatography+= Amberlite XAD-
2(20-50 mesh, Fluka), Sephadex LH 20(75-
230 um mesh, Pharmacia), MCl-gel CHP-
20P(75-150 pm, Mitsubishi), Toyopearl HW
40F(30-60 um, Tosch)& A&z, TLCE
Kieselgel 60 Fy(Merck)et Cellulose(Sigma)
£ ol&3gly, #EL UV-lampe FeClyEtOH
Alek, NaNOyAcOH 2 10% H,S0,84 & 183t
et

FE 9 B34 AR 2kgE B8k
80% aq.Me,COR 43 A2oA FZ3slod A3}s}
Aok 1 FE2HE A wE5T F HO0 BEsiod
EXZNE Amberlite XAD-2 C.C.(&": H,0-
MeOH-Acetone)E 2A8td 5749 fractions
Bom, ojF WAEHOoT Holx fr.29 fr.30
oz £218 A=3R D fr.28 Sephadex LH-20
C.C.(4": H,0-MeOH, 80%EtOH), MCl-gel
CHP-20P C.C.(£"i: HyO0-MeOH)E& AHA|s}o
compound 1, gallic acid(100 mg)® compound
2, 2,3-(S)-HHDP-D-glucopyranose(50 mg)Z
AT 7P T ehdsliEe] BEoz Hole
fr.39] WslX & Sephadex LH-20 C.C.(&v}: H
20-MeOH-Acetone), MCl-gel CHP-20P C.C.
(£9): H,0-MeOH), Avicel cellulose C.C.(%
u]: 2%AcOH) 2 TSKgel Toyopearl HW 40F
C.C.(8v: H,0-MeOH-Acetone)5< vHe Alx]
3] compound 8, sanguiin H-4(600 mg)3}
compound 4, sanguiin H-6(80 mg)< 24Ut}

Compound 1-#43424%, IR vem™
3496(Phenolic OH), 1668(CO0Q), 1612, 1541,
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1426(Aromatic C=C), 'H-NMR(DMSO-d,, 90
MHz): & 6.92(2H, s, galloyl H), "C-NMR(DMSO
~ds, 22.5MHz): 8 108.7(C-2.C-6), 120.5(C-1),
137.9(C-4), 145.3(C-3.C-5), 167.4(C0OO).
Compound 2-ZA423d L (a)*,+69.0
(c=0.1, Me,CO), IR vEBem™: 3418(Phenolic
OH), 1737(C=0), 1619, 1530, 1444(Aromatic
C=0), 1042(Glycosidic C-0-C). 'H-NMR(300
MHz, Me,CO-ds+D;0): 8 4.72(1/2H. dd, J=
9.6, 8.1Hz, B-H-2), 4.92(1/2H, dd, J=9.6, 3.9
Hz, o-H- 2), 4.98(1/2H, d, J=8.1Hz, B-H-1),
5.03(1/2H, t. J=9.6Hz, B-H-3), 5.38(1/2H, t.
J=9.6Hz, o-H- 3), 5.39(1/2H, d, J=3.9Hz, o-
H-1), 6.62, 6.63. 6.71, 6.72(2H in total, each
s, HHDP-H), “C-NMR(75MHz. Me,CO-d,+D;
0): 8 62.2(Glc-Cg), 68.4(Glc-0-Cy), 68.7(Gle-
B-Cy. 73.1(Gle=Cy), 78.0(Gle-Cy), 78.4(Gle-Cy),
91.6(Glc-a-Cy), 95.0(Gle-B-Cp, 107.6, 107.9
(HHDP-C;, C;). 114.8, 114.9(HHDP-C;. C;).
127.2. 127.4(HHDP-C,, C;). 136.4, 136.5(HHDP-

Gy G5). 144.5, 144 6(HHDP-C,, C,), 145.4. 1455

(HHDP-C;, Cs). 169.6, 170.2(HHDP-COO).

Compound 3-Z4FAFEL ()*,+96.0°
(¢=0.1, Me,CO), IR vEEem™: 3399(Phenolic
OH), 1736(C=0), 1617. 1516, 1449(Aromatic
C=0C), 1039(Glycosidic C-0-C). 'H-NMR(300
MHz, Me,CO-d;+D;0): 8 5.21(1H, dd, J=9.6,
3.3Hz, H-2), 5.50(1H, t. J=9.6Hz, H-3), 6.49
(1H, s, HHDP-H). 6.56(1H, d. J=3.3Hz, H-
1), 6.74(1H. s, HHDP-H). 7.23(2H, s. galloyl-
H). “C-NMR(75MHz, Me,CO-d,+D;0): 8§ 61.7
(Gle-Cy), 67.7(Glc-Cy. 73.9(Gle-Cy). 76.4(Glc
-Cy), 78.3(Glc-Cs), 91.0(Gle-Cy), 107.5. 107.9
(HHDP-C,, Cs). 110.4(galloyl-C;, Ce). 114.7,
114 8(HHDP-C,, C"}, 120.7(galloyl-Cy). 126.7,
127 2(HHDP-C,, C;"), 136.4, 136.5(HHDP-C;,
Cs'), 140.0(galloyl-Cy), 144.6 144 T(HHDP-C,,
C.), 1454, 145.5(HHDP-C,. C¢), 146.5(galloyl
—C;, Cg), 165.6(galloy-COO), 169.1, 170.1(HHDP
-CQQ).

Compound 4-FZUFTHHRL  (a)*;+62.0°
(C=0.1, Me,CO), IR vBcem™: 3414(Phenolic
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OH), 1743(C=0), 1619, 1515, 1447(Aromatic
C=C), 1043(Glycosidic C-O-C), 1H-NMR
(500MHz, Me,CO-d;+D,0): 8 3.83(1H. d. J=
13.0Hz, H-6), 3.93(1H, d, J=13.0Hz, H-6"), 4.28
(1H, m, H-5), 4.36(1H, dd. J=10.0, 6.7 Hz,
H-5"), 5.04(1H, t, J=10.0Hz, H-4), 5.12 (2H,
t, J=10.0Hz, H-3 and H-4"), 5.20(1H. m. H-
2'), 5.24(1H, dd. J=13.0, 6.7THz, H-6"), 529
(1H, dd. J=10.0, 4.0Hz, H-2), 5.37(1H. dd,
J=10.0, 9.0Hz, H-3), 5.58(1H, dd, J=13.0, 6.7
Hz, H-6), 6.17(1H, d. J=8.5Hz. H-1"). 6.29,
6.33, 6.39, 6.48, 6.53(each 1H, s, HHDP-H),
6.53(1H, d. J=4.0Hz, H-1), 6.77(1H, s. HHDP
-H), 6.80(1H, s, sanguisorboyl H). 7.12(2H,
s, galloyl H), 7.13, 7.28(each 1H, d, J=1.9
Hz, sanguisorboyl H)

AL o g

Compound 1& F8A4AG o Z FeCl; test
oA HAg el IR spectrumollAl 3496
cm™olA OH7!, 1668 cmelA COOd 23t &4
S BolA phenolic acidd& F3sdx, 'H-
NMR spectrumo|A & 8 6.92 ppmellA] 24 %
2} 2He &l 23he galloyl7lol 2% singlet sign-
ald Jefue | PC-NMR spectrumolX & § 108.7
oAl C-2, C-6, 8§ 120.5°014 C-1, 8§ 137.991A C-
4, 8 1453914 C-3, C-5, 8 167.4914 COOH -l
28 carbonyl signalel F&E ATt o]/ 717
A A¥et E¥7e] vl 12 gallic acid2 &
S s R

Compound 2& ZAFPE EUZ FeCl, test
oA FAE Vel NaNO;AcOHEA ] 23}
AzZMoz Yeht ellagitanniny & AAWIE L,
IR spectrumelM%E 3418 cm oA} OH, 1737
cmelA COO, 1619,1530,1444 cm™elA Aro-
matic C=C, 1042914 Glycosidic C-O-C¢}} <
& F5UE 290 'H-NMR spectrumel A& &
6.62, (6.63), 6.71, (6.72)°14 HHDP7lo] <}t
2}t 1HE sld3hs 89 signalg Yehitt
29| anomeric signal& 8 4.98914 B-H-1°] 1/
2HS] doublet signal(J=8.1Hz)E, & 5.3914

Kor. J. Pharmacogn.

a-H-1°] 1/2HS] doublet signal(J=3.9Hz)Z
Uel}A o] 832 29 anomeric center7} ¥
olgle sF}EYS & & AT £F, 29l §-H-
27} 8 4.72(1/2H, dd, J=9.6, 8.1Hz)°lA, o-H-
27} 8 4.92(1/2H, dd, J=9.6, 3.9Hz)°lA, B-H-
3% o-H-3°] Z+7} 5.03(1/2H, t, J=9.6Hz), 5.38
(1/2H, t, J=9.6Hz)lX A2 shiftst] veht
o2 HHDP7I7} B¢ 29 3¥ Ao Z2§3tn s}
<SS ¢4 U PC-NMR spectruml A% 174
©] HHDP~19l carbonel 2% signalc] 107.6,
107.9, 114.8, 114.9, 127.2, 127.4, 136.4, 136.5,
144.5, 144.6, 1454, 14559014 vteldar, 169.6,
170.2904 esterol 28 2709] carbonyl signal
o] Yehgon 1709 glucosedl 9§ signal©l
62.2(Glc-6), 68.4, 68.7(Glc-o,B-C,), 73.1(Glc-
2), 18.0(Glc-3), 78.4(Glc-5); 91.6(Gle-a-C;),
95.0(Gle—B-CyolA Vel 2 glucoses] 2,31
ol HHDP717} 283 359 < & 4 AUt o]
2] 718N Ao ol3etE S Ed e v
w98 2= 2,3-(S)-HHDP-D-glucopyranose
2 &9, gAY

Compound 3= ZARFYELZ FeCl; test
9} NaNO,-AcOH&-9del| o8 ¢3S Jehl ella-
gitanningd< 24 AUJ3, IR spectrumolA =
3399(Phenolic OH), 1736(C=0), 1617, 1516,
1449(Aromatic C=C), 1039(Glycosidic C-0-C)
59| phenold 1§ 9§ FSUE B}, 'H-
NMR spectrumel| A & 3§ 7.23°14 galloylZlel 2]
g 2He| singlet signal# § 6.49, 6.74°1A HHDP
71l 2la} Z+z} 1HSY singlet signale] Weht
galloyl”] ¢} HHDPZ17} I/R8 A3k 21& ¢ &
AAe}t. @2l anomeric signald 8 6.56914 cou-
pling constant’} 3.3Hz¢! 1H4 doublet sig-
nal® Jepds, 29 H-2, H-37F 42 & 5.21
(1H. dd.J=9.6, 3.3Hz), 5.50(1H, t, J=9.6Hz)
A A7 shifteted] veldnz, el 18 OHel
galloyl”17} o2 &3t 2, 3 OHel HHDP717t
Ao} 9e2 AL F T} “C-NMR spec-
trumoIHNE 1748 galloyl?)o] &% signalol 5
110.4, 120.7, 140.0, 146.5, 165.6°0A ehtar,
170¢] HHDP71ol 2% signale] & 107.5, 107.9,
114.7, 114.8, 126.7, 127.2, 136.4, 136.5, 144.6,
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HO
HO ﬁ -0OH
HO
1
HOCH,
HO'

o-c dzo o@

OH OH ©OH
3

144.7. 1454, 145.5, 169.1, 170.114 el
=3 1789 glucosedl] &3} signal= 3 61.7, 67.7,
73.9. 76.4, 78.3, 91.090A veRs}Th. o3l 7171
¥4 Z32 Ho} 3¢ 1-O-galloyl-2.3-HHDP-o-
D-glucoseZA ©|3}&ta A4& F43 vl sty
sanguiin H-42 9, B3890 5
Compound 4= SZYEFEEL2 FeCl9
NaNO;AcOH testel] 9]3}1 FHez Yt el-
lagitannin¥ & €4 31, IR spectrumolld =
3414(Phenolic OH), 1743(C—O) . 1619, 1515,
1447 {Aromatic C=C), 1043(Glycosidic C-O-
C) 59 phenold 1§l 9@ FTUE 29t
'H-NMR spectrumels & 6.29. 6.33, 6.39,
6.48, 6.53, 6.7701A 2} 74zt A B2 1He 3l
28t singlet signal2 3712l HHDP7]o 2%
Aol3, §7.1290A 2HS Y galloylZlel 9% sin-
glet signale] el i, 8 6.8091A 1H5r9] sing-
let signal® 8 7.13, 7.2891M 21zt 1HS9] dou-
ble signal(J=1.9Hz)-& 17/1¢] sanguisorboyl”l
o g3 Uehd Aoz 4 =% 1789 galloyl”l,
37k2) HHDP?), 1709 sanguisorboylZl7F B4
TEW EATE &5 AAT. EF 8 6.1704
1H9] doublet signal(J=8.5Hz)=} & 6.53¢lA
1Hel doublet signal(J=4.0Hz)& Zzt glu-
cosesl anomeric proton®2A 4zt pAYH
aZ el o8 Jvehd 3oz 2709 glucosert

NG
2
HO crocu, o
o Ho. O §°°§ R oM
"° 0 HO °o-c-@on
<
HO
T e
@ 54
HO
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C\OCH,

o 2o WWH IS oH
E i You

HO OHMOH OHW
4

ZA3+E dimeric elllagitannind< ¢ 4 U
g} WA § 6539 H-12] J=4.0Hz doublet®
couplingste H-2& 8§ 5.29(1H, dd, J=10.0, 4.0
Hz)el Vet 9lz, H-3% 8 512904 triplet(J=
10.0Hz)2. 2 et 1o, § 5.04(1H, t, J=10.0
Hz)ollA H-47}, 8 5.58(1H, dd, J=13.0, 6.7Hz)
A H-69] g7l Aol o signalFoe] 25 A
Ao 2 shiftsted vEbEe2 1709 glucoses
1. 2. 3. 4, 6 2E acyl groupe] 2%l g2
2 & 9t 39, § 6.179 anomeric 471 J
=85Hz2 doublete 2 Yehl gle thE dle
glucosedll M= HA| H-2' 37t 242+ 520 2 5.37
2 A=A shiftsted e, H-4.6'= § 5.12(t,
J=10.0Hz)® & 5.24(dd. J=13.0, 6.7Hz)°lA]
A shiftdted Yeldng o] e 25 A3t
off ZAgS & & U o] AHE B3 £

1 4°)¥ sanguiin H-2 signal sH&(1-O-gal-
loyl-2,3-(S)-HHDP-4,6-sanguisorboyl-¢-D-
glucopyranose)ol Ueht Uz'® FAle] 1--
O-galloyl pedunculagin® signal @& (1-0-
galloyl-2,3.4,6-(S)-HHDP-B-D-glucopyr-
anose) & Y'Y 2 2 sanguiin H-29 pedun-
culagin®] galloyl”712 422 Z¥3 dimeric
ellagitannin? sanguiin H-6¥& ¢ 4 Aot
upetA] ol ge] 717184 At olgtEhy e &

A}l vz E Fal 2 23 4= sanguiin H-62
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¥, BRE & AN

4 g

SRt £ BAAR Fgetn Qe 2

£2 27| (Rubus coreanum)®} vl&3Ha 2 2¢

tannin¥2l & Al=3td 4% st

gdel

compound 1, 2, 3, 4% At &334 44

2
I ztF 717184 o 3 2899 vlaE

53l

compound 1& gallic acid, compound 2+ 2,

3-(8)-HHDP-D-glucopyranose,

compound

3& sanguiin H-4, compound 4% sanguiin

H-62 z7} &<, S48t
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