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1. INTRODUCTION

Katsura tree (Cercidiphyllum japonicum Sieb. 

Et Zucc), is the only species belonging to 

Cercidiphyllum genus, which is well repre-

sented in the fossil record, with occurrences in 

the late Cretaceous and Tertiary of North 

America and Europe. However, it is now con-

fined to East Asian countries (Manchester et 

al., 2009). The tree is a long-lived, deciduous, 

wind-pollinated tree with dimorphic leaves and 

up to 30 to 45 m tall with a symmetrical can-

opy and new growth is reddish turning a light 

pale green. Fall color is a spectacular yellow, 

with some red. Thus, it is valued as an orna-

mental or a shade tree for landscape (Zhang et 

al., 2009). It is also a commercially and eco-

logically valuable one and likely to become one 

of the medicinal tree species. The clustered 

pod-like fruits contain numerous small seeds 

which adapted for wind dispersal. The natural 

populations of the tree inhabit distribute sites 

(600 to 2000 m) of temperate deciduous forests 

scattered across East China and Japan (Isagi et 
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al., 2005). 

Plants constitute a rich source of bioactive 

chemicals (Kador et al., 1985a, 1985b; 

Williamson et al., 1992). Since many plants are 

largely free from adverse effects and have ex-

cellent pharmacological actions, they could pos-

sibly lead to the development of new classes of 

safer functional agents and hydrolyzable tannins 

are one of those sources.

Hydrolyzable tannins are mixtures of 

poly-galloyl glucoses and/or poly-galloyl quinic 

acid derivatives containing in between 3 up to 

12 gallic acid residues per molecule.

Gallotannins are polymers when gallic acid, a 

polyphenol monomer, esterifies and binds 

formed with the hydroxyl group of a polyol 

carbohydrate such as glucose (Cammann et al., 

1989; Niehaus and Gross, 1997; Niemetz and 

Gross, 2001). 

Ellagitannins are a diverse class of hydro-

lyzable tannins, a type of polyphenol primarily 

formed from the oxidative linkage of galloyl 

groups in 1,2,3,4,6-pentagalloyl glucose (Kwon 

and Bae, 2009; Sepulveda et al., 2011; 

Steinmetz, 2010). 

Ellagitannins contain various numbers of hex-

ahydroxydiphenoyl (HHDP) units, as well as 

galloyl units and/or sanguisorboyl units bounded 

to sugar moiety (Yoshida et al., 2009). 

Recently, there have been many studies to 

evaluate biological activities of various natural 

resources, including plants and tree species and 

to develop pharmaceutical or functional food or 

cosmetic products.

However, there are little studies on katsura 

tree extracts for developing functional and phar-

maceutical products abroad (Tada and Sakurai, 

1991; Takasugi and Katui, 1986; Towatari et 

al., 2002; Nonaka et al., 1989).

Thus, this work was carried out to investigate 

the chemical constituents of the extracts of kat-

sura tree bark for future functional and pharma-

ceutical use of the species. 

2. MATERIALS and METHODS

2.1. Plant material

Fresh Cercidiphyllum japonicum barks were 

collected at Samcheok, Gangwon-do in June 

2014, air dried for two weeks and then ground 

to fine particles to be extracted with Wiley 

mill.

2.2. Sample preparation

The ground barks (1.55 kg) were immersed 

in 70 % aqueous acetone at room temperature 

for 3 days. After three times extraction and fil-

tration, the filtrates were combined together and 

evaporated on a vacuum evaporator under the 

reduced pressure at 40℃. The aqueous crude 

residue was successively fractionated on a sepa-

ratory funnel and then freeze dried to give 

n-hexane (1.77 g), dichloromethane (1.48 g), 

ethylacetate (31.11 g), and H2O (56.33 g) solu-

ble fractions. 

2.3. Structure analysis

1H and 13C NMR (Nuclear magnetic reso-
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nance) spectra were recorded on a Bruker 

Avance DPX 300, 400 and 700 MHz spec-

trometers using TMS (Tetramethylsilane) as an 

internal standard and chemical shift was given 

in δ (ppm).

FAB-MS (Fast atom bombardment mass 

spectrometry) and MALDI-TOF-MS (Matrix-as-

sisted laser desorption/ionization time-of-flight 

mass spectrometry) were performed with a 

Micromass Autospec M363 spectrometer.

TLC (Thin Layer Chromatography) was done 

on DC-Plastikfolien Cellulose F (Merck) plates 

and developed with TBAW (tertiary buta-

nol-acetic acid-H2O (3 : 1 : 1, v/v/v)) and 6% 

aqueous acetic acid. The spot was detected by 

illuminating ultraviolet light (UV, 254 and 365 

nm).

2.4. Column chromatography

A portion of the EtOAc fraction (5 g) was 

chromatographed on a Sephadex LH-20 column 

by successively eluting with MeOH-H2O (1 : 9 ￫

3 : 7 ￫ 1 : 1 ￫ 2 : 1 ￫ 3 : 1, v/v) to afford 12 frac-

tions, and finally acetone-H2O (1 : 1, v/v) to 

give fraction 13.

Compound 1 and compound 3 were isolated 

from fraction 7 and 8, respectively. Fraction 12 

was retreated with MeOH-H2O (3 : 1, v/v) to 

isolate the compound 2, 4 and 5. 

A portion of the H2O fraction (6 g) was also 

successively treated with MeOH-H2O (1 : 3 ￫ 1 :

2 ￫ 1 : 1 ￫ 2 : 1 ￫ 3 : 1, v/v) to afford 14 frac-

tions, and finally acetone-H2O (1 : 1, v/v) to get 

fraction 15. Fraction 6 was retreated with 

MeOH to isolate the compound 2 and 6.

2.4.1. Compound 1

Light yellow powder. Rf : 0.75 (TBAW) and 

0.31 (6% HOAc).

EI-MS: Calculated for C7H6O5 170, Found 

m/z 170 [M]+.
1H NMR (CD3OD, δ): 7.13 (2H, s, H-2, 6).
13C NMR (CD3OD, δ): 109.94 (C-2, 6), 122.43 

(C-1), 138.60 (C-4), 145.83 (C-3, 5), 170.78 

(C-7).

2.4.2. Compound 2

Brownish amorphous powder. Rf : 0.76 (TBAW) 

and 0.34 (6% HOAc).

EI-MS: Calculated for C8H8O5 184, Found 

m/z 184 [M]+.
1H NMR (400 MHz, δ, CD3OD): 3.82 (3H, 

s, methoxyl H), 7.05 (2H, s, H-2, 6).
13C NMR (CD3OD, δ): 52.32 (methoxyl C), 

110.06 (C-2, 6), 121.47 (C-1), 139.79 (C-4), 

146.43 (C-3, 5), 169.06 (C-7).

2.4.3. Compound 3

Yellow amorphous powder. Rf : 0.19 (6% 

HOAc).

FAB-MS: Calculated for C27H24O18 636, 

Found m/z 635 [M-H]⁻.
1H NMR (CD3OD, δ): See Table 1.
13C NMR (CD3OD, δ): See Table 2.

2.4.4. Compound 4

Yellow amorphous powder. Rf : 0.16 (TBAW), 

0.19 (6% HOAc).

 FAB-MS: Calculated for C34H28O22 788, 

Found m/z 787 [M-H]⁻.
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1H NMR (CD3OD, δ): See Table 1.
13C NMR (CD3OD, δ): See Table 2.

2.4.5. Compound 5

Yellow amorphous powder. Rf : 0.2 (6% 

HOAc).

FAB-MS: Calculated for C41H32O26 940, 

Found m/z 939 [M-H]⁻.
1H NMR (CD3OD, δ): See Table 1.
13C NMR (CD3OD, δ): See Table 2.

2.4.6. Compound 6

Brownish amorphous powder. Rf : 0.25 

(TBAW), 0.31 (6% HOAc).

 MALDI-TOF-MS : Calculated for C27H22O18 

634, Found m/z 657 [M+Na]+.
1H NMR (CD3OD, δ): See Table 1.
13C NMR (CD3OD, δ): See Table 2.

3. RESULTS and DISCUSSION

The compounds were isolated from the 

EtOAc and H2O fraction of the extracts of 

Cercidiphyllum japonicum bark by column 

chromatography using Sephadex LH-20, and the 

structures were characterized by NMR analysis 

and by comparison with the other literature 

data.

3.1. Compound 1

Compound 1 was isolated from Sephadex 

LH-20 column chromatography using MeOH-H2O 

(1 : 1, v/v) eluent. Molecular formula of C7H6O5 

was supported by a molecular ion peak at m/z 

170 [M]+ in the EI-MS spectrum. 1H NMR 

spectrum showed one singlet at δ 7.13 (2H, s, 

Position

1H NMR chemical shift

3(α) 3(β) 4 5 6

Galloyl

H-2 and H-6 7.08 (Aα), 7.09 (Aβ), 7.11 (B), 7.12 (C) s

 6.93 (B) s

 7.03 (A) s

 7.04 (C) s

 7.12 (D) s 

6.91 (C) s

6.96 (B) s

6.99 (D) s

7.06 (A) s

7.12 (E) s

7.04 (A) s

Sugar

H-1 5.24 s  5.32 s   6.09 d  6.22 d 6.36 d

H-2   5.45 dd  5.55 dd 3.98 d

H-2' 4.26, 4.29 brs  4.42 brs

H-3 3.88 d  4.15 d   5.56 dd  5.89 t 4.79 brs

H-4 4.25 ddd  4.20 ddd   3.9-4.0 m  5.61 t 4.45 d

H-5 4.31, 4.51 dd  4.31, 4.51 dd   3.9-4.0 m  4.43 m 4.52 t

H-6 4.55, 4.6 dd  4.40, 4.52 dd 4.15 dd 4.95 t

HHDP

H-6 6.66 (B) s

H-6' 6.68 (C) s

Table 1. 1H NMR chemical shifts of the isolated compounds.
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Position

13C NMR chemical shift

3(α) 3(β) 4 5 6

Galloyl

C-1 121.00 (Aα), 121.17 (Aβ), 121.35 (B), 121.47 (C)

120.30 (A) 

120.85 (B) 

121.42 (C) 

121.67 (D)

119.86 (A) 

120.35 (D) 

120.37 (B) 

120.49 (C) 

121.18 (E)

119.61 (A)

C-2 and C-6 110.15, 110.24§

110.47 (D) 

110.66 (B) 

110.75 (C) 

110.83 (A)

110.48 (E) 

110.52 (C) 

110.52 (B) 

110.61 (D) 

110.77 (A)

109.94 (A)

C-3 and C-5 146.47, 146.54§

146.69 (B) 

146.75 (C)  

146.83 (A) 

146.94 (D)

146.30 (C) 

146.40 (B) 

146.46 (D) 

146.48 (E) 

146.57 (A)

145.38 (A)

C-4 139.91, 140.0§

140.37 (D) 

140.40 (B) 

140.61 (C) 

140.67 (A)

140.03 (E) 

140.16 (C) 

140.33 (B) 

140.38 (D) 

140.79 (A)

139.40 (A)

C-7 168.17 (Aα), 168.24 (Aβ), 168.40 (B), 168.70 (C)

166.74 (A) 

167.61 (B) 

168.15 (C) 

168.60 (D)

166.28 (A) 

166.98 (D) 

167.06 (B) 

167.35 (C) 

167.98 (E)

165.69 (A)

Sugar

C-1 98.96 102.89 94.34 93.9 94.02

C-2 77.59 80.78 72.79 72.3 68.48

C-2' 66.49 67.55

C-3 77.32 74.21 76.90 74.2 70.66

C-4 80.19 81.45 70.07 69.9 64.02

C-5 65.64 67.09 77.06 74.5 75.20

C-6 64.42 63.2 61.47

HHDP

C-1 124.45 (B)

C-2 107.32 (B)

C-3 144.21 (B)

C-4 137.18 (B)

C-5 144.31 (B)

C-6 116.20 (B)

C-7 167.52 (B)

C-1' 124.49 (C)

C-2' 109.15 (C)

C-3' 144.63 (C)

C-4' 136.68 (C)

C-5' 145.04 (C)

C-6' 115.70 (C)

C-7' 169.11 (C)

§ not assigned.

Table 2. 13C NMR chemical shifts of the isolated compounds.
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Compound 1 Compound 2

Compound 3 Compound 4

Compound 5  Compound 6
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H-2,6) from a pair of symmetric galloyl 

protons. 13C NMR spectrum exhibited seven 

carbon signals, including one carbonyl carbon 

at 170.78 ppm (C-7) and two pairs of sym-

metric galloyl carbons at 109.94 (C-2,6) and 

145.83 ppm (C-3,5). Therefore, the structure of 

compound 1 was identified as gallic acid 

(3,4,5-trihydroxybenzoic acid) (Luo et al., 2009; 

Kashiwada et al., 1988; Kwon, 2010; Saijo et 

al., 1990).

3.2. Compound 2

Compound 2 was isolated from Sephadex 

LH-20 column chromatography using MeOH-H2O 

(3 : 1, v/v) eluent. The molecular formula of 

C8H8O5 was established on the basis of a peak 

at m/z 184 [M]+ in the EI-MS spectrum. 1H 

NMR spectrum showed a pair of symmetric 

galloyl protons at δ 7.05 (H-2,6) and one me-

thoxyl proton signal at δ 3.82. 13C NMR spec-

trum exhibited a carbonyl carbon at 169.06 

ppm, two pairs of symmetric galloyl carbons at 

110.06 (C-2,6) and 146.43 ppm (C-3,5), and 

one methoxyl carbon at 52.32 ppm. Therefore, 

the structure of compound 2 was elucidated as 

methyl gallate (3,4,5-trihydroxybenzoic acid 

methyl ester) (Lee and Jeong, 2005; Kwon, 

2010).

3.3. Compound 3

Compound 3 was isolated from Sephadex 

LH-20 column chromatography using MeOH-H2O 

(1 : 1, v/v) eluent. The molecular formula was 

determined to be C27H24O18 by FAB-MS (m/z 

635 [M-H]⁻).

In the 1H NMR spectrum, the two anomeric 

proton signals of H-1 of the sugar indicated at 

δ 5.24 for α-anomer and δ 5.32 for β-anomer, 

respectively. H-3 gave two doublets at δ 3.88 

and δ 4.15 for α- and β-anomer, respectively. 

H-4 also gave two multiple signals for α- and 

β-anomer at δ 4.25 and δ 4.20, respectively. 

H-5 showed two pairs of double doublets at δ 

4.31 and δ 4.51 for α-anomer and β-anomer. 

Two methylene protons of H-2' gave a broad 

singlet at δ 4.26 and δ 4.29 for α-anomer and 

δ 4.42 for β-anomer. These proton signals were 

very similar to those of hamamelos (Lampire et 

al., 1998; Ozawa et al., 1984; Wang et al., 

2012). 

Two pairs of symmetrical H-2 and H-6 of the 

galloyl groups (A and C), which is attached 

to C-2 of hamamelose, showed at δ 7.08 and 

δ 7.09 for A, and δ 7.12 for C. Another pair of 

symmetrical H-2 and H-6 of the galloyl (B) 

bound to C-4 gave a singlet at δ 7.11. These 

proton signals were also identical to the liter-

ature data (Lampire et al., 1998; Ozawa et al., 

1984; Wang et al., 2012). 

In the 13C NMR chemical shifts of α

-hamamelose, C-1 gave a signal at 98.96 ppm 

and hydroxyl containing C-3 appeared at 77.32 

ppm. Galloyl A ring containing C-2 showed a 

signal at 77.59 ppm and galloyl C ring contain-

ing C-2' indicated a signal at 66.49 ppm. 

Methine carbon C-4 gave a signal at 80.19 ppm 

and C-5 containing galloyl B ring was at 65.64 

ppm. β-hamamelose gave signals at 102.89 ppm 

for C-1, 80.78 ppm for C-2, and 67.55 ppm for 
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C-2'. Also C-3, C-4 and C-5 showed signals at 

74.21, 81.45 and 67.09 ppm, respectively. 

These 13C NMR values were also identical to 

the literature (Wang et al., 2012). 

Galloyl A ring C-1 gave two signals at 121.0 

ppm and 121.17 ppm for α- and β-anomer, 

respectively. Galloyl B and C rings also 

showed signals at 121.35 and 121.47 ppm for 

C-1, respectively. Carbonyl C-7 of A ring ap-

peared at 168.17 and 168.24 ppm for α- and β

-anomer, respectively. Carbonyl C-7 of B and 

C rings also indicated at 168.40 and 168.70 

ppm, respectively. One symmetrical carbons, 

C-2 and C-6, gave two signals at 110.15 and 

110.24 ppm for three galloyl rings and could 

not be assigned. Also another symmetrical car-

bons, C-3 and C-5, also appeared at 146.47 and 

146.54 ppm for the galloyl rings and did not 

assigned too. Hydroxyl containing C-4 gave 

signals at 139.91 and 140.0 ppm without 

assignment. 

This 13C NMR was also close to the previous 

literature data (Lampire et al., 1998; Ozawa et 

al., 1984; Wang et al., 2012) and compound 3 

was identified as kurigalin (2,2',5-tri-O-galloyl-

α,β-D-hamamelose).

3.4. Compound 4

Compound 4 was isolated from Sephadex 

LH-20 colum chromatography using MeOH-H2O 

(3 : 1, v/v) solvent. Molecular formula of 

C34H28O22 was established on the basis of the 

FAB-MS (m/z 787 [M-H]⁻).
1H NMR spectrum of the sugar moiety 

gave a signal of galloyl A containing H-1 at 

δ 6.09 with 8.2Hz of coupling constant indicat-

ing β-D-glucose. Hydroxyl containing H-4 

and methine H-5 showed multiple signals at 

δ 3.9-4.0 together. Also H-2 and H-3 having 

galloyl B and C indicated double doublet sig-

nals at δ 5.46 and δ 5.56, respectively. Galloyl 

D ring containing H-6 appeared at δ 4.55 and 

δ 4.60 for two methylene protons. These proton 

signals were very similar to those of the pre-

vious literature values (Duan et al., 2004; 

Owen et al., 2003). 

Four sets of symmetrical protons (H-2 and 

H-6) of four galloyl rings showed signals at 

δ 6.93 (B), δ 7.03 (A), δ 7.04 (C), and δ 7.12 

(D), respectively.
13C NMR of the sugar indicated six signals at 

94.34 ppm (C-1), 72.79 ppm (C-2), 76.90 ppm 

(C-3), 70.07 ppm (C-4), 77.06 ppm (C-5) and 

64.42 ppm (C-6), respectively.

In the galloyl rings, A ring carbon signals 

were resonated at 120.30 ppm (C-1), 140.67 

ppm (C-4) and 166.74 ppm (carbonyl C-7), 

respectively. Two sets symmetrical carbons 

(C-2 and C-6, C-3 and C-5) gave signals at 

110.83 and 146.83 ppm, respectively. The other 

galloyl rings, B, C and D, also indicated similar 

carbon chemical shifts to those of A ring. 

Based on 1H and 13C NMR data and the pre-

vious literature values (Duan et al., 2004; 

Owen et al., 2003), compound 4 was charac-

terized as 1,2,3,6-tetra-O-galloyl-β-D-glucose. 

(Duan et al., 2004; Owen et al., 2003). 
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3.5. Compound 5

Compound 5 was isolated from Sephadex 

LH-20 colum chromatography using MeOH-H2O 

(3 : 1, v/v) eluting solvent. Molecular formula 

was determined to be C41H32O26 by FAB-MS 

(m/z 939 [M-H]⁻).
1H and the 13C NMR spectra of compound 5 

were also very similar to those of compound 4.
1H NMR spectrum of the sugar showed a 

signal of galloyl A containing H-1 at δ 6.22 

with 8.3Hz of coupling constant indicating 

β-D-glucose. H-4 containing galloyl D ring was 

downfield shifted about δ 5.61 compare to com-

pound 4 due to the conjugation effect of galloyl 

group. The other proton chemical shifts of the 

glucose were very close to those of compound 

4. Also five pairs of symmetrical protons (H-2 

and H-6) of the galloyl rings gave five signals 

at δ 6.91 (C), δ 6.96 (B), δ 6.99 (D), δ 7.06 

(A), and δ 7.12 (E). These were almost same as 

the literature data (Lee et al. 2015; Sancheti et 

al., 2011; Tanaka et al., 1985; Wang et al., 

2012).

In the 13C NMR spectrum, D-glucose gave 

six signals at 93.9 ppm (C-1), 72.3 ppm (C-2), 

74.2 ppm (C-3), 69.9 ppm (C-4), 74.5 ppm 

(C-5) and 63.2 ppm (C-6). Also five galloyl 

rings indicated similar carbon chemical shifts 

each other. C-1 was 119.86 ppm to 121.18 

ppm, C-4 was 140.03 ppm to 140.79 ppm and 

carbonyl C-7 was 166.28 ppm to 167.98 ppm. 

Two pairs of symmetrical carbons appeared at 

110.48 ppm to 110.77 ppm for C-2 and C-6, 

and at 146.30 ppm to 146.57 ppm for C-3 and 

C-5. 

These carbon chemical shifts were very close 

to the literature (Lee et al. 2015; Sancheti et 

al., 2011; Tanaka et al., 1985; Wang et al., 

2012).

Based on the above spectral data and the lit-

erature data, compound 5 was elucidated as 

1,2,3,4,6-penta-O-galloyl-β-D-glucose. 

3.6. Compound 6

Compound 6 was isolated by Sephadex 

LH-20 colum chromatography using MeOH-H2O 

(1 : 3, v/v) followed by MeOH solvent. 

The positive MALDI-TOF-MS spectrum 

showed a sodium complex [M+Na]+ at m/z 657, 

corresponding to the molecular formula 

C27H22O18.
1H NMR spectrum indicated one galloyl ring 

and one HHDP unit connected to D-glucose. A 

galloyl containing H-1 of the sugar indicated a 

signal at δ 6.36 (coupling constant 1.69Hz) sug-

gesting α-anomeric glucose. H-3 and H-6 con-

necting to HHDP unit gave signals at δ 4.79 

for H-3, and at δ 4.15 and δ4.95 for H-6. The 

other hydroxyl containing H-2 and H-4 ap-

peared at δ 3.98 and δ 4.45, respectively. H-5 

also gave a triplet signal at δ 4.52. These 

proton signals were very identical to those of 

α-anomer of glucose. A symmetrical protons of 

galloyl A ring showed a signal at δ 7.04 for 

H-2 and H-6. Also H-6 of B ring and H-6' of 

C ring consisting of HHDP unit indicated two 

singlet signals at δ 6.66 and δ 6.68, 

respectively.
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These proton signals were very identical to 

those of the previous authentic data (Chung et 

al., 2003; Kwon, 2010; Liu et al., 2008).

The 13C NMR spectrum showed three carbon-

yl signals at 165.69 ppm (galloyl, C-7), 167.52 

ppm (HHDP, C-7(B)), 169.11 ppm (HHDP, 

C-7'(C)). The oxygenated aromatic carbons of 

the substituted and free galloyl moieties were 

observed between 136.68 ppm and 145.04 ppm. 

Methine aromatic carbon signals were present at 

109.94 (galloyl, C-2 and C-6), 116.20 (HHDP, 

C-6) and 115.70 (HHDP, C-6'), and quaternary 

carbon signals at 119.61 (galloyl, C-1), 124.45 

(HHDP, C-1), 107.32 (HHDP, C-2), 124.49 

(HHDP, C-1'), and 109.15 (HHDP, C-2'). These 

results indicated the presence of one galloyl and 

one HHDP moiety in the molecule (Latté et al., 

2000). In the glucose moiety, an anomeric car-

bon signal was observed at 94.02 ppm (C-1). 

C-2 (68.48 ppm), C-3 (70.66 ppm) and C-6 

(61.47 ppm) signals were downshifted 1∼4 

ppm, compare to those of the original α

-glucose (Anderson et al., 2006), indicating that 

the galloyl groups were attached to C-2, C-3 

and C-6 of the α-glucose. These carbon chem-

ical shifts were very similar to those of the 

literature (Chung et al., 2003; Liu et al., 2008).

On the basis of the above spectral data, 

compound 6 was identified as isocorilagin 

(1-O-galloyl-3,6-(R)-hexahydroxy-diphenoyl 

(HHDP)-α-D-glucopyranose) (Chung et al., 

2003; Kwon, 2010; Liu et al., 2008).

4. CONCLUSION

A portion of the EtOAc fraction (5 g) was 

chromatographed on a Sephadex LH-20 column 

by successively eluting with MeOH-H2O (1 : 9 ￫

3 : 7 ￫ 1 : 1 ￫ 2 : 1 ￫ 3 : 1, v/v) to afford 12 frac-

tions, and finally acetone-H2O (1 : 1, v/v) to 

give fraction 13.

Compound 1 and compound 3 were isolated 

from fraction 7 and 8, respectively. Fraction 12 

was retreated with MeOH-H2O (3 : 1, v/v) to 

isolate the compound 2, 4 and 5.

 A portion of the H2O fraction (6 g) was al-

so successively treated with MeOH-H2O (1 : 3 ￫

1 : 2 ￫ 1 : 1 ￫ 2 : 1 ￫ 3 : 1, v/v) to afford 14 frac-

tions, and finally acetone-H2O (1:1, v/v) to get 

fraction 15. Fraction 6 was retreated with 

MeOH to isolate compound 2 and 6.

The isolated compounds were elucidated as 

gallic acid (1), methyl galate (2), kurigalin (3), 

1,2,3,6-tetra-O-galloyl-β-D-glucose (4), 1,2,3,4,6-

penta-O-galloyl-β-D-glucose (5), Isocorilagin (6) 

using spectral and the previous literature data.

Some of these compounds were reported, for 

the first time, from the extracts of C. japoni-

cum barks. Especially, methyl galate (2), kur-

igalin (3) and isocorilagin (6) were reported, for 

the first time, in the barks of C. japonicum. 

And these compounds can be used a valuable 

index marker for the tree species.
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