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Chemical constituents from Castanopsis ceratacantha (1)
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Abstract: Castanopsis ceratacantha contains large amounts of polyphenols and abounds in natural resources, but its
chemical constituents and biological activities have not been reported. In order to clarify the chemical basis of the plant
and provide scientific basis for the rational development and sustainable utilization of the plant resources. The ethanol ex-

tracts of C. ceratacantha were isolated and purified by various chromatographic methods such as Sephadex LH-20, Diaion
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HP20SS, and Toyopearl HW-40F to yield 11 compounds. Their structures were elucidated by spectroscopic data and

comparison with literatures as gallic acid (1), caffeic acid (2), 1-(3’,4’-dihydroxycinnamoyl ) -cyclopenta-2, 3-diol

(3), chlorogenic acid (4), chlorogenic acid methyl ester (5), kaempferol 3-0-8-D-glucuronopyranoside (6),

kaempferol 3-0-{B-D-xylopyranosyl-(1—2) - [ a-L-rthamnopyranosyl-(1—6) ]-B-D-glucopyranoside| (7), quercetin 3-

0-B-D-glucuronopyranoside (8) , quercetin 3-0-B-glucuronide-6"-methyl ester (9), rutin (10), and quercetin 5-0-

[ @-L-thammopyranosyl-(1—6) ]-B-D-glucopyranoside (11). All these compounds were obtained from this plant for the

first time,and compounds 3, 7-11 were isolated from the genus Castanopsis for the first time.

Key words: Castanopsis ceratacantha, chemical constituents, structural identification, polyphenols

5¢ 3} Bl ( Fagaceae ) #E J& ( Castanopsis ) ¥4 N
WA, RE LA 63 F 2 AAFh 7= KILLLF 45
M (TR o B e R A e R 2, 1998)
MAWREY MRy T2 EA ZWmAE s, B
ARG R BT A A AR BTG M K 1T 35 0T KRR (IR
K& 2016) o FLLLHE ( Castanopsis ceratacantha) N
52 3B ( Castanopsis ) fHY, X 44 FU 4% # 1
PR TR EH ) 8~ 15 m FERE EE A T =
[ A N DAL W {2 % 1V = S 7 e | R S 7
(R 27 B rb B A P A5 A B R 5145, 1998) . L
L B B2 F T ki, 198 RS (ISR A8
B9z (M) SRR IIRYT , FE N TR BE 2547 (&
s ATk HARAT Y L B A A A T ol A 4

ARSI 1k HUHE T AR ) B Ll HEAE S BE SR 4
H AL T 4 6 4 i Al 19 A 5 i), 2 908 T 1 o
A2 5500 o LA, Sl BO LD B R 5 BT R 5 TR 2k
FIJHBEE Bl e Ah 3 2 X 4 T A8 9 B 1L Ak
PO HIETE, AR 2 My e b R G A A
58 kR P $ BEAK T

AW LATC L - S5O0k}, 809% £ A S 52 X
% A, i i3 Sephadex LH-20, Chromatorex C18,
Diaion HP20SS , Toyopearl HW-40F 25+ (4,3% )2 7,
MNTC LB i 2 P O vh 2 8545 2 11 A Bkl
Y, PGB T S ORI E T A
VIR Z5He B o3 B A5 B0 0 i 4 2 22 5 2K
WAy, A 1-15 St ILIE 1 BiR .,

I AHE %

1.1 # A0S
MR 2017 4F 8 AR A aml sk, &

PO A Db [ B 22 B TV AR A B 5 i T
5 01 25 0 o 5 S BHEE JB AE W) TG LU E ( Castanopsis
ceratacantha ) BIFFIH-

Brucker Avance 500 MHz #8542 i 3 9% B 15X
(Fii & Bruker) ; N-1100 Jig 5% 78 K AL (7Rt BAL ) 5
CA-1111 ¥ AHUKIEH L (AR B B4R ) 5 A sh$ X
( HA Advantec) ; F254 B 5 7 )2 F (12 F 2R 58)
Sephadex LH-20 ( GE Healthcare Bio-Science AB) ;
Chromatorex C18 ( H A< Fuji Silysia Chemical ) ;
Diaion HP20SS ( Mistubishi Chemical ) ; Toyopearl
HW-40F ( H 4 TOSOH A H] ) ; Sephadex LH-20( GE
Healthcare Bio-Science AB) ; #&HX 4325 Bt 171 4
VS VTS
1.2 RS E

T BULLHERT 3.5 kg, YT RUE 17 )5 80% &
B IRVRHE 2 WK, BRIK 32 L, BRIR 7 d, A R R BUR
I U IR AWK GRS 481.3 g, BE
KR IS 42 Sephadex LH-20 #£ (8.5 c¢cm x 40 cm)
JEMTT B HEE-K (0~ 100% , B 20% A 1 BERE) Fi
60% N - /K DRI (5 1 BERE 2 L) 2R 2 M
SHTE IR, 183 8 MY Fr.1~8, Fr.1(10.0 g)
£t Diaion HP20SS ., Chromatorex C18 . Sephadex LH-
20 O IEFE R E M B Al A1 B L5 ) 6 (88
mg) .8(800 mg) 10(48 mg), Fr.2(69.1 g) % Di-
aion HP20SS , Toyopearl HW-40F %5 {4 1% #1 Jx &2 )2
Mo B aifb 32k 59 1(28 mg) .2(132 mg) .3
(13 mg) 4(148 mg) .5(214 mg) \7(49 mg) 9(74
mg) 11(26 mg) .
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Fig. 1 Chemical structures of compounds 1-11

m/z: 171.0245 [M+H]".,' H NMR (500 MHz,
CD,0D) 8: 7.03 (2H, s, H-2, 6), FiRATA %
P 522 SOk (B S ) 2018) HeXEAHTE] , 22 HPLC
G35 R IR s o i TR B I TA] — B A E Ak
A1 AEE TR,
k&2 CHO0,, HEHK A, 'H NMR (500
Hz, CD,0D) &; 7.64 (1H, d, J=15.9 Hz, H-
7),7.08 (1H, d, J=1.8 Hz, H-2), 6.99 (1H,
dd, J=8.2, 1.8 Hz, H-6), 6.75 (1H, d, J=8.2
Hz, H-5), 6.37 (1H, d, J=15.9 Hz, H-8);
“C NMR (125 MHz, CD,0D) §: 115.2 (C-2),

1
115.5 (C-5), 116.5 (C-8), 123.3 (C-6), 127.9
(C-1), 146.5 (C-7), 147.4 (C-3), 149.6 (C-4),

168.7 (C-9), LiRFTAEHIES S k(K4 |
S, 2019) HEXTAATE], B Ak A 2 S WnMERR
k&3 C,H,O,, R MGBRK,'H NMR
(500 MHz, CD,0D) §: 7.64 (1H, d, J=15.9 Hz,
H-7'), 7.05 (1H, d, J=1.9 Hz, H-2'), 6.98
(1H, dd, J=8.2, 1.9 Hz, H-6'), 6.76 (1H, d,
J=8.2 Hz, H-5'), 6.38 (1H, d, J=15.9 Hz, H-
8'), 4.81 (1H, dd, J=9.3, 2.9 Hz, H-1), 4.31-
4.26 (2H, m, H-2, 3), 2.22-1.99 (4H, m, H-
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4a, 4b, 5a, 5b); “C NMR (125 MHz, CD,0D)
5:38.5 (C-4), 42.7 (C-5), 65.6 (C-3), 69.3
(C-1), 79.5 (C-2), 115.2 (C-2"), 115.6 (C-
8'), 116.1 (C-5"), 123.0 (C-6'), 127.9 (C-1"),
146.8 (C-7'), 147.1 (C-4"), 149.5 (C-3"),
169.0 (C-9') ., bFiRFFA S S Ok (PR
&, 2010) FEXTAHTE] SO E G 3 1-(37,47-
TR ) R -2,3-

k&4 CH,0,, HEHA ' H NMR (500
MHz, CD,0D) &: 7.53 (1H, d, J=15.9 Hz, H-
7), 7.04 (1H, d, J=2.0 Hz, H-2"), 6.97 (1H,
dd, J=8.2, 2.0 Hz, H-6"), 6.75 (1H, d, J=8.2
Hz, H-5'), 6.23 (1H, d, J=15.9 Hz, H-8) , 5.27
(1H, m, H-5), 4.11 (1H, m, H-3), 3.75 (1H,
dd, J=7.6, 3.1 Hz, H-4), 2.22-2.17 (2H, m, H-
2a, 6a), 2.13 (1H, dd, J=13.3, 8.3 Hz, H-2b)
2.02 (1H, dd, J=13.3, 6.6 Hz, H-6b); “C NMR
(125 MHz, CD,0D) &; 38.0 (2C, C-2, 6), 70.4
(C-3), 72.0 (C-5), 72.6 (C-4), 75.9 (C-1),
115.1 (C-2'), 115.3 (C-8"), 116.5 (C-5"),
123.1 (C-6"), 127.2 (C-1"), 146.7 (C-3"),
147.3 (C-7'), 149.7 (C-4'), 168.6 (C-9'),
175.3 (C-7) . FRFrAEHE 52 % SCik (2Rl
X M7, 2015) L XF AR TR, 48 1k & 9 4 b &

&S C,H,0,, K H @A, HR-ESI-
MS m/z: 369.0948 [ M+H]*.,'"H NMR (500 MHz,
CD,0D) §: 7.52 (1H, d, J=15.9 Hz, H-7), 7.05
(1H, d, J=1.9 Hz, H-2), 6.97 (1H, dd, J=8.2,
1.9 Hz, H-6), 6.75 (1H, d, J=8.2 Hz, H-5),
6.22 (1H, d, J=15.9 Hz, H-8), 5.33 (1H, m,
H-3), 4.14 (1H, dd, J=6.6, 3.3 Hz, H-5), 3.74
(1H, dd, J=7.5, 3.1 Hz, H-4), 3.69 (3H, s,
-OCH,), 2.24-2.01 (4H, m, H-2a, 2b, 6a, 6b);
BC NMR (125 MHz, CD,0D) &: 37.8 (C-2),
38.0 (C-6), 53.0 (-OCH,), 70.4 (C-5), 72.0
(C-3), 72.6 (C-4), 75.9 (C-1), 115.0 (C-8"),
115.4 (C-2'), 116.3 (C-5"), 123.0 (C-6'),
127.2 (C-1'), 146.9 (C-3"), 147.2 (C-7"),

149.3 (C-4"), 168.6 (C-9'), 175.4 (C-7), ik
A B 5 27 SCHR (B 2R 55, 2010) HbxdAHTA],
WAL B Y 5 N E TR H g

EG¥e6 C,H0,, REEAHAK, HR-ESI-
MS m/z: 463.1262 [ M+H]*,'H NMR (500 MHz,
acetone-dy) 6: 8.16 (2H, d, J=8.9 Hz, H-2',
6'), 6.93 (2H, d, J=8.9 Hz, H-3", 5"), 6.56
(1H, d, J=1.9 Hz, H-8), 6.29 (1H, d, J=1.9
Hz, H-6), 5.46 (1H, d, J=7.6 Hz, H-1"), 3.87
(1H, d, J=9.7 Hz, H-5"), 3.67-3.50 (3H, m,
H-2", H-3", 4"); "C NMR (125 MHz, acetone-d, )
8:72.4 (C-4"),75.2 (C-2"), 76.4 (C-3"), 77.4
(C-5"), 94.3 (C-8), 99.9 (C-6), 104.1 (C-1"),
105.4 (C-10), 116.0 (2C, C-3", 5'), 122.3 (C-
1), 132.2 (2C, C-2", 6"), 135.3 (C-3), 158.0
(C-2), 158.4 (C-9), 161.0 (C-4"), 162.7 (C-
5), 165.2 (C-7), 169.9 (C-6"), 178.9 (C-4),
R A EdE 5 2% Sk (Hari et al., 2017) Xt
HHTE , B E LAY 6 4 kaempferol 3-0-B-D-glucu-
ronopyranoside ,

&YW T C,H;0,, B K K, HR-ESI-MS
m/z; 727.1855 [M+H]*.,'H NMR (500 MHz,
CD,0D) §: 8.06 (2H, d, J=8.8 Hz, H-2', 6'),
6.92 (2H, d, J=8.8 Hz, H-3', 5"), 6.43 (1H,
d, J=2.1 Hz, H-8), 6.21 (1H, d, J=2.1 Hz, H-
6),5.41 (1H, d, J=7.5 Hz, H-1"), 4.78 (1H,
d, J=7.0 Hz, H-1"), 4.50 (1H, s, H-1""), 1.09
(3H, d, J=6.2 Hz, H-6""); "C NMR (125 MHz,
CD,0D) &: 17.8 (C-6""), 66.6 (C-5"), 68.1 (C-
6"), 69.7 (C-5"), 71.0 (C-4"), 71.4 (C-4"),
72.1 (C-3"), 72.3 (C-2""), 73.9 (C-4""), 74.7
(C-2"), 76.9 C-3"), 77.1 (C-5"), 78.2 (C-3"),
82.0 (C-2"), 94.2 (C-8), 99.5 (C-6), 100.7 (C-
1), 102.4 (C-1"), 105.2 (C-1"), 105.7 (C-
10), 116.2 (2C, C-3",5"), 122.9 (C-1"), 132.4
(2C, C-2', 6'), 134.8 (C-3), 158.5 (C-2),
158.7 (C-9), 161.2 (C-4"), 163.4 (C-5), 165.7
(C-7), 179.5 (C-4), biRFrA B S 2% CHk
(Liet al., 2008) L X} A [A], S b & 7 A
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kaempferol 3-0-{ B-D-xylopyranosyl-(1—2)- [ a-L-
rhamnopyranosyl-( 1—6) ]-8-D-glucopyranoside |

&8 C,H,0,, ¥k, HR-ESI-MS
m/z: 479.0548 [M+H]*.,'H NMR (500 MHz,
CD,0D) &: 7.66 (1H, d, J=2.2 H-2"), 7.64
(1H, dd, J=8.6, 2.2 Hz, H-6"), 6.87 (1H, d,
J=8.6 Hz, H-5"), 6.38 (1H, d, J=2.0 Hz, H-
8), 6.19 (1H, d, J=2.0 Hz, H-6), 5.34 (1H,
d, J=7.7 Hz, H-1"), 3.76 (1H, d, J=9.7 Hz, H-
5"), 3.61-3.46 (3H, m, H-2", 3", 4"); "C NMR
(125 MHz, CD,0D) &: 72.8 (C-4"), 75.4 (C-
2"y, 77.0 (C-3"), 77.6 (C-5"), 94.8 (C-8),
100.0 (C-6), 104.2 (C-1"), 105.6 (C-10), 116.0
(C-2'), 117.3 (C-5'), 122.8 (C-6"), 123.5 (C-
1), 135.4 (C-3), 145.9 (C-3"), 150.2 (C-4"),
158.1 (C-2), 159.1 (C-9), 162.6 (C-5), 165.9
(C-7), 172.3 (C-6"), 179.2 (C-4), FiRFrA %
P 522 R (Du et al., 2010) L XA R % 58
k&Y 8 A quercetin 3-0-B-D-glucuronopyranoside

REW9  CpuH,0,,, EEOTMIEK A, HR-
ESI-MS m/z: 493.0742 [M+H]".,"H NMR (500
MHz, CD,0D) &: 7.60 (1H, d, J=2.2 H-2"),
7.56 (1H, dd, J=8.5, 2.2 H-6"), 6.83 (1H, d,
J=8.5 Hz, H-5"), 6.40 (1H, br s, H-8), 6.20
(1H, br s, H-6), 5.25 (1H, d, J=7.8 Hz, H-
1”), 3.80 (1H, d, J=9.7 Hz, H-5"), 3.68 (3H,
s, 6"-0CH,) , 3.61-3.47 (3H, m, H-2", 3", 4");
C NMR (125 MHz, CD,0D) 8: 52.9 (6"-OCH,) ,
72.7 (C-4"), 75.3 (C-2"), 77.0 (C-5"), 77.3 (C-
3"), 94.5 (C-8), 99.9 (C-6), 104.6 (C-1"),
105.5 (C-10), 115.9 (C-5'), 117.3 (C-2"),
122.8 (C-1"), 123.5 (C-6"), 135.4 (C-3), 145.9
(C-3"), 149.8 (C-4"), 158.1 (C-9), 159.3 (C-
2), 162.9 (C-5), 166.4 (C-7), 170.9 (C-6"),
179.2 (C-4), LR BT A ¥ 5 2% CHk (He et
al., 2017) HXT AR TA], B4 @ 590 9 1 quercetin
3-0-B-glucuronide-6"-methyl ester,,

EW10 C,H, 0, IREE AN A, HR-ESI-
MS m/z: 611.1935 [M+H]*,'H NMR (500 MHz,

acetone-dy) 6: 7.72 (1H, d, J=2.2 Hz, H-2"),
7.67 (1H, dd, J=8.5, 2.2 Hz, H-6"), 6.93 (1H,
d, J=8.5 Hz, H-5"), 6.49 (1H, d, J=2.1 Hz, H-
8), 6.31 (1H, d, J=2.1 Hz, H-6), 5.12 (IH,
d, J=7.3 Hz, H-1"), 4.53 (1H, d, J=1.8 Hz, H-
1"), 1.06 (3H, d, J=6.5 Hz, H-6"), 3.74-3.30
(10H, m, H-2", 3", 4", 5", 64", 6b", 2", 3",
4", 5"); "C NMR (125 MHz, acetone-d,) §: 17.7
(C-6"), 67.5 (C-6"), 69.0 (C-5"), 70.3 (C-
4"y, 71.2 (C-3"), 71.6 (C-2"), 73.0 (C-4"),
74.9 (C-3"), 76.3 (C-2"), 77.4 (C-5"), 94.5 (C-
8),99.9 (C-6), 101.7 (C-10), 104.4 (C-1"),
104.8 (C-1"), 115.8 (C-5"), 117.4 (C-2"),
122.3 (C-1"), 123.1 (C-6"), 135.0 (C-3), 145.2
(C-3"), 149.2 (C4"), 157.7 (C-2), 158.6 (C-
5), 161.9 (C-9), 165.3 (C-7), 178.6 (C4), L
A P A i 5 2 2 SCHR (BRBKUT 45, 2017) HE X AR
], B B 10 T

&P 11 C,H, 0, IRE A AR, HR-ESI-
MS m/z: 611.1472 [M+H]",'H NMR (500 MHz,
CD,0D) 6. 7.67 (1H, d, J=1.9 Hz, H-2"), 7.61
(1H, dd, J=8.5, 1.9 Hz, H-6"), 6.85 (1H, d,
J=8.5 Hz, H-5"), 6.40 (1H, d, J=1.9 Hz, H-
8), 6.21 (1H, d, J=1.9 Hz, H-6), 5.11 (1H,
d, J=7.7 Hz, H-1"), 4.52 (1H, br s, H-1"),
3.80 (1H, d, J=10.9 Hz, H-6a"), 3.63 (1H, m,
H-3"), 3.52-3.26 (8H, m, H-2", 3", 4", 5", 6b",
2" 4", 5"); “C NMR (125 MHz, CD,0D) §:
17.9 (C-6"), 68.6 (C-6"), 69.7 (C-5"), 71.4
(C-4"), 72.1 (C-3"), 72.3 (C-2"), 73.9 (C-
4"y, 75.7 (C-2"), 77.2 (C-5"), 78.2 (C-3"),
94.9 (C-8), 100.0 (C-6), 102.4 (C-1"), 104.6
(C-1"), 105.8 (C-10), 116.1 (C-5"), 117.9 (C-
2'), 123.1 (C-1"), 123.6 (C-6"), 135.6 (C-3),
145.9 (C-4"), 149.8 (C-3"), 158.7 (C-9), 159.1
(C-2),163.0 (C-7), 166.4 (C-5), 179.1 (C-4),
R P BdE 5 2% SCHR (Bina et al., 2012) X
A, s R EY 11 4 quercetin 5-0- [ a-L-th-
amnopyranosyl- (1—6) ]-B-D-glucopyranoside ,
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