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Isolation and Identification of Polyphenols from the
Leaves of Castanopsis fordii Hance
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' Gaungxi university , Nanning 530004 ,China ;> Guangxi Key Laboratory of Functional Phytochemicals Research and
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Abstract: Eighteen polyphenols were isolated from the ethanol extract of the leaves of Castanopsis fordit Hance using
Sephadex LH-20 ,MCI gel CHP 20P, Toyopearl Butyl-650C column chromatographies and semi-preparative HPLC. Their
structures were identified by spectral analysis and were determined as gallic acid (1) , methyl gallate(2) ,ethyl gallate
(3),3-0-galloyl-( -) -shikimic acid(4) ,3,3’-di-O-methylellagic acid(5) ,3,3’-di-O-methyl ellagic acid4’'-0-o-D-xy-
lopyranoside(6) , 3-O-methy-lellagic acid 4’-O-rhamnopyranoside (7) , 6-O-galloylarbutin (8 ) , gentisic acid 5-0-B8-D-
(6'-0-galloyl) -glucopyranoside (9 ) ,4-hydroxy-3-methoxyphenol 1-0-8-D-(6’-0-galloyl) glucoside (10) ,1,6-di-O-gal-
loyl-8-D-glucose(11) ,1,6-di-0-3-galloyl-D-glucose (12 ) , benzyl 6-0-galloyl-D-glucopyranoside (13) ,2,3-di-0O-galloyl-
D-glucose(14) ,gemin D(15) ,tellimagrandin(16) , eugeniin(17) ,viburnolide A(18). All the compounds were isolated
from this plant for the first time.
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1 Bk

s ¥R 3% F Bruker Avance 500 MHz i## §: 4%
T PRI A S, TMS Shy A 5~ il 4 W AH £33
AL 7 G B A ) W R G RS GFoy
Merck /A &) 7= fh ; Sephadex LH-20 (25 ~ 100 pum) A
GE Healthcare Bio-Science AB /A #] = fifi; MCI gel
CHP 20P(75 ~ 150 pum) &y Mitsubishi Chemical 2\ H]
7= i s Toyopearl HW4O0F >}y TOSOH 2\ &] 7= & s ir
BN R OB OHESF 0 A2 (AR) o

SEHRERL T 2014 4E 8 R H PR AR X
FEARTT BRI B, 28 PO B3 b R A B ) 7
FEYIOE5E T B AL RIS 03 4808 e S RHE B A )
B A F% ( Castanopsis fargesii  Hance) -, SRR
A (20140821) LRAFT T PEALTE F G X o E B2 B
VGRS T U A ) DR B SE H E A
SR E

2 REE5SE

RIS R 5.0 ke, UILHE F 5 H 80% &
P A 2 R, B 20 L, R S do $RIBOR 2809
JEHR AR 5 1% TC R K W, 23 98 )5 28 Sephadex LH-
20 FEEHT (8.5 em x40 cm) , HE-7K (0 ~ 100%
MeOH,20% S — 86 BE , B — BB BE 2 L) #EA7 86 B2 Uk
J, 45 2 9 A4 43 i Frl (45.0 g) (Fr2(19.6
g) F13(29.1 g) . Fr4(90.8 g) .Fi5(110.0 g) .F16
(40.0 g) Fr7(2.0 g) .Fi8(4.1 g) .F19(150.0 g) .
Fr2 25 MCI gel CHP 20P #£Z#7 (4.5 ¢cm x25 cm)
FHE-7K (0 ~40% MeOH,10% Jy— 6 A4 B0 0.3
L) B Ve A 2] Fi21 (8.9 g) (Fr22(7.0 g) \Fi23
(1.5 g), Fi22 £ HP20SS 2 Hr (4.5 em x 27
cm) , FE-7K (0 ~ 100% MeOH , 10% Jy—F B, 5546
0.3 L) BE Ve 3] Fi221 (1.12 g) \Fr222(2.59
g) F1223(1.72 g) .Fr224(0.88 g) .Fr225(1.20 g)
F1 Fr226(7,52 mg) , Fr222 £ Sephadex LH-20 12
Mr(2.0 em x21 em) , FE-7K (0 ~60% MeOH, 10%
R —BREE RREREE 0.1 L) BFATHL EEVELAS 2] Fr2221
(0.71 g) \F12222(0.50 g) \F12223(0.87 g) \F12224
(0.08 g) . Fr2223 i iof > il 25 W AH (4,35 (C18, 10
mm x 250 mm) H1 4515 2654 18 (10 mg) , Fr23

Il OKES ARG 6(827 mg) . Frd 28 MCI
gel CHP 20P #1J2#7 (4.0 cm x 38 em) f35] 7 4~ %
gp, Horh Frd5 2 WEE K E5 AR RIS 5 (98
mg) ., Frdl1(21.3 g) %4 Sephadex LH-20 #£/Z#7(4.0
em x23 em) , FIE-7K (0 ~ 100% MeOH , 10% }—#
FEREBREE 0.4 L) B0 B2 PEAS 2] Frd11 (8. 87 g) .
Fr412(4.31 g) \Frd413(5.83 g), Frdll £ HP20SS
HEN (4.5 cm x28 ecm) , FEE-7K (0 ~100% MeOH ,
10% Jy—HR L, BERRIE 0.3 L) BB BEVREAS 2 Frall11
(0.81 g) Frd4112(1.84 g) .Fr4113(3.50 g) .Frd4114
(1.83 g), Frd112 4 Sephadex LH-20 #£)Z#7(2.5
em x21 em) |, FIE-7K (0 ~ 80% MeOH, 10% Jy— 4
FEREBEEE 0.2 L) SEAT 86 B2 BEAS 2465 ) 4 (8
mg) . Frd4l113 22 HW40F H:2H7 (2.5 em x21 ¢m)
FZ-7K (0 ~ 80% MeOH , 10% Jy—F5 B, KA 0. 2
L) i 47 6 B e B 45 31 Fra1131 (98 mg) | Fr41132
(0.83 g)  Fr41133 (1. 30 g) ., Frd1134 (0. 17 g) .
Frd1135(0.49 g) . Frd1135 3@ 3 2 il 45 W #H 8 1%
(C18,10 mm x250 mm) &S W) 8 (48 mg) Fil
10(8 mg), Fr412 2 ODS # Z#7 (5.0 em x 26
em) , FHPE-7K (0 ~ 100% MeOH , 10% h— 6 B, F 46
JE0.3 L) #4780 B Uk WA 2] Frd121 (0. 24 g) |
Frd122(1.24 g) \Fr4123(0.53 g) .Fr4124(0.21 g) .
Fr4125(1.0 g) \Fr4126(0.22 g) .Fr4127(0.12 g) .
Fr4128(78 mg) , Hir Frd125 Z W EE K 45 55 34k
HY9(13 mg) . Fra122 @t il £ AR 3 (Coq
10 mm x 250 mm) #H14571546 54 1(66 mg) F1 14 (66
mg) . Fr413 3@ 57 HP20SS 4% )27 (5.0 em x 26
em) , FIPE-7K (O ~ 100% MeOH , 10% “J—F6 BE | F 4
JE0.2 L) #4780 B U WA 2] Frdl131 (2. 11 g) |
Fr4132(0.78 g) .Fr4133(0.97 g) .Fr4134(0.68 g) .
Fr4131 4 Sephadex LH-20 #£)Z#7 (2.5 em x 32
cm) , Z,E-7K (100 ~60% EtOH ,10% Sy — ki B, 4
JE0.15 L) #4780 B PEMG5 3] Fra1311(1.03 g) |
Frd41312(0.72 g) . Fra1311 3@ o 2 50 45 W AH (0 3%
(Cyg,10 mm x250 mm) il #7346 54 11 (54 mg) Fl
12(45 mg) . Fra1312 i@ i > i 55 WAH 3% (C g, 10
mm x 250 mm) H] 55 2S5 15(52 mg) . Frd3
T2 A AR A7 (C g, 10 mm x 250 mm) ] 5575
LB 2 (40 mg) 13 (10 mg), Fr9 £ MCI gel
CHP 20P £ 2#7 (4.5 em x40 cm) , I E-7K (0 ~
80% MeOH ,10% }— 6 55 , S BAEE 0. 4 L) YEF746
Ve S 3] Fi91 (13,31. 4 g) \F192 (11.4 g)  Fi93
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(9.11 g) . Fr94 (17,4.0 g) . F195 (8. 37 g) . Fr96
(4.85 g) F197(8.76 g) .F198(7.65 g), Fro2 i+t
et AR 3 (C g, 10 mm x 250 mm) il #7532 fk
H¥16(98 mg) .

3 GHETE

wEW1 [T ERK A, H NMR (acetone-
dy,500 MHz) §:7.11(2H,s,H-2,6) ;"> C NMR ( ace-
tone-d, ,125 MHz) §:169.2(C-7),145.6(2C,C-3,
5),138.7(C4),121.4(C-1),110.0(2C,C-2,6),
A bt 5 Scik s R — B S B A 1 ok
B,

WEW2 AETLAKRE AR, H NMR (acetone-
dy,500 MHz) §:7.04(2H,s,H-2,6),3.74(3H,s,-
OCH,) ;" C NMR ( acetone-d, ,125 MHz) §:168.0( C-
7),145.7(2C,C-3,5),138.8(C4),120.9(C-1),
109.6(2C,C-2,6),52. 1(-OCH,) . VI F¥¥# 53¢
BRI — B MO E A 2 AR TR

wEwm3 HEmk,'H NMR ( acetone-d, , 500
MHz) §:7.06 (2H,s,H2,6),4.20(2H,q,J =7.1
Hz,-CH,-),1.26(3H,t,J =7.1 Hz,-CH,) ;" C NMR
(acetone-d; ,125 MHz) §.:166.6(C-7) ,145.2(2C,C-
3,5),138.1(C4),120.7(C-1),108.8(2C,C-2,6),
60.3(-CH,-),13.7(-CHy) . Lk b %di 5 3cik'™ i
3 A 3 MEETIROE,

wEwd BEELEEF A, H NMR(MeOD,
500 MHz) §:7.09 (2H,s, H-galloyl-2,6) ,6. 77 (1H,
m,H-2),5.72(1H,m,H-3) ,4. 11 (1H,dd,J =11.5,
4.9 Hz,H4),3.97(2H,dd,J =6.7,4.0 Hz,H-5) ,
2.77(1H,d,J =18.4 Hz,H-6a),2.29(1H,dd, J =
18.4,3.4 Hz,H-6b) ;°C NMR(MeOD, 125 MHz) §:
169.6 (-COOH) ,167.8 ( C-galloyl-7),146.2 (2C,
C-galloyl-3,5) , 139.9 ( C-galloyl4 ), 134.6 (C-2),
132.8(C-1),121.3 ( C-galloyl-1) , 110. 4 (2C, C-gal-
loyl-2,6),70.7(C-3),70.7(C4),68.6(C-5),31.5
(C-6) o LI MOHE 5 Semk™ 4l — 5%, s e 2 ik 4
Y4 R (-)-FERIR-3-0- 1% & TR NE

wEWwSs ®Eek AR, H NMR (500 MHz,
DMSO-d,) 6:7.52 (2H,s, H-5,5"),4.04 (6H, s,-
OCH,) ;" C NMR (125 MHz, DMSO-d,) §:159.0
(2C,C-7,7"),152.7(2C,C4,4"),141.7(2C,C-=2,
2'),140.7(2C,C-3,3"),112.6(2C,C-6,6"),112.2
(2C,C-5,5"),112.0(2C,C-1,1"),61.5(2C, C-8,

8") . LA bHd G Scik" i — 8, ik A S
3,3 - HIRERAETR

wEwme PHEkAk,'H NMR (500 MHz, DM-
SO-dy) 6:8.57(1H,s,H5),8.34 (1H, s, H-5"),
6.34(1H,d,J =3.2 Hz,H-xyl-1),6.05(1H,d, J =
4.5 Hz,H-xyl4) ,5.98(2H,t,J =6. 4 Hz,H-xyl-5a) ,
4.90(3H,s,3-0CH, ) ,4.87(3H,s,3'-OCH, ) ,4. 65
(1H,dd, J =10.3,4.5 Hz, H-xyl-5b) ,4. 16 ~ 4. 09
(2H,m, H-xyl-2,3) ;" C NMR (125 MHz, DMSO-d, )
5:158.5(C-7"),158.4(C-7),152.8(C4),151.2
(C4'),141.9(C-3"),141.6 (C-2"),141.0 (C-2),
140.2(C-3),114.2(C-1"),112.8(C-6") ,111.9(C-
6),111.9(C-5"),111.6(C-5),111.1(C-1),101. 8
(C-xyl-1),76. 1 (C-xyl-3),73.0( C-xyl-2) ,69.2 ( C-
xyl4),65.8 (C-xyl-5),61.7 (3'-OCH, ), 61.0 ( 3-
OCHy) o DI % 5 3cmk ™" i3l — 5%, bk me fk
B 6 3,3 - ARSI IR 4 -0-o-D- ML T A
o

wEW T REEHAK,"H NMR (500 MHz,
DMSO-dy) 6:7.72(1H,s,H-5),7.51 (1H,s,H-5") ,
5.47(1H,s,H-rtha-1) ,4.69 (1H,dd,J =4.9 Hz, H-
rha-2) ,4.04 (3H,s,3-0OCH, ) ,4.00 ( 1H, m, H-rha-
3),3.85(1H, m, H-tha4),3.54 (1H,dd, J =9. 3,
6.2 Hz,H-tha-5),1. 13 (3H, d, J = 6.2 Hz, H-tha-
6);"”C NMR(125 MHz, DMSO-d,) 6:159.2(C-7"),
159.1(C-7),153.1(C4"),153.0(C4),147.0(C-
3'),146.9(C-2"),140.6(C-3),140.5(C-2),114. 8
(C-1"),113.5(C-6"),113.4(C-6),112.2(C-5"),
111.9(C-5),111.9(C-1),100. 6 ( C-rha-1) ,72. 3(C-
rha-4) ,70. 6 ( C-rtha-2) ,70. 4 ( C-rha-3) ,70. 3 ( C-rha-
5),61.4(3-0CH, ) 18.3(C-tha-6), LI "##E5 X
R — B, O e A T o 3-H A 4
ZEHEREAETR o

wE&EWS HEKA,'H NMR (acetone-d, , 500
MHz) 6.:7. 14 (2H, s, H-galloyl-2,6) ,6.90 (2H,d, J
=8.8 Hz,H-2',6") ,6.66(2H,d,J =8.8 Hz,H-3',
5'),4.77(1H,d,J=7.7 Hz,H-gle-1) ,4.57(1H,dd,
J=11.8,1.4 Hz,H-glc-6a) ,4.33(1H,dd,J =11.8,
6.9 Hz,H-glc-6b) ,3.75(1H,m,H-gle-5) ,3. 58-3. 43
(3H, m, H-gle2,3,4) ;" C NMR ( acetone-d, , 125
MHz) §:167.2 ( C-galloyl-7),153.1 (C-1"), 151.6
(C4"),145.9(2C, C-galloyl-3,5) ,138. 9 ( C-galloyl-
4),121. 0 ( C-galloyl-1) ,118.7 (2C, C-galloyl-2,6) ,
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116.3(2C,C-2",6"),109.8(2C,C-3",5"),102.8(C-
gle-1),77.1(C-gle-3) ,74. 6 (C-gle-2) ,74. 2 ( C-gle-
5),71.0(C-gle4) ,64.5(C-gle-6) , DI %5 X
MR R — B B R A ) 8 N 6-0-T £ Tt
FERERH

wEW9 [k A, H NMR ( DMSO-d, , 500
MHz) 6:7.38 (1H,d,J =3.1 Hz,H2),7. 13 (1H,
dd,J=9.0,3.1 Hz,H-6) ,6.98 (2H, s, H-galloyl-2 ,
6).6.68(1H,d, ] =9.0 Hz,H-5) ,4.76 (1H,d, ] =
7.8 Hz, Hogle-1) ,4.234. 19 (2H, m, H-gle-2,6b ) ,
3.67(1H, m, H-gle-5),3.37 (1H, m, H-glc-6a ),
3.31-3.26(2H, m, H-gle-3,4) ;> C NMR ( DMSO-d, ,
500 MHz) §:172.6 (-COOH) , 167. 4 ( C-galloyl-7 ) ,
157.1(C4),150.3 (C-3), 146.3 (2C, C-galloyl-3 ,
5),139.6 ( C-galloyl4) ,125.5(C-2),120.5 ( C-gal-
loyl-1),118.7 (C-6), 118.3 (C5), 115.1 (C-1),
110.0(2C, C-galloyl-2,6) ,102. 2 ( C-gle-1) ,76. 9 ( C-
ele-3),74. 69 (C-gle-5) ,74. 1 (C-gle-2) ,71. 0 ( C-gle-
4),64.7(C-gle-6) . Lk b4 53k 38 — 3,
WO EALEY) 9 N IEEER 5-0-B-D-(6'-0-1 £ 5t
BL) -NH R A AR

wEW10 kAR, H NMR(acetone-d, ,500
MHz) 6.7.11(2H,s, H-galloyl-2,6) ,6.94 (1H,d, J
=8.8 Hz,H-5),6.44(1H,d,J =2.7 Hz,H-2) ,6.23
(1H,dd,J=8.8,2.7 Hz,H-6) ,4.75(1H,d,J =7.7
Hz,H-gle-1),4.55(1H,dd,J =11.7,1.9 Hz, H-glc-
6a),4.33(1H,dd,J=11.7,6.9 Hz,H-glc-6b) ,3.75
(1H, m, H-gle-5),3.72 (3H, s,-OCH, ) , 3. 58-3. 54
(1H,t,J =8.9 Hz,H-glc4),3.52-3.47 (2H, m, H-
gle-2,3) ;" C NMR ( acetone-d, , 125 MHz) §:167. 1
( C-galloyl-7 ), 153.6 (C4"), 150.3 (C-3"), 145.8
(2C,C-galloyl-3,5),140.3(C-1") ,138. 9 ( C-galloyl-
4),120. 8 (C-galloyl-1) ,118. 1 (C-5") ,109. 8 (2C, C-
galloyl-2,6) ,107.2(C-2"),102.7(C-6"),101.3 (C-
gle-1),76.6 ( C-gle-3) ,74.5(C-gle-2) ,73.9 ( C-gle-
5),70.8 (C-gle<4) ,64. 4 ( C-gle=6) ,56. 1 (-OCH, ) .
DA b B 5 Semk e R — 2, o A 10
4-hydroxy-3-methoxyphenol 1-0-8-D-( 6’-0-galloyl )
glucoside,,

a1 EE KA. 'H NMR(500 MHz,
MeOD) §:7.13(2H,s,H-galloyl-2",6") ,7. 08 (2H, s,
galloyl-2,6) ,5.69(1H,d,J =7.3 Hz,H-gle-1) ,4. 55
(1H,dd,J =12.0,1.7 Hz,H-gle-6a) ,4. 41 (1H,dd,J

=12.0,5.0 Hz, H-gle-6b) ,3.72 (1H, m, H-glc-5) ,

3.58-3.48 (3H, m, H-gle-2,3,4);" C NMR (125
MHz, MeOD ) §: 168. 3 ( C-galloyl-7) , 167. 0 ( C-gal-
loyl-7") ,146.5 (2C, C-galloyl-3",5") , 146. 4 (2C, C-
ealloyl-3,5) , 140. 4 ( C-galloyl4") , 139. 8 ( C-galloyl-
4),121. 3 ( C-galloyl-1) , 120. 6 ( C-galloyl-1") , 110. 6
(2C, C-galloyl-2,6),110.2 (2C, C-galloyl-2", 6") ,
95.9(C-glc-1),78.0(C-gle-3),76. 4 ( C-galloyl-5) ,
74. 1( C-galloyl-2) ,71.2 ( C-glc-4) ,64.4 ( C-glc-6) ,,
Db Bl 5 semk e Rl — 2 s e e 11 Ry
1,6-—-0-% & FR-B-D-H A

wEWw 12 HEABA,"H NMR (500 MHz,
MeOD) §:7.46 (1H,d,J = 1.9 Hz, H-galloyl-2") ,
7.28(1H,d,J =1.9 Hz,H-galloyl-6") ,7. 17 (2H, s,
H-galloyl-2,6) ,4.90 (1H,d, J =8.0 Hz, H-gle-1) ,
4.66 (1H, dd, J =12.0,1.4 Hz, H-glc-6a), 4. 35
(1H,dd,J =12.1,5.9 Hz,H-gle-6b) ,3. 80 (1H, m,
H-gle-5) ,3. 58-3.47(3H, m,H-gle2,3,4) ;°C NMR
(125 MHz,MeOD) §:170. 6 ( C-galloyl-7) ,168. 4 ( C-
galloyl-7") ,146. 9( C-galloyl-3) ,146. 7 ( C-galloyl-5 ) ,
146.4 (2C, C-galloyl-3",5") , 141.3 ( C-galloyl4 ),
139. 8( C-galloyl4") , 122. 4 ( C-galloyl-1) ,121.2 ( C-
galloyll-1") , 113. 6 ( C-galloyl-2 ), 111.4 ( C-galloyl-
6),110.3 (2C, C-galloyl-2",6"),104. 1 ( C-gle-1),
77.2(C-glc-3),76.0 ( C-galloyl-5) ,74.7 ( C-glc-2 ),
71.4 (C-glc4),65.0 (C-gle6), DI EEIEYS X
R R — B, MO R A 12 08 gallic acid 3-
0-8-D-(6'-0-galloyl ) -glucopyranoside ,

WEW I3 FEIEERK K, H NMR (ace-
tone-d, ,500 MHz) §.7.34(2H,d,J =8.0 Hz,H-2,
6),7.27 (2H,dd, J =8.0,7.1 Hz,H-3,5),7.22
(1H,d,J=7.1 Hz,H4),7. 14 (2H, s, H-galloyl-2,
6),4.80(1H,d,J=12.0 Hz,H-7a) ,4.60(1H,d,J
=12.0 Hz,H-7b) ,4.57(1H,dd,J =11.8,2. 1 Hz,
H-glc-6a) ,4.41 (1H,d,J =7.8 Hz, H-gle-1) ,4.35
(1H,dd,J =11.8,6.2 Hz,H-gle-6b) ,3.59 (1H,dd,
J=10.5,6.2 Hz,H-glc-5) ,3.48-3.43(2H,m, H-glc-
2,3),3.30(1H, m, H-glc4) ;" C NMR ( acetone-d, ,
125 MHz) §.:167.3 ( C-galloyl-7) ,145.9 (2C, C-gal-
loyl-3,5),139.0(C-1), 138.5 ( C-galloyl4 ), 128.9
(2C€,C-3,5),128.7(2C,C-2,6),128.2(C4),121.3
( C-galloyl-1),109. 8 (2C, C-galloyl-2,6) ,102. 7 ( C-
ele-1),77.4(C-7),74.8(C-gle-3) ,74. 4 (C-gle-2) ,
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71.1(C-gle4),70.9 (C-gle-5) ,64.5(C-gle-6) ., LA
EHOHE S Sk Rl — B S RS 13 R
benzyl 6-0-galloyl-8-D-glucopyranoside

EW 14 EEAK AR, " H NMR (acetone-d;
500 MHz) 6:7.07,7.04 (each 2H, s, a-H-galloyl-2,
6),7.02,7.01 (each 2H, s, B-H-galloyl-2,6) ,5. 74
(1H,t,J =9.7 Hz,a-H-glc-3) ,5.46 (1H,d,J =3.4
Hz,a-H-gle-1),5.39(1H,t,J =9.7 Hz,B-H-gle-3) ,
5.06(1H,dd,J=9.7,8. 1 Hz,B-H-gle-2) ,4.95(1H,
d,J=8.1 Hz,B-H-gle-1) ,4.90(1H,dd, ] =9.7,3. 4
Hz,a-H-glc-2) ,4. 02 (1H, m, a-H-gle-5) , 3. 92-3. 82
(6H,m, a-H-glc4,6a,6b,B-H-glc4,6a,6b ),3.57
(1H,ddd, J =14.3,7.2,4.6 Hz, B-H-gle-5);" C
NMR ( acetone-dg, 125 MHz) §:167.4,166.7 ( each
1C, a-C-galloyl-7 ) , 166. 9, 166. 4 ( each 1C, B-C-gal-
loyl-7) ,145. 8 (4C, a-C-galloyl-3,5) ,145. 7 (4C, B-C-
alloyl-3,5) ,139. 1,138. 9 (each 1C, a-C-galloyl4 ) ,
139.0,138. 8 (each 1C, B-C-galloyl4) , 121. 1, 120. 4
(each 1C, a-C-galloyl-1),120.9,120. 8 (each 1C, 8-
C-galloyl-1), 109.9 (4C, «-C-galloyl-2, 6 ), 109.8
(4C,B-C-galloyl-2,6) ,95. 7 (B-C-gle-1) ,90. 6 ( a-C-
gle-1),77. 3 (B-C-gle-5) ,76.5 (B-C-gle-3) ,74. 1 (B-
C-glc-2),73.7 (a-C-glc-3),73.3 (a-C-glec-2),72.5
(a-C-gle-5),69.4 (B-C-glc4 ), 69.2 (a-C-glc4 ),
61.9(B-C-glc-6) ,61. 8 (a-C-gle-6) ., VL I %dia 5 ¢
TR HRE — B, MO R LA 14 R 2, 3-di-0-gal-
loyl-D-glucose ,

wEw 15 EEaABA,"H NMR (500 MHz,
acetone-ds) 8:7.01 (2H, s, a-H-galloyl-2,6) , 7. 00
(2H, s, B-H-galloyl-2,6) ,6.59 (1H, s, B-H-HHDP-
6).6.58 (1H, s, -H-HHDP-6) , 6. 44 (1H, s, a-H-
HHDP-6') ,6.43(1H,s,8-H-HHDP-6') ,5. 44 (1H,,1,
J=9.8 Hz,a-H-gle-3),5.27(1H,d,J =9. 7 Hz,B-H-
ele-3),5.24 (1H,d, J =3.6 Hz, a-H-glc-1) , 5. 20-
5.13 (2H, m, a-H-glc-6a, B-H-glc-6a ), 4. 964. 85
(2H,m, a-H-gle4,8-H-gle4) ,4.72(1H,d,J =7.8
Hz,B-H-gle-1) ,4.51 (1H,dd,J = 10. 1,6. 6 Hz,a-H-
gle5),4.20 (1H, m, B-H-glc-5),3. 80 (1H, m, o-H-
gle-2),3.74(1H, m,B-H-glc-6b) ,3. 72(1H, m, a-H-
gle-6b), 3.58 (1H, m, B-H-gle-2 ) ;" C NMR ( 125
MHz , acetone-dg ) §:168. 7 ( a-C-galloyl-7) ,168. 6 (8-
C-galloyl-7), 168.0 ( a-C-HHDP-7 ), 167.9 ( o-C-
HHDP-7"), 167.5 ( B-C-HHDP-7 ), 167.4 ( B-C-

HHDP-7"),145.6 (4C, a-C-galloyl4, 5, B-C-galloyl-
4,5),145.0(2C,a-C-HHDP-3 ,8-C-HHDP-3) , 144. 9
(2C,a-C-HHDP-3", B-C-HHDP-3") , 144. 3 (2C,, a-C-
HHDP-5 ,3-C-HHDP-5) , 144. 2(2C,a-C-HHDP-5" 8-
C-HHDP-5") ,138. 9 ( a-C-galloyl4 ) , 138. 8 ( 3-C-gal-
loyl4) , 136. 3 ( a-C-HHDP4 ) , 136. 2 ( a-C-HHDP-
47) 136. 1 (B-C-HHDP4 ) , 136. 0 ( B-C-HHDP4") ,
126. 1 ( a-C-galloyl-1) , 126. 0 ( 8-C-galloyl-1) , 125.7
(2C,a-C-HHDP-1,1") ,120. 8 (8-C-HHDP-1) ,120. 7
( B-C-HHDP-1"), 115.7 ( 2C, a-C-HHDP-2, B-C-
HHDP-2), 115.6 ( 2C, a-C-HHDP2’, B-C-HHDP-
2"),110.0(2C, a-C-galloyl-2,6) ,109.9(2C,B-C-gal-
loyl-2,6),107.8 (2C, a-C-HHDP-6, 3-C-HHDP-6 ) ,
107. 6(2C, a-C-HHDP-6" , 3-C-HHDP-6") ,98. 3 ( 8-C-
gle-1),93. 5 (a-C-gle-1) ,75.9(B-C-gle-5) ,74. 3 (B-
C-gle-3),74.0 (B-C-gle-2),71.5 (a-C-glc-3),71. 4
(a-C-gle2),71.2 (a-C-gle-5),71.1 (B-C-gle4 ) ,
66.9 (a-C-glc4),63.7 (B-C-gle-6) ,63. 6 (a-C-gle-
6) o VA EBE S SCk RiE — 5 sOE E A Y
15 2}y gemin D,

wEW 16 ERAZOKAK,'H NMR (acetone-d,
500 MHz) §:7.05,6.98 (each,2H, s, a-H-galloyl-2,
6),7.04,6.94 (each,2H, s, B-H-galloyl-2,6) , 6. 64
(1H,s,-H-HHDP-6) ,6. 63 (1H, s, a-H-HHDP-6 ) ,
6.48 (1H, s, a-H-HHDP-6"), 6.46 ( 1H, s, B-H-
HHDP-6") ,5.85 (1H, t, J = 10.0 Hz, a-H-gle-3)
5.58(1H,t,J =10.0 Hz,B-H-galloyl-3),5.54 (1H,
d,J =3.7 Hz, a-H-gle-1) ,5.30-5.22 (3H, m, a-H-
gle-6a,B-H-glc-2,6a) ,5. 12(1H,t,J =10. 0 Hz, a-H-
gle4),5. 11 (1H, t,J = 10.0 Hz, B-H-gle4) , 5. 09
(1H,d,J =7.8 Hz,B-H-gle-1),5.07 (1H,dd, J =
10.0,3.7 Hz, a-H-gle2) ,4.65 (1H, dd, J = 10.0,
6.3 Hz,a-H-glc-5) ,4.25(1H,dd,J =10.0,3.7 Hz,
B-H-gle5) ,3.85 (1H,d, J = 13.0 Hz,B-H-gle-6b) ,
3.78(1H,d,J=13.0,1.2 Hz,a-H-glc-6b) ;°C NMR
(acetone-dg,125 MHz) §:167.7,167.1(each 1C, a-
C-galloyl-7) ,167.6,167. 0 (each 1C,B-C-galloyl-7) ,
166. 3 (a-C-HHDP-7) , 166. 0 ( B-C-HHDP-7) , 165. 6
( «-C-HHDP-7"), 165.3 ( B-C-HHDP-7"), 145.2,
145. 0(each 2C, a-C-galloyl-3,5) ,145. 1,144. 9 (each
2C,B-C-galloyl-3,5),144.5 (2C, o, B-C-HHDP-3 ) ,
144.4 (2C, o, B-C-HHDP-5') , 144.3 (2C, o, B-C-
HHDP-5), 143.8 (2C, «, B-C-HHDP-3"), 138.8,
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138. 3 (each 1C, a-C-galloyl-4 ), 138.2 (2C, B-C-gal-
loyl4) , 135.8 ( a-C-HHDP-4") , 135.7 ( B-C-HHDP-
4'),135.6(2C,a,B-C-HHDP4) ,125. 6,125. 0 ( each
1C, a-C-galloyl-1),125.5,125.0 (each 1C, B-C-gal-
loyl-1) , 120.0 ( B-C-HHDP-1 ), 119. 8 ( a-C-HHDP-
1),119.7 (a-C-HHDP-1") , 119. 6 ( B-C-HHDP-1') ,
115.2(2C, o, 3-C-HHDP-2) ,115. 1 ( -C-HHDP-2") ,
115. 1(8-C-HHDP-2") ,109. 3 (4C, a-C-galloyl-2,6 ) ,
109.2 (4C, B-C-galloyl-2, 6 ), 107.2 (2C, «, B-C-
HHDP-6) ,107.0(2C, «, B-C-HHDP-6") , 95. 8 ( B-C-
gle-1),90.4 (a-C-gle-1),73. 4 (B-C-glc-2) ,73. 1 (B-
C-gle-3),72.3 (a-C-gle-2),71. 2 (B-C-gle-4),70.6
(a-C-gle4),70.3 (B-C-gle-5),70.2 ( a-C-gle-3 ),
66. 1(a-C-gle-5),62.8(2C, a,B-C-gle-6) , VL %k
B 5 3k R — 5k B e A 16 R

WEWM1T R EIEEK AR, H NMR (ace-
tone-d ,500 MHz) §:7.14,7.03,7.00 (each 2H, s,
H-galloyl-2,6) ,6. 68 (1H,s, H-HHDP-6) ,6.49 (1H,
s, H-HHDP-6") ,6.23 (1H,d, J = 8.3 Hz, H-gle-1) ,
5.87(1H,t,J =10 Hz,H-glc-3) ,5.62(1H,m, H-glc-
2).5.39(1H,dd, ] = 13.4,6.5 Hz, H-gle6a) ,5. 24
(1H,t,J =10.0 Hz,H-gle<4) ,4. 58 (1H,m,J = 10.0,
6.5 Hz, Hegle-5) ,3.91 (1H,d, J = 13.4 Hz, H-gle-
6b);"” C NMR ( acetone-d,, 125 MHz) §: 168.0,
167.6, 166.2 ( each 1C, C-galloyl-7 ), 165.5 ( C-
HHDP-7") ,165. 0( C-HHDP-7) , 146. 1,145.9 ,145. 8
( each 2C, C-galloyl-3, 5), 145.2 ( C-HHDP-3") ,
145.2( C-HHDP-3) , 144. 5 ( C-HHDP-5") , 144. 4 ( C-
HHDP-5) ,139. 8, 139. 3, 139. 1 (each 1C, C-galloyl-
4).136.5 (C-HHDP4') ,136.5 ( C-HHDP4) ,126. 5
(C-HHDP-2') , 125.8 ( C-HHDP-2) , 120.5, 120. 4,
119. 8 (each 1C, C-galloyl-1),115.7 (C-HHDP-1") ,
115. 6 ( C-HHDP-1) , 110.3,110. 2, 110. 1 ( each 2C,
C-galloyl-2, 6 ), 108.2 ( C-HHDP-6'), 107.8 ( C-
HHDP-6) ,93. 6 ( C-gle-1) ,73. 1( C-gle-3) ,73. 0 ( C-
ele-2),71.7 (C-gle-5),70.7 (C-gle4 ) ,63. 0 ( C-gle-
6) o VAR5 30k Rl — 5, s e A
17 B THER.

WEW 18 R ILE LA A, ' H NMR ( DMSO-
d,,500 MHz) 8:7.16(2H,d,J =8.6 Hz,H-14,18)
6.76(2H,d,J =8.6 Hz,H-15,17) ,4.80(1H,dd,J =
12.4,9.2 Hz,H4) ,4.69(1H,d,J =7.6 Hz, H-gle-

1),4.31 (1H,dd, J =9.2,7.0 Hz, H-11a), 4. 21
(1H,td,J =6.5,3.3 Hz, H-12),3.97 (1H, m, H-
11b),3.93 (1H, s, H-8),3.81-3.56 (2H, s, H-gle-
6),3.30 ~3.17(3H, m,H-glc-2,3,4),3.06 (1H, m,
H-glc-5),3.04 (1H, m, H-3a),2.91 (1H, dd, J =
17.5,9.1 Hz,H-3b) ;" C NMR ( DMSO-d, ,125 MHz)
5:174.1(C2),170.8 (C-6),157.6 (C-16),129.9
(2C,C-14,18) ,122.8(C-13) ,115.5(2C,C-15,17),
107.20(C-9),96.1( C-gle-1),89.0(C-5),88.1( C-
8),77.0 (C-gle-3),76.7 (C-gle-5),75.0 (C-11),
73.4(C-12),73.1 (C-gle-2),69.2 ( C-gle4) ,59. 8
(C-gle-6),42.9(C4),32.4(C3), VU ¥ E X
ik 8 — B, B E LA 18 g vibumnolide A
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