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A new phenol glucoside from leaves of Castanopsis chinensis
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Abstract: Objective To study the chemical constituents from the leaves of Castanopsis chinensis. Methods The leaves of C.
chinensis were extracted with 80% CH3OH and degreased by petroleum ether. The aqueous layer was isolated and purified by
Sephadex-LH 20, Diaion HP20SS, Toyopearl HW-40F column chromatography. Their structures were identified by NMR, MS and
literature comparison. Results Eleven compounds were isolated and identified as 4'-O-B-D-glucopyranosyl-3',4',5"-trihydroxybenzyl-caffeate
(1), 5-O-caffeoylquinic acid (2), 5-O-feruloylquinic acid (3), caffeic acid methyl ester (4), gallic acid (5), dehydrodigallic acid (6),
(2'R)-phaselic acid (7), kaempferol (8), quercetin (9), kaempferol-3-O-a-L-rhamnoside (10) and quercetin-3-O-a-L-rhamnoside (11).
Conclusion All compounds are obtained from C. chinensis for the first time, and compound 1 is identified as a new phenol
glucoside named chinensin A.
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Hance. #J#E C. tibetana Hance- &l #i# C. eyrei Tutch.
TLLI#E C. ceratacantha Rehd. et WilsP-$1554E JEHEHY)
AT T RAEMNF I SHEVEE R, RIT &
FIGE R B B AR YE VR =i 85 . PRIR
TR A S, DA BT N B
TEMRBR S MSEER. e TRE, NEEZ
JETEI 7 1 G5 R B N Ja BT R e i g Ak
fittie AN FUNT R A ) PR B V6 XA T IR AR X
2 R R HEH HEAT TS b gE . AR b B
RE) 11 MEEY, Rl %EE N 4-0-B-D-ML i %)
BEHE 30405 = 32 BROR ALy WE B2 BR ( 47-0-B-D-
glucopyranosyl-3',4’,5"-trihydroxybenzyl-caffeate, 1)
5-O-MHEREZE 712 (5-O-caffeoylquinic acid, 2)+ 5-O-
BT BREZE TR (5-O-feruloylquinic acid, 3). BIHERR
Filg (caffeic acid methyl ester, 4). & TR (gallic
acid, 5)+ WA B T (dehydrodigallic acid, 6)+
(2'R)-phaselic acid (7). 11ZEM) (kaempferol, 8).
Mt 2 % (quercetin, 9). LIZ5M)-3-0-a-L- R 254
(kaempferol-3-O-a-L-rhamnoside, 10) # 5 2-3-0-
o-L- 5 ZEHEF (quercetin-3-O-a-L-rhamnoside, 11).
A E M NE RN 15 3], Kb &Y
1 HEY, N A.
1 UEEH

Bruker Avance 500 MHz i A% S PR P 1SN
(Bruker A 7], {2 % ); Sephadex LH-20(25~100 pm;
GE Healthcare Bio-Science AB A&, Hfit:); Diaion
HP20SS (75~150 um; Mistubishi Chemical A ],
H7); MCI gel CHP 20P (75~150 um; Mitsubishi
Chemical A %], HA); Toyopearl HW-40F (TOSOH
A, HAD; GFass i EARERERS (0.2 mm, Merck
KGaA 2w, fBED; L-FhtaiR P st (L
FRMAENBHARAFD; AR RN (-
BE AR AR AR D-#HE N (Rl
IR AR AR BRI EE . OB, it
WE S5 251 9 7 BT 4l

HERET 2021 4 7 AR ) PR BV DX
FEX R L, PR B X E R R A
VIR P B AT AR 7T A S e RIHE IR AHE C.
chinensis (Sprengel) Hance [, FRAS (20210703) 1%
JCT T VR DI REAITT 5 B R F B R SR =S
2 ik
21 REBS5NE

THRHEM 7.5 kg, BITAE, 40 L 80% HIEHIR IR

W3R, RRIRIESE 3 d, JEid. BIFIEI, ORISR
REVKIEW, AR EEEEAT G, KIEHRE
Sephadex LH-20 %t/ (32.0 cm X 9.5 cm) #8357
B, DLUFEE-/K (0. 20%. 40%- 60%- 80%- 100%,
% 3L HEATERIEBEML, 53] 9 MAsr (Fr. 1~9).
Fr.4 (28.6 g) % Diaion HP20SS (30.0 cmX4.0 cm)
@S2, PLEEE-/K (0~100%) BEEEVLR, 75
F 9 Mo (Fr. 4.1~4.9), Fr. 4.2 (3.9 g) 4 Diaion
HP20SS (2.5 cmX22.0 cm) FEORE/EY, LLAE-
K (0~100%) BHEEHENL, H2MLEH T (40 mg).
Fr. 49 (1.2 g) % Sephadex LH-20 %t (18.0 cm X
2.0 em) HEEIESE, DIHEE-K (0~100%) B
Ve, HSRMEY10 (100 mg). Fr.5 (423¢g) &
Diaion HP20SS (30.0 cmX 4.0 cm) FEAit 735, Ll
FHEE-7K (0~100%) FREEGEML, 53] 9 M5 (Fr.
5.1~5.9). Fr. 5.5 (1.3 g) £ Sephadex LH-20 #Efi
(155 emX 1.8 ecm) tFEESE, PLHE-/K (0~
100%) FREVERE, H31EAY 11 (60 mg). Fr. 5.6
(2.3 g) % Toyopearl HW-40F (18.0 cmX2.0 cm)
iy, PLFFEE-/K (0~100%) BEREEVERL, 75
FMEAEY 1 (50 mg). Fr. 5.9 (0.8 g) £ Sephadex
LH-20 A Ei5r 2, PAHEE-/K (0~100%) 5 ¥k
Bit, 152146594 (10 mg). Fr.6 (70.0 g) £ MCI
gel CHP 20P (15.0 cmX7.5 cm) H:ilhsrEs, DI
BE-7K (0~ 100% ) HH LB, 733 11 N4 (Fr. 6.1~
6.11). Fr. 6.1(3.4 g) % J5%4 Sephadex LH-20. Diaion
HP20SS. Toyopearl HW-40F #1505, 335
)2 (70 mg)- 3 (240 mg)- 5(150 mg)~ 6 (190 mg)-
8 (80mg) A9 (100 mg).
2.2 PERVLEIT B E

Z: 18 Tanaka SOV J7VE0 BT A0 A o0 1 4 st
FIRL AT 0 o AEFAFRE 1.0 mg FE5L, I 0.6 mL
0.5mol/L $hFR, £ 90 C NN 2 h fHHFE /KA,
TNBH B 728 b i TRA 400 R 2k, JERR %
WG, A UEVR R R IR 4 J5 2 T, 1Al SRR R
IIAEA 1.0 mg L-2F P2 IR I8 SRR &5 1 itk i v
% 0.2mL, 7£ 60 C N 1h, FESBYFIIA
B 1.0 mg A0 R R0 R R I BE VAR 0.2 mL,
T 60 C RN 1h, RITFEILA YIRS R AE
Yy, BEBRUES DR F AT A 23 S B R 4R
(KB PRI 43 AT AR S5 0 HR S AT AR, CEAEIRAR
E 40 CF, Lh 25%ZME-/KVERHREIHE, 254 nm
VENKEIIK:, 0.8 mL/min AAFRI T m R0 3
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AT Mr, I LG OR B B TR), 7 W ) 40 A 1Y
3 HHETE

WEM1: KRETCETEH AR (FED, £ 254 nm
LHMT N AR, 5 1% FeCls-EtOH i (h57) 2 o 5
FREFE . HR-ESI-MS i Bon HifE 7T BT IE R
m/z 479.118 9 [M—H] (TH5AH 479.119 5, C2oH3012)5
PR TN CoHouO12r AMEFIE AN 11,

'H-NMR i R 2 HARMAGS, HA on
7.07 (1H, d, J = 2.0 Hz), 6.96 (1H, dd, J = 2.0, 8.3
Hz), 6.80 (1H,d,/J=8.3 Hz) N 1 4l AMX RG 75 #&
2155, BPGEE 1A 134-=BUER T, [
i, 1 4RSS on7.57 (1H, d, J = 15.9 Hz), 6.31
(1H, d,J=15.9 Hz), HABA kvl oun Ak
A, 18 'H-'H COSY i+ 6n 7.57 5 6.31 MK, H
44 AMX HEAGES, WHENeEm &A1
ANIHERERE . 7E BC-NMR H, dc 169.2 CHRIEEmRAS
5, 6c147.3+ 114.9 (REE5), 6c127.6. 115.2,
149.5. 151.4. 116.6. 1232 (ZBULERES) 1
A0, RS SRS el . 5 —H AR EAE
5 0n6.47 (2H, s), Wf5E"5 6c 134.4,108.5 (2C), 146.6
(2C), 135.5 NXTFRIYHUARR IR 4544 . on4.62 (1H, d,
J=178Hz) #RFERIER (55, S&5mES
8¢ 107.5, 78.3, 77.5, 75.1, 70.5, 61.8, Ty FEAE I %
PEIE, ARIEHAR S HE T = 7.8 Hz o] J0i%7 4 pEAH
XTH RN BRI A, HoAR R F15 5 A 6n 3.52, 3.35, 3.47,
3.46, 3.84,3.76.

HMBC i 7R 01 4.62 (1H, d, J= 7.8 Hz, H-1")
5 6c135.5 (C-4") fFAEmFEMEOC, 4567 41 bl 2%
IS5 dc 107.5 (C-1"), fiff & il & B IUARAE C-4'h1JE
AT . on5.04 (2H, s, H-7) 5 6c 108.5 (2C, C-2/,
C-6"), 134.3 (C-1'), 169.2 (C-9) 4 A A AL, M
T AT 0 3 5 A BRI C-17 e il Bk 32 f1¢) 9 3 e A
B B KARFIRTAEA, RSP A AT AR
Y5 D-R BT RE T AT AR A ik HPL.C AG: il i) R B9 B
(AR ELER—3, e A A Hh i A B R 2 0 1 B Ry
DR, 2 EPTR, G 1 %8R 4'-0-B-D- L
A BEIE-3 4 5- = R B IR TR MERR IS, S 1 ASET
M RNEY), R NHEE A SiE 1R,
ARG WA 1.

&M 2: AR A ; ESI-MS m/z: 355 [M~+H]*,
Ci6H1s09. 'H-NMR (500 MHz, CD;0D) §: 7.61 (1H,
d, J=15.9 Hz, H-7), 7.07 (1H, d, J = 1.9 Hz, H-2'),
6.92 (1H, dd, J = 1.9, 8.2 Hz, H-6'), 6.79 (1H, J = 8.2

<5273 ¢
HO 6 5
3 2 Ie) )/1_ OH
HO 0 nO—2 # CH,—O Y7 7+
Vvl 2 A 2 3
HO o OH
Ho OH yg

1 &Y 1 BEHREE HMBC X
Fig. 1 Structure and key HMIBC correlations of compound 1
1 &1 14 'H- F1 3C-NMR (500/125 MHz, CD30D)
iR
Table 1 'H- and 3C-NMR (500/125 MHz, CD30D) data of

compound 1

BrAL OH dc

1 127.6
2 7.07 (1H, d, J=2.0 Hz) 1152
3 149.5
4 151.4
5 6.80 (1H, d, /= 8.3 Hz) 116.6
6 6.96 (1H, dd, J=2.0, 8.3 Hz) 1232
7 7.57 (1H, d, J=15.9 Hz) 1473
8 6.31 (1H, d, J=15.9 Hz) 1149
9 169.2
I 1343
2'/6' 6.47 (2H, s) 108.5
35 146.6
4 1355
7 5.04 (2H, s) 66.9
Gle-1" 4.62 (1H, d, J=7.8 Hz) 107.5
Gle-2" 3.52 (1H, t,J=8.7 Hz) 75.1
Gle-3" 3.35 (1H, m) 78.3
Gle-4" 3.47 (1H, m) 70.5
Gle-5" 3.46 (1H, m) 77.5
Gle-6" 3.84 (1H, dd, J=2.2, 12.1 Hz)

61.8
3.76 (1H, dd, J=4.4, 12.1 Hz)

Hz, H-5'), 6.34 (1H, d, J = 15.9 Hz, H-8'), 5.38 (1H, q,
J=13.71Hz, H-4), 418 (1H, dd, J = 4.1, 9.4 Hz, H-1),
3.67 (1H, dd, J = 3.3, 8.5 Hz, H-5), 1.98~2.28 (4H,
m, H-2ax, 2eq, 6ax, 6eq); "*C-NMR (125 MHz,
CD;OD) 6: 75.4 (C-1), 36.7 (C-2), 68.3 (C-3), 74.8
(C-4), 73.0 (C-5), 41.5 (C-6), 178.3 (C-7), 127.9
(C-1"), 115.1 (C-2"), 146.7 (C-3"), 149.4 (C-4"), 116.4
(C-5"), 122.9 (C-6'), 146.8 (C-7"), 115.8 (C-8"), 169.1
(C-9". VA 3R 5ocik#liE — 80, S ENEY
2 4 5-O-MmFfL4E T .

&Y 3: HERAR; ESI-MS m/z: 368 [M]*,
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C17H2009. 'H-NMR (500 MHz, CD;0D) ¢: 7.52 (1H,
d, J =159 Hz, H-8'), 7.04 (1H, d, J = 2.0 Hz, H-2'),
6.95 (1H, dd, J = 2.0, 8.2 Hz, H-6'), 6.78 (1H, d, J =
8.2 Hz, H-5), 6.22 (1H, d, J = 15.9 Hz, H-7), 5.25
(1H, m, H-5), 4.11 (1H, m, H-3), 3.73 (1H, dd, J = 3.1,
7.4 Hz, H-4), 3.69 (3H, s, 3-OCH3), 2.12 (4H, m, H-2,
6); BC-NMR (125 MHz, CD;0D) ¢: 75.8 (C-1), 38.0
(2C, C-2, 6), 72.1 (C-3), 70.3 (C-4), 72.6 (C-5), 127.7
(C-1"), 115.2 (C-2'), 149.7 (C-3"), 146.8 (C-4"), 116.5
(C-5"), 122.9 (C-6"), 115.1 (C-7"), 147.2 (C-8"), 168.3
(C-9"), 52.9 (C-3', -OCH3), 175.4 (-COOH). PA_E % ¥
5 SCilkoE — 30, MUS e & 3 8 5-0- P BRI

&Y 4: AR A ESI-MS m/z: 195 [M+H]',
Ci0H1004. 'H-NMR (500 MHz, CD;0D) §: 7.53 (1H,
d, J=15.9 Hz, H-7), 7.03 (1H, d, J = 2.1 Hz, H-2),
6.94 (1H, dd, J = 2.1, 8.2 Hz, H-6), 6.77 (1H, d, J =
8.2 Hz, H-5), 6.26 (1H, d, J = 15.9 Hz, H-8), 3.75 (3H,
s, -OCH3); BC-NMR (125 MHz, CDs;OD) d: 127.7
(C-1), 114.8 (C-2), 146.9 (C-3), 149.6 (C-4), 115.1
(C-5), 122.9 (C-6), 146.8 (C-7), 116.5 (C-8), 169.8
(C-9), 52.0 (C-10). LA E#d 5 ik fiiE — 302, iy
YKEAAY) 4 AMHERR FES o

& 5: F R A ESI-MS m/z: 171 [M+H],
C7H¢Os. 'H-NMR (500 MHz, CD;0D) 8: 7.06 (2H, s,
H-2, 6); 3C-NMR (125 MHz, CD;0D) 8: 121.9 (C-1),
110.3 (2C, C-2, 6), 146.4 (2C, C-3, 5), 139.6 (C-4),
170.4 (C-7). VA EHRE 5 SCikiiE — 303, #se
G 5 REBETRR.

ey 6: BELEEMA; ESI-MS m/z: 339
[M~+H]", C1sH10010. '"H-NMR (500 MHz, CD;0D) §:
7.17 (1H, d, J = 1.9 Hz, H-2), 7.07 (1H, s, H-1), 6.69
(1H, d, J = 1.9 Hz, H-6); '3C-NMR (125 MHz,
CD;0D) ¢: 121.6 (C-1), 112.3 (C-2), 148.5 (C-3),
140.6 (C-4), 146.6 (C-5), 108.3 (C-6), 170.1 (C-7),
115.6 (C-1"), 137.9 (C-2), 140.7 (C-3"), 140.5
(C-4"), 143.7 (C-5"), 110.2 (C-6'), 168.8 (C-7"). LA
R S SRR GE — S0, A 6 i
AWK E TR

WE) 7: R ETCE TR K s ESI-MS m/z: 319
[M~+Na]*, C13H1205. 'TH-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), 6.95 (1H, dd, J = 2.0, 8.2 Hz, H-6), 6.78

(1H, d, J = 8.2 Hz, H-5), 6.22 (1H, d, J = 15.9 Hz,
H-8), 5.28 (1H, d, J = 4.4 Hz, H-2), 2.19 (2H, m,
H-3); 3C-NMR (125 MHz, CD;0D) ¢: 127.7 (C-1),
1152 (C-2), 149.6 (C-3), 146.8 (C-4), 116.6 (C-5),
123.0 (C-6), 147.2 (C-7), 115.1 (C-8), 175.4 (C-9),
168.3 (C-1', 4"), 72.1 (C-2"), 38.0 (C-3"). VA LEHES
SCHRARIE — S, WEE S 7 N(2'R)-phaselic
acid.

EY) 8: BT E UM R : ESI-MS m/z: 285
[M_H]f, Ci5H100¢0 TH-NMR (500 MHz, CD3OD) o:
8.07 (2H, d, J = 8.6 Hz, H-2, 6), 6.90 (2H, d, J = 8.6
Hz, H-3', 5'), 6.38 (1H, d, J = 2.0 Hz, H-8), 6.17 (1H,
d, J=2.0 Hz, H-6); '3*C-NMR (125 MHz, CD;0D) ¢:
148.0 (C-2), 137.1 (C-3), 177.3 (C-4), 162.5 (C-5),
99.2 (C-6), 165.5 (C-7), 94.5 (C-8), 158.2 (C-9), 104.5
(C-10), 123.7 (C-1"), 130.7 (2C, C-2', 6'), 116.3 (2C,
C-3',5"), 160.5 (C-4"). Lh_-%¥s 5 sCikikiE — ko),
WS B AY) 8 ML .

&9 9. #E 0k A s ESI-MS m/z: 303 [M~+H]',
CisH1007. 'H-NMR (500 MHz, DMSO-ds) 6: 12.50
(1H, brs, 5-OH), 7.68 (1H, d, J = 2.2 Hz, H-2"), 7.54
(1H, dd, J = 8.5, 2.2 Hz, H-6'), 6.88 (1H, d, J = 8.5
Hz, H-5'), 6.41 (1H, d, J = 2.0 Hz, H-6), 6.18 (1H, d,
J=2.0 Hz, H-8); 3C-NMR (125 MHz, DMSO-ds) &
146.8 (C-2), 135.8 (C-3), 175.9 (C-4), 156.2 (C-5),
98.2 (C-6), 163.9 (C-7), 93.4 (C-8), 160.7 (C-9), 103.1
(C-10), 121.9 (C-1"), 115.1 (C-2'), 145.1 (C-3"), 147.7
(C-4"), 115.6 (C-5"), 120.1 (C-6"). LA _E#¥E 5 SCHRHR
07, B EY 9 A .

&Y 10: WEKAK; ESI-MS m/z: 455 [M+
Na]*, C21H20010. '"H-NMR (500 MHz, CD;OD) ¢:
7.76 (2H, d, J = 8.7 Hz, H-2', 6'), 6.94 (2H, d, J=8.7
Hz, H-3', 5'), 6.37 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H,
d, J = 2.0 Hz, H-6), 5.38 (1H, d, J = 1.5 Hz, H-1"),
422 (1H, m, H-2"), 3.71 (I1H, m, H-3"), 3.32 (2H,
H-4", 5"), 0.92 (3H, d, J = 5.6 Hz, H-6"); '3C-NMR
(125 MHz, CD;0D) d: 158.5 (C-2), 136.2 (C-3), 179.6
(C-4), 163.2 (C-5), 99.8 (C-6), 1659 (C-7), 94.8
(C-8), 159.3 (C-9), 105.9 (C-10), 122.6 (C-1"), 131.9
(2C, C-2', 6), 116.5 (2C, C-3', 5), 161.6 (C-4"), 103.5
(C-17), 71.9 (C-2"), 73.2 (C-3"), 72.0 (C-4"), 72.1
(C-5"), 17.6 (C-6"). LA FHdE 5 SCihhoE — ),
WS B EY) 10 1L ) -3-0-0-L- A HEH
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&Y 11 FERAR; ESI-MS m/z: 471 [M+
Na]*, C21H20011. 'H-NMR (500 MHz, CDs;OD) ¢:
7.34 (1H, d, J = 2.0 Hz, H-2'), 7.30 (1H, dd, J = 2.0,
8.3 Hz, H-6"), 6.91 (1H, d, J = 8.3 Hz, H-5"), 6.36 (1H,
d,J=2.0 Hz, H-8), 6.20 (1H, d, /= 2.0 Hz, H-6), 5.35
(1H, d, J = 1.2 Hz, H-1"), 4.22 (1H, brs, H-5"), 3.75
(1H, brs, H-2"), 3.42 (1H, dd, J = 6.2, 9.5 Hz, H-3"),
3.35 (1H, d, J = 9.5 Hz, H-4"), 0.94 (3H, d, J = 6.2
Hz, H-6"); 3C-NMR (125 MHz, CD;OD) J: 159.3
(C-2), 136.2 (C-3), 179.6 (C-4), 163.2 (C-5), 99.8
(C-6), 165.8 (C-7), 94.7 (C-8), 158.5 (C-9), 105.9
(C-10), 123.0 (C-1"), 117.0 (C-2"), 146.4 (C-3"), 149.8
(C-4), 116.4 (C-5'), 122.9 (C-6), 103.5 (C-1"), 72.0
(C-2"), 72.1 (C-3"), 73.3 (C-4"), 71.9 (C-5"), 17.6
(C-6")o LA EHH 5 ocmkiiE — 5, S ENE
V) 11 JHfi R 3R -3-0-0-L- B A HE T

FBAR ALY EPRGEFZFR
S 30k
[11 FERZERSEEY S REE RS PEBEYE GB

22 %) [M]. dbxnt: B, 1998: 52.

[21 kR T, wherE, 25 EYZBRAEYITEE LR A
IR (7], PR, 2022, 43(1): 18-23.

[B1 @, PHE, ¥, % EHYZHRMREEH LA
PPN (0], FRPRMEAT, 2022, 45(2): 127-130.
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