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EEEDRI AR (1. WETR (). BETREE (3). 25-"REEFR (4. FILKR (5. FHR (6). 4-0-0-L-K
FREIL-BAERR (T 6-0-B B TIIEH AR (8). 6-O-K A THIIEARE (9). 4-FHE-2- I K M-1-0-p-D-(6-0-K &
FIESE ) A FEE (100, 28JEER (11D, ] (12). macropteranthol (13). 28-B-D-glucopyranosyl-2a,3B,190-23-trihydroxyolean-
12-ene-24,28-dioic acid (14)+ (7S,8R,7'R,8'S)-icariol A2-9-O-B-xylopyranoside (15). (+ )-isolariciresinol-3a-O-B-D-glucopyranoside
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Chemical constituents from leaves of Castanopsis kweichowensis and its
tyrosinase inhibitory activities
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Abstract: Objective To investigate the chemical constituents from the leaves of Castanopsis kweichowensis and its tyrosinase
activities. Methods The extract of leaves of C. kweichowensis was isolated and purified by column chromatographic separation
techniques such as sephadex LH-20, Chromatorex Cis, Diaion HP20SS, MCI gel CHP 20P. The structures of the compounds were
identified by spectroscopic techniques such as NMR, UV, MS, and IR. The inhibitory effect of the compounda on tyrosinase was
determined by tyrosinase dopa rate oxidation method. Results FEighteen compounds were isolated and identified as (4S5)-o-
terpineol-7-O-B-D-(6"-O-galloyl) glucopyranoside (1), gallic acid (2), gallic acid methlyl ester (3), 2,5-dihydmxybenzoic acid (4),
protocatechuic acid (5), ellagic acid (6), 4-O-a-L-thamnopyranosyl-ellagic acid (7), 6-O-gallicacid-glucoside (8), 6-O-galoylarbutin
(9), 4-hydroxy-2-methoxyphenol-1-O-B-D-(6-O-galloyl) glucopyranoeide (10), chlorogenic acid (11), rutin (12), macropteranthol
(13), 28-B-D-glucopyranosyl-2a,3p,19a-23-trihy-droxyolean-12-ene-24,28-dioic acid (14), (7S,8R,7'R,8'S)-icariol A2-9-O-f-
xylopyranoside (15), (+)-isolariciresinol-3a-O-B-D-glucopyranoside (16), transtorine (17), sucrose (18). Compound 2 possessed
better tyrosinase inhibitory activity with ICso of (6.05 £ 0.27) mmol/L. Conclusion All the compounds are isolated from the leaves
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of C. kweichowensis for the first time, among which compound 1 is a new phenol glucoside named kweichowensin A. Compound 2

shows better tyrosinase inhibitory activity.

Key words: Castanopsis kweichowensis Hu; tyrosinase; kweichowensin A; gallic acid; ellagic acid; 4-O-a-L-rhamnopyranosyl-ellagic

acid

STINHE Castanopsis kweichowensis Hu N 5¢ -} £}
(Fagaceae) HEJ& Castanopsis Spach 14, M HE4L5 ,
A BT s BRI Y, K 16~30 cm, % 5~
9 emo. FESAT)VEVEILES (KD KRN E
i, A TR 400~800 m i A il L A R
H 7M. FE R HE R AR TRy AN T
UL B REAE O, B2 PR ORI, HEfR A
AAREME. FIAE. PrEf. Jii. siR. du
Jed LA S Bo ey 55 24 B I8 A R AR Ak 5 B oy
WreRY], #HEEYSHEFEENZmENY, FE
BB THEIEE . HE. =, mERAED),
T 5% M HE - R4 57 1 B A TV T 983 AR AR
FARIE . 22 W FA & AT L i S5 A i AH T A
5 s BRI 25 B 5 328 T 5038 I P il ) 2 (W) 257
N T 00 1) Pt 2 PR T (0 1 o PR 2 Rl 2 JR T R 5 B
M RERE, FBORNERRS RO, K
JRZA A N A o R g LR,
P 2 TR il PV R PT ARG RR LR )5 1, AT 2]
BBt £ANURIRCERNM2, Oy 7 3 & HE R Y
Wiy, RTCH IR R TR Bk, A SR B
5 5 M AE 1) 80% H BEAR I EAT A 2 L W 7L
M7y B2 E 7 18 MEE, 73N (4S)-a-FATH
W7 -7-0-B-D~(6-O- B B 1 WL 26 H & B H [(49)-a-
terpineol-7-0O-B-D-(6"-O-galloyl) glucopyranoside, 1]+
WE TR (gallic acid, 2)+ % & T F i (gallic acid
methlyl ester, 3). 25 ¥ %I H R (2,5-
dihydmxybenzoic acid, 4). Ji& )L A& (protocatechuic
acid, 5). ¥{EIR (ellagic acid, 6). 4-O-o-L-fRZ=
WS- AL IR (4-O-0-L-rhamnopyranosyl-ellagic acid,
s 6-0-15% B FER-HIEIHEF (6-O-gallicacid-glucoside,
8). 6-O-ETHERERE (6-O-galoylarbutin, 9).
4-33 F-2- HAE F R -1-0-B-D-(6-O-1% & T I 25 ) il
%] B HF [4-hydroxy-2-methoxy-phenol-1-O-B-D-(6"-O-
galloyl) glucopyranoeide, 10]. ZgJ5FR (chlorogenic
acid, 11). /] (rutin, 12). macropteranthol (13).
28-B-D-glucopyranosyl-2a,3,190-23-trihydroxyolean-
12-ene-24,28-dioic acid (14). (7S5,8R,7'R,8'S)-icariol
A2-9-0-B-xylopyranoside (15). (+)-isolariciresinol-

3a-0-B-D-glucopyranoside (16)+ transtorine (17)-
JENE (sucrose, 18). FTA AW & R M o3 HH4E
SEAR], Hiib a1 NHLEY, 4 et
HETF Ao X B B SRR ST T B IR
FHNE R T, RIAED) 2 BA BT S 2 R
P0G M, 2 F0 A K 2 (median  inhibition
concentration, ICso) {HN (6.05+0.27) mmol/L.
1 NS5

Brucker Avance 500 MHz # S AZHEIHARIR X
(Bruker A, f#[E); Spectrum Two {# B HAF 2T 4h
FiEAY (Perkin Elmer A#], £[E); BPZ-6063 H 7
FHAE Rl —TERF AR TR 2 71D ; LCMS-IT-TOF
TR €4 . HPLC R RuBAR i (s,
HAD; J-1500 BUE — )k E{X (JASCO AF], EED;
SP-MAX3500FL £ D ReRGEhRY (i TR A YR
FRAR]D: P-2000 Hjeti (JASCO Aw], HAD:;
26001 UIOGHEIMHOGE T (AR, HAD;
EYELAN-1300 BUjies% 28 KA R A F], HAO:;
Chromatorex Cis (Fuji Silysia Chemical A %], HA);
Toyopearl Butyl-650C (50~150 pm; TOSOH ‘A,
H4); Diaion HP20SS (75~150 pm; Mitsubishi
Chemical, Tokyo A %], HZ); MCI gel CHP 20P (75~
150 um; Mitsubishi Chemical A&, HA); Sephadex
LH-20 %5 (25~100 um; GE Healthcare Bio-Science
AB AT, Fit); Toyopearl HW-40F (TOSOH AT,
HA); GFosy HEEERER (0.2 mm; Merck KGaA
AT, MEED; AISRRIHE. O (Spectrum AH],
EED, g GIt'S H3109273868, _EHEEM- A=Yk}
FEAHWRAR D Kzt (L-DOPA, #t5
J20A10895239, IR AEVIRHEAIRA R BRE
Rl (it C16025644, ik e MRAALRH A TR A
A]D; B LSRR (PBS, AL 2R ERHE A R A D
SIS BT A A e . A PSRRI A Al

SUMHER T 2022 45 12 AR AT R EBIX
BNk R B IR B, &) PR HiE X R E A
SR PRI ST T VR A R 4 e S RHE
JEMEYITINHE C. kweichowensis Hu B, EiIEARAS
(20221224718 T ) PaHE Y Dh e it 7t 5 Bt R F
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I P B SRR
2 FEk
21 EEESEH

ESUH e 55 M 4HEIH 4.1 kg, T 80% FH - /K I3 7 (40
L) SRR3R (R 7d), JE, &HRIGE,
PR IRGE TS BRI KIERE A MEELAR, s
JE KIS R R IR 4 15 2R 353.1 go IR B NIKIE
fifJ5 % Sephadex LH-20 (10.0 cm X 45.0 cm) ¥ {3
VB, DLHEE-K (0—100%, 5 20%9 1 BREE, 4
BREE2 L) H 50% A ER-/KIER (1.8 L) BEEEHENL,
25 8 Mit4r (Fr. 1~8). Fr. 1 (6.1 g) £ Diaion
HP20SS . Chromatorex Cis A+ 3, DLH EE-7K
(0—100%) FAEEWENL, 77 E 2015 21654 18 (6.1
mg). Fr. 3 (54.3 g) £ Diaion HP20SS (6.0 cm X 30.0
em) AR, DIHEE-K (0-100%) 65
i, > E1EE 13 N4 (Fr. 3.1~3.13). Fr. 3.3
(3.3 g) Jt/5%4 Sephadex LH-20. Chromatorex Cis
R, DIFE-K (0-100%) FREESEH, 28
iS5 EL A 11 (52 mg). Fr. 3.4 (5.5 g) %
Ji 4 Sephadex LH-20. MCI gel CHP 20P A3 i,
PLHEE-7K (0—100%) BEEEVENL, 75 4415 3
th&¥) 8 (37.5mg). 17 (4.1 mg). Fr.3.7 (4.6 g)
4 J5 4 Sephadex LH-20 . Diaion HP20SS .
Chromatorex Cis HEta i, PLFEE-7K (0—100%)
PRGN, A Esaifh S EEY) 6 (143 mg). 7
(105.1 mg). 13 (12.3 mg). Fr. 3.8 (4.6 g) )5
2% Sephadex LH-20.MCI gel CHP 20P . Chromatorex
Cis HEBiE, DAREE-K (0-100%) BEEEVEML, 7
HAEEE A 1 (4.1 mg). 15 (264 mg). 16
(31.0 mg). Fr. 3.9 (4.6 g) /& /54 Sephadex LH-20+
MCI gel CHP 20P. Chromatorex Cis #Ftails, DLH
fig-7K (0—100%) BHEEBENL, 2 EaitbZ 2 &)
14 (1.1 g). Fr.4 (27.8 g) £ Diaion HP20SS (30.0
emX4.5 cm) FEEEESE, DIHE-K (0-5100%)
BREEGEML, 43 B33 14 M5 (Fr. 4.1~4.14). Fr.
4.1(9.2 @)%t J5 4 Diaion HP20SS Sephadex LH-20.
Toyopearl Butyl-650C #% & 3% , DL H B - K
(0—100%) BhEEEBEM, 7 B2 FaAEY 2
(204.0 mg). Fr. 43 (1.7 g) %54 Sephadex
LH-20. Chromatorex Cis f£ €& 3%, DLH B -/K
(0—100% )16 B2 Be it , 73 B9 40043 216 &4 5(10.0
mg). 9(24.3 mg). Fr. 4.4 (1.8 g) 5 J5%4 Sephadex
LH-20 . Chromatorex Cis #+ i, DL EE-K

(0—100% )8 B2 Be it , 73 55 4l A 13 24k 54 3(30.4
mg). 4 (10.2mg). 10 (12.0 mg). Fr. 4.7 (2.6 g)
% Sephadex LH-20 #F i 45 85, LLHEE-K
(0—100%) BEFESEL, 73 BEA52MA) 12 (29.2 mg).
2.2 FEAITHBRYHE

A B W v B 1 248 K ¥ L R G S 2 TR ST
ESL AR AR IR A 1 mg, A 0.6 mL
(0.5 mol/L) LR, T 90 CZ%MF&M 2 he &
LS RE S DN B B 122 et i IRA 400 A Z
P, JERBR LG, JEROIRYE. B TSI 0.2
mL (5 mg/mL) L-2f bk 28R G £5 R (1 g 72090 »
F 60 CH&AF RN 1 h, KB 5ERUGE A 0.2 mL
(5 mg/mL) AT F 2% S B R BR R (ki %533, T 60 C
FAF A 1 h, BN B S YIRS S I0AT RN, b
Bk i DU R SRR A A . 20 I BUR RMR AR (4L
YIRESR > AT AE M SRR ST AN, Tk
BT M OFiESENAERRIRE 40 C. HishH
N 25%LME-K KB 254 nm. FEBIFHAAFR R
2 0.8 mL/min), Ik X L AR B B[], R e 0 ) 4%
AL
2.3 MREREREGHDFIE TEN

i S BRI 3 P K 2 R Sk k04, w4k
EW) 2~8. 10~16 47 T iE k. LL PBS A
U, KA e 22 LRI 1 mg/mL BT, K
IR EEEC 0% /758 100 U/mL FIBHER S, LA
R 1 R B X TR o S8 0 RS S Bk 4
EAHAL A AR IR . R ZH RN s B X FEZH 53 5]
TN 25 WL R R SRR, FR 2 [
FIR IR AL 4R R () PBS W, R J5 16 S 2 AT
ZFAEMAFIA 25 uL EIRECLF B ERRBHAT, R
J 0 HEZH AN 2 s REZEL I I N S5 H ) PBS, TR G
¥I5), TN 37 CARIEAENF E S min. 85T A S50
AN 100 pL Fic B 451 L-DOPA ¥R, 1E 37 ‘CAR
RAEKEEE 5 min, TIK 475 nm R e 6
(A) fH. B BRI 3K, #%EFRAX R
FEREEHIHIZ, I SPSS #AF 5 1Cso 1

R =1— (4 gmn—A mrawn)/ (A wan—A 5eanpa)
3 BERE5HH
31 HHMEFE

e 1. mELERHA, [off -6.1 (c 0.1,
MeOH); IR vi> (em™): 3 392, 2 921, 1 700, 1 617,
1449; UV A" (nm): 230, 260, 275; 7 254 nm %

ax

SMT I HE =B, 5 1% FeCls-EtOH i 771 e )3 2 BH
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P, IEIZALE Y R S AR E M Fa K . HR-ESI-
MS il i B R HAE 7+ 5 T IR m/z 483.187 8 [M—
H]™ GH5{A 483.1872, CasH3i01), $mirTUk
C23H3011, ANEFIEN S,

&) 11 TH-NMR i (£ 1) 6y 7.01 (2H,
s) PLIAE BC-NMR H oc 168.3CGHRIE(5 5 ), 146.5
(20), 139.8, 121.1, 110.2 (2C) N¥& & FEEIEAFAE(S
S, NSRS 1 NEE TS, 'TH-NMR
£1 &4 189H-NMR F1BC-NMR #{E (500/125 MHz,

Methanol-ds)
Table1 'H-NMR and 3C-NMR data of compound 1
(500/125 MHz, Methanol-ds)

Az Sn dc
1 135.3
2 5.66 (1H, brs) 127.1
3 2.06 (1H, m), 1.81 (1H, m) 27.8
4 1.47 (1H, m) 46.3
5 1.92 (1H, m), 1.21 (1H, m) 24.8
6 2.23 (1H, m), 1.97 (1H, m) 27.7
7 4.06 (2H, m) 73.8
8 732
9 1.13 (3H, s) 272
10 1.13 (3H, s) 26.2
Gle-1' 425 (1H, d, J=7.8 Hz) 102.4
Glc-2' 3.23 (1H, m) 75.1
Glc-3' 3.39 (1H, m) 78.0
Glc-4' 3.39 (1H, m) 71.9
Glc-5' 3.51 (1H, m) 754
Glc-6' 4.53 (1H, dd, J=11.9, 1.9 Hz), 64.8
4.41 (1H, dd, J=11.9, 6.1 Hz)
galloyl-1" 121.4
galloyl-2"/6" 7.01 (2H, s) 110.2
galloyl-3"/5" 146.5
galloyl-4" 139.8
galloyl-7" 168.3

W1 0u3.23~4.53 L 7 MRFE S, NEIEREESRHE
{55104, 454 BC-NMR 1 oc 1024, 75.1, 78.0, 71.9,
75.4, 64.8, HEMNZALEYIh S A ENER: . ou 425
(1H, d, J=7.8 Hz) NHumEEm 155, RIEHES
WAL J = 7.8 Hz W ANZFE A R B0 Bt Y. 7
DEPTQ it dc 135.3, 127.1 NIERERIE S, oc 73.8,
73.2 9 2 ANEEBH RS 5, 6c27.2,262 92
ANHIBRIES, oc 27.8, 27.7, 24.8 N 3 ANV HH LAk
&%, 5F BRI RN AR EE 1
A a-fAMIEER: . 7E 'H-'H COSY i (& 1) i,
H-2/H-3 (dn 5.66/2.06, 1.81), H-3/H-4 (6 2.06, 1.81/
1.47), H-4/H-5 (ou 1.47/1.21), H-5/H-6 (on 1.21/2.23,
1.97) fFEADGME, th4h, HMBC i H SR on 4.06
5 6¢ 135.3,127.1, 27.7, 6u 1.13 5 6¢ 73.2, 46.3 17
TEIFEA G, FRIEZ AR EH 1A a-fAH
WEt, 3 H a-Fa B R C-7 5 SCHRA EL AL TR,
IR AFAE 2 R WO, JE I kAT BEIE /) C-7 i1
W L TR AH TS o EAMEAL S 1 1) HMBC i IR
O 4.06 5 6c 102.4, 0y 4.53,4.41 5 5c 168.3 fE{EIL
FEAHDG, DRMCUFER T o-fATHBEREN C-7 SR 0E 1)
C-1Pi A AE, WETEBESH AR C-6f MR
FIE. B “2.27 TS5k, KAk SR (1)
FTAEYD'S D% %0 B 6T IR AT 2R 4038 5 HPLC A8 I
(B IS TRV A B e — 0 (1 2), B A &4 v A e
XA BN D AL, PR R TR e C-4 7 1
R, BRI E S 1 XA, BCD R,
48 MR S5EY) 1 sei At ZoE s —2 (]
3). LR LATIR, WEEL ST 1 N (45)-0-
terpineol-7-O-B-D-(6-O-galloyl) glucopyranoside, fi
KONTMHEER A, SER LR 1.

&Y 2. HERA; ESI-MS m/z: 169.018 0
[IM—H]", ¥ C;H¢Os. 'H-NMR (500 MHz,
Acetone-ds) 0: 7.11 (2H, s, H-2, 6); '3C-NMR (125
MHz, Acetone-de) J: 121.4 (C-1), 109.2 (2C, C-2, 6),

OH OH
HO OH K‘
07 o
O o
HO
HO 0

H

1 L&Y 1 BEMRXE HMBC (— ). 'H-'H COSY (=) #HXEi%
Fig. 1 Chemical structure and key HMBC (- ), 'H-'H COSY (=) correlations of compound 1
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Fig. 2 HPLC comparison figure of compound 1 derivatives

and of D-glucose derivatives

N — Exp.ECDof1
........ Cal. ECD of (45)
— = Cal. ECD of (4R)

Ag/(M"-em™)

200 300 400
A/nm

3 L&Y 1 MENAHE ECD Eif

Fig. 3 Experimental and calculated ECD of compounds 1
145.1 (2C, C-3, 5), 137.9 (C-4), 168.4 (C-7). DL I3k
P 5 SR E — 20, MU R A 2 R E TR

&Y 3: AENK; ESI-MS m/z: 183.030 0
[M—H], 4T3 CsHsOs. 'H-NMR (500 MHz,
Methanol-ds) o: 7.04 (2H, s, H-2, 6), 3.81 (3H, s,
-OCH3); '3C-NMR (125 MHz, Methanol-ds) o:
121.5 (C-1), 110.1 (2C, C-2, 6), 146.5 (2C, C-3, 5),
139.8 (C-4), 169.0 (C-7), 52.2 (-OCH3). LA F#iE 5
SCHRARE — 07, MU A 3 NI B T IR .

WEY) 4: WIEETERHAR; 'H-NMR (500
MHz, Methanol-ds) : 7.25 (1H, d, J = 3.1 Hz, H-6),
6.95 (1H, dd, J = 8.9, 3.1 Hz, H-4), 6.77 (1H, d, J= 8.9
Hz, H-3); '3C-NMR (125 MHz, Methanol-ds) 6: 113.9
(C-1), 150.5 (C-2), 116.0 (C-3), 124.6 (C-4), 156.4 (C-5),
118.7 (C-6), 173.4 (C-7). LA L Ed¥5-5 SCiik#faE — (8],
HUEE B EY) 4 8 2,5- AR

&Y 5: AERAR; ESI-MS m/z: 153.023 0
[IM—H], 4 Fx® CHeOso 'H-NMR (500 MHz,
Methanol-ds) 6: 7.43 (1H, d, J = 2.0 Hz, H-2), 7.41
(1H, dd, J = 8.1, 2.0 Hz, H-6), 6.79 (1H, d, J= 8.1 Hz,
H-5); BC-NMR (125 MHz, Methanol-ds) 6: 123.5
(C-1), 115.7 (C-2), 146.0 (C-3), 151.4 (C-4), 117.7
(C-5), 123.8 (C-6), 170.5 (C-7). VA EEHE 5 ChkIRiE
—H), WS ENAEY) S AR ILAIR .

tEY 6: FIER AR ESI-MS m/z: 301.000 1
[IM—H], 4T3\ Ci4sHeOs. 'H-NMR (500 MHz,
DMSO-ds) J: 7.44 (2H, H-5, 5); 3C-NMR (125 MHz,
DMSO-ds) 0: 107.1 (2C, C-1, 17), 136.0 (2C, C-2, 2'),
140.4 (2C, C-3, 3", 150.3 (2C, C-4, 4'), 109.5 (2C,
C-5,5", 111.9 (2C, C-6, 6'), 161.5 (2C, C-7, 7). L L
K 5 SRR IE — B0, W e A 6 AR -

tea&Y 7. AE KR ESIMS miz
447.055 9 [M—H]", 433\ C20H16012. 'H-NMR (500
MHz, DMSO-ds) d: 7.74 (1H, s, H-5), 7.47 (1H, s,
H-5%, 5.46 (1H, d, J = 1.5 Hz, Rha-H-1"), 4.01 (1H,
brs, Rha-H-2"), 3.85 (1H, dd, J = 9.4, 3.3 Hz, Rha-
H-3"), 3.55 (I1H, m, Rha-H-5"), 3.33 (1H, t, J = 9.4
Hz, Rha-H-4"), 1.14 (3H, d, J = 6.2 Hz, Rha-H- 6");
3C-NMR (125 MHz, DMSO-ds) J: 108.2 (C-1), 136.7
(C-2), 141.1 (C-3), 146.4 (C-4), 111.6 (C-5), 114.5
(C-6), 159.0 (C-7), 107.5 (C-17), 136.4 (C-2'), 139.5
(C-3"), 148.7 (C-4"), 110.4 (C-5"), 111.7 (C-6"), 158.9
(C-7), 100.2 (Rha-C-1”), 71.8 (Rha-C-2"), 69.9
(Rha-C-3"), 70.1 (Rha-C-4"), 69.9 (Rha-C-5"), 17.9
(Rha-C-6"). LA F#¥E 5 Cik il — Y, Hse
WEY T N 4-0-0-L-FR 2 WEIE-HAER

&Y 8: HERA; ESI-MS m/z: 331.069 6
[M_H]f, /\¥f€ Ci13Hi16010- 'H-NMR (500 MHz,
Methanol-ds) J: 7.10 (4H, s, a, B-galloyl-H-2, 6), 5.14
(1H, d, J= 3.7 Hz, a-Glc-H-1), 4.57 (1H, dd, J=11.9,
2.1 Hz, H-0-Glc-6a), 4.56 (1H, d, J = 7.9 Hz, p-Gle-
H-1), 450 (1H, dd, J = 11.9, 2.1 Hz, B-Glc-H-6a),
4.40 (1H, dd, J = 11.9, 4.9 Hz, p-Glc-H-6b), 3.38 (1H,
dd, J=11.9, 5.5 Hz, 0-Glc-H-6b), 4.08 (1H, ddd, J =
9.3, 4.9, 2.1 Hz, B-Glc-H-5), 3.73 (1H, t, J = 9.3 Hz,
B-Glc-H-4), 3.62 (1H, m, 0-Glc-H-5), 3.48~3.42 (4H,
m, a-Gle-H-2, 3, 4, B-Gle-H-3), 320 (1H, m,
B-Glc-H-2); BC-NMR (125 MHz, Methanol-ds) ¢:
121.4 (C-B-galloyl-1), 121.3 (C-a-galloyl-1), 110.4
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(2C, C-B-galloyl-2, 6), 110.3 (2C, C-a-galloyl-2, 6),
146.3 (4C, C-a, B-galloyl-3, 5), 139.8 (C-B-galloyl-4),
139.7 (C-o-galloyl-4), 168.6 (C-B-galloyl-7), 168.5
(C-a-galloyl-7), 97.8 (C-p-Glc-1), 93.8 (C-a-Glc-1),
75.3 (C-B-Gle-2), 71.7 (C-0-Glc-2), 77.7 (C-p-Glc-3),
74.6 (C-0-Glc-3), 71.6 (C-B-Glc-4), 70.8 (C-a-Glc-4),
76.0 (C-B-Gle-5), 73.5 (C-a-Gle-5), 64.9 (2C, C-a,
B-Glc-6). LA H¥s 5 3ChikkaE — 52, et
“Y 8N 6-0-B B T IR-F &I HE T

WED9: HEMA; ESI-MS m/z: 423.095 5
[M_H]f, /\¥ﬁ Ci9H20011 TH-NMR (500 MHz,
Methanol-ds) 0: 7.12 (2H, s, galloyl-H-2, 6), 6.93 (2H,
d, J=8.9 Hz, H-2', 6"), 6.62 (2H, d, J = 8.9 Hz, H-3",
5,471 (1H, d, J = 7.4 Hz, Glc-H-1), 4.57 (1H, dd, J =
11.9, 2.0 Hz, Glc-H-6a), 4.43 (1H, dd, J = 11.9, 6.8
Hz, Glc-H-6b), 3.70 (1H, m, Glc-H-5), 3.50~3.42
(BH, m, Glc-H-2 ~ 4); !BC-NMR (125 MHz,
Methanol-ds) d: 103.8 (C-Glc-1), 75.5 (C-Glc-2), 77.9
(C-Glc-3), 71.8 (C-Gle-4), 75.0 (C-Glc-5), 64.9
(C-Glc-6), 153.8 (C-1), 116.7 (C-2/, 6", 110.3 (C-3',
59, 152.4 (C-4"), 121.4 (C-galloyl-1), 119.4 (2C,
C-galloyl-2, 6), 146.5 (2C, C-galloyl-3, 5), 139.9
(C-galloyl-4), 168.2 (C-galloyl-7). LA % 5 CHk
Ol — ), MEEENEY 9 N 6-0-K & T Ik RE
ESE

WEY 10 ETEMBAK; ESIMS m/z:
453.107 2 [M—H] ", 4313\ C20H2,012. 'H-NMR (500
MHz, Methanol-ds) 6: 7.10 (2H, s, galloyl-H-2", 6"),
6.94 (1H, d, J= 8.7 Hz, H-6), 6.43 (1H, d, /= 2.7 Hz,
H-3), 6.18 (1H, dd, J = 8.7, 2.7 Hz, H-5), 4.68 (1H, d,
J =174 Hz, Glc-H-1), 4.54 (1H, dd, J = 11.8, 2.0 Hz,
Glc-H-6"a), 4.43 (1H, dd, J=11.8, 6.4 Hz, Glc-H-6'b),
3.78 (3H, s, H-3-OCH3), 3.65 (1H, m, Glc-H-5"),
3.49~3.46 (3H, m, Glc-H-2’, 3', 4); BC-NMR (125
MHz, Methanol-ds) J: 141.0 (C-1), 152.0 (C-2), 101.8
(C-3), 154.8 (C-4), 107.7 (C-5), 120.4 (C-6), 104.4
(C-Gle-19), 75.0 (C-Gle-2%), 77.7 (C-Gle-3%), 71.7
(C-Glc-4), 75.6 (C-Glc-5"), 64.7 (C-Glc-6"), 121.4
(C-galloyl-1"), 110.3 (2C, C-galloyl-2"”, 6"), 146.5
(2C, C-galloyl-3", 5"), 139.9 (C-galloyl-4"), 168.2
(C-galloyl-7"), 56.5 (C-3-OCH3). LA %4l 5 ik
E—302Y, BEEEEY 10 F 4-F2FE-2- A SR
3-1-0-B-D-(6"-O-15 & Tt Al I B 17

A& 11: JER R ESI-MS m/z: 353.086 1
[M—H], T3 CisHisOoo 'H NMR (500 MHz,
Methanol-ds) J: 7.58 (1H, d, J = 15.9 Hz, H-7"), 7.05
(1H, d, J = 1.9 Hz, H-2", 6.95 (1H, dd, J = 8.2, 1.9
Hz, H-6", 6.78 (1H, d, J = 8.2 Hz, H-5"), 6.32 (1H, d,
J = 15.9 Hz, H-8", 5.36 (1H, m, H-3), 4.13 (1H, td,
J = 8.6, 4.2 Hz, H-5), 3.68 (1H, dd, J = 8.1, 3.0 Hz,
H-4), 2.91~1.93 (4H, m, H-2, 6); BC-NMR (125
MHz, Methanol-ds) d: 74.5 (C-1), 41.1 (C-2), 68.6
(C-3), 72.9 (C-4), 70.6 (C-5), 36.8 (C-6), 176.0 (C-7),
128.0 (C-1, 115.1 (C-2"), 146.7 (C-3'), 149.4 (C-4"),
116.5 (C-5'), 122.9 (C-6"), 146.8 (C-7", 115.8 (C-8"),
169.0 (C-9). VL FHdh 550kl — 80>, #e
&9 11 REEERS .

EY12: IREEOKA; ESI-MS m/z: 609.150 2
[M_H]f, /\¥:T:t C27H30016- TH-NMR (500 MHz,
Methanol-ds) o: 7.67 (1H, d, J = 2.1 Hz, H-2'), 7.63
(1H, dd, J = 8.5, 2.1 Hz, H-6'), 6.87 (1H, d, J = 8.5
Hz, H-5", 6.38 (1H, d, J = 2.0 Hz, H-8), 6.19 (1H, d,
J=12.0 Hz, H-6), 5.11 (1H, d, J = 7.6 Hz, Glc-H-1"),
452 (1H, d, J = 1.3 Hz, Rha-H-1"), 3.81 (1H, m,
Gle-H-6"a), 3.65 (1H, m, Glc-H-6"b), 3.56~3.26
(8H, m, Glc-H-2"~5", Rha-H-2""~5""), 1.13 (3H, d,
J = 62 Hz, Rha-H-6"); BC-NMR (125 MHz,
Methanol-ds) J: 158.4 (C-2), 135.6 (C-3), 179.3 (C-4),
162.9 (C-5), 99.9 (C-6), 166.0 (C-7), 94.9 (C-8), 159.3
(C-9), 105.6 (C-10), 123.1 (C-1, 116.0 (C-2", 145.8
(C-3"), 149.8 (C-4"), 117.7 (C-5"), 123.6 (C-6"), 104.7
(Gle-C-1"), 75.7 (Gle-C-2"), 78.1 (Gle-C-3"), 72.1
(Gle-C-4"), 77.2 (Gle-C-5"), 68.5 (Glc-C-6"), 102.4
(Rha-C-1""), 72.2 (Rha-C-2""), 71.4 (Rha-C-3""), 73.9
(Rha-C-4""), 69.7 (Rha-C-5""), 17.9 (Rha-C-6""). Ll_E
s 5 SRR E — B0, MU E A 12 AT

&Y 13: HERA; ESI-MS m/z: 509.129 4
[M_H]f, /\¥‘ﬁ Ca3H260135 'H-NMR (500 MHz,
Acetone-de) 0: 7.14 (2H, s, H-2",6"), 7.00 (1H, d, J =
1.8 Hz, H-2), 6.85 (1H, dd, J = 8.1, 1.8 Hz, H-6), 6.80
(1H, d, J = 8.1 Hz, H-5), 4.64~4.59 (2H, m, H-9,
Glc-H-1"), 4.44 (1H, d, J = 9.5 Hz, H-7), 3.69~3.65
(2H, m, Glc-H-3", 5'), 3.58 (1H, dd, J = 9.6, 8.9 Hz,
Gle-H-4"), 3.41 (1H, dd, J = 12.3, 2.3 Hz, Glc-H-6"),
3.34 (1H, dd, J = 12.3, 5.0 Hz, Glc-H-6b), 3.16 (1H,
dd, J=9.5, 7.8 Hz, Glc-H-2"); '*C-NMR (125 MHz,
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Acetone-de) 0: 128.8 (C-1), 111.4 (C-2), 147.8 (C-3),
146.6 (C-4), 114.8 (C-5), 120.5 (C-6), 79.1 (C-7), 78.5
(C-8), 63.4 (C-9), 98.2 (C-Gle-1"), 81.2 (C-Glc-2,
73.4 (C-Glc-3"), 70.6 (C-Glc-4"), 75.6 (C-Glc-5"), 60.6
(C-Glc-6"), 120.2 (C-galloyl-1"), 109.0 (2C, C-galloyl-
2".6"),145.1 (2C, C-galloyl-3", 5, 138.2 (C-galloyl-
4"), 166.4 (C-galloyl-7"), 55.5 (C-3-OCHa). PA_ %4
5wkl -5, wuEhaem 13 K
macropteranthol.

A 14: BEHAK: ESI-MS m/z: 679.369 3
IM—H], ¥ CiHs6012. '"H-NMR (500 MHz,
Methanol-ds) o: 5.38 (1H, d, J = 8.1 Hz, Glc-H-1"),
5.33 (1H, m, H-12), 4.09 (1H, td, J = 10.9, 4.9 Hz,
H-2), 3.82 (1H, m, Glc-H-62), 3.68 (1H, m,
Glc-H-6'd), 3.41 (1H, m, Glc-H-4"), 3.36~3.34 (2H,
m, Glc-H-2', 3", 3.27 (1H, d, J = 3.7 Hz, H-19), 3.06
(1H, brs, H-18), 2.88 (1H, d, J = 9.7 Hz, H-3), 1.43
(3H, s, H-23), 1.30 (3H, s, H-27), 0.95 (9H, m, H-25,
29, 30), 0.77 (3H, s, H-26); '3C-NMR (125 MHz,
Methanol-ds) o: 48.7 (C-1), 69.1 (C-2), 84.2 (C-3),
50.5 (C-4), 57.6 (C-5), 21.4 (C-6), 33.2 (C-7), 39.7
(2C, C-8, 10), 48.2 (C-9), 24.7 (C-11), 124.8 (C-12),
144.4 (C-13), 40.8 (C-14), 29.4 (C-15), 28.4 (C-16),
47.1 (C-17), 45.1 (C-18), 82.4 (C-19), 35.9 (C-20),
29.5 (C-21), 33.9 (C-22), 25.2 (C-23), 180.6 (C-24),
17.6 (C-25), 15.2 (C-26), 24.9 (C-27), 178.5 (C-28),
28.6 (C-29), 24.8 (C-30), 95.6 (C-Glc-1"), 73.9
(C-Glc-29), 78.3 (C-Glc-3%), 71.1 (C-Glc-4"), 78.6
(C-Glc-Sﬁ 62.4 (C-Glc-6"). LA EH¥iE 5 CikfiiE—
28, WA 14 A 28-B-D-glucopyranosyl-
20,3B,19a-23-trihy-droxyolean-12-ene-24,28-dioic acid.

WA 15 AEHAK: ESI-MS m/z: 567.207 3
[M_H]f, ﬁ:}“?ﬁ Ca7H360135 'H-NMR (500 MHz,
Methanol-ds) 6: 6.76 (2H, s, H-2', 6"), 6.74 (2H, s,
H-2,6),5.04 (1H, d, J=8.2 Hz, H-7), 5.01 (1H, d, J=
8.2 Hz, H-7"), 4.22 (1H, d, J = 7.6 Hz, B-Xyl-H-1),
3.94 (1H, dd, J=10.0, 4.5 Hz, H-9), 3.87 (6H, s, H-3,
5-OCHz3), 3.86 (6H, s, H-3', 5-OCH3), 3.79 (1H, m,
B-Xyl-H-5), 3.74 (1H, m, H-9") 3.64 (1H, dd, J = 11.7,
3.8 Hz, H-9"), 3.54~3.47 (2H, m, H-9, B-Xyl-H-4),
330 (1H, m, B-Xyl-H-3), 3.22 ~3.17 (2H, m,
B-Xyl-H-2, 5), 2.44~2.38 (2H, m, H-8, 8'); 3C-NMR
(125 MHz, Methanol-ds) J: 134.2 (C-1), 104.7 (C-2,

6), 149.2 (C-3, 5), 136.0 (C-4), 84.4 (C-7), 52.0 (C-8),
69.1 (C-9), 134.2 (C-1", 104.9 (C-2’, 6", 149.3 (C-3/,
5", 136.2 (C-4"), 84.2 (C-7"), 54.3 (C-8"), 67.0 (C-9"),
56.9 (C-3, 5-OCH3), 56.8 (C-3', 5-OCHs), 105.2
(C-B-Xyl-1), 75.0 (C-p-Xyl-2), 77.9 (C-B-Xyl-3), 71.2
(C-B-Xyl-4), 67.0 (C-B-Xyl-5). LA %l 5 ik kiE
— 329, W% EAY) 15 9 (7S,8R,7'R,8'S)-icariol
Ar-9-O-B-xylopyranoside.

&P 16: IR A; ESI-MS m/z: 521.203 0
[M_H]f, /\¥ﬁ Co6H34011 5 TH-NMR (500 MHz,
Methanol-ds) 0: 6.79 (1H, d, J = 1.8 Hz, H-2"), 6.74
(1H, d, J = 8.0 Hz, H-5'), 6.64 (1H, s, H-8), 6.63 (1H,
dd, J=8.0, 1.8 Hz, H-6'), 6.18 (1H, s, H-5), 4.12 (1H,
d, J = 7.8 Hz, Glc-H-1"), 4.07 (2H, m, H-4, 3a), 3.83
(1H, dd, J = 11.9, 2.1 Hz, Glc-H-6"a), 3.79 (6H, s,7,
3-OCHj3), 3.74 (2H, m, H-2a), 3.65 (1H, dd, J = 11.9,
5.7 Hz, Glc-H-6"b), 3.36 (1H, m, Glc-H-4"), 3.28 (1H,
t, J = 8.9 Hz, Glc-H-3"), 3.24~3.18 (3H, m, H-3a,
Gle-H-2", 5"), 2.83 (2H, m, H-1), 2.08 (1H, m, H-2),
1.84 (1H, m, H-3); '3C-NMR (125 MHz, Methanol-ds)
J9: 33.8 (C-1), 39.5 (C-2),65.2 (C-2a), 45.9 (C-3), 69.5
(C-3a), 47.9 (C-4), 117.3 (C-5), 145.8 (C-6), 147.1
(C-7), 112.4 (C-8), 129.1 (C-9), 134.3 (C-10), 138.6
(C-17, 114.3 (C-2", 148.9 (C-3"), 145.1 (C-4"), 116.1
(C-5%, 123.1 (C-6"), 105.1 (C-Glc-1"), 75.1 (C-Glc-2"),
77.8 (C-Gle-3"), 71.6 (C-Glc-4"), 78.1 (C-Glc-5"),
62.7 (C-Glc-6"), 56.4 (C-7-OCH3), 56.5 (C-3'-OCH3).
DA 3 5 ol — 2080, HeS ey 16
(+)-isolariciresinol-3a-O-B-D- glucopyranoside.

WEW1T: AFK; ESI-MS m/z: 188.037 2
[M—H], T3 CioH;NOs;. 'H-NMR (500 MHz,
DMSO-ds) : 8.08 (1H, d, J = 8.1 Hz, H-5), 7.95 (1H,
d, J= 8.4 Hz, H-8), 7.70 (1H, t, J = 7.7 Hz, H-7), 7.36
(1H, t, J = 7.5 Hz, H-6), 6.64 (1H, s, H-3); '3C-NMR
(125 MHz, DMSO-ds) 6: 140.0 (C-2), 109.8 (C-3),
177.1 (C-4), 123.9 (C-5), 119.7 (C-6), 132.4 (C-7),
124.6 (C-8), 125.7 (C-9), 140.1 (C-10), 163.7 (C-2").
DA E 3 5 iAol — 208, WS ET 17 N
transtorine.

&Y 18 Atdd (FED; ESI-MS m/z:
341.106 9 [M—H]", %> T3 C12H2:011. "H-NMR (500
MHz, Methanol-ds) 6: 5.4 (1H, d, J = 3.0 Hz, Glc-H-
1), 4.13 (1H, d, J = 8.3 Hz, Fru-H-3), 4.02 (1H, t, J =
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7.7 Hz, Fru-H-4), 3.87~3.69 (7H, m, Fru-H-5, 6,
Gle-H-3', 5", 6'), 3.64 (2H, dd, J = 12.9, 17.0 Hz,
Fru-H-1), 3.46 (1H, d, J = 6.8 Hz, Glc-H-2'), 3.40
(1H, dd, J = 12.1, 6.2 Hz, Glc-H-4); 3BC-NMR (125
MHz, Methanol-ds) J: 63.7 (C-Fru-1), 105.1 (C-Fru-
2), 78.9 (C-Fru-3), 75.6 (C-Fru-4), 83.3 (C- Fru-5),
63.4 (C-Fru-6), 93.5 (C-Glc-1'), 72.9 (C-Gle- 2), 74.4
(C-Gle-3"), 71.1 (C-Gle-4"), 74.1 (C-Gle-5'), 61.9
(C-Gle-6". LA EXf 5 Sl iE — 2032, #s et
E0 18 IR
32 EREEREGHEIEMENINE R

Fe “2.27 WFTIR 5 5SPATINGE 3 IRECFE41E,
S SRR BH I 25 MR 1Y 1Cso fEA (0.81£0.32)
mmol/L, 154 2 f it S BRI EL A i e 4 E
ICso fti v (86.05+0.27) mmol/L, HAbLEWITE 20
mmol/L A &7~ tH X B S R I AR
4 it

AHIF T MBS PH A H- 80% FF AR B Hh 43
BRI 18 MEEY, HAbZmAE 124~ KIERE
34N HABZE 3 A4 FTAA YN E RZIEY)
AR, KAk e e &Y, st
MHER Ao [FIRS R G 2 ARG RS 2 R
FH R, T S 2, Pl 0 ) 90 T DA 3 o S B R S 2
Rl et G, TS S RSBGPS A s
IS Ah MM, BB TR AR S S
FREGZE &, AT R iR 2 BRI e P . (H2
HEEE, a3, 8. 100 15 21ba2 (ke
T MATAEY, HFHAED 100 15 BFREME
A TR TR, (HESZRR IS T %
BT, HENE5EE TR 7 AREEY B S
PIRHAR KA K, BRI Rk FRdt— P9t
X LR AR LT T oA A R DA AR
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