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Chemical constituents from leaves of Rhus chinensis
Mill. and their antioxidant activity
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Abstract : To investigate the chemical constituents of Rhus chinensis Mill. leaves , fifteen compounds were isolated and purified
from 95% ethanol extract of Rhus chinensis Mill. leaves by silica gel column chromatography, Sephadex LH-20 column chro-
matography and semi-preparative high performance liquid chromatography. The structure of the compounds was determined
based on their physicochemical properties and spectral data. These compounds included 3-hydroxy-5-methylphenol 1-0-8-D-
(6'-benzoyl) glucopyranoside (1), p-hydroxyphenylethanol (2) , pinoresinol (3),(3S,5R,6S,7EF)-3,5,6-trihydroxy-7-me-
gastigmen-9-one (4) ,syringaresinol (5) ,phloracetophenone (6) ,rhusflavone (7) ,dehydroemitol (8) ,quercetin (9) ,ethyl
gallate (10) ,7S, 8 R-dihydrodehydrodiconiferyl alcohol (11) , agathisflavone (12) ,4,6-dihydroxy-2-0-( 8-D-glucopyranosyl )
acetophenone (13) ,3-hydroxy-5-methylphenol 1-0-8-D-(6'-galloyl) glucopyranoside(14) ,and debiloside A(15). Compound
1 was a new compound, and compounds 2,4,6,7,8,13 and 15 were isolated from Rhus for the first time. The results of DPPH
and ABTS radical scavenging experiments showed that compounds 9,10,11 and 14 showed good scavenging activities against
DPPH and ABTS radicals,among which compounds 9 and 10 showed the most significant scavenging activities, which were
stronger than positive control (Ve).
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Ry 3200 W RIS 1 R ok A B4 35 1 B, AR SO
ERIRAI BT T RGN AL B9, JF X 40 B 4
TE WAL S WHEAT T ARSI AR TE VRS54
TER AR R A (A2 LIS FEA

1 EE5FZE

1.1 RXF 5|

Bruker AV-400 MHz #% 4 $t 9 {3 (1% [ 45 & v
INT]) 3 Agilent 6200 Series TOF R {Y ( 28 [H 2 HEE
5] ) 5 Agilent 1260 5 OB AR (0, 154X ( 56 [ 42 HE4E
/A T]) s Frontier MIR e HL A5 46 2T 2R Sl 1% 43 (56 5
PG IR B A A BR A 7] ) ; Lambda 650 424 a[ bl
ST (REMESR IR M AR AR s 23
RERE bR A (77 15 28 R A BR 53 4120 7)) ; ZORBAX
SB-C o2 il £ 4 1% A (9. 4 mm x 250 mm,5 pm);
Sephadex LH-20 %] SAME&E I (Fi 22 T PE T8 F ) 5
FEZATRERE (80 ~ 100,200 ~300 H ) FIEEME GF,s, 38
EtR (B TARAR) .

2,2- T SE-1-= R B R JJF (DPPH) (4 )% =
96% , I iy & e AR AE AL B A R A AL #t5
D807297-100 mg) ; L-HidR MR (V) ( F A bk Az
R A R AL 445 A800299-250 mg) 52,2"-Hk
R (3- AT HEMER-6-fii 1R ) —%icEh (ABTS) &l
PR & (B s RAEWEARARAA, #5:
SO119) 5 FH B A i ik . — S H e . &R ST (93 B
aff, B RHBHECA RAR]) o
1.2 #&Wire

ERJRAIE T 2022 4 11 F g B AR, 220
P AR Ml R 2 B A | AR S S R LR IR B A )
AR (Rhus chinensis Mill. ) BT AL M- A YIAE
PRAS (YFM-20221118 ) £ J5C7E 3 e A b K 2% 5 E L
SREATY 7 il RO ST
1.3 BHZE
1.3.1 #ERE5 5

AT 7 19 kg By#E e, 11 95% L BEve
RARI3 R(BFR 24 0,35 L) SR BOR MR 46 5 15 3=
B (2.8 kg) o MK A LR OB VIE T Bk AT
AR, A 22 WO W v 4 T 1, 459 30 4 Tl kA (1

029 g) \LMRLTRAA(352 g) (IE T EEAH (572 g) o MK
LR L TRAH (340 g) FHRE AT €033 X B, A Jh k- 2
PR TR (1:0—0:1) (LR L BE-H EE(20: 1—1:1) 6
JEVEE 455 8 AN (Fr. 1 ~8) , Fr.4(20.6 g) #l
FARER ATl , B - R 415 (500 1—1: 1) ik
TR EEVEIL 455 8 N4l (Fr.4-1 ~4-8) , Fr.4-6
(8.7 g) Zead i oAt i, — G FH - FH B2 (201 1— 1
1) BREEVERG , 38 i > 1 45 HPLC (35% /7K ) 26
S skEY 8(10.4 me, iy, =15.2 min) , Fr.4-7
(2.2 g) Zad BERCAHE Al , AP Be-EE(L: 1),
i 3t 2 4l 4 HPLC(20% H s/ 7K ) itk 15 24k &9 2
(9.5 mg,t, =15.1 min) ALAD) 6(5. 2mg, ¢, =25.
0 min) . Fr.5(18.3 g) il i il oA €83, — 50 Je-
FHEE(30: 1—1: 1) B EE VR, 15 8] 5 A2 55 (Fr. 5-1-
1 ~5-1-5), Fr.5-1(4.4 g) &l A a3k, — W
Pi- PR CIR (200 1—1: 1) BREEVR ML, 15381 5 4 5
(Fr.5-1-1 ~5-1-5) . 444 3(10.3 mg) i i ik g
FEAOTE A7 e - I (82 1) A2 43 Fr. 5-1-2(602. 5
mg) H17533, Fr.5-1-3(593. 6 mg) i i 5 AT 4335
(B 1525 4(7.8 mg) FfLGH 5(33.5
mg) . Fr.52(5.1 g) & rt etk A, — & H k-4
2 OB (10: 1—1: 1) BBV, #55] 6 4~41 43 (Fr. 5-
2-1 ~52-6), Fr.5-2-2(630.3 mg) i i fif e A1 £6, 1%
AN GE- IR (300 115 1) A BE PR, P38 2o > 1
#% HPLC(25% W /K ) difb 5 24L& 4 10 (71. 2
mg,t, =24.6 min), Fr.5-2-5(773.8 mg) i i BE i
FEfa 3 (FH ) , FE3E > i & HPLC (38% H1EE/7K )
aifb B2 59 11(5.5 mg, i, =24.8 min) , Fr.5-
3(4.1 g) 38 i B A 3 (B ) 33165 9
(9.1 mg), Fr.54(1.9 g) il BERAEEIE (R ,
BE] 7 AU (Fr. 54-1 ~54-7), Fr.54-5(71.8
mg) H A 435, S be- RN EE (150 11
D) BREEVERL, A 24659 7(17. 8 mg), Fr. 546
(61.3 mg) il i 214 HPLC(58% H g/ /K ) 4lifb i
FMLEW12(7 mg, 1, =16.9 min) , Fr.6(66.4 ¢)
i kA g, A - EE(15: 110 1) BREE
VEWL, 453 7 AN 43 (Fr. 6-1 ~6-7), Fr.6-3(18.2
g) il AT, A - R EE(15: 1—1: 1)
FREEVEME 453 5 A2 53 (Fr. 6-3-1 ~6-3-5) , Fr. 6-
3-2(1.4 g) iE T BE R AE (it (FH ) | B2t il &
HPLC (58% W g/ 7K) aifb i3 24 59 1(4. 1 mg, 1,
=11.2 min) . R Fr. 63 MEEF R 5, K
Fr.6-6(8.3 g) 43 A 5 443 (Fr. 6-6-1 ~6-6-5),
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Fr.6-6-3(935.5 mg) i 1o B¢ AT (0 33 () , FR 48
il 4 HPLC(25% W /7K ) glifk A3 2 k&4 13
(74.2 mg,t; =10.4 min) , Fr.7 ~50 ¢) @i rER
g, S P be-HI I (100 11 1) BB EE VRN , 15 3]
TAHSGR(Fr.7-1 ~7-7) , Fr.7-6(3 g) i o B AT
ok (L) 1558) 5 N5 (Fr. 7-6-1 ~7-6-5) , Fr.
7-6-4(87.3 mg) if i 2K il 45 HPLC (35% H /7K )
aifb 152k 549 14(4.7 mg,t;, =6.7 min) , Fr.7-6-
1(121. 6 mg) i@ id>F £ HPLC(25% HIlE//K) 4lifk,
BELA Y 15(7. 8 mg,t, =21.0 min) ,
1.3.2 #HAAFMIG L
1.3.2.1 DPPH [ H B30 B 6 M A

TC A [] e B2 AR i W (500,250 125 .62, 5
31.25 pg/mL) 100 wL 5 0.2 mmol/L [ DPPH ¥4k
100 pL fimA 96 fLEGHRAR H, EEDE S 30 min Ji5, 78
517 nm NERSCEAE (A, ) , HEEAT DPPH 59
25 )RR 0 WO BE A (A ), 45 MR BE A i VRN
PRt Ay X6 EZEL 05 WG BE AL (A, ), Ve AR BRI X
MRLEA 3 IR IR (1) 1155 DPPH | i BEIEBR
HR(R)™ . SRJERIH SPSS 27. 0 Gt 4k BEAT ¥t
B2 T = N (O 8

R=[1-(A,-A,)/ A, ] x100% (1)
1.3.2.2  ABTS [ 535 BTG A 00

T ABTS S Ak a0 6 e, 44 HR
UL BT 05 R & Y B 2 (500,250,125
62.5.31.25 wg/mL) , B 10 pL A5 %W A 200 pl
ABTS TAEWAENFEShAL, HEE AN ABTS TAEWAE R
25 PN RE 2% e JEE AR it U VRO PR A A R BRAH R
B TE S5 min J5 , 8 FHEEARCAE 734 nm 400 5 1
TR, DLV AE R FHMEXT IR SEER &R 3 ik, #i I|
(D) A A R EE R R, SR 5 R SPSS 27.0
G A AT RS AT, 5 1G5, 1H .

2 HR
2.1 ZHHERE
wEM1 LOBARY), 5T iE, HR-ESI-

MS:m/z 389.124 3 [ M-H ]~ (caled for C,, Hy, Oy,
389.123 6) i 5 431 XA Cy Hy, O, AL Ry
10, TR(KBr)wv,, 3 306.2 942 .1 707 .1 600 .1 508 .1
454 13201 281.1 175.1 069 .1 026 .838 ¢cm ™', |
IRFREAE 06 1 7R Ak B W v AT REAE AR R L, TR R RO
F£.'H NMR %1 5,4.89 (1H,d,J =7.4 Hz) , 454
RfE5 (8, 102.1.77.9.75.5.74.8 .72.0 .65.6) , &

WIS PR AEAE | A 2 W, AR 20 380 2 0 o i
JEFES IS HE(J =7.4 Hz) Wil g Y,
SHICIR WL A 1 HEAT R Al 1 HPLC 43047,
H 2 T 5 B RRAE T EL, 800 R D-R AR (o
=18.3 min), @HFGXA 1 PPRATFFS 6,
2.10(3H,s) , kG XA S M HFEAFES o
8.04(2H,m),7.60(1H,t,J =7.4 Hz) ,7.47(2H,t,
J=7.7 Hz) ,6.38(2H,d,J=2.1 Hz) ,6.28(1H,s) ,

“C NMR j¥%fil DEPT i s, fb & ¥ P A7 1 1
MHEAES (8:21.7) ,1 M EA(FS (5. 65.6),
AR LA 5 AN IAF S (8, 102.1,77.9,
75.5.74.8.72.0) , 5 EHEA LI 6 AR AT (S
134.3.130.7.129.6 . 111.3 ,109.5.102.3) ,4 %
W55 (8. 160.0.159.3 141.2 131.3) ,1 g dL(E
2(8.167.9) . HH1(8.129.6) F1(S, 130.7) HES
R

¥ A NMR #dis (FELR 1) 5251k 59 14
FEAR A ) (CD,0D ) Hlf 45 i) NMR 8 b #52, &
B F AR AR . EEX A 1 T C3",
SRS I (S 146.5) M=t 8 2 (8. 129.6) ,
C-2".6"e =i ¥ h (8. 110.2) ) ik 37 ¥ 3 = (8,
130.7) ,C-1"b 2= i i (8 121.3) m i35 % sh =
(8. 131.3),C4" 1 (6. 139.9) Il 5 37 ¥ 5 = (8,
134.3) ,HEWHE &9 1 b C37,4" 5" S 8 ¥
BRI Et, 75 'H-"H COSY j&h H-2"/H-3" H-5"/H-
6" H-4"/H-3" H4"/H-5" Z [a{F1E M M55, s 1S
FIUE 5L, U6 A1 45 B 17 o H-6'/ H-5' H-5'/H4' |
H4'/H3' H3'/H2' H2'/HI'{SSAF M %, e/ 1
HMBC 1 H-6"5 C-1".C4" .C-7",H-6'5 C-5' C-
7", H-1'Y5 C-1 fEfEm ARG, i FiRF R, 2
EA Y1 V2R, i 1, 2 Scifinder %K,
AW ARG W, 5 4 R 3-hydroxy-5-methyl-
phenol 1-0-B-D-'6'-benzoyl ) glucopyranoside , fL-&4)
1 A TE 20 23540 S 8 B I 4 RT3 AT AR 1) IO 9 3%
T2k (www. trew. ac. cn)

a2 [ E K AK;'H NMR (400
MHz,CD,0D)§:7.06 (2H,d, J =8.5 Hz, H-2,6),
6.73(2H,d,J=8.5 Hz,H-3,5) ,3. 71 (2H,t,J =7.2
Hz,H-8),2.74 (2H,t,J =7.2 Hz,H-7) ;" C NMR
(101 MHz,CD,0D) $:130.9(C-1),131.0(C-2,6),
116.1(C-3,5),156.7(C4),39.4(C-7),64.6 (C-
8) o LIS Semk ! A B M AL A Y
RIXFRHR R
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x1 L&Y F014 BZREEHE (400 and 100 MHz,CD;0D)

Table I NMR data of compound 1 and 14 (400 and 100 MHz,CD,0D)
(A 1 14
Position 8, (J in Hz) 8¢ 8y (J in Hz) 8¢

1 - 160. 0 - 160. 1
2 6.38 d(2.1) 102.3 6.35 d(2.3) 102.6
3 - 159.3 - 159.0
4 6.28 s 111.3 6.27 s 111.5
5 - 141.2 - 141.2
6 6.38 d(2.1) 109. 5 6.35 d(2.3) 109.5

5-Me 2.10 s 21.6 2.08 s 21.6
ik 4.89 d(7.4) 102. 1 4.84 d(7.5) 102. 4
2' 3.47 m 74.8 3.46 m 74.9
3’ 3.47 m 77.9 3.46 m 77.9
4’ 3.47 m 72.0 3.46 m 71.7
5’ 3.80 m 75.5 3.73 m 75.5
6'a 4.74 dd(11.8,2. 1) 65.6 4.59 dd(11.9,1.9) 64.8
6'b 4.37 dd(11.9,7.4) 4.41 dd(11.9,6.3)
1" - 131.3 - 121.3
2" 8.04 m 130.7 7.10 s 110.2
3" 7.47 1(7.7) 129.6 - 146.5
4" 7.60 t(7.4) 134.3 - 139.9
5" 7.47 «(7.7) 129. 6 - 146.5
6" 8.04 m 130.7 7.10 s 110.2
7" - 167.9 7.63 d(16.0) 168.3

~ —
HMBC  'H-'HCOSY

o oH

Bl &% 1MEZE"H-"H COSY #1 HMBC HXREH

Fig. 1 Key 'H-"H COSY and HMBC correlations

and structure of compound 1

WEH3I HEFAK;'H NMR (400 MHz,
CDCL,)6:6.92(4H,m,H-2,2",5,5") ,6.84(2H,dd,
J=8.1,1.9 Hz,H6,6") ,4.76 (2H,d,J =4.5 Hz,
H-7,7"),4.27(2H,dd,J =9.2,6.8 Hz,H9a,9'a),
3.93(6H,s,3,3’-OCH,),3.90(2H,dd,J =9.2,3.5
Hz,H-9b,9'b),3.13(2H,dd,J =6.5,4.9 Hz,H-8,
8’);"C NMR (100 MHz, CDCL,)8:132.9(C-1,1"),
108.6(C-2,2"),146.7(C-3,3") ,56.0(3,3'-0CH,) ,
145.2(C4,4"),114.2(C-5,5"),118.9(C-6,6"),
85.9(C-7,7"),54.2(C-8,8'),71.7(C9,9"), VI I
Bs 5 Sck A — 5 Mok AR A R IR

wEW 4 A IEEMKA;'H NMR (400
MHz,CD,0D) 8:7.19 (1H,d, J = 15.8 Hz, H-7),
6.20(1H,d,J =15.8 Hz,H-8) ,3.78(1H,m,H-3) ,
2.34(1H,m,H4a),2.31(3H,s,H-10),1. 68 (1H,
dd,J=14.3,9.1 Hz,H4b) ,1.60(1H,dd,J =12.9,
3.3Hz,H2a),1.26 (1H, m,H2b),1.21 (3H, s, H-
12),1.20 (3H, s, H-13),0.98 (3H, s, H-11) ;" C
NMR (100 MHz,CD,0D)§:36.1(C-1),47.6(C-2),
64.4(C-3),41.3(C4),68.8(C-5),70.8(C-6),
145.4(C-7),133.8(C-8),200.2(C9),27.4(C-
10),25.1(C-11),29.8(C-12),20.0(C-13), VL I
Hs 50k SRR — B i B A A R (38,
5R,6S,7E)-3,5,6-trihydroxy-7-megastigmen-9-one ,

Ews Wl AR;'H NMR (400 MHz,
CD,0D)§:6.67(4H,s,H2,6,2",6") ,4.73(2H,d, ]
=4.0 Hz,H-7,7"),4.28 (2H, m, H-9a,9"a) ,3. 90
(2H, m, H9b,9'b), 3.86 (12H, s, 3,5, 3", 5'-
OCH,),3.16(2H,m,H-8,8") ;" C NMR (100 MHz,
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CD,0D)§:133.1(C-1,1"),104.5(C-2,6,2",6"),
149.3(C3,5,3',5"),56.8 (3,5,3',5'-0CH, ) ,
136.2(C4,4"),87.6(C-7,7"),55.5(C-8,8"),72.8
(€9,9") o LA bt 5 3cik' ™ 3A —3%, i 9 5 1%
WEWHTHIER.

EW 6 1 JLE R K AK;'H NMR (400
MHz,CD,0D)§:5. 82(2H,s,H-3,5) ,2.62(3H,s,7-
CH,) ;" C NMR (100 MHz,CD,0D)§:105.6(C-1),
165.9(C2,6),95.6(C-3,5),166.3 (C4),204.6
(C-7),32.7(7-CH, ) , Lk b %k# 53k A —
B,z B YR 2,4,6- = FRFIK L .

&7 K AK;'"H NMR (400 MHz,
CD,0D)§:7.58(2H,d,J =8.1 Hz,H2" ,6"),7.40
(2H,d,J =8.3 Hz,H2",6"),6.87(2H,d,J =8.5
Hz,H-3',5"),6.81(2H,d,J =8.4 Hz,H-3",5"),
6.60(1H,s,H-3") ,6.37(1H,s,H-6") ,6. 18 (1H, s,
H-8),5.47(1H,d,J =12.5 Hz,H-2),3.25(1H,dd,
J=17,2,12.9 Hz,H-3a),2.86(1H,dd,J =17.1,
2.5 Hz,H-3b) ;" C NMR (100 MHz,CD,0D)§:80.6
(C-2),44.0(C-3),198.0(C4),163.6(C-5),103.4
(C-6),166.6(C-7),95.8(C-8),164.5(C9),101.4
(C-10),131.1(C-1"),129.1(C-2",6"),116.4 ( C-
37,5"),159.0(C4"),166.1(C-2"),103.4(C-3"),
184.3(C4"),162.5(C-5"),99.8(C-6"),164.2(C-
7"),100.6 ( C-8"), 157.0 ( C9”), 105.5 ( C-10"),
123.4 (C-1""), 129.3 (C2"",6"), 116.9 ( C-3",
57),162.4(C4") . LI ¥ 5 ekt A —%k,
KT AR ) A AR XL

& 8 i @ihik;'H NMR (400 MHz,
CD,0D) §:7.01 (1H,d, J = 15.8 Hz, H-7),6.45
(1H,d,J =15.8 Hz,H-8),5.96 (1H,s,H4) ,2.62
(1H,d, J =17.1 Hz, H-2a),2.33 (3H, s, H-10),
2.30(1H,d,J=17.4 Hz,H2b) ,1.92(3H,d,J=1.3
Hz,H-13),1.08(3H,s,H-11),1. 04 (3H,s,H-12) ;
“C NMR (100 MHz,CD,0D)§:42.6(C-1),50.5(C-
2),200.4(C-3),128.0(C4),164.6(C-5),80.0(C-
6),148.3(C-7),131.7(C-8),200.7(C9) ,27.6(C-
10),23.5(C-11),24.7(C-12),19.2(C-13), VI I
Bt 5 Scmk T A B e AL A W o 2 A
i

Ew9 Wk A;'H NMR (400 MHz,
CD,0D)§:7.75(1H,d,J =2. 1 Hz,H-2") ,7.65(1H,
dd,J=8.5,2.1 Hz,H-6"),6.90(1H,d,J =8.5 Hz,

H-5"),6.41(1H,d,J =2.0 Hz,H-8),6.20(1H,d,J
=2.0 Hz, H-6);" C NMR (100 MHz, CD,0D) §:
148.8(C-2),137.2(C-3),177.3(C4),162.5(C-
5),99.2(C-6),165.6(C-7),94.4(C-8),158.2(C-
9),104.5(C-10),124.1(C-1") ,116.0(C-2") ,146.2
(C-3"),148.0(C4"),116.2(C-5"),121.7(C-6")
DA B Skt ™ AR — B, WOk A et

& 10 Jotakl i (CH,O0H) ;'H NMR (400
MHz,CD,0D)§:7.07 (2H,s,H-2,6) ,4.29(2H,q, ]
=7.1 Hz,H-8),1.36(3H,t,/ =7.1 Hz,8-CH,) ;"C
NMR (100 MHz,CD,0D)§:121.7(C-1),110.0(C-2,
6),146.4(C-3,5),139.7(C4),168.5,C-7),61.7
(C-8),14.6(8-CHy) . LA I % 55 ekt A —
B E A Y R E TR,

WEH 11 IREAHIR;'H NMR (400 MHz,
CD,0D)8:6.97(1H,d,J =1.8 Hz,H-2),6.85(1H,
dd,J =8.2,1.8 Hz,H-6) ,6.78 (1H,d,J =8. 1 Hz,
H-5),6.75(2H,s,H2",6"),5.51 (1H,d, J =6.2
Hz,H-7),3.87(3H,s,3-OCH,) ,3.85(1H,d,J =5.8
Hz,H9a),3.83(3H,s,3'-0CH,),3.78 (1H, m, H-
9b),3.59(2H,t,/ =6.5 Hz,H9') ,3.49(1H,q,J =
6.2 Hz,H-8),2.65(2H, m,H-7"),1.84 (2H, m, H-
8’);"”C NMR (100 MHz, CD,0OD) §:134.8 (C-1),
110.5(C-2),149.1(C-3) ,56. 4(3-0CH, ) ,147. 5( C-
4),116.1(C-5),119.7(C-6),89.0(C-7),55.5(C-
8),65.0(C9),136.9(C-1"),114.1(C-2"),145.2
(C3"),56.8 (3'-0CH, ), 147.5(C4"),129.9 ( C-
5'),117.9 (C-6"),32.9(C-7"),35.8 (C-8"),62.2
(C9") o VL KOd5 Sk ™ A — 80, S e %4k
GRS, 8R- A EE R,

& 12 wEfa kA ;' H NMR (400 MHz,
CD,0D)§:7.92(2H,d,J =8.7 Hz,H-2",6"),7.56
(2H,d,J =8.8 Hz,H2",6"),6.97(2H,d,J =8.7
Hz,H-3',5'),6.76(2H,d,J =8.8 Hz,H-3"",5""),
6.71(1H,s,H-8) ,6.68(1H,s,H-3),6.60(1H,s, H-
3"),6.39(1H,s,H-6") ;C NMR(100 MHz,CD,0D)
5:166.2(C-2),103.9(C-3),184.3(C4),161.3(C-
5),105.0(C-6) ,164.8(C-7),94.8(C-8),159.1(C-
9),105.2(C-10),123.3(C-1"),129.5(C-2",C-6"),
116.9 (C-3", C-5'),162.8 (C4'), 166.1 ( C2"),
103.4(C-3"),183.4(C4") ,162.5(C-5"),100. 1( C-
6"), 164.4 ( C-7"), 100.6 ( C-8"), 156.9 ( C-9"),
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105.5(C-10"),123.4(C-1""),129.2(C2"",C-6""),
117.1(C-3"",C-5""),162.6 (C4"") . i ¥
Bk R — B, B R A A DL TSRS B

& 13 [ EHR;'H NMR (400 MHz,
CD,0D)§:6.20(1H,d,J =2.2 Hz,H-3),5.97(1H,
d,J=2.2 Hz,H-5),5.05(1H,d,J =7.6 Hz,H-1"),
3.93(1H,dd,J =12.1,1.8 Hz,H6"a),3.75 (1H,
dd,J=12.1,5.2 Hz,H-6'b) ,3.50(4H, m,H-2",3",
4',5'),2.71 (3H,s,7-CH, ) ;" C NMR (100 MHz,
CD,0D) §:106.7 (C-1),166.4 (C-2),98.2(C-3),
167.7(C4) ,95.4(C-5),162.6(C-6) ,204.8(C-7),
33.5(7-CH,),102.0(C-1"),74.7(C=2"),78.3 ( C-
3),71.1(C4"),78.5(C-5") ,62.4(C-6"), VL I-%k
6550k AR — L, MO E LS o 4,6-— 8
H-2-0-(B-D-ML I H A HE ) 2K S

A& 14 O JCE B K ;'H NMR (400
MHz,CD,0D)§:7. 10(2H,s,H-2",6") ,6.35(2H,d,
J=2.3 Hz,H-2,6),6.27(1H,s,H4) ,4.84(1H,d,
J=7.5Hz,H-1"),4.59(1H,dd,J=11.9,1.9 Hz H-
6'a),4.41(1H,dd,J =11.9,6.3 Hz,H-6'b),3.73
(1H,m,H-5"),3.46(3H,m-2",3",4"),2.08 (3H,s,
5-CH,) ;" C NMR (100 MHz, CD,0D) §:160.1 ( C-
1),102.6(C-2),159.0(C-3),111.5(C4),141.5
(C-5),21.6(5-CH,),109.5(C-6),102.4(C-1"),

1 Ry=H, Ry=H, Ry=H 2
14 R;=OH, R,=OH, Ry=OH

OCH;

3Ry=H, R=H
5 R=0CH;, R,=OCH;

74.9(C-2"),77.9(C-3"),71.7(C4"),75.6(C-5"),
64.8(C-6"),121.3(C-1"),110.2(C-2",6"),146.5
(C-3",5"),139.9(C4"),168.3(C-7") , VL I %
53R B — B, s s A A R 3-Hydroxy-
5-methylphenol1-0-8-D-'6'galloyl ) glucopyranoside
KEWIS KA ER KA 'H NMR (400
MHz,CD,0D)§:6. 16(1H,s,H4),5.78(1H,dd,J =
15.4,5.9 Hz,H-7),5.71(1H,dd,J =15.6,8.4 Hz,
H-8),4.40(1H,m,H9) ,4.36(1H,d,J=7.8 Hz,H-
1'),4.20(1H,dd, J =17.8,1.5 Hz, H-13a) ,4. 12
(1H,dd,J =17.8,1.6 Hz,H-13b) ,3.85(1H, dd, J
=11.9,2.4 Hz,H-6"a) ,3.67(1H,dd,J=11.9,5. 4
Hz,H-6'b) ,3.22(4H,m,H-2",3",4",5"),2. 71 (1H,
d,J=8.4 Hz,H-6),2.52(1H,d, J =16.9 Hz, H-
2a),2.10(1H,d,J =16.9 Hz,H-2b),1.30(3H,d,J
=6.4 Hz,H-10),1.06 (3H,s,H-12),1.04 (3H, s,
H-11) ;"C NMR (100 MHz,CD,0D)8:37.2(C-1),
49.0(C-2),202.0(C-3),122.4(C4),168.1(C-5),
52.2(C-6),138.1(C-7),128.9(C-8),75.3(C9),
21.1(C-10),27.9(C-11),27.6 (C-12) ,64. 1 ( C-
13),102.6 (C-1"),77.0(C-2"),78.1(C-3"),71.6
(C4"),78.0(C-5"),62.7(C-6") LA EHHs 53
MR A B MO A A A debiloside A,
A1 ~15 ISR ILIE 2.,

B2 WEWl~15 (LEEs

Fig. 2 Chemical structures of compounds 1-15
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2.2 fESMASMEN

&4 1 ~15 ) DPPH fil ABTS [ H 375 BR 5L
WEEREN LA 1.2.457812.13 15 KHH
B BRIETE (1C5, > 100 peg/mL) o 413% 2 PR, fh &
P16 {UXF ABTS [ i JE KB K4 5935 BRiG 1, 1
4479 10 11 14 % DPPH 11 ABTS 4 i 3 H A7
R E BRI, b A9 9 .10 BVE BRIk
B3 SR T RHMEXT Y Vo

2 HAW1~15HEMNEREBEEY

Table 2 In vitro free radical scavenging activity of compounds 1-15

1C5y (pg/mL)

et
Compound DPPH ABTS
Ve 2.97 £0.53 58.32£2.65
6 >100 58. 66 0. 90
9 0.05 +0. 02 48.80 +2. 12
10 0.03 +0.01 29.30 0. 90
11 65.29 +3.68 85.68 +3. 46
14 1.25+0.32 66.93 1. 86
3 g

ASBIF ST N ERRRA I 1) R £ T2 HUR P 43 5 1
15 MEEHY, b ds 1 ASE e & Y m 14 42
EY AP 2.4.6.7.8.13 .15 UMLK A TR
Yy BRI TSR A R B il
E4%9.10 11 14 %F DPPH F1 ABTS [ iy AL 44 £ 9
R AR BR G E, (LW 6 X ABTS [ i 2% 2L
H RO BRI TR, A5 9 .10 19 A 2RISR
PR, 3R T BT ROV BTEBR TG R, 2P
ST BA PR TR R L & AR, L e 11
AARIER, e 51 6.9.10 14 HJ8 T ZH2K 1L
AW, DeHEDN 22 8 26 4k & W SR RO i rp A S
SEACTEYE R EETR Y . ASLIRHTTEA R B T
KA Fr A TS PR I RE R, B TR
JRA A7 73 KBt A TR PERIE ST, D SR KA
Py BRI T SR AL T B
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