25 B2 M FEXEFFFRE Vol. 25, No. 2
2019 41 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2019

A1 AR TP By R 2R L S ) B A

, WREIE, Bk, WA, FEE, FRR
(tH/HFPEHRXF, B8 330004)

[(HE] B BE WA Myrthinaceae % 1 8 Psidium guajava A R F8AL ELA A [7) 25 FH 2h 280, Fo ik 00 52 4k 2 1 43 91 5% 1
A ABAT AR B Al 2 1 B il Al B 2, S B o AR B AL S i 0 AR AR BT T R AL E R B S E . FE
SR P A €335, LH-20 252 9 SE 7 SR M BE I ( Sephadex LH-20) A 435 , AL R A (4 3% , S AR Ak B AT (238 (ODS) K il 4 vy
RO AR €335 (HPLC ) 55 2 B 68315 77 122 0 25 0 MR BE 42 R 5 40 8 Ak , I F A G L4k (NMR ) BT 1S , 45 5 AL BT, S 2 b & 9
B . SR ANFE AR B 16 MBI, 200 3,37, 4 - Z WAL (1) ,3,3",4- = W ILBE TR 1R 4"-0-8-D-
A (2) ,3-H B IR 4 -0-a-L- R 2= (3) ,3'-0-methyl-3,4-0, O-metheneellagic acid-4'-0-B8-D-glucopyranoside (4) , 3%
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Phenolic Components from Roots of Psidium guajava

CHEN Sheng-jia, HUANG Ying-zheng, LU Jian, LIU Jian-qun, HUANG Hui-lian, SHU Ji-cheng”
(Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)

[ Abstract ] Objective; The different parts of Psidium guajava ( Myrrhinaceae ) have different
bioactivities. There are intensive studies for chemical constituents of its leaves and fruits at present. However,
there are a few studies for the roots. Therefore, we systematically investigated the chemical constituents of phenolic
acids in roots of P. guajava. Method: The chemical constituents were isolated and purified by various column
chromatography methods and semi-preparative HPLC. The isolated compounds were identified by physicochemical
properties and spectral analysis. Result: Sixteen phenolic components were isolated from the ethanol extract and
identified as 3, 3’, 4'-tri-O-methylellagic acid (1), 3, 3’, 4-tri-O-methylellagic acid-4'-0-8-D-
glucopyranoside ( 2 ), 3-O-methylellagic acid-4'-0-a-L-rhamnopyranoside ( 3 ), 3'-O-methyl-3, 4-0, O-
metheneellagic acid-4’-0-B-D-glucopyranoside (4), gallic acid (5), methyl gallate (6), ethyl gallate (7),
3, 4, 5-trimethoxypheny-1-8-D-glucopyranoside (8), 3, 5-dimethoxy-4-hydroxy-benzoic acid-7-0-8-D-glucoside
(9), Il-hydroxy-3, 4, S5-trimethoxyphenyl-1-0- [ 6'-0- ( 4"-carboxy-1", 3", 5"-trihydroxy ) phenyl ] -8-D-
glucopyranoside ( 10 ), wvanillic acid (11 ), protocatechuic acid ( 12 ), secoisolariciresinol 9-0-8-D-
glucopyranoside (13), phloretin 4'-0-8-D-glucopyranoside (14), cinchonain Ib (15) and epicatechin (16).
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Conclusion; Compounds 3, 4, 6, 8-10, 13-15 were isolated from this plant for the first time.

[ Key words |

FAROKRT I, BERFw, T EM,
TEFR MR )P0 )R AR AT AR XTIz
MU BOROS A A R 25 R
T Y BA SUETS IR SR IR T
Y590 e B P dR BT B PR, JF BAT LA | AR
ZEA e G AR A R R AL Y AL 2 o) ik 1B
B, PRI, BEXNFARMEYRET T RGN
SERL RS, SCHR W RAE T A P e A = 2R A
W' AR N T T AR 90% £ T R U T 4y S
216 NMREE Y, 735k 3,3 ,4"- = H L L
(1) ,3,3" 4-= W SLEE AL IR 4" -0-B-D -7 %) B 17
(2),3-H S B I PR 4" -0-a-L-FL 22 W4 (3),37-0-
methyl-3, 4-0, acid-4'-0-B-D-
glucopyranoside (4) , I & T2 (5) , % & 7 W W B&
(6) ,BmEFIRLMER(T),3,4,5-trimethoxypheny-1-8-
D-glucopyranoside (8 ) ,3,5-— H H K 4-F KL IxX H
fR-7-0-B-D-%5 % ¥ H# (9), 1-hydroxy-3, 4, 5-
trimethoxyphenyl-1-0-[ 6'-0-( 4"-carboxy-1", 3", 5"-
trihydroxy ) phenyl ] -8-D-glucopyranoside (10) , 7 B fig
(11) ,JELE R (12) , JF 3 53 9% M #A ig 3% 9-0-B-D-
AR (13) , MR B2 R 47-0-B-D-H w BT (14)
cinchonain Ib(15) , € JLZ = (16), Ho k&5 3,
4,6,8 ~10,13 ~ 15 Jy iy M iZAEY h 7y 152,

1 #a

N-1100 %I jiE 5% 2% & AL ( H A& EYELA ) ; SHB-I
RIAEFR K X 2 H B 25 %, HH-ZK2 7046 38 /K 78 5%,
DLSB-5/20 AU 4 509804 26 A% (B M e W A &% A
R ) s DHG-9070A Rl et Pt I s X T4 4 (98
W% S g e A R R ) 5 ZF-20D R A 55 b o
B ASCC b 5 L JBUR H AR ) o 515 B2 il £ 7Y
HPLC ( ZE [ Waters ) ; YMC-Pack ODS 2} | #& HPLC
3%+ (S-5 wm, 12 nm ), AVANCE TI HD %! 600
MHz #% g 2 38 I 3% {2 ( % E Bruker) ; Triple TOF
5600 + %1 & 43 B & AT I ] 5T 3% KA (52 [ AB
SCIEX) . #E {4 3% &E £ (200 ~ 300 H, #it 5 HG/
T2345-2010) , GF,, 3 J2 (435 £ Al , D201 #Y K AL
BEA4 i (75 By VAL T2 ) s LH-20 B30 Py 6 4 bk
%t X ( Sephadex LH-20, #i + GE-Healthcare Bio-
Sciences AB) , s [ ik ik (ODS) ( H A& YMC) ; Z, %
AMEE R O T BE TR B R (ol
aff gy v, E 2R FE AR A ), HEE (6
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O-metheneellagic

Psidium guajava ; root; phenolic acid; alcohol extract

W2l , 18 5 Dikmapure ) , B il B2 K, AR (3£
[ CIL) .

FAMMRT 2014 4F 7 bR A ) R4 kil
[N RN N N S RN 3 B € el o e
BHE Y T4 K Psidium guajava , Fr7% (201407003 ) Fi
FETF LG v Bs 2 R 2% BAR v 24 1 390 20 75 0 o a8
1,

2 REEHE

BUH SR T 10 % A B AR (10.2 kg) B iE, &
90% L BEEIMARIAN G 3 Yk, BFUK 1 h, 42 O ek s [l i
IR 980 g, AT 15 i V= B HH S B K 20 8, AR R
MR A ik | 20 R £ TR A H, 380 4% 3 4 Tié 1 ¥ 7
Jo P B A o Rl R4S A T ek 43 86.0 g, &
MR CWRER > 146.2 g, N EEHE ) 596.5 ¢,

WO CWRAEBERAL (145 g) PEAT HE AL 68935
AE L) A - H EE (100:0,50:1,25:1,10: 1,
5:1,1:1,0:100) B B P B 45%)] Fr. 1 ~Fr. 9, Fr.2
(3.4 g) ZRERAE (G P bE-H BE) 4985, 15 Fr.2-1 ~
Fr.2-45, 43 Fr.2-17 ~ Fr. 2-25 , 54 Sephadex LH-
20 S (AP E-RE) rE,BEAsw 1
(9 mg) 11 (13 mg) ,Fr.3(13.5 g) & hE A o 1%

AW LE-H ) 4y B 15 Fro3-1 ~ Fr.348, &)
Fr.3-5 ~ Fr. 3-10, % Sephadex LH-20 F {8 3% ( — %
FR ot - FE I ) 43 B, P o A A i [ E- 7K (30
70),3 mL-min '] 5 2L 5 6 (9 mg) FALAH 7
(11 mg) . & Ff Fr. 3-35 ~ Fr. 340, 1§ %4 Sephadex
LH-20 # @ 3% ( B EE) 50 55, 134k 54 12(8 mg) Fifk
AW 5(7 mg)., & f Fr. 345~ Fr. 348, F £
Sephadex LH-20 # (o, 3% ( 1 B ) 70 8, 14 b & ¥ 2
(12 mg) . Fr.4(21.9 g) Zhf A o3k ( — 520 He-
B ) 43 B, 15 Fr. 4-1 ~ Fr. 486, & ) Fr. 4-8 ~
Fr.4-15,% Sephadex LH-20 #: {2 i (MeOH ) 43 5 , 14
65 8(9 mg) ML G W) 3(6 mg) . &5 IF Fr.4-42 ~
Fr. 4-49 , % Sephadex LH-20 #: {0, 4% ( — & B he-H
B 3 B, T 40 2 & A 5 [ H BE-K (28:72),
3mL-min '], 15 8L AP 9(5 mg) Ffk &4 10
(7 mg) JFr.5(17.9 g) Z % e A (43 ( — &0 B be-H
B ) o8 48 Fr. 5-1 ~ Fr. 5-52, & 3f Fr. 5-Fr. 38 ~
Fr.5-43 % Sephadex LH-20 # {4 ( B i) 43 5, 15
G4 (12 mg) JFr.5(17.9 g) Z6E AR (435 (Z
S - ) A0S, 45 Fr.5-1 ~ Fr.5-52, 4 9F Fr. 5-
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8 ~ Fr. 5-13, 24 Sephadex LH-20 # {4, % ( MeOH ) 4}
B EW 15 (5 mg) L&) 16 (6 mg) , G If
Fr.5-38 ~ 5-Fr. 43, i} 28 2 il & A 035 [ P mE-K
(28:72),3 mL-min '], f35|fk &%) 13 (4 mg) F1k
5 14(6 mg) .

3 GHEE

&1 AR AT RE-PE),SET
R 2R T , V5 1 0 B S AL Bk B2 0 4 2 B, 55
AMET 365 nm T 5 58 6, ESI-MS 343.1 [M -
H] ;'H-NMR ( DMSO-d,,600 MHz) §,:7.53 (1H,
s,5-H),7.65(1H,s,5'-H) ,4.06 (3H, s,3-0CH, ),
4.05(3H, s, 3'-0CH, ), 4.01 (3H, s, 4’-0CH, ) ;
“C-NMR ( DMSO-d,, 150 MHz) §.: 111.3 (C-1),
141.5(C2),140.9 (C3),152.6 (C4), 111.5
(C-5),111.7 (C-6),158.4 (C-7),112.6 (C-1"),
141.5 (C-2"),140.9 (C-3'),153.8 (C4'),107.5
(5'-CH), 113.4 ( C-6'), 158.5 ( C7'), 61.0
(3-0CH,),61.3 (3'-0OCH, ), 56.7 (4'-OCH, ), 4%
Hr'H-NMR 5 "C-NMR % 4 , &5 & BEAL 1V G, OF 5 3¢
BR8] IE, Mg kA 1 2 3,37 ,4"-= I BL 8R4 TR
(3,3",4'-tri-O-methylellagic acid) ,

e AOmR( @A LE-HTE),5ET
FEE IR R ST, 1R B 8 By 52 B M, S8 Ah AT
365 nm T @755, ESI-MS505.4 [M -H] ;'H-
NMR ( DMSO-d, ,600 MHz) §,:7.83 (1H,s,H-5"),
7.64(1H,s,5-H),5.09(1H,d,J =7.5 Hz, H-1"),
4.09(3H,s,3'-OCH, ) ,4.04 (3H,s,3-0CH,) ,4.00
(3H, s, 4-0CH,),3.22 ~3.75 (5H, m, H2"-6") ;
“C-NMR ( DMSO-d,, 150 MHz) §.:112.0 (C-1),
140.8 (C-2), 141.2 (C-3), 151.9 (C4), 112. 4
(C-5),112.7(C-6),158.2(C-7),61.7 (3'-OCH,) ,
61.4 (3-OCH, ), 56.8 (4-OCH, ), 112.8 (C-1"),
141.7 (C-2"),141.2 (C-3"),154.3 (C4"), 107.6
(C-5"),113.7(C-6"),158.4(C-7"),101.3 (C-1"),
73.3(C-2"),77.3(C-3") ,69.5(C-4"),76.5 (C-5"),
60.6(C-6") ., 4>¥7'H-NMR 5 "C-NMR %t #E , 45 &
VT, IF 5 SCER9 I XTI Sk B 2 2 3,37 ,4-
= W R ER L TR -4'-0-B-D-7 % B 11 (3,37, 4-1ri-0-
methylellagic acid-4'-0-B-D-gluco-pyranoside ) ,

&3 AR A AT RE-FE),SIET
FHBE N R S TR ST, T I iR M S0 Bk By 34 5 F
e, &AM T 365 nm | B £ 7% G, ESI-MS 461.3
[M-H] ;'H-NMR( Pyridine-d, ,600 MHz) §,, :8. 48
(1H,s,H-5"),8.04(1H,s,H-5),6.43(1H,br s, H-

1"),4.91(1H, m,H-2") ,4.77(1H,dd, J =9.4,2.9
Hz,H-3") ,4.42(1H,t,J =9.4 Hz,H4") ,4.59(1H,
m,H-5"),1.66(3H,d,J =6.6 Hz,H-6") ,4. 18 (3H,
s,0CH,),2.11(3H,s, CH,) ; "C-NMR ( Pyridine-d, ,
150 MHz) &.:114.7 (C-1),143.2 (C-2), 141.6
(C-3),154.6 (C4),112.6 (C-5),115.2(C-6),
160.1(C-7),61.6 (3-OCH, ), 170.8 (7), 115.8
(C-1"),138.0(C-2"),144.7(C-3"),148.4(C4"),
114.7 (C-5"),108.1 (C-6"), 159.8 (C-7"), 170.8
(7'),102.5(C-1"),72.2(C-2"),71.8(C-3"),74. 1
(C-4"),72.9(C-5"),19.0(C-6") , 43 #'H-NMR 5
SC-NMREHE , 45 & B VE B, 9F 5 SCk [ 10 ] % fg,
BEAGY 3 Oy 3-H IR 4 -0-0-L- B
(3-0-methylellagic acid-4’-0-q-L-rhamnopyranoside ) ,

ka4 HEmE(CE T E-FE) 55T
B N L LR 1R, T8 B 8 S 45 S8 Tk Bk s I 1
S PRYE, SAMT 365 nm T R EEAFO0,10% R L
et v 49 fa, ESI-MS 489.3 [M - H] ;'H-NMR
(DMSO-d, , 600 MHz) &,:7.80 (1H,s, H5') 7.4
(1H,s,H-5),6.36(2H,s,0CH,0) ,5.53(1H,d,J =
4.9 Hz, glucose-OH ), 5.22 (1H, d, J = 4.4 Hz,
glucose-OH) ,5.15(1H,d,J =7.1 Hz,H-1"),5.11
(1H, d, J = 5.3 Hz, glucose-OH ), 4.10 (3H, s,
OCH,),3.16 ~3.71 (6H, m, H-2" ~ 6") ; "C-NMR
(DMSO-d,,150 MHz) §.:113.4(C-1),131.2(C-2),
138.3(C-3), 150.5 (C4), 103.9 (C-5), 111.6
(C-6),158.0(C-7),104.5(0CH,0) ,61.7(0CH,) ,
115.2 (C-1"),141.2 (C-2"), 141.8 (C-3"), 152.0
(C4"),112.4(C-5"),112.3(C-6"),157.3(C-7"),
101.4 ( C-1"), 73.3 (C-2"), 77.3 (C-3"), 69.5
(C-4"),76.5(C-5"),60.6(C-6"), 4»#7'H-NMR 5
SC-NMREHE , 45 A AL E B, O 45 Sk [ 11-12] %t
M EAGYIE YW 4 4 3'-0-methyl-3,4-0, 0-
metheneellagic acid-4'-0-8-D-glucopyranoside,,

&Y s AEmiE(HE), 5E TN
B .2 2 2 fg, ESI-MS 169.2 [M - H] ~;'H-NMR
(MeOH-d,, 600 MHz) 6,:7.03 (2H,s, H-2,6);
“C-NMR ( MeOH-d,, 150 MHz) §,:121.8 (C-1),
110.3(C-2,6),146.3(C-3,5),139.5(C4),170. 4
(C-7). 4r#i' H-NMR 5 "C-NMR 4z , 45 & # 1k
J, IS 3CERC I3 X IR, B G S R TR
(gallic acid) ,

keme HERK(PE),5ET PR A
M\ LR TR TR M 5 S Ak R 2 B BH A . ESI-
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MS 185.2 [M +H] *;'H-NMR(MeOH-d, ,600 MHz)
8,:7.04(2H,s,H-2,6),3.81(3H,s,H-8) ; "C-NMR
(MeOH-d, ,150 MHz) §,:121.4(C-1),110.0(C-2,
6),146.5(C-3,5),139.8(C-4),169.0(C-7),52.2
(C-8), 4r#r' H-NMR 5"C-NMR ¥4z, 25 & 2 1k v
B, SR 14 X B KB 6 hIE TR
A 7i5 ( methyl gallate)

k&7 BHEGEFE), S THEAN
M TR T, IR 3 S I 5 SR A Bk B I 34 PR
ESI-MS 199.0 [M + H]";'H-NMR ( MeOH-d, ,
600 MHz) §,,:7.04(2H,s,H-2),7.04(2H,s,H-6) ,
4.27(2H,q,J =7.2 Hz,H8),1.35(3H,t,J =7.2
Hz,H-9) ; "C-NMR ( MeOH-d, , 150 MHz) §.:121.8
(C-1),110.0(C-2,6),146.5(C-3,5),139.7(C4),
168.5(C-7) ,61.6(C-8),14.6(C9) , 4 #'H-NMR
5UC-NMR $ffs , 45 & B Ak o 5, 9f 5 Semk [ 15 ] it
OB ERGY T HRE TR,

EaEw s Bk (W), Bl THE N
fil .2 W2 2 T, ESI-MS 347.1 [M + H] " ;'H-NMR
(MeOH-d, ,600 MHz) 8, :6.51 (2H,s, H2,6) ,4.83
(1H,d,J=7.2 Hz,H-1") ,3.92(2H,m,H-6") ,3. 83
(6H,s,3,5-0CH,),3.70 (3H,s,4-0CH, ) ,3.42 ~
3.47 (3H, m, H-3",4,5"),3.32 (1H, m, H2") ;
“C-NMR (MeOH-d, ,150 MHz) §.:156.1(C-1),96. 1
(C2,6), 154.8 (C-3,5), 134.4 (C4), 103.2
(C-1"),74.9(C-2"),78.4(C-3"),71.7(C4"),78. 1
(C-5'),62.7(C-6"),61.2 (4-0CH,),56.5 (3, 5-
OCH,) . 4r#7'H-NMR 5 "C-NMR$ 4 , 45 & 54k 1
B RS SCER 16 ] XTI, etk G 8 O 3,4,5-
trimethoxypheny-1-8-D-glucopyranoside,

ka9 TEiRE M (HE), 77X
CsHy,0,00 5 ¥ THEE N 12 LT, 1R M W5 5
KGR 8 N 34 % BH M, ESI-MS 383.3 [ M+
H] " ;'H-NMR ( MeOH-d, ,600 MHz) §,:7.40 (2H,
s,H-2,6),5.70(1H,d,J =7.8 Hz,H-1") ,3.90 (6H,
s,3,5-0CH,),3.88 ~3.39 (6H, m, H2' ~6");
“C-NMR ( MeOH-d,, 150 MHz) §.:166.7 ( C-7),
148.9(C-3,5),142.5(C4),120.6 (C-1),109.6
(C2,6),96.2(C-1"),78.9 (C-3"),78.1(C-5"),
74.0(C-2"),71.1(C4"),62.3(C-6"),56.8(3,5-
OCH,) . 4r#r'H-NMR 5 "C-NMR% ¥ , 45 & H Ak vk
BTSSR 17 ] X B ek 9 h3,5-2H
A4 BOR W BR-T-0-B-D-HE A OBE H (3, 5-
dimethoxy-4-hydroxy-benzoic acid-7-0-B-D-glucoside)

<172 -

a0 JE A CTE), 55T BN
fif LR LT, TR W A B2 IV b S Bk T 24 5 B A
ESI-MS 497.1 [M - H] ~;'H-NMR ( MeOH-d, , 600
MHz) 6,:7.05(2H,s,H-2",6"),6.39(2H,s,H-2,
6),4.82(1H,d,J=7.5 Hz,H-1") ,4.62(1H,dd,J =
12.0,2.1 Hz,H-6"a) ,4.42(1H,dd,J =12.0,6.7
Hz,H-6'b),3.39 ~3.51(3H,m,H-2",3",5"),3.66
(6H,s,3,5-0CH, ) ,3.66(3H,s,4-0CH,) ; "C-NMR
(MeOH-d, ,150 MHz) §.:134.6(C-1),154.8(C-3,
5),96.3(C-2,6),155.9(C4),103.3(C-1"),74.9
(€C-2"),77.7(C-3"),71.8(C4"),75.8(C-5"),65. 1
(C-6"),121.4(C-1"),110. 1(C-2",6") ,146. 6 (C-3",
5"),139.9(C4"),168.3 (C-7"),61.2 (4-OCH, ),
56.5(3,5-0CH, ), 4y #r'H-NMR 5 “C-NMR % #i%
454 BRI, OF 5 3CHR [ 18 ] xR, S k& 1 10
A 1-hydroxy-3,4, 5-trimethoxyphenyl-1-0-[ 6'-0-(4"-
phenyl ]-8-D-

carboxy-1", 3", 5"-trihydroxy )

glucopyranoside,

a1l JE R (HE), 5 THE.A
I R TR, IR 1 WA S 0 B Ak 4k B 1o 4 4 B PE
ESI-MS 167.1 [M - H] ~;'H-NMR ( DMSO-d, , 600
MHz) 8,:7.44(1H,d,J=2.0 Hz,H2),7.41(1H,
dd,J =2.0,7.6 Hz,H-6) ,6.83(1H,d,J=7.6 Hz,
H-5),3.79 (3H,s, OCH, ) ; "C-NMR ( DMSO-d, , 150
MHz) §.:121.6(C-1),112.7(C-2),147.2(C-3),
151.1(C4), 115.0 (C-5), 123.5 (C-6), 167.2
(COOH) ,56.3(3-0CH,) , 4r#r'H-NMR 5"C-NMR
Bods a5 G PR PE T, O 5 SCER[ 19 ] 0 B S e k&
¥ 11 HF B (vanillic acid)

ke 12 A iiE(HE), S THE N
T 2R TR , IR WA 0 B Ak 4k B 1o 4 5 BHPE
ESI-MS 153.1 [M - H] ~;'H-NMR ( MeOH-d, , 600
MHz) 8,:7.43(1H,dd,J=2.0,8.1 Hz,H-6),7. 42
(1H,d,J =2.0 Hz,H-2),6.80(1H,d,J =8.1 Hz,
H-5); "C-NMR ( MeOH-d,, 150 MHz) §.: 123.1
(C-1),115.7 (C2),146.0 (C-3),151.5 (C-4),
117.7 (€-5),123.9(C-6),170.2(C =0) , 4r#7'H-
NMR 5 “C-NMR ${ #&, 45 & 3 4k ¥ 5=, 9F 5 SCmk
(20 ] xF M, % k&% 12 K K L & R
( protocatechuic acid) ,

EWI3 JEBR(HE), 5B THE.N
fil . Z 12 2, ,' H-NMR ( MeOH-d, ,600 MHz) ESI-MS
523.6 [M-H] ;5,:6.57 ~6.69(6H,m H2,2",5,
5',6,6'),4.31(1H,d,J=7.8 Hz,H-1") ,3.80(6H,
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3,3'-0CH, ), 3.20 ~ 3.93 (6H, m, H2" ~ 6");
“C-NMR ( MeOH-d,, 150 MHz) §,:134.0 ( C-1),
133.99(C-1"),113.4(C-2),113.5(C2"),148.78
(C-3), 148.83 (1 C-3'), 145.44 ( C4), 145.45
(C-4"), 115.74 (C5), 115.74 ( C-5"), 122.72
(C-6),122.79(C-6"),35.53(C-7),35.57(C-7"),
44.0(C-8),41.6(C-8"),62.8(C9),71.7(C9"),
104.6 ( C-1"), 75.2 ( C2"), 78.0 ( C-3"), 70.4
(C-4"),78.2 (C-5"),62.8 (C-6"),56.2 (OCH, ),
56.3(0CH,), 43 #r'H-NMR 5 "C-NMR %4, 45 &
FRAGE BT, 5 SCER [ 21 ] X B S e A5 13 I
o % o iR R O9-0B-D-H A O OH
(‘secoisolariciresinol 9-0-B-D-glucopyranoside) .

a4 WO AR(PE) , 5 E T H R,
T4 W f. ESI-MS 437.1 [ M + H]';'H-NMR
(MeOH-d, ,600 MHz) §,:7.07(2H,d,J =8.4 Hz,
H-2,6),6.69(2H,d,J=8.4 Hz,H-3,5),6. 19(1H,
d,J=2.1Hz,H-5"),5.95(1H,d,J=2.1 Hz,H-3") ,
5.04(1H,d,J =7.8 Hz,glc-H-1),3.93(1H,dd, J =
12.0,2. 1 Hz,gle-H-6a) ,3.74 (1H,dd,J =12.0,5. 4
Hz,gle-H-6b) ,3.37 ~3.52(4H,m,gle-H-2,3,4,5) ,
2.88 ~2.91 (4H, m, H-a, B) ; "C-NMR ( MeOH-d,,
150 MHz) 8.:201.5(C = 0),46.9 (C-a), 30.9
(C-8),106.6(C-1),116.1(C-2,6),130.4(C-3,5),
156.4 (C-4),133.9 (C-1"), 166.4 (C-2"), 98.4
(C3"),167.6 (C4"),95.6 (C-5"),160.3 (C-6"),
102. 1 (gle-1),74.7(gle-2) ,78.4 (gle-3),71. 1 (gle-
4),78.5 (gle-5),62.4 (gle-6), 4> #r' H-NMR 5
PC-NMRECHE , 45 & B AL 5, 9F 5 Sclk [ 22 ] X i,
BEAA G Y 14 h R E R 4'-0-p-D-H %5 B 1T
( phloretin 4'-0-8-D-glucopyranoside )

a5 WOk R (PE), 5E T W8,
T & F . ESI-MS 453.1 [M + H]';'H-NMR
(MeOH-d, ,600 MHz) §,:6.83(1H,d,J =2.0 Hz,
H-2'),6.67 ~6.7.0(2H, m,H-5",6") ,6.60 ~ 6. 62
(2H,m,H-2",5"),6.53(1H,dd,J =8.4,2. 1 Hz, H-
6"),6.21(1H,s,H-6) ,4.44(1H,d,J =6.6 Hz, H-
7") ,4.18(1H,m,H-3),2.90 ~2.98(2H, m,H-4a,8"
a),2.81 ~ 2.8 (2H, m, H-4b, 8" b); "C-NMR
(MeOH-d,, 150 MHz) §.: 170.9 ( C9"), 157.4
(C-5),153.6 (C9),152.1(C-7), 146.4 (C-3"),
146.0 (C-3"),145.9 (C4'),145.3 (C4"), 135. 4
(C-1"),131.8(C-1"),119.5(C-6") ,119.4 (C-6") ,
116.7 (C-5"),116.0 (C-5"), 115.4 (C2"), 115.1

(C2"),106.3 (C-8),105.4 (C-10),96.5(C-6),
80.3(C-2),67.1(C-3),38.4(C-8"),35.1(C-71"),
29.4(C-4), 431" H-NMR 5 "C-NMR % ¢ , 45 & 3
etk B, O 5 ScmR [ 23 ] xR, etk G 15 R
cinchonain Ib,

LEY 16 WRE KK (TE) , 55 T H R
& W ke, ESI-MS 291.3 [ M + H]*;'H-NMR
(MeOH-d, ,600 MHz) §,:6.98 (1H,d,J =1.4 Hz,
H-2"),6.80(1H,d,J=8.1 Hz,H-5") ,6.76 (1H,dd,
J=8.1,1.4 Hz, H-6') ,5.95(1H,d, J = 1.3 Hz,
H-8),5.92(1H,d,J=1.3 Hz,H-6) ,4.82(1H,br s,
H-2),4.16(1H,m,H-3) ,2.87(1H,dd,J =16.7,4.6
Hz,H-4),2.74 (1H,dd, J =16.7,3.0 Hz, H4);
“C-NMR ( MeOH-d,, 150 MHz) §.:158.0 (C-5),
157.7 (C-7),157.4 (C-9), 145.9 ( C-3"), 145.8
(C-4"),132.3(C-1"),119.4(C-6"),115.9(C-=2"),
115.3 (C-5"), 100.0 ( C-10), 96.4 ( C-6), 95.8
(C-8),79.9 (C-2),67.5(C3),29.3(C4), 4
Hr'H-NMR 5 "C-NMR % ¥ , &5 & B ALV R, 9F 5 ¢
RL24 ] xF B, @tk a W 16 5 IJLKR

(epicatechin) ,

[&%F k]
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