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Phenolic Compounds from the n-BuOH Extract of Lycium ruthenicum
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Abstract: Seven compounds were isolated from the fruits of Lycium ruthenicum Murr. Their structures were identified as
2-0-(3-Methoxyl4, 5-dihydroxybenzoyl ) 4-hydroxy-6-0-B-D-glucopyranosyl-phenylacetic acid (1), chlorogenic acid
(2) ,chlorogenic acid methyl ester (3) ,glucodacetosyringone (4) , syringic acid (5) ,p-hydroxybenzaldehyde (6) ,and

3 ,4-dihydroxy-5-methoxybenzoic acid methyl ester (7). Among them,compound 1 is a new substance. In addition, com-

pounds 4 and 7 were isolated from the genus Lycium for the first time.

Key words : Lycium ruthenicum gsolanaceae jchlorogenic acid ; glucosides
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MHz A% 3 PRAX(TMS Ky N F5R,6 4 ppm, J g Hz)

6£% GF254(%EU%/§¢1JCTJ_A) BRP'18(40 ~ 63 o,
H 7 Daiso) ;MCI gel CHP 20P(75 ~ 150 pm, HA=
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ZZNTE] 7 ) 3 Sephadex LH-20 (25 ~ 100 wm , Phar-
macia /A H] ) ; Agilent 1200 £ HPLC F1dt 5 458 8
LC3000 % HPLC, ff, 3% #+ S}y Agilent Zorbax SB-C
(250 mm x 9.4 mm,i.d.5 pm) ; Thermo Hypersil
GOLD-C (250 mm x 21.2 mm,i.d.5 wm),
TERMIRC TR ST 2016 £ 9 HIWH =M E
B SRS 256 3 ( TR M n A 4
YIS i i 9% LA 0 BSOa 8 0, FEAEAR A (G
CHYX-0605 ) {47 T H =R Bt B B AR Y0 A0F 52 BT A
Yk 7 5 PE AR R B DR SR [ R SR =

2 REE5SE

BT R BRI RS IR S 5 ke, ¥y S5 H] 80% 19 &
BV IR R (25 L x3 x 24 h) , 45 ORI H: ik 4 75 5
e, BARYHIKIRE S HIE T BEAEH 3 1K, 43l
FRKEB 3 F0IE T W A€ OB 43 o b IE T RE RS 43
(321 g) 4T MCI gel CHP 20P #&, ) Fi fiE-7K (20% ~
100% ) BREEVEME S 6 A2l (Fr. 1 ~Fr. 6), Fr.2
(7.8 g) 4 Sephadex LH-20 ( MeOH ) BB E 70 55
B34 DA (Fr.2.1 ~Fr.2.4), Fr.2.2(0.7 &)
k4 HPLC (FHEE-/K ,10% ~100% (&5 0.05%
HR) ) BREEVEMLAS 6 A4 (Fr.2.2. 1 ~ Er. 2.2,
6), Fr.2.2.1(30 mg) il i 2 i 4 HPLC( ZJiE-/K
15% ) 153459 2(16 mg,Rt = 11. 3umin) #11 (1,9
mg,Rt = 15.6 min) ;Fr.2.2.3 (30 mg) i@ o 6l 5%
HPLC ( H -7k ,35% 5 0.05% H iR ) Y45 k54 3
(10 mg, Rt = 34.3 min)4 Fr.2. 4 | 0eirnk et
(LBROBE-HEE,10:1,8:1,6:1,4:1,2:1,1:1) , 4%
F 4 PN (Fr. 2.4 F~Fr. 2.4.4) ,Fr.2.4.1(300
mg) i 3 2 il 45 HPLC (HIPE-7K ,25% , % 0. 05% H
) ) Bk & 4(1.5 mg, Rt = 21.8 min), Fr.3
(13.8 'g) B 11 RP=Cs 4, DL H BE-/K (20% ~
100%) 6 B Ve iAS 4 453 (Fr.3. 1 ~Fr.3.4) , Fr.
3.1(1g) %% Sephadex LH-20( MeOH ) £ 2 H7 /3 8515 3
A (Fr.3.1.1 ~Fr.3.1.3), Hri Fr.3.1.3
(370 mg) i i > il 25 HPLC ( B f-/K, 31% %
0.05% W i)) 18 3 N4 4 (Fr3.1.3.1 ~
Fr.3.1.3.3),Fr. 3. 1. 3. 3(30 mg) if i} 14 HPLC
( HEE-7K ,40% 55 0. 05% H iR ) ) 134654 5(13 mg,
Rt = 11.3 min) f16(4 mg,Rt = 13.0min) ;Fr. 3.2
(3.2g) % Sephadex LH-20 ( MeOH) #: Z #7147 B 15 2
A4 (Fr.3.2.1 ~Fr.3.2.2) ,Fr.3.2.2(1.5 o)
FATRERAE (LR CBR-FBE,10:1,8:1,6: 1,4:1,2:

1,1:1) 735 N4 (Fr3.221 ~Fr.3.225),
Fr.3.2.2. 1(310 mg) i 12 14 HPLC ( F fiE-7K ,30%
50.05% W) 85 N2 (Fr32211 ~
Fr.3.2.2.1.5) ,Fr.3.2.2.4(53 mg) i 32 2}l £ HPLC
(HEE-7K,30% 75 0. 05% R ) ) 154G 7(7. 4 mg, Rt
= 30.6 min),

3 H#HEE

wEW1 EOEARY; UV (MeOH) A, (log
g) 203 (4.44),213 (4.37),289 (3..89),323
(3.72) nm;[a]} - 36.44c0.19,MeOH) , 4547
Sy HEITIE [ m/z 535. 1071 [ M+ Na ]\ (caled for C,,
H,,Na0,,535. 1064 ] ,*C NMR & DEPT & 7] # & 1k
W1 8T CpHy O (AN 11) o 75
AP 1 ' H NMR 35558 X b, R 2 4~ 1,2,3,
5-PUBUAHE R AE 72 4 (8,6.38,d,] = 2.2 Hz,H-3;
8,6.63,d,] = 2.2 Hz,H-5);(8,7.32,brd,J = 1.7
Hz,H2' ¢ 5,7.34,brd,J = 1.7 Hz, H-6') | , HizX
AR N AR S 5 (8,3.91,s) o AN, 4545 8y
3030 ~4. 00 4by 5 A B 15 5 LA S DMSO-d, il i
e AR P AL 715 5 (8,4. 71 ,d,J = 7.2 Hg,
H-1") AT AHERT L &9 1 A2 AE L o 8. (bEaw
1 #9°C NMR & DEPT 3% (% 1) WonA 22 N5
T, PR 1A A2 AR (1 DA
FH3E) L9 N JE (445 4 A5 B IR R S A%
AR AR ) A1 10 A0k (Audh 8 NI FEGk 1 MR
FEAN 1 AEEIL) 254 H NMR 35 AH G715 5 Mobs
WA (8,4.71,d,J = 7.2 Hz,H-1",in DMSO-d, )
HEW LS 1 mTieh p-D-#aMEH . a1 L
it NMR {555 2-0-(4-52 3K H 3 ) 4-0-B-D-Iit
U ] A -6 - R B 2R MR, AR T G SR A Y B
AR B AN TR RIR ok SE R B8 | 5/ i AT 6,37 v
F AU, X S AN [R) 2 2238 i 2D NMR #f5E . 1E
HMBC % (& 1) i, af AL 3] H-2', H-6" 5 C-7'
(8.166.3) #H %, 3-0CH, (§,3.91,s) 5 C-3' (5,
149.3) #H6 , H2' 5 C-6'LI Jz H-6' 5 C-2'#H¢, RO-
ESY (& 1) /R H-2'5 3-0CH; #H¢, LA L5 B
AT LAHERT 37-FF 4834, 5- — K R L 7R 7
B At HMBC ] LLF 2] H-7 5 C-1, C2 (5,
152.1),C-6(5.158.4) F1 C-8(5.176.6) #f 3%, Al L4
WiE 2,4,6-—AHUCIK R A Be A7 7E , HMBC i
7~ H-1""5 C-6 485, ROESY 75 H-1""5 H-5 #H
KW T B-D-FEBEAE C-6 i A, 84 AT
ROESY i ¥i£¢3) H-3 1 H-7 43515 H-2"Fl H-6'#H
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Table I '"H (600 MHz) and “C (150 MHz) NMR data of compound 1(8 in ppm,CD,0D)

No Sy d¢ No oy ¢
1 111.6 s 4' 146.5 s
2 152.1s 5’ 141.4 s
3 6.38 (d,2.2) 105.1 d 6’ 7.34.(brd ,1.7) 112.5 d
4 158.5 s 7’ 166.3 s
5 6.63 (d,2.2) 102.3 d 1" 4,87 (coverlap) 103.5d
6 158.4 s 2" 3.487(t-like,9.3) 74.9 d
7 3.55 (d,15.9) 31.6 t 37 3.46 (t-like,9.3) 77.9d

3.49 (d,15.9) o 3.41 (t-like,9.3) 71.3d
8 176.6 s 5" 3.41 (m) 78.3 d
1’ 120.5 s 6" 3.91 (overlap) 62.6 t
2 7.32 (brd,1.7) 106.7 d 3.72 (dd,11.9,4.6)
3’ 149.3 s OCH;, 3.91 (s) 56.8 q

e 2 HEMIRY ;' H NMR (400 MHe,
CD,0D) §,,:7.57 (1H,d,J = 15.9 HzyH-7"),7.05
(1H,brs,H2") ,6.95 (1H,brd;J = 8.0 Hz,H6') ,
6.78 (1H,d,J = 8.0 Hz,H-5').;/6.27 (1H,d,J =
15.9 Hz,H-8'),5.34 (1H,m,H-3),4.18 (1H,m,
H-5),3.73 (1H,brd}[ = 7.9 Hz,H4) ,2. 04 ~2.24
(4H, m, H2, H6)3;“C_NMR (150 MHz, CD,0D)
5.:177.4 (G479, 168.8 (°C9'), 149.5 (C4'),
147.1 (€-7"),146.8 (C-3"),127.7 (C-1"),123.0
(C-8),116.4 (€C2'),115.2 (C-5'),115.1 (C-
6"),76.3 (C-1),73.5 (C-3),71.9 (C4),71.4 (C-
5),38.9 (C-6),38.2 (C-2), LA b%dAnscik'™
Xof REHEAS 30, MO A B W) SR R .

e 3 kY ;' H NMR (400 MHz,
CD,OD) §,:7.54 (1H,d,J = 15.9 Hz,H-7"),7.03
(1H,brs,H-2") ,6.95 (1H,brd,/J = 8.1 Hz,H-6"),
6.78 (1H,d,J = 8.1 Hz,H-5"),6.21 (1H,d,J =
15.9 Hz,H-8'),5.27 (1H, m,H-3),4.13 (1H,m,
H-5),3.73 (1H,brd,J = 7.8 Hz,H4),3.69 (3H,
s,-OCH;),1.98 ~2.22 ( 2H, m, H2,H-6);" C

NMR (150 MHz, CD,0D) §.:175.3 (C-7),168.2
(C9'),149.5 (C4'),147.2 (C-7'),146.9 (C-
3'),127.6 (C-1"),122.9 (C-8"),116.5 (C=2"),
115.1 (C-5"),115.0 (C-6"),75.7 (C-1),72.4 (C-
4),72.1 (C-3),70.3 (C-5),52.9 (-OCH,),38.0
(C2),37.7 (C6) . VIR A SCik' ™ xf B A
— 3, WO e S R R R

wEW 4 HEEM'H NMR (400 MHz,
CD,0D) §,:7.31 (2H,s,H-3,H-5),5.10 (1H,d,J
= 7.5 Hz,H-1'),3.90 (6H,s,2-0CH,,6-0CH, ),
3.74 (1H,dd,J =12.0,2.2 Hz,Ha-6') ,3.64 (1H,
dd,J=12.0,5.6 Hz, HB-6"),3.49 (1H,t-like,J =
8.3 Hz, H2"),3.40 ~3.42 (2H, overlap, H-3', H-
4'),3.20 (1H,ddd,J =8.9,5.3,2.3 Hz, H-5'),
2.57 (3H, s, 4-COCH, );"” C NMR (150 MHz,
CD,0D) 8.:199.3 (C =0),154.2 (C-2,C6),
140.5 (C-1),134.3 (C4),107.6 (C-3,C-5),
104.4 (C-1"),78.4 (C-5"),77.8 (C-3"),75.7 (C-
2'),71.3 (C4'),62.5 (C-6"),57.1 (2-OCH,, 6-
OCH,) ,26.5 (4-COCH,) ., Lk I ¥4 Fnscik!™ xf
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MR LA — 2, 8 2 b &%) & Glucoacetosyringone ,

wE&WMS5 HEKAk,'H NMR (400 MHz,
CD,0D) §,:7.33 (2H,s,H-2,H-6),3.88 (6H,s,3-
OCH,,6-OCH,) ;" C NMR (150 MHz, CD,0D) §,:
170.0 (C-7),148.8 (C-3,C-5),141.6 (C4),
121.9 (C-1),108.2 (C-2,C-6),56.7 (3-OCH,,5-
OCH,) . DA b8 FsSck ™ o B8 R — 2, kit
WEWHTHR

wEwe P[4 sy,'H NMR (400 MHz,
CD,0D) §,:9.76 (1H,s,CHO),7.78 (2H,d,J =
8.6 Hz,H-2,H-6),6.92 (2H,d,J =8.6 Hz,H-3 H-
5);% C NMR (150 MHz, CD,OD) §.:192.8 (-
CHO),165.2 (C4),133.4 (C-2,C-6),130.3 (C-
1),116.9 (C-3,C-5) . LA L% Fscik '™ s e 5t
A B, WO E AL G Y R R TR

wE&W T wWAkY,'H NMR (400 MHz,
CD,0D) §,:7.16 (2H brs,H-2 ,H-6) ,3.86 (3H,s,
3-0CH, ), 3.84 (3H,s,7-0OCH;);"” C NMR (150
MHz,CD,0D) §.:168.9 (C-7),149.2 (C-3),146. 4
(C-5),141.1 (C4),121.1 (C-1),111.8 (C-6),
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A4 5-— R IERH R R

4 s
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Phenolic Constituents from-Uncaria lancifolia

YANG Ling' ,XIAO Chun-gui® ,HAI Qing-shan’ ,JIN Yasju’, WANG Zi-ming',
WANG Yun',WANG:Kou'* , WANG Fei*"
' School of Pharmacy and Yunnan Key Laboratory of Natural Medicine Pharmacology ,
Kunming Medical University , Kunming 650500 , China;
* BioBioPha:Co. ,Ltd , Kunming 650201 , China;
*School of Basic Medical Science , Yunnan University of Traditional Chinese Medicine ,Kunming 650500 , China

Abstract ; Phytochemical investigation on.the 95% ethanol extract of Uncaria lancifolia led to the isolation of 19 phenolic
compounds, including epicatechin (1), catechin (2) ,cinchonain Ia (3) ,cinchonain 1b (4) ,cinchonain M a (5),cin-
chonain b (6), procyanidin'B, (7) , procyanidin B (8) , procyanidin C, (9) , hedyotol D (10), ( + ) -lariciresinol
(11), ( + ) -pinoresinol (12) ,9-0-( Z) -feruloyllariciresinol (13) ,9-0-( E) -feruloyllariciresinol (14) ,( + )-lyonires-
inol 9’-0-glucoside (15) ,pomegralignan (16) ,scopoletin (17) ,cleomiscosin B (18) and hymexelsin (19). This is the

first reportingfor the chemical constituents of U. lancifolia. All compounds were obtained from this plant for the first

time. Amongsthem, ten-compounds including 7-14,16 and 19 were isolated from Uncaria genus for the first time.

Key words:Uncaria lancifolia ; phenolic compounds ; proanthocyanidins ; lignans ; coumarins
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SRR 25800 T BE M . Bl e e ik
S RN BRSO T e 15 5 P 25 S AR ], =R
WAEAFFE R ), SR, OC T8I HE 4 B A 7 il oy
IBIEY , 1G4 A WA DCHR I o A 52 95 % {3 1 4 5 25
K2 o AT TR, WHE 95% LB iy
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SRR EN 19 NG, B4R O N EE T DR
RRMIANDEHEOR, TAEYEE RNEHE 48

Yoy E i3], b b 59 7 ~ 14 .16 19 15
R D oA o WP IEAN TR RE S Tk
B IFSE T T S 1, O ik — 2B IR AT H 25540
[ B8 5E LA
1 WESHE

Bruker AVANCE III 500MHz #% % SL R 4% ( TMS
KR 5 & UPLC-IT-TOF A 3% 57 1% ¢ F 4 ; Agi-
lent G6230 K47 8] BT %1% ; Agilent 1200 434 %Y Fil
il B SO 35 A, 35+ 3 5 Zorbax SB-
Cis(9.4 mm x 250 mm,5 wm) Al Shimadzu Inertsil
ODS #l £+ (20 mm x 250 mm, 10 wm) ; BUCHI
pump Manager C-615 7 J& Jz AH 8 i {¢ ; WFH-203
(2F-1) =AM A ( RGBS A PR A F]) 5
Lichroprep RP-18 gel ([ Merck /5] ) ; #% Z #riik:
JBE5G GF s, 2 2 AT Ak A (75 &5 T PR AL T AT PR
#]) ; Sephadex LH-20 %5 2 B B¢ iX ( GE Healthcare
Bio-science AB ] 3 FIr AT ¥ 70 76 A1 F iy 28 3 2543
UL LS

RIS F 2SR T A ST B e B 5t
Yz [ B 22 B2z B 24 AR YDA 5 T 2 B O P2 it
Ve RIBFE D45 ot P R IR B E 3 . 5
UERRAS (U-2016-001 ) frA7 T B BH B RL RS 2572 Bt
2 REBESSH

TR B £ 4 B 25 A 200 ke, By RS T 95% &
P il IR 3 WK, BRI T R HREUR I R 45 75
SR 1.5 kg LrERAEE (80 ~ 100 H) , A
TMEBE-IN TR (1021501 1) RGP, TLC A5 IFAH
[ 3, 43 3] 5 AN e A ~E, Fr. B(54.3 g) &
Tk SR (73, U5 - i (100 110+ 1) B B BE M
1533 34 Winig Fr. B1 ~ B3, Horp Fr. BT Hr i A ig,
L2l iF 5 Y 17 (498.3 mg) . Fr. C(16.4
g) ZRECAE i, FH S 05 -F B (602 100 1) B 0k
a3 3 AW Fr. C1 ~C3, Fr. C1 £ RP-18 ¥
FEAE 5, I BE-/K (701 30—100: 0) #6 BE VR,
2 Sephadex LH-20 % i A ( 1B ) F1ifil £ A HPLC
(K 35: 65) S B L4 11(20.8 mg) 1l 3
(18.3 mg), Fr. C2 £ Sephadex LH-20 % i 4E 6 3%
(AP5-HIEE 1: 1) \RP-18 3 AL a3 ( I E-/K ,50%
—T70% B BEVEIE) 15 S ik AT (i 2lifb A5 204k &

Y13(13.4 mg) 114 (7.9 mg) , F 214 7% HPLC
(HPE-/K 35:65) 4lifb 15 21k 54 10 (2. 8 mg) (12
(11.2 mg) F118(31.6 mg) , Fr. C3 £ Sephadex LH-
20 HEREAE 3 (F ) Fh ek e g el e 15 2l e &
) 4(80.3 mg), Fr.D(250.8 g) & RE A (038, FH
AD5-MEEC10: 1500 1) BEEEVEBAS 5 3 A3 40
Fr. D1 ~ D3, Fr. D2 A Sephadex LH-20 %5 ( B ig-
S5 1: 1) Al 5 HPLC ( HY EE-7K 20: 80) ffil 7% 15 2]
A 8(21.5 mg) . Fr. D3 Zarf A (o i | FF -
K (0% —20% ) ¥ B PE A5 3] 3 /3 4 Fr. D3-1 ~
D3-3, Fr. D3-1 £& Sephadex LH-20 %E i A+ 04 ( FH
fist ) A £ % HPLC ( HH -7k 25: 75) &l fb 15 2k &
¥ 1(314.7 mg) ., Fr.D3-2 1457 HPLC ( B -7k
20: 80) #4412 Z A5 M 5(207.2 mg) , Fr.D3-3
Sephadex LH-20 ¥Ef AT 3% ( HH Pt ) Filifil £ 74 HPLC
(WEE-K25:75) 4tk 15 21k 59 6 (61. 4 mg) |7
(304.3 mg) F119(198.2 mg) , Fr. E(300g) £ %k i
R FH - (50 1500 1) B0 BEVR I 43 25 45 2]
344y Fro E1 ~ E3, Fr. E1 285 i b 6035
Sephadex LH-20 %A1 €833 ( I BE-50 05 1: 1) F i
2% HPLC ( F BE-/K 45:55) 2lifk 15 21k & 4 16
(36.8 mg) . Fr. E2 2 Jz & fik R A €6, 33% F1 Sephadex
LH-20 #EReAt ais ( i) 2ifb 15 2k 59 15(5. 4
mg) , F-28 e AT €83 (H 7K 0% —20% #5 B Bk
Jit) 2t 15 24k 5 ¥ 19 (201. 6 mg) , 28 il £ B
HPLC( H 7K 25:75) 415 2L &4 2 (36. 8
mg) .

3 GHEE

wEW1 HETEEKAK; ESI-MS: m/z 291
[M+H]";'H NMR (CD,0D,500 MHz) §:4.81
(1H,brs,H-2) ,4.17 (1H,m,H-3),2.85 (1H,dd,J
=16.7,4.8 Hz,H4a),2.72 (1H,dd,J =16.7,1.9
Hz,H4B),5.90 (1H,d,J =2.2 Hz, H6),5.93
(1H,d,J =2.2 Hz,H-8),6.96 (1H,d,J=1.6 Hz,
H-2"),6.78 (1H,d,J =8.1 Hz,H-5'),6.74 (1H,
dd,J =8.1,1.6 Hz, H6") ;" C NMR (CD,0D, 125
MHz) 6:79.8 (C-2),67.5 (C-3),29.3 (C4),
157.7 (€C-5),96.3 (C-6),158.0 (C-7),95.8 (C-
8),157.4 (C9),100.0 (C-10),132.3 (C-1"),
115.3 (C-2'),145.7 (C-3"),145.9 (C4'),115.8
(C-5'),119.4 (C6"), DA b %¥ 5 scmk'™ 45—
B EEY 1 ARILER.
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wEW2 HOTGEEKAK; ESI-MS: m/z 291
[M +H]";'H NMR (CD,0D,500 MHz) §:4.54
(1H,d,J=7.5 Hz,H-2),3.95 (1H,m,H-3),2. 82
(1H,dd,J=16.2,5.4 Hz,H4«a) ,2.48 (1H,dd,J =
16.2,8.2 Hz, H4B),5.83 (1H,d,J =2.2 Hz, H-
6),5.90 (1H,d,J=2.2 Hz,H-8),6.81 (1H,d,J =
1.6 Hz,H2") ,6.74 (1H,d,J =8.1 Hz,H-5") ,6. 68
(1H,dd,J=8.1,1.6 Hz,H-6") ;°C NMR (CD,0D,
125 MHz) §:82.8 (C-2),68.8 (C-3),28.5 (C4),
157.6 (C-5),96.3 (C-6),157.8 (C-7),95.5 (C-
8),156.9 (C9),100.8 (C-10),132.3 (C-1"),
115.2 (C-2'),146.2 (C-3"),146.2 (C4"),116.1
(C-5"),120.1 (C-6"), DA bt 5 3cmk' ) il —
;B EAEY 2 HILER,

wEW3 20wt E Bk K ESI-MS: m/z
475 [M +Na] " ;'H NMR ( Acetone-d, ,500 MHz) §:
4.90 (1H,s,H-2),4.29 (1H,brs,H-3),2.90 (2H,
m,H4),6.23 (1H,s,H-6),7.05 (1H,d,J =2.0
Hz,H-2"),6.83 (1H,d,J =8.0 Hz, H-5"),6.77
(1H,dd,J =8.0,2.0 Hz,H-6"),2.85 (1H,dd, J=
16.0,2.0 Hz, a-H,),3.11 (1H,dd, J = 16.046.0
Hz,a-H,),4.56 (1H,dd,J =6.0,2.0 Hz,B8-H),
6.58 (1H,d,J=2.0 Hz,H2"),6.48 (1H,dd,J =
8.0,2.0 Hz, H5"),6.64 (1H,d, J.=8.0 Hz, H-
6");”C NMR (CD,0D,125 MHz) §: 79.7 (C-2),
66.6 (C-3),28.9 (C4),105.2 (G4a),157.3 (C-
5),96.3 (C-6),152.0 (G<7),106.0 (C-8),153.4
(C-8a),131.9(C-1"),115.0(C-2") ,145. 1 (C-3"),
145.7 (C4'),116.07( C-5"), 119.2 (C-6"),38.6
(a-C),35.3(BC),170:9(-COO0-) ,135.4 (C-1"),
115.4 (C-2'),145.9 (C-3"),146.3 (C4"),116.5
(C-5"),119.2 (C-6")wn LA 1 HicH 5 3cik™ 436 —
KA 3 W EIER Ta,

WA W42 4 (0 JC 2 T H) K ; ESI-MS: m/z
475 /M +Na] " ;'H NMR ( Acetone-d, ,500 MHz) §:
4.98 (1H,s,H-2),4.26 (1H,brs,H-3),2.91 (2H,
m,H4),6.23 (1H,s,H6),6.93 (1H,d,J=2.0
Hz,H-2'),6.73 (1H,d,J =8.0 Hz, H-5"), 6.64
(1H,dd,J =8.0,2.0 Hz,H-6"),2.86 (1H,dd,J =
16.0,2.0 Hz, a-H,),3.12 (1H,dd,J =16.0,6.0
Hz,a-H,),4.47 (1H,dd,J =6.0,2.0 Hz,B-H),
6.68 (1H,d,J=2.0 Hz,H=2"),6.58 (1H,dd, J =
8.0,2.0 Hz, H-5"),6.73 (1H,d,J = 8.0 Hz, H-

6");”C NMR (CD,0D, 125 MHz) §:80.2 (C-2),
66.9 (C-3),29.3 (C4),105.2 (C4a),157.2 (C-
5),96.4(C-6),152.0 (C-7),106.2 (C-8),153.5
(C-8a),131.7 (C-1"),114.9 (C2'),145.2 (C-
3'),145.9 (C4'),115.3 (C-5'),119.4 (C-6'),
38.3 (a-C),35.2 (B-C) 170.8 (-COO-),135.3 (C-
17),115.3 (C2"),146.3 (C-3"),145.9.( C4"),
115.9 (C5"),119.4 (C-6") . LI ¥ Cik’™ #
3, R 4 HETSHE Db,

wEWS g EIEE HAK; ESI-MS: m/z
741 [M+H] " ;'"H NMR (Acetone-d, ,500 MHz) §:
5.24 (1H,s,H-2),4.02 (1H}brs,H3) ,4.86 (1H,
s,H4),6.19 (1H,s,H-6),6.64 ~7.12 (6H, over-
lapped , H-2" ;H-5", H-6", H2" JH-5" , H6"") , 2. 96
(1H,d,J =15.6 Hz,a-H,);3.08 (1H,dd,J =15.6,
6.0 Hz,a-H,) ,4.63 (1H,dd,J =6.0,2.0 Hz,8-H) ,
6.70 (1H,d,J =2.0 Hz, H-2"") ,6.64 (1H,dd,J =
8.0,2.0 Hz, H-5"),6.50 (1H,d,J =8.0 Hz, H-
6"),5.03 (1H,s,H-2") ,4.31 (1H,brs,H-3"),2.78
(1H,d,J =14.6 Hz,H4"a),2.92 (1H,d,J =14.6
Hz,H-4"8),5.97 (1H,s,H-6") ;" C NMR ( Acetone-
d, + D,0,125 MHz) 6:76.4 (C-2),72.0 (C3),
36.4 (C4),104.5 (C4a),151.2 (C-5),95.4(C-
6),153.8 (C-7),106.9 (C-8),155.4 (C-8a),
131.2 (C-1"),114.5 (C2'),143.9 (C3'),144.7
(C4'),115.4 (C-5"),118.4 (C6"),38.0 (a-C),
34.0 (8-C),169.2 (-CO0-),134.3 (C-1"),114.7
(C2"),144.6 (C-3"),145.1 (C4"),115.9 ( C-
5"),118.9 (C-6"),78.9 (C-2"),66.1(C-3"),28.8
(C4"),99.7 (C4"a),153.4 (C-5"),96.7(C-6"),
155.2 (C-7"),107.6 (C-8"),156.0 (C-8"a),131.8
(C-1"") ,114.7 (C2""),144.5 (C-3""),144.8 (C-
4") 115.4 (C-5""),118.9 (C-6") ., LI FHIES X
RT3, MO BB S AN E T a,

a6 L6 JC & B K K ; ESI-MS: m/z
741 [M+H] " ;'"H NMR ( Acetone-d,,500 MHz) §:
5.62 (1H,s,H-2),3.98 (1H, brs,H-3),4.63 (1H,
brs,H4),6.12 (1H,s,H-6) ,6. 61 ~6.71 (8H,over-
lapped, H-2', H-5', H-6', H-2""  H-5"" , H-6"" , H-2"",
H-6"),1.95 (1H,dd,J =15.6,6.6 Hz,a-H,) ,2.58
(1H,d,J =15.6 Hz,a-H,),4.12 (1H,d, ] =6.6
Hz,3-H),6.48 (1H,dd,J =7.8,2.0 Hz, H-5"")
4.76 (1H, s, H2"),3.68 (1H, brs, H-3"), 2.53
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(1H,d,J =14.6 Hz,H4"«) ,3.80 (1H,d,J =14.6
Hz,H4"8),5.92 (1H,s,H-6") ;" C NMR ( Acetone-
dy + D,0,125 MHz) §:75.4 (C-2),71.7 (C3),
36.6 (C4),105.1 (C4a),156.4 (C-5),94.9 (C-
6),155.7 (C-7),108.1 (C-8),153.2 (C-8a),
132.3 (C-1'),115.8 (C-2"),145.5 (C-3"),145.2
(C4'),115.2 (C-5"),118.9 (C-6"),36.9(a-C),
34.3 (B-C),169.0 (-CO0-),135.3 (C-1""),115.1
(C-2"),144.8 (C-3"),144.3 (C4"),114.9 (C-
5"),119.2 (C-6"),76.5 (C2"),72.1 (C-3"),
28.8 (C4"),99.9 (C4"a),156.4 (C-5"),96.7 (C-
6"),155.3 (C-7"),108.2 (C-8"),150.5 (C-8"a),
131.8 (C-1"), 115.5 (C2"), 145.5 (C3"),
145.0 (C4""),115.2 (C-5"),118.9 (C-6"), VI I
BOs 5 3k IRaE — 2, e LAY 6 4
YHZ b,

wEWMT 206 T E B K K ESI-MS: m/z
601 [M+Na]";'H NMR (DMSO-d,,500 MHz) §:
4.76 (1H,s, OH,-3),4.88 (1H,s, H,2),4.15
(1H,brs,H,-3),2.35 (1H,d,J=14.5 Hz,H,4a),
2.70 (1H,d,J =14.5 Hz,H,4B),5.79 (1H,s{H,-
6),6.98 (1H,d,J=2.0 Hz,H,-2"),6.62 (1H,d,J
=8.0 Hz,H,-5"),6.78 (1H,dd,J =8.0,2.0 Hz,
H,-6'),4.92 (1H,s,H,2),3.60 (LH,brs, H,-3),
4.42 (1H,s,H,4),5.76 (1H,s,H,%6)45.70 ( IH,
s,H,-8),6.49 (1H,d, J =2:0 Hz, H,-2),6.61
(1H,d,J=8.0 Hz,H,-5')4,6.77 (1H,dd,J =8.0,
2.0 Hz,H,-6") ;" C NMR ( DMSO-d,,125 MHz) §:
79.2 (C2,),66:4 (C,-3),;28.8 (C,4),100.6
(C,4a),155:7 (G -5)596.9 (C,-6),155.9 (C,-
7),114.9 (C,-8),155.7(C,-8a),131.8 (C,-1"),
115.4 (C,2"), 145:3.(C,-3"), 145.1 (C,4"),
1149 (C,5"),115.2 (C,-6"),76.9 (Cy-2),72.8
(C4-3),36:8..(€;,4),100.6 ( Cy4a),157.7 (C,-
5),96.3 (Cy-6),157.7 (Cy-7),95.9 (Cy-8),
157.7 (Cy-8a), 132.4 (Cy-1"), 115.4 (Cy-2"),
145.3 (Cy-3"),145.0 (Cy4'), 114.9 (Cy-5"),
115.2 (Cy-6") o LA EHde 5 scmk™ i3l — 8, s
FEMAEY T S Procyanidin B,

LEW 8 L0450 ICE I K K ; ESI-MS: m/z
601 [M +Na]*;'H NMR (CD,0D,500 MHz) §:
4.91 (1H,brs,H,-2),4.00 (1H,brs, H,-3),4.56
(1H,d,J=1.2 Hz,H,4) ,6.04 (1H,d,J=2.4 Hz,

H,6),5.98 (1H,d,J=2.4 Hz,H,-8),6.88 (1H,
d,J=2.0 Hz,H,2"),6.73 (1H,d,J=8.2 Hz,H,-
5'),6.68 (1H,dd,J =8.2,1.5 Hz, H,-6"),4.80
(1H,brs,H,-2) ,4.15 (1H,brs, H,-3),2.68 (1H,
d,J=16.5 Hz,H,4«) ,2.89 (1H,dd,J =16.5,4.5
Hz,H,4B),6.04 (1H,s,H,-8),6.97 (1H,d,J =
1.8Hz,H,2"),6.76 (1H,d,J =8.2 Hz,/H,-5"),
6.80 (1H,dd,J =8.2,1.8 Hz, H,-6");”C NMR
(CD,0D,125 MHz) §:77.3 (C-2,),72.7 (C,3),
38.4 (C,4),101.4 (C,4a),158:0 (C,-5),96.1
(C,6),159.5 (C,-7),96.7 (C,-8),159.5(C,-
8a),132.3 (C,-1"),115.2°(C,-2"), 146.0 (C,-
3'),145.8 (C,4') 115.9°(C,-5"),119.2 (C,-6"),
79.7 (C,2)456775 (Cy-3),30.4 (C,4),101.4
(Cy4a) ,158.0 (C;-5),108.9 (Cy-6),155.5 (C,-
7),96.77(Cy-8),155.5 (Cy-8a),132.3 (Cu-1"),
115.9°(C,-2"), 146.0 (C,-3'),145.8 (C,4"),
115.9 (C,-54) ,119.4 (C,6") o LA F%dis 5 Scik™
il —2, s e LA 8 i Procyanidin By,
wEM9 2T E B K K ESI-MS: m/z
867.[M + H]*;'H NMR (CD,0D, 500 MHz) 3:
4.99 (1H,brs,H,-2),4.32 (1H, brs,H,-3),2.81
(1H,d,J =16.0 Hz,H,4a),2.94 (1H,dd, J =
16.0,4.0 Hz, H,4B8),5.92 (1H,s, H,-6),7.12
(1H,d,J=2.0 Hz,H,-2") ,6.74 (3H,m,H,-5' H,-
5" H.5"),6.77 (1H,dd,J =8.0,2.0 Hz,H,6"),
5.22 (1H,brs,H,-2),4.01 (2H, brs,H,-3,H.-3),
4.71 (2H,brs, H,4 ,H.4),5.92 (1H,s,H,-6),
7.02 (1H,brs,H,-2") ,6.70 (2H,m,H,-6' ,H.-5"),
5.07 (1H,brs,H.2),6.00 (1H,d,J =2.0 Hz, H,-
6),6.03 (1H,d,J=2.0 Hz,H.-8),6.92 (1H,d,J
=2.0 Hz,H.-2'); "C NMR (CD,0D,125 MHz) §:
79.4 (C,2),66.7 (C,-3),30.0 (C,4),100.0
(C,4a),156.6 (C,-5),97.4 (C,6),156.6 (C,-
7),107.4 (C,-8),154.4 (C,-8a),131.8 (C,-1"),
115.0 (C,2"),146.0 (C,-3'),145.6 (C,4"),
115.7 (C,-5"),118.7 (C,-6"),76.6 (C,-2),72.9
(Cy-3),37.1 (Cy4),102.3 (Cy4a),156.4 (C,-
5),97.1 (C,6),156.9 (C,-7),106.8 (Cy-8),
154.7 (C,-8a,Cc-8a),132.3 (Cy-1",Cc-1"),114.9
(Cy2",Ce2"),145.9 (Cy-3",Ce-3"),145.4 (Cy-
4"),115.8 (Cy-5", C.5'), 118.5 (Cy6'),76.7
(Ce2),73.7 (C¢-3),36.9 (C.4),101.5 (C-
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4a),158.0 (C.-5),96.0 (C.6),158.2 (C.-7),
107.4 (C.-8),145.5 (C.4"),119.5 (C.6"), LA
Bl Sk Rl — B O E LA 9 N Pro-
cyanidin C, ,

LEWI0 [T E LK ; ESI-MS: m/z 607
[M+Nal]*,619 [M+Cl];'"H NMR (CDCL,, 500
MHz) §:6.62 (2H,brs,H-2,H-6) ,4.75 (1H,d,J =
5.5 Hz,H-7),3.13 (1H,m,H-8) ,4.29 (1H,m, H-
9«),3.91 (1H,m,H-98),6.89 (1H,m,H-2"),6.90
(1H,d,J =8.0 Hz,H-5"),6.82 (1H,dd,J =8.0,
1.0 Hz,H-6") ,3.07 (1H,m,H-8') ,4.27 (1H,m,H-
9'a),3.91 (1H,m,H9'B),6.97 (1H,brs,H2"),
6.88 (1H,d,J=8.0 Hz,H-5"),6.95 (1H,d,J=8.0
Hz,H-6"),5.02 (1H,d, J =8.5 Hz, H-7"),3.87
(1H,m,H-8"),3.57 (1H,m,H9"«),3.32 (1H,m,
H-9'8),3.84 (3H,s,0CH,-3),3.95 (6H,s, OCH,-
3’, OCH,-5"), 3.81 (3H, s, OCH,-3");"” C NMR
(CDCl,,125 MHz) §: 137.9 (C-1),102.7 (C-2),
153.2 (C-3),134.6 (C4),153.2 (C-5),102.7(C-
6),85.9(C-7),54.0 (C-8),72.1 (C9),132.7 (€=
1'),108.6 (C-2"),146.7 (C-3"),145.3 (C4'),
114.2 (C-5"),118.9(C-6"),85.7(C-7"),54.5 (€G-
8),71.5 (C9'),131.9 (C-1"),109.7(CR"),
146.4 (C-3"),145.4 (C4"),114.3.(€-5") ,120.4
(C6"),74.1 (C-7"),89.1 (C-8"),60:5 (C9"y,
56.3 (OCH,-3),56.0 (OCH,-3"),56.0 (OGH,-5"),
56.0 (OCH;-3") . D -%Hfi 5 3k 4fasi— 2k, i
WEALE W 10 Sk Hedyotol D7

wEH 11 HEOTEILK K ; ESI-MS: m/z 383
[M+Na]";'H NMR (DMSO-d,,500 MHz) §: 6. 62
(3H,m,H-2,H:5 H-6') ,6.58 (1H,dd,J=7.8,1.2
Hz,H-6),2.83 (1H;m, H-7a),2.43 (1H, m, H-
78)42.58 (1H,m,H-8) ,3.56 (1H,m,H-9«),3.87
(1H,m,H98)46.82 (1H,s,H2"),6.74 (1H,d,J
=7/8 Hz,H-5") ,4.65 (1H,m,H-7"),2.19 (1H,m,
H-8'),3.47 (1H,m,H9'«a),3.67 (1H,m,H9'B),
3.74 (3H,s,0CH,-3),3.74 (6H,s,0CH,-3");"C
NMR ( DMSO-d,, 125 MHz) §:131.4(C-1),112.4
(C2),147.2 (C3),144.3 (C4),115.1 (C-5),
120.3 (C-6),31.9 (C-7),41.7 (C8),71.5 (C-
9),134.4 (C-1'),109.2 (C2"),147.1 (C-3"),
145.2 (C4'),114.7 (C-5'),118.0 (C-6"),81.5
(C-7'),52.2 (C-8'),58.3 (C9'),55.2 (OCH,-

3),55.3 (OCH,-3"), DL bl 5 ek ™ s —
S EAE Y 11 R TR R

LEWI12 HEOTCEIE KK ESI-MS m/z;381
[M+Na]*;'H NMR (CDCl,,500 MHz) §: 6.89
(1H,m,H-2),6.88 (1H,d,J=8.2 Hz,H-5),6.82
(1H,dd,J =8.2,1.7 Hz,H-6) ,4.74 (1H,d, ] =
4.3Hz,H-7),3.10 (1H,m,H-8),4.24 (1H, m, H-
9),3.87 (1H,m,H98),6.89 (1H,m;H-2"),6.88
(1H,d,J =8.2 Hz,H-5"),6.82 (1H,dd,J=8.2,
1.7 Hz,H-6") ,4.74 (1H,d,J=4.3 Hz,H7"),3. 10
(1H,m,H-8") ,4.24 (1H{m,H9'«),3.87 (1H,m,
H-9'8),3.90 (3H,s,0CH,;-3),3.90.(6H,s,OCH,-
3);”C NMR (CDCl;, 125 MHz) §: 132.9 (C-1),
108.6 (C-2)7146:7 (€-3),145.2 (C4),114.3 (C-
5),118.9 (C-6)4,85.9(C-7),54.1(C-8),71.6 (C-
9),132.9 (C-1)/108.6 (C-2"),146.7 (C-3"),
145.2°(C4'),114.3 (C-5'),118.9 (C-6"),85.9
(C-7")y54.1 (€8"),71.6 (C9'),55.9 (OCH,-
3),55.9 (OCH,-3") . LI b % 55 ikt ™ it i —
2, IS E A Y 12 F( + ) -Pinoresinol

wE&W13 HOTEIEH A ESI-MS: m/z 536
[M+H]";'"H NMR (CDCl,,500 MHz) §: 6.68
(1H,s,H-2),6.86 (1H,d,J =7.8 Hz,H-5),6.70
(1H,d,J =7.8 Hz,H-6),2.58 (1H,dd, J =13.7,
10.7 Hz,H-7«) ,2.86 (1H,dd,J =13.7,4.9 Hz, H-
78),2.65 (1H,m,H-8),3.74 (1H,dd,] =8.8,8.6
Hz,H9a),4.09 (1H,dd,J =8.8,6.3 Hz, H9B) ,
6.68 (1H,s,H-2"),6.89 (1H,d,J=7.8 Hz,H-5"),
6.86 (1H,d,J=7.8 Hz,H-6") ,4.77 (1H,d,J] =6.3
Hz,H-7"),2.66 (1H, m,H-8"),4.24 (1H,dd,J =
11.3,7.3 Hz, H9 @) ,4.40 (1H,dd, J =11.3,7.3
Hz,H9'B),7.00 (1H,s,H2"),6.93 (1H,d,J =
7.8 Hz,H-5"),7.12 (1H,d,J =7. 8 Hz,H-6") ,7. 04
(1H,d,J =12.8 Hz,H-7"),5.76 (1H,d,J =12.8
Hz, H-8"),3.88 (6H,s, OCH,-3, OCH,-3"), 3.96
(3H,s,0CH;-3"),5.47 (1H,brs,OH4) ,5.51 (1H,
brs, OH4'), 5.90 ( 1H, brs, OH4");"” C NMR
(CDCl,,125 MHz) §:131.9 (C-1),111.2 (C-=2),
146.5 (C-3),144.0 (C4),114.4 (C-5),121.1 (C-
6),33.3 (C-7),42.7 (C-8),72.8 (C9),134.4
(C-1"),108.2 (C-2"),146.5 (C-3"),145.3 (C-
4') ,114.5 (C-5"),118.8 (C-6"),83.0 (C-7"),49. 1
(C-8'),62.3 (C9'),127.1 (C-1"),109.4 (C-2"),
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148.1(C-3"),145.3 (C4"),114.3 (C-5"),123.0
(C-6"),144.0 (C-7"),115.9 (C-8"),166.3 (C-
9"),55.9 (OCH,3,-3',3") ., LI I ¥4 5 X
R R — 8, S E A 13 R 9-0-(Z) B
BRIEVR A

wEW 14 EOTE LMK ESI-MS  m/z 537
[M +H]";'"H NMR (CDCl,, 500 MHz) §: 6.70
(1H,s,H-2),6.86 (1H,d,J =7.8 Hz,H-5),6.71
(1H,d,J=7.8 Hz,H6),2.58 (1H,dd,J =13.7,
10.7 Hz,H-7a) ,2.90 (1H,dd,J =13.7,4.9Hz, H-
78),2.77(1H, m,H-8),3.79 (1H,dd,J =8.8,8.6
Hz, H9«a),4.12 (1H, m, H98),6.68 (1H, s, H-
2'),6.89 (1H,d,J =7.8 Hz,H-5"),6.68 (1H,d,J
=7.8 Hz,H-6"),4.83 (1H,d,J =6.3 Hz, H-7"),
2.66 (1H, m,H-8"),4.34 (1H,dd,J =11.3,7.3
Hz,H9'«),4.52 (1H,dd,J =11.3,7.3 Hz, H9’
B),7.00 (1H,s,H-2"),6.93 (1H,d,J=7.8 Hz,H-
5"),7.12 (1H,d,J =7.8 Hz,H-6"),7.51 (1H,d,J
=15.8 Hz,H-7"),7.51(1H,d,J =15.8 Hz,H-8"),
3.88 (6H,S,0CH,-3,-3"),3.96 (3H,s,O0CH,-3"Y,
5.47 (1H,brs,OH4) ,5.51 (1H,brs, OH4") ,5.90
(1H,brs, OH4") ;" C NMR ( CDCl,, 125 MHz) '8
131.9(C-1),111.2 (C-2),146.5(C-3),144.0. ( C-
4),114.4 (C5),121.1 (C-6),33.2(C7),42.5
(C-8),72.7 (C9),134.4 (C-1'),108.4 ( C-2"y,
146.5 (C-3"),144.0 (C4') A14.5 (@-5"),118.9
(C6"),83.5 (C-7"),49.1 (C8"),62.7 (C9"),
127.1 (C-1"),109.4 (€-2");148.1 (C-3"),145.3
(C4"),114.4 («C-5"),123.1 (C-6"),144.8 (C-
7"),114.9 (€-8") ;167-0-(C9"),55.9 (OCH,-3,-
3',3") o LI EBOHE S skt R — 5k, g e Ak
B 1478 9-0-(E) -FZRBE A o

wEW1S [EICELK K ; ESI-MS: m/z 605
[M + Na]*3'H-NMR (CD,0D,500 MHz) §: 6.43
(2H,s,H2 ,H-6) ,4.42 (1H,d,J =6.0 Hz,H-7),
2.09 (1H, m, H8),3.89 (1H, m, H9«), 3.76
(1H, m, H98),6.58 (1H,s, H2"),2.59 ~ 2.74
(2H,m,H-7"),1.71 (1H,m,H-8"),3.25 (1H,m,
H-9'w),3.83 (1H,m,H-9'8) ,3.75 (6H,brs, OCH,-
3,0CH;-5),3.86 (3H,s,0CH,-3"),3.32 (3H,brs,
OCH,-5"),4.28 (1H,d,J =8.0 Hz,H-1"),3.30 ~
3.84 (5H,m,H-2" ,H4" H-3",H-5",H-6");”C NMR
(CD,0D,125 MHz) §: 134.6 (C-1),107.1 (C-2),

149.1 (C-3),139.4 (C4),149.1 (C-5),107. 1 (C-
6),42.8 (C-7),43.2 (C8),71.6 (C9),130.3
(C-1'),108.0 (C2"),148.7 (C-3'),139.0 (C-
4') ,147.7 (C-5"),126.5 (C-6"),33.8 (C-7"),40.7
(C-8'),66.4 (C9'),104.9 (C-1"),75.3 (C2"),
78.3 (C-3"),71.8 (C4"),78.0 (C-5"),62.9 (C-
6"),57.0 ( OCH,-3,-5), 56.7 ( OCH,-3"), 60.3
(OCH;-5") o DA b%cds 5 ekt ™ i i —2k, i %
FEAEY 15 H( + ) -Lyoniresinol 9’-0-glucoside ,

wEaW16 [T E R s ESI-MS; m/z 509
[M+H]";'H NMR (CD;0D,500 MHz) §: 5.62
(1H,d,J=6.6 Hz,H2),3.68 (1H,dd,J =6.6,1.2
Hz,H-3),7.70 (1H,d,J=1.2 Hz,H4),7.62 (1H,
d,J=1.2 HzyH-6) ,3.86:(1H,m,H-10) ,3.90 (3H,
s,0CH,-7),6.93 (1H,d,J = 1.8 Hz, H-2') ,6.77
(1H,d,J=8.4 Hz,H-5'),6.82 (1H,d,J =8.4 Hz,
H-6'),3.80 (3H,s,0CH,4'),5.69 (1H,d,J=7.8
Hz,H-1%) ,3:56 (1H,m,H-2"),3.50 (1H,t,/=9.6
Hz,H-3"),3.46(1H,m,H4"),3.49 (1H,m,H-5"),
3.89 (1H, m, H-6&"),3.75 (1H, m, H-68");" C
NMR (CD,0D,125 MHz) §:90.4 (C-2),54.5 (C-
3),121.2 (C4),123.8 (C-5),115.4 (C-6),145. 4
(C-7),154.5 (C-8),130.4 (C9),64.5 (C-10),
56.7 (C-11),166.6 (C-12),133.8 (C-1"),110.6
(C2'),149.2 (C3"),147.2 (C4'),116.2 (C-
5'),119.8 (C-6"),56.4 (C-7"),96.2 (C-1"),74. 1
(C2"),78.0 (C-3"),71.1 (C4"),78.8 (C-5"),
62.3 (C-6"), L b %ds 5 ek’ i — 8,
EAAE Y 16 F Pomegralignan

wEW 1T [ EER SR ESI-MS: m/z 215
[M+Na]";'H NMR (CDCl,,500 MHz) §; 6.24
(1H,d,J=9.4 Hz,H-3),7.60 (1H,d,J =9.4 Hz,
H4),6.92 (1H,s,H-5),6.84 (1H,s, H-8),3.95
(3H,s, OCH,-7) ;" C NMR (CDCl,, 125 MHz) §:
162.4 (C-2),112.3 (C-3),144.0 (C4),107.9 (C-
5),150.0 (C-6),150.6 (C-7),103.2 (C-8),145.0
(C9),111.1 (C-10),56.2 (OCH,-7), D\ F¥¥E 5
HRC™ R — R, MO E LAY 17 R AR

wEWI8 [ JE A A ; ESI-MS: m/z 387
[M+H]";'H NMR (C,D,N,500 MHz) §: 6.44
(1H,d,J =9.6 Hz,H-3),7.74 (1H,d,J =9.6 Hz,
H4),6.73 (1H,s,H-5),7.42 (1H,d,J =2.0 Hz,
H-2"),7.29 (1H,d,J =8.0 Hz,H-5'),7.36 (1H,
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dd,J=8.0,2.0 Hz,H-6") ,5.59 (1H,d,J =8.0 Hz,
H-7"),4.48 (1H,ddd,J=8.4,3.2,2.4 Hz,H-8"),
4.31 (1H,dd,J =12.8,2.4 Hz,H9'«) ,3.91 (1H,
dd,J =12.8,3.2 Hz, H9'8),3.79 (3H,s, OCH,-
6),3.71 (3H,s,0CH,-3");"” C NMR (CDCl,, 125
MHz) &: 160.8 (C-2),113.8 (C-3),144.4 (C4),
111.9 (C4a),101.2 (C-5),146.4 (C-6),138.5
(C-7),133.1 (C-8),133.1 (C-8a),127.6 (C-1"),
112.3 (C-2"),149.1 (C-3"),148.9 (C4"),116.6
(C-5'),121.7 (C-6"),77.5 (C-7'),79.9 (C-8"),
56.2 (OCH;-6),55.8 (OCH;-3"), Lk | ¥#i 53¢
[ B3, S E Ak 597 18 M Cleomiscosin B,

wEW19 [HEOTEEK A ESI-MS  m/z 457
[M+H]*;'"H NMR (DMSO-d,,500 MHz) §: 6.31
(1H,d,J =9.5 Hz,H-3),7.95 (1H,d,J =9.5 Hgz,
H4),7.29 (1H,s,H-5),7.14 (1H,s,H-8),5.39
(1H,brs,H-1"),3.00 ~3.50 (7H,m,H-2" H-3' H-
4' H-5' \H-6'a,H4" H-5") ,4.76 (1H,brs, H-6'B) ,
4.94 (1H,brs,OH-2") ,4.68 (1H, brs,OH-3"),5. 18
(1H,brs,OH4") ,5.18 (1H,brs,H-1"),5.07 (1H,
d,] =2.7 Hz, H2") ,4.48 (1H, brs, OH-2") /3. 70
(1H,brs, OH-3"),3.88 (1H, m, OH-5");",€ NMR
(DMSO-d,, 125 MHz) §:160.6 (C-2),113.4( C-
3),144.2 (C4),112.5 (C4a),109.7 (€-5),
145.9 (C-6),149.8 (C-7),103.0 (C-8)4148.9 (C-
8a),99.5 (C-1'),73.0 (L2),76:6 (‘C-3"),69.7
(C4'),76.6 (C-5"),67.5.(C-6"),109.3 (C-1"),
75.4 (C-2"),78.8 (C-3"),73.4 (C-3"),63.4 (C-
5"),56.0 (OCH;6) . LI | $dfi 5 3c k'™ 417 i —
3, MU E b 1 19 24 Hymexelsing,
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