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Study on the chemical constituents of the active parts of Piper wallichii

ZENG Ling"?, HU Yujie"?, LI Ling"*, GONG Xiaojian’, ZHOU Chanyuan', FAN Dongsheng'* (1. College of
Pharmacy, Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China; 2. Dept. of
Pharmacy, the First Affiliated Hospital of Guizhou University of Traditional Chinese Medicine, Guiyang
550001, China; 3. Key Laboratory for Information System of Mountainous Areas and Protection of Ecological
Environment, Guizhou Normal University, Guiyang 550001, China; 4. College of Chemistry and Materials
Engineering, Guiyang University, Guiyang 550005, China)

ABSTRACT OBJECTIVE To analyze the chemical constituents of the active parts of Piper wallichii. METHODS The
petroleum ether-extract fraction was prepared from the methanol extract of P. wallichii. Separation and purification were performed
using semi-preparative high-performance liquid chromatography. The structures of the compounds were identified by nuclear
magnetic resonance spectroscopy. RESULTS Nineteen compounds were isolated from the petroleum ether-extract fraction from the
methanol extract of P wallichii, identified as 3-acetoxybenzyl benzoate (1), 2-acetoxybenzyl benzoate (2), 2-methoxybenzyl
benzoate (3), 3-methoxybenzyl benzoate (4), 4-hydroxy-3-methoxybenzyl benzoate (5), 3-hydroxybenzyl benzoate (6), benzyl
benzoate (7), ganschisandrine (8) , lancifolin A (9), (7R, 8R, 3'R) -T-acetoxy-3' , 4'-dimethoxy-3, 4-methylenedioxy-6'-oxo-
A"¥.8.3"-lignan (10), (7S5,8R,3’S)-A¥-3",6’-dihydro-3’-methoxy-3, 4-methylenedioxy-6'-0x0-8.3",7.0.4"-lignan (11), (7R,
8R,3’S)-A"-3" ,6'-dihydro-3’-methoxy-3, 4-methylenedioxy-6'-0x0-8.3" ,7.0.4’ -lignan (12), isodihydrofutoquinol A (13), licarin
A (14) , licarin B (15), 2-(2',5'-dimethoxyphenyl) -3, 4-

AESTH B FEH KRB 34 0 X R34 5 H (No. dimethyl-5- (3", 4”-dimethoxyphenyl) - tetrahydrofuran (16) ,
81960787) ; 5t M v [ 24 K% 55— B 12 o v s 24 R 5 24D A% 7 ) galgravin (17) , velutin (18) , and piyunin A (19).
FAA PRI H (No.GZYYFY2025007) s e 4 [{ 25 T AL R TAR % CONCLUSIONS Compound 1 is a new benzyl benzoate
i H (No. E L 25 A HR(2025) 18145 ; T @4 22 T ALK T4k
500 H (No. [H 7P B2 245 A 26K (2024255 5)

* E—1ER WA W 2 KRR 2 BT
JF% . E-mail:1417916272@gqq.com

#BISIEE FARZ50T, W2 S0, 1 B orh . p 2 Rk KEYWORDS Piper wallichii; Piper genus; benzyl benzoate
TS ALl . E-mail : fands0508@hotmail.com derivative; 3-acetoxybenzyl benzoate

compound. Compounds 3-5, 8 and 9 are isolated from the
Piper genus for the first time, while compounds 2, 6, 10-13

and 15-19 are isolated from P. wallichii for the first time.
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1B J# Piper wallichii Miq. Hand.-Mazz A #EHA
RUSAEY) , A TIE VG 50 Bde 8 . = F L
JICHOR SR, e 2 [ Je AR VBB RE L F i A B EE
JEVUEAE EIRA A . A R TR RO 24 2R BE IR
MY BE IR 2z — , 2 A A e 25 Rk MR, I3
VB2 B G A RN EPHFA | bk R T I 1k 9
DR, v AT N FE IR IR R | BHIZE R 48 (BRHT
P ST, AHSCRIRTE AR, A R e A T B A
Ytk AR 2= JHTAHE 2= DASGE S a2 o™, B
APUEA B MREER™ BT B A

AR B IR 7T A B, A1 R i R IS IO 1) A
Pk A LR A7 T b 5 A K 75 O A 4k R 7 A I 3 e e
IR T, R B T ek A BT I v SR A HR 28 H (1) PR R
I KAT R BE™ SR, 1 Fe FH S L) %) Ay Yk T A
WGBS A2 i 52 4, AR R Al i il o3 4 VR
W AN LTI, AT IR AR (2335 43 B He R 25
B RES R I TS Y e ik RGBS A R T T MR A
(B R it B %) T ik 2 BG4, M e
S b B R A 2R E I 25380 i SERR 5%
1 ##
1.1 FEMSEREXAS

Bruker AVANCE NEO 600 MHz %I #% f 2 % Il 3% 4%
% H Fi - Bruker 23 1] ; U3000-QE Focus & & &0 i AH 4,
T (BL £ Q-Exactive-Obitriap-MS 155 43 HF BT i ) W 1 32
Thermo Fisher Scientific /A 7 ; Cary 60 7 %£ #h-a[ JL4y
TR A LR A PR 7] LC3000N 7Y - il %
OR35S0 B b 5 BT e AR B F] 5 LC-
10A B RO AR 3518 H H A< Shimadzu 23 7] ; Ulti-
mate” CX-Csfill 75 4F (20 mm X 250 mm, 5 um) g F H JiE
P (1T ) By A7 FRZY 5 5 Sun Fire"Crs Fl Cof ] 25 4T
(10 mm X 250 mm, 5 pum) W [ & [ Waters 2 7 ; ODS {7,
TEEURE A H A YMC BRaUastt s i 2 At (100~200
HOW A& Sirefb 1 53T
1.2 FEHMRSEF

A AL R B SN A B SRR T, 5N rh R
R 2R 2y 2R BEER TR S 8 RS ARUE A A
4 B P wallichii Miq. Hand.-Mazz. it T B4 25, H
FRZR (No.20200520 ) PRAF T 5 4 i 22 25 K22 50— s =
Beghizeif. WL O (A0 W A REETTRHE R LS
A BR 2 w5 AU B AR B 35 CIL A
AT | 2R Mg AT g0 W A T T R AR Ak
TABRAF] ;4K i AR S50 % [ il
2 FEEHER
2.1 AEEEMEEAARENS FEE

AT F FEE 24 41 35 kg, BB, DL H R 95 59 CRHAE E
S 1 10) N Rl R E 3 YK, BER 1.5 hy i 98 ek s Rl
TR, BN A R R o W R R FHK S, A
Bk 047 2 0, A5 BB AL (1 500 g) o A kS A7

T2 2025 4F5 36 45 21 1]

ZERE IS ZATAE A B, DA T - 202 O RV R (100: 0~0:
100, V/V) KR EEBEIG , 455 13414043, B Fr.A1~Fr.A13,
22 AEBEMESMLLEYNSE

LEA AT T HE T AN 4% 2H 43 BT I, A B ST e
Fr.A3.Fr.A5 Fr.A7 Fr.A8 Fr.A9 Fr.All 41y ¥E47 5 05,
S ARG TN .

HUFr. A3 4143 44.8 g 28 Co 2 il B K140 8, LA B
W[ FE-7K (60:40~100:0, P/V) B BEBEML , 153 14140
/¥ Fr.A3-1~Fr.A3-14, HUFr.A3-3 2074} 230 mg Z:F: 1 %
W AH (8 REA [ 20 -7K (8713, V/V) , 3 mL/min] 43 55 44k
M2 G 3(1.1 mg) LGP 4(1.2 mg) AL 597
(2.1 mg)., HUFr.A3-52H4) 130 mg 22 i & B AH (A 3% 4Y
[ZJE-7K (87:13,¥/V), 20 mL/min]/3 &5 2l ik 15 2459
5(5.5 mg) FfL G4 6(3.1 mg),

IUFr.AS 4157 46.2 g 2 Co il £ A1 40 55, LA BV
W [FHEE-7K (50:50~100:0, V/V) JBEEEVE LS 4551 124
20/} Fr.A5-1~Fr.A5-12, BUFr.A5-3 24443 500 mg 22|
BWABETEAL [ 2 -/K (75:25, V/V) , 3 mL/min] 43 515
FEEP1(1 mg) Ak A4912(1 mg) . HUFr.A5-4 4143 1
g 2l 8 AR (A [ £ B -7K (55:45, V/V) , 3 mL/min]
S ES Atk iS 344 8(98 mg) F119(58 mg) ., MU Fr.A5-5
W1 1 g &Pl & WA g AL [ 2 -7K (80:20, V1), 3
mL/min]Zr B3 2L 54 13(6.1 mg) .

HUFr. AT 4143 60.6 g 28 Cs - il & KR40 15, LA B
We [ FEE-7K (50:50~100:0, V7V) R BEGEBE , 453 1140
4y Fr.AT-1~Fr.A7-11, HUFr.A7-3 40743 198 mg 221144
WA 035X [ Z W5 -7K (90: 10, V/V) , 3 mL/min] 43 2545 3|
AP 11(1.0 mg) FIfb 59 16(1.3 mg) . BUFr.A7-4 4]
43 300 mg £ - il B WAH (AL [ NG - K (88212, 1/1) , 3
mL/min] 53 & 4 kS E L5 18(2.1 mg) o

HUFr. A8 4143 59.6 g 25 Cs - il & A1 4 1, LA H B
W [F L 7K (50:50~100:0, V7V) R BEVEBE , 155 12140
43 Fr.A8-1~Fr.A8-12, HUFr.A8-4 204} 500 mg £l £
W AR AIEAL[ 2 -7K (80:20, V/V) , 3 mL/min] 43 #5153
E17(2.2 mg) . BUFr.AS8-5 4155 15 g &2F 145 WA
G 2 -7K (80: 20, V/V) , 3 mL/min] 3 8545 84k &
$19(29.1 mg) .

HUFr. A9 4143 21.9 g 48 Co 2l & A 43 15, LA i
W [FHEE-7K (50:50~100:0, V/V) BB EE B, 453 12440
JFFr.A9-1~Fr.A9-12, HUFr.A9-34143 2.3 g Z&F 45 W
A TEAL [ Z -7k (85:15, V/V) , 3 mL/min] 43 2515 34k
G10(37.2 mg) MLAH15(18.3 mg) o

BUFr AL 243 12.5 g 2 Co i & HE 0 B, DUH IR
W[ FHE-7K (50:50~100:0, V/V) 86 BE Ve 753 7440
4 Fr.A11-1~Fr.A11-7, BUFr.A11-3 4143 98 mg 424
BWAR AL [ ZN5-7K (85:25, V/V) , 20 mL/min] 53 B 15
FMLA Y 14(5.5 mg) . BUFr.AL1-4 4143 3.5 g Z&2F- 4%
TROAF A A [ FH BE-7K (90: 10, ¥/V) , 20 mL/min] 43 2515 5]
a12(2.4 mg).,
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2.3 AREEEBLLEYNEE

EE W1 MR, UV AN (nm) 2y 225(4.05) ,
275 (3.28) , /= 43 B¥ B W5 25 57 1% (HR-ESI-MS) m/z N
293.077 73[M+Na] (F155{H K 293.078 4) , ML &9 1
153 F 3R CaHuOu, AMEFIE N 10, ZEILE DI 1 INEA
R PR D% 3% (B 'H-NMR % ) (600 MHz, CDCL) ( WL
D) P g B LR 55 2 1A U R ER[S8y 8.08(2H,, dd,
J=8.4.1.2 Hz,H-2,6),7.45(2H,t,J=17.8 Hz,H-3,5),
7.57(1H,tt,J="7.2.1.2 Hz,H-4)]. 1 BRI [7.19
(1H,t,J=18Hz,H-2"),7.08(1H,dd,/=8.4.1.2 Hz,H-
4'),7.40(1H,t,J=7.8 Hz,H-5" ), 7.32(1H,dd,J=178
Hz,H-6")]. 1™ H B A (545 81 5.37(2H, s, H-7" ) Fl 1
ANHIEEAE S 2.31(3H, s, H-2") o % 13 A% 0 LR I 3%
(B "C-NMR i) .DEPT135 {{ #1 DEPT90 4% & A% H.
AT (HSQC) #& iz Ak 5 W BA 2 M B (5 5
(8 166.3.169.4) | 12 > J5 7 B {7 5 (8 150.8.,137.8,
133.1, 129.9. 129.7X2, 129.6, 128.4X2, 1255X2,
121.2) 1A H 545 5 (8c 66.0) A1 1A H E(E 5 (8c
21.1), AW 5T A Y 2- LB E I
IR R AR A T A, R I C-2 fh a0 RS )
B H oAU (8 121.2) , 11 C-3 4k A B 1838 5h H ol
ZEfk (8c 150.8) , Han A —3, 454 HR-ESI-MS %445,
HEM AL A 1K) C-3 (i bk ZBEREBUR . 5T 'H-"H ek
PEREHRITE (COSY ) M S5 C-5' 5 C-6" Al C-4" Ml
C-55 C-6 fll C-4 #Hi% . C-3 5 C-2 Fl C-4 #Hi% , SR J5 AR H
A% Z A DG (HMBC ) i H-2' /C-7' \H-6"/C-7' \H-2/
C-7 F1C-6 \H-5/C-1 45 K HE 51 e iZ A B 4548 (I
K1), % F &5 B & Sci-Finder % 4% J& (https:/
scifinder-n.cas.org/) ¥ & , i B S5 W 1 AL GV,
AR R HoAir 44 R 3-SR 2 F RS TR

x1 LEYW1H H-NMRIZF “C-NMR &£ 1E

Wi 8/ppm Scfppm {| Wl 8/ppm dc/ppm
1 1378 {2 8.08(1H,dd,J=84.12Hz) 1297
2 719(1H,t,/=18 Hz) 1212 |3 745(1H,t,J=78 Hz) 1284
3 1508 |14 757(1H,1,J=72.1.2Hz) 1331
4 7.08(1H,dd,J=84,1.8 Hz) 1215 ||5"  745(1H,t,J=78 Hz) 1284
5 740(1H,t,J=78 Hz) 1296 (|6 8.08(1H,dd,J=84.12Hz) 1297
6 7.32(1H,dd,J=7.8 Hz) 1255 ||7' 166.3
1 537(2H,s) 6.0 ||1" 169.4
I 1299 |2 23103H,s) 2.1
0 o]
370 SUSN 0%2” / o Of
/\©/ O o}
5 5
'H-'"HCOSY === HMBC >

AL L
Bl HEWINERXRERXES

fe& 2. TEMAR, 707308 CeluOs, 50 T iR
270.09, 'H-NMR (600 MHz, CDCL) §:8.04 (2H, d, J=
8.4 Hz,H-2,6),7.56 (1H,t,J=7.2 Hz, H-4) , 7.53 (1H,

B. L4411 'H-"H COSY FIHMBC #H
ESERE
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dd,J=17.8.1.2 Hz,H-3" ), 7.44(2H,t,J=17.8 Hz, H-3,
5),7.40(1H,td,J=7.8.1.8 Hz,H-5"),7.29(1H,td,J=
7.8.0.6 Hz,H-4' ),7.14(1H,d,J=7.8 Hz,H-6" ), 5.33
(2H,s,H-7"),2.28(3H,s,H-2"), “"C-NMR (150 MHz,
CDCly) 6:169.4(C-1"),166.3(C-7),149.3(C-2"),133.1
(C-4),130.3(C-1),129.9(C-1"),129.7(C-2,6,4" ),
128.4(C-3,5),128.1(C-6"),126.3(C-3"),122.8(C-5"),
62.1(C-7"),20.9(C-2") ., LA b3 iE%H0E 5 SOk s %1
PR B WS BB W 2 O 2- SR R R
Ry

AW 3: Tk, 731208 CsHuOs, 43 F
242.09, 'H-NMR (600 MHz, CDCl;) 8:8.08(2H, d,J=
8.4 Hz,H-2,6),7.55(1H,t,J="7.8 Hz,H-4) ,7.43(3H,t,
J=178 Hz,H-3,5,6'),7.32(1H, m,H-4"),6.97(1H, t,
J=178 Hz,H-5"),691(1H,d,J=8.4 Hz,H-3" ), 5.42
(2H,s,H-7"),3.86(3H, s, 2'-OCH;) , "C-NMR (150
MHz, CDCl:) §:166.7(C-7),157.7(C-2" ), 133.0(C-4),
130.6(C-1),129.9(C-3),129.9(C-5),129.9(C-4"),129.7
(C-2),129.6(C-6),128.5(C-6"),124.6(C-1"),120.6(C-
5'),110.7(C-3"),62.4(C-7"),55.6(2'-OCH,) , VA I i
TR 5 SCHRA B B AR B R e B 3
2- AR A TR R R

AW 4: Tk, 731208 CsHuOs, 43 F 8
242.09, 'H-NMR (600 MHz, CDCl,) 8:8.08(2H, d,J=
7.2 Hz,H-2,6),7.56(1H,t,J="7.2 Hz,H-4),7.44(2H,1,
J=78 Hz,H-3,5),7.31(1H,t,J=8.4 Hz,H-5" ), 7.03
(1H,d,J=7.8 Hz,H-6" ),6.99(1H,s,H-2"),6.89 (1H,
dd,J=8.4.6.4Hz,H-4"),5.34(2H,s,H-7"),3.83(3H,s,
3'-OCH;), "“C-NMR (150 MHz,CDCl;) 6:166.6(C-7),
160.0(C-3"),137.8(C-1"),133.2(C-4) ,130.3(C-1) ,
129.9(C-2,6,5"),128.6(C-3,5),120.5(C-6"),113.8(C-
2',4"),66.7(C-7"),55.5(3"-OCH,) . LA b I iE%H 5
SCHR AR I B SR — B, B A B 4 R 3-H AU
AR

A5 Tk, 51208 CsHuO, 43 F 28
258.09, 'H-NMR (600 MHz, CDCl;) 8:7.67(1H, d,J=
7.2 Hz,H-5"),7.53(1H,s,H-2"),7.42(1H,dd,J=17.2.
1.2 Hz,H-6"),7.33(2H, m,H-3,5),7.04(1H,dd,J=8.4 .
1.8 Hz,H-2),6.98(1H,t,J="7.2 Hz,H-4),6.92(1H, d,
J=8.4 Hz, H-6) , 5.41 (2H, s, H-7" ) , 3.86 (3H, s,
3'-OCH;), "C-NMR (150 MHz,CDCl;) §:166.2(C-7),
157.6(C-4"),155.5(C-3"),131.9(C-1"),129.7(C-3) ,
129.6 (C-5),129.5(C-6" ), 124.3(C-1),122.3(C-5" ),
120.5(C-4),120.0(C-2),116.3(C-2"),110.5(C-6) ,62.3
(C-7"),55.5(3"-OCH:) » DA b9 1% B0d 5 SOk 19
BRI B SRR 5 O 4R E-3- H AR R
H R R T

AW 6: Ttk , 73108 CuHLOs, 43 F i
228.08, 'H-NMR (600 MHz, CDCl,) 8:8.08 (2H, d,J=

thEZ s 2025 4E55 36 4245 21 3



7.2 Hz,H-2,6),7.57(1H,t,J="7.8 Hz,H-4) ,7.44(2H,1,
J=178 Hz,H-3,5),7.26 (1H,t,J=7.8 Hz,H-5' ), 7.01
(1H,d,J=78 Hz,H-6"),6.93(1H,s,H-2"),6.81 (1H,
dd,J=8.1.2.4 Hz,H-4'),5.32(2H,s,H-7" ), “C-NMR
(150 MHz, CDCl;) §:166.5(C-7) , 155.8 (C-3" ), 137.9
(C-1"),133.1(C-4),130.0(C-1),129.9(C-5"),129.7(C-
2,6),128.4(C-3,5),120.4(C-6"),115.2(C-2"),114.9
(C-4"),66.3(C-7") DAL i iB s 5 SCmk 48 1y £k
PR B, B R A 6 R 3R BRI IR R -

AW 7: Tk, 731208 CuHLO., 43 F A
212.08, 'H-NMR (600 MHz, CDCl;) 8:8.08(2H,dd,J=
7.8.1.2 Hz,H-2,6),7.56 (1H, t,J=7.2 Hz, H-4) , 7.45
(2H,m,H-3,5),7.43(2H,d,J=7.8 Hz,H-2' ,6" ), 7.36
(2H,t,J=7.8 Hz,H-3' ,5'),7.34(1H,t,J=17.2 Hz, H-
4'),5.37(2H,s,H-7"), “C-NMR(150 MHz,CDCl;) §:
166.5(C-7),136.1(C-1"),133.0(C-4),130.2(C-1),129.7
(C-2,6),128.6(C-3",5"),128.4(C-3,5),128.3(C-2",
6'),128.2(C-4"),66.7(C-7"), LI EIiEBdE S Gk
T PR AR — 8 U R B T R IR R

AW 8: Tk, 0 3 CoHuOs, 3 F 1 H
372.19, 'H-NMR (600 MHz, CDCl;) 8:6.86~6.97 (6H,
m,H-2',5",6',2",5",6"),5.48(1H,d,J=4.2 Hz, H-
2),4.67(1H,d,J=9.0 Hz,H-5) ,2.45(2H, m, H-3,4) ,
3.92(12H,s,3",3",4’ ,4"-OCH;) , 1.01 (3H,d, J=6.0
Hz, 3-CH,) , 0.62 (3H, d, J=6.6 Hz, 4-CH,) , "C-NMR
(150 MHz, CDCl;) 8:149.1(C-3" ), 148.7(C-3") , 148.5
(C-4"),147.8(C-4"),135.7(C-1"),133.2(C-1"),118.5
(C-5"),118.0(C-5"),110.9(C-2"),110.8(C-2"),109.3
(C-6"),109.0(C-6"),85.7(C-5),84.8(C-2),47.5(C-4),
43.4(C-3),55.8(3",3",4' ,4"-OCHs) ,11.8(3-CH;) ,9.5
(4-CHs) o DALl i85 5 SCRRFRAE A s AR — 3,
e b A% 8 A ganschisandrine

AW 9: Tk, 71208 CuHuOs, 43 F 4
358.13, 'H-NMR (600 MHz, CDCl;) 8:6.82(1H, d,J=
8.4 Hz,H-5),6.69(1H,d,J=1.2 Hz,H-2),6.66(1H, dd,
J=8.4.12Hz,H-6),6.34(1H,s,H-2"),5.90(1H, m, H-
8'),5.74(1H,s,H-5"),5.14(2H, m,H-9" ), 3.36(1H, dd,
J=12.6.1.8 Hz,H-7b), 3.16 (2H,d,J=0.6 Hz,H-7' ) ,
2.27(1H, m, H-8),2.01(1H, d,J=12.0 Hz, H-7a) , 0.58
(3H, d, J=6.6 Hz, H-9) , 3.88 (3H, s, 4’-OCH.) , 3.77
(3H,s,3-OCH;),3.17(3H,s,3'-OCH;) , "C-NMR (150
MHz,CDCl;) §:186.5(C-6"),173.3(C-4"),146.4(C-4),
143.9(C-3),141.5(C-1"),138.8(C-2"),135.2(C-8" ),
132.8(C-1),122.2(C-6),117.1(C-9"),114.1(C-5),111.6
(C-2),105.4(C-5"),80.4(C-3"),43.5(C-8),36.8(C-7),
33.1(C-7"),13.6(C-9),56.0(3"-OCH;),56.0(4'-OCHs) ,
52.8(3-OCHs) o LA_b I i AdE 5 SOk i 5 5 A
— B, S E LA 9 M lancifolin A

AW 10: TR, 7373 h CuHuOr, 431

T2 2025 4F5 36 45 21 1]

414.17, 'H-NMR (600 MHz,CDCl;) §:6.75(3H, m,H-2,
5,6),6.38(1H,s,H-7),6.20(1H,t,J=1.8 Hz,H-2" ),
5.93(2H,s,OCH.0),5.87(1H,m,H-8"),5.73(1H,s, H-
5'),5.14(1H,m,H-9'b),5.12(1H,t,J=1.2 Hz,H-9'a) ,
3.74(3H,s,4'-OCH;,) ,3.16(3H,s,3'-OCH;,) , 3.11(2H,
m,H-7"),2.38(1H,dd,J="7.2.1.2 Hz,H-8),2.12(3H,s,
7-OAc) , 0.70 (3H, d, J=7.2 Hz, H-9) . "“C-NMR (150
MHz, CDCl;) §: 186.4 (C-6" ), 172.5(C-4" ) , 169.7 (7-
OAc), 147.7(C-3),146.8(C-4),140.6(C-1"), 139.1(C-
8"),135.0(C-2"),130.9(C-1),118.7(C-6),117.2(C-
9’ ), 108.2(C-5) , 106.3 (C-2) , 105.6 (C-5" ) , 101.1
(OCH.0),79.7(C-3"),72.3(C-7),56.0(4"-OCH;) , 52.8
(3'-OCH;) , 47.7(C-8),33.0(C-7"),21.4(7-OAc) , 7.7
(C-9)o VA bl ik it 5 SCmk il my Bt A — 2,
fil % E 4S9 10 24 (TR, 8R, 3" R) -T-acetoxy-3" , 4 -di-
methoxy-3 , 4-methylenedioxy-6'-oxo-A""**-8.3" -lignan.,

AW 11 TR, 53 3 CoHuOs, 4318
340.13, 'H-NMR (600 MHz, CDCl,) &: 6.91 (1H, s, H-
2),6.79(2H,d, J=0.6 Hz, H-5,6) ,6.19 (1H, t,J=1.2
Hz,H-2'),5.96 (2H, dt,J=3.0, 1.8 Hz, OCH.0) , 5.87
(1H,s,H-5"),5.84(1H,m,H-8"),5.18(1H,s,H-7),5.12
(1H,m,H-9'b),5.09(1H,s,H-9"a),3.13(2H, m,H-7" ),
3.02(3H,s,3’-OCH:),2.64(1H,m,H-8),1.01(3H,d,J=
7.8 Hz,H-9) , “C-NMR (150 MHz, CDCl;) &: 187.6 (C-
6'),173.4(C-4"),148.0(C-4),147.4(C-3) , 143.0 (C-
1'),135.4(C-8"),134.5(C-1),132.2(C-2" ), 121.8(C-
6),117.3(C-9’),108.2(C-5),106.5(C-2),104.9(C-5"),
101.39 (OCH:0) , 94.7 (C-7) , 81.3 (C-3" ) , 50.7
(3’-OCH;),47.3(C-8),33.6(C-7"),16.4(C-9), LI Lk
TR 55 SRR B A — B i E R A 1
Jy (7S, 8R, 3'S) - A*-3" , 6'-dihydro-3'-methoxy-3, 4-
methylenedioxy-6"-0x0-8.3",7.0.4"-lignan,

AW 12: LIk, 5338 CaHwOs, 43 F il
340.13, 'H-NMR (600 MHz, CDCl;) 8:6.81 (1H, d,J=
7.8 Hz,H-6),6.72(2H,d,/=9.0 Hz,H-2,5),6.25(1H,t,
J=12Hz,H-2"),6.06(1H,d,J=4.5Hz,H-7),5.97(2H,
s,OCH.0),5.90(1H,s,H-5"),5.86(1H, m,H-8" ) ,5.12
(1H, m, H-9'a) , 5.10 (1H, t, J=1.2 Hz, H-9'b) , 3.16
(3H,s,3'-OCHs) , 3.13(2H, m,H-7" ) ,2.66 (1H, dd,J=
7.8.4.2 Hz,H-8), 049 (3H, d, J=7.2 Hz,H-9) , “C-
NMR (150 MHz, CDCl;) 6:187.3(C-6"),172.9(C-4"),
147.9(C-4),147.3(C-3),143.4(C-1" ), 135.1(C-8" ),
132.1(C-2"),130.4(C-1),119.0(C-6) ,117.2(C-9" ),
108.3(C-5),106.3(C-2),104.2(C-5"),101.2(OCH.0) ,
88.0(C-7),82.2(C-3"),51.4(3'-OCHs) ,47.3(C-8),33.4
(C-77),9.8(C-9) o LA LU i 5040 5 Sk e 18 my 5cai™
BEAR —F, s e S 12 (TR, 8R,3'S)-A"-3",
6'-dihydro-3’-methoxy-3, 4-methylenedioxy-6"-0x0-8.3" ,
7.0.4'-lignan,
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AW 13 oIk, 43 X8 CaHuOs, 43 F il
340.13, 'H-NMR (600 MHz, CDCl,) 8:6.68 (1H,d,J=
7.8 Hz,H-5),6.53(1H,d,J=1.2 Hz,H-2) ,6.48(1H, dd,
J=7.8.1.2Hz,H-6),6.34(1H,t,J=1.2 Hz,H-2" ) ,5.91
(2H,s,0OCH:0),5.88(1H, m,H-8"),5.73(1H,s,H-5"),
5.12(1H,m,H-9’a),5.14(1H,d,J=0.6 Hz,H-9'b),3.15
(2H,dd,J=5.4.1.2 Hz,H-7"),2.56(1H,dd,J=13.8.2.4
Hz,H-7a),2.37(1H,m,H-8),1.95(1H,dd,/=13.8.10.8
Hz, H-7b) , 0.94 (3H, d, J=7.2 Hz, H-9) , 3.11 (3H, s,
3'-OCH;),3.77(3H,s,4'-OCH;) , “C-NMR (150 MHz,
CDCly) 6:186.5(C-6"),173.1(C-4"),147.5(C-3),145.7
(C-4),141.1(C-1"),139.1(C-2"),135.2(C-8" ), 134.0
(C-1),121.8(C-6),117.1(C-9"),109.2(C-5) ,108.0(C-
2),105.8(C-5"),100.8(OCH.0),79.7(C-3"),42.7(C-
8),37.4(C-7),33.0(C-7"),13.6(C-9),55.9(4"-OCH,) ,
52.4(3'-OCHs) » Ph_b i i85 46 5 Sk i i £ s 2
AR—E, T 2 A0 13 R isodihydrofutoquinol A,

AW 14 T AR, 70208 CoHo04, 43 F 10N
326.15, 'H-NMR (600 MHz, CDCl;) 8:6.98(1H, d,J=
1.2 Hz, H-2) ,6.90 (1H, dd, J=8.4. 1.2 Hz, H-6) , 6.89
(1H,d,J=8.4 Hz,H-5),6.79(1H,s,H-2" ) ,6.76 (1H, s,
H-6"),6.36(1H,dd, J=15.6.1.2 Hz,H-7" ), 6.11 (1H,
dd,J=15.6.6.6 Hz,H-8"),5.10(1H,d,J=9.6 Hz,H-7) ,
3.45(1H,dq,J=9.6.7.2 Hz,H-8) , 1.87(3H,dd, J=6.6 ,
1.8 Hz,H-9'),1.38(3H,d,J=6.6 Hz,H-9),3.88(3H,s,
3-OCH,) , 3.89(3H,s, 3'-OCH;) , “C-NMR (150 MHz,
CDCly) 6:146.8(C-3),146.7(C-4"),146.0(C-4),144.3
(C-3"),133.5(C-5"),132.4(C-1),132.3(C-1"),131.1
(C-7"),123.7(C-8"),120.2(C-6),114.2(C-5) ,113.5(C-
6'),109.4(C-2"),109.1(C-2),94.0(C-7),45.8(C-8),
18.6(C-9"),17.7(C-9),56.2(3-OCH;) ,56.1(3"-OCH.) .
DL b il i e -5 SOk S 1 B s A — B, B e A
44114 K licarin A,

AW 15 T AR, 72 CoHuOs, 43 F i H
324.14, 'H-NMR (600 MHz, CDCl;) 8:6.93(1H, d,J=
1.8 Hz, H-2) ,6.88 (1H, dd, J=7.8. 1.8 Hz, H-6) , 6.78
(2H,m,H-5,2"),6.76 (1H,s,H-6") ,6.36 (1H, dd, J=
17.4.1.2 Hz,H-7" ), 6.10 (1H, m, H-8" ) , 5.96 (2H, s,
OCH.0) ,5.09(1H,d,J=8.9 Hz,H-7) , 3.41 (1H, m, H-
8),1.87(3H,dd,J=6.6.1.2 Hz,H-9' ), 1.38(3H,d,J=
7.2 Hz, H-9) , 3.89 (3H, s, 3-OCH;) ., "“C-NMR (150
MHz, CDCly) 8:148.1(C-3),147.8(C-3"),146.7(C-4) ,
144.3(C-4") ,134.5(C-5),133.3(C-1), 132.4(C-1" ),
131.1(C-7"),123.7(C-8" ), 120.4(C-6),113.5(C-6" ),
109.5(C-5"),108.3(C-2),107.0(C-2"),101.3(OCH.0),
93.6(C-7),46.0(C-8),18.6(C-9"),18.1(C-9),56.1(3-
OCHs) . VA i Bl 5 SOk i i B A — 3,
R EALE Y 15 H licarin B,
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a6 Ik, 53+ XK CoHuOs, 43 F i N
372.19, 'H-NMR (600 MHz, CDCl,) 8:6.97 (1H,d,J=
1.8 Hz,H-2"),6.91(2H,dd,/J=8.4.1.8 Hz,H-6" ), 6.87
(1H,dd,/=8.4.1.8 Hz,H-4"),6.85(2H,d,/=8.4 Hz,H-
3'),5.48(1H,d,J=4.2 Hz,H-2),4.67(1H,d,J=9.0 Hz,
H-5),3.91(3H,s,2'-OCH;),3.89(3H,s,5'-OCH:) , 3.88
(6H, s, 3"-OCHs, 4"-OCH) , 2.46 (2H, m, H-3,4) , 1.01
(3H, d, J=6.0 Hz, 3-CHs) , 0.62 (3H, d, J=6.6 Hz, 4-
CH,) . "C-NMR (150 MHz, CDCl,) &: 149.1 (C-5" ) ,
148.7(C-2"),148.5(C-5"),147.8(C-4"),135.7(C-1" ),
133.3(C-1"),118.5(C-5"),118.1(C-4"),110.9(C-6"),
110.8(C-3"),109.4(C-6"),109.1(C-2"),85.7(C-5),84.8
(C-2),56.0(2'-OCH;),55.9(5"-OCH;) ,55.9(3"-OCH;) ,
55.8(4"-OCHs) ,47.6(C-4),43.5(C-3),11.9(3-CH;) ,9.5
(4-CHs) o VAL U 38458 5 SOk il p g™ AR — 2,
s AL 16 H9 2-(27, 5 -dimethoxyphenyl ) -3, 4-di-
methyl-5-(3",4"”-dimethoxyphenyl )-tetrahydrofuran,

AT TR, 731X R CoHuOs, 431
372.19. 'H-NMR (600 MHz, CDCl;) 8:7.00(2H, d,J=
1.8 Hz,H-2' ,2"),6.98(2H, dd, J=8.4.1.8 Hz, H-6' ,
6”),6.86(2H,d,J=8.4 Hz,H-5" ,5"),4.53(2H,d,J=
6.0 Hz,H-2,5),3.89(6H,s,4,4"-OCH;) , 3.88(6H,s, 3",
3"-OCH;) ,2.34(2H, m,H-3,4),1.05(3H,d,J=6.6 Hz,
3,4-CH:) . “C-NMR (150 MHz, CDCL;) 8:149.1(C-3",
3"),148.6(C-4",4"),135.0(C-1",1"),118.8(C-6",6"),
111.1(C-5",5"),109.9(C-2",2"),87.4(C-2,5) ,56.1
(4" ,4"-OCH,) ,56.0(3",3"-OCH;) ,44.5(C-3,4),13.1
(3,4-CHs) o VAL i 5500 5 SCHRA A8 1) B0 ™ 5 A —
B, e G017 4 galgravin,

A8 Tk, 73X CrHuOs, 43 F 1
314.08, 'H-NMR (600 MHz,CDCl,) 8:7.49(1H,dd,J=
8.4.1.8 Hz,H-6"),7.34(1H,d,J=1.8 Hz,H-2" ), 7.04
(1H,d,J=8.4 Hz,H-5"),6.62(1H,s,H-3),6.49(1H,d,
J=2.4Hz,H-8),6.38(1H,d,J=2.4 Hz,H-6),4.01 (3H,
s,3'-OCH;),3.88(3H,s,7-OCH;) . "C-NMR (150 MHz,
CDCl;) 6:182.4(C-4),165.5(C-7),164.1(C-2),162.2(C-
5),157.7(C-9) , 149.2(C-4" ), 146.9(C-3" ), 123.4(C-
1'),120.8(C-6"),115.0(C-5"),108.3(C-2"),105.6(C-
10),104.6(C-3),98.1(C-6),92.7(C-8),56.2(3'-OCH>) ,
55.8(7-OCHs) . DAL IR 354 5 Skl 1 s ™ A
—EL B E A8 MHERIAE.

AW 19: Ik, 53+ X h CsHuO,, 43 F il
236.18, 'H-NMR (600 MHz, CDCl;) §:5.47(1H,dd,J=
2.4.1.8 Hz,H-2) ,2.52(1H,d,J=16.8 Hz, H-3a) , 2.35
(1H,d,J=10.8 Hz,H-5),2.25(1H,dd,/=16.8.3.0 Hz,
H-3b),1.86(1H,dd,/=12.6.6.0 Hz,H-9b),1.71(1H,m,
H-8a), 1.50 (2H, m, H-8b, 9a) , 1.46 (3H, s, H-14) , 1.37
(3H,s,H-15),1.12(3H,s,H-13),1.02(3H,s,H-12),0.52
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(1H,td,J=10.2,4.8 Hz,H-7),0.22(1H, t,/=10.2 Hz,

H-6), "C-NMR(150 MHz,CDCL) §:152.8(C-1),120.2

(C-2),81.9(C-4),70.9(C-10),52.6(C-5) ,45.3(C-3) ,

41.9(C-9),29.5(C-14),28.5(C-12),27.7(C-6,7) ,23.3

(C-15),20.0(C-11),19.0(C-8) ,16.1(C-13) , LA [Pk

Bt 5 SO IE R B — B MU B 19 R

piyunin A,

3 it

ASHIFFE AT T e P 4R JBCH) 14  3o Ft 2 IBET 2 70

ERE 19 MEEW A TR IR NI (b s 1~

T I0ONAIERE LAY 8~17) I EEIR (L&

18) i L MEE w2 (b W 19) k&, Hoh ik &1

B e CY AR R ERTAEY)) A S 3~5.8F19 4

A BUS A h oy B4 3], G 2.6.10~13,

15~19 N E RN AR B AR5, 25 E Tk ASHESE

S3BT T AP e E B I 114 it T A B A 1 A2

g3 IENHET R I T 1R OR R W BRI G (3-SR

SERRTNTER) , 33X W4 75 1 B Je A T A 25 300 B ik aih

Sttt TR o
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