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Fig.1 Structures of lignans from plants of Peperomia Ruiz et Pav.
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Table 1 Lignans from plants of Peperomia Ruiz et Pav.
G 5 AL/ AU SCHR
1 peperomin A P. japonica 11
2 peperomin B P. japonica 11
3 peperomin C P. japonica 11
4 2-methyl-3-[(5'-methoxy-3’, 4'-methylenedioxyphenyl)(4”’-hydroxy-3", 5"-dimethoxy- P. dindygulensis 12
phenyl)methyl]butyrolactone

5 (25, 35)-2-methyl-3-[(3', 4', 5'-trimethoxyphenyl)(3"-hydroxy-4", 5" -dimethoxyphenyl) P. dindygulensis 12
methyl]|butyrolactone

6 (28, 35)-2-methyl-3-[(3', 4', 5'-trimethoxyphenyl)(4"'-hydroxy-3", 5"'-dimethoxyphenyl) P. dindygulensis 12
methyl]|butyrolactone

7 3, 4-trans-3-methyl-4-[(3, 4-dihydroxy-5-methoxyphenyl)(3, 4, 5-trimethoxyphenyl) P. heyneana 13
methyl]butyrolactone

8 peperomin F P. dindygulensis 14

9 2-hydroxymethyl-3-[bis(5-methoxy-3, 4-methylene-dioxyphenyl)methyl]butyrolactone P. dindygulensis 12

10 2-hydroxymethyl-3-[(5’-methoxy-3', 4'-methylenedioxyphenyl)(3"”, 4", 5"-trimethoxy- P. dindygulensis 12

phenyl)methyl]butyrolactone

11 2-acetoxymethyl-3-[(5'-methoxy-3', 4'-methylenedioxyphenyl)(4"’-hydroxy-3", 5"- P. dindygulensis 12

dimethoxyphenyl)methyl]butyrolactone

12 2, 3-trans-3, 4-cis-3-acetoxymethyl-4-[(5-methoxy-3, 4-methylenedioxyphenyl)(3, 4, P. heyneana 13

5-trimethoxyphenyl)methyl]tetrahydrofuran-2-ol

13 2-methyl-3-[(3'-hydroxyl-4', 5'-dimethoxyphenyl)(5"-methoxy-3", 4''-methlenedioxy- P. pellucida 15

phenyl)-methyl]butyrolactone

14 peperomin H P. dindygulensis 16

15 2-methylene-3-[(3', 4', 5'-trimethoxyphenyl)(5''-methoxy-3", 4'"-methylenedioxyphenyl) P, pellucida 15

methyl]|butyrolactone

16 peperomin E P. dindygulensis 14

17 (35)-2-methylene-3-[(5’-methoxy-3’, 4'-methylenedioxyphenyl)(4'’-hydroxy-3", 5"'- P. dindygulensis 12

dimethoxyphenyl)methyl]butyrolactone

18 peperomin D P. glabella 17

19 peperomin G P. dindygulensis 16

20 2-methyl-3[bis(5-methoxy-3, 4-methylenedioxyphenyl)methyl]tetrahydrofuran-1-ol P. dindygulensis 12

21 3, 4-trans-3-methyl-4-[(5-hydroxy-3, 4-methylenedioxyphenyl)(3, 4, 5- P. heyneana 13

trimethoxyphenyl)methyl]butyrolactone

22 7, 8-trans-8, 8'-trans-7', 8'-cis-7-(5-methoxy-3, 4-methylenedioxyphenyl)-7'-(4-hydroxy- P. pellucida 15

3, 5-dimethoxyphenyl)-8-acetoxymethyl-8'-hydroxymethyltetrahydrofuran

23 7, 8-trans-8, 8'-trans-7', 8'-cis-7, 7'-(4-hydroxy-3, 5-dimethoxyphenyl)-8, 8'- P. pellucida 15

diacetoxy-methyltetrahydrofuran

24 (28, 3R, 4R)-2-(5-methoxy-3, 4-methylenedioxyphenyl)-4-(5-methoxy-3, 4- P. duclouxii 18

methylenedioxybenzyl)-3-furanmethanol

25 7, 8-trans-8, 8'-trans-7', 8'-trans-7, 7'-bis(5-methoxy-3, 4-methylenedioxyphenyl)- P. dindygulensis 19

8-acetoxymethyl-8'-hydroxymethyltetrahydrofuran

26 7, 8-trans-8, 8'-trans-7', 8'-cis-7, 7'-bis(5-methoxy-3, 4-methylenedioxyphenyl)- P. dindygulensis 19

8-acetoxymethyl-8'-hydroxymethyltetrahydrofuran

27 7, 8-trans-8, 8'-trans-7', 8'-cis-7, 7'-bis(5-methoxy-3, 4-methylenedioxyphenyl)- P. dindygulensis 19

8-hydroxymethyl-8'-acetoxymethyltetrahydrofuran

28 7, 8-trans-8, 8'-trans-7', 8'-cis-7-(5-methoxy-3, 4-methylenedioxyphenyl)-7'- P. dindygulensis 19

(4-hydroxy-3, 5-dimethoxyphenyl)-8, 8'-diacetoxymethyltetrahydrofuran

29 7, 8-trans-8, 8'-trans-7', 8'-cis-7-(5-methoxy-3, 4-methylenedioxyphenyl)-7'-(3, 4, 5- P. dindygulensis 19

trimethoxyphenyl)-8-acetoxymethyl-8'-hydroxymethyltetrahydrofuran

30 rel-(7R, 8S, 7'S, 8'S)-9-hydroxy-4', 5'-methylenedioxy-3, 4, 5, 3'-tetramethoxy-7, 7'- P. blanda 20

epoxylignan

31 rel-(7TR, 8S, 7'S, 8'S)-4', 5'-methylenedioxy-3, 4, 5, 3'-tetramethoxy-7, 7'-epoxylignan P. blanda 20

32 rel-(7R, 8S, 7'S, 8'S)-4-hydroxy-4', 5'-methylenedioxy-3, 5, 3'-trimethoxy-7, 7'-epoxylignan P. blanda 20
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33 rel-(7TR, 8S, 7'S, 8'S)-4, 5, 4', 5'-dimethylenedioxy-3, 3'-dimethoxy-7, 7'-epoxylignan P. blanda 20

34 rel-(7TR, 8S, 7'S, 8'S)-4'-hydroxy-3, 4, 5, 3', 5'-pentamethoxy-7, 7'-epoxylignan P. blanda 20

35 7, 8-trans-8, 8'-trans-7', 8'-trans-7-(4-hydroxy-3, 5-dimethoxyphenyl)-7'-(5'-methoxy- P. heyneana 13
3', 4'-methylenedioxyphenyl)-8-acetoxymethyl-8'-hydroxymethyltetrahydrofuran

36 (28, 35)-2, 3-bis(5-methoxy-3, 4-methylenedioxybenzyl)butyrolactone P. duclouxii 21

37 (285, 35)-2-(3, 4, 5-trimethoxyphenyl)-3-(5-methoxy-3, 4-methylenedioxybenzyl) P. duclouxii 21
butyrolactone

38 (28, 35)-2-(4-hydroxy-3-methoxybenzyl)-3-(5-methoxy-3, 4-methylenedioxybenzyl) P. duclouxii 21
butyrolactone

39 (25, 35)-2-(4-hydroxy-3, 5-dimethoxybenzyl)-3-(5-methoxy-3, 4-methylenedioxybenzyl) P duclouxii 21
butyrolactone

40 (28, 35)-2-(4-hydroxy-3, 5-dimethoxybenzyl)-3-(3, 4-methylenedioxybenzyl) P. duclouxii 21
butyrolactone

41 (28, 35)-2-(3, 4-methylenedioxybenzyl)-3-(5-methoxy-3, 4-methylenedioxybenzyl) P. duclouxii 22
butyrolactone

42 (28, 35)-2-(5-methoxy-3, 4-methylenedioxybenzyl)-3-(3, 4-methylenedioxybenzyl) P. duclouxii 22
butyrolactone

43 (28, 35)-2-(3, 4-dihydroxy-5-methoxybenzyl)-3-(5-methoxy-3, 4- P. duclouxii 22
methylenedioxybenzyl)butyrolactone

44 (28, 3R, 6S5)-2-[hydroxy(4-hydroxy-3, 5-dimethoxyphenyl)methyl]-3-(5-methoxy- P. duclouxii 22
3, 4-methylenedioxybenzyl) butyrolactone

45 (2R, 35)-2-(4-hydroxy-3, 5-dimethoxybenzoyl)-3-(5-methoxy-3, 4- P. duclouxii 22
methylenedioxybenzyl)butyrolactone

46 (2E, 3S)-2-(4-hydroxy-3, 5-dimethoxybenzylidene)-3-(5-methoxy-3, 4- P. duclouxii 22
methylenedioxybenzyl) butyrolactone

47 (28, 35)-2-(5-methoxy-3, 4-methylenedioxybenzyl)-3-(3, 4, 5-trimethoxybenzyl) P. duclouxii 21
butane-1, 4-diol diacetate

48 (28, 35)-2, 3-bis(5-methoxy-3, 4-methylenedioxybenzyl)butane-1, 4-diol monoacetate P. duclouxii 21

49 (28, 35)-2-(5-methoxy-3, 4-methylenedioxybenzyl)-3-(4-hydroxy-3, 5- P. duclouxii 21

dimethoxybenzyl)butane-1, 4-diol diacetate

50 (28, 35)-2-(5-methoxy-3, 4-methylenedioxybenzyl)-3-(3, 4-methylenedioxybenzyl) P. duclouxii 21
butane-1, 4-diol

51 (28, 35)-2, 3-bis(5-methoxy-3, 4-methylenedioxybenzyl)butane-1, 4-diol diacetate P. duclouxii 22

52 (2R, 3R)-2, 3-bis(5-methoxy-3, 4-methylenedioxybenzyl)butane-1, 4-diol P. duclouxii 22

53 1, 2-trans-1, 5-cis-5, 6-trans-2, 6-bis(5-methoxy-3, 4-methylenedioxyphenyl)-3, 7- P. duclouxii 18
dioxabicyclo[3.3.0Joctane

54 (1S, 2R, 58, 6R)-2-(5-methoxy-3, 4-methylenedioxyphenyl)-6-(4-hydroxy-3, 5- P. duclouxii 18
dimethoxyphenyl)-3, 7-dioxabicyclo[3.3.0]octane

55 (1S, 2R, 58, 6R)-2-(5-methoxy-3, 4-methylenedioxyphenyl)-6-(3, 4-dihydroxy-5- P. duclouxii 18
methoxyphenyl)-3, 7-dioxabicyclo[3.3.0]octane

56 (1R, 28, 5R, 65)-2-(3, 4-methylenedioxyphenyl)-6-(4-hydroxy-3, 5- P. duclouxii 18
dimethoxyphenyl)-3, 7-dioxabicyclo[3.3.0]octane

57 ZIRFE P. pellucida 23

58 HATIEZR B- Ik P. dindygulensis 9

59 2-episesalatin P. obtusifolia 24

60 sesartemin P. obtusifolia 24

61 peperotetraphin P. tetraphylla 25

62 rel-(1R, 28, 35)-2-(7-methoxy-1, 3-benzodioxol-5-yl)-3-(2, 4, 5-trimethoxyphenyl) P. tetraphylla 26
cyclobutanecarboxylate

63 rel-(1R, 2R, 35)-2-(7-methoxy-1, 3-benzodioxol-5-yl)-3-(2, 4, 5-trimethoxyphenyl) P. tetraphylla 26
cyclobutanecarboxylate

64 1-(4-hydroxy-3, 5-dimethoxyphenyl)-6, 7-methylenedioxy-8-methoxy-1, 2, 3, 4- P. duclouxii 18

tetrahydronaphthalene-2, 3-dimethanol diacetate
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trimethoxyphenyl)(5”-methoxy-3", 4'"-methyl enedioxy-
phenyl)methyl]butyrolactone % A F[ JIif ¥& 40 k&
(MCF-7). NG S A i 40 fgdk  (HL-60)
RN B S AN ok (HeLa) 9 2% 040 R 81,
HICs fEHAY A 3.9, 3.8, 1.8, 1.4, 11.1, 9.1
umol/LI"> 5, WA IE 2% 2-methyl-3-[(3'-hydroxyl-4!
5’-dimethoxyphenyl)(5'' -methoxy-3"', 4''-methlene-
dioxyphenyl)-methyl]butyrolactone %§ HL-60 4f itk
AR AN FAER, H ICso {4 10.8 pmol/L!",
WA NG peperomin E ZEIKJE 4 50 umol/L I}, %
Sk MR 3 4 Bk CHONE-1) i1 FS 9 40 it bk (NUGC-3)
() A= KA 2650 31 A 5% FH 3%[2710(3S)—2—methylene—
3-[(5"-methoxy-3', 4'-methylenedi-oxyphenyl)(4"-hydroxy-3",
5"-dimethoxyphenyl)methyl]butyrolactone %} MCF-7 F/l
HL-60 4 PR W] 2 A B 541, 3 1Cso {53001
532 2.4 umol/LM™ . XU AU AN 2 (1S, 2R,
58, 6R)-2-(5-methoxy-3, 4-methylenedioxyphenyl)-6-(3,
4-dihydroxy-5-methoxy-phenyl)-3, 7-dioxabicyclo[3.3.0]
octane X} VA-13 Fl HepG2 41 o kA i . 10 40 i w4
I, HICso 050 5.3 13.2 pg/mL;  HLX IEH 1)
N Jiis 40 i 40 B R R PR AN, B ICs {H O 49.8
ng/mLU™, %A A ) B AT e B R AN R
RE A 7 2550 ML AV T b8 240 B R0 JE B, T X 1 4 £
MR, FFE U 2R TR s U . DY SR 2
KNG 2 7, 8-trans-8, 8'-trans-7', 8'-trans-7, T-bis
(5-methoxy-3, 4-methyl-enedioxy-phenyl)-8-acetoxymethyl-
8'-hydroxy-methyltetrahydrofuran 1 7, 8-trans-8, 8'-
trans-7', 8'-cis-7-(5-methoxy-3, 4-methylenedioxyphenyl)-
7'-(4-hydroxy-3, 5-dimethoxy-phenyl)-8, 8'-diacetoxy-
methyl-tetrahydrofuran X il 40 fbk VA-13 H—E M
MR, L 1Cso 10 36.2 Al 47.4 pg/mL!?, —
TEET AR KR £ (25, 39)-2-(5-methoxy-3,
4-methylenedioxybenzyl)-3-(3, 4-methylenedioxybenzyl)
butyrolactone X ififiz 40 FItk (VA-13) FiJH-Ji 40 o ik
(HepG2) 1755 40 d RE A T, e ICso fE 20 51 A
23.2. 26.4 pmol/LP, — AT NEERUAEE (28,
35)-2-(3, 4, 5-trimethoxy-phenyl)-3-(5-methoxy-3, 4-
methylenedioxybenzyl)butyrolactone X} HepG2 4l Jfy
WA 994 535 2k, 3L 1Cso 14 42.8 pmol/LP,
2.2 MEHEREER

TP MR AR TR o L B BIiA
R AT S SR I SR A RE S AT RAFIIEH], 3
AT Z T 5 AT 5RO 20 R v DY G i 7

AHRZ 7, 8-trans-8, 8'-trans-7', 8'-trans-7, 7'-bis(5-
methoxy-3, 4-methylenedioxyphenyl)-8-acetoxymethyl-
8'-hydroxymethyltetrahydrofuran =15 B i iR &=
FEVERH, L ECsofH 4 3.1 umol/L, HTFZEY
SR A — B R AT A S A ME TR O
(K3 SO A5, H e n] DL e L BT MEB A
SRS, Ol R R AN BRI A KA B (A
BWERME TH RIS,
2.3 ZAMAMERYEEIER

% T 2 1 2 3 BUMR AL T ORI 2 i D 22
—, YRYT IR T ESSRARE H 24E FA RUOR
o FEHIRUR A TP XU R AR TE 3R (1S, 2R,
58, 6R)-2-(5-methoxy-3, 4-methylenedioxyphenyl)-6-
(3, 4-dihydroxy-5-methoxyphenyl)-3, 7-dioxabicyclo
[3.3.0]octane {EIR A 25 pug/mL I 7R AR T FH 2%
S BRI K I 22 24 2 2 (3t e v S, Dy
W B OK AR % 7, 8-trans-8, 8'-trans-7', 8'-cis-7-(5-
methoxy-3, 4-methylenedioxyphenyl)-7'-(3, 4, 5-tri-
methoxyphenyl)-8-acetoxymethyl-8'-hydroxymethylte-
trahydrofuran 7EJJT SN 2.5 pg/mL IR Z/= LT
BT Ay K 1 22 24T 24 P e A T,
FETAEER AN ZE (25, 35)-2-(4-hydroxy-3, 5-
dimethoxybenzyl)-3-(5-methoxy-3, 4-methylenedioxy-
benzyl)butyrolactone. (25, 35)-2-(4-hydroxy-3, 5-dimeth-
oxybenzyl)-3-(3, 4-methylenedioxybenzyl)butyro-lactone
1 (28, 3S5)-2-(5-methoxy-3, 4-methylene-dioxybenzyl)-
3-(3, 4-methylenedioxybenzyl)butyrolactone 7E ¥ /&
N 25, 2.5 pg/mL I WoR HY 5 4ERLIA R AT 2 1) 2 2
M 2 PRI AE T, i R T AR SRORIIE R (2R,
3R)-2, 3-bis(5-methoxy-3, 4-methylenedioxybenzyl)
butane-1, 4-diol F1 (25, 35)-2-(3, 4, 5-trimethoxy-
phenyl)-3-(5-methoxy-3, 4-methylenedioxybenzyl)butyro-
lactone 7& JFUEIK K 25, 2.5 pg/mL B SR AL T
YR K 22 24T 24 1 0 e 4 P2 s AU A
AR TR AT by 5 M e it 2444 25 0t A4
(3 M-SR A= L7/
24 MRIER

FEREVR YT I R rh By KA RAE RN, A A
RNE N FSEA W AR R ) ) e o AAAZZ SR L) T 45 28]
) W BE K g 2% (2S, 3S)-2-methyl-3-[(3', 4', 5'-
trimethoxyphenyl)(4”'-hydroxy-3", 5"-dimethoxyphenyl)
methyl]butyrolactone. (25, 35)-2-methyl-3-[(3', 4', 5'-
trimethoxyphenyl)(3"-hydroxy-4", 5"-dimethoxyphenyl)
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methyl]butyrolactone . (3S5)-2-methylene-3-[(5’-methoxy-
5"-di-
methoxyphenyl)methyl]butyrolactone I peperomin E
HAEI40 a2 1-1 ACAM-1) & e, Bt
W EAT RAF RPN, J5 28R NIR % 1-4-
hydroxy-3, 5-dimethoxyphenyl)-6, 7-methylene-dioxy-
8-methoxy-1, 2, 3, 4-tetrahydronaphthalene-2, 3-
dimethanol diacetate A7 11 il 40 i [7] & Bt 73 11
(ICAM-D) 3G TE, B 3CRAT RAFIP g s S,
VUSRI RS ARG 25 7, 8-trans-8, 8'-trans-7', 8'-cis- 7-
(5-methoxy-3, 4-methylenedioxyphenyl)-7'-(3, 4, 5-

3', 4'-methylenedioxyphenyl)(4”’-hydroxy-3",

trimethoxyphenyl)-8-acetoxymethyl-8'-hydroxymethy-
ltetrahydrofuran 1 7, 8-trans-8, 8'-trans-7', 8'-cis-7-
(5-methoxy-3, 4-methylenedioxyphenyl)-7'-(4-hydroxy-
3, 5-dimethoxyphenyl)-8, 8'-diacetoxymethyltetrahydro-
furan FH A7 55 A9 40§ 18] B B2 7-1 (ICAM-1)
(S, WA G 25 peperomin E A1 2-methylene-
3-[(3", 4', 5'-trimethoxy phenyl)(5"'-methoxy-3", 4"'-
methylenedioxyphenyl)methyl]butyrolactone i if I
i TcB A AT BT e 2% PR 7-«B.- (NF-xB)
[ff SImECY, LRI PTR I
2.5 XHEIRMER HAYER RN

M A 20 B AR B3 BT 5 DA A P 43 %
G R RFEZMAER . (AIAFEN AR AR BE IR
PR By A il . PRI, SR ARSI ot
TFR S S AREAR B 22 4, TR 35 R R R AR
i A R R R P %R TR
fl§ % peperomins A. B, E Xf 3 FA#JsE: B R
Spodoptera litura « Raphidopalpa foveicollis 1
Atractomorpha crenulata FHEEIEYE, 3L Also 739
A 47.15. 36.20+ 42.17, 54.67. 37.70+ 35.00, 33.01.
25.90. 24.90 pg/mLM, H ALK 2 1 FF R AR A
BB E ) o
2.6 M X

PR T A I A S R R AR G R 2R e
R IR B YIAADG . BRIk, 00 e 4t i A=
S IIREVE T () — AN E RN . iR A WTIER
JlE 2 peperomins E. B xf Arigflik i J 4il s 4147 4%
GFIAIHIAE R, 3 ICs {64351k 1.45. 6.81 pmol/L,
I N 10k P9 52 40 1 /N T B AR B () 3 i 4
H, peperomin E ¥4 6 pmol/L N AJ LLJLF584:
N T, RTINS IR o A 7 4
P -

2.7 Mk mmEE

HAT, SO HA B AL T R B R, ™

2 DN (] S 0 SR T P DS P I N Y €7 Y 3

iR 2 W) AT A BE . 18 R A IR R OK IR
peperomins A~C. (25, 3S5)-2-methyl-3-[(3, 4', 5'-
trimethoxyphenyl)(4”-hydroxy-3", 5"-dimethoxy phenyl)
methyl]butyrolactone Fl 7, 8-trans-8, 8'-trans-7', 8'-
cis-7-(5-methoxy-3, 4-methylene dioxyphenyl)-7'-(4-
hydroxy-3, 5-dimethoxyphenyl)-8-acetoxymethyl-8'-hydr-
oxylmethyltetrahydrofuran X} HIV-1 IIIB &44/¥) T 4i
J s i (C8166) FAT W sl fEH], 3
ECso {2054 5.3, 5.4, 42.6. 27.3. 49.8 umol/L,
Hirh peperomins A B 1 HI s, AT B 0w 2
YIRIIT AR R A kA 50 o
2.8 RiEHREM

HEERAE PN 2 S AR B AR e, G S AT 5]
N EHENRFRRS . HAT, ARHER TR S
g2y, M HAREREUTEMA R RN . PS4
AJE rel-(7R, 8S, 7'S, 8'S)-9-hydroxy-4', 5'-methyl-
enedioxy-3, 4, 5, 3'-tetramethoxy-7, 7'-epoxylignan.
rel-(7R, 8S, 7'S, 8'S)-4', 5'-methylenedioxy-3, 4, 5, 3'-
tetramethoxy-7, 7'-epoxylignan. rel-(7R, 8S, 7'S, 8'S)-
4'-hydroxy-3, 4, 5, 3', 5'-pentamethoxy-7, 7'-
epoxylignan . rel-(7R, 8S, 7'S, 8'S)-4, 5, 4, 5'-
dimethylenedioxy-3,  3'-dimethoxy-7,  7'-epoxy-
rel-(7R, 8S, 7'S, 8'S)-4-hydroxy-4', 5'-
methylenedioxy-3, 5, 3'-trimethoxy-7, 7'-epoxylignan

lignan .
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