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Abstract: Objective To study the chemical constitutents from the roots and stems of Dysosma versipellis. Methods Silica gel
column, Sephadex LH-20, and reverse phase HPLC chromatography were used to isolate the chemical constituents, and the structures
of the isolated compounds were elucidated by spectral analysis and physicochemical properties. Results Fourteen compounds were
isolated from EtOAc and n-butanol fraction of the 95% ethanol extract in the roots and stems of D. versipellis, including 10 lignans, i.e.
4',5'-didemethylpodophyllotoxin (1), podophyllotoxin (2), 4'-demethylpodophyllotoxin (3), diphyllin (4), podophyllo-toxone (5),
picropodophyll-otoxin-4-O-fB-D-glucoside (6), 4'-demethylpodophyllotoxin-4-O-glucoside (7), diphyllin-4-O-B-D-glucoside (8),
podophyllotoxin-4-O-B-D-glucoside (9), and dysosmarol (10); three flavonoids, i.e. kaempferol (11), quercetin (12), and
kaempferol-3-O-B-D-glucoside (13); and one sterol, i.e. B-sitosterol (14). Conclusion Compound 1 is a new natural product, and
compounds 7 and 8 are isolated from the plants of Dysosma Woodson for the first time.
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AW 1: FEHER AR, mp 219~221 °C; ESI-MS
m/z: 795 [2M~+Na] ", 771 2M—H] ; 44 'H-NMR
M PC-NMR s #4332 T 34 CooHygOs
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6.09 (1H, d, J = 1.9 Hz), 3 MXFIREAFT 6 4.54
(1H, d, J = 9.5 Hz), 2.96 (1H, dd, J = 4.8, 14.2 Hz),
2.75 (1H, m, H-3) DLE—MHEIEEAFS 6 3.75
(3H, s). PC-NMR L &/x—MNESBREE S o
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177.6, 8 N5 B 2 5 0 148.9, 148.7, 148.6, 146.1,
135.2, 134.2, 133.1, 133.0, LANES A 41 H
FEAG 5 0 102.4, —ANIEE LRSS 6 72.8 Al
—ANHEEBE S 0 56.60 UL EPAEEIE LS
L7/ W T U W] [FEay N =5 A G e e
Wit &Y 3 AT L, R AR X )N
1 RG> T —ANRAEREMAE S, H 6'fiAl
FSHAENI R 3 R oy 6.42 MM E oy
6.09 &b, 7 ROESY i I, B/nH4IEA oy 3.75 Al
AT on 6.44 (H-2") ARIFJZ NOE #H2¢, Ui H
A FLEAE C-3'1%. 454 HSQC. HMBC. 'H-'H COSY
PLK ROESY b 44 1 1) NMR $ig it 47 174
HlEg (£ Do MEY 1 BER 45-"EHFEER
F1#E % (4',5'-didemethylpodophyllotoxin). £ ik
g, G 1 R R RS 4 AR
F G DR 1385 T i rp ALY AL 1 VO
AR EERMEY 1, Rk, 1 8 8RR
P, HARSE R 2D NMR BAR 1 o
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&M 2: AR, mp 158~160 °C; ESI-MS
m/z: 413 [M—H] . 'H-NMR (400 MHz, CD;0D) 6:
#1 k&1 5 'H-NMR. *C-NMR #1 HMBC £#E(CD,0D)

Table1 'H-NMR, *C-NMR, and HMBC data
of compound 1 (in CD;0D)

(DALY d¢ O HMBC (H—C)
1 45.1 4.44(d,4.8) C-3,8,9,10,2, 6
2 463 296 (dd, 14.2,4.8) C-1,3,4,11,12, 1’
3 417 275, m
4 73.1  4.54(d,9.5) C-2,10
5 1072 7.08,s C-4,7,9
6 1487 -

7 1486 -

8 110.5 6.42,s C-1,6,9
9 1331 -
10 1352 -
11 72.8 453 (m, H-1la)  C-12

4.59 (m, H-11B)

12 1776 -

1 1330 -

2 107.7  6.44(d, 1.9) C-1,3, 4,6
3 146.1 -

4 1342 -

5 1489 -

6' 112.6  6.09 (d, 1.9) C-1,2, 4

OCH, 56.6  3.75,s C-5'

OCH,0 1024 5.90,s C-6,7

473 (1H, d, J = 1.5 Hz, H-1), 2.99 (1H, dd, J = 1.5,
4.5 Hz, H-2), 2.73 (1H, m, H-3), 4.71 (1H, d, J = 8.5
Hz, H-4), 7.11 (1H, s, H-5), 6.42 (1H, s, H-8), 4.50~
4.56 (1H, m, H-11a), 4.10 (1H, dd, J = 9.5, 9.0 Hz,
H-11B), 6.43 (2H, s, H-2', 6), 5.92 (2H, s, OCH,0),
3.72 (6H, s, 3',5-OCHj), 3.71 (3H, s, 4-OCHs).
BC-NMR (100 MHz, CD;OD) &: 45.5 (C-1), 46.2
(C-2), 42.0 (C-3), 73.0 (C-4), 107.4 (C-5), 148.9 (C-6,
7), 110.5 (C-8), 135.5 (C-9), 132.5 (C-10), 72.8 (C-11),
177.2 (C-12), 138.2 (C-1"), 109.8 (C-2', 6), 153.8 (C-3',
5'), 138.0 (C-4"), 102.7 (OCH,0), 61.1 (4-OCHj3), 56.6
(3',5'-OCH3), 2055 SCHRAiamE (18 b s>, %tk
EW 2 NRHAREZE (podophyllotoxin).

& 3: AR, mp 256~258 C; ESI-MS
m/z: 423 [M+Na]". 'H-NMR (400 MHz, CD;0D) §:
472 (1H, d, J = 8.1 Hz, H-1), 3.33 (1H, dd, J = 8.1,
2.2 Hz, H-2), 2.77 (1H, m, H-3), 4.58 (1H, d, J = 8.0
Hz, H-4), 7.12 (1H, s, H-5), 6.45 (1H, s, H-8), 4.52
(1H, m, H-11a), 4.12 (1H, t, J = 9.0 Hz, H-11p), 6.42
(2H, s, H-2', 6'), 5.93 (2H, s, OCH,0), 3.74 (6H, s,
3/5'-OCHs). "*C-NMR (100 MHz, CD;0D) &: 43.4
(C-1), 44.5 (C-2), 40.0 (C-3), 71.0 (C-4), 105.5 (C-5),
146.7 (C-6, 7), 108.7 (C-8), 130.8 (C-9), 131.0 (C-10),
71.2 (C-11), 175.5 (C-12), 133.6 (C-1"), 107.8 (C-2,
6), 146.9 (C-3', 5'), 133.9 (C-4’), 100.8 (OCH,0),
55.0 (3',5-OCH3). £&55 SCHRIRIE M3 L™, %
EMEY) 3 0 4-E R 5 3 (4'-demethylpodo-
phyllotoxin)

WA 4: T ERORLZ5 i, mp 293~296 C;
ESI-MS m/z: 379 [M—H] . 'H-NMR (400 MHz,
DMSO-de) 6: 7.62 (1H, s, H-5), 6.95 (1H, s, H-8),
5.35 (2H, s, H-11), 6.86 (1H, d, J = 1.5 Hz, H-2"), 7.03
(1H, d, J = 8.0 Hz, H-5), 6.75 (1H, dd, J = 1.5, 8.0
Hz, H-6'), 6.11 (2H, s, OCH,0), 3.94 (3H, s, 6-OCH3),
3.65 (3H, s, 7-OCHj3), 10.40 (1H, s, 4-OH). *C-NMR
(100 MHz, DMSO-dg) 6: 119.1 (C-1), 122.1 (C-2),
129.3 (C-3), 124.2 (C-4), 101.2 (C-5), 150.2 (C-6),
150.9 (C-7), 111.5 (C-8), 129.9 (C-9), 132.2 (C-10),
67.1 (C-11), 170.2 (C-12), 145.4 (C-1"), 105.9 (C-2"),
147.1 (C-3'), 147.3 (C-4"), 108.3 (C-5"), 124.7 (C-6"),
101.5 (OCH,0), 55.6 (6-OCHs), 56.0 (7-OCH3). &5
SCHRARIE P ™, SRS 4 g 3%
(diphyllin).
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&9 5: ok, mp 166~167 °C; ESI-MS
m/z: 435 [M+Na]". "H-NMR (400 MHz, CDCl;)
491 (1H, d, J = 4.0 Hz, H-1), 3.30 (1H, dd, J = 4.0,
15.0 Hz, H-2), 3.56 (1H, m, H-3), 7.62 (1H, s, H-5),
6.82 (1H, s, H-8), 4.34 (1H, dd, J = 8.0, 10.0 Hz,
H-110), 4.57 (1H, dd, J = 8.0, 10.0 Hz, H-11p), 6.40
(2H, s, H-2', 6'), 6.13 (2H, s, OCH,0), 3.78 (6H, s,
3'5'-OCHs3), 3.85 (3H, s, 4-OCH3). “C-NMR (100
MHz, CDCl;) d: 45.2 (C-1), 47.1 (C-2), 44.1 (C-3),
190.5 (C-4), 107.5 (C-5), 148.9 (C-6, 7), 110.2 (C-8),
142.5 (C-9), 129.4 (C-10), 71.4 (C-11), 173.8 (C-12),
133.3 (C-1'), 109.8 (C-2’, 6), 153.7 (C-3', 5'), 138.7
(C-4"), 103.6 (OCH,0), 56.7 (3', 5'-OCHs), 60.9
(4-OCH3). 25 SCHRARE M8 b ™), ety
Y15 % BN (podophyllotoxone).

EY 6: FEE{A, mp 253~254 °C; ESI-MS
m/z: 1 175 [2M+Na]", 1 151 [2M—H] . 'H-NMR
(400 MHz, DMSO-d;) 6: 4.52 (1H, d, J = 4.2 Hz,
H-1), 3.07 (1H, dd, J = 13.1, 4.2 Hz, H-2), 2.83 (1H,
m, H-3), 497 (1H, d, J = 8.5 Hz, H-4), 7.35 (1H, s,
H-5), 6.51 (1H, s, H-8), 4.61 (1H, dd, J = 8.3, 6.0 Hz,
H-110), 4.19 (1H, dd, J = 8.3, 6.0 Hz, H-11B), 6.32
(2H, s, H-2', 6), 5.99 (2H, s, OCH,0), 3.64 (6H, s, 3',
5-OCHs), 3.62 (3H, s, 4-OCH3); Glu: 4.50 (1H, d, J =
7.0 Hz, H-1"), 3.74 (1H, dd, J = 10.4, 2.0 Hz, H-6"),
3.67 (1H, dd, J = 10.4, 2.0 Hz, H-6"), 3.15 (4H, m,
H-2"-5"), C-NMR (100 MHz, DMSO-d;) J: 44.3
(C-1, 2), 43.1 (C-3), 78.1 (C-4), 109.0 (C-5, 8), 146.8
(C-6), 146.6 (C-7), 131.8 (C-9), 131.3 (C-10), 71.0
(C-11), 174.4 (C-12), 136.4 (C-1'), 108.3 (C-2', 6),
152.0 (C-3', 5'), 136.3 (C-4"), 101.1 (OCH,0), 59.9
(3', 5’-OCHj3), 61.1 (4'-OCH;); Glu: 101.8 (C-1"), 73.3
(C-2"), 76.6 (C-3"), 70.9 (C-4"), 77.1 (C-5"), 61.1
(C-6")o 2055 SCHRIRIE 10 et LAY, S
) 6 JE WL FE R MM T (picropodophyllotoxin-
4-0-B-D-glucoside) »

e 1. Sk K. ESI-MS m/z: 585 [M+
Na]". '"H-NMR (400 MHz, CD;0D) ¢: 4.45 (1H, J =
4.2 Hz, H-1), 2.80 (1H, J = 4.2, 13.4 Hz, H-2), 3.13
(1H, m, H-3), 4.17 (1H, J = 15.1 Hz, H-4), 7.34 (1H,
s, H-5), 6.49 (1H, s, H-8), 4.60 (1H, m, H-110), 4.29
(1H, m, H-11p), 6.28 (2H, s, H-2', 6"), 5.95 (2H, s,
OCH,0), 3.63 (6H, s, 3', 5'-OCH3); Glu: 4.96 (1H, d,

J =9.0 Hz, H-1"), 3.72 (1H, dd, J = 10.5, 2.2 Hz,
H-6"), 3.68 (1H, d, J = 10.5, 2.2 Hz, H-6"), 3.12 (4H,
m, H-2", 5"). ">C-NMR (100 MHz, CD;0D) ¢: 42.6
(C-1), 44.5 (C-2), 38.6 (C-3), 71.0 (C-4), 108.2 (C-5),
146.8 (C-6), 146.5 (C-7), 109.0 (C-8), 130.8 (C-9, 10),
73.3 (C-11), 174.5 (C-12), 131.3 (C-1"), 108.7 (C-2/,
6'), 147.2 (C-3', 5", 132.2 (C-4), 101.0 (OCH,0),
56.2 (3', 5'-OCHs); Glu: 101.8 (C-1"), 73.3 (C-2"),
78.1 (C-3"), 70.0 (C-4"), 77.0 (C-5"), 61.1 (C-6"). £
5 SCHRIRGE I Bt L™, St B 7 N 42
R H B R AT (4'-demethylpodophyllotoxin-
4-0-B-D-glucoside ),

a8 k45 &, mp 135~137 C;
ESI-MS m/z: 565 [M+Na]". 'H-NMR (400 MHz,
DMSO-ds) d: 8.18 (1H, s, H-5), 6.99 (1H, s, H-8),
5.61 (2H, s, H-11), 6.93 (1H, d, J = 8.2 Hz, H-2'), 7.04
(1H, d, J = 1.4 Hz, H-5"), 6.80 (1H, dd, J = 8.2, 1.4
Hz, H-6"), 6.12 (2H, s, OCH,0), 3.67 (3H, s,
6-OCHs), 3.95 (3H, s, 7-OCH3); Glu: 4.75 (1H, d, J =
7.0 Hz, H-1"), 3.78 (1H, dd, J = 10.2, 2.1 Hz, H-6"),
3.45 (1H, dd, J = 10.2, 2.1 Hz, H-6"), 3.23 (4H, m,
H-2"-5"). *C-NMR (100 MHz, DMSO-ds) : 118.8
(C-1), 123.6 (C-2), 129.7 (C-3), 126.8 (C-4), 101.2
(C-5), 150.0 (C-6), 151.5 (C-7), 111.9 (C-8), 129.9
(C-9), 134.9 (C-10), 67.4 (C-11), 169.2 (C-12), 144.8
(C-1), 105.5 (C-2'), 146.9 (C-3"), 146.9 (C-4'), 108.0
(C-5"), 123.7 (C-6'), 101.8 (OCH,0), 55.2 (6-OCHs3),
55.9 (7-OCHs); Glu: 101.2 (C-1"), 73.7 (C-2"), 76.2,
77.3 (C-3",5"), 69.9 (C-4"), 61.2 (C-6"). 255 kR
HERHHE LD, Sete & 8 it R A4
BEtF (diphyllin-4-O-B-D-glucoside) »

WEW 9: A A, mp 221~223 C; ESI-MS
m/z: 599 [M+Na] . '"H-NMR (400 MHz, CD;0D) §:
4.54 (1H, d, J = 4.0 Hz, H-1), 3.00 (1H, dd, J = 13.5,
4.0 Hz, H-2), 2.95 (1H, m, H-3), 5.05 (1H, d, /= 9.0
Hz, H-4), 7.37 (1H, s, H-5), 6.43 (1H, s, H-8), 4.69
(1H, dd, J = 8.5, 6.5 Hz, H-110), 4.21 (1H, dd, J= 8.5,
6.5 Hz, H-11p), 6.42 (2H, s, H-2', 6"), 5.92 (2H, s,
OCH,0), 3.71 (9H, s, 3'4',5'-OCH3); Glu: 4.39 (1H,
d, J =72 Hz H-1"), 3.89 (1H, dd, J = 10.8, 1.8 Hz,
H-6"), 3.75 (1H, dd, J = 10.8, 1.8 Hz, H-6"), 3.36 (4H,
m, H-2"-5"), C-NMR (100 MHz, CD;0D) ¢: 43.8
(C-1), 44.9 (C-2), 39.2 (C-3), 78.9 (C-4), 108.3, 108.7
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(C-5, 8), 147.7 (C-6), 147.3 (C-7), 131.7, 131.3 (C-9,
10), 70.1 (C-11), 175.5 (C-12), 136.8 (C-1'), 108.3
(C-2, 6, 1524 (C-3', 5", 136.4 (C-4"), 1013
(OCH,0), 59.7 (3, 5-OCH3), 61.4 (4-OCHs); Glu:
102.3 (C-17), 73.8 (C-2"), 76.8 (C-3", 5"), 70.1
(C-4"), 61.4 (C-6"), 25 3CHRIE (4 LA™, %
EAE 9 N R R AT (podophyllotoxin-
4-0-B-D-glucoside) »

& 10: FEOJCETER AR . ESI-MS m/z: 399
[M+Na]*. "H-NMR (400 MHz, CD;0D) &: 6.91 (1H,
s, H-2), 6.75 (1H, s, H-4), 6.77 (1H, s, H-6), 4.51 (1H,
d, J = 8.0 Hz, H-7), 2.64 (1H, m, H-8), 4.46 (1H, dd,
J = 8.3, 8.5 Hz, H-90), 4.49 (1H, dd, J = 4.5, 8.5 Hz,
H-9B), 6.99 (1H, d, J = 1.5 Hz, H-2'), 6.78 (1H, d, J =
8.0 Hz, H-5"), 6.82 (1H, dd, J = 1.5, 8.0 Hz, H-6),
456 (1H, d, J = 7.6 Hz, H-7"), 2.26 (1H, m, H-8'),
3.72 (1H, dd, J = 5.0, 11.0 Hz, H-9'a), 3.68 (1H, m,
H-9'B), 3.84 (3H, s, 3-OCHs), 3.86 (3H, s, 3-OCHj3).
BC-NMR (100 MHz, CD;0D) &: 134.4 (C-1), 109.6
(C-2), 145.6 (C-3), 114.1 (C-4), 147.2 (C-5), 119.0
(C-6), 75.8 (C-7), 51.0 (C-8), 69.8 (C-9), 132.2 (C-1"),
109.4 (C-2'), 147.3 (C-3'), 145.5(C-4"), 114.1 (C-5"),
118.8 (C-6), 83.9 (C-7"), 51.1 (C-8"), 61.5 (C-9"), 54.6
(3-OCHj), 54.6 (3'-OCH3). 455 SCHRIRIE 1) 55cd b
B, %A 10 2\ SA3ERE (dysosmarol).

1) 11 B AR K, mp 300~302 °C; ESI-MS
m/z: 303 [M+H]". "H-NMR (400 MHz, DMSO-d;) :
6.31 (1H, d, J= 1.0 Hz, H-6), 6.55 (1H, d, J= 1.0 Hz,
H-8), 8.17 (2H, d, J =10.0 Hz, H-2', 6'), 7.05 (2H, d,
J=10.0 Hz, H-3', 5"), 9.52 (1H, br s, 3-OH), 12.8 (1H,
br s, 5-OH), 11.1 (1H, br s, 7-OH), 10.5 (1H, br s,
4-0OH). "“C-NMR (100 MHz, DMSO-d¢) 6: 146.6
(C-2), 136.0 (C-3), 175.2 (C-4), 160.3 (C-5), 98.4
(C-6), 163.9 (C-7), 94.2 (C-8), 157.3 (C-9), 103.7
(C-10), 121.1 (C-1"), 129.6 (C-2, 6), 115.6 (C-3', 5"),
159.7 (C-4"), 455 SCHkARIE R LLRD, % th sy
Y11 45 (kaempferol) o

EY12: BN, mp315~317 C, #HiRk-
BRSO BT, TR Y6 S R 2 IR G i A [
Lt A3 TLC, L REE—8, IRAB SR TR,
HE AW 12 i %= (quercetin).

& 13 ik i, mp 171~188 °C; ESI-MS
m/z: 447 [M—H] . 'H-NMR (400 MHz, CD;0OD) 6:

6.21 (1H, d, /= 1.0 Hz, H-6), 6.43 (1H, d, /= 1.0 Hz,
H-8), 8.03 (2H, d, J = 8.0 Hz, H-2', 6'), 6.88 (2H, d,
J = 8.0 Hz, H-3', 5'); Glu: 5.45 (1H, d, J = 8.0 Hz,
H-1"), 3.54 (1H, dd, /= 10.1, 2.5 Hz, H-6"), 3.20 (1H,
dd, J =10.1, 2.5 Hz, H-6"), 3.29 (4H, m, H-2"-5"),
BC-NMR (100 MHz, CD;0D) ¢: 143.1 (C-2), 133.2
(C-3), 177.4 (C-4), 159.9 (C-5), 98.7 (C-6), 164.4
(C-7), 93.7 (C-8), 156.2 (C-9), 103.9 (C-10), 121.0
(C-1", 130.9 (C-2', 6", 115.1 (C-3', 5"), 156.4 (C-4";
Glu: 100.9 (C-1"), 74.2 (C-2"), 76.3 (C-3"), 77.5
(C-5"), 69.8 (C-4"), 60.8 (C-6"). 2153 HRIRIHE )%k
P, St 13 g1l 4 5 5 -3-B-D-NL i
W BET (kaempferol-3-O-B-D-glucoside )

&Y 14: JofEr g, mp 136~138 C, IR
Jaig B HEEER IR SGIEARTE], L IE TLC,
HRAE 2, BEBAATEE, E2a? 14 4
B-7F il (B-sitosterol).
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Chromatographia,

(¢ % 4) REREH o+ EHRBIFE

2011 53 A 188, “HAHAFEF B FTE EREIT LML LT RITIERGEEFT. (P EE) &
ERKF_BFEHERITEIPL, REFPEBLIALELTE. ($R ) HITERGFFARARE (4 2
%) e E KA T ML AL,

F B B BB % 2 B RKR 24937 M ATk e R & %, 2007 FEARF R, H3FRR 1k FBTEE
RRE AT £ G KRS AT, ZHP)LIFRLSHNTHCAL, AATRER, AAE | F ST bkt d 59 73K
2R, H PR L 20 A (HHEE A L BFIE 10 F7), -8 % 39 (FEEHF] 19 #, AEFEIF] 20
#).

AT RIPH TR 4045, TR2HHFERRFER. ALK FRREFHMBRNEZL ERFH
BA A TT R AN E LR Z AT 20 %, ARIPRE L TR AR T F. . RN, FEHFIK
AT REIA) LR HAKF, EPRILT RE D) ki 5 R BE LR R, WIRILE T oAUt d R
AT ER RN ZEENAKRA XF, RILT #BRA, SaelFr, P EZAEMX LR R FE, &
B R e A, BRAR R TIE, BFHEH, SRS, F T3, %l A1k,

CkBAHY ZET 1970 SF417], 40 255k, URGHBIMEE —ARFRES—, BEHEEASRGHLS
B IF) A, e BT —— . K EREA IR, R ——R iR G B, 5 ——F) X AR A
BHBREGANPTHE, BXEEE . BEETR. FAKEE. PRETERAFEREGHL, AbkiTid
P OUMF AR, T2 R #eh N AT T R — BT, RAMA ML, KR (4B ) LEgRF
FoRERPFL. FZBERBFILRL L. FHFE 60 FA FwH iR FLASBRFH—ERRA

BB KigE . R HEAMES T BRI R (b B A AR ofe B ERMERF
k., HEHRM, FIE1HT, @SR, deb E AR CIL S iR e Kk AIE A MR, KA LA R
w7, AP HIRAL. BRI L E KT K
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