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Abstract: Objective To study the chemical constituents from Sinopodophyllum hexandrum and their antitumor activities. Methods
The constituents were separated by chromatography of silica gel, ODS, Sephadex LH20 and pre-TLC. Their structures were elucidated
by spectroscopic means. The in vitro cytotoxic activities of the isolated compounds were studied by MTT method. Results Nine
compounds were isolated and identified as 8,2'-diprenylquercetin 3-methyl ether-4’-O-B-D-glucoside (1), 8,2"-diprenyl quercetin-3-
methylether (2), 5,7,4"-trihydroxy-3'-(3-methylbut-2-enyl)-3-methoxy flavone (3), 8-prenylkaempferol (4), sophoflavescenol (5), podoverine
A (6), sinoflavonoid K (7), diosmetin (8) and acacetin (9). Conclusion Compound 1 is a new compound named sinoflavonoid
glycosides A, and compounds 5—9 are isolated from S. hexandrum for the first time. Compounds 1—5 show cytotoxicities against
HeLa cells with 1Cso 0f 42.6, 46.9, 26.9, 16.1 and 31.2 pmol/L, respectively.

Key words: Sinopodophyllum hexandrum (Royle) Ying; prenylated flavonoid glycoside; cytotoxic activities; sinoflavonoid glycosides
A,; diosmetin; acacetin; sophoflavescenol

BEJL-EN/NBERL (Berberidaceae) BkJL-tJEH  MEPIAAATEGILE. oA TRERG. H
Ytk )Lt Sinopodophyllum hexandrum (Royle) Ying i+ DUJIl. =F. POEEA, BABEMEE. X
MIRRZE, A4 R NHSE, W8T CHURATEZ),  BRIR. Wh . 35 SRR, R E L.

IstkS HEA: 2020-03-26
EHEN: Bek, &, Wt WERR“Y R4 REF7T. Tel: 18801051220 E-mail: xu335629515@163.com
*BIEEE  Rpid, &, WL, IR, WHERRWITEICH 245, Tel: (0571)88849087 E-mail: zhwp@163.com



t54

Chinese Traditional and Herbal Drugs 2551 % % 17 81 20209 A

* 4389 o

RIBPERTTR . HEARW, SNHRSMPE K&
i R AR, BhL-EE A 2 MR, B
FEARNRRE. wER., By, SCifdiE k)Lt
SEM A T Z PU IR . DU RS 2 2 B
PEBST, S AF I R A X — 25 B, AR SEaannt
ZHEY) 95% LI IRV B IR L BEEALEBEAT T RGEHY
W2 B RIS o ILARTE AN 43 B 45 1) 9 AN B K
WED, 53 %EE N 8,2 R IR HEMt R 2R -3- FH k-
4'-O-B-D-Hi % HETF (8,2"-diprenylquercetin 3-methyl
ether-4'-glucoside , 1 ) . 8,2"-diprenylquercetin-3-
methyl ether (2). 5,7,4'-trihydroxy-3'-(3-methylbut-2-
enyl)-3-methoxy flavone(3).8-prenylkaempferol(4) .
sophoflavescenol (5). podoverine A(6). sinoflavonoid
K (7). &M A& (diosmetin, 8). 44 W2 (acacetin,
. WEM LA EY, kLRI A
&Y 5~9 NE RN ZEY Iy 8153,

1 XBESMH

Bruker Avance 111-600 # i 3t4={X (it Bruker
/v #]); Thermo Finnigan LCQ Advantage MAX Jifi 1%
¢ (£ Thermo Aw]); HEAIERER (300~400
HO K E s G(F B4k T ); Sephadex
LH-20 (Amersham Pharmacia Biotech); 3Lt &7
Jii Rp-ODS-Cig (40~63 pm, Merck 2A#]); ALK
7 MeOH-ds (S ESIMFAF]D: HoAd i A2
grirals KN AiK.

N B 350 HeLa ZH ORI B o B RL 2 B 40 i e
HASELG AL AR IR IR MTT (3 Sigma &
7] ); DMSO CRERLE RRAL 22l A IR A 7]
RPMI-1640 }5774& (£ Gibico A7) HAM 4
MF CEEEMAEHEARAR AR EE2E (LI
YL gplAEBIA IR AR, iS5 1100811302); JE
wHEM batE BB AEYHEARARATD.

SEES BT A Ak JL B 24T 2015 4F 10 AT
WM AT, GAbath BRSP4 2 Bt = XE
A B N/ EERMEYI B JLE Sinopodophyllum
hexandrum (Royle) Ying ft TR =
2 ROESE

¥Rk JL-E254F 15.0 kg FH 10 fZ54AAFR ] 95% L1
FIIRIE 3K (15, 10, 10d), JEL. A IFHERR
ER4EE T, HTRE 17209, BTRE 16009,
LREAT (L, A I BRI R £ 18 (100 © 0—0 : 100)
T BELEIE G M 6 343 (A~F), C #8494 Rp-Cis
FEHEE-/K (30 © 70—100 : 0) BEEEVEMAALEY) 3

(28 mg). 4 (46 mg); D BB/ ZrERFE S AG-H
(30 © 1) FEEPEMAEY) 1 (17 mg). 2 (41 mg).
5(43 mg).6(46 mg); E &7 & &EiL (a1 A4 Sephadex
LH-20 DL EESEME, FE48 Rp-Cug HE/K-FEE (30 :
70—100 : 0) BHEHMAEEY 7 (19 mg). 8 (16
mg). 9 (22mg).
3 HMm%kE

&Y 1. mETERHRAR (R, 5%ETH
BE. AR 7E TLC Hmi Ll 5% AICIs-EtOH V53 o
4, 365 nm LSRR E B AR, HEMZAL ST
RE NS /MR RoR 3423 cm™t (OH). 2921
cm™ (CHz). 1651cm™ (C=0) FIZEIL (1614,
1486, 1446 cm™) HHRYIE(ES . HR-MALDI-
TOF 45 Hi 4> 15 T miz 613.227 5 [M—H]~, i
E 7 T 3NN CaHsOr (IF H {H 613.228 5,
CaoH37012), AEFIE N 14,

7£ IH-NMR (600 MHz, MeOH-ds) i, &%
XA, 4 AN EE LI J5T 115 5 [0n 1.34 (3H, 5)-1.44
(3H, s). 1.56 (3H, s). 1.66 (3H,s)], 2 iV H & T
55 [0n3.77 (2H,d,J=5.4 Hz),3.79 (2H,d, J=7.2
Hz)], @XM 2 Maki 155 [on 5.03 (1H,
m), 5.17 (1H, m)] FH>FH AT REAEAE 2 A7 0
RO, FAMEA 1A HEIERIER TS5 [0 3.69
(BH, s)]. 3 MHHFFIES [0 6.36 (1H, s), 6.97
(1H, d, J=8.4 Hz), 7.22 (1H, d, J = 8.4 Hz)].

7£ 3C-NMR (150 MHz, MeOH-ds) Kli i &R
A 32 MES, Hrd 6c 180.4 SR f) B P L 15
5, T NERNRNIRAE S (6c 61.3. 62.6. 71.2, 75.8.
78.3. 78.7. 107.8), 6 MENi#K{E 5 (Jc 18.0. 18.1.
22.7. 25.9. 26.3. 27.4), HRNAMFBES . 4
HIREE R EREE R, A 1 TR RNEA 2
ANFOEFEE 1 AR, 1 M. KA 1
55 8,2'-diprenylquercetin-3-methylether®lf] NMR %
PEELEL, & 1 NMR Bl b 2 1 1 A R0
B L HEEREE S, HREREA . #R
WEY) L ATRER S 2 A S R EERT 1A 0 Y
AR 7 I e o S R 1

TEALEY) 11 HMBC i 9, i DA SR 240~
A FEA9%: 04 6.97 (1H, d, J = 8.4 Hz, H-5") 5 C4’
(6c 153.8). C-6' (9c 129.1) M5, o4 7.22 (1H,d,J=
8.4 Hz, H-6") 5 C-1' (6c 124.0). C-5' (dc 115.7) #H
X 0w 3.77 (2H, d, J = 5.4 Hz, H-1") 5 C-7 (c
163.4). C-8 (dc 108.1). C-9 (dc 156.6) #H7K, on 3.79
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(2H,d,J=7.2Hz, H-1") 5 C-1' (dc 124.0). C-2' (Jc
137.9). C-3' (6c 145.3) #&, K A FIFF B Y
HAERRIGHE. £ AL, 64636 (1H, s, H-6) &b
HIJf 71555 C-5 (dc 161.2). C-7 (6c 163.4). C-8 (6c
108.1). C-10 (dc 106.6) AHK, ‘i~ A IR
SEFELE C-8 07 [FIFE, fEB I 1 on 3.79 (2H, d, J=7.2
Hz, H-1"") &RiF155 5 C-1' (6c 124.0). C-2' (Jc
137.9). C-3'(dc 145.3) HHK, K B IR I 0hmE
HAE C2'fL. BbAh, R MELF] 5y 3.69 (3H, s,
3-OCHs) 471555 oc 140.7 (C-3) #Hk, *
B FRAESELE C-3 Air: HiATHE I LS5 5 on 4.73
(1H, d, J = 7.8 Hz, H-Glc-1) 5 dc 153.8 (C-4") f#1E
WRRAHOG, RUNZH G e A o C-4'f7. It

Gb, BER RN IE RIS (Oc 107.8). kR
R (0w 4.73) MABGHE (I = 7.8 Hz) Al &N
N B-D-Fy %,

I, AW 1 MSHSEER 8,2 - R IR
Wit 2% -3- H ik -4'-O-B-D-Hi & Hi 1, SRRz S
W2 LR WOSCERAROE L&, dr k)Lt
At Ao HAZHEEE W 1, 450 WK 1.

&Y 2: ek R (FEE; ESI-MS m/z: 453
[M+H]*: H-NMR (600 MHz, MeOH-ds) 6: 6.80
(1H, d, J = 8.4 Hz, H-6'), 6.79 (1H, d, J = 8.4 Hz,
H-5", 6.30 (1H, s, H-6), 5.09 (1H, m, H-2"), 5.03 (1H,
m, H-2""), 3.60 (3H, s, 3-OCH3), 3.43 (2H, d, J = 7.2
Hz, H-1""), 3.38 (2H, d, J = 7.2 Hz, H-1"), 1.59 3H, s,

Fz1 LAY 1 WRXELEIE (600/150 MHz, MeOH-da)
Table 1 NMR data for compound 1 (600/150 MHz, MeOH-d4)

3A dc on (HSQC) A dc on (HSQC)
2 161.0 — 1" 22.7 3.77 (2H, d, J = 5.4 Hz)
3 140.7 — 2" 1235 5.17 (1H, m)

3-OCHs 61.3 3.69 (3H, s) 3" 132.6 —

4 180.7 — 4" 18.1 1.56 (3H, s)

5 161.2 — 5" 26.3 1.66 (3H, s)

6 99.6 6.36 (1H, 5) 1 27.4 3.79 (2H, d, J= 7.2 Hz)
7 163.4 — 2" 124.6 5.03 (1H, m)

8 108.1 — 3 132.5 —

9 156.6 — 4" 18.1 1.34 (3H, )

10 106.6 — 5" 25.9 1.44 (3H, s)

i 124.0 — Cs-Glc-1 107.8 4.73 (1H, d, J = 7.8 Hz)
2! 137.9 — 2 75.8 3.65 (1H, m)

3’ 145.3 — 3 78.3 3.57 (1H, d, J= 9.0 Hz)
4 153.8 — 4 71.2 3.60 (1H, d, J = 9.6 Hz)
5 115.7 6.97 (1H, d, J = 8.4 Hz) 5 78.7 3.41 (1H, m)

6 129.1 7.22 (1H,d, J=8.4 Hz) 6 62.6 3.91 (1H, d, J = 2.4 Hz),

3.85 (1H, d, J = 4.2 Hz)

— 'H-H COSY
/X HMBC (H—> C)

1 éEY 1 WEMREEN HMBC 1%
Fig. 1 Structure and key HMBC correlations of compound 1
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H-5"), 1.45 (3H, s, H-4""), 1.39 (3H, d, J = 1.8 Hz,
H-5""), 1.33 (3H, s, H-4"); ¥*C-NMR (150 MHz,
MeOH-ds) 6: 180.6 (C-4), 163.3 (C-7), 161.9 (C-2),
160.9 (C-5), 156.5 (C-9), 148.4 (C-4"), 145.0 (C-3"),
140.6 (C-3), 132.6 (C-3"), 132.5 (C-3""), 129.3 (C-2"),
124.6 (C-2'"), 123.6 (C-2"), 123.5 (C-1), 122.6 (C-6"),
113.5 (C-5"), 107.8 (C-8), 106.6 (C-10), 99.5 (C-6),
61.2 (3-OCHg), 26.8 (C-1"), 26.0 (C-5"), 25.8 (C-5""),
22.6 (C-1"), 18.0 (C-4", 4"y, LA H¥5 5 ek i 3
A—58, W e &9 2 2 8,2'-diprenylquercetin-
3-methylether.

& 3. kAR (HED; ESI-MS m/z: 369
[M—+H]*; H-NMR (600 MHz, MeOH-ds) J: 7.83
(2H, d, J =1.8 Hz, H-2"), 7.79 (I1H, d, J = 8.4, 1.8 Hz,
H-6"), 6.80 (1H, d, J = 8.4 Hz, H-5"), 6.30 (1H, d, J =
1.8 Hz, H-8), 6.21 (1H, d, J = 1.8 Hz, H-6), 5.39 (1H,
m, H-2"), 3.80 (3H, s, 3-OCHj3), 3.43 (2H,d, J = 7.2
Hz, H-1"), 1.79 (3H, s, H-4"), 1.75 (3H, s, H-5");
13C-NMR (150 MHz, MeOH-ds) 6: 180.6 (C-4), 166.3
(C-7), 158.9 (C-2), 163.9 (C-5), 158.5 (C-9), 159.9
(C-4"), 130.3 (C-3"), 140.1 (C-3), 134.6 (C-3"), 131.3
(C-2'), 124.0 (C-2"), 122.8 (C-1"), 129.1 (C-6"), 116.5
(C-5"), 95.3 (C-8), 106.6 (C-10), 100.5 (C-6), 61.2
(3-OCHs), 29.8 (C-1"), 26.5 (C-4"), 18.4 (C-5"), LA L
i 5 SOk T B A —F O, e EY 3 N
5,7,4'-trihydroxy-3'(3-methylbut-2-enyl)-3-methoxy
flavone.

&Y 4. HEHAK (HED; ESI-MS m/z: 355
[M—+H]*; *H-NMR (600 MHz, MeOH-d4) J: 8.11 (2H,
d, J=8.4 Hz, H-2', 6"), 6.89 (2H, d, J = 8.4 Hz, H-3',
5), 6.23 (1H, s, H-6), 5.21 (1H, d, J = 6.6 Hz, H-2"),
3.51 (2H, d, J = 6.6 Hz, H-1"), 1.83 (3H, s, 5"-CH3),
1.69 (3H, s, 4"-CH3); BC-NMR (150 MHz, MeOH-ds)
0: 177.9 (C-4), 163.0 (C-7), 160.9 (C-5), 160.2 (C-4"),
155.6 (C-9), 148.1 (C-2), 137.1 (C-3), 132.7 (C-3"),
130.8 (C-2', 6'), 124.4 (C-2"), 116.5 (C-3', 5'), 107.7
(C-10), 104.6 (C-8), 98.7 (C-6), 26.1 (C-4"), 22.6
(C-17), 18.4 (C-5"). LA - J BE A J5i 5 STk
T AR — 00, HEEEY 4 A~ 8-prenyl-
kaempferol.

&Y 5. SEERES S (HEE), ESI-Ms m/z:
369 [M+H]*; *H-NMR (600 MHz, MeOH-d.) &: 8.02
(2H, d, J = 9.0 Hz, H-2', 6"), 7.21 (2H, d, J = 9.0 Hz,

* 4391 -
H-3', 5'), 6.44 (1H, s, H-6), 5.18 (1H, t, J = 6.0 Hz,
H-2"), 3.91 (3H, s, 5-OCHs), 3.49 (2H, J = 6.6 Hz,

H-17), 1.76 (3H, s, H-5"), 1.60 (3H, s, H-4");
BBC-NMR (150 MHz, MeOH-dy) 5: 171.2 (C-4), 160.5
(C-7), 159.6 (C-4"), 158.9 (C-5), 155.5 (C-9), 141.6
(C-2), 136.8 (C-3), 131.3 (C-3"), 129.8 (C-2', 6'),
123.4 (C-2"), 122.2 (C-1"), 1155 (C-3', 5'), 106.6
(C-8), 105.8 (C-10), 95.7 (C-6), 55.9 (5-OCHs3), 25.8
(C-4"),21.9 (C-1"), 18.1 (C-5"). LA FHdE 53 ik
T8 He A —E M, W% 58 46 G 5 24 sophoflavescenol .

&Y 6: EEOTEEMA (HFEE): ESI-MS
m/z: 407 [M+Na]*; HNMR (600 MHz, MeOH-d) &
6.82 (1H, d, J = 8.4 Hz, H-6"), 6.77 (1H, d, J = 8.4 Hz,
H-5"), 6.29 (1H, s, H-8), 6.26 (1H, s, H-6), 5.06 (1H,
d, J = 7.2 Hz, H-8"), 3.56 (3H, s, 3-OCHs3), 3.38 (2H,
d, J = 7.2 Hz, H-7"), 1.48 (3H, s, 10-CH3), 1.33 (3H,
s, 11"-CCHa); *CNMR (150 MHz, MeOH-d,) &: 180.7
(C-4), 166.2 (C-7), 163.4 (C-5), 161.5 (C-2), 159.0
(C-9), 148.9 (C-4'), 145.0 (C-3"), 140.5 (C-3), 132.3
(C-3"), 129.8 (C-2'), 124.2 (C-6'), 123.4 (C-1"), 123.0
(C-2"), 113.5 (C-5"), 106.6 (C-10), 100.1 (C-6), 95.0
(C-8), 61.2 (3-OCHj3), 26.3 (C-1"), 25.9 (C-4"), 18.1
(C-5"). LA b B#s Je PR AL 7 5 STk 38 s A —
A, M ENEY) 6 4 podoverine A

WEW 7. REOTLEIEH AR (FEE); ESI-MS
m/z: 509 [M—+K]*; H-NMR (600 MHz, MeOH-da) &:
6.77 (1H, d, J = 9.0 Hz, H-6"), 6.74 (1H, d, J = 9.0 Hz,
H-5"), 6.31 (1H, s, H-6), 507 (1H, t, J = 7.2 Hz,
H-2"), 3.61 (3H, s, 3-OCHg), 3.27 (1H, d, J = 7.2 Hz,
H-17), 2.56 (1H, m, H-1""), 1.56 (1H, s, H-5"), 1.46
(1H, s, H-4"), 1.45 (1H, m, H-2""), 0.91 (1H, s, H-5""),
0.90 (1H, s, H-4""); 13C-NMR (150 MHz, MeOH-da)
g1 178.7 (C-4), 161.2 (C-7), 159.4 (C-2), 159.3 (C-5),
155.0 (C-9), 146.9 (C-4'), 143.6 (C-3'), 139.5 (C-3),
130.9 (C-3"), 129.7 (C-2'), 122.0 (C-2"), 121.4 (C-1"),
120.2 (C-6'), 112.9 (C-5"), 106.0 (C-8), 104.9 (C-10),
99.0 (C-6), 68.9 (C-3""), 60.2 (3-OCHs3), 43.9 (C-2""),
28.9 (C-4", 5"), 25.1 (C-5"), 22.3 (C-1"), 213
(C-1"), 17.9 (C-4"), VA b-Hds 5 Crikdfod AR —4d,
W EAEH) 7 4 sinoflavonoid Ko

&Y 8: IEOTLEILHAR (HEE); ESI-MS
m/z: 301 [M—+H]*; H-NMR (600 MHz, MeOH-dy) &:
7.51 (1H, dd, J = 8.0, 2.4 Hz, H-6), 7.47 (1H, d, J =
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2.4 Hz, H-2'), 6.94 (1H, d, J = 9.0 Hz, H-5"), 6.79 (1H,
d, J = 2.4 Hz, H-8), 6.71 (1H, d, J = 2.4 Hz, H-6), 6.41
(1H, s, H-3), 3.93 (3H, s, 4-OCHa3); 3C-NMR (150
MHz, MeOH-d,) 4: 181.5 (C-4), 165.2 (C-2), 161.4
(C-9), 163.9 (C-7), 157.0 (C-5), 150.2 (C-3'), 146.1
(C-4"), 121.2 (C-6'), 119.4 (C-1"), 116.2 (C-5), 113.8
(C-2"), 104.6 (C-3), 103.1 (C-10), 97.6 (C-6), 92.3
(C-8), 55.9 (4-OCHs). LA b H#fE STk i — 2504,
WS e G 8 NEM AR,

& 9: mEMAK (HED. ESI-MS m/z: 284
[M+H]*. H-NMR (600 MHz, MeOH-ds) 6: 7.91
(2H, d, J = 9.0 Hz, H-2, 6'), 6.90 (2H, d, J = 9.0 Hz,
H-3", 5"), 6.48 (1H, s, H-3), 6.36 (1H, d, J = 2.4 Hz,
H-8), 6.15 (1H, d, J = 2.4 Hz, H-6), 3.86 (3H, s,
4'-OCH3); BC-NMR (150 MHz, MeOH-ds) §: 182.5
(C-4), 164.2 (C-2), 163.5 (C-7), 162.7 (C-4"), 161.3
(C-5), 157.4 (C-9), 128.8 (C-6'), 128.7 (C-2"), 123.7
(C-1"), 114.6 (C-3', 5'), 104.1 (C-10), 103.5 (C-3),
98.6 (C-6), 94.3 (C-8), 56.5 (4'-OCH3). LA ik itk %
i 5 SCHRN R AR — 510, s w69 9 A&
HRE
5 IApETEMIFIE

K MTT bk, xHeEY 1~9 AT Hime
PRI . JEEUN B SIS HeLa 40 &1 10%04
A M35 RPMI 1640 15375, DAXHEUHAN 1< 104
SRR FEH R T 96 fLIR, IEFRGFR 48h 5,
NZRZ), VEEEENAES IR, Tingi72h j5
FABGFRXAE 493 nm MERGE (A {H. HESLE
3K, H SPSS 20.0 HAFTHE LEINHIIR A (1Cs0)
SEREIR, PHEXHEST Hela 2 A fr 2 S o i i
N 9.17 pmol/L, MitA4) 1~5 % HeLa 4l th 5 —
SEIAHRIVER, JL 1Cso 5701y 42.6. 46.9. 26.9.
16.1. 31.2 umol/L.
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