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Phenols from roots and rhizomes of Sinopodophyllum emodi
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Abstract: Objective To study phenols in roots and rhizomes of Sinopodophyllum emodi. Methods The obtained compounds were
isolated by different chromatographic methods and their structures were identified by physicochemical properties and spectral data.
Results Ten compounds were isolated and identified as 4-hydroxybenzaldehyde (1), protocatechuic acid (2), 1-(4-hydroxy-3-
methoxyphenyl) ethanone (3), vanillic acid (4), vanillic acid-4-O-B-D-glucoside (5), ilexpubside A (6), tyrosol (7), phenyl ethanol-
4-0-B-D-xylopyranosyl-(1—6)-p-D-glucopyranoside (8), 2-(4'-hydroxyphenyl)-1-nitroethane (9), and 2-(4’-hydroxyphenyl)-
nitroethane-4'-O-f-D-xylopyranosyl-(1—6)-p-D-glucopyranoside (10). Conclusion Compounds 1—6, 9, and 10 are obtained from
plants in Sinopodophyllum Ying for the first time.
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nitroethane; 2-(4'-hydroxyphenyl)-nitroethane-4'-O-B-D-xylopyranosyl-(1—6)-p-D-glucopyranoside
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4- ¥ F5 -3- H A L R & [1-(4-hydroxy-3-methoxy-
phenyl) ethanone, 3] HFHM (vanillic acid, 4).
T HR -4-0-B-D-7i % Bl Cvanillic acid-4-O-B-D-
glucoside, 5). ilexpubside A (6). XJFRHEIK ZME
(tyrosol, 7)+ K [EE-4-O-B-D-ARKBHE-(1—6)-B-D-7
%] ¥+ [phenyl ethanol-4-O-B-D-xylopyranosyl-(1—6)-
B-D-glucopyranoside, 8], 2-(4"-F8 4 5E)-Nif %k 4%t
[2-(4'-hydroxyphenyl)-1-nitroethane, 9] LA K 2-(4'-
3 ORI 3k Z ¢ -4"-0-B-D- A B 3 -(1—6)-B-D- il
%] B #F [2-(4'-hydroxyphenyl)-nitroethane-4'-O-B-D-
xylopyranosyl-(1—6)-B-D-glucopyranoside, 10]. 1t
TP 1~6. 9. 10 4 RNZIEHLY) 73 2152
1 M5

MP—S3 Y B s milE . (HA Yanaco 2
H]); Bruker ARX—300 %58 AV—600 1% il H 4 it
WAL (TMS W#hg, it Bruker 2% ); Bruker
Micromass Q—TOF BTl {%; # 2 (41% GFpssn #E
ik kR (200~300 H, ¥ HifEFELT) ); ODS
FEAGERE (50 pm, HA YMC 22n)); SE5ATH
WA A I3 B4l

BEJL-B2 A T b4 2 H T = R 2447, &
PUBH 2L 27 v 24527 B 245 HIAE A 200 48 90 I B4
Y AR L-BIERY R Sinopodophyllum emodi
(Wall.) Ying ¥ FAR S AR =X
2 REESE

BEL-E 18.8 kg, AHYJE I 95% LREMIALIREK,
JLPRE 3 IR, BER 2 h, BERE, AIFUEM, Rl
TCREWR o Rz B T 7K, MR A A vk
S BERROWE. IE T REEATAEL, RS A G
IYRGE, 1BERRE, 25100 93 1600, 157, 480 g.
XTI AT 53 85, St A, DA -
IR LTS 71 R GURR BEVEAS 21 14 DN 54107
P4 RERS . DM130. Sephadex LH-20 1 ODS Aty
R, HEEAY 1 (35mg). 2 (18 mg). 3 (15
mg). 4 (29mg). 7 (21 mg) A9 (26 mg). IF ]
BEACHUY) 2 HPD100 FE 3, DL LRE-/K T R Sk
BESEAT ] 4 N5y A TERER . Sephadex
LH-20 A1 ODS #: i 5r &, 334659 5(16 mg)-.
6 (15mg). 8 (17mg). 10 (15 mg).
3 HHEE

AW 1: Tk CFEL, mp 105~107 C,
=B B R N B YE . TH-NMR (300 MHz,
DMSO-dg) &: 9.69 (1H, brs, -CHO), 7.69 (2H, d, J =

8.4 Hz, H-2, 6), 6.81 (2H, d, J = 8.4 Hz, H-3, 5):
BC-NMR (75 MHz, CDCly) d: 130.3 (C-1), 132.5
(C-2, 6), 116.1 (C-3, 5), 162.0 (C-4), 191.1 (C-7). LA
R SRR A 8, WS A 1 A
X O F

AW 2. EEEE (FED, R MRV
P, = SUER-ERF A R NV H Y, SrCly & BB .
"H-NMR (300 MHz, DMSO-d) 6: 7.31 (1H, d, J=2.1
Hz, H-2), 7.26 (1H, dd, J = 8.4, 2.1 Hz, H-6), 6.76
(1H, d, J = 8.4 Hz, H-5). DL L%¥a 5 CkIkIE S A
— 50, MO RS 2 E LR

Y 3. otk in CROG-FED . —5bEk-
BRE AL SO T . "TH-NMR (300 MHz, CDCl;) 6:
7.55~7.53 (2H, m, H-2, 6), 6.95 (1H, d, J = 8.4 Hz,
H-5), 3.95 (3H, s, -OCHj3), 2.56 (3H, s, -COCHs);
BC-NMR (75 MHz, CDCLy) d: 130.3 (C-1), 109.9
(C-2), 150.6 (C-3), 146.8 (C-4), 113.9 (C-5), 124.2 (C-
6), 197.3 (-COCHs), 26.3 (-COCHs3), 56.2 (-OCH3). LA
S o A Y, s et e 3
4-FRHE-3-HA LR L .

WA 4: g AR, mp 196~198 °C,
AR A B N A, TR R A S N BE
'H-NMR (300 MHz, DMSO-ds) &: 12.48 (1H, brs,
-COOH), 9.83 (1H, brs, -OH), 7.45 (1H, brd, J = 8.4
Hz, H-6), 7.43 (1H, brs, H-2), 6.84 (1H, d, J = 8.4
Hz, H-5), 3.80 (3H, s, 3-OCH3). LA b30#E 5 SRR
EIHA Y, MY 4 .

G 5. LEEH (FED, —SEk-20R
ARAR NP, IR AR S B E . TH-NMR (300
MHz, DMSO-d) 6: 7.48 (1H, brd, J = 8.4 Hz, H-6),
7.47 (1H, brs, H-2), 7.11 (1H, d, J = 8.4 Hz, H-5), 5.00
(1H, d,J=7.1 Hz, H-1"), 3.80 (3H, s, 3-OCH3); "C-
NMR (150 MHz, DMSO-dy) d: 125.8 (C-1), 114.3
(C-2), 148.4 (C-3), 150.0 (C-4), 112.8 (C-5), 122.8
(C-6), 171.1 (C-7), 55.6 (3-OCHj3), 99.6 (C-1'), 73.2
(C-2)), 76.9 (C-3"), 69.6 (C-4'), 77.2 (C-5'), 60.6
(C-6")o VKt 5 SCikaf i s A — 5, ke fh
G5 T ER-4-0-B-D-H 2 BT .

G 6: FRMA, =L & N
BEIPE. "H-NMR (300 MHz, DMSO-dg) 6: 7.51 (1H,
dd, J = 8.6, 1.6 Hz, H-6'), 7.47 (1H, d, J = 1.7 Hz,
H-2), 7.45 (1H, d, J = 1.5 Hz, H-2'), 7.40 (1H, dd, J =
8.6, 1.7 Hz, H-6), 7.18 (1H, d, J = 8.6 Hz, H-5), 7.16
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(1H, d, J = 8.6 Hz, H-5'), 5.13 (1H, d, J = 7.0 Hz,
H-1""), 5.05 (1H, d, J = 7.0 Hz, H-1"), 4.62 (1H, brd,
J = 11.1 Hz, H-6"a), 4.18 (1H, dd, J = 7.2, 11.9 Hz,
H-6"b), 3.80 (3H, s, 3'-OCHj3), 3.79 (3H, s, 3-OCHs3),
3.65 (1H, brd, J = 11.0 Hz, H-6""a), 3.48 (1H, dd, J =
5.0, 11.8 Hz, H-6""b); '*C-NMR (75 MHz, DMSO-d¢)
5: 123.0 (C-1), 112.8 (C-2), 148.5 (C-3), 150.8 (C-4),
114.3 (C-5), 122.6 (C-6), 167.1 (C-7), 55.8 (3-OCHj),
123.0 (C-1"), 112.8 (C-2'), 148.7 (C-3'), 149.9 (C-4"),
114.4 (C-5"), 123.0 (C-6'), 1652 (C-7"), 55.6 (3'-
OCHj3), 99.5 (C-17), 73.1 (C-2"), 76.7 (C-3"), 70.0
(C-4"), 73.9 (C-5"), 64.1 (C-6"), 99.2 (C-1""), 73.2
(C-2"), 76.8 (C-3""), 69.6 (C-4""), 77.1 (C-5""), 60.6
(C-6")o LAE%d 5 Scikap i A —5(P), ke
44 6 2 ilexpubside A

WA 7. JoEERE GABD, mp 196~198 C,
=R A B R N FHYE . TH-NMR (300 MHz,
DMSO-dg) d: 9.18 (1H, s, -OH), 6.98 (2H, d, J = 8.4
Hz, H-2, 6), 6.66 (2H, d, J = 8.4 Hz, H-3, 5), 4.57 (1H,
t,J=5.1 Hz, -OH), 3.51 (2H, m, H-8), 2.60 (2H, t, J =
7.3 Hz, H-7). VA B3l 5 5ok A — 5™, i
YA T AR IR L

A5 8: Totakr i (FHEE), ESI-MS mi/z: 455
[M+Na]', 471 [M+K]", 431 [M—H] , 467 [M+CI],
477 [M+HCOO] . 'H-NMR (300 MHz, DMSO-dy) o:
7.12 (2H, d, J = 8.5 Hz, H-2, 6), 6.97 (2H, d, J = 8.5
Hz, H-3, 5), 4.75 (1H, d, J = 7.1 Hz, H-1"), 4.19 (1H,
d, J =74 Hz, H-1"), 3.54 (2H, t, J = 7.1 Hz, H-8),
2.65 2H, t, J = 7.1 Hz, H-7); “C-NMR (75 MHz,
DMSO-dg) 6: 132.8 (C-1), 129.8 (C-2), 116.3 (C-3),
155.8 (C-4), 116.3 (C-5), 129.8 (C-6), 38.4 (C-7), 62.5
(C-8), 100.8 (C-1"), 73.5 (C-2'), 76.4 (C-3"), 69.7
(C-4"), 75.9 (C-5'), 68.3 (C-6"), 103.9 (C-1"), 73.3
(C-2"), 76.4 (C-3"), 69.7 (C-4"), 65.7 (C-5"). LL_L%k
a5 SRR A — S, A 8 AL
W-4-0-B-D- AP FE-(1—6)-B-D-H 2 BT -

WEY 9: SRy, =SB B
I BH ¥ . HR-ESI-MS m/z: 166.050 4 [M—H] .
IR vt (em ): 3 397, 2 923, 1 613, 1 597, 1 550,
1516, 1 434, 1 380. 'H-NMR (300 MHz, CDCl5) 6
7.05 (2H, d, J = 8.1 Hz, H-2, 6), 6.79 (2H, d, J = 8.1
Hz, H-3, 5), 4.56 (2H, d, J = 7.5 Hz, H-8), 3.21 (2H, t,
J=17.5Hz, H-7); C-NMR (75 MHz, CDCl;) 6: 127.7

(C-1), 129.9 (C-2, 6), 115.8 (C-3, 5), 154.9 (C-4), 32.6
(C-7), 77.7 (C-8). 45 SRR LA — 3,
YBAAEY) 9 N 2-(4-F IR I -l 2 bt

WY 10: LRy, =SBk s
RN FITE. "H-NMR (300 MHz, DMSO-dg) d: 7.17
(2H, d, J = 8.6 Hz, H-2, 6), 6.97 (2H, d, J = 8.6 Hz,
H-3, 5),4.78 (2H, t, J = 7.4 Hz, H-8), 4.76 (1H, d, J =
7.1 Hz, H-1'), 4.16 (1H, d, J = 7.4 Hz, H-1"), 3.15 (2H,
t,J=7.4 Hz, H-7); "*C-NMR (75 MHz, DMSO-d;) :
129.8 (C-1), 129.8 (C-2, 6), 116.6 (C-3, 5), 156.5
(C-4), 38.1 (C-7), 76.4 (C-8), 100.6 (C-1"), 73.5
(C-2'), 76.6 (C-3"), 69.7 (C-4'), 76.0 (C-5'), 68.3
(C-6'), 103.9 (C-1"), 73.3 (C-2"), 76.6 (C-3"), 69.7
(C-4"), 65.7 (C-5")o LL_I-Hieii 5 SCiffi S A —5,
WS EAE D) 10 4 2-(4-F2 R -T2 L 4e-4-O0-B-
D-ARHBEFE-(1—6)-B-D-Fi 4 i1
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CEPZEE S K ) (B H. FHD

A p 64 7 M R R AL P K AR ST A T IR, LA E R A R A B
A A YE . R R A A e BT B, R RN 4 0T AT IR
7%, BRP G R AR . SR B AR BAR S FL M BAE R PR 56 AT
RAadkmh, e Fk, MAEFREEMFEARRRGIYFE FHGREL R,
KE WA F RSB AIRE, HRKE. F5 0D E RS OE &
B, ABR, I FAME A B LKA T R L7 69 F o F RIF) L, Fagih 2
BEHE D ERERSORAT . HRERN R FTEGT .,

REAYMRGZER XA FRREARELEEAHATEINTIHFT, EEL “EMEHERIHK
B AR E, MEHARZRREIVFORESARET KAE T LY (B EERSRFL)Y . AE
Baob. b TEZM, HKBHEMERRS 8 TIOA, £4 700 FF. ELFHEAERRNSLAELE
4. FPXEL. F 4 (FAZAA>FRIT). LF L. SHX. 2 FXFoTE. BIKEK (HE. &
B BRI b FIN. sh. ik, RaEAesk). MM RR. AYEBRFRAL. T THELE
WH ZF &5 — AW A F RS T G M FEERSEX L F AT 4 25, 2HBAKXKEEAN
S LI M EHAE, ARFE. BEER, LA RMAKRIG AN, MEEAGFE, HHEiE
BBATF M. RGO RR, ARTEIRGMHALAEGERSKE T LA GLEE, A AHAAN
AL, T, EHITFHARRARA R . BME. AR RER, AEMBGTTR. FIRREET B 4
MARSF 89 F T R F .

REFHGEMLFEAHARE “+ =2 EHFLLREFRRGY T VL EREME DT F AT HEF
BARIIE, ARBHMBTRAGFNR, £ RO HM PR ABRACIAF & 75 6 7T 4 R B RAM BT 69 4%
BT RFAE R IRR,

FHRLHATN ‘-2 BRERZ LB FHBRMXAE, F 2011 5 11 A GARIZA E AL B REAT,
X 16 FHER, HEZH 588 T.




