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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)-B-D-glucopyranoside (8), 2-(4"-hydroxyphenyl)-1-nitroethane (9), and 2-(4'-hydroxyphenyl)-
nitroethane-4'-O-f-D-xylopyranosyl-(1—6)-B-D-glucopyranoside (10). Conclusion Compounds 1—6, 9, and 10 are obtained from
plants in Sinopodophyllum Ying for the first time.

Key words: roots and rhizomes of Sinopodophyllum emodi (Wall.) Ying; phenol; protocatechuic acid; 2-(4’-hydroxyphenyl)-1-
nitroethane; 2-(4'-hydroxyphenyl)-nitroethane-4'-O-B-D-xylopyranosyl-(1—6)-p-D-glucopyranoside
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4-F8 F -3- W AR JE 2R il [1-(4-hydroxy-3-methoxy-
phenyl) ethanone, 3]. HFHM (vanillic acid, 4).
Fr WK -4-0-B-D-F A H 1 Cvanillic acid-4-O-B-D-
glucoside, 5). ilexpubside A (6). XJFRFEIHK L%
(tyrosol, 7). #ZiWE-4-O-B-D-AHELE-(1—6)-B-D-7i
%] 5 ¥ [phenyl ethanol-4-O-B-D-xylopyranosyl-(1—6)-
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REREI) 22 HPD100 AT (438%, L LRE-7K ) R G bk
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LH-20 11 ODS fE:ta i 703, 5214549 5(16 mg).
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AW 1: ki CREE, mp 105~107 C,
=AM E AT R BB . "H-NMR (300 MHz,
DMSO-dg) 6: 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
EHE S e E A, WA 1A
PO 8 5 NELl 1

G 2: TEEE S CRED, IR F Byt & N H
P, = SAER-ERF A ROV FE M, SrCly MR
'H-NMR (300 MHz, DMSO-dq) d: 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 %ds 55 ki s A
— U, SR 2 LR

EY 3. s (G-I —SUbEk-
BRE AL BRSO . "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, -OCH3), 2.56 (3H, s, -COCHs3);
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 (-COCH3), 56.2 (-OCH3). LA
R Sk A 8, s et A 3 A
4-F2-3-FA LR S

a4 4. okt ih (AN, mp 196~198 C,
AR A B R P, YRR R A S N BH A
'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 _E%E 5 SClkR
EIA -, WA 4 A E R .

&Y 5. LOEHT (FED, =S80
PR S S A, U IR S BB . 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-ds) o: 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 LA FH5tl 55 SOk A — 50, iz fh
G5 A HIR-4-0-B-D- T HET -

&Y 6: AURAR, =& LE N
BHITE. "H-NMR (300 MHz, DMSO-dq) d: 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;)
: 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"). VXt 5 e A 5, M e
54 6y ilexpubside A

&Y 7. JoEE S GNEDD, mp 196~198 C,
=AM E A R B . "H-NMR (300 MHz,
DMSO-ds) J: 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). VL B0l 5 Scikafi s A — 5, g
B T AR IR L.

&M 8: Ttk dh (HEE), ESI-MS m/z: 455
[M+Na]', 471 [M+K]", 431 [M—H] , 467 [M+CI],
477 [M+HCOO] . 'H-NMR (300 MHz, DMSO-d) :
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"). LA L%k
P 5 SRR E A S, et A 8 NI
[ -4-O-B-D- A Bl He-(1—6)-B-D-Fi A B 17 -

WEY 9: FORY), — AR
I BH £ . HR-ESI-MS m/z: 166.050 4 [M—H] .
IRvE2 (em™): 3397, 2 923, 1 613, 1 597, 1 550,
1516, 1 434, 1 380, '"H-NMR (300 MHz, CDCL) 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=1.5Hz, 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). 415 CHR B e e A — %,
BEEY) 9 N 2-(4-FR L)W L k¢

AW 10: TCEMRY), =SB A B
SV FTE. "H-NMR (300 MHz, DMSO-dg) &: 7.17
(2H, d, J = 8.6 Hz, H-2, 6), 6.97 (2H, d, J = 8.6 Hz,
H-3,5), 478 (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-dy) :
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_F-H5cdii 5 Scihfts FA— 5,
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