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Study on chemical constituents from roots and rhizomes of Acorus tatarinowii

LI Guang-zhi, CHEN Feng, SHEN Lian-gang, SHEN Shou-mao, ZHANG lJing, SI Jian-yong
Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing
100193, China

Abstract: Objective To study the chemical constituents from the roots and rhizomes of Acorus tatarinowii. Methods Using
different chromatographic methods to isolate and purify the constituents of A. tatarinowii, and their structures were identified by
physicochemical properties and spectroscopic technology. Results Thirteen compounds were isolated and identified as fumaric acid
(1), nicotinic acid (2), p-hydroxybenzonic acid (3), uracil (4), N-trans-feruloyltyramine (5), thymine (6), variecolorquinone A (7),
butanedioic acid (8), tatarol (9), tataroside-12-B-D-glucoside (10), B-sitosterol (11), 2, 5-dimethoxy- benzoquinone (12), and
5-hydroxymethyl-2-furaldehyde (13). Conclusion Compounds 1—7 are isolated from the plants in Acorus L. for the first time.

Key words: Acorus tatarinowii Schott; nicotinic acid; uracil; N-trans-feruloyltyramine; variecolorquinone A
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1 XES5HH

Bruker AV600 A% i L4 (Bruker 2] );
Fisher-Johns ¥4 s5ll 52 1% (Fisher-Johns 23 7] ); LTQ-
Obitrap XL Jiii{¥ (Thermo Fisher Scientific 23] );
LC3000 @R Al i A (bt BB ta R PR
AN MG EERS (200~300, 100~200 H,
HWEEAL T D) DO01XT BE CRIFF T TR
BT R OIEENR GF254 (i BiFEtb T) ),
Sephadex LH-20 (Pharmacia Biotech 7=/, Hiiifit);
MCI GEL (CHP20P, 75~150 um, HA =35/ /1),
ODS-AQ (50 pm, YMC /it ); Fisher 41154 F
HAIRFAII A b el b 1) ),

PR Zit RAE T LA B2 B, S [E e 22 R}
215t 24 FHREAD I 9 B sk AR WAE 5 0 48 5 ok K A e}
WA B Acorus tatarinowii Schott FIFRIRZE, FrA
(SCP1109) A7 T+ [ = 212 bt 245 A I 5T o
2 ERSESE

A E T ERUIRZE (153 kg) 11 90% M4
WHTH G R TEL 3 ke, K H SR T HFEE
TRICHEIE T, KK A M, &b, B
Ll 95% CREFIRVENL . BEIR LIaEA (110 g
SAERAE A 2, W A-FEE (12050 0 1) B
VEM, Sephadex LH-20 #F {17 B 4015 24k &4
1~8. “HEHERET (100 g) e IFMRER (0,
IECRe-NE (1200 0 1) BREEVEE, Frigdlsr i
MR MCI {434 . Sephadex LH-20 FF {73 ) 25 41
WSR-S 11, 13, LEEERAL (1kg), H D-101
WP, CEES AL ISR E 30 g, R4 ODS Jx
AIAE. MCI it 4. Sephadex LH-20 A1 (4 73 25 401
th, fHEE% 9. 100 12,

3 HHEE

EW 1: AR AR CREE, mp 203~205 C,
ESI-MS m/z: 115 [M—H] . 'H-NMR (600 MHz,
CD;0D) 8: 6.76 (2H, s, H-2, 3); >C-NMR (150 MHz,
CD;0D) d: 168.2 (C-1, 4), 135.3 (C-2,3) . LA E%ds
HcmaE A S0, Mtk a w1 iR T
I 1R -

&) 2: BB Ry K CHEE ), ESI-MS m/z: 124
[M+H]". "H-NMR (600 MHz, CD;0D) ¢: 9.12 (1H,
d, J = 1.8 Hz, H-2), 8.73 (1H, dd, J = 1.2, 4.8 Hz,
H-6), 8.41 (1H, dt, J = 1.8, 3.6, 7.8 Hz, H-4), 7.55
(1H, dd, J = 4.8, 7.8 Hz, H-5); "*C-NMR (150 MHz,
CD;0D) d: 167.7 (C=0), 153.6 (C-2), 151.2 (C-6),

139.2 (C-4), 128.7 (C-3), 125.2 (C-5). LA %¥s 53
RRIROE SEA 8, et 2 IR .

e 3. wEaEPRE N (FED, 7PN
C7HO;, ESI-MS m/z: 137 [M—H] . 'H-NMR (600
MHz, CD;0D) 6: 7.88 (2H, dt, J = 3.0, 4.8, 9.0 Hz,
H-6, 2), 6.81 (2H, dt, J = 3.0, 4.8, 9.0 Hz, H-3, 5);
BC-NMR (150 MHz, CD;0D) 6: 170.1 (C=0), 163.3
(C-4), 133.0 (C-2, 6), 122.7 (C-1), 116.0 (C-3, 5). LA
R SRR A S, SR 3 A
SRS R

WEY) 4: B (FHED, ESI-MS m/z: 113
[M+H]". '"H-NMR (600 MHz, DMSO-ds) d: 10.91
(1H, s, N-H), 7.35 (1H, d, J = 6.0 Hz, H-6), 5.41 (1H,
d, J= 6.0 Hz, H-5); "*C-NMR (150 MHz, DMSO-d;)
5: 164.3 (C-4), 151.5 (C-2), 142.2 (C-6), 100.2 (C-5).
DL E S 5 Sciaia A — 800, et A 4
N PREIE o

& 5: WKREOBK (HED, 517X R
C7H;7NO;. 'H-NMR (600 MHz, CD;OD) &: 7.46
(1H, d, J = 15.6 Hz, H-7"), 7.42 (2H, d, J = 8.4 Hz,
H-2, 6), 7.08 (2H, d, J = 8.4 Hz, H-2', 6"), 6.82 (2H, d,
J=8.4Hz, H-3,5), 6.74 (2H, d, J = 8.4 Hz, H-3', 5'),
6.45 (1H, d, J = 15.6 Hz, H-8"), 3.50 (2H, dd, J = 7.2,
14.4 Hz, H-8), 2.78 (2H, dd, J = 7.2, 14.4 Hz, H-7);
BC-NMR (150 MHz, CD;0D) &: 169.2 (C=0), 160.5
(C-4"), 156.9 (C-4), 141.7 (C-7), 131.3 (C-2', 6),
130.7 (C-2, 6), 130.5 (C-1'), 127.7 (C-1), 118.4 (C-8),
116.7 (C-3', 5", 116.2 (C-3, 5), 42.5 (C-8), 35.8
(C-7) VA X8 5 SRR 3 A — 507, s e fh
G5 h N-I AR IR K T B

WA 6: BN A CREE . 'H-NMR (600 MHz,
DMSO-dg) d: 10.98 (1H, s, N-H), 10.56 (1H, s, N-H),
7.24 (1H, s, H-6), 1.72 3H, s, 5-CH3); "*C-NMR (150
MHz, DMSO-ds) 6: 164.9 (C-4), 151.4 (C-2), 137.7
(C-6), 107.6 (C-5), 11.7 (5-CHs). LA _E#¥iE 5 SRR
EIREA S, WA 6 s .

WEW 7. WEEERAK (PR, 'H-NMR (600
MHz, DMSO-dq) 6: 13.72 (1H, s, 1-OH), 7.51 (1H, s,
H-4), 7.21 (1H, d, J = 2.4 Hz, H-5), 6.84 (1H, d, J =
2.4 Hz, H-7), 5.01 (1H, s, 3-OH), 4.71 (1H, s, H-4"),
436 (1H, dd, J = 4.2, 6.0 Hz, H-2"), 421 (1H, dd, J =
4.2, 6.0 Hz, H-2"), 3.91 (3H, s, 8-OCHs), 3.76 (1H, m,
H-3), 2.37 (3H, s, 3-CH3); “C-NMR (150 MHz,
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DMSO-d) d: 185.9 (C-9), 182.0 (C-10), 165.9 (C-6),
163.7 (C-8), 158.4 (C-1), 142.8 (C-3), 136.7 (C-10a),
132.2 (C-4a), 128.9 (C-2), 119.1 (C-4), 114.8 (C-9a),
112.1 (C-8a), 107.5 (C-5), 105.1 (C-7), 69.2 (C-3),
66.9 (C-2), 62.6 (C-4"), 56.3 (8-OCHj3), 19.4 (3-CHs).
DL %l 5 Sk s A — 8, MR s 7
PR IR A

A 8: O AR CHEE) . 'H-NMR (600 MHz,
CD;0D) §: 2.50 (4H, s, H-2, 3); C-NMR (150 MHz,
CD;0D) d: 176.3 (C-1, 4), 29.9 (C-2, 3). LA ¥l 5
SCHRARIEIEA Y, e e A 8 T R

WEW 9. HEEHRG 5 (R, ESI-MS m/z:
385 [M—H] . '"H-NMR (600 MHz, DMSO-dg) J: 5.82
(2H, dd, J = 10.8, 17.4 Hz, H-15), 4.90 (1H, dd, J =
2.5, 17.6 Hz, H-16), 4.85 (1H, dd, J = 2.5, 10.8 Hz,
H-16), 4.15 (1H, brs, H-6), 3.88 (1H, d, J = 10.2 Hz,
H-19), 3.17 (1H, d, J = 9.0 Hz, H-19), 3.79 (1H, t, J =
9.0 Hz, H-11), 3.57 (1H, dd, J = 6.0, 9.6 Hz, H-1),
3.33 (1H, brs, H-3), 3.11 (1H, d, J = 42 Hz, H-12),
1.84 (1H, dd, J = 2.4, 7.8 Hz, H-7), 1.45 (1H, dd, J =
2.4, 7.8 Hz, H-7), 1.51 (1H, brs, H-5), 1.63 (2H, m,
H-2), 1.35 (1H, d, J = 13.8 Hz, H-14), 1.30 (1H, d, J =
13.8 Hz, H-14), 1.28 (3H, s, H-18), 1.19 (1H, d, J =
10.2 Hz, H-9), 1.10 (3H, s, H-17), 0.92 (3H, s, H-20);
BC-NMR (150 MHz, CD;0D) §: 149.0 (C-15), 110.1
(C-16), 80.5 (C-12), 73.8 (C-8), 72.4 (C-1), 70.1
(C-3), 68.0 (C-11), 66.9 (C-6), 65.5 (C-19), 60.2
(C-9), 49.5 (C-14), 47.6 (C-5), 46.0 (C-7), 44.8
(C-10), 43.7 (C-4), 40.4 (C-13), 354 (C-2), 22.5
(C-20), 18.6 (C-17), 13.3 (C-18). DL %¥s L5 ki
ERA I, WA 9 A B

eGP 10: FEOERRSS S (FRE), ESI-MS m/z:
547 [M—H] . "H-NMR (600 MHz, DMSO-dj) J: 6.28
(1H, dd, J = 10.8, 17.4 Hz, H-15), 4.84 (1H, d, J =
17.4 Hz, H-16), 4.83 (1H, dd, J = 10.8, 6.0 Hz, H-16),
4.17 (1H, m, H-6), 3.87 (1H, dd, J = 3.0, 10.8 Hz,
H-19), 3.17 (1H, m, H-19), 4.07 (1H, t, J = 9.6 Hz,
H-11), 3.55 (1H, m, H-1), 3.36 (1H, brs, H-3), 3.19
(1H, d, J = 9.0 Hz, H-12), 1.87 (1H, dd, J = 3.0, 13.8
Hz, H-7), 1.44 (1H, brs, H-7), 1.50 (1H, m, H-5), 1.60
(2H, m, H-2), 1.43 (2H, m, H-14), 1.26 (3H, s, H-18),
1.27 (1H, brs, H-9), 1.12 (3H, s, H-17), 0.92 (3H, s,
H-20), 4.25 (1H, d, J = 7.8 Hz, H-1), 3.07 (1H, m,

H-2'), 3.09 (1H, m, H-3"), 3.05 (1H, m, H-4'), 3.19
(1H, m, H-5), 3.62 (1H, m, H-6"), 3.46 (1H, m, H-6');
BC-NMR (150 MHz, CD;0D) §: 148.7 (C-15), 109.7
(C-16), 105.3 (C-1"), 93.7 (C-12), 73.4 (C-8), 72.4
(C-1), 70.0 (C-3), 68.7 (C-11), 66.8 (C-6), 65.6
(C-19), 59.7 (C-9), 48.6 (C-14), 47.5 (C-5), 45.7
(C-7), 45.0 (C-10), 43.8 (C-4), 40.1 (C-13), 35.4
(C-2), 22.4 (C-20), 20.6 (C-17), 13.1 (C-18), 76.7
(C-3), 74.5 (C-2)), 76.8 (C-5'), 69.9 (C-4), 61.2
(C-6")o VA EXct 5 Sk 2 A — 5, ks fh
E) 10 A BT I - 12-B-D-H A R

&9 11 ek QECHE), mp 138~140
Co 5 pB-A BRI 2, L RE AR
T80 M e aY 1k B4 .

HEW) 12: WAk AR (A7), ESI-MS m/z: 167
[M—H] . 'H-NMR (600 MHz, CDCl;) J: 5.87 (1H, s,
3, 6-H), 3.84 (3H, s, 2X-OCH;); "*C-NMR (150
MHz, CDCly) 6: 181.8 (C-1), 159.8 (C-2), 105.6
(C-3), 56.7 (2X-OCH3). LLI-Hdis 5 CikIRIE S A
— 5, WU EA Y 12 0 2, 5- AR 2R .

WA 13: Bf B (IR CR D . 'H-NMR (600
MHz, CD;0OD) 6: 9.54 (1H, s, -CHO), 7.40 (1H, d, J =
3.5 Hz, H-3), 6.58 (1H, d, J= 3.5 Hz, H-4); *C-NMR
(150 MHz, CD;OD) 6: 179.4 (-CHO), 163.2 (C-5),
153.7 (C-2), 125.0 (C-3), 110.9 (C-4), 57.6 (5-
CH,OH). VA -¥di 5 Scikdios 2 A — 5, ik
SEALE I 13 Ol 555 FLRERE

S 3k
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HEBRE I —IKREKE=

R RARK dh £ Cheilotheca humilis (D. Don) H. Keng, 3|
ZIERPKAZ. KBk 2, RKS 2. KAR
Keh 2. RAMBKS L, ZARTAEY TRT a0 e
L LAALRG T B RSFEAHMBOR G 2 B, S FABAR
K, §6~15cm, WK, aét, FEeX2Be. Hhas
SR, B ER; tEERAR, A, AEAKREE,
KEAHERIH, K9~15cm, & 0.6~1cm, ©%; it
$—, E, WA, TE, REERSY; A 3~5, KEAH, kK 12~1.5 cm, ¥ 5~7 mm, %%
S, e 3~5, KEF, K1.4~1.8cm, EHEKE, 7~10 mm, L#AH, KIFEMARER, Ralt
KE; HE-~10 (~12), K1~12cm, & RF, @TFTHEL, ERKL, LHBRE, Wm R,
FEIRERE, L, AF, LiE4E, BEAR KR, UAZRIK, AHRKE, RRIPERE, K4 2cm,
HZ1.5cm, &, FHELM;, FFZ4%, @), XBE, staAMKER. P 6~8 A, ZTHo~
10 A.

RRBKBZFTFEALRRAENL. 65, B, =&, BR, PEFDREASH. 2F:
ANE. A TRE%.
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