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Chemical constituents from Sparganii Rhizoma

LIANG Qiao-li, KONG Li-juan, WU Qi-nan, Duan Jin-ao
School of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210046, China

Abstract: Objective To elucidate the chemical constituents from Sparganii Rhizoma and provide samples for activity screening.
Methods Column chromatographic techniques were used and the structures of the constituents were elucidated on the basis of
physicochemical properties and spectral data. Results Twelve compounds were isolated and identified as ergosterol peroxide (1), (8E,
10E)-7, 12-dioxo-8, 10-octadecadienoic acid (2), glycerol-a-heneicosanoate (3), betulinic acid (4), physcion (5), vanillin (6), emodin
(7), vanillic acid (8), p-hydroxybenzoic acid (9), trans-butene diacid (10), 1-O-feruloyl-3-O-p-coumaroylglycerol (11), and erythritol

(12). Conclusion Compounds 1—S5, 7, 9, 10, and 12 are obtained from the plants of Sparganium L. for the first time.
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AZFIE RS, PR R B 25 K R M BR e N
P =}, Sparganium stoloniferum Buch. -Ham. ]/
2 RSN E

=82 45 kg Wi, H 95% LRI 3 K,
R 2 h, JRIEFRIARRE 950 g, BB KRS,
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Bt 1R LR AU 2 Rk AT s, A i k- PR &
P RIS P - PR B R G, SR B 12 A (T~
XID, #1495 11 75 k- R S (100 & 1) M
SFRMEAE Y S A5 TV S0 IhE-BE R L FRC100
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3 HMETE

AW 1. AEERIRE & CRlEE-BS TR L8,
mp 173~175 C. 'H-NMR (500 MHz, CDCl;) ¢:
6.50 (1H, d, J = 8.5 Hz, H-7), 6.24 (1H, d, J = 8.5 Hz,
H-6), 5.22 (1H, dd, J = 7.5, 15.3 Hz, H-22), 5.15 (1H,
dd, J = 8.3, 15.3 Hz, H-23), 3.97 (1H, m, H-3), 1.23
(3H, m, H-21), 0.93 3H, m, H-19), 0.89 (3H, m,
H-28), 0.84 (3H, m, H-27), 0.81 (3H, m, H-26), 0.78
(3H, m, H-18); "*C-NMR (125 MHz, CDCl3) d: 135.4
(C-6), 135.2 (C-22), 132.3 (C-23), 130.7 (C-7) 82.1
(C-5), 79.4 (C-8), 66.5 (C-3), 56.2 (C-17), 51.7
(C-14), 51.1 (C-9), 44.6 (C-13), 42.8 (C-24), 39.7
(C-20), 39.3 (C-12), 36.9 (C-4), 36.9 (C-10), 34.7

(C-1), 33.0 (C-25), 30.1 (C-2), 28.6 (C-16), 23.4
(C-13), 20.9 (C-21), 20.6 (C-15), 19.9 (C-26), 19.6
(C-27), 18.2 (C-19), 17.5 (C-28), 12.9 (C-18). LA Li%
TR SRR E S, Wt A 1 AR
13 i S I

EY 2: WRIEHAR ChmEE-BER L1,
'H-NMR (500 MHz, DMSO-dj) J: 7.30 (2H, m, H-9,
10), 6.62 (2H, m, H-8, 11), 2.63 (4H, t, J = 7.3 Hz,
H-6, 13), 2.19 (2H, t, J = 7.4 Hz, H-2), 1.47~1.54
(6H, m, H-3, 5, 14), 1.23~1.31 (8H, m, H-4, 15, 16,
17), 0.86 (3H, t, J= 7.2 Hz, 18-CH;); “C-NMR (125
MHz, DMSO-d) &: 200.1 (C-7), 200.0 (C-12), 174.4
(C-1), 139.3 (C-9, 10), 136.2 (C-8, 11), 39.8 (C-6),
40.0 (C-13), 33.5 (C-2), 30.7 (C-4), 28.3 (C-15), 28.2
(C-16), 24.3 (C-3), 23.3 (C-14), 23.2 (C-5), 21.8
(C-17), 13.7 (C-18) LA by il Hio 4l 55 SCHR R 18 3 A
— L S E A 2 (8E, 10E)-7, 12-44.-8,
10-+ )ik I«

WEY 3: AR ChMlE-FER 0, %
P4 S B B PE, TR VED (em™): 3310, 2 914,
2848, 1730, 1476,1179, 720. 'H-NMR (500 MHz,
DMSO-ds,) d: 4.13 (1H, dd, J = 4.6, 11.2 Hz), 4.07
(1H, dd, J= 6.3, 11.3 Hz), 3.83 (1H, m), 3.56 (2H, m)
JH B S ANERFE S 0 3.94 (1H, s), 3.67
(1H, s) AHM LM 2 MEEES; 0232 QH, t,J=
7.5 Hz), 1.61 (2H, m), 1.30 (34H, brs), 0.89 GH, t, J =
7.1 Hz) Abelesifs s . Lh 35 scimanig —a0,
M e A 38 a- ke R P H RS

WEY 4: AR ChHMEE-BR 0, R
P 4 i N 2 B, "H-NMR (500 MHz, DMSO-dj)
5: 11.93 (1H, brs) MRIEAF5; §2.18 QH, t,J=17.1
Hz), 1.47 (2H, m), 1.26 (3H, brs) }-CH,CH,CH; {55
Fo DL PR S oomakiE — 5, s e s
Y4 hIE TR,

WA 5: F B EERIR G B CRThBE-BE R 218D,
mp 197~198 C, IRveer (em'): 3439, 1 675, 1 628,
1 570. "H-NMR (300 MHz, CDCl3) d: 10.01 (1H, brs),
9.59 (1H, brs) b 2 My FEFIE(SE5; 6 7.63 (1H, d,
J=1.05 Hz, H-4), 7.37 (1H, d, J = 2.55 Hz, H-5), 7.08
(1H, s, H-2), 6.69 (1H, d, J = 2.55 Hz, H-7) J 753 I
(57155 63.94 (3H, s, -OCHz) A AL 115
55 0245 (3H, s, -CHs) A HIEF 7155 . PC-NMR
(75 MHz, CDCl3) 8: 190.8 (C-9), 182.0 (C-10), 166.5
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(C-1), 165.2 (C-8), 162.5 (C-3), 148.4 (C-6), 1245
(C-7), 1213 (C-5), 108.7 (C-2), 106.7 (C-4), 56.1
(OCH3), 22.2 (CH3). VA%t 5 Sk — 80, %
BB AW 5 N KR Tk

WEY 6: sl ChHhBE-FER OB, =
AR R N 2 FHYE . "H-NMR (300 MHz,
CDCl3) 6: 9.85 (1H, s) AR 15 5; 67.45 (1H,
s, J = 5.1 Hz), 7.44 (1H, s, J = 5.1 Hz), 7.06 (1H, d,
J =184 Hz) N ABX &5 &%, fen it =HCA
NG 6 6.18 (1H, 8) NFEEEET 159 03.99 (3H,
s) NHEEE 59 . PC-NMR (75 MHz, CDCl;) 6
56.11 (-OCH3), 129.9 (C-1), 114.4 (C-5), 147.1 (C-3),
127.5 (C-6), 151.7 (C-4), 108.8 (C-2), 190.8 (-CHO).
FBs 5 Sk E — 0, M e 6 N

W& 7. BEEERIRG S CahEE-BTR SR,
mp 256~257 C, IRvee (em'): 3 405, 1 668, 1 634,
1615, 1 564. "H-NMR (300 MHz, DMSO-d;) 6: 12.11
(1H, s, 8-OH), 12.04 (1H, s, 1-OH), 11.38 (1H, s,
6-OH) 4 3 MR E S 6 7.52 (1H, s, H-4),
7.20 (1H, s, H-2), 7.15 (1H, d, J = 2.1 Hz, H-5), 6.61
(1H, d, J = 2.1 Hz, H-7) AHKRLEHRTES; o
2.43 (3H, s, -CHz) NHIF 15 5. "C-NMR (75
MHz, DMSO-dg) J: 189.7 (C-9), 181.4 (C-10), 165.5
(C-3), 164.4 (C-1), 161.4 (C-8), 1482 (C-6), 124.1
(C-7), 120.5 (C-5), 108.7 (C-4), 107.9 (C-2), 21.46
(CHa)o LA b9 il $od 5 ekt — 5™, et
BT R

a8 AR k- R 0,
IR vt (em ): 3 487, 2 975, 2 650, 1 681, 1 285,
1 113, 1 024, 917, 765, 634. 'H-NMR (500 MHz,
DMSO-dg) J: 12.48 (1H, s, -COOH), 9.87 (1H, s,
-OH), 7.42 (2H, brs, H-2, 6), 6.82 (1H, d, J = 8.1 Hz,
H-5), 3.78 (3H, s, -OCH;); "“C-NMR (125 MHz,
DMSO-dq) 6: 167.5 (-COOH), 150.9 (C-3), 147.2 (C-4),
123.4 (C-1), 122.5 (C-6), 114.9 (C-2), 112.8 (C-5), 55.5
(-OCH3). VA F3 el B e — 5, e
B 8 N,

A 9: IR R Ch il BE-B5 2 418D , BI-MS
miz: 138, 122, 121, 94, 93, 81, 66, 65, 63, 55, 53, 43.
'H-NMR (500 MHz, DMSO-d¢) J: 7.79 (2H, brs, H-2,
6), 6.83 (1H, d, J = 8.5 Hz, H-3, 5); *C-NMR (125
MHz, DMSO-ds) &: 167.5 (-COOH), 161.4 (C-4),
131.5 (C-2, 6), 122.3 (C-1), 115.0 (C-3, 5). LA by

$od 5 ScmkaioE — S, MOE R 9 R R
KR

wE 10: AR COEPE-HED, mp
301~302 ‘C, EI-MS m/z: 116,99, 98, 88, 81, 72, 71,
70, 54, 53, 45, 43. '"H-NMR (300 MHz, CD;0D) 6:
10.6 (1H, s, -COOH), 6.69 (1H, s); H#i 2 Won b
T RGBT S SoikakiE! P e,
WA 10 9 T K TR

&Y 11: REEHR (CEPLR-FED,
'H-NMR (300 MHz, DMSO-dg) 6: 12.31 (1H, s,
8-OH), 12.11 (1H, s, 1-OH) Jy 2 My RFIEE S5 o
7.58 (2H, d, J = 14.9 Hz, H-a, o), 6.49 (1H, d, J =
15.9 Hz, H-p'), 6.40 (1H, d, J=15.9 Hz, H-p) K 24
A S S 7.32 (1H, d, J= 1.6 Hz, H-2'), 7.12
(1H, dd, J = 7.2, 1.6 Hz, H-6'), 6.78 (1H, d, J = 8.0
Hz, H-5") FRWHHRIF G = BURAILEH; 7.54 (2H, d,
J=28.6 Hz, H-2', 6"), 6.78 (2H, d, J = 8.2 Hz, H-3', 5')
K ZEIR R EURAE 5, 5.35 (1H, d, J = 5.3 Hz,
2-OH) AN H ERPRIEAES: 4.16 (4H, d, J = 5.3
Hz, H-1, 3), 4.01 (1H, m, H-2), 3.81 (3H, s, -OCH3).
BC-NMR (75 MHz, DMSO-dq) 6: 166.5 (C-y'), 166.4
(C-y), 159.8 (C-4"), 149.3 (C-3"), 147.9 (C-4'), 145.3
(C-0), 144.9 (C-a), 130.3 (C-2", 6"), 125.5 (C-1"),
125.0 (C-1), 123.2 (C-6"), 115.7 (C-5"), 115.5 (C-3",
5", 114.2 (C-B"), 113.9 (C-p), 111.1 (C-2'), 66.4 (C-2),
65.0 (C-1), 64.9 (C-3), 55.6 (-OCH3). LA E3k it %k
5 cmkiE 80, M et 11k 1-0-B Bt
He-3-O-p-Fr FIEIEH

WEW12: AOTE AR (CETHE-TED,
mp 119~123 C, IRvee (em'): 3 225 (-OH).
'H-NMR (300 MHz, CD;0D) 8: 3.58 (2H, m) hi%4
(37 6 7155, 03.73 (1H, m) 41 CH iR
TAE5, RAWAEYEARFRAE . 25 Sk,
LI K S SCHRIRIE 0 1, 2, 3, 4- T DU BED i K g
—5P, 1,2, 3, 4- T VUEEAT 3 Lk SR, BIJR
HEEE [(2R, 39)-1, 2, 3, 4- T VUEE] K 2 Bl
[(2R, 3R)-1, 2, 3, 4- T DYEE. (28, 35)-1, 2, 3, 4- 114
BEl. IR e, e GlE RIAEY 12 T8
B, WA 12 Ky AR AR
S 30k
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