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Abstract: Objective To study the chemical constituents of the rhizomes of Schoenoplectus tabernaemontani. Methods
Compounds were isolated and purified by a combination of column chromatography including silica gel, polyamide and Sephadex
LH-20. Their structures were elucidated by physiochemical properties and NMR analysis. Results Twelve compounds were
obtained from water extract of the rhizome of S. tabernaemontani and identified as 5,7,2',4'-tetrahydroxy-3, 5'-dimethoxyflavone (1),
tricin (2), hesperetin (3), quercetin (4), luteolin (5), eriodictyol (6), apigenin (7), naringenin (8), chrysin (9), 5,7-dihydroxychromone
(10), catechin (11) and tricin-7-O-f-D-glucoside (12), respectively. Conclusions Compound 1 is a new flavone named schoenin.
Compounds 2—5 and 7—12 are isolated from the Cyperaceae for the first time. Compound 6 is isolated from the genus Scirpus for
the first time.
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W FAESEIN AR . P EEUCKERE L %, 1R,
HBEMZ . 72 (P2 KR (hAHEARE) (BT
[ 2550 thIA “LOKZEZENY, AIFEMRZRL,
REVRZK ARG, /MEEANE” SR ERS JuEpas
TIE B 7K 2 B A e ot A R s 1k o sk T S5 BT
IKZEIRYT 236 1 R A AT 21 B 4G AR £ 51 S K i
WS T3 IR IR T R it — 2 kK L
VLR, ST ROF R ZAE BER, AR SRE 0T
IR O AT T HFL . R Z Rk HOR
KB BEHER T 12 MUEW, 5i%EER
57,204 DU #8 Jk 3,5 L FUR L B (5,7,2,4-
tetrahydroxy-3,5'-dimethoxyflavone , 1) . E 18§ &
(tricin, 2) B JZ 2% Chesperetin, 3) i 57 25 (quercetin,
4). KEHEZE (luteolin, 5). FHZE (eriodictyol,
6). frK % (apigenin, 7). #li{ % (naringenin, 8).
H# % C(chrysin, 9). 57- — & & & J7 I
(5,7-dihydroxychromone, 10). JLA%Z (catechin,

11). & 14 % -7-0-B-D-Hi % Hi 1 (tricin-7-O-B-D-
glucoside, 12). H1, (&M 1 2¥ib &M, e
W 2~5. 7~12 ZE RN FERHEY) T 0 B2,

WED 6 & B XN R Y T 7 BT 3

1 UFES5HH

Bruker AV-400/500 B2 3EARAL (42 [E Bruker
N, AN W66 UV-2600 (H A B EA
"), FEOEER B &L D, ODS (30~
50 um, YMC A#]), Sephadex LH-20 #¥t/: (GE
A, Tkl 80~100. 100~200 H (EHZERED,
TEIR T (il i & A2 TIVEE R .

JK 2 Schoenoplectus tabernaemontani 13 25T
2015 4% 1 HREWHCE R ITH M7 LA, il
B 24 K57 Ji) 1 5 0% 4 e NS HE R SR A K
Schoenoplectus tabernaemontani (Gmel.) Palla. F¥
PRA (SC20150101) A7HTHh R 2AHUHEZ 22 Be Kk
REYMLF BT
2 REBESE

IKBRZE (15kg) TEMYI 2~3 cm /N,
AKIREL 2 VK, BUAREL 1.5 he 251 INK 150 L,
552 KINIK 120 Lo2 YUK FRBGR & FH R AE 222 30 Lo
WIKHBRIR QB 1ET BT 20, 13 2BE R LB
Z 113 g. IETREEE 179 g.

W P2 . T 0 A7 PP I 9 0 ) AR B2 (100 ~200
HD #ebe, @it (300~400 H), BLZH
FgE-FIEE (100 0+ 100 : 6. 100 : 12, 100 : 15,

100 : 20,0 : 100) BEEEBEML, 153 6 M (Fr. A~
F). Fr. B &R A 55, KR & F f-H
BE (60 : 1. 30 1. 10 : 1) BREEVEME, &IFHIRR
3458 3 N4 (Fr. B-1~B-3), Fr. B-1~B-3 43l
1T Sephadex LH-20 &EIAT: (i%5rBs, — & H bi-H
BE (10D Bl 2aEREs0Ew 1 (7me.
2 (5mg). 3 (10mg).

Fr. C kA (i 8y, IR S k-
BE (60:1.50:1.40:1.30:1.20:1. 10: 1.
50D BREYENL, &M ER S, 1558 7 NS (Fr.
C-1~C-7), Fr. C-1~C-7 43 7i#4T Sephadex LH-20
R AT B oy B, FRE- SR Geh B L, 23 As
FHbEY 4 (10 mg). 5 (15 mg). 6 (12 mg). 7
(9mg). 8 (8mg). 9 (10mg). 10 (11 mg).

IE T B ARV MR e SR B (80~100 H D
PERE, BB GIE (100~200 HD) 728, Kk
F7K-Z8 (100 : 0+ 80 : 20, 50 : 50, 0 :100)
FEBEE, 133 4 M (Fr. G~1), Fr. 1 & Sephadex
LH-20 SR eant s, FiE-Z&F R (101D 3
fid, F2MEEY 11 (10 mg). 12 (20 mg).

3 HEE

&Y 1: BEERA, UV K 254, 350 nm iy
BRI K HR-ESI-MS (IEE 1) R HiE 5
T BT m/z 347.076 7 [M+H]" (Ci7Hs0s, 5
8 347.076 1), Z5& 4508 'H-FI BC-NMR £z &
HorFa0N CiiH0s, AR R 11, LEW 1)
g (400 MHz, DMSO-ds) FlHiiE (100 MHz,
DMSO-de) 7 1 1 PN E 4L,

HMBC
1 &4 1 =/ HMBC 1 NOESY #83%
Fig.1 Key HMBC and NOESY correlations of compound 1
i HMBC &0 %1, H-6 (6 6.21) 5 C-8 (5 94.1),
C-10 (6 105.0), C-5 (5 161.8) %, H-8 (5 6.33) 5
C-6 (6 98.9), C-10 (6 105.0), C-9 (6 157.7) #>%, H-3'
(0 6.48) 5 C-1" (6 107.5), C-5' (5 141.1), C-4' (9
150.6), C-2' (6 157.4) tHx, H-6'(66.92) 5 C-1' (5
107.5), C-5' (6 141.1), C-4' (6 150.6), C-2' (6 157.4),

NOESY
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C-2 (6 151.0) 5%, 3-OCH; (6 3.72) 5 C-3 (0
139.2) #15%, 5-OCH; (6 3.71) 5 C-5' (6 141.1)
Ky DR —ANEIRAEY . NMEEY 1T
NOESY #% (& 1) F1r]LAE H 3-OCH; (6 3.72)
5-OCH3 (6 3.71) #5 H-6' (5 6.92)4HK; 4'-OH (6
9.60) 5 2"-OH (6 9.41 )#HC, #EWr i HH 14~ OCH;
SRR C-5' k.

N EEB I E B IR L 1A RESEA 2 AN
MR E, RIS WG 51 R 8% kit
T IMANEWHRR CHEERY) s B3k &
UV B 1 S48 40~60 nm, 38EARME, 25
A 4-OH; IAZWHAF (NaOAc/H;BO3) J&, #
b &9 UV EE 7 14082 12~30 nm, #2785 B
WEEMI PS8 i ds; In N2t 71 CAICL/HCD
&, FEREY UV EER AICI/HCL K5
AICL 1S B — 5, $ong5 i Toel —Mmr gk, sk
& UV EE R AICL/HCL 3 B 5 AICL i A —
#;, PORESMTP T REA AT R, TEAY 1
& BB S0 B SR FE B e A2l
WA CHREERD RIMEEY 1 UV BT (300~
400 nm) ZL# 7 50 nm, H#EARE, RmEEHTHE
4-OH. N T HE 2 MMM E, TN T2
7l (NaOAc/H3BO3), KIMLED 1 1) UV i
i 1 (300~400 nm), WAL, & B HLiHH
T MR AT PR E Y 1 i e
B _Mdt, A ZWHA (AICI/HCD, KIAL
A1 UV 3 E AICL/HCL 3 E AT AICL #% —5L,
RAHE A 1 R TR T4 Rt

i bRTA, B 31 2 A~ OH Fl OCH; [FEEAL
B> 5L 2'-OH. 4-OH 1 5'-OCH3. BRIt % et &
Y1 N 5,72 4- DU SE-3,5 - AL B . TH-A
BC-NMR s ))& W& 1.

EY 2: HEOKA. 'H.NMR (400 MHz,
DMSO-ds) d: 12.97 (1H, s, 5-OH), 10.83 (1H, s,
7-OH), 9.35 (1H, s, 4-OH), 7.33 (2H, s, H-2', 6"), 7.00
(1H, s, H-3), 6.57 (1H, d, J = 2.1 Hz, H-8), 6.21 (1H,
d, J = 2.1 Hz, H-6), 3.89 (6H, s, 3’, 5-OCH3);
BC-NMR (100 MHz, DMSO-ds) J: 182.3(C-4), 164.6
(C-2), 164.1 (C-5), 161.9 (C-7), 157.8 (C-9), 148.7
(C-3', 5", 140.3 (C-4"), 120.9 (C-1"), 104.9 (C-2', 6'),
104.2 (C-10), 104.1 (C-3), 99.3 (C-6), 94.7 (C-8), 56.9
(3, 5'-OCHs). LA 3 5 Skl — 200, # e
a2 NETEZ.

®1 HAEY IS, BAHHIREIERIE (500/125 MHz,
DMSO-ds)

Table 1 'H and *C NMR data for compound 1 (500/125
MHz DMSO-ds)

R0 o dc HMBC

1

2 151.0

3 139.2

4 178.5

5 161.8

6 621(d,J=15Hz) 989 94.1 (C-8), 105.0
(C-10), 161.8 (C-5)

7 164.5

8 633(d,J=15Hz) 941 98.9 (C-6), 105.0
(C-10), 157.7 (C-9)

9 157.7

10 105.0

3-OCHs 3.72(s) 60.3 139.2 (C-3)

i 107.5

2 157.4

3 6.48 (s) 104.4 107.5 (C-1%), 141.1
(C-5'), 150.6 (C-4"),
157.4(C-2)

Y 150.6

5 141.1

6 6.92 (s) 114.8 107.5 (C-1%), 141.1
(C-5"), 150.6 (C-4"),
151.0 (C-2), 157.4
(C-2)

5'-OCHs 3.71(s) 57.0 141.1 (C-5))

th&Y) 3: HEEH K. 'HINMR (500 MHz,
DMSO-ds) 6: 12.15 (1H, s, 5-OH), 10.84 (1H, s,
7-OH), 9.13 (1H, s, 3'-OH), 6.97~6.91 (2H, m, H-8,
6), 6.87 (1H, dd, J = 8.3, 2.0 Hz, H-6'), 5.91 (2H, m,
H-2', 5"), 5.42 (1H, d, J = 12.8 Hz, H-2), 3.78 (3H, s,
OCH3), 3.19 (1H, dd, J = 17.1, 12.8 Hz, H-3a), 2.72
(1H, dd, J=17.1, 3.1 Hz, H-3b); *C-NMR (125 MHz,
DMSO-ds) d: 196.6 (C-4), 167.1 (C-7), 164.0 (C-5),
163.3 (C-9), 148.4 (C-3"), 147.0 (C-4"), 131.6 (C-5"),
118.2 (C-6'), 114.5 (C-10), 112.4 (C-1'), 102.3 (C-2"),
96.3 (C-6), 95.5 (C-8), 78.7 (C-2), 56.1 (OCH3), 42.7
(C-3)o PLEd 5 sCikdio — 807, S e EY
3 AR,

EY) 4: FHEEKH A, 'TH-NMR (500 MHz,



T84

Chinese Traditional and Herbal Drugs 2% 51 4% 35 19 3§ 20204 10 A

* 4905

DMSO-ds) 6: 12.49 (1H, s, 5-OH), 10.84 (1H, s,
7-OH), 9.64 (1H, s, 3-OH), 9.36 (2H, s, 3', 4-OH),
7.68 (1H, d, J = 2.2 Hz, H-2"), 7.55 (1H, dd, J = 8.5,
2.2 Hz, H-6'), 6.89 (1H, d, J= 8.5 Hz, H-5'), 6.42 (1H,
d, J = 2.0 Hz, H-6), 6.19 (1H, d, J = 2.0 Hz, H-8);
BC-NMR (125 MHz, DMSO-ds) J: 176.3 (C-4), 164.3
(C-7), 161.2 (C-5), 156.6 (C-9), 148.1 (C-2), 147.3
(C-4'), 145.5 (C-3"), 136.2 (C-3), 122.4 (C-1'), 120.5
(C-6'), 116.1 (C-5"), 115.5 (C-10), 103.5 (C-2'), 98.7
(C-8), 93.8 (C-6). LA F#¥m 5 CikdieiE —2®, ik
YKEEY) 4 AT 2

&Y 5: HREOKA. 'H.NMR (400 MHz,
DMSO-ds) d: 12.98 (1H, s, 5-OH), 7.42 (1H, dd, J =
8.3, 2.2 Hz, H-6'), 7.40 (1H, d, J = 2.2 Hz, H-2"), 6.89
(1H, d, J = 8.3 Hz, H-5"), 6.68 (1H, s, H-3), 6.45 (1H,
d, J= 2.1 Hz, H-8), 6.19 (1H, d, J = 2.1 Hz, H-6);
13C-NMR (100 MHz, DMSO-ds) d: 182.1(C-4), 164.6
(C-2), 164.4 (C-5), 161.9 (C-7), 157.7 (C-9), 150.2
(C-3"), 146.2 (C-4"), 121.9 (C-1'), 119.4 (C-2"), 116.5
(C-5"), 113.8 (C-6'), 104.1 (C-3), 103.3 (C-10), 99.3
(C-6), 94.3 (C-8). LA -#¥a 5 CikikiE —#), i)
KENEY 5 NARRER,

thE&Y) 6: HEEH K. 'HINMR (400 MHz,
CD;0D) ¢: 6.91 (1H, brs, H-2'), 6.78 (2H, m, H-5',
6'), 5.90 (1H, d, J=2.1 Hz, H-8), 5.88 (1H, d, J=2.1
Hz, H-6), 5.28 (1H, dd, J = 12.7, 3.0 Hz, H-2), 3.07
(1H, dd, J = 17.1, 12.7 Hz, H-3a), 2.69 (1H, dd, J =
17.1, 3.0 Hz, H-3b); '3C-NMR (100 MHz, CD;0D) ¢:
197.7 (C-4), 168.3(C-7), 165.4 (C-5), 164.8 (C-9),
146.9 (C-4"), 146.5 (C-3"), 131.7(C-1"), 119.2(C-6"),
116.2 (C-5"), 114.7 (C-2"), 103.3 (C-10), 97.0 (C-6),
96.1 (C-8), 80.5 (C-2), 44.1(C-3). VA% 5 kK
E—HUY, M EEY) 6 NERE.

tEY 1: HEOKA. 'H.NMR (500 MHz,
DMSO-ds) d: 12.95 (1H, s, 5-OH), 10.85 (1H, s,
7-OH), 10.38 (1H, s, 4'-OH), 7.90 (2H, d, J = 8.8 Hz,
H-2, 6'), 6.92 (2H, d, J = 8.8 Hz, H-3', 5"), 6.75 (1H,
s, H-3), 6.47 (1H, d, J= 2.0 Hz, H-6), 6.19 (1H, d, J =
2.0 Hz, H-8); '3C-NMR (125 MHz, DMSO-ds) o:
182.2 (C-4), 164.6 (C-7), 164.2(C-5), 161.9 (C-2),
161.6 (C-9), 157.8 (C-4'), 128.9 (C-2', 6, 121.7
(C-3), 116.4 (C-3', 5"), 104.2 (C-10), 103.3 (C-1"),
99.3 (C-6), 94.4 (C-8). LA_-H#f 5 sikioE — 2,

S A T SRR

th&Y) 8: W EHA. 'TH NMR (500 MHz,
DMSO-ds) 6: 12.15 (1H, s, 5-OH), 10.83 (1H, s,
7-OH), 9.62 (1H, s, 4-OH), 7.31 (2H, d, J = 8.1 Hz,
H-2', 6), 6.80 (2H, d, J = 8.1 Hz, H-3', 5'), 5.93~5.85
(2H, m, H-6, 8), 5.43 (1H, d, J = 12.7 Hz, H-2),
3.31~3.21 (1H, m, H-3a), 2.68 (1H, dd, J = 17.1, 3.0
Hz, H-3b); 3C-NMR (125 MHz, DMSO-ds) 6: 196.8
(C-4), 167.1 (C-7), 164.0 (C-5), 163.4 (C-9), 158.2
(C-4"), 129.3 (C-2', 6'), 128.8 (C-1"), 115.7 (C-3', 5"),
102.2 (C-10), 96.3 (C-8), 95.5 (C-6), 78.9 (C-2), 42.4
(C-3). LA EHUR S SClifkdoE — 02, #eE e &)
8 i 3

e 9: FHEK A, 'THNMR (500 MHz,
DMSO-ds) : 12.80 (1H, s, 5-OH), 10.89 (1H, s,
7-OH), 8.04~7.94 (2H, m, H-2', 3'), 7.60~7.47 (3H,
m, H-4'~6"), 6.88 (1H, s, H-3), 6.48 (1H, d, J = 2.1
Hz, H-6), 6.20 (1H, d, J = 2.1 Hz, H-8); 3C-NMR
(125 MHz, DMSO-ds) J: 182.3 (C-4), 164.9 (C-7),
163.5 (C-5), 161.9 (C-9), 157.9 (C-2), 132.4 (C-3),
131.1 (C-2, 6"), 129.5 (C-4"), 126.8 (C-1"), 105.6
(C-10), 104.4 (C-3', 5"), 99.5 (C-8), 94.5 (C-6). LA L
s 5 iRk E —E), WS R AT 9 NEIER

th&Y 10: EEH K. 'H-NMR (500 MHz,
CD;0D) §: 7.97 (1H, d, J = 5.9 Hz, H-2), 6.33 (1H,
brs, H-8), 6.20 (1H, brs, H-6), 6.19 (1H, d, J= 5.9 Hz,
H-3); 3C-NMR (125 MHz, CD;OD) §: 183.4 (C-4),
166.3 (C-7), 163.5 (C-5), 160.0 (C-9), 158.2 (C-2),
111.7 (C-3), 106.7 (C-10), 100.3 (C-6), 95.2 (C-8). LA
I EE S SRR IE — B0, MO R A 10 8 5,7-
TR B R

& 11: AR K. 'THANMR (400 MHz,
DMSO-ds) d: 9.19 (1H, s, 5-OH), 8.95 (1H, d, J = 2.7
Hz, 7-OH), 8.88 (1H, s, 3'-OH), 8.83 (1H, s, 4-OH),
6.72 (1H, d, J= 1.9 Hz, H-2'), 6.69 (1H, d, /= 8.1 Hz,
H-5"), 6.60 (1H, dd, J = 8.1, 1.9 Hz, H-6'), 5.89 (1H, t,
J =22 Hz, H-8), 5.69 (1H, d, J = 2.2 Hz, H-6), 4.88
(1H, d, J = 5.1 Hz, H-2), 448 (1H, d, J = 7.5 Hz,
3-OH), 3.82 (1H, m, H-3), 2.66 (1H, dd, J = 16.0, 5.3
Hz, H-4a), 2.35 (1H, dd, J = 16.0, 8.1 Hz, H-4b);
13C-NMR (100 MHz, DMSO-ds) J: 156.9 (C-7), 156.6
(C-5), 155.8 (C-9), 146.1 (C-3'), 145.3 (C-4'), 131.0
(C-1"), 118.9 (C-6), 115.5 (C-5"), 115.0 (C-2'), 99.5
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(C-10), 95.6 (C-6), 94.3 (C-8), 81.5 (C-2), 66.8 (C-3),
28.3 (C-4). LA RE¥a 5 30k iiE — 505, e i
1 AIEE

&Y 12: EERAK. 'TH-NMR (400 MHz,
DMSO-ds) o: 12.97 (1H, s, 5-OH), 9.41 (IH, s,
4'-OH), 7.37 (2H, s, H-2', 6'), 7.09 (1H, s, H-3), 6.94
(1H, d, J=2.2 Hz, H-8), 6.47 (1H, d, J = 2.2 Hz, H-6),
5.06 (1H, d, J = 7.4 Hz, H-1"), 3.89 (6H, s, 3,
5-OCH3), 3.72~3.17 (6H, m, H-2"~6"); 3C-NMR
(100 MHz, DMSO-ds) J: 182.6 (C-4), 164.6 (C-2),
163.5 (C-7), 161.6 (C-5), 157.4 (C-9), 148.7 (C-3', 5"),
140.5 (C-4'), 120.7 (C-1"), 105.9 (C-10), 105.0 (C-2',
6'), 104.3 (C-3), 100.6 (C-1"), 100.0 (C-6), 95.8 (C-8),
77.8 (C-5"), 77.0 (C-3"), 73.6 (C-2"), 70.1 (C-4"),
61.1 (C-6"), 56.9 (3, 5'-OCH3). LA L4k 5 ik i
e, WMEELEY 12 AETE E-7-0-B-D-
2 B
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