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Chemical constituents from Pogonatum inflexum
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Abstract: Objective To investigate the chemical constituents from Pogonatum inflexum. Methods The constituents were
separated by column chromatographic methods of silica gel, Sephadex LH-20 column chromatography and liquid phase preparation, and
the structure of the compounds was identified by comparing the physicochemical properties of the compounds with the spectral data.
Results A total of 16 compounds were obtained from P. inflexum, which were identified as tricin (1), irisflorentin (2),
3,5,4'-trihydroxy-7,3"-dimethoxyflavone (3), 3,5,3'-trihydroxy-7,4"-dimethoxyflavanone (4), 5,2'-dihydroxy-6,7-methylenedioxy-
flavanone (5), 5,2',3'-trihydroxy-6,7-methylenedioxyflavanone (6), apigenin (7), kaempferol (8), kaempferide (9), naringenin (10),
quercetin (11), baicalein (12), luteolin (13), protocatechuic aldehyde (14), 4-hydroxy-3-methoxy-benzaldehyde (15), and
2-hydroxy-5-(2-hydroxy-4- methoxybenzyl)-4-methoxybenzaldehyde (16). Conclusion All compounds are isolated from the genus
Pogonatum for the first time, among them, dihydroflavones may be the characteristic components of this genus.
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Buchi A 7)); #EEIEEHER (100~200. 200~300
H, %@ FMAT) 20) ) Sephadex LH-20
(Pharmacia 22 7] ); ODS A Ak (YMC A F]D;
MCI H:E AR (MCI-gel CHP-20P, HA=ZE/
m)); il HPLC 24X CZHEME 1200 2Rk
AR ETEAO; Hi 4 H B 4E: Zorbax Prep HT GF
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FAIFIRIAE S5, 1530 7 ANARIRPEBLAH 73 AC80 & 1)
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HIERBUHFR Y, 138 6 ML Fr. A1~A6, Fr. A2
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SAHETERE, LL 70% 5 -7KEBONTSIH, AR
520 mL/min, WZ£E 15 min B35, B4LED
FAh, KL PR BER Sephadex LH-20 k1, DAHIEEN
Ve, 1545 4 (9.1 mg); WdE 23 min (i,
gHEWE, B EYS (5.5mg. Hr C 0.7
K H Agilent /A 7] Zorbax PrepHTGF (250 mm X 21.2
mm, 7 pm) SAHEERE, L 60% JIE-KIEHR AT
A, ARRIR RN 20 mL/min, WCEE 19 min [
W, LAY, 2RSSR EY 3 (6.3
mg); ULEE 31 min [ EIEVE, SILEYMM, H
i F 22 B IE Sephadex LH-20 A4, DL HH I A e 771
BEY 6 (10.7 mg). 44 D (4.6 g) KH
Sephadex LH-20 & il 2t 1770 55, DL -
HEE (10D Aimshi, R¥E TLC &%, &%
F| 5 MA4> Fr. DI~D5, Fr. D3 4k%:LL Sephadex
LH-20 BERAEE T aith, DA RSP, HH
ghibE, BEMLEY 1 (7.7 mg). Fr. D4 LL&1)-
HEE (50 1) PERB M 7R S AT i AT 1%
S, BELAEY 9 (12mg). 10 (159 mg). 14
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(18.1 mg). XFZH/> E (2.3 g) #b— B rEA: (At
e, DL E W E-TE (50 1) 1A R e

FTRECTESEL, RIE TLC 4558, &IFEH 7 M
4y Fr. E1~E7, Fr. E2 Fi% Sephadex LH-20 t &
e CHEEEND 4ith, REHEZERE, BEE
Y17 (5.9mg). 8 (9.8 mg); Fr. E4 {54 Sephadex
LH-20 #E e 3% CHEEEEM 2ith, REHEER)E,
BEMLEY 11 (103 mg). Fr. E5 F£ Sephadex
LH-20 #E e 3% CHEEEE 2ith, RE RS GG
BEMLEY 12 (12.5 mg); Fr. E6 H£& Sephadex
LH-20 #E i CHHEEE 2ith, REHEER)E,
BEEY) 16 (8.6 mg).

3 ZHEE

B 1: Ak (CFEE, mp 287~288 C.
ESI-MS m/z: 331 [M+H]*. 'H-NMR (500 MHz,
DMSO-ds) d: 1291 (1H, s, 5-OH), 10.83 (1H, s,
7-OH), 9.28 (1H, s, 4'-OH), 7.33 (2H, s, H-2', 6"), 6.99
(1H, s, H-3), 6.58 (1H, d, J = 1.9 Hz, H-8), 6.20 (1H,
d, J=1.9 Hz, H-6), 3.88 (6H, s, 3’, 5'-OMe); 3C-NMR
(125 MHz, DMSO-ds) 6: 164.1 (C-2), 103.5 (C-3),
181.7 (C-4), 161.5 (C-5), 99.0 (C-6), 164.1 (C-7), 95.2
(C-8), 157.3 (C-9), 104.0 (C-10), 120.3 (C-1"), 104.5
(C-2', 6, 148.1 (C-3', 5'), 139.6 (C-4"), 56.5 (3,
5-OMe). LA 3 5 Sl A — 500, e
a1 NETES,

& 2. ABMERRG S (FEE, mp 165~
167 “C. ESI-MS m/z: 195 [M+H]*. 'H-NMR (500
MHz, DMSO-ds) d: 8.32 (1H, s, H-2), 7.03 (1H, s,
H-8), 6.85 (2H, s, H-2', 6), 6.21 (2H, s, -O-CH-O-),
3.91 (3H, s, 5-OMe), 3.80 (6H, s, 3, 5’-OMe), 3.69
(3H, s, 4-OMe); '*C-NMR (125 MHz, DMSO-ds) J:
153.0 (C-2), 125.6 (C-3), 175.1 (C-4), 154.9 (C-5),
135.5 (C-6), 141.8 (C-7), 93.3 (C-8), 152.9 (C-9),
113.50 (C-10), 127.3 (C-1"), 106.8 (C-2), 150.7
(C-3"), 138.2 (C-4), 150.6 (C-5"), 106.7 (C-6'), 102.2
(-OCH,0-), 56.0 (3', 5-OMe), 60.7 (4-OMe), 61.2
(5-OMe). LA R## 5 ORIk IE A —S0, e
WEY 2 IR S RER.

&Y 3: FEEMEPIRG & CHEE), mp 255~
256 ‘C. ESI-MS m/z: 329 [M—H] . "H-NMR (500
MHz, DMSO-ds) 0: 12.47 (1H, s, 5-OH), 9.74 (1H, s,
3-OH), 9.54 (1H, s, 4-OH), 7.78 (1H, d, J = 2.1 Hz,
H-2'), 7.74 (1H, dd, J= 2.1, 8.5 Hz, H-6'), 6.94 (1H, d,

J = 8.5 Hz, H-5), 6.78 (1H, d, J = 1.9 Hz, H-8), 6.35
(1H, d, J = 1.9 Hz, H-6), 3.86 (6H, s, 2X-OMe);
13C-NMR (125 MHz, MHz, DMSO-ds) 6: 147.6 (C-2),
136.1 (C-3), 176.2 (C-4), 156.3 (C-5), 97.6 (C-6),
165.1 (C-7), 92.2 (C-8), 160.5 (C-9), 104.2 (C-10),
122.1 (C-1"), 111.8 (C-2'), 147.1 (C-3"), 149.2 (C-4"),
115.6 (C-5"), 122.1 (C-6'), 56.0 (7-OMe), 55.9
(3'-OMe). LA F##s 5 3ClkHiE A — 581, dids
EE 3 N 3,5,4-=F0HE-7,3- AL TR .

e 4. OtEHRg &S (&), mp 232~
234 °C. ESI-MS m/z: 355 [M+Na]*. 'H-NMR (500
MHz, DMSO-ds) d: 11.83 (1H, s, 5-OH), 9.01 (1H, s,
3'-OH), 6.92~6.87 (3H, m, H-2', 5', 6'), 6.10 (1H,
d, J = 2.1 Hz, H-8), 6.08 (1H, d, J = 2.1 Hz, H-6),
5.76 (1H, d, J= 2.0 Hz, 3-OH), 5.06 (1H, dd, J=11.0
Hz, H-2), 4.55 (1H, d, J = 11.0 Hz, H-3), 3.80 (3H, s,
4'-OMe), 3.77 (3H, s, 7-OMe); '3C-NMR (125 MHz,
DMSO-ds) d: 82.8 (C-2), 71.4 (C-3), 198.1 (C-4),
162.7 (C-5), 94.9 (C-6), 167.6 (C-7), 94.0 (C-8), 162.4
(C-9), 101.8 (C-10), 129.6 (C-1"), 111.8 (C-2'), 146.5
(C-3), 147.8 (C-4"), 115.2 (C-5'), 119.3 (C-6'), 55.9
(7-OMe), 55.6 (4'-OMe). DA% 5 SCRkfikiE LA
— 30, MUETEWEY 4 N 3,53 -7 4-
%%Qwﬁﬁﬂo

a5 okt i (REE, mp 198~199 C.
ESI-MS m/z: 299 [M—H] . 'H-NMR (500 MHz,
DMSO-ds) d: 11.88 (1H, s, 5-OH), 9.83 (IH, s,
2'-OH), 7.46 (1H, d, J = 7.5 Hz, H-6'), 7.21 (1H, dd,
J =12, 7.5 Hz, H-4"), 6.83~6.89 (2H, m, H-3', 5'),
6.32 (1H, s, H-8), 6.07 (2H, d, J = 4.8 Hz
-0-CH»-0-), 5.73 (1H, dd, J = 3.0, 13.5 Hz, H-2), 3.28
(1H, dd, J = 3.0, 17.5 Hz, H-3a), 2.75 (1H, dd, J = 3.0,
17.5 Hz, H-3b); '3C-NMR (125 MHz, DMSO-ds) :
74.7 (C-2), 41.0 (C-3), 198.0 (C-4), 143.1 (C-5), 127.0
(C-6), 156.2 (C-7), 90.8 (C-8), 159.9 (C-9), 104.0
(C-10), 125.7 (C-1"), 143.5 (C-2"), 145.7 (C.3"), 115.7
(C-4"), 119.5 (C-5"), 117.6 (C-6'), 102.3 (-O-CH2-O-).
DL 3 5 ko A —E00, MUS e A S
N 5,2 - A6, 7-M0 F AR A T

& 6. Ltudiktdn (HEE), mp 224~
226 ‘C. ESI-MS m/z: 299 [M—H] . 'H-NMR (500
MHz, DMSO-ds) J: 9.54 (1H, s, 5-OH), 8.77 (1H, s,
3'-OH), 6.90 (1H, dd, J= 1.2, 8.0 Hz, H-6"), 6.80 (1H,
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dd, J =12, 8.0 Hz, H-4'), 6.69 (1H, t, J = 8.0 Hz,
H-5"), 6.30 (1H, s, H-8), 6.07 (2H, d, J = 7.3 Hz,
-0-CH,-0-), 5.73 (1H, dd, J= 3.0, 13.5 Hz, H-2), 3.24
(1H, dd, J = 13.5, 17.5 Hz, H-3a), 2.72 (1H, dd, J =
3.0, 17.5 Hz, H-3b); '3C-NMR (125 MHz, DMSO-ds)
5: 74.8 (C-2), 41.3 (C-3), 198.0 (C-4), 143.2 (C-5),
127.4 (C-6), 155.9 (C-7), 90.5 (C-8), 159.5 (C-9),
103.8 (C-10), 125.2 (C-1"), 142.7 (C-2'), 145.2 (C-3"),
1153 (C-4"), 1192 (C-5)), 1172 (C-6), 102.5
(-O-CH2-0-). VA -%ds 5 30k #kiE F A — 31, i
YENEY) 6 N 5,2 ,3-=FHk-6,7-T FF 5K A
T o

W& 7. EETLEHHAR (FHED, mp 336~
338 ‘C. ESI-MS m/z: 271 [M+H]"; "H-NMR (500
MHz, DMSO-ds) d: 13.00 (1H, s, 5-OH), 10.81 (1H, s,
7-OH), 10.38 (1H, s, 4-OH), 7.94 (2H, d, J = 8.6 Hz,
H-2', 6'), 6.94 (2H, d, J = 8.6 Hz, H-3', 5'), 6.79 (1H,
s, H-3), 6.50 (1H, d, J= 1.9 Hz, H-8), 6.21 (1H, d, J =
1.9 Hz, H-6); BC-NMR (125 MHz, DMSO-ds) §:
181.8 (C-4), 163.8 (C-7), 164.2 (C-2), 161.1 (C-4"),
161.5 (C-5), 157.4 (C-9), 128.6 (C-2', 6'), 1212
(C-17), 116.2 (C-3', 5"), 103.8 (C-10), 102.9 (C-3),
99.0 (C-6), 94.0 (C-8). LA F¥¥a5 STk i A —
#;02, WEEEM T NFREK.

&Y 8. WmEME W (HEE), mp 280~
282 “C. ESI-MS m/z: 287 [M+H]*. 'H-NMR (500
MHz, DMSO-ds) 6: 8.09 (2H, d, J = 8.6 Hz, H-2', 6'),
6.91 (2H, d, J = 8.6 Hz, H-3', 5'), 6.40 (1H, s, H-8),
6.19 (1H, d, J = 1.7 Hz, H-6); 3C-NMR (125 MHz,
DMSO-ds) 0: 177.2 (C-4), 165.5 (C-7), 162.5 (C-5),
160.5 (C-4'), 158.2 (C-9), 148.1 (C-2), 137.2 (C-3),
130.6 (C-2', 6), 123.9 (C-1"), 116.2 (C-3', 5'), 104.5
(C-10), 99.2 (C-6), 94.4 (C-8). LA -%¥s 5 sChkikiE
FEAR—32, SS e EY) 8 il A E .

WEY 9. FEEPREG S (FEE, mp 276~
278 ‘C. ESI-MS m/z: 299 [M—H] . 'H-NMR (500
MHz, DMSO-ds) d: 12.42 (1H, s, 5-OH), 10.82 (1H, s,
7-OH), 8.08 (2H, d, J = 8.6 Hz, H-2', 6'), 7.05 (2H, d,
J = 8.6 Hz, H-3', 5"), 6.42 (1H, d, J = 1.8 Hz, H-8),
6.18 (1H, d, J = 1.8 Hz, H-6), 3.83 (3H, s, 4-OMe):
13C-NMR (125 MHz, DMSO-de) J: 146.8 (C-2), 135.7
(C-3), 176.1 (C-4), 160.7 (C-5), 98.3 (C-6), 164.0
(C-7), 93.6 (C-8), 156.3 (C-9), 103.1 (C-10), 121.7

(C-1"), 129.6 (C-2', 6'), 115.5 (C-3', 5'), 159.3 (C-4),
55.9 (4-OMe). LA EEHE 5 S0k aE He A — 3030,
s A 9 AL,

&Y 10: wEOKHAK (PR, mp 250~
252 “C. ESI-MS m/z: 271 [M—H] . "H-NMR (500
MHz, DMSO-ds) d: 12.19 (1H, s, 5-OH), 10.81 (1H, s,
7-OH), 9.62 (1H, s, 4'-OH), 7.30 (2H, d, J = 8.0 Hz,
H-2’, 6), 6.78 (2H, d, J = 8.0 Hz, H-3', 5"), 5.87 (2H,
brs, H-6, 8), 5.41 (1H, dd, J= 2.8, 12.8 Hz, H-2), 3.28
(1H, dd, J = 12.8, 17.1 Hz, H-3-trans), 2.70 (1H, dd, J =
3.0, 17.1 Hz, H-3-cis); 3C-NMR (125 MHz, DMSO-ds)
5: 78.9 (C-2), 42.5 (C-3), 196.9 (C-4), 164.6 (C-5),
96.3 (C-6), 167.1 (C-7), 94.1 (C-8), 163.8 (C-9), 102.2
(C-10), 129.3 (C-1"), 130.4 (C-2', 6'), 115.6 (C-3', 5"),
157.9 (C-4"). VL FHul 530 HoE A — 4, g
YA 10 Nkl R 2.

tEY 11: oEsHIRE W (FEE, mp313 C
3. ESI-MS m/z: 301 [M—H] . 'H-NMR (500
MHz, DMSO-ds) 6: 12.51 (1H, s, 5-OH), 10.80 (1H, s,
7-OH), 9.39 (1H, s, 3-OH), 9.62 (1H, s, 3'-OH), 9.33
(1H, s, 4'-OH), 7.68 (1H, d, J = 2.1 Hz, H-2"), 7.55
(1H, dd, J = 2.1, 8.5 Hz, H-6'), 6.89 (1H, d, J = 8.5
Hz, H-5'), 6.41 (1H, d, J = 2.0 Hz, H-8), 6.19 (1H,
d, J=2.0 Hz, H-6); 3C-NMR (125 MHz, DMSO-ds)
5: 156.2 (C-2), 135.8 (C-3), 175.9 (C-4), 147.9
(C-5), 98.1 (C-6), 164.0 (C-7), 93.2 (C-8), 160.8
(C-9), 102.9 (C-10), 122.1 (C-1"), 114.8 (C-2),
145.1 (C-3'), 146.8 (C-4"), 115.6 (C-5), 119.8
(C-6"). LA EHUR 5 SOkl AR — 205, e
&Y 11 A & .

AW 12: E AR5 (AR, mp 264~266 C.
ESI-MS m/z: 271 [M+H]*. 'H-NMR (500 MHz,
DMSO-ds) d: 12.69 (1H, s, 5-OH), 10.59 (1H, s,
7-OH), 9.96 (1H, s, 6-OH), 8.00 (2H, dd, J = 1.5, 8.0
Hz, H-2', 6"), 7.69~7.51 (3H, m, H-3', 4, 5), 6.75
(1H, s, H-3), 6.64 (1H, s, H-8); 3C-NMR (125 MHz,
DMSO-ds) 0: 164.1 (C-2), 104.0 (C-3), 182.7 (C-4),
146.6 (C-5), 129.4 (C-6), 153.6 (C-7), 93.7 (C-8),
150.6 (C-9), 104.5 (C-10), 131.4 (C-1"), 125.8 (C-2',
6"), 129.0 (C-3',5"), 131.6 (C-4"). VL% 5 kiR
TEHEAR—F00, MUSE ST 12 NEE R,

tE 13: REtH R (FED, mp 325~
327 ‘C. ESI-MS m/z: 287 [M+H]*. 'H-NMR (500
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MHz, DMSO-dg) d: 13.00 (1H, s, 5-OH), 7.41 (2H, m,
H-2', 6), 6.90 (1H, d, J = 8.1 Hz, H-5"), 6.66 (1H, s,
H-3), 6.43 (1H, d, J= 1.9 Hz, H-8), 6.19 (1H, d, J =
1.9 Hz, H-6); 3C-NMR (125 MHz, DMSO-ds) ¢:
164.0 (C-2), 103.0 (C-3), 181.8 (C-4), 157.5 (C-5),
99.0 (C-6), 164.2 (C-7), 94.1 (C-8), 161.6 (C-9),
103.6 (C-10), 119.1 (C-1"), 113.4 (C-2'), 145.9
(C-3"), 149.8 (C-4"), 116.1 (C-5"), 121.4 (C-6). Lk
RS SRR A — 2T, MU R EY) 13
NARBEER.

wEW14: ARG S (FED, mp 153~
155 ‘C. ESI-MS m/z: 139 [M+H]*. 'H-NMR (500
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7.33 (1H, d, J = 8.1 Hz, H-6), 6.95 (1H, d, J= 8.1 Hz,
H-5); BC-NMR (125 MHz, CD;OD) ¢: 130.8 (C-1),
1152 (C-2), 147.3 (C-3), 153.8 (C-4), 116.2 (C-5),
126.4 (C-6), 193.2 (C-7). LA LZU 5 3CHRIfE A
—E08), WA A 14 MR LASEE .
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CD;OD) §: 9.72 (1H, s, H-7), 7.42 (1H, d, J = 8.5
Hz, H-5), 7.40 (1H, d, J = 2.1 Hz, H-2), 6.95 (1H,
dd, J = 8.5, 2.1 Hz, H-6), 3.91 (3H, s, -OMe);
13C-NMR (125 MHz, CD;0D) d: 130.6 (C-1), 111.3
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HR AR T8 e A — 000, W S BB 15 9 4-52 5 -3-
FH AU - O PV R
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194.6 (-CHO), 56.2 (4-OMe), 55.4 (4-OMe), 28.6
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&Y 16 F 2-F25E-5-2-F8 3 -4- A FL 3L )-4-H
AR
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