* 1508 * —* ﬁ 20254E3 H $B56% $5H  Chinese Traditional and Herbal Drugs 2025 March Vol. 56 No. 5

NgtFh 1 MM ERRBRE =GR SY

X FEm L2, Ak, FEMK?, wHE2, BRE2 WA LY, REFE LY
L JPEERIRE B, U6 T 530021
2. TR B G X 25 FAEYIE PR WG 250 BRI R B R TRERF TR, T BT 530023

% E. B8 WARNET Iris tectorum WL RSY . Tk RAWIRIIRIL, fERMEEIE. Sephadex LH-20 Bk (4
ODS HE: i, il & = 2BORAH Bl 55 I R EAT 70 B A4k, FERI IS 225K NMR FI MS #7485 %8 . KA MTT 4)
S EARINES BRI THRTEE I . SR AT 75% BRI T 4 B R3] 18 MEEY, A hl%E
N2AERERI =G, 16-FEILSERE (1), isoiridogermanal (2); 9 NEfHKLIFH: SEEE (3). SREHHEER A (4),
BREFHHEEB (5. BT (6). WEENRE (7). FRER-3-0-B-D-AHHETT (8). REMBE X (9). irisdichotin B (10).
irisdichotin C (11); 4 NHEZEIZE: BHRAITHEE (12). belalloside A (13). AT (14). 4-FEFE 2 (15); 3 MHAh
25 BB I (160, 2,3- FWHETHEHEIRES (17D KRB (18); HA1b&4 1 12 X A549 40 EHNHIKE (median
inhibition concentration, 1Cso) {7354 (39.4443.48) F (55.74+3.34) ymol/L. £51& MIIS T EER 2 N iR
ZEFE 9 ANHHEA TR 4 MR CEAR UK 3 AT A . a1 AFINS R =G, e 16-H4E
FLERERE (16-methoxyisoiridogermenal), L4478 10, 11, 13. 15 F 17 AHXEZEIF o542, FE T)IHTERE
Mg =GRS R o RAMSRIR S TR, (A1 1 A0 2 X AS49 4N R I BT A fu B s ok .

FEER: JIET; SRR 16-HEETER; Wi KM

FESES: R284.1 XHEFRERD: A XEHRS: 0253 -2670(2025)05 - 1508 - 11

DOI: 10.7501/j.issn.0253-2670.2025.05.003
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Abstract: Objective To study the chemical constituents of Iris tectorum. Methods The chemical constituents were isolated and
purified by solvent extraction, silica gel column chromatography (CC), Sephadex LH-20 CC, ODS and preparative high performance
liquid chromatography (P-HPLC). Modern spectroscopic techniques NMR and MS were employed for structural identification of the
compounds. The MTT method was used to evaluate the cytotoxic activity of the isolated iridal-type triterpenoids compounds. Results
A total of 18 compounds were isolated from the 75% ethanol extract of I fectorum, identified as two iridal-type triterpenoids: 16-
methoxyisoiridogermanal (1), isoiridogermanal (2), nine flavonoids and glycosides : tectorigenin (3), iristectorigenin A (4),
iristectorigenin B (5), tectoridin (6), irigenin (7), isorhamnetin-3-O-B-D-glucopyranoside (8), rhamnocitrin (9), irisdichotin B (10),
irisdichotin C (11); four acetophenones: androsin (12), belalloside A (13), apocynin (14), 4-hydroxylacetophenone (15); three other
compounds: B-sitosterol (16), 2,3-dihydroxypropyl pentadecanoate (17) and palmitic acid (18); Compounds 1 and 2, along with the
positive control drug paclitaxel, showed half inhibitory concentrations (ICso) of (39.44 +3.48) and (55.74 &-3.34) umol/L against A549
cells, respectively. Conclusion Two iridal-type triterpenoids, nine flavonoids and glycosides, four acetophenones and three other

types of compounds were isolated from I fectorum. Among them, compound 1 is a new iridal-type triterpenoid, named 16-
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methoxyisoiridogermanal, and compounds 8, 10, 11, 13, 15 and 17 were identified for the first time in this plant, enriching the chemical

components of the iridal-type triterpenoids in /. tectorum. In vitro cellular experiments indicated that compounds 1 and 2 both exhibited

good cytotoxic activity against A549 cells.

Key words: Iris tectorum Maxim; iridal-type triterpenoids; 16-methoxyisoiridogermanal; flavonoids; acetophenone
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Fig. 1 Structures of compounds 1—18
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Table1 'H-NMR (600 MHz, CDCls) and 3C-NMR (150
MHz, CDCl;3) data of compound 1

[ OH dc
1 10.19 (1H, s) 189.9
2 133.2
3 3.61 (2H, t, J =6.4 Hz) 63.0
4 1.36~1.41 (2H, m) 32.7
5 2.01~2.05 (2H, m) 26.7
6 3.31 (1H, d, J = 10.0 Hz) 43.4
7 162.6
8 2.55 (1H, brd, J = 13.7 Hz) 238
2.60 (1H, td, J = 13.7, 6.0 Hz)
9 1.85~1.86 (1H, m) 37.0
1.65~1.68 (1H, m)
10 75.0
11 44.7
12 1.13~1.17 (1H, m) 37.0
1.25~1.30 (1H, m)
13 1.85~1.91 (2H, m) 218
14 5.17 (1H, t, J = 7.4 Hz) 128.0
15 134.6
16 3.36 (1H,t, J=7.0 Hz) 87.3
17 2.23~2.28 (1H, m) 323
2.10~2.15 (1H, m)
18 5.01 (1H,t, J=7.4 Hz) 120.4
19 136.4
20 1.94~1.96 (2H, m) 39.8
21 2.01~2.02 (2H, m) 26.7
22 5.08 (1H, t, J = 6.5 Hz) 124.3
23 131.2
24 1.59 (3H, s) 17.7
25 1.84 (3H, ) 10.9
26 1.10 3H, ) 17.9
27 1.15 (3H, 9) 26.3
28 1.45 (3H, ) 10.6
29 1.56 (3H, s) 16.2
30 1.67 3H, 5) 25.7
16-OCHs 3.14 (3H, s) 55.8
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£2 k&2 H "H-NMR (600 MHz, CDCl3) #0 13C-
NMR (150 MHz, CDCls) #ii&E
Table2 'H-NMR (600 MHz, CDCl3) and 3C-NMR (150
MHz, CDCl) data of compound 2

A O dc
1 10.16 (1H, s) 190.1
2 133.1
3 3.59 (2H, t, J = 6.8 Hz) 62.9
4 1.34~1.40 (2H, m) 326
5 2.01~2.05 (2H, m) 26.6
6 3.30 (1H, d, J = 10.2 Hz) 434
7 163.0
8 2.52 (1H, brd, J = 13.8 Hz) 23.8
2.60 (1H, td, J = 13.8, 4.8 Hz)
9 1.85~1.88 (1H, m) 37.0
1.63~1.66 (1H, m)
10 75.0
11 44.7
12 1.13~1.19 (1H, m) 36.9
1.26~1.31 (1H, m)
13 1.84~1.97 (2H, m) 21.8
14 5.24 (1H, t, J = 6.8 Hz) 125.4
15 137.1
16 3.90 (1H,t,J = 7.8 Hz) 76.7
17 2.17~2.27 (2H, m) 34.2
18 5.06 (1H, t, J = 7.5 Hz) 120.0
19 138.6
20 1.98 (2H,t, J = 7.5 Hz) 39.8
21 2.02~2.01 (2H, m) 26.7
22 5.07 (1H, t, J = 8.0 Hz) 124.0
23 131.6
24 1.59 (3H, 9) 17.7
25 1.83 (3H, ) 10.9
26 1.08 (3H, 9) 17.9
27 1.15 (3H, ) 26.2
28 1.51 (3H, s) 11.9
29 1.57 (3H, 9) 16.3
30 1.69 (3H, 9) 25.7

HE> T8 T8 m/z 301 [M+H]*. "H-NMR (600 MHz,
DMSO-ds) d: 13.05 (1H, s, 5-OH), 10.74 (1H, s, 7-OH),
9.06 (1H, s, 3'-OH), 8.29 (1H, s, H-2), 7.35 (2H, d, J =
8.6 Hz, H-2', 6'), 6.81 (2H, d, J= 8.6 Hz, H-3', 5'), 6.47
(1H, s, H-8), 3.74 (1H, s, 6-OCH3); '3C-NMR (150
MHz, DMSO-ds) 6: 180.6 (C-4), 157.5 (C-4"), 157.5
(C-5), 154.3 (C-7), 154.1 (C-2), 153.3 (C-9), 131.4 (C-
6), 130.2 (C-2, 6'), 121.8 (C-1"), 121.3 (C-3), 115.1 (C-

NOESY 4\

2 k&Y 1 B354 HMBC. NOESY 183
Fig.2 Key HMBC and NOESY correlations of compound 1
3',5"), 104.9 (C-10), 93.9 (C-8), 60.0 (3-OCH3). LA L
B 530S P A — 32, e A 3 NS

&Y 4: Atk R (FEE, ESI-MS #Er1
B 1§ m/z 331 [M+H]". 'H-NMR (600 MHz,
DMSO-ds) 5: 13.07 (1H, s, 5-OH), 10.76 (1H, s, 7-OH),
9.16 (1H, s, 3'-OH), 8.35 (1H, s, H-2), 7.13 (1H, d, J =
2.0 Hz, H-2'), 6.98 (1H, dd, J= 8.0, 2.0 Hz, H-6"), 6.83
(1H, d, J = 8.0 Hz, H-5'), 6.82 (1H, d, J = 8.0 Hz, H-
3", 6.49 (1H, s, H-8), 3.79 (3H, s, 6-OCH3), 3.75 (3H,
s,4-OCH3); 3C-NMR (150 MHz, DMSO-ds) J: 180.6
(C-4), 157.5 (C-5), 154.3 (C-7), 153.3 (C-9), 152.7 (C-
2), 147.3 (C-4"), 146.7 (C-3"), 131.4 (C-6), 121.9 (C-3),
121.7 (C-1"), 121.7 (C-6'), 115.3 (C-5'), 113.3 (C-2"),
104.9 (C-10), 93.9 (C-8), 60.0 (6-OCH3), 55.7 (4'-
OCHs). DA 3R 5 iRl B — 522, Mg e
ey 4 NSERPER A.

WEY 5: WEOH AR ChMTE-BEER B8,
ESI-MS #E4>F 51U m/z 329 [M—H] . 'H-NMR
(600 MHz, DMSO-ds) J: 13.06 (1H, s, 5-OH), 10.77
(1H, s, 7-OH), 9.08 (1H, s, 3'-OH), 8.29 (1H, s, H-2),
7.04 (2H, d, J=2.0 Hz, H-2'), 6.95 (1H, d, /= 8.4 Hz,
H-6"), 6.92 (1H, d, J = 8.4 Hz, H-5"), 6.48 (1H, s, H-8),
3.79 (3H, s, 6-OCH3), 3.75 (3H, s, 4-OCH3); 3C-NMR
(150 MHz, DMSO-ds) 6: 180.6 (C-4), 157.6 (C-7),
154.3 (C-2), 153.4 (C-5), 152.8 (C-9), 147.78 (C-4"),
146.2 (C-3"), 131.5 (C-6), 123.4 (C-1"), 121.7 (C-3),
119.9 (C-6"), 116.5 (C-2'), 112.0 (C-5"), 104.9 (C-10),
94.0 (C-8), 60.0 (6-OCH3), 55.7 (4'-OCH3). LA %di
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R IE A B, s e A S NS RH
TR B.

EY 6: HOTGER AR (TED, ESI-MS #E
2T BT U& m/z 461 [M—H] . 'H-NMR (600 MHz,
DMSO-ds) d: 12.93 (1H, s, 5-OH), 9.61 (1H, s, 4-OH),
8.43 (1H, s, H-2), 7.40 (2H, d, J= 8.6 Hz, H-2', 6), 6.88
(1H, s, H-8), 6.83 (2H, d, J = 8.6 Hz, H-3', 5'), 5.09
(1H, d, J=7.4 Hz, Glc-1 H-1"), 3.78 (3H, s, 6-OCH3);
BC-NMR (150 MHz, DMSO-ds) J: 180.8 (C-4), 157.5
(C-5), 156.7 (C-4"), 154.7 (C-7), 153.0 (C-2), 152.5 (C-
9), 132.5 (C-6), 130.2 (C-2', 6), 122.1 (C-3), 121.1 (C-
17, 115.2 (C-3', 5"), 106.5 (C-10), 100.2 (C-1"), 94.1
(C-8), 77.3 (C-5"), 76.8 (C-3"), 73.2 (C-2"), 69.7 (C-
4"), 60.7 (C-6"), 60.4 (6-OCH3). LA %¥E 5 kiR
EEEAR—FY, B EEY 6 T,

&) 7. FEalEE (FEE, ESI-MS a1
B 7 U& m/z 361 [M+H]'. 'H-NMR (600 MHz,
DMSO-ds) d: 13.07 (1H, s, 5-OH), 10.80 (1H, s, 7-OH),
9.27 (1H, s, 3'-OH), 8.38 (1H, s, H-2),6.71 (1H, s, 2"-
OH), 6.66 (1H, s, 6'-OH), 6.50 (1H, s, H-8), 3.79 (3H,
s, 5“OCH3), 3.75 (3H, s, 6-OCH3), 3.69 (3H, s, 6-
OCH3); 3C-NMR (150 MHz, DMSO-ds) 6: 180.8 (C-
4), 158.0 (C-5), 155.3 (C-2), 153.8 (C-7), 153.3 (C-9),
153.1 (C-5"), 150.7 (C-3"), 136.8 (C-4"), 131.9 (C-6),
126.5 (C-1'), 122.2 (C-3), 110.8 (C-2), 105.3 (C-10),
105.0 (C-6), 94.4 (C-8), 60.4 (6-OCH3), 60.4 (4'-
OCH3), 56.2 (5'-OCH3). LA F%# 5 SClk s A —
RS, MUSEAEY T NS RE R,

&Y 8: EEkAKR (E-HEE), ESI-MS #E
9T BT m/z 477 [M—H] . '"H-NMR (600 MHz,
DMSO-ds) d: 12.62 (1H, s, 5-OH), 10.89 (1H, s, 7-OH),
9.82 (1H, s, 4-OH), 7.95 (1H, d, J=2.0 Hz, H-2"), 7.49
(1H, dd, J= 8.4, 2.0 Hz, H-6"), 6.92 (1H, d, /= 8.4 Hz,
H-5'), 6.45 (1H, d, J=2.0 Hz, H-8 ), 6.21 (1H, d, J =
2.0 Hz, H-6), 5.58 (1H, d, J= 7.3 Hz, H-1"), 3.84 (3H,
s,3-OCH;); 3C-NMR (150 MHz, DMSO-ds) d: 177.5
(C-4), 164.2 (C-7), 161.3 (C-5), 156.4 (C-9), 156.4 (C-
2), 149.4 (C-3'), 147.0 (C-4"), 133.0 (C-3), 122.1 (C-
6'), 121.1 (C-1"), 115.3 (C-5"), 113.5 (C-2'), 104.1 (C-
10), 100.8 (C-1"), 98.8 (C-6), 93.8 (C-8), 77.5 (C-5"),
76.4 (C-3"), 74.4 (C-2"), 69.8 (C-4"), 60.6 (C-6"), 55.7
(-OCHs). PA_EH 5 STk i s et o bE 20, 2 il
EW 8 N RZER-3-0-B-D-H B K .

WEY 9: mEOEREAR (FEE, ESI-MS #E
T BT m/z 301[M+H]" . 'H-NMR (600 MHz,
CDCls) 6: 12.91 (1H, s, 5-OH), 8.14 (2H, d, J= 8.6 Hz,
H-2',6"), 6.98 (2H, d, J= 8.6 Hz, H-3', 5"), 6.50 (1H, d,
J =22 Hz, H-8), 6.38 (1H, d, J = 2.2 Hz, H-6), 3.89
(3H, s, 7-OCH3); '3C-NMR (150 MHz, CDCl3) §:
176.1 (C-4), 164.9 (C-7), 160.4 (C-9), 159.3 (C-4),
156.1 (C-5), 147.3 (C-2), 136.0 (C-3), 129.6 (C-2', 6"),
121.6 (C-1'), 115.5 (C-3', 5"), 104.1 (C-10), 97.5 (C-6),
92.0 (C-8), 56.1 (7-OCHs). LA L% 5 ik 4o 5
A0, WG 9 AREITEER.

&) 10: iR ARE A (E-HEE, ESI-MS
9 T8 T8 m/z 493 [M—H] . "H-NMR (600 MHz,
DMSO-ds) 6: 9.13 (1H, s, 4-OH), 7.10 (1H, d, J= 2.0
Hz, H-2), 6.91 (1H, dd, J = 8.0, 2.0 Hz, H-6'), 6.79
(1H, d, J=8.0 Hz, H-5"), 6.47 (1H, d, J = 2.4 Hz, H-8),
6.27 (1H, d, J= 2.4 Hz, H-6), 5.44 (1H, d, J = 5.0 Hz,
3-OH), 5.03 (1H, d, J=11.5 Hz, H-2), 4.87 (1H, d, J =
7.7Hz,H-1"),4.46 (1H, dd, J=11.5, 5.0 Hz, H-3), 3.78
(3H, s, 7-OCH3), 3.78 (3H, s, 3’-OCH3), 3.72 (1H, m,
H-6"), 3.47 (1H, m, H-5"), 3.40 (1H, m, H-2"), 3.34
(1H, m, H-3"), 3.19 (1H, m, H-4"); 3C-NMR (150
MHz, DMSO-ds) 6: 191.8 (C-4), 166.0 (C-7), 163.9 (C-
9), 159.9 (C-5), 147.7 (C-3"), 147.4 (C-4"), 128.5 (C-
1), 121.4 (C-6"), 115.4 (C-2'), 112.6 (C-5"), 104.8 (C-
10), 102.0 (C-1"), 97.4 (C-6), 95.8 (C-8), 83.3 (C-2),
77.9 (C-5"), 76.7 (C-3"), 73.8 (C-2"), 73.0 (C-3), 70.2
(C-4"), 61.2 (C-6"), 56.2 (7-OCH3), 56.1 (3’-OCH3).
DA b 25085 5 SR J AR — S, i e A 10
N irisdichotin B

&Y 11 g CGERO-HED, ESI-MS #E
O3B T U m/z 463 [M—H] . '"H-NMR (600 MHz,
DMSO-ds) 6: 9.57 (1H, s, 4-OH), 7.32 (1H, d, J=8.2
Hz, H-2"), 7.32 (1H, d, J = 8.2 Hz, H-6"), 6.79 (1H, d,
J =82 Hz, H-3"), 6.79 (1H, d, J =8.2 Hz, H-5'), 6.47
(1H, d, J=2.4 Hz, H-6), 6.27 (1H, d, J = 2.4 Hz, H-8),
5.45 (1H, d, J = 5.0 Hz, 3-OH), 5.04 (1H, d, J=11.6
Hz, H-2), 4.87 (1H, d, J= 7.6 Hz, H-1"), 4.41 (1H, dd,
J=11.6,5.0 Hz, H-3), 3.78 (1H, s, 5-OCH3), 3.77 (1H,
m, H-6"), 3.47 (1H, m, H-5"), 3.46 (1H, m, H-2"), 3.35
(1H, m, H-3"), 3.19 (1H, m, H-4"); 3C-NMR (150
MHz, DMSO-de) 6: 191.8 (C-4), 166.0 (C-5), 164.0 (C-
9), 160.0 (C-7), 158.1 (C-4"), 129.8 (C-3"), 129.8 (C-
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5", 128.0 (C-1"), 115.3 (C-6"), 115.3 (C-2'), 104.8 (C-
10), 102.0 (C-1"), 97.4 (C-6), 95.8 (C-8), 83.0 (C-2),
77.9 (C-5"), 76.7 (C-3"), 73.8 (C-2"), 73.0 (C-3), 70.2
(C-4"),61.2(C-6"),56.2 (5-OCH3). LA %5 cihst
PEEEA—228), W &) 11 28 irisdichotin C

&) 12: R AR (EG-HEE, ESI-MS
W T8 11§ m/z 327 [M—H] . '"H-NMR (600 MHz,
DMSO-ds) 5: 7.58 (1H, dd, J = 8.6, 1.8 Hz, H-6), 7.47
(1H, d, J= 1.8 Hz, H-2), 7.18 (1H, d, J = 8.6 Hz, H-5),
5.06 (1H, d, J = 4.5 Hz, H-1"), 3.82 (3H, s, 3-OCH3),
2.54 (3H, s, H-8); '3C-NMR (150 MHz, DMSO-ds) J:
196.5 (C-7),150.6 (C-3), 148.7 (C-4), 130.8 (C-1),
122.7 (C-6), 114.1 (C-5), 110.9 (C-2), 99.4 (C-1), 77.1
(C-3),76.8 (C-5"), 73.1 (C-2"), 69.5 (C-4"), 60.6 (C-6"),
55.6 (-OCH3), 26.5 (C-8"). LA - %ds 15 SClikxt LA
— B, WS A A 12 N E IR

AP 13: Ak CE5-FEE, ESI-MS #E
T BT m/z 477 [M—H] . 'H-NMR (600 MHz,
DMSO-ds) 8: 7.47 (1H, dd, J= 8.2, 2.0 Hz, H-6"), 7.43
(1H, d, J=2.0 Hz, H-3), 7.42 (1H, d, J= 2.0 Hz, H-2"),
7.25 (1H, dd, J = 8.6, 2.0 Hz, H-6), 7.12 (1H, d, J = 8.6
Hz, H-5), 6.88 (1H, d, J = 8.2 Hz, H-5"), 5.12 (1H, d,
J = 6.8 Hz, H-1"), 3.80 (3H, s, 2-OCH3), 3.76 (3H, s,
3"-OCH3), 2.47 (3H, s, H-8); 13C-NMR (150 MHz,
DMSO-ds) 6: 196.3 (C-7), 165.3 (C-7"), 151.7 (C-4"),
150.3 (C-4), 148.6 (C-3), 147.4 (C-3"), 130.8 (C-1),
123.6 (C-6"), 122.3 (C-6), 120.5 (C-1"), 115.1 (C-5"),
114.0 (C-5), 112.8 (C-2"), 110.8 (C-2), 99.0 (C-1),
76.7 (C-3"), 74.0 (C-5'), 73.0 (C-2"), 70.2 (C-4"), 63.8
(C-6"), 55.7 (3"-OCH3), 55.6 (2-OCH3), 26.3 (C-8). LA
I H R 5 SR SR —E0, i s etk S 13
belalloside A .

EY 14: ARG W (HEED, ESI-MS #E
2T BT m/z 165 [M—H] . '"H-NMR (600 MHz,
CDCLs) 6: 7.55 (1H, d, J = 1.8 Hz, H-2), 7.53 (1H, dd,
J = 8.8, 1.8 Hz, H-6), 6.95 (1H, d, J = 8.8 Hz, H-5),
3.94 (3H, s, 3-OCH3), 2.55 (3H, s, H-8); 13C-NMR (150
MHz, CDCl3) 6: 197.0 (C-7), 150.6 (C-4), 146.8 (C-3),
130.3 (C-1), 124.2 (C-6), 113.9 (C-5), 109.9 (C-2), 56.2
(3-OCH3), 26.3 (C-8). LA L% d5 ik xf bl 3E A —
O, WA 14 B HRRT

&Y 15 AEEHIRES & (HEE, ESI-MS 4E
YT BT m/z 135 [M—H] . 'H-NMR (600 MHz,

CDCl3) d: 7.91 (2H, d, J= 8.7 Hz, H-2, 6), 6.92 (1H, d,
J = 8.7 Hz, H-3, 5), 6.54 (1H, s, 4-OH), 2.58 (3H, s,
-COCH3); 3C-NMR (150 MHz, CDCls) §: 197.7 (-CO-/
C-7), 160.7 (C-4), 131.2 (C-2, 6), 130.3 (C-1), 115.5
(C-3,5),26.5 (-CHs3). PL_Eds 5 SCik ol b 3 AR —
F;2, MR AY 15 N 45K O

&Y 16: HAEAKMAR (FHED, ESI-MS #E
9y F B4 m/z 415 [M+H]". 3C-NMR (150 MHz,
CDCl) d: 140.9 (C-5), 121.9 (C-6), 72.0 (C-3), 56.9
(C-14), 56.2 (C-17), 50.3 (C-9), 46.0 (C-24), 42.5 (C-
4), 42.5 (C-13), 40.0 (C-12), 37.4 (C-1), 36.7 (C-10),
36.3 (C-20), 34.1 (C-22), 32.1 (C-7), 31.8 (C-8), 29.9
(C-2), 29.3 (C-25), 28.4 (C-16), 26.3 (C-23), 24.5 (C-
15), 23.3 (C-28), 21.3 (C-11), 20.0 (C-26), 19.6 (C-19),
19.2 (C-27), 19.0 (C-21), 12.1 (C-18), 12.0 (C-29); M
'H-NMR i AL FEAE 0.40~2.35 B SIS
S, U REN SR AN EIRE S, B
FEAE (S PR 22 1 ) Ak 22 0 S RN R I HE RS A 5 A
HESMEA, HF ou5.35 (1H, d) 1 AR HEA
[} CH{Z'S, on3.52 (1H, m) A& ERR T2
Fo DLEEE 5 OCRIRE AR —E0), M s
Y16 N B-4 BT

& 17: ek (FEE, ESI-MS #E51
& T m/z 317 [M+H] . "H-NMR (600 MHz, CDCl5)
5: 4.10 (1H, dd, J = 12.5, 5.3 Hz, H-1"), 3.89 (1H, m,
H-2), 3.62 (1H, dd, J=11.9, 3.5 Hz, H-3,'), 3.52 (1H,
m, H-3y), 2.29 (2H, t, J = 7.6 Hz, H-2), 1.57 (2H, m,
H-3), 1.04~1.23 (11 X CH,, m, H-4~14), 0.83 (3H, t,
J = 6.8 Hz, H-15); BC-NMR (150 MHz, CDCl;) §:
174.3 (-COOR), 70.2 (C-2'), 65.1 (C-1"), 63.4 (C-3"),
34.2(C-2),31.9,29.7,29.7,29.6,29.5,29.4,29.3,29.2,
24.9 (C-3~13), 22.7 (C-14), 14.1 (C-15). LA L%
5 E R A B, MU E A 17 N 2,3-
TR R TR .

&Y 18: AR (HEE, ESI-MS #E
Iy T8 T U m/z 257 [M+H]". '"H-NMR (600 MHz,
CDCls) d: 2.34 (2H, t, J = 7.3 Hz, H-2), 1.63 (2H, m,
H-3), 1.26 (24H, m, 12X CH>), 0.88 (3H, t,J= 6.8 Hz,
H-16); BC-NMR (150 MHz, CDCl3) d: 179.0 (C-1),
34.0 (C-2), 32.1 (C-3), 29.9, 29.8, 29.8, 29.8, 29.8,
29.7, 29.6, 29.5, 29.4, 29.2 (C-4~13), 24.9 (C-14),
22.9 (C-15), 14.3 (C-16). LA LEds 5 SCik4RiE FE A
— 33, WS TENEY) 18 NEEHHIR .
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32 BEBE=GELEYHERSIEETN

KA MTT ENEEY) 1 F 2 %5 A549 (4
MusgvE . 4558 (B 3) R, (& 1 2 X% A549
M BEAE ARSI, MR ARSI TR, MmfE
FH 2 251 5 . 5 0 A U, A0 14 12.5 pmol/L
WL R B E WAMEIER, (ka2 £ 25
pmol/L I &It — € A VE o A& 1 F0 2 1
L E 356 B (median inhibition concentration, ICso)
58 (39.4443.48). (55.74%3.34) pmol/L.
SER R AEY 1R 2 3B B BT a0 B BTG 1

150

A
- ok
< 100 . *i
o ] —
& 50 *x%
0 T T T
X 625 125 25.0 50.0 100.0
1/(umol-L™")
B 150
*
100 —
N sk
H 50
& Hk
0

T
125 25.0 50.0 100.0
2/(umol-L™")

T T
IR 6.25

St "P<0.05 "P<0.01 "P<<0.001.
P<0.05 "P<0.01 *P<0.001 vs control group.
3 AW 1(A) 2(B) B AS49 BIMBETERER
Fig. 3 Cell survival of A549 after 48h of different

concentrations of compounds 1 (A) and 2 (B)

4 i1ig

KA TGRSR T 2 P i o B R KRR
WSS K2 TTi5, DS TT- AR 2R i B A v
AR 18 MEEW, RN 2 A R =,
9 ANHER AT 4 DMK AT, DL 3 AN FAhE,
Hai k& 1 Cle- A B S E® 16
methoxyisoiridogermenal ) AT 43 25 11 & E SR =
i, LAY 8. 104 11, 13, 15 A1 17 N IRLE%H
Yoy B e o RSN SR A5 R LR, a1
A2 BIRE BT 4] AS49 4IMIATE /1, 1Cso 1E 5
8 (39.44 £3.48) pmol/L F1(55.7443.34) umol/L.

UTAER, ST ) 55 2 e Y = i 52 38 [
PN AN, AR ST SRAS R R 5

REEAEY). EATEAEST, WIS B4 40
ZAGERAI =G, Hd 13 ANsEpRse, 12 A
BRI AU (512371, 10 AN 22 BRRYS10.371 3 AN R R 3A
RBS, T X R FHF L2 SRk
2, W 2 R AN 5 2 R B = gy o AN S
MR8 7 2 AMSREREA =R, H 1
AN RFACEY), MBS TESS R 2 A5 RS B
AN AS49 BAREFHAIHIIER, &FE T
SR 5 R R B = (425 R RN 280 A B

X B AR 1) 2 A5 R R =5 S AT A
AMRRRSEES, 45R RN, (A 1 7E 12.5 pmol/L B
R B HNHIER, 1Cso {58 (39.4443.48)
umol/L; HX&%) 2 78 25 umol/L I FH ! — & i1
HIVER, 1Cso N (55.74+3.34) ymol/L. 4% %
BIAG G 1 0 2 35 B A B 4R B 1t o IX— 5K
g Rk — B FE T)ET SRR =5
FRAE B, WY 2 R SR A R R 2
A

JUESFVE 697 WG i < 22, PR b 22
TR TTWFIR R Gui, & & s e FE IR
2 B E 5T P RO H RS IR R G 1 9 A
ST SRHE (3) REFK OVA 75 T 1B /N R
A SRR ASCTE SRE, A AR S I ) BT 4
R BB, &R (6) @i #ll il TLR4-NF-
kB/NLRP3 15 518 B RIRE NG 2 B85 T 10 2 REN0
Fi, SEER (3) MSEH (6) WHGER
0%, -OH Fl Ho0, A H M EE I, SREHE R
A (4) "JLAKGEH OVA 555 (BN /N B8 280
DA KRS 5 43 WA 42, ik NO FH IL-6 =4, K%
PLRAEFW, B REE R (7) B KiG 2 355
A (MAPK) {5 518 BRI 2 5875 3
SR, A, SRR (3) RN H PRk
I TIEAF BRI TS, S RET (6) ELAE Pigh e i 1tk 146
%o TR B R IE R A BENPURE. f#
PObi . BRI ORIFE S, XTI 2
B IR T RN PR Ak S B B AN v AR
fEHo 28 BRIk, S rh 2 B4R 20 3 S s o
TER 2 P A E RIS AT 5, ARFIR R Gk
IR IR AL TR R

FBAR AR E ARG LEF BT R

S 3k
[1] kHk, sKkUE. N Rt 2 BB STt e (7). Bk



* —* ﬁ 20254E3 H $B56% $5H  Chinese Traditional and Herbal Drugs 2025 March Vol. 56 No. 5

* 1517 «

(2]

(3]

(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

2B 254, 2014, 37(5): 91-93.

e, EMS, BE&, & ETHERZE T ERIGYT
AR BHZE VISR IR R 56 [7]. B B2, 2022, 54(18):
164-170.

R, ER, B, S ISR B (1]
RIRF=WIEFL S TFR, 2008, 20(3): 444-446.

FE, BRt e, 2250, . )15 R 5T S IR
ARSI (7). tEFR PR 24, 2020, 15(2): 200-207.
BT, P B, RIS, AF. SRR = A A
NIRRT TR RE (7). IR SRR, 2016, 31(1):
122-130.

Chen X L, Zhang X Q, Geng C G, et al. New Cis-noriridals
and formyl-monocycloiridals from the rhizomes of Iris
pseudoacorus [J]. Fitoterapia, 2018, 124: 160-166.
LiJY,NiG, Liu YF, et al. Seconoriridone A: A C16-seco-
noriridal derivative with a 5/5/7 tricyclic skeleton from
Belamcanda chinensis [J]. Tetrahedron Lett, 2019, 60(13):
900-905.

Ni G, LiJY, Yu D Q. Belamchinenin A, an unprecedented
tricyclic-fused triterpenoid ~ with
Org Biomol Chem, 2018,

cytotoxicity from
Belamcanda chinensis [J].
16(20): 3754-3759.
LiJY,NiG, Liu YF, et al. Iridal-type triterpenoids with a
cyclopentane unit from the rhizomes of Belamcanda
chinensis [J]. J Nat Prod, 2019, 82(7): 1759-1767.

Zhang C L, Liu Y F, Wang Y, et al. Polycycloiridals A-D,
four iridal-type triterpenoids with an a-terpineol moiety
from iris tectorum [J]. Org Lett, 2015, 17(22): 5686-5689.
LiJ Y, Ni G, Li L, et al. New iridal-type triterpenoid
derivatives with cytotoxic activities from Belamcanda
chinensis [J]. Bioorg Chem, 2019, 83: 20-28.

PR NSRBI =M1 sE5%E D]
JUIM: TR R ER 25K, 2019.

LiJY, Ni G, Liu Y F, ef al. New iridal-type triterpenoid
analogues with 6/5/6-fused carbon skeleton from the
rhizomes of Belamcanda chinensis [J]. Fitoterapia, 2022,
157: 105040.

Guo Y P, Yi P, Shi Q Q, et al. Cytotoxic compounds from
Belamcanda chinensis (L.) DC induced apoptosis in triple-
negative breast cancer cells [J]. Molecules, 2023, 28(12):
4715.

Song Z J, Xu X M, Deng W L, et al. A new dimeric iridal
triterpenoid from Belamcanda chinensis with significant
molluscicide activity [J]. Org Lett, 2011, 13(3): 462-465.
Gao B, Ma Y, Zhang L T, et al. Identification and
characterization of the chemical components of Iris
tectorum Maxim. and evaluation of their nitric oxide

inhibitory activity [J]. Rapid Commun Mass Spectrom,

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

2021, 35(1): e8959.

RAEHT, EVAE, Rk, S S ] REE  H5
AR E AR ], E A2, 2024,
26(12): 2082-2091.

Xiong H, Yang Y F, Guo W H, et al. Study on quality
difference between Belamcanda chinensis (L.) DC and Iris
tectorum Maxim. based on chemical chromatogram
analysis, biological activity evaluation and in vivo
distribution rule [J]. J Ethnopharmacol, 2024, 319(Pt 1):
117091.

Seki K, Tomihari T, Haga K, et al. Iristectorones A-H,
spirotriterpene-quinone adducts from Iris tectorum [J].
Phytochemistry, 1994, 37(3): 807-815.

Lamshoft M, Schmickler H, Marner F. Determination of
the absolute configuration of hydroxyiridals by chiroptical
and NMR spectroscopic methods [J]. Eur J Org Chem,
2003, 2003(4): 727-733.

JASLHG, HERE T, ERAE, & BURM OB OREE AL
TR [, HEZIRGE, 2024, 59(2): 136-141.
BEPRY, skEE, Fate, . )IGF R 2
AT [J]. 254, 2009, 32(9): 1392-1394.

SRR, BRBRLL, Wi, S F P BORERAL S Y
s (1) P E YR E, 2005, 15(2): 108-112.
Li S L, Li SN, Tang Y, et al. Ultrafiltration-LC-MS
HPLC for the

isolation of

combined with semi-preparative

simultaneous  screening and lactate
dehydrogenase inhibitors from Belamcanda chinensis [J].
J Sep Sci, 2016, 39(23): 4533-4543.

Liu M C, Yang S J, Jin L H, et al. Chemical constituents of
the ethyl acetate extract of Belamcanda chinensis (L.) DC
roots and their antitumor activities [J]. Molecules, 2012,
17(5): 6156-6169.

TR, B, MEGE. Rl #E AR u s (1]
25253, 2009, 34(22): 2916-2917.

WK, PNBU, BRXK, S, JEEE LN S SR AL A A
SYIIRETT (7). RE 2G4, 2008, 33(7): 782-784.
Huang L, Ma W H, Liu Y Z, et al. Irisdichotins A-C, three
new flavonoid glycosides from the rhizomes of Iris
dichotoma Pall [J]. J Asian Nat Prod Res, 2011, 13(8): 744-
748.

MRFFR, U, WO, . ORI AR LBEFR A4
SRS [1]. HEH, 2022, 45(5): 1114-1118.
Monthakantirat O, De-Eknamkul W, Umehara K, et al.
Phenolic constituents of the rhizomes of the Thai
medicinal plant Belamcanda chinensis with proliferative
activity for two breast cancer cell lines [J]. J Nat Prod,
2005, 68(3): 361-364.

SEAE, FKER, 2R, 5 STl Es



* 1518 *

* —* ﬁ 20254E3 H $B56% $5H  Chinese Traditional and Herbal Drugs 2025 March Vol. 56 No. 5

(32]

[33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

HE [J]. VEBHZRLR AR, 2008, 25(10): 796-799.
W, JRHESR LM . 522 2 R AL A B BB AT
[7]. HHEZY, 2015, 46(21): 3162-3165.

SRS, CLIEIE, EJ0E R, IR SR T T S A A
AT (D 7). FELZ, 2012, 43(12): 2356-2360.
Sabudak T, Isik E, Oksuz S. Lipid constituents of Trifolium
resupinatum var. microcephalum [J]. Nat Prod Res, 2007,
21(9): 828-833.

FAE, ZEE. R AR LA RN R RS
¥ [J]. "FEZ4, 2019, 50(3): 541-545.

Zhang C L, Chen J, Zhao F, et al. Iritectol G, a novel iridal-
type triterpenoid from Iris tectorum displays anti-epileptic
activity in vitro through inhibition of sodium channels [J].
Fitoterapia, 2017, 122: 20-25.

Zhang C L, Hao Z Y, Liu Y F, et al. Polycycloiridals with
a cyclopentane ring from iris tectorum [J]. J Nat Prod,
2017, 80(1): 156-161.

Zhang C L, Wang Y, Zhao F, et al. Rearranged iridal-type
triterpenoids from [ris tectorum [J]. Fitoterapia, 2019,
137: 104193.

R SREMF IS Sirtl IR /N R AR
AIERAERIHURIBETT [D]. PERH: s EEBERERAE, 2023.
Niu X F, Song H X, Xiao X, et al. Tectoridin alleviates
lipopolysaccharide-induced inflammation via inhibiting
TLR4-NF-kB/NLRP3 signaling in vivo and in vitro [J].

[41]

[42]

[43]

[44]

[45]

[46]

Immunopharmacol Immunotoxicol, 2022, 44(5): 641-655.
ZIRWE, HOC, MR, 55 G R R E R B
HIZERIER] (7], 2, 2003, 34(7): 640-641.
Wunigiemu T, Teng F Z, Qin J J, et al. Iristectorigenin A
exerts novel protective properties against airway
inflammation and mucus hypersecretion in OVA-induced
asthmatic mice: Iristectorigenin A ameliorates asthma
phenotype [J]. Phytomedicine, 2022, 104: 154252.
AREERR, FVIES, EOGER, 55 SEWEER AWM
PN RAW264.7 4 L 73 We 2 A% PR ) 8 5 4
[7]. FEZE, 2017, 26(22): 1-3.

Liu D, Wang Q, Yuan W, et al. Irigenin attenuates
injury by
inactivating the mitogen-activated protein kinase (MAPK)
Hum Exp Toxicol, 2023, 42:

lipopolysaccharide-induced acute lung
signaling pathway [J].
9603271231155098.
Abdel-Baki P M, El-Sherei M M, Khaleel A E, et al.
Irigenin, a novel lead from Iris confusa for management of
Helicobacter pylori infection with selective COX-2 and
HpIMPDH inhibitory potential [J]. Sci Rep, 2022, 12(1):
11457.
Xiong L F, Guo W H, Yang Y, et al. Tectoridin inhibits the
progression of colon cancer through downregulating
PKC/p38 MAPK pathway [J]. Mol Cell Biochem, 2021,
476(7): 2729-2738.

[Friesmit X LAF]



