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Chemical constituents and anti-inflammatory activities of Triplostegia glandulifera
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Abstract: Objective To systematically investigate the chemical constituents and in vitro anti-inflammatory activities of the dried
tuberous roots of Triplostegia glandulifera. Method Compounds were isolated and purified by silica gel, Sephadex LH-20, ODS
column chromatography and semi-preparative HPLC. Their structures were identified by physicochemical properties and spectroscopic
data. The cytotoxicity and inhibitory effects on nitric oxide (NO) production were evaluated by CCK-8 assay and Griess method,

respectively. Results Twenty-four compounds were isolated and identified as 3,4-dimethoxybenzyl alcohol-O-[B-D-apiofuranosyl-
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(1 — 6)-B-D-glucopyranoside] (1), sysamarin B (2), primulagenin A (3), oleanolic acid-3-O-[a-L-rhamnopyranosyl-(1 = 3)--D-
xylopyranosyl-(1 — 3)-0-L-rhamnopyranosyl-(1 — 2)-a-L-arabinopyranoside] (4), oleanolic acid-3-O-a-L-arabinopyranoside (5),
caffeic acid (6), ethyl caffeate (7), (2'R,3'R)-2',3"-dihydroxy-4"-methoxy caffeoyl butyrate (8), 5-O-[(E)-caffeoyl]-quinic acid (9),
methyl 4,5-di-O-caffeoyl quinate (10), eugenyl-O-B-D-gucopyranoside (11), rel-(2a,3p)-7-O-methylcedrusin (12), (7S,8R)-erythro-
7,9,9-trihydroxy-3,3"-dimethoxy-8-0-4"-neolignan-4-O-B-D-glucopyranoside (13), (+)-pinoresinol (14), (—)-pinoresinol (15), (+)-
syringaresinol-O-B-D-diglucopyranoside (16), ethyl protocatechuate (17), tangeretin (18), hesperidin (19), (15,35)-1-methyl-1,2,3,4-
tetrahydro-f-carboline-3-carboxylic acid (20), nonialkaloid B (21), strych-novoline (22), 1-(B-D-ribofuranosyl)-1H-1,2,4-triazone
(23), and inosine (24). Compounds 2, 4, 5 and 19 showed significant inhibitory activities against NO production. The ICso values of
compounds 4 and 5 were (23.76 = 1.22) and (23.87 £ 0.23) umol/L, respectively, which were comparable to that of dexamethasone.
Conclusion Compound 1 is a new compound. Compounds 2—5 and 7—24 were isolated from the genus Triplostegia for the first
time. Compounds 2, 4, 5 and 19 possess potent in vitro anti-inflammatory activities.

Key words: Triplostegia glandulifera Wall. ex DC.; anti-inflammatory activity; triplostegia phenolic glycoside A; oleanolic acid-3-O-

a-L-arabinopyranoside; ethyl caffeate; hesperidin
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Fig. 1 Chemical structure of compound 1
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&% 1§ "H-NMR (600 MHz, CD;0D) i
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FIHARAE 1A 1,3,4-=BURG & g 2 A
A IEREE S [0u3.81 (3H,s) M 643.83 (3H, s)].
BC-NMR (150 MHz, CD;OD) i (& 1) &4 DEPT
5 HSQC # 3L IR 20 MifE 5, HET 2 M
HEE, 4 MEHEE 3 AEED. 10 MR E (74
FTE) K ANTFHR QA sp? ). FHEBET oc
131.7 (s)s 113.4 (d). 150.4 (s). 150.2 (s)~ 112.5 (d)
A 122.2 (d) #H—BHIIARME R, H-NMR i
0u4.29 (1H, d,J=7.8 Hz, H-1") 1 545.04 (1H, d, J=
2.5 Hz, H-1") 454 BC-NMR i 2 AP L pis

=1 &4 15 'H-NMR. BC-NMR ¥1E (600/150
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Table 1 'H-NMR, 3C-NMR data for compound 1 (600/150
MHz, CD;0D)

[ OH oc
1 7.08 (d,J =19 Hz) 1317
2 1134
3 150.4
4 150.2
5 6.90 (d, J = 8.1 Hz) 112.5
6 6.94 (dd, J=8.1,1.9 Hz) 122.2
7 481(d,J=11.6Hz),460(d,J=11.6Hz) 716
OCHsz 3.81 (3H,s) 56.5
OCHsz 3.83 (3H,s) 56.5
1 4.29 (1H,d, J=7.8 Hz) 102.8
2 3.22 (1H, m) 75.1
3 3.30 (1H, m) 78.1
4 3.22 (1H, m) 718
5 3.38 (1H, m) 77.0
6 3.62 (1H, dd, J = 11.3, 6.4 Hz), 70.1

4.01 (1H, m)
1" 5.04 (1H,d, J=2.5Hz) 1111
2" 3.94 (1H,d,J=2.5Hz) 78.0
3" 80.6
4" 3.77 (1H,d, J=9.7 Hz) 75.0
3.99 (1H, d, J=9.6 Hz)
5" 3.58 (2H, m) 65.5

5 (6c102.8, 111.1) $EREEMHE 2 ML, 25 1,
W S 1 R B, 5 ORI R L
&%) bretschneideroside CIOIf¥) NMR ##g x Eb &R B,
THEGME AR, FEERETHEW L P LA
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HIAHRLAE 5 (6c146.6) WIR KA, HAED
1 ZH 1 ANHAERES . HMBC i, oy 3.81 (3H,
s, -OMe) 5 dc 150.2 (C-4) WIIZfEMKES, 46
N TEER (8 bretschneideroside C £ 14), iFsL
a1 M C4 AR EAR, Mk
bretschneideroside C R IERUAR. ZEE LA EE R,
WiE BN 3,4-— ALK HEE,

ZEAAY 1 /) 'H-"H COSY #1 HMBC #H%
B g, dE—BuEst 7 Bl HERT, HARRIAH
FKHHEIN T : 'H-"HCOSY ¥ (& 2) # H-4/H-5/H-
6 H-17H-2/H-3"/H-4/H-5"/H-6'. H-1"/H-2"/H-3"{]
fF5M5%, HMBC i (| 2) 5S04 H-
2 5C-6. C-7{55HMx, H-5 5 C-7{5 54K, H-



PER 2026£4 8 B57% B8 Chinese Traditional and Herbal Drugs 2026 April Vol. 57 No. 8

* 2993 »

(0)

N
(@] o0—

0 ) OH

4 OH

v/\;og Fo OH
(
HO 9 OH
—'H-'H COSY ~~ X\ HMBC(H-C) 7"\ ROESY

2 £A&¥ 1/ COSY. HMBC & ROESY X#E5
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6 5 C-2. C4fE5HX, -OMe 5 C-3/C4 f55H
X, H-1'5 C-7 55K, H-1"5 C-6"15 5K,
UESE T RIS iERET C-7 A1, 2 IR (1—-6)
. B TAED 1 TS5 .

WE LS o I K AR AT AL, I 5 SCRRARIE 1)
B A FEA AR BRI IR, et & 1 5 B-D-
HWEES B-D-FHl, S5M% N 3.4- HAHRH
W% -O-[ B-D-WI FEREFE (1 — 6)-B-D- M I 75 2 W ]
2% SciFinder ¥ 22K ZUE SNZA S Y0 N A DL SCRR
RIBRIFED), B RNSEE A, 4 ILE 2.

A 2: AT ER M AR: ESI-MSm/z: 779.6
[M+K]*: 43730 CasHgoOs, AHIATE 8. H-NMR
(600 MHz, CDsOD) §: 5.26 (1H, t, J = 3.8 Hz, H-
12),3.73 (1H, m, H-2), 3.37 (1H, t, J= 9.7 Hz, H-23b),
3.36 (1H, d, J=9.7 Hz, H-23b), 3.28 (1H, brd, J= 11.1
Hz, H-3), 1.30 (1H, m, H-15"), 1.29 (1H, m, H-14"),
1.28~1.32 (10H, m, H-4"-13"), 1.19 (3H, s, -OMe),
1.14 (3H, s, H-27), 1.06 (1H, m, H-15a), 0.91 (3H, d,
J=17.1Hz, H-30), 0.90 3H, d, J = 6.5 Hz, H-29), 0.87
(3H, s, H-25), 0.87 (3H, s, H-26), 0.84 (3H, s, H-24);
I3BC-NMR (150 MHz, CD3s0D) d: 177.3 (C-28), 175.0
(C-1%, 139.9 (C-13), 126.7 (C-12), 78.5 (C-3), 69.8 (C-
2), 66.5 (C-23), 54.7 (C-18), 54.7 (-OMe), 49.2 (C-17),
48.4(C-5),48.2 (C-17),47.9 (C-1), 48.0 (C-9), 40.5 (C-
19), 40.4 (C-20), 38.9 (C-10), 38.5 (C-22), 35.3 (C-2"),
33.6 (C-7), 33.3 (C-14"), 29.2~31.8 (C-4'~9"), 31.6
(C-21), 30.6~30.7 (C-10"~13"), 28.9 (C-15), 25.3 (C-
16), 24.4 (C-11),24.6 (C-27), 24.0 (C-15"), 21.6 (C-30),
19.8 (C-8), 17.9 (C-26), 17.8 (C-25), 17.8 (C-29), 13.9
(C-16"), 14.1 (C-24). LA -H(Hl 5 Skl 2 A —
;O e A 2 N sysamarin B

&Y 3: ABTEERNK; ESI-MS m/z: 457.4

[M—H] ;5 7+~ CioHs003, AMANIEE 6. 'TH-NMR
(600 MHz, CD;0D) d: 5.27 (1H, t, J = 3.7 Hz, H-12),
429 (1H, d, J = 11.2 Hz, H-28b), 3.82 (1H, m, H-16),
3.84 (1H, dd, J = 11.5, 5.3 Hz, H-28a), 3.15 (1H, dd,
J=11.7,4.5 Hz, H-3), 1.19 (3H, s, H-23), 1.06 (3H, s,
H-30), 0.97 (3H, s, H-29), 0.96 (3H, s, H-27), 0.91 (3H,
s, H-26), 0.87 (3H, s, H-25), 0.84 (3H, s, H-24); 13C-
NMR (150 MHz, CDs;OD) ¢: 143.3 (C-13), 123.4 (C-
12), 78.1 (C-3), 75.5 (C-16), 71.5 (C-28), 57.2 (C-5),
47.7 (C-9), 42.9 (C-18), 42.9 (C-14), 40.7 (C-8), 40.7
(C-17), 40.3 (C-4), 39.9 (C-1), 39.7 (C-19), 38.2 (C-
10), 35.0 (C-15), 35.0 (C-21), 34.3 (C-7), 33.7 (C-29),
30.6 (C-20), 29.0 (C-23), 28.9 (C-2), 28.8 (C-27), 27.2
(C-22), 24.4 (C-11), 24.2 (C-30), 19.5 (C-6), 17.8 (C-
26), 16.9 (C-24), 16.0 (C-25). LA EH¥i 5 CikikiE
BRI, S ENEY) 3 4 primulagenin A

& 4: AEA; ESI-MS m/z: 10353 [M+
Na]"; 773N Cs2HsaOror AMEFIFE 11, "H-NMR
(400 MHz, CD;OD) 8: 5.25 (1H, t, J = 3.5 Hz, H-12),
5.20 (1H, d, J = 1.8 Hz, H-1""), 5.19 (1H, d, /= 7.8 Hz,
H-1"), 4.51 (1H, d, J = 5.0 Hz, H-1'), 4.48 (1H, d, J=
7.5 Hz, H-1"), 3.87 (1H, dd, J = 11.8, 5.5 Hz, H-5'),
3.49 (1H, m, H-3), 3.40 (IH, dd, J= 8.7, 4.7 Hz, H-18),
1.26 (3H, s, H-27), 1.25 (3H, d, J= 6.3 Hz, H-6"), 1.25
(3H,d,J=6.3Hz, H-6""), 1.19 (3H, s, H-23), 1.04 (3H,
s, H-24), 1.07 (3H, s, H-25), 1.04 (3H, s, H-30), 0.96
(3H, s, H-29), 0.94 (3H, s, H-26); 13C-NMR (100 MHz,
CD;0D) 6: 181.6 (C-28), 145.5 (C-13), 123.7 (C-12),
106.4 (C-1"), 105.2 (C-1), 102.5 (C-1""), 101.5 (C-
1"), 90.7 (C-3), 83.4 (C-3"), 83.6 (C-2""), 82.5 (C-3"),
76.4(C-2"), 75.7 (C-2"), 74.0 (C-3"), 73.9 (C-4""), 72.8
(C-4"), 72.3 (C-3""), 71.8 (C-2"), 69.9 (C-4"™), 69.9 (C-
5", 69.1 (C-4"), 69.0 (C-5"), 67.0 (C-5"), 64.7 (C-5"),
57.1 (C-5), 49.2 (C-9), 47.9 (C-17), 47.7 (C-19), 42.8
(C-18),42.9 (C-14), 40.6 (C-8), 40.5 (C-1), 40.5 (C-4),
37.9 (C-10), 35.0 (C-15), 33.9 (C-7), 33.9 (C-21), 33.7
(C-29), 31.4 (C-20), 28.9 (C-22), 28.6 (C-23), 27.1 (C-
2), 26.6 (C-27), 24.7 (C-11), 24.7 (C-16), 24.3 (C-30),
19.7 (C-6), 18.2 (C-26), 18.2 (C-6""), 17.9 (C-6"),
17.3(C-24),16.1 (C-25). LA %0 di5 Rk 2 A
— g0, BEETENAY 4 RFFHRE-3-0-[a-L-ML
MRS B, 2 8 35 - (1 — 3)-B-D- ML R A 3 - (1 — 3)-au-L -tk
VR B, 25 4 (1= 2)-o-L- M IR B o A B T o
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a5 AEIEERK R ESI-MS m/z: 603.0
[M—H]; 0 F 3 N CssHseOs, NEFE 8. 'TH-NMR
(600 MHz, CD;0D) §: 5.25 (1H, t, J = 4.1 Hz, H-12),
431 (1H, d, J= 6.8 Hz, H-1), 3.17 (1H, dd, J = 11.8,
4.5 Hz, H-3), 2.89 (1H, dd, J = 4.0, 14.5 Hz, H-18),
1.17 (3H, s, H-27), 1.05 (3H, s, H-23), 0.96 (3H, s, H-
25),0.95 (3H, s, H-26), 0.95 (3H, s, H-30), 0.91 (3H, s,
H-29), 0.85 (3H, s, H-24); '3C-NMR (150 MHz,
CD;0D) ¢: 180.1 (C-28), 143.9 (C-13), 123.7 (C-12),
107.2 (C-1"), 90.7 (C-3), 74.3 (C-2'), 72.8 (C-3"), 69.8
(C-4"), 66.4 (C-5"), 57.2 (C-5), 49.0 (C-9), 47.4 (C-17),
46.9 (C-19), 42.9 (C-18), 41.8 (C-14), 40.2 (C-4), 40.6
(C-8),37.9 (C-10), 37.9 (C-1), 33.6 (C-7), 34.0 (C-22),
33.6(C-29), 31.7 (C-20), 30.0 (C-15), 28.8 (C-23),27.2
(C-2), 26.4 (C-27), 24.5 (C-16), 24.5 (C-21), 23.9 (C-
30), 23.9 (C-11), 19.8 (C-6), 16.9 (C-26), 16.9 (C-24),
16.1(C-25). LA A 5 Sk AR — 5 02), Hids
ENEY) 5 NFFERIR 3-0-a-L-IH BT R AL .

B 6: FEMA; ESI-MS m/z: 179.1 [M—
H] s 13N CoHsOs, AEFIE 6. "H-NMR (600
MHz, CD;0D) d: 7.45 (1H, d, J = 15.8 Hz, H-7), 6.94
(1H, s, H-2), 6.92 (1H, d, J= 8.2 Hz, H-5), 6.77 (1H, d,
J=8.2Hz, H-6), 6.27 (1H, d, J = 15.8 Hz, H-8); 13C-
NMR (150 MHz, CD;0D) §: 168.7 (C-9), 149.4 (C-4),
1472 (C-7), 146.5 (C-3), 128.7 (C-1), 122.9 (C-6),
116.9 (C-8), 115.7 (C-5), 112.9 (C-2). LA F#HE 5
BRARIE B A —FL3), MU R 6 IHERE .

B T: RFEKIA; ESI-MS miz: 207.1 [M—
H]: 43208 CiiHi204, AEFIFE 6. TH-NMR (400
MHz, CD;0D) d: 7.54 (1H, d, J = 15.9 Hz, H-7), 7.04
(1H, d, J=2.1 Hz, H-2), 6.94 (1H, dd, J=8.1, 1.9 Hz,
H-6), 6.78 (1H, d, J = 8.2 Hz, H-5), 6.25 (1H, d, J =
15.9 Hz, H-8), 4.22 (2H, q, J=7.1 Hz, H-1"), 1.32 (3H,
t,J=7.1 Hz, H-2); 3BC-NMR (100 MHz, CD;OD) §:
169.4 (C-9), 149.6 (C-4), 146.9 (C-7), 146.7 (C-3),
127.7 (C-1), 122.9 (C-6), 116.7 (C-5), 115.3 (C-8),
115.2(C-2), 61.6 (C-17), 14.8 (C-2"). LA ¥4 5 ik
RIEFA Y, e A T ANHEER L.

&Y 8: A E RN R; ESI-MS m/z: 335.1
[M+Na]*; 7 72N CiaH 1605, AHAIE 7.TH-NMR
(400 MHz, CD;0D) 6: 7.56 (1H, d, J = 15.9 Hz, H-7),
7.04 (IHd, J=2.1 Hz, H-2), 6.98 (1H, dd, J = 8.2 Hz,
2.1 Hz, H-6), 6.76 (1H, d, J = 8.2 Hz, H-5), 6.31 (1H,

d,J=15.9 Hz, H-8), 4.36 (1H, dd, J=11.3, 5.2 Hz, H-
1'a), 4.30 (1H, dd, J = 11.3, 6.2 Hz, H-1b), 4.31 (1H,
d, J=4.0 Hz, H-3"), 4.06 (1H, m, H-2), 3.71 3H, s, -
OCH3); '3C-NMR (100 MHz, CD;0D) §: 175.3 (C-4"),
168.5 (C-9), 149.6 (C-4), 147.2 (C-7), 146.8 C-3),
131.8 (C-1), 122.8 (C-6), 116.3 (C-5), 115.1 (C-2),
114.8 (C-8), 74.3 (C-3%, 71.6 (C-2"), 68.6 (C-17), 52.7
(-OCHs)o LA EHR 5 SOl E B A — 2051, # e
b &9 8 N (2'R3'R)-2"3"- " F2Fk-4" B A FL Rk
TR,

& 9: FEHAR; ESI-MS m/z: 353.3 [M—
H]™: 731308 CisHis09, ANHLFIE 8. TH-NMR (600
MHz, CD;0D) 6: 7.57 (1H, d, J = 15.9 Hz, H-7"), 7.03
(1H d, J=2.0 Hz, H-2"), 6.94 (1H, dd, J= 8.2 Hz, 2.1
Hz, H-6%, 6.76 (1H, d, J = 8.2 Hz, H-5", 6.30 (1H, d,
J=15.9 Hz, H-8"), 5.35~5.38 (1H, m, H-5), 4.12 (1H,
m, H-3), 3.67 (1H, dd, J = 9.9 Hz, 3.2 Hz, H-4), 2.12
(1H, m, H-6), 2.00 (1H, m, H-2a), 1.95 (1H, m, H-2b);
3C-NMR (150 MHz, CD;OD) &: 181.3 (-COOH),
169.4 (C-9'), 149.5 (C-4"), 146.9 (C-7"), 146.8 C-3"),
127.8 (C-1%), 122.9 (C-6'), 116.6 (C-5", 115.6 (C-8"),
115.2 (C-2'), 77.9 (C-1), 75.1 (C-5), 73.1 (C-4), 72.5
(C-3), 40.7 (C-2), 39.0 (C-6). VL _E¥HE 5 ClkIRiE
BAR—g0, MESEWAEY 9 N 5-O-[(E)-WnHEmE
B E TR

& 10: FEEFA; ESI-MS m/z: 529.2 [M—
H]s 457N CoHoOr2r AMEFIE 14, "H-NMR
(600 MHz, CD;0OD) 6: 7.61 (1H, d, J=15.8 Hz, H-7"),
7.51 (1H,d,J=15.9 Hz, H-7’), 7.04 (1H, d, J=2.1 Hz,
H-2'), 7.02 (1H, d, J=2.1 Hz, H-2"), 6.92 (1H, dd, J =
8.2,2.1 Hz, H-6), 6.79 (1H, dd, J=8.2, 2.1 Hz, H-6"),
6.76 (2H, d, J=8.2 Hz, H-5',5"), 6.30 (1H, d, J=15.9
Hz, H-8"), 6.18 (1H, d, J = 15.9 Hz, H-8'), 5.55 (1H,
m, H-5), 5.12 (1H, m, H-4), 436 (1H, m, H-3), 3.70
(3H, s, -OCH3), 2.32 (1H, m, H-6a), 2.25 (1H, m, H-
6b), 1.99~2.21 (2H, m, H-2a, 2b); '3C-NMR (150
MHz, CD;0D) 6: 175.3 (C-7), 168.7 (C-9"), 168.1 (C-
9", 150.0 (C-4"), 150.0 (C-4"), 147.7 (C-7"), 147.7 (C-
7", 147.1 (C-3"), 146.8 (C-3"), 127.6 (C-1"), 127.4 (C-
1), 123.1 (C-6"), 123.1 (C-6"), 116.5 (C-5%, 116.5 (C-
5™, 115.1 (C-8"), 115.1 (C-8"), 114.4 (C-2"), 114.6 (C-
2"),75.8 (C-1), 74.8 (C-4), 69.2 (C-5), 68.9 (C-3), 53.2
(- OCH3), 38.8 (C-2), 38.4 (C-6). LA ¥ 5 Rk
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EHA T, M e 10 N 4,5-—-0-iHE
P25 TR G

&Y 1. AEECIRY); ESI-MS m/z: 327.2
[IM+H]"; 70138 CieH2O07, AL 6. 'TH-NMR
(500 MHz, CD;0D) ¢: 7.10 (IH, d, J = 8.2 Hz, H-6),
6.85 (1H, d, J= 1.5 Hz, H-3), 6.74 (1H, dd, J=1.5, 8.2,
H-5), 5.99 (1H, m, H-8), 5.08 (1H, dd, J=1.5, 17.1 Hz,
H-9b), 5.06 (1H, dd, J = 1.5, 9.7 Hz, H-9a), 4.86 (1H,
d, J=7.3 Hz, H-1'), 3.87 (1H, d, J= 11.9 Hz, H-6'b),
3.86 (3H, s, -OCH3), 3.72 (1H, dd, J= 4.7, 11.9 Hz, H-
6'a), 3.41 (2H, d, J = 6.7 Hz, H-7); '3C-NMR (125
MHz, CD;OD) §: 151.7 (C-2), 147.2 (C-1), 139.9 (C-
4), 137.4 (C-8), 123.0 (C-5), 119.0 (C-3), 116.9 (C-9),
115.0 (C-6), 103.9 (C-1), 79.1 (C-5"), 78.9 (C-3"), 75.9
(C-2'), 72.3 (C-4"), 63.3 (C-6"), 57.8 (C-OCH3), 41.9
(C-7). VA 3R 5 SOk S A — 2081, Hes et
HW 11 N T E R RE-O-B-D- M IR 4 B

& 12: AERA; ESI-MS m/z: 383.5[M+
Nal*: 73 73N CaoHoaOs, ANHAIEE 9, 'H-NMR (400
MHz, CD;0D) 6: 6.99 (1H, d, J= 1.8, H-2'), 6.87 (1H,
dd, J= 2.0, 8.2 Hz, H-6), 6.80 (1H, d, J = 8.2, H-5"),
6.81 (1H, s, H-4), 6.77 (1H, s, H-6), 5.53 (1H, d, J =
6.2 Hz, H-2), 3.89 (3H, s, 3'-OCH3), 3.81 (3H, s, 7-
OCH3), 3.77 (2H, m, H-3a, 3'a), 3.59 (1H, m, H-5¢c),
3.48 (1H, m, H-3), 2.67 (1H, m, H-5a), 1.84 (1H, m, H-
5b); 13C-NMR (100 MHz, CD;0D) ¢: 149.5 (C-3'),
147.9 (C-7a, 4"), 145.7 (C-7), 134.3 (C-5), 135.2 (C-1"),
130.2 (C-4a), 119.9 (C-6"), 118.1 (C-4), 116.5 (C-5),
114.4 (C-6), 110.9 (C-2'), 89.0 (C-2), 65.7 (C-3a, 3'a),
62.6 (C-5¢), 56.9 (7-OCH3), 56.7 (3'-OCH3), 55.8 (C-
8), 35.8 (C-5b), 33.3 (C-5a). LA FHE 5 ik fikiE 5t
A0, AT 12 N (20,3p)-7-0-F IS
VN

&P 13: AERA; ESI-MS m/z: 541.3 [M+
H]*; 432N CasH36012, AMEHFE 9. 'TH-NMR (500
MHz, CD;0D) ¢: 7.10 (1H, d, J = 8.3 Hz, H-5), 7.08
(1H, d, J= 1.7 Hz, H-2), 6.94 (1H, dd, J=2.0, 8.4 Hz,
H-6), 6.82 (1H, d, J = 8.2 Hz, H-5"), 6.80 (1H, d, J =
2.0 Hz, H-2"), 6.65 (1H, dd, J= 2.0, 8.2 Hz, H-6"), 4.28
(1H, m, H-8), 3.80 (3H, s, 3-OCH3), 3.78 (3H, s, 3-
OCHs), 3.53 (2H, t, J = 6.5 Hz, H-9'), 2.59 (2H, t, J =
7.5Hz,H-7"), 1.80 (2H, m, H-8"); 3C-NMR (125 MHz,
CD;0D) d: 152.1 (C-3"), 150.5 (C-3), 147.5 (C-4),

147.3 (C-4"), 138.4 (C-17), 137.9 (C-1), 121.9 (C-6"),
121.3 (C-6), 119.7 (C-5"), 117.5 (C-5), 114.0 (C-2),
114.0 (C-2%, 103.0 (C-1"), 86.3 (C-8), 78.2 (C-5"), 77.8
(C-3"), 75.0 (C-2"), 73.9 (C-7), 71.5 (C-4"), 62.7 (C-
6"), 62.0 (C-9), 62.2 (C-9"), 56.6 (3-OCH3), 56.5 (3-
OCH3), 35.7 (C-8"), 32.7 (C-7"). VA E%¥ 5 30ikdk
TEHEAR—FR0, WssEh &9 13 2 (78,8R)-7R -
7,99 - =F2 53,3~ — A B -8-0-4"-H K fIF &K -4-0-
B-D- M g 7] 2 B

&) 14: FETEE TR K s ESI-MS m/z: 381.0
[M"‘Nar; ﬁ}%ﬁy‘j C20H20s, X’E’ﬂ?ﬁﬂ)ﬁ 10, 'H-
NMR (600 MHz, CD;0D) ¢: 6.96 (2H, d, J = 2.0 Hz,
H-2, 2", 6.83 (2H, dd, J = 8.1, 2.0 Hz, H-6, 6"), 6.78
(2H, d, J= 8.1 Hz, H-5, 5'),4.72 (2H, d, J= 4.1 Hz, H-
7,7, 425 (2H, dd, J = 9.0, 6.8 Hz, H-9a, 9'a), 3.87
(6H, s, -OCH3), 3.85 (2H, dd, J = 9.2, 3.6 Hz, H-9b,
9b), 3.16 (2H, m, H-8, 8"); '3C-NMR (150 MHz,
CD;0D) 6: 149.7 (C-3, 3%, 147.9 (C-4, 4'), 134.0 (C-1,
1), 120.7 (C-6, 6", 116.3 (C-5, 5), 111.3 (C-2, 2"), 87.7
(C-7, 7%, 72.8 (C-9, 9", 56.6 (-OCH3), 55.6 (C-8, 8"
DL 3 5 SR AR — Y, MUS e A 14
N (+H)-FaHERE.

& 15: FETEE BB K s ESI-MS m/z: 381.0
[M+Nal"; 213N CooH206, AHEHE 10, 'H-
NMR (600 MHz, CD;OD) ¢: 6.85 (2H, d, J = 2.0 Hz,
H-2, 2", 6.72 (2H, dd, J = 8.0, 2.0 Hz, H-6, 6'), 6.67
(2H, d, J= 8.1 Hz, H-5, 5'), 4.61 (2H, d, J= 4.1 Hz, H-
7,7, 4.14 (2H, dd, J = 8.8, 6.8 Hz, H-9b, 9'b), 3.76
(2H, dd, J = 8.8, 6.8 Hz, H-9a, 9'a), 3.76 (6H, s, H-3’,
3"-OCHj3), 3.05 (2H, m, H-8, 8"); '*C-NMR (150 MHz,
CD;0D) 6: 148.9 (C-3, 3", 147.1 (C-4, 4"), 133.3 (C-1,
1),119.9 (C-6, 6", 115.9 (C-5, 5"), 110.9 (C-2, 2"), 87.4
(C-7,7",72.5 (C-9, 9'), 56.2 (-OCH3), 55.1 (C-8, 8").
DL b3 5 SR B A — B2, MU e S 15
N ()R EEE

& 16: AEFA; ESI-MS m/z: 765.1 [M+
Nal*; 733N CssHaeOr5, AEHEE 12, 'H-NMR
(400 MHz, DMSO-ds) 0: 6.64 (4H, s, H-2, 6, 2", 6"),
4.85(2H,d,J=7.3Hz, H-1",1"),4.65 (2H,d, J=3.7
Hz, H-7,7",4.22 (2H, dd, J= 6.0, 5.6 Hz, H-9, 9'), 3.81
(2H, dd, J=9.3, 3.2 Hz, H-9, 9%, 3.74 (12H, 5, 3, 5, 3,
5-OCHs), 3.51 (2H, d, J = 10.5 Hz, H-6", 6", 3.40
(1H, d, J=10.3 Hz, H-6"), 3.05~3.18 (8H, m, H-2"~
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5" 2"'~5""; BC-NMR (100 MHz, DMSO-ds) d: 152.9
(C-3,3", 5,5, 137.8 (C-1, 1), 134.0 (C-4, 4'), 104.5
(C-2, 2%, 104.0 (C-6, 6), 102.9 (C-1", 1), 85.3 (C-7,
7", 77.3 (C-3", 3", 76.6 (C-5", 5, 74.3 (C-2", 2""),
71.5(C-9,9",70.0 (C-4", 4", 61.0 (C-6", 6", 56.8 (3,
3',5,5-OCHs), 53.9 (C-8, 8" LA E¥dE 5 kIR
BAR—HD), MUEEMEY 16 N (+)-THHEE-
O-B-D- XU WR 48] 1 B 17

A 17: BEEKAR; ESIMSm/z: 181.2 [M—
H]: 732N CoH 1004, AHEHIE 5. TH-NMR (400
MHz, CD;OD) §: 7.42 (1H, br s, H-2), 6.95 (1H, dd,
J = 8.1, 2.0 Hz, H-6), 6.78 (1H, d, J = 8.2 Hz, H-5),
422 (2H, q,J=7.1 Hz, H-1"), 1.32 3H, t, J = 7.1 Hz,
H-2"); 3C-NMR (100 MHz, CDsOD) 6: 168.6 (C-7),
151.1 (C-4), 146.3 (C-3), 124.2 (C-1), 122.9 (C-6),
116.5 (C-5), 115.0 (C-2), 61.4 (C-1'), 14.6 (C-2"). LA
T EE S SRR IE AR, S R A 1T
JF LR L1E -

AP 18: RN A ; ESI-MS m/z: 373.1 [M+
HI*: 73N CooH2007, AWIFIEE 11. 'H-NMR
(500 MHz, CD;0D) d: 8.00 (2H, dd, J = 8.6, 1.8 Hz,
H-2',H-6", 7.14 (2H, dd, J=8.5, 1.8 Hz, H-3", 5'), 6.70
(1H, s, H-3), 4.13, 4.05, 3.95, 3.92, 3.90 (15H, s, 5-
OCH3); 3C-NMR (125 MHz, CD;0D) 6: 179.5 (C-4),
164.6 (C-2), 164.0 (C-4), 154.1 (C-7), 150.4 (C-5),
149.3 (C-9), 145.9 (C-6), 139.8 (C-8), 128.7 (C-2', 6"),
124.5 (C-17), 115.7 (C-10), 115.7 (C-3', 5"), 106.9 (C-
3),62.7,62.6,62.2,62.2,55.8 (5X-OCHs). L3
5 SRR E A — 5, MO E) 18 R

&P 19: EERA; ESI-MSm/z: 611.3[M+
H]; 730N CasHaaO1s, AMEAIE 12, 'H-NMR
(500 MHz, DMSO-ds) d: 12.00 (1H, s, 5-OH), 9.09
(1H, s, 3-OH), 6.93 (3H, m, H-2', 5", 6"), 6.12 (2H, m,
H-6, 8), 5.48 (1H, dd, /= 12.2, 3.2 Hz, H-2), 4.96 (1H,
d, J=17.5Hz, H-1"), 4.68 (1H, d, J = 2.7 Hz, H-1""),
3.76 (3H, s, 4-OCH3), 3.20 (1H, m, H-3a), 2.76 (1H,
m, H-3b), 1.07 (3H, d, J = 6.2 Hz, H-6""); 3C-NMR
(125 MHz, DMSO-ds) 0: 197.1 (C-4), 165.2 (C-7),
163.1 (C-5), 162.3 (C-9), 148.0 (C-4'), 146.5 (C-3"),
130.9 (C-1%, 118.2 (C-6", 114.2 (C-2"), 112.1 (C-5"),
103.4 (C-10), 100.7 (C-1"), 99.5 (C-1""), 96.4 (C-6),
95.3 (C-8), 78.4 (C-2), 76.3 (C-3"), 75.6 (C-5"), 73.0

(C-2"),72.1 (C-4""),70.7 (C-3""), 70.3 (C-2""), 69.6 (C-
4", 68.4 (C-5""), 66.1 (C-6"), 55.7 (-OCH3), 42.1 (C-
3), 17.9 (C-6""). LA -H¥im 15 SOk i B A — 5200,
S A 19 IR T .

AW 20: AEEA; ESI-MS m/z: 229.2 [M—
H]; 7 F30N CisHiaN202, AHIFIE 8. 'H-NMR
(400 MHz, CD;OD) §: 7.51 (1H, d, J = 8.0 Hz, H-5),
7.37 (1H, d, J = 8.0 Hz, H-8), 7.18 (1H, t, J= 7.6 Hz,
H-7), 7.08 (1H, t, J= 7.6 Hz, H-6), 4.74 (1H, d, J= 6.8
Hz, H-1), 3.99 (1H, dd, J = 5.2, 12.0 Hz, H-3), 3.50
(1H, dd, J = 5.1, 16.3 Hz, H-4a), 3.06 (1H, m, H-4),
1.79 (3H, d, J = 6.8 Hz, -CH;); '*C-NMR (100 MHz,
CD;0D) 6: 173.7 (C-11), 138.6 (C-8a), 131.4 (C-9a),
127.7 (C-4b), 123.5 (C-7), 120.6 (C-6), 119.2 (C-5),
112.4 (C-8), 108.0 (C-4a), 59.7 (C-3), 51.1 (C-1), 24.6
(C-4),17.2(C-10). LA FHdE 5 iR aE F A —E27,
MO E A 20 9 (18,38)-1-F13E-1,2,3 4- VU & -p-
HEIR-3-FR IR

&9 21: AEFIA; ESI-MS m/z: 2252 [M+
Nal"; 4 F 3N CioH14N2O, A 7. 'H-NMR
(400 MHz, CD;0D) §: 7.50 (1H, d, J = 7.9 Hz, H-4),
7.34 (1H, d, J = 8.1 Hz, H-7), 7.16 (1H, t, J = 7.0 Hz,
H-6), 7.06 (1H, t, J= 7.0 Hz, H-5), 4.88 (1H, m, H-11),
4.14 (1H, dd, J=11.8, 5.6 Hz, H-9), 3.41 (1H, dd, J =
16.4, 5.2 Hz, H-8a), 3.18 (1H, dd, J = 12.0, 2.5 Hz, H-
8b), 1.74 3H, d, J = 6.9 Hz, H-12); '3C-NMR (100
MHz, CD;0D) 6: 138.5 (C-7a), 132.0 (C-2), 128.0 (C-
3a), 122.9 (C-6), 120.5 (C-5), 119.3 (C-4), 112.3 (C-7),
107.1 (C-3), 55.2 (C-9), 49.6 (C-11), 24.9 (C-8), 19.7
(C-12)o LA FHUR 5 SCHRIRIE AR — 5028, %
&9 21 R T HE Y B

&P 22: AEKAK; ESI-MS m/z: 248.1 [M+
Nal*; 7+ F 3N CiHisNOs, AMEAIEE 5. 'H-NMR
(400 MHz, CD;OD) &: 7.18 (1H, s, H-3), 3.90 (1H, t,
J=3.2Hz, H-7), 3.48 (3H, s, -OCH3), 3.48 (1H, m, H-
5),2.65 (1H, m, H-9), 2.40 (1H, m, H-6b), 2.24 (1H, m,
H-8), 1.61 (1H, m, H-6a), 1.26 (3H, d, J= 6.9 Hz, CH3-
10); *C-NMR (100 MHz, CD;OD) 6: 175.8 (C-1),
168.0 (C-11), 134.3 (C-3), 111.2 (C-4), 74.0 (C-7), 51.8
(C-OCH3), 48.1 (C-9), 47.6 (C-8), 44.2 (C-6), 35.9 (C-
5), 14.8 (C-10). LA FZ0dfs 5 SRS FE A — 29,
% LAY 22 R T R

&) 23: SRS & (B ; ESI-MS m/z:
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202.1 [M+H]"; 41308 CHIN3Os, AR 4,
'H-NMR (500 MHz, CD;0D) §: 8.35 (1H, s, H-3), 8.21
(1H, s, H-5), 5.99 (1H, d, J= 6.3 Hz, H-1"), 4.77 (1H,
t,J = 5.7 Hz, H-4"), 4.37 (1H, dd, J = 5.0, 3.0 Hz, H-
3'), 4.20 (1H, d, J = 2.7 Hz, H-2"), 3.89 (1H, dd, J =
12.5,2.5 Hz, H-5"), 3.76 (1H, dd, J = 12.6, 2.6 Hz, H-
5b); 13C-NMR (125 MHz, CD;OD) 6: 153.7 (C-5),
142.2 (C-3), 91.5 (C-1), 88.4 (C-4"), 75.7 (C-2"), 72.9
(C-3",63.7(C-5"). LA #5530kl S A — 3 B,
W B A W) 23 4 1-(B-D-ribofuranosyl)-1H-1, 2, 4-
triazone.

EY) 24: FEOEHIRS: & (FREE); ESI-MS m/z:
291.0 [M+Na]*; 273N CioH12N4Os, AHAIE
7. 'H-NMR (500 MHz, CD;OD) J: 8.34 (1H, s, H-8),
8.21 (1H, s, H-2), 5.60 (1H, d, J = 6.4 Hz, H-1"), 4.77
(1H, t,J=5.1 Hz, H-2"), 4.36 (1H, t, J= 5.1 Hz, H-3"),
4.18 (1H, d, J=2.6 Hz, H-4), 3.89 (1H, dd, J = 12.5,
2.5 Hz, H-5b), 3.76 (1H, dd, J = 12.5, 2.7 Hz, H-5"a);
BC-NMR (125 MHz, CD;OD) ¢: 157.8 (C-6), 153.7
(C-4), 150.3 (C-8), 142.2 (C-2), 127.2 (C-5), 91.5 (C-
1'), 88.4 (C-4"), 75.7 (C-2"), 72.9 (C-3"), 63.7 (C-5").
DL 3 5 SRR B AR — BB, MU e S 24
liINE RS
4 ATEMENRK
4.1 ZHEESE SR

KH CCK-8 LM EPRT RAW264.7 4L
FPE, 4% 1X 105 AN /mL 4 2 K o Bk K
RAW264.7 4Hig B FI7E 96 FLAR T, T 37 CHffuks
FEAETWEE, 24 h JEFARIMKREE (160, 80+ 40, 20
10 5 umol/L) HIHLEH 53 AL BRI 24 h, SO
CCK-8 i7fll, IRAIEOLIFE 1.5h JF7E 450 nm P
AEIEROGE (4), YIRS,

4.2 NO KENE

K H Griess 7%l 72 tL & ¥ X LPS | 3
RAW264.7 0= 2 5E R+ NO FIsZm . 3% 2X
105 N/mL F 40 A 255 BEKE T AE K RAW264.7 4]
WIERAE 24 FLHH . 500 pL/ALIE & 24 h 5 2050
ANFAPEZS (200 104 5 umol/L) FIAS BV FE B4k &
¥, AR 2h FEIO 1 pg/mL LPS ¥ RAW264.7
g0M, 24h J5ELA0 _EIERNN Griess iRV SITE
540 nm Kb E Ao DLV AR BNbRAE A RS 21 &
IR (1~100 pmol/L) SAFEALKR, A ENHAAR,
ot bR 28, SRAFERIE [N FE o ARAAE S 1 4 {H,

bR I 28T SRR ER R VR, DA R NO [14=
K, 25 FH Origin 2021 HAFATHE %
FMHERE  (median inhibition concentration, ICsg)
43 JEMER

F CCK-8 EMIE &% HARMA VIR RAW264.7
M. GRER, =i a Q~5 #
80 umol/L Jz DA Lk fE 2 — e A g tt, Rtk
HU 104 20 40 pmol/L #HATHT R IEMETE; LA
(1. 6~24) £ 160 pumol/L VLR X 40 B A73% K T &
FROM, AP FILE 80%LL L, HEEET 20, 40, 80
umol/L FFEFT R IEVEVFAT . L DXMS A FH 4% /E,
HFIRS R 4 MRIEEEENLEY, Hhs
V4. 5. 19 2 RIREEADCHERNE] NO B, BRIt
R A P Bl 25 25 7k P B AR T Z Tk s (B 3D, B ik
HEY) ICso H I 2.

50m

T T
40_ T *k
T *%
— EEE
1 30-
f or l PR
o
=) kkk EE
\3 f% ok I T
O 20+
Z

FHE HiH Dex 102040102040 102040 20 40 80
2/(umol-L™4/(umol-L™")5/(umol-L™") 19/(umol-L7")

xR #P<0.01; SHMAIMEL: "P<0.05 "P<0.01
**P<<0.001.
#P < 0.01 vs control group; *P <0.05 *P<0.01 ™ P<0.001 vs

model group.
3 kAW 2. 4. 55119 Xt LPS 55 RAW264.7 458
=4 NO B2
Fig. 3 Effects of compounds 2, 4, 5 and 19 on NO
production in LPS-induced RAW264.7 cells

5 e

WS R R LA, FL2 R Rl R &
Suiel BH, PRI T HIER R SR KR . A
FXT S 85% LBEHE U HIBE IR £ Be AL 5 1E T
REE AT R 5, LS EEY) 24 4, HidE =
ik (2~5), WPEEHNEE (6~11). KRIEZEHE
(12~16). ByFRE (17). B2 (18, 19). £
BE (20~22) RAZHEFE (23, 24) FZPhaiikR
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M, £E TS EED ARy Z R CAT

*x2 AR LPS iF5S RAW264.7 HHAEFEA NO K1)
2l (x+s,n=23)
Table 2 Inhibitory effects of test compounds on NO
secretion in LPS-induced RAW 264.7 macrophages

(x+s,n=3)

&Y ICso/ (umol L) | 1bEH  ICso/ (wmol L72)
1 54.25+0.79 13 >50
2 31.52+0.22 14 >50
3 41.4942.40 15 46.971+1.42
4 23.76+1.22 16 >50
5 24.87+0.23 17 49.744+0.29
6 47.09£2.19 18 4252+4.10
7 >50 19 31.16+1.29
8 >50 20 >50
9 >50 21 >50
10 >50 22 >50
11 >50 23 >50
12 >50 24 >50
DXMS 12.46+0.99

TR, W M. KRR, KEFE. =R AE
VIR i3 B A B . Brafb. S SOE R 7
RSBGPS, BTk, ABFRIT B ARIMIT
RIGVESIE, B 7EIBN S LR D) i,
NI G ST R SRR R

PR ANV A TR I B R, T
RRE R PRI R 2 Fhii®s), SR E KT KA
LA R 2 AT 25 R BB s 7). R
R EE I R AR BT 2 38 PE 7y O BN A BT 23 K
I EZ 57 AHEFUR A LPS %S RAW264.7 4l
RIS A& AT RSN 2 TEPE RN
CERIEIR, SRR AY 2. 4. 5 KIEFRILED
19 BA BRI T 205 1

=AY 24 4. 5 BoRBORIRIMT RGN,
HA &Y 4. 5 VR R EE 5B 25 1 ZE KA AH
b, WHAB =R (Wt 3) RFRBH M
BRI GG EHRHES T, =R S
P2 i PE AT R H R I R A 5 B4 A YA
KB, AW 2. 4. ST I PEIES LY
RIE, HEAT C-3. C-28 ZimMEAIs; thad 3
HAR I Ab 2D HLAT 5w B3 M X 8, T RE SR
TR . ER A YF, (ED) 19 SRR
PUATENE, AW 18 LU RIG M . BEEDT A I5 18

W AB AR KL C HRAERET, LEY)
19 f] A/B W& & Fadk SRS, AHRTHKEE
iR SRR ARA R MLEY) 18 (1 B
AR SRR R BN T, TR HSS
=R AV Z IR AR E . BT
FH, HTEEESMATELINEIEIA, RHAE
B PRI VE 1 FE B LA T AHOS . S S LA Itk
MR B, K EERR T T B L HEAR R ORI MY
%, HRAE a5 5EYE AR Pl
P 2 5 TEER B L S0 < B JORE E B kB,
HMEZT, il AN R S YA T AR
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Yy, TEARTFFLE R A ARG B2 MR IER
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WZGR0CS BARE B ARRANIGAE: FiLaw 1
HIR B — L F 8 T RS BRIy P . 2
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PR O LV R, R B B 22 R e R B NEE ) R
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MBEFR AR FAREGEA G R
SE 3
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