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Abstract: Objective To investigate the chemical constituents from the rhizomes of Paris tengchongensis Y. H. Ji, C.J. Yang & Y. L.
Huan (Melanthiaceae) and their antibacterial and antifungal activities. Methods The separations and purifications were taken by
HPD100 macroporous resin, normal phase silica gel, reversed-phase (RP) Cis silica gel, Sephadex LH-20 gel chromatography, and
semi-preparative high-performance liquid chromatography (HPLC). The chemical structures of the isolated compounds were
determined by combining spectroscopic data of nuclear magnetic resonance (NMR), mass spectrum (MS), etc. These isolates were
tested for antibacterial and antifungal activities by microdilution method. Results A total of 16 compounds were isolated and
identified from 70% ethanol extract of the rhizomes of P. tengchongensis, which were identified to be parisvanioside A (1), kingianoside
K (2), 7-oxodioscin (3), pariposide A (4), parisvanioside B (5), parisrugoside H (6), (25R)-17a-hydroxyspirost-5-en-3p-yl O-B-D-
glucopyranosyl-(1—4)-O-[a-L-rhamnopyranosyl-(1—2)]-B-D-glucopyranoside (7), ophiopogonin C’ (8), gracillin (9), paris saponin I
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(10), paris saponin II (11), paris saponin VI (12), pennogenin 3-O-f-chacotrioside (13), paris saponin H (14), paris saponin VII (15),
and B-ecdysterone (16). Compound 3 and 5—15 exhibited strong inhibitory effects against Epidermophyton floccosum, with MICso
(50% minimun inhibitory concentration) values ranging from 0.07 to 93.60 umol/L; Compound 5—15 exhibited strong inhibitory
effects against Trichophyton rubrum, with MICso values ranging from 0.06 to 73.08 umol/L; Compounds 3, 5—8 and 10—15 exhibited
very strong inhibitory effects against Microsporum gypseum, with MICso values ranging from 0.04 to 69.92 pmol/L. Conclusion
Compounds 1—7 are isolated from P. tengchongensis for the first time. Compounds 7, and 12—15 can inhibit 100% the fluconazole-
resistant strain of Candida albicans. Compound 11 has the best antifungal effect on Epidermophyton floccosum, MICso=(0.07 £ 0.004)
umol/L. Compound 11 has the best antifungal effect on Trichophyton rubrum, MICso=(0.06+0.003) umol/L. Compound 11 has the
best antifungal effect on Microsporum gypseum, MICso=(0.04 £ 0.001) umol/L. The steroidal saponins in this plant have the potential
to treat skin and invasive fungal infections.

Key words: Melanthiaceae; Paris tengchongensis Y. H. Ji, C.J. Yang & Y. L. Huan; steroidal saponins; antibacterial and antifungal

activities; 7-oxodioscin; paris saponin 11
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Fig. 1 Chemical structures of compounds 1—16
Huang, FLiFARA (YJ2021050) fRAZFHEFRERE (23 @) AIT3-2 (123 g). T3-1 SEERAGRE (Z

B W 7E I i AR A 2
2 R=EENE

M AT ZE (3 kg) BRE, hN 70%Z K%
(3L) 60 CHEFAEHFEI 6 X (BRI 1h), JE, HUjE
W, 60 Cok B, fAHIEEE (660.0g),
K (UL V&, 47 B S ARAA S BEER 40
AIE T B BIZEEL 5 U0, 60 CUEIk4E, 7540 ik
2y (118.1mg). BERE e (3.1g) FIIE T %
oy (182.0g). WIE T EEERR S (170.2g) A 4L 7%
KR, i HPD100 KALW A, £ BE-K
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(4.9 mg, ®r=21.4 min) F1 14 (11.7 mg, &=27.0
min). T3 (22.7g) % RP Cig iRk (13153 T3-1

AHRE-HEE 150 110 1) 53] T3-1-1 (57.9mg).
T3-1-2 (567.8mg) Al T3-1-3 (34.7mg) 3 N4,
T3-1-1 i Sephadex LH-20 %A (FHEE) M
HPLC (HE-7K 77 © 23) 73 B A3 246 &4 1(1.1
mg, (r=25.5min). 4 (5.7 mg, tr=32.4min). 7 (2.8
mg, R=223min) 112 (19.1 mg, ®=r=23.7min).
T3-1-2 1] Sephadex LH-20 A (43  FHEE) % HPLC
(FFBE-/K 83 1 17D /rEsaifb B 2AY 5 (1.1 mg,
®R=32.5min)\ 6 (1.1 mg, %&=23.0min). 3 (0.9 mg,
®R=29.3min) 13 (269 mg, r=25.7 min). T3-1-
34 HPLC (FFEE-/K 68 : 32) /rEaifb 5152tk &4
2 (0.5mg, ®/R=342min). T3-2 ZRERAFEGIE (&
Hke-FlE 15 0 11 1 1) /95 T3-2-1 (88.5mg). T3-
2-2 (1.0g) A1T3-2-3 (10.1mg) 3 4. T3-2-1 H
Sephadex LH-20 %Lt (MeOH) J HPLC (H
fE-7K 85 1 15) /rEAk RN EY) 8 (3.5 mg, k=
25.0min). T3-2-2 4 RP Cis ik RAE A% (80.7mg) ¢
HPLC (ZJi-7K 45 & 55) 4 B4 i3 21654 11 (6.7
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mg, ®R=179min) 19 (52mg, ®r=21.6min), T3- 2’/ kingianoside K.
23 @ REELR (FED 545710 (9.1 mg). &y 3. B LEMEHh R, 527N

3 FMEE

wE®m 1. B LEMBH KR, 77N
C39Hs30140 ESI-MS m/z: 774 [M+Na]", [a]5-19.2 (¢
0.10, MeOH). 'H-NMR (500 MHz, pyridine-ds) d: 6.64
(1H, d, J=8.6 Hz, H-7), 6.37 (1H, brs, H-1"), 6.29 (1H,
d, J = 8.6 Hz, H-6), 5.47 (1H, m, H-11), 4.88 (1H, d,
J=17.3 Hz, H-1"), 4.26 (2H, m, H»-6"), 1.74 (3H, d, J =
6.2 Hz, H3-6"), 1.20 (3H, s, H3-19), 1.04 3H, d, /= 6.7
Hz, H3-21), 0.87 (3H, s, H3-18), 0.65 (3H, d, /J=4.7 Hz,
H3-27); 'BC-NMR (125 MHz, pyridine-ds) J: 143.7 (C-
9), 136.4 (C-6), 130.5 (C-7), 119.1 (C-11), 109.2 (C-
22),101.7 (C-1"), 100.7 (C-1"), 82.7 (C-5), 80.5 (C-16),
79.3 (C-3"), 77.9 (C-5"), 77.5 (C-8), 77.2 (C-2"), 74.0
(C-4"),73.5(C-3),72.6 (C-3"),72.2 (C-2"),71.3 (C-4"),
69.2 (C-5"), 66.7 (C-26), 62.1 (C-6"), 61.3 (C-17),48.3
(C-14),42.1 (C-20), 41.3 (C-13), 41.2 (C-12), 38.4 (C-
10), 33.3 (C-4), 32.8 (C-1), 31.5 (C-23), 30.3 (C-25),
29.6 (C-15), 29.2 (C-2), 28.9 (C-24), 25.3 (C-19), 18.5
(C-6"),17.0 (C-27), 16.9 (C-18), 14.3 (C-21). LA L%k
I 5 SCHRIRE B R A — 200, SOEE A 1N
parisvanioside A

E®m 2. BBELEMKH K, 77N
Cu4He30170 ESI-MS m/z: 891 [M+Na]", [a]5-55.8 (¢
0.11, MeOH). 'H-NMR (500 MHz, pyridine-ds) 6: 5.74
(1H, brs, H-6), 6.30 (1H, brs, H-1"), 5.92 (1H, brs, H-
1'),4.93 (1H, m, H-1"), 4.32,4.23 (2H, m, H»-6"), 4.25,
4.16 (2H, m, H»-5""), 1.75 (3H, d, J = 5.9 Hz, H3-6"),
1.13 3H, d, J = 6.8 Hz, Hs-21), 1.10 (3H, s, H3-19),
0.83 (3H, s, H3-18), 0.66 (3H, d, J = 4.3 Hz, H3-27);
BC-NMR (125 MHz, pyridine-ds) d: 200.7 (C-7), 164.9
(C-5), 126.1 (C-6), 109.4 (C-1""), 109.1 (C-22), 101.6
(C-1",100.2 (C-1"), 86.5 (C-4""), 82.5 (C-2""), 80.8 (C-
16), 77.7 (C-2"), 77.5 (C-3""), 76.8 (C-3), 76.8 (C-3'),
76.8 (C-5"), 76.7 (C-4"), 73.9 (C-4"), 72.6 (C-3"), 72.4
(C-2"), 69.3 (C-5"), 66.6 (C-26), 62.3 (C-6), 61.7 (C-
17), 61.2 (C-5""), 49.8 (C-14), 49.6 (C-9), 44.8 (C-8),
41.7 (C-20), 41.0 (C-13), 38.6 (C-4), 38.5 (C-10), 38.5
(C-12), 36.2 (C-1), 34.1 (C-15), 31.6 (C-23), 30.4 (C-
25), 29.5 (C-2), 29.0 (C-24), 20.9 (C-11), 18.4 (C-6"),
17.1 (C-27), 16.8 (C-19), 16.2 (C-18), 14.9 (C-21). VA
I 5 SRR TE B s A —E, WS R A )

CasH70017, [a]¥~18.7 (¢ 0.18, MeOH), ESI-MS m/z:
907 [M+Na]". 'H-NMR (500 MHz, pyridine-ds) J:
6.40 (1H, brs, H-1"), 5.84 (1H, brs, H-1""), 5.76 (1H, s,
H-6), 1.74 (3H, d, J= 6.2 Hz, H3-6""), 1.62 (3H, d, J =
6.0 Hz, H3-6"), 1.12 (3H, d, J = 6.9 Hz, H3-21), 1.10
(3H, s, H3-19), 0.82 (3H, s, H3-18), 0.66 (3H, d, /= 4.8
Hz, H3-27); '*C-NMR (125 MHz, pyridine-ds) 6: 200.8
(C-7), 165.0 (C-5), 126.0 (C-6), 109.0 (C-22), 102.6 (C-
1", 101.6 (C-1"), 100.2 (C-1"), 81.1 (C-16), 78.3 (C-
4", 77.6 (C-5"), 77.2 (C-2"), 76.8 (C-3"), 76.5 (C-3),
73.8 (C-4""),73.6 (C-4"), 72.5 (C-3""), 72.4 (C-3"), 72.3
(C-2"), 72.2 (C-2"), 70.2 (C-5""), 69.2 (C-5"), 66.5 (C-
26), 61.6 (C-17), 61.0 (C-6"), 49.7 (C-14), 49.5 (C-9),
44.7 (C-8), 41.7 (C-20), 40.9 (C-13), 38.6 (C-4), 38.5
(C-10), 38.4 (C-12), 36.2 (C-1), 34.1 (C-15), 31.5 (C-
23), 30.3 (C-25), 29.5 (C-2), 28.9 (C-24), 20.8 (C-11),
18.4 (C-6""), 18.2 (C-6"), 17.0 (C-19), 16.8 (C-27), 16.2
(C-18), 14.9 (C-21). LA B 5 SClR IR IE B E A
— 802, HEEEWEY 3 N TR EBIE .
twEY 4. B LERB KR, 7 T7+AN
C3oHe0O145 [a]2~78.8 (¢ 0.10, MeOH), ESI-MS m/z:
775 [M+Na]*. 'H-NMR (500 MHz, pyridine-ds) o:
6.49 (1H, d, J= 8.5 Hz, H-7), 6.37 (1H, d, J= 1.2 Hz,
H-1"), 6.22 (1H, d, J = 8.5 Hz, H-6), 4.88 (1H, d, J =
7.3 Hz, H-1"), 1.74 (3H, d, J= 6.2 Hz, H3-6"), 1.08 (3H,
d, J=6.9 Hz, H3-21), 0.93 (3H, s, H3-19), 0.88 (3H, s,
Hs-18), 0.66 (3H, d,J=5.8 Hz, H3-27); *C-NMR (125
MHz, pyridine-ds) J: 136.1 (C-6), 130.7 (C-7), 109.3
(C-22), 101.9 (C-1"), 101.1 (C-17), 82.2 (C-5), 80.9 (C-
16), 79.6 (C-3"), 78.7 (C-8), 78.1 (C-5"), 77.5 (C-2"),
74.2 (C-4"), 74.0 (C-3), 72.8 (C-3"), 72.5 (C-2"), 71.6
(C-4", 69.4 (C-5"), 66.9 (C-26), 62.8 (C-17), 62.4 (C-
6"), 51.8 (C-9), 51.5 (C-14), 42.3 (C-13), 41.5 (C-20),
39.6 (C-12), 37.6 (C-10), 35.0 (C-1), 34.5 (C-4), 31.8
(C-23), 30.6 (C-25), 29.2 (C-2), 29.2 (C-24), 29.1 (C-
15), 23.2 (C-11), 18.7 (C-19), 18.2 (C-6"), 17.3 (C-27),
17.0 (C-18), 14.9 (C-21). VA% 5 Ck s £s
FEAR—E3), S LAY 4 4 pariposide A .
&Y 5. B LERB K, 217N
CasH70015, [a]¥—53.4 (¢ 0.19, MeOH), ESI-MS m/z:
921 [M+Na]*. 'H-NMR (800 MHz, pyridine-ds) o:
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6.50 (1H, d, J= 8.5 Hz, H-7), 6.35 (1H, d, J= 8.5 Hz,
H-6), 6.32 (1H, brs, H-1"), 5.81 (1H, brs, H-1""), 4.78
(1H, d, J= 7.1 Hz, H-1"), 1.74 (3H, d, J = 6.1 Hz, Hs-
6'"), 1.61 (3H, d, J= 6.2 Hz, H3-6"), 1.10 (3H, d, J =
6.9 Hz, H3-21), 0.94 (3H, s, H3-19), 0.89 (3H, s, H3-18),
0.67 (3H, d, J=5.0 Hz, H3-27); '3C-NMR (200 MHz,
pyridine-ds) o: 135.2 (C-6), 130.2 (C-7), 109.0 (C-22),
102.3 (C-1""), 101.5 (C-1"), 100.3 (C-1"), 81.9 (C-5),
80.4 (C-16), 78.3 (C-8), 77.9 (C-4"), 77.2 (C-2"), 76.2
(C-5"), 73.5 (C-4'"), 73.5 (C-4"), 73.3 (C-3), 72.2 (C-
3"),72.1 (C-3""),72.0 (C-2""),71.9 (C-2"), 69.9 (C-5"),
69.0 (C-5""), 66.4 (C-26), 62.2 (C-17),60.6 (C-6"), 51.3
(C-14), 51.0 (C-9), 41.9 (C-13), 41.0 (C-20), 39.1 (C-
12), 37.0 (C-10), 34.5 ( C-1), 33.9 (C-4), 31.3 (C-2),
30.0 (C-25),29.5(C-23),28.7 (C-15),28.5(C-24),22.8
(C-11), 18.1 (C-6""), 18.0 (C-19), 17.8 (C-27), 16.8 (C-
18), 16.5 (C-6"), 14.4 (C-21). LA -0k 5 kiR E %
P FEAR—F 0O, K E A 5 N parisvanioside B

& 6: HELEMEBM K, TN
CuHe6017, [a]s-74.5 (¢ 0.08, MeOH), ESI-MS m/z:
889 [M+Na]'s 'H-NMR (800 MHz, pyridine-ds) o:
6.41 (1H, s, H-1"), 6.29 (1H, s, H-6), 5.92 (1H, s, H-
1'),4.95(1H, d,J=7.5Hz, H-1),1.79 3H, d, J= 6.0
Hz, H3-6"), 1.33 (1H, s, H-19), 1.13 (3H, d, /= 7.0 Hz,
H3-21), 0.83 (3H, s, H3-18), 0.67 (3H, d, /= 5.2 Hz, Hs-
27); 3C-NMR (200 MHz, pyridine-ds) : 185.3 (C-7),
161.1 (C-5), 133.0 (C-9), 126.7 (C-6), 109.3 (C-1""),
109.1 (C-22), 102.6 (C-1"), 101.5 (C-1") 86.4 (C-4""),
82.4 (C-2'), 81.8 (C-16), 77.9 (C-4"), 77.6 (C-3), 77.3
(C-3"), 76.7 (C-3"), 76.7 (C-2"), 76.7 (C-5"), 73.8 (C-
4", 72.4 (C-3"), 72.3 (C-2"), 69.2 (C-5"), 66.5 (C-26),
62.2 (C-5""),61.1 (C-6),60.2 (C-17),47.9 (C-14), 42.1
(C-10), 42.0 (C-20), 40.4 (C-13), 38.4 (C-4), 35.5 (C-
12), 34.4 (C-1), 32.9 (C-15), 31.6 (C-23), 31.5 (C-25),
30.3 (C-2), 29.7 (C-24), 23.9 (C-11), 23.2 (C-19), 18.4
(C-6"), 18.2 (C-27), 17.0 (C-18), 15.8 (C-19). LA %k
I 5 SCHR R TE B He AR — 30, MUE R G 6 v
parisrugoside H.

& 1. BELERBR K, 52 TAN
CssH7,018, [a]y—40.4 (¢ 0.20, MeOH), ESI-MS m/z:
923 [M+Na]*. 'H-NMR (800 MHz, pyridine-ds) J:
6.38 (1H, s, H-1"), 5.28 (1H, brd, /= 4.1 Hz, H-6), 5.01
(1H, d, J= 7.5 Hz, H-1"), 1.76 (3H, d, J = 6.3 Hz, Hs-

6"), 1.23 (3H, d, J=7.2 Hz, H3-21), 1.05 (3H, s, H-19),
0.95 (3H, s, Hs-18), 0.67 (3H, d, J = 6.0 Hz, H3-27):
13C-NMR (200 MHz, pyridine-ds) J: 140.5 (C-5), 121.5
(C-6), 109.6 (C-22), 104.2 (C-1""), 101.5 (C-1"), 101.0
(C-1"), 89.9 (C-17), 89.7 (C-16), 82.4 (C-4'),79.4 (C-
5", 78.0 (C-3"), 77.6 (C-3), 77.6 (C-3"), 77.4 (C-2"),
77.0 (C-5"), 74.7 (C-2""), 73.9 (C-4"), 72.6 (C-3"), 72.3
(C-2"), 71.5 (C-4""), 69.2 (C-5"), 66.6 (C-26), 62.4 (C-
6""), 62.2 (C-6'), 52.7 (C-14), 49.9 (C-9), 44.9 (C-20),
44.5 (C-13), 38.7 (C-4), 37.3 (C-1), 36.9 (C-10), 32.1
(C-7), 31.8 (C-15), 31.5 (C-12), 31.4 (C-8), 30.3 (C-
25), 30.1 (C-2), 29.9 (C-23), 28.5 (C-24), 20.7 (C-11),
19.2 (C-19), 18.4 (C-6"), 17.0 (C-27), 16.9 (C-18), 9.5
(C-21). DL EEGHE 5 SOkl Bds Fe A — ), i
YEWAED T N (25R)-170-F2 KU K -5- 45 -3 -3
O-B-D- M, 6 4 2 Kt 3 -(1—4)-O-[ - L- M i 5 28 3 -
(1—2)]-B-D-MH Wpe 6] 4 B 7

& 8: HELERK K, 47NN
C30Hs2012, [a]5-66.8 (¢ 0.21, MeOH), ESI-MS m/z:
745 [M+Na]*. 'H-NMR (500 MHz, pyridine-ds) o:
6.36 (1H, d, J = 1.0 Hz, H-1"), 5.29 (1H, brd, J = 5.5
Hz, H-6), 5.02 (1H, d, J = 7.2 Hz, H-1"), 1.76 (3H, d,
J=6.2Hz, H3-6"), 1.12 (3H, d, J="7.0 Hz, H3-21), 1.03
(3H, s, H3-19), 0.80 (3H, s, H3-18), 0.67 (3H, d, J=5.5
Hz, H3-27; 13C-NMR (125 MHz, pyridine-ds) 5: 140.9
(C-5), 121.8 (C-6), 109.3 (C-22), 102.1 (C-1"), 100.4
(C-1"), 81.2 (C-16), 79.7 (C-2"), 78.3 (C-3), 78.0 (C-3),
77.9 (C-5"), 74.2 (C-4"), 72.9 (C-3"), 72.6 (C-2"), 71.8
(C-4"), 69.6 (C-5"), 66.9 (C-26), 62.9 (C-17), 62.9 (C-
6), 56.7 (C-14), 50.3 (C-9), 42.0 (C-20), 40.5 (C-13),
39.9 (C-12), 39.0 (C-4), 37.5 (C-1), 37.2 (C-10), 32.3
(C-7), 32.3 (C-15), 31.9 (C-23), 31.7 (C-8), 30.6 (C-
25), 30.2 (C-2), 29.3 (C-24), 21.2 (C-11), 19.5 (C-19),
18.7 (C-6"), 17.4 (C-27), 16.4 (C-18), 15.1 (C-21). Lk
R EE S SRR TE H R A, WS E A
8 NEARH C.

e 9. HETLTERHE K, 4 FRKN
CssH72017, [a]¥-127.6 (c0.18, MeOH), ESI-MS m/z:
907 [M+Na]". 'H-NMR (500 MHz, pyridine-ds) ¢:
6.40 (1H, brs, H-1"), 5.30 (1H, brd, J = 5.1 Hz, H-6),
5.11 (1H, d, J= 7.8 Hz, H-1""), 4.95 (1H, d, J= 7.2 Hz,
H-1'), 3.96 (1H, m, H-3), 1.77 (3H, d, J = 6.2 Hz, H3-
6", 1.14 3H, d, J = 7.0 Hz, H3-21), 1.10 3H, s, H;-



FED 20244E3H $55% BS5H  Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 5

= 1471 -

19), 0.82 (3H, s, H3-18), 0.69 (3H, d, J = 5.1 Hz, H3-
27); BC-NMR (125 MHz, pyridine-ds) d: 140.8 (C-5),
121.9 (C-6), 109.3 (C-22), 104.6 (C-1""), 102.3 (C-1"),
100.0 (C-1"), 89.6 (C-3"), 81.1 (C-16), 78.8 (C-5""), 78.6
(C-3", 77.9 (C-3), 77.7 (C-5%, 77.0 (C-2"), 75.0 (C-
2", 74.2 (C-4"), 72.8 (C-3"), 72.5 (C-2"), 71.5 (C-4""),
69.6 (C-4"), 69.6 (C-5"), 66.9 (C-26), 62.9 (C-17), 62.4
(C-6"), 62.4 (C-6'), 56.7 (C-14), 50.3 (C-9), 42.0 (C-
20), 40.5 (C-13), 39.9 (C-12), 38.7 (C-4), 37.5 (C-1),
37.1 (C-10), 32.3 (C-7), 32.2 (C-15), 31.8 (C-8), 31.7
(C-23), 30.6 (C-25), 30.1 (C-2), 29.3 (C-24), 21.1 (C-
11), 19.4 (C-19), 18.7 (C-6"), 17.4 (C-27), 16.4 (C-
18), 15.1(C-21). PA_E 3 5 SOk il Bl 2 A —
B8], WS AT 9 NAHE TR .

EY 10: LEEPIRE & (HEE), mp 276~
278 C, 4+ ¥ AN CaaH2O16, [a]s —121.3 (¢ 0.26,
MeOH), ESI-MS m/z: 877 [M+Na]*. 'H-NMR (500
MHz, pyridine-ds) J: 6.28 (1H, d, J = 1.1 Hz, H-1"),
5.92 (1H, d, J= 1.5 Hz, H-1""), 5.29 (1H, brd, J= 5.5
Hz, H-6), 1.76 (3H, d, J = 6.2 Hz, H3-6"), 1.12 (3H, d,
J=6.2Hz, Hs-21), 1.03 (3H, s, H3-19), 0.81 (3H, s, Hs-
18), 0.68 (3H, d, J = 5.5 Hz, H3-27); 3C-NMR (126
MHz, pyridine-ds) &: 140.8 (C-5), 121.8 (C-6), 109.6
(C-1"), 109.3 (C-22), 102.0 (C-1"), 100.2 (C-1"), 86.7
(C-4"), 82.7 (C-16), 81.1 (C-2"), 78.1 (C-3), 77.9 (C-
5%, 77.7 (C-3", 77.4 (C-2"), 77.0 (C-4"), 76.7 (C-3",
742 (C-4"), 72.8 (C-3"), 72.5 (C-2"), 69.5 (C-5"), 66.9
(C-26), 62.9 (C-17), 62.5 (C-5"), 61.4 (C-6"), 56.6 (C-14),
50.3 (C-9), 42.0 (C-20), 40.5 (C-13),39.9 (C-12), 39.0 (C-
4),37.5 (C-1), 37.2 (C-10), 32.3 (C-7), 32.2 (C-15), 31.8
(C-23), 31.7 (C-8), 30.6 (C-25), 30.2 (C-2), 29.3 (C-24),
21.1 (C-11), 19.4 (C-19), 18.7 (C-6"), 17.3 (C-27), 16.4
(C-18), 15.1 (C-21). LA F3¥E 5 kAR B Fa A —
Fo-201, WeEEALEY) 10 NEEEE L.

k&Y 1. A EEMBE AR, 7N
Cs1Hg:020, [a]2-130.9 (¢ 0.16, MeOH), ESI-MS m/z:
1037 [M+Na]"s 'H-NMR (500 MHz, pyridine-ds) J:
6.41 (1H, brs, H-1"), 6.30 (1H, brs, H-1""), 5.85 (1H,
brs, H-1"), 5.31 (1H, brd, J = 5.0 Hz, H-6), 4.95 (1H,
d, J=17.0 Hz, H-1"), 1.77 (3H, d, J = 6.2 Hz, H3-6"),
1.60 (1H,d,J=2.7 Hz, H3-6""), 1.59 (1H, d, /J=2.8 Hz,
H3-6""), 1.14 (3H, d, J = 6.9 Hz, H3-21), 1.05 (3H, s,
H3-19), 0.83 (3H, s, H3-18), 0.69 (3H, d, J=5.2 Hz, H3-

27); BC-NMR (125 MHz, pyridine-ds) d: 140.8 (C-5),
121.9 (C-6), 103.4 (C-1""), 102.3 (C-1"), 102.3 (C-1""),
100.4 (C-17), 81.2 (C-16), 80.5 (C-2"), 78.1 (C-5"), 78.0
(C-4""), 77.8 (C-4"), 77.7 (C-3), 77.1 (C-3"), 74.2 (C-
4"), 74.1 (C-4""), 73.4 (C-2"), 72.9 (C-2""), 72.7 (C-
3™, 72.6 (C-3""), 70.5 (C-3""), 69.6 (C-5"), 68.4 (C-
5", 66.9 (C-26), 62.9 (C-17), 61.3 (C-6"), 56.7 (C-14),
50.3 (C-9), 42.0 (C-20), 40.5 (C-13), 39.9 (C-12), 39.0
(C-4), 37.6 (C-1), 37.2 (C-10), 32.4 (C-7), 32.3 (C-15),
31.9 (C-8), 31.7 (C-23), 30.7 (C-25), 30.2 (C-2), 29.3
(C-24),21.2 (C-11), 19.5 (C-19), 19.0 (C-6"), 18.7 (C-
6, 18.5 (C-6""), 17.4 (C-27), 16.4 (C-18), 15.1 (C-
21)0 DA R 5 SRR TE B e AR — S, s
&Y 11 N EEEEIL

& 12: AEERE S (FEE, mp 261~
264 °C, 77N CwHeOr3, [a]d -113.0 (¢ 0.25,
MeOH), ESI-MS m/z: 761 [M~+Na]". 'H-NMR (500
MHz, pyridine-ds) : 6.38 (1H, brs, H-1"), 5.28 (1H,
brd, J = 5.0 Hz, H-6), 1.77 3H, d, J = 6.3 Hz, H3-6"),
1.20 (3H, d, J = 7.1 Hz, H3-21), 1.08 (3H, s, H3-19),
0.95 (3H, s, H3-18), 0.68 (3H, d, J = 5.6 Hz, H3-27);
13C-NMR (125 MHz, pyridine-ds) 5: 140.8 (C-5), 121.8
(C-6), 109.8 (C-22), 102.1 (C-1"), 100.3 (C-1"), 90.2
(C-17), 90.0 (C-16), 79.7 (C-2"), 78.3 (C-5"), 77.9 (C-
3), 77.8 (C-3"), 74.2 (C-4"), 72.9 (C-2"), 72.6 (C-3"),
71.8 (C-4'), 69.5 (C-5"), 66.7 (C-26), 62.7 (C-6") , 53.0
(C-14), 50.2 (C-9), 45.2 (C-13), 44.8 (C-20), 39.0 (C-
4),37.6 (C-1), 37.2 (C-10), 32.5 (C-7), 32.4 (C-8), 32.1
(C-15), 31.8 (C-12), 31.8 (C-23), 30.4 (C-25), 30.2 (C-
2), 28.8 (C-24), 21.0 (C-11), 19.5 (C-19), 18.7 (C-6"),
17.3 (C-27), 17.2 (C-18), 9.8 (C-21). LL ¥k 5 ¢
BRI TE B AR — S22, WU A 12 NE
BH VI,

aEm 13: B EMHB AR, 5T N
CssH72017, [a]2-191.8 (¢ 0.08, MeOH), ESI-MS m/z:
907 [M+Na]". 'H-NMR (500 MHz, pyridine-ds) ¢:
6.35 (1H, brs, H-1"), 5.81 (1H, brs, H-1""), 1.71 (3H, d,
J=6.2Hz Hs-6"),1.60 (3H,d,J=6.1 Hz, H:-6""), 1.21
(3H, d, J = 7.1 Hz, H3-27), 1.05 (3H, s, H3-19), 0.93
(3H, s, H3-18), 0.66 (3H, d, J = 5.7 Hz, H3-21); "3C-
NMR (125 MHz, pyridine-ds) d: 140.8 (C-5), 121.9 (C-
6), 109.9 (C-22), 102.9 (C-1"""), 102.1 (C-1"), 100.2 (C-
1), 90.2 (C-17), 90.0 (C-16), 78.6 (C-2"),78.1 (C-4"),
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78.1 (C-5"), 77.9 (C-3), 76.9 (C-3), 74.1 (C-4""), 73.9
(C-4"), 72.8 (C-2"), 72.8 (C-3"), 72.7 (C-2"), 72.5 (C-
3),70.4 (C-5"), 69.5 (C-5"), 66.7 (C-26), 62.5 (C-6'),
53.0 (C-14), 50.2 (C-9), 45.2 (C-13), 4.8, (C-20), 38.9
(C-4), 37.5 (C-10), 37.1 (C-1), 32.4 (C-12), 32.3 (C-7),
32.1 (C-8), 32.1 (C-23), 31.8 (C-15), 30.4 (C-25), 30.1
(C-2), 28.8 (C-24), 20.9 (C-11), 19.4 (C-19), 18.6 (C-
6", 18.5 (C-6"), 17.3 (C-27), 17.2 (C-18), 9.8 (C-21).
DA b Bl 5 SR TE B s A — B0, i et S
%) 13  pennogenin 3-O-B-chacotrioside .

tham 14 g LERH KR, 77N
C44H70017, [a]y-138.6 (c0.17, MeOH), ESI-MS m/z:
893 [M+Na]". 'H-NMR (500 MHz, pyridine-ds) d:
6.28 (1H, brs, H-1"), 5.92 (1H, brs, H-1""), 5.28 (1H,
brd, J = 3.8 Hz, H-6), 4.94 (1H, J = 7.6 Hz, H-17), 1.75
(H, J = 6.3 Hz, H3-6"), 1.22 (3H, d, J = 7.2 Hz, Hs-
21), 1.08 (3H, s, H3-19), 0.94 (3H, s, H3-18), 0.67 (3H,
d, J=5.9 Hz, H3-27); *C-NMR (125 MHz, pyridine-
ds) 8:140.8 (C-5), 121.9 (C-6), 109.9 (C-1"), 109.7 (C-
22), 102.0 (C-1"), 100.2 (C-1), 90.2 (C-17), 90.1 (C-
16), 86.7 (C-4""), 82.7 (C-2"), 78.1 (C-3"), 77.9 (C-3),
77.8 (C-3"), 77.5 (C-2") , 77.0 (C-5"), 76.8 (C-4"), 74.2
(C-4"), 72.9 (C-3"), 72.5 (C-2"), 69.6 (C-5"), 66.8 (C-
26), 62.5 (C-5""), 61.4 (C-6"), 53.1 (C-14), 50.3 (C-9),
452 (C-13), 44.8 (C-20), 39.0 (C-4), 37.6 (C-1), 37.2
(C-10), 32.5 (C-15), 32.4 (C-7), 32.1 (C-12), 32.1 (C-
23), 31.9 (C-8), 30.5 (C-25), 30.2 (C-2), 28.9 (C-24),
21.0 (C-11), 19.5 (C-19), 18.7 (C-6", 17.4 (C-27), 17.2
(C-18),9.8 (C-21). LA b Hidfs 5 STk ARl B df He A —
B, S EEY) 14 NEEEH H.

EY 15 AEEPIRE W (HEE, mp 263~
265 ‘C, t23A CsiH01, [aly -235.7 (¢ 0.07,
MeOH), ESI-MS m/z: 1053 [M~+Na]*. "H-NMR (500
MHz, pyridine-ds) o: 6.41 (1H, brs, H-1"), 6.29 (1H,
brs, H-1""), 5.85 (1H, brs, H-1""), 5.32 (1H, brd, J= 6.0
Hz, H-6), 1.76 (3H, d, J = 6.3 Hz, H3-6"), 1.60 (3H, d,
J = 6.0 Hz, H-6""), 1.59 (3H, d, J = 6.0 Hz, H3-6""),
1.22 (3H, d, J = 7.3 Hz, Hs-21), 1.08 (3H, s, Hi-19),
0.95 (3H, s, Hx-18), 0.67 (1H, d, J = 5.6 Hz, H3-27);
I3C-NMR (125 MHz, pyridine-ds) 6: 140.8 (C-5), 121.9
(C-6), 109.8 (C-22), 103.4 (C-1"), 102.2 (C-1"), 102.2
(C-1"), 100.3 (C-11, 90.2 (C-17), 90.0 (C-16), 80.4
(C-4"),78.0 (C-2"), 78.0 (C-4"), 77.8 (C-3), 77.7 (C-3"),

77.0 (C-5"), 74.2 (C-4"), 74.1 (C-4""), 73.3 (C-3"),
72.9 (C-3"), 72.9 (C-2"), 72.9 (C-3""), 72.7 (C-2""),
72.6 (C-2"), 70.5 (C-5""), 69.6 (C-5"), 68.3 (C-5"),
66.7 (C-26), 61.2 (C-6"), 53.1 (C-14), 50.3 (C-9), 45.2
(C-13), 44.8 (C-20), 39.0 (C-4), 37.6 (C-1), 37.6 (C-
12), 37.2 (C-10), 32.5 (C-7), 32.4 (C-15), 32.1 (C-23),
31.8 (C-8), 30.5 (C-25), 30.2 (C-2), 28.8 (C-24), 21.0
(C-11), 19.5 (C-19), 18.9 (C-6""), 18.7 (C-6"), 18.5 (C-
6", 17.3 (C-27), 17.3 (C-18), 9.8 (C-21). LL_E%#E
5O TE R R A — ), MU E AT 15 N
HAEEH VI

&Y 16: OB LERHmAR, »FXA
C27HuO7, [a]2 +36.2 (¢ 0.13, MeOH), ESI-MS m/z:
503 [M+Na]*, 984 [2M+Na]*. 'H-NMR (500 MHz,
pyridine-ds) 9: 6.24 (1H, d, J =2.2 Hz, H-7), 4.22 (1H,
m, H-3), 4.19 (1H, m, H-2), 3.87 (1H, m, H-22), 3.58
(1H, m, H-9), 3.00 (1H, m, H-5), 2.99 (1H, m, H-17),
1.58 (3H, s, H3-21), 1.36 (6H, s, H3-26,27), 1.21 (3H, s,
H3-18), 1.06 (3H, s, H3-19); 'BC-NMR (125 MHz,
pyridine-ds) 8: 203.6 (C-6), 166.2 (C-8), 121.7 (C-7),
84.2 (C-14),77.6 (C-22), 76.9 (C-20), 69.6 (C-25), 68.2
(C-2), 68.1 (C-3), 51.5 (C-5), 50.2 (C-17), 48.2 (C-13),
42.7 (C-24), 38.7 (C-10), 38.0 (C-1), 34.5 (C-9), 32.5
(C-4) ,32.1 (C-12), 31.8 (C-15), 30.2 (C-27), 30.0 (C-
26), 27.5 (C-23), 24.5 (C-19),21.7 (C-21), 21.5 (C-16),
21.2 (C-11), 18.0 (C-18). LA &% 5 SCik s £
BR300, WS AAD) 16 4 B-WL R
4 IYE. BEEEMEE

X} 43 BB A A P EAT U AN B A0 Bt 3 B 1 S
5, STk 07T TE PR 2T,
4.1 IYBESEIE

B AR SV T DMSO L N 96 FLE R
M RE, TESFLHR NN Bl (KA IR
ATCC25922. 4> 5 0] ) BRI 4 38 WA ATCC29213
LR B ATCC27853. i FH AR PE AR 4 3 (] 4
BRE ATCC43300), Z4KREEN 5X10° CFU/mL; WE
BRI NS AT L AR R DA R Skt . AR
G WIBAMEZT IR, 37 “CHEFE 24 h, BEAROUSI 625
nm WL (4D fH, THEAHEMHZR .,

B ANEI R =(A4 s —A sl A waum

SEHREOR, A 1A 3~16 SN KR K
ATCC25922. &t & BREE &3 A ATCC29213.
MR M B ATCC27853 - Tt F 4 T bk 4 B (0 T A BR
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B ATCC43300 JoHA BAMIEH, fEAL BP0 EE 9 100
umol/L B, JHAMHIZALT 50%.
42 IMEFEZXW

BEYIET DMSO H1, TN 96 FLIR FFHFE,
TESFLH A B FE B (CZORE B CBS 566.94+
2Lt B ATCC4438 A B/ IMET# CBS118893.
LB B SRR 2457 ), 249 FE M 1 X105 CFU/mL
(A ER B FURMERT 257K ) A 5 X 10° CFU/mL (£24R
FLHD; BEEBREON S G IR X IR DL P I
7 B, R ZEFBHME 2 IR . (1 (S ER A AU
254k 37 “CH53% 24h, Z2IREHE 25 CHiFE5d,
PRI 625 nm A i, THE LR 2,

FCEPNH = (A wemm—A sp)/A =anm

MIRFEA 100 pmol/L B, L&) 3 X ZURE K

I8t BN B RE MR N 70%~74%: &
Y5, 6. 8. 9 X ZUIRF R LLOTBRENATE
FE/NEF 1 B0 2N 65%~96%:; &4 7. 10~
15 X A S BR T USRI 20k . ZUIRR BB . 20
0 B B AL B R INMET B IHHIZN 54%~100%
(& Do Must— P MR R L OBB A4
BN A TEE R S YT 50% i Ak
B % (50% minimun inhibitory concentration ,
MICso) MRk, ZERER, AV 3. 5~15 KEURE
R A BaminflER (R 2), MICso A 0.07~93.60
umol/L; A 5~15 X4 (4 Bt i A Heomin i /e
(% 3), MICso 4 0.06~73.08 umol/L; 1543, 5~
8. 10~15 XA B/ MITHEARBRIIIHIER G
4), MICso 9 0.04~69.92 umol/L.

®1 BAHERUASYX 4 MEREOMEER (0= 3)

Table 1 Inhibitory effects of compounds from P. tengchongensis on four strains of fungi (n = 3)

. i Z/%
e KB e o o Ry
(nmol-L™) i 2 ZUIRFR B AREEEY AT
PittE &R B 0.5 100.1£0.1 — —
ERRR L ZE ST 3 — 99.0+£0.9 — 99.6+0.4
15 — — 97.0+0.6
1 100 12.8+0.5 54%1.6 209+1.7 132424
3 100 73%1.0 70.4£0 46.6£2.0 74.8+2.0
4 100 16.3+£3.1 33.8+1.2 36.7+0.4 20.0+22
5 100 19.5£0.8 78.0+1.3 80.4%+1.6 93.0+0.4
6 100 242+3.6 82.940.5 64.8+0.8 95410
7 100 100.0£0.1 94412 95.6+1.8 98.1+0.3
8 100 17.9+1.7 80.3+2.2 79.4+5.1 94.74+0.6
9 100 39.7+0.8 83.6+2.2 91.8+0.4 96.0+0.3
10 100 96.41+0.3 73.0£2.0 77.4+0.3 9120
11 100 79.6+0.2 542+12 69.0+0.4 84.51+0.6
12 100 100.0£0.1 98.0+0.9 97.0+1.7 99.1+0.4
13 100 100.0£0 98.2+0.9 96.7+0.9 99.3+0.3
14 100 99.6+0.2 98.2+1.8 97.8+1.2 100.1£0
15 100 100.0£0 96.5+0.4 98.2+0.6 98.8+0.4
16 100 —0.02+£0.7 —46.8+0.5 15.5+0.6 7.64+3.7
*x2 WEYERREEEN MICoE (n=3)
Table 2 MICso values of compounds against Epidermophyton floccosum (n = 3)
wan WKEE(umol L) 4WI%/%  MICso/(umolL™) | &% WKE/(umol L) 4IZ/% MICso/(umol-L™")
Bl GheTh 0.03 98016 0.006%0.00 5 100 747£19 791£0.13
0.015 682104 — 50 872+0.6 —
0.007 5 571226 — 25 91.8+04 —
0.003 75 279413 — 125 941404 —
0.001 875 3.843.0 — 6.25 273+2.1 —
3 100 653£1.8 46.51%3.06 6 100 85.4+1.0 73414077
50 553%5.1 — 50 6115 —
25 87409 — 25 ~0.1+48 —
125 ~6.5%2.1 — 125 02%38 —
6.25 -8343.8 — 6.25 -179+13 —
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R2 &
&M EE(umol LY k% MICso/(umol' L) | &M WE/(umol L™ M % MICso/(umol-L™)
7 100 948+1.5 14.5+0.07 1 0.2 100.0£1.3 —
50 96.410.7 — 0.04 225+3.0 —
25 97.6+1.3 — 12 100 99.21+0.0 10.90£0.14
12.5 372409 — 50 97.840.7 -
6.25 264+£2.6 — 25 99.21+0.0 —
8 25 91.8+2.6 1.71£0.03 12.5 64.1+15 —
5 973+13 — 6.25 -88+13 —
1 263£1.6 — 13 25 97.7+0.6 1.62£0.06
0.2 112413 — 5 97.5+0.7 —
0.04 55%3.1 — 1 297124 —
9 25 100.0£0.0 0.37+0.01 0.2 112422 —
5 100.0£1.3 — 0.04 -9.6£26 -
1 100.0£1.3 — 14 25 99.0+1.3 2.0310.08
0.2 16.8£3.2 - 5 100.0+3.3 —
0.04 0.5%+22 - 1 10.5£2.1 —
10 25 100.0£1.3 0.09£0.002 0.2 7.7£0.9 —
5 98.7+1.0 — 0.04 -522£29 —
1 100.0£2.2 — 15 25 100.0+2.3 1.65+0.08
0.2 100.0£1.7 — 5 99.8+2.2 —
0.04 -77%1.6 — 1 27.612.6 —
1 25 90.3+2.6 0.0710.004 0.2 329£17.1 —
5 962129 — 0.04 -53.5+32 —
1 100.0£1.3 —
#z3 HEYXNOIEEREFEMN MICsoE (n=3)
Table 3 MICso values of compounds against Trichophyton rubrum of (n = 3)
aEm WIE/(umol L) % MICso/(umol-L™) | &Y KE/umol L)  HIHIE/%  MICs/(umol L)
SRS 15 93.8+03 3.9410.05 10 25 96.5%1.5 0.09£0.00
75 883135 — 5 973415 —
3.75 47.1%£1.0 — 1 100.0£1.9 —
1.875 20.7+1.7 — 0.2 963429 —
0.9375 63+0.7 — 0.04 6.0+25 —
5 100 77.7£0.8 47.1940.79 11 25 90.3%1.5 0.06£0.00
50 51.5+25 — 5 97.74£0.3 —
25 185+14 — 1 100.0£1.2 —
12.5 13.8£2.0 — 0.2 100.0£0.6 —
6.25 79+46 — 0.04 29.3+2.6 —
6 100 774+1.7 73.08£1.63 12 100 91.0+04 17.50£0.90
50 169+24 — 50 89.9+2.2 —
25 12314 — 25 90.1£0.8 —
12.5 9.2+05 — 12.5 18.0+1.4 —
6.25 6.5+1.7 — 0.25 20.1£0.3 —
7 100 88.610.6 32.3740.58 13 25 99.4£0.9 1.86£0.03
50 87.6+0.6 — 5 96.7+0.6 —
25 276125 — 1 20.8%1.5 —
12.5 123133 — 0.2 16.9£3.5 —
6.25 13.5+33 — 0.04 18.6£0.0 —
8 25 9344238 1.57£0.05 14 25 100.0£0.9 1.94+0.29
5 99.2+4.38 — 5 983403 —
1 31112 — 1 23340.0 —
0.2 29.749.2 — 0.2 294437 —
0.04 229£17.0 — 0.04 23.1+24 —
9 25 96.9£0.9 0.35£0.01 15 25 100.0£2.3 1.63£0.09
5 98.1£0.3 — 5 100.0£0.3 —
1 98.5+1.8 — 1 27.8%35 —
0.2 245+32 — 0.2 30.1£22 —
0.04 51+1.8 — 0.04 26.810.0 —
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x4 HKEYNABHNATEN MICoE (n=13)
Table 4 MICso values of compounds against Microsporum gypseum of (n = 3)

e W/ (pmol L™ #IH1Z/%  MICso/(umol L) | thAEY W /(umol- L) il#/%  MICso/(umol-L™")

TR L2 % 2 0.03 89.3+22  0.01£0.000 1 10 25 100.0+0.5 0.14+0.01
0.015 63.7+0.3 5 100.0%1.1
0.007 5 38.0+0.6 1 100.0+1.3
0.003 75 18.8+1.4 0.2 70.1+£2.9
0.001875 —27.740.1 0.04 -16.9+1.7

3 100 845+32  59.53+0.08 1 5 99.94+0.3  0.0420.001
50 384+1.2 1 100.0+0.2
25 10.7+1.4 0.2 58.7+0.9
12.5 -3.740.6 0.04 56.4+0.9
6.25 -13.9+1.9 0.008 -17.8+26

5 100 92.140.3 11.32£0.57 12 100 98.940.3 9.5740.12
50 72.84+1.0 50 99.140.4
25 68.21+1.6 25 98.9+0.6
12.5 574146 12.5 65.6+3.0
6.25 79+1.4 6.25 255448

6 100 86.9+4.0  69.92+1.31 13 25 100.0+0.8 2.1340.07
50 15.64+0.7 5 100.0£1.5
25 12.0+3.7 1 45433
12.5 89429 0.2 26106
6.25 3241.0 0.04 -17.9438

7 100 97.340.1 13.3640.43 14 25 100.040.7 1.9340.05
50 98.3+0.2 5 100.0+0.3
25 98.241.3 1 15.7+1.7
12.5 4484238 0.2 12.440.7
6.25 10.5+1.3 0.04 7.6+£2.9

8 25 99.640.9 1.560.02 15 25 100.040.3 1.79+0.04
5 100.0+1.1 5 100.0+0.9
1 30.3+0.4 1 21.8+1.5
0.2 24411 0.2 0.6+1.5
0.04 -1.0+04 0.04 24468

5 g YD RS2 T IR T 20, AR R TP

N T D R AR EFIRIOE, AT B o
HARIE T AT RGBT . X i o =
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EY1~T NERNEEE T EAE], £5 T
Jits b B AL A B R AR

AT N ARS8 b 24 P Ak S W IR A 254
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TR B PR I A2 W L AR PR SR LT, = 51N
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P A ESERE . LAY 7. 12~15 X S ERE
SRR MR 25 R A R ATIE 100%. LA 11 4 ZUREE
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MICso 15535159 0.07+ 0.06+ 0.04 pmol/L. H Fif H X} s
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