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Chemical constituents of EtOAc extracts from Pholidota rupestris

HU Jun, GUO lJie, YAN He-gui, QIN Ze-min, FU Huan, ZHU Xiu-ying, YANG Ming-hui
Yunnan Provincial Key Laboratory of Entomological Biopharmaceutical R&D, School of Pharmaceutical Sciences and Chemistry,
Dali University, Dali 671000, China

Abstract: Objective To investigate the chemical constituents from Pholidota rupestris. Methods The chemical constituents from
the EtOAc soluble fraction of P. rupestris were studied and 13 compounds were isolated by the method of silica gel column
chromatography. The structures of these compounds were elucidated by spectral analyses and chemical properties. Results Thirteen
compounds were isolated and identified as confusarin (1), ochrone A (2), coelonin (3), lusianthridin (4), batatanin III (5), gigantol (6),
thunalbene (7), cyclopholidone (8), cyclopholidonol (9), syringaresinol (10), B-sitosterol (11), stigamast-5-ene-3f3,7a-diol (12), and
Sa,80-epidioxy-(22E,24R)-ergosta-6,22-dien-3B-o0l (13). Conclusion All compounds are isolated from this plant for the first time.
Compounds 1, 2, and 12 have not been recorded in the genus Pholidota.
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HELAMBE Pholidota rupestris Hand. -Mazz.
&%t (Orchidaceae) Fifilitk)& Pholidota Lindl. ex
Hook. 1%, AZFLMARAR, LT 100~
2 700 m (AR BB S R E A, ALk E
T ERY 30 A, FRIEAG 14 M, TV, HFH
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9.10- —~&(3E C(coelonin, 3). 4,7- - $%IE-2-H 4 FE-
9,10- —&3E (lusianthridin, 4). 11 %)% 111 (batatanin
I, 5). fifl (gigantol, 6). 3,3'- " Ff3L-5-FI%
# Z K 4% (thunalbene, 7). ¥4 Al #k 5
( cyclopholidone , 8 ) . ¥ A fli Bk ws B
(cyclopholidonol, 9). T # i (syringaresinol,

10). B-#FH§EE (B-sitosterol, 11). B {-5-Ji-3B,7a-
. JE# ( stigamast-5-ene-3B,7a-diol , 12 ) . 50,8a-
epidioxy-(22E,24R)-ergosta-6,22-dien-3B-ol (13). {£
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Fig.1 Structures of compounds 1—13

1. 2 f 12 NE RN ZBRE Y o 5155
1 {XE5HH

FEORE I RER: (200~300 H) 1 GF,sy BERZ
W (G SEEELL T ) NMR BrukerAM-400 %%
iR A (Ff+ Bruker & F]); AWt BEEE
oBg. A, =& Wk, E TR, PEZSGHRA
BN T, aEAFMH; R k.
STACHER . TACHEE. DMSO (EE&I# CIL); &
7 10% MR CREE W B

A FT YT 2013 4E 6 AR EH = F A KHE
misi S, HH R B B B AT 5T AU
B N EE A AR Pholidota rupestris Hand.
-Mazz., HPIFRA (20130604) 17T KFE K224
54 2 i i B R R A
2 ERESE

TR A A AR 1.4 kg, KI5 H 80%
A RPN 8 IR, FHIK 48 h, S IFHREUR, JRIE

ZMRE OB, IRGEFERTE (1305 ). KRE
BT KA, IR A BEER B8 IE T2,
]S 7745 AT T B 2 (1.8 @)« BE PR 2B B 43 (54.8
g). IETEEERSr (18.0 ). EEER L BG4 I &
AR (100~200 H) #:A£/E4 200~300 HAEM
Fefat, DIS7-FEE (1:0—~0: 1) BERFsEm, &
FHFR 13 8 M (Fr. A~HD.

Fr. C A& REEERA G CHIMEE-BTR O
fig 10 © 1D URESHEEMLEY) 8 (136.4mg). 9
(56.2 mg).

Fr. D A&kt tait, & 45-NEH (20 @ 1—
1: 1) BEEBm, 5% 10 M (Fr. DI~DI10),
Fr. D1 & RERERA G CRG-AEE 50 @ 1) 153
&Y 11 (2553 mg); Fr. D2 SRERFEGRE, S1)-
Il (50 : 111 1) BEEEBEML, 152 8 M (Fr.
D21~D28). Fr. D23 &4 k B rERAEGRE Cfiik-
PIlE 10 0 1) AR ES B EY 1 (18.8 mg)



° 4228

¢ £ % Chinese Traditional and Herbal Drugs 38 49 % %% 18 #§ 2018 £ 9 A

A113 (32.5mg); Fr. D27 & BRERFE A i
Tik-BE TR SR 5 0 DS RIMAEY 12(33.4 mg); Fr. D5
& BB A ChmEE-BER 486 10 0 1) 152
&%) 2 (48.4mg); Fr. D7 & ERERK A CH
HEE-BERR OWR S 0 D B2E 9 (493 mg); Fr.
D9 ZRERAE I, AilEE-E (10 0 1—1: 1) B
FEVERL, 58] 5 M4 (Fr. D91~Fr. D95). Fr. D93
4> 28 5 TR IR A €113 Sephadex LH-20 (54
i-FEE 1 DARNAY 3(45.5 mg) 4(34.2 mg).

Fr. E &k EHERAEtl, S00-HEE (30 01—~
0: 1) BREEBEML, 1936 MMAtsr (Fr. EI~E6). Fr. E3
SREAE RS, AWE-EER R (10 1—-0: D 3
FMbEY S (2354 mg); Fr. B4 4 5 B
FEHE Sephadex LH-20 CEf5-HEE 1 1) 5214
EW 7 (28.1 mg). Fr. E7 Zfi AL (il A v k- 14
i (3:1—0:1) 33EW6 (323 mg).

3 GMETE

&1 T RIRE & (AR, Ci7Hi60s.
'H-NMR (400 MHz, CDCl3) &: 9.17 (1H, d, J = 9.6
Hz, H-4), 7.85 (1H, d, J = 9.2 Hz, H-10), 7.58 (1H, d,
J =192 Hz, H-9), 7.29 (1H, d, J = 9.6 Hz, H-3), 7.17
(1H, s, H-8), 5.99 (1H, s, 2-OH), 5.80 (1H, s, 7-OH),
4.08 (3H, s, 5-OCHj3), 3.95 (6H, s, 6-OCHj3), 3.94 (6H,
s, 1-OCH3); ""C-NMR (100 MHz, CDCl;) d: 150.6
(C-5), 147.6 (C-7), 145.4 (C-2), 140.8 (C-1), 140.8
(C-6), 129.2 (C-8a), 127.3 (C-9), 126.2 (C-10a), 124.7
(C-4a), 123.8 (C-4), 119.3 (C-10), 118.9 (C-4b), 116.0
(C-3), 108.1 (C-8), 61.9 (-OCH3), 61.3 (-OCH3), 59.7
(-OCH3). VA E¥d 5 3cikiig — s, s et s
) 1 2N confusarin.

&Y 2: RO EERIRGE B (HERD, CisH 2040
'H-NMR (400 MHz, CD;COCDs) d: 7.91 (1H, d, J =
9.6 Hz, H-5), 6.72 (2H, m, H-6, 8), 5.94 (1H, s, H-3),
3.81 (3H, s, 2-OCHj), 2.68 (2H, m, H-9), 2.55 (2H, m,
H-10); “C-NMR (100 MHz, CD;COCDs) §: 188.2
(C-4), 181.7 (C-1), 159.5 (C-2), 160.0 (C-7), 142.5
(C-8a), 137.2 (C-la), 137.0 (C-4a), 132.9 (C-5), 122.2
(C-5a), 115.8 (C-8), 114.4 (C-6), 108.4 (C-3), 56.6
(2-OCHj3), 28.2 (C-9), 20.9 (C-10). LL_FHdE 5 ik
B, My 2 N TR - A
9,10- — & FE-1,4- .,

&Y 3: AmREA, CsH4O05. "H-NMR (400
MHz, CD;0D) 6: 7.96 (1H, m, H-5), 6.64 (1H, d, J =

3.2 Hz, H-6), 6.62 (1H, d, J = 2.4 Hz, H-8), 6.41 (1H,
d,J=2.4Hz, H-1), 6.31 (1H, d, J = 2.4 Hz, H-3), 3.78
(3H, s, -OCH3), 2.63 (4H, s, H-9, 10); C-NMR (100
MHz, CD;OD) d: 59.1 (C-4), 157.4 (C-7), 156.0
(C-2), 141.8 (C-8a), 140.5 (C-10a), 130.0 (C-5), 126.2
(C-5a), 116.7 (C-4a), 113.6 (C-8), 115.0 (C-6), 108.3
(C-1), 99.2 (C-3), 55.8 (OCH3), 31.7 (C-10), 31.2
(C-9). LL -¥de 5 scmriE —30%, s Eiham
38 2,7- 8 HE-4-FE E-9,10- — A FES

&M 4: Lok, CisHOs5. 'H-NMR (400
MHz, CD;0D) 6: 8.14 (1H, d, J = 9.2 Hz, H-5), 6.65
(1H, d, J=2.8 Hz, H-8), 6.61 (1H, d, J = 1.6 Hz, H-6),
6.31 (1H, d, J= 2.8 Hz, H-3), 6.29 (1H, d, J= 2.4 Hz,
H-1), 3.70 (3H, s, 2-OCH3), 2.62 (4H, m, H-9, 10);
BC-NMR (100 MHz, CD;0D) ¢: 158.3 (C-2), 154.9
(C-4), 154.6 (C-7), 140.4 (C-1a), 138.9 (C-8a), 128.7
(C-5), 125.1 (C-5a), 114.8 (C-4a), 113.7 (C-8), 112.2
(C-6), 104.6 (C-1), 100.1 (C-3), 54.1 (OCH3), 30.5
(C-10),29.8 (C-9). LA_E¥dhs 5 scmkipiE—z", %
KR EY 48 4,7- R 2-HEIE-9,10- —E .

WA 5: AL (FED, CisH 605, 'H-NMR
(400 MHz, CD;OD) 6: 7.03 (1H, t, J = 7.6 Hz, H-5"),
6.88 (2H, d, J = 7.6 Hz, H-6") 6.57 (2H, m, H-2, 4"),
6.22 (1H, m, H-2), 6.20 (1H, m, H-6), 6.16 (2H, t, J =
2.0 Hz, H-4), 3.66 (3H, s, 5-OCHj3), 2.73 (4H, m, H-7,
8); C-NMR (100 MHz, CD;OD) d: 161.4 (C-5),
158.6 (C-3), 157.5 (C-3'), 144.7 (C-1), 143.9 (C-1"),
129.5 (C-5"), 120.1 (C-6"), 115.5 (C-2'), 113.0 (C-4"),
108.2 (C-2), 105.7 (C-6), 99.2 (C-4), 54.7 (5-OCHs),
38.4 (C-8),38.1 (C-7). LA b¥u¥s 5 srhfiis —5,
WS EAL S 5 NIIZE R L.

WA 6: LLENIRY, CisHi605. 'H-NMR (400
MHz, CDsCOCD;) d: 6.83 (1H, s, H-2"), 6.76 (1H, d,
J=8.0 Hz, H-5"), 6.69 (1H, d, J = 8.0 Hz, H-6"), 6.36
(1H, s, H-6"), 6.35 (1H, s, H-2'), 6.28 (1H, d, J = 2.0
Hz, H-4), 3.81 (3H, s, 5-OCH;), 3.73 (3H, s,
3"-OCHj), 2.76~2.84 (4H, m, H-1, 2); "“C-NMR
(100 MHz, CD;COCD3) 6: 37.5 (C-1), 38.6 (C-2),
145.0 (C-1'), 108.4 (C-2'), 158.8 (C-3'), 99.2 (C-4"),
161.3 (C-5'), 106.3 (C-6"), 133.6 (C-1"), 115.1 (C-2"),
147.6 (C-3"), 144.7 (C-4"), 112.4 (C-5"), 121.1
(C-6"), 55.7 (-OCHj3), 54.8 (-OCHs). LA % 5 ik
ol 5, M A 6 AR .
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B 7 VR A, CisH 405 'H-NMR (400
MHz, CD;0D) 6: 7.13 (1H, t, J = 7.6 Hz, H-5), 7.01
(1H, s, H-2'), 6.97 (2H, d, J = 3.6 Hz, H-4', 6'), 6.95
(1H, dd, J = 2.4, 0.8 Hz, H-6), 6.93 (1H, m, H-7, 8),
6.56 (1H, dd, J = 2.4, 0.8 Hz, H-2), 6.26 (1H, t, J=2.0
Hz, H-4), 3.75 (3H, s, 5-OCH3): "*C-NMR (100 MHz,
CD;0D) 6: 161.6 (C-5), 158.8 (C-3), 157.8 (C-3),
139.9 (C-1"), 139.2 (C-1), 129.7 (C-5"), 129.0 (C-8),
128.8 (C-7), 118.4 (C-6'), 114.8 (C-4), 113.0 (C-2"),
106.0 (C-2), 103.8 (C-6), 101.0 (C-4), 54.8 (5-OCHj3).
DL $ode 5 scmkatoE — s, stk s T N
3,3- RS- AR IR O

a8 At RE A CEAID, CiHagOo
'H-NMR (400 MHz, CDCl3) &: 4.72 (1H, s, H-26a),
4.66 (1H, s, H-26b), 1.68 (3H, s, H-27), 1.01 (6H, s,
H-29, 18), 0.98 (3H, s, H-30), 0.90 (3H, s, H-21), 0.86
(3H, d, J = 6.4 Hz, H-28), 0.62 (1H, d, J = 3.6 Hz,
H-19a), 0.34 (1H, d, J = 4.4 Hz, H-19b); "*C-NMR
(100 MHz, CDCl3) 6: 211.6 (C = 0), 152.8 (C-25),
109.8 (C-26), 52.5 (C-17), 49.3 (C-14), 48.9 (C-4),
474 (C-8), 45.8 (C-13), 41.6 (C-2), 40.2 (C-5), 39.2
(C-24), 37.7 (C-23), 37.0 (C-20), 35.7 (C-12), 33.1
(C-15), 32.6 (C-1), 31.2 (C-22), 29.6 (C-10), 28.8
(C-6), 28.5 (C-7), 28.0 (C-16), 27.7 (C-32), 27.7
(C-31), 26.3 (C-19), 25.3 (C-11), 24.9 (C-9), 19.9
(C-27), 19.5 (C-28), 18.9 (C-21), 18.2 (C-18). A F-%k
5 Sk E— 3, SR A Y 8 Al
it il o

WwEY 9: AEERIREAR (FA7), C3HsyO.
'H-NMR (400 MHz, CDCl3) &: 471 (1H, d, J = 1.4
Hz, H-26a), 4.65 (1H, s, H-26b), 3.19 (1H, d, J = 1.2
Hz, H-3), 1.67 (3H, s, H-27), 1.25 (6H, s, H-32, 31),
1.00 (6H, s, H-29, 18), 0.94 (3H, s, H-30), 0.88 (3H, s,
H-21), 0.85 (3H, d, J = 6.4 Hz, H-28), 0.71 (1H, dd,
J =124, 2.4 Hz, H-19a), 0.40 (1H, d, J = 2.4 Hz,
H-19b); *C-NMR (100 MHz, CDCLy) 8: 152.5 (C-25),
109.4 (C-26), 77.5 (C-3), 52.1 (C-17), 49.1 (C-14),
47.7 (C-8), 46.6 (C-13), 45.5 (C-4), 39.7 (C-5), 38.8
(C-24), 37.4 (C-23), 36.7 (C-20), 35.2 (C-12), 32.9
(C-2), 32.3 (C-15), 30.9 (C-1), 30.3 (C-22), 28.9
(C-10), 28.1 (C-7), 27.8 (C-31), 27.7 (C-16), 27.4
(C-30), 27.1 (C-19), 25.4 (C-11), 24.9 (C-6), 23.4
(C-9), 19.6 (C-27), 19.1 (C-28), 18.7 (C-21), 17.6

(C-18), 13.8 (C-29). LA F%cdfs 5 cibkdhaE — ™,
MU SEACE) 9 NI APk BERE .

WEY 10: AEEARSEAE (FEE), CypHsoO.
'H-NMR (400 MHz, CDCl;) 6: 6.56 (4H, s, H-2, 2, 6,
6), 5.69 (2H, s, H-4, 4'), 4.72 2H, m, H-7, 7"), 4.27
(4H, s, H-9b, 9'b, 9a, 9'a), 3.85 (12H, s, 4 X-OCHj),
3.06 (2H, m, H-8, 8'); '*C-NMR (100 MHz, CDCl;) &
147.5 (C-3, 3/, 5, 5), 134.6 (C-4, 4"), 132.3 (C-1, 1),
103.0 (C-2, 2/, 6, 6'), 86.4 (C-7, 7'), 56.7 (C-8, 8),
72.1(C-9,9"), 54.6 (OCH3). LA ¥ 5 CikikiE—
Y, WA 10 N T FIEE.

EP 11: AEERREAR (EH), CpHsOs
'H-NMR (400 MHz, CDCL3) 6: 5.37 (1H, d, J = 4.8
Hz, H-6), 3.54 (1H, m, H-3a), 1.02 (3H, s, H-19), 0.93
(3H, d, J = 6.4 Hz, H-26), 0.87 3H, d, J = 7.6 Hz,
H-21), 0.82 (3H, d, J = 6.0 Hz, H-29), 0.80 (3H, d, J =
6.8 Hz, H-27), 0.69 (3H, s, H-18); "C-NMR (100
MHz, CDCly) d: 140.8 (C-5), 121.8 (C-6), 71.8 (C-3),
56.8 (C-14), 56.0 (C-17), 50.1 (C-9), 45.8 (C-24), 42.3
(C-4), 423 (C-13), 39.8 (C-12), 372 (C-1), 36.5
(C-10), 36.2 (C-20), 33.9 (C-22), 31.9 (C-7), 31.9
(C-8), 31.6 (C-2), 29.1 (C-25), 28.3 (C-16), 26.0
(C-23), 24.3 (C-15), 23.1 (C-28), 21.1 (C-11), 19.9
(C-27), 19.4 (C-19), 19.1 (C-26), 18.8 (C-21), 12.5
(C-29), 12.4 (C-18). Lk F%cdfs 5 cibkdhaE — ™,
MU SEAL A 11 R B4 S T

e 12: AT ERE K, CpHs0;.
'H-NMR (400 MHz, DMSO-dq) J: 5.50 (1H, d, J=4.8
Hz, H-6), 3.72 (1H, d, J = 4.8 Hz, H-7), 3.42 (1H, m,
H-3), 0.97 (3H, s, H-19), 0.93 3H, d, J = 6.0 Hz,
H-21), 0.85 (3H, s, H-29), 0.84 (3H, s, H-26), 0.81
(3H, d, J = 6.4 Hz, H-27), 0.70 (3H, s, H-18);
BC-NMR (100 MHz, DMSO-dq) J: 145.4 (C-5), 125.3
(C-6), 71.4 (C-3), 65.0 (C-7), 56.7 (C-17), 50.2
(C-14), 45.6 (C-24), 43.1 (C-4, 9), 42.9 (C-13), 40.2
(C-12), 38.6 (C-8), 37.9 (C-10), 37.8 (C-1), 36.9
(C-20), 34.6 (C-22), 32.3 (C-2), 30.3 (C-25), 28.9
(C-16), 26.5 (C-23), 24.7 (C-15), 23.6 (C-28), 21.4
(C-11), 20.0 (C-26), 19.2 (C-21), 18.7 (C-19), 18.5
(C-27), 12.1 (C-29), 11.9 (C-18). LA E¥3k 5 LR
W—3Y, WA 12 95 -5-075-3B, To- 1%

tEW 13: TtdtE (E7), CisHuOs.
'H-NMR (400 MHz, CD;COCD3) 6: 6.50 (1H, d, J =
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8.4 Hz, H-6), 6.24 (1H, d, J = 8.4 Hz, H-7), 5.28 (1H,
dd, J=15.2,7.6 Hz, H-23), 5.21 (1H, dd, /= 15.2, 8.0
Hz, H-22), 3.77 (1H, m, H-3), 1.03 (3H, d, J= 6.8 Hz,
H-21), 0.94 (3H, d, J = 6.8 Hz, H-28), 0.89 (3H, s,
H-19), 0.86 (3H, d, J = 6.9 Hz, H-27), 0.85 (3H, d, J =

6.9 Hz, H-26), 0.83 (3H, s, H-18); C-NMR (100

MHz, CD;COCD;) §: 136.0 (C-6), 136.0 (C-22),

132.3 (C-23), 130.7 (C-7), 81.9 (C-5), 78.9 (C-8), 51.9

(C-9), 65.8 (C-3), 56.5 (C-17), 52.2 (C-14), 44.7

(C-13), 43.2 (C-24), 40.1 (C-12), 39.7 (C-20), 37.5

(C-10), 37.3 (C-4), 35.2 (C-1), 33.3 (C-25), 30.6

(C-2), 28.8 (C-16), 23.5 (C-11), 22.8 (C-21), 20.8

(C-15), 19.8 (C-26), 19.5 (C-27), 18.0 (C-19), 17.6

(C-28), 12.7 (C-18). VA -%u¥ 5 Scikkig —s7,

W% EAL AW 13 N Sa,8a-epidioxy-(22E,24R)-

ergosta-6,22-dien-3f-ol.
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