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Abstract: The methanol extract of Pteris wallichiana was separated and purified by MCI gel, sephadex LH
20, flash C18 and silica gel column chromatography combined with semi-pre HPLC. The chemical structures of the
isolated compounds were identified by MS, IR, NMR, etc. Five sesquiterpene compounds were isolated from Pteris
wallichiana and identified as 6,7-tetrahydrofuran-(2S5,3S)-pterosin C-3-O-f-D-(6'-acetyl)-Glu (1), (25,3)-pterosin
C-3-0--D-Glu (2), (2S)-pterosin A (3) and (2S)-13-hydroxyl-pterosin A (4), (2R,3S)-2-hydroxyl-pterosin C (5).
Compound 1 is a new sesquiterpene, compounds 3-5 were isolated for the first time. /n vitro bioactivity assay
showed that compound 1 was able to inhibit the proliferation of 4T1 and EMT6 cells, and possessed significant
anti-triple-negative breast cancer bioactivity.
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H-3) & Jfi T 5 6, 106.4 (C-1") #1955, 2.0 3H, s, H-1")
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9] 14> sp® YK B 5 51 (J,. 52.0, C-2), 4 /> sp® TF A 3
55 0% (6. 322, 63.1, 62.5 f1 65.7) fl 2 A H L (5 5
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Figure 1  Structure of compound 1 and its key 'H-'"H COSY,
HMBC correlations
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Table 1 'H NMR (800 MHz) and "C NMR (200 MHz) data of compound 1 in DMSO-d,

No. O J, (Jin Hz) HMBC

1 205.7 - H-2

2 52.0 2.64 (1H, d,J=3.8 Hz) H-3,C-1,3,11
3 83.1 4.73 (1H, d, J= 3.8 Hz) H-2,C-2,9

4 126.2 7.50 (1H, s) -

5 144.7 - H-12

6 136.4 - -

7 139.6 - H-15

8 1314 - -

9 1514 - H-3

10 - - -

11 13.8 1.26 3H, d, J=7.8 Hz) C-2,H-2

12 212 2.44 (3H,s) C-5

13 30.1 3.02 (2H,t,J=8.0 Hz) C-6, 14, H-14
14 63.1 431 (2H, s) C-13,H-13
15 65.7 3.16 (2H, s) C-7

5 106.4 4.50 (1H, d, J=8.0 Hz) C-3,H-2,C-2'
2! 74.1 3.01 (1H, m) C-3'

3 772 3.20 (1H, m) c-2,4

4 70.5 3.09 (1H, m) C-3,5'

5’ 774 3.21 (1H, m) c-4.,6

6’ 63.1 3.49 (1H, dt,J=12.2,6.0 Hz), 3.72 (1H, ddd, J = 12.2, 5.2, 2.2 Hz) c-5,1"

1" 170.8 - C-6',2", H-2"
2" 21.2 2.0 (3H,s) C-1"

Table 2 Screening results for antitumor activity of pterosins 1-5

IC,/umol-L"

Compound =P UT6 Us7 U251 TEI0  ECAI09
1 861 879 1834 2101  >50 >50
2 33.65 2954 550 3778 >50 >50
3 >50  >50  >50  >50  >50 >50
4 >50  >50  >50  >50  >50 >50
5 >50 >50 39.01 36.98 >50 >50
SLIGER 4y

TR KRR (Pteris wallichiana) KT = KH, 4
V8 b K 2% 260 2042 45 0 9 T R RV R 4 B, R AN O
5 2023-23-7, ORAF T AE 2 K5 A i B 5 e R ST R
317 %,

S B B 3 A R 4 H - Agilent Series
1100 SL ¥ Ji3 1 FH A3 5 43 #% ESI, 3€ [ Agilent 2 7 ;
Bruker Avance 500 1 AV800 ! 1D F1 2D #% fif L ¥R 1%,
1% Bruker 2 7] ; Teledyne Isco Combiflash Rf200 Flash
73 B AL 2 B A, BEAR R AR B IR A A
NP7000 A1 NU3000 il £ AR (4%, LT3 PUB R
B A B2 A5 C18 B A (250 mm x 4.6 mm, 5 pm),
H A YMC Co., Ltd. /¢ F]; SpectraMax Plus384 Jt W i
B bRAX, FHERB 7 TACERA IR A\ BARE T IX51
PG B R E, B A (P E) ARRAF]; HF90 — &AL
WRBEFRAE, B R A IR A | ZF-7 5840 i
%, b 5 MO RHA BR 2 7] ; DHG-9070A HL #4fH I &
T RAE, B SF IR AR TR A =] 5 388 )= i A
(100 mm x 600 mm-80 mm x 500 mm.60 mm x 600 mm.

30 mm x 600 mm), YL 775 &5 305 W R 35 38 A & A7 PR
") EEKE (100~200.200~300.300~400 H 1F #H it iz
HURE) F1 GF254 2R 7 At (10 em x 10 em), 5 &
TR VSORG 0 Ak A PR > m; F6 SR BE #E L Sephadex LH-20
(500 g, 7 BTG 100~4 000), b HFE AP R R 2
#]; Flash C18 )R HHEEZ (40~60 um, 1 000 g), b FF
TR A R A R MCIW IR (35 MCI Gel-CHP 20-P,
Fift 75~150 pm), H A =32 A 5] LBEHEE A HE
LR TS & e s — H S AR (4 4k, 500 mL),
RETBUEF A RA A .
1 ERESEH

7 B AR R T AR 30 ke, HE 0 A (B 9 2 B
3R, [V I 5 & I 8T T R BUR H 9 kg, 405
K HOR B JE R IR A S R e LR TR AR
B, 1540 i Tk 2K B R A7 340 g — 5 FF e AR B A7
890 g TR LB R BT 2 kgo o, W2 £ BE AL
B RIS ), R E AR 101,501 100~200 H
FEIR AT $ERE, B IE AR A E AT, Se by — &
Bt  HEE = 100:0~0:100, #Z R (TLC) A& & 41 [
4y, 3715 8 AN 415 Fr. EA-1~8, X} Fr. EA-3 (310 g)
HHATEE A EHT (200~300 BB, S F ki 28 2
Be =15:1~1:1) # 2 Eigail & 3515 7 4N 4H 5 (Fr.
EA-3-1~Fr. EA-3-7), Fr. EA-5 (550 g) i3k 47 i IR b
JZHT (200~300 H RERZ, G0 H i FEE =301 1~5:1),
TLC K& 345 6 445 (Fr. EA-5-1~Fr. EA-5-6).



- 1488 - 22224 Acta Pharmaceutica Sinica 2025, 60(5): 1485-1489

Fr. EA-3-3 (102 g) & MCIW g #: )2 0T (FFEE-/K =
30%~100%), 43 Fr. EA-3-3-1~Fr. EA-3-3-6, Fr. EA-3-
3-4 (33.5 g) 4 Flash C18 £ 2 #T, 30%~100% H ¥ ¥t
fit, 45 Fr. EA-3-3-4-1~Fr. EA-3-3-4-6, . Fr. EA-3-3-
4-2 (60.3 mg) FJ £ - il % W AH (13 (pre-HPLC) il %,
85.0% H S5 FE Vet , 436549 1 (8.3 mg, ¢, = 18 min)
Ak A912 (14.6 mg, t, = 23 min).

Fr. EA-5-4 (230.8 g) £ i % ¥ %t i Sephadex LH
20 (FFWESE ) A i, #53 Fr. EA-5-4-1~Fr. EA-5-4-5,
Fr. EA-5-4-3 (66.3 g) 4 Flash C18 #: f4it%, 30%~100%
FH S 355 B, 15 Fr. EA-5-4-3-1~Fr. EA-5-4-3-5, H: 1 Fr.
EA-5-4-3-3 (74.2 mg) F % pre-HPLC il %, 93.0% H i
TR, BAE 3 (12.4 mg, ¢, = 17 min) fL &4 4
(11.6 mg, t, = 27 min) 55 (7.9 mg, ¢, = 24 min).

2 HEHEE

&1 N EEH R (MeOH), 15 S 215.1 °C, 7]
T FBE ST R A R A R, g F 208 CL,H,,0,, af)
+52 (¢ 0.5, MeOH); UV (CH,OH) 2___(log ¢): 220 (4.0),
1£215.260 1300 nm AL A e RIS, ik 245 i 254
JR R AMEHE G TR v 17001 6301 465 cm™, #2715
ST PRIERIZEIL; "H NMR (800 MHz, DMSO-d,)
A1'°C NMR (200 MHz, DMSO-d,) $4% 0.3 1.

3 EM1hEEEKER

T AEE D 1 R 2 23 1) 7K AR RS T e BB SR
R 7 ik AT, BIEAE A4 1 (2.0 mg) 7 3.0 mL 1)
ERER —EONE (111, V) RO R 2 h, ek K
A BT 77 J5 100 pL J6 7K i g 5 f#, 51 200 uL
(0.1 mol-L™") fy 2= Jht 2 R I 1 1R 5, VR & W 1E 60 °C
TNAFA T h, BN 3.0 mL ) = B RE AL AR N A O
ik Bt — — H L Sk e -tk e (HMDA-TMCS, 2:1:10,
VIV), £E 60 °C2& T 4% £2 11 #4 30 min, R B 564 )5, R
AP 2 mL 3 2 b 2L, ZEIE AT GC-MS 43t A
HEERE IR Y o f BN FRLORE (B-D- 7 % BE  B-L- i
B~ o-D-7 %) B o-L- i G RE, 20235 > 95%) W SKH A
R, Xof ISR A R 7 vE AR B S IR e AR Y,
1T GC-MS 73 #ir, WAL, FAE Ayt
4 BEYEMN

EMT6.4T1.U87.U251.TE10 F1 ECA 109 4 Jftd k24
P E L ES NN ) e SN - 3 T 7S it (=]

MR TR AL DA 10% 164 1MiE 1% H -
% K I DMEM/1640 56 4 55 77 5 Hh, 737 °C.5% CO,
BRI A TR TR . Ao M K5 B 7% 0L 5 80% i #E 4T
AT . WK TR IR A G R 5L 2 %, 5
F PBS £ i vt — ¥k, N EDTA 3 41 1) g 25
W 1~2 mL #4742 2~3 min, 7E /4% T A LLE

1) B 21 B 4 B F S, TN R AR FR [ DMEM/1640
SEARR R EAT LA, SR R B O R AT
Lo BN EFP EIE, M H Y DMEM/1640 56
AR AL E R, 5 S R BRI L8 AR AR

CCK-8 Wl E g Ak T X Hi A K JA I 240 i, LA AL
29 3x10° 40 Mo 42 R 2 96 LA P (BF4L3 AN EAL), F
BT 37°C.5% CO, MR EF7 24 h, AR5 A
) Wk FEE (AL & P Ab 3 (0.1.0.2.0.4.0.8.0.16.0.32.0.
64.0 umol-L™), 157 24 h J5 8 [ &AL 0 10 uL CCK-8
T, AREEIF B 60 mine FHEEFR{UAE 450 nm Ab I T
FEAE (OD), THE H AN [FIAR B2 T 4 IR R A 2, il ik 2 -
N 2R, TSR EE (IC, ). MIBAFIEH (%) =
(OD 514,5~OD )/ (OD 3305 =OD ) < 100%; 201 AL 1 51

GO AR K H GraphPad Prism 9
BTG T, I8 2 F 4 Bk A AERC S Student's ¢
for B UL, Hd SR S 34 x + s R

e STk AL AR B L By A SOR R SR — AR &, 5T
a8 5 ML RS RO E RO B 1 Xt
M B ANLE R 2 e R T — s W Iy, E SRR MR e 1 51
20 MR 2 S 56 B0 20 A B AR B o A BT S Y e T R
PR S B B IR R4S T 4R T4 AR

TS JTA 155 37 WA AE R 2 R
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