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Cucurbitane triterpenes from Hemsleya pengxianensis and their antitumor activity
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Abstract: Objective To investigate the chemical constituents of Hemsleya pengxianensis. Methods The compounds were
separated and purified by silica gel column chromatography and semi-preparative high performance liquid chromatography (HPLC)
methods, and their structures were identified by physicochemical property and NMR, IR, MS spectroscopic methods. The cytotoxic
activity of the compounds against HeLa cells was determined by MTT assay. Results A total of 17 compounds were isolated and
identified as hemsleyacin A (1), Jinfushanencin B (2), delavanoside D (3), scandenogenin D (4), jinfushanencin C (5), jinfushanoside
D (6), hexanorcucurbitacin F (7), delavanoside A (8), cucurbitacin V (9), hemslepenside A (10), jinfushanencin F (11), scandenoside
R3 (12), scandenoside Rz (13), hemslecin G (14), jinfushanoside A (15), cucurbitacine F (16), 16-O-acetyl-cucurbitacin F (17).
Conclusion Compound 1 is a new type of cucurbitane triterpene, and compounds 2—9 are isolated from the Hemsleya genus for
the first time. All of isolates were detected their inhibitory activities against HeLa cell lines by the MTT assay. The result showed that
compounds 1, 5, 10, 14 and 16—17 exhibited inhibitory activity against the tested cell line.
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250 Hemsleya pengxianensis W. J. Chang
NE R (Cucurbitaceae) &5 1 & Hemsleya Cogn. ex
F. B. Forbes & Hemsl. 1%, FEN M T . 5t
S PO SRS, BARHF AR, A SFHH
FEESHHI =R RERE. AHIRES K
@ HET, DALFERr H I E N RS R %
LK “Wigy” SR EALCETESE, FEHT
BITERL R SCRER . SVERRERE, H
H RAFHITFRCHT 5t Stk — 30 58 38 H 25 W o 21l
KRB GRS, MBI BT IHEER 4
MEAE GO AT T RGBS, 52tk By
Tiik, oy EARE 17 AN =R S, 4l
BENEZEFMHEM A Chemsleyacin A, 1),
jinfushanencin B(2). %48 % ilHE D(delavanoside D,
3). scandenogenin D (4). jinfushanencin C (5).
jinfushanoside D (6). hexanorcucurbitacin F (7).
FEANEAE A (delavanoside A, 8) . cucurbitacin V (9).
hemslepenside A (10). jinfushanencin F (11).
scandenoside R3 (12). scandenoside Ry (13). E1E
ZEfH G (hemslecin G, 14). jinfushanoside A (15).
cucurbitacine F (16 ). 16-O-acetyl-cucurbitacin F
a7, Hitb&w 1 e, e 2~9
HIXMNZER Y 3 #4338 KA MTT x5 L
T o3 B AR RIS P HEAT T AR SN0 88 4 i v 4 0
o SEREH, EW 1. 5. 100 14, 16~17 *f
HeLa 41 B A R 4RSI/, 2 Hal sk E
(median inhibitory concentration, ICso) 4 2.82~7.13
umol/L .

1 MRERE

BrukerAvancelll600 ZY 1% i 34k ik 154 (4 [E
Bruker A ] ); HW-40C #tfii (Toyopearl A@]); 3§
IR G /R LTQ-Obitrap XL 35 B {¢ . LTQ-Obitrap
XL B34 (3£ E Thermo Fisher ] ); il % 5
Aglient = 20 AH it 4% (3£ B Aglient & 7] ); MCI
(AAR=ZZ AT HEIBER. 2 6O0EH
TEM GFass (5 BHEVEAL LA A ): RE-2000B
B i 25 AN C R R A AR s AT
BIN A al, s K.

T 2017 K E T HE T, A n AR
BBt i LI E B YIIE T 5 R BUR A 2 N
BEMHBEHEME LS H pengxianensis W. .
Chang [ F#REHUR, #rA8 (CS170925) fRAFF) 78
ZI Y bl SE 5

2 RESSE

FTHHHAR 10.0 kg Bt s, LL 95% L FE [Hlide
B3 IR, BRR 3 h, IR EEAFIREZ 1.1 kg LA3 L
IKERRIIRE JG, RIRAAHES. BERR OBe BT
BEREEL 3 WK, AR 1 L, JRERUER, SERR 2
BeA ) (350 g)o BHEIR LBEEIRE (350¢) &
A e DL & H e FRBE (100 & 0~0 : 100) i
TR, ZEZEIEREEIFHRIA S, 5
F] 6 NS> Fr. 1~6. Fr. 1 4 MCI A it 5,
30%~ 100% H EERA e, 1528) 7 A4 7 (Fr. 1.1~
1.7). Fr. 1.2 £&#4%7% HPLC (ZJ-7K 28 © 72) i
HEFMEAEY 1 (2.2 mg, k=13.1 min). 2 (1.8 mg,
r=15.1 min), Fr. 1.4 £ Sephadex LH-20 FF &1 i} ( Ff
BE- TS HRE 10 D P& s oA (il (2 0-
K 35165 HlsBRAEMNEY 3 (3.0 mg, ®r=15.1
min). 4 (23 mg, /=178 min). 5 (2.6 mg, ®R=
25.3 min). Fr. 2 % Sephadex LH-20 #: {0 i (FHEE)
J b 2% m AR il (ZBE-/K 25 1 75) il &S
FMLAY 6 (2.1 mg, ®R=15.6min). 7 (3.1 mg,
k=189 min). 8 (3.1 mg, RrR=24.6min). Fr.3 &
it [ AH RP-18 A HE B, 30%~100% H BE K HE B
Ve, 53] 6 NS (Fr.3.1~3.6). Fr.3.3 &%
A HPLC (ZJiE-/K 38 & 62) il & 15815 9 (2.6
mg, ®R=15.1 min), 10 (1.8 mg, ®r=19.1 min).
11 (2.6 mg, ®R=24.5min). Fr.4 ZEERH: (200~
300 HO i, —&HLE-HEE (40 0 1~0: 1) #
FEVENAFE] 6 MRS Fr. 4.1~4.6. Fr. 4.2 £ &R
HPLC (ZJi§-7K 37 : 63) il &3 21bLA4 12 (2.6 mg,
®=13.6 min), 13 (1.9 mg, ®=8.1 min). 14 (2.1
mg, ®R=25.5min). Fr.4.3 Zid A RP-18 (it
I3, 40%~100% FH A 2 e it 1531 6 4453 (Fr.
43.1~43.6), Fr. 43.4 £ffi]&% HPLC (ZJE-K
38 1 62) il #ABEMLEY 15 (32 mg, &_R=17.3 min).
16 (1.9 mg, £=20.5 min). 17 (2.6 mg, r=24.7 min).
3 LT

WEY1: AR, 5ET P, (o) +19.1°
(¢ 0.1, MeOH) . HR-ESI-MS .7~ #E7> T 557U m/z:
641.332 0 [M+Na]* (i1 5HE Ca4Hs0010Na, 641.3302),
4h4 TH-NMR fil BC-APT #EWriZib &9 115> 1N
C34Hs50010, AHFIE N 11. UV K B & 91E
222 nm WA BRI, BEHTEE ) AR SRR AR
IR B SR AERE (3404, 3422, 3437
em™), HIFE (2942, 2839 cm™), ¥ikFE (1710 cm™).
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&Y 1 /) 'THANMR (£ 1) EEHXER 7
MHEEES o 1.18 (s), 1.24 (s), 1.37 (s), 1.40 (s),
1.51(s), 2.13(s), 1.91 (s); | MEIEIIR T 5 ou 6.46
(brs). BC-APT (GR 1) 45 36 Mikfs 5, HE 7
ANHILES 5c 203, 21.5, 19.6, 23.4, 25.2, 21.6,
F1 A4 18 NMR ##E (600 MHz for 'H-NMR, 150
MHz for *C-APT, in pyridine-ds)

Table 1 NMR data (600 MHz for "TH-NMR, 150 MHz for
13C-APT, in pyridine-ds) of compound 1

/DA dc o
1 35.6 1.63 (1H, m), 2.20 (1H, m)
2 70.3 4.14 (1H, m)
3 80.6 3.53 (1H, d, J=2.4 Hz)
4 447
5 168.3
6 124.6 6.46 (1H, s)
7 199.7
8 58.4 2.74 (1H, s)
9 48.1
10 36.7 3.22 (1H, m)
11 211.0
12 49.4 2.90 (1H, d, J=15.0 Hz)

3.32(1H, d, J=15.0 Hz)

13 493
14 50.4
15 443 1.67 (1H, m), 2.76 (1H, m)
16 74.8 6.06 (1H, t, J=7.8 Hz)
17 56.0 3.03 (1H, d, J=17.8 Hz)
18 20.3 1.18 (3H, s)
19 215 1.24 (3H, s)
20 80.1
21 255 1.55 (3H, s)
22 2162
23 33.1 3.02 (1H, m), 3.10 (1H, m)
24 35.6 2.20 (2H, t,J=7.8 Hz)
25 81.6
26 26.1 1.47 (1H, s)
27 26.5 1.45 (2H, s)
28 19.6 1.37 (3H, s)
29 234 1.40 (3H, s)
30 252 1.51 (3H, s)
OOCCH3-16  170.9,21.6 2.13 (3H, s)
OOCCH3-25  170.6,22.6 1.91 (3H, s)

22.6, 5 MIHIE(ES 6c 35.6,49.4,44.3,33.1, 35.6,
7 NREIAS S 70.3, 80.6, 124.6, 58.4, 36.7, 74.8,
56.0, 7T NG S oc 44.7, 168.3, 48.1, 49.3, 50.4,
80.1, 81.6, 3 MHKIL(E S ¢ 216.2, 211.0, 199.7, 2
MEEFAE S 0c 170.9, 170.6. L EW) 1 IRZRES G 5
A A EACT I GUEEAMLL, REZAET
WA 1 BAMELE 1 DNRIEF IR E S . dt—P
3BT BC-APT $dli &8I, fEBEEMRZm T, &
1 1] C-5 (6c 168.3), C-6 (6c 124.6), C-7 (5c 199.7) #
EALENE G 1 C-5 (6c 145.7), C-6 (6¢ 122.9), C-7 (dc
66.4) [AXHAIRE: C-16 ZFEEIEBUCE, thEaW
1 1] C-16 (dc 74.8) B EALFH G (] C-16 (6c 71.3)
&AL FE . HMBC (B 1) i EH, H-6 (01 6.47)
5 C-7(6c199.7) #H3%, H-16 (6n6.07) 5 C-16 £
B (6c170.9) HK, $ERERIEAN LWL BIAEAE T
C-7 F1 C-16 fiz.. "H-NMR & C-3 Ef5 5 EKIN on
3.53 (1H, d, J = 2.4 Hz), R A WA 2,3 B
FRO I 2 I ) 45 74 . NOESY 3 275, H-3 #1 CH;3-24,
H-16 1 CH3-27 f#fEAHIK, #&7 2-OH, 3-OH X
16-OAc ¥J4bF o fi7. Rk, th&M 1 IS HIgE
N 20,30,20- =FFHLE T EK-16,25- . LA EE-5-)-
7,01,22-=M, 4 B S HE A.

WEY2: AEkAR, 5inT HEE. ESI-MS m/z:
495216 7 [M+Na]"s '"H-NMR (600 MHz, pyridine-ds)
d: 0.69 (3H, s, H-18), 1.25 (3H, s, H-19), 0.86 (3H, d,
J = 6.6 Hz, H-21), 1.15 (3H, s, H-28), 1.43 (3H, s,
H-29), 1.01 (3H, s, H-30), 3.71 (1H, s, H-3), 5.70 (1H,

= 'H-'HCOSY
»— NOESY

1 1A% 18 'H-"H COSY. HMBC #1 NOESY 1%
Fig. 1 Key 'H-'H COSY, HMBC and NOESY correlations
of compound 1
d, J = 4.8 Hz, H-6), 591 (1H, t, J = 7.2 Hz, H-24),
4.72 (2H, s, H-26), 4.73 (2H, s, H-27); 3C-NMR (150
MHz, pyridine-ds) &: 21.7 (C-1), 30.2 (C-2), 76.0
(C-3), 423 (C-4), 1419 (C-5), 1194 (C-6), 24.6
(C-7), 44.4 (C-8), 49.2 (C-9), 36.3 (C-10), 214.3
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(C-11), 49.5 (C-12), 49.5 (C-13), 50.0 (C-14), 34.9
(C-15), 28.4 (C-16), 50.0 (C-17), 17.3 (C-18), 20.6
(C-19), 36.4 (C-20), 18.3 (C-21), 36.4 (C-22), 24.9
(C-23), 141.3 (C-24), 127.8 (C-25), 65.8 (C-26), 58.9
(C-27), 18.5 (C-28), 26.7 (C-29), 28.3 (C-30). L %%
TSI E — S, HEEhEY 2 A
jinfushanencin B,

EY 3: BEBAR, 5T HEE. ESI-MS m/z:
641.497 0 [M—+Na]". 'H-NMR (600 MHz, pyridine-ds)
J9: 0.68 (3H, s, H-18), 1.12 (3H, s, H-19), 0.83 (3H, d,
J = 6.6 Hz, H-21), 1.83 (2H, s, H-27), 0.95 (3H, s,
H-28), 1.10 (3H, s, H-29), 1.55 (3H, s, H-30), 3.62
(1H, s, H-3) , 5.50 (1H, d, J = 6.0 Hz, H-6), 5.72 (1H,
t, J = 6.6 Hz, H-24), 4.31 (2H, s, H-26), 4.89 (1H, d,
J=17.8 Hz, H-1"); 3C-NMR (150 MHz, pyridine-ds) J:
22.3 (C-1), 28.9 (C-2), 87.6 (C-3), 42.4 (C-4), 141.7
(C-5), 118.9 (C-6), 24.5 (C-7), 44.3 (C-8), 49.1 (C-9),
36.3 (C-10), 214.1 (C-11), 49.4 (C-12), 49.5 (C-13),
50.0 (C-14), 34.9 (C-15), 28.4 (C-16), 50.0 (C-17),
17.3 (C-18), 20.7 (C-19), 36.2 (C-20), 18.6 (C-21),
37.2 (C-22), 25.0 (C-23), 125.5 (C-24), 136.8 (C-25),
68.5 (C-26), 14.4 (C-27), 19.2 (C-28), 28.7 (C-29),
26.2 (C-30); 3-Gle: 107.8 (C-1'), 75.9 (C-2), 79.1
(C-3"), 72.2 (C-4"), 78.6 (C-5'), 63.4(C-6"), LA ¥k
53R E — 20, WS ENEY 3 NERE
D,

e 4: HEMAK, 5T HEE. ESI-MS m/z:
541.321 8 [M+Na]*. 'H-NMR (600 MHz, pyridine-ds)
8: 1.28 (3H, s, H-18), 1.22 (3H, s, H-19), 1.46 (3H, s,
H-21), 1.36 (3H, s, H-28), 1.29 (3H, s, H-29), 1.43
(3H, s, H-30), 4.11 (1H, m, H-2), 3.42 (1H, d, J=9.0
Hz, H-3), 5.69 (1H, d, J = 5.4 Hz, H-6), 5.11 (1H, m,
H-16), 5.15 (1H, m, H-23), 6.71 (1H, d, J = 8.4 Hz,
H-24), 4.73 (2H, s, H-26), 4.72 (2H, s, H-27);
BC-NMR (150 MHz, pyridine-ds) o: 34.4 (C-1), 70.7
(C-2), 81.2 (C-3), 42.6 (C-4), 142.2 (C-5), 118.5
(C-6), 24.0 (C-7), 42.6 (C-8), 49.0 (C-9), 34.0 (C-10),
212.9 (C-11), 48.6 (C-12), 48.5 (C-13), 48.5 (C-14),
41.5 (C-15), 70.3 (C-16), 55.8 (C-17), 19.9 (C-18),
20.3 (C-19), 72.2 (C-20), 30.0 (C-21), 46.4 (C-22),
70.6 (C-23), 128.3 (C-24), 142.1 (C-25), 65.3 (C-26),
58.2 (C-27), 21.6 (C-28), 22.1 (C-29), 25.2 (C-30). LA
RS SRR E — BT, MEENEY 4 A

scandenogenin Do

WEYS: AERAR, 5inT HEE. ESI-MS m/z:
615.420 7 [M+Na]". 'H-NMR (600 MHz, pyridine-ds)
5:1.28 (3H, s, H-18), 1.30 (3H, s, H-29), 1.42 (3H, s,
H-28), 1.51 (3H, s, H-26), 1.45 (3H, s, H-27), 1.54
(H, s, H-19), 1.51 (3H, s, H-30), 1.60 (3H, s, H-21),
3.38 (3H, s, CHs-7), 3.49 (1H, d, J = 9.0 Hz, H-3),
4.15 (1H, m, H-2), 3.67 (1H, d, J = 6.0 Hz, H-7), 4.94
(1H, m, H-16), 6.10 (1H, d, J = 5.4 Hz, H-6);
3C-NMR (150 MHz, pyridine-ds) d: 34.8 (C-1), 71.2
(C-2), 81.4 (C-3), 43.7 (C-4), 147.4 (C-5), 119.4
(C-6), 76.7 (C-7), 48.7 (C-8), 48.9 (C-9), 35.6 (C-10),
213.4 (C-11), 49.6 (C-12), 48.1(C-13), 50.8 (C-14),
46.9 (C-15), 70.7 (C-16), 59.5 (C-17), 20.7(C-18),
21.9 (C-19), 80.4 (C-20), 25.8 (C-21), 215.2 (C-22),
32.6 (C-23), 35.7 (C-24), 82.2 (C-25), 263 (C-26),
26.5 (C-27), 19.7 (C-28), 23.3 (C-29), 26.0 (C-30)
170.6 (-OOCCH3), 22.4 (-OOCCH3). DL E#dE 5
BRI IE —F®), WM E & 5 O jinfushanencin C.

WEw 6: kAR, 5T HEE. ESI-MS m/z:
497.370 1 [M+Na]"s 'H-NMR (600 MHz, pyridine-ds)
0: 0.89 (3H, s, H-18), 1.46 (3H, s, H-29), 0.95 (3H, s,
H-28), 4.71 (2H, s, H-26), 472 (2H, s, H-27), 1.37
(3H, s, H-19), 1.22 (3H, s, H-30), 0.94 (3H, d, J = 6.0
Hz, H-21), 3.76 (1H, s, H-3) , 420 (1H, m, H-11),
5.69 (1H, d, J = 5.4 Hz, H-6), 5.90 (1H, t, J = 6.0 Hz,
H-24); BC-NMR (150 MHz, pyridine-ds) J: 26.2
(C-1), 31.3 (C-2), 76.7 (C-3), 42.8 (C-4), 144.8 (C-5),
119.6 (C-6), 25.2 (C-7), 44.0 (C-8), 40.6 (C-9), 36.5
(C-10), 78.3 (C-11), 41.3 (C-12), 47.8 (C-13), 50.3
(C-14), 34.9 (C-15), 28.7 (C-16), 51.2 (C-17), 17.8
(C-18), 26.8 (C-19), 37.5 (C-20), 19.9 (C-21), 37.4
(C-22), 25.2 (C-23), 128.2 (C-24), 141.5 (C-25), 65.4
(C-26), 58.9 (C-27), 19.0 (C-28), 27.3 (C-29), 27.5
(C-30). LA E%#s 530k iE — 500, e &y
6 >/ jinfushanoside D.

WEM 7: AR, BIETHEE. ESI-MS m/z:
427.333 3 [M+Na]*. 'H-NMR (600 MHz, pyridine-ds)
6:1.22 (3H, s, H-18), 1.31 (3H, s, H-29), 0.79 (3H, s,
H-28), 1.47 (3H, s, H-19), 1.54 (3H, s, H-30), 2.14
(3H, s, H-21), 3.49 (1H, d, J = 6.6 Hz, H-3), 4.09 (1H,
m, H-2), 3.43 (1H, d, J = 9.0 Hz, H-16), 5.72 (1H, d,
J=6.0 Hz, H-6); 3C-NMR (150 MHz, pyridine-ds) J:
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35.1 (C-1), 71.3 (C-2), 81.9 (C-3), 43.3 (C-4), 142.9
(C-5), 118.9 (C-6), 24.6 (C-7), 43.8 (C-8), 49.5 (C-9),
34.8 (C-10), 212.4 (C-11), 47.8 (C-12), 50.9 (C-13),
49.6 (C-14), 46.5 (C-15), 71.7 (C-16), 68.4 (C-17), 19.6
(C-18), 20.4 (C-19), 209.0 (C-20), 32.1 (C-21), 20.7
(C-28),22.8 (C-29),25.9 (C-30). LA 5 -Cikikig
—5N, W% e AW T A hexanorcucurbitacin Fo

&) 8: AR, 5T HIE. ESI-MS m/z:
803.458 0 [M + Na]* . 'H-NMR (600 MHz,
pyridine-ds) 6: 0.71 (3H, s, H-18), 1.24 (3H, s, H-19),
0.83 (3H, d, J = 6.6 Hz, H-21), 1.01 (3H, s, H-28),
1.14 (3H, s, H-29), 1.42 (3H, s, H-30), 3.71 (1H, brs,
H-3), 5.67 (1H, d, J = 6.0 Hz, H-6), 5.40 (1H, t, J =
7.2 Hz, H-24), 4.56 (2H, s, H-27); 4.93 (1H, d, J= 7.8
Hz, H-1"), 5.36 (1H, d, J = 7.8 Hz, H-1"); '3C-NMR
(150 MHz, pyridine-ds) d: 21.7 (C-1), 30.2 (C-2), 76.0
(C-3), 423 (C-4), 141.8 (C-5), 119.4 (C-6), 24.6
(C-7), 44.4 (C-8), 49.5 (C-9), 37.2 (C-10), 214.4
(C-11), 49.2 (C-12), 49.5 (C-13), 50.0 (C-14), 35.0
(C-15), 28.5 (C-16), 50.0 (C-17), 17.4 (C-18), 20.6
(C-19), 36.4 (C-20), 18.9 (C-21), 37.2 (C-22), 25.3
(C-23), 130.4 (C-24), 132.6 (C-25), 22.3 (C-26), 67.7
(C-27), 18.6 (C-28), 20.6 (C-29), 26.7 (C-30);
27-Gle(inner): 101.8 (C-1'), 84.2 (C-2"), 78.6 (C-3'),
71.8 (C-4"), 78.4 (C-5"), 63.1 (C-6'); 26-Glc(terminal):
106.8 (C-1"), 77.3(C-2"), 79.0 (C-3"), 71.9 (C-4"),
78.7 (C-5"), 62.9 (C-6"). LA bHdia 5 3CiikaE —Ee),
M A 8 MRS T A

WED9: AR, 5T HEE. ESI-MS m/z:
511.340 9 [M+Na]*. 'H-NMR (600 MHz, pyridine-ds)
8: 1.24 (3H, s, H-18), 1.27 (3H, s, H-19), 1.62 (3H, s,
H-28), 1.12 (3H, s, H-29), 1.41 (3H, s, H-30), 1.55
(3H, s, H-21), 1.51 (3H, s, H-26), 1.51 (3H, s, H-27),
3.71 (1H, s, H-3), 5.25 (1H, m, H-16), 5.66 (1H, s,
H-6); 13C-NMR (150 MHz, pyridine-ds) : 21.0 (C-1),
29.7 (C-2), 75.3 (C-3), 41.7 (C-4), 141.2 (C-5), 118.8
(C-6), 24.1 (C-7), 43.3 (C-8), 49.2 (C-9), 35.7 (C-10),
214.6 (C-11), 49.8 (C-12), 50.9 (C-13), 48.5 (C-14),
46.7 (C-15), 71.9 (C-16), 59.4 (C-17), 20.3 (C-18),
20.1 (C-19), 74.3 (C-20), 27.0 (C-21), 47.9 (C-22),
123.0 (C-23), 143.0 (C-24), 69.6 (C-25), 30.6 (C-26),
30.5 (C-27), 18.8 (C-28), 27.7 (C-29), 26.1 (C-30). LA
R S oCEk iR E — S, M EEY 9 R

cucurbitacin V.

WEY 10: FERK, ZiE T HEE . ESI-MS m/z:
639.472 5 [M+Na]. 'H-NMR (600 MHz, pyridine-ds)
0: 0.70 (3H, s, H-18), 1.16 (3H, s, H-19), 0.85 (3H, d,
J = 6.0 Hz, H-21), 0.98 (3H, s, H-28), 1.10 (3H, s,
H-29), 1.56 (3H, s, H-30), 3.63 (1H, s, H-3), 5.52 (1H,
d, J = 6.0 Hz, H-6), 6.46 (1H, t, J = 7.2 Hz, H-24),
9.55 (2H, s, H-26), 1.79 (3H, s, H-27),4.87 (1H, d, J=
7.8 Hz, Gle-H-1"); '3C-NMR (150 MHz, pyridine-ds)
0:22.6 (C-1), 28.4 (C-2), 87.6 (C-3),42.4 (C-4), 141.6
(C-5), 118.9 (C-6), 24.5 (C-7), 44.3 (C-8), 49.5 (C-9),
36.3 (C-10), 214.0 (C-11), 49.1 (C-12), 49.3 (C-13),
50.0 (C-14), 34.9 (C-15), 28.9 (C-16), 49.9 (C-17),
17.3 (C-18), 20.7 (C-19), 36.4 (C-20), 18.7 (C-21),
35.2 (C-22), 24.8 (C-23), 145.6 (C-24), 139.7 (C-25),
195.5 (C-26), 9.6 (C-27), 18.6 (C-28), 28.7 (C-29),
26.3 (C-30), 107.8 (C-1"), 76.0 (C-2"), 79.2 (C-3"),
72.1 (C-4"), 78.7 (C-5"), 63.4 (C-6"). LA L% 5 CHik
HIE—30), M EAY) 10 N hemslepenside A,

&% 1. AOTERKR R, ST HE.
525325 7 [M+Na]*. 'H-NMR (600 MHz, pyridine-ds)
o: 1.26 (3H, s, H-18), 1.22 (3H, s, H-19), 1.42 (3H, s,
H-21), 1.97 (3H, s, H-26), 1.36 (3H, s, H-28), 1.28
(3H, s, H-29), 1.47 (3H, s, H-30), 4.10 (1H, m, H-2),
3.40 (1H, d, J=9.0 Hz, H-3), 5.71 (1H, d, J= 6.0 Hz,
H-6), 5.14 (1H, m, H-16), 5.09 (1H, m, H-23), 6.68
(1H, d, J = 6.0 Hz, H-24), 4.52 (1H, s, H-27a), 4.58
(1H, s, H-27b); 3C-NMR (150 MHz, pyridine-ds) J:
35.2 (C-1), 71.3 (C-2), 81.7 (C-3), 43.2 (C-4), 142.8
(C-5), 119.0 (C-6), 24.6 (C-7), 43.3 (C-8), 49.8 (C-9),
34.6 (C-10), 213.4 (C-11), 49.2 (C-12), 49.0 (C-13),
49.1 (C-14), 42.2 (C-15), 70.8 (C-16), 56.5 (C-17),
20.4 (C-18), 21.2 (C-19), 72.7 (C-20), 30.5 (C-21),
47.2 (C-22), 71.4 (C-23), 129.4 (C-24), 139.1 (C-25),
21.4 (C-26), 61.3 (C-27), 22.3 (C-28), 22.7 (C-29),
25.8 (C-30). LA EHdls 5 oCikdtoE — 80, #M et
%) 11 4 jinfushanencin F.

WEY 12: BEKAK, 5% T I . ESI-MS m/z:
819.926 3 [M+Na]*. 'H-NMR (600 MHz, pyridine-ds)
0: 1.21 (3H, s, H-18), 1.23 (3H, s, H-19), 1.68 (3H, s,
H-21), 1.89 (3H, s, H-27), 1.29 (3H, s, H-28), 1.31
(3H, s, H-29), 1.52 (3H, s, H-30), 3.66 (1H, s, H-3),
5.46 (1H, d, J = 6.0 Hz, H-6), 4.90 (2H, d, /= 7.8 Hz



FED 2021105 H52% B2 Chinese Traditional and Herbal Drugs 2021 October Vol. 52 No. 20

* 6149 ¢

H-26), 5.48 (1H, t, J= 7.2 Hz, H-24); '3C-NMR (150
MHz, pyridine-ds) o: 22.3 (C-1), 28.6 (C-2), 87.2
(C-3), 42.1 (C-4), 141.6 (C-5), 118.9 (C-6), 25.0
(C-7), 43.8 (C-8), 49.0 (C-9), 36.1 (C-10), 214.2
(C-11), 49.2 (C-12), 49.8 (C-13), 50.1 (C-14), 34.9
(C-15), 22.4 (C-16), 51.1 (C-17), 19.1 (C-18), 20.4
(C-19), 74.2 (C-20), 26.1 (C-21), 44.7 (C-22), 23.1
(C-23), 130.3 (C-24), 132.3 (C-25), 75.2 (C-26), 14.2
(C-27), 19.1 (C-28), 28.1 (C-29), 26.7 (C-30); 3-Glc:
107.9 (C-1"), 75.9 (C-2"), 79.1 (C-3"), 72.1 (C-4"), 78.6
(C-5"), 63.4 (C-6"); 26-Glc: 103.4 (C-1"), 75.6 (C-2"),
79.1 (C-3"), 72.1 (C-4"), 78.2 (C-5"), 63.2 (C-6"), LA
AR S5O IGE — B, S ENEY 12 K
scandenoside Rs.

&Y 13: HEKAR, 5% T I . ESI-MS m/z:
657.401 2 [M+Na]*. 'H-NMR (600 MHz, pyridine-ds)
0: 1.07 (3H, s, H-18), 1.26 (3H, s, H-19), 1.53 (3H, s,
H-21), 1.85 (1H, s, H-26), 1.13 (3H, s, H-28), 1.34
(3H, s, H-29), 1.46 (3H, s, H-30), 4.23 (2H, s, H-27),
3.62 (1H, s, H-3) , 5.47 (1H, d, J = 5.4 Hz, H-6), 5.85
(IH, t, J = 7.2 Hz, H-24); BC-NMR (150 MHz,
pyridine-ds) d: 22.5 (C-1), 29.0 (C-2), 87.7 (C-3), 42.2
(C-4), 141.7 (C-5), 118.9 (C-6), 24.6 (C-7), 42.5
(C-8), 49.2 (C-9), 36.1 (C-10), 213.6 (C-11), 49.2
(C-12), 49.3 (C-13), 50.0 (C-14), 34.6 (C-15), 22.5
(C-16), 51.8 (C-17), 18.2 (C-18), 20.5 (C-19), 72.9
(C-20), 26.3 (C-21), 45.3 (C-22), 23.6 (C-23), 128.1
(C-24), 136.5 (C-25), 21.0 (C-26), 61.3 (C-27), 18.4
(C-28), 28.6 (C-29), 26.3 (C-30), 3-Glc: 107.9 (C-1"),
75.9 (C-2"), 79.2 (C-3"), 72.9 (C-4"), 78.7 (C-5"), 63.4
(C-6"), LA EHHE S SOlkiE — 300, #eE e ay)
13 >/ scandenoside Rz,

EY) 14: BEKAK, 5% T I ESI-MS m/z:
601.416 7 [M—+Na]*. 'H-NMR (600 MHz, pyridine-ds)
0: 1.28 (3H, s, H-18), 1.52 (3H, s, H-19), 1.76 (3H, s,
H-21), 1.50 (3H, s, H-26), 1.51 (3H, s, H-27), 1.48
(3H, s, H-28), 1.34 (3H, s, H-29), 1.61 (3H, s, H-30),
1.90 (3H, s, COCHs-25), 3.50 (1H, d, J = 9.0 Hz,
H-3), 4.17 (1H, m, H-2), 4.51 (1H, s, H-7), 4.92 (1H,
t, J = 7.2 Hz, H-16), 6.25 (1H, d, J = 5.4 Hz, H-6);
BC-NMR (150 MHz, pyridine-ds) J: 34.4 (C-1), 70.7
(C-2), 81.0 (C-3), 42.8 (C-4), 145.0 (C-5), 1222
(C-6), 65.9 (C-7), 52.8 (C-8), 50.1 (C-9), 35.1 (C-10),

213.3 (C-11), 49.2 (C-12), 47.7 (C-13), 50.1 (C-14),
46.3 (C-15), 70.1 (C-16), 58.7 (C-17), 22.7 (C-18),
21.8 (C-19), 79.9 (C-20), 25.1 (C-21), 214.9 (C-22),
32.0 (C-23), 35.2 (C-24), 81.4 (C-25), 25.7 (C-26),
25.8 (C-27), 19.3 (C-28), 20.1 (C-29), 25.3 (C-30)
170.0 (-OOCCHj3), 22.0 (-OOCCH3). L E%dE 5 ¢
BRIRIE— 2, MUOS R A 14 HEESH G.

& 15: AR, 5% T FEE.ESI-MS m/z:
659.416 7 [M + Na]* . 'H-NMR (600 MHz,
pyridine-ds) ¢: 0.85 (3H, s, H-18), 1.30 (3H, s, H-19),
0.91 (3H, d, J = 6.0 Hz, H-21), 0.87 (3H, s, H-28),
1.15 (3H, s, H-29), 1.56 (3H, s, H-30), 4.72 (2H, d, J =
7.8 Hz, H-26), 4.72 (2H, d, J = 7.8 Hz, H-27), 3.66
(1H, s, H-3) , 4.19 (1H, m, H-11), 5.49 (1H, d, J = 6.0
Hz, H-6), 5.90 (1H, t, J = 7.2 Hz, H-24); '3C-NMR
(150 MHz, pyridine-ds) 6: 27.2 (C-1), 30.0 (C-2), 88.4
(C-3), 42.8 (C-4), 144.7 (C-5), 118.9 (C-6), 25.0
(C-7), 43.9 (C-8), 40.5 (C-9), 36.6 (C-10), 78.6
(C-11), 41.5 (C-12), 47.8 (C-13), 50.2 (C-14), 34.9
(C-15), 28.7 (C-16), 51.0 (C-17), 17.4 (C-18), 26.7
(C-19), 37.3 (C-20), 19.7 (C-21), 37.4 (C-22), 25.0
(C-23), 128.1 (C-24), 141.2 (C-25), 65.8 (C-26), 58.9
(C-27), 19.1 (C-28), 28.1 (C-29), 26.8 (C-30), 107.9
(C-1"), 759 (C-2'), 79.1 (C-3'), 72.2 (C-4), 78.2
(C-5"), 63.4 (C-6")o LA ¥ 5 SCifHiaE — gk, #h
WK EAEY) 15 24 Jinfushanoside A

tEY 16: ABTEEMAK, ZiETHEE.
ESI-MS m/z: 541.500 0 [M+Na]*. 'H-NMR (600
MHz, pyridine-ds) ¢: 1.20 (3H, s, H-18), 1.45 (3H, s,
H-29), 1.23 (3H, s, H-28), 1.60 (3H, s H-26), 1.50
(3H, s, H-27), 1.29 (3H, s, H-19), 1.43 (3H, s, H-30),
1.47 (3H, s, H-21), 3.43 (1H, d, J = 9.0 Hz, H-3), 4.16
(1H, m, H-2), 4.92 (1H, m, H-16), 5.72 (1H, d, J = 5.4
Hz, H-6), 6.50 (1H, d, J = 15.6 Hz, H-23), 7.54 (1H, d,
J=15.6 Hz, H-24); 3C-NMR (150 MHz, pyridine-ds)
5:34.8 (C-1), 71.4 (C-2), 81.9 (C-3), 43.2 (C-4), 142.9
(C-5), 119.1 (C-6), 24.6 (C-7), 43.6 (C-8), 49.6 (C-9),
35.1 (C-10), 213.7 (C-11), 49.2 (C-12), 49.2 (C-13),
51.6 (C-14), 43.2 (C-15), 70.9 (C-16), 59.6 (C-17),
20.8 (C-18), 21.0 (C-19), 79.7 (C-20), 26.0 (C-21),
204.7 (C-22), 121.2 (C-23), 156.0 (C-24), 70.7 (C-25),
30.4 (C-26), 30.2 (C-27), 19.5 (C-28), 22.9 (C-29),
25.9 (C-30). LA Hdh 5 ckifoE —80%, #MdE
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&%) 16 N cucurbitacine F.

WE17: AR, 5T T EL.ESI-MS m/z:
583.416 7 [M+Na]*. 'H-NMR (600 MHz, pyridine-ds)
8: 1.17 3H, s, H-18), 1.32 (3H, s, H-29), 1.24 (3H, s,
H-28), 1.53 (3H, s H-26), 1.52 (3H, s, H-27), 1.20
(3H, s, H-19), 1.49 (3H, s, H-30), 1.50 (3H, s, H-21),
3.43 (1H, d, J = 9.0 Hz, H-3), 4.14 (1H, m, H-2), 5.85
(1H, t, J = 7.8 Hz, H-16), 5.73 (1H, d, J = 5.4 Hz,
H-6), 7.46 (1H, d, J = 15.0 Hz, H-23), 7.54 (1H, d, J =
15.0 Hz, H-24); BC-NMR (150 MHz, pyridine-ds) o:
35.1 (C-1), 71.4 (C-2), 81.8 (C-3), 44.0 (C-4), 142.9
(C-5), 119.0 (C-6), 24.4 (C-7), 43.0 (C-8), 48.7 (C-9),
34.7 (C-10), 213.0 (C-11), 49.1 (C-12), 49.4 (C-13),
51.0 (C-14), 43.3 (C-15), 74.9 (C-16), 55.7 (C-17),
20.8 (C-18), 20.6 (C-19), 79.3 (C-20), 25.0 (C-21),
204.3 (C-22), 120.2 (C-23), 157.2 (C-24), 70.7 (C-25),
30.3 (C-26), 30.3 (C-27), 23.0 (C-28), 26.0 (C-29),
19.3 (C-30), 170.7 (-OOCCH3), 21.6 (-OOCCH3). DA
RS SRR IE — 0, MO EEY 17 R
16-O-acetyl-cucurbitacin F.

4 IAMETEMENE

¥ N B 30 HeLa MR T 96 FLES IR,
AL 100 L, 37 CHREFRAAFR B REFR 24 he R 240N
N 100 pL AN [ J5 B B RE i, B T TR R Ay
%24 100.04 50.0. 10.05 5.0. 1.05 0.5, 0.1 ug/mL,
A REWRE AT 3 MEA. SENSHRAL TE
DMSO Hseasiaribdkaliiae, 2R ME (CsH=
0.24 umol/L) APHPEXT &L . K557 24 h )5, &FLN
A 5 mg/mL ] MTT ¥ 20 pL, 4 h J5Z&1ER SR
BN BRI N O, BN 150 pL DMSO,
BRI FAGENRY 10 min, fH4559078 0 6 R. M
B AR AXAE 570 nm AR IE S FLBOGEE (4D fH.

SLIGEERER, (LAY 1. 5. 10, 14, 16~17
%I Hela 4HfH RIFMIANMEREYE, 1Cso 705K
5.07. 7.13. 3.53. 3.79. 6.49. 2.82 pmol/L (¥ 2).
5 HMEXRST

H JH AL S YIPT HeLa 20385060 45 &
B8 A0 B A T HeLa 40095 S 1 . @5
X HORIGEAE , S PRE ES EAEAE —
SE IR 2

B P e = il 2 G R MRS T R . OO
H4, &9 1. 14 19 ICso (/N FALEH 34 12
LEPRR LA . Mk E C-16 15 C-23 {7

F2 1AY 1~17 5 HeLa fRABRYIAHEE M
Table 2 Antitumor activity of compounds 1—17 on HeLa

cell lines
&Y 1Cso/(umol-L7Yy | &% ICso/(umol-L7")

1 5.07 10 3.53
2 2230 11 55.40
3 >100 12 50.50
4 22.50 13 >100

5 7.13 14 3.79
6 64.80 15 >100

7 67.90 16 6.49
8 >100 17 2.82
9 13.50 LA 0.24

REREE A, RS TP IREOE % . itk &
4. 11, ICso B> N 22.5. 55.4 umol/L, L& 3.
8 1) ICso {14k F 100 pmol/L. 44k &4 C-11 fi7HY
R BRI A, A SR A0 M PR

TR, Anfl 540 8,15 (¥ ICso fE 3K T 100 pmol/L,

&Y 2. 6 K 1Cso fHAE 20~100 umol/L. *41b&

Yy C-2. C3 A FEny, gilFS g sR, Wtk &

Y6 NG TESRT 15, JEY C-26 M AF(ERERENT,

WEYIRI AL R0, L&) 10 1) ICs 18

A 3.53 pmol/L.
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