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Cucurbitane-type triterpenoids from the tubers of
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Abstract: Seven cucurbitane-type triterpenoids were isolated from the ethanol extract of the tubers of
Hemsleya dolichocarpa, with a combination of various chromatographic approaches, including silica gel,
Sephadex LH-20, Semi-HPLC and so on. On the basis of spectroscopic data analysis, they were identified as
34,110,26,27-tetrahydroxycucurbita-5,24( E)-diene-3,26-glucosides (1), scandenogenin D (2), jinfushanencin
F (3), scandenoside R3 (4), scandenoside R; (5), scandenogenin A (6), scandenoside R, (7). Among them,
compound 1 is a new triterpenoid, compound 2 showed remarkable activity against human cancer cell line HeLa
with 1Cs, value of 6.78 pmol-L ™.
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K= (H. dolichocarpa) A#i7 &l (Cucur-
bitaceae) T HHJE (Hemsleya) f84, 4= T4k 2000
KKK AR, FE A0 T 0 s, HkZ
NEMEKIE L —. B, Jy 1 e s vk 3 e
bt =i KA A, VB DR ST D K R I
BTN R, R HET T e, WIS
BESR Iy AR R 7 NEH =R R A, B
A& 6 MERE, 7l %E R 3B,
11a,26,27-tetrahydroxycucurbita-5,24( E)-diene-3,26-
glucosides (1). scandenogenin D (2). jinfushanencin
F (3). scandenoside R3 (4). scandenoside R; (5).
scandenogenin A (6) F1 scandenoside R, (7). HA b
B LR EY, gt 1.

FER5118
1 EEE

a1 AHR(FE). [«]2 +2.8 (c 0.06,
MeOH); HR-ESI-MS nm/z: 821.467 3 [M+Na]* (i 514
821.4663), i€ 7> T )9 CaoH7gO0r, AEHME N 8.
UV K 55 R A (109 €): 204 (3.78) nm. 140 it
SRGE IR HE (3458~3347 cm ) HIJE (2948,
2867 cmY). XU (1625cm ) SEEHIE(E Sk,

HNMR ¥ (£ 1) SoRgHbaeE 6 (G
5 6,,0.87 (). 0.88(s). 0.91(d, J=6.6 Hz). 1.15(9)-
1.30(s). 156 (s); M M@E 155 64 5.48(t, J=6.0
Hz) 16y 5.80 (t, J=7.2Hz). BN mIER FE S oy
4.90 (1H, d, J=7.80 HZ). dy 4.92 (1H, d, J = 7.80 Hz),

1 2 R1=R3=CH3()H
3 R,=CH; Ry=CH,OH

Figurel Structuresof compounds 1-7

Tablel NMR data (600 MHz, in pyridine-ds) for compound 1

4 R,;=0Gle R,=CH,0Glc Ry=CH
5 R,=0Glc Ry=CH,OH R;=CHj
6 R,;=OH R,=CH,OH R;=CH,

7 R=0Glc R,=CH; Ry=CH,OH

Position dc, type on(JdinHz) Position Jc, type on(JdinHz)
1 27.2,CH, 2.92, m; 1.98, m 23 25.1, CH; 1.80, m; 1.25, m
2 30.0, CH, 242, m; 202, m 24 132.1, CH 5.80,1t(7.2)
3 88.3,CH 3.67,m 25 1374,C
4 428, C 26 73.3, CH, 4.89, d (6.6)
5 144.7,C 27 58.6, CH, 4.65, s
6 118.9, CH 5.48, t (6.0) 28 19.7, CH3 0.88, s
7 25.0, CH, 2.66, m; 1.70, m 29 28.1, CHs 115,s
8 43.9, CH 162, m 30 26.8, CH3 156, s
9 40.5,C 3-Glu
10 37.3,CH 2.78, dd (10.4, 1.2) 1 107.8, CH 4.90,d (7.8)
1 78.2, CH 4.16, m 2 75.9, CH 3.98, m
12 41.5, CH» 2.08, m; 2.06, m 3 79.1, CH 4.24, m
13 47.7,C 4 72.2,CH 4.01, m
14 50.1, C 5 78.6, CH 397, m
15 34.9, CH, 1.19, m; 1.05, m 6 63.4, CH, 4.57,d (12.0); 4.38, m
16 28.7, CH, 229, m; 212, m 26-Glu
17 51.0, CH 150, m 1 103.9, CH 4.92,d(7.8)
18 17.4, CH3 0.87,s 2 75.7, CH 4.10, m
19 26.7, CH3 1.30, s 3 79.0, CH 4.26, m
20 36.5, CH 140, m 4 72.2,CH 4.20, m
21 19.2, CH3 0.91, d (6.6) 5 78.5, CH 422, m
22 37.1, CH, 142, m; 1.11, m 6 63.2, CH, 4.52, d (12.0); 4.38, (m)
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WE S, 35 6 MHILRE. 10 MEH IR (2 MEH
HW o 73.3. 58.6). 8 MNMKHI K (2 MNMEAM oc
88.3. 78.2; 2 NA&WKE oc 118.9. 132.1) 16 NEHE (2
AN Oc 144.7.137.4), ULHILEY 1 0 L B 1) =
GERRAY, AEOREEIRE SERE 6 MHERES o
17.4. 19.2. 19.7. 26.7. 26.8. 28.1 fl 4 M&EWA5 5
5c 118.9. 132.1. 144.7. 137.4, HEWriZ =mi (R4 E
BN e = s e Y, b TH-H
COSY (& 2) A1 HMBC i 5L .

OH

Figure 2 Key 'H-'H COSY (bold bonds) and HMBC (arrows)
correlations of compound 1

&Y 1 E R AERIEEAL B H HSQC F
HMBC it #fiiE (K 2). £ HMBC i+, oy 5.80 (1H, t,
J=72Hz) 5 C-22 (6c 37.1) 1 C-23 (dc 25.1) fEAE
FHIR, $7 C-24/25 ALl AT O, 534k, Ha-29
(0 1.15,8) 5 C-5 (6 144.7), H-6 (6, 5.48, 1, J= 6.0
Hz) 5 C-4 (oc 42.8) #fFEMK, 7~ C-5/6 fifrfE
X, 7FE HSQC it 1, 6y 4.89 (2H, d, J=6.6 H2) 5
dc 73.3, 0y 4.65 (2H, 8) 5 Oc 58.6 fE7E B, 41
NP AAERA R R ETRE, 350
HMBC i &I, 44N 115535 C-24 (5c: 132.1)
C-25 (6c: 137.4) fFEEAHIG, $RZRHIF I =% C-26 Al
C-27 fRLHIEEAY) 1 P ST iz F 3L, i
ERT 04 4.16 (1H, m) 7£ HSQC i 5 o¢ 78.2 1#4E
HEEAMK, /£ HMBC i 5 C-9 (dc: 40.5) il C-12
(6c: 41.5) FATEMR, 456 T iR C-11 hiAfPAERR
FHAR. H4k, £ HMBC i, 6y 3.67 (1H, m, H-3)
5 6c107.8 (Glu-1) fFLEAER, $m—0FHIFE T
5 C-3 (itHi#; 0, 4.89 (2H, d, J = 6.6 Hz) 5 0-103.9
(Glu-1) fFEEMK, BT —0 THRFER TS C-26 fi
%, &Y LKRIEKESA A HEEIERR, 76
FHIEHEZ g 55T, KA D- &1 X il 72
HH R A7 B S 7 A ) 6 R B A, dE — 28 SR 2R RO

G 28 6T AR AR o3 A A I D=1 267 R X TR ot ) O
B JE AR — L (tg = 12.3 min), Kk, HaERhr
Bl BTG 55T O D-HI B, I TR AR =78
Hz) &M TR RSN p M. e 1
FIAE X R R B NOESY 6 il & 8 ok e . 7
NOE i+, H-3 (64 3.67) 5 H-10 (64 2.78) fF1EAHK,
H-11 (0y 4.16) 5 H-8 (0y 1.62) fEfEHK, $#m C-3
7 ()7 % B BT AL T A, C-11 LR FEAL T o iz
H RTS8 2 e =mEh A/B. C/ID #¥hT &R,
B/ICH A TR, 3T F¥RAM & S 17E 1% RE,
&Y 1 BLEA RIS LAR R B, R, (&
1 BAREE M SLAR R RN s . 2% Bk, HALEY)
1 BE5 /I E N 38,11a,26,27-tetrahydroxycucurbita-
5,24(E)-diene-3,26-glucosides, %1k &4 N — i 1
Bt =i E .
2 EMITM

T S5 SRR, i A YT N E U 4
il HeLa FIHMHIE I &cm, FHH &9 2 19 1Cso ik F)
T 6.78 pumol-L™, X N45 e 4nie HCT-8 f4il 1k
PSS, UHEY 2 1 34— 2 RIHIER, 1Cs
4y 9N 46.1 A1 44.3 pmol L™t (£ 2)

Table2 Invitro antiproliferative activity of compounds 1-7

Compound | Coofpamol L
HeLa HCT-8

1 28.4+23 > 50

2 6.78 + 1.1 46.1+23

3 14.6 £ 0.79 44.3 £0.96

4 413+ 14 >50

5 371+12 >50

6 234+16 >50

7 > 50 > 50
Doxorubicin 1.1+0.13 0.82 + 0.05

A g5

Bruker Avance 111 600 B! % i JLHR I 4%, FEBk
“Kitt LTQ-Obitrap XL R B, BYLABUV-III%
AMT AEI R R A R A F]), Waters 24 ] & 2400 AH
g4 (Waters TM600 Delta PU G2 ; Waters TM 600
Controller & 4t 4% i 2% ; Waters 2996 £ ] #8), Lumtech
o RO i 4 (K501 DU oAl il #%) Wk 2
mL-min~%, ¥ K 210 nm, # 2 @5 AR G H.
GF-254 FIAE (il Fl AR (75 i vEAL TA R 2 Al),
Sephadex LH-20 %tk v Pharmacia 23 & 7% i, MCI N
BN AR /N e S W I B
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KRFHHLZERTERES M LXK, 25 EH K
AR GRS IR kA AR S e KR
FJlH H. dolichocarpa ()T 28, AR AR AF T /e
HH K%, A SN No.JIU.WH 20161183,

1 #RBSESE

KHEFHFERZE (1.6 kg) BFEEiE 80 HF,
I 8 £ i 95% L EE AR AR 3k, Bk 2 h, &
FIEHOR, R RIOA R, K46 51582 114049.
SMIREBELKSEUG, WIKAAMmEE, S0, LR
RN, REHURIRE IR 2T &3 30 A lmk A2
H 178 g, EMTARE 349 9, LR LEEHALIRH
11.3g-

WZ B HEZI1RE 11.3 g, LKA (100~
200 H) &, SUi-FEE (1:0~0:1) BREEGEM,
BN 7AR S Fr A-G =4 Fr D (R -HEE 60 -
1) % Sephadex LH-20 A (4P /ii, Bk R BN,
HE—2 4 ODS H Ak FE K IR A 30%. 50%. 60%-
70%. 80%-. 90% FHEE M. 60% P it i 28 v B AH
i egaifk, HE14LE5Y 1 (6.5 mg, CHzOH-H,0 :
55-45, tg=17.8 min); 70% Wi i MR £ i RmR o1 43
Balifk, B3LAY 2 (3.6 mg, CH;OH-H,0 : 60-40,
tr=21.4 min). 3 (6.1 mg, CH;OH-H,0 : 60-40, tg=
23.5 min); 80% it i £ = ROBAH (i 4> B lifh, 1%
FMLEY 6 (55 mg, CHzOH-H,0 : 68-32, tg=34.1
min); Fr F (Z{i—F % 40 : 1) 24 ODS & o i k: 4k
K 50%. 70%- 90% FFBESE M, FHorb 50% ¥ it il 4
i AOAR B o B Al B BEEY 4 (6.4 mg,
CH3OH-H,0 : 44-56, tg=23.6 min); 70% L&/l 4 =
OB €0 3% 4y B 44k 5 (7.7 mg, CHzOH-H,0 : 55-45,
tr=33.5 min). 7 (5.8 mg, CH;OH-H,0 : 55-45, tg=
37.2min).

2 EE

HEWm 1 At RFE). [«]2 +2.8 (c 0.06,
MeOH); HR-ESI-MS mvz: 821.467 3 [M+Na]* (it 514
821.4663), fifi € 73 KN CaoH70Or4, MNEFIEE N 8.
UV K 55T e (10g €): 204 (3.78) nm. 0 4h it
SOREEM RS (3458~3347 cm ), HI % (2948,
2867 cm ). W (1625cm Y 4RSS 1% . NMR
B W& 1.

a2 AtkERhR, % THE. ES-MS
m/z: 541 [M+Na]*. 'HNMR (600 MHz, pyridine-ds) oy
1.22 (3H, s, H-19), 1.28 (3H, s, H-18), 1.29 (3H, s,
H-29), 1.36 (3H, s, H-28), 1.43 (3H, s, H-30), 1.46 (3H,

s, H-21), 3.42 (1H, d, J = 9.0 Hz, H-3), 4.11 (1H, m,
H-2), 4.72 (2H, s, H-27), 4.73 (2H, s, H-26), 5.11 (1H,
m, H-16), 5.15 (1H, m, H-23), 5.69 (1H, d, J = 5.4 Hz,
H-6), 6.71 (1H, d, J = 8.4 Hz, H-24); *CNMR (150
MHz, pyridine-ds) Jc 34.4 (C-1), 70.7 (C-2), 81.2 (C-3),
42.6 (C-4), 142.2 (C-5), 1185 (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), 485 (C-13), 485 (C-14), 415 (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 l%i#s 5 kIR
i scandenogenin D —E, # L& 2 BEAN
scandenogenin D .

wEM 3 HEOLERMAK, HIETHE. 525
[M+Na]*, *HNMR (600 MHz, pyridine-ds) 5y 1.22 (3H,
s, H-19), 1.26 (3H, s, H-18), 1.28 (3H, s, H-29), 1.36
(3H, s, H-28), 1.42 (3H, s, H-21), 1.47 (3H, s, H-30),
1.97 (3H, s, H-26), 3.40 (1H, d, J = 9.0 Hz, H-3), 4.10
(1H, m, H-2), 452 (1H, d, J = 12.0 Hz, H-274), 4.58
(1H, d, J = 12.0 Hz, H-27b), 5.09 (1H, m, H-23), 5.14
(1H, m, H-16), 5.71 (1H, d, J = 6.0 Hz, H-6), 6.68 (1H,
d, J = 6.0 Hz, H-24); ®*CNMR (150 MHz, pyridine-ds)
dc 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). DA I %4 5 k38 jinfushanencin F — £,
AL S 1) 3 5% 79 jinfushanencin F.

wama AtLEMAR, H%ETHE. ES-MS
m/z: 819 [M+Na]*. 'HNMR (600 MHz, pyridine-ds) dy
1.23 (3H, s, H-19), 1.21 (3H, s, H-18), 1.29 (3H, s,
H-28), 1.31 (3H, s, H-29), 1.52 (3H, s, H-30), 1.68 (3H,
s, H-21), 1.89 (3H, s, H-27), 3.66 (1H, m, H-3), 4.90
(2H, d, J = 7.8 Hz, H-26), 5.46 (1H, d, J = 6.0 Hz, H-6),
5.48 (1H, t, J = 6.6 Hz, H-24); *CNMR (150 MHz,
pyridine-ds) dc 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),



+ 1530 -

242424 Acta Pharmaceutica Sinica 2018, 53 (9): 1526 —1531

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"), DL %l 5 C#k#iiE scandenoside
R3 — %", Wb & 4 % € N scandenoside R3.

wEMS AtkERHRAK, ST HE. ES-MS
m/z. 657 [M+Na]*. '"HNMR (600 MHz, pyridine-ds)
Sy 1.12 (3H, s, H-18), 1.15 (3H, s, H-28), 1.19 (3H, s,
H-19), 1.25 (3H, s, H-29), 1.47 (3H, s, H-30), 1.57 (3H,
s, H-21), 1.78 (1H, s, H-27), 3.68 (1H, m, H-3), 4.31
(2H, s, H-26), 5.50 (1H, d, J = 5.4 Hz, H-6), 5.78 (1H, t,
J = 7.2 Hz, H-24); *CNMR (150 MHz, pyridine-ds) 6c
22.1 (C-1), 28,5 (C-2), 87.5 (C-3), 42.2 (C-4), 141.3
(C-5), 118.8 (C-6), 24.5 (C-7), 43.4 (C-8), 49.0 (C-9),
36.3 (C-10), 214.5 (C-11), 49.5 (C-12), 50.5 (C-13),
49.6 (C-14), 34.7 (C-15), 22.4 (C-16), 51.4 (C-17), 19.6
(C-18), 20.3 (C-19), 74.0 (C-20), 26.1 (C-21), 45.2
(C-22), 23.7 (C-23), 125.0 (C-24), 136.7 (C-25), 68.3
(C-26), 14.1 (C-27), 18.5 (C-28), 28.6 (C-29), 26.5
(C-30), 3-Glc: 107.2 (C-1'), 75.6 (C-2), 79.1 (C-3),
72.5 (C-4), 78.4 (C-5'), 63.1 (C-6), LA %5 ik
i scandenoside R, —E(1™, Wb &4 5 KEH
scandenoside R; .

wEMme AtkEhAK, ST HE. ES-MS
m/z: 495 [M+Na]*. 'HNMR (600 MHz, pyridine-ds) oy
1.14 (3H, s, H-18), 1.15 (3H, s, H-28), 1.24 (3H, s,
H-19), 1.27 (3H, s, H-29), 1.44 (3H, s, H-30), 1.65 (3H,
s, H-21), 1.83 (1H, s, H-27), 3.71 (1H, m, H-3), 4.32
(2H, s, H-26), 5.72 (1H, t, J = 5.4 Hz, H-6), 6.12 (1H, t,
J = 6.6 Hz, H-24); *CNMR (150 MHz, pyridine-ds) dc
21.8 (C-1), 30.3 (C-2), 76.0 (C-3), 42.3 (C-4), 141.8
(C-5), 119.5 (C-6), 24.5 (C-7), 43.7 (C-8), 49.4 (C-9),
36.4 (C-10), 214.7 (C-11), 49.8 (C-12), 50.9 (C-13),
49.9 (C-14), 34.7 (C-15), 23.0 (C-16), 54.0 (C-17), 18.8
(C-18), 20.6 (C-19), 75.5 (C-20), 26.7 (C-21), 48.8
(C-22), 23.0 (C-23), 129.2 (C-24), 136.9 (C-25), 67.7
(C-26), 14.5 (C-27), 19.5 (C-28), 28.3 (C-29), 27.0
(C-30), DA_E%dfs 5 ik iE scandenogenin A —E™,
e &4 6 %€ scandenogeninA .

wEMm7 atR, T HEE. ES-MSmz
657 [M+Na]*. "HNMR (600 MHz, pyridine-ds) 5 1.07
(3H, s, H-18), 1.13 (3H, s, H-28), 1.26 (3H, s, H-19),
1.34 (3H, s, H-29), 1.46 (3H, s, H-30), 1.53 (3H, s,
H-21), 1.85 (1H, s, H-26), 3.62 (1H, m, H-3), 4.23 (2H,
s, H-27), 5.47 (1H, d, J = 5.4 Hz, H-6), 5.85 (1H, t, J =
7.2 Hz, H-24); ®CNMR (150 MHz, pyridine-ds) dc
22.5 (C-1), 29.0 (C-2), 87.7 (C-3), 42.2 (C-4), 1417
(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), VL E¥¥E 5 ik
8 scandenoside R, —F™, #kib ot 7 $EN
scandenoside R,.
3 JEMIFIE

KA MTT Lk, Xt &9 1~7 AT Him
PR TS PRI RN E R4 HeLa, A4 4
fil HCT-8, DMEM k52 5 Mkt f5, LAzt 6x10* 4
(% BEH PP T 96 FLA, AL 100 L, BrFfE b
IR 24 h g, DNy, RN 2P s AR o R
3.125. 6.25. 12.5. 25. 50 pumol-L Y, BH 24 Ak 5
=, BNKE 3ANELL, RS aH. K 48 h G,
TARFLINMTT 10 pl et 4k8:%5 3% 4 h g, W3R
B, SFLInA DMSO 200 pL, BE#EK _EARHER
i 10 min, 45 BT IERE, FE T B G 2 A X
570 nm K A AS I ' % FE A .
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