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LI Cheng'?, SU Ya-lun', LIU Hua'" , JI Teng-fei’*
(1. Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China;
2. State Key Laboratory of Bioactive Substance and Function of Natural Medicines
Institute of Materia Medica, Chinese Academy of Medical Sciences
and Peking Union Medical College, Beijing 100050, China)
[ Abstract | Objective; To study the chemical constituents from Citrullus colocynthis. Method: The
compounds were separated and purified from Citrullus colocynthis by using a various chromatographic techniques
including colum chromatography over silica gel, ODS and preparative HPLC. Their structures were elucidated by
spectroscopic techniques including 'H-NMR,"” C-NMR, 2D-NMR, ESI-MS and HRESI-MS. Result: Nine
compounds were isolated from this plant and their structures were identified as nicotinamide (1), uracil (2),
dihydro-cucurbitacin E (5 ), cucurbitacin E-2-0-8-D-
glucopyranoside (6), khekadaengoside E (7), cucurbitacinK-2-0-8-D-glucopyranoside (8), deoxocucurbitoside

isocucurbitacin B (3 ), cucurbitacin E (4),
B (9). Conclusion; Compounds 1-3 were isolated from this plant for the first time.
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20AD AU RBOR AR IS AL (5 7E) , Inova-500 7Y %
PR U 3% 4% ( Vairan) , 1100 % %] LC/MSD Trap-SP
T I 1% A2 ( Agilent) , JZ #H " JE ( borosilicat3. 3 code
no 1780) EE MK H 200 ~300 H IF Ak JB (75 & 1 v
L TAHMRZHE) ,Rp C g (HA YMC A H]) , B35 H
B EOGER O (A R ARAERA ) . S5
% T H A 50 3 R 43 A 4t

25PN T 2010 4F 11 AW T 8= M, i b [E
B 2f Rl 2m B & A6 5t P FN B 2 B 25 9 0 5% BT S5 AR
5T 03 % & M #i #5B) Cucurbitaceae VY I\ 18 ¥ 24
V8K Citrullus colocynthis ) 552, b A A7 5T [ 2
SRR & Jb T AR 2R B 25 W) O bR A &

2 RS54 H

PR 2578 IR 52 10,0 ke, B3 A% )5 ,95% LB
Wl £ H 3 Wk, & O 32 BOW, o [ Wi i R S AR
2.23 kg B . BL600 g ¥ F 10 000 mL 7£ 187K &
7 MR A, O PR TR IE T BEAS AR 4 IR, 15
MBS MR T 43 g, LR LRI 81 g, IET
BB 121 g0 WATR O ERAEBGR A 12 E 40 g,
SR Ak I, R A, AR H A5 H A&
HPLC 73 g5 4ifk , 75 84k 54 3(28.0 mg) b5 W) 4
(22.0 mg) ,fb5 ¥ 5(18.0 mg) , HUIE T F A€ B
fii B 80 g, 0y s fif e (3% , 52 AH Hh e 63%% | ik JiE
H 3% , SephadexLH-20 #E i+ €4 3% 43 2 4l 4k, 15 3|
AW 1(12.0 mg) L& 2(11.0 mg) , L5 6
(112.0 mg) ,fL&54 7(87.0 mg) , fk& ¥ 8(51.0
mg) L5 9(28.0 mg) .

3 SEHETE

EW1 HOKAK, ESI-MS m/z 123 [M +
H] " ,'H-NMR (400 MHz, DMSO-d,) §:9.01 (1H,
s, H2), 8.67 (1H, dd,J =1.5,1.0 Hz, H-6),
8.20 ~8.18(1H, dt,/=1.5, 1.5 Hz, H-5), 8.13
(1H,br s, N-H),7.57 (1H, br s, N-H), 7.49
(1H, dd, J=4.5, 5.0 Hz, H4)_,” C-NMR (100
MHz, DMSO-d, ) &:166.4 (C-7), 152.0 (C-=2),
148.7(C-6), 135.2 (C4), 129.8 (C-3), 123.6
(C-5) . LA b%G#s 5 3CHR[3 il — B, o e o
B i ( nicotinamide )

&2 HEOK AR, ESI-MS m/z 113 [M +
H]*,'H-NMR (400 MHz, DMSO-d,)2 ™A 4 §:
11.02,10.83,2 4> A4 4 8:7.36 (1H, J =8.0),
5.41(1H, dd, J=1.5, J =1.0),"” C-NMR (100
MHz,DMSO-d, )2 FR Bk 6:164.2, 151.4,1 %X
HEmk §:142.2, 100. 1, DL % 5 CHk[4 ] fiiE —

B, WS E Ry IR B WE (uracil)

a3 )y . ESI-MS m/z 581 [M +
Na] * ,'"H-NMR (400 MHz,CDCl,)5:0.80(3H,s, 28-
CH,)0.96 (3H,s,18-CH,), 1. 18 (3H,s, 19-CH, ) ,
1.25(3H,s,29-CH, ), 1.32 (3H, s,30-CH, ) , 1. 41
(3H,s,21-CH,) ,1.53(3H,s,26-CH;) ,1. 54 (3H,s,
27-CH,),1.99 (3H, s, COCH, ), 1.44 (1H, m, H-
158),1.89(1H,m,H-15a) ,1.96 (1H,d,J =12 Hz,
H-8),2.03(1H,m,H-7) 2.22(1H,m,H-18) , 2. 63
(1H,d,J =14.8 Hz, H-128),3.10(1H,d,J = 14. 8
Hz,H-12a) ,3.89(1H,s,H-3) ,4.34 (1H,m,H-15) ,
5.93(1H,s,H-6),6.43(1H, s,H23),7.02(1H,s,
H-24)," C-NMR (100 MHz, CDCl,) §:210.5 (C-
2),41.2 (C4),138.1(C9), 211.7 (C-11), 50.6
(C-13), 48.3 (C-14), 78.1 (C-20),202.3 (C-
22),79.2 (C-25), 28.0 (COCH,),79.2(C-3),
121.8 (C-6), 42.7 (C-8),32.2 (C-10), 71.2 (C-
16), 58.1(C-17), 120.2(C-23), 152.0 (C-24),
36.2 (C-1), 23.9(C-7), 48.5 (C-12), 45.3 (C-
15), 19.8 (C-18), 20.0(C-19), 23.9(C-=21),
25.9(C-26),26.3(C27), 24.0(C-28), 27.7 (C-
29),18.8 (C-30) . LA - %HE 5 3CHk[5 ] iE—2k,
Wl % 58 S 33 7 & B (lisocucurbitacin B)

e a FIEKB AR, ESI-MS m/z 579 [ M +
Na] *,'"H-NMR (400 MHz, CDCl,)8:0.99 (3H, s,
18-CH,), 1.03 (3H, s, 19-CH,), 1.25 (3H, s,
29-CH,), 1.36 (3H, s, 28-CH,), 1.38 (3H, s,
30-CH,),1.43(3H,s, 21-CH,), 1.54 (3H, s, 26-
CH,), 1.57 (3H, s, 27-CH,), 2.0l (3H, s,
COCH,) ,3.49(1H, brs,J =5.6 Hz,10-CH,) ,5.76
(IH, t, J=2.0 Hz, H-6), 5.95(2H, d, J=2.4
Hz, H-2), 6.46 (1H, d,J=15.6 Hz, H-23), 7.06
(1H, d, J=15.6 Hz, H-24) ,” C-NMR (100 MHz,
CDCl,) &:18.4 (C-19), 19.9 (C-18), 20.2
( -COCH;), 20.3 (C-30), 22.0 (C-28), 23.6(C-
7), 24.0 (C21), 26.0 (C-26), 26.5 (C-=27),
28.0 (C-29), 34.8 (C-10),41.7 (C-8), 45.6 (C-
15),47.6 (C4),48.2 (C-13, 14), 48.9 (C-12),
50.8(C9), 58.3 (C-17), 71.4 (C-16), 78.2 (C-
25), 79.4 (C20), 114.8 (C-1), 120.4 (C-6),
120.8 (C-23), 136.8(C-5), 144.6 (C-2), 152.0
(C24), 170.3 ( - COCH,), 198.7(C-3), 202.5
(C-22),212.8 (C-11), DA BG5S SClk[5 ] RiE
— 3, B M &R E (cucurbitacin E)
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a5 P Jrfh, ESI-MS m/z 581 [M+  9), 50.3 (C-13), 51.9 (C-14), 60.4 (C-17),

Na]*,'H-NMR (400 MHz, CDCl;)8:0.97 (3H, s,
18-CH,), 1.01(3H, s, 19-CH,), 1.25 (3H, s, 29-
CH,) 1.34 (3H, s, 28-CH,), 1.40 (3H, s, 30-
CH,), 1.42(3H,s, 21-CH,), 1.44 (3H, s, 26-
CH,), 1.46 (3H, s, 27-CH,), 1.94 (3H, s,
COCH,), 1.43 (1H, m, H-15a), 1.84 (1H, m,H-
15b), 2.05 (1H, m, H-8),2.04 (1H, m, H-7a) ,
2.38 (1H, m, H-7b), 2.51 (1H, m, H-16), 2.72
(1H,d,J =14.5 Hz,H-12b) ,2.52(1H,m,H-23a) ,
2.80(1H,m,H-23b),3.22(1H, d,J =14.5 Hz, H-
12a) ,4.34(1H, m,H-16)5.75(1H,br s, H-6) ,"’ C-
NMR (100 MHz, CDCL,) §:18.3(C-30), 19.9 (C-
19), 20.2 (C-18), 20.3 (C-29), 22.5 ( -
COCH3), 23.7 (C-7), 24.6(C-21), 26.0(C-26) ,
26.2 (C-27),28.0 (C-28),30.8 (C-23), 34.8(C-
10, 24), 41.7 (C-8), 45.8 (C-15), 47.6 (C4),
48.5(C-13), 48.9 (C9), 49.0 (C-12), 50.8 (C-
14), 57.9(C-17), 71.1 (C-16), 79.0 (C-20),
81.4 (C-25), 114.9(C-1), 120.8 (C-6), 136.9
(C-5), 144.7 (C=2), 170.5( - COCH,), 198.7
(C-3),212.9 (C-11),214.0 (C22), VI %5
SR (6] e 1B — B, M s E A WA #H R E
(dihydrocucurbitacin E)

a6 1t . ESI-MS m/z 741 [ M +
Na]*,'H-NMR (400 MHz, CD,0D) ,50.94(3H, s,
18-CH,), 0.96 (3H, s, 30-CH,), 1.20(3H,s,28-
CH,),1.26(3H,s,29-CH,),1.36(3H,s,21-CH,) ,
1.40 (3H, s, 19-CH; ), 1.49 (1H, m, H-15b) 1. 52
(3H,s,27-CH, ) ,1.54 (3H,s,26-CH, ), 1.85(1H,
m,H-15a) ,1.99(3H,s, - COCH, ) ,2. 18(1H,m, H-
8)2.18(1H,m,H-7)2.35(1H,m,H-7a) ,2.47 (1H,
d,] =6.4 Hz,H-12 b) ,3.43(1H,d,J =6.4 Hz, H-
12a) ,3.43(1H, m,H-5")3.47 (1H, m,H-4") ,3.24
(1H,m,H-2"),3.47(1H,m,H-3") ,3.60(1H, br s,
10-H) ,4.09(1H,dd,J =12 Hz,H-6a’), 3.89(1H,
dd,J=12 Hz,H-6 b") ,4.66 (1H,t,J =15.2 Hz H-
1'),5.73 (1H, brs, H-6) ,6.12 (1H, brs, H-1),
6.50 (1H, d, J=15.6 Hz, H23), 7.04(1H, d,
J=15.6Hz, H-24) ;" C-NMR (100 MHz, CD,0D) &
19.0 (C-19), 20.8 (C-18), 21.0(C-28, 30),22. 1
( —COCH,) ,24.9 (C-7), 25.7 (C-21), 26.7 (C-
26), 27.1(C27), 28.6 (C-29), 36.7 (C-10),
43.4 (C-8), 46.9 (C-15),49.9 (C-12), 50.1 (C-
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62.2(C-6"), 70.9 (C-4"), 72.1(C-16), 74.6 (C-
2y, 77.8 (C-5"), 78.4 (C-3"), 80.5 (C-20),
81.3 (C-25), 101.4 (C-1"), 122.6(C-1), 122.9
(C-23), 123.8 (C-6), 137.8(C-5), 147.5(C-2),
151.8 (C24), 172.1( - COCH,), 200.0 (C-3),
205.5 (C-22), 216.8(C-11) , Lk ¥4 5 3Chk[7]
3l — 3, H % E R # PR E-2-0-B-D- M i 7 2 B
+ ( cucurbitacin E-2-0-8-D-glucopyranoside ) ,

EWT ) . ESI-MS m/z 679 [M +
H]*,'"H-NMR (400 MHz, CD,0D) §:0.87 (3H,s,
30-CH,), 0.92 (3H, s, 28-CH,), 1.10 (3H, s,
29-CH,), 1.18 (3H, s, 27-CH,), 1.20 (3H,s,26-
CH,),1.22(3H,s,18-CH,),1.30(3H,s,19-CH,) ,
1.32 (3H, s, 21-CH, ), 1.96 (2H, d, 8.5 Hz, 15-
CH,),2.00(1H,m,H-8),2.30(2H, m,H-7),2.49
(1H,d,7.5 Hz, H-17),3.28 (1H, m, 5-H), 3.30
(1H,m,2-H),3.33(1H,m,3-H),3.41 (1H,d, 12-
H),3.59(1H,br s,10-H) ,3.76 (1H,dd, J = 12 Hz,
H-6a) ,4.04(1H,dd,J =12 Hz,H-6b),5.84(1H,s,
H-6),6.12(1H,d,J =2.6 Hz,H-1) ., C-NMR ( 100
MHz,CD,0D) §:123.9 (C-1),147.5(C-2),200. 1
(C-3),50.6(C4),137.7(C-5),122.6(C-6),24.9
(C-7),43.4(C-8),50.5(C9),38.4(C-10),216.7
(C-11), 50.1(C-12),50.4 (C-13),50.2(C-14),
47.1(C-15),71.7(C-16),59.9 (C-17),20.9 ( C-
18),20.8 (C-19), 81.0 (C20), 25.7 (C-21),
205.3(C-22), 121.5 (C-23), 155.6(C-24), 71.9
(€25),29.5(C-26),29.1(C27), 28.5(C-28),
20.9(C-29), 19.0(C-30),101.4(C-1"), 71.9(C-
2'), 78.4(C-3"), 70.9 (C-4"),80.2(C-5"), 62.2
(C-6") o LA &S SCHR[8 ] e il — 3, i 28
khekadaengosid E .,

WwEYW8 H . ESI-MS m/z 717 [M +
Na] *,'"H-NMR (400 MHz, CD,0D) §:0.95 (3H,
s, 18-CH,), 1.01(3H, s, 19-CH,), 1.16 (3H,s,
26-CH,), 1.18 (3H, s, 27-CH, ), 1.26 (3H, s, 29-
CH,),1.29(3H,s,28-CH,),1.39(3H, s,21-CH,) ,
1.40(3H,s,30-CH, ) ,1 s,21-CH,) ,1.40(3H,s,30-
CH,),1.90 (1H, m, H-15b),2.08 (1H, m, H-8) ,
2.11(1H,m,H-7b) ,2.42(1H,m,H-7b), 2.55(1H,
d,J =7.5 Hz,H-17),2.68 (1H,d, J =7.5 Hz, H-
12b),2.92 (1H, m, H-23b) ,2.96 (1H, m, H-23a) ,
3.29(1H,m,5'-H) ,3.39(1H,m,H-12a) ,3. 41 (1H,
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m,2’-H),3.43(1H, m,3'-H) ,3.55(1H, m,4'-H) ,
3.73(1H,br s,H-10), 3.92(1H, m,6b’-H), 3.99
(1H,m,H-24) ,4.01 (1H, m,6a’-H) ,4.50 (1H, m,
H-16) ,4.69(1H,d,J =7 Hz,1'-H) ,5.88(1H,br s,
H-6),6.15 (1H, br s, H-1),”C-NMR ( 100 MHz,
CD,0D)§:123.5(C-1),146.7(C-2),199.4. (C-3),
50.6(C-4),137.1(C-5),122.6(C-6),24.9(C-7),
42.8(C-8),50.2(C9),36.0(C-10) ,216.7(C-11),
50.0(C-12),51.4(C-13),49.2 (C-14),46.1 ( C-
15),71.7(C-16),58.9(C-17),20.9 (C-18),20.8
(C-19),81.0(C-20),24.9(C-21),215.3(C-22),
40.3(C-23), 74.7(C-24), 73.9(C-25),24.6 ( C-
26),25.7(C-27),28.5(C-28),20.9(C-29), 18.4
(C-30), 100.9(C-1"), 74.9(C-2"), 77.4(C-3"),
70.9 (C-4"), 77.9(C-5"), 62.2(C-6"), LI I ¥u#
SOCER9 ] el — 2, B #i &R K-2-0--D-
Me M A 4 B ( cucurbitacinK-2-0-8-D-
glucopyranoside ) ,

a9 kA, ESI-MS m/z 813 [M +
Na]*,'H-NMR (400 MHz, CD,0D) §:0.92(3H, s,
18-CH,), 0.94(3H, s, 19-CH,), 1. 11 (3H, s, 21-
CH,), 1.20 (3H, s, 30-CH,), 1.24(3H, s, 29-
CH,), 1.27 (3H, s, 28-CH,), 1.61 (3H, s, 26-
CH,),1.67(3H,s,27-CH,) ,2.33(1H,d,J =8 Hz,
H-17), 2.43(1H,d,J =15 Hz,H-12b) ,3. 18(1H ,d,
J =15 Hz,H-12a),5.07 (1H,d, J =8 Hz, H-24),
4.45(1H,m,H-16) ,4.55(1H, m,H-23),5.76 (1H,
brs,H-6),5.96(1H,m,H-1),"” C-NMR (100 MHz,
CD,0D)5:123.7(C-1),147.7(C-2), 198.9(C-3),
46.9(C-4),138.1(C-5),122.4(C-6),24.9(C-7),
42.6(C-8),49.1(C9),36.6(C-10), 216.6 ( C-
11),48.7(C-12),50.6 (C-13),51.0(C-14),46.9
(C-15),71.8(C-16),56.9 (C-17),21.0(C-18),
18.7(C-19),77.8(C-20),26.0(C-21),42.3(C-
22),74.8 (C-23), 126.7 (C-24), 138.1(C-25),
30.1(C-26), 29.3(C-27), 20.4(C-28), 28.1(C-
29), 20.4(C-30), 99.9(C-1"), 79.2(C-2"), 71.8
(C-3"), 71.2 (C-4"), 72.4(C-5"), 62.3(C-6")
102.5(C-1"), 72.7(C-2"), 72.4(C-3"), 74.8(C-

47) 70,2 (C5") 18,1 (C-6") . LA 1 KUHE 5 3 ik
[10 ]z 18 —3%, B % %€ & deoxocucurbitoside B,
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