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Isolation and identification of chemical constituents from Citrullus colocynthis
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Abstract: Objective To study the chemical constituents from Citrullus colocynthis. Methods The chemical constituents were
isolated and purified by silica gel and Sephadex LH-20 column chromatography together with recrystallization methods and their
structures were identified by NMR spectra and physicochemical property. Results Eleven compounds were isolated and identified as
B-sitosterol (1), a-spinasterol-3-O-B-D-glucopyranoside (2), a-spinasterone (3), bis (2-ethylhexyl) phthalate (4), p-hydroxybenzoic
acid (5), 6-C-p-methylbenzylvitexin (6), dihydrocucurbitacin E (7), Cucurbitacin E (8), dihydro-epi-iso-cucurbitacin D (9), dihydro-
isocucurbitacin B-25-acetate (10), and cucurbitacin E-2-O-B-D-glucopyranoside (11). Conclusion Compound 6 is a novel
compound. Compounds 1—35, 7, 9, and 10 are isolated from the plants in Citrullus Schrad. ex Eckl. et Zeyh. for the first time.
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ZAB—HS MRS (L[E VARIAN
AT X—5 BRUE BIE bR Z e 817 R
AFD; 5976C BV-FUBCH A G EZHE R A
H]); Q STAR Elite 2 i 73 #F Ui A ;s ZF—C B = H]
FOMIHTAL CEBRACHRAEZSERAT]D; GFass
FRAIEERH CIEA% 50 mm X 100 mm) (0 3% 7 R
(200~300 H> B4 Bl T 7.

2P M FBT R 5 B8R 55, &1 K%
V] 1 4% % O R 8 25 P8 K Citrullus
colocynthis (L.) Schrad. FJH 5L,
2 REESE

2V TR S AR EL 9.5 kg, HH 95%H & Tk 4
BEB W R PR OL o, S 3R, kK
FEAFRNRE, ISR KRR, RO A &
B R SRR, (MO IS BIA LA A ) . £
TSR AT LA -5 R 2,058 (100 0 0—0 © 100) 4
VeI, 2Rk ReAt Gl R 2 s A3 2 G 1
(1500 mg). 2 (300 mg). 3 (150 mg). MEEMR LI
T 28 S S HER AT 1 F Sephadex LH-20 #EfeAE
iy B alifl, H3MEY 4 (45 mg). 5 (40 mg).
6 (25mg). FAHNIE R SRERA: % FT Sephadex
LH-20 #EBATE i 4y B3 4litk, £ 2654 7(300 mg)
8 (40mg). 9 (35mg). 10 (43 mg). 11 (35mg).
3 GFHEE

& 1. At Re d (G, mp 136.0~
138.0 C; ESI-MS m/z: 414.0 [M]"; Libermann-
Burchard R WV FHTE, 5 B-23 ST R AL E, 3
FlRETF R G T REEAIBE S Won g a3 — 2, i e
WG 18 -1 S

WA 2. s RRGE B CRUi-FED, mp
298.6~299.8 'C; MilR W 5¢(", Libermann-Burchard
[N B . "H-NMR (400 MHz, DMSO-dg) d: 0.50
(3H, d, J = 6.8 Hz, 18-CH;), 0.74 (3H, s, 19-CH3),
0.79 (3H, t, J = 5.6 Hz, 29-CH3), 0.82 (3H, s, 21-CH3),
0.91 3H, d, J = 6.4 Hz, 26-CH3), 1.00 (3H, d, J = 6.8
Hz, 27-CHj3), 3.64 (1H, dd, J = 5.6, 6.0 Hz, H-3"), 4.86
(2H, m, H-23, 24), 5.13 (1H, brs, H-7); *C-NMR (100
MHz, DMSO-dg) 6: 11.9 (C-29), 12.0 (C-29), 12.4
(C-18), 13.0 (C-19), 18.9 (C-27), 19.0 (C-26), 19.1
(C-11), 19.9 (C-21), 21.1 (C-15), 22.6 (C-28), 22.8
(C-28), 28.9 (C-16), 29.2 (C-6), 29.4 (C-2), 31.5
(C-25), 34.0 (C-10), 34.1 (C-4), 36.7 (C-1), 3.0

(C-20), 43.1 (C-5), 45.3 (C-13), 48.8 (C-9), 50.2
(C-24), 54.5 (C-24), 54.6 (C-14), 55.6 (C-17), 61.3
(C-6"), 70.2 (C-4"), 73.6 (C-2'), 76.4 (C-3), 76.9 (C-3),
76.9 (C-5'), 101.0 (C-1'), 117.3 (C-7), 129.1 (C-23),
139.2 (C-22), 140.5 (C-8). Jeit%dh 5 SClikiiE R A
— 0L WE S 2 O - S E-3-0-B-D-RHL i
IR o

&Y 3: Ak (&), Libermann-
Burchard % N FHTE, mp 164.8~1652 C, BilR %
6 ESI-MS m/z: 410.0 [M]", 412.0 [M+2H] .
'H-NMR (400 MHz, CDCl;) d: 0.58 (3H, s, 18-CH3),
0.81 (3H, s, 19-CH3), 0.84 (6H, d, J = 8.0 Hz, 26,
27-CHs), 0.86 (3H, t, J = 2.3 Hz, 29-CH3), 1.04 (3H,
d, J= 6.5 Hz, 21-CH3), 5.04 (1H, dd, J = 8.8, 8.8 Hz,
H-22), 5.15 (1H, dd, J = 8.8, 8.8 Hz, H-23), 5.18 (1H,
brs, H-7); “C-NMR (100 MHz, CDCly) &: 12.1
(C-18), 12.2 (C-29), 12.5 (C-19), 19.0 (C-27), 21.1
(C-26), 21.4 (C-21), 21.7 (C-11), 23.0 (C-15), 25.4
(C-28), 28.5 (C-16), 30.0 (C-6), 31.9 (C-25), 34.4
(C-10), 38.1 (C-1), 38.8 (C-4), 39.3 (C-12), 40.8
(C-20), 42.9 (C-5), 43.3 (C-13), 44.2 (C-2), 48.9
(C-9), 51.2 (C-24), 55.0 (C-14), 56.1 (C-17), 117.0
(C-7), 129.5 (C-23), 138.1 (C-22), 139.5 (C-8), 211.9
(C-3)o il HH 5 SemkitoE — 30, M eie s
3 4 o3 S .

WG 4: FEMREE (GG, IR W5,
GC-EI-MS m/z: 390 [M]’, 279, 167, 149. 'H-NMR
(400 MHz, CDCl3) d: 0.87 (6H, t, J = 5.0 Hz, 8, 8"-
CHs), 0.91 (6H, t, J= 5.4 Hz, 6', 6"-CH3), 1.27~1.43
(16H, m, H-3'~5', 7', 3"~5",7"), 1.68 (2H, m, H-2',
2"), 422 (4H, m, H-1", 1", 7.53 (2H, dd, J = 2.8, 3.6
Hz, H-4,5),7.71 2H, dd, J=3.2,3.2 Hz, H-3, 6). &
TR 5 ScER s 8, etk A 4 XL
[(2-&K5) CBE] S8R IR,

WwEY 5. atEREE (PR, FeCly MY
FHAE, mp 216.5~219.0 C; ESI-MS m/z: 137 [M—
H] . 'H-NMR (400 MHz, CD;0D) d: 6.81 (2H, d, J =
8.8 Hz, H-3, 5), 7.87 (2H, d, J = 8.8 Hz, H-2, 6);
C-NMR (100 MHz, CD;0D) 6: 116.0 (C-3, 5), 122.6
(C-1), 133.0 (C-2, 6), 163.3 (C-4), 170.1 (C=0). Jti
Mol 5 ScmvioE 80, W e A 5 R
AR

WEY) 6: dERRLRE A G-I, £
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FR-EH KON S B, mp 260.8~262.6 C, ESI-MS
miz: 5373 [M+H]": 2Tl CasHaOro: [0
+71.43 (¢ 0.005 6, MecOH). 'H-NMR (400 MHz,
DMSO-dg) J: 2.50 (3H, brs, -CHs), 4.04 (2H, s,
CH,-bridge), 4.80 (1H, d, J = 10.0 Hz, H-1""), 6.62
(2H, d, J = 8.4 Hz, H-3", 5"), 6.81 (1H, s, H-3), 6.92
(2H, d, J = 8.8 Hz, H-3", 5'), 7.06 (2H, d, J = 8.4 Hz,
H-2",6"), 7.83 (2H, d, J = 8.8 Hz, H-2", 6'); *C-NMR
(100 MHz, DMSO-ds) J: 18.5 (-CHs), 27.2 (CH,-
bridge), 60.1 (C-6""), 69.3 (C-4""), 72.2 (C-2"), 74.4
(C-1"), 78.1 (C-3""), 81.4 (C-5""), 102.9 (C-3), 107.0
(C-6, 10), 108.1 (C-8), 115.2 (C-3", 5"), 116.2 (C-3',
5%, 121.4 (C-1'), 128.6 (C-2', 6"), 129.1 (C-2", 6"),
130.6 (C-1"), 154.1 (C-4"), 155.6 (C-9), 157.7 (C-5),
161.5 (C-7, 4), 163.9 (C-2), 182.5 (C-4). Hrf1, 5¢:
102.9, 107.0, 108.1, 116.2, 121.4, 128.6, 155.6, 157.7,
161.5, 163.9, 182.5 FRIANA Y N IS &5, ok
Kot 5 kiR 6-C-p-hydroxylbenzylvitexin %t
K5, {Hc 18.5 (-CH3) A%, &xttbntri
FEWAEY) 6 J 6-CxF I RIEH A ZR . 4 SciFinder
R A R ILZA A YR WARTE, A —H &y,
ZER LI 1,

E1 {£&46(A) 5 6-C-p-hydroxybenzylvitexin (B) HIZE#4

Fig.1 Chemical structures of compound 6 (A)

and 6-C-p-hydroxybenzylvitexin (B)

WEY 7. BWIEHARE S GUi-HEE, mp
213.5~214.8 'C, ESI-MS m/z: 557.4 [M—H] , 593.4
[M+CI], 603.4 [M-+HCOO] ; & & H ¥
'H-NMR (400 MHz, CDCls) &: 0.96 (3H, s, 18-CHy),
1.03 3H, s, 19-CH3), 1.25 (3H, s, 28-CH3), 1.36 (3H,
s, 29-CH3), 1.41 (3H, s, 26-CHj3), 1.42 (3H, s, 27-
CH3), 1.43 3H, s, 21-CH3), 1.46 (3H, s, 30-CH;), 1.96
(3H, s, -COCH3;), 1.43 (1H, m, H-15a), 1.86 (1H, m,
H-15b), 2.06 (1H, m, H-8), 2.05 (1H, m, H-7a), 2.38

(1H, m, H-7b), 2.52 (1H, m, H-16), 2.72 (1H, d, J =
14.6 Hz, H-12b), 2.52 (1H, m, H-23a), 2.80 (1H, m,
H-23b), 3.24 (1H, d, J = 14.6 Hz, H-12a), 4.34 (1H,
m, H-16); “C-NMR (100 MHz, CDCl;) d: 18.2
(C-30), 19.9 (C-19), 20.1 (C-18), 20.2 (C-29), 22.4
(-COCHj3), 23.6 (C-7), 24.5 (C-21), 25.9 (C-27 &%, 26),
262 (C-26 H{ 27), 28.0 (C-28), 30.7 (C-23), 34.7
(C-10, 24), 41.6 (C-8), 45.7 (C-15), 47.6 (C-4), 48.4
(C-13), 48.9 (C-9), 48.9 (C-12), 50.7 (C-14), 57.8
(C-17), 71.0 (C-16), 79.0 (C-20), 81.4 (C-25), 114.9
(C-1), 120.8 (C-6), 136.8 (C-5), 144.6 (C-2), 170.4
(-COCH3), 198.7 (C-3), 212.9 (C-11), 214.0 (C-22).
SR b Scmk s S, Mt A Y T X
AHF R E.

EY 8 Htadrdh CAPI-FEE), mp 240.6~
241.7 °C, ESI-MS m/z: 555.4 [M—H], 591.6 [M+
CIT, 601.5 [M+HCOO] ; il BA# 5 . "H-NMR (400
MHz, CDCls) &: 1.00 (3H, s, 18-CH;), 1.03 (3H, s,
19-CH3), 1.25 (3H, s, 29-CHs), 1.36 (3H, s, 28-CHs),
1.39 (3H, s, 30-CHs), 1.44 (3H, s, 21-CH3), 1.54 (3H,
s, 26-CH3), 1.57 (3H, s, 27-CH3), 5.77 (1H, t, J = 2.0
Hz, H-6), 5.95 (2H, d, J = 2.4 Hz, H-2), 6.46 (1H, d,
J =16.0 Hz, H-23), 7.06 (1H, d, J = 16.0 Hz, H-24);
PC-NMR (100 MHz, CDCl;) &: 18.4 (C-19), 19.9
(C-18), 20.2 (-COCH3), 20.3 (C-30), 22.0 (C-28), 23.6
(C-7), 24.0 (C-21), 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
(C-4), 48.2 (C-13, 14), 48.9 (C-12), 50.8 (C-9), 58.3
(C-17), 71.4 (C-16), 782 (C-25), 79.4 (C-20), 114.8
(C-1), 120.4 (C-6), 120.8 (C-23), 136.8 (C-5), 144.6 (C-
2), 152.0 (C-24), 170.3 (-COCH3), 198.7 (C-3), 202.5
(C-22), 212.8 (C-11). Yils¥dhs 5 Scmkipas —z,
WU EL A 8 i Eo

waEY 9. AR E A CE-FEE, mp
196.7~197.5 “C, ESI-MS m/z: 517.5 [M—H] , 553.4
[M+CI], 563.5 [M+HCOO] ; i & Fs 8 fa
'H-NMR (400 MHz, CDCl3) 6: 0.80 (3H, s, 18-CHs),
0.96 (3H, s, 19-CH3), 1.18 (3H, s, 29-CH3), 1.20 (3H,
s, 28-CHs), 1.27 (3H, s, 30-CHj), 1.33 (3H, s, 21-
CHs), 1.41 (3H, s, 26-CHs), 2.93 (1H, m, 27-CH),
3.12 (2H, d, J = 14.4 Hz, H-12), 3.90 (1H, brs, H-3),
430 (1H, t, J = 7.6 Hz, H-16), 5.94 (1H, m,
H-6); "C-NMR (100 MHz, CDCls) &: 18.9 (C-19),
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19.9 (C-18), 20.2 (C-30), 21.0 (C-28), 23.9 (C-7), 24.2
(C-29), 24.6 (C-21), 28.8 (C-26), 30.0 (C-27), 31.0
(C-23), 36.4 (C-10), 36.9 (C-24), 38.9 (C-1), 42.8
(C-8), 45.4 (C-15), 46.8 (C-4), 482 (C-13), 48.7
(C-9), 48.4 (C-12), 50.8 (C-14), 57.8 (C-17), 70.4
(C-25), 71.3 (C-16), 79.3 (C-20), 80.3 (C-3), 121.9
(C-6), 138.3 (C-5), 210.7 (C-2), 212.1 (C-11), 215.6
(C-22), JEiHeds 5 Sk — 3™, et &
W19 Ky R AE ] % Do

EY 10: kR g CGE-FED, mp
256.0~257.4 °C, ESI-MS m/z: 559.4 [M—H], 595.4
[M+CI], 605.4 [M+HCOO] ; #ilk W As4r (.
'H-NMR (400 MHz, acetone-ds) J: 0.83 (3H, s,
18-CHs), 0.93 (3H, s, 19-CH3), 1.14 (3H, s, 29-CH3),
1.30 (3H, s, 28-CH3), 1.35 (3H, s, 30-CH3), 1.39 (3H,
s, 21-CH3), 1.41 (3H, s, 26-CH3), 1.42 (3H, s, 27-
CHs), 1.90 (3H, s, -COCH3), 3.93 (1H, s, H-3), 4.38
(1H, m, H-16), 5.97 (1H, m, H-6); *C-NMR (100
MHz, acetone-dg) J: 19.1 (C-19), 20.3 (C-18), 20.5
(C-30), 21.4 (-COCHj), 22.3 (C-28), 24.4 (C-7), 24.5
(C-29), 25.3 (C-21), 26.1 (C-26), 26.2 (C-27), 31.8
(C-23), 35.4 (C-10), 36.6 (C-24), 39.5 (C-1), 43.7
(C-8), 46.4 (C-15), 46.9 (C-4), 48.6 (C-13), 48.8
(C-12), 49.6 (C-9), 51.3 (C-14), 58.5 (C-7), 70.8
(C-25), 80.0 (C-16), 80.6 (C-20), 81.8 (C-3), 122.2
(C-6), 139.6 (C-5), 170.6 (-COCH3), 210.9 (C-2),
212.9 (C-11), 214.7 (C-22). J&ils%h 5 SCHkRiE—
D, s E A 10 WA S HI 1Y % B-25- L1

G 11 s 5 e [ AR K CHIEE D), mp 175.8~
176.3 'C, ESI-MS m/z: 741.6 [M+Na]", 757.5 [M+
K] BilgGksfh. "H-NMR (400 MHz, CD;0D) o:
0.84 (3H, s, 18-CH3), 1.00 (3H, s, 30-CH3), 1.26 (3H,
s, 29-CH;), 1.29 (3H, s, 28-CHj3), 1.40 (6H, s, 19,
21-CH;), 1.49 (3H, s, 27-CH3), 1.54 (3H, s, 26-CHs),
1.99 (3H, s, -COCHs), 2.59 (1H, d, J = 14.8 Hz,
H-12b), 3.40 (1H, d, J = 14.8 Hz, H-12a), 3.68 (1H,
brs, 10-H), 4.56 (1H, t, J = 7.8 Hz, H-16), 4.64 (1H, d,
J=6.0 Hz, H-1"), 5.83 (1H, brs, H-6), 6.10 (1H, d, J =
2.4 Hz, H-1), 6.83 (1H, d, J = 16.0 Hz, H-23), 6.97
(1H, d, J = 16.0 Hz, H-24); C-NMR (100 MHz,
CD;0D) d: 18.7 (C-19), 20.6 (C-18), 20.8 (C-28, 30),

21.9 (-COCHs), 24.6 (C-7), 25.4 (C-21), 26.4 (C-26),
26.9 (C-27), 28.3 (C-29), 36.4 (C-10), 43.1 (C-8), 46.6
(C-15), 49.9 (C-12), 50.1 (C-9), 50.3 (C-13), 51.6
(C-14), 60.1 (C-17), 61.9 (C-6'), 70.6 (C-4"), 71.8
(C-16), 742 (C-2'), 77.5 (C-5'), 78.0 (C-3'), 80.2
(C-20), 81.0 (C-25), 101.1 (C-1'), 122.3 (C-1), 122.6
(C-23), 123.5 (C-6), 137.4 (C-5), 147.1 (C-2), 151.5
(C-24), 171.9 (-COCH3), 199.7 (C-3), 205.2 (C-22),
216.5 (C-11). Sl #d 5 scmrion —80Y, # e
AW 11 015 % B-2-0-B-D-RH e w6 25 BT
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