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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—5, 7, 9, and 10 are isolated from the plants in Citrullus Schrad. ex Eckl. et Zeyh. for the first time.
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VSO I, 3R, RYEE KIS
2ikk, PR 257K Citrullus colocynthis (L.)
Schrad. MRS, DARSEAZY, FEF TG K.
fEEH R, Wal TR WMIA R KIE.
NEEVE, (A R 2GR R W LA
10 9VE RIFPL BrsAb . Bl g0 b i Pag 4
o ARSI A B ATIEIE,  WZTPEIRIY &
RS oy A3 3] 11 MG, oA 3 N4k
WE, 5 S REFAEY . 0 A R
BT ek B-A BilE (B-sitosterol, 1)\ a-
P {55 BE-3-O-B-D-TL I 45 25 BE 1T (a-spinasterol-3-O-
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B-D-glucopyranoside, 2)+ a-7% i ] (o-spinasterone,
3). W-[2-& %) MR HERNE [bis (2-
ethylhexyl) phthalate, 4] X[ ¥ 32 F R (p-hydroxyl-
benzoic acid, 5). 6-C-X LRI ZE (6-C-p-
methylbenzylvitexin, 6). X #if7% E (dihydro-
cucurbitacin E, 7). #i/"% E (cucurbitacin E, 8).
FRMEAH % D (dihydro-epi-iso-cucurbitacin D,

9). ¢ & #i 5 % B-25- 4k (dihydroisocucurbitacin
B-25-acetate, 10). #j/ 3 BE-2-O-B-D-NH I ] %5 4
1 (cucurbitacin E-2-O-B-D-glucopyranoside, 11).
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1 XES5HH

ZAB—HS Rz pEA (SEE VARIAN
AFD; X—5 WA sl A bR ZR m A A R
Aw]D; 5976C BY-FUBH (O (CGEEZ A
F]); Q STAR Elite 2 = 40 # i ; ZF—C 1 —H]
BN CERARCHEAEHIRAFD; GFas
TR RCA. CGIRA% 50 mm X 100 mm) FIAT (3 fifi fise
(200~300 H)> BAHE BilFA T 7.

205 N2 R S SR SE, &A1 R
)~ 2082 45 A B P8 R JE 25 99 ) Citrullus
colocynthis (L.) Schrad. HJ4L5K%,

2 ERESE

ZiTE T R G FREX 9.5 kg, FH 95% 2 Tk 2,
BB I R IR AGROE T8, A IFPRIOR, BURIR
GAFRNRE, IS EKTRE, KA. &7
PR CBRAREL, [ R B N A . A
TR AT LA IR R £ 08 (100 © 0—0 © 100D K
VR, AR (il ) 2 A B Al B G 1
(1500 mg)+ 2 (300 mg)+ 3 (150 mg). MR LI
BB 48 R RERAE (O E AT Sephadex LH-20 #AEACFE
itk sy Eaith, 19205 4 (45 mg). 5 (40 mg).
6 (25mg). SAEIE R SAERAE ISR Sephadex
LH-20 HERAT i 43 By alifh, 13 246549 7(300 mg)
8 (40mg). 9 (35mg). 10 (43 mg). 11 (35mg),
3 FHEE

&P 1. gt RE s (05D, mp 136.0~
138.0 ‘C; ESI-MS m/z: 414.0 [M]"; Libermann-
Burchard N FHYE, 5 B-2r S EEAS R AL 2, 3
PRI RS T REEABE S B — 2, e
a1 R -4

&Y 2. s RoRE S CGROT-FED, mp
298.6~299.8 C; #ilgE 44, Libermann-Burchard
KV BHTE . "H-NMR (400 MHz, DMSO-ds) 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-CHs), 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) d: 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). il 15 SCkARIE IEA
— 8, MRS 2 h o3 S E-3-0-B-D- i
HIATE Y .

&9 3. AelEk (&5, Libermann-
Burchard W FHYE, mp 164.8~165.2 °C, il %
ff; ESI-MS m/z: 410.0 [M]", 412.0 [M+2H] .
'H-NMR (400 MHz, CDCl;) &: 0.58 (3H, s, 18-CHs),
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-CH;), 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), 489
(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) it b5 scmvioE — 80, W ehsw
3 o7 S i

a4 mEMRBA GO, R DA,
GC-EI-MS m/z: 390 [M]", 279, 167, 149. 'H-NMR
(400 MHz, CDCl5) 6: 0.87 (6H, t, J = 5.0 Hz, &', 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). J6
MR SRR — 8, WS E A 4 XL
[(2-£.7E%) O3] AR — HRER.

WEW 5. AOERGE (R, FeCly KV
FHE, mp 216.5~219.0 °C; ESI-MS m/z: 137 [M—
H] . 'H-NMR (400 MHz, CD;0D) ¢: 6.81 (2H, d, J =
8.8 Hz, H-3, 5), 7.87 (2H, d, J = 8.8 Hz, H-2, 6);
BC-NMR (100 MHz, CD;0D) ¢: 116.0 (C-3, 5), 122.6
(C-1), 133.0 (C-2, 6), 163.3 (C-4), 170.1 (C=0). i
K 5 ociraoE — 80, M A 5 R
PG

WEY 6: mOFRRE A CRU-FED, #
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FR-EEH S N S PEPE, mp 260.8~262.6 'C, ESI-MS
miz: 5373 [M+H]"; 2 TR A CogHpOi0; [a]f)
+71.43 (¢ 0.005 6, MeOH). 'H-NMR (400 MHz,
DMSO-d¢) 6: 2.50 (3H, brs, -CH;), 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) d: 18.5 (-CHj), 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). I, dc:
102.9, 107.0, 108.1, 116.2, 121.4, 128.6, 155.6, 157.7,
161.5, 163.9, 182.5 KWW AW A el 451, 6k
Kot 5 kiR 6-C-p-hydroxylbenzylvitexin JE
A5, {H e 18.5 (-CHs) A3, ZXFHHr%
JEEY) 6 hy 6-C-Xf I REEH 2R . 48 SciFinder
Bl e A R I A VAR WARE, B &9,
ik LK 1.

1 &% 6(A) 5 6-C-p-hydroxybenzylvitexin (B) BIZEH

Fig.1 Chemical structures of compound 6 (A)

and 6-C-p-hydroxybenzylvitexin (B)

a7 EEEHRE R G-, mp
213.5~214.8 °C, ESI-MS m/z: 557.4 [M—H], 593.4
[M+CI], 603.4 [M+HCOO] ; il A% i,
'H-NMR (400 MHz, CDCl;) ¢: 0.96 (3H, s, 18-CHj3),
1.03 (3H, s, 19-CHj3), 1.25 (3H, s, 28-CH3), 1.36 (3H,
s, 29-CH3), 1.41 (3H, s, 26-CH3), 1.42 (3H, s, 27-
CH,), 1.43 (3H, s, 21-CH3), 1.46 (3H, s, 30-CHj3), 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, CDCls) &: 18.2
(C-30), 19.9 (C-19), 20.1 (C-18), 20.2 (C-29), 22.4
(-COCH3), 23.6 (C-7), 24.5 (C-21), 25.9 (C-27 5%, 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 ScaRAE B, MO E A T AL
AR E.

e 8: Aty CEAG-FED, mp 240.6~
241.7 °C, ESI-MS m/z: 555.4 [M—H], 591.6 [M+
CIT, 601.5 [M+HCOO]; B2 i k(% . 'H-NMR (400
MHz, CDCl;) &: 1.00 (3H, s, 18-CHs), 1.03 (3H, s,
19-CHs), 1.25 (3H, s, 29-CH3), 1.36 (3H, s, 28-CHj3),
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);
BC.NMR (100 MHz, CDCly) 6: 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), 482 (C-13, 14), 48.9 (C-12), 50.8 (C-9), 58.3
(C-17), 71.4 (C-16), 78.2 (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). JeilsHieys &5 scakpis s,
WSER A 8 NHIFE E.

WEY 9: FAEFDREAE CR-FED, mp
196.7~197.5 ‘C, ESI-MS m/z: 517.5 [M—H], 553.4
[M+CI], 563.5 [M+HCOO] ; iz Al ¥ .
'H-NMR (400 MHz, CDCl3) 6: 0.80 (3H, s, 18-CHj),
0.96 (3H, s, 19-CH3), 1.18 (3H, s, 29-CH3), 1.20 (3H,
s, 28-CH3), 1.27 (3H, s, 30-CHj), 1.33 (3H, s, 21-
CH;), 1.41 (3H, s, 26-CHj), 2.93 (1H, m, 27-CHj),
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, CDCL) &: 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), 48.2 (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). Jeil¥ds 5 scimkapiE — 8, W ei s
W9 h R EH 4 F Do

EY 10: LR SAE CE-FED, mp
256.0~257.4 °C, ESI-MS m/z: 559.4 [M—H]", 595.4
[M+CI], 605.4 [M-+HCOO] ; il &As4r .
"H-NMR (400 MHz, acetone-dg) o: 0.83 (3H, s,
18-CH3), 0.93 (3H, s, 19-CH3), 1.14 (3H, s, 29-CHs),
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 (-COCHj3), 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 (-COCHj), 210.9 (C-2),
212.9 (C-11), 214.7 (C-22). il Fds 5 SCiiffiE —
3, M A 10 BUE R 2 B-25-2 0.

G 11 R AR AR CHEE), mp 175.8~
176.3 °C, ESI-MS m/z: 741.6 [M+Na]’, 757.5 [M+
K]": BBk, 'H-.NMR (400 MHz, CD;0D) 6
0.84 (3H, s, 18-CH3), 1.00 (3H, s, 30-CH3), 1.26 (3H,
s, 29-CH3), 1.29 (3H, s, 28-CH3), 1.40 (6H, s, 19,
21-CH3), 1.49 (3H, s, 27-CH3), 1.54 (3H, s, 26-CH3),
1.99 (3H, s, -COCH3), 2.59 (I1H, 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) 6: 18.7 (C-19), 20.6 (C-18), 20.8 (C-28, 30),

21.9 (-COCH3), 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 (-COCHj), 199.7 (C-3), 205.2 (C-22),
216.5 (C-11), JeilHod 55 scmvdion 8", ke
& 11 g% 2 B-2-0-B-D-MHL W #5 2B
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