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A new cucurbitane-type triterpenoid glycoside from Citrullus colocynthis
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Abstract: Objective To investigate the chemical constituents of Citrullus colocynthi and their anti-inflammatory activities. Methods
The compounds were isolated and purified by using a positive silica gel, ODS, Sephadex LH-20, and semi-preparative HPLC, and their
structures were elucidated by HR-ESI-MS, IR, NMR. Screening cytotoxicity of all compounds to RAW264.7 cells using the CCK-8
method, and evaluating the anti-inflammatory activity of low toxicity compounds through the RAW264.7 cell inflammatory model
induced by lipopolysaccharide (LPS). Results A total of nine compounds were isolated from the ethyl acetate phase of C. colocynthis
and identified as (20R,23E)-2-O-B-D-glucopyranosyl-20-hydroxycucurbita-1,5,23-triene-25-acetoxy-3,11,16,22-tetraone (1),
cucurbitacin E 2-O-B-D-glucopyranoside (2), colocynthenin G (3), khekadaengoside G (4), khekadaengoside H (5), cucurbitacin E (6),
colocynin D (7), endecaphyllacin B (8), colocynin A (9). Compounds 1, 2, 3 and 6 (40 pmol/L) showed significant cytotoxicity to
RAW264.7 cells, while compounds 4, 5, 7—9 exhibited a certain inhibitory effect on the release of NO by RAW264.7 cells induced
by LPS with ICso value ranging from (21.49 + 3.48) to (39.97 + 3.50) umol/L. Conclusion Compound 1 is a new compound and
named cucurbitacone A, and compound 8 is first isolated from the plant. Compounds 4, 5, 7—9 show certain anti-inflammatory
activity.
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24 174 TG 8 2 R N B 2578 ) Citrullus
colocynthis (L.) Schrad. [P SE, A 24 i
PiE (4EE RZ5 0 ) Wk 2 pfi-2, 2575 /I
AL G R N P SR, T2 TR it
B PR SCUE R CE IiE i R YT RS,
E ) A2 2 R0 24 B 2 4B 3T 48 SR R S B 7 o
B R . TR T I R R, K
BN EAEHI R R B AN S R R A
DA 2 BRI 7T R B B A PUmE, JrRE, fukif
OISR g . ik — I T2 PR 4 S R
53 X BRI BE R SRR A/ AT 7 B 4l
th, 53] 9 MEEY), 18I 2SRRI S S0k
etk 435145 N (20R,23E)-2-0O-B-D-glucopyranosyl-
20-hydroxycucurbita-1,5,23-triene-25-acetoxy-3,11,16,
22-tetraone (1), i & E-2-O-B-D-M W57 & i
( cucurbitacin E 2-O-p-D-glucopyranosid , 2 )
colocynthenin G (3). khekadaengoside G (4).
khekadaengoside H (5). #jF"% E (cucurbitacin E,
6). colocynin D (7). endecaphyllacin B (8) Al
colocynin A (9). A1, tbEW) 1~5 N el =
WS, A 6 NEIF A =, EW T~9 A
B P e A I =500 A B 1 D B P e A
B, Frar S NE B A (cucurbitacone A), 14
EY) 8 NEIRMZAEYI 73 B o ARAMIT A IE P
ZEREIR, thEY) 1~3. 6 (40 umol/L) X} RAW264.7
Mo H AR, (hEY) 4. 5. 7~9 X
JEZHEHS T RAW264.7 4RI NO B —E 1l
HVEHT, 28R (median inhibition concentration,
ICso) fHAr 58 (21.49+3.48), (25.37+3.12),
(35.354+£3.53). (3852+£291). (39.97£3.50)
pumol/L. SFHMEZGHFEKIAAHLL, ERIb G RN
H—E Pt R IE
1 UE5HH

Bruker 400 MHz % A% f 3 9% 3 v A% (H 1=
Bruker A4 #]); Autopol IV 24JiE 64 (3£ [E Rudolph
AW]); Primaide 2l £ B4 S ROBH (g (HAH
S EHT AR 22 F] ) s Hei-VAP-Precision 2 e 4% 7% R AX
(#[H Heidolph F}22AX#8 A PR A7) ); Cary 630 BU4T
AMETEA CGEEZHEESRHHE AR AR ); Q-Exactive
T = A HE R Y . Multiskan GO Syl K BgbRY (&
Thermo 2 7)); KQS5200DE AU & Heas (Rl
TR SR A TD; BSA 125 RHBT R [FELH)
Ry b ARAR]: MiniQ-6C LB LA

(ERFIWAR A ); YMC-Pack ODS-A column
R iR (250 mm X 10.0mm, 5pm). YMC-
Pack ODS-A F4 14 (250 mm>X 4.6 mm, 5 pm).
ODS-A-HG AUk (HA YMC /A 7]); Sephadex LH-
20 BUEEIGHERL (Hi#l Ge Healthcare Bio Sciences 2
F]); MCICHP20P #UIER} (75~150um, HA=ZEML
2); 300~400 HEERS. TLC RERGEEI (35 SifFE
WTAHRARD; HEE. O [fifal, Sigma-Aldrich
(B AGARAR]]: HEE. S, AilisE, B
FR 6 (rffral). DMEM kil sedt (LigZRiag)
FEIRATD; fE2 b, —AEIRFE. DMSO.
JBAE MG RAW264.7 /IR ERRAE ( EiEEE AR
YR IRATD; CCK-8 R &, Xt CHHR/BE
HF) , BPZEREYRHTAIRA .

2578 AR SE T 2023 4F 3 WA+ EHEsE =
2P IRA R, SR AR AR S HR
Wi 1 6 ok B 42 25 5 N Z U N C. colocynthis (L.)
Schrad. {5, BIEARA (HX-YXG-230401)
A7 THRBLNE RS R AR X EE TR
SRP=I 2 5 N S
2 FHiE
21 ERESE

TR 250 )TURSE 4 kg, TIRTH 121 B
BAR (7dX3). GHRIERIRE R G SRR E 343.8
g. BEEHREIRET 1 LKY, WA MmEE. B
1% T 1E T BEACH o 20 Dk PR VR 4015 A i B4 23 12.5
g. BEFR CHRd 7> 85.4 g IE T W4 4) 71.7 g Jo/KAMH
85.1g. BHIR LERZL > (84 g) 4 MCI A il (H
fig-7K 20 0 80~100 : 0) BHEEYEMIAS 8 1415 Fr.
A~H. R IEARRE AT (0 CHm B -BS R 2056 9
1~1: 1) X} Fr. E BREESEMIAT 5 M50 Fr. EI~ES5.
Fr. E2 & MCI A1 (FHEE-7K 46 0 54~100 : 0)
BEEEVeMAS 6 N4y (Fr. E2a~E2f). il Z 0
B CHMBE-BSRE 286 2 0 1) X Fr. B2 4ifkfg 2 A
405 (Fr. E2f1 A1 Fr. E2f2). Fr. E2£2 221 £ WiAH
it (ZfE-/K 58 1 42~64 : 36, 0~25min) 7} 5
BEY 6 (6.0mg, R=32min). Fr. E3 ZHEKAT:
ot LM BE-BERE 28 7 ¢ 1~3 1 D B vEE4
4y Fr. E3a~E3c. Fr. E3b Z2fhl& oMl (FEg-
/K, 0~17 min, 58 : 42~64 : 36; 17~23 min, 64 :
36~64 : 36) Ak L&Y 7(3.0mg, rR=17.5 min)
#18 (8.2mg, ,R=22min). Fr. E3¢c & Sephadex LH-
20 HERCAE B CHEEE 4015405 Fr. E3cl. Fr.E3cl
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2 Z A I (67%HEE-K) 0 BEELE 9
(7.1 mg, ®R=15min). Fr. E5 £ ODS i (FFEE-
7K 40 1 60~100 : 00) BEFELEAS 9 M4 (Fr.
ESa~E5i1). Fr. ESe il # 2 il (& e- i
10 : 1) 4ifefs 5 445 (Fr. ESel ~E5eS5). Fr. ESe2
2t S RAR B (63%H EE-/K) B b &) 2
(18.5mg, tr=14.5min) 13 (12.1 mg, #x=18 min),
Fr. BESf ZIEFARERAE Al (& e-HEE 50 0 1~
250 1) BREESRILAS 4 AN 4 (Fr. E5Sf1~E5f4). Fr.
ESf4 2241 % W (i (0~30 min, HIEE-7K 60 :
40~70 : 30) 7 A EY 1 (4.8 mg, k=18 min).
Fr. ESh & IEARE RO (il ( S be-HBE 15 0 1~
81 1) BREEVEMLAS 3 AN (Fr. ESh1~ESh3). il
it Sephadex LH-20 &b (03 (HIEE) %I Fr. ESh2
aifb 19214 Fr. ESh2A J5 &2l 2 AH il (69%
FHE-K) &S5 &% 4 (70 mg, tr=22.5 min)
A5 (23.1 mg, %rR=24.3 min).,
2.2 ZARAE TG

Sy Tk e DR A4 B 4 5 RS PR T 9% v PR AR BH M 45
R, KA CCK-8 Pl BT b & 4 i 21« AR
P SCHRIRIE T VA2, 8 RAW264.7 41 (3 YY)
N 2X 104 ANFL) R T 96 FLIRH, FH1E 5% CO;
M 37 CHIZMETREFR 240, 25, #2296 FLb
REFREE, IINASER B AR IR, PR E T E
X2 KRG R, RReA e 6 NRAL,
QREERETR 24 h )5, AEEEFRE, BAMAEH
CCK-8 1% (10%, 100 L), kS E 1~2h
&, Ad FEEFRAAE 450 nm ALIEWOLRE (4) fH.
2.3 R IETERN

B AL AP LPS 5 S RAW264.7 41
FEAE NO BERSKIEMN AL ST R iE . B
RAW264.7 ZHfI LA 100 pL/FLIKIJT %8R % 96 LK
QX104 A/FL) o, IFTE 5% COp. 37 CEAF T E:
It 24h. )G, FEEEFE, LA FRE
(10, 20+ 40. 80 umol/L) FIFRFMIFE S0 uL/fL; FH
PEXT IR R IK EE N 10, 20, 40. 80 pmol/L ¥
dexamethasone 50 uL/fL, FFNMKERE 3 NMEAL;
FEA SRR FREE (50 uL/AL) J5 gkelii o
2ho ZJEMAE LPS (2.0 pg/mL, 50 pL) [JE59%
B (FAABRAY), dRELRTFE 24 h J5 LIS 50 L
L5 50 uL Griess I i 0TIVR S, EOLFE S min JFMA
50 pL Griess I 07, P CEEOGFFE 5 min 5158 b
FRAXAE 540 nm P NIE A4 15

3 4R
3.1 LT

WEM 1: AT ERKH K, [o]y -62.4°(c0.16,
MeOH), #4MER i KRR K 204 nm 1 224
nm, FRGT Ge (B 2 AR 46 (0 HR-ESI-MS 7% [M+Na]*
m/z739.3302 (IHH{H C3sHs2013Na A 739.3306), 45
& NMR #3l, e 505308 CsHs013, A
FER 13 AN R G S A R (3342 em™)
MFREE (1685 cm™) HHeM]. £ 'H-NMR i (&
D m3X gL R 8 A s I H A 5 (51 1.08, 1.09,
1.27,1.29,1.32,1.35,1.55,1.56); 1 NI 115
5 on 2.00 (3H, s); 4 AT T1E5 ou 5.84 (1H,
brs), 6.14 (1H, d, J=2.6 Hz), 6.93 (1H, d, J= 16.0 Hz),
6.94 (1H,d,J= 159 Hz); 7E du3.30~4.80 fF{EZA
RFES, HPWEAH 6ud.64 (1H, d, J= 6.9 Hz)
Al 6c 101.2 B () & H AL A (H-1). Bk (C-
1D 55, &5iaEW LK BFERTA1L I HPLC
AR (B D, g EMEHAAE 14> B-D-
A B B, fh A 1 ) BC-NMR 2R 36 4
A5, AR HSQC 120y 9 ML (4 1
NCEEFD . 2 MWHFIE, 7 DR (B3 4 4 sp?
Tt 12 ANZEf CELERE 2 A sp? bRl 5 Ak
R RAEBER B E 6 MR(ES, @il 5 kiR
TEISIE LG, 0 A4 &0 1 AT REN 2 e B =i i

@it 'H-'"H COSY 5 HMBC & K (i fitr, e
HoPgiig . 12 COSY w1 3kA3 T 4 N HE e & 1)
45K Fr By H-6/H-7/H-8. H-1/H-10. H-4"/H-5"H-6'.
H-17H-2" (& 2). HMBC i, H;-28/29 5 C-3 (dc
199.7). C-4 (5c 50.2). C-5(5¢c 137.5) #*x; H-1 5
C-3. C-5 17 H3-19 55 C-8 (0 42.6)~ C-9 (5 51.3)+
C-10 (8¢ 36.5)« C-11 (6c214.8) kH3%; Hs-18 5 C-12
(6c 49.1). C-13 (Oc 48.9). C-14 (dc 45.5). C-17 (6c
63.5) FI7K; H3-30 5 C-8. C-14. C-15(5¢ 50.5) #H
%; H-17 5 C-16 (5c 215.9). C-20 (5¢c 80.8) AHE;
H-15 5 C-13. C-16 #15%; H3-21 5 C-17. C-20,
C-22(5c205.7) #5%; H-23 5 C-22. C-24 (6¢c 152.0)
HH5%; H-24 5 C-25(5c 81.1) FH%; H3-26/27 5 C-
24, C-25 i, HHE HMBC MkxX s B S H
B R HIARIERE, 53 =S usi i H-1'5 C2 /7
£ HMBC AH2C, B € i &) b8 v BOEHAE A 3R C-
2 fio LB EWIHIE (6 2.00) HEHIEK (dc
171.8) AHG, i HERE N E . SH A
SN BE LS AU0L,  HEWT 2RI S 25-OH B R
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1 1L&4% 189 '"H-NMR 1 BC-NMR ##E (400/100 MHz, CD;OD)
Table 1 'H-NMR and *C-NMR data of compound 1 (400/100 MHz, CD30D)
L/ DA OH dc | WAL OH dc
1 6.14(1H,d,J=2.6 Hz) 1235 20 80.8
2 147.3] 21 1.35(3H,59) 249
3 199.7| 22 205.7
4 50.2| 23 6.94 (1H,d, J=15.9 H2) 121.6
5 137.5| 24 6.93(1H,d, J=16.0 Hz) 152.0
6 5.84 (1H, brs) 1221 25 81.1
7 2.08 (1H, m), 2.46 (1H, m) 24.7) 26 1.55(3H,s) 26.9
8 2.36 (1H, m) 42.6] 27 1.56 (3H,5s) 26.5
9 51.3] 28 1.27(3H,5s) 28.2
10 3.74 (1H, brs) 36.5] 29 1.29 (3H,¢9) 20.8
11 214.8] 30 1.32(3H,5s) 18.8
12 2.72 (1H, d, J =14.9 Hz), 3.49 (1H, m) 49.1] Ac 2.00(3H,5s) 21.9
13 48.9 171.8
14 455) 1' 4.64(1H,d,J=75H2) 101.2
15 2.07 (1H, m), 2.28 (1H, d, J =17.3 Hz) 50.5| 2' 3.40 (1H, m) 74.3
16 2159 3" 3.41(1H, m) 77.6
17 3.41(1H, m) 63.5| 4' 3.51(1H, m) 70.7
18 1.09 (3H, s) 208 5 3.34(1H, m) 78.1
19 1.08 (3H, s) 20.6f 6' 3.85(1H,dd,J=12.1,3.6Hz),4.04(1H,d,J=12.2 Hz) 62.0
1
.
T, I ] A
l 45 6 10
[ A
) B
10 2 30 40
t/min

1-PMP; 2-H Fh; 3-HImERERR: 4-R2HE; S-FILHEMREMRR; 6-

HIEINE: 7-FF0ME 8-AHE: 9-BTHLMANE: 104 L.

1-PMP; 2-Man; 3-GlcA; 4-Rha; 5-GalA; 6-Glc; 7- Gal; 8-Xyl; 9-Ara;

10-Fuc.

= 'H-'"HCOSY ~\ HMBC

E1 B#EEARER (A) SKEY1B) kg TEK
4 HPLC &

Fig.1 HPLC chromatogram of monosaccharide standard

mixture (A) and compound 1 (B) after hydrolysis and

derivatization
Jii LIRS P BUEREAE C-25 fin. B AU sESs
FJ1) cucurbitacin E 41 C-25 (¢ 79.3) A FRILLT, i
&) 1 H C-25(5c 81.1) MKW 8.0. 24 C-25
A ARSI, BRIE AR RN 8 C-25 |k

B2 a1 % (A) REE 'H-'H COSY #1 HMBC
X (B)
Fig. 2 Chemical structure (A) and Key '"H-'"H COSY and
HMBC correlations (B) of compound 1

) L 2 B g ) 28U R T, (AR A B A R 2 1K
W%, T BRI A E .

P e R =G IR B RO H-5. H-8. H3-18
K Hs-19 5 B ML, [ERF C-17 L&A B MI%E, 1
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H-10. H-17. H-21 f1 H3-30 4 o 47408, {b54 1
) NOESY % (F 3) &K H-8 (01 2.36) 5 Hi-18
(01 1.09), H3-19 (6 1.08) #5%, 1FH H-8. Hs-18.
H3-19 SLF1f, Dy B9 AL [RIF WS 3] H-17 (0u 3.41)
5 H3-21 (6n 1.35)~ H3-30 (du 1.32) LLK H-10 (0n
3.74) 5 H3-30 (0u 1.32) MIBRAR(ES, Ui H-
10\ H-17. H3-21. H3-30 3P, o t42, @ik
IR RV B RS (TDDFT) DOV Hy A s 6 Al )
ECD Jtils (B 4O, [FIR 456 8 7 e B =ik R 54
AEYRA IR ERY, I T LAY 1 daxd iy,
22 SciFinder T2 J5 NHT LA, i N 2= A.

3 L&Y 1 X5 NOESY X
Fig.3 Key NOESY correlations of compound 1

807 - - -caled. ECD of (20R)-1
—exptl. ECD of 1

601

N
[=}
1

20 SN

ECD (mdge)

T T 1
200 250 300 350 400
A/nm

B4 L&Y 1 RKEMITE ECD EE
Fig. 4 Calculated and experimental ECD spectra of

compound 1

&) 2. HETEE B K ESI-MS m/z: 717.35
[M—H]", CsHssO13: 'H-NMR (400 MHz, CD;0D)
5:6.98 (1H, d, J=15.8 Hz, H-24), 6.85 (1H, d, J=15.8
Hz, H-23), 6.11 (1H, d, J=2.6 Hz, H-1), 5.84 (1H, brs,
H-6),4.58 (1H, t, J="7.9 Hz, H-16), 2.01 (3H, s, -COCH3),
1.57 (3H, s, 27-CH3), 1.55 (3H, s, 26-CH3), 1.41 (3H,

s, 28-CH3), 1.41 (3H, s, 21-CH3), 1.30 (3H, s, 30-CH3),
1.28 (3H, s, 29-CH3), 1.01 (3H, s, 19-CH3), 0.90 (3H,
s, 18-CH3); 1*C-NMR (100 MHz, CD;0D) §: 216.6 (C-
11), 205.3 (C-22), 199.8 (C-3), 171.9 (-COCH3), 151.6
(C-24), 147.2 (C-2), 137.5 (C-5), 123.6 (C-1), 122.7
(C-23), 122.4 (C-6), 101.2 (C-1"), 81.1 (C-25), 80.3 (C-
20), 78.4 (C-3"), 77.6 (C-5"), 74.3 (C-2"), 71.9 (C-16),
70.7 (C-4"), 62.0 (C-6"), 60.2 (C-17), 51.6 (C-13), 50.4
(C-9), 50.1 (C-12), 50.0 (C-14), 46.7 (C-15), 43.2 (C-
8), 36.5 (C-10), 28.3 (C-29), 26.9 (C-27), 26.4 (C-26),
25.4 (C-21), 24.7 (C-7), 21.9 (-COCH3), 20.8 (C-19,
28), 20.6 (C-30), 18.7 (C-18). LA EH¥i 5 CikikiE
BRI, WS EEY) 2 NPT R E-2-0-B-D-
WEL et ] 22 R

&Y 3. Bt JGE Rk K ESI-MS m/z: 773.34
[M—|—Na]*, C39H58014; 1H-NI\/IR (400 MHZ, CD3OD)
8: 6.12 (1H, d, J = 2.6 Hz, H-1), 5.84 (1H, brs, H-6),
445 (1H, t, J = 7.9 Hz, H-16), 3.70 (1H, brs, H-10),
3.43 (3H, s, -OCH3), 1.96 (3H, s, -COCH3), 1.50 (3H,
s, 27-CH3), 1.42 (3H, s, 26-CH3), 1.41 (3H, s, 21-CH3),
1.40 (3H, s, 28-CH3), 1.30 (3H, s, 29-CH3), 1.28 (3H,
s, 30-CH3), 1.02 (3H, s, 19-CH3), 0.96 (3H, s, 18-CH3);
3BC-NMR (100 MHz, CD;OD) §: 216.5 (C-11), 214.3
(C-22), 199.8 (C-3), 172.2 (-COCH3), 147.2 (C-2),
137.5 (C-5), 123.7 (C-1), 122.4 (C-6), 101.2 (C-1"),
85.3 (C-25), 82.4 (C-24), 80.7 (C-20), 78.1 (C-3"), 77.6
(C-5"), 74.3 (C-2"), 71.4 (C-16), 70.7 (C-4"), 62.0 (C-
6", 61.0 (-OCH3), 59.2 (C-17), 51.8 (C-13), 50.3 (C-
12), 50.3 (C-9), 50.1 (C-4), 48.1 (C-14), 46.9 (C-15),
43.1 (C-8), 40.1 (C-23), 36.5 (C-10), 28.3 (C-29), 25.4
(C-21), 24.7 (C-7), 22.9 (C-26), 22.4 (-COCH3), 22.2
(C-27), 20.8 (C-30), 20.7 (C-28), 20.6 (C-19), 18.7 (C-
18) LA b %#s 5 S kB e AR — 521, MU e s
¥ 3 A colocynthenin G.

&Y 4: T TGE B K ESI-MS m/z: 644.36
[M+H]*, CsHs010: 'H-NMR (400 MHz, CD;0D)
5: 6.44 (1H, d, J = 2.5 Hz, H-1), 5.71 (1H, brs, H-6),
1.68 (3H, s, 19-CH3), 1.30 (3H, s, 29-CH3), 1.26 (3H,
s, 27-CH3), 1.25 (3H, s, 28-CH3), 1.18 (3H, s, 26-CH3),
0.96 (6H, s, 21, 30-CH3), 0.94 (3H, s, 18-CH3); '3C-
NMR (100 MHz, CD;0D) d: 215.2 (C-11), 198.5 (C-
3), 145.7 (C-2), 136.4 (C-5), 136.1 (C-25), 125.4 (C-
24),123.8 (C-1), 121.1 (C-6), 100.3 (C-1"), 77.4 (C-5"),
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76.2 (C-16), 75.9 (C-3"), 73.2 (C-23), 72.7 (C-20), 72.2
(C-2"),69.7 (C-4"), 61.7 (C-6"), 55.4 (C-17), 49.8 (C-9),
48.9 (C-4, 12), 48.7 (C-22), 48.4 (C-13), 48.1 (C-14),
41.6 (C-15), 41.3 (C-8), 35.3 (C-10), 29.3 (C-21), 28.0
(C-29), 25.9 (C-26), 23.9 (C-7), 20.5 (C-27, 28, 30),
20.0 (C-18), 18.6 (C-19). LA % 5 CliRifE F A
—F(2, B EY) 4 4 khekadaengoside G

WG 5: B TEE BN R ; ESI-MS m/z: 644.36
[M+H]*, CsHs010: 'H-NMR (400 MHz, CD;0D)
5: 6.44 (1H, d, J = 2.2 Hz, H-1), 5.71 (1H, brs, H-6),
1.65 (3H, s, 19-CH3), 1.30 (3H, s, 29-CH3), 1.28 (3H,
s, 27-CHs), 1.24 (3H, s, 28-CH3), 1.18 (3H, s, 26-CH3),
0.95 (6H, s, 18, 21, 30-CH3); '*C-NMR (100 MHz,
CD;0D) ¢: 215.1 (C-11), 198.4 (C-3), 145.8 (C-2),
136.2 (C-5), 135.2 (C-25), 125.3 (C-24), 123.1 (C-1),
121.0 (C-6), 100.1 (C-1"), 77.4 (C-3"), 76.6 (C-5"), 75.9
(C-2"), 73.3 (C-20), 72.7 (C-23), 71.4 (C-4"), 70.2 (C-
16), 61.5 (C-6"), 55.4 (C-17),49.7 (C-9), 49.1 (C-4, 12),
48.7 (C-22), 48.4 (C-13), 48.3 (C-14), 41.6 (C-8, 15),
35.2(C-10),29.9 (C-21), 28.0 (C-29), 26.2 (C-26), 23.9
(C-7), 20.5 (C-30), 20.4 (C-27, 28), 19.9 (C-18), 18.1
(C-19). LA EHUR 5 ORI GE F AR — 522, MssE
&%) 5 N khekadaengoside Ho

AW 6: HETEE A ; ESI-MS m/z: 579.28
[M+Na]", C3HuOs: 'H-NMR (400 MHz, CD;0D)
9:6.96 (1H, d, J=15.8 Hz, H-24), 6.83 (1H, d, J=15.8
Hz, H-23), 5.79 (1H, brs, H-6), 5.73 (1H, d, J=2.8 Hz,
H-1), 4.56 (1H, t, J = 8.0, H-16), 3.63 (1H, brs, H-10),
1.99 3H, s, -COCH3), 1.56 (3H, s, 27-CH3), 1.53 (3H,
s, 26-CH3), 1.40 (6H, s, 21, 30-CH3), 1.29 (3H, s, 29-
CH3), 1.25 (3H, s, 28-CH3), 0.96 (3H, s, 19-CH3), 0.87
(3H, s, 18-CH3); '3C-NMR (100 MHz, CD;OD) 6
216.3 (C-11),205.2 (C-22), 199.8 (C-3), 171.9 (COCH3),
151.6 (C-24), 146.7 (C-2), 138.5 (C-5), 122.7 (C-23),
121.7 (C-6), 116.8 (C-1), 81.1 (C-25), 80.3 (C-20), 72.0
(C-16), 60.1 (C-17), 51.7 (C-13), 50.3 (C-14), 49.8 (C-
12), 49.7 (C-9), 49.2 (C-4), 46.7 (C-15), 43.3 (C-8), 36.0
(C-10), 28.4 (C-28), 26.9 (C-26), 26.4 (C-27), 25.3 (C-
21),24.6 (C-7), 21.9 (-COCH3), 20.8 (C-29), 20.7 (C-18),
20.2 (C-19), 18.9 (C-30). VA% 5 SChkARoE SEA—
), MSEENEY) 6 NHIE E.

&Y 7: A TEE RN K ESI-MS m/z: 355.19
[M—H] ", CH04; 'H-NMR (400 MHz, CD3;0D)

5.98 (1H, d, J = 4.1 Hz, H-6), 1.30 (3H, s, 28-CH3),
1.22 (3H, s, 18-CH3), 1.17 (3H, s, 30-CH3), 0.98 (3H,
s,29-CH3), 0.85 (3H, s, 19-CH3); '*C-NMR (100 MHz,
CD;OD) 6: 218.7 (C-16), 213.1 (C-2), 211.8 (C-11),
140.0 (C-5), 122.3 (C-6), 81.5 (C-3), 51.2 (C-9), 51.0
(C-15), 50.1 (C-17), 47.4 (C-4), 46.8 (C-12), 46.2 (C-
13), 45.4 (C-14), 44.6 (C-8), 40.4 (C-1), 37.5 (C-10),
25.1 (C-7), 24.6 (C-28, 29), 21.6 (C-19), 20.2 (C-18),
19.7 (C-30) LA E##m 5 Sk iE H A — 224, s
FEWAY) T N colocynin E.

&) 8: BT E B K s ESI-MS m/z: 357.20
[M"‘HT, C22H2804; 1H-NI\/IR (400 MHZ, CD3OD) o:
5.82 (1H, dt, J=5.3,2.5 Hz, H-1), 5.78 (1H, d, J=2.8
Hz, H-6), 3.73 (1H, brs, H-10), 1.32 (3H, s, 28-CH3),
1.31 (3H, s, 30-CH3), 1.27 (3H, s, 29-CH3), 1.07 (3H,
s, 19-CH3), 1.02 (3H, s, 18-CH3); 3C-NMR (100 MHz,
CD;0OD) §: 218.7 (C-16), 214.0 (C-11), 200.0 (C-3),
146.9 (C-2), 138.4 (C-5), 121.3 (C-6), 116.6 (C-1),51.6
(C-9), 51.2 (C-15), 50.2 (C-17), 49.2 (C-4), 47.1 (C-
12), 46.4 (C-13), 45.5 (C-14), 43.5 (C-8), 36.1 (C-10),
28.2 (C-28), 24.9 (C-7), 24.5 (C-18), 20.8 (C-29), 20.2
(C-19), 19.0 (C-30) LA E%¥s 5 STk e F A —
HP), WK eG4 8 SN endecaphyllacin B

EY) 9: F T E M A ;s ESI-MS m/z: 339.16
[M—H]", C2H204; 'H-NMR (400 MHz, CD;0D) §:
6.33 (1H, d, J= 1.6 Hz, H-6), 6.07 (1H, d, J= 1.7 Hz,
H-1), 1.54 (3H, s, 19-CH3), 1.25 (6H, s, 30, 29-CH3),
1.14 (3H, s, 18-CH3), 1.07 (3H, s, 30-CH3); '3C-NMR
(100 MHz, CDsOD) &: 217.2 (C-16), 208.5 (C-11),
208.4 (C-2), 199.1 (C-7), 167.9 (C-10), 165.7 (C-5),
130.8 (C-1), 122.9 (C-6), 59.9 (C-8), 52.4 (C-9), 50.2
(C-15), 49.6 (C-17), 48.0 (C-12), 47.7 (C-4), 46.2 (C-
14), 44.0 (C-13), 28.9 (C-19), 24.7 (C-18), 23.3 (C-28),
21.9 (C-29), 20.1 (C-30) LA _E%dh 5 SRR IE A
—ERY, SR EY) 9 N colocynin A
3.2 ‘ApEEEME

WK 5 fiow, 7F 40 pmol/L L& 1~3 F1 6
X RAW264.7 A () A B W3 asIfER, 17
TERBIMET 55%; L&Y 4 A 5 2RI R x4
M HA RN (&Y 7~9 4 RoR it —
SE MR A KAEA
3.3 mEIEMEFN

k2 for, SBRHMHEXT R ZERAM L, S
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k3

EEES EEES

k%

101

T
FH 1 2

H QA “P<0.01

*P<0.01

Es

6 7 8 9  Dex

P<<0.001.

**P<0.00 1 vs blank group.

&Y 1~9 3 RAW264.7 BIABEE TN (X+s,n=6)

Fig. 5 Evaluation of cytotoxicity of compounds 1—9 against RAW264.7 (x+s,n=6)

x2 kB4, 5. 7~9 X LPS S H) RAW264.7 4R
# NO A RIHHI1ER
Table 2 Inhibitory effect of compounds 4, 5, 7—9 on LPS
induced NO production in RAW264.7 cells

EY ICs0/(umol .71
4 21.49+3.48
5 25.37+3.12
7 35.354+3.53
8 38.52+2.91
9 39.97+3.50
HuFER AR 23.21+1.17

Y 4. 5. 7~9 X} RAW264.7 4iiffid NO =4 354
FHIER, I —E MR IENE.
4 itig
AR FNAGTE R8T 9 MeaY, Hrbik
E0 1 T R =G R, LAY 8 BN
MY T SRR NS YRET T R
i e M ARER AL A AR SN Pe 28 vE PR e, S5 R B
7N, AT BH X R ZE KRS [ICso= (23.21 &
1.17) umol/L], tL&W 4. 5. 7~9 B —EHIHt
RIEME, ICso BN (21.49+3.48). (25.37+
3.12).(35.35+3.53).(38.524+2.91).(39.97+3.50)
umol/L . ASHIF LI X 24 76 JI Ak 27 B 43 B I 48 v
PERIBETL, F& 7 R0 R LR GRS F
TE R 25U T R Sz PR B A 7 ER ik
RBFR AR ENRGEEA R TR
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