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Chemical Constituents from Illigera celebica and Their Cytotoxicity Activity

XU Juanjuanl , HUANG Xiaofangl , TAN Qingangl’z * (1. School of Pharmaceutical Sciences, Guilin Medical University, Guilin
541199, China; 2. State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany, Chinese
Academy of Sciences, Kunming 650201, China)

ABSTRACT: OBJECTIVE To isolate and identify the chemical constituents of the ethnic medicinal plant llligera celebica and their
cytotoxic activities. METHODS  The ethyl acetate extracts of I. celebica were isolate and purified by silica gel, Rp-18, Sephadex
LH-20 gel column chromatographies and preparative HPLC method. The chemical structures of the isolates were illustrated by compari-
son their physicochemical properties and spectroscopic data with those reported. The cytotoxicity was evaluated by MTT method.
RESULTS Fourteen compounds were isolated and identified as actinodaphnine (1), norisoboldine (2) , atheroline (3) , pityriacitrin
(4), 3, 3", 4'-tri-O-methylellagic acid (5), ( +)-syringaresinol (6), ( + )-pinoresinol (7), cleomiscosin A (8), stigmasta-4, 6,
8(14), 22-tetraen-3-one (9), liquiritigenin (10) , scopoletin (11), isofraxidin (12), physcion (13) and chrysophamol (14). The
tested compounds showed no significant cytotoxic activity against the MGC-803, T-47D and T-24 cell lines. CONCLUSION All the
isolates are obtained from this medicinal plant for the first time, and compounds 11 —13 are obtained from [llligera genus for the first
time.
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Fig. 1 The chemical constituents of Illigera celebica(1 —14)
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AL ( H A SHIMADZU 73 #) ) ; #F 2 #r 6 I
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20 B 3% (HOEE) BT 1% Frs. V-1 £ Rp-18
(50% ~80% ,HF-7K) ,LH-20 #: (535 () , f4
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3 & R
3.1 HMmkE

’ftﬁ%l:%é*ﬁj{,m- P-QOS ~207 C, C18H17NO4’
ESI-MS m/z 312[M + H]*.' H-NMR ( 500 MHz,
CD,0D)§,,:6.63(1H,s,H-3),3.22(1H, m,H-5a) ,
2.94(1H,dd,J=5.0,17.0 Hz,H-5b) ,3. 68 (1H, m,
H-6a),3.33 (1H, m, H-6b) ,4.30 (1H,dd, J=5.0,
14.0 Hz, H-7),3.01 (1H, dd, J =5.0, 14.0 Hz,
H-8a),2.86 (1H, t, J = 14.0 Hz, H-8b), 6.75
(1H,s,H-10),7.66 (1H, s, H-13),6.13 (1H, d,
J=1.0Hz,— O — CH,, — O —), 5.98 (1H, d,
J=1.0Hz,— O — CH,,— O —),3.85 (3H, s, 12-
OCH;), "“C-NMR (125 MHz, CD, OD) §.: 143.8
(C-1),149.8(C-2),107.7(C-3),125.5(C4),26.6
(C-5),42.8(C-6),54.4(C-7),33.8(C-8),126.8(C-
9),116.1(C-10),147.9(C-11),148.3(C-12),112. 1
(C-13),123.0(C-14),117.8(C-15),121.6 (C-16) ,
102.6(— 0 —CH,— 0 —),56.5(12-0OCH, ) , LA I %
53CHER[ 6 13RIE MY actinodaphnine A — 3

a2 AT EEHAR ,m p. 113 ~115 C,
C,sH,o NO,, ESI-MS m/z 314[ M + H] "' H-NMR
(500 MHz, CD,0D)§,:6.66 (1H,s,H-3),3.37 ~
3.13(2H,m,H4),3.08 ~2.74(4H,m,H-5,H-6) ,
4.17(1H,dd,J =5.0,14.0 Hz,H-7) ,6. 76 (1H,s,H-
8),8.01(1H,s,H-11),3.61(3H,s,2-0CH, ) ,3. 87
(3H,s,10-0CH, ) ,"” C-NMR ( 125 MHz, CD,0D) §, :
152.3(C-1),127.9(C-1a),127.9(C-1b) ,145.2( C-
2),115.5(C-3),128.0(C-3a),26.3(C4) ,42.6(C-
5),54.5(C-6a),34.3(C-7),124.3(C-7a),116.0
(C-8),147.7(C-9),148.3(C-10),112.9(C-11),
121.3( C-11a) , 60. 4 (2-OCH, ), 56. 6 ( 10-OCH, ) ,
DA %54 5 SCHk [ 7 ] 41R3E ) norisoboldine FEA—

G 3 LR AR (MeOH) ,m. p. 220 ~
221 C, C,,H,;NO, ,ESI-MS m/z 338[M + H] * ,' H-
NMR (500 MHz,CDCl,)é8,:7.19 (1H,s,H-3),7.78
(1H,d,J=5.0 Hz,H4) ,8.90(1H,d,J =5.0 Hz,H-
5),8.09(1H,s,H-8),8.81(1H,s,H-11) ,4.02(3H,
s,1-OCH; ), 4.09 (6H, d, J = 11.0 Hgz, 2, 12-
OCH;) ,"”C-NMR( 125 MHz,CDCI,)§.:150.5(C-1),
156.4 (C-2),106.8(C-3),135.1(C-3a),120.9(C-
3b),118.8(C-3¢),123.8(C4),144.4(C-5),144.8
(C-6a),180.3(C-7),126.4(C-7a),113.3(C-8),
147.5(C9),152.9(C-10),110.6 (C-11) ,127. 1 (C-
11a),55.6 (1-OCH, ), 60.3 (2-OCH, ), 56. 4 ( 10-
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OCH,) . DA 8 5 SCHk [ 8 ] 4l (125 41 A R A
—3,

4%%%4:1%\:@%5'{,31- p. 227 ~229 C, CZ()HBN}O’
ESI-MS m/z 312[M + H]*.' H-NMR (600 MHz,
CDCL,) 6,:8.58(1H,d,J=4.8 Hz,H-3),8. 15(1H,
d,J=4.8 Hz,H4),8.18(1H,dd,J =7.8,0.6 Hz,
H-5),7.32~7.36(2H, m,H-6,H-6") ,7.62(1H,d,
J=0.6 Hz,H-7),7.61 (1H, m,H-8),9.46 (1H, d,
J=3.0Hz,H-2"),8.70(1H,d,J =8.4 Hz,H4"),
7.40(1H,m,H-5") ,7.49(1H,d,J =7.8 Hz,H-7"),
10.77(1H,s,9-NH) ,8. 76 (1H,s,1’-NH) , "C-NMR
(150 MHz, CDCL, ) §.: 138.3(C-1),136.9(C-3),
117.9(C4), 131.5 (C4a), 121.8 (C-5), 120.9
(C-5a),20.4 (C-6),129.1 (C-7),112.0 (C-8),
141.2(C-8a),136.6(C9a),189.1(C-10),1137.5
(C2"),115.9(C-3"),127.4(C-3a") ,122.7(C4"),
122.9 (C-5'),123.7 (C-6'), 111.3 (C-7"), 135.5
(C-7a") o VA E4dR 53CHR 9 ] #ieiE 1Y pityriacitrin
A,

&Y S: B EH AR, mop. 287 ~289 C,
C,,H,,0,, HR-ESI-MS m/z 343.045 2[M - H] ",
"H-NMR (500 MHz, DMSO-d ) §,,: 10.83 (1H, br s,
4-OH),7.50(1H,s,H-5),7.57(1H,s,H-5") ,4.03
(3H,s,3-0CH,) ,4.04(3H,s,3’-OCH, ) ,3.98 (3H,
s,4'-0CH,) ., C-NMR (125 MHz,DMSO-d, )8.: 111.1
(C-1),112.4(C-1"),140.9(C-2) ,141.4(C-2") ,140.2
(C-3),140.8(C-3"),152.6(C4),153.8(C4") ,111.7
(C-5),107.4(C-5"),111.9(C-6) ,113.2(C-6") ,158.3
(C7),158.5 (C-7"), 61.3 (3-OCH, ), 61.0 (3'-
OCH,),56.7(4"-0CH; ) . LA b-%d 5 SCHk[ 10 ] 8
1 3,3" 4" = H A AR IR A —

G 6: B AR AR, m p. 183 ~ 185 C,
C,,H, O, ESI-MS m/z 457 [M + K]*_.' H-NMR
(500 MHz,CD,0D) §,,:6.65(4H,s,H-2,6,2",6") ,
4.71(2H,d,J =4.0 Hz,H-7,7"),3.15 ~3. 13 (2H,
m,H-8,8"),4.28 ~4.24 (2H, m, H9a,9a’), 3. 88
(2H,dd,J =4.0,9.0 Hz,H9b,9b") ,3.84 (12H, s,
3,5,3',5-0CH, ) ,"” C-NMR (125 MHz, CD,0D)§,.:
133.1(C-1, C-1"),104.5 (C2, C-6, C2', C-6"),
149.3 (C-3, C-5, C-3",C-5"),136.2 (C4, C4"),
87.6(C-7,C-7"),55.5(C-8,C-8"'),72.8(C9, C-
9),56.8 (3,5,3",5-0CH, ), L) I %k 5 Sk
[IHGER (+) - T HFIRREA—FL

WEY T B8 A, mop. 143 ~ 145 C,
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C,,H,0,, ESI-MS m/z 357 [M - H] .' H-NMR
(600 MHz,CDCL,) §,,:6.88(4H,d,J=7.8 Hz,H-2,
2'),6.82(2H,d,J =8.4,2.4 Hz, H6,6") ,4.74
(2H,d,J=4.8 Hz,H-7,7'),3.10(2H, m,H-8,8") ,
4.24(2H,dd,J=9.0,7.2 Hz,H-9a,9a") ,3. 87 (2H,
dd,J=3.6,9.0 Hz, H9b,9b'),3.90 (6H,s,3,3'-
OCH,) ,5.65(2H,0H) ., C-NMR ( 150 MHz, CDCI,)
8.:133.0(C-1,1'),108.7 (C-2,2"),146.8 (C-3,
3'),145.3(C4,4"),114.4(C-5,5"),119. 1 (C-6,
6'),86.0(C-7,7"),54.3(C-8,8"),71.8(C9,9"),
56.1(3,3'-OCH, ) . DI b %l 5 CHk [ 12 ] i /Y
( + ) -pinoresinol FEAR—3

& 8. (A k) K, m. p. 245 ~ 247 C,
CyH O, ESI-MS m/z 385 [M - H] ' H-NMR
(600 MHz, DMSO-d, ) §,,:7.03 (1H,d, J =2.0 Hz,
H-2'),6.35(1H,d,J =9.5 Hz,H-3) ,7.97(1H,d,
J=9.5Hz,H4),9.24(1H,s,4’-0OH) ,6.92(1H,s,
H-5),6.82(1H,d,J =8.1 Hz,H-5") ,6.88(1H,dd,
J=8.0,2.0 Hz,H6"),4.99(1H,d,J =8.0 Hz, H-
7'),4.33(1H,m,H-8") ,3.17(1H,d,J =5.0 Hz, H-
9'a),3.67(1H,m,H9'b) ,5.10(1H,t,/ =5.4 Hz,
9'-0H), 3.78 (6H, s, 3, 6-OCH, ),"” C-NMR
(150 MHz,DMSO-d,)8,.:160. 1(C-2),113.3(C-3),
144.9(C4),100.8(C-5),145.3(C-6),137. 1 (C-
7),131.7(C-8),138.1(C9),111.3(C-10),126.7
(C-1"),112.0(C-2"),147.7(C-3"),147.3(C4"),
115.4(C-5"),120.9(C-6"),76.3(C-7"),77.9 (C-
8),59.9(C9"),55.8(6-0CH,),55.9(3'-OCH,) ,
DA B 55k 13 J B R SE R A AR 3,

a9 AR (FIEE) ,m. p. 245 ~247 C,
CypH,, O, ESI-MS m/z 447 [M + Na + H, 0",
"H-NMR (600 MHz, CDCl, ) 8,:5.74 (1H,s, H4) ,
6.03(1H,d,J=9.5 Hz,H6) ,6.61(1H,d,J =9.5
Hz,H-7),0.96 (3H,s, H-18),0.99 (3H,s, H-19) ,
1.05(3H,d,J =7.0 Hz, H21),5.26 ( 1H, dd,
J=7.5,15.2 Hz,H-22) ,5.20(1H,dd,J =8.3,15.3
Hz,H-23),0.84 (6H,dd, J =6.7,10.2 Hz, H-26,
29),0.93 (3H,d, J = 7.0 Hz, H27)."” C-NMR
(150 MHz,CDCI,)8,:34.3(C-1),34.2(C-2),199. 8
(C3),123.1(C4),164.7 (C-5),124.4(C-6),
134.3(C-7) ,124.6(C-8) ,43.0(C-9) ,44.1(C-10) ,
19.1(C-11),29.9(C-12),36.9(C-13),156.4 ( C-
14),27.9(C-15),35.7(C-16),55.8 (C-17) ,21.4
(C-18),20.1(C-19),39.5(C-20),17.8 (C-21),
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132.7(C-22),135.1(C-23) ,44.4(C24),19.1(C-
25),33.2(C26),19.8(C-27),25.5(C-28),16.8
(C-29), DL EHEAES3Cmk[ 14 ] i 521 4,6,8
(14) ,22-Pus-3-Fr F A —F

WS 10: HERR, m. p. 206 ~208 C, CH,,0,,
ESI-MS m/z 255 [ M - H]~.' H-NMR (500 MHz,
CD,0D) §,:5.38(1H,dd,J =2.9,13.1 Hz,H-2),
2.69(1H,dd,J=2.9,16.9 Hz,H-3a) ,3.05(1H,dd,
J=13.1,16.9 Hz,H-3b),7.73(1H,d,J =8.7 Hz,
H-5),7.32(2H,d,J =8.6 Hz,H2',6") ,6.82(2H,
d,J =8.6 Hz,H3",5") ,6.50 (1H,dd, ] =8.7,2.2
Hz,H-6),6.36 (1H,d,J =2.3 Hz, H8) .,"” C-NMR
(150 MHz, CD,0D) §.:81.0(C-2),45.0(C-3),
193.5(C4),129.9 (C-5), 111.7 (C-6), 166. 8
(C-7),103.8 (C-8),165.6 (C9),115.0 (C-10),
131.4(C-1"),129.0 (C-2",6"),116.3 (C3",5"),
159.0(C4"). DL E#ds 5 cHk [15] B W
liquiritigeninFE AR —2{

AW 11 R ATTE A, m. p. 202 ~204 C,
C,,Hy O,, ESI-MS m/z 407 [2M + Na]*, '"H-NMR
(500 MHz, CD,0D) 8,:6.20 (1H,d, J =9.4 Hz,
H-3),7.85(1H,d,J =9.4 Hz,H4),7. 11 (1H, s,
H-5),6.77 (1H, s, H-8),3.91 (3H, s, 5-0CH, ),
“C-NMR (125 MHz,CD,0D)§,.:164.0(C-2),112.6
(C3),146.1(C4),109.9 (C-5),147.1(C-6),
152.9(C-7),104.0 (C-8), 151.4 (C9), 112.6
(C-10),56.8 (5-OCH,) , LA F%cds 5 3CHR[ 16 ] 4
TE )RS 5 R — 3

AW 12 IR EATOETEH AR ,m. p. 145 ~147 C,
C,,H,,0,,ESI-MS m/z 467 [2M + Na]*, '"H-NMR
(500 MHz, CD,0D) 8,:6.23 (1H,d, J =9.5 Hz,
H-3),7.85(1H,d,J =9.5 Hz,H4),6.92 (1H, s,
H-5), 3.90 ( 3H, s, 6-OCH, ), 3.95 ( 3H, s,
8-OCH,) ."” C-NMR (125 MHz, CD, OD) §,: 163. 4
(C-2),112.9(C-3),146.5(C4),105.1 (C-5),
147.4(C-6),144.7(C-7),136.4(C-8),145.7 (C-
9),112.2(C-10),56.9(6-0CH, ) ,61.7 (8-OCH,) .
DL BE 5 SR 17 ] i i e i B e B AR — 3

AW 13 B2 A H K, m. p. 198 ~200 C,
C,H, O, ESI-MS m/z 283 [M - H] .' H-NMR
(600 MHz, CDCL, ) &, 12.23, 12.13 ( % 1H, s,
1-OH,8-OH) ,7.09(1H,s,H-7) ,7.64(1H,s,H-2),
7.38 (1H, d, J = 2.5 Hz, H4),6.70 (1H, d,
J=2.6 Hz,H-5),2.46 (3H,s, CH,),3.94 (3H, s,

T E 2GR 2R 2024 45 12 H 5 59 55 24 )

OCH,) ,”C-NMR (150 MHz,CDCL,)§,.:162.7(C-1),
124.7(C4),148.6 (C3),121.5 (C2), 108.4
(C-5),166.7 (C-6),106.9 (C-7),165.2 (C-8),
191.0(C9),182.2 (C-10),133.4 (C4a), 113.8
(C-8a),110.4(C-1a),135.4(C-5a),22.3(CH,),
56.2(0CH,) ., Dh %l 53CHk[ 18 [ B i R R
kA — 3,

A 1485 08K ,m. p. 195 ~198 °C, C,H,,0,,
ESI-MS m/z 255[M + H]*.' H-NMR (400 MHz,
CDCL) 8,:7.81(1H,dd,J =7.6,1.2 Hz, H-5),
7.66(1H,t,J =8.4,H6),7.64(1H,s,H4) ,7.28
(1H,dd,J =8.4,1.2 Hz,H-7),7.09(1H,s,H-=2),
2.46(3H,s,CH,),12. 11(1H,s,0H) ,12.00(1H,s,
OH) ,”C-NMR (100 MHz, CDCL,) 8,:162.5(C-1),
124.7(C-2),149.5 (C3), 121.5 (C4), 133.4
(C4a),120.1(C-5),137.1(C-6),124.5(C-7),
162.8 (C-8),116.0 (C-8a), 192.6 (C9), 113.9
(C9a), 182.1 ( C-10), 133.8 ( C-10a ), 22.4
(—CHy) o DL R85l 50k 19 J 4B #Y chrysophamol
HAR—E,

3.2 mpEEE

MTT 245 R K], 4659 1 i MGC-803 #i
T-A7T D2 AL 3G 58 1 1C50 (B 530 2 (28. 74 +1.27 ) FiI
(11.65 + 0.90) wmol - L~" [ BH X Bt 28 42 W o
MGC-803 . T47D F1 T-24 {14 IC,, fH 435 (12. 82 +
1.02) (13.55 +0.48) F1(8.37 +1.29) wmol - L' ],
MiLa 4 ~8.10 ~ 14 ZEHk A 12.5 .25 50,100
1200 wmol + L™" Bk 3 Al fifr 3 200 ftd fy 41 ] =R U, 1l
2 ~4, fHIEAT WL, RIS e E H50 pmol - L
S XoF I 3 240 A 38 5 TG B S A

200+ 9 —_—
- 5
160 ——6
;
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—e= 10
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— 12
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- 13
407 - 14
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He By 47 ]
Fig.2 The inhibition rates of compounds (4 — 8, 10 — 14)

against MGC-803 cells at different concentrations
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Fig.3 The inhibition rates of compounds (4 — 8, 10 — 14)

against T-47D cells at different concentrations
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Fig.4 The inhibition rates of compounds(4 -8, 10 - 14)

against T-24 cells at different concentrations
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