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Study on Chemical Constituents of Melia azedarach

LIU Shao-chao, BAI Hong, TANG Wen-zhao ,MA Teng, YAO Qing-qiang "
(Key Laboratory of Rare and Uncommon Disease of Shandong Province, Institute of Materia Medica ,
Shandong Academy of Medical Sciences, Jinan 250062, China)
[ Abstract] Objective: To study the chemical constituents of Melia azedarach. Method: The chemical
constituents were isolated and purified by column chromatography, and their structures were identified by
spectroscopic analysis. Result: Seven compounds were isolated and identified as isosclerone ( [ ), fraxinellone
(1), kulinone (I ), kulactone (IV), dubione B ( V), kulonic acid ( VI ), B-sitosterol ( VI ), succinic acid
(VII) and 5-( hydroxymethyl) -2-furaldehyde ( IX ). Conclusion:Compounds [ , VIl and [X were isolated from this

plant for the first time.
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2 ElRESE 137.2 ~138.3 C, ESI-MS (m/z) IE & F ¥l . 441

Wil Rz 40 kg, By, 95% £ BN B[] 37 2 B 3
U M 2B A RE NG K TR B, A i ik
I, VAR A AT RS ) 350 g, HY S 2K A il Tk
AEY) AT BERF 90 g W EEAE Y 28 0 & BE I
FEE R AR, G 1 -IX . Hod, Al
fik-PA R (99 1) Ve W45 24k &9 1, A1 Wl Bk -74 1
(97:3) Ve A3 B4k &4 1, £ 3l ik -PI R (950 5) Uk
WA A T, 4 3l k- 7R i (90 10)) Uk 1 75 21 4k
SNV Al - (851 15) ¥t 15 24k & )
VI, £ k-9 i (80 20) BE A 2L G I, — &
Fe-FH A (99: 1) B A5 24k & 9 VI, — &l -1
Fit (98:2) VA 2L G IX .
3 £HMETE

e T B @ E RS & (Al BE-79 ), mp
73.8 ~76.2 °C, ESI-MS(m/z) iF & T-&M :179 [ M
+H] +,201 [M+Na] +, & FTKM.177 [ M-
H-, fi X4 F i i 178, IR (KBr) v/em ':3 340,
3250,2 950, 1 635, 1 455, 1340, 1 260, 805, 748,
“C-NMR,8:205.2 (C-1),161.3 (C-8),148.5 (C-
10),136.7 (C-6),117.3 (C-5),115.7 (C-7),
114.9 (C-9),65.8 (C4),35.2 (C-2),31.4 (C-
3),'H-NMR #,5:1.94 (1H, s), 2.00 ~3.15 (4H,
m),4.91 (1H, dd, J=6.5,4),6.88 (1H, dd, J =
7.5,2),7.03 (1H, dd, J=7.5,2), 7.51 (1H, t,
J=17.5),12.68 (1H, s), DL % 5 CHk[3] 5k
AR—F R I A Y 4,8- TR -1 - R ZE
(isosclerone) o

a1 B EEIRES & (A il BE-TN ), mp
107.9 ~110.2 °C, ESI-MS (m/z) 1F & F &0 .487
[2M + Na]",233[M + H] ", fi & F 4 . 231 [ M-
H] ™, X4 F &k 232, C-NMR, 6:169.9 (C-
1),148.6 (C-14),143.4 (C-12),139.8 (C-7),
127.4 (C-6),120.6 (C-11),108.6 (C-13),83.4
(C-2),43.0 (C-3),32.1(C-8),31.6 (C-5),20.4
(C-4),18.4 (C-10),18.2 (C-9);'H-NMR,s5:2.29
(dd,J =19.8,6.6),2.15 (m),1.72 ~1.89 (m),
1.72 (m),1.44 (dt,J = 2.9, 11.9),4.89 (d,J =
7.8),0.88 (s),7.45 (s),6.37 (d,J] = 0.7),7.46
(tJ=1.8),2.15 (s), VA EEHERSCk[4] A —
B, WOz AL A W) R B (fraxinellone)

a0 B G EIR S & (il BE-8 ), mp

.94 .

(M +H]",463[ M + Na] ", & 746 : 439 [ M-
H]  MXF 4> F i 440, IR (KBr) v/em™':3 530,
1700,1 652;" C-NMR, §:216.9 (C-3),145.1 (C-
8),131.3 (C-25),124.7 (C-24),118.0 (C-7),
78.2 (C-16),62.6 (C-17),52.4 (C-5),49.9 (C-
14),47.9 (C-4),47.8 (C-9),45.5 (C-15),45.3
(C-13),38.4 (C-1),36.7 (€C22),35.0 (C-2),
34.9 (C-10),33.8 (C-20),33.2 (C-12),27.8 (C-
30),25.7 (C-23),25.0 (C-27),24.5 (C-28),24.3
(C-6),23.4 (C-18),21.5 (C-29),18.4 (C-=21),
18.1 (C-11),17.7 (C-26),12.7 (C-19) ;' H-NMR,
5:2.24 (1H, m,H9),4.04 (1H,dd,J=13.8,7.2
Hz,H-16),0.81 (3H,s,H-18),1.04 (3H,s,H-19),
1.12 (3H,s,H-29),1.26 (3H,d,J =0.9 Hz,H-30) ,
DL B BOH SOk [5 ] FE A — 35, il %5 22 k& )y 2 B
Hz 1% fil ( kulinone ) o

AW IV B @ E IR SS & (Al BE-TY R ), mp
158.1 ~160.5 °C, ESI-MS (m/z) iF & F £ ] ; 453
(M +H]",475 [M + Na] ", 5 & 7 #0451 [ M-
H] A% 4> 7 Jfi & 452, IR (KBr) v/em™':1 791,
1710,1 647." C-NMR, §:216.9 (C-3),180.7 (C-
21), 143.5 (C-8),132.7 (C-25),123.4 (C-24),
118.5 (C-7), 82.5 (C-16),58.2 (C-17),55.2 (C-
14),52.5 (C-5),47.9 (C9) ,47.8 (C-4) ,45.4 (C-
20),39.5 (C-13),38.3 (C-1),35.6 (C-15), 35.5
(C-10),34.8 (C-2),32.2 (€-30),29.6 (C-22),
29.3 (C-12),26.1 (C-23),25.7 (C=27),24.4 (C-
11),24.3 (C-28),21.6 (C-29),21.4 (C-19),17.9
(C26),16.8 (C-6),12.4 (C-18);'H-NMR,5:1.97
(m),1.48 (m),2.77 (m),2.24 (m),1.76 (dd,
J=13.7,2.3),2.42 (m),2.14 (m),5.32 (ddd,
J=3.3),2.09~2.14 (m),1.49 (m),1.97 (m),
1.76 (m),2.27 (m),4.15 (ddd,J =10.1,7.6),
2.14 (m),1.03 (s),0.98(s),2.42 (m),1.76
(m),2.03 (m),5. 11 (qt,J =6.8,1.4),1.62 (d,
J=1.1,1.4),1.06 (s),1.12 (s),1.23 (s), VI I
Bl 50k [6 ] B A — B, HOz A& W ok 2 B0 R
P g ( kulactone)

GV AR, ESI-MS (m/z) IE & F K
469 [M +H] " ,491 [M +Na] ", 4 B 74610 :467
[M-H]", A %} 4% F Jit it 468, IR (KBr) v/em ™'



XD A5 < BB A 2 o F

3452,1730,1710,1 667,1 623," C-NMR, §:216.9
(C-3),178.1 (C-21), 144.4 (C-8),141.5 (C-25),
118.7 (C-7),113.6 (C-26), 79.9 (C-24),77.6
(C-16),58.1 (C-17), 52.4 (C-5), 49.9 (C-14),
48.0 (C-9),47.9 (C4),45.8 (C-13),43.8 (C-
15),41.8 (€-20),38.5 (C-1),35.0 (C-10),34.8
(C-2),33.4 (C-12),27.4 (C-30),26.0 (C-23),
24.4 (C-28),24.3 (C-6),23.2 (C-18),22.8 (C-
22),21.5 (C-29),18.1 (C-11),18.0 (C-27),12.8
(C-19);'H-NMR,5:1.46 (br td, 14.4, 3.9),1.98
(ddd, 14.4, 5.5, 3.0),2.26 (ddd, 14.4, 3.9,
3.0),2.76 (td, 14.4, 5.5),1.73 (dd, 10.8,
6.8),2.12 (ddd, 14.0, 6.8, 3.2),2.11 (ddd,
14.0, 10.8, 3.2),5.36 (br q, 3.2),2.27 (m),
1.58 (m),1.66 (m),1.57 (m),1.91 (br dd,
13.0),2.07 (br dd, 13.3, 8.5),1.75 (br d,
13.3),4.02 (br dd, 8.6, 4.8),2.08 (dd, 10.8,
4.8),0.92 (s),1.04 (s),2.67 (td, 10.8, 8.2),
2.28 (dddd, 14.0, 10.2, 8.2,6.9),1.56 ( did,
14.0, 10.8, 4.0),2.02 (ddt, 14.4, 10.2, 4.0),
1.81 (dddd, 14.4, 11.7,10.8, 6.9),4.76 (br dd,
11.7, 4.0),4.98 (br quint, 1.2),5.09 (br septet,
1.2),1.81 (brs),1.06 (s),1.14 (s),1.34 (br d,
0.9),4.82 (brs), DL B AR ECHE 5 S0k [ 7 ] 5
AR — B, WO E A S W R EE I B B (dubione B)

G VI BB IR S5 & (A il BE-TS ), mp
205.2 ~207.1 °C, ESI-MS (m/z) 1E B T # I : 471
[M+H]",493 [M + Na]", 15 5 £ . 469 [ M-
H] ", A% 4 F i & 470, C-NMR, 5:216.8 (C-3),
180.2 (C-21),144.5 (C-8),132.6 (C-25),123.3
(C-24),118.6 (C-7),77.6 (C-16),58.5 (C-17),
52.3 (C-5),49.7 (C-14),47.9 (C9) ,47.8 (C4),
47.2 (C-13) ,45.4 (C-15),44.9 (C-20),38.4 (C-
1),35.0 (C-10),34.8 (C-2),33.1 (C-12),30.8
(C-22),27.8 (C-30),25.8 (C-23),25.7 (C-18),
24.5 (C-28),24.3 (€29),23.3 (C-6),21.5 (C-
27),18.0 (C-11),17.7 (C-26),12.7 (C-19),'H-
NMR,8:2.26 (1H, m,H-9),4.10 (1H,dd,J =
13.2,6.0 Hz,H-16) ,0.83 (3H,s,H-18) ,1.05 (3H,
s,H-19),1.12 (3H,s,H-29),1.26 (3H,s,H-30),
DL BB S SCRR DS ] B AR — 2, B % e Ak 59 o0
AR ( kulonic acid) .

a3 AR S5 5 (Al BE-Y B ), mp
137.6 ~138.0 °C, ESI-MS(m/z) IF & F . 415
[(M+H]" &KW :413 [M-H] ", M X757
414, IR(KBr) (v, /cm ':3317,2960,2 937,
2 867,1 464,132,1 055, 5 B-4% 5§ B xf B 3L )2
ok RE (B FNBE & R 3068 1 — 30, HOIR &8 S0
TR, LB S SCHR (2] B R E A
N B-4 1 B ( B-sitosterol )

EI B AR (&AW - EE), mp
184.8 ~185.4 °C, ESI-MS(m/z) 1F B F 119
[M+H]",131[M +Na] ", 58 F&M.117 [ M-
H] A X 43 F i & 118,7 C-NMR, 8:174.1 (C =
0),29.2 (CH,),'H-NMR,§:2.52 (2H,s,H-CH,),
12.17 (1H,s,H-OH) ., DL F¥¥s 5 3Cuk[ 8] — 3,
W N T 8 (succinic) o,

feam X BE AW G- EE) , mp
114.5 ~116.3 °C, ESI-MS (m/z) IF & F ) . 127
[M+H]" B R 1250 M-H ], A X 4> 7 it
2 126.,” C-NMR, 6:177.7 (C-1),161.3 (C-5),
151.7 (C-2),123.9 (C-3),109.7 (C-4),57.6
(C-6),'H-NMR,56:9.51 (1H,s,H-1),7.26 (1H,
d,J=3.8 Hz,H-3),6.52 (1H,d,J =3.6 Hz, H-
4),4.67 (2H,s,H-5), DL %ol 5 Xk [9] —
B,M % e S-(R W B ) 2-mk m B [S-
( hydroxymethyl) -2-furaldehyde ] ,

4 itig

A S 6 ) P P R S R R AR A B R RS A £ L
G5 A T N R 2 AR IO T 4y B A R 0T %
FE T 9 MY, S A5 R 8 R R 1 i — 20 Tk
FIBFFE P2 AL T — 5 ) B BE Al o AR S5 36 AN 0] 347 R B
P& B 00 AT kAL AT T RS 8 ok i R A
TR CERFNAE T Pt & A A i — 25 B 5T, LAl B 4 19
TE R H T e X — AL ge b 24
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RSS2 b HPLC 3540 I T

AREA, FNAME B AR
(1. e RE KR FHBTRZ, N 510642; 2. JAEFEHZTH, M 510003)

[E] BB R 8RO AN (0 53 B 1 S R 228 250 48 S0 L3 O L T 45 SR LR . 77 3% - R JH Waaters Xbridge C,
(4.6 mm x250 mm,5 pm) €35 EE 5 3 20 -1% VK 20K 4 OB 12 DR B 5 48 W K 370 nms KEIR 25 °C . R 10 HEA 7ML
{9 K 5258 245 W41 50 PRI R W AT 10 A Ay i | 068 THT RS2 ALK T B R AT ALY 90% , 157 5k B ik LU A5 A WA o 11079 T 4 22 BT M e
P o BRI T TR T b K S 2 B ) R e A AR A TR

[REBIR]  AREE 48 8URE ; w5 SO 3 ik
[hES%ES] R284. 1 [XHEARIEAS] A [XEHES]  1005-9903(2011)06-0096-04

Fingerprints of Hibiscus Mutabilis by HPLC

DENG Ya-li' ,SUN Dong-mei’" ,LU Sheng-jie'
(1. Dept. of Pharmaceutical Engineering, South China Agriculture University , Guangzhou 510642 , China ;
2. Guangdong Provincial Institute of Traditional Chinese Medicine ,Guangzhou 510003 , China )

[ Abstract] Objective:To study the HPLC fingerprints and to establish a sensitive and specific method for
controlling the quality of Hibiscus Mutabilis. Method : HPLC method was set up by Waters Xbridge C ;column (4.6
mm X 250 mm, 5 pm) with gradient elution; the mobile phase was comprised of acetonitrile-1% acetic acid

solution, the UV detection wavelength was at 370 nm with a flow rate of 1.0 mL-min "', and column temperature
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