55 22 %55 23 W) FEXEAFFEHRE Vol. 22, No. 23
2016 4 12 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2016

DL B B AL~ )

ERE, BaE, LE, I, KR, #ma', nEH
(1. HHEREBER, #v 570311; 2. ¥ B#AF R LA F R #F 25 H LB,
HAARLETRRAAREFYAREAN R ETE LT, #Ho2 571101)
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Chemical Constituents of Clinacanthus nutans
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[ Abstract | Objective: To study on chemical constituents from the ethyl acetate extraction of the twigs
and leaves of Clinacanthus nutans. Method : The compounds were isolated by chromatographic techniques, such as
silica gel and Sephadex LH-20. The structures of these compounds were identified on the basis of organic spetra
('"H-NMR, "“C-NMR). Result: Ten compounds were isolated from C. nutans and identified asindazole (1),
loliolide (2), (3S, 5R, 6S, 7E) -5, 6-epoxy-3-hydroxy-7-megastigmen-9-one (3), phytol (4), ( =) -a-
tocospirone (5), a-nigerose (6), clerspide A (7), (2R) -1-O-glyceryl-8-D-galactoside (8) , stigmasterol (9),
daucosterol (10), respectively. Conclusion; The compounds 2 — 8 were obtained from the twigs and leaves of
C. nutans for the first time. This research could provide powerful therapeutic material basis for C. nutans and
provide a scientific basis for further research and development on the resourse of C. nutans in Hainan.
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FU L BRI — AR A ER, AE
2011 4 Eyfe 7o 7. 5 ok L2 98 2R 40 A8 IRk 1 DG 308 R R
S5 B AL 25 TN (32 3 1t 5 A& [ R 25 BHF
TAEZ M ZE? . Tl AR R EEH TG
ISP A A 25 L, TE TR R LB 2R A2
P28 M R IR B 2 AL 5 A Ok 7 W
FOVR YT A& Fss AE , A0 55 Wk T 98 TR R L R L
R E NS R =S N TN (RN RN R
S EE R HAIRF &R B R VB 24 B R
LB s A W HSG P R 2 B8 2
I 0 3, OF € B8 S Z I RE AR T AR R {2
7= N T R AR SN R R R
ARG ST R me e R R
i REHE RN - 3 S RE (fS U (A<
Pyttt B P T OB AR T B
R R P Y Rt Y 4
JTEZ B BRTE R . O T B T R R T e DL
TGRSRy T SR B9 AR W v Ly, A BIE SR T
199 7 4 DL 08 B R I 1) T B W) B A2 i R AT T
WEFE, N 7 B3 € T 10 LG W, 43 5] 2 gl
(1) ,loliolide (2), (3S,5R,6S,7E)-5,6-3 F-3-¥
Fe-T-RAE A P e 4 -9-l (3) , #HBE (4), ( - )-a-
tocospirone (5) , a-nigerose (6), clerspide A (7),
(2R)-1-0-glyceryl-B-D-galactoside(8) , T &£ (9),
% ME(10) . Hrb G W 2 ~8 B IR Mz Y b
IrERE
1

S HIE I8 B A i 2015 4E 10 H R B R
A TLAR LT by v R RO B 25 B TR A ) BORWF
FEPT AR IE AR B E 5T 51 48 € O B R BHAE W A0 O R
Clinacanthus nutans BRI, FEIEARAS A T P E 4
A B B B AR W R WF 58 B (Bs A 4 5
YDC20151020 ) , AV-500 %) & T #% #E 3 Pz X,
Autospec-3000 %Y Jifi 1% {¥ ( Bruker) ; GF,, /& % 3 JZ L
FVHE €835 FH Ak 52 (200 ~ 300,60 ~80 H ) ¥4 7 5 1
FAL T A 775 LH20 AU ¥ N 3 4 SR OBE SR I
(Sephadex ) #l1 RP-18 ( Merck ) ,CHP20P( MCI, H A& =
B /NI DI S Wi B B VL
2 BRES5aH

D3 A e 3.0 kg YIRE, FH 95% LB R
M3 W, AR, BT iU, SR IERE A s
ol s e A A RLIRE T 8 0 WO oK B R, AR
MR Mg OE T B2 AW, 43 5045 £ R £ g 25 L Y)
22.8 g, IET B 10.6 g, LT L FRAHY)
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(22.8 g) 2 MCI A3, DL HI BE-7K (30: 70 ~ 100:0) £
FEVEMG, o3 Bo S AR A5 3 11 ANt 43, 2R )5 Fr.2 (200. 0
mg) %4 Sephadex LH-20 ( f7 iy Fk-= & B %e-F7 A
2:1:1)44 %] Fr.2A ~Fr.2B, Fr.2B (20.5 mg) &4k
JEe AT i ( =G Be- i 20 1) 13 24k 59 1(1. 1
mg) ;Fr.3 (480.0 mg) % Sephadex LH-20 ( i) 15
F| Fr.3A ~Fr.3C,Fr. 3B (205.0 mg) i i i i 41 £8
(A EE-BE 30: 1) 4% 2 (1.0 mg), 3 (1.3
mg) ;Fr. 6 (685.0 mg)ifi i Sephadex LH-20 ( FH i)
18 %] Fr. 6A ~ Fr. 6C, Fr. 6A (203.0 mg) & H
Sephadex LH-20 ( = 4 W %e-H £ 1 : 1) 153 %
Fr.6A1 ~ Fr.6A3,Fr. 6A1 (56.5 mg) i & fif I 4 €0
(=B -HEE 30 DA EMEEY T (2.7 mg),
i Fr.6A3 (33.2 mg) B EEW 6 (3.4 mg) ;Fr.
10 (7.9 ¢) % Sephadex LH-20 ( H i) 45 %] Fr. 10
A ~Fr. 10D, Fr. 10D (1.08 g) {4 Sephadex LH-20

=AW g -HEE 1:1) 48 5] Fr. 10D1 ~ Fr. 10D3, Fr.
10D3 28 fif e A 3 (A v k- = S e 10:1 ~8:1)
#5% Fr. 10D3A ~ Fr. 10D3D, Fr. 10D3A ~ Fr. 10D3D
G2 R AT Bk B Ak S RIS 4 (4.0
mg), 5(3.7 mg), 8(8.2 mg), 9(2.7 mg), 10(1.8

mg) o
3 %R
&1 REMAK K, C,HN,; ESI-MS m/z

141[M +Na] *;'H-NMR (CDCl,, 500 MHz)§: 8.05
(1H, d, J=7.5 Hz, H-5), 7.92 (1H, s, H3),
7.41 (1H, d, J=7.7 Hz, H-8), 2.37 (2H, m, H-
6,7);°C-NMR(CDCI,, 125 MHz) §: 133.3 (C-3),
122.3 (C4), 122.0 (C-5), 127.6 (C-6), 112.9
(C-7),138.2 (C-8),123.5 (C9), I %5 X
FR [ 31 ] il A — F, o] S Ay g

&2 TERY, C,H,0,; ESI-MS m/z
197[M + H] " ;'H-NMR (500 MHz, CDCl,) &: 5.69
(1H, s, H-7), 4.33 (1H, m, H-3), 2.46 (1H,
dt, J=14.1, 2.5 Hz, H2b), 1.97 (1H, dt, J =
14.5,2.5 Hz, H4a), 1.78 (3H, s, H9), 1.77
(1H, dd, J=14.5, 3.5 Hz, H4b), 1.52 (1H, dd,
J=14.5,3.5 Hz, H2a), 1.46 (3H, s, H-11),
1.27 (3H, s, H-10); °"C-NMR (125 MHz, CDCI,)
8:36.1 (C-1),47.4 (C-2),67.0 (C-3),45.8 (C-
4), 86.8 (C-5), 182.5 (C-6), 113.1 (C-7),
172.0 (C-8), 30.8 (C9), 26.6 (C-10), 27.2 (C-
1), DL BB S SCHk [32 ] 4ild — 2, # s E
loliolide
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aW3 TRy, C.H,0,; ESIMS m/z  17a), 37.5 (C-18), 24.4 (C-19), 39.5 (C-20),

247[M + Na]*;'H-NMR (500 MHz, CDCl,) §:
7.02 (1H, d, J=15.6 Hz, H-7), 6.29 (1H, d,
J=15.6 Hz, H-8), 3.90 (1H, m, H-2b), 2.37
(1H, m, H-4b), 2.28 (3H, s, H-10), 1.63 (1H,
dd, J=14.4, 9.2 Hz, H4a), 1.61 (1H, ov, H-
2a), 1.26 (1H, ov, H2b), 1.18 (6H, s, H-11,
13), 0.97 (3H, s, H-12); "C-NMR (125 MHz,
CDCl,) §:35.2 (C-1), 40.7 (C-2), 64.2 (C-3),
46.8 (C-4),67.4 (C5), 69.6 (C-6), 142.5 (C-
7), 132.7 (C-8), 197.6 (C9), 28.4 (C-10),
29.5 (C-11), 25.1 (C-12), 20.0 (C-13), DL %k
6 5 SCmRRE Y — B, B E M (3S, SR, 68, TE) -
5,6- I 5 -3 -3 BT - KA i e M -9 -1

wEW 4 TEMRY, C,H,,0; ESI-MS m/z
319[ M + Na] " ;'H-NMR (CDCl,, 500 MHz) &:
5.41 (1H, t, J=6.9 Hz, H-2), 4.15 (2H, d, J=
6.9 Hz, H-1), 1.99 (2H, m, H4), 1.67 (3H, s,
H-20), 0.86 (6H, d, J=6.9 Hz, H-16, 20), 0. 84
(6H, d, J=6.5 Hz, H-18, 19);"“C-NMR ( CDCI,,
125 MHz) §: 59.6 (C-1), 123.2 (C-2), 140.5 (C-
3),39.5 (C4), 253 (C-5), 36.8 (C-6), 32.8
(C-7), 37.5 (C-8), 24.6 (C-9), 37.4 (C-10),
32.9 (C-11), 37.6 (C-12), 24.9 (C-13), 39.5
(C-14),28.1 (C-15),22.9 (C-16),22.8 (C-17),
19.9 (C-18),19.9 (C-19), 16.3 (C-20), DL I %k
345 SC kAR — B, B A Y R R

wEWS TEIRY, CuwH,0,; ESI-MS m/z
485[ M + Na]';'H-NMR (CDCl,, 500 MHz) §:
3.82 (1H, s, OH), 2.06 (3H, s, H-6a), 2.05
(3H, s, H-5a), 2.01 (1H, m, H-7b), 1.94 (1H,
m, H-8b), 1.70 (1H, m, H-7a), 1.65 (1H, m,
H-10b), 1.62 (1H, m, H-8a), 1.57 (1H, m, H-
10a), 1.38 (3H, s, H-3a), 1.33 (3H, s, H9a),
0.86 (3H, d, J=6.8 Hz, H22), 0.86 (3H, d,
J=6.8 Hz, H-21a), 0.84 (3H, d, J=6.8 Hz, H-
13a), 0.83 (3H, d, J=6.8 Hz, H-17a) ; "C-NMR
(125 MHz, CDCL,) &: 199.0 (C-1), 93.5 (C-2),
81.4 (C-3), 24.2 (C-3a), 201.9 (C4), 142.0
(C-5), 13.2 (C-5a), 147.1 (C-6), 13.6 (C-6a),
32.2 (C-7), 36.6 (C-8), 87.2 (C-9), 25.9 (C-
9a), 41.5 (C-10), 22.5 (C-11), 37.7 (C-12),
33.0 (C-13), 19.9 (C-13a), 37.6 (C-14), 24.8
(C-15), 37.4 (C-16), 32.9 (C-17), 19.9 (C-

28.1 (C-21), 22.6 (C-2la), 22.7 (C22), VI I
Wlm 53Rl B R E SN (- ) a-
tocospirone,

a6 HEkAk, C,H,0, ; ESI-MS m/z
365[ M + Na]*;'H-NMR (CD,0D, 500 MHz) &:
5.10 (1H, d, J=3.7 Hz, H-1),4.45 (1H, d, J=
7.8 Hz,H-1'), 3.84 ~3.08 (10H, m, H2-6, 2'-
6');"”C-NMR (125 MHz, CD,0D) §:98.2 (C-1),
94.0 (C-1"), 78.1 (C-3"), 78.0 (C-3), 76.3 (C-
5),74.8 (C2),73.9 (C-5"), 73.0 (C4'),71.9
(€C2"),71.7 (C-4),62.9 (C-6),62.8(C-6"), LI
A S SOk (36 ) e iE — 3, B E G N a-
nigerose,

t&wm 7 TEKRY, CyH, 0,; ESI-MS
m/z445[M + Na]*;'"H-NMR (CD,0D, 500 MHz)
8:5.85 (1H, ddd, J=17.4,10.4, 7.2 Hz, H-2),
5.20 (1H, dd, J =17.5, 1.1 Hz, H-la), 5.11
(1H, dd, J=10.1, 1.2 Hz, H-1b), 5.00 (1H, d,
J=2.2 Hz, H-1"), 4.28 (1H, d, J=7.9 Hz, H-
1'),4.07 (1H, dt, J=13.2, 6.7 Hz, H-3), 3.94
(1H, d, J=9.6 Hz, H4"a), 3.91 (1H, dd, J =
11.0, 2.5 Hz, H6'a), 3.87 (1H, d, J =2.4 Hz,
H-2"),3.74 (1H, d, J =9.6 Hz, H4"b), 3.57
(2H, s, H-5"), 3.55 (1H, dd, J=11.0, 6.0 Hz,
H-6'b), 3.33 (1H, m, H-3'), 3.31 (1H, m, H-
5'),3.30 (1H, dd, J=9.5, 9.0 Hz, H4'), 3.23
(IH,dd, J=9.1, 7.6 Hz, H2'), 1.67 (1H, m,
H-4a), 1.50 (1H, m, H-4b), 1.41 (2H, m, H-
5),1.32 (2H, m, H-7), 1.26 (2H, m, H-6),
0.89 (3H, t, J =7.0 Hz, H-8); "C-NMR (125
MHz, CDCL,) 8: 116.4 (C-1), 140.8 (C-2), 83.1
(C-3), 35.7 (C4), 257 (C-5), 33.0 (C-6),
23.7 (C-7), 14.4 (C-8), 103.2 (C-1"), 75.3 (C-
2'), 78.2 (C3"), 71.7 (C4'), 76.8 (C-5"),
68.4 (C-6'), 110.8 (C-1"), 78.0 (C-2"), 80.6
(C-3"),75.0 (C4"), 65.7 (C5") . VI F¥IRE X
BR[37 [l — B, 82 E G0 clerspide A

&8 [k Kk, CGH,O0,; ESI-MS m/z
277[M + Na]*;'H-NMR (500 MHz, CD,0D) §:
4.23 (1H, d, J=7.5 Hz, H-1"), 3.89 (1H, dd,
J=10.4,5.3 Hz, H-1a), 3.81 (1H, dd, J=3.2,
1.0 Hz, H4'), 3.78 (1H, m, H-2), 3.72 (1H,
dd, J=10.4, 4.5 Hz, H-6'a), 3.68 (1H, dd, J =
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10.4, 4.5 Hz, H-6'b), 3.67 (1H, dd, J =10.4,
4.5 Hz, H-1b), 3.60 (1H, dd, J=11.3, 5.5 Hz,
H-3a), 3.56 (1H, m, H2"), 3.55 (1H, dd, J =
11.3, 5.5, H3b), 3.53 (1H, m, H-5"), 3.51
(1H, m, H-3");"C-NMR (125 MHz, CD,0D): &
72.0 (C-1),72.2 (C-2), 64.0 (C-3), 105.2 (C-
1'),72.6 (C-2"),74.8(C-3"),70.3 (C4"),76.7
(C-5"),62.5 (C-6"), DL E%ds 5 3Clk [38 ] 4l i
— W EA S YW RN (2R )-1-0-glyceryl-B-D-
galactoside ,
wEW9 HEK A, CoH,O0; ESI-MS m/z
413[M + H]";'H-NMR (CDCl,, 500 MHz) §:
5.35 (1H, s, H6), 5.15 (1H, dd, J=15.2, 8.6
Hz, H-22), 5.02 (1H, dd, J=15.2, 8.6 Hz, H-
23), 3.52 (1H, m, H-3); "C-NMR (125 MHz,
CDClL,) &6: 37.4 (C-1), 32.0 (C-2, 8, 25), 72.0
(C-3), 42.5 (C4), 140.9 (C-5), 121.9 (C-6),
31.8 (C-7),50.3 (C-9), 36.7 (C-10), 21.2 (C-
11,27), 39.8 (C-12), 42.4 (C-13), 56.1 (C-
14),24.5 (C-15), 28.9 (C-16), 57.0 (C-17),
12.2 (C-18), 19.6 (C-19), 40.6 (C20), 21.4
(C21),138.5 (C22), 129.4 (C-23), 51.4 (C-
24),19.1 (C-26), 25.6 (C-28), 12.4 (C-29),
DL s 50wk [ 39 ) #E — 30, i E k& oA O
Y
EW10 BEB AR, CuH, O XER T A
fit . =@ LE  CROWR N SE A HLE R, s T =
G e W SR GV R, S S X R R R [
FIRG TR R R REY—F, WK E NN E
[N E
[&%&xmk]
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