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Chemical Components of Tripterospermum cordatum

YAN Xu-hua', YUAN Wen-ke’, LIU Xin-giao®*
(1. Wuhan Hospital of Traditional Chinese Medicine, Wuhan 430050, China;
2. School of Pharmacy, South-Ceniral University for Nationalities, Wuhan 430074, China)

[ Abstract | Objective: To investigate the chemical constituents of Tripterospermum cordatum. Method ;
The herb of T. cordatum was crushed and then respectively extracted with 90% and 60% ethanol, and the extracts
were combined and concentrated under reduced pressure. The residues were dispersed in water and respectively
extracted with petroleum ether, ethyl acetate and butanol to sequentially get petroleum ether, ethyl acetate and
butanol extracts. Ethyl acetate and butanol extracts were repeatedly separated and purified by column
chromatography with silica gel, macroporous resin, Sephadex LH-20 and ODS-HPLC. The structures of the
compound were identified by' H-NMR and "C-NMR. Result: Seven compounds were isolated and identified as 1,
7-dihydroxy-3, 8-dimethoxyxanthone (1), 8-hydroxy-1, 2, 6-trime thoxyxanthone (2), lancerin (3) , isovitexin
(4), iso-orientin (5), morroniside (6), 6'-0-B-D-glucopyranosylmorroniside (7). Conclusion: Compounds 3,
6, 7 are isolated from the plants of 7. cordatum for the first time. And these compounds have such activities of
anti-bacteria, anti-inflammation, hepatoprotection, anticoagulation and platelet aggregation and protection of
myocardial cell. This study provides a good reference for further studies for the pharmacodynamic material basis and

the development and utilization of T. cordatum, and a certain basis for studying chemical genetic relationship of
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B M XU e 4 55 4.5 kg, B3 16, 7351 HH 90%
60% LI 60 L& 42 I, ik M R A5 = 8 o
T 1Y K AT IR A WO A L o 0 A i e L TR 2 TR
FZK AL FNIE T BEHEAT A1, BRI SR AL 6 IR, B 1R
2 L, B a3 304 il B A 80 g, £ 1R SRR
230 g FIIE T EEHRAL 268 g, L Z PR TR ¥R AL 60 g,
ZRERAE A, A HEE-C R O FR-HBE(4:1:0,
3:1:0,2:1:0,1:1:0, 1:2:0,1:3:0,0:1:0,
0:95:5,0:90:10,0:80:20) 178 B B i , & FFAH
RIF A AR5 T D VEB R A Fr. 1.1 ~ Fr.1.7,Fr. 1.2
2Rk AT (00, P - BE (99:1,98:2, 97:3,
95:5) FEATEL R, & I A IR 23, 74 8] 5 A2 o
(Fr.1.2a~ Fr.1.2e),Fr. 1. 2¢c 3f Sephadex LH-20,
AW k- mE (1 L) VR, AR 4 A E
(Fr.1.2c¢l ~ Fr. 1.2c¢4 ), Fr. 1.2¢3 J§ ODS-HPLC
(60% W BE) aifb, 7 BB EW 1(7 mg),2
(6 mg) FHUIE T A4 MUY 150 g, 2 RALB IR HE (1
i, AT K 2 W ,30% ,50% ,75% ,95% £ I B FE 1k
Jit A5 B Tk 215 ,30% ,50% ,75% ,95% Z. Tk i
W o B 30% £k Ot VU Ve 4, 28 Ak I A 3
&P - -k (9:1:0,8:2:0,7:3:0.3,6:
4:0.4,4:6:0.6) JEAT BB B BRI , & IF AHRLER 7, 4
26 APy Fr. 2.1 ~ Fr. 2.6, Fr. 2.3 1
Sephadex LH-20, FH AR , 453 5 A~4H 43 (Fr. 2. 3a ~
Fr.2.3e),Fr.2.3d f§ ODS-HPLC (35% H ¥ ) 4ifk, ,
EPEMEEY 3 (6 mg) 4 (10 mg) ,5(11 mg) , Fr.
2.3c JH ODS-HPLC (40% H ) 4k, 2L 59 6
(9 mg),7 (5 mg) A B BIMALE WA UL 1,
3 #HMEE

&% 1 @k K, H-NMR (400 MHz,
DMSO-d,) §:13.25 (1H, s, 1-OH),9.59 (1H, s,
7-OH),7.36 (1H, d, J=9.2 Hz, H-6), 7.20(1H,
d, /J=9.2 Hz, H-5), 6.49 (1H,d, J=2.0 Hz, H-
4),6.30 (1H, d, J=2.0 Hz, H-2), 3.83 (3H, s,
OCH,), 3.79 (3H, s, OCH,) ;"C-NMR (100 MHz,
DMSO-d,) §:180.9 (C-9), 166.5 (C-8), 163.2
(C-1), 157.1 (C-1), 149.7 (C-3), 147.4 (C-
4a), 145.6 (C-4b), 124.8 (C-6), 115.3 (C-8a),
113.6 (C-5), 103.6 (C-8b), 97.2 (C-2), 92.3
(C4),61.5 (OCH,), 56.5 (OCH,), LA I 3kiE
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11,7-2 843, 8- H1 4 Ll il ; 2. 8-5% -1, 2, 6-= 1 4 4L 0l fiil; 3. lancerin; 4. 5 #f 3 ;5. 5 2f # %, 6. morroniside; 7. 6'-0-8-
D-glucopyranosylmorroniside

B1 &EW1-~7&HmK

Fig.1 Structure of compound 1-7

B 5 SCERIS il — 2, Mg e e 1,7-— J=10.0 Hz, H-1"), 4.26 (1H, m, H4'), 3.87
¥e3e-3 8- H A FLOl R . (1H, dd, J=12.0,2.0 Hz, H-6"), 3.72 (1H, dd,

k&Y 2 ¥ K, H-NMR (400 MHz, J=12.0,5.6 Hz, H-6'), 3.50 (3H, m, H2', 3',
DMSO-d,) 6:13.21 (1H, s, OH), 7.62 (1H, d, 5');""C-NMR (100 MHz, CD,0D)5:180.3 (C-9),
J=9.2 Hz, H-3), 7.33(1H, d, J=9.2 Hz, H4), 165.9 (C-3), 162.6 (C-1), 156.9 (C-4a), 153.9

6.53 (1H, d, J=2.0 Hz, H-5), 6.34 (1H, d, J = (C7), 149.6 (C4b), 123.7 (C6), 120.5 (C-
2.0 Hz, H-7), 3.86 (6H, s, 2 x OCH,), 3.81  8a), 118.6 (C-5), 107.7 (C-8), 103.2 (C4),
(3H, s, OCH,) ;"C-NMR (100 MHz, DMSO-d,) 8:  101.9 (C-8b), 99.9 (C-=2), 81.0 (C-5'), 78.8

180.4 (C9), 166.1 (C6), 162.7 (C-8), 156.6  (C-3"),74.1 (C-1"), 71.4 (C4'), 70.5 (C2"),
(C4b), 150.0 (C-1), 149.0 (C2), 147.7(C-  61.6 (C-6") . LA I I i ¥ 5 ek [ 7] 4% 18 — 3%,
4a), 121.1 (C3), 114.8 (C-8b), 112.6 (C4), M EMAW N 1,3,7-=FI-4-C-B-D-H B AE LN,
103.1 (C8a), 96.7 (C-7), 91.9 (C-5), 60.9  Mififi (lancerin) .

(OCH;), 56.6 (OCH,), 55.9 (OCH,) . DL [k k&4 4 kK, H-NMR (400 MHz,
Bl 5wk [5-6 ] il — 3, s E k&% R 872 CD,0D) 6:7.74 (2H, d, J =8.0 Hz, H-2", 6"),
-1, 2, 6-=H KOl , 6.87 (2H, d, J=8.0 Hz, H3',5'), 6.48 (1H,

& 3 # 6 8 A H-NMR (400 MHz,  H-8),6.40 (1H, s, H-3), 4.87 (1H, d, J=10.0
CD,0D) 6:7.45 (1H, d, J=2.8 Hz, H-8), 7.41  Hz, H-1'), 4.18 (lH, m, H4'), 3.89 (1H, dd,
(1H, d, J=9.2 Hz, H-5),7.23 (1H, dd, J=9.2,  J=12.0,2.0 Hz, H-6"), 3.57 (1H, dd, J=12.0,
2.8 Hz, H6), 6.18 (1H, s, H2), 4.99 (1H, d, 5.6 Hz, H-6"), 3.47 (3H, m, H2', 3", 5'); "C-
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NMR (100 MHz, CD,0D)§.:182.4 (C-4), 164.6
(C-2),163.4 (C-7),161.3 (C9), 160.6 (C-4"),
157.2 (C-5), 127.9 (C-2", 6'), 121.5 (C-1"),
115.6 (C-3', 5), 107.7 (C-6), 103.7 (C-10),
102.3 (C-3),93.6 (C-8), 81.2 (C-5""), 78.7 (C-
3'),73.8 (C-1""), 71.1 (C4'"), 70.4 (C=2""),
61.5 (C-6""), DA L% 5 CHk[ 8 ] i — 2,
WS EAG Y R F R

k&Y S BB R H-NMR (400 MHz,
DMSO-d,) 8:13.54 (1H, s, OH), 7.40 (2H, m,
H-2',6'), 6.87 (1H, d, J=8.8 Hz, H-5'), 6.65
(1H, s, H-8), 6.46 (1H, s, H-3), 4.57 (1H, d,
J=10.0 Hz, H-1"), 4.03 (1H, m, H4'), 3.67
(IH, m, H6"), 3.41 (1H, m, H6'), 3.32 (3H,
m, H-2", 3", 5");”C-NMR (100 MHz, CD,0D) §:
182.3 (C4), 164.1 (C-2), 163.9 (C-7), 161.1
(C-5),156.6 (C9), 150.1 (C-4'), 146.2 (C-
3'), 121.8 (C-1"), 119.4 (C-6"), 116.5 (C-5"),
113.7 (C2"), 109.3 (C-6), 103.8 (C-10), 103.2
(C-3),93.8 (C-8), 82.0 (C-5""),79.3 (C-3""),
73.5 (C-1""), 71.0 (C-4'"), 70.6 (C-=2""), 61.9
(C-6"") o LA b sl a5 SCk [ 9 ) el — 3, i %
ENGY TR,

&% 6  H Ak K, H-NMR (400 MHz,
CD,0D) §:7.51 (1H, s, H-3), 5.82 (1H, d, J =
9.2 Hz, H-1), 4.81 (1H, m, H-7),4.77 (1H, d,
J=7.6 Hz, H-1'), 3.87 (1H, m, H-6"), 3.83
(1H, m, H8), 3.65 (1H, dd, J=12.0, 5.6 Hz,
H-6"),3.69 (3H, s, OCH,), 3.20 ~3.45 (6H,
m, H2', 3", 4" 5'),2.81 (1H, m, H-5), 2.01
(IH, m, H6), 1.77 (1H, m, H9), 1.38 (3H,
d, J=6.8 Hz, H-10), 1.17 (1H, m, H-6); "C-
NMR (100 MHz, CD,0D)§:168.7 (C-11), 154.5
(C-3), 110.8 (C4), 100.1 (C-1"), 97.1 (C-1),
95.9 (C-7),78.5 (C-3"),77.9 (C-5""),75.0 (C-
8), 74.1 (C2'), 71.6 (C4'), 62.8 (C-6""),
51.8 (OCH,), 39.9 (C9), 37.3 (C-6), 32.0 (C-
5),19.9 (C-10) . LA I 9% % dls 5 Sclk [ 10 ] # il
— 2, B 2 LA W A morroniside

k& 7 A A H-NMR (400 MHz,
CD,0D) 6:7.51 (1H, s, H-3), 5.82 (1H, d, J =
9.2 Hz, H-1), 4.78 (1H, overlap, H-1"), 4.77
(1H, m, H-7), 4.41 (1H, d, J=7.6 Hz, H-1""),
3.85 (1H, m, H-8), 3.70 (3H, s, OCH,), 3.23 ~

3.95 (12H, m, H-2", 2", 3", 3" 4’ 4" 5" 5",

6',6"),2.83 (1H, m, H-5), 2.00 (1H, m, H-

6),1.79 (IH, m, H9), 1.38 (3H, d, J=6.8

Hz, H-10), 1.19 (1H, m, H-6); "C-NMR ( 100

MHz, CD,0D) §:168.9 (C-11), 154.7 (C-3),

111.2 (C4), 104.8 (C-1'"), 100.1 (C-1"), 97.3

(C-1),96.1 (C-7), 78.4 (C-3""), 78.1 (C-3"),

77.2 (C-5'"), 76.6 (C-5"), 75.1 (C-2""), 75.0

(C-8),74.4 (C-2"),72.6 (C4"),71.6 (C4""),

70.5 (C-6"), 62.7 (C-6""), 51.0 (OCH,), 40.1

(€C9), 37.6 (C6), 32.3 (C-5), 20.1 (C-10),
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& 6'-0-B-D-glucopyranosylmorroniside ,

4 itig

AR SN I XU 3 4 R v 2 B AR B T T A A

G W, 33 S Al W 35 Sk B T R B A T AR IS AR B Y

G W, LA p A i B, HL &0 A i i ML PR

SR, T Ao A R R 3 Y L X AT A A, A F)

X 7 MEEYh R R (5) BARA MR .

PO ARIFAE TG 2ET morroniside (6) H A {4 37 4

Ze HUBE L B i /MR SE AR AP0 LN D S

M AT R — 25 S 25 30y o Bl F 5 A B G 24 464

(T e BEAR B 1) 2 B 3l

XU J AL W) 4 BROR 204 17 Ffr, Hoop b [E A7

15 i, EATTHS BAT AR LA T S R0 A AN (5 . M H i

MRS OLRE AR LR S B a9 1,7-—

FeAE-3,8- A AL NI (1) 85241, 2, 6-=HI 4

SR (2) 76 SO E R A A AR (4)

Zf ¥ % (5), morroniside ( 6 ), 6'-0-8-D-

glucopyranosylmorroniside (7 ) £ H 7% X i 4t & A 43

A5 Jancerin (3) 72 7 L XUB) 8 AT A3 A R

SRS R LA 3,6,7 R i YA L I UL e

R BARAR  IX — S Bk — 2D Ry XU S I AR ) 7 1L

FORGOR ZARME T —E AR

[&Z k]

[1] #p&R hEGEZORBE SR (M]. A LR
S F AR H R ,2000:392.

[ 2] %93, WhoR A= w7 704 e IR RL 25 A 9 %% IR
[J]. W3 AP )2, 2008 ,37 (4) 4245,

[ 3] JA% 3, Mm% 8. bk WH SO0 e 42 I 300 18 /R B 5%
[T]. A E A2 4 ,2015,31(7) :154-158.

[ 4] JAZE, W WeUE T 5 AT ) 42 B0 00 Bt 48 e
FAEM [J]. 3 8 K= A AP 2R, 2015, 36
(3):90-93.

[5] ZHUK C,MA C H,FAN M S, et al. Xanthones from

.39 .



523 B 9 )
2017 4£5 A

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol.23,No.9
May,2017

[7]

[8]

[9]

[10]

Triperospermum chinese ( Migo) [ J]. Asian J Chem,
2007,19 (3):1739-1742.

LIN C N, CHUNG M I, GAN K H, et al. Xanthones
from formosan Gentianaceous plants [ T ].
Phytochemisty,1987,26 (8) :2381-2384.

Miyase T, Noguchi H, CHEN X M. Sucrose esters and
xanthone C-glycosides from the roots of Polygalasibrica
[J].J Nat Prod, 1999, 62(7) :993-996.

P REAE  XOWIEL XA, 45 K b B R B S Al
YT B2 BE R 244k , 2007 ,24 (12) :748-750.
Otsuka H, K. An

Kijima iridoidgentiobioside, a

benzophenone glucoside and acylated flavone C-
glycosides from Tripterospermum japonicum ( sieb. et
zucc. ) Maxim[J]. Chem Pharm Bull,2001,49 (6):
699-702.

Gross G A, Sticher O. Isosweroside, a new secoiridoid

glycoside  from  the roots  of  Sambueuseblus

[12]

[13]

[14]

( Caprifoliaceae) [ J ]. Hetv Chim Acta, 1986,69 (5) :
1113-1119.
Orhan D D, Aslan M, Aktay G. Evaluation of
hepatoprotective effect of Gentiana olivieri herbs on
subacute administration and isolation of active principle
[J]. Life Science, 2003,72(20) :2273-2283.

Mcnally D J, Wurms K V, Labbe C, et al. Synthesis of
C-glycosyl flavonoid phytoalexins as a site-specific
response to fungal penetration in cucumber[ J]. Physiol
Mol Plant P, 2003, 63(6) :293-303.

KPR PE L B A BT I 25 32 SOPE ) F oY R
[J] AR BE 25 ka2 4 ,2015,39(1) 19597,

LIN C N,CHANG C H, Munehisa A, et al. Two new
xanthone glyeosides from Tripterospermum lanceolatum
[J]. Phytoehemistry,1982,21(1) :205-208.

[REHE BMET]

(Y@zHFIHER2E) AN

(FPEEBRFANFRE)ZHAZIS R L, DAL TESTRAEE, TATEHFR TS
AP A PP ERFRER Eh, ARENBFTEHAL AL ENF LEF RPN, 4T

1995 # 10 A ,B % A4 F A7,

MEPESRESBHNEGO MK P ESGARA R, EPESELEHL RGO HETP,
(PEFHHANFLE)LEEA R L ENE AT A KT B BRI E P o 530 3% A

ﬂi%’fﬁ%:

OF B4 MW (P B 5 RBFFoa k) (2016 F 1) : %ra A 38 3 (CL) F A3 5 3/122( F E 5
K122 AMAIFHE 3 &) A6 % AT 1.319, 585 9/122;

Q@7 F #AECTBAEB A I HERE (FRIR) ) H AR A 16, Ak 519K 15 664, 5 &% A
F1.620, £ EHE 122 ABAFHA>ANAE 2,2,11 %,

@A P B A 5] LA R R AT (CSCD 2015—2016) 5

DN EFHB(IRF LAZSHAEZE KL

Y (2014 £3) ;

GNP BB LT R (P BAE A B 2016 F0R) ;
©# 3 H “RCCSE P EARBF RHAF (A +)" ((PEFRAAFMHARLRE (X KXR)

(2017—2018))) .

.40 -



