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Triterpenoids from Heartwood of Dalbergia latifolia

LIU Rong-hua, WANG Ding-qing, LIN Shuai, ZHANG Pu-zhao, SHAO Feng" ,
CHEN Lan-ying, HUANG Hui-lian
(Key Laboratory of Modern Preparation of Traditional Chinese Medicine (TCM) , Ministry of Education
Jiangxi University of TCM, Nanchang 330004, China)

[ Abstract ] Objective: To investigate the chemical constituents of triterpenoids in the heartwood of
Dalbergia latifolia. Method: The heartwood samples of D. latifolia were crushed into powder and extracted with
70% ethanol for 3 times, 2 h for each time. The filtrate liquid was collected and the solvent was decompressed and
recovered to obtain extract. The extract was dispersed in water and then extracted successively with petroleum ester,
dichloromethane, ethylacetate and butanol to obtain petroleum ester fraction, dichloromethane fraction, ethylacetate
fraction and butanol fraction. The chemical compounds in the extract fractions were isolated by column
chromatography technologies such as silica gel, Sephadex LH-20, reverse phase silica gel and macroporous resin,
and the structures of the obtained monomeric compounds were identified through physical and chemical analysis,
spectroscopic methods and mass spectrum analysis method. Result; Seven triterpenoids were isolated and identified
as 3-0-a-L-arabinopyranosyl-28-0-8-D-glucopyranosyl pomolic acid (1), B-sitostenone (2), B-sitosterol (3),
stigmasterol (4 ), B-amyrin acetate (5), B-amyrin-3-palmitate (6 ), and 3-acetoxy-oleanoic acid (7).

Conclusion; Compounds 1, 5, and 6 were isolated from Dalbergia genus for the first time. Compounds 2 and 4
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were isolated from this plant for the first time.
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I AR )02 A0 A TR R
FIRTTIEVE I AL B L RR XU AE Rk 45 . B
RO R, I i s M B Ry S 9
fbAE I, 4] 4n , Niraimathi #1 Sundaraganapathy **' &
PR AN S I BIFFY, i BRI ot R P i 8 A7 % 3 0] A [
K (EAC) , FL IR 40 i (MCF 7)), JiF 988 20 M #k
HepG2 KB 59 40 il #k Hela 55 H A7 19 58 4 il 1=
JH o Khalid 45 BF 55 % B0 R - B4R 1z 20 42 U
Xt DPPH,NO R iU 2k 1 o 2k B A7 4 i /9 77 PR fiE
Ho HAT, AP AL 8o W 58 8 LA R 28
WE b ]y o 2100 T = i 26 A 2 i 4% 1 A
b, B AL A B B-sitosterol ' 55 2 S R R
NG, AR PR ZH R Z AR W) b = 2R Ak e o AT T
WHoe, - B8 7 A =mE ks, W 3-0-a-L-
arabinopyranosyl-28-0-8-D-glucopyranosyl
acid (1) ,B-sitostenone (2),B-sitosterol (3) , 5 i i
(4),B-F WG L TRER (5) ,B- W IR B2 -3 -4 A
WWlE (6),3-CBESFHWOERIR (7)., Hrb (k& W 1,
5.6 HEXMNZEMY b ERE, LEY 2.4 0
IR MIZA Y oy B A 2 . A5 RUR S i — 2P
V) B i R 24 R ) B R i AR R TR AR i )
WA MY RG-S I EMMAAITT T REFM
H At o
1

AVANCE III HD 600 MHz % # ff 2§ I i 1
(11 Bruker 2y H]) ,1260 5 41 = RO AH (335 AL (£
[ Agilent 2> 7] ), Triple TOF 5600 % Ji7 1% 4% ( 2 [
AB Sciex 2] ) , LC3000 % 4 il 45 55 20 W AR €0 335 X
(AL 5 @03 8B H A7 BR 28 7)) 5 Lunna 10w C 61
AV GRS R [FES T (7 M) BH# AU A A R A
Al ], LH-20 ¥ 78 & 4] 3 W4 5t i ( Sephadex LH-20, 3¢
[# GE Healthcare 22w ) , #J2 (5 35 ik 5 AT (4385 i
5 B i TR AL T ) 5 i R AR 22 o 23 B 2

W] Pt R A TV B M L 28 )T R R
Jot A rp G %8 O BB AR B AR W R e R
Dalbergia latifolia B 0> ¥, FEE R A (20140702) £+
TG A R 2 s B b 2 50 B m R R s e
bR E
2 RBESH

K - B RO 500 kg, K3, T 70% £ B
PRSI 3 U, AR 2 b, 5 IR SR IBOR, Il Wi )

pomolic

Dalbergia latifolia ; triterpenoids; structure identification

Wdi B IER ,RIRE 4.5 kg, M@ EAK TRE T
Sy HL, A5 B B, WX A EE . " e . 2R &
T S 51 e QR L B W o 71 = 2 P
BGEAL 75.0 g, S BE A WA 2. 0 kg, 4R £ TR
AR 1. 8 kg, IE TEEAH 30.0 g,

AN EEAS G A (75. 0 g) 2R RE R AE @3, A
k-2 CWg (2001 ~1:1) BEEEPEN , 153 12 4>
W, B Fr. 1 ~ Fr. 12, Fr. 9 (340.0 mg) %
Sephadex LH-20 f: (&3 ( G B be-FH 2 1:1) PRI,
B 5 AR, B Fr. 90A ~ Fr. 9.E, % Fr. 9.B
(72.3 mg) #i5r4 Sephadex LH-20 4lifb 15 24k &4
1(2.3 mg),

AW BE ARG AL (1.5 kg) ZERCHE (L3, LA
AMBE-C TR R (1001 ~1:2) B EEPRBE, 153 3] 21
AWigr, Bl Fr.1l ~Fr.21, Fr.4 (7.3 g) %4 Sephadex
LH-20 gfift., 15 24k &9 2 (36.8 mg) , k&5 5
(4.7 mg) . Fr.10 (5.6 g) 4 rE WA @, LU A0
fik- AR (12:1) S VR, 153 24k A9 3(2.5 mg)
A 4(2.3 mg), Fr.13 (44.6 g) ZRERFE
WL D e, P e -HTEE (1001 ~20: 1) 6
JE VR, A5 5 20 A4y, B Fr. 13. A ~ Fr. 13. T, Fr.
13. K (832.1 mg) Zfk e (o3 0 85, DL 5 W Jo-
PR (50:1) SFREVER, 3806 A4 Fro13. K. 1 ~
Fr.13. K. 6, Fr. 13. K. 1 (169.3 mg) % Sephadex
LH-20 #E @ (@ Hbe-H i 1:1) Y, 1556
A4y, W) Fr. 13.K. 1. A ~ Fr. 13.K. 1. F, Fr.
13. K. 1. B (125.6 mg) F| 2 il & BUBOAH 3% 12,
DLHTEE-K (72:28) 1R A, 55 B2 R A5 2 4k
E 4 6(2.2 mg, fREAIE K 42,28 min) .

LR CTRAWARAL (1.2 kg) Lk AT (438, LA
T e, W bE-H R (10001 ~ 55 1) B EE BRI
5519 N4y, B Fr. 1 ~Fr. 19, Fr.2 (1.5 g) &
Sephadex LH-20 # {4i% ( 5 W oe-HEE 1:1) , 153
&Y 7(23.2 mg) . HALEWHEMEILE 1,

3 KT

a1 EE A, ESI-MS m/z734.20 [M +
H] " .'H-NMR (600 MHz,CDCl,) §; 3.13 (1H,dd,
J=11.5,4.1 Hz,H-3),1.98 (2H, m, H-11),5.30
(1H,t,J =5.9 Hz,H-12),2.58 (1H,dd,J =13.3,
9.3 Hz,H-16A),0.97 (3H,s,H=23),0.77 (3H,s,
H-24),1.03 (3H,s,H25),0.83 (3H s, H-26),

- 43 .



523 455 20
2017 410 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23, No. 20
Oct. ,2017

R, = 4-L-arabinosyl

R, = 4-D-glucopyranosyl

1 w&EW1~7KFEHK
Fig.1 Structure of compound 1-7

1.31 (3H,s,H-27),1.19 (3H,s,H-29),0.93(3H,
d,J=5.3 Hz,H-31),4.27 (1H,d,J =6.7 Hz, H-
Arabinose-1") ,3.52 (1H,dd,J =9.4,4.4 Hz, H-
Arabinose-3'),3.81 (1H,dd,J =19.2,6.9 Hz, H-
Arabinose-5'A) ,3.52 (1H,dd,J =9.4,4.4 Hz, H-
Arabinose-5'B) ,5.33 (1H,d,J =8.1 Hz,H-Glucose-
1'),3.33 (1H, ddd, J = 11.8, 5.2, 4.4 Hz, H-
Glucose-5") ,3.81 (1H, dd, J = 19.2, 6.9 Hz, H-
Glucose-6'A) ,3.66 (1H,dd,J =12.0,3.8 Hz, H-
Glucose-6'B) ; "C-NMR (151 MHz,CDCIl,) §:38.76
(C-1),5.64 (C-2),89.40 (C-3),39.82 (C4),
55.57 (C-5),18.03 (C-6),32.70 (C-7),41.17 (C-
8),36.42 (C-10),23.25 (C-11),128.31 (C-12),
138.10 (C-13),41.49 (C-14), 28.24 (C-15),
25.62 (C-16),53.50 (C-18),71.37 (C-19) ,41.49
(C-20),25.64 (C-21),38.42 (C-22),27.15 (C-
23),15.57 (C-24),14.57 (C-25),16.17 (C-26),
23.29 (C-27),177.21 (C-28),25.77 (C-29),
15.20 (C-30),105.72 (3-Arabinose, C-1"), 72.25
(C-2"),72.87 (C3"),68.11 (C4"),65.00 (C-
5"),94.33 (28-Glucose,C-1"),72.39 (C-2"),76.79
(C-3"),69.63 (C4"),77.13 (C-5"),60.94 (C-
6') o ALK 5 SCHR [ 10 ] e il S A — B, B e
i & ¥ 1 A 3-O-a-L-arabinopyranosyl-28-0-8-D-
glucopyranosyl pomolic acid,

WwEY 2 B A OK, ESI-MS m/z 412 [ M +

.44 .

5R,=0Ac R,=CH,
6 R,=0Ac R,=COOH
7R;=0Me R,=COOH

H] " _,'H-NMR (600 MHz,CDCl,) §:5.73 (4H,s,H-
4),1.19 (3H,s,H-19),0.89 (3H,m,H-21,26,27,
29),0.73 (3H,d,J = 11.08 Hz, H-18); "C-NMR
(151 MHz,CDCl,) 6:36.22 (C-1),33.97 (C-2),
123.83 (C-4),171.83 (C-5),33.06 (C-6),32.15
(C-7),34.08 (C-8),55.98 (C-9),39.72 (C-10),
21.13 (C-11),38.70 (C-12) ,42.48 (C-13),56. 10
(C-14),24.29 (C-15),28.30 (C-16),53.91 (C-
17),12.09 (C-18),17.48 (C-19),35.79 (C-20),
18.81 (C-21),35.72 (C-22),26.15 (C-23),45.91
(C-24),29.24 (C-25),19.94 (C-26),19.14 (C-
27),23.16 (C-28),12.06 (C-29),199.76 (C =
0) . DI FEUES SCBR [ 11 ] Had BE A — 3, s e ik
EH2 K [B-sitostenone

e 3 Bk, ESI-MS m/z 414 [M +
H] " ,'H-NMR (600 MHz,CDCl,) §:5.35 (1H,dd,
J=5.07,1.66 Hz,H-6) ,3.52 (1H,ddd, J =20.91,
10.43,4.81 Hz,H-3),1.01 (3H,s,3H, CH,-19),
0.92 (3H,d,J =6.53 Hz,CH,-21),0.85 (3H,dd,
J =6.84,3.40 Hz,CH,-29) ,0.82 (3H,m,CH,-26),
0.79 (3H,dd,J =7.00,1.81 Hz, CH,-27),0.69
(3H,d, CH,-18 ) ; "C-NMR (151 MHz, CDCl,) §:
32.39 (C-1),31.79 (C-2),71.95 (C-3) ,42.46 (C-
4),140.88 (C-5),121.86 (C-6),32.04 (C-7),
32.06 (C-8),50.29 (C9),36.65 (C-10),21.21
(C-11),39.82 (C-12),42.35 (C-13),56.90 (C-
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14) ,24.45 (C-15),28.40 (C-16),57.18 (C-17),
12.01 (C-18),19.55 (C-19),36.65 (C-20),18.92
(C-21),34.08 (C22),26.19 (C-23),45.96 (C-
24),29.28 (C-25),18.92 (C-26),19.13 (C-27),
23.20 (C-28),12.01 (C-29), Lh I % ¥ 5 sk
[12 ] g i AR — 2, MU E kB9 3 4 B-sitosterol

a4 A KR, ESI-MS m/z 417 [M +
H] " ,'H-NMR (600 MHz,CDCIl,) §:3.52 (1H,ddd,
J=20.91,10.43 ,4.80 Hz,H-3),5.35 (1H,dd, J =
5.07,1.66 Hz,H-6),5.15 (1H,dd,J =15.15,8.69
Hz,H-22),5.01 (1H,dd,J =15.17,8.75 Hz, H-
23);”C-NMR (151 MHz,CDCl,) 8:32.39 (C-1),
31.79 (C-2),71.95 (C-3),42.43 (C-4),140.88
(C-5),121.86 (C-6),31.79 (C-7),32.04 (C-8),
50.26 (C9),36.65 (C-10),21.21 (C-11),39.82
(C-12),42.35 (C-13),56.08 (C-14),24.45 (C-
15),29.07 (C-16),56.90 (C-17),12.01 (C-18),
19.55 (C-19), 40.65 (C-20), 21.21 (C-21),
138.46 (C-22),129.39 (C-23),51.38 (C24),
32.04 (C-25),18.92 (C-26),21.23 (C-27),25.96
(C-28),12.41 (C-29), VI b-%¥s 53¢k [ 13 ] i
FEAR—F s ELEY) 4 N stigmasterol ,

EYW S HEK K, ESI-MS m/z 468 [ M +
H]*,'"H-NMR (600 MHz,CDCl,) §:7.36 (2H,t,H-
3',5'),7.26 (3H,m,H-2",6",4"),6.60 (1H,s, H-
8),6.49 (1H,s, H-5),6.34 (1H,ddd,J =6.5,
10.2,17.0 Hz, H-3),5.34 (1H,dt,J =1.4,10.2
Hz,H-2b),5.06 (1H,dt,J =1.5,17.2 Hz,H-=2a),
4.87 (1H,] =6.5 Hz,H-4) ,3.86 (3H,s,9-0CH,) ,
3.78 (3H,s,6-0CH,) ; "C-NMR (151 MHz, CDCI,)
8:171.08 (C =0),21.33 (CH,C =0),39.27 (C-
1),23.52 (C-2),80.94 (C-3),37.69 (C-4),55.28
(C-5),18.17 (C-6),32.51 (C-7),40.89 (C-8),
47.54 (C-9),38.05 (C-10),22.86 (C-11),122.54
(C-12),143.59 (C-13),41.54 (C-14),27.66 (C-
15),25.92 (C-16),32.43 (C-17), 46.55 (C-18),
45.82 (C-19),30.67 (C-20),33.78 (C-21),36.98
(C-22),28.04 (C-23),17.13 (C-24),15.39 (C-
25),16.67 (C-26),23.59 (C-27),29.72 (C-28),
33.07 (C-29),23.39 (C-30), LI I %4 5 ik
(1441 B A B, B EEY S H B-amyrin
acetate .

&Y 6 HEK K, ESI-MS m/z 498 [ M +
H]*,'H-NMR (600 MHz,CDCl,) §:0.84 (3H,s,H-

23),0.86 (3H,s,H-24),0.87 (3H,s,H-25),0.90

(3H,s,H-26),0.92 (3H,s,H-27),0.93 (3H,s,H-

28),1.12 (3H,s,H29),1.18 (3H,d,J =22.51

Hz,H-30),2.33 (3H,t,J =7.46 Hz, H2") ,4.49

(1H,m,H-3),5.26 (1H,s, H-12); "C-NMR (151

MHz,CDCl,) 6:39.62 (C-1),23.73 (C-2),81.32

(C-3),38.40 (C4),55.62 (C-5),18.53 (C-6),

32.81 (C-7),41.26 (C-8),47.88 (C-9),37.29 (C-

10),23.73 (C-11),122.86 (C-12),143.88 (C-

13),41.91 (C-14),26.25 (C-15),27.50 (C-16),

32.70 (C-17) ,46.91 (C-18),46.14 (C-19),31.00

(C-20),34.43 (C-21),38.02 (C-22),27.97 (C-

23),17.00 (C-24),15.73 (C-25),17.00 (C-26),

25.77 (C-27),28.37 (C-28),33.40 (C-29),23.85

(C-30),171.49 (C-1"),34.12 (C-2"),32.27 (C-

14'),21.65 (C-15"),14.47 (C-16"),29.40 (C-3'-

13") o DA EHUE 5 3CHR [ 15 ] e il He A — 3, i s e

&%) 6 ) B-amyrin-3-palmitate ,

G 7T B AR Y &, ESI-MS m/z 470
[M+ H]J]" ,'"H-NMR (600 MHz, CDCL,) &:5.27
(1H,t,J =3.55 Hz,H-12) ,4.49 (1H,dd,J =9.43,
6.55 Hz,H-3),2.80 (1H,dd,J =13.74,4. 18 Hz, H-
18),2.04 (3H,s,COCH,),1.12 (3H,s, H27),
0.93 (3H,s,H-25),0.92 (3H,s,H-30),0.90 (3H,
s,H29),0.86 (3H,s,H-24),0.84 (3H,s,H23),
0.74 (3H,s,H-26) ; °C-NMR (151 MHz,CDCl,) §:
40.85 (C-1),23.45 (C-2),80.86 (C-3),37.99 (C-
4),55.21 (C-5),18.10 (C-6),33.71 (C-7),39.20
(C-8),47.48 (C9),37.62 (C-10),23.32 (C-11),
122.48 (C-12),143.52 (C-13),41.48 (C-14),
27.59 (C-15),23.51 (C-16),46.47 (C-17),41.48
(C-18),45.76 (C-19),30.60 (C-20),36.92 (C-
21),32.37 (€-22),27.97 (C-23),16.59 (C-24),
15.32 (C-25), 17.10 (C-26), 25.84 (C-27),
183.70 (C-28),33.71 (C-29),23.45 (C-30),
170.98 (COCH,) ,21.26 (COCH,), DL I %#i 53
Bk (16 ] il B A — B0, R B G 7 3-acetoxy-
oleanoic acid,

[&&xmk]

[ 1] Kirtikar K R,Basu B D. Indian Medicinal Plants[ M ].
Dehradun ; International Book Distributor,2005 . 824.

[ 2] Saha$S,Shilpi J A, Mondal H, et al. Ethnomedicinal,
phytochemical ,and pharmacological profile of the genus
Dalbergia L. ( Fabaceae) [ J] .Phytopharmacology,

. 45 .



523 455 20
2017 410 A

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 23, No. 20
Oct. ,2017

[3]

[4]

[5]

[6]

[7]

2013,4 (2):291-346.

Niraimathi V, Sundaraganapathy R. In wvitro anti cancer
activity of various fractions of hydro alcoholic extract of
Dalbergia latifolia Roxb [J]. Int J Phyto,2014,5 (4) .
272-283.

Niraimathi V,Sundaraganapathy R. Comparative study of
phytochemical and in vitro anticancer activity of hydro
ethanolic extract of Dalbergia latifolia Roxb and canna
indica linn [J]. Int J Bio Pharma Res,2014,5 (3):
261-265.

Khalid M, Siddiqui H H, Freed S. In-vitro assessment of
antioxidant activity of Dalbergia latifolia barks extract
against free radicals [ J]. Am-Euras J Sc Res,2011,6
(3):172-177.

RAO M M, Seshadri T R. Components of the heart wood
of Dalbergia latifolia [ ]J] . Tetrahedron Lett, 1963, 4
(4):211-215.

Donnelly D M X, Criodain T O, O’Sullivan M.
species;  XV. Dalcriodain, a
neoflavanoid [ J]. Proc R Ir Acad, 1983, 83B. 39-48.
Stocker I, J. Das

Dalbergia binary

Freudenberg K, Porter
Kondensationsprinzip der Catechin Gerbstoffe [ J]. Eur J
Inorg Chem,1957,90 (6) : 957-962.

Dhingra V K, Mukerjee S K, Saroja T, et al. Chemical

. 46 -

[10]

[11]

[12]

[13]

[14]

examination of the bark and sapwood of Dalbergia
latifolia [ J]. Phytochemistry, 1971,3 (10): 25-51.
Sasmakov S A, Putieva Z M, Kachala V V, et

al. Triterpene glycosides of Zygophyllum
eichwaldii. T1. structure of zygoeichwaloside I. [ J]. Chem
Nat Compd,2001,37 (4) . 347-350.

Prachayasittikul S, Suphapong S, Worachartcheewan A,
et al. Bioactive metabolites from Spilanthes acmella Murr
[J]. Molecules,2009, 14 (2): 850-867.

CHANG Y, CHANG F, WU Y. The
Lindera glauca [J].J Chin Chem Soc,2000,47 (47) .
373-380.

LIU H, LIAO H, YUAN K. Chemical

constituents of

constituents
contained in Aeschynanthus moningeriae [ J].J Chin
Med Mate,2012,37 (13) : 1963-1967.
WEI W, FAN C L, WANG G Y, et al. Chemical
constituents from Ficus pumila [ J]. China Tradit Herb
Drugs,2014,45 (5): 615-621.

BRI WBP, 5 S R H F AR E RS (T ]
FrZft,2015,38 (2) :290-293.

LI LJ,DU P,ZHANG P, et al. Chemical constituents in
leaves of Ilex ficoidea [ J].China Tradit Herb Drugs,
2013,44 (5): 519-523.

[REHRE BWEM]



