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Study on the chemical constituents of Dalbergiae Odoriferae Lignum
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Abstract: To investigate the chemical components of Dalbergiae Odoriferae Lignum,ten compounds were isolated from its eth-
anol extract by multiple column chromatography ,such as silica gel,Sephadex LH-20,and high-performance liquid chromatog-
raphy. Their structures were elucidated by means of extensive spectroscopic analysis as isopterocarpolone (1), pterocarpol
(2),2'-hydroxy-7 , 4-dimethoxyisoflavone (3),7,4'-dimethoxyisoflavone (4 ) ,3-(4-hydroxy-2-methoxyphenyl ) -7-methoxy-
4H-chromen-4-one (5),(3R)-vestitol (6),(3R)-3,2'-dihydroxy-7,4’-dimethoxyisoflavanone (7) ,medicarpin (8),(6aS,
11aS) -homopterocarpin (9) ,3,9-dimethyl-6 H-benzofuran[ 3 ,2-c ] chromin-6-one (10). Compounds 1,2,4,5,7 were isolated
from D. odorifera for the first time. Compounds 1,6,8 and 9 exhibited more potent a-glucosidase inhibitory activity with ICy,
values of 366.77 + 1.46,113.11 + 0.87,56.21 + 1.01 and 92.63 + 0.91 pwmol/L than that of positive control acarbose
(528.00 = 2.60 wmol/L).

Key words; Dalbergiae Odoriferae Lignum;chemical constituent;sesquiterpenoid ;flavonoid ; a-glucosidase inhibitory activity
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) ; Autospec 300 JiFEAY (FEE VG A ]) ;UV-2550
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JEIEAX (3 Thermo 23 ] ) ; MOS-500 [&] — €4, ;4%
X (25 Biologic 242 ] ) s MCP 5100 Jig St A% ( B8 1 |
Anton Paar /A W) ) 3 ZHE 1260 437 714 /25 3500 AH €5,
TEAX ZHEAE 1260 24 i 25 2 15 O 3542 (SE
LHACRHEA R A s HEE kR G (200 ~ 300
H .60 ~80 H ) i 2 2 M7 ik I A (75 516 AL T
J7) ; Sephadex LH-20 %5 2 ¥ BE it (8 F Merck 2y
Al ARG (53 0 e s B A PR | ) 5%
AL E = AR G (R RERHER A
BRAT]) 5 g 2l PR B (R T R A BR S /) 5 Tl
PR (S E AR T ) 5 o 28 W5 1 18 L ) R R %
TS BB -o-D- Wit I 7 4 B 1 (PNPG ) (£ [ Sigma
Chemical 4] ) ; RN (REE THAMLTH
FROY D) s IR S A W — U0 (74 Bl Bk 2 Iy
AR o

1.2 ##

R RS T 2018 41 9 H WK AR AR T,
2 v [ B ARl B 2 B AR A ) AR B SE T R
W% 5% % H L SRR ) N K 75 8 Dalbergia odorif-
era T. Chen , fEiFFR 7S (No. 201816 ) £k T [= 4
Al B2 Bt A A ) AR B SR
1.3 RE#REHEH

FEF(21.0 kg) FH 95% <, % 1242 (3 x 100
LoBRR T RK) IR MR 46 5 15 2 B4R (1 952.0
) KA E) 43 BT K P R R, AR JE AR A
i AP B LR O BEANE T EEAEI, 15 2 4 9
Tk A HY) AP BRI LR LR AE B AN IE T
REZEIY) . LR L BRZEHY) (1 006. 8 g) R FHE ML
AT 0 B (il Ek- 2 FR 4T 20: 150: 1) , 28
WIZENT MR, A IR E] 10 N34 (Fro 1~ Fr.
10) . Fr.3(5.6 g) LRk BeH: Gk (A lk- 21 g
300: 1—53: 1) 5B 495] 6 N4> (Fr.3-1 ~Fr.3-6) .
Fr.3-5(251.4 mg) % Sephadex LH-20 ( 1) 43 5545
| 8 N4> (Fr.3-5-1 ~Fr.3-5-8) . Fr.3-5-1(101.4
mg ) ZRE A O3 (A7 kTN A 1601531 1) 15314k
EM18(2.0 mg) 9(8.4 mg) M 10(17.4 mg), Fr.6
(127.0 g) Z98 s AE 3% (Al - R 8: 10 1)
AYES AL 15 A4 (Fr. 6-1 ~ Fr. 6-15) . Fr. 69
(3.3 g) % Sephadex LH-20 (& f5-FEE 1: 1) , 5705515
) 7 A4 (Fr. 69-1 ~ Fr. 6-9-7) ¥ Fr. 6-9-2(793. 6
mg ) L AT A3 (A1 It - R £l 10: 150:1) 43
B A 1(9.9 mg) F12(8. 1 mg) . # Fr.6-9-
6(359.7 mg) Zetf A £ 3% (S 15 -H B 300: 1—1:
1) Fil Sephadex LH-20 (54 f5-H i 1: 1) 15281454 3
(5.5 mg), Fr.6-10(3.7 g) £ Sephadex LH-20 ( &
Di-FEE1: 1), 280 Fi 4> Fr. 6-10-1 ~ Fr. 6-10-10 , %
Fr. 6-10-7(776.3 mg) Zff A £ i ( 475 -H B 200
:1—1: 1) il Sephadex LH-20 (4 f5-F s 1: 1) 435
FEMEEY) 4(2.2 mg) F5(1.6 mg) . ¥ Fr.6-10-8
(14.5 mg) 2l 25 R FORAH (3% ( Co b, FHBE-IK
60:40) , /A 2MEY 7(3.6 mg, iy, = 41 min)
Fr.6-10-9(131.7 mg) Z8fik ik €233 (5475 - FF it 200
:1—1: 1) FI Sephadex LH-20 ( & {5-Fl 1: 1) 143
5P 6(35.8 mg)
1.4 o-FEEE RIS EENK

K pNPG A A 1 ~ 10 HEAT o- R4
BRI VS PEO7 8 L K 10 L i DMSO 5 fiff A 755
LA (10.0 mmol/L) 5 100 wL @2 2% vh il (pH
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6.8) AR - H AT BRI (2 U/mL) WRA J5 I
A 96 fLAr S E R 3 40,37 CTFIRE 15 min J5
LI A 40 pL PNPG (2.5 mmol/L) , 4k4L00 & 15
min J5 FHEEARAL (405 nm) KOG RE , BAPERIZS A
Xif JECR DMSO, BHPAEX6T JE A B Do , AR 4 LA T 222X
FHEANGIR . AR 7 B0 R S 1 v T
#il 7 500,400 300,200,100 pmol/L, H:Al k& ¥k
FERC A7 200,100 ,50 .25 . 12. 5 wmol/ L, 43 B4
il H 3 g 25 R F-241{E, H] GraphPad Prism
AP 1G5, M8
2 #R
2.1 Z£EE

HEWM 1 EAWRBAA; [«]) +79.0(c
0.10,MeOH) ; UV (MeOH) A, (log &) :245(2.49)
nm; ECD (0. 50 mM,MeOH) A, (Ag) :212 (2.04),
236( +2.09),255( +1.48)nm;IR(KBr) v, 3 427,
2921.1 736.1 649 .1 385 c¢cm '; HR-ESI-MS: m/z
259.166 9 [M + Na]" (caled for C,5 H,, O,Na,
259.164 5),'H NMR (500 MHz, CD,0D) §: 5.87
(1H,br s,H-3),2.44(1H,br d,J = 12.8 Hz,H-5),
2.28(1H,d,J = 16.1 Hz,H-1a),2.19(1H,d,J =
16.1 Hz, H-1b),2. 14 (1H,br d,J = 13.0 Hz, H-
6a),1.97(3H,s,H-14) ,1.69 (1H,br d,J = 13.2
Hz,H-8a),1.59(1H,ddd,J = 12.6,3.3,2.4 Hz,H-
9a),1.49(1H,dddd,J = 12.8,12.2,3.7,3.3 Hz,
H-7),1.45(1H,m,H9b) ,1.39(1H,m,H-8b) ,1. 21
(3H,s,H-12),1.20(3H,s,H-13) ,1. 19(1H,dt,J =
13.0,12. 8 Hz,H-6b) ,0.87 (3H,s,H-15) ;°C NMR
(125 MHz, CD,0D) §:55.2 (C-1),202.2 (C-2),
127.1(C-3),167.7(C4) ,49.1(C-5),25.2(C-6),
50.9(C-7),23.0(C-8),41.1(C9),38.6(C-10),
73.2(C-11),27.7(C-12),26.5(C-13),22.2 ( C-
14),16.9 (C-15), L I NMR %4 # L i )E 5
Kumar 25" H3 58 11 isopterocarpolone F:7Ax—3 (H 5
Khaled 25 45 3% 1) isopterocarpoloneNMR %4 L. 4%
ZREm R, HERECS5~C9 5 isopterocarpoloneils:
H) C-5 ~ CO Wt b2 i #8 25 Hik 1.6 ~9. 1
ppm. ZEGHTLA Y 1 1Y COSY A1 HMBC #2515
SR ), £KUEY 1 1P IE45H 5 isoptero-
carpolone —%{( ,

MAEEY 1 H_5(3-]5,6b = 12.8 Hz) DA ft H-7
Clyg = 12.8 Ha FI'J, 5, = 12.2 Hz) KA A H 5

max

A1 H-5 H-6b  H-7 1 H-8b ¥ 4b T & 7 # . HL 4
H-5/H-7,H,-15/H-8b #11 H-8b/H,-12 Z [a] i) NOE-
SY {55, UL AW 1 i H-5 Al H-7 7EAL& 9 V-
([ —MK o #9284, 1 H-6b (H-8b 5 H,-15 751
(1) 55—k B ARAL, By AT AR NS 1 B AE X )
i1, 5 isopterocarpolone — F, #E M| Khaled (5] 49
B isopterocarpolone Z5 ¥ A 1%, fL-& W 1 HYAHXT
¥ 5 eutyscoparin FU [ ,{H 5 eutyscoparin F ]
Felie B ([l -29.7) il Cotton B4 (A, (Ag):
209(2.53),240(-6.08) ,337(0.85) nm) #H /7 , FHH
fe oy 1R (SR, TR 10S) . 2 1 AL ér
W) 1 5454 B 201 %€ 4 isopterocarpolone , 45 £4) 411 [

2 ffise
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Fig. 1 Key 2D NMR correlations of compound 1

wEw?2 KEMREE; [al) +16.2(c
0.10,MeOH) ; ESI-MS: m/z 261 [M + Na]*.,'H
NMR (500 MHz,CDCl, ) 8:4.81 (1H, br s, H-14a) ,
4.55(1H, br s, H-14b),3.87 (1H, m, H2), 2. 66
(1H,dd,J = 12.3,5.3 Hz,H-3a),1.97(1H,dd,J
= 12.3,11.6 Hz,H-3b),1.82(1H,dd,J = 12.1,
3.4 Hz,H-1a),1.75(1H,d,J = 12.0 Hz, H-5),
1.70(1H,d,J = 13.6 Hz,H-6a),1.63(1H, m, H-
8a),1.58 (1H, m,H9a),1.37(1H, m,H-7),1.30
(1H,m,H-8b),1.25(1H, m,H9b) ,1.21 (6H,s, H-
12,13),1.18 (1H, m, H-1b) , 1. 10 (1H, ddd, J =
13.6,12.3,12.0 Hz,H-6b) ,0. 70 (3H,s,H-15) ;" C
NMR (125 MHz, CDCl, ) $:51.0(C-1),68.0(C-2),
46.6(C-3),148.0(C4),49.2(C-5),24.7(C-6),
49.4(C-7),22.0(C-8),40.8(C9),35.3(C-10),
73.0(C-11),27.5(C-12),27.2(C-13),108.2 ( C-
14),17.3(C-15) . VL F%oda-5 30k il —2%, i

wEW3 HETEEHAK; ESI-MS: m/z 299
[M + H]*_,'"HNMR(500 MHz,CDCl,)§:8.26(1H,
d,J] = 8.9 Hz,H-5),8.05(1H,s,H-2),7.09(1H,
d,J] = 8.5 Hz,H6'),7.07(1H,dd,J = 8.9,2.4
Hz,H-6),6.92(1H,d,J = 2.4 Hz,H-8) ,6.65(1H,
d,J = 2.5,H3"),6.54(1H,dd,J = 8.5,2.5 Hgz,
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H-5"),3.95 (1H, s, 7-OCH, ), 3.82 ( 1H, s, 4'-
OCH,) ;" C NMR( 125 MHz,CDCl,)§:154.7(C-2),
125.0(C-3),178.9(C4),128.0(C-5),115.8 (C-
6),164.9(C-7),104.5(C-8),158.0(C9),117.2
(C-10),113.0(C-1"),158.0(C-2"),99.9(C-3"),
162.1(C4"),107.8(C-5"),130.3(C-6"),55.3(7-
OCH;),55.9(4'-0CH;) Lk _b%cds 5 3cik'™ 4 s
— B RE N 4, T- AR 2 R L T

wEW4 HETEILKHA; ESI-MS: m/z 283
[M + H]".,'"HNMR(500 MHz,CDCl,)5:8.21(1H,
d,J] = 8.9 Hz,H-5),7.92(1H,s,H-2),7.50(2H,
d,J =8.5Hz,H2",6'),6.99(1H,dd,J = 8.9,2.3
Hz,H-6),6.97(2H,d,J = 8.5 Hz,H-3',5'),6.85
(1H,d,J = 2.3 Hz,H-8),3.91(1H,s,7-0CH, ),
3.84(1H,s,4'-0OCH,) ;" C NMR (125 MHz, CDCL,)
5:152.1(C-2),124.8(C-3),175.9(C4) ,127.6(C-
5),114.5(C-6),163.8(C-7),100.1(C-8),157.9
(C9),118.4(C-10),124.2 (C-1"),130.1 (C2",
6'),113.9(C-3",5"),159.5(C4"),56.6(7-0CH, ) ,
55.8(4'-0CH,) . LA b%df 5 3Ciik™ ™ 238 — 2,
YE R T4 - A I R

EWMS HETEILKAK; ESI-MS: m/z 286
[M + HJ]*,'H NMR (500 MHz, CD,0D) §:8. 17
(1H,s,H-2),8.11(1H,d,J = 8.6 Hz,H-5),7. 14
(1H,d,J = 8.1 Hz,H-6") ,7.08(1H,dd,J = 8.6,
2.0 Hz,H-6),7.06(1H,d,J = 2.0 Hz,H-8) ,6.50
(1H,d,J = 2.4 Hz,H-3"),6.48(1H,dd,J = 8.1,
2.4 Hz,H-5"),3.93(1H,s,7-0CH,),3.77 (1H, s,
2'-OCH,) ;"”C NMR( 125 MHz,CD,0D)§:156. 8 ( C-
2),124.1(C-3),178.8(C4),128.2(C-5),116.4
(C6),116.2 (C-7),103.2(C-8),162.7(C9),
113.0(C-10),118.8(C-1"),158.0(C-2"),106. 6 ( C-
3'),159.8(C4'),101.2(C-5"),133.0(C-6") ,56.6
(7-OCH, ) ,55.7(2'-OCH, ) , LA b $¥s 5 SCik"™ 4
T B, MU R 3-(4- 258 2-H A R ) -7-H1 41
HE-AH- 10075410

wEme HEXLEEHA; [ a]) - 17.1(c
0.10,MeOH) ; ESI-MS: m/z 295 [M + Na]*.'H
NMR (500 MHz,CD,0D)5:6.94(1H,d,J = 8.4 Hz,
H-5),6.86(1H,d,J = 8.3 Hz,H-6"),6.39(1H,d,
J = 2.5 Hz,H3"),6.36(1H,dd,J = 8.4,2.6 Hz,
H-6),6.31(1H,dd,J = 8.3,2.5 Hz,H-5"),6.23
(1H,d,J = 2.6 Hz,H-8) ,4.21(1H,dd,J = 10.3,

3.6 Hz,H-2a) ,3.92 (1H,t,J = 10.3 Hz,H-2b),
3.71(1H,s,7-0OCH;) ,3.42(1H,m,H-3) ,2.91(1H,
dd,J = 15.6,10.9 Hz,H4a),2.76 (1H,dd,J =
15.6,5.3 Hz,H4b) ;”C NMR(125 MHz,CD,0D)§:
71.1(C-2),33.1(C-3),31.4(C4),131.2(C-5),
109.0(C-6),160.8 (C-7),103.8(C-8),157.2(C-
9),114.9(C-10),121.4(C-1"),157.5(C-2") ,102. 4
(C-3"),156.4(C4"),105.7(C-5"),128.8(C-6"),
55.6(7-0OCH;) o DUk %dfs 5 ek i 18 — 8, i
YE N (3R) - EEE,

wEW T EEMR; [al) - 18.2(c0.10,
MeOH) ; UV (MeOH) A, (log &) :221(2.74),279
(2.84),315(2.90) nm; ECD(0.25 mM,MeOH) A,
(Ae):210( +5.35),238( +8.78),311( +3.52),
340(-5.20) nm; ESI-MS: m/z 339 [M + Na]*,'H
NMR (500 MHz,CD,0D)é&.7.83(1H,d,J = 8.8 Hz,
H-5),7.38(1H,d,J = 8.6 Hz,H6"),6.65(1H,
dd,J = 8.8,2.4 Hz,H-6),6.50(1H,d,J = 2.4
Hz,H-8),6.44(1H,dd,J = 8.6,2.5 Hz, H-5"),
6.35(1H,d,J = 2.5 Hz,H-3"),4.90(1H,d,J =
11.9 Hz,H-2b) ,4.19(1H,d,J = 11.9 Hz,H-=2a),
3.85(1H,s,7-0CH,),3.73 (1H,s,4'-OCH; ) ;" C
NMR (125 MHz,CD,0D)§:75.1(C-2),75.6(C-3),
192.1(C4),130.6(C-5),111.3(C-6),167.8 (C-
7),101.7(C-8),164.7(C9),114.7(C-10),118.6
(C-1"),156.8(C-2"),103.0(C-3"),162.5(C4"),
105.8(C-5"),129.3(C-6"),56.3 (7-OCH, ), 55.7
(4’-0CH;) ., LI F%¥HE5(3R)4’,7-dimethoxy-2",3-
dihydroxyisoflavanone ™' i JE A — B, Hab, LAY
7 1F 340 nm 1E£AE 171 %) Cotton BN , £F 311 nm fE4E
1EAY Cotton X{ v , 5 sedonan B( A, (6):298 (9.2
x 10%),335(5.2 x 10°)nm) AR, Z Wk &
Y7 BRIy 3R, U E N (3R) 3,2 - R kT,
4'- Z R S R R

WEWMS HEOELEEMA; ol +116.3(c
0.10, MeOH ) ; ESI-MS: m/z 271 [M + H]*.'H
NMR (500 MHz, (CD,),C0)68:8.63(1H,s,3-OH) ,
7.32(1H,d,J = 8.4 Hz,H-1),7.22(1H,d,J =
8.2 Hz,H-7) ,6.58(1H,dd,J = 8.4,2.3 Hz,H-2),
6.45(1H,dd,J = 8.2,2.1 Hz,H-8),6.38(1H,d,J
= 2.1Hz,H-10),6.36 (1H,d,J = 2.3 Hz,H4),
5.51(1H,d,J = 5.7 Hz,H-11a),4.25(1H, m, H-
6a),3.74 (1H, s, 9-0CH, ), 3.59 (2H, m, H-63,
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6a);"” C NMR (125 MHz, (CD,),C0)8:133.0(C-
1),110.8(C-2),160.4 (C-3),104.1(C4),157.6
(C4a),66.9(C-6),40.3(C-6a),120.3 (C-6b),
125.7(C-7),97.2(C-8),161.9(C-9),106.7 ( C-
10),161.7(C-10a),79.4 (C-11a),112.2(C-11b),
55.6(9-0CH,) . DA b %#s 5 SClik™ 418 — 5%, i
Y M B R,

wEMm9 AGILEEMA; [al) +68.1(c
0.10,MeOH ) ; ESI-MS: m/z 285 [M + H]*'.,'H
NMR (500 MHz,CDCl,)8:7.43(1H,d,J = 8.5 Hz,
H-1),7.14(1H,d,J = 8.7 Hz,H-7) ,6.65(1H,dd,
J =8.5,2.5Hz,H2),6.48(1H,d,J = 2.5 Hz,H-
4),6.46(2H,m,H-8,10),5.51(1H,d,J = 6.8 Hz,
H-11a),4.25(1H,dd,J = 10.9,4.9 Hz, H-6«a),
3.79(1H,s,3-0CH,) ,3.77(1H,s,9-0CH, ) , 3. 64
(1H,t,J = 10.9 Hz, H-6B8),3.54 (1H,ddd, ] =
10.9,6.8,4.9 Hz, H6a);"” C NMR (125 MHz,
CDCL,)8:133.1(C-1),109.8(C-2),162.5(C-3),
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Fig. 2 The chemical structures of compounds 1-10 from Dalbergiae Odoriferae Lignum
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