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Two new dalbergiphenols from Zhuang medicine Dalbergia rimosa Roxb
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Abstract: Twelve compounds were isolated from the ethyl acetate fraction of the 80% aqueous ethanol extract
of the roots and stems of Dalbergia rimosa Roxb. by silica gel, MCI, Sephadex LH-20 column chromatography,
and semi-preparative HPLC. Their structures were identified by spectral analysis such as UV, IR, MS, 1D/2D NMR
and by comparison with literature information as dalbergiquinol A (1), dalbergiquinol B (2), R-(-)-3'-hydroxy-2.,4,5-
trimethoxydalbergiquinol (3), neokhriol A (4), mucronulatol (5), (3R)-7,2",3'-trihydroxy-4’-methoxy-isoflavane (6),
isomucronulatol (7), (35)-violanone (8), 3'-O-methylviolanone (9), eryvarin M (10), (+)-a,3,4,2',4"-pentahydroxydi-
hydrochalcone (11) and (-)-butin (12). Compound 1 and 2 are new compounds, and compounds 3-12 were isolated
from this plant for the first time. Compounds 1, 2, 4, 6, 8, 11, 12 showed good scavenging effect on DPPH free
radical.
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Figure 1 Chemical structures of compounds 1-12

MS % 5> T B 76 m/z: 301.107 6 [M-H] ™ (Caled
for C,,H,,0, 301.107 6), #fE M iZ b & ¥ 114> 750N
C,H, O, it HIHLAMAMEJ 9. 1541 'HNMR i
(ED o, HEXHIS AR TFES: 9,665 (1H, d,
J=8.1Hz), 6.57 (1H, d, J = 2.1 Hz), 6.46 (1H, dd, J =
8.1, 2.1 Hz), 6.63 (1H, s) #16.48 (1H, s), &7 25 ¥y h 17
A 1,3,4- = BUREIR AT — AN 1,2,4,5- V0 BUAC 2K IR,
I HSQC 15 4% 2 & AT A B B A5 5 43 ol L BILAE - o
115.4, 116.9, 120.9, 115.2 1 101.7; §, 6.19 (1H, ddd,
J=17.0,10.2, 6.7 Hz), 5.09 (1H, dt, J = 10.2, 1.7 Hz),

Table 1 'H NMR (500 MHz) and “C NMR (125 MHz) data of
compound 1 and 2 in CD,0D

No. 5 1 5 5 : s
H C H C
- 1241 - 1230
2 - 153.1 - 149.7
3 648 (IH,s) 1017 645 (1H, s) 102.1
4 - 1443 - 143.4
5 - 1426 - 1502
6 663 (IH,s) 1152 6.59 (1H, 5) 116.0
7 487(IH,d,J=6.7Hz) 478 491 (1H,d,J=65Hz) 47.7
8 6.19(IH,ddd, /=170, 1427 620 (1H, ddd, /= 1425
10.2, 6.7 Hz) 16.9,10.2, 6.5 Hz)
9 5.00(IH,dtJ=102, 1159 5.10(1H,dtJ=10.2, 115.5
1.7 Hz) 1.7 Hz)
4.84-4.80 (1H, m) 4.87-4.83 (1H, m)
T 1366 - 136.5
2 665(IH,d,J=8.1Hz) 1154 667 (1H,d,J=8.1Hz) 116.0
- 146.8 - 144.4
g - 1459 - 145.9

5 657(1H,d,J=2.1Hz) 1169 6.61 (1H,d,J=2.0Hz) 116.9
6 646(1H,dd,J=8.1, 1209 649 (I1H,dd,J=8.1, 121.0

2.1 Hz) 2.0 Hz)
2-OCH, 3.65 (3H, s) 56.7 3.75 3H, s) 56.5
4-OCH, - - 3.66(3H,s) 577

5-OCH, 3.70 (3H, s) 574 - -
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4.84~4.80 (1H, m) f14.87 (1H, d, J = 6.7 Hz) &= 7
T AR — MR 3R v By, A HSQC 5 4k 2 B A1 1AH
N BRAT = 53 0l B AE - 6, 142.7, 115.9 A1 47.8, i i
'H-"H COSY 1 72 H-8/H-9 AH G HE— I S 1 M T4 2%
FBMAAE, BBXHH2AMHEEEARFE5: 0,
3.70 (3H, s) A13.65 (3H, s), FI F HSQC 154k 2 e/ TAH B
(A 5 0 BRAE: 6. 57.4F156.7. LAPI1 °C NMR
W ERD P RR T 1ITARE S, Kb S 7RG T .
TR IAF 5 V1A B AE 5 A 2 A4S F AR R (S
5. HMBCH# (K2) 16, 4.87 16, 124.1.153.1.115.9,
142.7.136.6.120.9 0%, i & P A~ 28 38 o I 79 ik 0
$; 6, 3.65 Fl 6. 153.1.5,, 3.70 F1 5. 142.6 AH %, i3 C-
2.C-5 97 A AR HCR . DA BT D BE N [aly
+22.4 (¢ 0.05, MeOH), i i TDDFT ECD it 5 5 5256
ECD X bb (1 3) e LAt R 78 426 LL BB
B, Bt & IS5 R (7S)-4,3",4"-trihydroxy-2,5-
dimethoxydalbergiquinol, iy % A % 24 35 1} A (dalber-
giquinol A).
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Figure 2 Structure and key HMBC correlations of compound 1
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Figure 3 Experimental and calculated ECD curves of compound
1and2
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C,,H,,0, 301.107 6), M %L &% 7> 1 Xy C,H O,
THRHAMRIE 9. a2 'THNMREE (1) 1, 75
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HUR IR IR A — > 1,2,4,5- DY B R 3R, FI F HSQC B 4%
FEATA BB B AE 5 5l AR 6. 116.0, 116.9,
121.0, 116.0 F1 102.1; 6, 6.20 (1H, ddd, J = 16.9, 10.2,
6.5 Hz), 5.10 (1H, dt, J = 10.2, 1.6 Hz), 4.87~4.83 (1H,
m) M14.91 (1H, d, J = 6.5 Hz) #2720 T — NG
PR B, R HSQC i85 4% 2 B ATTAH B 1 B 15 5 43
HBLAE: 5. 142.5, 115.5,47.7. 37 X H B 2 4 H A 3
AR T1E5: 6, 3.75 (3H, s) 13.66 (3H, s), FI F HSQC
PR B S AR R B AS 5 2 3 RATE: 6. 56.5F157.7.
A2 P"CNMR B (R 1) HER T 17 40ME S, H
AE TAFERE T TR EERRAE 5 1A RS
SRR EAE S . @i HMBC i (K 4) 7] A1,
5, 4.91 19, 123.0.149.7.116.0+ 136.5. 121.0 # %, Hfi
SE PN R IR I8 M T, O, 3.75 F1 5. 149.7 AR
0y, 3.66 T 6. 143 .4 5%, € H A B IUARAE C-2.C-4 i
B Eo MAEHEEEN [a] -26.8 (¢ 0.05, MeOH), il
ik TDDFT ECD it %5 5256 ECD % Lt (& 3) s it 3L
At RN 7S, LA UL BB, B e AT 2 S5
N (78)-5,3',4'-trihydroxy-2,4-dimethoxydalbergiquinol,
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Figure 4 Structure and key HMBC correlations of compound 2
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PAE S ¥0 1~12 % DPPH 5 £ 2 138 [ € 7 %8 5
PUAME TEREAT PO S5 R BoR, ML & ) s
RUFIIPUAAIEYE (R 2), "IN R P TR
A SRS H K -

LI ER Sy

Agilent G6230 2 K47 I [ i 154X (3% H Agilent 24
w]); 41 & 75 AVANCE TIT 500 MHz B % i 44 9% 95 35 A%
(7 [ Bruker 2 ); ZEER K /K NICOLET iS10 ! Hr 40
414X  Hypersil GOLD™ C, k% (250 mm x 10 mm,
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Table 2 Antioxidant activity of compounds 1-12 (n = 3). "-"

indicates no activity. Vitc: Vitamin C

Compd. IC,/ug'mL’" Compd. IC,/ug'mL"
1 11.03 £0.08 8 117.50+0.19
2 42.17 £ 0.28 9 -
3 - 10 >500
4 75.15+0.20 11 64.03 +£0.78
5 >500 12 18.37 £ 0.01
6 29.24+0.21 Vite 11.99 £0.17
7 — — —

5 pm) (3% EH 8B IR A F]); B E# LC-20AR. 5
LC-2030 PLUS 2 i1 &40 AH (1543 L 533 UV2401PC 24
AN T] DL 4 O 6 AN (H A B3 A F]); Autopol VI i
AL (35 EEHE A ), V100 B kit A (JE E B
F P EE /2 5]); BP211D B HL 73 A7 R (4 [ 35 % F)
#r 23 w); Multiskan Sky 1530 74 4= 9 K i br X (3%
Thermo Fisher Scientific 24 #); Ji€ ¥ 2% & 1 (EYELA
OSB-2100.0SB-2200, I % B %5 A IR A #]); ZF-6
B = 8 A o B A (B 32 IS FHE A BR 4 wl); CHP
P20 /NI iR (H AR =350 5% A wl); LH-20 #2424 2%
PE LG (Sephadex LH-20, 3% [ Pharmacia 24 7]); £
WERERR (100~200 H, i H, E 254 B 40 538755 BR
oAl FEES T E AR (50 mm x 100 mm %%, B iE 4L
TAHMRA A, FEE O (B354, Fisher B A IR 2
A, L-PUIA MR (Vite) (ZEFE > 99%, g3 wi kA= 1k
BHE AR A A, 1,1- = 2K B -2- = [ JL 2K (DPPH, 4fi
& > 98%, 3 [ Sigma A wl); Bt F MR 735 9 43 #r
al (PR RHE A IR A R
1 #BSESE

% 2431 38.0 kg, LA 10 1% & 80% 2 % 1] i 3 &
(271541 hy, ok BSOS 704 202 8 (1.84 kg). HUEIR
B (1.64 kg), INid& &K BTF 5, 1K A g (60~
90 °C)\ LR LT 1E T B AL HL, 3ol RSO 1) s A3 31
B AR B (36.0 g), LR LEEHALRE (1794 ¢),
IE TSR E (504.9 g) FIKFAIRE (873.0 g).

LR eI ATIR & 145.0 g, ZRERAE i/ 5,
A1 k- 2R 2.1 (1002042021105 1.5:1.2:1.0:1) B
FEBE, 15 7 N5 (Fr.l~Fr.7). Fr.4 (7.5 g) 4 MCI
FE I (FFEE-/K, 30:70~100:0) & 5 ¥, 159 N4
73 Fr.4-1~Fr.4-9. Fr.4-4 (2.8 g) LAREE HAE (a1 (&
- ER, 100:0~5:1) B B ¥EMLAS 5 N4 5 Fr.4-4-1~
Fr.4-4-5. Fr.4-4-1 (0.3 g) £l 2% s 8500 (R EE-K,
50:50) 2ifb &4 3 (¢, = 50.5 min; 29.2 mg); Fr.4-4-3
(1.0 g) 2 - il 25 = RO (W F-0K, 48:52) 4lifk 131k
A7 (t, = 28.3 min; 8.8 mg). Fr.5 (21.0 g) & MCI
(FEE-7K, 50:50~100:0) B FEBEL, & I 154207

Fr.5-1~Fr.5-15. Fr.5-6 (0.6 g) £t/ HA: (i (&A-A
B, 502 1~4:1) B EEPEREAT 5 N2 5) Fr.5-6-1~Fr.5-6-5.
Fr.5-6-4 4 Sephadex LH-20 (G {j—H %, 1:1) A i 5
W43 6 A~ 2 4y Fr.5-6-4-1~Fr.5-7-4-6. FL i Fr.5-6-4-3
222 1] £ 3 RO (T -0.1% LR, 42:58) 4r B 4lifk
B & 4 (1, = 40.7 min; 8.6 mg) % 2 il £ = 0
(LJE-0.1% 2.1, 23:77) R4 3L & 10 (¢, =
38.8 min; 2.0 mg), 1t & ¥ 8 (t, = 42.7 min; 12.4 mg);
Fr.5-6-4-4 2 V-1 £ = RO (4 WE-0K, 25:75) itk
AN (t, = 48.4 min; 20.2 mg); Fr.5-6-4-5 2 -1l %
RO (FEE-0.1% .18, 42:58) 4r B aifb 154 &9 6
(t, = 31.2 min; 18.6 mg). Fr.5-7 (1.0 g) 1 A EEHR
45 ih, P& S RO (R EE-K, 53:47) aifb B4 &
)5 (t, = 15.3 min; 25.6 mg). Fr.5-8 (2.0 g) &k H
KRS (- 2R O R, 31 1~2:3) BEEEBEL, KX
E 457N Fr.5-8-1~Fr.5-8-7. Fr.5-8-1 4 4%
FRORR (R EE-K, 48:52) AiL 13tk &9 (1, = 33.6
min; 26.0 mg). Fr.6 (28.5 g) & MCIE: il (FFEE-K, 30
170~100:0) B Ve, & 743 12 20 9) Fr.6-1~Fr.6-
12. Fr.6-6 £ HAE (il (& 05—, 50:1~15:1)
B BT i 75 9 AN 4H 43 Fr.6-6-1~Fr.6-6-9. Fr.6-6-5 (0.05
g) 21l & S BORAR (S5 -K, 24:76) 7 B 40454k
&2 (t, = 31.6 min; 16.7 mg). Fr.6-6-9 (0.3 g) £ Sep-
hadex LH-20 (G5 - FH B, 101) DL - il £ s 2GR AH
(HEE- 0.1% LR, 30:70) /- S AL S &Y 11 (¢, =
19.8 min; 1.0 mg), L5412 (¢, = 30.3 min; 14.6 mg).
2 MEWNEH—EMRDPPHEHE

Z 2O 7 VR IR RS AR 1B 2, LA B % DPPH,
Bl 5% 0.1 mmol-L"' DPPH W7 4%, BES6 /A 5k £ H o 1
FAR AL A5 V0¥ file T DMSO H, B B 1 R 41 i B9 P
HH . BBHLS0 nL — FF1HR FE AL A 103 TR B 14 0 e
WM 96 FLAR Y, B 1A &AL N 150 uL DPPH
P, TR AT, IR R A 30 min, [N 5E AT G TR
K 517 nm AL I 5E FWR O RE 4, DU AR i 4 AH (5] 3%
FIRZ N R A, L-DUR MR AR 9 BH M JE, AN
SPAT I E 3 K5 BCES5MA, 05 5R %% = (4,-4,) / 4,
100% TH SR &6 DPPH [ H BR 78 R 2, FH 2P B0 il ik
FE (IC,,) Fontb &%t DPPH H H 5 115 bR g
3 SFHLE

wEH1  EmaR (P, [a]y +22.4 (c 0.05,
MeOH); UV (MeOH) 4__ (log &): 203 nm (4.75).225.5 nm

(4.19).289 nm (3.88); IR (KBr) v__: 3 397.2 936.2 838

1603.1510.1449.763 cm”. ESI-MS m/z 301 [M-H];
HR-ESI-MS m/z 301.107 6 [M~H]" (Calcd for C,,H,,0,

301.107 6); 'H NMR (500 MHz, CD,0OD) #1"C NMR
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(125 MHz, CD,0D) %4 WL 3% 1.

EW2  EEMWR (TE), o]y -26.8 (¢ 0.05,
MeOH); UV (MeOH) /. (log £): 203 nm (4.74).220.5 nm
(4.29). 287.5 nm (3.84); IR (KBr) v, : 3 424.2 937,
2 837.1 6101 515.1 448.763 cm™; ESI-MS m/z 301
[M-H]"; HR-ESI-MS m/z 301.108 1 [M-H] (Calcd for
C,H,,0, 301.107 6); '"H NMR (500 MHz, CD,0D) Al
“C NMR (125 MHz, CD,0D) %4 L% 1.

wEM3 HEMAE, ESI-MS m/z 299 [M-H], 4
TN CH, 0, ZLEPII'HNMR (500 MHz, ace-
tone-d,) F1°C NMR (125 MHz, acetone-d,) ¥ # 5 3
HRUTY R-(-)-3'-hydroxy-2,4, 5-trimethoxydalbergiquinol
FEAR—F

a4 wER (FE), ESI-MS m/z 285 [M-
H], 7 TN CH,0, ZWEYIHNMR (500 MHz,
CD,0D) fi1'*C NMR (125 MHz, CD,0D) %4k 5 SC#k™
) neokhriol A JEA— %,

wEMSs HEERE & (WE), ESI-MS m/z 301
[M-H]", 4 F: N C,H,O,. %A YK 'HNMR
(500 MHz, acetone-d,) F1'°C NMR (125 MHz, acetone-
d,) Fds 5 SCERP 1) mucronulatol JE A — 3

weate AR (HFEE), ESI-MS m/z 287 [M-
H], 5T~ C,H, 0, ZWAYIH 'HNMR (500 MHz,
CD,0D) f1*C NMR (125 MHz, CD,0D) ¥{#f& 5 3¢ k™"
(1) (3R)-7,2' 3'- =2 J -4 W L R i i A — 3.

WEMT R AR A, ESI-MS m/z 301 [M-H],
7y 7N C L H O A& 'H NMR (500 MHz,
CD,0D) f1"°C NMR (125 MHz, CD,0D) % #i 5 <
R S A R O I A — B

a8 KAk, ESI-MS m/z 315 [M-H], 7
¥ XA~ C,H,O. ZMAEYH'H NMR (500 MHz,
CD,0D) F1"C NMR (125 MHz, CD,0D) %4} 5 SC#k"™
) (35)-violanone FE A< — £,

wEaW [k AR, ESI-MS m/z 329 [M-H], 7
TN CH, O ZAAPI'H NMR (500 MHz, ace-
tone-d,) f1°C NMR (125 MHz, acetone-d,) ¥4 5
#RPIH) 3'-0-methylviolanone 3 A —F( .

& 10 HEW K, ESI-MS m/z 315 [M-H],
7y 7N C L H O A 'H NMR (500 MHz,
CD,0D) 1 "CNMR (125 MHz, CD,0OD) % # 5 SC k"
] eryvarin M 24—,

&1 FHAk K, ESI-MS m/z 289 [M-H]",
7y 7N CH 0 ZME ) 'H NMR (500 MHz,
CD,0D) f1"°C NMR (125 MHz, CD,0D) % #i 5
BRI (£)-a,3,4,2',4'-pentahydroxydihydrochalcone 3

AR

wEW12  F AR, ESI-MS m/z 271 [M-H],
5y 3N CH,,0,. ZAL &P 'H NMR (500 MHz,
CD,0D) #1"”C NMR (125 MHz, CD,0D) % #i§ 5
BRI (-)-butin FE A —F

B & DTBK: 7 6 A2 A0 L4 AR ST EEAT SR 00 | 45 1 48 8 AN
BEGIROC, AR B MR AR P B HEAT S 06 R R DT
SCUG AT S VR 5 5 AR STHE SR ) #4225 1 18 9 AR SCHY
FEF A AR, 55T S0 ) AR BT HE R A SO R I Fi i
A SCHIIE FIE AR &, SR T S0 Bt G g A A
FFEEL, I & e -

S PrA & 275 A AEAE R 2 0 R
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