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A new cinnamylphenol from stems of Dalbergia pinnata
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Abstract: Objective To study the chemical constituents and their anti-inflammatory activities from the stems of Dalbergia pinnata.
Methods The constituents were separated and purified by various column chromatographic technologies (silica gel, Sephadex
LH-20, ODS column chromatography) as well as HPLC. The structures were elucidated by MNR, MS and IR data. All compounds
were evaluated for their inhibitory activity against LPS-activated NO production in RAW 264.7 cell model. Results Four
compounds were isolated and identified as dalberatin F (1), 2-hydroxyisomucronustyrene (2), isomucronustylene (3) and dalberatin C
(4). Conclusion Compound 1 is identified as a new cinnamylphenol, and compounds 2—4 are isolated from this plant for the first
time. Compound 1 exhibits inhibitory effect on NO production in LPS-induced RAW 264.7 cells, with the I1Cso value of 23.6 umol/L.
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W E NS F (dalberatin F, 1), 2-323E oot %
TG 95&7 K (2-hydroxyisomucronustyrene, 2).

SRR J) G A (isomucronustylene, 3) Al
IS C (dalberatin C, 4), ARSI WK 1.
HA e 18 LA RER R EY, 1hE
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2~4 NEIRMNZHEY T EFE . WINGIEPFN R
W, k& 1 BRABFRT RGN, X HEZ b
(lipopolysaccharide, LPS) %S/ RAW 264.7 4Hfiuf
A (NO) s HHMRIfER, HpEEommk
J& (median inhibition concentration, 1Cso) >4 23.6 pmol/L.
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Fig. 1 Chemical structures of compounds 1—4

1 NE5HH

Bruker AV i S %ML IR{Y 400 MHz (Hfit:
Bruker A ]); Bruker Tensor-27 {d BLiH-A8 427 4h ok
WA (#5[E Bruker A7) ); AB SCIEX Triple TOFTM
5600* PUHRAT- CAT IS (B R BB (SEE AB BTG A
A]D; LC-100 il s i AH A R FEREFAX
WHRATFD.

FEGERER (100~200. 200~300 H, &
AT ) TLC A HTHERRHR (GFosse, fHIEBR 2
A]); Sephadex LH-20 i S BE#ER (H A GE RIT4E
F1); RP-CigFEfiR (Fuji, 40~75mm, HAHHIH:
B LR ARAFD; FEE (g, JbtdEsast
HAERATD; AhEE. BN, =S, HiE
i, RESCERFIAFD.

RIHFEAE 256 T 2017 45K A 4 PR K Bk
HEEMP L, G5 N BEAREK S e
NEREE S YR S D. pinnata (Lour.) Prain
MZE, B (201709) LRAFAE] MR EEZGKF 2y
b2 SR =
2 RESSE

R TSR 18 kg, FrRE, F 160 L RS
JEFRE 3 IR, G HFHREUR, B R RS SR E
9.2 kg, HtItr 1.8kg, M/KIRE, H =& HFHEEEL
3 (25LX3), WEHkLifHiE 8359, LIREL
RERCAE I, =& H -l (80 1 1~1: 1) BiE
Belit, & TLC /i &9, 1931 6 1415 (Fr. A~F).
Hp, Fr.B (14 @) SERAFE A, filbE-Eig o
fig (7:1~1:1) BAFEGM, 15 4 45 Fr.B-1~
B-4. Fr. B-2 % Sephadex LH-20 k:faih [= 5 H k-
FI (1 1) e, 435 Fr. B-2-1~B-2-5, Fr. B-2-2
KA %8 HPLC 4 & [FEE-7K (70 2300, 2

mL/min] ¥, #4b&% 4 (53 mg). FrB-2-3 4
ODS F:fai, HIEE-7K (60 : 40) Hefii, B4b&4) 3
(19 mg). Fr. D (18 g) &fEfkEtrit, ik-KE
ROWE (91 1~1:1) BEWEM, 18 3 N Fr.
D-1~D-3. Fr. D-2 & Sephadex LH-20 ¥ a1 [ =4
FRGE-FECL - DGR, 456 )48 HPLC 73 &g [
fE-/K (751 25), 2mL/min], 34L& 1 (41 mg).
Fr. D-3 4 ODS #:tai, HIEE-7K (60 : 400 Plit,
ka2 (27 mg).
3 HHEE

EY 1. A EHRY); HR-ESI-MS i 2
N HHES> T B 7K m/z 325.104 3 [M+Na]* (i+51E
325.104 7, Ci7H180sNa), #EnrTHN Ci7H180s,
THERBRIE R 9; H IR ek B A 2L (3292
cm™) FIZEIR (1619, 1592, 1504, 1462 cm™) H%F
FEWR W H- 1 13C-NMR i W3 1.

H-NMR & R 3 MR A (S 5 ok 8.78 (1H,
s), 8.62 (1H, s), 8.56 (1H, s); 2 HZKH A F T, HF
016.71 (1H, d, J = 2.9 Hz, H-6"), 6.58 (1H, d, J = 8.6
Hz, H-3"), 6.43 (1H, dd, J = 8.6, 2.9 Hz, H-4") A 1
HABX R4S EAGS, RPUFMELIANL, 2, 5-=
BRI S5H, on 6.66 (1H, d, J = 8.6 Hz, H-5) A1l
6.56 (1H, d, J = 8.6 Hz, H-6") N 1 4LAFALE & 175
FAES, RUEAE 1D 1,23 4- 9B G .
IEAh, H-NMR iR EoRf 2 MHAREES on
3.74 (3H, s, 4-OCHs) #13.71 (3H, s, 2’-OCH3); 141
IS5 on 6.54 (1H, d, J = 15.9 Hz, H-3), 6.18 (1H,
dt, J=15.9, 6.8 Hz, H-2), ARG H0R WA XU N I
XA, B E K, [FITE IH-H COSY i A mf Wi 52
F| on 6.54/6.18/3.37 (M T HIRME AW R, H—P
454 HSQC #)#7, 0w 3.37 (2H, overlapped, H-1)
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£1 k&4 15 1H-F0 3C-NMR (400/100 MHz, DMSO-ds) ##E
Table1 !H-and'*C-NMR (400/100 MHz, DMSO-ds) data of compound 1
AL oC OH WAL ac OH

1 331 3.37 (overlapped) 1 124.4

128.6 6.18 (dt, J = 15.9, 6.8 Hz) 2" 147.0

125.3 6.54 (d, J = 15.9 Hz) 3" 116.4 6.58 (d, J = 8.6 Hz)
1 125.9 4" 114.8 6.43 (dd, J = 8.6, 2.9 Hz)
2' 146.1 5" 149.9
3 139.4 6" 111.9 6.71 (d, J = 2.9 Hz)
4 147.4 2'-OCHs 59.9 3.71(5)
5 107.4 6.66 (d, J = 8.6 Hz) 4'-OCHs 56.0 3.74 (s)
6 118.6 6.56 (d, J = 8.6 Hz)

NN EAE S, AN EWZLE DR E
[(E)-CH=CH-CHy-] &i#JFBt. BBC-NMR 3L EIR
A 17 MRS5S, 454 DEPT-135 /0 #raf &, Hrhf
T TAEBES T DBEES . 2 MREERE S
LA EERAE S . @SR, RIS
VI IREREIE RS B 5 2- R R R IS A
F )% (2-hydroxyisomucronustyrene, 2) B4FHL, %
Wz &N LA WEBR R EY .

HMBC i (| 2) iR, 613.71 (2'-OCH3) 5 ¢
146.1 (C-2')<0n 3.74 (4-OCH3) 5 dc 147.4 (C-4") 4>
AL FERI DS, 0n 6.56 (H-6") 5 147.4 (C-4').01 6.66
(H-5") 5 6c 139.4 (C-3') /il H RS, MifiAT
PLAfSE 2 A H A BRI BEIUARAE A 36 -2, C-4'H
C-3'"fii. on6.71 (H-6") 5 ¢ 147.0 (C-2"), 6c 114.8
(C-4"). 616.58 (H-3") 5 dc 149.9 (C-5") 417l
FEAEDG, KU B ¥ 2 ANFRIELE C-2"F11 C-5"4 .
Ak, 643.37 (H-1) 5 6c 146.1 (C-2'), 118.6 (C-6')-
On6.54 (H-3) 5 dc 111.9 (C-6"), 147.0 (C-2"") 434
ARG, £ C-1M5 AMME, C-3/5B
WAHE, MR EY 1o LASE R 2R AL
&W), A NERES F (dalberatin F).

&M 2. B EERHR K. TN
C17H1804; HR-ESI-MS m/z: 309.109 5 [M‘I‘N&]Jr
(C17H1s04Na, 5 309.109 7). H-NMR (400

OH

@OH@S

OH

— COSY
—> HMBC

2 &1 RyXKHEE 'H-1H COSY #1 HMBC 8%
Fig. 2 Key !H-'H COSY and HMBC corrections of
compound 1

MHz, CDCl3) 6:7.31 (1H, dd, J = 7.7, 1.6 Hz, H-6"),
7.09 (1H, td, J = 8.0, 1.6 Hz, H-4"), 6.86 (1H, t, J =
7.7 Hz, H-5"), 6.78 (1H, d, J = 8.0 Hz, H-3"), 6.70
(1H, d, J = 8.4 Hz, H-6'), 6.63 (1H, d, J = 15.9 Hz,
H-3), 6.62 (1H, d, J = 8.4 Hz, H-5), 6.31 (1H, dt, J =
15.9, 6.7 Hz, H-2), 3.89 (3H, s, 2'-OCHj3), 3.88 (3H, s,
4'-OCHs), 354 (2H, dd, J = 6.7, 1.5 Hz, H-1);
3C-NMR (100 MHz, CDCls) 6: 152.7 (C-2"), 146.5
(C-4"), 145.4 (C-2'), 138.8 (C-3'), 131.9 (C-2), 128.3
(C-4"), 127.6 (C-6"), 126.3 (C-1), 125.1 (C-1"),
124.9 (C-3), 120.9 (C-5"), 119.8 (C-6'), 115.9 (C-3"),
106.7 (C-5'), 60.9 (2'-OCHg3), 56.4 (4'-OCHj3), 33.6
(C-1). LA RHE S sCikdhoE — 51, #E i E&Y)
2 N 2-F B AR BT GG

& 3. Bt LERm K. TN
Ci7H190s; HR-ESI-MS m/z: 271.133 3 [M+H]*
(C17H1903, #H571H 271.1336). 'H-NMR (400 MHz,
CDCls) 0: 7.19~7.29 (5H, m, Ar-H), 6.72 (1H, d, J =
8.4 Hz, H-6'), 6.64 (1H, d, J = 8.4 Hz, H-5'), 6.46 (1H,
d, J = 15.9 Hz, H-3), 6.39 (1H, m, H-2), 3.91 (3H, s,
2'-OCHjs), 3.88 (3H, s, 4'-OCHs), 3.54 (2H, dd, J =
6.2, 2.4 Hz, H-1); 3C-NMR (100 MHz, CDCl3) o:
146.5 (C-4"), 145.4 (C-2'), 138.8 (C-3), 137.7 (C-1"),
130.7 (C-3), 129.5 (C-2), 128.5 (C-3", 5"), 127.0
(C-4"), 126.3 (C-1'), 126.1 (C-2", 6"), 119.7 (C-6"),
106.6 (C-5'), 60.8 (2'-OCHjs), 56.3 (4'-OCHs3) 33.0
(C-1). DL EHRE S SClfdhoE — 31, &Y
3 NRRMZE TG IR GG

WEY) 4: TEMIRY . 53T 3N CisHuOs;
HR-ESI-MS m/z: 317.129 8 [M~+H]* (CigH210s, it
HE 317.131 1). *H-NMR (400 MHz, CDCls) &: 6.97
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(1H, dd, J = 7.7, 1.8 Hz, H-6"), 6.93 (1H, t, J = 7.7
Hz, H-5""), 6.82 (1H, dd, J = 7.7, 1.8 Hz, H-4"), 6.69
(1H, d, J = 8.4 Hz, H-6'), 6.63 (1H, d, J = 8.4 Hz,
H-5"), 6.60 (1H, d, J = 15.8 Hz, H-3), 6.37 (1H, dt, J =
15.8, 6.8 Hz, H-2), 3.89 (3H, s, 2'-OCHs3), 3.88 (3H, s,
4'-OCHs), 3.77 (3H, s, 2""-OCHs3), 3.54 (2H, d, J = 6.8
Hz, H-1); 3C-NMR (100 MHz, CDCls) §: 149.1
(C-3"), 146.5 (C-4'), 145.4 (C-2'), 144.4 (C-2""), 138.8
(C-3", 131.6 (C-2), 131.0 (C-1"), 126.2 (C-1'), 124.8
(C-3, 5"), 119.7 (C-6'), 118.2 (C-6""), 114.1 (C-4"),
106.6 (C-5"), 61.7 (2"-OCHg), 60.9 (2’-OCHj3), 56.4
(4'-OCHs), 33.4 (C-1). LA - #¥is 5 ki i — 3506,
s e A 4 NS C,
4 LEVMHIRKENE

FIH LPS 5 FHI/N R ERRgiil RAW 264.7
PR NO RHIAEAL, JE MTT VAL &4 1~4
£ 50 pmol/L FRIVRE T4 RAW 264.7 i dstt. it
—Bi8 1 Griess 26 I NO AE BT, AL &9 1~
4 TLRIENE. Z5RRI, AW 1 X LPS 5314
MR NO Eom i — & V&P, 1Cso A 23.6
umol/L, FHHEZ45M 3 3 ) 1Cs0 79 29.6 pmol/L.
5 itig

AHF TR FH & s 2 85 7 5 B0 AR R
MR AR IS E T A NWER RS, hE
1N L AEED, AW 2~4 NE IR MIZIE
Y AR, LAY 1~4 g T A FREUR
HHIE, B HHRES A AR, MiiAY) 14 LPS #5'F
) RAW 264.7 4R NO o H B il
H, SR HyiRiEEnT e S B SRR B IR AL B A&
A, WIARE— DR A SR T B 1 25
PRSP R LR A o

RBAR AR FERRAEF B R
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