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Abstract: Objective To study the chemical constituents from the ethyl acetate fraction of the 70% ethanol extract from the leaves
of Ormosia xylocarpa and their cytotoxic activities. Methods The compounds were separated by a variety of chromatographic
methods and identified by spectroscopy techniques. The cytotoxic activities were tested by CCK-8 assay. Results Eight compounds
were isolated from the ethyl acetate fraction of the 70% ethanol extract from the leaves of O. xylocarpa, which were identified as
3',4"-dihydroxy-3,5,4',3",5"-pentamethoxy-7,9';7',.9-diepoxy-4,8"-0oxy-8,8'-sesquineo-lignan-propanol (1), genistein (2), quercetin
(3), lupinone (4), B-anulanol (5), epitaraxerol (6), mundulin (7), and oleanolic acid (8). Compound 7 showed moderate inhibition on
HepG2 cells, with a ICso value of 86.34 pmol/L. Conclusion All compounds are obtained from this plant for the first time, among
them, compound 1 is a new lignan, namely xylocarpalignan; Compounds 5—8 are obtained from the Ormosia for the first time.
Compound 7 shows moderate inhibition on HepG2 cells.
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ARIEL. T Ormosia xylocarpa Chun ex L. Chen
HNEEL (Leguminosae) 4.5 J& Ormosia Jacks.tE4),
E R =R AR B E Y, RIREZ SR AR
FE ARG LV, PR AR, KA
A FIRITERZER, 20 g 70 AR, N TIEMR
P A BHIR RN SR R AR TRt
IR E B AR, AT U s e
o AREHFAES T, HArrF. =9, e
GRS Hh [ A M7 R B 7 AR T AR LS 400 hm?,
BTk, MMBEEE. KREATAEKSEE, f
LG Tk DB & H 40~50 4E AL, KM E A
RERIL, NORFFWARLSEW, BFEFEY, MEKE
B FE bR, A BRI F BRI TR DL ARGE
WA — BN TS REDZ AN ER T R SR
P FECS, Fi A A S 41 & R BV BT 140
i e HepG2 AH v 1 o Dy SE 4 I R ANA FH %A
BB, IRAIRFTIAEMEVE S, AT TR
2R G AR AR AL G SR AT
ARG AACNEEE, TR BB S B B2 0T
I AT IR L, WY A E
8 MEEW, aldEEn 347 5H-3,54'3"5"-
H 7,97 ,9- WU -4,8"- 48 -8,8'- (i L A IR 25T
I (3',4"-dihydroxy-3,5,4',3",5"-pentamethoxy-7,9';7".9-
diepoxy-4,8"-0xy-8,8'-sesquineo-lignan-propanol, 1)
PeRlK R (genistein, 2). HitZ & (quercetin, 3).
P A (lupinone, 4). B-FHIEEE (B-anulanol,
5). JHATLFENE (epitaraxerol, 6). mundulin (7)
FIFFHERRR (oleanolic acid, 8). Hiib&# 1 h
RIWSGERHICEY), R NRELER: EW
5~8 HIRMAE @Yt n@Eas, BRI S
Y17 % HepG2 4 H A B fAmfI /I, JuAR3e4r
BT IR IR BE T A B8 Al o
1 MEE5NEE

Bruker AV-400 I BUZHEILARAC (FE[E Bruker
N ;s REFH W2695-QDA 15 R8T B 35X
(S [E Waters 22 5] ); LC-20AP il 5 5 & sloAH %
CCHABEARARD, FEEERENK (LAKE
L THR/AF)D, Sephadex LH-20 #tf (32 HiEH
BT, GFass 2 AR, HEMEER 5
SR TA PRA F]D, PRP-512A K AL A AE (L
HORAEWRE] Do WEE. LM NEga, —&H k.
AIMBEEE S A Hr Al (EZ TR AR, HepG2
p (b E SRR R0, SRR NE (T

5 FF2239, GAEESEAEMBEARITEATD.

FEMT 20199 AR AMEA W BEA T L
A VEAE R S 15 AR L) 1~2 A,
ZEAR AR F IR BE A8 /N X Bl B 25 8 AR AL
= 0. xylocarpa Chun ex L. Chen, A (20190812)
RAFT BRSO R & ) AR @4 mi AR 7T
Ha
2 EEESE

10 kg IFJamt . ke 20 Him, A 10
FEARFRN 70% CBEERAEH 2 ¥k, R 2 h, JET
G IR, WRIRAEISENRE 1.86 kg HL 1.8 kg &
B O, 2.7 kg R RERES, 2071 45
L AR L. B6 95% L IEAEHR 2 ¥k, ZEEUR IR A4
BRI 2.8 (407 @) A1 ZBEREE) .

BER CEE Y (407 g) SRBEREM AR (60~
80 um), PAKK 30%. 50%-. 60%-. 70%-. 95%Z.
B BEEEVERL . 200t TCL Mil& 3153 18 MR
Fr. 1~18. Fr.2 (16.7 g) % PRP-512A K LWL B
fRULZEE- KRG (10%- 30%~ 60%- 90%. 95%
CEE) BHEEVEmL, 53] 17 AN Fr. 2.1~2.17. Fr.
2.8 (6.9 g) % Sephadex LH-20 (HEEVERL) 705,
I TLC k& 9, 153 4 AN Fr. 2.8.1~2.8.4.
Fr.2.8.3 (1.9 g) %4 Sephadex LH-20 (FFEEHEML) 4
5, @ik TLC 5152 3 M43 Fr. 2.8.3.1~2.8.3.3,
Fr.2.8.3.3 (215.9 mg) £ffil# HPLC (Cis, 210 nm,
46% P, 8 mL/min) 2iLA32IMLEY 3 (4.2 mg).
Fr.2.13 (272.7mg) %% HPLC (Cis, 210 nm,
60% HEE, 8 mL/min) 4EAFEIHEY) 2 (3.8 mg).
Fr.2.13.10 (65.3 mg) £#il#& HPLC (Cis, 210 nm,
40% Mg, 3 mL/min) 44043 26E7 1 (2.6 mg).
Fr. 10 (63.9 g) ZSrERAE G Cailik-BER 4
Big 50 0 1~1:0) HATHEEEENL, 53] Fr. 10.1~
10.23. H Fr.10.3. Fr.10.4. Fr.10.7 1 Fr.10.11 Jf
FH i 45 00 S B0 &) 4 (186 mg) 5(70 mg)-
6 (14 ) f18 (500 mg). Fr.10.3.1 (2.9 g) LR
FEEE GE CE-BERE 408 70 © 1) RPN/ 2] Fr.
10.3.1.1~10.3.1.8, HA1 Fr.10.3.1.1 H H iz E 45 5h 75
FLAEY 7T (180 mg).
3 FHEE

A 1: B AR (R EE, 1@id HR-ESI-MS
m/z: 621.230 6 [M+Na]* (i+518 621.230 65), #Af
HIAEXS > F RN 598, 454 'H-NMR. *C-NMR.
DEPT ##iz (& 1) #iE 7+ XN CoH3s01, A
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MM 140 AMDEEE B RZNEYE R (343046
em ) SERFIERIRAE 5 .

'H-NMR %78, u 6.75 (1H, dd, J = 2.0, 8.0
Hz), 6.88 (1H, d, J = 2.0 Hz), 6.72 (1H, d, J = 8.0 Hz)
AN ABX RGTE 50 2 HIHRITELE T ou
6.63 (2H, s), 6.46 (2H, s); 5 MHEIEFE T o 3.76
(3H, s), 3.74 (6H, s), 3.70 (6H, s). 3C-NMR. DEPT
R IR 32 MRS 5, HAEHE 11 ANk (6 153.0,
153.0, 147.6, 147.6, 147.6, 140.0, 137.0, 134.7, 133.7,
132.2 A1128.5); 3 MIEHEHE (& 71.3, 71.0 A
61.9); 1 NMIEHE (& 37.5): 5 MHEAKRE (& 56.0,
56.0, 55.9, 55.9 fi1 55.6). ZAVALEE, HEMZL
HENER R KRR, BS50mibay

F1 &Y 14 'H-NMR 1 BC-NMR £{#& (400/100MHz,
DMSO-dy)

Table 1 'H-NMR and C-NMR data of compound 1
(400/100MHz, DMSO-ds)

{Z308 on oc
1 137.0
2,6 6.63 (2H, s) 103.2
3,5 153.0
4 134.7
7 4.65 (1H, d, J=4.0 Hz) 85.2
8 3.05 (1H, m) 53.5
9 4.13 2H, m) 71.0
Iy 1322
2 6.72 (1H, d, J= 8.0 Hz) 115.2
3! 146.0
4 147.6
5! 6.88 (1H, d, /=2.0 Hz) 110.4
6 6.75 (1H, dd, J=2.0, 8.0 Hz) 118.7
7' 4.61 (1H, d, J=4.0 Hz) 85.2
8 3.05 (1H, m) 53.8
9 3.77 (overlapped) 71.3
1" 128.5
2", 6" 6.46 (2H, s) 106.8
3", 5" 147.6
4" 133.7
7" 2.89 (1H, dd, J= 6.4, 16.0 Hz) 37.5
2.76 (1H, dd, J = 6.0, 14.0 Hz)
8" 4.16 (1H, d, J=2.4 Hz) 83.2
9" 3.42 (overlapped) 61.9
4'-OCH3 3.76 3H, s) 55.6
3, 5-OCHs 3.74 (6H, s) 55.9
3", 5"-OCHjs 3.70 (6H, s) 56.0

buddlenol FU'%), (7R 7'R,7"S,8S,8'S,8"S)-4',5"-dihydroxy-
3,5,3',4"-tetramethoxy-7,9":7',9-diepoxy-4,8"-oxy-8,8'-
sesquineo-lignan-7",9"-diol' AT X LY, K[ 22 5E
T C-4 [& 1347 (-1.4)], C-1"[éc 128.5 (-0.6)],
C-7"[6c 375 (-36.4)], C-8" [& 832 (-6.5)] F
C-9""[&c 61.9 (+0.9)], HEMTE C-7" LRI, 5
YHk C-5'[6c 1104 (-3.9)], C-4' [oc 147.6 (+2)],
C-3'[6c 146.0 (-0.5)]F1 C-2' [Sc 115.2(+6.6) ], FHEM
C-4 IR, C-3 U,

&Y 1 PSS (1) @il 2D NMR 75
ik — B EE . HMBC i iEor (& 2), 6:4.65 (1H,
d, J = 4.0 Hz, H-7) 75l56 137.0 (C-1), 103.2
(C-6) H3%; ou 6.63 (2H, s, H-6) 4%l 5 6c 153.0
(C-5),137.0 (C-1) #HK: &u3.74 (3H, s, 3-OCHs) 4
75 8¢ 153.0 (C-3), 103.2 (C-2) #5%; 6u 3.74 (3H, s,
5-OCH3) 43 %5 8c 153.0 (C-5), 103.2 (C-6) A%,
Su 4.61 (1H, d, J=4 Hz, H-7") 56c132.2 (C-1") #H
¥ 6u6.75 (1H, d, J= 1.6 Hz, H-6') 435 6c 146.0
(C-4"),132.2 (C-1"), 85.2 (C-7") #H3%; ou 6.88 (1H, d,

1 &1 SN

Fig.1 Structure of compound 1

—— H.H'COSY # X\ NOESY
,— HMBCH—>0)

B2 £&% 18 HMBC. 'H-'H COSY #1 NOESY if kY
FEHX
Fig. 2 Key HMBC, 'H-'H COSY and NOESYcorrelations

of compound 1
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J = 2.0 Hz, H-5") 43756 147.6.0 (C-4"), 146.0
(C-3"), 1322 (C-1") #HK; 61 6.72 (1H, d,J = 8.0 Hz,
H-2') 7355 6 146.0 (C-3'), 1322 (C-1), 85.2
(C-7") #5%; &4 3.76 (3H, s, 4'-OCH3) 5 147.6
(C-4") #5%; Su4.16 (1H, d, J=2.4 Hz, H-8") S&c
134.7 (C-4) #H7%; '"H-'H COSY &R, 8 6.75 (1H, d,
J=1.6Hz,H-6') 5 6.88 (1H, d, J=2.0 Hz, H-5") #H
*; 6y 4.61 (1H, d, J=4.0 Hz, H-7") 564 3.05 (1H,
m, H-8") #H3%; 6u4.65 (1H,d,J=4.0 Hz, H-7) 56
3.05 (1H, m, H-8) #H3K: &u 3.77 (overlapped, H-9")
561 3.05 (1H, m, H-8") #H5%; &u 4.13 (2H, m, H-9)
564 3.05 (1H, m, H-8) #H5%; NOESY 7 (K& 2),
61 3.76 (3H, s, 4'-OCHs) 561 6.88 (1H, d,J =2 Hz,
H-5") M2, WA 1 f71E 3-F80E-3,4',5,- = H
AH-7,9,7 9- XA EARRRLEF 0. HMBC 322N
(K 2), 61289 (1H, dd, J= 6.4, 16 Hz, H-7") %
56 128.5 (C-1""). 106.8 (C-6"")- 83.3 (C-8"") 1161.9
(C-9"") #Z%; 6u 6.46 (2H, s, H-6"") 4355 147.6 (C-
5'), 133.7 (C-4'") A1 128.5 (C-1"") #5%; 6u 3.70 (3H,
s, 3"-OCH3 ) 43 %5 147.6 (C-3"") F1133.7 (C-4"")#H
*: &u 3.70 (3H, s, 5-OCH3) 735 147.6 (C-5")
F1133.7 (C-4") #15%; 'H-'H COSY & (B 2) &y
4.16 (1H, d, J = 2.4 Hz, H-8") %355 2.89 (1H, dd,
J=6.4,16Hz, H-7"), 3.42 (overlapped, H-9"") #H5%;

WESEAATE 375" - “H B -4r- B - RN EE 45 M H
C-8". C-4iBiL-O-Mi&E. 2 LA bE 1 ik
EW, mRARFIEAE R, SHILE 1.

& 2. wEOHR R (BB, 7R N
C15H,00s, ESI-MS m/z: 269 [M—H]"; 'H-NMR (400
MHz, DMSO-ds) & 12.96 (1H, s, 5-OH), 8.31 (1H, s,
H-2), 7.37 (2H, d, J = 8.8 Hz, H-2', 6'), 6.81 (2H, d,
J = 8.8 Hz, H-3', 5"), 6.36 (1H, d, J = 2.0 Hz, H-8),
6.20 (1H, d, J = 2.0 Hz, H-6); '3C-NMR (100 MHz,
DMSO-ds) & 180.2 (C-4), 164.8 (C-7), 162.0 (C-5),
157.5 (C-9), 154.0 (C-2), 1302 (C-2', 6"), 122.3
(C-1"), 121.3 (C-3), 115.1 (C-3', 5"), 104.3 (C-10),
99.2 (C-6), 93.8 (C-8). LA by i 5 Sk Xt
MREEAR B0, SMEEMEY 2 NIRIREK.

WEY) 3: kR (HEE), CisHi07, ESI-MS
m/z: 303 [M—H]"; 'H-NMR (400 MHz, DMSO-ds) &:
12.48 (1H, brs, 5-OH), 9.34 (2H, s, 3, 3'-OH), 7.66
(1H, d, J = 2.0 Hz, H-2'), 7.53 (1H, dd, J = 8.4, 2.0
Hz, H-6"), 6.88 (1H, d, J = 8.4 Hz, H-5), 6.41 (1H, s,

H-8), 6.18 (IH, s, H-6); C-NMR (100 MHz,
DMSO-ds) 6. 156.2 (C-2), 135.8 (C-3), 175.9 (C-4),
147.7 (C-5), 98.2 (C-6), 163.9 (C-7), 93.4 (C-8), 160.7
(C-9), 103.0 (C-10), 122.0 (C-1"), 115.1 (C-2"), 145.1
(C-3"), 146.8 (C-4'), 115.6 (C-5"), 120.0 (C-6'). LLE
W SRR 5 SRR X R AR — 302, WS e s
Y3 Juti 3R

a4 AR R (E i), CaoHasO, ESI-MS
m/z: 425 [M—H]; 'H-NMR (400 MHz, CDCls) &
4.69 (1H, d, J = 2.4 Hz, H-29), 4.57 (1H, dd, J = 1.2,
2.4 Hz, H-29), 1.68 (3H, s, H-30), 1.07 (3H, s, H- 26),
1.06 (3H, s, H- 24), 1.02 3H, s, H-23), 0.95 (3H, s,
H-27), 0.93 (3H, s, H-25), 0.79 (3H, s, H-28);
BC-NMR (100 MHz, CDCl;) & 343 (C-1), 39.7
(C-2), 218.5 (C-3), 47.5 (C-4), 55.0 (C-5), 19.8 (C-6),
33.7 (C-7), 40.9 (C-8), 49.9 (C-9), 37.0 (C-10), 21.6
(C-11), 25.3 (C-12), 38.3 (C-13), 43.0 (C-14), 27.5
(C-15), 35.6 (C-16), 43.0 (C-17), 48.4 (C-18), 48.1
(C-19), 151.1 (C-20), 29.9 (C-21), 39.7 (C-22), 26.8
(C-23), 21.2 (C-24), 16.1 (C-25), 15.9 (C-26), 14, 6
(C-27), 18.2 (C-28), 109.5 (C-29), 19.8 (C-30), UL I
P E A 5 SRR R B AR — U314, W e
EY) 4 9P SR

&Y 5. Btk AR (&), CioHsO, ESI-MS
miz: 427 [M+H] . 'H-NMR (400 MHz, CDCl3) &
5.18 (1H, t, J = 4.0 Hz, H-12), 3.21 (1H, dd, J = 1.6,
6.4 Hz, H-3), 1.13 (3H, s, H-27), 0.99 (3H, s, H-23),
0.96 (3H, s , H-26), 0.93 (3H, s, H-25), 0.87 (6H, s,
H-29, 30), 0.83 (3H, s, H-28), 0.79 (3H, s, H-24);
BC-NMR (100 MHz, CDCl;) & 38.7 (C-1), 27.4
(C-2), 79.2 (C-3), 38.9 (C-4), 5.3 (C-5), 18.5 (C-6),
32.8 (C-7), 38.8 (C-8), 47.8 (C-9), 37.3 (C-10), 23.7
(C-11), 121.8 (C-12), 1453 (C-13), 41.8 (C-14), 26.3
(C-15), 27.1 (C-16), 32.6 (C-17), 473 (C-18), 46.9
(C-19), 31.2 (C-20), 34.9 (C-21), 37.1 (C-22), 28.2
(C-23), 15.6 (C-24), 15.7 (C-25), 16.9 (C-26), 26.1
(C-27), 28.5 (C-28), 33.5 (C-29), 23.8 (C-30). LI F-i
TR 5 SR R AR — U510, W RS
Y58 B-E W IEEE .

& 6. AtERRG & (&), CioHsO,
ESI-MS m/z: 427 [M—+H]". 'H-NMR (400 MHz,
CDCl3) &: 5.52 (1H, dd, J = 8.4, 3.2 Hz, H-15), 3.40
(1H, t, J= 2.7 Hz, H-3), 1.09 (3H, s, H-26), 0.94 (6H,
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s, H-25, 29), 0.93 (3H, s, H-24), 0.90 (6H, s, H-27,
30), 0.86 (3H, s, H-23), 0.81 (3H, s, H-28); '3C-NMR
(100 MHz, CDCl3) & 32.4 (C-1), 25.2 (C-2), 76.4
(C-3), 37.5 (C-4), 49.1 (C-5), 18.8 (C-6), 41.3 (C-7),
39.3 (C-8), 49.4 (C-9), 38.2 (C-10), 17.6 (C-11), 33.9
(C-12), 37.6 (C-13), 158.3 (C-14), 116.9 (C-15), 37.8
(C-16), 35.9 (C-17), 48.8 (C-18), 36.8 (C-19), 28.9
(C-20), 33.2 (C-21), 35.2 (C-22), 28.3 (C-23), 22.3
(C-24), 15.4 (C-25), 26.2 (C-26), 21.4 (C-27), 30.0
(C-28), 33.2 (C-29), 30.1 (C-30). VL _EJ it ¥ 53¢
BREERT FREE AR — 07, SO e A 6 N AT
TR

Ew 7. B EMmRY (&A1), CasHaeOs,
ESI-MS m/z: 391 [M—H] . 'H-NMR (400 MHz,
CDCl;) & 12.25 (1H, s, 5-OH), 7.44 (5H, m, H-2'~
6'), 6.64 (1H, d, J = 10.0 Hz, H-1"), 5.51 (1H, d, J =
10.0 Hz, H-2""), 5.41 (1H, dd, J = 12.8, 2.8 Hz, H-2),
5.17 (1H, m, H-2"""), 3.23 (2H, m, H-1'"), 3.04 (1H,
dd, J=16.8, 12.8 Hz, H-3), 2.83 (1H, dd, J=16.8, 3.2
Hz, H-3), 1.66 (6H, brs, H-4'", 5'"), 1.45 (3H, s,
H-4"), 1.44 (3H, s, H-5""); 3C-NMR (100 MHz,
CDCl3) & 78.3 (C-2), 43.6 (C-3), 196.3 (C-4), 156.7
(C-5), 102.8 (C-6), 160.0 (C-7), 108.8 (C-8), 159.4
(C-9), 103.0 (C-10), 139.0 (C-1"), 126.2 (C-2'), 128.9
(C-3"), 126.1 (C-4"), 128.9 (C-5"), 128.7 (C-6'), 115.8
(C-1"), 126.1 (C-2"), 78.3 (C-3"), 28.5 (C-4"), 28.4
(C-5"), 21.6 (C-1""), 122.6 (C-2"""), 131.3 (C-3"""),
18.0 (C-4"""), 26.0 (C-5""")o LA 1 Kbl 5 ST kB dh
X LA — 81, W g A4 7 24 mundulin.

tEY) 8: WHEEMAKR (FM), C;HaOs,
ESI-MS m/z: 455 [M—H]; 'H-NMR (400 MHz,
CDCls) & 5.27 (1H, t, J= 3.6 Hz, H-12), 3.22 (1H, dd,
J=112, 3.6 Hz, H-3), 2.81 (1H, dd, J = 13.6, 4.4 Hz,
H-18), 1.13 (3H, s, H-27), 0.98 (3H, s, H-23), 0.92
(3H, s, H-29), 0.91 (3H, s, H-24), 0.90 (3H, s, H-30),
0.77 (3H, s, H-25), 0.74 (3H, s, H-26); '3C-NMR (100
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