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Abstract: Objective To study the chemical constituents from the stem barks of Engelhardtia roxburghiana. Methods The
compounds were isolated and purified by various chromatographic techniques and their structures were elucidated by spectral analysis.
Results Ten compounds were obtained and identified as eudesm-4(15)-ene-1f, 6a-diol (1), (4S5)-4-hydroxy-1-tetralone (2), (—)-
regiolone (3), p-hydroxybenzoic acid (4), kaempferol (5), isolicoflavonol (6), broussoflavonol F (7), broussonol E (8), kaempferol-3-O-
a-L-rhamnoside (9), and quercetin-3-O-a-L-rhamnoside (10). Conclusion Compounds 1, 4, and 6—8 are isolated from the plants of
Engelhardtia Leschen. et Bl. for the first time, and the prenylated flavonoids are firstly reported in this genus.
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W, s w o 1B, 60- - FE I K KL -4(15)- M
[eudesm-4(15)-ene-1B, 6a-diol, 1]. (4S)-4-F53E-1-
DUE(ZEM [(4S)-4-hydroxy-1-tetralone, 2]. (45)-4, 8-
TRIE-1-DUEZEMT [(—)-regiolone 3]\ X FREEK FH IR
(p-hydroxybenzoic acid, 4). 1145 (kaempferol,
5. FHE AN (isolicoflavonol, 6). 8,3'-—57
ML L2y (broussoflavonol F, 7). 6, 5'- 5K
I M 2 % (broussonol E, 8). 11Z5M}-3-0-0-L-
ZEME T (kaempferol-3-O-o-L-rhamnoside, 9). #l
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AL TR 5 kg, MriEIa FH 90%4BE 15 L
AR 3 W, B 3 d, SEEBORIEUR IR S 15
FRE, IEEKES, R BRI 3 IR,
K10 L, [AOR IS 2IBEIR LR 558 go 32
BH OBEERZ MCL AR EE 5 FTRE I A (i it
ITHLGY, S -HE RS (100 1 0—~50 : 500 BhJE
Ve, 33 6 NSy (Fr.A~F). Hh Fr.A (1.5 g)
LWL Sephadex LH-20 7 2aifvf3 b 54 1 (4
mg); Fr.B (4 g) £ Sephadex LH-20 &lif 5 8}~ il
#% HPLC 7r &5 4ifb/531b 54 2 (12 mg) F1 3 (8 mg);
Fr. C (3 g) Z:HE i« Sephadex LH-20 Ai12f#f|# HPLC

At 6 (9 mg). 7 (11 mg) F18 (4 mg);
Fr.D (40 g) ZHERIF Sephadex LH-20 43 & 4li 415
th&Y 4 (6mg) 5 (11 mg); Fr.E (230 g) &
T H Sephadex LH-20 7 @ 4l 154L &4 9 (36 g)
110 (25g).

3 HMETE

W& 1. AEMA. '"HNMR (600 MHz,
CDCl3) 6: 5.00 (1H, brs, H-15a), 4.72 (1H, brs,
H-15b), 3.69 (1H, t, J = 9.8 Hz, H-6), 3.40 (1H, dd,
J=11.5, 4.7 Hz, H-1), 2.31 (1H, ddd, J = 13.1, 4.8,
2.0 Hz, H-3a), 2.22 (1H, sed, J = 7.0, 2.5 Hz, H-11),
2.05 (1H, td, J = 13.4, 5.1 Hz, H-3b), 1.89 (1H, dt, J =
12.3, 3.0 Hz, H-9a), 1.84 (1H, dtd, J = 12.5, 5.0, 2.1
Hz, H-2a), 1.72 (1H, d, J = 9.9 Hz, H-5), 1.51 (1H, qd,
J=12.9, 4.8 Hz, H-2b), 1.50 (1H, m, H-8a), 1.27 (1H,
tt, J = 12.3, 2.8 Hz, H-7), 1.20 (1H, qd, J = 12.9, 2.9
Hz, H-8b), 1.15 (1H, td, J = 12.7, 2.7 Hz, H-9b), 0.93
(3H, d, J = 7.0 Hz, H-12), 0.85 (3H, d, J = 7.0 Hz,
H-13), 0.68 (3H, s, H-14); "“C-NMR (150 MHz,
CDCl3) d: 79.0 (C-1), 31.9 (C-2), 35.1 (C-3), 146.2
(C-4), 55.8 (C-5), 67.0 (C-6), 49.3 (C-7), 18.1 (C-8),
36.3 (C-9), 41.7 (C-10), 26.0 (C-11), 21.1 (C-12), 16.1
(C-13), 11.6 (C-14), 107.8 (C-15). P b3 55 STk 4R
A, WA 1N 1, 6a- —FR KA
$e-4(15)-Hi o

WL 2 3 LRI . 'H-NMR (600 MHz,
CDCl;) 6: 8.01 (1H, brd, J = 8.2 Hz, H-8), 7.59 (2H,
m, H-5, 6), 7.41 (1H, m, H-7), 4.98 (1H, m, H-4), 2.93
(1H, ddd, J = 17.3, 7.5, 4.5 Hz, H-2a), 2.60 (1H, ddd,
J =173, 9.6, 4.6 Hz, H-2b), 2.40 (1H, ddd, J = 16.9,
8.1, 4.3 Hz, H-3a), 2.17 (1H, m, H-3b); *C-NMR (150
MHz, CDCl;) d: 197.4 (C-1), 35.1 (C-2), 32.1 (C-3),
67.9 (C-4), 127.0 (C-5), 134.1 (C-6), 127.2 (C-7),
128.4 (C-8), 131.2 (C-9), 145.3 (C-10). LA % 5 ¢
BRI A B, M a2 N (4S)-4-Fadk-
1-PY S 250 .

&Y 3. Ak K. 'TH-NMR (600 MHz,
CDCls) 0: 12.38 (1H, s, 8-OH), 7.46 (1H, t, J = 7.9
Hz, H-6), 6.99 (1H, d, J = 7.9 Hz, H-5), 6.88 (1H, d,
J =179 Hz, H-7), 4.87 (1H, dd, J = 6.8, 3.2 Hz, H-4),
2.96 (1H, dddd, J = 17.8, 8.2, 4.8, 2.2 Hz, H-20)), 2.61
(1H, dddd, J = 17.8, 8.3, 4.8, 1.8 Hz, H-2p), 2.30 (1H,
dddd, J = 13.1, 8.3, 4.2, 2.1 Hz, H-3p), 2.15 (1H,
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dddd, J=13.1, 7.8, 4.8, 2.2 Hz, H-30); *C-NMR (150
MHz, CDCls) d: 204.3 (C-1), 34.5 (C-2), 31.1 (C-3),
67.6 (C-4), 117.7 (C-5), 137.0 (C-6), 117.4 (C-7),
162.6 (C-8), 115.2 (C-9), 145.9 (C-10). LA_F¥ds 15 ik
PIEIEA Y, MRS I3 N (4S)-4, 8-—F
HE-1-PUZE N -

&Y 4: AEKA. 'HNMR (600 MHz,
CD;COCDs) 6: 7.92 (2H, d, J = 8.8 Hz, H-2, 6), 6.92
(2H, d, J = 8.8 Hz, H-3, 5); “C-NMR (150 MHz,
CD;COCDs) 8: 122.5 (C-1), 132.7 (C-2, 6), 115.9
(C-3, 5), 162.5 (C-4), 167.9 (C-7). LA L% ¥s 55 SRR
EHA S, MUEE AT 4 TR R

A 5: 350 TEE N K . 'TH-NMR (600 MHz,
CD;COCDs) 6: 8.17 (2H, d, J = 8.4 Hz, H-2', 6), 7.00
(2H, d, J = 8.4 Hz, H-3', 5'), 6.52 (1H, s, H-8), 6.26
(1H, s, H-6); “C-NMR (150 MHz, CD;COCD5) &:
147.0 (C-2), 136.9 (C-3), 176.8 (C-4), 162.1 (C-5),
99.1 (C-6), 164.9 (C-7), 94.4 (C-8), 157.7 (C-9), 104.1
(C-10), 123.5 (C-1'), 130.4 (C-2', 6"), 116.2 (C-3', 5),
160.0 (C-4"). Lh_E¥d 5 Sciis S A — 5, i
YE A 5 L2

WA 6: B0 TEE TR A - "H-NMR (600 MHz,
CD;COCDs) 6: 8.05 (1H, d, J = 2.2 Hz, H-2), 7.97
(1H, dd, J = 8.5, 2.2 Hz, H-6'), 7.00 (1H, d, J = 8.5
Hz, H-5"), 6.50 (1H, d, J = 1.8 Hz, H-8), 6.26 (1H, d,
J = 1.8 Hz, H-6), 5.38 (1H, t, J = 7.4 Hz, H-8"), 3.39
(2H, d, J = 7.4 Hz, H-7), 1.74 (3H, s, H-10"), 1.73
(3H, s, H-11"); "*C-NMR (150 MHz, CD;COCD3) §:
1472 (C-2), 136.5 (C-3), 176.5 (C-4), 162.2 (C-5),
99.1 (C-6), 165.1 (C-7), 94.4 (C-8), 157.7 (C-9), 104.0
(C-10), 123.3 (C-1"), 130.2 (C-2"), 129.0 (C-3"), 157.8
(C-4"), 115.8 (C-5'), 127.9 (C-6'), 29.0 (C-7"), 123.2
(C-8"), 133.1 (C-9'), 25.9 (C-10"), 17.9 (C-11"). Ll L
$odla 5 SCERIE A — 8, e A 6
B

A 72 350 TE E N K - 'TH-NMR (600 MHz,
CD;COCDs) 6: 12.10 (1H, s, 5-OH), 9.62 (1H, s,
7-OH), 8.99 (1H, s, 4-OH), 8.06 (1H, dd, J = 8.2, 2.2
Hz, H-6'), 8.05 (1H, d, J = 2.2 Hz, H-2'), 7.01 (1H, d,
J =82 Hz, H-5"), 6.34 (1H, s, H-6), 5.39 (1H, t, J =
7.4 Hz, H-8"), 5.31 (1H, t, J = 7.0 Hz, H-12), 3.55 (2H,
d, J = 7.0 Hz, H-11), 3.40 (2H, d, J = 7.4 Hz, H-7'),
1.79 (3H, s, H-14), 1.74 (6H, s, H-10', 11"), 1.64 (3H,

s, H-15); "C-NMR (150 MHz, CD;COCDj3) ¢: 147.1
(C-2), 136.4 (C-3), 176.7 (C-4), 159.9 (C-5), 98.8
(C-6), 162.0 (C-7), 107.2 (C-8), 154.9 (C-9), 104.1
(C-10), 22.2 (C-11), 123.4 (C-12), 132.1 (C-13), 18.1
(C-14), 25.8 (C-15), 123.7 (C-1"), 129.9 (C-2'), 129.1
(C-3), 157.8 (C-4"), 115.8 (C-5'), 128.2 (C-6'), 29.0
(C-7"), 123.0 (C-8"), 133.3 (C-9"), 17.8 (C-10"), 25.8
(C-11") VL_EHod 5 e s A — 5, ke
e T K08, 3-S5 A LA

W) 8: B0 TG E K K - 'H-NMR (600 MHz,
CD;COCDs) 6: 12.41 (1H, s, 5-OH), 7.69 (1H, d, J =
2.1 Hz, H-2'), 7.60 (1H, d, J = 2.1 Hz, H-6"), 6.55 (1H,
s, H-8), 5.37 (1H, t, J = 7.4 Hz, H-8"), 5.26 (1H, t, J =
7.3 Hz, H-12), 3.40 (2H, d, J = 7.4 Hz, H-7), 3.35
(2H, d, J = 7.3 Hz, H-11), 1.77 (3H, s, H-11"), 1.75
(3H, s, H-15), 1.73 (3H, s, H-10"), 1.63 (3H, s, H-14);
BC-NMR (150 MHz, CD;COCDs) §: 146.8 (C-2),
136.6 (C-3), 176.4 (C-4), 158.9 (C-5), 111.6 (C-6),
162.6 (C-7), 93.7 (C-8), 155.5 (C-9), 103.9 (C-10),
21.9 (C-11), 123.1 (C-12), 131.6 (C-13), 17.9 (C-14),
25.8 (C-15), 122.9 (C-1"), 113.3 (C-2"), 145.0 (C-3"),
146.3 (C-4'), 129.1 (C-5"), 121.7 (C-6"), 29.0 (C-7"),
123.4 (C-8"), 132.9 (C-9"), 17.9 (C-10"), 25.9 (C-11").
LSl 5 ek A5, s e ey 8
h 6, 5"- 5 R FE R R

WA 9: B TE5E FEH A - 'H-NMR (600 MHz,
CD;OD) 6: 7.71 (2H, d, J = 8.3 Hz, H-2', 6'), 6.90
(2H, d, J = 8.3 Hz, H-3', 5'), 6.30 (1H, s, H-8), 6.14
(1H, s, H-6), 5.36 (1H, brs, H-1"), 0.92 (3H, d, J=5.2
Hz, H-6"); “C-NMR (150 MHz, CD;OD) §: 158.3
(C-2), 136.1 (C-3), 179.4 (C-4), 163.0 (C-5), 99.8
(C-6), 165.7 (C-7), 94.7 (C-8), 161.4 (C-9), 105.8
(C-10), 122.5 (C-1"), 131.9 (C-2/, 6), 116.4 (C-3', 5"),
159.1 (C-4"), 103.4 (C-1"), 72.0 (C-2"), 73.2 (C-3"),
71.9 (C-4"), 71.8 (C-5"), 17.6 (C-6"). LA E¥d 53
kIR A S, W e A A 9 1L 45 -3-0-
o-L- AT

A 10: BEETCE LMK . ESI-MS m/z: 447
[M—H], 895 [2M —H] . 'H-NMR (600 MHz,
CD;0D) d: 7.20 (1H, s, H-2), 7.15 (1H, d, J= 7.7 Hz,
H-6), 6.78 (1H, d, J = 7.7 Hz, H-5), 6.16 (1H, s,
H-8), 6.02 (1H, s, H-6), 5.22 (1H, brs, H-1"), 0.83
(3H, d, J = 5.8 Hz, H-6"); “C-NMR (150 MHz,
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CD;0D) o: 159.1 (C-2), 136.0 (C-3), 179.3 (C-4),
162.8 (C-5), 99.7 (C-6), 165.5 (C-7), 94.7 (C-8), 158.2
(C-9), 105.7 (C-10), 122.9 (C-1"), 116.9 (C-2'), 146.0
(C-3"), 149.5 (C-4"), 116.3 (C-5"), 122.8 (C-6'), 103.3
(C-1"), 71.8 (C-2"), 72.0 (C-3"), 73.1 (C-4"), 71.8
(C-5"), 17.5 (C-6")o LA Lyt s 15 SOk FE A
— 5, SR EA ) 10 i K -3-0-a-L- %
B
4 e

B CARIE T A2 (1 B S A A
GBI 1% b 2 4 2 3 B R
fill, 1R ZHEIAAEHERA 2 VRHT AT 450k F T 42
T 2R A 5 & RV (s 6~8
h S SRR B, A0 1 IR A
JEH A BRI S R AL S I T B R IR
PE, SO0 4 MR AT SRS AN T, R 5 BE
TP A LU e P A ) 8 R B0 S R T 2
Mg PE . EHOE R GV B G PUR . Puis. Bt
Ry IR TR, X R % AR T
RE A S AL THIRYT B SR 1R 24 350 ST S it A
KU FERILMPOE . 45, 55 DNA iR
YA N B R M) T B AR A E P H S A
BRI 2572800 JTURE Al

&Y 9 F 10 fEBACh BRI E,
FORBEI EE sy, HARPEAIRR R, B —
KT, SAH M AEYT RS, £
B EATAR mT g sAC e R M R, HA e
11N T < 101 AN 7 1110 75 V= K A i R
FhEAl, R W AT i) AR O
FT259) . LRA S TT R I3 T R A
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