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Abstract: Fourteen compounds were isolated from ethanol extract of Euonymus laxiflorus Champ. ex Benth. barks.
On the basis of spectral data (NMR, MS, IR, etc.), they were identified as lupeol (1), friedelin (2), lupine ketone (3),
3-hydroxy-4-methoxy-benzaldehyde (4), scopoletin (5), (+)-pinoresinol (6), (—)-isoyatein (7), coniferylaldehyde
(8), geniposidic acid (9), cholesterol (10), (8R,8'R,9R)-cubebin (11), (8R,8'R,9S)-cubebin (12), 3,5-dimethoxy-
4-hydroxycinnamicaldehyde (13), hexacosanic acid (14). All of compouds were isolated from the plant of E.
laxiflorus for the first time.

Key words: Euonymus laxiflorus; Terpenoids; Aromatic aldehyde; Lignan

BiAE B (Euonymus laxiflorus Champ. ex Benth.)
4 BF BlH(Celastraceae) ' ¥ A Y" . @iAL TF 4>
AT TERIT I S PO r S5, A T 1l b i R
SREMR ARRR HE A2 FE A KRR H%H?Eﬁff
B AR HR AL, AT 54T, AMO3 i 1, P2 R R
X IR M R A AR A2 2 Eﬁ@lﬂ
JE MR AR AR OSSR B 1 2 B
EEERPUEDTMR AE FRRE LS TR

KisEE: 20120217 EZHHE: 2012-03-26

T P S LA R B AR R AR A
%B] AT HR B i A2 iy BEAT RIS, A rh 7y
132 14 MEEY) A SUIGE R B 775 A 2%

E, ﬁ@ﬁ%ﬂ% AR R AR A2 %

R DIRrS

1.1 ##
BiAE LA (Euonymus laxiflorus Champ. ex Benth.)

TEBTRIA : FRA (1986~ ), Lo M-LAFgE A 9805 10 R KSR =14k ~% . E-mail: ym86_87@163.com

* W IHMEH Corresponding author. E-mail: zhonghuimin@qust.edu.cn



ol FRAST . BAE T i e 597

BEE T 2011 48 1 AR HiER A BULRGE HIG &,
F H L AT RO B B BT A W BRI T X 7
AT A 25, SEIEAR A(CN2011019) 775 T 4
G = Y HE LY E s N e h

1.2 {XEFFAiF

Bruker Avance 500 AUH T #EILIRIL(TMS N
MF5); Agilent Technology 5975C i ; SGW X-4
TR I8 Fehs A A (L VS AR A PR W) (CRLE AR AR
1E); Buchi653 #4 b il 45 €A, 354 (G- Buchi 23 1)
E-52 RUJEHE 78 KA (W s A= A48 ) ) ; SHB-3
RIPEIR K 22 F B 28 J8 (g W oR 1B AU B8 ) ). HE
JENTRENZ (200~300 E)FE)Z Z AT REN (GF254)(F
B VEAL 1)), Sephadex LH-20, C18 (Merck 2%
), SRk e (L Vg EE R 2 25 A A R, R AR R
(100~200 H, Fifgfli#B e300 ), He b2zl
S5 b T2 [8

13 HRRINSHE

B A€ T2 B B W8 1 J5 i T BORL A (2.5 k), H
95% LK AR NI 4 K, IR 3~4 h, &F
PRI, 80T R 4 200 LR S A (IR . R
B LAR B TR A8, 73 0 A TTEE (60°C ~90°C ). 4
fi TG OF T WA 2RI 3 IR, A7 Tk R 43 (15.0 g)
LR TR (22.6 @)FIIE T EEH/3(25.0 g). 1R
LT 57(22.6 @) ZeRECHE (i, DL — 50 F Joe - FH B
(100: 1~0 = B EEGRGE, 15 3 12 N2 50 (Fr.1~Fr.12).
Fr.2 (135.0 mg) £ ik i A €5 3, DL A i Bk -7
(1:0~10: VYBEEEVERL, 58] 5 4153 (Fr.2.1~Fr.2.5).
Fr.2.2 (47.0 mg)Z: & ik S Ak AR AT i, LA v
fik- 2 R TR (60 = 1) YEBEAS Bk A4 1 (26.0 mg);
Fr.2.4 (29.1 mg)Ze ket 3% , LAA Il E-TN R (50: 1)
VeI AR F 459 4 (23.0 mg); Fr.3 (257.0 mg) 4 fik
JRAE i, LA i g - 2 R TR (500 1~8 + 1) Bp UL
JBE, 45 3] 3 4N 4H 43 (Fr.3.1~Fr.3.3), Fr.3.1 (32.5 mg)
28 ] RE AR A3, A A Tl k-2 TR 4R (50 = 1)V
i 759 2] £k & ¥ 2 (18.0 mg); Fr.3.2 (72.0 mg) & ki
AR G i, LA T BE-D R (45 - DPEBAS 21L&
3 (48.6 mg);Fr.3.3 (36.0 mg) 2R AE (A3, LA
fik- 2,12 TR (40 - DPEMAT 2L &9 14 (22.0 mg);
Fr.4 (568.0 mg) £ fif i A €0 3%, LA — G /Y - F it
(70: 1~10: DBREEGEIBE , 153 8 1~4H 53 (Fr.4.1~Fr.4.8)

Fr.4.2 (22.0 mg)ZhE A ik, DA — G HH Joe- HH i
(60 : DEMFASRNEAEY) 8 (5.0 mg);Fr.4.3 (31.0 mg)
2Rk AR (03, DL S - F (S0 = PR A 31
&9 13 (3.0 mg); Fr.4.5 (83.0 mg) LAk k: (21,
DL BE-PI (9 « DBERAS 214659 5 (33.0 mg);
Fr.4.7 (122.0 mg)ZehECAE (B3, LUA Thfk- 2 1 .1
(4: DHBEASRMEE Y 11 (55.0 mg)Fl 12 (33.0 mg);
Fr.5 (1.6 g) £ ik I A (3%, DL A i k- 2 1R & T
(20 1~0 : D)REFEVEME , 15 8] 4 14170 (Fr.5.1~Fr.5.4),
Fr.5.1 (36.5 mg)Za &8 e A 3%, DL — 50 H Joe- HH i
(3 1~1: DB ELL A 6 (4.2 mg)FI1 7 (3.8 mg);
Fr.5.3 (975.0 me)Ze ik A a3, DA ko i (1: 3)
Ve 21k 59 10 (763.0 mg); Fr.9 (1.2 g)& )k
R, DA S Be-F 7K (10 1~5 ¢ TYBREE VR,
583 6 I~4H43 (Fr.9.1~Fr.9.6). Fr.9.5 (98.0 mg)Z:it
JREAE £33 L R B A e 2 e A €, D — G P
7K (6 ¢ 12 0.D)PEBAFEE A 9 (27.0 mg).

1.4 ZEHEE

P E B (lupeol, 1)  FFARSE A (Tl BE),
CyH,,0; EI-MS m/z: 426 [M]"; 'H NMR (500 MHz,
CDCL,): 8 4.68 (1H, d, J = 2.0Hz, H-29), 4.56 (1H,
d, J = 2.0 Hz, H-29), 3.20 (1H, dd, J = 11.1, 5.0 Hz,
H-3), 1.68 (3H, s, H-30), 1.05 (3H, s, H-26), 0.96 (3H,
s, H-23), 0.94 (3H, s, H-27), 0.83 (3H, s, H-25), 0.79
(3H, s, H-28), 0.76 (3H, s, H-24); "C NMR (125 MHz,
CDCL,): & 38.8 (C-1), 29.7 (C-2), 79.1 (C-3), 38.9
(C-4), 55.4 (C-5), 18.4 (C-6), 34.3 (C-7), 40.9 (C-8),
50.5 (C-9), 37.2 (C-10), 21.0 (C-11), 25.2 (C-12),
38.1 (C-13), 42.1 (C-14), 27.5 (C-15), 35.6 (C-16),
43.0 (C-17), 48.4 (C-18), 48.0 (C-19), 150.9 (C-20),
29.9(C-21), 40.1 (C-22), 28.0 (C-23), 15.4 (C-24),
16.2 (C-25), 16.0 (C-26), 14.6 (C-27), 18.1 (C-28),
109.4 (C-29), 19.3 (C-30). il 5 SCiik[414kiE
— 3, WO R 2P L

7K #4 B (friedelin, 2) AR IR T TCART N )
CyHy,0; EI-MS m/z: 426 [M]"; 'H NMR (500 MHz,
CDCl,): § 2.38 (1H, m, H-4), 1.18 (3H, s, H-28), 1.05
(3H, s, H-27), 1.01 (3H, s, H-30), 0.96 (3H, s, H-26),
0.94 (3H, s, H-29), 0.89 (3H, d, J = 7.0 Hz, H-23),
0.88 (3H, s, H-25), 0.73 (3H, s, H-24); °C NMR
(125 MHz, CDCl,): 8 22.4 (C-1), 41.6 (C-2), 213.1
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(C-3), 58.3 (C-4), 42.2 (C-5), 41.4 (C-6), 18.3 (C-7),
53.2 (C-8), 37.5 (C-9), 59.6 (C-10), 35.7 (C-11), 30.6
(C-12), 39.8 (C-13), 38.4 (C-14), 32.5 (C-15), 36.1
(C-16), 30.0 (C-17), 42.9 (C-18), 35.4 (C-19), 28.2
(C-20), 32.9 (C-21), 39.4 (C-22), 6.8 (C-23), 14.8
(C-24), 18.0 (C-25), 20.3 (C-26), 18.7 (C-27), 32.1
(C-28), 35.1 (C-29), 31.9 (C-30). P44 5 ik [5]
B —F, WS E AR

¥ B E R (lupine ketone, 3) SR T RN
(47 1 BE), CyHygO; EI-MS m/z: 424 [M]'; 'H NMR
(500 MHz, CDCL,): 8 4.68 (1H, d, J = 2.4 Hz, H-29),
4.56 (1H, d, J = 2.4 Hz, H-29), 1.67 (3H, s, H-30),
1.09 (6H, s, H-23, 26), 1.02 (3H, s, H-24), 0.95 (3H,
s, H-27), 0.93 (3H, s, H-25), 0.79 (3H, s, H-28); C
NMR (125 MHz, CDCl,): 8 39.6 (C-1), 34.2 (C-2),
218.0 (C-3), 47.4 (C-4), 54.9 (C-5), 19.7 (C-6), 33.6
(C-7), 40.8 (C-8), 49.8 (C-9), 36.9 (C-10), 21.5
(C-11), 25.2 (C-12), 38.2 (C-13), 42.9 (C-14), 27.5
(C-15), 35.6 (C-16), 43.0 (C-17), 48.3 (C-18), 47.9
(C-19), 150.8 (C-20), 29.9 (C-21), 40.0 (C-22), 26.7
(C-23), 21.1 (C-24), 16.0 (C-25), 15.6 (C-26), 14.5
(C-27), 18.0 (C-28), 109.5 (C-29), 19.3 (C-30). Jik
B 5 SR (615 AR — B, 504 H ol 2P A

4-$ E-3-H | E-7K B £ (4-hydroxy-3-methoxy-
benzaldehyde, 4) FEERIR ARG AT ), CH,O5;
ESI-MS m/z: 151 [M]; 'H NMR (500 MHz,
CD,COCD;): § 9.83 (1H, s, -CHO), 8.73 (1H, s,
-OH), 7.47 (1H, dd, J = 6.5, 1.5 Hz, H-3), 7.45 (1H, d,
J =15 Hz, H-2), 7.02 (1H, d, J = 6.5 Hz, H-4), 3.97
(3H, s, -OCH,); °C NMR (125 MHz, CD,COCD,):
8 129.9 (C-1), 115.1 (C-2), 148.1 (C-3), 152.7 (C-4),
110.2 (C-5), 126.1 (C-6), 190.2 (C-7), 55.5 (-OCH,).
PEE A 5 SCHR[ 71418 — 2, SO 4- 58 0-3-
FH AR L - IR T |

& H & N B8 (scopoletin, 5) w0 BT OIR 4
sa(NER), C,0HgO,; ESI-MS m/z: 191 [M]; 'H NMR
(500 MHz, CD,COCD,): & 7.83 (1H, d, J = 9.5 Hz,
H-4), 7.19 (1H, s, H-8), 6.79 (1H, s, H-5), 6.17 (1H,
d, J = 9.5 Hz, H-3), 3.89 (3H, s, OCH,); "C NMR
(125 MHz, CD,COCD;): § 160.5 (C-2), 112.4 (C-3),
143.8 (C-4), 109.1 (C-5), 145.1 (C-6), 150.9 (C-7),
102.9 (C-8), 150.3 (C-9), 111.2 (C-10), 55.8 (OCH,)

P E I 5 SCHR (8141 — 3, M WA
TR

(+)-#ABEEZ [(+)-Pinoresinol, 6] MR,
CyH,,04; ESI-MS m/z: 357 [MT'; [a]5=15.0 (c = 0.125,
CHCl;). '"H NMR (500 MHz, CD,COCD,): & 7.56
(2H, s, ArOH), 6.99 (2H, s, H-2', 2""), 6.83 (2H, d, J =
8.5 Hz, H-5", 5"), 6.78 (2H, d, J = 8.0 Hz, H-6, 6"),
4.67 (2H, d, J = 4.0 Hz, H-2, 6), 4.20 (2H, dd, J = 9.2,
6.0 Hz, H-4a, 8u), 3.84 (6H, s, ArOCH,), 3.80 (2H,
dd, J = 9.0, 3.5 Hz, H-4B, 8B), 3.08 (2H, m, H-1, 5);
“C NMR (125 MHz, CD,COCD;): § 54.4 (C-1, 5),
85.8 (C-2, 6), 71.4 (C-4, 8), 133.4(C-1", 1""), 109.9
(C-2', 2", 146.1 (C-3', 3", 147.5 (C-4', 4", 114.7
(C-5', 5"), 118.8 (C-6', 6"), 55.5 (ArOCH,)., %fi5
SCHR [9] B A —2, %508 R (+)- P AEEE

(-)-Isoyatein (7) B R ¥, C,HL,05
ESI-MS m/z: 399 [M]; [a]s= —7.98 (¢=0.32,
CHCL,)., 'H NMR (500 MHz, CD,COCD): & 6.73
(1H, d, J = 7.5, H-2"), 6.63 (1H, d, J = 2 Hz, H-5"),
6.60 (1H, dd, J = 8.0, 1.5 Hz, H-6"), 6.54 (2H, s, H-2',
6'), 5.95 (2H, s, -OCH,0-), 4.16 (1H, dd, J = 9.0,
7.0 Hz, H-4a), 3.91 (1H, dd, J = 8.0, 7.5 Hz, H-4B),
3.79 (9H, s, ArOCH,), 2.82 (2H, dd, J = 14.0, 7.5 Hz,
H-6), 2.55~2.63 (4H, m, C-5 benzylic protons, -CH,-
CH-CH-CH,-). "C NMR (125 MHz, CD,COCD;): &
170.7 (C-1), 41.3 (C-2), 46.1 (C-3), 177.9 (C-4), 37.7
(C-5), 35.0 (C-6), 134.0 (C-1"), 108.0 (C-2"), 146.3
(C-3"), 147.9 (C-4"), 108.9 (C-5"), 121.7 (C-6"), 132.7
(C-1"), 106.8 (C-2""), 153.4 (C-3"), 137.1 (C-4"),
153.4 (C-5"), 106.8 (C-6"). W%t 5 SCHk[ 1014k
A —2, B2 R (-)-Isoyatein.

#A #8 B8 (coniferylaldehyde, 8) SREEARIN
gk SN ), C0H,O5; ESI-MS m/z: 177 [M]; 'H
NMR (500 MHz, CD,COCD,): & 9.64 (1H, d, J =
7.5 Hz, H-1), 8.32 (1H, s, ArOH), 7.57 (1H, d, J =
16 Hz, H-3), 7.38 (1H, d, J =2.0 Hz, H-2'), 7.21 (1H,
dd, J = 8.0, 2.0 Hz, H-6'), 6.92 (1H, d, J = 8.0 Hz,
H-5"), 6.66 (1H, dd, J = 16.0, 8.0 Hz, H-2), 3.94 (3H,
s, OCH,); "C NMR (125 MHz, CD,COCD): & 192.9
(C-1), 123.9 (C-2), 153.1 (C-3), 126.6 (C-1"), 110.7
(C-2"), 148.03 (C-3"), 150.0 (C-4"), 115.4 (C-5"), 128.2
(C-6"), 55.5 (OCHy). PEit4itin 5 SCHR[ 11 A — 2K,
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Y TE Ry A-F -3 - AR B R A e D PA T

= B FEH 8 (Geniposidic acid, 9) T {4, 45
$i, CH,0,0; ESI-MS m/z: 373 [M]; '"H NMR
(500 MHz, CD,0D): § 7.40 (1H, s, H-3), 5.70 (1H, s,
H-7), 5.06 (1H, d, J = 7.5 Hz, H-1), 4.60 (1H, d, J =
8.0 Hz, H-1'), 4.20 (1H, d, J = 14.5 Hz, H-10), 4.10
(1H, d, J = 14.5 Hz, H-10), 3.77 (1H, d, J = 7.5 Hz,
H-6), 3.55 (1H, dd, J = 12.5, 5.0 Hz, H-6'), 3.29 (1H,
m, H-3"), 3.21 (1H, m, H-5"), 3.18 (1H, m, H-4"),
3.13 (1H, t, H-2"), 3.08 (1H, q, H-5), 2.70 (1H, dd,
J=16.5, 8.5 Hz, H-6), 2.00 (1H, dd, J = 16.5, 8.5 Hz,
H-6), 2.61 (1H, t, H-9); °C NMR (125 MHz, CD,0D):
3 95.5 (C-1), 150.2 (C-3), 110.4 (C-4), 33.9 (C-5),
36.9 (C-6), 125.6 (C-7), 142.0 (C-8), 44.3 (C-9), 58.7
(C-10), 169.8 (C-11), 97.6 (C-1"), 72.1 (C-2"), 75.1
(C-3"), 68.8 (C-4"), 75.6 (C-5"), 59.9 (C-6"). LA ik
TR s 456 HMBC 048 5 SCER[12]408 1) — 3L,
e N e TR

BB & 2 (cholesterol, 10) PR R N T
(f17h), C,;H,0; ESI-MS m/z: 386 [M]'; '"H NMR
(500 MHz, CDCL,): 6 5.35 (1H, d, J = 4.0 Hz, H-6),
3.49 (1H, m, H-3), 2.25~2.29 (2H, m, H-4), 1.82~1.99
(2H, m, H-7), 0.74~1.69 (37H, m), 0.66 (3H, s, CH,);
C NMR (125 MHz, CDCl,): § 37.3 (C-1), 31.7 (C-2),
71.7 (C-3), 42.2 (C-4), 142.7 (C-5), 121.6 (C-6),
31.9 (C-7), 31.9 (C-8), 50.2 (C-9), 36.5 (C-10), 21.3
(C-11), 39.8 (C-12), 42.2 (C-13), 56.1 (C-14), 24.3
(C-15), 28.3 (C-16), 56.9 (C-17), 11.9 (C-18), 19.8
(C-19), 36.1 (C-20), 18.8 (C-21), 36.0 (C-22), 23.1
(C-23), 39.0 (C-24), 29.1 (C-25), 23.1 (C-26), 22.8
(C-27). WA 5 SCHR(13 4B 1Y — 3, B
S RH S

(8R,8'R,9R)-cubebin (11) PR A N
it (8 15), CyoHaoOg; ESI-MS m/z: 355 [M]; 'H
NMR (500 MHz, CDCL,): & 6.69 (1H, d, J = 7.5 Hz,
H-5), 6.69 (1H, d, J = 1.5 Hz, H-2"), 6.58 (1H, d, J =
7.5 Hz, H-5"), 6.55 (1H, dd, J = 7.5, 1.5 Hz, H-6),
6.55 (1H, dd, J = 7.5, 1.5 Hz, H-6'), 6.52 (1H, d, J =
1.5 Hz, H-2), 5.22 (1H, d, J = 1.5 Hz, H-9), 4.00 (1H,
dd, J = 7.5, 8.0 Hz, H-9'0), 3.78 (1H, dd, J = 8.5,
7.0 Hz, H-9'B), 2.61 (1H, dd, J = 14.0, 8.0 Hz, H-7a),
2.58 (1H, m, H-7"), 2.44 (1H, dd, J = 14.0, 7.5 Hz,

H-7B), 2.14 (1H, s, H-8"), 2.01 (1H, m, H-8); "°C
NMR (125 MHz, CDCL): & 133.3 (C-1), 109.0 (C-2),
147.7 (C-3), 145.8 (C-4), 108.1 (C-5), 121.8 (C-6),
38.5 (C-7), 53.1 (C-8), 103.4 (C-9), 134.1 (C-1"),
108.9 (C-2), 147.6 (C-3"), 145.8 (C-4"), 109.3 (C-5"),
121.7 (C-6"), 39.2 (C-7"), 45.9 (C-8"), 72.2 (C-9).
Uk AR 5 SCHR14) R B — B, RN
(8R,8'R,9R)-cubebin,

(8R,8'R,9S)-cubebin (12) Jo £85Ik 25
(5477), CyHyOg; ESI-MS m/z: 355 [M]; '"H NMR
(500 MHz, CDCL,): 6 6.70 (1H, d, J = 7.5 Hz, H-5),
6.69 (1H, d, J =1.5 Hz, H-2), 6.68 (1H, dd, J = 7.5,
1.5 Hz, H-6'), 6.62 (1H, d, J = 1.5 Hz, H-2'), 6.58
(1H, d, J = 7.5 Hz, H-5"), 6.52 (1H, dd, J = 7.5,
1.5 Hz, H-6), 5.23 (1H, d, J = 1.5 Hz, H-9), 4.10
(1H, dd, J=7.5, 8.0 Hz, H-9'a), 3.58 (1H, dd, J = 8.5,
7.0 Hz, H-9'B), 2.76 (1H, dd, J = 14.0, 7.5 Hz, H-7a),
2.74 (1H, m, H-7"), 2.60 (1H, dd, J = 14.0, 8.0 Hz,
H-7PB), 2.14 (1H, s, H-8'), 2.00 (1H, m, H-8); °C
NMR (125 MHz, CDCL,): & 133.9 (C-1), 109.0 (C-2),
147.8 (C-3), 145.8 (C-4), 108.2 (C-5), 121.4 (C-6),
33.7 (C-7), 52.1 (C-8), 98.9 (C-9), 134.6 (C-1"), 108.9
(C-2"), 147.6 (C-3"), 145.9 (C-4"), 109.3 (C-5"), 121.6
(C-6"), 38.9 (C-7'), 42.9 (C-8'), 72.6 (C-9"). Iit%k
P 5 SCHR[ 14140 38 09— 2%, B2 2 F(8R,8'R,9S)-
cubebin. /LA 11+ 4644 12 1 [a]?S —18.1 (¢ 0.275,
CHCL), &tk G 11 b5 12=5: 3,

4-# B35 " B § & A & B (frans-3,5-
dimethoxy-4-hydroxycinnamicaldehyde, 13)
A 45 5 (S A)7), CLH,,0,; ESI-MS m/z: 207 [M];
'H NMR (500 MHz, CDCl,): & 9.54 (1H, d, J =
7.5 Hz, H-1), 7.26 (1H, d, J = 15.5 Hz, H-3), 6.70 (2H,
s, H-2', 6", 6.50 (1H, dd, J = 15.5, 7.5 Hz, H-2), 5.75
(1H, 711 D,0 {2k OH), 3.82 (6H, s, 2-OCH,); "C NMR
(125 MHz, CDCL,): 8 56.4 (2-OCHj), 105.7 (C-2', 6),
125.7 (C-1'), 126.9 (C-2), 138.2 (C-4"), 147.4 (C-3',
5%, 153.0 (C-3), 193.3 (C-1). it #di5 30k [15]
TR A BEA — 3, WSS R 4- 520 -3,5- T A
PRIFERE

— + 7% Wk 8 (hexacosanic acid, 14) =
{6, 8 K, CyHy0,; EI-MS m/z: 396 [M]', '"H NMR
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2 ZE e
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