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A new cembranoid diterpene from twigs of Euonymus alatus
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Abstract: Objective To study the chemical constituents from the twigs of Fuonymus alatus. Methods Compounds were isolated
and purified by a combination of various chromatographic techniques, and their structures were elucidated by physiochemical property
and spectral analysis. Results Three compounds were obtained from 95% ethanol extract of the twigs of E. alatus and identified as
(18,28,7E,11R,125)-2,11-dihydroxy-1,12-oxidocembra-4(18),7(8)-diene (1), hemerocallal A (2), and betulinic acid methyl ester (3).
Conclusion Compound 1 is a new cembranoid diterpene and named euonymuditerpene A, and compounds 2 and 3 are isolated from
the twigs of Euonymus alatus for the first time.
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Fig. 1 Structure of compound 1

1 {XFES5HH

Bruker AV-400 A% 13 4R{X (Bruker Biospin
NF]D; Waters Acquity #H =i AHVR AR (1 . Waters-
Micromass Quattro Premier = = JU 2% AT Jii 1% 1%
(Waters 2~ 7] ); Waters ffill & ¥AH (Z2: Waters 515 %Y,
KN #%: Waters 2487); JASCO P-2000 Polarimeter
AL (JASCO AH]); WFH-203 =54t
ACC L g Bl A T AN AR A PR A 7)) 5 Sartorius-BS223S
LT 437 K1 (Sartorius 2 7)) 5 A 3k (100~
200, 200~300 H> 75 BilFfe L) 4 RER
GFos4 W = IO & A5 TV B ST i s ODS
(30~50 pm) A YMC A4 7%; Sephadex LH-20
RUEEAL N Pharmacia A R AE77; il %2 HPLC i
¥4 ES Epic Cyg (A 1% 4 (250 mm <20 mm, 5 um),
Phenomenex Luna Cg A3 4£ (250 mmX 10 mm, 5
umD;  SER PTG e el (st D 8.
ksl (Honeywell, J. T. Baker).

SRS FT 25T 2013 47 10 A AL R
MR ARTEAR, e, BAbE R R R
GERARSENT TR T T EEYD T
Euonymus alatus (Thunb.) Sieb. H IRV 258K
VORI B, ZiMFEA (No. 301002884) {7/ T
A B 15 o i PR 52 27 55 3
2 REESSE

T I 50 kg LL 95% S EEMIFA AR HREL 2
K (600~ 500 L), &FIK 2 he FEEUHIR RS20
BEOR, INAKIRE, RIKHACE. BERORS. IET
RS RN, Pl AR B RAB M RE - Horp IR Cbe il o) (320
g) BRERAE AR B, DLAACUbE-TAER (100 © 0—1 ¢
1) BEEESEL, £33 10 MRS Fr. 1~10.

W Fr.3 (30 g) &itJF/l ODS # il /2,
HImE-7K (15%~95%) HBEEVEML 73 B 12 MR 70
(Fr. 3-1~3-12), . Fr. 3-2 &4l & m B0BH 3,
ZJG-/K (55145, 3 mL/min) ARSI, 2 EEE
&% 1 (26 mg, tx=49.1 min). % Fr. 4 (24 g)
23 TT I ODS M i 738, HEE-/K (30%~90%)

BB B 13 NSy (Fr. 4-1~4-13), Hr
Fr. 4-7 &% @GR, ZME-/K (65135, 3
mL/min) iz, ERELEY 2 (79 mg, r=
61.5min). i) Fr. 4-13 225t Sephadex LH-20 #F{f
OB (EU-HEE1: D, BLESREIMEY
3 (15mg),

3 LT

a1 mEMIRY (&), HR-ESI-MS
o HUHES> T8 TN miz: 323.258 8 IM+H]™ (iH5
E4 323.250 8, H I i HAH X 4+ B &l 322,
3TN CaoHs405, AHLFIE N 4.

'H-NMR i (% 1) Borgifidas 4 ANHt
Z{55 64 0.89 (3H, d, J= 6.8 Hz, H-17), 0.91 (3H, d,
J = 6.8 Hz, H-16), 1.12 (3H, s, H-20), 1.68 (3H, s,
H-19); TR X R &FH 3 MNMEEF T on 4.89 (1H,
s, H-18B), 4.99 (1H, s, H-18a), 5.33 (1H, t, J=7.3 Hz,
H-7), $ERGERTAZAE 2 N RUEELER . RIS, &
WoREA 2 MERRHEEE S 0u 3.38 (1H, d, J =
10.3 Hz, H-11), 429 (1H, d, J = 9.6 Hz, H-2).
PC-NMR # (% 1) 454 DEPT ¥ BoRngith &4
20 MixfE 5, BIE 4 MEWRES 6c 110.0 (C-13),
126.6 (C-7), 135.2 (C-8), 155.0 (C-4); 2 MNZELHIKH
FEFRES 6¢ 70.1 (C-2), 76.2 (C-11); 2 MEAZERIS
0 89.0 (C-1), 85.2 (C-12); 7 MEHIERIE S o¢
40.7 (C-3), 34.1 (C-5), 31.2 (C-6), 33.5 (C-9), 31.8
(C-10), 36.3 (C-13), 30.0 (C-14); 1 MXFHEWBE S
Oc 33.5(C-15); 4 MHIERIE S dc 17.5 (C-17), 18.3
(C-16), 18.6 (C-19), 20.2 (C-20). LA ¥R RS
Vi1 AR iR E .

£ 'H-"H COSY ¥ (|8 2) 1, H-2 (05429 5
H-3 (0y 1.63) fF1EMIZ%, H-14 (64 2.24) 5 H-13 (O
1.78) FEEAATFS; H-6 (0y 1.42) 5 H-5 (dy 2.37)~ H-7
(0 5.33) fFfEMZE, H-10 (6y 1.49) 5 H-9 (y
2.16) H-11 (dy 3.38) fA{EAHIG; H-15 (65 2.28) 5
H-16 (5 0.91). H-17 (64 0.89) FEFEME, Eid Ll F
M HERT SR R AFAE 5 AN A B (C,-Cs.s
Cs-C6-C7+ Co-C19-Cii~ C13-Cran Ci16-Ci5-Ci7)0 fE
HMBC i (& 2) 1, H-18 (dy 4.99) 5 C-4 (oc
155.0). C-5 (5c 34.1) fFFEAHIK; H-7 (0w 5.33) 5
C-8 (d¢ 135.2), C-9 (d¢ 33.5), C-19 (¢ 18.6) FELEM
K, VEEAZER R 2 AN AL T C-4. C-T AL,
H-16 (o4 0.91) A1 H-17 (oy 0.89) 4355 C-15 (dc
33.5). C-1 (5¢c 89.0) FAAEAHIR; H-15 (dy 2.28) 5
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#£1 &4 18 "TH-NMR (400 MHz, CDCl;) 1 *C-NMR (100 MHz, CDCl;) %12
Table 1 'H-NMR (400 MHz, CDCl;) and *C-NMR (100 MHz, CDCl;) data for compound 1

{Z0A On ¢ WAL On ¢
1 — 89.0 10B 1.49 (m) —
2 429 (d, J=9.6 Hz) 70.1 11 3.38 (d,J=10.3 Hz) 76.2
3q 1.72 (m) 40.7 12 — 85.2
3B 1.63 (dd, J=14.5, 1.3 Hz) — 130 2.02 (m) 36.3
4 — 155.0 13 1.78 (m) —
50 237 (m) 34.1 140 2.24 (m) 30.0
5B 2.07 (m) — 14p 2.24 (m) —
60 1.91 (m) 312 15 2.28 (m) 33.5
6B 1.42 (m) — 16 0.91 (d, J= 6.8 Hz) 183
5.33 (t,J=17.3 Hz) 126.6 17 0.89 (d, J= 6.8 Hz) 17.5
— 135.2 180 4.99 (s) 110.0
9a 2.28 (m) 33.5 18B 4.89 (s) —
9B 2.16 (m) — 19 1.68 (s) 18.6
100 2.01 (m) 31.8 20 1.12 (s) 20.2

<:s\OH

<w )

— H-"H COSY
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2 k&1 BEE 'H-"H COSY 1 HMBC 83
Fig. 2 Key 'H-'H COSY and HMBC correlation of

compound 1

C-1 (¢ 89.0) FAEAHIG, HRRGSMTAELE 1| MR
R, HIELE C-1167. C-NMR i A7 25
J7F C-1 (d¢c 89.0) 1 C-12 (¢ 85.2) &ieror+aURl
ANTRLRIFE HEI C-1 R C-12 388 3 420 J5 1422 1 B K
o gk BT, e 1 NEA TV o
BRI PR BT RO,

A 1 AR B2 i IS NOESY AH G
SEM, 7 NOESY i (B 3) /1, H1 H-6 (0 1.42) 5
19-Me (6 1.68) FH, AI%N 7 S XU f A
i H-2 (0 4.29) 5 H-3p (o 1.63) #5%, H-11 (dy
3.38) 5 H-10B (o 1.49) #H5%, H-20 (oy 1.12) 5
H-9a (dy 2.28) M55, H-130 (g 2.02) 5 H-15 (o4
2.28) A%, R C-2 ALA1 C-11 SLI¥EEE . C-12 iz
FIF3E S C-1 AR RS T o f7. 5 RESH Al
MR T 53 B AT 3 B VT A Je il i) A2 YR B AR
C-1 fir {57 I BUR L o M RIOL, 25 43t
WA &P 1 S %E N (18,28,7E,11R,125)-2,11-
dihydroxy-1,12-oxidocembra-4(18),7(8)-diene, %4 %
GRS R, KIZAE W AR WARTE RH L &4,
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Fig. 3 Key NOESY correlation of compound 1
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&Y 2. BHEMRY. 'H-.NMR (400 MHz,
CDCl;) ¢: 9.37 (1H, s, -CHO), 6.80 (1H, d, J = 11.2
Hz, H-17), 6.45 (1H, dd, J = 15.2, 11.2 Hz, H-16),
5.81 (1H, d, J = 15.2 Hz, H-15), 4.74 (1H, s, H-12a),
4.72 (1H, s, H-12b), 2.47 (1H, dd, J = 13.6, 6.0 Hz,
H-9a), 2.25 (1H, m, H-1), 2.08 (1H, overlapped,
H-9b), 2.06 (2H, overlapped, H-8), 1.93 (1H,
overlapped, H-2a), 1.83 (3H, d, J = 1.0 Hz, 20-CH3),
1.78 (1H, overlapped, H-3a), 1.66 (1H, overlapped,
H-2b), 1.59 (1H, overlapped, H-3b), 1.51 (1H, t, J =
10.4 Hz, H-5), 1.28 (3H, s, 14-CH;), 1.25 (1H,
overlapped, H-7), 1.24 (3H, s, 11-CHj3), 1.02 (1H, dd,
J=9.6, 1.6 Hz, H-6); *C-NMR (100 MHz, CDCl) ¢:
195.2 (C-19), 156.1 (C-15), 152.6 (C-10), 150.2
(C-17), 135.1 (C-18), 120.3 (C-16), 107.5 (C-12), 81.0
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(C-4), 53.5 (C-5), 52.9 (C-1), 42.1 (C-3), 38.3 (C-9),
33.1 (C-6), 30.7 (C-7), 28.4 (C-13), 26.8 (C-2), 26.3
(C-11), 24.4 (C-8), 12.3 (C-14), 9.6 (C-20). DL F%#E
5B A ST, WS ELEw 2 N
hemerocallal A,

WA 3: AtaAT 5 CRUT-FEE . 'H-NMR (400
MHz, pyridine-ds) o: 4.97 (1H, d, J = 2.0 Hz, H-29a),
478 (1H, dd, J = 2.4, 1.2 Hz, H-29b), 3.62 (3H, s,
-OCH3), 3.53 (1H, td, J = 11.3, 5.2 Hz, H-3), 2.75
(1H, m, H-19), 1.81 (3H, s, H-30), 1.25 (3H, s, H-27),
1.09 (3H, s, H-26), 1.08 (3H, s, H-25), 1.03 (3H, s,
H-24), 0.85 (3H, s, H-23); "C-NMR (100 MHz,
pyridine-ds) d: 179.3 (C-28), 151.8 (C-20), 110.4
(C-29), 78.6 (C-3), 57.1 (C-17), 56.4 (C-5), 51.4
(C-9), 50.2 (C-18), 50.1 (-OCH3), 48.2 (C-19), 43.3
(C-14), 41.6 (C-8), 40.0 (C-4), 39.8 (C-1), 39.1
(C-13), 38.1 (C-22), 38.0 (C-10), 35.3 (C-7), 33.3
(C-16), 31.7 (C-21), 30.8 (C-15), 29.1 (C-23), 28.2
(C-2), 26.6 (C-12), 21.7 (C-11), 19.9 (C-30), 19.3
(C-6), 16.9 (C-25), 16.9 (C-26), 16.8 (C-24), 15.4

(C-27). LA -¥edit b5 sk A — 50, ket
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