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Sesquiterpenoids from branches and leaves of Cephalotaxus lanceolata

ZENG Ren-tao, HE Yi-ren, SHEN Yun-heng
School of Pharmacy, Second Military Medical University, Shanghai 200433, China

Abstract: Objective To isolate and identify the chemical constituents from the branches and leaves of Cephalotaxus lanceolata.
Methods The compounds were separated and purified by column chromatography with silica gel, Sephadex LH-20, MPLC, and
HPLC. Their structures were elucidated on the basis of spectroscopic methods. Results Eleven sesquiterpenoids were isolated from
95% ethanol extract of the branches and leaves of C. lanceolata and identified as lanceoloside A (1), lanceoloside B (2), lanceoloside C
(3), 9-hydroxy-4,7-megastigmadien-3-one (4), corchoionol C (5), 9,10-dihydroxy-4,7-megastigmadien-3-one (6), 5,12-epoxy-9-
hydroxy-7-megastigmen-3-one (7), 5,12-epoxy-6,9-hydroxy-7-megastigmen-3-one (8), loliolide (9), (3S,5R,8S)-5,8-epoxy-6-
megastigmadien-3,9-diol (10), and clovandiol (11) respectively. Conclusion Compounds 1 is identified as a new sesquiterpenoid,
while compounds 2—3 are two new natural products. Compounds 4—11 are isolated from this plant for the first time.

Key words: Cephalotaxus lanceolata K. M. Feng; sesquiterpenoids; lanceoloside A; lanceoloside B; lanceoloside C; loliolide; clovandiol

o111 =RAZ Cephalotaxus lanceolata K. M. Feng £33 11 MEF-ni L& (B 1D, 4351 % e ot il

—IAZE} Cephalotaxaceae) =S AZJE Cephalotaxus = JAZA5 -5 A (lanceoloside A, 1), w11l =RAZ
Sieb. et Zucc. ex Endl. fH4), HASLAAANEN, 11 %05 B (lanceoloside B, 2). 511l =425 ik C
%, A M. ENAMSHZ B EST E84E (lanceoloside C, 3D+ 9-hydroxy-4,7-megastigmadien-
EA S, s, sl AR By, XA 3-one (4. corchoionol C (5). 9,10-dihydroxy-4,7-
Pl R RTEAR D X0l ZREZ BRI megastigmadien-3-one (6)+ 5,12-epoxy-9-hydroxy-7-
A T R 2 AR SRS R Y, A megastigmen-3-one (7). 5,12-epoxy-6,9-hydroxy-7-
A0 A a AL B SRSt =R A28 megastigmen-3-one (8). loliolide (9)+ (35,5R,85)-5,8-
95% LIEFEW AT R G AT TG, MH 4B epoxy-6-megastigmadien-3,9-diol (10). clovandiol (11).
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1 L&YW 1~11 &
Fig.1 Structures of compounds 1—11
WE 1 RSB, & 2~3  (100: 1, 50: 1,301, 10: 1, 5: 1. 1:1)

H 2 AR, WA 4~11 359 09 E IR AT
GELY/ DX G EL D
1 X5

HE OISR GFpsq CHH G VL ACER T A AT B
AT FEORERER (200~300 H ); Sephadex LH-20
(40~70 um) HEH} (3EE GE A+, ODS kL (H
AKYMC Av)); WIS &R T
RATBRAT]); AVANCE-400. 500 MHz 1 fif e i3
B CHf - Bruker /A 7 ); Agilent LC/MSD F1 Agilent
Q-TOF &= #E A% (3E[H Agilent A ] ); Bruker
FTIR Vector 22 £L4MGHE(Y (it Bruker A w));
Shimadzu UV-2550 436561 (HAS Shimadzu A
#]); Perkin-Elmer 341 (7 le)6iX (3E[E Perkin-
Elmer /3 7] ); Buchi Sepacore C-615 1 [k il & 4 11% &
20 (I'miﬂ: Buchi A ] ).

ZRIZARET 20104 8 HR H = B4 &L

I TT m%ﬁéﬁgflh BRI R E 2515
T JE 76 N B K %5 5 A ot 1l = R A2 Cephalotaxus
lanceolata K. M. Feng, fH#IksA (201008070) Hifx
RS $|:j<5'—4755'— Bt IR BT = hR A=
2 RS

pril = "‘#?J@&fﬁzw 9.3 kg, B, H 95%&
BEVORARI 3 X, BEI 48 h, %Exzﬁuw‘a’)ﬁu 2%~
3% HCI V{45 pH & 2~3, JEiL, &R CHCl; 2
IR AR5 5 7K 2 H T NapyCO5 715 pH
% 10, CHClL %3224 9 g, A%T HCI
(FJEHE T CHCLs 2B (17K 295 i AR . 51
LEEFEHL, YR DSBS TR S BEAL 135 g5 K ISR
LR AT 280 M Ak AT A1 43 25, A YK TR £ 16

FEVEE, 3% 8 MNMAL4> Fr. 1~8, # Fr. 3 (7.2 g)
Wk 2t Sephadex LH-20 (FFEE) K Gk At (3 43
2, BEMLEM 1 (15mg). 4 (6mg). 6 (21 mg)
9 (3mg); Fr.5 (12.8 g) Zid Skl sl 46 (03,
HEE-7K (40%~100%) BREEUEMG, 733 6 ANy
Fr. 5-1~5-6. $ Fr. 5-2 (140 mg) £k Sephadex
LH-20 (HEE) JREfAitail oy salifth, 1521465
P2 (Tmg)s 3 (9mg). 7 (15mg) A8 (7mg);
¥ Fr. 5-5 (270 mg) fKikZ it Sephadex LH-20 (H
WD SRR AT (1% 43 B 4l 75 21659 5(30 mg) .
10 (5mg). 11 (13 mg).
3 HM%ERE

1 ARTERRA, (o) +117.8° (¢
0.09, MeOH); IRve (em™'): 3 376, 2 931, 1 639,
1 076, 1 037. F43#5il HR-ESI-MS 45 HHES T
B [MA+H] m/z: 225.141 2(3F54E 225.141 7),
454 "TH-NMR FIl PC-NMR, #i5E 43 T2 0 C13Hy0035
AEFES 4. 4 "H-.NMR. “C-NMR Hl DEPT
(R D TER, aTRLABNxb S E A 3 A
Zh, o 2 A sp” FR (6c 201.8 s, 165.9 s) Al 1
A sp® (0 42.3 5); 5 AR, ik 1 AR
IR EE (04 4.29 m, 5 68.9 d); 2 ANTEHIIE, Hih
1 ANEEM HIE [043.37 (d, J=10.9 Hz); 3.34
(d,J=10.9 Hz), 6c 68.8 t]; 3 NHIIE [0 1.93 (d,J=
0.8 Hz), dc 23.9 q]: [5H125 (d, J = 6.4 Hz), 5 23.8
ql: (51 0.96s, o 21.9 q). Wi HMBC it (& 2),
tbi&s ANFEERIAHOCAT s ] AR H 32 401 7 AR

AIREAE C-11 8 C-12 7. Mkt &9 1 11145
*@%leﬁﬁio BT A CD [6]as (c 0.5, MeOH):
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*1 1£&% 14 "H-NMR (400 MHz, CD;0D). *C-NMR (100 MHz, CD;0D) #1 DEPT i ##%
Table 1 'H-NMR (400 MHz, CD;0D), *C-NMR (100 MHz, CD;0D), and DEPT spectroscopic data of compound 1

{30 O d¢c (DEPT) 3 On dc (DEPT)

1 423 (s) 8 5.72(ddd, J=15.3,7.0,0.5Hz)  140.8 (d)
2 2.28(s) 44.6 (1) 9 4.29 (m) 68.9 (d)
3 201.8 (s) 10 1.25 (d, J= 6.4 Hz) 23.8(q)
4 5.89 (brs) 126.5 (d) 11 3.37(d, J=10.9 Hz) 68.8 (t)
5 165.9 (s) 3.34(d, J=10.9 Hz)

6 2.98 (d, J=9.3 Hz) 50.8 (d) 12 0.96 (s) 21.9 (q)
7 5.57(ddd, J=15.3,93,12Hz)  126.8(d) 13 1.93 (d, J=0.8 Hz) 23.9 (q)

—> HMBC,— NOESY

2 &1 XEA HMBC 1 NOESY HHXES
Fig.2 Key HMBC and NOESY correlations of compound 1

+57 000 (246), =3 600 (319), 5 E51LAH) 9-hydroxy-
4,7-megastigmadien-3-one FEA 5", A LU 6 {7
H A% a. fE NOESY % (& 2) v, H-6 S5i%E%
MEFHEE 2 A H 20 mllAHSG, AT BLfiE-OH 5 C-11
MIE. &5 bETd, #e a1 gt (B D, ms
AT =R AE 0 A (lanceoloside A) o

& 2: i‘:érﬁm% ESI-MS m/z: 251 [M+
Na]’, 227 [M—H] , HEMHAS 575l 228.
44 'H-NMR %n 13C-NMR W I 4 1
Ci3HpO5, AMWAE N 2. 'H-NMR (400 MHz,
CD;0D) 6: 1.82 (1H, dd, J = 13.2, 7.1 Hz, H-2a), 1.64
(1H, brt, J = 13.0 Hz, H-2b), 4.17 (1H, m, H-3), 1.98
(1H, dd, J = 13.1, 7.0 Hz, H-4a), 1.56 (1H, dd, J =
13.1, 10.0 Hz, H-4b), 1.35 (1H, m, H-6), 1.49 (1H, m,
H-7a), 1.84 (1H, m, H-7b), 1.70 (1H, m, H-8a), 1.78
(1H, m, H-8b), 4.28 (1H, m, H-9), 1.25 (3H, d, J= 6.5
Hz, H-10), 0.94 (3H, s, H-11), 3.46 (1H, dd, J = 8.0,
2.0 Hz, H-12a), 3.76 (1H, d, J = 8.1 Hz, H-12b), 1.16
(3H, s, H-13); "C-NMR (100 MHz, CD;0D) &: 45.9
(C-1), 49.8 (C-2), 67.1 (C-3), 50.5 (C-4), 86.1 (C-5),
56.8 (C-6), 22.5 (C-7), 40.5 (C-8), 69.1 (C-9), 23.6
(C-10), 20.4 (C-11), 77.3 (C-12), 23.8 (C-13). LA %k
5 ek A — Y, R a2 1A
BRI, R4, ok a4 Aot

=R B (lanceoloside B) .
&Y 3: TR . ESI-MS m/z: 249 [M+

Nal®, HEMILAIN > RN 226, 454 'H-NMR
H1 BC-NMR HERFL 27300 CisHpOs, AR Ny
3. 'H-NMR (400 MHz, CD;0D) 6: 1.81 (1H, dd, J =
13.1, 7.0 Hz, H-2a), 1.64 (1H, brt, J = 13.1 Hz, H-2b),
4.17 (1H, m, H-3), 1.97 (1H, dd, J = 13.0, 7.0 Hz,
H-4a), 1.55 (1H, dd, J = 13.0, 10.0 Hz, H-4b), 2.04
(1H, d, J=9.0 Hz, H-6), 5.51 (1H, ddd, J = 15.4, 10.3,
1.1 Hz, H-7), 5.61 (1H, dd, J = 15.4, 5.9 Hz, H-8),
428 (1H, m, H-9), 1.24 (3H, d, J = 6.5 Hz, H-10),
0.95 (3H, s, H-11), 3.46 (1H, dd, J = 8.0, 2.0 Hz,
H-12a), 3.76 (1H, d, J = 8.0 Hz, H-12b), 1.11 (3H, s,
H-13); "“C-NMR (100 MHz, CD;0D) &: 45.5 (C-1),
48.7 (C-2), 67.1 (C-3), 49.3 (C-4), 85.6 (C-5), 61.9
(C-6), 127.5 (C-7), 139.6 (C-8), 69.2 (C-9), 23.9
(C-10), 20.6 (C-11), 77.6 (C-12), 24.1 (C-13). LL Lk
$ode 5 ScikaE R A 80, etk a3 o 1
B RIR =), Zaikm4, WokIidr 4 4ot
=45 FmE C (lanceoloside C)o

ey 4: TEEMARY . ESI-MS m/z: 231 [M+
Na]’, 207 [M—H], EMIHAX /7 ik 208,
454 'H-NMR #1l BC-NMR 3 9 3 4> 7 20k
Ci3Hy0,, AMIFIE K 4. 'H-NMR (400 MHz,
CD;0D) 6: 2.06 (1H, d, J = 16.8 Hz, H-2a), 2.32 (1H,
d, J=16.8 Hz, H-2b), 5.89 (1H, s, H-4), 2.54 (1H, d,
J =182 Hz, H-6), 5.54 (1H, dd, J = 15.5, 8.2 Hz, H-7),
5.56 (1H, dd, J = 15.5, 5.6 Hz, H-8), 434 (1H, m,
H-9), 1.28 (3H, d, J = 6.6 Hz, H-10), 1.03 (3H, s,
H-11), 0.97 (3H, s, H-12), 1.88 (3H, d, J = 1.2 Hz,
H-13); "*C-NMR (100 MHz, CD;0D) §: 37.3 (C-1),
48.5 (C-2), 202.1 (C-3), 126.3 (C-4), 166.2 (C-5), 56.8
(C-6), 127.3 (C-7), 140.4 (C-8), 68.9 (C-9), 23.9
(C-10), 27.4 (C-11), 28.2 (C-12), 23.8 (C-13). LA %k
¥ 5 ScERIR S A M, MR AT 4 N
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9-hydroxy-4,7-megastigmadien-3-one.

tE s: TLEMRY . ESI-MS m/z: 247 [M+
Nal’, 223 [M—H], #fERARX 2 75l 224, 4
£+ "H-NMR F1 "C-NMR #7304 C13Ha003,
AHIFIE S 4. "H-NMR (400 MHz, CD;0D) 6: 2.14
(1H, d, J = 17.2 Hz, H-2a), 2.5 (1H, d, J = 17.0 Hz,
H-2b), 5.86 (1H, s, H-4), 5.78 (1H, overlap, H-7), 5.78
(1H, overlap, H-8), 4.31 (1H, m, H-9), 1.22 (3H, d, J =
6.5 Hz, H-10), 1.02 (3H, s, H-11), 0.99 (3H, s, H-12),
1.91 3H, d, J = 1.4 Hz, H-13); “C-NMR (100 MHz,
CD;0D) 6: 42.6 (C-1), 50.8 (C-2), 201.3, (C-3), 127.1
(C-4), 167.6 (C-5), 80.0 (C-6), 130.1 (C-7), 137.0
(C-8), 68.8 (C-9), 24.0 (C-10), 23.9 (C-11), 24.6
(C-12), 19.7 (C-13). LA F-3cdfs 5 i s A —27,
W A% 5 M corchoionol Co

&Y 6: ToEIMARY) . ESI-MS m/z: 247 [M+
Na]’, 223 [M—H], HEMAHX 7 ik 224, 45
4 "H-NMR Fil "C-NMR HERFL 3730 C13Ha00s,
AHIFE K 4. "H-NMR (400 MHz, CD;0D) 6: 2.09
(1H, d, J = 16.4 Hz, H-2a), 2.33 (1H, d, J = 16.8 Hz,
H-2b), 5.91 (1H, s, H-4), 2.55 (1H, d, J = 9.0 Hz,
H-6), 5.71 (1H, dd, J = 15.2, 9.0 Hz, H-7), 5.62 (1H,
dd, J = 15.2, 5.5 Hz, H-8), 4.30 (1H, m, H-9), 3.69
(1H, dd, J = 11.0, 3.5 Hz, H-10a), 3.50 (1H, dd, J = 11.0,
7.4 Hz, H-10b), 1.03 (3H, s, H-11), 0.96 (3H, s, H-12),
1.90 3H, d, J = 1.6 Hz, H-13); “C-NMR (100 MHz,
CD;0D) d: 42.3 (C-1), 44.6 (C-2), 201.8 (C-3), 126.8
(C-4), 165.9 (C-5), 50.8 (C-6), 126.5 (C-7), 140.8 (C-8),
68.9 (C-9), 68.8 (C-10), 23.8 (C-11), 23.9 (C-12), 21.9
(C-13)0 LA FKde 5 Sk A — 5™, et
W) 6 A3 9,10-dihydroxy-4,7-megastigmadien-3-one.

&M 7 TEEMRY . ESI-MS m/z: 247 [M+
Na]", 471 [2M+Na]", #EMART 275 h 224 &5
4 "H-NMR Fil "C-NMR #ERI 537304 C13Ha003,
AHIFIE K 4. "H-NMR (400 MHz, CD;0D) : 1.94
(1H, d, J = 16.6 Hz, H-2a), 2.31 (1H, d, J = 16.6 Hz,
H-2b), 2.21 (1H, dt, J = 17.1, 1.6 Hz, H-4a), 2.57 (1H,
d, J = 17.1 Hz, H-4b), 2.41 (1H, d, J = 9.1 Hz, H-6),
5.74 (1H, overlap, H-7), 5.74 (1H, overlap, H-8), 4.30
(1H, m, H-9), 1.22 (3H, d, J = 6.2 Hz, H-10), 1.03
(3H, s, H-11), 3.61 (1H, dd, J = 8.0, 2.8 Hz, H-12a),
3.68 (1H, d, J = 8.0 Hz, H-12b), 1.16 (3H, s, H-13);
BC.NMR (100 MHz, CD;OD) J: 45.4 (C-1), 49.9

(C-2), 211.8 (C-3), 51.1 (C-4), 85.0 (C-5), 59.6 (C-6),
123.4 (C-7), 143.3 (C-8), 69.0 (C-9), 24.1 (C-10), 20.5
(C-11), 80.0 (C-12), 24.5 (C-13). L s 5 CikRiE
FA -, WS EAE W T N 5,12-epoxy-9-
hydroxy-7-megastigmen-3- one.

G 8: TLEMPIRY) . ESI-MS m/z: 263 [M+
Na]’, 239 [M—H]", A7 7k 240, 45
£ "H-NMR Fil "C-NMR #EMIEL 537304 C13HuOs,
AHIFE Sy 4. "H-NMR (400 MHz, CD;0D) 6: 1.91
(1H, d, J = 16.6 Hz, H-2a), 2.35 (1H, d, J = 16.6 Hz,
H-2b), 2.21 (1H, dt, J=17.1, 1.6 Hz, H-4a), 2.57 (1H,
d, J=17.1 Hz, H-4b), 6.08 (1H, d, J = 16.3 Hz, H-7),
6.04 (1H, dd, J = 16.3, 5.1 Hz, H-8), 437 (1H, m,
H-9), 1.22 (3H, d, J = 6.5 Hz, H-10), 0.96 (3H, s,
H-11), 3.67 (1H, dd, J = 8.0, 2.8 Hz, H-12a), 3.75 (1H,
d, J = 8.0 Hz, H-12b), 1.12 (3H, s, H-13); "*C-NMR
(100 MHz, CD;0D) 6: 48.6 (C-1), 52.9 (C-2), 208.7
(C-3), 53.7 (C-4), 82.1 (C-5), 86.5 (C-6), 125.1 (C-7),
140.7 (C-8), 68.2 (C-9), 24.3 (C-10), 15.7 (C-11), 77.9
(C-12), 19.4 (C-13). LA EEdl 55 SClR R IE F A —
2, % e S 8 S 5,12-epoxy-6,9-hydroxy-7-
megastigmen-3-one.

&Y 9: TEMARY) . ESI-MS m/z: 219 [M+
Na]’, 415 [2M+Na]", 231 [M+CI1]", #HEMAHX 21
N 196, 44 "H-NMR Fl BC-NMR 0 4> 1
XN CH605, AMAIE N 4. 'H-NMR (400 MHz,
CD;0D) 6: 1.55 (1H, dd, J = 3.6, 14.4 Hz, H-2a), 2.01
(1H, dd, J = 2.4, 14.4 Hz, H-2b), 4.24 (1H, m, H-3),
1.77 (1H, dd, J = 4.0, 13.6 Hz, H-4a), 2.44 (1H, dd,
J =28, 13.6 Hz, H-4b), 5.77 (1H, s, H-7), 1.78 (3H, s,
H-9), 1.29 (3H, s, H-10), 1.48 (3H, s, H-11); "C-NMR
(100 MHz, CD;0D) §: 37.3 (C-1), 48.0 (C-2), 67.3
(C-3), 46.5 (C-4), 89.0 (C-5), 185.7 (C-6), 113.4
(C-7), 174.5 (C-8), 27.1 (C-9), 27.5 (C-10), 31.1
(C-11). Lh X 5 Scipaoa it A — 82, ke
54 9 4 loliolide.

AW 10 TEMIRY) . ESI-MS m/z: 249 [M+
Na]’, 225 [M—H], AN 7 FE K 226, 45
£ "H-NMR Fl "C-NMR #EMIFL 37304 Ci3HpOs,
AHIFIEE 3. "H-NMR (400 MHz, CD;0D) 6: 1.52
(1H, dd, J = 3.3, 13.8 Hz, H-2a), 2.05 (1H, brd, J =
14.0 Hz, H-2b), 4.49 (1H, m, H-3), 1.98 (1H, dd, J =
4.0, 13.8 Hz, H-4a), 2.62 (1H, brd, J = 14.0 Hz, H-4b),
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5.76 (1H, s, H-7), 4.76 (1H, brd, J = 7.2 Hz, H-8),
3.94 (1H, m, H-9), 1.43 (3H, d, J = 6.6 Hz, H-10),
1.42 (3H, s, H-11), 1.13 (3H, s, H-12), 1.92 (3H, s,
H-13); "C-NMR (100 MHz, CD;0D) §: 34.3 (C-1),
51.2 (C-2), 66.5 (C-3), 51.1 (C-4), 89.3 (C-5), 154.6
(C-6), 119.7 (C-7), 88.5 (C-8), 71.3 (C-9), 19.1
(C-10), 27.6 (C-11), 31.3 (C-12), 27.5 (C-13). LA L%
5 SCiR AR B A — B, A 10 N
(3S,5R,85)-5,8-epoxy-6-megastigmadien-3,9-diol.
th&9 11: TLOMPIRY) - ESI-MS m/z: [M+Na]”
239, HEMAIN > TR, 238, 454 'H-NMR Fi
BC-NMR HEEL 5> 7308 CisHagO, AHIRIE H 3.
'H-NMR (400 MHz, CD;OD) &: 3.78 (1H, dd, J =
10.6, 5.9 Hz, H-2), 1.60 (1H, m, H-3a), 1.74 (1H, m,
H-3b), 1.29 (1H, m, H-5), 1.16 (1H, m, H-6a), 1.06
(IH, m, H-6b), 1.32 (1H, m, H-7a), 1.18 (1H, m,
H-7b), 3.24 (1H, brs, H-9), 1.86 (1H, m, H-10a), 1.71
(1H, m, H-10b), 2.47 (1H, m, H-11a), 1.21 (1H, m,
H-11b), 1.60 (2H, m, H-12), 1.03 (3H, s, H-13), 0.93
(3H, s, H-14), 1.04 (3H, s, H-15); "“C-NMR (100 MHz,
CD;0D) o: 45.6 (C-1), 81.6 (C-2), 48.3 (C-3), 36.0
(C-4),52.2 (C-5), 27.0 (C-6), 34.6 (C-7),37.9 (C-8), 76.1
(C-9),28.0 (C-10), 21.9 (C-11), 36.8 (C-12), 29.3 (C-13),
31.9 (C-14), 25.9 (C-15). L Edi 5 SClikikiE FA—
P, A 11 clovandiol.
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