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Chemical constituents of alkaloids part of Cephalotaxus hainanensis
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Abstract: Objective To study the alkaloids constituents from Cephalotaxus hainanensis. Methods The column chromatography
Sephadex LH-20 and ODS were used to isolate and purify the compounds of alkaloids part of C. hainanensis . The chemical structures
were identified on basis of physicochemical properties and spectral data. Results Thirteen compounds were isolated and identified as
cephalotaxine (1), isocephalotaxinone (2), cephalotaxinone (3), cephalezomine G (4), (2R,35,4S,55)-2,3-dihydroxycephalotaxane (5),
acetylcephalotaxine (6), deoxyharringtonine (7), (R)-fortunine (8), (S)-fortunine (9), isomer of 3-epi-schellhammericine (10), 1,4
(Pr'NH),-anthraquinone (11), 2-ethyl-n-hexyl benzoate (12), and B-sitosterol (13). Conclusion Compounds 3—6 and 10—13 are
isolated from this plant for the first time.
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NEE A WP S VA Y = RAZ BRI 5 = = RAZ IR
B R AR AN R S, LR
AR B HA T i R AL < U ) S B 7 i3k A T
T RGEWA BT 3 8, 50 ) %8 N =R A,

7t = R AZ B B8 Cisocep-
halotaxinone, 2)+ =242 ( cephalotaxinone, 3)+
=R M% G(cephalezomine G, 4)-(2R,3S5,4S,55)-2,3-
TR E=ZRE W [(2R354S,55)-2,3-dihydroxy-
cephalotaxane , 5]+ & W = 2R A2 Bk ( acetylce-
phalotaxine , 6 ) it % = 22 2 5 8 ( deoxy-
harringtonine, 7)+ (R)-FH{L =RA2H8 [(R)-fortunine,
8]. (S)-NIL=2RA20% [(S)-fortunine, 9], 3-F HW4
KB A4 R (isomer of 3-epi-schellhammericine,
10) . 14-N-— 5% 7 & B B [1,4 (Pr'NH)-
anthraquinone , 11]. K H g (2- £ #)- IF & fig
12) F1 B-& & %

( cephalotaxine , 1) .

( 2-ethyl-n-hexyl benzoate ,
(B-sitosterol, 13),
1 NEFESHH
1.1 X5

Bruker AV-500 %8 S AZHEILHRIL (. Bruker
WRBCH . HR-ESI-MS Ji 4% . ESI-MS Jii 5 {X
(Wi LA 8 57 A H]); Sephadex LH-20 ({2 [ BR v
H]); ODS (20~45 m, Fuji A#)); FEEIGEER G
(200~300. 60~80 H, #HHiFHEMT) D; Agilent
1260 = 80 t B4 (e E ZHERRHA PR A F]D;
Jie#% 7% ) AX (Heidolph Laborota 24 &) ); /K N4l /K 5
L, Z5Ntilkai; 10%mE RS e i
BpE A7
1.2 #t

MERHNER B TR A B RS FIR, HEd
] iy Al AL Bt #es AR BRI S EE 4
TE RN ZINB =R B YR FE Cephalotaxus
hainanensis Li, tr4x (HUANG00020) {#77 T+ [H
iy ARl 7 B FAs AR I AR B 8 BT R IR = AL 5
IS
2 RRSSE

WA 2% (100 kgD, TR RS A Tk 2,
BE 80 C FIR#E 3 X, BRHKMEKRASE R LRER
. BRERST/KY, JHBRIAT QB2
pHEZ 2, MIANSGAFEE 3 K, 15 BIREHEHRY,
T AN ARV O Y pH A2 10, IMAE
RE3 K, PFAFEFER CABE ). o3 5E
R I v A S Y [ o s et 1

105.5 g, MBEES 96.5 go SBHHES > 2l AR
FEEE, DUAHEE-BEER 408 (10 0 1—0: 1), 465
BRIV, 433 8 AN¥4r Fr. A~H. Fr. E 4 ODS
TERAE (R (HREE-K 3:7—1:0) 208, HrikAE
gk i, BEMEY 1 (60.0g) F113 (15.8 mg);
Fr. D SRR AE i CHmBE-TIEd 8 - 1) 48
BEMLAEY 2 (11.0 mg)+ 3 (16.2mg)+ 6 (6.1 mg)+
8 (0.8 mg) 110 (11.0 mg); Fr. H &Rk ik
A1 Sephadex LH-20 BEfAE S (FFEL) 72543 24k
Y4 (13.4 mg). 5 (47 mg). 7 (5.0 mg) 19
(9.2 mg); Fr. A % Sephadex LH-20 #tfiAE i (F
BE) A E M CRO-FEE 100 0D 73 ES 3L
AP 11 (0.8 mg) Ml12 (15.1 mg).
3 HmEE

&M 1: ARG S (FED, 47X
CsH,NO4, HR-ESI-MS m/z: 316.154 8 [M+H]" (it
BB 316.154 9), mp 140.7~142.0 “C."H-NMR (500
MHz, CDCl;) d: 6.67 (1H, s, H-17), 6.64 (1H, s,
H-14), 5.90 (2H, s, H-18), 4.93 (1H, s, H-1), 4.76 (1H,
d, J = 9.3 Hz, H-3), 3.73 (3H, s, H-19), 3.67 (1H, d,
J = 9.3 Hz, H-4), 3.35 (1H, m, H-11), 3.07 (1H, m,
H-8), 2.92 (1H, m, H-10), 2.58 (1H, m, H-8), 2.58
(1H, m, H-10), 2.35 (1H, m, H-11), 2.01 (1H, m, H-6),
1.87 (1H, m, H-6), 1.74 (2H, m, H-7); “*C-NMR (125
MHz, CDCl3) d: 97.6 (C-1), 160.5 (C-2), 73.3 (C-3),
57.3 (C-4), 70.6 (C-5), 43.6 (C-6), 20.3 (C-7), 53.9
(C-8), 48.6 (C-10), 31.7 (C-11), 128.0 (C-12), 134.3
(C-13), 112.7 (C-14), 146.9 (C-15), 146.1 (C-16),
110.4 (C-17), 100.9 (C-18), 58.0 (C-19). LA MR 5
SCHRARGE BRI AR 5, S A 1 =R

&Y 2: FEMA, T3 CsHNO,, HR-
ESI-MS m/z: 314.143 8 [M+H] (i1 51% 314.139 2).
'H-NMR (500 MHz, CD;0D) d: 6.74 (1H, s, H-14),
6.68 (1H, s, H-17), 5.96 (2H, s, H-18), 3.88 (3H, s,
H-19), 3.30 (1H, m, H-6), 3.02 (1H, m, H-6), 3.30
(1H, m, H-11), 2.93 (1H, ddd, J = 2.9, 5.2, 8.9 Hz,
H-11), 2.87 (2H, m, H-10), 2.51 (2H, m, H-8), 1.81
(2H, m, H-7), 1.81 (1H, d, J = 7.0 Hz, H-1), 1.69 (1H,
d,J=7.0 Hz, H-1); “C-NMR (125 MHz, CD;0D) §:
38.9 (C-1), 201.3 (C-2), 151.2 (C-3), 69.3 (C-5), 43.9
(C-6), 242 (C-7), 51.8 (C-8), 49.5 (C-10), 32.9
(C-11), 132.1 (C-12), 124.4 (C-13), 110.1 (C-14),
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1483 (C-15), 145.7 (C-16), 110.0 (C-17), 101.4
(C-18), 58.9 (C-19). LA H¥a 5 Sk x A
— gl A 2 R E RIS E

WEY) 3: AERRCFED, 7073 CisH 1 oNO;,
HR-ESI-MS m/z: 314.140 9 [M+H]" (114548 314.139 2).
'H-NMR (500 MHz, CDCl3) 6: 6.70 (1H, s, H-14),
6.64 (1H, s, H-17), 6.41 (1H, s, H-1), 5.91 (2H, s,
H-18), 3.80 (3H, s, H-19), 3.53 (1H, s, H-4), 3.09 (1H,
m, H-8), 2.69 (1H, m, H-8), 2.92 (1H, m, H-10), 2.53
(1H, m, H-10), 2.44 (2H, m, H-11), 2.10 (1H, m, H-6),
1.96 (1H, m, H-6), 1.87 (2H, m, H-7); "“C-NMR (125
MHz, CDCly) 6: 123.8 (C-1), 158.3 (C-2), 200.9
(C-3), 60.8 (C-4), 39.0 (C-6), 20.1 (C-7), 53.0 (C-8),
47.8 (C-10), 31.5 (C-11), 128.5 (C-12), 130.9 (C-13),
112.6 (C-14), 147.3 (C-15), 146.3 (C-16), 110.4
(C-17), 101.2 (C-18), 57.4 (C-19). LL_E#¥5 5 SCHikIR
B IEA S, M e A 3 N = RAZER

WEY 4: EEMRY, 5730 CyHaNO,,
HR-ESI-MS m/z: 304.148 8 [M+H]" Git#H i N
304.154 9). '"H-NMR (500 MHz, CD;OD) §: 6.71
(1H, s, H-14), 6.70 (1H, s, H-17), 5.89 (2H, s, H-18),
423 (1H, m, H-2), 4.15 (1H, m, H-3), 3.83 (1H, m,
H-11), 2.90 (1H, m, H-10), 2.90 (1H, m, H-4), 2.48
(1H, m, H-10), 2.38 (1H, m, H-11), 2.38 (1H, m, H-6),
2.27 (1H, dd, J = 5.0, 13.8 Hz, H-1), 1.73 (1H, m,
H-6), 1.73 (2H, m, H-7), 1.55 (1H, dd, J = 1.3, 13.8
Hz, H-1); “C-NMR (125 MHz, CD;OD) &: 33.2
(C-1), 78.4 (C-2), 82.8 (C-3), 70.3 (C-4), 79.3 (C-5),
44.5 (C-6), 20.1 (C-7), 59.4 (C-8), 54.9 (C-10), 32.1
(C-11), 134.9 (C-12), 131.3 (C-13), 113.1 (C-14),
147.1 (C-15), 147.5 (C-16), 111.2 (C-17), 101.8
(C-18). LA_E%df 5 Sckafos o g A — 5",
KA 4 N=REF G,

WwEY) 5. R AaREAK, 57 C7HyNOy,
HR-ESI-MS m/z: 304.150 4 [M+H]" (it & 14
304.154 9). "H-NMR (500 MHz, CDCl;) 8: 6.70 (1H,
s, H-14), 6.68 (1H, s, H-17), 5.87 (2H, s, H-18), 4.15
(1H, m, H-2), 4.10 (1H, m, H-3), 4.06 (1H, m, H-11),
3.27 (1H, d, J = 5.8 Hz, H-4), 3.02 (1H, m, H-10),
2.59 (1H, m, H-10), 2.40 (1H, m, H-11), 2.16 (1H, m,
H-7), 2.06 (1H, m, H-1), 1.82 (1H, m, H-7), 1.74 (2H,
m, H-6), 1.69 (1H, m, H-1); “C-NMR (125 MHz,
CDCly) d: 43.6 (C-1), 72.3 (C-2), 77.2 (C-3), 59.8

(C-4), 68.2 (C-5), 29.0 (C-6), 20.1 (C-7), 50.8 (C-8),
55.5 (C-10), 31.8 (C-11), 134.6 (C-12), 131.0 (C-13),
111.3 (C-14), 147.5 (C-15), 147.9 (C-16), 113.0
(C-17), 102.1 (C-18). PA - Hidis 55 STk i xof R A
— g, S EAL B 5 N (2R,35,48,58)-2,3- "%
B =R

&Y 6: LRy,
HR-ESI-MS m/z: 380.150 2 [M+Na]" (it 514
380.147 4). "H-NMR (500 MHz, CDCl;) : 6.60 (1H,
s, H-17), 6.57 (1H, s, H-14), 5.88 (2H, s, H-18), 5.80
(1H, d, J = 9.4 Hz, H-3), 5.04 (1H, s, H-1), 3.76 (1H,
d, J=9.4 Hz, H-4), 3.72 (3H, s, H-21), 3.23 (1H, ddd,
J=19, 12.4, 14.3 Hz, H-11), 3.07 (1H, m, H-8), 2.92
(1H, ddd, J=7.2, 11.6, 16.0 Hz, H-10), 2.59 (1H, ddd,
J=172,11.6, 16.0 Hz, H-10), 2.59 (1H, m, H-8), 2.36
(1H, ddd, J = 7.9, 12.4, 14.3 Hz, H-11), 2.02 (1H, m,
H-6), 1.89 (1H, m, H-6), 1.75 (2H, m, H-7), 1.57 (3H,
m, H-20); "C-NMR (125 MHz, CDCls) §: 100.4
(C-1), 157.6 (C-2), 74.9 (C-3), 56.6 (C-4), 70.7 (C-5),
43.4 (C-6), 20.4 (C-7), 54.0 (C-8), 48.6 (C-10), 31.7
(C-11), 128.4 (C-12), 133.8 (C-13), 113.6 (C-14),
146.7 (C-15), 145.7 (C-16), 109.6 (C-17), 100.9
(C-18), 170.1 (C-19), 20.5 (C-20), 57.5 (C-21). LA L
H 5 SCRRROE B A — Y, s etk A
6 N LI =IAZ

WEW T HEF AR,
HR-ESI-MS m/z: 516.255 3 [M+H]" (it &4
516.259 7). "H-NMR (500 MHz, CDCl3) d: 6.62 (1H,
s, H-17), 6.53 (1H, s, H-14), 5.98 (1H, d, J = 9.8 Hz,
H-3), 5.86 (2H, s, H-18), 5.04 (1H, s, H-1), 3.77 (1H,
d, J = 9.8 Hz, H-4), 3.67 (3H, s, H-19), 3.56 (3H, s,
H-24), 3.13 (2H, m, H-8), 2.96 (1H, m, H-10), 2.25
(2H, s, H-22), 1.89 (2H, m, H-6), 1.77 (2H, m, H-7),
1.25 (1H, m, H-11), 1.41 (2H, m, H-25), 1.41 (1H, m,
H-27), 1.30 (2H, m, H-26), 0.96 (1H, m, H-11), 0.83
(3H, m, H-29), 0.81 (3H, m, H-28); "*C-NMR (125
MHz, CDCls) d: 100.1 (C-1), 158.0 (C-2), 74.7 (C-3),
55.9 (C-4), 70.7 (C-5), 43.4 (C-6), 20.4 (C-7), 54.1
(C-8), 48.8 (C-10), 31.4 (C-11), 133.3 (C-12), 128.4
(C-13), 112.8 (C-14), 146.8 (C-15), 146.0 (C-16),
109.8 (C-17), 100.9 (C-18), 57.3 (C-19), 174.2 (C-20),
74.8 (C-21), 42.9 (C-22), 170.6 (C-23), 51.6 (C-24),
36.9 (C-25), 31.7 (C-26), 28.1 (C-27), 22.4 (C-28),

53 F 3 CyoHpNOs,

77 F 3 CogH37NOg,



* 1544 -

¢ $ % Chinese Traditional and Herbal Drugs 35 50 % 28 78 20194 4 A

22.8 (C-29). LA %t 5 SRk BT FRFEA— 51,
WS TE B T AR = RAZ R .

wEY 8: AR, 7T CoHyNOy,
HR-ESI-MS m/z: 328.161 1 [M+H]" (GitHAE N
328.154 9). 'H-NMR (500 MHz, DMSO-d;) 6: 6.87
(1H, s, H-15), 6.56 (1H, s, H-18), 6.08 (1H, dd, J =
4.5, 10.0 Hz, H-2), 5.92 (1H, m, H-1), 5.88 (2H, s,
H-19), 3.90 (1H, m, H-3), 3.58 (1H, dd, J = 0.7, 0.9
Hz, H-7), 3.45 (1H, dd, J = 0.7, 11.9 Hz, H-8), 2.78
(1H, dd, J = 0.9, 11.3 Hz, H-8), 3.27 (1H, m, H-4),
2.69 (1H, m, H-4), 3.27 (1H, m, H-12), 1.69 (1H, m,
H-12), 3.07 (1H, m, H-10), 2.90 (1H, m, H-10), 3.07
(3H, s, H-20), 1.79 (2H, m, H-11); “C-NMR (125
MHz, DMSO-dg) d: 129.2 (C-1), 131.2 (C-2), 72.9
(C-3), 36.0 (C-4), 70.1 (C-5), 69.1 (C-6), 60.4 (C-7),
55.2 (C-8), 49.8 (C-10), 29.3 (C-11), 26.9 (C-12),
134.5 (C-14), 110.6 (C-15), 145.1 (C-16), 145.6
(C-17), 111.3 (C-18), 100.8 (C-19), 56.4 (C-20). LA L
s 5 SR IRoE e A — T, St A 8 A
(R)-HIVL = RASH

WEM9: #EkR, 4130 CoHyNOy, HR-
ESI-MS m/z: 328.152 7 [M+H] (i 518 328.154 9).
'H-NMR (500 MHz, CDCl3) 6: 6.77 (1H, s, H-15),
6.75 (1H, s, H-18), 6.02 (1H, dd, J = 1.4, 10.3 Hz,
H-2), 5.94 (2H, s, H-19), 5.74 (1H, d, J = 10.2 Hz,
H-1), 3.62 (1H, s, H-7), 3.29 (1H, m, H-3), 3.21 (3H,
m, H-20), 3.18 (2H, m, H-12), 2.92 (2H, m, H-8), 2.92
(2H, m, H-4), 2.71 (2H, m, H-10), 1.43 (1H, m, H-11),
1.24 (1H, m, H-11); "C-NMR (125 MHz, CDCL)
127.4 (C-1), 133.2 (C-2), 75.8 (C-3), 49.1 (C-4), 69.4
(C-5), 68.9 (C-6), 59.7 (C-7), 55.1 (C-8), 48.7 (C-10),
28.9 (C-11), 34.6 (C-12), 134.3 (C-13), 134.2 (C-14),
108.6 (C-15), 144.2 (C-16), 1454 (C-17), 111.6
(C-18), 100.8 (C-19), 55.5 (C-20). LA %k 5 ik
BRI A — T, S E A 9 AT =

WED10: REER AR, 4513 CloHy;NOs,
HR-ESI-MS m/z: 314.175 4 [M+H]" G54 314.1756).
'H-NMR (500 MHz, CD;0OD) ¢: 6.71 (1H, s, H-18),
6.63 (1H, s, H-15), 6.04 (1H, dd, J = 4.7, 10.2 Hz,
H-2), 5.86 (2H, s, H-19), 5.75 (1H, dd, J = 1.2, 10.2
Hz, H-1), 3.29 (1H, m, H-12), 3.24 (3H, s, H-20), 3.12
(1H, m, H-3), 3.06 (1H, m, H-6), 3.06 (1H, m, H-10),

3.00 (1H, m, H-8), 2.87 (1H, m, H-8), 2.87 (1H, m,
H-10), 2.67 (1H, m, H-11), 2.23 (1H, m, H-7), 1.91
(1H, m, H-7), 1.52 (1H, m, H-11); “C-NMR (125
MHz, CD;OD) d: 129.2 (C-1), 132.4 (C-2), 77.6
(C-3), 37.2 (C-4), 77.2 (C-5), 47.1 (C-6), 29.8 (C-7),
523 (C-8), 55.3 (C-10), 29.2 (C-11), 136.4 (C-13),
138.1 (C-14), 110.0 (C-15), 147.6 (C-16), 147.0
(C-17), 112.5 (C-18), 102.4 (C-19), 56.2 (C-20), PA_I
$be 5 SCmRIRGE X RS A — 5 ), M R A 10
N5 3-3R B K BLE

A 11: WEM K, 73T 30 CoHpN,0,, HR-
ESI-MS m/z: 323.173 2 [M+H]" G514 323.176 0).
'H-NMR (500 MHz, DMSO-d) 6: 10.97 2H, d, J =
8.1 Hz, NH), 8.24 (2H, m, H-5, 8), 7.79 (2H, m, H-6,
7), 7.52 (2H, s, H-2, 3), 4.08 (2H, m, H-1', 1), 1.30
(12H, d, J = 6.4 Hz, H-2', 2", 3, 3"); "*C-NMR (125
MHz, DMSO-dy) &: 145.3 (C-1, 4), 1252 (C-2, 3),
132.3 (C-6, 7), 125.7 (C-5, 8), 180.5 (C-9, 10), 108.1
(C-4a, 9a), 133.9 (C-8a, 10a), 43.1 (C-1', 1"), 23.3
(C-2',2",3",3"). LA B & 5 SCHRHTE X B R A —
HUY, MEEAY 118 1,4-N-Z 7 I B .

EW 12: REAREE, 570 CisHynO0,,
ESI-MS m/z: 233 [M—H] . 'H-NMR (500 MHz,
CDCl3) 6: 7.70 (2H, dt, J = 3.6, 7.3 Hz, H-3', 5'), 7.69
(1H, m, H-4"), 7.52 (2H, m, H-2, 6'), 420 (2H, m,
H-1), 1.70 (1H, m, H-2), 1.70 (2H, m, H-4), 1.41 (2H,
m, H-3), 1.41 (2H, m, H-3), 1.34 (2H, m, H-5), 0.90
(3H, d, J = 7.5 Hz, H-6), 0.90 (3H, d, J = 7.5 Hz, H-
2"); BC-NMR (125 MHz, CDCL3) 8: 68.3 (C-1), 38.9
(C-2), 30.5 (C-3), 29.1 (C-4), 23.1 (C-5), 14.2 (C-6),
132.6 (C-1'), 131.0 (C-2/, 6), 128.9 (C-3', 5'), 131.0
(C-4"), 167.9 (C-7), 23.9 (C-1"), 11.1 (C-2"). LA %k
5 5 SRR x e A — Y, M A 12
NAEHER (2-2%)-1E 2 fiE.

AW 13: AERAK, 9 F 3 CyHsO, EI-MS
m/z: 415 [M+H] . '"H-NMR (500 MHz, CDCl3) ¢:
5.35 (1H, m, H-6), 3.52 (1H, m, H-3), 0.92 (3H, d, J =
6.5 Hz, H-21), 0.84 (3H, d, J = 1.6 Hz, H-26);
BC-NMR (125 MHz, CDCl;) d: 37.4 (C-1), 28.4
(C-2), 72.0 (C-3), 40.0 (C-4), 140.9 (C-5), 121.9
(C-6), 31.8 (C-7), 29.9 (C-8), 50.3 (C-9), 36.6 (C-10),
21.2 (C-11), 3.4 (C-12), 42.4 (C-13), 57.0 (C-14), 24.5
(C-15), 28.4 (C-16), 50.2 (C-17), 12.0 (C-18), 19.5
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(C-19), 36.3 (C-20), 18.9 (C-21), 34.0 (C-22), 26.2
(C-23), 46.0 (C-24), 29.3 (C-25), 20.0 (C-26), 19.2
(C-27), 23.2 (C-28), 12.1 (C-29). LA % 5 kiR
XA — B, %A 13 4 B3 K.
4 g

Xof U B RELARE LB 0 R AT 70 B4R 3 13 ME S
Y. teEY) 3~6 A1 10~13 N RN ZAEY 43 5
B3l Hiib ey 1~ NERSREY, 1~7
RNZRIZIEEEDNR, 8~10 =l ER A0
A U AL 3 Yot VA R AR S i 23 7 T P R Gt 9
FF T HAWRE 2 R, o =R A2
(cephalotaxine, 1) s FE N5, L5 &
(1 60%, J&ZEt AT S A BT, &k
RYTAEY), [FIR AT HUM RS PR E, DA I
TEPETE R IATAEY) .
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