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Alkaloids from Tabernaemontana divaricata

LIU Bo'?, LIU Shu-jian®, LI Yu-qin’®, FANG Lue’, TIAN Xing-jun', CHEN Ye-gao’"
(1. School of Life Sciences, Nanjing University, Nanjing 210023, China;
2. School of Chemistry and Chemical Engineering, Yunnan Normal University, Kunming 650500, China)

[ Abstract | Objective: To isolate alkaloids from Tabernaemontana divaricata. Method; The air-dried
powdered leaves of T. divaricata were extracted with CH,OH at room temperature. The CH,CH,OH extract was
partitioned between ethyl acetate and 2 mol-L ™' H,SO,, and the acidic aqueous phase was basified with NaOH to
pH 9-10 and the alkaloids were extracted with CHCI,. The crude alkaloids were subjected to silica gel
chromatography, MCI chromatography, and Sephadex LH-20 column to isolate alkaloids, and their structures
were established on the basis of spectroscopic methods. including NMR and mass spectrometry and comparison with
literature. Cytotoxicity of the compounds was evaluated by the MTT method. Result; Six monoterpenoid indole
alkaloids were isolated and their structures were elucidated as ervaramine-type: ervatamine (1), 20-epiervatamine
(3); vobasine-type: tabernaemontanine (2), dregamine (4), and aspidosperma-type: ( — ) -mehranine (5)
and tetrahydroalstonine (6). Conclusion: Compounds 4 and 6 were isolated from T. divaricata for the first time.
All the alkaloids were assessed for their cytotoxicity against five human tumour lines ( HL-60, SMMC-7721,
A-549 ,MCF-7 and SW-480) , and the result showed that none had activity.

[ Key words | Tabernaemontana divaricata; alkaloids; structural identification
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Fig.1 Extraction separation process of Tabernaemontana divaricata

3 £HMEE

R 1 R 0 PR RS R, ol B LAk i
P @ e 5L BH A ESI-MS m/z 354 [M + H] " ;' H-
NMR ( CDCl,, 500 MHz) §: 8.87 (1H,s,N-H),
7.73 (1H,d,J=8.0 Hz,H-9),7.37 (1H,d,J =8.0
Hz,H-12),7.34 (1H,d,J =8.0 Hz, H-11),7.15
(1H,t,J =8.0 Hz,H-10),3.72 (2H,dd,J =17.0,
18.0 Hz,H-6),3.53 (3H,s,COOCH,), 2.91 (2H,
d,] =5.0 Hz, H-14),2.88 (1H, m, H-21),1.81
(1H,m,H21),2.84 (1H,d,J =11.0 Hz,H-5),
2.44 (1H,d,J =11.0 Hz,H-5),2.34 (s,3H, N-
CH,),2.25 (m,1H,H-15),1.74 (1H, m, H-20),
1.65 (1H, m, H-19),1.22 (1H, m, H-19), 0. 87
(3H,t,J =8.0 Hz, H-18), "C-NMR ( CDCI,, 125
MHz) §: 132.5 (s,C-2), 192.6 (s,C-3),65.1 (t,
C-5),29.4 (t,C-6),122.3 (s,C-7),128.1 (s,C-
8),121.3(d,C-9),120.1 (s,C-10), 126.6 (d,C-
11),111.9 (d,C-12),136.6 (s,C-13),43.2 (t,C-
14),41.0 (d,C-15),51.0 (s,C-16),10.7 (q,C-
18),23.8 (t,C-19),37.8 (d,C-20),60.4 (t,C-
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21),175.7 (s,COOCH,),52.1 (q,COOCH,) ,46.3
(q,N-CHy) . LA b %ds 5 3k [9-10 ] 438 — 2, i
¥EA &Y 1 4 ervatamine (20R)

G2 KA G AR, 2R ML B e R B
6 5 FH M ESI-MS m/z 354 [M + H] ' ;'H-NMR
(CDCL,,500 MHz) §: 9.09 (1H,s, N-H), 7.71
(1H,d,J=8.0 Hz,H-9),7.36 (1H,d,J =7.5 Hgz,
H-12),7.34 (1H,d,J =7.5 Hz,H-11),7.16 (1H,
d,J=8.0 Hz,H-10),3.96 (1H,t,J=7.5 Hz,H-5) ,
3.46 (1H,dd,J =12.5,8.0 Hz,H-6),3.31 (1H,
dd,J=15.0,8.0 Hz,H-6),3.42 (1H,t,J =9.8 Hz,
H-14),2.78 (2H,t,J =9.8 Hz,H-14),3.21 (1H,
d,J=13.0 Hz,H-21),2.51 (1H,d,J =13.0 Hz,H-
21),3.03 (1H,s,H-16),2.72 (1H,d,J =10.0 Hgz,
H-15), 2.63 (3H,s, COOCH,),2.58 (3H,s, N-
CH,),1.75 (1H,m,H-19),1.55 (1H, m,H-19),
1.53 (1H, m,H-20), 0.99 (3H,t,J =7.5 Hz, H-
18), “C-NMR (CDCIl,,125 MHz) §: 134.0 (s, C-
2),190.8 (s,C-3),56.9 (d,C-5), 18.6 (1,C-6),
120.7 (d,C-7),128.6 (s,C-8),120.9 (d,C-9),
120.3 (s, C-10),126.6 (d, C-11),111.9 (d, C-
12), 136.5 (s,C-13) ,45.7 (t,C-14),31.8 (d,C-
15),43.5 (d,C-16),12.7 (q,C-18),25.4 (t,C-
19),42.6 (d,C-20), 46.6 (t,C21),172.0 (s,
COOCH,),50.3 (q,COOCH,),43.0 (q,N-CH,),
DL s SR 11 408 — 30, s etk G 2
tabernaemontanine (20R) ,

EW3 HETEIR R AR, i BBk 5 #
I F B0 5 B H-NMR ( CDCL,, 500 MHz) §:
9.17 (1H,s,N-H) ,7.57 (1H,d,J =8.0 Hz,H-9),
7.42 (1H,d,J =8.0 Hz,H-12),7.35 (1H,t,J=7.5
Hz,H-11),7.15 (1H,t,J = 8.0 Hz, H-10),3. 64
(3H,s,COOCH;) ,3.51 (1H,d,J=12.0 Hz,H-6),
2.79 (1H,d,J =16.0 Hz,H-6), 3.49 (1H,d,J =
12.0 Hz,H-5),2.11 (1H,d,J =8.0 Hz,H-5),2. 67
(1H,d,J=11.0 Hz,H-21),1.63 (1H,d,t,J =16.0
Hz,H-21),2.62 (1H,d,J =16.0 Hz, H-14) ,2.49
(1H,d,J=16.0 Hz,H-14) ,2.58 (1H,dd,J=11.0,
4.0 Hz,H-15),2.34 (3H,s,N-CH,),1.85 ~1.91
(1H,m,H20),1.32 ~1.45 (2H, m, H-19),0.91
(3H,t,J =7.5 Hz, H-18), "C-NMR ( CDCI,, 125
MHz) &: 132.8 (s,C-2),194.2 (s,C-3),60.7 (t,
C-5),31.8 (t,C-6),119.5 (s,C-7),127.4 (s,C-
8),120.2 (d,C-9),120.6 (d,C-10),126.5 (d,C-

.78 -

11),112.4 (d,C-12),136.8 (s,C-13), 36.6 (t,C-
14),36.2 (d,C-15),49.3 (s,C-16),11.4 (q,C-
18),23.9 (t,C-19),38.9 (d,C20),57.5 (t,C-
21), 175.6 (s,COOCH,) ,52.5 (q,COOCH,) ,46.2
(q,N-CHy) o DA F%ds 5 3cik [ 12-13 T4l — 3%, #k
YEAL G 3 A 20-epiervatamine (20S5) .,

ka4 BT B R, R L 5B
WA B @5 B ' H-NMR ( CDCL,, 500 MHz) §:
9.24 (1H,s,N-H),7.70 (1H,d,J=8.0 Hz,H-9),
7.36 (1H,t,J=7.0 Hz,H-12),7.33 (1H,d,J=8.0
Hz,H-11),7.15 (1H,t,J =7.0 Hz, H-10), 3. 98
(IH,t,J =7.5 Hz,H-5),3.37 (1H,dd,J =15.0,
8.0 Hz,H-6),3.27 (1H,dd,J =15.0, 10.0 Hz, H-
6),3.04 (1H,t,J =12.0 Hz,H-14),2.67 (1H,d,
J=7.0 Hz,H-14) ,2.88 (1H,m,H-15),2.85 (1H,
s,H-16),2.67 (1H,m,H-21),2.59 (1H,m,H-21),
2.64 (3H,s,COOCH,),2.61 (3H,s,N-CH,),1.89
(IH, m,H20),1.31 ~1.39 (2H, m, H-19),1.02
(3H,t,J =7.5 Hz, H-18), "C-NMR (CDCI,, 125
MHz) §: 134.1 (s, C-2),191.5 (s,C-3),56.7 (d,
C-5),20.2 (t,C-6),120.3 (s,C-7),128.5 (s, C-
8),120.8 (d,C-9),120.2 (d, C-10),126.6 (d,C-
11),111.9 (d,C-12),136.5 (s,C-13),39.2 (t,C-
14),30.6 (d,C-15),49.0 (d,C-16),11.5 (q, C-
18),23.4 (t,C-19),43.4 (d,C20),48.7 (t,C-
21),171.3 (s,COOCH,),50.3 (q,COOCH,) ,42.5
(q, N-CHy) . DL E%ds 5 5wk [ 14-15 ] gl — 2,
R EAG ) 4 O dregamine (20S)

&Y S HETE R R, &R L 58
K A 5 BH M ' H-NMR ( CDCL,, 500 MHz) §:
7.11 (1H,d,J =8.0 Hz,H-11),7.04 (1H,d,J =
7.0 Hz,H-9) ,6.67 (1H,d,J=7.0 Hz,H-10) ,6. 42
(1H,d,J =8 Hz,C-12), 3.57 (1H,d,J =13.0 Hz,
H-3),2.39 (1H,d,J=13.0 Hz,H-3),3.23 (1H,d,
J=4.0 Hz,H-14),2.99 (1H,d,J =4.0 Hz,H-15),
2.77 (3H,s,N-CH,),3.17 (1H, m, H-5),2.19
(1H,m,H-5),2.29 (1H,m,H-6) ,1.65 (1H, m,H-
6),1.77 (1H,m,H-16),1.13 (1H,m,H-16),1.75
(1H,m,H-17),1.51 (1H,m,H-17),1.24 (1H,m,
H-19),1.32 (1H,m,H-19),3.36 (1H,dd,J=4.0,
6.0 Hz,H-2),2.25 (1H,s,H21),0.84 (3H,t,/ =
7.5 Hz, H-18), “C-NMR ( CDCl,, 125 MHz) §:
73.3 (d,C2),53.7 (1,C-3),53.2 (t,C-5),41.2
(1,C-6),51.4 (s, C-7),136.7 (s,C-8),121.4 (d,
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€9),117.1 (d,C-10) ,127.7 (d,C-11),106.6 (d,
€-12),150.2 (s,C-13),53.1 (d,C-14) ,57.3 (d,C-
15),20.0 (1,C-16),23.6 (t,C-17),7.6 (q,C-18),
27.8 (1, C-19),34.7 (s,C20),67.8 (d,C21),
31.6 (q,N-CH,) . DL E%dls 530k [ 16-18 ] Heid —
ke EY 5 (- ) -mehranine,

a6 IR kK, B B Bk B 81 57
6 5 P "H-NMR ( CDCIl,, 500 MHz) &: 7.95
(1H,s,N-H), 7.46 (1H,d,J=7.5 Hz,H9) ,7.28
(1H,d,J =10.0 Hz,H-12),7. 12 (1H,t,J =7. 5 Hz,
H-10),7.08 (1H,t,J =7.5 Hz,H-11),4.51 (1H,
m,H-19),3.77 (3H,s,COOCH, ) ,3.36 (1H,d,J =
10.0 Hz,H-3).,3.12 (1H,m, H21),2.73 (1H.m,
H-21),2.98 (1H,m,H-5),2.74 (1H,m,H-5) ,2.88
(1H,m,H-6),2.57 (1H,m,H-6), 2.51 (1H,m,H-
14),2.78 (1H,m,H-14),1.56 (1H,q,J =9.0 Hz,
H-15).,7.58 (1H,s,H-17),1.41 (3H.,d, J =10.0
Hz,H-18),1.72 (1H,m,H-20), “C-NMR (CDCl,,
125 MHz) &: 134.5 (s,C-2),53.6 (t,C-3),56.3
(t, C-5),21.8 (t,C-6),108.1 (s,C-7),127.2 (s,
C8),118.1 (d,C9),119.4 (d,C-10),121.4 (d,
C-11),110.8 (d, C-12),136.1 (s,C-13),34.2 (t,
C-14),31.4 (d,C-15),109.5 (s,C-16) ,155.8 (d,
C-17),18.5 (q,C-18),72.5 (d,C-19),38.5 (d,C-
20),58.8 (d,C-21),168.0 (s,COOCH,),51.1 (q,
COOCH,) . i %4 5 SCk [ 19-20 ] #z il — 2, ik
B4 6 4 tetrahydroalstonine
4 RSN A BrhyEE 40 Bl 55 E M IR
4.1 FRfbEY LB 1 ~ 65 A g 20 bk .
N4k 009K 40 M HL-60, AT 98 40 jid SMMC-
7721, N9 40 M A-549 , ANFL I 40 g MCF-7, A
45 i 9 4 L SW-480
4.2 MTS 35 H6 00 40 i 3% #E JF 3L MTS Sy MTT
KUY, &%k 3-(4, 5-dimethylthiazol-2-yl ) -5 ( 3-
carboxymethoxyphenyl ) -2-( ) -2H-
tetrazolium , i 41 i £k R A v 5% 112 1B & 6 fig 6% A%
WA J5E MTS A BT 5 7 (9 BB (formazan ) f &%),
ZALE W WO A (490 nm) 55 3% 40 i £ B e
Fb o G0 LA 28 A2 B AR S BE P X B S Y
P F ) v FE (T1Cs, ) 38 2o W B2 2000y A= K il £k 1 55
i o
4.3 WRE L HE 10% 84 i 68 758 )
(DMEM 5 # RMPI 1640) [t i 1> 40 M 2, DL &
fL1JT ~2 AR 3] 96 fLAR, &AL 100 pL,

4-sulfopheny

RO G 12 h BeRhBE IR o AR I AL & W)
V(AL A B [ 52 Wk BE 40 ol - L™ B, R 4
100 mg- L~ "7 fifi , 76 12 W B X6F o 988 40 i A= 4 990 11 72
509% BF I Ak & Wi 5 vk B R AR SO
FLZARFR 200 wL, AP AL BRI 3 3 N5 fL, 37 C
Figw 48 h J5, AL MTS W 20 wL, k20 HE
4 h RS NO W FEFLN R R B 100 pL sk
S A 5% B AL 20% BT e EE B IR A (SDS)
100 wL, i & B & (IR 37 °C) (45 & ¥ 58 70 1
fif o HedE 490 nm PEAC, IR G0 2 4G P {X ( Bio-Red
680) BEIA AL A, 0 45 3R, LAk B2 o B A B, 20 D
175 8 R A o 22 ) A0 A £, 00 T R T
HALEWRY 1C;, . LI REBW] &P ~6 JE1T
5 b ON i 96 20 P AR A S 7 S A B R T
5 it

T 24 46 Ry I BB A R AT Rk B S SF A TR A
A W A A R 2 B Y AR AR
TEZS MY 2 B 1 6 /> B ng| R AR ) %8 0E o )
ervaramine % . 5% 1,3 ;vobasine Bl . L &4 2,
4 ; aspidosperma . L5 5,6, L&Y 4,6 N IR
MAZAEY) P oy AR 2 BIFST 45 RO IR AW T 0 4 4
AL E B T AR T BERE, W A Th A R
BRIEH, o oF AL R AR W) m A Ay R AL T 2 %
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