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Study on chemical constituents of Tabernaemontana divaricata

LIANG Shuang. CHEN Hai-sheng” , DU Jing-ling, WANG Hou-peng, SHEN Yang. HUANG Min-zhu (Department of Natu-
ral Medicinal Chemistry, School of Pharmacy, Second Military Medical University, Shanghai 200433, China)
[ABSTRACT] Objective: To extract and identify the chemical constituents in the roots and stems of Tabernaemontana divari-
cata. Methods: The solvent extraction approach and silica column chromatography were used for separation of the chemical con-
stituents, and their structures were identified by physicochemical properties and spectra analysis. Results: Seven compounds
were isolated and their structures were identified as g-amyrin (1), g-amyrin acetate (2), a-amyryl octadecanoate(3), taraxaster-
ol acetate (4) . calycosin (5), formononetin (6) ,and farnisin (7). Conclusion: Compound 1, 3, 4, 5, 6 and 7 are isolated from
this plant for the first time, and Compound 3, 4., 5, 6 and 7 are isolated from Tabernaemontan genus for the first time.
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gl T A W Bl Tt 5 9 S 5 U 2 E A Tabernae-
montana divaricata (L) R. Br. et Schult FJHRZL,

TR K AL [ Tabernaemontana divaricata (L)
R. Br. et Schult (Apocynaceae) JJ& WM #H7 Sl
Pt WAEY TR R 5 %A X A B A Kok B L A
Wy 25 AL 25 T 25 1T L A B BE L B R T M R 2
R, T o ML R e i L KU B A R IR 2.1

2 FIEMER
RRAy & A F LT HRRZE 17 kg, U

i, AN JE R A W AT R B AR
HEW R oy AT HE T A SR A M ST 2
PR FH 09 B BE Al FeATR AL A oy AT T 0FSE
PUARE 2y B A 2 7 MR

1 ER R F AN A

TP AL T RY-2 BB AL IR B R e
1E) ; VarianINOVA-400 8 #% % 3L & 1L (! HNMR,
BCNMR ¥ & 500 MHz); Mat-212 # 3 i 3% X
(ED ; Q- Tof micro B3 X (ESD ; Bruker Vector 22
TRILTANEREAL, FEIRE (200 ~300 H) R & ¥4k
T.J7 7= dh; Sephadex-LH 20 & Pharmacia 2 &) =
B ARFE R Cis i Merck 24 &) 7= 5 B A7 1 R
A O B S e v 7N Dy & (0 7 B A
2002 4E 10 A R A P8 WA, B2 B 78 XU

95% LM 5 L A m] 3 £ B 3 WK, U8 Ik A i BT
FHER UL 20 HCHR i 38, 15 T03E A (120 g) M
FR7K W ., BR/K R H 2K 2 pH 10, 1 IS UIE B
CEAE .30 g, VITE A # &R .Cis & Seph-
adex LH-20 R FE 2T, or iR 2L G0 1~7.
2.2 ey hER

2.2.1 wAEH 1 HEFARES S GE G- E.
m. p. 180~183°C, Liebermann-Burchard fz i FH
PE R ILA YT e =il KRG, ELFMS 4 i
HAXF 4> F T i 426, 454 HNMR U 543 5 200
CsoHs O, "HNMR(CDCL) WA 8 4> T BE Bl . §
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0.79,0.83,0. 97,0. 97,0, 98,1. 03,1. 08,1. 13 ,
5.16(1H, brs) B & 155 ." CNMR (CDCly)
5 124.5.139. 0 WMk AE F # -G Y H olean-12-
en EAGYM =R A Y. HCH M L, B
N o B EE," HNMR (CDCl;) ;0. 79, 0. 80, 0. 95,

0.99,1.01,1. 07 (4K 3H,s),0. 86 (3H,d,J =6
Hz),0.91(3H.d.J =6 Hz),3.23(1H.dd.,J =5,
10.5 Hz,3-H),5. 13(1H,t,J =3.5 Hz,12-H), %
TR WL 1. A U 5 S ok A .

1 UEW 1~4 PBEEIE

Tab 1 "CNMR spectral data of compound 1-4
No Compd. 1 Compd. 2 Compd. 3 Compd. 4 No. Compd. 1 Compd. 2 Compd. 3 Compd. 4
1 38.8 38.5 38.5 39.1 21 31.3 31.3 31.3 32.7
2 27.3 23.6 23.6 25.1 22 41.6 41.5 41.5 37.0
3 79.1 81.0 80. 6 80.9 23 28.4 28.1 28.1 27.9
4 38.9 37.7 37.8 38.5 24 15.6 16.9 16.9 17.7
5 55.3 55.3 55.3 55.4 25 15.7 15.7 15.7 16.5
6 18.4 18.2 18.3 19.4 26 16.9 16.7 16. 8 18.1
7 33.0 32.9 32.9 34. 8 27 23.3 23.2 23.2 15.9
8 40.1 40.0 40.0 40.0 28 28.2 28.1 28.1 23.7
9 47.8 47.7 47.6 50. 4 29 17.5 17.5 17.5 18.2
10 37.0 36.8 36.8 37.8 30 21.4 21.4 21.4 109. 3
11 23.4 23.4 23.4 21.5 OCOCH3 - 21.3 22.5
12 124.3 124.3 124.3 37.5 C=0 - 171.0 173.7 171.0
13 139. 6 139.6 139.6 39.3 CH2COO - - 34.8 -
14 42.1 42.1 42.1 42.9 CH; - - 31.9 -
15 28.8 28.7 28.7 29.1 CH, - - 26.9 -
16 26.6 26.6 26.6 37.0 CH: - - 22.7 -
17 33.8 33.7 33.7 34.8 (CHz) 1 - - 29.3-29.7 -
18 59.2 59.1 59.1 48.7 CH; - - 25.2 -
19 39.6 39.6 39.6 43.0 CH; - - 14.1 -
20 39.7 39.7 39.7 150.9
2.2.2 EH 2 BHEECRY W GED-PED, B, KN ESEMS RAES 7 T8 1%, 7 TRk

m.p. 216 ~219°C, Liebermann-Burchard 5 W FH
£, EI-MS 45 #6437 i & 468, 455" HNMR
e H A7 208 Cyy Hs, O, ,' HNMR(CDCLy) 1A 8
A H LRI, 5 0. 79, 0. 83,0, 97,0. 97,0. 98,
1.03,1.08,1. 13 , 5. 13 (1H, s) A &5 5.
PCNMR(CDCly) H § 124. 5,139, 6 B4tk fs 5 R
LAY N olean-12-en FEAR B 4L =M KL &5 W,
5 SCHRV A LG LB E N o 7 AN TR B £ R TR . HNMR
(CDCly) ;0. 80,0. 85,0. 87,0. 98,1. 0l,1. 07 (3H,
s),0.86(3H,d,J=6 Hz),0.92(3H.d,J=6 Hz),
2.05(3H,s,COCH;),4.51(1H,dd,J=6,10 Hz,3-
H).5.13(1H,t,J =4 Hz,12-H), Wi I0LE 1,
2.2.3 fAH 3 AEERE S ED-FED . m. p.
73~74°C, Liebermann-Burchard 5 b FH 4 .* HNMR
(CDCIOH A 8 A ff H B Llig . 5 0. 79,0, 83,0. 97,
0.97.0.98.1. 03,1. 08,1. 13,5. 13(1H, s) N & 15
5, UCNMR(CDCLy) H' 5124, 5,139, 6 ()4 05k 5 5 12
IRAEAYIA olean-12-en FEA G ZL M =5 KL 54,6
29. 6 M A Z AR BiAR 5 R N ol — ELAE R s 2 )

ST L PR AE M 2 A T KA L 2 AN KA 7= 0 A% R
it 55 SR B S AR R AN o A AT, PR
EHE N o TWBEFF BB . HNMR(CDCL,)
0.80,0. 85,0. 87,0.98,1. 01,1. 07(3H,s),0. 86 (3H,
d.J=6 Hz),0.92(3H,d,J =6 Hz),2. 05(3H,s,
COCH,),4.51(1H.dd,J=6,10 Hz.3-H),5. 13(1H,
t,J=4 Hz,12-H), BRIEEHE W% 1,

2.2.4 AW 4 HEHEKGEH-FE.m p.
213~215°C , Liebermann-Burchard & i FH . EI-
MS %5 A XS 20 T i 468, 45 4 HNMR i H 43
TR N C,H:, 0, ,"HNMR(CDCL,) A7 7 4~ F 3
HLl .5 0. 84,0, 85,0. 88,0. 93,1, 02,1. 03, 1. 04,
PCNMR(CDCly) H §150. 9,109, 3 #7843 7 i A4k
MIAFAE . 55 SCHRS M L, B 8 R 3l 2 B 655 B 2 TR TR
(taraxasterol acetate), B %% HE W% 1,' HNMR
(CDCl;) ;0. 84.,0. 85.0. 88,0. 93.,1. 02.1. 03,1. 04
(3H.s),2.05(1H,s, COCH;),4.48(1H,m,3-H).
4.61(2H.s,21-H), frigk & ik 1.

2.2.5 fawms WEAHSBME) . m p. 228~
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B EBERER 2006 4F 8 AL 27 &

230°C , SR BR-BR AL 41 S N BH M S 7R A7 A B 52
33 SrCl 2 N B, 78 T 4B B B2 3L A 7E . EI-MS
25 AR 4 F I 284, 254 HNMR #fE I H 435X
1 Cis Hiz Os . HNMR 35 H, 45 th 55 30l 2 067 535 1Y
FEIEME % 8. 30(1H, ) . [RIHF 45 th 2 MMy B 15 5
10. 8(1H, ) A1 9. 1(1H,s) K& —A4 H A A 715
5 3.80(3H.s) A5 MW R 45 AL AT 2 A R

HoET A A B, SICEUM L e izt A
YIHEEREM (3, 7- R E- - FRIEREE),
"HNMR(CDCl;):10. 8 (1H,s,7-OH),9. 1(1H, s,
3’-OH),8.3(1H,s,2-H), 8.0(1H.d,9 Hz,5-H),
7.06(1H,s,6’-H),6. 96 (2H,s,2’-H,5’-H) , 6. 94
(1H.dd, J=9,2 Hz,6-H), 6.87(1H.d, J =2 Hz,
8-H),3.80(3H.,s,4’-OCH;), B L% 2,

F2 KEWS~T WBLEHIE
Tab 2 "CNMR spectral data of compound 5-7

No. Compd. 5§ Compd. 6 Compd. 7 No. Compd. 5 Compd. 6 Compd. 7
C2 153.0 153.0 154. 8 C10 116. 6 116. 6 118. 2
C3 124.7 123.1 125.8 C1’ 123.3 124.2 126. 2
C4 174.5 174.5 178.0 cz’ 112.0 130.0 117. 4
C5 127.3 127.2 128.5 C3’ 146.0 113.5 147.5
C6 115.1 115.1 116.4 C4” 148.0 158.9 149. 2
C7 162.5 162.5 164. 6 C5” 116. 4 113.5 112.7
C8 102.1 102.1 103.3 C6” 119.7 130.0 121.6
C9 157.3 157. 4 159.7 -OCH3 55.7 55.1 56. 4
2.2.6 fAM e HEEMONED, m. p.262°C . AKRERSIAT T8, LG 7 MBEALEY.

EI-MS 45 A X4 F i 268, 45 A NMR il H 453
TR M CHLO, ' HNMR 1, 25 H 55 8 R 2 A
TS 5 8. 33(1H, o) . [ AF 25 H 1 AN B 2 1Y
55 10. 78(1H, &) Fl— A P A 1Y it 155 3. 79
(3H.s), S M Sz e E Y N i &R
(formononetin) ,' HNMR (DMSO-d;s) :10. 78 (1H,
s, 7-OH),8.33(1H, s, 2-H),7.98(1H, d, J=38
Hz., 5-H).7.52(2H, d, J=8 Hz, 2’-H.6’-H).,
6.99(2H.d, J=9 Hz.3’-H,5’-H),6.95(1H,dd.
J=2.9 Hz,6-H),6. 88(1H, d.J =2 Hz.8-H),
3.79(3H,s, 4’-OCH,), BRIEEHE WL 2,

2.2.7 fbAm T WEOEH S FE) . m. p. 264~
265°C .EI-MS %5 i A X 40 F Jit 2 284, 45 & HNMR
HEM HA TR CuHLOs, 53N ML, B E %
& ¥ R farnisin (7, 3’-dihydroxy-4 ’-methoxyfla-
vone) ,HNMR (CH,0OD). 3.87 (3H, s, 4’-
OCH,),6.84(1H,d,J=3 Hz,8-H),6.93(1H.dd.,
J=2,9 Hz,6-H).,6.96(2H.d, J=9 Hz,5’-H,6"-
H). 7.03(1H.d,J=1 Hz, 2’-H),8.05(1H.d, ] =
9 Hz, 5-H).8. 12 (1H. s, 2-H), %% 54 W %
2.,

3010 i
TS A S B I E ) A F AR A H Ak

ST R BAE AR TR AR ST . FRATR 1R AR
ZETRALHY 95 %0 L WE B U T 206 ER R Ak BS L W R

EW 1,3~7 W ERNARY Ty Eas,
B 3~T HE RN ZBHEY PG, ARPF O
FUS A LB TR ABIE 58 B 8138 19 B Rk, o8 o 2 4K
JE AR A o SR T
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