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ABSTRACT

A M : To investigate the chamical constituentsof Yunnan local medicinal plantsA Istonia scholaris M ETHOD S:

Silica gel column chromatogrgphy was used o ilate the constituents, and gectrosoopic techniques (NMR, R, UV andM S) were
used for structural elucidation RESUL TS: Four picrinine-type monoterpenoid indole alkaloids, $ -methoxyapidophylline (1),
picrinine (2) , picralinal (3) and 5-methoxystrictanine (4) were obtained from the leavesof A Istonia scholaris CO NCL USIO N:

Campound 1 is a nev monotempenoid indole alkaloid
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1 Introduction

The genusAlstonia (Apocynaceae) comprises ar
bout 60 gecies, 8 of which are distributed in China
4 gecies of this genus have been found in Yunnan
provincé™. The phyibchemical constituents of Alsto-
nia . have been investigated intensively Untill
nov, more than 300 compounds have been islated
fran this genus, most of than are monoterpenoid in-
dole alkaloids®. This type of Alstonia alkaloids pos-
£ss19 (or 18) carbon atomson the skeleton and re-
portedly have anticancer, antibacterial, antifertility,
and antitussive activities>®'. The leavesof A schol-
aris are used © treat chronic repiratory dissas in

“ Dai” ethnophamacy hisborically in Yunnan Prov-
ince, China Now the extract of the leaves has been
developed © be a traditional Chinese medicine in
China based on their traditional usage A s part of a
continuing effort o search novel secondary metabo-
lites from Yunnan local medicinal plants, we under-
took phytochenical research on thisplant In thispa-
per, we report a nev alkaloid (1) , together with 3
known picrinine-type alkaloids, picrinine (2)'®', pi-
cralinal (3)', and 5methoxystrictanine (4)'"
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(Fig1).

Figl Canpounds1-4 fram Alstonia scholaris

2 Realtsand D isscussion

Campound 1 was ilated as a white povder.
ltsmolecular fomula of C,, HxN,Os was established
on the basisof HRESIM S analysis and itsNMR da-
ta ItsUV gectrum showed abmption maxima at
204, 237, 295 mm, characteristic of a dihydmindole
keleon'®. The R oectra exhibited abomption
bands for NH (3315an™*), C=0 (1742 an’ '),
and benzene rings (1 651 an''). The 'H and
“CNMR sectrum of 1 diplayed signals for a substi-
tuted dihydroindole ring [0, 145.5 (s C-13),
136.3 (s C-3), 128.5 (d, C-8), 123.3 (d, C-
9), 120.4 (d, C-10), 110.7 (d, C-11), 102.9
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(d, C-2), 52.4 (s C-7),0, 7.14 (2H, overlap,

H-9, 11), 6.83 (1H, t, J=7.5Hz H-10), 6.72
(1H, d, J=7.5Hz H-12) 1", an aldehyde group
(Oc 164.5 (d) andd, 8.20 (9 ], amethyl ester
group [O¢ 171.7 (s), 51.6 (q) ], five methines
(®. 124.3, 107.1, 53.8, 53.2 30.5), three
methenes @ 44.5, 39.9, 30.6), amethoxy ©.
56.8) and amethyl goup @ 12.9). These NMR
data of 1 were smilar © those of apidophylline A’

The main differences are. i) the NMR gectra of 1
diplayed reonances due o an O-methyl group; ii)

the C-5, C-6 renanceswere shifted downfield from
O 69.1, 34.3 in agpidophylline A ©d. 107.1,

39.9 in 1 repectively The HMBC correlations from
OCH, ©, 3.30) o C5 @, 107.1) oonfimed the
location of OCH; at C-5 Themethoxy at C-5 was as
signable to bef. other thana , because the coupling
oconstantsof H6 (©, 4.89, t J = 6.0 Hz) and
chamical shift of 5-OMe @, 3.30, s) were smilar
0 those of imalschomine ©, 4.83, dd, J =6.0,
5.0 Hz, H-5 0, 3.38, s 5-OMe) insead of
alschomine 0, 5.01, d, J =5.0 Hz, H-5; &,
3.00, s 5-OMe) (Fig2)'”. Thus 1 was deter-
mined b be B methoxyagidophylline
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Fig 2 Structure of 1, isalschan ne and alschan ne

3 Exper mental

3.1 General

Optical rotationswere measured using a Horiba
SEA P-300 sectropolarineter The R (KBr) sectra
were obtained on aB rucker Tenor 27 infrared ec-
trophotometer 1D and 2-D NMR gectrawere recor-
ded on a Bruker DRX-500 MHz NMR gectrameter
with TM S as the interal standard ESHM Smeasure-
mentwas carried on an APl QSTAR Pulsar 1 gec-
trameter  Silica gel (200-300 mesh) for column
chramamgrephy (C C ) and GF254 for TLC were
obtained fran Qingdao Marine Chemical Factory
(Qingdao, China). Sots on chramatgrans were
detected by grayingwith D ragendorff’s reagent
3.2 PlantM aterial

The leaves of Alstonia scholariswere collected in
Smeo, Yunnan Province, China, 2004 and identi-

fied by Dr Zeng Chun-Xia, Kumming Institute of
Botany, Chines Acadany of Sciences A woucher
gecimen has been deposited at Herbarium of D epart-
ment of Taxonamy, Kurmming Institute of Botany, the
Chinese A cadamy of Sciences
3.3 Extraction and Isolation

The dried and powvdered leaves of A scholaris
(50 kg) were extractedwith EOH (150L x 3) un-
der reflux, and the lventwas evgporated in vacua
The residuewas disolved in 1% HCI, and the acidic
Plution was adjusted o pH 9-10 with anmonia The
basic lutionwaspartitionedwith EDA ¢ 1o afford to-
tal alkaloids (E1OAC layer). Total alkaloids (450 g)
were dubjected © C C on silica gel eluted with
CHCLMeg QO [ fran CHCL o CHCLMg QO (1
1) ] fo afford 6 fractions (I?V 1). Fraction 111 (94 g)
was chromatogrgohed on Si gel C C (1.5 kg) using
CHCLMegCO (97 3) tbgive4 (150mg), 1 (15
mg). Fraction M (129 g) was subjected o Si gel
C C (2.0kg) usingCHCLMe&DOH (95 5) aselu-
ent 1o obtain tvo parts (A andB). PartA (24.5 g)
was sgparated on Si gel C C  once again eluted with
CHCLMegQCO (3 1) bgive3 (2.8 g). Campound
2 (4.5 g) was iolated fran PartB (16. 4 g) by sili-
ca gel (500 g) eluted with CHCL-MeOH (97 3).
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Fig3 Key HM BC correlations of 1

4 I|detification

$ M ethoxyagidophylline (1): white power,
[0 ]221.8°(cQ 55, MeH); UV (CHCL) A 204
(loge 4.52), 237 (logg 4.04), 295 (loge 3.58)
m; R (KBr)v 3315, 1742, 1651 an*;'H NMR
(500 MHz, CDCL) &: 8.20 (1H, s -CHO),
7.14 (2H, overlgp, H9, 11), 6.83 (1H, t, J =
7.5Hz, H-10), 6.72 (1H, d, J =7.5 Hz, H-
12), 5.61 (1H, q, J =8.0 Hz, H-19), 4.89
(1H, t, 3 =6.0 Hz, H5), 4.32 (2H, br s H-
21), 3.99 (1H, br s H-3), 3.70 (3H, s -
COOCH,), 3.43 (1H, brs H-15), 3.30 (3H, s
5-0CH,), 3.09 and 2.54 (each 1H, dd, J =15.0,
6.0 Hz, H6), 2.67 (1H, d, J =4.0 Hz, H-16),
2.28 and 2. 08 (each 1H, m, H-14), 1.58 (3H,
d, J =8 0 Hz H-18); ®*CNMR (125 MHz
CDCL) &: 171.7 (s OOOCH,), 164.5 (d, -
CHO), 145.6 (s C-13), 136.3 (s C-8), 128.6
(s C-20), 128.5 (d, C-11), 124.3 (d, C-19),
123.3 (d, C-9), 120.4 (d, C-10), 110.7 (d, C-
12), 107.1 (d, C-5), 102.9 (s C-2), 56.8 (q,
5-0OCH,), 53.8 (d, C-16), 53.2 (d, C3), 52.4
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(s C-7), 51.6 (g, GOOCH,), 44.5 (s C-21),
39.9 (t, C6), 30.6 (t, C-14), 30.5 (d, C-15),
12.9 (g, C-18); Positive ESMSm/z421 ([M +

Na]+ ), HRESIMMS m/z 421.1742 (cacld for
C,HxN,O;Na, 421.1739).
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