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ABSTRACT

Chemical investigation of the dichloromethane ecttraf the leaves of Alstonia scholaris (L.) R. Bas yielded
mixtures of erythrodioll@), uvaol (b), and betulin {c) in a 1:1:1 ratio, oleanolic acid and ursolic acid a 2:1
ratio, f-amyrin acetate3b) anda-amyrin acetate3b) in a 1:4 ratio, ands-sitosterol @a) and stigmasterol4p) in

a 3:2 ratio; squaleney), B-sitosteryl-B-glucopyranoside-60-fatty acid esters6j, and chlorophyll a 7). The
structures ofl—7 were identified by comparison of their NMR datahiterature data.

Keywords: Alstonia scholarisApocynaceae, erythrodiol, uvaol, erythrodiol,udiet oleanolic acid, ursolic acif:
amyrin acetatepg-amyrin acetate-sitosterol, stigmasterol, squalerfgsitosteryl-$-glucopyranoside-8D-fatty
acid esters, chlorophyll a

INTRODUCTION

Alstonia scholarigL.) R. Br., locally known as dita, is used for ttneatment of fever, chronic diarrhea, dysentery,
beri-beri, congestion of the liver, and ulcers [Previous studies reported the isolation of 2,3&roane
triterpenoids, alstonic acids A and B [2B-8cetate-24-nor-urs-4,12-diene ester triterpefehy@lroxy-24-nor-urs-
4,12,28-triene triterpene, 3,PBdiacetoxy-5-olea-triterpene-amyrin acetate, and ursolic acid [3,4] lupeol atet
[5]; flavonoids [6]; monoterpene [7], triterpene18]; iridoids [11]; megastigmaneB3la,9-triol, 7-megastigmene-
3,6,9-triol and C13-norisoprenoid [12] frodstonia scholaris The essential oil of the flowers @&f. scholaris
yielded 2-dodecyloxirane (31.83%), 1,2-dimethox{24propenyl)benzene (8.49%), spinacene (6.09%)4-1,5
dibromotetrapentacontane (5.13%), 2,6,10,15-tettfaytteeptadecane (4.91%), terpinyl acetate (3.74@bxloo0l
(2.22%), tritetracontane (2.17%), 2-(3-methyl-1iBauienyl)-1,3,3-trimethyl-1-cyclohexanol (1.78%}methyl-5-
methylene-8-decen-2-one (1.58%) as the main caesti$ [13]. The ethanolic extract of the flowershokcholaris
afforded alstoprenyol, B-hydroxy-288-acetoxy-5-olea, alstoprenyleng-8cetate-24-nor-urs-4,12,2'-triene ester,
a-amyrin acetateqg-amyrin, lupeol acetate, an@-Bydroxy-24-nor-urs-4,12,28-triene [14]. Many sweslireported
the isolation of alkaloids frorA. scholarig15-24]

In an earlier study, we reported the isolationyafleeucalenol, cycloartanol, lupeol, lupeol acetated betulin from
the leaves ofA. scholaris[25]. Recently, we obtained mixtures @famyrin acetatef-amyrin acetate and lupeol
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acetate; and-amyrin fatty acid ester$ramyrin fatty acid esters, lupeol fatty acid estand phytyl fatty acid esters
from the flowers ofA. scholarig26].

In this study, the leaves @f scholarisafforded mixtures of erythrodioll4), uvaol (Lb), and betulin Ic); oleanolic
acid Qa) and ursolic 2b); B-amyrin acetate3p) anda-amyrin acetate3p); p-sitosterol 4a) and stigmasterokp);

squaleneR); p-sitosteryl-B-glucopyranoside-8D-fatty acid esters6); and chlorophyll a®). The structures df—7
are presented in Fig. 1.
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Fig. 1. Chemical structures of erythrodiol (B), uvaol (1b), betulin (k), oleanolic acid (2a), ursolic (2b)p-amyrin acetate (3b),a-amyrin
acetate (), B-sitosterol (4a), stigmasterol (4b), squalene (9);sitosteryl-38-glucopyranoside-6*O-fatty acid esters (6), chlorophyll a (7)
from the leaves ofA. scholaris

MATERIALS AND METHODS

General Experimental Procedure

'H NMR spectra were recorded in CR®hn a Bruker Ascend 400 in CD@Git 400 MHz. Column chromatography
was performed with silica gel 60 (70-230 mesh, Mgrdhin layer chromatography was performed withstic
backed plates coated with silica gek/AMerck) and the plates were visualized by sprayiitp vanillin/H,SO
solution followed by warming. All solvents used arealytical grade.

Sample Collection

Samples oflstonia scholarigL.) R. Br. leaves were collected from the De LdeSHniversity — Manila campus in
October 2015. The samples were authenticated &dtany Division, Philippine National Museum.
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General Isolation Procedure

A glass column 12 inches in height and 0.5 inclerimil diameter was used for the chromatography. cfhde
extracts were fractionated by silica gel chromapfy using increasing proportions of acetone in@jat 10%
increment by volume as eluents. Five milliliterdtians were collected. All fractions were monitotadthin layer
chromatography. Fractions with spots of the s&mealues were combined and rechromatographed iropgpte
solvent systems until TLC pure isolates were ole@irFinal purifications were conducted using Paspiqettes as
columns. One milliliter fractions were collected.

I solation of the Chemical Constituentsfrom the Leaves of Alstonia scholaris

The air-driedA. scholariseaves (113.21 g) were ground in a blender, soak&H,Cl, for 3 days and then filtered.
The solvent was evaporated under vacuum to affocdude extract (1.22 g) which was chromatographsdgu
increasing proportions of acetone in £ in 10% increments by volume.

The 10% acetone in GBI, fraction was rechromatographedxRusing petroleum ether to yietd4 mg). The 20%
acetone in CkCl, fraction was rechromatographedxRusing petroleum ether to afford a mixture3afand3b (4
mg) after washing with petroleum ether. The 30%awe in CHCI, fraction was rechromatographed XB using
10% EtOAc in petroleum ether to yield(3 mg) after washing with petroleum ether, followsd ELO. The 40%
acetone in CECl, fraction was rechromatographed using 15% EtOAgsitmoleum ether, followed by 20% EtOAc
in petroleum ether. The fractions eluted with 158@Ac in petroleum ether were combined and rechrographed
using the same solvent to afford a mixturetafand4b (3 mg) after washing with petroleum ether. The ticats
eluted with 20% EtOAc in petroleum ether were camldiand rechromatographed using the same solvgidltba
mixture of 1a, 1b and 1c (5 mg) after washing with petroleum ether. The 588étone in ChkLCl, fraction was
rechromatographed (8 using 20% EtOAc in petroleum ether to yield a migtof2a and2b (3 mg) after washing
with petroleum ether. The 60% acetone in,CH fraction was rechromatographed using:CN:Et,O:CH,CI,
(1:1:8, vlv). Fractions from this column were comdd and rechromatographed using ;CN:EtLO:CH,Cl,
(1.5:1.5:7, viv) to afford (3 mq) after trituration with petroleum ether.

RESULTS AND DISCUSSION

Silica gel chromatography of the dichloromethan&aext of the leaves of. scholarisyielded 1-7. The NMR
spectra ofla are in accordance with data reported in the liteeafor erythrodiol [27];1b for uvaol [28]; 1c for
betulin [28]; 2a for oleanolic acid29]; 2b for ursolic acid [29];3a for B-amyrin acetate [30]3b for a-amyrin
acetate [30];4a for B-sitosterol [31];4b for stigmasterol [31];5 for squalene [31];6 for B-sitosteryl-B-
glucopyranoside-8D-fatty acid esters [32]; andfor chlorophyll a [33].

The 1:1:1 ratio of the mixture ofL§):(1b):(1c) was deduced from the integrations and intensitfehe™H NMR
resonances for the olefinic protonslafatd 5.17 (t,J = 3.6 Hz, H-12) [27]1bat$ 5.12 (t,J = 3.6 Hz, H-12) [28],
andlcatd 4.66 (br dJ =2 Hz, H-29) and 4.56 (br s, #R29) [28]. The 2:1 ratio of the mixture of oleaicohcid
(2a):ursolic acid 2b) was deduced from the integrations and intensitighe*H NMR resonances for the olefinic
protons of2aat 6 5.27 (t,J = 3.6 Hz, H-3) [29] and2b at$ 5.24 (t,J = 3.2 Hz, H-3) [29]. The 1:4 ratio of the
mixture of p-amyrin acetate3@):a-amyrin acetate3p) was deduced from the integrations and intensitigdae'H
NMR resonances for the olefinic protons3afaté 5.15 (t,J = 3.2 Hz, H-3) [30] an@b at$ 5.10 (t,J = 3.6 Hz, H-
3) [30]. The presence of the acetate functionaligsovas deduced from the appearance of methylesingts 2.02
and 2.03. The integrations of thé NMR resonances for the olefinic protonsdafat § 5.33 (brd,J = 5.2 Hz, H-6)
[31] and4b at$ 5.33 (brd,J= 5.2 Hz, H-6), 5.13 (dd] = 8.4, 15.2 Hz, H-22) and 5.00 (d#= 8.8, 15.2 Hz, H-23)
[31] suggested that the ratio4d and4b is about 3:2.
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