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HISTORICAL

1. Taxa and Description

The Alangiaceae i

Old World genus, Alangiur

hich comprises both a single

Matteniusa, with three speci
Alangium salvi of synonymes, including A.
salviifolium Wang. subs exapetalum Lamk., A. lamarckii

Thw., and known in Thai a , 4. Phut (Central);a)j Prau (Northern, Northeastern);

bracteolate, jointed pe els in regular, with equal numbers

(4-10) of sepals and pe a1‘§ gt.he sepals evegﬁally bendmg backwards and downwards,
often more or leﬂtﬁ‘ﬂ 'P? ﬂmr?wﬂm]ﬂ?e base, and are more or
less hairy on the inne ace. The number of stamens varies from four to forty, and they
are free or,united-with, t [“ i mm ﬁ?}]basiﬁxed introrse
anthers. aﬁi’-\ i.‘alsﬁgﬁij .t sﬁﬁﬁ tzr:nl which surmounts

the usually unilocular, inferior or superior ovary. The stigma is club-shaped, sometimes

two- or three-lobed. One pendulous, anatropous ovule develops in the locule, and the

drupaceous fruit is single seeded with a hard endocarp, and usually crowned with the



persistent calyx, The seed has a fleshy endosperm. They are trees or shrubs with alternate,

usually simple leaves without stipulates.

The plants of A. salviifolium is characterized by its stamen(10-18) more than
petals; filaments in or below the middle with a long hairy appendix, upwards glabrous;
connective glabrous; cymes very shortly peduncled, densely appressed- hairy; flowers 5-8

(usually 5)-merous; petals yellowis hite, on the outside shortly tomentose, 14-
21 mm; ovary 1-celled; styl apitate, lobed; fruit broadly ellipsoid,
velutinous, 1 1/4- 1 3/4 cm.longyied. Lea ﬁoblong— obovate, from a rounded

or obtuse base, acumina(

sparingly hairy on the

a 3-nerved base, glabrous or
3-9 cm; petiole 1/2-11/2 cm.
Mostly climbing.
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9 (x 2/3); (b) flower with short calyx tube, long recurved petals, numerous

stamens and single style with a lobed stigma (x2); (c) half section of
gynoecium showing ovary with pendulous ovule (x6); (d) stamen with

hairy filament and basifixed anther (x3); (€) cross section of fruit (x2)



2. Chemical Constituents of A. salviifolium

The compounds that have been found in A. salviifolium are listed in Table 1.

Table 1 List of compounds in

A. salviifolium

Compounds Plant parts Reference
Alamarine Pakrashi et al.,1985
Alancine Chattopadhyay et al., 1984
Alangamide Pakrashi et al.,1969
Alangicine Pakrashi et al.,1967
Alangimarckine Battersby et al.,1966
Alangimaridine Pakrashi et al.,1985
Alangimrinone Pakrashi et al.,1985
Alangine A Singh et al.,1948
Alangine B Singh et al.,1948
Alangiside Kapil et al.,1971
Alangol Bhargava and Dutt
Ankorine Dasgupta,1965
Benzoylphenylalaninol Schenk et al.,1961
Bharatamine Pakrashi et al.,1983
Cephaeline Albright et al.,1965
Demethylcephaeline Pakrashi et al., 1970

9-Demethylprotoemetinol
10- Demethylprotoemetmol

Deoxytubulosine
Dihydroalamarine
Dihydroisoalamarine

Emetine ﬂ u EJ r‘
Isoalamarine
Isoalangimarine .

Isoceph

soubacse| | {17
3-O-defnethyl-
methylalangiside
Protoemetinol

Psychotrine
1,2,3,4-Tetrahydro-6-
hydroxy-7-methoxy-1-
methylisoquinoline
Tubulosine

i

seeds

AN INY

dried fruits

seeds,root bark,stem bark

root bark,stem bark

Battersby et al., 1959

| Battersby et al.,1959

Pakrashi et al.,1967

fPopelak et al.,1966

Battersby et al., 1965
Schof et al., 1957
Tschesche et al., 1961
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Pakra hi et al., 1955
tal.,1959
et al., 1970

Atsuko et al., 1994
Battersby et al., 1959

Battersby et al.,1959
Spath et al.1934

Pakrashi et al., 1970




3. Biosynthetic Studies of Monoterpenoid Isoquinoline Alkaloids

The emetine alkaloids belong to the unique ipecac group of the extremely large
isoquinoline alkaloids. These alkaloids have been proposed to be derived from one
monoterpenoid unit (via secologanin) and one phenylalanine/tyrosine unit.  The

condensation of both units gives rise to alkaloids exemplified by ipecoside and
i / ith a second phenylpropanoid amino acid
te rther combination of protoemetine
e .
walmds of A. salviifolium eg

eculated on the precursor-product

protoemetine. Protoemetine by corr

unit gives rise to the emetine
. . ‘-_J
with a tryptamine unit ,

alangimarckine (Figure W

relationship and based m: iS Ssection of a molecule into recognizable

precursor fragments (Batt: e 6‘%}\ 69). In 1968, Battersby and

Gregory proved the hypoth:

suitable peroid of time, t ified products and the isotope

content was measured for molecule. It was found that the

label is located in the two c

cephaeline(Figure 4). On the othﬁﬁpi OtOenI
™

in isoquinoline carbons-- and

0 nitrogen atoms in emetine and

etine, a related alkaloid, had radioactivity

erefore, protoemeting e-was concluded not to be the

i

{
¢
Batterstﬁeﬁ ﬁﬁ ulgwlﬁ’ ﬂ@rﬁ ﬁ)—methyl-:"H, 6,6-3E3)-
| | W
secologanin in the[m experiments. They found that labelled secologanin indeed efficiently
AN WS T Ob N 1
C6-C2 m a)s rYDOPA" Seémed' to react~ with” seeologanin, to give

deacetylipecoside in the same way as the condensation of tryptamine and secologanin to

precursor of emetine. j
I

give strictosidine in monoterpenoid indole alkaloid biosynthesis. Then the structural
rearrangement of deacetylipecoside followed by condensation with a second molecule of

dopamine and methylation gives rise to emetine has been purposed (Figure 5).



TYROSINE

OHC CHs

H3COO0C PROTOEMETINE

SECOLOGANIN

Fno UAINENININT, e e

4 Dictionary of Alka.lmds 1989.
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Although X-ray analysis of the natural ipecoside proved that the glucoside has its
C-1 hydrogen atom in the B rather than the o configuration (Kennard ez al.,1971), feeding
experiments using (14C) deacetylipecoside and (14C) deacetylisoipecoside showed that
deacetylipecoside (B) was the sole precursor for ipecoside as well as for cephaeline and
emetine(Battersby et al.,1971). This experiment showed beyond any doubt that cephaeline
(and emetine) has its hydrogen atom of the C-11b position in o rather than in the [
position. However, according to th \%v df study on indole alkaloids, vincoside(38)
was reported to be exclusively l‘\’ ate & monoterpenoid indole alkaloids with

it was able to prove, by both tracer

3 o stereochemistry(Stocki
feeding experiments and strictosidine(isovincoside) with 3 o
configuration rather than v ) w
the 3 o as well as the 3 thict 1\ k: (;Rk These results showed that the
correct stereochemical re f¢ '
igate the biosynthesis of the ipecac

.Rich and also the study of the

configuration. This findin
alkaloids and of ipecoside

. , AT 7
related compounds in A. salviifolitmz.—

Nagakura et [Grt978)—carmed-ou It a tracer e xperiment by feeding (7-3H)-
secologanin into the sqf?llifr “epl oration of secologanin into
ipecoside, cephaeline and S,metine were about 10%, 0.21% and 0.01% respectively. This

. n 1 u
clearly estabhshﬁmﬁ (ﬂ}%lw ﬁﬁﬁqﬂﬂitype of compound and
ion in Cephaelis(Bz

confirms the earlier observation in attersby and Parry 1969). Furthermore

¢
Nagakuraq Wﬁﬁﬁﬂﬁm ﬁa«ltﬁ % ﬂ'?ﬁdﬁetylipecoside and
| [
deacetyl isoipecoside) from (7- - secologanin and (I-14C) ="3,4 - dihydroxyphen-

ethylamine hydrochloride.



The crucial experiment was the independent feeding of the separated epimers to
both plant species. (1-3H,3-14C)—Deacetylipecoside([3) was incorporated into ipecoside
and alangiside. This clearly established that deacetylipecoside serves as precursor for
ipecoside(both compounds having [ configuration at C-1) but incorporation of
deacetylipecoside into cephaeline and emetine was not observed. Doubly labelled

deacetylisoipecoside(t) was administered to both plants, no incorporation was observed in

the alkaloidal glucoside fraction %‘*waﬁon, but cephaeline and emetine(o
qg@ abe

configuration) were both une é

f [ ——
It has been assumM t Mde, with B configuration, is the
Parry, 1971).  Since th Kator Is” posses: configuration. An inversion of

sole biosynthesis precurso

configuration was postulat esults presented later (Nagakura et al.,1978) prove

e ey
Deacetylisoipecoside wkﬁ@éﬁl}f iguration is incorporated into cephaeline and
- _
emetine with retention: of confisuration. This compound he key intermediate in the

formation of the series—

£ :

Deaectylipecoside with sl‘g)conﬁguration is acetylated to
¢

enzymatically hy lﬁdgﬁ\ﬁﬂmfﬂ'ﬂﬁ m& in Alangium. In both

alkaloidal glucosides, the 3 confi iSr d."The biosynthetic pathway suggested

g ¢ /
here as sl-ﬂv l}a]glﬁ 1 —
qW NTIEUANINIE A E

For us, there is good reason to assume that the condensation of secologanin and

ield ipecoside in Cephaelis or

dopamine occur enzymatically within the plant. The question of whether one enzyme gives
rise to both epimers or two enzymes with stereochemical control are involved should be

examined.
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