CHAPTER I
INTRODUCTION

Plants from the families Ancistrocladaceae and Dioncophyllaceae have yielded a
number of napthylisoquinoline alkaloids that structurally differ in the position of biaryl

linkage, the degree of oxidation in inoline ring and the degree of O-methylation.
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Alkaloids from Ancistrocladaceae (1)
Several  5-naphthyl-1,2,3,4-tetrahydroisoquinoline alkaloids isolated from
Ancistrocladaceae such as ancistrocladine (1a), hamatine (1b), ancistrobrevine B (2) and
ancistrobertsonine A-C (3-5), ancistrolikokines A-C (6-8) and ancistrocongolines A-C

(9-11), etc are known as moderately to highly active antimalarial agents against



Plasmodium falciparum, the pathogen of malaria which cause more than one million
deaths per year (Bringmann et al, 1999). The IC,, value of the S5-naphthyl-1,2,3,4-
tetrahydroquinoline derivatives are summarized in table 1 (Bringmann et al, 1999-2000;

Bringmann, Messer, Brun and Mudogo, 2002).
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Figure 1 5-Naphthyl-1,2,3,4-tetrahydroisoquinoline alkaloids of Ancistrocladaceae sp.



Table 1 IC,, values of the 5-Naphthyl-1,2,3 4-tetrahydroisoquinoline alkaloids (isolated
from Ancistrocladaceae sp.) on chloroquine resistant (K1) and susceptible (NF5) strains

of Plasmodium falciparum.

Compounds *K1-strain IC,, [uM] **NF54-strain IC,, [uM]
Ancistrobrevine B 2.00 4.70

Ancirtrobertsonine A 15.90 >23.70

Ancirtrobertsonine B >23.00
Ancirtrobertsonine C 10.10

J —
Ancistrolikokine A 1 0.34 0.47

Ancistrolikokine B / ‘}S& 1.37

Ancistrolikokine C /// 15.29
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A new member of the naphthalene-isoquinoline

ancistrotectorine, was i ai 1y edicinal plant Ancistrocladus

tectorius (Ancistrocidd: . 85)“This plant is known in Thai as
l i e :

“Khon-ma-daeng”. Its leaves have been used in a folk medicine in Thailand for the

treatment of mﬂw W m‘f?w Ert)l ﬁ n?ts have been used for the

treatment of malaria and dysentery i m Burma and Malaysna (Burklll 1935, vol.1). In 1985,
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naphthyfisoquinoline alkaloids from the leaves known as ancistrotectorine (12) and

ancistrocladidine (13) from A. tectorius and A. beyneanus, respectively.



Ancistrotectorine (12) Ancistrocladidine (13)
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PNMT is located mainly in the adrenal medulla, but small quantities is also found
in the brain of mammals (Saavedra et al., 1974), where it is localized in areas concerned
with the control vital functions such as secretion of pituitary hormone (Crowley and Terry,
1981), heart rate and blood pressure. Reduction in the level of central epinephrine by
PNMT inhibitors was initially believed to be the cause of its antihypertensive effect
(Goldstein et al., 1982; Terry et al., 1981). Later, it was found that most of the widely-

studied PNMT inhibitors were non-selective and had a,-adrenoceptor binding affinity
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Figure 3 Site of structural modification of phenylethylamine.



R', Substitution on Amino Nitrogen

When R' is increased in size from hydrogen in norepinephrine to methyl in
epinephrine to isopropyl in isoproterenol, the activity at o-receptors decreases, and
activity at B-receptors increases. These compounds were used to define alpha and beta
activity long before receptor proteins could be isolated and characterized. The activity at
both a and B-receptors is maximal when R is methyl as in epinephrine, but a-agonist

activity is dramatically decreased when R is larger than methyl and is negligible when R'
ty ¥

is isopropyl as in isoproterenol, leaving /;tivity. Presumably, the B-receptor has a

large lipophilic binding poeket.ad; mne-binding aspartic acid residue, which

, ‘ butyl, affinity for o,-receptors

is absent in the o-re
returns, but not intrin : sans larg » hilic can afford compounds with
a,-blocking activity.

different B-receptors;wi yl group ing selective for B,-receptors.
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Small alkyl groups, mé bne present on the carbon adjacent to the
amino nitrogen Suﬁ substitution slov gztonoamine oxidase (MAO) but
has little overall efiéct on d ration of techolamines because they remain

O-methyltransferase (COMN While at the beta-position,
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The aromatic ring are substituted at meta- and para-position (catechol moiety) are
maximal agonist activity at adrenergic receptors and the excellent substrate for catechol-
O-methyltransferase (COMT). For example, the natural 3/,4/-dihydroxy substituted ring
present in norepinephrine provides excellent receptor activity for both o and f-sites, but

such catechol-containing compounds have poor oral activity because they are hydrophilic



and rapidly metabolized by COMT. But the absence of one or the other of these groups,
particularly the hydroxyl at meta-position, without other substitutions on the ring may be
dramatically reduced the potency of the compounds. Thus, it can be replaced catechol
moiety with resorcinol structure gave the drug metaproterenol. Since the resorcinol ring is
not the substrate for COMT enzyme.

The two principle enzymes involved in adrenergic drug metabolism are

monoamine oxidase (MAO) and catechol-O-methyltransferase (COMT). Both of these

enzymes are distributed thro ‘ ith high concentration found in the liver
and kidney. MAO is assoei ily Wi uter membrane of the mitochondria,
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norepinephrine.
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Figure 4 The metabolmn of norepinephrine and epineplmne by MAO and COMT
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More%ﬂeﬂ:;tm—ﬂ,nanu;lmli derivatives have reported
as the.potent antimalai ALY ﬁ v 'lﬁ(ﬁt forms of malaria
includi ﬁgﬂgﬁimmjal ;ﬁrgla:jl uld be considered the

traditional substances of choice for these resistant strains (Bringmann et al., 1999)

Assumption to design the target compounds possessing an antimalarial activity
Malaria is an acute infectious disease caused by four species of the protozoal

genus plasmodium. The parasite is transmitted to humankind through the bite of female
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anopheles mosquito, which thrives in humid, swampy areas. Plasmodium falciparum is
the most dangerous species, causing an acute, rapidly fulminating disease characterized
by persistent high fever, orthostatic hypotension and massive erythrocytosis(swollen and
reddish condition of the limbs). Plasmodium falciparum infection can lead to capillary
obstruction and death if treatment is not instituted promptly. Plasmodium vivax causes a
milder form of the disease. P. malariae is common to many tropical region but
Plasmodium ovale is rarely encoun The antimalarial drugs can be divided the

various categories followmg / d the chemical structures but they have

hsinol

also some toxic effects ia, abdominal discomfort, visual

disturbances, electroca ged QT interval, cardiac arrest),

1,2,3,4- tetrahydroq%umolme denvatl sﬁarated from the plants in the
family Ancistroclada¢eae (Figure 5). T ppreach is simplification of these

derivatives which carmradlcate the atropisomer event ﬂ the synthetic process. Previous

preliminary in ﬁ W the 1-substituted -1, 2, 3,
4-THIQ denvﬂiJ Ho rﬁﬁmst ut H:l‘f:ly ﬁ ve not been found in this
act1v1\Q WWB ‘%the antispasmodic
activity.g ;?6 subs 1uten-arym},lmQ derivatives ma:@‘ show the antimalarial

activity but it also contain the constipation side-effect.
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The synthetic approach for the research

The 5-aryl-3-methyl-1,2,3,4-tetrahydroisoquinoline derivatives are synthesized by

the several steps. In the study, the synthetic approach is divided into five major steps as

follows.

L
2

Procedure of the N —benzylphenylethylamine synthesis (Scheme 1)

Procedure of the 1,2,3,4-tetra

droisoquinoline cyclization through N, O-acetal

intermediate using pat aldelvde (Scheme 2)
Procedure of the"1,2:3 4-tetrz noline cyclization through N, O-acetal

intermediate"#8ing butyl’glyoxal (Scheme
N
e 5-10do 1methoxy-3-methyl-1,2,3,4-tetra-

hydroisoquinolifie desfivatives using the 2 smatic iodination (Scheme 4)

The synthe ic p

To syntheSize ghef 5 samyl-3-metk 2,3 a-- ydroisoquinoline derivatives
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Scheme 1: The synthetic procedures of N-benzyl-2-(3/,5/-dimethoxyphenyl)-l-

methylethylamine
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Scheme 3: The synthetic procedures for 6,8-dimethoxy-3-methyl-1,2,3 4-

tetrahyroisoquinoline through O, N-acetal cyclization using butyl glyoxal
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Scheme 4: The synth , re 1g : ~6,8-dimethoxy-3-methyl-1,2,3,4-

tetrahydroisoquinoline d s usifigf atic iodination
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Scheme 5: The corresponding 5-aryl-3-methyl-1,2,3 4-tetrahydroisoquinoline derivatives
synthesis via Suzuki Coupling reaction.
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