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A 3 3 T R A C T

SOME CHEMICAL O'.'f’OTITUEiTO OF

ARTE '13.10 REMAN

by

Midoat Asghedom

Research -Or!visor: - Dr. 3orhanu Abcgaz

Artemisia rehan, Ohiov (1), known by the local

name Mr itj.' is an endemic plant to Ethiopia. An in

vitro antimnlarial test of the crude extract gave an

IC50 of 50 ug ml”1.
Artemotin and a sesquiterpene lactone were iso-

lated from the aerial parts of the plant , 1rtemetin

was identified by its melting point ->nd spectral data
MS, IR, NMR and 13C-NMR. IR, ^HNME, 13C-NMR and che-
mical studies vifiro carried out to elucidate the struc-
ture of the* sesquiterpene. Vulgarin, a Compound that

was previously isolated from the same plant was analyzed
1 13by two dimensional H and C-NMR including COLOG spec-

s

troscopic techniques.
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1. INTRODUCTION

The genus Artemisin is one of the largest and most

widely distributed of the nearly sixty genera in the

tribe Anthemidae (comnositae)(2). it has about 400

species and is found predominantly in the northern

temperate region of the world (3,4). This genu9 has

been extensively studied particularly for its sesqui-
terpene lactone content(5,6). However, isolation of

other important class of compounds, e.g. flavonoids (7),
coumarins and acetylenes have also been reported (8).

Many species of Artemisia have been reported to

show biological activity, Artemsinin, (qinghousu, OHS,

arteannuiri) a potent antimalarial drug was isolated

from Artemisia annua, a herb that has been used in Chi-
nese folk medicine for treatment of malaria (9). Ma-
laria, one of the most hazardous tropical diseases

termed as "the King of diseases" has been the cause of

many deaths in the world (10). Though considerable

efforts viere made to eradicate malaria, there still are

150 million new cases each year. In 1980, it was re-
ported that there wore more than 5.5 million coses of

malaria in Africa, 3 million in the Indian continent

and more than 4 million in E. Asia and China (11). Re-
sistance of Plasmodium species to chemotherapeutic age-
nts such as ch.loroquine is a serious problem. This

unsual sesquiterpene lactone that contains on endonero-
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xide moiety showed an inhibitory action against the

chloroquine resistant strain Plasmodium falciparum.
Treatment of 140 cases of cerebral malaria with OMS has

resulted in 128 cure cases (91.4%).

H , «
*

*ir- C: - O
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UX-\ Artemsinin
IIo

1

Vulgarin has been isolated from Artemisia rohan,

Chiov (1), A. Canarionsis,. Lees (12), A. Vulgaris L.
(13) A. harrelieri, Besser (14), A « judoica, L (15), A,

tauricry V7illd (16) and some other Artemisia species,, It

has been shown to have an oral hypoglcemic agent, pre-
liminary study of the effects produced in the lipid

fraction of several organs of rat after administration

of vulgarin, showed that it induced some decrease in

liver lipid levels(17). It increased the amplitude and

decreased the frequency of cardiac contractions when in-
jected i.v, at 1 mg/kg into cats or rabbits. When

administered orally at lo mg/kg to rats, 44% increase

in diuresis was observed (18), Both vulgarin and san-
tonin were reported to be powerful central nervous

system stimulants, and convulsant poisons in toxic

i
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doses. 'LDg0 of vulgorin vos 4.92/mg/kg in mice, 7.94

mg/kg in rots arid 14.60 mg/kg in toads (19), However,

no antimicrobial activity was exhibited by vulgorin

when tested against the following strains of bacteria

(20).
a « Staphylococcus aureus ps 8o - 81 (Gram positive),

b. Escherichia coli ATCC 12765 (Gram nogntivo).
c• Oneillus subtills PCI (Gram nositive).
d. Salmonella onteritidis ATCC 13076 (Gram negative),

e, Klebsiella pneumonias ATCC 13883 (Gram negative).
From this data one) studies on other sesquiterpenes,

it has been reported that antimicrobial activity is

likely to be possessed by beta unsubstituted enone

system with a five membered ring, as the six mem.bered

sesquiterpene lactones like vulgorin, which are chemi-
cally less reactive towards Michael addition, were anti-
microbially inactive.

!!

7,
/OH 0—̂ o

!IH|I

Vulgarin

2
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A r t e m i s i a i: r i J e n t o t e s u b s p e c i e s t r i d e n t o t a o n d A.
p n n i c u l t a h a v e a n t i b a c t e r i a l a c t i v i t y ( 2 1, 2 2) . T h e

e s s e n t i a l o i l o f A._ m o n o s p e r m a w a s s h o w n t o h a v e i n s e c t-
i c i d a l a c t i v i t y a g a i n s t h o u s e f l y , c o t t o n l e a f w o r m a n d

t h e r i c e w e e v i l ( 2 3) , E s c u l e t i n , 6 , 7-d i m e t h y l e t h e r a n d

e s c u l e t i n 6 a n d 7-m e t h y l e t h e r s i s o l a t e d f r o m A „. c a p i-
H a r i s n n d A, m e s c e r e o h m i d n n a w e r e f o u n d t o b e c h l a g o

g i c ( 2 4, 2 5) a s o b s e r v e d i n t h e i n c r e a s e o f b i l e p r o-
d u c t i o n i n d o g s.

T h i s p a p e r d e a l s w i t h t h e s t u d y o f a n e n d e m i c

p l a n t , A r t m i s i a r o h a n. I t i s o d o r o u s a n d g r o w s w i d e l y

i n t h e G t h i o: i a n h i g h l a n d s , A b i o a s s a y o f t h e c r u d e

e x t r a c t f o r a n t i m a l a r i a l a n d a n t i b a c t e r i a l a c t i v i t y w a s
c a r r i e d o u t f o r t h e f i r s t t i m e. I n t h e a n t i m a l a r i a l

3t e s t , b a s e d o n t h e i n h i b i t i o n o f i n c o r p o r a t i o n o f ( H ) -
t h y m i d i n e i n t o P l a s m o d i u m f a l c i p a r u m ( K-l c b l o r o g u i n e

-1r e s i s t a n t s t r a i n ) , - n I C ,^ v a l u e o f 5 0 u g m l w a s
o b t a i n e d. W h e r e a s f o r A r t e m i s i a a n n u a t h i s v a l u e i s

-13,.9 u g m l ( 1 1) . H o w e v e r , n o c o n c l u s i v e r e s u l t s w e r e

o b t a i n e d a s t o w h e t h e r a r t e m s i n i n i s p r e s e n t o r n o t b y

T L C a n a l y s i s , s i n c e t h e e x t r a c t i s m a d e u p o f a n u m b e r

o f c o m p l e x c o m p o n e n t s. N o n n t i b a c t s r i a l a c t i v i t y w a s

s h o w n a g a i n s t t h e s i x s t r a i n s o f b a c t e r i a t e s t e d :

S. a u r e u s , O a c i l l u s s u b t i l s , £. c o l i , o h i g e l a s o n i a n d

P s e u d o m o n a s g e r o g i n o s a . F u r t h e r m o r e A r t e r n e t i n a n d a

s e s e j u i t e r p e n e l a c t o n e w e r e i s o l a t e d f r o m t h e a e r i a l

p a r t s o f t h e p l a n t f o r t h e f i r s t t i m e.
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previous studies on the plant include analysis of

the essential oil (1) and reinvestigation of the struc-
ture of vulgnrin .isolated from the chloroform extract

(26)„ However, the quantity of vulgarin and experi-
mental details of its isolation have not been reported.
These are now included in this paper, Purthermore the

sample is rigorously studied by a hoteronucleor shift

correlated two-dimentional experiment and the results

of our two-dimensional COLOC experiment confirm the

orientation of the enone chromophore.
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