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Abstract-The essential 011 of Artemwa monosperma obtained by steam dlstdlation of the aenal parts of the plant was 
shown to have msectlcldal activity against house fly, cotton leaf worm and the ncc weevil The chemical structure of the 
active mgredlent from the steam dlstdlate was shown to be 3-methyl, 3-phenyl-1,4_pentadlyne 

INTRODUCTION 

Artemula monosperma Dehle 1s a herb which grows wild in 
the Egyptian desert under the common name ‘Al-Ader’ It 
has been shown to have several medlcal applications [ 11. 
and not to be attacked by insects [2] 

In this commumcatlon I report that the most active 
msectlcldal compound m the steam disttllate of fresh 
plants of A monosperma IS 3-methyl,3-phenyl-1,4- 
pentadlyne (1) 

RESULTS AND DISCUSSION 

The LD,,s of the solvent extracts ofalr dned plants, the 
steam dlstlllatlon products of the fresh aerial parts and the 
column chromatographlc fractions of the steam dlstdlate 
from A monosperma were determmed with house fly, 
cotton leaf worm and nce weevd (Table 1) 

The results showed that the steam dlstdlate was the 
most toxic fraction towards all the insects tested Capillary 
GC/MS showed that the fraction contained at least 45 
volatile compounds mostly sesqmterpenes, hydrocarbons 
and acetylemc compounds [3-6] On CC of the steam 
dlstdlate on slhca gel eluted with hexane followed by ether 
m hexane, ether, acetone and finally methanol, most of the 
msectlcldal actlvlty was associated with the hexane frac- 
tion (Table 1) TLC punfication of this fraction gave a 
single compound (99 9 % by high resolution capdlary GC) 

which was about two to four times more toxic than the 
column fraction and more than 10 times as toxic as the 
crude steam dlstdlate 

The active compound (1) had a molecular formula of 
C12H10 (m/z 1540766) Its IR spectrum contained bands 
mdlcatlve of the presence of a monosubstltuted benzene 
nng at 690 and 740 cm - ’ (out of plane bending), 1500 and 
1620cm-’ (double bond stretching), and bands for a 
monosubstltuted over tone from 1700 to 2000 cm- ’ and 
carbon hydrogen bond stretchmg above 3000 cm-’ The 
presence of the monosubstltuted benzene ring was con- 
firmed by a multlplet slgnal m the NMR at 67 38 (5H) 
The presenti of the benzene ring was also evident from its 
characterlstlc ultraviolet absorbance and the formation of 
the ions m/z 77 and 51 m the mass spectrum The presence 
of a methyl group m the structure was based on the 
presence of IR absorption bands at 1390 and 1420 cm-‘, 
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Table 1 Inseckxjal actwtles of the crude extracts, a column fraction and the 
punfied acetylemc compound (1) 

Extracts/toxiaty 

Hexane extract 
Acetone extract 
Methanol extract 
Steam distillate 
Hexane fraction from CC 
TLC punfied compound (1) 
DDT 
Decamethrm 

House fly 

LD,,* LC,,t 

201 82 
845 95 
965 120 
125 42 
031 8 
0 12 4 
0 10 3 
OooOl 

l&e weevd Cotton worm 

LC,, LD,, 

104 193 
200 250 
350 400 
42 64 
12 16 
6 4 
32 6 

* LD,, m mg/g topical apphcatlons 
tLC,, in pg/cm’ tilm appkations 
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an NMR signal at 6 195 (s, 3H) and the formation of the 
ion m/z 139 [154 - 151 m the mass spectrum Terminal 
triple bonds were evident from the strong IR bands at 
3250 and at 2100-23OOcm-‘, UV absorbance. at 
1218 2 nm [7] and a smglet slgnal m the NMR at 63 68 
(2H) The above data suggested that the msectlcldal 
compound had the structure 1 It 1s mterestmg to find such 
a simple hydrocarbon having relatively high msectlcldal 
effect 

Other fairly simple acetylemc hydrocarbons are known 
to be blologxally active msectlcldes [&-lo] Phenylhepta- 
trlyne Isolated by Wat et al [8] 1s a very potent msectlclde 
Other acetylemc compounds isolated from species m the 
Asteraceae have mosquito larvlcldal activity [9] 

EXPERIMENTAL 

Plants of A monosperma were collected from the Western 
desert of Egypt durmg the sprmg of 1982 Identlficatlon of the 
plant was carned out by Prof N El-Hadedy, Department of 
Botany, Faculty of Science, Unrverslty of Cairo, Egypt A 
reference specimen IS deposlted m our laboratory Plant materlal 
was washed and a~ dried The dried plant was then ground and 
extracted, first with hexane followed by Me&O and then MeOH 
On removal of the solvents under red pres 500 g of the dried 
plant gave 4 2 g, 5 1 g and 3 8 g of crude extracts respectively The 
volatde components of the plant were obtamed by steam 
dlstdlatlon of the fresh plant m a 0 7 % yield 

Bioassay jar rnsecttctdal nctlu~ty Crude extracts and steam 
dlstlllate were subjected to msectlcidal actlvlty bloassays as 
follows Topical apphcatton A susceptible strain of house fly, 
Musca domzstzca L , and 4th mstar of cotton leaf worm larvae, 
Spodoptra Irttoralhs, reared away from any msectlclde contaml- 
natlon for several years were used The house fhes were treated 
topIcally on the dorsum of the abdomen wtth 1 pl of Me&O 
contammg the crude extract [ 111 The Spodoptera larvae were 
treated toplcally on the dorsal surface of the thorax with 1 p1 of 
Me&O contammg the crude extract The larvae were reared on 
castor bean leaves [12] Each group of treated flies and larvae 
were placed m Petri dishes and held for 24 hr at room temp then 
mortahty percentage and LDs,, were determmed Fdm apph- 
cations Ddferent vols of the plant extracts and of the steam 
dlstdlate m solns of Me2C0 were deposIted on the bottom of 
Petri dishes The solvent was allowed to evaporate then 25 rice 
weevds, S~tophdus oryzae, were placed m each Petri dsh, covered 
and kept at room temp for 24 and 36 hr, after which mortahty and 
LD,, were calculated LD,, for both decamethrm and for DDT 
were determined under the same condltlons to estimate the 
relative actlvlty of the extracts and the Isolated compounds 

Methods TLC was carned out on slhca gel (0 25 mm) de- 
veloped with hexane-Et@HOAc (90 10 1) Spots were de- 
tected m I2 vapour or after spraying with amsaldehyde reagent 
and heating at loo” [13] Prep TLC was carried out usmg 1 mm 
s~hca gel plates with hexane as the solvent Spots were vlsuahzed 
under UV hght and eluted in Et,0 

CC fractlonatlon of the steam dlstdlate was carried out on a 
slhca gel column Fractions were collected using solvent systems 
hexane (17 fractions of 500 ml each) 1% Et20 (12 x 200 ml), 3 % 
Et,0 (10 x 200 ml), 5 % Et,0 (10 x 200 ml) and 10% Et,0 In 
hexane (IO x 2OOml), Me&Q (10 x 200ml) and MeOH (7 

x 200 ml) The fractions were freed from solvents by evaporation 
at red pres , welghed, analysed by TLC, GC/MS and momtored 
for their msectlcldal actwlty 

GC/MS was performed on a Fmmgan 4530 GC/MS data 
system equipped with a 30 m (0 25 mm I d ) WCOT-DBI fused 
slhca column He (40 ml/set) was the carrier gas, the column temp 
started at loo” and rose to 250” at a rate of 5”/mm All spectra 
were recorded m the EI mode at 70 eV 

High resolution MS were recorded on a Du-Pont CEC 21-l 10 
mstrument (direct probe technique, loo”) 

Isolatton oflfrom the steam dtsttllate The highest msectlcldal 
actlvlty was found m the column fraction which was eluted m 
hexane This fraction was repeatedly purdied by prep TLC untd 
the most toxic component showed one spot on TLC and one peak 
m the capdlary GC The purified compound was obtained as a 
light yellow VISCOUS hquld m 15% yield from the crude steam 
dlstdlate (Found C, 93 54x, H, 6 46% Calc for Ci2HL0 C 
9346%, H 654) Hugh resolution MS m/z 1540766 [Ml’, 
‘H NMR (100 MHz, CDCIs) 6 195 (3H, s), 3 68 (2H, s), 7 38 (5H, 
m), EIMS 70 eV, m/z (rel mt ) 154 [M]’ (lOO), 139 [M -Me]+ 
(30),128[M-C,H,]+ (16),115[M-C,H,]+ (24),77[C,H,]+ 
(25), 51 [C,H,]’ (50) UV lzH nm 293 2,278 5,262 5,255 2 
and 218 2, IR vL:crn-’ 3250,2100-2300 (aH), 1620,150O 
(arom ), 690, 740 (C,Hs) and 1390, 1420 (Me), refractive mdex 
~2’ 1 5601 The presence of termmal triple bonds was also 
confirmed by chemical reactlons [ 141 
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