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ABSTRACT

The a-cyano-3-phenoxybenzyl ester of tralomethrin reacts readily with acetone at the benzilic position of the alcohol moiety in
the presence of Na,CO; to produce 2-(3-Phenoxybenzoyl)-2-propyl ester (Tralomethrin acetoune derivative) in crystalline
form. The yield product of the new derivative was 97.4%. The spectrometry, using N.M.R, .R and GC/M.S technique was
carried out to confirm the chemical structure of the acetone derivative. The N.M.R. spectra for the derivative showed the loss
of CHCN group at 6.32 ppm of the benzilic carbon (alcohol moiety) and an addition of two methyl groups from acetone
molecule at 0.74 and 1.13 ppm. The L.R spectra established the presence of both ester and Ketone carbonyl bands at 1715 and
1680 cm™ respectively. The GC/MS Fragmentation patterns confirmed the spectral data of N.M.R and IR, However
tralomethrin acetone derivative gave a single peak at tz=10.65 min., while the parent compound gave a single peak at tzp=7.13
min. In addion, the fragmentation products confirmed the derivatization at the benzilic position of the alcohol moiety. The
synthesis technique exhibited that tralomethrin reacts with the acetone molecule to give tralomethrin acetone adduct in the

mechanism of kinetic acidic proton exchange.
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INTRODUCTION

Synthetic pesticides used during 1950°s and since this
time, extensive studies on structural modification have
revealed a number of new synthetic pyrethroids (Corral &
Elliott 1965; Roger 1976, Bosone et al., 1986, Ahmet et al.,
1988; Kazunori et al., 1989). The major commercial and
experimental pyrethroid insecticides are esters of a-cyano-3-
phenoxybenzyl alcohol with either chrysanthemic acid, e.g.,
deltamethrin, cypermethrin (Farooq, 1980) and tralomethrin,
tralocythrin (Roussel Uclaf, 1978) or with valeric acid, e.g.,
fenvalerate and flucythrinate (Elliott et al., 1983). The
synthesis of 3-phenoxbenzyl chrysanthemates and their
dihalovinyl analog substituted with cyano group has been
described by. Elliott et al. (1978), Omura et al. (1980),
Michael et al. (1986; 1988) and Ackermann et al. (1980)
who found that bromination of the dichlorovinyl group of
cypermethrin yielded a new compound (tralocythrin) which
was highly potent insecticide. Similar results were obtained
by Ruzo et al. (1981) for tralomethrin and tralocythrin. a-
cyanophenoxybenzyl ester of pyrethroids reacts with
pentafluorobenzyl bromide molecule at the benzilic position
of the alcohol moiety to give pentafluorobenzyl derivative
to enhance analytical ECD-GIC (Saleh et al, 1980 and
Osman et al., 1994) and reacts with acetone at the benzilic
position (Marei et al., 1988; Marzouk, 1990), or vinyl and
a-isopropyl position of the acid moiety to give acetone
derivatives to enhance the insecticidal activity (Marzouk et
al., 1995; Marzouk, 1996; 2005).

The present research was aimed to synthesize a new
generation of synthetic pyrethroids, i.e, 2-(3- phenoxy
benzoyl) ester of pyrethroids to be used as insecticides.

MATERIALS AND METHODS

Tested pesticides. Tralomethrin (98%) technical grade, o-
cyano-3-phenoxy  benzyl-3-  (l-bromo-2, 2,  2-
tribromoethane)-2,2,-dimethylcyclopropane carboxylate
was obtained from Roussel Uclaf Chemical Co., France.
Tralomethrin acetone derivative was synthesized according
to the method described by Marzouk 1985. However,
acetone soulution of (0.2 mM) of tested pyrethroids was
refluxed for 48 hrs in the presence of suspension of Na,CO;.
The product was filtrated, evaporated to dryness, dissolved
in ether, washed with water saturated with NaCl, dried over
anhydrous MgSO, and solvent evaporated.

Synthesis of tralomethrin acetone derivative. The
chemical reaction of a-cyanophenoxy benzyl of
tralomethrin with acetone was applied in the present study.
However, acetone solution of tralomethrin (0.2mM) was
refluxed for 48 hrs in the presence of suspension of Na,COs.
The product was filtrated, evaporated to dryness, dissolved
in ether, washed with water saturated with NaCL, dried over
anhydrous MgS04 and finally solvent evaporated.
Confirmation  of  synthesized compound. The
confirmatory tests of the synthesized compound was done
using spectroscopic and chromatographic analysis.

I.  Nuclear Magnetic Resonance (*H.N.M.R).
Spectroscopic data for the compound was prepared
throughout the course of this study as well as its parent
compound (tralomethrin) was obtained using proton nuclear
magnetic resonance, Varian EM-390 spectrometer with tetra
methyl silane (TMS) as internal standard and deuteron-
chloroform as solvent. The N.M.R chemical shifts of the
tetrahalo esters are generally similar to the chemical shifts of
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the dihalo esters (Marzouk, 1990) as shown in Table I.

Il. Infra red (I.R) spectroscopy. Infra red (L.R) spectra
were recorded for the derivative prepared in this study, as
well as the parent compound, (tralomethrin) using Nicolet
FT Raman spectrometer and KBr disks were used to collect
these data. The LR spectra of a-cyanophenoxybenzyl ester
of pyrethroids and their pentafluoro benzyl or acetone
derivatives were mentioned according to the methods
described by Saleh et al., (1980) and Marzouk (1990).

I1l. GC / MS spectroscopy. Spectroscopic analysis using
GC/MS Finnigan mat SSQ7000 spectrometer with fused
silica glass capillary column (0.25 mm i.d. x 30m) helium as
the carrier gas (40 cm/s) and an electron capture detector
(ECD) was run to confirm the chemical structure of the
acetone derivative prepared. The temperature conditions
were 3000C, 2800C and 3500C for the injector, column and
detector respectively (Saleh et al., 1980). For mass spectral
fragments, all data were for the electron impact mode.
Relative intensities were based on the most intense ion as
100% “molecular ion” (Katritzky et al., 1995).

RESULTS AND DISCUSSION

Synthesis of 2-(3-phenoxybenzoyl)-2- propyl ester of
tralomethrin. 2-(3-phenoxybenzoyl)-2-propyl ester of
deltamethrin was synthetized according to the reaction of
acetone at the benzilic position of a-cyano-3-phenoxy
benzyl ester of deltamethrin in the presence of Na,CO; as
base medium (Marzouk, 1990). Since the present work is a
continuation of synthesized a new derivative of synthetic
pyrethroids, the acetone derivative of tralomethrin was
prepared in a similar manner as described before (Marzouk,
1985). Fig. 1. illustrates the chemical reaction of acetone
with a-cyano position of tralomethrin. The yield of isolated
derivative was 97.4%.

Confirmatory tests. The spectrometry methods were
carried out to confirm the chemical structure of the new
acetone derivative using spectroscopic analysis of:

I.  Nuclear magnetic Resonance (*H.N.M.R).
Spectroscopic data obtained for '"HN.M.R spectra are in
agreement with results of Marzouk (1990) for deltamethrin
(dihalo ester). However N.M.R spectra for tralomethrin
(tetrahalo ester) established that the “CHCN” proton was
lost at 6.32 ppm and two additional methyl groups were
introduced at 0.74, 1.13 ppm (Table I & Fig. 1) thus the
product of the acetone derivative was an ester derived by
loss of the elements of “HCN” and an addition of two
(CH;) groups of acetone at the benzilic position of the
alcohol moiety.

Il. Infra red (I.R) Spectroscopy. I.R spectra were carried
out for tralomethrin and its acetone adduct. The results
obtained were similar to those mentioned by Marzouk
(1990). The data presented in Table II and illustrated in Fig.
1, established the presence of both ester and ketone carbonyl
bands at 1715 and 1680 cm™ respectively.

I1l. GC/MS spectroscopy. Gas chromatography (GC)
coupled with mass spectrometry (MS), was used to confirm
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Fig. 1. Chemical synthesis of 2-(3-phenoxybenzoyl) 2-
propyl ester derivative of tralomethrin.
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Fig. 2. Electron impact mass spectrum scheme of 2-(3-
phenoxybenzoyl)-2-propyl ester of tralomethrin.

CHs

Br Br 4
\ / 0-0~CHs
Br —(—¢ I\
/ H/ 0\ ¢
Br H
H 0 o/
CH3 CHs
Molecular ion (M)*, m/e=696 (Tralomethrin acetone
derivative)
CHg3
Br \ Br 0 /
/ C—cHs
Br —(—¢ / \

Alcohol moiety

m/e=239
Acid moiety
m/e=457 -C(CH3),C=0
—
@ J
Br — c—c
XW m/e=170
~°0
m/e=77
m/e=413 —Vo\e
Br -2Br m/e=93
m/e=333
m/e=253
the chemical structure of the product i.e., tralomethrin

acetone derivative the data established the difference of
retention time between tralomethrin (single peak at tg =7.13
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min) and tralomethrin acetone derivative (single peak at tg
=10.65 min). While, the mass spectrum showed that
tralomethrin acetone derivative is formed, ie., m/e
(molecular ion) was 696. The mass spectral data in Fig. 2
confirms the N.M.R. and. LR evidence that the acetone
molecule is at the benzilic carbon of the alcohol moiety, i.e.,
the CHCN is absent and the 2CHj3 is introduced.

Table 1. Nuclear magnetic resonance (*H.N.M.R) shifts
(ppm) of tralomethrin and its acetone derivative

comparing with deltamethrin and its acetone
derivative.
Synthetic  deltamethrin  deltamethrin- Tralomethrin tralomethrin
Pyrethroids acetone acetone
derivative derivative
(dihalo esters) (tetrahalo estres)

Marzouk (1990) Marzouk (1990)  Present Work Present work
Substituents Chemical shifts (ppm)
CHCN 6.32

CH; 1.21,1.31

6.32
1.25,1.36,0.79, 1.16 1.18,1.29

1.20, 1.32,
0.74,1.13

Table I1. Infrared (1.R) bands (cm™) of tralomethrin
and its acetone derivative comparing with
deltamethrin and its acetone derivative.

Synthetic deltamethrin deltamethrin  tralomethrin  tralomethrin
Pyrethroids acetone acetone
derivative derivative
(dihalo pyrethroids) ( tetrahalo pyrethroids)
Marzouk (1990) Marzouk (1990) Present work Present work
Function
group (bands)
R-COO-R  Wave number (Cm™)
R-CO-R = 11720 — 1715
-------- 1685 1680
CONCLUSIONS

Generally, the combined results of these study lead to
the conclusion that the new product of the present reaction is
2-(3-phenoxybenzoyl)-2- propyl ester derivative of
tralomethrin. It was obtained to develop a highly active, low
cost and environment friendly method for new generation of
pesticides.
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