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NGHIEN CUU TONG HOP THUOC TRU SAU THE HE MO,
THAN THIEN V81 MOl TRUGNG ETOFENPROX

Bén Toa soan 29-6-2007

DAO VAN HOANG',

NGUYEN BA XUAN?

'Bo Céng nghiép

Vién Hod hoc cong nghiép

SUMMARY

Etofenprox, a new environmental friendly pyrethroid insecticide s successfully used in
Vietnam. Several syntheses have been reported. Here, we wish to report a short and convenient
synthesis of Etofenprox by condensation of 2-(4-ethoxyphenyl}-2-methylpropyl alcohol wirh 3-
phenoxybenzyl chloride, wilizing base and transphase catalysis n-Bu,NBr, in acetonitryl as
solvent. The EC and EW formulations insecticidal activity of the obtained product was tested in -
laboratory against some common insect pests and mosquitoes.
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Etofenprox {2-(4-etoxyphenyl)-2-metyl-
propyl-3-phenoxybenzyl ete] (1) la thudc trir sau
thé hé¢ mai thugc nhém pyrothroit phi este, than
thién v6i méi trudng, ding dé phong trir cic con
trung nong nghiép va con tring y t&. Hoat chat
€6 nhiéu tinh nang wu viét nhu hiéu qua phong
trir cao, pho tic dong rong, it doc déi véi ngudi
va dong vat mdu néng, bén trong diéu kién axit
va kiém nhung khong dé lai du lugng trong
nong phim va moi trudng. Thude dang duge sk
dung rong rai tai Viét Nam. Viec nghién ciu
tong hop hoat chit nay dang gay duoc su quan
tam [6n doi v&i cic nhd hod hoc va mang y
nghia thuc tién I6n.
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Céc phuung phdp tong hop etofenprox da
dugc trinh bay & tai lieu khdc [1, 2], trong dé
phuong phip ngung i 2-(4-etoxyphenyl)-2-
metylpropyl ancol (2) véi 3-phenoxybenzyl
clorua (3) cho hiéu sudt cao va diéu kien thuc
hién kha d¢ dang. Trong pham vi ctia bai viél
nay, ching toi chi gidi thiéu két qua khao sit
phuong phdp téng hop da lua chon, tir d6 xay
dung qui trinh tong hop. San pham téng hop
dugc gia cong va thir hiéu lyc sinh hoc dé so
sdnh voi hoat chédt nhap ngoal.

Phan tng ngung tu gitta hop chat (2) va (3)
dugc thue hién trong dung mét axetonitril, dudi
tac dung cua xiic tac kiém, vdi su tham gia cta
xic tdc chuyén pha.
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11 - THUC NGHIEM

1. Néi dung nghién cit

1. Khao sit, t8i uu hda cdc diéu kién phan
ing ngung tu (luong xic tic, ty 1& cdc chat tham
gia phan ting, nhiét d. thoi gian phan tmg).

2. T két qua thuc nghiém, xay dung quy
trinh cong nghé téng hop ctofenprox quy mo
phong thi nghiém.

3. Thir hiéu luc sinh hoc trong [inh vie néng
nghi¢p va sit tring gia dung cua 2 dang san
pham gia cong Ftofenprox 10 EC va Etofenprox
10 EW.

2. Quy trinh thuyc nghiém

Hoa tan 2-(4-etoxyphenyl)-2-metylpropyl
ancol (EPMPA) trong axetonitril, bé sung dung
dich NaOH 50% va tetrabutylamoni bromua (#-
‘Bu,NBr}. Khudy va nang nhiét d6 phan ung 1én
50°C. Sau d6 nho giot hdn hop 3-phenoxybenzyl
clorua (PC) hoa tan trong axetonitril vao hon
hop phan ng. Nang nhiét do phan ing lén 80°C.
Theo d6i phan (dng bing sac ky 16p mong cho
dén khi kél thiic. San pham thu dugc bang cich
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chiét véi toluen, sau dé cat loai dung méi dudi
ap suat giam va tich trén ¢ot silicagel 60F.

Kiém tra cdu tric san pham bang pho héng
ngoai, do diém chdy va so sanh vdi mau chuan.
Po tinh khiét ctia san pham dugc xdc dinh bang
phuong phap sic ky khi.

11 - KET QUA VA THAO LUAN

1. Khao sat cac diéu kién phan ing téng hop
etofenprox

a) Khdo sét vai tré cia xiic tde chuyén pha dén
hiéu sudr phdn ting

Thi nghiém duge tién hanh trong cdc diéu
kién sau: ty 1¢ mol PC/EPMA = { 4/1; nhiét d6
phan (rng 80°C: thoi gian phan (ng 8 gio; ty 1€
mol #-Bu,NBr/EPMA thay déi twr 0.01/1 dén
0.1/1.

K&t qua thue nghiém cho thay khi tang ty &
xtic tdc chuyén pha so véi EPMPA thi hiéu suat
phan dng ting vi dat gid tri cao nhdl o ty I¢
(,1/1 (hinh 1.
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Hinh I: Anh hudng cta ty le mol #n-Bu,NBr/ EPMA dén hiéu suit phan g

2. Anh hudng ciia ty Ié cic chat tham gia phin img dén hi¢u suat phén gng

Phan (mg dugc thuc hién & nhiét d¢ 80°C; thdi gian 8 gio. Ty 1¢ mol cdc chat tham gia phin
ing (PC/EPMPA) thay doi trong khoang 1,0 + 1,8/1. Két qua duwgc trinh bay ¢ hinh 2.
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Ty 1& mol PC/EPMPA
Hinh 2: Anh hudng clia ty 1& cdc chat tham gia phan (mg dén hiéu sudl

K& qua cho thdy véi ty 1& mol PC/EPMPA >
1,3 thi hiéu sufl chuyén héa dat mic cao. Tuy
nhién, dé trdnh lugng FPMPA qud du sau khi
k&t thic phan tng, chiing toi chon ty 1é nay la
1/1.4.

3. Anh hudng ciia nhiét do phan img dén hiéu
suat phan img

Chiing t6i thay déi nhiét do w 50°C dén
100°C v gilt nguyén cdc thong s6 khac khic
trong thi nghiém. K& qua thi nghiém duogc trinh
bay & hinh 3.
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Khi tang nhiét dé trén 80°C, phan tng tich
loai loffmann va thuy phan sin pham c6 thé
xdy ra nén hi¢éu suat giam. Vi vay, nhiét do 80°C
1a to1 wu.

4. Anh hudng cia thoi gian phan img dén
hiéu suat phan ing

Dé xdc dinh thoi gian phan ung 5i wu, thi
nghiém dugc tién hanh véi cic diéu kién tuong
tu nhu trén, voi thot gian thay doi 1 2 dén 10
gi0. Két qua cho thay thoi gian phan ing hop Iy
12 8 gid.
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Hinh 3: Anh hudng ctia nhiét do phan tmg dén hiéu sudt phan dng
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Hinh 4. Anh hudng cla thoi gian phan img dén hiéu sust phan Gng

Ngoai ra, chiing 16i cing ti€n hinh khao sit
lugng NaOll cdn thigt dé trung hoa HCl sinh ra
trong phan Gng.

Tir két qua khao sat trén, ching (6i dé xuat
diéu kién phan (mg tong hop etofenprox nhu
sau: ty & mol EPMA/PC/NaOH/m-Bu,NBr =
1/1,4/2/0,1: nhi¢t do phan (ng 80°C; thoi gian
phan tmg 8 gid: dung maéi sir dung 14 axetonitril.
Cat loai dung moi dudi ap sudt thdp. Tach san
pham bing sac ky cot silicagel 60F hoac két
tinh 3 l4n trong dung dich toluen/n-hexan (ty 1&
4/6).

5. Xac dinh ham lugng va céu tric coa
Etofenprox
Nhiét do néng chay ciia san phdm sau khi
tinh ch€ do dugc 14 36 - 37°C (ti liéu tham khao
1a 37+0,1°C).

Ham lugng etofenprox duoc Xdc dinh bang
phuong phép sac ky khi tai Trung tam kiém dinh
Thudc bao vé thuc var phia Bac - Cuc Bao vé
thuc vat. Két qua cho thay san pham etofenprox
thu dugc ¢6 do tinh khiél khé cao (96,.9%}).

Cau triic chia san phdm duoc Kiém tra bing
pho hong ngoai trén thiét bi Shimazu FTIR-
8900, trong vung 4000 + 400 cm’'. Xuat hién
cdc pic dac trung Vey wa v = 2974, 2883 cm;
Veecmm= 1583, 1481, 1448 cm''; Vey = 1245
cm’’ (hinh 5). So sanh v6i phé héng ngoai clia
san pham chudn ta thiy két qua hoan toan phi
hop. Ngoai ra, két qua thir hiéu lre sinh hoc caa

san pham thu dugce da ching minh chat tong hop
dugc 1a etofenprox.

3. Thit hiéu lue sinh hoc cua san pham

Hoat chat diéu ché duge gia cong thanh
dang Etofenprox 10 EC nham muc dich thir hi¢u
lyc trir rép trén rau cai, rdy nau hai lia va dang
Etofenprox 10 EW dé thi hiéu luc diét mudi
trong phong thi nghiém. K&t qua cho thay san
phim do ching toi 1ong hop va gia cong ¢ hiéu
luc phong trir cdc con triing nong nghiép va con
tring v (¢ twong dwong voi san pham nhap
ngoal.

IV - KET LUAN

l. Trén co s& phuong phap lua chon, da
khdo sat cac yéu t6 anh hudng dén hiéu suat
phan ung. T dd, tua chon cac diéu kién t5i wu
cho qua trinh cong nghé tong hop etofenprox
trong phong thi nghiém.

2. San pham da duoc xdc dinh cau tric va
ham lugng bang cic phuong phap hod 1y co ban
va tdi khang dinh bang két qua thir hiéu luc sinh
hoc trén cdc dai tugng con triung nong nghié¢p va
con tring vy té&,

3. D3 gia cong hai dang Etofenprox 10EC vi
Etofenprox 10EW va thit hiéu Iye sinh hoc trén
cac déi twong con tring ndéng nghiép va ¢on
tring y 1€ K&t qua thir hicu luc cho thay san
pham (0ng hop dugc c6 hiéu luc tuong duong
vai hang nhédp ngoai.
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Hinh 5: Ph6 héng ngoai ciia Etofenprox
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