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(57) Trong san xuét cdy trong thudc cac linh vuc ndng nghiép, tréng trot va céac linh
vuc tuwong ty, thiét hai do cén tring gy ra van con rat 16n, va con tring c6 kha ning
khang cac loai thudc trir sau hién c6 da xuét hién. Sang ché dé cap dén dua trén nhiing
truong hop nhu vy, va muc dich cia sang ché 1a phat trién va cung cip loai thude trir
sadu méi cho ndéng nghiép hoic trong trot. Muc dich khac ciia sang ché 1a dé xuit chit
¢6 kha ning loai bé ngoai ky sinh hodc ndi ky sinh cta dong vat. Muc dich sang ché
dat duoc nho hop chit di vong ngung tu ¢ nhém xyclopropan-oxadiazol dugc thé

duoc biéu dién boi cong thire chung (1):

EtO,S R*
c—— N = Rl R2b
\ @

Q=
N/ \-O

Cong thire hoa hoc 1

(trong d6 R! t6t hon 14 1a nhém alkyl, R* va R?® mdi nhom t6t hon 13 12 nguyén tir
hydro, R? t6t hon 14 nhom haloalkyl, va Q tét hon 13 imidazo [4,5-b] pyridin) hozc
mudi cta chung, thude trir sdu ding trong noéng nghiép hoic trong trot hoic chat phong
trir ngoai ky sinh hodc ndi ky sinh, mdi chit bao gdbm hop chat hodc mudi cia ching
lam thanh phan hoat tinh, va phuong phap sir dung hop chit hoic mudi cta chung,

thubc trir sau, hodc chat phong trir.
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Linh vie ki thuat dwoc dé cip

Sang ché dé cap dén thudc trir sau diing trong ndng nghiép hodc trdng trot hodc chat
phong trir vat ky sinh ngoai hodc vat ky sinh ngoai dong vat ma mdi thudc trir sdu hodc
chét phong trir chira hop chét di vong ngung tu c6 nhém xyclopropan-oxadiazol duoc
thé hodc mudi cua chung 1am thanh phan hoat tinh, va phuong phap dé str dung thudc trir

sdu hodc chat phong trir.

Tinh trang k§ thuit ciia sang ché

Cac hop chét khac nhau d dugc nghién ctru vé kha nang 1am thubc trir sdu ding
trong néng nghiép hodc trong trot, va trong s6 chung, céc loai hop chit di vong ngung tu
nhét dinh di dugc bao cdo 1a hitu ich 1am thudc trir sau (vi du, xem Tai liéu sang ché tir
1 dén 4). Tuy nhié, c4c tai liéu khong boc 16 cu thé cac loai hgp chét di vong ngung tu

nhét dinh c¢6 nhom xyclopropan-oxadiazol dugc thé.

Danh séach tai liéu trich dan

Tai lidu sang ché

Tai liéu sang ché 1: WO 2014/142292
Tai liéu sang ché 2: WO 2016/104746
Tai liéu sang ché 3: WO 2017/065183
Tai liéu sang ché 4: WO 2017/146221

Ban chét k§ thuét ciia sang ché

Vén dé k¥ thuat
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Trong san xuit cdy trong thudc linh vuc ndng nghiép, trong trot va céac linh vuc
twong tu, thiét hai do con trung gay hai ... van con rét 16n. Giai quyét véAn dé nay doi
héi cac loai thude trir sdu dung trong ndng nghiép hoac trong trot c6 hiéu qua trong
viéc kiém soat con trung gy hai khang thudc méi xuat hién véi tac dong han ché dén
céc chét chi thi sinh hoc, tiét kiém lao dong van hanh, dam béo an toan cho nguoi van
hanh, v.v.; va ching cling co dac diém 12 it tac dong dén cac sinh vét khong dich nhu
dong vt an thit ty nhién va con trung co ich; hoat dong nhu thudc trir sdu c6 hé théng;
¢6 doc tinh thap dbi voi dong vat co v ké ca con nguoi; it &nh hudng dén cac chét chi
thi sinh hoc nhu ca va chim; c6 tdc dung tuong tu trén cac loai khac nhau; c6 kha nang
phan hiy moi truong; va tuong ty. Do do, mong mudn phat trién thubc trir sau dung
cho néng nghiép hodc trdng trot méi c6 cac dac tinh wu viét nhu vay. Ngoai ra, cling
mong mudn phat trién cac chat méi c6 kha nang phong trir ky sinh trong dong vat va

ky sinh trong.

Giai quyét vén dé

Cac tac gia sang ché d3 thuc hién nghién ctru chuyén sau dé giai quyét cac vén dé
néu trén. Do do, cac tac gia sang ché da phat hién ra rang hop chét di vong ngung tu co
nhém xyclopropan-oxadiazol dugc thé duoc biéu dién bdi cong thirc chung (1) hoac
mudi cua ching c6 hidu qua cao trong viéc phong trir sdu bénh gay hai trong ndng
nghiép hoac trong trot. Hon nita, cic tac gia sang ché cling da phat hién ra rang hop
chat hodc mudi cia ching hdu nhw khong ¢6 tac dong dén céc sinh vét khong dich nhu
dong vat an thit ty nhién va con trung co ich, ma la hop chét hitu hiéu voi kha nang
phén hily mdi trudng, va ma c thé phong trlr cac vat ky sinh ngoai dong vat va vat ky
sinh ngoai. Dua trén cac phat hién nay, sang ché duoc thuc hién thém rat nhiéu céc
nghién ctou kiém tra va hoan thanh sang ché.

C6 nghia 1a, sang ché bao gdbm nhu sau.
[1] Hop chit di vong ngung tu c6 nhém xyclopropan-oxadiazol dugc thé duoc biéu
dién béi cong thirc chung (1):

Cong thtrc hoa hoc 1



50454 3/56

EtO,S R?2
—— N = . RZb
R @)

Q—\ N
N/ N0

(trong d6 R, R, va R% ¢6 thé gidng nhau hogc khac nhau va mdi loai biéu dién (al)
nguyén tir hydro; (a2) nguyén tir halogen; (a2) nhém xyano; (a3) nhom (C1-Ce) alkyl;
(a4) nhom halo (C1-Ce) alkyl; hodc (a5) nhém phenyl, Et 1a nhom etyl (sau day ap
dung twong tu), va Q 1a nhoém bét ky trong s6 cac nhém duge biéu dién bai tir Q-1 dén

Q-3 sau day:

Cong thirc hoa hoc 2
N N N
R3)m__'_ \ R3m_'/i N\ R3 m._'(I N\
( N/;[NH ®ag Lo ® Lo
\ \ \
Q-1 Q-2 Q-3

trong d6 R? 1a (bl) nhom halo (Ci-Ce) alkyl; (b2) nhém halo (C1-Cs) alkoxy; (b3)
nhom halo (C1-Cs) alkylthio; (b4) nhoém halo (C1-Ce) alkylsulfinyl; hoac (b5) nhom
halo (C1-Cs) alkylsulfonyl, mdi vong dugc t6 dic mau den la vi tri lién két, vaml1al
hoac 2), hodc

mudi cta chung.

[2] Hop chit di vong ngung tu c6 nhom xyclopropan-oxadiazol dugc thé hoac mubi
cua chiing theo muc néu trén [1], trong do R! 1a (a3) nhom (C1-Ce) alkyl; (a4) nhom
halo (C1-Cs) alkyl; hodc (a5) nhém phenyl, R** va R* 1a (al) cdc nguyén tir hydrogen,
va R3 1a (b1) nhém halo (C1-Cs) alkyl.

[3] Hop chat di vong ngung tu ¢6 nhom xyclopropan-oxadiazol duoc thé hoac mudi
ctiia chung theo muc [1] hodc [2] néu trén, trong d6 Q 1a Q-2.

[4] Thudc trir sdu dung trong noéng nghiép hoic trong trot bao gbém hop chét di vong
ngung tu c6 nhém xyclopropan-oxadiazol dugc thé hodc mudi cua chiing theo muc bat
ky trong sb cac muc tir [1] dén [3] néu trén lam thanh phén hoat tinh.

[5] Phuong phap dé st dung thudc trir sdu ding trong ndng nghiép hodc trong trot, bao
gbdm buéce xir ly thuc vat hodc dét voi lugng hitu hiéu hop chit di vong ngung tu ¢6
nhém xyclopropan-oxadiazol duoc thé hodc mubi cia ching theo muc bét ky trong sd

cac muc tir [1] dén [3].
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[6] Chét phong trr vat ky sinh ngoai hodc vét ky sinh ngoai dong vét bao gdm hop
chéit di vong ngung tu ¢6 nhém xyclopropan-oxadiazol dugc thé hosic mudi ciia chiing
theo muc bét k¥ trong s6 cac muc tir [1] dén [3] néu trén lam thanh phan hoat tinh.

[7] Phuong phép dé sir dung chét phong trir vt ky sinh ngoai hoac vat ky sinh ngoai
dong vat, bao gém viéc dung cho dong vat qua da hodc qua duong miéng luong hitu
hiéu hop chat di vong ngung tu c6 nhém xyclopropan-oxadiazol dugc thé hodc mubi

cua chung theo muc bét ky trong sé cac muc tir [1] dén [3] néu trén.

Hiéu qua dat dugc cua sang ché

Hop chit theo sang ché hodc mubi cua ching khong chi c6 hiéu qua cao lam
thude trir su dung trong ndng nghiép hodc trdng trot ma con c6 hiéu qua ddi véi viee
diét trir cac loai vat ma séng bén trong hoic bén ngoai cac vat nudi trong nha nhu cho
va méo va cac dong vat nudi nhu gia siic va curu, va dbi vé6i viec diét trir cac loai gy

hai khac nhu moi.

Mo ta chi tiét sang ché

Trong céc dinh nghia cua cong thie chung (1) 12 hop chit di vong ngung tu c6
nhém xyclopropan-oxadiazol dugc thé theo sang ché hoic mubi cua ching, "halo"
ding dé chi "nguyén tir halogen" va 1a nguyén tr clo, nguyén tr brom, nguyén tu 16t
hodc nguyén tu flo.

“Nhém (C1-Ce) alkyl” 1a nhém alkyl mach thing hogc nhénh c6 ti 1 dén 6
nguyén tir cacbon, vi dy, nhom metyl, nhém etyl, nhém n-propyl, nhém isopropyl,
nhém n-butyl, nhém isobutyl, nhém sec-butyl, nhém tert-butyl, nhém n-pentyl, nhém
isopentyl, nhém tert-pentyl, nhom neopentyl, nhom 2,3-dimetylpropyl, nhém
1-etylpropyl, nhém 1-metylbutyl, nhém 2-metylbutyl, nhém n-hexyl, nhém isohexyl,
nhom 2-hexyl, nhém 3-hexyl, nhém 2-metylpentyl, nhom 3-metylpentyl, nhom
1,1,2-trimetyl propyl, nhom 3,3-dimetylbutyl hodc tuong tu.

“Nhém (C1-Ce) alkoxy” la nhom alkoxy mach thang hodc mach nhéanh co tir 1
dén 6 nguyén tir cacbon, vi dy, nhém metoxy, nhom etoxy, nhom n-propoxy, nhom
isopropoxy, nhém n-butoxy, nhom sec-butoxy, nhom tert-butoxy, nhém n-pentyloxy,

nhém  isopentyloxy, nhom tert-pentyloxy, nhom neopentyloxy, = nhém

4
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2,3-dimetylpropyloxy, nhom l-etylpropyloxy, nhém 1-metylbutyloxy, nhoém
n-hexyloxy, nhém isohexyloxy, nhom 1,1,2-trimetylpropyloxy hodc tuong tu.

“Nhém (Ci-Ce) alkylthio” 12 nhém alkylthio mach thrfmg hodc mach nhénh c6 tu
1 dén 6 nguyén tir cacbon, vi dy: nhém metylthio, nhém etylthio, nhém n-propylthio,
nhém isopropylthio, nhém n-butylthio, nhém sec-butylthio, nhom tert-butylthio, nhoém
n-pentylthio, nhém isopentylthio, nhém tert-pentylthio, nhom neopentylthio, nhom
2,3-dimetylpropylthio, nhém 1-etylpropylthio, 1-metylbutylthio nhém, nhém
n-hexylthio, nhém isohexylthio, nhém 1,1,2-trimetylpropylthio hodc twong tu.

“Nhom (C1-Ce) alkylsulfiny]” 1a nhoém alkylsulfinyl mach thang hoic mach nhanh
¢6 tir 1 dén 6 nguyén tir cacbon, vi du, nhém metylsulfinyl, nhom etylsulfinyl, nhém
n-propylsulfinyl, —nhém isopropylsulfinyl, =~ nhom n-butylsulfinyl,  nhom
sec-butylsulfinyl, —nhoém tert-butylsulfinyl, —nhom n-pentylsulfinyl, —nhém
isopentylsulfinyl, nhém tert-pentylsulfinyl, nhom neopentylsulfinyl, nhom
2,3-dimetylpropylsulfinyl, nhém 1-etylpropylsulfinyl, nhém 1-metylbutylsulfinyl,
nhém n-hexylsulfinyl, nhoém isohexylsulfinyl, nh6m 1,1,2-trimetylpropylsulfinyl hoac
tuong tu.

“Nhém (C1-Cs) alkylsulfonyl” 1a nhom alkylsulfonyl mach thang hoic mach
nhénh ¢6 tir 1 dén 6 nguyén tir cacbon, vi dy, nhém metylsulfonyl, nhém etylsulfonyl,
nhém n-propylsulfonyl, nhém isopropylsulfonyl, nhom n-butylsulfonyl, nhém
sec-butylsulfonyl, nhom tert-butylsulfonyl, —nhom n-pentylsulfonyl, nhom
isopentylsulfonyl, nhoém tert-pentylsulfonyl, nhém neopentylsulfonyl, nhom
2,3-dimetylpropylsulfonyl, nhoém 1-etylpropylsulfonyl, nhom 1-metylbutylsulfonyl,
nhém n-hexylsulfonyl, nhom isohexylsulfonyl, nhom 1,1,2-trimetylpropylsulfonyl
hodc tuwong tu.

“Nhém (C1-Cs) alkyl”, “nhém (C1-Cs) alkoxy”, “nhém (C1-Cs) alkylthio”, “nhém
(C1-Cs) alkylsulfinyl”, va “nhém (C1-Cs) alkylsulfonyl” néu trén c6 thé dugc thé béi
mot hodc nhiéu nguyén ti halogen & (cac) vi tri thé, va trong truong hgp ma c6 nhom
bét ky trong s6 cic nhém néu trén dugc thé béi hai hodc nhiéu nguyén ti halogen, cic
nguyén tir halogen co thé giéng nhau hodc khéc nhau.

Cac nhom dugce d& cap & trén duge thé bdi mot hodc nhidu nguyén tr halogen

duoc biéu thi dudi dang “nhom halo (Ci1-Ce) alkyl”, “nhom halo (Ci-Cg¢) alkoxy”,

5
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“nhoém halo (C1-Cs) alkylthio”, “nhom halo (C1-Coe) alkylsulfinyl”, va “nh6ém halo
(C1-Ce) alkylsulfonyl”. Cac dinh nghia va vi du cuia mdi nhém theo sang ché déu la
hién nhién dbi v6i nguoi c6 hidu biét trung binh trong linh vyc k¥ thuat nay.

Biéu thirc “(C1-Ce)” 1a pham vi s6 nguyén tir cacbon trong mdi nhém.

Vi du v& mudi cua hop chit c6 cong thirc chung (1) theo sang ché bao gdm cac
mudi axit vé co, chéng han nhu hydroclorua, sunfat, nitrat va photphat; mubi axit hitu
co, chéng han nhu axetat, fumarate, maleat, oxalat, metanesulfonat, benzensulfonat va
p-toluensulfonat; va mudi c¢6 gbc vd co hodc hitu co nhu ion natri, ion kali, ion canxi
va ion trimetylamoni. Mudi bit ky ¢ thé duge st dung mién 12 n6 duge chip nhan
nhu chat diét trir sdu bénh nhu héa chét dung trong néng nghi€p hodc tréng trot hodc
thude thu y.

Hop chit dugc biéu dién boi cong thirc chung (1) theo sang ché va mudi cua
chung c6 thé c6 mot hodc nhiéu tAm bat dbi xting trong cong thirc cAu tao va co thé tén
tai & hai hodc nhiéu loai dong phan quang hoc. Tht c& cac ddng phan quang hoc va hon
hop cua cac ddng phan theo ty 1€ bét ky ciing dugc bao gbm trong sang ché.

Trong hop chit di vong ngung tu c6 nhém xyclopropan-oxadiazol dugc thé duoc
biéu dién boi cong thirc chung (1) theo sang ché hodc mudi cia ching, R! t6t hon la
(a3) nhém (Ci-Ce) ankyl, (a4) nhom halo (Ci-Cs) ankyl, hodc (a5) nhom phenyl, R?
va R? t4t hon 1a (al) nguyén tir hydro, va R? t6t hon 1a (b1) nhém (Ci-Ce) ankyl. Theo
phuong an tdt hon 13, R! 1a (a3) nhém (C1-Ce) ankyl, (a4) nhom halo (C1-Cs) ankyl,
hodc (a5) nhém phenyl, R?* va R? 1a (al) nguyén ti hydro, R’ 1a (b1) nhém (C1-Ce)
alkyl, va Q la imidazo [4,5-b] pyridin.

Hop chét di vong ngung tu c¢6 nhom xyclopropan-oxadiazol dugc thé theo sang
ché hoic mudi ciia chung c6 thé dugc san xuét theo, vi du, theo phuong phap duge mod
ta trong WO 2017/146221 hoac phuong phéap san xuit dugc mo ta dudi day, 1a vi du
khong gidi han. Céac hop chét trung gian dugc s dung trong phuong phdp san Xuat
theo sang ché ¢6 thé 1a cac san phém ¢6 san trén thi truong nhu chung von c¢6, hodc
chung c6 thé dugce tao ra tr cac san pham c6 sén trén thi trudng bang cac phuong phap
da biét.

Phuong phap san xuét 1
Cong thirc hoa hoc 3
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EtO,S EtO,S
R3 N R3 N NH
2
L e - LA
A\\Al N N= Bude [A] A\\Al N N= N-OH
\ \
(1-2) (1-1)
0 RZa
}—A RZa
} R2b , EtO,S
1 R R — 2b
¢ = P N\ \ \N\ R! R
Buéc [B] AL /N0
‘A N N N
\

@
Trong cong thic -, RT, R22, R?*, va R? igiong nhu néu trén
A'.va A2 ¢§ thé giéng hoic khic nhau va mdi nhom l1a nhém N hodc CH, trir trudmg hop cé hai déu 1a Ns

Phuong phap san xuét & buéc [A]

Hop chit amidoxim c6 cong thirc chung (1-1) ¢6 thé duge tao ra bang cach cho
hop chat nitril c6 cong thirc chung (1-2) phan mg véi hydroxylamin khi c6 mat ciua
bazo va dung mai tro.

Vi du vé bazo duoc st dung trong phan ng nay bao gdm céc bazo vd co nhu
natri hydroxit, kali hydroxit, natri cacbonat, kali cacbonat, natri hydro cacbonat va kali
hydro cacbonat; axetat nhu natri axetat va kali axetat; cac alkoxit kim loai kiém nhu
kali t-butoxit, natri metoxit va natri etoxit; amin bdc ba nhu trietylamin,
diisopropyletylamin va 1,8-diazabixyclo[5.4.0Jundec-7-en; va cac hop chét thom chira
nito nhu pyridin va dimetylaminopyridin. Lugng bazo duoc st dung thudng nam trong
khoang tir 1 dén 10 14n lugng mol so v&i hop chat dugc biéu dién boi cong thire chung
(1-2).

Vi du vé hydroxylamin dugc st dung trong phan mg nay bao gbdm hydroxylamin
hydroclorua va hydroxylamin sulfat.

Dung mdi tro duge sit dung trong phan ung nay co thé 12 dung méi bat ky ma
khong ngan mot cach rd rét su tién trién cta phan tng, va cac vi du bao gém cac
hydrocacbon thom nhu benzen, toluen va xylen; hydrocacbon béo halogen hoa nhu
metylen clorua, cloform va cacbon tetraclorua; hydrocacbon thom halogen hoa nhu
clobenzen va diclobenzen; ete mach théng hodc mach vong nhu dietyl ete, metyl

tert-butyl ete (MTBE), dioxan va tetrahydrofuran; este nhu etyl axetat; amit nhu
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dimetylformamit va dimetylaxetamit; xeton nhu axeton va metyl etyl xeton; va cac
dung mdi phan cuc nhu dimetyl sulfoxit, 1,3-dimetyl-2-imidazolidinon va nu¢c. Mot
trong cac dung moi tro nay co thé duoc st dung mot minh, va cling ¢ thé sir dung hai
hozc nhiéu dung mdi 1am hdn hgp.

Vi phan ung nay 1a phan tng dang mol cla cac chét phan (g, vé co ban ching
duoc st dung véi luong bang nhau, nhung mot trong s6 chung c6 thé dugc st dung
v6i luong du. Nhiét d phan img ¢6 thé nam trong khoang nhiét do phong dén nhiét do
s6i cua dung méi tro dugc st dung. Thoi gian phan ung thay d6i theo thang phan g
va nhiét d6 phan Ung, nhung vé co ban 1a trong khoang tir vai phut dén 48 gio. Sau khi
phan ing két thuc, hop chét quan tAm dugc phan 14p khéi hdn hop sau phan Gng bang
phuong phép thong thuong. Khi can, c6 thé st dung tai két tinh, sdc ky cot, v.v. dé tinh
ché hop chit quan tim.

Phuong phép san xuét & bude [B]

Hop chét di vong ngung tu c6 nhém xyclopropan-oxadiazol dugc thé theo cong
thirc chung (1) co thé duoc tao ra bang cach cho hop chit amidoxim c6 cdng thirc
chung (1-1) phan tmg véi axit cacboxylic clorua hoac anhydrit cacboxylic twong Ung,
v.v. trong su hién dién cia bazo va dung moi tro.

Vi du v& bazo duoc st dung trong phan mg nay bao gdm cac bazo vd co nhu
natri hydroxit, kali hydroxit, natri cacbonat, kali cacbonat, natri hydro cacbonat va kali
hydro cacbonat; axetat nhu natri axetat va kali axetat; cac alkoxit kim loai kiém nhu
kali t-butoxit, natri metoxit va natri etoxit; amin béc ba nhu trietylamin,
diisopropyletylamin va 1,8-diazabixyclo[5.4.0Jundec-7-en; va cac hop chét thom chira
nito nhu pyridin va dimetylaminopyridin. Lugng bazo dugc st dung thuong nim trong
khoang tu 1 dén 10 1an luong mol so v6i hop chét duoc biéu dién bdi cong thirc chung
(1-1).

Dung moi tro dugc st dung trong phan ung nay c6 thé 1a dung moi bat ky ma
khoéng ngan mot cach rd rét su tién trién cua phan tng, va cac vi du bao gbém céc
hydrocacbon thom nhu benzen, toluen va xylen; hydrocacbon béo halogen héa nhu
metylen clorua, cloform va cacbon tetraclorua; hydrocacbon thom halogen hoa nhu
clobenzen va diclobenzen; ete mach thing hoic mach vong nhu dietyl ete, metyl

tert-butyl ete (MTBE), dioxan va tetrahydrofuran; este nhu etyl axetat; amit nhu
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dimetylformamit va dimetylaxetamit; xeton nhu axeton va metyl etyl xeton; va céc
dung moi phan cuc nhu dimetyl sulfoxit va 1,3-dimetyl-2-imidazolidinon. Mot trong
cac dung moi tro nay co thé duoc st dung mot minh, va cling co thé st dung hai hogc
nhidu dung méi 1am hdn hop.

Nhiét d6 phan g ndm trong khoéng nhiét do phong (10 dén 40°C) dén nhiét do
s6i ctia dung moi tro dugc s dung. Thoi gian phan tmg thay dbi theo thang phan g
va nhiét do phan Gng, nhung vé co ban 13 trong khoéang tlr vai phit dén 48 gio.

Sau khi phan tng két thic, hgp chit quan tim duge phan 1ap khoi hon hop sau
phan Ung bang phuong phap thong thuong. Khi can, c6 thé st dung tai két tinh, sic ky
cOt, V.. dé tinh ché hop chét quan tam.

Phuong phép san xudt hop chit ban dau (1-2)

Cong thire hoa hoc 4
NH,
= 0 Az Al N = | N\ 7\ X
X / 5 AZ\ J— 2
\ N OR Buée [C] [l N\ N Busc [D]
@) (1-4)
. EtO,S . EtO,S

R R

2 N a N

! N\ N= Budc [E] Ay N\ N=

1-3) 1-2)
Trong cong thic, R? giéng nhu trén, X 1a nguyén tu halogen, va R 1a nhoém C;-Cs alkyl.
Alva A3 c6 thé gidng hodc khac nhau va méi nhém 1a N hodc nhom CH, trir trudng hop ca hai la Ns.

Phuong phép san xuat & bude [C]

Este cta axit cacboxylic ¢6 cong thirc chung (2), dugc san xuét theo phuwong phap
duoc mé ta trong WO 2016/121997, dugce phan ung véi hop chét pyridin hodc benzen
duoc biéu dién theo cong thirc chung (3), duoc san xuét theo phuong phép duge mo ta
trong WO 2014/142292, v6i su ¢6 mat cla bazo va dung méi tro dé tao ra chét trung
gian amit. Chat trung gian, dugc phan lap tuy y, dugc tudn hoan trong diéu kién axit aé
tao ra hop chét imidazopyridin hogc benzimidazol dugc biéu dién boi cong thirc chung

(1-4).
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Vi du vé bazo duoc sit dung trong qua trinh tudn hoan nay bao gbm céc bazo vd
co nhu natri hydroxit, kali hydroxit, natri cacbonat, kali cacbonat, natri hydro cacbonat
va kali hydro cacbonat; axetat nhu natri axetat va kali axetat; cac alkoxit kim loai kiém
nhu kali t-butoxit, natri metoxit va natri etoxit; amin béc ba nhu trietylamin,
diisopropyletylamin va 1,8-diazabixyclo[5.4.0]Jundec-7-en; va céc hop chat thom chira
nito nhu pyridin va dimetylaminopyridin. Lugng bazo dugc st dung thuong nim trong
khoang tir 1 dén 10 1an lugng mol so vé&i hop chét duoc biéu dién bdi cong thirc chung
(2). .

Dung mdi tro dugc sit dung trong qua trinh tudn hoan ndy c6 thé 1a dung moi bt
ky ma khong ngan mot cach 16 rét su tién trién ctia phan Gng, va cac vi du bao gbém
cac hydrocacbon thom nhu benzen, toluen va xylen; hydrocacbon béo halogen hoa
nhu metylen clorua, cloform va cacbon tetraclorua; hydrocacbon thom halogen hoéa
nhu clobenzen va diclobenzen; ete mach thing hodc mach vong nhur dietyl ete, metyl
tert-butyl ete (MTBE), dioxan va tetrahydrofuran; este nhu etyl axetat; amit nhu
dimetylformamit va dimetylaxetamit; xeton nhu axeton va metyl etyl xeton; va cac
dung mdi phan cuc nhu dimetyl sulfoxit va 1,3-dimetyl-2-imidazolidinon. M{t trong
cac dung moi tro nay co thé dugc st dung mot minh, va ciing c6 thé sir dung hai hodc
nhiéu dung méi lam hdn hop.

Vi qua trinh tuan hoan nay la phan ng ddng mol cta cac chét phan (mg, vé co
ban ching dugc st dung voi luong bang nhau, nhung mot trong s6 chiing ¢6 thé duoc
st dung v6i luong du. Nhiét d6 phan tng co thé nam trong khoang nhiét do phong dén
nhiét d6 sbi ciia dung moi tro dugc sir dung. Thoi gian phan ung thay ddi theo thang
phan tng va nhiét do phan tmg, nhung vé co ban 1a trong khoang tir vai phut dén 48
gio. Sau khi phan ung hoan thanh, chét trung gian thu dugc, dugc phéan 13p tay y tu
hén hop sau phan g, dugc phan ing véi su c6 mat cua axit va dung moi tro dé tao ra
chét trung gian amit.

Vi du vé axit duogc st dung trong qua trinh tudn hoan nay bao gdm céc axit vo co
nhu axit clohydric, axit sulfuric va axit nitric; axit hitu co nhu axit fomic, axit axetic,
axit propionic, axit trifloaxetic va axit benzoic; axit sulfonic nhu axit metansulfonic va

axit triflometansulfonic; va axit photphoric. Luong axit dugc su dung dugc chon sao

10
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cho thich hop trong khoang tir 0,01 dén 10 1an lugng mol so véi hop chit dugc biéu
dién béi cong thirc chung (2).

Dung médi tro dugc st dung trong qua trinh tuan hoan nay c6 thé 1a dung moi bét
ky ma khong ngan mdot cach 1o rét sy tién trién cua phan ung, va cac vi du bao gdm
cac hydrocacbon thom nhu benzen, toluen va xylen; hydrocacbon béo halogen hoéa
nhu metylen clorua, cloform va cacbon tetraclorua; hydrocacbon thom halogen héa
nhu clobenzen va diclobenzen; ete mach théng hoic mach vong nhu dietyl ete, metyl
tert-butyl ete (MTBE), dioxan va tetrahydrofuran; este nhu etyl axetat; amit nhu
dimetylformamit va dimetylaxetamit; xeton nhu axeton va metyl etyl xeton; va cac
dung mdi phan cyc nhu dimetyl sulfoxit va 1,3-dimetyl-2-imidazolidinon. Mot trong
cac dung moi tro nay co thé dugc sit dung mot minh, va cling ¢6 thé st dung hai hodc
nhiéu dung méi 1am hdn hgp. Sau khi phan tmg két thuc, hop chét quan tAm dugc phan
1ap khoi hdn hop sau phan ung bang phuong phép théng thuong. Khi can, c6 thé s
dung tai két tinh, séc ky cot, v.v. dé tinh ché hop chét quan tam.

Phuong phép san xuét & budce [D]

Hop chat imidazopyridin hodc benzimidazol dugc biéu dién theo cong thitc
chung (1-3) ¢6 thé dugc tao ra bing cach cho imidazopyridin hodc hop chét
benzimidazol duge biéu dién theo cong thirc chung (1-4) phan tmg véi chét oxy hoa
trong dung moi tro.

Vi du vé chit oxy héa dugc st dung trong phan ing nay bao gbm cac peroxit nhu
dung dich hydro peroxyt, axit peroxybenzoic va axit m-cloperoxybenzoic. Lugng chat
oxy hoa dugc sir dung dugc lua chon mot cach thich hop trong khoang tir 1 dén 10 lan
luong mol so v6i hop chit imidazopyridin hodc benzimidazol dugc biéu dién bsi cong
thirc chung (1-4).

Dung mdi tro dugc st dung trong phan Umg nay ¢ thé 1a dung moi bét ky khong
trc ché phan tng mot cach rd rét, va vi du bao gbdm cac ete mach thang hoic mach
vong nhu dietyl ete, tetrahydrofuran va dioxan; hydrocacbon thom nhu benzen, toluen
va xylen; hydrocacbon béo halogen héa nhu metylen clorua, cloform va cacbon
tetraclorua; hydrocacbon thom halogen héa nhu clobenzen va diclobenzen; nitril nhu
axetonitril; este nhu etyl axetat; axit hitu co nhu axit fomic va axit axetic; va cac dung

moéi phidn cyc nhu N, N-dimetylformamit, N, N-dimetylaxetamit,
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1,3-dimetyl-2-imidazolidinon va nuéc. Mot trong cac dung moi tro nay co thé dugce sir
dung mot minh, va cling ¢6 thé str dung hai hoac nhidu dung moi 1am hén hop.

Nhiét do phan mg trong phan tmg nay dwgc chon thich hop trong khoang -10°C
dén nhiét do hdi luu cia dung méi tro da st dung. Thoi gian phan tng thay doi theo
quy md phan mg, nhiét do phan ng va tuong tu va khong giéng nhau trong moi
treong hop, nhung vé co ban duge chon sao cho thich hop trong khoang tir vai phut
dén 48 gio. Sau khi phan tng két thic, hop chét quan tdm dugc phéan 1ap khoi hdn hop
sau phan Ung bang phuong phép thong thuong. Khi cAn, c6 thé s dung tai két tinh,
sdc ky cot, v.v. dé tinh ché hop chét quan tam.

Phuong phap san xuét & buée [E]

Hop chét imidazopyridin hodc benzimidazol dugc biéu dién béi cong thirc chung
(1-2) co thé duoc tao ra béi duge goi 1a phan img Rosenmund-von Braun (Ber. Dtsch.
Chem. Ges. 1919, 52, 1749) ctua imidazopyridazin dugc biéu dién béi cong thic (1-3)
v6i Xyanua trong sy ¢6 mat cua dung moi tro.

Vi du vé xyanua c6 thé duoc sir dung trong phan Gng nay bao gbm natri Xyanua,
kali xyanua, k&m xyanua va ddng xyanua.

Dung mdi tro dugc st dung trong phén ng nay co thé 12 dung mai bét ky khong
trc ché phan img mdt cach rd rét, va cac vi du bao gdm cac hydrocacbon thom nhu
benzen, toluen va xylen; hydrocacbon béo halogen héa nhu metylen clorua, cloform va
cacbon tetraclorua; hydrocacbon thom halogen héa nhu clobenzen va diclobenzen; va
di vong thom nhu pyridin. Mot trong cac dung moi tro nay c6 thé duoc sir dung mot
minh, va cling cé thé sir dung hai hodc nhiéu dung méi lam hdn hop.

Nhiét d0 phan Gng trong phan Gng nay thuong nam trong khoang 0°C dén nhiét
do so6i cua dung moi da st dung. Thoi gian phan ung thay dbi theo thang phan Ung,
nhiét do phan tng va tuong tw, nhung vé co ban dugc chon sao cho thich hop trong
khoang tir vai phut dén 48 giv. Luong xyanua duoc su dung trong phan Ung nay
thuong nam trong khoang tir 1 dén 5 1an lugng mol so v6i hop chéat imidazopyridin
hoic benzimidazol dugc biéu dién boi cong thirc chung (1-3). Sau khi phan tng két
thac, hop chét quan tAm dugc phan lap khoéi hon hop sau phan Gng bing phuong phap
thong thuong. Khi can, cé thé st dung tai két tinh, séc ky cot, v.v. dé tinh ché hop chét

quan tam.
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Céc vi du cu thé v& hop chét theo sang ché duoc trinh bay dudi day. Pugc thé
hién trong c6t "Gia tri ddc tinh vatly" 1a diém noéng chay (°C).
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Thudc trir sdu ding trong ndng nghiép hodc trdng trot bao gbém hop chét di vong
ngung tu c6 nhém xyclopropan-oxadiazol dugc thé duoc biéu dién boi cong thuc
chung (1) theo sang ché hodc mudi cia ching lam thanh phan hoat tinh thich hop dé
kiém so4t nhiéu loai gay hai ma c6 thé gay hai lia, cdy an qua, rau, cdy trong khac va
cdy canh c6 hoa. Cac loai gy hai nhim dich 13, vi dy, loai gy hai trong néng nghiép
va rimg, loai gdy hai trong trong trot, 1oai gy hai hat luu tri, loai gy hai vé sinh, giun
tron, v.v.

Céc vi du cu thé bao gdm sau day:
cac loai thudc bd Lepidoptera chéng han nhu Parasa consocia, Anomis mesogona,
Papilio xuthus, Matsumuraeses azukivora, Ostrinia scapulalis, Spodoptera exempta,
Hyphantria cunea, Ostrinia furnacalis, Pseudaletia separata, Tina translucens, Bactra
furfurana, Parnara guttata, Marasmia exigua, Parnara guttala, Sesamia inferens,
Brachmia triannulella, Monema flavescens, Trichoplusia ni, Pleuroptya ruralis,
xystidia couaggaria, Lampides boeticus, Cephonodes hylas, Helicoverpa armigera,
Phalerodonta manleyi, Eumeta japonica, Malacosoma neustria testaxea, Stathmopoda
masinissa, Cuphodes diospyrosella, Archips xylosteanus, Agrotis segetum, Tetramoera
schistaxeana, Papilio machaon hippocrates, Endoclyta sinnsis, Lyonetia prunifoliella,
Phyllonorycter ringoneella, xydia kurokoi, Eucoenogenes aestuosa, Lobesia botrana,
Latoia sinica, Euzophera batangensis, Phalonidia mesotypa, Spilosoma imparilis,
Glyphodes pyloalis, Olethreutes mori, Tinola bisselliella, Endoclyta excrescens,
Nemapogon granellus, Synanthedon hector, xydia pomonella, Plutella xylostella,
Cnaphalocrocis medinalis, Sesamia calamistis, Scirpophaga incertulas, Pediasia
teterrellus, Phthorimaea operculella, Stauropus fagi persimilis, Etiella kémkenella,
Spodoptera exigua, Palpifer sexnotata, Spodoptera mauritia, Scirpophaga innotata,
Xestia c-nigrum, Spodoptera depravata, Ephestia kuehniella, Angerona prunaria,
Clostera anastomosis, Pseudoplusia includens, Matsumuraeses falcana, Helicoverpa
assulta, Autographa nigrisigna, Agrotis ipsilon, Euproctis pseudoconspersa,
Adoxophyes orana, Caloptilia theivora, Homona magnanima, Ephestia elutella,
Eumeta minuscula, Clostera anachoreta, Heliothis maritima, Sparganothis pilleriana,
Busseola fusca, Euproctis subflava, Biston robustum, Heliothis zea, Aedia leucomelas,

Narosoideus flavidorsalis, Viminia rumicis, Bucculatrix pyrivorella, Grapholita
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molesta, Spulerina astaurota, Ectomyelois pyrivorella,  Chilo suppressalis,
Acrolepiopsis sapporensis, Plodia interpunctella, Hellula undalis, Sitotroga cerealella,
Spodoptera litura, cac loai thuoc ho Tortricidae (Eucosma aporema), Acleris
comariana, Scopelodes contractus, Orgyia thyellina, Spodoptera frugiperda, Ostrinia
zaguliaevi, Naranga aenescens, Andraca bipunctata, Paranthrene regalis, Acosmeryx
castanea, Phyllocnistis toparcha, Endopiza viteana, Eupoecillia ambiguella,
Anticarsia gemmatalis, Cnephasia cinreipalpana, Lymantria dispar, Dendrolimus
spectabilis, Leguminivora glycinivorella, Maruca testulalis, Matsumuraeses phaseoli,
Caloptilia soyella, Phyllocnistis citrella, Omiodes indicata, Archips fuscocupreanus,
Acanthoplusia  agnata, Bambalina sp., Carposina niponensis, Conogethes
punctiferalis, Synanthedon sp., Lyonetia clerkella, Papilio helenus, Colias erate
poliographus, Phalera flavescens, cac loai thudc ho Pieridae nhu Pieris brassicae va
Pieris rapae crucivora, Euproctis similis, Acrolepiopsis suzukiella, Ostrinia nubilalis,
Mamestra brassicae, Ascotis selenaria, Phtheochroides clandestina, Hoshinoa
adumbratana, Odonestis pruni japonensis, Triaena intermedia, Adoxophyes orana
fasciata, Grapholita inopinata, Spilonota ocellana, Spilonota lechriaspis, Illiberis
pruni, Argyresthia conjugella, Caloptilia zachrysa, Archips breviplicanus, Anomis
flava, Pectinophora gossypiella, Notarcha derogata, Diaphania indica, Heliothis
virescens va Earias cupreoviridis,

cac loai thudc bd Hemiptera nhu Nezara antennata, Stenotus rubrovittatus,
Graphosoma  rubrolinatum, Trigonotylus coelestialium, Aeschynteles maculatus,
Creontiades pallidifer, Dysdercus cingulatus, Chrysomphalus ficus, Aonidiella
aurantii, Graptopsaltria nigrofuscata, Blissus leucopterus, Icerya purchasi, Piezodorus
hybneri, Lagynotomus elongatus, Thaia subrufa, Scotinophara lurida, Sitobion ibarae,
Stariodes iwasakii, Aspidiotus destructor, Taylorilygus pallidulus, Myzus mumecola,
Pseudaulacaspis prunicola, ~Axyrthosiphon pisum, Anacanthocoris  striicornis,
Ectometopterus micantulus, Eysarcoris lewisi, Molipteryx fuliginosa, Cicadella viridis,
Rhopalosophum  rufiabdominalis, ~Saissetia oleae, Trialeurodes vaporariorum,
Aguriahana quercus, Lygus spp., Euceraphis punctipennis, Andaspis kashicola, Coccus
pseudomagnoliarum, Cavelerius saccharivorus, Galeatus spinifrons, Macrosiphoniella

sanborni, Aonidiella citrina, Halyomorpha mista, Stephanitis fasciicarina, Trioza
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camphorae, Leptocorisa chinnsis, Trioza quercicola, Uhlerites latius, Erythroneura
comes, Paromius exiguus, Duplaspidiotus claviger, Nephotettix nigropictus,
Halticiellus insularis, Perkinsiella saccharicida, Psylla malivorella, Anomomeura
mori, Pseudococcus longispinis, Pseudaulacaspis pentagona, Pulvinaria kuwacola,
Apolygus lucorum, Togo hemipterus, Toxoptera aurantil, Saccharicoccus sacchari,
Geoica lucifuga, Numata muiri, Comstockaspis perniciosa, Unaspis citri, Aulacorthum
solani, Eysarcoris ventralis, Bemisia argentifolii, Cicadella spectra, Aspidiotus
hederae, Liorhyssus hyalinus, Calophya nigridorsalis, Sogatella furcifera, Megoura
crassicauda, Brevicoryne brassicae, Aphis glycins, Leptocorisa oratorius, Nephotettix
virescens, Uroeucon formosanum, xyrtopeltis tennuis, Bemisia tabaci, Lecanium
persicae, Parlatoria theae, Pseudaonidia paeoniae, Empoasca onukil, Plautia stali,
Dysaphis tulipae, Macrosiphum euphorbiae, Stephanitis pyrioides, Ceroplastes
ceriferus, Parlatoria camelliae, Apolygus spinolai, Nephotettix cincticeps, Glaucias
subpunctatus, Orthotylus flavosparsus, Rhopalosiphum maidis, Peregrinus maidis,
Eysarcoris parvus, Cimex lectularius, Psylla abieti, Nilaparvata lugens, Psylla tobirae,
Eurydema rugosum, Schizaphis piricola, Psylla pyricola, Parlatoreopsis pyri,
Stephanitis nashi, Dysmicoccus wistariae, Lepholeucaspis japonica, Sappaphis piri,
Lipaphis erysimi, Neotoxoptera formosana, Rhopalosophum nymphaeae, Edwardsiana
rosae, Pinnaspis aspidistrae, Psylla alni, Speusotettix subfusculus, Alnetoidia alneti,
Sogatella panicicola, Adelphocoris linolatus, Dysdercus poecilus, Parlatoria ziziphi,
Uhlerites debile, Laodelphax striatellus, Eurydema pulchrum, Cletus trigonus, Clovia
punctata, Empoasca spp., Coccus hesperidum, Pachybrachius luridus, Planococcus
kraunhiae, Stenotus binotatus, Arboridia apicalis, Macrosteles fascifrons, Dolycoris
baccarum, Adelphocoris triannulatus, Viteus vitifolii, Acanthocoris sordidus,
Leptocorisa acuta, Macropes obnubilus, Cletus punctiger, Riptortus clavatus,
Paratrioza cockerelli, Aphrophora costalis, Lygus disponsi, Lygus saundersi,
Crisicoccus pini, Empoasca abietis, Crisicoccus matsumotot, Aphis craccivora,
Megacopta punctatissimum, Eysarcoris guttiger, Lepidosaphes beckii, Diaphorina
citri, Toxoptera citricidus, Planococcus citri, Dialeurodes citri, Aleurocanthus
spiniferus, Pseudococcus citriculus, Zyginlla citri, Pulvinaria citricola, Coccus

discrepans, Pseudaonidia duplex, Pulvinaria aurantii, Lecanium corni, Nezara
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viridula, Stenodema calcaratum, Rhopalosiphum padi, Sitobion akebiae, Schizaphis
graminum, Sorhoanus tritici, Brachycaudus helichrysi, Carpocoris purpureipennis,
Myzus persicae, Hyalopterus pruni, Aphis farinose yanagicola, Metasalis popull,
Unaspis yanonensis, Mesohomotoma camphorae, Aphis spiraecola, Aphis pomi,
Lepidosaphes ulmi, Psylla mali, Heterocordylus flavipes, Myzus malisuctus,
Aphidonuguis mali, Orientus ishidai, Ovatus malicolens, Eriosoma lanigerum,
Ceroplastes rubens va Aphis gossypii;

cac loai thude bd Coleoptera nhu Xystrocera globosa, Paederus fuscipes, Eucetonia
roelofsi, Callosobruchus chinnsis, xylas formicarius, Hypera postica, Echinocnemus
squameus, Oulema oryzae, Donacia provosti, Lissorhoptrus oryzophilus, Colasposoma
dauricum, Euscepes postfasciatus, Epilachna varivestis, Acanthoscelides obtectus,
Diabrotica virgifera virgifera, Involvulus cupreus, Aulacophora femoralis, Bruchus
pisorum, Epilachna vigintioctomaculata, Carpophilus dimidiatus, Cassida nebulosa,
Luperomorpha tunebrosa, Phyllotreta striolata, Psacothea hilaris, Aeolesthes
chrysothrix, Curculio sikkimensis, Carpophilus hemipterus, Oxycetonia jucunda,
Diabrotica spp., Mimela splendens, Sitophilus zeamais, Tribolium castaneum,
Sitophilus oryzae, Palorus subdepressus, Melolontha japonica, Anoplophora
malasiaca, Neatus picipes, Leptinotarsa decemlinata, Diabrotica undecimpunctata
howardi, Sphenophorus venatus, Crioceris quatuordecimpunctata, Conotrachelus
nenuphar, Ceuthorhynchidius albosuturalis, Phaedon brassicae, Lasioderma
serricorne, Sitona japonicus, Adoretus tenuimaculatus, Tenebrio molitor, Basilepta
balyi, Hypera nigrirostris, Chaetocnema concinna, Anomala cuprea, Heptophylla
picea, Epilachna vigintioctopunctata, Diabrotica longicornis, Eucetonia pilifera,
Agriotes spp., Attagenus unicolor japonicus, Pagria signata, Anomala rufocuprea,
Palorus ratzeburgii, Alphitobius laevigatus, Anthrenus verbasci, Lyctus brunneus,
Tribolium confusum, Medythia nigrobilinata, Xylotrechus pyrrhoderus, Epitrix
cucumeris, Tomicus piniperda, Monochamus alternatus, Popillia japonica, Epicauta
gorhami,  Sitophilus  zeamais, Rhynchites  heros,  Listroderes COStirostris,
Callosobruchus maculatus, Phyllobius armatus, Anthonomus pomorum, Linaeidea
aenea va Anthonomus grandis,

céc loai thudc bo Diptera nhu Culex pipiens pallens, Pegomya hyosxyami, Liriomyza
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huidobrensis, Musca domestica, clops oryzae, Hydrellia sasakii, Agromyza oryzae,
Hydrellia griseola, Hydrellia griseola, Ophiomyia phaseoli, Dacus cucurbitae,
Drosophila suzukii, Rhacochlaena japonica, Muscina stabulans, cac loai thudc ho
Phoridae nhu Megaselia spiracularis, Clogmia albipunctata, Tipula aino, Phormia
regina, Culex tritaeniorhynchus, Anopheles sinnsis, Hylemya brassicae, Asphondylia
sp., Delia platura, Delia antiqua, Rhagoletis cerasi, Culex pipiens molestus Forskal,
Ceratitis capitata, Bradysia agrestis, Pegomya cunicularia, Liriomyza sativae,
Liriomyza  bryoniae, ~Chromatomyia horticola,  Liriomyza chinnsis, Culex
quinquefasciatus, Aedes aegypti, Aedes albopictus, Liriomyza trifolii, Liriomyza
sativae, Dacus dorsalis, Dacus tsuneonis, Sitodiplosis mosellana, Meromuza
nigriventris, Anastrepha ludens va Rhagoletis pomonella;

cac loai thudc bd Hymenoptera nhu Pristomyrmex pungens, Betylid wasps,
Monomorium pharaonis, Pheidole noda, Athalia rosae, Dryocosmus  kuriphilus,
Formica fusca japonica, Vespid wasps, Athalia infumata infumata, Arge pagana,
Athalia japonica, Acromyrmex spp., Solenopsis spp., Arge mali va Ochetellus glaber,
cac loai thude bd Orthoptera nhu Homorocoryphus linosus, Gryllotalpa sp., Oxya hyla
intricata, Oxya yezoensis, Locusta migratoria, Oxya japonica, Homorocoryphus
Jjezoensis va Teleogryllus emma,

cac loai thuoc bd Thysanoptera nhu Selenothrips rubrocinctus, Stenchaetothrips
biformis, Haplothrips —aculeatus, Ponticulothrips diospyrosi, Thrips  flavus,
Anaphothrips obscurus, Liothrips floridensis, Thrips simplex, Thrips nigropilosus,
Heliothrips ~ haemorrhoidalis,  Pseudodendrothrips — mori, Microcephalothrips
abdominalis, Leeuwenia pasanii, Litotetothrips pasaniae, Scirtothrips citri,
Haplothrips chinensis, Mycterothrips glycines, Thrips setosus, Scirtothrips dorsalis,
Dendrothrips minowai, Haplothrips niger, Thrips tabaci, Thrips alliorum, Thrips
hawaiiensis, Haplothrips kurdjumovi, Chirothrips manicatus, Frankliniella intonsa,
Thrips coloratus, Franklinella occidentalis, Thrips palmi, Frankliniella lilivora va
Liothrips vaneeckei;

cac loai thudc bd Acari nhu Leptotrombidium akamushi, Tetranychus ludeni,
Dermacentor variabilis, Tetranychus truncatus, Ornithonyssus bacoti, Demodex canis,

Tetranychus viennensis, Tetranychus kanzawai, cac loai thudc ho Ixodidae nhu
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Rhipicephalus  sanguineus, Cheyletus malaccensis, Tyrophagus pulrescentiae,
Dermatophagoides farinae, Latrodectus hasseltii, Dermacentor taiwanensis, Acaphylla
theavagrans, Polyphagotarsonemus latus, Aculops Ilycopersici, Ornithonyssus
sylvairum, — Tetranychus —urticae, Eriophyes chibaensis, Sarcoptes  scabiei,
Haemaphysalis longicornis, Ixodes scapularis, Tyrophagus similis, Cheyletus eruditus,
Panonychus citri, Cheyletus moorei, Brevipalpus phoenicis, Octodectes cynotis,
Dermatophagoides ptrenyssnus, Haemaphysalis flava, Ixodes ovatus, Phyllocoptruta
citri, Aculus schlechtendali, Panonychus ulmi, Amblyomma americanum, Dermanyssus
gallinae, Rhyzoglyphus robini va Sancassania sp.;
cac loai thudc bd Isoptera nhu Reticulitermes miyatakei, Incisitermes minor,
Coptotermes formosanus, Hodotermopsis japonica, Reticulitermes sp., Reticulitermes
flaviceps amamianus, Glyptotermes kushimensis, Coptotermes guangzhoensis,
Neotermes koshunensis, ~Glyptotermes  kodamai, — Glyptotermes  satsumensis,
Cryptotermes domesticus, Odontotermes formosanus, Glyptotermes nakajimai,
Pericapritermes nitobei va Reticulitermes speratus;
cac loai thudc bd Blattodea nhu Periplaneta fuliginosa, Blattella germanica, Blatta
orientalis, Periplaneta brunnea, Blattella lituricollis, Periplaneta japonica va
Periplaneta americana,
cac loai thudc bd Siphonaptera nhu Pulex irritans, Ctenocephalides felis va
Ceratophyllus gallinae;
cac loai thudc nganh Nematoda nhu Nothotylenchus acris, Aphelenchoides besseyi,
Pralylénchus penetrans, Meloidogyne hapla, Meloidogyne incognita, Globodera
rostochiensis, Meloidogyne javanica, Heterodera glycines, Pratylenchus coffeae,
Pratylenchus neglectus va Tylenchus semipenetrans; va
cic loai thudc nganh Mollusca nhw Pomacea canaliculata, Achatina fulica,
Meghimatium bilineatum, Lehmannina valentiana, Limax flavus va Acusta despecta
sieboldiana.

Ngoai ra, thudc trir sdu dung trong nong nghiép hodc trong trot theo sang ché
ddng thoi c6 tac dung diét con tring manh dbi voi Tuta absoluta.

Ngoai ra, céc loai ve va bo ve ky sinh ¢ dong vat séng & bén trong hodc bén ngoai

ctia dong vat ciing duge bao gom trong céc loai gdy hai nham dich, va céac vi du bao
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gbm cac loai thudc ho Ixodidae nhu Boophilus microplus, Rhipicephalus sanguineus,
Haemaphysalis longicornis, Haemaphysalis flava, Haemaphysalis campanulata,
Haemaphysalis  concinna, Haemaphysalis  japonica, Haemaphysalis  kitaokai,
Haemaphysalis ias, Ixodes ovatus, Ixodes nipponensis, Ixodes persulcatus,
Amblyomma testudinarium, Haemaphysalis megaspinosa, Dermacentor reticulatus va
Dermacentor taiwanensis; Dermanyssus gallinae; cac loai cia gen Ornithonyssus nhu
Ornithonyssus sylviarum va Ornithonyssus bursa; cac loai thugc ho Trombiculidae nhu
Eutrombicula wichmanni, Leptotrombidium akamushi, Leptotrombidium pallidum,
Leptotrombidium fuji, Leptotrombidium tosa, Neotrombicula autumnalis, Eutrombicula
alfreddugesi va Helenicula miyagawai; céc loai thudc ho Cheyletidae nhu Cheyletiella
yasguri, Cheyletiella parasitivorax va Cheyletiella blakei; cac loai thudc si€u ho
Sarcoptoidea nhu Psoroptes cuniculi, Chorioptes bovis, Otodectes cynotis, Sarcoptes
scabiei va Notoedres cati; va cac loai thudc ho Demodicidae nhu Demodex canis.

Céac loai gy hai khac bao gdm bo chét bao gbm con tring khong canh ky sinh
thudc bd Siphonaptera, cu thé hon 12 cac loai thudc ho Pulicidae va Ceratophyllidae.
Cac vi du vé cac loai thudc ho Pulicidae bao gém Ctenocephalides canis,
Ctenocephalides felis, Pulex irritans, Echidnophaga gallinacea, Xenopsylla cheopis,
Leptopsylla segnis, Nosopsyllus fasciatus va Monopsyllus anisus.

Céc loai gy hai muc tiéu khac bao gdm ngoai ky sinh, vi du, cac loai thudc phén
bd Anoplura nhu Haematopinus eurysternus, Haematopinus asini, Dalmalinia ovis,
Linognathus vituli, Haematopinus suis, Phthirus pubis va Pediculus capitis; cac loai
thudc phan bo Mallophaga nhu Trichodectes canis; va cac loai con trung gay hai thudc
nhém Dipteran hematophagous nhu Tabanus trigonus, Culicoides schultzei va
Simulium ornatum. Cling bao gbdm cac vat ky sinh ngoai, vi du, giun tron nhu giun
phéi, giun roi, giun nét, giun ky sinh ndi mac, giun diia va giun chi; 16p san day nhu
Spirometra erinacei, Diphyllobothrium latum, Dipylidium caninum, Multiceps
multiceps, Echinococcus granulosus va Echinococcus multilocularis; trematodes nhu
Schistosoma japonicum va Fasciola hepatica; va protozoa nhu coccidia, Plasmodium,
intestinal Sarcocystis, Toxoplasma va Cryptosporidium.

Vi du cu thé vé vat ky sinh ngoai bao gbm cac vat ky sinh ngoai sau day:

tr bd Enoplida, vi du, Trichuris spp. (trung roi), Capillaria spp. (giun toc),
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Trichomosoides spp., Trichinella spp. (giun dla), v.v...;
tr bo Rhabditida, vi du, Micronema spp., Strongyloides spp., V.V...;
tr bo Strongylida, vi du, Strongylus spp. (giun luon), Triodontophorus spp.,
Oesophagodontus spp., Trichonema spp., Gyalocephalus spp., Cylindropharynx spp.,
Poteriostomum spp., xyclococercus spp., Cylicostephanus spp., Oesophagostomum
spp. (sau ndt sdn), Chabertia spp., Stephanurus spp. (Stephanurus dentatus),
Ancylostoma spp. (Ancylostoma duodenale), Uncinaria spp., Bunostomum spp.,
Globocephalus spp., Syngamus spp., Cyathostoma spp., Metastrongylus  spp.
(lungworms), Dictyocaulus spp., Muellerius spp., Protostrongylus spp., Neostrongylus
spp.. Cystocaulus spp., Pneumostrongylus spp., Spicocaulus spp., Elaphostrongylus
spp.,  Parelaphostrongylus ~ spp., ~ Crenosoma  spp., Paracrenosoma  spp.,
Angiostrongylus spp. (Angiostrongylus cantonensis), Aelurostrongylus spp., Filaroides
spp., Parafilaroides spp., Trichostrongylus spp. (giun tron), Haemonchus spp.
(Haemonchus contortus), Ostertagia spp., Marshallagia spp., Cooperia spp.,
Nematodirus spp. (tuyén trung), Hyostrongylus spp., Obeliscoides spp., Amidostomum
spp., Ollulanus spp., V.V...;
tr b6 Oxyurida, vi du, Oxyuris spp. (Oxyuris equi), Enterobius spp. (giun kim),
Passalurus spp., Syphacia spp., Aspiculuris spp., Heterakis spp., V.V...;
tr bd Ascaridia, vi du, Ascaris spp. (giun dua), Toxascaris Spp., Toxocara spp.
(Toxocara canis), Parascaris spp. (Parascaris equorum), Anisakis spp., Ascaridia spp.,
V.V...;
tr bo Spirurida, vi du, Gnathostoma spp., Physaloptera spp., Thelazia spp.,
Gongylonema spp., Habronema spp., Pardbronema spp., Draschia spp., Dracunculus
spp. (Dracunculus medinensis), V.v...;
tir bo Filariida, vi du, Stephanofilaria spp., Parafilaria spp.. Setaria spp., Loa spp.,
Dirofilaria spp. (Dirofilaria immitis), Litomosoides spp., Brugia spp.. Wuchereria spp.,
Onchocerca spp., V.V...; va
tr bd Gigantorhynchida, vi du, Filicollis  spp., Moniliformis  spp.,
Macracanthorhynchus spp., Prosthenorchis spp., V.v...

Chét phong trir ngoai ky sinh hodc ndi ky sinh bao gbém hop chét di vong ngung

tu c6 nhom xyclopropan-oxadiazol dugc thé duogc biéu dién theo cong thirc chung (1)
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theo sang ché hoidc mubi cia ching lam thanh phan hoat tinh c¢6 hiéu qua chéng lai
khong chi ky sinh trung sdng trong co thé cua vat chu trung gian hodc vat chu cubi
cung, nhung cling ¢ thé ky sinh séng trong co thé vat chi chira. Hop chit dugc biéu
dién bdi cong thirc chung (1) theo sang ché hoic mubi cia né ¢6 hiéu qua & moi giai
doan phat trién cua ky sinh trung. Vi dy, trong truong hop dong vat nguyén sinh, hgp
chéit nay c6 hiéu qua chéng lai u nang, dang tién nang va cac dang sinh dudng cuia
chung; thé 1iét sinh va amip & giai doan vo tinh; té bao me giao ti, giao tir va hop tir &
giai doan hitu tinh; trung roi; v.v... Trong truong hop giun tron, hop chét ndy c6 hiéu
qua chéng lai trimg, 4u tring va loai truéng thanh cia ching. Hop chét theo sang ché
khong chi c6 kha nang chéng lai ky sinh trung trong co thé sbng, ma con co thé ngin
ngira nhiém ky sinh trung ndi ky sinh hodc ngoai ky sinh bang cach ap dung vao moi
truong nhu con duong lay nhidm. Vi dy, n6 c6 thé ngin ngura sy xuét hién ctia nhiém
tring tir dat, tic 1a nhidm tring tir dat cla ruong trong trot va cong vién; nhiém trang
qua da tir nudc song, hd, dim 13y, ruong lta, v.v ...; nhiém tring qua dudng miéng tir
phén cta dong vat nhu ché va meo; nhiém trung qua dudng miéng tir ¢4 nudc man, ca
nudc ngot, giap xac, dong vat c6 vo, thit séng cua dong vat nudi, vv; nhiém trung
mudi, rudi trau, rudi, gian, ve va bo ve, bo chét, chéy ran, bo sat thu, ve trombiculid,
V.V ...; va tuong tu.

Viée str dung & dong vat c¢6 v va chim s&€ dugc md ta dudi day. Dé kiém soat
ngoai ky sinh hodc ndi ky sinh & dong vat c6 vi va chim bang cach st dung hop chét
theo sang ché, lugng hitu hiéu cta hop chét theo sang ché véi ta duge duge pham c6
thé dugc phan phdi qua dudng miéng; dung qua dudng tiém nhu tiém (tiém bép, tiém
dudi da, tiém tinh mach, trong mang bung); hodc st dung qua da hodc qua miii nhu
chim, xit, tim, rira, bdi 1én, chdm, hodc ph. Pé str dung hop chét theo sang ché, cling
c6 thé su dung cac san phérn duoc diac ¢6 chtra hop chét, chéng han nhu dai, tAm,
bang, vong cd, diu tai, bang chi va thiét bi dan nhan, cling c6 thé duoc st dung. Hop
chat theo sang ché ¢6 thé duge bao ché thanh dang liéu bat ky phu hop véi dudng st
dung dugc lya chon sao cho thich hop.

Vi du vé dang bao ché cua hop chét theo sang ché bao gém cic ché pham rén,
chéng han nhu bot, hat, bot co thé thAm u6t, vién, vién nén, vién thudc 16n, vién nang

va c4c san phdm dic c6 chira hop chat theo sang che; cac ché pham dang long co6 the
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hoa tan trong nudc hodc dang dau, chéng han nhu dung dich tiém, dung dich uéng,
dung dich dé st dung trén da dong vat hodc trong cic khoang co thé (vi du: dung dich
tai chd, dung dich dd) va nhii twong; cac ché phdm dang huyén phil nhu chét chay; va
cac ché phdm ban ran nhu thuéc m& va gel. Cac ché phim ran co thé duoc st dung
chu yéu @ udng hodc dung qua da sau khi pha loang v6i nudc, hodc dé xur Iy mdi
truong.

Céc ché phém rén c6 thé duoc san xuét béng cach tron hop chét theo sang ché, va
néu cAn chat bd tro, v6i chit don thich hop va sau d6 dinh hinh hon hop thanh dang
mong mudn. Vi du vé chét, don thich hop bao gém cac chit vo co nhu mudi cacbonat,
mudi hydro cacbonat, mubi photphat, nhdm oxit, silic dioxit va dét sét; va cac chét hitu
co nhu duong, xenluloza, ngii cde xay va tinh bot.

Céc dung dich ti€ém c6 thé duoc tiém tinh mach, tiém bép, hoac tiém dudi da. Cac
dung dich tiém co thé dugc san xuét bang cach hoa tan hop chét theo sang ché trong
dung moi thich hop, va néu cén, thém céc ta duogc nhu chét hoa tan, axit, bazo, mudi
dém, chét chéng oxy héa va chit bao vé vao dung dich. Vi du vé dung mdi thich hop
bao gdm nuédc, etanol, butanol, ruou benzyl, glyxerin, propylen glycol, polyetylen
glycol, N-metyl pyrrolidon va hén hgp cta chung, diu thuc vat duoc chép nhan vé mit
duoc tinh va diu téng hop thich hop dé tiém. Vi du vé tac nhan hoa tan bao gdm
polyvinyl pyrrolidon, dau thau dau polyoxyetyl hoa, va este sorbitan polyoxyetyl hoa.
Vi du vé chit bao vé bao gém rugu benzyl, triclobutanol, este cua axit
p-hydroxybenzoic va n-butanol.

Céc dung dich ubng co6 thé duge dung truc tiép hodc sau khi pha loang. Cac dung
dich ubng c6 thé dugc chudn bi theo cong nghé duge phim thong thuong va dugc thiét

‘14p tét nhur vé6i cac dung dich tiém.

Céc chat chay, nhil twong va cic chét tuong tu co thé duoc st dung qua da truc
tiép hodc sau khi pha loang, hodc dugc sir dung theo cach than thién véi moi truong.

Céc giai phap su dung trén da dong vat co thé dugc st dung bang cach d6 lén, rai,
x0a vao, phun, phan tan hodc nhung (nhung, tam, rira) hodc boi. Cac dung dich nay c6
thé duoc diéu ché nhu mo ta & trén ddi v6i cdc dung dich tiém.

Cac dung dich do 1én va dung dich tai chd dugc nhé hodc phun 1én mt vung xac

dinh cua da dong vat, va do do6 hop chét theo sang ché dugc phép thdm qua da dong
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vat va hoat dong theo hé théng. Dung dich dd tai chd va dung dich tai chd c6 the duoc
chuan bi br?lng cach hoa tan, tao huyén phi hodc nhil héa thanh ph?m hoat tinh trong
dung moi thich hop hodc dung moi hdn hop thich hop dé st dung trén da dong vat.
Néu can, ¢6 thé chira chét bd tro nhu chit hoat dong bé mit, chét tao mau, chét tdng
cudng hap thy, chét chdng oxy hoa, chét khtt bot, chit on dinh 4nh séng va/hodc chét
két dinh. Vi du vé dung moi bao gébm nuée, alkanol, glycol, polyetylen glycol,
polypropylen glycol, glyxerin, rugu benzyl, phenyletanol, phenoxyetanol, etyl axetat,
butyl axetat, benzyl benzoat, dipropylen glycol monometyl ete, dietylen glycol
monobutyl ete, axeton, metyl etyl keton, hydrocacbon thom va/hodc béo, dau thuc vat
hodc dau tong hgp, DMF (dimetylformamit), parafin 16ng, parafin 16ng nhe, silic,
dimetylaxetamit, N-metyl pyrrolidon va 2,2-dimetyl-4-oxy-metylen-1,3 -dioxolan. Vi
du vé chét tang cuong hép thu bao gdm DMSO (dimety! sulfoxit), isopropyl myristat,
dipropylen glycol pelargonat, dau silic, este béo, chat béo trung tinh, va ruou béo. Vi
du vé chét chéng oxy hoéa bao gém mudi sulfit, mudi metabisulfit, axit ascorbic,
hydroxytoluen butyl hoa, hydroxyanisol butyl hoa va tocopherol.

Cac nhil tuong co thé dugc cung cap qua duong miéng, qua da, hodc tiém. Cac
nhii twong co thé duoc chuén bi béng cach hoa tan thanh phﬁn hoat tinh trong pha ky
nuée hodc ua nudc va dong nhat hdn hop ctia dung dich nay va dung mdi pha kia voi
viéc bd sung chét nhii héa thich hop va néu cn chét bd tro nhu chit tao mau, chét ting
cuong hép thu, chit bao vé, chét chéng oxy hoa, chét chin sang va/hodc chét lam dic.

Vi du vé pha ky nuéc (déu) bao gém dau parafin, dau silicon, dau me, dau hanh
nhan, diu thdu dau; triglyxerit tong hop, triglycerit cia axit béo chudi trung binh
(triglycerit v6i axit caprylic (Cs) hodc axit capric (Co), v.v.); cac este nhu etyl stearat,
di-n-butyryl adipat, hexyl laurat, dipropylen glycol pelargonat, este glyxerol cla axit -
béo mach ngan phan nhanh va axit béo no chiéu dai chudi C16-Cis, isopropyl myristat,
isopropyl palmitat, caprylic hodc este clia axit capric cia ruou béo bdo hoa do dai
chudi C12-C1s, isopropyl stearat, oleyl oleat, dexyl oleat, etyl oleat, etyl lactat, sap axit
béo este, dibutyl phtalat va diisopropyl adipat; va rwgu nhu ruou isotridexyl,
2-octyldodecanol, rugu xetyl stearyl, va rugu oleyl.

Vi du vé pha ua nuée bao gbm nudc, propylen glycol, glyxerin va sorbitol.

Vi du vé chat nhii hoa bao gbm chét hoat dong bé mit khong ion nhu dau thau

24



50454 25/56

diu polyoxyetyl héa, sorbitan monoolefinat polyoxyetyl hoa, sorbitan monostearat,
glyxeryl monostearat, polyoxyetyl stearat va alkylphenol polyglycol ete; chat hoat
dong bé mit ludng tinh nhu dinatri N-lauryl O-iminodipropionat va lexithin; chét hoat
dong bé mit anion nhu natri lauryl sulfat, con béo ete sulfat, va mudi monoetanolamin
cua este axit mono-/di-alkyl polyglycol orthophosphoric; va chét hoat dong bé mit
cation nhu xetyltrimetylammonium clorua.

Vi du vé& chét khir bot bao gdm silic Shin-etsu (do Shin-Etsu Chemical Co., Ltd.
san xuét), silic SM 5512 (do Toray Dow Corning silic Co. Ltd. sin xuét), ANTIFOAM
E-20 (do Kao Corporation san xuét), va SILFOAM SE 39 (do Wacker Asahikasei silic
Co., Ltd. san xuét).

Cac chit bd tro khac bao gdm carboxymetyl xenluloza, metyl xenluloza,
polyacrylat, alginat, gelatin, gdbm arabic, polyvinyl pyrrolidon, rugu polyvinyl, metyl
vinyl ete, chat dbng trung hop anhydrit maleic, polyetylen glycol, sap, va silica dang
keo.

Céc ché pham ban rén c6 thé dugc sit dung bang cach boi hodc trai ching trén da
dong vat hodc dua chung vao cac khoang co thé. Gel c6 thé duoc didu ché bang cach
tao ra dung dich nhu‘dﬁ mo ta & trén cho cac dung dich tiém va thém vao dung dich
chét lam dic véi lugng du dé tao ra chit nhét trong sudt, gibng nhur thubc ma.

Trong truong hop chat kiém soat ngoai ky sinh hodc ndi ky sinh theo sang ché
dugc st dung lam dugce phim cho dong vat 1a nguoi, dong vat c6 vi khong phai nguoi
hodic céc loai gia cAm, thi lugng téi wu (lugng hiéu qua) cia thanh phan hoat tinh thay
d6i ty theo muc dich (diéu tri hodc phong ngira), loai ky sinh trung truyén nhiém, loai
va mic d6 nghiém trong cua nhiém trung, dang bao ché, v.v., nhung néi chung, liéu
ubng héng ngay nam trong khoang 0,0001 dén 10000 mg/kg thé trong va lidu hang
ngay qua duong tiém nam trong khoang tir 0,0001 dén 10000 mg/kg thé trong. Liéu
nhu vy c6 thé dugc dung nhu lidu duy nhét hodc chia lam nhiéu lan.

Nong d6 cua thanh phén hoat tinh trong chat kiém soét ngoai ky sinh hodc ndi ky
sinh theo sang ché n6i chung 1a khoang 0,001 dén 100% khéi luong, t6t hon la khoang
0,001 dén 99% khéi luong, va tét hon nita 12 khoang 0,005 dén 20% khoi lugng. Chét
phong trir ndi ky sinh theo sang ché co thé 1a ché pham c6 thé dugc st dung truc tiép

hoac ché pham c6 ndng dd cao can dugc pha lodng dén ndng do thich hop trude khi si
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dung.

Chét phong trir ngoai ky sinh hodc ndi ky sinh theo sang ché c6 thé duge sir dung
két hop véi bét ky chit phong trir ngoai ky sinh hién c6 nhim muc dich cing ¢ hodc
bd sung tac dung ctia nd. Trong cach sir dung két hop nhu vay, hai hodc nhiéu thanh
phan hoat tinh ¢6 thé dugc tron 1An va bao ché thanh ché pham duy nhét trude khi sir
dung, hodc hai hodc nhiéu ché phém khac nhau c6 thé duoc st dung riéng biét.

Thudc trir sdu dung trong ndng nghiép hoac trong trot bao gbém hop chét di vong
ngung tu c6 nhém xyclopropan-oxadiazol dugc thé dugc biéu dién béi cong thirc
chung (1) theo sdng ché hodc mudi cua ching 1am thanh phan hoat tinh s& dugc mo ta
sau day. Hop chét theo sang ché co tic dung phong trir dang ké dbi véi cac loai gay hai
dugc mo ta & trén, chung gdy hai cho ciy trong & ving dat thap, cay trdng ngoai déng
rudng, cdy an qua, rau, cay trong khac, cdy canh c6 hoa, v.v. Hi¢u qua mong muén c6
thé dat duoc khi thubc trir siu ding trong noéng nghiép hodc trong trot dugce ap dung
cho céc co s& uwom ciy gidng, ruong lua, ddng rudng, ciy dn qua, rau, cdy trong khac,
cdy canh co hoa, v.v. va hat cua ching, nudc lua, tan la, chét tréng ch:fmg han nhu dat,
hodc tuong tu vao thoi diém thich hop tuy thudc vao thoi gian du kién cta dich hai,
tire 13 trudce khi nhiém dich hai hodc sau khi xac nhan nhiém dich hai. Dac biét, ing
dung tong hop dugc uu tién. DO 13, thudc trir sdu dung trong ndng nghiép hodc trong
trot dugc ap dung cho dét wom, dét trong hd céy, chan cay, nudc tudi, nude tréng trot
trong hé théng thiry canh, hodc tuong tu dé hop chét theo sang ché duoc hap thu mot
céch ¢6 hé théng vao cay trong, ciy canh c6 hoa, v.v. qua ré qua dét hodc bang cach
khac.

Thuyc vat hitu ich ma thudc trir sdu dung trong ndng nghiép hodc trong trot theo
sang ché co thé duge 4p dung khong dugc gidi han cu thé. Vi du vé thuc vat hitu ich
bao gém ngt cbe (vi du: gao, lta mach, lua mi, lia mach den, yén mach, ngo, v.v.), cac
loai dau (vi du: dau nanh, dau azuki, dau tam, ddu xanh, dau tay, ddu phong, v.v.), cay
dn qua va trai cdy (vi du: tdo, trai cdy ho cam quyt, 1&, nho, dao, man, anh dao, qua 6¢
chd, hat dé, hanh nhan, chudi, v.v.), rau dn 1a va trai cay (vi du: bép cai, ca chua, rau
bina, bong cai xanh, rau diép , hanh tay, hanh 14 (he, hanh xr Wales, v.v.), 6t xanh, ca
tim, dau tay, ti€u, dau bép, he Trung Quéc, v.v.), rau cu (vi du: ca r6t, khoai tay, khoai

lang, khoai mén, cu cai Nhat Ban , cu cai, cu sen, cu nguu bang, tdi, hanh 14 Trung
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Québc, v.v.), cly trong dé ché bién (vi du: bong, ciy gai dau, cu cai duong, hoa bia,
mia, cu cai duong, 6 liu, cao su, ca phé, thudc 14, che, v.v.) , bau bi (vi du: bi ngd Nhat
Ban, dua chudt, dua hau, dua ngot phuong Dong, dua luédi, v.v.), co chan nudi (vi du:
¢O vuon, lua mién, timothy, co ba 14, ¢o linh lang, v.v.), ¢6 co (vi du: Han Quéc ¢ bai
6, c6 ubn cong, v.v.), cdy gia vi va cdy thom va cdy canh (vi du: hoa oai huong,
huong thdo, c6 xa huong, mui tay, ti€u, gung, v.v.), cdy canh c6 hoa (vi du: hoa cuc,
hoa h@)ng, hoa cAm chuéng, phong lan, tulip, lily, v.v.), cdy trong vuon (vi dy: cay bach
qua, cay anh dao, aucuba Nhat Ban, v.v.) va céy rung (vi du: Abies sachalinnsis, Picea
Jjezoensis, cdy thong, cay tuyét ting vang, ciy tuyét ting Nhat Ban, cay bach hinoki,
cdy bach dan, v.v.).

“Thuc vat” cling bao gdm céc cdy c6 kha nang chéng chiu thudc diét co bang k¥
thudt nhan giéng ¢b dién hodc k¥ thuat téi t6 hop gen. Vi du vé kha nang chéng chiu
thudc diét ¢6 nhur vay bao gbm kha ning chéng chiu véi cac chit ttc ché HPPD, ching
han nhu isoxaflutol; thudc wc ché ALS, chéng han nhu imazethapyr va
thifensulfuron-metyl; chat trc ché tong hop EPSP, chiang han nhu glyphosat; chét trc
ché glutamin synthetase, ching han nhu glufosinat; chit e ché axetyl-CoA
carboxylase, ching han nhu sethoxydim; hodc céc chét diét c¢6 khac, chang han nhu
bromoxynil, dicamba va 2,4-D.

Vi du vé& cay trdng c6 kha nang chéng chiu thudc diét c6 bang k¥ thuat nhan
gidng cb dién bao gém cac gidng hat cai dau, lua mi, huéng duong va lua chdng chiu
v6i ho imidazolinon cua thudc diét c6 e ché ALS nhu imazethapyr, va nhiing céy nhu
vy duoc ban dudi tén thuong mai la Clearfield (da dang ky Nhan hi¢u). Ngoai ra con
¢6 nhiéu loai ddu tuong dugc cung cAp kha ning chéng chiu véi ho sulfonyl ure cta
thuéc diét c6 e ché ALS nhu thifensulfuron-metyl bing k¥ thuat nhan giéng ¢ dién,
va loai d4u tuong nay dugc ban dudi tén thuong mai la déu tuong STS. Cling bao gbm
cac cy trong c6 kha ning chdng chiu véi cac chét trc ché axetyl-CoA cacboxylase nhu
thube diét co trione oxim va thudc diét co axit aryloxy phenoxy propionic bang k¥
thuat nhan giéng cb dién, vi du, ngd SR va cac loai trong tu. Thuc vat c6 kha
ning chéng chiu véi cac chét e ché axetyl-CoA carboxylase dugc mo ta trong Proc.
Natl. Acad. Sci. USA, 87, 7175-7179 (1990), va tuong tu. Hon nita, cac dot bién

axetyl-CoA carboxylase khang v6i cac chét trc ché axetyl-CoA carboxylase dugc bao
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cdo trong Weed Science, 53, 728-746 (2005), va tuong tu, va béng cach dua gen cua
dot bién axetyl-CoA carboxylaza nhu vay vao cay trdng bang cach k¥ thut tai td hop
gen, hodc dua dot bién chuyén gen khéng vao axetyl-CoA carboxylase cua thuc vat,
cdy trong c6 kha ning chdng chiu véi chét uc ché axetyl-CoA carboxylase c6 thé dugc
thiét ké. Nigoai ra, bang cach dua axit nucleic gy dot bién thay thé bazo vao té bao
thue vat (vi du dién hinh cta ky thuét nay la k§ thuat tao hinh chimeraplasty (Gura T.
1999. Repairing the Genome’s Spelling Mistakes. Science 285: 3 16-318.)) d cho phép
xéc dinh vi tri dot bién thay thé trong céc axit amin dugc ma hoa boi gen axetyl-CoA
carboxylase, gen ALS hodc tuong tu cua thyc vat, thuc vat chiu dugce chét e ché
axetyl-CoA carboxylaza, chét trc ché ALS hoic tuong tu ¢ thé duoc tao ra. Thudc trix
sau dung trong nong nghiép hoac trong trot theo sang ché ciing c6 thé duoc 4p dung
cho nhiing loai cay nay.

Céc chét doc duge sit dung két hop vé6i hop chét theo sang ché hodc mudi clia
chung s& dugc mo ta sau day. Cac chit doc dién hinh dugc biéu hién trong thuc vat
bién ddi gen bao gdm céc protein diét con trung cia Bacillus cereus hodc Bacillus
popilliae; Bacillus thuringiensis [-endotoxins, nhu CrylAb, CrylAc, CrylF,
CrylFa2, Cry2Ab, Cry3A, Cry3Bbl va Cry9C, va cac protein diét con trung khac,
chdng han nhu VIP1, VIP2, VIP3 va VIP3A; protein diét con trung tuyén tring; chét
doc do dong vat tiét ra, chéng han nhu chat doc cua bo cap, chat doc cia nhén, chét
ddc cua ong va chit doc than kinh dic hiéu cua con trung; doc td cta ndm soi; lectin
thuc vat; ngung két; chét (rc ché proteaza, ching han nhu chét &rc ché trypsin, chét e
ché serin proteaza, chét trc ché patatin, xystatin va papain; protein bat hoat ribosome
(RIP), chéng han nhu ricin, ngd RIP, abrin, luffin, saporin va bryodin; cac enzym
chuyén hoa  steroid, ching han nhu  3-hydroxy  steroid oxidase,
ecdysteroid-UDP-glucosyltransferase va cholesterol oxidase; thudc e ché ecdyson;
HMG-CoA reductaza; thubc rc ché kénh ion, chéng han nhu thude rc ché kénh natri
va thudc tc ché kénh canxi; juvenile hormone esterase; thu thé diuretic hormone;
stilben syntaza; bibenzyl syntaza; chitinaza; va glucanaza.

Ngoai ra con ¢ cac doc t6 lai hoa, doc t6 thiéu hut mot phén va doc tb bién dbi
¢6 ngudn gbe tir cac chat sau: OProtein -endotoxin nhu CrylAb, CrylAc, CrylF,
CrylFa2, Cry2Ab, Cry3A, Cry3Bbl, Cry9C, Cry34Ab va Cry35Ab, va céc protein
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diét con trung khac nhu VIP1, VIP2, VIP3 va VIP3A. Doc t6 lai ¢6 thé duge tao ra
bang cach két hop mot s6 viing ctia cac protein nay khac voi su két hop ban dau trong
tu nhién v6i viéce sir dung k¥ thudt tai t& hop. Nhu doc t6 bi thiéu hut mat phan, doc t6
CrylAb trong d6 mot phan ciia trinh tu axit amin bi x6a dugc biét dén. Trong doc t6
bién dbi, mot hoic nhiéu axit amin ctia doc td c6 trong tw nhién dugc thé.

Vi du vé céc chét doc noi trén va thuc vat bién dbi gen c6 kha nang téng hgp céc
chit doc nay dugc md ta trong EP0374753A, WO93 / 07278, WO95 / 34656,
EP0427529A, EP451878A, WOO03 / 052073, v.v.

Do céc chat doc c6 trong thuc vat bién ddi gen nhu vay, cay trdng c6 kha ning
chéng lai sau bénh, cu thé 1a con trung gdy hai by Coleopteran, con trung gdy hai
Hemipteran, con trung gy hai Dipteran, con trung gay hai Lepidopteran va tuyén
trung. Cac cong nghé dugec mo ta & trén va thudc trir sdu dung trong néng nghiép hoac
tréng trot theo sang ché c6 thé duge st dung két hop hodc dugce st dung mot cach co
hé théng.

Khi thubc trir sdu dung trong nong nghiép hodc cay trong theo sang ché duoc st
dung dé kiém soat con trung gy hai hoac tuyén trung muc tiéu, n6 co thé dugc pha
loang hodc khong duge pha lodng hodc lo ling trong nudc, v.v., va luong hi€u qua cua
n6 dé kiém soat sau bénh hoac tuyén trung duogc ap dung cho cac cay trong c6 kha
nang bi nhiém muc tiéu 1a con trung gy hai hodc tuyén trung. Vi du, dé kiém soat con
trung gay hai hodc tuyén tring c6 thé gay hai cho cay trong nhu cdy dn qué, ngil cbe
va rau, ¢6 thé thuc hién bén 14 va ciing ¢6 thé xu 1y hat gidng, ching han nhu nhing,
phu bui va phu canxi peroxit 1én hat giéng, c6 thé duoc thuc hién. Ngoai ra, viéc xur Iy
d4t hodc twong tu cling co thé duoc thuc hién dé cho phép cay trdng hap thu cac chét
héa hoc noéng nghiép qua ré cua ching. Vi du vé xur Iy nhu vay bao gbm tron toan bd
dat, xr Iy hang trdng, két hop dét lubng, xir 1y cy con cém, xtr 1y hd trong, xir Iy chan
cdy, bon thiic, xir Iy hop wom lia va bén ngép. Ngoai ra, (g dung cho gia thé trong
trot trong thiy canh, xtr ly thudc 14, tiém than cdy, va tuong tu cling cé thé duoc thuc
hién.

Hon nita, Thudc trir sdu dung trong ndng nghiép hodc trong trot theo sang ché, ¢6
hodc khéng pha loang hodc huyén phu trong nudc, v.v., ¢6 thé duoc 4p dung cho cac vi

tri ¢6 kha nang bi nhiém dich hai véi mot lugng c6 hiéu qua de kiém soat dich hai. Vi
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du, c6 thé thuc hién phun xr ly con trung hai hat luu trit, con trung hai nha, sdu bénh
vé sinh, dich hai ring, v.v., va cling ¢ thé thuc hién xir Iy 16p phi, khoi, hodc bay cua
vat liéu x4y dung khu dén cu.

Céac phuong phép xur ly hat gidng miu bao gbm nhiing hat vao dung dich pha
lodng ho#c chua pha lodng cua cong thirc long hodc rin @& cac chét néng duge thim
thdu vao hat; tron hodc phu bui hat b%mg cong thuc ran hodc long dé cong thirc bam
dinh trén bé mit hat; phu hat bang hdn hgp cong thirc rn hogc 1ong va chit mang két
dinh nhu nhya va polyme; va ap dung cong thirc ran hodc 16ng cho vung lan can cia
hat giéng cuing lic véi viée gieo hat.

Thuat ngit “hat gidng” trong xtt 1y hat gidng ding dé chi than thuc vat dang & giai
doan ddu cta qud trinh trong trot va dugc stt dung dé nhén gibéng cay trdng. Céc vi du
bao gém, ngoai cac dbi tuong duge goi 1a hat, co thé thuc vat dé nhéan giéng sinh
dudng, chéng han nhu ct, ré cu, ci khoai tiy giéng, mam k& 14, cay mam, than dia va
than dung dé cat canh.

Thuat ngit “dat” hodc “mdi trudng trong” trong phuong phép cla sang ché dé su
dung Thudc trir sdu dung trong ndng nghiép hodc trong trot dé cap dén mot phuong
tién hd tro cho viéc canh tac cly tré)ng, cu thé 12 mot phuong tién hd trg cho phép cay
trong moc ré trong do, va cac vat liéu khong bi gidi han cu thé mién 1a ching cho phép
thuc vat phat trién. Vi du vé moi truong h6 tro bao gém nhitng gi duoc goi la dét, tham
cdy con va nudc, va cac vi du cu thé vé vat liéu bao gém cat, da bot, vermiculite,
diatomit, agar, chét sén sét, chét c6 trong luong phén tu cao, len da, bong thuy tinh,
dam gb va vo cay.

Céac phuong phép dién hinh trong viéc tmg dung cho tan 14 cay trdng hoac d6i véi
sau hai ngti cOc, su bo hai nha, sdu bénh v¢ sinh, sau bénh hai rung, v.v. bao gém viéc
ap dung céac cong thirc 16ng nhu chét ¢6 ddc co thé nhii héa hodc chét 16ng, hodc cac
cong thirc ran nhu bot co thé thAm w6t hodc hat phan tan trong nude sau pha lodng
thich hop trong nudc. Cing bao gbm cac tmg dung bui va hut thude.

Céac phuong phap lam dAt vi du bao gdm ap dung cong thirc chét 16ng pha loang
hoic khong pha lodng trong nudc vao chan cay, luéng uom cdy con, hodc twong tu;
bon hat vao chan cay, luéng wom cay con, hodc turong tu; phu bui, bot cd thé thAm uét,

hat, hat phan tan trong nudc, hodc twong tu lén d4t va sau d6 tron cong thirc vao toan
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bo dét trude khi gieo hodc céy; va st dung cac loai bui, bot ¢ thé thAm udt, hat phan
tan trong nude, hat nhd, hodc cic loai tuong tu vao hd tréng, hang tréng, hoac tuong tu
trude khi gieo hat hoac trong cay.

Trong trudng hop 4p dung vao hop wom cho lva thi sir dung hat bui, hat phan tan
trong nudc, dang hat hodc cac loai twong tu tuy thudc vao viéc bon vao thoi diém gieo
hat, thoi ky hdi xanh, thoi diém céy ghép, hodc tuong tur. Cong thirc nhu vay co thé
duoc ap dung béng cach tron vao dat wom. Vi du, bui, hat phan tan trong nudc, hat
nho, hoac tuwong tu co thé duoc két hop vao dét 1u6ng, dét pht hodc toan bd dat wom.
Theo cach don gian, d4t wom va cong thirc nhu vay c6 thé duoc xép xen ké.

Trong tmg dung cho rudng lua, cac cong thirc ran nhu jumbos, bao goi, hat va hat
phan tan trong nudc, hodc cac cong thirc long nhu chit chay va chit co dic co thé nhii
héa thuomg duge ap dung cho rudng laa ngép nudc. Ngoai ra, vao thoi diém tréng laa,
mot cong thirc thich hop ¢6 thé duoc bon hodc tiém vao d4t nguyén gdc hodc sau khi
tron voi phin bon, v.v. Ngoai ra, nguén nudc chay vao rudng lua, chéng han nhu dau
vao nudc va hé théng tudi tiéu, co thé duogc xur 1y béng chét cd dic co thé nhii hoa,
chét tao dong chay, hodc twong tu. Trong truong hop nay, viéc ap dung cho céac canh
df”)ng laa co thé dugc thuc hién véi viée cung cép nudc va do do dat duge mdt cach tiét
kiém lao dong.

D&i v6i cay trong ngoai ddng rudng, hat gidng, chét trdng gan ciy cla chung
hodc twong tu co thé duoc xit 1y bing thudc trir sdu dung trong ndng nghiép hoac cay
trong theo sang ché trong giai doan tir khi gieo hat dén khi nudi ciy cdy con. Trong
truong hop cay trong gieo hat truc tiép trén ddng rudng, thi viéc xu 1y hat gidng truc
tiép dugc wu tién hon va viée xir Iy chén cy trong qua trinh canh tac cling dugc uu
tién hon. Cu thé, c6 thé thuc hién ing dung dang hat hodc xu ly ranh v6i cong thirc &
dang 16ng dugc pha lodng trong nudc hodc khong pha loang. Theo cach xit ly thich
hop khéc 13 trdn hat vao moi truong trong trude khi gieo hat.

Trong trudong hop ciy trdng dé ciy ghép, cac vi du thich hop vé xur ly trong giai
doan tir khi gieo hat dén giai doan cdy con bao gdm xtr 1y hat gidng truc tiép; xir ly
ranh trong lubng wom cho cay con bang ché phérn & dang 16ng; va tng dung hat vao
lubng wom cay con. Ciing bao gbm xtr Iy hé trdng bang hat tai thoi diém trdng ¢b dinh;

va két hop cac hat véi gia thé trong & gan cic diém cy tai thoi diém trdng cb dinh.
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Thudc trir sdu dung trong ndng nghiép hodc trong trot theo sang ché thuong duge
str dung nhu mot cong thirc thudn tién cho viéc ing dung, duogc diéu ché theo phuong
phap thong thuong dé diéu ché cac cong thirc hoa chit néng nghiép. Nghia 1a, hop chét
di vong ngung tu c6 nhoém xyclopropan-oxadiazol dugc thé dugc biéu dién boi cong
thirc chung (1) theo sang ché hodc mubi ctia chung va chit mang khong hoat dong
thich hgp, va néu cin chit bd trg, dugc tron véi ty 1€ thich hop, va thong qua cac bude
hoa tan, tach, huyén phu, tron, ngdm tAm, hép phu va/hoac két dinh, dugc pha ché
thanh dang thich hop dé ung dung, chéng han nhu chat co dac huyén phu, chét cb dic
¢6 thé nhii hoa, chat co dic hoa tan, bdt c6 thé thAm u6t, nude-hat phan tén, hat, bui,
vién nén va goi.

Ché pham (thudc trir sdu ding trong ndng nghiép hodc trong trot hodc chét kiém
soat ky sinh tring dong vat) theo sang ché ¢6 thé tuy chon chira chét phu gia thuong
dugc st dung cho cac cdng thirc hoa chat nong nghiép hodc chét kiém so4t ky sinh
trung dong vat ngoai thanh phan hoat chét. Vi du vé chét phu gia bao gbm céc chét
mang nhu chét mang rén hodc long, chét hoat dong bé mat, chét phan tan, chat lam
w6t, chat két dinh, chit két dinh, chét lam dic, chét tao mau, chat phét, chat dinh/trai,
chit chéng dong, chit chdng déng cuc, chét phan hiy va chat &n dinh. Néu can, chat
bao quan, manh thuc vat, v.v. cling cd thé duoc st dung lam chét phu gia. Mot trong
nhitng chit phu gia nay c6 thé dugc st dung mot minh, va cling ¢ thé sir dung hai
hoic nhiéu chét phu gia két hop v6i nhau.

Vi du vé chét mang rin bao gém cac khoang chét tu nhién, chéng han nhu thach
anh, dt sét, kaolinit, pyrophyllit, sericit, talc, bentonit, dét sét axit, attapulgit, zeolit va
diatomit; mudi vé co, chéng han nhu canxi cacbonat, amoni sulfat, natri sulfat va kali
clorua; chit mang chat rin hitu co, ching han nhu axit silicic tong hop, silicat tong
hop, tinh bot, xenlulo va bot thuc vat (vi dy, mun cua, vo dura, 161 ngo, than cay thude
14, v.v.); chit mang chdt déo, ching han nhu polyetylen, polypropylen va
polyvinylidene clorua; phan uré; vat li¢u v6 co rong; vat liéu nhua rong; va silica dang
khoi (carbon tréng). Mot trong céc chét mang ran nay co thé duogc sit dung mot minh,
va hai hoac nhiéu trong ) chung co thé duoc st dung két hop.

Vi du v& chit mang chét 1ong bao gbém rugu bao gdm ruou monohydric, ching

han nhu metanol, etanol, propanol, isopropanol va butanol, va rugu polyhydric, chéng
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han nhu etylen glycol, dietylen glycol, propylen glycol, hexylen glycol, polyetylen
glycol, polypropylen glycol va glycerin; cac hop chét polyol, ching han nhu ete
propylen glycol; xeton, ching han nhu axeton, metyl etyl xeton, metyl isobutyl xeton,
diisobutyl xeton va xyclohexanone; ete, ching han nhu ete etylic, dioxan, etylen glycol
monoetylen ete, dipropyl ete va tetrahydrofuran; hydrocacbon béo, ching han nhu
parafin thong thuong, naphthene, isoparafin, dau héa va dau khoang; hydrocacbon
thom, ch'fmg han nhu benzen, toluen, xylen, dung mdi naphtha va alkyl naphtalen;
hydrocacbon béo halogen hda, ching han nhu diclometan, cloform va cacbon
tetraclorua; este, ching han nhu etyl axetat, diisopropyl phthalat, dibutyl phthalat,
dioctyl phthalat va dimetyl adipate; lacton, ching han nhu y-butyrolacton; amit, ching
han nhu dimetylformamit, dietylformamit, dimetylaxetamit va N-alkyl pyrrolidinon;
nitril, chéng han nhu axetonitril; cac hop chat luu huynh, chéng han nhu dimetyl
sulfoxit: ddu thuc vét, ching han nhu diu ddu nanh, dau hat cai dau, dau hat bong va
dAu thau dau; va nuéc. Mot trong céc chAt mang chat 1éng nay c6 thé duoc st dung
mot minh, va cling ¢o thé st dung két hop hai hoic nhidu chit mang trong s6 chung.
Céac chét hoat dong bé mit dugc léy lam vi du duoc st dung lam chét phéan tan
hodc chat 1am uét/trai rong bao gém chit hoat dong bé mat khong ion, chéng han nhu
este axit béo sorbitan, este axit béo polyoxyetylen sorbitan, este axit béo sacaroza, este
axit béo polyoxyetylen, este axit nhya polyoxyetylen, diester axit béo polyoxyetylen,
polyoxyetylen alkyl ete, polyoxyetylen alkyl aryl ete, polyoxyetylen alkyl phenyl ete,
polyoxyetylen dialkyl phenyl ete, polyoxyetylen alkyl phenyl ete-formaldehyde ngung
tu, polyoxyetylen-polyoxypropylen khdi copolyme, polystyrene-polyoxyetylen khoi
polyme, khéi polyme alkyl ete-polyoxyetylen, polyoxyetylen polyoxyetylen axit béo,
axit béo polyoxyetylen bis (phenyl ete), polyalkylen benzyl phenyl ete, polyoxyalkylen
styryl phenyl ete, axetylen diol, polyoxyalkylen dugc thém axetylen diol, silic loai
polyoxyetylen ete, silic loai este, chét tao bé mit flo, polyoxyetylen il va dau thau dau
da hydro héa polyoxyetylen; chat hoat dong bé mit anion, ching han nhu alkyl sulfat,
polyoxyetylen alkyl ete sulfat, polyoxyetylen alkyl phenyl ete sulfat, polyoxyetylen
styryl phenyl ete sulfat, alkylbenzen sulfonat, alkylaryl sulfonat, lignosulfonat, alkyl
sulfosuccinat, axit naphtalen-sulfonat sulfonat, mudi naphtalen sulfonat, céc mudi

naphtalen sulfonat, ankan sulfonat mudi cua axit alkylnaphthalensulfonic ngung

33



50454 3456

tu-fomandehit, mudbi axit béo, mudi axit polycarboXylic, polyacrylat, N-metyl-axit béo,
chét déo, polyoxyetylen alkyl ete photphat va polyoxyetylen alkyl phenyl ete photphat;
chét hoat dong bé mit cation bao gdm mudi alkyl amin, ching han nhu lauryl amin
hydroclorua, stearyl amin hydroclorua, oleyl amin hydroclorua, stearyl amin axetat,
stearyl aminopropyl amin axetat, alkyl trimetyl amoni clorua va alkyl dimetyl
benzalkonium clorua; va chit hoat dong bé mit ludng tinh, chéng han nhu chét hoat
dong bé mat ludng tinh loai axit amin hodc betain. Mot trong cac chit hoat dong bé
mat nay co thé duogc st dung mot minh, va hai hodc nhiéu chét trong sb ching co thé
duoc st dung két hop.

Vi du vé chit két dinh hodc chit dinh bao gdm carboxymetyl xenluloza hodc
mubi cua ching, dextrin, tinh bot hoa tan, xanthan gum, guar gum, Sucrose, polyvinyl
pyrrolidone, gum arabic, polyvinyl alcohol, polyvinyl axetat, natri polyacrylat,
polyetylen glycol véi trong lwgng phan tir trung binh 12 6.000 dén 20.000, polyetylen
oxit ¢ trong lwong phan tir trung binh tir 100.000 dén 5.000.000, photpholipit (vi du,
cephalin, lecithin, v.v.), bot xenlulo, dextrin, tinh bot bién tinh, hop chét chelat cia axit
polyaminocarboxylic, polyvinyl pyrrolidon lién két chéo, axit maleic-chat ddng trung
hop-styren, ddng tring hop axit acrylic (meth), mdt nua este cia polyme rugu
polyhydric va anhydrit dicacboxylic, polystyren sulfonat hoa tan trong nudc, parafin,
terpen, nhua polyamit, polyacrylat, polyoxyetylen, sap, polyvinyl ankyl ete, chat
ngung tu alkylphenol-fomandehit va nhyra tong hop nhil tuong.

Vi du vé& chit lam dic bao gbdm cac polyme hoa tan trong nudc, chang han nhu
keo cao su xantan, keo cao su guar, keo cao su diutan, carboxymetyl xenluloza,
polyvinyl pyrrolidone, polyme cacboxyvinyl, polyme acrylic, hop chét tinh bot va
polysaccharid; va bot min vo co, ching han nhu bentonit 16p cao va silica bbc khoi
(cacbon trang).

Vi du vé chit tao mau bao gém cac chit mau vo co, chéng han nhu oxit sat, oxit
titan va xanh Prussian; va thuéc nhuom hitu co, ching han nhu thudc nhudm alizarin,
thudc nhudm azo va thudc nhudm phthaloxyanin kim loai.

Vi du vé chét chdng dong bao gbm rugu polyhydric, ching han nhu etylen glycol,
dietylen glycol, propylen glycol va glyxerin.
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Vi du vé ta dugc phuc vu dé ngan chan sy dong cuc hodc tao diéu kién phan huy
bao gdm polysaccharit (tinh bdt, axit alginic, mannoza, galactoza, v.v.), polyvinyl
pyrrolidon, silica bdc khéi (carbon tring), gdm este, nhua ddu mo, natri
tripolyphosphat, natri hexametaphotphat, kim loai stearat, bot xenlulo, dextrin,
copolyme methacrylat, polyvinyl pyrrolidon, hop chit chelat cua axit
polyaminocarboxylic, chét ddng tring hop styren-isobutylen-maleic anhydrit sulfo hoa
va chét ddng tring hop ghép tinh bdt-polyacrylonitril.

Vi du v& chét én dinh bao gdm chat hut 4m, ching han nhu zeolit, voi séng va
magie oxit; chét chdng oxy héa, ching han nhu hop chét phenolic, hop chét amin, hop
chét luu huynh va hop chét axit photphoric; va cac chét hép thu tia cuc tim, chéng han
nhu céc hop chét axit salixylic va cac hop chét benzophenon.

Vi du vé chét bao quéan bao gbém Kkali sorbat va 1,2-benzothiazolin-3-on.

Hon nita, cic chit bd trg khic bao gbdm chét lan truyén chitc ning, chét ting
cuong hoat dong nhu chét e ché chuyén hoa (piperonyl butoxit, v.v.), chét chéng
dong (propylen glycol, v.v.), chét chéng oxy hoa (BHT, v.v.) va chét hap thu tia cuc
tim cling c¢6 thé dugc st dung néu can.

Luong hop chét thanh phéan hoat tinh trong thudc trir sdu dung trong nong nghiép
hoac tréng trot theo sang ché co thé duoc didu chinh khi cén thiét, va vé co ban, luong
hop chét thanh phan hoat tinh duoc lya chon thich hop trong khoang tir 0,01 dén 90
phan trong lugng trong 100 phan bang trong lugng cla thudc trir su dung trong nong
nghiép hodc trong trot. Vi du, trong truong hop thudc trir sdu dung trong néng nghiép
hodc tréng trot & dang bui, hat, chét c¢d dic co thé nhii hoa hodc bot ¢o thé thdm udét,
thi Tuong hop chét thanh phan hoat tinh 1a 0,01 dén 50 phén trong lugng (0,01 dén
50% trong luong so voi tong trong lugng cua thudc trir sdu dung trong néng nghi¢p
hodc cay trong).

Ty 1¢ &4p dung thudc trir sdu dung trong ndng nghiép hodc cay trong theo sang ché
c6 thé thay dbi tuy theo cac yéu td khéac nhau, vi du, muc dich, loai gdy hai muc tiéu,
didu kién phat trién cta cdy trdng, xu huéng nhidm sau bénh, thoi tiét, dieu kién moi
truomg, cong thirc, phuong phap Gng dung, vi tri ing dung, thoi gian &p dung, v.v.,
nhung vé co ban, ty 1& ung dung cta hop chét hoat chat dugc lua chon thich hop tir
khoang 0,001 g dén 10 kg, tdt nhat 1a 0,01 g dén 1 kg trén 10 ares tuy thudc vao muc
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dich.

Hon nita, dé mo rong pham vi dich hai muc ti€u va thoi gian thich hop dé kiém
soat dich hai, hodc dé giam lidu luong, thube trir sdu dung trong ndng nghi€p hodc
tréng trot theo sang ché c6 thé duoc st dung sau khi trén véi cac loai thube trir sau
dung trong ndng nghi€p hodc trdng trot khéc, thubc trir sau, thudc diét than kinh, thude
diét vi sinh, thudc trir sdu sinh hoc va/hodc twong tu. Hon nira, thudc trir sdu dung
trong nong nghi€p hodc trong trot cé thé duogc st dung sau khi trén véi thudc diét co,
chit didu hoa sinh truéng thuc vét, phan bén va/hodc twong tu tlly theo tinh hinh.

Vi du vé cac loai thudc trir sau, thudc diét cé va thudc trir sau tréng trot hoac
néng nghiép bd sung duge sit dung cho cac muc dich néu trén bao gbm 3,5-xylyl
metylcarbamat (XMC), cac chat doc protein tinh thé dugc tao ra boi Bacillus
thuringiensis nhu Bacillus thuringiensis aizawai, Bacillus thuringiensis israelensis,
Bacillus thuringiensis japonensis, Bacillus thuringiensis kurstaki va Bacillus
thuringiensis tenebrionis, BPMC, BPMC, Bt toxin-derived insecticidal compounds,
CPCBS (clorfenson), DCIP (diclodiisopropyl ete), D-D (1,3-diclopropen), DDT, NAC,
O-4-dimetylsulfamoylphenyl ~ O,O-dietyl ~ phosphorothioat (DSP), O-etyl
O-4-nitrophenyl  phenylphosphonothioat ~ (EPN), tripropylisoxyanurat ~ (TPIC),
acrinathrin, azadirachtin, azinphos-metyl, axequinoxyl, axetamiprid, axetoprol,
axephate, abamectin, avermectin-B, amidoflumet, amitraz, alanycarb, aldicarb,
aldoxycarb, aldrin, alpha-endosulfan, alpha-xypermethrin, albendazole, allethrin,
isazofos, isamidofos, isoamidofos isoxathion, isofenphos, isoprocarb (MIPC),
ivermectin, imixyafos, imidacloprid, imiprothrin, indoxacarb, esfenvalerat,
ethiofencarb, ethion, ethiprol, etoxazol, ethofenprox, ethoprophos, etrimfos,
emamectin, emamectin-benzoate, endosulfan, empenthrin, * oxamyl,
oxydemeton-metyl, oxydeprofos (ESP), oxibendazole, oxfendazole, potassium oleate,
natri oleate, cadusafos, cartap, carbaryl, carbosulfan, carbofuran, gamma-xyhalothrin,
xylylcarb, quinalphos, kinoprene, chinomethionat, cloethocarb, clothianidin,
clofentezin, chromafenozide, clorantraniliprole, clorethoxyfos, clordimeform,
clordane, clorpyrifos, clorpyrifos-metyl, clorphenapyr, clorfenson, clorfenvinphos,
clorfluazuron, clobenzilat, clobenzoate, kelthane (dicofol), salithion, xyanophos

(xyAP), diafenthiuron, diamidafos, xyantraniliprole, theta-xypermethrin, dienoclor,
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xyenopyrafen, dioxabenzofos, diofenolan, sigma-xypermethrin, diclofenthion (ECP),
xycloprothrin, diclorvos (DDVP), disulfoton, dinotefuran, xyhalothrin, xyphenothrin,
xyfluthrin, diflubenzuron, xyflumetofen, diflovidazin, xyhexatin, xypermethrin,
dimetylvinphos, dimethoat, dimefluthrin, silafluofen, xyromazin, spintoram, spinosad,
spirodiclofen, spirotetramat, spiromesifen, sulfluramid, sulprofos, sulfoxaflor,
zeta-xypermethrin, diazinon, tau-fluvalinate, dazomet, thiacloprid, thiamethoxam,
thiodicarb, thioxyclam, thiosultap, thiosultap-natri, thionazin, thiometon, deet,
dieldrin, tetraclorvinphos, tetradifon, tetrametylfluthrin, tetramethrin, tebupirimfos,
tebufenozit, tebufenpyrad, tefluthrin, teflubenzuron, demeton-S-metyl, temephos,
deltamethrin, terbufos, tralopyril, tralomethrin, transfluthrin, triazamate, triazuron,
trichlamit, triclorphon (DEP), triflumuron, tolfenpyrad, naled (BRP), nithiazin,
nitenpyram, novaluron, noviflumuron, hydroprene, vaniliprole, vamidothion,
parathion, parathion-metyl, halfenprox, halofenozide, bistrifluron, bisultap,
hydrametylnon, hydroxy propyl starch, binapacryl, bifenazate, bifenthrin, pymetrozin,
pyraclofos, pyrafluprole, pyridafenthion, pyridaben, pyridalyl, pyrifluquinazon,
pyriprole, pyriproxyfen, pirimicarb, pyrimidifen, pirimiphos-metyl, pyrethrins,
fipronil, fenazaquin, fenamiphos, bromopropylat, fenitrothion (MEP), fenoxycarb,
fenothiocarb, phenothrin, fenobucarb, fensulfothion, fenthion (MPP), phenthoat (PAP),
fenvalerate, fenpyroximat, fenpropathrin, fenbendazol, fosthiazat, formetanat,
butathiofos, buprofezin, furathiocarb, prallethrin, fluacrypyrim, fluazinam, fluazuron,
fluensulfon, fluxycloxuron, fluxythrinat, fluvalinat, flupyrazofos, flufenerim,
flufenoxuron, flufenzin, flufenprox, fluproxyfen, flubroxythrinate, flubendiamit,
flumethrin, flurimfen, prothiofos, protrifenbut, flonicamid, propaphos, propargite
(BPPS), profenofos, profluthrin, propoxur (PHC), bromopropylat, beta-xyfluthrin,
hexaflumuron, hexythiazox, heptenophos, permethrin, benclothiaz, bendiocarb,
bensultap, benzoximate, benfuracarb, phoxim, phosalone, fosthiazate, fosthietan,
phosphamidon, phosphocarb, phosmet (PMP), polynactins, formetanat, formothion,

phorat, dau mady, malathion, milbemycin, milbemycin-A, milbemectin, mecarbam,

mesulfenfos, metomyl, metaldehyt, metaflumizon, methamidophos,
metam-ammonium, metam-natri, methiocarb, methidathion (DMTP),
metylisothioxyanate, metylneodecanamit, metylparathion, metoxadiazone,
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methoxyclor, methoxyfenozide, metofluthrin, methopren, metolcarb, meperfluthrin,
mevinphos, monocrotophos, monosultap, lambda-xyhalothrin, ryanodin, lufenuron,
resmethrin, lepimectin, rotenone, levamisol hydroclorit, fenbutatin oxit, morantel
tartarat, metyl bromua, trixyclohexyltin hydroxit (xyhexatin), canxi Xyanamit, canxi
polysulfit, sulfur va nicotin-sulfat.

Cac loai thudc diét vi sinh vat trff)ng trot hodc ndng nghiép dugc str dung cho cac
muc dich twong ty nhu trén bao gém aureofungin, azaconazol, azithiram, axypetacs,
acibenzolar, acibenzolar-S-metyl, azoxystrobin, anilazin, amisulbrom, ampropylfos,
ametoctradin, rugu allyl, aldimorph, amobam, isotianil, isovaledion, isopyrazam,
isoprothiolan, ipconazol, iprodion, iprovalicarb, iprobenfos, imazalil, iminoctadin,
iminoctadin-albesilat, iminoctadin-triaxetat, imibenconazol, uniconazol, uniconazol-P,
eclomezol, edifenphos, etaconazol, etaboxam, ethirimol, etem, etoxyquin, etridiazol,
enestroburin,  epoxiconazol,  oxadixyl,  oxycarboxin, ddng-8-quinolinolat,
oxytetraxyclin, dbng-oxinat, oxpoconazol, oxpoconazol-fumarat, axit oxolinic,
octhilinon, ofurace, orysastrobin, metam-natri, kasugamycin, carbamorph,
carpropamid, carbendazim, carboxin, carvon, quinazamid, quinacetol, quinoxyfen,
quinomethionat, captafol, captan, kiralaxyl, quinconazol, quintozen, guazatin,
cufraneb, cuprobam, glyodin, griseofulvin, climbazol, cresol, kresoxim-metyl,
clozolinat, clotrimazol, clobenthiazon, cloraniformetan, cloranil, clorquinox, clopicrin,
clorfenazole, clodinitronaphthalen, clothalonil, cloneb, zarilamid, salixylanilide,
xyazofamid, diethyl pyrocarbonate, diethofencarb, xyclafuramid, dicloxymet,
diclozolin, diclobutrazol, diclofluanid, xycloheximit, diclomezin, dicloran, diclophen,
diclon, disulfiram, ditalimfos, dithianon, diniconazol, diniconazole-M, zinb, dinocap,
dinocton, dinosulfon, dinoterbon, dinobuton, dinopenton, dipyrithion, diphenylamin,
difenoconazole, xyflufenamid, diflumetorim, Xyproconazol, xyprodinil, xyprofuram,
xypendazole, simeconazol, dimethirimol, dimethomorph, xymoxanil, dimoxystrobin,
metyl bromua, ziram, silthiofam, streptomycin, spiroxamin, sultropen, sedaxan,
zoxamit, dazomet, thiadiazin, tiadinil, thiadiflo, thiabendazol, tioxymid,
thioclorfenphim, thiophanate, thiophanate-metyl, thixyofen,  thioquinox,
chinomethionat, thifluzamit, thiram, decafentin, tecnazene, tecloftalam, tecoram,

tetraconazole, debacarb, dehydroacetic axit, tebuconazole, tebufloquin, dodicin, dodin,
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dodexyl benzensulfonate bis-ethylene diamin dong(IT) (DBEDC), dodemorph,
drazoxolon, triadimenol, triadimefon, triazbutil, triazoxide, triamiphos, triarimol,
trichlamit, trixyclazol, triticonazole, tridemorph, tributyltin oxide, triflumizole,
trifloxystrobin,  triforin,  tolylfluanid, tolclofos-metyl, natamycin, nabam,
nitrothal-isopropyl, nitrostyrene, nuarimol, ddéng nonylphenol sulfonate, halacrinate,
validamycin, valifenalat, harpin protein, bixafen, picoxystrobin, picobenzamit,
bithionol, bitertanol, hydroxyisoxazole, hydroxyisoxazole-potassium, binapacryl,
biphenyl, piperalin, hymexazol, pyraoxystrobin, pyracarbolid, pyraclostrobin,
pyrazophos, pyrametostrobin, pyriofenone, pyridinitril, pyrifenox, pyribencarb,
pyrimethanil, pyroxyclor, pyroxyfur, pyroquilon, vinclozolin, famoxadon, fenapanil,
fenamidon, fenaminosulf, fenarimol, fenitropan, fenoxanil, ferimzon, ferbam, fentin,
fenpiclonil, fenpyrazamin, fenbuconazol, fenfuram, fenpropidin, fenpropimorph,
fenhexamid, phthalit, buthiobat, butylamin, bupirimate, fuberidazole, blasticidin-S,
furametpyr, furalaxyl, fluacrypyrim, fluazinam, fluoxastrobin, fluotrimazole,
fluopicolide, fluopyram, flooimit, furcarbanil, fluxapyroxad, fluquinconazol,
furconazol, furconazole-xis, fludioxonil, flusilazole, flusulfamit, flutianil, flutolanil,
flutriafol, furfural, furmexyclox, flumetover, flumorph, proquinazid, procloraz,
proxymidone, prothiocarb, prothioconazole, propamocarb, propiconazol, propinb,
furophanate,  probenazole, bromuconazole, hexaclobutadien,  hexaconazole,
hexylthiofos, bethoxazin, benalaxyl, benalaxyl-M, benodanil, benomyl, pefurazoat,
benquinox, penconazol, benzamorf, penxycuron, benzohydroxamic axit, bentaluron,
benthiazole, benthiavalicarb-isopropyl, penthiopyrad, penflufen, boscalid, phosdiphen,
fosetyl, fosetyl-Al, polyoxins, polyoxorim, polycarbamate, folpet, formaldehyde,
machin oil, maneb, mancozeb, mandipropamid, myclozolin, myclobutanil,
mildiomycin, milneb, mecarbinzid, methasulfocarb, metazoxolon, metam,
metam-natri, metalaxyl, metalaxyl-M, metiram, metyl isothioxyanat, meptyldinocap,
metconazol, metsulfovax, methfuroxam, metominostrobin, metrafenone, mepanipyrim,
mefenoxam, meptyldinocap, mepronil, mebenil, iodomethan, rabenzazol,
benzalkonium clorua, bazo déng clorua, bazo d@)ng sulfat, inorganic microbicides nhu
bac, natri hypoclorit, cupric hydroxit, wettable sulfur, calcium polysulfit, potassium

hydrogen carbonat, natri hydrogen carbonat, sulfur, ddng sulfat anhydrit, nickel
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dimetyldithiocarbamat, cac hop chit dong nhu ddng-8-quinolinolat (oxin dong), kém
sulfat va dong sulfat pentahydrat.

Céc chat diét co vi du dugc sir dung cho cac muc dich twong tu nhu trén bao gém
1-naphthylaxetamit, 2,4-PA, 2,3,6-TBA, 2.4,5-T, 2,4,5-TB, 2,4-D, 2,4-DB, 2,4-DEB,
2,4-DEP, 3,4-DA, 3,4-DB, 3,4-DP, 4-CPA, 4-CPB, 4-CPP, MCP, MCPA,
MCPA-thioetyl, MCPB, ioxynil, aclonifen, azafenidin, acifluorfen, aziprotryne,
azimsulfuron, asulam, acetoclo, atrazine, atraton, anisuron, anilofos, aviglyxin,
abscisic acid, amicarbazon, amidosulfuron, amitrol, aminoxyclopyraclo, aminopyralid,
amibuzin, amiprophos-metyl, ametridione, ametryn, alaclo, allidoclo, alloxydim,
alorac, isouron, isocarbamid, isoxaclortol, isoxapyrifop, isoxaflutole, isoxaben, isocil,
isonoruron, isoproturon, isopropalin, isopolinat, isomethiozin, inabenfit, ipazin,
ipfencarbazon, iprymidam, imazaquin, imazapic, imazapyr, imazamethapyr,
imazamethabenz, imazamethabenz-metyl, imazamox, imazethapyr, imazosulfuron,
indaziflam, indanofan, indolebutyric acid, uniconazole-P, eglinazine, esprocarb,
ethametsulfuron, ethametsulfuron-metyl, ethalfluralin, ethiolate, etylclozate-etyll,
ethidimuron, etinofen, ethephon, ethoxysulfuron, etoxyfen, etnipromid, ethofumesate,
etobenzanid, epronaz, erbon, endothal, oxadiazon, oxadiargyl, oxaziclomefon,
oxasulfuron, oxapyrazon, oxyfluorfen, oryzalin, orthosulfamuron, orbencarb,
cafenstrole, cambendiclo, carbasulam, carfentrazone, carfentrazone-etyll, karbutilate,
carbetamide, carboxazole, quizalofop, quizalofop-P, quizalofop-etyll, xylaclo,
quinoclamine, quinonamid, quinclorac, quinmerac, cumyluron, cliodinate, glyphosate,
glufosinate,  glufosinate-P,  credazine, clethodim, cloxyfonac, clodinafop,
clodinafop-propargyl, clootoluron, clopyralid, cloproxydim, cloprop, clobromuron,
clofop, clomazone, chlomethoxynil, chlomethoxyfen, clomeprop, clorazifop, clorazin,
cloransulam, cloranocryl, cloramben, cloransulam-metyl, cloidazon, clorimuron,
clorimuron-etyll, clorsulfuron, clothal, clothiamid, clotoluron, clonitrofen, clofenac,
clofenprop, clobufam, cloflurazole, cloflurenol, cloprocarb, clopropham, clomequat,
cloeturon, clooxynil, clooxuron, cloopon, saflufenacil, cyanazine, cyanatryn, di-allate,
diuron, diethamquat, dicamba, xycluron, xycloate, xycloxydim, diclosulam,
xyclosulfamuron, dicloprop, dicloprop-P, dichlobenil, diclofop, diclofop-metyl,

diclomate, dicloalurea, diquat, cisanilide, disul, siduron, dithiopyr, dinitramine,
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cinidon-etyll, dinosam, cinosulfuron, dinoseb, dinoterb, dinofenate, dinoprop,
cyhalofop-butyl, diphenamid, difenoxuron, difenopenten, difenzoquat, cybutryne,
cyprazine, cyprazole, diflufenican, diflufenzopyr, dipropetryn, cypromid, cyperquat,
gibberellin, simazine, dimexano, dimethaclo, dimidazon, dimethametryn,
dimethenamid, simetryn, simeton, dimepiperate, dimefuron, cinmetylin, swep,
sulglycapin, sulcotrione, sulfallate, sulfentrazone, sulfosulfuron, sulfometuron,
sulfometuron-metyl, secbumeton, sethoxydim, sebuthylazine, terbacil, daimuron,
dazomet, dalapon, thiazafluron, thiazopyr, thiencarbazone, thiencarbazone-metyl,
tiocarbazil, tioclorim, thiobencarb, thidiazimin, thidiazuron, thifensulfuron,
thifensulfuron-metyl, desmedipham, desmetryn, tetrafluron, thenylclo, tebutam,
tebuthiuron, terbumeton, tepraloxydim, tefuryltrione, tembotrione, delaclo, terbacil,
terbucarb, terbuclo, terbuthylazine, terbutryn, topramezone, tralkoxydim, triaziflam,
triasulfuron, tri-allate, trietazine, tricamba, triclopyr, tridiphane, tritac, tritosulfuron,
triflusulfuron,  triflusulfuron-metyl, trifluralin, trifloxysulfuron, tripropindan,
tribenuron-metyl, tribenuron, trifop, trifopsime, trimeturon, naptalam, naproanilide,
napropamide, nicosulfuron, nitralin, nitrofen, nitrofluorfen, nipyraclofen, neburon,
norflurazon, noruron, barban, paclobutrazol, paraquat, parafluron, haloxydine,
haloxyfop, haloxyfop-P, haloxyfop-metyl, halosafen, halosulfuron, halosulfuron-metyl,
picloram, picolinafen, bixyclopyrone, bispyribac, bispyribac-sodium, pydanon,
pinoxaden, bifenox, piperophos, hymexazol, pyraclonil, pyrasulfotole, pyrazoxyfen,
pyrazosulfuron, pyrazosulfuron-etyll, pyrazolate, bilanafos, pyraflufen-etyll, pyriclor,
pyridafol, pyrithiobac, pyrithiobac-sodium, pyridate, pyriftalid, pyributicarb,
pyribenzoxim, pyrimisulfan, primisulfuron, pyriminobac-metyl, pyroxasulfone,
pyroxsulam, fenasulam, phenisopham, fenuron, fenoxasulfone, fenoxaprop,
fenoxaprop-P, fenoxaprop-etyll, phenothiol, fenoprop, phenobenzuron, fenthiaprop,
fenteracol, fentrazamide, phenmedipham, phenmedipham-etyll, butaclo, butafenacil,
butamifos, buthiuron, buthidazole, butylate, buturon, butenaclo, butroxydim, butralin,
flazasulfuron, flamprop, furyloxyfen, prynaclo, primisulfuron-metyl, fluazifop,
fluazifop-P, fluazifop-butyl, fluazolate, fluroxypyr, fluothiuron, fluometuron,
fluoroglycofen, flurocloidone, fluorodifen, fluoronitrofen, fluoromidine, flucarbazone,

flucarbazone-sodium, flucloalin, flucetosulfuron, fluthiacet, fluthiacet-metyl,

41



50454 42/56

flupyrsulfuron, flufenacet, flufenican, flufenpyr, flupropacil, flupropanate, flupoxam,
flumioxazin, flumiclorac, flumiclorac-pentyl, flumipropyn, flumezin, fluometuron,
flumetsulam, fluridone, flurtamone, fluroxypyr, pretilaclo, proxan, proglinazine,
procyazine, prodiamine, prosulfalin, prosulfuron, prosulfocarb, propaquizafop,
propaclo, propazine, propanil, propyzamide, propisoclo, prohydrojasmon,
propyrisulfuron,  propham,  profluazol,  profluralin, prohexadione-calcium,
propoxycarbazone, propoxycarbazone-sodium, profoxydim, bromacil, brompyrazon,
prometryn, prometon, bromoxynil, bromofenoxim, bromobutide, bromobonil,
florasulam, hexaclooacetone, hexazinone, pethoxamid, benazolin, penoxsulam,
pebulate, beflubutamid, vernolate, perfluidone, bencarbazone, benzadox, benzipram,
benzylaminopurine, benzthiazuron, benzfendizone, bensulide, bensulfuron-metyl,
benzoylprop, benzobixyclon, benzofenap, benzofluor, bentazone, pentanoclo,
benthiocarb, pendimethalin, pentoxazone, benfluralin, benfuresate, fosamine,
fomesafen, foramsulfuron, forclofenuron, maleic hydrazit, mecoprop, mecoprop-P,
medinoterb,  mesosulfuron,  mesosulfuron-metyl, — mesotrione, mesoprazine,
methoprotryne, metazaclo, methazole, metazosulfuron, methabenzthiazuron,
metamitron, metamifop, metam, methalpropalin, methiuron, methiozolin,
methiobencarb, metyldymron, metoxuron, metosulam, metsulfuron,
metsulfuron-metyl, metflurazon, —metobromuron, metobenzuron, methometon,
metolaclo, metribuzin, mepiquat-cloide, —mefenacet, mefluidide, monalide,
monisouron, monuron, monoclooacetic acid, monolinuron, molinate, morfamquat,
iodosulfuron, iodosulfuron-metyl-sodium, iodobonil, iodomethane, lactofen, linuron,
rimsulfuron, lenacil, rhodethanil, canxi peroxit va metyl bromua.

Thudc trir sau sinh hoc dién hinh duoc st dung cho cac muc dich twong tu nhu
trén bao gdm cac cong thirc virut nhu virut gay bénh da boi thé (NPV), virut gy bénh
hat (GV), virut da hat t& bao chét (CPV) va virut entomopox (EPV); thudc trir sau vi
sinh dugc st dung nhu mdot loai thudc trir sdu hoic thudc trir sau, chéng han nhu
Monacrosporium phymatophagum, Steinrnema carpocapsae, Steinrnema kushidai va
Pasteuria penetrans, thudc trir sdu vi sinh duogc st dung nhu chét diét vi khuén, chéng
han nhu Trichoderma lignorum, Agrobacterium radiobactor, ngon lanh Erwinia

carotovora va Bacillus subtilis; va thudc trir sau sinh hoc duoc st dung nhu chét diét
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c6, chang han nhu Xanthomonas campestris. Viéc st dung két hop thude trir sau ding
trong nong nghiép hodc trong trot theo sang ché voi thube trir sau sinh hoc noéi trén
du6i dang hdn hop c6 thé mang lai hiéu qua twong tu nhu trén.

Céac vi du khac vé thube trir sdu sinh hoc duoc sit dung két hop véi Thubc trir sdu
dung trong noéng nghié¢p hodc trong trot theo sng ché bao gdbm cac dong vat an thit tu
nhién nhu Encarsia formosa, Aphidius colemani, Rép sdp aphidimyza, Diglyphus
isaea, Dacnusa sibirica, Phytoseiulus persimilis, Amblyseius cucumeris va Orius
sauteri; thudc trir sdu vi sinh nhu Beauveria brongniartii; va pheromon nhu (Z)
-10-tetradecenyl axetat, (E, Z)-4,10-tetradecadienyl axetat, (Z)-8-dodecenyl axetat,
(Z)-11-tetradecenyl axetat, (Z) -13- icosen-10-one va 14-metyl-1-octadecen.

Hop chat di vong ngung tu c¢6 nhém xyclopropan-oxadiazol dugc thé dugc bidu
dién bai cong thitc chung (1) clia sang ché hodc mudi cia chung ciing thich hop dé
khir trung céc ky sinh trung séng trong hodc ngoai cia dong vat nhu ngudi, vat nudi va
vat nudi trong nha. Dong vat co thé 1a dong vat khong phai con nguoi.

Sang ché ciing bao g0m chét phong trlr ngoai ky sinh & dong vét hodc ndi ky sinh
bao gébm hop chit theo sang ché hodc mubi cia ching lam thanh phan hoat tinh; va
mot phuong phap dé kiém soat ngoai ky sinh hodc nfi ky sinh cua dong vét, bao gbm
viéc xir 1y ngoai ky sinh hoac ndi ky sinhs & dong vt bing chit kiém soat ngoai ky
sinh hodc ndi ky sinh cua dong vat. Hop chit theo sang ché c6 thé dugc sir dung bang
cach boi tai chd hodc béi truc tiép thudng 1én mot vi tri hodc hai vi tri trén da cia dong
vat nhu méo hodc cho. Dién tich ing dung thuong tir 5 dén 10 cm?2. Sau khi duoc 4p
dung, hop chét theo sang ché t6t nhét 1a khuéch tan khép co thé dong vat va sau d6 kho
ma khong két tinh hodc thay dbi vé hinh dang hodc két cdu truc quan. Lugng hop chat
duoc st dung nam trong khoang tur 0,1 dén 10 mL, tuy thudc vao trong luong cua con
vat. DBac biét, lugng hop chit dugc st dung tdt nhat 1a khoang 0,5 dén 1 mL cho méo
va khoang 0,3 dén 3 mL cho ché.

Chét phong trir ngoai ky sinh hodc ndi sinh vt theo sdng ché ¢6 hiéu qua chbng
lai, vi du, cac ngoai ky sinh hodc ndi ky sinh dong vét sau day. Ky sinh trung
Siphonaptera bao gdm céc loai thudc chi Pulex nhu Pulex irritans; céc loai cua chi
Ctenocephalides nhu Ctenocephalides felis va Ctenocephalides canis; cac loai cia chi

Xenopsylla nhu Xenopsylla cheopis; cac loai cua chi Tunga nhu Tunga penetrans; cac
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lodi cta chi Echidnophaga nhu Echidnophaga gallinaxea; va céac loai cia chi
Nosopsyllus nha Nososalllus fasatus.

Ky sinh trung Siphunculata bao gbm céc loai thudc chi Pediculus nhu Pediculus
humanus capitis; cac loai cua chi Pthirus nhu Pthirus pubis; cac loai cua chi
Haematopinus nhu Haematopinus eurysternus va Haematopinus suis; cac loai cua chi
Damalinia nhu Damalinia ovis va Damalinia bovis; cac loai cla chi Linognathus nhu
Linognathus vituli va Linognathus ovillus (ky sinh trén than cru); va cac loai cta chi
Solenopotes nhu Solenopotes capillatus.

Ky sinh trung Mallophaga bao gdm cac loai thudc chi Menopon nhu Menopon
gallinae; Trimenopon spp.; Trinoton spp.; cac loai cia chi Trichodectes nhu
Trichodectes canis; cac loai cta chi Felicola nhu Felicola subrostratus; cac loai cua
chi Bovicola nhu Bovicola bovis; cac loai cua chi Menacanthus nhu Menacanthus
straminus; Werneckiella spp.; va Lepikentron spp.

Ky sinh truing Hemiptera bao gbm cac loai thudc chi Cimex nhu Cimex lectularius
va Cimex hemipterus; cac loai cua chi Reduvius nhu Reduvius senilis; cac loai cua chi
Arilus nhu Arilus critatus; cac loai cua chi Rhodnius nhu Rhodnius prolixus; cac loai
cua chi Triatoma nhu Triatoma rubrofasciata; va Panstrongylus spp.

Ky sinh tring Acarina bao g6m céc loai thudc chi Amblyomma nhu Amblyomma
americanum va Amblyomma maculatum; cac loai cia chi Boophilus nhu Boophilus
Miclus va Boophilus annulatus; cac loai cia chi Dermaxentor nhu Dermacentor
variabilis, Dermaxentor taiwanensis va Dermaxentor andersoni, cac loai cua chi
Haemaphysalis nhu  Haemaphysalis  longicornis, ~Haemaphysalis flava va
Haemaphysalis campanulata; cac loai cua chi Ixodes nhu Ixodes ovatus, Ixodes
persulcatus, Ixodes scapularis, Ixodes pacificus va Ixodes holoxyclus; cac loai cua chi
Rhipicephalus nhu Rhipicephalus sanguinus va Rhipicephalus appendiculatus; cac loai
ctia chi Argas nhu Argas persicus; cac loai cia chi Ornithodoros nhu Ornithodoros
hermsi va Ornithodoros turicata; cac loai ctia chi Psoroptes nhu Psoroptes ovis va
Psoroptes Equi; cac loai cua chi Knemidocoptes nhw Knemidocoptes mutans; cac loai
ctia chi Notoedres nhu Notoedres cati va Notoedres muris; cac loai cua chi Sarcoptes
nhu Sarcoptes scabiei; céc loai cia chi Otodectes nhu Otodectes xynotis; cac loai cua

chi Listrophorus nhu Listrophorus vbbus; Chorioptes spp.; Hypodectes spp.;
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Pterolichus spp.; xytodites spp.; Laminosioptes spp.; cac loai clia chi Dermanyssus nhu
Dermanyssus gallinae; cac 10di ctia chi Ornithonyssus nhw Ornithonyssus sylviarum va
Ornithonyssus bacoti; cac loai cia chi Varroa nhu Varroa jacobsoni, cac loai cua chi
Cheyletiella nhu Cheyletiella yasguri va Cheyletiella blakei; Ornithocheyletia spp.; cac
loai ctia chi Demodex nhu Demodex canis va Demodex cati; Myobia spp.; Psorergates
spp.; va cac loai ctia chi Trombicula nhu Trombicula akamushi, Trombicula pallida va
Trombicula scutellaris. Uu tién 1a ky sinh trung Siphonaptera, ky sinh tring
Siphunculata va ky sinh triung Acarina.

Cac dong vat ma chat phong trir ngoai ky sinh hodc ndi ky sinh theo séng ché c6
thé duoc dung c6 thé 14 dong vat ky sinh déi v6i cdc ngoai ky sinh hodc ndi ky sinh
dong vat noi trén. Cac dong vat nhu vay thuong la loai thudn nhiét va poikilotherms
dugc nuodi lam vat nudi hodc vat nudi trong nha. Cic loai hﬁng nhiét mau néng nhu
vay bao gém cac loai dong vat ¢6 vi nhu gia suc, tréu, clru, dé, lon, lac da, huou, nai,
tuan 16c, ngua, ltra, chd, meo, tho, chon, chudt, chudt, chudt déng, soc va khi; dong vat
mang 16ng nhu chdn, chinchillas va giu tric; va céac loai chim nhu ga, ngdng, ga tay,
vit nha, chim bo cau, vet va chim cut. Cac loai dong vt bién nhié noi trén bao gﬁ‘)m cac
loai bo sat nhu rua can, rua bién, truot ao, rua ao Nhat Ban, thin 13n, cu da, tic ke hoa,
tac ke, tran, ran colubrid va ran hd mang. Uu tién 1a cac loai hé‘mg nhiét mau néng va
wu tién hon 1a cac loai dong vat c6 va nhu chd, meo, gia stc, ngua, lon, ctru va dé.

Vi chét phong trir theo séng ché khong c6 kha ning gay thiét hai hodc tac dong
dén dong vat an thit tu nhién va cdn trang c6 ich (sau day con dugc goi 1a sinh vat
khong muc tiéu), hai hoac nhiéu phurong phép kiém soat con trung gay hai, v.v. c6 thé
duoc két hop mot cach hop ly dé st dung.

Vi du vé sinh véat khong muc tiéu bao gém cac loai sin mdi tu nhién nhu
Phytoseiulus persimilis, Neoseiulus californicus, Amblyseius swirskii Athias-Henriot,
Neoseiulus womersleyi, va Typhlodromus vulgaris; va cdn trung c6 ich nhu ong mat,
ong mat tay (Apis mellifera), ong vo v&, ong vo vé dudi trau (Bombus terrestris), ong
mit co sing (Osmia cornifions), va budm lua trong nudc (Bombyx mori).

Sau day, cac vi du san xXuét cia cac hop chét biéu dién theo sang ché va céac chét
trung gian cua ching s& dugc mo ta chi tiét hon, nhung sang ché khong chi gi6i han

trong cac vi du nay.
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Vi du thwe hién sang ché

Vi du san xuét 1

San pham
3-(5-etylsulfonyl-6-(3-metyl-6-triflometyl-3H-imidazo[4,5-b]pyridin-2-yl)pyridin-3-yl
)-5-(1-triflometylxyclopropyl)-1,2.4-oxadiazol (Hop chét s6 1-14)

Cong thirc hoa hoc 5

Etozs EtOzS EtOzS

5-etylsulfonyl-6-(3-metyl-6-triflometyl-3H-imidazo[4,5-b]pyridin-2-yl)nicotinoni

tril (1.00 g) dugc hoa tan trong etanol (10 mL), va trietylamin (0.71 mL) va
hydroxylamin hydroclorua (0.26 g) dugc bd sung. Hon hop duge khudy & nhiét do
80°C trong thoi gian 1 gio. Nudc duoc bd sung, va chiét xuét etyl axetat duoc thuc
hién. Lép hitu co dugc 1am kho qua natri sulfat khan va sau do dugc ¢ dac trong chan
khong dé tao ra
5-(etylsulfonyl)-N’-hydroxy-6-(3-metyl-6-triflometyl-3H-imidazo[4,5-b]pyridin-2-yl)
pyridin-3-carboxamidin. San phdm nay duogc st dung trong phan tng tiép theo ma
khong cin tinh ché.

0.15 g san pham thd thu dugc duge hoa tan trong THF (tetrahydrofuran, 3 mL),
va trietylamin (0.10 g) va 1-(triflometyl)xyclopropanecarbonyl clorua (0.067 g) dugc
bd sung. Hén hop duge khudy & nhiét do phong trong thoi gian 1 gio. Hon hop phan
ung dugce cd dac trong chin khong. Phan du duoc hoa tan trong axit axetic (1 mL), va
sau d6 dung dich axit axetic dugc hoa tan trong toluen (2 mL). Hén hop duge khudy &
nhiét 46 120°C trong thoi gian 1 gid. Thém dung dich natri cacbonat bdo hoa chira
nude va tién hanh chiét etyl axetat. Lép hitu co duge lam kho qua magie sulfat khan
va sau d6 dugc cd dic trong chan khong. San pham tho thu duge duoc tinh ché bing
sdc ky cot dé thu dugc san pham mong mudn (0,056 g, 30%).

Dic tinh vat Iy: Piém néng chay: tir 151 dén 152°C

Vi du san xuat 2
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Sén pham
3-(5-etylsulfonyl-6-(3-metyl-6-triflometyl-3H-imidazo[4,5-b]pyridin-2-yl)pyridin-3-yl
)-5-(2-metylxyclopropyl)-1,2,4-oxadiazol (Hop chét s6 1-6)

Cong thtrc hoa hoc 6
Et0,S O oS
FC A YN o FiC _~_N ’ NH, FiC o N N
<) N N= _— 3 D= on——— \(\/": — N
N SN N N7 N SN NoON= N0

5-etylsulfonyl-6-(3-metyl-6-triflometyl-3H-imidazo[4,5-b]pyridin-2-yl)nicotinoni
tril (1.00 g) duoc hoa tan trong etanol (10 mL), va trietylamin (0.71 mL) va
hydroxylamin hydroclorua (0.26 g) dugc bd sung. Hon hop dugc khudy & nhiét do
80°C trong thoi gian 1 gio. Nude duoc bd sung, va chiét xuét etyl axetat duoc thuc
hién. L6p hitu co duoc 1am kho qua natri sulfat khan va sau d6 dugc cd déc trong chan
khong dé tao ra
5-etylsulfonyl-N’-hydroxy-6-(3-metyl-6-triflometyl-3H-imidazo[4,5-b]pyridin-2-yl)py
ridin-3-carboxamidin. San phim nay duoc sit dung trong phan tng tiép theo ma khong
can tinh ché.

0,15 g san phim thé thu dwgc dugc hoa tan trong THF (3 mL), va trietylamin
(0,10 g) va 2-metylxyclopropan-1-cacbonyl clorua (0,046 g) dugc thém vao. Hoén hop
dugc khudy ¢ nhiét d6 phong trong thoi gian 1 gid. Hon hop phan ung dugce cb dic
trong chan khong. Phan du duge hoa tan trong axit axetic (1 mL), va sau d6 dung dich
axit axetic dugc hoa tan trong toluen (2 mL). Hon hop dugc khuéy 0 nhiét do 120°C
trong thoi gian 1 gio. Thém dung dich natri cacbonat bado hoa chira nuge va tién hanh
chiét etyl axetat. Lép hitu co duge lam khd qua magie sulfat khan va sau d6 duoc ¢o
dac trong chan khong. San phém tho thu dugce duogc tinh ché béng sdc ky cot dé thu
duoc san phém mong mubdn (0,058 g, 34%).

Dic tinh vat Iy: Diém nong chay: tir 150 dén 151°C

Vi du san xuét 3

San pham
3-(5-etylsulfonyl-6-(1-metyl-5-triflometylsulfinyl)-1H-benzo[ d]imidazol-2-yl)pyridin-
3-yl)-5-(1-triflometylxyclopropyl)-1,2,4-oxadiazol (Hop chat s6 1-8)

Cong thtrc héa hoc 7
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Et0,S

Et0,S Et0,S
F3COS 2
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5-etylsulfonyl-6-(1-metyl-5-triflometylsulfinyl-1H-benzo[ d]imidazol-2-yl)nicotin

onitril (0.51 g) duoc hoa tan trong etanol (10 mL), va trietylamin (0.32 mL) va
hydroxylamin hydroclorua (0.12 g) duoc bd sung. Hon hop duge khudy & nhiét do
80°C trong thoi gian 1 gi¢. Nudc dugce bd sung, va chiét xuét etyl axetat dugc thyc
hién. Lép hitu co duge 1am kho qua natri sulfat khan va sau d6 dugc c6 déc trong chén
khong dé tao ra
5-etylsulfonyl-N’-hydroxy-6-(1-metyl-5-triflometylsulfinyl-1H-benzo[d] imidazol-2-yl
)pyridin-3-carboxamidin. San pham nay dugc st dung trong phan tng tiép theo ma
khong can tinh ché.

0,15 g san pham thd thu dugc duge hoa tan trong THF (3 mL), va trietylamin
(0,10 g) va 1-(triﬂofnetyl)xyclopropanecarbonyl clorua (0,067 g) dugc bd sung. Hon
hop dugce khudy & nhiét do phong trong thoi gian 1 gio. Hon hop phan ung dugc co
dic trong chan khong. Phan du duoc hoa tan trong axit axetic (1 mL), va sau d6 dung
dich axit axetic dugc hoa tan trong toluen (2 mL). Hon hop duoc khqu 0 nhiét do
120°C trong thoi gian 1 gio. Thém dung dich natri cacbonat béo hoa chira nuéc va tién
hanh chiét etyl axetat. Lép hitu co dugc lam khé qua magie sulfat khan va sau do dugc
¢d dac trong chan khong. San phém thé thu dugc duoc tinh ché béng sdc ky cot dé thu
dugc san pham mong mudn (0,090 g, 48%).

Dic tinh vat 1y: Piém nong chay: tir 140 dén 141°C

Sau day, cac vi du vé cong thirc duge thé hién, nhung sang ché nay khong bi gidi

han ¢ d6. Trong cac vi du bao ché, "phan" c6 nghia 1a mot phéan theo trong luong.

Vi du bao ché 1

Hop chét theo sang ché 10 phan
Xilen 70 phan
N-metylpyrrolidon 10 phan
Hon hop polyoxyetylen nonylphenyl ete va canxi 10 phan

alkylbenzen sulfonat (ty 1¢ trong luwong 1:1)

Cac thanh phﬁn trén duoc tron déng nhét dé hoa tan dé tao ra dang bao ché co dac
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c6 thé nhil hoa.

Vi du bao ché 2

Hop chét theo séng ché 3 phan

Bot dét sét 82 phan

Bot diatomit 15 phan
Céc thanh phan trén dugc tron déu va sau d6 dugce nghién thanh bét dé tao ra

dang bao ché dang bui.

Vi du bao ché 3

Hop chét theo sang ché 5 phan

Hdn hop bot bentonit va bot dat sét 90 phan

Canxi lignosulfonat 5 phan

Céc thanh phén trén da dugc tron déu. Sau khi thém lugng nudc thich hgp, hon

hop dugce nhao, tao hat va lam kho détaora dang bao ché dang hat.

Vi du bao ché 4

Hop chét theo sdng ché 20 phan
Cao lanh va axit silicic phan tan cao tong hop 75 phan
Hon hop polyoxyetylen nonylphenyl ete va canxi 5 phan

alkylbenzen sulfonat (ty 1¢ trong lugng 1:1)
Cac thanh phﬁ?m trén dugc tron déu va sau do6 nghién thanh bot dé tao ra dang bao

ché dang bot c6 thé uét.

Vi du bao ché 5

Hop chét theo sdng ché 20 phan

Polyoxyetylen lauryl ete 3 phan
* Natri dioctyl sulfosucxinat ' 3,5 phan

Dimetyl sulfoxit 37 phan

2-Propanol 36,5 phan

Céc thanh phan trén dugce tron ddng nhit dé hoa tan dé tao ra ché pham léng hoa

tan trong nudc.

Vi du bao ché 6
Hop chét theo sdng ché 2 phan
Dimetyl sulfoxit . 10 phan
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2-Propanol 35 phan
Axeton 53 phan

Céc thanh phan trén dugc tron ddng nhit dé hoa tan d8 tao ra dung dich dé phun.
Vi du bao ché 7

Hop chét theo sang ché 5 phan

Hexylen glycol 50 phan

Isopropanol 45 phan
Cac thanh phén trén dugc tron déng nhét d& hoa tan dé tao ra dung dich dé sur

dung qua da.

Vi du bao ché 8

Hop chét theo séng ché 5 phan

Propylen glycol monometyl ete 50 phan

Dipropylen glycol 45 phan
C4c thanh phan trén dugc tron d6ng nhit dé hoa tan d8 tao ra dung dich dé st

dung qua da.

Vi du bao ché 9

Hop chit theo sang ché 2 phan

Parafin long nhe 98 phan

Cac thanh phén trén duoc tron d@)ng nhét dé hoa tan dé tao ra dung dich dé s
dung qua da (bdi 1&n).Vi du bao ché 10

Hop chét theo sang ché 2 phan
Parafin 16ng nhe 58 phan
Déu 6 liu 30 phan
Axit béo chudi triglyxerit chudi trung binh (ODO-H: duoc 9 phan

san xuét boi Nisshin OilliO Group, Ltd.)
Chét khir bot gbc silic (tén thuong mai: Shin-etsu silic, do 1 phan
Shin-Etsu Chemical Co., Ltd. san xuét)

Cac thanh ph?m trén dugc tron dong nhét dé hoa tan dé tao ra dung dich dé sur
dung qua da (bdi 1én).

Céc vi du thr nghiém lién quan dén sang ché dugc trinh bay dudi day, nhung

sang ché khong bi giéi han & do.
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Vi du thtt nghiém 1
Kiém tra hiéu qua kiém soat trén Myzus persicae

Cay cai thao trdng trong chau nhua (duong kinh 8 cm, cao 8 cm), Rép dao xanh
(M. persicae) da dugc nhan gidng trén cay, va s6 luong rép dao Xanh con sbéng sot
trong mdi chau dugc dém. Céc hop chit c6 cong thirc chung (1) theo sang ché dugc
bao ché riéng theo Vi du bao ché 1, phan tan trong nudc, va duoc pha loang dén 500
ppm. Cac chét phén tan hoa chit nong nghiép dugc ap dung cho céc tén 14 cla cay bép
cai Trung Qudc trong chiu. Sau khi cdy duge 1am kho bang khong khi, cac chau dugce
gilr trong nha kinh. Tai thoi diém 6 ngay sau khi bon 14, s6 luong rép xanh con sot lai
trén cy bap cai Trung Quéc trong mdi chau duge dém, ty 1& phong trir dugc tinh theo
cong thire dudi day va hidu qua phong trir dugc danh gia theo cdc chi tiéu duoi day.
Cong thire toan hoc 1]
Ty 18 kiém soat = 100 - {(T 0 Ca)/(Ta O C)} O 100
Ta: sb cay sdng sot truée khi bon 14 trong 16 xir Iy
T: s cay séng sét sau khi bén 14 trong 16 xtr Iy
Ca: sb cdy sdng sot truéce khi bon 14 trong 16 khong xir 1y
C: sb cay sbng sot sau khi bon 14 trong 16 khong xir Iy
Tiéu chudn
A: ty 1& kiém soat 1a 100%.
B: ty 1é kiém soat 1 90 dén 99%.
C: ty 16 kiém soat 1a 80 dén 89%.
D: ty 18 kiém so4t 1a 50 dén 79%.

Két qua 13, cac hop chat 1-2, 1-4, 1-5, 1-6, 1-7 va 1-8 theo sang ché cho thdy murc
hoat tinh dugc danh gia la A.
Vi du thir nghiém 2
Thtr nghiém trir sdu trén Laodelphax striatellus

Céc hop chit ¢6 cong thirc chung (1) theo sang ché dugc bao ché riéng theo Vi du
bao ché 1, phan tan trong nudce, va duoc pha loang dén 500 ppm. Cay lua gidng
(giéng: Nihonbare) dugc nhung vao chét phan tdn héa chit néng nghiép trong 30 gidy.
Sau khi lam kho bang khong khi, mdi cdy con dugc dua vao mot 6ng nghiém thiy tinh

riéng biét va cdy 10 4u trung lta 3 cla L. striatellus, va sau do cac 6ng nghiém thity
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tinh dugc ddy bang nit bong. Tai thoi diém 8 ngay sau khi cy, sb luong 4u tring séng
s6t va au trung chét duge dém, ty 18 chét da hidu chinh dugc tinh theo cong thirc dudi
day, va hiéu qua diét con trung duoc danh gia theo tiéu chuén cua Vi du thir nghiém 1.
Cong thirc todn hoc 2]
Ty 1€ txr vong da stra (%) = 100 O (Ty 1€ song trong 16 khong xit 1y - Ty 1€ sdng trong
16 xtr Iy)/Ty 1é sdng trong 16 khong xt Iy

Két qua 13, cdc hop chét 1-2, 1-4, 1-5, 1-6, 1-7 va 1-8 theo sang ché cho thdy muc
hoat tinh dugc danh gid 1a A.
Vi du thtr nghiém 3
Thir nghiém trir sdu trén Plutella xylostella

Loai trudéng thanh cua P. xylostella dugc tha vao ciy gidng bap cai Trung Quéc
va dugc phép dé tring trén d6. Vao thoi diém 2 ngay sau khi tha con trudng thanh, cay
con bap cai Trung Québc ¢6 trang di dé duoc nhung trong khoang 30 gidy trong cac
cong thuc hoa chit nong nghiép dugc pha loang dén 500 ppm, mdi cdng thirc dugc
didu ché theo Vi du bao ché 1 va chira hop chét khac ¢6 cong thirc chung (1) theo séang
ché 1am thanh phan hoat tinh. Sau khi lam kho bang khong khi, cay con dugc giit trong
budng diéu nhiét & 25°C. Tai thoi diém 6 ngay sau khi xtt Iy nhung, s6 Iwong 4u tring
né trén mdi 6 duoc tinh, ty 16 chét duoc tinh theo cong thirc hién thi dudi day va hiéu
qua diét con trang dugc danh gia theo cac tiéu chi ctia Vi du thtt nghiém 1. Thu
nghiém nay dugc thuc hién ba 1an véi 10 loai truémg thanh cua P. xylostella trén mdi
16.
Cong thirc toan hoc 3]
Ty 1€ tr vong da sua (%) = 100 O (S6 4u trfmg nd trong 16 khong xur 1y - S6 4u trung
nd trong'16 xtr 1¥)/S6 Au tring né trong 16 khong xtr 1y

Két qua 14, cac hop chat 1-2, 1-4, 1-5, 1-6, 1-7 va 1-8 theo sang ché cho thiy muc
hoat tinh dugc danh gid la A.
Vi du thtr nghiém 4
Phan tich nhu déng cta 4u tring trén Haemonchus contortus

Cac dung dich pha lodng DMSO cua cac hop chét khac nhau theo sang ché dugc
thém & ndng d6 cubi cling 1a 50 ppm vao cic giéng clia dia c6 96 dia chira moi trudng

diéu kién dugc xac dinh trude. Hai muoi au trung giai doan L1 cia H. confortus da
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dugc dua vao timg giéng cua dia 96 giéng. Pia duge dé trong 4 ngay, va sau do kiém
tra nhu doéng cta 4u trung. Phan tram trc ché nhu dong trong céc giéng ciia mdi budce
xit Iy dugce tinh toan so vdi cac giéng khi xir 1y chi vi DMSO.

Két qua 13, cac hop chét 1-2, 1-4, 1-5, 1-6, va 1-7 theo séng ché cho thy phan
tram trc ché nhu dong tir 50% hodc 16n hon.
Vi du thtr nghiém 5
Phan tich kha ning nhu dong cua au tring trén Dirofilaria Immitis

Nam trim 4u tring giai doan L1 ctia D. immitis dugc pha lodng trong moi truong
didu kién dugc xac dinh truée va dwa vao mdi giéng ctia dia 96 giéng. Cac dung dich
pha lodng DMSO cua cac hop chét khéc nhau theo sang ché dugc thém vao & ndng do
cudi cing 1a 50 ppm vao cac giéng cua dia 96 giéng. Pia dugc dé trong 3 ngay, va sau
d6 kiém tra nhu dong cua au trung. Phin trim e ché nhu dong trong cac giéng cua
mdi bude xir Iy duge tinh toan so vai cac giéng khi xit Iy chi v6i DMSO.

Két qua 13, cac hop chét 1-2, 1-4, 1-5, 1-6, va 1-7 theo sang ché cho thay phan
tram Grc ché nhu dong tir 50% hodc 16n hon.
Vi du thir nghiém 6
Phan tich hoat tinh diét ky sinh trung qua dudong miéng dbi v6i loai truéng thanh
Ctenocephalides felis

Loai truéng thanh méi xuét hién cta C. felis dugc dit vao 16ng thir nghiém (10
con trudng thanh trén mdi 16ng thir nghiém). Cac dung dich pha loang DMSO ctia cic
hop chét khéac nhau theo séng ché d3 duoc thém vao luong 16n mau bo & ndng do cudi
cung la 50 ppm va dugc dung bang miéng cho loai truéng thanh C. felis bing céach st
dung bd nap. Ty 1¢ tir vong dugc kiém tra vao ngay hom sau. Cac loai truéng thanh
Aberrant dugce coi nhu da chét.

Két qua 13, cac hop chat 1-2, 1-4 va 1-7 theo sang ché cho thay hoat tinh diét ky
sinh tring véi ty 18 tir vong 1a 50% hoéc 16n hon.
Vi du thir nghiém 7
Phan tich hoat tinh diét ky sinh trung qua da dbi voi nhong cua Rhipicephalus
sanguineus

Cac dung dich pha loang DMSO cua cac hop chit khac nhau theo sang ché dugc

pha loang riéng 1¢ dén ndng dod cudi cung 1a 100 ppm bang hdn hop axeton/triton va
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dwoc 4p dung vao bén trong cic lo miu co 16 thong hoi. Sau khi lam khé qua dém,
mudi nhdng cua R. sanguineus dugc dua vao mdi lo, va ty 1& tr vong duoc kiém tra
hai ngay sau d6. Céc loai trudng thanh Aberrant dugc coi nhu da chét.

Két qua 1, cac hop chét 1-4 va 1-5 theo sang ché cho thay hoat tinh diét ky sinh
tring voi ty 1€ tir vong tir 50% hodc 16n hon.
Kha nang tng dyng trong cong nghiép

Hop chét theo sang ché c6 hiéu qua cao trong viéc phong trir pham vi réng cac
loai gay hai nong nghiép hodc tréng trot cling nhu ndi sinh vat va ngoai ky sinh dong

véat va do d6 rat hitu ich.
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YEU CAU BAO HQ

1. Hop chét di vong ngung tu c¢6 nhém xyclopropan-oxadiazol dugc thé duoc biéu
dién bai cong thirc chung (1):
cong thire hoda hoc 1
EtO,S R?

Q Q—QN Q(%( =

N N0

(trong d6 R, R2, va R ¢6 thé gidng nhau hogc khac nhau va mdi loai biéu dién (al)
nguyén tir hydro; (a2) nguyén tir halogen; (a3) nhém xyano; (a4) nhom (Ci-Ce) alkyl;
(a5) nhém halo (C1-Cs) alkyl; hoidc (a6) nhém phenyl, v6i didu kién 1a R!, R?, va R?
khong phai 12 tit ca nguyén tir hydro, Et 1a nhom etyl, va Q 1a nhém bét ky trong s6

céc nhom duoce bidu dién boi tir Q-1 dén Q-3 sau day:

Cong thtrc hoa hoc 2
~r N - N N
(R3)m—'/;[ —e (R3)m—'/I o (R%ﬁ )
N > N KN/ N | & N>_.
\ \ \
Q-1 Q-2 Q-3

trong d6 R3 1a (b1) nhém halo (C1-Ce) alkyl; (b2) nhoém halo (Ci-Cs) alkoxy; (b3)
nhom halo (C1-Cs) alkylthio; (b4) nhom halo (C1-Cs) alkylsulfinyl; hodc (b5) nhém
halo (C1-Cs) alkylsulfonyl, mdi vong duoc t6 ddc mau den 1a vi tri lién két,vamlal
hoac 2), hoac

mudi cua chung.

2. Hop chat di vong ngung tu c6 nhém xyclopropan-oxadiazol dugc thé hoac mudi cua
chung theo diém 1, trong d6 R! 14 (a4) nhém (C1-Cs) alkyl; (a5) nhoém halo (Ci-Cs)
alkyl; hodc (a6) nhom phenyl, R? va R? 1a (al) cac nguyén tir hydrogen, va R 1a (b1)
nhom halo (C1-Ce) alkyl.

3. Hop chét di vong ngung tu c6 nhém xyclopropan-oxadiazol dugc thé hodc mudi ctia

chung theo diém 1 hoic 2, trong d6 Q 1a Q-2.
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4. Thubc trir sdu dung trong ndng nghiép hodc trdng trot bao gdm hop chét di vong
ngung tu c6 nhém xyclopropan-oxadiazol dugce thé hodc mudi cua chung theo diém

bat ky trong sb cac diém tir 1 dén 3 1am thanh phan hoat tinh.

5. Phuong phép dé str dung thudc trir sdu ding trong ndng nghiép hodc trdng trot, bao
gdm buégce xir Iy thuc vat hodc dat véi lugng hitu hiéu hop chét di vong ngung tu c6
nhém xyclopropan-oxadiazol dugc thé hoic mudi cta chung theo diém bét ky trong s6

cac diém tur 1 dén 3.

6. Chat phong trir vt ky sinh ngoai hodc vat ky sinh ngoai dong vét bao gdm hop chat
di vong ngung tu ¢c6 nhom xyclopropan-oxadiazol dugc thé hodc mudi ctia chiing theo

diém bat ky trong s cac diém tir 1 dén 3 1am thanh phéan hoat tinh.

7. Phuong phap dé sir dung chét phong trir vt ky sinh ngoai, bao gdm viéc dung cho
dong vat qua da lugng hitu hiéu hop chat di vong ngung tu ¢6 nhom
xyclopropan-oxadiazol dugc thé hodc mubi ciia chiing theo diém bét ky trong sb cac

diém tir 1 dén 3.
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