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(57) Sang ché d& cap dén ché pham phong trur vat gay hai chira hop chat c6 cong thirc I

hoac mudi dung dugc trong nong nghlep bét ky cua no, trong do Ry, Ry, R4, Rs, R4, R5, Z,

Q, va Y la nhu dugc xdc dinh trong phan mo ta. Sang ché con dé cap den phuong phap

phong trir vat gay hai bao gom viéc dung ché pham phong trir vat gy hai gan quan thé vat

gay hai, hodc cho vung nay dé phong trir vat gy hai.
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Linh vue ky thuit dwoc dé cip

Sang ché dé cap dén hop chit co tac dung phong trir vt gdy hai chdng lai vat
gdy hai thudc nhom 16p giun tron, dong vat chan khop, va/hodc dong vat than mém,
quy trinh didu ché cac hop chét nay va hop chit trung gian duoc st dung trong quy
trinh nay. Céc hop chét nay co thé dugc st dung, vi dy, lam thube diét giun, thudc trix
nhén gay hai, thudc phong trir vét gy hai, thubc diét ve bét, va/hoic thude trir dc gay
hai.

Tinh trang k§ thuit ciia sang ché

Viéc phong trir quin thé gy hai 1a can thiét voi sitc khoe cia con ngudi,
nganh néng nghiép hién dai, bdo quan thuc phdm va an toan vé sinh. C6 hon mudi
ngan loai gdy hai ma gy ra thiét hai cho nganh ndng nghiép va lugng thiét hai trong

nganh néng nghiép trén toan thé gidi 1én dén hang ty do la mdi nam.
Bin chét k§ thuit ciia sang ché

Do d6, muc dich cua sang che 1a d¢ xuat thudc phong trir vat gy hai méi va

cac phuong phép san xuét va sit dung céc loai thudc phong trir vat gay hai nay.
M3 ta chi tiét sang ché

Céc vi dy dugce dua ra trong phan dinh nghia dudi day la khong day du va
khong dugc hiu 13 1am gidi han pham vi ctia sang ché nay. Cin phai hiéu rang, viéc
thay thé nén tuan theo cac nguyén tic lién két hoa hoc va cac rang budc tuong hop vé

mat khong gian li€n quan dén phan tir cu thé ma n6 dugc gan vao.

Thuét ngir “alkyl” c6 nghia 12 va bao gdm hydrocacbon phan nhanh hogc

khong phén nhanh, bio hoa, khong vong. Vi du khong gidi han pham vi cia sang ché
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c6 thé bao gdm metyl, etyl, propyl, isopropyl, 1-butyl, 2-butyl, isobutyl, tert-butyl,
pentyl, 2-metylbutyl, 1,1-dimetylpropyl, hexyl, heptyl, octyl, nonyl, hodc dexyl.

Thuft ngir “xycloalkyl” c¢6 nghia 13 va bao gbm hydrocacbon bdo hoa mdt
vong hodc nhiéu vong. Vi du khong gi6i han pham vi cla sang ché c6 thé bao gbdm
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl,
xyclodexyl, norbornyl, bixycle[2.2.2]octyl, hodc decahydronaptyl.

Thuét ngt “alkenyl” c6 nghia 13 va bao gébm hydrocacbon phan nhanh hoic
khong phan nhanh khéng déng vong chira it nhét 1 lién két d6i cacbon-cacbon. Vi du
khong gi6i han pham vi ciia sang ché c6 thé bao gdm etenyl, propenyl, butenyl,

pentenyl, hexenyl, heptenyl, octenyl, nonenyl, hodc dexenyl.

Thuét ngit “xycloalkenyl” c6 nghia 13 va bao gdm hydrocacbon mot vong hodc .
nhiéu vong chira it nhét 1 lién két doi cacbon-cacbon. Vi du khong gidi han pham vi
cia sang ché c6 thé bao gbm xyclopentenyl, xyclohexenyl, xycloheptenyl,

xyclooctenyl, hodc xyclodexenyl.

Thuét nglt “alkynyl” c6 nghia 12 va bao gdm hydrocacbon phén nhanh hoac
khong phén nhanh khong déng vong chira it nhit 1 lién két ba cacbon-cacbon. Vi du
khong gi6¢i han pham vi ciia séng ché c6 thé bao gdm etynyl, propargyl, butynyl,
pentynyl, hexynyl, heptynyl, octynyl, nonynyl, hodc dexynyl.

Thuat ngit “xycloalkynyl” c6 nghia 13 va bao gdm hydrocacbon mét vong
hodc nhiéu vong chira it nhét 1 lién két ba cacbon-cacbon. Vi du khong gidi han pham

vi cia sang ché c6 thé bao gdbm xycloheptynyl, xyclooctynyl, hodc xyclodexynyl.

Thuét ngir “aryl” c6 nghia 12 va bao gdm hop chét thom c6 hodc khong thé bét
ky. Vi du khéng gi6i han pham vi ctia séng ché c6 thé bao gdbm phenyl hodc naphtyl.

Thuét ngit “alkoxy” c6 nghia 14 va bao gdbm nhém alkyl chira it nhét 1 lién két
don cacbon-oxy. Vi du khong gidi han pham vi ctia sang ché c6 thé bao gbm metoxy,

etoxy, propoxy, butoxy, xyclopropoxy, xyclobutoxy, hodc xyclopentoxy.

-3
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Thuét ngit “alkenyloxy” c6 nghia 13 va bao gdm alkenyl chira it nhat 1 lién két
don cacbon-oxy. Vi du khdng gii han pham vi ciia sang ché c6 thé bao gdm alyloxy,
butenyloxy, pentenyloxy, hexenyloxy, heptenyloxy, octenyloxy, nonenyloxy, hoic

dexenyloxy.

66

Thuét ngit “alkynyloxy” cé nghia 13 va bao gdm alkynyl chtra it nhat 1 lién két
don cacbon-oxy. Vi du khong giéi han pham vi cia sang ché cé thé bao gdm

pentynyloxy, hexynyloxy, heptynyloxy, octynyloxy, nonynyloxy, hodc dexynyloxy.

Thuét ngit “xycloalkoxy” c6 nghia 13 va bao gdm xycloalkyl chia it nhat 1
lién két don cacbon-oxy. Vi du khong giéi han pham vi ciia sang ché c6 thé bao gdm
xyclopropyloxy, xyclobutyloxy, xyclopentyloxy, xyclohexyloxy, xycloheptyloxy,
xyclooctyloxy, xyclodexyloxy, norbornyloxy, hodc bixyclo[2.2.2]octyloxy.

Thuét ngir “xyclohaloalkyl” cé nghia 1 va bao gbm phén tir thé bio hoa mét
vong hoic nhiéu vong chira nguyén tir cacbon, halogen va hydro. Vi dy khong giéi han
pham vi cia sang ché c6 thé bao gbm 1-cloxyclopropyl, 1-cloxyclobutyl, hodc

1-dicloxyclopentyl.

Thuat ngir “xycloalkenyloxy” c6 nghia 13 va bao gdbm xycloalkenyl con chira
lién két don cacbon-oxy. Vi du khong gi6i han pham vi ctia sang ché c6 thé bao gbm
xyclobutenyloxy, xyclopentenyloxy, xyclohexenyloxy, xycloheptenyloxy,

xyclooctenyloxy, xyclodexenyloxy, norbornenyloxy, hodc bixyclo[2.2.2]octenyloxy.

Thuat ngir “alkylthio” c6 nghia 13 vA bao gdm nhém alkyl chira it nhit mot

lién két don cacbon-lwu huynh.

Thuat ngir “haloalkylthio” c6 nghia 12 va bao gdm nhém alkyl chira it nhét

mot lién két don cacbon-luu huynh va nguyén tir halogen.

Thuét ngit “halo” hodc “halogen” c6 nghia 1a va bao gf”)m flo, clo, brom, hoic

1ot.
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Thuat ngit “haloalkyl” c¢6 nghia 13 va bao gébm nhém alkyl dugc thé bang it
nhit mot nguyén tir halogen.

Thuét ngit “haloalkoxy” c6 nghia 13 va bao gdm nhém alkoxy dugc thé bang it

nh4t mot nguyén tir halogen.

'Thut ngit “nguyén tir khic loai” c¢6 nghia 13 va bao gdm nguyén tir luu huynh
(S), oxy (0O), hoac nito (N).

~

Thuat ngit “heteroalkyl” ¢6 nghia 1 va bao gbm alkyl chira it nhét 1 nguyén t
luu huynh (S), oxy (O), hodc nito (N).

Thuét ngit “heteroxyclyl” cé nghia 13 phan tir thé vong ma c6 thé bio hoa hoan
toan, chua bao hoa mot ph?ln hodc chua bao hoa hoan toan, trong do cAu trac vong
chira it nhét mot nguyen tir cacbon va it nhat mdt nguyén tir khéc loai, trong d6 nguyén
tir khac loai nay la nito, luu huynh, hodc oxy. Trong trudng hop 14 luu huynh, nguyén
tr ma cbc’) thé & trang thai oxy hoa khic nhu sulfoxit va sulfon. Vi du vé heteroxyclyl
thom bao gbém, nhung khéng bji giéi han 6, benzofuranyl, benzoisothiazolyl,
benzoisoxazolyl, benzoxazolyl, benzothienyl, benzothiazolyl, xinolinyl, furanyl,
- imidazolyl, indazolyl, indolyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl,
oxadiazolyl, oxazolinyl, oxazolyl, phthalazinyl, pyrazinyl, pyrazolinyl, pyrazolyl,
pyridazinyl, pyridyl, pyrimidinyl, pyrolyl, quinazolinyl, quinolinyl, quinoxalinyl,
tetrazolyl, thiazolinyl, thiazolyl, thienyl, triazinyl, va triazolyl. Vi du vé heteroxyclyl
bdo hoa hoan toan bao gbm, nhung khéng bi gi6i han &, piperazinyl, piperidinyl,
morpholinyl, pyrolidinyl, oxetanyl, tetrahydrofuranyl, tetrahydrothienyl va
tetrahydropyranyl. Vi du vé heteroxyclyl chua bdo hoa mét phin bao gdm, nhung
khéng bi gi6i han &, 1,2,3,4-tetrahydroquinolinyl, 4,5-dihydro-oxazolyl,
4,5-dihydro-1H-pyrazolyl, 4,5-dihydro-isoxazolyl, va 2,3-dihydro-[1,3,4]-oxadiazolyl.

Vi du bo sung bao gom cac nhém cé cong thirc sau:
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thietanyl thietanyl-oxit thietanyl-dioxit.

Thuat ngtr “Iugng hiru hiéu c6 tic dung phong trir vat gdy hai ” ¢6 nghia 1a va
bao gébm mot lwong hoat chit ma tao ra tic dung gay hai cho it nhit mot loai con
tring, trong d6 tdc dung giy hai nay c6 thé bao gdm viéc lam 1&ch véi su phat trién tur

nhién, tiéu diét, diéu chinh, hodc céc tac dung turong tu khac.

Thuat ngr “phong trir” hodc bién thé ngir phap ciia n6 tic 13 va bao gdm viée
diu chinh s6 lugng con tring song hodc diéu chinh s0 trimg c6 thé né ctia con tring,

hodc ca hai viéc nay.

Thuat ngit “tdc dung hiép déng™ hodc bién thé ngit phap cta né c6 nghia 1a va
bao gé)m tac dung cong hop thu duge trong hdn hop cua hai hodc nhidu hoat chét,
trong d6 hoat tinh két hop ctia hai hodc nhiéu hoat chét ndy s& vuot qua tong hoat tinh

ctia mdi hoat chét riéng r&.
Hop chat phong trir vat géy hai

Theo mdt phuong 4n cu thé, ché phim phong trir vat gy hai chira hop chét c6

cong thire I, hoic mubi ding duoc trong nong nghiép bat ky ctia no:

trong do6:
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Ry, Ry, va Ry dc 13p 12 hydro, F, Cl, Br, 1, C;-Cs alkyl dugc thé hogc khong
duoc thé, hoic C;-C¢ haloalkyl dugc thé hodc khong dugc thé, C;-Cyo xycloalkyl, hodc
C;-Cy haloxycloalkyl, C,-C alkenyl, C,-Cs alkynyl, trong d6 mdi nhém Ry, R,, va R,
nay, khi dugc thé, c6 mot hodc nhiéu phén tir thé dwoc chon tir F, CL Br, I, CN, NO,,
C,-Cs alkyl, C,-Cg alkenyl, C,-Cq alkynyl, C;-Cs haloalkyl, C3-C; xycloalkyl, hoic
C3-Cyo haloxycloalkyl, m&i phan tir trong s§ cac phén tir thé nay c6 thé duge thé va c6

thé tily y dugc thé bang Ry;

Rj; 1a hydro, F, Cl, Br, I, CN, NO,, C;-Cs alkyl dugc thé hodc khong duoc thé,
C,-Cg alkenyl dugc thé hoic khong duogc thé, C,-Cg alkynyl, C;-Cs alkoxy dugc thé
hodc khong dugc thé, C;-Cyo xycloalkyl dugc thé hoic khong dugc thé, C;-Cq
haloalkyl duogc thé hodc khong dugc thé, Ce-Cyy aryl duoc thé hodc khong dugce thé,
C1-Cyo heteroxyclyl dugc thé hoic khong dugc thé, OR,,, C(=X)Ry, C(=X1)0Ry,
C(EXDN(R10)2, N(R10)2, N(R10)C(=X1)R10, SR;9, S(O),ORy, hodc R;S(0),R;0, trong
d6 mdi nhom R; ndy, khi dugce thé, c6 mot hodc nhiéu phén ttr thé duoc chon tir F, CI,
Br, I, CN, NO,, C;-C¢ alkyl, C,-Cs alkenyl, C,-C¢ alkynyl, C;-C¢ haloalkyl, C,-Cg
haloalkenyl, C;-Cs haloalkyloxy, C,-C¢ haloalkenyloxy, C3-Cjo xycloalkyl, C;-Cy
xycloalkenyl, C;-C;y haloxycloalkyl, C;-C;o haloxycloalkenyl, OR;,, S(O),OR;o,
Cs-Ca aryl, hodc C,-C, heteroxyclyl, mdi phan tir trong sb cac phén tir thé nay c6 thé
duoc thé, va c6 thé ty ¥ dugc thé bang Ryo;

Rs dugc chon tir hydro, F, Cl, Br, I, CN, NO,, C;-Cs alkyl dugc thé hoic
khong dugc thé, C,-C alkenyl duogc thé hodc khong dugc thé, C;-Cs alkoxy duoc thé
hogc khong duoc thé, C;-Cy, xycloalkyl, C¢-C,y aryl dugc thé hodc khong dugc thé,
C1-Cy heteroxyclyl duge thé hodc khong dugc thé, OR,,, C(E=X)Ryp, C(=X1)0R o,
C(=X1)N(R10)2, N(R10)2, N(R19)C(=X1)R10, S(O)aR10, S(0);0R;0, hodic R;oS(0)aR 10,
trong 6 mdi nhém Rs nay, khi dugc thé, c6 mot hoic nhidu phdn tir thé dwgc chon tir
F, Cl, Br, I, CN, NO,, C;-C; alkyl, C,-Cg alkenyl, C,-C¢ haloalkyl, C,-C¢ haloalkenyl,
C,-Cs haloalkyloxy, C,-Cs haloalkenyloxy, C;-Co xycloalkyl, C3-C;, xycloalkenyl,
Cs3-Cyo haloxycloalkyl, C;-C;o haloxycloalkenyl, OR;q, S(0),ORyq, Cs-Cy aryl, hodic
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C;-Cy heteroxyclyl, mdi phin tir trong sb cac phin tir thé nay c6 thé duge thé, va c6

thé tiy ¥ duoc thé bing Ryo;

Y 1a 1 lién két hogc 1a C,—Cy alkyl dugc thé hodc khong duoc thé, hoic C,-Ce
alkenyl duoc thé hodc khong dugc thé,

Trir truong hop khi Y 12 mot lién két, trong d6 mdi Y, khi dugc thé, c6 mot
hoic nhiéu phén tir thé dugc chon tir hydro, F, Cl, Br, I, CN, NO,, C;-C alkyl, C,-Cy
alkenyl, C;-Cs haloalkyl, CZ-C6 haloalkenyl, C;-Cs haloalkyloxy, hodc C;-Cy,
xycloalkyl; mot cach tily y Y va R; c6 thé duge két ndi trong mot cdu tric vong,
trong d6 mot cach tlly ¥ ciu tric nay c6 thd ¢6 mot hoic nhidu nguyén tir khac loai

dugc chon tir O, S, hodc N, trong cAu tric vong lién KétY va Ry;

R duge chon tir hydro, C;-Cs alkyl dugc thé hodc khong duge thé, C,-Cq
alkenyl dugc thé hoic khong dugc thé, C,-Cg alkynyl duoc thé hodic khéng duoc thé,
C;-Cyo xycloalkyl dugc thé hodc khong dugc thé, Cs-Cyg aryl duoc thé hoic khong
dugc thé, C1-Cyp heteroxyclyl duge thé hodc khéng dugc thé, C;-Cs alkyl C¢-Cyy aryl
(trong d6 alkyl va aryl ¢ thé doc 1ap duogc thé hodc khéng duge thé), C,-Cg
alkyl-(C3-Cyy xyclohaloalkyl) trong d6 alkyl va xyclohaloalkyl c6 thé doc 1ap duogc thé
hodc khong duoc thé, hoic Ci-Cs alkyl-(Cs-Cyy xycloalkyl) trong dé alkyl va
xycloalkyl cé thé doc 1ap duoc thé hoac khong dugc thé, trong 6 mdi R, khi duge
thé, ¢6 mét hogc nhiéu phan tir thé dugc chon tir F, Cl, Br, I, CN, NO,, C;-Cs alkyl,
C,-Cs alkenyl, C,-Cq alkynyl, C;-Cg haloalkyl, C;-Cg alkoxy, C,-Cg haloalkenyl, C;-Cs
haloalkyloxy, C,-C¢ haloalkenyloxy, C3-Cyo xycloalkyl, C5-Cyq xycloalkenyl, C;-C;,
haloxycloalkyl, C3-Cj, haloxycloalkenyl, OR;o, S(0),ORjo, Cs-Cyo aryl, C;-Cao
Heteroxyclyl, hogc Ry aryl, mdi phan tir trong sb cac phan tir thé nay c6 thé duge thé,

va c6 thé tly ¥ duge thé bing Ry;
R7 l1a Rg hOéC RgS(O)nRg,

Rg 13 C,-Cy; alkenyl dugce thé hodc khong duge thé, C;-Cy, alkyl duge thé
hogc khong dugc thé, Cs-Cig xycloalkyl duge thé hogc khong dugc thé, hodc C,-Cio
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heteroxyclyl duoc thé hoic khong dugc thé, trong d6 mdi nhém Rg nay, khi dugc thé,
c6 mot hodc nhiéu phén ttr thé duge chon tir F, Cl, Br, I, C;-Cs alkyl, C,-Cg alkenyl,
C1-Cs haloalkyl, C3-Cyy xycloalkyl, C;-C;o haloxycloalkyl, OR;y, S(O).R;0, Cs-Cao
aryl, hodc C;-Cy heteroxyclyl, mdi phén tir trong sb céc phén tir thé ndy cé thé duge

thé, va c6 thé tiry ¥ dugce thé bing R,y;

Ry 12 duge chon tir hydro, C;-Cy alkyl dugc thé hodc khong dugc thé, C,-Cq

alkenyl duoc thé hoic khong dugc thé, C;-Cs alkoxy dugc thé hodc khong duoc thé,
| C3-Cy xycloalkyl duge thé hoic khéng dugc thé, haloalkyl duoc thé hoic khong dugc
thé, C;-Cyp haloxycloalkyl dugc thé hoic khong dugc thé, C;-Cyp xycloalkenyl dugce
thé hogic khong dugc thé, Cs-Cyy aryl duge thé hodic khong duge thé, hodc C-Cyy
heteroxyclyl duoc thé hodc khong dugc thé, trong d6 moi nhém Ry nay, khi dugc thé,
. c6:mdt hogc nhiéu phn tir thé dugc chon tir F, C, Br, I, CN, NO,, C,-Cj alkyl, C,-Cq
~ alkenyl, C,-C¢ alkynyl, C;-Cs haloalkyl, C,-C¢ haloalkenyl, C,-C¢ haloalkynyl, C;-C
haloalkyloxy, C,-Cs haloalkenyloxy, C;-C;o xycloalkyl, C;-Cy xycloalkenyl, C5-C;q
- haloxycloalkyl, C;-C,o haloxycloalkenyl, oxo, ORjy, S(O),R;o, Ce-Coo aryl, hoac
C;-Cy heteroxyclyl, mdi phan tir trong s cac phan tir thé nay c6 thé duoc thé, va cé

thé tuy y dugc thé béng Rio;

Rjo 1a dugc chon tir hydro, CN, C;-Cy alkyl dugc thé hoac khong dugc thé,
C,-Cy alkenyl dugc thé hodc khong duoc thé, C;-Cg alkoxy dugc thé hoic khong dugc
thé, C,-C¢ alkenyloxy duoc thé hoac khong dugc thé, C;5-Cyp xycloalkyl dugce thé hodc
khong duge thé, C;-Cy xycloalkenyl dugc thé hoic khong dugc thé, Cg-Cyyg aryl dugc
thé hoac khong dugc thé, C;-Cyo heteroxyclyl duogc thé hodc khong duoc thé,
S(0),C1-Cs alkyl dugc thé hodc khéng duge thé, hodc N(C,-Cealkyl), duge thé hodc
khong dugc thé, trong d6 mdi nhém R, nay, khi dugc thé, co mdt hodc nhiéu ph?m tr
thé duoc chon tir F, Cl, Br, I, CN, NO,, C;-Cs alkyl, C,-C¢ alkenyl, C;-C¢ haloalkyl,
Cy-Cs haloalkenyl, C;-C¢ haloalkyloxy, C,-Cs haloalkenyloxy, C;-C; xycloalkyl,
C5-Cyo xycloalkenyl, C;-Cyo haloxycloalkyl, C;-C;, haloxycloalkenyl, OC;-Cs alkyl,
OC,;-C¢ haloalkyl, S(0),C;-Cgalkyl, S(0),0C;-Cs alkyl, Cs-Cyy aryl, hoiic C;-C,q
heteroxyclyl;
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Q va X, doc 1ap 1a oxy (O) hoac Iuu huynh (S);

nla o0, 1, hodc 2; va

Z 1a N hoac C-R;,

Theo phuong 4n khéac, Ry, R, va R4 12 hydro.

Theo phuong 4n khac, R; 13 hydro, F, Cl, Br, hoic I, t&t hon 14 hydro hogc F.

Theo phuong 4n khéac, Rs 1a dugc chon tir F, Cl, Br, I, hodc C;-Cq alkyl khong
dugc thé, tét hon 13, Cl hodc CHs.

Theo phuong &n khac, Y-C=C-R4 13 H,C=CH hoédc CH(CH;)C=CH.

Theo phuong én khéac, R; 13 (C;-Cg)alkylS(O),(C,-Cg)alkyl,
(C1-C)alkylS(O)n(Ci-Ce)haloalkyl, hodc (C;-Cs)alkylS(O)n(C;-Ce)alkyl(Cs-Cy)-
haloxycloalkyl.

Q va X, doc 14p 1a oxy (O).
nla 0 hoac 1.
Z1aC-R;,

Theo mdt phuong an, hop chét c6 cong thire I (trong d6 Y 1a C,—Cy alkyl dugc
thé hoic khong dugc thé, hodc C,-Cg alkenyl dugc thé hodc khong dugc thé) c6 thé

dugc diéu ché nhu duoc thé hién trong So @6 1.

-10-
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Trong buéc a clia So dd 1, hop chét tert-butoxy carbamat c6 cong thire 1-1
(dugc diéu ché nhu dugc md ta trong Coéng bd don PCT sé WO 2010/129497A1) ¢
thé dugc xir Iy bang bazo trong dung mdi khong sinh proton & nhiét d6 ndm trong
khoang tir -78°C dén 120°C, tiép theo cho phan tmg véi hop chét &i dién tir c6 cong
thirc 1-2, trong d6 LG (Leaving Group: nhém rdi chuyén) c6 thé 1a halogen, nhu Cl,
Br va I, hodc alkyl hodc aryl sulfonat, va trong d6 I 1a C—Cq alkyl dugc thé hoac
khong dugc thé, hoic C,-Cq alkenyl dugc thé hoac khong dugc thé, dé thu duge hop
chat thiazol c6 cong thie 1-3. Vi du khong giGi han pham vi ciia sang ché vé dung moéi
khong sinh proton thich hgp c6 thé bao gdm N,N-dimetylformamit (DMF),
tetrahydrofuran (THF), dioxan, dimetylsulfoxit (DMSO), diglym, monoglym, hodc
N-metylpyrolidinon (NMP). Vi du khong gi6i han pham vi ctia sang ché vé bazo thich
hop c6 thé bao gdm natri hydrua, kali fert-butoxit, chit phan tmg alkyl lithi nhu

tert-Buli, n-BuLi va alkylmagie halogenua, hodc c4c hydrua kim loai khac.

Trong budc b cia So @6 1, hop chit thiazol c6 cong thirc 1-3 ¢ thé duge cho
phan mg véi axit, nhu hydro clorua (HCI), trong dung mdi, nhu dioxan, dé thu dugc

mudi twong tmg nhu mudi HCI c¢6 cong thirc 1-4. Vi du khong giéi han pham vi cia
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sang ché vé axit thich hop khac c6 thé bao gdm axit trifloaxetic (TFA), hydro bromua
(HBr), hodc cac axit khoang nhu axit sulfuric (H,SOy).

Trong budc ¢ cia So dd 1, amin c¢6 cong thirc 1-4 c¢6 thé duoc xir ly bang
clorua axit hodc axit anhydrua cé cong thtc I véi su cd mat ciia bazo, nhu trietylamin,
hodc N,N’-4-dimetylaminopyridin (DMAP) trong dung moéi khéng sinh proton, nhur
metylen clorua (CH,CL,), & nhiét do nim trong khoang tir -80°C dn 100°C dé thu
dugc hop chit twong tng c6 cong thie (I). Vi du khéng gi6i han pham vi ciia sang ché
vé bazo thich hop khac c¢6 thé bao gdm bazo Hiinig, hydrua kim loai, hodc hydroxit

kiém.

Theo c4ch khéc, trong buéce ¢ ciia So dd 1, hop chét thiazol c6 cong thirc 1-4
c¢6 thé dugc xir Iy bang hop chét axit 1-5, trong d6 X 13 OH, v6i sy ¢6 mit cla tac
nhan két hop amit, nhu 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydrociorua
(EDC), dixyclohexyl carbodiimit (DCC) hodc diisopropyl carbodiimit (DIC), va bazo,
nhu DMAP hogc trietylamin, trong dung moi khong sinh proton, nhu CH,Cl, hodc
DMF, dé thu dugc hop chét ¢6 cong thirc L.

Theo mdt phuong 4n, hop chét ¢é cong thirc 2-6 (trong d6 Z 1a N, CH hodc
CF, Rs 13 metyl hodc Cl, va Rq 13 hydro hodc metyl, n' 13 1 hodc 2) c6 thé dugc diéu
ché nhu dugc thé hién trong So dd 2.
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Hop chit tert-butoxy carbamat c6 cong thirc (2-1) c6 thé duge didu ché nhu
dirq’cinc‘) ta trong Cong bd don PCT s WO 2010/129497A1, trong d6 Z 1a CF, Rs 1a
~ metyl hoic Cl. Hop chét tert-butoxy carbamat c6 cong thire (2-1) ¢6 th dugc didu ché
nhu dugc md ta trong Cong bb don PCT s WO 2010/129497A1, trong d6 Z 13 CH va
Rs 12 metyl. Hop chat tert-butoxy carbamat c6 cong thirc (2-1) c¢6 thd dugc didu ché
_ theo So dd 4, trong d6 Z 13 CH va R 1a CL. Hop chét tert-butoxy carbamat c6 cong
thirc (2-1) c6 thé dugc didu ché nhu dugc md ta trong Coéng bd don PCT sb
WO 2010/129497A1, trong d6 Z 1a N va Rs 14 metyl. Hop chét tert-butoxy carbamat
c¢6 cong thirc (2-1) c¢6 thé duge didu ché nhu duge mod ta trong Cong bd don PCT sb
WO 2010/129497A1 hoic So dd 4, trong d6 Z 1a N va Rs 13 CL.

Trong budc a ciia So dd 2, 1 duwong luong ciia hop chét tert-butoxy carbamat
c6 cong thirc (2-1) (Z =N, CH, hoic CF; Rs = Me hoic Cl) c6 thé dugc xit ly béng
bazo, nhu natri hydrua (tir 0,9 duong lugng dén 1,2 duwong luong), trong dung moéi
khong sinh proton, nhu DMF (& ndng d6 nam trong khoang tir 0,01M dén 4M), & nhiét
d6 ndm trong khoang tir -78°C dén 120°C, rdi thém tiép hop chit 4i dién tir c6 cong
thirc (2-2), trong d6 R 14 hydro hogc metyl (tir 0,9 dwong luong dén 4 dwong lugng),
va trong d6 LG c6 thé 1a halogen, nhu Cl, Br va I, hodc mesylat hodc nhom roi chuyén
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khéc, dé thu duogc hop chit amit ¢6 cong thire (2-3) (Z = N, CH, hodc CF; Rs = Me
hodc Cl; Rg = H hodc Me). Vi du khong gii han pham vi cta sang ché vé& dung moéi
thich hop khéc ¢o thé bao gﬁ”)m THF, dioxan, DMSO, diglym, monoglym, hoac NMP.
Vi du khong gi6i han pham vi cta sang ché vé bazo thich hop khéc c6 thé bao gbm
kali fert-butoxit, chdt phan ung alkyl lithi nhu fert-BuLi, n-BuLi, alkyl magie

halogenua, hodc cac hydrua kim loai khac.

Trong buéc b ciia So db 2, 1 dwong lugng ctia hop chét amit ¢6 cong thic (2-
3) (Z = N hodc CH hodc CF; Rs=Me hodc Cl; R¢ = H hodc Me) co thé duoc xu ly
bang axit nhu HCI (tir 1 mol dwong luwong dén 100 mol dwong lugng) trong dung moi
nhu dioxan (& ndng do nim trong khoang tir 0,001M dén 10M) dé thu dugc mudi HCI
tuong ung c6 cdng thirc (2-4) (Z = N, CH, hodc CF; Rs = Me hodc Cl; R¢ = H hodc
Me). Vi du khong gidi han pham vi cia sang ché vé axit thich hop khac c6 thé bao
géln TFA, HBr, hodc céc axit khodng nhu H,SO,4. Pugce uu tién néu mudi HCI ¢6 cdng
thirc (2-4) ¢6 thé 14 bazo tu do va amin thu dugc nay c6 thé 1a thich hop dé tién hanh

cac bude phan tng hoa hoc tiép theo.

Trong budc ¢ cia So dd 2, mubi HCI (D) (Z= N, CH, hoic CF; Rs= Me hoic
Cl, R¢ = H hoiic Me) c6 thé duoc xir Iy bang khoang 1 dwong luong dén 4 * hop chét
c6 cong thuc 2-5, trong d6 x 1a Cl, véi sy ¢6 mat ciia bazo nhu trietylamin (tir 2 duong
luong dén 10 dwong luong) trong dung mdi khéng sinh proton nhw CH,Cl, (¢ ndng do
nim trong khoang tir 0,001M dén 5M) & nhiét @6 nim trong khoang tir -80°C dén
100°C dé thu duoc hop chit amit twong tng ¢ cong thire (2-6). Vi du khong gioi han
pham vi ctia sang ché vé& bazo thich hop khéc c6 thé bao gdm bazo Hiinig, hydrua kim

loai, hodc hydroxit kim loai.

Theo mot phuong én, hop chét c6 cdng thire I ¢6 thé duge diu ché nhu duoc

thé hién trong So dd 3.
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Trong buéc a ciia So d6 3, hop chit sulfoxit hodc sulfon c6 cong thirc 3-1 (Z =
N, CH, hodc CF; Rs = Me hodc CI; Rs = Me hodc H; n = 1 hodc 2; n' = 1 hoic 2) ¢6
thé dugc didu ché biang cach cho 1 duong lugng ciia hop chit sulfua tuong ung co
cong thiac 2-6 (Z = N, CH, hodc CF; Rs = Me hodc Cl, n' = 1 ho#c 2) phan Ung véi
khoang 1 dwong lugng hoic tir 2,0 dén 2,5 dwong lwong, mot cach trong Gng, ciia chét
oxy hoa nhu NaBOj;-4H,0 trong dung méi nhu axit axetic (& ndng do nim trong
khoang tir 0,001M dén 2M) & nhiét d6 nim trong khoang tir -20°C dén 120°C nhur
dugc mb ta trong Cong bd don PCT sé WO 2010/129497A1.

Trong budce ¢ ciia So dd 3, hop chit amit ¢o cong thtc 2-6 (Z = N, CH, hoac
CF; Rs = Me hoidc Cl, Rg = H hoic Me; n' =1, 2) ¢6 thé dugc chuyén héa thanh hop
chét thioamit twrong tmg ¢6 cong thirc 3-2 (Z = N, CH hodc CF; Rs = Me hoiic Cl, Rg=
H hodc Me; n' = 1 hoic 2) bang cach cho phan tGng véi ngudn luu huynh nhu chét

phan tng Lawesson (tir 1 duong lugng dén 10 dwong luong) véi su c6 mit clia dung

-15-



26592

moi nhu diglym (& ndng d6 nim trong khoang tir 0,001M dén 5M) & nhiét do nim
trong khoang tir -20°C dén 200°C

Theo cach khéc, nhu dugce thé hién trong buéce b cia So dd 3, sulfoxit hogdc
sulfon c6 cong thirc 3-1 (Z = N, CH, hodc CF; Rs = Me hodc Cl , Rg=H, Me; n =1
hodc 2; n’ = 1 hogc 2) c6 thé dugc xir ly bang ngudn luu huynh nhu chét phan tGng
Lawesson (tir 1 duong lugng dén 10 duwong luong) véi su co6 mit cta dung mdi nhu
diglym (& ndng d6 nim trong khoang tir 0,001M dén 5M) & nhiét d6 nim trong
khoang tir tir -20°C dén 200°C dé thu dugc hop chét thioamit ¢ cong thic 3-3 (Z = N,
CH, hodc CF; Rs = Me hodc Cl, R¢=H hoac Me; n=1 hoac 2; n' = 1 hoac 2).

Theo mdt phuong an, hop chit ¢6 cong thirc I ¢6 thé duoc diéu ché nhu duoc

thé hién trong So do 4.
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Trong buéc a ciia So dd 4, hop chét thiazol c6 cong thirc C1 ¢6 thé duoc diéu

ché bang cach cho hop chit thiazol c6 cong thie CO phan Umg véi tac nhan clo hoa

nhu N-closucxinimit trong dung méi, nhu axetonitril & nhiét ¢ nim khoang 65°C.

Trong budce b ciia So 46 4, mdt trong s6 cac nhom bao v& Boc ctia hgp chat ¢6

cong thire C1 ¢6 thé duge loai bo bang cach xir Iy bang axit nhu axit trifloaxetic (TFA)

trong dung méi phén cuc khong sinh proton nhu CH,Cl, & nhiét & mdi truong dé thu

dugc hop chét thiazol c6 cong thirc C2.

Trong buéc ¢ ciia So dd 4, hop chét thiazol co cdng thire C3 ¢6 thé dugc diéu

ché bang cach cho hgp chit carbamat dugc bao vé N-Boc ¢6 cong thic C2 trong dung

moi phan cuc khong sinh proton nhu DMF phén tmg v6i bazo nhu natri hydrua va tiép
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theo 13 hop chit 4i dién t& nhu 3-bromoprop-1-yn, & nhiét d6 nim trong khoang tir
-20°C dén 50°C.

Trong budc d ciia So d6 4, nhém bao vé Boc cia thiazol hop chit c6 cong
thirc C3 ¢6 thé duge loai bé bing cach xir Iy bang dung dich axit manh nhu dung dich
axit clohydric trong dioxan d& thu dugc mudi trong tng nhu mubi HCI, cia hop chét

4-clo-N-(prop-2-yn-1-yl)-2-(pyridin-3-yl) thiazol-5-amin c6 cong thirc (C-4).

Trong buéc e cua So dd 4, hop chdt mudi HCl cua
4-clo-N-(prop-2-yn-1-y1)-2-(pyridin-3-yl) thiazol-5-amin c6 cdng thirc (C-4) cé thé
dugc cho phidn Ung véi 3-(metylthio)propanoyl clorua trong dung mdi nhu
tetrahydrofuran (THF) véi sy c¢6 mat ciia bazo nhu DMAP, & nhiét do nim trong
khoang tir -20°C dén 60°C, dé thu dugc hop chat ¢6 cong thirc (IA).

Theo mot phuong an, hop chét c6 cong thic I c6 thé duge didu ché nhu dugc

thé hién trong So dd 5.
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Trong buéc a ctia So dd 5, hop chit axit ¢6 cong thirc 5-1 (trong d6 Rs 1a Me
hoic Cl) c¢6 thé dugc xir Iy bing diphenylphosphoryl azit (DPPA) va bazo nhu
trietylamin trong dung moi khong sinh proton, nhu toluen, & nhiét do trong phong dé
thu dugc hop chét axylazit tuong Umg c6 cong thuc 5-2. Trong budc b cia So dd 3,
axyl azit c6 cong thirc 5-2 c¢6 thé dugc dun néng dén khoang 100°C véi su c6 mit cua
rwou, nhur tert-butanol, d&é thu duge hop chit tert-butyl carbamat tuong ng c6 cong
thirc 5-3. Trong budc ¢ ciia So dd 5, tert-butyl carbamat c6 cdng thirc 5-3 ¢ thé duge
xir 1y bang bazo trong dung moi khong sinh proton & nhiét d6 nim trong khoang tir
-78°C dén 120°C, tiép theo cho phan tmg véi hop chat i dién tir c6 cong thirc 1-2,
trong d6 LG c6 thé 1a halogen, nhu Cl, Br va I, hogc alkyl hoic aryl sulfonat, dé thu
dugc hop chét thiazol ¢ cong thitc 5-4. Vi du khong gi6i han pham vi ciia séng ché vé
dung mdi khéng sinh proton thich hgp c6 thé bao gdm N,N-dimetylformamit (DMF),
tetrahydrofuran (THF), dioxan, dimetylsulfoxit (DMSO), diglym, monoglym, hoic
N-metylpyrolidinon (NMP). Vi du khong gi6i han pham vi ciia sang ché vé bazo thich
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hop c6 thé bao gdm natri hydrua, kali terz-butoxit, chét phén ung alkyl lithi nhu
tert-BuLi, n-BuLi va alkylmagie halogenua, hodc cic hydrua kim loai khac. Trong
bude d ctia So dd 5, hop chét thiazol ¢6 cong thic 5-4, trong d6 RS va R6 1a nhu duoc
x4c dinh & trén, c6 thé dugc dé phan tmg vé6i axit boronic co cong thue 5-5, trong d6
Z, R1, R2 va R4 1a nhu duoc xé4c dinh & trén trong cac didu kién phan tmg két hop
Suzuki, dé thu duogc hop chit thiazol ¢ cong thirc 1-3.

Mudi cong axit duge chip nhan phong trir vat gy hai, ddn xuit mubi, solvat,
dan xuét este, dang da hinh, chit ddng vi, chit chup cam quang va chét ddng phin 1ap
thé:

Theo mot s6 phuong 4n, hop chit ¢6 cong thirc I ¢6 thd duoc didu ché thanh
mudi cong axit duge chip nhan v& mit phong trir vat gdy hai. Vi du khéng giéi han
pham vi ctia sing ché 13, nhém chirc amin c6 thé tao ra mudi véi clohydric,
bromhydric, sulfuric, phosphoric, axetic, benzoic, xitric, malonic, salixylic, malic,
fumaric, oxalic, suxcinic, tartric, lactic, gluconic, ascorbic, maleic, aspartic,
benzensulfonic, metansulfonic, etansulfonic, hydroxymetansulfonic,
hydroxyetansulfonic, va axit trifloaxetic. Ngoai ra, vi du khong gidi han pham vi ctia
sang ché 13, nhém chire axit ¢6 thé tao ra mudi g6m cac mubi c6 ngudn gbc tir kim loai
kiém hozc kim loai kiém thd va cac mudi co ngudn gdc tir amoniac va amin. Vi dy vé

cation dugc uu tién bao gdm natri, kali, va magie.

Theo mot s& phuong 4n, hop chét c6 cong thie I c6 thé duoc didu ché thanh
dan xudt mudi. Vi du khong giéi han pham vi ciia sang ché 13, din xult mudi c6 thé
dugc diéu ché biang cach cho bazo tw do tiép xuc v4i luong vira du cia axit mong
mubn dé tao ra mubi. Bazo trr do c6 thé duogc tai tao b%lng cach xtr ly mubi b%mg dung
dich nudc bazo lodng thich hgp nhu dung dich nudc natri hydroxit lodng (NaOH), kali
cacbonat, amoniac, va natri bicacbonat. Vi du, trong nhiéu truong hop, thudc phong
trir vat gdy hai, nhu 2,4-D, dugc tao ra tan nhiéu trong nudc hon béng cach chuyén hoéa

n6 thanh dang muoi dimetylamin ctia no.

-20-



26592

Theo phuong 4n khac, hop chat c¢6 cong thuc I ¢6 thé duge diéu ché thanh
phtc chét én dinh vé6i dung méi, nhu phirc chit ma van con nguyén ven sau khi dung
moi khong tao phirc duge loai bd. Cac phirc chat nay thudng duge g0i 1a “solvat”. Tuy

nhién, dic biét mong mubn 13 tao thanh hydrat 6n dinh vé6i nuée duéi dang dung méi.

Theo mét sé phuong 4n, hop chét c¢6 cong thuc I ¢6 thd dugc tao thanh din
xudt este. Cac din xudt este nay tiép theo c6 thé dugc st dung theo céch tuong tu nhu

cach ma sang ché dugc mo ta trong tai liéu nay.

Theo mét s6 phuong 4n, hop chit c6 cong thirc I c6 thé dugc tao ra duéi dang
tinh thé da hinh khéc nhau. Dang da hinh 13 quan trong trong viéc phét trién nganh
noéng hoa do céc da hinh tinh thé hoidc cu tric tinh thé khac nhau ciia cung mot phan

tir c6 thé c6 cac dic tinh 1y hoc va tinh ning sinh hoc khéc biét rt 16n.

Theo phuong 4n khéc, hop chét c¢6 cong thuc I c6 thé duge tao ra cung voi
chét dong vi khac nhau. Pic biét quan trong 13 c4c phan tir ndy c6 *H (con duge biét 13

deuteri) thay cho 'H.

Theo mét sé phuong an, hop chit c6 cdng thirc I ¢6 thé dugc tao ra bing cac
chit chup cam quang khac nhau. Dic biét quan trong 13 c4c phan tir nay c6 *C hodc
14

C.

Theo mot s6 phuong 4n, hop chét co cong thirc I con c6 thé ton tai dudi dang
mot hodc nhiéu chit dong phan I4p thé. Do d6, mot sb phan tir nhét dinh ¢6 thé dugc
tao ra dudi dang hdn hop raxemic. Chuyén gia trong linh vuc k¥ thuat nay biét r5 ring,
mdt chit ddng phan 14p thé c6 thé c6 hoat tinh cao hon chit ddng phan 1ap thé khac.
Mai chit déng phan lap thé c6 thé thu duoc bang cac quy trinh téng hop chon loc d3
biét, bing cac quy trinh téng hop thong thudng bing cach st dung chét ban diu da
dugc phan giai, hodc bang cac quy trinh phén giai thong thudng. Mot sd phén tir duge
md ta trong sang ché ndy c6 thé ton tai duci dang 2 hozc nhiéu chét ddng phén. Cac
chat ddng phan khac nhau bao gdm chét ddng phén di hinh, chét déng phén khong dbi

quang, va chit ddng phan dbi anh. Do do, cac phén tr dugc md ta trong sang ché nay
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bao gdm chét ddng phan di hinh, hdn hop raxemic, mdi chit ddng phan 14p thé riéng
biét, va hdn hop c6 hoat tinh quay quang. Chuyén gia trong linh vire k¥ thuét nay biét
16 ring, mot chit ddng phén c6 thé c6 hoat tinh cao hon chit dong phan khac. CAu tric
dugc mo ta trong sang ché niy c6 thé duoc thé hién bing hinh v& duéi dang duy nhét
mot dang di hinh & cho 13 rang, nhung nhim dé chi tit ca cac dang di hinh ctia phin
tu.

Ché pham phong trir vat gay hai:

Theo mdt phuong 4n cu thé, ché phim phong trir vat gay hai chira hop chét c6

cong thire I, hoic mudi ding duoc trong nong nghiép bét ky ctia no.

Theo mét sé phuong 4n, ché phdm phong trir vét gy hai chira hop chét c6
cong thirc I hozic mudi ding duoc trong ndng nghiép bit ky ciia né, va chit mang tro

dung dugc trong nong nghiép (vi dy, chit mang rén, hojic chit mang 16ng).

Theo mot phuong 4n, ché phdm phong trir vét gdy hai con c6 thé chira it nhét
mot chat phu tro dugc chon tir chit hoat dong bé mit, chit 1am 6n dinh, tac nhan gay
noén, tac nhan giy phan i, tac nhan chéng tao bot, tic nhan tao 4m, tdc nhan gdy phéan

tan, tac nhan gan két, chat mau hoac chat don.

Theo mot sé phuong 4n, ché phdm phong trir vat gay hai c6 thé & dang chét
rin. Vi du khéng gi6i han pham vi cia sang ché vé dang chét rin co6 thé bao gbm ché

phim dang bot, ché phdm dang bui hodc ché phim dang vién cém.

Theo phwong 4n khéc, ché phim phong trir vét gay hai c6 thé & dang ché phim
long. Vi du vé dang 16ng c6 thé bao gdm, nhung khong chi giéi han &, thé phén tén,

7 thé huyén phu, thé nhii trong hoic dung dich trong chat mang léng thich hop.

Theo phuong 4n khéc, ché pham phong trir vét gy hai c6 thé & dang thé phan
tan 16ng, trong d6 hop chét c6 cong thirc I ¢6 thé dugc phan tan trong nudc hodc chét

mang 18ng thich hgp trong ndng nghiép khac.
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Theo phuong 4n wu tién khéc nita, ché phim phong trir vt gy hai c6 thé &
dang dung dich trong dung méi hitu co thich hgp. Theo mét phuong 4n, ddu dang phun
mu, diu nay duoc sir dung rong rii trong héa nong hoc, ¢6 thé dugc st dung 1am dung

mdi hiru co cho ché phdm phong trir vét gay hai.

Ché phim phong trir vat gy hai c6 thé dugc st dung két hop (nhu, trong hon
hop ché phém, hodc dung dﬁ‘)ng tho1 hodc lién tuc) voi mot hodc nhiéu hop chét c6 tac
dung trir nhén gay hai, trir tio, trir chim gy hai, diét vi khudn, diét nim, diét co, diét

~cOn trung, trr bc gay hai, diét giun tron, di€t loai gdm nham, va/hodc diét virut.

Ngoai ra, ché phidm phong trir vt gay hai c6 thé duge sir dung két hop (nhu,
trong hdn hop ché phim, hoic ding dbng thdi hodc lién tuc) véi mot hodc nhiéu hop
chit ma 13 chét gdy ngan an, chét xua dudi chim, chét gdy vO sinh, chéit an toan diét co,
chét din du coOn trung, chit xua dudi con trung, chit xua dudi dong vat co vu, chét can
tr¢ giao phéi, chét kich thich thuc vat, chét diéu chinh tdng trudng thuc vat, va/hoic

chét hiép dong.

Vi du khong gi6i han pham vi ctia sang ché vé thubc diét con tring ma c6 thé
duoc sir dung két hop véi hop chét ¢ cong thirc I ¢6 thé bao gdm 1,2-diclopropan,
abamectin, axephat, axetamiprid, axetion, axetoprol, acrinatrin, acrylonitril, alanycarb,
aldicarb, aldoxycarb, aldrin, aletrin, alosamidin, alyxycarb, alpha-xypermetrin,
alpha-ecdyson, o/p/m-endosulfan, amidithion, aminocarb, amiton, amiton oxalat,
amitraz, anabasin, athidathion, azadirachtin, azametiphos, azinphos-etyl,
azinphos-metyl, azothoat, bari hexaflosilicat, bartrin, bendiocarb, benfuracarb,
bensultap, beta-xyflutrin, zeta-xypermetrin, bifentrin, bioaletrin, bioetanometrin,
biopermetrin, bistrifluron, borax, axit boric, bromfenvinfos, bromoxyclen,
bromo-DDT, bromophos, bromophos-etyl, bufencarb, buprofezin, butacarb,
butathiofos, butocarboxim, butonat, butoxycarboxim, cadusafos, canxi arsenat, canxi
polysulfua, campheclo, carbanolat, carbaryl, carbofuran, cacbon disulfua, cacbon
tetraclorua, carbophenothion, carbosulfan, cartap, cartap hydroclorua, clorantraniliprol,

clobixyclen, clodan, clodecon, clodimeform, clodimeform hydroclorua, cloetoxyfos,
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clofenapyr, clofenvinphos, clofluazuron, clomephos, Clorofom, clopicrin, clophoxim,
cloprazophos, clopyrifos, clopyrifos-metyl, clothiophos, cromafenozit, xinerin I,
xinerin II, xinerin, cismetrin, cloetocarb, closantel, clotianidin, déng axetoarsenit, déng
arsenat, df‘mg naphtenat, df‘)ng olat, coumaphos, coumithoat, crotamiton, crotoxyphos,
crufomat, cryolit, xyanofenphos, xyanophos, xyanthoat, xyantraniliprol, xycletrin,
xycloprotrin, xyflutrin, xyhalotrin, xypermetrin, xyphenotrin, xyromazin, xythioat,
DDT, decarbofuran, deltametrin, demephion, demephion-O, demephion-S, demeton,
demeton-metyl, demeton-O, demeton-O-metyl, demeton-S, demeton-S-metyl,
demeton- S -metylsulphon, diafenthiuron, dialifos, dit chira tao silic, diazinon,
dicapthon, diclofenthion, diclovos, dicresyl, dicrotophos, dixyclanil, dieldrin,
diflubenzuron, dilor, dimeflutrin, dimefox, dimetan, dimetoat, dimetrin,
dimetylvinphos, dimetilan, dinex, dinex-diclexin, dinoprop, dinosam, dinotefuran,
diofenolan, dioxabenzofos, dicxacarb, dioxathion, disulfoton, dithicrofos, d-limonen,
DNOC, DNOC-amoni, DNOC-kali, DNOC-natri, doramectin, ecdysteron, emamectin,
emamectin benzoat, EMPC, empentrin, endosulfan, endothion, endrin, EPN,
epofenonan, eprinomectin, esdépalétrin, esfenvalerat, etaphos, etiofencarb, etion,
etiprol, etoat-metyl, etoprophos, etyl format, etyl-DDD, etylen dibromua, etylen
diclorua, etylen oxit, etofenprox, etrimfos, EXD, famphur, fenamiphos, fenazaflor,
fenclophos, fenetacarb, fenflutrin, fenitrothion, fenobucarb, fenoxacrim, fenoxycarb,
fenpiritrin, fenpropatrin, fensulfothion, fenthion, fenthion-etyl, fenvalerat, fipronil,
flonicamid, flubendiamit (chat ddng phan d3 dugc phén giai thém cda no), flucofuron,
fluxycloxuron, fluxytrinat, flufenerim, flufenoxuron, flufenprox, fluvalinat, fonofos,
formetanat, formetanat hydroclorua, formothion, formparanat, formparanat
hydroclorua, fosmetilan, fospirat, fosthietan, fufenozit, furathiocarb, furetrin,
gama-xyhalotrin, gama-HCH, halfenprox, halofenozit, HCH, HEOD, heptaclo,
heptenophos, heterophos, hexaflumuron, HHDN, hydrametylnon, hydro xyanua,
hydropren, hyquincarb, imidacloprid, imiprotrin, indoxacarb, iodometan, IPSP,
isazofos, isobenzan, isocarbophos, isodrin, isofenphos, isofenphos-metyl, isoprocarb,
isoprothiolan, isothioat, isoxathion, ivermectin, jasmolin I, jasmolin II, jodfenphos,

hormon kich sau non I, hormon kich sau non II, hormon kich sau non III, kelevan,
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kinopren, lambda-xyhalotrin, chi arsenat, lepimectin, leptophos, lindan, lirimfos,
lufenuron, lythidathion, malathion, malonoben, mazidox, mecarbam, mecarphon,
menazon, meperflutrin, mephosfolan, thiy ngdn (1) clorua, mesulfenfos,
metaflumizon, metacrifos, metamidophos, metidathion, metiocarb, metocrotophos,
metomyl, metopren, metotrin, metoxyclo, metoxyfenozit, metyl bromua, metyl
isothioxyanat, metylclorofom, metylen clorua, metoflutrin, metolcarb, metoxadiazon,
mevinphos, mexacarbat, milbemectin, milbemyxin oxim, mipafox, mirex, molosultap,
monocrotophos, monomehypo, monosultap, morphothion, moxitctin, naftalofos, thudc
diét con trung, naphtalen, nicotin, nifluridit, nitenpyram, nitiazin, nitrilacarb,
novaluron, noviflumuron, ometoat, oxamyl, oxydemeton-metyl, oxydeprofos,
oxydisulfoton, para-diclobenzen, parathion, parathion-metyl, penfluron,
pentaclophenol, permetrin, phenkapton, phenotrin, phenthoat, phorat, phosalon,
phosfolan, phosmet, phosniclo, phosphamidon, phosphin, phoxim, phoxim-metyl,
pirimetaphos, pirimicarb, pirimiphos-etyl, pirimiphos-metyl, kali arsenit, kali
thioxyanat, pp'-DDT, praletrin, precoxen I, precoxen II, precoxen III, primidophos,
profenofos, profluralin, proflutrin, promaxyl, promecarb, propaphos, propetamphos,
propoxur, prothidathion, prothiofos, prothoat, protrifenbut, pymetrozin, pyraclofos,
pyrafluprol, pyrazophos, pyresmetrin, pyretrin I, pyretrin II, pyretrins, pyridaben,
pyridalyl, pyridaphenthion, pyrifluquinazon, pyrimidifen, pyrimitat, pyriprol,
pyriproxyfen, quassia, quinalphos, quinalphos-metyl, quinothion, rafoxanua,
resmetrin, rotenon, ryania, sabadilla, schradan, selamectin, silafluofen, silicagel, natri
arsenit, natri florua, natri hexaflosilicat, natri thioxyanat, sophamit, spinetoram,
spinosad, spiromesifen, spirotetramat, sulcofuron, sulcofuron-natri, sulfluramid,
sulfotep, sulfoxaflor, sulfuryl florua, sulprofos, tau-fluvalinat, tazimcarb, TDE,
tebufenozit, tebufenpyrad, tebupirimfos, teflubenzuron, teflutrin, temephos, TEPP,
teraletrin, terbufos, tetracloetan, tetraclovinphos, tetrametrin, tetrametylflutrin,
theta-xypermetrin, tiacloprid, tiametoxam, thicrofos, thiocarboxim, thioxyclam,
thioxyclam oxalat, thiodicarb, thiofanox, thiometon, thiosultap, thiosultap-dinatri,
thiosultap-mononatri,  thuringiensin,  tolfenpyrad, tralometrin, transflutrin,

transpermetrin, triaratiép d6, triazamat, triazophos, triclofon, triclometaphos-3,
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triclonat, trifenofos, triflumuron, trimetacarb, tripren, vamidothion, vaniliprol, XMC,

xylylcarb, zeta-xypermetrin, hodc zolaprofos.
Thubc trir nhén gy hai:

Vi du khong gi6i han pham vi ctia sang ché vé thudc trir nhén gdy hai ma cé
thé duoc st dung két hop véi hop chit c6 cong thirc I ¢6 thé bao gbm axequinoxyl,
amidoflumet, arsenous oxit, azobenzen, azoxyclotin, benomyl, benoxafos, benzoximat,
benzyl benzoat, bifenazat, binapacryl, bromopropylat, chinometionat, clobensit,
clofenetol, clofenson, clofensulphua, clobenzilat, clomébuform, clometiuron,
clopropylat, clofentezin, xyenopyrafen, xyflumetofen, xyhexatin, dicloﬂuanid, dicofol,
dienoclo, diflovidazin, dinobuton, dinocap, dinocap-4, dinocap-6, dinocton,
dinopenton, dinosulfon, dinoterbon, diphenyl sulfon, disulfiram, dofenapyn, etoxazol,
fenazaquin, fenbutatin oxit, fenothiocarb, fenpyroximat, fenson, fentrifanil,
fluacrypyrim, fluazuron, flubenzimin, fluenetil, flumetrin, fluorbensit, hexytiazox,
mesulfen, MNAF, nikkomyxin, proclonol, propargit, quintiofos, spirodiclofen,

sulfiram, Iuu huynh, tetradifon, tetranactin, tetrasul, hodc thioquinox.
Thudc diét giun:

Vi du khong gii han pham vi ctia sang ché vé thudc diét giun ma c6 thé duoc
sit dung két hop voi hop chit c6 cong thic 1 c¢6 thé bao gdbm 1,3-diclopropen,
benclotiaz, dazomet, dazomet-natri, DBCP, DCIP, diamidafos, fluensulfon, fostiazat,
furfural, imixyafos, isamidofos, isazofos, metam, metam-amoni, metam-kali,

metam-natri, phosphocarb, hoéc thionazin.
Thubc diét ndm:

Vi du khong gi6i han pham vi cia sang ché vé thubc diét ndm ma cé thé dugc
str dung két hop véi hop chét co cong thirc I c6 thé bao gdbm (3-etoxypropyl) mercury
bromua, 2-metoxyetyl mercury clorua, 2-phenylphenol, 8-hydroxyquinolin sulfat,

8-phenylmercurioxyquinolin, axibenzolar, axibenzolar-S-metyl, axypetac,
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axypetac—déng, axypetac-kém, aldimorph, ruou alylic, ametoctradin, amisulbrom,
ampropylfos, anilazin, aureofungin, azaconazol, azithiram, azoxystrobin, bari
polysulfua, benalaxyl, benalaxyl-M, benodanil, benomyl, benquinox, bentaluron,
bentiavalicarb, bentiavalicarb-isopropyl, benzalkonium clorua, benzamacril,
benzamacril-isobutyl, benzamorf, axit benzohydroxamic, betoxazin, binapacryl,
biphenyl, bitertanol, bithionol, bixafen, blastixidin-S, hdn hop Bordeaux, boscalid,
bromuconazol, bupirimat, hén hgp Burgundy, buthiobat, butylamin, canxi polysulfua,
captafol, captan, carbamorph, carbendazim, carboxin, carpropamid, carvon, hén hop
Cheshunt, chinometionat, clobentiazon, cloraniformetan, cloranil, clofenazol,
clodinitronaphtalen, cloneb, clopicrin, clotalonil, cloquinox, clozolinat, climbazol,
clotrimazol, ddng axetat, ddng cacbonat, basic, ddng hydroxit, ddng naphtenat, ddng
olat, ddng oxyclorua, dong silicat, déng sulfat, ddng k&m cromat, cresol, cufraneb,
cuprobam, cuprous oxit, xyazofamid, xyclafuramid, xycloheximit, xyflufenamid,
xymoxanil, xypendazol, xyproconazol, xyprodinil, dazomet, dazomet-natri, DBCP,
debacarb, decafentin, axit dehydroaxetic, diclofluanid, diclon, diclophen, diclozolin,
diclobutrazol, dicloxymet, diclomezin, diclomezin-natri, dicloran, dietofencarb, dietyl
pyrocacbonat, difenoconazol, diflumetorim, dimetirimol, dimetomorph,
dimoxystrobin, diniconazol, diniconazol-M, dinobuton, dinocap, dinocap-4, dinocap-6,
dinocton, dinopenton, dinosulfon, dinoterbon, diphenylamin, dipyrithion, disulfiram,
ditalimfos, ditianon, DNOC, DNOC-amoni, DNOC-kali, DNOC-natri, dodemorph,
dodemorph axetat, dodemorph benzoat, dodicin, dodicin-natri, dodin, drazoxolon,
edifenphos, epoxiconazol, etaconazol, etem, etaboxam, etirimol, etoxyquin, etyl
mercury 2,3-dihydroxypropyl mercaptit, etyl mercury axetat, etyl mercury bromua,
etyl mercury clorua, etyl mercury phosphat, etridiazol, famoxadon, fenamidon,
fenaminosulf, fenapanil, fenarimol, fenbuconazol, fenfuram, fenhexamid, fenitropan,
fenoxanil, fenpiclonil, fenpropidin, fenpropimorph, fentin, fentin clorua, fentin
hydroxit, ferbam, ferimzon, fluazinam, fludioxonil, flumetover, flumorph, fluopicolit,
fluopyram, floimit, fluotrimazol, fluoxastrobin, fluquinconazol, flusilazol, flusulfamit,
flutianil, flutolanil, flutriafol, fluxapyroxad, folpet, formaldehyt, fosetyl, fosetyl-nhom,
fuberidazol, furalaxyl, furametpyr, furcarbanil, furconazol, furconazol-cis, furfural,
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furmexyclox, furophanat, glyodin, griseofulvin, guazatin, halacrinat, hexaclobenzen,
hexaclobutadien, hexaconazol, hexylthiofos, hydrargaphen, hymexazol, imazalil,
imazalil nitrat, imazalil sulfat, imibenconazol, iminoctadin, iminoctadin triaxetat,
iminoctadin trialbesilat, iodometan, ipconazol, ipfobenfos, iprodion, iprovalicarb,
isoprothiolan, isopyrazam, isotianil, isovaledion, kasugamyxin, kresoxim-metyl,
mancoper, mancozeb, mandipropamid, maneb, mebenil, mecarbinzid, mepanipyrim,
mepronil, meptyldinocap, clorua mercury, oxit thiy ngan, thiy ngan (1) clorua,
metalaxyl, —metalaxyl-M, metam, metam-amoni, metam-kali, metam-natri,
metazoxolon, metconazol, metasulfocarb, methfuroxam, metyl bromua, metyl
isothioxyanat, metyl mercury benzoat, metyl mercury dixyandiamit, metylmercury
pentaclophenoxit, metiram, metominostrobin, metrafenon, metsulfovax, milneb,
myclobutanil, myclozolin, N-(etyl mercury)-p-toluensulphonanilit, nabam, natamyxin,
nitrostyren, nitrothal-isopropyl, nuarimol, OCH, octhilinon, ofuraxe, orysastrobin,
oxadixyl, oxin—déng, oxpoconazol, oxpoconazol fumarat, oxycarboxin, pefurazoat,
penconazol, penxycuron, penflufen, pentaclophenol, penthiopyrad, phenylmercuriurea,
phenyl mercury axetat, phenyl mercury clorua, din xudt phenyl mercury cua
pyrocatechol, phenyl mercury nitrat, phenyl mercury salixylat, phosdiphen, phthalit,
picoxystrobin, piperalin, polycarbamat, polyoxins, polyoxorim, polyoxorim-k&m, kali
azit, kali polysulfua, kali thioxyanat, probenazol, procloaz, proxymidon, propamocarb,
propamocarb hydroclorua, propiconazol, propineb, proquinazid, prothiocarb,
prothiocarb hydroclorua, prothioconazol, pyracarbolid, pyraclostrobin, pyraclostrobin,
pyrametostrobin, pyraoxystrobin, pyrazophos, pyribencarb, pyridinitril, pyrifenox,
pyrimetanil, pyriofenon, pyroquilon, pyroxyclo, pyroxyfur, quinaxetol, quinaxetol
sulfat, quinazamid, quinconazol, quinoxyfen, quintozen, rabenzazol, salixylanilit,
sedaxan, silthiofam, simeconazol, natri azit, natri orthophenylphenoxit, natri
pentaclophenoxit, natri polysulfua, spiroxamin, streptomyxin, luu huynh, sultropen,
TCMTB, tebuconazol, tebufloquin, tecloftalam, tecnazen, tecoram, tetraconazol,
tiabendazol, tiadifluor, thixyofen, thifluzamit, thioclofenphim, thiomersal, thiophanat,
thiophanat-metyl, thioquinox, thiram, tiadinil, tioxymid, tolclofos-metyl, tolylfluanid,

tolylmercury axetat, triadimefon, triadimenol, triamiphos, triarimol, triazbutil,
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triazoxit, tributyltin oxit, triclamit, trixyclazol, tridemorph, trifloxystrobin, triflumizol,
triforin, triticonazol, uniconazol, uniconazol-P, validamyxin, valifenalat, vinclozolin,

zarilamid, k&m naphtenat, zineb, ziram, hodc zoxamit.
Thudc diét co:

Vi du khong gi6i han pham vi ciia sang ché vé thudc diét ¢6 ma c6 thé duge sir
dung két hop véi hop chat c6 cong thire I ¢6 thé bao gdm 2,3,6-TBA,
2,3,6-TBA-dimetylamoni, 2,3,6-TBA-natri, 2,4,5-T, 2,4,5-T-2-butoxypropyl,
2,4,5-T-2-etylhexyl, 2,4,5-T-3-butoxypropyl, 2,4,5-TB, 2,4,5-T-butometyl,
2,4,5-T-butotyl, 2,4,5-T-butyl, 2,4,5-T-isobutyl, 2,4,5-T-isoctyl, 2,4,5-T-isopropyl,
2,4,5-T-metyl, 2,4,5-T-pentyl, 2,4,5-T-natri, 2,4,5-T-trietylamoni, 2,4,5-T-trolamin,
2,4-D, 2,4-D-2-butoxypropyl, 2,4-D-2-etylhexyl, 2,4-D-3-butoxypropyl, 2,4-D-amoni,
2,4-DB, 2,4-DB-butyl, 2,4-DB-dimetylamoni, 2,4-DB-isoctyl, 2,4-DB-kali,
2,4-DB-natri, 2,4-D-butotyl, 2,4-D-butyl, 2,4-D-dietylamoni, 2,4-D-dimetylamoni,
2,4-D-diolamin, 2,4-D-dodexylamoni, 2,4-DEB, 2,4-DEP, 2,4-D-etyl,
2,4-D-heptylamoni, 2,4-D-isobutyl, 2,4-D-isoctyl, 2,4-D-isopropyl,
2,4-D-isopropylamoni, 2,4-D-lithi, 2,4-D-meptyl, 2,4-D-metyl, 2,4-D-octyl,
2,4-D-pentyl, 2,4-D-kali, 2,4-D-propyl, 2,4-D-natri, 2,4-D-tefuryl,
2,4-D-tetradexylamoni, 2,4-D-trietylamoni, 2,4-D-tris(2-hydroxypropyl)amoni,
2,4-D-trolamin, 3,4-DA, 3,4-DB, 3,4-DP, 4-CPA, 4-CPB, 4-CPP, axetoclo,
axifluorfen, axifluorfen-metyl, axifluorfen-natri, aclonifen, acrolin, alaclo, alidoclo,
aloxydim, aloxydim-natri, ruou alyl, alorac, ametridion, ametryn, amibuzin,
amicarbazon, amidosulfuron, aminoxyclopyraclo, aminoxyclopyraclo-metyl,
aminoxyclopyraclo-kali, aminopyralid, aminopyralid-kali,
aminopyralid-tris(2-hydroxypropyl)amoni, amiprofos-metyl, amitrol, amoni sulfamat,
anilofos, anisuron, asulam, asulam-kali, asulam-natri, atraton, atrazin, azafenidin,
azimsulfuron, aziprotryn, barban, BCPC, beflubutamid, benazolin,
benazolin-dimetylamoni, benazolin-etyl, benazolin-kali, bencarbazon, benfluralin,
benfuresat, bensulfuron, bensulfuron-metyl, bensulit, bentazon, bentazon-natri,

benzadox, benzadox-amoni, benzfendizon, benzipram, benzobixyclon, benzofenap,
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benzofluor, benzoylprop, benzoylprop-etyl, benztiazuron, bixyclopyron, bifenox,
bilanafos, bilanafos-natri, bispyribac, bispyribac-natri, borax, bromaxil, bromaxil-lithi,
bromaxil-natri, bromobonil, bromobutit, bromofenoxim, bromoxynil, bromoxynil
butyrat, bromoxynil heptanoat, bromoxynil octanoat, bromoxynil-kali, brompyrazon,
butaclo, butafenaxil, butamifos, butenaclo, buthidazol, buthiuron, butralin,
butroxydim, buturon, butylat, axit cacodylic, cafenstrol, canxi cloat, canxi xyanamit,
cambendiclo, carbasulam, carbetamit, carboxazol, carfentrazon, carfentrazon-etyl,
CDEA, CEPC, clometoxyfen, cloamben, cloamben- amoni, cloamben-diolamin,
cloamben-metyl, cloamben-metylamoni, cloamben-natri, cloranocryl, cloazifop,
cloazifop-propargyl, cloazin, clobromuron, clobufam, cloeturon, clofenac,
clofenac-natri, clofenprop, clofenprop-metyl, cloflurazol, cloflurenol,
cloflurenol-metyl, cloidazon, cloimuron, cloimuron-etyl, clonitrofen, clopon,
clotoluron, cloxuron, cloxynil, cloprocarb, clopropham, closulfuron, clotal,
clotal-dimetyl, clotal-monometyl, clotiamid, cinidon-etyl, cinmetylin, cinosulfuron,
cisanilit, cletodim, cliodinat, clodinafop, clodinafop-propargyl, clofop, clofop-isobutyl,
clomazon, clomeprop, cloprop, cloproxydim, clopyralid, clopyralid-metyl,
clopyralid-olamin, clopyralid-kali, clopyralid-tris(2-hydroxypropyl)amoni,
cloransulam, cloransulam-metyl, CMA, déng sulfat, CPMF, CPPC, credazin, cresol,
cumyluron, Xyanamit, Xyanatryn, xyanazin, xycloat, xyclosulfdmuron, xycloxydim,
xycluron, xyhalofop, xyhalofop-butyl, xyperquat, xyperquat clorua, xyprazin,
xyprazol, xypromid, daimuron, dalapon, dalapon-canxi, dalapon-magie, dalapon- natri,
dazomet, dazomet-natri, delaclo, desmedipham, desmetryn, di-alat, dicamba,
dicamba-dimetylamoni, dicamba-diolamin, dicamba-isopropylamoni, dicamba-metyl,
dicamba-olamin, dicamba-kali, dicamba-natri, dicamba-trolamin, diclobenil,
dicloalurea, diclomat, dicloprop, dicloprop-2-etylhexyl, dicloprop-butotyl,
dicloprop-dimetylamoni, dicloprop-etylamoni, dicloprop-isoctyl, dicloprop-metyl,
dicloprop-P, dicloprop-P-dimetylamoni, dicloprop-kali, dicloprop-natri, diclofop,
diclofop-metyl, diclosulam, dietamquat, dietamquat diclorua, dietatyl, dietatyl-etyl,
difenopenten, difenopenten-etyl, difenoxuron, difenzoquat, difenzoquat metilsulfat,

diflufenican, diflufenzopyr, diflufenzopyr-natri, dimefuron, dimepiperat, dimetaclo,
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dimetametryn, dimetenamid, dimetenamid-P, dimexano, dimidazon, dinitramin,
dinofenat, dinoprop, dinosam, dinoseb, dinoseb axetat, dinoseb-amoni,
dinoseb-diolamin, dinoseb-natri, dinoseb-trolamin, dinoterb, dinoterb axetat,
diphaxinon-natri, diphenamid, dipropetryn, diquat, diquat dibromua, disul, disul-natri,
dithiopyr, diuron, DMPA, DNOC, DNOC-amoni, DNOC-kali, DNOC-natri, DSMA,
EBEP, eglinazin, eglinazine-etyl, endothal, endothal-diamoni, endothal-dikali,
endothal-dinatri, epronaz, EPTC, erbon, esprocarb, etalfluralin, etametsulfuron,
etametsulfuron-metyl, etidimuron, etiolat, etofumesat, etoxyfen, etoxyfen-etyl,
etoxysulfuron, etinofen, etnipromid, etobenzanid, EXD, fenasulam, fenoprop,
fenoprop-3-butoxypropyl, fenoprop-butometyl, fenoprop-butotyl, fenoprop-butyl,
fenoprop-isoctyl, fenoprop-metyl, fenoprop-kali, fenoxaprop, fenoxaprop-etyl,
fenoxaprop-P, fenoxaprop-P-etyl, fenoxasulfon, fenteracol, fentiaprop, fentiaprop-etyl,
fentrazamit, fenuron, fenuron TCA, sit (I1) sulfat, flamprop, flamprop-isopropyl,
flamprop-M, flamprop-metyl, flamprop-M-isopropyl, flamprop-M-metyl,
flazasulfuron, florasulam, fluazifop, fluazifop-butyl, fluazifop-metyl, fluazifop-P,
fluazifop-P-butyl, fluazolat, flucarbazon, flucarbazon-natri, flucetosulfuron, flucloalin,
flufenaxet, flufenican, flufenpyr, flufenpyr-etyl, flumetsulam, flumezin, flumiclorac,
flumiclorac-pentyl, flumioxazin, flumipropyn, fluometuron, flodifen, floglycofen,
floglycofen-etyl, flomidin, flonitrofen, fluothiuron, flupoxam, flupropaxil, flupropanat,
flupropanat-natri, flupyrsulfuron, flupyrsulfuron-metyl-natri, fluridon, flurocloidon,
fluroxypyr, fluroxypyr-butometyl, fluroxypyr-meptyl, flurtamon, flutiaxet,
flutiaxet-metyl, fomesafen, fomesafen-natri, foramsulfuron, fosamin, fosamin-amoni,
furyloxyfen, glufosinat, glufosinat-amoni, glufosinat-P, glufosinat-P-amoni,
glufosinat-P-natri, glyphosat, glyphosat-diamoni, glyphosat-dimetylamoni, glyphosat-
isopropylamoni, glyphosat-monoamoni, glyphosat-kali, glyphosat-sesquinatri,
glyphosat-trimesi, halosafen, halosulfuron, halosulfuron-metyl, haloxydin, haloxyfop,
haloxyfop-etotyl, haloxyfop-metyl, haloxyfop-P, haloxyfop-P-etotyl,
haloxyfop-P-metyl, haloxyfop-natri, hexacloaxeton, hexaflurat, hexazinon,
imazametabenz, imazametabenz-metyl, imazamox, imazamox-amoni, imazapic,

imazapic-amoni, imazapyr, imazapyr-isopropylamoni, imazaquin, imazaquin-amoni,

-31-



26592

imazaquin-metyl, imazaquin-natri, imazetapyr, imazetapyr-amoni, imazosulfuron,

indanofan, indaziflam, iodobonil, iodometan, iodosulfuron, iodosulfuron-metyl-natri,

- ioxynil, ioxynil octanoat, ioxynil-lithi, ioxynil-natri, ipazin, ipfencarbazon, iprymidam,
-isocarbamid, isoxil, isometiozin, isonoruron, isopolinat, isopropalin, isoproturon,
isouron, isoxaben, isoxaclotol, isoxaflutol, isoxapyrifop, karbutilat, ketospiradox,
lactofen, lenaxil, linuron, MAA, MAMA, MCPA, MCPA-2-etylhexyl, MCPA-butotyl,
MCPA-butyl, MCPA-dimetylamoni, MCPA-diolamin, MCPA-etyl, MCPA-isobutyl,
MCPA-isoctyl, MCPA-isopropyl, MCPA-metyl, MCPA-olamin, MCPA-kali,
MCPA-natri, MCPA-thioetyl, MCPA-trolamin, MCPB, MCPB-etyl, MCPB-metyl,
MCPB-natri, mecoprop, mecoprop-2-etylhexyl, mecoprop-dimetylamoni,
mecoprop-diolamin, mecoprop-etadyl, mecoprop-isoctyl, mecoprop-metyl,
mecoprop-P, mecoprop-P-dimetylamoni, mecoprop-P-isobutyl, mecoprop-kali,

- mecoprop-P-kali, mecoprop-natri, mecoprop-trolamin, medinoterb, medinoterb axetat,
mefenaxet, mefluidit, mefluidit-diolamin, mefluidit-kali, mesoprazin, mesosulfuron,
mesosulfuron-metyl, mesotrion, metam, metam-amoni, metamifop, metamitron,
metam-kali, metam-natri, metazaclo, metazosulfuron, metflurazon, metabenztiazuron,
metalpropalin, metazol, metiobencarb, metiozolin, metiuron, metometon, metoprotryn,
metyl bromua, metyl isothioxyanat, metyldymron, metobenzuron, metolaclo,
metosulam, metoxuron, metribuzin, metsulfuron, metsulfuron-metyl, molinat, monalit,
monisouron, monocloaxetic axit, monolinuron, monuron, monuron TCA, morfamquat,
morfamquat diclorua, MSMA, naproanilit, napropamit, naptalam, naptalam-natri,
neburon, nicosulfuron, nipyraclofen, nitralin, nitrofen, nitrofluorfen, norflurazon,
noruron, OCH, orbencarb, ortho-diclobenzen, orthosulfamuron, oryzalin, oxadiargyl,
oxadiazon, oxapyrazon, oxapyrazon-dimolamin, oxapyrazon-natri, oxasulfuron,
oxaziclomefon, oxyfluorfen, parafluron, paraquat, paraquat diclorua, paraquat
dimetilsulfat, pebulat, pelargonic axit, pendimetalin, penoxsulam, pentaclophenol,
pentanoclo, pentoxazon, perfluidon, petoxamid, phenisopham, phenmedipham,
phenmedipham-etyl, phenobenzuron, phenyl mercury axetat, picloram,
picloram-2-etylhexyl, picloram-isoctyl, picloram-metyl, picloram-olamin,

picloram-kali, picloram-trietylamoni, picloram-tris(2-hydroxypropyl)amoni,
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picolinafen, pinoxaden, piperophos, kali arsenit, kali azit, kali xyanat, pretilaclo,
primisulfuron, primisulfuron-metyl, proxyazin, prodiamin, profluazol, profluralin,
profoxydim, proglinazin, proglinazine-etyl, prometon, prometryn, propaclo, propanil,
propaquizafop, propazin, propham, propisoclo, propoxycarbazon, propoxycarbazon-
natri, propyrisulfuron, propyzamit, prosulfalin, prosulfocarb, prosulfuron, proxan,
proxan- natri, prynaclo, pydanon, pyraclonil, pyraflufen, pyraflufen-etyl, pyrasulfotol,
pyrazolynat, pyrazosulfuron, pyrazosulfuron-etyl, pyrazoxyfen, pyribenzoxim,
pyributicarb, pyriclor, pyridafol, pyridat, pyriftalid, pyriminobac, pyriminobac-metyl,
pyrimisulfan, pyrithiobac, pyrithiobac-natri, pyroxasulfon, pyroxsulam, quinclorac,
quinmerac, quinoclamin, quinonamid, quizalofop, quizalofop-etyl, quizalofop-P,
quizalofop-P-etyl, quizalofop-P-tefuryl, rhodetanil, rimsulfuron, saflufenaxil,
sebuthylazin, secbumeton, setoxydim, siduron, simazin, simeton, simetryn, SMA,
-S-metolaclo, natri arsenit, natri-azit, natri cloat, sulcotrion, sulfalat, sulfentrazon,
sulfometuron, sulfometuron-metyl, sulfosulfuron, axit sulfuric, sulglycapin, swep,
TCA, TCA-amoni, TCA-canxi, TCA-etadyl, TCA-magie, TCA-natri, tebutam,
tebuthiuron, tefuryltrion, tembotrion, tepraloxydim, terbaxil, terbucarb, terbuclo,
terbumeton, terbuthylazin, terbutryn, tetrafluron, thenylclo, tiazafluron, tiazopyr,
thidiazimin, thidiazuron, thiencarbazon, thiencarbazon-metyl, thifensulfuron,
thifensulfuron-metyl, thiobencarb, tiocarbazil, tioclorim, topramezon, tralkoxydim,
tri-alat, triasulfuron, triaziflam, tribenuron, tribenuron-metyl, tricamba, triclopyr,
triclopyr-butotyl, triclopyr-etyl, triclopyr-trietylamoni, tridiphan, trietazin,
trifloxysulfuron, trifloxysulfuron- natri, trifluralin, triflusulfuron, triflusulfuron-metyl,
trifop, trifop-metyl, trifopsime, trihydroxytriazin, trimeturon, tripropindan, tritac,

tritosulfuron, vernolat, hodc xylaclo.
Thubc phong trir vat gy hai sinh hoc:

Hop chét ¢6 cong thie I con c6 thé dugc st dung két hop (nhu trong hén hop
ché phém, hodc dung déng thoi hoic lién tuc) voi mot hodc nhidu thube phong trir vat
gdy hai sinh hoc. Thuat ngit “thuéc phong trir vat gdy hai sinh hoc” duge sir dung cho

cac tac nhén phong trir siu hai & dang vi sinh hoc ma dwoc ap dung theo cach tuong tu
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v6i thudc phong trir vat gy hai héa hoc. Thong thuong, cac chét ndy 13 vi khuén,
nhung c¢6 vi du vé tac nhan chéng lai ndm, bao gbm loai Trichoderma va Ampelomyces
quisqualis (tic nhan chéng lai nAm méc trén nho). Baxillus subtilis dugc st dung dé
phong trir bénh trén thuc vat. Co dai va loai gdm nhim cling dugc phong trir béng tac
nhan vi sinh vat. Thudc dit con tring di biét khac 12 Baxillus thuringiensis, mot bénh
do vi khuén cua bd canh Véy, bo canh cting, va ho rudi. Do né ¢ it tac dung 1én céc
sinh vat khac, né dugc coi nhu than thién véi moi trudng hon 13 céc thudce phong trir

vét gay hai tong hop. Thudc diét con tring sinh hoc bao gdm céc san pham dura trén:
1. nim giy bénh cho con trung (vi du Metarhizium anisopliae);
2. giun tron gdy bénh cho con trung (vi du Steinernema feltiae); va
3. - virut gdy bénh cho con tring (vi du Cydia pomonella granulovirus).

Vi du khic vé sinh vat gdy bénh cho con tring bao gdm, nhung khong bi giGi
han &, baculovirut, vi khuin va cac loai sinh vat chua c6 nhan dién hinh khéc, nim,
dong vét nguyén sinh va vi bao tir tring. Thubc diét con tring c6 ngudn gbe sinh hoc
bao gdm, nhung khong chi giéi han &, rotenon, veratridin, cling nhu déc khuin; bién
thé thuc vat dung nap hodc khéang lai con tring; va cac sinh vat dugc bién ddi béng
cong nghé¢ ADN tai t6 hop dé tao ra thudc diét con trung hodc mang dic tinh khang
con tring cho céc sinh vt cai bién bing cong nghé di truyén. Theo mdt phuong an,
hop chét ¢6 cong thie I ¢6 thé dugc sir dung v6i mot hoic nhiéu thudc diét con trung
sinh hoc trong viing dién tich xir Iy hat va bién dbi dét tréng. Tai liéu The Manual of
Biocontrol Agents cho ta c4i nhin tdng quan vé cc san phdm thudc phong trir vat giy
hai sinh hoc hién c6 (va san pham dbi chimg dua trén sinh hoc khéc). Tai liéu Copping
L.G. (ed.) (2004). I (truéc day la ) 3rd Edition. British Crop Production Council
(BCPC), Farnham, Surrey UK.

Céc hoat chét:
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Hop chét c6 cong thirc I con c6 thé duge sir dung két hop (nhu trong hdn hop

ché phim, hoic diung déng thoi hodc lién tuc) v6i mot hodic nhiéu céc chét sau day:
1. 3-(4-clo-2,6-dimetylphenyl)-4-hydroxy-8-oxa-1-azaspiro[4,5]dec-3-en-2-on;

2. 3-(4'-clo-2,4-dimetyl[1,1'-biphenyl]-3-yl)-4-hydroxy-8-oxa-l-azaspiro[4,5]dec-

3-en-2-on;
3. 4-[[(6-clo-3-pyridinyl)metyl Jmetylamino]-2(5H)-furanon;
4. 4-[[(6-clo-3-pyridinyl)metyl[xyclopropylamino]-2(5H)-furanon;

5. 3-clo-N2-[(15)-1-metyl-2-(metylsulfonyl)etyl]-N1-[ 2-
metyl-4-[1,2,2,2-tetraflo-1-(triflometyl)etyl |phenyl]-1,2-benzendicarboxamit;

6. 2-xyano-N-‘ety1-4-ﬂo-3-metoxy—benzensulfonamit;

7. 2-xyano-N-etyl-3-metoxy-benzensulfonamit;

8. 2-xyano-3-diflometoxy-N-etyl-4-flo-benzensulfonamit;

9. 2-xyano-3-flometoxy-N-etyl-benzensulfonamit;

10. 2-xyano-6-flo-3-metoxy-N, N-dimetyl-benzensulfonamit;
11. 2-xyano-N-etyl-6-flo-3-metoxy-N-metyl-benzensulfonamit;
12. 2-xyano-3-diflometoxy-N, N-dimetylbenzensulfon-amit;

13. 3-(diflometyl)-N-[2-(3,3-dimetylbutyl)phenyl]-1-metyl-1H-pyrazol-4-

carboxamit;
14. N-etyl-2,2-dimetylpropionamit-2-(2,6-diclo-a,a,a-triflo-p-tolyl)hydrazon;

15. N-etyl-2,2-diclo-1-metylxyclopropan-carboxamit-2-(2,6-diclo-
a,a,0-triflo-p-tolyl)hydrazon nicotin;
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16. O-{(E-)-[2-(4-clo-phenyl)-2-xyano-1-(2-triflometylphenyl)-vinyl] } S-metyl

thiocacbonat;
17. (E)-N1-[(2-clo-1,3-thiazol-5-ylmetyl)]-N2-xyano-Nl-metylaxetamidin;

18. 1-(6-clopyridin-3-ylmetyl)-7-metyl-8-nitro-1,2,3,5,6,7-hexahydro-
imidazo[l,2-a]pyridin-5-ol;

19. 4-[4-clophenyl-(2-butylidin-hydrazono)metyl) |phenyl mesylat; va

20. N-etyl-2,2-diclo-l-metylxyclopropancarboxamit-2-(2,6-diclo-
a,0,a-triflo-p-tolyl)hydrazon.

Hop chét c6 cong thire I con c¢6 thé duoc st dung két hop (nhu trong hén hop
ché phém, hoac dung d'c“mg thoi hodc lién tuc) véi mdt hodc nhiéu hop chét trong sb
cic nhém sau ddy: chét diét tao, chit gdy ngan an, chét trir chim gay hai, chét diét
khudn, chit xua dudi chim, chét gdy vO sinh, chit diét c6 an toan, chat din du con
tring, chét xua dudi con tring, chit xua dudi dong vat c6 va, chit can tré giao phéi,
thubc trir dc gay hai, chit kich thich thuc vat, chit didu chinh tang trudng thuc vat,

chét diét loai gam nhim, hodc chét diét virut.
Hbn hop ddng vén va chit ddng van

Hop chit c6 cong thirc I ¢6 thé dugc sir dung két hop véi it nhit mot thude
diét con tring khac @ tao ra hdn hop ddng vén trong d6 kiéu tac dung cta cac hop
chét nay so véi cach thirc tac dung cia hop chét ¢6 cong thie I 13 gidng nhau, tuong tu
hoic khéc biét. Vi du vé cach thie tic dung c6 thé bao gdém, nhung khong bi gidi han
&: chat e ché axetylcholinesteraza; chit didu bién kénh natri; chét @c ché sinh tbng
hop chitin; chét dbi khang kénh clorua thu thé GABA; chét chi van kénh clorua cong
GABA va glutamat; chét chu vén thu thé axetylcholin; chét trc ché MET I; chét trc ché
ATPaza dugc kich thich bing Mg; thu thé nicotinic axetylcholin; chét can tré mang
Midgut; chit cin trd phosphoryl héa oxy héa, hodc thu thé ryanodin (ryanodin
receptor: RyRs).
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Ngoai ra, hop chét ¢ cong thirc I c6 thé duge st dung két hop v6i it nhit mot
thube diét ndm, thudc trir nhén géy hai, thube diét co hoic thube diét giun dé tao ra

hén hop ddng vén.

Hon nita, hop chét c6 cong thirc I ¢6 thé duoc sir dung két hop véi hoat chat
khéc, nhu cac hop chét trong dé muc “Hoat chét khac”, chét diét tao, chét trir chim gy
hai, chét diét khuén, thudc trir dc gay hai, chit diét loai gam nhim, chét diét virut, chit
diét co an toan, ta dugc, va/hoic chit hoat dong bé mit dé tao ra hdn hop déng van.
Ngoai ra, cac hop chit sau ddy duoc biét 1a chat hiép ddng va c6 thé duge sir dung két
hop v6i hop chit cé cong thirc I: piperonyl butoxit, piprotal, propyl isome, sesamex,

sesamolin, sulfoxit, va tribufos.
Bao che:

Thubc phong trir vat gy hai 13 kém thich hop dé dung & dang nguyén chét cia
n6. Thuong cin thém cac chit khac sao cho thude phong trir vat gay hai c6 thé dugc st
dung & ndng d6 cn thiét va & dang thich hop, cho phép dé dang sir dung, van dung,
van chuyén, bdo quan, va tdi da hoa hoat tinh phong trr vat gy hai. Do dé, thubc
phong trir vat gy hai duge bao ché thanh dang, vi du, mdi nhir, thé nhii twong dic,
dang bui, dich ¢b c6 thé nhii héa, thubc x6ng, dang gel, vién cém, dang vién vi nang,
dang x ly hat giéng, dich huyén phu dac, thé nhﬁ—huyén phu, vién nén, dich long tan
trong nudc, vién cdm phén tan dugc trong nudc hodc dang chay dugc trang thai kho,
bot co thé hut 4m, va dung dich ¢o thé tich siéu thép. Thong tin thém vé cac loai ché
phim, xem tai liéu “Catalogue of Pesticide Formulation Types va International Coding

System” Technical Monograph n°2, Sth Edition by CropLife International (2002).

Thubc phong trir vat gy hai thudng duge st dung nhiéu nhét dudi dang thé
huyén phu trong nuéc hodc thé nhil twong dugc diéu ché tir ché phim dic cia thudc
phong trir vat gdy hai. Ché phim tan duogc trong nudc, c6 thé tao huyén phu trong
nuéc hodc co thé nhii hoa nay la chét rén, thuong duogc biét dusi dang bot co thé hat
4m, hodc vién cém phén tdn dugc trong nudc, hodc dich long thuong dugce biét dudi

dang dich ¢6 c6 thé nhii héa, hoic thé huyén phu trong nuée. Bot co thé huat 4m, ma c6
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thé dugc nén lai dé tao ra vién cdm phén tan dugc trong nuée, chira hdn hop cu thé cia
chét phong trir vat gdy hai, chét mang, va chét hoat dong bé miit. Néng dd cta chit
phong trir vat gdy hai thuong nam trong khoang tir 10% dén 90% trong luong. Chit
mang thuong dugce chc_)n. trong sd cac chat atapulgit déo, montmorillonit déo, dit chura
tdo silic, hodc silicat tinh khiét. Chit hoat dong b& mat hitu hiéu, chtra tir 0,5% dén
10% bot c6 thé 1am Am duge, dugc chon trong sb lignin sulfonat hda,
naphtalensulfonat c6 dic, naphtalensulfonat, alkylbenzensulfonat, alkyl sulfat, va chét

hoat ddng bé mit khong chira ion nhu san pham cong etylen oxit cia alkyl phenol.

Dich ¢6 c6 thé nhii héa cia thube phong trir vat gy hai chira ndng d6 thich
hop ctia thudc phong trir vat gdy hai, nhu tir 50 dén 500g trén mdi lit chat l6ng hoa tan
trong chat mang ma la dung méi c6 thé tron 14n trong nuée hodc hdn hop cia dung
mdi hitu co khong tron 14n trong nude va chit nhii héa. Dung méi hitu co hitu hi€u bao
gﬁ‘)m cac chit thom, dic biét 1a xylem va cac phan doan diu mé cia noé, dac biét 1a cac
phdn naphtalenic va olfinic ¢6 diém sdi cao cia ddu mé nhu naphta thom ning. Céc
dung méi hitu co khéc ciing ¢6 thé duoc sir dung, nhu dung mdi terpenic bao gbém céc
din xuit rosin, keton béo nhu xyclohexanon, va rugu phic hgp nhu 2-etoxyetanol.
Chét nhil héa thich hop ddi véi dich c6 thé nhii héa duge 1a dugc chon tir cac chat hoat

dong bé mat anion va khong chira ion théng thudng.

Thé huyén pha trong nuéc chira thé huyén phu cua thube phong trir vat gay hai
khong hoa tan trong nuéc duge phén tan trong chit mang nudc & ndng d6 ndm trong
khoang tir 5% dén 50% trong luong. Thé huyén phi duge didu ché bing cach nghién
min chét phong trir vt gdy hai va tron k¥ né vao chit mang chira nude va chét hoat
dong bé mat. Cac thanh phan nhu mubi vo co va cac chit g6m tdng hop hodc tu nhién
cling c6 thé duogc them vao, dé 1am ting mat do va do nhd cla chit mang trong nudc.
Thuong hitu hiéu nhit néu nghién va tron chét phong trir vat gdy hai & cung thoi gian
bang cach didu ché hdn hop trong nuéc va ddng héa n6 trong mot thiét bi nhu may

nghién cat, may nghién bong, hoic may dong héa kiéu piston.
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Thubc phong trir vat gdy hai con c6 thé dugc st dung dudi dang ché phim
vién cém, dang nay 1a dic biét hiru hicu dé dung cho d4t tréng. Ché pham dang vién
cdm thuong chira tir 0,5% dén 10% trong lugng chét phong trir vat gay hai, dugc phan
tan trong chat mang chira d4t sét hodc chét tuong tu. Cac ché phdm nay thudng duogc
bao ché bang cach hoa tan chét phong trir vét gdy hai trong dung moi thich hop va dua
n6 vao chét mang cho vién cém, chit nay duoc tao thanh trude d6 dé cho c& hat thich
hop, nim trong khoang of tir 0,5 dén 3mm. Ché phim nay con c6 thé dugc bao ché
bang cach tao ra bdt nhio hodc dang sét ctia chdt mang va hop chét va ép va sy kho

dé thu dugc vién com c6 c& hat mong mudn.

Dang bui chira thubc phong trir vat gdy hai duoc diéu ché béng cach tron mot
cach chinh x4c chit phong trir vat gay hai & dang di dugc tén bot v&i chat mang néng
hoc & dang bui thich hop, nhu dét sét tréng, d4 ndi Ita d3 dugc nghién va cac loai
tuong tw khac. Dang bui c6 thé chira mét cach thich hop tir 1% dén 10% chét phong
trir vat gy hai. Chiing con c6 thé duoc st dung duéi dang dich tuéi cho hat giéng

hoic duéi dang dé dung cho 14 bang may thi bui.

Tuong tu, thuc t& sir dung thudc phong trir vat gdy hai dudi dang dung dich
trong dung méi hitu co thich hop, thuong 13 ddu mé, nhu dau phun mu, diu nay duoc

sir dung rong rai trong hda nong.

Thubc phong trir vat gdy hai con c6 thé duoc sir dung & dang ché phdm khi
dung. O dang ché phim nay, chét phong trir vat gdy hai dugc hoa tan hodc dugc phan
tan trong chit mang, chit nay 12 hdn hop chit déy tao ra ap suat. Ché pham khi dung

dugc dong goi trong dd chira ma tir d6 hdn hop nay dugc phéan tan qua van phun.

Moi nhir phong trir vat giy hai dugc tao thanh khi chét phong trir vat gdy hai
duge tron vé6i thue phdm hodc chit thu hat hodc ca hai. Khi vat gy hai dn phai moi
nhir, chiung cfing 4n ludn ca chét phong trir vat gy hai. Mdi nhir c6 thé & dang vién
cdm, dang gel, dang bt chady dugc, dang 1ong hodc chét rin. Ching c6 thé dugc s

dung & noi an nau cua dich gay hai.
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Thudc x6ng 13 thube phong trlr vt gay hai ma c6 4p sudt tuong dbi cao va do
d6 né co thé ton tai dudi dang khi & ndng d6 du dé giét vat gdy hai trong dét trong
hoic khong gian xung quanh. Ddc tinh ctia thudc x6ng 1a twong ng véi ndng d6 va
thoi gian tiép xtc. Chung duge dic trung béi kha ning phan tan tdt va tac dong bang
cach xam nhép vao hé hd hép cua vat gay hai hoac dugc hz‘ip thu qua 16p biéu bi caa
vét gdy hai. Thubc xong dugc dung dé phong trir vét gdy hai san phdm bao quan duéi

tAm chju duoc khi, trong phong hodc toa nha kin khi hodc trong phong dic biét.

Thubc phong trir vt gy hai c¢6 thé dugc tao vi nang bang cach tao hdn dich
c4c hat hodc giot nho chit phong trir vét gy hai trong céc loai polyme déo khac nhau.
Bing cach thay ddi héa hoc cia polyme hoic thay dbi cac yéu tb trong qua trinh bao
ché, vi nang cé thé dugc tao ra c6 kich ¢, d6 tan, do day thanh nang va mirc dd thAm
nhap khic nhau. Céc yéu té ndy chi phéi tdc d6 ma véi toe do nay hoat chat trong d6
s& dugc giai phéng, dén luot minh né anh huéng dén tinh nang con du lai, tbe do tac

dong va mui thom cla san pham.

Dung dich dic dang dau c6 thé dugce tao ra bang cach hoa tan chét phong trir
vét gdy hai trong dung méi, dung méi nay s& giit cho chit phong trir vat gdy hai & dang
dung dich. Dung dich ddu cta thuc phong trir vat gdy hai thuong cho tac dung trir
dich gy hai nhanh va hiéu qua trc thi hon 1a cac chét phdm khac do ban than dung
moi di cd tac dung phong trir vat gdy hai va su hoa tan cta sép bao phu 16p vé boc s&
lam ting tde do hép thu chét phong trir vat gay hai. Cac 1¢i ich khac cia dung dich dau
bao gém d6 bén khi béo quan t6t hon, d6 thAm vao khe t6t hon va do bam dinh vio bé

mit nhom tét hon.

Phuong 4n khéc cla sang ché 13 thé nhii twong dau trong nuéc, trong d6 thé
nhii tvong chira cac giot du, cac giot nay dugc tao ra cung véi 16p bao phu tinh thé
16ng trén phién va dugc phén tan trong pha nuéc, trong d6 mdi giot dau chira it nhat
mot hop chit ¢6 hoat tinh ndng hoc, va né duge bao phi riéng biét bang 16p don phién
hodc 16p ha phién chtra: (1) it nhit mét tac nhan hoat dong bé mat wa m& khong ion,

(2) it nhat mot tic nhan hoat dong bé miat va nudc khong ion va (3) it nhit mot tac
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nhan hoat ddng bé mit ion, trong d6 cac giot nhd c6 duong kinh hat trung binh 1a nho
hon 800 nanomet. Thong tin thém v& phuong 4n duoc md ta trong Coéng bd don yéu
cdu cdp patent My s& 20070027034 cong bd ngdy 01/02/2007, c6 s6 don la
11/495,228. Dé dé sir dung, phuong 4n nay sau day duogc goi la “OIWE.”

Dé c6 thong tin thém, tham khao tai lidu “Insect Pest Management” 2nd
Edition by D. Dent, copyright CAB International (2000). Ngoai ra, d& ¢6 thong tin chi
tiét hon nita, tham khao tai liéu “Handbook of Pest Control — The Behavior, Life
History, va Control of Household Pests” by Arnold Malis, 9th Edition, copyright 2004
by GIE Media Inc.

Céc thanh phan khéac cta ché phim:

Thong thuong, khi hop chat ¢6 cong thirc I hodc mudi dung dugc trong ndng
nghiép bat ky cia no, dugc sir dung trong ché phim, cac ché phdm ndy con c6 thé
chtra c4c thanh phan khéc. Céc thanh phin nay bao gdm, nhung khéng bi gi6i han &,
(day 1a danh sach khong chon lgc va chon loc khong anh hudng 13n nhau) chét tao im,
chét gidn, chét dinh, chit thim, chit dém, tac nhan co 14p, tdc nhan lam giam sy chay,
tac nhan tuong hop, tdc nhan chdng tao bot, tic nhan 1am sach va chit nhii héa. Mot

vai thanh phan d4 dugc mé ta trén day.

Téc nhAn tao 4m 13 chit ma khi dugc thém vio chit léng s& lam ting d6 gidn
hozc d thdm ciia chét 16ng bang cach lam gidm stic cang bé mit trong giita chét 16ng
va bé mat ma trén d6 nod duoc trai ra. Tac nhan tao 4m dugc stir dung cho 2 chirc nang
chinh trong c4c ché phdm héa nong: trong qua trinh ché bién va san xuét dé lam tang
ty 1é ctia viéc 1am 4m bot trong nuéc dé tao ra dich c6 dic cho chét l6ng tan dugce hodc
dich huyén phu dic; va trong qua trinh tron san phim véi nude trong thing phun dé
1am giam thoi gian tao 4m cta bot c6 thé hat dm va 1am cai thién tinh thim cua nuéc
va0 vién cdm phan tan dugc trong nude. Vi du vé tac nhan tao 4m dugc str dung trong
bot c6 thé tao 4m, dich huyén phu dic va ché phidm dang vién cdm phéan tan duogc
trong nudce 1a natri lauryl sulfat; natri dioctyl sulfosucxinat; alkyl phenol etoxylat; va

etoxylat rugu béo.
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Téc nhén gdy phan tan 13 chit ma s& hap thu vio bé mit ctia hat va gitip cho
giit dugc trang thdi ciia thé phan tan cta hat va ngin ngira ching két ty lai. Tac nhan
gdy phan tan duoc thém vao céc ché phém héa ndng dé tao thuan loi cho thé phén tan
va thé huyén phi trong qué trinh san xuét, va dé dam bao cac hat phéan tén lai vao nude
trong thung phun. Chiing dugc sir dung rong rii trong bot ¢6 thé hut 4m, dich huyén
phu dic va vién cdm phén rd dugc trong nudc. Chét hoat dong bé mat ma duoc st
dung 1am tic nhén giy phan tin cé kha ning thdm manh vio bé mit cta hat va tao ra
rao can mang dién hoic rio can vé mat khong gian dé tai tao lai hat. Chét hoat dong bé
mit dugc str dung thudng xuyén nhét 13 cac anion hodc khong phai ion hodc hén hop
clia ca 2 loai nay. Pbi vé6i ché phim dang bot c6 thé 1am 4m dugc, tac nhan gdy phan
rd thuong gip nhét 13 natri lignosulfonat. D4i véi dich huyén phu dic, do hép thu va
do6 6n dinh rat tdt thu duoc béng cach st dung chit da dién phan nhu dich dic
naphtalen sulfonat formaldehyt. Tristyrylphenol etoxylat phosphat este cling duoc sir
dung. Cac chat khong ion nhu dich dic alkylaryletylen oxit va copolyme khéi EO-PO
thinh thoang duoc két hop v6i cac chét anion 1am tac nhan gy phan ra cho dich huyén
phtl dic. Trong nhitng nim gin day, cc loai chat hoat dong bé mit polyme phan ti
lwong rit cao d4 dugc phat trién 1am tic nhan gy phan ri. Céc chét nay cé “mach” ky
nudc rat dai va mot luong 16n mach etylen oxit hinh thanh nén “ring” cua chit hoat
dong bé mit c6 dang “lugc”. Céc polyme c6 trong lugng phan tir cao ndy c6 thé dua
lai d6 6n dinh trong 1 thoi gian dai rat tét dbi véi dich huyén phu ddc do mach ky nudc
nay c6 nhiéu diém mo neo trén bé mat cua hat. Vi du v& tc nhan gdy phén tan dugc st
dung trong céc ché phdm héa ndng 13 natri lignosulfonét; dich ddc natri naphtalen
sulfonat formaldehyt; tristyrylphenol etoxylat phosphat este; etoxylat cuia rugu béo;
alkyl etoxylat; copolyme khéi EO-PO; va copolyme ghép.

T4c nhéan nhil héa 13 chit ma 1am 6n dinh thé huyén phi cia cac giot nhd cia
pha 16ng nay trong pha 16ng khac. Néu khong c6 tac nhan nhii hoa, hai chét long s&
tach riéng thanh 2 pha 16ng khong tron 1dn vao nhau. Hon hop chét nhii hoa thudong
dugc st dung nhét chira alkylphenol hodc rugu béo véi 12 don vi etylen oxit hoac
nhiéu hon va mubdi canxi hoa tan trong dau cia axit dodexylbenzensulfonic axit. Gia tri

khoang can bing wa nudc-ua béo (hydrophile-lipophile balance: “HLB”) nim trong
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khoang tir 8 dén 18 thudng s& cho thé nhil tuong c6 dd bén tét. P bén cia thé nhii
tuong d6i khi ¢6 thé dugc 1am cai thién bing cach thém mot lugng nho chét hoat dong

bé mat cia khébi copolyme EO-PO.

Tac nhan 1am hoa tan 13 chét hoat dong bé mat ma s€ hinh thanh nén cic mi-
xen trong nudc & ndng d6 16n hon ndng d6 mi-xen t&i han. Tiép d6, cac mi-xen c6 thé
hoa tan cac chét khéng tan trong nuéc phia bén trong phan ky nuéc cia mi-xen. Cc
loai chét hoat dong bé mdt thuong duge sir dung dé 1am hoa tan 13 cac chit khoéng ion,

sorbitan monoolat, sorbitan monoolat etoxylat, va metyl olate este.

Chét hoat dong bé mat doi khi dugc st dung riéng r& hodc cling véi cac chat
phu trg khac nhu dau khoang hodc diu thuc vat 1am ta dugc cho hdn hop binh phun dé
1am cai thién tinh ndng sinh hoc ctia chit phong trir vat gdy hai lén muyc tiéu. Cac loai
chit hoat dong bé mit duge sir dung @ 1am gia ting hoat tinh sinh hoc thuong phu
thudc vao ban chit va kiéu tic dung cta chét phong trir vat gdy hai. Tuy nhién, chiing
thuong 13 céc chit khong ion nhu: alkyl etoxylat; rugu béo etoxylat tuyén tinh;

aliphatic amin etoxylat.

Chét mang hodic chét pha lodng trong cac ché phim néng hoc 13 chit duoc
thém vao chit phong trir vt gy hai dé thu duoc san phim c6 d6 ndng do can thiét.
Céc chit mang thudng 13 cac chét c6 kha ning hép thu cao, trong khi chét pha loang
thuong 13 cac chit c6 kha ning hap thy thip. Chét mang va chét pha lodng duogc st
dung trong ché phim & dang bui, bot c6 thé hut 4m, vién cdm va vién cdm phén tan

dugc trong nudec.

Dung mdi hitu co' dugce st dung chinh trong ché phdm dich ¢6 c6 thé nhil héa,
thé nhii twong diu trong nude, thé nhii-huyén phu, va ché phim c6 thé tich thp, va &
mdt mirc d6 thap hon, 13 ché phdm dang vién cém. Poi khi, hdn hop cua cac dung moi
duge sir dung. Nhém chinh dau tién cia céc dung mai 12 dAu parafin béo nhu kerosen
hodc parafin tinh luyén. Nhém chinh tht hai (va 1a nhém thuong gip nhit) chta céc
dung m6i thom nhu xylen va cac phan doan c6 trong lugng phan it cao ctia cac dung

moi thom C9 va C10. Hydrocacbon dugc clo héa 13 hiru hiéu 1am ddng dung méi dé
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ngin chin tinh trang két tinh cta thudc phong trir vt gdy hai khi ché phadm dugc nhii
héa trong nudce. Rugu d6i khi ciing dugce sir dung 1am dong dung méi dé 1am tang hi€u
qua cua dung moi. Cac dung mdi khac co thé bao g6m dau thyc vat, ddu hat, va este

dau thuc vét va dau hat.

Chat 1am dic hodc tic nhén tao gel duoc sir dung chii yéu trong ché phim cua
dich huyén pha dic, thé nhii turong va thé nhii-huyén phit dé lam thay ddi luu bién hoc
hodc cac dic tinh chay ciia dich 16ng va dé ngin chin tinh trang tach va ling cia cac
hat hodc giot nhé phén tan. T4c nhén tao ddc, tc nhan tao gel va tic nhan chéng ling
thudong nam trong hai pham trd, chinh 13 hat khong tan trong nudc va polyme tan trong
nu6e. C6 thé tao ra ché phdm huyén phu dic bing cach sir dung dat sét va silicat. Vi
du vé cac loai chét nay bao gdm, nhung khong bi gi6i han &, montmorilonit, bentonit,
magie nhdm silicat, va atapulgit. Polysaccarit tan trong nudc dugce sir dung lam tac
nhan tao dic-tac nhan tao gel trong nhiéu nam. Céac loai polysaccarit thuong dugce st
dung nhét 13 dich chiét tu nhién cia hat va tio bién hodc 1a din xuét téng hop cda
xenluloza. Vi du vé céc loai chit ndy bao gbm, nhung khong bi giéi han &, gdbm guar;
goém carob (carobin); carageenam; alginat; metyl xenluloza; natri carboxymetyl
xenluloza (SCMC); hydroxyetyl xenluloza (HEC). Céc loai tic nhin chéng ling khac
12 dya trén tinh bdt bién tinh, polyacrylat, ruou polyvinyl va polyetylen oxit. Tac nhan

chéng lang t6t khac 12 gdm xanthan.

Vi sinh vt c6 thé gay ra tinh trang hu héng ciia san pham ché bién. Do dé, tac
nhén bdo quan dugc sir dung dé loai trir hogc 1am gidm tac hai nay. Vi du vé céc tac
nhan ndy bao gdm, nhung khéng bj giéi han &: axit propionic va mudi natri cta no;
axit sorbic va mudi natri hoic kali cta né; axit benzoic va mudi natri cia no; mudi
natri cua axit p-hydroxybenzoic; metyl p-hydroxybenzoat; va 1,2-benzisothiazolin-3-
on (BIT).

Su c6 mit clia chit hoat dong bé mat thudng 1am cho ché phim trén co s&
nuée tao bot trong qua trinh trén khi bao ché va sir dung & trong binh phun. Pé lam

gidm xu hudng tao bot, cac tic nhan chéng tao bot thuong dugc thém vao trong giai
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doan san xuét hodc trude khi rét vao chai. Thong thudng, c6 2 loai tac nhan chéng tao
bot, 12 silicon va khéng phai silicon. Silicon thudng 13 thé nhii twong trong nudc cia
dimetyl polysiloxan, trong khi tac nhan chdng tao bot khong phai silicon 1a diu khong
tan trong nudc, nhu octanol va nonanol, hodc silic oxit. Trong ca hai trudng hop nay,
chic ning cta tac nhan chéng tao bot 1a dé lam di chuyén chét hoat dong bé mit ra

khdi bé mat khong khi-nudc.

Tac nhan “xanh” (vi du, ta dugc, chét hoat dong bé mat, dung méi) ¢6 thé lam
giam diu vét cia cac ché phim bao vé mua mang vé mit moi trudng toan dién. Téc
nhan xanh cé kha ning thoai bién sinh hoc va thudong co ngudn gdc tir tw nhién
va/hoic tir ngudn bén viing, vi du nguén thue vat va dong vat. Vi du cu thé 13 diu thuc

vat, dau hat, va este ciia chung, ca alkyl polyglucosit dugc alkoxylat héa.

Vé thong tin thém, xem tai liéu “Chemistry and Technology of Agrochemical
Formulations” edited by D.A. Knowles, copyright 1998 by Kluwer Academic
Publishers. Ngoai ra cﬁng xem “Insecticides in Agriculture and Environment —
Retrospects va Prospects” by A.S. Perry, I. Yamamoto, I. Ishaaya, and R. Perry,
copyright 1998 by Springer-Verlag.

Hoat tinh phong trir vat gy hai:

Ché phdm phong trir vat gy hai d3 duoc md ta c6 thé duge st dung lam, vi
du, thudc diét giun, thudc trir nhén gdy hai, thube phong trir vat gy hai, thube diét con

tring, thudc diét ve bét, va/hoic thube trir bc gdy hai.

Theo mdt phuong 4n cu thé, phuong phap phong trir vat gdy hai bao gbm viéc
ding ché phim phong trir vat gay hai chura hop chét c6 cong thirc I hodc mubi dung

dugc trong néng nghiép bit ky ctia n6 gin quin thé vat gy hai.

Hop chit c6 cong thie I thudng duge st dung véi lugng tir 0,01g/hecta dén
5000g/hecta dé tao ra tac dung phong trir. Luong tir 0,1g/hecta dén 500g/hecta thuong

dugc wu tién, va lugng tir 1g/hecta dén 50g/hecta thudng duge vu tién hon.
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Khu vire ma hop chét c¢6 cong thire I dugce ding vio c6 thé 13 khu vuc bat ky
trc ché (hodc ¢6 thé duoc tic ché, hodc ngang qua) vat gdy hai, vi du, noi mia mang,
cay cbi, hoa qua, ngil cbe, cac loai co kho, cdy leo, mang dat c6 co va cdy c6 tinh chét
trang tri, dugc sinh trudng, noi cac dong vat thuin hoa duoc cu tri; bé mat bén trong
hodc bén ngoai cua tdoa nha (nhu nhitng noi ma hat gibng dugc bao quéan), va cac vat
liéu xay dung duoc sit dung trong cic tdoa nha (nhu gd tdm ép), dét xung quanh toa
nha. Dién tich miia mang cy thé dé sir dung hop chét c6 cong thuc I bao gdm cac phin
dién tich trong do, tdo, ngd, hudng duong, bong, dau tuong, cai dau, bot my, gao, lda
mién, laa mach, yén mach, khoai tay, cam, c6 linh lang, rau diép, dau, ca chua, tiéu, ho
bong cai, dao, thudc 14, qua hanh, cu cai dudng, dau va cac loai cdy trong cb gia tri
khac sinh truéng hogc hat gidng ciia ching dugc tréng 1én. Ciing c6 loi néu sir dung

amoni sulfat véi hop chat c6 cong thic I khi trdng cac ciy khac nhau.

Vit gdy hai dang dugc phong trir tirc 13 quén thé vét gy hai, hoat tinh vat gay
hai, hodc ca hai, di dugc gidm trong mot khu vuc dién tich. Piéu ndy cé thé xoay
chuyén khi quan thé dich gy hai bi ddy Iui ra khoéi khu vuce nay; khi dich gay hai b
mét kha nang trong hodc xung quanh khu vuc nay; hodc khi dich gy hai bi loai trtr,
toan bg, hoic mot phan, trong hodic xung quanh khu vire nay. T4t nhién, t8 hop céc két
qua nay co thé xdy ra. Néi chung, quén thé dich gdy hai, hoat tinh, hodc ca 2 yéu td
ndy duge gidm nhu mong muén 13 nhiéu hon 50%, t6t hon 1a 90%. Néi chung, khu

vuc ndy khong & trén ngudi; do d6, phin nay thuong khong phai 1a khu vuc ¢6 nguoi.

Hop chét ¢6 cong thire I ¢6 thé dugc st dung & dang hén hop, dugc ding ddng
thoi hodc lién tuc, riéng ré hoic véi hop chét khac dé 1am tang sinh luc cia cay trdng
(vi du, d€ 1am thic ddy hé r& tot hon, chdng lai cac diéu kién sinh truéng khic nghiét).
Céc hop chit khac nay 13, vi du, hop chét diéu bién thy thé etylen ctia cdy trong, déng
chii ¥ nhat 1-metylxyclopropen (con dugc biét 1a 1-MCP). Ngoai ra, cac phén tir nay
c6 thé duoc st dung trong thoi gian ma khi hoat tinh dich gay hai thip, nhu trudc khi
cay trong dugc bit diu trdng dé tao ra noéng phim c6 gia tri. Thoi gian nay bao goém

mua vu sém khi ap luc clia vt gay hai thuong 13 thip.
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Hop chét c6 cong thie I ¢ thé duoc dung cho 14 va cac phin qua cta cdy dé
phong trir vat gdy hai. Cac phan tir s& tiép xuc truc tiép v&i vat gdy hai, hodc dich hai
s& ding chat phong trir vat gy hai khi an 14, qua, hodc dich chiét nhua cdy ma co chira
chit phong trir vat gy hai. Hop chét ¢6 cong thirc I con c6 thé duge dung cho dt, va
khi dugc dung theo cach ndy, dich gy hai in ré& va than c6 thé dugc trir. R& ¢6 thé hip
thu phan tir dugc dua vao tir cic phan 14 cia ciy dé phong trir vat gy hai nhai dit

tréng va vat gdy hai an nhua cay.

Nhin chung, véi mdi nhtr, mdi nhir duogc dua vao dat noi ma, vi du, mbi c6 thé
di vao tiép xtic v6i, va/hodc bi thu hat béi mdi nhtr. Mdi nhir con ¢6 thé dwoc dung cho
bé mit cta tda nha (bé mit ngang, bé mit doc hoidc bé mat nghiéng), noi ma, vi du,
kién, méi, gian va rudi, c6 thé tiép xuc véi, hodc bi thu hut bdi mdi nhir. Mdi nhir c6

thé chira hop chét c6 cong thic L.

Hop chat c6 cong thuc I c¢6 thé dugc nam trong vién nang, hodc nam trén bé
mat cda vién nang. Kich ¢ cia vién nang c6 theé nam trong khoang tir nanomet (dudong

kinh khoang 100-900 nanomet) dén micromet (dudng kinh khoang 10-900 micron).

Do kha ning v6 song clia tring ctia mot s vét gy hai 1a khang lai mot sb loai
thubc phong trir vat gdy hai, viéc st dung 1ap lai hop chét c6 cong thuc I ¢6 thé 1a

dugc mong muodn de trir u trung méi sinh ra.

Su di chuyén hé théng cuia thubc phong trir vat giy hai & cy trong c6 thé dugc
sir dung dé phong trir vat gdy hai 1én mot phén cua cdy bang cach dung (vi du, phun
vao khu vire) hop chét c6 cong thirc I &n phin khic cia cdy. Vi dy, viéc trir cOn tring
dn 14 c6 thé dat duge bang cach tudi nhé giot hoc ding vao ludng, bing cach xir 1y
dht tréng béng, vi dy, liéu thudc dung cho d4t trude hodc sau khi tréng, hodc béng cach

xtr ly hat gidng cta cdy trong trude khi trdng cay.

Viéc xir ly hat gidng c6 thé duoc tmg dung cho tit ca cac loai hat, bao gbm cic
hat ma tir d6 cdy trong dugc cai bién bang cong nghé di truyén dé biéu hién tinh trang

dac bi€t bat dau ndy mam. Vi du lam dai dién bao gom, cac loai hat gidong bi€u hién
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tinh ddc protein v6i dich gay hai khong xwong séng nhu Baxillus thuringiensis hodc
ddc td diét con triung khéc, cic chét nay biéu hién mirc 4o khéng lai thudc diét ¢, nhu
hat giéng “trong ngay (Roundup Ready)”, hodc cac loai hat gidng c¢6 gen nudc ngoai
“xép chdng” biéu hién doc tinh v6i thube diét con trung, khang lai thubc diét co, ting
cuong chét dinh dudng, chiu han han, hoac cac dic diém c6 loi khéc. Ngoai ra, viéc xir
1y hat gidng bang hop chét c6 cong thic I ndy c6 thé 1am tang thém kha nédng cia ciy
trdng chdng lai t6t hon c4c didu kién sinh truéng khic nghiét. Didu nay s& din dén cay
trdng khée manh, nhiéu sinh luc hon, c6 thé cho hiéu suét cao hon tai thoi diém thu
hoach. Néi chung khoang 1g hop chit ¢6 cong thirc I dén 500g/100.000 hat gidng 13
duge mong doi dé thu duge két qua tdt, lugng tir 10g dén 1002/100.000 hat gidng 1a
duge mong doi dé thu duge két qua tét hon, va lwong tir 25g dén 75g/100.000 hat

gidng 1a dugc mong doi dé thu dwoc két qua tét hon nia.

R rang rang, hop chit c6 cong thie I ¢ thé duge sir dung trén, trong, hoic
xung quanh cdy tréng dugc cai bién bing cong nghé di truyén dé bidu hién céc tinh
trang ddc biét, nhu Baxillus thuringiensis hoic cac doc td diét con trung khac, hoic
biéu hién chiu duge thube diét co, hoidc véi cac gen nudc ngoai “xép chéng” biéu hién
doc t6 diét con trung, chiu dugc thube diét co, lam tdng cuong dinh dudng, hodc cac

dac di€ém c6 loi khéc.

Hop chit c6 cong thirc I c6 thé duge st dung @& trir vat ky sinh trong va vat ky
sinh ngoai trong linh vuc thude thu y hoic trong linh vuc gitt dong vat khong phai
ngudi. Hop chat c6 cong thirc I duge dung, bang cach dung qua dudong miéng & dang,
vi du, vién nén, vién nang, dd uéng, vién cbm, bﬁng cach dung qua da & dang, vi du,
nhiing, phun, rét vao, tao dém, va tao bui, va bang cach dung ngoai duong tiéu hoda &

dang, vi du, tiém.

Hop chét co cong thuc I c6 theé duge dung mdt cach thudn 19i & vat nudi, vi du,
gia stc, ciry, lon, ga, va ngdng. N6 con cé thé duoc dung mot cach thuin loi & vat
cung nhu, ngua, ché va meo. Dich gay hai cu thé dé trir co6 thé 1a bo chét va ve bét ma

gay phién ha cho dong vat. Ché phdm thich hop dugc dung qua dudong miéng cho céc
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con dong vat cung v6i nude uong hodc thirec dn. Liéu va ché pham thich hop sé phu

thudc vao ting loai.

Hop chét co cong thire I con cd thé duoc st dung dé trir giun ky sinh, dic biét

1a ky sinh duong rudt, & cac con déng vat néu trén.

Hop chét ¢6 cong thire I con c6 thé duoc dung trong phuong phap diéu tri cho
strc khée ngudi. Cac phuong phép nay bao gdm, nhung khong gi6i han &, dung qua
duong miéng & dang, vi du, vién nén, vién nang, dd uéng, vién cbém, va béng cach

dung qua da.

Dich gay hai trén toan thé gi6i dugc di tri vao moéi truong mdi (cho dich gay
hai nay) va sau d6 tr¢ thanh loai xdm lan méi trong moéi trudong mai nay. Hop chat ¢
cOng thire I con ¢6 the duge st dung cho loai xam 1an méi nay dé trir chiing trong moi

trudng méi nay.

Hop chit ¢ cong thie I con c6 thé duge sir dung trong khu vuc ma céc ciy
tréng, nhu cdy mia vu, dang sinh trudng (vi du, trude khi tréng, dang trdng, trude khi
thu hoach) va noi ma & d6 mirc d6 thap (tham chi khong thuc sy ¢6 mat) cda dich giy
hai ¢6 thé pha hoai v& mat thuong mai cic cay tréng ndy. Viéc st dung céc hop chét
ndy trong khu vuc ndy tao ra lgi ich cho céy tréng dang truéng thanh trong khu vuc
nay. Céc lgi ich nay, c6 thé bao gdm, nhung khong bi gi6i han &, 1am cai thién tinh
trang khde manh ciia cdy trdng, cai thién hiéu suét cdy trdng (vi du, sinh khdi gia tang
va/hodc ham lugng céc thanh phdn c6 gia tri gia ting), cai thién sinh luc cia cy trong
(vi du sy ting trudng clia ciy trong gia ting va/hodc 14 xanh hon), cai thién chit luong
clia cdy trong (vi du ham luong hodc thanh phén ctia mét sé chét nhat dinh gia tang),
va lam cai thién tinh dung nap véi sirc ép phi sinh va/hodc strc ép sinh hoc clia ciy

tréng.

Trudc khi thudc phong trir vat gdy hai c6 thé duoc sir dung hodc ban ra ¢ quy
md thuwong mai, thubc phong trir vat gy hai nay phai trai qua qua trinh danh gia kéo

dai bdi cac chuyén gia cé tham quyén khdc nhau (dia phuong, ving, quoc gia va quoc
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té). Nhimg yéu ciu v& dit liéu phong phu nay dugc chi dinh béi chuyén gia c6 thim
quyén quy dinh va dugc ghi nhan thdng qua dit liéu dugc hinh thanh va xem xét boi
ngudi ding ky san phdm hodc bdi mot bén thi ba dai dién cho nguodi ding ky san
phim, thuong str dung mdy tinh két ndi véi trang web ctia thé gigi (World Wide Web).
Sau do6, céc chuyén gia c6 thAm quyén niy s& xem xét lai dit liéu nay va néu viée xac
dinh tinh an toan dugc bao gbm, cung cip cho nguoi st dung hodc nguoi ban hang
tiém nang viéc chip nhan dang ky san phim. Sau d6, tai noi ma don dang ky san phim
duge bao ho va hd tro, ngudi sir dung hoic ngudi ban nay cé thé su dung hoac ban

duéi dang thube phong trir vat gdy hai.

Hop chit c6 cong thire T ¢6 thé duge thir nghiém dé x4c dinh d6 hiéu qua cua
n6 chéng lai dich gay hai. Ngoai ra, nghién ctru vé cach tac dong c6 thé dugc thuc hién
dé xéac dinh lidu céc hop chét nay cd kidu tac dong khéac nhau 1én c4c thube phong trir
vat gy hai kh4c nhau. Sau d6, dir liéu can thiét nay sé& duogc phé bién cho bén thir ba,

bang internet ching han.

Ché phim phong phdng trir vat gy hai dugc mé ta & ddy chira hop chét ¢6
cong thirc I c6 thé dugc sir dung dé phong trlir mét loat dich gdy hai khac nhau.

Vi du khong 1am gi6i han, theo mot hodc nhiéu phuong an, phuong phap theo
sang ché c6 thé dugc sir dung dé phong trir mdt hodc nhiu thanh phén cia rudi duc 14,
Caliothrips phaseoli, Paratrioza cockerel, Spodoptera exigua, Myzus persicae,

Nilaparvata lugens, va Bemisia tabaci.

Theo phuong 4n khac, phuong phép clia sang ché c6 thé duoc sir dung dé
phong trir mdt hodc nhiéu thanh phan cta it nhdt mot dong vét nganh chan khép,
nganh giun tron, phin nganh chan kim, phan nganh nhiéu chén, phan nganh sau chan,
16p con trang, 16p hinh nhén, va 16p rét to. Theo mot sb phuong 4n, phuong phép cta
sng ché c6 thé dugc sit dung dé trir mot hodc nhidu thanh phin ciia it nhét mdt 16p

con trung va 16p hinh nhén.
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Theo phuong 4n khéc, phuong phap ciia sang ché ¢6 thé duoc st dung dé
phong trir cac thanh phin cia BO canh cing Coloptera (canh cting) bao gdm, nhung
khong chi giéi han &, Acanthoscelides spp. (mot dau dai), Acanthoscelides obtectus
(mot ddu noi chung), Agrilus planipennis (sdu xanh duc thin), Agriotes spp. (sdu in
13), Anoplophora glabripennis (mot gb), Anthonomus spp. (mot dau dai), Anthonomus
grandis (mot bong), Aphidius spp., Apion spp. (mot dau dai), Apogonia spp. (bo canh
cing hai 1), Ataenius spretulus (bo den hai tham co), Atomaria linearis (bo canh cimg
nhd), Aulacophore spp., Bothynoderes punctiventris (bo dau dai hai cu cai dudng),
Bruchus spp. (mot diu dai), Bruchus pisorum (mot dau), Cacoesia spp.,
Calosobruchus maculatus (mot dau d6), Carpophilus hemipteras (mot thd dudi diém
vang), Cassida vittata, Cerosterna spp., Cerotoma spp. (bo cénh cting #n 14),
Cerotoma trifurcata (sdu an 1&), Ceutorhynchus spp. (mot diu dai), Ceutorhynchus
assimilis (mot hai vé hat cai bép), Ceutorhynchus napi (bo hai cai bép), Chaetocnema. .
spp. (bo canh cung an 18), Colaspis spp. (canh cing trong dét), Conoderus scalaris,
Conoderus stigmosus, Conotrachelus nenuphar (bo cénh cing hai man), Cotinus
nitidis (bo canh cung xanh thang 6), Crioceris asparagi (bg canh cliing hai ming tay),
Cryptolstes ferrugineus (bo canh cimg an phoéi hat), Cryptolstes pusillus (mot rau dai),
Cryptolstes turcicus (mot gao det), Ctenicera spp. (siu dn 1&), Curculio spp. (mot dau
dai), Xyclocephala spp. (bo canh cfrng hai 18), Xylindrocpturus adspersus (mot dn than
huéng dwong), Deporaus marginatus (mot an 14 xoai), Dermestes lardarius (co canh
cing an thit), Dermestes maculates (b da), Diabrotica spp. (bo canh cling #n 14),
Epilachna varivestis (bo ddu Mexico), Faustinus cubae, Hylobius pales (mot xanh
x4m), Hypera spp. (mot dau dai), Hypera postica (mot hai co linh lang), Hyperdoes
spp. (mot hai tham cd), Hypothenemus hampei (bo canh ctng hai ca phé), Ips spp.
(mot duc g0), Lasioderma serricorne (bo canh cung hai thubc 18), Leptinotarsa
decemlineata (bo canh cing hai khoai tdy), Liogenys fuscus, Liogenys suturalis,
Lissorhoptrus oryzophilus (mot lia nuéc), Lyctus spp. (bo canh cimg duc gd/bo canh
cung gdy mot gb), Maecolaspis joliveti, Megascelis spp., Melanotus communis,
Meligethes spp., Meligethes aeneus (bo canh cing hai hoa), Melolontha melolontha

(bo hung), Oberea brevis, Oberea linearis, Oryctes rhinoceros (kién vuwong mot sung),
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Oryzaephilus mercator (mot rang cua), Oryzaephilus surinamensis (mot ring cua hai
hat), Otiorhynchus spp. (mot ngii cdc), Oulema melanopus (bo cénh cung an 14 ngii
cdc), Oulema oryzae, Pantomorus spp. (mot ngii cb¢), Phyllophaga spp. (bo cénh
cting xuét hién vao thang 5/thang 6), Phyllophaga cuyabana (bo cénh cung an 14),
Phynchites spp., Popillia japonica (bg canh cing Nhét Ban), Prostephanus truncates
(bo cénh cimg 16n hai hat), Rhizopertha dominica (mot duc hat nhd), Rhizotrogus spp.
(bo rdy), Rhynchophorus spp. (mot ngii cbc), Scolytus spp. (bo canh ctmg duc gd),
Shenophorus spp. (mot voi dai), Sitona lineatus (mot an 14 dau), Sitophilus spp. (mot
hat), Sitophilus granaries (mot thoc), Sitophilus oryzae (mot gao), Stegobium
paniceum (mot hai nguyén liéu thudc), Tribolium spp. (bo cénh cung hai lta my),
Tribolium castaneum (mot bot d0), Tribolium confusum (mot thoc d6), Trogoderma

variabile (mot kho), va Zabrus tenebioides.

Theo phuong 4n khac, phuong phap theo sang ché ciing c6 thé dugc st dung dé

phong trir vat gy hai thudc bd dudi kim Dermaptera (bo dudi nhan).

Theo phuong 4n khac, phuong phap theo sang ché c6 thé dugc st dung @é
phong trir vt gy hai thudc bd canh Iusi Dictyoptera (gian) bao gdm, nhung khong chi
gi61 han & Blattella germanica (gian Duc), Blatta orientalis (gian den), Parcoblatta
pennylvanica, Periplaneta americana (gién M), Periplaneta australoasiae (gian Uc),
Periplaneta brunnea (gidn nau), Periplaneta fuliginosa (gian xam), Pyncoselus

suninamensis (gian Surinam), va Supella longipalpa (gian canh nau).

Theo phuong an khéc, phuong phap theo sang ché co thé duoc st dung dé
phong trir vat gy hai thudc bd hai canh Diptera (rudi hai canh) bao gdm, nhung khong
chi giéi han & dedes spp. (mudi), Agromyza frontella (sau v& bua gy bénh dém cé linh
lang), Agromyza spp. (rudi an 14), Anastrepha spp. (rudi duc qud), Anastrepha suspensa
(rudi duc qua Caribe), Anopheles spp. (mudi), Batrocera spp. (rudi duc qua), Bactrocera
cucurbitae (rudi duc trdi dua), Bactrocera dorsalis (rudi den duc qua), Ceratitis spp.
(rudi duc qua), Ceratitis capitata (rudi duc qué Dia Trung Hai), Chrysops spp. (rudi nai),

Cochliomyia spp. (rudi an thit), Contarinia spp. (mudi hanh), Culex spp. (mudi),
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Dasineura spp. (mudi hanh), Dasineura brassicae (mudi cii), Delia spp., Delia platura
(rudi hai hat ngd), Drosophila spp. (rudi gidm), Fannia spp. (rudi rac thai), Fannia
canicularis (rudi nha nhé), Fannia scalaris (rudi nha vé sinh), Rudi ngwa (rudi ngua),
Gracillia perseae, Haematobia irritans (simg bay), Hylemyia spp. (rudi hai rd),
Hypoderma lineatum (rudi gia sic), Liriomyza spp. (rudi an 14), Liriomyza brassica (rudi
duc 14 cai), Melophagus ovinus (rudi ciru), Musca spp. (rudi xam), Musca autumnalis
(rudi bam trén mat gia sic), Musca domestica (rudi nha), Oestrus ovis (rudi ciru),
Oscinella frit (rudi ia my), Pegomyia betae (rudi an 14 ci cai dudng), Phorbia spp.,
Psila rosae (rudi gdy bénh gi trén ca 1dt), Rhagoletis cerasi (rudi duc qua anh dao),
Rhagoletis pomonella (Au tring hai téo), Sitodiplosis mosellana (mudi hai lGa my),
Stomoxys calcitrans (rudi chudng trai), Tabanus spp. (rudi ngya), va Tipula spp. (rudi

séu).

Theo phuong 4n khéac, phuong phap theo sang ché c6 thé duoc sir dung dé
phong trir vét gy hai thudc by canh nira Hemiptera (rép) bao gdm, nhung khong chi giéi
han & Acrosternum hilare (bo xit xanh), Blissus leucopterus (bo 1é€p), Calocoris
norvegicus (bo hai khoai tay), Cimex hemipterus (rép giuong), Cimex lectularius (r&€p
giudng), Dagbertus fasciatus, Dichelops furcatus, Dysdercus suturellus (bo bdng),
FEdessa meditabunda, Eurygaster maura (bo ngii cdc), Euschistus heros, Euschistus
servus (bo hoi ndu), Helopeltis antonii, Helopeltis theivora (bo xit mudi), Lagynotomus
spp. (nhdng), Leptocorisa oratorius, Leptocorisa varicornis, Lygus spp. (nhén giy hai
cdy), Lygus hesperus (nhén gy hai cdy), Maconellicoccus hirsutus, Neurocolpus
longirostris, Nezara viridula (bo xit xanh), Phytocoris spp. (nhén gy hai cay),
Phytocoris californicus, Phytocoris relativus, Piezodorus guildingi, Poecilocapsus
lineatus (bo xit), Psalus vaccinicola, Pseudacysta perseae, Scaptocoris castanea, va

Triatoma spp. (bo xit hiit mau).

Theo phwong an khéc, phuong phép theo sang ché c6 thé dugc su dung dé
phong trir vét giy hai thudc bd canh déu Homoptera (rép, rép ciy, bo phin tring, riy
xanh dudi den) bao gdm, nhung khéng chi giéi han & Acrythosiphon pisum (rép dau),
Adelges spp. (rép mudi), Aleurodes proletella (b phan tring), Aleurodicus disperses,
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Aleurothrixus floccosus (bo phan), Aluacaspis spp., Amrasca bigutella bigutella,
Aphrophora spp. (riy xanh dudi den), Aonidiella aurantii (rép vay do), Aphis spp. (rép),
Aphis gossypii (t€p bong), Aphis pomi (rép tao), Aulacorthum solani (rép hai cdy mao dia
hoang), Bemisia spp. (bo phén tring), Bemisia argentifolii, Bemisia tabaci (buém tring
hai khoai lang), Brachycolus noxius (rép Nga)), Brachycorynella asparagi (rép ming
tdy), Brevennia rehi, Brevicoryne brassicae (rép cai bép), Ceroplastes spp. (rép cay),
Ceroplastes rubens (t€p sap), Chionaspis spp. (vép cay), Chrysomphalus spp. (rép cAy),
Coccus spp. (tép cdy), Dysaphis plantaginea (rép tho mau hdng), Empoasca spp. (tdy
xanh dudi den), Eriosoma lanigerum (rép téo c6 16ng to), Icerya purchasi (rép sap bong),
Idioscopus nitidulus (riy hai 13 xoai), Laodelphax striatellus (riy nau nhd hai lua),
Lepidosaphes spp., Macrosiphum spp., Macrosiphum euphorbiae (rép khoai tay),
Macrosiphum granarium (rép ngii cbc), Macrosiphum rosae (rép hoa hdng), Macrosteles
quadrilineatus (rdy xanh dudi den cuc), Mahanarva frimbiolata, Metopolophium
dirhodum (rép hai hat hoa héng), Mictis longicornis, Myzus spp., Myzus persicae (r&€p
da0), Nephotettix spp. (rdy xanh dudi den), Nephotettix cinctipes (rdy xanh hai 13),
Nilaparvata lugens (riy nau hai l4a), Parlatoria pergandii (1€p sap canh d6), Parlatoria
ziziphi (rép sép khuyén nen), Peregrinus maidis (rdy ngd), Philaenus spp. (ve siu),
Phylloxera vitifoliae (tép 1& nho), Physokermes piceae (rép hai chdi cdy van sam),
Planococcus spp. (rép sap phan), Pseudococcus spp. (rép sép phén), Pseudococcus
brevipes (rép sap phan hai dira), Quadraspidiotus perniciosus (rép sap vay dc den),
Rhapalosiphum spp. (1€p), Rhapalosiphum maida (rp hai 14 ngd), Rhapalosiphum padi
(rép yén mach), Saissetia spp. (r€p cay), Saissetia oleae (rép den), Schizaphis graminum
(rép xanh), Sitobion avenae (rép ngii cbc), Sogatella furcifera (rdy den tring),
Therioaphis spp. (x€p), Toumeyella spp. (tép ciy), Toxoptera spp. (1&p), Trialeurodes
spp. (bo phan tring), Trialeurodes vaporariorum (buém tring nha kinh), Trialeurodes
* abutiloneus (bo phin c6 canh), Unaspis spp. (1€p cay), Unaspis yanonensis (rép sap 3 soc
n6i minh dai), va Zulia entreriana. Theo mot s6 phuong 4n, phuong phép theo sang ché

c6 thé dugc sir dung dé phong trir rép dao Myzus persicae.

Theo phuong 4n khéc, phuong phap theo sang ché c6 thé duoc st dung dé
phong trir vat gy hai thudc bd canh mang Hymenoptera (kién, ong bip cay, va ong) bao
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gdm, nhung khong chi gi6i han &, Acromyrrmex spp., Athalia rosae, Atta spp. (kién an
14), Camponotus spp. (kién thg), Diprion spp. (ong cén 14), Formica spp. (kién),
Iridomyrmex humilis (kién Argentina), Monomorium ssp., Monomorium minumum (kién
den nhd), Monomorium pharaonis (kién khéng 15), Neodiprion spp. (ong cin 14),
Pogonomyrmex spp. (kién d9), Polistes spp. (ong vd v&), Solenopsis spp. (kién lira),
Tapoinoma sessile (kién nha), Tetranomorium spp. (kién via he), Vespula spp. (kién

vang), va Cylocopa spp. (ong thg).

Theo mét sé phuong an nhét dinh, phuong phép theo sang ché c6 thé duoc st
dung dé phong trir vat gy hai thudc bd canh bang Isoptera (mbi) bao gbm, nhung khong
chi gi6i han &, Coptotermes spp., Coptotermes curvignathus, Coptotermes frenchii,
Coptotermes formosanus (mdi dat), Cornitermes spp. (nasute mdi), Cryptotermes Spp.
(mbi gd khd), Heterotermes spp. (mbi dét hoang), Heterotermes aureus, Kalotermes spp.
(mbi gd kho), Incistitermes spp. (mdi gd khd), Macrotermes spp. (mdi an nim),
Marginitermes spp. (mdi gd kho), Microcerotermes spp. (harveste mbi), Microtermes
obesi, Procornitermes spp., Reticulitermes spp. (mdi dit), Reticulitermes banyulensis,
Reticulitermes grassei, Reticulitermes flavipes (mdi d4t phan bd & mién Nam nudc My¥),
Reticulitermes hageni, Reticulitermes hesperus (mbi ¢t phan bd & mién Ty nudc M),
Reticulitermes  santonensis,  Reticulitermes  speratus, Reticulitermes  tibialis,

Reticulitermes virginicus, Schedorhinotermes spp., va Zootermopsis spp. (mbi gb muc).

Theo phuong 4n khac, phuong phap theo séng ché c6 thé duoc sir dung dé
phong trir vat gy hai thudc bd canh vay Lepidoptera (buém dém va buém) bao gbm,
nhung khong chi giéi han &, Achoea janata, Adoxophyes spp., Adoxophyes orana,
Agrotis spp. (sAu ngai dém), Agrotis ipsilon (sdu xam), Alabama argillacea (sdu cubn 14
bong), Amorbia cuneana, Amyelosis transitella (sdu cam), Anacamptodes defectaria,
Anarsia lineatella (sdu duc canh dio), Anomis sabulifera (siu do hai day), Anticarsia
gemmatalis (sdu an 14), Archips argyrospila (séu cudn 14 hai trai cay), Archips rosana
(sdu cudn 14 hai hoa hdng), 4rgyrotaenia spp. (buém dém), Argyrotaenia citrana (buém
dém hai cam), Autographa gamma, Bonagota cranaodes, Borbo cinnara (siu cubn 14

l4a), Bucculatrix thurberiella (séu duc 14 bong), Caloptilia spp. (séu an 1a), Capua
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reticulana, Carposina niponensis (buém dém hai qua dao), Chilo spp., Chlumetia
transversa (su duc than hai x0i), Choristoneura rosaceana (sdu cubn 14 canh nghiéng),
Chrysodeixis spp., Cnaphalocerus medinalis (sau cudn 14 nhé), Colias spp.,
Conpomorpha cramerella, Cossus cossus (buém thg), Crambus spp. (sdu kéo mang),
Cydiafunebrana (buém dém hai qua man), Cydia molesta (buém dém hai qua), Cydia
nignicana (buém dém hai dau), Cydia pomonella (buém dém), Darna diducta,
Diaphania spp. (sdu duc than), Diatraea spp. (sdu duc than), Diatraea saccharalis (sdu
duc than mia), Diatraea graniosella (sdu duc than ngd), Earias spp. (sdu duc qua),
Earias insulata (sdu duc qua Ai Cép), Earias vitella (sdu xanh duc qua), Ecdytopopha
aurantianum, Elasmopalpus lignosellus (sdu nhd duc than ngb), Epiphysias postruttana
(sdu néu hai to), Ephestia spp. (mot bdt), Ephestia cautella (mot hai hanh nhan),
Ephestia elutella (mot hai thubc 14), Ephestia kuehniella (mot bot Dia Trung Hai),

-Epimeces spp., Epinotia aporema, Erionota thrax (sdu cubn 14 chudi), Eupoecilia .

ambiguella (buém dém hai nho), Euxoa auxiliaris (sdu ngai dém), Feltia spp. (sdu ngai
dém), Gortyna spp. (siu duc than), Grapholita molesta (buém dém hai qua), Hedylepta
indicata (sdu cubn 14 d4u), Helicoverpa spp. (budm cu), Helicoverpa armigera (sdu duc
qué bong), Helicoverpa zea (siu duc qua/bo dudi nhan hai ngd), Heliothis spp. (buém
cl), Heliothis virescens (sau duc chdi thudc 13), Hellula undalis (siu kéo mang hai cai
bép), Indarbela spp. (sdu duc 18), Keiferia lycopersicella (sdu hong ca chua), Leucinodes
orbonalis (sdu duc qua ca tim), Leucoptera malifoliella, Lithocollectis spp., Lobesia
botrana (ngai hai qua nho), Loxagrotis spp. (budm cti), Loxagrotis albicosta (sau ngai
dém hai dau), Lymantria dispar (ngai dc cuong tric), Lyonetia clerkella (su an 14 tio),
Mahasena corbetti (sau tii), Malacosoma spp. (buém dém), Mamestra brassicae (siu
xanh da lang hai cai bap), Maruca testulalis (siu duc qua dau), Metisa plana (siu tii),
Mythimna unipuncta (sau xanh da 14ng), Neoleucinodes elegantalis (sdu nhé duc qua ca
chua), Nymphula depunctalis (sau phao), Operophthera brumata (buém dém mua dong),
Ostrinia nubilalis (sdu duc than ngo), Oxydia vesulia, Pandemis cerasana (siu xanh hai
cdy &n qud), Pandemis heparana (sdu nau hai tao), Papilio demodocus, Pectinophora
gossypiella (sau hdng), Peridroma spp. (séu ngai dém), Peridroma saucia (sdu ngai dém

c6 dém), Perileucoptera coffeella (sau tring an 14 ca phé), Phthorimaea operculella (ngai
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duc cu khoai ty), Phyllocnisitis citrella, Phyllonorycter spp. (sdu an 13), Pieris rapae
(sdu xanh buém tring), Plathypena scabra, Plodia interpunctella (ngai An Do), Plutella
xylostella (sdu to hai cai bép), Polychrosis viteana (buém dém hai nho), Prays
endocarpa, Prays oleae (buém dém hai ddu tuong), Pseudaletia spp. (buém c1),
Pseudaletia unipunctata (sdu xanh da lang), Pseudoplusia includens (siu do hai dau
tuong), Rachiplusia nu, Scirpophaga incertulas, Sesamia spp. (sdu duc than), Sesamia
inferens (sau hdng duc than 14a), Sesamia nonagrioides, Setora nitens, Sitotroga
cerealella (mot thoc), Sparganothis pilleriana, Spodoptera spp. (sdu xanh da lang),
Spodoptera exigua (sdu xanh da lang hai cu cai duong), Spodoptera fugiperda (sdu xanh
da lang), Spodoptera oridania (sau xanh da lang), Synanthedon spp. (séu duc 1é), Thecla
basilides, Thermisia gemmatalis, Tineola bisselliella (buém dém gay hai quan 40),
Trichoplusia ni (siu do hai cai bap), Tuta absoluta, Yponomeuta spp., Zeuzera coffeae
(sdu duc canh), va Zeuzera pyrina (nhdy tring dém den). Theo mot sb phuong. an,

phuong phap theo sang ché c6 thé duoc sir dung dé phong trir Spodoptera exigua.

Phuong phép theo sang ché ciing c6 thé dugc st dung dé phong trir vat gdy hai
thudc bd an 16ng Malophaga (chdy) bao gdm, nhung khong chi gi61 han &, Bovicola ovis

(r4n clru), Menacanthus straminus (rdn ga), va Menopon galinea (ran gia cam).

Theo phuong 4n khac, phuong phap theo sang ché c6 thé dugc st dung dé
phong trlr vat gy hai thudc bd canh thing Orthoptera (chau chiu, cio cdo, va dé) bao
gdm, nhung khéng chi giéi han &, Anabrus simplex (dé nau khéng canh), Gryllotalpidae
(dé triii), Locusta migratoria, Melanoplus spp. (chau chéu), Microcentrum retinerve
(mudm mudm), Pterophylla spp. (chau chiu voi), Chistocerca gregaria, Scudderia

furcata (chau chau voi ba duéi), va Valanga nigricorni.

Theo phuong 4n khac, phuong phép theo sang ché ¢ thé dugc st dung dé
phong trir vat gay hai thudc bd chiy ran Phthiraptera (rin hit miu) bao gdm, nhung
khong chi giéi han &, Haematopinus spp. (rén. gia stc va ran lgn), Linognathus ovillus
(rén cl), Pediculus humanus capitis (tdn ngudi), Pediculus humanus humanus (chiy

nguoi), va Pthirus pubis (ran mu).
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Theo phuong 4n cu thé, phuong phap theo sang ché c6 thé duoc sir dung dé
phong trir vét gy hai thudc bd bo chét Siphonaptera (bo chét) bao gdbm, nhung khong chi
gi6i han &, Ctenocephalides canis (bo chét chd), Ctenocephalides felis (bo chét meo), va

Pulex irritans (bo chét nguoi).

Theo phuong 4n khéc, phuong phap theo sang ché c6 thé dugc su dung dé
phong trir vat gy hai thudc bd Thysanoptera (b tri) bao gdm, nhung khong chi giéi han
&, Frankliniella fusca (bo tif hai thube 18), Frankliniella occidentalis (bo tri dn hoa phén
b6 & mién tdy nudc MY), Frankliniella shultzei, Frankliniella williamsi (bo tr1 hai ng0),
Heliothrips haemorrhaidalis (bo 11 nha kinh), Riphiphorothrips cruentatus, Scirtothrips
spp., Scirtothrips citri (bo trf hai cam chanh), Scirtothrips dorsalis (bo tif vang hai che),

Taeniothrips rhopalantennalis, va Thrips spp.

Phuong phép theo sang ché ciing c6 thé dugc st dung dé phong trir vat gdy hai
thudc bd ba dudi Thysanura (bo dudi dai) bao gdm, nhung khéng chi gi61 han &, Lepisma

spp. (bo nhdy) va Thermobia spp. (bo ndu dudi dai).

Theo phuong 4n khéc, phuong phap theo sang ché c6 thé duoc sir dung dé
phong trir vét gy hai thudc bd ve bét Acari (ve va bét) bao gdm, nhung khong chi gidi
han &, Acarapsis woodi (ve ky sinh trong dudng hd hip cta ong mat), Acarus spp. (ve
hai thuc phim), Acarus siro (ve duc hat), Aceria mangiferae (ve duc chdi xoai), Aculops
spp., Aculops lycopersici (ve gdy bénh gi & ca chua), Aculops pelekasi, Aculus pelekassi,
Aculus schlechtendali (ve gdy bénh gi & tdo), Amblyomma americanum (ve @6 hinh sao),
Boophilus spp. (bét), Brevipalpus obovatus (privet mite), Brevipalpus phoenicis (nhén do
tuoi), Demodex spp. (bét ghé), Dermacentor spp. (ve ghé), Dermacentor variabilis (bét
ch6), Dermatophagoides pteronyssinus (mat bui nha), Fotetranycus spp., Eotetranychus
carpini (nhén d6), Epitimerus spp., Eriophyes spp., Ixodes spp. (bét), Metatetranycus
spp., Notoedres cati, Oligonychus spp., Oligonychus coffee, Oligonychus ilicus (nhén ve
d8), Panonychus spp., Panonychus citri (nhén ve d6 hai cam chanh), Panonychus ulmi
(nhén ve dd), Phyllocoptruta oleivora (nhén ve d6 gdy bénh ri cam chanh),
Polyphagotarsonemun latus (vép tring), Rhipicephalus sanguineus (bét nau ky sinh trén
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cho), Rhizoglyphus spp. (nhén hanh), Sarcoptes scabiei (cai ghé), Tegolophus
perseaflorae, Tetranychus spp., Tetranychus urticae (nhén ve hai chim), va Varroa

destructor (ve ky sinh trén ong mat).

Theo phuong 4n khac, phuong phép theo sang ché c6 thé duoc sir dung dé
phong trir vat gy hai thuc bd giun tron Nematoda (giun tron) bao gdbm, nhung khong
chi gi6i han &, Aphelenchoides spp. (giun tron hai 14), Belonolaimus spp. (giun tron cé
voi), Criconemella spp. (giun tron hinh nhan), Dirofilaria immitis (giun tim & cho),
Ditylenchusspp. (giun tron duc than va chdi), Heterodera spp. (giun trén bao nang),
Heterodera zeae (giun tron bao nang), Hirschmanniella spp. (giun tron duc ré),
Hoplolaimus spp. (giun tron hat mau), Meloidogyne spp. (giun tron giy u ré),
Meloidogyne incognita (giun trdn giy u ré), Onchocerca volvulus (hook-tail worm),
Pratylenchus spp. (giun tron gay thdi 1é to), Radopholus spp. (giun tron duc hang), va
Rotylenchus reniformis (giun tron hinh bau duc).

Theo mét sé phuong 4an, phwong phap theo séng ché c6 thé duoc st dung dé
phong trir it nhéit mot vat gdy hai thudc mét hoic nhiéu bd cénh vay Lepidoptera,
Coleoptera, Homoptera, Hemiptera, Thysanoptera, Isoptera, Orthoptera, Diptera,

Hymenoptera, va Siphonaptera, va it nhit mot ve thudc bd ve bét Acari.
Danh gia hoat tinh phong trir vat gy hai :
Vidu A

Thir nghi€ém sinh hoc trén rép dao (Green Peach Aphid: GPA) (Myzus
persicae) (MYZUPE)

Rép ddo (Myzus persicae) 12 loai rép chu yéu cia cdy dao, e ché sy sinh
truéng ciia cdy, lam nhin 14, va gay chét mo. N6 con nguy hiém vi né tac dong nhu
mot vecto d& van chuyén virut cia ciy trdng, nhu virut Y cta khoai tdy va virut cudn
14 khoai tay dén cac thanh ph?ln cta ho ca/khoai tay Solanaceae, va cac loai virut kham
khac nhau d6i v6i nhiéu loai cdy thuc pham khéac. GPA tin cdng vao céc cdy nhu cay

bong cai xanh, cdy nguu bang, cdy cai bap, ca rot, cay sup lo, ci cai, ca tim, ddu co-ve,
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rau di€p, mic ca, du du, tiéu, khoai lang, khoai tay, cai xoong, va bi ngoi, khong ké cac
cdy khac. GPA con tan cong nhicu cay c6 tinh chat bai tri nhu hoa cam chuéng, hoa
cuc, hoa céi bap, hoa trang nguyén va hoa hong. GPA lam ting strc d€ khang vé4i nhiéu

loai thudc phong trir vat gay hai.

Su sinh truéng cta gidng cay cai bip trong mét khay 7,6cm, bing 2-3 14 thun
cd nhd (3-5cm), duge sir dung 1am co s thir nghiém. Cay giéng duoc chuyén nhidm
20-5-GPA (giai doan trudng thanh khong cénh va giai doan nhong tran) 1 ngay trude
khi ding hop chét héa hoc. Bén khay c6 cdy gidng dugc sir dung dbi véi mdi thi
nghiém. Hop chét thir nghiém (2mg) dugc hoa tan trong 2ml dung moéi axeton/MeOH
(v6i ty 1& 1:1), tao ra dung dich géc chira 1000ppm (part per million: phan triéu) hop
chét thir nghiém. Dung dich gbc duge pha loing 5 14n bang dung dich Tween 20
0,025% trong nuéc @ thu duge dung dich chtra 200ppm hop chat thir nghiém. Binh
phun kiéu quat hiit cdm tay dugc st dung dé phun dung dich vao ca hai phia cua 14 cai
bép cho dén khi chay dugc. Cay tham chiéu (kiém tra bang dung méi) chi duge phun
chat pha lodng chira dung méi axeton/MeOH (véi ty 18 1:1) 20% thé tich. Cac cdy da
duoc xur ly dugce giir lai trong mot phong chira trong 3 ngay & khoang 25°C va do 4m
tuong ddi (relative humidity: RH) moi truong trude khi phan loai. Qua trinh danh gia
dugc thuc hién béng cach dém sb rép con séng trén mdi cdy duédi kinh hién vi. Phin
tram ddi chimg dugc x4c dinh bing cach st dung cong thirc hi¢u chinh cua Abbott
(W.S. Abbott, “A Method of Computing the Effectiveness of an Insecticide” J. Econ.
Entomol 18 (1925), pp.265-267) nhu sau.

% Pdi ching di duge hidu chinh = 100*(X-Y)/X
trong do:
X =S rép con séng trén cay di duoc dung dung méi

Y = S6 rép con séng trén cay di duoc xir ly
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Két qua dugc thé hién trong Bang c6 tiéu dé: “Bang 2: Dit liéu sinh hoc cia
Rép dao (Green Peach Aphid: GPA) (MYZUPE) va bo phin tring cua khoai lang
(Sweetpotato Whitefly-crawler) (WF) (BEMITA)” (cling xem phin bang). D6 hiéu
quéa vé ty 1& chét ctia hop chét phong trir vét gdy hai d3 duge mo ta chéng lai con tring

GPA va WF dugc d4nh gia nhu dugc thé hién trong Bang 1.

Bang 1: Pénh gia ty 1& chét ctia rép dio GPA va bo phin tring

% Phong trir (hodc Ty 1& chét) Pénh gia
80-100 A
Lén hon 0 — nho hon 80 B
Khoéng dugc thir nghiém C
Khong dugce thong béo trong thir nghi€ém nay D

Bang 2: Dir liéu sinh hoc d6i véi rép ddo GPA (MYZUPE) va bo phén tring khoai lang (WF)

(BEMITA)
] Loai c6n trung
86 GPA WF
200ppm 200ppm
F2 A A
F3 A A
F4 A A
F5 A A
F6 A A
F7 A A
F8 A A
F9 A A
C3 A A
P1 A A
P2 A A
P3 A A
P4 A A
P5 A A
P6 C A
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Loai c6n trung

GPA
200ppm

WF
200ppm

P7

P8

P10

P16

P17

P19

P22

P31

P32

FA1

FA2

FA3

FA4

FAS

FA6

FA7

FA8

FA9

FA10

FAll

FA12

FA13

FA1l4

CAl

CA2

CA3

CA4

CAS

CA6

CA7

CAS8

CA9

CA10

CAll

CAl12

CAl3

CAl4

CAlS

CAl6

Q@ QP QAP |W P W W QT W > (22>

Q@ |Qp QP @ 0w QWm0 2> 2>
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Vi du thye hién sang ché

Céc vi du sau s€ giai thich r6 hon sang ché theo phuong an ctia n6. Cac vi du
nay chi nham muc dich minh hoa va khong dugc hi€u 1a gii han pham vi cta sing ché

& cac phuong an dugc bdce 19 trong céc vi du nay.

Chéat ban d4u, chit phan tmg, va dung mdi c6 dugce tir cac ngudn thwong mai
dugec sit dung ma khéng cin tinh ché thém. Dung méi khan dugc mua 1a
SURE/SEAL™ tir hing Aldrich va dugc sit dung nguyén nhu khi mua vé. Piém néng
chay thu dugc trén thiét bi do diém nong chdy Thomas Hoover Unimelt hoic hé do
diém nong chay tr dong OptiMelt ctia hing Stanford Research Systems va khong dugc
hi€u chinh. Céc vi du sir dung “nhiét d9 trong phong” dugc thuc hién trong ph(‘)ng thi
nghiém dugc kiém soat voi nhiét do nim trong khoang tir 20°C dén 24°C. Cac phan t
dugc dua ra dudi dang tén da biét, tén theo danh phép trong pham vi cac chuong trinh
ISIS Draw, ChemDraw hoic ACD Name Pro. Néu theo cac chwong trinh nay khong
thé goi tén phén tir, phan ti s& duoc goi tén bang cach sir dung cic quy tic g0l tén
thong thudng. Dit liéu phd "H NMR 14 & phan tridu (ppm) (8) va duoc ghi & 300, 400
hoic 600MHz. Dit liéu phé *C NMR 13 & phin triéu (ppm) (3) va dugc ghi & 75, 100
hoic 150MHz. Dit liéu phd "*F NMR 14 & phin triéu (ppm) (8) va duge ghi & 376MHz,
trir khi ¢6 quy dinh khéc.

Vidul

Diéu ché hop chit N,N-di- -tert-butoxycarbonyl(4-clo-2- (pyr1d1n-3 yl)thiazol-5-yl)amin,
Hop chét C1

HaC CH,
CHs CH,

1 gy —
*a Wc'?ﬂ : fﬁ s 5

N-closucxinimit (14,4g, 108mmol) dugc thém vao dung dich chira

N,N-di-tert-butoxycarbonyl (2-(pyridin-3-yl)thiazol-5-yl)amin (diéu ché dugc nhu duogc
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md ta trong Céng bd don PCT sé WO 2010/129497A1) (19,0g, 50.3mmol) trong
axetonitril (MeCN, 250ml) trong binh day tron duoc 1ip v6 nhiét, bd ngung tu hdi luu va
ctra nap nito. Hon hop phan tmg niy duge dun néng dén khoang 65°C trong 1 gid. Tiép
d6, Hon hop phan tmg nay dugc 1am ngudi dén nhiét d trong phong (khoang 22°C) va
dugc c6 dudi ap suét giam dén thé tich khoang 20ml. Phan cin dugc pha lodng bang etyl
axetat (EtOAc) va dietyl ete, rira bing dung dich nu6c natri bicacbonat bdo hoa
(NaHCO3), 1am khé trén magie sulfat (MgSO,), va tiép theo duoc ¢ dudi 4p suit giam
dé thu duogc chét rin mau nau. Chét rin nay duoc tinh ché trén silicagel rira giai bing
hexan va EtOAc @ thu duoc hop chit néu & d& muc nay (C1) duéi dang chét rin mau
cam vang (12,5g, 60%).

'H NMR (400MHz, Clorofom-d) § 9,12 (d, J = 2,2Hz, 1H), 8,70 (dd, J = 4,8,
1,7Hz, 1H), 8,22 (dt, J = 8,0, 2,0Hz, 1H), 7,43 (dd, J = 8.0, 4,8Hz, 1H), 1,49 (s, 18H).
3C NMR (101MHz, CDCL) & 161,56, 151,54, 149,44, 147,04, 137,98, 133,05, 129,69,
128,74, 123,76, 84,51, 27,75, ESIMS m/z: 412 ((M-H]).

Vidu?2

Diéu ché hop chit tert-butyl (4-clo-2-(pyridin-3-yl)thiazol-5-yl)carbamat, Hop chat C2

HsC
¢ o HsC  cH;, cl o °3,CHs
\ CH3 CH3
N o) N >\\O
/§N>L | i
AN S X S
| = O)/\O CH3 » l P
N CHs
HsC
C1 C2

TFA (25ml) dugc thém vao dung dich chira N,N-di-tert-butoxycarbonyl
(4-clo-2-(pyridin-3-yl)thiazol-5-yl)amin (C1) (10g, 24,28mmol) trong CH,Cl, (250ml).
Sau khi khudy trong 15 phtt, Hon hop phan tmg nay dugc rét timg phin vao 600ml nudc
chira 20g natri cacbonat (Na,COs) va khudy manh trong 10 phut. Hdn hop phan tmg ndy
dugc chuyén sang phéu tach va 16p hitu co dwoc tach riéng, 1am khd bang natri sulfat

(NayS0y), va dugc co dudi ap suat gidm deé thu dugc chat ran mau d6. Chat ran nay duoc
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tinh ché trén silicagel rira giai bang hexan va EtOAc @& thu dwoc hop chit néu & d& muc
nay (C2) dudi dang chét rdn mau be (3,5g, hiéu suit 46%).

'H NMR (400MHz, Clorofom-d) & 9,11 (d, J = 2,4Hz, 1H), 8,63 (dd, J = 4.8,
1,7Hz, 1H), 8,15 (dt, J= 8,0, 2,0Hz, 1H), 7,79 (s, 1H), 7,36 (dd, J = 8,0, 4,8Hz, 1H), 1,55
(s, 9H). >*C NMR (101MHz, CDCI3) § 153,99, 152,01, 150.32, 146,49, 132,53, 129,73,
129,24, 123,71, 123,14, 83,13, 28,16, ESIMS m/z 310 ((M-H]).
Vi du 3
Diéu ché hop chit tert-butyl(4-clo-2-(pyridin-3-yl)thiazol-5-yl)(prop-2-yn-1-yl)
carbamat

Hop chét C3 (Phuong phép A)

c o 5 CHs
- HC - -
cl o 3% CHs N A >\O CHs;
1\ N . i X S
X S N/ ///
» y
c2 C3

Natri hydrua (60% thé huyén phu dau, 0,404g, 10,1mmol) dugc thém vao dung
dich di 1am lanh bing nuéc da chua tert-butyl(4-clo-2-(pyridin-3-yl)thiazol-5-yl)-
carbamat (C2) (3,00g, 9,62mmol) trong DMF (5ml). Hon hop mau vang niu tao thanh
duoc khudy & nhiét do trong phong trong 10 phut, va 3-bromoprop-1-yn dugc thém vao
(1,37g, 11,6mmol). Hon hop phan tmg nay duoc khudy & khoang 0°C dén 5°C trong
30 pht, va thing nudc d4 dugc 14y ra. Sau khi khudy trong 4 gidr nita & nhiét do trong
phong, Hon hop phén tmg niy dugc tdi bing dung dich amoni clorua b3o hoa trong nude
(NH,CI) va dugc pha lodng bang EtOAc. Pha hiru co dugc tach riéng, va pha nudc dugc
chiét bing EtOAc (3 x 50ml). Dich chiét EtOAc thu gom dugc dugc 1am khé trén
MgSOy, loc, va duge cd duéi ap suat giam d& thu duoc hop chit néu & dé muc nay (C3)
dudi dang chét rin mau nau (2,782, 78%) c¢6 diém néng chay 13 nim trong khoang tir
74°C dén 76°C.
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'H NMR (400MHz, Clorofom-d) § 9,11 (d, J=2,2Hz, 1H), 8,69 (dd, /=48,
1,6Hz, 1H), 8,21 (dt, /= 8,0, 2,0Hz, 1H), 7,40 (dd, /=8,1, 4,9Hz, 1H), 4,43 (d,J =
2,5Hz, 2H), 2,33 (t,J = 2,5Hz, 1H), 1,47 (s, 9H). ESIMS m/z 350.50 ((M+H]").
Vidu4

Diéu ché hop chit 4-clo-N-(prop-2-yn-1-yl)-2-(pyridin-3-yl)thiazol-5-amin, HCI, hop
chat C4

o o & CH ol
CH N/&
N N>\\° |\/ NH-HCI
D / DV
Y
= V7 74
/ N HC
N HC/
c3 c4

Dung dich HCI 4M trong dioxan (10,0ml, 40,0mmol) dugc thém vao dung dich
chira tert-butyl(4-clo-2-(pyridin-3-yl)thiazol-5-yl)(prop-2-yn-1-yl)carbamat c6 cong thirc
(C3) (2,00g, 5,72mmol) trong dioxan khé (2ml). Ong khé duoc gén kém vio binh, va
Hdn hop phan g nay dugce khudy & nhiét d6 trong phong trong 36 gid. Chét rén mau
vang cam duoc loc va rira bang dietyl ete (10ml), rdi dén hexan (10ml), va 1am kho trong
chan khong cao dé thu dugc hop chét néu & dé muc ndy c6 cong thic (C4) dudi dang

chit rin mau cam (1,55g, 90%) c¢6 diém néng chay 13 16n hon 250°C.

'H NMR (400MHz, d;-DMSO) & 9,11-8,88 (m, 1H), 8,62 (dd, J = 5,2, 1,5Hz,
1H), 8,37 (ddd, J = 8,1, 2,3, 1,4Hz, 1H), 7,68 (ddd, J = 8,1, 5,2, 0.8Hz, 1H), 4,75 (bs,
3,95 (d, J = 2,5Hz, 2H), 3,27 (t,J = 2,4Hz, 1H) (NH khong quan st dugc). ESIMS m/z:
250.49 ([M-HCI+H])).

Céc phén tir sau day theo quy trinh dugc mo ta trong Vi du 4:

4-clo-2-(5-flopyridin-3-yl)-N-(prop-2-yn- 1-yl)thiazol-5-amin hydroclorua, Hop chit CA1

cl
N\ /—=cH
/
F NH
l X s
= .
N HCI
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CAl

Hop chét CAl dugc tach ra dudi dang chit rin mau niu (0,992¢g, 86%): mp
141-154°C; '"H NMR (400MHz, DMSO-dg) & 8,82 (t, J = 1,6Hz, 1H), 8,57 (d, J=2,4Hz,
1H), 8,03 (td, J = 2,8, 9,8Hz, 1H), 6,59 (bs, 2H), 3,99 (d, J= 2,4Hz, 2H), 3,31 (t, J =
2,4Hz, 1H); ESIMS m/z 268 (M + H]").

4-clo-N-(prop-2-yn-1-yl)-2-(pyrimidin-5-yl)thiazol-5-amin hydroclorua, Hop chit CA2

O*

CA2

T=CcH

Hop chit CA2 dugc tach ra dudi dang chit rin mau niu (0,997g, 81%): mp
214-215°C; '"H NMR (400MHz, DMSO-dq) & 9,16 (s, 1H), 9,13 (s, 2H), 6,45 (bs, 2H),
4,00 (d, J=2,4Hz, 2H), 3,32 (t, J = 2,4Hz, 1H); ESIMS m/z 251 (M + H]").

Vidu5s

Piéu ché hop chét N-(4-clo-2-(pyridin-3-yl)-thiazol-5-y1)-3-(metylthio)-N-
(prop-2-yn-1-yl)propanamit str dung Phuong phéap 1, hop chét F7

cl C' S/CH3
; N—NH:-Hcl
| X S /
Y
Hc”
c4 F7

3-(metylthio)propanoyl clorua (0,0639g, 0,461mmol) dugc thém vao dung dich
chira 4-clo-N-(prop-2-yn-1-yl)-2-(pyridin-3-yl)thiazol-5-amin, HC1 (0,120g, 0,419mmol)
(C4) va DMAP (0,102g, 0,839mmol) trong THF (3ml). H6n hop phén ung nay dugc
khudy & 50°C trong 1 gi¢ va dugc pha lodng bing dung dich NH,4Cl bdo hoa trong nudc
va EtOAc. Pha hitu co dugc téch riéng, va pha nudc dugc chiét bing EtOAc (2 x 50ml).
Dich chiét EtOAc thu gom dugc dugce lam khé trén MgSO,, loc, va duge c6 dudi p sudt
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giam dé thu dugc gébm mau nau. Gom nay duoc tinh ché trén silicagel rira giai bang hén
hop ctia CH,Cl, va metanol dé thu dugc hop chit néu & d& muc nay (F7) dudi dang gdbm
mau nau sang (0,077g, 52%).

Cac phan tir sau day theo quy trinh dugc md ta trong Vi du 5 (Phuong phép 1):
N-(4-clo-2-(pyridin-3-yl)thiazol-5-yl)-2-metyl-3-(metylthio)-N-(prop-2-yn-1-yl)
propanamit (Hop chét F9)

Cl o _CHj
\ )L\X/N\S
|§—N
sar
4
N HE”

F9

N-(4-clo-2-(pyridin-3-yl)thiazol-5-yl)-2,2-diflo-N-(prop-2-yn-1-yl)xyclo-propancarboxa
mit (Hop chat F5)

c o F
NI/\&NWF
X S
| NZ uc”?
F5

N-(4-clo-2-(pyridin-3-yl)thiazol-5-yl)-2-(metylthio)-N-(prop-2-yn-1-yl)axetamit (Hop

chit F4)
S~CH,
N|/\$—N>\\/
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N-(4-clo-2-(pyridin-3-yl)thiazol-5-yl)-N-(prop-2-yn-1-yl)-3-((3,3,3-triflopropyl)thio)
propanamit (Hop chit FA1)

N-(4-clo-2-(5-flopyridin-3-yl)thiazol-5-y1)-N-(prop-2-yn-1-yl)-3-((3,3,3-triflopropyl)
thio)propanamit (Hop chit FA2)

Vidu6

Diéu ché hop chit N-(4-clo-2-(pyridin-3-yl)thiazol-5-yl)-2-(metylthio)-N-
(prop-2-yn-1-yl)propanamit bang c4ch sir dung Phuong phéap 2, Hop chit F6

Cl
X S H
(j/L O/k CHs;
N/ -HCI
HC /
C4 F6

N1-((etylimino)metylen)-N3,N3-dimetylpropan-1,3-diamin, HCI (0,100g,
0,524mmol) duge thém vao dung dich chira axit 4-clo-N-(prop-2-yn-1-yl)-2-
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(pyridin-3-yl)thiazol-5-amin, HCI (C4) (0,100g, 0,349mmol), 2-(metylthio)propanoic
(0,504g, 0,419mmol) va DMAP (0,850 mg, 0,699mmol) trong DMF (3ml). Hon hop
phan g nay dugc khudy & nhiét d6 trong phong trong 2 gid. Hon hop phéan Gng nay
dugc pha lodng biang dung dich b3o hoa trong nuéc NH,C1 va EtOAc. Pha hitu co
dugc tach riéng va pha nuéc dugce chiét bang EtOAc (2 x 50ml). Dich chiét EtOAc thu
gom dugc dugce lam kho trén MgSOy, loc, va dugce ¢6 dudi ap suét gidm dé thu duogc

hop chit néu & dé muc nay dudi dang gdm mau niu sang (0,0970g, 79%).
Céc phén tir sau day theo quy trinh dugc mo ta trong Vi du 6 (Phuong phap 2):

N-(4-clo-2-(pyridin-3-yl)thiazol-5-yl)-4,4,4-triflo-3-(metylthio)-N-(prop-2-yn-1-yl)
butanamit (Hop chét F3)

Cl o _CHj
N AN S
I N
B
Y
N©  HET

F3

N-(4-clo-2-(pyridin-3-yl)thiazol-5-yl)-N-(prop-2-yn-1-yl)xyclopropan carboxamit
(Hop chit F2)

Cl O
o
“ He?

N
F2

N-(4-clo-2-(pyridin-3-yl)thiazol-5-yl)-3-(((2,2-difloxyclopropyl)metyl)thio)-N-
(prop-2-yn-1-yl)propanamit (Hop chit F8)

T

N

/\ﬁ»
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F8
Vidu7

Diéu ché hop chét tert-butyl (2,4-diclothiazol-5-yl)(prop-2-yn-1-yl)carbamat, Hop chit
CA3

HyC. CHy t B
cl o CHa )N'\ \_/ =cH
G .
N D—NH o’ 7S )0
cl HeC CH,
CA3

Natri hydrua (NaH, 60% trong dau, 1,51g, 34,7mmol) duoc thém timg phin & 0°C
vao dung dich dugc khudy chira zert-butyl (2,4-diclothiazol-5-yl)carbamat (dugc didu ché
nhu dugc md ta trong Cong b don PCT s6 WO 2010/129497A1) (8,50g, 31,6mmol)
trong DMF kho (100ml) va hdn hop phén tmg thu duge dugc khudy trong 30 phut.
Propargyl bromua (4,47g, 37,9mmol) dugc thém vao hdn hop phéin ting nay, duoc khudy
trong 5 phtit, 1am 4m dén nhiét do trong phong, va dugc khudy trong 3 gid nita. Hén hop
phén g nay dugc t6i bang dung dich NH,Cl bdo hoa trong nuéc va duge chiét bang
EtOAc (3 x 100ml). Lép hitu co thu gom dugc dugce rira bang nuée (3 x 100ml) va nuée
mubi (1 x 100ml), lam khd trén Na,SO4 khan, dugc loc va duge ¢d dudi 4p suit giam dé
thu dugc phan cin mau niu. Phin cin ndy dugc tinh ché bang phép sic ky cot nhanh
bang cach str dung 10-30% EtOAc/hexan 1am dung méi rira gii dé thu duoc hop chat

néu & d& muc nay dudi dang chét rin mau tring nho (5,80g, 59%):

'H NMR (400MHz, CDCL3) & 4,36 (d, J = 2,0Hz, 2H), 2,32 (t, J = 2,4Hz, 1H),
1,46 (s, 9H); IR (KBr) 3304, 2933, 1681, 1539, 1357, 1288, 1219, 1157 cm™; ESIMS
m/z 251 (M + H]").

Céc phan tir sau day theo quy trinh dugc mo6 ta trong Vi du 7:

tert-butyl (2-bromo-4-metylthiazol-5-yl)(prop-2-yn-1-yl)carbamat (Hop chit CA4)
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HsC. CHs e
CH30 CHs NN O
O » /“\
NN NH B S )0
Br HsC CHj
CA4

Hop chét CA4 duoc téng hop tir fert-butyl (2-bromo-4-metylthiazol-5-y1)
carbamat (dugc diéu ché nhu duge mé ta trong Céng bd don PCT s6 WO
2010/129497A1) va dugc tach ra dudi dang chit rin mau tring nhd (2,6g, 82%): mp
82-86°C;

"H NMR (400MHz, CDCls) § 4,28 (s, 2H), 2,30 (t, J = 2,4Hz, 1H), 2,26 (s, 3H),
1,43 (s, 9H); ESIMS m/z 333 (M + H]).

Vidu8
Diéu ché hop chat tert-butyl (2-bromo-4-metylthiazol-5-yl)(but-3-yn-2-yl)carbamat, Hop
chit CAS

HsC_ CHs
HiC CHs CHs Q CHs

@)
CH, O CH N
3 3 | A\ N

NJ\\ﬁ )0 - AN

)\\ NH Br )
S -

CAS

But-3-yn-2-ol (0,120g, 2,04mmol), triphenylphosphin (0,530g, 2,04mmol), va
diisopropylazodiimit (DIAD, 0,410g, 2,04mmol) dugc thém tir tir vao dung dich dugc
khudy chira ters-butyl (2-bromo-4-metylthiazol-5-yl)carbamat (0,300g, 1,02mmol) trong
THF (5,0ml) & 0°C trong méi trudng argon. Hon hop phan tmg nay dugc khudy trong
méi truong argon & nhiét do trong phong trong 16 giv. Hon hop phan g nay dugc toi
bang nudc lanh (50ml), dugc ¢ dudi ap sult giam va duogc chiét bing EtOAc (3 x
50ml). Lép hitu co thu gom duge duoc rira bang nude mudi (2 x 50ml). Lép nay dugce

1am khd trén Na,SO, khan, dugc cd dudi 4p suit giam, va dugce tinh ché bang phép sic
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ky cot nhanh dé thu dugc hop chit néu & dé muc ndy dudi dang gdbm mau niu sim
(0,200g, 58%):

"H NMR (400MHz, CDCL) & 5,27 — 5,25 (m, 1H), 2,31 (d, J = 2,0Hz, 1H), 2,23
(s, 3H), 1,40 (s, 9H), 1,34 (d, J = 7,2Hz, 3H); IR (KBr) 3302, 3265, 2980, 2931, 1712,
1564, 1477, 1454, 1415 cma™; ESIMS m/z 345 ((M + HJ).

Hop chét sau ddy dugc didu ché theo quy trinh dugc md ta trong Vi du 8:
tert-Butyl (2-bromo-4-metylthiazol-5-yl)(but-2-yn-1-yl)carbamat (Hop chit CA6)

H3C CH;,
CH;0 CH3

D-/f«

HsC
CA6
Hop chit CA6 duge tach ra dudi dang goém mau nau (0,20g, 58%): '"H NMR

(400MHz, CDCls) 5 4,22 (s, 2H), 2,24 (s, 3H), 1,80 (s 3H), 1,42 (s, 9H); IR (KBr) 2978,
2922, 2376, 2345, 2225, 1716, 1568, 1541, 1473 cm™'; ESIMS m/z 345 ([M + H]).

Vidu9
Diéu ché hop chét tert-butyl (4-clo-2-(pyridin-3-yl)thiazol-5-yl)(prop-2-yn-1-yl)
carbamat, Hop chat C3 (Phuong phéap B)

Cl

- BOH);
e T e

)N’:\g‘NITCH - g //\\o
o o}/—ok N /\\CH
CH,3 H3C 3

HiC CH,

CA3 C3

Axit pyridin-3-ylboronic (0,958g, 7,80mmol) dugc thém vao dung dich duoc
khudy chira tert-butyl (2,4-diclothiazol-5-yl)(prop-2-yn-1-yl)carbamat (2,00g, 6,50mmol)
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trong 1,2-dimetoxyetan/nudc (ty 18 4:1), rdi Na,COs (2,08g, 19,5mmol) duge thém tiép &
nhiét d9 trong phong trong trong mdi trudng argon. Hén hop phan ting thu dugc duoc tiy
sach bing argon; tetrakis(triphenylphosphin)paladi (0) (Pd(PPhs)s, 0,36g, 0,32mmol)
duoc thém vao, va duge dun néng & 110°C trong 5 giv. Hon hop phan tng nay dugc 1am
ngudi & nhiét d§ trong phong, dugc pha lodng béng nude (50ml) va duge chiét béng
EtOAc (3 x 50ml). Lép hitu co thu gom dugc dugc rira bang nude mubi (2 x 20ml), 1am
Kho trén khan Na;SO,, va dugc cb dudi 4p subt gidm. Phin can thé duoc tinh ché bing
* phép séc ky cot nhanh bing cach sit dung 10-100% EtOAc/hexan lim dung moi rira giai
dé thu dugc hop chit néu & d& muc nay du6i dang chit rin mau tring (1,0g, hiéu suit
44%): mp 69-72°C;

'"H NMR (400MHz, CDCly) & 9,11 (d, J = 2,0Hz, 1H), 8,69 (dd, J = 1,6, 4,8Hz,
1H), 8,21 (td, J = 2,0, 8,0Hz, 1H), 7,40 (ddd, J= 0,8, 4,8, 8,0Hz, 1H), 4,43 (d, J=2,0Hz,
2H), 2,33 (t, J = 2,4Hz, 1H), 1,47 (s, 9H); ESIMS /2 350 (M + H]).

Céc phan tir sau day theo quy trinh dugc mé ta trong Vi du 9:

tert-Butyl (4-metyl-2-(pyridin-3-yl)thiazol-5-yl)(prop-2-yn-1-yl)carbamat (Hop chit CA7)

CHs o HsQ C;:
N \ O 3
/ N
N S
J )
N HC
CA7

Hop chét CA7 dugc tach ra du6i dang gom mau ndu (1,3g, 50%): 'H NMR
(400MHz, CDCls) § 9,10 (s, 1H), 8,64 (t, J = 1,2Hz, 1H), 8,26 — 8,18 (m, 1H), 7,36 (q, J
= 8,0Hz, 1H), 4,35 (s, 2H), 2,36 (s, 3H), 2,31 (t, J = 2,4Hz, 1H), 1,45 (s, 9H); IR (KBr)
1845, 1707, 1589, 1560, 1490, 1475, 1384, 1278 cm™"; ESIMS m/z 330 (M + H]).
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tert-Butyl (2-(5-ﬂopyridin-3-yl)-4-mety1ﬂ1iazol—5-y1)(prop-2—yn—l-yl)carbamat (Hop chét
CASR) - ’

CA8

" Hop chit CA8 dugc tach ra dudi dang chét rin mau tring nhé (1,20g, 67%): 'H
NMR (400MHz, CDCl;) & 8,89 (s, 1H), 8,49 (d, J = 2,4Hz, 1H), 7,97 — 7,93 (m, 1H),

435 (s, 2H), 2,35 (s, 3H), 2,31 (t, J = 2,4Hz, 1H), 1,45 (s, 9H); ESIMS m/z 350 ([M +

" tert-Butyl (4-clo-2-(5-flopyridin-3-yl)thiazol-5-yl)(prop-2-yn-1-yl)carbamat (Hop chét
CA9)

CA9
Hop chit CA9 duoc tach ra dudi dang chét rin mau tring (1,0g, 42%): mp
81-83°C; 'H NMR (400MHz, CDCl3) & 8,90 (s, 1H), 8,55 (d, J = 2,8Hz, 1H), 7,97 (td, J

=2,4, 8,8Hz, 1H), 4,43 (d, J = 2,4Hz, 2H), 2,34 (t, J = 2,4Hz, 1H), 1,47 (s, 9H); ESIMS
m/z 368 (M + H]").
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tert-Butyl (4-clo-2-(pyrimidin-5-yl)thiazol-5-y1)(prop-2-yn-1-yl)carbamat (Hop chit CA10)

cl
NN~
N / N~ SCH
N s
L o)\o
N /\\
HaC CHC;H3
CA10

Hop chit CA10 dugc tach ra dudi dang chit rin mau tring (1,36g, 60%): mp
80-83°C; 'H NMR (400MHz, CDCly) & 9,28 (s, 1H), 9,22 (s, 2H), 4,44 (d, J = 2 4Hz,
2H), 2,34 (t, J=2,4Hz, 1H), 1,48 (s, 9H); ESIMS m/z 351 (IM + H]").

tert-Butyl but-2-yn-1-yl(4-metyl-2-(pyridin-3-yl)thiazol-5-yl)carbamat (Hop chit C11)

CAll

Hop chit CA11 duoc tach ra duéi dang gébm mau nau (0,45g, 56%): '"H NMR
(400MHz, CDCl3) 8 9,10 (s, 1H), 8,64 (q, /= 4,8Hz, 1H), 8,20 - 8,17 (m, 1H), 7,36 (q, J
= 8,0Hz, 1H), 4,30 — 4,29 (m, 2H), 2,34 (s, 3H), 1,81 (s, 3H), 1,44 (s, 9H); IR (KBr)
2978, 2922, 2858, 2306, 2225, 1720, 1699, 1556, 1487 cm™; ESIMS m/z 344
(M +HJ).

tert-Butyl but-3-yn-2-yl(4-metyl-2-(pyridin-3-yl)thiazol-5-yl)carbamat (Hop chit CA12)
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Hop chit CAI12 dugc tich ra dudi dang chét rin mau nau (0,08g, 38%): mp
110-123°C; 'H NMR (400MHz, CDCL;) § 9,12 (s, 1H), 8,64 (q, J = 4,8Hz, 1H), 8,22 —
8,19 (m, 1H), 7,36 (q, J = 8,0Hz, 1H), 5,33 — 5,29 (m, 1H), 2,35 (s, 1H), 2,32 (s, 3H),
1,42 (s, 9H), 1,26 (d, J = 6,4Hz, 3H); ESIMS m/z 344 (M + H]).

Vidu 10

Diéu ché hop chét N-(but-3-yn-2-yl)-4-metyl-2-(pyridin-3-yl)thiazol-5-amin, Hop chit
CAIl3

CH3 o H3C CH3
N 5 CHs,
/ \ N
l XX S /\ CH / CHs
N 7
CA12 ' CAl3

TFA  (50ml) dwoc thém vao dung dich chira fert-butyl
but-3-yn-2-yl(4-metyl-2-(pyridin-3-yl)thiazol-5-yl)carbamat (0,780g, 2,29mmol) trong
CHyCl, (5,0ml) & nhiét do trong phong trong trong méi trudng nito. Hon hop phan tmg
nay duoc khudy & nhiét 4o trong phong trong 3 gio. Hon hop phan ng nay duge ¢d dudi
ap suat giam, bazo héa bing dung dich NaHCO; (25ml), va dugc chiét bing EtOAc (3
251n1). L6p hitu co thu gom duge duge rira bang nudc mubi (2 x 50ml), 1am kho trén
Na, S0, khan, va dugc cd duéi ap suit giam. Phan cin thd duoc nghién véi hexan (2 x
25ml) va dugc sdy trong chan khong dé thu duoc hop chét néu & @& muc nay duéi dang
chét rin mau vang (0,55g, 96%): ESIMS m/z 244 ([M + HJ"). Chét thé nay dugc st dung
trong phén g tiép theo ma khong cin tinh ché thém.

Céc phén tir sau déy theo quy trinh dugc mo ta trong Vi du 10:
4-metyl-N-(prop-2-yn-1-yl)-2-(pyridin-3-yl)thiazol-5-amin (Hop chit CA14)

CHj
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CAl4

Hop chit CA14 duoc tach ra dudi dang chit rin mau vang (0,85g, 82%); ESIMS
“m/z 230 (M + H]"). Chét thd ndy duoc sir dung trong phéan tmg tiép theo ma khong can
tinh ché thém.

2-(5-flopyridin-3-yl)-4-metyl-N-(prop-2-yn-1-yl)thiazol-5-amin (Hop chit CA15)

CH,
"; N\ /T=CcH
F NH

X7 s

l

=

N

CAlS

Hop chit CA15 dugc tach ra duéi dang chit rdn mau vang (0,85g, 99%): ESIMS
m/z 250 (M + H]"). Chét thd nay dugc sir dung trong phan tng tiép theo ma khong cin
tinh ché thém.

,‘ N-(but-2-yn-1-y1)-4-metyl-2-(pyridin-3-yl)thiazol-5-amin (Hop chit CA16)

CHs
B
S s
N/)
CAl6

Hop chét CA16 dugc tach ra dudi dang gdbm mau nau (0,60g, 93%): ESIMS m/z
244 (IM + HJ"). Chat thé nay dugc sir dung trong phan tmg tiép theo ma khong can tinh

ché thém.
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Vidu 1l

Diéu ché hop chit N-(4-clo-2-(pyrimidin-5-yl)thiazol-5-yl)-N-(prop-2-yn-1-y1)-3-((3,3,3-
triflopropyl)thio)propanamit, Hop chit FA3

Cl

N Cl o)

/\ N/\QCH . N A )\\/\S
e )
l N S/
= -HCI | .
N Y

kN/ HC”

CA13 FA3

R F

s

3-((3,3,3-triflopropyl)thio)propanoyl clorua (0,814g, 3,70mmol) dugc thém vao
dung dich chira 4-clo-N-(prop-2-yn-1-yl)-2-(pyrimidin-5-yl)thiazol-5-amin hydroclorua
- (0,463g, 1,85mmol) va DMAP (0,563g, 4,62mmol) trong 1,2-dicloetan (15ml). Hon hop
phan ting nay dugc khudy & nhiét do trong phong trong trong 16 gi¢ va dugc pha loang
bang EtOAc. Hon hop phan tmg ndy duoc rira bing dung dich NaHCO; bdo hoa trong
nude va nude mudi, 1am khé trén MgSQy, loc, va dugc c¢6 dudi ap sut giam dé thu duoc
gém mau niu. Gom niy dugc tinh ché bang phép sic ky cot nhanh béng cach sir dung
EtOAc/hexan 1am dung méi rira giai dé thu dugc hop chit néu & & muc nay dudi dang

chét rin mau néu (0,225g, 28%).
Cac phan tir sau day theo quy trinh dugc md ta trong Vi du 11:

N-(4-metyl-2-(pyridin-3-yl)thiazol-5-yl)-3-(metylthio)-N-(prop-2-yn-1-yl)propanamit
(Hop chit P1)

s o CHs
N/\g\ »\/\S/
/ N
o
—
/
N &’
P1
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2-metyl-N-(4-metyl-2-(pyridin-3-yl)thiazol-5-yl)-3-(metylthio)-N-(prop-2-yn-1-yl)
propanamit (Hop chét P2)

CHs 0 CH,

S/
[\;/\g\NM
g CH,
| /
NZ Y

HC

P2

N-(4-metyl-2-(pyridin-3-yl)thiazol-5-yl)-N-(prop-2-yn-1-yl)-3-((3,3,3-triflopropyl)thio)
propanamit (Hop chét P6)

P6

3-(((2,2-difloxyclopropyl)metyl)thio)-N-(4-metyl-2-(pyridin-3-yl)thiazol-5-yl)-N-
(prop-2-yn-1-yl)propanamit (Hop chét P10)

F

CH3O)\/\SFQPF

N-(2-(5-flopyridin-3-yl)-4-metylthiazol-5-y1)-3-(metylthio)-N-(prop-2-yn-1-yl)
propanamit (Hop chit FA4)
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N-(2-(5-flopyridin-3-yl)-4-metylthiazol-5-yl)-2-metyl-3-(metylthio)-N-(prop-2-yn- 1-yl)
propanamit (Hop chét FA5)

N-(2-(5-flopyridin-3-yl)-4-metylthiazol-5-yl)-N-(prop-2-yn-1-yl)-3-((3,3,3-triflopropyl)
thio)propanamit (Hop chét P19)

3-(((2,2-difloxyclopropyl)metyl)thio)-N-(2-(5-flopyridin-3-yl)-4-metylthiazol-5-yl)-N-
(prop-2-yn-1-yl)propanamit (Hop chét P22)
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P22

N-(but-2-yn-1-yl)-N-(4-metyl-2-(pyridin-3-yl)thiazol-5-yl)-3-((3,3,3-triflopropyl)thio)
propanamit (Hop chét P16)

R F
e
CHs .
Bl
B
N7 /
HsC
P16

N-(but-2-yn-1-yl)-N-(4-metyl-2-(pyridin-3-yl)thiazol-5-yl)-3-(metylthio)propanamit
(Hop chét P17)

P17

N-(but-2-yn-1-yl)-3-(((2,2-difloxyclopropyl)metyl)thio)-N-(4-metyl-2-(pyridin-3-yl)
thiazol-5-yl)propanamit (Hop chit FA14)
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FA14

N-(but-3-yn-2-yl)-N-(4-metyl-2-(pyridin-3-yl)thiazol-5-yl)-3-((3,3,3-triflopropyl)thio)
propanamit (Hop chit P32)

P32

N-(but-3-yn-2-y1)-3-(((2,2-difloxyclopropyl)metyl)thio)-N-(4-metyl-2-(pyridin-3-yl)
thiazol-5-yl)propanamit (Hop chat P31)

F

F
CHso /\d/
S
/ N
saps
~
Y
N HC/

P31
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Vidu 12

Diéu ché hop chét N-(4-clo-2-(pyridin-3-yl)thiazol-5-yl)-N-(prop-2-yn-1-y1)-3-
((3,3,3triflopropyl)sulfinyl)propanamit, Hop chit FA6

F F R F

F | F
Cl o S/JL Cl o S/\)4
A
)
N/ HC//

FAl FA6

Natri perborat tetrahydrat (0,060g, 0,46mmol) dugc thém vao dung dich chira
N-(4-clo-2-(pyridin-3-yl)thiazol-5-yl)-N-(prop-2-yn-1-yl)-3-
((3,3,3-triflopropyl)thio)propanamit (0,20g, 0,46mmol) trong axit axetic (AcOH, 2,0ml)
& nhiét do trong phong trong va duge khudy trong 3 gid. Hon hop phén Gng nay dugc
pha loding bang EtOAc (100ml), rira bang nudc (10ml), dung dich bdo hoa trong nuée
NaHCO; (2 x 20ml) va nuée mudi (2 x 20ml). Lép hitu co da dugc tach ra duoc 1am kho
trén Na,SO,4 khan va dugc c6 dudi ap suét giam. Phin cin tho duoc tinh ché béng phép
sdc ky cot nhanh bang cach sir dung 1-5% MeOH/CH,Cl,) d thu dugc hop chét néu &

dé& muc ny duéi dang gdbm méau nau (0,074 mg, 36%).
Céc phan tir sau day theo quy trinh dugc md ta trong Vi du 12:

N-(4-clo-2-(5-flopyridin-3-yl)thiazol-5-yl)-N-(prop-2-yn-1-yl)-3-((3,3,3-triflopropyl)
sulfinyl)propanamit (Hop chit FA7)
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N-(4-clo-2-(pyrimidin-5-yl)thiazol-5-y1)-N-(prop-2-yn-1-y1)-3-((3,3 ,3-triflopropyl)
sulfinyl) propanamit (Hop chit FAS)

Cl o
2

i
)

FAS8

N-(4-metyl-2-(pyridin-3-yl)thiazol-5-y1)-3-(metylsulfinyl)-N-(prop-2-yn-1 -yl)
propanamit (Hop chat P3)

P3

2-metyl-N-(4-metyl-2-(pyridin-3-yl)thiazol-5-yl)-3-(metylsulfinyl)-N-(prop-2-yn-1 -yl)
propanamit (Hop chét P5)

P5

N-(4-metyl-2-(pyridin-3-yl)thiazol-5-y1)-N-(prop-2-yn-1-yl)-3-((3,3 ,3-triflopropyl)
sulfinyl) propanamit (Hop chit P7)
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ROF
—a
CH3O
S
O*N&NV b
| X S /
z /
N HC/
P7

3-(((2,2-difloxyclopropyl)metyl)sulfinyl)-N-(4-metyl-2-(pyridin-3-yl)thiazol-5-y1)-N-(pro
p-2-yn-1-yl)propanamit (Hop chéit FA9)

Vidu 13

Diéu ché hop chét N-(4-clo-2-(pyridin-3-yl)thiazol-5-y1)-N-(prop-2-yn-1-y1)-3-
((3,3,3-triflopropyl)sulfonyl)propanamit, Hop chit FA10

FAl FA10

Natri perborat tetrahydrat (0,139g, 1,07mmol dugc thém vao) dung dich dugc
khudy chira N-(4-clo-2-(pyridin-3-yl)thiazol-5-y1)-N-(prop-2-yn-1-yl)-3-
((3,3,3-triflopropyl)thio)propanamit (0,187g, 0,430mmol) trong AcOH (2,0ml) & nhiét dd
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trong phong va dugc khudy & 60°C trong 3 gid. Hon hop phan tmg nay duoc pha loang
bang EtOAc (100ml), rira bing nuée (1 x 10ml), dung dich NaHCO; bio hda trong nudc
(2 x 20ml) va nuéc mudi (1 x 20ml). L6p hitu co da dugce tach ra duoc 1am khé trén
khan Na,SO, va dugc cd dudi 4p suat giam. Phan cin thd dugc tinh ché bing phép sic
ky cot nhanh bang cach sir dung 10-50% EtOAc/hexan 1am dung méi rira giai dé thu
duoc hop chit néu & d& muc nay dudi dang chat rin mau niu sang (0,0520g, 23%).

- Céc phéan tir sau day theo quy trinh dugc md ta trong Vi du 13:
N-(4-clo-2-(5-flopyridin-3-yl)thiazol-5-yl)-N-(prop-2-yn-1-y1)-3-((3,3 ,3-triflopropyl)
sulfonyl)propanamit (Hop chét FA11)

FAll

N-(4-clo-2-(pyrimidin-5-yl)thiazol-5-yl)-N-(prop-2-yn-1-y1)-3-((3,3 ,3-triflopropyl)
sulfonyl)propanamit (Hop chit FA12)

//S\N
N, X S /

HC

FA12

N-(4-metyl-2-(pyridin-3-yl)thiazol-5-yl)-3-(metylsulfonyl)-N-(prop-2-yn-1-yl)
propanamit (Hop chét P4)
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N-(4-metyl-2-(pyridin-3-yl)thiazol-5-yl)-N-(prop-2-yn-1-yl)-3-((3,3,3-triflopropyl)
sulfonyl) propanamit (Hop chét P8)

P8

3-(((2,2-diﬂoxyclopropyl)metyl)sulfonyl)-N—(4—mety1—2-(pyridin-3-y1)thiazol—5-yl)—
- N-(prop-2-yn-1-yl)propanamit (Hop chat FA13)

FA13

Bang 3 thé hién c4c vi du khong gi6i han vé hop chét c6 cong thirc I. Céc hop
chit F2, F3, F6, vi F8 dugc didu ché theo Vi du 6. C4c hop chit F4, F5, F7, F9, FAI, va
FA2 dugc diéu ché theo Vi du 5. Cac hop chit FA3, FA4, FAS5, FA14, P1, P2, P6, P10,
P19, P22, P16, P17, P32, va P31 dugc diéu ché theo Vi du 11. Cac hop chit FA6, FA7,
FA8, FA9, P3, P5, va P7 dugc diéu ché theo Vi du 12. Cac hop chit FA10, FA11, FA12,
FA13, P4, va P8 dugc diéu ché theo Vi du 13.
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BANG 3

Cau trtic

ESIMS
(m/2)

'H NMR (400MHz,
Clorofom-d), IR, mp

F2

GOm
mau
| nau

318
(M+H]")

09,23 - 9,10 (m, 1H),
8,72 (dd, J=4,8, 1,6Hz,
1H), 8,24 (ddd, /= 7,9,
2,3, 1,6Hz, 1H), 7,43
(ddd, J=8,0, 4,9,
0,8Hz, 1H), 4,21 (m,
2H), 4,01 (dd, J=6.3,
2,5Hz, 1H), 2,32 (t,J =
2,5Hz, 1H), 1,12 (m,
2H), 0,83 m, 2H)

N mau
nau

Cl o _CHs
N/\g- MS Diu
S

420
(M+H]")

§9,15 (dd, J= 2,5,
0,9Hz, 1H), 8,74 (dd, J
=4,8, 1,6Hz, 1H), 8,30 -
8,17 (m, 1H), 7,44 (ddd,
J=8,0, 4,8, 0,8Hz, 1H),
4,95 (m, 1H), 4,18 (m,
1H), 3,73 (q, J = 10,1,
9,3Hz, 1H), 2,70 (m,
1H), 2,53 (m, 1H), 2,35
(t, J = 2,5Hz, 1H),
2,29(s, 3H)

IR (mang moéng) 3291,
2927, 1684 cm’

F4

Chét
rin
mau
nau

338
([M+H]")

89,14 (dd, J=2,3,
0,8Hz, 1H), 8,73 (dd, J
=48, 1,6Hz, 1H), 8,23
(ddd, J= 38,0, 2,3,
1,6Hz, 1H), 7,43 (ddd, J
= 38,0, 4,8, 0,9Hz, 1H),
4,96 (s, 1H), 4,12 (s,
1H), 3,21 (s, 2H), 2,34
(t,J=2,5Hz, 1H), 2,22
(s, 3H)
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Cau tric

ESIMS
(m/z)

'H NMR (400MHz,
Clorofom-d), IR, mp

F5

GOm
mau
nau

354
(M+H]")

59,16 (d, J = 2,3Hz,
1H), 8,74 (dd, J=4.8,
1,6Hz, 1H), 8,25 (dt, J =
8,1, 1,9Hz, 1H), 7,45
(ddd, J=8,0, 4,8,
0,8Hz, 1H), 4,21 (m,
1H), 4,01 (dd, J = 6.0,
2,5Hz, 1H), 2,39 - 2,32
(m, 2H), 2,27 (dt, J =
12,5, 6,8Hz, 1H), 1,77 -
1,65 (m, 1H)

IR (mang moéng) 3271,
3210, 3034, 1694 c¢m™

F6

Dau
mau
nau
sang

352
([M+H]")

59,14 (d, J = 2,2Hz,
1H), 8,72 (dd, /= 4.8,
1,6Hz, 1H), 8,23 (ddd, J
=38,0,2,3, 1,6Hz, 1H),
7,43 (ddd, J= 8,0, 4,83,
0,9Hz, 1H), 4,94 (d, J =
17,1Hz, 1H), 4,12 (g, J
=17,1Hz, 1H), 2,80 (m,
1H), 2,33 (s, 1H), 2,09
(s, 3H), 1,49 (d, J =
6,8Hz, 3H)

IR (mang mdng) 3256,
2973, 1675 cm™

F7

Dau
mau
nau

352
(M+H]")

09,14 (dd, J=2,3,
0,8Hz, 1H), 8,74 (dd, J
=48, 1,6Hz, 1H), 8,24
(dt,J= 38,0, 2,0Hz, 1H),
7,44 (ddd, J= 8,0, 4,8,
0,9Hz, 1H), 4,20 (bs,
1H), 3,95 (bs, 1H), 2,81
(t,J=7,2Hz, 2H), 2,56
(m, 2H), 2,33 (s, 1H),
2,08 (s, 3H)

IR (mang méng) 3254,
2914, 1680 cm’!
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Cau truc

ESIMS
(m/z)

'H NMR (400MHz,
Clorofom-d), IR, mp

F8

Cl 0 F A
N /\ng)\\ﬁ S/\@‘ Gom

mau

S S/ nau
P <
N

428
(IM+H]")

59,14 (dd, /=24,
0,8Hz, 1H), 8,74 (dd, J
=48, 1,7Hz, 1H), 8,24
(dt, J= 8,0, 1,9Hz, 1H),
7,44 (ddd, J = 8,0, 4.9,
0,9Hz, 1H), 4,94 (s,
1H), 4,12 (s, 1H), 2,89
(t,J = 7,2Hz, 2H), 2,70 -
2,53 (m, 4H), 2,33 (t,J
=2,5Hz, 1H), 1,76 (td,
J=13,0, 12,3, 6,9Hz,
1H), 1,49 (tdd, J= 12,1,
8,0, 4,7Hz, 1H), 1,12 -
0,99 (m, 1H)

IR (mang moéng) 3298,
2922, 16811R cm’!

F9

/
S A
N »\(\ Dau
| /\S; N \
CHj mau
I nau

366
(IM+H]")

IR (mang moéng) 3254,
2914, 1680 cm™

Pl

CH
h;/\g\ »\/\S/ | Gom
N

cam
N" //

332
(M+H]")

39,19 (s, 1H), 8,73 (s,
1H), 8,36 (d, J= 8,0Hz,
1H), 7,55 (q, /= 8,0Hz,
1H), 4,57 — 4,42 (m,
2H), 2,79 (t,J=7,2Hz,
2H), 2,61 — 2,50 (m,
2H), 2,41 (s, 3H), 2,29
(t,J=2,4Hz, 1H), 2,07
(s, 3H)

IR (KBr) 2956, 2926,
2854, 2376, 2345, 2312,
1734, 1685, 1375 cm™
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Cau truc

ESIMS
(m/z)

"H NMR (400MHz,
Clorofom-d), IR, mp

P2

GOom
mau
nau

346
(M+H])

59,13 (s, 1H), 8,69 —
8,67 (m, 1H), 8,22 —
8,20 (m, 1H), 7,40 (q, J
=17,6Hz, 1H), 4,72 —
4,28 (m, 2H), 2,94 —
2,83 (m, 2H), 2,47 —
2,42 (m, 4H), 2,28 (s,
1H), 2,02 (d, J = 8,0Hz,
3H), 1,18 (s, 3H)

IR (KBr) 3419, 3255,
2970, 2920, 2852, 2119,
1678, 1598, 1570 cm ™

P3

Gom
mau
vang

347
(M+H]")

59,12 (s, 1H), 8,69 (q, J
= 4,8Hz, 1H), 8,22 —
8,19 (m, 1H), 7,40 (q, J
= 8,0Hz, 1H), 4,56 —
4.43 (m, 2H), 3,17 —
3,10 (m, 1H), 2,92 —
2,86 (m, 1H), 2,73 —
2,72 (m, 2H), 2,58 (s,
3H), 2,42 (s, 3H), 2,31
(t,J = 2,4Hz, 1H)

IR (KBr) 3203, 3003,
2954, 2920, 2852, 2366,
1734, 1716, 1354 cm™

P4

CHs (@) O\\ /CH3

Gom
mau
nau

364
(IM+H]")

39,12 (s, 1H), 8,69 (q, J
=4,8Hz, 1H), 8,22 —
8,19 (m, 1H), 7,40 (q, J
= 8,0Hz, 1H), 4,56 —
4,41 (m, 2H), 3,52 —
3,41 (m, 2H), 2,96 (s,
3H), 2,76 (t,J= 6,8Hz,
2H), 2,43 (s, 3H), 2,32
(t,J=2,4Hz, 1H)

IR (KBr) 3431, 3261,
2960, 2922, 2850, 2119,
1732, 1683, 1552 cm™!
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2

Cau truc

ESIMS
(m/z)

'H NMR (400MHz,
Clorofom-d), IR, mp

P5

GOm
mau
nau

378
(M+H])

89,15 (s, 1H), 8,68 (q, J
=4,8Hz, 1H), 8,24 —
8,20 (m, 1H), 7,38 (q,J
= §8,0Hz, 1H), 4,70 —
4,27 (m, 2H), 3,83 —
3,77 (m, 1H), 3,33 —
3,29 (m, 1H), 2,92 (s,
3H), 2,91 (s, 1H), 2,48
(d, J=12,0Hz, 3H),
2,31 (t,J=2,4Hz, 1H),
1,25 (s, 3H)

IR (KBr) 2924, 2852,
2351, 2310, 1681, 1633,
1591, 1552, 1435 cm™

P6

GOom
mau
nau

414
(IM+H]")

59,26 (s, 1H), 8,78 (s,
1H), 8,54 (d, J = 8,0Hz,
1H), 7,73 (q, J = 8,0Hz,
1H), 4,70 — 4,65 (m,
2H), 2,85 (t, J = 6,8Hz,
2H), 2,66 (t, J = 8,1Hz,
2H), 2,48 — 2,39 (m,
2H), 2,38 (s, 3H), 2,37 —
2,33 (m, 3H)

IR (KBr) 2927, 2378,
2345,2310, 1716, 1683,
1558, 1508, 1386 cm ™
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Cau truc

ESIMS
(m/z)

'H NMR (400MHz,
Clorofom-d), IR, mp

P7

F
CHs 0 /\% Gém

S
";/\g\NV © mau

S vang
/

429
(M+H]")

59,12 (s, 1H), 8,69 (q, J
= 4,8Hz, 1H), 8,22 —
8,19 (m, 1H), 7,40 (q, J
= 8,0Hz, 1H), 4,45 —
4,42 (m, 2H), 3,19 —
3,12 (m, 1H), 2,96 —
2,85 (m, 3H), 2,75 —
2,74 (m, 2H), 2,66 —
2,57 (m, 2H), 2,42 (s,
3H), 2,31 (t, J = 2,4Hz,
1H)

IR (KBr) 3313, 3226,
2926, 2854, 2349, 2115,
1668, 1589, 1394 cm™

P8

/\%F Chit
(0] ,
CHs0 % ran

S
NJ\y YR miu

S tréng
// nho

446
(M+H]")

59,12 (s, 1H), 8,69 (q, /
=4.8Hz, 1H), 8,22 —
8,19 (m, 1H), 7,40 (q, J
=8,0Hz, 1H), 4,57 —
430 (m, 2H), 3,44 —
3,42 (m, 2H), 3,28 (s,
3H), 2,76 (t, J = 6,8Hz,
2H), 2,43 (s, 3H), 2,37
(s, 1H), 2,31 (t, J =
2,4Hz, 1H)

mp 117-120°C

P10

F
CHs o S/\QL Gém
'\;/\g\ ~ mau

S nau

408
(IM+H]")

59,27 (s, 1H), 8,79 (s,
1H), 8,57 (d, J = 8,0Hz,
1H), 7,76 (q, J = 8,0Hz,
1H), 4,62 — 4,50 (m,
2H), 2,87 (t, J = 6,8Hz,
2H), 2,60 (t, J = 7,6Hz,
2H), 2,49 (t, J = 6,8Hz,
2H), 2,42 (s, 3H), 2,30
(s, 1H), 1,80 — 1,69 (m,
1H), 1,52 — 1,42 (m,
1H), 1,08 — 1,00 (m, 1H)

IR (KBr) 2927, 2378,
2345, 1734, 1716, 1683,
1653, 1647, 1558 cm™*
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Cau truc

ESIMS
(m/z2)

"H NMR (400MHz,
Clorofom-d), IR, mp

P16

s Gom
N mau
vang

428
(IM+H]")

59,05 (s, 1H), 8,60 (q, J
= 4,8Hz, 1H), 8,15 -
8,13 (m, 1H), 7,33 (q, J
= 8,0Hz, 1H), 4,45 —
427 (m, 2H), 2,77 (t, J
=7,2Hz, 2H), 2,59 (t, J
= 8,4Hz, 2H), 2,44 —
2,33 (m, 2H), 2,32 (s,
3H), 2,31 — 2,23 (m,
2H), 1,72 (t, J = 4,4Hz,
3H)

IR (KBr) 2922, 1681,
1558, 1506, 1489, 1456,
1419, 1309 cm™

P17

N GOom
, AN S mau
vang

346
(IM+H]")

59,06 (s, 1H), 8,60 (q, J
= 4.8Hz, 1H), 8,15 -
8,12 (m, 1H), 7,33 (q,J
= 8,0Hz, 1H), 4,45 —
427 (m, 2H), 2,72 (t, J
=7,2Hz, 2H), 2,51 —
2,37 (m, 2H), 2,32 (s,
3H), 1,99 (s, 3H), 1,72
(t, J = 4,4Hz, 3H)

IR (KBr) 2958, 2920,
2852, 2378, 2306, 1734,
1716, 1683, 1473 cm™

P19

F
CH30 /\% Goém

N/\g\ VS mau
N

|\ s ) vang
N7 2

432
(IM+H]")

58,91 (5, LH), 8,54 (s,
1H), 7,96 (d, J = 8,8Hz,
1H), 4,56 — 4,42 (m,
2H), 2,84 (t, J = 6,8Hz,
2H), 2,66 (t, J=7,6Hz,
2H), 2,49 — 2,47 (m,
2H), 2,40 (s, 3H), 2,38 —
2,30 (s, 3H)

IR (KBr) 2962, 2345,
1683, 2924, 2852, 2347,
1749, 1683, 1473 cm™
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Cau truc

ESIMS
(m/z)

"H NMR (400MHz,
Clorofom-d), IR, mp

P22

F
CHs 0 S/\'<]L Gém

sl méu

S vang

425
(M+H]")

58,84 (s, 1H), 8,47 (s,
1H), 7,92 (d, J = 8,8Hz,
1H), 4,50 — 4,35 (m,
2H), 2,80 (t, J = 8,0Hz,
2H), 2,55 - 2,51 (m,
2H), 2,44 — 2,34 (m,
2H), 2,33 (s, 3H), 2,22
(t,J=2,4Hz, 1H), 1,73
~ 1,62 (m, 1H), 1,45 —
1,34 (m, 1H), 1,01 —
0,96 (m, 1H)

IR (KBr) 2962, 2345,
1693, 1683, 12845,
1261, 1138, 1099, 1020
cm’™

P31

/\<]L ]
FHao S GOom

/\g\ M mau

S /\ CH, vang
4

422
(M+H]")

§9,10 (s, 1H), 8,69 (q, J
= 4,.8Hz, 1H), 8,27 —
8,25 (m, 1H), 7,54 (q, J
= 8,0Hz, 1H), 5,54 —
5,57 (m, 1H), 3,21 —
3,17 (m, 1H), 2,78 (t, J
=7.2Hz, 2H), 2,67 (t, J
= 1,6Hz, 2H), 2,62 —
2,55 (m, 2H), 2,47 —
2,35 (m, 2H), 2,29 (s,
1H), 1,84 — 1,69 (m,
1H), 1,59 — 1,53 (m,
1H), 1,37-1,36 (m, 3H),
1,19 1,15 (m, 1H)

IR (KBr) 2927, 2854,
2360, 2341, 1676, 1550,
1442, 1371, 1307 cm™
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Cau truc

ESIMS
(m/z)

'H NMR (400MHz,
Clorofom-d), IR, mp

P32

GOm
mau
vang

428
(M+HT)

(400MHz, DMSO-dg) &
9,10 (s, 1H), 8,69 (q, J =
4,8Hz, 1H), 8,27 — 8,25
(m, 1H), 7,54 (q, J =
8,0Hz, 1H), 5,59 — 5,55
(m, 1H), 3,17 (s, 1H),
2,80 (t, J = 6,8Hz, 1H),
2,66 (t,J = 6,8Hz, 1H),
2,46 — 2,45 (m, 5H),
2,35 (s, 3H), 2,29 (s,
1H), 1,36 (d, J = 4,8Hz,
3H)

IR (KBr) 3439, 3304,
2926, 2854, 2360, 2331,
1676, 1551, 1469 cm™

FAI

F %
oo /\% Chat

ran
mau
nau

434
(IM+H]")

§9,14 (d,J=2,0Hz,
1H), 8,74 (dd, J=1.2,
4,8Hz, 1H), 8,24 (td, J =
2,0, 8,0Hz, 1H), 7,44
(dd, J= 4,8, 8,0Hz, 1H),
4,93 (bs, 1H), 4,13 (bs,
1H), 2,86 (t, J = 7,2Hz,
2H), 2,70 — 2,65 (m,
2H), 2,55 (bs, 2H), 2,43
~2,31 (m, 3H)

IR (KBr) 3304, 2931,
1685, 1525, 1371, 1274,
1242 cm™

FA2

E A
0o S| cnit

ran
mau
nau

462
(IM+H]")

58,93 (s, 1H), 8,60 (d, J
=2,4Hz, 1H), 8,00 (td, J
=2,4, 8,80z, 1H), 4,95
(bs, 1H), 4,13 (bs, 1H),
2,86 (t, J=7,2Hz, 2H),
2,70 — 2,66 (m, 2H),
2,54 (bs, 2H), 2,43 —
2,34 (m, 3H)

mp 117-119°C

-97-




26592

Cau truc

ESIMS
(m/z)

"H NMR (400MHz,
Clorofom-d), IR, mp

FA3

Chét
rin

mau
nau

435
(IM+H]")

§9,33 (s, 1H), 9,25 (s,
2H), 4,95 (bs, 1H), 4,13
(bs, 1H), 2,87 (t, J =
7,2Hz, 2H), 2,70 — 2,66
(m, 2H), 2,54 (s, 2H),
2,43 2,31 (m, 3H)

mp 102-103°C

FA4

GO6m
mau
nau

349
(IM+H]")

3 8,91 (s, 1H), 8,54 (s,
1H), 7,96 (d, J = 8,8Hz,
1H), 4,56 — 4,25 (m,
2H), 2,79 (t, J=7,2Hz,
2H), 2,49 (t, J= 6,0Hz,
2H), 2,41 (s, 3H), 2,29
(d, J=2,4Hz, 1H), 2,06
(s, 3H)

IR (KBr) 3064, 2962,
2349, 2310, 1683, 1558,
1548, 1448, 1261 cm™!

FAS

GOom
mau
vang

363
(M+H])

58,92 (s, 1H), 8,54 (s,
1H), 7,97 (d, J = 8,8Hz,
1H), 4,74 — 427 (m,
2H), 2,92 — 2,83 (m,
2H), 2,47 — 2,42 (m,
4H), 2,29 (t, J = 2,0Hz,
1H), 2,03 (s, 3H), 1,18
(s, 3H)

IR (KBr) 3255, 3049,
2972, 2349, 1681, 1598,
1550, 1506, 1301 cm™
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Cau trac

ESIMS
(m/z)

'H NMR (400MHz,
Clorofom-d), IR, mp

FA6

GOom
mau
nau

450
(IM+H]")

59,14 (d, /= 1,6Hz,
1H), 8,74 (dd, J = 1,6,
4,8Hz, 1H), 8,23 (td, J =
2,0, 8,0Hz, 1H), 7,44
(dd, J = 4,8, 8,0Hz, 1H),
491 (bs, 1H), 4,14 (bs,
1H), 3,17 (bs, 1H), 3,01
—2,85 (m, 3H), 2,80 (t, J
= 6,8Hz, 2H), 2,67 —
2,55 (m, 2H), 2,35

(t, J = 2,4Hz, 1H)

IR (KBr) 2370, 2345,
1685, 1523, 1421, 1271,
1138 cm™

FA7

GOom
mau
nau

468
(IM+H]")

58,93 (s, 1H), 8,61 (s,
1H), 7,99 (d, J = 8,8Hz,
1H), 4,94 (bs, 1H), 4,15
(bs, 1H), 3,18 (bs, 1H),
2,99 — 2,85 (m, 3H),
2,80 (t, J = 6,4Hz, 2H),
2,67 —2,55 (m, 2H),
2,36 (s, 1H)

IR (KBr) 3230, 2926,
1683, 1525, 1429, 1338,
1217 cm™

FAS

Chét
rin
mau
nau
sang

451
(IM+H]")

39,33 (s, 1H), 9,24 (s,
2H), 4,62 (bs, 1H), 4,16
(bs, 1H), 3,17 (bs, 1H),
2,99 — 2,83 (m, 3H),
2,79 (t,J = 6,8Hz, 2H),
2,67 —2,55 (m, 2H),
2,36 (s, 1H)

mp 129-131°C
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Cau truc

ESIMS
(m/z)

'H NMR (400MHz,
Clorofom-d), IR, mp

FA9

F
"
°”30>\fs Gom
\
°

mau

s / vang
Y4

423
(M+H]")

59,11 (s, 1H), 8,69 (q, J
=481z, 1H), 8,21 —
8,19 (m, 1H), 7,41 (q,J
= 8,0Hz, 1H), 4,54 —

14,43 (m, 2H), 3,19 —

3,11 (m, 1H), 2,98 —
2,73 (m, SH), 2,42 (s,
3H), 2,31 (t, J=2,4Hz,
1H), 2,07 — 1,94 (m,
1H), 1,71 — 1,66 (m,
1H), 1,34 — 1,28 (m, 1H)

IR (KBr) 3226, 2924,
2854, 2349, 2117, 1674,
1589, 1404, 1386 cm ™

FA10

S~
\O N
/\S\NM mau

/\%F Chét
Cl o ran

S / nau
/s Séng

466
(IM+H]")

59,14 (d, J=2,0Hz,
1H), 8,75 (dd, J =
1,2Hz, 4,8Hz, 1H), 8,24
(td, J=2,0Hz, 8,0Hz,
1H), 7,45 (dd, J =
4,8Hz, 8,0Hz, 1H), 4,91
(bs, 1H), 4,13 (bs, 1H),
3,51 — 3,40 (m, 2H),
3,28 — 3,24 (m, 2H),
2,85 (t, J = 6,8Hz, 2H),
2,75 — 2,64 (m, 2H),
2,36 (t, J = 2,0Hz, 1H)

mp 123-127°C

FAll

/\)q Chat
o) <
Cl o v ran

\
S
N/&NM b mau

S / ' nau
// Séng

484
(IM+H]")

58,94 (s, 1H), 8,61 (s,
1H), 8,00 (td, J = 2,4Hz,
8,8Hz, 1H), 4,93 (bs,
1H), 4,13 (bs, 1H), 3,47
(bs, 2H), 3,28 — 3,24 (m,
2H), 2,84 (t, J = 6,8Hz,
2H), 2,75 — 2,64 (m,
2H), 2,37 (t, J = 2,0Hz,
1H)

mp 116-118°C
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Cau truc

ESIMS
(m/z)

'H NMR (400MHz,
Clorofom-d), IR, mp

FA12 |

F | Chét
rin
mau
nau
sang

467
(IM+H])

59,34 (s, 1H), 9,25 (s,
2H), 4,94 (bs, 1H), 4,13
(bs, 1H), 3,45 (bs, 2H),
3,28 — 3,24 (m, 2H),
2,83 (t, J = 6,8Hz, 2H),
2,75 — 2,64 (m, 2H),
2,37 (s, 1H)

mp 163-170°C

FA13

GOom
mau
nau

440
(M+H]")

09,13 (s, 1H), 8,69 (q, J
=4,8Hz, 1H), 8,24 —
8,22 (m, 1H), 7,42 (q, J
= §,0Hz, 1H), 4,56 —
4,41 (m, 2H), 3,43 -
3,41 (m, 2H), 3,32 —
3,26 (m, 1H), 3,08 —
3,03 (m, 1H), 2,78 —
2,77 (m, 2H), 2,43 (s,
3H), 2,32 (t,J=2,4Hz,
1H), 2,07 — 1,98 (m,
1H), 1,77 — 1,68 (m,
1H), 1,47 — 1,41 (m, 1H)

IR (KBr) 3402, 3282,
3263, 3188, 3053, 2964,
2920, 1681, 1589, 1388
cm™

FA1l4

GOom
N mau
vang

422
(IM+H])

§9,12 (s, 1H), 8,68 (q, /
= 4,8Hz, 1H), 8,22 —
8,19 (m, 1H), 7,40 (q, J
= 8,0Hz, 1H), 4,42 —
438 (m, 2H), 2,86 (t, J
= 7,2Hz, 2H), 2,64 —
2,48 (m, 4H), 2,39 (s,
3H), 1,80 (t, J = 4,4Hz,
3H), 1,79 — 1,71 (m,
1H), 1,54 — 1,43 (m,
1H), 1,07 — 1,02 (m, 1H)

IR (KBr) 2956, 2922,
2854, 2376, 2310, 2233,
1680, 1554, 1471 cm™
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Bang 4 thé hién thém cAc vi du khong giéi han vé hop chét c6 cong thirc L.

Béang 4
S Céu trac Biéu hién | Pugc diéu ché theo Vi du
H
cl o ° Cc':"s
h;J\y Po” | Chitrdn
Cl | N s N mau cam 1
] }\0 CH, vang
N7 ° CHs
HsC
o o
N 0 3 £, %
C2 ) Chat ran 2
AN S mau be
w
N
HsC CHs
Cl Q) ~CH,
N (o) Chat ran
C3 | NN mau niu 3
N )
Y
N©  HC”
Cl
N/\g7 HHC) Chét rin
C4 N | s N mau cam 4
| y
N/ HC/
Cl
N\ /—==cH At 14
cAl | F ’ NH Chat ran 4
AN S mau nau
~ .
N HCI
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Sé CAu tric Biéu hién | Pugc diéu ché theo Vi du
Cl
N = Ao L
CA2 B Nﬁ\‘::CH C@mm?1 4
NT S mau nau
l
~
kN ‘HCI
Cl
—CH Lz
N, NN c Chat ran
CA3 o /‘\S o mau tfz’mg 7
3 CH, nho
HsC CH,
CH;
—CH Lz
w A\ N —C Chﬁt@hl
CA4 Br )\S o mau trang 7
3 CH, nho
HsC CH,
HsC CH,
CH3O CH3
(0]
N Dark gdm
CAS /ﬂ\\ N nﬁuﬁﬁl 8
Br S CHs3
/
HC/
HsC CHs
CH;0 CH;
(0]
NN\ A
N
CA6 /n\s Gm%nmu 3
Br nau
HsC
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S6 Céu tric Biéu hién | Puogc diéu ché theo Vi du
HisC CH
CH3O 3 CC|?:|3
N 0 A \
CA7 | D Gom mau 9
N S / nau
/
N |_|C/
CHyo oS C;:
N/\g\ >\\O 3 Chét r:fm
CAS / N mau tring 9
Y S / nhé
~
/
N HC/
C!
l\; \ N/\QCH . .
Chat ran
CA9 TS //\\ e 9
l o) mau trang
N/ (@) /\\
HiC gy
Cl
B}JXN/\Q:H »
AN Chat ran
CA10 N S \ L 9
l P o7 O mau trang
N Aech
3
HsC ch,
H:C CH
CHs; o 3 CI?'I3
A
N A by
CAll X s Goﬁgfa“ 9
N /
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Sé Céu triic Biéu hién | Pugc diéu ché theo Vi du
CHs o HsC CH,
)\ CH3
0] £, L
CAL2 Dn Chat ran 9
S mau nau
/\CHQ,
/
HC/
CH;,
" y
CAI3 L Chat rén 10
//>——CH3 mau vang
/
HC/
CHj
N \ — A, &
CAL4 [N Nﬁ\\::CH Chat ran 10
S mau vang
CH,
N /TT=CH £ L
ONE | D Chat ran 10
S mau vang
CH,
/T———CH A \
CAl6 D—nH * | Gommau 10
S nau
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Béng 5 thé hién thém vi du khong gi6i han vé hop chat c6 cong thic L.

Bang 5
2 £ C6 thé dugc diéu ché theo Vi du
S6 Cau tric hodc So d3
CH3 O CHs
\ S
\
P / e Vidu6
| /
X /)
N wa
CH; O CHs
NN M >
P2 / N ©cH Vidu 6
re ) -
X /
N HC/
CH3 O S/CH3
N W .
P3 //\g—N O So dd 3
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Cau truc

C6 thé duogc didu ché theo Vi du

hodc So dd

P4

So d6 3

P5

So d6 3

P6

Vidu6

P7

So dd 3

P8

So dd 3
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C6 thé dugc diéu ché theo Vi du
hoac So @d

P9

Vidu6

P10

Vidué6

P11

Vidu6

P12

Vidué6

P13

So dd 3
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C6 thé dugc didu ché theo Vi du
hodc So do

P14

So db 3

P15

So dd 3

P16

CF;

Vidu6

P17

Vidu6

P18

Vidu 6
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C6 thé dugc diéu ché theo Vi du

SO Cau truc hodc So B
CF,
N
P19 I NN Vidu 6
= , S }/)
N
/
N HC/
CF,
CH; O S/_‘/
e
N ,
P20 _ | S Vidu6
SN Vi
HsC
CF,
CHs O SH
N
P21 //\g-N o Vidu6
Z | S / 3
X /
N e’
F
CHs O f‘<]L -
3 S
P22 N, N\ Vidu6
= | S /
SN /
N e’
F
A
P23 T\ Vidu 6
SN Y4
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C6 thé duoc diéu ché theo Vi du

So Cau trac hoiic So B
F
CHy o % ﬁ<]L "
N ‘»\\/>“S
P24 I NN Vidu 6
QB /
N\
/
N HC/
CF
FsC 3
N
P25| E //\S\N Vidu6
Q8 /
NN
/
N HC/
F
CHsz S /’_‘<<f—‘F
S Y
P26 "}J\>;N So dd 3
= | S /
X /
N HC/
CF;
CHs O SH
N/
P27 T\ Vidu6
)
N
/
N HC/
F
P28 Vidu6
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Cau truc

C6 thé dugc diéu ché theo Vi du

hodc So dd
CH3 (@) /CH3
w { N)A\\//‘*s
P29 NK?E/AS / Vidu6
N\
/
VW
CH3 o ,CHs;
s
P30 Nﬁ/k 3 Vidu6
F
CH3 0] /\d\
P31 /§~ 0 Vidu 6
(j//\ /\ CHs
//
CF,
CH3 o) S
P32 Vidu6
O/L f o
//
CF,
CH3 o S/\/
P33 Vidu6

CH
/j/k//\s
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Cau trac

C6 thé dugc diéu ché theo Vi dy
hodc So do

P34

CF;

CHs 5 ~

N— )
ﬁ/l \
N~ S
|
k\N HC//

So dd 3
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YEU CAUBAO HQ
1. Ché phdm phong trir vat gy hai chira hop chéit c6 cong thic I hodc mubi dung

dugc trong nong nghiép bat ky cia né:

ﬁf

>\\R7

6

trong doé:
(a) Ry, Ry, va Ry 1a hydro;
(b) R; 13 hydro hoac F;
(c) Rs 1a Cl hodc CH;,
(d) Y-C=C-R¢ 1a HyC=CH hodc CH(CH;)C=CH;
(e) R7 1a (C;-Ce)alkyl-S(0),~(C;-Co)alkyl;
() Q1la oxy (0);
(g)nlaOhodc1va
(h) Z1a C-Rs.

2. Ché pham phong trir vét gy hai chira hop chét dugc chon tir mot trong sb cac hop

chit dudi ddy, hodc mudi ding dugc trong ndng nghiép bat ky ciia né:
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HC Fa ¢’ e
[ D [ DN CH
X s X8 / 3
= / = /
N - N n& s
CH : CHa
CHzp Vadk CHag /
s s
N N
’&NV | D CHa
| XS | X s ‘
~ / o /
N h b1 N we b2
CH , CH
CHgO k! C}'igo \Vadh
S
\} \
[T ° / [T ®
N 1 ey N wé pa
, CH CHa
CH 3 CH 3
9 g go)\/‘s
[ \ NM O II\S“N
Xy s CHs X s
| / 1
s / 2
N HC/ P5 N %w
HLC
CH CH
CH 3 CH. 2
L3
R I Dy
N v ¢aa N h Eas

3. Ché pham theo diém 1, trong d6 ché phim nay con chira:
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(a) mot hoac nhiéu hop chét c6 tac dung trir nhén gdy hai, trir tdo, trir chim
gay hai, diét vi khuén, diét ndm, diét co, diét c6n trung, trir ¢ gdy hai, diét giun tron,

diét loai gdm nham, va/hodc di¢t virut; hodc

(b) mot hodc nhiéu hop chét ma 13 chit giy ngan #n, cht xua dudi chim,
chét gdy v0 sinh, chit diét cd an toan, chit din du con trung, chét xua dudi con trung,
cht xua dudi dong vat c6 v, chét can trd giao phéi, chét kich thich thuc vat, chit diéu

chinh tang trudng thuc vat, va/hodc chét hiép df“mg; hodc
(c) cahop chat (a) va (b).

4. Ché pham theo diém 1, trong d6 ché phdm nay con chira mot hozic nhidu hop chét
dugce chon tir: (3-etoxypropyl)mercury bromua, 1,2-diclopropan, 1,3-diclopropen,
I-metylxyclopropen, 1-naphtol, 2-(octylthio)etanol, axit 2,3,5-tri-iodobenzoic,
2,3,6-TBA, 2,3,6-TBA-dimetylamoni, 2,3,6-TBA-lithi, 2,3,6-TBA-kali,
2,3,6-TBA-natri, 2,4,5-T, 2,4,5-T-2-butoxypropyl, 2,4,5-T-2-etylhexyl,
2,4,5-T-3-butoxypropyl, 2,4,5-TB, 2,4,5-T-butometyl, 2,4,5-T-butotyl, 2,4,5-T-butyl,
2,4,5-T-isobutyl, 2,4,5-T-isoctyl, 2,4,5-T-isopropyl, 2,4,5-T-metyl, 2,4,5-T-pentyl,
2,4,5-T-natri, 2,4,5-T-trietylamoni, 2,4,5-T-trolamin, 2,4-D, 2,4-D-2-butoxypropyl,
2,4-D-2—ety1hexyl, 2,4-D-3-butoxypropyl, 2,4-D-amoni, 2,4-DB, 2,4-DB-butyl,
2;4-DB—dimety1amoni, 2,4-DB-isoctyl, 2,4-DB-kali, 2,4-DB-natri, 2,4-D-butotyl,
2,4-D-butyl, 2,4-D-dietylamoni, 2,4-D-dimetylamoni, 2,4-D-diolamin,
2,4-D-dodexylamoni, 2,4-DEB, 2,4-DEP, 2,4-D-etyl, 2,4-D-heptylamoni,
2,4-D-isobutyl, 2,4-D-isoctyl, 2,4-D-isopropyl, 2,4-D-isopropylamoni, 2,4-D-lithi,
2,4-D-meptyl, 2,4-D-metyl, 2,4-D-octyl, 2,4-D-pentyl, 2,4-D-kali, 2,4-D-propyl,
2,4-D-natri, 2,4-D-tefuryl, 2,4-D-tetradexylamoni, 2,4-D-trietylamoni,
2,4-D-tris(2-hydroxypropyl)amoni, 2,4-D-trolamin, 2iP, 2-metoxyetylmercury clorua,
2-phenylphenol, 3,4-DA, 3,4-DB, 3,4-DP, 4-aminopyridin, 4-CPA, 4-CPA-kali,
4-CPA-natri, 4-CPB, 4-CPP, rugu 4-hydroxyphenetylic, 8-hydroxyquinolin sulfat,
8-phenylmercurioxyquinolin, abamectin, axit abscisic, ACC, axephat, axequinoxyl,
axetamiprid, axetion, axetoclo, axetophos, axetoprol, axibenzolar,

axibenzolar-S-metyl, axifluorfen, axifluorfen-metyl, axifluorfen-natri, aclonifen,
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acrep, acrinatrin, acrolin, acrylonitril, axypetac, axypetac—déng, axypetac-kém, alaclo,
alanycarb, albendazol, aldicarb, aldimorph, aldoxycarb, aldrin, aletrin, alixin, alidoclo,
alosamidin, aloxydim, aloxydim-natri, rugu alylic, alyxycarb, alorac,
alpha-xypermetrin, alpha-endosulfan, ametoctradin, ametridion, ametryn, amibuzin,
amicarbazon, amicarthiazol, amidithion, amidoflumet, amidosulfuron, aminocarb,
aminoxyclopyraclo, aminoxyclopyraclo-metyl, aminoxyclopyraclo-kali, aminopyralid,
aminopyralid-kali, aminopyralid-tris(2-hydroxypropyl)amoni, amiprofos-metyl,
amiprophos, amisulbrom, amiton, amiton oxalat, amitraz, amitrol, amoni sulfamat,
amoni a-naphtalenaxetat, amobam, ampropylfos, anabasin, anxymidol, anilazin,
anilofos, anisuron, anthraquinon, antu, apholat, aramit, arsenous oxit, asomat, aspirin,
asulam, asulam-kali, asulam-natri, athidathion, atraton, atrazin, aureofungin, aviglyxin,
aviglyxin hydroclorua, azaconazol, azadirachtin, azafenidin, azametiphos,
azimsulfuron, azinphos-etyl, azinphos-metyl, aziprotryn, azithiram, azobenzen,
azoxyclotin, azothoat, azoxystrobin, bachmedesh, barban, bari hexaflosilicat, bari
polysulfua, bartrin, BCPC, beflubutamid, benalaxyl, benalaxyl-M, benazolin,
benazolin-dimetylamoni, benazolin-etyl, benazolin-kali, bencarbazon, benclotiaz,
bendiocarb, benfluralin, benfuracarb, benfuresat, benodanil, benomyl, benoxacor,
benoxafos, benquinox, bensulfuron, bensulfuron-metyl, bensulit, bensultap,
bentaluron, bentazon, bentazon-natri, bentiavalicarb, bentiavalicarb-isopropyl,
benthiazol, bentranil, benzadox, benzadox-amoni, benzalkonium clorua, benzamacril,
benzamacril-isobutyl, benzamorf, benzfendizon, benzipram, benzobixyclon,
benzofenap, benzofluor, benzohydroxamic axit, benzoximat, benzoylprop,
benzoylprop-etyl, benztiazuron, benzyl benzoat, benzyladenin, berberin, berberin
clorua, beta-xyflutrin, beta-xypermetrin, betoxazin, bixyclopyron, bifenazat, bifenox,
bifentrin, bifujunzhi, bilanafos, bilanafos-natri, binapacryl, bingqingxiao, bioaletrin,
bioetanometrin, biopermetrin, bioresmetrin, biphenyl, bisazir, bismerthiazol,
bispyribac, bispyribac-natri, bistrifluron, bitertanol, bithionol, bixafen, blasticidin-S,
borax, hdn hop Bordeaux, boric axit, boscalid, brassinolit, brassinolit-etyl, brevicomin,
brodifacoum, brofenvalerat, broflutrinat, bromaxil, bromaxil-lithi, bromaxil-natri,

bromadiolon, brometalin, brometrin, bromfenvinfos, bromoaxetamit, bromobonil,
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bromobutit, bromoxyclen, bromo-DDT, bromofenoxim, bromophos, bromophos-etyl,
bromopropylat, bromothalonil, bromoxynil, bromoxynil butyrat, bromoxynil
heptanoat, bromoxynil octanoat, bromoxynil-kali, brompyrazon, bromuconazol,
bronopol, bucarpolat, bufencarb, buminafos, bupirimat, buprofezin, hdn hop
Burgundy, busulfan, butacarb, butaclo, butafenaxil, butamifos, butathiofos, butenaclo,
butetrin, buthidazol, buthiobat, buthiuron, butocarboxim, butonat, butopyronoxyl,
butoxycarboxim, butralin, butroxydim, buturon, butylamin, butylat, axit cacodylic,
cadusafos, cafenstrol, canxi arsenat, canxi cloat, canxi xyanamit, canxi polysulfua,
calvinphos, cambendiclo, campheclo, camphor, captafol, captan, carbamorph,
carbanolat, carbaryl, carbasulam, carbendazim, carbendazim benzensulfonat,
carbendazim sulfit, carbetamit, carbofuran, cacbon disulfua, cacbon tetraclorua,
carbophenothion, carbosulfan, carboxazol, carboxit, carboxin, carfentrazon,
carfentrazon-etyl, carpropamid, cartap, cartap hydroclorua, carvacrol, carvon, CDEA,
xeloxidin, CEPC, ceralure, hdn hgp Cheshunt, chinometionat, chitosan, clobentiazon,
clometoxyfen, cloalose, cloamben, cloamben-amoni, cloamben-diolamin,
cloamben-metyl, cloamben-metylamoni, cloamben-natri, cloamin phosphorus,
cloamphenicol, cloraniformetan, cloranil, cloranocryl, clorantraniliprol, cloazifop,
cloazifop-propargyl, cloazin, clobensit, clobenzuron, clobixyclen, clobromuron,
clobufam, clodan, clodecon, clodimeform, clodimeform hydroclorua, cloempentrin,
cloetoxyfos, cloeturon, clofenac, clofenac-amoni, clofenac-natri, clofenapyr,
clofenazol, clofenetol, clofenprop,' clofenson, clofensulphua, clofenvinphos,
clofluazuron, cloflurazol, clofluren, clofluren-metyl, cloflurenol, cloflurenol-metyl,
cloidazon, cloimuron, cloimuron-etyl, clomephos, clommequat, clomequat clorua,
clonidin, clonitrofen, clobenzilat, clodinitronaphtalens, clorofom, clomebuform,
clometiuron, cloneb, clophaxinon, clophaxinon-natri, clopicrin, clopon, clopropylat,
clotalonil, clotoluron, cloxuron, cloxynil, clophonium, clophonium clorua, clophoxim,
cloprazophos, cloprocarb, clopropham, clopyrifos, clopyrifos-metyl, cloquinox,
closulfuron, clotal, clotal-dimetyl, clotal-monometyl, clotiamid, clothiophos,
clozolinat, cholin clorua, cromafenozit, xinerin I, xinerin II, xinerins, cinidon-etyl,

cinmetylin, cinosulfuron, ciobutit, cisanilit, cismetrin, cletodim, climbazol, cliodinat,
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clodinafop, clodinafop- propargyl, cloetocarb, clofencet, clofencet-kali, clofentezin,
axit clofibric, clofop, clofop-isobutyl, clomazon, clomeprop, cloprop, cloproxydim,
clopyralid, clopyralid- metyl, clopyralid-olamin, clopyralid-kali,
clopyralid-tris(2-hydroxypropyl)amoni, cloquintocet, cloquintocet-mexyl,
cloransulam, cloransulam-metyl, closantel, clotianidin, clotrimazol, cloxyfonac,
cloxyfonac-natri, CMA, codlelure, colophonat, déng axetat, dé)ng axetoarsenit, déng
arsenat, ddng cacbonat, basic, ddng hydroxit, ddng naphtenat, déng olat, ddng
oxyclorua, dong silicat, ddng sulfat, ddng k&m cromat, coumaclo, coumafuryl,
coumaphos, coumatetralyl, coumithoat, coumoxystrobin, CPMC, CPMF, CPPC,
credazin, cresol, crimidin, crotamiton, crotoxyphos, crufomat, cryolit, cue-lure,
cufraneb, cumyluron, cuprobam, cuprous oxit, curcumenol, xyanamit, Xyanatryn,
xyanazin, xyanofenphos, xyanophos, xyanthoat, xyantraniliprol, xyazofamid,

- xybutryn, xyclafuramid, xyclanilit, xycletrin, xycloat, xycloheximit, xycloprat,
xycloprotrin, xyclosulfamuron, xycloxydim, xycluron, xyenopyrafen, xyflufenamid,
xyflumetofen, xyflutrin, xyhalofop, xyhalofop-butyl, xyhalotrin, xyhexatin, xymiazol,
xymiazol hydroclorua, xymoxanil, xyometrinil, xypendazol, xypermetrin, Xxyperquat,
xyperquat clorua, xyphenotrin, xyprazin, xyprazol, xyproconazol, xyprodinil,
xyprofuram, xypromid, xyprosulfamit, xyromazin, xythioat, daimuron, dalapon,
dalapon-canxi, dalapon-magie, dalapon-natri, daminozit, dayoutong, dazomet,
dazomet-natri, DBCP, d-camphor, DCIP, DCPTA, DDT, debacarb, decafentin,
decarbofuran, dehydroaxetic axit, delaclo, deltametrin, demephion, demephion-O,
demephion-S, demeton, demeton-metyl, demeton-O, demeton-O-metyl, demeton-S,
demeton-S-metyl, demeton-S-metylsulphon, desmedipham, desmetryn,
d-fanshiluquebingjuzhi, diafenthiuron, dialifos, di-alat, diamidafos, d4t chura tao silic,
diazinon, dibutyl phthalat, dibutyl succinat, dicamba, dicamba-diglycolamin,
dicamba-dimetylamoni, dicamba-diolamin, dicamba-isopropylamoni, dicamba-metyl,
dicamba-olamin, dicamba-kali, dicamba-natri, dicamba-trolamin, dicapthon,
diclobenil, diclofenthion, diclofluanid, diclon, dicloalurea, diclobenzuron,
dicloflurenol, dicloflurenol-metyl, diclomat, diclomid, diclophen, dicloprop,

dicloprop-2-etylhexyl, dicloprop-butotyl, dicloprop-dimetylamoni,
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dicloprop-etylamoni, dicloprop-isoctyl, dicloprop-metyl, dicloprop-P,
dicloprop-P-2-etylhexyl, dicloprop-P-dimetylamoni, dicloprop-kali, dicloprop-natri,
diclovos, diclozolin, diclobutrazol, dicloxymet, diclofop, diclofop- metyl, diclomezin,
diclomezine-natri, dicloran, diclosulam, dicofol, dicoumarol, dicresyl, dicrotophos,
dixyclanil, dixyclonon, dieldrin, dienoclo, dietamquat, dietamquat diclorua, dietatyl,
dietatyl-etyl, dietofencarb, dietolat, dietyl pyrocacbonat, dietyltoluamit, difenacoum,
difenoconazol, difenopenten, difenopenten-etyl, difenoxuron, difenzoquat, difenzoquat
metilsulfat, difetialon, diflovidazin, diflubenzuron, diflufenican, diflufenzopyr,
diflufenzopyr-natri, diflumetorim, dikegulac, dikegulac-natri, dilor, dimatif,
dimeflutrin, dimefox, dimefuron, dimepiperat, dimetaclon, dimetan, dimetacarb,
dimetaclo, dimetametryn, dimetenamid, dimetenamid-P, dimetipin, dimetirimol,
dimetoat, dimetomorph, dimetrin, dimetyl carbat, dimetyl phtalat, dimetylvinphos,
dimetilan, dimexano, dimidazon, dimoxystrobin, dinex, dinex-diclexin, dingjunezuo,
diniconazol, diniconazol-M, dinitramin, dinobuton, dinocap, dinocap-4, dinocap-6,
dinocton, dinofenat, dinopenton, dinoprop, dinosam, dinoseb, dinoseb axetat,
dinoseb-amoni, dinoseb-diolamin, dinoseb-natri, dinoseb-trolamin, dinosulfon,
dinotefuran, dinoterb, dinoterb axetat, dinoterbon, diofenolan, dioxabenzofos,
dioxacarb, dioxathion, diphaxinon, diphaxinon-natri, diphenamid, diphenyl sulfon,
diphenylamin, dipropalin, dipropetryn, dipyrithion, diquat, diquat dibromua,
disparlure, disul, disulfiram, disulfoton, disul-natri, ditalimfos, ditianon, dithicrofos,
dithioether, dithiopyr, diuron, d-limonen, DMPA, DNOC, DNOC-amoni, DNOC-kali,
DNOC-natri, dodemorph, dodemorph axetat, dodemorph benzoat, dodicin, dodicin
hydroclorua, dodicin-natri, dodin, dofenapyn, dominicalure, doramectin, drazoxolon,
DSMA, dufulin, EBEP, EBP, ecdysteron, edifenphos, eglinazin, eglinazine-etyl,
emamectin, emamectin benzoat, EMPC, empentrin, endosulfan, endothal,
endothal-diamoni, endothal-dikali, endothal-dinatri, endothion, endrin, enestroburin, -
EPN, epocholon, epofenonan, epoxiconazol, eprinomectin, epronaz, EPTC, erbon,
ergocalciferol, erlujixiancaoan, esdépalétrin, esfenvalerat, esprocarb, etaxelasil,
etaconazol, etaphos, etem, etaboxam, etaclo, etalfluralin, etametsulfuron,

etametsulfuron-metyl, etaproclo, ethephon, etidimuron, etiofencarb, etiolat, etion,
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etiozin, etiprol, etirimol, etoat-metyl, etofumesat, etohexadiol, etoprophos, etoxyfen,
etoxyfen-etyl, etoxyquin, etoxysulfuron, ethyclozat, etyl format, etyl
a-naphtalenaxetat, etyl-DDD, etylen, etylen dibromua, etylen diclorua, etylen oxit,
etylicin, etyl mercury 2,3-dihydroxypropyl mercaptit, etyl mercury axetat, etylmercury
bromua, etylmercury clorua, etylmercury phosphat, etinofen, etnipromid, etobenzanid,
etofenprox, etoxazol, etridiazol, etrimfos, eugenol, EXD, famoxadon, famphur,
fenamidon, fenaminosulf, fenamiphos, fenapanil, fenarimol, fenasulam, fenazaflor,
fenazaquin, fenbuconazol, fenbutatin oxit, fencloazol, fencloazol-etyl, fenclophos,
fenclorim, fenetacarb, fenflutrin, fenfuram, fenhexamid, fenitropan, fenitrothion,
fenjuntong, fenobucarb, fenoprop, fenoprop-3-butoxypropyl, fenoprop-butometyl,
fenoprop-butotyl, fenoprop-butyl, fenoprop-isoctyl, fenoprop-metyl, fenoprop-kali,
fenothiocarb, fenoxacrim, fenoxanil, fenoxaprop, fenoxaprop-etyl, fenoxaprop-P,
fenoxaprop-P-etyl, fenoxasulfon, fenoxycarb, fenpiclonil, fenpiritrin, fenpropatrin,
fenpropidin, fenpropimorph, fenpyrazamin, fenpyroximat, fenridazon, fenridazon-kali,
fenridazon-propyl, fenson, fensulfothion, fenteracol, fentiaprop, fentiaprop-etyl,
fenthion, fenthion-etyl, fentin, fentin axetat, fentin clorua, fentin hydroxit, fentrazamit,
fentrifanil, fenuron, fenuron TCA, fenvalerat, ferbam, ferimzon, st (IT) sulfat, fipronil,
flamprop, flamprop-isopropyl, flamprop-M, flamprop-metyl, flamprop-M-isopropyl,
flamprop-M-metyl, flazasulfuron, flocoumafen, flometoquin, flonicamid, florasulam,
fluacrypyrim, fluazifop, fluazifop-butyl, fluazifop-metyl, fluazifop-P,
fluazifop-P-butyl, fluazinam, fluazolat, fluazuron, flubendiamit, flubenzimin,
flucarbazon, flucarbazon-natri, flucetosulfuron, flucloalin, flucofuron, fluxycloxuron,
fluxytrinat, fludioxonil, fluenetil, fluensulfon, flufenaxet, flufenerim, flufenican,
flufenoxuron, flufenprox, flufenpyr, flufenpyr-etyl, flufiprol, flumetrin, flumetover,
flumetralin, flumetsulam, flumezin, flumiclorac, flumiclorac-pentyl, flumioxazin,
flumipropyn, flumorph, fluometuron, fluopicolit, fluopyram, fluorbensit, fluoridamid,
floaxetamit, flodifen, floglycofen, floglycofen-etyl, floimit, flomidin, flonitrofen,
fluothiuron, fluotrimazol, fluoxastrobin, flupoxam, flupropaxil, flupropadin,
flupropanat, flupropanat-natri, flupyradifuron, flupyrsulfuron, flupyrsulfuron-metyl,

flupyrsulfuron-metyl-natri, fluquinconazol, flurazol, flurenol, flurenol-butyl,
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flurenol-metyl, fluridon, flurocloidon, fluroxypyr, fluroxypyr-butometyl,
fluroxypyr-meptyl, flurprimidol, flursulamid, flurtamon, flusilazol, flusulfamit,
flutiaxet, flutiaxet-metyl, flutianil, flutolanil, flutriafol, fluvalinat, fluxapyroxad,
fluxofenim, folpet, fomesafen, fomesafen-natri, fonofos, foramsulfuron, forclofenuron,
formaldehyt, formetanat, formetanat hydroclorua, formothion, formparanat,
formparanat hydroclorua, fosamin, fosamin-amoni, fosetyl, fosetyl-nhom, fosmetilan,
fospirat, fostiazat, fosthietan, frontalin, fuberidazol, fucaojing, fucaomi,
funaihecaoling, fuphenthiourea, furalan, furalaxyl, furametrin, furametpyr,
furathiocarb, furcarbanil, furconazol, furconazol-cis, furetrin, furfural, furilazol,
furmexyclox, furophanat, furyloxyfen, gama-xyhalotrin, gama-HCH, genit, axit
gibberellic, gibberellin, gliftor, glufosinat, glufosinat-amoni, glufosinat-P, glufosinat-
P-amoni, glufosinat-P-natri, glyodin, glyoxim, glyphosat, glyphosat-diamoni,
glyphosat-dimetylamoni, glyphosat-isopropylamoni, glyphosat-monoamoni,
glyphosat-kali, glyphosat-sesquinatri, glyphosat-trimesi, glyphosin, gossyplure,
grandlure, griseofulvin, guazatin, guazatin axetates, halacrinat, halfenprox,
halofenozit, halosafen, halosulfuron, halosulfuron-metyl, haloxydin, haloxyfop,
haloxyfop-etotyl, haloxyfop-metyl, haloxyfop-P, haloxyfop-P-etotyl,
haloxyfop-P-metyl, haloxyfop-natri, HCH, hemel, hempa, HEOD, heptaclo,
heptenophos, heptopargil, heterophos, hexacloaxeton, hexaclobenzen,
hexaclobutadien, hexaclophen, hexaconazol, hexaflumuron, hexaflurat, hexalure,
hexamit, hexazinon, hexylthiofos, hexytiazox, HHDN, holosulf, huancaiwo,
huangcaoling, huanjunzuo, hydrametylnon, hydrargaphen, voi t61, hydro xyanua,
hydropren, hymexazol, hyquincarb, IAA, IBA, icaridin, imazalil, imazalil nitrat,
imazalil sulfat, imazametabenz, imazametabenz-metyl, imazamox, imazamox-amoni,
imazapic, imazapic-amoni, imazapyr, imazapyr-isopropylamoni, imazaquin,
imazaquin-amoni, imazaquin-metyl, imazaquin-natri, imazetapyr, imazetapyr-amoni,
imazosulfuron, imibenconazol, imixyafos, imidacloprid, imidaclothiz, iminoctadin,
iminoctadin triaxetat, iminoctadin trialbesilat, imiprotrin, inabenfit, indanofan,
indaziflam, indoxacarb, inezin, iodobonil, iodocarb, iodometan, iodosulfuron,

iodosulfuron-metyl, iodosulfuron-metyl-natri, iofensulfuron, iofensulfuron-natri,
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ioxynil, ioxynil octanoat, ioxynil-lithi, ioxynil-natri, ipazin, ipconazol, ipfencarbazon,
iprobenfos, iprodion, iprovalicarb, iprymidam, ipsdienol, ipsenol, IPSP, isamidofos,
isazofos, isobenzan, isocarbamid, isocarbophos, isoxil, isodrin, isofenphos,
isofenphos-metyl, isolan, isometiozin, isonoruron, isopolinat, isoprocarb, isopropalin,
isoprothiolan, isoproturon, isopyrazam, isopyrimol, isothioat, isotianil, isouron,
isovaledion, isoxaben, isoxaclotol, isoxadifen, isoxadifen-etyl, isoxaflutol,
isoxapyrifop, isoxathion, ivermectin, izopamfos, japonilure, japotrins, jasmolin I,
jasmolin II, axit jasmonic, jiahuangchongzong, jiajizengxiaolin, jiaxiangjunzhi,

- jiecaowan, jiecaoxi, jodfenphos, hormon kich sau non I, hormon kich sau non II,
hormon kich séu non III, kadetrin, karbutilat, karetazan, karetazan-kali, kasugamyxin,
kasugamyxin hydroclorua, kejunlin, kelevan, ketospiradox, ketospiradox-kali, kinetin,
kinopren, kresoxim-metyl, kuicaoxi, lactofen, lambda-xyhalotrin, latilure, chi arsenat,
lenaxil, lepimectin, leptophos, lindan, lineatin, linuron, lirimfos, litlure, looplure,
lufenuron, lvdingjunzhi, lvxiancaolin, lythidathion, MAA, malathion, maleic hydrazit,
malonoben, maltodextrin, MAMA, mancoper, mancozeb, mandipropamid, maneb,
matrin, mazidox, MCPA, MCPA-2-etylhexyl, MCPA-butotyl, MCPA-butyl,
MCPA-dimetylamoni, MCPA-diolamin, MCPA-etyl, MCPA-isobutyl, MCPA-isoctyl,
MCPA-isopropyl, MCPA-metyl, MCPA-olamin, MCPA-kali, MCPA-natri,
MCPA-thioetyl, MCPA-trolamin, MCPB, MCPB-etyl, MCPB-metyl, MCPB-natri,
mebenil, mecarbam, mecarbinzid, mecarphon, mecoprop, mecoprop-2-etylhexyl,
mecoprop-dimetylamoni, mecoprop-diolamin, mecoprop-etadyl, mecoprop-isoctyl,
mecoprop-metyl, mecoprop-P, mecoprop-P-2-etylhexyl, mecoprop-P-dimetylamoni,
mecoprop-P-isobutyl, mecoprop-kali, mecoprop-P-kali, mecoprop-natri,
mecoprop-trolamin, medimeform, medinoterb, medinoterb axetat, medlure, mefenaxet,
mefenpyr, mefenpyr-dietyl, mefluidit, mefluidit-diolamin, mefluidit-kali, megatomoic
axit, menazon, mepanipyrim, meperflutrin, mephenat, mephosfolan, mepiquat,
mepiquat clorua, mepiquat pentaborat, mepronil, meptyldinocap, clorua thiy ngén,
oxit thuy ngén, thily ngan (1) clorua, merphos, mesoprazin, mesosulfuron,
mesosulfuron-metyl, mesotrion, mesulfen, mesulfenfos, metaflumizon, metalaxyl,

metalaxyl-M, metaldehyt, metam, metam-amoni, metamifop, metamitron, metam-kali,
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metam-natri, metazaclo, metazosulfuron, metazoxolon, metconazol, metepa,
metflurazon, metabenztiazuron, metacrifos, metalpropalin, metamidophos,
metasulfocarb, metazol, methfuroxam, metidathion, metiobencarb, metiocarb,
metiopyrisulfuron, metiotepa, metiozolin, metiuron, metocrotophos, metometon,
metomyl, metopren, metoprotryn, metoquin-butyl, metotrin, metoxyclo,
metoxyfenozit, metoxyphenon, metyl apholat, metyl bromua, metyl eugenol, metyl
iodit, metyl isothioxyanat, metylaxetophos, metylClorofom, metyldymron, metylen
clorua, metyl mercury benzoat, metyl mercury dixyandiamit, metyl mercury
pentaclophenoxit, metylneodecanamit, metiram, metobenzuron, metobromuron,
metoflutrin, metolaclo, metolcarb, metominostrobin, metosulam, metoxadiazon,
metoxuron, metrafenon, metribuzin, metsulfovax, metsulfuron, metsulfuron-metyl,
mevinphos, mexacarbat, mieshuan, milbemectin, milbemyxin oxim, milneb, mipafox,
mirex, MNAF, moguchun, molinat, molosultap, monalit, monisouron, monocloaxetic
axit, monocrotophos, monolinuron, monosulfuron, monosulfuron-ester, monuron,
monuron TCA, morfamquat, morfamquat diclorua, moroxydin, moroxydin
hydroclorua, morphothion, morzid, moxitctin, MSMA, muscalure, myclobutanil,
myclozolin, N-(etyl mercury)-p-toluensulphonanilit, nabam, naftalofos, thudc diét con
tring, naphtalen, naphtalenaxetamit, naphtalic anhydrua, naphtoxyaxetic axits,
naproanilit, napropamit, naptalam, naptalam-natri, natamyxin, neburon, niclosamit,
niclosamit-olamin, nicosulfuron, nicotin, nifluridit, nipyraclofen, nitenpyram, nitiazin,
nitralin, nitrapyrin, nitrilacarb, nitrofen, nitrofluorfen, nitrostyren, nitrothal-isopropyl,
norbormit, norflurazon, nornicotin, noruron, novaluron, noviflumuron, nuarimol,
OCH, octaclodipropyl ete, octhilinon, ofuraxe, ometoat, orbencarb, orfralure,
ortho-diclobenzen, orthosulfamuron, oryctalure, orysastrobin, oryzalin, osthol,
ostramon, oxabetrinil, oxadiargyl, oxadiazon, oxadixyl, oxamat, oxamyl, oxapyrazon,
oxapyrazon-dimolamin, oxapyrazon-natri, oxasulfuron, oxaziclomefon, oxin-déng,
axit oxolinic, oxpoconazol, oxpoconazol fumarat, oxycarboxin, oxydemeton-metyl,
oxydeprofos, oxydisulfoton, oxyfluorfen, oxymatrin, oxytetraxyclin, oxytetraxyclin
hydroclorua, paclobutrazol, paichongding, para-diclobenzen, parafluron, paraquat,

paraquat diclorua, paraquat dimetilsulfat, parathion, parathion-metyl, parinol, pebulat,
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pefurazoat, axit pelargonic, penconazol, penxycuron, pendimetalin, penflufen,
penfluron, penoxsulam, pentaclophenol, pentanoclo, penthiopyrad, pentmetrin,
pentoxazon, perfluidon, permetrin, petoxamid, phenamacril, phenazin oxit,
phenisopham, phenkapton, phenmedipham, phenmedipham-etyl, phenobenzuron,
phenotrin, phenproxit, phenthoat, phenylmercuriurea, phenylmercury axetat,
phenylmercury clorua, phenyl mercury dAn xuét caa pyrocatechol, phenyl mercury
nitrat, phenyl mercury salixylat, phorat, phosaxetim, phosalon, phosdiphen, phosfolan,
phosfolan-metyl, phosglyxin, phosmet, phosniclo, phosphamidon, phosphin,
phosphocarb, phosphorus, phostin, phoxim, phoxim-metyl, phthalit, picloram,
picloram-2-etylhexyl, picloram-isoctyl, picloram-metyl, picloram-olamin,
picloram-kali, picloram-trietylamoni, picloram—tris.(Z—hydroxypropyl)amoni,
picolinafen, picoxystrobin, pindon, pindon-natri, pinoxaden, piperalin, piperonyl
butoxit, piperonyl xyclonen, piperophos, piproctanyl, piproctanyl bromua, piprotal,
pirimetaphos, pirimicarb, pirimioxyphos, pirimiphos-etyl, pirimiphos-metyl, plifenat,
polycarbamat, polyoxins, polyoxorim, polyoxorim-kém, polytialan, kali arsenit, kali
azit, kali xyanat, kali gibberellat, kali naphtenat, kali polysulfua, kali thioxyanat, kali
a-naphtalenaxetat, pp'-DDT, praletrin, precoxen I, precoxen II, precoxen III, pretilaclo,
primidophos, primisulfuron, primisulfuron-metyl, probenazol, procloaz,
procloaz-mangan, proclonol, proxyazin, proxymidon, prodiamin, profenofos,
profluazol, profluralin, proflutrin, profoxydim, proglinazin, proglinazine-etyl,
prohexadion, prohexadion-canxi, prohydrojasmon, promaxyl, promecarb, prometon,
prometryn, promurit, propaclo, propamidin, propamidin dihydroclorua, propamocarb,
propamocarb hydroclorua, propanil, propaphos, propaquizafop, propargit, propartrin,
propazin, propetamphos, propham, propiconazol, propineb, propisoclo, propoxur,
propoxycarbazon, propoxycarbazon-natri, propyl isome, propyrisulfuron, propyzamit,
proquinazid, prosuler, prosulfalin, prosulfocarb, prosulfuron, prothidathion,
prothiocarb, prothiocarb hydroclorua, prothioconazol, prothiofos, prothoat,
protrifenbut, proxan, proxan-natri, prynaclo, pydanon, pymetrozin, pyracarbolid,
pyraclofos, pyraclonil, pyraclostrobin, pyraflufen, pyraflufen-etyl, pyrafluprol,
pyramat, pyrametostrobin, pyraoxystrobin, pyrasulfotol, pyrazolynat, pyrazophos,
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pyrazosulfuron, pyrazosulfuron-etyl, pyrazothion, pyrazoxyfen, pyresmetrin, pyretrin
I, pyretrin II, pyretrin, pyribambenz-isopropyl, pyribambenz-propyl, pyribencarb,
pyribenzoxim, pyributicarb, pyriclor, pyridaben, pyridafol, pyridalyl, pyridaphenthion,
pyridat, pyridinitril, pyrifenox, pyrifluquinazon, pyriftalid, pyrimetanil, pyrimidifen,
pyriminobac, pyriminobac-metyl, pyrimisulfan, pyrimitat, pyrinuron, pyriofenon,
pyriprol, pyripropanol, pyriproxyfen, pyrithiobac, pyrithiobac-natri, pyrolan,
pyroquilon, pyroxasulfon, pyroxsulam, pyroxyclo, pyroxyfur, quassia, quinaxetol,
quinaxetol sulfat, quinalphos, quinalphos-metyl, quinazamid, quinclorac, quinconazol,
quinmerac, quinoclamin, quinonamid, quinothion, quinoxyfen, quintiofos, quintozen,
quizalofop, quizalofop-etyl, quizalofop-P, quizalofop-P-etyl, quizalofop-P-tefuryl,
quwenzhi, quyingding, rabenzazol, rafoxanua, rebemit, resmetrin, rhodetanil,
rhodojaponin-III, ribavirin, rimsulfuron, rotenon, ryania, saflufenaxil, saijunmao,
saisentong, salixylanilit, sanguinarin, santonin, schradan, scillirosit, sebuthylazin,
secbumeton, sedaxan, selamectin, semiamitraz, semiamitraz clorua, sesamex,
sesamolin, setoxydim, shuangjiaancaolin, siduron, siglure, silafluofen, silatran,
silicagel, silthiofam, simazin, simeconazol, simeton, simetryn, sintofen, SMA,
S-metolaclo, natri arsenit, natri azit, natri cloat, natri florua, natri floaxetat, natri
hexaflosilicat, natri naphtenat, natri orthophenylphenoxit, natri pentaclophenoxit, natri
polysulfua, natri thioxyanat, natri a-naphtalenaxetat, sophamit, spinetoram, spinosad,
spirodiclofen, spiromesifen, spirotetramat, spiroxamin, streptomyxin, streptomyxin
sesquisulfat, strychnin, sulcatol, sulcofuron, sulcofuron-natri, sulcotrion, sulfalat,
sulfentrazon, sulfiram, sulfluramid, sulfometuron, sulfometuron-metyl, sulfosulfuron,
sulfotep, sulfoxaflor, sulfoxit, sulfoxim, Iuu huynh, axit sulfuric, sulfuryl florua,
sulglycapin, sulprofos, sultropen, swep, fau-fluvalinat, tavron, tazimcarb, TCA,
TCA-amoni, TCA-canxi, TCA-etadyl, TCA-magie, TCA-natri, TDE, tebuconazol,
tebufenozit, tebufenpyrad, tebufloquin, tebupirimfos, tebutam, tebuthiuron,
tecloftalam, tecnazen, tecoram, teflubenzuron, teflutrin, tefuryltrion, tembotrion,
temephos, tepa, TEPP, tepraloxydim, teraletrin, terbaxil, terbucarb, terbuclo, terbufos,
terbumeton, terbuthylazin, terbutryn, tetxyclaxis, tetracloetan, tetraclovinphos,

tetraconazol, tetradifon, tetrafluron, tetrametrin, tetrametylflutrin, tetramin, tetranactin,
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tetrasul, thalium sulfat, thenylclo, theta-xypermetrin, tiabendazol, tiacloprid, tiadifluor,
tiametoxam, tiapronil, tiazafluron, tiazopyr, thicrofos, thixyofen, thidiazimin,
thidiazuron, thiencarbazon, thiencarbazon-metyl, thifensulfuron, thifensulfuron-metyl,
thifluzamit, thiobencarb, thiocarboxim, thioclofenphim, thioxyclam, thioxyclam
hydroclorua, thioxyclam oxalat, thiodiazol-ddng, thiodicarb, thiofanox, thiofluoximat,
thiohempa, thiomersal, thiometon, thionazin, thiophanat, thiophanat-metyl, thioquinox,
thiosemicarbazit, thiosultap, thiosultap-diamoni, thiosultap-dinatri,
thiosultap-mononatri, thiotepa, thiram, thuringiensin, tiadinil, tiaojiean, tiocarbazil,
tioclorim, tioxymid, tirpat, tolclofos-metyl, tolfenpyrad, tolylfluanid, tolylmercury
axetat, topramezon, tralkoxydim, traloxytrin, tralometrin, tralopyril, transflutrin,
transpermetrin, tretamin, triacontanol, triadimefon, triadimenol, triafamon, tri-alat,
triamiphos, triapenthenol, tn'aratiép d6, triarimol, triasulfuron, triazamat, triazbutil,
triaziflam, triazophos, triazoxit, tribenuron, tribenuron-metyl, tribufos, tributyitin oxit,
tricamba, triclamit, triclofon, triclometaphos-3, triclonat, triclopyr, triclopyr-butotyl,
triclopyr-etyl, triclopyr-trietylamoni, trixyclazol, tridemorph, tridiphan, trietazin,
trifenmorph, trifenofos, trifloxystrobin, trifloxysulfuron, trifloxysulfuron-natri,
triflumizol, triflumuron, trifluralin, triflusulfuron, triflusulfuron-metyl, trifop,
trifop-metyl, trifopsime, triforin, trihydroxytriazin, trimedlure, trimetacarb, trimeturon,
trinexapac, trinexapac-etyl, tripren, tripropindan, triptolit, tritac, triticonazol,
tritosulfuron, trunc-cal, uniconazol, uniconazol-P, urbaxit, uredepa, valerat,
validamyxin, valifenalat, valon, vamidothion, vangard, vaniliprol, vernolat,
vinclozolin, warfarin, warfarin-kali, warfarin-natri, xiaochongliulin, xinjunan,
xiwojunan, XMC, xylaclo, xylenols, xylylcarb, yishijing, zarilamid, zeatin,
zengxiaoan, zeta-xypermetrin, kém naphtenat, kém phosphit, kém thiazol, zineb,
ziram, zolaprofos, zoxamit, zuomihuanglong, a-clohydrin, a-ecdyson, a-multistriatin,

va axit a-naphtalenaxetic.

5. Ché phim theo diém 1, trong @6 ché phim nay con chira chit mang ding dugc trong

ndng nghiép hoic thubc trir sau sinh hoc.

6. Ché phim theo diém 1, trong d6 hop chét c6 cong thic I, hoic mudi ding duge

trong ndng nghiép bét ky ctia no, 13 & dang mudi cong axit chip nhan dugc dé phong
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trir vat gdy hai  hodc hydrat; hodc & dang chét ddng phan lap thé dugc phan gii; hodc
¢ dang tinh thé da hinh; hodc chira ’H thay cho 'H, hoic °C thay cho 12C, hodc c4 hai.
7. Ché phim theo diém 1, trong d6 ché phdm nay con chira it nhit mot hop chét trong
s& cac hop chit sau:

(a) 3-(4-clo-2,6-dimetylphenyl)-4-hydroxy-8-oxa-1-azaspiro[4,5]dec-3-en-2-on;

(b) 3-(4'-clo-2,4-dimetyl[l,1'-biphenyl]-3-y1)-4-hydroxy-8-oxa-1-azaspiro[4,5]dec-3-

en -2-on;
(c) 4-[[(6-clo-3-pyridinyl)metylJmetylamino]-2(5H)-furanon;
(d) 4-[[(6-clo-3-pyridinyl)metyl]xyclopropylamino]-2(5H)-furanon;

(e) 3-clo-N2-[(1S)-1-metyl-2-(metylsulfonyl)etyl]-N-[2-metyl-4-[1,2,2,2-tetraflo-1-
(triflometyl)etyl]phenyl]-1,2-benzendicarboxamit;

(f) 2-xyano-N-etyl-4-flo-3-metoxy-benzensulfonamit;

(g) 2-xyano-N-etyl-3-metoxy-benzensulfonamit;

(h) 2-xyano-3-diflometoxy-N-etyl-4-flo-benzensulfonamit;

(i) 2-xyano-3-flometoxy-N-etyl-benzensulfonamit;

(j) 2-xyano-6-flo-3-metoxy-N, N-dimetyl-benzensulfonamit;

(k) 2-xyano-N-etyl-6-flo-3-metoxy-N-metyl-benzensulfonamit;

(1) 2-xyano-3 —diﬂometoxy-N,N—dimetylbenzensulfon-amit;

(m) 3-(diflometyl)-N-[2-(3,3-dimetylbutyl)phenyl]-1-metyl-1H-pyrazol-4-carboxamit;
(n) N-etyl-2,2-dimetylpropionamit-2-(2,6-diclo-a,a,0-triflo-p-tolyl) hydrazon;

(0) N-etyl-2,2-diclo-l-metylxyclopropan-carboxamit-2-(2,6-diclo-o,a,0-triflo-p-tolyl)

hydrazon nicotin;

(p) O-{(E-)-[2-(4-clo-phenyl)-2-xyano-1-(2-triflometylphenyl)-vinyl] } S-metyl

thiocacbonat;
(q) (B)-N1-[(2-clo-1,3-thiazol-5-ylmetyl)]-N2-xyano-Nl-metylaxetamidin;

(t) 1-(6-clopyridin-3-ylmetyl)-7-metyl-8-nitro-1,2,3,5,6,7-hexahydro-imidazo[1,2-a]
pyridin-5-ol;
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(s) 4-[4-clophenyl-(2-butylidin-hydrazono)metyl)|phenyl mesylat; va

(t) N-etyl-2,2-diclo-l-metylxyclopropancarboxamit-2-(2,6-diclo-a,a,a-triflo-p-tolyl)
hydrazin.
8. Ché phidm theo diém 1, trong d6 ché phdm nay con chua hop chét c¢6 mot hoic
nhiéu kiéu tic dung sau day: chét rc ché axetylcholinesteraza; chit didu bién kénh
natri; chét trc ché sinh téng hop chitin; chét dbi khang kénh clorua mé bing GABA va
glutamat; chét cha vén kénh clorua mé b%mg GABA va glutamat; chit chu van thu thé
axetylcholin; chit ac ché MET I; chét trc ché ATPaza duoc kich thich be"mg Mg; thu
thé nicotinic axetylcholin; chit 1am r6i loan mang Midgut; chét 1am rbi loan qua trinh

phosphoryl héa oxy héa, hogc thu thé ryanodin (RyRs).

9. Ché phim theo diém 1, trong d6 ché phdm nay con chira hat gidng ma t6t hon la
dugc cai bién bang cong nghé di truyén dé biéu hién mot hodc nhidu tinh trang dac
biét.

10. Ché phim theo diém 1, trong d6 ché phim nay nim trong vién nang, hoic nim trén
bé mit ctia vién nang, trong d6 vién nang c6 dudng kinh nim trong khoang tir 100 dén

900 nanomet, hodc nim trong khoéng tir 10 dén 900 micron.

11. Phuong phép phong trir vat giy hai bao gém viéc dung ché phadm theo diém 1,
trong d6 ché phdm nay con chira amoni sulfat, cho mot khu vuc dé phong trir vat gdy

hai, v6i lugng di dé phong trir vét gdy hai.

12. Quy trinh phong trir vat gy hai bao gdm viéc ding ché phim theo diém 1, cho mot
khu vuc dé phong trir vat gdy hai, véi luong du dé phong trir vat gdy hai, trong d6 khu
vuc nay khong phai 1a ngudi hoic co thé dong vat va trong do, vat gy hai 1a duoc
chon tir bo canh cirng, bo dudi nhan, gian, rudi, rép, rép cay, bo phén tréng, réy xanh
dudi den, kién, ong bap ciy, mdi, buém dém, buém, chdy, chau chéu, cao cao, dé, bo

chét, bo tri, b dudi dai, ve, bét, giun trdn va dong vat chan dét; hodc
dugc chon tir 16p Giun tron hodc dong vat Chan khép;

duoc chon tir phin nganh chan kim, phan nganh nhidu chan, phan nganh siu

chan;
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duoc chon tir 16p rét to, 16p hinh nhén va 16p con tring;

dugc chon tr bd Anoplura, by Coloptera, b0 Dermaptera, bd Blattaria, bd
Diptera, bd Hemiptera, b0 Hymenoptera, by Isoptera, bd Lepidoptera, bd Malophaga,
bd Orthoptera, bd Siphonaptera, b Thysanoptera, b Thysanura, b Acarina, hodc bd
Symphyla; hodc

1a MYZUPE hodc BEMITA.

13. Quy trinh theo diém 12, trong d6 quy trinh ndy bao gdm viéc ding ché phim nay
v6i lugng ndm trong khoang tir 0,01g/hecta dén 5000g/hecta, tot hon 1a nim trong
khoang tir 0,1g/hecta dén 500g/hecta, hodc tét hon nita 12 nidm trong khoang tir
1g/hecta dén 50g/hecta.

14. Quy trinh theo diém 12, trong d6 ving dé phong trlr vat gay hai 1a dién tich trong
do, tdo, ngd, hudng duong, bong, dau tuong, cai dau, loa my, lda gao, lta mién, laa
mach, yén mach, khoai tdy, cam, c¢ linh lang, rau diép, dau tay, ca chua, tiéu, ho bong
cai, 18, thube 14, qua hanh, cdy cu cai duong, cdy dau va céc loai cay tréng co gia tri
khéc sinh trudng hoidc hat gidng ciia chiing duge tréng 1én.
15. Quy trinh dé biéu hién tinh trang ddc biét bao gdm viéc dung ché phim theo diém
1 cho céc loai cdy duge cai bién bing cong nghé di truyén, cac ciy niy duoc cai bién
biang cong nghé di truyén dé bidu hién tinh trang dic biét.
16. Phuong phép san xuét ché phim theo diém 1, bao gdm céc bude:

cho hop chét tert-butoxy carbamat c¢6 cong thirc 1-1 phan (mg véi bazo va tiép
theo phan tng v&i hop chét 4i dién tir ¢6 cong thirc 1-2, trong d6 nhém roi chuyén
(LG) 1a halogen, alkyl sulfonat, hodc aryl sulfonat, dé thu duogc hop chét thiazol c6

cong thirc 1-3;

xtr Iy hop chét thiazol ¢ cong thirc 1-3 bang axit dé thu duge mudi twong tng

c6 cong thuc 1-4; va

cho mudi c¢6 cong thirc 1-4 phan tng véi clorua axit (X = Cl) hodc axit

carboxylic (X= OH) ¢6 cong thic 1-5, d& thu dugc hop chat ¢ cong thuc I,
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trong d6 Ry, Ry, R4, Rs, Rg Ry, Y, va Z 1a nhu duge xdc dinh trong diém 1.

17. Phuong phap didu ché ché phdm theo diém 1, phuong phap nay bao gébm cic budc:

cho hop chiét tert-butoxy carbamat c6 cong thirc 2-1 phan mg véi bazo va sau
d6 phan tmg véi hop chét 4i dién tir c6 cong thic 2-2, dé thu dwgc hop chit ¢ cong
thire 2-3;

xir 1y hop chét ¢6 cong thire 2-3 bing axit dé thu duge mudi twong tng co
cong thirc 2-4; va

cho mubi c6 cong thirc 2-4 phan tng vdi clorua axit c6 cong thirc 2-5, trong

d6 n’= 1 hodc 2, dé thu duogc hop chét c6 cong thirc 2-6,
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trong d6 Rs, R¢ n', va Z, 1a nhu duge x4c dinh trong diém 1.
18. Ché phdm phong tri vét gy hai theo diém 1, trong d6 ché phim phong trir vét gy
hai nay con chtra chét phu trg dugc chon tir nhom bao gém chét hoat dong bé mat, chit
lam bn dinh, tc nhan giy ndn, tic nhan giy phan rd, tic nhan chéng tao bot, tac nhan

tham uat, tac nhan phan tan, tdc nhan gan két, thuoc nhudm va chat don.
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