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trong d6 mdi gbc R!, R%, R2, R3, Al, A2, A3, A% va n la nhu duoc xac dinh trong ban mé ta
sang ché. Hop chit nay 1a hitu hiéu dé lam chat diét ve bét va/hodc chét diét con trung dé
phong trir dong vat gy hai. Sang ché ciing dé cap dén ché pham hoa ndng chira hop chit
nay va phuong phap khong nham muc dich tri liéu dé phong trir dong vat gay hai.
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Linh vie ki thuét dwoe dé cap

Sang ché dé cdp dén cac dan xudt di vong hai vong ngung tu duoc thé 2-
(het)aryl m&i c6 cong thire (I), dé cap dén viée sir dung cac dan xuit nay lam chét diét
ve bét va chat diét con tring dé phong trir cac loai dong vat gy hai, cu thé 1a cac loai
dong vat chan khép va déc biét la con trung va dong vat thudce 16p nhén, va de cap dén
céc quy trinh va céc hop chit trung gian dé diéu ché chung.

Tinh trang k§ thuit cta sang ché

Céc din xuét di vong hai vong ngung tu duoc thé 2-(het)aryl c6 tinh chét diét
cdn tring di dugc mo ta trong tai liéu ky thuat, vi du, trong cic cong bb don quéc té sb
WO 2010/125985, WO 2012/074135, WO 2012/086848, WO 2013/018928, WO
2014/142292 va WO 2014/148451, va ca trong WO 2015/000715, WO 2015/121136
va WO 2015/133603.

Tuy nhién, cac hop chat hoat tinh da biét theo cac tai lidu néu trén c6 mot s6 bét
loi khi ap dung, hoac vi ching chi thé hién phé ap dung hep, hodc vi chung khong co
hoat tinh di€t con trung hodc diét ve bét théa dang.

Gid day, d phat hién ra cac din xuét di vong hai vong ngung tu duoc thé 2-
(het)aryl méi, va céc din xuét nay c6 wu diém so véi cac hop chat da biét, vi du ching
6 céc tinh chét sinh hoc va méi trudng tdt hon, phd phuong phap 4p dung rong hon,
hoat tinh diét con trung va di€t ve bét t5t hon, va va con ¢6 tinh tuong thich tt voi cay
trdng. Céc din xuét di vong hai vong ngung tu duge thé 2-(het)aryl c6 thé dugc sir
dung két hop vé6i cac chét khac dé cai thién hiéu luc, dic biét 1a dbi véi cac loai con

trung ma kho phong tru.
Ban chét ky thuét cia sing ché

Do d6, sang ché dé xuét cac hop chit méi c6 cong thire (I):
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trong d6 (c4u hinh 1):

Al  1anito =N*-O" hoic =C-R*,

A2 1a-N-R’, oxy hogc Iuu huynh,

A3 laoxy,

A* 13 nito =N*-O" hodc =C-R%,

R! 13 (C1-Ce)-alkyl, (C1-Cs)-haloalkyl, (C1-Cs)-xyanoalkyl, (Ci-Cs)-hydroxyalkyl,

(C1-Ce)-alkoxy-(Ci-Ce)-alkyl,  (C1-Cs)-haloalkoxy-(Ci-Ce)-alkyl,  (C2-Ce)-
alkenyl, (C2-C¢)-alkenyloxy-(Ci-Cs)-alkyl, (C2-Ce)-haloalkenyloxy-(C1-Ce)-
alkyl, (C2-C¢)-haloalkenyl, (C2-Cs)-xyanoalkenyl, (C2-Ce)-alkynyl, (C2-Ce)-
alkynyloxy-(Ci-Ce)-alkyl,  (C2-Cs)-haloalkynyloxy-(Ci-Ce)-alkyl,  (C2-Ce)-
haloalkynyl, (C2-Ce)-xyanoalkynyl, (C3-Cs)-xycloalkyl, (C3-Cs)-xycloalkyl-(Cs-
Cs)-xycloalkyl,  (C1-Cs)-alkyl-(C3-Cs)-xycloalkyl,  halo-(C3-Cs)xycloalkyl,
amino, (Ci-Ce)-alkylamino, di-(C1-Ce)-alkylamino, (C3-Cs)-xycloalkylamino,
(C1-Cg)-alkylcarbonylamino, (C1-Ce)-alkylthio-(C1-Ce)-alkyl, (C1-Ce)-
haloalkylthio-(C1-C¢)-alkyl,  (C1-Cs)-alkylsulphinyl-(Ci-Cs)-alkyl,  (C1-Ce)-
haloalkylsulphinyl-(C1-Cs)-alkyl, (Ci-Ce)-alkylsulphonyl-(Ci-Ce)-alkyl, (Ci-
Ce)-haloalkylsulphonyl-(Ci-Ce)-alkyl,  (Ci-Cs)-alkoxy-(Ci-Cs)-alkylthio-(Ci-
Ce)-alkyl, (C1-Ce)-alkoxy-(Ci-Ce)-alkylsulphinyl-(Ci-Ce)-alkyl, (C1-Ce)-alkoxy-
(C1-Ce)-alkylsulphonyl-(C1-Cs)-alkyl, (C1-Cs)-alkylcarbonyl-(Ci-Ce)-alkyl, (Ci-
Ce)-haloalkylcarbonyl-(C1-Ce)-alkyl, (C1-Ce)-alkoxycarbonyl-(C1-Ce)-alkyl,
(C1-C¢)-haloalkoxycarbonyl-(C1-Ce)-alkyl, (C1-Ce)-alkylsulphonylamino,
aminosulphonyl-(Ci-Cs)-alkyl, (Ci-Cs)-alkylaminosulphonyl-(Ci-Ce)-alkyl, di-
(C1-Ce)-alkylaminosulphonyl-(C1-Ce)-alkyl,

hoic 13 (C1-Ce)-alkyl, (Ci-Cs)-alkoxy, (C2-Cs)-alkenyl, (C2-Ce)-alkynyl, (C3-Cs)-
xycloalkyl, mdi nhém nay tiy y dugc thé mdt hodc nhiéu 1in bing cc phan tir
thé gibng hodc khac nhau tir nhém gbm aryl, hetaryl va heteroxyclyl, trong d6
modi aryl, hetaryl va heteroxyclyl co thé thy y duoc thé mot hodc nhidu lan bang
céc phin tir thé gibng hodc khic nhau tr nhém gdm halogen, Xyano, nitro,
hydroxy, amino, carboxy, carbamoyl, aminosulphonyl, (Ci-Ce)-alkyl, (C3-Ce)-
xycloalkyl, (Ci-Ce)-alkoxy, (Ci-Ce)-haloalkyl, (Ci-Ce)-haloalkoxy, (Ci-Ce)-
alkylthio, (C1-Ce)-alkylsulphinyl, (C1-Ce)-alkylsulphonyl, (C1-Ce)-

alkylsulphimino, (C1-C¢)-alkylsulphimino-(Ci-Cs)-alkyl, (C1-Ce)-
alkylsulphimino-(C2-Cs)-alkylcarbonyl,  (Ci-Ce)-alkylsulphoximino, (Ci-Ce)-
alkylsulphoximino-(C1-Ce)-alkyl, (C1-Ce)-alkylsulphoximino-(Ca-
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Ce)alkylcarbonyl, (Ci-Ce)-alkoxycarbonyl, (Ci-Ce)-alkylcarbonyl, (Cs-Ce)-
trialkylsilyl va benzyl, hodc

14 aryl, hetaryl hodic heteroxyclyl, m8i nhém nay tily y duoc thé mot hoic nhiéu
14n bang céc phan tir thé gidng hodc khac nhau tir nhém gbm halogen, xyano,
nitro, hydroxy, amino, carboxy, carbamoyl, (C1-Ce)-alkyl, (C3-Cs)-xycloalkyl,
(C1-Ce)-alkoxy, (Ci-Cs)-haloalkyl, (C;1-C¢)-haloalkoxy, (Ci-Ce)-alkylthio, (Ci-
Ce)-alkylsulphinyl, (Ci-Cs)-alkylsulphonyl, (Ci-Ce)-alkylsulphimino, (Ci-Ce)-
alkylsulphimino-(C1-Cs)-alkyl, (Ci-C¢)-alkylsulphimino-(Cz-Ce)-alkylcarbonyl,
(C1-Ce)-alkylsulphoximino, (C1-Cs)-alkylsulphoximino-(Ci-Ce)-alkyl, (Ci-Ce)-
alkylsulphoximino-(Cz-Ce)-alkylcarbonyl, (Ci-Ce)-alkoxycarbonyl, (Ci-Ce)-
alkylcarbonyl, (C3-Ce)-trialkylsilyl, (=O) (chi trong truong hop cua
heteroxyclyl) va (=O)2 (chi trong trudng hop cta heteroxyclyl),

R2, R3 va R* doc 1ap vé6i nhau 1a hydro, xyano, halogen, nitro, axetyl, hydroxy, amino,

SCN, tri-(C1-Ce)-alkylsilyl, (Cs3-Cg)-xycloalkyl, (Cs-Cs)-xycloalkyl-(Cs-Cs)-
xycloalkyl, (C1-C¢)-alkyl-(C3-Cs)xycloalkyl, halo-(C3-Cs)xycloalkyl, (Ci-Ce)-
alkyl, (C1-Ce)-haloalkyl, (C1-Ce)-xyanoalkyl, (C1-Ce)-hydroxyalkyl,
hydroxycarbonyl-(C1-Cs)-alkoxy, (Ci-Ce)-alkoxycarbonyl-(Ci-Ce)-alkyl, (Ci-
Ce)-alkoxy-(C1-Ce)-alkyl, (C2-Ce)-alkenyl, (C2-Ce)-haloalkenyl, (C2-Ce)-
xyanoalkenyl, (C2-C¢)-alkynyl, (C2-Ce)-haloalkynyl, (C2-Ce)-xyanoalkinyl, (Ci-
Ce)-alkoxy, (C1-Ce)-haloalkoxy, (Ci-Cs)-xyanoalkoxy, (Ci-Ce)-alkoxycarbonyl-
(Ci-Ce)-alkoxy, (Ci1-Ce)-alkoxy-(C1-Ce)-alkoxy, (Ci-Ce)-alkylhydroxyimino,
(Ci-Ce)-alkoxyimino, (Ci-Ce)-alkyl-(C1-Ce)-alkoxyimino, (Ci-Ce)-haloalkyl-
(C1-Ce)-alkoxyimino, (C1-Cs)-alkylthio, (Ci-Cs)-haloalkylthio, (Ci-Cs)-alkoxy-
(C1-Ce)-alkylthio, (Ci-Cs)-alkylthio-(Ci-Cs)-alkyl, (Ci-Ce)-alkylsulphinyl, (Ci-
Cs)-haloalkylsulphinyl, (C1-Ce)-alkoxy-(C1-C¢)-alkylsulphinyl, (C1-Ce)-

alkylsulphinyl-(C1-Ce)-alkyl, (C1-Ce)-alkylsulphonyl, (C1-Ce)-
haloalkylsulphony]l, (C1-Ce)-alkoxy-(C1-Ce)-alkylsulphonyl, (C1-Ce)-
alkylsulphonyl-(C1-Ce)-alkyl, (C1-Ce)-alkylsulphonyloxy, (C1-Ce)-

alkylcarbonyl, (Ci-Ce)-alkylthiocarbonyl, (Ci-Cs)-haloalkylcarbonyl, (Ci-Ce)-
alkylcarbonyloxy, (C1-Ce)-alkoxycarbonyl, (C1-Ce)-haloalkoxycarbonyl,
aminocarbonyl, (Ci-Cg)-alkylaminocarbonyl, (Ci-Ce)-alkylaminothiocarbonyl,
di-(C1-Ce¢)-alkylaminocarbonyl, di-(Ci-Cs)-alkylaminothiocarbonyl, (C2-Ce)-
alkenylaminocarbony]l, di-(C2-Ce)-alkenylaminocarbonyl, (C3-Cy)-
xycloalkylaminocarbonyl, (Ci-Ce)-alkylsulphonylamino, (Ci-Ce)-alkylamino,
di-(C1-Ce¢)-alkylamino, aminosulphonyl, (C;-C¢)-alkylaminosulphonyl, di-(Ci-
Ce)-alkylaminosulphonyl, (Ci-Cs)-alkylsulphoximino, aminothiocarbonyl, (Ci-
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Ce)-alkylaminothiocarbonyl,  di-(Ci-Cs)-alkyl-aminothiocarbonyl,  (C3-Cs)-
xycloalkylamino, NHCO-(C;-Ce)-alkyl ((Ci-Ce)-alkylcarbonylamino),

la aryl hodc hetaryl, mdi nhém nay tiy v duoc thé mot hodc nhiéu lan béng cac
phin tir thé gidng hodc khac nhau, trong d6 (trong trudong hop cua hetaryl) it
nhat mot nhém carbonyl c6 thé tiy v 1a 6 mit va/hodc trong d6 cac phén tir thé
kha di trong mdi trudng hop 1a nhu sau: xyano, carboxyl, halogen, nitro, axetyl,
hydroxy, amino, SCN, tri-(C1-Cs)-alkylsilyl, (Ci-Ce)-alkyl, (Ci-Ce)-haloalkyl,
(C1-Ce)-xyanoalkyl, (Ci-C¢)-hydroxyalkyl, hydroxycarbonyl-(Ci-Ce)-alkoxy,
(C1-Ce)-alkcxycarbonyl-(C1-Cs)-alkyl, (Ci-Cs)-alkoxy-(Ci-Ce)-alkyl, (C2-Ce)-
alkenyl, (C»-Cs)-haloalkenyl, (C2-Cs)-xyanoalkenyl, (C2-Ce)-alkynyl, (C2-Ce)-
haloalkynyl, (C2-Cs)-xyanoalkynyl, (Ci-Ce)-alkoxy, (Ci-Cs)-haloalkoxy, (Ci-
Ce)-xyanoalkoxy, (C1-Cs)-alkoxycarbonyl-(Ci-Cs)-alkoxy, (Ci-Ce)-alkoxy-(Ci-
Ce)-alkoxy, (Ci-Ce)-alkylhydroxyimino, (Ci-Ce)-alkoxyimino, (Ci-Ce)-alkyl-
(C1-Ce)-alkoxyimino, (C1-Ce)-haloalkyl-(C1-C¢)-alkoxyimino, (C1-Co)-
alkylthio, (C1-Ce)-haloalkylthio, (Ci-Cs)-alkoxy-(Ci-Ce)-alkylthio, (Ci-Ce)-
alkylthio-(C1-Ce)-alkyl, (Ci-Cs)-alkylsulphinyl, (Ci-Cs)-haloalkylsulphinyl,
(C1-Cg)-alkoxy-(Ci-Cs)-alkylsulphinyl,  (Ci-Ce)-alkylsulphinyl-(Ci-Ce)-alkyl,
(C1-Ce)-alkylsulphonyl, (Ci-Cs)-haloalkylsulphonyl, (Ci-Ce)-alkoxy-(Ci-Ce)-
alkylsulphonyl, (C1-Cg¢)-alkylsulphonyl-(Ci-Ce)-alkyl, (C1-Ce)-
alkylsulphonyloxy, (Ci-Ce)-alkylcarbonyl, (Ci-Cs)-haloalkylcarbonyl, (Ci-Cs)-
alkylcarbonyloxy, (C1-Ce)-alkoxycarbonyl, (C1-Ce)-haloalkoxycarbonyl,
aminocarbonyl, (Ci-Ce)-alkylaminocarbonyl, di-(Ci-Ce)-alkylaminocarbonyl,
(C2-C¢)-alkenylaminocarbonyl,  di-(C2-Cs)-alkenylaminocarbonyl,  (C3-Cs)-
xycloalkylaminocarbonyl, (Ci-Cs)-alkylsulphonylamino, (Ci-Ce)-alkylamino,
di-(C1-C¢)-alkylamino, aminosulphonyl, (Ci-Ce)-alkylaminosulphonyl, di-(Ci-
Ce)-alkylaminosulphonyl, (Ci-Cs)-alkylsulphoximino, aminothiocarbonyl, (Ci-
Ce)-alkylaminothiocarbonyl,  di-(Ci-Cs)-alkylaminothiocarbonyl,  (C3-Cs)-

xycloalkylamino,

l1a vong bio hoa, vong bdo hoa mdt phan hoic vong di vong thom ma tuy y
duoc thé mot hozc nhiéu 1an bang céc phin tir thé gidng hoic khac nhau, trong
d6 it nhat mot nguyén tir cacbon dugc thay thé bang nguyén tir khac loai, trong
mdi truong hop cac phdn tir thé ndy c6 thé chia it nhit mot nhom carbonyl
va/hodc trong do cac phén tir thé kha di trong mdi trudng hop 1 nhu sau: hydro,
Xyano, carboxyl, halogen, nitro, axetyl, hydroxy, amino, SCN, tri-(C1-Ce)-
alkylsilyl, (Ci-C¢)-alkyl, (Ci-Cs)-haloalkyl, (Ci-Cs)-xyanoalkyl, (Ci-Ce)-
hydroxyalkyl, hydroxycarbonyl-(Ci-Cs)-alkoxy, (Ci-Ce)-alkoxycarbonyl-(Ci-
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Ce)-alkyl, (C1-Cs)-alkoxy-(C1-Cs)-alkyl, (C2-C¢)-alkenyl, (C2-Cs)-haloalkenyl,
(C2-Ce)-xyanoalkenyl,  (Cz2-C¢)-alkynyl,  (Cz-Ce)-haloalkynyl,  (C2-Cs)-
xyanoalkynyl, (C3-Ce)-xycloalkyl, (Cs-Cs)-xycloalkyl-(C3-Cs)-xycloalkyl, (Ci-
Cas)-alkyl-(C3-C¢)-xycloalkyl, (Ci-C¢)-alkoxy, (Ci-Ce)-haloalkoxy, (Ci-Ce)-
xyanoalkoxy, (Ci-Ce)-alkoxycarbonyl-(Ci-Ce)-alkoxy, (Ci-Cs)-alkoxy-(Ci-Ce)-
alkoxy, (Ci-Ce)-alkoxyimino, -N=C(H)-O(C;-C¢)-alkyl, -C(H)=N-O(Ci-Ce)-
alkyl, (Ci-C¢)-haloalkyl-(Ci-C¢)-alkoxyimino, (Ci-Ce)-alkylthio, (Ci-Ce)-
haloalkylthio, (C1-Cs)-alkoxy-(C1-Cs)-alkylthio,  (Ci-Ce)-alkylthio-(Ci-Ce)-
alkyl, (Ci-Ce)-alkylsulphinyl, (Ci-Cs)-haloalkylsulphinyl, (Ci-Cs)-alkoxy-(Ci-

Ce)-alkylsulphinyl, (C1-Ce)-alkylsulphinyl-(C;-Ce)-alkyl, (C1-Ce)-
alkylsulphonyl, (C1-Ce)-haloalkylsulphony]l, (C1-Ce)-alkoxy-(C1-Ce)-
alkylsulphonyl, (C1-Ce)-alkylsulphonyl-(C1-Ce)-alkyl, (C1-Ce)-

alkylsulphonyloxy, (C1-Ce)-alkylcarbonyl, (Ci-Cs)-haloalkylcarbonyl, (Ci-Ce)-
alkylcarbonyloxy, (C1-Ce)-alkoxycarbonyl, (C1-Ce¢)-haloalkoxycarbonyl,
aminocarbonyl, (Ci-Ce)-alkylaminocarbonyl, di-(Ci-Cs)-alkylaminocarbonyl,
(C2-C¢)-alkenylaminocarbonyl,  di-(Cz2-Cs)-alkenylaminocarbonyl,  (C3-Cs)-
xycloalkylaminocarbonyl, (Ci-Cs)-alkylsulphonylamino, (Ci-Cs)-alkylamino,
di-(C1-C¢)-alkylamino, aminosulphonyl, (Ci-Ce)-alkylaminosulphonyl, di-(Ci-
Ce)alkylaminosulphonyl, (Ci-Cs)-alkylsulphoximino, aminothiocarbonyl, (Ci-
Ce)-alkylaminothiocarbonyl,  di-(C1-Cs)-alkylaminothiocarbonyl,  (C3-Cs)-
xycloalkylamino, (C1-Cs)-alkylcarbonylamino,

1a (Ci-C¢)-alkyl, (Ci-Ce)-haloalkyl, (Ci-Cs)-xyanoalkyl, (Ci-Ce)-hydroxyalkyl,
(Ci-C¢)-alkoxy-(C1-Ce)-alkyl,  (Ci1-C¢)-haloalkoxy-(Ci-Ce)-alkyl,  (C2-Ce)-
alkenyl, (Cz-C¢)-alkenyloxy-(C1-Cs)-alkyl, (C2-Cs)-haloalkenyloxy-(Ci-Ce)-
alkyl, (C2-Cs)-haloalkenyl, (Cz-Cs)-xyanoalkenyl, (C»-C¢)-alkynyl, (C2-Ce)-
alkynyloxy-(C1-Ce)-alkyl,  (Ca-Cs)-haloalkynyloxy-(Ci-Ce)-alkyl,  (C2-Cs)-
haloalkynyl, (C2-Cg)-xyanoalkynyl, (C3-Cs)-xycloalkyl, (C3-Cs)-xycloalkyl-(Cs-
Cs)-xycloalkyl, (Ci-Ce)-alkyl-(C3-Cs)-xycloalkyl, halo-(Cs-Cs)xycloalkyl, (Ci-
Ce)-alkylthio-(Ci-Ce)-alkyl,  (Ci-C¢)-haloalkylthio-(Ci-Ce)-alkyl,  (Ci-Ce)-
alkylsulphinyl-(C1-Ce)-alkyl, (C1-Cs)-haloalkylsulphinyl-(Ci-Ce)-alkyl, (C1-Ce)-
alkylsulphonyl-(Ci-Cs)-alkyl, (Ci-Cs)-haloalkylsulphonyl-(Ci-Cs)-alkyl, (Ci-
Ce)-alkoxy-(C1-Ce)-alkylthio-(C1-Ce)-alkyl, (C1-Ce)-alkoxy-(C1-Ce)-
alkylsulphinyl-(C1-Ce)-alkyl, (Ci-Ce)-alkoxy-(Ci-Cs)-alkylsulphonyl-(C1-Ce)-
alkyl, .(C1-Ce)-alkylcarbonyl-(Ci-Ce)-alkyl, (Ci-Ce)-haloalkylcarbonyl-(Ci-Ce)-
alkyl, (Ci-Ce)-alkoxycarbonyl-(Ci-Ce)-alkyl, (Ci-Ce)-haloalkoxycarbonyl-(Ci-
Ce)-alkyl, aminocarbonyl-(C1-Ce)-alkyl, (Ci-Ce)-alkylamino-(Ci-Ce)-alkyl, di-
(C1-Ce)-alkylamino-(C1-Cs)-alkyl hodc (C3-Cs)-xycloalkylamino-(Ci-Ce)-alkyl,



n

27512

1a 0,.1 hodc 2.

M3 ta chi tiét sang ché

Cling d3 phét hién ra ring cac hop chét ¢ cong thirc (I) ¢6 hidu luc rat tbt dé

1am cac chit diét sinh vat gy hai, tdt hon 1a cac chét diét c6n tring vi/hodc chat diét

ve bét, néi chung thém nita la chiing con c6 tinh tuong thich rat tét, cu thé 1a ddi véi

ciy trong.

Dinh nghia chung vé cac hop chit theo sang ché dugc cung cép bing cong thirc

(I). Cac phan tlr thé dugc uu tién hodc cac pham vi vé cac gdc dugc dua ra trong cac

cong thirc néu trén va dudi day duoc minh hoa sau day:

Cau hinh 2:

A!  tbt hon la nito =N*-O" hodc =C-R*,

A% t6t hon 1a -N-R?, oxy hoic luu huynh,

A3 bt hon la oxy,

A* 6t hon 14 nito =N*-O" hogic =C-R,

R!  t6t hon 1a (Ci-Cs)-alkyl, (Ci-Ca)-hydroxyalkyl, (Ci-Ca)-haloalkyl, (Ci-Cas)-

xyanoalkyl, (Ci-Cs)-alkoxy-(Ci1-Cs)-alkyl, (Ci-Cs)-haloalkoxy-(Ci-Ca)-alkyl,
(C2-Cy)-alkenyl, (C2-C4)-alkenyloxy-(C1-Ca)-alkyl, (C2-Ca)-haloalkenyloxy-(Ci-
Ca)-alkyl, (C2-C4)-haloalkenyl, (C2-Cs)-xyanoalkenyl, (C2-Cs)-alkynyl, (C2-Ca)-
alkynyloxy-(Ci-Cs)-alkyl,  (C2-Cs)-haloalkynyloxy-(Ci-Cas)-alkyl,  (C2-Ca)-
haloalkynyl, (C2-Cs)-xyanoalkynyl, (C3-Ce)-xycloalkyl, (C3-Ce)-xycloalkyl-(Cs-
Ce)-xycloalkyl, (Ci-Ca)-alkyl-(C3-Cs)-xycloalkyl, halo-(C3-Ce)-xycloalkyl, (Ci-
Cs)-alkylamino, di-(C1-Cs)-alkylamino, (C3-Ce)-xycloalkylamino, (C1-Ca)-
alkylcarbonylamino, (C1-Cs)-alkylthio-(C1-C4)-alkyl, (C1-C4)-haloalkylthio-(Ci-
Ca)-alkyl, (Ci-C4)-alkylsulphinyl-(C1-Cs)-alkyl, (Ci-Cs)-haloalkylsulphinyl-(Ci-
Ca)-alkyl, (Ci-Cs)-alkylsulphonyl-(C1-Cas)-alkyl, (C1-Cs)-alkylcarbonyl-(C1-Ca)-
alkyl, (C1-Cs)-haloalkylcarbonyl-(C1-Ca)-alkyl, (C1-C4)-alkylsulphonylamino,

hodc 1a (Ci-Ca)-alkyl, (Ci-Cs)-alkoxy, (C2-Cs)-alkenyl, (C2-Ca4)-alkynyl, (Cs-
Ce)xycloalkyl, m3i nhém nay tily ¥ dugc thé mot hodc hai lan bang céc phan tir
thé gidng hoic khac nhau tir nhém gdm aryl, hetaryl va heteroxyclyl, trong d6
aryl, hetaryl va heteroxyclyl trong mdi trudng hop c6 thé tuy y duge thé mot
hoic hai 14n bing céc phin tir thé giéng hogc khic nhau tir nhém gdm halogen,
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xyano, carbamoyl, aminosulphonyl, (Ci-Cs)-alkyl, (C3-Cs)-xycloalkyl, (C1-Cas)-
alkoxy, (Ci-Cs)-haloalkyl, (Ci-C4)-haloalkoxy, (Ci-Cs)-alkylthio, (Ci-Cs)-
alkylsulphinyl, (Ci-Cs)-alkylsulphonyl, (C1-Ca)-alkylsulphimino, hodc

t6t hon 1a aryl, hetaryl hodc heteroxyclyl, mdi nhém nay tuy y dugc thé mot
hodc hai 1in bing céc phin tir thé gidng hoic khac nhau tir nhém gdm halogen,
xyano, carbamoyl, (C1-Cs)-alkyl, (C3-Cs)-xycloalkyl, (Ci-Cs)-alkoxy, (Ci-Cs)-
haloalkyl, (Ci-Cs)-haloalkoxy, (Ci-Cs)-alkylthio, (Ci-Cs)-alkylsulphinyl, (Ci-
Cy)-alkylsulphonyl, (Ci1-Ca4)-alkylsulphimino, (Ci-Cs)-alkylsulphoximino, (Ci-
Cq)-alkylcarbonyl, (C3-Cs)-trialkylsilyl, (=O) (chi trong truéng hop
heteroxyclyl) va (=O)2 (chi trong truong hop heteroxyclyl),

R22, R3 va R* doc 1ap v6i nhau t6t hon 14 hydro, xyano, halogen, nitro, axetyl, hydroxy,

amino, SCN, tri-(C1-Cs)-alkylsilyl, (C3-Cs)-xycloalkyl, (C3-Ce)-xycloalkyl-(Cs-
Ce)-xycloalkyl, (Ci-Cs)-alkyl-(C3-Cs)-xycloalkyl, halo-(C3-Ce)-xycloalkyl, (C1-
Ca)-alkyl, (Ci-Cs)-haloalkyl, (Ci-Cs)-xyanoalkyl, (Ci-Cs)-hydroxyalkyl, (Ci-
Cyq)-alkoxy-(Ci-Ca)-alkyl, (Cz-Ca)-alkenyl, (C2-Cs)-haloalkenyl, (C2-Cs)-
xyanoalkenyl, (C2-Ca)-alkynyl, (C2-Cs)-haloalkynyl, (C2-Cs)-xyanoalkynyl, (Ci-
C4)-alkoxy, (Ci-Cs)-haloalkoxy, (Ci-Ca)-xyanoalkoxy, (Ci-Cas)-alkoxy-(C1-Cs)-
alkoxy, (Ci-Cs)-alkylhydroxyimino, (Ci-Cs)-alkoxyimino, (Ci-C4)-alkyl-(Ci-
Cs)-alkoxyimino, (C1-Cs)-haloalkyl-(C1-Cs)-alkoxyimino, (Ci-Ca)-alkylthio,
(C1-Cs)-haloalkylthio, (Ci-Ca)-alkylthio-(Ci-Ca)-alkyl, (Ci-Ca)-alkylsulphinyl,
(C1-C4)-haloalkylsulphinyl,  (C1-Cs)-alkylsulphinyl-(Ci-C4)-alkyl,  (Ci-Ca)-
alkylsulphonyl, (C1-Cs)-haloalkylsulphonyl, (Ci-Cs)-alkylsulphonyl-(C1-C4)-
alkyl, (C1-Cs)-alkylsulphonyloxy, (C1-Cy)-alkylcarbonyl, (C1-Cy)-

haloalkylcarbonyl, aminocarbonyl, aminothiocarbonyl, (C1-Ca)-
alkylaminocarbonyl, di-(C1-C4)-alkylaminocarbonyl, (C1-Co)-
alkylsulphonylamino, (C1-Cy)-alkylamino, di-(C1-Cy)-alkylamino,
aminosulphonyl, (C1-Cs)-alkylaminosulphonyl, di-(C1-Ca)-

alkylaminosulphonyl, ~aminothiocarbonyl, NHCO-(Ci-Cs)-alkyl ((C1-C4)-
alkylcarbonylamino),

14 phenyl hozc hetaryl, mdi nhém nay tity y dugc th& mot hodc hai 14n bang cac
phin tir thé gidng hoic khic nhau, trong d6 (trong trudng hop cta hetaryl) it
nhat mot nhom carbonyl c6 thé tity ¥ ¢6 mit va/hodc trong d6 cac phin tir thé
kha di trong mdi trudng hop 1& nhu sau: xyano, halogen, nitro, axetyl, amino,
(C1-Cs)-alkyl, (Ci-Cs)-haloalkyl, (Ci-Ca)-xyanoalkyl, (Ci-Ca)-hydroxyalkyl,
(C1-Cs)-alkoxy-(Ci-Cs)-alkyl, (C2-Cs)-alkenyl, (C2-Cs)-haloalkenyl, (C2-Ca)-
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xyanoalkenyl, (C2-C4)-alkynyl, (Cz-Ca)-haloalkynyl, (C»-Cs)-xyanoalkynyl,
(C1-Cy)-alkoxy, (C1-Cs)-haloalkoxy, (Ci1-Cs)-xyanoalkoxy, (Ci-Cs)-alkoxy-(Ci-
Cs)-alkoxy, (Ci1-Cs)-alkylhydroxyimino, (Ci-Cs)-alkoxyimino, (Ci-Cs)-alkyl-
(C1-Cs)-alkoxyimino, (C1-C4)-haloalkyl-(Ci-Ca)-alkoxyimino, (C1-Ca)-
alkylthio, (Ci-Cs)-haloalkylthio, (Ci-Cas)-alkylthio-(Ci-C4)-alkyl, (Ci-Ca4)-
alkylsulphinyl, (Ci-Ca)-haloalkylsulphinyl, (Ci-Cs)-alkylsulphinyl-(C;-Cs)-
alkyl, (C1-Cy)-alkylsulphonyl, (C1-Cs)-haloalkylsulphonyl, (C1-Cys)-
alkylsulphonyl-(C1-Cs)-alkyl, (C1-Cy)-alkylsulphonyloxy, (C1-Cs)-
alkylcarbonyl, (C1-Cy)-haloalkylcarbonyl, aminocarbonyl, (C1-Ca)-

alkylaminocarbonyl, di-(C1-Cy)-alkylaminocarbonyl, (C1-Ca)-
alkylsulphonylamino, (C1-Cas)-alkylamino, di-(C1-Cs)-alkylamino,
aminosulphony]l, (C1-Cy)-alkylaminosulphonyl, di-(C1-Ca)-
alkylaminosulphonyl,

tdt hon 1a vong bdo hoa, vong bdo hoa mot phén hoac vong di vong thom ma
tuy y dugc thé mot hodc hai 1an b??lng cac phﬁn tir thé giéng hodc khac nhau,
trong do it nhét modt nguyén tir cacbon dugc thay thé bing nguyén tir khac loai
tir nhém gdbm N, O va S, c4c phan tir thé nay trong m&i trudng hop c6 thé chira
it nhit mot nhém carbonyl va/hoic trong d6 cac phin tir thé kha di trong mdi
trudng hop 1a nhu sau: hydro, xyano, halogen, nitro, axetyl, amino, (Ci-Cas)-
alkyl, (Ci-Cs)-haloalkyl, (C1-Cs)-xyanoalkyl, (Ci-Cs)-hydroxyalkyl, (Ci-Ca)-
alkoxy-(C1-Cq)-alkyl, (C2-Cy)-alkenyl, (C2-Cs)-haloalkenyl, (Ca-Cy)-
xyanoalkenyl, (C2-Ca)-alkynyl, (Cz-Cs)-haloalkynyl, (C2-Cs)-xyanoalkynyl,
(C3-Ce)-alkoxy, (C3-Ce)-haloalkoxy, (C3-Cs)-xyanoalkoxy, (Ci-Cs)-alkoxy-(Cs-
Ce)-alkoxy, (Ci-Cs)-alkylhydroxyimino, (Ci-Cs)-alkoxyimino, (Ci-Cs)-alkyl-
(C1-Cs)-alkoxyimino, (C1-C4)-haloalkyl-(C1-C4)-alkoxyimino, (Ci-Cy)-
alkylthio, (C1-C4)-haloalkylthio, (Ci-Cs)-alkylthio-(Ci-Cs)-alkyl, (C1-Cs)-
alkylsulphinyl, (C;-Cs)-haloalkylsulphinyl, (Ci-C4)-alkylsulphinyl-(C1-Cas)-
alkyl, (C1-Cy)-alkylsulphonyl, (C1-Cs)-haloalkylsulphonyl, (C1-Ca)-

alkylsulphonyl-(Ci-C4)-alkyl, (C1-Cy)-alkylsulphonyloxy, (C1-Ca)-
alkylcarbonyl, (C1-C4)-haloalkylcarbonyl, aminocarbonyl, (Ci-Cy)-
alkylaminocarbonyl, di-(C1-C4)-alkylaminocarbonyl, (C1-Cy)-
alkylsulphonylamino, (C1-Cyq)-alkylamino, di-(C1-Cg)-alkylamino,
aminosulphonyl, (C1-Cy)-alkylaminosulphonyl, di-(Ci-Cs)-
alkylaminosulphonyl,

tdt hon 1a (Ci-Cs)-alkyl, (Ci-Cs)-haloalkyl, (Ci-Cs)-xyanoalkyl, (Ci-Ca)-
hydroxyalkyl, (Ci-Cs)-alkoxy-(C1-Ca)-alkyl, (Ci-Cs)-haloalkoxy-(Ci-Cs)-alkyl,



n
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(C2-Cs)-alkenyl, (C2-Cq)-alkenyloxy-(Ci-Cs)-alkyl, (C2-Cs)-haloalkenyloxy-(Ci-
Cs)-alkyl, (C2-Cs)-haloalkenyl, (C2-Cs)-xyanoalkenyl, (Ca2-Cs)-alkynyl, (C2-Cs)-
alkynyloxy-(Ci-Cs)-alkyl, (C2-Cs)-haloalkynyl, (Cs-Cs)-xycloalkyl, (C3-Cs)-
xycloalkyl-(C3-Cs)-xycloalkyl, (Ci-Ca)-alkyl-(C3-Ce)-xycloalkyl, halo-(C3-Ce)-
xycloalkyl, (Ci-Cs)-alkylthio-(Ci-Caq)-alkyl, (Ci-Cs)-haloalkylthio-(Ci-Cas)-
alkyl, (C1-Cs)-alkylsulphinyl-(C1-Ca)-alkyl, (Ci-Cs)-haloalkylsulphinyl-(C;-Ca)-
alkyl, (Ci-Cs)-alkylsulphonyl-(Ci-Cs)-alkyl, (Ci-Cs)-haloalkylsulphonyl-(C;-
Cs)-alkyl, (Ci-Cs)-alkoxy-(Ci-Cas)-alkylthio-(Ci-Cs)-alkyl hodc  (Ci-Ca)-
alkylcarbonyl-(Ci-Cas)-alkyl,

tdt hon 14 0, 1 hoc 2.

CAu hinh 2-2:

Al A2 A3 A% R!, R% R3, R4 RS van c6 nghia dugc néu trong CAu hinh 2 va

R2b

t6t hon 1 vong bdo hoa, vong bio hdoa mot phan hoic vong di vong thom ma
tity y duoc thé mét, hai hodic ba 14n bing cac phan tir thé gidng hogc khac nhau,
trong do it nhét mo6t nguyén tir cacbon duge thay thé bang nguyén tir khac loai
tir nhém gdm N, O va S, céc phin tir thé nay trong mdi trudng hop c6 thé chira
it nhAt mot nhém carbonyl va/hodc trong d6 cac phan tir thé kha di trong mdi
truong hop 1a nhu sau: xyano, halogen, nitro, axetyl, amino, (Ci-C4)-alkyl, (Ci-
Cas)-haloalkyl, (Ci-C4)-xyanoalkyl, (Ci-Ca)-hydroxyalkyl, (Ci-Cs)-alkoxy-(Ci-
Cy)-alkyl, (C2-Cs)-alkenyl, (C2-Cs)-haloalkenyl, (C2-Cs)-xyanoalkenyl, (C2-C4)-
alkynyl, (Cz-Cs)-haloalkynyl, (C2-Cs)-xyanoalkynyl, (C3-Ce)-xycloalkyl, (Cs-
Ce)-xycloalkyl-(C3-Ce)-xycloalkyl, (Ci-Ca)-alkyl-(C3-Cs)-xycloalkyl, (Ci-Ca)-
alkoxy, (Ci-C4)-haloalkoxy, (Ci-Cs)-xyanoalkoxy, (Ci-Cs)-alkoxy-(Ci-Cs)-
alkoxy, (Ci-Cs)-alkoxyimino, -N=C(H)-O(Ci-Cs)-alkyl, -C(H)=N-O(Ci-C4)-
alkyl, (Ci-C4)-haloalkyl-(Ci-Cs)-alkoxyimino, (Ci-Cs)-alkylthio, (Ci-Ca)-
haloalkylthio, (Ci-Ca)-alkylthio-(Ci-Ca)-alkyl, (Ci-Cs)-alkylsulphinyl, (Ci-Ca)-
haloalkylsulphinyl, (Ci-Cs)-alkylsulphinyl-(Ci-Cq)-alkyl, (Ci-Co)-
alkylsulphonyl, (C1-Cs)-haloalkylsulphonyl, (Ci-Cs)-alkylsulphonyl-(Ci-Cs)-
alkyl, (C1-Cy)-alkylsulphonyloxy, (C1-Cy)-alkylcarbonyl, (C1-Ca)-
haloalkylcarbonyl, aminocarbonyl, (Ci-Ca)-alkylaminocarbonyl, di-(Ci-C4)-
alkylaminocarbonyl, (Ci-Cs)-alkylsulphonylamino, (Ci-Cs4)-alkylamino, di-(Ci-
Cy)-alkylamino, aminosulphonyl, (Ci-Cs)-alkylaminosulphonyl, di-(Ci-C4)-
alkylaminosulphonyl, (C1-C4)-alkylcarbonylamino.

CAu hinh 3:
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dic biét tbt hon 14 nito hosic =C-R*,
dzc biét tot hon 14 -N-R> hoic oxy,
dic biét tot hon 14 oxy,

dic biét tét hon 14 nito hodc =C-R%,

dzc biét tdt hon 13 (C1-Cs)-alkyl, (C1-C4)-hydroxyalkyl, (C1-C4)-haloalkyl, (Cz-
Cs)-alkenyl, (C2-Cs)-haloalkenyl, (Cz-Cg4)-alkynyl, (Cz-Cs)-haloalkynyl, (Cs-
Ce)-xycloalkyl, (C1-Cs)-alkylthio-(C;-Cg)-alkyl, (C1-Cs)-alkylsulphinyl-(Ci-Ca)-
alkyl hoac (Ci-Cs)-alkylsulphonyl-(Ci-Cs)-alkyl,

d3c biét tdt hon 14 hydro, xyano, aminocarbonyl, halogen, (Ci-Cs)-alkyl, (Ci-
Cs)-haloalkyl, (Ci-Cs)-haloalkoxy, (Ci-Cs)-alkylthio, (Ci-Cs4)-alkylsulphinyl,
(C1-Cs)-alkylsulphonyl, (C1-Cs)-haloalkylthio, (Ci-Cs)-haloalkylsulphinyl hogc
(C1-C4)-haloalkylsulphonyl,

dic biét tdt hon 14 vong bdo hoa, bdo hoa mot phén hodc di vong thom, c6 5
hodc 6 canh, tuy y duoc thé mot hodc hai 1an béng cac phén tir thé giéng hoidc
khac nhau, trong d6 it nhat mét nguyén tir cacbon dugc thay thé bang nguyén tix
khac loai tir nhém gdm N, O va S, céc phin tir thé nay trong mdi trudng hop cé
thd chira it nhit mdt nhém carbonyl va/hodic trong d6 cic phan tir thé kha di
trong mdi truong hop 1a nhu sau: hydro, xyano, halogen, nitro, axetyl, amino,
(Ci-Cq)-alkyl, (Ci-Cs)-haloalkyl, (Ci-Cs)-xyanoalkyl, (Ci-Cs)-alkoxy-(Ci-Cas)-
alkyl,  (C2-Cg)-alkenyl,  (C2-Cs)-haloalkenyl,  (Cz-Cs)-alkynyl,  (C»-
Cs)haloalkynyl, (Cs-Cg)-xycloalkyl, (C3-Ce)-xycloalkyl-(C3-Cs)-xycloalkyl,
(C1-Cs)-alkyl-(C3-Ce)-xycloalkyl, (Ci-Cs)-alkoxy, (Ci-Cs)-haloalkoxy, (Ci-Cs)-
alkoxy-(Ci1-Cs)-alkoxy, (Ci-Cs)-alkoxyimino, -N=C(H)-O(Ci-Cs)-alkyl, -
C(H)=N-O(Ci-Cy)-alkyl, (Ci-Cyq)-alkylthio, (Ci-Cs)-haloalkylthio, (Ci-Ca)-
alkylthio-(C1-Cs)-alkyl, (C1-Ca)-alkylsulphinyl, (Ci-Cs)-haloalkylsulphinyl,
(C1-Ca)-alkylsulphinyl-(C1-Ca)-alkyl, (C1-Cy)-alkylsulphonyl, (C1-Ca)-
haloalkylsulphonyl, (C1-Cs)-alkylsulphonyl-(Ci-Cq)-alkyl, (C1-Cas)-
alkylsulphonyloxy, (C1-Cys)-alkylcarbonyl, (C1-Cas)-haloalkylcarbonyl,
aminocarbonyl, (C1-Cs)-alkylaminocarbonyl, di-(Ci-Cs)-alkylaminocarbonyl,
(Ci-Cs)-alkylsulphonylamino,  (Ci1-C4)-alkylamino,  di-(Ci-Cs)-alkylamino,
aminosulphonyl, (C1-Cy)-alkylaminosulphonyl, di-(C1-Ca)-
alkylaminosulphonyl, (Ci-Cs)-alkylcarbonylamino,

dic biét tdt hon 13 hydro, halogen, (Ci-Cs)-alkyl, (Ci-Ca)-haloalkyl, (Ci-Ca)-

-11-



R4
RS

n

27512

haloalkoxy, (Ci-Ca)-alkylthio, (Ci-Cs)-alkylsulphinyl, (Ci-C4)-alkylsulphonyl,
(C1-Cs)-haloalkylthio, (C1-C4)-haloalkylsulphinyl hodc (C1-Ca)-
haloalkylsulphonyl,

dic biét tdt hon 1a hydro, halogen, xyano hoic (C1-Cs)-alkyl,
dic biét tdt hon 1a (C1-Ca)-alkyl hodc (Ci-Cs)-alkoxy-(C1-Ca)-alkyl,

dic biét tot hon 13 0, 1 hoic 2.

CAu hinh 3-2:

Al A2, A3, A4 R! R% R3 R* RS van c6 nghia duge néu trong Cu hinh 3 va

R2b

dac biét tbt hon 1a vong bdo hoa, bdo hoa mot phén hodc di vong thom, c6 5
hodc 6 canh, tiy ¥ duoc thé mdt, hai hodc ba 14n bang céc phan tir thé gidng
hodic khéc nhau, trong d6 it nhdt mot nguyén tir cacbon duge thay thé bang
nguyén tir khac loai tir nhém gbm N, O va S, céc phin tir thé nay trong mbi
trudmg hop c6 thé chira it nhit mot nhém carbonyl va/hogc trong d6 céc phén tir
thé kha di trong mdi trudng hop 13 nhu sau: xyano, halogen, nitro, axetyl,
amino, (Ci-Cs)-alkyl, (C1-Cs)-haloalkyl, (Ci-Cq)-xyanoalkyl, (Ci-Cs)-alkoxy-
(Ci-Cq)-alkyl, (C2-Cs)-alkenyl, (Ca-Cs)-haloalkenyl, (C2-Cs)-alkynyl, (Cz-
Cs)haloalkynyl, (C3-Ce)-xycloalkyl, (C3-Cs)-xycloalkyl-(Cs-Ce)-xycloalkyl,
(C1-C4)-alkyl-(C3-Cs)-xycloalkyl, (Ci-Ca)-alkoxy, (Ci-Cas)-haloalkoxy, (C1-Cs)-
alkoxy-(C1-Cs)-alkoxy, (Ci-Cs)-alkoxyimino, -N=C(H)-O(Ci-Cs)-alkyl, -
C(H)=N-O(Ci-Cy)-alkyl, (Ci-Ca)-alkylthio, (Ci-Ca)-haloalkylthio, (Ci-Cs)-
alkylthio-(C1-C4)-alkyl, (Ci-Cs)-alkylsulphinyl, (Ci-Cs)-haloalkylsulphinyl,
(C1-C4)-alkylsulphinyl-(Ci-Ca)-alkyl, (C1-Cy)-alkylsulphonyl, (C1-Ca)-
haloalkylsulphonyl, (C1-Cy)-alkylsulphonyl-(C1-Cs)-alkyl, (C1-Ca)-
alkylsulphonyloxy, (C1-Cs)-alkylcarbonyl, (C1-Cs)-haloalkylcarbonyl,
aminocarbonyl, (Ci-Cs)-alkylaminocarbonyl, di-(Ci-C4)-alkylaminocarbonyl,
(C1-C4)-alkylsulphonylamino,  (Ci-Cs)-alkylamino,  di-(Ci-C4)-alkylamino,
aminosulphonyl, (C1-C4)-alkylaminosulphonyl, di-(C1-Cs)-
alkylaminosulphonyl, (C1-C4)-alkylcarbonylamino.

CAu hinh 4:

Al

A2

rAt dic biét tdt hon 1 nito hoic =C-R*,

rat dic biét tét hon 1a -N-R® hoic oxy,
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rAt dic biét tot hon la OXYy,
rat dac biét tot hon 1 nito hoic =C-H,

rAt dic biét t6t hon 13 metyl, etyl, n-propyl, isopropyl, xyclopropyl, n-butyl,
isobutyl, tert-butyl, xyclobutyl, flometyl, diflometyl, triflometyl, floetyl,
difloetyl, trifloetyl, tetrafloetyl hodc pentafloetyl,

rit dic biét t6t hon 13 hydro, xyano, metyl, etyl, flometyl, diflometyl,
triflometyl, floetyl, difloetyl, trifloetyl, tetrafloetyl, pentafloetyl, triflometoxy,
difloclometoxy,  dicloflometoxy,  triflometylthio, triflometylsulphonyl,
triflometylsulphinyl, flo hoéc clo,

rAt dic biét tdt hon 13 vong bio hoa, bio hoa mot phﬁn hodc di vong thom, c6 5
hodic 6 canh, tir nhém gdm Q1 dén Q99, tiy ¥ duogc thé mot hogc hai 14n bing
céc phén tir thé giéng hogc khac nhau, cac phdn tir thé nay trong mdi trudng hop
¢6 thé chira it nhit mot nhém carbonyl va/hodc trong d6 cac phan tir thé kha di
trong mdi trudng hop 14 nhu sau: hydro, xyano, halogen, amino, (C1-Cs)-alkyl,
(C1-C4)-haloalkyl, (C2-Cs)-alkenyl, (Cz-Ca)-haloalkenyl, (C2-Cs)-alkynyl, (Co-
C4)-haloalkynyl, (C3-Cs)-xycloalkyl, (C3-Ce)-xycloalkyl-(C3-Ce)-xycloalkyl,
(C1-Cs)-alkyl-(C3-Cs)-xycloalkyl, (Ci-Cq)-alkoxy, (Ci-Cs)-haloalkoxy, (Ci-C4)-
alkoxyimino, -C(H)=N-O(C1-Cy)-alkyl, (C1-Cy)-alkylthio, (C1-Cy)-
haloalkylthio, (Ci-Ca4)-alkylsulphinyl, (Ci-Cs)-haloalkylsulphinyl, (Ci-Cas)-
alkylsulphonyl, (Ci-Cs)-haloalkylsulphonyl, (Ci-C4)-alkylsulphonyloxy, (Ci-
Caq)-alkylcarbonyl,  (Ci-Cs)-haloalkylcarbonyl,  aminocarbonyl,  (Ci-C4)-

alkylaminocarbony]l, di-(C1-Cy)-alkylaminocarbonyl, (C1-Cy)-
alkylsulphonylamino, (C1-Cy)-alkylamino, di-(C1-Cy)-alkylamino,
aminosulphonyl, (C1-C4)-alkylaminosulphonyl, di-(C1-Cy)-

alkylaminosulphonyl, (Ci-C4)-alkylcarbonylamino,
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Q-93

\\ //

Q-94 Q-95 Q-96 Q-97 Q-98 Q-gg
R3  rét dac biét tdt hon 1a flo, clo, flometyl, diflometyl, triflometyl, floetyl, difloetyl,
trifloetyl,  tetrafloetyl,  pentafloetyl, triflometoxy,  difloclometoxy,
dicloflometoxy, triflometylthio, triflometylsulphonyl hodc triflometylsulphinyl,
R*  rAt dac biét t6t hon 13 hydro, flo, clo, brom hodc xyano,
RS  rAt dic biét tét hon 13 metyl, etyl, isopropyl, metoxymetyl hoic metoxyetyl,
n  rht dic biét tdt hon 12 0, 1 hodc 2.
Cau hinh 4-1:

Al A2, A3, A% R!, R% R3, R* RS va n c6 nghia dugc néu trong CAu hinh 4 va

R2b

rit dic biét tét hon 1a vong bdo hoa, bdo hoa mot phﬁn hoéc di vong thom, c6 5
hodc 6 canh, tir nhém gdm Q1 dén Q99, tuy y dugc thé mot hogc hai lan bang
céc phan tir thé gidng hoic khic nhau, céc phan tir thé nay trong mdi trudng hop
¢6 thé chita it nhAt mot nhém carbonyl va/hodc trong d6 cac phan tir thé kha di
trong mdi trudng hop 1a nhu sau: hydro, xyano, (Ci-Cs)-xyanoalkyl, (Ci-Ca)-
alkoxy-(Ci-Cs)-alkyl, halogen, amino, (Ci-Cs)-alkyl, (Ci-Cs)-haloalkyl, (Ci-
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Cs)-alkenyl, (C2-Cs)-haloalkenyl, (Cz-Cs)-alkynyl, (C2-Cs)-haloalkynyl, (Cs-
Ce)-xycloalkyl, (Cs-C¢)-xycloalkyl-(C3-Cs)-xycloalkyl, (Ci-Cs)-alkyl-(C3-Ce)-
xycloalkyl, (Ci-Cs)-alkoxy, (Ci-Cs)-haloalkoxy, (Ci-Cs)-alkoxyimino, -
C(H)=N-O(C1-Cq)-alkyl, (Ci1-Cq)-alkylthio, (Ci-Ca)-haloalkylthio, (Ci-Cas)-
alkylsulphinyl, (Ci-Ca)-haloalkylsulphinyl, (Ci-Cs)-alkylsulphonyl, (Ci-Cs)-
haloalkylsulphonyl, (C1-C4)-alkylsulphonyloxy, (Ci-Ca)-alkylcarbonyl, (Ci-Cs)-
haloalkylcarbonyl, aminocarbonyl, (Ci-Cs)-alkylaminocarbonyl, di-(Ci-Cs)-
alkylaminocarbonyl, (C1-C4)-alkylsulphonylamino, (Ci-Cs)-alkylamino, di-(Ci-
C4)-alkylamino, aminosulphonyl, (Ci-Cs)-alkylaminosulphonyl, di-(Ci-C4)-
alkylaminosulphonyl, (C;-Cs)-alkylcarbonylamino.

CAu hinh 4-2:

Al A2, A3, A4 R! R% R3, R* R’ va n ¢6 nghia duoc néu trong C4u hinh 4 va

R2b

rAt diic biét tdt hon 1 vong bdo hoa, bio hdoa mdt phan hoic di vong thom, ¢b 5
hoic 6 canh, tir nhém gdm Q1 dén Q99, tily v dwoc thé mét, hai hoic ba lan
bing cac phan tir thé gibng hodc khac nhau, cac phén tir thé nay trong mdi
trudng hop c6 thé chira it nhat mot nhom carbonyl va/hogc trong d6 cac phén tir
thé kha di trong mdi trudng hop 1a nhu sau: xyano, (Ci-Cs)-xyanoalkyl, (Ci-
Cs)-alkoxy-(C1-Cs)-alkyl, halogen, amino, (Ci-Cas)-alkyl, (Ci-Cs)-haloalkyl,
(C2-C4)-alkenyl, (C2-Cs)-haloalkenyl, (C2-Cs)-alkynyl, (C2-Cs)-haloalkynyl,
(C3-Ce)-xycloalkyl, (C3-Cs)-xycloalkyl-(C3-Ce)-xycloalkyl, (Ci-Cs)-alkyl-(Cs-
Ce)-xycloalkyl, (Ci-Cs)-alkoxy, (Ci-Cs)-haloalkoxy, (Ci-Cs)-alkoxyimino, -
C(H)=N-O(C1-Cy)-alkyl, (Ci1-Cas)-alkylthio, (Ci-C4)-haloalkylthio, (Ci-Cs)-
alkylsulphinyl, (Ci-Cs)-haloalkylsulphinyl, (Ci-Cs)-alkylsulphonyl, (Ci-Cas)-
haloalkylsulphonyl, (Ci-Cs)-alkylsulphonyloxy, (Ci-Cs)-alkylcarbonyl, (Ci-Cs)-
haloalkylcarbonyl, aminocarbonyl, (Ci-Cs)-alkylaminocarbonyl, di-(Ci-Ca)-
alkylaminocarbonyl, (Ci-Cs)-alkylsulphonylamino, (Ci-Cs)-alkylamino, di-(Ci-
Cyq)-alkylamino, aminosulphonyl, (Ci-C4)-alkylthio-(Ci-Cs)-alkyl, (Ci-Cas)-
alkylsulphinyl-(C1-Cs)-alkyl, (Ci-Cs)-alkylsulphonyl-(Ci-Cs)-alkyl, (Ci-Ca)-
alkylaminosulphonyl, di-(C1-Cs)-alkylaminosulphonyl, (C1-Cy)-
alkylcarbonylamino
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trong do lién két voi phan con lai ctia phan tir duge bidu thi bing d4u hoa thi *.

Viéc thé & cac vong Q-1 dén Q-104 c6 thé 14 bing cach thé hydro & nguyén tir cacbon

va/hodc & nguyén tir nito.

Chu hinh 5:
A'  nhén manh la nito

A%  nhin manh 14 -N-R’,
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nhin manh 1a oXy,
nhin manh la =C-H,
nhén manh 13 etyl,
nhén manh 13 hydro,

nhin manh 12 vong bdo hoa, bido hoa mdt phan hodc di vong thom, c6 5 hodc 6
canh, tir nhém gdém Q-25, Q-41, Q-42, Q-43, Q-45, Q-46, Q-47, Q-95, tuy y
duoc thé mot 14n, cac phén tir thé kha di trong mdi trudomg hop 1a: hydro, xyano,
(Ci1-C4)-xyanoalkyl, (C1-Cs)-alkoxy-(Ci-Cs)-alkyl, halogen, (Ci-C4)-alkyl, (Ci-
C4)-haloalkyl, (C3-Cs)-xycloalkyl, (Ci-Cs)-alkylthio, (C1-Ca)-haloalkylthio, (Ci-
Cas)-alkylsulphonyl, (Ci-C4)-alkylaminocarbonyl, (Ci-Cs)-alkylcarbonylamino,
trong d6 Q-25 va Q-95 khong dugc thé, (cac phan tir thé thich hop trong mdi
truong hop cu thé 13: hydro, xyano, xyanometyl, metoxymetyl, clo, iot, flo,
metyl, triflometyl, CHF2, xyclopropyl, S-CHs, S-CF3, SO»-CH3, CONHCHj,
NHCOCH3),

nhin manh 13 triflometyl,
nhén manh 13 metyl,

nhé4n manh 14 2.

CAu hinh 5-2a

A 1
A2
A3
A4
RI
R2a

R2b

nhin manh 14 nito

nhin manh 1a -N-R®,

nhin manh 13 oxy,

nhin manh 13 =C-H,

nhin manh 13 metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl hodc tert-butyl,
nh4n manh 13 hydro,

nhén manh 13 vong bdo hoa, bio hdoa mot phﬁn, di vong thom, c6 5 hodc 6 canh,
tir nhém gdém Q-1, Q-2, Q-3, Q-9, Q-13, Q-14, Q-24, Q-25, Q-26, Q-28, Q-41,
Q-42, Q-43, Q-45, Q-46, Q-47, Q-49, Q-51, Q-52, Q-59, Q-73, Q-81, Q-82, Q-
83, Q-95, Q-97, Q-99, Q-100, Q-101, Q-102, Q-103, Q-104, tuy y duogc thé
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mdt, hai hogic ba 14n bing cac phan tir thé giéng hodc khac nhau, cac phan tir thé
kha di trong mdi trudng hop 1a: xyano, (Ci-Cs)-xyanoalkyl, (Ci-Cs)-alkoxy-(Ci-
Cs)-alkyl, halogen, (Ci-Cy)-alkyl, (Cz-Cs)-alkynyl, (Ci-Cs)-alkoxy, (Ci-Cs)-
haloalkyl, (C3-Cs)-xycloalkyl, (Ci-C4)-alkylthio, (C1-Cs)-haloalkylthio, (Ci-Cs)-
alkylsulphonyl, (C1-Cs)-alkylthio-(Ci-Ca)-alkyl, (C1-Ca)-alkylsulphinyl-(Ci-C4)-
alkyl, (Ci-Cs)-alkylsulphonyl-(Ci-Cs)-alkyl, (Ci-Cs)-alkylaminocarbonyl, (Ci-
Cy)-alkylcarbonylamino (cac phin tir thé kha df trong mdi trudng hop cu thé 1a:
Xyano, xyanometyl, metoxy, metoxymetyl, clo, iot, flo, brom, metyl, etynyl,
triflometyl, CHF,, CH2CF3, CH2CF2CF3, CF,CF3, xyclopropyl, S-CHjs, S-CF3,
S0,-CH3, CH,SCH3, CH2SOCH3, CH2S02CH3, CONHCH3, NHCOCH3),

nhdn manh 14 flometyl, diflometyl, triflometyl, floetyl, difloetyl, trifloetyl,
tetrafloetyl hoac pentafloetyl,

nh4n manh 13 metyl, etyl hoic isopropyl,

nhin manh 1 2.

CAu hinh 5-2b:

Al
A2
A3
A4
Rl

R2a

nhin manh 1 nito
nhin manh 1a -N-R?,
nh4n manh 13 oxy,
nhén manh 12 =C-H,
nhén manh 13 etyl,
nhé4n manh 13 hydro,

nh4n manh 13 vong bdo hoa, bdo hoa mot phén hodc di vong thom, c6 5 hoac 6
canh, tir nhém gébm Q-1, Q-2, Q-3, Q-9, Q-13, Q-14, Q-24, Q-25, Q-26, Q-28,
Q-41, Q-42, Q-43, Q-45, Q-46, Q-47, Q-49, Q-51, Q-52, Q-59, Q-73, Q-81, Q-
82, Q-83, Q-95, Q-97, Q-99, Q-100, Q-101, Q-102, Q-103, Q-104, tuy y duoc
thé mot hodc hai 1an (trong trudng hop clia Q-14, Q-25, Q-42 hodc Q-103) hoic
ba 14n (trong truong hop ctia Q-42) béng céac phan tir thé gidng hodc khac nhau,
céc phdn tir thé kha di trong mdi trudng hop 1a: xyano, (Ci-Cs)-xyanoalkyl, (Ci-
Cyq)-alkoxy-(Ci-Cs)-alkyl, halogen, (Ci-Cs)-alkyl, (C2-Cs)-alkynyl, (Ci-Ca)-
alkoxy, (Ci-Cs)-haloalkyl, (Cs-Ce)-xycloalkyl, (Ci-C4)-alkylthio, (C1-Ca)-
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haloalkylthio, (C1-Cs)-alkylsulphonyl, (Ci-Cs)-alkylthio-(Ci-Cas)-alkyl, (Ci-Ca)-
alkylsulphinyl-(Ci-Cs)-alkyl, (Ci-Cs)-alkylsulphonyl-(Ci1-Cs)-alkyl, (Ci-Cq)-
alkylaminocarbonyl, (C1-Cs)-alkylcarbonylamino, trong d6 Q-2, Q-9, Q-13, Q-
24, Q-81, Q-82, Q-83, Q-95, Q-97, Q-99, Q-100, Q-102, Q-104 1a khéng dugc
thé, (cac ph?ln ttr thé kha di trong mbi trudng hop cu thé 1a: xyano, xyanometyl,
metoxy, metoxymetyl, clo, iot, flo, brom, metyl, etynyl, triflometyl, CHF,
CH2CF3, CH2CF2CF3, CF2CF3, xyclopropyl, S-CHs, S-CF3, SO2-CHsj,
CH2SCH3, CH2SOCH3, CH2S0.CH3, CONHCH3, NHCOCH3),

nhén manh 13 triflometyl ho#c pentafloetyl,
nhAn manh 1a metyl,

nhén manh 14 2.

CAu hinh 6-2a:

Al
A2
A3
A4
RI
R2a

R2b

dac biét l1a nito

dic biét 1a -N-R?,

dac biét 1a oxy,

déc biét la=C-H,

dic biét la metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl hoéc tert-butyl,
didc biét la hydro,

dic biét 1a vong tir nhém gom:

ZT

O * N\ * N\ *
’d - 7 -
[ ] | S N N
N \ /Z SN

£,

F
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S/:_\/N/ /N_‘NH Q* *\Q/m
. . cl

R3 dic biét 1a flometyl, diflometyl, triflometyl, floetyl, difloetyl, trifloetyl,
tetrafloetyl hoac pentafloetyl,

R>  dic biét 1a metyl, etyl hodc isopropyl,

n ddc biét 1a 2.

Cu hinh 6-2b:

Al A2, A3, A% R%, R? van c6 nghia dugc néu trong Cu hinh 6-2a va
R!  dic biét laetyl,

R3  dic biét 1a triflometyl hodc pentafloetyl,

R®  dic biét 1a metyl.

A!1a =N*-O" c6 nghia la =N*(0)-; A! 1a =C-R* c6 nghia 13 =C(R%)- (giéng nhu CR¥),
A2 13 -N-R5 ¢6 nghia 1a -N(R%)- (giéng nhu N-R%); A* 1a =N"-O" c6 nghia 1a =N*(0")-;
A*132=C-R* c¢6 nghia 12 =C(R*)- (giéng nhu CR*).

Theo mdt phuong an duge uu tién khac, sang ché @& cap dén cac hop chét c6
cong thuce (I)

trong d6 R!, R?% R3, A, A%, A’, A* va n c¢6 nghia néu trén, cu thé 14 nghia duoc néu
trong c4u hinh (1) hosc cAu hinh (2) hodc c4u hinh (2-2) hoic cAu hinh (3) hoic ciu
hinh (3-2) hodc cdu hinh (4) hoic cu hinh (4-1) hodc cu hinh (4-2) hodc cdu hinh (5)
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hodic cAu hinh (5-2a) hodc cAu hinh (5-2b) hozic cAu hinh (6-2a) hodc cAu hinh (6-2b)

va
R? ¢4 nghia duge néu trong cu hinh (1).

Theo mdt phuong an dugc uu tién khac, sang ché @& cép dén cac hop chét c6
cong thuce (1)

trong d6 R1, R% R3, AL, A2 A3, A* va n c6 nghia néu trén, cu thé 1a nghia dugc néu
trong c4u hinh (1) hodic cAu hinh (2) hodc cu hinh (2-2) hodc cdu hinh (3) hogc cdu
hinh (3-2) hodc cAu hinh (4) hodc cdu hinh (4-1) hodc cAu hinh (4-2) hodc cu hinh (5)
hodc cAu hinh (5-2a) hodc cAu hinh (5-2b) hodic ciu hinh (6-2a) hodc cdu hinh (6-2b)

va
R? ¢4 nghia dugc néu trong ciu hinh (2).

Theo mét phuong 4n duoc wu tién khéac, séng ché dé cap dén cac hop chat co
cong thuc (1)

trong d6 R, R% R3, AL, A2 A3, A* va n c6 nghia néu trén, cu thé la nghia dugc néu
trong cAu hinh (1) hodc cAu hinh (2) hoic cu hinh (2-2) hodc cAu hinh (3) hogc cdu
hinh (3-2) hogc cdu hinh (4) hogc cAu hinh (4-1) hogc cAu hinh (4-2) ho3c cu hinh (5)
hodc cAu hinh (5-2a) hodc cAu hinh (5-2b) hodc ciu hinh (6-2a) hodc céu hinh (6-2b)

va
R? ¢4 nghia duge néu trong cu hinh (2-2).

Theo mét phuong 4n duoc wu tién khac, sang ché dé cap dén cac hop chat c6
cong thure (I)

trong d6 R!, R% R3, AL, A2, A3, A* va n c6 nghia néu trén, cy thé 1a nghia duge néu
trong cdu hinh (1) hosc cAu hinh (2) hodc ciu hinh (2-2) hoic cAu hinh (3) hoic ciu
hinh (3-2) hogc cAu hinh (4) hogc cAu hinh (4-1) hodc c4u hinh (4-2) hogc cdu hinh (5)
hodc cAu hinh (5-2a) hogic cdu hinh (5-2b) hodc cAu hinh (6-2a) hogc cAu hinh (6-2b)

va
R? ¢4 nghia dugc néu trong cu hinh (3).

Theo mot phuong an duge uu tién khéc, sang ché dé cap dén cac hop chét c6
cong thuc (I)

-28-



27512

trong d6 RY, R% R3, Al, A2 A3, A* va n ¢6 nghia néu trén, cu thé 1 nghia dugc néu
trong cAu hinh (1) hodic cAu hinh (2) hodc cdu hinh (2-2) hodc cdu hinh (3) hodc cdu
hinh (3-2) hoic cAu hinh (4) hodc cAu hinh (4-1) hogc cdu hinh (4-2) hoic cdu hinh (5)
hodc cAu hinh (5-2a) hodc cAu hinh (5-2b) hodc ciu hinh (6-2a) hodc cau hinh (6-2b)

va
R? ¢4 nghia duoc néu trong cu hinh (3-2).

Theo mdt phuong an dugce uu tién khéc, sang ché dé cép dén cac hop chit co
cong thic (1)

trong d6 R!, R% R3, AL, A2 A3, A* va n c6 nghia néu trén, cu thé 1a nghia dugc néu
trong céu hinh (1) hodc cu hinh (2) hodc cu hinh (2-2) hogc ciu hinh (3) hodc ciu
hinh (3-2) ho#c cdu hinh (4) hodc cAu hinh (4-1) hodc cAu hinh (4-2) hogc cdu hinh (5)
hodc cdu hinh (5-2a) hogc cdu hinh (5-2b) hodc cdu hinh (6-2a) hoic ciu hinh (6-2b)

va
R? ¢ nghia dugc néu trong cdu hinh (4).

Theo mét phuong an duge uvu tién khac, sang ché d& cap dén cac hop chit co
cong thic (1)

trong d6 R!, R% R3, Al, A2 A3, A* va n c6 nghia néu trén, cu thé 1 nghia dugc néu
trong cdu hinh (1) hozc cAu hinh (2) hodc céu hinh (2-2) hodc ciu hinh (3) hoic chu
hinh (3-2) hodc cdu hinh (4) hogc cAu hinh (4-1) hogc cdu hinh (4-2) hodc cdu hinh (5)
hodc cdu hinh (5-2a) hogic cdu hinh (5-2b) hodc cu hinh (6-2a) hodc ciu hinh (6-2b)

va
R?® ¢4 nghia duoc néu trong cdu hinh (4-1).

Theo mét phuong an duge uu tién khéc, sang ché dé cap dén cac hop chét ¢
cong thuc (I)

trong @6 R1, R%, R3, Al, A%, A3, A* va n c6 nghia néu trén, cu thé 1a nghia duoc néu
trong cdu hinh (1) hodc cAu hinh (2) hodc cu hinh (2-2) hoic céu hinh (3) hoic ciu
hinh (3-2) hogc cAu hinh (4) hogc cAu hinh (4-1) hogc cAu hinh (4-2) hodc c4u hinh (5)
hodic cAu hinh (5-2a) hodc cAu hinh (5-2b) hoic c4u hinh (6-2a) hodc cu hinh (6-2b)

va

R? ¢ nghia duoc néu trong cau hinh (4-2).
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Theo mot phuong an dugc wu tién khéc, sang ché d& cap dén cac hop chét co
cong thue (I)

trong d6 R!, R?2, R3, Al, A%, A3, A* va n c6 nghia néu trén, cu thé 13 nghia duoc néu
trong cAu hinh (1) hodc cAu hinh (2) hogc c4u hinh (2-2) hodc c4u hinh (3) hodc céu
hinh (3-2) hogc cAu hinh (4) hodc cAu hinh (4-1) hogic cAu hinh (4-2) hogc cau hinh (5)
hodc cAu hinh (5-2a) hodc cdu hinh (5-2b) hodc cu hinh (6-2a) hodc ciu hinh (6-2b)

va
R2 ¢6 nghia dugc néu trong ciu hinh (5).

Theo mot phuong an dugce uu tién khac, sang ché @ cap dén cac hop chét co
céng thuc (I)

trong d6 R!, R?2, R3, Al, A%, A3, A* va n ¢ nghia néu trén, cu thé 14 nghia dugc néu
trong c&u hinh (1) hodc cAu hinh (2) hogc c4u hinh (2-2) hodc cau hinh (3) hodc cAu
hinh (3-2) hozc cAu hinh (4) hodc cAu hinh (4-1) hodc cAu hinh (4-2) hodc c4u hinh (5)
hodic cAu hinh (5-2a) hodc cdu hinh (5-2b) hozic cdu hinh (6-2a) hozc cu hinh (6-2b)

va
R?® ¢4 nghia dugc néu trong cau hinh (5-2a).

Theo mdt phuong an duoc uu tién khac, sang ché dé cap dén cac hop chét c6
cong thue (I)

trong d6 R!, R?2, R3, Al, A2, A3, A* va n c6 nghia néu trén, cu thé 1a nghia duoc néu
trong cAu hinh (1) hodc cAu hinh (2) hogic cdu hinh (2-2) hodc c4u hinh (3) hodc cAu
hinh (3-2) hodc cAu hinh (4) hodc cdu hinh (4-1) hoic cdu hinh (4-2) hozc cdu hinh (5)
hodc cAu hinh (5-2a) hodc cAu hinh (5-2b) hogc cdu hinh (6-2a) hodc cau hinh (6-2b)

va
R? ¢4 nghia dugc néu trong cau hinh (5-2b).

Theo mdt phuong an duoc uu tién khéc, sang ché @ cap dén cac hop chit c6
cong thuc (I)

trong d6 R!, R?%, R3, Al, A% A3, A* va n c6 nghia néu trén, cu thé 13 nghia duoc néu
trong cAu hinh (1) hodc cu hinh (2) hodc cAu hinh (2-2) hodc c4u hinh (3) hoic chu
hinh (3-2) hozc cAu hinh (4) hodc cu hinh (4-1) hogc c4u hinh (4-2) hoc c4u hinh (5)
hodc cAu hinh (5-2a) hozic cAu hinh (5-2b) hoic cAu hinh (6-2a) hoic c4u hinh (6-2b)

va
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R? ¢ nghia dugc néu trong céu hinh (6-2a).

Theo mot phuong an duge uu tién khac, sang ché @& cap dén céc hop chét c6
cong thirc (1)

trong d6 R, R%, R3, Al, A% A3, A* va n c6 nghia néu trén, cu thé la nghia dugc néu
trong cAu hinh (1) hodc cAu hinh (2) hogc cdu hinh (2-2) hogc cdu hinh (3) hodc cdu
hinh (3-2) hozc cAu hinh (4) hodc cAu hinh (4-1) hodc cAu hinh (4-2) hogc céu hinh (5)
hodc cAu hinh (5-2a) hodc cAu hinh (5-2b) hodc cAu hinh (6-2a) hodc céu hinh (6-2b)

va
R2 ¢4 nghia dwoc néu trong ciu hinh (6-2b).

Theo mdt phuong an dugc wu tién khac, sang che de cap deén cac hgp chat co6

cong thuce (I)

trong d6 R!, R%, R3, Al, A%, A%, A* va n c6 nghia néu trén, cu thé 1a nghia dugc néu
trong cAu hinh (1) hodc cAu hinh (2) hogc cu hinh (2-2) hogc cdu hinh (3) hojc cau
hinh (3-2) hodc cAu hinh (4) hodc cdu hinh (4-1) hodc cdu hinh (4-2) hoc cdu hinh (5)
hodc cAu hinh (5-2a) hodc cAu hinh (5-2b) hogc cAu hinh (6-2a) hode cAu hinh (6-2b)

va

R?® [a vong Q-42 tuy y duge thé mot, hai hogc ba lin bing cac phan tir thé giéng hodc
khéc nhau, cac phan tir thé kha di 1a: xyano, (Ci-Cs)-xyanoalkyl, (C1-Cs)-alkoxy-(Ci-
Cs)-alkyl, halogen, (C1-Ca)-alkyl, (C2-Ca)-alkynyl, (C1-Cs)-alkoxy, (C1-Cs)-haloalkyl,
(C3-Ce)-xycloalkyl, (Ci-Cs)-alkylthio, (Ci-Ca)-alkylsulphonyl, (C1-Ca)-alkylthio-(Ci-
C4)-alkyl, (C1-Cas)-alkylsulphinyl-(Ci-Cs)-alkyl, (C1-Ca)-alkylsulphonyl-(Ci-Cs)-alkyl,
(C1-C4)-alkylaminocarbonyl, (C1-Cs)-alkylcarbonylamino.

Theo mdt phuong an duoc uu tién khac, sing ché d& cap dén cac hop chit c6
cong thue (I)

trong d6 R!, R% R3, Al, A%, A%, A* va n c6 nghia néu trén, cu thé 1a nghia duoc néu
trong cu hinh (1) hogc cAu hinh (2) hodc cu hinh (2-2) hoic c4u hinh (3) hoic ciu
hinh (3-2) hodc c4u hinh (4) hodc cAu hinh (4-1) hodc cdu hinh (4-2) hodc c4u hinh (5)
hodc céu hinh (5-2a) hodc céu hinh (5-2b) hodc cdu hinh (6-2a) hoic cAu hinh (6-2b)

va

R2® 13 vong Q-42 tlty ¥ dugc thé mét, hai hodic ba 14n bing céc phan tir thé gidng hogic
khéac nhau, c4c phdn tir thé kha di 1a: xyano, xyanometyl, metoxy, metoxymetyl, clo,
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iot, flo, brom, metyl, etynyl, triflometyl, CHF2, CF2CF3, xyclopropyl, S-CHs, SO-
CH3, CH2SCH3, CH2SOCH3, CH2S0.CH3, CONHCH3, NHCOCHS.

Theo mét phuong 4n dugc wu tién khac, sang ché d& cap dén cac hop chit c6
cong thuce (I)

trong d6 R!, R?, R3, Al, A%, A3, A* va n c¢6 nghia néu trén, cu thé 13 nghia duoc néu
trong cau hinh (1) hoic cAu hinh (2) hodc c4u hinh (2-2) hoic c4u hinh (3) hoic ciu
hinh (3-2) hoc c4u hinh (4) hogc cAu hinh (4-1) hogc cAu hinh (4-2) hozc cu hinh (5)
hodic cAu hinh (5-2a) hogic cAu hinh (5-2b) hodc cdu hinh (6-2a) hogc cAu hinh (6-2b)
va

R? vong Q-45 tiy y dugc thé mét 14n, cac phin tir thé kha di 1a: halogen, (Ci-Ca)-
alkylthio, (Ci-Ca)-alkylsulphonyl, (Ci-Cs)-alkylcarbonylamino.

Theo mdt phuong an duge uu tién khéc, sang ché @ cap dén cac hop chét c6
cong thure (I)

trong d6 R, R?, R3, Al, A%, A3, A* va n ¢6 nghia néu trén, cu thé 13 nghia duoc néu
trong cu hinh (1) hodc cAu hinh (2) hodc cdu hinh (2-2) hoic c4u hinh (3) hozc ciu
hinh (3-2) hodc c4u hinh (4) hodc cAu hinh (4-1) hogc cdu hinh (4-2) hogc cau hinh (5)
hoic cAu hinh (5-2a) hodc cAu hinh (5-2b) hogc c4u hinh (6-2a) hodc céu hinh (6-2b)

va

R? 13 vong Q-45 ty ¥ dugc thé mot 14n, cac phan tir thé kha di 1a: clo, S-CHs, SO2-
CH3, NHCOCH:s.

Theo mot phuong an dugc uu tién khac, sang ché d& cap dén cac hop chét c6
cong thuce (1)

trong d6 R, R% R, Al, A% A3, A* va n c6 nghia néu trén, cu thé 1a nghia dugc néu
trong cAu hinh (1) hogc cAu hinh (2) hodc c4u hinh (2-2) hoic c4u hinh (3) hoic ciu
hinh (3-2) hodc cAu hinh (4) hodc cAu hinh (4-1) hodc cAu hinh (4-2) hodc cau hinh (5)
hojc cAu hinh (5-2a) hodic cAu hinh (5-2b) hodc cu hinh (6-2a) hoc cu hinh (6-2b)

va
R3 12 triflometyl.

Theo mdt phuong an dugc wu tién khic, sang ché dé cap dén céc hop chét c6
cong thuce (1)
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trong d6 R!, R R%, Al A2, A3, A* va n c6 nghia néu trén, cu thé 1a nghia dugc néu
trong c4u hinh (1) hodc cAu hinh (2) hogc cdu hinh (2-2) hogc cAu hinh (3) hogc ciu
hinh (3-2) hoc cAu hinh (4) hodc cAu hinh (4-1) hodc cdu hinh (4-2) hogic cau hinh (5)
hodc cAu hinh (5-2a) hogic ciu hinh (5-2b) hodc cAu hinh (6-2a) hoic cu hinh (6-2b)

va
R? 14 pentafloetyl.

Theo mét phuong an dugce uu tién khac, sang ché @& cap dén cac hop chét c¢6
cong thuc (I-A):

1

pesSats

trong d6 R!, R?%, R?®, R3, R® van ¢6 nghia néu trén, cu thé 14 nghia duoc néu trong ciu
hinh (1) hogc cAu hinh (2) hodc cdu hinh (2-2) hogc cdu hinh (3) hogc c4u hinh (3-2)
hosc cAu hinh (4) hogc cAu hinh (4-1) hoic cau hinh (4-2).

Theo mdt phuong an dugce uu tién khac, sang ché @& cap dén cac hop chit co
cong thuc (I-B):

1

(0)—

Resa A

trong d6 R!, R%, R?, R3 va n ¢6 nghia néu trén, cu thé 1a nghia dugc néu trong cAu
hinh (1) hodc cdu hinh (2) hoc c4u hinh (2-2) hodc cAu hinh (3) hodc céu hinh (3-2)
hoic cAu hinh (4) hodc cu hinh (4-1) hogc cau hinh (4-2).

Theo mot phuong an dugc wu tién khéic, sang ché dé cap dén cac hop chét c6
cong thic (I-C):

,R
0)=s
R? N
Z | \ / \ R
Na o) N=

-33-



27512

trong d6 R!, R%, R% R3? va n ¢6 nghia néu trén, cu thé 13 nghia dugc néu trong ciu
hinh (1) hogic cAu hinh (2) hodc cAu hinh (2-2) hoic cdu hinh (3) hodc ciu hinh (3-2)
ho#c cAu hinh (4) hodc cdu hinh (4-1) hoidc cau hinh (4-2).

Theo mot phuong an dugc uu tién khéc, sang ché dé cap dén cac hop chat co
cong thirc (I-D):
R1

’

0)F=s

R N
~ | \>—2/} R*
NS N —
N
Flzs R2b

trong d6 R1, R%, R? A3, RS va n ¢6 nghia néu trén, cu thé 1 nghia dugc néu trong cdu
hinh (1) hodc cAu hinh (2) hodc cAu hinh (2-2) hoic c4u hinh (3) hoic ciu hinh (3-2)
hodc cdu hinh (4) hodc cdu hinh (4-1) hozc cAu hinh (4-2) hodc cu hinh (5) hodc ciu
hinh (5-2a) hogc c4u hinh (5-2b) hozc cAu hinh (6-2a) hogc cdu hinh (6-2b).

Theo mot phuong an dugc uu tién khac, sang ché @ cap dén cac hop chét co
cong thirc (I-E):

trong d6 R!, R?8, R, R3, R*, R’ va n c6 nghia néu trén, cy thé 1a nghia duoc néu trong
cAu hinh (1) ho#ic cAu hinh (2) hodc cu hinh (2-2) hogc c4u hinh (3) hoic cdu hinh (3-
2) hodc cdu hinh (4) hodc cAu hinh (4-1) hogc cdu hinh (4-2).

Theo mdt phuong an dugc uu tién khéc, sang ché dé cap dén cac hop chét co
cong thue (I-F):

1

/R
©0)=S
RAN N
’d
T
o 4 RZb
R

trong d6 R!, R?3, R%, R3, R* va n c6 nghia néu trén, cu th8 1a nghia dugc néu trong ciu
hinh (1) hogic cAu hinh (2) hoc cAu hinh (2-2) hogc cAu hinh (3) hogc céu hinh (3-2)
hoic cAu hinh (4) hodc cAu hinh (4-1) hogc cdu hinh (4-2).
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Theo mdt phuong an duogc wu tién khic, sang ché dé cap dén céc hop chit co
cong thire (I-G):

/R
(O)=S
R N
z
l A\ RZa
NS
o R R®

trong d6 R1, R?2, R?, R3, R* va n c6 nghia néu trén, cu thé 13 nghia dugc néu trong ciu
hinh (1) ho#c cu hinh (2) hoic cAu hinh (2-2) hodc c4u hinh (3) hodc cAu hinh (3-2)
ho#ic cdu hinh (4) hodc cdu hinh (4-1) hodc c4u hinh (4-2).

Theo mot phuong an dugc wu tién khac, sang ché @& cép dén cac hop chit co
cong thue (I-H):

’R
(0)=S
R N
z
! | A\ Rza
N N
I S R4 R2b
R

trong d6 R1, R, R?, R3, R*, R5 va n c6 nghia néu trén, cy thé 1a nghia dugc néu trong
cAu hinh (1) hogc cAu hinh (2) hodc cAu hinh (2-2) hodc c4u hinh (3) hodc cu hinh (3-
2) ho#c cAu hinh (4) hogic c4u hinh (4-1) hodc cdu hinh (4-2).

Trong céac dinh nghia dugc uu tién, trir khi c¢6 quy dinh khéc,

halogen 1a dugc chon tir nhém gém flo, clo, brom va iot, tbt hon néu 1an luot tir nhom

gom flo, clo va brom,

aryl (bao gém mot phﬁn cua don vi 16n hon, vi dy, arylalkyl) 1a dugc chon tir nhom
gbm phenyl, naphtyl, antryl, phenantrenyl, va 1a t5t hon néu 1an luot 14 phenyl,

hetaryl (ddng nghia véi heteroaryl, bao gdbm mét phan cta don vi 16n hon, vi dy,
hetarylalkyl) 1a dugc chon tir nhém bao gébm furyl, thienyl, pyrolyl, pyrazolyl,
imidazolyl, triazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, 1,2,3-oxadiazolyl,
1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,2,3-thiadiazolyl, 1,2,4-
thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl, tetrazolyl, pyridyl, pyrimidyl,
pyridazinyl, pyrazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl, benzofuryl,
benzisofuryl, benzothienyl, benzisothienyl, indolyl, isoindolyl, indazolyl,

benzothiazolyl, benzisothiazolyl, benzoxazolyl, benzisoxazolyl, benzimidazolyl, 2,1,3-
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benzoxadiazol, quinolinyl, isoquinolinyl, xinolinyl, phtalazinyl, quinazolinyl,

quinoxalinyl, naphtyridinyl, benzotriazinyl, purinyl, pteridinyl va indoliziny],

heteroxyclyl 1a vong bdo hoa c6 4, 5 hodc 6 canh, c6 1 hodc 2 nguyén tir nito va/hodc
mot nguyén tir oxy va/hodc mét nguyén tir luu huynh, vi dy, azetidinyl, pyrolidinyl,
piperidinyl, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, dioxanyl, thietanyl,
tetrahydrothiophenyl,  tetrahydrothiopyranyl,  piperazinyl, = morpholinyl  va
thiomorpholinyl.

Trong céac dinh nghia dugc wu tién déc biét, trir khi c6 quy dinh khéac,

halogen la dugc chon tir nhém gém flo, clo, brom va iot, t6t hon néu 1an luot tir nhém

gom flo, clo va brom,

aryl (bao gbm mot phan ctia don vi 16n hon, vi dy, arylalkyl) 12 dugc chon tir nhém
gbm phenyl, naphtyl, antryl, phenantrenyl, va 1a t6t hon néu 1an luot 13 phenyl,

hetaryl (bao g6m mot phén cua don vi 16n hon, vi dy, hetarylalkyl) dugc chon tir nhom
gdm pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl, triazolyl,
thiazolyl va tetrazolyl,

heteroxyclyl dugc chon tir nhém gdm oxetanyl, tetrahydrofuryl va piperazinyl.

Trong van canh cla sang ché, trir khi c6 dinh nghia khic & dau d6, thuat ngit
"alkyl", mét minh né hoic két hop véi cac thuat ngit khac, vi du haloalkyl, dugc hiéu
c6 nghia la gbc cia nhém hydrocarbon béo, bio hoa, c6 1 dén 12 nguyén tir cacbon va
¢6 thé 12 mach nhanh hodc khong phan nhéanh. Vi du vé cac gdc Ci-Cr-alkyl 12 metyl,
etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl,
neopentyl, tert-pentyl, 1-metylbutyl, 2-metylbutyl, 1-etylpropyl, 1,2-dimetylpropyl,
hexyl, n-heptyl, n-octyl, n-nonyl, n-dexyl, n-undexyl va n-dodexyl. Trong sd céc gbe
alkyl nay, duoc uu tién cu thé 1a céc géc Ci-Cs-alkyl. Dac biét dugce uu tién la cac géc
C1-Cy-alkyl.

Theo sang ché, trir khi ¢6 dinh nghia khac & ddu d6, thuét ngit "alkenyl", mot
minh hodic két hop véi cac thust ngit khic, duoc hiéu c6 nghia 14 gbc Cz-Cr2-alkenyl
mach thang hozc mach nhanh, c6 it nhit mot 1ién két d6i, vi dy, vinyl, alyl, 1-propenyl,
isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1,3-butadienyl, 1-pentenyl, 2-pentenyl,
3-pentenyl, 4-pentenyl, 1,3-pentadienyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl,
5-hexenyl va 1,4-hexadienyl. Trong s6 nay, dugc wu tién 14 céc gbc Cr-Ce-alkenyl va

duoc wu tién cu thé 1a cac gde Co-Cs-alkenyl.
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Theo sang ché, trir khi c6 dinh nghia khac & dau d6, thuit ngit "alkynyl", mot
minh hozic két hop véi cac thuat ngit khac, duoc hiéu c6 nghia 1a gbc C-Ciz-alkynyl
mach thing hodc mach nhanh, cé it nh4t mot lién két ba, vi dy, etynyl, 1-propynyl va
propargyl. Trong s6 nay, dwoc wu tién 1a cac gbe Cs-Ce-alkynyl va duge uu tién cu thé
14 cac gbe C3-Ca-alkynyl. Gbc alkynyl ciing c6 thé chira it nhat mét lién két doi.

Theo sang ché, trir khi c6 dinh nghia khac & dau d6, thuat ngft "xycloalkyl", mot
minh hozic két hop voi céc thudt ngit khic, duoc hiéu c6 nghia 1a gbc C3-Cs-
xycloalkyl, vi dy, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl va
xyclooctyl. Trong s6 nay, duoc wu tién 1a cac gbc C3-Ce-xycloalkyl.

Thu4t ngit "alkoxy", mot minh hodc két hop vé&i cic thuat ngit khéc, vi du
haloalkoxy, duoc hiéu c6 nghia 1a gbc O-alkyl, trong d6 thuat ngit "alkyl" 1a nhu dugc
dinh nghia trén day.

Cac géc duoc thé halogen, vi du, haloalkyl, dugc halogen héa mét hoéc nhiéu
14n, 1én dén sb luong phan tir thé kha di tdi da. Trong trudng hop halogen héa nhiéu
l4n, cac nguyén tir halogen c6 thé giéng hodc khac nhau. Trong trudng hop niy,
halogen 14 flo, clo, brom hogc iot, déc biét 1a flo, clo hodc brom.

Trir khi c6 quy dinh khéc, gbe tiy y dugc thé c6 thé duge thé mot hogc nhiéu
14n, trong d6 cac phan tir thay thé trong trudng hop thé nhiéu 14n c6 thé gidng hoic
khéc nhau.

Céac dinh nghia hodc giai thich cta cac gbc néu trén trong cac thuit ngit chung
hoic trong pham vi cac uu tién duge 4p dung cho san phdm cudi cling va tuong g ap
dung cho céac nguyén liéu ban dAu va cac chét trung gian. Cac dinh nghia vé cac gbc
ndy c6 thé két hop véi cac dinh nghia khac néu mudn, nghia 13 bao gdm céc ché pham
két hop nam giita c4c khoang dugc wu tién twong tng.

Duoc uu tién theo sang ché 1a viée sir dung cac hop chét ¢ cong thic (I) ma
chtra két hop ciia cac nghia duoc liét ké trén ddy lam phuong 4n duoc uu tién.

Duoc uu tién cu thé theo sang ché 13 viéc st dung céc hop chét ¢6 cong thire (T)
ma chira két hop clia cic nghia duoc liét ké trén ddy 1am phuong an dugc wu tién mot

cach cu the.

Puoc uu ti€n rat cu thé theo séng ché 1a viée str dung cac hop chét c6 cong thure
(I) ma chira két hop cta cdc nghia dugc liét ké trén ddy 1am phuong an duge uu tién

mot cach rat cu the.
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Nhin manh theo sang ché 13 viéc sir dung céc hop chét ¢ cong thirc (I) ma

chira két hop cta cac nghia dugc i€t ké trén ddy 1am phuong an dugc nh4n manh.

P3c biét nhan manh theo sang ché 1a viéc sir dung cac hgp chét c6 cong thuc (1)
ma chura két hop cila cac nghia dugc liét ké trén ddy 1am phuong 4n duge nhin manh
mot cach déc biét.

Tuy thudc vao ban chit cia cac phén tir thé, hop chit c6 cong thic (I) c6 thé &
dang chét ddng phan hinh hoc va/hozc chit dong phan quang hoat hogc hdn hop ddng
phén tuong tng theo cac thanh phan khéc nhau. Vi du, cac chét ddng phén l4p thé nay
1a chit ddng phén dbi anh, chit ddng phan khong d6i quang, chit ddng phén atrop
hoiic chit ddng phan di hinh. Do d6, sang ché bao gém ca cac chat ddng phan lap thé
tinh khiét va hdn hop bét ky ctia cac chit ddng phan nay.

Céc hop chit c6 cong thic (I) theo sang ché c6 thé thu duoc bang céc quy trinh

duoc thé hién trong céc so dd dudi day:

Quy trinh A
R1
| RZa
(A"),?S N
/R1 o l iz
3 = A
]2 /A“ NH, (A)=s ; )
Y RN/Z20 T NN
N A2 + R - I
| HO A= N a2
H a,
() (1 ()
1
A3 _S’R 3 ﬁ 1
g B A (s
R
RN S0 NA I o W
N A2 = Na A2 =
X
(\) (VD

1
3 ’R
.. A
> R N
D g /2 .
N A2 n=
R2b

U]
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MBbi gbc R!, R% R?, R3, Al, A%, A3, A* van c6 nghia néu trén, va X 1a halogen.
Budc a)

Céc hop chét c6 cong thic (IV) c6 thé dwoc didu ché theo cach twong tu nhu
quy trinh dugc mo ta trong US5576335 bang phan tmg gitta cac hop chét ¢6 cong thic

(IT) véi céc axit carboxylic ¢ cong thirc (IIT) v6i sy ¢6 mét cua chét 1am ngung tu.

Céc hop chat c¢6 cong thirc (IT) c6 ban trén thi trudng hodc 6 thé dugc didu ché
bing céc phuong phap da biét, vi du bing phuong phép tuong tw nhu cac quy trinh
dugc mo ta trong US2003/69257, W0O2006/65703 hoac WO 2015/121136.

Céc axit carboxylic c¢6 cong thirc (III) c¢6 ban trén thi truong hodc co thé dugc
diéu ché bang céc phuong phap di biét, vi du bang phuong phép tuong tu nhu cac quy
trinh duwoc moé tad trong US2010/234604, WO2012/61926 hodic Bioorganic and
Medicinal Chemistry Letters, 18 (2008), 5023-5026.

Phan tUng gifta cac hop chét ¢ cong thirc (I) véi céac axit carboxylic ¢ cong
thire (II1) co thé duoc thuc hién nguyén chét hodc trong dung méi, wru tién 1a thuc hién
phan ng nay trong dung mdi dugc chon tlr cdc dung mdi thong thuong ma tro trong
céc didu kién phan tmg phd bién. Puoc uu tién 14 cac ete, vi du diisopropyl ete,
dioxan, tetrahydrofuran, 1,2-dimetoxyetan; cac hydrocarbon dugc halogen héa, vi du
diclometan, cloroform, cacbon tetraclorua, 1,2-dicloetan hodc clobenzen; cac nitril, vi
du axetonitril hodc propionitril; cdc hydrocarbon thom, vi du toluen hodc xylen; cac
dung mdi phan cuc khong proton, vi du N,N-dimetylformamit hodc N-metylpyrolidon,
hodc cac hop chét nito, vi du pyridin.

Céc chit lam ngung tu thich hop la, vi du, cdc carbodiimit nhu 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (EDCI) hodc 1,3-
dixyclohexylcarbodiimit.

Phan Ung co thé dugc thuc hién trong diéu kién ap suét giam, & ap sult khi
quyén hodc trong didu kién ap sut tang va & nhiét d6 tir 0 dén 180°C; tt hon 1a phan
ung dugc thuc hién & ap sudt khi quyén va nhiét d6 nam trong khoang tur 20 dén
140°C.

Budce b)

Cac hop chét ¢ cong thie (V) c6 thé duoc diéu ché bang cach ngung tu cac
hop chét c6 cong thae (IV), vi du béng quy trinh tuong tu nhu cc quy trinh dugc md
ta trong W02012/86848.
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Viéc chuyén héa thanh cac hop chét ¢é cong thirc (V) cb thé dugc thuc hién
nguyén chit hoic trong dung méi, vu tién 1a thuc hién phan ng ndy trong dung moi
dugc chon tir cac dung méi théng thudng ma tro trong céc didu kién phan ung phd
bién. Puoc uu tién 1a cac ete, vi du diisopropyl ete, dioxan, tetrahydrofuran, 1,2-
dimetoxyetan, tert-butyl metyl ete; cac hydrocarbon dugc halogen hoéa, vi du
diclometan, cloroform, cacbon tetraclorua, 1,2-dicloetan hoac clobenzen; cac nitril, vi
du axetonitril hodc propionitril; cac hydrocarbon thom, vi du toluen hodc xylen; cac
dung m6i phén cuc khong proton, vi du N,N-dimetylformamit hodc N-metylpyrolidon,
hodc cac hop chét nito, vi du pyridin.

Phan tmg ¢6 thé dugce thuc hién véi sy ¢6 mit cia chat lam ngung ty, axit, bazo

hodc chét clo héa.

Vi du vé& cic chit 1am ngung tu thich hop 1a céc carbodiimit nhu 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (EDCI) hodc 1,3-
dixyclohexylcarbodiimit; cac anhydrit nhu anhydrit axetic, anhydrit trifloaxetic; hon
hop cua triphenylphosphin, bazo va cacbon tetraclorua, hodc hdn hop cula
triphenylphosphin va azo dieste, vi du axit dietylazodicarboxylic.

Vi du vé cac axit thich hop ma ¢ thé duoc str dung trong phan Ung duge mb ta
1a cac axit sulphonic nhu axit para-toluensulphonic; cdc axit carboxylic nhu axit

axetic, hodc cac axit polyphosphoric.

Vi du vé céc bazo thich hop 13 cac di vong nito nhu pyridin, picolin, 2,6-lutidin,
1,8-diazabixyclo[5.4.0]-7-undexen (DBU); cdc amin bac ba nhu trietylamin va N,N-
diisopropyletylamin; cac bazo vd co nhu kali phosphat, kali cacbonat va natri hydrua.

Vi du v& chét clo héa thich hop 14 phospho oxyclorua.

Phan ting cé thé duge thuc hién trong didu kién ap suét giam, & ap suét khi
quyén hoic trong diéu kién ap suét ting, va & nhiét do tir 0°C dén 200°C.

Budce ¢)

Cac hop chit c6 cong thirc (VI) c6 thé dugc diéu ché bang cach halogen héa
cac hop chét ¢ cong thic (V), vi du bing quy trinh twong tw nhu céc quy trinh dugc
mo ta trong US4801593. Vi du vé chét halogen héa thich hop 1a phospho oxyclorua.
Cac dung méi hodc cac chét pha logng hitu dung gdm tht ca cac dung méi hitu co tro,
vi du céc hydrocarbon béo hodc thom. Uu tién la sir dung toluen.
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Theo phuong 4n khac, nito (A! = N) trong ving 1an cén véi vi tri halogen hoa
ban diu duoc oxy hoa, vi du bing quy trinh twong tw nhu cac quy trinh dugc md ta
trong WO2008/112646. Vi du vé céc chit oxy héa thich hop 1i axit meta-
cloperbenzoic va hydro peroxit. Tot hon 14 phan ting dugc thuc hién trong dung méi
duge chon tir cac dung moéi thdng thudng ma tro trong céc diéu kién phan {mg phd
bién. Pugc uu tién 1a cac hydrocarbon dugc halogen hdéa nhu, vi du, diclometan,
cloroform, hodc céc este nhu etyl axetat. Phan ing halogen héa sau d6 dugc thuc hién
nhu duoc mé ta trén ddy st dung chét halogen hoa thich hop nhw, vi du, phospho

oxyclorua.
Budc d)

Viéc didu ché cac hop chit c6 cong thire (I) trong d6 R? 13 vong duogc lién két
thong qua nguyén tir nito ¢ thé duge thuc hién bing cac phuong phap da biét trong tai
liéu tham khao (xem, vi dy, Journal of Organic Chemistry (2010), 69, 5578), vi du véi
su ¢6 mit clha déng(I) iodua va cac chit hd tro phan Ung bazo, vi du frans-N,N‘-
dimetylxyclohexan-1,2-diamin va kali cacbonat, trong dung moéi hodc chét pha lodng
thich hgp. Céc dung moéi hodc cac chit pha lodng hiru dung gbm tit ca cic dung méi
hitu co tro, vi du c4c hydrocarbon béo hodc thom. Uu tién 1a st dung toluen. Hon nita,
viéc két hop co thé dién ra ma khong cé sy xuc tac kim loai véi sy c6 mat clia bazo
thich hop nhu, vi dy, kali cacbonat hodc xesi cacbonat trong dung mdi hodc chét pha
logng thich hop. Céc dung mdi hodc céc chét pha lodng hiru dung gdm tit ca cac dung
mdi hitu co tro, vi du cac hydrocarbon béo hodc thom. Uu tién & diy 1a sir dung

axetonitril hoac dimetylformamit.

Céc hop chét ¢ cong thirc (I) trong d6 R? 1a vong duoc lién két thong qua
nguyén tir cacbon ¢ thé dugc didu ché, vi du, tir cac hop chét c6 cong thire (VI) trong
d6 X tbt hon 14 halogen tir nhém gdm clo hodc brom, bing cac phuong phap thong
thuong da biét (xem Chem. Rev. 1995, 95, 2457-2483; Tetrahedron 2002, 58, 9633-
9695; Metal-Catalyzed Cross-Coupling Reactions (eds.: A. de Meijere, F. Diederich),
2Md ed., Wiley-VCH, Weinheim, 2004).

Vi du, cdc hop chét c6 cong thirc (VI) trong d6 X t5t hon 14 clo hodc brom c6
thé duoc phan tng véi cc axit arylboronic thich hop hodc céc este ctia ching béng céc
phuong phap da biét (xem WO02010071819) véi su c6 mit cua céc chat xuc tac thich
hop tir nhom céc mudi ctia kim loai chuyén tiép @& tao ra cac hop chit ¢6 cong thirc
@). Vi du vé céac chét xtc tac két hop duoc uu tién gdm cac chét xuc tic paladi nhu
[1,1'-bis{diphenylphosphino)feroxen]diclopaladi(Il) hodc tetrakis(triphenylphosphin)-
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paladi. Cac chit hd trg phan (ng bazo thich hop duoc sir dung & tién hanh cac quy

trinh nay t6t hon 14 c4c cacbonat cuia natri hozc kali.

Mot sb trong sb cac axit (hetero)arylboronic hodc céc este cia axit
(hetero)arylboronic cAn thiét 12 da biét va/hodc c6 thé mua trén thi truomg, vi du dugce
didu ché bang cac phuong phip néi chung da biét (xem Boronic Acids (eds.: D. G.
Hall), 2nd ed., Wiley-VCH, Weinheim, 2011).

Quy trinh B
3 /R1 3
—_ 3 /
RH4 A' NH, (»:\) =S X (A")n=S
N
2a z 2
I HO A= X A A=
H

() (i) V)
Céac gbc R!, R% R3, Al, A%, A3, A* va n c¢6 nghia néu trén.

Theo phuong an khac cua sang ché, cac hop chét c6 cong thirc (V) c6 thé duoc
didu ché trong quy trinh mot giai doan bang cach cho cac hop chét c6 cong thirc (1)
phan tmg véi cac hop chét ¢6 cong thire (IIT) véi su ¢6 mit cha chét 1am ngung tu.

Viéc chuyén héa thanh céc hop chét c6 cong thitc (V) 6 thé duge thyc hién
nguyén chét hodc trong dung mdi, wu tién 1a thyc hién phan (mg nay trong dung moi
duoc chon tir cdc dung mdi thong thuong ma tro trong cac didu kién phan tmg phd
bién. Pugc wu tién 1a cac ete, vi du diisopropyl ete, dioxan, tetrahydrofuran, 1,2-
dimetoxyetan, tert-butyl metyl ete; cac hydrocarbon dugc halogen hda, vi du
diclometan, cloroform, cacbon tetraclorua, 1,2-dicloetan hodc clobenzen; cic rugu nhu
metanol, etanol hodc isopropanol; céc nitril, vi du axetonitril hodc propionitril; cac
hydrocarbon thom, vi du toluen hodc xylen; cac dung mdi phén cuc khong proton, vi
du N,N-dimetylformamit hoic N-metylpyrolidon, hodc cac hop chit nito, vi du
pyridin.

Vi du vé cac chit 1am ngung tu thich hgp la c4c carbodiimit nhu 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (EDCI) hodc 1,3-
dixyclohexylcarbodiimit; cac anhydrit nhu anhydrit axetic, anhydrit trifloaxetic; hdn
hop cta triphenylphosphin, bazo va cacbon tetraclorua, hodac hdn hop cua

triphenylphosphin va azo dieste, vi du axit dietylazodicarboxylic.
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Phan g c¢6 thé dugc thue hién véi sy c6 mét cuia axit hodc bazo.

Vi du vé axit ma c6 thé duoc st dung trong phan ng dwgc md ta 1 cic axit
sulphonic nhu axit metansulphonic hodc axit para-toluensulphonic; céc axit carboxylic

nhu axit axetic, hodc cac axit polyphosphoric.

Vi du vé céc bazo thich hop 14 cac di vong nito nhu pyridin, picolin, 2,6-lutidin,
1,8-diazabixyclo[5.4.0]-7-undexen (DBU); cac amin béc ba nhu trietylamin va N,N-
diisopropyletylamin; cac bazo v co nhu kali phosphat, kali cacbonat va natri hydrua.

Phan tng co thé duoc thuc hién véi su c6 mit clia chét xuc tac thich hop, vidu
1-hydroxybenzotriazol.

Phan ting c¢6 thé duoc thyc hién trong diéu kién ap sudt giam, & &p suat khi
quyén hoic trong diéu kién 4p suét ting, va & nhiét d6 tir 0°C dén 200°C.

Viéc chuyén héa tiép céc hop chét c6 cong thirc (V) thanh cac hop chét ¢ cong
thire (I) duoc thyc hién twong tir nhu quy trinh A.
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Quy trinh C
3 4 X1
R\r/Al NH, / \ 2 )
N2 4+ Hooc . R® ——
| A
H X
(1 (Vi)
R1
x\ R1-SH S/
3 4 - 3 AL
b RA_AN_N RN A N
) D i g /2 YJ:\ / N
N A2 A= NS A2 W=
c)
X X
(IX) X
)
R o, R
U RA__A o
R A N N
d e) z
) Dl g W2 Yv\[\ I\ _gn
N\ Az Ai— N\ Az Al—
X X
(Xn) (xu)

0,/

N\

R1
3 4 OI’S
R N
_g)__). \r/A | \ / \ R2a
N AZ A=
R2b

(U]
Chc gbc R1, R% R? R3, A, A2, A® va A* c6 nghia néu trén va X' va X 1a halogen.
Budce a)

Céc hop chét c6 cong thie (VIII) cb thd duge diéu ché theo cach tuong ty nhu
quy trinh duoe md ta trong US5576335 bing phan tng gitta cac hop chét c6 cong thie
(IT) véi axit carboxylic ¢é cong thirc (VII) v6i sy c6 mét cua chit 1am ngung tu hozc
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bazo.

Céc hop chat c6 cong thirc (I) c6 béan trén thi truong hodc ¢6 thé duge diéu ché
bing cic phuong phép da biét, vi du bang phuong phap twong tu nhu cic quy trinh
duoc md ta trong US2003/69257, WO2006/65703 hoac WO 2015/121136.

Céc axit carboxylic ¢6 cong thirc (VII) c6 ban trén thi trudng hodc co6 thé duogc
didu ché bang cac phuong phép da biét, vi du bang phuong phap twong ty nhu cac quy
trinh duoc mod tad trong US2010/234604, WO02012/61926 hoic Bioorganic and
Medicinal Chemistry Letters, 18 (2008), 5023-5026.

Phén tng gifta céc hop chét c6 cong thie (I) véi céc axit carboxylic c6 cong
thirc (VII) c6 thé dugc thuc hién nguyén chét hoac trong dung moi, vu tién 1a thuc
hién phan mg nay trong dung mdi dugc chon tir cac dung moi thong thudng ma tro
trong céc diéu kién phan tmg phd bién. Pugc uu tién 1a céc ete, vi du diisopropyl ete,
dioxan, tetrahydrofuran, 1,2-dimetoxyetan; cac hydrocarbon dugc halogen hda, vi du
diclometan, cloroform, cacbon tetraclorua, 1,2-dicloetan hodc clobenzen; céc nitril, vi
du axetonitril hodc propionitril; cac hydrocarbon thom, vi du toluen hodc xylen; cac
dung moi phan cyc khong proton, vi du N,N-dimetylformamit hodc N-metylpyrolidon,
hoic cac hop chét nito, vi du pyridin.

Cac chét lam ngung tu thich hop 1a, vi du, cac carbodiimit nhu 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (EDCI) hodc 1,3-
dixyclohexylcarbodiimit.

Céc bazo thich hop 1a cac bazo vd co ma thuong duoc sit dung trong cac phan
tng ndy. Uu tién 1a sir dung céc bazo duogc chon, vi dy, tir nhom gém cac axetat, cac
phosphat, cac cacbonat va cac hydrocacbonat ctia cac kim loai kiém hoic céc kim loai
kidm thd. Puoc uu tién cu thé 13 natri axetat, natri phosphat, kali phosphat, xesi

cacbonat, natri cacbonat, kali cacbonat, natri hydrocacbonat, kali hydrocacbonat.

Phan Ung cé thé dugc thuc hién trong diéu kién ap sut giam, & ap sult khi
quyén hoic trong diéu kién ap suét ting va ¢ nhiét d6 tir 0 dén 180°C; t5t hon 14 phan
tmg duoc thuc hién & 4p sudt khi quyén va nhiét 6 nim trong khoang tir 20 dén
140°C.

Budc b)

Céc hop chit cé cong thirc (IX) ¢ thd dugc didu ché bing cach ngung tu cic
hop chét trung gian cé cdng thie (VIID), vi du bang quy trinh twong tu nhu cac quy
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trinh dugc mo ta trong WO2012/86848.

Viéc chuyén héa thanh cac hop chét c¢6 cong thirc (IX) ¢6 thé dugc thuc hién
nguyén chit hoic trong dung mdi, wu tién 13 thyc hién phan tng niy trong dung méi
duoc chon tir céc dung mdi thong thudng ma tro trong cic diéu kién phan tmg phd
bién. Puoc wu tién 1a céc ete, vi du diisopropyl ete, dioxan, tetrahydrofuran, 1,2-
dimetoxyetan, tert-butyl metyl ete; cac hydrocarbon dugc halogen héa, vi du
diclometan, cloroform, cacbon tetraclorua, 1,2-dicloetan hoac clobenzen; céc nitril, vi
du axetonitril hodc propionitril; cac hydrocarbon thom, vi du toluen hodc xylen; cac
dung mdi phan cuc khong proton, vi du N,N-dimetylformamit hodc N-metylpyrolidon,
hoidc cac hop chét nito, vi du pyridin.

Phan tng cd thé duge thuc hién véi su c6 mét ctia chat lam ngung tu, axit, bazo

hodc chét clo héa.

Vi du v& cac chit 1am ngung tu thich hop la cic carbodiimit nhu 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (EDCI) hodc 1,3-
dixyclohexylcarbodiimit; cic anhydrit nhu anhydrit axetic, anhydrit trifloaxetic; hdn
hop cua triphenylphosphin, bazo va cacbon tetraclorua, hodc hén hop cua
triphenylphosphin va azo dieste, vi du axit dietylazodicarboxylic.

Vi du v& céc axit thich hop ma c6 thé duoc sir dung trong phan tng duge mo ta
1a cac axit sulphonic nhu axit para-toluensulphonic; céc axit carboxylic nhu axit
axetic, hodc cac axit polyphosphoric.

Vi du v& céc bazo thich hop 14 cc di vong nito nhu pyridin, picolin, 2,6-lutidin,
1,8-diazabixyclo[5.4.0]-7-undexen (DBU); cac amin bac ba nhu trietylamin va N,N-
diisopropyletylamin; cac bazo v6 co nhu kali phosphat, kali cacbonat va natri hydrua.

Vi du vé chit clo héa thich hop 13 phospho oxyclorua.

Phan tng c6 thé duoc thyuc hién trong didu kién 4p sudt giam, & 4p suét khi

quyén hodc trong diéu kién ap suét tang, va ¢ nhiét do tir 0°C dén 200°C.
Budc ¢)

Céc hop chit c6 cong thirc (XI) c6 thé dugc diéu ché bing cach cho cac hop
chét c6 cong thirc (IX) phan tmg véi cac hop chét c6 cong thirc (X) voi sy c6 mit cha
bazo.

Cac din xuit mercaptan c6 cong thic (X), vi du metyl mercaptan, etyl
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mercaptan hodc isopropyl mercaptan, hodc cé ban trén thi trudng hodc c6 thé duoc
diéu ché bing cac phuong phap da biét, vi du theo cc quy trinh tuong tu nhu céc quy
trinh dugc md ta trong US2006/25633, US2006/111591, US2820062, Chemical
Communications, 13 (2000), 1163-1164 hodc Journal of the American Chemical
Society, 44 (1922), p. 1329.

Viéc chuyén héa thanh cac hop chit c6 cong thic (XI) c6 thé duoce thuc hién
nguyén chit hoic trong dung mdi, ru tién 1a thyc hién phan tng ndy trong dung moi
duoc chon tir cac dung mdi théng thudng ma tro trong cac didu kién phan tmg phd
bién. Pugc uwu tién 1a cac ete, vi du diisopropyl ete, dioxan, tetrahydrofuran, 1,2-
dimetoxyetan, tert-butyl metyl ete; céc nitril, vi du axetonitril hodc propionitril; cac
hydrocarbon thom, vi du toluen hodc xylen; cac dung moéi phan cuc khoéng proton, vi
du N,N-dimetylformamit, N-metylpyrolidon hodc dimetyl sulphoxit.

Vi du vé cac bazo thich hgp 1a cac bazo v6 co tir nhom goém céc axetat, cac
phosphat va céac cacbonat ctia cac kim loai kiém hodc céac kim loai ki€ém th6. Pugc wu
tién 1a xesi cacbonat, natri cacbonat va kali cacbonat. Cac bazo thich hop khac la céc

hydrua ctia kim loai kiém, vi du natri hydrua.

Phén g c6 thé duoc thuc hién trong didu kién ap suét giam, & ap suét khi
quyén hoic trong diéu kién ap suét tang, va & nhiét d6 tir 0°C dén 200°C.

Buéce d)

Cac hop chit c¢6 cong thirc (XII) c6 thé duoc diéu ché biang cach oxy héa cac
hop chét c6 cong thirc (XI). Phan tmg oxy héa thudng dugc thyc hién trong dung moi
duoc chon tir cac dung moi thong thuong ma tro trong cac didu kién phan {mg ph
bién. Puoc wu tién 14 cac hydrocarbon duge halogen hda, vi du diclometan, cloroform,
cacbon tetraclorua, 1,2-dicloetan hodc clobenzen; cac rugu nhu metanol hodc etanol;

axit formic, axit axetic, axit propionic hodc nudc.

Vi du vé cac chat oxy hoa thich hop 13 hydro peroxit, axit meta-cloperbenzoic

hoac natri periodat.

Phan Urng c6 thé duoc thuc hién trong diéu kién ap suét giam, & ap suét khi
quyén hoic trong diu kién 4p sut ting, va & nhiét 6 tir -20°C dén 120°C.

Budc e)

Céc hop chét c¢6 cong thire (XIII) cb th8 duoc diéu ché bang cach oxy héa céc
hop chét c¢6 cong thire (XII). Phén ung oxy hoéa nay thudng dugc thyc hién trong dung
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mdi. Puogc wu tién 13 cdc hydrocarbon dugce halogen hoa, vi du diclometan, cloroform,
cacbon tetraclorua, 1,2-dicloetan hodc clobenzen; cac rugu nhu metanol hodc etanol;

axit formic, axit axetic, axit propionic hodc nudc.

Vi du vé cac chit oxy héa thich hop 1a hydro peroxit, axit meta-cloperbenzoic

va axit meta-cloperbenzoic.

Phan tng c6 thé duoc thuc hién trong didu kién 4p sult giam, & ap sut khi
quyén hodc trong diéu kién ap suét tang, va ¢ nhiét do tr -20°C dén 120°C.

Budc f)

Céc hop chat c6 cong thire (XIII) ciing cb thé duoc didu ché theo céc quy trinh
mdt budc bing cach oxy héa cac hop chét ¢ cong thire (XI). Phan ng oxy héa nay
thudng duge thue hién trong dung méi. Puge uu tién 1a cac hydrocarbon duge halogen
hoa, vi du diclometan, cloroform, cacbon tetraclorua, 1,2-dicloetan hodc clobenzen;

c4c ruou nhu metanol hodc etanol; axit formic, axit axetic, axit propionic hodc nudc.

Vi du v& céc chit oxy héa thich hop 13 hydro peroxit, axit meta-cloperbenzoic

va axit meta-cloperbenzoic.

Phan ting c6 thd duoc thuc hién trong diéu kién 4p suit giam, & 4p sudt khi
quyén hodc trong diu kién ap sudt ting, va & nhiét d6 tir -20°C dén 120°C.

Budce g)

Viéc chuyén héa tiép céc hop chit c6 cong thire (XIIT) thanh c4c hop chét c6
cong thire (I) duge thuc hién tuong tu nhu quy trinh A, budc d).

Céc hop chét c6 cong thie (XI) va (XII) cé thé dugc chuyén hoéa theo cach
tuwong tu nhu quy trinh A, budce d) thanh céc hop chét c6 cong thic (I).
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Quy trinh D
1
Sﬁ1 S/R Sﬁ1
7\ N i S WY
N= R N= R N\ g2
A= A= o A=
X X
(XIV) (XV) (XV1)
e)
I
/R1 o ﬁ1 Rv“ NH
0=s 0=§ ) NJ "
d
c) HO, 7\ e ) HO 7\ o ) |!|
(o) A= le) A=
X X 1
(XVI) (Xvil) sﬁ
R3 )4 N
s e RA_AL_NH Y [ > M=
Rﬁ//o‘ NH, U 2 NS A2 =
9) NJAz h) NS ?2 (X1) X
(1) |!| a H
R QR
. . 0=s . 0=s
R A N R N
Y | \ / \ R2a W//Al \ / \ RZa
Na A2 W= N& A2 W=
X X
(Xil) (xim)

Céac gbc R, R%, R3, Al, A2, A3, A* va n c6 nghia néu trén va X la halogen.
Budc a)

Céc hop chét c6 cong thirc (XV) cb thé dugc diéu ché bang cach halogen héa
céc hop chét ¢6 cong thie (XIV), vi du bang quy trinh trong tw nhu quy trinh duge mo
ta trong W02002007673. Vi du vé chét halogen héa thich hop 14 N-bromosucxinimit

v&i su ¢6 mit ctia chat khoi dau goe hodc trong dicu kién chiéu xa UV.

Chit khéi ddu gbec duge sir dung thuong 1a azobisisobutyronitril, dibenzoyl
peroxit hodc tert-butyl hydroperoxit.

Phan rng halogen hda thudng dugc thuc hién trong dung mdi duogc chon tir cac
dung mdi théng thudng ma tro trong cac diéu kién phan tng phd bién. Puogc wu tién 14
st dung céc alkan dugc halogen hdéa nhu cacbon tetraclorua, triclometan hodc
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diclometan; cac nitril nhu axetonitril — cd dudi dang hdn hop véi nuéc — hodc cac

dung méi phan cuc khdng proton nhu, vi du, N,N-dimetylformamit.

Céc hop chat c6 cong thire (XIV) ¢6 béan trén thi trudng hodc ¢6 thé duge didu
ché bang cac phuong phép da biét, vi du bing phwong phap tuong tu nhu céc quy trinh
dugc md ta trong US2007/3539, W02014/104407 hodc W02014/10990.

Phan ung c6 thé duoc thuc hién trong didu kién 4p suét giam, & ap suét khi
quyén hoac trong diéu kién ap suét ting va & nhiét do tir -35 dén 180°C; tét hon 1a
phan tng duoc thuc hién & ap suét khi quyén va nhiét 46 nim trong khoang tir 0°C dén
20°C.

Budc b)

Céc hop chét ¢6 cong thitc (XVI) c6 thé duge diéu ché bing céch phan cét thuy
phan c4c hop chét c6 cong thirc (XV). Phan ung thuy phan thuong duge thyc hién
trong cac didu kién chira nudc trong mdi trudng cé tinh axit, vi du theo cach twong tu
nhu quy trinh dugc m6 ta trong US6610853, hodc trong méi trudng kiém, vi du theo
cach twong tu nhu quy trinh dugc md ta trong W0O2009/155156.

Phan Ung cé thé dugc thuc hién trong didu kién ap sudt giam, & ap suét khi
quyén hodc trong diéu kién ap suét ting, va & nhiét d6 tir -20°C dén 140°C.

Budc ¢)

Céc hop chét c6 cong thirc (XVII) c¢6 thé duge didu ché bang céch oxy hoa cac
hop chit c¢6 cong thire (XVI). Phan ung oxy héa thuong dugc thuc hién trong dung
mdi duge chon tir cdec dung moi théng thuong ma tro trong cac didu kién phéan tng phd
bién. Pugc wu tién 13 cac hydrocarbon dugc halogen hoéa, vi du diclometan, cloroform,
cacbon tetraclorua, 1,2-dicloetan hodc clobenzen; cic rugu nhu metanol hodc etanol;

axit formic, axit axetic, axit propionic hodc nudc.

Vi du v& cac chit oxy hoa thich hop 13 hydro peroxit, axit meta-cloperbenzoic

hodc natri periodat.

Phén tmg c6 thé duge thyc hién trong didu kién &p suét giam, & 4p sudt khi
quyén hoic trong didu kién 4p suét ting, va & nhiét do tir -20°C dén 120°C.

Buéc d)

Céc hop chét c6 cong thirc (XVIII) ¢6 th8 duge didu ché bang cach oxy héa cac
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hop chét ¢6 cong thirc (XVII). Phan tng oxy héa nay thudong dugc thyc hién trong
dung mdi. Puge vu tién la cac hydrocarbon dugc halogen hda, vi du diclometan,
cloroform, cacbon tetraclorua, 1,2-dicloetan hodc clobenzen; céc rugu nhu metanol

hoic etanol; axit formic, axit axetic, axit propionic hodc nudec.

Vi du vé& cac chit oxy hoa thich hop 14 hydro peroxit, axit meta-cloperbenzoic

va axit meta-cloperbenzoic.

Phén tmg c6 thé dugc thuc hién trong diéu kién ap sudt giam, & 4p sudt khi
quyén hoic trong diéu kién ap suit ting, va & nhiét do tir -20°C dén 120°C.

Budc e)

Cac hop chit ¢ cong thire (XVIII) ciing c6 thé dwoc didu ché theo cac quy
trinh mot budc bing cach oxy héa cac hop chit c6 cong thire (XVI). Phan tmg oxy héa
nay thudng dugce thuc hién trong dung méi. Pugc uu tién 1a cdc hydrocarbon dugc
halogen hoa, vi du diclometan, cloroform, cacbon tetraclorua, 1,2-dicloetan hodc
clobenzen; cic rugu nhu metanol hodc etanol; axit formic, axit axetic, axit propionic

hodc nudec.

Vi du vé céc chit oxy héa thich hop 1 hydro peroxit, axit meta-cloperbenzoic

va axit meta-cloperbenzoic.

Phan tmg c¢6 thd duoc thuc hién trong diu kién 4p sudt giam, & 4p sudt khi
quyén hoic trong diéu kién 4p suat ting, va & nhiét do tir -20°C dén 120°C.

Budc f)

Céc hop chit c6 cong thirc (XI) c6 thé duoc diéu ché theo quy trinh mdt budc
bang cach cho céc hop chét ¢ cong thirc (I) phan &g véi cac hop chét c6 cong thirc

(XVI) v6i su cd mit cua chét lam ngung tu.

Viéc chuyén héa thanh cac hop chit c¢6 cong thire (XI) c6 thé duge thyuc hién
nguyén chét hogc trong dung méi, wu tién 1a thyc hién phan (ng nay trong dung moi
duoc chon tir cac dung moi thong thudong ma tro trong cac diéu kién phan tmg phd
bién. Puoc wu tién 1a cac ete, vi du diisopropyl ete, dioxan, tetrahydrofuran, 1,2-
dimetoxyetan, tert-butyl metyl ete; cac hydrocarbon dugc halogen hoa, vi du
diclometan, cloroform, cacbon tetraclorua, 1,2-dicloetan hodc clobenzen; cac rugu nhu
metanol, etanol ho#ic isopropanol; cac nitril, vi du axetonitril hodc propionitril; céac
hydrocarbon thom, vi du toluen hodc xylen; cdc dung mdi phén cuc khong proton, vi
du N,N-dimetylformamit hoic N-metylpyrolidon, hodc cac hop chéit nito, vi du
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pyridin.

Vi du v& céc chit 1am ngung tu thich hop 1a céc carbodiimit nhu 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (EDCI) hodc 1,3-
dixyclohexylcarbodiimit; cac anhydrit nhu anhydrit axetic, anhydrit trifloaxetic; hdn
hop cua triphenylphosphin, bazo va cacbon tetraclorua, hodc hén hop cla
triphenylphosphin va azo dieste, vi du axit dietylazodicarboxylic.

Phén tmg c6 thé duoc thuc hién véi sy c6 mat cua axit hodc bazo.

Vi du v& axit ma c6 thé dugc str dung trong phan ing dugc md ta la céc axit
sulphonic nhu axit metansulphonic hodc axit para-toluensulphonic; cac axit carboxylic

nhu axit axetic, hodc cac axit polyphosphoric.

Vi du vé céc bazo thich hop 13 cac di vong nito nhu pyridin, picolin, 2,6-lutidin,
1,8-diazabixyclo[5.4.0]-7-undexen (DBU); cic amin bdc ba nhu trietylamin va N,N-
diisopropyletylamin; cac bazo v6 co nhu kali phosphat, kali cacbonat va natri hydrua.

Phan ung cé thé dugc thuc hién véi su ¢6 mit cua chét xuc tac thich hop, vi du
1-hydroxybenzotriazol.

Phan tng ¢6 thé dugc thuc hién trong didu kién 4p suét giam, & ap sudt khi
quyén hoic trong diéu kién 4p suét ting, va & nhiét do tir 0°C dén 200°C.

Viéc chuyén hoa tiép cac hop chét c6 cong thirc (XI) thanh cac hop chét c6
cong thire (I) duge thyuc hién tuong tu nhu quy trinh C.

Buéce g)

Céc hop cht c6 cong thirc (XII) ¢6 thd duge diéu ché theo quy trinh mdt budc
bing cach cho cic hop chét c6 cong thire (I) phan ung véi cac hop chét ¢6 cong thirc
(XVII) v6i su ¢6 mit cua chét 1am ngung tu.

Viéc chuyén héa thanh cac hop chét c6 cong thirc (XII) c6 thé duoc thuc hién
nguyén chét hogc trong dung mdi, vu tién 14 thuc hién phan ng nay trong dung mdi
dugc chon tr cdc dung moi thdng thuong ma tro trong cac didu kién phéan tng phd
bién. Pugc wu tién 13 céac ete, vi du diisopropyl ete, dioxan, tetrahydrofuran, 1,2-
dimetoxyetan, tert-butyl metyl ete; cdc hydrocarbon dugc halogen héa, vi du
diclometan, cloroform, cacbon tetraclorua, 1,2-dicloetan hodc clobenzen; cac rugu nhu
metanol, etanol ho#c isopropanol; cac nitril, vi du axetonitril hodc propionitril; céc

hydrocarbon thom, vi du toluen hodc xylen; cidc dung moi phan cuc khong proton, vi
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du N,N-dimetylformamit hodc N-metylpyrolidon, hodc cic hop chét nito, vi du
pyridin.

Vi du v& céc chit 1am ngung tu thich hop 1 cic carbodiimit nhu 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (EDCI) hodc 1,3-
dixyclohexylcarbodiimit; cac anhydrit nhu anhydrit axetic, anhydrit trifloaxetic; hén
hop cua triphenylphosphin, bazo va cacbon tetraclorua, hodc hén hop cia
triphenylphosphin va azo dieste, vi du axit dietylazodicarboxylic.

Phan tmg c¢6 thé duge thuc hién v4i sy c6 mat cua axit hodc bazo.

Vi du vé axit ma c6 thé duoc sir dung trong phan tng dugc md ta 1 cic axit
sulphonic nhu axit metansulphonic hodc axit para-toluensulphonic; cac axit carboxylic

nhu axit axetic, hodc cac axit polyphosphoric.

Vi du v& céc bazo thich hop 13 cac di vong nito nhu pyridin, picolin, 2,6-lutidin,
1,8-diazabixyclo[5.4.0]-7-undexen (DBU); cac amin bic ba nhu trietylamin va N,N-
diisopropyletylamin; c4c bazo v6 co nhu kali phosphat, kali cacbonat va natri hydrua.

Phan ing c6 thé duoc thyc hién véi su c6 mit cia chét xtc tac thich hop, vi du
1-hydroxybenzotriazol.

Phan tng cé thé duoc thuc hién trong diéu kién ap sudt gidm, O ap suét khi
quyén hoic trong diéu kién 4p suét ting, va & nhiét do tir 0°C dén 200°C.

Viée chuyén héa tiép cac hop chit c6 cong thire (XII) thanh céc hop chit c6
cong thirc (I) dugc thuc hién tuong tw nhu quy trinh C.

Buéc h)

Céc hop chét ¢ cong thirc (XIIT) c6 thé dugc diéu ché theo quy trinh mot budc
bing cach cho céc hop chét ¢6 cong thirc (IT) phan tng véi cac hop chét c6 cong thirc
(XVIII) véi sy c6 mat cua chét 1am ngung tu.

Viéc chuyén héa thanh cac hop chét ¢6 cong thitc (XIII) c6 thé duge thyc hién
nguyén chit hodc trong dung mdi, vu tién 13 thyc hién phan Gmg ndy trong dung moi
duoc chon tr cdc dung mdi thong thuong ma tro trong cic diéu kién phan tmg phd
bién. Pugc wu tién 1a cac ete, vi du diisopropyl ete, dioxan, tetrahydrofuran, 1,2-
dimetoxyetan, tert-butyl metyl ete; cac hydrocarbon dugc halogen hoéa, vi du
diclometan, cloroform, cacbon tetraclorua, 1,2-dicloetan hodc clobenzen; céc rugu nhu

metanol, etanol ho#c isopropanol; céc nitril, vi du axetonitril hodc propionitril; cac
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hydrocarbon thom, vi du toluen hodc xylen; cdc dung m6i phan cuc khong proton, vi
du N,N-dimetylformamit hodc N-metylpyrolidon, hodc cic hop chit nito, vi du
pyridin.

Vi du vé& céc chit 1am ngung tu thich hop 1a céc carbodiimit nhu 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (EDCI) hodc 1,3-
dixyclohexylcarbodiimit; cac anhydrit nhu anhydrit axetic, anhydrit trifloaxetic; hén
hop cua triphenylphosphin, bazo va cacbon tetraclorua, hodc hdn hop cula
triphenylphosphin va azo dieste, vi du axit dietylazodicarboxylic.

Phan g c6 thé dugc thyc hién véi sy c6 mat cuia axit hodc bazo.

Vi du v& axit ma c6 thé duoc st dung trong phan tng dugc md ta 1a céc axit
sulphonic nhu axit metansulphonic hodc axit para-toluensulphonic; cac axit carboxylic

nhu axit axetic, hodc cac axit polyphosphoric.

Vi du vé céc bazo thich hop 1a cac di vong nito nhu pyridin, picolin, 2,6-lutidin,
1,8-diazabixyclo[5.4.0]-7-undexen (DBU); cic amin béc ba nhu trietylamin va N,N-
diisopropyletylamin; cic bazo v6 co nhu kali phosphat, kali cacbonat va natri hydrua.

Phan Ung co thé duoc thuc hién voi su c6 mit cia chét xuc tac thich hop, vi du

1-hydroxybenzotriazol.

Phan ng c6 thé dugc thuc hién trong diéu kién ap suét giam, & ap suit khi
quyén hodc trong diéu kién 4p suét ting, va & nhiét do tir 0°C dén 200°C.

Viée chuyén hoa tiép cac hop chét ¢6 cong thire (XIIT) thanh cic hop chét ¢6
cong thirc (I) dugc thuc hién twong ty nhu quy trinh C.
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Quy trinh E
o\\ /CI o ,R1
N= / \ RZa ;3)_» N= / \ R2a _b)_> N= / \ Rza
- 1_ A1— —
A A
X X X
(XIX) (XX) (XXI)
R
W/
0=S
©) o
PR / \ R2a
HO A=
X
(XVII)

Céc gbe R!, R? va A! c6 nghia néu trén va X 14 halogen.
Budc a)

Céc hop chét c6 cong thic (XX) ¢b thé dugc diéu ché bang cach chuyén hoéa
céc hop cht c6 cong thire (XIX) véi sy trg gitp cta nitrit thanh mudi diazoni va cho
mudi ndy phan tmg véi luu huynh dioxit véi su ¢ mit cua mudi ddng(I)- hoic
dbng(I), vi du bang cach tuong ty nhu cac quy trinh dugc md td trong
W02009/141305 hoac WO2012/139775.

Sy tao thanh mudi diazoni thudng dién ra trong dung dich axit clohydric hodc
axit axetic manh — thudng duéi dang hdn hop véi axetonitril.

Puoc uu tién d& sir dung 1am ngudn nitrit 12 natri nitrit hogic fert-butyl nitrit.

Thong thuong, luu huynh dioxit dugc nap vao dung dich phan Umg duoi dang
khi. Cling c6 thé str dung dung dich Iuu huynh dioxit bdo hoa trong nude.

Trong hau hét céc truong hop, cac mudi ddng duoc st dung 1a ddng(T) clorua,
ddng(T) bromua, ddng(IT) clorua hoic d6ng(IT) bromua.

Céc hop chit c6 cong thitc (XIX) 6 ban trén thi trudmg hodc ¢6 thé dugc diéu
ché bang cac phuong phap da biét, vi du bing phuong phap twong ty nhu cdc quy trinh
dugc md ta trong W0O2006135993.

Phan tmg ¢6 thé duge thyc hién trong didu kién 4p suét giam, & ap sudt khi

quyén hogc trong didu kién ép sudt ting, va & nhiét o tir -10°C dén 20°C.

-55-



27512

Bude b)

Céc hop chit c6 cong thire (XXI) ¢6 thé duoc tao ra tir cac hop chit c6 cong
thirc (XX) bing cach khir sulphinat va sau d6 phan tng véi chit 4i dién to, vi du bang
quy trinh twong tw nhu quy trinh dugc md ta trong J. Org. Chem. 1991, 56, 4974 hoac
W02010/55005. Chat khir dugc sir dung 14 natri sulphit. Trong hau hét cic trudng
hop, cac chit 4i dién tir duge st dung 1a céc alkyl halogenua hodc céc axit carboxylic
dugc halogen hda & vi tri alpha. Cac phan ing nay thudng duge thuc hién trong cac
dung dich kiém chira nué6c, cac dung dich kiém nay cfing c6 thé sir dung dudi dang
hdn hop véi céc ete c6 diém sbi cao, nhu dioxan. Bazo vo co dugc st dung 13 natri

hydroxit hodc natri bicacbonat.

Phan tng c6 thd duoc thyc hién trong diéu kién &p sult giam, & ap suat khi
quyén hozc trong ¢iéu kién &p suit ting, va ¢ nhiét do tir 20°C dén 100°C.

Budc ¢)

Céc hop chét c6 cong thirc (XVIII) c6 thé duge didu ché bang cach phan cat
thily phan céac hop chét c6 cong thirc (XXI). Phan ung thuy phén thudong duge thuc
hién trong cac diéu kién chira nudc trong méi trudng cé tinh axit, vi du theo cach
tuong tu nhu quy trinh duge mé ta trong US6610853, hodc trong mdi trudong kiém, vi
du theo céch tuong ty nhu quy trinh dugc mo ta trong WO2009/155156.

Phan tng c6 thé duoc thuc hién trong didu kién 4p suét giam, & ap sudt khi

quyén hoic trong diéu kién ap suét ting, va & nhiét db tir -20°C dén 140°C.

Vide chuyén héa tiép cac hop chit ¢6 cong thirc (X VIIT) thinh céc hop chét c6
cong thirc (I) duge thuc hién twong ty nhu quy trinh D.

Sang ché con d& xuét cac hop chit c6 cong thire (IX):

trong do

R2 R3, AL, A2 va A* c6 nghia néu trén (t6t hon 13, A! 13 nito, A? 1a N-metyl, A* 1a =C-
H) va X! va X? 1a halogen (tét hon 1a flo, clo, brom, iot, dédc biét t5t hon 1a clo hoic
flo).
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Sang ché con d& xuét cc hop chét c6 cong thire (XI):

R1
S/
R:'\%4 N
J Rza
AL A
1

trong do

RI, R% R3, Al, A? va A* ¢6 nghia néu trén (tdt hon 13, A! 13 nito, A? 1a N-metyl, A* 1a
=C-H) va X! 1a halogen (5t hon 14 flo, clo, brom, iot, dic biét tét hon 1a clo hogc flo).

Sang ché con dé xuét cac hop chit c6 cong thire (XII):

trong do

R!, R% R3, Al, A2 va A* c6 nghia néu trén (5t hon 13, A! 12 nito, A% 1a N-metyl, A* 1a
—C-H) va X! 1a halogen (tét hon 14 flo, clo, brom, iot, dic biét t5t hon 14 clo hogc flo).

Sang ché con dé xut cac hop chét c6 cong thire (XIII):

o, R
3 4 //S
R\K N (o]
2a
X1

trong d6

R!, R% R3, Al, A2 va A* c6 nghia néu trén (t5t hon 13, A! 13 nito, A% 1a N-metyl, A* 1a
—C-H) va X! 1 halogen (tét hon 1a flo, clo, brom, iot, d3c biét tot hon 1a clo hodc flo).

Céc phuong phap va stir dung

Sang ché ciing @& cip dén phuong phép phong trir dong vét gdy hai, trong do,
hop chét c6 cong thie (I) duge cho phép tac dong 1én dong vat gdy hai va/hodc moi
truomg séng cua chung. Viéc phong trir dong vat gy hai t6t hon dugc tién hanh trong

linh vuc nong va 1dm nghiép va trong linh vuc bao v¢ vat liéu. Tét hon 14 sang ché loai
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trlr phwong phap diéu tri ngoai khoa hoic bang thudc trén co thé ngudi hodc dong vat
va phuong phap chin doén dugc thuc hién trén co thé ngudi hodc dong vat.

Sang ché con dé cép dén viéc str dung hop chit c6 cong thic (I) 1am chét diét
sinh v4t gy hai, dic biét 1a 1am chit bao vé cdy trong.

Trong ngit canh cla sang ché, thuat ngit "chét diét sinh vat gy hai" cling lun
ludn bao ham thuit ngit "chat bao vé cdy trong”.

Céc hop chit c6 cong thic (I), c6 kha ning dung nap t6t trén thuc vat, khong
gdy doc déi véi dong vat mau néng va tuong thich t6t véi moi trudng, thich hop dé
bao vé thuc vat va cac co quan cua thuc véat chéng lai cac yéu t6 bat loi sinh hoc va phi
sinh hoc, dé lam tdng nang suét thu hoach, d& cai thién chét lugng cia vat li¢u sau thu
hoach va dé phong trir dong vat gay hai, nhét 14 con tring, nhén, giun sén, giun tron va
dong vAt thin mém, céc loai ndy thudng gip trong noéng nghiép, trong 1am vuon, trong
chan nubi, trong nudi trdng thily san, trong trdng rimg, trong cac khu vudn va co s&
giai tri, trong bdo v¢ san phém va vat liéu luu kho, va trong linh vuc v¢ sinh. Cac hgp
chét nay tdt hon dugc sir dung 1am chét diét sinh vat gdy hai. Cac hop chat nay c6 hoat
tinh chéng lai cac loai nhay cam va c6 tinh khang thudc théng thudng va con chdng lai
tht ca hodc mot sb giai doan phat trién. Cac sinh vat gy hai d& cép trén day bao gbm:

cac sinh vat gdy hai thudc nganh chan khép (Arthropoda), nhit 13 tr 16p nhén
(Arachnida), vi du Acarus spp., vi du Acarus siro, Aceria kuko, Aceria sheldoni,
Aculops spp., Aculus spp., vi du Aculus fockeui, Aculus schlechtendali, Amblyomma
spp., Amphitetranychus viennensis, Argas spp., Boophilus spp., Brevipalpus spp., vi du
Brevipalpus phoenicis, Bryobia graminum, Bryobia praetiosa, Centruroides spp.,
Chorioptes  spp., Dermanyssus gallinae, ~Dermatophagoides  pteronyssinus,
Dermatophagoides  farinae, Dermacentor spp., Eotetranychus spp., vi du
Eotetranychus hicoriae, Epitrimerus pyri, Eutetranychus spp., vi du Eutetranychus
banksi, Eriophyes spp., vi du Eriophyes pyri, Glycyphagus domesticus, Halotydeus
destructor, Hemitarsonemus spp-» vi du Hemitarsonemus latus
(=Polyphagotarsonemus latus), Hyalomma spp., Ixodes spp., Latrodectus spp.,
Loxosceles spp., Neutrombicula autumnalis, Nuphersa spp., Oligonychus spp., vi du
Oligonychus coniferarum, Oligonychus ilicis, Oligonychus indicus, Oligonychus
mangiferus, Oligonychus pratensis, Oligonychus punicae, Oligonychus yothersi,
Ornithodorus spp., Ornithonyssus spp., Panonychus spp., vi du Panonychus citri
(=Metatetranychus citri), Panonychus ulmi (=Metatetranychus ulmi), Phyllocoptruta
oleivora, Platytetranychus multidigituli, Polyphagotarsonemus latus, Psoroptes spp.,

Rhipicephalus  spp., Rhizoglyphus spp., Sarcoptes spp., Scorpio maurus,
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Steneotarsonemus spp., Steneotarsonemus spinki, Tarsonemus spp., vi du Tarsonemus
confusus, Tarsonemus pallidus, Tetranychus spp., vi du Tetranychus canadensis,
Tetranychus cinnabarinus, Tetranychus turkestani, Tetranychus urticae, Trombicula

alfreddugesi, Vaejovis spp., Vasates lycopersici,
thudc 16p chian mdi (Chilopoda), vi du Geophilus spp., Scutigera spp.;

thudc bd hodc 16p dudi bat (Collembola), vi du Onychiurus armatus; Sminthurus

viridis;
thudc 16p chén kép (Diplopoda), vi du Blaniulus guttulatus;

thudc 16p con trung (Insecta), vi du thudc b gian (Blattodea), vi du Blatta orientalis,
Blattella asahinai, Blattella germanica, Leucophaea maderae, Loboptera decipiens,
Neostylopyga rhombifolia, Panchlora spp., Parcoblatta spp., Periplaneta spp., vi du
Periplaneta americana, Periplaneta australasiae, Pycnoscelus surinamensis, Supella

longipalpa;

thudc bd canh cing (Coleoptera), vi du Acalymma vittatum, Acanthoscelides obtectus,
Adoretus spp., Aethina tumida, Agelastica alni, Agriotes spp., vi du Agriotes linneatus,
Agriotes mancus, Alphitobius diaperinus, Amphimallon solstitialis, Anobium
punctatum, Anoplophora spp., Anthonomus spp., vi du Anthonomus grandis,
Anthrenus spp., Apion spp., Apogonia spp., Atomaria spp., vi du Atomaria linearis,
Attagenus spp., Baris caerulescens, Bruchidius obtectus, Bruchus spp., vi du Bruchus
pisorum, Bruchus rufimanus, Cassida spp., Cerotoma trifurcata, Ceutorrhynchus spp.,
vi du Ceutorrhynchus assimilis, Ceutorrhynchus quadridens, Ceutorrhynchus rapae,
Chaetocnema spp., vi du Chaetocnema confinis, Chaetocnema denticulata,
Chaetocnema ectypa, Cleonus mendicus, Conoderus spp., Cosmopolites spp., vi du
Cosmopolites sordidus, Costelytra zealandica, Ctenicera spp., Curculio spp., vi du
Curculio caryae, Curculio caryatrypes, Curculio obtusus, Curculio sayi, Cryptolestes
ferrugineus, Cryptolestes pusillus, Cryptorhynchus lapathi, Cryptorhynchus
mangiferae, Cylindrocopturus spp., Cylindrocopturus adspersus, Cylindrocopturus
furnissi, Dermestes spp., Diabrotica spp., vi du Diabrotica balteata, Diabrotica
barberi, Diabrotica undecimpunctata howardi, Diabrotica undecimpunctata
undecimpunctata, Diabrotica virgifera virgifera, Diabrotica virgifera zeae,
Dichocrocis spp., Dicladispa armigera, Diloboderus spp., Epicaerus spp., Epilachna
spp., vi du Epilachna borealis, Epilachna varivestis, Epitrix spp., vi du Epitrix
cucumeris, Epitrix fuscula, Epitrix hirtipennis, Epitrix subcrinita, Epitrix tuberis,

Faustinus spp., Gibbium psylloides, Gnathocerus cornutus, Hellula undalis,
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Heteronychus arator, Heteronyx spp., Hylamorpha elegans, Hylotrupes bajulus,
Hypera postica, Hypomeces squamosus, Hypothenemus spp., vi du Hypothenemus
hampei, Hypothenemus obscurus, Hypothenemus pubescens, Lachnosterna
consanguinea, Lasioderma serricorne, Latheticus oryzae, Lathridius spp., Lema spp.,
Leptinotarsa decemlineata, Leucoptera spp., vi du Leucoptera coffeella, Lissorhoptrus
oryzophilus, Listronotus (= Hyperodes) spp., Lixus spp., Luperomorpha xanthodera,
Luperodes spp., Lyctus spp., Megascelis spp., Melanotus spp., vi du Melanotus
longulus oregonensis, Meligethes aeneus, Melolontha spp., vi du Melolontha
melolontha, Migdolus spp., Monochamus spp., Naupactus xanthographus, Necrobia
spp., Neogalerucella spp., Niptus hololeucus, Oryctes rhinoceros, Oryzaephilus
surinamensis, Oryzaphagus oryzae, Otiorhynchus spp., vi du Otiorhynchus
cribricollis,  Otiorhynchus  ligustici, — Otiorhynchus  ovatus,  Otiorhynchus
rugosostriarus, Otiorhynchus sulcatus, Oulema spp., Oulema oryzae, Oxycetonia
jucunda, Phaedon cochleariae, Phyllophaga spp., Phyllophaga helleri, Phyllotreta
spp., vi du Phyllotreta armoraciae, Phyllotreta pusilla, Phyllotreta ramosa,
Phyllotreta striolata, Popillia japonica, Premnotrypes spp., Prostephanus truncatus,
Psylliodes spp., vi du Psylliodes affinis, Psylliodes chrysocephala, Psylliodes
punctulata, Ptinus spp., Rhizobius ventralis, Rhizopertha dominica, Rhynchophorus
spp., Rhynchophorus ferrugineus, Rhynchophorus palmarum, Sinoxylon perforans,
Sitophilus spp., vi du Sitophilus granarius, Sitophilus linearis, Sitophilus oryzae,
Sitophilus zeamais, Sphenophorus spp., Stegobium paniceum, Sternechus spp., vi du
Sternechus paludatus, Symphyletes spp., Tanymecus spp., vi du Tanymecus dilaticollis,
Tanymecus  indicus, Tanymecus palliatus, Tenebrio molitor, T enebrioides
mauretanicus, Tribolium spp., vi du Tribolium audax, Tribolium castaneum, Tribolium
confusum, Trogoderma spp., Tychius spp., Xylotrechus spp., Zabrus spp., vi du Zabrus

tenebrioides;

thudc bd canh da (Dermaptera), vi du Anisolabis maritime, Forficula auricularia,

Labidura riparia;

thudc bo hai canh (Diptera), vi du Aedes spp., vi du Aedes aegypti, Aedes albopictus,
Aedes sticticus, Aedes vexans, Agromyza spp., vi du Agromyza frontella, Agromyza
parvicornis, Anastrepha spp., Anopheles spp., vi du Anopheles quadrimaculatus,
Anopheles gambiae, Asphondylia spp., Bactrocera spp., vi du Bactrocera cucurbitae,
Bactrocera dorsalis, Bactrocera oleae, Bibio hortulanus, Calliphora erythrocephala,
Calliphora vicina, Ceratitis capitata, Chironomus spp., Chrysomya spp., Chrysops
spp., Chrysozona pluvialis, Cochliomya spp., Contarinia spp., vi du Contarinia

johnsoni, Contarinia nasturtii, Contarinia pyrivora, Contarinia schulzi, Contarinia
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sorghicola, Contarinia tritici, Cordylobia anthropophaga, Cricotopus sylvestris, Culex
spp., vi du Culex pipiens, Culex quinquefasciatus, Culicoides spp., Culiseta spp.,
Cuterebra spp., Dacus oleae, Dasineura spp., vi du Dasineura brassicae, Delia spp.,
vi du Delia antiqua, Delia coarctata, Delia florilega, Delia platura, Delia radicum,
Dermatobia hominis, Drosophila spp., vi du Drosphila melanogaster, Drosophila
suzukii, Echinocnemus spp., Euleia heraclei, Fannia spp., Gasterophilus spp.,
Glossina spp., Haematopota spp., Hydrellia spp., Hydrellia griseola, Hylemya spp.,
Hippobosca spp., Hypoderma spp., Liriomyza spp., vi du Liriomyza brassicae,
Liriomyza huidobrensis, Liriomyza sativae, Lucilia spp., vi du Lucilia cuprina,
Lutzomyia spp., Mansonia spp., Musca spp., vi du Musca domestica, Musca domestica
vicina, Oestrus spp., Oscinella frit, Paratanytarsus spp., Paralauterborniella
subcincta, Pegomya spp., vi du Pegomya betae, Pegomya hyoscyami, Pegomya
rubivora, Phlebotomus spp., Phorbia spp., Phormia spp., Piophila casei, Platyparea
poeciloptera, Prodiplosis  spp., Psila rosae, Rhagoletis spp., vi du Rhagoletis
cingulata, Rhagoletis completa, Rhagoletis fausta, Rhagoletis indifferens, Rhagoletis
mendax, Rhagoletis pomonella, Sarcophaga spp., Simulium spp., vi du Simulium
meridionale, Stomoxys spp., Tabanus spp., Tetanops spp., Tipula spp., vi du Tipula

paludosa, Tipula simplex, Toxotrypana curvicauda,

thudc bo canh ntra (Hemiptera), vi du Acizzia acaciaebaileyanae, Acizzia dodonaeae,
Acizzia uncatoides, Acrida turrita, Acyrthosipon spp., vi du Acyrthosiphon pisum,
Acrogonia spp., Aeneolamia spp., Agonoscena spp., Aleurocanthus spp., Aleyrodes
proletella, Aleurolobus barodensis, Aleurothrixus floccosus, Allocaridara malayensis,
Amrasca spp., vi du Amrasca bigutulla, Amrasca devastans, Anuraphis cardui,
Aonidiella spp., vi du Aonidiella aurantii, Aonidiella citrina, Aonidiella inornata,
Aphanostigma piri, Aphis spp., vi du Aphis citricola, Aphis craccivora, Aphis fabae,
Aphis forbesi, Aphis glycines, Aphis gossypii, Aphis hederae, Aphis illinoisensis, Aphis
middletoni, Aphis nasturtii, Aphis nerii, Aphis pomi, Aphis spiraecola, Aphis
viburniphila, Arboridia apicalis, Arytainilla spp., Aspidiella spp., Aspidiotus spp., Vi
du Aspidiotus nerii, Atanus spp., Aulacorthum solani, Bemisia tabaci, Blastopsylla
occidentalis, Boreioglycaspis melaleucae, Brachycaudus helichrysi, Brachycolus spp.,
Brevicoryne brassicae, Cacopsylla spp., vi du Cacopsylla pyricola, Calligypona
marginata, Capulinia spp., Carneocephala fulgida, Ceratovacuna lanigera,
Cercopidae, Ceroplastes spp., Chaetosiphon fragaefolii, Chionaspis tegalensis,
Chlorita onukii, Chondracris rosea, Chromaphis juglandicola, Chrysomphalus
aonidum, Chrysomphalus ficus, Cicadulina mbila, Coccomytilus halli, Coccus spp., Vi
du Coccus hesperidum, Coccus longulus, Coccus pseudomagnoliarum, Coccus viridis,

Cryptomyzus ribis, Cryptoneossa spp., Ctenarytaina spp., Dalbulus spp., Dialeurodes
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chittendeni, Dialeurodes citri, Diaphorina citri, Diaspis spp., Diuraphis spp.,
Drosicha spp., Dysaphis spp., vi du Dysaphis apiifolia, Dysaphis plantaginea,
Dysaphis tulipae, Dysmicoccus spp., Empoasca spp., vi du Empoasca abrupta,
Empoasca fabae, Empoasca maligna, Empoasca solana, Empoasca stevensi,
Eriosoma spp., vi du Eriosoma americanum, Eriosoma lanigerum, Eriosoma pyricola,
Erythroneura spp., Eucalyptolyma spp., Euphyllura spp., Euscelis bilobatus, Ferrisia
spp., Fiorinia spp., Furcaspis oceanica, Geococcus coffeae, Glycaspis spp.,
Heteropsylla cubana, Heteropsylla spinulosa, Homalodisca coagulata, Hyalopterus
arundinis, Hyalopterus pruni, Icerya spp., vi du Icerya purchasi, Idiocerus spp.,
Idioscopus spp., Laodelphax striatellus, Lecanium spp., vi du Lecanium corni
(=Parthenolecanium corni), Lepidosaphes spp., vi du Lepidosaphes ulmi, Lipaphis
erysimi, Lopholeucaspis japonica, Lycorma delicatula, Macrosiphum spp., vi du
Macrosiphum euphorbiae, Macrosiphum lilii, Macrosiphum rosae, Macrosteles
facifrons, Mahanarva spp., Melanaphis sacchari, Metcalfiella spp., Metcalfa pruinosa,
Metopolophium dirhodum, Monellia costalis, Monelliopsis pecanis, Myzus spp., vi du
Myzus ascalonicus, Myzus cerasi, Myzus ligustri, Myzus ornatus, Myzus persicae,
Myzus nicotianae, Nasonovia ribisnigri, Neomaskellia spp., Nephotettix spp., vi du
Nephotettix cincticeps, Nephotettix nigropictus, Nettigoniclla spectra, Nilaparvata
lugens, Oncometopia spp., Orthezia praelonga, Oxya chinensis, Pachypsylla spp.,
Parabemisia myricae, Paratrioza spp., vi du Paratrioza cockerelli, Parlatoria spp.,
Pemphigus spp., vi du Pemphigus bursarius, Pemphigus populivenae, Peregrinus
maidis, Perkinsiella spp., Phenacoccus spp., vi du Phenacoccus madeirensis,
Phloeomyzus passerinii, Phorodon humuli, Phylloxera spp., vi du Phylloxera
devastatrix, Phylloxera notabilis, Pinnaspis aspidistrae, Planococcus spp., vi du
Planococcus  citri,  Prosopidopsylla  flava,  Protopulvinaria  pyriformis,
Pseudaulacaspis pentagona, Pseudococcus spp., vi du Pseudococcus calceolariae,
Pseudococcus comstocki, Pseudococcus longispinus, Pseudococcus maritimus,
Pseudococcus viburni, Psyllopsis spp., Psylla spp., vi du Psylla buxi, Psylla mali,
Psylla pyri, Pteromalus spp., Pulvinaria spp., Pyrilla spp., Quadraspidiotus spp., vi du
Quadraspidiotus juglansregiae, Quadraspidiotus ostreaeformis, Quadraspidiotus
perniciosus, Quesada gigas, Rastrococcus spp., Rhopalosiphum spp., vi du
Rhopalosiphum  maidis, Rhopalosiphum  oxyacanthae, Rhopalosiphum  padi,
Rhopalosiphum rufiabdominale, Saissetia spp., vi du Saissetia coffeae, Saissetia
miranda, Saissetia neglecta, Saissetia oleae, Scaphoideus titanus, Schizaphis
graminum, Selenaspidus articulatus, Sitobion avenae, Sogata spp., Sogatella furcifera,
Sogatodes spp., Stictocephala festina, Siphoninus phillyreae, Tenalaphara malayensis,
Tetragonocephela spp., Tinocallis caryaefoliae, Tomaspis spp., Toxoptera spp., vi du
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Toxoptera aurantii, Toxoptera citricidus, Trialeurodes vaporariorum, Trioza spp., Vi

du Trioza diospyri, Typhlocyba spp., Unaspis spp., Viteus vitifolii, Zygina spp.;

thuoc phan by canh khong déu (Heteroptera), vi du Aelia spp., Anasa tristis,
Antestiopsis spp., Boisea spp., Blissus spp., Calocoris spp., Campylomma livida,
Cavelerius spp., Cimex spp., vi du Cimex adjunctus, Cimex hemipterus, Cimex
lectularius, Cimex pilosellus, Collaria spp., Creontiades dilutus, Dasynus piperis,
Dichelops furcatus, Diconocoris hewetti, Dysdercus spp., Euschistus spp., vi du
Euschistus heros, Euschistus servus, Euschistus tristigmus, Euschistus variolarius,
Eurydema spp., Eurygaster spp., Halyomorpha halys, Heliopeltis spp., Horcias
nobilellus, Leptocorisa spp., Leptocorisa varicornis, Leptoglossus occidentalis,
Leptoglossus phyllopus, Lygocoris spp., vi du Lygocoris pabulinus, Lygus spp., vi du
Lygus elisus, Lygus hesperus, Lygus lineolaris, Macropes excavatus, Megacopta
cribraria, Miridae, Monalonion atratum, Nezara spp., vi du Nezara viridula, Nysius
spp., Oebalus spp., Pentomidae, Piesma quadrata, Piezodorus spp., vi du Piezodorus
guildinii, Psallus spp., Pseudacysta persea, Rhodnius spp., Sahlbergella singularis,

Scaptocoris castanea, Scotinophora spp., Stephanitis nashi, Tibraca spp., Triatoma

Spp-;

thudc bd canh mang (Hymenoptera), vi du Acromyrmex spp., Athalia spp., vi du
Athalia rosae, Atta spp., Camponotus spp., Dolichovespula spp., Diprion spp., vi du
Diprion similis, Hoplocampa spp., vi du Hoplocampa cookei, Hoplocampa testudinea,
Lasius spp., Linepithema humile, Monomorium pharaonis, Paratrechina spp.,
Paravespula spp., Plagiolepis spp., Sirex spp., Solenopsis invicta, Tapinoma spp.,
Technomyrmex albipes, Urocerus spp., Vespa spp., vi du Vespa crabro, Wasmannia

auropunctata, Xeris spp.;

thudc bd chan déu (Isopoda), vi du Armadillidium vulgare, Oniscus asellus, Porcellio

scaber;

thudc bd canh bang (Isoptera), vi du Coptotermes spp., vi du Coptotermes formosanus,
Cornitermes cumulans, Cryptotermes spp., Incisitermes spp., Kalotermes spp.,
Microtermes obesi, Nasutitermes spp., Odontotermes spp., Porotermes spp.,

Reticulitermes spp., vi du Reticulitermes flavipes, Reticulitermes hesperus,

thudc b canh vay (Lepidoptera), vi du Achroia grisella, Acronicta major, Adoxophyes
spp., vi du Adoxophyes orana, Aedia leucomelas, Agrotis spp., vi du Agrotis segetum,
Agrotis ipsilon, Alabama spp., vi du Alabama argillacea, Amyelois transitella, Anarsia

spp., Anticarsia spp., vi du Anticarsia gemmatalis, Argyroploce spp., Autographa spp.,
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Barathra brassicae, Blastodacna atra, Borbo cinnara, Bucculatrix thurberiella,
Bupalus piniarius, Busseola spp., Cacoecia spp., Caloptilia theivora, Capua
reticulana, Carpocapsa pomonella, Carposina niponensis, Cheimatobia brumata,
Chilo spp., vi du Chilo plejadellus, Chilo suppressalis, Choreutis pariana,
Choristoneura spp., Chrysodeixis chalcites, Clysia ambiguella, Cnaphalocerus spp.,
Cnaphalocrocis medinalis, Cnephasia spp., Conopomorpha spp., Conotrachelus spp.,
Copitarsia spp., Cydia spp., vi du Cydia nigricana, Cydia pomonella, Dalaca
noctuides, Diaphania spp., Diparopsis spp., Diatraea saccharalis, Earias spp.,
Ecdytolopha aurantium, Elasmopalpus lignosellus, Eldana saccharina, Ephestia spp.,
vi du Ephestia elutella, Ephestia kuehniella, Epinotia spp., Epiphyas postvittana,
Erannis spp., Erschoviella musculana, Etiella spp., Eudocima spp., Eulia spp.,
Eupoecilia ambiguella, Euproctis spp., vi du Euproctis chrysorrhoea, Euxoa spp.,
Feltia spp., Galleria mellonella, Gracillaria spp., Grapholitha spp., vi du Grapholita
molesta, Grapholita prunivora, Hedylepta spp., Helicoverpa spp., vi du Helicoverpa
armigera, Helicoverpa zea, Heliothis spp., vi du Heliothis virescens, Hofmannophila
pseudospretella, Homoeosoma spp., Homona spp., Hyponomeuta padella, Kakivoria
flavofasciata, Lampides spp., Laphygma spp., Laspeyresia molesta, Leucinodes
orbonalis, Leucoptera spp., vi du Leucoptera coffeella, Lithocolletis spp., vi du
Lithocolletis blancardella, Lithophane antennata, Lobesia spp., vi du Lobesia botrana,
Loxagrotis albicosta, Lymantria spp., vi du Lymantria dispar, Lyonetia spp., vi du
Lyonetia clerkella, Malacosoma neustria, Maruca testulalis, Mamestra brassicae,
Melanitis leda, Mocis spp., Monopis obviella, Mythimna separata, Nemapogon
cloacellus, Nymphula spp., Oiketicus spp., Omphisa spp., Operophtera spp., Oria spp.,
Orthaga spp., Ostrinia spp., vi du Ostrinia nubilalis, Oulema melanopus, Oulema
oryzae, Panolis flammea, Parnara spp., Pectinophora spp., vi du Pectinophora
gossypiella, Perileucoptera spp., Phthorimaea spp., vi du Phthorimaea operculella,
Phyllocnistis citrella, Phyllonorycter spp., vi du Phyllonorycter blancardella,
Phyllonorycter crataegella, Pieris spp., vi du Pieris rapae, Platynota stultana, Plodia
interpunctella, Plusia spp., Plutella xylostella (=Plutella maculipennis), Prays spp.,
Prodenia spp., Protoparce spp., Pseudaletia spp., vi du Pseudaletia unipuncta,
Pseudoplusia includens, Pyrausta nubilalis, Rachiplusia nu, Schoenobius spp., vi du
Schoenobius bipunctifer, Scirpophaga spp., vi du Scirpophaga innotata, Scotia
segetum, Sesamia spp., vi du Sesamia inferens, Sparganothis spp., Spodoptera spp., vi
du Spodoptera eradiana, Spodoptera exigua, Spodoptera frugiperda, Spodoptera
praefica, Stathmopoda spp., Stenoma spp., Stomopteryx subsecivella, Synanthedon
spp., Tecia solanivora, Thaumetopoea spp., Thermesia gemmatalis, Tinea cloacella,

Tinea pellionella, Tineola bisselliella, Tortrix spp., Trichophaga tapeizella,
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Trichoplusia spp., vi du Trichoplusia ni, Tryporyza incertulas, Tuta absoluta,

Virachola spp.;

thudc bo canh théng (Orthoptera hodc Saltatoria), vi du Acheta domesticus, Dichroplus
spp., Gryllotalpa spp., vi du Gryllotalpa gryllotalpa, Hieroglyphus spp., Locusta spp.,
vi du Locusta migratoria, Melanoplus spp., vi du Melanoplus devastator,

Paratlanticus ussuriensis, Schistocerca gregaria;

thudc bd chiy (Phthiraptera), vi du Damalinia spp., Haematopinus spp., Linognathus
spp., Pediculus spp., Phylloxera vastatrix, Phthirus pubis, Trichodectes spp.;

thudc bo rép, sap, mot (Psocoptera), vi du Lepinotus spp., Liposcelis spp.;

thudc bd canh bng (Siphonaptera), vi du, Ceratophyllus spp., Ctenocephalides spp., Vi
du Ctenocephalides canis, Ctenocephalides felis, Pulex irritans, Tunga penetrans,

Xenopsylla cheopis;

thudc bd canh to (Thysanoptera), vi du Anaphothrips obscurus, Baliothrips biformis,
Chaetanaphothrips ~ leeuweni, Drepanothrips  reuteri, Enneothrips  flavens,
Frankliniella spp., vi du Frankliniella fusca, Frankliniella occidentalis, Frankliniella
schultzei, Frankliniella tritici, Frankliniella vaccinii, Frankliniella williamsi,
Haplothrips spp., Heliothrips spp., Hercinothrips femoralis, Rhipiphorothrips
cruentatus, Scirtothrips spp., Taeniothrips cardamomi, Thrips spp., vi du Thrips

palmi, Thrips tabaci,

thudc bo ba dudi (Zygentoma) (= Thysanura), vi du Ctenolepisma spp., Lepisma

saccharina, Lepismodes inquilinus, Thermobia domestica,
thudc 16p rét to (Symphyla), vi du Scurigerella spp., vi du Scutigerella immaculata;

cac sinh vét hdy hai thugc nganh than mém (Mollusca), cu thé 13 thudc 16p hai manh

vo (Bivalvia), vi du Dreissena spp.,

va cling thudc 16p chan bung (Gastropoda), vi du Arion spp., vi du Arion ater rufus,
Biomphalaria spp., Bulinus spp., Deroceras spp., vi du Deroceras laeve, Galba spp.,

Lymnaea spp., Oncomelania spp., Pomacea spp., Succinea spp.;

cic sinh vat ky sinh trén dong vat va nguoi thudc the nganh giun dep
(Platyhelminthes) va giun tron (Nematoda), vi du Aelurostrongylus spp.,
Amidostomum spp., Ancylostoma spp., Angiostrongylus spp., Anisakis spp.,
Anoplocephala spp., Ascaris spp., Ascaridia spp., Baylisascaris spp., Brugia spp.,
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Bunostomum spp., Capillaria spp., Chabertia spp., Clonorchis spp., Cooperia spp.,
Crenosoma spp., Cyathostoma spp., Dicrocoelium spp., Dictyocaulus spp.,
Diphyllobothrium spp., Dipylidium spp., Dirofilaria spp., Dracunculus spp.,
Echinococcus spp., Echinostoma spp., Enterobius spp., Eucoleus spp., Fasciola spp.,
Fascioloides spp., Fasciolopsis spp., Filaroides spp., Gongylonema spp.,
Gyrodactylus spp., Habronema spp., Haemonchus spp., Heligmosomoides spp.,
Heterakis spp., Hymenolepis spp., Hyostrongylus spp., Litomosoides spp., Loa spp.,
Metastrongylus spp., Metorchis spp., Mesocestoides spp., Moniezia spp., Muellerius
spp., Necator spp., Nematodirus spp., Nippostrongylus spp., Oesophagostomum spp.,
Ollulanus spp., Onchocerca spp., Opisthorchis spp., Oslerus spp., Ostertagia spp.,
Oxyuris  spp., Paracapillaria spp., Parafilaria spp., Paragonimus spp.,
Paramphistomum spp., Paranoplocephala spp., Parascaris spp., Passalurus spp.,
Protostrongylus spp., Schistosoma spp., Setaria spp., Spirocerca spp., Stephanofilaria
Spp., Stephanurus spp., Strongyloides spp., Strongylus spp., Syngamus spp., Taenia
spp., Teladorsagia spp., Thelazia spp., Toxascaris spp., Toxocara spp., Trichinella
spp., Trichobilharzia spp., Trichostrongylus spp., Trichuris spp., Uncinaria spp.,

Wuchereria spp.;

cdc sinh vdt gdy hai thuc vdt thugc nganh giun tron (Nematoda), ticc la, giun tron ky
sinh trén thue vat, cu thé 1a Aglenchus spp., vi du Aglenchus agricola, Anguina spp.,
vi du Anguina tritici, Aphelenchoides spp., vi du Aphelenchoides arachidis,
Aphelenchoides  fragariae, Belonolaimus spp., vi du Belonolaimus gracilis,
Belonolaimus longicaudatus, Belonolaimus nortoni, Bursaphelenchus spp., vi du
Bursaphelenchus cocophilus, Bursaphelenchus eremus, Bursaphelenchus xylophilus,
Cacopaurus spp., vi du Cacopaurus pestis, Criconemella spp., vi du Criconemella
curvata, Criconemella onoensis, Criconemella ornata, Criconemella rusium,
Criconemella xenoplax (= Mesocriconema xenoplax), Criconemoides spp., vi du
Criconemoides ferniae, Criconemoides onoense, Criconemoides ornatum, Ditylenchus
spp., vi du Ditylenchus dipsaci, Dolichodorus spp., Globodera spp., vi du Globodera
pallida, Globodera rostochiensis, Helicotylenchus spp., vi du Helicotylenchus
dihystera, Hemicriconemoides spp., Hemicycliophora spp., Heterodera spp., vi du
Heterodera avenae, Heterodera glycines, Heterodera schachtii, Hoplolaimus spp.,
Longidorus spp., vi du Longidorus africanus, Meloidogyne spp., vi du Meloidogyne
chitwoodi, Meloidogyne fallax, Meloidogyne hapla, Meloidogyne incognita,
Meloinema spp., Nacobbus spp., Neotylenchus spp., Paralongidorus spp.,
Paraphelenchus spp., Paratrichodorus spp., vi du Paratrichodorus minor,
Pratylenchus spp., vi du Pratylenchus penetrans, Pseudohalenchus spp., Psilenchus

spp., Punctodera spp., Quinisulcius spp., Radopholus spp., vi du Radopholus
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citrophilus, Radopholus similis, Rotylenchulus spp., Rotylenchus spp., Scutellonema
spp., Subanguina spp., Trichodorus spp., vi du Trichodorus obtusus, Trichodorus
primitivus, Tylenchulus spp., Tylenchorhynchus spp., vi du Tylenchorhynchus
annulatus, Tylenchulus spp., vi du Tylenchulus semipenetrans, Xiphinema spp., vi du

Xiphinema index.

Ngoai ra, c6 thé phong trir by rép sap (Coccidia), vi du, Eimeria spp. thudc
phén gidi ctia dong vat nguyén sinh (Protozoa).

Cac hop chit c6 cong thirc (I), & ndng d6 hoic ty 1 ap dung nhit dinh, tiy ¥
ciing c6 thé duoc sir dung lam chét diét co, chét an toan, chit didu hoa sinh trudng
hodic céc chét @ cai thién dic tinh cta thyc vat, 1am chét diét vi sinh vat hodc chét diét
giao tir, vi du lam chét diét ném, chét chéng nim, chét diét khuan, chat diét virut (bao
gdm ca céc chit chdng viroit) hodc lam chét chéng sinh vét giéng mycoplasma (MLO
- mycoplasma-like organisms) va sinh vt gidng rickettsia (RLO - rickettsia-like
organisms). Néu thich hop, cdc hop chét néu trén ciing c6 thé duogc str dung 1am céc

hop chét trung gian hoic tidn chét dé tdng hop cac hoat chit khac.
Céc ché phim

Ngoai ra, sang ché con @& cap dén cong thirc phdi ché va dang st dung ctia
cong thirc phéi ché nay lam chét diét sinh vat gdy hai, vi du cac dung dich dé ngam,
nhting va phun, chira it nht mét hop chét c6 cong thie (I). Trong mét sb trudng hop,
cac dang sit dung con chira thém chét diét sinh vat gdy hai va/hodc chit phu gia ¢ cai
thién hoat dong, nhu chét thdm, vi du, diu thuc vat, vi du dau hat cai, diu huéng
dwong, diu khoéng, vi du dau parafin, alkyl este cua axit béo thuc vat, vi du metyl este
ctia diu cai diu hodc metyl este clia dAu d4u nanh hoic alkanol alkoxylat va/hodc chét
loang, vi du alkylsiloxan va/hodc cac mudi, vi du cac mubi amoni hoic phosphoni hitu
co hodc vo co, vi du amoni sulphat hodc diamoni hydrophosphat va/hodc chét ting
cudng khd ning duy tri, vi du céc polyme cua dioctyl sulphosuxinat hodc
hydroxypropylguar va/hodc chét gitr 4m, vi du glyxerol va/hodc phén bén, vi du phin
bén chira amoni, kali hodc phospho.

Céc ché pham thuong 13, vi dy, chét 1ong hoa tan trong nuéc (SL), nhil twong cd
dic (EC), nhit tuong trong nudc (EW), huyén phu ¢b dic (SC, SE, FS, OD), dang hat
phén tan trong nudc (WG), dang hat (GR) va dang c6 déng nang (CS); céc kiéu cong
thirc phéi ché nay va kidu cong thirc phéi ché ¢6 thé khac dugc md ta, vi dy, trong tai
liéu Crop Life International va trong tai liéu Pesticide Specifications, Manual on

development and use of FAO and WHO specifications for pesticides, FAO Plant
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Production and Protection Papers — 173, prepared by the FAO/WHO Joint Meeting on
Pesticide Specifications, 2004, ISBN: 9251048576. Cac ché phdm, ngoai mét hoic

nhiéu hop chét ¢ cong thire (I), con tly ¥ bao gbm thém cac hoat chat héa nong.

Ul tién 1a céc ché phdm didu ché nay hodc cac dang sir dung cta chung chira
chét bd tro, vi du chit don, dung moi, chét tang cuong kha néang tu phat, chét mang,
chét nhil hda, chét phan tan, chét bao vé chéng suong gia, chét diét sinh vat, chét co
dac va/hodc céc chit bd tro khéc, vi du chét phu gia. Chét phu gia trong bdi canh nay
1a thanh phén lam tang cudng tac dung sinh hoc cua ché phdm, nhung ban than thanh
phan nay khong cé bat ky tac dung sinh hoc ndo. Vi du vé chét phu gia d6 1a céc chit
lam déy manh su duy tri, lan rdng, bam dinh 1én bé mit 14 hoic ting tinh thim.

Céac ché phdm nay duoc diéu ché theo phuong thirc da biét, vi du bang cach két
hop hop chét c6 cong thuce (I) véi chét bd tro, vi du nhu, chat don, dung moi va’hoac
chét mang rin va/hodc cac chit bd tro khac, vi du nhu, chét hoat dong bé mat. Cac ché
phim nay duogc san xuit trong céc co s& thich hgp hodc noi khic truée hodc trong quéa

trinh 4p dung.

Chét bd trg duoc st dung co thé 13 cac chit thich hop dé truyén cac dac tinh
riéng biét, nhu céc dac tinh vat 1y, k§ thudt va/hodc sinh hoc x4c dinh, cho ché pham
cua hogp chét ¢6 cdng thirc (I), hodc cho cac dang str dung duoc didu ché tir cac ché
phdm nay (vi du, céc chét diét sinh vat gay hai sin sang dé sir dung nhu dung dich

phun hodc cac san phdm phil ngoai hat).

Céc chét don thich hop, vi du 1a nuéc, cac dung dich hoa chét hiru co phén cuc
va khong phén cuc, vi du tir cac loai hydrocacbon thom va khong thom (nhu parafin,
alkylbenzen, alkylnaphtalen, clobenzen), cic ruou va polyol (néu thich hop, cac loai
nay cling cé thé duoc thé, ete hoa va/hoic este hda), cac keton (nhu axeton,
xyclohexanon), céc este (bao gbm chét béo va dau) va cac (poly)ete, cic amin, amit,
lactam (nhu N-alkylpyrolidon) va lacton khong duoc thé va dugc thé, cac sulphon va
sulphoxit (nhu dimetyl sulphoxit).

Néu chit don da duogc str dung 1a nude, ciing co thé str dung, vi du, cic dung
moi hitu co 1am trg dung moi. Cac dung méi long hitu dung t6t hon 1a: cac dung mdi
thom nhu xylen, toluen hodc alkylnaphtalen, dung moi thom clo héa hodc cac
hydrocacbon béo clo hoa nhu clobenzen, cloetylen hodc metylen clorua, hydrocacbon
béo nhu xyclohexan hodc parafin, vi du, cac phan doan dau khoang, diu khoang va

dau thuc vat, cac ruou nhu butanol hodc glycol va céc ete va este ciia chiing, cac xeton
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nhu axeton, metyl etyl xeton, metyl isobutyl xeton hodc xyclohexanon, dung m6i phan

cuc manh nhu dimetylformamit va dimetyl sulphoxit, va nudc.

V& mit nguyén 1y, ¢6 thé sir dung tat ca cac dung mdi thich hop. Vi du vé céac
dung moi thich hgp 1a cac hydrocacbon thom nhu xylen, toluen hogc alkylnaphtalen,
cac hydrocacbon thom hodc béo clo hdéa nhu clobenzen, cloetylen hodc metylen
clorua, cac hydrocacbon béo nhu xyclohexan, parafin, cac phan doan dau khoang, diu
khoang va dAu thuc vat, cac rugu nhu metanol, etanol, isopropanol, butanol hodc
glycol va céc ete va este cua chung, cdc xeton nhu axeton, metyl etyl xeton, metyl
isobutyl xeton ho#c xyclohexanon, dung mdi phan cuc manh nhu dimetyl sulphoxit, va

ca nudc.

V& mit nguyén 1y, c6 thé sir dung tét ca cic chit mang thich hop. Cht mang
hitu dung dic biét bao gdm: vi du cac mudi amoni va cc chat khoang tu nhién nghién
nhé nhu kaolin, dat sét, bot talc, da phe“'m, thach anh, attapulgit, monmorilonit hodc
diatomit va cac khoang chat tong hop nghién nho nhu silic dioxit nghién min, alumin
va cac silicat tw nhién hodc tdng hop, cic nhua, sép va/hodc phan bon rén. Ciing c6 thé
str dung hdn hop ctia cac chit mang nay. Chit mang hitu dung cho hat bao gdm: vi du
da tu nhién nghién va phdn manh nhu canxit, d4 hoa, da bot, sepiolit, dolomit va cac
hat téng hop tir bdt v6 co va hitu co, va ca hat tir vat liéu hitu co nhu mun cua, giéy,

vo dira, 181 ngd va cudng thuoc la.

Ciling co thé st dung cac chét d6n hoic dung mdi khi héa léng. Dic biét thich
hop 1a cac chit don hozc chit mang & trang thai khi & nhiét do tiéu chudn va 4p sut
khi quyén, vi du chét déy sol khi nhu céc hydrocarbon dugce halogen héa, va ca butan,

propan, nito va cacbon dioxit.

Vi du vé chét nhii hoa va/hoic chét tao bot, chit phan tan hodc chit lam 4m c6
cac dic tinh ion hodc khong ion, hoac hdn hop cua cac chét hoat dong bé mit nay, d6
12 cac mudi cha axit polyacrylic, mudi cha axit lignosulphonic, mudi cla axit
phenolsulphonic hodc axit naphtalensulphonic, chét da tring ngung ctia etylen oxit vi
céc rugu béo hoidc véi cac axit béo hodc vdi cac amin béo, véi cac phenol duge thé (ot
hon 14 alkylphenol hodc arylphenol), cac mubi cta este sulphosuxinic, cac dan Xut
taurin (t6t hon 1a alkyl taurat), cc este phosphoric cia cac ruou hodc phenol
polyetoxyl hoa, cac este cua axit béo cua céc polyol, va cac dAn xuét ctia hop chat
chua sulphat, sulphonat va phosphat, vi du alkylaryl polyglycol ete, alkylsulphonat,
alkyl sulphat, arylsulphonat, san phim thity phan protein, dich thai lignosulphit va

metylxenluloza. Sy c6 mit cua chét hoat dong bé mit 13 ¢6 loi néu nhu mot trong s6
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céc hop chét c6 cong thire (I) va/hoic mét trong sd céc chdt mang tro khong hoa tan

duoc trong nude va khi viéc 4p dung dién ra trong nudc.

Céc chit phu trg khac ma c6 thd c6 mit trong cac ché phdm va cac dang su
dung thu dugc tir cac ché phadm nay 1a chit mau nhu chét mau v6 co, vi du sit oxit,
titan oxit va xanh Prussian, va chit mau hitu co nhu chit mau alizarin, chit mau azo va
chét mau kim loai phtaloxyanin, va céc chat dinh dudng va cac vi chat dinh dudng nhu

muodi cua sit, mangan, bo, dong, coban, molybden va kém.

Céc thanh phin bd sung c6 thé c6 mit 13 cac chit 6n dinh, nhu céc chét 6n dinh
nhiét d6 thip, chét bao quan, chat chdng oxy hoa, chit 6n dinh 4nh séng hodc cac tac
nhan khac gitp cai thién tinh 5n dinh hoda hoc va/hoic vat ly. Céc chét tao bot hodc céc

chét chéng tao bot cling co thé c6 mat.

Ngoai ra, cac ché phém va dang st dung thu dugc tir d6 cling co6 thé chutra, 1am
céc chit bd trg bd sung, chit két dinh nhu cacboxymetylxenluloza va cc polyme tu
nhién va téng hop & dang bot, hat hodc latec, nhu gdm arabic, rugu polyvinyl va
polyvinyl axetat, hodc ngoai ra ca cac phospholipit tw nhi€n nhu cac xephalin va cac
lexithin va cac phospholipit tong hop. Cac chét phu tro khéc ciing c6 thé 1a diu khoang

hodc dau thuc vit.

Néu thich hop, céc chét bd trg khéc cling 6 thé c6 mit trong ché phim va cac
dang str dung dan xudt tir chung. Vi du vé céc chét phu gia nhu viy 1a chét tao huong,
cac chét keo bao vé, chit két dinh, chdt dinh két, chit c6 dic, chit sol-gel thuin
nghich, chit thim, chit tang cuong kha ndng duy tri, chit dn dinh, chét chelat héa,
chét tao phuc, chit giit 4m, chét phat tan. N6i chung, hop chét c6 cong thirc (I) c6 thé
duoc két hop véi chat phu gia ran hodc 16ng bat ky thuong dung cho cdc muc dich
phdi ché.

Chét tang cudng kha niang duy tri hitu dung bao gdm tit ca cac chit ma lam
giam suc cang bé mit stc cang bé mat dong luc, vi du dioctyl sulphosuxinat, hodc lam

tang tinh nhét dan hdi, vi du cac polyme hydroxypropylguar.

ChAt thdm thich hop trong bdi canh sang ché nay 1a tit ca cac chit ma thuong
dugc st dung d2 cai thién tinh thdm cua cac hoat chét héa nong vao trong thuc vat.
Cac chit thAm duoc x4c dinh trong nglt canh nay bang kha ning thAm cta ching tir
chét 16ng ap dung (thuong & dang nudc) va/hodc tir 16p phun phu vao trong biéu bi cta
thuc vat va do d6 lam tang kha nang di chuyén ctia hoat chét trong biéu bi. Phuong
phap md ta trong tai liéu (Baur et al., 1997, Pesticide Science 51, 131-152) c6 thé duoc
sir dung dé xac dinh dic tinh nay. Cac vi du bao gdm ruou alkoxylat nhu etoxylat béo
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cuia dira (10) hodc isotridexyl etoxylat (12), este axit béo, vi du metyl este déu hat cai
hodc metyl este ddu ddu nanh, alkoxylat amin béo, vi du tallowamin etoxylat (15),
hodc cac mudbi amoni va/hosc phosphoni, vi du amoni sulphat hodc diamoni

hydrophosphat.

Tt hon néu cac ché phdm nay chira hop chét ¢6 cong thirc (I) véi lugng nam
trong khoang tir 0,00000001% dén 98% trong lugng, t6t hon nita 13 vé&i luong tur
0,01% dén 95% trong luong, t5t nhét 1a voi luong tr 0,5% dén 90% trong luong so véi

trong luong cua ché pham.

Ham lugng hop chét c6 cong thirc (I) trong céc dang st dung dugc diéu ché tir
cac ché phim (dic biét 1a chét diét sinh vat gy hai) c6 thé thay dbi trong céc pham vi
rong. Nong dd ctia hop chét c6 cong thirc (I) trong cac dang st dung dién hinh c6 thé
ndm trong khoang tir 0,00000001% dén 95% trong luong ctia hop chit c6 cong thirc
(1), tbt hon nam trong khoang tir 0,00001% dén 1% trong luong, tinh theo trong luong
cta dang st dung. Viéc ap dung dugce thyuc hién theo cach thong thudng thich hop véi
dang su dung.

Hdn hop

Céc hop chét c6 cong thic (1) cling c6 thé duoc st dung & dang hdn hop cing
v6i mot hodc nhidu chit diét ndm, chit diét khudn, chdt diét ve bét, chat diét loai
nhuyén thé, chat diét giun tron, cht diét con trung, vi sinh vat, sinh vat c6 loi, chét
diét co, phan bon, chét xua dudi chim, chit bd dudng thuc vit, chét tiét trung, chit an
toan, chét truyén tin hiéu va/hoac chit diéu hoa sinh truéng thuc vat thich hop, bﬁng
cach dé, vi du, dé mo rong phd tac dong, d8 kéo dai thoi gian tac dong, dé gia ting ty
1€ tac dong, dé ngan chdn su déy nguoc hodc ngdn chdn sy phat trién tinh khéng.
Ngoai ra, cac hdn hop hoat chét thudc loai nay c6 thé gitip cai thién stc sinh truéng
cua thuc vat va/hodc kha nang chiu duoc cac yéu tb phi sinh hoc, vi du nhiét do cao
hodc thép, kha ning chiu dugc han han hodc chiu dugc ham lugng nudc hodc do mén
clia dat tang cao. Ciing c6 thé cai thién dic tinh trd hoa va két tri, t6i wu hoa kha ning
nay mam va phat trién ré, tao thudn loi cho viéc thu hoach va cai thién nang sult, tac
dong 1én qua trinh chin, cai thién chét lugng va/hodc gia tri dinh dudng cua cac san
phém thu hoach, kéo dai thdi gian bdo quan va/hodc cai thién kha nang xwr ly cta céc

san phdm thu hoach.

Ngoai ra, cac hop chét c6 cong thire (I) c6 thé c6 mat & dang hdn hgp cung véi
cac hoat chét khac hodc chat truyén tin hiéu nhu chét hép dAn va/hodc chét xua dudi
chim va/hodc chét kich hoat thuc vat va/hodc chit diéu hoa sinh truong va/hodc phan
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bon. Tuong tu, cac hop chét c6 cong thirc (I) c6 th8 duoc st dung & dang hdn hop
cung vdi cac chét dé cai thién cac dic tinh cia thue vat, vi du déc tinh sinh trudng,

ning suat va chat luong cta vat liéu sau thu hoach.

Theo mét phuong an cu thé cua sang ché, hop chét c6 cong thire (I) c6 mit
trong cac ché phim hoic céc dang s dung duoc diéu ché tir cac ché pham nay trong

h3n hop ciing véi cac hop chét khac, t6t hon 1a céc hop chat nhu duge mé ta duci day.

Néu nhu mét trong céc hop chit néu dudi day c6 thé xuit hién & céc dang hd
bién khac nhau, thi cac dang nay ciling dugc bao gdm thadm chi ngay ca khong dugc

néu mot cach rd rang trong mdi trudng hop.
Chét diét con tring/chat diét ve bét/chat diét giun tron

Céc hoat chat duoc xéac dinh rd & day bang tén chung cta ching 1a da biét va
dugc mé ta, vi du trong tai liéu "The Pesticide Manual", 16th ed., British Crop
Protection Council 2012, hoac co thé dugc tra ciu trén Internet (vi du, tai dia chi

http://www.alanwood.net/pesticides).

(1) Cac chét trc ché axetylcholinesteraza (AChE), vi du nhu, cic loai carbamat, vi
du alanycarb, aldicarb, bendiocarb, benfuracarb, butocarboxim, butoxycarboxim,
carbaryl, carbofuran, carbosulfan, ethiofencarb, fenobucarb, formetanat, furathiocarb,
isoprocarb, methiocarb, methomyl, metolcarb, oxamyl, pirimicarb, propoxur,
thiodicarb, thiofanox, triazamat, trimethacarb, XMC va xylylcarb; hodc cac phosphat
hitu co, vi du axephat, azamethiphos, azinphos-etyl, azinphos-metyl, cadusafos,
chloretoxyfos, chlorfenvinphos, chlormephos, chlorpyrifos-metyl, ~coumaphos,
xyanophos, demeton-S-metyl, diazinon, diclovos/DDVP, dicrotophos, dimethoat,
dimetylvinphos, disulfoton, EPN, ethion, ethoprophos, famphur, fenamiphos,
fenitrothion, fenthion, fosthiazate, heptenophos, imicyafos, isofenphos, isopropyl O-
(metoxyaminothiophosphoryl)  salixylat,  isoxathion,  malathion, mecarbam,
methamidophos, methidathion, mevinphos, monocrotophos, naled, omethoat,
oxydemeton-metyl, parathion-metyl, phenthoat, phorat, phosalone, phosmet,
phosphamidon, phoxim, pirimiphos-metyl, profenofos, propetamphos, prothiofos,
pyraclofos, pyridaphenthion, quinalphos, sulfotep, tebupirimfos, temephos, terbufos,

tetrachlorvinphos, thiometon, triazophos, triclorfon va vamidothion.

2) Cac chét ddi khang kénh clorua qua cdbng GABA, vi dy, céc xyclodien-clo hitu
co, vi du, chlordane va endosulfan hodc cac phenylpyrazol (cac fiprol), vi du ethiprol

va fipronil.
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(3)  Céc chit didu bién kénh natri/cdc chit phong bé kénh natri déng mé theo dién
thé, vi du cac pyrethroid, vi du acrinathrin, allethrin, d-cis-trans allethrin, d-trans
allethrin, bifenthrin, bioallethrin, chit dong phan bioallethrin s-xyclopentenyl,
bioresmethrin, xycloprothrin, cyfluthrin, beta-cyfluthrin, cyhalothrin, lambda-
cyhalothrin, ~ gamma-cyhalothrin,  cypermethrin,  alpha-cypermethrin,  beta-
cypermethrin, theta-cypermethrin, zeta-cypermethrin, chit ddng phén cyphenothrin
[(1R)-trans], deltamethrin, chit ddng phan empenthrin [(EZ)-(IR)], esfenvalerat,
etofenprox, fenpropathrin, fenvalerat, flucythrinat, flumethrin, tau-fluvalinat,
halfenprox, imiprothrin, kadethrin, momflothrin, permethrin, phenothrin [chit ddng
phan (1R)-trans], prallethrin, céc pyrethrin (pyrethrum), resmethrin, silafluofen,
tefluthrin, tetramethrin, tetramethrin [(chit déng phan (1R))], tralomethrin va
transfluthrin hoac DDT hoac methoxychlor. -

(4)  Céac chét chu van thy thé axetylcholin nicotinergic (nicotinergic acetylcholine
receptor - nAChR) vi du, cdc neonicotinoid, vi dy, acetamiprid, clothianidin,
dinotefuran, imidacloprid, nitenpyram, thiacloprid va thiamethoxam ho#c nicotin hodc

sulfoxaflor hodc flupyradifuron.

(5) Cac chét hoat hoa di lap thé cta thu thé axetylcholin nicotinergic (nicotinergic

acetylcholine receptor - nAChR), vi du, cac spinosyn, vi dy, spinetoram va spinosad.

(6) Céc chit hoat héa kénh clorua, vi du, cac avermectin/cac milbemycin, vi du,

abamectin, emamectin benzoat, lepimectin va milbemectin.

(7) Cac chét bat chudc hormon 4u tring, vi du, cac chét tuong tw hormon 4u tring,

vi dy, hydroprene, kinoprene va methoprene hoéc fenoxycarb hodc pyriproxyfen.

(8)  Céac hoat chit khong 13 co ché tac dong hodc cb co ché tac dong khéng dic
hiéu, vi du, cac alkyl halogenua, vi du, metyl bromua va céc alkyl halogenua khac;

hoic chloropicrin hodc sulphuryl florua hodc chét gay ndn borax hodc tartar.
9 Cac chét gay chan @n chon loc, vi dy, pymetrozin hozc flonicamid.

(10) Céc chét trc ché sy sinh trudng cua ve bét, vi du, clofentezin, hexythiazox va

diflovidazin hodc etoxazol.

(11) Céc chit phd v& mang rudt cha con tring tir vi sinh véat, vi du, Bacillus
thuringiensis loai phu israelensis, Bacillus sphaericus, Bacillus thuringiensis loai phu

aizawai, Bacillus thuringiensis loai phu kurstaki, Bacillus thuringiensis loai phu
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tenebrionis, va cac protein thuc vat BT: CrylAb, CrylAc, CrylFa, Cry2Ab, mCry3A,
Cry3Ab, Cry3Bb, Cry34/35Abl.

(12) Céc chit trc ché qué trinh phosphoryl héa oxy hoa, cac chét pha hiy ATP, vi
du, diafenthiuron hodc céc hop chit co thiéc, vi du, azoxyclotin, cyhexatin va

fenbutatin oxit hodc propargite hodc tetradifon.

(13) Céc chét phan tich qué trinh phosphoryl hoa oxy hoa lam gidn doan qua trinh
gradient proton H, vi duy, chlorfenapyr, DNOC va sulfluramid.

(14) Cac chét dbi khang thu thé axetylcholin nicotinergic, vi du, bensultap, cartap

hydroclorua, thiocyclam, va thiosultap-natri.

(15) Céc chat trc ché sinh tong hop chitin, loai 0, vi du, bistrifluron, chlorfluazuron,
diflubenzuron, fluxycloxuron, flufenoxuron, hexaflumuron, lufenuron, novaluron,

noviflumuron, teflubenzuron va triflumuron.
(16) Cac chét e ché sinh té)ng hop chitin, loai 1, vi dy, buprofezin.

(17) Céc chat uc ché qué trinh 16t xac (nhdt 1a d6i véi Diptera (bd con tring hai

canh), tirc 13, cac con trung hai canh (dipteran), vi du, cyromazin.

(18) Cac chét cht van thu thé hormon kich thich truéng thanh va 16t xac (Ecdyson),

vi du, chromafenozid, halofenozid, metoxyfenozid va tebufenozid.
(19) Céc chat chi vin octopaminrgic, vi du, amitraz.

(20) Céc chét e ché van chuyén dién tir phirc-IIL, vi dy, hydrametylnon; hodc

acequinocyl hodc fluacrypyrim.

(21) Cac chét e ché van chuyén dién tir phire - I, vi du, céc chit diét ve bét METI,
vi du, fenazaquin, fenpyroximat, pyrimidifen, pyridaben, tebufenpyrad va tolfenpyrad

hoic rotenon (Derris).

(22) Cac chat phong bé kénh natri déng m¢ theo dién thé, vi du indoxacarb hozc

metaflumizon.

(23) Céc chat uc ché men axetyl-CoA cacboxylaza, vi du, tetronic va cac dan xuét

axit tetramic, vi du, spirodiclofen, spiromesifen va spirotetramat.

(24) Céc chét e ché van chuyén dién tir phire-IV vi dy, céc phosphin, vi du, nhém
phosphua, canxi phosphua, phosphin va kém phosphua hodc xyanua.
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(25) Céac chit @c ché van chuyén dién tir phirc-II, vi du, xyenopyrafen va

xyflumetofen.

(28) Cac chét tac dong lén thu thé ryanodin, vi du diamit, vi du, clorantraniliprol,

xyantraniliprol va flubendiamit,

Cac hoat chét khac c¢6 co ché hoat dong chua biét hoic chua rd rang, vi du
afidopyropen, afoxolaner, azadirachtin, benclothiaz, benzoximat, bifenazat,
broflanilid, bromopropylat, chinomethionat, cryolit, cyclaniliprol, xycloxaprid,
cyhalodiamid, dicloromezotiaz, dicofol, diflovidazin, flometoquin, fluazaindolizin,
fluensulfon, flufenerim, flufenoxystrobin, flufiprol, fluhexafon, fluopyram, fluralaner,
fluxametamid, fufenozid, guadipyr, heptafluthrin, imidaclothiz, iprodion, lotilaner,
meperfluthrin, paichongding, pyflubumid, pyridalyl, pyrifluquinazon, pyriminostrobin,
sarolaner, tetrametylfluthrin, tetraniliprol, tetrachlorantraniliprol, tioxazafen,
triflumezopyrim va iodometan; va cac dang didu ché bd sung dua trén Bacillus firmus
(I-1582, BioNeem, Votivo), va cic hoat chét d3 biét duéi day: 1-{2-flo-4-metyl-5-
[(2,2,2-trifloety])sulphinyl]phenyl}-3-(triflometyl)-1H-1,2,4-triazol-5-amin (da biét tir
W02006/043635), {1'-[(2E)-3-(4-clophenyl)prop-2-en-1-yl]-5-flospiro[indol-3,4'-
piperidin]-1(2H)-yl}(2-clopyridin-4-yl)metanon (da biét tr W02003/106457), 2-clo-
N-[2-{1-[(2E)-3-(4-clophenyl)prop-2-en-1-yl]piperidin-4-yl}-4-
(triflometyl)phenyl]isonicotinamit ~ (da biét tr  WO02006/003494),  3-(2,5-
dimetylphenyl)-4-hydroxy-8-metoxy-1,8-diazaspiro[4.5]dec-3-en-2-one (dd biét tur
W02009/049851),  3-(2,5-dimetylphenyl)-8-metoxy-2-oxo-1,8-diazaspiro[4.5]dec-3-
en-4-yletyl cacbonat (da biét tr WO02009/049851), 4-(but-2-yn-1-yloxy)-6-(3,5-
dimetylpiperidin-1-yl)-5-flopyrimidin (da biét tir W02004/099160), 4-(but-2-yn-1-
yloxy)-6-(3-clophenyl)pyrimidin (da biét tir WO2003/076415), PF1364 (CAS Reg.No.
1204776-60-2), metyl 2-[2-({[3-bromo-1-(3-clopyridin-2-yl)-1H-pyrazol-5-
yl]carbonyl}amino)-5-clo-3-metylbenzoyl]-2-metylhydrazincarboxylat ~ (da biét tir
W02005/085216), metyl 2-[2-({[3-bromo-1-(3-clopyridin-2-yl)-1H-pyrazol-5-
yl]carbonyl} amino)-5-xyano-3-metylbenzoyl]-2-etylhydrazincarboxylat (da biét tir
W02005/085216), metyl 2-[2-({[3-bromo-1-(3-clopyridin-2-yl)-1H-pyrazol-5-
yl]carbonyl}amino)-5-xyano-3-metylbenzoyl]-2-metylhydrazincarboxylat (da biét tir
W02005/085216), metyl 2-[3,5-dibromo-2-({[3-bromo-1-(3-clopyridin-2-yl)-1H-
pyrazol-5-yl]carbonyl}amino)benzoyl]-2-etylhydrazincarboxylat ~ (da biét i
W02005/085216), N-[2-(5-amino-1,3,4-thiadiazol-2-yl)-4-clo-6-metylphenyl]-3-
bromo-1-(3-clopyridin-2-yl)-1H-pyrazol-5-carboxamit (da biét tir CN102057925), 4-
[5-(3,5-diclophenyl)-5-(triflometyl)-4,5-dihydro-1 ,2-o0xazol-3-yl]-2-metyl-N-(1-
oxidothietan-3-yl)benzamit (da biét tir W02009/080250), N-[(2E)-1-[(6-clopyridin-3-

-75-



27512

ylmetyl]pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit (da biét tr W02012/029672), 1-
[(2-clo-1,3-thiazol-5-yl)metyl]-4-ox0-3-phenyl-4H-pyrido[1,2-a]pyrimidin-1-ium-2-
olat (da biét tr W02009/099929), 1-[(6-clopyridin-3-yl)metyl]-4-oxo-3-phenyl-4H-
pyrido[1,2-a]pyrimidin-1-ium-2-olat (da biét tir W02009/099929), 4-(3-{2,6-diclo-4-
[(3,3-dicloprop-2-en-1-yl)oxy]phenoxy } propoxy)-2-metoxy-6-(triflometyl)pyrimidin
(43 biét tir CN101337940), N-[2-(tert-butylcarbamoyl)-4-clo-6-metylphenyl]-1-(3-
clopyridin-2-y1)-3-(flometoxy)-1H-pyrazol-5-carboxamit (da biét tur
W02008/134969),  butyl  [2-(2,4-diclophenyl)-3-0ox0-4-oxaspiro[4.5]dec-1-en-1-
yl]carbonat (da biét tr CN 102060818), (3E)-3-[1-[(6-clo-3-pyridyl)metyl]-2-
pyridinyliden]-1,1,1-triflopropan-2-on  (da biét tr WO02013/144213, N-
(metylsulphonyl)-6-[2-(pyridin-3-y1)-1,3-thiazol-5-yl]pyridin-2-carboxamit (d& biét tir
W02012/000896), N-[3-(benzylcarbamoyl)-4-clophenyl]-1-metyl-3-(pentafloetyl)-4-
(triflometyl)-1H-pyrazol-5-carboxamit (da biét tir W02010/051926).

Céc chat diét nam

Céc hoat chit duoc x4c dinh & ddy bang tén chung ctia ching 1a d4 biét va dugce
md ta, vi du, trong tai liéu "Pesticide Manual" hodc trén mang Internet (vi du:

http://www.alanwood.net/pesticides).

Tét ca cac thanh phin két hop diét nAm dugc liét ké trong cic nhém tir (1) dén
(15) c6 thé thy y tao thanh cac mudi v6i céc bazo hodc axit twong ting néu cac nhém
chitc thich hop 13 6 mit. Ngoai ra, céc thanh thin két hop diét nAm dugc liét ké trong

céc nhém tir (1) dén (15) cling bao gbm céc dang hd bién néu c6 hién tugng hd bién.

(1) Céac chit wc ché sinh téng hop ergosterol, vi du (1.01) aldimorph, (1.02)
azaconazol, (1.03) bitertanol, (1.04) bromuconazol, (1.05) cyproconazol, (1.06)
diclobutrazol, (1.07) difenoconazol, (1.08) diniconazol, (1.09) diniconazol-M, (1.10)
dodemorph, (1.11) dodemorph axetat, (1.12) epoxiconazol, (1.13) etaconazol, (1.14)
fenarimol, (1.15) fenbuconazol, (1.16) fenhexamid, (1.17) fenpropidin, (1.18)
fenpropimorph, (1.19) fluquinconazol, (1.20) flurprimidol, (1.21) flusilazol, (1.22)
flutriafol, (1.23) furconazol, (1.24) furconazol-cis, (1.25) hexaconazol, (1.26) imazalil,
(1.27) imazalil sulphat, (1.28) imibenconazol, (1.29) ipconazol, (1.30) metconazol,
(1.31) myclobutanil, (1.32) naftifin, (1.33) nuarimol, (1.34) oxpoconazol, (1.35)
paclobutrazol, (1.36) pefurazoat, (1.37) penconazol, (1.38) piperalin, (1.39)
prochloraz, (1.40) propiconazol, (1.41) prothioconazol, (1.42) pyributicarb, (1.43)
pyrifenox, (1.44) quinconazol, (1.45) simeconazol, (1.46) spiroxamin, (1.47)
tebuconazol, (1.48) terbinafin, (1.49) tetraconazol, (1.50) triadimefon, (1.51)
triadimenol, (1.52) tridemorph, (1.53) triflumizol, (1.54) triforin, (1.55) triticonazol,
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(1.56) uniconazol, (1.57) uniconazol-P, (1.58) viniconazol, (1.59) voriconazol, (1.60)
1-(4-clophenyl)-2-(1H-1,2,4-triazol-1-yl)xycloheptanol, (1.61) metyl 1-(2,2-dimetyl-
2,3-dihydro-1H-inden-1-yl)-1H-imidazol-5-carboxylat, (1.62) N'-{5-(diflometyl)-2-
metyl-4-[3-(trimetylsilyl)propoxy]phenyl}-N-etyl-N-metylimidoformamit, (1.63) N-
etyl-N-metyl-N'-{2-metyl-5-(triflometyl)-4-[3-
(trimetylsilyl)propoxy]phenyl}imidoformamit va (1.64) O-[1-(4-metoxyphenoxy)-3,3-
dimetylbutan-2-yl]-1H-imidazol 1-carbothioat, (1.65) pyrisoxazol, (1.66) 2-{[3-(2-
clophenyl)-2-(2,4-diflophenyl)oxiran-2-yl]metyl}-2,4-dihydro-3H-1,2,4-triazol-3-
thion, (1.67) 1-{[3-(2-clophenyl)-2-(2,4-diflophenyl)oxiran-2-yljmetyl}-1H-1,2,4-
triazol-5-yl thiocyanat, (1.68) 5-(alylsulphanyl)-1-{[3-(2-clophenyl)-2-(2,4-
diflophenyl)oxiran-2-ylJmetyl}-1H-1,2,4-triazol,  (1.69)  2-[1-(2,4-diclophenyl)-5-
hydroxy-2,6,6-trimetylheptan-4-y1]-2,4-dihydro-3H-1,2,4-triazol-3-thion,  (1.70)  2-
{[rel(2R,3S)-3-(2-clophenyl)-2-(2,4-diflophenyl)oxiran-2-ylJmetyl}-2,4-dihydro-3H-
1,2,4-triazol-3-thion, (1.71) 2-{[rel(2R,3R)-3-(2-clophenyl)-2-(2,4-diflophenyl)oxiran-
2-yl]metyl}-2,4-dihydro-3H-1,2,4-triazol-3-thion, (1.72) 1-{[rel(2R,3S)-3-(2-
clophenyl)-2-(2,4-diflophenyl)oxiran-2-yl]metyl}-1H-1,2,4-triazol-5-yl  thioxyanat,
(1.73) 1-{[rel(2R,3R)-3-(2-clophenyl)-2-(2,4-diflophenyl)oxiran-2-yl]metyl}-1H-
1,2,4-triazol-5-yl thioxyanat, (1.74) 5-(allylsulphanyl)-1-{[rel(2R,3S)-3-(2-clophenyl)-
2-(2,4-diflophenyl)oxiran-2-ylJmetyl}-1H-1,2,4-triazol, (1.75) 5-(alylsulphanyl)-1-
{[rel(2R,3R)-3-(2-clophenyl)-2-(2,4-diflophenyl)oxiran-2-yljmetyl}-1H-1,2,4-triazol,
(1.76)  2-[(2S,4S,5S)-1-(2,4-diclophenyl)-5-hydroxy-2,6,6-trimetylheptan-4-yl]-2,4-
dihydro-3H-1,2,4-triazol-3-thion, (1.77) 2-[(2R,48S,55)-1-(2,4-diclophenyl)-5-hydroxy-
2,6,6-trimetylheptan-4-yl]-2,4-dihydro-3H-1,2,4-triazol-3-thion, (1.78) 2-[(2R,4R,5R)-
1-(2,4-diclophenyl)-5-hydroxy-2,6,6-trimetylheptan-4-yl]-2,4-dihydro-3H-1,2,4-
triazol-3-thion, (1.79) 2-[(2S,4R,5R)-1-(2,4-diclophenyl)-5-hydroxy-2,6,6-
trimetylheptan-4-yl]-2,4-dihydro-3H-1,2,4-triazol-3-thion,  (1.80) 2-[(25,48,5R)-1-
(2,4-diclophenyl)-5-hydroxy-2,6,6-trimetylheptan-4-yl]-2,4-dihydro-3H-1,2,4-triazol-
3-thion, (1.81) 2-[(2R,4S,5R)-1-(2,4-diclophenyl)-5-hydroxy-2,6,6-trimetylheptan-4-
yl]-2,4-dihydro-3H-1,2,4-triazol-3-thion, (1.82) 2-[(2R,4R,55)-1-(2,4-diclophenyl)-5-
hydroxy-2,6,6-trimetylheptan-4-y1]-2,4-dihydro-3H-1,2,4-triazol-3-thion,  (1.83) 2-
[(2S,4R,55)-1-(2,4-diclophenyl)-5-hydroxy-2,6,6-trimetylheptan-4-yl]-2,4-dihydro-
3H-1,2,4-triazol-3-thion, (1.84) 2-[4-(4-clophenoxy)-2-(triflometyl)phenyl]-1-(1H-
1,2,4-triazol-1-yl)propan-2-ol, (1.85) 2-[4-(4-clophenoxy)-2-(triflometyl)phenyl]-1-
(1H-1,2,4-triazol-1-yl)butan-2-ol, (1.86) 2-[4-(4-clophenoxy)-2-(triflometyl)phenyl]-1-
(1H-1,2,4-triazol-1-yl)pentan-2-0l, (1.87) 2-[2-clo-4-(4-clophenoxy)phenyl]-1-(1H-
1,2,4-triazol-1-yl)butan-2-ol,  (1.88)  2-[2-clo-4-(2,4-diclophenoxy)phenyl}-1-(1H-
1,2,4-triazol-1-yl)propan-2-ol, (1.89) (2R)-2-(1-cloxyclopropyl)-4-[(1R)-2,2-

-77-



27512

dicloxyclopropyl]-1-(1H-1,2,4-triazol-1 -yl)butan-2;ol, (1.90) (2R)-2-(1-
cloxyclopropyl)-4-[(1S)-2,2-dicloxyclopropyl]-1-(1H-1,2,4-triazol-1-yl)butan-2-ol,
(1.91) (2S)-2-(1-cloxyclopropyl)-4-[(1S)-2,2-dicloxyclopropyl]-1-(1H-1,2,4-triazol-1-
yDbutan-2-ol, (1.92) (2S)-2-(1-cloxyclopropyl)-4-[(1R)-2,2-dicloxyclopropyl]-1-(1H-
1,2,4-triazol-1-yl)butan-2-ol, (1.93) (1S,2R,5R)-5-(4-clobenzyl)-2-(clometyl)-2-metyl-
1-(1H-1,2,4-triazol-1-ylmetyl)xyclopentanol, (1.94) (1R,28,5S)-5-(4-clobenzyl)-2-
(clometyl)-2-metyl-1-(1H-1,2,4-triazol-1-ylmetyl)xyclopentanol, (1.95) 5-(4-
clobenzyl)-2-(clometyl)-2-metyl-1-(1H-1,2,4-triazol-1-ylmetyl)xyclopentanol.

2) Céac chit trc ché chudi hd hip & phirc I hogc II, vi du (2.01) bixafen, (2.02) boscalid,
(2.03) carboxin, (2.04) diflumetorim, (2.05) fenfuram, (2.06) fluopyram, (2.07)
flutolanil, (2.08) fluxapyroxad, (2.09) furametpyr, (2.10) furmexyclox, (2.11)
isopyrazam (hdn hop cua chét triét quang epime dang syn 1RS,4SR,9RS va chét triét
quang epime dang anti 1RS,4SR,9SR), (2.12) isopyrazam (chét triét quang epime dang
anti 1RS,4SR,9SR), (2.13) isopyrazam (chdt ddng phan ddi anh epime dang anti
1R,4S,9S), (2.14) isopyrazam (chdt ddng phan d6i anh epime dang anti 1S,4R,9R),
(2.15) isopyrazam (chét triét quang epime dang syn 1RS,4SR,9RS), (2.16) isopyrazam
(chat ddng phéan dbi anh epime dang syn 1R,4S,9R), (2.17) isopyrazam (chat dong
phéan d6i anh epime dang syn 1S,4R,9S), (2.18) mepronil, (2.19) oxycarboxin, (2.20)
penflufen, (2.21) penthiopyrad, (2.22) sedaxan, (2.23) thifluzamid, (2.24) 1-metyl-N-
[2-(1,1,2,2-tetrafloetoxy)phenyl]-3-(triflometyl)-1H-pyrazol-4-carboxamit, (2.25) 3-
(diflometyl)-1-metyl-N-[2-(1,1,2,2-tetrafloetoxy)phenyl]-1H-pyrazol-4-carboxamit,
(2.26) 3-(diflometyl)-N-[4-flo-2-(1,1,2,3,3,3-hexaflopropoxy)phenyl]-1-metyl-1H-
pyrazol-4-carboxamit, (2.27) N-[1-(2,4-diclophenyl)-1-metoxypropan-2-yl]-3-
(diflometyl)-1-metyl-1H-pyrazol-4-carboxamit, (2.28) 5,8-diflo-N-[2-(2-flo-4-{[4-
(triflometyl)pyridin-2-ylJoxy} phenyl)etyl]quinazolin-4-amin, (2.29) benzovindiflupyr,
(2.30) N-[(1S,4R)-9-(diclometylen)-1,2,3,4-tetrahydro-1,4-metanonaphtalen-5-yl]-3-
(diflometyl)-1-metyl-1H-pyrazol-4-carboxamit, (2.31) N-[(1R,45)-9-(diclometylen)-
1,2,3,4-tetrahydro-1,4-metanonaphtalen-5-yl1]-3-(diflometyl)-1-metyl-1H-pyrazol-4-
carboxamit, (2.32) 3-(diflometyl)-1-metyl-N-(1,1,3-trimetyl-2,3-dihydro-1H-inden-4-
yl)-1H-pyrazol-4-carboxamit, (2.33) 1,3,5-trimetyl-N-(1,1,3-trimetyl-2,3-dihydro-1H-
inden-4-yl)-1H-pyrazol-4-carboxamit, (2.34) 1-metyl-3-(triflometyl)-N-(1,1,3-
trimetyl-2,3-dihydro-1H-inden-4-yl)-1H-pyrazol-4-carboxamit, ~ (2.35)  1-metyl-3-
(triflomety])-N-[(3R)-1,1,3-trimetyl-2,3-dihydro-1H-inden-4-yl]-1H-pyrazol-4-
carboxamit, (2.36) 1-metyl-3-(triflometyl)-N-[(3S)-1,1,3-trimetyl-2,3-dihydro-1H-
inden-4-yl]-1H-pyrazol-4-carboxamit, (2.37) 3-(diflometyl)-1-metyl-N-[(35)-1,1,3-
trimetyl-2,3-dihydro-1H-inden-4-y1]-1H-pyrazol-4-carboxamit, (2.38) 3-(diflometyl)-
1-metyl-N-[(3R)-1,1,3-trimetyl-2,3-dihydro-1H-inden-4-yl]-1H-pyrazol-4-carboxamit,
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(2.39) 1,3,5-trimetyl-N-[(3R)-1,1,3-trimetyl-2,3-dihydro-1H-inden-4-yl]-1H-pyrazol-
4-carboxamit, (2.40) 1,3,5-trimetyl-N-[(3S)-1,1,3-trimetyl-2,3-dihydro-1H-inden-4-
yl]-1H-pyrazol-4-carboxamit, (2.41) benodanil, (2.42) 2-clo-N-(1,1,3-trimetyl-2,3-
dihydro-1H-inden-4-yl)pyridin-3-carboxamit, (2.43) isofetamid, (2.44) 1-metyl-3-
(triflometyl)-N-[2'-(triflometyl)biphenyl-2-y1]-1H-pyrazol-4-carboxamit, (2.45) N-(4'-
clobiphenyl-2-yl)-3-(diflometyl)-1-metyl-1H-pyrazol-4-carboxamit, (2.46) N-(2'.4'-
diclobiphenyl-2-yl)-3-(diflometyl)-1-metyl-1H-pyrazol-4-carboxamit, (2.47) 3-
(diflometyl)-1-metyl-N-[4'-(triflometyl)biphenyl-2-yl]-1H-pyrazol-4-carboxamit,
(2.48) N-(2',5'-diflobiphenyl-2-yl)-1-metyl-3-(triflometyl)-1H-pyrazol-4-carboxamit,
(2.49) 3-(diflometyl)-1-metyl-N-[4'-(prop-1-yn-1-yl)biphenyl-2-yl]-1H-pyrazol-4-
carboxamit, (2.50) 5-flo-1,3-dimetyl-N-[4'-(prop-1-yn-1-yl)biphenyl-2-y1]-1H-
pyrazol-4-carboxamit, (2.51) 2-clo-N-[4'-(prop-1-yn-1-yl)biphenyl-2-yl]nicotinamit,
(2.52) 3-(diflometyl)-N-[4'-(3,3-dimetylbut-1-yn-1-yl)biphenyl-2-yl]-1-metyl-1H-
pyrazol-4-carboxamit, (2.53) N-[4'-(3,3-dimetylbut-1-yn-1-yl)biphenyl-2-yl]-5-flo-
1,3-dimetyl-1H-pyrazol-4-carboxamit, (2.54) 3-(diflometyl)-N-(4"-etynylbiphenyl-2-
y1)-1-metyl-1H-pyrazol-4-carboxamit, (2.55) N-(4'-etynylbiphenyl-2-yl)-5-flo-1,3-
dimetyl-1H-pyrazol-4-carboxamit, (2.56) 2-clo-N-(4'-etynylbiphenyl-2-yl)nicotinamit,
(2.57) 2-clo-N-[4'-(3,3-dimetylbut-1-yn-1-yl)biphenyl-2-yl]nicotinamit, (2.58) 4-
(diflometyl)-2-metyl-N-[4'-(triflometyl)biphenyl-2-yl]-1,3-thiazol-5-carboxamit,

(2.59)  5-flo-N-[4'-(3-hydroxy-3-metylbut-1-yn-1-yl)biphenyl-2-yl]-1,3-dimetyl-1H-
pyrazol-4-carboxamit, (2.60) 2-clo-N-[4'-(3-hydroxy-3-metylbut-1-yn-1-yl)biphenyl-
2-yl]nicotinamit, (2.61) 3-(diflometyl)-N-[4'-(3-metoxy-3-metylbut-1-yn-1-
yl)biphenyl-2-yl]-1-metyl-1H-pyrazol-4-carboxamit, (2.62) 5-flo-N-[4'-(3-metoxy-3-
metylbut-1-yn-1-yl)biphenyl-2-yl]-1,3-dimetyl-1H-pyrazol-4-carboxamit, (2.63) 2-clo-
N-[4'-(3-metoxy-3-metylbut-1-yn-1-yl)biphenyl-2-yl]nicotinamit, (2.64) 1,3-dimetyl-
N-(1,1,3-trimetyl-2,3-dihydro-1H-inden-4-yl)-1H-pyrazol-4-carboxamit, (2.65) 1,3-
dimetyl-N-[(3R)-1,1,3-trimetyl-2,3-dihydro-1H-inden-4-yl]-1H-pyrazol-4-carboxamit,
(2.66) 1,3-dimetyl-N-[(3S)-1,1,3-trimetyl-2,3-dihydro-1H-inden-4-yl]-1H-pyrazol-4-
carboxamit, (2.67) 3-(diflometyl)-N-metoxy-1-metyl-N-[1-(2,4,6-triclophenyl)propan-
2-yl]-1H-pyrazol-4-carboxamit, (2.68)  3-(diflometyl)-N-(7-flo-1,1,3 -trimetyl-2,3-
dihydro-1H-inden-4-yl)-1-metyl-1H-pyrazol-4-carboxamit, (2.69) 3-(diflometyl)-N-
[(3R)-7-flo1,1,3-trimetyl-2,3-dihydro-1H-inden-4-yl]-1-metyl-1H-pyrazol-4-
carboxamit, (2.70) 3-(diflometyl)-N-[(3S)-7-flo-1,1,3-trimetyl-2,3-dihydro-1H-inden-
4-yl1]-1-metyl-1H-pyrazol-4-carboxamit.

3) Cac chét uc ché chubi hd hdp & phuc III, vi du (3.01) ametoctradin, (3.02)
amisulbrom, (3.03) azoxystrobin, (3.04) cyazofamid, (3.05) coumetoxystrobin, (3.06)
coumoxystrobin, (3.07) dimoxystrobin, (3.08) enoxastrobin, (3.09) famoxadon, (3.10)
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fenamidon, (3.11) flufenoxystrobin, (3.12) fluoxastrobin, (3.13) kresoxim-metyl,
(3.14) metominostrobin, (3.15) orysastrobin, (3.16) picoxystrobin, (3.17)
pyraclostrobin, (3.18) pyrametostrobin, (3.19) pyraoxystrobin, (3.20) pyribencarb,
(3.21) triclopyricarb, (3.22) trifloxystrobin, (3.23) (2E)-2-(2-{[6-(3-clo-2-
metylphenoxy)-5-flopyrimidin-4-ylJoxy} phenyl)-2-(metoxyimino)-N-metylaxetamit,
(3.24) (2E)-2-(metoxyimino)-N-metyl-2-(2- {[({(1E)-1-[3-
(triflometyl)phenyl]etyliden}amino)oxy]metyl} phenyl)axetamit, (3.25) (2E)-2-
(metoxyimino)-N-metyl-2-{2-[(E)-({1-[3-

(triflometyl)phenyl]etoxy } imino)metyl]phenyl}axetamit, (3.26) (2E)-2-{2-[({[(1E)-1-
(3-{[(E)-1-flo-2-phenylvinyl]oxy} phenyl)etyliden]amino } oxy)metyl]-phenyl}-2-
(metoxyimino)-N-metylaxetamit, (3.27) fenaminostrobin, (3.28) 5-metoxy-2-metyl-4-
2-{[({(1E)-1-[3~(triflometyl)phenyl]etyliden}amino)oxy|metyl} phenyl)-2,4-dihydro-
3H-1,2,4-triazol-3-on, (3.29) metyl (2E)-2-{2-[({xyclopropyl[(4-
metoxyphenyl)imino]metyl}sulphanyl)metyl]phenyl}-3-metoxyacrylat, (3.30) N-(3-
etyl-3,5,5-trimetylxyclohexyl)-3-formamido-2-hydroxybenzamid, (3.31) 2-{2-[(2,5-
dimetylphenoxy)metyl]phenyl}-2-metoxy-N-metylaxetamid, (3.32) 2-{2-[(2,5-
dimetylphenoxy)metyl]phenyl}-2-metoxy-N-metylaxetamid, (3.33) (2E,3Z)-5-{[1-(4-
clophenyl)-1H-pyrazol-3-yl]oxy}-2-(metoxyimino)-N,3-dimetylpent-3-enamid.

4) Cac chét trc ché su phin bao nguyén nhi€ém va phén chia té bao, vi du (4.01)
benomyl, (4.02) carbendazim, (4.03) chlorfenazol, (4.04) diethofencarb, (4.05)
ethaboxam, (4.06) fluopicolid, (4.07) fuberidazol, (4.08) pencycuron, (4.09)
thiabendazol, (4.10) thiophanate-metyl, (4.11) thiophanat, (4.12) zoxamid, (4.13) 5-
clo-7-(4-metylpiperidin-1-y1)-6-(2,4,6-triflophenyl)[1,2,4]triazolo[ 1,5-a]pyrimidin,
(4.14) 3-clo-5-(6-clopyridin-3-yl)-6-metyl-4-(2,4,6-triflophenyl)pyridazin.

5) Cac hop chét c6 kha nang c6 hoat tinh & nhiéu vi tri, vi du (5.01) hdn hop bordeaux,
(5.02) captafol, (5.03) captan, (5.04) chlorothalonil, (5.05) ddng hydroxit, (5.06) ddng
naphthenat, (5.07) ddng oxit, (5.08) ddng oxyclorua, (5.09) ddng(2+) sulphat, (5.10)
dichlofluanid, (5.11) dithianon, (5.12) dodin, (5.13) bazo tu do dodin, (5.14) ferbam,
(5.15) fluorofolpet, (5.16) folpet, (5.17) guazatin, (5.18) guazatin axetat, (5.19)
iminoctadin, (5.20) iminoctadin albesilat, (5.21) iminoctadin triaxetat, (5.22)
mancopper, (5.23) mancozeb, (5.24) maneb, (5.25) metiram, (5.26) metiram kém,
(5.27) oxine-ddng, (5.28) propamidin, (5.29) propineb, (5.30) luu huynh va cic dang
diéu ché chira luu huynh gdm canxi polysulphua, (5.31) thiram, (5.32) tolylfluanid,
(5.33) zineb, (5.34) ziram, (5.35) anilazin.
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6) Cac hop chit c6 kha ning cam Ung sy phong vé cua vat chu, vi du (6.01)
acibenzolar-S-metyl, (6.02) isotianil, (6.03) probenazol, (6.04) tiadinil, (6.05)

laminarin.

7) Cac chét trc ché su sinh téng hop axit amin va/hodc protein, vi du (7.01) andoprim,
(7.02) blasticidin-S, (7.03) cyprodinil, (7.04) kasugamycin, (7.05) kasugamycin
hydroclorua hydrat, (7.06) mepanipyrim, (7.07) pyrimethanil, (7.08) 3-(5-flo-3,3,4,4-
tetrametyl-3,4-dihydroisoquinolin-1-yl)quinolin, ~ (7.09)  oxytetracyclin,  (7.10)

streptomycin.

8) Cac chét trc ché san xudt ATP, vi du (8.01) fentin axetat, (8.02) fentin clorua, (8.03)
fentin hydroxit, (8.04) silthiofam.

9) Céc chét trc ché su téng hop thanh té bao, vi du (9.01) benthiavalicarb, (9.02)
dimethomorph, (9.03) flumorph, (9.04) iprovalicarb, (9.05) mandipropamid, (9.06)
polyoxins, (9.07) polyoxorim, (9.08) validamycin A, (9.09) valifenalat, (9.10)
polyoxin B, (9.11) (2E)-3-(4-tert-butylphenyl)-3-(2-clopyridin-4-yl)-1-(morpholin-4-
yl)prop-2-en-1-on, (9.12) (2Z)-3-(4-tert-butylphenyl)-3-(2-clopyridin-4-yl)-1-
(morpholin-4-yl)prop-2-en-1-on.

10) Cac chét (e ché su téng hop lipit va mang, vi du (10.01) biphenyl, (10.02)
chloroneb, (10.03) dicloran, (10.04) edifenphos, (10.05) etridiazole, (10.06) iodocarb,
(10.07) iprobenfos, (10.08) isoprothiolane, (10.09) propamocarb, (10.10) propamocarb
hydroclorua, (10.11) prothiocarb, (10.12) pyrazophos, (10.13) quintozene, (10.14)
tecnazene, (10.15) tolclofos-metyl.

11) Céc chit tc ché su sinh tbng hop melanin, vi du (11.01) carpropamid, (11.02)
diclocymet, (11.03) fenoxanil, (11.04) phthalid, (11.05) pyroquilon, (11.06)
tricyclazol, (11.07) 2,2,2-trifloetyl  {3-metyl-1-[(4-metylbenzoyl)amino]butan-2-
yl}carbamat.

12) Céc chét trc ché sy téng hop axit nucleic, vi du (12.01) benalaxyl, (12.02)
benalaxyl-M (kiralaxyl), (12.03) bupirimat, (12.04) clozylacon, (12.05) dimethirimol,
(12.06) ethirimol, (12.07) furalaxyl, (12.08) hymexazol, (12.09) metalaxyl, (12.10)
metalaxyl-M (mefenoxam), (12.11) ofurace, (12.12) oxadixyl, (12.13) axit oxolinic,
(12.14) octhilinon.

13) Céc chét tic ché sy truyén tin hidu, vi du (13.01) chlozolinat, (13.02) fenpiclonil,
(13.03) fludioxonil, (13.04) iprodion, (13.05) procymidon, (13.06) quinoxyfen, (13.07)

vinclozolin, (13.08) proquinazid.
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14) Cac chit c¢6 kha nang hoat dong lam cac chit khir lién hop, vi du (14.01)
binapacryl, (14.02) dinocap, (14.03) ferimzon, (14.04) fluazinam, (14.05)
meptyldinocap.

15) Céc hop chét khac, vi du (15.001) benthiazol, (15.002) bethoxazin, (15.003)
capsimycin, (15.004) carvon, (15.005) -chinomethionat, (15.006) pyriofenon
(chlazafenon), (15.007) cufraneb, (15.008) cyflufenamid, (15.009) cymoxanil,
(15.010) cyprosulfamid, (15.011) dazomet, (15.012) debacarb, (15.013) diclophen,
(15.014) diclomezin, (15.015) difenzoquat, (15.016) difenzoquat metilsulphat,
(15.017) diphenylamin, (15.018) ecomat, (15.019) fenpyrazamin, (15.020) flumetover,
(15.021) floimid, (15.022) flusulfamid, (15.023) flutianil, (15.024) fosetyl-nh6m,
(15.025) fosetyl-canxi, (15.026) fosetyl-natri, (15.027) hexaclobenzen, (15.028)
irumamycin, (15.029) methasulfocarb, (15.030) metyl isothiocyanat, (15.031)
metrafenon, (15.032) mildiomycin, (15.033) natamycin, (15.034) niken
dimetyldithiocarbamat, (15.035) nitrothal-isopropyl, (15.036) oxamocarb, (15.037)
oxyfenthiin, (15.038) pentaclophenol va cac mudi, (15.039) phenothrin, (15.040) axit
phosphoro va cac mudi cta no, (15.041) propamocarb-fosetylat, (15.042) propanosin-
natri, (15.043) pyrimorph, (15.044) pyrolnitrin, (15.045) tebufloquin, (15.046)
tecloftalam, (15.047) tolnifanid, (15.048) triazoxit, (15.049) trichlamid, (15.050)
zarilamid, (15.051) (3S,6S,7R,8R)-8-benzyl-3-[({3-[(isobutyryloxy)metoxy]-4-
metoxypyridin-2-yl}carbonyl)amino]-6-metyl-4,9-dioxo-1,5-dioxonan-7-yl 2-
metylpropanoat, (15.052) 1-(4-{4-[(5R)-5-(2,6-diflophenyl)-4,5-dihydro-1,2-oxazol-3-
yl]-1,3-thiazol-2-yl1} piperidin-1-yl)-2-[S-metyl-3-(triflometyl)-1H-pyrazol-1-yl]etanon,
(15.053) 1-(4-{4-[(5S)-5-(2,6-diflophenyl)-4,5-dihydro-1,2-oxazol-3-yl]-1,3-thiazol-2-
yl}piperidin-1-yl)-2-[5-metyl-3-(triflometyl)-1H-pyrazol-1-yl]etanon, (15.054)
oxathiapiprolin, (15.055) 1-(4-metoxyphenoxy)-3,3-dimetylbutan-2-yl 1H-imidazol-1-
carboxylat, (15.056) 2,3,5,6-tetraclo-4-(metylsulphonyl)pyridin, (15.057) 2,3-dibutyl-
6-clothieno[2,3-d]pyrimidin-4(3H)-on, (15.058) 2,6-dimetyl-1H,5H-[1,4]dithiino[2,3-
¢:5,6-c']dipyrol-1,3,5,7(2H,6H)-tetron, (15.059) 2-[5-metyl-3-(triflometyl)-1H-
pyrazol-1-yl]-1-(4-{4-[(5R)-5-phenyl-4,5-dihydro-1,2-oxazol-3-yl]-1,3-thiazol-2-
yl}piperidin-1-yl)etanon, (15.060) 2-[5-metyl-3-(triflometyl)-1H-pyrazol-1-yl}-1-(4-
{4-[(5S)-5-phenyl-4,5-dihydro-1,2-0xazol-3-yl]-1,3-thiazol-2-yl} piperidin-1-
yDetanon, (15.061) 2-[5-metyl-3-(triflometyl)-1H-pyrazol-1-yl]-1-{4-[4-(5-phenyl-
4,5-dihydro-1,2-oxazol-3-yl)-1,3-thiazol-2-yl]piperidin-1-yl}etanon, ~ (15.062)  2-
butoxy-6-iodo-3-propyl-4H-chromen-4-on,  (15.063)  2-clo-5-[2-clo-1-(2,6-diflo-4-
metoxyphenyl)-4-metyl-1H-imidazol-5-yl]pyridin, (15.064) 2-phenylphenol va cac
mudi,  (15.065)  3-(4,4,5-triflo-3,3-dimetyl-3,4-dihydroisoquinolin-1-yl)quinolin,
(15.066) 3,4,5-triclopyridin-2,6-dicarbonitril, (15.067) 3-clo-5-(4-clophenyl)-4-(2,6-
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diflophenyl)-6-metylpyridazin,  (15.068)  4-(4-clophenyl)-5-(2,6-diflophenyl)-3,6-
dimetylpyridazin, (15.069) 5-amino-1,3,4-thiadiazol-2-thiol, (15.070) 5-clo-N'-phenyl-
N'-(prop-2-yn-1-yl)thiophen-2-sulphonohydrazid, (15.071) 5-flo-2-[(4-
flobenzyl)oxy]pyrimidin-4-amin, (15.072) 5-flo-2-[(4-metylbenzyl)oxy]pyrimidin-4-
amin, (15.073) 5-metyl-6-octyl[1,2,4]triazolo[1,5-a]pyrimidin-7-amin, (15.074) etyl
(27)-3-amino-2-xyano-3-phenylacrylat,  (15.075)  N'-(4-{[3-(4-clobenzyl)-1,2,4-
thiadiazol-5-ylJoxy}-2,5-dimetylphenyl)-N-etyl-N-metylimidoformamit, (15.076) N-
(4-clobenzyl)-3-[3-metoxy-4-(prop-2-yn-1-yloxy)phenyl]propanamit, (15.077) N-[(4-
clophenyl)(xyano)metyl]-3-[3-metoxy-4-(prop-2-yn-1-yloxy)phenyl]propanamit,
(15.078) N-[(5-bromo-3-clopyridin-2-yl)metyl]-2,4-diclonicotinamit, (15.079) N-[1-
(5-bromo-3-clopyridin-2-yl)etyl]-2,4-diclonicotinamit, (15.080) N-[1-(5-bromo-3-
clopyridin-2-yl)etyl]-2-flo-4-iodonicotinamit, (15.081) N-{(E)-
[(xyclopropylmetoxy)imino][6-(diflometoxy)-2,3-diflophenyl]metyl}-2-
phenylaxetamit, (15.082) N-{(Z)-[(xyclopropylmetoxy)imino]-[6-(diflometoxy)-2,3-
diflophenyljmetyl}-2-phenylaxetamit, (15.083)  N'-{4-[(3-tert-butyl-4-xyano-1,2-
thiazol-5-yl)oxy]-2-clo-5-metylphenyl}-N-etyl-N-metylimidoformamit, (15.084) N-
metyl-2-(1-{[5-metyl-3-(triflometyl)-1H-pyrazol-1-yl]axetyl} piperidin-4-yl)-N-
(1,2,3,4-tetrahydronaphtalen-1-yl)-1,3-thiazol-4-carboxamit, (15.085) N-metyl-2-(1-
{[5-metyl-3-(triflometyl)-1H-pyrazol-1-yl]axetyl}-piperidin-4-yl)-N-[(1R)-1,2,3,4-
tetrahydronaphtalen-1-yl]-1,3-thiazol-4-carboxamit, (15.086) N-metyl-2-(1-{[5-metyl-
3-(triflometyl)-1H-pyrazol-1-yl]axetyl} piperidin-4-y1)-N-[(1S5)-1,2,3,4-
tetrahydronaphtalen-1-yl]-1,3-thiazol-4-carboxamit, (15.087) pentyl {6-[({[(1-metyl-
1H-tetrazol-5-yl)(phenyl)metylen]amino } oxy)metyl|pyridin-2-yl} carbamat, (15.088)
axit phenazin-1-carboxylic, (15.089) quinolin-8-ol, (15.090) quinolin-8-ol sulphat
(2:1), (15.091) tert-butyl {6-[({[(1-metyl-1H-tetrazol-5-
yl)(phenyl)metylen]amino } oxy)metyl]pyridin-2-yl}carbamat, (15.092) (5-bromo-2-
metoxy-4-metylpyridin-3-y1)(2,3,4-trimetoxy-6-metylphenyl)metanon, (15.093) N-[2-
(4-{[3-(4-clophenyl)prop-2-yn-1-yl]oxy}-3-metoxyphenyl)etyl]-N2-
(metylsulphonyl)valinamit, (15.094) axit 4-oxo0-4-[(2-phenyletyl)amino]butanoic,
(15.095) but-3-yn-1-yl {6-[({[(Z)-(1-metyl-1H-tetrazol-5-
yl)(phenyl)metylene]amino } oxy)metyl]pyridin-2-yl}carbamat, (15.096) 4-amino-5-
flopyrimidin-2-ol (dang hd bién: 4-amino-5-flopyrimidin-2(1H)-on), (15.097) propyl
3,4,5-trihydroxybenzoat, (15.098)  [3-(4-clo-2-flophenyl)-5-(2,4-diflophenyl)-1,2-
oxazol-4-yl](pyridin-3-yl)metanol, (15.099) (S)-[3-(4-clo-2-flophenyl)-5-(2,4-
diflophenyl)-1,2-oxazol-4-yl](pyridin-3-yl)metanol, (15.100) (R)-[3-(4-clo-2-
flopheny1)-5-(2,4-diflophenyl)-1,2-0xazol-4-yl](pyridin-3-yl)metanol, (15.101) 2-flo-
6-(triflometyl)-N-(1,1,3-trimetyl-2,3-dihydro-1H-inden-4-yl)benzamit, (15.102) 2-(6-
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benzylpyridin-2-yl)quinazolin, (15.103) 2-[6-(3-flo-4-metoxyphenyl)-5-metylpyridin-
2-yl]quinazolin, (15.104) 3-(4,4-diflo-3,3-dimetyl-3,4-dihydroisoquinolin-1-
yl)quinolin, (15.105) axit abscisic, (15.106) N'-[5-bromo-6-(2,3-dihydro-1H-inden-2-
yloxy)-2-metylpyridin-3-yl]-N-etyl-N-metylimidoformamit, (15.107) N'-{5-bromo-6-
[1-(3,5-diflophenyl)etoxy]-2-metylpyridin-3-yl}-N-etyl-N-metylimidoformamit,
(15.108) N'-{5-bromo-6-[(1R)-1-(3,5-diflophenyl)etoxy]-2-metylpyridin-3-yl}-N-etyl-
N-metylimidoformamit, (15.109) N'-{5-bromo-6-[(15)-1-(3,5-diflophenyl)etoxy]-2-
metylpyridin-3-y1}-N-etyl-N-metylimidoformamit, (15.110) N'-{5-bromo-6-[(cis-4-
isopropylxyclohexyl)oxy]-2-metylpyridin-3-yl}-N-etyl-N-metylimidoformamit,
(15.111) N'-{5-bromo-6-[(trans-4-isopropylxyclohexyl)oxy]-2-metylpyridin-3-y1}-N-
etyl-N-metylimidoformamit,  (15.112)  N-xyclopropyl-3-(diflometyl)-5-flo-N-(2-
isopropylbenzyl)-1-metyl-1H-pyrazol-4-carboxamit, (15.113) N-xyclopropyl-N-(2-
xyclopropylbenzyl)-3-(diflometyl)-5-flo-1-metyl-1H-pyrazol-4-carboxamit, ~(15.114)
N-(2-tert-butylbenzyl)-N-xyclopropyl-3-(diflometyl)-5-flo-1-metyl-1H-pyrazol-4-
carboxamit, (15.115) N-(5-clo-2-etylbenzyl)-N-xyclopropyl-3-(diflometyl)-5-flo-1-
metyl-1H-pyrazol-4-carboxamit, (15.116) N-(5-clo-2-isopropylbenzyl)-N-
xyclopropyl-3-(diflometyl)-5-flo-1-metyl-1H-pyrazol-4-carboxamit, ~ (15.117)  N-
xyclopropyl-3-(diflometyl)-N-(2-etyl-5-flobenzyl)-5-flo-1-metyl-1H-pyrazol-4-
carboxamit, (15.118) N-xyclopropyl-3-(diflometyl)-5-flo-N-(5-flo-2-isopropylbenzyl)-
1-metyl-1H-pyrazol-4-carboxamit, ~ (15.119)  N-xyclopropyl-N-(2-xyclopropyl-5-
flobenzyl)-3-(diflometyl)-5-flo-1-metyl-1H-pyrazol-4-carboxamit, ~ (15.120) N-(2-
xyclopentyl-5-flobenzyl)-N-xyclopropyl-3-(diflometyl)-5-flo-1-metyl-1H-pyrazol-4-
carboxamit, (15.121) N-xyclopropyl-3-(diflometyl)-5-flo-N-(2-flo-6-isopropylbenzyl)-
1-metyl-1H-pyrazol-4-carboxamit, (15.122) N-xyclopropyl-3-(diflometyl)-N-(2-etyl-
5-metylbenzyl)-5-flo-1-metyl-1H-pyrazol-4-carboxamit, (15.123) N-xyclopropyl-3-
(diflometyl)-5-flo-N-(2-isopropyl-5-metylbenzyl)-1-metyl-1H-pyrazol-4-carboxamit,
(15.124) N-xyclopropyl-N-(2-xyclopropyl-5-metylbenzyl)-3-(diflometyl)-5-flo-1-
metyl-1H-pyrazol-4-carboxamit, (15.125) N-(2-tert-butyl-5-metylbenzyl)-N-
xyclopropyl-3-(diflometyl)-5-flo-1-metyl-1H-pyrazol-4-carboxamit, (15.126) N-[5-
clo-2-(triflometyl)benzyl]-N-xyclopropyl-3-(diflometyl)-5-flo-1-metyl-1H-pyrazol-4-
carboxamit,  (15.127)  N-xyclopropyl-3-(diflometyl)-5-flo-1-metyl-N-[5-metyl-2-
(triflometyl)benzyl]-1H-pyrazol-4-carboxamit, (15.128) N-[2-clo-6-
(triflometyl)benzyl]-N-xyclopropyl-3-(diflometyl)-5-flo-1-metyl-1H-pyrazol-4-
carboxamit, (15.129) N-[3-clo-2-flo-6-(triflometyl)benzyl]-N-xyclopropyl-3-
(diflometyl)-5-flo-1-metyl-1H-pyrazol-4-carboxamit, ~ (15.130)  N-xyclopropyl-3-
(diflometyl)-N-(2-etyl-4,5-dimetylbenzyl)-5-flo-1 -metyl-1H-pyrazol-4-carboxamit,
(15.131) N-xyclopropyl-3-(diflometyl)-5-flo-N-(2-isopropylbenzyl)-1-metyl-1H-
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pyrazol-4-carbothioamit,  (15.132)  N'-(2,5-dimetyl-4-phenoxyphenyl)-N-etyl-N-
metylimidoformamit, (15.133) N'-{4-[(4,5-diclo-1,3-thiazol-2-yl)oxy]-2,5-
dimetylphenyl}-N-etyl-N-metylimidoformamit, (15.134) N-(4-clo-2,6-diflophenyl)-4-
(2-clo-4-flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (15.135)  9-flo-2,2-dimetyl-5-
(quinolin-3-yl)-2,3-dihydro-1,4-benzoxazepin, (15.136) 2-{2-flo-6-[(8-flo-2-
metylquinolin-3-yl)oxy]phenyl} propan-2-ol, (15.137) 2-{2-[(7,8-diflo-2-
metylquinolin-3-yl)oxy]-6-flophenyl} propan-2-ol, (15.138) 4-(2-clo-4-flophenyl)-N-
(2-flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (15.139) 4-(2-clo-4-flophenyl)-N-(2,6-
diflophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (15.140) 4-(2-clo-4-flophenyl)-N-(2-clo-
6-flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (15.141) 4-(2-bromo-4-flophenyl)-N-(2-
clo-6-flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (15.142) N-(2-bromo-6-flophenyl)-
4-(2-clo-4-flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (15.143) 4-(2-bromo-4-
flophenyl)-N-(2-bromophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (15.144) 4-(2-bromo-
4-flophenyl)-N-(2-bromo-6-flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (15.145) 4-(2-
bromo-4-flophenyl)-N-(2-clophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (15.146) N-(2-
bromophenyl)-4-(2-clo-4-flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (15.147) 4-(2-
clo-4-flophenyl)-N-(2-clophenyl)-1,3-dimetyl-1H-pyrazol-5-amin,  (15.148)  4-(2-
bromo-4-flophenyl)-N-(2,6-diflophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (15.149) 4-
(2-bromo-4-flophenyl)-N-(2-flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (15.150) N'-
(4-{3-[(diflometyl)sulphanyl]phenoxy }-2,5-dimetylphenyl)-N-etyl-N-
metylimidoformamit, (15.151) N'-(2,5-dimetyl-4-{3-[(1,1,2,2-tetrafloetyl)sulphanyl]-
phenoxy } phenyl)-N-etyl-N-metylimidoformamit, ~ (15.152)  N'-(2,5-dimetyl-4-{3-
[(2,2,2-trifloetyl)sulphanyl]phenoxy} phenyl)-N-etyl-N-metylimidoformamit, (15.153)
N'-(2,5-dimetyl-4-{3-[(2,2,3,3-tetraflopropyl)sulphanyl]phenoxy } phenyl)-N-etyl-N-
metylimidoformamit, (15.154) N'-(2,5-dimetyl-4-{3-[(pentafloetyl)sulphanyl]-
phenoxy} phenyl)-N-etyl-N-metylimidoformamit, (15.155) N'-(4-{[3-
(diflometoxy)phenyl]sulphanyl}-2,5-dimetylphenyl)-N-etyl-N-metylimidoformamit,
(15.156)  N'-(2,5-dimetyl-4-{[3-(1,1,2,2-tetrafloetoxy)phenyl]sulphanyl} phenyl)-N-
etyl-N-metylimidoformamit, (15.157) N'-(2,5-dimetyl-4-{[3-(2,2,2-
trifloetoxy)phenyl]sulphanyl} phenyl)-N-etyl-N-metylimidoformamit, (15.158) N'-
(2,5-dimetyl-4-{[3-(2,2,3,3-tetraflopropoxy)phenyl]sulphanyl} phenyl)-N-etyl-N-
metylimidoformamit, (15.159) N'-(2,5-dimetyl-4-{[3-(pentafloetoxy)phenyl]-
sulphanyl} phenyl)-N-etyl-N-metylimidoformamit, (15.160) 2-[3,5-bis(diflometyl)-1H-
pyrazol-1-yl]-1-[4-(4-{5-[2-(prop-2-yn-1-yloxy)phenyl]-4,5-dihydro-1,2-oxazol-3-yl} -
1,3-thiazol-2-yl)piperidin-1-yl]etanon, (15.161) 2-[3,5-bis(diflometyl)-1H-pyrazol-1-
y1]-1-[4-(4-{5-[2-flo-6-(prop-2-yn-1-yloxy)phenyl]-4,5-dihydro-1,2-oxazol-3-yl}-1,3-
thiazol-2-yl)piperidin-1-yljetanon, (15.162) 2-[3,5-bis(diflometyl)-1H-pyrazol-1-yl]-1-
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[4-(4-{5-[2-clo-6-(prop-2-yn-1-yloxy)phenyl]-4,5-dihydro-1,2-oxazol-3-y1}-1,3-
thiazol-2-yl)piperidin-1-yl]etanon,  (15.163)  2-{3-[2-(1-{[3,5-bis(diflometyl)-1H-
pyrazol-1-yl]axetyl}piperidin-4-yl)-1,3-thiazol-4-yl]-4,5-dihydro-1,2-oxazol-5-
yl}phenyl metansulphonat, (15.164) 2-{3-[2-(1-{[3,5-bis(diflometyl)-1H-pyrazol-1-
yl]axetyl}piperidin-4-y1)-1,3-thiazol-4-y1]-4,5-dihydro-1,2-oxazol-5-yl}-3-clophenyl
metansulphonat, (15.165) 2-[3,5-bis(diflometyl)-1H-pyrazol-1-yl]-1-[4-(4-{(55)-5-[2-
(prop-2-yn-1-yloxy)phenyl]-4,5-dihydro-1,2-oxazol-3-yl}-1,3-thiazol-2-yl)piperidin-
I-yl]etanon, (15.166) 2-[3,5-bis(diflometyl)-1H-pyrazol-1-yl]-1-[4-(4-{(5R)-5-[2-
(prop-2-yn-1-yloxy)phenyl]-4,5-dihydro-1,2-oxazol-3-yl}-1,3-thiazol-2-yl)piperidin-
1-ylJetanon, (15.167) 2-[3,5-bis(diflometyl)-1H-pyrazol-1-yl]-1-[4-(4-{(5S)-5-[2-flo-
6-(prop-2-yn-1-yloxy)phenyl]-4,5-dihydro-1,2-oxazol-3-yl}-1,3-thiazol-2-
yl)piperidin-1-yl]etanon, (15.168) 2-[3,5-bis(diflometyl)-1H-pyrazol-1-yl]-1-[4-(4-
{(5R)-5-[2-flo-6-(prop-2-yn-1-yloxy)phenyl]-4,5-dihydro-1,2-oxazol-3-yl}-1,3-
thiazol-2-yl)piperidin-1-yl]etanon, (15.169) 2-[3,5-bis(diflometyl)-1H-pyrazol-1-yl]-1-
[4-(4-{(5S)-5-[2-clo-6-(prop-2-yn-1-yloxy)phenyl]-4,5-dihydro-1,2-oxazol-3-yl}-1,3-
thiazol-2-yl)piperidin-1-yl]etanon, (15.170) 2-[3,5-bis(diflometyl)-1H-pyrazol-1-yl]-1-
[4-(4-{(5R)-5-[2-clo-6-(prop-2-yn-1-yloxy)phenyl]-4,5-dihydro-1,2-oxazol-3-yl}-1,3-
thiazol-2-yl)piperidin-1-yl]etanon, (15.171) 2-{(5S)-3-[2-(1-{[3,5-bis(diflometyl)-1H-
pyrazol-1-yl]axetyl} piperidin-4-yl)-1,3-thiazol-4-yl]-4,5-dihydro-1,2-oxazol-5-
yl}phenyl metansulphonat, (15.172)  2-{(5R)-3-[2-(1-{[3,5-bis(diflometyl)-1H-
pyrazol-1-yl]axetyl}piperidin-4-yl)-1,3-thiazol-4-yl]-4,5-dihydro-1,2-oxazol-5-
yl}phenyl metansulphonat, (15.173) 2-{(5S)-3-[2-(1-{[3,5-bis(diflometyl)-1H-pyrazol-
1-yl]axetyl} piperidin-4-yl)-1,3-thiazol-4-yl1]-4,5-dihydro-1,2-oxazol-5-yl}-3-clophenyl
metansulphonat, (15.174) 2-{(5R)-3-[2-(1-{[3,5-bis(diflometyl)-1H-pyrazol-1-
yl]axetyl}piperidin-4-y1)-1,3-thiazol-4-yl]-4,5-dihydro-1,2-oxazol-5-yl}-3-clophenyl

metansulphonat.
Cac chit diét sinh vat gy hai sinh hoc 1am thanh phén két hop

Hop chét c6 cong thirc (I) c6 thé dugc két hop véi chit diét sinh vat gay hai
sinh hoc.

Céc chat diét sinh vat gdy hai sinh hoc bao gom chu yéu 1a vi khuan, ndm, nam
men, chat chiét thuc vat va cac san pham dugc tao ra boi vi sinh vat, bao gom ca cac

protein va cac san pham chuyén hoéa thir cap.

Céc chat diét sinh vat gy hai sinh hoc bao gom vi khuan nhu vi khuén sinh bao
tt, vi khudn cu tri ¢ ré va vi khuan ma hoat dong & dang chat dién con tring, chat diét

nam hodc chat diét giun tron sinh hoc.
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Vi du v& vi khuan nhu vay ma chung dugc sit dung hodc co thé duoc st dung
lam chét diét sinh vét gy hai sinh hoc la:

Bacillus amyloliquefaciens, ching FZB42 (DSM 231179), hoac Bacillus cereus, dac
biét la B. cereus chung CNCM 1-1562 hodc Bacillus firmus, chung 1-1582 (Ma truy
cap s6 CNCM 1-1582) hoic Bacillus pumilus, dac biét 1a ching GB34 (M3 truy cap s6
ATCC 700814) va ching QST2808 (M3 truy cap s6 NRRL B-30087), hodc Bacillus
subtilis, dic biét 1a ching GB03 (M3 truy cép sé6 ATCC SD-1397), hodc Bacillus
subtilis ching QST713 (Ma truy cép s6 NRRL B-21661) hodc Bacillus subtilis ching
OST 30002 (M3 truy cap s6 NRRL B-50421) Bacillus thuringiensis, dac bi¢t la B.
thuringiensis 1oai phu israelensis (serotype H-14), ching AM65-52 (M4 truy cap s6
ATCC 1276), hodc B. thuringiensis subsp. aizawai, dac bi¢t la ching ABTS-1857
(SD-1372), hodc B. thuringiensis subsp. kurstaki ching HD-1, hoédc B. thuringiensis
subsp. tenebrionis ching NB 176 (SD-5428), Pasteuria penetrans, Pasteuria spp.
(Rotylenchulus reniformis nematode)-PR3 (Ma truy cap s6 ATCC SD-5834),
Streptomyces microflavus ching AQ6121 (= QRD 31.013, NRRL B-50550),
Streptomyces galbus ching AQ 6047 (Ma truy cap s6 NRRL 30232).

Vi du vé ndm va ndm men ma dugc st dung hodc c6 the duge sir dung lam tac

nhan sinh hoc diét sinh vat gdy hai la:

Beauveria bassiana, dic biét 1a ching ATCC 74040, Coniothyrium minitans, dac biét
la chung CON/M/91-8 (Ma truy cép s6 DSM-9660), Lecanicillium spp., dic biét la
chuing HRO LEC 12, Lecanicillium lecanii, (truéc day duoc biét 1a Verticillium
lecanii), dac biét 1a ching KVO01, Metarhizium anisopliae, dac biét 1a chung F52
(DSM3884/ ATCC 90448), Metschnikowia fructicola, dic biét la ching NRRL Y-
30752, Paecilomyces fumosoroseus (moi: Isaria fumosorosea), dac biét 1a ching IFPC
200613, hoac ching Apopka 97 (Ma truy cap s6 ATCC 20874), Paecilomyces
lilacinus, d4c biét 1a P. lilacinus ching 251 (AGAL 89/030550), Talaromyces flavus,
dic biét 1a ching V117b, Trichoderma atroviride, dic biét 1a chiung SC1 (Ma truy cap
s6 CBS 122089), Trichoderma harzianum, &ic biét 1a T. harzianum rifai T39 (MA truy
cap s6 CNCM 1-952).

Vi du vé virut duoc str dung hozc cé thé duoc sir dung lam chét diét sinh vat gy
hai sinh hoc la:

Virut hat (granulosis virus - GV) tac dong 1én Adoxophyes orana (budém sau cubn 14 &
cdy dn qua mua he), virut hat (granulosis virus - GV) tac dong 1én Cydia pomonella

(4u tring sdu buém), virut da dién nhén (nuclear polyhedrosis virus - NPV) tac dong
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1én Helicoverpa armigera (giun nang & bong), mNPV tac dong 1€n Spodoptera exigua
(sdu xanh da lang), mNPV tdc ddng 1én Spodoptera frugiperda (sdu xanh mua thu),
NPV tac ddng 1én Spodoptera littoralis (sau an 1a bong chau Phi).

Ciling bao gdém vi khuédn va nam, céc loai nay dugc bd sung lam 'chat dé cay' lén
thuc vat hoac cac bd phén cua thuc vat hodc cac co quan cua thyc vat va, nho cac dic
tinh cu thé cta chung, thuc day su sinh truong cua thuc vat va sic khoe cua thuc vat.

Cac vi du c6 thé duoc ké dén la:

Agrobacterium spp., Azorhizobium caulinodans, Azospirillum spp., Azotobacter spp.,
Bradyrhizobium spp., Burkholderia spp., dac biét 1& Burkholderia cepacia (trudc day
duoc biét 1a Pseudomonas cepacia), Gigaspora spp., hodc Gigaspora monosporum,
Glomus spp., Laccaria spp., Lactobacillus buchneri, Paraglomus spp., Pisolithus
tinctorus, Pseudomonas spp., Rhizobium spp., dac bi¢t 1a Rhizobium trifolii,

Rhizopogon spp., Scleroderma spp., Suillus spp., Streptomyces spp.

Vi du v€ cac chat chiét tir thyc vat va cac sdn pham tao ra boi vi sinh vat bao
gom ca cac protein va cac san pham chuyén hda thtr cap duoc st dung hodc co thé

duoc str dung lam chét diét sinh vat gdy hai sinh hoc d6 la:

Allium sativum, Artemisia absinthium, azadirachtin, Biokeeper WP, Cassia nigricans,
Celastrus angulatus, Chenopodium anthelminticunﬁ, chitin, Armour-Zen, Dryopteris
filix-mas, Equisetum arvense, Fortune Aza, Fungastop, Heads Up (chit chiét saponin
tr cdy Chenopodium quinoa), Pyrethrum/Pyrethrins, Quassia amara, Quercus,
Quillaja, Regalia, "chat diét c6én tring Requiem ™", rotenone, ryania/ryanodine,
Symphytum officinale, Tanacetum vulgare, thymol, Triact 70, TriCon, Tropaeulum
majus, Urtica dioica, Veratrin, Viscum album, chét chiét Brassicaceae, dic biét 1a bot

hat cai dau hodc bot mu tat.
Chét an toan 1am thanh phan phéi trén

Hop chét c6 cong thic (I) c6 thé duoc két hop v6i chit an toan, vi duy,
benoxacor, cloquintocet (-mexyl), cyometrinil, cyprosulfamid, dichlormid,
fenchlorazol (-etyl), fenclorim, flurazol, fluxofenim, furilazol, isoxadifen (-etyl),
mefenpyr (-dietyl), anhydrit  naphtalic, oxabetrinil, 2-metoxy-N-({4-
[(metylcarbamoyl)amino]phenyl}sulphonyl)benzamit  (CAS  129531-12-0), 4-
(dicloaxetyl)-1-oxa-4-azaspiro[4.5]decan = (CAS  71526-07-3), 2,2,5-trimetyl-3-
(dicloaxetyl)-1,3-oxazolidin (CAS 52836-31-4).

Thue vat va cac bd phan cta thuc vat
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T4t ca thuc vat va cac bd phéan cia thuc vat ¢ thé duogc xur ly theo sang ché O
day, thuc vat duoc hiéu c6 nghia 13 toan bd thuc vat va nhém thuc vat, nhu thuc vat
hoang dai mong mudn va khéng mong mudn hoic ciy trong (bao gdm cAy trong xuét
hién ty nhién), vi du ngli cbe (laa mi, laa, tiéu hic mach, lta mach, laa mach den, yén
mach), ngd, ddu twong, khoai tdy, cu cai dudong, mia duong, ca chua, dau va céac loai
rau khéac, bong, thudc 14, cai dau, va ca thuc vat léy qua (vdi céc loai qua tdo, I&, céac
loai qua cam quit va nho). Cac cay tréng theo mua vu c6 thé 1a thuc vat thu duge bﬁng
cach nhan giéng thong thuong va cac phuong phap t6i wu héa hodc bang cac phuong
phap cdng nghé sinh hoc va thao tac di truyén hosc két hop clia cac phuong phap nay,
bao gdm thuc vt chuyén gen va gdbm gidng céy trong c6 kha ning bao vé hoic khong
¢6 kha nang bao vé bdi quyén cua nguoi chon tao giéng cdy trdng. Cac bd phén cta
thuc vat duoc hiéu 1a tit ca cac bd phén va co quan cua thuc vat & trén va dudi mat
dAt, nhu chdi, 14, hoa va r&, vi du 14, 14 kim, cuéng, than, hoa, thé qud, qua va hat, va ca
18, than ct va than ré. Cac bd phan ciia thuc vt cling bao gém ca vat liéu thu hoach va
vét liéu gy gidng sinh san va sinh dudng, vi du canh gidm, than ct, than ré, canh ghép

va hat.

Theo sang ché, viée xur ly thuc vat va cac by phan cua thuc vat béng hop chét
cé cbng thie (1) dugce thuc hién truc tiép hodc bﬁng cach cho hop chét tac dong 1én céc
ving xung quanh, moi trudng hodc khéng gian bdo quan bang céc phuong phap xir ly
thong thuong, vi du bang phuong phép ngam, phun, ldm bay hoi, tao suong, tung rac,
quét 1én, tiém va trong trudong hop vat liéu nhin gidng, dic biét 1a trong truong hop hat
gidng, twong tu biang cich tmg dung mot hodc nhiéu 16p phu.

Nhu da dé cdp & trén, ciing c6 thé xir Iy tat ca cac cdy tréng va bd phén cta
ching theo sang ché. Theo mdt phwong an uu tién, céc loai thuc vat hoang dai va
gibng thuc vat, hodc cac loai thu dugc bang phuong phép tao gibng sinh hoc théng
thudng, nhu lai gidng hoic dung hop té bao tran, va cac bd phén ciia ching, duoc xir
ly. Theo mgt phuong an wu tién, thuc vat chuyén gen va gibng thuc vét thu dugc bang
k¥ thuét di truyén, néu thich hop, két hop véi cac phuong phap thong thuong (sinh vat
bién dbi gen), va cac by phan cua ching duge xir ly. Thuét ngt “bd phan” hodc “bd
phén cua thuc vat” hodc “bd phan thuc vat” di duoc gii thich & trén. Theo sang ché,
tdt hon 13 xtr ly thuc vat thudc cac giéng thong thuong trén thi trudng tuong tmg hodc
cac loai dang st dung. Giéng thuc vt duge hiéu theo nghia 1a cac cdy cé dic tinh
("tinh trang") méi dugc phat trién bang phuong phap tao gidng truyén thong, gy dot
bién hoic céac k¥ thust ADN tai td hop. Giéng thuc vat c6 thé 1a cay giéng, giéng, kiéu

sinh hoc hodc ki€u gen.
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Thuc vat chuyén gen, xur ly hat va cac su kién tich hop

Thuc vat hodc giéng thue vat chuyén gen dugc uu tién (céac loai thu dugce béng
k¥ thuat di truyén) ma can duogc xir ly theo sang ché bao gém tAt ca cac thuc vat ma,
thong qua su bién d@6i di truyén, nhén duoc vat liéu di truyén ma sé truyén cac dic tinh
(“tinh trang”) hitu dung déc biét ¢ lgi cho céc thuc vét nay. Vi du vé cac dic tinh nay
1a su sinh truéng t5t hon, kha ning chiu nhiét d6 cao hoic thap tang, kha ning chiu
han hodc cac mirc nudc hoac dd man cua dAt t6t hon, hiéu suét ra hoa tang, thu hoach
d& hon, nhanh chin hon, ning suét thu hoach cao hon, chét lugng cao hon va/hodc gia
tri dinh dudng cao hon cta cac san phidm dugc thu hoach, thdi gian bao quan va/hodc
kha ning ché bién san phim thu hoach t6t hon. Cac vi du khéc va dic biét duge nhan
manh vé cc dic tinh nhu vay 13 tang tinh khédng cua thuc vat chéng lai cac dong vat
va vi sinh vat gy hai, nhu chéng lai c6n trung, nhén, giun tron, ve bét, bc sén va bc, vi
du nho cac doc t tao ra trén thuc vat, dic biét 1a cac doc td hinh thanh trén thuc vat
bang vat liéu di truyén tir Bacillus thuringiensis (vi du, bdi cac gen CrylA(a),
CryIA(b), CryIA(c), CrylIA, CrylIIA, CryIlIB2, Cry9c Cry2Ab, Cry3Bb va CrylF va
ca tb hop cuia cac gen nay), va ca tang tinh khang cta thuc vat chéng lai ndm, vi khudn
va/hodc virut gy bénh thuc vat, vi du gdy ra boi tinh khang tap nhim hé théng
(systemic acquired resistance - SAR), systemin, phytoalexin, chét kich thich va céc
gen khang va céc protein va doc td duoc bidu hién twong Ung, va ca ting khi ning
chéng chiu cua thuc vat dbi v&i mot sb hoat chit diét co6 nhdt dinh, vi du, céc
imidazolinon, sulphonylure, glyphosat hoac phosphinothricin (vi du, gen "PAT"). Cac
gen truyén dic tinh (“tinh trang”) mong muén ciing c6 thé c6 mat két hop véi nhau
trong thuc vat chuyén gen. Vi du vé thuc vt chuyén gen d néu bao gdm céc cdy trong
theo mua vu quan trong, nhu ngll cde (lha mi, lua gao, tiéu hic mach, lua mach, lta
mach den, yén mach), ngd, dau tuong, khoai tay, ci cai duong, mia dudng, ca chua,
diu va cac loai rau khéc, bong, thudc 14, cai dAu va ca thuc vat léy qua (voi céac loai
qua téo, 1€, cac loai qua chi cam chanh va nho), dac biét nhAn manh c6 thé ké d¢én ngo,
d4u tuong, lda mi, lGa gao, khoai tay, bong, mia duong, thudc 14 va cai dau. Céac dic
tinh (“tinh trang™) ddc biét dugc nhin manh 13 ting tinh khang cla thuc vat chéng lai

cbn trung, nhén, giun tron va oc sén va oc.
Bao vé cay trong — cac kieu xur ly

Thuc vat hodc cac bd phén cia thuc vat duoc xur ly béng cac hop chét co cong
thirc (I) mot céach truc tiép hodc bing cach tac dong 1én viing xung quanh, mdi trudng
sdng hoic khong gian bao quan nho sir dung cac phuong phap xit ly thong thuong, vi
du béng cach nhiing, phun, phun mu, tudi, 1am bay hoi, phun bui, tao suong, tung réc,

-90-



27512

tao bot, quét 1én, phét 1én, tiém, tudi nude (tudi ust), tudi ngap va trong truong hop
vat liéu nhan giéng, ddc biét 14 trong trudng hop hat gibng, ngoai ra, bang cach xir ly
hat kho, bﬁng cach xur ly hat & dang long, béng cach xtr ly & dang huyén phu dac, b%lng
cach phu 1én vo ngoai, bang cach phu béng mdt hodc nhiéu 16p phu, v.v.. Ngoai ra, ¢6
thé ap dung hop chét c6 cong thic (I) béng phuong phap thé tich cuc nhé hoic bom
dang ung dung hodc chinh hop cht ¢6 cong thirc (I) vao trong dat.

Viée xi Iy truc tiép duoc wu tién ddi véi thuc vat 1a dua 1én 14, tirc 1a hop chét
¢6 cong thie (I) dugce dua lén hé 14, trong 46 tan suét xur 1y va ty 18 ap dung can duoc

diéu chinh theo mutrc dd nhiém cta sinh vat gy hai dich.

Trong truong hop hoat chét tac dong theo dudong hé thdng, hop chit ¢ cong
thic (I) cling tiép can thuc vt thong qua hé ré. Sau d6, thuc vat dugc xir Iy thong qua
su tac dong ctia hop chét c6 cong thire (I) 1én moi trudng sbéng cua thuc vat. Viée xir Iy
ndy c6 thé dugc hoan thanh, vi du, bing cach tugi uét, hodc bang cach két hop vao
trong d4t hodc dung dich chét dinh dudng, c6 nghia 1a, vi tri clia thuc vat (vi du, cac h¢
trdng trong dat hodc trong nuéc) duogc thiAm boi dang dich 16ng ctia hop chit c6 cong
thie (I), hodc bang cach ap dung 1én d4t, c6 nghia 13, hop chét c6 cong thire (I) duge
dua & dang rin (vi du, & dang hat) vao trong vi tri ciia thuc vat. Trong truong hop cay
trdng 1a lua, viée xt 1y ndy ciing c6 thé dugc hoan thanh bang cach dinh lugng hop
chét ¢ cong thic (I) & dang &p dung ran (vi du, & dang hat) vao trong canh déng lua

ngép nudec.
X ly hat

Viéc phong trir cac dong vét gdy hai bang cach xi Iy hat clia cdy da duge biét
dén trong mot thoi gian dai va 1a dbi tugng clia nhiing cai tién lién tuc. Tuy nhién, viéc
xtr Iy hat ddn dén hang loat vAn @& ma thudong khong thé giai quyét duge mot cach
théa méan. Do d6, tot hon 13 phat trién cac phuong phép bao vé hat va thuc vat nay
maim ma phuong phép ndy khong cAn hodc it nht giam thidu dang ké viéc st dung
thém chAt diét sinh vét gy hai trong qua trinh bdo quén, sau khi gieo hat hodc sau khi
thuc vat nha mam. Ngoai ra, can t6i wu hoa luong hoat chit duoc st dung dé tao ra su
béo vé t8i wu cho hat va thuc vat nay mam khoi su tAn cong cua cac dong vat giy hai,
ma khong gay tdn hai cho chinh thuc vat ndy boi hoat chét duoc st dung. Cu thé, cac
phuong phap xur ly hat cling can phai tinh dén céc dic tinh diét con tring hoic diét
giun tron ndi sinh cua thuc vat chuyén gen khang hodc chiu dugc sinh vat gay hai
nham dé dat duoc su bao vé t8i wu cho hat va thuc vat nay mam véi lugng chit diét
sinh vat gdy hai i thiéu.

-91-



27512

Do d6, séang ché dic biét d& cap dén phuong phap bao vé hat va thuc vat nay
mam, tranh duoc su tAn cong cua cac sinh vat gdy hai, bing cach xir Iy hat bing mot
trong s6 cac hop chét c6 cong thire (I). Ngoai ra, phuong phap theo sang ché dé bao
v€ hat va thuc vat nay mam chéng lai su tan cdng clia cac sinh vat gdy hai con bao
gdm phuong phép, trong d6 hat duge xur Iy ddng thoi trong mot céng doan hoic tun
tu bang hop chét ¢ cong thirc (I) va thanh phin phdi tron. Sang ché con bao gdbm
phuong phap, trong d6 hat duoc xur ly tai cac thoi diém khéc nhau bang hop chét c6
cong thuc (I) va thanh phan phéi tron.

Tuong tu, sang ché dé cap dén viéc sir dung hop chét ¢ cong thire (I) trong xir
ly hat dé bao vé hat va thuc vat nay mAm tranh khoi déng vat gay hai.

Hon nita, sang ché dé cap dén hat dugc xur ly bang hop chit c6 cong thic (I) dé
bao vé dugc hat khoi cac dong vat gay hai. Sang ché cling deé cap dén hat ma hat nay
d4 dwoc xtt 1y ddng thoi bing hop chit c6 cong thirc (I) va thanh phan phéi tron. Sang
ché con dé cap dén hat ma hat nay di dugc xtr ly tai céc thoi diém khac nhau béng hop
chét ¢ cong thire (I) va thanh phin phdi tron. Trong trudng hop hat ma hat nay da
duoc xir 1y tai cac thoi diém khac nhau bing hop chit cé cong thie (I) va thanh phin
phdi tron, cac chat riéng biét c6 thé c6 mat trén hat trong cac 16p khac nhau. Trong
truong hop nay, cac 16p chira hop chét c6 cong thire () va thanh phan phbi tron tiy y
c¢6 thé duogc tach riéng bang 16p trung gian. Sang ché ciing dé cap dén hat, trong d6
hop chét c6 cong thie (I) va thanh phan phéi tron da dugc 4p dung nhu mot phén ctia
16p phu hodc 1am mét 16p khac hodc cac 16p khac ngoai 16p phu ra.

Sang ché con dé cap dén hat, sau khi xir Iy bang hop chét c6 cong thuc (I),

dugc cho qua quy trinh pht mang dé ngdn ngira sy mai mon cta hat.

Mot trong cac loi thé c6 dugc dbi véi hop chét c6 cong thirc (I) tic dong theo
dudng hé théng trén thue tidn 13 & chd, bang cach xtr Iy hat, khong chi ban than hat ma
ca thuc vat nay sinh tir hat, sau khi nay mam, déu dugc bao vé chéng lai ddng vat gay
hai. Theo phuong thirc nay, viéc xir ly trung gian cho cdy trdng & thoi diém gieo hat

hoidc sau d6 mdt thoi gian ngan c6 thé dugce loai bo.

Mbt vu diém nita 14 viée xir Iy hat bang hop chét c6 cong thirc (I) c6 thé gia

tang su nay mAam va phét trién cta hat da xir ly.

Ciing c6 thé coi 1a wu didm & chd hop chét c6 cong thire (I) con ddc biét c6 thé

duoc st dung cho hat chuyén gen.
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Hon nita, cac hop chat c6 cong thire (I) ¢6 thé dugc sir dung két hop véi cac ché
phém trong linh vuc cong nghé truyén tin hiéu, dan dén su tao cum t6t hon bﬁng cac
hién tugng cong sinh, vi du nhu, ching vi khudn nét r&, ndm cong sinh mycorrhizae
va/hodc vi khudn hodc ndm noi ky sinh thuc vat va/hodc dan dén su ¢b dinh nito t6i

uu.

Hop chét ¢6 cong thire (I) thich hop dé bao vé hat giéng thuc vat bat ky duogc su
dung trong ndng nghiép, trong nha kinh, trong trong rimg hoic trong lam vuon. Cu thé
hon nita, hat néu trén bao gém hat ctia ngii cde (vi dy, lta mi, lda mach, lda mach den,
ké va yén mach), ngd, bong, ddu twong, lta, khoai tay, huéng duong, ca phé, thudc 14,
cay cai diu, cai diu, ci cai duong (vi du, ct cai duong va ci cai dudng trong chin
nuodi), ddu phdng, cac loai rau (vi dy, ca chua, dua chudt, ddu, cac loai rau ho cai, hanh
va rau diép), thuc vat léy qua, cd va cay canh. Dac biét dang chu y 1a viéc xir ly hat
ngfi cdc (nhu lua my, lua mach, lta mach den va yén mach), ngd, ddu twong, béng, cay

cai dau, nho lay dau va gao,

Nhu da dé cap ¢ trén, viée xir Iy hat chuyén gen bang hop chét ¢6 cong thic (I)
cling ddc biét quan trong. Viéc nay bao gdm hat ciia cic cdy ma thuong chira it nhat
mdt gen khac loai ¢6 tac dung kiém soat su biéu hién ctia polypeptit c6 cac dic tinh
diét con trung va/hodc di€t giun tron cu thé. Gen khac loai & hat chuyén gen trong
truomg hop ndy c6 thé c6 ngudn gbc tir vi sinh vat nhu Bacillus, Rhizobium,
Pseudomonas, Serratia, Trichoderma, Clavibacter, Glomus hodc Gliocladium. Sang
ché dic biét thich hop dé xu ly hat chuyén gen chua it nh4t mot gen khéc loai co
ngudn gdc tir Bacillus sp. Gen khéc loai t6t hon nita 1a c6 ngudn gdc tir Bacillus

thuringiensis.

Trong bdi canh theo sang ché, hop chat ¢6 cong thirc (I) dugc ap dung dua 1én
hat. Tt hon 14, hat dugc xtr ly & trang thai trong d6 hat ndy & muc dn dinh du dé
khong xuit hién bét ky ton hai ndo trong qua trinh xi ly. Néi chung, hat c6 thé duoc
xtt 1y vao thoi didm bt ky trong khoang tir lic thu hoach dén khi gieo. Thudng st
dung hat dugc tach ra khoi cdy va tach khoi 161, vo hat, than, vo, 16ng hodc thit qua.
Do dé, vi du, c6 thé st dung hat ma hat nay da dugc thu hoach, lam sach va séy kho
t61 ham lugng 4m cho phép d bao quan. Theo cich khéc, cling c6 thé str dung hat ma
sau khi sé'ly kho6 da dugce xt ly ba°1ng, vi du, nudce va sau d6 lai duogc séy khé, vi du moi
nudce. Trong truong hop hat lua gao, cling ¢ thé st dung hat ma da dugc lam Am trong
nuéc dén giai doan nhit dinh (giai doan mam nhu 1én bang cach pha v& 16p vo -
pigeon breast stage) vi du, dAn dén cai thién kha nang nay mam va kha ning nhi mam

ddng déu hon.
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Khi xtr ly hat, can phai cén thén, lugng hop chét c6 cong thue (I) duge dua lén
hat va/hodc luong céac chét phu gia khac dugc chon theo céch sao cho su nay mam cla
hat khong bi tac ddng bét loi, hodc sao cho thuc vt sinh ra khéng bi tdn hai. Diéu nay
can phai dugc bao dam, dac biét trong trudong hgp cac hoat chét c6 thé biéu hién céc

tac dung gdy ddc cho thuc vat & cac ty 1€ 4p dung nhét dinh.

No6i chung, hop chét c6 cong thuc (I) dugc dua lén hat & dang ché phém thich
hop. Ché phim va quy trinh xir Iy hat thich hop 1a d4 biét ddi v6i ngudi c6 ky ning
trong linh vuec.

Hop chit c6 cong thic (I) c6 thé dwoc chuyén hoa thanh ché phim xir Iy hat
thong thuong, nhu dung dich, nhii trong, huyén pht, bdt, bot, huyén phti dic hoic cac
hn hop phi ngoai khéc ding cho hat va ca ché phdm ULV.

Céc ché phadm phdi ché nay dugc tao ra theo cach di biét, bang cach tron két
hop céc hop chét c6 cong thie (I) voi cac chét phu gia thong thuong, vi du chét don va
dung mdi thong thudng hodc chat pha lodng, chit nhuém mau, chit 1am am, chét phan
tan, chat nhii hda, cac chét chéng tao bot, chét bao quan, cht 1am dac tha cép, chat két

dinh, giberelin va ca nudc.

Thudc nhudém ma ¢ thé c6 mat trong ché phém xu ly hat cé thé sur dung theo
séng ché 13 tat ca cac thudc nhudém ma thong thudng cho cic muc dich nay. C6 thé sir
dung cac thuc nhudm it tan trong nudc hode chét mau tan trong nudc. Vi du bao gdm
ca chit mau da biét v6i tén Rhodamin B, C.I. Thudc nhuém d6 112 va C.I. D6 dung

moi 1.

Chét 1am 4m hiru dung ma c6 thé cé mit trong ché phadm xir Iy hat ding dugc
theo sang ché 13 tit ca cac cht ma ting cudng su lam 4m va thuong ding trong viéc
phdi ché cac hoat chit hoa noéng. Uu tién str dung alkyl naphtalensulphonat, nhu
diisopropyl hoéc diisobutyl naphtalensulphonat.

Chét phan tan va/hoic chat nhil hoa thich hop ma c6 thé c6 mit trong ché pham
xu ly hat dung duoc theo sang ché 1a tAt ca cac chat phan tan khéng ion, anion va
cation thuong dung trong phéi ché céc hoat chit héa nong. Uu tién st dung chét phan
tan khong ion hodc anion hodc hdn hop gdm céc chét phan tan khong ion hogc anion.
Céc chit phan tan khong ion thich hop bao gdm dac biét 1a cac polyme khéi etylen
oxit/propylen oxit, alkylphenol polyglycol ete va tristryrylphenol polyglycol ete va cac
dAn xuét phosphat hoa hodc sulphat hda cua chung. Cac chét phan tan anion thich hop
dic biét la lignosulphonat, mudi cta axit polyacrylic va chét ngung tu arylsulphonat-

formaldehyt.
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Céac chét chéng tao bot ma c6 thé c6 mit trong ché phém xu ly hat dung dugc
theo sang ché 1a tit ca cac chit ngin chin su tao bot thudng dung trong phéi ché cac
hoat chit hoa ndng. Chét chéng tao bot silicon va magie stearat co thé duoc wu tién st

dung.

Céc chit bao quan c6 thé c6 mit trong ché phdm xir 1y hat c6 thé sir dung theo
sang ché 13 tat ca cac chét ¢6 thé sir dung cho muc dich niy trong ché phim néng ho4.

Céc vi du bao gdm diclophen va ctia hemiformal rugu benzylic.

Chét ¢6 dac thir cAp ma c6 thé c6 mat trong ché pham xtr 1y hat c¢6 thé sir dung
theo sang ché 1a tat ca cac chat ma c6 thé duoc sir dung cho cac muc dich nhu vay
trong cac ché pham héa ndng. Cac vi du dugc vu tién bao gom dan xuét xenluloza, dan

Xuat cua axit acrylic, xanthan, dat sét bién tinh va silic oxit nghién min.

Céc chat két dinh hitu dung ma c6 thé c6 mit trong ché phdm xir ly hat ding
duoc theo sang ché 1a tit ca cac chit két dinh thong thuong cd thé stir dung trong céc
san phim xtr 1y hat. Cac vi du duoc uu tién bao gdm polyvinylpyrolidon, polyvinyl

axetat, rugu polyvinylic va tyloza.

Giberelin ma ¢ thé c6 mit trong ché phim xir Iy hat ding dugc theo séng ché
c6 thé 6t hon 1a giberelin A1, A3 (= axit giberelic), A4 va A7; dic biét uu tién sur
dung axit giberelic. Cac giberelin la da biét (xem trong R. Wegler "Chemie der
Pflanzenschutz- and Schidlingsbekdmpfungsmittel", vol. 2, Springer Verlag, 1970, pp.
401-412).

Ché phdm xir Iy hat ding duoc theo sing ché c6 thé dugc str dung dé xir ly
nhiéu loai hat khac nhau mot cach truc tiép hodc sau khi d3 dugc pha lodng trude véi
nude. Vi dy, cdc san pham cb dic hodc ché pham thu dugc tir d6 bang cach pha lodng
v6i nude ¢ thé duge str dung dé xur ly hat ngli cde, nhu lua mi, lta mach, lta mach
den, yén mach, va tiéu héc mach, va ca ngo, lia gao, cai dau, dau Ha Lan, dau, bong,
huéng duong, dau twong va cu cai duong, hodc ca hat cua nhiéu loai rau khac nhau.
Ché pham xir Iy hat ding dugc theo sang ché, hoic dang sir dung pha lodng clia chung
ciing ¢6 thé dugc dung dé xir 1y hat thuc vt chuyén gen.

Pé xir Iy hat bang ché pham xir Iy hat dung dugc theo sang ché, hoic cac dang
stt dung dugc didu ché tir do, tat ca cac don vi phéi trdn cé thé sir dung duogc theo cach
théng thuong trong xtr ly hat déu hiru dung. Cu thé, quy trinh trong xtr ly hat 1a dua hat
vao trong thiét bi tron van hanh theo timg mé hodc van hanh lién tuc, bd sung lugng

ché phém xtr ly hat mong mudn cu thé, & dang nhu vay hodc sau khi pha lodng trude
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v6i nudce va tron cho téi khi ché phim nay duoc phan bd ddng déu 1én hat. Néu thich

hop, tiép theo cong doan nay 1a cong doan lam khs.

Ty 16 4p dung cta ché phdm xir Iy hat ding dwoc dugc theo sang ché c6 thé
thay dbi trong khoang twong ddi rong. Ty 1¢ nay dugc quyét dinh bang ham luong hop
chét ¢6 cong thie (I) cu thé trong ché pham va bdi loai hat. Ty 1& ap dung ctia hop chit
¢6 cong thire (I) thudng ndm trong khoang tir 0,001 dén 50 g trén kilogam hat, t6t hon
tir 0,01 dén 15 g trén kilogam hat.

Strc khoe cua dong vat

Trong linh vuc stc khoe ddng vat, tic 1a trong linh vuc thudc tha y, hop chit c6
cong thire (I) c6 hoat tinh chdng lai céc ky sinh tring trén dong vat, dac biét la ngoai
ky sinh trung hodc sinh vat ndi ky sinh. Thudt nglt “ndi ky sinh trung” bao gém dac
biét 1a giun san va dong vat nguyén sinh, nhu cdu tring coccidia. Ngoai ky sinh tring
dién hinh va t6t hon 12 nganh chan khép, dic biét 1a con tring va ve bét.

Trong linh vuc thudc tha y, cac hop chit c6 cong thire (I) khong gy doc dbi
v&i ddng vat mau néng thich hop dé diét trir ky sinh tring xudt hién trong nhan gibng
dong vét va chan nuéi dong vat & gia stc, dong vat gay giéng, dong véat trong vudn
thu, dong vat thi nghiém, dong vat thuc nghiém va dong vat nudi trong gia dinh. Hop
chét theo séng ché ¢6 hoat tinh chéng lai tAt ca céc giai doan hodc céc giai doan phat

trién dac hiu cta ky sinh tring.

Gia stc nong nghiép bao gom, vi du, dong vat cé vu nhu ctru, dé, ngua, lra, lac
da, triu, thd, tuan 16c, da ma, va nhat la gia suc va lgn; gia cam nhu ga tay, vit, ngong
va nhat 1a ga; ca va céc loai giap xac, vi du trong nudi trong thlty san va ca con trung

nhu ong.

Vit nudi trong gia dinh bao gom, vi du, dong vat c6 vi, nhu chudt dong, chuot
bach, chudt cong, chudt nhat, soc sinsin, chon swong va dic biét 1a chd, meo, chim

canh, bo sat, dong vat ludng cu va cé canh.

Theo mot phuong an uu tién, cac hop chét ¢6 cong thirc (I) duoge dung cho dong

vat c¢6 vu.

Theo phuong an dugc wu tién khéc, cac hop chét ¢ cong thice (I) dugc ding

cho chim, cu thé 1a chim canh va dac bi€t la gia cam.

Viéc st dung céc hop chét c6 cong thirc (I) && phong trir dong vat ky sinh dy

dinh dé 1am giam hodc phong nglra sy Om y€u, cac trudng hop tir vong va su suy giam
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hiéu qua (trong truong hop thit, sita, len, da sdng, trang, mat va dic tinh twong tw),
nhu vay gitip cho viée chin nudi dong vét kinh té hon va don gian hon va dong vat c6

thé c6 duoc strc khoe t5t hon.

Lién quan dén linh vuc stiic khoe dong vat, thuit ngit "phong trir" hoic "viéc
phong trit" ¢ nghia 13, hop chét c6 cong thirc (I) ¢ hiéu qua trong viée 1am giam ty 1&
mic ky sinh tring cu thé & mdt dong vat bi nhiém ky sinh tring nay t6i mic d6 khong
doc. Cu thé hon, thuat ngit "viéc phong trir" trong ngft canh clia sang ché c6 nghia 1a
hop chét c6 cong thirc (I) c6 thé tiéu diét ky sinh trung twong tmg, @c ché sy sinh

trudng, hodc trc ché su tang sinh ctia no.
Nganh chan khép (Arthropods) bao gbm:

thudc bd Anoplurida, vi du Haematopinus spp., Linognathus spp., Pediculus spp.,
Phtirus spp., Solenopotes spp.; thudc bd Mallophagida va cadc phan by Amblycerina va
Ischnocerina, vi du Trimenopon spp., Menopon spp., Trinoton spp., Bovicola spp.,
Werneckiella spp., Lepikentron spp., Damalina spp., Trichodectes spp., Felicola spp.;
thudc bd Diptera va cac phian bd Nematocerina va Brachycerina, vi du Aedes spp.,
Anopheles spp., Culex spp., Simulium spp., Eusimulium spp., Phlebotomus spp.,
Lutzomyia spp., Culicoides spp., Chrysops spp., Odagmia spp., Wilhelmia spp.,
Hybomitra spp., Atylotus spp., Tabanus spp., Haematopota spp., Philipomyia spp.,
Braula spp., Musca spp., Hydrotaea spp., Stomoxys spp., Haematobia spp., Morellia
spp., Fannia spp., Glossina spp., Calliphora spp., Lucilia spp., Chrysomyia spp.,
Wohlfahrtia spp., Sarcophaga spp., Oestrus spp., Hypoderma spp., Gasterophilus spp.,
Hippobosca spp., Lipoptena spp., Melophagus spp., Rhinoestrus spp., Tipula spp.;
thudc bd Siphonapterida, vi du Pulex spp., Ctenocephalides spp., Tunga spp.,
Xenopsylla spp., Ceratophyllus spp.;

thudc bd bo xit (Heteropterida), vi du Cimex spp., Triatoma spp., Rhodnius spp.,
Panstrongylus spp.; va ca cac sinh vat gy khé chiu va lién quan dén vé sinh thudc bd
Blattarida.

Dong vat chan khép con bao gbm:

thudc phan 16p ve bét (Acarina) va by ve (Metastigmata), vi du thudc ho tic
(argasidae) nhu Argas spp., Ornithodorus spp., Otobius spp., thuéc ho Ixodidae nhu
Ixodes spp., Amblyomma spp., Rhipicephalus (Boophilus) spp Dermacentor spp.,
Haemophysalis spp., Hyalomma spp., Rhipicephalus spp. (gibng ban dAu thudc tic da
vat chi); thudc bd ve (Mesostigmata) nhu Dermanyssus spp., Ornithonyssus spp.,

Pneumonyssus spp., Raillietia spp., Pneumonyssus spp., Sternostoma spp., Varroa
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spp., Acarapis spp.; thuoc bd Actinedida (Prostigmata), vi du Acarapis spp.,
Cheyletiella spp., Ornithocheyletia spp., Myobia spp., Psorergates spp., Demodex
spp., Trombicula spp., Neotrombiculla spp., Listrophorus spp.; va thuc by Acaridida
(Astigmata), vi du Acarus spp., Tyrophagus spp., Caloglyphus spp., Hypodectes spp.,
Pterolichus spp., Psoroptes spp., Chorioptes spp., Otodectes spp., Sarcoptes spp.,
Notoedres spp., Knemidocoptes spp., Cytodites spp., Laminosioptes spp.

Dong vat nguyén sinh ky sinh bao gbm:

Trung roi (Flagellata), vi du Trypanosomatidae, vi du, Trypanosoma b. brucei, T.b.
gambiense, T.b. rhodesiense, T. congolense, T. cruzi, T. evansi, T. equinum, T. lewisi,
T. percae, T. simiae, T. vivax, Leishmania brasiliensis, L. donovani, L. tropica, vi du

Trichomonadidae, vi du, Giardia lamblia, G. canis;

Sarcomastigophora (Rhizopoda) nhu Entamoebidae, vi du Entamoeba histolytica,

Hartmanellidae, vi du, Acanthamoeba sp., Harmanella sp.,

Apicomplexa (Sporozoa) nhu Eimeridae, vi du, Eimeria acervulina, E. adenoides, E.
alabamensis, E. anatis, E. anserina, E. arloingi, E. ashata, E. auburnensis, E. bovis, E.
brunetti, E. canis, E. chinchillae, E. clupearum, E. columbae, E. contorta, E.
crandalis, E. debliecki, E. dispersa, E. ellipsoidales, E. falciformis, E. faurei, E.
flavescens, E. gallopavonis, E. hagani, E. intestinalis, E. iroquoina, E. irresidua, E.
labbeana, E. leucarti E. magna, E. maxima, E. media, E. meleagridis, E.
meleagrimitis, E. mitis, E. necatrix, E. ninakohlyakimovae, E. ovis, E. parva, E.
pavonis, E. perforans, E. phasani, E. piriformis, E. praecox, E. residua, E. scabra, E.
spec., E. stiedai, E. suis, E. tenella, E. truncata, E. truttae, E. zuernii, Globidium spec.,
Isospora belli, I canis, I felis, 1. ohioensis, I. rivolta, I spec., 1. suis, Cystisospora
spec., Cryptosporidium spec., cu thé 13 C. parvum; nhu Toxoplasmadidae, vi du
Toxoplasma gondii, Hammondia heydornii, Neospora caninum, Besnoitia besnoitii;
nhu Sarcocystidae, vi du Sarcocystis bovicanis, S. bovihominis, S. ovicanis, S. ovifelis,
S. neurona, S. spec., S. suthominis, nhu Leucozoidae, vi du Leucozytozoon simondi,
nhu Plasmodiidae, vi du Plasmodium berghei, P. falciparum, P. malariae, P. ovale, P.
vivax, P. spec., nhu Piroplasmea, vi du Babesia argentina, B. bovis, B. canis, B. spec.,

Theileria parva, Theileria spec., nhu Adeleina, vi du Hepatozoon canis, H. spec.

Sinh vat ndi ky sinh giy bénh 1a giun san, bao gom giun dep (vi dy, sén 1a don
chi, san diy va san mang), giun tron, giun dau méc, va nganh nam 16 miéng. Chung

gom:
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San 14 don chu (Monogenea): vi du: Gyrodactylus spp., Dactylogyrus spp.,
Polystoma spp.;

San day: thudc bo Pseudophyllidea, vi du: Diphyllobothrium spp., Spirometra
spp., Schistocephalus spp., Ligula spp., Bothridium spp., Diphlogonoporus spp.;

thudc bd xyclophyllida, vi du: Mesocestoides spp., Anoplocephala spp.,
Paranoplocephala spp., Moniezia spp., Thysanosoma spp., Thysaniezia spp.,
Avitellina spp., Stilesia spp., Cittotaenia spp., Andyra spp., Bertiella spp., Taenia spp.,
Echinococcus spp., Hydatigera spp., Davainea spp., Raillietina spp., Hymenolepis
spp., Echinolepis spp., Echinocotyle spp., Diorchis spp., Dipylidium spp., Joyeuxiella
spp., Diplopylidium spp.;

San mang: thudc 16p Digenea, vi du: Diplostomum spp., Posthodiplostomum
spp., Schistosoma spp., Trichobilharzia spp., Ornithobilharzia spp., Austrobilharzia
spp., Gigantobilharzia spp., Leucochloridium spp., Brachylaima spp., Echinostoma
spp., Echinoparyphium spp., Echinochasmus spp., Hyporaeum spp., Fasciola spp.,
Fasciolides spp., Fasciolopsis spp., xyclocoelum spp., Typhlocoelum spp.,
Paramphistomum spp., Calicophoron spp., Cotylophoron spp., Gigantocotyle spp.,
Fischoederius spp., Gastrothylacus spp., Notocotylus spp., Catatropis spp.,
Plagiorchis spp., Prosthogonimus spp., Dicrocoelium spp., Euryfrema spp.,
Troglotrema spp., Paragonimus spp., Collyriclum spp., Nanophyetus spp.,
Opisthorchis spp., Clonorchis spp., Metorchis spp., Heterophyes spp., Metagonimus

Spp.;

Giun tron: Trichinellida, vi du: Trichuris spp., Capillaria spp., Paracapillaria

spp., Eucoleus spp., Trichomosoides spp., Trichinella spp.,
thudc bd Tylenchida, vi du: Micronema spp., Strongyloides spp.;

thudc bod Rhabditida, vi du: Strongylus spp., Triodontophorus spp., Oesophagodontus
spp., Trichonema spp., Gyalocephalus spp., Cylindropharynx spp., Poteriostomum
spp., xyclococercus spp., Cylicostephanus spp., Oesophagostomum spp., Chabertia
spp., Stephanurus spp., Ancylostoma spp., Uncinaria spp., Necator spp., Bunostomum
spp., Globocephalus spp., Syngamus spp., Cyathostoma spp., Metastrongylus spp.,
Dictyocaulus spp., Muellerius spp., Protostrongylus spp., Neostrongylus spp.,
Cystocaulus spp., Pneumostrongylus spp., Spicocaulus spp., Elaphostrongylus spp.,
Parelaphostrongylus spp., Crenosoma spp., Paracrenosoma spp., Oslerus spp.,
Angiostrongylus spp., Aelurostrongylus spp., Filaroides spp., Pardfilaroides spp.,
Trichostrongylus spp., Haemonchus spp., Ostertagia spp., Teladorsagia spp.,
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Marshallagia spp., Cooperia spp., Nippostrongylus spp., Heligmosomoides spp.,
Nematodirus spp., Hyostrongylus spp., Obeliscoides spp., Amidostomum spp.,
Ollulanus spp;

thudc bd Spirurida, vi du: Oxyuris spp., Enterobius spp., Passalurus spp., Syphacia
spp., Aspiculuris spp., Heterakis spp.; Ascaris spp., Toxascaris spp., Toxocara spp.,
Baylisascaris spp., Parascaris spp., Anisakis spp., Ascaridia spp.; Gnathostoma spp.,
Physaloptera spp., Thelazia spp., Gongylonema spp., Habronema spp., Parabronema
spp., Draschia spp., Dracunculus spp.; Stephanofilaria spp., Parafilaria spp., Setaria
spp., Loa spp., Dirofilaria spp., Litomosoides spp., Brugia spp., Wuchereria spp.,
Onchocerca spp., Spirocerca spp.;

giun diu moéc: thuéc by Oligacanthorhynchida, vi du: Macracanthorhynchus spp.,
Prosthenorchis spp.; thudc bd Polymorphida, vi du: Filicollis spp.; thudc bo

Moniliformida, vi du: Moniliformis spp.;

thudc bd Echinorhynchida, vi du, Acanthocephalus spp., Echinorhynchus spp.,
Leptorhynchoides spp.;

Nganh nam 16 miéng: thudc bd Porocephalida, vi du, Linguatula spp.

Trong linh vyc thu y va trong linh vuc chdn nudi dong vat, cac hop chit c6 cong
thirc (I) dugc st dung bang cac phwong phép thuong da biét trong linh vuc nay, nhu
qua dudng rudt, ngoai dudng tiéu héa, dudng da hodc miii dudi dang ché phim thich
hop. Viéc st dung co thé 1a phong nglra hodc diéu tri.

Do do, theo mdt phuong an, sang ché d& cap dén viéc sir dung hop chét c¢6 cong
thie (1) lam thudc.

Theo khia canh khac, sang ché @ cap dén viéc str dung hop chét ¢ cong thic
(I) lam tac nhan chdng noi ky sinh tring, dic biét 1a tdc nhan chdng giun san hoc tac
nhan chéng dong vat nguyén sinh. Cac hop chét c¢6 cong thire (1) thich hop dé sir dung
lam tac nhan chéng ndi ky sinh trung, dac bi¢t la tdc nhan chéng giun san hodc tac
nhan chéng dong vat nguyén sinh, vi du trong nhin gidng dong vat, trong chin nudi

dong vat, trong cac chudng nubéi dong vat va trong linh vuc v€ sinh.

Khia canh khéc nita boc 10 viéc sir dung hop chét ¢6 cong thuc (I) lam tac nhan
chéng ngoai ky sinh tring, ddc biét 1a tic nhan diét dong vét nganh chan khép nhu
chét diét con trung hodic chit diét ve bét. Theo khia canh khéc, sang ché @é cap dén
viéc st dung hop chét c6 cong thirc (I) 1am tac nhan chéng ngoai ky sinh trung, dic
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biét 1a tac nhan diét dong vat chan khép nhu chét diét con trung hoac chét diét ve bét,
vi du trong chan nuéi dong vat, trong nhan gidng dong vat, trong chudng nudi dong vat

ho#c trong linh vuc v¢ sinh.
Céc thanh phan két hop trir giun san

Céc thanh phin két hop trlr giun san sau day c6 thé dugc ké dén theo cach minh
hoa:

c4c hoat chét trir giun san bao gom cac hoat chat diét san 14 song cht va diét san day:

thudc nhom lacton vong 16n, vi du: abamectin, doramectin, emamectin, eprinomectin,

ivermectin, milbemycin, moxidectin, nemadectin, selamectin;

thudc nhém benzimidazol va tién benzimidazol, vi du: albendazol, albendazol-
sulphoxit, cambendazol, xyclobendazol, febantel, fenbendazol, flubendazol,
mebendazol, netobimin, oxfendazol, oxibendazol, parbendazol, thiabendazol,

thiophanat, triclabendazol;

thudc nhom xyclooctadepsipeptid, vi du: emodepsid, PF1022;
thudc nhém cac dan xuét aminoaxetonitril, vi du: monepantel;
thudc nhom tetrahydropyrimidin, vi du: morantel, pyrantel, oxantel;
thudc nhém imidazothiazol, vi du: butamisol, levamisol, tetramisol;

thuéc nhom salixylanilid, vi du: bromoxanid, brotianid, clioxanid, closantel,

niclosamid, oxyclozanid, rafoxanid, tribromsalan;
thudc nhom paraherquamid, vi du: derquantel, paraherquamid;

thudéc nhom aminophenylamidin, vi du: amidantel, amidantel loai axyl héa (dAMD),

tribendimidin;

thuéc nhém phosphat hitu co, vi du: coumaphos, crufomat, diclovos, haloxon,
naphthalofos, trichlorfon;

thuéc nhom phenol dugc thé, vi du: bithionol, disophenol, hexaclophen, niclofolan,

meniclopholan, nitroxynil;

thudc nhom piperazinon, vi du: praziquantel, epsiprantel;
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thudc cdc nhém khac, vi du: amoscanat, bephenium, bunamidin, clonazepam,
clorsulon, diamfenetid, dichlorophen, dietylcarbamazin, emetin, hetolin, hycanthon,
lucanthon, Miracil, mirasan, niclosamid, niridazol, nitroxynil, nitroscanat, oltipraz,

omphalotin, oxamniquin, paromomycin, piperazin, resorantel.
Phong trir vat truyén (vecto)

Hop chét c¢6 cong thirc (1) cling c6 thé duoc sir dung trong phong trir vat truyén.
Trong ngtt canh cua sang ché, vat truyén 1a nganh chan khép, ddc biét la con tring
hoéc 16p nhén, c6 kha ning truyén tac nhan gay bénh, vi dy, virut, giun, sinh vat don
bao va vi khuln, tir 4 chta (thuc vat, ddng vat, ngudi, v.v.) sang vat chu. Mam bénh ¢6
thé duoc truyén theo duong co hoc (vi dy, dau me"lt_ hot do céc loai rudi khong dbt)

sang vat cht hodc sau khi chich dbt (vi dy, ky sinh tring sbt rét bai mudi) vao vat chi.
Vi du vé céc vt truyén va bénh ho#c tac nhan gy bénh ma ching truyén la:

1) Mubi

- Anopheles: sbt rét, bénh giun chi;

- Culex: viém ndo Nhat Ban, bénh giun chi, cac bénh virut khac, truyén 4u trung;

- Aedes: sbt vang, s6t xuét huyét, bénh giun chi, cac bénh virut khac;

- Simuliidae: truyén du trung, dic biét la Onchocerca volvulus;

2) Chiy réan: nhiém tring da, sdt phat ban do chéy ran;

3) Bo chét: bénh dich, sot phat ban dia phuong;

4) Rudi: bénh ngu (trypanosomiasis); dich ta, cac bénh do vi khuén khéc;

5) Ve bét: bénh ghé, sot phéat ban do chéy ran, bénh sbt do rickettsia, bénh tularaemia,
bénh viém ndo Saint Louis, bénh viém néo do tic d6t (TBE), sbt xuit huyét Crimean—

Congo, bénh do xoan khuan borrelia;

6) Céc loai tic: bénh do xo4n khuin borellia nhu Borrelia duttoni, viém néo do tic ddt,

s6t Q (Coxiella burnetii), bénh babesia (Babesia canis canis).

Céc vi du vé cac vat truyén trong ngft canh cta sang ché la con trung, nhu rép,
rudi, riy hodc bo trf, cac vat truyen ndy co the truyén virut trén thuc vat sang thuc vat.
Céac vat truyén khéac c6 kha nang truyen virut trén thyuc vat do la nhén do, chay ran, bo

canh cing va giun tron.
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Vi du khéac vé cac vét truyén theo sang ché bao gom con trung va lép nhén nhu
mudi, dic biét 1a giong Aedes, Anopheles, vi du A. gambiae, A. arabiensis, A.
Sfunestus, A. dirus (sot rét) va Culex, chay ran, bo chét, rudi, mat va tic, cac vat truyén

nay co6 kha ndng truyén mam bénh sang dong vat va/hoac nguoi.

Viéc phong trir vat truyén ciing c6 thé néu nhu hop chit ¢6 cong thuc (I) pha v
tinh khang.

Hop chét c6 cong thic (I) thich hop dé sir dung trong phong nglra bénh va/hoac
tadc nhan gdy bénh dugc truyén boi cac vat truyén. Do d6, theo mot khia canh khac,
sang ché dé cap dén viéc sir dung hop chét ¢ cong thirc (I) & phong trir vat truyén, vi
du, trong ndng nghiép, trong 1am vudn, trong tréng rimg, trong cac khu vudn va trong

cac co soO giai tri va ca trong bao vé€ vat li€u va cac san pham luu kho.
Bao vé cac vat li€u cong nghiép

Hop chét c6 cong thire (I) thich hop dé bao vé cac vt liéu cong nghiép chéng
lai sy tAn cong hodc pha hily boi con trung, vi du tir cac b Coleoptera, Hymenoptera,

Isoptera, Lepidoptera, Psocoptera va Zygentoma.

Céc vat lidu cong nghiép trong ngit canh nay dugc hiéu ¢ nghia 13 vat lidu vo
tri v6 giac, nhu tot hon 1a chat déo, chat dinh két, hd dinh, gidy va cc-téng, da, gb, san
phim g8 da xir ly va ché phdm phu. Viéc sir dung theo sang ché dé bao vé gb la dac

biét duoc uu tién.

Theo phwong 4n khac, hop chét ¢é cong thire (I) duge sir dung cliing véi it nhit

mot chat diét con tring va/hoic it nhét mot chét trir nAm khac.

Theo phuong an khac, hop chét c6 cong thie (I) c6 mit & dang chat diét sinh
vat gdy hai san sang dé dung, tac 1a dang nay cé thé duoc ap dung cho nguyén li¢u
mong mudn khong cin 1am bién dbi thém. Cac chit diét con tring hozc chit diét ndm

thich hop khéc cu thé 1a cac chit d4 néu & trén.

Mot cach ngac nhién, ciing da phat hién ra ring, hop chit c6 cong thirc (I) c6
thé duoc st dung dé bao vé cac dbi tuong tiép xuc voi nudc midn hoac nudc hoi min,
dic biét 1a than tau thiy, man hinh, ludi, toa nha, noi neo gilt tau va cac hé théng
truyén tin hi€u, chéng lai sy dong cau gi. Tuong tu, cling co thé sur dung hop chét c6
cong thue (I), don ddc hodc két hop v6i cac hoat chét khac, 1am céc chat chéng déng

can.

Phong trir d0ng vat gdy hai trong linh vuc vé sinh
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Hop chét c6 cong thirc (I) thich hop dé phong trir dong vat gay hai trong khu
vuc vé sinh. Cu thé hon, sang ché c6 thé duoc sir dung trong linh vuc bao vé trong gia
dinh, trong linh vic bao vé vé sinh va d& bao vé cac san phim luu kho, dic biét 1a dé
phong trir con trung, nhén va cac loai mat bat gip trong cac khong gian kin nhu khu
vuc nha &, cac sanh nha may, van phong, cabin ciia phuong tién giao thong. Dé phong
trir dong vat gy hai, hop chét c6 cong thie (I) duogc st dung don doc hogc két hop véi
cac hoat chét khac va/hoic cac chét phu tro. T4t hon néu céc hop chét nay dugc s
dung trong céc san phdm diét con trung gia dung. Cac hop chit co cong thic (I) c6

hiéu qua chong lai cac loai nhay va khang va chong lai tat ca cic giai doan phat trién.

Céc sinh vat gy hai ndy bao gdm, vi du, céc sinh vat gay hai tit 16p Arachnida,
tir cdc bd Scorpiones, Araneae va Opiliones, tir cac 16p Chilopoda va Diplopoda, tir
16p Insecta bd Blattodea, tir cac by Coleoptera, Dermaptera, Diptera, Heteroptera,
Hymenoptera, Isoptera, Lepidoptera, Phthiraptera, Psocoptera, Saltatoria hoac
Orthoptera, Siphonaptera va Zygentoma va tir 16p Malacostraca by Isopoda.

Vi du, viéc ing dung dugc thuc hién ¢ dang san phém sol khi, san phérn phun
khong ¢6 ap, vi du, phun bing bom va phun bing may phun bui, cac hé théng phun mu
tuw dong, may phun mu, ¢ dang bot, gel, cac san phdm bay hoi véi vién nén bay hoi
duoc lam tir xenluloza hoac chét déo, dung cu lam bay hoi chét long, dung cu lam bay
hoi gel va mang, dung cu lam bay hoi duoc dan dong béng canh quat, cac h¢ théng
lam bay hoi ning lugng tu do hodc cudng buc, cac gidy chbng nhay, ti chdng nhay va
gel chéng nhdy, & dang hat nhé hodc bui, trong cac moi dé phat tan hodc trong cac

diém dat moi.
Vi du thye hién sang che
Céc vi du diéu ché:

2-[3-Etylsulphonyl-6-[4-(triflometyl)pyrazol-1-yl]-2-pyridyl]-3-metyl-6-(triflometyl)-
imidazo[4,5-c]pyridin (Vi du 26)
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Hoa tan 100mg (0,24 mmol) hop chit 2-(6-clo-3-etylsulphonyl-2-pyridyl)-3-
metyl-6-(triflometyl)imidazo[4,5-c]pyridin trong 10ml axetonitril, bd sung 41mg kali
cacbonat (0,29 mmol) va 100,8 mg hop chét 4-(triflometyl)-1H-pyrazol (0,74 mmol)
vao va sau d6 khudy hén hop nay & 65°C trong 4 gid. Sau d6 hdn hop phan tmg nay
duoc loc qua hop silicagel sir dung etyl axetat. Dung m6i duogc cit loai trong didu kién
ap suét giam va tinh ché can thu duoc béng cach séc ky cot sir dung gradien nudc /

axetonitril lam pha dong.

(logP (trung tinh): 3,34; MH*: 471; 'H-NMR(400 MHz, Ds-DMSO) & ppm: 1,23 (t,
3H), 3,83 (q, 2H), 4,00 (s, 3H), 8,16 (s, 1H), 8,33 (s, 1H), 8,35 (d, 1H), 8,68 (d, 1H),
8,98 (s, 1H), 9,35 (s, 1H).

2-(6-Clo-3-etylsulphonyl-2-pyridyl)-3-metyl-6-(triflometyl)imidazo[4,5-c]pyridin

0,)
’s
F1C N O
T T N\
NN =
\ cl

Hoa tan 900mg (2,41 mmol) hop chét 2-(6-clo-3-etylsulphanyl-2-pyridyl)-3-
metyl-6-(triflometyl)imidazo[4,5-c]pyridin trong 50ml diclometan, bd sung 555,6mg
(12,0 mmol) axit formic va 1,64g (16,8 mmol) hydro peroxit ndng d6 35% vao d6 &
nhiét do trong phong va sau do khudy hdn hop niy & nhiét dd trong phong trong 5 gid.
Pha lodng hdn hop nay bing nudc va bd sung dung dich natri bisulfit vao do, khudy
hdn hop nay trong 1 gid va sau do bd sung dung dich natri bicacbonat bdo hoa vao.
Tach riéng pha hitu co, chiét pha nuéc hai 1an bang diclometan va sau d6 loai dung
moi trong cac pha hitu co gom lai trong didu kién 4p suit giam. Tinh ché can thu duoc
bing cach sic ky cot bang phwong phép HPLC didu ché st dung gradien

nudc/axetonitril lam dung moi rira giai.

(logP (trung tinh): 2,54; MH*: 405; "H-NMR(400 MHz, Ds-DMSO) 8 ppm: 1,20 (t,
3H), 3,77 (q, 2H), 3,91 (s, 3H), 8,13 (d, 1H), 8,32 (s, 1H), 8,56 (d, 1H), 9,30 (s, 1H).

2-(6-Clo-3-etylsulphanyl-2-pyridyl)-3-metyl-6-(triflometyl)imidazo[4,5-c]pyridin

)
F,C
N~ N N=
\ Cl
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Hoa tan 4,00g (10,7 mmol) hop chit 2-(3,6-diclo-2-pyridyl)-3-metyl-6-
(triflometyl)imidazo[4,5-c]pyridin trong 60ml tetrahydrofuran, bd sung 446mg (11,1
mmol) natri hydrua vao d6 & -5°C va khudy hén hop nay & 0°C trong 30 phut. Sau d6
bd sung timg giot 733mg (11,8 mmol) etanthiol vao d6 trong 30 phut & -5°C, 14y bdn
lam lanh ra va khudy hdn hop nay & nhiét d6 trong phong trong 2 gio. Thily phan hén
hop phan ting nay bang nudc, tich riéng pha hitu co va chiét pha nu6c hai 1in bang
etyl axetat. Gom céc pha hitu co lai, rira bang dung dich natri clorua va lam kh bang
natri sulphat, va sau d6 cit loai dung méi trong diéu kién ap suat giam. Tinh ché cin
thu dwoc bang cach nghién bang metyl tert-butyl keton / diclometan 25:1.

(logP (trung tinh): 3,06; MH": 373; 'H-NMR(400 MHz, CD3CN) & ppm: 1,25 (t, 3H),
2,98 (q, 2H), 3,98 (s, 3H), 7,56 (d, 1H), 7,95 (d, 1H), 8,15 (s, 1H), 9,06 (s, 1H).

2-(3,6-Diclo-2-pyridyl)-3-metyl-6-(triflometyl)imidazo[4,5-c]pyridin

cl
F1C
N~ N N=
\ Cl

Khuiy 20g (104,6 mmol) hop chit N3-metyl-6-(triflometyl)pyridin-3,4-diamin,
25,11g (130,8 mmol) axit 3,6-diclopyridin-2-carboxylic va 20,06g (104,6 mmol) hop
chit 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (EDCI) trong 200ml
pyridin & 120°C trong 8 gid. Loai bé dung mdi ctia hdn hgp phan tng trong didu kién
ap suat giam, bd sung nudc vao d6 va chiét hdn hop nay ba 14n bing etyl axetat. Gom
cac pha hiru co lai va lam kho béng natri sulphat, va sau d6 cét loai dung mdi trong
didu kién 4p suét giam. Tinh ché can thu dugc biang cach sic ky cot sir dung gradien

xyclohexan / etyl axetat lam pha dong.

(logP (trung tinh): 2,81; MH": 347; 'TH-NMR(400 MHz, Ds-DMSO) & ppm: 3,99 (s,
3H), 7,89 (d, 1H), 8,32 (s, 1H), 8,35 (d, 1H), 9,28 (s, 1H).

2-[3-Etylsulphonyl-6-(3-thienyl)-2-pyridyl]-3-metyl-6-(triflometyl)imidazo[4,5-
c]pyridin (Vi du 20)
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100mg (0,24 mmol) hop chit 2-(6-clo-3-etylsulphonyl-2-pyridyl)-3-metyl-6-
(triflometyl)imidazo[4,5-c]pyridin, 32mg (0,24 mmol) axit thiophen-3-boronic va
29mg (0,02 mmol) hop chét tetrakis(triphenylphosphin)paladi(0) ban dau dugc nap
vao hdn hop gdm dioxan di loai khi (3ml) va dung dich natri cacbonat da loai khi
(2M, 1,1ml), khudy hdn hop nay & 96°C trong 14 gid. Sau d6 1am ngudi hdn hop phan
ting xudng nhiét do trong phong va cd trong didu kién &p suat giam, va xir Iy cén thu
dugc trong nude va diclometan. Tach riéng céc pha, chiét pha nuéc ba lin bing
diclometan va lam kho céac pha hitu co gom lai bang natri sulphat va loc. Dung mbi
dugc cat loai trong diéu kién ap suét giam va tinh ché can thu duoc b%lng cach séc ky

cot sir dung gradien nudc / axetonitril lam pha dong.

logP (trung tinh): 3,13; MH": 453; 'H-NMR(400 MHz, De-DMSO) & ppm: 1,22 (t,
3H), 3,79 (q, 2H), 3,95 (s, 3H), 7,74-7,76 (m, 1H), 7,87-7,88 (m, 1H), 8,31 (s, 1H),
8,40 (d, 1H), 8,52-8,55 (m, 2H), 9,32 (s, 1H).

Tuong tu nhu cac vi du nay va theo cdc quy trinh diéu ché dugc mo ta trén day,

¢6 thé thu duoc cac hop chit c6 cong thic (I) sau:

R
3 /
3 4 (A =8
R A N
\f\j[\ 7 \y_g?
= A A= 2b
R )

trong d6 A® 1a oxy va cac phan tir thé khac c6 nghia duge néu trong bang dudi day, va

trong d6 lién két tir R? véi phan con lai ctia phan tir duge biéu thi bing dau hoa thi *:

Vi |R! n |A* |[R3 |AZ Al [R2 |R?
du

1 CHs |2 |CH |CF3 |N-metyl [N |H | morpholin-4-yl

)

*

2 CoHs |2 |CH |CFs | N-metyl [N |H | 3-[(triflometyl)sulphanyl]-1H-
pyrol-1-yl
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F
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/

CyHs

CH |CF3 |N-metyl [N |H

4-(metylsulphonyl)-1H-
pyrazol-1-yl

/N\N/*
O. §=

N

/S‘\o

CoHs

CH |CFs |N-metyl [N |H

4-(metylcarbamoyl)-1H-
pyrazol-1-yl

N
z \N/*
" —
/N
o)

CyHs

CH |CF3 |N-metyl [N |H

3-(metylsulphonyl)-1H-1,2,4-
triazol-1-yl

*
|

N
( N
N“/<S,/o

o0”\

CyHs

CH |CFs; |N-metyl |[N |H

4-clo-1H-pyrazol-1-yl

/:N\N/*

Cl

CoHs

CH |CF3 |N-metyl [N |H

3-(xyanometyl)-1H-pyrazol-1-
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CaHs

CH

CF;

N-metyl | N

3-(diflometyl)-1H-pyrazol-1-yl
F

N
2 SNy—*
F)\(_J"

CoHs

CH

CF3

N-metyl | N

3-clo-1H-pyrazol-1-yl
N

CI\</—\/N/*

10

C,Hs

CH

CF3

N-metyl | N

3-(metoxymetyl)-1H-pyrazol-
1-yl

N
/ Ny %
~o )

11

C,Hs

CH

CF3

N-metyl | N

3-axetamido-1H-1,2,4-triazol-
1-yl

*

|
N\
4

12

CyHs

CH

CF3

N-metyl | N

3-(metylcarbamoyl)-1H-
pyrazol-1-yl

13

CaHs

CH

CF;

N-metyl | N

4-xyclopropyl-1H-pyrazol-1-yl

N
g \N/*

14

CaHs

CH

CF3

N-metyl | N

4-iodo-1H-imidazol-1-yl

*

15

C,Hs

CH

CF;

N-metyl | N

3-(metylsulphanyl)-1H-1,2,4-
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triazol-1-yl

*

N
S
/

16

CoHs

CH

CF3

N-metyl | N

4-(metylsulphanyl)-1H-
pyrazol-1-yl

N
/: \N/*

—S

17

CaHs

CH

CF3

N-metyl [N

2H-1,2,3-triazol-2-yl

N
/\N/*
;_/

N

18

CoHs

CH

CF3

N-metyl | N

3-clo-1H-1,2,4-triazol-1-yl

N\
N
i
Cl

19

CoHs

CH

CFs

N-metyl | N

N
z \N/*

/
N'/

20

C,H;s

CH

CF;

N-metyl | N

3-thienyl
S

Q

*

21

CaHs

CH

CF3

N-metyl | N

1H-pyrazol-1-yl

N
/: \N/*

22

CoHs

CH

CF3

N-metyl | N

3-xyano-1H-pyrazol-1-yl
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23

CaHs

CH

CF3

N-metyl |N |H

3-axetamido-1H-pyrazol-1-yl

d .
~ O
(o)

24

C2Hs

CH

CF3

N-metyl |N |H

4-(triflometyl)-1H-1,2,3-
triazol-1-yl

25

C2Hs

CH

CF3

N-metyl |N |H

26

CaHs

CH

CF3

N-metyl |N |H

27

CaHs

CH

CF;

N-metyl |N |H

28

C2Hs

CH

CF3

N-metyl |N | H

4-flo-1H-pyrazol-1-yl

N
/: \N/*

F

29

CyHs

CH

CF;

N-metyl | N |H

3-(metylsulphanyl)-1H-
pyrazol-1-yl
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30

C2Hs

CH

CF3

N-metyl | N

4-(triflometyl)-2H-1,2,3-
triazol-2-yl
F

FM\”/*
Fo\=y

31

CyHs

CH

CF;

N-metyl | N

4-metyl-1H-pyrazol-1-yl

N
z \N/*

32

C.Hs

CH

CF;

N-metyl | N

1H-1,2,4-triazol-1-yl

*

|
N N
)

33

C2Hs

CH

CF;

N-metyl | N

1H-imidazol-1-yl

*

34

C2Hs

CH

CF3

N-metyl | N

3-metyl-1H-pyrazol-1-yl

N
~

35

C.Hs

CH

CF3

N-metyl | N

3-(metylsulphonyl)-1H-
pyrazol-1-yl

%

N x
e
(9] R

36

CaHs

CH

CoFs

N-metyl | N

N
g/ SN

Cl

111
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37 | CoHs CH |CF; |N-metyl |N o,.0
[Sj
N
|
38 | CoHs CH |CFs | N-metyl |N ANy
S
/
39 | CoHs CH |CF3 |N-metyl |N *If
<
N
\
40 | CoHs CH | CFs | N-metyl |N O‘\s /\<)"—\/N/
41 | CoHs CH |CF; |N-metyl |N /7
S\ _=N
N
\
42 | CoHs CH |CFs; | N-metyl |N S\fo
N
\
43 | CoHs CH | CF3 |N-metyl |N |
N
(0] N
N\ 4N
N
/
* Cl
44 | CoHs CH | CF; |N-metyl |N T
N\fo
s
\
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45 | CoHs CH |CF3 |N-metyl | N /:N\N/*
(@)
\
46 | CoHs CH |CF3 | N-metyl | N |
N
(0] N
X )
N—N
/
47 | CoHs CH |CF3 |N-metyl | N /N\ .
- N
"
48 | CoHs CH |CF3 |N-metyl | N T
N
(o) N
N
i/ 4/<
N
H
49 | CoHs CH |CFs | N-metyl | N NS
- N
S
\\ et
(0]
50 | C2Hs CH |CF3 |N-metyl | N 67
N
\*
51 | C2Hs CH |CF3 |N-metyl |N |
N
(0] AN
N
y\ )
N—Q
/
52 | CoHs CH | CF3 | N-metyl | N F F
7
N
(o) N
XN
N—N
/
53 | CoHs CH |CF3 | N-metyl | N N
z \N %
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54 | CoHs CH | CF3 | N-metyl If:ll
(o) N
N
TJ/
/
55 | C2Hs CH | CFs; | N-metyl F
FNN\ .
N
FN=N
56 | CaHs CH | CF3 | N-metyl F F E
F F
N
(o) N
ey
N—N
/
57 | C2Hs CH | CFs; | N-metyl [Sj
N
|
58 | C2Hs CH | CF3 | N-metyl
59 | C2Hs CH | CoFs | N-metyl
60 | CoHs CH | CF; | N-metyl
61 | C2Hs CH | CF3 | N-metyl

Cl
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62 | CoHs CH |CF3 |N-metyl |[N |H NO .
7 N—
Br
63 | C2Hs CH |CF3 |N-metyl |[N |H NO .,
7 N—
|
64 | C2Hs CH |CF3 |N-metyl |[N |H /N\N/*
65 | C2Hs CH |CF3 |N-metyl [N |H
66 | C2Hs CH |CF3 |N-metyl |N |H
67 | C2Hs CH |CF3 |N-metyl |[N [H
68 | C2Hs CH |CF3 |N-metyl [N | H
69 | C2Hs CH |CF3 |N-metyl |N |H [Sl
w (0]
70 | CoHs CH |CFs3 |N-metyl [N |H ’I‘
N\
N
Y
Cl
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71 | C2Hs CH |CF3 |N-metyl |N _ N\ *
| =
72 | C2Hs CH | CFs | N-metyl | N //N
N | .
73 | C2Hs CH | CF; | N-metyl |N H
74 | C2Hs CH |CF; | N-metyl |N I
)
75 | C2Hs CH |CF; | N-metyl | N H
* N\N
\
76 | C2Hs CH |CF; | N-metyl |N O
77 | CoHs CH |CF; | N-metyl | N Q/ .
Cl
78 | CoHs CH |CF; | N-metyl |N N\
[
79 | CoHs CH | CF3 | N-metyl | N S .
-
80 | C2Hs CH |CF3 | N-metyl |N @/*
\_/
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81 |CHs |2 |CH |[CFs |N-metyl [N |H |

. N7/CI
\&/
N
8 |C,Hs |2 |CH |CF; |N-metyl [N |H |
-
83 |CoHs |2 |CH |CFs; |N-metyl [N |H N

84 |CHs |2 |CH |CFs3 |N-metyl [N |H

85 |CHs |2 |CH |CF3 |N-metyl [N |H S .
Cl
86 |C:Hs |2 |CH |CFs |N-metyl |[N |H . S cl
A
87 |CHs |2 |CH |CF3 |N-metyl [N |H S

88 |CoHs |2 |CH |CFs |Nemetyl [N [H [ g _S<__c

Diéu ché céc hop chét trung gian:
N3-Metyl-6-(1,1,2,2,2-pentafloetyl)pyridin-3,4-diamin (II-1)

FsC,

Trong khi argon, bd sung timg giot 70 mmol dung dich dimetyl sulphua
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3M/boran vao dung dich chtra 5g (13,8 mmol) hop chit benzyl N-[4-amino-6-
(1,1,2,2,2-pentafloetyl)-3-pyridyl]carbamat trong 350ml tetrahydrofuran. Sau d6
khudy hdn hop phan ting ndy trong didu kién hdi luu trong 72 gid, lam ngudi va pha
lodng bang 100ml nude. Chiét pha nuéc ba 1in mdi 1an bang 100ml etyl axetat. Rira
cac pha hitu co gom lai béng nudce va lam kho, dung méi duoc cit loai trong diéu kién
ap suét giam & nhiét do bdn nuée 1a 40-45°C. Tinh ché can thu duoc bé'lng cach sic ky

cot trén silicagel sir dung cloroform/metanol (5:1) lam pha dong.

(logP (trung tinh): 1,68; MH": 242; 'H-NMR(400 MHz, D¢-DMSO) 8 ppm: 2,81 (s,
3H), 5,28 (s, 1H), 5,84 (s, 2H), 6,86 (s, 1H), 7,61 (s, 1H).

Benzyl N-[4-amino-6-(1,1,2,2,2-pentafloetyl)-3-pyridyl]carbamat

FsC

Vé6i viée lam lanh béng bdn nude da, bd sung tung giot 1,8ml (22 mmol)
pyridin va 0,9g (5,3 mmol) benzyl clocacbonat vao dung dich chura 1,0g (4,4 mmol)
hop chét 6-(1,1,2,2,2-pentafloetyl)pyridin-3,4-diamin trong 50ml diclometan. Sau d6
khudy hdn hgp phan ng trong 2 gid va pha lodng bang 50ml nuéc. Tach riéng pha
hitu co, rira bang dung dich axit clohydric 0,01N va lam kho, va cét loai dung moi
trong diéu kién ap sudt giam. Tinh ché tiép san phim nay bing cach tai két tinh tir

cloroform.

Céc tri s6 logP duoc do theo EEC Directive 79/831 Annex V.A8 bing HPLC
(phuong phép sic ky 1 éng hiéu ning cao: high-performance liquid chromatography)
trén c6t pha dao (C 18). Nhiét do: 55°C.

Viéc xac dinh LC-MS trong khoang axit dugc thuc hién & pH=2,7 bﬁng cach su
dung dung dich nuéc axit formic va axetonitril 0,1% (chira 0,1% axit formic) lam chat
rira giai; gradien tuyén tinh tir 10% axetonitril dén 95% axetonitril. logP (HCOOH)

duoc néu trong bang.

Viée xac dinh LC-MS trong khoang trung tinh dugc thuc hién & pH=7,8 véi
dung dich nuéc amoni hydrocacbonat 0,001M va axetonitril lam cac chét rira giai;
gradien tuyén tinh tir 10% axetonitril dén 95% axetonitril. logP (trung tinh) duoc néu
trong bang.
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Viéc hiéu chinh dugc thuc hién bﬁng cach sir dung cac alkan-2-on khong phan
nhanh (c6 3 dén 16 nguyén tlr cacbon) véi céc tri s& logP da biét (trj s6 logP duoc xac

dinh trén co s& thoi gian lwu bang cach ndi suy tuyén tinh gitta hai alkanon lién tiép).

Dit liéu NMR ctia cac vi du duoc chon duge liét ké dudi dang thong
thuong (tri s6 8, tach da boi, ) nguyén tir hydro) hodc dudi dang cc danh sach
dinh NMR.

Trong mdi truong hop, dung mdi trong dé phdé NMR duoe ghi duge néu 13.
Phuong phép liét ké dinh NMR

Dit lidu '"H NMR ciia cac vi du duoc chon duoc néu dudi dang cac danh sach
dinh 'H NMR. Déi véi mdi mot dinh tin hiéu, trudc tién, tri s 5 tinh bang ppm va sau
do, cuong do tin hiéu nim trong dau ngodc don dugc liét ké. Cap tri 36 & —sb cuong dd
tin hiéu d6i véi cac dinh tin hiéu khéc nhau dugc liét ké voi su phén cach nhau béng

diu chim phiy.
Do d6, danh sach dinh ctiia mot vi du c6 dang;:
81 (cudng d61); &2 (cuong do2);........ ; & (cuong do6i);...... ; On (cudng d6n)

Cudng d6 ctia cic tin hiéu rd nét twong ung v6i do cao cla cac tin hidu trong vi
du duoc in ra ctia phd NMR tinh bing cm va thé hién céc ty 16 thuc cta cac cuong do
tin hiéu. Trong trudng hop tin hiéu rong, mot sb dinh hoic gia tri trung binh ctia cudng
do tin hiéu va cuong do tuong d6i ciia nd co6 thd duoc thé hién so sanh véi tin hiéu

cuong do manh nhét trong phé.

Viéc hiéu chinh su chuyén dich héa hoc ctia phé 'H NMR duge thye hién bang
cach sir dung tetrametylsilan va/hodc su chuyén dich hoa hoc ctia dung moi, nhét 1a
trong trudng hop phé duogc do trong DMSO. Do do, dinh tetrametylsilan c6 thé nhung
khong nhét thiét xuét hién trong céc danh sach liét ké dinh NMR.

Danh sach cac dinh '"H NMR 1a twong tu nhu dit liéu '"H-NMR dugc in ra thong
thuong va do do6 thuong chira tht ca cac dinh duogc liét ké trong dién giai NMR thong
thuong.

Ngoai ra, gibng nhu dit litu 'H NMR in ra thong thuong, cac danh sich néu
trén c6 thé thé hién cac tin hiéu vé dung moi, céc tin hiéu vé chit dé)ng phan lap thé
clia cac hop chét dich ma ciing céu thanh mot phan d6i tuwong cuia sing ché, va/hoiac

céc dinh cua tap chét.
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Khi théng bao vé cac tin hiéu ctia hop chét nim trong khoang delta cia dung
moi va/hoic nudc, danh sich cac dinh 'H NMR & day thé hién cac dinh dung méi
chudn, vi du cac dinh cia DMSO trong DMSO-Ds va dinh cia nude, trung binh céc
dinh nay thuong c6 cudng do cao.

Céc dinh ctia cac chit ddng phan 1ap thé ctia cac hop chat dich va/hodc céc dinh
clia tap chit trung binh thudng cé cuong do thip hon so véi dinh ctia cac hop chit dich
(vi du, v6i do tinh khiét > 90%).

Céc chét déng phan lap thé va/hodc tap chit nhu vay co thé 1a dién hinh trong
quy trinh didu ché cu thé. Do d6, céc dinh ctia chiing c6 thé gitp dé nhan dién dang md
phong sao chép quy trinh diéu ché cua tac gia sang ché véi viéc tham chiéu "cac ddu

an san pham phu".

Chuyén gia tinh toan cac dinh cua cac hop chit dich bang céc phuong phép di
biét (MestreC, md phong ACD, va ciing bang cac gia tri ky vong danh gia theo kinh
nghiém) néu cén thiét, c6 thé tach riéng dinh ctia cac hop chét dich, tiy ¥ sir dung cac
bd loc cuong dd bd sung. Su tach riéng nay c6 thé tuong ty nhu viéc chon dinh theo
theo van d trong cach dién giai 'TH NMR thong thudng.

Céc chi tiét khac vé cac danh sch dinh 'H NMR c6 thé dugc tim thay trong tai
liéu Research Disclosure Database Number 564025.

Vidu 1: TH-NMR(400,0 MHz, ds-DMSO): 5=
0,249(4,5):8,314(0,3);8,248(4,7);8,084(2,8);8,060(3,0);7,226(2,7);7,203(2,6);3,869(16
0):3,689(13,7);3,609(1,1);3,590(3,5);3,572(3.6);3,554(1,1);3,317(47,0);2,671(0,9);2,5
01(131,4):2,497(100,7);2,328(0,8);2,073(0,7);1,181(3,7);1,162(8,0);1,144(3,6);0,000(
6,2)

Vi du 2: 'TH-NMR(601,6 MHz, d-DMSO): 5=
9,306(4,0;8,747(3,1);8,732(3,4);8,320(4,1);8,317(4,7);8,306(3,3);7,891(1,9);7,888(2,
1):7,886(2,1);7,883(1,8):7,068(1,7);7,065(2,0);7,062(2,0);7,059(1,7):6,573(1,8);6,568(
3,1):6,562(1,7):3,933(16,0);3,823(1,1);3,811(3,6);3,798(3,7);3,786(1,1);3,310(174,1);
2.613(1,3):2,519(4,4):2,516(5,6);2,504(142,8);2,501(192,6);2,498(146,6);2,385(1,3);2
072(2,2);1,244(3,9);1,232(8,3);1,220(3,8);0,000(11,0)

Vi du 3: '"H-NMR(601,6 MHz, DMF): 8=
0,435(3,6):9,415(3,6);8,865(1,8);8,851(2,0);8,563(2,0);8,549(1,9);8,455(3,5);8,345(3,
7):8,023(4,3);5,812(2,5);4,171(11,2);3,952(2,8);3,940(2,9);3,465(16,0);3,436(0,4);3,3
907(11,4):2,913(6,6);2,742(6,6);1,348(2,9);1,336(5,8);1,324(3,0);0,000(2,7)

Vi du 4: "H-NMR(400,0 MHz, ds-DMSO): 5=
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0.352(4,4),9,154(5,7);8,710(3,2):8,688(3,7);8,410(3,7);8,388(3,3);8,355(1,3);8,340(5,
5):8,312(0,4);8,284(5,9);4,084(0,5);3,996(16,0);3,825(1,0);3,807(3,4);3,789(3.4);3,77
0(1,1):3,326(136,3);3,321(100,4);2,737(7,3);2,726(7,4);2,675(0,7);2,671(1,0);2,506(1
21,3):2,502(162,4):2,497(123,3);2,328(1,0);2,073(0,6);1,245(3,7);1,227(8,2);1,208(3,
7):1,045(0,4);1,030(0,4);0,000(0,7)

Vi du 5: 'H-NMR(400,0 MHz, ds-DMSO): 5=
0,857(6,0):9,367(3,4);8,845(0,4);8,839(2,6);8,817(2,9);8,700(0,5);8,422(3,1);8,400(2,
9):8,352(3,6):8,335(0,3);8,313(0,5):4,022(12,7);3,942(1,1);3,926(0,8);3,907(2,7):3,88
9(2,7):3,871(0,8);3,554(1,1):3,502(16,0);3,321(114,4);3,318(116,9):2,675(0,9);2,6 70(
1,2):2,666(0,9);2,506(161,2);2,501(209,1);2,497(151,5);2,332(0,9);2,328(1,2);1,268(2
9):1,250(6,6);1,232(3,0);0,146(0,4);0,008(3,1);0,000(86,1);-0,008(3,2);-0,150(0,4)

Vi du 6: 'H-NMR(400,0 MHz, ds-DMSO): 5=
0,347(4,7):8,976(5,4);8,695(3,0);8,673(3,4);8,368(3,4);8,346(3,1);8,331(5,0):8,313(0,
4):8,160(5,2):4,000(16,0);3,966(0,3);3,864(1,1);3,846(3,7);3,827(3,7);3,809(1,2);3,31
7(46,5):3,283(0,9);2,671(0,8);2,502(128,0);2,472(3,2);2,468(3,1);2,328(0.8);1,252(3,9
):1,234(8,5);1,215(3,9);0,000(7,1)

Vi du 7: TH-NMR(400,0 MHz, ds-DMSO): 5=
0.333(4,0):9,277(0,6);8,724(3,2);8,717(3,2);8,692(3,4);8,670(3,9);8,358(0,6):8.337(0,
9):8,328(6,2);8,314(1,4):8,307(3,6);7,900(0,6);7,878(0,6);6,676(3,2):6,669(3,2);:4,317(
0,6):4,230(9,8);3,988(3,9);3,981(16,0);3,841(1,0);3,823(3,3);3,804(3,4);3,786(1,0);3,3
16(98,8):2,680(0,5);2,675(1,1);2,671(1,5);2,666(1,1);2,510(89,5);2,506(172,3);2,501(
025,6):2,497(167,3);2,492(83,0);:2,333(1,1);2,328(1,5);2,324(1,1);2,319(0,6);1,246(3,
5):1,227(8,1);1,209(3,5);0,000(1,4)

Vi du 8: TH-NMR(400,0 MHz, ds-DMSO): 5=
0.340(4,3):8,857(2,5);8,850(2,6);8,726(3,2);8,704(3,7);:8,397(3,7);8,375(3,3):8.333(4,
6):8,314(0,8);7,366(1,1);7,230(2,6);7,095(1,2);6,952(2,6);6,945(2,5);3,995(16,0);3,97
3(0,4):3,865(1,0);3,847(3,5);3,828(3,6);3,810(1,1);3,317(169,3);2,675(1,5);2,6 70(2,0);
2.666(1,6):2,506(236,7);2,501(308,1);2,497(237,6);2,332(1,5);2,328(2,0);2,324(1,5);1
252(3,7):1,234(8,2);1,216(3,7):0,146(2,1);0,036(0,4);0,007(25,1);0,000(412,7);-
0,044(0,5);-0,150(2,0)

Vidu 9: TH-NMR(400,0 MHz, ds-DMSO): 5=
20,007(0,4):9,336(4,7);8,803(3,6):8,797(3,5):8,694(0,5);8,685(3,0):8,663(3,6);8,329(5
1):8,313(7,2):8,290(3,1);7,682(0,4);7,651(0,8);7,071(0,4);6,830(3,4):6,823(3,6);5,749
(0,4):4,393(0,5);3,983(16,0);3,850(1,2);3,831(3,8);3,813(3,7);3,795(1,2);3,510(0,4);3,
417(0,6);3,387(0,8);3,317(1382,9);3,252(0,8);3,239(0,6);3,196(0,4);2,943(0,4);2,888(
0,6):2,871(0,5);2,803(0,4):2,751(0,6);2,708(0,7);2,670(12,0);2,612(1,3);2,501(1834,3)
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2.377(0,6):2,328(12,1);2,074(0,4);1,420(6,0); 1,310(0,4);1,246(3,9);1,228(8,1);1,209(
3,8):0,977(1,1;:0,961(1,0);0,145(0,7);0,000(134,3);-0,149(0,7);-2,678(0,4)

Vi du 10: 'TH-NMR(400,0 MHz, ds-DMSO): 5=
9,331(4,6):8,684(3,2):8,677(3,3):8,659(3,0);8,637(3,4);8,336(3,8);8,324(5,1);8,314(3,
8):6,659(3,3);6,652(3,4):4,520(10,2);3,981(16,0);3,965(0,4);3,834(1,1);3,816(3,6);3,7
97(3,7);3,779(1,1);3,341(19,6);3,316(49,2);2,670(1,1);2,505(125,2);2,501(161,0);2,49
7(125,8):2,328(1,0);1,244(3,7);1,225(8,0);1,207(3,6);0,000(10,7)

Vidu 11: 'TH-NMR(400,0 MHz, ds-DMSO): 5=
10,865(1,2):9,392(6,5):9,349(4,2):8,759(3,5);8,737(3,8);8,333(4,5);8,313(0,4);8,188(3
18):8,166(3,6):4,006(16,0);3,913(0,3);3,876(1,0);3,857(3,3);3,839(3,4);3,820(1,0);3,31
8(93,9):3,298(0,4);2,675(0,5);2,671(0,7);2,666(0,5);2,524(1,8);2,510(40,4);2,506(79,1
):2,502(104,5):2,497(78,2);2,493(39,0);2,333(0,5);2,328(0,7);2,324(0,5);2,133(2,9); 1,
254(3,6):1,236(8,2);1,217(3,6);0,000(5,5)

Vi du 12: 'TH-NMR(400,0 MHz, dg-DMSO): 5=
9,340(4,6);8,790(3,2);8,768(7,1);8,761(3,7);8,568(1,3);8,556(1,3);8,544(0,5);8,466(3,
5);8,444(3,1);8,332(4,9);8,313(0,4):6,970(3,5);6,963(3,5);3,995(16,0);3,859(1,1);3,84
0(3,5);3,822(3,6);3,803(1,1);3,320(108,6);3,317(108,4);2,832(7,1);2,821(7,2);2,6 71(1,
2):2,506(150,1);2,502(197,4);2,498(152,7);2,328(1,2);1,259(3,7);1,240(8,2);1,222(3,7
):0,000(0,9)

Vi du 13: 'TH-NMR(400,0 MHz, d-DMSO): 5=
0,334(4,8):8,615(3,1);8,593(3,6);8,448(5,5);8,322(5,1);8,296(3,6);8,274(3,2);7,840(5,
6):3,971(16,0);3,808(1,1);3,790(3,7);3,771(3,6);3,753(1,1);3,314(36,6);2,670(0,8);2,5
01(109,5):2,497(87,0);2,328(0,7);1,837(0,3);1,824(0,7);1,815(0,8);1,803(1,4);1,791(0,
9);1,782(0,8);1,770(0,4);1,236(3,8);1,217(8,1);1,199(3,7);:0,904(0,8);0,893(2,5);0,888(
2,7):0,878(1,4):0,872(2,5);0,867(2,5);0,857(0,9);0,661(1,0);0,650(3,0);0,646(3,1);0,63
8(2,9):0,634(3,0);0,623(0,8);0,000(4,9)

Vi du 14: 'TH-NMR(400,0 MHz, d-DMSO): 5=
9,326(4,3):9,277(0,5);8,708(3,2);8,693(4,0);8,690(4,4);8,687(4,2);8,354(4,0);8,350(4,
0):8,339(3,5):8,321(5,0);7,899(0,5);7,878(0,4);3,988(3,0);3,977(16,0);3,857(1,0):3,83
8(3,4):3,820(3,5):3,801(1,0);3,316(91,8);2,675(1,1);2,670(1,4);2,666(1,1);2,541(1,2);2
510(89,3);2,506(170,5);2,501(222,8);2,497(166,7);2,333(1,1);2,328(1,4);2,324(1,1);1
252(3,8):1,233(8,4);1,215(3,6);0,008(2,3);0,000(49,4);-0,008(2,2)

Vidu 15: 'TH-NMR(600,1 MHz, DMF): 5=
0,653(6,3):9,432(2,9);9,414(0,4);8,851(3,4);8,837(3,7);8,829(0,5);8,814(0,5):8,451(0,
5):8,437(0,5);8,374(0,9);8,363(3,6);8,353(3,1);8,352(3,3);8,349(3,9);8,346(0,9);8,345(
0,7):8,024(2,3):4,489(1,2);4,204(2,2);4,171(16,0);4,149(1,3);3,986(0,9);3,973(3,3);3,9
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61(3,5):3,949(1,4):3,936(0,4);3,476(9,4):2,921(1,2):2,918(2,5);2,915(3,7);2,912(2,7);2
909(1,4):2,753(0,4);2,751(1,5);2,748(3,0):2,744(5,1):2,742(19,7);2,738(2,6);2,645(2,
4):2,149(0,3);1,374(0,6);1,351(3,4);1,347(0,9);1,339(7,8);1,334(1,7);1,326(3,5);1,322(
0,8);0,000(4,6)

Vidu 16: 'H-NMR(400,0 MHz, ds-DMSO): 5=
9,339(2,9):8,667(3,7);8,658(2,5);8,636(2,7);8,335(3,0);8,328(3,2);8,313(2,9);8,051(3,
5);3,988(11,5);3,834(0,7);3,816(2,4);3,797(2,4);3,779(0,7);:3,317(93,1);2,675(0,7);2,6
70(1,0):2,666(0,7);2,510(60,4):2,506(114,2);2,501(147,2);2,497(108,1);2,493(53,7);2,
451(16,0):2,439(0,5);2,333(0,7);:2,328(0,9);2,324(0,7);1,244(2,6);1,226(5,9);1,208(2,5
):0,008(1,6);0,000(33,4);-0,008(1,3)

Vidu 17: 'H-NMR(601,6 MHz, DMF): 5=
9,432(0,5);9,402(3,0);9,141(0,6);9,138(0,6):8,919(0,5);8,904(0,6);8,861(3,0);8,846(3,
6);8,740(0,6);8,726(0,5);8,631(3,4);8,617(3,1);8,384(11,6);8,356(0,5);8,355(0,5);8,32
7(3,3);8,326(3,2);8,123(0,6);8,120(0,6);8,024(2,2);4,175(2,6):4,139(16,0);3,992(0,6);3
980(0,6):3,953(1,0);3,941(3,5);3,929(3,5):3,916(1,1);3,467(6,1);2,921(1,1);2,918(2,3)
2,915(3,2):2,912(2,3):2,908(1,1);2,751(1,2);2,748(2,5);2,744(3,5);2,741(2,4);2,738(1,
2):2,147(0,5);1,366(0,6);1,354(1,5);1,350(3,6);1,337(7,9);1,325(3,5);0,000(3,1)

Vi du 18: TH-NMR(400,0 MHz, ds-DMSO): 6=
9,636(6,8):9,357(4,3):9,277(0,7);8,778(3,3)8,757(3,7);8,359(0,6);8,343(4,7):8,314(1,
2):8,309(3,7):8,288(3,4);7,900(0,6);7,879(0,6);4,009(16,0);3,988(3,2);3,903(1,0);3,88
4(3,5);3,866(3,5);3,847(1,1);3,317(75,6):2,675(0,7);2,670(1,0);2,666(0,7);2,506(114,6
):2,501(149,2):2,497(112,5);2,333(0,7);2,328(1,0);2,324(0,7);1,259(3,7);1,241(8,2); 1,
222(3,6):0,008(1,8);0,000(37,6):-0,008(1,6)

Vi du 19: '"H-NMR(400,0 MHz, ds-DMSO): 6=
0.591(5,7):9,367(4,6);8,761(3,1);8,739(3,6):8,570(5,4);8,442(3,6):8,420(3,2);8,342(5,
1):8,314(0,5);4,316(0,9);4,020(16,0);3,988(0,8);3,899(1,1);3,881(3,6);3,862(3,7);3,84
4(1,2);3,315(59,6);2,670(1,0);2,505(120,9);2,501(155,0);2,497(121,0);2,328(1,1);1,29
0(0,5):1,260(3,9);1,242(8,3);1,223(3,8);0,000(18,0)

Vi du 20: 'TH-NMR (400,0 MIz, ds-DMSO): 6=
10,199(0,4):9,318(4,5);8,548(2,7):8,541(4,9);8,520(3,7);8,414(3,5);8,393(2,6);8,312(5
0):7,884(2,0);7,872(2,4);7,761(1,9);7,754(2,0);7,748(1,7);7,741(1,5);5,754(3,1);3,946
(16,0):3,818(1,1);3,800(3,7);3,781(3,7);3,763(1,2);3,318(53,3);2,671(1,0);2,506(119,4
):2,502(149,0);2,329(1,0);1,240(3,9);1,222(8,2);1,203(3,7);0,000(4,1)

Vidu 21: 'H-NMR(400,0 MHz, ds-DMSO): &=
9.333(3,8):9,277(0,3);8,725(2,7);8,719(2,7);8,672(3,3);8,650(3,9);8,384(3,8);8,362(3,
4):8,337(0,6):8,326(3,9):8,314(0,8);8,012(3,0);8,010(3,0);7,900(0,4):6,691(2,1);6,687(
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2.3):6,684(2,3);6,680(2,1):4,316(0,5);3,984(16,0);3,833(1,0);3,815(3,3);3,796(3,3);3,7
78(1,0);3,316(57,1);2,680(0,4);2,675(0,7);2,670(1,0);2,666(0,7);2,510(60,0);2,506(1 1
6,8):2,501(153,4);2,497(113,4);2,492(56,4);2,333(0,7);2,328(1,0);2,324(0,7);1,246(3,
5);1,228(8,0);1,209(3,4);0,008(1,6);0,000(36,9);-0,009(1,5)

Vi du 22: "TH-NMR(400,0 MHz, ds-DMSO): 5=
0,346(4,7):9,011(3,5);9,004(3,4);8,761(3,0);8,739(3,5);8,482(3,5);8,461(3,0);8,338(5,
1):8,313(1,4);7,375(3,5);7,368(3,4):4,402(0,4);4,078(0,4);3,997(16,0);3,881(1,1);3,86
3(3,7):3,844(3,8):3,826(1,2);3,361(1,1);3,318(598,3);3,284(1,3);3,266(0,4);2,6 70(4,4);
2,627(0,3):2,623(0,4);2,606(0,5);2,501(633,5):2,412(0,5);2,328(4,0);1,255(3,9);1,237(
8,2):1,219(3,8);0,000(42,1)

Vi du 23: 'H-NMR(400,0 MHz, ds-DMSO): 6=
10,969(2,7);9,328(4,7);8,659(3,2);8,637(3,5);8,608(3,4);8,601(3,4);8,321(5,1);8,121(3
1):8,099(2,9);6,942(2,3);6,936(2.3);3,976(16,0);3,817(1,0);3,799(3,7);3,780(3,6);3,76
2(1,1);3,316(136,6);3,289(0,5):2,671(2,2);2,571(0,4);2,505(287,8);2,501(362,4);2,498
(276,2);2,328(2,5);2,083(10,5);1,242(3,8);1,224(8,1);1,205(3,7);0,000(21,5)

Vi du 24: "H-NMR(601,6 MHz, DMF): 6=
0,955(2,9):9,953(2,8);9,450(3,3);9,408(1,5);9,007(1,6);8,991(3,0);8,977(3,5);8,956(1,
4):8,942(1,6):8,817(3,6);8,802(3,1);8,744(1,6);8,729(1,4);8,370(3,6);8,369(3,4);8,338(
1,6):8,337(1,5);8,023(2,4):4,188(16,0);4,142(7,4);4,044(1,1):4,032(3,6);4,020(3,6);4,0
07(1,1);3,976(0,5);3,964(1,6);3,951(1,6);3,939(0,5);3,468(3,4);2,920(1,2);2,917(2,4);2
914(3,3):2,911(2,3);2,908(1,1);2,750(1,3);2,747(2,5);2,744(3,6):2,741(2,5);2,737(1,2)
1,376(3,7);1,363(8,0);1,355(2,0);1,351(3,8);1,343(3,7);1,331(1,6);0,000(4,1)

Vidu 25: 'H-NMR(400,0 MHz, dg-DMSO): 6=
0,346(4,2):8,969(2,0):8,965(2,2);8,745(3,2);8,723(3,7);8,453(3,7);8,431(3,2);8,338(4,
5):7,186(2,8):7,180(2,8):4,002(16,0);3,883(1,0);3,864(3,4);3,846(3,5);3,827(1,1);3,31
8(38,8):2,675(0,4);2,671(0,6);2,667(0,5);2,524(1,6);2,506(69,2);2,502(93,0);2,498(70,
9):2,333(0,4):2,329(0,6);2,324(0,4);1,256(3,8);1,237(8,7);1,219(3,8);1,176(0,3);0,008(
0,4);0,000(12,1)

Vi du 26: 'TH-NMR(600,1 MHz, ds-DMSO): &=
0.388(1,8):9,387(2,5):9,385(2,1);9,355(3,2);8,751(3,8);8,736(4,4);8,479(3,5);8,452(4,
1):8,437(4,0);8,342(3,3);8,341(3,5);4,013(16,0);3,874(0,8);3,861(3,0);3,849(3,1);3,83
7(0,9):3,325(9,3):2,511(4,8);2,508(11,1);2,505(16,0);2,502(12,0);2,499(5,9);1,255(3,4
):1,242(7,9);1,230(3,4);0,000(1,3)

Vi du 27: TH-NMR (400,0 MHz, de-DMSO): 5=
0.338(3,9):8,934(3,3);8,819(2,8):8,783(2,6);8,761(3,0);8,475(2,9);8,453(2,5);8,331 (4,
1):8,313(0,4):3,991(14,1);3,876(1,0);3,857(3,2);3,839(3,2);3,821(1,0);3,349(0,5);3,31
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7(53,8):3,282(0,5);2,671(0,8);2,506(97,4);2,502(120,1);2,497(89,9);2,471(0,9);2,466(
1,3):2,461(1,4);2,329(0,8);2,073(16,0);1,261(3,4);1,243(7,3);1,224(3,3);:0,000(6,5)

Vi du 28: TH-NMR(400,0 MHz, dg-DMSO): 5=
0,345(4,9):8,863(2,7):8,852(2,7):8,675(2,9):8,653(3,3):8,372(3,3);8,350(3,0);8,328(5,
2):8,314(0,7):8,162(2,6);8,152(2,7);3,989(16,0);3,847(1,1);3,830(3,7);3,811(3,8);3,79
3(1,2):3,316(94,6);2,670(1,7);2,501(258,1);2,328(1,7);1,988(0,4); 1,246(4,0);1,228(8,4
):1,209(3,9);0,146(0,9);0,000(175,4);-0,150(1,0)

Vi du 29: TH-NMR(400,0 MHz, ds-DMSO): 5=
9,328(3,8):8,712(3,0);8,705(3,0);8,640(2,7);8.618(3,1);8,320(4,0);8,278(3,0);8,256(2,
8):6,706(3,0):6,699(3,0);3,972(13,5);3,824(0,9);3,806(3,0);3,788(3,0);3,769(0,9);3,31
6(61,2):2,675(1,0);:2,670(1,3);2,616(16,0);2,506(142,2);2,501(182,8);2,497(140,4);2,3
32(0,9);2,328(1,2);2,324(0,9);2,073(0,6);1,241(3,2);1,223(6,9);1,204(3,1);0,146(1,0);0
,008(11,6);0,000(190,1);-0,150(1,0)

Vi du 30: 'H-NMR(400,0 MHz, d¢-DMSO): 5=
9.833(0,8):9,369(0,9);9,312(4,4);8,988(4,2):8.,872(0,7);8,850(0,9);8,837(3,1);8,815(3,
8):8,705(0,9);8,683(0,7);8,632(3,9):8,610(3,3);8,354(1,2);8,344(4,7);8,309(0,4);4,019(
3,6);3,963(16,0);3,910(0,8);3,892(0,8);3,873(0,3);3,861(1,0);3,842(3,3);3,824(3,3);3,8
05(1,1);3,494(0,5);3,364(703,3);3,349(753,8);3,343(459,9);3,192(0,4);2,677(1,3);2,67
3(1,8);2,508(208,5);2,504(272,5);2,500(210,7);2,335(1,3);:2,330(1,8);2,073(0,4);1,278
(0,9):1,259(2,5);1,254(4,1);1,235(8,7);1,217(3,7);0,000(6,7)

Vidu 31: TH-NMR(400,0 MHz, ds-DMSO): 5=
0,332(4,5):9,277(0,4);8,627(3,1);8,605(3,6);8,496(3,6);8,337(0,5);8,323(4,7);:8,311(3,
9):8,288(3,2);7,899(0,4);7,842(4,7);4,316(0,8);3,988(2,3);3,976(16,0);3,817(1,1);3,79
9(3,6):3,780(3,6);3,762(1,1);3,315(81,0);2,675(1,4);2,670(1,8);2,666(1,4);2,552(0,5);2
505(211,7):2,501(273,1);2,497(205,7);2,452(0,5);2,332(1,4);2,328(1,8);2,324(1,3);2,
103(11,8);1,290(0,4);1,241(3,8);1,222(8,1);1,204(3,6);0,146(1,5);0,029(0,4);0,000(29
9,6);-0,008(15,2);-0,039(0,3);-0,150(1,5)

Vi du 32: TH-NMR(600,1 MHz, DMF): &=
0,677(5,4);9,437(2,8);8,873(3,3);8,859(3,6);8,485(5,2);8,447(3,6);8,433(3,4);8,356(3,
1):8,355(3,1);8,025(1,5);4,183(16,0);3,996(1,0);3,984(3,3);3,972(3,4);3,959(1,0);3,47
0(6,4):2,921(0,8);2,918(1,6);2,915(2,4);2,912(1,7);2,909(0,8);2,751(0,9);2,748(1,8);2,
745(2,7);2,741(1,9);2,738(0,9);1,357(3,4);1,345(7,7);1,332(3,4);0,000(2,5)

Vi du 33: 'H-NMR(400,0 MHz, de-DMSO): &=
0.326(4,2);8,739(3,8);8,690(3,1);8,668(3,6);8,358(3,4);8,336(3,1);8,323(4,5);8,313(0,
4):8,175(0,6):8,125(2,2):8,122(3,6);7,207(3,2);3,979(16,0);3,846(1,0);3,827(3,4):3,80
9(3,5):3,790(1,1);3,320(70,0);2,949(1,0);2,675(0,7);2,6 71(1,0);2,666(0,8);2,524(2,5);2

-126-



27512

510(57,1):2,506(114,6);2,501(155,0);2,497(118,1);2,493(59,5);2,333(0,8);2,328(1,0);
2,324(0,8);1,368(0,4);1,252(3,6);1,234(8,1);1,215(3,5);0,008(0,7);0,000(20,2);-
0,008(0,8)

Vi du 34: 'TH-NMR(601,6 MHz, DMF): 5=
0,403(3,7):8,721(3,1);8,706(3,4);8,688(2,6):8,684(2,6);8,371(3,3);8,356(3,1);8,324(3,
9);8,024(1,4):6,531(2,7);6,527(2,7);4,136(16,0);3,919(1,1);3,906(3,7);3,894(3,7);3,88
2(1,2):3,626(0,7);3,467(4,1);:2,920(0,7);2,917(1,4);2,913(1,8);2,910(1,3);2,907(0,7);2,
750(0,7);2,747(1,4);2,744(1,9);2,741(1,4);2,738(0,7);2,384(13,2);2,146(1,9);1,785(0,3
):1,779(0,8);1,774(0,3);1,409(1,1);1,334(3,8);1,322(8,1);1,310(3,8);0,000(2,0)

Vidu 35: "TH-NMR(400,0 MHz, ds-DMSO): 5=
0,347(4,2):8,967(3,9);8,960(3,9);8,778(3,3):8,756(3,9);8,464(3,9);8,442(3,5);8,341(4,
4):7,198(4,0);7,191(4,0);4,002(16,0);3,888(1,0);3,869(3,4);3,851(3,4);3,832(1,1);3,42
5(19,5);3,316(40,1);2,671(0,5);2,666(0,3);2,510(27,1);2,506(54,7);2,502(72,9);2,497(
54,1):2,493(27,3);2,333(0,3);2,328(0,4);2,324(0,3);1,259(3,7);1,240(8,4);1,222(3,7);0,
000(4,5)

Vi du 36: 'TH-NMR(400,0 MHz, ds-DMSO): 5=
9,369(4,2);8,965(5,4);8,698(3,3):8,676(3,9);8,368(4,0);8,359(4,5);8,346(3,6);8,313(0,
5):8,161(5,3):4,000(16,0);3,868(0,9);3,850(3,3);3,831(3,4);3,813(1,0);3,319(149,4);2,
675(0,7);2,671(1,0);2,666(0,8);2,524(2,2):2,511(60,9);2,506(127,7);2,502(171,3);2,49
7(124,9):2,493(61,1);2,333(0,7);2,328(1,0);2,324(0,8);1,252(3,6);1,234(8,3);1,216(3,6
):0,008(0,9);0,000(29,3);-0,009(1,1)

Vidu 37: 'TH-NMR(400,0 MHz, ds-DMSO): 6=
0,255(4,3);8,252(4,6);8,139(2,9);8,116(3,2);7,422(2,6):7,399(2,5):4,185(3,4);4,140(0,
5);3,908(16,0);3,655(0,9);3,636(3.3);3,618(3,3);3,599(1,0;3,318(42,6);3,241(3,7):2,6
75(0,4):2,670(0,6);2,666(0,4);2,524(1,4);2,506(76,0);2,501(100,4);2,497(73,0);2,328(
0,6):2,324(0,5);1,199(3,6);1,181(8,1);1,163(3,5);0,008(1,4);0,000(42,1);-0,008(1,7)
Vi du 38: 'TH-NMR(601,6 MHz, ds-DMSO): 5=
0,329(2,5):8,645(2,6):8,631(3,0);8,622(2,8):8,335(2,9);8,321(4.9);8,311(0,3);7,961(3,
1):3,976(11,9);3,802(0,8);3,790(2,6);3,777(2,6);3,765(1,0);3,643(5,9);3,594(0,4);3,58
1(0,5);3,552(0,5);3,546(0,6);3,539(0,5);3,528(0,5);3,315(57,5);3,313(63,9);3,311(61,6
):3,310(61,3);2,616(0,8);2,613(1,0);2,537(0,4);2,522(2,0);2,519(2,4);2,516(2,4):2,507(
40,3):2,504(89,9);2,501(127,5);2,498(95,5);2,495(46,6);2,426(0,4);2,388(0,8);2,385(1,
0):2,382(0,8);2,006(16,0);1,233(2,8);1,221(6,1);1,209(2,8);1,043(0,4);1,033(0,4);0,00
0(1,4)

Vidu 39: 'H-NMR(400,0 MHz, d-DMSO): 5=
9,325(0,4):9,308(3,9);9,295(0,5):9,276(0,4);9,242(0,5);8,852(3,1);8,830(3,9);8,630(3,
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7):8,607(3,2):8,581(0,8);8,564(0,6);8,554(0,4);8,541(0,3);8,507(0,5);8,490(0,3);8,456(
0,5):8,313(3,9);8,307(3,8);8,293(0,7);8,284(0,9);8,242(0,6);7,346(3,5);7,337(3,7);6,87
1(3,4):6,863(3,3):4,551(0,9):4,036(0,4);3,988(0,5);3,956(0,6);3,950(0,6);3,934(16,0);3
919(1,1);3,907(0,9);3,898(1,6);3,864(1,0);3,857(1,2);3,824(0,6);3,801(0,4);3,787(1,1)
3,769(3,2):3,751(3,2);3,739(1,5);3,733(1,1);3,697(0,4);3,526(0,3);3,456(0,3);3,416(0,
3):3,400(0,3):3,376(0,5);3,315(620,6);3,260(0,7);3,243(13,9);3,009(0,5);2,997(1,8);2,
928(0,7):2,872(0,6);2,845(1,0);2,838(0,7);2,739(0,3);2,708(0,3);2,694(0,4);2,6 79(2,4);
2,675(5,0):2,670(7,1);2,665(5,2);2,661(2,5);2,616(0,4);2,600(0,4);2,577(0,6);2,560(1,
0):2,524(16,0):2,519(23,9):2,510(399,2);2,506(855,5);2,501(1155,7);2,496(824,3);2,4
92(385,6);2,423(0,4);2,337(2,3);2,332(4.8):2,328(6,8);2,323(4,9);:2,319(2,5);2,073(3,8
);1,284(0,3);1,260(0,6);1,226(4,2);1,208(8,6);1,189(3,9);1,163(1,0);1,144(1,0);1,124(0
5):0,854(0,4):0,146(5,2);0,008(40,5);0,000(1308,7);-0,009(42,9);-0,037(0,6);-
0,142(0,3);-0,150(5,3)

Vi du 40: TH-NMR(400,0 MHz, ds-DMSO): 5=
9,335(3,7):8,740(3,1);8,733(3,2);8,700(3,5);8,678(4,1);8,352(4,0);8,330(7,6);8,313(0,
6):6,732(3,4):6,725(3,5):4,707(5,6);3,984(16,0);3,870(0,3);3,839(0,9);3,820(3,1);3,80
2(3,2):3,783(0,9);3,318(138,7);3,158(0,6);3,085(13,1);2,680(0,4);2,675(0,8);2,670(1,2
):2,666(0,9);2,661(0,4);2,524(2,7);2,519(4,1);2,510(67,7);2,506(144,7);2,501(195,2);2
497(140,3):2,492(66,6);2,337(0,4):2,333(0,9);:2,328(1,2);2,324(0,9);2,319(0,4);1,245(
3,5):1,227(8,1);1,208(3,4);0,146(0,4);0,008(3,2);0,000(105,2);-0,009(3,6);-0,150(0,4)
Vidu 41: TH-NMR(400,0 MHz, ds-DMSO): 5=
9,311(3,9);8,591(12,1);8,309(4,2);4,673(1,8):4,654(3,7);4,636(2,0);3,939(16,0);3,907(
0,5):3,817(0,9);3,798(3,2);3,780(3,3);3,761(1,0);3,623(2,1);3,604(4,1);3,586(1,9);3,31
8(160,5):2,675(0,6);2,670(0,8);2,666(0,6):2,524(1,9);2,519(3,0):2,510(50,5);2,506(10
7,9):2,501(146,3);:2,497(106,2);2,492(51,2);2,333(0,6);2,328(0,9);2,324(0,7);1,224(3,6
):1,206(8,3);1,187(3,5);0,000(1,7)

Vidu 42: TH-NMR(400,0 MHz, ds-DMSO): 5=
9,302(3,6):8,535(1,8);8,513(5,6);8,492(5,4);8.469(2,0);8,313(0,8);8,299(3,9):4,416(1,
8):4,398(3,1);4,379(1,9);3,927(16,0);3,781(1,0);3,762(3,2);3,743(3,3);3,725(0,9);3,50
0(2,1):3,482(3,5);3,464(1,9);3,315(170,1);2,680(0,6);2,675(1,0);2,6 70(1,5);2,666(1,0);
0.524(3,7);2,519(5,6);2,510(87,7);2,506(186,8);2,501(251,5);:2,497(179,1);2,492(83,4)
2.332(1,1);2,328(1,5);2,323(1,0);1,214(3,4);1,196(8,0);1,177(3,4);0,146(1,6);0,017(0,
7):0,008(12,5);0,000(394,4);-0,009(14,5);-0,025(0,6);-0,150(1,6)

Vi du 43: TH-NMR(400,0 MHz, ds-DMSO): 5=

9,309(4,3);8,848(3,4);8,826(3,7);8,328(4,8);8,291(3,8);8,270(3,5);3,944(16,0);3,870(1
0):3,852(3,4);3,833(3,5);3,815(1,1);3,737(0,6);3,438(18,4);3,345(119,9);3,338(162,5)
3.328(133,1):2,676(0,8);2,671(1,2):2,667(0,8);2,525(3,2);2,511(69,7);2,507(147,0);2,
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502(197,6);2,498(140,7);2,493(66,0);2,334(0,8);2,329(1,1);2,324(0,8);1,988(1,0);1,29
9(0,4);1,257(4,2);1,238(9,5);1,220(4,0);1,193(0,4);1,175(0,6);1,157(0,4);1,045(0,5); 1,
030(0,4);0,146(0,4);0,008(3,5);0,000(92,2);-0,008(3,4);-0,150(0,4)

Vi du 44: 'H-NMR(400,0 MHz, ds-DMSO): 5=
9,286(4,1);8,627(3,2);8,604(4,0):8,372(3,7):8,350(3,2);8,312(0,5);8,280(4,3);4,140(0,
4):3,993(1,5);3,975(2,3);3,953(1,8);3,909(16,0);3,721(1,0);3,703(3,3);3,684(3,4);3,66
6(1,0);3,516(1,8);3,496(2,3);3,476(1,5);3,318(157,5);2,852(15,2);2,676(0,6);2,671(0,7
):2,666(0,5);2,524(1,9);2,510(42,2);2,506(85,0);2,502(111,9);2,497(81,4);2,493(40,0);
2,333(0,5);2,329(0,7);2,324(0,5);1,204(3,8);1,185(8,1);1,167(3,5);0,008(0,7);0,000(21
,3);-0,008(0,8)

Vidu 45: 'TH-NMR(400,0 MHz, ds-DMSO): 5=
9,335(3,8)9,292(0,7);8,600(2,4);8,578(2,7);8,569(0,7);8,547(0,5);8,356(4,5);8,322(4,
2):8,313(2,1):8,297(2,8);8,275(2,3);8,138(0,5);8,117(0,4);7,869(4,2);3,975(12,3);3,90
7(2,3):3,794(1,5);3,778(16,0);3,758(3,2);3,740(1,1);3,316(291,4);2,670(3,0);2,578(0,7
):2,501(447,9);2,497(409,0);2,328(2,9);1,234(3,9);1,216(7,0);1,198(4,2);1,179(0,8);0,
000(3,8)

Vi du 46: 'TH-NMR(400,0 MHz, ds-DMSO): 6=
9,311(3,7);8,823(3,3);8,801(3,9);8,534(3,8):8,512(3,4);8,333(3.,9);3,961(15,9);3,903(0
7):3,867(0,9);3,848(3,3);3,830(3,3);3,811(1,0);3,655(16,0);3,405(0,8);3,316(82,2);2,6
75(0,6):2,670(0,9);2,666(0,6);2,661(0,3);2,524(2,0);2,519(3,0);2,510(49,6);2,506(105,
7):2,501(142,8);2,497(103,8);2,492(50,3);2,333(0,6);2,328(0,8);2,324(0,6);1,250(3,5);
1,231(8,1):1,213(3,5);1,180(0,4);0,146(0,5);0,008(3,8);0,000(124,3);-0,009(4,4);-
0,150(0,5)

Vidu 47: 'TH-NMR(601,6 MHz, ds-DMSO): 6=
9,327(2,9):8,646(4,0);8,642(2,2);8,631(2,9);8,320(3,1);8,310(0,4);8,302(2,7);8,288(2,
7):6,628(2,3);6,624(2,3);4,045(0,3);4,032(0,3);4,015(0,4);3,989(0,5);3,976(11,9);3,95
7(0,4);3,945(0,4);3,929(0,4);3,907(0,4);3,891(0,4);3,874(0,4);3,854(0,4);3,839(0,5);3,
813(1,1):3,800(2,9);3,794(7,1);3,788(3,2):3,775(1,1);3,765(0,5);3,752(0,4);3,735(0,5);
3,705(0,5):3,673(0,5);3,644(0,6);3,593(0,7);3,576(0,7);3,568(0,7);3,560(0,8);3,504(1,
0);3,498(1,0);3,487(1,1);3,318(97,0);3,314(127,2);3,311(112,7);3,309(100,1);3,260(0,
6):3,229(0,4);3,220(0,4);3,196(0,4);3,178(0,4);3,123(0,4);2,616(1,2);2,613(1,4);2,610(
1,2):2,593(0,4):2,588(0,4);2,580(0,4);2,570(0,5);2,522(2,9);2,519(3,8);2,516(4,0);2,50
7(59,7):2,504(132,7);2,501(188,2);2,498(141,7);2,495(69,9);2,445(0,7);2,443(0,7);2,4
16(0,5):2,399(0,5);2,385(1,5);2,382(1,2);2,347(0,3);2,089(16,0);2,071(0,3);1,235(2,8);
1,222(6,2);1,210(2,7);0,000(2,0)

Vi du 48: 'TH-NMR(400,0 MHz, ds-DMSO): 6=
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9,292(4,9);8,717(0,4);8,573(2,0);8,550(3,8);8,511(3,8);8,489(1,9);8,427(0,4);8,406(0,
4):8,312(2,4):8,303(4,7);8,224(0,4);3,931(1,7);3,913(16,0);3,823(1,0);3,791(0,3);3,78
3(0,4):3,757(1,2);3,739(3,6);3,720(3,5);3,702(1,1);3,315(157,9);3,246(0,4);2,670(3,7);
2,569(0,5):2,505(486,9);2,501(620,5);2,497(455,2);2,437(0,3);2,374(1,6);2,332(3,6):2,
328(3,7):2,165(14,0);1,234(0,8);1,216(4,5);1,197(8,6);1,179(3,7);0,146(0,4);0,000(63,
8):-0,149(0,4)

Vi du 49: 'TH-NMR(601,6 MHz, ds-DMSO): 6=
0,333(4,6):8,715(3,3);8,711(3,3);8,680(2,8);8,665(3,0);8,328(5,6):8,318(3,0):6,6 733,
3):6,669(3,3):4,318(2,2):4,296(2,8);4,150(2,9);4,128(2,2);3,981(15,1);3,825(1,3);3,81
3(3,8):3,801(3,8);3,788(1,3);3,314(71,5);2,633(16,0);2,614(0,8);2,501(75,3);2,385(0,5
):1,238(4,3);1,226(8,1);1,214(4,1);0,000(4,2)

Vi du 50: TH-NMR(400,0 MHz, ds-DMSO): 5=
9,332(3,3):9,293(0,9);9,263(1,4);9,214(0,4);8,568(0,8);8,547(1,0);8,537(3,2);8,516(3,
6):8,343(3,6):8,313(2,8);8,260(1,6);8,204(0,3);8,139(1,0);8,118(1,8);8,096(1,3);8,042(
3,8):8,020(3,4);7,039(1,1);7,016(1,0);4,689(2,9);4,316(16,0);3,907(4,0);3,899(0,3);3,8
83(6,3):3,857(0,7);3,841(1,4);3,830(1,3);3,784(0,6);3,769(0,8);3,750(0,9);3,613(0,5);3
596(1,4):3,577(1,5);3,555(1,1);3,536(1,2);3,526(0,5);3,521(1,4);3,503(1,2);3,484(0,5)
3,451(0,3);3,414(0,4);3,317(598,2);3,217(0,6);3,201(1,2);3,186(0,6);3,070(0,9);3,052
(1,1);3,037(1,0);3,019(0,9);2,675(4,0);2,670(5,6);2,666(4,1);2,575(0,4);2,524(14,6);2,
519(23,4);2,510(341,9);2,506(722,4);2,501(970,0);2,497(692,6);2,492(325,4);2,439(0,
6):2,337(1,8):2,333(4,1);2,328(5,5):2,323(4,1);2,319(1,9);1,308(3,7);1,290(8,0); 1,271(
3,5):1,233(0,8):1,216(1,0);1,197(2,0);1,179(2,0);1,161(3,3);1,142(1,7);1,122(0,5); 1,09
5(0,3);0,009(0,3);0,000(11,1);-0,008(0,5)

Vidu 51: 'TH-NMR(400,0 MHz, de-DMSO): &=
9,290(4,0):8,760(3,3);8,739(3,8);8,425(3,8);8,403(3,4);8,309(5,8);4,140(0,8);3,932(15
3):3,804(1,1):3,786(3,2);3,768(3,4);3,749(1,0);3,387(15,8);3,323(680,5);3,276(0,7);3,
258(0,4):3,210(0,3);2,676(1,7);2,671(2.2);2,667(1,6);2,556(0,5);2,524(5,9);2,511(138,
2):2,506(276.9);2,502(362,3);2,497(263,5);2,493(129,9);2,388(16,0);2,329(2,3);2,325(
1,6):2,023(0,6);1,242(3,6);1,223(7,9);1,205(3,4);0,008(2,4);0,000(72,5);-0,008(2,8);-
0,150(0,3)

Vi du 52: 'TH-NMR(400,0 MHz, de-DMSO): 8=
0,314(4,5);8,837(3,1);8,815(3,6);8,510(3,6);8,488(3,2);8,337(4.8);8,314(0,5);5,207(0,
8):5,185(2,6):5,162(2,7);5,140(1,0);4,316(0,8);3,968(16,0);3,907(0,4);3,878(1,1);3,85
9(3,5):3,841(3,5):3,823(1,1);3,317(175,1);2,670(1,6);2,505(217,1);2,501(278,9);2,497
(214,0);2,328(1,7);1,290(0,4);1,252(3,8);1,233(8,4);1,215(3,8);0,000(5,4)

Vi du 53: 'TH-NMR(400,0 MHz, d-DMSO): 5=
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0,320(4,4);8,614(3,2);8,592(3,7):8,559(3,2);8,553(3,3);8,315(4,8);8,257(3,6);8,234(3,
3):6,423(3,5):6,417(3,5);3,960(16,0);3,814(1,1);3,795(3,5);3,776(3,6);3,758(1,1);3,31
8(283,8):2,675(1,6);:2,670(2,1);2,506(273,9);2,501(348,2);2,497(261,4);2,332(1,6);2,3
28(2,1);2,094(0,3);2,082(0,7);2,073(0,8);2,061(1,4);2,049(0,9);2,040(0,7);2,028(0,4); 1
236(3,9):1,218(8,3);1,199(3,7);1,036(0,8);1,025(2,3);1,019(2,7);1,009(1,5);1,004(2,3)
10,998(2,4):0,989(0,9);0,846(1,0):0,836(2,8);0,831(2,9);0,824(2,7);0,818(2,8);0,807(0,
8):0,146(1,2);0,000(251,1);-0,150(1,2)

Vi du 54: TH-NMR(600,1 MHz, ds-DMSO): 6=
0,330(3,4);8,717(13,4);8,680(7,0);8,325(3,8);8,324(3,6);3,967(16,0);3,898(0,4);3,833(
0,9):3,821(3,2);3,809(3,3);3,796(1,0);3,336(112,1);2,615(0,4);2,524(0,6);2,521(0,8);2,
518(0,8):2,509(18,5);2,506(39,7);2,503(54,3);2,500(39,2);2,497(18,5);2,387(0,3);2,07
4(1,2);1,233(3,7);1,220(8,0);1,208(3,5);0,000(0,7)

Vidu 55: TH-NMR(400,0 Mz, ds-DMSO): 5=
0,324(4,2):8,954(3,0);8,933(3,8):8,776(3,9):8,755(3,2);8,361(4,4);8,313(0,8);4,000(0,
6);3,984(16,0);3,925(1,0);3,906(3,5);3,888(3,6):3,869(1,1);3,773(0,6);3,371(0,3);3,31
8(331,2):2,891(0,5):2,732(0,4);2,675(1,6);2,670(2,3);2,666(1,6);2,506(292,7);2,501(3
86,8);2,497(282,1);2,332(1,7);2,328(2,3);2,323(1,6);1,274(3,8);1,255(8,3);1,237(4,1);
1,218(0,5);1,199(0,5);0,008(0,6);0,000(17,8)

Vi du 56: "H-NMR(400,0 MHz, ds-DMSO): 5=
9,313(4,2);8,868(0,5);8,846(0,7);8,838(3,2);8,816(3,6);8,511(3,6);8,489(3,8);8,468(0,
6):8,335(4,5):8,313(0,8);5,245(1,3);5,208(2,7);5,171(1,4);3,980(3,3);3,971(16,0);3,87
7(1,4);3,860(3,6);3,841(3,5);3,823(1,0):3,759(0,5):3,315(125,4);2,675(1,3);2,670(1,7);
2,666(1,3):2,506(228,0);2,501(294,9);2,497(216,3);2,332(1,3);2,328(1,8);2,324(1,3);2,
116(0,7);1,252(3,7);1,242(2,0);1,234(8,3);1,224(1,2);1,215(3,6);0,000(6,2)

Vidu 57: 'TH-NMR(400,0 MHz, d¢-DMSO): 6=
0,245(3,9):8,247(4,2);8,246(4,1);8,058(2,8);8,035(3,1);7,249(2,6);7,225(2,5);:4,059(2,
9):4,053(3,0):4,048(3,3);4,042(2,9);4,035(3,0);3,879(16,0);3,618(0,9);3,599(3,2);3,58
1(3,3):3,563(1,0);3,320(186,3):2,688(3,1):2,680(3,2);2,675(3,9);2,671(3,8);2,664(3,2);
2,524(1,8):2,511(46,8);2,506(99,5);2,502(134,4);2,497(96,8);2,493(46,1);2,333(0,6);2,
328(0,8):2,324(0,6);2,073(4,3);1,187(3,4);1,169(7,7);1,151(3,3);0,008(0,4);0,000(14,1
):-0,008(0,6)

Vidu 58: 'TH-NMR(400,0 MHz, d-DMSO): 6=
9,322(4,9):9,269(0,6);8,761(2,3);8,739(3,8);8,684(3,9);8,662(2,2);8,330(5,2);8,313(0,
5):8,288(0,7);7,902(0,4);7,880(0,3);5,753(0,8);4,316(0,9):4,037(0,4);4,019(0,4);4,012(
0,3);3,964(15,4);3,833(2,3);3,813(1,8);3,794(4,1);3,776(3,9);3,757(1,4);3,693(2,1);3,5
00(0,4):3,443(15,7);3,320(127,9);3,091(0,4);2,671(1,7);2,648(0,6);2,615(0,8);2,505(2
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19,7):2,502(224,7):2,463(5,1):2,383(16,0);2,327(1,4);2,086(0,3);1,988(0,5);1,352(0,7)
1,335(0,6):1,297(1,2);:1,258(1,9):1,235(7,7);1,216(9,1);1,198(4,4);1,175(0,7); 1,156(0,
5):0,857(0,6);0,854(0,7);0,835(0,5);-0,001(10,9)

Vi du 59: '"H-NMR(601,6 MHz, d¢-DMSO): 5=
9.368(3,6):8,850(1,9);8,843(2,0);8,674(3,3);8,660(3,7);8,369(3,7);8,358(4,3);8,357(4,
1):8,354(3,7):8,163(1,8);8,156(1,9);3,990(16,0);3,843(1,0);3,831(3,3);3,818(3,4);3,80
6(1,0):3,312(89,1);2,613(0,4):2,522(0,6);2,519(0,8);2,516(0,8);2,507(21,2);2,504(45,8
1:2,501(63,2);2,498(45,4);2,495(21,2);2,385(0,4);1,241(3,7);1,229(8,1);1,217(3,6);0,0
00(1,8)

Vi du 60: 'TH-NMR(601,6 MHz, ds-DMSO): 5=
9.330(3,4);8,770(3,9);8,685(3,3):8,671(3,8):8,382(3,7):8,367(3,5);8,323(3,6);8,311(0,
4):8,017(4,3);4,454(5,6);3,975(16,0);3,802(1,0);3,790(3,2);3,777(3,3);3,765(1,0);3,31
0(51,9):2,940(12,9);2,613(0,9):2,522(1,5);2,519(1,8);2,516(1,7);2,507(41,6);2,504(91,
4):2,501(127,9);2,498(92,0);2,495(42,4);2,388(0,6);2,385(0,9);1,233(3,6);1,221(8,1);1
208(3,6);0,096(1,2);0,005(8,0);0,000(294,6);-0,006(9,5);-0,100(1,2)

Vi du 61: TH-NMR(400,0 MHz, ds-DMSO): 5=
9.302(4,0);8,641(3,5);8,619(4,1);8,347(4,1);8,325(3,8);8,312(4,3):8,310(4,3);3,954(16
0):3,803(0,9);3,784(3,2);3,766(3,3);3,747(1,0);3,318(120,7);2,676(0,5);2,671(0,7);2,6
66(0,5):2,557(15,6);2,524(1,7):2,511(36,9);2,506(77,6);2,502(108,4);2,497(80,6);2,49
3(38,6):2,333(0,5);2,329(0,7);2,324(0,5);2,297(14,9);2,073(0,9);1,237(3,5);1,219(7.9);
1,200(3,3);0,008(0,4);0,000(10,4);-0,009(0,4)

Vi du 62: '"H-NMR (400,0 MHz, ds-DMSO): 5=
0.344(4,6):8,978(5,9);8,695(3,1);8,673(3,6);8,365(3,6);8,343(3,4);8,328(4.9);8,312(0,
7):8,152(5,8):4,070(0,6);4,001(16,0);3,864(1,1);3,845(3,5);3,827(3,5);3,808(1,1);3,31
6(165,7);2,671(1,3);2,506(147,6);2,502(199,6);2,497(159,9);2,328(1,2);2,324(1,0);1,2
52(3,6);1,234(7,9);1,215(3,6);0,000(22,1)

Vi du 63: 'H-NMR(400,0 MHz, d¢-DMSO): &=
9,341(4,3);8,911(5,9);8,910(5,7);8,685(3,4);8,663(3,9);8,345(3,9):8,330(4,6);8,323(3,
9);8,105(5,7);3,997(16,0);3,858(1,0);3,840(3,3);3,821(3,4);3,803(1,0);3,318(72,6);2,6
75(0,4):2,671(0,5);2,667(0,4);2,524(1,2);2,511(28,0);2,507(5 8,3);2,502(81,1);2,498(6
1,6);2,494(30,8);2,334(0,4);2,329(0,5);2,324(0,4);1,250(3,5);1,232(8,0);1,213(3,5);0,0
00(1,9)

Vi du 64: '"H-NMR(400,0 MHz, ds-DMSO): &=

9,343(4,4),9,006(5,8);8,697(3,4):8,675(3,9):8,378(3,9);8,356(3,5):8,330(4,6);8,195(5,
8):4,265(7,0):4,005(16,0);3,872(1,0);3,854(3,3);3,835(3,4):3,817(1,0);3,319(143,3);2,
675(0,5):2,671(0,7);2,666(0,6);2,524(1,8);2,510(41,0);2,506(85,3);2,502(119,2);2,497
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(91,2):2,493(46,0);2,333(0,5);2,329(0,7);2,324(0,5);1,254(3,5);1,236(8,0);1,217(3,5);0
,000(2,9)

Vi du 65: 'TH-NMR(400,0 MHz, de-DMSO): 6=
9,360(4,8):9,340(4,8);8,773(3,2);8,751(3,6);8.420(3,7);8,399(3,3);8,344(5,0);8,314(0,
5):4,010(16,0);3,900(1,0);3,882(3,5):3,864(3,6);3,845(1,1);3,315(177,0);2,670(2,0);2,
505(228,2);2,501(320,6);2,497(261,4);2,328(1,9);1,255(3,6);1,236(8,0);1,218(3,6);0,0
00(5,0)

Vidu 67: TH-NMR(400,0 MHz, ds-DMSO): 5=
0,312(4,2):8,765(3,3);8,743(3,9);8,430(3,9):8,408(3,5);8,327(4,5);8,313(0,3);3,972(15
8):3,853(0,9):3,835(3,3);3,816(3,4);3,798(1,0);3,317(69,7);2,676(0,5);2,671(0,7);2,66
7(0,5):2,625(16,0):2,524(1,8);2,511(38,2);2,506(79,2);2,502(110,2);2,497(84,8);2,493
(43,2):2,333(0,5);2,329(0,7);2,324(0,5);2,073(0,6);1,251(3,5);1,233(8,0);1,214(3,5);0,
000(9,0);-0,008(0,4)

Vi du 68: TH-NMR(400,0 MHz, ds-DMSO): 6=
9,361(4,8):9,309(4,3);8,765(3,3);8,743(3,8);8,437(3,7);8,415(3,3);8,343(5,1);4,012(16
0):3,906(1,1);3,887(3,5):3,869(3,6):3,850(1,1);3,317(69,3);2,671(0,7);2,506(81,4);2,5
02(109,2);2,329(0,6);1,259(3,8);1,241(8,3);1,223(3,7);:0,000(4,9)

Vidu 69: TH-NMR(601,6 MHz, CD3CN): 8=
9.120(2,7):8,549(2,6);8,534(3,8);8,532(0,4):8,471(3,8);8,457(2,5);8,189(2,8);8,188(2,
8):4,525(2,1);4,522(0,5);4,516(2,8);4,509(0,5);4,506(2,2);4,087(0,5);3,929(0,5);3,918(
1,1):3,911(16,0);3,881(0,4);3,758(1,1);3,745(3,6):3,733(3,7);3,721(1,2);3,534(8,5);3,0
74(1,9):3,064(2,6);3,054(1,9);2,209(1,3);1,997(2,6);1,989(1,0);1,985(1,0);1,981(6,5); 1
977(10,8);1,973(14,6);1,969(9,5);1,965(4,8);1,348(0,3);1,306(3,8);1,299(0,7);1,294(8
0):1,287(0,8);1,282(3,7);1,275(0,5)

Vidu 70: TH-NMR(400,0 MHz, ds-DMSO): 6=
9,340(4,1):8,892(5,6);8,657(3,4);8,635(3,9):8,325(4,3);8,323(4,3);8,313(1,0);8,294(3,
9):8,272(3,6);3,988(16,0);3,964(0,4);3,853(1,0);3,834(3,3);3,816(3,4);3,797(1,0);3,55
4(0,4):3,379(0,3);3,321(238,7);2,675(1,6);2,670(2,2);2,666(1,7);2,573(0,7);2,524(7,0);
2,510(127,0);2,506(259,7);2,501(358,0):2,497(273,1);2,493(137,3);2,329(15,3);1,247(
3,5):1,228(7,9);1,210(3,4);0,008(1,1);0,000(31,9);-0,008(1,3)

Vidu 71: TH-NMR(400,0 MHz, ds-DMSO): 5=
9,334(3,7):8,875(3,1);8,854(4,0);8,830(1,3);8,829(1,3);8,819(1,4);8,817(1,3);8,815(1,
2):8,702(3,9);8,681(3,2);8,452(1,9);8,432(2,1);8,328(3,9);8,313(0,7);8,037(0,9);8,033(
0,9):8,018(1,5);8,013(1,5);7,998(0,9);7,994(0,9);7,621(1,0);7,618(1,1);7,609(1,0);7,60
6(1,1):7,602(1,0);7,599(0,9);7,590(0,9);7,588(0,9);5,754(2,2);3,978(16,0);3,908(0,5);3
862(1,0);3,844(3,3):3,825(3,4):3,807(1,0;3,316(172,2);2,680(0,5);2,675(1,1);2,671(1
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5):2,666(1,1);2,541(2,9);2,524(3,5);:2,519(5,3);2,511(83,4);2,506(176,1);2,502(237,1)
2,497(171,3):2,492(82,3);2,337(0,5);2,333(1,0);2,328(1,4);2,324(1,0);1,254(3,6);1,23
5(8,4);1,217(3,6);1,198(0,4);1,180(0,4);0,146(0,9);0,008(6,5);0,000(210,7);-
0,008(7,2);-0,150(0,9)

Vidu 72: 'TH-NMR(400,0 MHz, ds-DMSO): 5=
9,399(2,5):9,394(2,6);9,322(4,2);8,763(1,7):8,760(1,9);8,752(1,8);8,748(1,8);8,655(0,
5):8,634(7,4);8,631(7,3);8,610(0,5);8,596(1,0);8,591(1,4);8,586(1,0);8,576(1,0);8,570(
1,5):8,566(1,0);8,321(4,4);7,624(1,3);7,612(1,3);7,604(1,3);7,592(1,2);5,754(3,3);3,97
5(16,0):3,860(1,0);3,841(3,4);3,823(3,5);3,804(1,0);3,320(93,9);:2,675(0,6);2,671(0,9);
2,666(0,7):2,541(1,0);2,506(105,6);2,502(139,9);2,497(105,2);2,333(0,6);2,329(0,9);2,
324(0,7);1,258(3,8);1,240(8,3);1,221(3,8):0,146(0,5);0,008(4,7);0,000(102,8);-
0,150(0,5)

Vi du 73: 'TH-NMR(400,0 MHz, ds-DMSO): 6=
11,446(1,0);9,293(4,5);8,324(3,1);8,313(0,3);8,302(3,8);8,292(4,7);8,074(3,4);8,053(3
0):7,715(2,0);7,712(2,0);7,709(1,9):6,915(1,0);6,909(2,0);6,904(2,1);6,898(1,0);6,756
(2,0):6,752(2,0);5,754(1,6);3,987(1,0);3,914(16,0);3,748(1,0);3,729(3,5);3,711(3,6):3,
693(1,2):3,325(55,7);3,321(50,5);2,675(0,4);2,671(0,5);2,666(0,4);2,541(2,6);2,507(6
2,0):2,502(79,3);2,498(56,8);2,333(0,3);2,329(0,5);2,324(0,4);1,220(3,7);1,201(8,3);1,
183(3,8);0,859(0,4);0,008(2,8);0,000(54,7);-0,008(2,0)

Vi du 74: 'TH-NMR(400,0 MHz, d-DMSO): 6=
0,288(4,7);8,349(2,6);8,327(3,4);8,293(5,0);8,179(3,3);8,157(2,6);7,114(2,5);7,103(3,
7):7,096(3,4):6,218(1,8);6,210(2,4);6,202(1,8);5,754(2,4);3,928(15,8);3,910(16,0);3,7
50(1,2):3,731(3,6);3,713(3,6);3,694(1,2);3,318(29,0);2,671(0,4);2,542(1,5);2,502(55,4
):2,329(0,4);1,226(3,9);1,208(8,1);1,189(3,7);0,000(34,1)

Vidu 75: 'TH-NMR(400,0 MHz, d-DMSO): 5=
9.333(3,6);8,725(2,6);8,718(2,6);8,672(3,3);8,650(4,0);8,384(3,9);8,362(3,5);8,329(3,
6):8,327(3,8):8,314(0,5);8,013(2,8):8,010(2,8);6,691(2,0):6,687(2,1);6,684(2,2);6,680(
2.1);5,754(4,5);3,984(16,0);3,908(1,2);3,833(0,9);3,815(3,2);3,796(3.3);3,778(0,9):3.3
16(49,0):2,675(0,5);2,670(0,7);2,666(0,5);2,541(0,6);2,524(1,6);2,519(2,6);2,510(42,9
):2,506(91,9):2,501(124,6);2,497(89,3);2,492(42,1);2,333(0,5);2,328(0,7);2,324(0.5);1
246(3,6):1,228(8,1):1,216(0,7);1,209(3,4);1,198(0,7);0,008(0,7);0,000(23,8);-
0,009(0,8)

Vi du 76: 'TH-NMR(400,0 MHz, de-DMSO): 5=
9.315(3,5);8,641(2,2);8,640(2,7);8,638(2,8):8,636(2.,4);8,526(3,2);8,505(3,8);8,313(0,
4):8,307(3,6):8,305(3,8);8,262(3,5);8,241(3,1);7,885(2,0);7,881(3,4):7,877(2,2);7,197(
2.3),7,195(2,6);7,192(2,5);7,190(2,5);5,754(1,8);3,929(16,0);3,803(0,9):3,785(3,2);3,7
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66(3,2):3,748(1,0);3,319(80,3);2,675(0,4):2,671(0,5);2,666(0,4);2,524(1,2);2,520(2,0);
2,511(32,0):2,506(68,9);2,502(93,4);2,497(67,1);2,493(31,8);2,333(0,4);2,329(0,5);2,3
24(0,4):1,233(3,5);1,214(8,0);1,196(3,4);0,008(0,4);0,000(14,1);-0,009(0,5)

Vidu 77: 'TH-NMR(400,0 MHz, ds-DMSO): 5=
0,311(4,1);8,572(2,4);8,551(4,2);8,494(4,0);8,473(2,4);8,315(4,5);8,229(3,9);8,225(4,
1):7,906(4,0):7,902(4,0);5,754(2,9);3,943(16,0);3,829(1,0);3,811(3,4);3,792(3,5);3,77
4(1,0):3,321(87,4);2,672(0,4):2,525(1,1);2,511(25,6);2,507(53,0);2,502(71,3);2,498(5
2,2):2,494(25,8);2,329(0,4);1,243(3,6);1,224(8,0);1,206(3,5);0,000(7,9);-0,008(0,3)

Vi du 78: 'H-NMR(400,0 MHz, ds-DMSO): 6=
10,196(0,8):9,330(3,8);8,810(3,9);8,806(2,5);8,799(2,5);8,795(4,2);8,704(0,8);8,682(6
0):8,677(5,7):8,656(0,7);8,326(4,0);8,313(0,7);8,181(4,3);8,177(2,7);8,169(2,5);8,165
(4,1);4,517(0,4);3,975(16,0);3,871(1,0);3,852(3,4);3,834(3,4);3,815(1,0);3,318(226,9);
2,675(1,3);2,670(1,9):2,666(1,4);2,524(4,5);2,510(108,7);2,506(230,6);2,501(310,5);2,
497(222,3):2,492(104,7);2,333(1,3):2,328(1,8);2,324(1,4);2,086(5,7);1,258(3,5); 1,239
(8,1);1,221(3,4);0,000(3,5)

Vidu 79: 'H-.NMR(400,0 MHz, ds-DMSO): &=
9,311(4,1):8,519(2,6);8,498(4,6);8,443(3,7);8,421(2,2);8,316(4,3);8,314(4,5);8,157(2,
1):8,147(2,1);7,888(1,8);7,886(2,2);7,875(1,9);7,873(2,3);7,309(2,1);7,300(2,1);7,297(
2,2):7,287(2,0):3,946(16,0);3,818(0,9);3,800(3,2);3,781(3,3);3,763(1,0);3,346(52,5);3,
336(38,8):3,334(38,9);3,329(34,0);3,245(0,3);3,227(0,4);3,220(0,3);3,215(0,3);2,673(
0,4):2,526(0,8);2,521(1,3);2,512(22,5);2,508(48,3);2,503(65,5);2,499(46,9);2,494(22,1
):2,330(0,4):2,087(3,6);1,308(0,4);1,299(0,5);1,291(1,0);1,281(0,9);1,273(1,0);1,262(0
5):1,255(0,4);1,242(3,7);1,224(8,5);1,205(3,6);0,000(0,4)

Vi du 80: 'TH-NMR(400,0 MHz, d-DMSO): 6=
9,308(3,6):8,557(3,4):8,535(3,9):8,312(3,8):8,310(3,9);8,221(3,6);8,199(3,3);8,049(2,
3):8,048(2,7);8,045(2,7);8,043(2,6);7,467(2,2);7,466(2,4);7,459(2,3);7,457(2,4);6,787(
2,2):6,783(2,1);6,779(2,1);6,774(2,1);3,924(16,0);3,791(0,9);3,772(3,2);3,754(3,3);3,7
35(1,0):3,322(81,1);2,671(0,4);2,525(1,0);2,520(1,5);2,511(25,1);2,507(54,2);2,502(7
3,7):2,498(52,7):2,493(24,7);2,329(0,4);2,086(13,4);1,228(3,4);1,209(7,8);1,191(3,3);
0,000(0,4)

Vidu 81: 'TH-NMR(400,0 Mz, ds-DMSO): &=
9,302(2,8):8,523(2,4);8,501(3,0):8,324(2,8);8,313(0,4);8,303(4,7);7,954(5,4);7,644(0,
5):7,632(0,4)7,627(0,8);7,624(0,6);7,615(0,6);7,598(0,6);7,594(0,4);7,574(0,4);7,566(
0,5);7,556(0,4);7,551(0,4);7,548(0,5);3,987(1,2);3,969(0,4);3,938(12,0);3,921(1,3):3.8
01(13,8);3,797(0,7);3,778(2,4);3,760(2,4);3,742(0,7);3,321(81,8);2,675(0,4);2,6 71(0,6
1:2,666(0,4):2,524(1,2);2,520(1,9):2,511(31,8);2,507(69,1);2,502(94,3);2,497(68,0);2,
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493(32,3):2,333(0,4);2,329(0,5);2,324(0,4);2,086(16,0);1,237(2,7);1,218(6,1);1,200(2,
6):1,185(0,6);0,000(0,8)

Vi du 82: 'H-NMR(400,0 MHz, ds-DMSO): 5=
9,286(3,9):8,347(2,9);8,325(3,8):8,313(0,5);8,291(4,1);8,177(3,6);8,156(2,8);7,117(1,
3):7,113(2,2);7,107(1,4);7,103(2,8);7,094(2,5):6,217(1,8);6,211(1,9);6,207(1,9);6,201(
1,8);5,753(5,4);3,926(16,0);3,909(15,8);3,748(1,0);3,729(3,3);3,711(3,3);3,693(1,0);3,
317(102,7);2,675(0,6);2,670(0,8);2,666(0,6);2,524(1,8);2,519(2,8);2,510(49,1);2,506(
104,4);2,501(140,7);2,497(100,5);2,492(47,6):2,333(0,6);2,328(0,9);2,324(0,6);1,225(
3,5):1,206(8,0);1,188(3,4);0,146(0,9):0,008(6,9);-0,001(205,1);-0,009(7,1);-0,150(0,9)
Vi du 83: 'H-NMR(400,0 MHz, ds-DMSO): 5=
9,313(3,7):8,543(4,3);8,451(3,3);8,430(3,9);8,301(4,0);8,299(4,1);8,203(4,7);8,201(5,
0):8,158(3,7):8,137(3,3);7,644(0,8);7,632(0,7);7,627(1,5);7,624(1,2);7,6 15(1,1);7,597(
1,3):7,594(0,7);7,574(0,9);7,566(1,0);7,559(0,6);7,557(0,7);7,551(0,8);7,549(0,9);7,53
7(0,3):7,530(0,4);5,753(2,6);3,922(16,0);3,906(14,7);3,774(0,9);3,756(3,2);3,737(3,3);
3,719(1,0);3,330(76,9);3,325(61,7);2,676(0.5);2,671(0,7);2,667(0,5);2,525(1,5);2,520(
2,3):2,511(38,4):2,507(82,6);2,502(111,9);2,498(80,2);2,493(37,9);2,334(0,5);2,329(0,
7):2,324(0,5);1,226(3,5);1,207(8,0);1,189(3,4);0,146(0,6);0,008(4,9);0,000(150,3);-
0,009(5,1);-0,150(0,6)

Vi du 84: "H-NMR(400,0 MHz, de-DMSO): 5=
13,389(1,3):9,311(4,1);8,600(0,4);8,451(3,2);8,430(3,9);8,313(0,5);8,300(4,4);8,237(0
4):8,210(3,8):8,188(3,2);3,928(16,0);3,778(0,9);3,760(3,3);3,742(3,3);3,723(1,0);3,31
9(128,4):2,675(0,5);2,671(0,7);2,666(0,5);2,524(1,7);2,511(37,8);2,506(79,9);2,502(1
11,9):2,497(83,4);2,493(40,0);2,333(0,5);2,329(0,7);2,324(0,5);1,228(3,4);1,209(7,9);
1,191(3,3);0,008(0,3);0,000(10,9);-0,009(0,4)

Vi du 85: 'H-NMR(400,0 MHz, ds-DMSO): &=
19,962(0,3);14,435(0,3);9,315(3,9):8.,697(1,9);8,675(5,:4);8,655(5,2);8,634(1,8);8,571(
1,1):8,550(1,7);8,494(1,8):8,473(1,2):8,336(0,3);8,322(3,9);8,314(4,7);8,230(1,6);8,22
6(1,7):7,991(4,0);7,978(4,1);7,906(1,7);7,903(1,6);7,324(4,1);7,311(3,7);5,754(6,0);3,
988(0,9):3,962(16,0);3,942(6,8);3,855(0,9);3,837(3,2);3,818(3,4);3,810(1,6);3,801(1,2
):3,791(1,6):3,771(0,5);3,316(650,0);2,679(2,5);2,675(5,3);2,670(7,5);2,666(5,4);2,66
1(2,6);2,554(0,9);2,523(18,3);:2,519(29,8);2,510(447,8);2,506(945,9);2,501(1274,8);2,
497(917,0);2,492(437,5);2,404(0,5);2,394(0,4);2,365(0,4);2,337(2,6);2,332(5,4);2,328
(7,4):2,323(5,4);2,319(2,7);1,419(0,3);1,334(0,5);1,285(0,4);1,264(0,5);1,250(3,9); 1,2
41(2,3):1,232(9,1%;1,223(4,0);1,213(3,7);1,204(1,8);0,994(0,3);0,854(0,4);0,826(0,4);0
146(7,4):0,138(0,4);0,025(0,8);0,008(60,1);0,000(1746,6);-0,008(69,7);-0,064(0,9);-
0,085(0,5);-0,095(0,4);-0,150(7,6)
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Vi du 86: 'H-NMR(400,0 MHz, ds-DMSO): 5=
9,300(4,5):8,546(2,6);8,525(4,2);8,458(4,0):8,437(2,5);8,313(5,1);8,079(3,4);8,069(3,
5),7,350(3,7);7,339(3,6);5,754(7,4);3,943(16,0);3,828(1,0);3,810(3,5);3,791(3,6);3,77
3(1,1):3,317(51,7):2,671(0,6);2,506(77,0);2,502(103,4);2,498(78,9);2,329(0,6);2,324(
0,5):1,241(3,6);1,223(8,0);1,204(3,5);0,000(36,4);-0,008(1,6)

Vi du 87: TH-NMR(400,0 MHz, ds-DMSO): 6=
9,321(6,2):9,312(4,6);8,931(5,9);8,605(1,6);8,584(4,9);8,565(4,7);8,543(1,6);8,317(5,
0):7,644(0,6):7,626(1,2);7,614(0,9);7,597(0.,9);7,574(0,7);7,566(0,8);7,556(0,6);7,548(
0,7);5,755(0,8);3,938(16,0);3,827(1,1);3,808(3,5);3,790(3,5):3,771(1,1);3,316(99,4);2,
670(1,7):2,505(205,8);2,501(278,7);2,497(215,7);2,328(1,6);2,324(1,3);1,468(0,7); 1,2
42(3,7);1,224(8,0);1,206(3,6);0,000(45,2);-0,008(1,9)

Vi du 88: 'H-NMR(400,0 MHz, ds-DMSO): 6=
9.308(4,6):8,662(3,1);8,654(0,5);8,641(3,7);8,633(0,5);8,440(3,8);8,432(0,7);8,419(3,
2):8,411(0,4);8,314(5,2);7,719(7,3);7,710(0,9);7,438(0,5);7,417(0,6);7,396(0,6);7,331(
0,6);7,314(0,8);7,296(0,4);5,755(7,1);5,746(0,8);3,949(16,0);3,851(1,1);3,833(3,6);3,8
14(3,7):3,796(1,2);3,318(68,1);3,310(9,1);2,675(0,7);2,671(0,8);2,506(113,3);2,502(1
35,3):2,498(102,2);2,333(0,7):2,329(0,8);2,324(0,6);1,248(3,8);1,229(8,2);1,222(1,8);
1,211(3,6);0,000(20,9);-0,008(3,0)

Vi du str dung
Phaedon cochleariae- Thir nghiém phun

Dung moi: 78,0 phﬁn trong lugng axeton
1,5 phan trong luong 13 dimetylformamit
Chét nhii héa: alkylaryl polyglycol ete

Pé tao ra ché phém thich hgp chtra hoat chét, 1 phﬁn trong luong hoat chét
duoc hoa tan vao cac phin trong lugng dung mdi xac dinh va dugc pha ché bang nudc
chita chit nhii héa néng d6 1000 ppm cho t6i khi dat dugc ndng d6 mong mubn. Dé
tao ra cac ndng do thir nghiém khéc, ché pham nay duoc pha lodng véi nude chira chit
nhil hoa.

Céc dia chura 14 cai bap Trung Qudc (Brassica pekinensis) duge phun ché pham
chtra hoat chit & néng d6 mong muon va sau khi lam kho, cac au tring ctia bo canh

cung mu tac (Phaedon cochleariae) dugc dua vao.

Sau thoi gian 7 ngay, hiéu qué tinh theo % duogc xac dinh. 100% c6 nghia 1a,
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toan bd 4du tring bo canh cig da bi tiéu diét; 0% cd nghia la, khong c6 u trung bo
canh cing nao bi tiéu diét.

Trong thir nghi€ém nay, vi dy, cac hop chét sau tlr cac vi du didu ché thé hién
hiéu qua 1a 100% véi ty 1€ ap dung 1a 500 g/ha: 2, 3, 4, 5, 6, 8, 9, 11, 13, 14, 15, 16,
17, 18, 19, 22, 23, 25, 26, 27, 29, 30, 32, 33, 35, 36, 38, 39, 40, 42, 46, 47, 49, 49, 50,
52, 53, 55, 56, 59, 60, 71, 73, 75, 78, 81, 83.

Trong thir nghi€m nay, vi dy, cac hop chit sau tir cac vi du diéu ché thé hién
hiéu qua 1a 83% voi ty 1€ ap dung 1a 500 g/ha: 48, 58, 84.

Trong tht nghiém nay, vi du, cac hop chét sau tr cac vi du didu ché thé hién
hiéu qua 1a 100% vai ty 1€ ap dung 1a 100 g/ha: 28.

Trong thir nghiém nay, vi du, cac hop chét sau tir cac vi du diéu ché thé hién
hiéu qua 1a 83% vai ty 1€ ap dung 1a 100 g/ha: 72.

Trong thir nghi€ém nay, vi du, cac hop chét sau tr cac vi du didu ché thé hién
hiéu qua 1a 83% voi ty 1€ ap dung 1a 20 g/ha: 21.

Spodoptera frugiperda- Thit nghiém phun

Dung moi: 78,0 phén trong lugng axeton
1,5 phan trong luong dimetylformamit
Chét nhii hoa: alkylaryl polyglycol ete

Dé tao ra ché phém thich hop chira hoat chét, 1 ph?m trong lugng hoat chét
duoc hoa tan vao cac phe‘?ln trong luong dung mdi xac dinh va dugc pha ché b.%mg nudc
chtta chét nhii héa ndng d6 1000 ppm cho t6i khi dat duge ndng d6 mong mudn. bé
tao ra cac ndng do thir nghiém khéc, ché pham nay duoc pha lodng véi nude chira chit
nhil hoa.

Céc dia chira 14 ngd (Zea mays) dugc phun ché phdm chira hoat chét & ndng 46
mong mudn va sau khi 1am khd, ngai sdu xanh (Spodoptera frugiperda) dugc dua vao.

Sau thoi gian 7 ngdy, hi€u qua tinh theo % dugc xac dinh. 100% c6 nghia la,
toan bd ngai da bi tiéu diét; 0% c6 nghia 14, khong c6 ngai nao bi tiéu diét.

Trong thir nghiém nay, vi dy, cac hop chét sau tir cac vi du diéu ché thé hién
hiéu qua 1a 100% véi ty 1€ ap dung la 500 g/ha: 8, 13, 16, 17, 19, 22, 24, 25, 26, 30,
36, 46, 48, 53, 55, 56,59, 71, 75, 77, 83, 84, 85.
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Trong thr nghiém nay, vi du, cac hop chét sau tir cac vi du diéu ché thé hién
hiéu qua 1a 83% vdai ty 1€ ap dung 1a 500 g/ha: 15, 81.

Trong thr nghiém nay, vi du, cac hop chét sau tir cac vi du didu ché thé hién
hiéu qua 12 100% vd&i ty 1€ ap dung la 100 g/ha: 6, 21, 28.

Trong thr nghiém nay, vi du, cac hop chit sau tir cac vi du diéu ché thé hién
hiéu qua 1a 83% vdi ty 1€ ap dung la 100 g/ha: 9.

Myzus persicae — thit nghiém phun

Dung moi: 78 phan trong lugng axeton
1,5 phén trong luong dimetylformamit
Chét nhii hoa: alkylaryl polyglycol ete
Dé tao ra ché phim thich hop chita hoat chét, 1 phan trong luong hoat chit
duoc hoa tan vao cac phﬁn trong luong dung mdi xac dinh va dugc pha ché béng nudc
chtta chét nhii héa ndng d6 1000 ppm cho téi khi dat duge ndng d6 mong mudn. bé

tao ra cac ndng do thir nghiém khéc, ché phdm nay duoc pha loéng véi nude chira chét
nhii hda.

Céc dfa 14 cai bép Trung Qudc (Brassica pekinensis) da duoc gy nhiém rép
dao xanh (Myzus persicae) & tAt ca cac giai doan dugc phun béng ché pham chira hoat

chat ¢ nong d6 mong mudn.

Sau thoi gian 6 ngdy, hiéu qua tinh theo % dugc xac dinh. 100% c6 nghia la tat

ca céc con rép da bi tidu diét; 0% c6 nghia 13 khéng con rép nao bi tiéu diét.

Trong thir nghiém nay, vi du, cic hop chit sau tir cac vi du diéu ché thé hién
hiéu qua 12 100% véi ty 1€ ap dung la 500 g/ha: 8, 14, 16, 18, 32, 50, 56.

Trong thir nghi€m nay, vi du, cac hop chét sau tir cac vi du didu ché thé hién
hiéu qua 1a 90% véi ty 1& ap dung 1a 500 g/ha: 2, 3, 4, 5, 10, 12, 15, 17, 19, 23, 29, 30,
33, 35, 40, 42, 49, 52, 53, 55, 72, 73, 81, 83.

Trong thir nghiém nay, vi du, céc hop chét sau tir cac vi du didu ché thé hién
hiéu qua 12 90% vdéi ty 1€ ap dung la 20 g/ha: 39.

Tetranychus urticae — Thir nghiém phun, khang OP

Dung moi: 78,0 phin trong luong axeton
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1,5 phe‘in trong lugng 1a dimetylformamit
Chét nhii héa:  alkylaryl polyglycol ete

b8 tao ra ché phém thich hop chtra hoat chét, 1 phﬁn trong luong hoat chét
duoc hoa tan vao cac phéan trong luong dung méi xac dinh va duge pha ché bang nudc
chira chit nhii héa ndng d6 1000 ppm cho téi khi dat dugc ndng d6 mong mudn. Dé
tao ra cac nong do thir nghiém khac, ché phidm nay dugc pha lodng véi nude chira chit
nhil hoa.

Céac dia chtra 14 dau (Phaseolus vulgaris) dugc gy nhiém bing mat nhén do
nha kinh (Tetranychus urticae) & tat ca moi giai doan dugc phun ché phdm chira hoat

chat & nong d6 mong muon.

Sau thoi gian 6 ngay, hiéu qua tinh theo % dugc xac dinh. 100% c6 nghia la,

toan bé mat nhén da bi tiéu diét; 0% cb nghia 1a, khong c6 mat nhén nao bi ti€u diét.

Trong thr nghiém nay, vi du, cidc hop chét sau tir cac vi du diéu ché thé hién
hiéu qua 1a 90% véi ty 1€ ap dung la 500 g/ha: 5, 33, 40, 49, 80.

Trong thit nghiém nay, vi du, cac hop chét sau tr cac vi du diéu ché thé hién
hiéu qua 12 90% véi ty 1¢ ap dung la 100 g/ha: 78, 79.

Boophilus microplus — Thit nghiém ti€ém
Dung mbi: dimetyl sulphoxit

Pé tao ra ché phém thich hgp chtra hoat chét, 10 mg hoat chét duoc trdn véi 0,5

ml dung moéi, va thé dic nay dugc pha lodng bang dung moi dén ndng d6 mong muén.

1 pl dung dich hoat chit duoc tiém vao trong bung ctia 5 con tich gia suc cai
trudong thanh hat cang mau (Boophilus microplus). Cac con vét nay duoc chuyén vao

trong cac dia va giit trong phong co kiém soat khi hau.

Hiéu qua dugc danh gia sau thoi gian 7 ngay bang cach cho dé tring c6 kha
ning sinh san. Cac trimg ma khong rd rang vé su hitu thu dugc bao quan trong ngan
duge kiém soét khi hdu cho t6i khi 4u tring no sau thoi gian khoang 42 ngay. Hiéu
qua 100% c6 nghia 12 khdng c6 con tich nao d¢ tring hiru thy bét ky; 0% cb nghia 13,

tAt ca cac trang déu 14 hitu thy.

Trong thir nghiém nay, vi du, cac hop chét sau tir phﬁn vi du diéu ché thé hién

hiéu qua 100% v&i ty 1€ ap dung 20 pg/dong vat: 17.
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Trong thir nghiém nay, vi du, cac hop chét sau tir phan vi du diéu ché thé hién

hiéu qua 95% vdi ty 1€ ap dung 20 png/dong vat: 8, 30.

Trong thir nghiém nay, vi du, cdc hop chét sau tir phin vi du diéu ché thé hién
hiéu qua 90% vdéi ty 1€ ap dung 20 pg/dong vat: 5, 36, 59.

Trong thtr nghiém nay, vi du, cac hop chét sau tr phan vi du diéu ché thé hién
hiéu qua 80% vdi ty 1€ ap dung 20 pg/dong vat: 22, 24, 25, 33.

Thtr nghiém véi Lucilia cuprina
Dung moi: dimetyl sulphoxit

Pé tao ra ché phém thich hop chtra hoat chét, 10 mg hoat chit duoc tron vai 0,5
ml dimetyl sulphoxit, va san phim ¢6 dugc pha lodng bing nude t6i ndng d6 mong

muon.

Khoang 20 4u tring L1 cla rudi hut mau ctru chau Uc (Lucilia cuprina) duge
chuyén vao trong binh thit nghiém chira thit ngya c&t nho va ché pham chira hoat chit

& nong d mong muon.

Sau 2 ngdy, xac dinh % bi chét. 100% c6 nghia 13, toan b au tring da bi tiéu

diét; 0% co6 nghia la, khong co6 4u trung nao bi tiéu diét.

Trong tht nghiém nay, vi du, céc hop chét sau tir cac vi du bao ché thé hién
hiéu qua 13 100% véi ty 1€ 4p dung 1a 100 ppm: 2, 3, 4, 6, 8, 10, 11, 13, 14, 17, 18, 19,
20, 22, 23, 24, 25, 26, 28, 30, 35, 36, 53, 59.

Trong thit nghiém nay, vi du, céc hop chét sau tr cac vi du bao ché thé hién

hiéu qua 1a 95% vai ty 1€ ap dung 1a 100 ppm: 60.

Trong thir nghiém nay, vi du, cac hop chit sau tir cac vi du bao ché thé hién

hiéu qua 1a 90% vdi ty 1¢ 4p dung la 100 ppm: 1.
Ctenocephalides felis - thit nghiém ubng
Dung moi: dimetyl sulphoxit

Pé tao ra ché phém thich hop chira hoat chét, 10 mg hoat cht duoc trdn véi 0,5
ml dimety! sulphoxit. Tién hanh pha lodng bang mau gia stic da xt ly bang xitrat dé

thu dugc ndng d6 mong muon.
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Khoang 20 bo chét méo chua dugc cho an (Ctenocephalides felis) dugc dat vao
trong mdt khoang nho ma khoang nay duoc ddy kin ¢ dinh va day béng gac. Mot cot
hinh tru bﬁng kim loai ma day cua n6 dugce day kin béng mang parafilm dugc dat 1én
trén khoang néu trén. Cot tru nay chira mau/ché phém chtta hoat chét, c6 thé duoc bo

chét hut qua mang parafilm.

Sau 2 ngdy, xac dinh % bj chét. 100% c6 nghia la, tit ca sd bo chét da bi tiéu

diét; 0% c6 nghia 13, khéng c6 bo chét nao bi tiéu diét.

Trong thir nghiém nay, vi du, cac hop chét sau tir cac vi du bao ché thé hién
hiéu qua 1a 100% véi ty 1& 4p dung 1a 100 ppm: 2, 3, 4, 11, 14, 18, 19, 22, 25, 33, 35,
36, 53, 59, 60.

Trong thir nghiém nay, vi dy, cac hop chét sau tir cac vi du bao ché thé hién
hiéu qua 1a 98% voi ty 1€ ap dung 1a 100 ppm: 1, 17, 28.

Trong thir nghiém nay, vi du, cac hop chit sau tir céc vi du bao ché thé hién
hiéu qua 13 95% vdi ty 1€ ap dung 1a 100 ppm: 6, 8, 27.

Trong thir nghiém nay, vi du, cac hop chét sau tir cac vi du bao ché thé hién

hiéu qua 1a 80% voi ty 1¢ ap dung 1a 100 ppm: 13.
Thir nghiém véi rudi nha Musca domestica
Dung mdi: dimetyl sulphoxit

D4 tao ra ché phérn thich hop chtra hoat chét, 10 mg hoat chit duoc trdn véi 0,5
ml dimetyl sulphoxit, va san phdm c6 dugc pha loding bing nudc t6i ndéng d6 mong

muon.

Céc binh chira bot bién duoc xir Iy bang dung dich dudng va ché phim chira
hoat chét & néng d6 mong mudn dugce nap 10 con rudi hut mau ngua truéng thanh

(Musca domestica).

Sau 2 ngiy, xéc dinh % sé con bi chét. 100% c6 nghia 13, toan bé rudi da bj tiéu

diét; 0% c6 nghia la, khong c6 rudi ndo bi tiéu diét.

Trong thr nghiém nay, vi du, cac hop chét sau tir cac vi du bao ché thé hién
hiéu qua 13 100% v&i ty 1& ap dung la 100 ppm: 8, 13, 19.

Trong thtt nghiém nay, vi du, cac hop chét sau tir cac vi du bao ché thé hién

hiéu qua 1a 95% véi ty 1& ap dung 1a 100 ppm: 59.
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Trong thir nghiém nay, vi du, cac hop chit sau tir céc vi du bao ché thé hién
hiéu qua 1a 90% vdai ty 1€ ap dung 1a 100 ppm: 26.

Trong thir nghiém nay, vi du, cac hop chét sau tr céc vi du bao ché thé hién

hiéu qua 1a 85% véi ty 1€ ap dung 1a 100 ppm: 36.

Trong thr nghiém nay, vi du, cac hop chét sau tir cac vi du bao ché thé hién
hiéu qua 1a 80% véi ty 1§ ap dung 1a 100 ppm: 22, 24.

Trong thir nghiém nay, vi du, cac hop chét sau tir cac vi du bao ché thé hién

hiéu qua 1a 100% véi ty 16 ap dung la 20 ppm: 18.

Trong thir nghiém nay, vi du, céc hop chét sau tr cac vi du bao ché thé hién

hiéu qua 1a 85% vai ty 1¢ 4p dung 1a 20 ppm: 17.
Ctenocephalides felis - thir nghiém tiép xuc in vitro véi bo chét méo trudng thanh

Déi vé6i 16p phii clia cac 6ng thir nghiém, 9 mg hoat chit truée tién dugc hoa
tan trong 1ml axeton p.a. va sau d6 duogc pha lodng t6i ndéng d6 mong mubn bing
axeton p.a. Lugng 250 ul dung dich dugc phan bb ddng déu 1én cac thanh bén trong va
day cua 6ng thir nghiém thé tich 25 ml bang cach xoay va lic trén may lic qu§ dao
(quay lic véi tde d6 30 vong/phat trong thdi gian 2 gid). V&i 900 ppm dung dich hoat
chit va dién tich bé mit bén trong 44,7cm?, dat duge sy phan bd déng déu nhét dinh,
lidu luong dua trén dién tich Spg/cm?,

Sau khi dung m6i da dugc lam bay hoi, 5 dén 10 bo chét méo truéng thanh
(Ctenocephalides felis) dugc dua vao cac bng, day kin bang nép nhua cé duc 18 va
duogc u o vi tri nam ngang & nhiét dd phong va & do 4m moi truong. Hidu qua dugc xé4c
dinh sau thoi gian 48 gio. V& diém nay, cac 6ng thir nghiém dugc dé thang dimg va bo
chét duoc ha guc xuéng day 6ng. Nhitng bo chét ma ndm bét dong & day hodc di
chuyén theo kiéu khong diéu phdi duge coi 1a bi chét hodc gan chét.

Mot chit thé hién hiéu qua chéng lai Ctenocephalides felis t6t néu it nhat dat
duogc hiéu qua 80% trong thir nghiém nay véi ty 1¢ dp dung Sug/cm?® Hiéu qua 100%
c6 nghia 13, toan bd bo chét bi chét hoac gén chét. Hiéu qua 0% c6 nghia 1a, khong c6
bo chét nao bi tdn thuong.

Trong thir nghiém nay, vi du, cac hop chét sau tir phin vi du diéu ché thé hién
hiéu qua 100% véi ty 1€ 4p dung 5 pg/em? (= 500 g/ha): 8, 11, 14, 17, 18, 33.
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Rhipicephalus sanguineus - thir nghiém tiép xtic in vitro véi tich chd nau truéng thanh

Déi voi 16p phi cia céc dng thir nghiém, 9 mg hoat chét trude tién duge hoa
tan trong 1ml axeton p.a. va sau d6 dugc pha lodng t&i ndng d6 mong mudn bing
axeton p.a. Lugng 250 pl dung dich dugc phéan bd ddng déu 1én cac thanh bén trong va
day cta 6ng thir nghiém thé tich 25 ml biang cach xoay va lic trén may lac qu§ dao
(quay lic voi tbe do 30 vong/phut trong thoi gian 2 gio). Vi 900 ppm dung dich hoat
chit va dién tich bé mit bén trong 44,7cm?, dat duge su phin bd déng déu nhét dinh,

liéu luong dua trén dién tich Spg/cm?.

Sau khi dung mdéi di dugc lam bay hoi, 5 dén 10 con tich ché truéng thanh
(Rhipicephalus sanguineus) dugc dua vao céc ng, day kin bang nép nhya c6 duc 16 va
duoc 0 & vi tri ndm ngang trong bong tdi & nhiét d6 trong phong va & do 4m mbi
trudng. Sau thoi gian 48 gid, hidu qua dugce x4c dinh. V& diém nay, nhimg con tich bi
ha guc xubng day bng va duogc U trén tAm ham néng & nhiét do 45-50°C trong thoi
gian khong 1au hon 5 phut. Nhitng con tich ma nim bit dong trén diy hoic di chuyén
theo kiéu khong diéu phéi khién cho ching khéng c6 kha ning chi dong tranh nhiét

néng bang cach leo 1én phia trén duogc coi 1a bi chét hodc gin chét.

Mbt chét thé hién hoat tinh chdng lai Rhipicephalus sanguineus t6t néu trong
thir nghiém nay dat dugc hiéu qua it nhét 80% véi ty 1& 4p dung Spg/cm? Hiéu qua
100% c6 nghia 13, toan bd tich bi chét hozc hép hbi. Hiéu qua 0% c6 nghia 13, khong
c6 tich ndo bi t6n thuong.

Trong thr nghiém nay, vi du, cac hop chét sau tir phan vi du didu ché thé hién
hiéu qua 100% v&i ty 1€ ap dung 5 pg/cm? (= 500 g/ha): 17.

Thir nghi€ém v6i tuyén tring nét sung (Meloidogyne incognita)
Dung moi: 125,0 ph?m trong luong axeton

Dé tao ra ché phim chira hoat chét phu hop, 1 phan trong lugng hoat chat duoc
trdn v&i luong dung moi di dinh, va thé dic nay dugc pha lodng bang nudc téi ndng

d6 mong muon.

Céc chiu dugc db cat, dung dich hoat chit, huyén phu chira trt’xng/éu trung cta
tuyén tring ndt sung (Meloidogyne incognita) va hat rau diép. Hat rau diép nay mam

va cac cdy phat trién. Cac not san phét trién & ré.
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Sau 14 ngay, xac dinh % hi¢u qua diét tuyén tring do viéc hinh thanh céc nbt
san. 100% c6 nghia 13 khong phat hién duge nét sdn ndo; 0% c6 nghia 1a sb nét san &

thuc vat duoc xu ly tuong Gng voi mAu dbi chig khoéng duoc xtr ly.

Trong thir nghiém nay, vi du, cic hop chét sau tir cac vi du bao ché thé hién
hiéu qua 1a 100% véi ty 1¢ ap dung 1a 20 ppm: 14, 81.

Myzus persicae — thtr nghiém phun

Dung moi: 7 phan trong lwong 1a dimetylformamit
Chét nhii héa: alkylaryl polyglycol ete

Dé tao ra ché phim thich hgp chira hoat chét, 1 phan trong lwong hoat chét
dugc hoa tan vao cac ph?ln trong lugng dung moi xac dinh va dugc pha ché bé"lng nudc
chira chit nhii héa néng d6 1000 ppm cho t6i khi dat dugc ndng d6 mong mubn. Dé
tao ra cac ndng do thir nghiém khéc, ché phim nay duoc pha lodng véi nude chira chat
nhii héa. Néu cin bb sung mubi amoni va/hodc chét ting thim, mdi chét nay are each

duoc bd sung véi ndng ¢ 1000ppm vao dung dich ché pham.

Cay 6t chudng (Capsicum annuum) dugc lam nhiém rép dao xanh (Myzus
persicae) & muc nang duge xu ly bang cach phun bing ché phim chira hoat chét vai

nong do mong muodn.

Sau 6 ngay, xac dinh % sb rép bi chét. 100% c6 nghia 13, toan bd sb rép da bi

tiéu diét; 0% c6 nghia 13, khdng c6 con rép nao bi tieu diét.

Trong thr nghiém nay, vi du, cac hop chét sau tir cac vi du bao ché thé hién
hiéu qua 1a 100% véi ty 1€ 4p dung 1a 100 ppm: 11.

Trong thtt nghiém nay, vi du, cdc hop chétA sau tir cac vi du bao ché thé hién

hiéu qua 1a 95% voi ty 1€ p dung 1a 100 ppm: 1.

Spodoptera frugiperda- Thit nghiém phun

Dung moi: 7 phan trong luong 1a dimetylformamit
Chét nhii héa: alkylaryl polyglycol ete

D& tao ra ché phim thich hop chtra hoat chét, 1 phan trong lugng hoat chat
duoc hoa tan vao céac phé”m trong lugng dung mdi xac dinh va duge pha ché b.;ing nudc
chita chat nhii héa ndng dd 1000 ppm cho t6i khi dat duge ndng d6 mong mudn. Dé
tao ra cac ndng do thir nghiém khac, ché phim nay dugc pha lodng véi nudce chira chit
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nhil héa. Néu can bod sung mudi amoni va/hodc chat ting tham, moi chat nay dugc bo

sung v6i ndng d6 1000ppm vao dung dich ché pham.

Cac la cay bong (Gossypium hirsutum) dugc phun ché phdm chira hoat chét &

ndng d6 mong mudn va ngai sdu xanh (Spodoptera frugiperda) dugc dua vo.

Sau 7 ngay, xac dinh % sb con bi chét. 100% c6 nghia la, toan bo sb con ngai

da bi tiéu diét; 0% co6 nghia la, khong c6 con ngai nao bi ti€u diét.

Trong thr nghiém nay, vi du, cac hop chét sau tir cac vi du bao ché thé hién
hiéu qua la 100% vai ty 1€ ap dung 1a 100 ppm: 14, 32.
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YEU CAU BAO HQ
1. Hop chéat c¢6 cong thire (I)
3 /R1
3 4 (A )h=S8
R A N
q N g
= A A= 2b
@

trong do
Al 1anito,
A2 1a-N-RS,
A3 laoxy,
A*  1a=C-H,

R!  1a metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl hodc tert-butyl,
R?* 13 hydro

R?  1a mot trong cac goc sau:

=2
los]
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TN ) \s/Cl
<7 0 =

R?> 1a flometyl, diflometyl, triflometyl, floetyl, difloetyl, trifloetyl,
tetrafloetyl hodc pentafloetyl,

R’  1a metyl, etyl hodc isopropyl, va
n la 2.

2. Hop chét c6 cong thirc (1) theo diém 1, trong d6

Al 1a nito,
A?  1a-N-R3,
A3 1aoxy,
A*  1a=C-H,

R?*  1a hydro,

R? 13 mdt trong sO cac gdc saw:

zm
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s a s ) \S/ )
< 1 =X

nla?2,

R! 14 etyl,

R? 1a triflometyl hodc pentafloetyl, va
R 1a metyl.

3. Ché phim hoa néng chira mét hozc nhiéu hop chét ¢6 cong thirc (I) theo diém 1 va

mot hodc nhiéu chit don va/hodic chét hoat dong bé mat.

4. Ché phidm héa néng theo diém 3, trong d6 ché pham nay con chira thém hoat chét
héa néng khac.

5. Phwong phap khéng nhdam muc dich tri liéu dé phong trir dong vat gdy hai, trong d6
mdt hodc nhiéu dong vat gay hai dugc chon tir nhém gém cOn trung, ve bét, giun san,
giun tron va dong vat than mém, phuong phap niy bao gdém budc cho hop chit cé
cong thire (I) theo diém 1 hodc ché phdm héa néng chira hop chét nay tic déng 1én mot

hodc nhiu dong vat gdy hai va/hoic méi trudong sdng cia chiing.

6. San phdm chira hop chit c6 cong thirc (I) theo diém 1 hoic ché phdm hoa nong chira
hop chit nay dé phong trir ddng vt gy hai.

7. Hop chit c6 cong thirc (I) theo diém 2, trong d6
R? 1a pentafloetyl, va
R 1a metyl.
8. Hop chét c6 cong thirc (I) theo diém 7, trong dé:
R? 1a:

N

7 \N/*'

F

9. Hop chét c6 cong thire (I) theo diém 1, trong d6:
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R! 13 etyl,
R? 1a triflometyl, va
R’ 1a metyl.

10. Phuong phéap khong nhim muc dich tri liéu dé phong trir dong vat gdy hai, trong
d6 mot hodc nhiéu dong vat gay hai dugc chon tir nhom gém con trung, ve bét, giun
san, giun tron va dong vat thAn mém, phwong phap nay bao gém bude cho hop chét ¢6
cong thire (I) theo diém 8 hodc ché phdm hoa ndéng chira hop chit nay tac dong 1én mot
hozc nhidu dong vat gy hai va/hodc mdi trudng sdng ciia chung.

11. Phuong phép khong nhdm muc dich tri liéu dé phong trir dong vat gy hai, trong
d6 mot hodc nhiéu dong vat gay hai dugc chon tir nhom gém con trung, ve bét, giun
san, giun tron va dong vat than mém, phuong phap nay bao gém bude cho hop chit c¢6
cong thire (I) theo diém 9 hodc ché phdm héa ndng chira hop chét nay tac dong 1én mot

hodc nhieu dong vat gy hai va/hodc moi truong song cua ching.
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