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va A, R!, m, X!, X'a XIb X2 R2 RS, qvatla nhu duoc xac dinh trong phan mo ta.

Sang ché ciing dé cap dén ché pham chira hop chét co cong thirc 1 va phuong phap
phong trir loai gay hai khong xwong song bao gdm viée cho loai gay hai khong xuong song
nay hodc moi truong cua no tiép xuc v6i lwgng hiru hiéu vé mit sinh hoc cua hop chét hodc
ché pham theo sang ché.
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Linh vire k§ thuit dwoc dé cap

Sang ché dé cap dén cac hop chit azol hai vong duge thé nhit dinh, N-
oxit, mudi ctia né va cic ché phdm chtra chung thich hop dé dung trong linh vuc
noéng nghi€p va phi ndng nghiép, va phuong phép sir dung ching dé phong trir
c4c loai gay hai khong xuong song nhu dong vat chan khop trong ca méi trudng
noéng nghiép 1n mdi trudng phi ndng nghiép.

Tinh trang ky thuit ciia sang ché

Pé dat dugc nang sudt thu hoach cao thi viéc phong trir cac loai gy hai
khong xuong song 1a diéu vo cing quan trong. Thiét hai do cac loai gy hai
khong xwong séng gy ra dbi véi cdy trong dang sinh truéng va néng san trong
qué trinh bao quéan c6 thé 1am giam dang ké ning suit va do d6 dan dén viéc [am
tang chi phi cho nguoi ti€u dung. Vi€c phong trir cac loai gdy hai khong xuong
song trong 14m nghiép, cdy trdng trong nha kinh, ciy canh, vudn wom, luong
thuc trong qué trinh bao quan va cac san pham soi, gia sac, dd gia dung, 16p dét
mat, cac san pham go va trong cham soc strc khoe cong ddng va tha y ciing 13
rat quan trong. Nh1eu san pham dap tng dugc cac muc dich nay hién ¢6 ban trén
thi truong, nhung van can c¢6 cac hop chit méi c6 hiéu qua hon, gia thanh thap

hon, do doc thap hon, an toan hon v6i méi truong hodc c6 cac vi tri tdc ddng
khéc nhau.

Ban chit ky thuét ciia sang ché

Sang ché dé xuét hop chat c6 cong thic 1 (bao gom tat ca cac chét dong
phan di hinh va chét déng phan 1ap thé), N-oxit, va mubi ciia no, va ché pham
chira chting va sir dung chung dé phong trir cac loai gay hai khong xuong song:
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A la CH, CR’ hogc N;

R! ddc 1ap la halogen, xyano, nitro, C—C, alkyl, C;—C,4 haloalkyl, C;—C4
alkoxy, C,;—C,4 haloalkoxy, C,—C, alkylthio hodc C,—C,4 haloalkylthio;

m br?mg 0, 1, 2 hodc 3;

X' 1a C(R**)(R3D), S(0)y, C(=0) hoic C(=S);

X' 1a C(R™)(R3Y);

X' 1a C(R*)(R3D), S(0),, C(=0) hoidc C(=S);

mdi X doc 1ap 1a C(R**)(R3D), O, S(0)y, C(=0) hoic C(=S);

q bang 1 hoic 2;

t béng 0 hodc 1; :

R2 13 C(=Z)R4, C(=Z)NROR7 hoic LQ2; hoic C,—C, alkylduoc thé bing
C(=Z)R4 hoic C(=Z)NRR’, va tury ¥ duogc thé tiép bang 1én t6i 3 RY;

mdi R3a va R3b doc 1ap 12 H, halogen, xyano hoic nitro; hodc C,—Cg alkyl,
C,—Cs alkenyl hoic C,—Cy alkynyl, mdi nhém nay khong duoc thé
hoic duoc thé bang it nhit mot R*;

R4 13 H; hoic C;—Cs alkyl, C;—C¢ xycloalkyl, C,—Cs alkenyl, C,—Cs
alkynyl, C;—Cs alkoxy, C;—Cq haloalkoxy hodc C;-Cs xycloalkoxy,
mdi nhém nay khéng duogc thé hodc duoc thé bang it nhit mot R*;
hodc C(O)OR%, C(O)NRR'® hodc C(O)R?;

L 13 C(=Z), SO hoic lién két truc tiép;

mdi Z doc 1ap 12 O, S hoac NR10;

RS 13 H, halogen, xyano, nitro, C,—C,4 alkyl, Cs~Cs xycloalkyl, C,—C,
haloalkyl, C—C, alkoxy hodc C;—C,4 haloalkoxy;

R® 14 H, NR"R', ORY, C=NRIORIL C(O)OR*, C(O)NR"R
C<O)R22 S(O)HR23 hoge Q% hodc C,—Cs alkyl, Cs~Cs xycloalkyl,
C,—Cs alkenyl hodc C,—Cs alkynyl, moi nhom nay khong dugc thé
hoic dugc thé bang it nhat mot R¥;

R’ 12 H hodc Q% hodc C;—Cs alkyl, C;—Cg xycloalkyl, C,—Cs alkenyl hodc
C,—Cy alkynyl, mdi nhém nay khong dugc thé hoic dugc thé bang it
nhéit mot R*; hodc

R® va R’ cling véi nguyén tir nito ma ching gin vio tao ra vong c6 3 dén
10 canh chira cac thanh vién vong dugc chon tir nguyén tr cacbon va
1én t6i 2 nguyén tr khac loai doc 14p duge chon tir mdt nguyén tir
oxy, mdt nguyén t& luu huynh, va 1én t6i 2 nguyén tr nito, trong do
1é€n t6i 2 thanh vién vong chira nguyén tir cacbon ddc 1ap dugc chon
ttt C(=0) va C(=S) va thanh vién vong chira nguyén tir luu huynh
dugce chon tir S, S(O) hodc S(O)y, vong nay khong dugc thé hoic
duoc thé bang 1én t6i 4 R*; hoidc

R® va R’ cling 13 =S(0),R'"*R" hoic =S(=NR*’)R"*R"’;

mdi R* doc 1ap 13 halogen, xyano, nitro, hydroxy, C,—Cs alkyl, C;—Cs
haloalkyl, C3—C¢ xycloalkyl, C,—C¢ alkoxy, C;—C¢ haloalkoxy, C;—Cs
xycloalkoxy, C(=NRIORI1 C(O)OR*, C(O)NR"R', OC(O)R?%,
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NR*R*®, NR*'C(0)R*, C(O)R%, S(0),R%, Si(R*™);, OSi(R*®); hoic
Q%

mdi R ddc lap 1a halogen, xyano, hydroxy, C;—Cq alkyl, C;—Cg haloalkyl,
C3—C¢ xycloalkyl, C;—Cy¢ alkoxy, C;—C¢ haloalkoxy, C;—Cq
xycloalkoxy, C(=NRIORIL C(O)OR?, OC(O)R*®, NR¥R*,
NR*C(0)R*, C(O)R* hoic Q%

mdi R" doc 1ap 1a OR', S(0),R" hoac NHR';

mdi R'" doc 14p 1a H; hodc C,—Cy alkyl, C;—Cy xycloalkyl, C,—Cs alkenyl -
hodc C,—Cs alkynyl, mdi nhém nay khong duoc thé hodc dugc thé
béng it nhat mét R*; hoic C,;—C¢ alkoxy, C,—C¢ haloalkoxy, C;—Cg
xycloalkoxy, C(O)OR21 C(O)NRPR', C(O)R*;

mdi R doc lap 1a C—Cy4 alkyl, C~Cs xycloalkyl, C;—C, haloalkyl
C(O)R22, S(0),R" hoic Q2;

mdi R" doc 1ap 1a C,—C, alkyl hoic C;—C, haloalkyl;

R' 1a C-C4 alkyl, C;-Cs xycloalkyl, C;—C, haloalkyl, C(O)R** hojc
C(O)OR21 hoic phenyl, khéng dugc thé hoic dugce thé bang it nhit
mdt phan tir thé doc 14p duge chon tir nhém bao gém halogen, xyano,
nitro, C;—C, alkyl, C;—C¢ xycloalkyl, C,—C,4 haloalkyl, C—C, alkoxy
va C;—C4 haloalkoxy;

R I3 H, NR'™R!® OR!, C( NR'9RI1, C(0)OR?, C(O)NR'**R®*
C(O)R22 S(O)nR23 hogc Q" hogc C,—Cs alkyl, C3-Cg xycloalkyl,
C,—Cs alkenyl hodc C,—C¢ alkynyl, mo6i nhém nay khéng dugce thé
hodc dugc the bang it nhit mot R*;

R' 14 H hodc Q° hoic Ci—Cs alkyl, C3—C6 xycloalkyl, C,—Cq alkenyl hodc
C,—C¢ alkynyl, moi nhom nay khong dugc thé hodc duoc thé bang it
nhét mét R*; hodc

R" vaR'® cing Vé’i nguyén tr nito ma ching gin vio tao ra vong c6 3 dén
10 canh chira c4c thanh vién vong dugc chon tir nguyén tir cacbon va
lén t61 2 nguyén tir khac loai doc 14p duge chon tr mot nguyén tir
oxy, mQt nguyén tir luu huynh, va Ién t6i 2 nguyén tir nito, trong do
1€n t61 2 thanh vién vong chtrta nguyén tir cacbon doc lap dugc chon
tu C(=0) va C(=S) va thanh vién vong chtra nguyén t luu huynh
dugc chon tir S, S(O) hodc S(O)p, vong nay khong dugce thé hoic
duoc thé bang 1én t6i 4 R; hoic

RS va RS cung la S(O)pngR19 hodc =S(=NR*R'*R"’;

mdi R™* doc 1ap 1a H, C—Cs alkyl, C,—C, haloalkyl, C(O)R*’ hoic
S(0)2R27; hoic phenyl hodc nhan thom di vong c6 5 hodc 6 canh,
mdi nhém nay khong duoc thé hoic dugc thé bang it nhit mét phin
tr thé doc 18p dugc chon tir nhém bao gém halogen, xyano, nitro,
C—C, alkyl, C3—C4 xycloalkyl, C;—C4 haloalkyl, C;—C, alkoxy va
C1—C4 haloalkoxy;

mdi R doc 1ap 14 H, C,—Cg alkyl hodc C,—C, haloalkyl; hodc

R'** va R cing véi nguyén tir nito ma ching gin vao tao ra vong c6 3.
dén 7 canh chua cac thanh vién vong duoc chon tir nguyén tir cacbon
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va lén t6i 2 nguyén tir khéac loai doc 1ap dugc chon tir mot nguyén tu
oxy, mot nguyén tr luu huynh, va 1€n t61 2 nguyén tr nito, trong do
l1én té1 2 thanh vién vong chira nguyén tr cacbon doc 1dp dugc chon
tr C(=0) va C(=S) va thanh vién vong chtra nguyén tir luu huynh
dugc chon tu S, S(O) hodc S(O)p, vong nay khong dugce thé hoic
duoc thé béng it nhat mot ph?m ttr thé doc 18p dugce chon tir nhém bao
gém halogen, xyano, nitro, C;—C, alkyl, C;—C¢ xycloalkyl, C,—C4
haloalkyl, C;—C, alkoxy va C;—C,4 haloalkoxy;

R 1a C—C, alkyl, C3—C4 xycloalkyl hodc C—C,4 haloalkyl; hodc phenyl,
khong dugc thé hoic duoc thé béng it nhat mot phén ttr thé doc lap
duoc chon tr nhém bao gém halogen, xyano, nitro, C;—C, alkyl,
C3—C¢ xycloalkyl, C,—C; haloalkyl, C,—C, alkoxy va C;—C4
haloalkoxy;

mdi R'® doc 1ap 13 C,—C, alkyl hodic C,;—C,4 haloalkyl; hodc phenyl, khong
duoc thé hodc duoc thé béng it nhat mot phén tir thé doc 13p dugc
chon tr nhém bao g61n halogen, xyano, nitro, C—C,4 alkyl, C3—C;q
xycloalkyl, C,—C4 haloalkyl, C,—C, alkoxy va C,—C, haloalkoxy;

mdi R" doc 1ap 1a C,—C4 alkyl hodc C,—C, haloalkyl; hodc phenyl, khong
duoc thé hodc dugc thé béng it nhit mot ph?m tir thé doc 1ap dugc
chon tir nhém bao gém halogen, xyano, nitro, C—C, alkyl, C;—Cs
xycloalkyl, C,—C, haloalkyl, C,—C, alkoxy va C;—C,4 haloalkoxy;
hodc

R'® va R" cung véi ciing v6i nguyén tir luu huynh ma ching gin vao tao ra
vong;

R?° 1a H, xyano, C;—Cy alkyl, C;—C4 haloalkyl hoic C(O)R**; hoic phenyl,
khong dugc thé hodc dugc thé bang it nhit mot phan tir thé doc lap
dugc chon tir nhém bao gébm halogen, xyano, nitro, C;—Cy alkyl,
C3—C¢ xycloalkyl, C,—C,; haloalkyl, C—C; alkoxy va C—C,
haloalkoxy;

mdi R*! doc 1ap 1a C,—Cy alkyl, C;—C,4 haloalkyl, C;—Cs xycloalkyl hoic
C3—C¢ haloxycloalkyl; hodc phenyl, khong dugc thé hodc duogc thé
bang it nhat mot phan tir thé doc 1ap duge chon tir nhém bao gdm
halogen, xyano, nitro, C—C4; alkyl, C;—Cs xycloalkyl, C—C,
haloalkyl, C—C, alkoxy va C;—C4 haloalkoxy;

mdi R** ddc 1ap 1a C,—Cy alkyl, C,—C4 haloalkyl, Cs~Cg xycloalkyl, C5—Cs
haloxycloalkyl, C;—C¢ alkoxy, C,—C¢ haloalkoxy, C3~Cs xycloalkoxy
hodc NR*R*; hoic phenyl, khong dugc thé hoic dugc thé bang it
nhit mét phan tir thé doc 14p dugc chon tir nhém bao gébm halogen,
xyano, nitro, C;—C, alkyl, C;—Cg¢ xycloalkyl, C,—C, haloalkyl, C,—C4
alkoxy va C,—C, haloalkoxy;

mdi R* doc 1ap 1a C,—C, alkyl, C,—C, haloalkyl, C;~Cs xycloalkyl, C;—Cs
haloxycloalkyl, C5—Cs xycloalkylalkyl hodc Cy—Ce
haloxycloalkylalkyl; hodc phenyl, khong dugc thé hoic dugc thé bang
it nhat mot phan tir thé doc 1ap duoce chon tir nhém bao gdm halogen,
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xyano, nitro, C;—Cy alkyl, Cs—Cs xycloalkyl, C;—C4 haloalkyl, C,—C4
alkoxy va C;—C, haloalkoxy;

m61 R* doc lap 1a C,—C, alkyl;

mdi R* doc lap 1a H, C,—C4 alkyl, C,—C4 haloalkyl Ci—C4 alkoxy hoac
C1—C4 haloalkoxy; hodc phenyl, khong dugc thé hodc dugc thé bang
it nhat mot phan ttr thé doc 1ap duoc chon tir nhom bao gorn halogen,
xyano, nitro, C;—C, alkyl, C;—C¢ xycloalkyl, C,—C,4 haloalkyl, C;—C,4
alkoxy va C;—C,4 haloalkoxy;

mdi R* doc 1ap 1a C,—C, alkyl hodc Ci— C, haloalkyl; hodc _phenyl, khong
dugc thé hodc duge the bing it nhat mot phan tir thé doc lap duoc
chon tir nhom bao gdém halogen, xyano, nitro, C;—C,4 alkyl, C3—Cg
xycloalkyl, C;—C; haloalkyl, C,—C4 alkoxy va C,;—C,4 haloalkoxy;
hodc

R* va R?® doc lap cung voi nguyén tir nito ma chiing gin vio tao ra vong
¢6 3 dén 7 canh chira cac thanh vién vong duogc chon tUr nguyén tit
cacbon va 1én téi 2 nguyén tr khac loai doc lap duoc chon tr mot
nguyén tir oxy, mot nguyén tir luu huynh, va 1én téi 2 nguyén tr nito,
trong d6 1én tGi 2 thanh vién vong chira nguyén tir cacbon doc lap
duoc chon tir C(=0) va C(=S) va thanh vién vong chira nguyén tr luu
huynh dugc chon tir S, S(O) hoac S(O)p, vong nay khong duge thé

hodc dugc thé bang it nhat mét phan ttr thé doc lap dugc chon tu
nhém bao gém halogen, xyano, nitro, C;—Cy alkyl, C3~Cs xycloalkyl,
C,—C4 haloalkyl, C,—C, alkoxy va C—C4 haloalkoxy;

mdi R*” doc 1ap 1a C,—Cs alkyl, C,—Cg haloalkyl, C;~Cs alkoxy, C;—Cs
haloalkoxy hodc NR29R30 hodc phenyl hodc nhén thom di vong c6
5 hodc 6 canh, mdi nhom nay khong dugc thé hodc dugc thé bang it
nhit mot phan tr thé doc 1ap duge chon tir nhém bao gb6m halogen,
xyano, nitro, C;—C, alkyl, C;—C¢ xycloalkyl, C;—C, haloalkyl, C,—C,4
alkoxy va C—C, haloalkoxy;

m61 R2 ® doc 1ap 1a C,—Cg alkyl, C;—Cy xycloalkyl hodc phenyl;

mdi R* doc 1ap 1a H hodc Q% hodc C—Cs alkyl, C3—Ce xycloalkyl, C,—Ce
alkenyl hogc C,—Cs alkynyl, mo6i nhém nay khong dugc thé hoic
dugc thé bang it nhat mot phan tir thé doc 1ap duogc chon tir nhém bao
gbm halogen, xyano, nitro, C,—C, alkyl, C5~Cs xycloalkyl, C;—C,
haloalkyl, C;—C, alkoxy va C,—C, haloalkoxy;

mdi R*® doc 1ap 12 H hodc Q% hodc Cl—C6 alkyl, C3—Cg¢ xycloalkyl, CZ—C6
alkenyl hodc C,—Cs alkynyl, moi nhom nay khong dugc thé hoic
dugc thé bang it nhét mot phan ttr thé doc 1ap duoc chon tir nhém bao
gdm halogen, xyano, nitro, C,—C, alkyl, C;~C4 xycloalkyl, C;~C4 -
haloalkyl, C;—C, alkoxy va C;—C4 haloalkoxy, hodc

R” va R* cing v6i nguyén tir nito ma ching gin vao tao ra vong c6 3 dén
10 canh chira cac thanh vién vong dugce chon tir nguyén tir cacbon va
1én t61 2 nguyén tir khac loai doc 1ap duoc chon tir mot nguyén tur
oxy, mOt nguyén tr luu huynh, va lén t6i 2 nguyén tr nito, trong do
1én t6i 2 thanh vién vong chita nguyén tir cacbon ddc ldp duoc chon
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tt C(=0) va C(=S) va thanh vién vong chtra nguyén ti luu huynh
duge chon tir S, S(O) hoic S(0O)), vong nay khong duge thé hoic
duoc thé br?mg lén to1 4 phén tr thé doc 1ap duogc chon tir nhém bao
gém halogen, xyano, nitro, C;—C, alkyl, Cs—C4 xycloalkyl, C;—C4
haloalkyl, C;—C4 alkoxy va C,—C,4 haloalkoxy;

mdi Q* doc 1ap 1a phenyl, nhan thom di vong c6 5 hodc 6 canh hodc nhan
khéng thom di vong ¢ 3 dén 6 canh, mdi nhin nay chira cac thanh
vién vong dugc chon tir nguyén tir cacbon va lén t6i 2 nguyén tir khac
loai doc l1ap dugc chon tr mdt nguyén tr oxy, mot nguyén t& luu
huynh, va 1én téi 2 nguyén t nito, trong do 1€n téi 2 thanh vién vong
chra nguyén tir cacbon doc lap dugc chon tor C(=0) va C(=S) va
thanh vién vong chira nguyén tir luu huynh dugc chon tr S, S(O) hodc
S(0)), mdi vong nay khong dugc thé hodc dugc thé bang it nhit mot
phr?m te thé doc 1ap dugc chon tr nhém bao gé)m halogen, xyano,
nitro, C,—C, alkyl, C3—Cg4 xycloalkyl, C;—C,4 haloalkyl, C,—C, alkoxy
va C—C,4 haloalkoxy;

mdi n doc lap béng 0, 1 hoac 2; va

p bang 1 hoic 2.

Sang ché ciing d& xuit ché pham chira hop chét c6 cong thic 1, N-oxit
hodc mudi cta nd, va it nhit mot thanh phin b sung dugc chon tir nhom bao
gdm chét hoat dong bé mit, chét pha lodng dang ran va chat pha loing dang
16ng. Theo mot phuong 4n, sing ché ciing dé xuét ché phdm phong trir loai gay
hai khong xuong song chira hop chét c6 cong thie 1, N-oxit hodc mudi ctia n6
va {t nhat mot thanh phan bd sung dugc chon tir nhom bao gom chét hoat dong
bé mit, chat pha lodng dang ran va chit pha loang dang long, ché phdm nay con
chira it nhat moét hop chét hoac chit c6 hoat tinh sinh hoc bd sung.

Séang ché con dé xuét ché pham dang phun ding dé phong trir loai gy hai
khong xuong sdng chira hop chét co cong thirc 1, N-oxit hodc mubi cta no, hodc
ché phdm néu trén, va chit ddy. Sang ché ciing de xuét ché phim mdi dé phong
trir loai gay hai khong xuong séng chira hop chét ¢6 cong thirc 1, N-oxit hodc
mudi ctia n6, hoic ché pham duoc mo ta trong cac phuong an néu trén, mot hodc
nhiéu thire an, tuyy chat dan dy, va tuy y chét gift am.

Sang ché con dé xuit dung cu bay ding dé phong trir loai gy hai khong
xuong sdng chira ché pham mdi ndy va hop pht hop dé chira ché pham mbi nay,
trong d6 hop nay co it nhit mét ctra c6 kich thude nhit dinh dé cho phép loai gay
hai khong xuong song di qua sao cho loai gdy hai khong xuong sdng nay c6 thé
tiép can dugc v6i ché pham mdi nay tir dia diém bén ngoai hop, va trong d6 hop
nay con phu hop dé dugc dat trong hodc gan khu vuc hoat dong da biét hodc khu
vuc hoat dong tiém nang cua loai gay hai khong xuong sdng.

Sang ché dé xuat phuong phap phong trir loai gdy hai khong xuong séng
bao gdm viéc cho loai gdy hai khong xuong séng nay hodc mdi truong xung
quanh né tiép xuc v6i luong hitu hiéu vé mét sinh hoc cia hop chat c¢6 cong thirc
1, N-oxit hodc mubi cta nd (vi dy, ché phidm dugc dé cap trong ban mo ta nay).
Sang ché cling d& xuét phuong phap phong trir loai gdy hai khong xuong song,
trong d6 loai gdy hai khong xuong song hodc mdi truong xung quanh né dugc
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cho tiép xuc véi lugng hitu hiéu vé mat sinh hoc cua hop chét co cong thuc 1, N-
oxit hodc mudi cia no va it nhit mot thanh phén bd sung dugc chon tir nhém bao
gdm chét hoat dong bé mit, chat pha loing dang ran va chit pha lodng dang
16ng, ché pham nay con chia it nhit mot hop chit hodc chit co hoat tinh sinh
hoc bd sung.

Sang ché cling dé xuét phuong phdp bdo vé hat khoi loai gay hai khong
xuong séng bao gdbm budc cho hat nay tiép xuc voi luong hitu hiéu vé& mit sinh
hoc ctia hop chét c¢6 cong thire 1, N-oxit hodc mudi ctia né (vi du, dusi dang ché
phim duogc @& cép trong ban mo ta nay). Sang ché ciing dé xuét hat dugc xir 1y.
Sang ché con dé xuat phuong phap bao vé dong vat khoi loai gay hai ky sinh
tring khong xuong sdng bao gdm viéc cho dong vat ding lugng hitu hiéu c6 tac
dung diét ky sinh trung cia hop chét c6 cong thirc 1, N-oxit hodc mubi ciia no,
(vi dy, dudi dang ché phdm dugc dé cép trong ban md ta ndy).

Sang ché ciing mo ta viéc sir dung hop chét c6 cong thire 1, N-oxit hodc
mudi cua né, (vi du, duéi dang ché pham duge de cap trong ban md ta nay) dé
bao v€ dong vat khoi loai gy hai khong xuong sbng.

Sang ché ciing de xuét phuong phap lam tang stc sdng cua cdy trong bao
gdm budc cho cdy trong, hat ma tir d6 cay trong ndy dugce sinh truéng hodc Vi tri
(vi dy, mdi truong sinh truong) cia cay trdng, tiép xtic voi lugng hiru hiéu vé
mit sinh hoc cta hop chét ¢6 cong thic 1 (vi du, duéi dang ché pham duoc dé
clp trong ban mo ta nay).

MO ta chi tiét sang ché

Trong ban md ta nay, cac thudt ngix "bao gbm, "chira", "cé", "khac biét &
- chd" hodc cac bién thé bit ky cia ching, dugce du dinh dé bao ham dbi tuong,
ndi dung khong mang tinh loai trir trong gioi han bat ky dugc biéu thi mot cach
rd rang. Vi duy, ché pham hdn hop, quy trinh ho#c phuong phap bao gbm cac
phan ttr thi no khong nhét thiét chi gi6i han & cac phan tr ndy ma c6 thé bao gdbm
cac yéu tb khac dugce liét ké rd rang hodc vén co d6i v6i cac ché phdm, hdn hop,
quy trinh hodc phuong phap nhu vay.

Cum tir “chira” khong bao gdm cac yéu to bugc hodc thanh phan bét ky
khoéng dugc néu cu thé. Néu ndm trong yéu cau bio ho thi cum tir ndy sé& gioi
han yéu cdu bao hd & cac chat ngoai cac chét dugc néu ngoai trur cac tap chét
thuong li€én quan den n6. Néu cum tir “chira” xuét hién trong ménh dé ctia phan
ndi dung trong yéu cau bao hg, chir khong phai xuat hién sau phan mé dau, thi
né chi gidi han yéu to néu trong ménh dé dé; cac yéu td khac khong bi loai trir
hoan toan khoi yéu cau bao ho.

Cum tur “y& co ban chira” dugc sir dung dé x4c dinh ché pham hogc phuong
phép bao gom cac chit, cac budce, cac ddu hiéu, cac thanh phan hogc cac yeéu t,
ngoai cac chét, cac budc, cac d4u hiéu, cac thanh phan hoic cac yéu té duoc dé
cap trong ban mo ta, voi diu kién cac chit, cac budc, cac ddu hiéu, cac thanh
phén hoic cac yéu td bd sung nay khong gy anh hudng nh1eu den cac dic diém
ddc trung co ban va méi cia d6i tuong sang ché. Thuat ngit “y& co ban chia” &
mirc d6 gifta “bao gdm” va “chira”.

Khi Nguoi ndp don xé4c dinh sang ché hodc mdt phan ctia n6 bang thuat
ngit ¢6 két m& nhu “bao gdm™, cin phai hiéu ring (trir khi c6 quy dinh khéc)
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phin mo ta ciing 1a d& mo ta cac phuong an sang ché bang cach sir dung cac
thuat ngt “vé co ban chtra” hodc “chira”.

Ngoai ra, trir khi c6 quy dinh khéc, "hodc” dugc dung dé chi sy bao ham va
khong phai la loai trir. Vi du, didu kién “A hodc B” thoad man mdt trudng hop
trong s6 cac truong hop bat ky trong cic truong hop sau: A ding (hodc c6 mit)
va B sai (hodc khong c6 mit), A sai (hodc khong c6 mit) va B dung (hodc ¢o
mit), va cd A va B déu dung (hodc ¢ mit).

Hon nita, cdc mao tir khong xdc dinh "mot" ding trude phan tir hodc
thanh phan theo sang ché duoc du dinh ding dé chi mot cach khong gi6i han
mot so trudng hop (e 1 bién) cua phan tir hodc thanh phan nay. Vi vay "mot"
phai dugc hiéu 12 bao ham mot hodc it nhit mét, va dang tir s6 it cua phan tir
hoac thanh phan nay ciing bao ham ca s nhiéu trir khi s6 ndy c6 nghia rd rang Ia
sd it.

Trong ban mo ta nay, thuat nglr "loai gy hai khong xuong séng" bao gém
cac loai gay hai la dong vat chan khé6p, dong vét chén bung va giun tron gy anh
hudéng vé méat kinh té. Thuat nglt "dong vat chan khop" bao gbm cdn trung, bét,
nhén, bo cap, rét, dong vat nh1eu chan, rép tron va loai chéan ret Thuat ngit
"dong vat chén bung" bao gom ¢ sén, sén va cac loai thugc Bo bc can (nhom
Mit cudng) khac. Thuét ngit "giun tron" bao gdm tat ca cac sinh vat sdng thudc
bd Giun tron Phylum. Thuét ngir “giun tron” bao gdm tat ca cac loai giun san
nhu giun hinh tim, va giun tron dn thuc vat (Nematoda), san 14 (Tematoda),
Acanthocephala, va san xo mit (Cestoda).

Trong ban md ta nay, "phong tru loai gay hai khong xuong song ’ nghia la
viée trc ché sy phat tr1en cla loai gy hai khong xuong song (bao gom ty 16 chét,
1am giam déng ké sy tiép nhan thirc dn va/hoic pha v& qua trinh giao cau; va cac
biéu hién lién quan dugc x4c dinh mot cach tuong tu.

Thuat ngt "néng nghi¢p” dugce dung d& chi viéc san xuét cdy trong trén
canh ddng dung lam luwong thuc va sgi va bao gbm qua trinh sinh trudng cia
ngo, diu twong va céc cdy ho dau khac, lda, ngli coc (vi du, lta my, yén mach,
lia mach, lta mach den, gao, ngo), cac loai rau 14y 14 (vi duy, rau dlep, cai bap, va
cac cay trong bao canh khac), cac loai rau lay qua (vi duy, ca chua, ho tiéu, ca, cai
bép va bau bi), khoai tdy, khoai tdy ngot, nho, bong, cic cdy an qua (vi du, tao,
qua hét cing va cam quyt), qua nhé (triing c4, anh dao) va cay trdng dic san
khac (vi du, cdy cai dau, cdy huéng duong, oliu).

Thuét ngir it "phi néng nghiép” duoc ding d& chi céc cay trong khac ngoai
cdy trong trén canh ddng nhu cay trdng trong vuon (vi dy, nha kinh, vudn wom
hodic ciy canh khong dugc tréng ngoai canh ddng), cic cong trinh nha &, nong
nghi€p, thwong mai va va cac khu cong nghiép, 16p dat mat (vi dy, trang trai
trong o, san gon, nha &, khu vui choi giai tri, v.v.), cac san pham gd, san phdm
béo quan, cac ing dung trong quan ly nong lam nghiép va rau qud, chdm séc strc
khoe cong ddng (tirc 1a con ngudi) va tha y (te la dong vat nudi trong nha nhu
dong vat canh, gia sic va gia cam, cac dong vat chua thudn ho4 nhu dong vat
hoang da).

Thuat ngir “strc song cla cay trong” ding @& chi téc do sinh trudong hodc su
tich tu sinh khéi cia cdy trdng. “Ting stc séng” dung dé chi viéc ting su sinh
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truéng hodc su tich tu sinh khdi ciia ciy trdng so v6i cdy trong kiém chimg
khong duge xu ly. Thudt nglr “nang suft cay trdng” dung dé chi loi tic trén
nguyén liéu cay trdng, Ve ca chit luong 14n s6 luong, thu duoc sau khi thu hoach
ciy trong. “tang nang sudt cdy trdng” dung dé chi viéc ting ning suit cay trong
50 v6i cay trong kiém chung khong duge xu ly.

Thuét ngit “luong hiru hiéu vé& mit sinh hoc” ding @& chi lugng hop chét
c6 hoat tinh sinh hoc (vi du, hop chét c6 cong thic 1) du dé tao ra hiéu qua sinh
hoc mong muon khi duoc dua vao (tire 13, duge cho tiép xtc vé6i) lodi gay hai
khéng xwong séng can phong trr hodc mdi trudng cua no, hodc 1én cay tréng,
hat ma tir do cdy trong sinh trudng, hodc vi tri cla cdy trong (vi du, méi trudng
- sinh truéng) dé bao vé cy trong tranh bi ton thuong do loai gy hai khong
xuong song gy ra hodc cho cac hiéu qua mong muon khéc (vi du, tdng sttc song
clia cdy trong).

Vi tri cta bién sb R! trong cu trac cia Cong thirc 1 duge mo ta boi hé
théng danh s dugc thé hién dudi day:

4

4<:/) (R)m

1

Puodng luon séng trong doan ciu trac thé hién diém gin két doan nay vai
phén con lai cua phan tir. Vi du, khi bién s Q trong Cong thirc 1 duge xéac dinh
1a Q-1, dudng lugn soéng chia ct lién két trong Q-1 c6 nghia 13 Q-1 dugc gin
Vo1 phan con lai cia cau trac cua Cong thirc 1 ¢ vi tri nay, nhu duogc thé hién
dudi day.

Trong cac phan mo ta néu trén, thudt ngir “alkyl”, dugc sir dung riéng biét
hoic trong cac tir két hop nhu “alkylthio” hozc “haloalkyl” bao gom alkyl mach
thang hodc mach nhanh nhu metyl, etyl, n-propyl, i-propyl, hodc cac chat dong
phéan butyl, pentyl hodc hexyl khac nhau. “Alkenyl” bao gom alken mach thang
hodc mach nhanh nhu etenyl, 1-propenyl, 2-propenyl, va cac chat déng phan
butenyl, pentenyl va hexenyl khac nhau. “Alkenyl” cling bao gb6m polyen nhu
1,2-propadienyl va 2,4-hexadienyl. “Alkynyl” bao gém alkyn mach thang hoic
mach nhanh nhu etynyl, 1-propynyl, 2-propynyl va cac chat dong phén butynyl,
pentynyl va hexynyl khac nhau. “Alkynyl” cling co thé bao gdm céc gdc chira
nhleu lién két ba nhu 2,5-hexadiynyl.

“Alkoxy” bao gdm, vi du, metoxy, etoxy, n-propyloxy, isopropyloxy va
cac chat ddng phan butoxy, pentoxy va hexyloxy khac nhau.

-10-



33454

“Alkylthio” bao gém céc gbc alkylthio mach thiang hoic mach nhanh nhu
metylthio, etylthio, va cac chit dong phan propylthio, butylthio, pentylthio va
hexylthio khéc nhau.

“Xycloalkyl” bao gdm, vi du, xyclopropyl, xyclobutyl, xyclopentyl va
xyclohexyl.

Thuét nglr “halogen”, khi dugc sir dung riéng biét hodc trong cac tur két
hop nhu “haloalkyl”, hodc khi dugc st dung trong phin mo ta nhu “alkyl dugc
thé bang halogen” bao gdm flo, clo, brom hoic iot. Ngoai ra, khi dugc st dung
trong cac tir két hop nhu “haloalkyl”, hodc khi duge st dung trong phan mo ta
nhu “alkyl duoc thé bang halogen” thi alkyl nay co thé dugc thé mot phan hoic
hoan toan bang nguyén tir halogen c6 thé 13 gidng nhau hodc khac nhau. Vi du
v& “haloalkyl” hodc “alkyl dugc thé bang halogen” bao gém F;C--, CICH,-,
CF3CH,;- y3 CF3CCl,-

Céic thuit ngt “haloxycloalkyl”, ‘“haloalkoxy”, ‘haloalkylthio”,
“haloalkenyl”, ‘“haloalkynyl”, ‘“haloalkenyloxy”, ‘haloalkylcarbonylamino”,
“haloalkylsulfonylamino”, “haloalkylsulfonyloxy”, “haloalkoxyalkyl”,
“haloalkylcarbonyloxy”, “haloalkylaminoalkyl” va cac thuét nglt tuong tu, duoc
xéc dinh theo phuong phap twong tu voi thudt ngir “haloalkyl”. Vi du vé&
“haloalkoxy” bao gom CF30-, CCI3CH0-, HCFpCH7CHO- va CF3CHO-.

Vi du vé& <“haloalkylthio” bao gdm CCl3S-, CF3S-, CCI3CHpS- va
ClCHzCH2CHzS—

Cac tu viét tit hoa hoc S(0) va S(=0) khi duoc st dung trong ban mo ta
nay 1a gbe sulfinyl. Cac tir viét tit hoa hoc SO9, S(O)z va S(=0)p khi dugc st

dung trong ban mé ta nay 1a gbc sulfonyl. Cac tur viét tit hoa hoc C(0) va C(=0)
khi duge st dung trong ban md ta nay 1a gbc cacbonyl. Céc tir viét tit hoa hoc
COp, C(0)O va C(=0)O khi dugc st dung trong ban mo tad nay la gbe

oxycacbonyl. “CHO” nghia la formyl.

Téng sb nguyén tir cacbon trong nhom thé dugc biéu thi bang tién t6 "Ci-
Cj", trong d6 i va j 1a cac s tir 1 dén 6. Vi du, C1-C4 alkylsulfonyl bao gdm
metylsulfonyl dén butyl Vi du, C;—C4 alkyl bao gébm metyl dén butyl; Cp

alkoxyalkyl bao gdm CH30CH-; C3 alkoxyalkyl bao gém, vi du,
CH3CH(OCH3) CH30CHCHp- hogc CH3CHpOCHj-; va C4 alkoxyalkyl
bao gdm cac chat dong phén khéc nhau ctiia nhom alkyl dugc thé bang nhom
alkoxy chura tbng bbén nguyén tir cacbon, vi dy, bao gom CH3CHyCHpCCHy-
va CH3CH>OCH»CH>-.

Khi hop chit dugc thé ‘péng ph?}n tir thé mang chi sé dudi biéu thi s6 phan
tir thé c6 thé vuot qua 1, phan tr thé nay (khi ching vuot qua 1) doc 1ap dugce
chon tir nhém cdc phén tir thé di xac dinh, vi du, (Rl)m, m bang 0, 1, 2 hoic 3.
Ngoai ra, khi chi s& duéi biéu thi mot khoang, vi du (R);_s, thi s6 phan tir thé c6
thé duoc chon tir cac s6 nguyén nim trong khoang va bao gdm ca i va j. Khi
nhom chtra phan tir thé co6 thé 1a hydro, vi du, R3 hodc R4, thi khi phdn tir thé
nay duogc liy dudi dang hydro, can phai hiéu rang phin tr nay 1a twong duong
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v6i nhém khong duge thé. Khi nhém bién s dugc thé hién duge gin két mot
cach tuy y voi mot vi tri, vi du (Rl)m trong d6 m c6 thé bang 0, thi nguyén tir
hydro c6 thé O vi tri nay ngay ca khi khong dugc d& cap trong phan xac dinh ctia
nhém bién s6. Khi néi ring mét hodc nhiéu vi tri trén nhom la “khong thé” hodc
“khéng dugc thé”, thi c6 nghia 13 nguyén tir hydro duoc gin dé mang hoéa tri tu
do bat ky.

Trir khi ¢6 quy dinh khac, “vong” hodc “hé vong” dudi dang thanh phéan
cuacongthucl(ﬁ1du phantuthe())lavongcaCbonhoacdlvong Thudt ngtr
“hé vong” dé chi hai hodc nhidu vong ngung ty. Cac thuat nglr “hé nhén hai
vong” va “hé nhan hai vong ngung tu” dé chi hé vong bao gém hai vong ngung
tu, ¢6 thé 1a “dugc ngung tu & vi tri ortho”, “hai vong duogc lién két cau ndi”
hodc “hai vong spiro”. “Hé nhan hai vong ngung tu & vi tri ortho” dé chi hé
vong, trong d6 hai vong thanh phan c¢6 chung hai nguyén tir lién ké. “Hé nhan
hai vong duoc lién két cdu ndi” dugc tao ra b::ing cach lién két mot ph?m cua mot
hodc nhidu nguyén tir v6i nhan vong khong lién ké cta vong. “Hé nhéan hai vong
spiro” dugc tao ra bang cach lién két mot phan cta hai hozic nhiéu nguyén tir vi
cung thanh vién vong cua vong. Thudt nglt “hé nhéan di hai vong ngung tu” dé
chi h¢ nhan hai vong ngu’ng tu, trong d6 it nhat mot nguyén tir vong khong phai
13 cacbon. Thuét ngit “thanh vién vong” dugc ding dé chi nguyén tir hoic gbc
khac (vi du, C(=0), C(=S), S(O) hoac S(O)y) tao thanh mach chinh cta vong
hodc hé vong.

Cac thudt nglt “nhan vong cacbon”, “vong cacbon” hodc “hé nhin vong
cacbon” dung dé chi vong hoic hé vong trong d6 cac nguyén tir tao ra khung
vong chi dugc chon tir nguyén tir cacbon. Cac thuat nglt “nhan di vong”, “di
vong” hodc “hé nhan di vong” dé chi vong hodc hé vong, trong do it nhit mét
nguyén tr tao thanh mach chinh cia vong khong phai 1a cacbon, vi du, nito, oxy
hodc Iuu huynh. Thong thuong, nhan di vong chira khong qué 4 nguyén tir nito,
khong qua 2 nguyén tr oxy va khong qué 2 nguyén tr luu huynh. Trur khi c6 quy
dinh khéac, nhan vong cacbon hodc nhan di vong cé thé 1a vong bio hoa hodc
chua bio hoa. “Béo hod” dugc ding dé chi vong c6 mach chinh chira nguyén tir
duoc lién két voi nhau bang cac lién két don; trir khi c6 quy dinh khéc, cac hoa
tri nguyén tir con lai dugc st dung bdi nguyén ti hydro. Tru khi ¢6 quy dinh
khac, “vong chua bio hoa” c6 thé 14 chua bio hoa mdt phan hodc chua bio hoa
hoan toan. Cum tir “vong chua bdo hoa hoan toan” nghia la nguyén tir vong,
trong d6 céc lién két gilta cac nguyén tir trong vong 13 lién két don hoic lién két
d6i theo ly thuyét lién két hoa tri va hon nita cic lién két giira cac nguyén tir
trong vong bao gdm nhiéu lién két doi c6 thé ma khéng co cac lién két doi dugc
tich Ity (tc la khong c6 C=C=C hodc C=C=N). Thuat ngit “vong chua bao hoa
mot phan dé chi vong bao gdm it nhit mot thanh vién vong dugc lién két véi
thanh vién vong lién ké qua lién két doi va 1am thich tmg tiém nang v& mat khai
niém mot s cac lién két doi khong tich tu gitta cdc nhan vong lién ké (tic 13 &
dang twong tmg chwa bio hod hoan toan cta né) 16n hon sd cic lién két doi c6
mit (tirc 13 & dang chua bdo hoa mét phan ciia né).
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Trir khi ¢6 quy dinh khéc, nhan di vong va hé nhan di vong c6 thé dugc
gin vao qua nguyén tir cacbon hodc nito sin cé bat ky bang cach thay thé
nguyén tir hydro bang nguyén tir cacbon hoic nito ny.

“Thom” dung dé chi mdi nguyén tir vong vé co ban 1 trong cling mit tinh
thé va c6 vudng goc quy dao p v6i mat tinh thé cia vong, va, trong d6 (4n +2) 7
dién tir, trong d6 n la s6 nguyén 16n hon khong, dugc di lién voi vong dé phu
hop v6i quy tac Hiickel. Thuat ngit “hé nhan thom” dé chi vong cacbon hoic hé
nhan di vong, trong d6 it nhit mot vong cia hé vong 13 thom. Néu nhén vong
cacbon chua bao hoa hoan toan thoa man quy tdc Hiickel, thi vong nay con dugc
goi 1a “nhan thom™ hoac “nhan vong cacbon thom”.

Thuét ngit “hé nhan vong cacbon thom” dé chi hé nhan vong cacbon, trong
d6 it nhat mot nhan cia hé vong 14 thom. Néu nhéan di vong chua bdo hoa hoan
toan théa mén quy tic Hiickel, thi vong ndy 13 con dugc goi 1a “vong di thom”
hoéc“nhéndivéngthonfiThuatng&“hénhéndivbngthonf’déchihénhﬁldi
vong, trong d6 it nhat mot nhan cta hé vong 13 thom. Thuét ngit “hé nhan khong
thom” dé chi vong cacbon hodc hé nhan di vong c6 thé 13 bdo hoa hoan toan,
cling nhu bdo hoa mot phin hodc chua bdo hoa hoan toan, véi diéu kién tit ca
cac vong trong hé vong déu khéng phai 13 thom. Thuét ngit “hé nhin vong
cacbon khong thom” dé chi nhan vong cacbon, Hongdotétcacacnhmnuong}m
vong déu khong phai 1a thom. Thuat ngt “h¢ nhén di vong khéng thom” dé chi
hé nhén di vong, trong d6 tht ca cac nhén trong hé vong déu khong phai 1a thom.

Thuét ngit “tuy v dugc thé” lién quan dén nhan di vong ding dé chi cac
nhém khong dugce thé hodc c6 it nhat mot phan tir thé khong c6 hydro khong 1am
triét tiéu hoat tinh sinh hoc da c6 cua chét tuong tu khong dugc thé. Khi dugc str
dung trong ban md ta nay, dinh nghia sau s€ dugc ap dung, trir khi c6 quy dinh
khac. Thudt ngir "tuy y dugc thé" duoc st dung hoan dbi voi cum tir “duge thé
hoic khong duge thé” hodc véi thuat ngir “(khong) dugc thé”. Trir khi ¢6 quy
dinh khéc, nhém tuy ¥ duoc thé ¢6 thé c6 phan tir thé & mdi vi tri thé ctia nhém,
va mdi thay thé nay 1a doc 1ap v6i nhau

Khi phén t thé 12 nhan di vong chira nito c6 5 hodc 6 canh, n6 co thé dugc
gin v6i phan con lai ¢6 cong thirc 1 qua nguyén tir cacbon hodc nito sin c6 bat
ky nguyén tir vong, trir khi ¢6 quy dinh khac trong ban mo ta. Nhu néu trén, Q2
c6 thé 1a (trong s6 nhiing cai khac) phenyl tuy y dugc thé bang mot hodc nhiéu
phan ttr thé dugc chon tir nhém phan tir the nhu dugc xac dinh trong phan Ban
chét k¥ thuat cta sang ché. Mot vi du vé phenyl tuy y dugc thé bang 1 dén 5
phin tir thé 13 vong duoc minh hoa dudi dang U-1 trong Bang thé hién 1, trong
do, vi du, R" 1a RX nhu dugc xac dinh trong ph?m Ban chét k¥ thuat cta sang ché
cho Q2 va r 1a mét s6 nguyén nam tir 0 dén 5.

Nhu néu trén, Q* ¢ thé 1a (khong ké nhing ci khac) nhan thom di vong
c¢d 5 hodc 6 canh, tuy yduoc thé bang mét hodc nhiéu phan tir thé dugc chon tir
nhém bao gom cac phan tir thé nhu duge x4c dinh trong phan Ban chét ky thuét
clia sang_ ché. Vi du vé vong di thom c6 5 hodc 6 canh tuy y duoc thé bang mot
hodc nhiéu phan ttr thé bao gom céc vong U-2 dén U-61 duoc minh hoa trong
Béng thé hién 1, trong d6 R” 12 phan tir thé bat ky nhu dugc xac dinh trong phan
Bén chét k¥ thudt cua sang ché cho Q2 va r 13 mot sé nguyén nam tir 0 dén 4,
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gi6i han boi s6 cdc vi tri sdn ¢6 trén mdi nhém U. Déi véi U-29, U-30, U-36, U-
37, U-38, U-39, U-40, U-41, U-42 Yé U-43 Chj c6 mot vi tri san qé, doi voi cac
nhém U nay r duoc gidi han & cac so nguyén bang 0 hodc 1, va r biang 0 c6 nghia

12 nhém U nay khéong duoc thé va hydro ¢6 mit & vi tri duoc chi ra béi (RV);.

-

3 RY),

U-32

Phén trinh bay 1

4 RY),
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C6 rét nhiéu phuong phap tong hop dé dugc biét trong linh vuc nay dé c6
thé didu ché nhan di vong thom; dé xem xét k§ hon, xem bd tdm tap
Comprehensive Heterocyclic Chemistry, A. R. Katritzky and C. W. Rees editors-
in-chief, Pergamon Press, Oxford, 1984 va bd muoi hai tdp Comprehensive
Heterocyclic Chemistry II, A. R. Katritzky, C. W. Rees and E. F. V. Scriven

editors-in-chief, Pergamon Press, Oxford, 1996.

Hop chét theo sang ché c6 thé t6n tai dudi dang mot hodc nhleu chat dong
phan l4p thé. Chat dong phén lép the 14 c4c chit dong phan co cau trac g1ong
nhau nhung khéc nhau veé viéc sdp xep nguyén tir cia chung trong khong gian va
bao gom chit dong phan d6i anh, chit ddng phan khong dbi quang, chét dong
phén cis-trans (con goi la chit ddng phan di hinh) va chit ddng phan atropy.
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Chét dong phan atropy 13 két qua ciia viéc quay c6 han ché quanh cdc li€n két
don ma tai d6 hang rao quay la du lon dé cho phép tach cac chat dong phan.
Nguoi c6 hiéu biét trung binh trong linh vuc k§ thuat ny can hiéu rang mot chét
ddng phan 14p thé co thé hoat dong nhidu hon va/hodc ¢6 thé ¢6 céc tic dung co
lo1 khi dugce lam giau tuong d6i so v&i cac chét ddng phan 1ap thé khac hoic khi
duoc tach khéi cac chdt dong phan 1ap thé khac. Ngoai ra, nguoi c6 hidu biét
trung binh trong linh vuc k¥ thuat nay ciing biét cach dé tach, 1am giau, va/hodc
didu che mot cach c6 chon loc cac chat déng phan lap thé nay. Pé xem xét toan
dién vé tit ca cac khia canh cua chét dong phan lap thé, xem Ernest L. Eliel and
Samuel H. Wilen, Stereochemistry of Organic Hop chats, John Wiley & Sons,
1994.

Sang ché bao ham tht ca cac cht ddng phan lap thé, chit dong phén ciu
hinh va hon hop ctia chiing & tit ca cac ty 1é cling nhu c4c dang dong vi nhu hop
chét do to i héa.

Nguoi co hidu biét trung binh trong linh vuc k§ thuit nay can hiéu rang
khong phai tit ca cac di vong chira nito ¢6 thé tao thanh cac N-oxit vi nito can
mdt cip don 1& dé oxy hod thanh oxit; ngudi c6 hiéu biét trung binh trong linh
vuckythuatnaycanlneurangcacd;vongchuarnu)naycothetaothanhcacﬁﬁ
oxit. Ngudi c6 hiéu biét trong linh virc cling can hiéu réng cac amin béc ba cé
thé tao thanh N-oxit. CAc phuong phap tbng hop dé diéu ché cac N-oxit ciia cac
di vong va amin béc ba la da biét di v6i ngudi c6 hiéu biét trung binh trong linh
vuc k§ thuét ndy bao gdbm phuong phép oxy hoa di vong va amin bic ba bang
céac axit peroxy nhu axit peraxetic va 3-cloperbenzoic (MCPBA), hydro peroxit,
alkyl hydroperoxit nhu #-butyl hydroperoxit, natri perborat, va dioxiran nhu
dimetyldioxiran. Cdc phuong phap didu ché cac N-oxit nay dugc md ta rong rai
va xem xét trong tai li€u, vi du: T.L. Gilchrist in Comprehensive Organic
Synthesis, vol. 7, pp 748-750, S. V. Ley, Ed., Pergamon Press; M. Tisler va
B. Stanovnik in Comprehensive Heterocyclic Chemistry, vol. 3, pp 18-20,
A.J.Boulton va A.McKillop, Eds., Pergamon Press; M. R. Grimmett va
B.R. T. Keene in Advances in Heterocyclic Chemistry, vol. 43, pp 149-161,
A. R. Katritzky, Ed., Academic Press; M. Tisler va B. Stanovnik in Advances in
Heterocyclic Chemistry, vol. 9, pp 285-291, A. R. Katritzky va A. J. Boulton,
Eds., Academic Press; va G. W. H. Cheeseman va E. S. G. Werstiuk in Advances
in Heterocyclic Chemistry, vol. 22, pp390-392, A.R.Katritzky va
A. J. Boulton, Eds., Academic Press.

Nguoi co hwu biét trung binh trong linh vyc k¥ thudt nay ciing can hiéu
rang do trong mdi truong va trong cac diéu kién sinh 1y hoc, cac mudi ctia hop
chét hoa hoc o trang thai can bang véi cic dang khonglﬁu01tu0ng img cua
chung, cac mu01 c6 tinh hitu ich sinh hoc cua cac dang khong mudi. Do do, rat
nhiéu dang mubi cta hop chit c6 cong thirc 1 c6 thé ding dé phong trir loai gay
hai khong xuong sdng va cac loai ky sinh dong vat (tirc la cac loai thich hop dé
str dung trong bao vé stc khoe dong vat). Cac mudi ctia hop chét c6 cong thic 1
bao gdm cic mubi cong axit v&i céc axit vd co hodc hitu co nhu axit
bromhydric, axit clohydric, axit nitric, axit phosphoric, axit sulfuric, axit axetic,
axit butyric, axit fumaric, axit lactic, axit maleic, axit malonic, axit oxalic, axit
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propionic, axit salixylic, axit tartric, axit 4-toluensulfonic hodc axit valeric. Khi
hop chatco cong thuc 1 chtra gdc axit nhu axit carboxylic hodc phenol, mubi
cling bao gdm cac mubi dugc tao ra tr cdc bazo vo co hodc hiru co nhu pyridin,
trietylamin hodc amoniac, hodc amin, hydrit, hydroxit hodc cacbonat ctia natri,
kali, lithi, canxi, magie hodc bari. Do dd, sang che bao gdm hop chit duge chon
tir cac hop chét c6 cong thire 1, N-oxit va cac mudi thich hop cua chung.

Hop chét dugc chon tur hop chat c6 cong thuc 1, chét ddng phén 1ap thé,
chét hd bién, N-oxit, va muo1 clia n6, thuong ton tai & nh1eu hon mdt dang, va do
d6 cong thirc 1 bao gom tét ca cac dang két tinh va khong két tinh cta hop chét
c6 cong thirc 1. Dangkhongketﬁnhbaogonlcm:phuonganlachﬂnannhusap
Vagonlcungrﬁnrcacphuonganlachmﬂongrﬂnrdungchdnvachatnongchay
Dang két tinh bao gonlcac;phucng 4n vé co ban 13 dang tinh thé don va cac
phuong 4n 12 hdn hop chia chét da hinh (trc 1a cac dang tinh thé khac nhau).
Thuat ngt “dang da hinh” dugc ding dé chi dang két tinh cu thé ciia hop chat
hoa hoc ¢6 the két tinh & cac dang két tinh khac nhau, cac dang nay co su sap
xép va/hoic ciu dang khac nhau cua phén tr trong mang tinh thé. Mic du chit
da hinh c6 thé c6 thanh phan hoa hoc giéng nhau, ching cling ¢6 thé khac nhau
vé thanh phan do sy c6 mit hozc khong c6 mat cua nude ddng két tinh hodc cac
phén tir khac, c6 thé duoc lién két yéu hoic manh trong mang nay. Chét da hinh
c6 thé khac vé cac ddc tinh hoa hoc, vat ly va sinh hoc nhu hinh dang, ty trong,
d6 cng, mau sic, do on dinh héa hoc, diém néng chay, d6 4m, do nhay, tbe do
hoa tan va tinh sinh kha dung cua tinh thé. Nguoi c¢6 hiéu biét trung binh trong
lnﬁlvuckythuatnaycanlueurangchatdahnﬂlcualun)chatcocongthuc1 co
thé c6 céc tac dung co loi (vi du, thich hop dé didu ché cac ché phim hiru ich,
ddc tinh sinh hoc cai thién) so voi cac chét da hinh khac hodc hdn hop cta chét
da hinh cta cung hop chat c6 cong thuc 1. Viée didu ché va tach chét da hinh cu
thé ctia hop chét c6 cong thirc 1 co thé dat duoc biang cac phuong phép da biét
d6i v6i ngudi c6 hidu biét trung binh trong linh vuc k¥ thuat nay bao gom, vi du,
phucmg phép két tinh bang cach str dung cac dung moi va cac nhiét do da chon.
Dé xem xét toan dién vé chit da hinh, xem R. Hilfiker, Ed., Polymorphism In the
Pharmaceutical Industry, Wiley-VCH, Weinheim, 2006.

Céac phuong an theo sang ché nhu dugce mé ta trong phin Ban chét k§ thut
ctia sang ché bao gdbm cic phuong 4n dugc mo ta duoi déy. Trong cac phuong
én sau, "hop chét c6 cong thirc 17 bao gom xé4c dinh vé phén tir thé dugc chi rd
trong phan Ban chét k¥ thuét ctia sang ché trir khi dugce x4c dinh 18 hon trong
cac phuong an.

Phuong 4n 1. Hop chét c6 cong thic 1 trong d6 Q 1a Q-1.
Phuong 4n 2. Hop chit c¢6 cong thirc 1 trong d6 Q 1a Q-1 va X' 1a

C(R**)(R3D).

Phuong 4n 3. Hop chét c6 cong thirc 1 trong d6 Q 1a Q-1, X' 1a C(R**)(R3b),
va X* 1a C(R*)(R3D).

Phuong an 4. Hop chét c6 cong thirc 1 trong d6 Q 1a Q-1, X' 1a C(R**)(R3b),
X2 1a C(R*)(R3b), va Q1a 2.
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Phuong 4n 5. Hop chit ¢ cong thic 1 trong d6 Q 1a Q-1, X1 1a CHp, X2 1a
CHp,vaQla2.

Phuong 4n 6. Hop chét ¢ cong thie 1 trong d6 Q 1a Q-2.

Phuong 4n 7. Hop chit c6 cong thic 1 trong d6 Q 1a Q-2 va X" 1a
CR™)R3D).

Phuong 4n 8. Hop chit c6 coéng thic 1 trong d6 Q 1a Q-2, X" 14
C(R**)(R3b), va X? 1a C(R**)(R3b).

Phuong 4n 9. Hop chit c6 coéng thic 1 trong d6 Q 1a Q-2, X" 1a
CR™(R3b), X 1a C(R™)(R3Y), va t bang 1.

Phuong an 10. Hop chét ¢6 cong thic 1 trong d6 Q 1a Q-2, X
CHp, X2 1a CHy, va t bing 1.

Phuong 4n 11. Hop chét ¢6 cong thirc 1 hodc theo phuong én bét ky trong sb
cac phuong 4n 1-10 trong d6 A 1a CH, CRI hozc N, va Rl 13
halogen. )

Phuong an 12. Hop chat c6 cong thuc 1 hodc phuong én 11 trong d6 A 1a
CH, CF hoac N. )

Phuong én 12a. Hop chét theo phuong an 11 trong dé A 1a CF hodc N.

Phuong én 13. Hop chét theo phuong an 11 trong dé A 1a CH hodc CF.

Phuong an 14. Hop chat theo phuong én 11 trong d6 A 1a CH.

Phuong 4n 15. Hop chét theo phuong 4n 11 trong d6 A 1a N.
Phuong 4n 16. Hop chit c¢6 cong thirc 1 hodc theo phuong 4n bat ky trong sb

IALACH, ~/1b 13
Ty, X7 12

cac phuong 4n 1-10 trong d6 m bang 1, va Rl 1a C,—C, alkyl, C,—C,4
haloalkyl, C;—C, alkoxy hodc halogen.

Phuong 4n 17. Hop chét theo phwong 4n 16 trong d6 R! 13 CF3, OMe, Me,
hoic F.

Phuong an 18. Hop chét theo phuong 4n 17 trong d6 R! 1a CF3, OMe, Me,
hodc F, va & vi tri thir 4.

Phuong 4n 19. Hop chét theo phuong 4n 18 trong d6 Rl 1a CF3, va & vi tr
tha 4. ) ) ]

Phuong an 20. Hop chat c6 cong thtic 1 hoac theo phuong 4n bat ky trong s6
cac phuong an 1-10 trong d6 m bang 0.

Phuong 4n 21. Hop chét ¢6 cong thirc 1 hodc theo phuong én bét ky trong sb
cac phuong 4n 1-20 trong d6 mdi R3avaR3b1aH.

Phuong an 22. Hop chét ¢6 cong thirc 1 hoic theo phuong &n bét ky trong sd
cac phuong an 1-21 trong d6 R2 1a C(=2)R4.

Phuong 4n 22a. Hop chit ¢6 cong thiic 1 hodc theo phuong dn bét ky trong
s6 cac phuong an 1-21 trong d6 R2 1a C(=0)R4.

Phuong 4n 22b. Hop chit ¢6 cong thiic 1 hodc theo phuong dn bét ky trong
sd cac phuong 4n 1-21 trong d6 R2 12 C(=0)R4 va R4 1a C,—Cg alkyl
dugc thé bang S(0),R™.

Phuong an 23. Hop chét c6 cong thirc 1 hoic theo phuong an bét ky trong sd
cac phuong an 1-21 trong d6 R2 1a C(=Z)NROR.
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Phuong 4n 23a. Hop chét c6 cong thirc 1 hodc theo phuong 4n bét ky trong
s6 cac phuong 4n 1-21 trong d6 R2 1a C(=0)NROR.
Phuong 4n 23b. Hop chét c¢6 cong thie 1 hodc theo phuong an bét ky trong

s6 cac phuong an 1-21 trong d6 R2 13 C(=0)R4 hoic C(= =0)NROR7.
Phuong 4n 24. Hop chét ¢6 cong thiic 1 hodc theo phuong 4n bét ky trong sb

cac phuong an 1-21 trong dé RZ1aLQa.
Phuong 4n 24a. Hop chét c6 cong thire 1 hodc theo phuong dn bét ky trong

sb cac phuong 4n 1-21 trong d6 RZ2 13 LQa va L 1a lién két truc tiép.
Phuong 4n 24b. Hop chét c¢6 cong thirc 1 hodc theo phuong an bat ky trong

s6 cac phuong 4n 1-21 trong d6 R2 12 LQA, L 14 lién két tryc tiép, va

Q2 1a vong di thom c6 6 canh.
Phuong 4n 24c. Hop chét c6 cong thirc 1 hodc theo phuong an bét ky trong

s6 cac phuong 4n 1-21 trong d6 R2 12 LQa, L 14 lién két tryc tiép, va

Q2 1a vong di thom ¢6 6 canh c6 nguyén tir nito ¢ vi tri thir 2.

Cac phuong an theo sang ché, bao gbm cac phuong an 1 —24c néu trén
cling nhu céc phuong 4n bat ky khac dugc dé cép trong ban mo ta nay, c6 thé
duoc két hop theo cach bat ky, va phan md ta vé cac bién trong cac phuong an
nay khong nhiing dé cap dén  hop chit c6 cong thirc 1 ma con dé cap dén cac hop
chét ban dau va cac hop chét trung gian hitu ich dé dleu ché hop chat c6 cong
thire 1. Ngoai ra, cac phuong an theo sang ché, bao gom cac phuong an 1-24c
néu trén cling nhu cac phuong an khac bat ky duoc dé cép trong ban mo ta nay,
va t6 hop bat ky cia chiing, dé cap dén ché phdm va phwong phap theo séng ché.

T6 hop ctia cac phuong 4n 1-24¢ duge minh hoa bai:
Phuong 4n A. Hop chét c6 cong thtc 1 trong d6
AlaCH, CFvaN;va
m bang 0.

Phuong 4n B. Hop chit theo phuong 4n A trong d6

QlaQ-1. )
Phuong an C. Hop chat theo phuong 4n B trong do
X1 1a CHp;

X21aCHyp; va
Qla2. )
Phuong an D. Hop chat theo phuong 4n A trong do
QlaQ-2. )
Phuong an E. Hop chat theo phuong é4n D trong d6
x1Ala CH,.
X1b1a CHy;
X21aCHyp; va
tbang 1. )
Phuong 4n F. Hop chat theo phuong 4n C hodc phuong 4n E trong d6
R2 1a C(=0)R4 hoic C(=0)NROR7.
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Cac phuong an cu thé bao gdbm hop chét c6 cong thire 1 dugc chon tir nhém
bao gom (s0 hop chat dung dé chi cac Bang chi s6 A-B):

2,4,6,7-tetrahydro-N-metyl-2-(3-pyridinyl)-N-(2,2-dimetoxyetyl)-5 H-
pyrazolo[4,3-c]pyridin-5-carboxamit (hop chét 14);
2,4,6,7-tetrahydro-2-(3-pyridinyl)-N-(2,2,2-triflometyl)-5H-pyrazolo[4,3-
clpyridin-5-carboxamit (hop chét 15);
4,5,6,7-tetrahydro-2-(3-pyridinyl)-5-[2-(triflometyl)-4-pyridinyl]-2 H-
pyrazolo[4,3-c]pyridin (hop chét 20);
1-[2,4,6,7-tetrahydro-2-(3-pyridinyl)-5H-pyrazolo[4,3-c]pyridin-5-y1]-3-
[(2,2,2-trifloetyl)thio]-1-propanon (hop chit 22);
1-[2,4,6,7-tetrahydro-2-(3-pyridinyl)-5H-pyrazolo[4,3-c]pyridin-5-yl1]-3-
[(2,2,2-trifloetyl)sulfinyl]-1-propanon (hop chit 23);
2,4,6,7-tetrahydro-N-(3-metoxyxyclobutyl)-2-(3-pyridinyl)-5H-pyrazolo[4,3-
c]pyridin-5-carboxamit (hop chét 47);
4,5,6,7-tetrahydro-2-(3-pyridinyl)-5-(2-pyrazinyl)-2H-pyrazolo[4,3-c]pyridin
(hop chét 48);

2-0x0-2-[2,4,6,7-tetrahydro-2-(3-pyridinyl)-5H-pyrazolo[4,3- c]pyrldm 5-
yl]etyl N,N-dimetylcarbamat (hop chat 51); va
2,4,6,7-tetrahydro-B-oxo-2-(3-pyridinyl)-5H-pyrazolo[4,3-c]pyridin-5-
propanenitril (hop chét 54).

Tét hon 13 hop chét theo sang ché dugc dic trung boi su chuyén hoa thuin
loi vi/hodc kiéu ton du dt va c6 hoat tinh phong trir phd loai gdy hai khong
xuong séng trong néng nghiép va phi néng nghiép.

biéc biét luu y la cac phuong an cua sang ché vi 1y do phd phong trir loai
gay hai khong xuong sdng va ¥ nghia kinh té, bao vé cdy noéng nghiép khoi
thuong t6n do loai giy hai khoéng xuong séng gdy ra bang cach phong trr loai
gay hai khong Xuong song 1a. Hop chét theo sang ché dugc quan tim vi dic
diém hoan chuyen thudn loi cta chung hodc ndi hép trong cdy cling bao vé la
hodc cac phan khac ctia cay khong dugc tiép xtic truc tiép v6i hop chét co cong
thirc 1 hodc ché pham chtra hop chét nay.

Ciing luu ¥ 13 cac phuong 4n theo sang ché 13 ché phdm chira cac hop chét
nhu duoc mé ta trong phuong 4n bat ky trong s cac phuong an trude dé, ciing
nhu cac phuong an bat ky khac dugce dé cip trong ban md ta niy, va hdn hop bt
ky cta chung, va it nhat mot thanh phén bd sung dugc chon tir nhom bao gdm
chat hoat déng bé mit, chat pha lodng ran va chét pha lodng long, ché pham nay
tuy y con chira lugng hitu hi€u vé mét sinh hoc cta it nhat mot hop chéit hodc
chét c¢6 hoat tinh sinh hoc bd sung.

Tét hon 13, cac phuong an theo sang ché vé ché pham phong trir loai géy
hai khong xuong sdng chira hop chit theo phuong 4n bat ky trong s6 cac phuong
4n néu trén, ciing nhu cac phuong 4n khac bat ky dugc dé cép trong ban mo ta
nay, va td hop bt ky ctia chiing, va it nhit mot thanh phan bd sung dugc chon tir
nhém bao gbém chét hoat dong bé mat, chat pha lodng dang rén va chét pha lodng
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danglong,chéphén1naytuy31conchualtnhétnxﬁchéthoachoatchétshﬁlhoc
bd sung. Céc phuong an theo sang ché con bao gdbm phuong phap phong trr loai
gay hai khong xuong sdng bao gbém viée cho loai gy hai khong xuong séng nay
hodic mdi trudng cta né tiép xuc v6i lugng hitu hiéu v& mit sinh hoc cia hop
chit theo phuong an bét ky trong sé cac phuong 4n néu trén (vi dy, dudi dang
ché phdm duge d& cép trong ban md ta nay).

Cacphuongantheosangchecungbaogonlchephmntheophuonganlyn
ky trong s6 cac phuong an néu trén, ¢ dang ché phdm dang 1ong thdm vao dat.
Céac phuong éan theo sang ché con gom phuong phap phong trir loai gay hai
khongxuongsong,baogonlbuocchodathgxucv01chephanldanglongthmn
vao dit chra luong hitu hiéu vé mit sinh hoc cta hop chat ctia cac phuong 4n
bat ky trén day. :

Céac phuong én theo sang ché ciing bao gdm ché pham dang phun phong
uuloalgayhalkhongxuongsongchualugnghuulneu\@Inatmnhhoccuahop
chit theo phuong an bt ky trong so6 cac phuong an néu trén va chat khi ddy. Céc
phuong an theo sang ché con bao gdm ché pham moi dé phong trir loai gdy hai
khong xuong song chira luong hiru hi€u vé mét sinh hoc cia hop chét theo
phuong an bét ky trong s6 cac phuong 4n néu trén, mot hozc nhidu nguyén liéu
thirc an, tuy y chét dan du, va tuy v chét giit Am. Cac phuong an theo sang ché
cling bao gém dung cu phong trir loai géy hai khong xuong séng bao gdbm ché
pham mdi nay va hop phi hop dé chira ché phdm mbi nay, trong d6 hop ndy c6 it
nhat mot cira ¢6 kich thuéce nhét dinh dé cho phép loai gay hai khong xuong
song di qua sao cho loai gay hai khong xuong song nay c6 thé tiép can dugc voi
ché phdm mdi nay tir dia dlem bén ngoai hop, va trong do6 hop nay con phu hgp
dé duogc dit trong hodc gan khu vuc hoat dong di biét hodc khu vuc hoat dong
'Ucnlnangcualoa1gayhalkhongxuongsong

CacphuongantheosangcheuungbaogpnlphuongphmybwaVehatkh01
loai gy hai khong xuong song, bao gdm budc cho hat tiép xuc voi lugng hiru
hi€u vé mat sinh hoc cua hop chat theo phuong 4n bat ky trong s6 céc phuong 4n
néu trén.

Phuong 4n cta sang ché ciing bao gdm phuong phap bao v¢ dong vat khéi
10a1gay}m1kysnﬁlkhongxuongsong,bm)gonlbuocchodbngvatdungluong
hiru hiéu c6 tac dung diét ky sinh trung cta hop chit theo phuong 4an bat ky
trong s6 cac phuong an néu trén.

Phuong an cua sang ¢ ché ciing bao gdm phuong phap phong trir loai gy hai
khong xuong sbng, bao gom bude cho loai giy hai khong xuong sdng hozic mdi
truong xung quanh chung tiép xtic v6i lwong hitu hidu vé mit sinh hoc ctia hop
chatcocongthucl }JoxnlumCInuo1cuano(V1du dudi dang ché phdm duoc
dé cap trong ban mo ta nay), v6i diéu kién phuong phap niy khong phai 12
phuong phap diéu tri bénh cho ngudi hodc dong vat.

Sang ché ciing dé xuét phuong phép, trong d6 loai gdy hai khong xuong
song hogc mdi truong xung quanh ching dugc cho tiép xuc v0i lugng hitu hiéu
v& mit sinh hoc ctia hop chét ¢6 cong thire 1, N-oxit hodc mudi ctia né, va it nhat
mdt thanh phan b sung dugc chon tir nhom bao gdm chit hoat dong bé mit,
chit pha loing dang rin va chat pha loing dang léng, ché phim nay tuy y chia
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thém it nhit mot hop chit hodc chat c¢6 hoat tinh sinh hoc bd sung véi luong hitu
hiéu v& mit sinh hoc, v6i diéu kién phuong phap nay khong phai 1a phuong phap
diéu tri bénh cho ngudi hodc dong vat.

Hop chit c6 Cong thuc 1 co thé duoc didu ché bing mot hoic nhidu
phuong phap va cac bién thé sau ddy nhu dugc md ta trong cac So d6 1-3. Phan
x4c dinh vé cac phan tir thé trong hop chét c¢6 Cong thic 1-8 dudi ddy 13 nhu
duogc xé4c dinh trén ddy trong Ban chét k§ thudt cia sang ché, trir khi ¢6 quy dinh
khac. Hop chét c6 cac Cong thirc 1a—1f 13 cic nhém phu khac nhau cia hop chét
c6 Cong thirc 1, va tit ca cac phan tir thé c6 cac Cong thirc 1a—1f 13 nhu duge
xé4c dinh trén ddy cho Cong thuc 1. Cac tir viét tit sau duge st dung: THF la
tetrahydrofuran, DMF 1a N, N-dimetylformamit, NMP 1a N-metylpyrolidinon, Ac
13 axetat, MS 1a mesylat, Tf 1a triflat, va Nf la nonaflat.

Hop chit c6 cac Cong thirc 1c va 1d c6 thé duoc didu ché bang cach ngau
hop céc hop chét co cac Cong thirc 1a hodc 1b véi axit thich hop co6 Cong thire 2
hogc clorua axit co Cong thirc 3 nhu duoc thé hién trong So dd 1. Pé xem xét
cac phuong phap ngau hop nay, xem Chemical Society Reviews 2009, 38(2), cac
trang 606-631.

So db 1
A F
N = =A_®Dy ‘CA Lo
x! N )7 )7
\(Xz =/ { N/ ~ /
a ’ R*COOH (2)
a

hoac

RAC(0)CI (3)

—A (Rl)m —A (Rl)m
le ~ / {/y le ~ / {/y

Hop chit c6 cac Cong thirc 1e va 1f c6 thé dugce didu ché bang cach cho
hop chét c6 cac Cong thirc 1a hodc 1b phan tmg véi carbamyl clorua thich hop
cé Cong thirc 4 hodc isoxyanat c6 Cong thirc 5 nhu dugc thé hién trong So do 2
(vi du, xem J. Heterocyclic Chem. 2006, 43(3), cac trang 599-606).
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So dd 2
RONHC(O)CI (4)

H R’
\ 1
1/N — —C% (R )m
X N
/ //
\(XZ . =N \ N
la —_

hodc
5
{A ®p
. 7
\ N

RONCO (5)
6 la
R ~ /U\ ;e X
H I
1b 1f

Hop chét c6 Céng thirc 1 cling ¢o thé dugc didu ché bang phuong phép
dugc thé hién duéi dy trong So dd 3. Trong phuong phap nay, pyridin hodc
pyrimidin c6 Cong thirc 8 dugc xir ly bang hop chét c6 cong thirc 6 hodc 7 trong
didu kién ngdu hop qua trung gian kim loai dé tao ra hop chat c6 Cong thic 1.
Déi véi phuong phap dugc xtc tac bang rodi dai dién, xem Organic Letters
2013, 15(6), cac trang 1290-1293; for representative copper-catalyzed methods,
xem Applied Catalysis, A: General 2011, 403(1-2), cac trang 104-111; va
Journal of Molecular Catalysis A: Chemical 2006, 256(1-2), cac trang 256-260.

So d63
R? R’
\ _
Ve /
x! NH =A_®Dy,
=’ X /y
\(“x CON \  /
N 8
6 1
R’ X 12 Br, | ho&c B(OH),
R2 _xla
\N/ =
| NH
le ~ 7/
\(Xz N
t

7

Hop chét c6 Cong thire 1, va cac hop chét trung gian dugce sir dung dé diéu
ché hop chét c6 Cong thire 1, trong 46 Z 13 S ¢6 thé duoc diéu ché bang cach luu
huynh hoéa cac hop chét tuong tng trong do Z 1a O voi, vi du, chit phan tmg
Lawesson (CAS No. 19172-47-5), chét phan ung Belleau (CAS No. 88816-02-8)
hoidc P,Ss. Phan tmg Iuu huynh hoa thuong dugce thuc hién trong dung mdi nhu
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toluen, xylen hodc dioxan, vd & nhiét do ting nam trong khoang tir 80°C dén
diém sbi ctia dung mai nay.

Cén phai hiéu réng mdt s& chit phan Gmg va cac didu kién phan tng dugc
mo ta trén day dé diéu ché hop chét c6 cong thirc 1 c6 thé khong twong hop véi
mot s chirc ¢6 mit trong cic san pham trung gian. Trong cac truong hop nay,
viée dua trinh tu bao vé/khir bao vé hodc hoan chuyén nhém chirc vao quy trinh
téng hop s& gitip thu dugc cac san phim mong mubn. Viéc sir dung va lua chon
c4c nhom bao vé 1a d& dang déi voi ngudi c6 hibu biét trong linh vuc tdng hop
héa hoc (xem, vi du, Greene, T. W.; Wuts, P. G. M. Protective Groups in
Organic Synthesis, 2nd ed.; Wiley: New York, 1991). Nguoi c6 hiéu biét trung
binh trong linh vuc k¥ thuat nay can hiéu rang, trong mot sb truong hop, sau khi
dua vao chit phan tng nhu dugc thé hién trong céc so do riéng &, co thé can
thue hién budc tong hop bd sung khong duoc mé ta chi tiét dé hoan thanh quy
trinh tdng hop hop chit c6 cong thue 1. Nguoi co hiéu biét trung binh trong linh
vue k§ thuét nay ciing can hiéu rang c6 thé can thuc hién két hop cac budc duge
minh hoa trong cic so dd trén day theo mot trinh tu ngoai trinh tu duoc thé hién
cu thé dé didu ché hop chét c6 cong thic 1.

Ngudi ¢ hiéu biét trung binh trong linh vurc k§ thuat nay ciing can hiéu
rang hop chét c¢6 cong thirc 1 va cic san pham trung gian duoc de cép trong ban
mo ta nay co thé tham gia vao cac phan ung ua dién tir, 4i nhan, goc, kim loai
hiru co, oxy hod, va khir d& bd sung phin tir thé hodc cai bién phan tir thé dang
co. :

Khong cin mé ta chi tiét hon, tin rang ngudi c6 hiéu biét trung binh trong
linh vuc k§ thudt ndy bang cach st dung phan mé ta trén day co thé str dung
sang ché & pham vi rong nhét ctia n6. Vi vy, cic vi du tdng hop sau chi minh
hoa va khong giéi han phan md ta theo cach bat ky. Cac budc trong céc vi du
tbng hop minh hoa quy trinh cho mdi budc trong toan bd mot qué trinh chuyén
hoéa, va nguyén liéu ban du cho mdi budc c6 thé khong nhét thiét dugc didu ché
bang con dudng didu ché cu thé ¢6 quy trinh dugc mb ta trong cic vi du hoic
budc khac. Ty 18 phan trim 13 khéi luong chi khac 13 hdn hop dung mai sic ky
hoic trir khi c6 chi din khac. Céc phan va ty 18 phéan tram cta hdn hop dung moi
sic ky 1a theo thé tich, trir khi ¢6 chi dan khac. Phé 1H NMR dugc thong bao
theo trudong thip ppm tir tetrametylsilan; “s” nghia la vach don, “d” nghia la
vach do6i, “t” nghia la vach ba, “q” nghia la vach bdn, “m” nghia 1a da vach, “dd”
nghia 1a vach d6i cta vach doi, “dt” nghia 1a vach do6i ctia vach ba”, “br s” nghia
14 vach don rong. DMF nghia 14 N,N-dimetylforrmamit. S6 hop chat ding dé chi
cac bang danh muc A-B.

Vi du thwe hién sang ché

Vi du téng hop 1

Diéu ché axit 2,4,6,7-tetrahydro-2-(3-pyridinyl)-5H-pyrazolo[4,3-c]pyridin-5-
carboxylic, 2-(metoxycarbonyl)hydrazit (hop chét 10)
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Budce A: Diéu ché 1,1-dimetyletyl este ctia axit 3-[(dimetylamino)metylen]-
4-ox0-1-piperidincarboxylic

Dung dich chtra 1,1-dimetyletyl este cta axit 4-oxo-1-piperidincarboxylic

(25 g, 126 mmol) va DMF DMA (50 mL, 377 mmol) trong 1,4-dioxan (200 mL)

dugc lam nong 6 100°C trong 20 gio. Khi hoan thanh, hdn hop phén tng duoc

cb trong didu kién ap suat giam dé thu duge hop chét néu ¢ dé muc nay, ma
dugc st dung ma khong cin tinh ché thém.

Budce B: Piéu ché 1,1-dimetyletyl este cta axit 2,4,6,7-tetrahydro-SH-
pyrazolo[4,3-c]pyridin-5-carboxylic
Dung dich chta 1,1-dimetyletyl este cla axit 3-[(dimetylamino)metylene]-
4-oxo-1-piperidincarboxylic (34 g, 134 mmol) trong etanol (300 mL) dugc xir ly
bang hydrazin monohydrat (33,4g, 668 mmol). Hon hgp phan Gng dugc lam
nong dén 90°C trong 3 gio, dugc lam ngudi dén nhiét do trong phong, va cd
trong diéu kién 4p sut giam dé loai bé etanol. Phén can dugc chiét bang EtOAc,
va pha hitu co dugc lam kho trén natri sulfat, dugc loc va co trong diéu kién 4p
sudt giam. Phan cin thu dugc dugc tinh ché bang sic ky trén silica gel rira giai
bang 50% EtOAc/ete dAu mé dé thu duoc hop chit néu & dé muc nay (16,8 g).
Buéce C: Diéu ché 1,1-dimetyletyl este cua axit 2,4,6,7-tetrahydro-2-(3-
pyridinyl)—SH—pyrazolo[4,3-c]pyridin—S-carboxylic

Dung dich chtra 1,1-dimetyletyl este cua axit 2,4,6,7-tetrahydro-5SH-
pyrazolo[4,3-c]pyridin-5- carboxyhc (16,8 g, 75 mmol), 3-iodopyridin (30,96 g,
151 mmol), trans-N,N-dimetylxyclohexan-1,2-diamin (3,88 g, 37,6 mmol), dong
iodua (2,87 g, 15 mmol) va kali carbonat (20,86 g, 151 mmol) trong 1,4-dioxan
(350 mL) duoc lam néng dén 110°C trong 6 gi0. Khi hoan thanh, hén hop phan
ung dugc pha loang bang EtOAc, dugc loc qua tang Celite®, va sau d6 dugc cd
trong didu kién 4p suét giam. Phin cin dugc chiét bang EtOAc, va pha hitu co
dugc lam kho trén natri sulfat, dugc loc va co trong didu kién ap suét giam. Phan
can thu duge duoc tinh ché bang sic ky trén silica gel ria gidi bang 40%
EtOAc/ete dAu mé dé thu duge hop chit néu & dé muc nay (18,6 g). :
Bude D: Piéu ché 4,5,6,7-tetrahydro-2-(3-pyridinyl)-2H-pyrazolo[4,3-

clpyridin

HCI trong dioxan (4M, 50 mL, 200 mmol) dugc bd sung timg giot & 0°C
vao dung dich chtra 1,1-dimetyletyl cste cua axit 2,4,6,7-tetrahydro-2-(3-
pyridinyl)-SH-pyrazolo[4,3-c]pyridin-5- carboxylic (10 g, 33 mmol) trong
diclometan (50 mL). Hon hop phén ng sau do dugc khudy & nhiét do trong
phong trong 2 gio. Khi hoan thanh, hdn hop phan g dugc co trong diéu kién
ap sut giam. Phan cin dugc rira 2-3 1an biang ete ddu mé trudc khi 1am khod
trong diéu kién chén khéng. Nguyén liéu thu dugc (2 g) duge xu ly bang 10%
NaOH trong nudc dé 1am trung hoa hydro clorua, va sau d6 duge chiét vao
EtOAc. Pha hitu co duge 1am khé trén natri sulfat, dugc loc, va c¢o dé thu dugc
hop chat néu & dé muc nay (1,3 g).
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Buéce D: Diéu ché axit 2,4,6,7-tetrahydro-2-(3-pyridinyl)-5H-pyrazolo[4,3-
c]pyridin-5-carboxylic, 2-(metoxycarbonyl)hydrazit

Dung dich chra 4,5,6,7-tetrahydro-2-(3-pyridinyl)-2H-pyrazolo[4,3-
clpyridin (0,15 g, 0,7 mmol), triphosgen (0,65 g, 2,2 mmol) trong diclometan (5
mL) duge xu Iy bang trietylamin (0,16 g, 1,5 mmol) ¢ 0°C. Hon hop phén tng
sau d6 duoc dé khudy & nhiét do trong phong trong 1 gid. Khi hoan thanh, dung
moi duge loai bé trong diéu kién dong khi nito. Phn cin sau d6 duge bd sung
vao dung dich chtra metyl carbazat (0,087 g, 0,97 mmol) va trietylamin (0,45
mL, 2,9 mmol) trong diclometan (5 mL) ¢ 0°C. Sau khi hoan thanh viéc bd
sung, hon hop phan tng duge khuay & nhiét do trong phong trong 24 gio. Hon
hop phan tng sau d6 duoc chiét bang diclometan, va pha hitu co dugc lam khd
trén natri sulfat, dugc loc, va co trong didu kién 4p suét giam. Phan cin thu duge
duoc tinh ché bang sic ky trén silica gel rira giai bang 5% MeOH/diclometan dé
thu dugc 60 mg hop chat néu & d& muc nay, hop chét theo sang ché. MS (M+1)
=3174.

Hop chét cu thé c6 Cong thirc 1, duge diéu ché bang cac phuong phép va
cac bién nhu dugc mo ta trong cac So dd 1-3 trén day va Vi du téng hop 1, duoc
thé hién trong cac Bang chi s0 sau.

Céac tir viét tit dugc s dung trong Béang chi s6 c6 thé bao gdm: Cmpd
nghia 12 Hop chit, 13 ba, ¢ 1a xyclo, Me 1a metyl, Et 1a etyl, Pr 1a propyl, i-Pr 1a
isopropyl, Bula butyl, c-Pr 1a xyclopropyl, c-Pn 13 xyclopentyl,
c-Hx 13 xyclohexyl, #Bu 13 ba-butyl, Phla phenyl, OMe la metoxy, SMe la
metylthio, vd SOpMe nghia 1a metylsulfonyl. Duong luon séng hodc "-" trong

doan cau truc dung dé chi diém gan két ctia doan nay véi phan con lai ctia phén
tur.

Bang chi s6 A
R
|
N ===
=
N
\N/ \ N/
cllé({[; 5 R Diém nong chay
1 —C(O)CHCH2S(0)CHCH)CF3 150,8-160
2 —C(O)CH»CH»SCH,CF3 102,1-110,5
3 —C(O)CH»CH»SCH»CH7CF3 128,6-129,1
4 —COy(#-Bu) 110-116
5 —C(0O)CH»CHS0OpCHCH)CF3 216,6-218,5
6 —C(O)CH»CH»S(O)CH,CF3 152,7-155,2
7 —C(0O)CH»CH»S0O,CH7CF3 183,4-196
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Bang chi s6 B
RO I‘(jf\ —
N
\N/ \ N/
H Pi€ém non
ch?’:{l:f’) R chay i MS (M+1)
8 —C(O)NHNHCO»(#-Bu) 97,5-120,3
9 —C(O)NHCH»(tetrahydro-2-furanyl) 328,4
10 —C(O)NHNHCO,Me 317,4
11 —C(O)NHCH>(2-pyrimidinyl) 137-151,9
12 —C(O)NHCHy(5-metyl-2-pyrazinyl) 156,6-173,7
13 —C(O)NHCH»(2,2-difloxyclopropyl) 124,8-132.9
14 —C(O)N(Me)CH,CF3 136-138,4
15 —C(O)NHCH7CH(OMe); 332,2
16 —C(O)NHCH,CH(OEt)> 360,2
17 —C(O)N(Me)(xyclopropyl) 95,9-107,8
18 6-(triflometyl)pyridin-2-yl 346,2
19 5-(triflometyl)pyridin-2-yl 158,3-163,2
20 2-(triflometyl)pyridin-4-yl 346
21 —COy(t-Bu) 301,2
22 —C(O)CHpCH»SCH,CF3 371
23 —C(O)CHCHS(O)CHCF3 137-142,9
24 —C(0)CHpCHSO,CH)CF3 138,2-149,9
25 —C(O)CH»CH»SO»CH»CH,CF3 417,2
26 —C(O)CH»CH»SCH7CH,CF3 385,2
27 —C(0)CH2CHS(0)CHp CH)CF3 401,2
28 —C(O)NHCH»CF3 118,3-155,3
29 —C(O)NHMe 212-2242
30 —C(O)Nmey 149,4-152,1
31 —C(O)NHEt 151,1-170,5
32 —C(O)N(Me)Et 102,5-111,9
33 —C(O)Ome 2592
34 —CH»COOH 246,2-268,4
35 —CH»C(O)OMe 2732
36 —CH»C(O)NHEt 286,2
37 —CH,C(O)NHCH(Me)CH,OMe 330,2
38 —CH,C(O)NHCH,CH(OMe), 346,2
39 —CH,C(O)NH(n-Bu) 314,2
40 —CH,C(O)NHCH,(tetrahydro-2-furanyl) 3422
41 —CH,C(O)NHNHC(O)OMe 331,2
42 —CH,C(O)NHC(Me),CN 3252
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43 —CH,C(O)NHCH,(2-pyrimidinyl) 350,4
44 —CH,C(O)NH(xyclopropyl) 172-176,6

45 —C(O)N(Et)CH,C=CH 310
46 —C(O)NHCH(Me)CH,0OMe 316,2
47 —C(O)NH(3-metoxyxyclobutyl) 150,2-170,3

48 2-pyrazinyl 125,1-135,1

49 2-pyridinyl 117-125,1

50 —C(O)CH,OH 131,4-134,9

51 —C(O)CH,0C(O)N(Me), 150-157,2

52 3-pyridinyl 107,4-117,7

53 —C(O)C(O)NHC(O)OMe 128,8-144.9

54 —C(O)CH,CN 148,9-166,1

55 —C(O)C(O)NHC(O)NHMe 329,2
56 —C(O)C(O)NHC(O)N(Me), 44.1-56,1

57 —C(O)CH,Cl 220,2-258,1

58 —CH,C(O)NHC(O)NHMe 162,5-178,2

Vi du vé cac hop chit trung gian hiru ich dé didu ché hop chit theo sang
ché dugc thé hién trong cac Bang -1 dén 1-8. CAc tir viét tit sau dugc st dung
trong cac Bang 1a nhu sau: Me nghia 1a metyl, Et nghia 13 etyl, Ph nghia la
phenyl, C(O) nghia la carbonyl va CHO nghia 1a formyl.

Bang I-1
H H
\
N
- )
N \ N

A A |A
CH |CF |N

A A |A
CH |CF |N

Béang [-2
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Bang I-3
? H
/ —<:
N
)
\N/ \ N
A |A |A
CH|CF |N
Bang I-4
H
H
TG
=\
\N/ \ X
A |A |A
CH |CF |N
Béang I-5
R? H
\
N —
N—H
~ 7/
N
R2 RZ R2
-C(O)Me -C(O)Et -C(O)Pr
-C(0)(i-Pr) -C(O)CHy(c-Pr) -C(O)CH(Me)(c-Pr)
-C(O)Bu -C(O)(s-Bu) -C(0)(i-Bu)
-C(O)(t-Bu) -C(O)CHyPh -C(0)CH,CH=CH,
-C(O)CH,C=CH -C(0)C(Me)o,C=CH -C(O)CH,CHyF
-C(0)CH,CHF, -C(O)CH,CF3 -C(O)CH(Me)CF;
-C(O)CH,CH,CF3 -C(O)CH,CF,CF3 -C(O)CH,CF,CH3y
-C(O)CH,CH,CF,CF3 -C(O)CH(i-Pr)CF; -C(O)CH,CH,OMe
-C(O)CH,Oet -C(0O)CHyCH,O(i-Pr) -C(O)CH,CH,OEt
-C(O)CH,CH,»CH,)OMe -C(0)CH,CH(Me)Ome -C(O)CH(Et)CH,OMe
-C(O)CH(Me)CH,OMe -C(O)CHCH,S(O)Me -C(O)CH,CHSMe
-C(O)CH,CH,SEt -C(0)CH,CH,SOyMe -C(0)CHpCHSO,Et
-C(O)CH,CH,S(O)Et -C(O)CHCH,S(O)(t-Bu) -C(O)CH,CHS(t-Bu)
-C(O)CH(Me)CHySMe -C(O)CH,CH,SO5(t-Bu) -C(O)CH(Me)CH»SOoMe
-C(O)CH(Me)CH,S(O)Me -C(0)CH,CH,S(0)CH,CF3 -C(O)CH,CH,SCH,CF3
-C(0)CH,CH,SO,CH,CF3 -C(0)CH,CH,S0O,CH,CH,CF3 -C(O)CH»CH,SCH,CH,CF3
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~C(0)CH,CH,S(0)CH,CH,CF3 -C(0)CH,CN -C(O)CH,CH,CN
“C(0)C(Me),CN ~C(0)CH,CH,N(i-P), ~C(0)CH,CH,N(Me),
~C(O)CH2CH(Ome), ~C(O)(c-Pr) ~C(O)(c-Bu)

-C(0O)(1-metylxyclopropyl)

-C(0)(3-metoxyxyclobutyl)

“C(O)CH(Ph)(c-Pr)

-C(O)CH(Me)(c-Pr)

~C(O)(3-thietanyl)

-C(0)(3,3-difloxyclobutyl)

-C(0)(3-oxetanyl)

-C(O)CHy(oxiranyl)

~C(O)(3-thietanyl-1, 1-dioxit)

-C(0O)(3-thietanyl-1-oxit)

-C(0)CH,(CH(-OC(Me),OCHj-))

-C(O)CHy(tetrahydro-2-furanyl)

-C(O)CH;(2-furanyl)

-C(O)(tetrahydro-2-furanyl)

-C(O)CH,(2-thienyl)

-C(O)CH,(CH(-OCH,CH,0-) -C(0)CH,CO,Me ~C(O)CH,(2,2-difloxyclopropyl)
-C(0)C(-CH,CH,-)CO,Me -C(0)CH(Me)CO,Et -C(O)CH(i-Pr)CO,Me
-C(O)CH,C(O)NHMe -C(0)CH,C(O)NMe, _C(O)CH(Me)C(O)NHMe
_C(0)CH(Me)C(O)NH(t-Bu) ~C(0)CHy(6-CF3-2-pyridinyl) -C(O)CH(Me)C(O)NMe,

-C(O)CH»(3-CF3-2-pyridinyl)

-C(O)CHy(5-CF3-2-pyrimidinyl)

-C{O)CH,(4-CF3-2-pyridinyl)

~C(O)CH,(4-CF3-2-pyrimidinyl)

-C(O)CHy(6-metyl-2-pyridinyl)

~C(0)CH,(5-CF3-2-pyridinyl)

-C(O)CH»(3-metyl-2-pyridinyl)

-C(O)CHy(5-metyl-2-pyrimidinyl)

-C(O)CHy(4-metyl-2-pyridinyl)

-C(O)CHy(4-metyl-2-pyrimidinyl)

-C(O)CHy(6-metoxy-2-pyridinyl)

-C(O)CHy(5-metyl-2-pyridinyl)

-C(O)CH,(3-metoxy-2-pyridinyl)

-C(O)CHy(5-metoxy-2-pyrimidinyl)

-C(O)CHy(4-metoxy-2-pyridinyl)

-C(O)CH,(4-metoxy-2-pyrimidinyl)

~C(0)CH, (5-pyrimidinyl)

-C(O)CHy(5-metoxy-2-pyridinyl)

-C(O)CH,(2-pyrimidinyl)

~C(O)CH,(3-(OCF3)phenyl)

-C(O)CHy(6-bromo-2-pyridinyl)

-C(O)CHy(5-metyl-2-pyrazinyl)

-C(0)CH,(4-pyridinyl)

-C(0)CHy(2-thiazolyl)

“C(O)Ph

-C(O)(3-pyridinyl)

-C(O)CHy(2-pyridinyl)

-C(0)(2-pyridinyl)

-C(0O)(2-pyrazinyl)

-C(O)CHy(3-pyridinyl)

-C(O)(4-pyridinyl)

-C(0)(4-CF3-2-pyridinyl)

-C(O)CH,CHy(2-pyridinyl)

-C(0)(3-CF3-2-pyridinyl)

-C(0)(4-CF3-2-pyrimidinyl)

-C(0)CH,CH,CHy(2-pyridinyl)

-C(O)(5-CF3-2-pyridinyl)

-C(0)(5-CF3-2-pyrazinyl)

-C(0)(6-CF3-2-pyridinyl)

-C(O)CHCHpN(-
C(O)CHyCH,C(0)-)

-C(0O)CHCH,CH»(1-imidazolyl)

-C(O)(5-CF3-2-pyrimidinyl)

-C(O)CH(-C(O)OCH,CH3-)

~C(O)NHMe ~C(O)NHEt -C(O)NHPr

~C(O)NH(i-Pr) -C(O)NHCHj(c-Pr) _C(O)NHCH(Me)(c-Pr)
-C(O)NHBu ~C(O)NH(s-Bu) -C(O)NH(i-Bu)
-C(O)NH(t-Bu) -C(O)NHCH,Ph ~C(O)NHCH,CH=CH,
-C(O)NHCH,C=CH -C(O)NHC(Me),C=CH -C(O)NHCH,CH,F
-C(O)NHCH,CHF, -C(O)NHCH,CF3 -C(O)NHCH(Me)CF3
-C(O)NHCH,CH,CF3 -C(O)NHCH,CF,CF3 -C(O)NHCH,CF,CHj
-C(O)NHCH,CH,CF,CF3 -C(O)NHCH(-Pr)CF3 -C(O)NHCH,CH,OMe
-C(O)NHCH,OFEt ~C(O)NHCH,CH,O(i-Pr) -C(O)NHCH,CH,OEt
-C(O)NHCH,CH,CH,0Me -C(O)NHCH,CH(Me)OMe -C(O)NHCH(Et)CH,OMe
-C(O)NHCH(Me)CH,OMe -C(O)NHCH,CH,S(0)Me -C(O)NHCH,CH,SMe
-C(O)NHCH,CH,SEt -C(O)NHCH,CH,S0,Me -C(O)NHCH,CH,SO,Et
-C(O)NHCH,CH,S(O)Et -C(O)NHCH,CH,S(0)(t-Bu) -C(O)NHCH,CH,S(t-Bu)
-C(O)NHCH(Me)CH,SMe -C(O)NHCH,CH,SO,(t-Bu) -C(O)NHCH(Me)CH,SO,Me
-C(O)NHCH(Me)CH,S(0)Me -C(O)NHCH,CH,S(0)CH,CF3 -C(O)NHCH,CH,SCH,CF3
-C(O)NHCH,CH,S0,CH,CF3 -C(O)NHCH,CH,SO,CH,CH,CF3 | -C(O)NHCH,CH,SCH,CH,CF3
~C(O)NHCH,CH,S(0)CH,CH,CF3 | -C(O)NHCH,CN -C(O)NHCH,CH,CN
-C(O)NHC(Me),CN -C(O)NHCH,CH,N(i-Pr), -C(O)NHCH,CH,N(Me),

-30-




33454

~C(O)NHCH,CH(OMe)y

-C(O)NH(c-Pr)

-C(O)NH(c-Bu)

-C(O)NH(1-metylxyclopropyl)

-C(O)NH(3-metoxyxyclobutyl)

_C(O)NHCH(Ph)(c-Pr)

_C(O)NHCH(Me)(c-Pr)

_C(O)NH(3-thietanyl)

-C(O)NH(3,3-difloxyclobutyl)

-C(O)NH(3-oxetanyl)

-C(O)NHCHy(oxiranyl)

-C(O)NH(3-thietanyl-1,1-dioxit)

_C(O)NH(3-thictanyl-1-oxit)

~C(O)NHCH,(CH(-OC(Me),OCH;-))

-C(O)NHCH,(tetrahydro-2-

furanyl
-C(O)NHCH,(2-furanyl) -C(O)NH(tetrahydro-2-furanyl) -C(O)yI\I)HCHz(Z—thienyl)
-C(O)NHCH,(CH(-OCH,»CH,0-) -C(O)NHCH»COyMe -C(O)NHCH,(2,2-
difloxyclopropyl)
-C(O)NHC(-CH,CH»-)COoMe -C(O)NHCH(Me)CO,Et -C(O)NHCH(i-Pr)COyMe
-C(O)NHCH,C(O)NHMe -C(O)NHCH,C(O)NMe, -C(O)NHCH(Me)C(O)NHMe
-C(O)NHCH(Me)C(O)NH(t-Bu) -C(O)NHCH,(6-CF3-2-pyridinyl) -C(O)NHCH(Me)C(O)NMey
-C(O)NHCH,(3-CF3-2-pyridinyl) -C(O)NHCH,(5-CF3-2-pyrimidinyl) -C(O)NHCH»(4-CF3-2-
_ pyridinyl)
-C(O)NHCH,(4-CF3-2-pyrimidinyl) | -C(O)NHCH(6-metyl-2-pyridinyl) -C(O)NHCH;(5-CF3-2-
pyridinyl)
-C(O)NHCH,(3-metyl-2-pyridinyl) -C(O)NHCHj (5-metyl-2-pyrimidinyl) | -C(O)NHCHj(4-metyl-2-
pyridinyl)
-C(O)NHCH»(4-metyl-2- -C(O)NHCH,(6-metoxy-2-pyridinyl) -C(O)NHCH7(5-metyl-2-
pyrimidinyl) pyridinyl)
-C(O)NHCH,(3-metoxy-2-pyridinyl) | -C(O)NHCH(5-metoxy-2- -C(O)NHCH,(4-metoxy-2-
pyrimidinyl) pyridinyl)
-C(O)NHCH,(4-metoxy-2- -C(O)NHCH,(5-pyrimidinyl) -C(O)NHCHy(5-metoxy-2-
pyrimidinyl) pyridinyl)
-C(O)NHCH,(2-pyrimidinyl) -C(O)NHCH,(3-(OCF3)phenyl) -C(O)NHCH;(6-bromo-2-
pyridinyl)

-C(O)NHCH,(5-metyl-2-pyrazinyl)

~C(O)NHCH,(4-pyridinyl)

-C(O)NHCHy(2-thiazolyl)

~C(O)NHPh

_C(O)NH(3-pyridiny])

-C(O)NHCH; (2-pyridinyl)

-C(O)NH(2-pyridinyl)

-C(O)NH(2-pyrazinyl)

~C(O)NHCH,(3-pyridinyl)

_C(O)NH(4-pyridinyl)

-C(O)NH(4-CF3-2-pyridinyl)

-C(O)NHCH,CH,(2-pyridinyl)

-C(O)NH(3-CF3-2-pyridinyl)

~C(O)NH(4-CF5-2-pyrimidinyl)

-C(O)NHCH,CH,CH»(2-
pyridinyl)

-C(O)NH(5-CF3-2-pyridinyl)

-C(O)NH(5-CF3-2-pyrazinyl)

-C(O)NH(6-CF3-2-pyridinyl)

~C(O)NHCH,CH,N(- ~C(O)NHCH,CH,CH,(1-imidazolyl) | -C(O)NH(5-CF3-2-pyrimidinyl)
C(0)CH,CH,C(0)-)
-C(O)NHNHCO,Me ~C(O)NHNHC(O)NHMe -C(O)NHNHC(0)NMe,

R2

R2

3-metyl-2-pyridinyl

3-metoxy-2-pyridinyl

3-(triflometyl)-2-pyridinyl

3-(CH(=NOMe))-2-pyridinyl

4-metyl-2-pyridinyl

4-metoxy-2-pyridinyl

4-(triflometyl)-2-pyridinyl

4-(CH(=NOMe))-2-pyridinyl

5-metyl-2-pyridinyl

5-metoxy-2-pyridinyl

5-(triflometyl)-2-pyridinyl

5-(CH(=NOMe))-2-pyridinyl

6-metyl-2-pyridinyl

6-metoxy-2-pyridinyl

6-(triflometyl)-2-pyridinyl

6-(CH(=NOMe))-2-pyridinyl

2-metyl-3-pyridinyl

2-metoxy-3-pyridinyl

2-(triflometyl)-3-pyridinyl

2-(CH(=NOMe))-3-pyridinyl
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4-metyl-3-pyridinyl

4-metoxy-3-pyridinyl

4-(triflometyl)-3-pyridinyl

4-(CH(=NOMe))-3-pyridinyl

5-metyl-3-pyridinyl

5-metoxy-3-pyridinyl

5-(triflometyl)-3-pyridinyl

5-(CH(=NOMe))-3-pyridinyl

6-metyl-3-pyridinyl

6-metoxy-3-pyridinyl

6-(triflometyl)-3-pyridinyl

6-(CH(=NOMe))-3-pyridinyl

2-metyl-4-pyridinyl

2-metoxy-4-pyridinyl

2-(triflometyl)-4-pyridinyl

2-(CH(=NOMge))-4-pyridinyl

3-metyl-4-pyridinyl

3-metoxy-4-pyridinyl

3-(triflometyl)-4-pyridinyl

3-(CH(=NOMe))-4-pyridinyl

3-metyl-2-pyrazinyl

3-metoxy-2-pyrazinyl

3-(triflometyl)-2-pyrazinyl

3-(CH(=NOMe))-2-pyrazinyl

S-metyl-2-pyrazinyl

5-metoxy-2-pyrazinyl

5-(triflometyl)-2-pyrazinyl

5-(CH(=NOMe))-2-pyrazinyl

6-metyl-2-pyrazinyl

6-metoxy-2-pyrazinyl

6-(triflometyl)-2-pyrazinyl

6-(CH(=NOMe))-2-pyrazinyl

4-metyl-2-pyrimidinyl

4-metoxy-2-pyrimidinyl

4-(triflometyl)-2-pyrimidinyl

4-(CH(=NOMe))-2-pyrimidinyl

5-metyl-2-pyrimidinyl

5-metoxy-2-pyrimidinyl

5-(triflometyl)-2-pyrimidinyl

5-(CH(=NOMe))-2-pyrimidinyl

2-metyl-4-pyrimidinyl

2-metoxy-4-pyrimidinyl

2-(triflometyl)-4-pyrimidinyl

2-(CH(=NOMge))-4-pyrimidinyl

5-metyl-4-pyrimidinyl

5-metoxy-4-pyrimidinyl

5-(triflometyl)-4-pyrimidinyl

5-(CH(=NOMe))-4-pyrimidinyl

6-metyl-4-pyrimidinyl

6-metoxy-4-pyrimidinyl

6-(triflometyl)-4-pyrimidinyl

6-(CH(=NOMe))-4-pyrimidinyl

3-metyl-1-pyrazolyl

3-metoxy-1-pyrazolyl

3-(triflometyl)-1-pyrazolyl

3-(CH(=NOMe))-1-pyrazolyl

4-metyl-1-pyrazolyl

4-metoxy-1-pyrazolyl

4-(triflometyl)-1-pyrazolyl

4-(CH(=NOMe))-1-pyrazolyl

5-metyl-1-pyrazolyl

5-metoxy-1-pyrazolyl

5-(triflometyl)-1-pyrazolyl

5-(CH(=NOMe))-1-pyrazolyl

4-metyl-1,2,3-triazin-2-yl

4-metoxy-1,2,3-triazin-2-yl

4-(triflometyl)-1,2,3-triazin-2-yl

4-(CH(=NOMe))-1,2,3-triazin-2-yl

6-(2-pyrimidinyl)-2-pyridinyl

2-(2-pyridinyl)-4-thiazolyl

2-(2-thiazolyl)-4-thiazolyl

2-(2-pyrimidinyl)etynyl

1,3,4-oxadiazol-2-yl

- tetrahydro-3-furanyl

tetrahydro-2-furanyl

4,5-dihydro-3-isoxazolyl

3-isoxazolyl

Phenyl

2-(triflometyl)phenyl

3-(triflometyl)phenyl

4-(triflometyl)phenyl

Béng 1-6

RZ2—N
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Bang I-6 glong Bang [-5, chi khac la chu trac thé hién trong dé muc "Bang
I-5" dugc thay thé bing ciu triic néu trén.

Bang I-7

2

1? H
N

/
N—H
/
N

Bang 1-7 g10ng Bang I-5, chi khac 14 cAu trac thé hién trong d& muc "Bang
I-5" duoc thay thé bang cau tric néu trén.

Bang 1-8
H
R2
N—H
/
N

Bang I-8 giéng Bang I-5, chi khac 13 cdu tric thé hién trong d& muc "Bang
[-5" dugc thay thé bang cau truc néu trén.

Bing céc cong doan dugc dé cap trong ban mb ta ndy cung véi cac phuong
phap da biét trong linh vuc k§ thuat ndy, cac hop chit sau cta cac Bang 1 dén 4c
¢6 thé duoc diéu ché. Cac tir viét tit sau co thé duogc str dung trong cac Bang 13
nhu sau: 7 nghia la ba, s nghia 1a hai, i nghia 1a iso, ¢ nghia la xyclo, Me nghia la
metyl, Et nghia 1a etyl, Pr nghia 1a propyl, Bu nghia 1a butyl, Ph nghia 1a phenyl,
OMe nghia la metoxy, OEt nghia la etoxy, SMe nghia 1a metylthio, SEt nghia la
etylthio, -CN nghia 12 xyano, Ph nghia 13 phenyl, Py nghia 1a pyridinyl, -NOp
nghia 1a nitro, S(O)Me nghia 1a metylsulfinyl, va S(O)pMe nghia la
metylsulfonyl.

A "-" & doan diu cia phﬁn xac dinh vé doan dé chi diém gén két cua doan
ndy v6i phin con lai cua phan ti; vi du, "-CHpCHpOMe” dé chi doan 2-
metoxyethyl. Cac doan dang vong dugc dai dién béi viéc st dung hai "-" trong
diu ngoic don; vi dy, doan 1-pyrrolidinyl dugc dai dién boéi "N(-
CH»CH»CHpCH»-)", trong d6 nguyén tu nito dugc gin két voi ca hai nguyén tir
cacbon tin cing ctia mach bdn nguyén tir cacbon, nhur duge minh hoa duéi day.

H,
C~ch,

Phéan con lai clia phan tt — N -

N\ CH
—CHe
H,
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Bang la
R? H
X A
—
)
N N
AlaCH
R2 R2 R2
-C(O)Me -C(O)Et -C(O)Pr
-C(O)(i-Pr) -C(O)CHy(c-Pr) -C(O)CH(Me)(c-Pr)
-C(O)Bu -C(O)(s-Bu) -C(O)(i-Bu)
-C(O)(t-Bu) -C(O)CH,Ph -C(O)CH,CH=CH,
-C(O)CH,C=CH -C(0)C(Me),C=CH -C(O)CHpCHyF
-C(O)CH,CHF» -C(O)CH,CF3 -C(O)CH(Me)CF3
-C(O)CH,CH,CF3 -C(O)CH,CF,CF3 -C(O)CH,CF,CHj3
-C(O)CHyCH,CF»CF3 -C(O)CH(i-Pr)CF3 -C(0)CH,CH,OMe
-C(O)CHyOet -C(0)CH,CH,O(i-Pr) -C(0O)CH,CH,OEt
-C(O)CHyCH,CH,OMe -C(O)CHpCH(Me)OMe -C(O)CH(Et)CH,OMe
-C(O)CH(Me)CH,OMe -C(O)CH,CH,S(O)Me -C(O)CH,CHySMe '
-C(O)CH,CH,SEt -C(O)CH7CH,SOoMe -C(O)CH,CH,SO,Et
-C(O)CH,CH,S(O)Et -C(O)CH7CH»,S(O)(t-Bu) -C(O)CHyCH5S(t-Bu)
-C(O)CH(Me)CH,SMe -C(O)CH7CH»S05(t-Bu) -C(O)CH(Me)CH7SO,Me
-C(O)CH(Me)CH,S(O)Me -C(O)CHyCH,S(O)CH,CF3 -C(O)CH,CH,SCH,CF3
-C(O)CH7CH»SO»CH,CF3 -C(0)CHyCH,S0,CH,CH,CF3 -C(0O)CH,CH,SCH,CH,CF3
-C(O)CH7CH,S(0O)CHyCH,CF5 -C(O)CH,CN -C(O)CH,CH,CN
-C(O)C(Me)oCN -C(O)CH7CH,N(i-Pr)y -C(O)CHCHyN(Me)o
-C(O)CH2CH(OMe), -C(O)(c-Pr) -C(O)(c-Bu)

-C(O)(1-metylxyclopropyl)

-C(O)(3-metoxyxyclobutyl)

_C(O)CH(Ph)(c-Pr)

-C(O)CH(Me)(c-Pr)

-C(O)(3-thietanyl)

-C(0)(3,3-difloxyclobutyl)

-C(O)(3-oxetanyl)

-C(O)CHj(oxiranyl)

-C(O)(3-thietanyl-1,1-dioxit)

-C(O)(3-thietanyl-1-oxit)

-C(O)CH,(CH(-OC(Me),0CH,-))

-C(O)CHj(tetrahydro-2-furanyl)

-C(0)CHy(2-furanyl)

-C(O)(tetrahydro-2-furanyl)

-C(O)CH,(2-thienyl)

-C(0)CH,(CH(-OCH,CH,0-) -C(O)CH,CO,Me -C(O)CH,(2,2-difloxyclopropyl)
-C(0)C(-CH,CH,-)CO,Me ~C(0)CH(Me)CO,Et -C(O)CH(-Pr)CO,Me
-C(0)CH,C(O)NHMe -C(0)CH,C(O)NMe, -C(0)CH(Me)C(O)NHMe
-C(0)CH(Me)C(O)NH(t-Bu) -C(0)CH,(6-CF3-2-pyridinyl) -C(O)CH(Me)C(O)NMe,

-C(0)CH,(3-CF3-2-pyridinyl)

-C(O)CH»(5-CF3-2-pyrimidinyl)

-C(O)CH,(4-CF3-2-pyridinyl)

-C(O)CH, (4-CF3-2-pyrimidinyl)

-C(O)CHy(6-metyl-2-pyridinyl)

-C(O)CH,(5-CF3-2-pyridinyl)

-C(O)CHy(3-metyl-2-pyridinyl)

-C(O)CHy(5-metyl-2-pyrimidinyl)

-C(O)CHy(4-metyl-2-pyridinyl)

-C(O)CHy(4-metyl-2-pyrimidinyl)

-C(O)CHy(6-metoxy-2-pyridinyl)

-C(O)CHy(5-metyl-2-pyridinyl)

-C(O)CHy(3-metoxy-2-pyridinyl)

-C(O)CHy(5-metoxy-2-pyrimidinyl)

-C(O)CHy(4-metoxy-2-pyridinyl)

-C(O)CHy(4-metoxy-2-pyrimidinyl)

-C(O)CH,(5-pyrimidinyl)

-C(O)CHy(5-metoxy-2-pyridinyl)

-C(0)CH,(2-pyrimidinyl)

-C(O)CH,(3-(OCF3)phenyl)

-C(O)CHy(6-bromo-2-pyridinyl)

-C(O)CHy(5-metyl-2-pyrazinyl)

-C(O)CHy(4-pyridinyl)

-C(O)CH»(2-thiazolyl)

-C(O)Ph

-C(0O)(3-pyridinyl)

-C(O)CH,(2-pyridinyl)

-C(O)(2-pyridinyl)

-C(O)CH,(3-pyridinyl)

-C(O)(2-pyrazinyl)
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-C(O)(4-pyridinyl)

-C(0)(4-CF3-2-pyridinyl)

-C(O)CH,CH,(2-pyridinyl)

-C(0)(3-CF3-2-pyridinyl)

-C(0)(4-CF3-2-pyrimidinyl)

-C(0)CH,CH,CH,(2-pyridinyl)

-C(0)(5-CF3-2-pyridinyl)

-C(O)(5-CF3-2-pyrazinyl)

-C(0)(6-CF3-2-pyridiny])

-C(O)CHCHN(-
C(0O)CH,CH,C(0)-)

-C(O)CH,CH,CH(1-imidazolyl)

-C(0)(5-CF3-2-pyrimidinyl)

-C(0)CH(-C(O)OCH,CHj-)

-C(O)NHMe -C(O)NHEt -C(O)NHPr

-C(O)NH(i-Pr) -C(O)NHCH(c-Pr) -C(O)NHCH(Me)(c-Pr)
-C(O)NHBu -C(O)NH(s-Bu) -C(O)NH(i-Bu)
-C(O)NH(t-Bu) -C(O)NHCH,Ph -C(O)NHCH,CH=CH»
-C(O)NHCH,C=CH -C(O)NHC(Me),C=CH -C(O)NHCH,CH,F
-C(O)NHCH,CHF» -C(O)NHCH,CF3 -C(O)NHCH(Me)CF3
-C(O)NHCH,CH5,CF3 -C(O)NHCH,CF,CF3 -C(O)NHCH,CF,CHjy
-C(O)NHCH,CH,CF,CF3 -C(O)NHCH(i-Pr)CF3 -C(O)NHCH,CH,OMe
-C(O)NHCH,OEt -C(O)NHCH,CH,O(i-Pr) -C(O)NHCH,CH,OEt
-C(O)NHCH,CH,CH,OMe -C(O)NHCH,CH(Me)OMe -C(O)NHCH(Et)CHoOMe
-C(O)NHCH(Me)CH,OMe -C(O)NHCH,CH,S(0O)Me -C(O)NHCH,CH,SMe
-C(O)NHCH,CH,SEt -C(O)NHCH,CH,S0,Me -C(O)NHCH,CH5»SO5Et
-C(O)NHCH,CH7S(O)Et -C(O)NHCH,CH,S(O)(t-Bu) -C(O)NHCH,CH»S(t-Bu)
-C(O)NHCH(Me)CH,SMe -C(O)NHCH,CH,SO(t-Bu) -C(O)NHCH(Me)CH,SOoMe
-C(O)NHCH(Me)CH,S(0O)Me -C(O)NHCH,CH;S(O)CH,CF3 -C(O)NHCH,»CH,SCH,CF3
-C(O)NHCH,CH,SO,CH»CF3 -C(O)NHCH,CH»S0O»CH»CH,CF3 -C(O)NHCH,»CH»SCH,CH,CF3
-C(O)NHCH,CH,S(O)CHyCH,CF3 | -C(O)NHCH,CN -C(O)NHCH,CH,CN
-C(O)NHC(Me),CN -C(O)NHCH,CH)N(i-Pr), -C(O)NHCH,CH,yN(Me),
-C(O)NHCH,CH(OMe), -C(O)NH(c-Pr) -C(O)NH(c-Bu)
-C(O)NH(1-metylxyclopropyl) -C(O)NH(3-metoxyxyclobutyl) -C(O)NHCH(Ph)(c-Pr)
-C(O)NHCH(Me)(c-Pr) -C(O)NH(3-thietanyl) -C(O)NH(3,3-difloxyclobutyl)

-C(O)NH(3-oxetanyl)

-C(O)NHCH, (oxiranyl)

-C(O)NH(3-thietanyl-1,1-dioxit)

-C(O)NH(3-thietanyl-1-oxit)

-C(O)NHCH,(CH(-OC(Me),0OCH,-))

-C(O)NHCH(tetrahydro-2-

furanyl
-C(O)NHCH,(2-furanyl) -C(O)NH(tetrahydro-2-furanyl) -C'(O)yI\I)HCHZ(Z—thienyl)
-C(O)NHCH,(CH(-OCH,CH;0-) -C(O)NHCH,COyMe -C(O)NHCH>(2,2-
difloxyclopropyl)
-C(O)NHC(-CH,CH,-)COyMe -C(O)NHCH(Me)CO,Et -C(O)NHCH(i-Pr)COopMe
-C(O)NHCH,C(O)NHMe -C(O)NHCH,C(O)NMe»y -C(O)NHCH(Me)C(O)NHMe
-C(O)NHCH(Me)C(O)NH(t-Bu) -C(O)NHCH,(6-CF3-2-pyridinyl) -C(O)NHCH(Me)C(O)NMey
-C(O)NHCH,(3-CF3-2-pyridinyl) -C(O)NHCH,(5-CF3-2-pyrimidinyl) -C(O)NHCH;(4-CF3-2-
pyridinyl)
-C(O)NHCH,(4-CF3-2-pyrimidinyl) | -C(O)NHCHj(6-metyl-2-pyridinyl) -C(O)NHCH,(5-CF3-2-
pyridinyl)
-C(O)NHCH,(3-metyl-2-pyridinyl) -C(O)NHCH,(5-metyl-2-pyrimidinyl) -C(O)NHCHj(4-metyl-2-
pyridinyl)
-C(O)NHCH»(4-metyl-2- -C(O)NHCH,(6-metoxy-2-pyridinyl) -C(O)NHCHj(5-metyl-2-
pyrimidinyl) pyridinyl)
-C(O)NHCH,(3-metoxy-2-pyridinyl) | -C(O)NHCH,(5-metoxy-2-pyrimidinyl) | -C(O)NHCHj(4-metoxy-2-
pyridinyl)

-C(O)NHCH>(4-metoxy-2-
pyrimidinyl)

-C(O)NHCH,(5-pyrimidinyl)

-C(O)NHCHj(5-metoxy-2-
pyridinyl)

-35-




33454

-C(O)NHCH, (2-pyrimidinyl)

~C(O)NHCH,(3-(OCF5)phenyl)

-C(O)NHCH;(6-bromo-2-
pyridinyl)

-C(O)NHCH>(5-metyl-2-pyrazinyl)

-C(O)NHCH, (4-pyridinyl)

-C(O)NHCH,(2-thiazolyl)

-C(O)NHPh

-C(O)NH(3-pyridinyl)

-C(O)NHCH, (2-pyridiny1)

~C(O)NH(2-pyridinyl)

-C(O)NH(2-pyrazinyl)

-C(O)NHCH,(3-pyridinyl)

-C(O)NH(4-pyridinyl)

~C(O)NH(4-CF3-2-pyridinyl)

-C(O)NHCH,CH»(2-pyridinyl)

-C(O)NH(3-CF3-2-pyridinyl)

-C(O)NH(4-CF3-2-pyrimidinyl)

-C(O)NHCH,CH,»CH»(2-
pyridinyl)

-C(O)NH(5-CF3-2-pyridinyl)

-C(O)NH(5-CF3-2-pyrazinyl)

-C(O)NH(6-CF3-2-pyridinyl)

-C(O)NHCH,CH,N(- -C(O)NHCH,CH,CH,(1-imidazolyl) -C(O)NH(5-CF3-2-pyrimidinyl)
C(0)CHoCH,C(0)-)
-C(O)NHNHCO,Me -C(O)NHNHC(O)NHMe - -C(O)NHNHC(O)NMe,

R2 R2

3-metyl-2-pyridinyl

3-metoxy-2-pyridinyl

3-(triflometyl)-2-pyridinyl

3-(CH(=NOMe))-2-pyridinyl

4-metyl-2-pyridinyl

4-metoxy-2-pyridinyl

4-(triflometyl)-2-pyridinyl

4-(CH(=NOMe))-2-pyridinyl

5-metyl-2-pyridinyl

5-metoxy-2-pyridinyl

5-(triflometyl)-2-pyridinyl

5-(CH(=NOMge))-2-pyridinyl

6-metyl-2-pyridinyl

6-metoxy-2-pyridinyl

6-(triflometyl)-2-pyridinyl

6-(CH(=NOMe))-2-pyridinyl

2-metyl-3-pyridinyl

2-metoxy-3-pyridinyl

2-(triflometyl)-3-pyridinyl

2-(CH(=NOMe))-3-pyridinyl

4-metyl-3-pyridiny]l

4-metoxy-3-pyridinyl

4-(triflometyl)-3-pyridinyl

4-(CH(=NOMe))-3-pyridinyl

5-metyl-3-pyridinyl

5-metoxy-3-pyridinyl

5-(triflometyl)-3-pyridinyl

5-(CH(=NOMe))-3-pyridinyl

6-metyl-3-pyridinyl

6-metoxy-3-pyridinyl

6-(triflometyl)-3-pyridinyl

6-(CH(=NOMe))-3-pyridinyl

2-metyl-4-pyridinyl

2-metoxy-4-pyridinyl

2-(triflometyl)-4-pyridinyl

2-(CH(=NOMe))-4-pyridinyl

3-metyl-4-pyridinyl

3-metoxy-4-pyridinyl

3-(triflometyl)-4-pyridinyl

3-(CH(=NOMe))-4-pyridinyl

3-metyl-2-pyrazinyl

3-metoxy-2-pyrazinyl

3-(triflometyl)-2-pyrazinyl

3-(CH(=NOMe))-2-pyrazinyl

5-metyl-2-pyrazinyl

5-metoxy-2-pyrazinyl

5-(triflometyl)-2-pyrazinyl

5-(CH(=NOMe))-2-pyrazinyl

6-metyl-2-pyrazinyl

6-metoxy-2-pyrazinyl

6-(triflometyl)-2-pyrazinyl

6-(CH(=NOMe))-2-pyrazinyl

4-metyl-2-pyrimidinyl -

4-metoxy-2-pyrimidinyl

4-(triflometyl)-2-pyrimidinyl

4-(CH(=NOMe))-2-pyrimidinyl

5-metyl-2-pyrimidinyl

5-metoxy-2-pyrimidinyl

5-(triflometyl)-2-pyrimidinyl

5-(CH(=NOMe))-2-pyrimidinyl

2-metyl-4-pyrimidinyl

2-metoxy-4-pyrimidinyl

2-(triflometyl)-4-pyrimidinyl

2-(CH(=NOMe))-4-pyrimidinyl

5-metyl-4-pyrimidinyl

5-metoxy-4-pyrimidinyl

-36-




33454

5-(triflometyl)-4-pyrimidinyl

5-(CH(=NOMe))-4-pyrimidinyl

6-metyl-4-pyrimidinyl

6-metoxy-4-pyrimidinyl

6-(triflometyl)-4-pyrimidinyl

6-(CH(=NOMe))-4-pyrimidinyl

3-metyl-1-pyrazolyl

3-metoxy-1-pyrazolyl

3-(triflometyl)-1-pyrazolyl

3-(CH(=NOMe))-1-pyrazolyl

4-metyl-1-pyrazolyl

4-metoxy-1-pyrazolyl

4-(triflometyl)-1-pyrazolyl

4-(CH(=NOMe))-1-pyrazolyl

5-metyl-1-pyrazolyl

5-metoxy-1-pyrazolyl

5-(triflometyl)-1-pyrazolyl

5-(CH(=NOMe))-1-pyrazolyl

4-metyl-1,2,3-triazin-2-yl

4-metoxy-1,2,3-triazin-2-yl

4-(triflometyl)-1,2,3-triazin-2-yl

4-(CH(=NOMe))-1,2 3-triazin-2-yl

6-(2-pyrimidinyl)-2-pyridinyl

2-(2-pyridinyl)-4-thiazolyl

2-(2-thiazolyl)-4-thiazolyl

2-(2-pyrimidinyl)etynyl

1,3,4-oxadiazol-2-yl

tetrahydro-3-furanyl

tetrahydro-2-furanyl

4,5-dihydro-3-isoxazolyl

3-isoxazolyl

phenyl

2-(triflometyl)phenyl

3-(triflometyl)phenyl

4-(triflometyl)phenyl

Bang 1b

Bang 1b gidng Bang la, chi khac 13 A 13 CF.

Béang Ic

Bang lc gidng Bang la, chi khac 1a A 1a N,

Béang 2a

Béng 2a gidng Béang la, chi khac 13 ciu tric thé hién trong d& muc "Bang
1a" dugc thay thé bang cau tric néu trén.

Bang 2b

Bang 2b giéng Bang 2a, chi khac 1a A 1a CF.

Béng 2c¢

Bang 2c giéng Bang 2a, chi khac 1a A 1a N.

Fon
N —A
/
N

Béang 3a
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Bang 3a giéng Bang la, chi khac 14 cAu tric thé hién trong dé muc "Bang
la" dugc thay theé bang cau truc néu trén.

Bang 3b )
Bang 3b giong Bang 3a, chi khac 1a A 1a CF.

Bang 3¢ )
Béang 3c giong Bang 3a, chi khac 1a A 1a N.

Bang 4a

=)

Béang 4a glong Bang la, chi khac la chu tric thé hién trong d& muc "Bang
la" duogc thay thé bang ciu triic néu trén.

Béang 4b )
Bang 4b giong Bang 4a, chi khac 1a A 1a CF.

Bang 4c )
Bang 4c giong Bang 4a, chi khac 1a A 1a N.

Hop chét theo sang ché thuong dugc st dung Jam hoat cht trong ché pham
phong trir loai gay hai khong xuong sdng, tic 13 tao thanh ché pham, v&i it nhét
mot thanh phan bd sung dugc chon tir nhém bao gom chét hoat dong bé mit,
chat pha lodng rin va chét pha lodng 16ng, diung 1am chét mang. Cac thanh phéan
ctia ché pham hodc hon hop duge chon phu hop véi cac tinh chét 1y hoc cua hoat
cht, kidu dung va cac yéu té moi truong nhu loai dat, d6 4m va nhiét do.

Dang pha ché hitu ich bao gom ca ché phdm dang long va ché pham dang
ran. Ché phim dang 16ng bao gom dung dich (bao gém dang c6 dic dé nhil héa),
huyén phu, nhii twong (bao gom vi nhil trong va/hodc nhii tuong- huyen phu) va
cac dang tuong tu tuy y c6 thé duoc 1am dic thanh cac gel. Ché pham dang léng
chira nude thong thuong 1a dang c6 déc tan, dang c6 dic hén dich, hdn dich vién
nang, nhil tuong c6 ddc, vi nhil tuong, nhii trong dau trong nudc, chit co dic dé
chay va nhii trong-huyén phii. Ché phim dang 16ng khong chira nuéc thuong 1a
dang c6 dic dé nhii héa, dang c6 dic vi nhil héa, dang cd dic dé phan tin va
dang phén tan dau.

Ché phim dang rén thong thuong 13 dang bot min dé ric kho, bot, hat, vién
tron, vién tron, vién hinh thoi, vién nén, dang mang bao (chtraao céc 16p phu hat)
va c4c dang tuong tu, c6 thé dé phan tan trong nudc (“thAm wét”) hodc tan trong
nuée. Céc 16p mang va 16p phu dugce tao ra tir cac dung dich tao mang hodc
huyén phu d& chay dic biét hitu ich dung dé xtr Iy hat. Hoat chat ¢6 thé duoc bao
(vi) nang va con dugc tao thanh hdn dich hodc ché phim rén; theo cach khéc,
toan bo ché phdm chira hoat chat ¢ thé dugc bao nang (hodc “dugc bao™). Viéc
bao nang ndy cé thé kiém soat hozc 1am chim qué trinh gidi phéng hoat chét.
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Hat dé nhil héa két hop duge cac uu diém ciia ca ché pham dang cd dic de nhil
héa 14n ché phdm dang hat kho. Che pham d4m ddc dugc sit dung chi yéu lam
chét trung gian dung dé pha ché tiép.

Ché pham dang phun thuong duge dua vao moéi truong thich hop trude khi
phun. Cac ché phim dang 16ng va rin nhu véy duoc pha ché dé dugc pha lodng
mdt cach dé dang trong mdi trudng phun, thudng 13 nude, nhung d6i khi 1a moi
truong thich hop khdc nhu hydrocacbon thom hodc parafin hoic dau thuc vat.
Lugng dung dich dé phun c¢6 thé nam trong khoang tir mot t¢i mot vai nghin lit
cho mot hecta, nhung thong thudng 13 ndm trong khoang tir mudi t6i vai tram lit
cho mot hecta. Cac ché phidm dang phun c6 thé dugc tron sdn trong thung véi
nuée hodc mdi truong thich hop khic ding dé xi ly 14 bing cach phun 1én
khong trung hodc dua vao dat, hodc dua vao modi truong sinh truong cua thuc
vat. Cac ché pham dang 16ng va rin c6 thé dugc dinh luong truc t1ep trong hé
tudi phun hodc dugc dinh luong trong rénh khi gieo trong Céc ché phdm dang
long va ran c6 the dugc dua 1én thuc vét hat lam chét xir Iy hat trude khi gieo
tréng dé bao vé ré dang phat trién va cac bd phén khac dudi mét dat ctia thuc vt
va/hodc tan 14 thong qua qua trinh hip thu ndi hip.

Ché phim thuong chira luong hiru hiéu cia hoat chat chat pha loing va
chat hoat dong bé mait trong khoang gin ding sau day dé téng luong 13 100 phin
tram khdi luong.

Phén tram khéi luong

Hoat chat

Chat  pha Chét hoat

loang dong bé mat
Hat, vién nén va bot dé hoa tan 0,001-90 0-99,999 0-15
trong nuéc va dé phan tan trong
nugce
Thé phén tan dang diu, huyén 1-50 40-99 0-50
pht, nhii tvong, dung dich (bao
gom dang c6 dac dé nhii héa)
Bot min dé ric kho 1-25 70-99 0-5
Hat va vién tron 0,001-99 5-99,999 0-15
Ché phdm c6 d6 bén cao 90-99 0-10 0-2

Chét pha loang ran bao gém, vi dy, d4t sét nhu bentonit, montmorillonit,
attapulgit va kaolanh, thach cao, xenluloza, titan dioxit, k&m oxit, tinh bot,
dextrin, duong (vi du, lactoza, sucroza), silic oxit, bdt talc, mica, dét tao silic,
ure, canxi cacbonat, natri cacbonat va bicarbonat, va natri sulfat. Chét pha lodng
rin thong thudong dugc mé ta trong Watkins et al., Handbook of Insecticide Dust
Diluents and Carriers, 2nd Ed., Dorland Books, Caldwell, New Jersey.

Chét pha lodng 16ng bao gdm, vi du, nu6c, N,N-dimetylalkanamit (vi du,
N,N-dimetylformamit), limonen, dimetyl sulfoxit, N-alkylpyrolidon (vi du, N-
metylpyrolidinon), etylen glycol, trietylen glycol, propylen glycol, dipropylen
glycol, polypropylen glycol, propylen cacbonat, butylen cacbonat, parafin (vi du,
ddu khoang tring, parafin thong thuong, isoparafin), alkylbenzen,

-30-



33454

alkylnaphtalen, glyxerin, glyxerol triaxetat, sorbitol, triacetin, hydrocacbon
thom, chit béo di dugc khi géc thom, alkylbenzen, alkylnaphtalen, keton nhu
xyclohexanon, 2-heptanon, isophoron va 4-hydroxy-4-metyl-2-pentanon, axetat
nhu isoamyl axetat, hexyl axetat, heptyl axetat, octyl axetat, nonyl axetat,
tridexyl axetat va isobornyl axetat, cac este khac nhu este lactat alkylat hoa, este
dibazo va y-butyrolacton, va cac ruou, ching cé thé 12 mach théng, mach nhanh,
bao hoa hodc khong bao hoa nhu metanol, etanol, n-propanol, rugu isopropylic,
n-butanol, rugu isobutylic, n-hexanol, 2-etylhexanol, n-octanol, decanol, ruou
isodexylic, isooctadecanol, rugu xetylic, ruou laurylic, rugu tridexylic, ruou
oleylic, xyclohexanol, rugu tetrahydrofurfurylic, ruou diaxeton va ruqu
benzylic. Chét pha loing 16ng ciing bao gdm cac este glyxerol clia cac axit béo
bdo hoa va khong bio hoa (thuong 13 c6 6 dén 22 nguyén tir cacbon), nhu diu
thue vat tr hat va qua (vi du, dau 6liu, thiu dau, hat lanh, vimg, ngii cbc (ngd),
lac, huéng duong, hat nho, rum, hat bong, ddu twong, hat cai dau, dira va CO0),
chit béo c6 nguén géc dong vat (vi dy, m& bo, m& lon, dau gan ca tuyét, dau cd),
va cac hdn hop cia chiing. Chat pha lodng 16ng ciing bao gdm céc axit béo duge
alkylat hoa (vi du, dugc metyl héa, etyl hoa, butyl hoa) trong d6 cac axit béo co
thé thu dugc bang cach thuy phan cac este glyxerol tir cac ngudn thuc vt va
dong vat, va c6 thé duoc tinh ché bang chung cit. Chit pha lodng 16ng thong
thuong dugc mo ta trong Marsden, Solvents Guide, 2nd Ed., Interscience, New
York, 1950.

Ché pham dang rin va dang 16ng theo sang ché thudng chira mét hodc
nhiéu chét hoat dong bé& mat. Khi bd sung vao chét l6ng, chét hoat dong bé mit
thuong bién ddi, thuong 1am giam, sttc cing bé mit cia chét long. Tuy thudc
vao ban chét clia cdc nhém ua nudc va wa chit béo trong phan tir chit hoat dong
bé mit, c6 thé st dung chét hoat dong bé& mait 1am chét thAm udt, chét phan tén,
chét nhii hoa hodc chit khir bot.

Chét hoat dong bé& mit c6 thé duge phan loai thanh dang khong ion, anion
hodc cation. Chét hoat dong bé mat khong ion hiru dung déi v6i cac hdn hop nay
bao gém, nhung khéng chi 8161 han 6: ruqu alkoxylat nhu ruou alkoxylat trén co
s& cac rugu tr nhién va tong hop (c6 thé 1a mach nhénh hodc mach thing) va
dugc diéu ché tir cac ruou va etylen oxit, propylen oxit, butylen oxit hodc hén
hop cua ching; etoxylat amin, alkanolamit va alkanolamit dugc etoxylat hoa;
triglyxerit duoc alkoxylat h6a nhu dau twong dugc etoxylat héa, dau thiu dau va
hat cai dau; alkylphenol alkoxylat nhu octylphenol etoxylat, nonylphenol
etoxylat, dinonyl phenol etoxylat va dodexyl phenol etoxylat (duoc diéu ché tir
cac phenol va etylen oxit, propylen oxit, butylen oxit hodc hdn hop cia chung);
polyme khdi dugc diéu ché tir etylen oxit hodc propylen oxit va cac polyme khéi
nguoc, trong d6 cac khbi & cubi mach duge didu ché tir propylen oxit; céc axit
béo etoxylat hoa; cac este béo va cac diu duogc etoxylat hoa; cac metyl este duge
etoxylat héa; tristyrylphenol duoc etoxylat hoa (bao gdm cac loai duoc diéu ché
tir etylen oxit, propylen oxit, butylen oxit hodc hdn hop clia chiing); cac este axit
béo, cic este glyxerol, cic din xuit trén co s& md lung clru, cic este
polyetoxylat nhu céc este sorbitan axit béo dugc polyetoxy hod, cac este sorbitol
axit' béo dugc polyetoxy hod va cac este glyxerol axit béo dugc polyetoxy hoa;
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cc din xuét sorbitan khac nhu céc este sorbitan; chét hoat dong bé mit polyme
nhu céc copolyme ngiu nhién, copolyme khdi, nhwa peg alkyt (polyetylen
glycol), cac polyme ghép hodc dang lugc va cac polyme hinh sao; polyetylen
glycol (peg); cac este polyetylen glycol axit béo; chét hoat déng bé mit trén co
so silicon; va din xuit ctia duong nhu cic este sucroza, alkyl polyglycosit va
alkyl polysaccarit.

Chéat hoat dong bé mit anion hiru dung bao gdm, nhung khong chi gidi han
§: axit alkylaryl sulfonic va cic mubi cia né; ruou duge carboxylat héa hoidc
etoxylat alkylphenol; cac dan xuit diphenyl sulfonat; lignin va cac din Xuét ctia
lignin nhu lignosulfonat; cac axit maleic hodc sucxinic hodc cdc anhydrit cia
ching; olefin sulfonat; cdc este phosphat nhu cdc este phosphat cia rugu
alkoxylat, cac este phosphat cta alkylphenol alkoxylat va cac este phosphat cia
styryl phenol etoxylat; chit hoat dong bé mit trén co s& protein; cdc din xuét
sarcosin; styryl phenol ete sulfat; sulfat va sulfonat cua cac ddu va cac axit béo;
sulfat va sulfonat cta alkylphenol dugc etoxylat hoa; sulfat cliia cac rugu; sulfat
ctia cic ruou duogc etoxylat hoa; cac sulfonat ciia amin va cac amit nhu N,N-
alkyltaurat; cac sulfonat cua benzen, cumen, toluen, xylen, va dodexyl va
tridexylbenzen; cdc sulfonat cia naphtalen dugc ngung tu; cac sulfonat cua
naphtalen va alkyl naphtalen; cdc sulfonat cta dau mo duoc cat phan doan;
sulfosucxinamat; va sulfosucxinat va cac din xuit cta ching nhu cic mudi
dialkyl sulfosucxinat.

Chét hoat dong bé mit cation hitu dung bao gébm, nhung khong chi gidi han
0: cac amit va cac amit dugc etoxylat hda; cac amin nhu N-alkyl propandiamin,
tripropylentriamin va dipropylentetramin, va cac amin dugc etoxylat hoa, cac
diamin duoc etoxylat hoa va cic amin dugc propoxylat héa (duge diéu ché tir
céc amin va etylen oxit, propylen oxit, butylen oxit hodc hdn “hop cua chung);
cac mu01 amin nhu amin axetat va cac mudi diamin; cac mudi amoni bic bén
nhu mubi bac bdn, cac mudi bac bdn va cac mubi duoc tao bac bdn hai 1an duoc
etoxylat hoa; va amin oxit nhu alkyldimetylamin oxit va bis-(2-hydroxyetyl)-
alkylamin oxit.

Ciing hiru dung d6i v6i cac ché pham theo sang ché 12 hdn hop cla chét
hoat dong bé mat khong ion va anion hodc hén hop cia chét hoat dong bé mat
khong ion va cation. Chit hoat dong bé mit khong ion, anion va cation va cac
dang str dung dugc khuyén dung cia ching duoc dé cap trong nhiéu 4n pham da
duge cong bd bao gdm McCutcheon’s Emulsifiers and Detergents, annual
American and International Editions published by McCutcheon’s Division, The
Manufacturing Confectioner Publishing Co.; Sisely va Wood, Encyclopedia of
Surface Active Agents, Chemical Publ. Co., Inc., New York, 1964; va A. S.
Davidson and B. Milwidsky, Synthetic Detergents, Seventh Edition, John Wiley
and Sons, New York, 1987.

Ché pham theo sang ché c6 thé con chira hdn hop chat b tro va chat phu
gia, dd biét ddi V61 nguoi co hidu biét trong linh vuc 1am chét trg diéu ché (mot
s6 chat trong s6 chét nay c6 thé dugc xem 14 hoat dong chtrc nang nhu chét pha
lodng rén, chét pha lodng 16ng va chat hoat dong bé mit). Chét b trg va chét
phu gia nhu vay c6 thé kidm soat duoc: dd pH (chat dém), hién tuong tao bot
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trong qua trinh xir 1y (chit chdng tao bot nhu polyorganosiloxan), hién tugng
ling hoat chit (chit tao huyén phu), d6 nhét (chit lam dic tao sol-gel thudn
nghich), su phat trién cta vi khuén trong dd chira (chét khang khuan), su dong
dic cla san phdm (chét chong dong), mau sic (chat phén tan tao maw/thudc
nhudm), hién tuong rira trdi (chit tao mang hodc chat dinh), su bay hoi (chat lam
cham bay hoi), va cac hién twong khac tuong tu. Chit tao mang bao gom, vi du,
polyvinyl axetat, copolyme polyvinyl axetat, copolyme polyvinylpyrolidon-vinyl
axetat, ruou polyvinylic, copolyme rugu polyvinylic va sap. Vi du vé chét bd trg
va chét phu gia cho ché phdm bao gom chat duoc liét ké trong McCutcheon’s
Volume 2: Functional Materials, cac n phidm hang nam cua thé gidi va Bic My
do McCutcheon’s Division, The Manufacturing Confectioner Publishing Co.; va
Cong b don PCT s& WO 03/024222.

Hop chit ¢6 cong thirc 1 va cac hoat chat khac bat ky thuong duge dua vao
cac hdn hop niy bang cich hoa tan hoat chit trong dung méi hodc bang cach
nghién trong chét pha loing léng hodc khé. Cac dung dich, bao gdm dang co dic
dé nhil hoa, c¢6 thé duoc didu ché don gian bang cach trdn cic thanh phin nay
v6i nhau. Néu dung mdi chira hdn hop 16ng duge du dinh dé sir dung 1am dang
c¢d dic dé nhil héa 13 khong thé tron 13n v6i nude, thi chit nhii hoa thudong duge
bd sung dé nhii héa dung moi chira hoat chat khi pha loing v&i nuée. Huyén phu
dac chira hoat chét, v6i hat c6 dudong kinh t6i 2.000 um c6 thé dugc nghién uét
bang cach st dung céc thiét bi nghién dé thu duoc céc hat ¢6 dudong kinh trung
binh duéi 3 pm. Dung dich nude huyén phi dic c6 thé duoc tao thanh hén dich
dang c6 dic (vi dy, xem, patent M¥ sb U.S. 3,060,084) hodc dugc xtr ly tiép
bang cach sdy phun dé thu duoc hat phan tan trong nudc. Cac ché phim kho
thudong cin téi quy trinh nghién kho, quy trinh nay tao ra duong kinh hat trung
binh nim trong khoang tir 2 t§i 10 pm. Bot min dé ric kho va bot c6 thé duge
diéu ché bang cach tron va thudong 1a nghién nhu bang may nghién bta hodc may
nghién ding nang lugng long. Cdc hat va vién tron co thé dugc tao ra bang cach
phun hoat chét 1én chit mang dang hat dd duoc tao ra trude hodc bang céc k§
thuat két tu. Xem, Browning, “Agglomeration”, Chemical Engineering,
December 4, 1967, pp 14748, Perry’s Chemical Engineer’s Handbook, 4th Ed.,
McGraw-Hill, New York, 1963, cac trang 8-57 va sau d6, va WO 91/13546.
Dang vién tron co thé dugc pha ché nhu dugc mé ta trong U.S. 4,172,714. Hat
phan tan trong nudc va tan trong nudc cé thé duoc didu ché nhu duoc md ta
trong U.S. 4,144,050, U.S. 3,920,442 va DE 3,246,493. Vién nén c6 thé duoc
diéu ché nhu dugc mod ta trong U.S. 5,180,587, U.S. 5,232,701 va U.S.
5,208,030. Cac 16p mang c6 thé dugc diéu ché nhu dugc mé ta trong GB
2,095,558 va U.S. 3,299,566.

Dé biét thém théng tin v& cac phuong phap didu ché da duoc d& cap trong
linh vuc k¥ thuat nay, xem T. S. Woods, “The Formulator’s Toolbox — Product
Forms for Modern Agriculture” trong Pesticide Chemistry and Bioscience, The
Food—Environment Challenge, T. Brooks and T. R. Roberts, Eds., Proceedings
of the 9th International Congress on Pesticide Chemistry, The Royal Society of
Chemistry, Cambridge, 1999, pp. 120-133. Ciing xem trong U.S. 3,235,361, cit
6, dong 16 dén cot7, dong 19 va cac Vi du 10-41; U.S. 3,309,192, Col. 5,
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dong 43 dén cot 7, dong 62 va cac Vi du 8, 12, 15, 39, 41, 52, 53, 58, 132, 138~
140, 162164, 166, 167 va 169-182; U.S. 2,891,855, Cot3 dong 66 dén cot 5,
dong 17 va cac Vi du 1-4; Klingman, Weed Control as a Science, John Wiley
and Sons, Inc., New York, 1961, trang 81-96; Hance etal., Weed Control
Handbook, 8th Ed., Blackwell Scientific Publications, Oxford, 1989; va
Developments in formulation technology, PJB Publications, Richmond, UK,
2000.

Trong cac vi du sau, tit ca cac ché pham déu duoc didu ché theo cach
thong thuong. S6 hop chét ding dé chi cac hop chat trong Bang phu luc A-B.
Khoéng cén md ta k§ hon, cac tac gia sang ché cho ring ngudi c6 hiéu biét trong
linh vuc k¥ thuat nay cé thé sir dung phan md ta trén cia sang ché véi pham vi
rOng nhit. Do d6, cac vi du sau chi nham muc dich minh hoa séng ché va khéng
gi6i han phin moé ta theo bat ky cach ndo. Phan trim dugc tinh theo khéi luong

trr khi ¢6 quy dinh kh4c.
ViduA
Chét ¢6 dic ndéng do cao
Hop chét 14 98,5%
sol gel silic dioxit 0,5%
silic dioxit min vé dinh hinh tong hop : 1,0%
ViduB
Bot thim uét
Hop chét 15 65,0%
dodexylphenol polyetylen glycol ete 2,0%
natri ligninsulfonat 4.0%
natri silicoaluminat 6,0%
monmorilonit (nung) 23,0%
ViduC
Hat
Hop chit 20 10,0%
Hat atapungit (chat bay hoi thap, 0,71/0,30 mm; ray 90,0%
My ¢ sb 20-50)
ViduD
Hat tron €p dun
Hop chit 22 25,0%
natri sulfat khan 10,0%
canxi ligninsulfonat thd 5,0%
natri alkylnaphtalensulfonat 1,0%
canxi/magie bentonit 59,0%
ViduE
Chét ¢b ddc dé nhil héa
Hop chit 23 10,0%
polyoxyetylen sorbitol hexoleat 20,0%
Metyl este cuia axit béo c6 6 dén 10 nguyén tir cacbon 70,0%
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ViduF
Vi nhil trong
Hop chit 47
copolyme polyvinylpyrolidon-vinyl axetat
Alkylpolyglycosit
glyxeryl monooleat
Nude
ViduG
Xu ly hat
Hop chét 48
copolyme polyvinylpyrolidon-vinyl axetat
sap cua axit montan
canxi ligninsulfonat

copolyme khdi polyoxyetylen/polyoxypropylen

rugu stearylic (POE 20)
Polyorganosilan
chit nhudom mau do
Nude
Vidu H
Phan bon dang thoi
Hop chét 51
pyrolidon-styren copolyme
Tristyrylphenyl 16-etoxylat
Bot talc
Tinh bdt ngod
phén bon gidi phdng cham
Cao lanh
Nude
Vidul _
Chét c¢6 dic dang huyén phu
Hop chit 54 ’

copolyme khdi butyl polyoxyetylen/polypropylen

copolyme axit stearic/polyetylen glycol
polyme styren acrylic
gdm xanthan
propylen glycol
Chét khir bot nén silicon
1,2-benzisothiazolin-3-on
Nuéce
Vidul
Nhil twong trong nude
Hop chit 14

copolyme khéi butyl polyoxyetylen/polypropylen

copolyme axit stearic/polyetylen glycol
polyme styren acrylic
-44-

5,0%

30,0%
30,0%
15,0%
20,0%

20,00%
5,00%
5,00%
1,00%
1,00%
2,00%
0,20%
0,05%
65,75%

2,5%
4,8%
2,3%
0,8%
5,0%
36,0%
38,0%
10,6%

35%
4,0%
1,0%
1,0%
0,1%
5,0%
0,1%
0,1%
53,7%

10,0%
4,0%
1,0%
1,0%
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gdm xanthan 0,1%
propylen glycol 5,0%
Chét khtr bot nén silicon 0,1%
1,2-benzisothiazolin-3-on 0,1%
hydrocacbon nén diu mé thom 20,0%
Nudce 58,7%
ViduK
Chét phan tan dang diu
Hop chat 15 25%
polyoxyetylen sorbitol hexaoleat 15%
dAt sét bentonit duoc cai bién bang hiru co 2,5%
metyl este cua axit béo 57,5%
ViduL
Nhii twong huyén phi
Hop chét 20 10,0%
Imidacloprid 5,0%
copolyme khéi butyl polyoxyetylen/polypropylen 4,0%
copolyme axit stearic/polyetylen glycol 1,0%
polyme styren acrylic 1,0%
gom xanthan 0,1%
propylen glycol 5,0%
Chat khtt bot nén silicon 0,1%
1,2- benzisothiazolin—3 -on 0,1%
hydrocacbon nén dau mé thom 20,0%
Nuédc 53,7%

Hop chét theo sang ché c6 hoat tinh dbi voi phd rong cua loai giy hai
khong xuong song Céac loai giy hai nay bao gom cac loai khong xuong séng
sdng trong nhidu madi trudng nhu, vi dy, cdy 14, ré, dét, cdy thu hoach hodc cic
loai thire an khac, cac cong trinh xay dung hodc da dong vat. Cac loai gay hai
nay bao gbm, vi duy, loai khong xuong song &n 14 (bao gom 14, than, hoa va qua),
hat, gd, soi dét hodc mau hogc mo dong vat va nho do gy ra tdn thwong hoidc hur
hai cho, vi du, dang phat trién hodc bao quan cdy nong nghiép, ciy lam nghiép,
cdy trong nha kinh, cdy canh, cdy trong vuon wom, bdo quéan céc loai thirc an
hodc cac san phim sgi hodc cac cong trinh xay dung va céc cong trinh khac hodc
cac bg phan cua chung hodc gay hai cho strc khoé dong vat hodc strc khoé¢ cong
dong Ngudi c6 hiéu biét trong linh vuc k§ thuat nay can hiéu rang khong phai
tat ca cac hop chit ddu hitu hidu nhu nhau dbi v6i tit ca cac giai doan phat trién
clia tit ca loai gdy hai.

Vi vay, ché phdm theo sang ché c6 thé sir dung trong nong nghiép dé bao
vé cdy trong khoi loai gdy hai khong xuong sdng an thuc vat va ca trong linh
vuc phi ndng nghlep dé bao vé cay trong vudn va cay khac khoi loai gay hai
khong xuong song an thyc vét. Tinh hitu ich nay bao gobm bao vé cay trong va
cac cay khac (tirc 1a ca trong linh vuc ndng nghiép 1an phi ndng nghi¢p) chira
nguyén liéu di truyén dugc dua vio bang k§ thuat di truyén (trc 12 chuyén gen)
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hogc dugc cai bién bang cach gay dot bién dé thu dugc cac tinh trang c6 loi. Vi
du vé céc tinh trang nay gdm tinh khang thudc diét o, tinh d& khang véi loai gy
hai an thyc vat (vi dy, cac con trung, ve bet, céc loai rép cdy, nhén, giun tron, ¢
sén, nim gy bénh thuc vat, vi khuén va virut), cai bién su phat trién thuc vat,
tang tinh khang céc diéu kién sinh trudng bét 1gi nhu cac nhiét d6 cao hoic thap,
dd 4m cua dét cao hoic thép, va d6 mubi cao, tang dom hoa hoac két qud, tang
hiéu suét thu hoach, ting thoi gian chin, chit lugng va/hodc gia tri dinh dudng
cua san phém thu hoach cao hon, va cai thién cac dac tinh bao quan hodc ché
bién san phém thu hoach. Thuc vit chuyén gen co thé dugc cai bién dé biéu hién
nhiéu tinh trang. Vi du vé thuc vt ¢6 cac tinh trang dugc tao ra béng k¥ thuat di
truyén hodc gy dot bién gém cac gidng ngd, bong, dau twong va khoai tay biéu
hién doc t& Bacillus thuringiensis trit sdu nhu YIELD GARD®, KNOCKOUT®,
STARLINK®, BOLLGARD®, NuCOTN® va NEWLEAF®, INVICTA RR2
PROTM v cac gibng ngd, bong, dau twong va cai dau khang thude diét cé nhu
ROUNDUP READY®, LIBERTY LINK®, IMI®, STS® va CLEARFIELD®,
cling nhu cdy trdng biéu hién N-axetyltransferaza (GAT) c6 tinh khang thudc
diét c6 glyphosat, hodc cay trong chtra gen HRA c¢6 tinh khang thude diét cé e
ché axetylactat syntaza (ALS). Hop chit va ché phim theo sang ché c6 thé twong
tac theo kiéu hiép déng v6i tinh trang dugc tao ra béi k¥ thuat di truyén hoéc
duoc bién dbi bang cach dot bién, vi vy lam ting su biéu hién kiéu hinh hozc
mdt cach hiru hi€u cuda tinh trang hoac lam tang tdc dung phong trir loai gay hai
khong xuong séng mot cach hitu hidu ctia hop chat va ché phim theo sang ché.
Cu thé 13, hop chét va ché phim theo sang ché c6 thé tuong tac theo kiéu hiép
dé)ng v6i su biéu hién kiéu hinh caa cac protein hodc cdc san phém tu nhién khac
gdy doc cho loai gy hai khong xuong séng dé thu dugc tic dung phong trir 16n
hon bé trg ctia loai gdy hai nay.

Ché phim theo sang ché ciing c6 thé tuy ¥ chira chat dinh dudng thuc vat,
vi du phan bén chua it nhét mot chat dinh dudng thuc vat dugc chon tu nito,
phospho, kali, luu huynh, canxi, magie, sit, déng, bo, mangan, kém va
molypden. Tét hon 13, ché phidm bao gdm it nhit mot phan bon chira it nhit mot
chit dinh dudng thuc vat dugce chon tir nito, phospho, kali, luu huynh, canxi va
magie. Ché phdm theo sang ché con chira it nhit mot chit dinh dudng thuc vat
co thé & dang chét long hodc chét ran. Tt hon 13, ché phém rin & dang hat, dang
thoi nho hodc dang vién nén. Ché phdm rén bao gdm phén bon c6 thé duge didu
ché bang céach tron hop chét hodc hdn hop theo sang ché véi phan bon clng véi
cac thanh phéan diéu ché va sau d6 diéu ché ché pham bang cac phuong phap nhu
tao hat hodc ép dun. Theo cach khac, ché phdm ran c6 thé dugc diéu ché bang
cach phun dung dich hodc huyén phu chira hop chét hoic ché pham theo séng
ché trong dung méi d& bay hoi 1én phan bén di didu ché truéc & dang hén hop
dn dinh vé kich thudc, vi du, dang hat, dang thoi nhé hodc dang vién nén, va sau
d6 lam bay hoi dung méi.

Ung dung phi néng nghiép dung dé chi viéc phong trir loai gdy hai khong
xuong song trong pham vi khong phai cay trdng. Viéc tmg dung phi ndng nghiép
ctia ché phim theo sang ché bao gdm viéc phong trir loai gy hai khong xuwong
sdng trong bao quan hat, hot va cac loai thirc an khac va trong hang dét nhu quan
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40 va tham. tmg dung phi ndng nghiép ctia hop chit va ché phdm theo sang ché
ciing bao gdm viéc phong trir loai gay hai khong xuong song trong cay trang tri,
c@y lam nghiép, trong hang rao, doc 18 duong va duong xe Itra va khu vuc ¢6 ¢
nhu bai cd, sdn gon va ddng co. . img dung phi néng nghiép ctia hop chit va che
pham theo sang ché ciing bao gdm viéc phng trir loai gdy hai khong xuong séng
trong nha & va cong trinh kién tric khac c6 thé duoc s dung boi ngudi, trang
trai, gia sic, vuon bach thu hodc cac dong vat khac. Viéc tmg dung phi nong
nghiép cda hop chat va ché phdm theo sang ché ciing bao gdm viéc phong trir
loai gay hai nhu méi c¢6 thé 1am hu hai gd hodc céc vt liéu xdy dung khéc dugc
stt dung trong cac cong trinh.

Ung dung phi néng nghiép ctia ché phim theo sang ché ciing bao gdm viéc
bdo v& nguoi va stc khoé¢ dong vat bang cach _phong trir loai gay hai khong
xuong séng soéng ky sinh hodc truyén bénh truyén nhiém. Viéc phong trir dong
vat ky sinh bao gdm phong trir loai ky sinh bén ngoai la loai ky sinh trén bé mat
co thé cta vat chu (vi du, vai, nach, bung, phan bén trong cta dui) va loai ky
sinh bén trong k¥ sinh bén trong co thé ciia vat chii (vi du, da day, rudt, ph01
tinh mach, duoi da, mé bach huyét). loai gay hai ky sinh bén ngoai hodc truyén
bénh bao gdm, vi du, bo chét chig-ger, ve, chiy, mudi, rudi, bét va bo chét. Loai
ky sinh bén trong bao gdm heartgiun, giun moéc va giun san. Ché phim theo sang
ché thich hop dé phong trir su quiy ph4 hoic nhiém lodi ky sinh toan than
va/hodc khong toan thén trén cac dong vat. Ché pham theo sang ché dic biét
thich hop dé chéng lai lodi gy hai ky sinh bén ngoai hoic truyén bénh. Ché
phim theo sang ché thich hop dé chéng lai loai k¥ sinh quiy ph4 hoat dong nong
nghiép cua cac dong vét, nhu gia suc, ciru, dé, ngua, lon, Itra, lac da, trau, thd,
ga, ga tay, vit, ngong va ong; dong vat lam canh va dong vat nudi nhu cho, meo,
chim canh va ca canh; ciing nhu cac dong vat thir nghiém nhu chudt déng, chuot
lang, chudt va chudt nhit. Bing cach chdng lai cac loai ky sinh nay, mic tac
dong c6 hai va muc giam ddc tinh (dac biét 1a ddc tinh vé thit, sita, len, da, trimg,
mat ong, v.v.) dugc giam, vi vay co thé 4p dung ché phim theo sang che kinh té
hon va lam don gian vi€c nudi cac dong vat.

Vi du vé cac loai gdy hai khong xuong séng trong linh virc nong nghiép
hodc phi ndng nghiép bao gbm: trimg, au trung va con truong thanh thude bo
Canh vay nhu sau can gié, sdu can re, sau do va sau hai bong thudc ho Buém
dém (vi du, sdu duc thin mau hong (Sesamia inferens Walker), su duc than ngd
(Sesamia nonagrioides Lefebvre), sdu cin gié phuong nam (Spodoptera eridania
Cramer), sdu cin gié 14 (Spodoptera fugiperda . E. Smith), sau cin gié cu cai
dudng (Spodoptera exigua Hibner), sau cin 14 bong (Spodoptera littoralis
Boisduval), sdu cén gié soc vang (Spodoptera ornithogalli Guenée), siu cin ré
den (Agrotis ipsilon Hufnagel), sdu buém dau nhung (dAnticarsia gemmatalzs
Hybner), sdu duc qua xanh (Lithophane antennata Walker), sau can gié cai bap
(Barathra brassicae Linnaeus), sdu do dau tuwong (Pseudoplusia includens
Walker), sau do cai bap (Trichoplusia ni Hiibner), sau do cai bép (Trichoplusia
ni Huber), sdu duc chdi thubc 14 (Heliothis virescens Fabricius)); sau duc than,
sau kén, sau kéo mang, sau ¢ chdp, sau cai bap va siu gim thit 14 thudc ho sau
duc than (vi du, sdu duc ngd chau Au (Ostrinia Nubilalis Hibner), sdu cam rén
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(Amyelois transitella Walker), sdu kéo mang 1& ngd (Crambus caliginosellus
Clemens), sau kéo mang cé (Pyralidae: Crambinae) cling nhu sau kéo mang co
(Herpetogramma licarsisalis Walker)); sdu duc than mia (Chilo infuscatellus
Snellen), duc than ca chua nhé (Neoleucinodes elegantalis Guenée), siu cubn 14
mau xanh (Cnaphalocerus medinalis), sdu cubn 14 nho (Desmia funeralis
Hiibner), sdu dua (Diaphania nitidalis Stoll), 4u trung cai bap (Helluala hydralis
Guenée), sau duc than mau vang (Scirpophaga incertulas Walker), sdu duc than
1& (Scirpophaga infuscatellus Snellen), sdu duc than tring (Scirpophaga innotata
Walker), sau duc than ré (Scirpophaga nivella Fabricius), su duc than lda dau
den (Chilo polychrysus Meyrick), sdu buém cum cai bap (Crocidolomia
binotalis English)); sau cudn 14, sdu duc chdi, siu hat, va sdu trai cdy thudc ho
Tortricidae (vi du, budém ca tuyét (Cydia pomonella Linnaeus), buém hai nho
(Endopiza viteana Clemens), buém trdi cdy phuong dong (Grapholita molta
Busck)); ngai roi chanh cam (Cryptophlebia leucotreta Meyrick), sau duc than
chanh cam (Ecdytolopha aurantiana Lima), sdu cudn 14 biang d6 (Argyrotaenia
velutinana Walker), sdu cudn 14 dai chéo (Choristoneura rosaceana Harris), siu
tdo mau nau nhat (Epiphyas postvittana Walker), ngai nho chau Au (Eupoecilia
ambiguella Hiibner), ngai bap tao (Pandemis pyrusana Kearfott), siu cudn 14 an
tap (Platynota stultana Walsingham), sdu in phin hoa soc vin (Pandemis
cerasana Hibner), sdu n phin hoa tdo mau nau (Pandemis heparana Denis &
Schiffermtiller)); va nhiéu lodi thudc bd Céanh vay c6 anh huéng vé mit kinh té
khac (vi du, buém lung kim cuong (Plutella xylostella Linnaeus), sau hong hai
béng (Pectinophora gossypiella Saunders), budém gipsy (Lymkiénria dispar
Linnaeus)); sau duc than qua dao (Carposina niponensis Walsingham), sau duc
than canh con dao (Anarsia lineatella Zeller), sau cu khoai tdy (Phthorimaea
operculella Zeller), duc 14 chdm (Lithocolletis blancardella Fabricius), sdu duc
14 tho chau 4 (Lithocolletis ringoniella Matsumura), sau cudn 14 lua (Lerodea
eufala Edwards), sau duc 14 tdo (Leucoptera scitella Zeller)); trung, nhong va
sdu truéng thanh thudc bd Canh gian bao gdm gian thudc cac ho Blattellidae va
Blattidae (vi du, gidn phuong DPong (Blatta orientalis Linnaeus), gian chau &
(Blatella asahinai Mizukubo), gian Duc (Blattella germanica Linnaeus), gian
soc ndu (Supella longipalpa Fabricius), gian MY (Periplaneta americana
Linnaeus), gian nau (Periplaneta brunnea Burmeister), gidn Madeira
(Leucophaea maderae Fabricius), gidn nau khoi (Periplaneta fuliginosa
Service), gian Australia (Periplaneta australasiae Fabr.), gidn tom hum
(Nauphoeta cinerea Olivier) va gian tron (Symploce pallens Stephens)); tring,
au trung va dang truéng thanh &n 14, &n qua, an ré, an hat va an mé bot thudc bd
Canh cing bao gdm mot ngii cbc thudc ho Anthribidae, Bruchidae, va
Curculionidae (vi dy, bo voi voi hai bong (Anthonomus grandis Boheman), bo
voi voi hai lta nudc (Lissorhoptrus oryzophilus Kuschel), mot ngii cbc théc
(Sitophilus granarius Linnaeus), mot ngii coc gao (Sitophilus oryzae Linnaeus),
mot ngii cdc ¢b poa thudng nién (Listronotus maculicollis Dietz), mot voi dai co
poa (Sphenophorus parvulus Gyllenhal), mot voi dai san mdi (Sphenophorus
venatus vestitus), mot voi dai Denver (Sphenophorus cicatristriatus Fahraeus));
bo nhay, bo canh cting dua chudt, sau an ré, bo canh ctng 14 cdy, bo canh ciing
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khoai tay, va sau duc 14 thudc ho Chrysomelidae (vi du, bo canh cirng khoai tay
Colorado (Leptinotarsa decemlineata Say), sdu an ré ngd phuong Dong
(Diabrotica virgifera virgifera LeConte)); bo da va cac loai bo canh cirg khac
thudc ho Scaribaeidae (vi du, bo canh ctng Nhat Ban (Popillia japonica
Newman), bo canh cung phuong Pong (Anomala orientalis Waterhouse),
Exomala orientalis (Waterhouse) Baraud), bo da mit na phuong Bic
(Cyclocephala borealis Arrow), bo da mit na phuong Nam (Cyclocephala
immaculata Olivier hodc C. lurida Bland), bo phan va gidi tring (Aphodius
spp.), bo ¢6 den (Ataenius spretulus Haldeman), bo cdnh cing xanh June
(Cotinis nitida Linnaeus), bo canh ctng vuon Chdu 4 (Maladera castanea
Arrow), bo canh ctng May/June (Phyllophaga spp.) va bo da chau Au
Rhizotrogus majalis Razoumowsky)); bo canh ctng tham thudc ho Dermestidae;
sau #n 14 thudc ho Elateridae; bo canh cimg vo cdy thugc ho Scolytidae va bo
canh cting bot my thudc ho Tenebrionidae.

Ngoai ra, cc loai gay hai néng nghi€p va phi ndng nghiép bao gbm: triing,
dang truéng thanh va 4u trung thudc bd Canh mang bao gdom séu tai thudc ho
Forficulidae (vi dy, su tai chau Au (Forficula auricularia Linnaeus), sdu tai den
(Chelisoches mono Fabricius)); tring, dang chua thanh thuc, dang truéng thanh
va nhong thudc cac b Canh nta cung va Cénh gidng nhu rép cay thudc ho
Miridae, ve sdu thudc ho Cicadidae, rdy xanh dudi den (vi du Empoasca spp.)
thuoc ho Cicadellidae, rép (Vi du, Cimex lectularius Linnaeus) thudc ho
Cimicidae, rdy thudc cac ho Fulgoroidae va Delphac1dae ve sau nhay cdy thudc
ho Membracidae, rép 14 thudc ho Psyllidae, rudi tring thudc ho Aleyrodidae, rép
thudc ho rép Aphididae, rép sap thudc ho Phylloxeridae, rép sap thudc ho
Pseudococcidae, rép cdy thudc ho Coccidae, Diaspididae va Margarodidae, rép
van thudc ho Tingidae, rép hoi thudc ho Pentatomidae, rép (vi du, rép 16ng
(Blissus leucopterus hirtus Montandon) va rép phuong Nam (Blissus insularis
Barber)) va rép hai hat khac thudc ho Lygaeidae, rép dai thudc ho Cercopidae,
rép hai bi thudc ho Coreidae, va rép d6 va nhuom mau bong thudc ho
Pyrrhocoridae.

Céc loai giy hai nong nghiép va phi ndng nghiép cling bao gdm tring, Au
trung, nhong va dang truéng thanh thude bd Ve bét (ve) nhu bo ve nhén va bo ve
do thudc ho Tetranychidae (vi du, bo ve d6 Chau Au (Panonychus ulmi Koch),
bo ve nhén hai chim (ZTetranychus urticae Koch), bo ve McDaniel (Tetranychus
mcdanieli McGregor)), bo ve det thudc ho Tenuipalpidae (vi du, bo ve det hai
chanh (Brevipalpus lewisi McGregor)), bo ve an chdi va gi sit thudc ho
Eriophyidae va cac loai bo ve dn 14 va ve bét anh hudng dén strc khoé cia nguoi
va dong vat, tac 1a ve bét phén hoa thudc ho Epidermoptidae, ve bét qua dai
thuoc ho Demodicidae, ve bét hat cing thudc ho Glycyphagidae, ve thudc ho
Ixodidae, thuong dugc goi 1a ve cing (vi du, ve nho (Ixodes scapularis Say), ve
gy liét uc (Ixodes holocyclus Neumann), ve chd M§ (Dermacentor variabilis
Say), tic sao (Amblyomma americanum Linnaeus)) va ve thudc ho Argasidae,
thuong duoc goi la ve mém (vi du, ve tai phat (Ornithodoros turicata), ve ga no1
chung (4Argas Radiatus)); ve bét gay nim vay va ngta thudc cac ho Psoroptidae,
Pyemotidae, va Sarcoptidae; tring, dang truéng thanh va dang chua thanh thuc
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thudc bo Canh thing bao gém chau chdu va dé (vi du, chau chdu di cu (vi du,
Melanoplus sanguinipes Fabricius, M. differentialis Thomas), chau chiu My (vi
du, Schistocerca americana Drury), chiu chiu sa mac (Schistocerca Gregaria
Forskal), chau chdu di cu (Locusta migratoria Linnaeus), chéu chiu bui rém
(Zonocerus spp.), dé nha (Acheta domesticus Linnaeus), dé rudi (vi du, dé rudi
hung (Scapteriscus vicinus Scudder) va dé rudi phuong Nam (Scapteriscus
borellii Giglio-Tos)); cdc dang trudng thanh va dang chua thanh thuc thudc bd
codn trung Hai canh bao gom sau duc 14, rudi nhue rudi qua (Tephritidae), rudi
frit (vi du, Oscinella frit Linnaeus), gioi dét, rudi nha (vi du, Musca domestica
Lmnaeus) rudi nha nhé (vi du, Fannia canicularis Linnaeus, F. Jfemoralis Stein),
rudi cho (vi du, Stomoxys calcitrans Linnaeus), rudi mat, rudi anten, rudi nhdng
(vi du, Chrysomya spp., Phormia spp.), va cac loai rudi réu khac, rudi trau (vi
du, Tabanus spp.), rudi gioi (vi du, Gastrophilus spp., Oestrus spp.), bo gia stc
(vi du, Hypoderma spp.), rudi huou (vi du, Chrysops spp.), con mong (vi du,
Melophagus ovinus Linnaeus) va cac loai Réu ngan khéac, mudi (vi du, Aedes
spp., Anopheles spp., Culex spp.), rudi den (vi du, Prosimulium spp., Simulium
spp.), rudi nhué ddt, rudi cat, sciarids, va cic loai Giun tron khac; trimg, dang
chua thanh thuc va dang trudng thanh thude bo Canh to bao gdm bo tri hanh (Bo
trT tabaci Lindeman), bo t1i hai hoa (Frankliniella spp.), va cac loai bo trT dn 14
khac; cac loai gdy hai con trung thudc by Canh mang bao gbm kién thudc ho
Formicidae bao gém kién duc g Florida (Camponotus floridanus Buckley), (vi
du, kién duc gb mau dé (Camponotus ferrugineus Fabricius), kién duc gb mau
den (Camponotus pennsylvanicus De Geer), kién chan trang (Technomyrmex
albipes French. Smith), kién dau to (Pheidole sp.), kién ma (Tapinoma
melanocephalum Fabricius); kién Pharaoh (Monomorium pharaonis Linnaeus),
kién lira con (Wasmannia auropunctata Roger), kién Itra (Solenopsis geminata
Fabricius), kién lira d6 (Solenopsis invicta Buren), kién Achentina (Iridomyrmex
humilis Mayr), kién dai (Paratrechina_longicomis Latreille), kién mat duong
(Tetramorium caespitum Linnaeus), kién dau diia Trung Quéc (Lasius alienus
Forster) kién nha c6 mui (Tapinoma sessile Say). Cac loai Canh mang khac bao
gbm ong (bao gbém ong duc gd), ong simg, ong bép cay vang va den, ong bip
cay, va ong cin la (Neodiprion Spp.; Cephus spp.); cac loai gay hai con trung
thudc bd Canh déu bao gdbm mdi thudc ho Termitidae (vi du, Macrotermes san
phim. Odontotermes obesus Rambur), Kalotermitidae (vi du, Cryptotermes sp.),
va ho Rhinotermitidae (vi du, Reticulitermes sp., Coptotermes sp., Heterotermes
tenuis Hagen), mdi dat phuong Péng (Reticulitermes flavipes Kollar), méi dit
phuong Tay (Retzculztermes hesperus Banks), moi d4t Formosan (Coptotermes
formosanus Shiraki), mdi gd Tay An Do (Incisitermes immigrans Snyder), moi
chuyen bot (Cryptotermes brevis Walker), moi g0 (Incisitermes snyderi Light),
mdi dit Péng Nam (Reticulitermes virginicus Banks), mdi g6 phuong Dong
(Incisitermes minor Hagen), moi cdy nhu Nasutitermes sp. va cac loai moi khac
c¢6 anh huéng vé mit kinh té; cac loai gay hai con tring thudc bo Thysanura nhu
bo bac (Lepisma saccharina Linnaeus) va firebrat (Theimobia domestica
Packard); cac loai gdy hai con trung thudc bo an 1ong va gém chdy dau
(Pediculus humanus capitis De Geer), rdn nguoi (Pediculus humanus Linnaeus),
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ran ga (Menacanthus stramineus Nitszch), ran cho (Trichodectes canis De Geer),
ran chim (Goniocotes gallinae De Geer), tan ctru (Bovicola ovis Schrank), ran
gia suc mili ngan (Haematopinus eurysternus Nitzsch), ran gia sic mili dai
(Linognathus vituli Linnaeus) va rén ky sinh hut va cdn nguoi va dong vat khac;
cac loai gdy hai con trung thudc bd Siphonoptera bao gdm ray chudt phuong
DBoéng (Xenopsylla cheopis Rothschild), rdy meo (Ctenocephalides felis Bouche),
ray cho (Ctenocephalides canis Curtis), rdy gi mai (Ceratophyllus gallinae
Schrank), ray dinh (Echidnophaga gallinacea Westgd), ray ngudi (Pulex irritans
Linnaeus) va cac loai ray khac gy dau dong vat co vi va chim. Céc loai dong
vat chin khép gy hai khac con bao gbém: nhén thudc b Nhén nhu nhén néu an
dat (Loxosceles reclusa Gertsch & Mulaik) va nhén doc den MY (Latrodectus
mactans Fabricius), va rét thudc bd c6 Vay nhu rét nha (Scutigera coleoptrata
Linnaeus).

Vi du vé céc loai giy hai khong xuong sdng cho hat bdo quan bao gdm
larger grain borer (Prostephanus truncatus), lesser grain borer (Rhyzopertha
dominica), bo voi voi gao (Stiophilus oryzae), bo voi voi cdy ngd (Stiophilus
zeamais), bo voi voi dau dlia (Callosobruchus maculatus), red bdt mi bo canh
cung (Tribolium castaneum), bo voi voi thoc (Stiophilus granarius), buém dém
An @6 (Plodia interpunctella), Mediterranean bo canh cimg bot mi (Ephestia
kuhniella) va bo canh cting hat nhin va hat gi sat (Cryptolestis ferrugineus).

Hop chit theo sang ché cling c6 hoat tinh d6i véi cac loai thude 16p giun
tron, san_day,san]a,va giun diu méc bao gbm cac loai c6 anh huong vé mit
kinh té thudc bo Strongylida, bd Giun dfia, Giun kim, Rhabditida, Spirurida va
Enoplida nhu, nhung khong chi giéi han 6, cac loai gay hai noéng nghiép c6 anh
huéng vé mat kinh t& (tac 1a giun tron nét san thude glong Meloidogyne, giun
tron gdy ton thuong thudc giong Pratylenchus, giun tron ré ngan thudc giong
ﬂ%%wbmsVv)Vawcbmgaﬂmumowmmmeamngmnmdmgvmﬁmﬂa
tAt ca cac loai san 14, san xo mit, va giun tron ¢6 anh hudng vé mat kinh t€ nhu
Strongylus vulgaris & ngua, Toxocara cards & chd, Haemonchus contortus &
ctru, Dirofilaria immitis Leidy & cho, Anoplocephala perfoliata & ngua, Fasciola
hepatica Linnaeus 6 dong vat nhai lai, v.v.).

Hop chét theo séng ché c6 hoat tinh dic biét tot dbi véi cac dong vat gy
hai thugc bo Canh vay (vi du, Alabama argillacea Hilbner (séu 14 bdng), Archips
argyrospila Walker (sau cuon 14 cdy @n qua), A. rosana Linnaeus (sau cuon la
chau Au) va cac loai sau cubn 14 lac diu den khéic, Chilo suppressalis Walker
(séu duc ré ta), Cnaphalocrosis medinalis Guenee (sdu cuon 14 laa), Crambus
caliginosellus Clemens (sau kéo mang 1& ngd), Crambus teterrellus Zincken (sdu
kéo mang co poa), Cydia pomonella Linnaeus (sdu buém duc trai), Earias
insulana Boisduval (sdu xanh c6 gai), Earias vittella Fabricius (sdu xanh c6
dbm), Helicoverpa armigera Hiibner (sdu xanh MY), Helzcoverpa zea Boddie
(sdu xanh ngd), Heliothis virescens Fabricius (sdu duc chdi thube 1a),
Herpetogramma licarsisalis Walker (sdu kéo mang co), Lobesia botrana Denis
& Schiffermtller (buém dém nho), Pectinophora gossypiella Saunders (sau
xanh cAm chuéng), Phyllocnistis citrella Stainton (sdu duc 14 cam quyt), Pieris
brassicae Linnaeus (budm lon tring 16n Anh), Pieris rapae Linnaeus (buém lon
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tréng nho Anh), Plutella xylostella Linnaeus (séu to), Spoa’optem exigua Hubner
(sAu cin gié ca cai duong), Spodoptera litura Fabricius (sdu can r& thudc 14, sau
rém), Spodoptera frugzperda J. E. Smith (sdu cén gié 13), Trichoplusia ni
HuMwﬂ&mdowﬂmmvaRMummMthwmkﬁmMMCbcadma

Hop chat theo sang ché ciing c6 hoat tinh dang ké v6i cac loai thudc bd con
trang Canh gidng bao gom: Acyrthisiphon pisum Harris (r€p ving dau Ha lan),
Aphis craccivora Koch (1&p ving déu diia), Aphis fabae Scopoli (rép ving go
cung), Aphis gossypii Glover (r€p vung bong, rép vung dua), Aphis pomi De
Geer (rép vung tdo), Aphis spiraecola Patch (rép ving mo trdn chiu),
Aulacorthum solani Kaltenbach (rép ving cdy mao dia hoang), Chaetosiphon
fragaefolii Cockerell (rép vung dau tay), Diuraphis noxia Kurdjumov/Mordvilko
(rép vung lha my Nga), Dysaphis plkiénaginea Paaserini (rép vimng tdo do),
Eriosoma lanigerum Hausmann (r€p vung tdo long to), Hyalopterus pruni
Geoffroy (rép ving man hdt), Lipaphis erysimi Kaltenbach (r€p ving cu cai),
Metopolophium dirrhodum Walker (rép vung ngii cbe), Macrosipum euphorbiae
Thomas (rép vung khoai tdy), Myzus persicae Sulzer (rép viung khoai tay-dao,
rép ving dao xanh), Nasonovia ribisnigri Mosley (rép vung rau diép),
Pemphigut spp. (cac loai rép ré va céc lodi rép vi 14), Rhopalosiphum maidis
Fitch (rép ving 14 ngd), Rhopalosiphum padi Linnaeus (rép vung anh dao),
&%wqmwgmmmwnRmﬂmummxmhhcaoSmﬁwnmwmeﬁmmmm@w
ving hai Anh), Therioaphis maculata Buckton (rép vung c6 linh lang co6 dbm),
Toxoptera aurantii Boyer de Fonscolombe (rép ving den cam quyt), va
Toxoptera citricida Kirkaldy (rép ving cam quyt nau); Adelges spp. (adelgids);
Phylloxera devastatrix Pergande (rép hai hd dao pécan); Bemisia tabaci
Gennadius (rudi trang thuoc 14, rudi tring khoai lang), Bemisia argentifolii
Bellows & Perring (rudi tring cdy duong 14 rung), Dialeurodes citri Ashmead
(rudi trang cam quyt) va Trialeurodes vaporariorum Westwood (rudi tring nha
kinh); Empoasca fabae Harris (bo nhay hai 14 khoai tdy), Laodelphax striatellus
Fallen (rdy nau nhd), Macrolestes quadrilineatus Forbes (rdy xanh dubi den ctic
tay), Nephotettix cinticeps Uhler (rdy xanh dudi den), Nephotettix nigropictus
Stal (riy xanh dudi den hai l4a), Nilaparvata lugens Stal (rdy néu), Peregrinus
maidis Ashmead (bo nhdy hai cdy ngd), Sogatella furcifera Horvath (rdy lung
trang), Sogatodes orizicola Muir (rdy lGa), T3 yphlocyba pomaria McAtee ray
xanh dudi den téo tring, Erythroneoura spp. (rdy xanh dudi den nho);
Magicidada septendecim Linnaeus (ve sdu); Icerya purchasi Maskell (rép dém
bong), Quadraspidiotus perniciosus Comstock (rép San Jose); Planococcus citri
Risso (sdu an bdt cam quyt); Pseudococcus spp. (cac loai sau dn bot khac);
Cacopsylla pyricola Foerster (1€p 14 1€), Trioza diospyri Ashmead (rép 14 cay
héng vang).

Hop chét theo sang ché ciing c6 hoat tinh dbi vé6i cac lodi thudc b Canh
nira ctmg bao gdm: Acrostemum hilare Say (rép hdi xanh), Anasa tristis De Geer
(rép bi), Blissus leucopterus Say (1€p), Cimex lectularius Linnaeus (rép)
Corythuca gossypii Fabricius (rép bong), Cyrtopeltis modesta Distkién (rép ca
chua), Dysdercus suturellus Herrich-Schaffer (bo xit bong), Euchistus servus
Say (rép hoi ndu), Euchistus variolarius Palisot de Beauvois (rép hoi mot d6m),
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Graptosthetus spp. (cac loai rép hai hat), Leptoglossus corculus Say (rép hat
thong nhay 14), Lygus lineolaris Palisot de Beauvois (rép cdy), Nezara viridula
Linnaeus (rép hoi xanh phuong Nam), Oebalus pugnax Fabricius (rép hoi gao),
Oncopeltus fasciatus Dallas (r€p cdy cho dich nhua mu 16n), Pseudatomoscelis
seriatus Reuter (bo nhay bong). Cac bd con trung khac duge phong trir boi céc
ché phidm theo sang ché gdm bd Cénh to (vi du, Frankliniella occidentalis
Pergande (bo tri hai hoa phuong Tay), Scirthothrips citri Moulton (bo tri cam
quyt), Sericothrips variabilis Beach (bo tri dau tuong), va Thrips tabaci

Lindeman (bo trf hanh); va bd Canh cung (vi du, Leptinotarsa decemlineata Say
(bo canh cting khoai tay Colorado), Epilachna varivestis Mulsant (bo canh ciing
dau Mexicd) va bo bb ciii thudc giéng Agriotes, Athous hodc Limonius).

Ciing can luu ¥ mot s6 hé phan loai duong thoi d6i v6i bd Canh gibng dudi
dang bd phu trong bd Canh ntra.

Tét hon 13, st dung hop chit theo sang ché @ phong trir bo tri hoa phuong
Tay (Frankliniella occidentalis). Tot hon 13, str dung hop chit theo sang ché dé
phong trir bo nhay hai la khoai tdy (Empoasca fabae). T6t hon 13, st dung hop
chét theo sang ché dé phong trir rép vimg bong dua (Aphis gossypii). Tot hon 13,
su dung hop chét theo sang ché dé phong trr rép vimg dao xanh (Myzus
persicae). Tét hon 13, sir dung hop chat theo sang ché dé phong trir bo phin
Hanghalkhomlang(Benunatabac@

Hop chit theo sang ché cling ¢co thé hitu ich de lam tang strc sdng cia cay
tréng. Phuong phép ndy bao gom budc cho cay trong (vi dy, tan la, hoa, qua
hoic ré) hodc hat ma tir d6 cay trdng dugc phat trién tiép xuc v6i hop chét ¢co
cong thue 1 voi luong du dé dat dugc tac dung tang sirc song thuc vit mong
mudn (ttrc 13 lvong hitu hiéu v& mit sinh hoc). Thong thuong, hop chét c¢6 cong
thirc 1 dugce dung duéi dang che phim dugc pha ché. Mic du hop chét ¢6 cong
thirc 1 thuong dugce dung truc tlep 1én cAy tréng hodc hat cia né, no ciing ¢6 thé
dugc dung vao vi tri cua cdy trdng, tirc 14 mdi trudng cia cdy trong, cu thé 1a
phan moi trudmg du gin dé cho phép hop chat ¢6 cong thie 1 tham nhdp vao cay
trdng. Vi tri lién quan dén phuong phap nay hau hét thuong 1a moi truong sinh
trudng (toc 1a moi truong cung cap chat(hnh dudng cho cay'uong) thong
thuong 1a dat, trong do cay tron phét trién. Do do, xu ly cay trong dé lam téng .
stc song cua cay trong bao gdm budge cho cay trong, hat ma tir do cay trdng phat
trién hodic vi tri cia cdy trdng tiép xtc véi lugng hiru hiéu vé mit sinh hoc cia
hqpchatcocongthucl

Viéc stic song cua cdy trong tang 1én c6 thé mang lai mot hodc nhiéu hiéu
qué quan sat dugc nhu sau: (a) t6i wu thiét 1ap cdy trong duge chimg minh bang
ty 1& nay mam hat, ty 18 moc cua cdy va tinh khang cla cdy my man; (b) tang
muc sinh trudng cua ciy trong dugc chung minh bang tdc do phat trién nhanh va
khée cua 14 (vi du, do dugce bang hé s6 dién tich 1), d6 cao cua cay, s6 chdi (vi
du, d01 v6i lua), khoi lugng ré va tong khdi lugng kho cta phan sinh dudng cua
ciy tréng; (c) ting ning suat vu mua dugc ching minh bang thoi gian ra hoa,
khoang thoi gian ra hoa, s6 luong hoa, tong khéi lugng sinh khéi tich tu (tic 12
nangsuatvesoluqng)Vw%oackhanangtuﬂlﬂulquahoachatcuasmnphanlﬁuc
12 nang suit vé chét luong); (d) ting kha ning khang hoic ngin nglra sy lay
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nhiém bénh nhiém khudn & thuc vat va su tan pha ctia loai gay hai chan dét, giun
tron hodc dong vat thdn mém; va () ting kha ning khang cua thuc vt dbi voi
cac suc ép ctia moi truong nhu tiép xtic v6i nhiét o cao, 36 4m g?m diém cuc
thuan hoic cac hoa chat gay doc thuc vat.

Hop chét theo sang ché co thé 1am ting stic sdng ctia cdy trong di dugc xir
1y so v&i cdy trdong khong duge xir Iy bang cach tidu diét hodic theo cach khéc 1a
ngan ngtra viéc an thyc vat cua cac loai gy hai khong xuong séng trong méi
truong cua cay trdn. Khi khéng kiém soat dugc viéc loai gy hai khong xuong
sdng an cay trong, cac loai giy hai nay s€ lam giam strc song clia cdy trong bang
cach an cac mo hodc nhwa cia cdy trong, hodc truyén mam bénh thuc vat nhu
virut. Ngay ca khi khong c6 cac loai gy hai khong xuong sdng an thyc vit, cac
hop chét theo sang ché ciing co thé lam ting stc song cua cay trong bang cach
lam thay d6i qua trinh trao doi chit clia cdy trong. Néi chung, strc song cia cay
trong gan nhu dugc tang dang ké nho xtr 1y cdy trong bang hop chit theo sang
ché néu cay tréng nay duoc sinh  trudng trong moi truong khong ly tudng, tic la
mdi trudng c6 mot hodc nhiéu yéu td bét lgi cho cdy trong dé dat duoc tiém ning
gen hoan chinh trong moéi truong ly tudng.

béang cht y 1a phuong phap lam tang strc séng clia ciy tréng, trong d6 ciy
trong dugc sinh truong trong moi trudng bao gom cac loai gay hai khong xuong
song &n thuc vat. Tét hon 13, phuong phap lam ting sirc sdng cta cay trdng,
trong d6 cdy trong dugc sinh trudng trong moi truong khong bao gdm cac loai
gdy hai khong xuong sdng an thue vat. Tét hon 13, phuong phap lam ting stic
song cua cay trong, trong do cdy trong duge sinh truéng trong moi truong chira
lwong 4m thép hon Iy tuéng dé hd trg cho su sinh truong cua cay trong Déng
cha y 1a phuong phap lam tang st song cua cay trong, trong d6 cay trong 1a Ia.
Tét hon 14, phuong phap lam tang st sbng ctia ciy trong, trong do cdy trong 1a
ngoé (bap) Tét hon 13, phuong phap lam ting sirc sdng cta cdy trong, trong d6
ciy trong 1a d4u tuong.

Hop chit theo sang ché ciing co thé dugc tron véi mot hoic nhleu hop chét
hoic chit ¢6 hoat tinh sinh hoc bao gdm thudc trir siu, thudc diét ndm, thude diét
giun tron, thube diét khuan thudc diét ve bét, thudc diét co, chat ting cudng do
tuong thich cua cdy trdng cho thubc diét co, chat diéu hoa sinh truong nhu chét
{rc ché con trung 10t x4c va chét kich thich ré, thube tiét duc, chit ban ho4 hoc,
chét xua dubi, chit ddn du c6n tring, pheromon, chét kich thich an, cdc hoat chit
sinh hoc hodc vi khun gy bénh c6n tring, virut hodc ndm dé tao thanh thudc
trir siu nhiéu thanh phan c6 phd st dung trong nong nghi€p va phi néng nghiép
rong hon. Do 46, séng ché ciing dé xuit ché pham bao gém lugng hitu hiu vé
mat sinh hoc cta hop chit c¢6 cong thirc 1, it nhat mot thanh phan bd sung duoc
chon tir nhém bao gdm chét hoat dong bé mit, chit pha lodng ran hodc chét pha
loding 16ng va luong hiru hiéu cua it nhit mot hop chat hodc chit c6 hoat tinh
sinh hoc bd sung. Pbi véi hdn hop theo sang ché, cac hogp chat hodc chét c6 hoat
tinh sinh hoc khac c6 thé duoc diéu ché cung véi ché phém theo sang ché, bao
gdm hop chét c6 cong thirc 1, dé tao thanh hén hop so ché, hodc cac hop chét
hoic chét ¢6 hoat tinh sinh hoc khac c6 thé dugc diéu ché riéng 1€ tur ché pham
theo sang ché, bao gdm hop chét c6 cong thire 1, va hai ché pham dugc két hop
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cung nhau trude khi st dung (vi dy, trong thuing phun) hodc, theo mdt cach khac,
dugc ding lién tiép.

Vi du v& hop chét hodc chit ¢6 hoat tinh sinh hoc ¢6 thé diéu ché véi hop
chit hodc hoat chét c6 hoat tinh sinh hoc theo sang ché 13 thudc trir sdu nhu
abamectin, axephat, axequinocyl, axetamiprit, acrinathrin, afidopyropen
([(3S,4R,4aR,68,6aS,12R,12a8,12bS)-3-[(xyclopropylcacbonyl)oxy]-1,3,4,4a,5,-
6,6a,12,12a,12b-decahydro-6,12-dihydroxy-4,6a,12b-trimetyl-11-0x0-9-(3-
pyridinyl)-2H,11H-naphto[2,1-b]pyrano[3,4-e]pyran-4-ylJmetyl ~ xyclopropan-
carboxylat), amidoflumet, amitraz, avermectin, azadiractin, azinphos-metyl,
benfuracarb, bensultap, bifenthrin, bifenazat, bistrifluron, borat, buprofezin,
cadusafos, carbaryl, carbofuran, cartap, carzol, clorantraniliprol, clorfenapyr,
clorfluazuron,  clopyrifos, clopyrifos-metyl, cromfenozit, clofentezin,
clothianidin, xyantraniliprol  (3-bromo-1-(3-clo-2-pyridinyl)-N-[4-xyano-2-
metyl-6-[(metylamino)cacbonyl]phenyl]-1H-pyrazol-5-carboxamit),
xyclaniliprol (3-bromo-N-[2-bromo-4-clo-6-[[(1-xyclopropyletyl)amino]-
cacbonyl]phenyl]-1-(3-clo-2-pyridinyl)-1 H-pyrazol-5-carboxamit),
xycloprothrin, xycloxaprid ((5S,8R)-1-[(6-clo-3-pyridinyl)metyl]-2,3,5,6,7,8-
hexahydro-9-nitro-5,8-Epoxy-1H-imidazo[1,2-a]azepine) xyflumetofen,
xyfluthrin,  beta-xyfluthrin, = xyhalothrin, = gamma-xyhalothrin, lambda-
xyhalothrin, xypermethrin, alpha-xypermethrin, zeta-xypermethrin, xyromazin,
deltamethrin, diafenthiuron, diazinon, dieldrin, diflubenzuron, dimefluthrin,
dimehypo, dimetoat, dinotefuran, diofenolan, emamectin, endosulfan,
esfenvalerat, ethiprol, etofenprox, etoxazol, fenbutatiN-oxit, fenitrothion,
fenothiocarb, fenoxycarb, fenpropathrn, fenvalerat, fipronil, flometoquin (2-etyl-
3,7-dimetyl-6-[4-(triflometoxy)phenoxy]-4-quinolinyl metyl cacbonat),
flonicamit, flubendiamit, fluxythrinat, flufenerim, flufenoxuron,
flufenoxystrobin (metyl (0.E)-2-[[2-clo-4-(triflometyl)phenoxy|metyl|-a-
(metoxymetylen)benzenaxetat), flufensulfon (5-clo-2-[(3,4,4-triflo-3-buten-1-
yDsulfonyl]thiazol), fluhexafon, fluopyram, flupiprol (1-[2,6-diclo-4-
(triflometyl)phenyl]-5-[(2-metyl-2-propen-1-yl)amino]-4-[(triflometyl)sulfinyl]-
1 H-pyrazol-3-carbonitril), flupyradifuron  (4-[[(6-clo-3-pyridinyl)metyl](2,2-
difloetyl)amino]-2(5H)-furanon), fluvalinat, tau-fluvalinat, fonophos,
formetanat, fosthiazat, halofenozit, heptafluthrin  ([2,3,5,6-tetraflo-4-
(metoxymetyl)phenyl Jmetyl 2,2-dimetyl-3-[(12)-3,3,3-triflo-1-propen-1-
yl]xyclopropancarboxylat), —hexaflumuron, hexythiazox, hydrametylnon,
imidacloprit, indoxacarb, xa phong trir sdu, isofenphos, lufenuron, malathion,
meperfluthrin  ([2,3,5,6-tetraflo-4-(metoxymetyl)phenyllmetyl (1R,35)-3-(2,2-
dicloethenyl)-2,2-dimetylxyclopropancarboxylat), metaflumizon, metaflumizon,
methamidophos, metidation, methiodicarb, metomyl, metopren, metoxyclo,
metofluthrin, metoxyfenozit, metofluthrin, monocrotopho, monoflothrin
([2,3,5,6-tetraflo-4-(metoxymetyl)phenylJmetyl 3-(2-xyano-1-propen-1-yl)-2,2-
dimetylxyclopropancarboxylat), nicotin, nitenpyram, nithiazin, novaluron,
noviflumuron, oxamyl, parathion, parathion-metyl, permetrin, phorat, phosriéng
biét, phosmet, phosphamidon, pirimicarb, profenofos, profluthrin, propargit,
protrifenbut,  pyflubumit  (1,3,5-trimetyl-N-(2-metyl-1-oxopropyl)-N-[3-(2-
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metylpropyl)-4-[2,2,2-triflo-1-metoxy-1-(triflometyl)etyl[phenyl]-1H-pyrazol-4-
carboxamit), pymetrozin, pyrafluprol, pyrethrin, pyridaben, pyridalyl,
pyrifluquinazon, pyriminostrobin (metyl (o.£)-2-[[[2-[(2,4-diclophenyl)amino]-
6-(triflometyl)-4-pyrimidinyl]oxy]metyl]-a-(metoxymetylen)benzenaxetat),

pyriprol, pyriproxyfen, rotenon, ryanodin, silafluofen, spinetoram, spinosad,
spirodiclofen, spiromesifen, spirotetramat, sulprofos sulfoxaflor (V-
[metyloxido[ 1-[6-(triflometyl)-3-pyridinyl]etyl]- “\*-sulfanyliden]cyanamit),

tebufenozit, tebufenpyrad, teflubenzuron, tefluthrin, terbufos, tetrachlorvinphos,
tetramethrin, tetrametylfluthrin ([2,3,5,6-tetraflo-4-(metoxymetyl)phenylJmetyl

2.2.3 3-tetrametylxyclopropancarboxylat), tetraniliprol, thiacloprid,
thiametoxam, thiodicarb, thiosultap-natri, tioxazafen (3-phenyl-5-(2-thienyl)-
1,2.,4-oxadiazol), tolfeppyrad, tralomethrin, triazamat, trichlorfon,

triflumezopyrim (mudi nodi 2,4-dioxo-1-(5-pyrimidinylmetyl)-3-[3-
(triflometyl)phenyl]- 2H—pyr1do[1 2- a]pyr1m1d1n1) triflumuron, Bacillus
thurmgzenszs noi doc t§ delta, vi khudn c6 kha ning gy bénh, virut c6 kha ning
gdy bénh va nim c6 kha ning giy bénh.

Tét hon 1a thudc trr sdu nhu abamectin, axetamiprit, acrinathrin,
afidopyropen, amitraz, avermectin, azadiractin, benfuracarb, bensultap,
bifenthrin, buprofezin, cadusafos, carbaryl, cartap, clorantraniliprol, clorfenapyr,
clopyrifos, clothianidin, xyantraniliprol, xyclaniliprol, xycloprothrin, xyfluthrin,
beta-xyfluthrin,  xyhalothrin, =~ gamma-xyhalothrin, = lambda-xyhalothrin,
xypermethrin, alpha-xypermethrin, zeta-xypermethrin, Xxyromazin, deltamethrin,
dieldrin, dinotefuran, diofenolan, emamectin, endosulfan, esfenvalerat, ethiprol,
etofenprox, etoxazol, fenitrothion, fenothiocarb, fenoxycarb, fenvalerat, fipronil,
flometoquin, flonicamit, flubendiamit, flufenoxuron, flufenoxystrobin,
flufensulfon, flupiprol, flupyradifuron, fluvalinat, formetanat, fosthiazat,
heptafluthrin, hexaflumuron, hydrametylnon, imidacloprit, indoxacarb,
lufenuron, meperfluthrin, metaflumizon, methiodicarb, metomyl, metopren,
metoxyfenozit, metofluthrin, monoflothrin, nitenpyram, nithiazin, novaluron,
oxamyl, pyflubumit, pymetrozin, pyrethrin, pyridaben, pyridalyl,
pyriminostrobin, pyriproxyfen, ryanodin, spinetoram, spinosad, spirodiclofen,
spiromesifen, spirotetramat, sulfoxaflor, tebufenozit, tetramethrin,
tetrametylfluthrin, thiacloprid, thiametoxam, thiodicarb, thiosultap-natri,
tralomethrin, triazamat, triftumezopyrim, triflumuron, Bacillus thuringiensis noi
doc td delta, tat ca cac ching Bacillus thuringiensis va tit ca cac chung virut da
mat nhan.

Mot phuong an vé& chét sinh hoc dé tron v6i ché phim theo sing ché bao
gbm vi khudn giy chét cho con triung nhu Bacillus thuringiensis va noi doc td
delta duroc bao nang cta Bacillus thuringiensis nhu thubc trir sau sinh hoc

MVP va MVPH ducrc didu ché bang cach quy trinh CellCap (CeHCap ,

MVP va MVPII 1a nhén hiéu hang hoa cia Mycogen Corporation,
Indianapolis, Indiana, USA); nim gay chét cho con tring nhu nam nho xa xanh;
va virut gay chét cho con tring (c4 hai trong ty nhién va bién d6i gen) nhu virut
hinh que, virut da mat nhin (nucleopolyhedro viruses - NPV) nhu HzZNPV (virut
da miat nhan Helicoverpa zea), AfNPV (virut nhidu mit nhdn Anagrapha
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falcifera); va virut dang hat (granulosis virut-GV) nhu virut dang hat Cydia
pomonella (CpGV).

Tot hon 1a ché pham trong d6 hoat chit phong trir loai gy hai khong
Xuong song khac thudc v& nhém hoa chit khac nhau hodc c6 vi tri tac dong khac
v6i hop chat c6 cong thirc 1. Trong mét s6 truong hop, t6 hop v6i it nhat mot
hoat chit phong trir loai gay hai khong xuong song khéc cé phd phong trir tuong
tu nhung vi tri tac dong khac nhau s& dugc uu tién ddc biét. Do do6, ché pham
theo sang ché c6 thé chia thém luong hitu hiéu vé mit sinh hoc cua it nhit mét
hoat chit phong trir loai giy hai khong xuong séng bd sung c6 phd phong trir
trong ty nhung thudc nhéom hoa chét khac nhau hodc c6 vi tri tac dong khac
nhau. Hop chat hodc chit c6 hoat tinh sinh hoc bd sung nay bao gdm, nhung
khong chi gidi han &, chit tc ché axetylcholinsteraza (AChE) nhu carbamat
metomyl, oxamyl, thiodicarb, triazamat, va phosphat hitu co clopyrifos; chét chi
vin kénh clorua céng GABA nhu xyclodien dieldrin va endosulfan, va
phenylpyrazol ethiprol va fipronil; chit didu bién kénh natri nhu pyrethroit
bifenthrin, xyfluthrin, beta-xyfluthrin, xyhalothrin, /ambda-xyhalothrin,
xypermethrin, deltamethrin, dimefluthrin, esfenvalerat, metofluthrin va
profluthrin; chit chi van thu thé axetylcholin nicotin (nAChR) nhu neonicotinoit
axetamiprit, clothianidin, dinotefuran, imidacloprit, nitenpyram, nithiazin,
thiacloprid, va thiametoxam, va sulfoxaflor; chét hoat héa allosteric thu thé
axetylcholin nicotin (nAChR) nhu spinosyns spinetoram va spinosad; chét hoat
héa kénh clorua nhu avermectin abamectin va emamectin; chit dang hiéu
hormon vi thanh nién nhu diofenolan, metoprene, fenoxycarb va pyriproxyfen;
chat phong bé an homopteran chon loc nhu pymetrozm va flonicamit; chat {rc
ché phat trién ve bét nhu etoxazol; chét trc ché mang ngoai cung cua ty thé ATP
syntaza nhu propargite; ucoupler cia phosphoryl hoa oxy hoa nho phad vo&
gradien proton nhu clorfenapyr; chit phong bé kénh thu thé axetylcholin nicotin
(nAChR) nhu cic chét tuong tu cartap nereistoxin; chét tc ché sinh tong hop
chitin nhu benzoylure flufenoxuron, hexaflumuron, lufenuron, novaluron,
noviflumuron va triflumuron, va buprofezin; dipteran moulting chit pha v& nhu
xyromazin; chit chii van thu thé ecdyson nhu diaxylhydrazin metoxyfenozit va
tebufenozit; chat chu van thy thé octopamin nhu amitraz; chit trc ché van chuyen
dién tr phirc hop III mang ngoai cung cua ty thé nhu Hydrametylnon chét Gc
ché van chuyen dién t phirc hop I mang ngoai cung cia ty thé nhu pyridaben;
chit phong bé kénh canxi phu thudc dién thé nhur indoxacarb; chét trc ché axetyl
CoA carboxylaza nhu spirodiclofen cta axit tetronic va tetramic, spiromesifen
va spirotetramat; chét e ché van chuyén dién tir phuc hop II mang ngoai cung
ctia ty thé nhu B-ketonitril xyenopyrafen va xyflumetofen; chét diéu bién thy thé
ryanidin nhu  antranilic ~diamit clorantraniliprol, xyantraniliprol va
xyantraniliprol, diamit nhu flubendiamit, va phdi tir thu thé ryanodin nhu
ryanodin; hop chit, trong d6 vi tri dich dap tmg hoat tinh sinh hoc 1a chua biét
hoac chua xac dinh dugc dic diém nhu azadiractin, bifenazate, pyridalyl,
pyrifluquinazon va triflumezopyrim; chit pha v& vi khuén mang da day cta con
trung nhu Bacillus thuringensis va ndi doc t6 delta ching tao ra va Bacillus
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sphaericus; va cac chét sinh hoc bao gdm virut da mit nhan (NPV) va cac virut
trir sdu tu nhién hogc bién ddi gen khéc.

Vi du khac vé& hop chét hodc chit c6 hoat tinh sinh hoc ¢6 the didu ché
duoc voi ché phim theo sang ché 1a: thubc diét ndm nhu acibenzolar-S-metyl,
aldimorph, ametoctradin, amisulbrom, anilazin, azaconazol, azoxystrobin,
benalaxyl (bao gdm benalaxyl-M), benodanil, benomyl, benthiavalicarb (bao
gdbm benthiavalicarb-isopropyl), benzovindiflupyr, betoxazin, binapacryl,
biphenyl, bitertanol, bixafen, blasticidin-S, boscalid, bromuconazol, bupirimat,
~ buthiobat, carboxin, carpropamit, captafol, captan, carbendazim, cloneb,
clothalonil, clozolinat, ddng hydroxit, déng oxyclorua, dong  sulfat,
coumoxystrobin, xyazofamid, xyflufenamid, xymoxanil, xyproconazol,
xyprodinil, - diclofluanid, diclocymet, diclomezin, dicloran, dietofencarb,
difenoconazol, diflumetorim, dimethirimol, dimetomorph, dimoxystrobin,
diniconazol (bao gdm diniconazol-M), dinocap, dithianon, dithiolanes,
dodemorph, dodin, econazol, etaconazol, edifenphos, enoxastrobin (con goi la
enestroburin), epoxiconazol, ethaboxam, ethirimol, etridiazol, famoxadon,
fenamidon, fenaminstrobin, fenarimol, fenbuconazol, fenfuram, fenhexamit,
fenoxanil, fenpiclonil, fenpropidin, fenpropimorph, fenpyrazamin, fentin axetat,
fentin hydroxit, ferbam, ferimzon, flometoquin, fluazinam, fludioxonil,
flufenoxystrobin, flumorph, fluopicolit, fluopyram, fluoxastrobin,
fluquinconazol, flusilazol, flusulfamit, flutianil, flutolanil, flutriafol,
fluxapyroxad, folpet, fthalogenua (con goi 1a phtalogenua), fuberidazol,
furalaxyl, furametpyr, hexaconazol, hymexazol, guazatin, imazalil,
imibenconazol, iminoctadin albesilat, iminoctadin triaxetat, iodicarb, ipconazol,
isofetamid, iprobenfos, iprodion, iprovalicarb, isoprothiolan, isopyrazam,
isotianil,  kasugamycin, kresoxim-metyl, mancozeb, mandipropamid,
mandestrobin, maneb, mapanipyrin, mepronil, meptyldinocap, metalaxyl (bao
gdbm  metalaxyl-M/mefenoxam), metconazol, methasulfocarb, metiram,
metominostrobin, metrafenon, myclobutanil, naftitin, neo-asozin (metanarsonat
chura sét), nuarimol, octhilinon, ofurace, orysastrobin, oxadixyl, oxathiapiprolin,
axit oxolinic, oxpoconazol, oxycarboxin, oxytetracyclin, penconazol,
pencycuron, penflufen, penthiopyrad, perfurazoat, phospho axit (bao gom mudi
cia nd, vi du, fosetyl-aluminm), picarbutratox, picoxystrobin, piperalin,
polyoxin, probenazol, prochloraz, procymidon, propamocarb, propiconazol,
propineb,  proquinazid,  prothiocarb,  prothioconazol,  pyraclostrobin,
pyrametostrobin, pyraoxystrobin, pyrazophos, pyribencarb, pyributacarb,
pyrifenox, pyriofenon, perisoxazol, pyrimethanil, pyrifenox, pyrolnitrin,
pyroquilon, quinconazol, quinmethionat, quinoxyfen, quintozen, silthiofam,
sedaxan, simeconazol, spiroxamin, streptomyxin, luu huynh, tebuconazol,
tebufloquin, teclofthalam, tecloftalam, tecnazen, terbinafin, tetraconazol,
thiabendazol, thifluzamit, thiophanat, thiophanat-metyl, thiram, tiadinil,
tolclofos-metyl, tolprocarb, tolyfluanid, triadimefon, triadimenol, triarimol,
triazoxit, triaxit déng sulfat, triclopyricarb, tridemorph, trifloxystrobin,
triflumizol, trimoprhamit tricyclazol, triforine, triticonazol, uniconazol,
validamycin, valifenalat (con goi 1a valifenal), vinclozolin, zineb, ziram, zoxamit
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va 1-[4-[4-[5-(2,6-diflophenyl)-4,5-dihydro-3-isoxazolyl]-2-thiazolyl]-1-
piperidinyl]-2-[5-metyl-3-(triflometyl)- 1 H-pyrazol-1-yl]etanon; thudc diét giun
tron nhu fluopyram, spirotetramat, thiodicarb, fosthiazat, abamectin, iprodion,
fluensulfon, dimetyl disulfua, tioxazafen, 1,3-diclopropen (1,3-D), metam (natri
va kali), dazomet, clopicrin, fenamiphos, etoprophos, cadusaphos, terbufos,
imicyafos, oxamyl, carbofuran, tioxazafen, Bacillus firmus va Pasteuria
nishizawae, chit khang khudn nhu streptomyxin; thuéc ghé nhu amitraz,
chinomethionat, clobenzilat, cyhexatin, dicofol, dienochlor, etoxazol,
fenazaquin, fenbutatiN-oxit, fenpropathrin, fenpyroximat, hexythiazox,
propargite, pyridaben va tebufenpyrad.

Trong mét s truong hop, hén hop chira hop chét theo sang ché vdi cac
hop chét hodc chit (tirc 13 hoat chét) c6 hoat tinh sinh hoc (dic biét 1a phong trir
loai gy hai khong xuong song) ¢6 thé tao ra hidu ~qua 16n hon cong hop (tire 1a
hiép ddng). Ludn mong muén giam bot lugng chét hoa hoc duoc giai phong ra
moi truong trong khi van dam bao viéc phong trir dong vét gy hai hitu hiéu. Khi
tac dung hiép ddng ciia chat phiing trir lofi giy hai khong xuong sdng dugc phat
hién & ty 1& dung mang lai mirc phong trir ddng vat gdy hai thoa dang trong linh
vuc ndng nghiép, cac hdn hop nay c6 thé 1am giam chi phi thu hoach va 6 nhiém
moi truong.

Hop chét theo sang ché hoic ché phdm chtra n6 c6 thé dwgc phun cho cay
chuyén gen dé biéu hién su gdy doc protein cho lodi gay hai khong xuong song
(nhu ndi doc td delta Bacillus thuringiensis). Viéc su dung ndy c6 thé tao ra phd
bao vé cdy rong hon va c6 loi vé tinh khang. Tac dung cua viéc ap dung ngoai
sinh hop chit phong trir loai gay hai khéng xuong song theo sang ché co thé hlep
ddng véi protein gy doc duge biéu hién.

Cac tai liéu tham khao chung v& chét bao vé trong ndng nghiép nay (tuc la
cac thude trir sau, thude diét ném, thudc diét giun tron, thude diét ve bét, thudc
diét cd va tac nhan sinh hoc) gom The Pesticide Manual, 13th Edition, C. D. S.
Tomlin, Ed., British Crop Protection Council, Farnham, Surrey, U.K., 2003 va
The BioPesticide Manual, 2™ Edition, L. G. Copping, Ed., British Crop
Protection Council, Farnham, Surrey, UK., 2001.

Dé&i v6i cac phuong an, trong d6 mot hoac nhiéu thanh phan ph01 tron khac
nhau nay dugc st dung, ty 18 khéi luong ciia cc thanh phan tron khac nhau nay
(téng s6) v6i hop chat c6 cong thirc 1 thuong nam trong khoang tir 1:3000 dén
3000:1. T4t hon 13, ty 16 khdi lrgng ndm trong khoang tir 1:300 dén 300:1 (vi du,
ty 16 ndm trong khoang tir 1:30 dén 30:1). Ngudi 6 hiéu biét trong linh vuc k§
thuat nay cé thé xac dinh mot cach dé dang béng cach thur nghiém mot cach don
gian lugng hiru hiéu v& mit sinh hoc cta hoat chét can dé c6 phé hoat tinh sinh
hoc mong mudn. Piéu hién nhién 13 viéc dua cic thanh phan bd sung nay vao cé
thé m& rong phd phong trir loai gay hai khong xwong song vugt troi hon phd
phongtnrcuanenghopchatcocongthuc1

Bang A néu céc to hop cu the chira hop chit c6 cong thire 1 véi chat phong
trir loai gly hai khong xuong séng khac dé minh hoa cho hdn hop, ché phim va
phuong phap sang che Cot dau tién ctia Bang A the hién chit phong trir lodi giy
hai khong xwong sdng cu thé (vi du, "Abamectin" & dong dau tién). Cot thir hai
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cua Bang A the hién kiéu tac dong (néu da b1et) ctia chit phong trir loai gay hai
khong xuong sdng. Cot thir ba cia Bang A thé hién phuong an/ cac phuong an
veé cac khoang ty 1€ khéi luong ma chit phong trir loadi gy hai khong xuong
sbng c6 thé duoc ding so véi hop chét co cong thic 1, (vi du, "50:1 dén 1:50"
abamectin so v6i hop chit ¢6 cong thire 1 theo khéi luong) Do d6, vi du, dong
dau tién cla Bang A thé hién cu thé t6 hop ctia hop chit c6 cong thirc 1 véi
abamectin ¢ thé dugc ding nim trong khoang ty 1¢ khéi luong tir 50:1 dén
1:50. Céc dong con lai ciia Bang A dugc cau tric tuong . Bang A con thé hién
cac hdn hop cu the chira hop chét c6 cong thuc 1 voi chét phong trir loai gay hai
khong xuong sdng khac minh hoa cho hdn hop, ché pham va phuong phap sang
ché va gbm cac phuong an bd sung c6 khoang ty 1¢ khéi lugng véi ty 1& dung,
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mdt s6 hdn hop cu thé c6 hidu qua hiép ddng dang ké.

Bang A

Chat phong trir loai | Kiéu tdc dung hoic Nhém hod chat Ty 1é khdi luong

gdy hai khéng xuong thong thuong

sbng

Abamectin chét hoat héa kénh clorua 50:1 dén 1:50

Acetamiprid chdt cha van thu thé axetylcholin | 150:1 dén 1:200
nicotin (nAChR)

Amitraz chét chu vén thu thé octopamin 200:1 dén 1:100

Avermectin lacton vong l6n 50:1 dén 1:50

Azadirachtin vi tri tac dong chua biét 100:1 dén 1:120

Beta-cyfluthrin chét diéu bién kénh natri 150:1 dén 1:200

Bifenthrin chat diéu bién kénh natri 100:1 dén 1:10

Buprofezin chat trc ché sinh tong hop chitin 500:1 dén 1:50

Cartap chit phong bé kénh thu thé axetylcholin | 100:1 dén 1:200
nicotin (nAChR)

Clorantraniliprol chit didu bién thy thé ryanodin 100:1 dén 1:120

Clorfenapyr chdt kht ngdu hop qua trinh | 300:1 dén 1:200
phosphoryl héa oxy hoa

Chlorpyrifos chit trc ché axetylcholinsteraza 500:1 dén 1:200

Clothianidin chdt cha van thu thé axetylcholin | 100:1 dén 1:400
nicotin (nAChR)

Xyantraniliprol chét diéu bién thy thé ryanodin 100:1 d&én 1:120

Xyfluthrin chat diéu bién kénh natri 150:1 dén 1:200

Xyhalothrin chét diéu bién kénh natri 150:1 dén 1:200

Xypermethrin chat diéu bién kénh natri 150:1 dén 1:200

Xyromazin chat pha v& qua trinh thay 16ng cua con | 400:1 dén 1:50
trung hai canh

Deltamethrin chat diéu bién kénh natri 50:1 d&én 1:400

Dieldrin chit dbi khang kénh clorua qua cong | 200:1 dén 1:100
GABA

Dinotefuran chit chi van thu thé axetylcholin | 150:1 dén 1:200
nicotin (nAChR)

Diofenolan chat dang hiéu hormon vi thanh nién 150:1 dén 1:200

Emamectin chat hoat héa kénh clorua 50:1 dén 1:10
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Chit phong trir loai | Kiéu tic dung hoic Nhom hod chat Ty 1& khi luong

gay hai khong xuong thong thuong

song

Endosulfan chit dbi khang kénh clorua qua cbng | 200:1 dén 1:100
GABA

Esfenvalerat chét diéu bién kénh natri 100:1 dén 1:400

Ethiprole chit ddi khang kénh clorua duoc diéu | 200:1 dén 1:100
bién bdi GABA

Fenothiocarb 150:1 dén 1:200

Fenoxycarb chat déng hiéu hormon vi thanh nién 500:1 dén 1:100

Fenvalerat chét diéu bién kénh natri 150:1 dén 1:200

Fipronil chit dbi khang kénh clorua dugc didu | 150:1 dén 1:100

| bién bdi GABA

Flonicamid chit ttc ché an chon loc & c¢on trung | 200:1 dén 1:100
canh gidng

Flubendiamit chat diéu bién thu thé ryanodin 100:1 dén 1:120

Flufenoxuron chit e ché sinh tong hop kitin 200:1 dén 1:100

Hexaflumuron chét tic ché sinh tong hop kitin 300:1 dén 1:50

Hydrametylnon chét tc ché van chuyén dién tir phirc | 150:1 dén 1:250
chit I mang ngoai ciing cua ty thé

Imidacloprid chdt chi van thu thé axetylcholin | 1000:1 dén 1:1000
nicotin (nAChR)

Indoxacarb chat trc ché kénh natri phu thuoc dién | 200:1 dén 1:50

thé

Lambda-cyhalothrin

chit diéu bién kénh natri

50:1 dén 1:250

Lufenuron chit trc ché sinh tong hop kitin 500:1 dén 1:250

Metaflumizon chat tic ché kénh natri phu thudc dién | 200:1 dén 1:200
thé

Methomyl chat trc ché axetylcholinsteraza 500:1 dén 1:100

Methopren chét dang hiéu hormon vi thanh nién 500:1 dén 1:100

Metoxyfenozit chat cha van thu thé ecdyson 50:1 dén 1:50

Nitenpyram chdt chi van thu thé axetylcholin | 150:1 dén 1:200
nicotin (nAChR)

Nithiazin chit cha van thu thé axetylcholin | 150:1 dén 1:200
nicotin (nAChR)

Novaluron chit e ché sinh tong hop kitin 500:1 dén 1:150

Oxamyl chét tic ché axetylcholinsteraza 200:1 dn 1:200

Pymetrozin chét tc ché #n chon loc & cbn triung | 200:1 dén 1:100
canh gidng

Pyrethrin chat diéu bién kénh natri 100:1 dén 1:10

Pyridaben chit tc ché van chuyén dién tr phirc | 200:1 dén 1:100
chit I mang ngoai cling cla ty thé

Pyridalyl vi trf tac dong chwa biét 200:1 dén 1:100

Pyriproxyfen chat ding hiéu hormon vi thanh nién 500:1 dn 1:100

Ryanodin phdi tir thy thé ryanodin 100:1 dén 1:120

Spinetoram chét hoat héa enzym di 1ap thé thu thé | 150:1 dén 1:100
axetylcholin nicotin (nAChR)

Spinosad chat hoat héa enzym di 14p thé thu thé | 500:1 dén 1:10
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Chéat phong trir loai
gdy hai khéng xuong
song

Kiéu tac dung hodc Nhom hoa chat

Ty 1é khdi luong
thong thuong

axetylcholin nicotin (nAChR)

Spirodiclofen chit tre ché axetyl CoA carboxylaza 200:1 dn 1:200

Spiromesifen chét tic ché axetyl CoA carboxylaza 200:1 dén 1:200

Tebufenozit chit chii van thu thé ecdyson 500:1 dén 1:250

Thiacloprid chit chu van thu thé axetylcholin | 100:1 dén 1:200
nicotin (nAChR)

Thiamethoxam chit chi van thu thé axetylcholin | 1250:1 dén 1:1000
nicotin (nAChR)

Thiodicarb chit wrc ché axetylcholinsteraza 500:1 dén 1:400

Thiosultap-natri

chit phong bé kénh thu thé axetylcholin
nicotin (nAChR)

150:1 d@én 1:100

Tralomethrin chét diéu bién kénh natri 150:1 dén 1:200
Triazamate chit tc ché axetyl cholinsteraza 250:1 dén 1:100
Triflumezopyrim

Triflumuron chét trc ché tong hop kitin 200:1 dén 1:100
Bacillus thuringiensis | chét sinh hoc 50:1 dén 1:10
Néi déc 16 delta cia chét sinh hoc 50:1 dén 1:10
Bacillus thuringiensis

NPV (vi dy, Gemstar) | chat sinh hoc 50:1 dén 1:10

Tt hon 13, ché phdm theo sang ché, trong do it nhat mot hop chét hoic
chit ¢6 hoat tinh sinh hoc bo sung duoc chon tir nhém bao gdm chét phong trir
loai gy hai khong xuong séng dugc néu trong Bang A trén.

Ty 1& khéi luong gitra hop chat, ké ca hop chét co cong thie 1, N-oxit hodc
muo1 clia n6 voi chat phong trir lodi gay hai khong xuong song bd sung thuong
nim trong khoang tir 1000:1 dén 1: 1000, v6i mét phuong an nam trong khoang
tir 500:1 dén 1:500, phuong an khac nim trong khoang tir 250:1 dén 1:200 va
phuong an khac nita nam trong khoang tir 100:1 va 1:50.

Bang B1 dén B12 duéi ddy dua ra cac phuong an ctia ché pham cu thé
chtra hop chat ¢6 cong thirc 1 (s6 hop chét dung dé chi cac hop chét trong Bang
chi s6 A—C) va chit phong trir loai gay hai khong xydng sbng b sung.

Béang B1
Hén |Hop va Chat phong trir loai Hon |Hop va Chat phong trur loai
hop | chat gdy hai khong hop sO | chét gdy hai  khong
SO sO xuong song sO xuong song
B1-1 | 14 va Abamectin B1-38 | 14 va Indoxacarb
. . . Lambda-
B1-2 |14  va Acetamiprid B1-39 |14  va oyhalothrin
B1-3 | 14 va Amitraz B1-40 | 14 va Lufenuron
Bl1-4 | 14 va Avermectin B1-41 | 14 va Metaflumizon
B1-5 | 14 va Azadirachtin B1-42 | 14 va Methomyl
B1-6 | 14 va Bensultap B1-43 | 14 va Methopren
B1-7 |14  va Beta-cyfluthrin B1-44 | 14 va Metoxyfenozit
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Hon |[Hop va Chét phong trir loai Hon |Hop va Chat phong trir loai
hop c}}ét gdy hai  khong hop s0 | chat gdy hai  khong
SO sO xuong song SO xuong song
B1-8 |14  va Bifenthrin B1-45 | 14  va Nitenpyram
B1-9 | 14 va Buprofezin Bl-46 | 14 va Nithiazin
B1-10 | 14  va Cartap B1-47 |14  va Novaluron
B1-11 | 14 ~ va Clorantraniliprol B1-48 |14  va Oxamyl
B1-12 | 14  va Clorfenapyr B1-49 |14  va Phosmet
B1-13 | 14  va Clorpyrifos B1-50 | 14  va Pymetrozin
B1-14 | 14  va Clothianidin B1-51 |14 va Pyrethrin
B1-15 | 14 va Xyantraniliprol B1-52 | 14 va Pyridaben
B1-16 | 14 va Xyfluthrin B1-53 | 14 va Pyridalyl
B1-17 | 14 va Xyhalothrin B1-54 |14  va Pyriproxyfen
B1-18 | 14 va Xypermethrin B1-55 | 14 va Ryanodine
B1-19 | 14 va Xyromazin B1-56 | 14 va Spinetoram
B1-20 | 14 va Deltamethrin B1-57 | 14 va Spinosad
B1-21 | 14  va Dieldrin B1-58 | 14 va Spirodiclofen
B1-22 | 14 va Dinotefuran B1-59 | 14 va Spiromesifen
B1-23 | 14 va Diofenolan B1-60 | 14 va Spirotetramat
B1-24 | 14 va Emamectin B1-61 | 14 va Sulfoxaflor
B1-25 | 14 va Endosulfan B1-62 | 14 va Tebufenozit
B1-26 | 14 va Esfenvalerat B1-63 | 14 va Tefluthrin
B1-27 | 14 va Ethiprol B1-64 | 14 va Thiacloprid
B1-28 | 14 va Fenothiocarb B1-65 | 14 va Thiamethoxam
B1-29 | 14 va Fenoxycarb B1-66 | 14 va Thiodicarb
B1-30 | 14  va Fenvalerat B1-67 | 14  va Thiosultap-natri
B1-31 | 14  va Fipronil B1-68 | 14 va Tolfenpyrad
B1-32 |14  va Flonicamid B1-69 | 14  va Tralomethrin
B1-33 | 14  va Flubendiamit B1-70 | 14 va Triazamat
B1-34 | 14  va Flufenoxuron B1-71 |14 va Triflumezopyrim
B1-35 | 14 va Hexaflumuron B1-72 | 14 va Triflumuron
B136 |14  va Hydrametylnon BI.73 |14 va Daclls
thuringiensis
Noi doc to delta cua
B1-37 | 14 va Imidacloprid B1-74 | 14 va Bacillus
thuringiensis
. NPV (vi du,
B1-75 |14~ va Gemsgcar)
Bang B2

Béang B2 giéng Bang B1, chi khac 13 hop chét 14 trong cdt c6 tiéu dé “Hop chét
s6” duoc thay thé bang 15. Vi du, hén hop thir nhit trong Bang B2 dugc goi la
B2-1 va 1a hdn hop chira Hop chit 15 va chit phong trir loai gy hai khong
xuong sdng bd sung abamectin.
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Bang B3

Bang B3 gidng Bang B1, chi khac la hop chét 14 trong cOt ¢o tiéu dé “Hop chét
s6” duoc thay thé bang 20 Vi du, hdn hop thir nhét trong Bang B3 duoc goi 1a
B3-1 va 13 hon hop chira Hop chét 20 va chét phong trir lodi gdy hai khong
xuong séng bd sung abamectin.

Bang B4

Bang B4 gidng Bang BI, chi khac 1a hop chat 14 trong cot o tiéu dé& “Hop chét
s6” dugc thay thé bang 22 Vi du, hdn hop thi nhét trong Bang B4 duoc goi 12
B4-1 va 1a hdn hop chira Hop chét 22 va chét phong trir loai gdy hai khong
xuong séng bd sung abamectin.

Bang B5

Bang B5 gidng Bang BI, chi khac 1a hop chat 14 trong cot ¢ tiéu dé “Hop chat
s6” dugc thay thé bang 23 Vi du, hdn hop thtr nhit trong Bang BS duoc goi 1a
B5-1 va 1a hdn hop chia Hop chat 23 va chét phong trir loai gay hai khong
xuong sdng bd sung abamectin.

Bang B6

Bang B6 gidng Bang BI, chi khac 1a hop chét 14 trong cot ¢o tiéu dé “Hop chét
s6” duge thay thé bang 47. Vi du, hdn hop thi nhét trong Bang B6 dugc goi 1a
B6-1 va 13 hdon hop chia Hop chit 47 va chét phong trir loai gy hai khong
xuong sdng bd sung abamectin.

Bang B7

Bang B7 gibng Bang BI, chi khac Ia hop chét 14 trong cot co tiéu dé “Hop chat
s6” dugc thay thé bang 48 Vi du, hdn hop thtr nhit trong Bang B7 duoc goi la
B7-1 va 1a hdn hop chira Hop chét 48 va chat phong trir loai gy hai khong
xuong séng bd sung abamectin.

Bang B8

Bang B8 gidng Bang B1, chi khac 1a hop chét 14 trong cot co tiéu dé “Hop chat
s6” duoc thay thé bang 51 Vi du, hdn hop thir nhét trong Bang B8 duoc goi 1a
B8-1 va 1a hdn hop chira Hop chét 51 va chét phong trir loai gdy hai khong
xuong sdng bd sung abamectin.

Bang B9

Bang B9 gidng Bang B1, chi khac 1a hop chét 14 trong cot c6 tiéu dé “Hop chét
s6” dugc thay thé bang 54 Vi du, hdn hop thir nhét trong Bang B9 duoc goi 1a
B9-1 va la hén hop chira Hop chét 54 va chét phong trir loai giy hai khong
Xuong song b6 sung abamectin.

Céc hdn hop cu thé duoc néu trong cic Bang tir B1 dén B9 thuong két hop
hop chét c6 cong thirc 1 v6i chit phong trir lodi gay hai khong xuong song khac
v6i cac ty 18 cu thé duge néu trong Bang A.

Dugc néu dudi day trong cac Bang tu Cl dén C9 1 cac hop chét cu thé
chira hop chit c6 cong thire 1 (Hop chét s6 (Cmp No.) ding dé chi cac hgp chét
trong cac Bang chi s6 A- B) va mot chat phong trir loai gy hai khong xuong
séng bd sung. Cac Bang tir C1 dén C9 liét ké t1ep ty 18 theo khéi luong cu thé
théng thuong ciia hdn hgp cla cac Bang tir Cl dén C9. Vi dy, muc nhap ty 1&
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khdi lugng thir nhét ciia dong thir nhét clia Bang C1 d€ cdp cu thé hén hop cta
Hop chét 14 cia Bang chi s6 A voi abamectin dugc phun véi ty 1€ khoi lugng 1a
100 phan hop chat 14 va 1 phan abamectin.

Bang C1 '
Hoén | Hop Chat phong trur loai _ )
hop chat va gdy hai khong | Ty & hon hop thong thuong (theo khoi luong)
sO s0 xuong song
Cl-1 |14 va Abamectin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl-2 |14 va Acetamiprid 100:1 | 10:1 | 5:1 {2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl-3 |14 va Amitraz 100:1 | 10:1 [ 5:1 {2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl-4 |14 va Avermectin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl-5 |14  va Azadirachtin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl-6 |14  va Bensultap 100:1 | 10:1 { 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-7 |14  va Beta-cyfluthrin 100:1 | 10:1 [ 5:1 {2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl-8 |14 va Bifenthrin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-9 |14 va Buprofezin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-10 | 14  va Cartap 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-11 | 14 va Clorantraniliprol 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl1-12 | 14  va Clorfenapyr 100:1 | 10:1 | 5:1 {2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-13 | 14  va Clorpyrifos 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl-14 | 14  va Clothianidin 100:1 | 10:1 | 5:1 {2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl1-15| 14  va Xyantraniliprol 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl-16 | 14  va Xyfluthrin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl1-17 | 14 va Xyhalothrin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl-18 | 14 va Xypermethrin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl-19 | 14 va Xyromazin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 } 1:2 | 1:5 | 1:10 | 1:100
C1-20 | 14 va Deltamethrin 100:1 | 10:1 | 5:1 {2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl1-21 | 14 va Dieldrin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl-22 114 va Dinotefuran 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-23 |14 va Diofenolan 100:1 | 10:1 | 5:1 [ 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl-24 | 14 va Emamectin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5|1:10 | 1:100
C1-25 |14 va Endosulfan 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl1-26 | 14 va Esfenvalerat 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5]1:10 | 1:100
C1-27 | 14  va Ethiprol 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-28 | 14  va Fenothiocarb 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2|1:5 ] 1:10 | 1:100
C1-29 | 14  va Fenoxycarb 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-30 | 14  va Fenvalerat 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5|1:10 | 1:100
C1-31 |14 va Fipronil 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-32 |14 va Flonicamid 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2]1:5|1:10 | 1:100
C1-33 |14 va Flubendiamit 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 ] 1:5|1:10 | 1:100
Cl1-34 | 14  va Flufenoxuron 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-35 | 14 va Hexaflumuron 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-36 | 14  va Hydrametylnon 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-37 | 14  va Imidacloprid 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-38 | 14  va Indoxacarb 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-39 | 14  va Lambda-cyhalothrin | 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
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C1-40 | 14  va Lufenuron 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl41 |14 va Metaflumizon 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl1-42 | 14 va Methomyl 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl143 |14 va Methopren 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl-44 | 14 va Metoxyfenozit 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-45|14 va Nitenpyram 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl-46 | 14  va Nithiazin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-47 | 14  va Novaluron 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl1-48 | 14  va Oxamyl 100:1 | 10:1 | 5:1 [ 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-49 | 14  va Phosmet 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-50 | 14  va Pymetrozin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 ] 1:10 | 1:100
Cl1-51 | 14  va Pyrethrin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl1-52 | 14  va Pyridaben 100:1 | 10:1 | 5:1 {2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-53 | 14  va Pyridalyl 100:1 | 10:1 {5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl1-54 | 14  va Pyriproxyfen 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-55|14 va Ryanodin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl1-56 | 14  va Spinetoram 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-57 | 14  va Spinosad 100:1 | 10:1 | 5:1 {2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-58 | 14  va Spirodiclofen 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-59 | 14  va Spiromesifen 100:1 | 10:1 | 5:1 {2:1 | 1:1 | 1:2]1:5]1:10 | 1:100
C1-60 | 14  va Spirotetramat 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-61 | 14  va Sulfoxaflor 100:1 | 10:1 {5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-62 | 14  va Tebufenozit 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
Cl1-63 | 14  va Tefluthrin 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-64 | 14  va Thiacloprid 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-65 |14  va Thiamethoxam 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5| 1:10 | 1:100
C1-66 | 14  va Thiodicarb 100:1 | 10:1 | 5:1 [ 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-67 | 14  va Thiosultap-natri 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-68 | 14  va Tolfenpyrad 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-69 | 14  va Tralomethrin 100:1 | 10:1 | 5:1 | 2:1 ) 1:1 | 1:2]1:5]1:10 | 1:100
C1-70 | 14  va Triazamat 100:1 | 10:1 | 5:1 {2:1 §1:1 | 1:2 | 1:5] 1:10 | 1:100
C1-71 | 14  va Triflumezopyrim 100:1 | 10:1 | 5:1 | 2:1 | 1:1 | 1:2 | 1:5 | 1:10 | 1:100
C1-72 | 14 - va Triflumuron 100:1 | 10:1 | 5:1 {2:1 | 1:1 | 1:2 | 1:5]1:10 | 1:100
C1-73 |14 va gﬁgﬁenm 100:1 [ 10:1 | 5:1 [ 2:1 [ 1:1 | 1:2 | 1:5 | 1:10 | 1:100
No6i doc td delta coa
C1-74 | 14 va Bacillus 100:1 | 10:1 | 5:1 | 2:1 ) 1:1 | 1:2 | 1:51:10 | 1:100
thuringiensis
C1-75 [ 14 va gﬁ:lsmr)(“ 4 ) 100:1 | 10:1 | 501 | 2:1 | 11 | 12 | 155 | 1:10 | 1:100
Bang C2

~ Bang C2 gidng Bang Cl, chi khac la hop chit 14 trong cot c6 tiéu e “Hop
chat s6” dugc thay thé bang 15. Vi dy, muc r}héE ty 1€ khoi lugng thtr nhat cua
dong thit nhat cia Bang C2 d€ cdp cu thé hon hgp cua Hop chat 15 véi

-66-




33454

abamectin dugc phun véi ty 18 khéi luong 13 100 phin hop chit 15 va 1 phan
abamectin.

Bang C3

Bang C3 giéng Bang C1, chi khac 13 hop chit 14 trong cdt c6 tidu d& “Hop
chit s6” dugc thay thé bang 20. Vi du, muc nhép ty 18 khdi lugng thir nhit ctia
dong thtr nhét cia Bang C3 d& cap cu thé hdn hop ciia Hop chit 20 véi
abamectin dugc phun véi ty 18 khéi lugng 13 100 phan hop chit 20 va 1 phan
abamectin.

Bang C4

Bang C4 gidng Bang C1, chi khac 13 hop chét 14 trong cot c6 tiéu dé& “Hop
chét s6” dugc thay thé bang 22. Vi du, muc nhép ty 1& khdi lugng thir nhit cia
dong thtr nhit cua Bang C4 d& cap cu thé hdn hop cia Hop chat 22 véi
abamectin dugc phun véi ty 18 khéi lugng 13 100 phan hop chat 22 va 1 phan
abamectin.

Bang C5

Béang C5 gidng Bang C1, chi khac 13 hop chit 14 trong cot c6 tidu dé& “Hop
chit s6” dugc thay thé bang 23. Vi du, muc nhép ty 1& khdi luong thir nhét cia
dong thtr nhit cia Bang C5 d& cap cu thé hdn hop cia Hop chat 23 véi
abamectin duoc phun véi ty 16 khéi lugng 13 100 phan hop chat 23 va 1 phan
abamectin. _
Bang C6

Bang C6 giéng Bang C1, chi khac 13 hop chat 14 trong cot c6 tiéu d& “Hop
chit s6” dugc thay thé bang 47. Vi du, muc nhép ty 1& khéi luong thir nhét cta
dong thtr nhit cia Bang C6 d& cap cu thé hdn hop cua Hop chét 47 véi
abamectin duoc phun véi ty 18 khéi lugng 13 100 phan hop chit 47 va 1 phan
abamectin.

Béang C7

Bang C7 giéng Bang C1, chi khac 13 hop chat 14 trong cot c6 tiéu dé “Hop
chét s6” duoc thay thé bang 48. Vi du, muc nhap ty 1& khéi lugng thtr nhét cta
dong thr nhit cia Bang C7 dé cdp cu thé hdn hop ctia Hop chit 48 v&i
abamectin dugc phun véi ty 18 khdi luong 13 100 phan hop chét 48 va 1 phan
abamectin.

Bang C8

Béang C8 giéng Bang C1, chi khac 13 hop chat 14 trong cot c6 tiéu dé “Hop
chit s6” dugc thay thé bang 51. Vi du, muc nhap ty 1& khéi luong thtr nhit cia
dong thr nhit cia Bang C8 d& cap cu thé hdn hop cia Hop chit 51 véi
abamectin dugc phun véi ty 18 khbi luong 13 100 phan hop chat 51 va 1 phan
abamectin. ‘
Bang C9

Béang C9 giéng Bang C1, chi khac 12 hop chét 14 trong ¢t c6 tiéu dé “Hop
chét s6” dugc thay thé bang 54. Vi du, muc nhép ty 16 khdi lugng thir nhit cua
dong thir nhit cia Bang C9 dé cdp cu thé hon hop cia Hop chit 54 véi
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abamectin duoc phun véi ty 18 khéi luong 13 100 phan hop chit 54 va 1 phén
abamectin.

DBuoc néu duoi déy trong cac Bang tir D1 dén D9 1a cac phuong an vé cac
ché pham cu thé chtra hop chét c6 cong thire 1 (Hop chét sb (Cmp No.) dung dé
chi cac hop chét trong cac Bang chi s6 A-B) va mét thude diét ndm b sung.

Bang D1

X X H C

Hon | Hob s Thude digtndm | | 1100, chit v Thube diét ném
hop so | chat s hop so No
D1-1 |3 . va Probenazol D1-17 |3 va Difenoconazol
D1-2 |3 va Tiadinil D1-18 |3 va Xyproconazol
DI1-3 |3 va Isotianil DI1-19 |3 va Propiconazol
D14 |3 va Pyroquilon D1-20 |3 va Fenoxanil
D1-5 |14 va Metominostrobin D1-21 | 14 va Ferimzon
D1-6 |14 va Flutolanil D1-22 | 14 va Fthalit
D1-7 |14 va Validamycin D1-23 | 14 va Kasugamycin
D1-8 |14 va Furametpyr D1-24 | 14 va Picoxystrobin
D1-9 |14 va Pencycuron D1-25 | 14 va Penthiopyrad
DI1-10 | 14 va Simeconazol D1-26 | 14 va Famoxadon
DI1-11 | 14 va Orysastrobin D1-27 | 14 va Xymoxanil
D1-12 | 14 va Trifloxystrobin D1-28 | 14 va Proquinazid
D1-13 | 14 va Isoprothiolan D1-29 | 14 va Flusilazol
D1-14 | 14 va Azoxystrobin D1-30 | 14 va Mancozeb
D1-15 | 14 va Tricyclazol D1-31 | 14 va Copper hydroxit
DI1-16 | 14 va Hexaconazol D1-32 | 14 va Oxathiapiprolin

Bang D2

Bang D2 gidng Bang D1, chi khac 13 hop chét 14 trong cot ¢6 tiéu dé “Hop chét
s6” dugc thay thé bang 15. Vi du, hdn hop thtr nhit trong Bang D2 dugc goi 1a
D2-1 va 13 hdn hop chira Hop chét 15 va thude diét ndAm probenazol bd sung.

Bang D3

Bang D3 gidng Bang D1, chi khac 13 hop chit 14 trong cdt ¢6 tiéu d& “Hop chét
s0” duge thay thé bang 20. Vi du, hdn hop tht nhit trong Bang D3 duoc goi 1a
D3-1 va 14 hdn hop chtra Hop chit 20 va thudc diét nAm probenazol bd sung.
Bang D4

Bang D4 gidng Bang D1, chi khac 1a hop chét 14 trong cot co tiéu dé “Hop chit

s6” duoc thay thé bang 22 Vi dy, hdn hop thtr nhit trong Bang D4 dugc goi la
D4 1 va 13 hdn hop chira Hop chét 22 va thube diét ndm probenazol b sung.

Bang D5
Bang D5 gidng Bang D1, chi khac 1a hop chét 14 trong cot ¢6 tiéu dé “Hop chét

s6” duoc thay thé bang 23 Vi du, hén hop thr nhét trong Bang D5 dugc goi la
D5 1 va 13 hdn hop chira Hop chit 23 va thudc diét nAm probenazol bd sung.
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Bang D6

Bang D6 gidng Bang D1, chi khac la hop chét 14 trong cot co tiéu dé “Hop chat
s6” duoc thay thé bang 47 Vi du, hdn hop thir nhét trong Bang D6 dugc goi la
D6-1 va 13 hén hop chira Hop chit 47 va thude diét nAm probenazol b sung.

Bang D7

Bang D7 giéng Bang D1, chi khac 13 hop chét 14 trong cot c6 tiéu d& “Hop chét
$6” dugc thay thé béng 48. Vi du, hon hop thu nhét trong Bang D7 dugc goi la
D7-1 va 12 hdn hop chtra Hop chit 48 va thude diét nAm probenazol bo sung.

Bang D8

Bang D8 gidng Bang D1, chi khac 1a hop chét 14 trong cot co tiéu dé “Hop chét
s6” duoc thay thé bang 51. Vi du, hdn hop thir nhét trong Bang D8 dugc goi la
D8-1 va 13 hdn hop chira Hop chét 51 va thube diét ndm probenazol bd sung.

Bang D9

Bang D9 gidng Bang D1, chi khac la hop chét 14 trong cot co tiéu dé “Hop chét
s6” duge thay thé bang 54 Vi du, hdn hop thir nhét trong Bang D9 duoc goi 14
D9-1 va 13 hdn hop chira Hop chat 54 va thube diét ndm probenazol bd sung.

Cac loai gy hai khong xuong séng dugc phong trir trong cac linh vuc
n6éng nghi€p va phi néng nghiép bang cach dua mdt hodc nhleu hop chét theo
sang ché, thuong dudi dang ché pham, v6i luong hitu hiéu vé mit sinh hoc, vao
moi trudng cua cac loai gy hai, bao gdm cac khu vuc ndng nghiép va/hodc phi
n6éng nghiép bi pha hai, khu vure can dugc bao vé, hodc dua truc tiép 1én cac loai
gdy hai can dugc phong trur.

Vi véy, sang ché dé xuit phuong phap phong trir lodi gay hai khong xuong
séng trong linh vuc nong nghi€p va’hodc phi néng nghiép, bao gébm bude cho
loai gy hai khong xuong song hodc moéi truong xung quanh no tiép xuc véi
lwong hitu hiéu vé mat sinh hoc ctia mot hodc nhiéu hop chét theo sang ché, hoic
v6i ché phdm chira it nhit mot hop chét hoic ché pham chira it nhit mot hop
chit va luong hitu hiéu v& mat sinh hoc ctia hop chit hodc chat ¢6 hoat tinh sinh
hoc bd sung. Vi du vé ché phdm thich hop chira hop chét theo sang ché va luong
hiru hiéu vé mit sinh hoc cua it nhit mot hop chét hodc chét ¢ hoat tinh sinh
hoc bd sung bao gdm ché pham dang hat, trong do6 hoat chit bd sung c6 mit
trong cung hat chira hop chit theo sang ché hodc trong hat riéng biét v6i hop
chét theo sang ché.

Pé dat duge viée tiép xuc voi hop chat hodc ché phdm theo sang ché dé
bao vé cay trdng khoi loai giy hai khong xwong séng, ché phim thuong duge
phun cho hat cta cdy trudce khi tréng, cho 14 (vi du, 14, than, hoa, qua) cla ciy
trdng hodc cho dit hoic méi truong phat trién khac trude khi hodc sau khi cdy
dugc trong.

Theo mdt phuong 4n, phuong phép tiép xtc 13 bang cach phun. Theo cach
khac, ché phdm dang hat chira hop chit theo sang ché c6 thé dugc phun 1én tin
14 hodc vao dit. Hop chit theo sang ché ciing c6 thé dugc chuyén van mét cach
hiéu qua qua su hip thu ciia ciy bang cach cho cdy tiép xtic v&i ché pham chira
hop chit theo sang ché dugc phun vao dit & dang ché pham dang léng thim vao
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dat, ché pham dang hat, xt Iy vudn wom hodc ngdm ménh chy ghép. Tét hon 14,
ché phdm theo sang ché & dang ché phim dang léng tham vao dat. Tot hon nita
1a, phuong phép phong trir loai gdy hai khong xuong song, bao gom budc cho
loai gay hai khong xuong song hodc moi truong xung quanh n6 t1ep xtc v6i hop
chat theo sang ché hoic ché phim chra hop chét theo sang ché véi luong hitu
hiéu v& mit sinh hoc. Tét hon nita, néu phuong phép, trong d6 mdi trudng 14 dét
va hdn hop duge dwa vao dit dudi dang ché pham dang long thim vao dat. Tét
hon nira 13, hop chét theo sang ché  cling hiu qua bang cach phun khu tra vao vi
tri bi pha hai. Cac phuong phap tiép xuc khéc bao gdm phun hop chét hoic ché
pham theo sang ché truc tiép va phun ton luu, phun khi, gel, pht hat, tao vi nang,
hép thu c6 hé théng, mdi, vong deo tai, vién thire an, dang suong mu, thudc hun,
dang sol khi, dang bui va mot sd dang khac. Mot phuong an vé phuong phap tiép
xtc 14 dang hat phan bon 6n dinh vé kich thuéc, dang thoi hodc dang vién nén
chira hop chat hoic ché pham theo sang ché. Hop chét theo sang ché ciing c6 thé
dugc két hop vao vt liéu dé tao thanh dung cu phong trir dong vat khong xuong
song (vi du, luéi biy con trung).

Hop chét theo sang che c6 thé dugc dung dé xur 1y toan bo cdy, cac bo phan
ctia thuc vét va cac hat giéng. Cay glong va hat g1ong va cdy trong c6 thé thu
duoc bang cac phuong phdp nhén gidng va gy giong thong thuong hodc bang
cac phuong phap xu ly bang k§ thuat di truyen Cay trong hodc hat glong dugc
bién dbi gen (cay trong hodc hat gidng chuyen gen) la cay trong va hat giéng c6
gen khéc loai (gen chuyén) di dugc két hop mét cach 6n dinh vao genom clia
thuc vat hodc hat. Gen chuyén ma duge xac dinh béi vi tri cu thé ciia né trong
genom thyc vat duoc goi la thé bién nap hoac thé chuyen gen.

) Cay tréng va cay trdng tir hat bién ddi gen c6 thé dugc xir Iy theo sang ché
bao gdm cac cdy trong c6 tinh khang mot hodc nhiéu sirc ép sinh hoc (loai giy
hai nhu giun tron, con tring, ve bét, ndm, v..v.) hodc strc khong khong sinh hoc
(sw kho han, nhiét d6 lanh, d6 mén cia dét, v..v.), hodc c6 cac dic tinh mong
mubn khéc. Cay tréng va hat gidng c6 thé dugc bién dbi gen dé co cac tinh
trang, vi du, kha nang chong chiu thubc diét co, tinh khang séu bo, profin dau cai
bién hoic kha ning chong chiu kho6 han. Cay trong va hat glong bién dbi gen
hiru ich chira mot thé bién nap gen hodc to hop ciia cac thé bién nap gen duoc
liét ke trong Bang Z. Thong tin bd sung vé cac bién ddi gen dugc liét ké trong
Béng Z c6 thé thu duoc tir cac dit lidu sau:

http://www2.oecd.org/biotech/byidentifier.aspx

http://www.aphis.usda.go

http://gmoinfo jrc.ec.europa.cu

Céc tir viét tit sau dugc st dung trong Bang Z 1a nhu sau: tol. la kha nang
chéng chiu, res. tinh khang, SU 1 sulfonylure, ALS 1a acetolactat syntaza,
HPPD 13 4-hydroxyphenylpyruvat dioxyaza, NA 1a khong c6 sin.
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Bang 7
Cay trong | Tén gen chuyén
Co linh J101
lang
Co linh J163
lang
Cay hat 23-18-17 (Gen
cai dau* | chuyén 18)
Cay hat 23-198 (Gen
cai dau* chuyén 23)
Cay hat 61061
cai dau*
Cay hat 73496
cai dau*
Cay hat GT200 (RT200)
cai dau*
Cay hat GT73 (RT73)
cai dau*
Cay hat HCN10 (Topas
cai dau* | 19/2)
Cay hat HCN28 (T45)
cai dau*
Cay hat HCN92 (Topas
cai dau* | 19/2)
Céay hat MONS88302
cai dau*
Cay hat MPS961
cai dau*
Cay hat MPS962
cai dau*
Cay hat MPS963
cai dau*
Cay hat MPS964
cai dau*
Cay hat MPS965
cai dau*
Cay hat MS1 (B91-4)
cai dau*
Cay hat MSS8
cai dau*
Cay hat 0XY-235
cai dau*
Cay hat PHY14
cai dau*
Cay hat PHY23

33454

Ma gen
chuyén

MON-

00101-8
MON-
0J163-7
CGN-
89465-2
CGN-
89465-2
DP-
061061-7
DP-
073496-4
MON-
89249-2

MON-
QODT3-7

NA

ACS-
BNOO8-2
ACS-
BN@@7-1
MON-
88302-9
NA

NA

NA

NA

NA

ACS-
BN©@@4-7
ACS-
BN@@5-8
ACS-
BN@11-5
NA

NA
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Tinh trang Gen
Chdng chiu cp4 epsps
glyphosat (aroA:CP4)
Chéng chiu cp4 epsps
glyphosat | (aroA:CP4)
Dau axit lauric véi | te
ham lugng cao
Dau axit lauric véi | te
ham luong cao -

Chéng chiu gat4621

glyphosat

Chéng chiu gatd621

glyphosat

Chéng chiu cp4 epsps

glyphosat (aroA:CP4);
goxv247

Chéng chiu cp4 epsps

glyphosate (aroA:CP4);
goxv247

Chéng chiu Bar

glufosinat

Chéng chiu pat (syn)

glufosinat

Chéng chiu Bar

glufosinat

Chéng chiu cp4 epsps

glyphosat (aroA:CP4)

Pha v phytat phyA

Pha v& phytat phyA

Pha v phytat phyA

Pha v& phytat phyA

Pha v& phytat phyA

Chéng chiu Bar

glufosinat

Chéng chiu Bar

glufosinat

Chéng chiu oxynil | Bxn

Chéng chiu Bar

glufosinat

Chéng chiu bar




cai dau*
Cay hat
cai dau*
Cay hat
cai dau*
Cay hat
cai dau*
Cay hat
cai dau*
Cay hat
cai dau*
Cay dau

Catim
(cay ca
tim)
Cay cam
chudng

Cay cam
chudéng

Céy cam
chudng

Cay cAm
chudng

Cay cam
chudng

Cay cAm
chudng

Céy cAm
chudng

Cay cAm
chudng

Cay cAm
chuéng

Ciy cAm
chuéng

Cay cam
chudng

PHY35
PHY36

RF1 (B93-101)
RF2 (B94-2)
RF3
EMBRAPA 5,1

EE-1

11 (7442)

11363 (1363A)

1226A (11226)

123,2,2 (40619)

123,2,38 (40644)

123,8,12

123,8,8 (40685)

1351A (11351)

1400A (11400)

15

16

33454

NA

NA

ACS-

BNO@1-4

ACS-

BN@O@2-5

ACS-

BNO@3-6

EMB-

PV051-1

FLO-

07442-4

FLO-

11363-1

FLO-

11226-8

FLO-

40619-7

FLO-

40644-4

FLO-

43689-6

FLO-

40685-1

FLO-

11351-7

FLO-

11400-2

FLO-

BOD15-2

FLO-

VOD16-3
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glufosinat
Chébng chiu
glufosinat
Chéng chiu
glufosinat
Chéng chiu
glufosinat
Chéng chiu
glufosinat
Chéng chiu
glufosinat
Khéang bénh

Khang sau bo

Chéng chiu SU;
mau sic hoa bién
doi

Chéng chiu SU;
mau sic hoa bién
ddi

Chéng chiu SU;
mau sic hoa bién
doi

Chédng chiu SU;
mau sic hoa bién
doi

Chéng chiu SU;
mau sic hoa bién
ddi

Chéng chiu SU;
mau sic hoa bién
doi

Chébng chiu SU;
mau sic hoa bién
ddi

Chéng chiu SU;
mau sic hoa bién
doi

Chéng chiu SU;
mau sic hoa bién
doi

Chdng chiu SU;
mau sic hoa bién
dbi

Chéng chiu SU;
mau sic hoa bién
di

bar
bar
bar
bar
bar
acl (c6 nghia va

d6i nghia)
cryl Ac

surB; dfr; hfl
(f3'5'h)

surB; dfr; bp40
(f3'5'h)

surB; dfr; bp40
(f3'5'h)

surB; dfr; hfl
(f3'5'h)

surB; dfr; hfl
(f3'5'h)

surB; dfr; bp40
(f3'5'h)

surB; dfr; bp40
(f3'5'h)

surB; dfr; bp40
(f3'5'h)

surB; dfr; bp40
(f3'5'h)

surB; dfr; hfl
(f3'5'h)

surB; dfr; hfl
(f3'5'h)



Cay cAm
chuéng

Cay cAm
chudng

Cay cim
chuéng

Cay cim
chuéng

Cay cam
chudng

Cay cAm
chuéng
Rau diép
Xo0an

Rau diép
x0an

Rau diép
xo0an

Cay bong

Cay bong

Cay bong

Cay bong
Cay bong
Cay bong
Cay bong
Cay bong

Cay bong
Cay bong

Cay bong

Cay bong

66

959A (11959)

988A (11988)

26407

25958

RM3-3
RM3-4
RM3-6
19-51a

281-24-236

3006-210-23

31707
31803
31807
31808
42317

BNLA-601
BXN10211

BXN10215

BXN10222

33454

FLO-
DODD4-9

FLO-
OBD66-3

FLO-
11959-3

FLO-
11988-7

IFD-26497-
2

IFD-25958-
3

NA

NA

NA

DD-
OD1951A-7
DAS-
24236-5

DAS-
21023-5

NA
NA
NA
NA
NA

NA

BXN10211-
9
BXN10215-
4
BXN10222-
2
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Chédng chiu SU;
mau sic hoa bién
doi

Chéng chiu SU;

lam chdm qua trinh

gia hoa

Chéng chiu SU;
mau sic hoa bién
doi

Chéng chiu SU;
mau sic hoa bién
dbi

Chéng chiu SU;
mau sic hoa bién
do6i

Chéng chiu SU;
mau sic hoa bién
d6i

Chéng chiu
glufosinat

Chéng chiu
glufosinat

Chéng chiu
glufosinat

Chéng chiu thude
diét co ALS
Chéng chiu
glufosinat; khang
sau bo

Chéng chiu
glufosinat; khang
sdu bo

Chéng chiu oxynil;

khéang sau bo

Chdng chiu oxynil;

khang sau bo

Chéng chiu oxynil;

khang sau bo

Chéng chiu oxynil;

khang sau bo

Chéng chiu oxynil;

khang sau bo
Khang sau bo
Chéng chiu oxynil
Chéng chiu oxynil

Chéng chiu oxynil

surB; dfr; hfl
(f3'5'h)

surB; acc
surB; dfr; bp40
(f3'5'h)

surB; dfr; bp40
(f3'5'h)

surB; dfr; bp40
(f3'5'h)

surB; dfr; bp40
(f3'5'h)

Bar

Bar

Bar

S4-HrA

pat (syn); crylF
pat (syn);
crylAc

bxn; cryl Ac
bxn; cryl Ac
bxn; cryl Ac
bxn; cryl Ac
bxn; crylAc

crylAc
bxn; cryl Ac

bxn; cryl Ac

bxn; cryl Ac



Cay béng
Cay bong
Cay bong

Cay bong
Cay bong
Cay bong

Cay bong
Cay bdng

Cay bong
Cay bong

Cay bong
Cay bong

Cay bong
Cay bong
Cay bong
Cay bong
Cay béng
Cay bong

Cay bong
Cay bong
Cay bong

Cay bong

Cay bong
Cay bong
Cay bong
Cay béng
Cay bong
Cay bong
Cay bong

BXN10224
COT102
COT67B

COT202
Event 1
GMF CrylA

GHB119
GHB614

GK12
LLCay bong25

MLS 9124
MON1076

MON1445
MON15985
MON1698
MONS531
MONT757
MONS88913

Ngwe Chi 6 Bt
SKG321
T303-3

T304-40

CE43-67B
CE46-02A
CE44-69D
1143-14A
1143-51B
T342-142
PV-GHGTO07
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BXN10224-
4

SYN-
IR102-7
SYN-
IR67B-1

NA

GTL-
GMF311-7
BCS-
GHO005-8
BCS-
GHO002-5
NA

ACS-
GHO001-3
NA

MON-
89924-2
MON-
01445-2
MON-
15985-7
MON-
89383-1
MON-
00531-6
MON-
00757-7
MON-
88913-8
NA

NA

BCS-
GHO003-6

BCS-
GHO004-7

-74-

Chéng chiu oxynil

Khang sau bo
Khang sau bo

Khang sau bo
Khang sdu bo
Khang sau bo

Khang sau bo

Chéng chiu
glyphosat
Khang sau bo
Chéng chiu
glufosinat
Khang sau bo
Khang sau bo

Chéng chiu
glyphosat
Khang sau bo

Chéng chiu
glyphosat
Khéang sau bo

Khéang sau bo

Chéng chiu
glyphosat
Khang sau bo
Khang sau bo
th'mg sau bo;
chong chiu
glufosinat
Khang sau bo;
chong chiu
glufosinat
Khéang sau bo
Khang sau bo
Khang sau bo
Khang sau bo
Khang sau bo
Khang sau bo
Chéng chiu

bxn; cryl Ac
vip3A(a)
cryl Ab

vip3A
crylAc
cryl Ab-Ac

cry2Ae
2mepsps

cryl Ab-Ac
Bar

crylC
crylAc

cp4 epsps
(aroA:CP4)
cryl Ac;
cry2Ab2
cp4 epsps
(aroA:CP4)
crylAc

crylAc

cp4 epsps
(aroA:CP4)
NA?

crylA; CpTI
cryl Ab; bar

cryl Ab; bar

cryl Ab
crylAb
cryl Ab
crylAb
cryl Ab
crylAb
cp4 epsps



Cay bong

Cay bong
Cay bong

Cay bong
Co bng
Cay
khuynh
diép
Cay
khuynh
diép
Cay
khuynh
diép
Cay
khuynh
diép
Cay
khuynh
diép
Cay
khuynh
diép
Cay
khuynh
diép
Lanh
Cay dau
lang
Cay ngo6
Cay ngd

Cay ngd
Cay ngd
Cay ngb

Cay ngb

(1445)
EE-GH3

EE-GHS5
MONS88701

OsCrl1
ASR368

20-C

12-5C

12-5B

107-1

1/9/2001

2/1/2001

FP967
RH44
3272
5307

59122

676

678

680

33454

MON-
88701-3

SMG-
36800-2

CDC-
FL0OO01-2

SYN-
E3272-5
SYN-
05307-1
DAS-
59122-7

PH-000676-
7

PH-000678-
9

PH-000680-
-75-

glyphosat
Chéng chiu
glyphosat
Khang sau bo
Chéng chiu
dicamba &
glufosinat
Chong di tng
Chéng chiu
glyphosat )
Chong chiu muoi

Chéng chiu mudi
Chéng chiu mudi
Chéng chiu mudi
Chéng chiu mudi
Chéng chiu mudi
Chéng chiu lanh

Chéng chiu thube
diét co ALS

Chéng chiu
imidazolinon
Alpha-amylaza bién
doi

Khang sau bo

Khang sau bo;
chéng chiu
glufosinat
Chéng chiu
glufosinat; kiém
soat su thu phén
Chéng chiu
glufosinat; kiém
soét su thu phén
Chéng chiu

(aroA:CP4)
mepsps
cryl Ab

Dmo bién ddi;
bar

Cry j céi bién
cp4 epsps

(aroA:CP4)
codA

codA

codA

codA

codA

codA

des9

als

als

amy797E
ecry3,1Ab
cry34Abl;
cry35Abl; pat
pat; dam

pat; dam

pat; dam



Cay ngbd

Cay ngd

Cay ngd

Cay ngd
Cay ngbd
Cay ngd

Cay ngd

Cay ngd
Cay ngd
Cay ngd
Cay ngbd
Cay ngd
Cay ngo
Cay ngd
Cay ngd
Cay ngb

Cay ngd

Cay ngd

Cay ngd

98140

Bt10

Bt176 (176)

BVLA430101
CBH-351

DAS40278-9

DBT418

DLL25 (B16)
GA21

GG25

GJl1

F1117
GAT-ZM1
LY038
MIR162
MIR604
MONS01

(MONS0100)

MONZ&02

MONS809

33454

2

DP-098140-
6

NA

SYN-
EV176-9

NA

ACS-
ZMO004-3

DAS40278-
9

DKB-
89614-9

DKB-
89790-5
MON-
00021-9

REN-
00038-3
SYN-
IR162-4
SYN-
IR604-5
MONS801

MON-
80200-7

PH-MON-
809-2

-76-

glufosinat; kiém
soat su thu phén
Chéng chiu
glyphosat; Chbng
chiu thudc diét co
ALS

Khang sau bo;
chéng chiu
glufosinat

Khéang sau bo;
chéng chiu
glufosinat

Pha v& phytat
Khang sau bo;
chéng chiu
glufosinat

2,4-D tol.

Khang sau bo;
chéng chiu
glufosinat
Chéng chiu
glufosinat
Chéng chiu
glyphosat
Chdng chiu
glyphosat
Chéng chiu
glyphosat
Chéng chiu
glyphosat
Chéng chiu
glufosinat
Ham luong lysin
tang

Khang sau bo

Khang sau bo

Kh;'mg sau bo;
chong chiu
glyphosat

Kh,éng sdu bo;
chong chiu
glyphosat

Kh;:’mg sau bo;
chong chiu

gat4621; zm-hra

cryl Ab; pat

cryl Ab; bar

phyA2
cry9C; bar

aad-1

cryl Ac; pinll;
bar

bar
mepsps
mepsps
mepsps
mepsps

pat

cordapA
vip3Aa20
mcery3A
cryl Ab; cp4
epsps
(aroA:CP4);
goxv247

cryl Ab; cp4
epsps
(aroA:CP4);
goxv247
cryl Ab; cp4
epsps



Cay ngd

Cay ngd

Cay ngd
Cay ngd

Cay ngd

G

vy ngd

Cay ngd

Cay ngd

Cay ngbd

Cay ngd
Cay ngd

Cay ngd

Cay ngd

Cay ngd

Cay ngbd

Cay ngod

Cay ngbd

Cay ngd

MONZ&10

MONZ&32

MONS&63

MONZ&87427

MONS87460

MONS88017

MONZ89034

MS3

MS6

NK603

T14

T25

TC1507

TC6275

VIP1034

43A47

40416

32316

33454

MON-
00810-6

NA

MON-
00863-5
MON-
87427-7
MON-
87460-4
MON-
88017-3

MON-
89034-3
ACS-
ZMO001-9

ACS-
ZMO005-4

MON-
00603-6
ACS-
ZM002-1
ACS-
ZMO003-2
DAS-
01507-1

DAS-
06275-8

DP-
043A47-3

DP-040416-
8

DP-032316-
8

-77-

glyphosat

Kh’éng sdu bo;
chong chiu
glyphosat

Chéng chiu
glyphosat

Khéang sau bo

Chéng chiu
glyphosat
Chong chiu han han

Khang sau bo;
chéng chiu
glyphosat
Khéang sau bo

Chéng chiu
glufosinat; kiém
soat sur thu phén
Chéng chiu
glufosinat; kiém
soat su thu phén
Chéng chiu
glyphosat
Chéng chiu
glufosinat
Chdng chiu
glufosinat
Khéang sau bo;
chéng chiu
glufosinat
Khang sau bo;
chéng chiu
glufosinat
Khang sau bo;
chéng chiu
glufosinat
Khang sau bo;
chéng chiu
glufosinat
Khéang sau bo;
chéng chiu
glufosinat
Khéang sau bo;
chéng chiu

(aroA:CP4);
goxv247
cryl Ab; cp4
epsps
(aroA:CP4);
goxv247
cp4 epsps
(aroA:CP4);
goxv247
cry3Bbl

cp4 epsps
(aroA:CP4)
cspB

cry3Bbl; cp4
epsps
(arcA:CP4)
cry2Ab2;
crylA.105
bar; barnaza

bar; barnaza

cp4 epsps
(aroA:CP4)
pat (syn)

pat (syn)

crylFa2; pat

mocrylF; bar

vip3A; pat

crylF;
cry34Abl;
cry35Abl; pat
crylF;
cry34Abl;
cry35Abl; pat
crylF;
cry34Abl;



Cay ngd

Cay dua
Cay dua
Cay du du
Cay du dn

Cay du du
Cay du du

Da yén
thao
Cay man

Cay hat
cai dau**

Cay hat
cai dau**

Cay hat
cai dau**

Cay
duong
Cay
duong
Cay
duong
Cay
duong
Cay khoai
tay

Cay khoai
tay

Cay hat
cai dau**

Cay hat
cai dau**
Cay khoai
tay

Cay khoai

4114

Cay dua A
Cay dua B
55-1
63-1

Huanong No. 1
X17-2

Da yén thao-CHS
C-5

ZSR500

ZSR502

ZSR503

Cay duong Bt
Dong lai hoa cay
duong 741
trg300-1
trg300-2

1210 amk
2904/1 kgs

ZSR500

ZSR502

ATBT04-27

ATBTO04-30

33454

DP-004114-
3

NA

NA
CUH-
CP551-8
CUH-

CP631-7
NA

UFL-
X17CP-6
NA
ARS-

PLMC5-6
NA

NA

NA

NA

NA

NA
NA

NA

NA

NMK-
89367-8
NMK-

-78-

glufosinat

Khang sau bo;

chéng chiu
glufosinat

Lam cham qua trinh

chin/gia

Lam cham qua trinh

chin/gia
Khéang bénh

Khang bénh

Khéang bénh
Khéng bénh

Chat lugng san
pham cai bién

Khang bénh

Chéng chiu
glyphosat

Chédng chiu
glyphosat

Chéng chiu
glyphosat

Khang sau bo
Khéang sau bo
Ham lugng
xeluloza cao
Ham lugng
xeluloza cao
Khéang sau bo
Khang sau bo

Chdng chiu
glyphosat

Chéng chiu
glyphosat

Khang siu bo

Khang sau bo

cry35Abl; pat
crylF;

cry34Abl;
cry35Ab1; pat
sam-k

sam-k
prsv cp
prsv cp

pIsSv rep
pIsv cp

Uc ché CHS

ppv ¢p

cp4 epsps
(aroA:CP4);
goxv247
cp4 epsps
(aroA:CP4);
goxv247
cp4 epsps
(aroA:CP4);
goxv247
crylAc; API

crylAc; API
AaXEQG2
AaXEQG2
cry3A
cry3A

cp4 epsps
(aroA:CP4);
goxv247
cp4 epsps
(aroA:CP4);
goxv247
cry3A

cry3A



tay
Cay khoai
tay
Cay khoai
tay
Cay khoai
tay
Cay khoai
tay
Cay khoai
tay
Cay khoai
tay
Cay khoai
tay
Cay khoai
tay
Cay khoai
tay
Cay khoai
tay
Cay khoai
tay
Cay khoat
tay
Cay khoai
tay
Cay khoai
tay
Cay khoai
tay
Cay khoai
tay
Cay khoai
tay
Céay khoai
tay
Cay khoai
tay

Céay khoai

tay

Cay khoai

tay

ATBT04-31
ATBT04-36
ATBTO04-6
BTO06

BT10

BT12

BT16

BT17

BT18

BT23
EH92-527-1
HLMT15-15
HLMT15-3
HLMT15-46
RBMT15-101
RBMT21-129
RBMT21-152
RBMT21-350

RBMT22-082

RBMT?22-186

RBMT22-238

33454

89613-2

NMK-
89170-9
NMK-
89279-1
NMK-
89761-6
NMK-
89812-3
NMK-
89175-5
NMK-
89601-8
NMK-
89167-6
NMK-
89593-9
NMK-
89906-7
NMK-
89675-1
BPS-25271-
9

NA

NA

NA
NMK-
89653-6
NMK- -
89684-1
NA
NMK-
89185-6

NMK-
89896-6

NA

NA

-79-

Khang sau bo
Khang sau bo
Khéng sau bo
Khang sau bo
Khang sau bo
Khang sau bo
Khang sau bo
Khéang sac bo
Khang sau bo
Khang sau bo

Tinh bot/hydrat
cacbon cai bién
Khéang bénh & sau
bo

Khang bénh & sau
bo

Khang bénh & sdu
bo

Khang bénh & sau
bo

Khéang bénh & siu
bo

Khang bénh & siu
bo

Khang bénh & siu
bo

Khang bénh & séu
bo; Chéng chiu
glyphosat

Khang bénh & sau
bo; Chong chiu
glyphosat

Khang bénh & sau
bo; Chong chiu
glyphosat

cry3A
cry3A
cry3A
cry3A
cry3A
gbss (d6i nghia)
cry3A; pvy cp

cry3A; pvycp.
cry3A; pvycp -
cry3A; pvy cp

cry3A; plrv
orfl; plrv orf2
cry3A; plrv
orfl; plrv orf2
cry3A; plrv
orfl; plrv orf2
cry3A; plrv
orfl; plrv orf2;
cp4 epsps
(aroA:CP4)
cry3A; plrv
orfl; plrv orf2;
cp4 epsps
(aroA:CP4)
cry3A; plrv :
orfl; plrv orf2;
cp4 epsps
(aroA:CP4)



Cay khoai
tay

Cay khoai
tay

Cay khoai
tay

Cay khoai
tay

Céay khoai
tay

Céay khoeai
tay

Cay lua
Cay lua
Cay lia
Cay lua
Cay lua

Cay lua
Cay lda
Cay lua
Cay lua
Cay laa
Cay Iia
Céay lua
Cay laa
Cay lua
Cay laa
Cay lua
Cay lua
Cay lua
Cay lua

Cay lua
Cay lua

RBMT22-262

SEMT15-02
SEMT15-07
SEMT15-15
SPBT02-5
SPBT02-7

7Crp#242-95-7
7Crp#10

‘GM Shanyou 63

Huahui-1/TT51-1
LLCAY LUA06

LLCAY LUA601
LLCAY LUA62
Tarom molaii +

cryl Ab
GAT-08S2

| GAT-OS3

PE-7
TCrp#10
KPD627-8

KPD722-4
KA317
HWS5
HW1
B-4-1-18

G-3-3-22
AD77
ADS1

33454

NA

NMK-
89935-9
NA

NMK-
89930-4
NMK-
89576-1
NMK-
89724-5

NA
NA
NA

ACS-
0S001-4
BCS-
0S003-7

ACS-

0S5002-5
NA

NA

-80-

Khang bénh & séu
bo; Chong chiu
glyphosat

Khang bénh & sau
bo

Khéang bénh & sau
bo

Khang bénh & sau
bo

Khang sau bo

Khang sau bo

Chéng di ting
Chéng di img
Khang sau bo
Khang sau bo
Chéng chiu
glufosinat
Chéng chiu
glufosinat
Chéng chiu
glufosinat
Khéang sau bo

Chéng chiu
glufosinat
Chéng chiu
glufosinat
Khang sau bo
Chéng di ing
Ham luong
tryptophan cao
Ham luong
tryptophan cao
Ham lugng
tryptophan cao
Ham luong
tryptophan cao
Ham lugng
tryptophan cao
L4 thing cao hon
lun

Cao hon lun
Khang bénh
Khang bénh

cry3A; plrv
orfl; plrv orf2;
cp4 epsps
(aroA:CP4)
cry3A; pvy cp
cry3A; pvy cp
cry3A; pvy cp
cry3A

cry3A

Tcrp

Terp

crylAb; cryl Ac
cryl Ab; cryl Ac
Bar

bar
bar
cryl Ab (cut)
bar
bar

CrylAc

Tcrp
OASA1D

OASAID
OASA1D
OASA1D
OASAID
A OsBRI1

OSGA20x1
DEF
DEF



Cay lua
Ciay lta
Cay laa

Cay lua
Cay lua

Cay lua
Cay lua

Cay lua
Cay laa
Cay laa
Cay lua
Cay lta
Cay lua
Cay lua
Cay lua
Cay lua

Cay lua

Cay hoa
hdng
Cay hoa
hdng
Cay dau
tuong
Cay dau
tuong
Cay dau
tuong
Cay dau
tuong
Cay dau
tuong
Cay dau
tuong
Cay dau
tuong
Cay dau
tuong

Cay dau
tuong

ADA48
AD41
13pNasNaatAprtl

13pAprtl
gHvNASI-
gHVNAAT-1

gHvIDS3-1
gHVNAATI1

gHVNASI1-1
NIA-OS006-4
NIA-OS005-3
NIA-OS004-2
NIA-0OS003-1
NIA-0S002-9
NIA-OS001-8
OsCrl1

17053

17314

WKS82 /130-4-1
WKS92/130-9-1
260-05 (G94-1,
G94-19, G168)
A2704-12
A2704-21
AS5547-127
A5547-35
CV127

DAS68416-4

DP305423

DP356043

33454

IFD-52401-
4
IFD-52901-
9

NA

ACS-
GMO005-3
ACS-
GMO004-2
ACS-
GMO006-4
ACS-
GMO008-6
BPS-
CV127-9
DAS68416-
4
DP-305423-
1

DP-356043-
5

-81-

Khang bénh
Khang bénh

Chéng chiu sit thip

Chéng chiu sit thip
Chéng chiu st thip

Chéng chiu sit thip
Chéng chiu sit thip

Chédng chiu sit thap

Khang bénb
Khang bénh
Khang bénh
Khang bénh
Khang bénh
Khang bénh
Chéng di tng
Chéng chiu
glyphosat

Chdng chiu
glyphosat

Mau sic hoa bién
ddi

Mau séc hoa bién
doi

Déw/axit béo cai
bién

Chéng chiu
glufosinat

Chéng chiu
glufosinat

Chéng chiu
glufosinat

Chdng chiu
glufosinat

Chéng chiu
imidazolinon
Chéng chiu
glufosinat
Dauw/axit béo cai
bién; Chéng chiu
thudc diét c6 ALS
Dau/axit béo cai
bién; chdng chiu

DEF
DEF

HvNAST;
HvNAAT-A;
APRT
APRT
HvNASTI;
HvNAAT-A;
HvNAAT-B
HvIDS3
HvNAAT-A;
HvNAAT-B
HvNAS1
WRKY45
WRKY45
WRKY45
WRKY45
WRKY45
WRKY45
Cry j cai bién
cp4 epsps
(aroA:CP4)
cp4 epsps
(aroA:CP4)
5AT; bp40
(f3'5'h)

S5AT; bp40
(f3'5'h)
gm-fad2-1 (locut
cam)

pat

pat
pat
pat
csrl-2
pat

gm-fad2-1 (locut
cam); gm-hra

gm-fad2-1 (locut
cam); gat4601



Cay ddu
tuong
Cay dau
tuong
Cay dau
tuong
Cay dau
tuong
Cay dau
| tuong

Cay dau
tuong
Cay dau
tuong

Cay dau
tuwong
Cay dau
tuong
Cay dau
tuong
Cay dau
tuong
Céay dau
tuong

Cay dau
tuong

Cay dau
tuong
Cay dau
tuong

Cay bi
Cay bi

Cu cai
duong

FG72

GTS 40-3-2 (40-
3-2)

GU262
MONB87701

MONS87705

MONS&87708

MONS87769

MONZ89788
W62
Wo8
MONS87754

DAS21606

DAS44406

SYHTO04R

9582,814,19,1

CZW3

ZW?20

GTSB77
(T9100152)

33454

MST-
FG072-3
MON-
04032-6
ACS-
GMO003-1
MON-
87701-2
MON-
87705-6

MON-
87708-9
MON-
87769-7

MON-
89788-1
ACS-
GMO002-9
ACS-
GMO001-8
MON-
87754-1
DAS-21606

MAQ
1L MAao=

44406-6

SYN-
0004R-8

SEM-
OCZW3-2
SEM-
0ZW20-7

SY-
GTSB77-8

-82-

glyphosat

Glyphosate &
HPPD tol.
Chéng chiu
glyphosat
Chébng chiu
glufosinat
Khang sau bo

DAu/axit béo cai
bién; chong chiu
glyphosat

Dicamba & chdng
chiu glyphosate
Dau/axit béo cai
bién; chéng chiu
glyphosat

Chéng chiu
glyphosate

Chéng chiu
glufosinat

Chéng chiu
glufosinat

Harm lwong dau cao

Chéng chiu
aryloxyalkanoat &
glufosinat
Chong chiu
aryloxyalkanoat,
glyphosat &
glufosinat
Chébng chiu
mesotrion
Khang sdu bo &
chéng chiu
glufosinat
Khang bénh

Khang bénh

Chéng chiu’
glyphosat

2mepsps;
hppdPF W336
cp4 epsps
(aroA:CP4)
pat

crylAc

fatb1-A (c6
nghia & dbi
nghia); fad2-1A
(c6 nghia & dbi
nghia); cp4
epsps
(aroA:CP4)
dmo; cp4 epsps
(aroA:CP4)
Pj.D6D;
Nc.Fad3; cp4
epsps
(aroA:CP4)

cp4 epsps
(aroA:CP4)
Bar

Bar -
dgat2A

Aad-12 bién dbi;
pat

r 2
Aad_12 hidn A1
Hat-1 4 018 GO1,

2mepsps; pat .

avhppd

crylAc, crylF,
PAT bién doi

cmy cp, zymv
cp, wmv cp
Zymy cp, wmv
cp

cp4 epsps
(aroA:CP4);



Cu cai
duong
Cu cai
duong
Cu cai
duodng
Mia
Céay hoa
hudéng
duong
Cay ot
ngot
Cay thube
1a

Cay thubc
la

Cay ca
chua
Cay ca
chua
Cay ca
chua
Cay ca
chua
Cay ca
chua
Cay ca
chua
Céay hoa
hudéng
duong
Cay ca
chua
Cay ca
chua
Cay ca
chua
Cay ca
chua
Céay ca
chua

Cay lua
my

H7-1
T120-7
T227-1

NXI-1T
X81359

PK-SPO1
C/F/93/08-02
Vector 21-41
1345-4
35-1-N

5345

Da

X81359

Da Dong No 9

F (1401F, h38F,
11013F,7913F)
FLAVR SAVR™
Huafan No 1

PK-TMS8805R
(8805R)

MON71800

33454

KM-
000H71-4
ACS-
BV001-3

NA

NA

NA

NA

NA

CGN-
89322-3
SYN-
0000B-6
SYN-
0000DA-9

NA

SYN-
0000F-1
CGN-
89564-2
NA

NA

MON-
71800-3

* Ac-hen-ti-na, ** Ba lan, # Ciy ca tim

-83-

Chéng chiu
glyphosat

Chéng chiu
glufosinat

Chéng chiu
glyphosat

Chéng chiu han han
Chéng chiu
imidazolinon

Khang bénh
Chéng chiu oxynil

Ham lugng nicotin
giam

Lam cham qua trinh
chin/gia

Lam cham qua trinh
chin/gia

Khang sau bo

Lam cham qua trinh
chin/gia

Lam chdm qua trinh
chin/gia

Lam cham qua trinh
chin/gia

Chéng chiu
imidazolinon

San pham bién doi

Lam chém qua4 trinh
chin/gia

Lam chdm qua trinh
chin/gia

Lam cham qua trinh
chin/gia

Khéng bénh

Chéng chiu
glyphosat

goxv247
cp4 epsps
(aroA:CP4)
pat

cp4 epsps
(aroA:CP4)
EcbetA

als

cmv ¢cp
bxn

NtQPT1 (dbi
nghia)

acc (cut)
Sam-k
CrylAc

accd

pg (c6 nghia
hodc dbi nghia)
pg (c6 nghia
hodc dbi nghia)
Als

NA

pg (cd nghia
hozc dbi nghia)
pg (co nghia
hozc ddi nghia)
anti-efe

cmv cp

cp4 epsps
(aroA:CP4)



33454

Viée xtt Iy cdy trdng va hat gidng bién d6i gen bang hop chét theo sang ché
c¢6 thé tao ra tic dung siéu cong hop hoic tic dung hiép dong. Vi du, viéc giam
ty 16 dung, md rong phd tac dung, tang mirc chéng chiu cac sac ép sinh
hoc/khong sinh hoc hodc tang dd 6n dinh bdo quan co6 thé 16n hon mong dgi so
v6i khi tic dung cong hop don thudn khi ding hop chét theo séng ché 1én cay
trdng va hat giéng bién dbi gen.

Hop chét theo sang ché ciing c6 thé dugce st dung dé xir Iy hat nhim bao vé
hat khoi loai gdy hai khong xuong song Trong ban md ta nay, xtr ly hat tic 1a
cho hat tiép xuc véi luong hitu hiéu vé mat sinh hoc cua hop chét theo sang ché
ma thuong duoc didu ché dudi dang ché phim theo sang ché. Viéc xtr 1y hat nay
bao vé hat khoi loai loai gay hai khong xuong séng trong dat va con o thé bao
vé ré& va cac bd phén khac cia cay khi tiép xuc véi d4t ma hat ndy mam phat
tridn. Viéc xt 1y hat c¢6 thé ciing c6 tac dung bao vé 1a bang cach hodn chuyén
hop chét theo sang ché hodc hoat chét thir hai ‘trong cdy dang phat tr1en Phuong
phap xir Iy hat c6 thé dugc ap dung db6i v6i tht ca cac loai hat, bao gdbm hat cta
thuc vat dugc bién dbi gen dé biéu hién céac tinh trang dic bi¢t s€ nay mam. Vi
du dai dién v& c4c hat nay bao gdm hat biéu hién doc t6 protein v6i cac loai giy
hai khong xwong séng, nhu doc t6 Bacillus thuringiensis hoic hat biéu hién tinh
khang thudc diét c6 nhu glyphosat axetyltransferaza, ma tao ra tinh khang
glyphosat. Viéc xir ly hat bang hop chét theo sang ché ciing ¢ thé 1am ting stic
sbng ctia cdy trong sinh truéng tir hat.

Mot phuong phap xtr ly hat 1a phun hodc ric bui 1én hat v6i ché phdm theo
sang ché (tic 12 dudi dang ché phidm dugc diéu ché) trudc khi gieo hat. Ché
phim duoc didu ché dé xir ly hat thuong chira chit tao mang hoic chét két dinh.
Do d6, théng thudng ché phim phu hat theo sang ché chira luong hitu hiéu vé
mat sinh hoc cua hop chét ¢6 cong thire 1, N-oxit hodc mudi ctia n6 va chét tao
mang hodc uhat két dinh. Hat c6 thé duoc phu bing cach phun huyén phu dic dé
chay truc tiép vao trong quay chira hat va sau d6 siy khd hat nay. Theo cach
khac, cac dang ché phdm khac nhu bot thim wét, dung dich, nhii tuong huyén
phu, chét c6 dic d& nhii hoa va nhii twong trong nuéc cé thé dugc phun 1én hat.
Quy trinh nay 14 dic biét hitu ich dé tao ra 16p mang phu 1én hat. Céc thiét bi phu
va céc quy trinh khac nhau c6 thé sin co dbi véi ngudi co hiéu biét trong linh
vue k§ thuét nay. Cac quy trinh thich hop bao gém cac quy trinh duge néu trong
P. Kosters et al., seed Treatment: Progress va Prospects, 1994 BCPC Mongraph
s6 57 va céc tai liéu tham khao dugc néu trong do.

Hop chét c6 cong thic 1 va ché phdm ciia chung, ca riéng biét va két hop
v6i cdc thude trir sau, thude diét giun tron, va thuc diét ndm khéc, 13 dic biét
hitu ich trong x1r ly hat cho cay trong bao gdbm, nhung khong chi gi6i han 6, ngd
hogc ngd, ddu tuong, bong, ngli coc (vi dy, lda mi, yén mach, lua mach, lua
mach den va cay laa), khoai tay, cac loai rau va cdy cai dau.

Thudc trir sdu khac ma hop chit c6 cong thirc 1 ¢6 thé duoc didu ché d tao
ra hdn hop hiru ich dé xir 1y hat bao gdm abamectin, axetamiprit, acrinathrin,
amitraz, avermectin, azadiractin, bensultap, bifenthrin, buprofezin, cadusafos,
carbaryl, carbofuran, cartap, clorantraniliprol, clorfenapyr, clopyrifos,
clothianidin, xyantraniliprole, xyfluthrin, beta-xyfluthrin, xyhalothrin, gamma-
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xyhalothrin, lambda-xyhalothrin, xypermethrin, alpha-xypermethrin, zeta-
xypermethrin, xyromazin, deltamethrin, dieldrin, dinotefuran, diofenolan,
emamectin, endosulfan, esfenvalerat, ethiprol, etofenprox, etoxazol,
fenothiocarb, fenoxycarb, fenvalerat, fipronil, flonicamit, flubendiamit,
flufenoxuron, fluvalinat, formetanat, fosthiazat, hexaflumuron, Hydrametylnon,
imidacloprit, indoxacarb, lufenuron, metaflumizon, methiodicarb, metomyl,
metopren, metoxyfenozit, nitenpyram, nithiazin, novaluron, oxamyl, pymetrozin,
pyrethrin, pyridaben, pyridalyl, pyriproxyfen, ryanodin, spinetoram, spinosad,
spirodiclofen, spiromesifen, spirotetramat, sulfoxaflor, tebufenozit, tetramethrin,
thiacloprid, thiametoxam, thiodicarb, thiosultap-natri, tralomethrin, triazamate,
triflumuron, ndi doc t§ delta Bacillus thuringiensis, tat ca cac chung Bacillus
thuringiensis va tat ca céac chung virut da mat nhan.

‘Thudc diét nAm ma hop chat c6 cong thirc Lco thé dugc pha ché cing dé
tao ra hdn hop hitu ich dé xu ly hat bao gém amisulbrom, azoxystrobin,
boscalid, carbendazim, carboxin, xymoxanil, cyproconazol, difenoconazol,
dimetomorph, fluazinam, fludioxonil, fluquinconazol, fluopicolit, fluoxastrobin,
flutriafol, fluxapyroxad, ipconazol, iprodion, metalaxyl, mefenoxam,
metconazol,  myclobutanil,  paclobutrazol,  penflufen, picoxystrobin,
prothioconazol, pyraclostrobin, sedaxan, silthiofam, tebuconazol, thiabendazol,
thiophanat-metyl, thiram, trifloxystrobin va triticonazol.

Che phim chira hop chét c6 cong thire 1 hiru ich dé xir Iy hat c6 thé con
bao gbém vi khuan va nam c6 kha néng tao ra sy bao v¢ tranh khoi cac tac dong
¢6 hai cia ndm hodc vi khuan gy bénh cay va/hoic .dong vat séng trong dit nhu
giun tron. Vi khuan c6 dic tinh diét giun tron c6 thé bao gdm, nhung khong chi
gi¢i han 0, Bacillus firmus, Bacillus cereus, Bacillius subtiliis va Pasteuria
penetrans. Chung Bacillus firmus thich hop la ching CNCM 1-1582 (GB-126) 1a

sin c6 duéi tén thuong mai BioNemIM. Ching Bacillus cereus thich hop 1a
chung NCMM [-1592. Ca hai ching Bacillus déu dugc dé cap trong patent My
s6 US 6,406,690. Cac chung vi khuan khac thich hop c6 hoat tinh diét giun tron
12 B. amyloliquefaciens IN937a va B. subtilis strain GB03. Vi khuan c6 dic tinh
diét nam co thé bao gdm, nhung khong chi gidi han ¢, ching B. pumilus GB34.
Céc loai nim c6 dic tinh diét giun tron c6 thé bao gdm, nhung khong chi gi6i
han &, ching Myrothecium verrucaria, Paecilomyces lilacinus va
Purpureocillium lilacinum.

Cac chat xtt 1y hat ciing c6 thé bao gdm mét hoic nhidu chit diét giun tron
¢ ngudn gbe tir nhién nhu chét sinh ra protein dugc goi 1a harprin dugc tch ra
tir mam bénh thuc vat ciia mot sb vi khuan nhu Erwinia amylovora. Mot vi du 13
cong nghé xir Iy hat Harpin-N-Tek sin c6 duéi tén thuong mai N-HibitT™ Gold
CST.

Viée xur ly hat ciing c6 thé bao gdm viée xir 1y mot hodc nhiéu loai vi
khuin gy ndt sdn qua-ré cia cay ho dau nhu vi khuin ¢b dinh nito vi cong sinh
nito Bradyrhizobium japonicum. Cac chét ching ngtra co the tuy v 1a mot hoac
nhleu lipo-chitooligosacarit (LCO), la cac yéu t6 tao ndt san ‘(Nod) dugc san
xuét boi vi khudn rhizobia trong qua trinh hoi mao tao thanh ndt san trén ré cia
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ciy ho diu. Vi du, cdng nghé xtr Iy hat ctia nhan hiéu Optimize® dua vao chit
trg xac tdc LCO Technology I két hop véi chit chiing ngira.

Viéc xir Iy hat cling c6 thé bao gdm mot hoidc nhidu isoflavones c¢6 thé 1am
ting muc ré colonization by ndm mycorrhizal. Nim Mycorrhizal 1am ting su
shﬂ1ﬁu6ngthucx@tb§ngcéchlmnténgtn&chépthuchétdhﬂldu@ngrﬁurnuéq
sulfat, nitrat, phosphat va kim loai cia ré. Vi du vé isoflavones bao gém, nhung
khong chi gidi han &, genistein, biochanin A, formononetin, daidzein, glycitein,
hesperetin, naringenin va pratensein. Formononetin sin c¢6 duéi dang hoat chit
trong san phdm ching ngira mycorrhizal nhu PHC Colonize® AG.

Chét xir Iy hat cling ¢o thé bao gom mot hodc nhidu chét hoat hoa thuc vét
1a chéit tao ra hé théng khang tdp nhiém & thuc vat sau khi tiép xic v6i mam
bénh. Mot vi du vé chit hoat hoa thuc vt tao ra co ché bao vé nhu vay la
acibenzolar-S-metyl.

Hat d3 xir ly thuong chta hop chét theo sang ché véi lugng nim trong
khoang ttr 0,1g dén 1 kg cho 100 kg hat (tac la nam trong khoang tir 0,0001 dén

1% khdi luong hat trude khi xi 1y). Huyen phu dé chay dugc didu ché dé xur ly
hat thuong chira hoat chat Vo1 luong nam trong khoang tir 0,5 dén 70%, chét két
dinh tao mang v6i luong nim trong khoang tir 0,5 dén 30%, chét phan tan véi
luong nénlixong khoang tir 0,5 dén 2096,chétc0 ddc voi luong nim trong
khoang tur 0 dén 5%, bot mau va/hoac thubc nhudm v6i luong nam trong khoang
tir 0 dén 5%, chit chong tao bot v4i lugng nam trong khoang tir 0 dén 2%, chét
bao quan v6i lugng ndm trong khoang tir 0 dén 1% va chét pha loang 1éng dé
bay hoi v6i lugng nam trong khoang tir 0 dén 75%.

Hop chét theo sang ché ¢6 thé dugc dua vao vao ché pham mdi dé cac loai
gdy hai khong xuong song an hodc dugc st dung trong cac dung cu nhu bay,
mdi, va cac dung cu tuong tu. Chephanlnunrﬁurvaycothecydang}mlchua(a)
hoat chét, cu thé 1a lurong hitu hiéu vé mét sinh hoc cua hop chét c6 cong thirc 1,
N-oxit hogc mubi cta né; (b) mot hodc nhidu nguyén liéu thirc an; (c) chit dan
du, va tuy ¥ (d) mot hodc nhiéu chit gitr Am. Tét hon 13, hat hogc ché pham moi
chira tir 0,001% dén 5% hoat chét, tir 40% dén 99% nguyén liéu thirc an va/hoidc
chét din dy; va tuy y tir 0, 05% dén 10% chit giir 4m, 13 hiru hiéu dé phong trir
cac loai gay hai khong xuong song trong dat & cac ty 16 dung rat thap, cuthéla o
cac lidu luong hoat chat giy chét bang cach n chit khong phai bang cach tiép
xtc trire tiép. Mot s6 nguyén liéu thirc an cé thé dong vai tro vira lam ngudn thirc
an vira 1am chat din du. Nguyén liéu thirc an bao gém carbohydrat, protein va
MmeumvengwmﬂwuﬂmcmJManwtmmvm:&ngtmhbm:modmg
vat, dau thuc vat, dich chiét ndm va sita rin. Vi du vé chét din du 1a chit thom
va chét tao huong, nhu dich chiét qua hodc thuc vat, huong thom, hodc cac
thanh phan dong vat hoic thyuc vt khac, pheromon hogc chat khac da biét dé dan
du céc loai gy hai khong xuong sdng. Vi du vé chat giir am, tirc 12 chat giir do
4m, 1a glycol va cac polyol khéc, glyxerin va sorbitol. Tét hon 13, ché pham mdi
(va phuong phap st dung ché pham mdi nay) dugc st dung dé phong trir it nhat
mot loai gdy hai khdng xuong séng dugc chon tir nhém bao gom kién, m01 va
gian. Dung cu dé phong trir loai géy hai khong xuong song co the bao gbém ché
phdm mdi theo sang ché va hop phi hop dé chira ché phdm mdi nay, trong d6
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hop nay cé it nhat mdt ctra ¢6 kich thudc nhét dinh dé cho phép loai gay hai
khong xuong song di qua sao cho loai gdy hai khong xuong song nay co thé 14y
dugc ché pham moi tir dia diém bén ngoai hop, va hop nay con phu hop dé duoc
dat trong hodc gan khu vuc hoat dong tidm ning hodc da biét cua loai giy hai
khong xuong sdng.

Mot phuong an cta sang ché 1a phuong phép phong trir cac loai gay hai
khong xuong song, bao gdbm budc pha loang ché pham trir sau theo sang ché
(hop chét 6 cong thirc 1 duoc didu ché voi chat hoat dong bé mat, chat pha
lodng dang ran va chat pha lodng dang long hodc hdn horp da diéu ché chua hop
chat c6 cong thue 1 va it nhit mot khéc thude trir sdu) bang nuée, va tuy y bd
sungchatbotnjdetaorachephanlphaloang,Vacholoalgay}m1khongxuong
sdng nay hodc moi truong cia no tiép xdc véi luong hiru hiéu cua ché phim pha
loang nay.

Mic du.che phim dang phun dugc diéu ché bang cach pha lodng bang
nuée dén nong d6 da cua ché pham trir sau theo sang. ché dé c6 thé tao ra hiéu
quéa da dé phong trir cac loai gy hai khong xuong song, cac san phdm bd trg
dugc didu ché riéng ré& ciing co thé dugc bd sung vao hdn hop thung phun. Cac
chét bd tro bd sung nay thudng dugc goi la * ‘chét bb trg phun” hodc “chét bd trg
hdn hop thung phun”, va bao gbm chat bt ky dugc tron trong thung phun dé
lam tang tinh nang cua thudc sdu hodc thay dbi cac dic tinh vat 1y ctia hon hop
phun. Chét bd trg ¢6 thé 13 chit hoat dong b& mat, chit nhii hoa, dau cay trong
trén co s& diu mo, diu hat c6 nguon goc tir cay trong, chét axit hoa, chét dém,
chit 1am dic hodc chét khir bot. Chét bd trg duoc sir dung dé lam tang hi€u qua
(vi dy, tinh sinh kha dung, su bam dinh, sy thidm th4u, do che phu ddng déu va
thoi gian bao v¢), hodc lam giam téi muc t6i thiéu hodc khir bo cac nhuoge diém
khi phun lién quan dén d6 khong tuong hop, hién tuong tao bot, hién tugng trdi,
lam bay hoi, su béc hoi, su bay hoi va su suy bién. Dé thu dugc tinh nang tbi uu,
chat bb trg dugc chon lién quan dén cac dic tinh cia hoat chit, ché phdm va dich
can phong trir (vidu, cay trong, cac loai siu bo gay hai).

Trong s& cac chét bd trg phun, diu bao gom dau thuc vat, dau thuc vat co
dic, diu rau cb dic va dau hat cd dic duge metyl hoa thuong duoc st dung s
lam tang hiéu qua cia thudc trir siu, c6 thé bang cic phuong tién thac day mirc
ling phii dong déu hon nita. Trong cac trudong hop ma tai d6 doc t thuc vat co
kha ning giy ra boi diu hodc céc chét 16ng khac khong thé tron 1an v6i nude
dugc quan tdm, ché pham dang phun dugc didu ché tir ché pham theo sang ché
thuong s€ khong chira chét bd trg phun nén dau. Tuy nhién, trong cic truong
hop ma tai d6 doc t6 thuc vat bi gdy ra boi chét bd tro phun nén dau 13 khong
dang ké vé mit thuong mai, ché pham dang phun dugc diéu ché tir ché phdm
theo sang ché c6 thé con chira chat bo trg phun nén dau ma c6 thé 1am tang hon
nita mrc phong trir cac loai gy hai khong xuong sbng, cling nhu viéc khong bi
ria tréi bdi nudec mua.

San phim duoc xac dinh 13 “diu ciy trong” thuong chira 95 dén 98% dau
moé nén parafin hodc naphta va 1 dén 2% mot hoic nhiéu chét hoat dong bé mit
hoat déng nhu chat nhii héa. San pham duge xac dinh 13 “dau co dic cia cay
trdng” thuong chira 80 dén 85% dau nén diu mo d& nhii héa va 15 dén 20% chit
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hoat dong bé mat khong ion. San pham dugc xac dinh dung la “dau thuc vat
dang c6 dac” thuong chira 80 dén 85% dau thuc vat (tic 1a dau hat hodc dau qua,
hau hét thuong tir bong, hat lanh, ddu twong hogc cdy hoa huéng duong) va 15
dén 20% chit hoat dong bé mit khong ion. Tinh ning bd tro c¢6 thé duge cai
thién bang cach thay thé dau thuc vét bang cac este metyl cua axit béo ma
thucmg c¢6 ngudn gde tir dau thuc vat. Vi du v& diu hat ¢6 dic dugc metyl hoa

bao gém MSO® Concentrate (UAP-Loveland Products, Inc.) va Premium MSO
Methylated Spray Oil (Helena Chemical Company).
Luong chét bb trg duoc b sung vao hdn hgp phun thuong khong vuot qua
2,5% theo thé tich, va tot hon 12 nim trong khoang tir 0,1 dén 1% theo thé tich.
Ty 1& dung chat bd trg dugc bd sung vao hén hop phun thuong nim trong
khoang tir 1 dén 5L cho mdi hecta. Vi du dai dién vé chét bd trg phun bao gom:

Adigor® (Syngenta) 47% dau hat cai dau dugc metyl héa trong hydrocacbon
16ng, Sitwet® (Helena Chemical Company) heptametyltrisiloxan dugc cai bién

polyalkylenoxit va Assist® (BASF) 17% hdn hop chét hoat dong bé mit trong
83% dau khoang nén parafin.

Ché pham theo sang ché co thé dugc Jdung ma khoéng can chét b trg khac,
nhung phan 16n céc truong hop la dung ché pham chira mot hoic nhiéu hoat chét
v6i chit mang, chét pha lodng, va chét hoat dong bé mat thich hop va co thé két
hop vo6i thire &n tuy thudc vao muc dich st dung cubi cung. Mot phuong phap
dung la phun chét phan tan nuéc hoidc dung dich déu tinh ché chtra hop chit theo
sang ché. Viéc két hop véi dau phun, dau _phun c6 ddc, chit dinh phat tan, chét
bd tro, cac dung moi khéc, va chat hiép dong nhu piperonyl butoxit thudng 1am
tang hiéu qua cua hop chét. Dbi v6i cac muc dich phi nong nghiép, viéc phun
nay cé thé duge thuc hién bang cac dung cu chira nhu binh, chai hodc céc dd
chira khac, bang cach bom hoic giai phong ché pham dang phun ra khoi dung cu
chira tang dp, vi dy, binh phun sol khi tang ap. Cac ché phdm dang phun nay c6
thé & nhidu dang khac nhau, vi du, (dang phun, dang mu, dang bot, dang khoi
hodc dang swong mu. Do do, cic ché phdm dang phun nay con co thé chira chat
day, chat tao bot, v.v. khi can. Tét hon 13, ché pham dang phun chira luong hitu
hiéu v& mat sinh hoc cua hop chit hodc ché phdm theo sang ché va chit mang.
Theo mdt phuong an, ché pham dang phun chtra lugng hiru hiéu Ve mat sinh hoc
cta hop chat hodc ché phim theo sang ché va chét khi ddy. Vi du vé chét khi day
bao gdém, nhung khéng chi giéi han &, metan, etan, propan, butan, isobutan,
buten, pentan, isopentan, neopentan, penten, hydroflocacbon, cloflocacbon,
dimetyl ete, va hdn hop cua chat néu trén. Tot hon 13, ché phim dang phun (va
phuong phép st dung ché pham dang phun dugc phén tan tir thing phun) duoc
str dung ¢ dang ri€éng 1¢ hodc két hop dé phong trir it nhat mot loai géy hai khong
Xuong song dugce chon tir nhém bao gdm mudi, rudi den, rudi ché, ruo1 chau
M, rudi ngua, ong bap ciy, ong bip cay den va vang, ve, nhén, kién, mudi mit,
va cac loai dong vat gy hai tuong tu, bao gdm & dang riéng ré& hoic két hop.

Vi du thir nghi€m sinh hoc
~ Cac thtr nghiém sau chimg minh hiu qua phong trir cta hop chét theo sang
ché d6i vai cac loai gdy hai cu thé. “Hiéu qua phong trir” 13 viéc tic ché su phat
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trién cta loai gdy hai khong xuong séng (bao gdm ty 1é tir vong) ma lam giam
dang ké viéc tiép nhan thirc an. Tuy nhién, viéc bao vé bang cich phong trir loai
gay hai bang hop chét nay khong gidi han ¢ cac loai ndy. Xem Bang chi s6 A-B
trong phan mo ta hop chit.

Ché pham va phuong phap phun trong cac tht nghi€ém A-D

Hop chét thir nghiém duge diéu ché bing cach st dung dung dich chua
10% axeton, 90% nuéc va 300ppm chat hoat dong bé mit khong ion X-77®
Spreader Lo-Foam Formula chira alkylarylpolyoxyetylen, axit béo tu do, glycol
va isopropanol (Loveland Industries, Inc. Greeley, Colorado, USA). Hop chat da
diéu ché dugc dwa vao ImL chit 16ng nhd voi phun SUJI2 ¢6 phan than 1/8 JJ
(Spraying Systems Co. Wheaton, Illinois, USA} dit & vi tri cach 1,27 cm (0,5
inso) trén dinh ctiia mdi don vi thir nghiém. Hop chét thir nghiém dugc phun &
tdc do dwge chi dinh, va mdi thi nghiém dugc thuc hién ba lan.

Thir nghiém A

Pé danh gia mirc phong trir green peach aphid (Myzus persicae (Sulzer))
bing phuong phap tiép xic va/hodc ndi hip, don vi thir nghiém bao gdbm do
chira hd nhé with a 12—15-day-old radish plant inside. This was pre-infested by
placing on a leaf of the test plant 3040 aphids on a piece of leaf excised from a

culture plant (cut-leaf method). The aphids moved onto the test plant as the leaf
piece desiccated. After pre-infestation, d4t cta don vi thir nghiém dugc phtt mat
16p cat.

Hop chét thir nghiém duoc pha ché va phun ¢ nbng d6 250 va/hodc 50ppm.
Sau khi phun hop chét thir nghiém da pha ché, mdi don vi thir nghiém duoc dé
kho trong 1 gid va sau d6 nip chin mau den dugc ddy lén trén. Pon vi thir
nghiém nay dugc gift trong 6 ngay trong budng sinh truéng & 19-21°C va do 4 Am
tuong d6i 50-70%. Mbi don vi thir nghiém sau d6 duge danh gia bang truc quan
vé ty 18 chét ctia sau bo.

Dbi v6i hop chét ¢6 Cong thire 1 dugce thir nghiém & ndng d6 250 ppm, céc
hop chat sau dat dugc ty 18 tir vong 13 it nhat 80%: 3, 10, 11, 12, 14, 15, 20, 22,
23,30, 52 va 54.

Dbi v6i hop chit c6 Cong thire 1 duge thir nghiém & nong d6 50 ppm, cic
hop chét sau dat duoc ty 1é tir vong 13 it nhit 80%: 10, 11, 12, 14 va 20.

Thir nghiém B

Dé danh gia mic > phong trir rép cdy bong cdy dua (Aphis gossypii (Glover))
bing phuong phép tiép xtc va/hoic ndi hip, don vi thir nghiém bao goém o
chira hé nho véi bén trong 1a cac ciy boéng 6-7 ngay tudi. Céy nay duoc gdy
nhiém so bd biang 30-40 sau bo trén doan 1a theo phuong phép cit 14, va dit cta
don vi thtr nghiém dugc phi mot 16p cét.

Hop chét thir nghiém dugc pha ché va phun & ndéng d6 250 va/hoic 50
ppm. Sau khi phun hop chét thir nghiém d3 pha ché, don vi thr nghiém nay duoc
duy tri trong budng sinh truéng trong 6 ngay & 19°C va do 4m tuong d6i 70%.
Mdi don vi thir nghiém sau d6 dugc danh gia bang truc quan vé ty 18 chét cua
sau bo.
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Pbi voi hop chét c6 Cong thire 1 duoce thir nghiém & ndng do 250 ppm, cac
hop chét sau dat dugc ty 1€ tir vong la it nhét 80%: 15, 22, 23, 36, 42, 46, 47, 48,
51, 54 va 55.

Thir nghiém C

Pé danh gia muc phong trir bo tri hoa phuong Tay (Frankliniellla
occidentalis (Pergande)) bang phuong phép tiép xtc vi/hoic ndi hip, don vi thir
nghiém bao gbm dd chira ho nhé véi bén trong 1a cac ciy dau Soleil 5-7 ngay
tudi.

Hop chét thir nghiém dugc pha ché va phun & ndng d6 250 ppm. Sau khi
phun, don vi thtr nghiém dugc dé kho trong 1 gio, va sau d6 22-27 con bo tri
trudng thanh duoc cho vao mdi don vi. Nép che mau den dugc day lén trén, va
don vi thtr nghiém duoc giit trong 6 ngay & 25 °C va 45-55% d6 4m tuong ddi.

Déi v6i hop chit c6 Cong thirc 1 duge thir nghiém & ndng dd 250 ppm, thu
dwoc murc hiéu qua phong trir tir rit t6t dén tuyét voi dudi day (30% hodc thip
hon murc cdy tréng bi pha hai va/hodc ty 1& t&r vong 100%): 10, 11, 12, 13, 15,
16,17, 19, 20, 22 va 23.

Thir nghiém D

Pé danh gia mirc phong trir bo phén tring hai khoai lang (Bemisia tabaci
(Gennadius)) bang phuong phép tiép xic va/hodc ndi hip, don vi thr nghiém
bao gébm dd chta hé nho voi bén trong la cac cay bong 12-14 ngay tudi. Trudce
khi phun, ca hai 14 mim duoc loai bé ra khoi cdy, dé 14 thuc ding trong thir
nghiém. C4c con bo phan tring dugc dé dé trimg 1én cdy va sau d6 duogc iy ra
khoi don vi thir nghiém. Cac cdy boéng dugc giy nhiém bang it nhét 15 tring
duge dua vao thir nghiém phun.

Hop chét thir nghiém duoc pha ché va phun & cac néng do 250 va/hoic 50
ppm. Sau khi phun, don vi thir nghiém dugc dé kho trong 1 gid. Sau do, xi lanh
duoc 14y ra, va cac don vi ndy dugc dua vao budng sinh truéng va giit trong 13
ngdy & 28°C va 50-70% do 4m twong dbi. Mbi don vi thir nghiém sau d6 duoc
danh gia bang truc quan vé ty 18 chét cta siu bo.

Dbi vi hop chéat c6 Cong thic 1 duge thir nghiém & néng dd 250 ppm, cac
hop chit sau dat duoc ty 18 tir vong 13 it nhat 50%: 21, 38, 52 va 54.
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YEU CAU BAO HO

1. Hop chit dugc chon tir hop chét ¢o cong thtrc 1, N-oxit hoac mudi ctia nob,

trong do Q Ia:

A la CH, CF hoac N;

X' 12 CHy;

mdi X* 1a CHy;

qla2;

R? 1a C(=Z)R*, C(=Z)NR°R’ hoic LQ% hodc C,-C4 alkyl dugc thé bang C(=Z)R*
hoic C(=Z)NR°R’, vi tity ¥ duoe thé tiép bing 1én t6i 3 R

R* 14 H; hoic C;-Cy alkyl, C;-C¢ xycloalkyl, C,-C¢ alkenyl, C,-C4 alkynyl, C;-Cs
alkoxy, C,-Cs haloalkoxy hodc C3-Cg xycloalkoxy, mdi nhém nay khong dugc thé
hodc duoc thé bing it nhat mot R*; hodc C(O)OR?!, C(O)NRR'® hogc C(O)R*;

L 1a C(=Z), SO, hoic lién két truc tiép;

mdi Z doc lap 1a O, S hoic NR';

R’1aH, halogen, xyano, nitro, C;-C, alkyl, C;-Cs xycloalkyl, C;-C4 haloalkyl, C;-Cy4
alkoxy hodc C;-C,4 haloalkoxy;

R 1a H, NRPR', hoic!”, C(=NR!DRM, C(O)OR?', C(O)NRPR'®, C(O)R*, S(O),R*”
hodc Q7 hodc C;-Cg alkyl, C;-Cg xycloalkyl, C,-Cg alkenyl hodc C,-Cg alkynyl, mdi
nhém nay khong dugc thé hoic dugc thé bang it nhat mot RY;
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R’ 12 H hoic Q% hodc C;-Cg alkyl, C;-Cs xycloalkyl, C,-Cs alkenyl hodc C,-Cs
alkynyl, m8i nhém nay khong duogc thé hoic duge thé bang it nhdt mot R*; hodc

R® va R’ cung véi nguyén tir nito ma chiing gan vio tao ra vong ¢6 3 dén 10 canh
chira thanh vién vong dugc chon tir nguyén tir cacbon va 1€n t6i 2 nguyén tir khac loai
doc 1ap duge chon tr mot nguyén ti oxy, mdt nguyén tr luu huynh, va Ién téi 2
nguyén tr nito, trong d6 1én t4i 2 thanh vién vong chira nguyén tur cacbon doc lap
dugce chon tir C(=0) va C(=S) va thanh vién vong chira nguyén t& luu huynh dugc
chon tir S, S(O) hoic S(O),, vong nay khong duge thé hodc dugc thé bang lén téi 4
R*; hodc :

R® va R’ cling nhau 1a =S(0),R"*R" hoic =S(=NR’))R"R'’; mdi R* doc lap la
halogen, xyano, nitro, hydroxy, C;-Cq alkyl, C-Cg4 haloalkyl, C5;-Cs xycloalkyl, C;-Cs
alkoxy, C;-C¢ haloalkoxy, C;-Cs xycloalkoxy, C(ENR')R', C(O)OR?,
C(O)NRPR', OC(O)R*, NR¥R*, NR*C(O)R®, C(O)R%, S(O)nR?, Si(R®),
0Si(R*®); hoac Q%

mdi RY doc 1ap 1a halogen, xyano, hydroxy, C;-C4 alkyl, C;-C¢ haloalkyl, C3-Cq
xycloalkyl, C;-Cg alkoxy, C;-C¢ haloalkoxy, C;-Cs xycloalkoxy, C(=NR')R',
C(O)OR?, OC(O)R*, NR*R*®, NR**C(0)R*, C(O)R* hoic Q

mdi R doc 1ap 14 hodc'?, S(O),R" hodc NHR';

mdi R'"' ddc 1ap 12 H; hoic C;-Cy alkyl, C5-Cg xycloalkyl, C,-Cy alkenyl hoic C,-Cg
alkynyl, mbi nhém nay khong duge thé hodc duoc thé bang it nhat mét R*; hoicC,-Cg
alkoxy, C;-Cg haloalkoxy, C;-Cs xycloalkoxy, C(O)OR?, C(O)NR"R'®, C(O)R**;
mdi R" doc 1ap 1a C;-Cy alkyl, C5-Cy xycloalkyl, C;-C, haloalkyl, C(O)R*, S(O),R"
hodc Q%

mdi R" doc 14p 14 C,-C;4 alkyl hoic C;-C, haloalkyl; |

R' 1a C,-C; alkyl, C5-Cy xycloalkyl, C;-C4 haloalkyl, C(O)R* hogc C(O)OR?'; hogc
phenyl, khong duge thé hodc duge thé bang it nhétrn@fphﬁn.uithé ddc 1ap duogc
chon tir nhom bao gém halogen, xyano, nitro, C;-C, alkyl, C;-C¢ xycloalkyl, C;-C4
haloalkyl, C,-C, alkoxy va C;-C, haloalkoxy;

R" 1a H, NR"™R'™ hoic!’, C=NR)RY, C(O)ORY, C(O)NR'*R'® C(O)R%,
S(O)HR23 hodc Qb; hodc C;-Cq4 alkyl, Cs;-Cy xycloalkyl, C,-Cy alkenyl hodc C,-Cg
alkynyl, mdi nhém nay khong duge thé hodc duoc thé bang it nhat mot RY;

R'® 12 H hodc Qb; hodc Ci-Cq4 alkyl, C;3-Cg xycloalkyl, C,-Cs alkenyl hodc C,-Cg
alkynyl, mdi nhém nay khong dugc thé hodc duoc thé bang it nhat mét R”; hoic
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R' va R' cing v6i nguyén tir nito ma ching gin vao tao ra vong c6 3 dén 10 canh
chtra thanh vién vong dugc chon tir nguyén tr cacbon va lén tdi 2 nguyén tir khac loai
doc lap dugc chon tr mot nguyén tor oxy, mdt nguyén tr luu huynh, va lén téi 2
nguyén tir nito, trong d6 1én tdi 2 thanh vién vong chira nguyén tir cacbon dde lap
dugc chon tr C(=0) va C(=S) va thanh vién vong chra nguyén tr luu huynh dugc
chon tr S, S(O) hodc S(O),, vong nay khong dugc thé hoac dugc thé bz"mg 1én t61 4
R*; hogc R'® va R'® cing nhau 14 =S(O)pR"*R" hoic =S(=NR**)R'*R"’;

mdi R™® doc 1ap 1a H, C,-C alkyl, C;-Cy4 haloalkyl, C(O)R?” hodc S(0),R*’; hoic
phenyl hodc nhén thom di vong c6 5 hodc 6 canh, mdi nhém nay khong dugc thé
hodc dugc thé bang it nhit mot phan tir thé doc l4p duoc chon tir nhém bao gdm
halogen, xyano, nitro, C;-C, alkyl, C;-C4 xycloaikyl, C;-C4 haloalkyl, C;-C, alkoxy
va C;-C, haloalkoxy; mdi R doc lap 1a H, C;-Cs alkyl hodc C;-C,4 haloalkyl; hodc
R'** va R'® cing v6i nguyén tir nito ma chung gin vao tao ra vong c6 3 dén 7 canh
chira thanh vién vong dugc chon tir nguyén tir cacbon va 1én t6i 2 nguyén tir khéc loai
doc 1ap dugc chon tr mot nguyén tor oxy, mdt nguyén t& luu huynh, va l1én té1 2
nguyén tr nito, trong d6 1én tGi 2 thanh vién vong chlra nguyén tt cacbon doc 1ap
dugc chon tr C(=0) va C(=S) va thanh vién vong chira nguyén t& luu huynh duoc
chon tir S, S(O) hodc S(O),, vong nay khong dugc thé hodc duoc thé bang it nhit mot
phfin ttr thé doc 1ap dugc chon tor nhém bao gf?)m halogen, xyano, nitro, C;-C,4 alkyl,
C;-C¢ xycloalkyl, C;-C4 haloalkyl, C;-C, alkoxy va C;-C,4 haloalkoxy; '
R' 13 C,-C4 alkyl, C;3-Cs xycloalkyl hodc C;-C, haloalkyl; hodc phenyl, khong dugc
thé hodc duogc thé béng it nhit mot phén tr thé doc 1ap dugc chon tir nhém bao gém
halogen, xyano, nitro, C;-C,4 alkyl, C;-C¢ xycloalkyl, C,-C,4 haloalkyl, C;-Cj4 alkoxy
va C;-C,4 haloalkoxy;

mdi R'® doc 1ap 14 C,-Cy4 alkyl hodc C;-C, haloalkyl; hodc phenyl, khong dugc thé
hodc dugc thé béng it nhat mot phﬁn tir thé doc [ap dugc chon tr nhém bao gém
halogen, xyano, nitro, C;-C4 alkyl, C;-C¢ xycloalkyl, C;-C,4 haloalkyl, C;-C,4 alkoxy
va C;-C,4 haloalkoxy;

mdi R" doc 14p 1a C,-C, alkyl hodc C;-Cy4 haloalkyl; hodc phenyl, khong dugc thé
hoic dugc thé bang it nhit mot phﬁn tr thé doc 1ap duogc chon tir nhom bao gff)m
halogen, xyano, nitro, C;-C4 alkyl, C;-C¢ xycloalkyl, C;-C,4 haloalkyl, C;-C4 alkoxy
va C;-C,4 haloalkoxy; hodc

1 b 1 \ r.e A 7 A \ L4 \: by h
R"¥vaRr"” cung v4i nguyén tir lvu huynh ma ching gan vao tao ra vong;
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R? 1a H, xyano, C,-C, alkyl, C;-C4 haloalkyl hoic C(O)R**; hodc phenyl, khong
duoc thé hoic duge thé béng it nhat mot phén tir thé doc 1ap dugc chon tir nhédm bao
gém halogen, xyano, nitro, C;-C4 alkyl, C;-Cs xycloalkyl, C;-C4 haloalkyl, C;-C4
alkoxy va C;-C,4 haloalkoxy; _

mdi R?! doc lap 1a C;-C4 alkyl, C;-C4 haloalkyl, C;-Cs xycloalkyl hodc C;-Cg
haloxycloalkyl; hodc phenyl, khong dugc thé hodc duge thé bing it nhit mot phén tir
thé doc 1ap dugc chon tir nhém bao gbm halogen, xyano, nitro, C;-Cy4 alkyl, Cs-Cg
xycloalkyl, C;-C,4 haloalkyl, C,-C,4 alkoxy va C;-C,4 haloalkoxy;

mdi R* doc lap 1a C;-C, alkyl, C;-C4 haloalkyl, C;-Cs xycloalkyl, Cs-Cq
haloxycloalkyl, C;-Cs alkoxy, C;-Cg haloalkoxy, Cs-Cg xycloalkoxy hodc NR*R?*;
hodc phenyl, khong dugce thé hodc dugc thé béng it nhat mot phén tir thé doc 1ap dugc
chon tir nhém bao gém halogen, xyano, nitro, C;-C,4 alkyl, C3;-C4 xycloalkyl, C-Cy4
haloalkyl, C,-C,4 alkoxy va C,-C,4 haloalkoxy;

mdi R® doc 1ap 1a C;-C4 alkyl, C,-C4 haloalkyl, C;-Cs xycloalkyl, Cs-Cq
haloxycloalkyl, C;-Cy xycloalkylalkyl hodc C;-C4 haloxycloalkylalkyl; hodc phenyl,
khong duogc thé hodc dugc thé béng it nhat mot ph?m ter thé doc 18p duoc chon tur
nhom bao g@)m halogen, xyano, nitro, C;-C,4 alkyl, C;-C4 xycloalkyl, C;-Cshaloalkyl,
C;-C4 alkoxy va C;-C4 haloalkoxy;

mdi R** doc 1ap 1a C;-C, alkyl;

mdi R* doc 1ap 1a H, C;-C, alkyl, C;-C, haloalkyl, C,-C4 alkoxy hoic C;-Cy4
haloalkoxy; hodc phenyl, khong dugc thé hodc dugc thé bang it nhat mot phan tir thé
doc lap duoc chon tir nhom bao gém halogen, xyano, nitro, C;-C4 alkyl, C;-Cg
xycloalkyl, C;-C,4 haloalkyl, C;-C, alkoxy va C,-C, haloalkoxys;

mdi R*® doc 1ap 1a C;-C4 alkyl hodc Ci-C,4 haloalkyl; hodc phenyl, khong dugc thé
hoic dugc thé bang it nhét mot phén ttr thé doc 1ap duge chon tir nhém bao gff)m
halogen, xyano, nitro, C,-C, alkyl, C3;-C¢ xycloalkyl, C;-C4 haloalkyl, C;-C, alkoxy
va C;-C4 haloalkoxy; hodc

R? va R?® doc 1ap cung v6i nguyén tir nito ma ching gin vio tao ra vong c6 3 dén 7
canh chtra thanh vién vong dugc chon tir nguyén tir cacbon va lén té1 2 nguyén tir
khac loai doc 14p dugce chon tir mdt nguyén tir oxy, mdt nguyén tr luu huynh, va 1én
t¢i 2 nguyén tr nito, trong d6 1én tdi 2 thanh vién vong chita nguyén tir cacbon doc
18p dugc chon tir C(=0) va C(=S) va thanh vién vong chita nguyén tir luu huynh duoc
chon tir S, S(O) hodc S(0O),, vong nay khong dugc thé hoic duge thé bang it nhat mot
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phén 1t thé doc 1ap dugc chon tir nhém bao gém halogen, xyano, nitro, C;-C4 alkyl,
C;5-Cg xycloalkyl, C;-C4 haloalkyl, C;-C4 alkoxy va C,-C,4 haloalkoxy;

mdi R¥ doc lap 1a C,-Cy alkyl, C;-Cg haloalkyl, C;-Cg alkoxy, C;-Cg haloalkoxy hodc
NR¥R?®; hoic phenyl hodc nhan thom di vong c¢6 5 hodc 6 canh, mdi nhém nady
khong dugc thé hoic duoc thé béng it nhétrn@tphﬁn.h&thé doc 1ap dugce chon tu
nhém bao gdm halogen, xyano, nitro, C;-C, alkyl, C3-Cg xycloalkyl, C,-C4 haloalkyl,
C,-C4 alkoxy va C;-C,4 haloalkoxy;

mdi R*® doc lap 1a C;-Cg alkyl, C;-Cs xycloalkyl hodc phenyl;

mdi R¥ doc lap 1a H hodc Qa; hodc C;-Cq alkyl, C;-Cg xycloalkyl, C,-Cq alkenyl
hoic C,-Cs alkynyl, mdi nhém nay khong dugc thé hogc duge thé bang it nhat mot
phén t thé doc lap dugc chon tir nhom bao gém halogen, xyano, nitro, C,-C, alkyl,
C;5-Cs xycloalkyl, C,-C,4 haloalkyl, C;-C4 alkoxy va C;-C, haloalkoxy;

mdi R*® doc lap 12 H hodc Q*; hodc C;-Cg alkyl, C3-Cq xycloalkyl, C,-Cg alkenyl hodc
C,-Cs alkynyl, mdi nhém nay khong dugc thé hodc duoc thé bing it nhat mét phan tir
thé doc 14p dugc chon tr nhém bao gém halogen, xyano, nitro, C;-C,4 alkyl, C;-Cs
xycloalkyl, C;-C,4 haloalkyl, C;-Cy4 alkoxy va C;-C,4 haloalkoxy; hodc

R* va R* cing véi nguyén tir nito ma ching gin vio tao ra vong c6 3 dén 10 canh
chira thanh vién vong dugc chon tir nguyén tir cacbon va 1én téi 2 nguyén tir khéac loai
doc lap dugc chon tir mot nguyén tir oxy, mot nguyén tir luu huynh, va 1én t6i 2
nguyén tr nito, trong d6 1én t&i 2 thanh vién vong chira nguyén tir cacbon doc lap
dugc chon tir C(=0) va C(=S) va thanh vién vong chita nguyén tir luu huynh dugc
chon tir S, S(O) hoac S(O),, vong nay khéng duoc thé hodc dugc thé bang 1én t6i 4
phan tir thés doc 1ap dugc chon tir nhém bao gdm halogen, xyano, nitro, C,-C, alkyl,
C5-C¢ xycloalkyl, C;-C, haloalkyl, C;-C,4 alkoxy va C,-C, haloalkoxy;

mdi Q* doc 1ap 1a phenyl, nhan thom di vong c6 5 hodc 6 canh hodc nhan khong thom
di vong c6 3 dén 6 canh, mdi vong chtra thanh vién vong dugc chon tir nguyén tur
cacbon va 1én téi 2 nguyén tir khac loai doc 1ap dugc chon tir mot nguyén tir oxy, mot
nguyén tir Iuu huynh, va 1én t6i 2 nguyén tr nito, trong d6 1én téi 2 thanh vién vong
chira nguyén tir cacbon ddc 1ap dugc chon tir C(=0) va C(=S) va thanh vién vong
chira nguyén tir luu huynh duoc chon tir S, S(O) hodc S(O),, mdi vong khdng dugc
thé hoac duogc thé béng it nhat mot phi?m tr thé doc 14p dugc chon tir nhém bao gﬁ“)m
halogen, xyano, nitro, C;-Cy4 alkyl, C3-C¢ xycloalkyl, C;-C4 haloalkyl, C,-C4 alkoxy
va C;-C4 haloalkoxy; mdi n doc 1ap 12 0, 1 hodc 2; va

p bang 1 hodc 2.
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2. Hop chét theo diém 1, trong d6 R* 1a C(=0)R* hodc C(=O)NR°R’.

3. Ché phim chira hop chit theo diém 1 hodc 2 va it nhit mot thanh phan bd sung
dugc chon tir nhéom bao gém chét hoat dong bé mit, chit pha lodng dang ran va chit
pha lodng dang léng, ché phdm nay tuy y con chua it nhit mot chit hodc hoat chét
sinh hoc bd sung.

4. Ché phim theo diém 3, trong d6 it nhat mot chit hodc hoat chét sinh hoc bd sung
dwgc chon tir nhém bao gdm abamectin, axephat, axequinoxyl, axetamiprid,
acrinathrin, afidopyropen, amidoflumet, amitraz, avermectin, azadirachtin, azinphos-
metyl, benfuracarb, bensultap, bifenthrin, bifenazat, bistrifluron, borat, buprofezin,
carbaryl, carbofuran, cartap, carzol, clorantraniliprol, clorfenapyr, clorfluazuron,
clorpyrifos,  clorpyrifos-metyl, chromafenozit, clofentezin, clothianidin,
xyantraniliprol, xyclaniliprol, xycloprothrin, xycloxaprid, xyflumetofen, xyfluthrin,
beta-xyfluthrin, xyhalothrin, gamma-xyhalothrin, lambda-xyhalothrin, xypermethrin,
alpha-xypermethrin, zeta-xypermethrin, xyromazin, deltamethrin, diafenthiuron,
diazinon, dieldrin, diflubenzuron, dimefluthrin, dimehypo, dimethoat, dinotefuran,
diofenolan, emamectin, endosulfan, esfenvalerat, ethiprol, etofenprox, etoxazol,
fenbutatin oxit, fenitrothion, fenothiocarb, fenoxycarb, fenpropathrin, fenvalerat,
fipronil, flometoquin, flonicamid, flubendiamit, fluxythrinat, flufenerim,
flufenoxuron, flufenoxystrobin, flufensulfon, fluorpyram, flupiprol, flupyradifuron,
fluvalinat, tau-fluvalinat, fonophos, formetanat, fosthiazat, halofenozit, heptafluthrin,
hexaflumuron, hexythiazox, hydramethylnon, imidacloprid, indoxacarb, xa phong
diét con trung, isofenphos, lufenuron, malathion, meperfluthrin, metaflumizon,
metaldehyt, methamidophos, methidathion, methiodicarb, methomyl, methopren,
methoxychlor, metofluthrin, monocrotophos, monofluthrin, methoxyfenozit,
nitenpyram, nithiazin, novaluron, noviflumuron, oxamyl, parathion, parathion-metyl,
permethrin, phorat, phosalon, phosmet, phosphamidon, pirimicarb, profenofos,
profluthrin, propargit, protrifenbut, pyflubumit, pymetrozin, pyrafluprol, pyrethrin,
pyridaben, pyridalyl, pyrifluquinazon, pyriminostrobin, pyriprol, pyriproxyfen,
rotenon, ryanodin, silafluofen, spinetoram, spinosad, spirodiclofen, spiromesifen,
spirotetramat, sulprofos, sulfoxaflor, tebufenozit, tebufenpyrad, teflubenzuron,
tefluthrin, terbufos, tetrachlorvinphos, tetramethrin, tetramethylfluthrin, thiacloprid,
thiamethoxam, thiodicarb, thiosultap-natri, tolfenpyrad, tralomethrin, triazamat,

triclorfon, triflumuron, tat ca cac chung Bacillus thuringiensis, vi khuan ky sinh va
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gay bénh cho con tring, tit ca cac ching virut da mat nhén, virut ky sinh va gy bénh

cho cbn trung, va nam ky sinh gay bénh cho con trung.

5. Ché phém theo diém 4, trong do it nhét mot chét hodc hoat chat sinh hoc bd sung
dugc chon tir nhém bao gdm abamectin, axetamiprid, acrinathrin, afidopyropen,
amitraz, avermectin, azadirachtin, benfuracarb, bensultap, bifenthrin, buprofezin,
carbaryl, cartap, clorantraniliprol, clorfenapyr, clorpyrifos, clothianidin,
xyantraniliprol, xyclaniliprol, xycloprothrin, xyfluthrin, beta-xyfluthrin, xyhalothrin,
lambda-xyhalothrin, gamma-xyhalothrin, xypermethrin, alpha-xypermethrin, zeta-
xypermethrin, xyromazin, deltamethrin, dieldrin, dinotefuran, diofenolan, emamectin,
endosulfan, esfenvalerat, ethiprol, etofenprox, etoxazol, fenitrothion, fenothiocarb,
fenoxycarb, fenvalerat, fipronil, flometoquin, flonicamid, flubendiamit, flufenoxuron,
flufenoxystrobin, flufensulfon, flupiprol, flupyradifuron, fluvalinat, formetanat,
fosthiazat, heptafluthrin, hexaflumuron, hydramethylnon, imidacioprid, indoxacarb,
lufenuron, meperfluthirn, metaflumizon, methiodicarb, methomyl, methopren,
methoxyfenozit, metofluthrin, monofluthrin, nitenpyram, nithiazin, novaluron,
oxamyl, pyflubumit, pymetrozin, pyrethrin, pyridaben, pyridalyl, pyriminostrobin,
pyriproxyfen, ryanodin, spinetoram, spinosad, spirodiclofen, spiromesifen,
spirotetramat, sulfoxaflor, tebufenozit, tetramethrin, thiacloprid, thiamethoxam,
thiodicarb, thiosultap-natri, tralomethrin, tetrametylfluthrin, triazamat, triflumuron,
tAt ca cac chung Bacillus thuringiensis va tit ca cac ching virut da mat nhan.

6. Phuong phap phong trir loai gdy hai khong xuong song bao gdm viéc cho loai giy
hai khong xuong sdng niy hodc méi truong cia né tiép xiac vai lugng hitu hiéu vé
mit sinh hoc ciia hop chét theo diém 1 hodc 2, v6i didu kién phuwong phap nay khong
phéi 12 phuong phép diéu tri bénh trén co thé nguoi hodc dong vat

7. Phuong phép theo diém 6, trong d6 hat duge bao hop chét theo diém 1 hodc 2 duoce
pha ché duéi dang ché phdm chira chét tao mang hodc chét két dinh.

8. Hat d& dugc xir ly chira hop chét theo diém 1 hodc 2 véi lwong nam trong khoang
tir 0,0001 dén 1% khdi luong cua hat trude khi xt 1y.
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