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(57) Sang ché dé cap dén hop chat loai strobilurin c6 cong thure I:

R2
RG_Y/%/R1 I,
R4
phuong phap diét nam gdy bénh trén cdy co tinh khang chat e ché Qo bang cach su
dung hop chét nay. Sang ché ciing dé cap dén cac ché pham hoa noéng chira it nhat mot hop
chat nay.
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Linh vue ki thuét dwoge dé cap

Sang ché dé cap dén viéc str dung hop chét loai strobilurin c6 cong thirc I va cac
N-oxit va mudi ctia chung dé diét nAm giy bénh trén cay chira dot bién & gen séc t6 té
bao ty lap thé b gay tinh khéng chét tc ché Qo, va phuong phap diét cac loai nim nay.
Séang ché ciing dé cép dén cac hop chét méi, quy trinh didu ché cac hop chét nay, cac
ché phdm chira it nhét mot hop chit nay, cac tng dung v& strc khoe cdy trong, va hat

dugc phu véi it nhit mot hop chit nay.
Tinh trang ky thuit cia sang ché

Thubc diét nAm chira chét wc ché Qo, thuong dugc nodi dén 1a céc thudc diét ndm
loai strobilurin (Sauter 2007: Chapter 13.2. Strobilurins and other complex III inhibi-
tors. In: Kramer, W.; Schirmer, U. (Ed.) — Modern Crop Protection Compounds. Vol-
ume 2. Wiley-VCH Verlag 457-495), thuong duoc s dung d8 kiém soat mot sd tac
nhan gdy bénh do nim & cdy tréng. Cac chit tc ché Qo thuong hoat dong bang cach
trc ché s ho hép bang céach lién két v6i tAm oxy hoa ubihydroquinon cta phirc hé sic
tb t€ bao bey (ph(rc hé van chuyén electron IIT) trong ty lap thé. TAm oxy héa néu trén
duoc dat trén mit bén ngoai clia mang ty lap thé bén trong. Vi du v& viéc str dung cac
chat uc ché Qo bao gém viéc st dung, vi duy, cua strobilurin trén cdy lia mi dé kiém
soat Septoria tritici (cling dugc biét dén 1a Mycosphaerella graminicola), ma la
nguyén nhan cia bénh d6m 14 trén cAy lia mi. Dang tiéc 1a viéc str dung rong rii cla
céc chét uc ché Qo nay da dan dén su chon loc ciia cac tAc nhan gy bénh dot bién ma
¢6 kha nang chiu dugc cac chét trc ché Qo nay (Gisi et al., Pest Manag Sci 56, 833-
841, (2000). Kha néng chiu dugc cac chét e ché Qo di dugc phat hién trong mot sb
loai ndm giy bénh trén cdy nhu Blumeria graminis, Mycosphaerella fijiensis, Pseu-
doperonspora cubensis hogc Venturia inaequalis. Mac du mot s6 co ché dé khang da
duoc phat hién trong luc d6 (vi dy, Jabs et al. Phytomedizin 31, 15-16 (2001); Olaya
et al., Pestic Sci 54, 230-236 (1998), mot phin strc d& khang chinh déi véi cac chat irc
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ché Qo trong str dung nong nghiép da déng gop cho cac tac nhan gy bénh chira duy
nhét mot su thay thé phan cén axit amin G143A trong gen séc tb t& bao b ciia phirc hé
séc t6 t& bao bey, protein dich cua céac chét rc ché Qo. Xem, vi du, Lucas, Pestic Out-
look 14(6), 268-70 (2003); va Fraaije et al., Phytopathol 95(8), 933-41 (2005), (ca hai
dugc két hop trong tai liéu nay chi dé tham khao).

Ban chét k§ thuit ciia sing ché

Do d6, mong mudn c6 cac phuong phép va cac ché phdm méi dé diét tac nhan
gdy bénh ma da gdy ra cic bénh & céy trdng bao gbém thuc vat phai chiu céc tdc nhan
gdy bénh ma c6 kha ning chiu dugc cac chét &rc ché Qo. Hon nita, trong nhidu trudng
hop, cu thé 12 & ty 18 sit dung thip, hoat tinh diét ném cua cac hop chit twong tu stro-
bilurin c6 tac dung diét ndm da biét 12 khong théa man, dic biét 1a trong trudong hop ty
1& cao c4c tac nhan gy bénh do ndm chita dot bién & gen séc t6 té bao ty lap thé b gay
tinh khang chét tc ché Qo. Do d6, muc dich cia sang ché 1a dé xuét cac hop chat c6
hoat tinh dugc cai thién va/hodc phd hoat tinh chéng lai niAm c6 hai gdy bénh trén cay
rong hon.

“Chét trc ché Qo”, nhu duoc sit dung & diy, bao gdm chit bét ky c6 kha nang
lam giam va/hodc rc ché su ho hip bang cach lién két véi tim oxy hoéa ubihydroqui-
non cta phuc hé séc td té bao bes trong ty lap thé. Tam oxy hoa thuong duge dit trén

miit bén ngoai ctia mang ty lap thé bén trong.

Tir WO 2009/155095, viée sit dung chit e ché Qi UK2A c6 cong thirc

\
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1a da biét dé diét nAm gy bénh trén cAy ma c6 kha nang chiu dugc cac chét wrc ché
Qo. Céc chét tic ché Qi thuong hoat dong bang cach trc ché su hod hép bang cach lién

két v6i tim oxy héa ubihydroquinon cuia phirc hé sic td té bao bel trong ty lap thé, tim

oxy héa néu trén dugc dat trén mat bén trong cuia mang ty lap thé bén trong.

-3



25927

Céc hop chét twong tu strobilurin theo sang ché khac véi cac hop chét duge mo
ta trong cong bd néu trén boi cong thirc I va bang cach e ché sy ho hép bang cach
lién két v6i tAm oxy hoa ubihydroquinon cta phitc hé sic td té bao bel trong ty lap thé
ma dinh nghia chung 1a cac chét irc ché Qo. Ngoai cac phan tir chu trac tuong ty stro-
bilurin R?, c4c hop chét nay chira hai nguyén ti cacbon dugce lién két boi lién két doi
trong d6 gbc R! va R? duge dinh huéng cis hoac R! va R? ciing v6i hai nguyén tir cac-
bon néu trén lién két véi nhau @8 tao thanh vong phenyl néu R* 1a 4-metyl-1,4-

dihydro-tetrazol-5-on-1-yl.

Theo d6, sang ché d& cap dén viéc st dung cic hop chét c6 cong thirc I

trong do:

R!, R2 doc 1ap v6i nhau 1a hydro, halogen, Ci-Cs-alkyl, C1-Cs-alkoxy, Cz-Ce-alkenyl,
Cy-Ce-alkenyloxy, Cz-Ce-alkynyl, Cs3-Cs-xycloalkyl hodc Cs-Ce-xycloalkyl-Ci-Ca-
alkyl, trong d6 gbc R! va R? dugc dinh hudng cis, hodc

R! va R? cling v6i hai nguyén ti cacbon lién két v6i nhau @ tao thanh vong phenyl
mién 12 R* 14 4-metyl-1,4-dihydro-tetrazol-5-on-1-yl (cong thirc R4-7), va

trong d6 céc phan tir béo ctia R! va/hodc R? hoic vong phenyl néu trén c6 thé mang 1,
2, 3 hogc 1én dén con sb tdi da cac gbc R gidng nhau hozc khac nhau ma dc 14p véi
nhau dugc chon tir:

R? halogen, CN, nitro, Ci1-Cs-alkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkyl va C1-Cs-
haloalkoxy;

Y 1a lién két truc tiép hodc gbc c6 héa tri hai duge chon tir -OCHa-, -CHa-, -CHCH>-,
-C(Z)=N-O-CH;-, -CHZ-C(Z)=N-O-CH-, -O-N=C(Z)-C(Z)=N-O-CH-, -C(=0)-
C(Z)=N-O-CH,- va -C(=N-0-Z)-C(Z)=N-O-CH>-, trong d6 lién két dugc md ta trén
mit trai cia géc 6 hoéa tri hai Y duoc gin véi R3, va lién két dugc mo ta trén mit phai
dugc gin voi nguyén tir cacbon dugce thé bai R%, va

7., ma c6 thé 1a gidng hodc khac véi Z bit ky khéc, 1a hydro, Ci-Cs-alkyl hodc Ci-Cs-
haloalkyl;
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R3 1a phenyl hodc heteroxyclyl don vong hodc hai vong bao hoa, khong bdo hoa mot
phén hoic thom c6 tir 3 dén 10 canh vong trong d6 cac nguyén tir canh vong cia het-
eroxyclyl bao gbm, ngoai cac nguyén tir cacbon, 1, 2, 3 hodc 4 nguyén tir khac loai
duoc chon tir nhém bao gém N,Ovas;

trong d6 nhém xyclic R3 ¢6 thé mang 1, 2, 3, 4 hoic 1én dén con sb tdi da céc goc R
gidng nhau hozc khac nhau ma doc 1ap v6i nhau dugc chon tir :

R®, ma c6 thé gibng hodc khac voi RP bit ky khac, 1a amino, halogen, hydroxyl, oxo,
nitro, CN, carboxyl, Ci-Cs-alkyl, C»-Cs-alkenyl, C-Cs-alkynyl, Ci1-Cs-haloalkyl, Ci-
Cs-alkoxy, Ci-Cs-haloalkoxy, Cs-Cs-xycloalkyl, C3-Ce-xycloalkenyl, C»-Ce-alkenyl-
oxy, C3-Ce-alkynyloxy, Ci-Ce-alkoxyimino-Ci-Cs-alkyl, C»-Ce-alkenyloxyimino-Ci-
Cs-alkyl,  Cz-Ce-alkynyloxyimino-Ci-Cs-alkyl,  Ci-Cs-alkylamino,  Ci-Cs-alk-
oxycarbonyl, C.1—C4-alkylcarbonyloxy, phenyl, naphtyl hodc heteroxyclyl don vong
hoic hai vong bdo hoa, khong bao hoa mot ph?m hodc thom c6 tir 3 dén 10 canh vong,
ma ngoai cac nguyén tir cacbon, chira tir mot dén bbn nguyén ti khac loai tir nhém
bao gdm N, O va S 1a c4c canh vong; va trong do6 gbc phenyl va heteroxyclyl R® néu
trén dugc gén qua lién két truc tiép, nguyén tir oxy hogc luu huynh, va

hai gbc R ma dugc lién két v6i cac nguyén tir canh vong lién k& ctia nhém xyclic R3
c6 thé tao thanh ciing vé&i cac nguyén ti canh vong néu trén mot vong bdo hoa, khong
bdo hoa mdt phan hodc thom néng chay c6 5, 6 hodc 7 canh vong, ma cé thé 14 vong
cacbon hodc vong khéc loai, trong d6 cdc nguyén tir canh vong ctia vong khac loai bao
gém, ngoai c4c nguyén tir cacbon, 1, 2, 3 hodc 4 nguyén tir khéac loai dugc chon tur
nhém bao g?)m N,Ovas,

va

trong d6 gbc béo hodc nhém xyclic R® ¢6 th8 mang 1, 2, 3 hodc 1én dén con s toi da
cac gbc R gidng nhau hosc khac nhau:

R®, ma c6 thé giéng hoic khac véi R° bét ky khéc, 1a halogen, hydroxyl, nitro, CN,
carboxyl, Ci-Cs-alkyl, C»-Cs-alkenyl, C,-Cs-alkynyl, Ci-Cs-haloalkyl, C;-Cs-alkoxy,
Ci-Cs-haloalkoxy, Ci-Cg-alkoxyimino-Ci-Cs-alkyl, Cz-Cs-alkenyloxyimino-Ci-Ca-
alkyl , Cz-Ce-alkynyloxyimino-Ci-Cs-alkyl, Ci-Ce-alkoxyimino-, Cz-Ce-alkenyloxy-
imino-, C,-Ces-alkynyloxyimino-, Cz-Ce-haloalkenyloxyimino-, Cs-Ce-xycloalkyl, Cs-
Ce-xycloalkenyl, phenyl hodc heteroxyclyl bdo hoa, khong bdo hoa mot phin hoic
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thom c6 5 canh vOng, ma ngoai cac nguyén tir cacbon, chira tir mot dén ba nguyén tit
khac loai tir nhém bao gdm N, O va S 1 c4c canh vong; trong d6 cac nhém xyclic R°
néu trén dwoc gin qua lién két truc tiép, nguyén tir oxy hodc luu huynh, va trong do
cac gbe béo hogc nhém xyclic R® ¢o thé mang 1, 2, 3 hoic Ién dén con sb t6i da cac
gbc RY gibng nhau hodc khéc nhau:

R, ma c6 thé gidng hodic khac voi RY bt ky khéc, 1a halogen, C1-Cs-alkyl hodc Ci-Ci-
haloalkyl;

hodc

R3 134 —-CRA=N-0-R5, trong d6

RA 13 amino, hydroxyl, Ci-Cs-alkyl, C2-Cs-alkenyl, C2-Cs-alkynyl, Ci-Cs-haloalkyl,
C1-Cs-alkoxy, Ci-Cs-haloalkoxy, Cs-Ce-xycloalkyl, Cs-Ce-xycloalkenyl, C»-Cs-
alkenyloxy, Cs-Cs-alkynyloxy, Ci-Cs-alkoxyimino-Ci-Cs-alkyl, Ci-Cs-alkylamino,
C1-Cyq-alkoxycarbonyl, Ci-Cs-alkylcarbonyloxy, phenyl, phenyl-Ci-Cs-alkyl, naphtyl
hodc heteroxyclyl don vong hodc hai vong bdo hoa, khong bdo hoa mot phan hoic
thom c6 tir 3 d@n 10 canh vong hoic, ngoai cac nguyén tir cacbon, chira tir mot dén
bdn nguyén tir khac loai tir nhém bao gbm O, N va S 1a cac canh vong; va trong d6

xyclic R? néu trén dugc gin qua lién két truc tiép, nguyén tir oxy hodc luu huynh;

RB 1 C;-Cs-alkyl, Co-Cs-alkenyl, C2-Cq-alkynyl, Ci-Cs-haloalkyl, Cs-Ce-xycloalkyl,
C3-Ce-xycloalkenyl, Ci-Cs-alkoxyimino-Ci1-Cs-alkyl, Ci-Cs-alkoxycarbonyl, phenyl,
phenyl-Ci-Cs-alkyl, naphtyl hodc heteroxyclyl don vong hodc hai vong bdo hoa,
khong bao hoa mot phén hoic thom c6 tir 3 dén 10 canh vong hodc, ngoai cac nguyén
tir cacbon, chira tir mot dén bdn nguyén tir khac loai tir nhém bao gff)m O,NvaSila

cac canh vong;

trong do6 cac gbc béo hodc nhém xyclic R* va/hodc RP ¢6 thé mang 1, 2, 3 hodc 1én
dén con sb t6i da cac gbc Re giéng nhau hoic khac nhau:

R® ma cb thé giéng hodc khac véi R® bét ky khac, 1a halogen, hydroxyl, nitro, CN,
carboxyl, C1-Cs-alkyl, C2-Cs-alkenyl, Ca-Cs-alkynyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy
hodc C1-Cs-haloalkoxy;

R*1a géc ¢6 hoéa tri mdt duoc chon tir cac cdng thirc R4-1 dén R4-7
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- X
CH, X‘CH3 “CH, X‘CH3
R4-1 R4-2 R4-3 R4-4
O§L/CH3 : O\’;\[ _O. o T
X [ I N O PN
CH, o- N-N
6
R4-5 R4-6 R R4-7

trong d6 duong rang cua xac dinh diém lién két, va

X 1a lién két truc tiép hoac géc c6 hoa tri hai CHa, O hodc NH,

RS 1a Ci-Cs-alkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkyl, Ci-Cs-haloalkoxy hodc Cs-Ce-
xycloalkyl,

RS 13 C1-Cs-alkyl hodc Ci-Cs-haloalkyl;

va cac N-oxit va mudi duoc chip nhan trong ndng nghiép cua chung, dé diét nAm gay
bénh trén cdy chira dot bién & gen sic tb té bao ty lap thé b gay tinh khang chét @c ché
Qo.

Hon nita, sang ché ciing d& cap dén cac phuong phép diét nidm giy bénh trén cay
chira dot bién & gen séc t6 té bao ty lap thé b gay tinh khang chét trc ché Qo bing cach

str dung céc hop chét c6 cong thic I néu trén.

Céc hop chét loai strobilurin ¢6 cong thirc I, trong d6 R* 1a 1-metoxycarbonyl-
2-metoxy-eten-1-yl (dugc x4c dinh 1a R4-2 & trong tai liéu nay, trong d6 X 1a O) va R!
1a CF3, dugc dé cap trong WO 1998/021174: fnetyl este cua axit (E)-2-[1-metoxy-
meth-(E)-yliden]-5-(4-phenoxy-phenoxy)-3-triflometyl-pent-3-enoic ~ (CAS ~ No.
207852-99-1); metyl este cta axit (E)-2-[1-metoxy-meth-(E)-yliden]-5-(3-phenoxy-
phenoxy)-3-triflometyl-pent-3-enoic (207853-00-7); metyl este cua axit (E)-2-[1-
metoxy-meth-(E)-yliden]-4-metyl-5-(3-phenoxy-phenoxy)-3-triﬂometyl-pent-3-enoic;
va metyl este cla axit (E)-5,5,5-triflo-2-[ 1 -metoxy-meth-(E)-yliden]-3-metyl-4-(4-
phenoxy-phenoxymetyl)-pent-3-enoic. Tuy nhién, sang ché khong d& cap ring cac
hop chét loai strobilurin e ché c4c tac nhan gy bénh do niam chira dot bién & gen sic

t6 t& bao ty lap thé b gay tinh khang chét @e ché Qo. I
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Hon nita, diéu ché hop chat metyl este ciia axit (2E,3Z)-2-(etyliden)-5-phenyl-3-
pentenoic (CAS-No. 681026-20-0) da dugc mo ta trong J Organomet Chem 689, 575-
584 (2004).

Hon nita, cac hop chat loai strobilurin, trong d6 R! va R? cling véi hai nguyén tir
cacbon lién két v6i nhau dé tao thanh vong phenyl va trong d6 R* 1a 1-metyl-1,4-di-
hydro-tetrazol-5-on-4-yl (R4-7) 1a da biét, khong ké nhing thtt khéc, tt WO
1996/036229, WO 1999/046246 va DE 199 00 571 Al.

Céc hop chit theo sang ché khac véi cac hop chét dugc md ta trong céc cong b
don néu trén 1a R! va R? khong tao thanh véi hai nguyén tir cacbon lién két v6i chiing
vong phenyl, va metyl este cua axit (E)-2-[1-metoxy-nieth-(E)-yliden]-5-(4-phenoxy-
phenoxy)-3-triflometyl-pent-3-enoic (207852-99-1); metyl este cua axit (E)-2-[1-
metoxy-meth-(E)-yliden]-5-(3-phenoxy-phenoxy)-3-triflometyl-pent-3-enoic
(207853-00-7); metyl este cia axit (E)-2-[1-metoxy-meth-(E)-yliden]-4-metyl-5-(3-
phenoxy-phenoxy)-3-triflometyl-pent-3-enoic; metyl este cta axit (E)-5,5,5-triflo-2-
[ 1 -metoxy-meth-(E)-yliden]-3-metyl-4-(4-phenoxy-phenoxymetyl)-pent-3-enoic;  va
metyl este cua axit (2E,3Z)-2-(etyliden)-5-phenyl-3-pentenoic (CAS-No. 681026-20-

0) dugc loai trur.

Do d6, theo khia canh thi hai, sang ché @& xuét cac hop chét c6 cong thirc I ma
dugc trinh bay béi cong thic I
RZ

R"‘—YJ\K R' |,
4

R

trong do:

R!, R? doc 1ap v6i nhau 1a hydro, halogen, Ci-Cs-alkyl, Ci-Cs-alkoxy, C2-Cs-alkenyl,
C2-Ce-alkenyloxy, C-Cs-alkynyl, Cs-Cs-xycloalkyl hodc Cs-Ce-xycloalkyl-Ci-Cs-
alkyl, trong d6 cac gbc R! va R? dugc dinh huéng cis,

trong d6 cac phan tir béo cua R! va/hodc R2 ¢6 thé mang 1, 2, 3 hoic 1én dén con s6 t6i
da cac géc R? giéng nhau ho#c khic nhau ma doc 1ap véi nhau dugce chon tur:

R® halogen, CN, nitro, Ci-Cs-alkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkyl va
C1-Cy4-haloalkoxy;
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Y 1a lién két truc tiép hodc géc ¢6 hoa tri hai dugc chon tir -OCH;z-, -CHa-, -CH2CH»-,
-C(Z)=N-0O-CHza-, -CHZ-C(Z)=N-0O-CHz-, -O-N=C(Z)-C(Z)=N-O-CHa-,
-C(=0)-C(Z)=N-0O-CH>- va -C(=N-0-Z)-C(Z)=N-O-CHa-, trong d6 lién két dugc md
ta trén mit trai cua géc c6 hoéa tri hai Y dugc gén véi R3, va lién két dugc md ta trén
mat phai dwoc gan véi nguyén tir cacbon dugc thé boi R2, va

7, ma c6 thé giéng hodic khac véi Z bét ky khac, 1a C1-Cs-alkyl hodc Ci-Cs-haloalkyl;

R3 1a phenyl hoic heteroxyclyl don vong hodc hai vong bdo hoa, khdng bao hoa mot
phan hoic thom c6 tir 3 dén 10 canh vong trong d6 cac nguyén tir canh vong cia het-
eroxyclyl bao gdm, ngoai cic nguyén t cacbon, 1, 2, 3 hodc 4 nguyén t khéac loai
dugce chon tir nhom N, O va S;

trong do nhém xyclic R® ¢6 thé mang 1, 2, 3, 4 hodc 1én dén con sb tdi da cac géc RP
gidng nhau hoic khac nhau ma doc 14p véi nhau duge chon tu:

R®, ma cé thé giéng hodc khac véi RP bét ky khéc, 1a amino, halogen, hydroxyl, oxo,
nitro, CN, carboxyl, Ci-Cs-alkyl, C2-Cs-alkenyl, C>-Cs-alkynyl, Ci1-Cs-haloalkyl, Ci-
Cs-alkoxy, Ci-Cs-haloalkoxy, Cs-Ce-xycloalkyl, Cs-Ce-xycloalkenyl, —Cz-Cs-
alkenyloxy, Cs-Cg-alkynyloxy, C1-Cg-alkoxyimino-Ci-Cy-alkyl, C2-Ce-
alkenyloxyimino-Ci-Cs-alkyl, C2-Ce-alkynyloxyimino-Ci-Cs-alkyl, Ci-Cq-alkylamino,
C1-Cs-alkoxycarbonyl, Ci-Cs-alkylcarbonyloxy, phenyl, naphtyl hodc heteroxyclyl
don vong hodc hai vong bdo hoa, khong bdo hoa mot phan hodc thom c6 tir 3 dén 10
canh vong hoic, ngoai cic nguyén tir cacbon, chira tir mot dén bdn nguyén tir khac
loai tir nhém bao gdm N, O va S 1a céc canh vong; va trong d6 cac gbc phenyl va het-
eroxyclyl R® néu trén dugc gin qua lién két truc tiép, nguyén tir oxy hodc luu huynh;
va

hai gbc R® ma dugc lién két voi cdc nguyén tir canh vong lién ké ctia nhém xyclic R3
¢6 thé tao thanh ciing vé6i cdc nguyén tir canh vong néu trén vong bio hoa, khong bao
hoa mdt phan hodc thom néng chay c6 5, 6 hodc 7 canh vong, ma co thé 1a vong cac-
bon hodc vong khéc loai, trong do cdc nguyén tir canh vong ctia vong khac loai nong
chay bao gbm, ngodi cdc nguyén tir cacbon, 1, 2, 3 hodc 4 nguyén tir khac loai dugc
chon tir nhém bao g@)m N,OvaS8, va

trong do céac gbc béo hodc nhém xyclic R® ¢6 the mang 1, 2, 3 hodc 1én dén con sO toi
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da cac gbc Re gidng nhau hodc khéc nhau:

R¢, ma co thé giéng hodc khac véi R° bat ky khac, 1a halogen, hydroxyl, nitro, CN,
carboxyl, Ci-Cs-alkyl, Cz-Cs-alkenyl, Cr-Cs-alkynyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy,
Ci-Cs-haloalkoxy, Ci-Cg¢-alkoxyimino-Ci-Cs-alkyl, C»-Cs-alkenyloxyimino-C;-Ca-
alkyl , C»-Ce-alkynyloxyimino-Ci-Cs-alkyl, Ci-Cs-alkoxyimino-Ci-Cs-alkyl, Ci-Ce-
alkoxyimino-, C»-Ce-alkenyloxyimino-, C»-Cg-alkynyloxyimino-, C2-Ce-
haloalkenyloxyimino-, C3-Cg-xycloalkyl, C3-Cs-xycloalkenyl, phenyl hodc heteroxy-
clyl bdo hoa, khong bdo hoa mdt phan hoic thom c6 5 canh vong ma, ngodi cic
nguyén tir cacbon, chira tr mot dén ba nguyén tir khac loai tir nhém bao gdm N, O va
S 1a cac canh vong; trong d6 cac nhém xyclic R® néu trén duoc gin qua lién két truc
tiép, nguyén tir oxy hogc luu huynh va trong d6 cic gbc béo hodc nhém xyclic R® ¢6
thé mang 1, 2, 3 hodc 1én dén con s6 tbi da cac gbc RY gibng nhau hogc khac nhau.

RY ma c6 thé gidng hodc khac RY bit ky khac, 1a halogen, C1-Cs-alkyl hodc Ci-Cs-
haloalkyl; |
hoac

R3 1a -CRA=N-O-R&, trong d6

RA 1a amino, hydroxyl, Ci-Cs-alkyl, C2-Cs-alkenyl, C2-Cs-alkynyl, Ci-Cs-haloalkyl,
Ci-Cs-alkoxy, Ci-Cs-haloalkoxy, Cs-Ce-xycloalkyl, Cs-Ce-xycloalkenyl, Ca-Cs-
alkenyloxy, Cs-Ce-alkynyloxy, Ci-Cs-alkoxyimino-Ci-Cs-alkyl, Ci-Cs-alkylamino,
C1-Cs-alkoxycarbonyl, Ci-Cs-alkylcarbonyloxy, phenyl, phenyl-Ci-Cs-alkyl, naphtyl
hoic heteroxyclyl don vong hodc hai vong bdo hoa, khong bao hoa mot phan hoic
thom c6 tir 3 dén 10 canh vong ho#c, ngoai cac nguyén tir cacbon, chira tir mot dén
bdn nguyén tir khéc loai tir nhém bao gdbm O, N va S la cac canh vong; va trong d6

xyclic RA néu trén dugc gin qua lién két truc tiép, nguyén tir oxy hogc luu huynh;

RE 1a C1-C4-a1kyl, C,-Cs-alkenyl, C»-Cs-alkynyl, Ci-Cqs-haloalkyl, Cs-Ce-xycloalkyl,
C3-C6-;<ycloalkenyl, CC;1-Cs-alkoxyimino-Ci-Cs-alkyl, C1-Cs-alkoxycarbonyl, phenyl,
phenyl¥C1-C4-alkyl, naphtyl hodc heteroxyclyl don vong hodc hai vong bdo hoa,
khoéng bdo hoa mot phén hodc thom c6 tir 3 dén 10 canh vong hoidc, ngoai cac nguyén
ttr cacbon, chira tir mot dén bdn nguyén ti khéc loai tir nhém bao gdbm O, N va S 1a

cac canh vong;
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trong d6 cac gbc béo hodc nhém xyclic R* va/hoic R® ¢6 thé mang 1, 2, 3 hodc lén
dén con s t6i da cac gbc Re gibng nhau hogc khac nhau:

RS, ma c6 thé gidng hodc khac véi R® bét ky khac, 14 halogen, hydroxyl, nitro, CN,
carboxyl, Ci-Cs-alkyl, C2-Cs-alkenyl, C-Cs-alkynyl, Ci-Cs-haloalkyl, C1-Cy-alkoxy
hodc C1-C4-haloalkoxy;

R*1a géc c6 hoa tri mot dugce chon tr cac cong thirc R4-1 dén R4-7

N/ \CH3 ; Oﬁ;&/o\ . O§‘j: /CHs ; ) N\ 5
f CH, ; 0 YR,

- X
CH, XscH, “CH, Xsch,
R4-1 R4-2 R4-3 R4-4
X [ it N CHs 5 PN
CH, o N-N
6
R4-5 R4-6 R R47

trong d6 dudng rang cua xac dinh diém diém lién két, va trong d6

X1a géc ¢O hoa tri hai O hoac NH,

RS 1a Ci-Cs-alkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkyl, Ci-Cs-haloalkoxy hodc Cs3-Cs-
xycloalkyl,

R® 14 C;-Cy4-alkyl hodc Ci-Cs-haloalkyl;

va cac N-oxit va mudi dugc chip nhén trong nong nghiép cua ching, ngoai trir metyl
este cta axit (E)-2-[1-metoxy-meth-(E)-yliden]-5-(4-phenoxy-phenoxy)-3-triflometyl-
pent-3-enoic (207852-99-1), metyl este cua axit (E)-2-[1-metoxy-meth-(E)-yliden]-5-
(3-phenoxy-phenoxy)-3-triflometyl-pent-3-enoic (207853-00-7); metyl este cia axit
(E)-2-[ 1-metoxy-meth-(E)-yliden]-4-metyl-5-(3-phenoxy-phenoxy)-3-triflometyl-
pent-3-enoic, metyl este cua axit (E)-5,5,5-triflo-2-[ 1-metoxy-meth-(E)-yliden]-
3-metyl-4-(4-phenoxy-phenoxymetyl)-pent-3-enoic, va metyl este cla axit (2E,3Z)-2-
(etyliden)-5-phenyl-3-pentenoic (CAS-No. 681026-20-0).

MG ta vin tit hinh vé

Fig. 1: Fig. 1 12 mo hinh cAu trlic cta vi tri lién két dot bién G143A. Hop chét Pyra-

clostrobin twong tu strobilurin ban san trén thi truong dugc mo hinh thanh vi tri lién
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két Qo cuia phirc hé sic tb té bao bei nhan tao thé hién su va cham v& khéng gian cla
vong phenyl v6i nhém metyl 143A nhu dugc biéu thi béi mii tén & phan bén phai
phia trén cta Fig. 1 (bén trai). Hop chét c6 cong thirc I-6 theo sang ché khong thé hién
su va cham vé khong gian (bén phai).

M6 ta chi tiét sang ché

Thuét ngtt “cac hop chét c6 cong thirc I” dé cap dén cac hop chit c6 cong thic L.
Ciling nhu vay, thuat ngit nay 4p dung cho tht ca cac cong thirc con, vi du, “cac hop
chit c6 cong thirc 1.2 dé cap dén cac hop chét c6 cong thirc 1.2 hodc “céc hop chét c6

cong thue V” dé cap dén cac hop chét c6 cong thirc V, v.v...

Céc hop chét c6 cong thirc I ¢6 thé thu dugc bang nhidu cach khac nhau twong tu
véi cac quy trinh da biét thudc tinh trang k§ thudt clia sang ché (vi dy, WO
1998/021174, J Organomet Chem 689, 575-584 (2004), WO 1996/036229) va, co loi
néu bing cach tong hop duoc thé hién trong cic so dd sau ddy va trong phan thi

nghiém cua don nay.

Phuong phép thich hgp dé diéu ché cac hop chit c6 cong thirc I dwgc minh hoa
trong so dd 1. Phuong phap bét ddu véi viéc khir hop chat axetylen c¢6 cong thire I
bang chit khtr nhu lithi nhdm hydrua, tot hon 13 v6i su c6 mit ciia dung moi. Cac
dung moi thich hgp la tro d6i v&i chit khir duoc st dung va tt hon 1a duoc chon tir
ete vong hodc béo nhu ete dietyl, tetrahydrofuran (THF), 1,4-dioxan, va metyl-tert.-
butyl ete (MTBE). Nhiét do phan ung cé thé nam trong khoang tir -40°C dén 100°C,
t5t hon 13 ndm trong khoang tir -20 dén 60°C. Sau khi tao thanh chét trung gian dugc
khir, hop chét thiéc ¢ cong thirc T, trong d6 Alk x4c dinh phan can alkyl thich hop
nhu metyl, etyl, n-propyl, hodc n-butyl va trong d6 L 1a nhom roi chuyén nhu halogen,
etoxy va metoxy, ddc biét 1a metoxy, duoc bd sung vao. Chét trung gian thu dugc co
céng thuc IV 1a hop chét 6n dinh ma c6 thé dugc tach va tinh ché bang cac phuong
phap thong thudng (vi du, chiét va phép sic ky).

Hop chét c6 cong thirc IV dugc phan tng tiép voi hop chat c6 cong thuc V dé
thu dugc chét trung gian c6 cong thirc VI bang cach sir dung cac phuong phap thong
thuong dé lién két cac ruou béo véi cac hop chéit hydroxyl c6 cong thirc IV. Phan Gng

Mitsonobu di chirng t6 1a déc biét c6 ich.
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Sau d6, hop chét c6 cong thie VI dugce lién két v6i hop chit ¢ cong thirc VII,
trong d6 LG 1a nhom roi chuyén, t&t hon 13 halogen (ngoai trir flo) hodc nhém sul-
fonyloxy nhu triflat, t6t hon 13 v6i sy ¢6 mat cia chét xac tac thich hop nhu céac chét
xtic tac kim loai chuyén tiép da biét, t5t hon nita 1a cac chét xtc tic paladi, trong d6
phbi tir ¢6 thé 1a cac phdi tir trifuryl phoshin, triphenyl phosphin, tritolyl phosphin
ho#c bidentat phosphin. Cac hop chét ddng, nhu Culs ¢6 thé dugc bd sung vao dé cai
thién phan tmg. C6 thé st dung nhiéu dung mdi khac nhau, trong d6 wu tién THF, 1,4-
dioxan va amit nhu dimetylformamit (DMF). Nhiét d6 phan tGng co thé nim trong

khoang tir -20 dén 150°C, tét hon 1a ndm trong khoang tir 20 dén 120°C.

Céc hop chét thu duge c6 cong thire I, trong d6 Y la ~OCHa- va R2? 1a H, c6 thé
duoc cai bién thém. Vi dy, néu R* chira nhém este, VIII ¢6 thé dugc bién thanh metyl

amit bing phan g v6i metyl amin.

So db 1:
LiAH.
| NaOlde R
HO ' ™
T, F b sy J Sk
.‘“”‘f:ﬁ 4 sF PG
i T HO v
1 30 . .
R2-OH R R R LG 1 ¢
‘ y RO
v SnAlky /i Ry R
— ' ——— 4 I
V B R
Chat xtc tac
R:=H
f = .CH e

Mot phuong phép thdng thudong khac dé didu ché cac hop chit co cong thirc I
duoc minh hoa trong so dd 2. Cac vt liéu thu duogc ¢6 cong thic VIII hodc la da biét
hoiic ¢6 thé dugc diéu ché trong ty véi cac hop chit da biét. Phan tmg Wittig-Horner
ctia cac hop chét c6 cong thitc VIII véi cac hop chét c6 cong thirc IX dugc minh hoa &
ddy (xem Tetrahedron Lett. 1988, 29, 3361) c6 thé dugc thay thé bang phan g Wit-
tig néu phan tng nay thu dugc san lugng tdt hon. Cac phan ing nay ciing nhu didu

kién phan tng 13 da biét. Vén dé & ddy 1a ty 1¢ E/Z trong lién ket doi méi dugc tao
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thanh. Ch4t ddng phan mong mudn thudong di kém véi chit ddng phan khong mong
mubn, ma phai dugc loai bd béng c4ch tinh ché da biét trong linh vuc (vi du, phép sic

ky, chung ct, két tinh, v.v...).

So db 2:
3 z 1 2 o-Allkyl  Bazo
F:{ S, y,ﬁf - ?:z? + f:%x%i){* e, {‘—}_ A[kyi ———— ;
g &
R
Vil .

Céch didu ché cac hop chét c6 cong thire I, trong d6 R* c6 cong thirc R4-4, dugc
minh hoa trong so dd 3. Hop chét c6 cong thirc X ¢6 thé dat dugc, vi dy, tir hop chét
¢6 cong thirc VI bang phan Gng truc tiép vai iot. Iot trong cc hop chét c6 cong thirc
X ¢6 thé dugc thay thé bing cac nhém roi chuyén thich hop khac, vi du, bang brom,
clo hodc triflat. Nguyén tr natri trong mubi c6 cong thirc VII ¢ thé duge thay thé
béng cic nguyén tr kim loai thich hop khéc, vi duy, kali, lithi, magie, canxi, V.v...
Phan Ung lién két cia X va XI duoc thuc hién, tot hon 13 véi sy c6 mit cla chét xac
tac kim loai chuyén tiép, t6t hon 13 déng v6i su ¢6 mit cua nito chira hé théng phéi tir
(xem, vi duy, Tetrahedron Lett 2008, 49 (26), 4196-4199; Org Lett. 2004, 6 (11), 1809-
1812).

So dd 3:

F)3 g - # ii .
iy o ¥ e

$la g al gt RY :

- ”3;& . B Y I

R I s—————— - S |
X | N 44
Chat xuc tac H

Néu cac hop chét riéng 1é c6 cong thic I khong thé dat duoc bang cac cach nhu
mo ta trén day, chung co thé duoc thay thé bing su din xuét ctia cac hop chit c6 cong

thure I khac.

Néu tdng hop thu dugc céc hdn hop cta céc chit ddng phan trong trudng hop

cla cac oxim, thi viéc tich thuong la khong cAn thiét do trong mot sd trudng hop céc
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chét ddng phén riéng 1é c6 thé dugc hoan chuyén trong khi diéu ché @ str dung hoiic
trong khi stt dung (vi dy, dudi tac dong clia anh sang, axit hodc bazo). Su chuyén hoa
nay cling co thé dién ra sau khi st dung, vi du, trong xtt 1y thuc vét & thuc vat duge xir

ly, hodc & cac nam c6 hai dugce ki€ém soat.

Trong phéan dinh nghia clia cac bién néu trén, cac thuit ngit chung duge s dung
thuong dai dién cho céc phén tir thay thé dang dé cap dén. Thuat ngft “Cp-Cr” biéu thi
sb lugng cac nguyén tir cacbon ¢6 thé c6 trong timg trudng hop trong phan tir thay thé

hodc trong phan tu thay thé dang dé cap dén.
Thuét ngit “halogen” dé cap dén flo, clo, brom va iot.

Thuét ngit “Ci-Ce-alkyl” d cap dén nhém hydrocacbon bao hao mach thing
hodc manh nhénh cé6 tir 1 dén 6 nguyén tir cacbon, vi du, metyl, etyl, propyl, 1-metyl-
etyl, butyl, 1-metylpropyl, 2-metylpropyl (isobutyl), 1,1-dimetyletyl, pentyl, 1-
metylbutyl, 2-metylbutyl, 3-metylbutyl, 2,22-dimetylpropyl, 1-etylpropyl, 1,1-
dimetylpropyl, 1,2-dimetylpropyl, hexyl, 1l-metylpentyl, 2-metylpentyl, 3-
metylpentyl, 4-metylpentyl, 1,1-dimetylbutyl, 1,2-dimetylbutyl, 1,3-dimetylbutyl, 2,2-
dimetylbutyl,  2,3-dimetylbutyl,  3,3-dimetylbutyl,  l-etylbutyl,  2-etylbutyl,
1,1,2-trimetylpropyl,  1,2,2-trimetylpropyl,  l-etyl-1-metylpropyl va 1-etyl-2-
metylpropyl. Ciing nhu vay, thuat ngit “Ci-Cs-alkyl” dé cap dén nhém alkyl mach

thang hoic mach nhanh c6 tir 1 dén 4 nguyén tit cacbon.

Thuat ngit “Cq-Cs-haloalkyl” d& cap dén nhom alkyl mach thing hodc mach
nhénh c6 tir 1 dén 4 nguyén tir cacbon (nhu duge x4c dinh trén day), trong d6 mot s6
hodc tit ca cac nguyén ti hydro trong cic nhém nay co6 thé dugc thay thé boi cac
nguyén tir halogen nhu dugc néu trén, vi dy, clometyl, bromometyl, diclometyl,
triclometyl, flometyl, diflometyl, triflometyl, cloflometyl, dicloflometyl, clodiflo-
metyl, 1-cloetyl, 1-bromoetyl, 1-floetyl, 2-floetyl, 2,2-difloetyl, 2,2,2-triﬂoetyl, 2-clo-
2-floetyl, 2-clo-2,2-difloetyl, 2,2-diclo-2-floetyl, 2,2,2-tricloetyl va pentafloetyl, 2-
flopropyl, 3-flopropyl, 2,2-diflopropyl, 2,3-diflopropyl, 2-clopropyl, 3-clopropy1, 2,3-
diclopropyl, 2-bromopropyl, 3-bromopropyl, 3,3,3-triflopropyl, 3,3,3-triclopropyl,
CH,-CoFs, CF-CaFs, CF(CFs),, 1-(flometyl)-2-floetyl, 1-(clometyl)-2-cloetyl,
1-(bromometyl)-2-bromoetyl, 4-flobutyl, 4-clobutyl, 4-bromobutyl hodc nonaflobutyl.
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Ciing nhu vay, thuat ngit “C;-Cs-haloalkyl” d& cap dén nhém alkyl mach thing hodc

manh nhénh c6 tir 1 dén 6 nguyén tir cacbon.

Thuét ngit “C1-Cs-alkoxy” dé cap dén nhom alkyl mach thang hodc mach nhanh
¢6 tir 1 dén 6 nguyén tir cacbon ma dugc lién két qua oxy, tai vi tri bt ky trong nhém
alkyl, vi duy, OCHs, OCH,CHs;, O(CH:)CHj;, 1-metyletoxy, O(CH2)3CH3,
1-metyl—propoxy, 2-metylpropoxy hodc 1,1-dimetyletoxy, O(CH2)4CHs hodc
O(CH)sCHj3. Ciing nhu vay, thuét ngit “Ci-Cs-alkoxy” dé cap dén nhom alkyl mach
théng hodc mach nhanh c6 tir 1 dén 4 nguyén tir cacbon ma dugce lién két qua oxy, tai

vi tri bt ky trong nhém alkyl.

Thuét ngit “Ci-Cs-haloalkoxy” dé cép dén nhém C;-Cs-alkoxy nhu duge xac
dinh néu trén, trong d6 mot sd hodc tit ca cac nguyén tir hydro c6 thé duoc thay thé
boi cac nguyén tt halogen nhu néu trén, vi du, OCH.F, OCHF2, OCF3, OCHCl,
OCHCl, OCCls, cloflometoxy, dicloflometoxy, clodiflometoxy, 2-floetoxy, 2-clo-
etoxy, 2-bromoetoxy, 2-iodoetoxy, 2,2-difloetoxy, 2,2,2-trifloetoxy, 2-clo-2-floetoxy,
2-clo-2,2-difloetoxy, 2,2-diclo-2-floetoxy, 2,2,2-triclo—etoxy, OCsFs, 2-flopropoxy, 3-
flopropoxy, 2,2-diflopropoxy, 2,3-diflo—propoxy, 2-clopropoxy, 3-clopropoxy, 2,3-
diclopropoxy, 2-bromo—propoxy, 3-bromopropoxy, 3,3,3-triflopropoxy, 3.3,3-
triclopropoxy, OCH»-CoFs, OCF2-CaFs, 1-(CHaF)-2-floetoxy, 1-(CH2Cl)-2-cloetoxy,
1-(CH,Br)-2-bromo—etoxy, 4-flobutoxy, 4-clobutoxy, 4-bromobutoxy hodc nonaflo-
butoxy. Cling nhu vay, thuat ngit “Ci-Cs-haloalkoxy” dé cap dén nhom Ci-Ce-alkoxy
nhu dugce xac dinh trén day, trong d6 mot sb hoic tit ca cac nguyén tir hydro c6 thé

dugc thay thé boi cac nguyén tir halogen nhu néu trén.

Thuét ngit “Ci-Cs-alkoxy-Ci-Cs-alkyl” dé cap dén alkyl co tir 1 dén 4 nguyén tir
cacbon, trong d6 mot nguyén tir hydro cua gbc alkyl dugc thay thé béi nhom
C;-C4-alkoxy. Ciing nhu vay, thuat ngﬁ “C1-Cs-alkoxy-Ci-Ce-alkyl” d& cap dén alkyl
c6 tir 1 dén 6 nguyén tir cacbon, trong d6 mot nguyén tir hydro cua gbc alkyl duge

thay thé béi nhém Ci-Ce-alkoxy.

Thuét ngit “Ci-Cs-alkylamino” dé cap dén gbc amino mang mot nhém Ci-Cs-
alkyl nhu Ia phin tir thay thé, vi du, metylamino, etylamino, propylamino, 1-

metyletylamino, butylamino, 1-metylpropylamino, 2-metylpropylamino, 1,1-di-
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metyletylamino va cdc nhom twong ty. Ciing nhu vay, thuét ngit “Ci-Ce-alkylamino™

dé cap dén gbc amino mang mdt nhém C1-Cs-alkyl nhu 1a phén tir thay thé.

Thuét ngit “di(C1-Cs-alkyl)amino” @& cap dén gbc amino mang hai nhém C1-Cs-
alkyl giéng nhau hodc khac nhau nhu 14 céc phén tr thay thé, vi du, dimetylamino,
dietylamino, di-n-propylamino, diisopropylamino, N-etyl-N-metylamino,
N-(n-propyl)-N-metylamino, =~ N-(isopropyl)-N metylamino, N-(n-butyl)-N-
metylamino, N-(2-butyl)-N metylamino, N-(isobutyl)-N-metylamino, va cac nhoém

twong ty. Ciing nhu vdy, thudt nglt “di(Ci-Ce-alkyl)amino” @ cap dén gbc amino
mang hai nhém Ci-Ce-alkyl gidng nhau hoic khac nhau 1a céc phén tir thay thé.

Thuit ngit “Ci-Cs-alkoxyimino” @& cap dén gbc imino c6 héa tri hai (Ci-Cs-
alkyl-O-N=) mang mot nhém C;-Cs-alkoxy nhu Ia phan tir thay thé, vi du,
metylimino,  etylimino,  propylimino,  I-metyletylimino,  butylimino, 1-

metylpropylimino, 2-metylpropylimino, 1,1-dimetyletylimino va cdc nhoém tuong tu.

Thuat ngit “C1-Cs-alkoxyimino-Ci-Cs-alkyl” dé& cép dén alkyl c6 tir 1 dén 4
nguyén tir cacbon (nhu dugce xéc dinh trén ddy), trong d6 hai nguyén tir hydro cua mot
nguyén tir cacbon cua gbc alkyl dugc thay thé boi gde C1-Ce-alkoxyimino c6 hoa tri

hai (C1-Ce-alkyl-O-N=) nhu dugc xac dinh trén day.

Thuét ngit “Ca-Cs-alkenyloxyimino-Ci-Cs-alkyl” d& cap dén alkyl c6 tir 1 dén 4
nguyén tir cacbon (nhw duge xac dinh trén ddy), trong d6 hai nguyén tir hydro cia mot
nguyén tir cacbon cua gbc alkyl duoc thay thé boi gbe Ca-Ce-alkenyloxyimino c6 hoa
tri hai (C2-Ce-alkenyl-O-N=).

Thuat ngit “C,-Ce-alkynyloxyimino-Ci-Cs-alkyl” d& cap dén alkyl c6 tir 1 dén 4
nguyéﬁ tr cacbon (nhu dugce x4c dinh trén ddy), trong do hai nguyén tir hydro cua mot
nguyén tir cacbon cua gbc alkyl dugc thay thé boi gbc Cr-Ce-alkynyloxyimino c6 héa
trj hai (Co-Ce-alkynyl-O-N=).

Thuét ngir “Ci-Cs-alkylcarbonyl” @& cap dén gbc Ci-Cs-alkyl ma dugce gén qua
nhoém carbonyl. Thuat ngit “(C1-Cs-alkoxy)carbonyl” @& cap dén gbc Ci-Ce-alkoxy ma

dugc gén qua nhém carbonyl.

Thuét ngit “Ci-Ce-alkylaminocarbonyl” @& cap dén gdc Ci-Ce-alkylamino dugc
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gin qua nhém carbonyl. Ciing nhu vy, thudt ngit “di(Ci-Ce-alkyl)aminocarbonyl” dé

cap dén gbc di(Ci-Ce)alkylamino ma dugc gin qua nhém carbonyl.

Thuat ngit “Cz-Cs-alkenyl” @& cap dén gbc hydrocacbon khong bao hoa mach
thang hodc mach nhanh c6 tir 2 dén 4 nguyén tir cacbon va mdt lién két d6i tai vi tri
bat ky, vi du, etenyl, 1-propenyl, 2-propenyl (alyl), 1-metyletenyl, 1-butenyl, 2-
butenyl, 3-butenyl, 1-metyl-1-propenyl, 2-metyl-1-propenyl, 1-metyl-2-propenyl, 2-
metyl-2-propenyl. Ciing nhu viy, thudt ngit “Cz-Ce-alkenyl” d& cap dén gbc hydro-
cacbon khong bdo hoa mach thing hoic mach nhénh c6 tir 2 dén 6 nguyén tir cacbon
va mot lién két dbi tai vi tri bt ky.

Thuét ngit “Ca-Cs-alkynyl” d& cap dén gbc hydrocacbon khong bdo hdoa mach
thiang hozc mach nhinh c6 tir 2 dén 4 nguyén tir cacbon va chura it nhét mot lién két
ba, nhu etynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-metyl-
2-propynyl. Ciing nhu vay, thuét ngit “C,-Ce-alkynyl” dé cap dén gbc hydrocacbon
khong bdo hoa mach thing hodc mach nhanh c6 tr 2 dén 6 nguyén tir cacbon va it

nhét mot lién két ba.

Thuét ngit “Cs-Cs-xycloalkyl” dé cap dén gdc hydrocacbon bdo hoa don vong,
hai vong c6 tir 3 dén 6 canh vong cacbon, nhu xyclopropyl, xyclobutyl, xyclopentyl

hodc xyclohexyl.

Ciing nhu vay, thuét ngit “Cs-Ce-xycloalkenyl” dé cap dén cac gbc hydrocacbon
khong bao hoa c6 tir 3 dén 6 canh vong cacbon va mot lién két doi & vi tri bat ky, nhu
xyclopropenyl, xyclobutenyl, xyclopentenyl hodc xyclohexenyl.

Thuat ngit “Cs-Cs-xycloalkyl-Ci-Cas-alkyl” dé cap dén alkyl c6 tir 1 dén 4
nguyén t& cacbon (nhu dirqc xac dinh trén diy), trong d6 mot nguyén tr hydro cua
gbc alkyl duoc thay thé boi gbe xycloalkyl 6 tir 3 dén 6 nguyén tir cacbon.

Thuét ngit “phenyl-Cq-Cs-alkyl” dé cap dén alkyl c6 tir 1 dén 4 nguyén tir cac-
bon (nhu duge x4c dinh trén déy), trong d6 mot nguyén ti hydro cua gbc alkyl dugc
thay thé béi gbc phenyl.

Cac mudi dugc chip nhan trong ndng nghiép cta cac hop chét c6 cong thirc 1

bao gdm céc mubi ciia céc cation ndy hodc cdc mudi cong axit clia cc axit ndy ma cac
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cation va anion cta n6 14n luot khong c6 anh hudéng bét loi dbi véi tac dung diét nam
clia cac hop chét c6 cong thirc I. Do d6, céc cation thiéh hop cu thé 1a cac ion ciia céc
kim loai kiém, t6t hon 12 natri va kali, ciia cac kim loai kiém thd, t6t hon 13 canxi,
- magié va bari, cia cac kim loai chuyén tiép, tdt hon 14 mangan, déng, kém va sit, va
ca amoni ion ma, néu mudn, c6 thé mang tir mot dén bén phan tir thay thé C1-Cs-alkyl
va/hodc mot phan tir thay thé phenyl hodc benzyl, tdt hon 1a diisopropylamonti,
tetrametylamoni, tetrabutylamoni, trimetylbenzylamoni, ngoai ra con ¢6 cac phos-
phoni ion, sulfoni ion, tSt hon 14 tri(C1-Cs-alkyl)sulfoni, va céc sulfoxoni ion, t6t hon
14 tri(C1-Cs-alkyl)sulfoxoni. C4c anion cta cac mubi cong axit hitu ich chu yéu 1a clo-
rua, bromua, florua, hydrosulfat, sulfat, dihydrophosphat, hydrophosphat, phosphat,
nitrat, bicarbonat, carbonat, hexaflosilicat, hexaflophosphat, benzoat, va cic anion ctia
axit C1-Cs-alkanoic, tot hon 1a format, axetat, propionat va butyrat. Chung c6 thé dugc
tao thanh bang cach cho hop chét c6 cong thic I phan Gng v6i axit cia anion tuong
g, tot hon 14 cta axit clohydric, axit bromhydric, axit sulfuric, axit phosphoric hodc

axit nitric.

Céc hop chét c6 cong thic I ¢6 thé c6 mit trong cic atropisome xuét hién tlr viéc
quay gi6i han vé lién két don ctia cac nhom khong d6i xting. Chung ciing tao thanh

mot phin cua ddi tugng theo séng ché.

Phu thudc vao kiéu thay thé, cac hop chit c6 cong thirc I va cac N-oxit cia
ching c6 thé c6 mdt hodc nhidu tAm khong dbi xting, trong truong hop nay, ching c6
mit nhu cac chit ddng phan dbi anh tinh khiét hodc chit dong phan khong ddi quang
tinh khiét hodc nhu hdn hop ciia cic chat dong phan d6i anh hodc chit dong phan
khong dbi quang. Ca chat ddng phan déi anh tinh khiét va chét dong phan khong doi
quang tinh khiét va hdn hop cua ching déu 1a dbi twong ciia sang ché.

Lién quan dén cac bién, cac phuong 4n cla cac chét trung gian twong ng vdi
cac phuong an cta cac hop chit c6 cong thirc I.

Ut tién cac hop chét ¢6 cong thic I ndy va néu thich hop cling vu tién ca cac
hop chét c6 cac cong thitc con dugc dua ra & day, vi dy, cac cong thac 1.1 va .2, va

wu tién ca céc chat trung gian nhu cc hop chét c6 cong thire IL, 1L, IV va V, trong d6
céc phan tir thay thé va cac bién (nhu k, R, R% R%, RY, R%, RS, X, Y, Z, R4, R%, R%, R

-19-



25927

R®, RY va R®) doc lap v6i nhau hodc tot hon nita la két hop vé6i nhau (su két hop bét ky
ctia 2 hay nhiéu phan tir thay thé nhu dugc x4c dinh trong tai liéu nay) c6 cac nghia

sau day:

Ciing vu tién ddi véi viéc sir dung, phuong phép, hén hop va ché pham, trong d6
cac dinh nghia (nhu nim gy bénh trén cay, xit ly, cay trdng, hop chét c6 cong thire 11,
ngoai ra con c6 cac thanh phan hoat tinh, dung moi, chit mang dang rén) doc 1ap véi
nhau hoic t&t hon nita 14 két hop véi nhau c6 cac nghia sau déy va tham chi t6t hon
nita 12 két hop (su két hop bit ky ctia 2 hay nhidu dinh nghfa nhu dwgc dé cap trong
tai liéu nay) vaGi cac nghia dugce uu tién cia cac hop chét c6 cong thire I trong tai liéu
nay:

Theo mot khia canh ciia sang ché, sang ché ciing dé cap dén phuong phap diét
ndm giy bénh trén ciy chira dot bién trong gen sic t6 t& bao ty lap thé b giy tinh
khang chét trc ché Qo, bao gdm: xir Iy nidm gy bénh trén cdy chia dot bién trong gen
sdc t té bao ty lap thé b giy tinh khang chét (e ché Qo hoic vat lidu, thuc vat, ciy
trdng hodc hat gidng ma c6 nguy co bi bénh tir nidm gay bénh trén cay chua dot bién
trong gen sdc t6 té bao ty lap thé b gay tinh khéng chét e ché Qo véi mot lugng c6
tac dung hitu hiéu cua it nhat mot hop chét c6 cong thirc I, hodc ché pham chtra chiing.

Thuét ngit “ndm gy bénh trén cdy chta dot bién trong gen sic tb t& bao ty lap
thé b gay tinh khang chit trc ché Qo” duoc hiéu 1a it nhat 10% nidm duoc kiém soat
chira dot bién trong gen sic t té bao ty lap thé b gay tinh khéng chét e ché Qo, tot
hon nita 12 it nhét 30%, tham chi tdt hon nita 14 it nhit 50%, va tbt nhat 1a it nhat 75%

ném, cu thé 13 ndm trong khoang tir 90 dén 100%.

Céc tac gia sang ché quan sat dudi didu kién ddng rudng va thiy rang sb lugng
nim gay bénh trén cy bao gdm céc gidng khong c6 strc dé khang c6 thé phat trién st
dé khang mot cach dé dang. Céc hop chét ciing c6 thé dugc sir dung dudi diéu kién
nay dé ngan tao thanh stc dé khang va mé& rong cc gidng c6 strc d2 khang. V& vin dé
nay, s& la c6 ich néu chiing c¢6 hoat tinh manh chdng lai cac ndm gay bénh trén cay

khong cé strc dé khang.

Theo mot khia canh khéac, phuong phap diét ndm giy bénh trén cdy, bao gbm: a)

nhén biét nAm gy bénh trén cy chira dot bién trong gen sic t6 té bao ty lap thé b gay

-20-



25927

tinh khéng chét uc ché Qo, hodc vat liu, thuc vat, dht trff)ng hodc hat giéng ma co
nguy co bi bénh tu ndm giy bénh trén ciy nhu dugc xac dinh trong tai liéu nay, va b)
xu ly nim hoic vat liéu, thuc vat, dat trdng hoic hat giéng néu trén v4i mdt lugng hitu

hiéu cta it nht mot hop chét c6 cong thirc I, hogic ché pham chta chiing.

Theo mdt khia canh khac ctia sang ché, sang ché ciing d& cap dén phuong phéap
diét ndm gy bénh trén cay chira dot bién trong gen sic td té bao ty lap thé b gdy tinh
khang chét trc ché Qo, bao gdm: xir Iy nAm gay bénh trén cdy ma it nhét 10% chira dot
bién trong gen sic t6 t& bao ty lap thé b gy tinh khéng chét e ché Qo hoic vat liéu,
thuc vat, dat trdng hodc hat gibng ma c6 nguy co bi bénh tur ndm gy bénh trén cay
chira dot bién trong gen séc td té bao ty lap thé b gy tinh khang chét wrc ché Qo véi
mot Iuwong hitu hiéu cua it nhat mdt hop chét c6 cong thirc I, hodc ché pham chia
chiing; tét hon nita 1a it nhat 30%, thdm chi t&t hon nira 12 it nhat 50%, va tot nhat 12 it
nhét 75% nim chia dot bién trong gen sic td té bao ty lap thé b gay tinh khang chét

trc ché Qo.

Theo mdt khia canh cua viéc st dung va phuong phéap diét nidm gy bénh trén
cdy, trong do dot bién trong gen séc t6 t& bao ty lap thé b ciia nAm gy bénh trén cy la
G143A.

Theo mot phuong én khéc, nidm gay bénh trén cdy dugc chon tir nhom bao gbm

nam dam, 16p nam nang, va oomycetes.

Theo mot phuong &n nita, ndm gay bénh trén cdy dugc chon tir nhom bao gbm
Alternaria alternata, Blumeria graminis, Pyricularia oryzae (cling dugc biét dén la
Magnaporthe grisea), Septoria tritici (cling dugc biét dén 14 Mycosphaerella gramini-
cola), Mycosphaerella fijiensis, Venturia inaequalis, Pyrenophora teres, Pyrenophora

tritici-repentis va Plasmopara viticola, cu thé 1a Septoria tritici.

Mot phuong 4n cua sang ché dé cap dén cac hop chét c6 cong thuc I, trong d6 R!
1a halogen, Ci-Cs-alkyl, Ci-Cs-alkoxy, Cz-Ce-alkenyl, C>-Ce-alkenyloxy, Ca-Cs-
alkynyl, C3-Ce-xycloalkyl hogc C3-Ce-xycloalkyl-Ci-Cs-alkyl, trong d6 céc phén tir
béo cua R! c6 thé mang 1, 2, 3 hodc 1én dén con sb tdi da cac nhom RP gidng nhau
hodc khac nhau ma doc 1ap v6i nhau duoc chon tir halogen, CN, nitro, Ci1-Cy-alkyl,

C1-Cs-alkoxy, Ci-Cs-haloalkyl va Ci-Cs-haloalkoxy; tdt hon nita R! 1a halogen, C1-Cs-
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alkyl, Ci-Cs-haloalkyl, C;-Cs-alkoxy, Ci-Cs-alkoxy-Ci-Cs-alkyl hodc Ci-Cs- ‘
haloalkoxy-Ci-Cs-alkyl; tham chi t5t hon nita R! 13 halogen, Ci-Cs-alkyl, Ci-Cs-
cloalkyl, C1-Cs-alkoxy, Ci-Cs-alkoxy-C1-Cs-alkyl hodc Ci-Cqs-haloalkoxy-Ci-Cs-alkyl;
cu thé 1a C1-Cs-alkyl.

Theo mot phuong an khéc, néu R* 1 1-metoxycarbonyl-2-metoxy-eten-1-yl (R4-
2, trong d6 X 14 0), R! khong thé 1a CFs.

Theo mdt phuong an nita, R? 1a hydro, halogen, C;1-Cs-alkyl, Ci-Cs-haloalkyl,
Ci-Cs-alkoxy, Ci-Cs-alkoxy-Ci-Cs-alkyl hodc Ci1-Cs-haloalkoxy-Ci-Ca-alkyl; t6t hon
nita R? 13 hydro, halogen, Ci-Cs-alkyl, Ci-Cs-alkoxy, hodc Ci-Cs-alkoxy-Ci-Cs-alkyl;
tham chi t&t hon nita R? 1 hydro, Ci-Cs-alkyl hodc C1-Cs-alkoxy; cu thé 1a hydro.

Theo mot phuwong 4n nita, R?> 13 halogen, Ci-Cs-alkyl, Ci-Cs-alkoxy,
C»-Cs-alkenyl, Co-Ce-alkenyloxy, Cr-Ce-alkynyl, C3-Cs-xycloalkyl hodc C3-Ce-xyclo-
alkyl-Ci-Cs-alkyl, trong d6 cac phan tir béo cua R? ¢6 thé mang 1, 2, 3 hodc 1én dén
con s6 tdi da cac nhom R? giéng nhau hodc khac nhau ma doc 14p véi nhau dugce chon
tir halogen, CN, nitro, Ci-Cs-alkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkyl va Ci-Cq-
haloalkoxy.

Theo mot phuong an nita, Z 1a hydro hodc metyl, cu thé 1a metyl.

Theo mdt phuong 4n nita, Y 1a nhém c6 hoa tri hai dugc chon tir -OCHo-,
-CH,-, -CH,CHj-, -C(CH3)=N-O-CHz-, -O-N=C(CH3)-C(CH3)=N-O-CH>- va
-C(=N-0-CH3)-C(CH;3)=N-O-CH,-; tt hon nita la -OCHa-, -CH2CH-, -C(CH3)=N-
0-CH»-, -O-N=C(CH3)-C(CH3)=N-0-CH»- hodc -C(=N-O-CHs)-C(CH3)=N-O-CHa-,
trong d6 lién két dugc mo ta trén mit trdi cia nhom c6 hoda tri hai Y dugc gén véi R3,
va lién két dwoc mo ta trén mit phai dugc gan véi nguyén tir cacbon duge thay thé boi
R2: cu thd Y 13 -OCHa, c4c hop chét ndy c6 cong thirc L1:

R2

Ra,/oy\(w 1.1
4

R

Theo mot phuong an nita, Y 1a -CHaz-, cdc hop chét nay c6 cong thie 1.2:
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Theo mdt phuwong an nita, Y 14 -C(CH3)=N-O-CHz-, cac hop chét nay c6 cong
thuc 1.4:

CH, R2
1
ngN’O\/S; R 4
R .

Theo mot phuong &n nita, Y 1a -O-N=C(CH3)-C(CH3)=N-O-CHa-, cac hop chat

nay c6 cong thirc I.5:
H4C 0 R’
3 \ﬂ/gN' \/J\G L5
R

Theo mdt phuong an nita, Y 1& -C(=N-O-CH3)-C(CH3)=N-O-CH>-, cac hop chét

nay c6 cong thirc 1.6:

3 CH, R’ ]
RvgN’o\/xrR
{ e 16
o
CH,

Cac phuong an dugc dic biét vu tién theo sang ché @ cap dén cac hop chét ¢6
cong thirc I, trong d6 nhém Y 1a mot trong sb cac gbe tir Y-1 dén Y-10 sau day, trong
d6 lién két duge mo ta trén mat tréi cia nhém c6 héa tri hai Y dugc gén v6i R?, va lién

két duoc mo ta trén mit phai duoc gén véi nguyén ti cacbon dugc thay thé boi R%:

Sé | Y
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S6 |Y S6 |Y
Y-1|-OCH>- Y-6 | -C(=N-O-CH3)-C(CH3)=N-O-
Y-2| -CH,- CHy-
Y-3 | -CH>CH>- Y-7 | -CH,-C(CH;3)=N-O-CH>-
Y-4 | -C(CH3)=N-O-CHa- Y-8 | -C(=0)-C(CH3)=N-O-CH>-
Y-5| -O-N=C(CHj3)-C(CH3)=N-O- Y-9 | -CH,OCHb>-

CH»- Y-10| -CH=N-O-CH>-

Cac phuong 4n dugc dic biét wu tién cia sang ché dé cap den cac hop chét c6 cong

thac I, trong d6 nhém Y 1a -OCHz-.

Theo mdt phuong 4n nita, R3 12 phenyl hodc heteroxyclyl don vong hodc hai vong
bdo hoa, khong bdo hoa mot ph?ln hodic thom c6 tir 3 dén 10 canh vong trong d6 céc
nguyén tir canh vong cua heteroxyclyl bao gbm, ngoai cac nguyén tir cacbon, 1, 2, 3 hodc
4 nguyén tir khac loai dugc chon tir nhém bao gdbm N, O va S, trong d6 R ¢6 thé mang 1,
2,3, 4 hoaflc 1én dén con sb tdi da cac nhém RO giéng nhau hodc khac nhau nhu dugce xac
dinh trong tai liéu nay; tot hon nita 13 heteroxyclyl don vong hodc hai vong bdo hoa,
khong bédo hoa mot phan hoic thom c6 tir 3 dén 10 canh vong néu trén 1a heteroaryl c6 tir
5 dén 6 canh vong trong d6 cac nguyén tir canh vong cla heteroaryl bao gbm, ngoai cac
nguyén tr cacbon, 1, 2 hodc 3 nguyén tir khic loai dugc chon tir nhém bao gf”)m N, O va
S.

Theo mot phrong 4n nita, R? 12 phenyl, trong do phenyl ¢ thé mang 1, 2, 3, 4 hoic
1én dén con sb tbi da cac nhom RP gidng nhau hodc khic nhau nhu dugc xdc dinh trong
tai li€u nay.

Theo mdt phuong 4n nita, R® 1a heteroaryl ¢6 5 canh vong, trong d6 cac nguyén ta
canh vong clia heteroxyclyl bao gbm, ngodi cac nguyén tir cacbon, 1, 2 hodc 3 nguyén tir
khéc loa_i dugc chon tir nhom bao gém N, O va S, trong d6 heteroaryl c6 thé mang 1, 2, 3,
4 hodc lén dén con sb tdi da cac nhom RP gibng nhau hozc khac nhau nhu dugc xac dinh
trong tai liéu nay; tdt hon nita 13 heteroaryl néu trén 1a pyrazolyl, imidazolyl, oxazolyl,
isoxazolyl, thiazolyl, 1,2,4-triazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl hodc 1,2,4-thia-
diazolyl.
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Theo mot phuong 4n nita, R3 1 pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazol-
yl, 1,2,4-triazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl hodc 1,2,4-thiadiazolyl, ma dugc
thay thé bai phenyl, trong d6 phenyl néu trén ¢ thé mang 1, 2, 3 hoic 1én dén con sb tbi
da cac nhom Re gibng nhau hoic khac nhau, ma c6 thé gibng hoic khic véi R bét ky
khéc, trong d6 R® 1a halogen, Ci-Cs-alkyl, C>-Cqs-alkenyl, C1-Cs-haloalkyl, Ci-Cs-alkoxy,
Ci1-Cs-haloalkoxy, Ci-Cs-alkoxyimino- Ci-Cs-alkyl, phenyl hodc heteroxyclyl bao hoa,
khong bdo hoa mot phan hodc thom c6 5 canh vong ma, ngoai cac nguyén tir cacbon,
chira tir mot dén ba nguyén tir khac loai tir nhém bao gdbm N, O va S 14 c4c canh vong; va
trong d6 cac nhom heteroxyclyl R® néu trén dugc gin qua lién két truc tiép, nguyén tir
oxy hodac luu huynh va co thé mang 1, 2, 3 hoic 1én dén con sb tdi da cac nhém RY gidng

nhau ho#c khéac nhau nhu dugc xac dinh trong tai liéu nay.

Theo mdt phuong 4n nita, R 12 heteroaryl c6 6 canh vong, trong d6 cac nguyén tir
canh vong cua heteroxyclyl bao gbm, ngoai cac nguyén ti cacbon, 1, 2 hodc 3 nguyén tir
khac loai dugc chon tir nhom bao gém N, O va S, trong d6 heteroaryl c6 thé mang 1, 2, 3,
4 hodc 1én dén con sb tdi da cac nhom RP giéng nhau hodc khac nhau nhu dugce xac dinh

trong tai liéu nay; tdt hon nita 1a heteroaryl néu trén 1a pyridinyl hodc pyrimidinyl.

Theo mot phuong an nita, R*> mang 1, 2 hogc 3 nhém R® gibng nhau hodc khac

nhau.

Theo mdt phurong 4n nita, R® doc 14p v6i nhau duge chon tir carboxyl, Ci-Cs-alkyl,
C»-Cs-alkenyl, C,-Cs-alkynyl, Ci-Cs-haloalkyl, Ci1-Cs-alkoxy, Ci-Cs-haloalkoxy, C1-Ca-
alkylamino, Ci-Cs-alkoxycarbonyl, C1-Cs-alkylcarbonyloxy, phenyl, naphtyl hodc heter-
oxyclyl don vong hodc hai vong bdo hoa, khong bao hoa mot phan hodc thom c6 tir 3 dén
10 canh vong hodc, ngoai cic nguyén tir cacbon, chira tir mot dén bdn nguyén tir khic
loai tir nhém bao gdbm O, N va S 13 céc canh vong; va trong d6 phenyl va cac nhém het-

eroxyclyl R® néu trén dugc gén qua lién két truc tiép, nguyén tir oxy hodc luu huynh.

Theo mot phwong an nita, cdc nhém béo hoac vong R® mang 1, 2, 3 hodc 1én dén
con sb tdi da cac nhém Re gibng nhau hodc khac nhau, ma, c6 thé giéng hoic khac v6i R®
bét ky khéc, dugc chon tir halogen, hydroxyl, nitro, CN, carboxyl, Ci-Cs-alkyl, C2-Cs-
alkenyl, C»-Cg-alkynyl, C1-Cs-haloalkyl,
C1-Cs-alkoxy va Ci-Cs-haloalkoxy; tot hon nita 1a R® mang 1, 2 hodc 3 nhém R°® gidng
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nhau hoéc khac nhau.

Theo mot phuong 4n nita, R, ma, c6 thé gidng hoic khac vai véi Re bat ky khéc, 1a
halogen, C;-Cs-alkyl, Ci-Cs-haloalkyl, C1-Cs-alkoxyimino- Ci-Cs-alkyl, phenyl hodc het-
eroxyclyl bdo hoa, khong bao hoa mot phan hodc thom c6 5 canh vong ma, ngoai cac
nguyén tr cacbon, chira tir mot dén ba nguyén tir khac loai tir nhém bao gdbm N, Ova S la
cac canh vong; trong d6 cac nhém vong R néu trén dugc gin qua lién két truc tiép,
nguyén tr oxy hodc luu huynh va cé thé mang 1, 2, 3 hoic 1én dén con sb tdi da cac

nhém RY gibng nhau hoic khac nhau nhu duge xéc dinh trong tai liéu nay.

Theo mdt phuong an nita, hai gbc RP ma duoe lién két v6i cac nguyén tir canh vong
1ién ké& ctia nhém vong R? tao thanh cing véi cdc nguyén tir canh vong néu trén mot vong
bdo hoa, khong bdo hoa mot ph?ln hodc thom ¢6 5, 6 hodc 7 canh vong, ma co thé 1a vong
cacbon hoic vong khéc loai, trong d6 cac nguyén tir canh vong cta vong khéc loai nong
chay bao gdm, ngoai cdc nguyén tr cacbon, 1, 2, 3 hodc 4 nguyén tir khéc loai duge chon

tir nhém bao gdm N, O va S.

Theo mot phuong 4n nita, R? 1a -CRA=N-O-RE, trong d6 R* 1a amino, hydroxyl,
Ci-Cs-alkyl, Cp-Cs-alkenyl, C»-Cs-alkynyl, Ci-Cs-haloalkyl, Ci1-Cs-alkoxy, Ci-Cs-halo-
alkoxy, Cs-Ce-xycloalkyl, C3-Ce-xycloalkenyl, C»-Cs-alkenyloxy, C3-Ce-alkynyloxy, Ci-
Ca-alkoxyimino-Ci-Cs-alkyl, Ci-Cs-alkylamino, Ci-Cs-alkoxycarbonyl, Ci-Cs-alkyl-
carbonyloxy, phenyl, naphtyl hodc heteroxyclyl don vong hodc hai vong bdo hoa, khong
bdo hoa mot phan hoidc thom c6 tir 3 dén 10 canh vong hoic, ngoai cac nguyén tir cac-
bon, chira tr mot dén bdn nguyén tir khac loai tir nhém bao gém O, N va S la cac canh
vong; vatrong do phenyl va c4c nhém heteroxyclyl R* néu trén dugc gin qua lién két
truc tiép, nguyén tir oxy hodc luu huynh, trong d6 cac nhém béo hodc vong RA ¢6 thé
mang 1, 2, 3 hodc 1én dén con s6 tdi da cac nhom R® giéng nhau hoic khac nhau, ma c6
thé gidng hodc khéc véi R® bét ky khéc, 12 halogen, hydroxyl, nitro, CN, carboxyl, Ci-Cs-
alkyl, C»-Cs-alkenyl, C2-Cg-alkynyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy hodc Ci-Cs-
haloalkoxy.

Theo mot phuong 4n nita, R? 13 -CRA=N-O-R®, trong d6 R® 1a hydroxyl, Ci-Cs-
alkyl, Cr-Cs-alkenyl, C»-Cs-alkynyl, Ci-Cs-haloalkyl, C3-Ce-xycloalkyl, C3-Ce-xyclo-
alkenyl, Ci-Cs-alkoxyimino-C1-Cs-alkylCi-Cs-alkoxycarbonyl, phenyl, naphtyl hodc het-
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eroxyclyl don vong hodc hai vong bdo hoa, khong bdo hoa mot phén hoic thom c6 tir 3
dén 10 canh vong hodc, ngodi cic nguyén ti cacbon, chira tir mot dén bdn nguyén ti
khac loai tir nhém bao gdbm O, N va S 13 c4c canh vong, trong d6 cac nhom béo hodc
vong R® ¢6 thé mang 1, 2, 3 hodc 1én dén con s t6i da céc nhém Re gidng nhau hoic
khac nhau, ma c6 thé giéng hoic khic véi R® bét ky khéc, 12 halogen, hydroxyl, nitro,
CN, carboxyl, Ci-Cs-alkyl, C>-Cs-alkenyl, C2-Cs-alkynyl, C1-Cs-haloalkyl, Ci-Cs-alkoxy
hodc Ci-Cs-haloalkoxy.

Tét hon nita 1a R va RB, doc 1ap v6i nhau, lae Ci-Cs-alkyl ma c6 thé mang 1, 2, 3
hodc 1én dén con sb t6i da halogen giéng nhau hoic khic nhau; cu thé RA va R 1 metyl.

Theo mot phuong 4n nita, cic nhém béo hodc vong R va/hoge R c6 thé mang 1, 2,
3 hodc 1én dén con sb t6i da cac nhém R® giéng nhau hoic khéc nhau, tét hon nita 13
chiing mang 0, 1 hodc 3 nhém R® gidng nhau hogc khac nhau

Theo mot phuwong 4n nita, R®, ma co thé giéng hoic khic véi R® bét ky khac, 1a hal-
ogen, C1-Cs-alkyl, C1-Cs-haloalkyl, C1-Cs-alkoxy hodc Ci-Cs-haloalkoxy.

Theo modt phuong 4n nita, R* 1a —C(=NOCH;)-CONHCHj3,

_C(=NOCH;)-COOCHs, = —C(=CHOCH3)-COOCH3, ~ —C(=CHOCH3)-CONHCHs,
_N(OCHj3)-COOCH3, -N(CH3)-COOCH3 hoic -N(CH2CH3)-COOCH;3

Theo mdt phuwong 4n nita, R* 1a R4-1 nhu dugc xac dinh trong tai li¢u nay, trong dé

X1a0.

Theo mdt phuong 4n nita, R* 1a R4-1 nhu dugc x4c dinh trong tai li¢u nay, trong dé

X la NH.

Theo mdt phuong 4n nita, R* 1a R4-2 nhu dugc xac dinh trong tai liéu nay, trong do

X1a 0.

Theo mot phuong 4n nita, R* 1a R4-2 nhu dugc x4c dinh trong tai ligu nay, trong d6

X la NH.

Theo mét phuong 4n nita, R* 1a R4-3 nhu duogc xac dinh trong tai liéu nay, trong do

X1ao0.

-27-



25927

Theo mot phuong 4n nita, R* 1a R4-3 nhu dugc x4c dinh trong tai liéu nay, trong dé

X 1a NH.

Theo mdt phuong 4n nita, R* 1a R4-4 nhu dugc xac dinh trong tai liéu nay, trong do6
X1a0.

Theo mot phuong 4n nita, R* 1a R4-4 nhu duge xac dinh trong tai liéu nay, trong do6
X 1a NH.

Theo mdt phuwong 4n nita, R’ 1a Ci-Cs-alkyl, C1-Cs-haloalkyl, Ci-Cs-alkoxy hodc
C1-Cs-haloalkoxy, tot hon nita 1a Ci-Cz-alkyl hodc C1-Ca-alkoxy, thdm chi t6t hon nita 1a

metyl, etyl hodc metoxy.

Theo mot phuong 4n nita, R* 1a R4-4 nhu dugc x4c dinh trong tai liéu nay, trong do

X 14 O va trong d6 R’ 1a metyl, etyl hodc metoxy.

Theo mdt phuong 4n nita, R* 1a R4-5 nhu duge x4c dinh trong tai li¢u nay, trong do

X1a0.

Theo mot phwong 4n nita, R* 12 R4-5 nhu dugc x4c dinh trong tai liéu nay, trong dé
X 1a NH.

Theo mot phuong an nita, R* 13 R4-6 nhu dugc x4c dinh trong tai liéu nay.
Theo mdt phuong 4n nita, R* 14 R4-7 nhu dugc xac dinh trong tai liéu nay.

Cac phuong &n khac cua sang ché @ cap dén cac hop chét co cong thirc I, trong d6
nhém R? 1a mét trong s6 cac gbe tir R3-A dén R3-B sau day, trong d6 # biéu thi diém lién

két voi phén tir lién két Y:

Dong | R? Dong | R3
R3-A R@Nﬁ/ ’ R3-B R%@\N’NY#

Cac phuong 4n dugce dic biét uu tién cua sang ché de cap den cac hgp chat co cong

thire I, trong d6 nhém R3 13 mdt trong s6 cac gbe tir R3-1 dén R3-195 sau day, trong do #

bidu thi diém lién két v6i phén tir lién két Y:
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trong d6 # bidu thi diém lién két v6i phén tir lién két Y.

Céac phuong an dugc uu ti€n theo sang ché d& cap dén cac hop chét c¢6 cong thirc I,

trong d6 nhém R? 1a R3-A, cu thé 1a R3-1 (1-(4-clophenyl)-pyrazol-3-yl).

Céc hop chét c6 cong thirc I va céc ché phdm theo sang ché 1an luot 13 cac thude
diét ndm. Chung dugc phan biét béi hiéu qua vuot troi chéng lai mot phé rong cac loai
ndm gy bénh trén cdy, bao gbm nim & trong dAt, ma dic biét bat ngudn tir cac nhém
Plasmodiophoromycetes, Peronosporomycetes (Oomycetes tdng hop), Chytridiomycetes,
Zygomycetes, Ascomycetes, Basidiomycetes va Deuteromycetes (Fungi imperfecti tbng
hop). Mét sé hop chét va ché pham theo sang ché c6 hiéu qua mot cach hé théng va c6
thé duoc st dung dé bao vé cay tréng nhu thudc diét nAm trén 14, thude diét ndm dé xu ly
hat giéng va thubc diét nAm & dét trdng. Hon nita, ching 1a thich hop dé kiém so4t nim

c6 hai, ma khong ké nhiing thtr khéc, xuat hién & g0 hoic ré cia thuc vat.

Céac hop chét c6 cong thire I va cac ché phidm theo sang ché 13 dic biét quan trong
trong viéc kiém soéat cac loai ndm gy bénh trén ciy trén cac cay trong khac nhau, nhu
cy ngii cdc, vi du, cy lua mi, cdy lia mach den, cdy lua mach, cdy lai gifta cdy lua mi va
cdy lta mach den, cay yén mach hodc cy lua; cdy cu cai dudng, vi dy, cdy ct cii duong
hoic cay cu cai duong dung cho chan nudi; tréi cay, nhu qué co nhiéu hat, qua ctmg hoic
qua mém, vi du, qua téo, qua 1&, qua man, qua dao, qua hanh, qua anh dao, qua dau tay,
qua ngdy, qua mam x6i hodc qua ly gai; cdy thudc loai dau, nhu cdy dau lang, cay déu Ha
Lan, c6 linh lang hodc cdy dau tuong; cdy co dau, nhu cay cai dau, cy ci cay, cay dliu,
ciy huéng duong, qua dira, hot cacao, cay thau dau, cdy co dAu, lac hoic cay dau tuong;
loai cdy bau bi, nhu cdy bi, cdy dua chudt hodc qua dua héu; cay ldy soi, nhu cay bong,
cdy lanh, cdy gai déu hoic ciy day; trai cdy thudc ho cam quit, nhu qua cam, qua chanh,
qua budi hodc qua quit; cac loai rau, nhu rau cai b6 xdi, rau diép, mang tdy, cai bép, cu ca
r6t, ¢t hanh, ca chua, khoai tay, cac loai ciy bau bi hodc 6t ngot; cdy thudc ho long néo,
nhu qua bo, ciy qué hodc long ndo; ciy lam ning lugng va vt liéu, nhu ngd, cay dau
twong, cdy cai dau, cAy mia hodc cdy co diu; ngd; cay thubce 1a; qua hach; cdy ca phé; cdy
che; cdy chubi; cay nho (ciy nho trdng & cao nguyén va nude nho, cdy nho); cay hoa bia;
vang co; 14 ngot (con dugc goi 1a Stevia); cdy cao su tu nhién hogc cdy canh va cdy rung,

nhu hoa, ciy bui, cdy 14 rong hodc cdy xanh trang tri, vi du, cdy 14 kim; va trén vat liu
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nhan giéng cay, nhu hat gidng, va vat liéu thu hoach ctia cac cay nay.

Tét hon 13, cac hop chit c6 cong thirc I va céc ché phim ciia ching 14n lugt dugce
sir dung dé kiém soét vd s6 cac loai ndm trén cdy ndng nghiép, nhu cay khoai tay, cdy cu
cai duong, cay thudc 14, cdy lua mi, ciy lta mach den, ciy lta mach, cy yén mach, cay
laa, cdy ngd, ciy bdng, cdy ddu tuong, cdy cai dau, cay ho d4u, cay huéng duong, cdy ca
phé hodc ciy mia; trai cdy; cdy nho; cy trang tri; hodc cac loai rau nhu cdy dua chudt,

cay ca chua, cay dau hodc cay bi.

Thuat ngit "vat liéu nhén gibng cay" dugc hiéu 1a tit ca cdc bd phan c6 kha ning
sinh san cua cdy nhu hat gidng va vat liéu cdy dinh dudng nhu canh gidm va cu (vi du,
khoai tdy), ma c6 thé duoc st dung d nhén cdy. Vit liéu nhéan giéng cay bao gbm hat
giéng, ré cdy, qua, cu, than 1é, chdi, mam va cac bd phan khéc cia cay, bao gém cay
gidng con va cdy con, ma dugc trdng lai sau khi nay mam hodc sau khi chdi 1én khéi mit
d4t. Cac cdy con nay ciing c6 thé duoc bao vé trude khi trong lai bang cach xir Iy toan b

hodic mot phan bang cach ngam hogc tudi.

T6t hon 13, xir Iy céac vat liéu nhan gidng cdy bang cac hop chat c6 cong thirc I va
cac ché pham cua chung, theo tht ty 1an luot, dugc sit dung de kiém soét vo so cac loai
nim trén cdy ngii cdc, nhu ciy lua mi, cdy lia mach den, cdy lia mach va ciy yén mach;

céy lua, ciy ngd, cdy bong va cay déu tuong.

Thuét ngit "cdy trdng" duge hiéu 1 bao gdm cac cdy ma dugc bién dbi bang cach
gdy gidng, gay dot bién hodc k§ thuét di truyén bao gdm nhung khong gi6i han & cac san
phdm noéng nghiép cdng nghé sinh hoc trén thi truong hodc dang phat trién (cf. cf.
http://cera-gmce.org/, xem co s& dir liéu cay trong GM & day). Cay bién dbi gen 1a cAy ma
vat liéu di truyén dugc bién déi bing cach sir dung k§ thuat ADN tai t6 hop ma dudi céc
tredng hop tu nhién khong thé thu duoc mot cach d& dang bing cach nhan gibng chéo,
dot bién hoic tai td hop tu nhién. Dién hinh 13, médt hodc nhiéu hon mot gen duogc két hop
vao vat liéu di truyén cua cay bién dbi gen dé cai thién cac dic tinh nhét dinh cua cay. Su
bién dbi gen ndy ciing bao gbdm nhung khong gi6i han & su bién ddi protein dich sau dich
ma, oligo- hodc polypeptit, vi du, bing cach glycosyl hoa hodc cong polyme nhur céc
phan tir prenyl hoa, phan tir axetyl hoa hodc phan tit farnesyl hoa hodc cac phan tir PEG.

Céc hop chét c6 cong thic I va cac ché phim ctia chling, theo thr tu lan luot, 12
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dic biét thich hop dé kiém soat cac bénh sau day & cay:

Albugo spp. (bénh gi sit mau tring) trén cac cdy trang tri, rau (vi du, 4. candida) va ciy
hu6ng duong (vi du, 4. tragopogonis); Alternaria spp. (d6m 14 Alternaria) trén rau, cay
cai ddu (4. brassicola hodc brassicae), ciy cu cai dudngs (4. tenuis), trai cdy, cdy lua,
cdy dau tuong, ciy khoai tiy (vi du, 4. solani hodc A. alternata), cdy ca chua (vi du, 4.
solani hoic A. alternata) va ciy laa mi; Aphanomyces spp. trén cdy cu cai dudong va rau,
Ascochyta spp. trén cdy ngil cde va rau, vi du 4. tritici (bénh loét cay) trén cdy lua mi va
A. hordei trén ciy lta mach; Bipolaris va Drechslera spp. (cAu trc sinh sin cia nim:
Cochliobolus spp.), vi dy, bénh tan rui 14 & mién Nam (D. maydis) hodc bénh tan ryi 14 &
mién Bic (B. zeicola) trén cdy ngd, vi du, bénh mun dbém (B. sorokiniana) trén ciy ngii
cbc va vi du, B. oryzae trén ciy lia va céc vang cd; Blumeria (traéc day 1a Erysiphe)
graminis (ndm méc bot) trén cdy ngil cbe (vi dy, trén cdy lda mi hodc cdy lGa mach);
Botrytis cinerea (chu truc sinh san cia nim: Botryotinia fuckeliana: bénh mdc xam) trén
trai ciy va qua mong (vi du, qué dau tay), rau (vi duy, rau diép, cu ca rét, can tay va bép
cai), cAy cai dau, hoa, cdy nho, cdy ring va cy lua mi; Bremia lactucae (bénh ndm mdc
swong & ddi troc) trén rau diép; Ceratocystis (Ophiostoma tbng hop) spp. (muc nat hodc
héo) trén ciy 14 rong va cdy xanh, vi dy, C. ulmi (bénh trén cdy du Ha Lan) trén cdy du;
Cercospora spp. (bénh dbm 14 Cercospora) trén ciy ngd (vi dy, bénh dbém 14 xam: C.
zeae-maydis), cdy lua, cdy ci cai duong (vi duy, C. beticola), cdy mia, rau, ciy ca phé, cay
dau twong (vi dy, C. sojina hodc C. kikuchii) va cay lta; Cladosporium spp. trén cdy ca
chua (vi du, C. fulvum: dét mun) va cdy ngi cbe, vi du, C. herbarum (bénh tai den) trén
cdy lta mi; Claviceps purpurea (ndm cua gd) trén cdy ngil cde; Cochliobolus (Au tring
thiéu ddt: Helminthosporium cta Bipolaris) spp. (bénh dém 14) trén cay ngd (C.
carbonum), ciy ngii cbc (vi du C. sativus, 4u trung thiu dbt: B. sorokiniana) va cdy lta
(vi du, C. miyabeanus, 4u tring thiéu dbt: H. oryzae); Colletotrichum (cAu trac sinh san
ctia nAm: Glomerella) spp. (bénh loét) trén cdy bong (vi du, C. gossypii), cdy ngd (vi dy,
C. graminicola: thdn muc do bénh loét), trai cay mém, cdy khoai tdy (vi du, C. coccodes:
bénh dém den), dau (vi du, C. lindemuthianum) va cdy dau twong (vi du, C. truncatum
hodc C. gloeosporioides); Corticium spp., vi du, C. sasakii (b¢nh tan ryi ¢ vo) trén cdy
laa; Corynespora cassiicola (bénh dém 1a) trén cdy dau tuong va cy trang tri;

Cycloconium spp., vi du, C. oleaginum trén cdy Oliu; Cylindrocarpon spp. (vi dy, bénh
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théi muc & ciy dn qua hodc bénh gy mon & cdy nho con, ciu tric sinh san cla nim:
Nectria hoic Neonectria spp.) trén cdy an qua, cdy nho (vi du, C. liriodendri, cu triic
sinh san ctia ndm: Neonectria liriodendri: bénh 1& den) va cdy trang tri; Dematophora
(cAu trtc sinh san ctia ndm: Rosellinia) necatrix (bénh théi rira & va than cdy) trén cay
dau twong; Diaporthe spp., vi du, D. phaseolorum (bénh Ging nudc) trén cdy dau tuong;
Drechslera (Helminthosporium tong hop, céu tric sinh san cia nim: Pyrenophora) spp.
trén cdy ngo, ciy ngi cbe, nhu cdy lta mach (vi du, D. teres, bénh dém ludi) va cay lua
mi (vi du, D. tritici-repentis: bénh dém vo), cdy laa va vang c6; Esca (bénh chét dan cac
chdi cdy, chiing ngdp méu) trén cdy nho, gy ra bdi Formitiporia (Phellinus tbng hop)
punctata, F. mediterranea, Phaeomoniella chlamydospora (ban d4u 12 Phaeoacremonium
chlamydosporum), Phaeoacremonium aleophilum va/hodc Botryosphaeria obtusa;
Elsinoe spp. trén qua c6 nhiéu hat (E. pyri), qua mém (E. veneta: bénh loét) va cdy nho
(E. ampelina: bénh loét); Entyloma oryzae (bénh ndm than trén 14) trén cdy laa;
Epicoccum spp. (bénh ndm mbc den) trén cdy lua mi; Erysiphe spp. (ndm mdc bot) trén
ciy cu cai dudng (E. betae), rau (vi du, E. pisi), nhu loai cdy bau bi (vi du, E.
cichoracearum), bap céi, ciy cai dau (vi du, E. cruciferarum); Eutypa lata (bénh thbi
muc Eutypa hodc bénh chét dan cac chdi cay, 4u trung thiéu dbt: Cytosporina lata, Liber-
tella blepharis tbng hop) trén cdy in qua, cdy nho va gd trang tri; Exserohilum (Helmin-
thosporium tong hop) spp. trén cdy ngd (vi du, E. turcicum); Fusarium (cAu trtc sinh san
ctiia ndm: Gibberella) spp. (bénh héo rii, bénh théi rira r& hodc than cay) trén cac ciy khic
nhau, nhu F. graminearum hoac F. culmorum (bénh théi rita ré, bénh nim vay hodc bénh
tan rui du) trén cdy ngii cde (vi du, cdy lta mi hodc cdy lta mach), F. oxysporum trén
cy ca chua, F. solani trén cdy dau tuwong va F. verticillioides trén cay ngd; Gaeumanno-
myces graminis (nhiém bénh ca cdy) trén cdy ngil cbe (vi du, cdy lua mi hodc cdy lta
mach) va cdy ngd; Gibberella spp. trén cay ngii cbe (vi du, G. zeae) va ciy lta (vi dy, G.
fujikuroi: bénh Bakanae); Glomerella cingulata trén cay nho, qua cd nhiéu hat va cac ciy
khac va G. gossypii trén cdy bong; phuc chit nhuém mau hat trén cay lua; Guignardia
bidwellii (bénh nidm 1am cho cdy c6 nhitng diém den) trén cdy nho; Gymnosporangium
spp. trén cay thudc ho hoa hdng va cdy bach xii, vi du, G. sabinae (bénh gi sét) trén cay
16; Helminthosporium spp. (Drechslera tbng hop, cdu trac sinh sin cua nim:

Cochliobolus) trén ciy ngd, ciy ngii cbc va cdy lua; Hemileia spp., vi du, H. vastatrix
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(bénh gi sdt trén 14 clia cdy ca phé) trén cdy ca phé; Isariopsis clavispora (Cladosporium
vitis tbng hop) trén cdy nho; Macrophomina phaseolina (phaseoli tbng hop) (bénh théi
rita ré va than cdy) trén ciy diu twong va ciy bong; Microdochium (Fusarium tdng hop)
nivale (bénh mdc) trén cdy ngii cde (vi du, ciy lta mi hoic cay lua mach); Microsphaera
diffusa (ném mbc bot) trén ciy dau twong; Monilinia spp., vi du, M. laxa, M. fructicola va
M. fructigena (bénh tan ryi trén hoa va canh con, bénh muc nau) trén qua cing va cac céy
thudc ho hoa hdng khac; Mycosphaerella spp. trén cdy ngil cbe, cay chudi, qua mém va
céc loai cay than cu, nhu vi du M. graminicola (4u trung thiéu dbt: Septoria tritici, bénh
mun Septoria) trén ciy lia mi hodc M. fijiensis (bénh Sigatoka den) trén cay chuébi;
Peronospora spp. (bénh nidm méc swong & ddi troc) trén bép cai (vi du, P. brassicae), cdy
cai dau (vi du, P. parasitica), cay hanh (vi dy, P. destructor), thubc 14 (P. tabacina) va
cay dau twong (vi du, P. manshurica); Phakopsora pachyrhizi va P. meibomiae (bénh gi
sit & dau twong) trén cdy dau twong; Phialophora spp., vi du, trén cdy nho (vi dy, P.
tracheiphila va P. tetraspora) va cfy dau tuong (vi du, P. gregata: bénh théi rira than
cay); Phoma lingam (bénh thdi rira r& va than cdy) trén cdy cai du va bap cai va P. betae
(bénh théi rira ré, bénh d6m 14 va bénh ing nudce) trén cdy cu cai dudong; Phomopsis spp.
trén hoa huéng duong, cdy nho (vi du, P. viticola: bénh dbm 14) va cay dau twong (vi dy,
bénh thdi rita than cdy: P. phaseoli, cu tric sinh san cla ndm: Diaporthe phaseolorum);
Physoderma maydis (bénh d6m sim) trén cay ngd; Phytophthora spp. (bénh héo rii, bénh
théi rira 1&, 14, qua va than éﬁy) trén cac cdy khac nhau, nhu 6t cua ga va cic loai cay bau
bi (vi du, P. capsici), cdy dau tuong (vi du, P. megasperma, P. sojae tdng hop), cy khoai
tdy va cdy ca chua (vi du, P. infestans: bénh tan ryi mudn) va cac cdy 14 rong (vi du, P.
ramorum: bénh chét dot ngodt cla cay s6i); Plasmodiophora brassicae (bénh théi 1) trén
bip cai, cay cai dau, cdy cii cai va cic cay khac; Plasmopara spp., vi du, P. viticola (bénh
nidm mébc suwong & ddi troc trén cdy nho) trén cdy nho va P. halstedii trén cdy hudng
duong; Podosphaera spp. (ndm méc bot) trén cac ciy thudc ho hoa hdng, cdy hoa bia,
quéa c6 nhiéu hat va qua mém, vi du, P. leucotricha trén qua tdo; Polymyxa spp., vi du,
trén cdy ngii cdc, nhur cdy lta mach va cdy lia mi (P. graminis) va cdy cu cdi duong (P.
betae) va do d6 truyén cac bénh virut; Pseudocercosporella herpotrichoides (bénh dém
mét, cAu trac sinh san cua ndm: Tapesia yallundae) trén cdy ngi cbe, vi dy, cay lta mi

hodic cdy lua mach; Pseudoperonospora (bénh nam moc suwong & doi troc) trén cac cay
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khac nhau, vi du, P. cubensis trén cac loai cay bau bi hodc P. humili trén ciy hoa bia;
Pseudopezicula tracheiphila (bénh Itra do, 4u trung thiéu ddt: Phialophora) trén cay nho;
Puccinia spp. (bénh gi sét) trén cac cdy khac nhau, vi du, P. triticina (bénh ri nu hoac
bénh gi st trén 1), P. striiformis (bénh vin hodic bénh ri vang), P. hordei (bénh gi sit &
cay lun), P. graminis (bénh ri trén than cdy hodc bénh ri den) hodc P. recondita (bénh ri
nau hodc bénh ri trén 14) trén cdy ngii ce, nhu, vi du, cdy lua mi, cdy lia mach hodc cay
laa mach den, P. kuehnii (bénh ri cam) trén cdy mia va P. asparagi trén mang tay;
Pyrenophora (Au tring thiéu d8t: Drechslera) tritici-repentis (bénh dbém vo) trén ciy lua
mi hodic P. teres (bénh ddém vét hinh luéi) trén cdy laa mach; Pyricularia spp., vi du, P.
oryzae (cAu tric sinh san cta nim: Magnaporthe grisea, bénh kho héo trén cay lua) trén
cay lua va P. grisea trén vang co va cy ngil cbe; Pythium spp. (bénh Ging nuée) trén vang
cd, cdy lua, ciy ngd, cdy lua mi, cdy bong, cdy cai dau, cdy huéng duong, cdy dau twong,
cdy cil cai dudng, rau va céc loai cdy khac (vi du, P. ultimum hodc P. aphanidermatum);
Ramularia spp., vi du, R. collo-cygni (bénh d6m 14 Ramularia, bénh dém 14 sinh 1y) trén

cdy lua mach va R. beticola trén cy cu cai dudng; Rhizoctonia spp. trén cly bong, cdy
laa, cdy khoai tay, V?mg cd, cay ngo, cay cai dau, cy khoai tdy, cdy cu cai duong, rau va
cac loai cdy khéc, vi du, R. solani (bénh théi rira ré va than cdy) trén cdy dau tuong, R.
solani (bénh tan rui vo) trén cdy lia hodc R. cerealis (bénh tan ryi mua xuén Rhizoctonia)
trén cdy lia mi hodc cdy lua mach; Rhizopus stolonifer (bénh nidm méc den, bénh thdi
nhiin) trén qua dau tdy, cu ca rdt, bap cai, cAy nho va cdy ca chua; Rhynchosporium
secalis (vét bong) trén cdy lta mach, ciy Ita mach den va cdy lai gifta cdy lta mi va cay
laa mach den; Sarocladium oryzae va S. attenuatum (bénh thdi rira vo) trén cay lua;
Sclerotinia spp. (bénh thdi rita than cdy hodc bénh nim mbc tring) trén rau va cac cdy
trong, nhu cy cai dau, cay hudng duong (vi du, S. sclerotiorum) va cdy dau tuong (vi dy,
S. rolfsii hodc S. sclerotiorum); Septoria spp. trén cac loai cdy khac nhau, vi du, S.
glycines (bénh dbm nau) trén cdy dau tuong, S. tritici (bénh dém vét Septoria) trén cay
lua mi va S. (Stagonospora tdng hop) nodorum (bénh d6m vét Stagonospora) trén ciy
ngii cdc; Uncinula (Erysiphe tdng hop) necator (nAm mbc bot, 4u tring thiéu dbt: Oidium
tuckeri) trén cAy nho; Setospaeria spp. (bénh tan rui 13) trén cay ngd (vi du, S. furcicum,
Helminthosporium turcicum tbng hop) va vang cd; Sphacelotheca spp. (bénh than) trén

ciy ngo, (vi du, S. reiliana: bénh than & déu), cdy lta mién va cdy mia; Sphaerotheca
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fuliginea (ndm mdc bot) trén céc loai cay bau bi; Spongospora subterranea (bénh nim
vay dang bdt) trén cdy khoai tdy va do do truyén céac bénh virut; Stagonospora spp. trén
cay ngi coc, vi du, S. nodorum (bénh d6ém vét Stagonospora, cdu tric sinh san cla nim:
Leptosphaeria [Phaeosphaeria tong hop] nodorum) trén cay loa mi; Synchytrium
endobioticum trén cy khoai tdy (bénh budu cdy trén cdy khoai tay); Taphrina spp., vi du,
T. deformans (bénh xoin 14) trén cdy dao va T. pruni (bénh 16 trén cAy man) trén cdy
man; Thielaviopsis spp. (bénh théi rita r& den) trén thubc 14, qua c6 nhiéu hat, rau, cay
d4u tuong va cay bong, vi du, T. basicola (Chalara elegans tbng hop); Tilletia spp. (bénh
huc hodc bénh than c¢6 mui hoéi théi) trén cay ngili cde, nhu, vi du, T, tritici (T. caries téng
hop, wheat bunt) va T. controversa (bénh hiic cdy Iun) trén cdy lua mi; Typhula incarnata
(bénh ndm mdc dang tuyét mau xam) trén cdy lia mach hodc cay laa mi; Urocystis spp.,
vi du, U. occulta (bénh than & than cay) trén cdy lia mach den; Uromyces spp. (bénh gi
sét) trén rau, nhu dau (vi du, U. appendiculatus, U. phaseoli tbng hop) va cdy cu cai
duong (vi du, U. betae); Ustilago spp. (bénh than x6p) trén cay ngfi cbe (vi du, U. nuda
va U. avaenae), ciy ngd (vi du, U. maydis: bénh than trén cdy ng0) va cdy mia; Venturia
spp- (bénh nidm vay) trén cdy tdo (vi du, V. inaequalis) va cay 1&; va Verticillium spp.
(bénh héo ril) trén cic cdy khac nhau, nhu trai cdy va cdy trang tri, cdy nho, qua mém, rau

va cay trong, vi du, V. dahliae trén qua dau tdy, cdy cai dau, cdy khoai tdy va cy ca chua.

Céc hop chit c6 cong thirc I va cac ché phdm cua ching, theo thir tu lan luot, c6
thé dugc st dung dé cai thién strc khée clia ciy. Sang ché ciing dé cap dén phuong phap
cai thién stc khoe cia cdy bang cach xir ky cdy, vat liéu nhan gidng ctia né va/hogic noi
ma cdy dang phat trién hodic s& phét trién v6i mot lugng hiru hiéu cac hop chét c6 cong

thtre I va céc ché phém cua chung, theo thu tu 1an luot.

Thuét ngit "strc khde cta cdy" duoc hiéu 1a tinh trang cta cdy va/hodc cac san
phém ciia né ma dugc xac dinh béi mot vai chi s6, mot minh hogc két hop v6i nhau, nhu
nang sudt (vi du, sinh khéi ting va/hoic luong céc thanh phan c6 gia tri 16n ting), su
cudng trang ctia cdy (vi dy, sy ting trudng cta ciy dugc cai thi¢n va/hodc 14 xanh hon
(“hiéu tng xanh™)), chét luong ({/i du, luong hodc ché phdm ctia cdc thanh phin nhit dinh
duoc cai thién) va kha néng chiu dugc ung suét phi sinh vat va/hogc sinh vét. Cac chi s6
dugc dinh nghia trén day v& tinh trang strc khée cla cdy c6 thé phu thudc 1an nhau hodc

c6 thé xay ra nhu la két qua cua chi so kia.
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Céc hop chit c6 cong thirc I ¢6 thé c6 mat trong cac cai bién tinh thé khac nhau
ma hoat tinh sinh hoc ciia chiing ¢6 thé khac nhau. Ciing nhu vay, chung la d6i tuong clia

sang ché.

Céc hop chét c6 cong thire I dugce sit dung theo céch thong thuong hodc dudi dang
cac ché phdm bang cach xir ly ném hogc cdy, vat liéu nhan giéng cla cdy, nhu hat gidng,
dét tréng, bé mit, vat liéu hodc phong dugc bao vé khoi su tAn cdng cla ndm véi mot
luong hitu hiéu c6 tic dung diét nim cla céc chét hoat tinh. Viéc sir dung ndy c6 thé
duoc thuc hién ca trude va sau khi cdy, vat liéu nhan giéng cua cdy, nhu hat giéng, dét

trong, bé mat, vat liéu hodc phong bi nhiém nam.

Vit liéu nhan giéng cua cy co thd duge xir Iy bang cac hop chét c6 cong thic I
theo cach thong thudong hodc ché phim chira it nhit mot hop chét c6 cong thie I c6 tac

dung phong bénh hodc 14 khi hodc 1a trudc khi trdng cay hoic ciy ghép cay.

Sang ché ciing d& cap dén cac ché pham héa ndng chira chét phu tro va it nhit mét

hop chét ¢6 cong thirc I theo séng ché.

Ché phdm héa nong bao gbdm mot luong hitu hiéu c6 tac dung diét nim ciia hop
chét c6 cong thic 1. Thuét ngit “luong hitu hiéu” c6 nghia 1a Iugng ché phim hoic lugng
hop chit c6 cong thirc I ma du dé kiém soat ném c6 hai trén cdy tréng hodc bao vé vat
liéu va khong lam anh huéng dang ké dén cay dugc xir ly. Lugng ndy c6 thé thay ddi
trong mot khoang rdng va phu thudc vao nhiéu yéu t6 khac nhau, nhu loai ndm duoc
kiém soat, cay tréng hodc vét liéu duogc xtr 1y, diéu kién khi hau va hop chéit c6 cong thuce

Icu thé dugc str dung.

Céc hop chat co cong thic I, N-oxit va cac mubi cua ching c¢6 thé duoc chuyén
héa thanh cac loai ché phim hoéa nong thong thudng, vi du, dung dich, nhii twong, huyén
phu, bui, bot, bdt nhdo, hat, vat ép, nang bao, va hdn hop cua chung. Vi dy vé cac loai
ché phim 1a huyén phu (vi du, SC, OD, FS), chit c6 dic nhii twong (vi dy, EC), nhil
twong (vi du, EW, EO, ES, ME), nang bao (vi du, CS, ZC), bot nhdo, vién ngdm, bt
hoiic bui c6 thé thAm w6t (vi du, WP, SP, WS, DP, DS), vat ép (vi du, BR, TB, DT), hat
(vi du, WG, SG, GR, FG, GG, MG), céac san phém 6 tac dung trir sdu (vi dy, LN), cling

nhu cac ché phim dang gel dé xur 1y cac vat liéu nhan gidng cua ciy nhu hat gidng (vi du,

-47-



25927

GF). Cac loai ché phim nay va cac loai ché phim khac nita duoc xac dinh trong
“Catalogue of pesticide formulation types and international coding system”, Technical

Monograph No. 2, 6® Ed. May 2008, CropLife International.

Céac ché phém duoc didu ché theo cach da biét, nhu duge md ta béi Mollet and
Grubemann, Formulation technology, Wiley VCH, Weinheim, 2001; hodc Knowles, New
developments in crop protection product formulation, Agrow Reports DS243, T&F
Informa, London, 2005.

Céc chéit phu trg thich hop 1a dung mdi, chat mang 16ng, chit mang ran hoic chat
dém, chét hoat dong bé mat, chét phan tén, chét nhii tuong, chét thAm uét, chét phu tro,
chét hoa tan, chét tang thdm, chét keo coloit bao V&, chét tang dinh, chét cd dic, chét lam
/ 4m, thudc trr rép, chét hép dan, chét kich thich nudi dudng, chét tuong thich, chét diét

khuén, chét chéng dong, chét chéng tao bot, chit nhuém mau, chét dinh va chéit két dinh.

Cac dung mdi thich hgp va céc chit mang 16ng 13 nuéc va dung mdi hitu co, nhu
phén chiét dau khoang c6 diém s6i nim trong khoang tir trung binh dén cao, vi du, diu
Iita, ddu diezen; diu c6 ngudn gbc thuc vt hodc dong vat; hydrocacbon béo, vong va
thom, vi du, toluen, parafin, tetrahydronaphtalen, naphtalen dugc alkyl hoa; ruou, vi du,
etanol, propanol, butanol, rugu benzylic, xyclohexanol; glycol; DMSO; keton, vi du,
xyclohexanon; este, vi dy, lactat, carbonat, este clia axit béo, gama-butyrolacton; axit
béo; phosphonat; amin; amit, vi du, N-metylpyrolidon, dimetylamit cta axit béo; va hdn

hop cia chang.

Céc chét mang rén hodc cac chit dém thich hop 1a cac khoang thd, vi du, silicat,
gel silic, bot talc, cao lanh, d4 voi, voi, da phén, dit sét, dolomit, dat diatomit, bentonit,
canxi sulfat, magié sulfat, magié oxit; polysacarit, vi du, xenluloza, tinh bot; phén bon, vi
du, amoni sulfat, amoni phosphat, amoni nitrat, uré; cac san phém co nguén géc thuc vat,

vi du, bot ngti cde, bot vo cay, bot g5, bdt vo qua hach, va hdn hop clia chung.

Céc chét hoat dong bé mit thich hop 1a cc hop chét c6 hoat tinh bé mit, nhu céc
chét hoat dong bé mit anion, cation, khong ion va Iudng tinh, polyme khéi, chat da dién
phén, va hdn,hop cua ching. Céc chit hoat dong bé mait nay cé thé dugc st dung lam
chét nhii tuong, chét phén tan, chit hoa tan, chit thAm u6t, chét tang tham, chét keo coloit

bao vé, hodc chit phu trg. Vi du vé cac chit hoat dong bé mit duoc liét ké trong
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McCutcheon’s, Vol.1: Emulsifiers & Detergents, McCutcheon’s Directories, Glen Rock,
USA, 2008 (International Ed. hodc North American Ed.).

Céc chét hoat dong bé& mit anion thich hop 14 cac mudi kiém, kiém thd hoic amoni
clia céc sulfonat, sulfat, phosphat, carboxylat, va hén hgp ctia ching. Vi du vé céc sul-
fonat 13 alkylarylsulfonat, diphenylsulfonat, alpha-olefin sulfonat, lignin sulfonat, sul-
fonat ciia céc axit béo va dau, sulfonat ctia alkylphenol dugc etoxy hoa, sulfonat cua ar-
ylphenol duoc alkoxy hoda, sulfonat ciia naphtalen ngung tu, sulfonat cua dodexyl- va
tridexylbenzen, sulfonat cia naphtalen va alkylnaphtalen, sulfosuxinat hodc sulfosux-
inamat. Vi du v& céc sulfat 12 sulfat ciia c4c axit béo va dau, cta alkylphenol dugc etoxy
hoa, cla rugu, cla rugu dugce etoxy hda, hodc cua céc este cua axit béo. Vi du vé cac
phosphat 1a céc este ciia phosphat. Vi du vé cac carboxylat 13 alkyl carboxylat, va rugu

duoc carboxyl hda hodc alkylphenol etoxylat.

Céc chét hoat dong bé mit khong ion thich hop 1a c4c alkoxylat, cac amit cia axit
béo dugc thé boi N, amin oxit, este, cac chét hoat dong bé mit chira duong, cac chét hoat
dong bé mit polyme, va hdn hgp cua chung. Vi du vé cac alkoxylat 13 cac hop chét nhu
rugu, alkylphenol, amin, amit, arylphenol, axit béo hodc este clia axit béo ma dugc
alkoxy hoa véi tir 1 dén 50 dwong lugng. Etylen oxit va/hodc propylen oxit c6 thé dugc
sir dung dé alkoxy hoa, t5t hon 14 etylen oxit. Vi du vé cac amit ciia axit béo dugc thé boi
N 1a céc gluxamit clia axit béo hodc alkanolamit cua axit béo. Vi du vé céc este 1a cac
este cua axit béo, glyxerol este hodc monoglyxerit. Vi du vé céc chét hoat dong bé mit
chira dudng 1a sorbitan, sorbitan dugc etoxy hoda, este clia sucroza va glucoza hodc al-
kylpolyglucosit. Vi du v& céc chit hoat dong bé mit polyme 1a home- hodc copolyme cua

vinylpyrolidon, rugu vinylic, hodc vinylaxetat.

Céc chét hoat dong bé mit cation thich hop 13 cac chét hoat dong bé mit bac bdn,
vi du, cac hop chit amoni bac bdn c6 mot hoidc hai géc ky nudc, hodc céc mudi cia cac
amin bic nhét mach dai. Cac chét hoat dong b& mit ludng tinh thich hop la cac alkylbe-
tain va céc imidazolin. Cac polyme khdi thich hop 1a cac polyme khdi thuoc loai A-B
hodc A-B-A bao gdém cac khéi polyetylen oxit va polypropylen oxit, hodc thugc loai A-
B-C bao gbm alkanol, polyetylen oxit va polypropylen oxit. Cac chét da dién phan thich

hop 14 cac da axit hodc da bazo. Vi du vé cac da axit 1a cdc muoi kiem cia axit polyacryl-
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ic hoic cac polyme 15 t6 ong ctia da axit. Vi du vé cac da bazo 1a cac polyvinylamin hodc

polyetylenamin.

Céc chét phu tro thich hop 1a céc hop chit, ma ban than ching c6 it hodc thdm chi
khong c6 hoat tinh diét loai gy hai, va cai thién dédc tinh sinh hoc cta hop chét c6 cong
thac I. Vi du la cac chét hoat dong bé mit, dau khoéng hodc dau thuc vat, va cac chét phu
tro khac. Céac vi du khac dugc liét ké trong Knowles, Adjuvants and additives, Agrow

Reports DS256, T&F Informa UK, 2006, chapter 5.

Cac chit cd dic thich hop 13 cac polysacarit (vi duy, gom xanthan,
carboxymetylxenluloza), dAt sét vo co (duge cai bién hitu co hodc khdng duge cai bién),
polycarboxylat, va silicat.

Céc chét diét khuén thich hop 13 cac dén xuét ciia bronopol va isothiazolinon nhu

alkylisothiazolinon va benzisothiazolinon.
Céc chit chéng dong thich hop 1a etylen glycol, propylen glycol, uré va glyxerin.
Céc chit chdng tao bot thich hop 1a silicon, rwgu mach dai, va mudi cta axit béo.

Cac chit nhudm mau thich hop (vi du, nhudém dd, xanh da troi, hodc xanh 14 cdy)
1a c4c chit mau c6 do hoa tan trong nude thap va cic chat nhudm tan trong nudce. Vi duy la
cac chit nhudém mau vo co (vi dy, sit oxit, titan oxit, sat hexaxyanoferat) va cdc chat

nhudm mau hitu co (vi du, cac chat nhu¢m mau alizarin-, azo- va phtaloxyanin).

Cac chit dinh hodc cac chit két dinh thich hgp 1a polyvinylpyrolidon,
polyvinylaxetat, regu polyvinyl, polyacrylat, sap sinh hoc hodc tong hop, va xenluloza

ete.
Vi du vé céc loai ché phém va cach diéu ché chung la:
i)  Chét cb dic tan trong nude (SL, LS)

Tir 10 dén 60% trong luong hop chit ¢6 cong thirc I, va tir 5 dén 15% trong lugng
cht thAm w6t (vi du, rugu alkoxylat) duge hoa tan trong nudc va/hodc trong dung moi
tan trong nuéc (vi dy, rugu) 1én téi 100% trong luong. Hoat chit hoa tan khi pha lodng
v&i nude.

ii) Chét cb dac c6 thé phan tan (DC)
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Tix 5 dén 25% trong lwong hop chét c6 cong thire I, va tir 1 dén 10% trong luong
chit phan tan (vi du, polyvinylpyrolidon) dugc hoa tan trong dung méi hitu co (vi du,

xyclohexanon) 1én t&i 100% trong luong. Pha lodng voi nuGe tao ra thé phan tan.
iii) Chét cb dic nhii trong (EC)

Tir 15 dén 70% trong lugng hop chit c6 cong thirc I, va tir 5 dén 10% trong luong
chit nhii twong (vi du, canxi dodexylbenzensulfonat va etoxylat dau thiu diu) duoc hoa
tan trong dung moi hitu co khong hoa tan trong nudce (vi du, hydrocacbon thom) 1€n t6i

100% trong luong. Pha lodng v6i nudce tao ra thé nhil twong.
iv) Thé nhii twong (EW, EO, ES)

Tir 5 d&én 40% trong lugng hop chét c6 cong thic I, va tir 1 dén 10% trong luong
chét nhil twong (vi du, canxi dodexylbenzensulfonat va etoxylat diu thdu dau) duoc hoa
tan trong 20 dén 40% trong lugng dung mdi hitu co khong hoa tan trong nuée (vi du,
hydrocacbon thom). Hon hgp nay dugc dwa vao nude 1én téi 100% trong luong bang
may tao nhil trong va tao thanh nhil tuong dbng nhéit. Pha lodng véi nuée tao ra thé nhii

tuong.
v)  Huyén phu (SC, OD, FS)

Trong may nghién bi dugc khudy, tir 20 dén 60% trong lwong hop chét c6 cong
thae 1 duoc nghién c6 bd sung tir 2 dén 10% trong lwong chit phan tan va chét thAm uét
(vi du, natri lignosulfonat va rugu etoxylat), tir 0,1 dén 2% trong lugng chét cd dic (vi
du, gém xanthan) va nuédc 1én tdi 100% trong luong dé tao ra thé huyén phu cua hoat chét
min. Pha loadng véi nudc tao ra thé huyén phu 4n dinh cua hoat chat. Péi véi ché phém

loai FS, 1én t6i 40% trong lugng chét két dinh (vi du, rugu polyvinyl) dugce bd sung vao.
vi) Hat phan tan trong nugc va hat hoa tan trong nuéc (WG, SG)

Tir 50 dén 80% trong lugng hop chit c6 cong thirc I duge nghién min ¢ bd sung
thém chét phan tan va chét thAm w6t (vi duy, natri lignosulfonat va rugu etoxylat) 1én t6i
100% trong lugng va dugc diéu ché thanh hat phan tén trong nudc va hat hoa tan trong
nudce bing cac thiét bi ky thuat (vi du, ép dun, thap phun, tang soi). Pha loang v6i nudce

tao ra thé phén tan 4n dinh hodc dung dich ctia hoat chét.
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vii) BOt phan tan trong nude va bdt hoa tan trong nuéc (WP, SP, WS)

T 50 dén 80% trong luong hop chét c6 cong thirc I duge nghién trong may
nghién roto-stato c6 bd sung thém tir 1 dén 5% trong luong chét phan tan (vi dy, natri
lignosulfonat), tir 1 dén 3% trong lugng chét thAm w6t (vi du, rugu etoxylat) hodc chat
mang ran (vi du, silicagel) 1én t6i 100% trong lugng. Pha loang v6i nude tao ra thé phan

tan &n dinh hodc dung dich cta hoat chét.
viii) Gel (GW, GF)

Trong may nghién bi dugc khudy, tir 5 dén 25% trong lugng hop chét c6 cong
thire I duge nghién c6 bd sung tir 3 dén 10% trong lugng chat phan tin (vi dy, natri
lignosulfonat), tir 1 dén 5% trong luong chit ¢d dic (vi du, carboxymetylxenluloza) va
nudce 1én t6i 100% trong lwong dé tao ra huyén phu min cta hoat chét. Pha lodng véi

nuée tao ra huyén phii én dinh ctia hoat chit.
iv)  Vinhi tuong (ME)

Tu 5 dé}p 20% trong lugng hop chét c¢6 cong thire I dugc bd sung vao tir 5 dén
30% trong lugng hdn hop dung méi hitu co (vi du, dimetylamit ciia axit béo va
xyclohexanon), tir 10 dén 25% trong lugng hdn hop chét hoat dong bé mat (vi dy, ruou
etoxylat va arylphenol etoxylat), va nudc Ién téi 100%. Hon hop nay duge khudy trong 1

gidr dé ty dong tao ra vi nhil twong dn dinh vé nhiét dong.
iv) Vinang (CS)

Pha ddu chura tir 5 dén 50% trong lugng hop chit ¢ cong thirc I, tir 0 dén 40%
trong luong dung moi hitu co hoa tan trong nude (vi du, hydrocacbon thom), tir 2 dén
15% trong lugng monome acrylic (vi dy, metylmetacrylat, axit metacrylic va di- hodc
triacrylat) dugc phdn tan vao dung dich nudc cia chit keo coloit bao vé (vi du, ruou
polyvinyl). Su polyme hoa gbc duoc bit diu boi chit khoi mao gbc dan dén su tao thanh
cuia cic vi nang poly(meth)acrylat. Theo mét cach khac, pha dAu chira tir 5 dén 50% trong
lugng hop chit ¢é cong thirc I theo sang ché, tir 0 dén 40% trong lugng dung mdi hitu co
hoa tan trong nuéc (vi du, hydrocacbon thom), va monome isoxyanat (vi du,
diphenylmeten-4,4’-diisoxyanatae) dugc phéan tin vao dung dich nudce cua chét keo coloit

bao vé (vi du, ruou polyvinyl). Viéc bd sung polyamin (vi du, hexametylendiamin) dan
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dén su tao thanh ciia cac vi nang polyuré. C4c monome chiém tir 1 dén 10% trong lugng.

% trong luong d& cap t6i toan bd ché phdm CS.
ix) Bot ric bui (DP, DS)

Tir 1 dén 10% trong lugng hop chét c6 cong thic I duge nghién min va dugc tron

k§ v6i chit mang ran 1én t6i 100% trong lugng (vi dy, cao lanh dugce nghién min).
x) Hat (GR, FG)

Tir 0,5 dén 30% trong lwong hop chat c6 cong thirc I duge nghién va duoc két hop
v6i chit mang ran (vi du, silicat) 1én t6i 100% trong lugng. Su nghién hat dat dugc bang

cach ép dun, sdy phun hoic ting sdi.
xi) Chét I6ng c6 thé tich cuc thép (UL)

Tir 1 dén 50% trong luong hop chét c6 cong thic I dugce hoa tan trong dung mdi

hitu co 1én t6i 100% trong luong (vi du, hydrocacbon thom).

Céc loai ché phim tir i) dén xi) c6 thé thy ¥ chira thém cic chét phu tro, nhu tir 0,1
dén 1% trong luong chét diét khudn, tir 5 dén 15% trong luong chét chéng dong, tir 0,1

dén 1% trong lugng chét chéng tao bot, va tir 0,1 dén 1% trong luong chit nhuém mau.

Néi chung, céc ché phdm héa nong chira tir 0,01 dén 95%, tét hon 1a tir 0,1 dén
90%, va cu thé 1a tir 0,5 dén 75% trong luong hoat chét. Céc hoat chit duoc sit dung véi
dd tinh khiét ndm trong khoang tir 90% dén 100%, tbt hon 1a ndm trong khoang tir 95%
dén 100% (theo phd NMR).

Dung dich dé xi Iy hat gibng (LS), Huyén phti nhii trong (SE), chét o diic co thé
chay ra (FS), bot dé xir ly kho (DS), bot ¢o thé phén tan trong nudc dé xtr Iy & dang
huyén phtt (WS), bot hoa tan trong nudc (SS), nhii twong (ES), chét cd dic nhii tuong
(EC) va gel (GF) thudng duge sit dung cho muc dich xtt 1y cdc vat liéu nhan gidng cla
cay, cu thé 13 hat gibng. Cac ché phidm dang dugc @& cap dén tao ra, sau khi pha loang tur
hai dén muoi lan, néng d6 cua hoat chit ndm trong khoang tir 0,01 dén 60% trong luong,
tdt hon 1a nim trong khoang tr 0,1 dén 40%, trong cac ché pham ding ngay. C6 thé sir
dung trude hodc trong khi gieo hat. Phuwong phap st dung hop chét c6 cong thic I va céc

ché phim ctia chung, theo thir tw 14n luot, trén vt liéu nhan gidng cla cay, dic bt 1a hat
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giéng bao gém phuong phéap bao, phu, tao vién, rc bui, tAm va cay vat liéu nhan giéng.
Tét hon 13, hop chét ¢6 cong thirc I hodc céc ché phim ciia chiing, theo thir tu 1an luot,
duoc st dung trén vat liéu nhan gibng ciia cdy bang phuong phap sao cho khong 1am nay

mam, vi dy, bing cich bao, tao vién, phu va rdc bui hat gidong.

Khi dugc st dung dé bao vé cdy, lugng hoat chat dugc st dung, phu thudc vao
loai tic dung mong mubn, nim trong khoang tir 0,001 dén 2kg/ha, tét hon 14 nim trong
khoang tir 0,005 dén 2kg/ha, t5t hon nita 13 ndm trong khoang tir 0,05 dén 0,9kg/ha, va cu
thé 1a ndm trong khoang tir 0,1 dén 0,75kg/ha.

Khi xir ly vat li¢u nhan gidng cua ciy nhu hat gibng, vi dy, bang cich ric bui, pha
hodc tAm hat gidng, n6i chung la can luong hoat chét nidm trong khoang tir 0,1 dén
1000g, t6t hon 1a ndm trong khoang tir 1 dén 1000g, t6t hon nita 12 nim trong khoang tir
1 dén 100g va tdt nhéit 12 ndm trong khoang tlr 5 dén 100g/100kg vat liéu nhan gidng cua
cay (tdt hon 1 hat gidng).

Khi duoc st dung dé bao vé vat liéu hodc san phém dugce bao quan, lugng hoat
chit duoc s dung phu thudc vao loai bé mit dugc st dung va tdc dung mong mudn.
Luong thuong dugce st dung dé bao vé vat liéu nam trong khoang tr 0,001g dén 2kg, tdt

hon nita 12 nim trong khoang tr 0,005g dén 1kg hoat chat/m? vat liéu dugc xu ly.

Cac loa{ dAu, chét thAm wét, ta duge, phan bon, hodc chét dinh dudng vi lugng, va
cac chat diét loai gdy hai khac (vi du, thudc diét co, thudc trir sau, thudc diét nim, chét
didu chinh ting trudng, chét an toan) c6 thé dugc bd sung vao hoat chit hodc cac ché
phdm chtra ching nhu 1a hdn hop trdn so hodc, néu thich hop khong cho dén khi ngay
trude khi sir dung (trdn thung). Céac chét nay c6 thé dugc tron véi cac ché pham theo séng
ché véi ty 18 trong lugng nam trong khoang tr 1:100 dén 100:1, t6t hon 1a nim trong

khoang tir 1:10 dén 10:1.

Thong thudng, nguoi sit dung dung ché pham theo sang ché tir thiét bi dinh lidu
truée, binh phun, bé phun, hogc hé théng tudi nuéc. Thong thuong, ché phdm hoa nong
duoc tao thanh tir nuéde, chit dém, va/hodc céc chét phu trg khic véi ndng o sir dung
mong mudn va do d6 thu dugc chét 1ong dé phun ding ngay hodc ché phdm hoa nong
theo sang ché. Thong thudmg, tir 20 dén 20001, t6t hon 1a tir 50 dén 4001 chat long de
phun dung ngay/ha d4t hiru ich trong néng nghiép duoc st dung.
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Theo mdt phuong an, céc thanh phéan riéng 1é cla ché pham theo sang ché nhur céc
phén cua kit hodc cac phin cta hén hgp gébm hai thanh phén hoic ba thanh phén c6 thé
dugc trdn boi nguodi st dung trong bé phun va céac chét phu trg khac ¢ thé duoc bd sung

vao, néu thich hop.

Tron cac hop chét c¢6 cong thire I hodc cac ché phidm chira ching duéi dang st
dung nhu céc thuoc diét nim véi cac thude diét ndm khac dan dén nhiéu trrong hop mé
rong pho hoat tinh diét nidm hodc ngin chin sy phat trién khang thudc diét nidm. Hon nita,

trong nhiéu trudng hop, thu dugce tac dung hiép dong.

Danh sach céc hoat chét sau ddy, ma cling véi chiing, céc hop chét c6 cong thirc I
c6 thé duoc st dung, nhim dé minh hoa c4c cach két hop c6 thé nhung khong gidi han

chung:
A) Chét trc ché ho hép

- Chét Gc ché cta phtic hé III tai vi tri Qo (vi du, strobilurin): azoxystrobin,
coumetoxystrobin, coumoxystrobin, dimoxystrobin, enestroburin, fenaminstrobin,
fenoxystrobin/flufenoxystrobin,  fluoxastrobin, kresoxim-metyl, metominostrobin,
orysastrobin,  picoxystrobin,  pyraclostrobin,  pyrametostrobin, pyraoxystrobin,
trifloxystrobin, este metyl cia axit 2-[2-(2,5-dimetyl-phenoxymetyl)-phenyl]-3-metoxy-
acrylic  va 2-(2-(3-(2,6-diclophenyl)-1-metyl-alylideneaminooxymetyl)-phenyl)-2-
metoxyimino-N-metyl-axetamit, pyribenc'arb, triclopyricarb/clodincarb, famoxadon,

fenamidon;

- chét tc ché cua phttc hé I tai vi tri Qi Xyazofamit, amisulbrom, [(3S,6S,7R,8R)-8-
benzyl-3-[(3-axetoxy-4-metoxy-pyridin-2-carbonyl)amino]-6-metyl-4,9-dioxo-1,5 -di-
oxonan-7-yl] ~ 2-metylpropanoat, [(3S,6S,7R,8R)-8-benzyl-3-[[3-(axetoxymetoxy)-4-
metoxy-pyridin-2-carbonyl]amino]-6-metyl-4,9-dioxo-1,5-dioxonan-7-yl]
2-metylpropanoat, [(3S,6S,7R,8R)-8-benzyl-3-[(3-isobutoxycarbonyloxy-4-metoxy-pyri-
din-2-carbonyl)amino]-6-metyl-4,9-dioxo-1,5-dioxonan-7-yl] 2-metylpropanoat,
[(3S,6S,7R,8R)-8-benzyl-3-[[3-(1,3-benzodioxol-5 -ylmetoxy)-4-metoxy-pyridin-2-
carbonyl]amino]-6-metyl-4,9-dioxo-1,5-dioxonan-7-yl] 2-metylpropanoat;

(3S,6S,7R,8R)-3-[[(3-hydroxy-4-metoxy-2-pyridinyl)carbonyl] amino]-6-metyl-4,9-
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diox0-8-(phenylmetyl)- 1,5-dioxonan-7-yl 2-metylpropanoat;

- chit Gc ché cua phitc hé II (vi dy, carboxamit): benodanil, bixafen, boscalit,
carboxin, fenfuram, fluopyram, flutolanil, fluxapyroxat, furametpyr, isopyrazam,
mepronil, oxycarboxin, penflufen, penthiopyrat, sedaxan, tecloftalam, thifluzamit,
N-(4'-triflometylthiobiphenyl-2-yl)-3-diflometyl-1-metyl- 1H-pyrazol-4-carboxamit,
N-(2-(1,3,3-trimetyl-butyl)-phenyl)-1,3-dimetyl-5-flo-1H-pyrazol-4-carboxamit,
N-[9-(diclometylen)-1,2,3,4-tetrahydro-1,4-metanonaphtalen-5-yl]-3-(diflometyl)-1-
metyl-1H-pyrazol-4-carboxamit, 3-(diflometyl)-1-metyl-N-(1,1,3-trimetylindan-4-
yl)pyrazol-4-carboxamit, 3-(triflometyl)-1-metyl-N-(1, 1,3-trimetylindan-4-yl)pyrazol-4-
carboxamit, 1,3-dimetyl-N-(1,1,3-trimetylindan-4-yl)pyrazol-4-carboxamit,
3-(triflometh-y1)-1,5-dimetyl-N-(1,1,3-trimetylindan-4-yl)pyrazol-4-carboxamit,
3-(diflo-metyl)-1,5-dimetyl-N-(1,1,3-trimetylindan-4-yl)pyrazol-4-carboxamit,

1,3,5 -tri-1-nety1-N-( 1,1,3-trimetylindan-4-yl)pyrazol-4-carboxamit;

- cac chét e ché ho hip khac (vi du, phuc chét I, chat khong cip d6i): diflumetorim,
(5,8-diﬂoquinazolin-4-y1)-{2-[2-ﬂo-4-(4-triﬂometylpyridin-2-yloxy)-phenyl]-etyl}-amin;
cac din xuit cia nitrophenyl: binapacryl, dinobuton, dinocap, fluazinam; ferimzon; cac
hop chét hitu co kim loai: mudi fentin, nhu fentin-axetat, fentin clorua hodc fentin

hydroxit; ametoctradin; va silthiofam;
B) Chituc ché tdng hop sinh hoc sterol (cac thudc diét ndm SBI)

- Chét ttc ché demetylaza C14 (céc thudc diét nAm DMI): triazol: azaconazol,
bitertanol, bromuconazol, xyproconazol, difenoconazol, diniconazol, diniconazol-M,
epoxiconazol, fenbuconazol, fluquinconazol, flusilazol, flutriafol, hexaconazol,
imibenconazol, ipconazol, metconazol, myclobutanil, oxpoconazol, paclobutrazol,
penconazol, propiconazol, prothioconazol, simeconazol, tebuconazol, tetraconazol,
triadimefon, triadimenol, triticonazol, uniconazol, -[rel-(25;3R)-3-(2-clophenyl)-2-(2,4-
diflophenyl)-oxiranylmetyl]-5-thioxyanato-1H-[1,2,4]triazol, 2-[rel-(2S;3R)-3-(2-
clophenyl)-2-(2,4-diﬂophenyl)-oxiranylmetyl]-2H-[1,2,4]triazol-3-thiol; imidazol:
imazalil, pefurazoat, procloraz, triflumizol; pyrimidin, pyridin va piperazin: fenarimol,

nuarimol, pyrifenox, triforin;

- Chit wc ché deltald-reductaza: aldimorph, dodemorph, dodemorph-axetat,
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fenpropimorph, tridemorph, fenpropidin, piperalin, spiroxamin;
- Chét trc ché cua 3-keto reductaza: fenhexamit;
C) Chét trc ché tbng hop ctia axit nucleic

- phenylamit hodc céac thudc diét nAm cta axit amin axyl: benalaxyl, benalaxyl-M,

kiralaxyl, metalaxyl, metalaxyl-M (mefenoxam), ofurace, oxadixyl;

- cac chét e ché khac: hymexazol, octhilinon, axit oxolinic, bupirimat, 5-floxytosin,

5-flo-2-(p-tolylmetoxy)pyrimidin-4-amin, 5-flo-2-(4-flophenylmetoxy)pyrimidin-4-amin;
D) Chiét tc ché phan chia té bao va xytoskeleton

- chit @c ché tubulin, nhu benzimidazol, thiophanat: benomyl, carbendazim,
fuberidazol, thiabendazol, thiophanat-metyl; triazolopyrimidin: 5-clo-7-(4-metyl-
piperidin-1-y1)-6-(2,4,6-triflophenyl)-[1,2,4]triazolo[ 1,5-a]pyrimidin

- cac chit tc ché phan chia t€ bao khac: dietofencarb, etaboxam, penxycuron,

fluopicolit, zoxamit, metrafenon, pyriofenon;
E) Chét trc ché clia axit amin va tdng hop protein

- chit ¢ ché tdng hop methionin (anilino-pyrimidin): xyprodinil, mepanipyrim,

pyrimethanil;

- chit wGc ché téng hop protein: blastixidin-S, kasugamyxin, kasugamyxin
hydroclorua-hydrat, mildiomyxin, streptomyxin, oxytetraxyclin, polyoxin, validamyxin

A;
F)  Chét trc ché tai nap tin hiéu

- MAP / chét (tc ché histidin kinaza: floimit, iprodion, proxymidon, vinclozolin,

fenpiclonil, fludioxonil;
- chét e ché protein G: quinoxyfen;
G) Chét trc ché tong hop lipit va mang

- Chat c ché tdng hop phospholipit: edifenphos, iprobenfos, pyrazophos,

isoprothiolan;
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- Peroxy hoa lipit: dicloran, quintozen, tecnazen, tolclofos-metyl, biphenyl, cloneb,

etridiazol;

- tdng hop sinh hoc phospholipit va két tha thanh t& bao: dimetomorph, flumorph,
mandipropamit, pyrimorph, benthiavalicarb, iprovalicarb, valifenalat va este cia axit N-
(1-(1-(4-xyano-phenyl)etansulfonyl)-but-2-yl) carbamic-(4-flophenyl);

- c4c hop chit anh huéng dén d6 thAm mang té bao va cac axit béo: propamocarb,
propamocarb-hydroclorit;

- céc chat uc ché hydrolaza amit cla axit béo: 1-[4-[4-[5-(2,6-diflophenyl)-4,5-
dihydro-3-isoxazolyl]-2-thiazolyl]-1-piperidinyl]-2-[5-metyl-3-(triflomety])-1H-pyrazol-
1-yl]etanon;

H) Céc chét tic ché ¢c6 tac dung & nhiéu vi tri

- c4c hoat chit vd co: hdn hop Bordeaux, ddng axetat, dong hydroxit, ddng
oxyclorua, ddng bazo sulfat, luu huynh;

- thio- va dithiocarbamat: ferbam, mancozeb, maneb, metam, metiram, propineb,

thiram, zineb, ziram;

- cac hop chét clo hitu co (vi du, phtalimit, sulfamit, clonitril): anilazin, clothalonil,
captafol, captan, folpet, diclofluanit, diclophen, flusulfamit, hexaclobenzen,
pentaclophenol va céc mudi ctia né, phtalit, tolylfluanit, N-(4-clo-2-nitro-phenyl)-N-etyl-

4-metyl-benzensulfonamit;

- guanidin va céc hop chat khac: guanidin, dodin, bazo khong chira dodin, guazatin,
guazatin-axetat, iminoctadin, iminoctadin-triaxetat, iminoctadin-tris(albesilat), dithianon,

2,6-dimetyl- 1H,5H-[1,4]dithiino[2,3-¢c:5,6-c'ldipyrol-1,3,5,7(2H,6H)-tetraon;
) Cac chét trc ché tong hop thanh té bao

- céc chét wre ché tdng hop glucan: validamyxin, polyoxin B; cdc chét tc ché tbng

hop melanin: pyroquilon, trixyclazol, carpropamit, dixyclomet, fenoxanil;
J)  Téac nhan gdy cam Ung bdo vé cly

- axibenzolar-S-metyl, probenazol, isotianil, tiadinil, prohexadion-canxi; phosphonat:
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fosetyl, fosetyl-nhdm, axit phosphoro va cac mudi ctia né;
K) Téc dung chwa biét

- bronopol, chinomethionat, xyflufenamit, xymoxanil, dazomet, debacarb, diclo-
mezin, difenzoquat, difenzoquat-metylsulfat, diphenylamin, fenpyrazamin, flumetover,
flusulfamit, flutianil, methasulfocarb, nitrapyrin, nitrothal-isopropyl, oxin-déng,
proquinazit, tebufloquin, tecloftalam, triazoxit, 2-butoxy-6-iodo-3-propylchromen-4-on,
N-(xyclopropylmetoxyimino-(6-diflo-metoxy-2,3-diflo-phenyl)-metyl)-2-phenyl
axetamit, N'-(4-(4-clo-3-triflometyl-phenoxy)-2,5-dimetyl-phenyl)-N-etyl-N-metyl
formamidin, N'-(4-(4-flo-3-triflometyl-phenoxy)-2,5-dimetyl-phenyl)-N-etyl-N-metyl
formamidin, N'-(2-metyl-5-triflometyl-4-(3-trimetylsilanyl-propoxy)-phenyl)-N-etyl-N-
metyl formamidin, N'-(5-diflometyl-2-metyl-4-(3-trimetylsilanyl-propoxy)-phenyl)-N-
etyl-N-metyl formamidin, axit 2-{1-[2-(5-metyl-3-triflometyl-pyrazol-1-yl)-axetyl]-
piperidin-4-yl}-thiazol-4-carboxylic metyl-(1,2,3,4-tetrahydro-naphtalen-1-yl)-amit, axit
2-{1-[2-(5-metyl-3-triflometyl-pyrazol-1-yl)-axetyl] -piperidin-4-yl}-thiazol-4-carboxylic
metyl-(R)-1,2,3,4-tetrahydro-naphtalen-1-yl-amit, " 1-[4-[4-[5-(2,6-diflophenyl)-4,5-
dihydro-3-isoxazolyl]-2-thiazolyl]-1-piperidinyl]-2-[ 5-metyl-3-(triflometyl)- 1H-pyrazol-
1-yl]etanon, este cua axit metoxy-axetic
6-tert-butyl-8-flo-2,3-dimetyl-quinolin-4-yl, ~ N-Metyl-2-{1-[(5-metyl-3-triflometyl-1H-
pyrazol-1-yl)-axetyl]-piperidin-4-y1}-N-[(1R)-1,2,3,4-tetrahydronaphtalen-1-yl] -4-thi-
azolcarboxamit, 3-[5-(4-metylphenyl)-2,3-dimetyl-isoxazolidin-3-yl]-pyridin, 3-[5-(4-
clo-phenyl)-2,3-dimetyl-isoxazolidin-3-yl]-pyridin (pyrisoxazol), amit cua axit N-(6-
metoxy-pyridin-3-yl) xyclopropancarboxylic, 5-clo-1-(4,6-dimetoxy-pyrimidin-2-y1)-2-
metyl-1H-benzoimidazol, 2-(4-clo-phenyl)-N-[4-(3,4-dimetoxy-phenyl)-isoxazol-5 -yl]-2-

prop-2-ynyloxy-axetamit;

L) Cac chét kiém soat sinh hoc c6 tac dung chéng nim, céc chét hoat hoa sinh hoc &
ciy: Ampelomyces quisqualis (vi du, AQ 10® cta Intrachem Bio GmbH & Co. KG,
Germany), Aspergillus flavus (vi du, AFLAGUARD® cua Syngenta, CH), Aureobasidium
pullulans (vi du, BOTECTOR® cua bio-ferm GmbH, Germany), Bacillus pumilus (vi du,
NRRL Accession No. B-30087 in SONATA® va BALLAD® Plus ctia AgraQuest Inc.,
USA), Bacillus subtilis (vi du, isolate NRRL-Nr. B-21661 in RHAPSODY®,
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SERENADE® MAX va SERENADE® ASO cua AgraQuest Inc., USA), Bacillus subtilis
var. amyloliquefaciens FZB24 (vi duy, TAEGRO® cua Novozyme Biologicals, Inc.,
USA), Candida oleophila 1-82 (vi du, ASPIRE® cia Ecogen Inc., USA), Candida
saitoana (vi du, BIOCURE® (trong hdn hop véi lysozym) va BIOCOAT® cta Micro Flo
Company, USA (BASF SE) va Arysta), Chitosan (vi du, ARMOUR-ZEN cua BotriZen
Ltd., NZ), Clonostachys rosea f. catenulata, cing duoc goi 1a Gliocladium catenulatum
(vi du, isolate J1446: PRESTOP® cta Verdera, Finland), Coniothyrium minitans (vi du,
CONTANS® cua Prophyta, Germany), Cryphonectria parasitica (vi du, Endothia
parasitica cia CNICM, France), Cryptococcus albidus (vi du, YIELD PLUS® cua
Anchor Bio-Technologies, South Africa), Fusarium oxysporum (vi du, BIOFOX® cua
S.ILA.P.A., Italy, FUSACLEAN® cta Natural Plant Protection, France), Metschnikowia
Sfructicola (vi du, SHEMER® cua Agrogreen, Israel), Microdochium dimerum (vi du,
ANTIBOT® cta Agrauxine, France), Phlebiopsis gigantea (vi du, ROTSOP® clia
Verdera, Finland), Pseudozyma flocculosa (vi du, SPORODEX® cuia Plant Products Co.
Ltd., Canada), Pythium oligandrum DV74 (vi du, POLYVERSUM® ctia Remeslo SSRO,
Biopreparaty, Czech Rep.), Reynoutria sachlinensis (vi du, REGALIA® cua Marrone
Biolnnovations, USA), Talaromyces flavus V117b (vi duy, PROTUS® ctia Prophyta,
Germany), Trichoderma asperellum SKT-1 (vi du, ECO-HOPE® cua Kumiai Chemical
Industry Co., Ltd., Japan), T. atroviride LC52 (vi du, SENTINEL® cua Agrimm
Technologies Ltd, NZ), T. harzianum T-22 (vi du, PLANTSHIELD® cta Firma
BioWorks Inc., USA), T. harzianum TH 35 (vi du, ROOT PRO® ctia Mycontrol Ltd.,
Istael), T. harzianum T-39 (vi du, TRICHODEX® va TRICHODERMA 2000® ctia
Mycontrol Ltd., Israel va Makhteshim Ltd., Israel), T. harzianum va T. viride (vi du,
TRICHOPEL ctia Agrimm Technologies Ltd, NZ), T. harzianum 1CC012 va T. viride
ICCO080 (vi du, REMEDIER® WP cua Isagro Ricerca, Italy), 7. polysporum va T.
harzianum (vi du, BINAB® ciia BINAB Bio-Innovation AB, Sweden), T stromaticum (vi
du, TRICOVAB® ctia C.E.P.L.A.C., Brazil), T. virens GL-21 (vi dy, SOILGARD® cta
Certis LLC, USA), T. viride (vi du, TRIECO® cua Ecosense Labs. (India) Pvt. Ltd.,
Indien, BIO-CURE® F ctia T. Stanes & Co. Ltd., Indien), T. viride TV1 (vi du, T. viride
TV1 caa Agribiotec stl, Italy), Ulocladium oudemansii HRU3 (vi du, BOTRY-ZEN® cua
Botry-Zen Ltd, NZ);
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M) Céc chét diéu chinh ting truéng

axit absxisic, amidoclo, anxymidol, 6-benzylaminopurin, brassinolit, butralin, clomequat
(clomequat clorua), colin clorua, xyclanilit, daminozit, dikegulac, dimethipin, 2,6-
dimetylpuridin, etephon, flumetralin, flurprimidol, fluthiaxet, forclofenuron, axit
giberelic, inabenfit, axit indol-3-axetic, hydrazit maleic, mefluidit, mepiquat (mepiquat
clorua), axit naphtalenaxetic, N-6-benzyladenin, paclobutrazol, prohexadion
(prohexadion-canxi), prohydrojasmon, thidiazuron, triapenthenol, tributyl

phosphorotrithioat, axit 2,3,5-tri-iodobenzoic, trinexapac-etyl va uniconazol;
N) Thudc diét c¢é

- axetamit: axetoclo, alaclo, butaclo, dimetaclo, dimetenamit, flufenaxet, mefenaxet,
metolaclo, metazaclo, napropamit, naproanilit, pethoxamit, pretilaclo, propaclo,

thenylclo;
- cac dan xuét cua axit amin: bilanafos, glyphosat, glufosinat, sulfosat;

- aryloxyphenoxypropionat: clodinafop, xyhalofop-butyl, fenoxaprop, fluazifop,
haloxyfop, metamifop, propaquizafop, quizalofop, quizalofop-P-tefuryl;

- Bipyridyl: diquat, paraquat;

- (thio)carbamat: asulam, butylat, carbetamit, desmedipham, dimepiperat, eptam
(EPTC), esprocarb, molinat, orbencarb, phenmedipham, prosulfocarb, pyributicarb,

thiobencarb, trialat;

- xyclohexandion: butroxydim, clethodim, xycloxydim, profoxydim, setoxydim,

tepraloxydim, tralkoxydim;

- dinitroanilin: benfluralin, ethalfluralin, oryzalin, pendimethalin, prodiamin,

trifluralin;

- ete diphenyl: axiflofen, aclonifen, bifenox, diclofop, etoxyfen, fomesafen, lactofen,

oxyflofen;
- hydroxybenzonitril: bomoxynil, diclobenil, ioxynil;

- imidazolinon: imazamethabenz, imazamox, imazapic, imazapyr, imazaquin,

imazethapyr;
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- axit axetic phenoxy: clomeprop, axit 2,4-diclophenoxyaxetic (2,4-D), 2,4-DB,
dicloprop, MCPA, MCPA-thioetyl, MCPB, Mecoprop;

- pyrazin: cloidazon, flufenpyr-etyl, fluthiaxet, norflurazon, pyridat;

- pyridin: aminopyralit, clopyralit, diflufenican, dithiopyr, fluridon, fluroxypyr,

picloram, picolinafen, thiazopyr;

- sulfonyl uré: amidosulfuron, azimsulfuron, bensulfuron, cloimuron-etyl,
closulfuron, xinosulfuron, xyclosulfamuron, etoxysulfuron, flazasulfuron,
fluxetosulfuron,  flupyrsulfuron,  foramsulfuron,  halosulfuron, imazosulfuron,
iodosulfuron, mesosulfuron, metazosulfuron, metsulfuron-metyl, nicosulfuron,
oxasulfuron, primisulfuron, prosulfuron, pyrazosulfuron, rimsulfuron, sulfometuron,
sulfosulfuron, thifensulfuron, triasulfuron, tribenuron, trifloxysulfuron, triflusulfuron,
tritosulfuron, 1-((2-clo-6-propyl-imidazo[ 1,2-b]pyridazin-3-yl)sulfonyl)-3-(4,6-

dimetoxy-pyrimidin-2-yl)uré;

- triazin: ametryn, atrazin, Xyanazin, dimethametryn, ethiozin, hexazinon,

metamitron, metribuzin, prometryn, simazin, terbuthylazin, terbutryn, triaziflam;

- uré: clotoluron, daimuron, diuron, flometuron, isoproturon, linuron, metha-

benzthiazuron, tebuthiuron;

- cac chit (e ché axetolactat synthaza khac: bispyribac-natri, cloransulam-metyl,
diclosulam, florasulam, flucarbazon, flumetsulam, metosulam, ortho-sulfamuron,
penoxsulam,  propoxycarbazon, pyribambenz-propyl, pyribenzoxim,  pyriftalit,

pyriminobac-metyl, pyrimisulfan, pyrithiobac, pyroxasulfon, pyroxsulam;

- cac hop chét khac: amicarbazon, aminotriazol, anilofos, beflubutamit, benazolin,
bencarbazon, benfluresat, benzofenap, bentazon, benzobixyclon, bixyclopyron, bromaxil,
bromobutit, butafenaxil, butamifos, cafenstrol, carfentrazon, xinidon-etyl, clothal,
xinmetylin, clomazon, xumyluron, xyprosulfamit, dicamba, difenzoquat, diflufenzopyr,
Drechslera. monoceras, endothal, etofumesat, etobenzanit, fenoxasulfon, fentrazamit,
flumiclorac-pentyl, flumioxazin, flupoxam, flocloidon, flurtamon, indanofan, isoxaben,
isoxaflutol, lenaxil, propanil, propyzamit, quinclorac, quinmerac, mesotrion, metyl axit

arsonic, naptalam, oxadiargyl, oxadiazon, oxaziclomefon, pentoxazon, pinoxaden,
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pyraclonil, pyraflufen-etyl, pyrasulfotol, pyrazoxyfen, pyrazolynat, quinoclamin,
saflufenaxil, sulcotrion, sulfentrazon, terbaxil, tefuryltrion, tembotrion, thiencarbazon,
topramezon, este etyl cua axit (3-[2-clo-4-flo-5-(3-metyl-2,6-dioxo-4-triflometyl-3,6-
dihydro-2H-pyrimidin-1-yl)-phenoxy]-pyridin-2-yloxy)-acetic, este metyl cua axit 6-
amino-5-clo-2-xyclopropyl-pyrimidin-4-carboxylic, axit 6-clo-3-(2-xyclopropyl-6-metyl-
phenoxy)-pyridazin-4-ol, 4-amino-3-clo-6-(4-clo-phenyl)-5-ﬂo-pyridin-2-carboxylic, este
metyl cia axit 4-amino-3-clo-6-(4-clo-2-flo-3-metoxy-phenyl)-pyridin-2-carboxylic, va
este metyl cta axit 4-amino-3-clo-6-(4-clo-3-dimetylamino-2-flo-phenyl)-pyridin-2-

carboxylic.
O) Thubc trir sau

- (thio)phosphat hiru co: axephat, azamethiphos, azinphos-metyl, clopyrifos,
clopyrifos-metyl, clofenvinphos, diazinon, diclovos, dicrotophos, dimetoat, disulfoton,
ethion, fenitrothion, fenthion, isoxathion, malathion, methamidophos, methidathion,
metyl-parathion, mevinphos, monocrotophos, oxydemeton-metyl, paraoxon, parathion,
phentoat, phosalon, phosmet, phosphamidon, phorat, phoxim, pirimiphos-metyl,

profenofos, prothiofos, sulprophos, tetraclovinphos, terbufos, triazophos, triclofon;

- carbamat: alanycarb, aldicarb, bendiocarb, benfuracarb, carbaryl, carbofuran,
carbosulfan, fenoxycarb, furathiocarb, methiocarb, methomyl, oxamyl, pirimicarb,

propoxur, thiodicarb, triazamat;

- pyrethroit: alethrin, bifenthrin, xyfluthrin, xyhalothrin, xyphenothrin, xypermethrin,
alpha-xypermethrin, beta-xypermethrin, zeta-xypermethrin, deltamethrin, esfenvalerat,
etofenprox, fenpropathrin, fenvalerat, imiprothrin, lambda-xyhalothrin, permethrin,
pralethrin, pyrethrin I va II, resmethrin, silafluofen, tau-fluvalinat, tefluthrin,

tetramethrin, tralomethrin, transfluthrin, profluthrin, dimefluthrin;

- chit diéu chinh sy ting truéng cua cdn tring: a) chét Grc ché tdng hop Kitin:
benzoyluré: clofluazuron, xyramazin, diflubenzuron, fluxycloxuron, flufenoxuron,
hexaflumuron, lufenuron, novaluron, teflubenzuron, triflumuron; buprofezin, diofenolan,
hexythiazox, etoxazol, clofentazin; b) chit ddi khang ecdyson: halofenozit,
metoxyfenozit, tebufenozit, azadirachtin; c¢) juvenoit: pyriproxyfen, methopren,

fenoxycarb; d) chat wc ché tdng hop sinh hoc lipit: spirodiclofen, spiromesifen,
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spirotetramat;

- cac hop chit co chu van/dbi khang thu thé nicotin: clothianidin, dinotefuran,
flupyradifuron, imidacloprit, thiamethoxam, nitenpyram, axetamiprit, thiacloprit, 1-2-clo-

thiazol-5-ylmetyl)-2-nitrimino-3,5-dimetyl-[1,3,5]triazinan;

- cac hop chat d6i khang GABA: endosulfan, ethiprol, fipronil, vaniliprol,
pyrafluprol, pyriprol, amit cua axit 5-amino-1-(2,6-diclo-4-metyl-phenyl)-4-sulfinamoyl-
1H-pyrazol-3-carbothioic;

- thudc trir sau lacton macroxyclic: abamectin, emamectin, milbemectin, lepimectin,

spinosad, spinetoram;

- thudc diét ve bét chira chit @rc ché van chuyén electron mitochondrial I (METI):

fenazaquin, pyridaben, tebufenpyrad, tolfenpyrad, flufenerim;

- cac hop chat METI II va III: axequinoxyl, fluaxyprim, hydrametylnon;

hop chét khong cip ddi: clofenapyr;

- chit e ché phosphoryl héa oxy héa: xyhexatin, diafenthiuron, fenbutatin oxit,

propargit;

cac hop chat pha v su rung 16ng: cryomazin;
- c4c chét rc ché oxidaza chirc nang hon hop: piperonyl butoxit;
- khoi c6 ranh natri: indoxacarb, metaflumizon;

- céc hop chét khéc: benclothiaz, bifenazat, cartap, flonicamid, pyridalyl, pymetrozin,
luu  huynh, thioxyclam, flubendiamit, cloantraniliprol, xyazypyr (HGWRo6),
xyenopyrafen, flupyrazofos, xyflumetofen, amidoflumet, imixyafos, bistrifluron, va

pyrifluquinazon.

ﬁom nita, séng ché d& cap dén cac ché phim héa noéng chira hdn hop cla it nhat
mot hop chét c6 cong thirc I (thanh phén 1) va it nhat méot hoat chét nita hitu ich dé bao
vé cdy, vi du, dugc chon tir cac nhém A) dén O) (thanh phan 2), cu thé 1a mot thudc diét
ndm nﬁé; vi du, mot hodc nhiéu hon mot thudc diét niAm tir cac nhom A) dén L), nhu

duoc md ta trén ddy, va néu mudn mdt dung moi hodc chat mang ran thich hop. Céac hop
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chét nay duoc dic biét quan tim, do nhidu hop chét trong s6 chiing véi ciing mot ty 1& s
dung c6 hiéu quéa chdng lai ném c6 hai cao hon. Hon nita, diét ndm c6 hai bang hdn hop
chtra céc hop chét c6 cong thirc I va it nhat mot thude diét ndm tir cac nhom A) dén L),
nhu dugc mo ta trén day, hi€u. qua hon diét cac loai nidm nay bing cac hop chét riéng 1é
c6 cong thire I hodc cac thudc diét ndm riéng 1& tir cAc nhém A) dén L). Bang cach sir
dung cac hop chat c6 cong thiic I cing véi it nhit mot hoat chit tir cac nhém A) dén O)
c6 thé dat duoc tac dung hiép ddng, tirc 1a sau d6 dat dugc sy tbng hop don gian hon cua

céc tac dung riéng 1é (hdn hop hiép dong).

Didu nay c6 thé dat dugc bang cach sir dung cac hop chét c6 cong thirc I va dong
thoi it nhat mot hoat chat nita, hodc 12 két hop (vi du, nhu tron thing) hodc 1a riéng biét,
hodc 1a 14n luot, trong d6 khoang thoi gian gitra cac 1an str dung riéng 1é dugc chon loc dé
dam béo rang hoat chét duoc st dung trude tién van xuét hién tai didm tac dung v6i mot
luong hitu hiéu tai thoi diém st dung (cac) hoat chét khac. Thu tu sir dung 1a khong can

thiét doi vdi cach hoat ddng cla sang che.

O hdn hop hai thanh phén, tirc 1a cac ché pham theo séng ché chira mot hop chat
¢6 cong thire T (thanh phin 1) va mdt hoat chét khac (thanh phan 2), vi du, mdt hoat chat
tir cac nhom A) dén O), ty 1é trong lugng ctia thanh phan 1 va thanh phén 2 thudong phu
thudc vao céac dic tinh cia hoat chit duge st dung, thong thudng né nam trong khoang tir
1:100 dn 100:1, thudong 14 ndm trong khoang tir 1:50 dén 50:1, tbt hon 13 nim trong
khoang tir 1:20 dén 20:1, t6t hon nita 12 nim trong khoang tir 1:10 dén 10:1 va cu thé 1a
nam trong khoang tir 1:3 dén 3:1.

& hdn hop ba thanh phan, tic 1a cac ché pham theo sang ché chira mot hop chat c6
cong thirc T (thanh phan 1) va hoat chét thir nhét khac (thanh phén 2) va hoat chét thit hai
khéc (thanh phén 3), vi dy, hai hoat cht tir cic nhém tir A) dén O), ty 1¢ trong lugng cla
thanh phan 1 va thanh phén 2 phu thudc vao cac dac tinh cta hoat chat dwoc sir dung, t6t
hon 12 n6 nim trong khoang tr 1:50 dén 50:1 va cu thé 12 nim trong khoang tir 1:10 dén
10:1, va tét hon 14 ty 1é trong lugng cla thanh phén 1 va thanh phén 3 nim trong khoang
tir 1:50 dén 50:1 va cu thé 12 ndm trong khoang tir 1:10 dén 10:1.

Ciing wu tién hdn hgp chira hop chét c6 cong thirc I (thanh phén 1) va it nhét mot

hoat chit duogc chon tir nhém A) (thanh phén 2) va cu thé duoc chon tir azoxystrobin,
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dimoxystrobin, fluoxastrobin, kresoxim-metyl, orysastrobin, picoxystrobin,
pyraclostrobin, trifloxystrobin; famoxadon, fenamidon; bixafen, boscalid, fluopyram,
fluxapyroxad, isopyrazam, penflufen, penthiopyrad, sedaxan; ametoctradin, xyazofamid,

fluazinam, mudi fentin, nhu fentin axetat.

Uu tién hdn hop chtra hop chit c6 cong thirc T (thanh phan 1) va it nhat mot hoat
chit dugc chon tir nhém B) (thanh phan 2) va cu thé dugc chon tir xyproconazbl,
difenoconazol, epoxiconazol, fluquinconazol, flusilazol, flutriafol, metconazol,
myclobutanil, penconazol, propiconazol, prothioconazol, triadimefon, triadimenol,
tebuconazol, tetraconazol, triticonazol, procloaz, fenarimol, triforin; dodemorph,

fenpropimorph, tridemorph, fenpropidin, spiroxamin; fenhexamid.

Ut tién hdn hop chita hop chat ¢6 cong thirc I (thanh phan 1) va it nhét mot hoat
chét duoc chon tir nhém C) (thanh phan 2) va cu thé dugc chon tir metalaxyl, (metalaxyl-

M) mefenoxam, ofurace.

U tién hdn hop chia hop chét ¢6 cong thic I (thanh phan 1) va it nhit mot hoat
chit dwgc chon tr nhém D) (thanh phin 2) va cu thé dugc chon tir benomyl,

carbendazim, thiophanat-metyl, ethaboxam, fluopicolit, zoxamit, metrafenon, pyriofenon.

Ciing wu tién hdn hop chita hgp chit c6 cong thire I (thanh phan 1) va it nhit mot
hoat chit dugc chon tir nhém E) (thanh ph?m 2) va cu thé dugc chon tir xyprodinil,

mepanipyrim, pyrimethanil.

Ciing wu tién hdn hgp chita hop chét c6 cong thirc I (thanh phan 1) va it nhit mot
hoat chit dugc chon tir nhém F) (thanh phén 2) va cu thé duogc chon tlr iprodion,
fludioxonil, vinclozolin, quinoxyfen.

Ciing uu tién hdn hop chira hgp chét c6 cong thire I (thanh phan 1) va it nhit mot
hoat chit dugc chon tir nhém G) (thanh phﬁn 2) va cu thé duoc chon tir dimethomorph,
flumorph, iprovalicarb, benthiavalicarb, mandipropamid, propamocarb.

Ciing vu tién hdn hop chira hop chét c6 cong thirc I (thanh phan 1) va it nhit mot
hoat chét dugc chon tir nhém H) (thanh phén 2)vacu thé dugc chon tir ddng axetat, dong
hydroxit, déng oxyclorua, déng sulfat, lvu huynh, mancozeb, metiram, propineb, thiram,

captafol, folpet, clothalonil, diclofluanid, dithianon.
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Ciing wu tién hdn hop chira hop chét c6 cong thirc I (thanh phan 1) va it nhat mot
hoat chit dugc chon tir nhém I) (thanh phan 2) va cu thé duge chon tir carpropamid va

fenoxanil.

Ciing wu tién hdn hop chira hop chit c6 cong thirc I (thanh phan 1) va it nhat mot
hoat chit dugc chon tir nhém J) (thanh ph?ln 2) va cu thé dugc chon tir axibenzolar-S-

metyl, probenazol, tiadinil, fosetyl, fosetyl-nhém, H3PO3 va mubi cia ching.

Ciing wu tién hdn hop chira hop chét c6 cong thirc I (thanh phan 1) va it nhat mot
hoat chit dugc chon tir nhém K) (thanh phﬁn 2) va cu thé dugc chon tir xymoxanil,
proquinazid va N-metyl-2-{1-[(5-metyl-3-triflometyl-1H-pyrazol-1-yl)-axetyl]-piperidin-
4-y1}-N-[(1R)-1,2,3,4-tetrahydronaphtalen- 1-yl]-4-thiazolcarboxamit.

Ciing wu tién hdn hop chira hop chét c6 cong thirc I (thanh phén 1) va it nhét mot
hoat chit dugc chon tir nhém L) (thanh phén 2) va cu thé duoc chon tir Bacillus subtilis
ching NRRL No. B-21661, Bacillus pumilus ching NRRL No. B-30087 va Ulocladium

oudemansii .

Theo d6, hon nita, sang ché dé cap dén céac ché phdm chira mot hop chét c6 cong
thirc I (thanh phﬁn 1) va mot hoat chét khac (thanh phén 2), ma hoat chit khac duoc chon
tir cot “Thanh phan 2” clia cac hang tir B-1 dén B-369 cua bang B.

Mot phuong an nita dé cap dén cac ché phdm tir B-1 dén B-369 dugc liét ké trong
Bang B, trong d6 mot hang cua bang B trong mdi trudng hop twong Gng vai ché phim
diét nAm chra mét trong sd cac hop chit dugc chi 15 trong ban mo ta c¢6 cdng thirc 1
(thanh phdn 1) va hoat chat khac c6 lién quan tir cac nhém A) dén O) (thanh phan 2)
dugc chi rd trong hang dang @& cap dén. Tét hon 13, cac ché pham dugc md ta chta céac

hoat chit v6i lugng c6 tic dung hiép dong.

Bang B: Ché phdm chira mot hop chét dugc chi 18 c¢6 cong thirc I va mot hoat chat
khéc tir cdc nhom A) dén O)

Hon hop | Thanh phan 1 Thanh phan 2
B-1 mot hop chat dugc chi rd ¢6 cong thirc I | Azoxystrobin
B-2 mdt hop chat duoc chi 13 c6 cong thirc I | Coumetoxystrobin
B-3 mdt hop chat dugc chi rd ¢6 cong thirc I | Coumoxystrobin
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Hon hop | Thanh phan 1 Thanh phan 2
B-4 mot hop chit dugc chi 18 ¢6 cong thitc I | Dimoxystrobin
B-5 mot hop chit dugc chi rd ¢6 cong thic I | Enestroburin

"B-6 mot hop chat duogc chi 1 ¢6 cong thirc I | Fenaminstrobin

B-7 mot hop chat dugc chi rd ¢ cong thic I I;ie;loxystrobin/Flufenoxystro

B-8 mdt hop chit duogc chi rd ¢6 cong thie I | Fluoxastrobin

B-9 mot hop chat dugc chi 16 ¢6 cong thirc I | Kresoxim-metyl

B-10 mot hop chat dugc chi 16 c6 cong thitc I | Metominostrobin |

B-11 mdt hop chét dugc chi 13 6 cong thitc I | Orysastrobin

“B-12 mot hop chat duogc chi rd c6 cong thie I | Picoxystrobin

B-13 mot hop chat dugc chi 16 c6 cong thirc I | Pyraclostrobin

B-14 mot hop chat dwogc chi 16 c6 cong thirc I | Pyrametostrobin

B-15 mot hop chat dugc chi 18 c6 cong thitc I | Pyraoxystrobin

B-16 mot hop chat duogc chi rd ¢6 cong thic I | Pyribencarb

B-17 mot hop chat dugc chi 16 c6 cong thic I | Trifloxystrobin

B-18 mot hop chat dugc chi rd c6 cong thie I | Triclopyricarb/Clodincarb |
Este metyl cua axit 2-[2-

B-19 mot hop chét dugce chi 18 ¢6 cong thirc I | (2,5-dimetyl-phenoxymetyl)-
phenyl]-3-metoxy-acrylic
2-(2-(3-(2,6-diclophenyl)-1-
metyl-

B-20 mot hop chat dugc chi 16 c6 cong thic I | alylidenaminooxymetyl)-
phenyl)-2-metoxyimino-N-
metyl-axetamit

B-21 mot hop chat dugc chi 18 c6 cong thirc I | Benalaxyl

B-22 mot hop chat dugc chi 18 c6 cong thirc I | Benalaxyl-M

B-23 mot hop chét dugc chi rd ¢6 cong thirc I | Benodanil

B-24 mot hop chat dugc chi 18 c6 cong thirc I | Benzovindiflupyr

B-25 Bixafen

mot hop chét dugce chi rd ¢6 cong thirc I
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Hbn hop | Thanh phan 1 Thanh phan 2

B-26 mdt hop chat duoc chi 18 c6 cong thirc I | Boscalid

B-27 mot hop chat duoc chi 18 ¢6 cong thac I | Carboxin

B-28 mot hop chat duoc chi 18 ¢6 cong thac I | Fenfuram

B-29 mot hop chit duoc chi 18 c6 cong thic I | Fenhexamid

B-30 mot hop chat duoc chi rd ¢6 cong thac I | Flutolanil

B-31 mot hop chat duoc chi rd ¢6 cong thac I | Fluxapyroxad

B-32 mot hop chat dwoc chi 16 ¢6 cong thuc I | Furametpyr

B-33 mot hop chat duoc chi 18 c6 cong thac I | Isopyrazam

B-34 mot hop chat duoc chi 18 ¢6 cong thuc I | Isotianil

B-35 mot hop chat duoc chi rd ¢6 cong thuc I | Kiralaxyl

B-36 mot hop chat duoc chi 8 ¢6 cong thac I | Mepronil

B-37 mot hop chat duoc chi 16 ¢6 cong thuc I | Metalaxyl

B-38 mot hop chat dwoc chi rd ¢6 cdng thic I | Metalaxyl-M

B-39 mot hop chat duoc chi rd ¢6 cong thuc I | Ofurace

B-40 mot hop chat duoc chi 16 ¢6 cong thac I | Oxadixyl

B-41 mdt hop chit duoc chi 18 c6 cong thac I | Oxycarboxin

B-42 mot hop chat duoc chi rd ¢6 cong thuc I | Penflufen

B-43 mot hop chat duoc chi 18 c6 cong thac I Penthiopyrad

B-44 mot hop chat dwoc chi rd ¢6 cong thic I | Sedaxan

B-45 mot hop chat dugc chi 16 ¢ cong thic I | Tecloftalam

B-46 | mot hop chét dugc chi 8 c6 cong thirc I | Thifluzamit

B-47 mot hop chét dugc chi 18 ¢6 cong thirc I | Tiadinil

B-48 mot hop chét duoc chi rd ¢6 cong thuc I Anilit clia axit 2-Amino-4-
metyl-thiazol-5-carboxylic
N-(4'-triflometylthiobi-

B-49 mot hop chét duoc chi rd ¢6 cdng thic phenyl-2-yl)-3-diflometyl-1-

metyl-1H-pyrazol-4-

carboxamit
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Hén hop

Thanh phan 1

Thanh phén 2

N-(2-(1,3,3-trimetyl-butyl)-

B-50 mot hop chét dugc chi 18 ¢6 cong thic I | phenyl)-1,3-dimetyl-5-flo-
1H-pyrazol-4-carboxamit
3-(diflometyl)-1-metyl-N-

B-51 mot hop chét duge chi 18 ¢6 cong thirc I | (1,1,3-trimetylindan-4-
yl)pyrazol-4-carboxamit
3-(triflometyl)-1-metyl-N-

B-52 mot hop chét duge chi 18 c6 cong thic I | (1,1,3-trimetylindan-4-
yl)pyrazol-4-carboxamit
1,3-dimetyl-N-(1,1,3-

B-53 mot hop chét duge chi 18 ¢6 cong thitc I | trimetylindan-4-yl)pyrazol-
4-carboxamit
3-(triflometyl)-1,5-dimetyl-

B-54 mot hop chit dugc chi 5 ¢o cong thaec I | N-(1,1,3-trimetylindan-4-
yl)pyrazol-4-carboxamit
3-(diflometyl)-1,5-dimetyl-

B-55 mot hop chét duge chi 18 ¢6 cong thite I | N-(1,1,3-trimetylindan-4-
yl)pyrazol-4-carboxamit
1,3,5-trimetyl-N-(1,1,3-

B-56 mot hop chét duge chi 18 ¢6 cong thitc I | trimetylindan-4-yl)pyrazol-
4-carboxamit

B-57 mot hop chét duge chi 18 c6 cong thitc I | Dimethomorph

B-58 mot hop chét duge chi 18 ¢6 cong thitc I | Flumorph

B-59 mot hop chét dugce chi 18 ¢6 cong thirc I | Pyrimorph

B-60 mot hop chét duge chi 18 c6 cong thitc I | Flumetover

B-61 mot hc_fp' chat dugc chi 5 c6 cong thiuc I | Fluopicolit

B-62 mot hop chat dugc chi 16 ¢6 cong thirc I | Fluopyram

B-63 mot hop chét duge chi 18 c6 cong thirc I | Zoxamit

B-64 mot hop chét duge chi 18 c6 cong thirc I | Carpropamid

B-65 mot hop chét duge chi 18 c6 cong thirc I | Dicloxymet
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Hdn hop | Thanh phéan 1 Thanh phan 2
B-66 mot hop chat duoc chi 16 ¢6 cong thic I | Mandipropamid
B-67 mot hop chat duoc chi rd c6 cong thic I | Oxytetraxyclin
B-68 rnéthqpchétduqcchiﬁicécéngthﬁcl Silthiofam

Amit cia axit N-(6-metoxy-
B-69 mot hop chat duoc chi rd ¢6 cong thic I | pyridin-3-yl)  xyclopropan-

carboxylic
B-70 mot hop chat dugc chi 16 ¢6 cong thirc I | Azaconazol
B-71 mot hop chat duoc chi rd ¢ cong thic I | Bitertanol
B-72 mot hop chat duoc chi 15 ¢6 cong thic I | Bromuconazol
B-73 mot hop chit duoc chi 18 ¢6 cong thae I | Xyproconazol
B-74 mot hop chat duoc chi rd ¢6 cong thie I | Difenoconazol
B-75 mot hop chat duoc chi rd ¢6 cong thic I | Diniconazol
B-76 mot hop chat duoc chi rd ¢6 cong thic I | Diniconazol-M
B-77 mot hop chét dwgc chi 18 c6 cong thuc I | Epoxiconazol
B-78 rn@thqpchétduqcchiﬂicécéngth&cl Fenbuconazol
B-79 mot hop chét duoc chi rd ¢6 cong thitc I | Fluquinconazol
B-80 mot hop chét dugc chi 18 c¢6 cong thirc I | Flusilazol
B-81 lnothqpchétduqcchiﬁicécéngthﬂcl Flutriafol
B-82 mot hop chat dugc chi 18 ¢6 cong thirc I | Hexaconazol
B-83 mot hop chit duoc chi rd ¢6 cong thac I | Imibenconazol
B-84 mot hop chat duoc chi rd c6 cong thuc I | Ipconazol
B-85 mot hop chit dugc chi rd ¢6 cong thac I | Metconazol
B-86 mot hop chat dugc chi 16 c6 cong thie I | Myclobutanil
B-87 mot hop chat duoc chi rd ¢6 cong thirc I | Oxpoconazol
B-88 mot hop chat duoc chi rd ¢ cdng thie I | Paclobutrazol
B-89 mot hop chét dugc chi rd c6 cong thie I | Penconazol
B-90 mot hop chat dugc chi rd c6 cong thie I | Propiconazol
B-91 lnéthqpchétduqcchiﬁicécéngth&cl Prothioconazol
B-92 Inéthqpchétduqcchiﬁicécéngthﬁcl Simeconazol
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Hon hop | Thanh phéan 1 Thanh phéan 2

B-93 mot hop chat dugc chi rd ¢6 cong thitc I | Tebuconazol

B-9%4 mot hop chat duoc chi rd ¢6 cong thuc I | Tetraconazol

B-95 mot hop chét dugc chi rd c6 cong thic I | Triadimefon

B-96 mot hop chit dugc chi 18 ¢6 cong thitc I | Triadimenol

B-97 mot hop chét dugc chi rd c6 cong thirc I | Triticonazol

B-98 mdt hop chét dugc chi rd ¢6 cong thic I | Uniconazol
1-[rel-(2S;3R)-3-(2-clo-

B-99 mot hop chit dugce chi 18 ¢6 cdng thirc I phenyl)-2-(2.4-diflophenyl)-
oxiranylmetyl]-5-thio-
xyanato-1H-[1,2,4]triazol,
2-[rel-(2S;3R)-3-(2-

B-100 | mot hop chat duge chi 15 c6 cong thire I clophenyl)-2-(2.4-
diflophenyl)-oxiranylmetyl]-
2H-[1,2,4]triazol-3-thiol

B-101 | mot hop chat dugc chi rd c6 cong thirc I | Xyazofamid

B-102 | mot hop chét duge chi 18 c6 cong thirc I | Amisulbrom

B-103 | mot hop chat dugc chi 18 c6 cong thae I | Imazalil

B-104 | mot hop chét dugc chi 1 c6 cong thirc I | Imazalil-sulfat

B-105 | mot hop chét dugc chi rd c6 cong thic I | Pefurazoat

B-106 | mot hop chét dugc chi 15 c6 cong thirc I | Prochloraz

B-107 | mdt hop chat dugc chi rd c6 cong thirc I | Triflumizol

B-108 | mot hop chét dugce chi 18 c6 cong thirc I | Benomyl

B-109 | mot hop chét dugc chi 18 c6 cong thitc I | Carbendazim

B-110 | mot hop chat dugc chi 16 c6 cong thirc I | Fuberidazol

B-111 | mot hop chét dugc chi rd c6 cong thirc I | Thiabendazol

B-112 | mot hop chét duge chi 18 c6 cong thirc I | Ethaboxam

B-113 | mot hop chét duoc chi 18 c6 cong thae I | Etridiazol

B-114 | mot hop chat duoc chi 18 c6 cong thac I | Hymexazol
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Hon hop

Thanh phan 1

Thanh phan 2

2-(4-Clo-phenyl)-N-[4-(3 4-

dimetoxy-phenyl)-isoxazol-

B-115 | mot hop chét duge chi 18 c6 cong thirc I
5-yl]-2-prop-2-ynyloxy-
axetamit

B-116 | mdt hop chét duge chi 18 ¢6 cong thirc I | Fluazinam

B-117 | mot hop chat duge chi 18 c6 cong thirc I | Pyrifenox
3-[5-(4-Clo-phenyl)-2,3-

B-118 | mdt hop chét dugc chi 18 c6 cong thuc I | dimetyl-isoxazolidin-3-yl]-
pyridin (Pyrisoxazol)
3-[5-(4-Metyl-phenyl)-2,3-

B-119 | mdt hop chit duoc chi 18 c6 cong thac I | dimetyl-isoxazolidin-3-yl]-
pyridin

B-120 | mdt hop chat duoc chi 18 c6 cong thc I | Bupirimat

B-121 | mdt hop chit duoc chi rd c6 cong thac I | Xyprodinil

B-122 | mot hop chat duoc chi 18 c6 cong thae I | 5-Floxytosin
5-Flo-2-(p-

B-123 | mdt hop chét duoc chi 18 c6 cong thizc I | tolylmetoxy)pyrimidin-
4-amin
5-Flo-2-(4-

B-124 | mdt hop chét duoc chi 18 c6 cong thic I | flophenylmetoxy)pyrimidin-
4-amin

B-125 | mdt hop chat duoc chi 18 c6 cong thac I | Diflumetorim
(5,8-Difloquinazolin-4-yl)-

B-126 | mot hop chét dugc chi rd c6 cong thic I (-2 flo-4-4-
triflometylpyridin-2-yloxy)-
phenyl]-etyl}-amin

B-127 | mot hop chit dugc chi rd c¢6 cong thuc I | Fenarimol

B-128 | mdt hop chat dugc chi rd ¢6 cong thaec I | Ferimzon

B-129 | mdt hop chat dugc chi rd ¢6 cong thuc I | Mepanipyrim

B-130 | mdt hop chit dugc chi rd ¢6 cong thuc I | Nitrapyrin
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Hbn hop | Thanh phan 1 Thanh phan 2
B-131 | mét hop chit duoc chi rd ¢6 cong thic I | Nuarimol
B-132 | mot hop chat duge chi rd ¢6 cong thite I | Pyrimethanil
B-133 | mot hop chat duge chi rd ¢6 cong thire I | Triforin
B-134 | mot hop chit duoc chi rd ¢6 cong thic I | Fenpiclonil
B-135 | mot hop chat duoc chi rd ¢6 cong thirc I | Fludioxonil
B-136 | m6t hop chit duoc chi 15 ¢6 cong thic I | Aldimorph
B-137 | mot hop chit duoc chi rd ¢6 cong thic I | Dodemorph
B-138 | mot hop chat duge chi rd c6 cong thic I | Dodemorph-axetat
B-139 | mot hop chit dwoc chi 16 ¢6 cong thitc I | Fenpropimorph
B-140 | mot hop chat duoc chi rd cb cong thac I | Tridemorph
B-141 | mot hop chat duge chi rd c6 cong thic I | Fenpropidin
B-142 | mot hop chat dugc chi 16 ¢6 cong thire 1 | Floimid
B-143 | mot hop chat dugc chi 18 c6 cong thitc I | Iprodion
B-144 | mot hop chat dwoc chi 1 c6 cong thitc I | Proxymidon
B-145 | mot hop chat dugc chi rd ¢6 cong thitc I | Vinclozolin
B-146 | mot hop chit duogc chi 1 c6 cong thitc I | Famoxadon
B-147 | mot hop chat dugc chi 18 c6 cong thitc I | Fenamidon
B-148 | mot hop chit dwoc chi 1 c6 cong thitc I | Flutianil
B-149 | mot hop chit dwoc chi rd c6 cong thitc I | Octhilinon
B-150 | mot hop chat duge chi 1 c6 cong thic I | Probenazol
B-151 | mot hop chat duge chi rd c6 cong thac I | Fenpyrazamin
B-152 mot hop chit dwoc chi rd ¢6 cong thitc I | Axibenzolar-S-metyl

" B-153 mot hop chat dugc chi o c6 cong thicc I | Ametoctradin
B-154 | mdt hop chat dugc chi rd c6 cong thitc I | Amisulbrom
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Hén hop

Thanh phéan 1

Thanh phéan 2

B-155

mot hop chét dugce chi 1o ¢6 cong thuc I

[(3S,6S,7R,8R)-8-benzyl-3-
[(3-isobutyryloxymetoxy-4-
metoxypyridin-
2-carbonyl)amino]-6-metyl-
4,9-dioxo-[1,5]dioxonan-7-
yl] 2-metylpropanoat

B-156

mot hop chét duge chi 16 ¢6 cong thic 1

[(3S,6S,7R,8R)-8-benzyl-3-
[(3-axetoxy-4-metoxy-
pyridin-2-carbonyl)amino]-
6-metyl-4,9-dioxo-1,5-
dioxonan-7-yl]

2-metylpropanoat

B-157

mot hop chét duge chi rd ¢6 cong thirc I

[(3S,6S,7R,8R)-8-benzyl-3-
[[3-(axetoxymetoxy)-4-
metoxy-pyridin-
2-carbonyl]amino]-6-metyl-
4,9-dioxo-1,5-dioxonan-7-yl]
2-metylpropanoat

B-158

mot hop chét duge chi 16 ¢6 cong thic I

[(3S,6S,7R,8R)-8-benzyl-3-
[(3-isobutoxycarbonyloxy-4-
metoxy-pyridin-
2-carbonyl)amino]-6-metyl-
4,9-dioxo-1,5-dioxonan-7-yl]
2-metylpropanoat
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Hon hop | Thanh phan 1 Thanh phén 2

[(3S,6S,7R,8R)-8-benzyl-3-
[[3-(1,3-benzodioxol-5-
ylmetoxy)-4-metoxy-pyri-

B-159 | mdt hop chét dwgc chi rd ¢6 cong thitc I | din-2-carbonyl]amino]-6-
metyl-4,9-dioxo-1,5-
dioxonan-7-yl] 2-metyl-
propanoat
(3S,6S,7R,8R)-3-[[(3-
hydroxy-4-metoxy-2-

B-160 | mot hop chét dwoc chi rd c6 cong thirc I pyridinylcarbonyljaminol
6-metyl-4,9-dioxo-8-
(phenylmetyl)-1,5-dioxonan-
7-yl 2-metylpropanoat

B-161 | mdt hop chét dugc chi 15 c6 cong thitc I | Anilazin

B-162 | mot hop chat dwgc chi rd ¢6 cong thite I | Blastixidin-S

B-163 | mdt hop chat dugc chi 15 c6 cong thite I | Captafol

B-164 | mot hop chét dugc chi 18 c6 cong the I | Captan

B-165 | mothop chat dlch chi 18 ¢6 cong thitc I | Chinomethionat

B-166 | mot hop chéat duoc chi rd c6 cong thitc I | Dazomet

B-167 | mot hop chét duoc chi rd c6 cong thirc I | Debacarb

B-168 | mot hop chét dugc chi 18 ¢6 cong thite I | Diclomezin

B-169 | mot hop chat duoc chi 18 ¢6 cong thirc I | Difenzoquat,

B-170 | mdt hop chét dugc chi 15 ¢6 cong thite I | Difenzoquat-metylsulfat

B-171 | mdt hop chét dugc chi 15 c6 cong thirc I | Fenoxanil

B-172 | mot hop chat duge chi 15 ¢6 cong thuc I | Folpet

B-173 | mot hop chét dugc chi 16 c6 cong thire I | Oxolinséure

B-174 | mot hop chét duge chi 18 c6 cong thac I | Piperalin

B-175 | mot hop chit dugc chi 13 c6 cong thitc I | Proquinazid

B-176 | mot hop chét duoc chi rd c6 cong thire I | Pyroquilon

B-177 | mot hop chét duge chi 13 c6 cong thic I | Quinoxyfen
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Hdn hop | Thanh phéan 1 Thanh phén 2

B-178 | mot hop chét dugc chi 16 c6 cong thic I | Triazoxid

B-179 mot hop chét duge chi 18 c6 cong thic I | Trixyclazol

B-180 | mot hop chét dugce chi 16 c6 cong thire I 2-Butoxy-6-todo-3-propyl-
chromen-4-on
5-Clo-1-(4,6-dimetoxy-

B-181 | mot hop chét dugc chi 1 c6 cong thic I | pyrimidin-2-yl)-2-metyl-1H-
benzoimidazol
5-Clo-7-(4-metyl-piperidin-

B-182 | mot hop chét duge chi 18 c6 cong thic I 1-y1)-6-(2.4.6-triflo-phenyl)-
[1,2,4]triazolo[1,5-
a]pyrimidin

B-183 mot hop chét dugc chi rd ¢6 cong thiic I | Ferbam

B-184 | mot hop chét duge chi 18 c6 cong thiic I | Mancozeb

B-185 | mot hop chét dugc chi rd c6 cong thic I | Maneb

B-186 | mot hop che‘itrduqc chi 18 c6 cong thucI | Metam

B-187 | mot hop chat dugc chi 13 ¢6 cong thtc I | Methasulphocarb

B-188 | mot hop chét duge chi 18 c6 cong thirc I | Metiram

B-189 | mot hop chét duge chi 18 c6 cong thirc I | Propineb

B-190 | mot hop chét duoc chi 1 c6 cong thac I | Thiram

B-191 |mot hop chat duoc chi rd ¢6 cong thirc I | Zineb

B-192 | mot hop chat duoc chi rd ¢6 cong thic I | Ziram

B-193 | mot hop chét duge chi 18 c¢6 cong thitc I | Diethofencarb

B-194 | mot hop chét duge chi 18 c6 cong thirc I | Benthiavalicarb

B-195 | mot hop chét duge chi 18 c6 cong thitc I | Iprovalicarb

B-196 | mot hop chét duge chi 18 ¢6 cong thirc I | Propamocarb

B-197 | mdt hop chét duoc chi 18 ¢6 cong thuc I | Propamocarb hydrochlorid

B-198 | mot hop chat duogc chi 18 ¢6 cong thic I | Valifenalat
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Hon hop | Thanh phan 1 Thanh phin 2

Este (4-flophenyl) cua axit

B-199 | mot hop chét duge chi 1o c6 cong thirc I N-l-(l-4-
xyanophenyl)etansulfonyl)-
but-2-yl) carbamic

B-200 | mdt hop chat dugc chi 18 ¢6 cong thitc I | Dodin

B-201 | mot hop chat dugc chi 18 c6 cong thitc I | Bazo khong chira dodin

B-202 | mot hop chét duge chi 15 ¢6 cong thitc I | Guazatin

B-203 mot hop chat duoc chi rd c¢6 cong thitc I | Guazatin-axetat

B-204 | mdt hop chat duge chi 18 c6 cong thte I | Iminoctadin

B-205 | mdt hop chét duge chi 18 ¢6 cong thitc I | Iminoctadin-triaxetat

B-206 | mot hop chat duge chi 18 ¢6 cong thitc I | Iminoctadin-tris(albesilat)

B-207 nﬁét hop chat duoc chi rd ¢6 cong thic I | Kasugamyxin

B-208 | mot hop chét duge chi rd ¢6 cong thirc I Kasugamyxin-hydroclorua-
hydrat

B-209 | mdt hop chét duge chi 18 c6 cong thire I | Polyoxin

B-210 | mdt hop chat duge chi 18 c6 cong thirc I | Streptomyxin

B-211 mot hop chit duogc chi 16 c6 cong thirc I | Validamyxin A

B-212 | mdt hop chat duge chi 18 c6 cong thitc I | Binapacryl

B-213 | mdt hop chét duge chi 18 ¢6 cong thirc I | Dicloran

B-214 | mdt hop chit duge chi 18 c6 cong thac I | Dinobuton

B-215 | mdt hop chit duge chi 18 c6 cong thic I | Dinocap

B-216 | mdt hop cht dugc chi 18 c6 cong thite I | Nitrothal-isopropyl

B-217 | mot hop chat dugc chi 18 c6 cong thitc I | Tecnazen

B-218 | mot hop chat duge chi 18 c6 cong thire I Mudi fentin

B-219 rhc}t hop chit duge chi rd ¢6 cong thirc I | Dithianon
2,6-dimetyl-1H,5H-

B-220 mot hop chit duoc chi 13 ¢ cdng thirc [1.41dithiino

[2,3-c:5,6-c']dipyrol-
1,3,5,7(2H,6H)-tetraon
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Hdn hop | Thanh phan 1 Thanh phéan 2

B-221 | mdt hop chit dugc chi rd ¢6 cong thire I | Isoprothiolan

B-222 | mot hop chét duge chi rd c6 cong thic I | Edifenphos

B-223 | mot hop chat duoc chi rd c6 cong thitc I | Fosetyl, Fosetyl-nhom

B224 mdt hop chét duge chi 6 ¢6 cong thuc I | Iprobenfos

B-225 | mot hop chit duoc chi rd ¢6 cong thirc I Axit ~phosp’horor (HsPO3) va
cac dan xuat

B-226 | mot hop chét dugc chi rd c6 cong thitc I | Pyrazophos

B-227 | mot hop chat duge chi rd c6 cong thic I | Tolclofos-metyl

B-228 | mdt hop chét dugc chi 16 ¢6 cong thitc I | Clothalonil

B-229 | mot hop chat duogc chi rd c6 cong thitc I | Diclofluanid

B-230 | mot hop chat dugc chi 1 c6 cong thitc I | Diclophen

B-231 mot hop chat duoc chi 16 ¢6 cong thirc I | Flusulfamit

B-232 | mét hop chat duogc chi rd c6 cong thirc I | Hexaclobenzen

B-233 | mot hop chat duoc chi rd c6 cong thitc I | Penxycuron

B-234 | mot hop chit duge chi 18 c6 cong thuc I | Pentaclophenol va mudi

B-235 | mot hop chat dugc chi rd c6 cong thirc I | Phtalit

B-236 | mot hop chat duoc chi rd c6 cong thitc I | Quintozen

B-237 | mét hop chat dugc chi rd c6 cong thitc I | Thiophanat Metyl

B-238 | mot hop chét duge chi rd c6 cong thirc I | Tolylfluanid
N-(4-clo-2-nitro-phenyl)-N-

B-239 | mét hop chat dugc chi 18 c6 cong thire I | etyl-4-metyl-
benzensulfonamit

B-240 | mot hop chat dugc chi 18 c6 cong thirc I Hon hop bordeaux

B-241 | mot hop chit duoc chi rd c6 cong thirc I Dong axetat

B-242 | mét hop chat dugc chi 1 c6 cong thire I Pong hydroxit

B-243 | mot hop chit duoc chi rd c6 cong thirc I Dong oxyclorua

B-244 | mot hop chit duge chi 18 c6 cong thic I Dong bazo sulfat

B-245 | mot hop chat duoc chi rd c6 cong thitc I | Luu huynh

B-246 | mot hop chat dugc chi rd c6 cong thirc I | Biphenyl
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Hdn hop | Thanh phan 1 Thanh phan 2

B-247 | mot hop chét duge chi 15 ¢6 cong thic I | Bronopol

B-248 | mot hop chét dugc chi 16 c6 cong thirc I | Xyflufenamid

B-249 | mét hop chét duoc chi 18 c6 cong thic I | Xymoxanil

B-250 | mot hop chét duoc chi 18 ¢6 cong thitc I | Diphenylamin

B-251 mot hop chat dugc chi rd ¢6 cong thiic I | Metrafenon

B-252 | mot hop chat duoc chi 18 c6 cong thitc I | Pyriofenon

B-253 | mét hop chét dugc chi 18 c6 cong thie | Mildiomyxin

B-254 mdt hop chét duge chi 18 c6 cong thuc I Oxin-dong

B-255 | mdt hop chét dugc chi 16 ¢6 cong thirc I | Oxathiapiprolin

B-256 mot hop chat dugc chi rd ¢ cong thirc I | Prohexadion canxi

B-257 | mot hop chit dugce chi 16 c6 cong thuc I | Spiroxamin

B-258 | mot hop chét duoc chi 18 ¢6 cong thitc I | Tebufloquin

B-259 | mot hop chét duoc chi 18 c6 cong thitc I | Tolylfluanid
N-
(Xyclopropylmetoxyimino-

B-260 | mot hop chét duoc chi 18 c6 cong thitc I | (6-diflometoxy-2,3-diflo-
phenyl)-metyl)-2-phenyl ax-
etamit
N'-(4-(4-clo-3-triflometyl-

~ B-261 | mot hop chét dugc chi 18 c6 ééng thirc I phenoxy)-2,3-dimetyl-

phenyl)-N-etyl-N-metyl
formamidin
N'-(4-(4-flo-3-triflometyl-

B-262 | mot hop chéat dugc chi 18 c6 cong thirc I phenoxy)-2,5-dimetyl:
phenyl)-N-etyl-N-metyl
formamidin
N'-(2-metyl-5-triflometyl-4-

B-263 | mdt hop chét dugc chi rd c6 cong thirc I (3-trimetylsilanyl-propoxy)-

phenyl)-N-etyl-N-metyl

formamidin
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Hon hop | Thanh phan 1 Thanh phan 2

N'-(5-diflometyl-2-metyl-4-

B-264 | mot hop chét duoc chi 18 ¢6 cong thic I (3-trimetylsilanyl-propoxy)-
phenyl)-N-etyl-N-metyl
formamidin
Este 6-tert-butyl-8-ﬂo-2,3;

B-265 | mot hop chét dugc chi rd c6 cong thitc I | dimetyl-quinolin-4-yl ~ ctia
axit metoxy-axetic

B-266 | mot hop chét dwgc chi rd ¢6 cong thirc T Bacillus subtilis NRRL No.
B-21661

B-267 | mot hop chét dwgc chi rd ¢6 cong thirc I Bacillus pumilus NRRL No-
B-30087

B-268 | mot hop chat dugc chi rd ¢6 cong thitc I | Ulocladium oudemansii

B-269 | mot hop chét dugc chi 16 ¢ cc‘)ng» thic I | Carbaryl

B-270 | mot hop chét dwgc chi 15 ¢6 cong thitc I | Carbofuran

B-271 | mot hop chét dugc chi 16 c6 cong thic I | Carbosulfan

B-272 | mot hop chat duoc chi 16 c6 cong thitc I | Metomylthiodicarb

B-273 | mot hop chét dwgc chi 15 c6 cong thire I | Bifenthrin

B-274 | mot hop chét dugc chi 16 c6 cong thire I | Xyfluthrin

B-275 | mot hop chét dugc chi 16 ¢6 cong thirc I | Xypermethrin

B-276 | mot hop chét dugc chi 15 c6 cong thirc I | alpha-Xypermethrin

B-277 | mot hop chét dugc chi 16 c6 cong thire I | zeta-Xypermethrin

B-278 | mot hop chét dugc chi 18 c6 cong thie I | Deltamethrin

B-279 | mot hop chét dwgc chi rd ¢6 cong thirc I | Esfenvalerat

B-280 | mot hop chét dugc chi 16 ¢6 cong thre I | Lambda-xyhalothrin

B-281 mot hop chét dugc chi 18 ¢6 cong thic I | Permethrin

B-282 rn@thqpchétduqcchjrécécéngth&cl Tefluthrin

B-283 | mot hop chét dugc chi 18 c6 cong thae I | Diflubenzuron

B-284 | mot hop chat dugc chi 15 c6 cong thic I | Flufenoxuron

B-285 | mdt hop chét duoc chi 18 ¢6 cong thac I | Lufenuron
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Hon hop | Thanh phan 1 Thanh phin 2
B-286 | mot hop chit duoc chi 18 c6 cong thire I | Teflubenzuron
B-287 'm(f)t hop chét duge chi rd ¢6 cong thirc I | Spirotetramat
B-288 rn@thqpchétduqcchiﬁicécéngth&cl Clothianidin
B-289 | mot hop chét duoc chi 18 c6 cong thic I | Dinotefuran
B-290 | mot hop chat duge chi 18 c6 cong thire I | Imidacloprid
B-291 | mot hop chat dugc chi rd c6 cong thitc I | Thiamethoxam
B-292 | mot hop chét duoc chi rd c6 cong thic I | Flupyradifuron
B-293 mét hop chat dugc chi rd c6 cong thitc I | Axetamiprid
B-294 | mot hop chét duge chi 18 c6 cong thitc I | Thiacloprid
B-295 | mét hop chét duge chi 18 c6 cong thire I | Endosulfan
B-296 | mot hop chat duge chi 18 c6 cong thie I | Fipronil
B-297 | mot hop chét duge chi 18 c6 cong thirc I | Abamectin
B-298 | mot hop chét duge chi 18 c6 cong thitc I | Emamectin
B-299 | mot hop chét duge chi 18 ¢6 cong the I | Spinosad
B-300 | mdt hop chat dugc chi 18 c6 cong thic I | Spinetoram
B-301 mot hop chit dugc chi rd c6 cong thitc I | Hydrametylnon
B-302 | mot hop chét duge chi 18 ¢6 cong thac I | Clofenapyr
B-303 rn@thqpchétduqcchiﬁicécéngthﬁcl Fenbutatin oxit
B-304 | mot hop chét duge chi 18 ¢6 cong thic I | Indoxacarb
B-305 | mot hop chét dugc chi 18 c6 cong thte I | Metaflumizon
B-306 | mot hop chat dugc chi 18 ¢6 cong thitc I | Flonicamid
B-307 | mot hop chét dugc chi 18 c6 cong thtc I | Lubendiamit
B-308 Inéthqpchétduqcchiﬁicécﬁngth&cl Cloantraniliprol
B-309 | mot hop chét duoc chi rd ¢6 cong thuc I | Xyazypyr (HGW86)
B-310 | mot hop chat duge chi 18 c6 cong thire I | Xyflumetofen
B-311 | mdt hop chat dugc chi rd c6 cong thirc I | Axetoclo
B-312 1n©thqpchétduqcchirécécﬁngth&cl Dimethenamid
B-313 mdt hop chat duoc chi rd ¢6 cong thac I | Metolaclo
B-314 | mot hop chét duge chi rd c¢6 cong thec I | Metazaclo
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Thanh phan 2

B-342

Hén hop | Thanh phan 1
B-315 | mét hop chat dugc chi rd ¢6 cong thic I | Glyphosat
B-316 | mot hop chat dugc chi rd ¢6 cong thirc I | Glufosinat
B-317 | mot hop chét duoc chi rd ¢6 cong thae I | Sulfosat
B-318 m6t hop chat dugc chi 16 c6 cong thac I | Clodinafop
B-319 | mot hop chat dugc chi rd ¢6 cong thic I | Fenoxaprop
B-320 | mdt hop chat dugc chi 1 ¢6 cong thire I | Fluazifop
B-321 | mét hop chat dwoc chi rd ¢6 cong thuc I | Haloxyfop
B-322 mot hop chat duogc chi rd ¢6 cong thuc I | Paraquat
B-323 | mét hop chat dugc chi rd ¢6 cong thic I | Phenmedipham
B-324 | mot hop chat dugc chi 18 ¢6 cong thirc I | Clethodim
B-325 | mot hop chét dugc chi 1 c6 cong thitc I | Xycloxydim
B-326 | mot hop chét dugc chi rd ¢6 cong thirc I | Profoxydim
B-327 mot hop chat dugc chi rd ¢6 cong thic I | Setoxydim
B-328 | mét hop chat dugc chi rd ¢6 cong thirc I | Tepraloxydim
B-329 | mét hop chat dugc chi rd ¢6 cong thitc I | Pendimethalin
B-330 | mdt hop chat duoc chi rd ¢6 cong thitc I | Prodiamin
B-331 | mot hop chét dugc chi rd ¢6 cong thic I | Trifluralin
B-332 | mot hop chét dugc chi rd ¢6 cong thitc I | Axifluorfen
B-333 | mot hop chat dugc chi rd ¢6 cong thirc I | Bromoxynil
B-334 | mot hop chat dugc chi 16 c6 cong thitc I | Imazamethabenz
B-335 | mot hop chét dugc chi 18 c6 cong thitc I | Imazamox
B-336 | mot hop chét dugc chi 18 c6 cong thitc I | Imazapic
B-337 | mot hop chét dugc chi 18 c6 cong thitc I | Imazapyr
B-338 | mot hop chét dugc chi rd c6 cong thirc I | Imazaquin
B-339 | mot hop chat dugc chi rd c6 cong thirc I | Imazethapyr
B-340 | mot hop chét dugc chi rd c6 cong thirc I (24D)  cla  axt 2.4
Diclophenoxyacetic

B-341 | mot hop chat dugc chi rd c6 cong thirc I | Cloidazon

mot hop chét duge chi rd ¢6 cong thirc I | Clopyralid
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Hdn hop | Thanh phéan 1 Thanh phan 2

B-343 | mdt hop chat dugc chi 15 ¢6 cong thire I | Fluroxypyr

B-344 | mot hop chat duoc chi rd c6 cong thitc I | Picloram

B-345 | mot hop chét dugc chi rd ¢6 cong thitc I | Picolinafen

B-346 | mdt hop chat duge chi 18 ¢6 cong thic I | Bensulfuron

B-347 | mét hop chét dugc chi rd ¢6 cong thitc I | Cloimuron-etyl

B-348 | mot hop chat dwgc chi rd ¢6 cong thirc I | Xyclosulfamuron

B-349 | mot hop chét dwogc chi rd ¢6 cong thitc I | Iodosulfuron

B-350 | mot hop chét dugc chi rd c6 cong thic I | Mesosulfuron

B-351 | mot hop chét dugc chi rd c6 cong thitc I | Metsulfuron-metyl

B-352 | mdt hop chat duge chi 18 ¢6 cong thic I | Nicosulfuron

B-353 | mot hop chét dugc chi 18 c6 cong thie I | Rimsulfuron

B-354 | mot hop chat dugc chi rd ¢6 cong thite I | Triflusulfuron

B-355 | mot hop chét dugc chi 16 c6 cong thire I | Atrazin

B-356 | mot hop chét dugc chi rd c6 cong thire I | Hexazinon

B-357 | mét hop chét dugc chi rd c6 cong thite I | Diuron

B-358 | mot hop chét dugc chi 16 c6 cong thite I | Florasulam

B-359 | mot hop chét dugc chi 18 c6 cong thc I | Pyroxasulfon

B-360 mot hop chat duogc chi 15 ¢o cong thicI | Bentazon

B-361 | mot hop chét dugc chi rd c6 cong thirc T Xinidon-etyl

B-362 | mét hop chat dugc chi rd c6 cong the I | Xinmetylin

B-363 | mot hop chét duge chi 18 c6 cong thuc I | Dicamba

B-364 | mot hop chét dugc chi 18 c6 cong thac I | Diflufenzopyr

B-365 | mdt hop chét.duo’c chi rd ¢6 cong thirc I | Quinclorac

B-366 | mot hop chat dugc chi rd c6 cong thite I | Quinmerac

B-367 | mdt hop chat dugc chi 16 c6 cong thic I | Mesotrion

B-368 | mdt hop chat dugc chi 18 c6 cong thirc I | Saflufenaxil

B-369 | mdt hop chat dugc chi 18 c6 cong thirc I | Topramezon

Céc hoat chéit dugc dé cap dén nhu 13 thanh phén 2, cach didu ché ching va hoat

tinh cta chong chdéng lai ndm c¢6 hai 1a di duoc biét dén (cf:
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http://www.alanwood.net/pesticides/); cac chét nay duoc ban sin trén thi trudong. Céc hop
chit dugc mé ta bdi danh muc IUPAC, céch didu ché chung va hoat tinh diét nim cua
ching 13 ciing da dugc biét dén (cf. Can. J. Plant Sci. 48(6), 587-94, 1968; EP-A 141
317; EP-A 152 031; EP-A 226 917; EP-A 243 970; EP-A 256 503; EP-A 428 941; EP-
A 532 022; EP-A 1028 125; EP-A 1035122; EP-A1201648; EP-A 1122244,
JP 2002316902; DE 19650197, DE 10021412; DE 102005009458; US 3,296,272;
US 3,325,503; WO 98/46608; WO 99/14187, WO  99/24413; WO 99/27783;
WO 00/29404; WO 00/46148; WO 00/65913; WO 01/54501; WO 01/56358,;
WO 02/22583; WO 02/40431; WO 03/10149; WO 03/11853; WO 03/14103;
WO 03/16286; WO 03/53145; WO 03/61388; WO 03/66609; WO 03/74491;
WO 04/49804; WO 04/83193; WO 05/120234; WO 05/123689; WO 05/123690;
WO 05/63721; WO 05/87772; WO 05/87773; WO 06/15866; WO 06/87325;
WO 06/87343; WO 07/82098; WO 07/90624, WO 11/028657).

Hon hop cua céac hoat chét c6 thé dugc didu ché nhu cac ché phém chtra it nhét
mdt thanh phin tro bén canh cac thanh phéan hoat tinh bing cac phuong tién thong
thuong, vi du, bang phuong tién duge dua ra d6i véi cac ché phdm ctia cic hop chit c6
cong thuce L.

Lién quan dén cac thanh phin théng thudng clia cac ché phim nay, c6 thé tham
khao phan giai thich dugc néu ra dbi v6i cac ché phdm chira cac hop chét c6 cong thirc .

Hon hop ctia cac hoat chét theo sang ché 14 thich hop 1am cac thubc diét nAm, nhu
1a cac hop chét c6 cong thirc I. Chung dugce phan biét boi higu qua ndi troi chdng lai phd
rong céc loai ndm gdy bénh & cdy, dic biét la tir cac lép ndm nang, nim dam,
Deuteromycetes va Peronosporomycetes (nhom ndm nodn téng hop). Ngoai ra, c6 thé
tham khao phan giai thich lién quan dén hoat tinh diét ndm ciia cac hop chit va cac ché

pham chira cac hop chét c6 cong thirc I, theo thu ty 1an luot.
Vi du thue hién sang ché
1. Cac vi du tong hop

Véi sur cai bién thich dang déi véi céc hop chat khoi mao, cde quy trinh dugc thé

hién trong céc vi du tbng hop duéi day duge sir dung dé thu duoc thém cac hgp chét co6
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cong thuc I. Cac hop chét thu dugc, cung véi dit lidu vat 1y, dugc liét ké trong Bang I
dudi day.
I.1 Didu ché cac hop chét loai strobilurin c6 cong thirc I

Vi du 1: Piéu ché metyl amit ctia axit (Z)-5-[1-(4-Clo-phenyl)-1H-pyrazol-3-yloxy]-2-

[(E)-metoxyimino]-3-metyl-pent-3-enic (I-6)
LiAIH,

CH,
HO X 0. NaOMe
/\CH ¥ H,CT U Sn(nBu), Z>8n(nBu),
1 3 2 3

HO

Cl\©\ ow
N\J > \Q H,cO N,
N\j \/\/CH —_—

P(Ph),, DIAD Sn(nBu), Pd(ll)
5

H,c~O

Vi du la: (2)-3-Tributylstananyl-but-2-en-1-ol (3)

0,77g (14,3 mmol) natri metylat dugc bd sung vao 156,9ml (156,9mmol) ctia 1mol
dung dich lithi-nhdém-hydrua trong THF va nhiét d dugc ha xubng 0°C sau day. sau do,
dung dich cta 10,0g (142,7mmol) 2-butin-1-ol trong 108ml THF duogc bd sung vao timng
giot cung véi khudy & nhiét d6 nay. Tiép tuc khudy trong 36 gid' & nhiét do 4°C. Sau do,
& nhiét o 0°C, 28,6ml (292,5mmol) etyl axetat duogc bd sung vao tir tir trong khi dang
khudy. Phan ting téa nhiét manh dugc quan sat thdy. Tiép tuc khudy trong 10 phit ma
khéng cin 1am mét. Sau khi 1am mat xubng 0°C, 45,8g (142,7mmol) tri(n-butyl)stannyl-
metanolat dugc bd sung vio timg giot trong khi dang khudy. Tiép tuc khudy trong 2 ngay
& nhiét do 4°C. Sau khi b6 sung vao 112,9¢ methanol, tiép tuc khudy trong 1 gir & nhiét
d6 xung quanh. Hon hgp phén tmg dugc b vao 250ml nuée, duge chiét ba 1an, mdi 1an

vai 150ml ete dietyl, phén chiét téng hop lai dugc rura hai lan, mdi lan v6i 80ml nudc,
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sau d6 mdi 1an v&i 40ml dung dich natri clorua dang nudce bao hoa, duoc sdy kho véi na-
tri sulfat va dugc c¢6 dac trong chian khong. Thu dugc 48,6g dau, ma duoc tinh chét béoi
phép sdc ky trén 300g silica gel v6i hexan/MTBE (10:1). Cudi cing thu duoc 34,6g
(67%) dau. § = 0,90 (m); 1,30 (m); 1,50 (m); 1,97 (s); 4,02 (t); 6,27 (t). |

Vi du 1b : 1-(4-Clo-phenyl)-3-((Z)-3-tributylstananyl-but-2-enyloxy)- 1H-pyrazol (5)

6,23g (30,8mmol) este diisopropyl cta axit azodicarbonic dugc bd sung vao 8,09¢
(30,8mmol) triphenylphosphin trong 200ml THF cung v&i khudy & nhiét d -75°C. Hon
hop duogc khudy & nhiét do nay trong 5 phut. Sau d6, 10,39g (28,8mmol) (Z)-3-tributyl-
stananyl-but-2-en-1-o0l dugc bd sung vao timg giot va dugc khudy trong 5 phit & nhiét
do -75°C. Sau khi bd sung vao 4,00g (20,6mmol) 1-(4-clophenyl)-3-hydroxypyrazol &
nhiét do -75°C tao thanh thé huyén phi mau d6. Hén hop duge cho lam 4m lén dén
nhiét d6 xung quanh va duogc khudy trong 3 ngay. Sau khi 14y dung dich ra trong chén
khong, 29g dau thu duge va duge tinh ché bang phép sic ky trén 120g silic oxit vdi
MTBE/heptan. Thu dugc 8,3g (75%) dau. & = 0,85 (m); 0,95 (m); 1,30 (m); 1,50 (m);
2,00 (s); 4,65 (d); 5,90 (d); 6,43 (t); 7,35 (d); 7,52 (d); 7,68 (d).

Vi du lc: Este metyl cia axit (Z)-5-[1-(4-Clo-phenyl)-1H-pyrazol-3-yloxy]-2-[(E)-
metoxyimino]-3-metyl-pent-3-enic (7)

3,00g (5,58mmol) 1-(4-Clo-phenyl)-3-((Z)-3-tributylstananyl-but-2-enyloxy)-1H-
pyrazol, 1,15g (5,86mmol) bromua ctia axit hydroxamic (6), 0,155g (0,67mmol) tri(2-
furyl)phosphin va 96mg (0,17mmol) bis(dibenzylidenaxeton)-paladi dugc khudy trong
10ml 1,4-dioxan trong 4 ngdy & nhiét do 80°C. Sau khi 14y dung dich ra trong chén
khong, 4,3g dau thu duge va dugce tinh ché bang phép sic ky trén 70g silic oxit voi
MTBE/heptan/1% trietylamin. Thu dugc 1,2g (59%) dau. 8 = 1,95 (s); 3,85 (s); 4,07 (s);
4,58 (d); 5,85 (d); 5,93 (1); 7,35 (d); 7,52 (d); 7,65 (d).

Vi du 1d: Amit metyl cla axit (Z)-5-[1-(4-Clo-phenyl)-1H-pyrazol-3-yloxy]-2-[(E)-
metoxyimino]-3-metyl-pent-3-enic (I-6)

120mg (0,33mmol) este metyl cia axit (Z)-5-[1-(4-clo-phenyl)-1H-pyrazol-3-
yloxy]-2-[(E)-metoxyimino]-3-metyl-pent-3-enic va 0,99ml (1,98mmol) cuia 2mol dung
dich metyl amin trong THF dugc khudy qua dém & nhiét do xung quanh trong 2,0ml
THF va 0,5ml nude. Sau khi 14y dung dich ra trong chan khong, san pham (120mg) thu
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duge voi nang sudt dinh luong va do tinh khiét tdt. Diém néng chay nim trong khoang

tr 129 dén 130°C.

Vi du 2: Este metyl cta axit (Z)-5-[1-(4-Clo-phenyl)-1H-pyrazol-3-yloxy]-2-[ 1-metoxy-
meth-(E)-yliden]-3-metyl-pent-3-enoic (hop chét ¢ cong thirc 1-7)

(0]
N\ o Cl N
Cl H,C O g CH;, N -0
,N\ 0 3 — Ny—CH,
N_r \/\/CHa _— 0] N0

5 Sn(nBu), Pd(ll)

1,50g  (2,79mmol)  1-(4-Clo-phenyl)-3-((Z)-3-tributylstananyl-but-2-enyloxy)-
1H-pyrazol (5), 0,81g (3,35mmol) hop chét este (8) [Chem Comm 4, 423-425, (2006)],
0,223¢g (0,28mmol) [(R)-(+)-2,2°’-Bis(diphenylphosphino)-1,1°’-bisnaphtyl]-
paladi(II)clorua duoc khqu trong 14ml 1,4-dioxan trong 4,5 ngay ¢ nhiét d6 100°C. Sau
khi 14y dung dich ra trong chan khong, san pham thé thu dwgc, ma duge tinh ché bang
phép sic ky trén 50g silic oxit véi MTBE/hexan/2% trietylamin. Thu dugc 0,12g, diém
néng chay nam trong khoang tir 123 dén 125°C.

Vi du 3: Metyl N-[(Z)-3-[1-(4-clophenyl)pyrazol-3-yl]oxy-1-metyl-prop-1-enyl]-N-

metyl-carbamat (I-10)

5 i
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Vi du 3a: 1-(4-clophenyl)-3-[(Z)-3-iodobut-2-enoxy]pyrazol (10)

4,7g (18,6mmol) iot dugc bd sung vao 10,0g (18,6mmol) 1-(4-clo-phenyl)-3-((Z)-
3-tributylstananyl-but-2-enyloxy)-1H-pyrazol trong 100ml metylen clorua & nhi€t dd
xung quanh cung véi khudy trong 3 gio. Sau khi 14y dung mbi ra trong chan khong, san
pham thd duoc hoa tan trong 200ml MTBE. 100ml dung dich kali florua 20% dang nuéc
duge bd sung vao va hdn hop duge khudy trong 2 gio & nhiét 6 xung quanh. Lép dang
nuéc dugce tach va duge chiét hai lan véi 20ml ete metyl-tert.-butyl. Cac pha hitu co téng
hop lai dugc rtra hai 1an, mbi 1an v6i 20ml nude, duogc séy kho v6i natri sulfat, va cac
dung méi dugc 13y ra trong chan khong. San pham tho (7,2g) dugc tinh ché bang phép
sic ky trén 50g silic oxit v6i ete metyl-tert.-butyl/hexan (1:20). Thu dugc 5,9¢, diém
néng chay nim trong khoang tir 75 dén 77°C.

Vi du 3b: Metyl N-[(Z)-3-[1-(4-clophenyl)pyrazol-3-ylJoxy-1-metyl-prop-1-enyl]-N-

metyl-carbamat

1,50g (4,00mmol) 1-(4-clophenyl)-3-[(Z)-3-iodobut-2-enoxy]pyrazol, 0,43g
(4,81mmol) este metyl cia axit N-metylcarbamic (9), 76mg (0,4mmol) ddng iodua, 1,27g
(6,00mmol) kali phosphat va 71mg (0,80mmol) N,N’-dimetyletylen diamin trong 14ml
toluene dugc khudy trong 1,5 ngay & nhiét do 100°C. Sau khi 1y dung dich ra trong chin
khong, san phdm tho duge tinh ché bang phép sic ky trén 50g silic oxit véi MTBE/hexan
(1:3). Thu dugc 0,67g. 'H-NMR (CDCls): 8 = 1,90 (s); 3,05 (s); 3,70 (s); 4,68 (m); 5,63
(m); 5,90 (d); 7,35 (m); 7,55 (m); 7,68 (d).
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Vi du 4: (Z,2E)-5-[1-(4-clophenyl)pyrazol-3-yl]oxy-2-metoxyimino-N,4-dimetyl-pent-3-
enamit (hop ché I-79)

Os__CHj
+j
c c c \ 0
N S OH N\j/o\//( 11
— — CH,
H,C
N CH,
O\\P/O) Cl CH
=0~ O~ N
+ P~ CH, -0
= _ N
H.C. 12 (0]
H,C~
C>\©\ CH,
/N O
N™ N
— N
O\
0
-79 Ny NeH
N 3
H,C

Vi du 4a: 1-[1-(4-Clophenyl)pyrazol-3-ylJoxypropan-2-on (11)

5,50g (28,3mmol) 1-(4-clophenyl)pyrazol-3-ol, 3,91g (28,3mmol) kali carbonat va
50mg natri iodua trong 30ml DMF dugc khudy trong 5 phut & nhiét do xung quanh. Sau
do, 2,62g (28,3mmol) cloaxeton dugc bd sung vao timg giot trong Khi tiép tuc khudy &
nhiét 46 60°C trong 5 gi. Hon hop duoc db vao dung dich lithi clorua dang nudc hon
10% va duoc chiét ba lan véi etyl axetat. Phan chiét téng hop lai dugc rira hai 1an voi
dung dich lithi clorua 10% va dugc sy khé véi natri sulfat. Sau khi ldy dung dich ra
trong chan khong, san phim tho dugc tinh ché bang phép sic ky trén silic oxit. Thu dugc

6,5g. San pham duoc st dung cho budce tiép theo.

Vi du 4b: Metyl (Z2E)-5-[1-(4-clophenyl)pyrazol-3-ylJoxy-2-metoxyimino-4-metyl-
pent-3-enoat va chét ddng phan E (13)

2,59g (23,1mmol) kali tert.-butylat duogc bd sung vao 5,26g (21,0mmol) 1-[1-(4-
clophenyl)pyrazol-3-ylJoxypropan-2-on ~ va  7,20g (26,9mmol) metyl (27)-3-

dietoxyphosphoryl-2-metoxyimino-propanoat (ma co thé duoc diéu ché nhu mo ta dbi
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v6i din xuét dimetoxy [(Tetrahedron Let 29, 3361-3364 (1988)] trong 100ml THF &
nhiét d6 xung quanh cung véi khudy. Tiép tuc khudy qua dém. Sau khi 14y dung moi ra
trong chan khong, hon hop dugc tinh ché bang phép sdc ky trén silic oxit v6i heptan/etyl
axetat. Thu duoc 1,07g hdn hop E:Z ty 1€ 80:20. Hon hop nay duoc st dung truc tiép cho

bude tiép theo.

Vi du 4c¢: Z,2E)-5-[1-(4-clophenyl)pyrazol-3-yl]oxy-2-metoxyimino-N,4-dimetyl-pent-3-

enamit

0,68g (1,87mmol) metyl (Z,2E)-5-[ 1-(4-clophenyl)pyrazol-3-ylJoxy-2-
metoxyimino-4-metyl-pent-3-enoat va chét dong phan E tir phén ung trude dugc hoa tan
trong 3,0ml THF. 2,0ml metylamin dang nuéc 40% duoc bd sung vao & nhiét do xung
quanh cung v6i tiép tuc khudy qua dém. Sau khi 14y dung dich ra trong chén khong, hdn
hop duogc tinh ché bing phép sic ky trén silic oxit v6i gradien heptan/etyl axetat. Thu
duoc 90mg chat dong phéan Z mong mudn.
IH-NMR (CDCl): & = 2,03 (s); 2,85 (d); 3,97 (s); 4,64 (s); 5,87 (s); 6,02 (d); 6,65 (br);
7,35 (d); 7,50 (d); 7,67 (d).

Vi du 5: Metyl N-[(Z)-3-[ 1-(4-clophenyl)pyrazol-3-yl]oxy-1-metyl-prop-1-enyl]-N-

metoxy-carbamat (I-1)

HO o HO x""i({
: . A = : s
CHy CHy .0
" 15 (raxemic} He P
8 £ I %
N, O A o A =
N O] — Lo A =0
N ' e |
16 (raxemic} 17
oL A OH : ? H
| w;: %' g N{:} il O g I /'1:# Hy i, &R 4 w:'i‘?f;w{} o N"”n/ CHy
S ﬁN g l.,{; H % W :;‘g«,,_y"‘ g AN
= i:} 3 . ”{ iy

19 (raxemic) o

18 (raxemic)

g i“‘“"""*"ﬁ? % 3 % g %
& %1 o N%zyf c} "o P ;;::;% &-»{: #H %

— TP
- e
= G. HN___CH,
S
- CH,
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Vi du 5a: Cis-3-metyloxiran-2-ylJmetanol (15)

37,6g (152,6mmol) axit 3-cloperbenzoic (d6 tinh khiét 70%) dugc bd sung timg
phin nhé vao 10,0g (138,7mmol) Z-but-2-en-1-o0l trong 140ml diclometan (DCM) ¢
nhiét d6 nim trong khoang tir 0 dén 5°C cing v6i khudy. Tiép tuc khudy & nhiét do 0°C
trong 2 gio. 35,0g canxi hydroxit dugc bb sung vao & nhiét do nam trong khoang tir 0 dén
5°C ciing véi tiép tuc khudy trong 2 git & nhiét @6 0°C. Chét két tia duogc loc, dugc rira
véi DCM, va chét loc dugc sdy kho véi natri sulfat. Dung moi dugc loai bd phan 16n &
380mbar/30°C. San phim thé (15,0 g, d6 tinh khiét 75%) dugc st dung ma khong cén
tinh ché thém.

Vi du 5b: 1-(4-clophenyl)-3-[[(2R,3S)-3-metyloxiran-2-yl]metoxy]pyrazol tri¢t quang
(16)

22.9g (113,0mmol) este diisopropyl cua axit azodicarbonic dugc bd sung vao
28,3g (107,9mmol) triphenylphosphin va 15,0g (127,7mmol) cis-3-metyloxiran-2-
ylJmetanol (15) tir thi nghiém trudc trong 400ml THF cung véi khudy & nhiét do -75°C.
Hdn hop dugc khudy & nhiét do ndy trong 5 phit. Sau do, 20,0g (102,8mmol) 1-(4-
clophenyl)-3-hydroxypyrazol dugc bd sung vao cing véi khudy & nhiét d6 -70°C. Hén
hop dugc lam cho Am 1én dén nhiét d6 xung quanh va dugc khudy trong 1 ngay. Sau khi
lay dung mdi ra trong chan khong, san phém tho duoc khudy véi 200ml diisopropylete
thu duoc 42g chét rin va duoc tinh ché thém bing phép sdc ky trén 330g silic oxit vdi
MTBE/heptan. Thu dugc 22,5g (82%).

Vi du 5c: 5-[[1-(4-clophenyl)pyrazol-3-yl]oxymetyl]-3-metoxy-4-metyl-oxazolidin-2-on
(17)

1,00g (8,9mmol) kali tert.-butylat duoc bd sung vao 1,08g (10,0mmol) metyl N-
metoxycarbamat trong 17ml DMSO cung véi khudy & nhiét d§ xung quanh. Tiép tuc
khudy trong 5 phat truée khi 2,00g (7,56mmol) 1-(4-clophenyl)-3-[[(2R,3S)-3-
metyloxiran-2-yl|metoxy]pyrazol duoc bd sung vao. Hon hgp dugc khudy & nhiét do
90°C trong 20 gi¢. Sau khi lam mat dén nhiét do xung quanh, hon hgp phéan g duoc a6
vao 150ml nuée, dugc chiét ba lan, mdi 1an v6i 30ml etyl axetat, phén chiét dugc tong
hop lai duogc sdy kho véi natri sulfat va dung mdi dugc liy ra trong chan khong. San

pham thd (2,5g) duoc sir dung ma khong can tinh ché thém.
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Vi du 5d: (2S,3R-1-[1-(4-clophenyl)pyrazol-3-yl]oxy-3-(metoxyamino)butan-2-ol tri€t
quang (18)

14,6g (40,0mmol) dung dich natri etylat 21% (trong etanol) dugc bd sung vao
10,0g (30,0mmol) 5-[[1-(4-clophenyl)pyrazol-3-ylJoxymetyl]-3-metoxy-4-metyl-
oxazolidin-2-on trong 100ml etanol & nhiét dd xung quanh cung véi khudy va khudy qua
dém. Dung moi dugc loai bo phén 16n trong chan khong va hén hep con lai duoc d6 vao
250ml dung dich natri dihydrophosphat dang nuéc, dugc chiét ba lan, mbi 14n véi 150ml
etyl axetat, dugc sdy kho véi natri sulfat dé thu dugc 8,7g dau sau khi 1am bay hoi dung
moi trong chan khong. Tinh ché thém bing phép sic ky trén 120g silic oxit véi
MTBE/heptan. Thu dugc 4,0g (43%). 'TH-NMR (CDCls): & = 1,22 (d); 3,17 (m); 3,57 (s);
3,91 (m); 4,33 (m); 4,47 (m); 5,93 (s); 7,35 (d); 7,52 (d); 7,68 (s).

Vi du Se: Metyl N-[(1R,2S)-3-[1-(4-clophenyl)pyrazol-3-ylJoxy-2-hydroxy-1-metyl-
propyl]-N-metoxy-carbamat tri¢t quang (19)

0,28¢g (3,5mmol) natri hydrocarbonat dugc bd sung vao 1,00g (3,2mmol) (2S,3R-
1-[1-(4-clophenyl)pyrazol-3-yl]oxy-3-(metoxyamino)butan-2-ol tri¢t quang trong 7ml
THF. Sau d6, 0,33g (3,5mmol) metyl cloformiat dugc bd sung vio timg giot cung voi
khudy & nhiét 6 xung quanh. Tiép tuc khudy qua dém. Hdn hop phan ung dugc d6 vao
10ml nuéc, duge chiét ba 1an, mdi 1an v6i 10ml MTBE, phén chiét téng hop lai dugc sdy
kho véi natri sulfat, va dung mdi duoc 14y ra trong chan khong. Sén pham thd (1,3g)

duoc st dung ma khéng can tinh ché thém.

Vi du 5f Metyl N-[(Z)-3-[1-(4-clophenyl)pyrazol-3-yl]oxy-1-metyl-prop-1-enyl]-
N-metoxy-carbamat (I-1)

2,61¢g (9,94mmol) triphenylphoshin dugc bd sung vao 3,50g (9,46mmol) metyl N-
[(IR,28)-3-[1-(4-clophenyl)pyrazol-3-yl]oxy-2-hydroxy-1-metyl-propyl]-N-metoxy-
carbamat triét quang trong 13ml THF cung véi khudy & nhiét do xung quanh. Hon hop
duoc 1am mat ti nhiét do -15°C. Sau do6, 2,11g (10,41mmol) este diisopropyl cua axit
azodicarbonic dugc bd sung cliing véi tiép tuc khudy trong 1 gi& & nhiét do 0°C va 1 gio ¢
nhiét d0 xung quanh. Sau khi ldy dung méi ra trong chan khong, san phém tho dugce tinh
ché thém bing phép sic ky trén 25g silic oxit véi MTBE/heptan/1% trietylamin. H-
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NMR (CDCLy): & = 1,93 (s); 3,72 (5); 3,81 (s); 4,78 (d); 5,73 (t); 5.90 (d); 7.36 (d); 7,55
(d); 7,70 (d).

Bang I. Hop chét c6 cong thire I vai dit liéu vat 1y ( diém noéng chay [°Cl: 'H-NMR
(CDCI3) (8); thoi gian luu gitt HPLC/MS [phut])

s6 [R!' |R?2 |R3 R* X |Y |Diém noéng chay [°C]; 'H-NMR
(8); R [phut]
I-1 |CH; |H |R3-1 [R44, [O |Y-1[6=1,93(s);3,72(s); 3,81 (s); 4,78
RS = (d); 5,73 (¥); 5,90 (d); 7,36 (d); 7,55
OCH; (d); 7,70 (d)
2 |[CH; |[H |[R3-1 |R44, [NH |Y-1
RS =
OCH3
I3 |[CH; |H [R3-1 |R4-3 |O |Y-1
I-4 |[CHs |H |R3-1 |R4-3 |[NH |Y-1
5 |CH; |H |R3-1 |R4-1 |O |Y-1]88-89°C
-6 |CH; |H |R3-1 |R4-1 |NH |Y-1]130°C
-7 |[CH; |[H |R3-1 [R4-2 |O |Y-1]123-125°C
-8 |CH; |H |R3-1 |R42 |NH |Y-1
19 [CH; |H |[R3-1 |R4-7 Y-1
1-10 |CH; |H |R3-1 [R4-4, |O |Y-1|8=190(s); 3,05 (s); 3,70 (s); 4,68
R = (m); 5,63 (m); 5,90 (d); 7,35 (m);
CH; 7,55 (m); 7,68 (d)
.11 |[CH; |H |R3-2 |R4-1 |NH |Y-1]38=1095(s); 2,85 (d); 3,95 (5); 4,55
(m); 5,87 (m); 5,95 (m); 6,70 (br);
6,95 (m); 7,73 (m); 7,80 (m)
-12 |CH; |H |R3-3 |R4-1 [NH |Y-1]8=1,95(s); 2,27 (s); 2,80 (d); 3,95
(s); 4,52 (m); 5,83 (d); 5,93 (m);
6,75 (br); 6,95 (m); 7,30 (m)
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s |R!' |[R? |R? R* X |Y |DPiém noéng chay [°C]; 'H-NMR
(8); R [phut]

I-13 |CHs |H R3-4 R4-1 |[NH |Y-1|8=1,93(s);2,38 (s); 2,80 (d); 3,95
(s); 4,55 (m); 5,88 (d); 5,95 (m);
6,75 (br); 7,13 (m); 7,28 (m); 7,41
(d); 7,64 (d)

I-14 |CH3 |H R3-5 R4-1 |NH |Y-1|125-127°C

I-15 |CHs |H R3-6 R4-1 |[NH |Y-1|8=1,95(s); 2,85 (d); 3,95 (s); 4,55
(m); 5,90 (d); 5,95 (m); 6,70 (br);
7,32 (m); 7,50 (s); 7,54 (d); 7,70
(d)

I-16 |CH; |H R3-7 R4-1 |NH | Y-1|6=1,95(s); 2,90 (d); 3,97 (s); 4,56
(m); 5,88 (d); 5,94 (m); 6,70 (br);
7,45 (m); 7,64 (s); 7,72 (d)

I-17 |CH; |H R3-8 R4-1 |NH |Y-1

[-18 |CH; |H R3-9 R4-1 |NH |Y-1|38=1,95(s); 2,33 (s); 2,88 (d); 3,97
(s); 4,56 (m); 5,85 (m); 5,95 (m);
6,70 (br); 7,03 (t); 7,30 (m); 7,44
(m); 7,62 (m)

1I-19 |CHs |H R3-10 |R4-1 |NH |Y-1

I-20 |CHs |H R3-11 |R4-1 |NH |Y-1|38=1,95(s); 2,25 (s); 2,30 (s); 2,87
(d); 3,97 (s); 4,56 (m); 5,85 (d);
5,95 (m); 6,73 (br); 7,15 (d); 7,27
(m); 7,35 (d); 7,63 (d)

I-21 |CHs |H R3-12 |R4-1 |NH |Y-1

[-22 |CHs |H R3-13 |R4-1 |NH | Y-1

I-23 |CH3 |H R3-14 |R4-1 |NH |Y-1

.24 |CH; |H R3-15 |R4-1 |NH |Y-1

[-25 |CHs |H R3-16 |R4-1 |NH |Y-1

I-26 |CH; |H R3-17 |R4-1 |NH |Y-1

127 |CH; |H |R3-14 |R4-1 |NH |Y-1
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S6 |R! R? |RS R* X |Y |Diém néng chay [°C]; 'H-NMR
(8); R¢ [phut]

I-28 |CH3 |H R3-18 [R4-1 |[NH | Y-1|3=1,95(s); 2,90 (d); 3,97 (s); 4,57
(m); 5,87 (m); 5,95 (m); 6,70 (br);
7,07 (m); 7,33 (m); 7,55 (m); 7,64
(m)

I-29 |CH; |H R3-19 |R4-1 |[NH |Y-1|38=1,95(s);2,90 (d); 3,97 (s); 4,58
(m); 5,88 (d); 5,94 (m); 6,70 (br);
7,15 (m); 7,30 (m); 7,43 (m); 7,64
(s); 7,70 (d)

[-30 |{CH3 |H R3-20 |R4-1 |NH |Y-1

I-31 |{CH; |H R3-21 |R4-1 |NH |Y-1

132 |CH; |H R3-22 |R4-1 |NH |Y-1|8=1,95(s);2,37 (s); 2,87 (d); 3,95
(s); 4,55 (m); 5,86 (d); 5,93 (m);
6,70 (br); 7,20 (m); 7,45 (m); 7,65
(d)

|I-33 |CHs |H R3-23 |R4-1 |[NH |Y-1|38 = 1,23 (m); 1,95 (s); 2,64 (m);
2,87 (d); 3,95 (s); 4,58 (m); 5,87
(d); 5,95 (m); 6,70 (br); 7,25 (m);
7,48 (m); 7,67 (d)

[-34 |CH; |H R3-24 |R4-1 |[NH |Y-1|8=1,95(s);2,90 (d); 3,97 (s); 4,58
(m); 5,92 (m); 6,70 (br); 7,67 (m);
7,75 (d)

I-35 |CH3 |H R3-25 |R4-1 |NH |Y-1

[-36 |CH3 |H R3-26 |R4-1 |NH |Y-1

I-37 |CHs |H R3-58 |R4-1 |NH |Y-1

I-38 |CH; |H R3-28 |R4-1 |NH |Y-1

-39 |[CH; |H R3-29 |R4-1 |NH |Y-1

140 [CH; [H [R3-30 |[R4-1 |[NH |Y-1

I-41 |{CH; |H R3-31 |R4-1 |NH |Y-1

[-42 |CHs |H R3-32 |R4-1 |NH |Y-1
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s6 |[R!' |[R*? |R? R* X |Y |Piém néng chiy [°C]; 'H-NMR
(3); Rt [phut]
143 |CH; |H |R3-33 |R4-1 |[NH |Y-1
144 |CH; |H |R3-34 |R4-1 |NH |Y-1
145 |CHs |H |R3-35 |R4-1 |NH |Y-1
146 |CHs |H |R3-36 |R4-1 |NH |Y-1
1-47 |CHs |H |R3-37 |R4-1 |NH |Y-1
1-48 |CHs |H |R3-38 |R4-1 |NH |Y-1
1-49 |CHs |H |R3-39 |R4-1 |NH |Y-1
150 |CHs |H |R3-40 |R4-1 |NH |Y-1
151 |CHs |H |R3-41 |R4-1 |NH |Y-1
152 |CHs |H |R3-42 |R4-1 |NH |Y-1
153 |CHs |H |R3-43 |R4-1 |NH |Y-1
154 |CH; |H |R3-44 |R4-1 |NH |Y-1
.55 |CH; |H |R3-45 |R4-1 |NH |Y-1
156 |CHs |H |R3-46 |R4-1 |NH |Y-1
57 |CHs |H |R3-47 |R4-1 |NH |Y-1
1-58 |CHs |H |R3-45 |R4-1 |NH |Y-1
159 |CHs; |H |R3-49 |R4-1 |NH |Y-1
160 |CHs |H |R3-50 |R4-1 |NH |Y-1
161 |CH; |H |R3-51 |R4-1 |NH |Y-1
162 |CHs |H |R3-52 |R4-1 |NH |Y-1
1-63 |CHs |H |R3-53 |R4-1 |NH |Y-1
64 |CHs |H |R3-54 |R4-1 |NH |Y-1
165 |CHs |H |R3-55 |R4-1 |NH |Y-1
.66 |[CH; |H |R3-56 |R4-1 |NH |Y-1
1-67 |CH; |H |R3-57 |R4-1 |NH |Y-1
168 |CHs |H |R3-58 |R4-4, O [Y-1
RS =
OCH;
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s§ |R! |R* [R’ R* X |Y |Piém noéng chay [°C]; 'H-NMR
(8); R [phut]

1-69 |CHs |H |R3-58 |R4-4, |NH |Y-1

RS =
OCHj

I-70 |[CHs |H |R3-58 |R4-3 [O |Y-1

I-71 [CH; |H |R3-58 |R4-3 |NH |Y-1

I-72 |CHs; |H |R3-27 |R4-1 |O |Y-1

173 |CHs |H |R3-58 |R4-2 |0 |Y-1

I-74 |[CH; |H |[R3-58 |[R4-2 |NH |Y-1

175 |[CH; |H |R3-58 |R4-7 Y-1

-76 | C;Hs |H  |R3-1 |R4-1 |NH |Y-1

I-77 |CoHs |[H  |R3-2 |R4-1 |[NH |Y-1

I-78 [CoHs |[H |R3-58 |R4-1 |NH | Y-1

1-79 |H CIl | R3-1 | R4-1 |NH | Y-1]8=2,03 (s); 2,85 (d); 3,97 (s); 4,64
(s); 5,87 (s); 6,02 (d); 6,65 (br);
7,35 (d); 7,50 (d); 7,67 (d)

1-80 |H CHs; |[R3-1 |R4-1 |O [Y-1

1-81 [CH; |H |R3-1 [R4-1 |NH |Y-3

I-82 |CHs |H |R3-59 |R4-1 [NH |Y-1|8=1,95(s); 2,16 (s); 2,18 (s); 2,30
(s); 2,90 (s); 3,97 (s); 4,33 (m);
4,65 (m); 5,30 (m); 5,87 (m); 6,07
(m); 6,55 (s); 6,65 (br); 6,96 (s)

I-83 |CH; |H |R3-60 |R4-1 [NH |Y-1|8=1,95(s);2,22(s); 2,90 (d); 3,95
(s); 4,35 (m); 4,67 (m); 5,30 (m);
5,88 (m); 6,07 (m); 6,65 (br); 6,73
(d); 7,35 (d); 7,43 (s)

184 |CHs |H | R3-61 |R&1 |NH |Y-1|0=1,95(s); 2,15 (s); 2,18 (s); 2,28
(s); 2,90 (d); 3,95 (s); 4,33 (m);
4,67 (s); 5,39 (d); 5,43 (d); 5.88
(m); 6,57 (s); 6,65 (br); 6,95 (s)
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Rl

R2

R4

DPiém noéng chay [°C]; 'H-NMR
(8); R¢ [phut]

I-85

CH3;

R3-62

R4-1

Y-1

& =1,95 (s); 2,21 (s); 2,25 (s); 2,89
(d); 3,95 (s); 4,35 (m); 4,70 (s);
5,39 (d); 5,44 (d); 5,90 (m); 6,65
(br); 6,73 (d); 7,40 (d); 7,45 (s)

I-86

CHs

R3-63

R4-1

5 = 1,73 (m); 1,93 (s); 2,15 (s);
2,30 (s); 3,85 (s); 4,05 (s); 4,33
(m); 4,60 (m); 5,75 (m); 5,85 (m);
6,55 (s); 6,95 (s)

1-87

CH3

R3-64

R4-1

& =1,95 (s); 2,12 (s); 2,14 (s); 2,30
(s); 3,85 (s); 4,07 (s); 4,35 (m);
4,63 (m); 5,85 (m); 6,15 (m); 6,27
(m); 6,55 (s); 6,97 (s)

I-88

CH3

R3-65

R4-1

8 =1,95 (s); 2,17 (s); 2,19 (s); 3,85
(s); 4,05 (s); 4,35 (m); 4,65 (m);
5,87 (m); 6,17 (m); 6,31 (m); 6,72
(d); 7,35 (d); 7,43 (s).

1-89

CH3

R3-66

R4-1

Y-1

& =1,95(s); 2,12 (s); 2,14 (s); 2,30
(s); 2,90 (d); 3,95 (s); 3,97 (s); 4,32
(m); 5,87 (m); 6,57 (s); 6,65 (br);
6,97 (s)

I-90

CH3

R3-63

R4-1

Y-1

d = 1,73 (m); 1,93 (s); 2,15 (s);
2,30 (s); 2,90 (d); 3,95 (s); 4,33
(m); 4,55 (m); 5,75 (m); 5,90 (m);
6,57 (s); 6,65 (br); 6,95 (s)

[-91

CH3

R3-67

R4-1

Y-1

5 = 1,73 (m); 1,93 (s); 2,18 (s);
2,20 (s); 2,90 (d); 3,95 (s); 4,35
(m); 4,60 (m); 5,75 (m); 5,90 (m);
6,55 (br); 6,73 (m); 7,35 (m); 7,43
(s)

-99-




Rl

R2

Piém néng chay [°C]; 'H-NMR
(8); Ry [phut]

1-92

CHs

R3-64

R4-1

Y-1

& =1,95 (s); 2,15 (s); 2,30 (s); 2,90
(d); 3,95 (s); 4,33 (m); 4,60 (m);
5,87 (m); 6,15 (m); 6,27 (m); 6,57
(s); 6,65 (br); 6,95 (s)

I-93

CHs

R3-65

R4-1

& =1,95 (s); 2,19 (s); 2,21 (s); 2,90
(d); 3,95 (s); 4,35 (m); 4,65 (m);
5,90 (m); 6,17 (m); 6,31 (m); 6,65
(br); 6,75 (d); 7,35 (m); 7,43 (s)

[-94

CH3

R3-59

R4-1

Y-1

8= 1,95 (s); 2,15 (5); 2,30 (s); 3,85
(s); 4,07 (s); 4,33 (m); 4,63 (m);
5,30 (m); 5,87 (m); 6,07 (m); 6,53
(s); 6,97 (s)

I-95

CH3

R3-60

R4-1

&= 1,93 (s); 2,22 (s); 3,85 (s); 4,07
(s); 4,37 (m); 4,67 (m); 5,30 (m);
5,87 (m); 6,07 (m); 6,70 (d); 7,37
(m); 7,45 (s)

1-96

CHs

R3-61

R4-1

Y-1

&= 1,95 (s); 2,15 (s); 2,17 (s); 2,28
(s); 3,87 (s); 4,07 (s); 4,33 (m);
4,67 (s); 5,40 (d); 5,43 (d); 5,87
(m); 6,53 (s); 6,95 (s)

1-97

CHs

R3-62

R4-1

8 =1,95 (s); 2,21 (s); 2,23 (s); 3.85
(s); 4,05 (s); 4,37 (m); 4,70 (s);
5,39 (d); 5,42 (d); 5,87 (m); 6,70
(d); 7,38 (m); 7,45 (s)

[-98

CH3

R3-68

R4-1

§=1,23 (t); 1,87 (s); 2,08 (5); 2,27
(s); 3,70 (s); 3,95 (s); 4,10 (q); 4,30
(m); 5,90 (m); 6,65 (s); 7,00 (s)

1-99

CHs

)

R3-69

R4-1

Y-1

[-100

CH3

R3-69

R4-1

NH

Y-1

-100-
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s§ [RT [R2 [R R X |Y |Diém néng chay [°C]; 'H-NMR
" (5); Re [ph]
101 |CH; |H |R3-69 |R4-4, |0 |Y-1
RS =
OCHs
-1102|CH; |H |R3-70 |R4-1 |O |Y-6
103 |CHs |H |R3-70 |R4-1 |NH |Y-6
104 |CH; |H |R3-70 |R4-4, |0 |Y-6
RS =
OCH;
-105| CH; |H |R3-71 |R4-1 |O |Y-4
106 | CH; |H |R3-71 |R4-1 |NH |Y-4
107 | CH; |H |R3-71 |R4-4, |0 |Y-4
RS =
OCH;
108 | CH; |H |R3-72 |R4-1 |NH |Y-1
109 | CH; |H |R3-72 |R4-1 [0 |Y-1
-[110|CHs |H |R3-72 |R44, [0 |Y-1
RS =
OCHs
-111| CH; |H |R3-72 |R4-1 |NH |Y-2
-112|CH; |H |R3-72 |R4-1 |0 [Y-=2
113 | CH; |H |R3-72 |R44, |0 |[Y=2
RS =
OCH;
[-114|CH; |H |R3-1 |R44, [0 [Y=2
RS =
OCHs
[-115|CH; |H |R3-1 |R44, |NH |Y-=2
RS =
OCH;

-101-
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s6 [R!' |R* |R? R* X |Y |DPiém néng chiy [°C]; 'H-NMR
(8); Re [phit]
116 |CH; |H |R3-1 |R43 |0 |Y-=2
-117|CHs |H |R3-1 |R4-3 |NH |Y-2
-[118|CHs |H |R3-1 |R4-1 |[O |Y=2
[-[119| CHs |H |R3-1 |R4-1 |NH |Y-2
120 CH; |H |R3-1 |R42 |O |Y-=2
121 CHs |H |R3-1 |R42 |NH |Y-2
-122|CHs |H |R3-1 |R4-7 Y-2
123 |CHs |H |R3-1 |R44, [0 |Y-=2
RS
CHs
124 |CH; |H |R3-73 |R4-1 |NH |Y-1
-125| CHs |H |R3-74 |R4-1 |NH [Y-1
1126 |CH; |H |R3-75 |R4-1 |NH |Y-1
-127| CHs |H |R3-76 |R4-1 |NH |Y-1
128 | CHs |H |R3-77 |R4-1 |[NH |Y-1
129 | CH; |H |R3-78 |R4-1 |NH |Y-1
130 |CH; |H |R3-78 |R4-1 |NH |Y-1
131 | CHs |H |R3-80 |R4-1 |NH |Y-1
132 |CH; |H |R3-81 |R4-1 |NH |Y-1
133 | CHs |H |R3-82 |R4-1 |NH |Y-1
[-134|CH; |H |R3-83 |[R4-1 [NH |Y-I
-135| CH; |H |R3-84 |R4-1 |NH |Y-1
136 | CHs |H |R3-85 |R4-1 |NH |Y-1
-137|CH; |H |R3-86 |R4-1 |NH |Y-1
138 | CH; |H |R3-87 |R4-1 |NH |Y-1
139 | CH; |H |R3-88 |R4-1 |NH |Y-1
140 | CH; |H |R3-89 |R4-1 |NH |Y-1
[-141| CH; |H |R3-90 |R4-1 |NH |Y-1

-102-
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S6 |R' |R? [R? R X |Y |Diém noéng chiy [°C]; 'H-NMR
(3); Rt [phut]
142 |CH; |H |R3-91 |R4-1 [NH |Y-1
-143 |CH; |H |R3-92 |R4-1 |NH |Y-1
144 | CH; |H |R3-93 |R4-1 |NH |Y-1
-145 | CH; |H |R3-94 |R4-1 |NH |Y-1
146 | CH; |H |R3-95 |R4-1 |NH |Y-1
[-147|CH; |H |R3-96 |R4-1 |NH |Y-I
148 |CH; |H |R3-97 |R4-1 |NH |Y-1
149 | CH; |H |R3-98 |R4-1 |NH |Y-1
1150 |CH; |H |R3-99 |R4-1 |NH |Y-1
151 | CHs |H |R3-100 |R4-1 |NH |Y-1
152 CHs; |H |R3-101 |R4-1 |NH |Y-1
153 | CH; |H |R3-102 |R4-1 |NH |Y-1
[-154| CHs |H |R3-103 |[R4-1 |NH |Y-1
155 | CH; |H |R3-104 |R4-1 |NH |Y-1
156 | CHs |H |R3-105 |[R4-1 |NH |Y-1
1157 | CHs |H |R3-106 |[R4-1 |NH |Y-1
158 |CH; |H |R3-107 [R4-1 |NH |Y-1
159 | CHs |H | R3-108 [R4-1 |NH |Y-1
160 | CHs |H |R3-109 |[R4-1 |NH |Y-1
161 | CHs |H |R3-110 |[R4-1 |NH |Y-1
[162| CHs |H |R3-111 |R4-1 |NH |Y-1
163 | CHs |H |R3-112 [R4-1 |NH |Y-1
164 | CH; |H |R3-113 |R4-1 |NH |Y-1
165 CH; |H |R3-114 |R4-1 |NH |Y-1
-166 | CH; |H |R3-115 |R4-1 |NH |Y-1
-167|CH; |H |R3-116 |R4-1 |NH |Y-1
[-168 |CH; |H |R3-117 |R4-1 |NH |[Y-1
[-169|CHs |H |R3-118 |[R4-1 |NH |Y-4

-103-
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s§ |[R' |R? |R? R* X |Y |Diém noéng chay [°C]; 'H-NMR
(8); R [pht]
[-170 | CH; | H R3-119 |R4-1 |NH | Y4
[-171 | CH; |H R3-120 |R4-1 |NH |Y-4
[-172 | CH; |H R3-121 |R4-1 |NH | Y4
[-173 |CHs; |H R3-122 |[R4-1 |NH | Y4
[-174 | CH; |H R3-123 |R4-1 |NH | Y4
[-175| CHs; |H R3-124 |R4-1 |NH | Y4
[-176 | CH; | H R3-125 |[R4-1 |NH | Y4
[-177 | CH; |H R3-126 |R4-1 | NH |Y-1
[-178 | CHs |OCH3| R3-1 R4-4, |O |Y-1
RS =
OCH3
[-179 | CHs |OCHs| R3-1 R4-4, |O |Y-1
R> =
OCH;
[-180 CHs |OCHs| R3-1 R4-4, |O |Y-1
R> =
OCH;3
[-181 | CH; |H R3-1 R4-4, (O |Y-1
RS =
OCHj;
[-182 | CH; |H R3-1 R4-1 |NH | Y-1
[-183 | CH; |H R3-1 R4-1 |O |Y-1
[-184 | CH; |H R3-1 R4-2 |NH |Y-1
[-185 | CH; |H R3-1 R4-2 |0 |Y-1
[-186 | CH; | H R3-127 |R4-1 | O Y-1|79-81°C
[-187 | CH; | H R3-127 |R4-1 |NH | Y-1|8=1,95(s); 2,12 (s); 2,18 (s); 2,87
(d); 3,97 (s); 3,98 (s); 4,35 (m);
5,90 (m); 6,65 (br); 7,35 (d); 7,43
(s)

-104-
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Rl

R4

Piém noéng chiy [°C]; 'H-NMR
(8); R [phut]

[-188

CyHs

R3-1

R4-1

Y-1

& = 1,05 (m); 2,30 (m); 3,85 (s);
4,05 (s); 4,62 (m); 5,90 (m); 7,35
(m); 7,52 (m); 7,70 (d)

[-189

CHs

R3-127

R4-4,
RS
CH3

& =1,90 (s); 2,22 (s); 2,24 (s); 3,02
(s); 3,70 (s); 3,98 (s); 4,48 (m);
5,57 (m); 6,75 (m); 7,40 (m); 7,45
(s)

[-190

CHs 7

R3-66

R4-1

Y-1

& = 1,95 (s); 2,10 (s); 2,13 (s); 2,30
(s); 3,85 (s); 3,92 (s); 4,05 (s); 4,35
(m); 5,87 (m); 6,53 (s); 6,97 (s)

[-191

CHs

R3-128

R4-1

& = 1,30 (t); 1,95 (s); 2,20 (s); 2,22
(s); 3,85 (s); 4,06 (s); 4,20 (q); 4,37
(m); 5,87 (m); 6,71 (d); 7,37 (m);
7,45 (s)

[-192

CHs

R3-128

R4-1

&= 1,30 (t); 1,95 (s); 2,20 (s); 2,21
(s); 2,92 (d); 3,95 (s); 4,22 (m);
4,37 (m); 5,90 (m); 6,65 (br); 6,73
(m); 7,37 (m); 7,45 (s)

[-193

CHs

R3-68

R4-1

&= 1,32 (t); 1,95 (s); 2,16 (s); 2,17
(s); 2,32 (s); 2,92 (d); 3,97 (s); 4,20
(q); 4,33 (m); 5,90 (m); 6,57 (s);
6,65 (br); 7,97 (s)

[-194

CH3

R3-5

R4-1

Y-1

5 = 1,95 (s); 3,85 (s); 4,05 (s); 4,53
(m); 5,87 (d); 5,93 (m); 7,07 (m);
7,25 (m); 7,55 (m); 7,63 (d)

[-195

CH;

R3-6

R4-1

Y-1

5= 1,95 (s); 3,85 (s); 4,05 (s); 4,55
(m); 5,88 (d); 5,93 (m); 7,33 (m);
748 (); 7,53 (d); 7.70 (d)

-105-




RI

RZ

R3

Piém néng chay [°C]; 'H-NMR
(6); Rt [phut]

[-196

CHs3

R3-2

R4-1

d = 1,95 (s); 3,85 (s); 4,07 (s); 4,55
(m); 5,87 (d); 5,92 (m); 6,95 (m);
7,73 (d); 7,80 (m)

[-197

CHs;

R3-4

R4-1

& =1,95 (s); 2,37 (s); 3,85 (s); 4,07
(s); 4,55 (m); 5,85 (d); 5,92 (m);
7,12 (m); 7,28 (m); 7,43 (d); 7,67
(d)

[-198

CHs

R3-22

R4-1

& =1,95 (s); 2,35 (s); 3,85 (s); 4,05
(s); 4,57 (m); 5,83 (d); 5,93 (m);
7,20 (d); 7,47 (d); 7,66 (d)

[-199

CHs

R3-24

R4-1

8 =1,95 (s); 3,85 (s); 4,07 (s); 4,60
(m); 5,95 (m); 7,67 (m); 7,77 (d)

[-200

CHs

R3-22

R4-1

Y-1

& = 1,25 (m); 1,95 (s); 2,65 (m);
3,85 (s); 4,05 (s); 4,58 (m); 5,83
(d); 5,93 (m); 7,25 (m); 7,48 (m);
7,67 (d)

[-201

CHs3

R3-19

R4-1

&= 1,95 (s); 3,85 (s); 4,07 (s); 4,58
(m); 5,87 (d); 5,93 (m); 7,15 (m);
7,30 (m); 7,45 (m); 7,63 (s); 7,70
(d)

[-202

CHs

R3-7

R4-1

Y-1

&= 1,95 (s); 3,85 (s); 4,07 (s); 4,58
(m); 5,90 (d); 5,95 (m); 7,45 (m);
7,67 (d); 7,73 (d)

[-203

CHs;

R3-129

R4-1

Y-1

8= 1,35 (d); 1,95 (3); 3.85 (s); 4,07
(s); 4,55 (m); 5,84 (d); 5,93 (m);
6,92 (m); 7,45 (m); 7,60 (d)
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Rl

R2

R4

Piém nong chay [°C]; 'H-NMR
(8); R¢ [phut]

[-204

CH3

R3-11

R4-1

Y-1

5=1,95 (s); 227 (5); 2,32 (s); 3,85
(s); 4,07 (s); 4,58 (m); 5,85 (d);
5,95 (m); 7,15 (d); 7,30 (m); 7,37
(s); 7,66 (d)

[-205

CHs

R3-3

R4-1

& =1,95 (s); 2,25 (s); 3,83 (s); 4,05
(s); 4,54 (m); 5,82 (d); 5,92 (m);
6,95 (m); 7,25 (m); 7,32 (d)

[-206

CH;

R3-9

R4-1

Y-1

8= 1,93 (s); 2,31 (5); 3,85 (s); 4,07
(s); 4,56 (m); 5,85 (m); 5,95 (m);
7,03 (m); 7,33 (m); 7,43 (m); 7,64
(m).

1-207

CH3

R3-18

R4-1

Y-1

& =1,95 (s); 3,85 (s); 4,07 (s); 4,58
(m); 5,85 (d); 5,95 (m); 7,05 (m);
7,33 (m); 7,55 (m); 7,65 (d)

[-208

CHs

"R3-129

R4-1

& =1,33 (d); 1,95 (s); 2,87 (d); 3,97
(s); 4,55 (m); 5,84 (m); 5,95 (m);
6,73 (br); 6,92 (d); 7,45 (d); 7,62
(m)

[-209

CHs

R3-58

R4-1

Y-1

& = 1,95 (s); 3,83 (s); 4,05 (s); 4,65
(m); 5,95 (m); 7,43 (d); 7,55 (d);
8,23 (s)

[-210

Cl

CHs

R3-1

R4-1

Y-1

8 =2,10 (s); 2,65 (d); 4,01 (s); 4,95
(s); 5,97 (d); 6,85 (br); 7,37 (d);
7,50 (d); 7,67 (d)

[-211

vong

phenyl*

R3-1

R4-7
R6=C

Hs

Y-1

90°C
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s§ |[R! [R? [R? R* X |Y [Diém noéng chay [°C]; 'H-NMR
(8); Re [phut]
[-212 | vOng R3-98 | R4-7 Y-1]151°C
phenyl* Ré=C
Hs
[-213 | vOng R3-130 | R4-7 Y-4
phenyl* Ré=C
Hs
[-214 | vong "R3-131 |R4-7 Y-4 | 139-142°C
phenyl* R6=C
Hs
[-215 | vOng R3-132 | R4-7 Y-4 | 58-63°C
phenyl* Ré=C
Hs
[-216 | vOng R3-133 | R4-7 Y-1|111-113°C
phenyl* R=C
ISE
AI-217 vong R3-65 | R4-7 Y-1 | 78-88°C
phenyl* Ré=C
Hs
[-218 | vOng R3-60 | R4-7 Y-1 | 83-88°C
phenyl* R6=C
Hs
[-219 | vong R3-67 | R4-7 Y-1 | 87-89°C
phenyl* Ré=C
H3
[-220 | vOng R3-62 | R4-7 Y-1 | 82-88°C
phenyl* RS=C
. o

-108-
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& Rl |R® |R° R |X |Y |Diém nong chay [°C]; 'H-NMR
(8); Re [phut]
[-221 | vong R3-134 | R4-7 Y-1|92-98°C
phenyl* Ré=C
Hs
[-222 | vOong R3-135 | R4-7 Y-1|141-145°C
phenyl* R%=C
Hs
[-223 | vOng R3-64 R4-7 Y-1 | 88-91°C
phenyl* R=C
Hs
1-224 | vong R3-59 | R4-7 Y-1 | 82-86°C
phenyl* Ré=C
H;
[-225 | vOong R3-63 R4-7 Y-1|64-70°C
phenyl* R%=C
H;
[-226 | vOng R3-136 | R4-7 Y-11]101-108°C
phenyl* Ré=C
Hs
[-227 | vOong R3-137 | R4-7 Y-1]98-102°C
phenyl* Ré=C
ISE
[-228 | vong R3-138 | R4-7 Y-1|71-75°C
phenyl* R6=C
ISE
[-229 | vong R3-139 | R4-7 Y-7 | 72-74°C
phenyl* Ré=C
H3

-109-




s§ [RT [RZ [R® [R* X |Y |Diém néng chay [°C]; 'H-NMR
(3); Re [phit]
[-230 | vong R3-140 | R4-7 Y-7 | 8 =1,65 (s); 3,32 (s); 3,67 (s); 5,20
phenyl* R=C (s); 7,07 (m); 7,27 (m); 7,47 (m)
Hs
[-231 | vong R3-141 | R4-7 Y-1|136-138°C
phenyl* R6=C
H;
1232 | vong R3-142 | R4-7 Y7 5= 1.65 (s): 3,43 (s); 3,70 (5); 5,20
phenyl* R=C (s); 7,30-7,65 (m)
Hs
[-233 | vOng R3-127 | R4-7 Y-1 | R¢= 3,678 phut
phenyl* R%=C
Hs
[-234 | vong R3-143 | R4-7 Y-1 | Rt =4,092 phut
phenyl* R¢=C
Hs
[-235 | vong R3-144 | R4-7 Y-1 | R = 4,065 phut
phenyl* Ré=C
Hs
[-236 | vOong R3-145 | R4-7 Y-1 | R =3,947 phut
phenyl* R¢=C
Hs
[-237 | vOng R3-146 | R4-7 Y-1 | R¢= 3,875 phut
phenyl* Ré=C
Hs
[-238 | vong R3-147 | R4-7 Y-1 | Re=4,100 phut
phenyl* R=C
Hs
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s |R! [R? |R’ R* X |Y |DPiém noéng chay [°C]; 'H-NMR
(3); Re [phiit]
[-239 | vOong R3-68 R4-7 Y-1 | R¢= 3,933 phut
phenyl* R=C
H3
[-240 | vOng R3-148 | R4-7 Y-4 | R¢= 3,496 phut
phenyl* R6=C
H3
[-241 | vOong R3-149 | R4-7 Y-4 | Re= 4,075 phut
| phenyl* R%=C
Hs
[-242 | vOng R3-150 | R4-7 Y-1 | Rt=4,128 phut
phenyl* Ré=C
H3
[-243 | vong R3-151 |R4-7 Y-1 | Re= 3,894 phut
phenyl* R6=C
Hs
[-244 Véng R3-152 | R4-7 Y-1 | Rt = 3,875 phut
phenyl* RS=C
H3
[-245 | vong R3-153 | R4-7 Y-1 | Re= 3,995 phut
phenyl* R=C
H3
1246 vong R3-154 | R4-7 Y-1 | Ri=4,115 phut
phenyl* R6=C
ISE
[-247 | vOng R3-20 R4-7 Y-1 | Re= 3,715 phut
phenyl* R6=C
Hs
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5§ R R2 R R |X |Y |DPiém nong chay [°CJ; 'H-NMR
(8); Re [phut]
1248 | vong R3-157 | R4-7 Y-1 | Re= 3,714 pht
phenyl* Ré=C
H3
[-249 | vOong R3-128 | R4-7 Y-1 | Rt=3,861 phut
phenyl* Ré=C
Hs
[-250 | vOng R3-158 | R4-7 Y-1 | Rt=4,251 phut
phenyl* Ré=C
H;
[-251 | vOong R3-159 | R4-7 Y-1|105-107°C
phenyl* Ré=C
Hs
[-252 | vOng R3-151 | R4-7 Y-1 | 102-104°C
phenyl* Ré=Et
yl
I[-253 | vong R3-1 R4-7 Y-1|96-97°C
phenyl* R=C
HF>
1254 | vong R3-128 | R4-7 Y-1 |Rt=4,219 phat
phenyl* Ré=Et
yl
[-255 | vOng R3-68 R4-7 Y-1 | Rt =4,239 phut
phenyl* Ré=Et
yl
[-256 | vOng R3-146 | R4-7 Y-1 | Rt =4,176 phut
phenyl* RS=Et
yl
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6 [RT [RZ [R® R X |Y |Diém néng chay [°C]; 'H-NMR
(8); R¢ [phut]
[-257 | vong R3-66 | R4-7 Y-1 | Rt=4,013 phut
phenyl* Ré=Et
yl
[-258 | vong R3-160 | R4-7 Y-1|8=2,15 (s); 3,67 (5); 3,95 (s); 5,28
phenyl* Ré=C (s); 6,85 (m); 7,45 (m); 7,50 (m);
Hs 7,70 (m)
1259 | vong R3-161 | R4-7 Y-1[5=133 (1); 2,17 (5); 3,68 (5); 4,22
phenyl* Ré=C (q); 5,28 (s); 6,87 (d); 7,45 (m);
H; 152(n0;7ﬂ3(nﬂ
[-260 | vOng -R3-162 | R4-7 Y-1 | Rt = 3,924 phut
phenyl* Ré=C
Hs
-261 | vong R3-163 | R4-7 Y-1 | Rt=4,131 phut
phenyl* Ré=C
Hs
[-262 | vOng R3-164 | R4-7 Y-1 | Re=4,141 phut
phenyl* R=C
Hs
[-263 | vong R3-165 | R4-7 Y-1 | Rt=3,916 phut
phenyl* Ré=C
Hs
[-264 | vOng R3-166 | R4-7 Y-1 | Rt = 4,220 phut
phenyl* Ré=C
Hs
I-265 | vong R3-167 | R4-7 Y-1 | R:= 4,050 phut
phenyl* Ré=C
Hs
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s6 |R' |R*? |R® R* X |Y [DPiém néng chay [°C]; 'H-NMR
(8); Re [pht]
[-266 | vong R3-149 | R4-7 Y-8 | §=2,03 (s); 3,71 (s); 7,45-7,62 (m)
phenyl* R%=C
Hs
[-267 | vong R3-168 | R4-7 Y-1 |8 =220 (s); 2,40 (s); 3,69 (s); 5,20
phenyl* R=C (s); 6,70 (s); 7,12 (s); 7,42 (s); 7,53
Hs (m); 7,72 (m); 7,91 (s)
[-268 | vong R3-169 |R4-7 Y-1|8=2,11(s); 2,18 (s); 3,62 (s); 3,72
phenyl* Ré=C (s); 5,21 (s); 6,77 (s); 6,96 (s); 7,25
Hs (s); 7,53 (m); 7,72 (m); 8,91 (s)
[-269 | vOong R3-170 | R4-7 Y-1|8=2,00(s); 2,05 (s); 2,16 (s); 2,21
phenyl* R%=C (s); 3,70 (s); 5,16 (s); 6,72 (s); 6,82
Hs (s); 7,50 (m); 7,74 (m)
[-270 | vong R3-171 | R4-7 Y-1|8=2,16(s); 2,39 (s); 2,53 (s); 3,70
phenyl* R¢=C (s); 5,19 (s); 6,70 (s); 7,53 (m);
Hs 7,72 (m)
[-271 | vong R3-172 | R4-7 Y-11]8=2,18(s); 2,29 (s); 3,70 (s); 5,18
phenyl* Ré=C (s); 6,71 (s); 7,06 (s); 7.50 (m);
Hs 7,71 (m); 8,38 (s); 8,44 (s)
[-272 | vong R3-173 | R4-7 Y-1 |8 =1,28 (m); 2,12 (s); 3,00 (rdng);
phenyl* Ré=C 3,58 (m); 3,69 (s); 5,52 (s); 6,28
H; (s): 7,45 (m); 7,72 (m)
I[-273 | vong R3-174 | R4-7 Y-1|8 = 0,97 (m); 1,02 (m); 1,20 (m);
phenyl* Ré=C 1,90 (m); 2,05 (s); 2,62 (m); 3,68
Hs (s); 5,51 (s); 5,84 (s); 7,50 (m);
7,73 (m)
1-274 vong R3-175 | R4-7 Y-8 | Re=3,715 phut
phenyl* R=C
H3
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s6 |[R! |R? |R? R* X |Y |Piém néng chay [°C]; 'H-NMR
(8); Re [phut]
[275|CHs |H [R3-20 |R4-1 |O |Y-1|6=1.95(s);3,85 (s); 407 (5); 4,58
(m); 5,92 (m); 7,45 (m); 7,52 (m);
7,75 (m); 7,84 (d)
[-276 |CH; |H R3-12 |R4-1 |O |Y-1|72-74°C
[-277 | CHs |H R3-15 R4-1 |O |Y-1]73-75°C
1278 |CH; |H [R3-176 |R4-1 |O |Y-1]8=1,97(5); 3,85 (s); 4,07 (s); 4,58
(d); 5,90 (d); 5,95 (m); 7,17 (b);
7,43 (m); 7,65 (m)
1279 |CH; |H [R3-98 R4-1 |O |Y-1]90-92°C
1-280 |CH; |H |[|R3-20 |R4-1 |NH |Y-1|101-103°C
[-281|CHs |H [R3-12 |R4-1 |NH |Y-1]|112-115°C
[-282 |CHs |H [R3-15 R4-1 |NH |Y-1]93-95°C
[-283|CH; |H [R3-176 |R4-1 |NH |Y-1|84-86°C
[-284 | CHs |H [|R3-98 R4-1 |NH |Y-1]8=1,95(s); 2,27 (s); 2,93 (d); 3,97
(s); 4,48 (m); 5,93 (m); 6,42 (m);
6,67 (rong); 6,80 (d); 7,37 (d); 7,45
(m); 7,68 (m); 7,83 (m)
[285|CH; |H [R3-1 R4-4, |O |Y-1[8=1,93(s); 3,72 (s); 3,81 (s); 4,78
R> = (d); 5,73 (t); 5,90 (d); 7,36 (d); 7,55
OCH3 (d); 7,70 (d)
[-286 | CH; |H [R3-51 R4-1 |O |Y-1|6=1,93(s);2,45(s); 3,82 (s); 4,05
(s); 4,60 (d); 5,92 (t); 7,25-7,50 (m)
[-287 | CoHs |H  R3-1 R4-1 |NH |Y-1|8=1,05(t); 2,30 (q); 2,90 (d); 3,97
(s); 4,58 (m); 5,93 (m); 6,70 (rdng);
7,35 (m); 7,53 (m); 7,68 (s)
[-288 | CH; |H |R3-38 R4-1 |[NH |Y-1[8=1,95(s);2,90 (d); 3,97 (s); 4,63
(m); 5,95 (m); 6,75 (rong); 7,43
(m); 7,55 (m); 8,23 (s)
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s6 |R! |R*? |R? R* X |Y |Piém néng chay [°C]; 'H-NMR
(8); Re [phut]
[-289 |CHs |H [R3-51 R4-1 |NH |Y-1|8=1,93(s); 2,45 (s); 2,83 (d); 3,95
(s); 4,58 (m); 5,92 (m); 6,73 (réng);
7,30-7,50 (m)
[-290 |CH; |H [R3-1 R4-4, |O |Y-1]|8=1,18 (m); 1,95 (s); 3,45 (rong);
R’ 3,73 (s); 4,67 (m); 5,70 (m); 5,90
C2Hs (m); 7,35 (m); 7,53 (m); 7,67 (m)
[-291 |CHs |H [R3-39 |R4-1 |O |Y-1]72°C
[-292 |CHs; |H [R3-44 |R4-1 |O |Y-1]|106-110°C
[293|CH; |H [R3-44 |R4-1 |NH |Y-1]177°C
1294 | CH; |H R3-177 |R4-1 |0 [Y-1|8 = 1,93 (s); 3,20 (m); 3,28 (m);
3,83 (s); 3,90 (m); 4,05 (s); 4,42
(m); 4,50 (m); 5,88 (m); 5,94 (s);
6,83 (m); 7,25 (m); 7,50 (s)
[295|CH; |H R3-39 |R4-1 |NH |Y-1|142°C
[-296 | Iso- |H [R3-1 R4-1 |O |Y-1 v8 = 0,93 (m); 1,60 (m); 2,15 (d);
butyl 3,84 (s); 4,07 (s); 4,62 (m); 5,89
(m); 7,35 (d); 7,53 (d); 7,67 (s)
297 |CH; |H [R3-29 |R4-1 |O |Y-1]|8=1,95(s);3.85(s); 4,07 (s); 4,65
(m); 5,95 (m); 7,27 (m); 7,87 (m);
8,35 (s)
[-298 |CHs; |H [R3-36 |R4-1 |O |Y-1|8=1,95(s); 3,85 (s); 4,07 (s); 4,65
(m); 5,95 (m); 7,63 (m); 7,67 (m);
7,93 (s); 8,37 (s)
[-299 | Iso- |H [R3-1 R4-1 |NH | Y-1]|177°C
butyl
[-300| CoHs |H  [R3-58 |R4-1 |O |Y-1]|87°C
[-301 |CH; |H [R3-29 |R4-1 |NH |Y-1|140°C
I-302 |CHs |H [R3-36 |R4-1 |NH |Y-1[125°C
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s6 |[R!' |R* |R’ R* X |Y |Piém néng chay [°C]; 'H-NMR
(8); Re [phut]
[-303 | CHs |H |[R3-33 R4-1 |O | Y-1]8=1,95(s); 3,83 (s); 4,05 (s); 4,65
(m); 5,95 (m); 7,37 (m); 7,57 (m);
8,27 (s)
-304 |CHs |H [R3-54 R4-1 |O |Y-1|8 = 1,25 (m); 1,95 (s); 2,68 (m);
3,83 (s); 4,05 (s); 4,65 (m); 5,95
(m); 7,30 (m); 7,51 (m); 8,20 (s)
[-305|CH; |H [R3-33 R4-1 |NH |Y-1|126°C
[-306 | CH; |H [|R3-54 R4-1 |NH |Y-1|128°C
1-307|CH; |H [R3-178 |R4-1 |O | Y-1[8=1,95(s); 2,27 (s); 3,82 (s); 4,07
(s); 4,62 (m); 5,95 (m); 7,28 (m);
7,36 (m); 7,93 (s)
[-308 | CH; |H [R3-130 |[R4-1 |O | Y-4|8=1,95(s); 2,25 (s); 3,80 (s); 4,05
(s); 4,55 (m); 5,90 (m); 7,25-7,60
(m); 7,77 (m); 7,85 (s); 8,05 (s);
8,27 (s)
[-309| CHs |H [R3-130 |R4-1 |NH |- 5 =1,95 (s); 2,88 (d); 3,96 (s); 4,50
CH | (m); 5,92 (m); 6,70 (rdng); 7,25-
=N | 7,60 (m); 7,76 (m); 8,05 (s); 8,08
-O- | (s); 8,27 (s)
CH
5
[-310| CHs |H [R3-42 R4-1 0) Y-1|116°C
[-311 | CHs [H  [R3-38 R4-1 |NH |Y-1|154°C
[-312|CHs; |H [R3-30 R4-1 |NH |Y-1|167°C
[-313|CHs |H |[R3-178 |R4-1 |NH |Y-1|143°C
[-314 |CH; |H [R3-42 R4-1 |NH |Y-1|147°C
[-315|CH; |H [R3-40 R4-1 |NH |Y-1|153°C
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s6 |[R' |R? |R’ R X |Y |Diém néng chay [°C]; 'H-NMR

(3); R¢ [phut]

[-316 | CH; |H |[R3-177 |R4-1 |NH |Y-1|38 = 1,93 (s); 2,88 (d); 3,20 (m);
3,28 (m); 3,90 (m); 3,95 (s); 4,42
(m); 4,50 (m); 5,90 (m); 5,95 (s);
6,67 (rong); 6,86 (m); 7,25 (m);
7,50 (s)

[-317| CHs; {H [R3-179 |R4-1 |[NH |Y-1]|38=1,83(s); 1,93 (s); 2,18 (s); 2,42
(m); 2,70 (m); 2,88 (d); 3,83 (s);
3,95 (s); 4,35 (m); 5,90 (m); 6,65
(m); 6,93 (m)

[-318 | CH3 |H |R3-38 R4-1 |O |Y-1|87°C

[-319|CH; |H R3-32 |R4-1 |O |Y-1]8=193(s);2,27(s); 3,80 (s); 4,05
(s); 4,62 (m); 5,95 (m); 7,30 (m);
7,93 (s)

[-320 | CHs |H [R3-34 |[R4-1 |NH |Y-1]120°C

[-321|CHs |H [R3-38 R4-1 |NH |Y-1|143°C

[-322|CHs |H |R3-37 |R4-1 |NH |Y-1]|117°C

[-323|CHs |H |[R3-40 |R4-1 |O |Y-1|118°C

[-324|CH; |H [R3-37 |R4-1 |O |Y-1|38=1,93(s); 2,23 (s); 2,35 (s); 3,80
(s); 4,05 (s); 4,62 (m); 5,95 (m);
7,15 (m); 7,91 (s)

[-325|CHs |H |[R3-43 R4-1 |NH | Y-1]136°C

326 |CHs |H [R3-34 R4-1 |O |Y-1]|6=195¢(s); 3,83 (s); 4,05 (s); 4,63
(m); 5,95 (m); 7,67 (m); 7,82 (m);
8,42 (s)

[-327|CHs |H [R3-32 |R4-1 |NH |Y-1|8=2,07(s); 2,42 (s); 2,92 (d); 4,08
(s); 4,78 (m); 6,08 (m); 6,93 (rOng);
7,45 (m); 8,08 (s)
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Rl

R2

R4

DPiém néng chay [°C]; 'H-NMR
(8); R¢ [phut]

[-328

CH3

R3-41

R4-1

Y-1

&= 1,95 (s); 2,90 (d); 3,95 (s); 4,65
(m); 5,93 (m); 6,73 (rong); 7,30
(m); 7,55 (m); 8,23 (s)

[-329

CH3

R3-28

R4-1

Y-1

94°C

[-330

CHs

s

R3-50

R4-1

Y-1

130°C

[-331

CHs

R3-41

R4-1

Y-1

& =1,95 (s); 3,87 (s); 4,06 (s); 4,63
(m); 5,93 (m); 7,32 (m); 7,55 (m);
8,23 (s)

[-332

CoHs

R3-2

R4-1

& =1,05 (t); 2,30 (m); 3,82 (s); 4,05
(s); 4,62 (d); 5,90 (m); 6,93 (m);
7,73 (m); 7,80 (m)

[-333

CHs

R3-180

R4-1

& =1,95 (s); 2,27 (s); 3,85 (s); 4,07
(s); 4,40 (m); 5,88 (m); 6,66 (d);
6,78 (m); 7,37 (m); 7,45 (m); 7,83
(d)

[-334

CHs

R3-77

R4-1

123-124°C

[-335

CH;

R3-119

R4-1

§=1,90 (s); 2,12 (s); 3,83 (s); 3,92
(s); 4,03 (s); 4,33 (m); 5,74 (m);
7,18-7,45 (m)

[-336

CHs3

R3-80

R4-1

Y-1

133-134°C

[-337

CH3

R3-180

R4-1

Y-1

&= 1,95 (s); 2,27 (s); 2,90 (d); 3,97
(s); 4,40 (m); 5,88 (m); 6,66 (rong);
6,82 (m); 7,37 (m); 7,45 (m); 7,81
(d)

[-338

CHs3

R3-79

R4-1

94-97°C

[-339

CHs

R3-119

R4-1

Y-4

§=1,90 (5); 2,12 (s); 2,85 (d); 3,92
(s); 4,33 (m); 5,75 (m); 6,60 (rong);
7,18-7,45 (m)
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R2

R3

Piém néng chay [°C]; 'H-NMR
(3); Rt [phut]

[-340

CHs

R3-130

R4-1

& =1,95 (s); 3,82 (s); 4,05 (s); 4,52
(m); 5,87 (m); 7,25-7,60 (m); 7,75
(m); 7,80 (s); 8,05 (s); 8,26 (s)

[-341

CHs3

R3-130

R4-1

& =1,95 (s); 2,25 (s); 2,83 (d); 3,97
(s); 4,54 (m); 5,93 (m); 6,75 (rOng);
7,25-7,60 (m); 7,77 (m); 7,82 (s);
8,02 (s); 8,29 (s)

[-342

CHs

R3-181

R4-1

& = 1,95 (s); 2,27 (s); 2,88 (d); 3,97
(s); 4,39 (m); 5,93 (m); 6,67 (rOng);
6,80 (m); 7,08 (m); 7,27 (m); 7,45
(m)

[-343

CHs

R3-182

R4-1

Y-1

& =1,95 (s); 2,27 (s); 2,91 (d); 3,98
(s); 4,41 (m); 5,93 (m); 6,70 (rong);
6,85 (m); 7,37 (m); 7,65 (m)

[-344

CHs

R3-183

R4-1

& =1,95(s); 2,25 (s); 2,91 (d); 3,98
(s); 4,40 (m); 5,93 (m); 6,66 (rdng);
6,83 (m); 7,25-7,46 (m)

[-345

CHs

R3-184

R4-1

&= 1,95 (s); 2,25 (s); 2,90 (d); 3,85
(s); 3,98 (s); 4,38 (m); 5,93 (m);
6,66 (rong); 6,82 (m); 7,30 (m)

[-346

"CHs

R3-185

R4-1

Y-1

& = 1,95 (s); 2,20 (s); 2,88 (d); 3,95
(s); 4,30 (m); 4,98 (s); 5,92 (m);
6,65 (m); 6,80 (m); 7,40 (m)

[-347

CHs

R3-69

R4-1

Y-1

8= 1,95 (s); 2,90 (d); 3,95 (s); 4,65
(m); 5,92 (m); 6,67 (rong); 6,87
(m); 7,25 (m); 7,67 (m)
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Rl

R3

R4

DPiém nong chay [°C]; 'H-NMR
(3); R¢ [phut]

[-348

CHs3

R3-186

R4-1

Y-1

& = 1,42 (m); 1,95 (s); 2,27 (s);
2,91 (d); 2,96 (m); 3,98 (s); 4,42
(m); 5,93 (m); 6,70 (rong); 6,83
(m); 7,87 (m)

[-349

CaHs

R3-5

R4-1

Y-1

98°C

[-350

CHs

R3-88

R4-1

Y-1

& =1,95 (s); 3,53 (s); 3,85 (s); 4,05
(s); 4,50 (m); 5,65 (s); 5,90 (m);
7,28 (m); 7,50 (s)

[-351

CHs

R3-88

R4-1

&= 1,95 (s); 2,90 (d); 3,50 (s); 3,97
(s); 4,48 (m); 5,65 (m); 5,93 (m);
6,70 (rong); 7,28 (m); 7,50 (s)

[-352

CHs3

R3-76

R4-1

5 =1,95 (s); 2,27 (s); 2,87 (d); 3,95
(s); 4,63 (m); 5,93 (m); 6,66 (rdng);
7,35 (m); 7,77 (m)

[-353

CHs

R3-187

R4-1

& =1,95 (s); 2,87 (d); 3,97 (s); 4,63
(m); 5,90 (d); 5,95 (m); 6,70
(rong); 7,48 (m); 7,85 (m); 7,97 (d)

[-354

CHs

R3-188

R4-1

Y-1

d=1,93 (s); 2,77 (d); 3,93 (s); 4,54
(m); 5,92 (m); 6,80 (rong); 7,33
(m); 7,45 (m)

[-355

CHs

R3-189

R4-1

& = 1,95 (s); 2,85 (d); 3,95 (s); 4,55
(m); 5,92 (m); 6,70 (rdng); 7,23
(m); 7,40 (m); 7,64 (s); 7,78 (d)

[-356

CHs3

R3-193

R4-1

NH

Y-1

&= 1,94 (s); 2,87 (d); 3,94 (s); 4,44
(m); 5,17 (s); 5,67 (d); 5,88 (m);
6,70 (rong); 6,86 (m); 7,20 (m);
7,37 (d)

-121-




25927

s§ |[R!' |R? |R3 R* X |Y |Diém néng chay [°C]; 'H-NMR
(3); Re [phut]

[-357|CHs; |H [R3-194 |R4-1 |NH |Y-1|38=195s); 2,80 (d); 3,95 (s); 4,55
(m); 5,87 (d); 5,93 (m); 6,75
(rong); 7,25 (m); 7,35 (m); 7,45
(m); 7,55 (m); 7,70 (d)

[-358 |CH; |H [R3-83 |R4-1 |NH |Y-1[8=1,95(s);2,90 (d); 3,95 (s); 4,57
(m); 5,92 (m); 6,13 (s); 6,83 (rong);
7,45 (m); 7,35 (m); 7,70 (m)

[-359 |CH; |H [R3-195 |R4-1 |NH |Y-1138=195(s); 2,50 (s); 2,88 (d); 3,95
(s); 4,57 (m); 5,85 (d); 5,95 (m);
6,70 (rong); 6,90 (m); 7,60 (m);
8,33 (d)

* “yong phenyl” c6 nghia 12 R! va R? cing v6i hai nguyén tir cacbon li€n két v6i chiing
dé tao thanh vong phenyl. Isobutyl = 2-metyl-1-propyl.

m.p. = diém néng chay; R, = thoi gian luu gitt HPLC.

Dt liéu HPLC: c6t RP-18 (Téc dd in ¢4 ROD 50x4,6mm tir Merck KgaA, Germany), 1,8
ml/phut, thé tich phun 2ul, nhiét ¢ cot 40°C.

Dung moi rira giai hép: Axetonitril + 0,1% axit trifloaxetic (TFA) / nuéc + 0,1% TFA (%
gradien:95 dén 95:5 trong 5 phit), 40°C. MS: Quadrupole electrospray ionisation, 80 V
(pos. mode).

II. Vi du v& tac dung chéng lai nAm gay hai

Tac dung diét ndm cla céac hop chéit co cong thirc I dugc minh hoa béi céc thi

nghiém sau day:
I1.1 Thi nghiém vi chuin

Céc hoat chit dugc bao ché riéng 1é nhu dung dich gbc trong dimetyl sulfoxit

(DMSO) v6i ndng d 10 000ppm.

Vi du st dung 1: Hoat tinh chéng lai tac nhan giy bénh d6m vét Septoria gay ra boi Septo-

ria tritici trong thi nghiém vi chudn
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Céc loai nAm dugc st dung:
a) Septoria tritici (nhay cam véi chat e ché Qo, kiéu hoang)

b) Septoria tritici (c6 kha ning chiu dugc chit trc ché Qo, dot bién G143A)

100ml phin chiét mach nha 2% trong nuéc & pH 6,8 duoc ghép vdi cac tidu bao tir
dwoc nudi 2 tuln tudi duge trdng trén phan chiét mach nha 2% + aga 2% trong céc dia Petri
va duoc nudi ciy trong 3 ngly trén may lic quay & nhiét d6 24°C va véi tbe do 150
vong/phiit. Mé cdy dugce thu hoach, glyxerol dugc bb sung vao (15 % (v/v) va duge giit
dong lanh & nhiét d6 -20°C trong cac phan uéc 1ml.

1ml huyén phii gbc duge lam tan va duge khudy duc vao 800ml phan chiét mach nha
2% trong nudc & pH 6,8. Cac hop chét dugc pha loang tir dung dich gdc trong (dimetyl-
sulfoxit) DMSO trong 10 budc. Cac dung dich cta hop chét duoc pha lodng 1/5 v6i nuée
khtr ion v trung trude khi st dung. Spl dung dich cua hop chét duge chuyén sang cac khay
vi thé. Sau d6, cac khay nay dugc d6 day véi 195ul huyén phi cua tiéu bao tir ctia mdi loai

nam.

Hoat tinh diét ndm duoc x4c dinh bang cach do d duc ciia mé ciy trong cac khay vi
thé 96 18 v6i su ¢6 mit cta cac hop chét thi nghiém. Sy phéat trién ctia ndm do duogc bing
cach ctr tir 15 dén 150 gid ghi lai dd den & 620nm. Hoat tinh diét nim tuong tng do duoc
bang cach so sanh hiéu qua cua céc hop chét thi nghiém v&i hiéu qua cua viée kiém soat
DMSO va thude diét ndm tiéu chuén.

Gié tri ICso (ndng d6 ciia hop chat thi nghiém din dén 50% su te ché doi v6i sw phat
tridn cia ndm) do duoc tir phan tng lidu lugng thu dugc dbi véi mdi hop chét va mdi loai
nim. Ndng d6 ban d4u ctia cc hop chét thi nghiém va 10 buéc pha loang (mdi hop chét c6

ty 1€ 1:4) cho phép céc gia tri ICso duoc danh gia tir 0,001 dén 100pmol/1 (uM).
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Bang II.

Hop chit Tach  Septoria | Tach  Septoria | HE s6 khang
tritici  ¢6 Kkha | tritici nhay | RF = R-ICso/S-ICs0
nang khang | (kiéu hoang)

(dot bién | (S-ICso) [uM]
G143A)
(R-ICs0) [uM]
Azoxystrobin > 100 3,5 n.d.
Dimoxystrobin > 100 7,1 n.d.
| Enestroburin > 100 4.5 n.d.

Kresoximmetyl | > 100 0,76 n.d.

Metominostrobin | > 100 > 100 n.d.

Orysastrobin > 100 27 n.d.

Picoxystrobin > 100 2,3 n.d.

Pyrametostrobin | > 100 > 100 n.d.

Pyraoxystrobin | > 100 1,6 n.d.

Pyraclostrobin 3.4 0,0012 2882

Trifloxystrobin | > 100 0,52 n.d.

I-5 2,2 0,083 26

I-6 8,3 0,34 24

I-82 6,8 1,1 6

I-83 7,6 1,6 4,6

I-84 16,1 0,5 33

I-85 22 0,8 29

1-90 26 1,0 26

I-91 27 1,6 17

1-94 12 0,6 22

[-95 29 2,2 14

1-97 49 1,7 29
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Hop chét Tach  Septoria | Tach  Septoria | HE s6 khang
| tritici  ¢6  kha | tritici nhay | RF = R-ICs0/S-ICs0

nang khang | (kiéu hoang)

(dot bién | (S-ICs0) [uM]

G143A)

(R-ICs0) [uM]
191 37 1,3 29
1-211 1,1 0,44 2,6
1212 8,3 1,4 6
1-213 0,057 0,076 0,7
1-215 48 1,7 28
1-216 12,0 6,3 2,0
1-217 63 6.3 10
1-218 79 5,6 14
1-221 10 3,4 3
1-223 19 2,7 7
1-224 5.4 1,7 3,2
1-225 72 3,4 21
1-228 10 3,4 3,0
1-230 25 3,2 8
1-233 2,7 0,24 12
1-234 4 2.4 1,7
1-235 51 13 4
1-236 24 6 4
1-238 12 6 1,9
1-243 15 4.1 3,6
1-244 1,3 0,6 2,0
1-247 9 5 1,9
1-249 11 2.4 5
1-250 97 19 5
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Hop chat Tach  Septoria | Tach  Septoria | Hé s6 khéng
tritici  c6 kha | tritici nhay | RF = R-ICso/S-ICso
nang khang | (kiéu hoang)

(dot bién | (S-ICs0) [uM]
G143A)
(R-ICs0) [uM]

1-255 42 19 2,2

1-256 24 21 1,1

1-257 67 15 4,5

1-260 3,3 2,3 1,4

1-261 5 2,9 1,6

1-262 1,6 1 RN

1-265 4 3,8 1,1

1-267 | 5 2,9 1,7

1-269 74 8 10

1-270 57 6 10

1-271 7 1,9 3,9

1-273 22 5 4

1-274 19 9 2,0

1-287 18 1,5 12

1-288 28 3,5 8,0

1-291 18 1,0 18,0

1-292 33 7,9 42

1-298 31 3,6 8,6

1-303 4,6 0,27 17,0

1-304 9,1 0,53 17,2

1-305 32 93 3.4

1-307 67 19,0 3,5

1-310 - 11 0,39 28,2

1-319 102 17,0 6,0
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Hop chat Tach  Septoria | Tach  Septoria | Hé s khéang
tritici  ¢6 kha | tritici nhay | RF = R-ICso/S-ICso
nang khang | (kiéu hoang)
(dot bién | (S-ICso) [uM]
G143A)
(R-ICs0) [uM]
1-324 38 1,9 20,0
1-326 18 1,2 15,0
1-331 25 1,8 13,9
1-339 21 1,0 21,0

Trong khi cac thubc diét nim loai strobilurin ban sin trén thi truong khong thé hién
hoat tinh bit ky chéng lai Septoria c6 sttc khang, chira dot bién trong gen séc t6 té bao ty lap
thé b gy tinh khang chét tc ché Qo (G143A) trong khi ¢6 hoat tinh chong lai cac chiing
kiéu hoang nhay, c4c hgp chét c6 cong thirc I c6 hoat tinh chéng lai ca hai, ching c6 stc
khang v chiing kidu hoang. N6i chung, tj 1¢ h¢ s khang (RF) dugc tinh tir cc gid trj IC50
x4c dinh cho ca hai chung Septoria, 1a dudi 30 ddi véi cac hop chét c6 cong thic I theo sang
ché. Tuy nhién, trong phén 16n cac trudng hop, ty 1€ hé sb khang ddi véi cac hop chét loai
strobilurin ban sin trén thi truong 13 16n hon 100 va thudng 16n hon vai tram (dé biét thong
tin chi tiét, tham khao, vi du FRAC, Mutations associated with Qol-resistance, Dec. 2006;
http://frac.info/frac/work/Mutations%20associated%20with%ZOQoI%ZOresistance.pdf va
cac trich dan trong tai liéu nay).

I1.2 Vi du so sanh
A) Thi nghiém trén canh dong
Céc hop chit duge st dung:

Hop chét c6 cong thire 1-6 dugc sir dung 12 hop phan EC 50g/1. Pyraclostrobin dugc st
dung 14 san phAm HEADLINE bén san trén thi truong.

Céc hop chit duge st dung:
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N\_7/ V?/CH Q

CH3

Pyraclostrobin

CH,
@N‘O‘CHS
N
CH,

hop chit I-6

Thi nghiém 1: Tinh hi¢u qua chéng lai Septoria tritici trén cdy lia mi mua dong

Thi nghiém duoc tién hanh duéi cic didu kién thuc dia & Bohl-Iggelheim, Rhineland-
palatinate, Germany. Hat gibng clia cdy lta mi mua dong (cv. Riband) dugc gieo va duoc
trdng dudi cac diéu kién tiéu chun véi su cung cap diy di clia nude va chit dinh dudng. O
giai doan phat trién GS 32 (14 thang 04 nam 2011), xir Iy hop chét lan tht nhét (200 g
a.i./ha) dugc tién hanh véi thé tich nuéc 12 400L/ha, ma duoc 13p lai 21 ngay sau do & giai
doan phat trién GS 39. Khong x Iy tiép bang thudc diét nidm. Nhiém tac nhan gy bénh tir
ndm (vi du, Septoria tritici) dién ra tw nhién. Sy danh gia pham vi anh huéng cta bénh doi
véi Septoria tritici 20, 33 va 46 ngay sau 1an xir Iy cudi cing (DAA) dugc thé hién trong
bang I1I. O hang cudi cung, sy danh gia vé& % tach Septoria tritici ¢6 sirc khang d6i voi chat

ttc ché Qo vé6i dot bién G143 A sau khi xit ly duogc dua ra.

Béng III.
. Bénh (%) % dot bién G143A

Nong  do
Xu ly (%) khi tach Sep-

(g a.i./ha) 20 33 46

toria tritici
DAA |DAA |DAA

Hop chatI-6 | 200 1 6 36 100
Pyraclostrobin | 200 8 32 93 100
khong  duoc

- 13 47 96 65
xu ly

Trong thi nghiém nay, tdc nhan gy bénh tir nim Septoria tritici duge chon loc hoan
toan theo hudéng tach co6 stc khang d6i véi chit (e ché Qo bing mdi mét 1an xtr 1y véi cac
hop chét twong tu strobilurin 1& Pyraclostrobin va hop chét c¢6 cong thirc I-6. Do muc do

khang cao, Pyraclostrobin thé hién mirc kiém soat khong di mic du né duoc st dung & murc
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lidu luong ban sin trén thi trudng, trong khi hop chit c6 cong thirc I-6 c6 kha ning kiém

sodt tach c6 strc khang dbi voi chit trc ché Qo ctia Septoria tritici véi dot bién G143.
Thi nghiém 2: Tinh hiéu qua chéng lai Septoria tritici trén cay lia mi mua dong

Thi nghiém nay duoc tién hanh duéi céc didu kién thyc dia & Limburgerhof, Rhine-
land-Palatinate, Germany. Hat giéng ctia cdy lia mi miia dong (cv. Riband) dugc gieo va
duoc tréng duéi cac diéu kién tiéu chuin véi su cung cép d?‘iy di cta nude va chat dinh
dudng. O giai doan phét trién GS 33 (08 thang 04 ndm 2011), xi Iy hop chit lan thtr nhét
(200 g a.i./ha) duoc tién hanh véi thé tich nude 1a 400L/ha, ma duge lap lai 26 ngay sau do
& giai doan phat trién GS 39. Khong xir Iy tiép bang thude diét ndm. Nhiém tac nhan gay
bénh tir ndm (vi dy, Septoria tritici) dién ra tw nhién. Sy dénh gia pham vi anh hudng cia
bénh déi véi Septoria tritici 19 va 34 ngdy sau lan xit I cubi cing (DAA) duoc thé hién
trong bang IV. O hang cudi cung, sy danh gia vé& % tach Septoria tritici ¢6 stc khang adi

véi chét e ché Qo véi dot bién G143 A sau khi xir Iy duge dua ra.

Bang IV.
. % dot bien G143A
Nong do | Bénh (%) _
X ly (%) khi tach Sep-
(g a.i./ha)
19 DAA 34 DAA toria tritici
Hop chatI-6 | 200 3 12 99
Pyraclostrobin | 200 5 28 100
khong dugc
- 10 36 94
xu ly

Trong thi nghiém nay, khoang toan bd tic nhan gay bénh tur ndm Septoria tritici c6
stic khang déi véi chét trc ché Qo (nhu duge danh gia & cudi thi nghiém). Do mirc do khang
cao, Pyraclostrobin thé hién hoat tinh chéng nim chi & mic dd khong dang ké so voi dbi
chimg khong dugc xtr Iy méc du né duoc sir dung & murc lidu luong béan sin trén thi trudng.
Tuy nhién, hop chét c¢6 cong thire -6 ¢6 kha nang 1am giam déng ké su nhiém Septoria trit-
ici ¢ kha nang khang dbi v6i chét tre ché Qo véi dot bién G143.

B) Thi nghiém nha kinh

Dung dich phun dugc diéu ché trong mot sd bude:
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Dung dich gbc duoc didu ché nhu sau: 1,26ml ciia hdn hop xyclohexanon va dimetyl-
sulfoxit ty 1& 1:1 dugc bd sung vao 8,4mg thanh phin hoat tinh. Tiép theo, 40,74ml hén hop
nuée, axeton (10%), chat nhil tuong Wettol (0,1%) va chit thim w6t Silwet (0,05%) duoc
bd sung vao. Sau d6, dung dich gbc nay duoc pha lodng tiép voi hoén hop dung mdi-chét

nhil trong-nude néu trén dén nong do mong muodn.

Thi nghiém 3: Kiém soat bénh dbm 14 trén cdy lta mi do tach hai Septoria tritici chira

G143A trong gen sic td té bao b ctia phirc hé sic td té bao bey gy ra

Cac cay ltia mi dugce trdng trong chau. Céc ciy ndy duge phun tran huyén phti chira
nuée, chita ndng d6 mong mudn cia thanh phan hoat tinh. Ngay tiép theo, cac cay dugc xUr
Iy duge cy huyén phii chita nudc cua Septoria tritici. Sau khi cdy, cac cdy thi nghiém dugce
day ndp va dugc chuyén ngay sang phong ¢6 do 4m twong dbi nam trong khoang tir 83 dén
85% va nhiét d6 nam trong khoang tr 19,5 dén 20°C. Sau 4 ngay, nip duoc 14y ra. Noi
chung, céac cdy thi nghiém dugc trdng trong khoang 28 ngay trong phong nha kinh. Sau do,

mitc d6 tAn cong ctia ndm trén 14 dugc danh gid bang mat 1a % ving 14 bi bénh,

Bang VII.
Tach Septoria tritici c¢6|Tach Septoria tritici ¢o
Xt Iy Nong 6 |kha ne‘mjg khéng 1 kha ,néng khang 2
(ppm) (dot bien G143A) Muc | (dot bien G143A)
d6 nhiém bénh (%) Mitc d6 nhiém bénh (%)
I-7 200 3 0
I-7 100 3 1
I-7 50 20 5
I-7 25 80 15
I-7 12,5 100 90
1211 200 1 0
I-211 100 3 1
[-211 50 10 5
[-211 25 60 10
[-211 12,5 80 30
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Tach Septoria tritici ¢

Tach Septoria tritici cé

Xirly Nong  dd|kha n'c'ln’g khang 1 kha 'nz‘mg khang 2
(ppm) (dot bién G143A) Muc|(dot bien G143A)
d6 nhiém bénh (%) Mitc dd nhiém bénh (%)

I-14 200 3 1

I-14 100 15 5

I-14 50 70 15

I-14 25 80 70

I-14 12,5 100 90

16 200 1 0

I-6 100 3 3

I-6 50 3 3

I-6 25 10 15

I-6 12,5 50 20

I-11 200 1 1

I-11 100 3 5

I-11 50 30 30

I-11 25 90 50

I-11 12,5 100 70

Pyraclostrobin | 200 30 15

Pyraclostrobin | 100 90 25

Pyraclostrobin | 50 100 40
Pyraclostrobin |25 100 60

Pyraclostrobin | 12,5 100 60
Trifloxystrobin |200 90 60
Trifloxystrobin | 100 90 70
Trifloxystrobin |50 90 70
Trifloxystrobin |25 100 70
Trifloxystrobin |12.5 100 80
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I1I. M6 hinh phan tir
TI1.1 Mb hinh c4u trac cta vi tri lién két kiéu hoang va dot bién G143A

Mo hinh cAu tric cia vi tri lién két kidu hoang va phirc hé sic td té bao by G143A
duoc tao ra dua trén cAu trac tinh thé cua phuc hé séc td té bao bey cua bod véi azoxy-
strobin duogc lién két véi vi tri Qo (PDB: 1SQB: Esser et al. J Mol Biol 341, 281-302
(2004)).

Két cAu nay dugc dua vao Schrodinger Maestro (version 9.0, Schrédinger, LLC,

New York, NY, 2009).

Sic td té bao b dugc tach tur ciu trac cua phtrc hé va dugce xir Iy v6i Schrodinger
Protein Preparation Wizard (Schrédinger Suite 2009 Protein Preparation Wizard; Epik
version 2.0, Schrédinger, LLC, New York, NY, 2009; Impact version 5.5, Schrodinger,
LLC, New York, NY, 2009, Prime version 2.1, Schrodinger, LLC, New York, NY,
2009).

Céu trac nay duogc stt dung nhu 12 mé hinh cta vi trf lién két kiéu hoang ma khong
can phai thay dbi thém.

M5 hinh d6t bién G143A dugc tao ra bing cach thay déi hydro trong Glyxin 143
ctia md hinh kiéu hoang vao nhém metyl, nho d6 tao ra S-Alanin, bang cach sir dung
Schrodinger Maestro. Cac axit amin trong khéi cdu 5 A quanh phén tir ddng két tinh cia
azoxystrobin dugc giam thiéu nang luong bing cach st dung Schrodinger MacroModel
(version 9.7, Schrodinger, LLC, New York, NY, 2009).

I11.2 N&i phén tir

Ceftu triic clia cac chét e ché duoc diéu ché dé nbi véi Schrodinger LigPrep (version
2.3, Schrt')dinger, LLC, New York, NY, 2009) va dugc dua vao md hinh cAu truc béng
cach st dung Schrodinger Glide (version 5.5, Schrodinger, LLC, New York, NY, 2009).

I11.3 Biéu do cua céc chat trc ché dugc lién két voi phire hé sdc to t€ bao bei

Biéu didn dd hoa cac kiéu ndi dugce tao ra bang cach sir dung Molecular Operating

Environment (MOE; 2010.10; Chemical Computing Group Inc., 1010 Sherbooke St.
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West, Suite #910, Montreal, QC, Canada, H3A 2R7, 2010) va duoc loc bﬁng cach su
dung GNU Image Manipulation Program (GIMP, version 2.6.8, 2008).

Nhu dugc minh hoa trén Fig. 1, m6 hinh phan t& cia phtc hé sic t6 té bao bey ¢6
kha nang chiu dugc chét tc ché Qo nhan tao véi dot bién G143A (xem chi tiét dusi day)
duge thuc hién. Néi pyraclostrobin ciia hop chit tuwong tu strobilurin ban sén trén thi
truomg thé hién sy va cham v& khong gian din dén lién két yéu ctia thanh phén hoat tinh
nay trong phirc hé sic t6 té bao bey voi dot bién G143A. Céc hop chét theo séng ché tranh
duoc su va cham vé khong gian bang cach hozc thay thé vong phenyl trung tdm cua py-
raclostrobin bang hai don vi cacbon nhd hon va/hodc linh hoat hon ma ¢ thé duoc thé
mdt cach thich hop hodc bing cach thay thé c4c tinh dugc da biét bing mot phan tir te-
trazolinon R4-7 nho hon.

II1.4 S8 1in va cham Van-der-Waals gifta cac chét trc ché va Alanin G143A

Céc phdi tir dugc dwa vao duoc chuyén sang mo hinh vi tri lién két G143A dé giit
khong cho céc toa do dugc dua vao md hinh kiéu hoang. Nh& d6, cac phirc hé gitta vi tri
lién két G143A va cac phéi te dugc tao thanh. Ching duoc su dung lam cAu tric khoi
mao dé giam thiéu ning luong bing cach sir dung Schrédinger MacroModel. Trong khi
md hinh héa, chi ¢6 phdi tir dugc cho phép di chuyén tu do, protein dugc cho 1a “dong
bang”. Céc kiéu dugce tao ra boi quy trinh nay duoc xem 1a trang thai thoai méi cua céc

chét trc ché sau khi dua vao dot bién G143A.

Hai nguyén tir dugc xem 1a ¢6 sy va cham vé khong gian, néu khoang cach gitra cac
tdm cta chiing nho hon 0,9 14n tong ban kinh Van-der-Waals cuia chung. Doi véi cac cap
nguyén tir trong Ging v&i sy tuong tac cla strobilurin véi Alanin 143, khoang cach tuong

rng dugc md ta trong Bang V.

Bang V.
Khoang
Nguyén |Bén kinh vdW |Nguyén |Ban kinh vdW cach va
tr 1 1 tar 2 2 Téng vdW |cham
C 1,70 C 1,70 3,40 3,06
C 1,70 N 1,55 3,25 2,93
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C 1,70 0 1,52 3,22 2,90
C 1,70 H 1,20 2,90 2,61
H 1,20 N 1,55 2,75 2,48
0 1,20 0 1,52 2,72 2,45

Sau khi giam thidu & vi tri lién két G143A nhu dugc mb ta trén ddy, s6 1an va cham
vé khong gian Van-der-Waals v6i Alanin 143 duoc dém dbi voi mdi mot chit we ché. Két

qua dugc dua ra trong Bang VI

Bang VI.

Hop chat S6 1an va cham
I-5
I-6

Pyrametostrobin

Metominostrobin

Azoxystrobin

Enestroburin

Pyraclostrobin

Dimoxystrobin

Orysastrobin

Pyraoxystrobin

Picoxystrobin

Trifloxystrobin

o] ool oo oo W W N 9| 2| O & W W

Kresoxim-Metyl

Thiy rang cac hop chit ¢ cong thirc I ¢6 s 1an va cham vé khong gian Van-der-
Waals nhd va ciing c6 hoat tinh cao khong ngo chéng lai cac ching ndm c6 kha niang
chiu duogc chét e ché Qo chura dot bién G143A néu trén trong cac thi nghiém vi chuén
ciing nhu trong céac thi nghiém trén canh ddng tai cc vi tri ma c6 phén 16n c4c ching
ndm c6 kha ning chiu dugc chit tc ché Qo chira dot bién G143A néu trén (xem dudi

day).
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YEU CAU BAO HO

1. Phuong phap diét ndm gdy bénh trén cdy chira dot bién trong gen sic td té bao ty lap
thé b gay tinh khang chat trc ché Qo, trong d6 dot bién nay 1a G143A, bao gom:

xtr Iy ndm gdy bénh trén cdy chua dot bién trong gen sic t6 té bao ty lap thé b gay tinh

khéng chét tc ché Qo, trong do dot bién 1a G143 A, hoic vat liéu, thuc vat, dét tré”)ng hoac

hat giéng ma c6 nguy co bi bénh tir nim gy bénh trén cay chira dot bién trong gen sic tb

té bao ty lap thé b gay tinh khang chit ttc ché Qo, trong d6 dot bién 1a G143A, mot lugng

hitu hidu cua it nhit mot hop chét ¢ cong thirc I
R2

R&‘_Y)\( R1 |’
4

R

trong do:

R!, R? ddc 1ap voi nhau 1a hydro, halogen, Ci-Cs-alkyl, Ci-Cs-alkoxy, C,-Cs-alkenyl,
C,-Cs-alkenyloxy, Co-Ce-alkynyl, C3-Ce-xycloalkyl hodc Cs-Ce-xycloalkyl-Ci-Ca-alkyl,
trong d6 cac nhom R! va R? dugc dinh hudng cis, hodc

R! va R? cung v6i hai nguyén tu cacbon lién két v6i chung dé tao thanh vong phenyl
mién 1a R* 13 4-metyl-1,4-dihydro-tetrazol-5-on-1-yl (cong thirc R4-7), va

trong d6 cac phan tir béo ctia R! va/hodc R* hodc vong phenyl néu trén 6 thé mang 1, 2,
3 hodc 1én dén con sd t6i da cac nhém R? giéng nhau hodc khac nhau ma doc lép véi
nhau duoc chon tu:

R® halogen, CN, nitro, C;-Cs-alkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkyl va Ci-Ca-
haloalkoxys;

Y la lién két truc tiép hodc nhém c¢6 hoa tri hai dugc chon tir -OCHz-, -CHa-, -
CH,CHz-, -C(Z)"N-O-CH-, -CHZ-C(Z)=N-O-CH,-, -O-N=C(Z)-C(Z)=N-O-CHa-,
-C(=0)-C(Z)=N-0O-CHa- va -C(=N-0-2)-C(Z)=N-O-CHa-,
trong d6 lién két dugc mo ta trén mit trai ciia nhom ¢ hoa tri hai Y duogc gén véi R3, va
lién két dugc mo ta trén mat phai duge gin v6i nguyén tir cacbon dugc thé boi R?, va

7 , ma c6 thé gidng hodc khac v6i Z bét ky khac, 1a hydro, C1-Cs-alkyl hodc Ci-Ca-
haloalkyl;
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R3 14 phenyl hodc heteroxyclyl don vong hogc hai vong bdo hoa, khdng bdo hoa mot
phan hodc thom c6 tir 3 dén 10 canh vong trong d6 cac nguyén tir canh vong cua heter-
oxyclyl bao gém, ngodi cdc nguyén tit cacbon, 1, 2, 3 hodc 4 nguyén tir khic loai dugc
chon tir nhém bao gém N,Ovas;

trong d6 the cac nhém vong R ¢6 thé mang 1, 2, 3, 4 hodc 1én dén con sb tdi da cac
nhom R giéng nhau hodc khac nhau ma ddc 14p véi nhau duge chon tur: |

RP , ma c6 thé gibng hodc khac voi RP bit ky khac, 1a amino, halogen, hydroxyl, oxo,
nitro, CN, carboxyl, Ci-Cs-alkyl, C»-Cs-alkenyl, C2-Cs-alkynyl, Ci-Cs-haloalkyl, Ci-Cs-
alkoxy, Ci1-Cs-haloalkoxy, C3-Ce-xycloalkyl, C3-Ce-xycloalkenyl, C2-Ce-alkenyloxy, Cs-
Cg-alkynyloxy, Ci-Ce-alkoxyimino-Ci-Cs-alkyl, C2-Ce-alkenyloxyimino-C;-Cs-alkyl, Co-
Cs-alkynyloxyimino-Ci-Cs-alkyl, Ci-Cs-alkylamino, Ci-Cs-alkoxycarbonyl, Ci-Cs-alkyl-
carbonyloxy, phenyl, naphtyl hodc heteroxyclyl don vong hodc hai vong bdo hoa, khong
bdo hoa mot phan hodc thom c6 tir 3 dén 10 canh vong ma, ngoai cdc nguyén tir cacbon,
chira tir mot dén bén nguyén tir khac loai tir nhom bao gdbm N, O va S 1a cac canh vong;
va trong d6 cic nhom phenyl va heteroxyclyl R® néu trén duoc gin qua lién két truc tiép,
nguyén ti oxy hodc luu huynh, va

hai gbc RP ma duoc lién két véi cac nguyén tir canh vong lién ké ciia nhom vong R* ¢6
thé tao thanh cing véi cdc nguyén tir canh vong néu trén mot vong bao hoa, khong bao
hoa mot phf?ln hodc thom ¢6 5, 6 hodc 7 canh vong néng chay, ma co thé 1a vong cacbon
hodc vong khac loai, trong d6 cac nguyén tir canh vong ctia vong khéc loai bao gom,
ngodi cic nguyén ti cacbon, 1, 2, 3 hodc 4 nguyén tir khac loai dugc chon tir nhom bao
gém N,Ovas,

va

trong d6 cac nhém béo hodc nhom vong R® ¢6 thé mang 1, 2, 3 hodc 1én dén con sb ti da
c4c nhom Re gidng nhau hodc khéc nhau:

R® , ma co thé giéng hodc khac véi R bét ky khac, 1a halogen, hydroxyl, nitro, CN,
carboxyl, Ci-Cs-alkyl, C>-Cs-alkenyl, Ca-Cs-alkynyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy, Ci-
Cs-haloalkoxy, Ci-Cg-alkoxyimino-Ci-Cy-alkyl, C2-Cs-alkenyloxyimino-Ci-Cs-alkyl , Co-
Cs-alkynyloxyimino-C1-Cs-alkyl, Ci-Cs-alkoxyimino-, C:-Ce-alkenyloxyimino-, C2-Ce-
alkynylo;(yimino-, C,-Cs-haloalkenyloxyimino-, Cs-Ce-xycloalkyl, Cs-Ce-xycloalkenyl,

phenyl hodc heteroxyclyl bdo hoa, khong bao hoa mot phén hodc thom c6 5 canh vong
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ma, ngoai cac nguyén tir cacbon, chira tir mot dén ba nguyén tir khac loai tr nhém bao
gdbm N, O va S 1a cac canh vong; trong d6 cadc nhém vong R néu trén dugc gin qua lién
két truc tiép, nguyén tir oxy hoic luu huynh, va trong d6 cac nhém béo hodc nhom vong
R ¢6 thé mang 1, 2, 3 hoic lén dén con s6 téi da cac nhom R gidng nhau hodc khac
nhau:

RY , ma c6 thé gidng hoidc khac véi RY bit ky khic, 12 halogen, C1-Cs-alkyl hogc C1-Cu-
haloalkyl;

hodc

R3 14 —CRA=N-O-R5, trong d6

RA 1a amino, hydroxyl, Ci-Cs-alkyl, C-Cs-alkenyl, Cz-Cs-alkynyl, Ci-Cs-haloalkyl,
C1-Cs-alkoxy, Ci-Cs-haloalkoxy, Cs-Ce-xycloalkyl, Cs-Cs-xycloalkenyl, Cr-Ce-alkenyl-
oxy, C3-Ce-alkynyloxy, Ci-Cs-alkoxyimino-Ci-Cs-alkyl, Ci-Cs-alkylamino, Ci-Cs-
alkoxycarbonyl, C1-Cs-alkylcarbonyloxy, phenyl, phenyl-Ci-Cs-alkyl, naphtyl hodc het-
eroxyclyl don vong hodc hai vong bdo hoa, khong bao hoa mot phan hozc thom c6 tir 3
dén 10 canh vong hodc ma, ngodi cic nguyén tir cacbon, chira tir mot dén bbn nguyén tir
khac loai tir nhém bao gdbm O, N va S 1a céc canh vong; va trong d6 RA vong néu trén

dugc gin qua lién két truc tiép, nguyén tir oxy hozc luu huynh;

RB 1a C;-Ce-alkyl, Cp-Cs-alkenyl, Ca-Cs-alkynyl, Ci1-Cs-haloalkyl, Cs-Ce-xycloalkyl,
C3-Ce-xycloalkenyl, Ci-Cs-alkoxyimino-Ci-Cs-alkyl, Ci-Cs-alkoxycarbonyl, phenyl,
phenyl-Ci-Cs-alkyl, naphtyl hodc heteroxyclyl don vong hogc hai vong béo hoa, khong
bdo hoa mdt phan hoic thom cé tir 3 dén 10 canh vong hodc ma, ngodi cdc nguyén tir
cacbon, chira tr mot dén bbn nguyén tir khac loai tir nhém bao gém O, N va S la cac canh
vong;

trong d6 cac nhém béo hoic nhém thom R* va/hodc RP co thd mang 1, 2, 3 hoic lén dén
con sb tdi da cac nhém Re giéng nhau hozc khéc nhau:

R® , macod thé giéng hodc khac véi R® bét ky khac, 1a halogen, hydroxyl, nitro, CN,
carboxyl, Ci-Cs-alkyl, C2-Cs-alkenyl, C2>-Cs-alkynyl, Ci-Cs-haloalkyl, C1-Cy-alkoxy hodc
C1-C4-haloalkoxy;

R* 1a nhom c¢6 hoa tri mdt duogc chon tir cac cong thire tir R4-1 dén R4-7
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trong d6 duong rang cua xdc dinh didm lién két, va

X 1alién két truc tiép hodc nhém c6 héa tri hai CHa, O hodc NH,

RS 1a C1-Cs-alkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkyl, Ci-Cs-haloalkoxy hodc C3-Cs-
xycloalkyl,

R® 1a C;-Cs-alkyl hodc Ci-Cs-haloalkyl;

va cac N-oxit va cac mudi duge chdp nhan trong nong nghiép cia chung, hodc mot ché

phdm chia it nhit mdt hop hop chét co cong thirc I.

2. Phuong phap theo didm 1, trong d6 ndm gy bénh trén cdy dugc chon tir nhém bao
gdm Alternaria alternata, Blumeria graminis, Pyricularia oryzae (cling duoc biét dén 1a
Magnaporthe grisea), Septoria tritici (cling dugc biét dén 14 Mycosphaerella graminico-
la), Mycosphaerella fijiensis, Venturia inaequalis, Pyrenophora teres, Pyrenophora triti-

ci-repentis va Plasmopara viticola.

3. Phuong phap theo didm bat ky trong s céc diém tir 1 dén 2, trong d6 ndm gay bénh

trén cay la Septoria tritici.

4. Phuong phap theo diém bat ky trong s6 cac didm tir 1 dén 3, bao gdm:

a) x4c dinh nAm gy bénh trén cdy nhu duoc xic dinh theo diém bt ky trong sb cac diém
tir 1 dén 3, hodc vat liéu, thuc vat, dAt trong hodc hat giéng ma c6 nguy co bi bénh tir
nim gay bénh trén cay nhu duoc x4c dinh theo diém bét ky trong sb céc diém tir 1 dén 3,
va

b) xt ly nam hoic vat lidu, thuc vat, dht tréng hodc hat giéng néu trén voi mot luwgng hitu
hiéu cua it nhit mét hop chét ¢co cong thtrc I nhu duge xéc dinh theo diém 1, hodc ché

pham chira hop chét nay.
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5. Hop chit c6 cong thirc I

trong do:

R, R?  ddc lap véi nhau 1a hydro, halogen, Ci-Cs-alkyl, Ci-Cs-alkoxy, C2-Cs-alkenyl,
C»-Cs-alkenyloxy, Ca2-Cs-alkynyl, Cs-Ce-xycloalkyl hodc C3-Ce-xycloalkyl-Ci-Cy-alkyl,
trong d6 cac nhém R! va R? dugc dinh hudng cis,

trong d6 céc phan tit béo cia R! va/hodc R? ¢6 thé mang 1, 2, 3 hoic Ién dén con s6 t6i da
cac nhom R? giéng nhau hoic khac nhau ma ddc 14p véi nhau duge chon tir:

R* halogen, CN, nitro, Ci-Cs-alkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkyl va
C1-Cs-haloalkoxy;

Y 1 lién két truc tiép hodc nhém c6 héa tri hai duge chon tir -OCHa-, -CHo-, -
CHyCH-, -C(Z)*N-O-CHz-, -CHZ-C(Z)=N-O-CHz-, -O-N=C(Z)-C(Z)=N-O-CHo-,
-C(=0)-C(Z)=N-0O-CHa- va -C(=N-0-7)-C(Z)=N-O-CHaz-,
trong do lién két dugc mé ta trén mit trai ciia nhom c6 héa tri hai Y dugc gin véi R3, va
lién két duoc mo ta trén mit phai dugc gén véi nguyén tir cacbon dugc thé bai R?, va

7 ,ma co thé gibng hoic khac véi Z bét ky khac, 12 C1-Cs-alkyl hodc C1-Cs-haloalkyl;

R® 14 phenyl hoic heteroxyclyl don vong hodc hai vong bdo hoa, khong bao hoa mot
phén hozc thom c6 tir 3 dén 10 canh vong trong d6 cac nguyén tir canh vong cla heter-
oxyclyl bao gdm, ngoai céc nguyén tir cacbon, 1, 2, 3 hodc 4 nguyén tir khac loai dugc
chon tir nhém bao gém N,Ovas;

trong d6 cdc nhom vong R* ¢ thé mang 1, 2, 3, 4 hodc 1én dén con sb t6i da cac nhom R®
gidng nhau hodc khac nhau ma ddc 14p véi nhau dugc chon tur:

RP , ma c6 thé gidng hodc khac véi R® bat ky khac, 1a amino, halogen, hydroxyl, oxo,
nitro, CN, carboxyl, Ci-Cs-alkyl, C>-Cq-alkenyl, C>-Cs-alkynyl, Ci1-Cs-haloalkyl, C1-Cy-
alkoxy, C1-Cs-haloalkoxy, Cs-Ce-xycloalkyl, C3-Cg-xycloalkenyl, C,-Cs-alkenyloxy, Cs-
Cs-alkynyloxy, C1-Cs-alkoxyimino-Ci-Cs-alkyl, C»-Cg-alkenyloxyimino-Ci-Cs-alkyl, Co-
Ce-alkynyloxyimino-Ci-Cs-alkyl, ~Ci-Cs-alkylamino, C1-Cy-alkoxycarbonyl, Ci-Cs-
alkylcarbonyloxy, phenyl, naphtyl hodc heteroxyclyl don vong ho#c hai vong bédo hoa,
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khong bdo hoa mot phan hodc thom c6 tir 3 dén 10 canh vong ho#c ma, ngoai cac nguyén
ttr cacbon, chaa tir mot dén bén nguyén tir khac loai tr nhém bao gdbm N, O va S 1a céc
canh vong; va trong d6 cac nhom phenyl va heteroxyclyl R® néu trén duoc gin qua lién
két truc tiép, nguyén tir oxy hodc luu huynh;

va

hai gbc R® ma duoc lién két v6i cic nguyén tir canh vong lién ké ctia nhom vong R® ¢6
thé tao thanh ciing véi cac nguyén tir canh vong néu trén mot vong bao hoa, khdng bao
hoa mot phr:fm hodc thom ¢6 5, 6 hodc 7 canh vong néng chdy, ma cé thé 1a vong cacbon
hodc vong khéc loai, trong d6 cdc nguyén tir canh vong cia vong khéc loai nong chay bao
gém, ngoai cac nguyén tir cacbon, 1, 2, 3 hodc 4 nguyén ti khéac loai duge chon tir nhoém
bao gdm N, O va S, va

trong d6 cac nhém béo hodc nhém vong R® ¢6 thé mang 1, 2, 3 hoic lén dén con sb tdi da
cac nhom Re gidng nhau hoic khéc nhau:

R¢ , macod thé giéng hodc khac véi R® bét ky khac, 1a halogen, hydroxyl, nitro, CN,
carboxyl, Ci-Cs-alkyl, C2-Cs-alkenyl, C»-Cs-alkynyl, Ci-Cs-haloalkyl, C1-Cs-alkoxy, Ci-
Cs-haloalkoxy, Ci-Ce-alkoxyimino-Ci-Cs-alkyl, Cz-Csjalkenyloxyimino-C1-C4-alky1 , Co-
Cs-alkynyloxyimino-Ci-Cs-alkyl, Ci-Cs-alkoxyimino-Ci-Cs-alkyl, Ci-Ce-alkoxyimino-,
C»-Cs-alkenyloxyimino-, C»-Cg-alkynyloxyimino-, C»-Cs-haloalkenyloxyimino-,
C3-Cs-xycloalkyl, Cs3-Ce-xycloalkenyl, phenyl hodc heteroxyclyl bdo hoa, khong bao hoa
mot phﬁn hoiic thom c6 5 canh vong ma, ngoai cdc nguyén tir cacbon, chira tr mot dén ba
nguyén tir khac loai tir nhém bao gdbm N, O va S 1a cac canh vong; trong d6 cic nhém
vong R° néu trén dugc gin qua lién két truc tiép, nguyén tir oxy hodc luu huynh va trong
d6 cac nhom béo hodc nhém vong R€ co thé mang 1, 2, 3 hodc 1én dén con sd tbi da céc
nhém RY gibng nhau hodc khac nhau:

R ma c6 thé gidng hodic khac v6i R? bit ky khac, 1a halogen, C1-Cs-alkyl hogc C1-Ca-
haloalkyl;

hoac

R?® 14 —-CRA=N-O-RE, trong d6

RA 1a amino, hydroxyl, Ci-Cs-alkyl, C-Cs-alkenyl, C>-Cs-alkynyl, C1-Cs-haloalkyl,
C1-Cs-alkoxy, Ci-Cs-haloalkoxy, Cs-Ce-xycloalkyl, C3-Ce-xycloalkenyl, C-Ce-alkenyl-
oxy, Cs3-Ce-alkynyloxy, C1-C4-alkoxyimino-C1-C4-a1ky1, Ci-Cs-alkylamino, C;-Cs-
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alkoxycarbonyl, Ci-Cs-alkylcarbonyloxy, phenyl, phenyl-Ci-Cs-alkyl, naphtyl hodc het-
eroxyclyl don vong hodc hai vong bdo hoa, khong bdo hoa mot phén hodc thom c6 tir 3
dén 10 canh vong hoic ma, ngoai cdc nguyén tir cacbon, chira tir mot dén bdn nguyén tix
khac loai tir nhém bao gdbm O, N va S 1a cac canh vong; va trong d6 R* vong néu trén

dugc gin qua lién két truc tiép, nguyén tir oxy hodc luu huynh;

RB  1a Ci-Cs-alkyl, Cp-Cs-alkenyl, C»-Cs-alkynyl, Ci-Cs-haloalkyl, Cs-Ce-xycloalkyl,
Cs-Ce-xycloalkenyl, CCi-Cs-alkoxyimino-Ci-Cs-alkyl, Ci-Cs-alkoxycarbonyl, phenyl,
phenyl-C1-Cs-alkyl, naphtyl hodc heteroxyclyl don vong hodc hai vong béo hoa, khong
bdo hoa mot phan hoic thom c6 tir 3 dén 10 canh vong ho#ic ma, ngoai cic nguyén tir
cacbon, chira tir mot dén bdn nguyén tir khac loai tir nhém bao gdbm O, N va S 1a cac canh
vong;

trong d6 cac nhém béo hodc nhoém vong R4 va/hoic RE ¢co thé mang 1, 2, 3 hodc 1én dén
con sb t6i da cac nhém Re giéng nhau hoic khac nhau:

R® , ma cb thé giéng hodc khac véi R® bét ky khac, 1a halogen, hydroxyl, nitro, CN,
carboxyl, Ci-Cs-alkyl, C2-Cs-alkenyl, C-Cs-alkynyl, C1-Ca-haloalkyl, Ci-Cs-alkoxy hodc
C1-Cy-haloalkoxy;

R* 1a nhém c6 hoda tri mot duge chon tir cac cong thirc R4-1 dén R4-7

F;E CH3 }L/ ﬁ;[ CH3 : N\RS )

C Hy C H,
R4-1 R4-2 R4-3 R4-4
Oﬁ/‘&/c Hs X 0 (@] N
N, ~ C H O\V\ ~ N
X lN i
CH, o- /N— N
Re
R4-5 R4-6 R4-7

trong d6 duong rang cua xac dinh diém lién két, va trong d6

X  lanhdém c6 hoa tri hai O hodc NH,

R’ 1a Ci-Cs-alkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkyl, Ci-Cs-haloalkoxy hodc Cs-Ce-
xycloalkyl,

R® 13 C1-Cs-alkyl hodc Ci-Cs-haloalkyl;
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va cac N-oxit va cdc mudi duge chip nhan trong néng nghiép cua chung, ngoai trir metyl
este cua axit (E)-2-[1-metoxy-meth-(E)-yliden]-5-(4-phenoxy-phenoxy)-3-triflometyl-
pent-3-enoic (207852-99-1), metyl este cia axit (E)-2-[1-metoxy-meth-(E)-yliden]-5-(3-
phenoxy-phenoxy)-3-triflometyl-pent-3-enoic (207853-00-7); metyl este cta axit (E)-2-
[ 1-metoxy-meth-(E)-yliden]-4-metyl-5-(3-phenoxy-phenoxy)-3-triflometyl-pent-3-enoic,
metyl este ctia axit (E)-5,5,5-triflo-2-[1-metoxy-meth-(E)-yliden]-3-metyl-4-(4-phenoxy-
phenoxymetyl)-pent-3-enoic, va metyl este cia axit (2E,3Z)-2-(etyliden)-5-phenyl-3-
pentenoic (CAS-No. 681026-20-0).

6. Hop chét theo didm 5, v6i didu kién 1a R! khong 14 CF3 néu R* 14 1-metoxycarbonyl-2-
metoxy-ethen-1-yl (cong thirc R4-2, trong d6 X la O).

7. Hop chét theo didm bét ky trong s cac diém tir 5 dén 6, trong d6 R! 1 hydro, halogen,
Ci-Cs-alkyl, C1-Cs-cloalkyl, C1-Cs-alkoxy, C1-Cs-alkoxy-Ci-Cs-alkyl hodc
C1-Cs-haloalkoxy-Ci-Cs-alkyl.

8. Hop chit theo diém 7, trong @6 R! 1a metyl hodc etyl.
9. Hop chit theo diém bét ky trong s6 cac diém tir 5 dén 6, trong d6 R? 14 hydro.

10. Hop chét theo didm bt ky trong s§ cac diém tir 5 dén 9, trong d6 Y 1a -OCHz-,
-CH,CHa-, -C(CH3)=N-0-CH>-, -O-N=C(CH3)-C(CH3)=N-O-CH,- hoic
-C(=N-0-CH3)-C(CH3)=N-O-CHa-.

11. vH(_)“p chit theo diém bat ky trong sb cac diém tir 5 dén 10, trong d6 R® 1a pyrazolyl,
imidazolyl, oxazolyl, isoxazolyl, thiazolyl, 1,2,4-triazolyl, 1,2,4-oxadiazolyl,
1,3.,4-oxadiazolyl or 1,2,4-thiadiazolyl, ma dugc thé boi phenyl, trong d6 phenyl néu trén
c6 thé mang 1, 2, 3 hoic 1én dén con sb tbi da cac nhom RC gidng nhau hodc khéc nhau:

R¢ , ma c6 thé giéng hoic khic v6i R® bét ky khac, 1a halogen, Ci-Cs-alkyl, C2-Cs-
alkenyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkoxy, Ci-Cs-alkoxyimino- Ci-Cy-
alkyl, phenyl hodc heteroxyclyl bdo hoa, khong bdo hoa mot ph'?ln hodc thom c¢6 5 canh
vong ma, ngodi cac nguyén tir cacbon, chira tir mot dén ba nguyén ti khac loai tir nhém
bao gdbm N, O va S 13 céc canh vong; va trong d6 cdc nhom heteroxyclyl R® néu trén
duoc gin qua lién két truc tiép, nguyén tir oxy hodc luu huynh va cé thé mang 1, 2, 3

hotic 1én dén con sb t6i da cac nhém R¢ giong nhau hodc khéc nhau.
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12. Hop chét theo diém bit ky trong s céc diém tr 5 dn 10, trong d6 R* 1a
—C(=NOCHj3)-CONHCH3, —C(=NOCH3)-COOCH3, —C(=CHOCH3)-COOCH3,
—C(=CHOCH3)-CONHCHj3, —-N(OCH3)-COOCHj3, -N(CH3)-COOCH3 hodc
—N(CH2CH3)-COOCHS. '

13. Ché phdm hoéa ndng trong d6 ché phim nay bao gdm chét phu trg va it nhét mot hop
chét c6 cong thire I, nhu duge xéc dinh theo diém bét ky trong sé cac diém tir 5 dén 12,

N-oxit hogic mubi dugc chip nhan trong ndng nghiép cua hop chét nay.
14. Ché phim theo diém 13 bao gdm thém it nhit mot hoat chat.

15. Ché phérn theo diém 14, trong d6 hoat chét néu trén dugce chon tir cac nhom tir A)
dén O):

A)  Chét trc ché ho hép

- Chat e ché ctia phirc hé III tai vi tri Qo (vi du, strobilurin): azoxystrobin,
coumetoxystrobin, coumoxystrobin, dimoxystrobin, enestroburin, fenaminstrobin,
fenoxystrobin/flufenoxystrobin, ~ fluoxastrobin, —kresoxim-metyl, metominostrobin,
orysastrobin,  picoxystrobin,  pyraclostrobin,  pyrametostrobin, pyraoxystrobin,
trifloxystrobin, este metyl cua axit 2-[2-(2,5-dimetyl-phenoxymetyl)-phenyl]-3-metoxy-
acrylic va  2-(2-(3-(2,6-diclophenyl)-1-metyl-alylideneaminooxymetyl)-phenyl)-2-
metoxyimino-N-metyl-axetamit, pyribencarb, triclopyricarb/clodincarb, famoxadon,
fenamidon;

- chét trc ché cua phttc hé 11T tai vi tri Qi: xyazofamit, amisulbrom, [(3S,6S,7R,8R)-8-
benzyl-3-[(3-axetoxy-4-metoxy-pyridin-2-carbonyl)amino]-6-metyl-4,9-di0xo-1,5-di-
oxonan-7-yl]  2-metylpropanoat, [(3S,6S,7R,8R)-8-benzyl-3-[[3-(axetoxymetoxy)-4-
metoxy-pyridin-2-carbonyl]amino]-6-metyl-4,9-dioxo-1,5 -dioxonan-7-yl]
2-metylpropanoat, [(3S,6S,7R,8R)-8-benzyl-3-[(3-isobutoxycarbonyloxy-4-metoxy-pyri-
din-2-carbonyl)amino]-6-metyl-4,9-dioxo-1,5-dioxonan-7-yl] 2-metylpropanoat,

[(3 S,6S,7R,8R)-8-benzyl-3-[[3-(1,3-benzodioxol-5-ylmetoxy)-4-metoxy-pyridin-2-
carbonyl]amino]-6-metyl-4,9-dioxo-1,5-dioxonan-7-yl] 2-metylpropanoat;
(3S,6S,7R,8R)-3-[[(3-hydroxy-4-metoxy-2-pyridinyl)carbonyl] amino]-6-metyl-4,9-
dioxo-8-(phenylmetyl)-1,5-dioxonan-7-yl 2-metylpropanoat;
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- chit uc ché cua phttc hé II (vi dy, carboxamit): benodanil, bixafen, boscalit,
carboxin, fenfuram, fluopyram, flutolanil, fluxapyroxat, furametpyr, isopyrazam,
mepronil, oxycarboxin, penflufen, penthiopyrat, sedaxan, tecloftalam, thifluzamit,
N-(4'-triflometylthiobiphenyl-2-yl)-3-diflometyl-1-metyl-1H-pyrazol-4-carboxamit,
N-(2-(1,3,3-trimetyl-butyl)-phenyl)-1,3-dimetyl-5-flo- 1H-pyrazol-4-carboxamit,
N-[9-(diclometylen)-1,2,3,4-tetrahydro-1,4-metanonaphtalen-5-yl]-3-(diflometyl)-1-
metyl-1H-pyrazol-4-carboxamit, 3-(diflometyl)-1-metyl-N-(1,1,3-trimetylindan-4-
yDpyrazol-4-carboxamit, 3-(triflometyl)-1-metyl-N-(1,1,3-trimetylindan-4-yl)pyrazol-4-
carboxamit, 1,3-dimetyl-N-(1,1,3-trimetylindan-4-yl)pyrazol-4-carboxamit,
3-(triflometh-yl)-1,5-dimetyl-N-(1,1,3-trimetylindan-4-yl)pyrazol-4-carboxamit,
3-(diflo-metyl)-1,5-dimetyl-N-(1,1,3-trimetylindan-4-yl)pyrazol-4-carboxamit,
1,3,5-tri-metyl-N-(1,1,3-trimetylindan-4-yl)pyrazol-4-carboxamit;

- c4c chét trc ché ho hap khac (vi dy, phirc chét I, chat khong cip doi): diflumetorim,
(5,8-difloquinazolin-4-yl)-{2-[2-flo-4-(4-triflometylpyridin-2-yloxy)-phenyl]-etyl} -amin;
cac din xut cua nitrophenyl: binapacryl, dinobuton, dinocap, fluazinam; ferimzon; cac
hop chat hitu co kim loai: mudi fentin, nhu fentin-axetat, fentin clorua hodc fentin
hydroxit; ametoctradin; va silthiofam;

B) Chét tc ché téng hop sinh hoc sterol (cac thubc diét ndm SBI)

- Chit wc ché demetylaza C14 (céc thubéc diét nAm DMI): triazol: azaconazol,
bitertanol, bromuconazol, xyproconazol, difenoconazol, diniconazol, diniconazol-M,
epoxiconazol, fenbuconazol, fluquinconazol, flusilazol, flutriafol, hexaconazol,
imibenconazol, ipconazol, metconazol, myclobutanil, oxpoconazol, paclobutrazol,
penconazol, propiconazol, prothioconazol, simeconazol, tebuconazol, tetraconazol,
triadimefon, triadimenol, triticonazol, uniconazol, -[rel-(2S;3R)-3-(2-clophenyl)-2-(2,4-
diflophenyl)-oxiranylmetyl]-5-thioxyanato-1H-[1,2,4]triazol, 2-[rel-(2S;3R)-3-(2-
clophenyl)-2-(2,4-diflophenyl)-oxiranylmetyl]-2H-[1,2,4]triazol-3-thiol; imidazol:
imazalil, pefurazoat, procloraz, triflumizol; pyrimidin, pyridin va piperazin: fenarimol,
nuarimol, pyrifenox, triforin;

- Chat wc ché deltal4-reductaza: aldimorph, dodemorph, dodemorph-axetat,
fenpropimorph, tridemorph, fenpropidin, piperalin, spiroxamin;

- Chét trc ché cua 3-keto reductaza: fenhexamit;
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C) Chét trc ché tong hop clia axit nucleic

- phenylamit hodc cac thudc diét ndm cua axit amin axyl: benalaxyl, benalaxyl-M,
kiralaxyl, metalaxyl, metalaxyl-M (mefenoxam), ofurace, oxadixyl;

- cac chét tc ché khac: hymexazol, octhilinon, axit oxolinic, bupirimat, 5-floxytosin,
5-flo-2-(p-tolylmetoxy)pyrimidin-4-amin, 5-flo-2-(4-flophenylmetoxy)pyrimidin-4-amin;
D) Chét G ché phan chia té bao va xytoskeleton

- chit wc ché tubulin, nhu benzimidazol, thiophanat: benomyl, carbendazim,
fuberidazol, thiabendazol, thiophanat-metyl; triazolopyrimidin: 5-clo-7-(4-metyl-
piperidin-1-yl)-6-(2,4,6-triflophenyl)-[1,2,4]triazolo[ 1,5-a]pyrimidin

- cac chit uc ché phan chia té bao khac: dietofencarb, etaboxam, penxycuron,
fluopicolit, zoxamit, metrafenon, pyriofenon;

E) Chéttrc ché ctia axit amin va tbng hop protein

- chit trc ché tdng hop methionin (anilino-pyrimidin): xyprodinil, mepanipyrim,
pyrimethanil;

- chdt @c ché tong hop protein: blastixidin-S, kasugamyxin, kasugamyxin
hydroclorua-hydrat, mildiomyxin, streptomyxin, oxytetraxyclin, polyoxin, validamyxin
A;

F) Chét tc ché tai nap tin hiéu

- MAP / chét tc ché histidin kinaza: floimit, iprodion, proxymidon, vinclozolin,
fenpiclonil, fludioxonil;

- chét tc ché protein G: quinoxyfen;

G) Chét trc ché tong hop lipit va mang

- Chat wc ché tdng hop phospholipit: edifenphos, iprobenfos, pyrazophos,
isoprothiolan;

- Peroxy hoa lipit: dicloran, quintozen, tecnazen, tolclofos-metyl, biphenyl, cloneb,
etridiazol;

- tdng hop sinh hoc phospholipit va két tua thanh t& bao: dimetomorph, flumorph,
mandipropamit, pyrimorph, benthiavalicarb, iprovalicarb, valifenalat va este cua axit N-
(1-(1-(4-xyano-phenyl)etansulfonyl)-but-2-yl) carbamic-(4-flophenyl);

- cac hop chit anh hudng dén @ thAm mang té bao va céc axit béo: propamocarb,

propamocarb-hydroclorit;
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- cdc chit wc ché hydrolaza amit cua axit béo: 1-[4-[4-[5-(2,6-diflophenyl)-4,5-
dihydro-3-isoxazolyl]-2-thiazolyl]-1-piperidinyl]-2-[ 5-metyl-3-(triflometyl)- 1H-pyrazol-
1-yl]etanon;

H) Céc chét tic ché c6 tac dung & nhiéu vi tri

- c4c hoat chit vo co: hdn hgp Bordeaux, ddng axetat, déng hydroxit, dong
oxyclorua, d6ng bazo sulfat, luu huynh;

- thio- va dithiocarbamat: ferbam, mancozeb, maneb, metam, metiram, propineb,
thiram, zineb, ziram;

- cac hop chét clo hitu co (vi du, phtalimit, sulfamit, clonitril): anilazin, clothalonil,
captafol, captan, folpet, diclofluanit, diclophen, flusulfamit, hexaclobenzen,
pentaclophenol va cac mudi cta né, phtalit, tolylfluanit, N-(4-clo-2-nitro-phenyl)-N-etyl-
4-metyl-benzensulfonamit;

- guanidin va céc hop chét khéc: guanidin, dodin, bazo khong chira dodin, guazatin,
guazatin-axetat, iminoctadin, iminoctadin-triaxetat, iminoctadin-tris(albesilat), dithianon,
2,6-dimety1-1H,5H-[1,4]dithiino[2,3-c:5,6-c’]dipyrol-1,3,5,7(2H,6H)-tetraon;

) Céc chét tc ché tdng hop thanh té bao

- c4c chit te ché téng hop glucan: validamyxin, polyoxin B; cic chét tc ché tong

hop melanin: pyroquilon, trixyclazol, carpropamit, dixyclomet, fenoxanil;

J)  Téac nhén gy cam ung bao vé cay

- axibenzolar-S-metyl, probenazol, isotianil, tiadinil, prohexadion-canxi; phosphonat:
fosetyl, fosetyl-nhom, axit phosphoro va cac mudi ctia no;

K) Téc dung chua biét

- bronopol, chinomethionat, xyflufenamit, xymoxanil, dazomet, debacarb, diclo-
mezin, difenzoquat, difenzoquat-metylsulfat, diphenylamin, fenpyrazamin, flumetover,
flusulfamit, flutianil, methasulfocarb, nitrapyrin, nitrothal-isopropyl, oxin-dong,
proquinazit, tebufloquin, tecloftalam, triazoxit, 2-butoxy-6-iodo-3-propylchromen-4-on,
N—(xyclopropylmetoxyimino-(6-diﬂo-metoxy-2,3-diﬂo-phenyl)-metyl)-2-phenyl
axetamit, N'-(4-(4-c10-3-triﬂometyl-phenoxy)-Z,5-dimetyl-phenyl)-N-etyl-N-metyl
formamidin, N'-(4-(4-ﬂo-3-triﬂometyl-phenoxy)-Z,5-dimetyl-phenyl)-N-etyl-N—metyl
formamidin, N'—(2-metyl-5-triﬂémety1-4-(3-trimetylsilanyl-propoxy)-phenyl)-N-etyl-N-
metyl formamidin, N'-(5-diflometyl-2-metyl-4-(3-trimetylsilanyl-propoxy)-phenyl)-N-
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etyl-N-metyl formamidin, axit 2-{1-[2-(5-metyl-3-triflometyl-pyrazol-1-yl)-axetyl]-
piperidin-4-yl}-thiazol-4-carboxylic metyl-(1,2,3,4-tetrahydro-naphtalen-1-yl)-amit, axit
2-{1-[2-(5-metyl-3-triflometyl-pyrazol-1-yl)-axetyl] -piperidin-4-yl}-thiazol-4-carboxylic
metyl-(R)-1,2,3,4-tetrahydro-naphtalen-1-yl-amit, 1-[4-[4-[5-(2,6-diflophenyl)-4,5-
dihydro-3-isoxazolyl]-2-thiazolyl]-1-piperidinyl]-2-[ 5-metyl-3-(triflomety])- 1H-pyrazol-
1-yl]etanon, este cua axit metoxy-axetic
6-tert-butyl-8-flo-2,3-dimetyl-quinolin-4-yl, ~ N-Metyl-2-{1-[(5 -metyl-3-triflometyl-1H-
pyrazol-1-yl)-axetyl]-piperidin-4-y1}-N-[(1R)-1,2,3,4-tetrahydronaphtalen-1 -yl]-4-thi-
azolcarboxamit, 3-[5-(4-metylphenyl)-2,3-dimetyl-isoxazolidin-3-yl]-pyridin, 3-[5-(4-
clo-phenyl)-2,3-dimetyl-isoxazolidin-3-yl]-pyridin (pyrisoxazol), amit cia axit N-(6-
metoxy-pyridin-3-yl) xyclopropancarboxylic, 5-clo-1-(4,6-dimetoxy-pyrimidin-2-yl)-2-
metyl-1H-benzoimidazol, 2-(4-clo-phenyl)-N- [4-(3,4-dimetoxy-phenyl)-isoxazol-5-y1]-2-
prop-2-ynyloxy-axetamit;

L) Caéc chét kiém soét sinh hoc c6 tac dung chéng ndm, cac chét hoat hda sinh hoc &
cay:

Ampelomyces quisqualis, Aspergillus flavus, Aureobasidium pullulans, Bacillus pumilus,
Bacillus subtilis, Bacillus subtilis var. amyioliquefaciens FZB24, Candida oleophila I-82,
Candida saitoana, Chitosan, Clonostachys rosea f. catenulata, cling dugc goi la
Gliocladium  catenulatum, Coniothyrium minitans, Cryphonectria parasitica,
Cryptococcus albidus, Fusarium oxysporum, Metschnikowia fructicola, Microdochium
dimerum, Phlebiopsis gigantea, Pseudozyma flocculosa, Pythium oligandrum DV74,
Reynoutria sachlinensis, Talaromyces flavus V117b, Trichoderma asperellum SKT-1, T.
atroviride LC52, T. harzianum T-22, T. harzianum TH 35, T. harzianum T-39,
T. harzianum va T. viride, T. harzianum ICC012 va T. viride ICC080, T. polysporum va
T. harzianum, T. stromaticum, T. virens GL-21, T. viride, T. viride TV1, Ulocladium
oudemansii HRU3;

M) Céc chit diéu chinh ting truéng

axit absxisic, amidoclo, anxymidol, 6-benzylaminopurin, brassinolit, butralin, clomequat
(clomequat clorua), colin clorua, xyclanilit, daminozit, dikegulac, dimethipin, 2,6-
dimetylpuridin, etephon, flumetralin, flurprimidol, fluthiaxet, forclofenuron, axit

giberelic, inabenfit, axit indol-3-axetic, hydrazit maleic, mefluidit, mepiquat (mepiquat
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clorua), axit naphtalenaxetic, ~N-6-benzyladenin, paclobutrazol, prohexadion
(prohexadion-canxi), prohydrojasmon, thidiazuron, triapenthenol, tributyl
phosphorotrithioat, axit 2,3,5-tri-iodobenzoic, trinexapac-etyl va uniconazol;

N) Thubc diét co

- axetamit: axetoclo, alaclo, butaclo, dimetaclo, dimetenamit, flufenaxet, mefenaxet,
metolaclo, metazaclo, napropamit, naproanilit, pethoxamit, pretilaclo, propaclo,
thenylclo;

- cac dAn xuét cta axit amin: bilanafos, glyphosat, glufosinat, sulfosat;

- aryloxyphenoxypropionat: clodinafop, xyhalofop-butyl, fenoxaprop, fluazifop,
haloxyfop, metamifop, propaquizafop, quizalofop, quizalofop-P-tefuryl;

- Bipyridyl: diquat, paraquat;

- (thio)carbamat: asulam, butylat, carbetamit, desmedipham, dimepiperat, eptam
(EPTC), esprocarb, molinat, orbencarb, phenmedipham, prosulfocarb, pyributicarb,
thiobencarb, trialat;

- xyclohexandion: butroxydim, clethodim, xycloxydim, profoxydim, setoxydim,
tepraloxydim, tralkoxydim;

- dinitroanilin: benfluralin, ethalfluralin, oryzalin, pendimethalin, prodiamin,

trifluralin;

- ete diphenyl: axiflofen, aclonifen, bifenox, diclofop, etoxyfen, fomesafen, lactofen,
oxyflofen;

- hydroxybenzonitril: bomoxynil, diclobenil, ioxynil;

- imidazolinon: imazamethabenz, imazamox, imazapic, imazapyr, imazaquin,
imazethapyr;

- axit axetic phenoxy: clomeprop, axit 2,4-diclophenoxyaxetic (2,4-D), 2,4-DB,
dicloprop, MCPA, MCPA-thioetyl, MCPB, Mecoprop;

- pyrazin: cloidazon, flufenpyr-etyl, fluthiaxet, norflurazon, pyridat;

- pyridin: aminopyralit, clopyralit, diflufenican, dithiopyr, fluridon, fluroxypyr,
picloram, picolinafen, thiazopyr;

- sulfonyl uré: amidosulfuron, azimsulfuron, bensulfuron, cloimuron-etyl,
closulfuron, xinosulfuron, xyclosulfamuron, etoxysulfuron, flazasulfuron,

fluxetosulfuron,  flupyrsulfuron,  foramsulfuron, halosulfuron,  imazosulfuron,
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iodosulfuron, mesosulfuron, metazosulfuron, metsulfuron-metyl, nicosulfuron,
oxasulfuron, primisulfuron, prosulfuron, pyrazosulfuron, rimsulfuron, sulfometuron,
sulfosulfuron, thifensulfuron, triasulfuron, tribenuron, trifloxysulfuron, triflusulfuron,
tritosulfuron, 1-((2-clo-6-propyl-imidazo[ 1,2-b]pyridazin-3-yl)sulfonyl)-3-(4,6-
dimetoxy-pyrimidin-2-yl)uré;

- triazin: ametryn, atrazin, xyanazin, dimethametryn, ethiozin, hexazinon,
metamitron, metribuzin, prometryn, simazin, terbuthylazin, terbutryn, triaziflam;

- uré: clotoluron, daimuron, diuron, flometuron, isoproturon, linuron, metha-
benzthiazuron, tebuthiuron;

- cac chat wc ché axetolactat synthaza khac: bispyribac-natri, cloransulam-metyl,
diclosulam, florasulam, flucarbazon, flumetsulam, metosulam, ortho-sulfamuron,
penoxsulam, propoxycarbazon, pyribambenz-propyl,  pyribenzoxim, pyriftalit,
pyriminobac-metyl, pyrimisulfan, pyrithiobac, pyroxasulfon, pyroxsulam;

- cac hop chat khéac: amicarbazon, aminotriazol, anilofos, beflubutamit, benazolin,
bencarbazon, benfluresat, benzofenap, bentazon, benzobixyclon, bixyclopyron, bromaxil,
bromobutit, butafenaxil, butamifos, cafenstrol, carfentrazon, xinidon-etyl, clothal,
xinmetylin, clomazon, xumyluron, xyprosulfamit, dicamba, difenzoquat, diflufenzopyr,
Drechslera monoceras, endothal, etofumesat, etobenzanit, fenoxasulfon, fentrazamit,
flumiclorac-pentyl, flumioxazin, flupoxam, flocloidon, flurtamon, vindanofan, isoxaben,
isoxaflutol, lenaxil, propanil, propyzamit, quinclorac, quinmerac, mesotrion, metyl axit
arsonic, naptalam, oxadiargyl, oxadiazon, oxaziclomefon, pentoxazon, pinoxaden,
pyraclonil, pyraflufen-etyl, pyrasulfotol, pyrazoxyfen, pyrazolynat, quinoclamin,
saflufenaxil, sulcotrion, sulfentrazon, terbaxil, tefuryltrion, tembotrion, thiencarbazon,
topramezon, este etyl cta axit (3-[2-clo-4-flo-5-(3-metyl-2,6-dioxo-4-triflometyl-3,6-
dihydro-2H-pyrimidin-1-yl)-phenoxy]-pyridin-2-yloxy)-acetic, este metyl cia axit 6-
amino-5-clo-2-xyclopropyl-pyrimidin-4-carboxylic, axit 6-clo-3-(2-xyclopropyl-6-metyl-
phenoxy)-pyridazin-4-ol, 4-amino-3-clo-6-(4-clo-phenyl)-5-flo-pyridin-2-carboxylic, este
metyl cua axit 4-amino-3-clo-6-(4-clo-2-flo-3-metoxy-phenyl)-pyridin-2-carboxylic, va
este metyl cua axit 4-amino-3-clo-6-(4-clo-3-dimetylamino-2-flo-phenyl)-pyridin-2-
carboxylic.

0) Thubc trir sdu
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- (thio)phosphat hitu co: axephat, azamethiphos, azinphos-metyl, clopyrifos,
clopyrifos-metyl, clofenvinphos, diazinon, diclovos, dicrotophos, dimetoat, disulfoton,
ethion, fenitrothion, fenthion, isoxathion, malathion, methamidophos, methidathion,
metyl-parathion, mevinphos, monocrotophos, oxydemeton-metyl, paraoxon, parathion,
phentoat, phosalon, phosmet, phosphamidon, phorat, phoxim, pirimiphos-metyl,
profenofos, prothiofos, sulprophos, tetraclovinphos, terbufos, triazophos, triclofon;

- carbamat: alanycarb, aldicarb, bendiocarb, benfuracarb, carbaryl, carbofuran,
carbosulfan, fenoxycarb, furathiocarb, methiocarb, methomyl, oxamyl, pirimicarb,
propoxur, thiodicarb, triazamat;

- pyrethroit: alethrin, bifenthrin, xyfluthrin, xyhalothrin, xyphenothrin, xypermethrin,
alpha-xypermethrin, beta-xypermethrin, zeta-xypermethrin, deltamethrin, esfenvalerat,
etofenprox, fenpropathrin, fenvalerat, imiprothrin, lambda-xyhalothrin, permethrin,
pralethrin, pyrethrin I va II, resmethrin, silafluofen, tau-fluvalinat, tefluthrin,
tetramethrin, tralomethrin, transfluthrin, profluthrin, dimefluthrin;

- chit didu chinh sy ting truéng cla con trung: a) chét wc ché tong hop Kkitin:
benzoyluré: clofluazuron, xyramazin, diflubenzuron, fluxycloxuron, flufenoxuron,
hexaflumuron, lufenuron, novaluron, teflubenzuron, triflumuron; buprofezin, diofenolan,
hexythiazox, etoxazol, clofentazin; b) chidt ddi khang ecdyson: halofenozit,
metoxyfenozit, tebufenozit, azadirachtin; c) juvenoit: pyriproxyfen, methopren,
fenoxycarb; d) chit tc ché tong hop sinh hoc lipit: spirodiclofen, spiromesifen,
spirotetramat;

- cac hop chit co chu van/dbi khang thu thé nicotin: clothianidin, dinotefuran,
flupyradifuron, imidacloprit, thiamethoxam, nitenpyram, axetamiprit, thiacloprit, 1-2-clo-
thiazol-5-ylmetyl)-2-nitrimino-3,5-dimetyl-[1,3,5]triazinan;

- cac hop chit dbi khang GABA: endosulfan, ethiprol, fipronil, vaniliprol,
pyrafluprol, pyriprol, amit cua axit 5-amino-1-(2,6-diclo-4-metyl-phenyl)-4-sulfinamoyl-
1H-pyrazol-3-carbothioic;

- thudc trir sdu lacton macroxyclic: abamectin, emamectin, milbemectin, lepimectin,
spinosad, spinetoram;

- thudc diét ve bét chira chét trc ché van chuyén electron mitochondrial I (METI):

fenazaquin, pyridaben, tebufenpyrad, tolfenpyrad, flufenerim;
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- cac hop chat METI II va III: axequinoxyl, fluaxyprim, hydrametylnon;

- hop chét khong cap d6i: clofenapyr;

- chéit tc ché phosphoryl hoa oxy héa: xyhexatin, diafenthiuron, fenbutatin oxit,
propargit;

- cac hop chit pha v su rung 16ng: cryomazin;

- céc chét wrc ché oxidaza chitc ning hdn hop: piperonyl butoxit;

- khéi ¢6 ranh natri: indoxacarb, metaflumizon;

- cac hop chét khac: benclothiaz, bifenazat, cartap, flonicamid, pyridalyl, pymetrozin,
leu  huynh, thioxyclam, flubendiamit, cloantraniliprol, xyazypyr (HGW86),
xyenopyrafen, flupyrazofos, xyflumetofen, amidoflumet, imixyafos, bistrifluron, va

pyrifluquinazon.
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Fig. 1

Md hinh cau tric cta vi tri lién két dot bién G143 A

Hop chét 6
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Pyraclostrobin hop chét c6 cong thirc 1-6
(dugc biéu thi 1a F500 trén Fig. 1) (duge bidu thi 12 hop chét c6 cong thirc 6

trén Fig. 1)

Fig. 1: Hop chét Pyraclostrobin twong tu strobilurin ban sén trén thi truong dugc mo
hinh thanh vi trf lién két Qo ctia phirc hé sic t6 té bao ber nhan tao thé hién sy va cham
vé khong gian ctia vong phenyl véi nhom metyl 143A nhu duge biéu thi boi miii tén &
phan bén phai phia trén cua Fig. 1 (bén tréi). Hop chét c6 cdng thirc I-6 theo sang ché

khong thé hién sy va cham vé khong gian (bén phai).
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