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(57) Séang ché dé cap dén ché pham diét ndm chira (a) it nhat mot hop chat duoc chon tir

cac hop chét co cong thirc 1, N-oxit, va mudi ctia chung,

trong d6 R!, R2, R3, R4, RS va R® nhu dugc xac dinh trong phan mé ta;
va (b) it nhat mot hop chat diét nAm bo sung.

Sang ché ciing dé cap dén phuong phap phong trir cac bénh cho thyc vat do cac nim
gdy bénh cho thyuc vat gy ra bao gdm viéc dua Ién thyc vat hodc bd phén cua no, hodc 1én
hat gidng thuc vit, hop chat c6 cong thire 1, N-oxit, hodc mudi cia chung (vi dy, nhu la
mot hop phan trong ché phdm néu trén) voi mot luong hitu hiéu diét ndm. Sang ché ciing
dé cap dén ché pham chura (a) it nhat mot hop chat dugc chon tir cac hop chat c6 cong thirc
1 néu trén, N-oxit, va mu01 ctia chiing; va it nhat mot hop chat hodc tac nhan phong trir loai
gay hai khong xuong sdng.
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Linh vuc ky thuit dwge dé cap

Sang ché dé cap dén cac din xuét pyrazol nhit dinh, N-oxit va mubi cia
chiing, va hdn hop va ché phim chira cic din xuét pyrazol nay va phuong phép st

dung cac din xut pyrazol va hdn hop va ché phdm chtra ching 1am thudc diét ndm.
Tinh trang ky thuit ciia sang ché

Viéc kiém sodt cac bénh thuc vat gdy ra boi cac ndm gy bénh thue vat 1a rit
quan trong dé dat dugc vy mua thu hoach cao. Thiét hai do bénh thuc vat giy ra dbi
V6i cdy canh, rau, cdy trdng ngoai canh ddng, cdy ngii cbc va cdy cho qua c6 thé lam
giam dang k& ndng sudt va vo thé din dén sy tang gid dbi voi nguoi tiéu ding. Ngoai
viéc gdy thiét hai 16n, cac bénh thuc vét ciin ca thé khé kiém soat va lam tdng sy
khéng céc chét diét ndm dang c6 trén thi trudng. Trén thi trudng dd c6 nhidu san phim
dung cho myc dich nay, nhung vin cin tim ra cic hop chét diét nAm méi hitu hiéu
hon, gia thanh ré hon, it gdy doc hon, an toan hon cho méi trudng hodc ¢ céc vi tri tac
dong khéc nhau. Ngoai viéc tim ra cic thude diét nAm mdi, ché phdm phdi hop thudng
dugc sir dung dé tao thudn loi cho viée phong trir bénh, mé rong phd phong trir bénh
va 1am chim sy phat trién cia tinh d& khang. Ngoai ra, mét s it cac ché phdm phdi
hop ciia cac chét diét ndm ching minh tac dung cao-hon-tdng (nghia 1a c6 tinh hiép
ddng) cho phép kiém soat dwgc bénh thuc vit & quy md 16n. Cac diém wu viét clia céc
ché phém phéi hop céc chét diét ndm duoc thira nhdn trong linh vyc chuyén nganh
thay dbi, phu thude vao cac yéu t8 nhu céc loai thurc vat va cac bénh thuc vat cu thé sé
dugc xur 1y, va vao viéce thuc vat duge xir Iy truée hay sau khi nhiém nim gy bénh
thue vat. Do d6, cac ché phém phéi hop nay 14 cin thiét dé c6 thé c6 duge nhidu lua
chon dép ng dugc t6t nhét nhu ciu kiém soat céc bénh thuc vat cu thé. Cac ché phém
phéi hop dic biét vu viét s& duge md ta dudi day. JP08208620 di mo ta cac din xuit
N-phenylpyrazolylamin ding lam thudc trir sau, thudc diét c6 va thudc diét nim; tuy
nhién tai liéu cong bd nay khong boc 16 cac hop chit pyrazol diét ndm theo sang ché

va hdn hop chiing.
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Ban chit ky thuit ciia sang ché
Sang ché dé xuit ché phdm diét nAm (tirc 13 dang phéi hop) chira (a) it nhét
mot hop chat dugc chon tir cac hop chét cé cong thirc 1 (bao gdm tit ca chat dong

phéan tach the), N-oxit, va mudi clia chung:

trong do:
X 1a CHOH, O hoac NH;
R1 13 halogen hodc metyl;
R21a H, xyano, halogen hoidc C1—C» alkoxy;
R31a H, halogen hodc metyl;
R4 13 halogen;
RS 13 H, xyano, halogen hozc C1—-C» alkoxy; va
RO 13 H hozc halogen; va
(b) it nhit mot hop chat diét ndm bé sung.

Sang ché con dé xuét ché phim chira: (a) it nhit mot hop chit duoc chon tir
cac hop chét c6 cong thue 1 da néu trén, N-oxit, va mudi cia chung; va it nhit mot hop

chit hoic tic nhan phong trir loai gdy hai khong xuong sdng.
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Sang ché con dé xudt ché phim chira mot trong cac ché phim néu trén chira
hop phan (a) va it nhat mot hop phin bd sung duge chon tir nhém bao gdm cac chit

hoat dong bé mit, chit pha lodng dang rin va chit pha lodng dang 14ng.

Sang ché con dé xudt phuong phap phong trir cac bénh cho thue vat do cac
nim gay bénh cho thyc vét giy ra bao gdm viéc dua 1én thuc vét hodc bd phén cla nd,
hoac 1én hat giéng thuc vat, mot trong cac ché phém néu trén véi mot lugng hiru hiéu
diét ndm .

Ngoai ra, phuong phap néu trén ciing c6 thé dugec md ta 13 phuong phap bao
vé thuc vat hodc hat gibng thuc vat khéi cac bénh do ndm gy bénh giy ra bao gdm
viéc dua mot trong cac ché phém néu trén mot lugng hiru hiéu diét ndm 1én thuc vat
(hodc bd phan clia n6) hoic hat gibng thuc vat (truc tiép hodc dwa vao mdi trudong (vi

du, méi trudng sinh trudng) cia thuc vat hoic hat giéng thuc vat).

Sang ché con dé xuét hop chét c6 cong thirc 1 d3 néu trén, hodc N-oxit hodc
mubi ctia chiing. Sang ché con dé xuit ché phim diét nAm chira hop chét c6 cong thic
1, hodc N-oxit hodc mubi caa chung, va it nhit méot hop phén bd sung dugc chon tur
nhém bao gdm céc chit hoat dong bé mit, chit pha loing dang rén va chét pha loang
dang 16ng. Ngoai ra, sang ché con @& xuét phuong phap bao vé thuc vat hodc hat giéng
thuc vat khoi cac bénh do ndm gay bénh gay ra chira hop chit c6 cong thirc 1, hodc N-
oxit hodc mubi cia ching v&i mot luong hiru hiéu diét nim, 1én thuc vét hodc hat
gidng thuc vat.

M0 ta chi tiét sang ché

Theo sang ché, cac thuat ngit “chra”, “c6 chura”, “gém co”, “gém”, "co", “cod
chira”, “dic trung bi” hodc dang bién ddi bat ky khac cia ching, dwoc dung dé chi
viéc bao ham khong loai trir céc yéu t6 khac, ngoai pham vi gidi han dugc chi ra cu
thé. Vi du, ché phim, quy trinh, phuong phap, san phim, hodc thiét bi gém c6 danh
sach cac yéu td khong nhét thiét 13 chi gioi han & cac yéu t6 niy ma c6 thé con bao
gbm cac yéu td khac ngoai cac yéu td di néu hodc 13 vén van c6 trong thanh phan, quy

trinh, phuong phap, san phdm, hodc thiét bi ndy.
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Cum tir “dugc ciu thanh tir” loai trix yéu t5, bude hodc thanh phﬁn khong duoc
néu cu thé. Néu trong yéu cdu bao ho thi cum tir ndy s& khong bao ham trong yéu cu
bao h¢ cac thanh phan ngoai cic thanh phin duoc néu ra ngoai trir cac tap chét thuong
di kém theo chiing. Khi cum tir “c4u thanh tir” xuét hién trong ménh dé ciia phan khac
biét, chtr khong phai 13 ngay l4p tirc sau phan gi6i han, cum tir nay chi gi61 han & cac
thanh ph?m dugc néu ra trong ménh dé d6; cac thanh phﬁn khéc khong bi loai trir ra

khéi yéu cau bao ho xét vé tong thé.

Cum tir “vé co ban dugc cdu thanh tir” dugc st dung dé xac dinh ché phérn
hoic phuong phip bao gdm cac chét lidu, cac bude, cac ddu hiéu, cac thanh phén hoic
cac yéu td, ngoai chét liéu, cac bude, cac ddu hiéu, cac thanh phﬁn-hoéc cac yéu td
dugc boc 10 trong tai liéu, véi didu kién cac chét lidu, cac budc, cac ddu hiéu, cic
thanh phan hoic cac yéu té bd sung nay khong gay anh huéng nhidu dén cac dic tinh
co ban va méi cia ddi tuong sang ché. Thuit ngir “vé co ban duge chu thanh tir”* &

muc d gitra “chira” va “dugc cau thanh tir”.

Khi Ngudi ndp don xac dinh sang ché hodc mot phin cia nd bang thuét ngir
c6 két md ching han nhu tir “chira”, cin phai hiéu ring (trir khi ¢6 chi din khéc) phén
md ta can dugc giai thich dé sang ché cling duoc mo ta bing cach sir dung céac thuat

ngit “v€ co ban dugc cau thanh tir’ hodc ““duogc cau thanh tir”.

Ngoai ra, trir khi chi c6 din khac, "hoic" ding dé chi hoic bao ham chir khong
phai hodc loai trir. Vi duy, diéu kién “A hodc B” dugc thod man trong cac trudng hop
sau: A dang (hodc c6 mét) va B sai (hodc khong c6 mat), A sai (hodc khong c¢6 mit) va

B dting (hodc c6 mit), va ca A va B déu dung (hodc c6 mat).

Ciing nhu v4y, theo sing ché, mao tir khong xac dinh "a" va “an” trong ban
md ta tiéng Anh dung trude mot yéu td hodc thanh phan c6 nghia chi tinh khong gidi
han v& sb lugng cac truong hop (tic 13 cac su kién) cia yéu té hoic thanh phin nay..
Do d6, "mdt" can dugc hiéu 14 bao gém mot hodc it nhat mot, va yéu td hoac thanh
phan & dang s6 it cling bao gém ca dang sé nhiéu trir khi sb nay duogc hiéu mot cach

hién nhién 13 & dang so it.
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Khi dugc d cép dén trong phin md ta va trong cac Piém yéu cdu bao ho,
"thyc vat" bao gdm thuc vat thudc gi6i thyc vat Kingdom Plantae, dic biét 1a ciy
gidng (Spermatopsida), & tit ca giai doan phat trién, bao gdm ciy non (ching han,
hat niy mam phat trién thanh cay gidng) va cac giai doan trudng thanh, sinh san
(ching han, cdy ra hoa va hat). Phin cia thuc vét bao gdm céac phan huéng dét
thudng phat trién bén dudi bé mit cia mdi trudong sinh truéng (ching han, dit),
ching han nhu ré, cii, hanh va than hanh, va ca cac phén phat trién phia trén moi

truong sinh truéng, ching han nhu 1a (bao gdm than va 1), hoa, qua va hat.

Nhu dugc néu trong trong ban mo ta nay, thuat ngir “céy con”, khi dugc ding

don 1& hoic trong tir két hop ding dé chi cay m&i phat trién tir phoi hat giéng.

Trong phan néu trén, thudt ngit “alkoxy” bao gdm, vi du nhu, metoxy va

etoxy. Thuit ngit “halogen” bao gom flo, clo, brom hoc iot.

Téng sb nguyén tir cacbon trong mot nhém thé dugc biéu thi bang tiép dau

ngit “Ci—~C;j” trong d6 i va j 1a c4c s6 tir 1 dén 2.

Céc hop chat c6 lién quan dén cac ché phdm va phuong phap theo sang ché ¢
thé t6n tai dudi dang mot hodc nhidu chit ddng phan tach thé. Cac chit dong phan tach
thé khéc nhau bao gdm cac chit ddng phan déi anh, cic chét dong phan khong dbi
quang, déng phan atropisome va chit ddng phan hinh hoc. Ngudi ¢6 hiéu biét trung
binh trong linh vuc k¥ thut ndy s& nhan biét ring mot ddng phan tach thé c6 thé c6
hoat tinh cao hon va/hodc c6 thé thé hién nhiéu tic dung c6 loi khi dugc 1am gidu so
v6i (cac) dong phan tach thé khac hodc khi duoc tach riéng ra khoi (cac) ddng phan
tach thé khac. Ngoai ra, chuyén gia trong linh vurc biét cach thirc tach riéng, 1am giau,
va/hogc diéu ché chon loc chit dong phan tich thé néu trén. Céc hop chét trong ché
pham theo sang ché c¢6 thé ton tai dudi dang hdn hop ciia cac chit ddng phan tach thé,
cac chit ddng phan tach thé riéng 1€ hodc dudi dang c6 hoat tinh quang hoc.

Céc phuong phép tong hop dé diéu ché N-oxit cia cac hop chit di vong ching
han nhu pyrazol d3 duge ngudi c6 hiéu biét trung binh trong linh vurc k¥ thuat nay biét

dén bao gdm phuong phap oxy hoa céc hop chét di vong bing cac axit peroxy ching
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han nhu axit peraxetic va m-cloperbenzoic (MCPBA), hydro peroxit, alkyl
hydroperoxit ching han nhu zbutyl hydroperoxit, natri perborat, va dioxiran chéng
han nhu dimetyldioxiran. Cac phuong phép didu ché N-oxit ndy di dugc mo ta k§ va
dugc ban luan trong cac 4n phdm, xem ching han: T. L. Gilchrist, Comprehensive
Organic Synthesis, vol. 7, pp 748-750, S. V. Ley, Ed., Pergamon Press; M. Tisler va
B. Stanovnik, Comprehensive Heterocyclic Chemistry, vol. 3, pp 18-20, A. J. Boulton
and A.McKillop, Eds., Pergamon Press, A.J.Boulton va A.McKillop, Eds.,
Pergamon Press; M. R. Grimmett va B. R. T. Keene trong Advances in Heterocyclic
Chemistry, vol. 43, pp 149-161, A. R. Katritzky, Ed., Academic Press; M. Tisler va
B. Stanovnik trong Advances in Heterocyclic Chemistry, vol. 9, pp 285—291,.
A. R. Katritzky va A. J. Boulton, Eds., Academic Press; va G. W. H. Cheeseman va
E. S. G. Werstiuk trong Advances in Heterocyclic Chemistry, vol. 22, pp 390-392,
A. R. Katritzky va A. J. Boulton, Eds., Academic Press.

Ngudi c6 hiéu biét trung binh trong linh vure k§ thudt ndy nhén biét ring vi
trong moi trudng va trong diéu kién sinh 1y, mubi ciia cac hop chit héa hoc & dang can
bang véi dang khong phai 13 mudi twong tng ciia chiing, cac mudi c6 dic tinh sinh hoc
gidng nhu dang khéng phai 13 mubi twong tng. Do d6, nhidu mudi cia hop chit cé
cong thirc 1 & dang don 1é va & dang hdn hop 13 hitu ich dé phong trir cic bénh cho
thuc vat do cac ndm gay bénh cho thuc vét gy ra (tirc 1 thich hop dé dung trong néng
nghiép). Cac mudi ciia hop chét ¢ cong thirc 1 bao gdm cac mubi cong axit voi céac
axit vO co hoac axit hiru co chéng han nhu axit bromhydric, clohydric, nitric,
phosphoric, sulfuric, axetic, butyric, fumaric, lactic, maleic, malonic, oxalic,
propionic, salixylic, tartric, 4-toluensulfonic hozc valeric. Theo d6, sang ché dé cap
dén hdn hop cua cac hop chét dugc chon tir Cong thire 1, N-oxit va mudi thich hop

dung trong néng nghiép cua ching.

Cac hop chit duge chon tir Cong thirc 1, chit ddng phén tach thé, cic dang hd
bién, N-oxit, va mudi cia chung, thuong tdn tai & nhidu hon mot dang, va do @6 hgp
chét c6 cong thirc 1 bao gbm tt ca cac dang hop chét c6 Cong thirc 1 & dang tinh thé
va khong & dang tinh thé. C4c dang khong & dang tinh thé bao gbm cac phuong an la
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c4c chét rin ching han nhu chét sap va gbém ciing nhu céc phuong 4n 13 cac chét 1ong
ching han nhu cic dung dich va dang néng chay. Cac dang tinh thé bao gbm cac
phuong 4n co ban 13 dang don tinh thé va cac phuong 4n 12 hén hop gdm cac dang da
hinh (tirc 12 & cic dang tinh thé khac nhau). Thuat ngir “dang da hinh” ding dé chi
dang tinh thé nhét dinh ctia hgp chéit hoac hoc ma c6 thé két tinh thanh céc dang tinh
thé khac nhau, cac dang nay cé su bd tri va/hodc clu dang cuta céc phén tr trong mang
tinh thé khac nhau. Mic du cac dang da hinh c6 thé c¢6 thanh phin hoa hoc gidng nhau,
ching ciing c6 thé khac nhau vé thanh phin do sy c6 mit hoic khong cé mat nudc
hodc céac phan tir khac df‘)ng két tinh, ma c6 thé duoc lién két yéu hoic lién két manh
trong mang tinh thé. Cac dang da hinh c6 thé khac nhau vé cac dic tinh hoé hoc, vat ly
va sinh hoc nhu hinh dang tinh thé, ty trong, d§ ciing, mau sic, d6 6n dinh hoa hoc,
nhiét d6 néng chay, kha ning hut 4m, kha ning tao huyén phd, téc do hoa tan va su 6
san phan tmg sinh hoc. Ngudi co hiéu biét trung binh trong linh vuc k§ thuat nay sé
nhan biét ring mot dang da hinh ciia hop chét c6 Cong thirc 1 c6 thé thé hién tac dung
cé loi (vi du, thich hgp dé diéu ché cac ché phém hiru ich, c6 ddc tinh sinh hoc duoc
cai thién) so v6i dang da hinh khéc hodc hdn hop cac dang da hinh ctia ciing hop chit
c6 cong thirc 1. C6 thé thuc hién viéc didu ché va phan tach dang da hinh cu thé cia
hop chét c6 cong thirc 1 biang cac phuong phap di biét ddi véi cac ngudi c¢6 hiu biét
trung binh trong linh vuc k¥ thuat nay bao gdm, vi du nhu, két tinh bang cach sir dung

dung mo6i va nhi¢t do chon loc.

Nhu mo ta trong phan Ban chit k¥ thuat ciia sang ché, mot khia canh cta sang
ché 1a dé cap dén ché phim chua (a) it nhit mot hop chét dugc chon tir hop chét ¢6
Cong thire 1, N-oxit, va mudi ctia ching, vé6i (b) it nhit mot hop chét diét ndm bd

sung. Dic biét hon, hop phin (b) duoc chon tir nhém bao gdm
(b1) cac thubc diét ndm metyl benzimidazole carbamat (MBC);
(b2) cac thube diét ndm dicarboximit;
(b3) cac thube diét ndm 12 chét trc ché khir metyl (DMI);

(b4) cac thube diét nAm phenylamit;
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(b5) cac thubc diét ndm amin/morpholin;

(b6) cac thudc diét ndm 13 chét trc ché sinh tdng hop phospholipit;

(b7) céc thube diét nAm carboxamit;

(b8) cac thude diét ndm hydroxy(2-amino-)pyrimidin;

(b9) cac thudc diét ndm anilinopyrimidin;

(b10) cac thube diét nAm N-phenyl carbamat;

(b11) cac thubc diét nim 13 chét e ché vi tri gin két ngoai quinon (Qol);
(b12) cac thudc diét nAm phenylpyrol;

(b13) cac thude diét nAm quinolin;

(b14) cac thudc diét nim 13 chét e ché qua trinh peroxy héa cia lipit;

(b15) cac thubc diét nidm 1a chat wc ché sinh téng hop melanin-reductaza
(MBI-R);

(b16) cac thudc diét ndm 13 chét Gc ché sinh tdng hop melanin-dehydrataza
(MBI-D);

(b17) cac thubc diét ndm hydroxyanilit;

(b18) céc thudc diét nAm 1a chét e ché squalen-epoxidaza;

(b19) cac thube diét ndm polyoxin;

(b20) cac thubc diét ndm phenylure;

(b21) céc thudc diét ndm chét trc ché & vi tri bén trong quinon (Qil);
(b22) céc thube diét nAm benzamide;

(b23) cac thudc diét ndm c6 tinh khang sinh 13 axit enopyranuronic;
(b24) céc thudc diét ndm c6 tinh khang sinh hexopyranosyl;

(b25) cac thude diét ndm glucopyranosyl 14 chét khéng sinh: wc ché téng hop

protein ;
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(b26) cac thube diét ndm glucopyranosyl 13 chat khang sinh: trc ché sinh tbng

hop trehalaza va inositol;
(b27) cac thubc diét ndm xyanoaxetamitoxim;
(b28) cac thudc diét nAm carbamat;

(b29) céac thube diét ndm 1am mat két hop qua trinh phosphoryl héa c6 tinh

oxy hoa;
(b30) cac thubc diét ndm 13 hop chit thiée hitu co;
(b31) cac thudc diét ndm 13 axit carboxylic ;
(b32) cac thudc diét ndm dj vong thom;
(b33) cac thubc diét ndm phosphonat;
(b34) cac thudc diét ndm axit phtalamic ;
(b35) cac thube diét nAm benzotriazin;
(b36) cac thube diét ndm benzen-sulfonamit;
(b37) cac thudc diét ndm pyridazinon;
(b38) cac thudc diét ndm thiophen-carboxamit;
(b39) cac thubc diét ndm pyrimidinamit;

(b40) cac thudc diét ndm 13 amit coa axit carboxylic (CAA, 1a viét tit cua

carboxylic acid amide);
(b41) cac thube diét nAm c6 tinh khang sinh tetraxyclin;
(b42) cac thubc diét nAm thiocarbamat;
(b43) cac thube diét nAm benzamide;
(b44) cac thudc diét ndm cam tmg co ché phong v¢ cua thuc vat chu;

(b45) céc thudc diét nAm c6 hoat tinh tiép xuc nhiéu vi tri;

-10-
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(b46) céc thubc diét ndm khong phai 1a cac thudc diét ndm hop phan (a) va
hop phén tir (b1) dén (b45); va

mudi cia cac hop chét tir (b1) dén (b46).

Pang luu y 1a cac phuong an trong d6 hop phén (b) chira it nhit mot hop chat
diét nAm tir mdi trong s hai nhém khac nhau dugc chon tir (b1) dén (b46).

“Céc thubc diét nAm metyl benzimidazole carbamat (MBC)(b1)” (FRAC (uy
ban nghién ctru tic dong tinh khang chit diét nAm) ma 1) &rc ché sy phan bao c6 to
béng cach gin két v6i B-tubulin tfong qué trinh lip ghép soi thoi. Su trc ché qué trinh
1ap ghép soi thoi ¢ thé pha v& su phan chia té bao, su chuyén vén trong t& bao va cdu
tric té bao. Céc thudce diét nAm metyl benzimidazole carbamat bao gom cac thude diét
ndm benzimidazole va thiophanate. Céac benzimidazole bao gbm benomyl,
carbendazim, fuberidazole va thiabendazole. C4c thiophanate bao gdm thiophanate va

thiophanate-metyl.

“Cac thudc diét nAm dicarboximit (b2)” (FRAC mai 2) dugc dé xuét dé tc ché
u4 trinh peroxy héa lipit trong nim gay anh hudéng dn reductaza sic t6 t& bao
q peroxy P g g

NADH. Vi du bao gém chlozolinate, iprodione, procymidone va vinclozolin.

“Céc thudc diét ndm 13 chéit Grc ché khir metyl (DMI) (b3)” (FRAC mi 3) ¢
ché Cl4-demetylaza 13 chit déng vai trd trong qué trinh san xudt sterol. Cac sterol,
ching han nhu ergosterol, 14 can thiét cho qua trinh chu triic va chirc ning ciia mang,
nén né 12 thiét yéu cho sy phat trién cta thanh té bao chirc ning. Do d6, khi tiép xuc
v6i cac thude diét nAm nay s& din dén su phat trién bit thuong va cubi cing gay chét
nim nhay cam. Cac thubc diét nAim DMI dugc chia thanh mdt s6 nhém hoa chét: cac
azole (bao gbm triazol va imidazol), pyrimidin, piperazin va pyridin. Cé4c triazol bao
gém azaconazole, bitertanol, bromuconazole, cyproconazole, difenoconazole,
diniconazole (bao gébm diniconazole-M), epoxiconazole, etaconazole, fenbuconazole,
fluquinconazole, flusilazole, flutriafol, hexaconazole, imibenconazole, ipconazole,
metconazole, myclobutanil, penconazole, propiconazole, prothioconazole,

quinconazole, simeconazole, tebuconazole, tetraconazole, triadimefon, triadimenol,
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triticonazole va uniconazole. Cac imidazol bao gém clotrimazole, econazole, imazalil,
isoconazole, miconazole, oxpoconazole, prochloraz, pefurazoate va triflumizole. Cac
pyrimidin bao gdm fenarimol, nuarimol va triarimol. C4c piperazin bao gdm triforine.
Céc pyridin bao gbm buthiobate va pyrifenox. Cac nghién ctru sinh hoa da cho thy la
tht ca cac thubc diét nAm duoc dé cap trén day la cac thube diét nAm DMI nhu md ta
bdi K. H. Kuck et al. trong Modern Selective Fungicides - Properties, Applications
and Mechanisms of Action, H. Lyr (Ed.), Gustav Fischer Verlag: New York, 1995,
205-258.

“Céac thubc diét ndm phenylamit (b4)” (FRAC mai 4) 1 cac chit dic hiéu tc
ché polymeaza ARN & nim Oomycete. Cac ndm nhay cam khi tiép xuc véi cac thube
diét nAm nay giam khi ning két hop uridin thanh rRNA. Nhém chét diét ndm nay ngin
can sy sinh trudng va su phat trién ctia nAm nhay cam. Cac thudc diét nim phenylamit
bao gdm cac thudc diét ndm axylalanin, oxazolidinone va butyrolacton. Cac axylalanin
niy bao gdm benalaxyl, benalaxyl-M, furalaxyl, metalaxyl, metalaxyl-M (con duoc
goi 12 mefenoxam). Céac oxazolidinone nay bao gém oxadixyl. Cac butyrolacton bao
gbm ofurace.

“Céac thude diét ndm amin/morpholin (b5)” (FRAC mai 5) {rc ché hai vi tri dich
trong qua trinh sinh téng hop sterol, A8 — A7 isomeraza va Al4 reductaza. Céc sterol,
ching han nhu ergosterol, 12 can thiét cho c4u triic va chirc ning ctia mang, nén 13 yéu
t6 thiét yéu cho sy phat trién ciia thanh té bao chirc ning. Do d6, su tiép can véi cac
thudc diét ndm nay din dén su phét trién bat thuong va cudi cing giét chét ndm méin
cam. Cac thubc diét nAm amin/morpholin (con duoc biét dén nhu 14 cac chit wc ché
sinh tdng hop sterol phi DMI) bao gbém céac thudc diét ndm morpholin, piperidin va
ketal vong-amin. Cac morpholin nay bao gdm aldimorph, dodemorph, fenpropimorph,
tridemorph va trimorphamide. Céc piperidin bao gém fenpropidin va piperalin. Cc

ketal vong-amin bao gém spiroxamin.

“Céc thudc diét ndm 13 chit Grc ché sinh tong hop phospholipit (b6)” (FRAC
ma 6) c ché su phét trién ctia ndm bing cach gdy anh huong dén qué trinh sinh tdng

hop phospholipid. Cac thudc diét ndm sinh tdng hop phospholipid bao gém céc thube
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diét nAm phosphorothiolate va dithiolane. C4c phosphorothiolate bao gdm edifenphos,

iprobenfos va pyrazophos. Cac dithiolane bao gdm isoprothiolane.

“Céc thudc diét nAm carboxamit (b7)” (FRAC ma 7) e ché su ho hép cia
nédm Phirc hop II (sucxinat dehydrogenaza) do pha v& enzym déng vai trd trung tim
trong chu trinh Krebs (chu trinh TCA) ¢6 tén 14 sucxinat dehydrogenaza. Su trc ché ho
hép ngin can qué trinh tao ra ATP ctia nim, va do d6 wc ché su phat trién va sinh san.
Céc thudc diét nAm carboxamit bao gdm benzamide, furan carboxamit, oxathiin
carboxamit, thiazol carboxamit, pyrazol carboxamit va pyridin carboxamit. Cac
benzamide bao gdm benodanil, flutolanil va mepronil. Cac furan carboxamit bao gdm
fenfuram. CAc oxathiin carboxamit bao gbm carboxin va oxycarboxin. C4c thiazol
carboxamit bao gdm thifluzamide. Céc pyrazol carboxamit bao gdm bixafen,
furametpyr, isopyrazam, fluxapyroxad, penthiopyrad, sedaxane (N-[2-(1S,2R)-[1,1'-
bixyclopropyl]-2-ylphenyl]-3-(diflometyl)-1-metyl-1 H-pyrazol-4-carboxamit) va
penflufen (N-[2-(1,3-dimetylbutyl)phenyl]-5-flo-1,3-dimetyl-1H-pyrazol-4-
carboxamit) (Cong bd don PCT WO 2003/010149). Cac pyridin carboxamit bao gém

boscalid.

“Céc thube diét ndm hydroxy(2-amino-)pyrimidin (b8)” (FRAC ma 8) wrc ché
tbng hop axit nucleic do c6 tic dong 1én adenosin deaminaza. Cac vi du bao gbém
bupirimate, dimethirimol va ethirimol.

“Céc thudc diét nAm anilinopyrimidin (b9)” (FRAC mi 9) dugc dé xuit nhim
trc ché sinh téng hop axit amin metionin va pha v& sy tiét enzym thuy phan 1am phén
huy cac t& bao thuc vét trong qua trinh giy nhim. Vi du bao gdém cyprodinil,
mepanipyrim va pyrimethanil.

“Céc thudc diét ndm N-phenyl carbamat (b10)” (FRAC mi 10) (rc ché sy phan
bao c6 to biang cach gin két véi B-tubulin va phavd su lip ghép soi thoi. Su e ché 1ip
rép soi thoi ¢6 thé pha v su phan chia té bao, su chuyén vén trong té bio va céu truc

té bao. Vi du bao gbm diethofencarb.
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“Céc thudc diét ndm 13 chéit Gc ché vi tri gin két ngoai quinon (Qol) (b11)”
(FRAC mi 11) tc ché su hd hép trong ty thé Phuc hop III & ndm do tac dong t6i
ubiquinol oxidaza. Sy oxy hoa ctia ubiquinol bi phong bé & vi tri “bén ngoai quinon”
(Qo) cia phirc hop beq séc t6 té bio, nim & mang ty thé bén trong ctia ndm. Sy e ché
ho6 hip & ty thé ngan can su sinh truéng va phat trién binh thudng ctia ndm. Céc thube
diét ndm 13 chit (e ché vi tri gin két ngoai quinon bao gbém céac thubc diét nim
metoxyacrylat, metoxycarbamat, oximinoaxetat, oximinoaxetamit va dihydrodioxazin
(dwgc goi chung 13 cac thudc diét nim strobilurin), va cic thubc diét ndm
oxazolidindion, imidazolinon v benzylcarbamat. C4c metoxyacrylat bao gdm
azoxystrobin, enestroburin (SYP-Z071) va picoxystrobin. Cac metoxycarbamat bao
gdm pyraclostrobin va pyrametostrobin. C4c oximinoaxetat bao gdm kresoxim-metyl,
pyraoxystrobin va trifloxystrobin. C4c oximinoaxetamit bao gdm dimoxystrobin,
metominostrobin,  orysastrobin  va  o-(metoxyimino)-N-metyl-2-[[[1-[3-(triflo-
metyl)phenyl]etoxy]imino]metyl]benzenaxetamit. Céac dihydrodioxazin bao gbm
fluoxastrobin. C4c oxazolidindion bao gdm famoxadone. Cac imidazolinon bao gdm

fenamidone. C4c benzylcarbamat bao gdm pyribencarb.

“Céc thudc diét ndm phenylpyrol (b12)” (FRAC mi 12) e ché kinaza MAP
protein lién quan dén qua trinh van chuyén tin hiéu thAm thiu & nim. Fenpiclonil va

fludioxonil 1a cé&c vi du v€ nhém chat diét nam nay.

“Céc thubc diét ndm quinolin (b13)” (FRAC mi 13) dugc dé xuit nhim tc
ché qua trinh truyén tin hiéu bang cach tac dong dén G-protein trong qua trinh truyén
tin hiéu té bao sém. D3 chimg té dugc ring cac chit ndy gdy anh huéng dén qua trinh
tao bao tir va/hodc qua trinh gén dia bam & nim gy bénh phin tring. Quinoxyfen la

mot vi du v€ nhom chat diét nam nay.

“Céac thubc diét ndm 13 chit e ché qua trinh peroxy héa cua lipit (b14)”
(FRAC mai 14) duoc dé xudt dé wc ché qua trinh peroxy hda cua lipit gdy anh hudng
dén qua trinh tdng hop mang & ndm. Cac thanh vién cta nhém nay, nhu etridiazole
ching han, con c6 thé anh hudng dn céc qua trinh sinh hoc khac ching han nhu qué
trinh ho hip va sinh tng hop melanin. Cac thubc diét ndm lién quan dén qua trinh
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peroxy héa ctia lipit bao gdm cac thude diét nAm cacbon thom va 1,2,4-thiadiazol. Cac
cacbon thom bao gbém biphenyl, chloroneb, dicloran, quintozene, tecnazene va

tolclofos-metyl. Cac 1,2,4-thiadiazol bao gf‘)m etridiazole.

“Céac thudc diét nim 13 chét &rc ché sinh tbng hop melanin-reductaza (MBI-R)
(b15)” (FRAC mi 16.1) trc ché budc khir naphtal trong quét trinh sinh tng hop
melanin. Melanin 13 yéu té cén thiét dé mot sb ndm gy nhiém thyc vat chu. Cac thube
diét ndm chat trc ché sinh téng hop melanin-reductaza bao gbm céac thudc diét nAm
isobenzofuranone, pyrroloquinolinone va triazolobenzothiazole. C4c isobenzofuranone
bao gdm fthalid. Céc pyrroloquinolinone bao gdm  pyroquilon. Céc

triazolobenzothiazol bao gdm tricyclazole.

“Céac thudc diét nAm chét trc ché sinh téng hop melanin-dehydrataza (MBI-D)
(b16)” (FRAC mi 16.2) e ché dehydrataza scytalone .qué trinh sinh tong hop melanin.
Melanin 1a yéu td cn thiét @é mot s6 nAm gay nhiém thuc vat chi. Cac thudc diét nidm
1a chét {rc ché sinh tdng hop melanin-dehydrataza bao gdm xyclopropancarboxamit,
carboxamit va propionamit cic thubc diét ndm. Céc xyclopropancarboxamit bao gbém
carpropamid. Céc carboxamit bao gbm diclocymet. Céc propionamit bao gbém

fenoxanil.

“Céc thudc diét nidm hydroxyanilit (b17)” (FRAC mi 17) tc ché C4-

demetylaza dong vai trod trong qua trinh san xuét sterol. Vi du bao gdm fenhexamid.

“Céc thudc diét ndm 1a chét e ché squalen-epoxidaza (b18)” (FRAC mi 18)
tic ché squalen-epoxidaza trong qua trinh sinh tong hop ergosterol. Cac sterol ching
han nhu ergosterol 13 cac chét cin thiét cho cAu triic va chuc nang mang, nén chung la
thanh phan thiét yéu cho su phat trién cua thanh t& bao chic ning. Do d6, su tiép xic
v6i cac thude diét ndm ndy dan dén su phat trién bat thuong va cudi cung giét chét
nim nhay cim. Cac thudc diét ndm 1a chit @c ché squalen-epoxidaza bao gém cac
thubc diét ndm thiocarbamat va alylamin. Céc thiocarbamat bao gdm pyributicarb. Cac

alylamin bao gém naftifine va terbinafine.
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“Céc thudc diét ndm polyoxin (b19)” (FRAC mai 19) tc ché chitin synthaza.
Vi du bao gém polyoxin.

“Céc thubc diét ndm phenylure (b20)” (FRAC ma 20) duoc d& xuét gdy anh
huéng dén su phén chia té bao. Vi du bao gbm pencycuron.

“Céc thudc diét nim 1a chat tc ché & vi tri bén trong quinon (Qil) (b21)”
(FRAC mi 21) tc ché sy ho hip trong ty thé Phurc hop III & nidm bing céch tac dong
dén reductaza ubiquinol. Sy khir ubiquinol bi phong bé & vi tri “bén trong quinon” (Q;)
ctia phirc hop sic t6 té bao bc1, nim & mang ty thé bén trong cia nidm. Sy tc ché ho
hép trong ty thé ngin can sy sinh truéng va phat trién binh thuong ctia ndm. Céc thude
diét ndm 13 chit wc ché & vi tri bén trong quinon bao gdm cac thudc diét ndm
xyanoimidazol va sulfamoyltriazol. Cic xyanoimidazol bao gdm cyazofamid. Cac

sulfamoyltriazol bao gdm amisulbrom.

“Céc thubc diét ndm benzamide (b22)” (FRAC mi 22) tc ché sy phan bao c6
to bang cach gin két voi B-tubulin va pha v su lip rap soi thoi. Su e ché 1ap rap soi
thoi c6 thé pha v su phan chia t& bao, su chuyén van trong t& bao va ciu tric té bao.
Vi du bao gém zoxamide.

“Céc thude diét ndm c6 tinh khang sinh 13 axit enopyranuronic (b23)” (FRAC
mi 23) trc ché su phat trién cia nAm bang cach tac dong dén qua trinh sinh téng hop
protein. Vi du bao gdm blasticidin-S.

“Céc thudc diét ndm c6 tinh khang sinh hexopyranosyl (b24)” (FRAC mai 24)
trc ché su phat trién ciia nAm bang cach tac dong dén qué trinh sinh tong hop protein.
Vi du bao gdm kasugamycin.

“Cac thudc diét ndm glucopyranosyl 13 chit khang sinh: trc ché téng hop
protein (b25)” (FRAC mai 25) tc ché sy phat trién ciia ndm bang cach tac dong dén
qua trinh sinh tdng hop protein. Vi du bao gbm streptomycin.

“Céac thubc diét ndm glucopyranosyl 13 chat khang sinh: trc ché sinh téng hop
trehalaza va inositol (b26)” (FRAC mi 26) tc ché trehalaza trong qua trinh sinh téng

hop inositol. Vi du bao gdm validamycin.
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“Cac thudc diét ndm xyanoaxetamitoxim (b27) (FRAC mi 27) bao gdm

cymoxanil.

“Céc thudc diét ndm carbamat (b28)” (FRAC mai 28) dugc xem 13 cac chit e
ché su sy phat trién ciia ndm da vi tri. C4c chét nay duogc dé xuit dé giy anh huéng
dén qua trinh tong hop axit béo trong mang té bao, va sau d6 1am ph4 v& tinh thdm
thdu ciia mang té bao. Propamacarb, iodocarb, va prothiocarb 13 cic vi du vé nhém
chat diét ndm nay.

“Céc thudc diét nAm 1am mAt két hgp qua trinh phosphoryl hda c6 tinh oxy
héa (b29)” (FRAC mi 29) trc ché sy hd hip ctia ndm bing cach 1am mét két hop qua
trinh phosphoryl héa ¢6 tinh oxy héa. Su @c ché ho hip ngin can sy sinh trudng va
phét trién binh thudng ctia nAm. Nhém niy bao gdm cac 2,6-dinitroanilin ching han
nhu fluazinam, pyrimidonehydrazone ching han nhu ferimzone va cac dinitrophenyl

crotonat ching han nhu dinocap, meptyldinocap va binapacryl.

“Cac thudc diét ndm 12 hop chit thiéc hitu co (b30)” (FRAC ma 30) trc ché
synthaza adenosin triphosphat (ATP) trong qua trinh phosphoryl hda ¢6 tinh oxy héa.
Vi du bao g@)m fentin axetat, fentin clorua va fentin hydroxit.

“Céc thude diét ndm 13 axit carboxylic (b31)” (FRAC mi 31) trc ché su phat
trién cta nidm bang cach gy anh huéng dén topoisomeraza nhém II cua axit
deoxyribonucleic (ADN) (gyraza). Vi du bao gém axit oxolinic.

“Céc thudc diét ndm di vong thom (b32)” (FRAC ma 32) dugc dé xuit dé gay
anh hudng dén qua trinh tdng hop ADN/axit ribonucleic (ARN). Céc thubc diét nim di
vong thom bao gdm cac thubc diét nim isoxazol va isothiazolon. Cac isoxazol bao
gdm hymexazole va céc isothiazolon bao gdm octhilinone.

“Cac thubc diét nim phosphonat (b33)” (FRAC mi 33) bao gdm axit
phosphoro va cac mubi khac nhau ciia né, bao gdm fosetyl-nhom.

“Céc thudc diét ndm axit phtalamic (b34)” (FRAC mi 34) bao gdm

teclofthalam.

“Céc thude diét ndm benzotriazin (b35)” (FRAC mi 35) bao gdm triazoxide.

-17-



25558

“Céc thudc diét nim benzen-sulfonamit (b36)” (FRAC mi 36) bao gbém

flusulfamide.
“Céc thudc diét nim pyridazinon (b37)” (FRAC mai 37) bao gbém diclomezine.

“Céc thudc diét ndm thiophen-carboxamit (b38)” (FRAC mi 38) dugc d& xuft
dé gdy anh hudng dén qué trinh san xuit ATP. Vi du bao gdm silthiofam.

“Céc thude diét ndm pyrimidinamit (b39)” (FRAC ma 39) trc ché sy phit trién
ctia ndm bang cach gy anh huéng dén qua trinh sinh téng hop phospholipid va bao

gbm diflumetorim.

“Céc thudc diét nim 13 amit cla axit carboxylic (CAA) (b40)” (FRAC mai 40)
dugc dé xuét dé trc ché sy sinh tdng hop phospholipit va sy déng bam thanh & bao. Sur
trc ché cac qua trinh ndy ngan can su phat trién va din dén su chét cia ndm dich. Cac
thubc diét nAm amit cta axit carboxylic bao gdm cac thudc diét ndm amit cia axit
xinamic, valinamit carbamat va amit cta axit mandelic. C4c amit clia axit xinamic bao
gdm dimethomorph va flumorph. C4c valinamit carbamat bao gdm benthiavalicarb,
benthiavalicarb-isopropyl, iprovalicarb va valifenalate (valiphenal). Cac amit cia axit
mandelic bao gdm mandipropamid, N-[2-[4-[[3-(4-clophenyl)-2-propyn-1-ylJoxy]-3-
metoxyphenyl]etyl]-3-metyl-2-[(metylsulfonyl)amino]butanamit va  N-[2-[4-[[3-(4-
clophenyl)-2-propyn-1-ylJoxy]-3-metoxyphenyl]etyl]-3-metyl-2-
[(etylsulfonyl)amino]butanamit.

“Céc thudc diét nAm c6 tinh khang sinh tetraxyclin (b41)” (FRAC mai 41) {rc
ché su phat trién ctia nédm bang cach gdy anh huéng dén oxidoreductaza nicotinamit
adenin dinucleotit (NADH) phtc hop 1. Vi du bao gdm oxytetracyclin.

“Cac thudc diét nim thiocarbamat (b42)” (FRAC mi 42) bao gdm
methasulfocarb.

“Céc thubc diét ndm benzamide (b43)” (FRAC ma 43) tic ché su phat trién
ctia ndm bang khir dinh vi cda cac protein nhu spectrin. Vi du bao gdm cac thubc diét

ném axylpicolit chéng han nhu fluopicolide va fluopyram.
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“Cac thubc diét nAm cam (g co ché phong vé cta thuc vét chi (b44)” (FRAC
mé P) bao gdm cac co ché bao vé cia thuc vat chi. Cam tmg co ché phong vé cua thuc
vat chi cac thubc diét ndm bao gém cac thubc diét ndm benzo-thiadiazol,
benzisothiazol va thiadiazol-carboxamit. C4c benzo-thiadiazol bao gém acibenzolar-S-
metyl. C4c benzisothiazol bao gém probenazole. Céc thiadiazol-carboxamit bao gbm
tiadinil va isotianil.

“Céc thudc diét nAm tiép xuc da vi tri (b45)” e ché su phat trién ctia ndm
thong qua nhiéu vi tri tac dong va c6 hoat tinh tiép xtic /phong ngira. Nhém cac thude
diét ndm nay bao gdm: “cac thube diét nAm ddng (b45.1) (FRAC ma M1)”, “cac thudc
diét ndm luu huynh (b45.2) (FRAC m3 M2)”, “cac thubc diét nim dithiocarbamat
(b45.3) (FRAC mi M3)”, “c4c thudc diét ndm phtalimit (b45.4) (FRAC m3 M4)”, “cac
thudc diét ndm clonitril (b45.5) (FRAC mi M5)”, “céc thubc diét ndm sulfamit (b45.6)
(FRAC md M6)”, “céc thube diét ndm guanidin (b45.7) (FRAC ma M7)” “cac thubc
diét ndm triazin (b45.8) (FRAC mi M8)” va “cic thudc diét ndm quinon (b45.9)
(FRAC mi M9)”. “Cac thudc diét ndm ddng” 14 cac hop chét v6 co chira dong, thong
thudng & dang oxy ho ciia déng(Il); Vi du bao gdm ddng oxyclorua, dong sulfat va
ddng hydroxit, bao gdm cac hdn hgp nhu hdn hop Bordeaux (triaxit ddng sulfat). “Cac
thubc diét nAm luu huynh” 1a cac hop chit v co chtra cic nhan hoac mach cuta céc
nguyén ti luu huynh; Vi du bao gdm nguyén t§ luu huynh. “Cac thudc diét ndm
dithiocarbamat” chira gdc phén tir dithiocarbamat; Vi du bao gdm mancozeb, metiram,
propineb, ferbam, maneb, thiram, zineb va ziram. “Céc thudc diét nAm phtalimit” chira
gbc phan tir phtalimit; Vi du bao gdm folpet, captan va captafol. “Céac thubc diét nAm
clonitril” chtra nhan thom dugc thé bang clo va xyano; Vi du bao gdm chlorothalonil.
“Céc thube diét nim sulfamit” bao gdm dichlofluanid va tolylfluanid. “Céc thubc diét
ndm guanidin” bao gdm dodine, guazatine va iminoctadine. “Cac thubc diét ndm

triazin” bao gom anilazine. “Céc thudc diét nam quinon” bao gom dithianon.

“Cac thuéc diét ndm khong phai 14 c4c thubc diét ndm hop phan (a) va hop
phén tir (b1) dén (b45); (b46)” bao gdbm mdt sb thubc diét ndm c6 ché tac dong co thé

1a chua biét. Cac chit nay bao gdm: (b46.1) “céc thuc diét ndm thiazol carboxamit”

-19-



25558

(FRAC ma U5), (b46.2) “cac thudc diét nAm phenjrl-axetamit” (FRAC ma U6),
(b46,3) “cac thudc diét nAm quinazolinon” (FRAC mi U7), (b46.4) “cac thubc diét
nam benzophenon” (FRAC mi U8) va (b46.5) “cac thubc diét ndm
triazolopyrimidylamin” (FRAC ma 45). Céc thiazol carboxamit bao gdm ethaboxam.
Céc phenyl-axetamit bao gém cyflufenamid va N-[[(xyclopropylmetoxy)amino][6-
(diflometoxy)-2,3-diflophenyl]-metylen]benzenaxetamit. Cac quinazolinon bao gbm
proquinazid va 2-butoxy-6-iodo-3-propyl-4H-1-benzopyran-4-on. Cac benzophenon
bao gdm metrafenone va pyriofenone. Céc triazolopyrimidylamin bao gém
ametoctradin va dugc cho 14 c6 tAc dung trc ché su ho hép trong ty thé Phuc hop 111
bang cach gin két vai vi tri chua duge 1am sang t6 trén ubiquinon- reductaza sic td té
bao bel. Nhém (b46) nay con bao gdm bethoxazin, neo-asozin (sit (I11)
metanaréonat), fenpyrazamin, pyrrolnitrin, quinomethionat, tebufloquin, 2-[[2-flo-
5-(triflometyl)phenyl]thio]-2-[3-(2-metoxyphenyl)-2-thiazolidinyliden]axetonitril,
3-[5-(4-clophenyl)-2,3-dimetyl-3-isoxazolidinyl]pyridin, 4-flophenyl N-[1-[[[1-(4-
xyanophenyl)etyl]sulfonylJmetyl]propyl]carbamat, 5-clo-6-(2,4,6-triflophenyl)-
7-(4-metylpiperidin-1-yl)[1,2,4]triazolo[ 1,5-a]pyrimidin, N-(4-clo-2-nitrophenyl)-
N-etyl-4-metylbenzensulfonamit, N'-[4-[4-clo-3-(triflometyl)phenoxy]-2,5-dimetyl-
phenyl]-N-etyl-N-metylmetanimitamit va 1-[(2-propenylthio)carbonyl]-
2-(1-metyletyl)-4-(2-metylphenyl)-5-amino- 1 H-pyrazol-3-on.

“Céc thudc diét nAm khong phai 13 cac thudc diét nAm thuodc hop phan (a) va
hop phan tir (bl) dén (b45); (b46)” con bao gdm (b46.5) cac hop chit 6-

quinolinyloxyaxetamit ¢6 cong thitc A1 va mubi ciia ching

al
=
N

RaZ Al
trong do:

Ral 13 halogen, C1—C4 alkoxy hodc C1—C4 alkynyl,
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Ra2 [3 H, halogen hoic C1—-Cy alkyl;

R33 13 C;-C 12 alkyl, C1—-Cj2 haloalkyl, C;—Cjip alkoxy, C>—Cj2
alkoxyalkyl, C>—C12 alkenyl, Cp—C1p alkynyl, C4—C1p alkoxyalkenyl, C4-C12
alkoxyalkynyl, C1—Cj2 alkylthio hodc C»—Cj> alkylthioalkyl;

Ra4 13 metyl hoic Yal-Ra5;
Ra5 13 C1—Cy alkyl; va
Yal 13 CHp, O hoic S.

D3 biét rong rai 1a cac hop chét c6 cong thie Al, st dung chung 1am thude
diét ndm va phuong phép didu ché; xem chang han, c4c cng bd don qubc t& WO
2004/047538, WO 2004/108663, WO 2006/058699, WO 2006/058700,

WO 2008/110355, WO 2009/030469, WO 2009/049716 va WO 2009/087098. Vi du
vé cac hop chat cé cong thirc A1 bao gdm: 2-[(3-bromo-6-quinolinyl)oxy]-N-=(1,1-
dimetyl-2-butyn-1-yl)-2-(metylthio)axetamit, N-(1,1-dimetyl-2-butyn-1-yl)-2-[(3-
etynyl-6-quinolinyl)oxy]-2-(metylthio)axetamit, 2-[(3-bromo-8-metyl-6-
quinolinyl)oxy]-N-(1,1-dimetyl-2-propyn-1-yl)-2-(metylthio)axetamit va 2-[(3-bromo-
6-quinolinyl)oxy]-N-(1,1-dimetyletyl)butanamit.

“Céc thubc diét nAm khong phii 1a cac thudc diét ndm thudc hop phén (a) va
hop phin tir (bl) dén (b45); (b46)” con bao gdm (b46.6) N-[4-[[3-[(4-
clophenyl)metyl]-1,2,4-thiadiazol-5-yl]oxy]-2,5-dimetylphenyl]-N-etyl-N-
metylmetanimitamit, dugc cho 13 cé tic dung trc ché C24-metyl transferaza cé lién

quan dén sinh tng hop sterol.

Trong cac phuong 4n ciia sang ché, bao gém céc phuong én dugc mo ta sau
day, vién din dén cong thirc 1 bao gdm N-oxit va mubi cua ching trur khi dugc quy
dinh khéc di, va vién din dén “hop chét c6 cong thirc 1” bao gdm dinh nghia cia cac
phan tir thé dugc quy dinh trong phin Ban chét k¥ thuat ctia sang ché trir khi duge xac

dinh rd hon trong phin cac phuong an.
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Phuong an 1: Ché phim chira hop phén (a) va (b) nhu dugc mo ta trong phin
Ban chét k¥ thuit cta sang ché trong d6 trong cong thirc 1, X 12 CHOH hoic NH.

Phuong 4n 2: Ché phadm theo phuong 4n 1 trong d6 X 1a CHOH.
Phuong 4n 3: Ché pham theo phuong 4n 1 trong d6 X 1a NH.

Phuong 4n 4: Ché phim chira hop phén (a) va (b) nhu dugc mé ta trong phin
Ban chét ky thuat cia sang ché hodc theo phuong 4n bét ky trong sb céac phuong é&n tir

1 dén 3 trong d6 trong cong thirc 1, R1 13 halogen.
Phuong 4n 5: Ché phdm theo phwong 4n 4 trong d6 R1 12 F, Cl hoc Br.
Phuong 4n 6: Ché phdm theo phuong 4n 5 trong d6 R1 12 Cl hoc Br.

Phuong 4n 7: Ché phim chira hop phén (a) va (b) nhu duge mé ta trong phin
Ban chit k¥ thuat ciia sang ché hoic theo phuong an bat ky trong sd cac phuong 4n tir

1 dén 6 trong d6 trong cong thirc 1, R2 13 H, xyano, F, Cl, Br hodc C1-C alkoxy.

Phuong 4n 8: Ché pham theo phuong 4n 7 trong d6 R2 1a H, xyano, F, Cl, Br

hoic metoxy.

Phuong 4n 9: Ché phdm theo phuong 4n 8 trong d6 R2 1a xyano, F, Cl hoac

metoxy.
Phuong 4n 10: Ché pham theo phuong 4n 9 trong d6 R2 13 F hoic CL
Phuong 4n 11: Ché pham theo phuong 4n 8 trong d6 R2 1a H.

Phuong 4n 12: Ché phdm chira hop phan (a) va (b) nhu duge mé ta trong phin
Bén chit k¥ thudt cta sang ché hoic theo phuong 4n bat ky trong s cac phuong an tir

1 dén 11 trong d6 trong cong thirc 1, R3 13 H hogc halogen.
Phuong 4n 13: Ché pham theo phwong 4n 12 trong d6 R3 13 H, F, CI hoic Br.
Phuong 4n 14: Ché phim theo phwong 4n 13 trong d6 R3 1a H, F hogc CL.

Phuong 4n 15: Ché pham theo phwong 4n 14 trong d6 R3 12 H hozc F.
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Phuong 4n 16: Ché pham chtra hop phan (a) va (b) nhu dugc mb ta trong phin
Ban chét k§ thuat cia sang ché hoidc theo phuong 4n bét ky trong s cac phuong éan tur

1 &n 11 trong d6 trong cong thire 1, R3 14 halogen hoic metyl.
Phuong 4n 17: Ché phdm theo phuong an 16 trong d6 R3 13 halogen.
Phuong 4n 18: Ché phdm theo phuong an 17 trong d6 R3 13 F, C1 hoic Br.

Phuong 4n 19: Ché phédm theo phuong 4n 14 hodc 18 trong d6 R3 1a F hoic
Cl.

Phuong 4n 20: Ché phdm theo phuong 4n 15 hodc 19 trong d6 R3 1 F.

Phuong 4n 21: Ché phim chtra hop phan (a) va (b) nhu dugc md ta trong phan
Bén chit ky thuat cia sang ché hodc theo phuong 4n bét ky trong sb cac phuong an tir

1 dén 20 trong d6 trong cong thirc 1, R4 1a F, Cl hoidc Br.
Phuong 4n 22: Ché phdm theo phwong 4n 21 trong d6 R4 1a Cl hoic Br.

Phuong 4n 23: Ché pham chira hop phan (a) va (b) nhu dugc md ta trong phan
Ban chét k¥ thuat cia sang ché hoic theo phuong 4n bit ky trong s cac phuong an tir

1 d&én 22 trong d6 trong cong thirc 1, RS 1a H, xyano, F, Cl, Br hodc C1—C» alkoxy.

Phuong 4n 24: Ché phdm theo phuong 4n 23 trong d6 RS 13 H, xyano, F, Cl

hodc metoxy.

Phuong 4n 25: Ché phim theo phuong an 24 trong d6 RS 14 xyano, F, CI hodc

metoxy.
Phuong 4n 26: Ché phdm theo phuong 4n 25 trong d6 RS 13 xyano hoic F.
Phuong 4n 27: Ché phdm theo phuong 4n 26 trong d6 RS 1a Xyano.

Phuong 4n 28: Ché phim theo phwong 4n 26 trong d6 RS 14 F.
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Phuong 4n 29: Ché phim chtra hop phan (a) va (b) nhur duge mé ta trong phén
Ban chat ky thuat ciia sang ché hoic theo phuong 4n bat ky trong sé cac phuong an tir

1 dén 28 trong d6 trong cong thirc 1, RO 1a H, F, CI hoic Br.

Phuong 4n 30: Ché phim theo phuong 4n 29 trong d6 R6 13 H hoic F.

Phuong 4n 31: Ché phdm theo phuong 4n 30 trong d6 RO 1 H.

Phuong 4n 32: Ché pham chira hop phin (a) va (b) nhu duge mo ta trong phin
Ban chét k¥ thuét ciia sang ché hoic theo phuong 4n bt ky trong sb cac phuong an tir
1 dén 31 trong d6 trong cong thirc 1, nhidu nhét, chi mot trong sb R2vaR31aH (tac la
chi mét trong s6 R2 va R3 13 H, hodc khong c6 gbc nao R2 hoic R3 12 H).

Phuong 4n 33: Ché phdm theo phwong 4an 32 trong d6 R3 1a H (va R2khéng
phai 1a H).

Phuong 4n 34: Ché phédm theo phuong 4n 32 trong d6 R2 13 H (va R3 khéng
phai 1a H).

Phuong 4n 35: Ché pham theo phuong an 32 trong d6 ca hai RZ va R3 khong
phai 1a H.

Phuong 4n 36: Ché pham chtra hop phén (a) va (b) nhu dugc mé ta trong phan
Ban chét k¥ thuét cia sang ché hoic theo phuong 4n bat ky trong s cac phuong an tir
1 dén 35 trong d6 trong cong thirc 1, nhidu nht, chi mot trong s6 RO vaRO 1a H (toc 12
chi mot trong s RS va RO 12 H, hoic neither RS nor R6 13 H).

Phuong 4n 37: Ché phim theo phuong an 36 trong d6 RO 1a H (va R5khéng
phai 1a H).

Phuong 4n 38: Ché phim theo phuong an 36 trong d6 RS 1a H (va R6kh6ng
phai 1a H).

Phuong 4n 39: Ché phdm theo phuong 4n 36 trong d6 c4 hai RS va R6 khéng
phai la H.
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Phuong 4n 40: Ché phdm chira hop phén (a) va (b) nhu dugc md ta trong phan
Ban chat k§ thuat cia sang ché hodc theo phuong an bat ky trong s6 cac phuong 4n tir
1 dén 39 trong d6 trong cong thirc 1, nhiu nhit, chi hai trong sé R2, R3, R4 va R6 13
H.

Phuong 4n 41: Ché phim theo phuong 4n 40 trong d6 hai trong s6 R2, R3, R4
vaRO1a H.

Phuong 4n 42: Ché phim theo bhuong 4n 40 trong d6, nhiéu 'nhé'lt, chi mot
trong s6 R2, R3, R4 vaRO 1a H.

Phuong 4n 43: Ché phim theo phuong 4n 42 trong d6 mot trong s R2, R3, R4
vaRO1a H.

Phuong 4n 44: Ché ph4dm chira hop phin (a) va (b) nhu dugc mo ta trong phan

Bén chit k¥ thuat cia sang ché hoic theo phuong 4n bit ky trong sb cac phuong én tr

1 dén 43 trong d6 hop phan (a) khong chira N-oxit ctia hop chét c6 cong thue 1.
Phuong 4n 45: Ché phdm chira hop phin (a) va (b) nhu dugc md ta trong phin
Bén chit k¥ thuat ciia sang ché hodc theo phuong 4n bit ky trong sb cac phuong én tir
1 dén 44 trong d6 hop phén (a) 13 hop chit duoc chon tir nhém bao gbm:
N,4-bis(2-clo-4-flophenyl)-1,3-dimetyl-1 H-pyrazol-5-amin (Hop chét 47),
N-(2-bromo-4,6-diflophenyl)-4-(2,4-diflophenyl)-1,3-dimetyl-1 H-pyrazol-5-
amin (Hop chét 143),
N-(2-bromo-4,6-diflophenyl)-4-(2-bromo-4-flophenyl)-1,3-dimetyl-1H-
pyrazol-5-amin (Hop chit 195),
N-(2-bromo-4,6-diflophenyl)-4-(2-clo-4-flophenyl)-1,3-dimetyl- 1 H-pyrazol-
5-amin (Hop chét 144),

N-(4-clo-2,6-diflophenyl)-4-(2-clo-4-flophenyl)-1,3-dimetyl-1 H-pyrazol-
5-amin (Hop chét 81),
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4-[5-[(4-clo-2-flophenyl)amino]-1,3-dimetyl-1 H-pyrazol-4-yl]-3,5-
diflobenzonitril (Hop chat 40),

N-(2-clo-4,6-diflophenyl)-4-(2-clo-4-flophenyl)-1,3-dimetyl- 1 H-pyrazol-
5-amin (Hop chét 82),

4-[5-[(2-clo-4,6-diflophenyl)amino]-1,3-dimetyl- 1 H-pyrazol-4-yl]-3-
flobenzonitril (Hop chét 238),

4-[[4-(2-clo-4-flophenyl)-1,3-dimetyl- 1 H-pyrazol-5-yl]oxy]-
3,5-diflobenzonitril (Hop chét 13),

4—(2-clo-4-ﬂopheny1)—N—(2,4-diclo-6-ﬂophenyl)- 1,3-dimetyl-1H-pyrazol-
5-amin (Hop chét 136),

4-(2-clo-4-flophenyl)-N-(2,6-diflo-4-metoxyphenyl)-1,3-dimetyl-1 H-pyrazol-
5-amin (Hop chit 3),

4-(2-clo-4-flophenyl)-a-(2,4-diflophenyl)-1,3-dimetyl- 1 H-pyrazol-5-metanol
(Hop chét 122),

N-(2,4-diclo-6-flophenyl)-4-(2,4-diflophenyl)-1,3-dimetyl-1 H-pyrazol-5-amin
(Hop chit 161),

4-(2,4-diclophenyl)-N-(2,4-diflophenyl)-1,3-dimetyl- 1 H-pyrazol-5-amin (Hop
chét 17),

4-(2,6-diflo-4-metoxyphenyl)-1,3-dimetyl-N-(2,4,6-triflophenyl)- 1 H-pyrazol-
5-amin (Hop chét 7),

4-[[1,3-dimetyl-4-(2,4,6-triflophenyl)- 1 H-pyrazol-5-yl]oxy]-
3,5-diflobenzonitril (Hop chit 8),

4-(2-clo-4-flophenyl)-N-(2-clo-6-flophenyl)-1,3-dimetyl-1 H-pyrazol-5-amin
(Hop chit 239),

4-(2-bromo-4-flophenyl)-N-(2-clo-6-flophenyl)-1,3-dimetyl-1 H-pyrazol-5
amin (Hop chit 240),
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N-(2-bromo-6-flophenyl)-4-(2-clo-4-flophenyl)-1,3-dimetyl- 1 H-pyrazol-
5-amin (Hop chét 241),

4-(2-bromo-4-flophenyl)-N-(2-bromo-6-flophenyl)-1,3-dimetyl-/ H-pyrazol-5-
amin (Hop chét 244),

N-(2-bromo-6-flophenyl)-4-(2,4-diflophenyl)-1,3-dimetyl-1 H-pyrazol-5-amin
(Hop chét 245), |

N-(2-bromo-6-flophenyl)-4-(2,6-diflophenyl)-1,3-dimetyl-1 H-pyrazol-5-amin
(Hop chét 247),

4-(2-clo-4-ﬂopheny1)-N—(2-ﬂo-6—mety1pheny1)- 1,3-dimetyl-1H-pyrazol-5-
amin (Hop chét 252),

4-(2-clo-4-flophenyl)-N-(2-clo-6-metylphenyl)-1,3-dimetyl- 1 H-pyrazol-5-
amin (Hop chét 253),

N-(2-bromo-6-metylphenyl)-4-(2-clo-4-flophenyl)-1,3-dimetyl-1 H-pyrazol-5-
amin (Hop chét 254),

N-(2-clo-6-metylphenyl)-4-(2-flo-4-metoxyphenyl)- 1,3-dimetyl-1H-pyrazol-5-
amin (Hop chét 257),

N-(2-bromo-6-metylphenyl)-4-(2-flo-4-metoxyphenyl)-1,3-dimetyl-1H-
pyrazol-5-amin (Hop chét 258),

4-(2-flo-4-metoxyphenyl)-N-(2-flo-6-metylphenyl)-1,3-dimetyl-1 H-pyrazol-5-
amin (Hop chét 259),

N-(2-clo-6-flophenyl)-4-(2-flo-4-metoxyphenyl)-1,3-dimetyl-1 H-pyrazol-5-
amin (Hop chét 260),

N-(2-bromo-6-flophenyl)-4-(2-flo-4-metoxyphenyl)-1,3-dimetyl-1 H-pyrazol-
5-amin (Hop chat 261),

4-(2-clo-4-metoxyphenyl)-N-(2-clo-6-metylphenyl)-1,3-dimetyl-1 H-pyrazol-
5-amin (Hop chat 262),
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N-(2-bromo-6-metylphenyl)-4-(2-clo-4-metoxyphenyl)-1,3-dimetyl-1H-
pyrazol-5-amin (Hop chét 263),

N-(2-bromo-6-metylphenyl)-4-(2-clo-4-metoxyphenyl)-1,3-dimetyl-1 H-
pyrazol-5-amin (Hop chit 264),

N-(2-bromo-6-metylphenyl)-4-(2,4-diflophenyl)-1,3-dimetyl-1H-pyrazol-5-
amin (Hop chit 265),

4-(2-bromo-4-flopheny)-N-(2-bromo-6-metylphenyl)-1,3-dimetyl-1 H-pyrazol-
5-amin (Hop chét 266),

4-(2-bromo-4-flophenyl)-N-(2-flo-6-metylphenyl)-1,3-dimetyl-1 H-pyrazol-5-
amin (Hop chét 267),

4-(2,4-diflophenyl)-N-(2-flo-6-metylphenyl)-1,3-dimetyl- 1 H-pyrazol-5-amin
(Hop chat 268),

N-(2-clo-6-metylphenyl)-4-(2,4-diflophenyl)-1,3-dimetyl-1H-pyrazol-5-amin
(Hop chit 269),

4-(2,4-diflophenyl)-N-(2,6-dimetylphenyl)-1,3-dimetyl-1 H-pyrazol-5-amin
(Hop chét 270),

4-(2-clo-4-flophenyl)-N-(2,6-dimetylphenyl)-1,3-dimetyl-1H-pyrazol-5-amin
(Hop chét 271),

N-(2-bromo-6-flophenyl)-4-(2-clo-4-metoxyphenyl)-1,3-dimetyl-1H-pyrazol-
5-amin (Hop chat 273),

N-(2-clo-6-flophenyl)-4-(2,4-diflophenyl)-1,3-dimetyl-1 H-pyrazol-5-amin
(Hop chit 275), va

4-(2-bromo-4-flophenyl)-N-(2-clo-6-metylphenyl)- 1,3-dimetyl-1H-pyrazol-5-
amin (Hop chét 276).

(v6i di€u kién 1a cac hop chat ctia cdc nhém nam trong pham vi ctia phuong

an gbc).
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Phuong 4n 46: Ché pham theo phuong 4n 45 trong d6 hop phén (a) 1 hop chét
dugc chon tir nhém bao gém cac hop chét 3, 7, 8, 13, 17, 40, 47, 81, 82, 122, 136, 143,
144, 161, 195, 238, 239, 240 va 241.

Phuong 4n 47: Ché pham theo phuong 4n 46 trong d6 hop phian (a) 13 hop chit
dugc chon tir nhém bao gdm cac hop chét 3, 7, 8, 13, 17, 40, 47, 81, 82, 122, 136, 143,
144, 161, 195 va 238.

Phuong 4n 48: Ché phim theo phuong 4n 45 trong d6 hop phén (a) 1 hop chét
dugc chon tir nhém bao gdm cac hop chét 239, 240, 241, 244, 245, 247, 252, 253, 254,
257,258, 259, 260, 261, 262, 263, 264, 265, 266, 267, 268, 269, 270, 271, 273, 275 va
276.

Phuong 4n 49: Ché phdm theo phuong 4n 48 trong d6 hop phn (a) 12 hop chét
duogc chon tir nhém bao gém cac hop chat 239, 240 va 241.

Phuong 4n 50: Ché pham theo phuong 4n 45 trong d6 hop phan (a) 13 hop chét
dugc chon tir nhém bao gdm Hop chét 195 va Hop chit 238.

Phuong &n 51: Ché phdm chira hop phén (a) va (b) nhu duge md ta trong phan
Ban chat k¥ thuat cia sang ché hodc theo phuong 4n bét ky trong sb cac phuong én tur
1 dén 50, véi didu kién 1 khi hop phan (a) bao gdm hop chit dugc chon tir nhém bao
gdm

4-(2-clo-4-flophenyl)-1,3-dimetyl-N-(2,4,6-triflophenyl)- 1 H-pyrazol-5-amin
(Hop chit 4),

4-(2,6-diflo-4-metoxyphenyl)-N-(2,4-diflophenyl)-1,3-dimetyl-1H-pyrazol-
5-amin (Hop chét 6),

4-(2,6-diflo-4-metoxyphenyl)-1,3-dimetyl-N-(2,4,6-triflophenyl)- 1 H-pyrazol-
5-amin (Hop chét 7),

4-(2,4-diflophenyl)-1,3-dimetyl-N-(2,4,6-triflophenyl)-1 H-pyrazol-5-amin
(Hop chét 11),
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4-[[4-(2-clo-4-flophenyl)-1,3-dimetyl-1H-pyrazol-5-yl]oxy]-
3,5-diflobenzonitril (Hop chét 13),

4-[[4-(2,6-diflophenyl)-1,3-dimetyl-1H-pyrazol-5-yl]oxy]-3-flobenzonitril
(Hop chét 130),

4-(2-clo-4-flophenyl)-N-(2,6-diflophenyl)-1,3-dimetyl- 1 H-pyrazol-5-amin
(Hop chit 46),

4-[[4-(2-clo-4-flophenyl)-1,3-dimetyl- 1 H-pyrazol-5-yl]oxy]-3-flobenzonitril
(Hop chat 33),

3-clo-4-[[4-(2,6-diflophenyl)-1,3-dimetyl- 1 H-pyrazol-5-yl]Joxy]benzonitril
(Hop chét 127),

4-(2-clo-4-flophenyl)-o-(2,4-diflophenyl)-1,3-dimetyl-1 H-pyrazol-5-metanol
(Hop chét 122),

N,4-bis(2-clo-4-flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin (Hop chit 47),

N-(2-clo-4-flophenyl)-4-(2-clo-6-flophenyl)-1,3-dimetyl-1 H-pyrazol-5-amin
(Hop chét 58),

N-(2-clo-4,6-diflophenyl)-4-(2,6-diflophenyl)-1,3-dimetyl-1 H-pyrazol-5-amin
(Hop chét 86),

N-(2-clo-4,6-diflophenyl)-4-(2,4-diflophenyl)-1,3-dimetyl- 1 H-pyrazol-5-amin
(Hop chét 117),

N-(4-clo-2,6-diflophenyl)-4-(2,6-diflophenyl)-1,3-dimetyl-1 H-pyrazol-5-amin
(Hop chat 121),

N-(4-clo-2,6-diflophenyl)-4-(2,4-diflophenyl)-1,3-dimetyl-1 H-pyrazol-5-amin
(Hop chit 126),

3-clo-4-[[4-(2-clo-4-flophenyl)-1,3-dimetyl-1 H-pyrazol-5-yl]oxy]benzonitril
(Hop chit 37),
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4-[[4-(2-clo-4-flophenyl)-1,3-dimetyl-1 H-pyrazol-5-ylJamino]-3,5-diflo-
benzonitril (Hop chit 25),
N-(2-clo-4-flophenyl)-4-(2,6-diflo-4-metoxyphenyl)-1,3-dimetyl- 1 H-pyrazol-

5-amin (Hop chét 23),
a,4-bis(2-clo-4-flophenyl)-1,3-dimetyl- 1 H-pyrazol-5-metanol (Hop chét 123)

b

N-(4-clo-2,6-diflophenyl)-4-(2-clo-4-flophenyl)-1,3-dimetyl-1 H-pyrazol-
5-amin (Hop chét 81),

N-(2-clo-4,6-diflophenyl)-4-(2-clo-4-flophenyl)-1,3-dimetyl-1H-pyrazol-
5-amin (Hop chét 82),

N-(2,6-diclo-4-flophenyl)-4-(2,4-diflophenyl)-1,3-dimetyl-1 H-pyrazol-5-amin
(Hop chit 137),

3-clo-4-[5-[(2-clo-4,6-diflophenyl)amino]-1,3-dimetyl-1 H-pyrazol-4-yl]-
benzonitril (Hop chit 108),

3-clo-4-[5-[(4-clo-2,6-diflophenyl)amino]-1,3-dimetyl- 1 H-pyrazol-4-yl]-
benzonitril (Hop chit 111),

N-(2-bromo-4-flophenyl)-4-(2,4-diflophenyl)-1,3-dimetyl-1 H-pyrazol-5-amin
(Hop chét 118),

4-(2-clo-4-flophenyl)-N-(2,4-diclo-6-flophenyl)-1,3-dimetyl- 1 H-pyrazol-
5-amin (Hop chat 136),

4-(2-clo-4-flophenyl)-N-(2,6-diclo-4-flophenyl)-1,3-dimetyl-1H-pyrazol-
5-amin (Hop chat 138),

4-[[4-(2-bromo-4-flophenyl)-1,3-dimetyl-1 H-pyrazol-5-yl]oxy]-3-
flobenzonitril (Hop chét 79),

N-(2-bromo-4-flophenyl)-4-(2-clo-4-flophenyl)-1,3-dimetyl-1H-pyrazol-
5-amin (Hop chét 73),
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4-(2-bromo-4-flophenyl)-1,3-dimetyl-N-(2,4,6-triflophenyl)-1H-pyrazol-5-
amin (Hop chit 74),

N-(4-bromo-2,6-diflophenyl)-4-(2,4-diflophenyl)-1,3-dimetyl-1 H-pyrazol-5-
amin (Hop chét 133),

4-[[4-(2-bromo-4-flophenyl)-1,3-dimetyl-1 H-pyrazol-5-yl]oxy]-3,5-diflo-
benzonitril (Hop chét 65),

4-(2-bromo-4-flophenyl)-N-(2-clo-4,6-diflophenyl)-1,3-dimetyl- 1 H-pyrazol-
5-amin (Hop chét 84),

4-(2-bromo-4-flophenyl)-N-(4-clo-2,6-diflophenyl)-1,3-dimetyl-1 H-pyrazol-
5-amin (Hop chét 129),

N-(4-bromo-2,6-diflophenyl)-4-(2-clo-4-flophenyl)-1,3-dimetyl-1 H-pyrazol-
5-amin (Hop chét 134),

3-bromo-4-[[4-(2,4-diflophenyl)-1,3-dimetyl-1 H-pyrazol-5-yl]oxy]benzonitril
(Hop chét 139),

3-clo-4-[[4-(2,4-diflophenyl)-1,3-dimetyl- 1 H-pyrazol-5-ylJoxy]benzonitril
(Hop chét 140),

N-(2,4-diclo-6-flophenyl)-4-(2,4-diflophenyl)-1,3-dimetyl- 1 H-pyrazol-5-amin
(Hop chét 141),

N-(2,6-diclo-4-flophenyl)-4-(2,6-diflophenyl)-1,3-dimetyl- 1 H-pyrazol-5-amin
(Hop chét 142),

N-(2-bromo-4,6-diflophenyl)-4-(2,4-diflophenyl)-1,3-dimetyl- 1 H-pyrazol-5-
amin (Hop chit 143),

N-(2-bromo-4,6-diflophenyl)-4-(2-clo-4-flophenyl)-1,3-dimetyl-1 H-pyrazol-
5-amin (Hop chét 144),

N-(4-bromo-2,6-diflophenyl)-4-(2,6-diflophenyl)-1,3-dimetyl-1 H-pyrazol-5-
amin (Hop chit 145),
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N-(2-bromo-4,6-diflophenyl)-4-(2,6-diflophenyl)-1,3-dimetyl-1 H-pyrazol-5-
amin (Hop chét 146),

N-(2-bromo-4,6-diflophenyl)-4-(2-clo-6-flophenyl)-1,3-dimetyl- 1 H-pyrazol-
5-amin (Hop chit 147),

a-(4-clo-2,6-diflophenyl)-4-(2-clo-4-flophenyl)-1,3-dimetyl-1 H-pyrazol-
5-metanol (Hop chét 148),

4-[5-[(2-clo-4,6-diflophenyl)amino]-1,3-dimetyl-1 H-pyrazol-4-yl]-
3-flobenzonitril (Hop chét 238),

4-[5-[(4-clo-2,6-diflophenyl)amino]-1,3-dimetyl-1 H-pyrazol-4-yl]-
3-flobenzonitril (Hop chit 150),

a-(2-clo-4,6-diflophenyl)-4-(2-clo-4-flophenyl)-1,3-dimetyl-1 H-pyrazol-
5-metanol (Hop chét 151),

a-(2-bromo-4-flophenyl)-4-(2,4-diflophenyl)-1,3-dimetyl-1H-pyrazol-5-
metanol (Hop chat 152), va

a-(2-bromo-4-flophenyl)-4-(2-clo-4-flophenyl)-1,3-dimetyl-1H-pyrazol-
5-metanol (Hop chét 153),

thi hgp phén (b) chira it nhit hai hop chét diét ndm, va

(1) khi hop phén (b) cdu thanh tir két hop kép ciia hai hgp chét diét
nim, trong d6 mét trong sd cac hop chat diét ndm 13 cyproconazole, difenconazole,
epoxiconazole, metconazole, myclobutanil, prothioconazole hodc tebuconazole thi hop
chit diét ndm kia khong phai 1a azoxystrobin, bixafen, boscalid, cyflufenamid,
fluopyram, isopyrazam, kresoxim-metyl, metrafenone, penthiopyrad, picoxystrobin,

proquinazid, pyraclostrobin, quinoxyfen, sedaxane hoic trifloxystrobin, va

(2) khi hop phan (b) cu thanh tir két hop ba gdm ba hop cht diét nim, trong
d6 moét trong s6 cac hop chit diét ndm 1a cyproconazole, difenconazole,

epoxiconazole, metconazole, myclobutanil, prothioconazole hodc tebuconazole, va
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hop chit diét ndm khac 1a picoxystrobin hogc trifloxystrobin, thi hop chét diét ndm thir
ba khoéng phai 1a proquinazid.

Céc phuong 4n theo sang ché, bao gdm céc phuong an 1-51 néu trén ciing nhu
cac phuong 4n bét ky khac dugc mé ta trong bdn md ta ndy, cé thé duoc két hop véi
nhau theo c4ch thirc bat ky, va phin md ta cac bién trong cac phuong 4n khong chi lién
quan dén ché phdm chira hop chit c6 cong thirc 1 v6i it nhdt mot hop chét diét ndm
khac ma con lién quan dén ché phim chira hop chét c6 cong thirc 1 vai it nhat mot hop
chit hoic tic nhan phong trir loai gay hai khong xuwong sdng, va con lién quan dén hop
chit c6 cong thirc 1 va ché phim cua chung, va cling nhu cic hop chat 13 nguyén liéu
va céac hop chit trung gian hiru ich d diéu ché cac hop chét ¢ cong thirc 1. Ngoai ra,
céc phuong 4n theo sang ché, bao gém cac phuong 4n 1-51 néu trén cling nhu cac
phuong an bat ky khac duge mo ta trong bdn mo ta ndy, va két hop bét ky cia ching,
thudc vao cac phuong phap clia sang ché. Do d6 dang lru ¥ nhu 13 mot phuong an nita
1a ché pham duoc boc 16 néu trén chira (a) it nhat mot hop chit dugc chon tir cac hop
chét c6 cong thirc 1 da néu trén, N-oxit, va mudi ciia chung; va it nhit mot hop chat
hodc tic nhan phong trir loai gay hai khong xuong sbéng, véi didu kién 13 khi hop phin
(a) cdu thanh tir hop chit dugc chon tir nhom duge liét ké trong phuong 4n 51, thi ché
phim nay chira it nhit hai hop chét hozc tac nhan phong trir loai gay hai khong xuong
sdng, hoc it nhit mét hop chit diét nAm bd sung (tirc 12 hop chat diét ndm ngoai hop

chat c¢6 cong thirc 1).
Két hop clia cac phuong 4n 1-51 duoc minh hoa nhu sau:

Phuong 4n Al: Ché phim chua hop phén (a) va (b) nhu duge md ta trong
phén Ban chit k¥ thuit cia séng ché trong d6 hop phan (a) 1a hop chit c¢6 cong thirc 1

hoic mudi cia ching, trong do6 trong cong thirc 1,
nhiéu nhét, chi mot trong s6RZvaR3 1a H; va
nhiéu nhét, chi mét trong sé RS vaR6 1a H.

Phuong 4n A2: Ché phdm theo phuong 4n Al trong do trong cong thirc 1,
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R 1A F, Clhoic Br;

R21aH, xyano, F, Cl, Br hodc metoxy;

R3 12 H, F hoic CI;

R4 13 F, Cl hoic Br;

RS 1a H, xyano, F, Cl hodc metoxy; va

R 12 H hoac F.

Phuong 4n A3: Ché phdm theo phuong 4n A2 trong do trong cong thirc 1,
R31aH hodc F; va

RS 1a xyano, F, Cl hodc metoxy.

Phuong 4n A4 : Ché phim theo phuong 4n A3 trong d6 hop phan (a) 12 hop
chét dugc chon tir nhém bao gdm: Hop chét 3, Hop chéf 7, Hop chét 8, Hop chit 13,
Hop chat 17, Hop chat 40, Hop chét 47, Hop chét 81, Hop chét 82, Hop chét 122, Hop
chét 136, Hop chét 143, Hop chét 144, Hop chit 161, Hop chét 195, Hop chit 238,
Hop chét 239, Hop chét 240 va Hop chét 241.

Phuong 4n A5 : Ché phim theo phwong 4n A4 trong d6 hop phén (a) 1a hop
chat dugc chon tir nhém bao gbém: Hop chét 3, Hop chét 7, Hop chit 8, Hop chét 13,
Hop chét 17, Hop chat 40, Hop chit 47, Hop chit 81, Hop chét 82, Hop chit 122, Hop
chét 136, Hop chét 143, Hop chét 144, Hop chit 161, Hop chat 195 va Hop chét 238.

Phuong 4n A6 : Ché phim chira hop phan (a) va (b) nhu duge mé ta trong
phan Ban chét k§ thuét cia sang ché trong d6 hop phén (a) 12 hop chit c6 cong thuc 1

hoic mubi ctia chiing, trong d6 trong cong thurc 1,
X 1a NH;
Rl1a halogen hodc metyl;

R21aH;
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R3 13 halogen hoic metyl;

R4 13 halogen;

R3 13 H, xyano, halogen hoic C1—Cp alkoxy; va

R6O1AH hodc halogen;

v6i diéu kién la khi Rl 14 F, thi R3 12 C1, va khi R1 1a C1, thi R3 1 F.

Phuong 4n A7: Ché phdm theo phuong 4n A6 trong d6 trong cong thirc 1,

R3 14 F hoic CL.

Phuong 4n A8: Ché phdm theo phuong 4n A7 trong do trong cong thac 1,

R! 1a Cl hogc Br; va

R31AF.

Phuong 4n A9: Ché phdm theo phuong 4n bét ky trong sb céac phuong an tir
A6 dén A8 trong do trong cong thirc 1, nhiéu nhét, chi mot trong sO RIvaRO1a H.

Phuong 4n A10: Ché pham theo phuong an A9 trong do trong cong thirc 1,

R4 14 F, Cl hoic Br;

RS 1a H, xyano, F, Cl hoéc metoxy; va

RO 13 H hoic F.

Phuong 4n A11: Ché pham theo phuong 4n A10 trong d6 trong cong thic 1,

R5 1a xyano, F, Cl hoic metoxy.

Phuong 4n A12: Ché phdm theo phuong 4an A6 trong d6 hop phan (a) 1 hop
chét duge chon tir nhém bao gém: Hop chét 239, Hop chét 240, va Hop chét 241.

Phuong 4n B1: Ché phdm nhu dugc mé ta trong phdn Ban chét k§ thuat cia
sang ché (bao gdm nhung khéng chi gi¢i han trong s6 ché phdm theo phuong 4n bat ky
trong s cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phén (b) bao gbm it
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nhit mot hop chit duge chon tir (bl) céc thube diét ndm metyl benzimidazole

carbamat chang han nhu benomyl, carbendazim va thiophanate-metyl.

Phuong 4n B2: Ché phidm nhu dugc mé ta trong phan Béan chét k¥ thuit cia
sang ché (bao gdm nhung khong chi gidi han trong s ché phdm theo phuwong 4n bt ky
trong s cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phén (b) bao gdm it
nhit mot hop chét dugc chon tir (b2) cac thubc diét nAm dicarboximit chéng han nhu

procymidone, iprodione va vinclozolin.

Phuong 4n B3: Ché phdm nhu duge md ta trong phin Ban chét k¥ thut cua
sang ché (bao gdm nhung khong chi giéi han trong s ché phdm theo phwong an bat ky
trong s cac phuong 4n tir 1 dén 51 va Al d&én A12) trong d6 hop phan (b) bao gdm it
nhit mot hop chit duge chon tir (b3) céc thudc diét ndm 14 chét rc ché khir metyl
chéng han nhu epoxiconazole, fluquinconazole, triadimenol, simeconazole,
ipconazole, triforine, cyproconazole, difenconazole, flusilazole, flutriafol,
metconazole, myclobutanil, prochloraz, propiconazole, prothioconazole, tebuconazole

va tetraconazole.

Phuong 4n B4: Ché phdm nhu duge mé ta trong phan Ban chét k¥ thuat cia
sang ché (bao gdm nhung khong chi gii han trong s6 ché phdm theo phwong 4n bit ky
trong s cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phén (b) bao gbm it
nhit mot hop chit duge chon tir (b4) cac thube diét nAm phenylamit ching han nhu
metalaxyl, metalaxyl-M, benalaxyl, benalaxyl-M, furalaxyl, ofurace va oxadixyl.

Phuong 4n B5: Ché phdm nhu dugc mo ta trong phan Ban chit k§ thuat cua
sang ché (bao gdm nhung khong chi gidi han trong s6 ché phdm theo phuong 4an bit ky
trong s cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phén (b) bao gbm it
nhit mot hop chit duge chon tir (b5) cac thube diét nAm amin/morpholin ching han
nhu aldimorph, dodemorph, fenpropimorph, tridemorph, trimorphamide, fenpropidin,

piperalin va spiroxamin.

Phuong 4n B6: Ché phdm nhu duoc mé ta trong phan Ban chét k§ thuat cia
sang ché (bao gdm nhung khong chi gidi han trong sé ché phim theo phuong an bét ky
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trong sb cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phén (b) bao gdm it
nhét mot hop chat duge chon tir (b6) cc thudce diét ndm 13 chét te ché sinh téng hop
phospholipit ching han nhu edifenphos va isoprothiolane.

Phuong 4n B7: Ché phdm nhu duge mé ta trong phan Béan chit k§ thuat cta
sang ché (bao gdm nhung khong chi gi6i han trong s6 ché phim theo phuong 4n bét ky
trong sb cac phuong an tir 1 dén 51 va Al dén A12) trong d6 hgp phan (b) bao gdm it
nhit mot hop chét duoc chon tir (b7) cac thudc diét ndm carboxamit ching han nhu

bixafen, boscalid, carboxin, isopyrazam, oxycarboxin, penflufen va penthiopyrad.

Phuong 4n B8: Ché phdm nhu duge mé ta trong phan Bén chét k§ thuit cta
sang ché (bao gdm nhung khong chi gi6i han trong sé ché phdm theo phuong an bat ky
trong sb cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phén (b) bao gdm it
nhit mot hop chét dugc chon tir (b8) cac thudc diét nAm hydroxy(2-amino-)pyrimidin
chéng han nhu ethirimol.

Phuong 4n B9: Ché phdm nhu duge mé ta trong phan Béan chét k§ thuat cta
sang ché (bao gdm nhung khéng chi gi¢i han trong sb ché phdm theo phuong 4n bat ky
trong sb cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phén (b) bao gdm it
nhit mot hop chét duoc chon tir (b9) cac thude diét nAm anilinopyrimidin ching han

nhu cyprodinil.

Phuong 4n B10: Ché phdm nhu dugc mod ta trong phan Béan chit k¥ thuit cua
sang ché (bao gdm nhung khong chi gi6i han trong s ché phidm theo phuong 4n bét ky
trong s6 cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phan (b) bao gbm it
nhit mot hop chit dugce chon tir (b10) cac thude diét nAm N-phenyl carbamat ching

han nhu diethofencarb.

Phuong 4n B11: Ché phdm nhu duge md ta trong phan Ban chit k¥ thuat cia
sang ché (bao gdm nhung khong chi gi6i han trong s6 ché phim theo phuong 4n bét ky
trong s6 cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phan (b) bao gdm it
nhit mot hop chét duge chon tir (b11) cac thube diét ndm 1a chét e ché vi tri gin két

ngoai quinon ching han nhu azoxystrobin, pyraclostrobin, pyrametostrobin, kresoxim-
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metyl, trifloxystrobin, picoxystrobin, pyraoxystrobin, pyribencarb, famoxadone,
fenamidone, discostrobin, enestrobin, dimoxystrobin, metominostrobin, orysastrobin

va fluoxastrobin.

Phuong 4n B12: Ché phim nhu dugc mé ta trong phan Ban chit k¥ thuét cta
sang ché (bao gdm nhung khong chi gi6i han trong s6 ché phim theo phuong an bit ky
trong s cac phuong an tir 1 dén 51 va A1 dén A12) trong d6 hop phan (b) bao gdm it
nhit mét hop chit dwoc chon tir (b12) cac hop chat diét nAm phenylpyrol ching han

nhu fenpiclonil va fludioxonil.

Phuong 4n B13: Ché phim nhu dugc mé ta trong phén Béan chit k¥ thuat cta
sang ché (bao gdm nhung khong chi gi6i han trong s6 ché phdm theo phuong 4n bat ky
trong sd cac phuong 4n tir 1 dén 51 va A1 dén A12) trong d6 hop phan (b) bao gbm it
nhit mot hop chét duge chon tir (b13) cac thudc diét ndm quinolin ching han nhu

quinoxyfen.

Phuong 4n B14: Ché phdm nhu dugc md ta trong phan Ban chat k¥ thuét cua
sang ché (bao gdm nhung khong chi giéi han trong sé ché phdm theo phuong 4n bat ky
trong sd céc phuong 4n tir 1 dén 51 va A1 dén A12) trong d6 hop phan (b) bao gdm it
nhit mot hop chit duge chon tir (b14) céc thudc diét nAm 1a chét Gc ché qua trinh

peroxy héa ciia lipit ching han nhu chloroneb.

Phuong 4n B15: Ché phidm nhu dugc mé ta trong phén Bén chét ky thuat cta
sang ché (bao gdm nhung khong chi gi6i han trong s6 ché phim theo phuong 4an bat ky
trong sb cc phuong 4n tir 1 dén 51 va A1 dén A12) trong d6 hop phan (b) bao gdm it
nhét mot hop chét duge chon tir (b15) cac thubc diét ndm chéit e ché sinh téng hop

melanin-reductaza ching han nhu pyroquilon va tricyclazole.

Phuong 4n B16: Ché phdm nhu dwgc md ta trong phan Ban chit k¥ thuat cta
séng ché (bao gdm nhung khong chi gi6i han trong s6 ché phdm theo phuong 4n bat ky
trong sd cac phuong an tir 1 dén 51 va A1 dén A12) trong d6 hop phén (b) bao gdm it
nhit mot hop chét duge chon tir (b16) cac thudc diét ndm 13 chét e ché sinh tdng hop

melanin-dehydrataza ching han nhu carpropamid.
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Phuong 4n B17: Ché phim nhu duge mo ta trong phan Ban chét k¥ thuat ctua
sang ché (bao gdbm nhung khong chi gi¢i han trong sé ché phim theo phuong 4n bit ky
trong sb cac phuong 4n tir 1 dén 51 va A1 dén A12) trong d6 hop phin (b) bao gdm it
nhit mot hop chét dugc chon tir (b17) cac thube diét nAm hydroxyanilit chéng han nhu
fenhexamid.

Phuong 4n B18: Ché phim nhu dugc mé ta trong phin Ban chét k§ thuat cia
sang ché (bao gdm nhung khong chi giéi han trong sé ché phim theo phuong 4n bit ky
trong s6 cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phan (b) bao gdm it
nhit mot hop chit dugc chon tir (b18) céac thude diét nAm 14 chét ac ché squalen-

epoxidaza ching han nhu pyributicarb.

Phuong 4n B19: Ché phdm nhu dugc mé ta trong phin Ban chét k¥ thuit ctua
sang ché (bao gdm nhung khong chi giéi han trong sé ché phim theo phuong 4n bit ky
trong sb cic phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phan (b) bao gbm it
nhat mot hop chét dugc chon tir (b19) cac thube diét nAm polyoxin chéng han nhu

polyoxin.

Phuong 4n B20: Ché phdm nhu duge md ta trong phin Ban chét k¥ thuat cta
sang ché (bao gdm nhung khong chi giéi han trong sé ché phdm theo phuong 4n bit ky
trong s6 céc phuong 4n tir 1 dén 51 va A1 dén A12) trong d6 hop phin (b) bao gm it
nhat mét hop chét duogc chon tir (b20) céac thube diét ndm phenylure ching han nhu

pencycuron.

Phuong an B21: Ché phdm nhu dugc mé ta trong phan Ban chét k¥ thuat cta
sang ché (bao gdm nhung khong chi giéi han trong sé ché phim theo phuong 4n bit ky
trong s6 cac phuong 4n tir 1 dén 51 va A1 dén A12) trong d6 hop phan (b) bao gdm it
nhit mdt hop chét duge chon tir (b21) cac thube diét ndm 1 chét @e ché & vi tri bén

trong quinon chang han nhu cyazofamid va amisulbrom.

Phuong 4n B22: Ché phdm nhu dugc md ta trong phan Ban chét ky thuét cta
sang ché (bao gdm nhung khong chi giéi han trong sé ché phdm theo phuong 4n bit ky
trong sb cac phuong 4n tir 1 dén 51 va A1 dén A12) trong d6 hop phan (b) bao gdm it
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nhat mot hop chét dugc chon tir (b22) cac thudc diét ndm benzamide ching han nhu

zoxamide.

Phuong 4n B23: Ché phim nhu duge md ta trong phan Ban chét k§ thuat cua
sang ché (bao gdm nhung khong chi gi6i han trong s6 ché phim theo phuong 4n bét ky
trong s6 cac phuong 4n tir 1 dén 51 va A1 dén A12) trong d6 hop phén (b) bao gdm it
nhat mot hop chit dugc chon tir (b23) céc thude diét ndm c6 tinh khéng sinh 13 axit

enopyranuronic chang han nhu blasticidin-S.

Phuong 4n B24: Ché phim nhu dugc mo ta trong phan Ban chét k§ thuat cua
sang ché (bao gdm nhung khong chi gi6i han trong sé ché phim theo phuong 4n bt ky
trong s6 cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hgp phan (b) bao gdm it
nhit mot hop chit duogc chon tir (b24) cac thube diét ndm co tinh khang sinh

hexopyranosyl ching han nhu kasugamycin.

Phuong 4n B25: Ché phim nhu duge md ta trong phn Béan chét k¥ thuat cua
sang ché (bao gdm nhung khong chi gi6i han trong s6 ché phim theo phuong 4n bét ky
trong sb cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phan (b) bao gdm it
nhat mot hop chét dugc chon tir (b25) cac thube diét ndm glucopyranosyl 13 chit
khang sinh: trc ché tbng hop protein ching han nhu streptomycin.

Phuong 4n B26: Ché phim nhu duge md ta trong phan Ban chét k§ thuat cia
sang ché (bao gdm nhung khong chi gi6i han trong s6 ché phdm theo phuong 4n bt ky
trong s6 cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phan (b) bao gdm it
nhit mot hop chét dugc chon tir (b26) cac thubc diét ndm glucopyranosyl 13 chét

khang sinh: trc ché sinh tdng hop trehalaza va inositol ching han nhu validamycin.

Phuong 4n B27: Ché phdm nhu dugc md ta trong phan Ban chét k§ thuat cia
sang ché (bao gdm nhung khong chi gi6i han trong sé ché phdm theo phuong 4n bit ky
trong s6 cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phan (b) bao gbm it
nhit mét hop chit duoc chon tir (b27) xyanoaxetylamitoxim cac thubc diét ndm ching

han nhu cymoxanil.
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Phuong 4n B28: Ché phdm nhu dugc mé ta trong phin Ban chét k¥ thuit cta
sang ché (bao gdm nhung khong chi giéi han trong sé ché phim theo phuong 4n bit ky
trong s cac phuong an tir 1 d&n 51 va Al dén A12) trong d6 hop phan (b) bao gdm it
nhit mot hop chit dugc chon tir (b28) cac thube diét ndm carbamat ching han nhu

propamacarb, prothiocarb va iodocarb.

Phuong 4n B29: Ché phdm nhu duge mé ta trong phdn Ban chét k¥ thuét caa
sang ché (bao gdm nhung khong chi giéi han trong s6 ché phadm theo phuong an bét ky
trong s6 céc phuong 4n tir 1 dén 51 va A1 dén A12) trong d6 hop phan (b) bao gdm it
nhit mot hop chit duge chon tir (b29) cac thudc diét ndm 1am mat két hop qua trinh
phosphoryl héa cé tinh oxy héa ching han nhu fluazinam, binapacryl, ferimzone,

meptyldinocap va dinocap.

Phuong 4n B30: Ché phdm nhur dugc mé ta trong phdn Ban chét ky thuét cda
sang ché (bao gdm nhung khéng chi gii han trong s6 ché pham theo phuwong an bét ky
trong sb cac phuong 4n tir 1 dén 51 va A1 dén A12) trong d6 hop phan (b) bao gdm it
nhit mdt hop chit dugc chon tir (b30) cac thubc diét ndm 13 hop chét thiéc hitu co

chang han nhu fentin axetat.

Phuong 4n B31: Ché phdm nhu dugc md ta trong phan Ban chit k¥ thuét cia
sang ché (bao gdm nhung khéng chi giéi han trong s6 ché phdm theo phuong 4n bt ky
trong sb cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phan (b) bao gdm it
nhit mot hop chat duoc chon tir (b31) cac thudc diét nim 12 axit carboxylic ching han

nhu oxolinic axit.

Phuong 4n B32: Ché phim nhu dugc mé ta trong phin Ban chét k§ thuét cta
sang ché (bao gdm nhung khong chi gidi han trong s6 ché phdm theo phuong 4n bat ky
trong s cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phan (b) bao gdm it
nhét mot hop chat duge chon tir (b32) cac thube diét ndm di vong thom ching han nhu
hymexazole.

Phuong an B33: Ché phim nhu dugc mé ta trong phan Béan chét k§ thuat cua
sang ché (bao gdm nhung khong chi gidi han trong s6 ché phdm theo phuong 4n bat ky
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trong s cac phuong 4n tir 1 dén 51 va A1 dén A12) trong d6 hop phén (b) bao gbm it
nhit mot hop chit dugc chon tir (b33) cac thudce diét ndm phosphonat ching han nhu

axit phosphoro va cac muoi khac nhau cua n6, bao gom fosetyl-nhom.

Phuong 4n B34: Ché phdm nhu duge mb ta trong phin Ban chit ky thuat cta
sang ché (bao gdm nhung khong chi gidi han trong sb ché phim theo phuong 4n bt ky
trong s cac phuong an tir 1 dén 51 va Al dén A12) trong do6 hop phén (b) bao gdm it
nhit mét hop chét dugc chon tir (b34) cac thude diét ndm axit phtalamic ching han
nhu teclofthalam.

Phuong 4n B35: Ché phdm nhu duoc md ta trong phan Ban chit k¥ thuét cua
sang ché (bao gdm nhung khong chi gidi han trong sé ché phim theo phuong 4n bt ky
trong s& cac phuong an tir 1 dén 51 va Al dén A12) trong d6 hop phan (b) bao gdm it
nhét mot hop chét duge chon tir (b35) cac thube diét nAdm benzotriazin chéng han nhu

triazoxide.

Phuong 4n B36: Ché phdm nhu dugc mé ta trong phin Béan chit k¥ thudt cta
sang ché (bao gdm nhung khong chi gidi han trong sé ché phim theo phuong 4n bat ky
trong s cac phuong an tir 1 dén 51 va Al dén A12) trong d6 hop phéan (b) bao gdm it
nhit mét hop chét duge chon tir (b36) cac thude diét nAm benzen-sulfonamit chéng
han nhu flusulfamide.

Phuong 4n B37: Ché phidm nhu dugc mo ta trong phan Ban chét k§ thuat cia
sang ché (bao gdm nhung khong chi gidi han trong sé ché phdm theo phuong an bit ky
trong sb cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phin (b) bao gdm it
nhit mot hop chét duge chon tir (b37) cac thude diét nAm pyridazinon ching han nhu

diclomezine.

Phuong 4n B38: Ché phdm nhu dugc mo ta trong phin Ban chit k§ thuat cta
sang ché (bao gdm nhung khong chi gi6i han trong s6 ché pham theo phuong 4n bét ky
trong sb cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phén (b) bao gbm it
nhit mdt hop chit dugc chon tir (b38) cac thube diét ndm thiophen-carboxamit chéng
han nhu silthiofam.
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Phuong 4n B39: Ché phdm nhu dugc mé ta trong phin Ban chét k¥ thuét cia
séng ché (bao gdm nhung khong chi gi6i han trong s6 ché phim theo phuong an bét ky
trong sb cac phuong 4n tir 1 dén 51 va A1 dén A12) trong d6 hop phan (b) bao gdm it
nhit mét hop chét dugce chon tir (b39) céc thubc diét ndm pyrimidinamit ching han

nhu diflumetorim.

Phuong 4n B40: Ché phdm nhu dugc mé ta trong phin Ban chét k§ thuat cta
sang ché (bao gdm nhung khong chi gi6i han trong s6 ché phdm theo phwong 4n bét ky
trong s6 cac phuong 4n tir 1 dén 51 va A1 d&én A12) trong d6 hop phan (b) bao gdm it
nhét mot hop chit duoc chon tir (b40) céc thube diét nAm amit cta axit carboxylic
ching han nhu dimethomorph, benthiavalicarb, benthiavalicarb-isopropyl,

iprovalicarb, valifenalate, mandipropamid va flumorph.

Phuong 4n B41: Ché phdm nhu dugc mé ta trong phan Ban chit k¥ thuét cta
séng ché (bao gdm nhung khéng chi gi6i han trong s& ché pham theo phuong an bit ky
trong sb cac phuong 4n tir 1 dn 51 va Al dén A12) trong d6 hop phan (b) bao gdm it
nhit mot hop chéit duge chon tir (b41) céc thubc diét ndm c6 tinh khang sinh

tetraxyclin ching han nhu oxytetracyclin.

Phuong 4n B42: Ché phim nhu duge md ta trong phin Ban chit k§ thuét cua
sang ché (bao gdm nhung khéng chi giéi han trong sé ché phdm theo phuong 4n bit ky
trong s6 cac phuong 4n tir 1 d&én 51 va Al dén A12) trong d6 hop phan (b) bao gdm it
nhét mot hop chit duoc chon tir (b42) cac thudc diét nAm thiocarbamat chéng han nhu

methasulfocarb.

Phuong 4n B43: Ché phdm nhu duge md ta trong phan Ban chit k§ thuét cua
sang ché (bao gdm nhung khong chi gidi han trong sd ché phdm theo phuong an bat ky
trong s6 cac phuong 4n tir 1 d&én 51 va Al dén A12) trong d6 hop phan (b) bao gdm it
nhét mot hop chat duoc chon tir (b43) céac thube diét nAm benzamide chéng han nhu

fluopicolide va fluopyram.

Phuong 4n B44: Ché phim nhu duge mo ta trong phan Ban chét k§ thuat cia
séng ché (bao gdm nhung khong chi gii han trong s6 ché phim theo phuong an bat ky
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trong sb cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phén (b) bao gdm it
nhit mot hop chit duge chon tir (b44) cac thudc diét ndm cam tmg co ché phong v¢

cua thuc vat chu chéng han nhu acibenzolar-S-metyl.

Phuong 4n B45: Ché pham nhu duge md ta trong phan Ban chét k¥ thuét cda
sang ché (bao gdbm nhung khong chi giéi han trong s6 ché phim theo phuong 4n bét ky
trong s6 cac phuong 4n tir 1 dén 51 va Al dén Al2) trong do hop phin (b) bao gdm it
nhit mét hop chit duoc chon tir (b45) céc thude diét ndm tiép xtic da vi tri ching han
nhu ddng oxyclorua, ddng sulfat, ddng hydroxit, ché phdm Bordeaux (triaxit dbng
sulfua), don chét luu huynh, mancozeb, metiram, propineb, ferbam, maneb, thiram,

zineb, ziram, folpet, captan, captafol va chlorothalonil.

Phuong 4n B46: Ché phim nhu dugc mé ta trong phan Ban chét k¥ thuét cia
sang ché (bao gdbm nhung khong chi gi¢i han trong s ché phim theo phuong 4n bat ky
trong s& cac phuong 4n tir 1 ¢én 51 va Al dén A12) trong d6 hop phan (b) bao gdm it
nhat mot hop chét dugc chon tir (b46) cac thudc diét nAm khong phai 1a cac thube diét
nim ctia hop phan (a) va hop phan tir (b1) dén (b45), ching han nhu ethaboxam,
cyflufenamid, proquinazid, metrafenone, pyriofenone, ametoctradin, bethoxazin, neo-
asozin, fenpyrazamin, pyrrolnitrin, quinomethionate, tebufloquin, 5-clo-6-(2,4,6-
triflophenyl)-7-(4-metylpiperidin-1-yl)[1,2,4]triazolo[ 1,5-a]pyrimidin (BAS600), 2-
butoxy-6-iodo-3-propyl-4H-1-benzopyran-4-on, 3-[5-(4-clophenyl)-2,3-dimetyl-3-
isoxazolidinyl]pyridin (SYP-Z048), 4-flophenyl N-[1-[[[1-(4-xyanophenyl)etyl]
sulfonylJmetyl]propyl]carbamat (XR-539), N-[[(xyclopropylmetoxy)amino][6-
(diflometoxy)-2,3-diflophenyl]metylen]benzenaxetamit, N'-[4-[4-clo-3-(triflometyl)
phenoxy]-2,5-dimetylphenyl]-N-etyl-N-metylmetanimitamit, 2-[[2-flo-5-(triflomety])
phenyl]thio]-2-[3-(2-metoxyphenyl)-2-thiazolidinyliden]axetonitril (OK-5203), N-(4-
clo-2-nitrophenyl)- N-etyl-4-metylbenzensulfonamit (TF-991) va 1-[(2-
propenylthio)carbonyl]-2-(1-metyletyl)-4-(2-metylphenyl)-5-amino-1H-pyrazol-3-on.

Phuong 4n B47: Ché phim nhu duge md ta trong phan Ban chét k¥ thuat cta
sang ché (bao gdm nhung khong chi giéi han trong s6 ché phim theo phuong 4n bat ky
trong sb cac phuong 4n tir 1 dén 51 va Al dén A12) trong d6 hop phén (b) bao gdm it
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nhéit mot hop chit diét nAm (che‘it diét ném) dugc chon tir nhom bao gém azoxystrobin,
kresoxim-metyl, trifloxystrobin, pyraclostrobin, pyraoxystrobin, pyrametostrobin,
picoxystrobin, dimoxystrobin, metominostrobin/fenominostrobin, carbendazim,
chlorothalonil, quinoxyfen, metrafenone, pyriofenone, cyflufenamid, fenpropidin,
fenpropimorph, bromuconazole, cyproconazole, difenoconazole, epoxiconazole,
fenbuconazole, flusilazole, hexaconazole, ipconazole, metconazole, myclobutanil,
penconazole,  propiconazole, proquinazid, prothioconazole, tebuconazole,

triticonazole, famoxadone, prochloraz, penthiopyrad va boscalid (nicobifen).

Phuong 4n B48: Ché phdm theo phuong 4n B47 trong d6 hop phan (b) bao
gbm it nh4t mot hop chit dwoc chon tir nhém bao gbm azoxystrobin, kresoxim-metyl,
trifloxystrobin, pyraclostrobin, pyrametostrobin, pyraoxystrobin, picoxystrobin,
dimoxystrobin, = metominostrobin/fenominostrobin,  quinoxyfen, = metrafenone,
pyriofenone,  cyflufenamid,  fenpropidin,  fenpropimorph,  cyproconazole,
difenoconazole, epoxiconazole, flusilazole, metconazole, myclobutanil, propiconazole,
proquinazid, prothioconazole, tebuconazole, ftriticonazole, famoxadone va

penthiopyrad.

Phuong 4n B49: Ché phidm nhu duge md ta trong phan Ban chét k§ thuat cua
sang ché (bao gdbm nhung khong chi gi6i han trong s ché phdm theo phuong an bat ky
trong s6 cac phuong 4n tir 1 dén 51 va Al d&én A12) trong d6 hop phén (b) bao gdm it
nhéit mot hop chit diét nAm dugc chon tir cac hop chét ¢6 cong thirc A1 va mubi cia
chung, trong d6 Céng thitc A1 va cac phén tir thé trén d6 13 nhu duge boc 1§ trong ban
md ta nay cho nhém hop chat (b46.5) 6-quinolinyloxyaxetamit.

Phuong 4n B50: Ché pham theo phwong 4n B49 trong d6 hop phén (b) bao
gdm it nhit mot hop chét diét nAm dugc chon tir nhém bao gdm 2-[(3-bromo-6-
quinolinyl)oxy]-N-(1,1-dimetyl-2-butyn-1-yl)-2-(metylthio)axetamit, N-(1,1-dimetyl-
2-butyn-1-yl)-2-[(3-etynyl-6-quinolinyl)oxy]-2-(metylthio)axetamit, ~ 2-[(3-bromo-8-
metyl-6-quinolinyl)oxy]-N-(1,1-dimetyl-2-propyn-1-yl)-2-(metylthio)axetamit va
2-[(3-bromo-6-quinolinyl)oxy]-N-(1,1-dimetyletyl)butanamit.

-46-



25558

Déang luu y 1a ché phim theo phuong 4n bat ky trong sb cac phuong an dugc
md t& trong ban mo ta nay, bao gdbm cac phuong 4n 1 dén 51, Al dén A12, va Bl dén
B350, trong d6 tham khao dén céng thirc 1 bao gdm mudi cia ching nhung khong phai
dé cap dén N-oxit cia chiing; do d6 cum tir “hgp chit c6 cong thirc 17 ¢6 thé duoc thay
bang cum tir “hop chét ¢ cong thirc 1 hodc mudi clia n6”. Trong ché phim déng luu ¥

nay, hop phén (a) 13 hop chét c6 cong thirc 1 hoic mudi cia no.

Ciing ddng luu v 13 cdc phuong an 13 ché pham diét nim theo sang ché chira
ché phém theo céc phuong 4n tir 1 dén 51, tir A1 dén A12, va Bl dén B50 v6i mot
lugng hiru hiéu diét nAm va it nhit mot hop phan bd sung duge chon tir nhém bao gbm

cac chit hoat dong bé mit, chét pha lodng dang rin va chét pha loang dang l6ng.

Céc phuong 4n theo sang ché con bao gdm céc phuong phap phong trir cic
bénh cho thuc vét do cac ndm gy bénh cho thuc vat gdy ra bao gbm viéc dua 1én thuc
vat hodc bd phan cia nod, hodc 1én hat giéng thuc vat hoefx;: cdy con, ché phém theo
phuong 4n bét ky trong s& cic phuong 4n tir 1 @én 51, A1 dén A12, va Bl dén B50 (vi
du, ché phdm bao gdm céc hop phin ché phim nhu mé ta trong ban mo ta nay) voi
mot lugng hiru hidu diét nAm. Cac phuong an theo sang ché con bao gdm phuong phép
bdo v¢ thuc vat hodc hat giéng thuce vat khoi cac bénh do nAm gdy bénh giy ra bao
gbm viéc dua ché phim theo phuong 4n bt ky trong s céc phuong 4n tir 1 dén 51, Al
dén A12, va B1 dén B50 v6i mot lugng hiru higu diét ndm Ién thyc vat hosc hat giéng

thuc vat.

Mot sé cac phuong 4n theo sang ché lién quan dén viéc phong trir bénh cho
thuc vat hodc bao vé thuc vt khéi bénh ma chu yéu tdc dong téi 1a thuc vat va/hoic
dua ché pham theo sang ché 1én 14 thuc vat (tire 12 1én cay thay vi 1én hat gibng). Céac
phuong phép st dung dugc wu tién bao gdm cac phuong phép 1én quan dén céc céac
ché phdm duogc wu tién néu trén; va cac bénh nay duoc phong trir véi hiéu qua nhét
dinh bao gém cac bénh cho thuc vat do cac ndm gy bénh cho thuc vat gay ra. Viéc
ding két hop cac thude diét nim theo sang ché c6 thé tao thuan loi cho viéc phong trir

bénh va 1am chim sy phat trién tinh khang thudc.

Céc phuong 4n ctia cac phurong phép con bao gdm:
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Phuong an C1: Phuong phap bao vé thuc vat khoi bénh duge chon tir cac bénh
phén tréng, bénh gi sét va Septoria bao gé)m viéc dua mot lugng hitu hiéu diét nAm cta
ché pham chira hop phan (a) va (b) nhu dugc mé ta trong phin Ban chit k¥ thuat cia

sang ché hoic theo phuong 4n bat ky trong sé cdc phuong 4n tir 1 dén 51 18n thuc vat.

Phuong 4n C2: Phuong phép theo phuong an C1 trong d6 bénh ndy 13 bénh
phén tring va hop phin (b) ctia ché pham bao gdm it nhit mot hop chit diét ndm duge
chon tir (b4) cac thudc diét nim 13 chat trc ché khir metyl (DMI), (b11) c4c thube diét

nam chét trc ché vi tri bén ngoai quinin (Qol), va (b46.4) proquinazid.

Phuong an C3: Phuong phap theo phuong an C2 trong d6 bénh ndy 1a bénh

phan trang cdy lta mi.

Phuong 4n C4: Phuong phap theo phuong an C2 hodc C3 trong d6 hop phan
(b) bao gdm it nhat mdt hop chét diét ndm dugc chon tir (b4) cac thude diét ndm DMI,

Phuong 4n C5: Phuong phép theo phuong 4n C4 trong d6 hgp phan (b) bao
gdm it nhit mot hop chét diét nAm dugc chon tir nhém bao gdm cyproconazole,
difenoconazole, epoxiconazole, myclobutanil, prothioconazole va tetraconazole.

Phuong 4n C6: Phuong phép theo phuong 4n C5 trong d6 hop phan (b) bao
gdm it nhit moét hop chit diét ndm duoc chon tir nhém bao gdm cyproconazole,
difenoconazole va prothioconazole.

Phuong 4n C7: Phuong phép theo phuong 4n C2 hodc C3 trong d6 hop phin

(b) bao gdm it nhit mot hop chét diét ndm duoc chon tir (b11) c4c thube diét nim Qol.

Phuong 4n C8. Phuong phép theo phuong 4n C7 trong d6 hop phin (b) bao
gdm it nhit mot hop chét diét ndm dugc chon tr nhém bao gdbm azoxystrobin,

picoxystrobin va pyraclostrobin.

Phuong 4n C9: Phuong phép theo phuong 4n C2 hodc C3 trong d6 hop phén
(b) bao gdm (b46.4) proquinazid.

Phuong dn C10: Phuong phap theo phuong an C1 trong d6 bénh niy 13 bénh
gi sdt va hop phan (b) 12 ché phém bao gdm fenpropimorph.
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Phuong 4n C11: Phuong phép theo phuong an C10 trong d6 bénh nay 13 bénh
gi sit 14 ciy lua mi.

Phuong an C12: Phuong phép theo phuong an C1 trong d6 bénh nay 1a bénh
Septoria va hgp phan (b) ctia ché phdm bao gbm it nhat mot hop chit diét nAm duoc
chon tir nhém bao gdm epoxiconazole, metalaxyl (bao gdm metalaxyl-M), iprovalicarb

va fenpropimorph.

Phuong én C13: Phuong phép theo phuong an C12 trong d6 bénh nay 1a bénh
d6m 14 lua mi.

Phuong dn C14: Phuong phép bao vé thuc vét khoi bénh Septoria bao gdm
viéc dua ché phdm theo phuong 4n B49 hoic B50 v6i mot lugng hitu hidu diét ndm 1én

thuc vat.

Phuong an C15: Phuong phap theo phuong 4n C14 trong d6 bénh nay 13 do

Septoria tritici gay ra.

Phuong an C16: Phuong phap theo phuong 4n C14 hodc C15 trong d6 bénh
nay 13 bénh dbém 14 lua mi.

Phuong 4n C17: Phuong phap theo phuong an bat ky trong s céc phuong an
tir C1 dén C16 trong d6 hop phén (a) va (b) dugc ding véi voi lugng hitu hiéu c6 hidu
qua hiép ddng (va vdi ty 18 hiép ddng so véi nhau).

Déng luu ¥ 14 cac phuong 4n 13 cac phan cia cdc phuong 4n C1 d&n C17 lién
quan dén phwong phap phong trir cac bénh cho thyuc vét do cic nAm gdy bénh cho thuc
vat gdy ra bao gém viéc dua lén thuc vat hodc bd phén cta no, ché phém diét nAm theo

sang ché véi mét lugng hitu hiéu diét nam.

Nhu duge dé cap dén trong phin Ban chét k¥ thuat ctia sang ché, sang ché con
@& xuét hop chit c6 cong thire 1, hodc N-oxit hoic mubdi ciia chung. Ciing da dugc luu
y nhic dn 13 cac phuong 4n theo sang ché, bao gdm cac phuong an 1-51, d& cép dén
cac hop chét ¢ cong thie 1. Theo d6 két hop cta cac phuong 4n 1-51 con dugce thé

hién bang:
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Phuong 4n D1: A hop chit c¢6 cong thic 1, hodic N-oxit hodc mubi cia chung,

trong dé:
X 1a NH;
R1 13 halogen hodc metyl,;
R2 1a H;
R3 13 halogen hoic metyl;
R4 1a halogen;
RS 13 H, xyano, halogen hogc C1—Cy alkoxy; va
RO 13 H hoic halogen;
v6i diéu kién lakhi R 1A F, thi R31a C1, vakhi R1 1a C1, thi R3 1A F.
Phuong 4n D2. Hop chat theo phuong 4n D1 trong d6

R3 14 F hozc CL.

Phuong 4n D3. Hop chét theo phuong 4n D2 trong do

R! 14 Cl hodc Br; va

R31aF.

Phuong 4n D4. Hop chiét theo phuong 4n bt ky trong sb cac phuong 4n tir D1
dén D4 trong d6, nhiéu nhét, chi mét trong sOR5vaRO1aH.

Phuong 4n D5: Hop chét theo phwong 4n D4 trong do:

R41a F, Cl hoic Br;

RO1aH, xyano, F, Cl hodc metoxy; va

R6 12 H hoic F.

Phuong 4n D6: Hop chit theo phuong 4n D5 trong do:
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R3 13 xyano, F, Cl hodc metoxy.

Phuong an D7: Hop chét theo phwong 4n bét ky trong sé cac phuong an tir D1
dén D6 trong d6 hop chét nay khong phdi 1a & dang N-oxit (tirc 12 & dang Cong thirc 1

hoic mudi ciia ching).
Phuong 4n D8: Hop chit theo phuong én D1 dugc chon tir nhém bao gbm:

4-(2-clo-4-flophenyl)-N-(2-clo-6-flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin
(Hop chit 239),

4-(2-bromo-4-flophenyl)-N-(2-clo-6-flophenyl)-1,3-dimetyl-1 H-pyrazol-5
amin (Hop chét 240), va

N-(2-bromo-6-flophenyl)-4-(2-clo-4-flophenyl)-1,3-dimetyl-1H-pyrazol-
5-amin (Hop chit 241).

Céc phuong 4n bd sung bao gdm ché phim diét ndm chia: (1) hop chét theo
phuong 4n bat ky trong sb cac phuong 4n tir D1 d&n D8; va (2) it nhat mot hop phan
bd sung dugc chon tir nhém bao gdm cac chat hoat dong bé mit, chit pha loang dang
rin va chit pha lodng dang 16ng. Cac phuong 4n bd sung con bao gdm phuong phép
bdo v¢ thuc vat hoac hat giéng thuc vat khéi cac bénh do nim gdy bénh gay ra bao
gbm viéc dua mét luong hiru hiéu diét ndm cta hop chit theo phuong 4n bét ky trong
sb cac phuong an tir D1 dén D8 1én thuc vat (hodc bd phédn cua nd) hodc hat giéng
thuce vt (truc tiép hodc thong qua moi truong (vi du, moéi truong sinh trudng) cia thuc
vat hoic hat gidng thuc vat). Déng luu y 13 c4c phuong 4n lién quan dén phuong phap
phong trir cac bénh cho thue vat do cac ndm gdy bénh cho thuc vat gdly ra bao gém
viéc dua 1én thyc vét hodc bd phéan ciia né, hop chat theo phuong 4n bét ky trong sb
céc phuong 4n tir D1 dén D8 véi mot lugng hitu hidu diét nAm.

C6 thé sir dung mét hodc nhiéu phuong phap sau day va cic phuong phép bién
d6i nhu duoc mé ta trong cac So d6 1-17 dé diéu ché hop chét c6 cong thirc 1. Dinh
nghia cia R1, R2, R3, R4, RS va R6 trong cac hop chat c6 cong thirc 1-26 sau day l1a
nhu dugc x4c dinh & trén trong phan Béan chét k§ thuat coa sang ché trir khi duoc quy
dinh khac di. Cong thuc 1a va 1b 1a céc tdp con khéc nhau cia cong thic 1; Cong thire
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4a va 4b la cac tip con khéic nhau ctia cong thirc 4; Cong thitc 6a va 6b 1a céc tdp con
khac nhau ctia cong thirc 6; Cong thirc 11a 13 tap con cua cdng thirc 11; va Cong thirc
23a 1a tap con cla cong thirc 23. Céc phan tir thé cho mdi cong thirc tip con 1a nhu

dugce x4c dinh cho cong thirc gde ctia né trir khi duoc quy dinh khac di.

Nhu duge thé hién trén so d6 1, ¢ thé didu ché hop chét c6 cong thirc 1 trong
d6 X 12 NH bang cach cho cc hop chét 1H-pyrazol c6 céng thirc 2 phan Umg véi cac
tac nhin metyl héa khac nhau (vi du, Céng thirc 3), nhu iodometan, metyl sulfonat (vi
du, metyl mesylat (OM) hoic tosylat (OT)) hoc trimetyl phosphat, tt hon néu véi sy
c6 mit ctia bazo hitu co hoic vd co ching han nhu 1,8-diazabixyclo[5.4.0Jundec-7-en,
kali cacbonat hodc kali hydroxit, va trong dung méi ching han nhu N,N-

dimetylformamit (DMF), tetrahydrofuran (THF), toluen hodc nudc.

So dd 1
RS
R4
1 CH; CHj3-G

R RS 3

\ >
2 » GvidulaCLBr,,OM, % ,
R X II-\{ OT hoéc phosphat R
R3

. X1]aNH 1

Nhu duoc thé hién trén so d6 2, c¢6 thé didu ché hop chét c6 cong thirc 1 bang
cach cho cac hop chét c6 cong thic 4 (tirc 1a 5-aminopyrazol véi X 1a NH, hoic 5-
hydroxypyrazol (5-pyrazolon) véi X 1a O, phan tmg véi cac hop chit thom cé cong
thire 5 chira nhém roi chuyén G (ﬁ'rc 1a halogen hodc (halo)alkylsulfonat), tuy y védi su
c6 mit cia kim loai chit xtc tac, va thuong véi sy ¢6 mit cla bazo va dung mdi
khong proton c6 cuc ching han nhu N, N-dimetylformamit hodc dimetyl sulfoxit. Vi
du, hop chit c6 cong thic 5 trong d6 benzen nhan chira cac phan tir thé hut dién tir
phan g bang cach thay thé truc tiép nhém roi chuyén G tir nhan dé tao ra hop chit

c6 cong thic 1. Phuong phép theo So dd 2 duoc thé hién bang bude D cia vi du tdng
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hop 6. Cac hop chét c6 cong thirc 5 1a 6 sin trén thi truong hodc phuong phap diéu
ché chiing 13 d4 biét dén trong linh vuc k¥ thuat nay.

So dd 2

]\

N GRiaF, clL Br, 1, NO,, 0SO.CFs, v.v
H—X N

CHs

4 X 1a NH hoic O

Dbi véi cac phan tmg theo phuong phép néu & So df‘)r 2 giita hop chét c6 cong
thirc 4 trong d6 X 12 O hodc NH v6i hop chét c6 cong thirc 5 trong d6 nhan thom thiéu
cac phan tir thé hit dién tr dd manh, hoac dé cai thién tbc do phan tng, hiéu suit hoic
d tinh khiét san phém, viéc su dung chét xtc tac kim loai (vi du, kim loai hodc mubi
ctia kim loai) véi lugng nim trong khoang tir lugng xtic tac dén luong siéu hé sb ty
lugng c6 thé tao thuén loi cho phan tmg mong mudn. Thong thudng dbi véi céc didu
kién ndy, G 12 Br hoic I hoic sulfonat ching han nhu OS(0)72CF3 hodc
0S(0)2(CF3)3CF3. Vi du, c6 thé sir dung c4c phirc hop ciia mudi ddng (vi dy, Cul véi
N,N'-dimetyletylendiamin, prolin hogc bipyridyl), cac phic hop paladi (vi du, tris-
(dibenzylidenaxeton)dipaladi(0)) hoic cdc mudi paladi (vi du, paladi axetat) vé6i cac
phdi tr ching han nhu 4,5-bis(diphenylphosphino)-9,9-dimetylxanten (tirc 12
“Xantphos”), 2-dixyclohexylphosphino-2',4',6"-triisopropylbiphenyl (tc 13 “Xphos™)
hodc 2,2'-bis(diphenylphosphino)-1,1'-binaphtalen (tac 12 “BINAP”), véi su c6 mit
cua bazo cha:lr_lg han nhu kali cacbonat, xesi cacbonat, natri phenoxit hoic natri tert-
butoxit, trong dung méi ching han nhu N,N-dimetylformamit, 1,2-dimetoxyetan,
dimetyl sulfoxit, 1,4-dioxan hodc toluen, tuy y duogc tron véi rugu ching han nhu
etanol. Theo cach khac nhu dugc minh hoa trén So db 3, c6 thé didu ché hop chit ¢6

cong thirc 1a (tac 1 Cong thic 1 trong d6 X 1a NH) bang cach cho céc hop chit c6
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cong thiic 6 (tirc 13 5-bromopyrazol hodc cac pyrazol khac dugc thé & vi tri 5 bang
nhém i chuyén) phan tmg véi cac hop chit c6 cong thire 7 trong diéu kién duge xtc
thc bang kim loai tuong tu véi diéu kién di néu trén cho So db 2. Phuong phép theo
So d6 3 dugc thé hién bang bude C clia vi du tdng hop 1 va budc E ctia vi du tdng hop
2. Hop chét c6 cong thirc 7 13 ¢6 sén trén thi truong hodc phuong phap diéu ché ching

13 d3 biét trong linh vuc k¥ thuét nay.

So dd 3

Y
R

Pd(OAc),, Xantphos, bazo
G 1a Br, I, 0SO,C,F, v.v

Nhu dugc thé hién trén so dd 4, c6 thé diéu ché cac hop chét c6 cong thic 6
trong d6 G 13 Br hoic I bang cach cho 5-aminopyrazol c6 cong thirc 4a (tirc 1a Cong
thirc 4 trong d6 X 1a NH) phan ung trong diéu kién diazo hoa hodc véi su c6 mit cua,
hodc sau d6 khi két hop véi, cac mudi bromua hodc iodua cia df‘)ng. Vi du, viée bd
sung tert-butyl nitrit vao dung dich 5-aminopyrazol cé cong thirc 4a véi sy c6 mat cia
CuBr) trong dung médi ching han nhu axetonitril tao ra 5-bromopyrazol tuong tng c6
cong thirc 6. Tuong tu, c6 thé chuyén hoa 5-aminopyrazol ¢ cong thirc 4a thanh mudi
diazoni va sau d6 thanh 5-halopyrazol twong tng c6 cong thirc 6 bing cach xir Iy bang
natri nitrit trong cac dung méi ching han nhu nuéc, axit axetic hodc axit trifloaxetic,
v6i su c6 mit clia axit vO co thudng chira cing nguyén tir halogenua (ching han nhu
dung dich HI trong nuéc véi G 13 I), sau d6 xir Iy bang mudi dong(I) hodc ddng(Il)
twong tmg theo quy trinh chung ma cac ngudi c6 hiéu biét trung binh trong linh vuc k§
thuét nay da bié. Phuong phap theo So d6 4 dugc thé hién bing budc B ciia vi du tdng
hop 1 va bude D ciia vi du tong hop 2.
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Dbiazo hoa N

L

Mudbi ddng chira bromua hoic iodua

U1U11IUC Ul 1UUIUC

GlaBrhoicI

So dd 4

Nhu duoc thé hién trén so dd 5, ¢6 thé diéu ché 5-bromopyrazol c6 cong thirc
6a (tirc 1a Cong thire 6 trong d6 G 14 Br) bang cach cho 5-hydroxypyrazol cé cong thirc
4b (trc 1a Cong thirc 4 trong d6 X 1a O) phan tng véi phospho tribromua nhu mo ta
trong Tetrahedron Lett. 2000, 41(24), 4713.

So dd 5

PBI‘3

Y

Nhu duge thé hién trén so dd 6, ciing c6 thé st dung céc 5-hydroxypyrazol cé
cong thic 4b dé diéu ché 5-floalkylsulfonyl (vi du, 5-triflometansulfonyl, 5-
nonaflobutylsulfonyl) pyrazol cé cong thuc 6b (tirc 1a Cong thic 6 trong d6 G 1a
floalkylsulfonyl) nhu mo ta trong Synlett 2004, 5, 795.

So dd 6
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RfSO,Cl hoic (RfSO,),0

Bazo

trong do Rf la floalkyl nhu CF hoic (CF,),CF;

Nhu dugc thé hién trén so dd 7, c6 thé diéu ché hop chét c6 cong thirc 1 bing
cach cho 4-bromo hodc iodo pyrazol c6 cong thirc 10 trong d6 X 13 O hodc NH phan
g véi cac hop chit hiru co kim loai ¢6 cong thire 11 & diéu kién phan tng ngau hop
chéo dugc xtc tac bang kim loai chuyén tiép. Phan tmg ciia 4-bromo hodc iodo
pyrazol cé cong thitc 10 v6i axit boronic, trialkyl-thiéc, kém hodc chit phan ung magie
hitu co ¢6 cong thic 11 véi su c6 mit ciia chét xic tac paladi hodc niken c6 céc phdi
tr thich hop (vi du, triphenylphosphin (PPh3), dibenzylidenaxeton (dba),
dixyclohexyl(2',6'-dimetoxy[1,1'-biphenyl]-2-yl)phosphin (SPhos)) va bazo, néu can,
tao ra hop chat twong tng c6 cong thirc 1. Vi du, axit boronic dugc thé aryl hozc dan
xuat vi du, Cong thirc 11 trong d6 M 1a B(OH)3, B(OC(CH3)2C(CH3)70)) hoic B(O-
i-Pr)3> Li, phén tmg v6i 4-bromo- hodc 4-iodopyrazol cé cong thitc 10 v6i sy c¢d mit
cta diclobis(triphenylphosphin) paladi(Il) va bazo trong nu6c ching han nhu natri
cacbonat hodc kali hydroxit, trong cic dung moi chéng han nhu 1,4-dioxan, 1,2-
dimetoxyetan, toluen hogc rugu etylic, hoic trong didu kién khan phan g v6i phdi tir
chang han nhu phosphin oxit hoic phéi tir phosphit (vi du, diphenylphosphin oxit) va
kali florua trong dung méi ching han nhu 1,4-dioxan (xem Angewandte Chemie,
International Edition 2008, 47(25), 4695-4698) dé tao ra hop chét tuong tng c6 cong
thirc 1. Phuong phép cia So @6 7 dugc thé hién bang bude C cua vi du téng hop 3

trong sang ché ndy.
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So dd 7
R4
R’ M
G CHj
R! 11 R®
/ \ > 1
) _ N PdCl,(PPh;), hoic Pd,(dba)s/Sphos
R X N M, vi dy, Ia B(OH)2,

| B(OC(CHs3),C(CH3),0), Sn(Me)s, Sn(Bu);, ),

3 CH3  znC1, MgBr, MgCl hoic MgCI-LiCl

X 1a NH hozc O
10 G laBrhoicl

Nhu dugce minh hoa trén So db 8, ¢ thé diéu ché hop chit co cong thuc 4a
(tirc 1a Cong thirc 4 trong d6 X 13 NH) bang cach cho hop chit c6 cong thic 12 phan
tmg véi hop chét c6 cong thirc 11a (v du, cac hop chét c6 cong thire 11 trong d6 M Ia
B(OH))) bang cach st dung diéu kién phan tng ngiu hop chéo dugc xtic tac bing kim

loai chuyén tiép nhu mé ta cho phuong phép cia So db 7.

So 6 8
r*
RS
R’ B(OH),
R4
G CH, 11a RS CH;
> R®
]\ PACL(PPhs),, ]\
/N bazo trong nude _ N
H)N N 1,4 dioxan H)N N
| |
CH; CH3
12 GlaBrhoacl 4a

Nhu duge minh hoa trén So d6 9, c6 thé diéu ché dé dang cac pyrazol c6 céng

thirc 10 trong d6 X 13 O hodc NH va G 12 Br hoic I bang cach cho céac pyrazol khong
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dugc thé & vi tri 4 (Cong thirc 13) phan (g vdi cac chét phan g halogen hoéa ching
han nhu brom, natri bromit, N-bromosuxinimit (NBS) hodc N-iodosuxinimit (NIS),
trong dung moéi ching han nhu axit axetic, axetonitril, N,N-dimetylformamit,
N,N-dimetylaxetamit hodc 1,4-dioxan, hoic hdn hop ciia nuéc véi dung méi néu trén,
& nhiét d6 ndm trong khoang tir méi truong dén diém soi cia dung moi nay. Phuong

phap néu & So d6 9 dugc thé hién bing bude B cia vi du tdng hop 3.

Sodd9

NIS hodc NBS

3
NIS or NBS

CH
R!
/ \ - 10 GlaBrhoacl
N
R x~ N
| X 1a NH hozc O
CH;
R3
13

Nhu duge minh hoa trén So db 10, bing cach st dung céc didu kién phan Gng

tuong tu véi cac diéu kién cho phuong phép néu & So dd 9, co thé chuyén hoa pyrazol
c6 cong thic 14 trong d6 X 13 NH thanh cac hop chét trung gian 12 ma 1 hiru ich dé
didu ché cac hop chét c6 cong thirc 4a nhu dugce thé hién trén So dd 8. C6 thé diéu ché
hop chét c6 cong thic 14 trong d6 X 12 NH theo céc phuong phap da biét trong linh
vuc k¥ thuat ndy. Ngoai ra, hop chit c6 cong thirc 14 trong d6 X 1a NH 1 c6 sén trén

thi truong.
So dd 10
CH3 s hoic NBS
[\< 12 GlaBrhoacl
N
7
H—X If X 1aNH
CH;
14
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Nhu dugc thé hién trén so dd 11, c6 thé didu ché hop chit c6 cong thic 13
trong d6 X 1a O hogc NH tir hop chit cé cong thire 14 tuong ung theo theo quy trinh
tuong tu véi quy trinh dugc st dung cho phwong phap ctia So d6 2. Phuong phéap cta
So @6 11 dugc thé hién bang budc A ciia vi du tong hop 3. Céc hop chét c6 cong thirc

14 14 c6 sén trén thi truong hodc ¢ thé dugc didu ché bang cac phuong phép da biét

trong linh vuc k¥ thuit nay.
So @6 11
Rl
R? G
CH3 CH3
R
3
R
I, : A
Ve 2 Ve
H—X N R X N
] X s |
CH3 GI1aF, Cl, Br, I, NO,, OSO,CF;, v.v . X CH3
R
14 X 1a NH hozc O 13

Nhu duge thé hién trén so db 12, c6 thé didu ché hop chét ¢ cong thic 1b
(tirc 1a Cong thic 1 trong d6 X 1a CHOH), bang cach xir 1y hop chét c6 cong thic 6
bang chét phan tng kim loai hitu co (tirc 12 Cong thire 15) ching han nhu alkyllithi, tét
hon néu 13 chit phan ng n-butyllithi, hoic alkylmagie, t6t hon néu 13 isopropylmagie
clorua (tuy y dugc tao phirc hop véi lithi clorua), sau d6 cong véi benzaldehyt duge
thé c6 cong thic 16. Phuong phép theo So d6 12 nay dugc thé hién bang vi du tng
hop 5. Theo cach khic, c6 thé diéu ché hop chét c6 cong thirc 1b bing céch khir céc
keton c6 cong thirc 19 bang cach ap dung c4c phuong phap tiéu chuin di biét trong
linh vuc k¥ thuat nay (vi du, natri bohydrua trong metanol hoic metanol). C6 thé diéu
ché cac keton c6 cong thire 19 bang phan tng cta cing din xuit pyrazol dugc kim loai
héa clia hop chit c6 cong thitc 6 vdi chit ¢6 4i luc véi dién tir cacbon c6 cong thac 17
hozc 18. Nhiét d6 phan tmg c6 thé thay ddi tir -90 °C dén diém sbi ctia dung médi phan
{mg; nhiét d tir =78 °C dén nhiét do moi tredong thuong 1a duge uu tién, véi nhiét do
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tir —78 dén 10 °C dugc wu tién khi st dung chét phan tng alkyllithi, va tir =20 °C dén
nhiét 46 méi trudng duge wu tién khi sir dung chit phan img alkylmagie. C6 thé dung
nhidu loai dung méi, ching han nhu toluen, etyl ete, tetrahydrofuran hoic
dimetoxymetan; tetrahydrofuran khan 13 dugc wu tién. T6t hon néu c6 thé bd sung hop
phﬁn‘kim loai phuy, chéng han nhu kém clorua, kém bromua hoic mudi déng hoa tri
mot, ching han nhu dong(T) iodua hogc ddng(I) xyanua, vao trudc cha”'yt co ai luc véi
dién tir trong trudng hop trong d6 chét c6 4i luc véi dién tir 1a hop chét c6 cong thirc
18. Céc hop chit trung gian carbonyl c6 cong thirc 16, 17 va 18 13 c6 sin trén thi

truong hodc cé thé duge didu ché bang cac phuong phap di biét trong linh vuc k¥

thuat nay.
So do 12
R]
R? CHO
CH; R-M
15 Dén xuét cia chit 6 3
— = 5 kimloaihoadvitis ___ R7
cua pyrazol 16
R 14 alkyl 2
| M 1a Li, MgB,
CH3 MgCl v.v.
6
G laBrhoicI 1 A
R Khir
R2
3
17 R
or

1. ZnCl; hodc Cu(l) I

1
2. R

R2 C(0)Cl 19

18 R3
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Diéu s& dugc ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuit nay nhin
biét 13 ngoai ra cac phan tng tuong tu véi cac phan tng duge thé hién trong So @b 12
ciing c6 thé duge dung véi pyrazol khong c6 phan tir thé & vi tri 4 , do d6 tao ra mot sb

hop chit c6 cong thirc 13 14 hitu ich trong phuong phép dugc néu trong So d6 9.

Céc phuong phép chung hitu ich dé diéu ché 5-aminopyrazol c6 cong thirc 4a
13 d biét trong linh vurc k§ thuat nay; xem ching han, Journal fiir Praktische Chemie
(Leipzig) 1911, 83, 171 va J. Am. Chem. Soc. 1954, 76, 501. Phuong phép nhu vy
duge minh hoa trong So d6 13. Phuong phép theo So dd 13 dugc thé hién bing budc
A ciia vi dy tdng hop 1 va bude C cia vi du tdng hop 2 theo sang ché.

So dd 13
RS
R4
CH, CH;-NHNH,
R® 21 _ 4a
/ 6] Dung méi nhu EtOH,
/ Chét xiic tac tuy y nhu AcOH

20

Tuong tu, cac phuong phap chung hitu ich dé didu ché 5-hydroxypyrazol cé
cong thirc 4b da biét trong linh vue k¥ thuit nay; xem ching han, Annalen der Chemie
1924, 436, 88. Phuong phap nhu vdy dugc minh hoa trong So dd 14. Phuong phap
theo So d6 14 dugc thé hién bang budc C ctia vi du tbng hop 6 theo séng ché.
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So db 14
RS
R
CH; CH;-NHNH,
RS 21 o 4b
L >
B 0 0 Dung méi nhu EtOH,
0 Chét xuc tac tuy y nhrr AcOH

22 B'laalkyl, aryl, benzyl, v.v.

Nhu dugc thé hién trén so d6 15, ¢6 thé didu ché hop chét c6 cong thuc 1a (tire
12 Cong thirc 1 trong d6 X 1a NH) bang cach ngung tu hop chit ¢ cong thic 23 véi
metylhydrazin (Cong thiic 21) trong dung mdi ching han nhu etanol hodc metanol va
tuy y voi su c6 mit cla chit xuc tac axit hoic bazo chéng han nhu axit axetic,
piperidin hodc natri metoxit, theo quy trinh chung da biét trong linh vuc k§ thuat nay.
Phuong phép theo So db 15 dugc thé hién bing buéc B cua vi du tdng hop 4, va budce
C cta vi du téng hop 7.

So do 15

R! CH;-NHNH,
21 1a
R2
5—R32
R3 29
23 trong d6 R* 1a H hodc alkyl thép (vi du CHs, CH,CH; hoac (CH,),CHs)

Theo cach tuong tu v6i phuong phap néu & So dd 15, cac hop chét c6 cong

thirc 2 trong d6 X 1a NH c6 thé dugc didu ché theo cach twong tu bang cach ngung tu
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hop chét cé cong thirc 23 v6i hydrazin. Phuong phép nay dugc mo ta trong Chemistry
of Heterocyclic Compounds 2005, 41(1), 105-110.

Nhu duge thé hién trén so dd 16, c6 thé didu ché hop chét c¢6 cong thirc 23
(trong d6, R32 13 H hodc alkyl thdp chang han nhu CH3, CHpCH3 hodc (CHp)2CH3)
bang cach cho hop chit keten dithioaxetal tuong mg c6 cong thirc 24 phan Gng vé6i
hop chét c6 cong thirc 7 tuy ¥ v6i sy c6 mit ciia bazo, ching han nhu natri hydrua
hodc etylmagie clorua, trong dung méi ching han nhu toluen, tetrahydrofuran hoac
dimetoxymetan, & nhiét do ndm trong khoang tir —10 °C dén diém séi cia dung moi
ndy. Xem ching han, J. Heterocycl. Chem. 1975, 1 2(1), 139. Céc phuong phép hitu ich
dé diéu ché hop chit c6 cong thirc 24 1a da dugce biét dén trong linh vyc ky thuét nay.

So dd 16

24
Trong d6 R* 1a H hoic alkyl thip (vi du CHj, CH,CH; hodic (CH),CHs)

Nhu dugc thé hién trén so d6 17, c6 thé didu ché hop chét c6 cong thirc 23a
(tirc 1 tautome c6 cong thirc 23 trong d6 R32 1a H) bang cach cho cac hop chéit
isothioxyanat tuong tmg c6 cong thirc 25 phan tng vé&i hop chét arylaxeton c6 cong
thirc 26; xem ching han, Zhurnal Organicheskoi Khimii 1982, 18(12), 2501. Céc bazo
hitu ich cho phin tmg niy bao gdm cac bazo natri hydrua, alkoxit (vi du, kali tert-
butoxit hodc natri etoxit), kali hydroxit, natri hydroxit, kali cacbonaf, hoac cac bazo
amin (vi dy, trietylamin hodc N,N-diisopropyletylamin). C6 thé ding nhidu dung moi,

ching han nhu tetrahydrofuran, ete, toluen, N,N-dimetylformamit, rugu (vi du, etanol),
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este (vi du, etyl axetat hodc isopropyl axetat), hodc cac hdn hgp ctia chiing. Dung méi
duoc Iwa chon dé tuong thich véi bazo dugc chon, nhu d3 biét rd trong linh vuc k¥
thuat nay. Nhiét do phan tng c6 thé thay dbi tir =78 °C dén diém sbi ciia dung moi
ndy. Mot hdén hop hiru ich ctia bazo va dung méi 13 kali fert-butoxit trong
tetrahydrofuran, dugc cho thém vao d6 & nhiét 46 —70 dén 0 °C 13 dung dich chta
isothioxyanat c6 cong thirc 25 va hop chit carbonyl cé cong thirc 26, cac chit nay
hoic 1a dugc két hop vao mét dung dich, hodc dugc cho vao riéng ré, t6t hon néu 12 bd
sung hop chét carbonyl sau d6 bd sung isothioxyanat. Phuong phap theo So db 17

dugc thé hién & bude A cta vi du tdng hop 4, va bude C cia vi du tdng hop 7.

So db 17
RS
R! :
bazo chang han nhu NaH trong
dung mdi nhu THF
R4
2
R N=C=S + CH; >
R6
3
25 26 0

Ciing c6 thé diéu ché cic ketothioamit cé cong thirc 23a bang cach cho cac
ketoamit turong Ung phén mg véi tdc nhan sulfo héa ching han nhu chit phéan Ung

Lawesson hodc PpSs; xem ching han, Helv. Chim. Act. 1998, 81(7), 1207.

Ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuét ndy nhan biét ring cac
nh6m chirc khac nhau c6 thé duge chuyén hod thanh cac nhém khéac dé tao ra hop chét
c6 cong thirc 1 khac nhau . Vi du nhu, cac hop chét trung gian dé didu ché cac hop
chit c6 cong thirc 1 c6 thé chira cac nhém nitro thom, cac nhém nay c6 thé dugc kha
thanh cic nhém amino, va sau d6 thong qua cc phan tng di biét trong linh vuc ky
thuat nay ching han nhu phan ng Sandmeyer dugc chuyén hoa thanh cac halogenua

khac nhau, tao ra cac hop chit c6 cong thie 1 khéc. Thong qua cac phan tng tuong tu
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d3 biét, cac amin thom (anilin) c6 thé duge chuyén ho4 théng qua cac mudi diazoni
thanh phenol, sau d6 cac chét nay c6 thé dugc alkyl hoa dé tao ra cac hop chit c6 cong
thitc 1 v6i cac phan tir thay thé alkoxy. Twong ty, cac halogenua thom ching han nhu
bromua hoic iodua dugc diéu ché thong qua phéan Gng Sandmeyer c6 thé phan tng véi
rugu trong diéu kién c6 xuc tac ddng, ching han nhu phan tmg Ullmann hodc cac cai
bién da biét khac cia chung, dé tao ra cac hop chét ¢6 cong thire 1 chura céc phén tir
thay thé alkoxy. Ngoai ra, mot sé nhém halogen, ching han nhu flo hoic clo, ¢6 thé
duoc thay thé bang rugu & diéu kién kidm dé tao ra cac hop chat c¢6 cong thuc 1 chua

cac phan tir thay thé alkoxy tuong Ung.

Trong nhiéu truong hop cac phéan rng néu trén cling ¢ thé duoc thuc hién
theo trinh tru xen k&, chrflng han nhu viéc diéu ché 1H pyrazol dé st dung trong phan
ting trong So dd 2 bing cic phan tng dugc minh hoa sau d6 dé diéu ché chung cac

pyrazol dugc thé.

Nhan biét dugc ring mot sb chét phan mg va cac diéu kién phan tng di néu
trén dé didu ché cac hop chit co cong thirc 1 c6 thé khéng tuong thich véi cac nhém
chirc nhét dinh c6 mat trong cac chat trung gian. Trong céc trudng hop nay, viée két
hgp céc trinh tu béo vé/khir bao vé hodc su chuyén hod giita cac nhoém chire trong qua
trinh tdng hop s& trg gitip cho viéc thu nhan san phim mong mudn. Viéc st dung va
lwa chon c4c nhém bao vé s& 14 1o rang ddi v6i chuyén gia trong linh vuc tdng hop hoa
hoc (xem chéng han, Greene, T. W.; Wuts, P. G. M. Protective Groups in Organic
Synthesis, 2nd ed.; Wiley: New York, 1991). Ngudi c6 hiéu biét trung binh trong linh
vuc k¥ thuit nay s& nhén biét duoc ring, trong mot sd trudong hop, sau khi dua vao
chit phan tmg néu ra nhu duogc thé hién trong so d6 riéng r& bit ky, c6 thé cn thiét
thyc hién thém cac budc tong hop théng thudong khong dugc md ta chi tiét dé hoan
toan qua trinh téng hop hop chét c6 cong thirc 1. Ngudi ¢6 hiéu biét trung binh trong
linh vuc k¥ thuét ndy ciing s& nhan biét ring ¢ thé cin thiét thuc hién két hop céc
budc dugc minh hoa trong cac so dd néu trén theo mdt trat tw khéc véi trinh tr cu thé

dugc trinh bay dé didu ché hop chét c6 cong thirc 1. Ngudi ¢6 hidu biét trung binh
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trong linh vuc k¥ thuat ndy ciing s& nhan biét ring cac hop chit c6 cong thirc 1 va cac
chét trung gian dugc mo ta trong ban mo ta nay c6 thé dugc xtr Iy khac nhau bang céac
phan tng ua dién tif, ua nhin, géc, hiru co kim loai, oxy hoa, va khir dé thém cac phﬁn ’

tir thay thé hozc bién ddi cac phan tir thay thé hién co.

Khéng cin md té chi tiét thém nita, cho ring ngudi c6 hiéu biét trung binh
trong linh vyc k¥ thuat nay khi tham khao phin mé ta trén day co thé sir dung sang ché
& mtrc 49 ddy di nhit. Do do, cac vi du tdng hop sau day duge coi 1a chi c6 tinh chit
minh hoa, va khéng gi6i han sang ché theo bit ky cach nao. Cac buéce trong cac vi du
téng hop sau ddy minh hoa quy trinh cho mdi budc trong qué trinh tdng hop téng thé,
va nguyén liéu cho mdi budc c6 thé khong nhét thiét dugce didu ché theo mot trinh tu
diéu ché nhét dinh theo quy trinh dugc mo ta trong vi du hodc budc khac. Cac gi4 tri
phén trdm 13 tinh theo theo trong luong chi trir cdc hdn hop dung méi ding trong séc
ky hodc khi duge quy dinh khac di. Cac gia tri phan va phén trim cho c4c hdn hop
dung méi dung trong séic ky 1 tinh theo thé tich trir khi dugc quy dinh khac di. Phd
IH NMR duoc ghi lai theo ppm & khu vuc hoat dong tir tetrametylsilan trong CDCl3
trr khi duge quy dinh khéc di; “s” dung dé chi vach don, “m” ding dé chi vach bdi,
“br s” ding dé chi vach don rong. Phd khéi (MS) dugc ghi lai theo trong luong phin
tr ctia ion gbc du ddng vi cao nhit (M+1) dugc tao ra bang cach bd sung H' (trong
luong phén tr 1) vao phan tir ndy, duge quan sat bang phép do phd khdi bang céach st
dung ion ho4 héa hoc & 4p suat khi quyén (AP™) trong d6 “amu” ding dé chi don vi
khdi lugng nguyén tir. Su c6 mit cia ion phan t chira mot hoic nhiéu nguyén tb dong
vi trong lugng nguyén t cao hon & mirc do du thap hon (vi du, 37C1, 81Br) 1a khong
dugc bao céo. “LC/MS” dung d chi két hop clia phuong phép tach vat Iy cac hop chét
héa hoc bang phuong phap sic ky léng va phan tich khdi lugng ctia cac hop chit duge
tach riéng bang phd khéi.

Vi du thwe hién siang ché
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Vi du téng hop 1

Didu  ché  4-(2-clo-4-flophenyl)-N-(2,6-diflo-4-metoxyphenyl)-1,3-dimetyl-1H-
pyrazol-5-amin (Hop chit 3)

Buéce A: Piéu ché 4-[2-clo-4-flophenyl]-1,3-dimetyl-1H-pyrazol-5-amin

Khudy huyén pht cia natri etoxit rén kho (Aldrich, 10,2 g, 150 mmol) trong
hén hop gdm xylen (60 ml) va etanol khan (25 ml) & nhiét d 70 °C, va cho vao ting
giot dung dich chira 2-clo-4-flobenzenaxetonitril (16,96 g, 100 mmol) trong hdn hop
gdm etyl axetat (30 ml) va etanol (5 ml) vao hdn hgp phan ng néng nay trong thoi
gian 20 phiit. Hon hop phan ting nay duoc gia nhiét & nhiét 4o 75-78 °C trong thoi
gian 3 h va sau d6 dugc dé ngudi. Cho nude (50 ml) vio dé hoa tan chét rén. Hén hop
nay dugc chiét mot 1an bang etyl axetat, va dich chiét dugc bd di. Pha nudc duoc axit
ho4 dén pH 2 bang cach bd sung axit clohydric 1 N trong nuéc, va sau d6 chiét bing

etyl axetat (50 ml). Lam khd (MgSOy4) pha etyl axetat va 1am bay hoi dé tao ra san

phim trung gian a-axetyl-2-clo-4-flobenzenaxetonitril dudi dang chat rén (14,8 g).

Khudy mét phan san phim thu dugc néu trén (4,61 g, 21,8 mmol) trong etanol
(15 ml), va cho axit axetic bang (3 ml) va metylhydrazin (1,17 ml, 21,8 mol) vao.
KhuAy hén hop phan trng nay va gia nhiét qua dém & diéu kién héi luu. Sau d6 ¢o dic
hdn hop phan tmg nay dudi 4p suit giam, va nghién phan con lai thu dugc bangetyl
axetat. Gom chét rén thu duoc trén hdn hop niu thiy tinh va 1am khé trong khong khi

dé tao ra hop chéit néu ¢ dé muc nay dudi dang chét ran mau tring (2,42 g).

IH NMR & 7,2-7,3 (m, 2H), 7,0 (m, 1H), 3,7 (s, 3H), 3,4 (br s, 2H), 2,1 (s,
3H). MS: 240 amu (APH).

Buéc B: Diéu ché 5-bromo-4-(2-clo-4-flophenyl)-1,3-dimetyl- 1 H-pyrazol

Cho ddng(Il) bromua (3,94 g, 17,7 mmol) vao dung dich chtra 4-[2-clo-
4-flophenyl]-1,3-dimetyl-1H-pyrazol-5-amin (tirc 13 san phim cta budc A) (2,4 g, 10
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mmol) trong axetonitril (50 ml), va khudy hdn hop niy va 1am lanh trong bé nudc da
ddng thoi cho timg giot fert-butyl nitrit (tinh khiét k§ thudt 90%, 2,33 ml, 17,7 mmol)
vao trong thoi gian 5 phiit. Lam 4m tir tir hdn hop phan tng nay dén nhiét do moi
truong. Cho dung dich nuéec HCI dung dich (20 ml) vao, va sau dé cho etyl axetat vao
(20 ml). Hon hop ndy dugc loc qua tim 2cm chét trg loc dét tao Celit®. T4m loc nay
dugc rira bang etyl axetat (20 ml), va cac pha dugc tach riéng. Rira pha hitu co bang
1,0 N dung dich axit clohydric trong nudc va nuéc mubi, 1am khod bing MgSQOy, va cd

dac dé lai hop chét néu & dé muc nay dudi dang chit ban rin mau niu cam (2,8 g).
IH NMR § 7,18-7,25 (m, 2H), 7,04 (m, 1H), 3,89 (s, 3H), 2,14 (s, 3H).

Buéce C: Pidu  ché 4-(2-clo-4-flophenyl)-N-(2,6-diflo-4-metoxyphenyl)-1,3-
dimetyl-1H-pyrazol-5-amin

Tron 5-bromo-4-(2-clo-4-flophenyl)-1,3-dimetyl- 1 H-pyrazol (tic 1a san phdm
cia budc B) (0,20 g, 0,66 mmol), paladi(Il) axetat (15 mg, 0,066 mmol),
4,5-bis(diphenylphosphino)-9,9-dimetylxanten (76 mg, 0,13 mmol) va kali cacbonat
dang bot (1,8 g, 13 mmol) trong 1,4-dioxan khan (3 ml), va suc hdn hop nay béng
dong khi N, duéi bé mat N trong thoi gian 10 phat. Cho 2,6-diflo-4-metoxyanilin
(0,22 g, 1,3 mmol) vao lam mot 1an, va gia nhiét hdn hop phan tng ndy & nhiét do hdi
luu trong thoi gian 22 h. Loc hdn hop phan tmg niy qua chét trg loc dét tao Celit®, va
rira tdm loc ndy bing etyl axetat (20 ml). Dich loc dugc rira bang nuéc (10 ml) va
nude mudi (10 ml), 1am kho béng MgSO4, va cb dic dé lai phén con lai 13 chit ban
rin. Phan con lai ndy dugc tinh ché bang séc ky cot qua 5 g silicagel da duoc rura giai
bing gradient hexan/etyl axetat (20:1 d&én 1:3) d tao ra hop chat néu & @ muc nay

dudi dang chét rdn mau nau nhat (48 mg).

TH NMR 6 7,0-7,1 (m, 2H), 6,85 (m, 1H), 6,26 (m, 2H), 4,84 (br s, 1H), 3,78
(s, 3H), 3,66 (s, 3H), 2,08 (s, 3H). MS: 382 amu (AP™).
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Vi du téng hop 2

Didu  ché  4-(2,6-diflo-4-metoxyphenyl)-1,3-dimetyl-N-(2,4,6-triflophenyl)- 1 H-
pyrazol-5-amin (Hop chét 7)

Budc A: biéu ché 2,6-diflo-4-metoxybenzenaxetonitril

Cho tirng giot dung dich KCN (0,88 g, 13 mmol) da dugc hoa tan trong nude
(2 ml) vao dung dich dugc 1am lanh trong bé nuéc chira 2,6-diflo-4-metoxybenzyl
bromua (2;50 g, 10,5 mmol) trong N,N-dimetylformamit (10 ml). Khudy hdn hop phéan
ung nay trong thoi gian 20 phut. Cho nuéc vio (20 ml) va sau d6 rét hdn hop phan
g ndy vao dung dich NaHCO3 bdo hoa trong nudce (20 ml) va chiét bang ete (50 ml).
Pha hitu co dugc rira bang nuée (5 x 25 ml), 1am kho bing MgSOy4, va ¢b dic dé tao ra
chit diu, chit nay dwogc két tinh khi dé yén dé tao ra hop chit néu & d& muyc nay dudi

dang chat rdn mau tring (1,9 g).
IH NMR § 6,50 (m, 2H), 3,80 (s, 3H), 3,65 (s, 2H).

Buéce B: Piéu ché a-axetyl-2,6-diflo-4-metoxybenzenaxetonitril

Khudy natri etoxit rén (4,7 g, 66 mmol) trong hén hop gbm xylen (20 ml) va
etanol (10 ml) va gia nhiét dén nhiét 46 50°C. Cho ting giot dung dich chira 2,6-diflo-
4-metoxybenzenaxetonitril (trc 13 san pham ctia Budc A) (8,0 g, 44 mmol) trong etyl
axetat (10,4 ml) vao. Gia nhiét hdn hop phan ung nay & nhiét d6 50°C trong thoi gian
4 h va sau d6 1am ngudi xudng nhiét d6 moi truong. Hon hop phan tng nay duge rot
vao nudc (100 ml) va chiét bang etyl axetat (25 ml). Pha nuéc dugc axit hoa 3 N dung
dich nuéc HCI to pH 4 va dugc chiét bang etyl axetat (100 ml). Rira pha hitu co nay
bang nudce (50 ml), nude mudi (50 ml), sau d6 1am kho bing MgSO4, va ¢b dic dé lai

hop chét néu & d& muc nay dudi dang chét ban rdn mau niu vang (8,0 g).

IH NMR & 6,56 (m, 2H), 4,86 (s, 1H), 3,83 (s, 3H), 2,40 (s, 3H).
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Buéce C: didu ché 4-(2,6-diflo-4-metoxyphenyl)-1,3-dimetyl-1H-pyrazol-5-amin

Khuiy a-axetyl-2,6-diflo-4-metoxybenzenaxetonitril (tirc 13 san phim cuaa
Buée B) (8,03 g, 35,7 mmol) va axit axetic (5 ml) trong etanol (35 ml), va cho
metylhydrazin (1,91 ml, 35,7 mmol) vao. Gia nhiét hdn hop phan tng nay & nhiét do
héi Iwu trong thoi gian 16 h, 1am lanh, va sau d6 rét vao nuée (100 ml). Chiét hén hop
thu dugc nay bang etyl axetat (100 ml). Rira pha hiru co bing dung dich NaOH trong
nuée 1 N (50 ml) va sau d6 1 nuée mudi (50 ml), 1am khod bang MgSQy4, va cd dic dé
lai chét rin. Hoa tan chét rin trong metanol, va 1am 4m dung dich thu dugc téi nhiét do
45°C. Cho tirng giot nudc (25 ml) vao, va hdn hop nay dugc dé ngudi. Thu gom chét
két tha trén hdn hop nu thuy tinh dé tao ra hop chit néu & d& muc nay dudi dang chit

rin mau tréng (3,88 g).

IH NMR 5 6,55 (m, 2H), 3,81 (s, 3H), 3,67 (s, 3H), 3,43 (br s, 2H), 2,09 (s,
3H).

Buéc D: didu ché 5-bromo-4-(2,6-diflo-4-metoxyphenyl)-1,3-dimetyl-1H-pyrazol

Cho ddng(I) bromua (3,81 g, 16,9 mmol) vao dung dich chira 4-(2,6-diflo-
4-metoxyphenyl)-1,3-dimetyl-1H-pyrazol-5-amin (ttrc 13 sin phdm ciia Buéc C) (3,88
g, 15,4 mmol) trong axetonitril (50 ml), va khudy hén hop ndy va lam lanh trong bé
nuéc d4 dong thdi cho timg giot ters-butyl nitrit (90% tinh khiét cdp d6 k¥ thuat, 3,54
ml, 26,9 mmol) vao trong thdi gian 5 phit. P& 4m tir tir hdn hop phan g ndy xubng
nhiét d6 mdi truong. Cho dung dich axit clohydric trong nudc (25 ml) vao, sau dé cho
etyl axetat (25 ml) vao, va loc hdn hop thu duge ndy qua tAm day 2cm chét trg loc dét
tao Celite®. Rtra tAm loc nay bing etyl axetat (50 ml), va céc pha dugc tach riéng. Pha
hitu co duge rira bing dung dich nudec HC1 1 N (25 ml) va nuée mubi (25 ml), 1am kho
bang MgSOy4, va cb dic. Phin con lai dugc tinh ché bang sic ky ¢ot qua 24 g silicagel
v6i rira giai bang gradient hexan/etyl axetat (9:1 dén 1:1) dé tao ra hop chét néu & dé

muc ndy dudi dang chét rin mau tréng (3,25 g).
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IH NMR 5 6,54 (m, 2H), 3,88 (s, 3H), 3,83 (s, 3H), 2,16 (s, 3H).

Buéc E: diéu ché 4-(2,6-diflo-4-metoxyphenyl)-1,3-dimetyl-
N-(2,4,6-triflophenyl)- 1 H-pyrazol-5-amin

Tron 5-bromo-4-(2,6-diflo-4-metoxyphenyl)-1,3-dimetyl-1H-pyrazol (tirc 13
san phém cua Budc D) (0,30 g, 0,94 mmol), paladi(Il) axetat (20 mg, 0,090 mmol),
4,5-bis(diphenylphosphino)-9,9-dimetylxanten (0,11 g, 0,19 mmol) va kali cacbonat
dang bot (2,6 g, 19 mmol) trong 1,4-dioxan khan (4 ml), va suc hon hop thu dugce nay
bing dong khi Ny duéi bé mit trong thoi gian 10 phut. Thém 2.4,6-trifloanilin (0,28 g,
1,9 mmol) vio 1am mét l4n, va gia nhiét hdn hop phan (g nay & nhiét d6 hoi luu dudi
khi quyén nito trong thoi gian 22 h. Lam ngudi hdn hgp phan tng nay, sau d6 loc qua
chét tro loc dt tao Celite®. Rira tAm loc nay béng etyl axetat (20 ml), va dich loc dugc
rira bang nude (10 ml) va nude mudi (10 ml), 1am khé bang MgS04, va cd dic dé lai
phan con lai ban rén. Tinh ché phén con lai bang séc ky cot qua 12 g silicagel véi rira
giai bang gradient hexan/etyl axetat (20:1 dén 1:3) dé tao ra hop chit néu & d muc

nay dudi dang chét ban rin (73 mg).

IH NMR (axeton-dg) & 6,84 (br s, 1H), 6,68 (m, 2H), 6,43 (m, 2H), 3,77 (s,

3H), 3,75 (s, 3H), 1,99 (s, 3H). MS: 384 amu (AP™).
Vi du téng hop 3

Diéu ché 4-[[4-(2-clo-4-flophenyl)-1 ,3-dimetyl-1H-pyrazol-5-yl]oxy]-
3,5-diflobenzonitril (Hop chét 13)

Budéce A: Piéu ché 4-[(1,3-dimetyl-1H-pyrazol-5-yl)oxy]-3,5-diflobenzonitril

Cho kali cacbonat (1,38 g, 10 mmol) vao dung dich chta 2.4-dihydro-
2,5-dimetyl-3H-pyrazol-3-on (0,70 g, 6,3 mmol) trong N,N-dimetylformamit (15 ml).
Cho 3,4,5-triflobenzonitril (0,94 g, 6,0 mmol) vao, va gia nhiét hdn hgp phan tmg nay
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& nhiét d6 75°C trong khi quyén nito trong thoi gian 16 h, sau d6 dé ngudi. Hon hop
phan g niy dugc phan b giita nude (60 ml) va etyl axetat (30 ml). Pha hitu co nay
dugc rira bang nudce (2 x 30 ml) va nuée mudi (30 ml), 1am khé bing MgSOy4, va cb

dic dé tao ra hop chat néu & dé muc nay dudi dang ddu thd mau vang (1,38 g).
IH NMR & 7,36 (m, 2H), 5,24 (s, 1H), 3,78 (s, 3H), 2,16 (s, 3H).

Buéce B: Piéu ché 3,5-diflo-4-[(4-iodo-1,3-dimetyl-1 H-pyrazol-
5-yl)oxy]benzonitril

Khudy dung dich chira 4-[(1,3-dimetyl-1H-pyrazol-5-yl)oxy]-3,5-
diflobenzonitril (tirc 13 san phim cta Budc A) (1,38 g, 5,5 mmol) trong axetonitril (20
ml) & nhiét d0 mdi truong, va thém N-iodosuxinimit (1,35 g, 6,0 mmol) vao lam mot
1an. Gia nhiét hdn hop phan tmg nay & nhiét do hdi luu trong thoi gian 2 h, 1am lanh,
va sau d6 rét vao nude (40 ml). Chiét hdn hop thu dugc niy bing etyl axetat (40 ml).
Rira pha hiru co bang nudc (20 ml) va dung dich NaHCO3 trong nudc bdo hoa (20
ml), 1am khé bing MgSOy4, va ¢b dic dudi ap suat giam dé tao ra hop chit néu ¢ dé

muc nay dudi dang chét rdn mau niu vang (2,1 g).

1H NMR (axeton-dg) 6 7,80 (m, 2H), 3,82 (s, 3H), 2,09 (s, 3H). MS: 376 amu

(APH).

Buéc C: Diéu ché 4-[[4-(2-clo-4-flophenyl)-1,3-dimetyl-1 H-pyrazol-5-yl]oxy]-
3,5-diflobenzonitril

Cho axit 2-clo-4-flobenzenboronic (theo cach khac dugc goi 1a axit B-(2-clo-
4-flophenyl)boronic) (0,93 g, 5,33 mmol), diclo (bis)triphenylphosphin paladi(II) (theo
cach khéac dugc goi 1a bis(triphenylphosphin)paladi(Il) diclorua) (93 mg, 0,13 mmol),
kali cacbonat (0,74 g, 5,33 mmol), va nu6e (4 ml) vao dung dich chtra 3,5-diflo-4-[(4-
iodo-1,3-dimetyl-1H-pyrazol-5-yl)oxy]benzonitril (tirc 14 san phdm cta Budc B) (1,0
g, 2,67 mmol) trong 1,4-dioxan (6 ml). Gia nhiét hdn hop thu dugc nay & nhiét do hoi
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Iru trong thdi gian 5 h, dé ngudi, va phén chia gifta nude (20 ml) va etyl axetat (20
ml). Lam kh6 16p hitu co trén MgSOy4 va c6 dic. Tinh ché phan con lai bing phuong
phap sic ky trén silicagel v6i gradient ctia hexan / etyl axetat dé thu duoc hop chét néu

& dé muc nay dudi dang chit rin mau tring nhat (110 mg).

TH NMR $7,00-7,09 (m, 3H), 6,97 (m, 1H), 6,86 (m, 1H), 3,85 (s, 3H), 2,02
(s, 3H).

Vi du tdng hop 4

Piéu ché 4-(2,4-diclophenyl)-N-(2,4-diflophenyl)-1,3-dimetyl-1H-pyrazol-5-amin
(Hop chét 17)

Budc A: Diéu ché a-axetyl-2,4-diclo-N-(2,4-diflophenyl)benzenthanethioamit

Cho 2,4-diflophenyl isothioxyanat (0,27 ml, 2,0 mmol) vio huyén phu duoc
khudy cua natri hydrua (60% trong diu khoang) (112 mg, 2,8 mmol) trong
tetrahydrofuran khan (4 ml) dugc 1am lanh trong bé nu6c da dudi khi nito. Cho tung
giot dung dich chtra 1-(2,4-diclophenyl)-2-propanon (570 mg, 2,8 mmol) trong
tetrahydrofuran (4 ml) vao trong thodi gian 5 phut. Khudy dung dich thu duge mau
vang & nhiét do 5-10 °C trong thoi gian 1 h. Cho cin than nuée (10 ml) vao, va chiét
hdn hop phan ting nay bang etyl axetat (10 ml). Pha nuéc duge axit hoa dén do pH 3
bang dung dich nuéc HCI 1 N, sau d6 duoc chiét bing etyl axetat (20 ml). Dich chiét
hitu co ndy dugc rira bang nude (10 ml) va nude mubi (10 ml), 1am khd bang MgSOgy,
va cb dic dé lai chét rin. Nghién chét rin v&i hexan / etyl axetat (2:1), dugc gom trén
hén hop niu thiy tinh, va 1am kho trong khong khi dé tao ra hop chét néu & d& muc
ndy dudi dang chét rin mau tring (240 mg). MS: 373 amu (AP™).

-73-



25558

Budc B: Didu ché  4-(2,4-diclophenyl)-N-(2,4-diflophenyl)-1,3-dimetyl-1H-

pyrazol-5-amin

Cho axit axetic (50 pl) va metylhydrazin (41 ul) vao huyén phu cé khudy cua
a-axetyl-2,4-diclo-N-(2,4-diflophenyl)benzenthanethioamit (238 mg, 0,64 mmol)
trong etanol (4 ml). Gia nhiét & nhiét do hdi luvu hdn hop phan ung nay trong thoi gian
2 h va dé ngudi. Sau d6, hdn hop phan tng nay duogc pha loang vdi etyl axetat (10 ml)
va rira bang NaOH 1 N trong nuéc (10 ml), nuée (10 ml) va nuée mudi (10 ml), 1am
kho bing MgSO0y, va ¢o dic dé lai phan con lai 12 chét rdn. Tinh ché phin con lai bang
sdc ky cot trén 5 g silicagel voi gradient hexan/etyl axetat (2:1 dén 1:1) dé tao ra hop

chét néu & d& muyc nay duéi dang chét rin (170 mg).

IH NMR & 7,43 (s, 1H), 7,19 (m, 1H), 7,07 (m, 1H), 6,78 (m, 1H), 6,62 (m,
1H), 6,37 (m, 1H), 5,22 (br s, 1H), 3,70 (s, 3H), 2,18 (s, 3H). MS: 368 amu (APH).

Vi du téng hop 5

Diéu ché 4-(2-clo-4-flophenyl)-a-(2,4-diflophenyl)-1,3-dimetyl-1 H-pyrazol-5-metanol
(Hop chét 122)

Hoa tan 5-bromo-4-(2-clo-4-flophenyl)-1,3-dimetyl-1H-pyrazol (tirc 13 san
phdm cta vi du téng hop 1, bude B) (0,25 g, 0,82 mmol) trong tetrahydrofuran khan
(12 ml), va 1am ngudi hdn hgp nay trong bé da kho/axeton dudi khi nito. Cho tung giot
dung dich n-butyllithi (2,0 M, 0,49 ml, 0,98 mmol) trong hexan vao trong thoi gian 5
phut. Sau 15 phut, cho tir tir timng giot dung dich chira 2,4-diflobenzaldehyt (0,09 ml,
0,82 mmol) trong tetrahydrofuran khan (3 ml) vao, lam cho dung dich c6 mau d6 sim
sang 1én thanh mau vang. Sau 45 phut, dép tit hdn hop phan Ging nay bang bing cich
thém dung dich NH4CI bdo hoa trong nudc (~20 ml) va 1am 4m dén nhiét do moi
truong. Chiét hdn hop bing etyl axetat, va rira pha hitu co bang dung dich NHyCl

trong nudc bao hoa (25 ml) va bang nude mudi, 1am kho bang NaySOy, va cd dic dé
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lai phan con lai nhét. Tinh ché phin con lai nay bang sic ky cot bing cach rta gidi
bang silicagel bang gradient etyl axetat trong hexan (7% dén 10%) dé tao ra hop chat

néu & dé muc nay du6i dang chit ban rin mau trang (109 mg).

1H NMR § 7,5 (m, 1H), 7,1 (m, 2H), 7,0 (m, 1H), 6,85 (m, 2H), 6,0 (br s, 1H),
5,9 (s, 1H), 3,8 (s, 3H), 2,1 (s, 3H). MS: 367 amu (AP™).

Vi du téng hop 6
Piéu ché 4-[[1,3-dimetyl-4-(2,4,6-triflophenyl)-1 H-pyrazol-5-yl]oxy]-

3,5-diflobenzonitril (Hop chét 8)

Budce A: diéu ché metyl 2,4,6-triflobenzenaxetat

Khudy dung dich chira axit 2,4,6-triflobenzenaxetic (5,00 g, 26,3 mmol) trong
metanol (25 ml) & nhiét d0 mdi truong, va cho timg giot thionyl clorua (6 ml, ~ 3
duong lugng) vao, 1am cho nhiét do ctia hdn hop phan tng nay dat dén 60°C. Lam
ngudi hon hop phan tng nay xudng nhiét d6 moéi truong va khudy trong thoi gian 3 h.
Cho nuéc (25 ml) vao dong thoi 1am mat bang nuée da. Chiét hdn hop nay bang etyl
axetat (2 x 100 ml). Pha hitu co hdn hop dugc rira 1an luot bing nuéc (2x), dung dich
natri bicacbonat trong nuéc bdo hoa va nudc mudi, va 1am khé bing MgSO4. Co dac

hop chét tao ra néu & dé muc dudi dang dau trong (5,38 g).
1H NMR § 6,68 (m, 2H), 3,72 (s, 3H), 3,66 (s, 2H).

Budc B: diéu ché metyl a-axetyl-2,4,6-triflobenzenaxetat

Cho timg giot dung dich metyl 2,4,6-triflobenzenaxetat (tirc 12 san phim cia
Bude A) (2,04 g, 10,0 mmol) dd duoc hoa tan trong tetrahydrofuran kho (10 ml) trong
thoi gian 30 phut vao dung dich lithi bis(trimetylsilyl)amit (1,0 M, 21,0 ml) trong
tetrahydrofuran mua dugc di dugc khudy trong khi quyén nito va dugc 1am lanh

xudng nhiét d6 bén trong —65°C. Khuay hdn hop phan tmg nay trong 30 phut nira, va
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sau d6 ddng thoi duy tri nhiét d6 —65°C, cho timg giot dung dich chira axetyl clorua
vira méi duge cat (0,80 ml, 11 mmol) trong tetrahydrofuran kho (3 ml) vao. P& 4m tir
tir hdn hop phan tmg niy xudng nhiét dd méi trudng, va sau d6 cho nudc (30 ml) vao.
Chiét hdn hop thu dugc bing etyl axetat (60 ml). Pha nuéc duge axit hoa bing axit
clohydric 1 N va chiét bang etyl axetat (60 ml). Chi c¢6 dich chiét trong etyl axetat ddu
tién dugc gitr lai, vi phan tich sic ky 16p mong cho thdy 1 dich chiét thit hai chia r&
ring cac tap chét c6 cuc ngoai san phim mong muén bd sung. Dich chiét trong etyl
axetat ddu tién duoc rira tiép 14n lugt bing axit clohydric 1 N, nuéc va nuée mudi, 1am

khd bing MgSOy, va cb dic dé tao ra hop chit néu & d& muc dudi dang diu trong

(1,86 g).

1H NMR § 6,69 (m, 2H), 3,7 (m, 1H va s, 3H), 1,87 (s, 3 H); su cong hudng

nhé & 13,2 ppm va 4,9 ppm biéu thi su ¢6 mat cua dang hd bién enol.

Buéce C: didu ché 1,3-dimetyl-4-(2,4,6-triflophenyl)- 1 H-pyrazol-5-ol

Cho metylhydrazin (0,665 ml, 12,5 mmol) vao dung dich chira metyl a-axetyl-
2,4,6-triflobenzenaxetat (tc 13 san phdm cia Budce B) (2,46 g, 10,0 mmol) trong
metanol (15 ml), va khudy hén hop nay & nhiét d6 moi truong trong thoi gian 3 ngay.
Cho dung dich axit xitric trong nudc (1 M, 10 ml) vao, va sau d6 cho nuéde (50 ml)
vao. Chiét hdn hop ndy bing etyl axetat (2 x 50 ml). Dich chiét trong etyl axetat hdn
hop duge rira 1an Iugt bing nude va nude mudi, lam kho bing MgSOy4, va cb dac dé
lai chit rin mau vang. Tao huyén phul chét rin nay trong thé tich nho etyl axetat (5
ml), tir tir cho thé tich trong duong hexan vao, va khudy huyén phi nay trong thoi gian
30 phat. Thanh phin chét rin nay dugc thu gom trén hdn hop nau thuy tinh, ria bang
phan nho etyl axetat/ hexan (1:1 va 1:2 thé tich), va dé kho trong khong khi dé tao ra
chét rin mau tring (1,02 g). Lam bay hoi of nuéc cai va xir Iy phan con lai thu duge
b%lng thé tich nho etyl axetat va hexan da dugc mé ta tao rathém 0,13 g chét rin chaa
hop chét néu & & muc (téng s 1,15 g). Phan tich chét ran két hop bang LC/MS cho
thdy 14 thanh phan cha yéu c6 khdi lugng 242 (AP+ va do véy 1a chit déng phan tach
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thé viing ctia hop chit néu & d& muc) va mot lugng nhé thanh phan, khi rira giai sau d6
bang sic ky 1éng dao pha ciing c6 khdi luong 242 (AP+). Ty 1€ 15 rang cta thanh phan
nay la 94:6.

1H NMR (axeton-dg) 6 6,95 (m, 2H), 3,52 (s, 3H), 1,98 (s, 3H); khong nhan

thdy c6 cong hudng 5-hydroxy trong dung mdi nay.

Buéc D: didu ché 4-[[1,3-dimetyl-4-(2,4,6-triflophenyl)-1 H-pyrazol-5-yl]oxy]-3,5-
diflobenzonitril

Lam ngudi dung dich chira 1,3-dimetyl-4-(2,4,6-triflophenyl)-1H-pyrazol-5-ol
(tirc 14 san phdm ciia budc C) (104 mg, 0,43 mmol) trong N,N-dimetylformamit khan
(2,5 ml) trong bé nudc d4 dudi khi nito, va cho natri hydrua (60% huyén phu trong dau
khoang, 20 mg, 0,46 mmol) vao lam mot lan. Sau 15 phut, cho 3,4,5-triflobenzonitril
(101 mg, 0,64 mmol) vao lam mot 1an. H3n hop phéan tmg niy duoc dé dat dén nhiét
d6 mdi trudng, va sau d6 hdn hop nay duge gia nhiét & nhiét o 40 °C trong thdi gian
2,5 h. Cho nuéc (~10 ml) vio, va chiét hdn hop nay bing etyl axetat (2 x ~10 ml).
Dich chiét trong etyl axetat hdn hop duoc rira lién tiép bang nudc (3 x 10 ml) va nude
mubi, 1am kho (MgSQy), va ¢b dic duéi ap suét giam. Tién hanh sic ky trén silicagel
(5 g), v6i rira giai bang hdn hop cia hexan—etyl axetat 2:1, tao ra san phim (51 mg)
chira hop chit néu & dé muc nay & dang hdn hop theo ty 1& 92:8 vé6i chit dong phan

vung cua no.

IH NMR & 7,1 (m, 2H), 6,5-6,6 (m, 2H), 3,85 (s, 3H), 2,05 (s, 3H). MS: 380
amu (AP+).

Vi du tdng hop 7
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Diéu ché 4-(2-bromo-4-flophenyl)-N-(2-clo-6-flophenyl)-1,3-dimetyl-1 H-pyrazol-5-
amin (Hop chét 240)

Budée A: Diéu ché 1-(2-bromo-4-flophenyl)-2-propanon

Tron dung dich natri metoxit trong metanol (25%, 34 ml, 157 mmol) véi
toluen (200 ml). Sau d6, metanol nay duoc cét di & nhiét 6 90 °C bang cach sir dung
dung cu biy Dean-Stark. Sau khi 1am ngudi dung dich nay xudng nhiét d6 0 °C, cho 2-
bromo-4-flobenzenaxetonitril (21,4 g, 100 mmol) da dugc hoa tan trong etyl axetat (40
ml) vao tlr phéu nho giot trong thoi gian 20 phut ddng thoi voi khudy co hoc. Vao thoi
diém nay, cho thém toluen (150 ml) vao dé tao thuan loi cho viéc khuéy chét két tua
mau hdng nhat c6 thé tich 16n. Rét hdn hgp phéan g nay vao nudc, va tach pha hiru
co ndy ra. Pha nudc dugc axit hoa va chiét bang etyl axetat. Pha etyl axetat dugc lam
khd va co dic dudi ap suat giam dé tao ra hop chét trung gian a-axetyl-2-bromo-4-flo-

benzenaxetonitril dudi dang dau tho.

Déiu thd nay duoc hoa tan trong axit sulfuric (60%, 170 ml) va dugc hdi luwu
trong thoi gian 6,5 h. Sau 6, chiét hdn hop phan trng nay bang hexan (2 x 100 ml), va
dich chiét trong hexan hén hop dugc rira bang nudc va nude mudi, 1am kho (MgSOyg)
va cd dic dudi 4p suat giam dé tao ra hop chéit néu & d& muc ndy duéi dang dau tho

méu vang (14,7 g), cht nay dugc sir dung trong budc C ma khong can tinh ché thém.

IH NMR & 7,33 (m, 1H), 7,18 (m, 1H), 7,01 (m, 1H), 3,85 (s, 2H), 2,23 (s,
3H). |

Budéce B: Diéu ché 1-clo-3-flo-2-isothiocyanatobenzen

Cho carbonothioic diclorua (thiophosgen) (5,1 g, 45 mmol) va DMF (0,27 ml)
vao dung dich chira 2-clo-6-flobenzenamin (5,0 g, 34 mmol) trong clobenzen (52 ml).
Hon hop phan tng ny dugc hdi Iuu trong thdi gian 2 h va sau d6 co dic dé lai hop
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chat néu & dé muc nay dudi dang diu mau nau (6,15 g), chit nay dugc sir dung trong

buéc C ma khong can tinh ché thém.
IH NMR & 7,18 (m, 2H), 7,07 (m, 1H).

Budce C: Piéu ché 4-(2-bromo-4-flophenyl)-N-(2-clo-6-flophenyl)-1,3-dimetyl-
1H-pyrazol-5-amin

Cho dung dich chtra 1-(2-bromo-4-flophenyl)-2-propanon (tirc 13 san phim
nay of budc A) (0,70 g, 3,0 mmol) trong THF (10 ml) vao dung dich chira kali tert-
butoxit (0,41 g, 3,3 mmol) trong THF (20 ml) & nhiét do 0 °C trong thoi gian 5 phut.
Khudy tiép tuc trong thoi gian 1 h va sau do giam nhiét do xudng —10 °C. Cho dung
dich chira 1-clo-3-flo-2-isothioxyanatobenzen (ttrc 14 sin pham cta budc B) (0,57 g,
3,0 mmol) trong THF (10 ml) vao trong thoi gian 6 phut, va tiép tuc khudy trong thoi
gian 15 phut. Cho iodometan (0,54 g, 3,8 mmol) vao, va bé 1am lanh duoc bo ra dé tao
ra hén hop phin tng chira hop chét trung gian a—axetyl-2-bromo-Nf(2-010-6-
flophenyl)-4-flobenzenthanethioamit. Sau 5 phit, cho nude (0,2 ml, 11 mmol), axit
axetic bang (0,53 ml, 9,1 mmol) va metylhydrazin (0,81 ml, 15 mmol) vao theo mot
cach ké tiép nhanh chéng, va gia nhiét hdn hop phan ng nay dén hdi Iru trong thoi
gian 6 h. Sau d6, c6 dic hdn hop phan tng thé nay dudi ap suét gidm va tinh ché bang
MPLC (0 dén 100% etyl axetat trong hexan duéi dang dung mdi rira giai) dé tao ra san
phim néu & tiéu @&, hop chit theo sang ché, dudi dang chit rin mau tring nhat (0,55

g).

IH NMR & 7,24 (m, 1H), 7,04 (m, 1H), 6,95 (m, 1H), 6,87 (m, 1H), 6,78 (m,
1H), 6,68 (m, 1H), 5,45 (d, 1H), 3,80 (s, 3H), 2,10 (s, 3H).

Theo céac quy trinh dugc mo ta trong ban md ta nay cung v6i cac phuong phap
da biét trong linh vuc k¥ thuat ndy, c6 thé diéu ché dwoc cac hop chét duoc boc 16
trong cic Béng sau day. Cac tir viét tit sau ddy duoc ding trong cac Bang sau day: Me

ding d chi metyl, MeO diing d& chi metoxy, EtO ding dé chi etoxy, va CN dung dé
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chi xyano. Do c6 tinh ddi xtmg, R1 ¢6 thé dugc thay bang R3, va R4 ¢6 thé duoc thay
bing RO, néu nhu cac dinh nghia R1, R3, R4 va R6 cho phép.

Bang 1

R41aF,R51aH, R61a H, va X 1a NH.

Rl R2 R3 Rl R2 R3
F H H F H F
F F H F F F
F CN F F MeO F
F EtO F F Cl H
F Cl Cl F H Cl
F Br H F H Br
F Cl F F Br F
F I H F F I

" F I F F CN H
F MeO H F EtO H

Cl H H Cl H Cl
Cl Cl H Cl Cl Cl
Cl CN Cl Cl MeO Cl
Cl EtO Cl Cl F H
Cl F F Cl F Cl
Cl Br H Cl H Br
Cl Br Br Cl Br Cl
Cl I H Cl CN H
Cl MeO H Cl EtO H

Br H H Br F H
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R1 R2 R3 R1 R2 R3
Br Cl H Br Br H
Br F F Br Br F
Br Cl F Br F Cl
Br Cl Cl Br F Br
Br CN Br Br MeO Br
Br EtO Br Br CN H
Br MeO H Br EtO H
Br I H H H
F H I F F
I Cl F I Cl Cl
Br H Cl Br H Br
I H F I H Cl
Me H H Me H F
Me F H Me F F
Me CN F Me MeO F
Me EtO F Me Cl H
Me Cl Cl Me H Cl
Me Br H Me H Br
Me Cl F Me Br F
Me I H Me F I
Me I F Me CN H
Me MeO H Me EtO H
Me H Me Me Cl Me

Sang ché con bao gbm céc Béng tir 2 dén 180, mdi bang déu ¢6 cAu tric gidng
nhu Bang 1 néu trén, chi khic 13 tiéu dé hang trong Bang 1 (tic1a “R4 14 F, RS 1a H,
RO 13 H, va X 1a NH.”) dugc thay bing tiéu d& hang twong tng nhu duoc thé hién sau
day. Vi dy, trong Bang 2 tiéu ¢ hang 1a “R41a F, RS 1a H, RO Ia F, va X 1a NH.”, va
R4, RS, va RO 1a nhu duge xac dinh trong Bang 1 néu trén. Do d6, d& muc ddu tién
trong Bang 2 cu thé boc 16 hop chat 4-(2,6-diflophenyl)-N-(2-flophenyl)-1,3-dimetyl-
1H-pyrazol-5-amin).
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Bang Tiéu dé hang Béng Tiéu dé hang
2 R4AF,RI1AH,RO1AF, va X 1aNH. 92 R41aCLRS1aF,ROIAH, vaX 1a 0.
3 R4BFRIIAH,RO1ACLvaX1aNH. 93 R4nacLR31aF,R01aCLvaX1a0.
4  R41aF,R°1aH, RO 1aBr,va X 1a NH. 94 R4IACLRPBLROIAH, vaX1ao.
5  R41AF,R51aBr,RO1aH,va X 1a NH. 95 R41aCLR31aEtO,R01aCl va X 12 O.
6 RA1AF,R51aBr,ROI1aF, va X 1aNH. 96 R41aCLRS1aEtO,RO1AH, va X 13 0.
7 RAaF,R1aCLRO1aCl va X 1aNH. 97  R41aCLR31aMeO,R01aCLvaX 12 0.
8 RABFRIIACLRO1AF,vaXlaNH. 98 R41aCLR31aMeO,RO 12 H, vaX 12 0.
9 RAIAF,R1aCLROIAH va X 1aNH. 99 R4ABr,RIIAH,ROIAH, vaX120.
10 R41aF,R51a-CN,RO1aF, va X 1a NH. 100 R41aBr,R31aBr,ROAH, vaX 12 0.
11 R41aF,R71a-CN,RO 1a H, va X 1a NH. 101 R41aBr,R31aBr,RO1aF,vaX1a 0.
12 R413F,R31aF,R0 1 H, va X 1a NH. 102 R41aBr,R31aCLRO1AH,vaX 12 0.
13 R41AF,RO1IAF,RO1aF, va X 1a NH. 103 R41aBr,R31aCLRO1AF,vaX 12 0.
14 R413F,RO1aF,RO1aT, va X 1a NH. 104 R413Br,R51aCLRO1aCL vaX 12 0.
IS5 RABF,ROBLROIAH, vaX1aNH. 105 R41aBr,R31aCN,R61aBr,vaX 12 0.
16 R41aF,R°1aL,RO1AF, va X 1a NH. 106 R41aBr,R91ACN,R61aH,vaX 12 0.
17 R41aF,R31AEtO,RO 1A F, va X 1a NH. 107 R41aBr,R31AF,RO1AF,vaX 12 0.
18 R41aF,RP12aEO,RO1aH, va X 1a NH. 108  R41aBr,R31aF,R01aH,vaX120.
19 R41aF,R31aMeO,ROAF,vaX1aNH. 109 R4BBrRIBAFERO1ACLvAXIAO.
20 R41aF,R°1aMeO,ROAH,vaX1aNH. 110 R413Br, R512F,R01aBr,vaX 12 0.
21 R41aCLR1aH RO1aH, va X 1a NH. 1 R4BBr,RSBALROIAH, vaX1aO0.
22 R41aCLR31aH, RO1aClL va X 1aNH. 112 R41aBr,R31aEtO, RO 1aBr, va X 12 O.
23 R41aCLR31aH, RO1aBr, va X 1aNH. 113 R413Br,RO1AEO,R01aH, va X 12 0.
24 R41aCLR%1aBr,RO1aH, va X 1a NH. 114 R4 13 Br,R3 1aMeO, RO 1a Br, va X 12 O.
25 R41aCL R’ 1aBr, RO 1a Br, va X 1a NH. 115 R41aBr,R31aMeO,RO1a H,va X 12 O.
26 R41aCLR31aBr,RO1aCl va X 1a NH. 116 R4pLRSBHE,ROIAH, vaX1ao.
27 R41aCLR31aCLRO1aH, va X 1a NH. 117 R4aLR51aCLROAF,vaX1ao.
28  R41acLR51aCLRO1aClLva X 1a NH. 118 R4l RSIACLRO1ACL vaX1aO.
29  R4aCLR31a-CN,ROIacLvaXlaNH. 119 R4BRLRI1F,RO1IAH,vaXI1ao.
300 R41aCLR1a-CN,ROIaH,vaX1aNH. 120 R4RILRS1F,ROIAF,vaX1ao.
31 R41aCLR31aF,RO1aF, va X 1aNH. 121 R41aF,R51aH,RO 12 H, va X 1a CHOH.
32 R41aCLRP1AF,RO1aH,va X 1aNH. 122 R41aF,R51aH,RO 1 F, va X la CHOH.
33 R41aCLR31aF,RO1aCl va X 1aNH. 123 R41aF,R51aH, RO 1a Cl, va X 1a CHOH.
34 R41aCLRIBALROIaH, vaXlaNH. 124 R41aF,R31aH, RO 12 Br, va X 1a CHOH.
3 RACLRIEO,RO1CLvaX1aNH. 125 R41aF,R51aBr,RO1aH, vaX la CHOH.
36 R41aCLRY1AEtO,R01aH,vaX1aNH. 126 R413F R51aBr,RO1aF, va X 1a CHOH.
37 R41aCLR31aMeO,RO1ACL vaX 12 127 R41aF,R51aCL RO 1a Cl, va X 1a CHOH.

NH.

33 R41aCLRO1aMeO,ROBH, vaX1aNH 128
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R41aBr, RS 1aH, RO 1a H, va X 1a NH.
R*1aBr, R 1aBr, RO 1a H, va X 1a NH.
R*1aBr,R31aBr,RO 14 F, va X 1a NH.
R41aBr,R1aCL RO 1a H, va X 1a NH.
R*1aBr,R71aCL RO 14 F, va X 1a NH.
R41aBr,R%1aClL RO 1a C1, va X 1a NH.

R4 1a Br, R5 1a-CN, R6 1a Br, va X 1a NH.
R41aBr,R51a-CN, RO 13 H, va X 1a NH.

R41aBr,R31aF, RO 1a F, va X 1a NH.
R*1aBr, RO 1aF, RO 1a H, va X 1a NH.
R41aBr,R51aF, R0 1a Cl, va X 1a NH.
R#1aBr, RS 1aF, R0 1a Br, va X 1a NH.
R*1aBr,RO1aL RO 1a H, va X 1a NH.

R%4 13 Br, RS 1a EtO, R0 14 Br, va X 1a NH.
R4 13 Br, RS 1a EtO, R6 1a H, va X 1a NH.

R412aBr,R91aMeO, R0 1a Br, va X 1
NH.

R#1a Br, R5 1aMeO, R6 1a H, va X 13 NH.

RAIALRS1AH, RO 1A H, va X 1a NH.
RYIAL RO 1ACLRO1AF, va X 1a NH.
RYIALRI1aCLRO1aCl va X 1aNH.
RYIALR1aF,RO1a H, va X 1a NH.
RYIALRI1IAF,RO14F, va X 1a NH.
RYAF,RSH,ROAH,vaX1a0.
RYIAF,RP1IAH,RO1AF,vaX 12 0.
R4LF,RSH,RO1aCLvaX1a0.
RYIAF,RO1aH, R0 1aBr,vaX 12 0.
R1aF,R51aBr,R61aH, vaX 12 O.
RY1AF, R°1aBr,RO1aF,vaX 12 0.
R41aF,R5lacLRO1acCLvaX1a0.
RYIAF,RP1IACLROAF,vaX1a 0.
RYIAF,RO1ACLROAH, vaX 12 0.
RAIAF, RO1ACN,ROaF,va X 1a 0.
RYIAF,ROIACN, RO 1AM, vaX 12 0.
RYIAF,RP1AF,RO1aH, vaX 12 0.
R41aF,R51aF,R01aF,vaX 1a 0.
RYIAF,RO1AF,RO1aL,vaX 1a 0.
RABFRIBLROBH vaX1ao0.
RYIAF,ROBLROIAF,vaX1a0.
RY1aF, ROIAEO,RO1AF, va X 1a 0.
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R*1aF,R51aCL RO 1a H, va X 1a CHOH.
R*1aF, RO 1aCN,RO 14 F, va X 1a CHOH.
R*1aF,R51aCN, RO 1a H, va X 1a CHOH.
R41aF,R51aF, RO 1a H, va X 1a CHOH.
R*1aF,RO1aF, ROIaF, va X 1a CHOH.
RA1aF,R51aF, RO1a 1, va X 13 CHOH.
RA1AF,R51a1, RO 1a H, va X 1a CHOH.
RA1aF,R51aL RO 14 F, va X 1a CHOH.
R41aF,R% 12 EtO, RO 4 F, va X 1a CHOH.
R*1aF,R51a FtO, RO 1a H, va X 13 CHOH.
R*1aF,R5 1a MeO, RO 12 F, va X 1a CHOH.
R*1aF,R5 14 MeO, RO 1a H, va X 13 CHOH.
R*1aCL RO 1aH, RO 1a H, va X 1a CHOH.
R*1aClL,R51aH, RO 1a C, va X 1a CHOH.
R#1a ClL, R 1a H, R0 1a Br, va X 1a CHOH.
R#1aCl, R51aBr, R0 1a H, va X 1a CHOH.

R41a Cl, R 1a Br, RO 12 Br, va X 12 CHOH.
R#1aClL, R 1aBr, RO 1a Cl, va X 1a CHOH.
R41aClL,R51aClL RO 1A H, va X 1a CHOH.
R*1aCl, R31aCl, RO 1a C1, va X 1a CHOH.
R#1aClL,R31aCN, RO 1a C1, va X 1a CHOH.
R#1aCL, R3 1aCN, RS 1a H, va X 1a CHOH.
R41aCL R 1aF,RO1a F, va X 1a CHOH.
R*1aCL R 1aF, R0 1a H, va X 1a CHOH.
R*1aCL R51aF, RO 1a Cl, va X 1a CHOH.
R*1aCL RS 1L RO 3 H, va X 1a CHOH.
R*1a C1, RS 1a EtO, RO 1a C1, va X 1a CHOH.
R#1a Cl, RS 1a EtO, RO 1a H, va X 1a CHOH.
R*1a C1, RS 1a MeO, RO 13 Cl, va X 13 CHOH.
R#1a C1, R3 1a MeO, RO 12 H, va X 1a CHOH.
R*1aBr, RO 1aH, RO 1a H, va X 1a CHOH.
R#1aBr,R51a Br, R0 1a H, va X 1a CHOH.
R*1aBr,R51aBr, RO I F, va X 1a CHOH.
R*1aBr,R1aCL RO 12 H, va X 1a CHOH.
R*1aBr,R31aCL, RO 12 F, va X 1a CHOH.
R#1aBr, R%1a CL, RO 12 C, va X 1a CHOH.
R*1a Br, RS 1a CN, RO 1a Br, va X 1a CHOH.
R*1aBr, R 1aCN, RO 1a H, va X 1a CHOH.
R*1aBr,R31aF, RO 1a F, va X 1a CHOH.
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78 RAIAF,RS1AEO,RO1aH,vaX1a 0. 168 R41aBr,RS1aF,R0 12 H, va X Ia CHOH.

79  R41aF,R31aMeO,RO1aF,vaX 12 0. 169 R41aBr,R51aF,R61a Cl, va X 1a CHOH.

80  R41aF,R51aMeO,RO1aH,vaX1a O. 170 R41aBr,R5 12 F, RO 1a Br, va X la CHOH.

81  R41aCLR31aH,R01AH,vaX1a0. 171 R41aBr,R5 121, R0 1a H, va X 1a CHOH.

82 R41ACLRS1aH,R01aClLvaX1a0. 172 R41a Br, R 12 B0, RS 1a Br, va X 1a CHOH.

8  R4IACLR31aH,RO1aBr,vaX1aO. 173 R41aBr,R5 12 EtO, RO 1a H, va X 12 CHOH.

8  R41aCLR31aBr,RO1aH,vaX1a 0. 174 R41aBr,R51aMeO, RO 1a Br, va X I
CHOH.

8  R41aCLR31aBr,R01aBr,vaX1a 0. 175 R#1aBr,R5 12 MeO, RO 12 H, va X 1a CHOH.

86  R41aCLR31aBr,RO1aCLvaAX 12 0. 176 R41a1,R51aH, RO 1a H, va X 1a CHOH.

87  R4A1ACLRS1aCLRO1AH,vaX1a 0. 177 RA1a1,R51a CL RO 12 F, va X 1a CHOH.

88 R41aCLRS1ACLROIACLvAX 12 0. 178 R41a1,R51a CL, RO 1a C1, va X 1a CHOH.

8  R41aCLR31aCN,RO1aCLvaAX 12 0. 179 R41a,RS1aF, RO 1a H, va X 1a CHOH.

90  R41aCLR51aCN,R61aH,vaX1a 0. 180 R41aL,RS1aF,RO1aF, va X 1a CHOH.

91  R41ACLRS1AF,ROAF,vaX120.
Ché phidm/tinh hitu ich

Hop chit dugc chon tir hop chét c6 cong thirc 1, N-oxit, va mudi cia no, hoic
hén hop (trc 1a ché phdm) chira hop chit nay véi it nhit mot hop chit diét ndm bd
sung nhu md ta trong phan Ban chét k§ thuit cua sang ché, thuong s& dugc ding dé
tao ra hoat chét diét nAm trong cac ché phém tiép theo, tirc 1a thudc trir nm, véi it nhét
mot thanh phﬁn nita dugc chon tir nhém gﬁ‘)m cac chét hoat dong bé mat, chét pha
lodng dang ran va chat pha lodng dang 16ng, déng vai trd 1a chit mang. Ché phdm hodc
c4c thanh phan cta ché phim dugc lya chon sao cho phtl hop véi tinh chét vat Iy cia
thanh phén hoat tinh, cach thirc dung va c4c yéu td moi truomg ching han nhu loai dt,
d6 4m va nhiét do.

Hon hop gdm hop phén (a) (trc 13 it nhit mot hop chit c6 cong thir 1, N-oxit,
hogc mudi ctia n6) véi hop phan (b) (vi du, duge chon tir (bl) dén (b46) va muéi cia
n6 nhu da néu trén) va/hoic mot hodc nhiéu hop chét hodc tdc nhan cé hoat tinh sinh
hoc khac (ttrc 13 cac thudc trir siu, cac thudc diét nAm khéc, cac thude diét giun tron,
cac thude diét ve bét, cac thudc diét c¢o va cAc tac nhan sinh hoc khac) c6 thé dugce ché

héa theo m¢t so cach, bao gom:

(i) hop phan (a), hop phin (b) vi/hoic mot hodc nhiéu hop chit hoic tac

nhén c6 hoat tinh sinh hoc khac c6 thé dugc ché hoa riéng ré va duge ding riéng ré
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hoic dugc ding dong thoi voi ty 16 khéi lugng thich hgp, vi du, dung dich hdn hop
trong thung; hoac

(ii) hop phin (a), hop phin (b) v&/hodic mét hodc nhiéu hop chét hoic tac
nhan c¢é hoat tinh sinh hoc khac ¢ thé dugc ché hoa cung nhau véi ty 18 khéi luong
thich hop.

Céc ché phim hitu dyng bao gdm ca cac hdn hop 10ng va ran.

Céc hdn hop 1éng bao gdm dung dich (bao gdm dang ¢b dic c6 thé nhil hoéa),
huyén pht, nhii trong (bao gdm vi nhii tuong va/hodc nhil twong-huyén phl) va cac
dang tuong tu tuy y co thé dugc lam dic thanh cac gel. Loai hdn hop 16ng chira nudc
n6i chung 13 dang c6 dic tan, dang co dic huyén pht, huyén phi vién nang, nhii tuong
co ddc, vi nhil twong va nhil twong-huyén phu. Loai hdn hop 16ng khong chira nude noéi
chung 13 dang cd dic c6 thé nhii héa, dang c6 ddc vi nhil héa, dang c¢d dic d& phén tan

va dang phan tan dang dau.

Loai hdn hop rin nobi chung 1a dang bt min dé ric kho, bot, hat, vién tron,
vién tron, vién hinh thoi, vién nén, dang mang bao (bao gdm céc 16p phii hat) va cac
dang tuong tu, c6 thé 13 dé phan tan trong nuéc (“thdm u6t”) hogc tan trong nuée. Céc
16p mang va cac 16p phu duge tao ra tir cac dung dich tao mang hosdc huyén phu d&
chay dic biét hitu ich dung dé xir 1y hat. Hoat chét c6 thé duoc bao (vi) nang va con
dugc tao thanh huyén phu hodc ché phém rén; theo cach khac, toan bo ché phém chira
hoat chét c6 thé duoc bao nang (hodc “dugc bao”). Viéc bao nang c6 thé phong trir
hozc 1am chdm qua trinh giai phong hoat chit. Hat c6 thé nhii hoa két hop dugc cac vu
diém cua ca ché phim dang 6 diic c6 thé nhii héa va ché phim dang hat kho. Cac hdn

hop dém ddc dugc sit dung chi yéu 1am chét trung gian ding dé pha ché tiép.

Déng luu ¥ 14 mot phuong 4n ché phim trong d6 hat ché phédm rin chira hop
chat c6 cong thic 1 (hoic N—oxit hodc mubi ciia chung) dugc tron véi hat ché phim
rin chtra hop phin (b). Cic hdn hop ndy c6 thé con duge tron véi hat chira cac chét
bao vé diing trong néng nghiép bd sung. Theo cach khac, hai hoic nhidu chét bao vé

dung trong noéng nghiép (vi du, hop chit hop phén (a) (Céng thic 1), hop chét hop
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phan (b), chét bao vé ding trong néng nghiép khong phai 1 hop phan (a) hoic (b)) ¢6
thé két hop vé6i nhau trong ché phdm rin gdm mot tap hop cac hat, sau d6 tp hop cac
hat ndy dugc tron v6i mot hodc nhiéu tap hop céc hat ché phim rin chira mot hoac
nhiéu chat bao vé ding trong nong nghiép bd sung. C6 thé tao ra hdn hop céc hat nay
theo phuong phép tao hdn hgp chung dugc boc 16 trong cong bd don PCT WO
94/24861 hogc tot hon nita néu 1a huéng din tao hdn hop hat ddng nhét néu trong
patent My 6,022,552.

Céac ché phdm phun thudng duge dua vao moi trrong thich hop trude khi
phun. C4c ché phdm 16ng va rén nhu vy dugc bao ché dé dugc pha lodng mot cach dé
dang trong moéi trudng phun, thuong 1a nude. Cac thé tich phun c6 thé nim trong
khoang tir mét t¢i mdt vai nghin lit cho in(f)t hecta, nhung thong thuong hon, nim
trong khoang tir mudi t6i vai tram lit cho mdt hecta. Cac ché phdm phun c6 thé duoc
tron sin trong thing véi nude hodc moi trudng thich hgp khac ding dé xir 1y 14 bing
cach phun 1én khéng trung hodc dua vao dit, hodc dua vao moi truong sinh trudng cia
thuc vat. Cac ché phim long va kho c6 thé dugc dinh luong truc tiép trong hé tudi
phun hogc dugc dinh lugng trong ranh khi gieo trong. Cac ché phim 16ng va rén co thé
dugc dua Ién thuc vat hat 1am chit xtr 1y hat trude khi gieo trong d& bao vé ré dang
phat trién va céc bd phan khac dudi mit dat cia thuc vét va/hodc tan 14 thdong qua qua

trinh hép thu ndi hép.

Céc ché phim s& thuong chira lugng hiru hiéu hoat chit, chét pha loang va
chat hoat dong bé mat trong khoang gin dung sau diy dé téng lwong 1 100 phén trim

trong lugng.
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Phén tram trong lugng
Hoat chit Chat pha Chit  hoat
loang dong bé mat
Hat, vién nén va bt phan tan trong 0,001-90 0-99,999 1-15
nudc va tan trong nudce

Huyén phi, nhii twong, dung dich 1-50 40-99 0-15
diu (k& ca chit c6 dic c6 thé nhii

hod)

Bot min 1-25 70-99 0-5
Hat va vién tron 0,001-99 5-99,999 0-15
Hdn hop dam dic 90-99 0-10 0-2

Chét pha loang ran bao gém, vi du, dit sét nhu bentonit, montmorillonit,
attapulgit va kaolanh, thach cao, xenluloza, titan dioxit, kém oxit, tinh bot, dextrin,
dudng (vi du lactoza, sucroza), silic oxit, bot bot talc, mica, dat tao silic, ure, canxi
cacbonat, natri cacbonat va bicarbonat, va natri sulfat. Chat pha lodng rin théng
thudng dugc mod td trong Watkins et al., Handbook of Insecticide Dust Diluents va

Carriers, 2nd Ed., Dorland Books, Caldwell, New Jersey.

Chat pha lodng 16ng bao gdm, vi du, nudec, N,N-dimetylalkanamit (vi du
N,N-dimetylformamit), limonen, dimetyl sulfoxit, N-alkylpyrolidon (vi du N-
metylpyrolidinon), etylen glycol, trietylen glycol, propylen glycol, dipropylen glycol,
polypropylen glycol, propylen cacbonat, butylen cacbonat, parafin (Vi du dau khoang
tring, parafin thong thudong, isoparafin), alkylbenzen, alkylnaphtalen, glyxerin,
glyxerol triaxetat, sorbitol, triacetin, cdc hydrocacbon thom, cac chét béo d3 dugc khir
gbc thom, alkylbenzen, alkylnaphtalen, cac keton nhu xyclohexanon, 2-heptanon,
isophoron va 4-hydroxy-4-metyl-2-pentanon, axetat nhu isoamyl axetat, hexyl axetat,
heptyl axetat, octyl axetat, nonyl axetat, tridexyl axetat va isobornyl axetat, cac este
khac nhu céc este lactat alkylat héa, cac este dibazo va y-butyrolacton, va cac ruou,
- chiing c6 thé 12 mach thing, mach nhanh, bdo hoa hoic khéng bdo hoa, nhu metanol,
etanol, n-propanol, rugu isopropylic, n-butanol, rugu isobutylic, n-hexanol, 2-

etylhexanol, n-octanol, decanol, rugu isodexylic, isooctadecanol., ruou xetylic, lauryl

-87-



25558

ruqu, ruou tridexylic, rugu oleylic, xyclohexanol, rugu tetrahydrofurfurylic, diaxeton
ruou va rugu benzyl. Chit pha lodng 16ng ciing bao gdm cac este glyxerol cia cac axit
béo bao hoa va khong bao hoa (thuong la
Cg—C22), nhu cic dau thuc vat tir hat va qua (vi du diu 6liu, thdu diu, hat lanh, ving,
ngil cbe (ngd), lac, huéng duong, hat nho, rum, hat bong, diu turong, hat cai déu, dira
va cQ), cac chit béo c6 nguc“m géc dong vat (vi du m& bo, md lgn, dau gan ca tuyét,
dau c4), va cac hdn hop cia chung. Chéit pha lodng 16ng ciing bao gbm céc axit béo
alkylat héa (vi du dugc metyl hoa, etyl hoa, butyl hoa) trong dé céc axit béo ¢ thé thu
dugc bang cach thiy phan cac este glyxerol tir cic ngudn thuc vét va dong vét, va co
thé dugc tinh ché bang chung cit. Chat pha loing 16ng thong thuong duge mo ta trong
Marsden, Solvents Guide, 2nd Ed., Interscience, New York, 1950.

Céc hdn hop rin va 16ng theo sang ché thudng bao gdm mot hodc nhidu chit
hoat dong bé mit. Khi bd sung vao chit long, chét hoat dong bé mit thuong bién dbi,
thudong 1am giam, sirc cing bé mit ciia chét 1ong. Tuy thudc vao ban chit cia cac
nhém wa nuéc va wa chat béo trong phan tir chit hoat ddng bé mat, c6 thé sir dung chét
hoat dong bé mit 1am cac chit thim udt, chét phén tan, chét nhii hoa hodc cac chét khi

bot.

Chét hoat dong bé mit c6 thé dugce phén loai duéi dang khong ion, anion hoédc
cation. Chat hoat dong bé mit khong ion hitu dung dbi véi cac hdn hop nay bao gbém,
nhung khong chi giéi han &: rugu alkoxylat nhu rugu alkoxylat trén co s& cac rugu tu
nhién va téng hop (c6 thé 13 mach nhanh hodc mach thing) va dugc diu ché tir cac
rugu va etylen oxit, propylen oxit, butylen oxit hosc hdn hop cia ’chﬁng; etoxylat
amin, alkanolamit va alkanolamit etoxylat hoa; triglyxerit alkoxylat héa nhu ddu tuong
etoxylat hoa, cac dau thau diu va hat cai dau; alkylphenol alkoxylat nhu octylphenol
etoxylat, nonylphenol etoxylat, dinonyl phenol etoxylat va dodexyl phenol etoxylat
(dugc diéu ché tir cac phenol va etylen oxit, propylen oxit, butylen oxit hozc hdn hop
cia ching); cac polyme khdi duoc diéu ché tir etylen oxit hodc propylen oxit va cac

polyme khoi nguge, trong d6 cac khoi & cuoi mach dugce diéu ché tir propylen oxit; cac
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axit béo etoxylat héa; cic este béo va cac diu etoxylat hoa; cic metyl este etoxylat
héa; tristyrylphenol etoxylat héa (bao gdm cac loai duoc diéu ché tir etylen oxit,
propylen oxit, butylen oxit hoic hén hop ctia ching); cac este axit béo, cac este
glyxerol, cac din xudt trén co s& lanolin, cc este polyetoxylat nhu cac este sorbitan
axit béo polyetoxy hod, cac este sorbitol axit béo polyetoxy hoa va cac este glyxerol
axit béo polyetoxy hoa; cac din xuit sorbitan khac nhu cac este sorbitan; chat hoat
dong bé mit polyme nhu cic copolyme ngiu nhién, cic copolyme khéi, nhua peg
alkyt (polyetylen glycol), cac polyme ghép hodc dang lugc va cac polyme hinh sao;
polyetylen glycol (peg); cac este polyetylen glycol axit béo; chit hoat dong bé mit trén
co s& silicon; va din xuat ctia dudng nhu cic este sucroza, alkyl polyglycosit va alkyl

polysacarit.

Chat hoat dong bé mit anion hitu dung bao gdm, nhung khong chi gi¢i han 6:
cac axit alkylaryl sulfonic va mudi cia chiing; rugu carboxylat hoa hodc etoxylat
alkylphenol; cac din xuét diphenyl sulfonat; lignin va céc din xult cua lignin nhu
lignosulfonat; c4c axit maleic hodc sucxinic hodc cdc anhydrit cia chiing; olefin
sulfonat; cac este phosphat nhu cic este phosphat cua alkoxylat rugu, cic este
phosphat cia alkylphenol alkoxylat va céc este phosphat cuia styryl phenol etoxylat;
chat hoat dong bé mit trén co s& protein; cac din xult sarcosin; styryl phenol ete
sulfat; sulfat va sulfonat cia cac diu va cac axit béo; sulfat va sulfonat ctia alkylphenol
etoxylat hda; sulfat ciia cac rugu; sulfat cia cac ruou etoxylat hoa; cic sulfonat cia
amin va cac amit nhu N,N-alkyltaurat; cac sulfonat ctia benzen, cumen, toluen, xylen,
va dodexyl va tridexylbenzen; cac sulfonat ctia naphtalen dugc ngung tu; cac sulfonat
clia naphtalen va alkyl naphtalen; cic sulfonat cia ddu moé dugc cit phan doan;
sulfosucxinamat; va sulfosucxinat va cic din xuét cia ching nhu cac mudi dialkyl

sulfosucxinat.

Chat hoat dong bé mit cation hitu dung bao gbm, nhung khong chi gi6i han &:
cic amit va cac amit etoxylat hoéa; cadc amin nhu N-alkyl propandiamin,

tripropylentriamin va dipropylentetramin, va cdc amin etoxylat hdéa, cic diamin
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etoxylat héa va cic amin propoxylat hoa (dugc diéu ché tir cac amin va etylen oxit,
propylen oxit, butylen oxit hosic hdn hop cuia ching); cac mudi amin nhu amin axetat
va cac mudi diamin; cdc mudi amoni bac bdn nhu mudi béac bdn, cac mudi bac bdn va
cac mudi dugce tao bac bdn hai 14n etoxylat héa; va amin oxit nhu alkyldimetylamin

oxit va bis-(2-hydroxyetyl)-alkylamin oxit.

Ciing hitu dung d6i v6i cac hdn hop nay 14 cac hén hop ciia chét hoat dong bé
mat khong ion va anion hogc hdn hop ciia chét hoat dong bé mit khong ion va cation.
Chét hoat déng bé mat khong ion, anion va cation va cac dang su dung dugc khuyén
ding ctia ching duwgc dé cdp trong nhidu 4n phdm di dugc cong bd bao gbm
McCutcheon’s Emulsifiers and Detergents, annual American and International
Editions, xudt ban McCutcheon’s Division, The Manufacturing Confectioner
Publishing Co.; Sisely and Wood, Encyclopedia of Surface Active Agents, Chemical
Publ. Co., Inc., New York, 1964; va A. S. Davidson and B. Milwidsky, Synthetic
Detergents, Seventh Edition, John Wiley and Sons, New York, 1987.

Hon hop theo sang ché c6 thé con chira ché phdm chét bd trg va cac chét phu
gia, da biét ddi vdi cac chuyén gia trong linh vuc 1am chét trg bao ché. Chit bd trg va
cac chit phu gia nhu viy c6 thé kiém soat dugc: do pH (cac chit dém), sy tao bot
trong qua trinh xtr Iy (cic chat chdng tao bot nhu polyorganosiloxan), su ling hoat
chét (chét tao huyén phu), d0 nhét (chét lam ddc tao sol-gel thudn nghich), sy phat
trién ciia vi khudn trong dung cu chira (cac chit khang khuén), sy dong dic cia san
phdm (céc chit chéng dong), mau séc (cac chat phén tan tao mauw/thuéc nhudm), su ria
troi (cac chét tao mang hodic cac chét dinh), sy bay hoi (cac chat 1am chim bay hoi), va
cac ché phdm khac twong tu. Cac chét tao mang bao gbm, vi du, polyvinyl axetat,
copolyme polyvinyl axetat, copolyme polyvinylpyrolidon-vinyl axetat, cac rugu
polyvinylic, copolyme rugu polyvinylic va cac sap. Vi du vé chét bd trg va cac chét
phu gia cho ché phdm bao gdm céac chit duoc liét ké trong McCutcheon’s Volume 2:

Functional Materials, cic an pham hang ndm cia thé gigi va bic My do
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McCutcheon’s Division, The Manufacturing Confectioner Publishing Co. c6ng bé; va
cdng bd don PCT WO 03/024222.

Hop chit c6 cong thirc 1 va cac hoat chit khac bAt ky thuong dugc két hop
trong cac hdn hop niy bing cach hoa tan hoat chit trong dung mdi hodc bing cich
nghién trong chét pha lodng 16ng hodc kho. Cac dung dich, bao gébm dang cb dic c6
thé nhii héa, c6 thé dugc didu ché don gian bing cach tron cac thanh phin ndy véi
nhau. Néu dung moi chira hdn hop 1éng duge du dinh dé sir dung 14m dang c6 dic ¢cé
thé nhii hoa 12 khong thé tron 13n v6i nude, thi chit nhii hoa thuong dugc bd sung dé
nhil héa dung moi chira hoat chét khi pha lodng véi nudec. Huyén phu diic chira hoat
chét, véi hat c¢6 dudong kinh t6i 2.000 pm cé thé duoc nghién uét bing cach st dung
cac thiét bi nghién dé thu dugc céc hat c6 duodng kinh trung binh dudi day 3 pm. Dung
dich nuéc huyén phu dic c6 thé duge tao thanh huyén phu dang c6 dic (vi du xem
U.S. 3,060,084) hodc dugc xir Iy tiép bang cach sdy phun dé tao ra hat phén tén trong
nuée. Cac ché phdm kho thuong cin t6i quy trinh nghién kho, quy trinh nay tao ra
dudng kinh hat trung binh nim trong khoang tir 2 t6i 10 pm. Bot min dé ric kho va
bot c6 thé dugc diéu ché bang cach tron va thudng 13 nghién nhu bing may nghién bta
hozc méy nghién dung ning lugng 16ng. C4c hat va vién tron c6 thé duge tao ra bang
cach phun hoat chét 1én cac chét mang dang hat da dugc tao ra truée hodc béng cac k¥
thuat két tu. Xem Browning, “Agglomeration”, Chemical Engineering, December 4,
1967, trang 147-48, Perry’s Chemical Engineer’s Handbook, 4th Ed., McGraw-Hill,
New York, 1963, c4c trang 8-57 va cac trang tiép theo, va WO 91/13546. Céc vién
tron ¢6 thé duge bao ché nhu duge mo ta trong U.S. 4,172,714. Cac hat phén tan trong
nudc va tan trong nudc co thé dugc diéu ché nhu dugc mo ta trong U.S. 4,144,050,
U.S. 3,920,442 va DE 3,246,493. Vién nén c6 thé dugc didu ché nhu dugc md ta trong
U.S. 5,180,587, U.S. 5,232,701 va U.S. 5,208,030. Céc 16p mang c6 thé dugc diéu ché
nhu duge md ta trong GB 2,095,558 va U.S. 3,299,566.

Dé biét thém thong tin vé& cac cach bao ché di duge dé cépp trong linh vuc k§

thudt nay, xem T. S. Woods, “The Formulator’s Toolbox — Product Forms for Modern
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Agriculture” trong Pesticide Chemistry and Bioscience, The Food—Environment
Challenge, T. Brooks va T. R. Roberts, Eds., Proceedings of the 9th International
Congress on Pesticide Chemistry, The Royal Society of Chemistry, Cambridge, 1999,
trang. 120-133. Ciing xem U.S. 3,235,361, Cot 6, cac dong tir 16 dén Cot 7, dong 19
va cac Vi du 10-41; U.S. 3,309,192, Cot 5, dong 43 dén Cot 7, dong 62 va Vidu 8, 12,
15, 39, 41, 52, 53, 58, 132, 138-140, 162-164, 166, 167 va 169-182; U.S. 2,891,855,
Cot 3, dong 66 dén Cot 5, dong 17 va Vi du 1-4; Klingman, Weed Control as a
Science, John Wiley va Sons, Inc., New York, 1961, trang 81-96; Hance et al., Weed
Control Handbook, 8th Ed., Blackwell Scientific Publications, Oxford, 1989; va
Developments in formulation technology, PJB Publications, Richmond, UK, 2000.

Trong cac vi du sau, tat ca phén tram déu tinh theo khéi lugng va tit ¢4 cac
ché phiam déu dugc diéu ché theo cach thong thuong. Céc sé hop chat dung d& chi cac
hop chét trong cac bang phu luc tir A. Khong can mé ta k§ hon, cac tac gia sang ché
cho rang ngudi ¢6 hidu biét trung binh trong linh vuc k¥ thuit ndy cé thé sir dung phin
md ta trén clia sang ché véi pham vi rong nhét. Do d6, cac vi du sau chi nhim muc
dich minh hoa sang ché va khong han ché phin md ta theo bat ky cach ndo. Phan trim

dugc tinh theo khdi lrgng chi khéc 12 ¢6 quy dinh khac.
Vidu A

Dich ¢b diac ndng do cao

Hop chét 47 49,3%
penthiopyrad 49,2%
gel khi silic dioxit 0,5%
silic dioxit min téng hop v6 dinh hinh 1,0%
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ViduB
Bot thdm ut |
Hop chit 81 43,0%
quinoxyfen _ 22,0%
dodexylphenol polyetylen glycol ete 2,0%
natri ligninsulfonat 4,0%
natri silicoaluminat 6,0%
montmorillonit (dugc nung khé) 23,0%
ViduC
Hat
Hop chét 136 7,5%
epoxiconazole 2,5%

hat atapulgit (chét it bay hoi,

0,71/0,30 mm; ray U.S.S. s6 25-50) 90,0%
ViduD

Vién ép dun

Hop chét 144 8,0%

spiroxamin 17,0%

natri sulfat khan 10,0%

canxi ligninsulfonat tho 5,0%

natri alkylnaphtalensulfonat 1,0%

canxi/magie bentonit 59,0%
ViduE _

Dich déc nhii héa duoc

Hop chit 161 » 5,0%

azoxystrobin 5,0%

polyoxyetylen sorbitol hexoleat 20,0%

“este metyl cua axit béo Cg—Cq 70,0%
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ViduF
Vi nhii tuong
Hop chat 195 3,3%
picoxystrobin 1,7%
copolyme polyvinylpyrolidon-vinyl axetat 30,0%
alkylpolyglycosit 30,0%
glyxeryl monooleat 15,0%
Nuébc 20,0%
Vidu G
Xt Iy hat gidng
Hop chit 238 4,00%
iprodione 16,00%
copolyme polyvinylpyrolidon-vinyl axetat 5,00%
sap montan axit 5,00%
canxi ligninsulfonat 1,00%
copolyme khdi polyoxyetylen/polyoxypropylen 1,00%
ruou stearylic (POE 20) 2,00%
polyorganosilan 0,20%
phém nhudém mau do 0,05%
nudc 65,75%
ViduH _
Dich déc nhii héa dugc
Hop chit 239 10,0%
polyoxyetylen sorbitol hexoleat 20,0%
este metyl cua axit béo C—Cq 70,0%

Céac ché phdm ching han nhu cac ché phim trong Béng ché phim thuong
dugc pha lodng véi nude dé tao ra ché phdm nude trude khi dung. Ché phdm nuéc dé

dung truc tiép 1én thuc vat hodc b phén ctia né (vi du, ché phim dung trong thung
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phun xit) thudng chira it nhit khoang 1 ppm hoic nhiéu hon (vi du, tir 1 ppm dén 100

ppm) hoat chat diét nAm theo sang ché.

Vi du vé cac hop chat diét nAm hop phén (b) bao gdm acibenzolar-S-metyl,
aldimorph, ametoctradin, amisulbrom, anilazine, azaconazole, azoxystrobin,
benalaxyl, benalaxyl-M, benodanil, benomyl, benthiavalicarb, benthiavalicarb-
isopropyl, bethoxazin, binapacryl, biphenyl, bitertanol, bixafen, blasticidin-S, boscalid,
bromuconazole, bupirimate, buthiobate, carboxin, carpropamid, captafol, captan,
carbendazim, chloroneb, chlorothalonil, chlozolinate, clotrimazole, cdc mudi df‘)ng
ching han nhu hén hop Bordeaux (triaxit ddng sulfat), ddng hydroxit va dong
oxyclorua, cyazofamid, cyflufenamid, cymoxanil, cyproconazole, cyprodinil,
dichlofluanid, diclocymet, diclomezine, dicloran, diethofencarb, difenoconazole,
diflumetorim,  dimethirimol, = dimethomorph,  dimoxystrobin,  diniconazole,
diniconazole-M, dinocap, dithianon, dodemorph, dodine, edifenphos, enestroburin,
epoxiconazole, etaconazole, ethaboxam, ethirimol, etridiazole, famoxadone,
fenamidone, fenarimol, fenbuconazole, fenfuram, fenhexamid, fenoxanil, fenpiclonil,
fenpropidin, fenpropimorph, fenpyrazamin, fentin axetat, fentin clorua, fentin
hydroxit, ferbam, ferimzone, fluazinam, fludioxonil, flumetover, flumorph,
fluopicolide (con dugc biét dén 13 picobenzamid), fluopyram, fluoroimide,
fluoxastrobin, fluquinconazole, flusilazole, flusulfamide, flutianil (2-[[2-flo-5-
(triflometyl)phenyl]thio]-2-[3-(2-metoxyphenyl)-2-thiazolidinyliden]axetonitril),
flutolanil, flutriafol, fluxapyroxad, folpet, fosetyl-nhom, fuberidazole, furalaxyl,
furametpyr, hexaconazole, hymexazol, guazatine, imazalil, imibenconazole,
iminoctadine, iodocarb, ipconazole, iprobenfos, iprodione, iprovalicarb,
isoprothiolane, isopyrazam, isotianil, kasugamycin, kresoxim-metyl, mancozeb,
mandipropamid, maneb, mepronil, meptyldinocap, metalaxyl, metalaxyl-M,
metconazole, methasulfocarb, metiram, metominostrobin, mepanipyrim, metrafenone,
myclobutanil, naftifine, neo-asozin (sit (II) metanarsonat), nuarimol, octhilinone,
ofurace, orysastrobin, oxadixyl, oxolinic axit, oxpoconazole, oxycarboxin,

oxytetracyclin, penconazole, pencycuron, penflufen, penthiopyrad, pefurazoate, axit
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phosphoro va mudi cta ching, phthalide, picoxystrobin, piperalin, polyoxin,
probenazole, prochloraz, procymidone, propamocarb, propamocarb-hydroclorua,
propiconazole, propineb, proquinazid, prothioconazole, pyraclostrobin,
pyrametostrobin, pyraoxystrobin, pyrazophos, pyribencarb, pyributicarb, pyrifenox,
pyrimethanil, pyriofenone, pyroquilon, pyrrolnitrin, quinconazole, quinomethionate,
quinoxyfen, quintozene, sedaxane, silthiofam, simeconazole, spiroxamin,
streptomycin, sulfur, tebuconazole, tebufloquin, tecloftalam, tecnazene, terbinafine,
tetraconazole, thiabendazole, thifluzamide, thiophanate, thiophanate-metyl, thiram,
tiadinil, tolclofos-metyl, tolylfluanid, triadimefon, triadimenol, triarimol, triazoxide,
tricyclazole, tridemorph, triflumizole, tricyclazolé, trifloxystrobin, triforine,
trimorphamide, triticonazole, uniconazole, validamycin, valifenalate (valiphenal),
vinclozolin,  zineb, ziram, zoxamide, N'-[4-[4-clo-3-(triflometyl)phenoxy]-
2,5-dimetylphenyl]-N-etyl-N-metylmetanimitamit, ~ 5-clo-6-(2,4,6-triflophenyl)-7-(4-
metylpiperidin-1-yl)[1,2,4]triazolo[ 1,5-a]pyrimidin (BAS600), N-[2-[4-[[3-(4-
clophenyl)-2-propyn-1-yl]Joxy]-3-metoxyphenyl]etyl]-3-metyl-2-[ (metylsulfonyl)-
amino |butanamit, N-[2-[4-[[3-(4-clophenyl)-2-propyn-1-yl]oxy]-3-metoxyphenyl]-
etyl]-3-metyl-2-[(etylsulfonyl)amino]butanamit, 2-butoxy-6-iodo-3-propyl-
4H-1-benzopyran-4-on, 3-[5-(4-clophenyl)-2,3-dimetyl-3-isoxazolidinyl]pyridin,
4-flophenyl N-[1-[[[1-(4-xyanophenyl)etyl]sulfonyl|metyl]propyl]carbamat,
N-[[(xyclopropylmetoxy)amino][6-(diflometoxy)-2,3-diflophenyl Jmetylen]-
benzenaxetamit, a-(metoxyimino)-N-metyl-2-[[[ 1-[3-(triflometyl)phenyl]etoxy]-
imino]metyl]benzenaxetamit, N'-[4-[4-clo-3-(triflometyl)phenoxy]-2,5-dimetyl-
phenyl]-N-etyl-N-metylmetanimitamit, N-(4-clo-2-nitrophenyl)-N-etyl-4-metylbenzen-
sulfonamit, 2-[[[[3-(2,6-diclophenyl)-1-metyl-2-propen-1-yliden]amino]oxy]metyl]-o.-
(metoxyimino)-N-metylbenzenaxetamit, 1-[(2-propenylthio)carbonyl]-2-(1-metyletyl)-
4-(2-metylphenyl)-5-amino-1H-pyrazol-3-on, etyl-6-octyl-[1,2,4]triazolo[1,5-
a]pyrimidin-7-ylamin, pentyl =~ N-[4-[[[[(1-metyl-1H-tetrazol-5-yl)phenylmetylen]-
amino]oxy]metyl]-2-thiazolyl]carbamat, pentyl N-[6-[[[[(1-metyl-1H-tetrazol-5-yl)-
phenylmetylen]aminoJoxy]metyl]-2-pyridinyl]carbamat,  2-[(3-bromo-6-quinolinyl)-
oxy]-N-(1,1-dimetyl-2-butyn-1-yl)-2-(metylthio)axetamit, 2-[(3-etynyl-6-quinolinyl)-
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oxy]-N-[1-(hydroxymetyl)-1-metyl-2-propyn-1-yl]-2-(metylthio)axetamit, N-(1,1-
dimetyl-2-butyn-1-yl)-2-[(3-etynyl-6-quinolinyl)oxy]-2-(metylthio)axetamit va .N'-[4-
[[3-[(4-clophenyl)metyl]-1,2,4-thiadiazol-5-yl]Joxy]-2,5-dimetylphenyl]-N-etyl-N-
metylmetanimitamit. dang luu y is the preceding list also excluding N'-[4-[[3-[(4-
clophenyl)metyl]-1,2,4-thiadiazol-5-yl]oxy]-2,5-dimetylphenyl]-N-etyl-N-
metylmetanimitamit. Of further note is the preceding list also excluding buthiobate,
etaconazole, quinconazole, triarimol, 2-[(3-bromo-6-quinolinyl)oxy]-N-(1,1-dimetyl-
2-butyn-1-yl)-2-(metylthio)axetamit,  2-[(3-etynyl-6-quinolinyl)oxy]-N-[1-(hydroxy-
metyl)-1-metyl-2-propyn- 1-yl]-2-(metylthio)axetamit va N-(1,1-dimetyl-2-butyn-1-
yl)-2-[(3-etynyl-6-quinolinyl)oxy]-2-(metylthio)axetamit. |

Dang Iuu ¥ 13 cc hop chét diét nAm trong hop phan (b) cua ché pham theo
sang ché 1a azoxystrobin, kresoxim-metyl, trifloxystrobin, pyraclostrobin,
pyrametostrobin, pyraoxystrobin, ‘picoxystrobin, dimoxystrobin,
metominostrobin/fenominostrobin,  carbendazim,  chlorothalonil,  quinoxyfen,
metrafenone, pyriofenone, cyflufenamid, fenpropidin, fenpropimorph, bromuconazole,
cyproconazole, difenoconazole, epoxiconazole, etaconazole, fenbuconazole,
flusilazole, fluxapyroxad, hexaconazole, ipconazole, metconazole, myclobutanil,
penconazole,  propiconazole, proquinazid, prothioconazole, tebuconazole,

triticonazole, famoxadone, prochloraz, penthiopyrad va boscalid (nicobifen).

Pugc uu tién phd bién hon d cho tac dung phong trir t&t hon céc bénh cho
thue vét do cac ndm gdy bénh cho thuc vt gdy ra (vi dy, mirc d6 ding thip hon hoic
phd céc sinh vat gdy bénh thuc vat rong hon dugc phong trir) hodc quén 1y tinh khang
thudc 13 hdn hop ctia hop chét co cong thirc 1, N-oxit, hogc mudi ctia chiing, v6i hop
chit diét ndm duoc chon tir nhém: azoxystrobin, kresoxim-metyl, trifloxystrobin,
pyraclostrobin, pyrametostrobin, pyraoxystrobin, picoxystrobin, dimoxystrobin,
metominostrobin/fenominostrobin, quinoxyfen, metrafenone, cyflufenamid,
fenpropidin, fenpropimorph, cyproconazole, difenoconazole, epoxiconazole,

etaconazole, flusilazole, metconazole, myclobutanil, propiconazole, proquinazid,
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prothioconazole, pyriofenone, tebuconazole, triticonazole, famoxadone va

penthiopyrad.

Trong cac ché phdm diét ndm theo sang ché, hop phan (a) (tuc 12 it nhit mot
hop chat dugc chon tir cac hop chét c6 cong thire 1, N-oxit, vé mubi ciia ching) va hop
phan (b) c6 mit véi mdt lugng hiru hidu diét ndm. Ty 1¢ khdi luong ctia hop phan (b)
(tirc 12 mot hozc nhidu hop chét diét nAm bd sung) v6i hop phan (a) thuong ndm trong
khoang tir 1:3000 dén 3000:1, va thong thudong hon ndm trong khoang tir 1:500 dén
500:1. Bang B1 li€t ké cac khoang ty 1¢ thong thudng, thong thudng hon va théng
thuong nhét lién quan dén hop chit diét nAm cu thé 1a hop phan (b). Cac Bang Al dén
A43 va C1 dén C43 dua ra vi du ty 18 khéi lugng cho céc két hop cu thé ciia cac hop
chit diét ndm. Pang luu ¥ 1a cac ché phdm trong d6 ty 18 khéi lugng cua hop phén (a)
s0 v6i hop phan (b) nim trong khoang tir 125:1 dén khoang 1:125. Vi nhidu hop chét
diét nAm thudc hop phin (b), cac ché phdm nay 13 dic biét hitu hiéu phong trir cac
bénh cho thuc vat do c4c nim géy bénh cho thuc vat gdy ra. Pugc quan tdm dic biét 12
c4c ché phdm trong d6 ty 18 khéi lugng ciia hop phan (a) so véi hop phan (b) nim
trong khoang tir 25:1 dén 1:25, hodc ndm trong khoang tir 5:1 dén 1:5. Ngudi c6 hiéu
biét trung binh trong linh vuc k¥ thuét nay c6 thé xac dinh mot cach dé dang thong qua
thir nghiém don gian ty 1¢ khdi lugng va muc dung cac hop chét diét nim can thiét dé
cho phd bao vé va phong trir ndm mong muén. S& chimng to dugc rang viée dua thém
cac hop chét diét nim bd sung trong hop phin (b) may c6 thé mé rong pham vi cac
bénh cho thyc vét duge phong trir ngoai pham vi dugc phong trir khi chi dung hop
phin (a).

Céc hon hop cu thé (s6 hop chat ding dé chi hop chét trong Bang phu luc A)
dugc dua ra trong cac Bang A1 dén A43. Trong Bang A1, mdi dong & phia dudi tiéu
dé cot “Hop phén (a)” va “Hop phan (b)” bdc 10 cu thé hdn hop gém Hop phén (a), 12
Hop chét 3, véi hop chét diét ndm Hop phén (b). Céc thong sb & phia dudi tiéu d& “Ty
16 minh hoa” dua ra ba ty 1& khdi Iugng cu thé cua Hop phan (b) so véi Hop phén (a)
cho hén hop duge boc 16. Vi du, dong dau tién ciia Bang Al boc 16 hdn hop gdm Hop
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chat 3 véi acibenzolar-S-metyl va liét ké ty 18 khéi lugng cia acibenzolar-S-metyl so
v6i Hop chit 313 1:1, 1:4 hodc 1:18.

Bang Al

Hop phan (a) Hop phan (b) Ty 1& minh hoa(*)
Hop chdt3  acibenzolar-S-metyl 1:1 1:4  1:18
Hop chat3  aldimorph 7.1 31 1:1
Hop chdt3  ametoctradin 3:1 1:1 1:3
Hop chit3  amisulbrom 1:1 1:22  1:6
Hop chat3  anilazine 22:1 81 41
Hop chat3  azaconazole 2:1 1.2 14
Hop chit3  azoxystrobin 331 1:1 13
Hop chit3  benalaxyl 1:1 1:22  1:6
Hop chdt3  benalaxyl-M 1:1 13 18
Hop chdt3  benodanil 41 21 12
Hop chdt3  benomyl 11:1 41 1:1
Hop chidt3  benthiavalicarb 1:1 14 1:12
Hop chét 3 benthiavalicarb-isopropyl 1:1 14 1:12
Hop chdt3  bethoxazin 15:1 51 2:1
Hop chit3  binapacryl 15:1 51 2:1
Hop chit3  biphenyl 15:1 51 2:1
Hop chat3  bitertanol 331 1112
Hop chit3  bixafen 21 1:1 13
Hop chidt3  blasticidin-S 1:4  1:12 1:30
Hop chdt3  Hdn hop Bordeaux (triaxit ddng sulfat) 45:1  15:1  5:1
Hop chdt3  boscalid 4:1 2.1 12
Hop chit3  bromuconazole 3:1 I:1 1.3
Hop chdt3  bupirimate 1:33  1:10 1:30
Hop chit3  captafol 15:1 5.1 2:1
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Hop phin (a) Hop phin (b) Ty 1& minh hoa(*)
Hop chit3  captan 15:1  5:1  2:1
Hop chit3  carbendazim 11:1 41 2:1
Hop chat3  carboxin 4:1 2:1 12
Hop chat3  carpropamid 3:1 I:1 1.3
Hop chdt3  chloroneb 100:1  35:1 14:1
Hop chdt3  chlorothalonil I5:1 51 2:1
Hop chdt3  chlozolinate 11:1 41 2:1
Hop chdt3  clotrimazole 3:1 I:1 13
Hop chdt3  dong hydroxit 45:1  15:1  5:1
Hop chdt3  ddng oxyclorua 45:1 15:1  5:1
Hop chdt3  cyazofamid 1:1 1:22  1:6
Hop chit3  cyflufenamid 1:2 1:6 1:24
Hop chit3  cymoxanil 1:1 12 15
Hop chit3  cyproconazole 1:1 1.2 1:6
Hop chit3  cyprodinil 41 2:1 12
Hop chdt3  dichlofluanid 15:1 51 2:1
Hop chat3  diclocymet 151 51 2:1
Hop chat3  diclomezine 3:1 1:1 13
Hop ch4t3  dicloran 15:1 51 2:1
Hop chit3  diethofencarb 71 21 12
Hop chdt3  difenoconazole 1:1 13 112
Hop chat3  diflumetorim 15:1 51 2:1
Hop chidt3  dimethirimol 1:3  1:8 1:30
Hop chdt3  dimethomorph 31 111 12
Hop chdt3  dimoxystrobin 21 111 14
Hop ch4t3  diniconazole I:1 1:3  1:8
Hop chdt3  diniconazole-M 1:1 13 1:12
Hop chdt3  dinocap 2:1 1:1  1:3
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Hop phin (a) Hop phén (b) Ty 1¢ minh hoa(*)
Hop chit3  dithianon 51 21 12
Hop chdt3  dodemorph 7:1 0 31 11
Hop chit3  dodine 10:1 41 2:1
Hop chit3  edifenphos 3:1 I:1 13
Hop chit3  enestroburin 2:1 I:1 14
Hop chdt3  epoxiconazole 1:1 1I:3 1.7
Hop chit3  etaconazole 1:1 1:3 1.7
Hop chit3  ethaboxam 2:1 1:1 13

"Hop chat3  ethirimol 7:1 0 31 11
Hop chat3  etridiazole 71 21 12
Hop chit3  famoxadone 2:1 I:1 14
Hop chét3  fenamidone 2:1  1:1 14
Hop chit3  fenarimol 12 1.7 124
Hop chdt3  fenbuconazole 1:1 1:3  1:10
Hop chit3  fenfuram 4:1 11 12
Hop chit3  fenhexamid 10:1 41 2:1
Hop chit3  fenoxanil 15:1 41 1:1
Hop chat3  fenpiclonil 15:1  5:1  2:1
Hop chit3  fenpropidin 7:1 2:1  1:1
Hop chdt3  fenpropimorph 7:1 2:1  1:1
Hop chit3  fenpyrazamin 3:1 I:1 1:3
Hop chdt3  mubi fentin ching han nhu fentin axetat, fentin 3:1 I:1 13

clorua hodc fentin hydroxit
Hop chit3  ferbam 30:1  10:1 41
Hop chit3  ferimzone 7:1 2:1  1:2
Hop chit3  fluazinam 3:1 1:1 12
Hop chit3  fludioxonil 2:1 1:1 14
Hop chit3  flumetover 3:1 1:1  1:2
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Hop phan (a) Hop phén (b) Ty 1¢ minh hoa(*)
Hop chit3  flumorph 31 111 13
Hop chit3  fluopicolide 1:1 12 16
Hop chit3  fluopyram 331 111 13
Hop chat3  fluoroimide 37:1 141 5:1
Hop chat3  fluoxastrobin 1:1 1:22  1:6
Hop chat3  fluquinconazole 1:1 122 14
Hop chat3  flusilazole 3:1  1:1 13
Hop chit3  flusulfamide 15:1 51 2:1
Hop chit3  flutianil 1:1 12 16
Hop chat3  flutolanil 41 11 12
Hop chit3  flutriafol 1:1 12 14
Hop chit3  fluxapyroxad 2:1 I:1 13
Hop chidt3  folpet 15:1 51 21
Hop chit3  fosetyl-nhém 30:1  12:1 5:1
Hop chit3  fuberidazole 11:1 41 2:1
Hop chit3  furalaxyl 1:1 12 16
Hop chdt3  furametpyr 15:1 51 2:1
Hop chdt3  guazatine 15:11 51 2:1
Hop chdt3  hexaconazole 1:1 1:22 15
Hop chit3  hymexazol 75:1 251 9:1
Hop chit3  imazalil 1:1 12 15
Hop chdt3  imibenconazole 1:1 1.2 1:5
Hop chdt3  iminoctadine 15:1 41 1:1
Hop chit3  iodocarb 15:1 51 2:1
Hop chdt3  ipconazole I:1 1.2 1:5
Hop chidt3  iprobenfos 15:1 51 21
Hop chidt3  iprodione 151 51 2:1
Hop chit3  iprovalicarb 2:1 I:1 1:3
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Hop phan (a) Hop phan (b) Ty 1¢ minh hoa(*)
Hop chat3  isoprothiolane 45:1  15:1 5:1
Hop chit3  isopyrazam 2:1 I:1 13
Hop chdt3  isotianil 21 1:1 13
Hop chdt3  kasugamycin 1:2 1:7 1:24
Hop chdt3  kresoxim-metyl 2:1 1:1 14
Hop chdt3  mancozeb 22:1  7:1 31
Hop chit3  mandipropamid 2:1 I:1 14
Hop chit3  maneb 221 7:1 3:1
Hop chdt3  mepanipyrim - 6:1 21 1:1
Hop chat3  mepronil 1:1 12 16
Hop chit 3 meptyldinocap 2:1 I:1 13
Hop chit3  metalaxyl 1:1 122 1:6
Hop chit3  metalaxyl-M 1:1 14 1:12
Hop chdt3  metconazole 1:1 1:22 16
Hop chat3  methasulfocarb 15:1 51 2:1
Hop chit3  metiram 15:1 51 21
Hop chit3  metominostrobin 3:1 I:1 1:3
Hop chit3  metrafenone 2:1 1:1 14
Hop chdt3  myclobutanil 1:1 1:3 18
Hop chdt3  naftifine 15:1 51 2:1
Hop chdt3  neo-asozin (st (III) metanarsonat) 15:1  5:1  2:1
Hop ch4t3  nuarimol 331 1:1 13
Hop chét3  octhilinone 15:1 41 1:1
Hop chit3  ofurace I:1 1:22  1:6
Hop ch4t3  orysastrobin 331 11 13
Hop chdt3  oxadixyl 1:1 1:2 | 1:6
Hop chdt3  Axit oxolinic 7.1 2:1 12
Hop chit3  oxpoconazole 1:1 12 15
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Hop phan (a) Hop phan (b) Ty 18 minh hoa(*)
Hop chat3  oxycarboxin 4:1 ;1 1:2
Hop chdt3  oxytetracyclin 3:1 1:1 13
Hop chdt3  pefurazoate 15:1  5:1  2:1
Hop chdt3  penconazole 1:2 1:6 1:15
Hop chdt3  pencycuron 11:1  4:1  2:1
Hop chit3  penflufen 2:1 1:1 13
Hop chdt3  penthiopyrad 2:1 I:1  1:3
Hop chit3  phospho axit hogic mudi cua chung 15:1  6:1  2:1
Hop chdt3  phthalide 15:1  6:1  2:1
Hop chdt3  picoxystrobin 1:1 1:22 15
Hop chdt3  piperalin 3:1 I:1  1:3
Hop chat3  polyoxin 3:1 1:1 13
Hop chdt3  probenazole 3:1 I:1 13
Hop chdt3  prochloraz 7:1 2:1 12
Hop chdt3  procymidone 11:1  4:1  2:1
Hop chit3  propamocarb hoic propamocarbhydroclorua 10:1  4:1  2:1
Hop chdt3  propiconazole 1:1 1:22 1.5
Hop chdt3  propineb 11:1 41 2:1
Hop chdt3  proquinazid 1:1 1:3 1:12
Hop chit3  prothiocarb 3:1 I:1 13
Hop chét3  prothioconazole 1:1 I:22 15
Hop chit3  pyraclostrobin 2:1 I:1 14
Hop chit3  pyrametostrobin 2:1 I:1 14
Hop chit3  pyraoxystrobin 2:1 I:1 14
Hop chét 3 pyrazophos 15:1 41 1:1
Hop chdt3  pyribencarb 4:1 I:1 12
Hop chit3  pyributicarb 15:1 41 1:1
Hop chit3  pyrifenox 3:1 I:1 13
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Hop phén (a) Hop phén (b) Ty 1é minh hoa(*)
Hop chat3  pyrimethanil 3:1 11 12
Hop chdt3  pyriofenone 2:1 I:1 14
Hop chdt3  pyroquilon 3:1 I:1  1:3
Hop chit3  pyrrolnitrin 151 51 2:1
Hop chdt3  quinconazole I1:1 12 14
Hop chdt3  quinomethionate 15:1 51 21
Hop chdt3  quinoxyfen I:1 122 1:6
Hop chit3  quintozene 15:1 51 2:1
Hop chit 3 sﬂﬂﬁoﬁnn 2:1 1:1 14
Hop chdt3  simeconazole 1:1 | 1:22  1:5
Hop chdt3  spiroxamin 5:1 2:1 12
Hop chdt3  streptomycin 3:1 I:1 13
Hop chdt3  sulfur 75:1 251 9:1
Hop chdt3  tebuconazole 1:1 1:22 15
Hop chidt3  tebufloquin 3:1 11113
Hop chdt3  tecloftalam 15:1 51 2:1
Hop chit3  tecnazene 15:1 51 2:1
Hop chit3  terbinafine 15:1 51 2:1
Hop chidt3  tetraconazole I:1 12 15
Hop chat3  thiabendazole 11:1 41 2:1
Hop chét3  thifluzamide 3:1  1:1 13
Hop chidt3  thiophanate 11:1 41 2:1
Hop chét3  thiophanate-metyl 11:1 41 2:1
Hop chdt3  thiram 37:1 141 5:1
Hop chdt3  tiadinil 21 1:1 13
Hop chét3  tolclofos-metyl 37:1 141 5:1
Hop chidt3  tolylfluanid 15:1 51 2:1
Hop chét3  triadimefon 1:1 12 15
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Hop phan (a) Hop phén (b) Ty 1& minh hoa(*)
Hop chat3  triadimenol 1:1 12 15
Hop chit3  triarimol 122 17 124
Hop chit3  triazoxide 15:1 51 2:1
Hop chdt3  tricyclazole 3:1 I:1 13
Hop chdt3  tridemorph 71 21 111
Hop chdt3  trifloxystrobin 2:1 1:1 14
Hop chit3  triflumizole 3:1  1:1 13
Hop chét3  triforine 331 1:1 13
Hop chdt3  trimorphamide 71 21 12
Hop chdt3 triticonazole 1:1 12 15
Hop chdt3  uniconazole 1:1 122 15
Hop chit3  validamycin 3:1 I:1 13
Hop chit3  valifenalate 2:1 I:1 14
Hop chit3  vinclozolin 15:1 61  2:1
Hop chit3  zineb 37:1 141 5:1
Hop chit3  ziram 37:1 141 5:1
Hop chit3  zoxamide 2:1 I:1 14
Hop chét 3 5-clo-6-(2,4,6-triflophenyl)-7-(4-metylpipe-ridin- 1:1 122 16

1-yD)[1,2,4]triazolo[ 1,5-a]pyrimidin
Hop chét 3 N-[2-[4-[[3-(4-clophenyl)-2-propyn-1-yl]oxy]-3- 2:1 I:1 14
metoxyphenyl]etyl]-3-metyl-2-
[(metylsulfonyl)amino]butanamit
Hop chét 3 N-[2-[4-[[3-(4-clophenyl)-2-propyn-1-yl]oxy]-3- 2:1 I:1 14
metoxyphenyl]etyl]-3-metyl-2-
[(etylsulfonyl)amino]butanamit
Hop chét 3 2-butoxy-6-iodo-3-propyl-4H-1-benzopyran-4-on 1:1 I3 1:12
Hop chit 3 3-[5-(4-clophenyl)-2,3-dimetyl-3-isoxazolidinyl]-  3:1 I:1 13

pyridin
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Hop phin (a) Hop phin (b) Ty 1& minh hoa(*)

Hop chat3  N-[4-[[3-[(4-clophenyl)metyl]-1,2,4-thiadiazol-5-  3:1 I:1 13
ylloxy]-2,5-dimetylphenyl]-N-etyl-N-
metylmetanimitamit

Hop chat3  4-flophenyl N-[1-[[[1-(4- 21 11 14
xyanophenyl)etyl]sulfonyl|metyl]propyl]carbamat

Hop chat3  N-[[(xyclopropylmetoxy)amino][6-(diflometoxy)-  1:2 1:7 1:24
2,3-diflophenylmetylen]benzenaxetamit

Hop chit 3 a-[metoxyimino]-N-metyl-2-[[[1-[3-(triflomety)- ~ 3:1 ~ 1:1  1:3
phenyl]etoxy]imino]metyl]benzenaxetamit

Hop chit 3 N'-[4-[4-clo-3-(triflometyl)phenoxy]-2,5-dimetyl-  3:1 .1 13
phenyl]-N-etyl-N-metylmetanimitamit

Hop chit3  N-(4-clo-2-nitrophenyl)-N-etyl-4-metylbenzen- 3:1 I:1 13
sulfonamit

Hop chét 3 2-[[[3-(2,6-diclophenyl)-1-metyl-2-propen-1- 3:1 I:1 13
yliden]amino]oxy]|metyl]-a-(metoxyimino)-/N-
metylbenzenaxetamit

Hop chdt3  pentyl N-[4-[[[[(1-metyl-1H-tetrazol-5-yl)phenyl- 3:1 I:1 13

| metylen]amino]oxy]metyl]-2-thiazolyl]carbamat

Hop chit3  pentyl N-[6-[[[[(1-metyl-1H-tetrazol-5-yl)phenyl- 3:1 I.1 13
metylen]amino]oxy]metyl]-2-pyridinyl]carbamat

Hop chit3  2-[(3-bromo-6-quinolinyl)oxy]-N-(1,1-dimetyl-2- 2:1 1:1 14
butyn-1-yl)-2-(metylthio)axetamit

Hop chat3  2-[(3-etynyl-6-quinolinyl)oxy]-N-[1- 2:1 1:1 14
(hydroxymetyl)-1-metyl-2-propyn-1-yl]-2-
(metylthio)axetamit

Hop chét 3 N-(1,1-dimetyl-2-butyn-1-yl)-2-[(3-etynyl-6- 2:1 I:1 14

(*) Ty 1é ctia Hop phan (b) so v6i Hop phén (a) theo trong lugng.

quinolinyl)oxy]-2-(metylthio)axetamit
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Mbi Bang tir A2 dén A43 duoc céu truc giébng nhu Bang Al néu trén chi khéc
1a théng sb & phia dudi tiéu dé cot “Hop phin (a)” duoc thay bing thong sb cot Hop
phén (a) twong tng duoc thé hién sau day. Do d6, vi dy, trong Bang A2 tit ca thong s
& phia dudi tiéu dé cot “Hop phén (a)” déu néu “Hop chét 77, va dong diu tién & dudi
tiéu dé cot trong Bang A2 boc 10 cu thé hdn hop ctia Hop chat 7 véi acibenzolar-S-
metyl. Cac Bang tir A3 dén A43 dugce ciu tric tuong tu.

Sobang  Thongsd cothop phdn (a) | Sébang  Théng sb cot hop phin (a)
A2 Hop chét 7 A23 Hop chit 252
A3 Hop chit 8 A24 Hop chét 253
A4 Hop chét 13 A25 Hop chit 254
A5 Hop chit 17 A26 Hop chit 257
A6 Hop chit 40 A27 Hop chét 258
A7 Hop chit 47 A28 Hop chat 259
A8 Hop chét 81 A29 Hop chit 260
A9 Hop chét 82 A30 Hop chit 261

Al10 Hop chit 122 A3l Hop chét 262
All Hop chét 136 A32 Hop chit 263
Al2 Hop chét 143 . A33 Hop chit 264
Al3 Hop chit 144 A34 Hop chét 265
Al4 Hop chat 161 A35 Hop chét 266
Al5 Hop chét 195 A36 Hop chit 267
Al6 Hop chét 238 A37 Hop chat 268
Al7 Hop chat 239 A38 Hop chét 269
AlS Hop chit 240 A39 Hop chét 270
A19 Hop chét 241 A40 Hop chit 271
A20 Hop chat 244 A4l Hop chét 273
A21 Hop chat 245 A42 Hop chét 275
A22 Hop chét 247 A43 Hop chét 276
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Bang B1 liét ké céc két hop cu thé ctia hop chit Hop phdn (b) v6i hop chét
Hop phan (a) c¢6 tinh chit minh hoa hén hop, ché pham va phuong phép theo sang ché.
Cot dau tién ctia Bang B1 liét ké hop chat Hop phan (b) cu thé (vi dy, “acibenzolar-S-
metyl” trong dong dau tién). Cac cot thir hai, thir ba va thtr tu cia Bang B1 liét ké
khoang ty 1€ khéi lugng & murc ma tai d6 hop chit Hop phén (b) thudong dugc phun
cho cay trdng trén canh ddng so véi Hop phin (a) (vi du, “2:1 dén 1:180” cta
acibenzolar-S-metyl so véi Hop phan (a) theo trong luong). Do d6, vi du, dong dau
tién ctia Bang B1 boc 16 cu thé ring két hop cia acibenzolar-S-metyl v&i Hop phén (a)
thuong dugc phun véi ty 1 khdi hrgng nim trong khoang tir 2:1 dén 1:180. Cac dong
con lai cua Bang B1 dugc cAu tric turong tu. Dugc quan tdm dic biét 1a ché phéfn chtra
hén hop gdm bat ky mot trong s cac hop chit dugc liét ké trong phuong an 45 1am
Hop phin (a) v6i hop chét dugc liét ké trong cot Hop phan (b) ciia Bang Bl theo ty 16
khéi luong duoc boc 16 trong Bang B1. Do d6, Bang B1 b sung cic ty 18 cu thé dugc

bdc 16 trong cac Bang tir A1 dén A43 bing khoang ty 18 cho c4c két hop nay.

Bang Bl

Hop phan (b) Ty 1€ khoi Ty 1€ khoi Ty 1€ khoi
luong thong lugng thong luong thong
thudong thudng hon thuong nhit
acibenzolar-S-metyl 2:1 dén 1:180 1:1 dén 1:60 1:1 &n 1:18
aldimorph 30:1 dén 1:3 10:1 dén 1:1 7:1 dén 1:1
ametoctradin 9:1 ¢én 1:18 3:1 dén 1:6 3:1dén 1:3
amisulbrom 6:1 dén 1:18 2:1 dén 1:6 1:1 &n1:6
anilazine 90:1 dén 2:1 30:1 dén 4:1 22:1 dén 4:1
azaconazole 7:1 dén 1:18 2:1dén 1:6 2:1 dén 1:4
azoxystrobin 9:1 dén 1:12 3:1dén 1:4 3:1 dén 1:3
benalaxyl 4:1 dén 1:18 1:1dén 1:6 1:1 dén 1:6
benalaxyl-M 4:1 dén 1:36 1:1dén 1:12 1:1 dn1:8
benodanil 18:1 dén 1:6 6:1 &n 1:2 4:1 dén 1:2
benomyl 45:1 dén 1:4 15:1 &n 1:1 11:1 &n 1:1
benthiavalicarb hoic 2:1 dn 1:36 1:1 &n 1:12 1:1dén 1:12
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Hop phan (b) Ty 1¢ khéi Ty 18 khdi Ty 18 khéi
op
lugng thong lugng thong luong thong
thuong thuong hon thuong nhit

benthiavalicarb-isopropyl

bethoxazin 150:1dén 1:36 | 50:1dén1:12 | 15:1 &n2:1
binapacryl 150:1 &n 1:36 | 50:1dén1:12 | 15:1 dn2:1
biphenyl 150:1 &n 1:36 | 50:1dén1:12 | 15:1 dn2:1
bitertanol 15:1 &n 1:5 5:1 dn 1:2 3:1dn1:2
bixafen 12:1 &n 1:9 4:1 &én 13 2:1dn 1:3
blasticidin-S 3:1 dén 1:90 1:1dén1:30 | 1:4 dn1:30
boscalid 18:1 dén 1:6 6:1 dén 1:2 4:1dén 122
bromuconazole 15:1 &n 1:9 5:1dn1:3 3:1 dén 1:3
bupirimate 3:1 &n 1:90 1:1dén1:30 | 1:3 dén 1:30
captafol 90:1 dén 1:4 30:1 #n 1:2 15:1 dén 2:1
captan 90:1 dén 1:4 30:1 dén 1:2 15:1 dén 2:1
carbendazim 45:1 d&én 1:4 15:1dén1:2 11:1 &én 2:1
carboxin 18:1 &n 1:6 6:1 &n 1:2 4:1 dén 1:2
carpropamid 15:1 &n 1:9 5:1dén 1:3 3:1dén 1:3
chloroneb 300:1dén2:1 | 100:1 dén 4:1 10(;1. ldén
chlorothalonil 90:1 dén 1:4 30:1 dén 1:2 15:1 ¢én 2:1
chlozolinate 45:1 &én 1:2 15:1 dén 2:1 11:1 d&én 2:1
clotrimazole 15:1 d&én 1:9 5:1dén 1:3 3:1dén 1:3

mudi dong nhu hén hop Bordeaux
(triaxit ddng sulfat), ddng oxyclorua,

ddng sulfat va ddng hydroxit

450:1 @n 1:1

150:1 @én 4:1

45:1 dn 5:1

cyazofamid 4:1 dén 1:18 1:1 dén 1:6 1:1dén 1:6
cyflufenamid 1:1 dén 1:90 1:2dén1:30 | 1:2dén1:24
cymoxanil 6:1 dén 1:18 2:1 dén 1:6 1:1 dén 1:5
cyproconazole 4:1 dén 1:18 1:1 dén 1:6 1:1dén 1:6
cyprodinil 22:1 dén 1:9 7:1 dén 1:3 4:1 d&én 1:2
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Hop phan (b) Ty 16 khbi Ty 1& khdi Ty 18 khéi
luong thong luong thong luong thong
thudng thudng hon thudng nhat

dichlofluanid 150:1 dén1:36 | 50:1dén1:12 | 15:1dén2:1
diclocymet 150:1dén 1:36 | 50:1dn1:12 | 15:1dén2:1
diclomezine 15:1 dén 1:9 5:1 dén 1:3 3:1dn1:3
dicloran 150:1 dén 1:36 | 50:1dén1:12 | 15:1 dén2:1
diethofencarb 22:1 dén 1:9 7:1 d&én 1:3 7:1 &n 1:2
difenoconazole 4:1 &n 1:36 1:1 dén 1:12 1:1dén 1:12
diflumetorim 150:1 dén1:36 | 50:1dén1:12 | 15:1dén2:1
dimethirimol 3:1 dén 1:90 1:1dn1:30 | 1:3dén1:30
dimethomorph 9:1 &n 1:6 3:1dén 1:2 3:1dén 1:2
dimoxystrobin 9:1 dén 1:18 3:1 dén 1:6 2:1 dén 1:4
diniconazole 3:1 dén 1:36 1:1 dén 1:12 1:1dén 1:8
diniconazole M 3:1 dén 1:90 1:1 dén 1:30 1:1dén 1:12
dinocap 7:1 &n 1:9 2:1 dén 1:3 2:1dén 1:3
dithianon 15:1 d&én 1:4 5:1dn1:2 5:1dén1:2
dodemorph 30:1 dén 1:3 10:1 dén 1:1 7:1 &én 1:1
dodine 30:1 dén 1:2 10:1 dén 2:1 10:1 dén 2:1
edifenphos 30:1 dén 1:9 10:1 dén 1:3 3:1dén1:3
enestroburin 9:1 dén 1:18 3:1 &n 1:6 2:1dén 1:4
epoxiconazole 3:1 &n 1:36 1:1 d&n 1:12 1:1 dén1:7
etaconazole 3:1 &n 1:36 1:1 dén 1:12 1:1dén 1:7
ethaboxam 7:1 dén 1:9 2:1dén 1:3 2:1dén 1:3
ethirimol 30:1 dén 1:3 10:1 dén 1:1 7:1 dén 1:1
etridiazole 30:1 dén 1:9 10:1dén1:3 | 7:1dén1:2
famoxadone 9:1 dén 1:18 3:1 &n 1:6 2:1 dén 1:4
fenamidone 6:1 dén 1:18 2:1 dén 1:6 2:1 dén 1:4
fenarimol 3:1 &n 1:90 1:1 dén 1:30 1:2 dén 1:24
fenbuconazole 3:1 d&n 1:30 1:1d&n1:10 | 1:1dén1:10
fenfuram 18:1 d&én 1:6 6:1 &n 1:2 4:1 dén 1:2
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Hop phan (b) Ty 1é khéi Ty 1é khdi Ty 18 khéi
| lugng thong luong thong lugng thong
thudong thudng hon thuong nhét

fenhexamid 30:1 &n 1:2 10:1 &én 2:1 10:1 dn 2:1
fenoxanil 150:1 dén 1:36 50:1 dén 1:12 15:1 dén 1:1
fenpiclonil 75:1 dén 1:9 25:1 d&n 1:3 15:1 dén 2:1
fenpropidin 30:1 dén 1:3 10:1 dén 1:1 7:1 &n 1:1
fenpropimorph 30:1 dén 1:3 10:1 dén 1:1 7:1 dén 1:1
fenpyrazamin 100:1 dén 1:100 | 10:1 &n 1:10 3:1 d&n 1:3

muoi fentin nhu axetat, clorua hodc

bydroxit 15:1 dén 1:9 5:1 dén 1:3 3:1 dén 1:3
ferbam 300:1 dén 1:2 100:1 dén 2:1 30:1 dén 4:1
ferimzone 30:1 dén 1:5 10:1 d&n 1:2 7:1 dén 1:2
fluazinam 22:1 dn1:5 7:1 d&n 1:2 3:1 dén 1:2
fludioxonil 7:1 dén 1:12 2:1dén 1:4 2:1dén 1:4
flumetover 9:1 dén 1:6 3:1dén1:2 3:1 dén 1:2
flumorph 9:1 dén 1:18 3:1 d&n 1:6 3:1 dn1:3
fluopicolide 3:1dén1:18 1:1 dén 1:6 1:1 dén 1:6
fluopyram 15:1 &n 1:90 5:1 dén 1:30 3:1 d&n1:3
flomide 150:1 dén 2:1 50:1 dén 4:1 37:1 dén 5:1
fluoxastrobin 4:1 dén 1:18 1:1 dén 1:6 1:1 &n 1:6
fluquinconazole 4:1 dén 1:12 1:1 dén 1:4 1:1 dén 1:4
flusilazole 15:1 dén 1:9 5:1 d&n1:3 3:1 dén 1:3
flusulfamide 90:1 dén 1:2 30:1 d&n 2:1 15:1 dén 2:1
flutianil 7:1 dén 1:36 2:1dn1:12 | 1:1dénl:6
flutolanil 18:1 dén 1:6 6:1 dén 1:2 4:1dén1:2
flutriafol 4:1 &én 1:12 1:1 dén 1:4 1:1 &n 1:4
fluxapyroxad 12:1 dén 1:9 4:1 d&én 1:3 2:1 &n1:3
folpet 90:1 dén 1:4 30:1dén1:2 | 15:1dén2:1
fosetyl-nhom 225:1 dén 2:1 75:1 &n 5:1 | 30:1 dn5:1
fuberidazole 45:1 dén 1:4 15:1 dén 1:2 11:1 dén 2:1
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Hop phan (b) Ty 16 khéi Ty 1& khoi Ty 1é khoi
- lugng thong lugng thong luong thong
thuong thudng hon thuong nhét
furalaxyl 15:1 dén 1:45 5:1 dén 1:15 1:1 dén 1:6
furametpyr 150:1 dén 1:36 50:1 dén 1:12 15:1 dén 2:1
guazatine hodc iminoctadine - 150:1 &n 1:36 50:1 dén 1:12 15:1 d&n 2:1
hexaconazole 15:1 d&n 1:36 5:1 d&n 1:12 1:1 dén 1:5
hymexazol 225:1 dén 2:1 75:1 dén 4:1 75:1 &n 9:1
imazalil 7:1 d&én 1:18 2:1dén 1:6 1:1 d&én 1:5
imibenconazole 15:1 dén 1:36 5:1 &n 1:12 1:1 dén 1:5
iodocarb 150:1 &én 1:36 | 50:1dén 1:12 | 15:1 dén2:1
ipconazole 15:1 dén 1:36 5:1 dén 1:12 1:1dén 1:5
iprobenfos 150:1 dén 1:36 50:1 dén 1:12 15:1 dén 2:1
iprodione 120:1 d&én 1:2 40:1 dén 2:1 15:1 dén 2:1
iprovalicarb 9:1 dén 1:9 3:1 dén 1:3 2:1dn1:3
isoprothiolane 150:1 dén 2:1 50:1 dén 4:1 45:1 dén 5:1
isopyrazam 12:1 dén 1:9 4:1 dén 1:3 2:1dn1:3
isotianil 12:1 dén 1:9 4:1 dén 1:3 2:1dén 1:3
kasugamycin 7:1 dén 1:90 2:1 dén 1:30 1:2 dén 1:24
kresoxim-metyl 7:1 d&n 1:18 2:1 dn 1:6 2:1 dén 1:4
mancozeb 180:1 d&n 1:3 60:1 dén 2:1 22:1 d&n 3:1
mandipropamid 6:1 dén 1:18 2:1 dén 1:6 2:1 &én 1:4
maneb 180:1dén1:3 | 60:1dén2:1 | 22:1dén3:1
mepanipyrim 18:1 dén 1:3 6:1 dén 1:1 6:1 d&én 1:1
mepronil 7:1 d&én 1:36 2:1dén 1:12 1:1 dén 1:6
meptyldinocap 7:1 &n 1:9 2:1 dén 1:3 2:1dén 1:3
metalaxyl 15:1 dén 1:45 5:1 &n 1:15 1:1 dén 1:6
metalaxyl-M 7:1 dén 1:90 2:1 dén 1:30 1:1 dén 1:12
metconazole 3:1dén 1:18 1:1 dén 1:6 1:1 dén 1:6
methasulfocarb 150:1 &én 1:36 | 50:1dén1:12 | 15:1dén1:1
metiram 150:1dén1:36 | 50:1dén1:12 | 15:1dn1:1
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Hop phan (b) Ty 16 khi Ty 1& khi Ty 1é khéi
lugng thong lugng thong luong thong
thuong thuong hon thudng nhét

metominostrobin 9:1 dén 1:12 3:1dén 1:4 3:1 dén 1:3
metrafenone 6:1 dén 1:12 2:1dén 1:4 2:1dén1:4
myclobutanil 5:1 dén 1:26 1:1 dén 1:9 1:1 dén 1:8
naftifine 150:1 dén 1:36 | 50:1dén1:12 | 15:1 &én2:1

neo-asozin (sat (IIT) metanarsonat)

150:1 dén 1:36

50:1 dén 1:12

15:1 dén 2:1

nuarimol 15:1dén 1:9 5:1 dén 1:3 3:1dén 1:3
octhilinone 150:1 dn 1:36 50:1 dén 1:12 15:1 d&n 1:1
ofurace 15:1 dén 1:45 5:1dén 1:15 1:1 dén 1:6
orysastrobin 9:1 dén 1:12 3:1 dén 1:4 3:1dén 1:3
oxadixyl 15:1 dén 1:45 5:1 dén 1:15 1:1 &n 1:6
Axit oxolinic 30:1 dén 1:9 10:1 dén 1:3 7:1 dén 1:2
oxpoconazole 15:1 &n 1:36 5:1 dén 1:12 1:1 d&n 1:5
oxycarboxin 18:1 dén 1:6 6:1 dn 1:2 4:1 dén 1:2
oxytetracyclin 15:1 &n 1:9 5:1dén1:3 3:1 dén 1:3
pefurazoate 150:1 dén 1:36 | 50:1dn1:12 | 15:1 dén2:1
penconazole 1:1 dén 1:45 1:2 dén 1:15 1:2 dén 1:15
pencycuron 150:1 dén_ 1:2 50:1 dén 2:1 11:1 dén 2:1
penflufen 12:1 &n 1:9 4:1dén 1:3 2:1dén 1:3
penthiopyrad 12:1 dén 1:9 4:1 dén 1:3 2:1dén 1:3

Axit phosphoro va mudi cua ching

150:1 dén 1:36

50:1 dén 1:12

15:1 dén 2:1

phthalide 150:1 dén 1:36 | 50:1dn1:12 | 15:1 dén2:1
picoxystrobin 7:1 dén 1:18 2:1 d&én 1:6 1:1dén 1:5
piperalin 15:1 dén 1:9 5:1 dén 1:3 3:1 d&n1:3
polyoxin 15:1dén 1:9 5:1 dn 1:3 3:1 dn1:3
probenazole 15:1 dén 1:9 5:1 dn 1:3 3:1 &n1:3
prochloraz 22:1 dén 1:4 7:1 &n 1:1 7:1 &én 1:2
procymidone 45:1 dén 1:3 15:1 dén 1:1 11:1 dén 2:1

propamocarb hodc propamocarb-

30:1 dén 1:2

10:1 d@én 2:1

10:1 @én 2:1
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Hop phén (b) Ty 16 khéi Ty 1 khéi Ty 1& khdi
luong thong luong thong luong thong

thudng thuong hon thudng nhit

hydroclorua

propiconazole 4:1 &n 1:18 1:1 dén 1:6 1:1 dén 1:5
propineb 45:1 dén 1:2 15:1 dén 2:1 11:1 dén 2:1
proquinazid 3:1 dén 1:36 1:1dén1:12 | 1:1dén1:12
prothiocarb 9:1dén 1:18 3:1dén 1:6 3:1dén 1:3
prothioconazole 6:1 dén 1:18 2:1dén 1:6 1:1 dén 1:5
pyraclostrobin 9:1 dén 1:18 3:1dén 1:6 2:1 dén 1:4
pyrametostrobin 9:1 ¢én 1:18 3:1dén 1:6 2:1dén 1:4
pyraoxystrobin 9:1 dén 1:18 3:1dén 1:6 2:1dén 1:4
pyrazophos 150:1 dén 1:36 50:1 dén 1:12 15:1 dén 1:1
pyribencarb 15:1 dén 1:6 5:1dén1:2 4:1 #n1:2
pyrifenox 15:1 &n 1:9 5:1dén 1:3 3:1dén 1:3
pyrimethanil 30:1 dén 1:6 10:1 dén 1:2 3:1dén1:2
pyriofenone 6:1 dén 1:12 2:1 dén 1:4 2:1dén 1:4
pyroquilon 15:1 dén 1:9 5:1 dén 1:3 3:1dén 1:3
pyrrolnitrin 150:1 &n 1:36 | 50:1dén1:12 | 15:1 &n2:1
quinconazole 4:1 dén 1:12 1:1 dén 1:4 1:1 dén 1:4
quinmethionate 150:1 d&én 1:36 | 50:1 dén 1:12 15:1 dén 2:1
quinoxyfen 4:1 dén 1:18 1:1 &n 1:6 1:1 d&n1:6
quintozene 150:1 dén 1:36 50:1 d&én 1:12 15:1 dén 2:1
silthiofam 7:1 dén 1:18 2:1 dén 1:6 2:1 dén 1:4
simeconazole 15:1 dén 1:36 5:1 &n 1:12 1:1 dén 1:5
spiroxamin 22:1 dén 1:4 7:1 &n 1:2 5:1dén1:2
streptomycin 15:1 dén 1:9 5:1dn1:3 3:1dén 1:3
sulfur 300:1dén3:1 | 100:1dn9:1 | 75:1 d&n9:1
tebuconazole 7:1 dn 1:18 2:1 dén 1:6 1:1 dén 1:5
tebufloquin 100:1 &én 1:100 | 10:1dén1:10 | 3:1dén1:3
tecloftalam 150:1 &n 1:36 | 50:1 dén 1:12 15:1 dén 2:1

-115-




25558

Hop phan (b) Ty 1& khoi Ty 1& khbi Ty 1& khbi
lugng thong lugng thong lugng thong

thudong thuong hon thuong nhét

tecnazene 150:1 dén 1:36 50:1 dén 1:12 15:1 dén 2:1
terbinafine 150:1dén1:36 | 50:1dén1:12 | 15:1 dén2:1
tetraconazole 15:1 dén 1:36 5:1 dén 1:12 1:1dén 1:5
thiabendazole 45:1 &n 1:4 15:1 dén 1:2 11:1 dén 2:1
thifluzamide 15:1 d&én 1:9 5:1dén 13 3:1dn1:3
thiophanate 45:1 d&én 1:3 15:1 dén 2:1 11:1 dén 2:1
thiophanate-metyl 45:1 &n 1:3 15:1 dén 2:1 11:1 dén 2:1
thiram 150:1 dén 1:2 50:1 dén 2:1 37:1 dén 5:1
tiadinil 12:1dén 1:9 4:1 dén 1:3 2:1dn 1:3

tolclofos-metyl

150:1 d@n 1:2

50:1 dén 2:1

37:1 dén 5:1

tolylfluanid 150:1dén 1:36 | 50:1dn1:12 | 15:1 dén2:1
triadimefon 15:1 dén 1:36 5:1 dén 1:12 1:1dén 1:5
triadimenol 15:1 dn 1:36 5:1 dén 1:12 1:1dén1:5
triarimol 3:1 &n 1:90 1:1dén 1:30 | 1:2dén1:24
triazoxide 150:1 &n 1:36 | 50:1dén1:12 | 15:1 dén2:1
tricyclazole 15:1 dén 1:9 5:1 dén 1:3 3:1dén1:3
tridemorph 30:1 d&én 1:3 10:1 dén 1:1 7:1 dén 1:1
trifloxystrobin 6:1 dén 1:18 2:1 dén 1:6 2:1 &én 1:4
triflumizole 15:1dén 1:9 5:1 &n 1:3 3:1dén1:3
triforine 15:1 d&n 1:9 5:1dén 1:3 3:1dén1:3
trimorphamide 45:1 ¢én 1:9 15:1 dén 1:3 7:1dén1:2
triticonazole 15:1 &n 1:36 5:1 dén 1:12 1:1dén 1:5
uniconazole 15:1 &n 1:36 5:1 &n 1:12 1:1 dén 1:5
validamycin 150:1 dén 1:36 50:1 dén 1:12 3:1dén 1:3
valifenalate 6:1 &n 1:18 2:1 dén 1:6 2:1dén 1:4
vinclozolin 120:1 ¢én 1:2 40:1dén2:1 | 15:1 &n2:1
zineb 150:1 dén 1:2 50:1 d&n 2:1 37:1 &n 5:1
ziram 150:1 @én 1:2 50:1 dén 2:1 37:1 &n 5:1
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Hop phén (b) Ty 1é khoi Ty 1& khbi Ty 16 khéi
luong thong luong thong luong thong
thudng thuong hon thuong nhit
zoxamide 6:1 dn 1:18 2:1 dén 1:6 2:1 dén 1:4
5-clo-6-(2,4,6-triflophenyl)-
7-(4-metylpiperidin-1- 15:1 &én 1:36 5:1 dén 1:12 1:1dén1:6
yD[1,2,4]triazolo[1,5-a]pyrimidin
N-[2-[4-[[3-(4-clophenyl)-2-propyn-
1-yl]oxy]-3-metoxyphenyl]etyl]- , , ,
3-rjeiyl-z]-[(metylsu};ionyls;:mi}rllc])]- 6:1 dén 1:18 2:1dén 1:6 2:1den 1:4
butanamit
N-[2-[4-[[3-(4-clophenyl)-2-propyn-
L-ylloxy]-3-metoxyphenylletyll-3- | 1 tén 1:18 21dn1:6 | 2:1dén1:4

metyl-2-

[(etylsulfonyl)amino]butanamit

2-butoxy-6-iodo-3-propyl-4H-1-

benzopyran-4-on

3:1dn1:36

1:1 @én 1:12

1:1 dén1:12

3-[5-(4-clophenyl)-2,3-dimetyl-3-
isoxazolidinyl]pyridin

15:1 dn 1:9

5:1dén1:3

3:1dén1:3

N'-[4-[[3-[(4-clophenyl)metyl]-
1,2,4-thiadiazol-5-yl]oxy]-2,5-
dimetylphenyl]-N-etyl-N-

metylmetanimitamit

20:1 dén 1:20

8:1dén 1:8

3:1dn1:3

4-flophenyl N-[1-[[[1-(4-
xyanophenyl)-
etyl]sulfonylmetyl]propyl]carbamat

6:1 #n 1:18

2:1dén 1:6

2:1dn1:4

N-[[(xyclopropylmetoxy)amino][6-
(diflometoxy)-2,3-diflophenyl]-

metylen]benzenaxetamit

1:1 dn 1:90

1:2 n 1:30

1:2 dén 1:24

o-[metoxyimino]-N-metyl-2-[[[1-[3-
(triflometyl)phenyl]etoxy]imino]-

metyl]benzenaxetamit

9:1dn1:18

3:1dén 1:6

3:1dn1:3
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Hop phan (b)

Ty 1& khéi
lugng tﬁc‘)ng
thudng

Ty 1& khoi
luong thong

thuong hon

Ty 1& khdi
luong thong
thuong nhit

N'-[4-[4-clo-3-(triflometyl)-
phenoxy]-2,5-dimetylphenyl]-N-

etyl-N-metylmetanimitamit

15:1 dén 1:18

5:1dn 1:6

3:1dén 1:3

N-(4-clo-2-nitrophenyl)-N-etyl-

4-metylbenzensulfonamit

15:1 3n 1:18

5:1dn1:6

3:1 dn1:3

2-[[[3-(2,6-diclophenyl)-1-metyl-
2-propen-1-
yliden]aminoJoxy]metyl]-
a-(metoxyimino)-

N-metylbenzenaxetamit

9:1 dén1:18

3:1dn1:6

3:1 dn1:3

pentyl N-[4-[[[[(1-metyl-1H-
tetrazol-5-yl)phenylmetylen]-
amino]oxy]metyl]-2-

thiazolyl]carbamat

9:1 3n 1:18

3:1dén 1:6

3:1dn1:3

pentyl N-[6-[[[[(1-metyl-1H-
tetrazol-5-yl)phenyl-
metylen]amino]oxy]metyl]-2-

pyridinyl]carbamat

9:1 3én1:18

3:1dén 1:6

3:1dén1:3

2-[(3-bromo-6-quinolinyl)oxy]-
N-(1,1-dimetyl-2-butyn-1-yl)-
2-(metylthio)axetamit

5:1 @n 1:22

2:1%n1:8

2:1dén1:4

2-[(3-etynyl-6-quinolinyl)oxy]-
N-[1-(hydroxymetyl)-1-metyl-2-
propyn-1-yl]-2-(metylthio)axetamit

5:1 @én 1:22

2:1 d&n 1_:8

2:1 @n 1:4

N-(1,1-dimetyl-2-butyn-1-yl)-2-[(3-
etynyl-6-quinolinyl)oxy]-2-
(metylthio)axetamit

5:1 3én1:22

2:1dn1:8

2:1 3n 1:4
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Nhu d3 néu trén, sang ché bao gbm cac phuong 4n trong d6 trong cac ché
pham chira hop phan (a) va (b), hop phin (b) chira it nhit mot chét trir nAm tir mbi
trong s6 hai nhém duge chon tir (b1) dén (b46). Cac Bang tir C1 dén C43 liét ké cac
hén hop cu thé (sé hop chét ding dé chi cac hop chét trong Bang phu luc A) dé minh
hoa cac phuong 4n trong d6 hop phin (b) bao gdm it nhit mot chat trir nAm tir mai
trong s hai nhém dugc chon tir (b1) dén (b46). Trong Bang C1, mdi dong & dudi dé
muc ciia cot “Hop phén (a)” va “Hop phén (b)” bdc 16 cu thé hdn hop ctia Hop phin
(a), 12 Hop chét 3, véi it nhét hai chét hop phén trir nim (b). Thong tin phia duéi d&
muc “Ty 1& minh hoa” bdc 16 ba ty 1& khdi luong cu thé cua Hop phén (a) so v6i mdi
chét hop phf‘in trlr nAm (b) trong trinh tu cho hdn hop dui_rc boc 1§. Vi dy, dong dau
tién boc 16 hdn hop gdbm Hop chit 3 véi cyproconazole va azoxystrobin va liét ké ty 1€
khéi luong cia Hop chét 3 so véi cyproconazole so véi azoxystrobin la 1:1:1, 2:1:1
hodc 3:1:1.
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Béang Cl1

Hop phén (a) Hop phan (b) Ty 1€ minh hoa(*)

Hop chat 3 cyproconazole azoxystrobin 1:1:1 2:1:1 3:1:1
Hop chét 3 cyproconazole kresoxim-metyl 1:1:1 2:1:1 3:1:1
Hop chat 3 cyproconazole picoxystrobin 1:1:1 2:1:1 3:1:1
Hop chét 3 cyproconazole pyraclostrobin 1:1:1 2:1:1 3:1:1
Hop chit 3 cyproconazole pyrametrostrobin 1:1:1 2:1:1 3:1:1
Hop chat 3 cyproconazole pyraoxystrobin 1:1:1 2:1:1 3:1:1
Hop chat 3 cyproconazole trifloxystrobin 1:1:1 2:1:1 3:1:1
Hop chiét 3 cyproconazole bixafen 1:1:2 2:1:2 3:1:2
Hop chat 3 cyproconazole boscalid 1:1:2 2:1:2 3:1:2
Hop chét 3 cyproconazole cyflufenamid 1:2:1 2:2:1 3:2:1
Hop chat 3 cyproconazole fluopyram 1:1:2 2:1:2 3:1:2
Hop chét 3 cyproconazole isopyrazam 1:1:2 2:1:2 3:1:2
Hop chit 3 cyproconazole metrafenone 1:1:2 2:1:2 3:1:2
Hop chét 3 cyproconazole penthiopyrad 1:1:2 2:1:2 3:1:2
Hop chét 3 cyproconazole proquinazid 1:1:1 2:1:1 3:1:1
Hop chiét 3 cyproconazole pyriofenone 1:1:2 2:1:2 3:1:2
Hop chiét 3 cyproconazole quinoxyfen 1:1:1 2:1:1 3:1:1
Hop chit 3 cyproconazole sedaxane 1:1:2 2:1:2 3:1:2
Hop chit 3 cyproconazole picoxystrobin proquinazid 1:1:1:1 2:1:1:1  3:1:1:1
Hop chat 3 cyproconazole trifloxystrobin proquinazid 1:1:1:1 2:1:1:1 3:1:1:1
Hop chat 3 difenconazole azoxystrobin 1:1:1 2:1:1 3:1:1
Hop chat 3 difenconazole kresoxim-metyl 1:1:1 2:1:1 3:1:1
Hop chét 3 difenconazole picoxystrobin 1:1:1 2:1:1 3:1:1
Hop chat 3 difenconazole pyraclostrobin 1:1:1 2:1:1 3:1:1
Hop chit 3 difenconazole pyrametostrobin 1:1:1 2:1:1 3:1:1
Hop chat 3 difenoconazole = pyraoxystrobin 1:1:1 2:1:1 3:1:1
Hop chit 3 difenconazole trifloxystrobin 1:1:1 2:1:1 3:1:1
Hop chit 3 difenconazole bixafen 1:1:2 2:1:2 3:1:2
Hop chit 3 difenconazole boscalid 1:1:2 2:1:2 3:1:2
Hop chat 3 difenconazole cyflufenamid 1:2:1 2:2:1 3:2:1
Hop chat 3 difenconazole fluopyram 1:1:2 2:1:2 3:1:2
Hop chat 3 difenconazole isopyrazam 1:1:2 2:1:2 3:1:2
Hop chit 3 difenconazole metrafenone 1:1:2 2:1:2 3:1:2
Hop chat 3 difenconazole penthiopyrad 1:1:2 2:1:2 3:1:2
Hop chét 3 difenconazole proquinazid 1:1:1 2:1:1 3:1:1
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Hop phén (a) Hop phén (b) Ty 1€ minh hoa(*)

Hop chét 3 difenconazole pyriofenone 1:1:2 2:1:2 3:1:2

Hop chit 3 difenconazole quinoxyfen 1:1:1 2:1:1 3:1:1

Hop chit 3 difenconazole sedaxane 1:1:2 2:1:2 3:1:2

"Hop chit 3 difenconazole picoxystrobin proquinazid 1:1:1:1 2:1:1:1  3:1:1:1
Hop chat 3 difenconazole trifloxystrobin proquinazid 1:1:1:1 2:1:1:1  3:1:1:1
Hop chit 3 epoxiconazole azoxystrobin 1:1:1 2:1:1 3:1:1

Hop chit 3 epoxiconazole kresoxim-metyl 1:1:1 2:1:1 3:1:1

Hop chit 3 epoxiconazole picoxystrobin 1:1:1 2:1:1 3:1:1

Hop chét 3 epoxiconazole pyraclostrobin 1:1:1 2:1:1 3:1:1

Hop chét 3 epoxiconazole pyrametostrobin 1:1:1 2:1:1 3:1:1

Hop chét 3 epoxiconazole pyraoxystrobin 1:1:1 2:1:1 3:1:1

Hop chit 3 _ epoxiconazolel_ trifloxystrobin 1:1:1 2:1:1 3:1:.1

Hop chat 3 epoxiconazole bixafen 1:1:2 2:1:2 3:1:2

Hop chit 3 epoxiconazole boscalid 1:1:2 2:1:2 3:1:2

Hop chat 3 epoxiconazole cyflufenamid 1:2:1 2:2:1 3:2:1

Hop chat 3 epoxiconazole fluopyram 1:1:2 2:1:2 3:1:2

Hop chat 3 epoxiconazole isopyrazam 1:1:2 2:1:2 3:1:2

Hop chit 3 epoxiconazole metrafenone 1:1:2 2:1:2 3:1:2

Hop chat 3 epoxiconazole penthiopyrad 1:1:2 2:1:2 3:1:2

Hop chit 3 epoxiconazole proquinazid 1:1:1 2:1:1 3:1:1

Hop chét 3 epoxiconazole pyriofenone 1:1:2 2:1:2 3:1:2

Hop chat 3 epoxiconazole quinoxyfen 1:1:1 2:1:1 3:1:1

Hop chit 3 epoxiconazole sedaxane 1:1:2 2:1:2 3:1:2

Hop chat 3 epoxiconazole picoxystrobin proquinazid 1:1:1:1 2:1:1:1  3:1:1:1
Hop chat 3 epoxiconazole trifloxystrobin proquinazid 1:1:1:1 2:1:1:1 3:1:1:1
Hop chat 3 metconazole azoxystrobin 1:1:1 2:1:1 3:1:1

Hop chit 3 metconazole kresoxim-metyl 1:1:1 2:1:1 3:1:1

Hop chit 3 metconazole picoxystrobin 1:1:1 2:1:1 3:1:1

Hop chit 3 metconazole pyraclostrobin 1:1:1 2:1:1 3:1:1

Hop chat 3 metconazole pyrametostrobin 1:1:1 2:1:1 3:1:1

Hop chat3 metconazole pyraoxystrobin 1:1:1 2:1:1 3:1:1

Hop chét 3 metconazole trifloxystrobin 1:1:1 2:1:1 3:1:1

Hop chit 3 metconazole bixafen 1:1:2 2:1:2 3:1:2

Hop chit 3 metconazole boscalid 1:1:2 2:1:2 3:1:2

Hop chit 3 metconazole cyflufenamid 1:2:1 2:2:1 3:2:1

Hop chit 3 metconazole fluopyram 1:1:2 2:1:2 3:1:2
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Hop phén (a) Hop phén (b) Ty 1é minh hoa(*)

Hop chat 3 metconazole isopyrazam 1:1:2 2:1:2 3:1:2
Hop chét 3 metconazole metrafenone 1:1:2 2:1:2 3:1:2
Hop chét 3 metconazole penthiopyrad 1:1:2 2:1:2 3:1:2
Hop chat 3 metconazole proquinazid 1:1:1 2:1:1 3:1:1
Hop chét 3 metconazole pyriofenone 1:1:2 2:1:2 3:1:2
Hop chat 3 metconazole quinoxyfen 1:1:1 2:1:1 3:1:1
Hop chét 3 metconazole sedaxane 1:1:2 2:1:2 3:1:2
Hop chat 3 metconazole picoxystrobin proquinazid 1:1:1:1 2:1:1:1  3:1:1:1
Hop chat 3 metconazole trifloxystrobin proquinazid 1:1:1:1 2:1:1:1 3:1:1:1
Hop chat 3 myclobutanil azoxystrobin 1:1:1 2:1:1 3:1:1
Hop chat 3 myclobutanil kresoxim-metyl 1:1:1 2:1:1 3:1:1
Hop chat 3 myclobutanil - picoxystrobin 1:1:1 2:1:1 3:1:1
Hop chéf 3 myclobutanil pyraclostrobin 1:1:1 2:1:1 3:1:1
Hop chét 3 myclobutanil pyrametostrobin 1:1:1 2:1:1 3:1:1
Hop chét 3 myclobutanil pyraoxystrobin 1:1:1 2:1:1 3:1:1
Hop chét 3 myclobutanil trifloxystrobin 1:1:1 2:1:1 3:1:1
Hop chat 3 myclobutanil bixafen 1:1:2 2:1:2 3:1:2
Hop chat 3 myclobutanil boscalid 1:1:2 2:1:2 3:1:2
Hop chét 3 myclobutanil cyflufenamid 1:2:1 2:2:1 3:2:1
Hop chét 3 myclobutanil fluopyram 1:1:2 2:1:2 3:1:2
Hop chét 3 myclobutanil isopyrazam 1:1:2 2:1:2 3:1:2
Hop chat 3 myclobutanil metrafenone 1:1:2 2:1:2 3:1:2
Hop chat 3 myclobutanil penthiopyrad 1:1:2 2:1:2 3:1:2
Hop chét 3 myclobutanil proquinazid 1:1:1 2:1:1 3:1:1
Hop chét 3 myclobutanil pyriofenone 1:1:2 2:1:2 3:1:2
Hop chét 3 myclobutanil quinoxyfen 1:1:1 2:1:1 3:1:1
Hop chét 3 myclobutanil sedaxane 1:1:2 2:1:2 3:1:2
Hop chét 3 myclobutanil picoxystrobin proquinazid 1:1:1:1 2:1:1:1  3:1:1:1
Hop chit 3 myclobutanil trifloxystrobin proquinazid 1:1:1:1 2:1:1:1 3:1:1:1
Hop chét 3 prothioconazole  azoxystrobin 1:1:1 2:1:1 3:1:1
Hop chat 3 prothioconazole  kresoxim-metyl 1:1:1 2:1:1 3:1:1
Hop chét 3 prothioconazole  picoxystrobin 1:1:1 2:1:1 3:1:1
Hop chét 3 prothioconazole  pyraclostrobin 1:1:1 2:1:1 3:1:1
Hop chét 3 prothioconazole  pyrametostrobin 1:1:1 2:1:1 3:1:1
Hop chét 3 prothioconazole  pyraoxystrobin 1:1:1 2:1:1 3:1:1
Hop chét 3 prothioconazole trifloxystrobin 1:1:1 2:1:1 3:1:1
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Hop phén (a) Hop phén (b) Ty 1é minh hoa(*)

Hop chat 3 prothioconazole  bixafen 1:1:2 2:1:2 3:1:2
Hop chat 3 prothioconazole  boscalid 1:1:2 2:1:2 3:1:2
Hop chét 3 prothioconazole  cyflufenamid 1:2:1 2:2:1 3:2:1
Hop chit 3 prothioconazole  fluopyram 1:1:2 2:1:2 3:1:2
Hop chat 3 prothioconazole  isopyrazam 1:1:2 2:1:2 3:1:2
Hop chét 3 prothioconazole = metrafenone 1:1:2 2:1:2 3:1:2
Hop chit 3 prothioconazole  penthiopyrad 1:1:2 2:1:2 3:1:2
Hop chat 3 prothioconazole  proquinazid 1:1:1 2:1:1 3:1:1
Hop chat 3 prothioconazole  pyriofenone 1:1:2 2:1:2 3:1:2
Hop chét 3 prothioconazole  quinoxyfen 1:1:1 2:1:1 3:1:1
Hop chét 3 prothioconazole sedaxane 1:1:2 2:1:2 3:1:2
Hop chat 3 prothioconazolei picoxystrobin proquinazid 1:1:1:1 2:1:1:1  3:1:1:1
Hop chat 3 prothiocbnazole trifloxystrobin proquinazid 1:1:1:1 2:1:1:1  3:1:1:1
Hop chét 3 tebuconazole azoxystrobin 1:1:1 2:1:1 3:1:1
Hop chat 3 tebuconazole kresoxim-metyl 1:1:1 2:1:1 3:1:1
Hop chit 3 tebuconazole picoxystrobin 1:1:1 2:1:1 3:1:1
Hop chét 3 tebuconazole pyraclostrobin 1:1:1 2:1:1 3:1:1
"Hop chit 3 tebuconazole pyrametostrobin 1:1:1 2:1:1 3:1:1
Hop chit 3 tebuconazole pyraoxystrobin 1:1:1 2:1:1 3:1:1
Hop chit 3 tebuconazole trifloxystrobin 1:1:1 2:1:1 3:1:1
Hop chét 3 tebuconazole bixafen 1:1:2 2:1:2 3:1:2
Hop chat 3 tebuconazole boscalid 1:1:2 2:1:2 3:1:2
Hop chét 3 tebuconazole cyflufenamid 1:2:1 2:2:1 3:2:1
Hop chit 3 tebuconazole fluopyram 1:1:2 2:1:2 3:1:2
Hop chét 3 tebuconazole isopyrazam 1:1:2 2:1:2 3:1:2
Hop chit 3 tebuconazole metrafenone 1:1:2 2:1:2 3:1:2
Hop chét 3 tebuconazole penthiopyrad 1:1:2 2:1:2 3:1:2
Hop chét 3 tebuconazole proquinazid 1:1:1 2:1:1 3:1:1
Hop chat 3 tebuconazole pyriofenone 1:1:2 2:1:2 3:1:2
Hop chét 3 tebuconazole quinoxyfen 1:1:1 2:1:1 3:1:1
Hop chét 3 tebuconazole sedaxane 1:1:2 2:1:2 3:1:2
Hop chit 3 tebuconazole picoxystrobin proquinazid 1:1:1:1 2:1:1:1 3:1:1:1
Hop chat 3 tebuconazole trifloxystrobin proquinazid 1:1:1:1 2:1:1:1  3:1:1:1

(*) Ty 1& ctia Hop phéan (a) so v&i Hop phn (b) in trinh ty, theo trong lugng.
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M&i Bang tir C2 dén C43 duoc ciu truc gidng nhu Bang C1 néu trén chi khac
13 cac thoéng s6 & dudi @& muc cot “Hop phan (a)” dugc thay bang thong sd cot Hop
phén (a) twong tng duoc thé hién sau day. Do d¢, vi du, trong Bang C2 thong tin &
duéi d& myc cot “Hop phan (a)” tat ca déu néu “Hop chit 77, va dong dau tién & dusi
dé muc cta cot trong Bang C2 boc 1§ cu thé hdn hop cua Hop chit 7 vé6i -
cyproconazole va azoxystrobin, va vdi cac ty 1€ khdi lugng minh hoa 1:1:1, 2:1:1 va

3:1:1 ctia Hop chét 7:cyproconazole:azoxystrobin. Cac Bang tir C3 dén C43 duoc cu

trac tuong tu.

Sobang  Théng s cot hop phin (a) S6 bang Théng s6 cot hop phin (a)
C2 Hop chét 7 C23 Hop chét 252
C3 Hop chit 8 C24 Hop chat 253
C4 Hop chit 13 C25 Hop chit 254
C5 Hop chit 17 C26 Hop chat 257
C6 Hop chit 40 C27 Hop chét 258
C7 Hop chit 47 C28 Hop chét 259
C8 Hop chit 81 C29 Hop chét 260
C9 Hop chit 82 C30 Hop chit 261

C10 Hop chét 122 C31 Hop chét 262
Cl11 Hop chét 136 C32 Hop chat 263
C12 Hop chit 143 C33 Hop chit 264
C13 Hop chit 144 C34 Hop chit 265
C14 Hop chét 161 C35 Hop chat 266
C15 Hop chét 195 C36 Hop chit 267
C16 Hop chit 238 C37 Hop chét 268
C17 Hop chét 239 C38 Hop chét 269
C18 Hop chit 240 C39 Hop chit 270
C19 Hop chét 241 C40 Hop chit 271
C20 Hop chét 244 C41 Hop chét 273
C21 Hop chit 245 C42 Hop chét 275
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C22 Hop chét 247 ‘ C43 Hop chat 276

Déng luu y 14 ché phim theo sang ché chira hop chit c¢6 cong thuc 1 (hodc N-
oxit hodc mudi cua chung) vai it nhét mot hop chit diét nAm khac c6 vi tri tdc dong
khac vé6i hop chit c6 cong thire 1. Trong mét s6 trudng hop, viée két hop véi it nhit
mot hop chét diét ndm khéc ¢ phé phong trir tuong tu nhung c6 vi tri tdc dong khac
s& dugc uu tién dic biét cho viéc quan ly tinh khang thudc. Do d6, tét hon néu ché
phém theo sang ché c6 thé chura it nhét mdt hoat chét diét ndm dugc chon tir nhém bao
gdm (b1) dén (b46) nhu d3 néu trén, c6 phd phong trir trong tu nhung c6 vi tri tac
dong khac.

Ché phim chira hop phén (a), hodic hop phin (a) v6i hop phan (b), c6 thé duoc
tron tiép v6i mot hodc nhiéu hop chét hodc tic nhan c6 hoat tinh sinh hoc khac bao
gff)m cac thubc trir sau, cac thude diét giun tron, cac chét diét vi khudn, cac thudc diét
ve bét, cac thudc diét cd, cac chit an toan cho thubc diét o, cac chit didu hoa sy phat
trién ching han nhu cc chét tc ché su 19t x4c con trung va cac chét kich thich 1&, chét
triét san, héa chét giao tiép ciia con trung, chit xua dudi, cic chéit din du, cac
pheromon, cac chét kich thich in, cic chat dinh duﬁng cho thuc vat, cac chét cé hoat
tinh sinh hoc khac hoic vi khuén, virut hodc ndm #n sinh vat gdy bénh dé tao ra thudc
trir dich hai gdm nhiéu hop phén ¢ phd bao vé néng nghiép thdm chi 1a rdng hon. Do
do, sang ché con dé cap dén ché phém chira mot lugng hitu hiéu diét ndm cua hop
phin (a), hodc hdn hop cua hop phan (a) v&i hop phén (b), va lugng c6 hoat tinh sinh
hoc hitu hidu cua it nhit mot chat hodc tic nhan c6 hoat tinh sinh hoc b sung va co
thé con chira it nhét mot chit hoat dong bé mit, chit pha loang dang rin hoic chit pha
lodng dang 16ng. Ngodi ra, hop chit hodc tac nhan c6 hoat tinh sinh hoc khéc ciing ¢é
thé dugc ché héa riéng & thanh ché phdm chira it nhit mot chét hoat dong bé mit, chét
rdn hodc chit pha lodng dang 1éng. DPbi v6i ché phim theo sang ché, mot hodc nhidu
hop chét hoic tac nhan ¢6 hoat tinh sinh hoc khéc c6 thé duoc ché hoa cung v6i mot
hoic ca hai hop phan (a) va (b) dé tao ra hdn hop so bd, hodc mot hoic nhiéu hop chit

hodc tac nhén c6 hoat tinh sinh hoc khéc ¢6 thé dugc ché hoa riéng ré véi hop phén (a)
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va (b) va cac ché phdm nay duogc két hgp v6i nhau trude khi dung (vi dy, trong thiing

phun xit) hodc, theo cach khac, duoc dung lién tiép.

Vi du vé hop chét hodc tic nhan c6 hoat tinh sinh hoc nhu vy ma ché phém
chtra hop phén (a), hodc hop phan (a) v&i hop phan (b), ¢6 thé dugce ché héa cing la:
cac thubc trir siu ching han nhu abamectin, acephate, axetamiprit, acetoprole,
acrinathrin, aldicarb, amidoﬂumet,vamitraz, avermectin, azadirachtin, azinphos-metyl,
bifenthrin, bifenazate, bistrifluron, buprofezin, carbofuran, cartap, chinomethionat,
chlorfenapyr, chlorfluazuron, chlorantraniliprole, chlorpyrifos, chlorpyrifos-metyl,
chlorobenzilate, chromafenozide, clothianidin, cyantraniliprole, cyflumetofen,
cyfluthrin, beta-cyfluthrin, cyhalothrin, gama-cyhalothrin, lambda-cyhalothrin,
cyhexatin, cypermethrin, cyromazine, deltamethrin, diafenthiuron, diazinon, dicofol,
dieldrin, dienochlor, diflubenzuron, dimefluthrin, dimethoate, dinotefuran, diofenolan,
emamectin, endosulfan, esfenvalerate, ethiprole, etoxazole, fenamiphos, fenazaquin,
fenbutatin oxit, fenothiocarb, fenoxycarb, fenpropathrin, fenpyroximate, fenvalerate,
fipronil, flonicamid, flubendiamide, flucythrinate, tau-fluvalinate, flufenerim,
flufenoxuron, foﬁophos, halofenozide, hexaflumuron, hexythiazox, hydramethylnon,
imicyafos, imidacloprid, indoxacarb, isofenphos, lufenuron, malathion, meperfluthrin,
metaflumizone, metaldehyt, methamidophos, methidathion, methomyl, methoprene,
methoxychlor, methoxyfenozide, metofluthrin, milbemycin oxim, monocrotophos,
nicotin, nitenpyram, nithiazine, novaluron, noviflumuron, oxamyl, parathion,
parathion-metyl, permethrin, phorate, phosalone, phosmet, phosphamidon, pirimicarb,
profenofos, profluthrin, propargite, prothiocarb, protrifenbute, pymetrozine,
pyrafluprole, pyrethrin, pyridaben, pyridalyl, pyrifluquinazon, pyriprole, pyriproxyfen,
rotenone, ryanodine, spinetoram, spinosad, spiridiclofen, spiromesifen, spirotetramat,
sulfoxaflor, sulprofos, tebufenozide, tebufenpyrad, teflubenzuron, tefluthrin, terbufos,
tetrachlorvinphos, tetramethylfluthrin, thiacloprid, thiamethoxam, thiodicarb,
thiosultap-natri, tolfenpyrad, tralomethrin, triazamate, trichlorfon, triflumuron; céc
thubc diét giun tron ching han nhu aldicarb, imicyafos, oxamyl va fenamiphos; cac

chat diét vi khudn ching han nhu streptomycin; cac thudc diét ve bét chang han nhu
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amitraz, chinomethionat, chlorobenzilate, cyenopyrafen, cyhexatin, dicofol,
dienochlor, etoxazole, fenazaquin, fenbutatin oxit, fenpropathrin, fenpyroximate,
hexythiazox, propargite, pyridaben va tebufenpyrad; va cac tic nhan sinh hoc bao gdm
vi khudn an sinh vét gdy bénh, ching han nhu Bacillus thuringiensis subsp. aizawai,
Bacillus thuringiensis subsp. kurstaki, va cac ndi doc td delta dugc bao nang cua
Bacillus thuringiensis (vi dy, Cellcap, MPV, MPVII); ndm #n sinh vt giy bénh, ching
han nhu nidm Green muscardine; va virut an sinh vat gdy bénh bao gdm baculovirut,
nucleopolyhedro virut (NPV) chéng han nhu HzZNPV, AfNPV; va virut cé bé mat dang
hat (GV) ching han nhu CpGV.

Céc tai liéu tham khao chung cho cac chét bao vé dung trong nong nghiép nay
(tire 13 cac thube trir siu, cac thude diét nAm, cac thude diét giun tron, cac thude diét ve
bét, cac thubc diét co va tic nhan sinh hoc) bao gdm The Pesticide Manual, 13th
Edition, C. D. S. Tomlin, Ed., British Crop Protection Council, Farnham, Surrey, U.K.,
2003 va The BioPesticide Manual, 2nd Edition, L. G. Copping, Ed., British Crop
Protection Council, Farnham, Surrey, U.K., 2001.

Péi véi cac phuong an trong d6 mot hodc nhidu céc thanh phan tron khac nhau
nay dugc st dung, ty 16 khdi luong ctia cac thanh phan trén khéc nhau nay (téng sd) so
v6i hop phan (a), hosc hdn hop ciia hop phén (a) véi hop phin (b), thong thuong nim
trong khoang tir 1:3000 dén 3000:1. Pang luu ¥ 14 cac ty 18 khdi lwong nim trong
khoang tir 1:100 dén 3000:1, hodc nim trong khoang tir 1:30 dén 300:1 (vi du nhu céac
ty 1& nam trong khoang tir 1:1 dén 30:1). S& chimg t6 dugc rang viéc dwa thém hop
phin bd sung nay c6 thé md rong phd cac bénh dugc phong trlr ndm ngoai phd duge

phc‘)rig trir béi hop phan (a), hoic hén hop ciia hop phéan (a) véi hop phén (b).

Hop chét hop phén (a) va/hoic két hop cia chiing v6i hop chét hop phan (b)
va/hoic mot hodc nhiéu hop chit hodc tac nhan c6 hoat tinh sinh hoc khéc c6 thé ap
dung cho thuc vat dugc bién nap di truyén dé biéu hién protein gy doc cho loai giy
hai khong xuong séng (ching han nhu cic ndi doc t6 delta cta Bacillus thuringiensis).
Tac dong ctia hop phin (a) theo sang ché duoc dung ngoai sinh don 1é hodc két hop

v6i hop phan (b) c6 thé c6 tac dung hiép ddng véi protein doc td dugc bidu hién.
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Pang luwu 13 két hop hodc ché phdm chua hop phén (a), hodc hop phén (a) va
(b), nhu dugc mb ta trong Ban chat k§ thuét cia sang ché con chira it nhit mot hop
chit hodc tac nhén phong trir loai gy hai khong xuong séng (vi du, thudc trir sau,
thude diét ve). Pugc wu tién 1a ché phim chtra hop phan (a) va it nhat mét (tirc 12 mot
hodc nhiéu) hop chit hodc tac nhan phong trir loai gy hai khong xwong sdng, ma sau
d6 c6 thé dugc két hop véi hop phén (b) dé tao ra a ché phim chira hop phan (a) va (b)
va mot hodc nhiéu hop chit hoic tic nhan phong trir lodi gdy hai khong xuong séng.
Theo cach khac, khéng can phai tron trade hét voi hop ph?m (b), mot lugng c6 hoat
tinh sinh hoc ctia ché phim chirta hop phdn (a) v6i it nhit tic nhan mot phong trir lodi
gy hai khdong xuong séng ¢6 thé dugc phun 18n thie vét hoic hat gidng thue vit (truce
tiép hodc thong qua moi trudng cua thuc vat hodc hat giéng thuc vat) dé bao vé thuc
vit hodc hat gidng thuc vt khoi cac bénh do ngudn bénh 14 nAm gdy ra va thuong ton

do loai gay hai khong xwong sbng gay ra.

Pbi véi cac phuong 4n trong d6 mot hodc nhidu hop chét phong trir loai gay
hai khong xuong séng dugc sir dung, ty 16 khéi lwong cua cac hop chét nay (téng s)
s0 v6i cac hop chit hop phan (a) thuong ndm trong khoang tir 1:3000 dén 3000:1.
Pugc ru tién 13 ty 18 khbi lugng ndm trong khoang tir 1:300 d&n 300:1 (vi du nhu ty 1€
nam trong khoang tir 1:30 dén 30:1). Ngudi c¢6 hibu biét trung binh trong linh vuc k¥
thuat nay cé thé x4c dinh mot cach d& dang thong qua thir nghiém don gidn mot lugng
hiru hiéu v& mait sinh hoc ctia hoat chét cin thiét cho phé hoat tinh sinh hoc mong

muon.

Pugc wu tién 1a 1 ché phim theo sang ché ma chira ngoai hop chat hop phin
(a), don 1¢ hoic két hop véi hop phan trir ndm (b), it nhat mot hop chit hodc tic nhan
phong trir lodi gdy hai khong xuong séng dugc chon tir nhém gdm abamectin,
acephate, Acetamiprid, acetoprole, acrinathrin, aldicarb, amidoflumet, amitraz,
avermectin, azadirachtin, azinphos-metyl, bifenthrin, bifenazate, bistrifluron,
buprofezin, carbofuran, cartap, chinomethionat, chlorfenapyr, chlorfluazuron,
chlorantraniliprole, clorpyrifos, clorpyrifos-metyl, chlorobenzilate, chromafenozid,

clothianidin, cyantraniliprole, cyflumetofen, cyfluthrin, beta-cyfluthrin, cyhalothrin,
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gama-cyhalothrin, lambda-cyhalothrin, cyhexatin, cypermethrin, cyromazine,
deltamethrin, diafenthiuron, diazinon, dicofol, dieldrin, dienochlor, diflubenzuron,
dimefluthrin, dimethoate, dinotefuran, diofenolan, emamectin, endosulfan,
esfenvalerate, ethiprole, etoxazole, fenamiphos, fenazaquin, fenbutatin oxit,
fenothiocarb, fenoxycarb, fenpropathrin, fenpyroximate, fenvalerate, fipronil,
flonicamid, flubendiamide, flucythrinate, tau-fluvalinate, flufenerim, flufenoxuron,
fonophos, halofenozide, hexaflumuron, hexythiazox, hydramethylnon, imicyafos,
imidacloprid, indoxacarb, isofenphos, lufenuron, malathion, meperfluthrin,
metaflumizone, metaldehyt, methamidophos, methidathion, methomyl, methoprene,
methoxychlor, methoxyfenozide, metoﬂuthrin, milbemycin oxime, monocrotophos,
nicotin, nitenpyram, nithiazine, .novaluron, ‘noviflumuron, oxamyl, parathion,
parathion-metyl, permethrin, phorate, phosalone, phosmet, phosphamidon, pirimicarb,
profenofos, profluthrin, propargite, protrifenbute, pymetrozine, pyrafluprole, pyrethrin,
pyridaben, pyridalyl, pyrifluquinazon, pyriprole, pyriproxyfen, rotenone, ryanodine,
spinetoram, spinosad, spiridiclofen, spiromesifen, spirotetramat, sulfoxaflor, sulprofos,
tebufenozide, tebufenpyrad, teflubenzuron, tefluthrin, terbufos, tetrachlorvinphos,
tetramethylfluthin, thiacloprid, thiamethoxam, thiodicarb, thiosultap-natri, tolfenpyrad,
tralomethrin, triazamate, trichlorfon, triflumuron, Bacillus thuringiensis subsp.
aizawai, Bacillus thuringiensis subsp. kurstaki, virut nucleopolyhedro, ndi doc té delta
bao nang ctia Bacillus thuringiensis, baculovirut, vi khuin gy bénh cho cén tring,
virut gdy bénh cho cén tring va nim gy bénh cho cén trang. Didu dang luu ¢ 13 danh

sach néu trén khong c6 meperflutrin, sulfoxaflor va tetramethylfluthrin.

Trong mot s truong hop, cac két hop ctia hop chét hop phén (a), & dang don
1¢ hodc trong hdn hop v&i hop phan trir ndm (b), v6i cac hop chit hodc tic nhan cd
hoat tinh sinh hoc (dic biét phong trir loai gdy hai khong xwong sng) (tirc 13 hoat
chét) ¢ thé c6 tac dung 16n hon cong hop (tirc 13 tic dung hiép dong). Viéc giam
luong hoat chét giai phong vao mdi trudng ddng thoi van dam bao tic dung phong trur
sinh vét gy hai hiéu qua luén 1a diéu mong mudn. Khi tic dung hiép ddng cta hoat

chét phong trir loai giy hai khong xuong séng xay ra & ty 18 dung ddng thoi cho mirc
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do phong trir lodi giy hai khéng xuong séng thdéa min vé mit nong hoc, thi cac két
hop nhu vay c6 thé 13 c6 lgi dé 1am giam chi phi san xuét cdy tréng va giam luong nap
vao moi trudng.

Bang D1 liét ké c4c két hop cu thé clia tic nhan phong trir lodi gy hai khong
xuong séng véi Hop chit 3 (dwoc nhén dién trong Bang phu luc A) nhu 14 hop phén
(a) hop chét c6 tinh chit minh hoa cta cac hdn hop va ché phdm chira cac thanh phan
hoat tinh va cac phuong phép st dung ching theo séang ché. Cot thir hai cia Bang D1
liét ké cac tic nhan phong trir lodi gdy hai khong xuong séng cu thé (vi dy,
“Abamectin” trong dong dau tién). Cot thir ba cia Bang D1 liét ké& co ché tac dong
(néu di biét) hoic nhém hoa chit cua tac nhan phong trir loai gdy hai khong xuong
sdng. Cot thir tr cia Bang D1 liét k& cac phuong 4n vé khoang ty 1& khdi lugng vé
mirc ma tai d6 tc nhan phong trir loai gy hai khong xwong séng thuong duoc dung so
v6i Hop chit 3 don 1é hodc két hop v6i hop phin trir ndm (b) (vi du, ty 16 “50:1 dén
1:50” abamectin so v6i Hop chét 3 theo trong lwong). Do d6, vi du, dong diu tién cta
Béang D1 boc 16 cu thé két hop ctia Hop chét 3 véi abamectin ma thudng duge phun
v6i ty 18 khéi lugng ndm trong khoéang tir 50:1 dén 1:50. Cac dong con lai cua Bang

D1 dugc céu tric tuong tu.
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Bang D1

Hop phan (a) Téac nhéan phong trir loai Co ché tac dong hodc nhém Ty 18 khéi luong

giy hai khong xuwrong sbéng héa chit thong thuong

Hop chit 3 Abamectin lacton mach vong 16n 50:1 dén 1:50
Hop chit 3 Acetamiprid Neonicotinoid ' 150:1 dén 1:200
Hop chat 3 Amitraz c4c phdi tir thy thé octopamin 200:1 dén 1:100

Hop chit 3 Avermectin lacton mach vong 16n 50:1 dén 1:50
Hop chat 3 Azadirachtin chat chi van ecdysone 100:1 dén 1:120
Hop chit 3 Beta-cyfluthrin chat diéu bién kénh natri 150:1 dén 1:200
Hop chét 3 Bifenthrin chat diéu bién kénh natri 100:1 dén 1:10
Hop chét 3 Buprofezin chat trc ché tong hop chitin - 500:1 dén 1:50
Hop chat 3 Cartap chat twong tu nereistoxin 100:1 dén 1:200
Hop chat 3 Chlorantraniliprole cac phéi tir thy thé ryanodine 100:1 dén 1:120
Hop chét 3 Chlorfenapyr chat fic che chuyé{l van 300:1 dén 1:200

electron ty thé

Hop chét 3 Clorpyrifos chét {rc ché cholinsteraza 500:1 dén 1:200
Hop chat 3 Clothianidin Neonicotinoid 100:1 dén 1:400
Hop chét 3 Cyantraniliprole céc phdi tir thu thé ryanodine 100:1 dén 1:120
Hop chat 3 Cyfluthrin chat diéu bién kénh natri 150:1 dén 1:200
Hop chét 3 Cyhalothrin chat diéu bién kénh natri 150:1 dén 1:200
Hop chét 3 Cypermethrin chat diéu bién kénh natri 150:1 dén 1:200
Hop chat 3 Cyromazine chét trc-ché tong hop chitin 400:1 dén 1:50
Hop chét 3 Deltamethrin chat diéu bién kénh natri 50:1 dén 1:400
Hop chét 3 Dieldrin cac chit trir sdu xyclodien 200:1 dén 1:100
Hop chit 3 Dinotefuran Neonicotinoid 150:1 dén 1:200
Hop chét 3 Diofenolan chat trc ché 16t xac 150:1 dén 1:200

Hop chat 3 Emamectin lacton mach vong 16n 50:1 dén 1:10
Hop chat 3 Endosulfan c4c chat trir sau xyclodien 200:1 dn 1:100
Hop chit 3 Esfenvalerate chat diéu bién kénh natri 100:1 dén 1:400
Hop chit 3 Ethiprole Chat ph(fng be kénh clorua 200:1 d&n 1:100

dugc diéu hoa boi GABA

Hop chat 3 Fenothiocarb 150:1 dn 1:200
Hop chat 3 Fenoxycarb chit dang hiéu hormon 4u tring | 500:1 dén 1:100
Hop chat 3 Fenvalerate chat diéu bién kénh natri 150:1 dén 1:200
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Hop phan (a) Téac nhan phong trtr loai Co ché tac dong hoic nhém Ty 1& khbi lwong
gay hai khong xuong séng héa chit thong thuong
Hop chit 3 Fipronil Chat ph?ng bé kénh clorua 150:1 dén 1:100
duogc diéu hoa boi GABA
Hop chat 3 Flonicamid 200:1 dén 1:100
Hop chit 3 Flubendiamide c4c phéi tir thu thé ryanodine | 100:1 dén 1:120
Hop chit 3 Flufenoxuron chat trc ché tdng hop chitin 200:1 dén 1:100
Hop chit 3 Hexaflumuron chat trc ché tdng hop chitin 300:1 dén 1:50
Hop chit 3 Hydramethylnon chat e che Chuyér,l van 150:1 &n 1:250
electron ty thé
Hop chit 3 Imidacloprid Neonicotinoid 1000:1 dén 1:1000
Hop chat 3 Indoxacarb chat diéu bién kénh natri 200:1 dn 1:50
Hop chat 3 Lambda-cyhalothrin chiét diéu bién kénh natri 50:1 dén 1:250
Hop chét 3 Lufenuron chit tic ché tdng hop chitin 500:1 dén 1:250
Hop chiét 3 Meperfluthrin Chat diéu bién kénh natri 100:1 dén 1:400
Hop chit 3 Metaflumizone 200:1 dén 1:200
Hop chit 3 Methomyl chit tic ché cholinsteraza 500:1 dén 1:100
Hop chét 3 Methoprene chit dang hiéu hormon 4u tring | 500:1 dén 1:100
Hop chét 3 Methoxyfenozide chat chii v4n ecdysone 50:1 dén 1:50
Hop chit 3 Nitenpyram Neonicotinoid 150:1 dén 1:200
Hop chét 3 Nithiazine Neonicotinoid 150:1 dén 1:200
Hop chat 3 Novaluron chat wrc ché tdng hop chitin 500:1 dén 1:150
Hop chit 3 Oxamyl chit tric ché cholinsteraza 200:1 dén 1:200
Hop chit 3 Pymetrozine 200:1 dén 1:100
Hop chét 3 Pyrethrin chét diéu bién kénh natri 100:1 dén 1:10
Hop chit 3 Pyridaben chat e che Chuyéfl van 200:1 dén 1:100
electron ty thé

Hop chit 3 Pyridalyl 200:1 dén 1:100
Hop chét 3 Pyriproxyfen chat dang hiéu hormon 4u tring | 500:1 dén 1:100
Hop chit 3 Ryanodine cac phdi tir thu thé ryanodine 100:1 @&n 1:120
Hop chit 3 Spinetoram lacton mach vong 16n 150:1 dén 1:100
Hop chit 3 Spinosad lacton mach vong 16n 500:1 dén 1:10
Hop chiét 3 Spirodiclofen chét tic ché sinh téng hop lipit | 200:1 dén 1:200
Hop chit 3 Spiromesifen chét tic ché sinh tong hop lipit | 200:1 dén 1:200
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Hop phan (a) | Téc nhan phong trir loai Co ché tac dong hogic nhém | Ty 1& khéi luong
gay hai khong xuong séng héa chét thong thuong
Hop chat 3 Sulfoxaflor 200 : 1 dén 1: 200
Hop chat 3 Tebufenozide chat chu van ecdysone 500:1 dén 1:250
Hop chét 3 Tetramethylfluthrin Chat diéu bién kénh natri 100:1 dén 1:400
Hop chét 3 Thiacloprid Neonicotinoid 100:1 dén 1:200
Hop chét 3 Thiamethoxam neonicotinoid 1250:1 dén 1:1000
Hop chit 3 Thiodicarb chat trc ché cholinsteraza 500:1 dén 1:400
Hop chat 3 Thiosultap-natri 150:1 dén 1:100
Hop chit 3 Tralomethrin chat diéu bién kénh natri 150:1 dén 1:200
Hop chit 3 Triazamate chat trc ché cholinsteraza 250:1 dén 1:100
Hop chit 3 Triflumuron chit trc ché tdng hop chitin 200:1 dén 1:100
Hop chit 3 Bacillus thuringiensis cac tadc nhan sinh hoc 50:1 dén 1:10
Hop chét 3 n0i g 16 delta clia cac tac nhan sinh hoc 50:1 #n 1:10
Bacillus thuringiensis
Horp chat 3 NPV (vi du, Gemstar) cac tac nhan sinh hoc 50:1 dén 1:10

M&i Bang tir D2 dén D54 déu dugce céu tric gidng nhu Bang D1 néu trén chi

khac 13 cac thong s6 & dudi @& muc cot “Hop phan (a)” duogc thay bang théng s cot

Hop phén (a) tuong tmg duoc thé hién sau day. Do do6, vi du, trong Bang D2 thong tin

& dudi dé muc cot “Hop phén (a)” tit ca déu néu “Hop chit 18”, va dong diu tién &

duéi d& muc cta cot trong Bang D2 boc 16 cu thé hdn hop ctia Hop chit 18 va

abamectin. C4c Bang tir D3 dén D54 duoc chu trac twong tu.
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S6 bang Danh sach c6t hop phin (a) S6 bang Danh sach cot hop phén (a)
D2 Hop chat 7 D23 Hop chit 252
D3 Hop chit 8 D24 Hop chit 253
D4 Hop chét 13 D25 Hop chit 254
D5 Hop chat 17 D26 Hop chét 257
D6 Hop chét 40 D27 Hop chit 258
D7 Hop chit 47 D28 Hop chit 259
D8 Hop chét 81 D29 Hop chét 260
D9 Hop chit 82 D30 Hop chit 261
D10 Hop chét 122 D31 Hop chét 262
D11 Hop chét 136 D32 Hop chét 263

D12 Hop chét 143 D33 Hop chét 264
D13 Hop chit 144 D34 Hop chit 265
D14 Hop chét 161 D35 Hop chét 266
D15 Hop chit 195 D36 Hop chét 267
D16 Hop chét 238 D37 Hop chét 268
D17 Hop chét 239 D38 Hop chét 269
D18 Hop chét 240 D39 Hop chit 270
D19 Hop chét 241 D40 Hop chit 271
D20 Hop chét 244 D41 Hop chét 273
D21 Hop chit 245 D42 Hop chét 275
D22 Hop chét 247 D43 Hop chét 276

Mot phuong 4n cua tac nhin phong trir lodi gay hai khong xwong séng (vi du,
cac chat trir sdu va cac thudc diét ve bét) dé tron voi cac hop chét hgp phan (a) bao
gém chit diéu bién kénh natri chéng han nhu bifenthrin, cypermethrin, cyhalothrin,
lambda-cyhalothrin,  cyfluthrin, beta-cyfluthrin,  deltamethrin,  dimefluthrin,
esfenvalerate, fenvalerate, indoxacarb, meperfluthrin, metofluthrin, profluthrin,
pyrethrin, tetramethylfluthrin va tralomethrin; chat trc ché cholinsteraza ching han nhu
clorpyrifos, methomyl, oxamyl, thiodicarb va triazamate; cc neonicotinoid ching han

nhu acetamiprid, clothianidin, dinotefuran, imidacloprid, nitenpyram, nithiazine,
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thiacloprid va thiamethoxam; lacton mach vong 16n ¢6 hoat tinh trir sau ching han nhu
spinetoram, spinosad, abamectin, avermectin va emamectin; cac chit phong bé kénh
clorua dugc diéu hoa bing GABA (axit y-aminobutyric) ching han nhu endosulfan,
ethiprole va fipronil; chit wc ché tdng hop chitin ching han nhu buprofezin,
cyromazine, ﬂﬁfenoxuron, hexaflumuron, lufenuron, novaluron, noviflumuron va
triftumuron; chét ding hiéu hormon 4u tring ching han nhu diofenolan, fenoxycarb,
methoprene va pyriproxyfen; cic phdi tir thu thé octopamin ching han nhu amitraz;
chét chi van ecdysone chéng han nhu azadirachtin, methoxyfenozide va tebufenozide;
cac phéi tir thu thé ryanodine ching han nhu ryanodine, diamit antranilic ching han
nhu chlorantraniliprole, cyantraniliprole va flubendiamide; chat twong tur nereistoxin
ching han nhu cartap; chit wc ché chuyén véan electron ty thé ching han nhu
chlorfenapyr, hydramethylnon va pyridaben; chét trc ché sinh téng hop lipit ching han
nhu spirodiclofen va spiromesifen; céc cht trir sdu xyclodien ching han nhu dieldrin;
cyflumetofen; fenothiocarb; flonicamid; metaflumizone; pyrafluprole; pyridalyl;
pyriprole; pymetrozine; spirotetramat; va thiosultap-natri. Mot phuong 4n ctia cic tac
nhan sinh hoc dé tron véi cac hop chét hop phén (a) bao gbm virut nucleopolyhedro
chang han nhu HzZNPV va AfNPV; Bacillus thuringiensis va bao nang ndi doc té delta
cla Bacillus thuringiensis ching han nhu Cellcap, MPV va MPVII; cling nhu cac chét
trir su virut c6 trong tu nhién va cai bién di truyén bao gdm céc thanh vién cia ho
Baculoviridae cling nhu ndm #n c¢on trung. Duge wu tién 12 1 ché phim chtra hop phin
(a) va it nhit mot hoat chit hodc tac nhan c6 hoat tinh sinh hoc b sung dugc chon tir
Téc nhin phong trir lodi gay hai khong xuong sng duoc néu ra trong Bang D1 néu

trén.

Céc ché phdm theo sang ché 13 hitu ich 1am tac nhan phong trir bénh thuc vat.
Do d6, sang ché con d& cap dén phuong phap phong trir cac bénh cho thuc vat do cac
nidm gdy bénh cho thuc vat gdy ra bao gdm viéc dua 1én thuc vat hodc bd phéan cda né
can dugc bao v¢, hodc 1én hat giéng thuc vét hodc bd phan nhin giéng sinh dudng can
duoc bao v€, mdt lugng hiru hiéu cua ché phém theo sang ché (vi du, ché phém chira

hop phan (a), hoic hop phin (a) va (b)). Ngoai ra, khia canh ndy cia sang ché cling c6
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thé duge mo ta 12 phuong phap bao vé thuc vat hodc hat gidng thuc vat khoi cac bénh
do nim gay bénh giy ra bao gdm viéc dua mot lugng hiru hiéu diét ndm ctia ché phdm
theo sang ché 1én thuc vat (hodc by phan cia nd) hoic hat giéng thuc vat (truc tiép
hogc thong qua méi truong (vi dy, méi truong sinh trudng) cta thye vat hoic hat gidng

thuc vat).

Viéc phong trir bénh cho thyc thudng duoc thuc hién béng viéc dua mot luong
hitu hiéu ctia ché phim theo sang ché (vi du, chira hop phén (a), hodc hdn hop cta hop
phﬁn (a) va (b)), thong thuong dudi dang ché phém duoc ché hoa, hoic trudc hodc sau
khi bi nhiém, vao phén thuc vét cn dugc bao vé chéng han nhu ré, than, 14, qua, hat
giéng, than cu hodc cud, hodc vao moi truong (dét tréng hoic cat) thuc vat can duoc
bao vé dang phit trién trong d6. Ngoai ra, hop phan (a) hoic c4c hén hop cta ching
cling c6 thé duoc dua 1én hat gidng dé bao vé hat va cay con phat trién tir hat. Ngoai ra

cling c6 thé dua hdn hop nay 1én qua nuée tudi dé didu tri thue vat.

Ty 1& dung thich hop (vi du, mdt lugng hiru hi¢u diét ndm) ciia hop phin (a)
(tirc 13 it nh4t mot hop chat dugc chon tir cac hop chit c6 cong thirc 1, N-oxit va mubi
cua chuing) cling nhu mure dung thich hop (vi dy, lugng c6 hoat tinh sinh hoc hitu hiéu,
mot lugng hiru hidu diét nAm hoic lugng hiru hiu trir c¢on tring) cho cac hdn hop va
ché pham chira hop phén (a) theo sang ché c6 thé bi anh huéng béi nhidu yéu t6 mai
trudng va phai diroc xé4c dinh dya trén diéu kién st dung thuc té. Thong thudng, cb thé
béao vé 14 khi duge xtt Iy v6i mie hoat chét tir it hon khoang 1 g/ha dén 5000 g/ha. Hat
gidng va cdy con thudmg c6 thé dugc bao vé khi hat gidng duge xir Iy véi mirc ndm
trong khoang tir 0,1 dén khoang 10 g cho mot kilogam hat giéng; va bd phan nhan
gidng sinh dudng (vi du, canh gidm va than cu) thuong dugc bao vé khi bd phan nhan
gidng duge xtr Iy véi mirc nim trong khoang tir 0,1 d&én khoang 10 g cho mot kilogam
bo phan nhén giéng. Thong qua thir nghiém don gian, ngudi c6 hidu biét trung binh
trong linh vuc k¥ thuit nay c6 thé xac dinh mot cach d& dang ntc ding hop phan (a),
va cac hdn hop va ché phdm cua ching, chira cac két hop cu thé ctia hoat chét theo
sang ché can thiét dé tao ra phd bao vé thuc vat va phong trir cac bénh cho thuc vt

mong mudn v tuy ¥ lodi gdy hai cho thuc vat khéc.
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Hop chét c6 cong thuc 1, N-oxit, va mudi cia chung, 1a ddc biét hiéu qua trong
viéc phong trir cac bénh cho thuc vét do ndm gdy bénh gay ra, ddc biét cac loai thudc
nhém Basidomycete va Ascomycete. Viéc két hop cac hop chét nay véi cac hop chét
diét nAm khéc c6 thé tao ra tac dung phong trir cac bénh gay ra do phd rong cac ndm
gdy bénh cho thuc vit & cic nhom Basidiomycete, Ascomycete, Oomycete va
Deuteromycete. Theo d6, cac hdn hop va ché phdm duoc mo ta trong ban md ta nay cé
thé phong trir phd rong cc bénh cho thuc vat, cac sinh vat gy bénh cho cay tréng & 14
~ bao gdm: cac ciy hat ngii cbc ching han nhu ciy lia mi, lta mach, cdy yén mach, ciy
lia mach den, cay triticale (14 cAy ngii cic lai gitra lda my va lta mach den), cay lua,
ngd, cay lua mién va ciy ké; ciy nho ching han nhu cdy nho cho qua lam rugu va
ruQu vang; cic ciy trong nong nghiép ching han nhu ciy cai dau (canola), cdy hudng
duong; cdy ci cai dudong, dudng mia, cdy dau nanh, cay lac (groundnut), cy thudc 14,
cdy c6 linh ling, c6 ba 14, cdy hd chi, cay théo c6 ba 14 trén mdi cudng (trefoil) va dau
tam; cdy an qua thudc ho tdo chéng han nhu tdo, 1€, qua tdo tdy dai, cdy son trd Nhat
ban, cy tdo gai thang Nam (mayhaw) va cdy moc qua; qua c6 hat ching han nhw qua
dao, qua anh dao, qua mén, qua mo, qua xuan dao va qua hanh; qua ho cam quit ching
han nhu qua chanh, chanh 14 cam, qua cam, qua nho, qua quit (qua quit tangerine) va
quéa quét vang; cac cdy rau cho r& va thin ci va céc cdy trong nong nghiép (va 14 cua
chiing) ching han nhu cAy atisd, ciy trdng trong vuon va ciy ci cai duong, ca rdt, cay
sin, cAy gimg, cdy nhan sim, ciy cai ngua, ciy ci cai vang, cay khoai tiy, ciy cu cai,
cdy cu cai Thuy dién, khoai lang, cdy cu cai va cdy khoai m&; cac loai rau thudc ho
hanh ching han nhu t6i, t6i tdy, hanh va cdy he tay; cac loi rau 14y 14 ching han nhu
rau arugula (cdy ci 16ng), cn tdy, can tdy, cai xoong, rau diép quan (rau diép ma), cay
thi 13, rau diép cai va rau diép 14, cAy mui tdy, cay cai radicchio (rau diép xoén), cay
~ dai hoang, rau bina va cdy cai cdu vong; rau c6 14 thude ho cai bip (cai dau) ching han
nhu ciy bong cai xanh, bong cai xanh raab (ciy rapini), cai bruxen, cai bip, ciy cai
thia, sup lo, cay cdi 14, cai xodn, su hao, cdy mu tac va ciy cd; cac loai rau thudc ho
déu (cdy mong nudc hodc lam kho) chéng han nhu d4u lupin, ddu (Phaseolus spp.)
(bao gdm dau vén, dau tdy, dau lima, ddu tring hay ddu hai quan, ddu An do, ciy dau

tay, dau co-ve, ddu tepary va cay dau sap), dau (Vigna spp.) (bao gém déu adzuki, dau
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diia, dau mét den, dau tréng, d4u dia, cdy dau diia, ddu crowder, cdy dau ngai, cdy dau
xanh, d4u gao, ddu dila, diu den va d4u diia yardlong bean), d4u tim (fava), ddu xanh
chickpea (d4u garbanzo), cay guar, cdy ddu nhiét d6i My, ddu lablab, ciy dau ling va
cdy dau Ha lan (Pisum spp.) (bao gdm cdy d4u dwarf pea, ddu Ha lan c6 vo mém, ciy
déu English pea, ddu Ha lan, dau Ha lan garden pea, ddu xanh, didu Ha lan snowpea,
dau Ha lan sugar snap pea, cdy ddu Sang va ddu nanh); c4c loai rau cho qua ching han
nhu cdy ca, cdy anh dao c6 ndt san (Physalis spp.), dua 18 va hat tiéu (bao gbm &t
chudng, 6t cay, hat tiéu, 6t ti€u Gia-mai-ca, 6t ngot; ciy tomatillo va ca chua); cac loai
rau bau bi ching han nhu qua su su (qua), bi ngd (bi ngd con c6 tén 1a Chinese
préserving melon), loai dwa hiu géc,‘dua chudt, dua chudt ri., cdy bau an dugc (bao
gdbm cdy bdu hyotan, cidy biu cucuzza, mudp hechima, va bi Chinese okra),
Momordica spp. (bao gdm ciy muép ding, day gic, khd qua va dua leo), dua 1& (bao
gdm dua d6 va qua bi ngd), bi mua ha va bi mia dong (bao gém bi d6 hinh qua 1€, bi
ngd calabaza, bi hubbard, bi d4u, bi s¢i) va dua héu; cic loai ciy qua mong ching han
nhur qua mém xdi (bao gdm qua bingleberry, qué boysenberry, qud mam x6i dewberry,
qua mam x0i lowberry, qua marionberry, qua mam xdi olallieberry va qua mam x6i
youngberry), cdy viét quét, cdy nam viét quét, ciy Iy chua, qua cdy com chay, cay 1y
gai, cay viét quét huckleberry, cdy mam x6i loganberry, cdy mam x06i dd raspberry va
cdy dau tay; cic loai cdy cho hat ching han nhu ciy qua hanh, cay beech nut, cay han
nhén Brazil nut, ciy butternut, cdy dao 1on hot, cay hat dé, ciy dé gai, ciy phi (cay hat
phi), cdy hat qua hd ddo, cdy macadamia nut, ciy hd dao pécan va cdy 6c cho; cdy qua
viing nhiét d6i va cac loai cdy trong khéac ching han nhu ciy chudi, cay chudi 14, ciy
x0ai, cy dira, cay du di, cay 6i, cay 16 thu, cdy vai, cy thia, cdy ca phé, cacao, duong
mia, cdy co dau, cdy vimg, cdy cao su va cac loai cdy gia vi; cac cdy trong cho xo
ching han nhu ciy bong, lanh va cay gai dau; cac loai ¢ (bao gdm céc loai c6 mua 4m
va mua lanh) ching han nhu cé bent grass, co Kentucky bluegrass, co St. Augustine,
c6 dudi trdu va cé ga.

Céc sinh vat gdy bénh bao gdm: Oomycetes, bao gdm céc sinh vat gdy bénh
Phytophthora ching han nhu Phytophthora infestans, Phytophthora megasperma,
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Phytophthora parasitica, Phytophthora cinnamomi va Phytophthora capsici, cic sinh
vat gdy bénh Pythium ching han nhu Pythium aphanidermatum, va céc sinh vat gay
bénh thudc ho Peronosporaceae ching han nhu Plasmopara viticola, Peronospora spp.
(bao gdm Peronospora tabacina va Peronospora parasitica), Pseudoperonospora spp.
(bao gdm Pseudoperonospora cubensis) va Bremia lactucae; céc Ascomycete, bao
gbm cac sinh vt gdy bénh Alternaria ching han nhu Alternaria solani va Alternaria
brassicae, c4c sinh vét gdy bénh Guignardia ching han nhu Guignardia bidwelli, cic
sinh vat gdy bénh Venturia ching han nhu Venturia inaequalis, cic sinh vt gdy bénh
Septoria chéng han nhu Septoria nodorum va Septoria tritici, cac sinh vat gdy bénh
phén tring chéng han nhu Blumeria spp. (bao gdm Blumeria graminis) va Erysiphe
spp. (bao gbébm Erysiphe | polygoni), Uncinula necatur, Sphaerotheca fuligena va
Podosphaera leucotricha, Pseudocercosporella herpotrichoides, cac sinh vat gy bénh
Botrytis chang han nhu Botrytis cinerea, Monilinia fructicola, cac sinh vat giy bénh
Sclerotinia chang han nhu Sclerotinia sclerotiorum, Magnaporthe grisea, Phomopsis
viticola, céc sinh vt giy bénh Helminthosporium ching han nhu Helminthosporium
tritici repentis, Pyrenophora teres, cac sinh vat gdy bénh loét ciy ching han nhu
Glomerella hodc Colletotrichum Spp. (ching han nhu Colletotrichum graminicola va
Colletotrichum orbiculare), va Gaeumannomyces graminis; cac Basidiomycetes, bao
gdm bénh gi sit gy ra do Puccinia spp. (ching han nhu Puccinia recondita, Puccinia
striifformis, Puccinia hordei, Puccinia graminis va Puccinia arachidis), Hemileia
vastatrix va Phakopsora pachyrhizi; cic sinh vat giy bénh khac bao gbm Rhizoctonia
spp. (ching han nhu Rhizoctonia solani va Rhizoctonia oryzae); cac sinh vt giy bénh
Fusarium ching han nhu Fusarium roseum, Fusarium graminarum va Fusarium
oxysporum; Verticillium dahliae; Sclerotium rolfsii; Rynchosporium secalis;
Cercosporidium personatum, Cercospora arachidicola va Cercospora beticola;
Rutstroemia floccosum (con dugc biét dén 13 Sclerontina homoeocarpa); va cac gidng
va loai khac gin véi cac sinh vat gdy bénh nay. Thong thuong, cac sinh vat giy bénh
dugc goi la cac bénh, va do d6 trong ciu trén cum tir “sinh vt gy bénh” con dung dé
chi bénh thuc vat giy ra do sinh vat gy bénh nay. Cu thé hon, cac bénh cho thuc vit
gy ra do sinh vét gdy bénh. Do d6, vi du, bénh phén tréng 1a bénh & thuc vat do céc
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sinh vat gdy bénh phin tring gy ra, cac bénh Seproria 1a bénh & thuc vat do cac sinh
vat gdy bénh Septoria gy ra, va bénh gi sét 1a bénh & thuc vt do céac sinh vat gy
bénh gi sit gdy ra. Mot s6 hop chét diét ndm ciing c6 tinh chit diét vi khudn, va do d6
ngoai hoat tinh diét ndm, ché pham hoic két hop con c6 thé c6 hoat tinh dbi véi vi
khuin ching han nhu Erwinia amylovora, Xanthomonas campestris, Pseudomonas
syringae, va cac loai tuong tu.

Déng Iuu y 12 da phat hién duge ring cac hop chit c6 cong thirc 1 anilino-
pyrazol dugc thé & vi tri 2,6 (tirc 12 Cong thire 1 trong d6 X 14 NH, va R va R3 khong
phai 13 H) trong d6 R2 13 H c6 dic tinh duoc dong hoc duoc cai thién dang ké so véi
cac hop chét tuong tng trong d6 R2 khong phai 1a H. Déc biét 1a & ddng vét c6 xuong
sdng ddng vat, dd nhan thiy ring cac hop chét trong d6 R2 1a H thay vi 1a cdc nhéom
khac khong phai 1a H c6 su phan bb vao chit béo giam di dang k&, nho d6 lam giam
kha néng tich lu§ sinh hoc. Minh hoa ciia cac hop chét cé cong thirc 1 anilino-pyrazol
duge thé & vi tri 2,6 trong d6 R2 1a H 1a c4c hop chét 239, 240, 241, 244, 245, 247,
252, 253, 254, 257, 258, 259, 260, 261, 262, 263, 264, 265, 266, 267, 268, 269, 270,
271, 273, 275 va 276 duoc nhan dién trong Bang phu luc A. Ngoai ra, ngoai viéc cé
dic tinh duge dong hoc tét hon & dong vat co xwong sdng, d3 nhén thiy rang cac hop
chét c6 cong thirc 1 anilino-pyrazol duoc thé & vi tri 2,6 trong d6 R1 1a halogen, hoac
dic biét hon 1a Cl hogc Br, va R3 13 F hodc Cl, hoic dic biét hon F, ¢6 hoat tinh cao
hon déng ké khi R2 13 H déi véi bénh nédm & thuc vat, ching han nhw bénh do Septoria
tritici gay ra.

C6 thé do dic tinh duge dong hoc cia hop chét c6 cong thirc 1 bing cach sir
dung nhiéu phuong phép thir nghiém da biét trong linh vuc khoa hoc dugc ly. Trong
mdt phuong phap cé tinh chit minh hoa lién quan dén viéc ding mot lidu qua dudng
miéng, ba con chudt duc va ba con chudt cai nhan mot liéu hop chét tht nghiém qua
duong miéng. Khoang 0,25 ml méau dugc chich ra qua tinh mach duéi ngay truée khi
dung lidu, va sau d6 & 0,25, 0,5, 1,2, 4, 8, 12, 24 h va clr 24 h sau d6 cho dén khi giét
chét. Vo lic bi giét chét, cling gom chit béo d& x4c dinh ty 1& cht béo:huyét twong
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lac bi giét chét. Gom mau vio céc éng chura axit etylendiamintetraxetic (EDTA) va ly
tam & toc dd 2500 x g dé tach riéng huyét twong ra khoi té bao méu. Sau d6 chiét huyét
tuong bang cach két tia protein biang cach st dung, vi du, axetonitril va dia két taa
protein (vi du, Strata Impact Protein Precipitation Plate, sé phidn CEO-7565 cua
Phenomenex, Torrance, CA, U.S.A.) theo chi din duoc néu cho dia. Theo cach khac,
huyét twong duge chiét chi bing axetonitril, dugc khﬁéy xody (tire 13 duge khudy tron
bang cach sir dung méy khudy xody), va duoc ly tdm dé tach vién protein. Sau khi loai
bd protein, phan tich huyét twong vé& hop chit gbc va/hodc chit chuyén hoa bing
phuong phép sic ky 1éng -phd khdi (LC/MS). Chét béo duoc lam ddng nhét hoa va
chiét bng dung méi hitu co ching han nhu axetonitril. Sau do, phan tich dich chiét vé
hop chét gbc va/hoic chét chuyén hoa bang LC/MS. Tiép theo, phan tich sb lidu duoc
dong hoc trong huyét trong bing cach sir dung phfln mém mé hinh khéng tuyén tinh
(vi dy, WinNonlin™ tir Pharsight, Cary, NC, U.S.A.) d x4c dinh thoi gian ban huy
ctia hop chat duge cép trong huyét twong, thoi gian sau khi cdp dén khi dat dén ndng
do6 trong huyét twong cuc dai (Tmax), nong dd trong huyét turong cuc dai (Cmax) va
dién tich duéi dudng cong ndng dod trong huyét tuong (AUC). Vi viée phan tich chét
béo can phai giét chudt, thu nhén s liéu chit béo & mot diém thei gian (tuc 13 thoi
gian giét con chudt). Tuy nhién, bing c4ch sir dung nhiéu con chudt duge giét chét sau
céc khodng thoi gian khéc nhau tir thoi gian dung liéu, xac dinh dugc cac théng sb nhu
Cmax cho chit béo. Bang cach sir dung phuong phap dugc mo ta trén ddy, nhan thiy
13 cac hop chét 239, 240 va 241 duoc nhan dién trong Bang phu luc A c6 su phan bd
vao chét béo giam di dang k& so véi cac hop chit tuong tmg trong d6 R2 khong phai 1a
H.

Trong ché phidm diét ndm theo sang ché, cac hop chét cong thie 1 cia hop
phén (a) c6 thé c6 thc dong hiép ddng véi cac hop chit diét ndm bd sung ctia hgp phin
(b) dé tao ra cac két qua c6 lgi nhu mé réng phd cac bénh thuc vét duoc phong tri,
kéo dai thoi gian bao vé ¢ tc dung phong bénh va diéu tri, va 1am giam su ting ndm
gy bénh c6 tinh khang. Trong cic phwong 4n dic biét, ché phdm dugc néu ra theo

séng ché chira ty 1& nhit dinh hop phén (a) va hop phén (b) 12 dic biét hitu ich phong
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trir cac bénh nim cu thé (chéng han nhu Alternaria solani, Blumeria graminis f. sp.
tritici, Botrytis cinerea, Puccinia recondita f. sp. tritici, Rhizoctonia solani, Septoria

nodorum, Septoria tritici).

Hén hop ctia cac thude diét ndm ciing c6 thé cho tac dung phong trir bénh tét
hon ddng ké nhu ¢6 thé duge du dodn dua trén hoat tinh cia hop phan don 1&. T4c
dung hiép ddng nay da duge mé ta 1a “tac dong hop téc ctia hai hop phin cia hdn hop,
sao cho tic dung tdng 13 manh hon hodc kéo dai 1au hon téng tac dung cta hai (hoac
nhiéu) thanh phdn dugc tinh doc lap” (tham khao P. M. L. Tames, Neth. J. Plant
Pathology 1964, 70, 73-80). Trong cac phuong phép tao ra tdc dung phong trir bénh
cho thyc vt trong d6 c6 tac dung hiép dong khi dung két hop cac hoat chét (vi du, cac
hop chét diét nim) 1én thyc vat hoic hat gidng, cac hoat chét dugc dung theo ty 18 khéi
lugng c6 tac dung hiép dong va lugng cb tac dung hiép ddng (tirc 1a lugng hiru hiéu
hiép ddng) amounts. Viéc do tac dung phong trir bénh, e ché va phong ngira bénh
khong thé vuot qua 100%. Do d6 khi ding cum tir tic dung hiép dbéng dang ké thong
thuong doi hoi viée str dung mire ding céc hoat chat trong d6 cac hoat chit riéng ré& co
hiéu qué nhé hon 100% nhiéu, sao cho tic dung cong hop ciia chung hau nhu nhé hon
100% dé c6 thé néi rang c6 kha ning tac dong do tic dung hiép ddng. Mic khac, mirc
dung hoat chit qué thip c6 thé khong thé hién mirc hoat tinh cao trong hon hop ngay
cé khi c6 tac dung hiép ddng. Bing thir nghiém don gian, ngudi c6 hiéu biét trung binh
trong linh vuc k¥ thuit ndy c6 thé nhan ra mot cach d& dang va t6i wu hoa ty 16 khéi

lugng va murc dung (tirc 12 lugng) cac hop chat diét ndm dé cho tac dung hiép dong.

Céc thir nghiém sau ddy bao gdm c4c thir nghiém thé hién hidu qua hop chit
theo sang ché phong trir c4c sinh vat gy bénh cu thé; do d6 hiéu qua nay dugc thu
nhén khi dung cac hén hop diét nim chira cdc hop chét theo sang ché. Cac thir nghiém
sau ddy con bao gdm cac thir nghiém thé hién hiéu qua phong trir ctia hdn hop theo
séng ché 1én c4c sinh vét gdy bénh nhit dinh. Tuy nhién, tdc dung phong trir bénh cuia
cac hop chat theo sang ché khi dung don 1€ hoic trong hdn hgp khong chi gidi han &

cac nam loai gdy bénh dugc néu ra 1am vi du.
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Tham khao Bang phu luc A vé mb ta hop chit. Tham khao Bang phu luc B vé
sd liéu nhiét d6 néng chay. Tham khao Béang phu luc C vé b licu 1H NMR. Cac tir
viét tit sau ddy duoc sir dung trong cic Béng phu luc sau day: Me 1a metyl, MeO la
metoxy, EtO 12 etoxy, va -CN 13 xyano. Vi ¢6 tinh d6i xtng, R1 ¢6 thé dugc thay biang
R3, va R4 ¢6 thé duogc thay béng R6, néu nhu céc dinh nghia ctua Rl, R3, R4 va R
cho phép. Tir viét tat “Cmpd.” diing dé chi “Hop chat”, va tir viét tit “Ex.” ding dé chi
“Vi dy” va sau d6 12 sb biéu thi vi du téng hop ma hop chét dugc didu ché tir d6. Phé
khdi (M.S.) duoc bao céo 13 trong lwong phan tir cta ion gbc du ddng vi cao nhit
(M+1) duoc tao ra bang cach bd sung H (trong luong phan tir bang 1) vao phan tfr.
nay, dugc quan sat bang phuong phap phd khéi sir dung ion hoa héa hoc ap sut khi
quyén (APT). Su c6 mit clia ion phén tir chira mdt hodc nhidu nguyén td ddng vi c6

nguyén tir khdi cao hon véi mire thip hon (vi du, 37C1, 81Br) khéng dugc bdo céo.
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Béang phu luc A

R2
Hop chét sb Rl R2 R3 RO X M.S.
1 F H H cl F H NH 334
2 F F H cl F H NH 352
3(Vidul) F MeO F cl F H NH *
4 F F F cl F H NH 370
5 F MeO H cl F H 0 365
6 F F H F MeO F NH 366
7 (Vidu2) F F F F MeO F NH =
8 (Vi du 6) F CN F F F F 0 #x
9 cl cl H F F F 0 387
10 cl cl H F MeO F 0 399
11 F F F F F H NH 354
12 F MeO F F F H NH 366
13 (Vidu 3) F CN F 1 F H 0 i
14 F CN F F MeO H 0 374
15 F cl F F MeO F 0 #h
16 F MeO F cl cl H NH 398
17 (Vi du 4) F F H cl cl H NH o
18 F F F cl cl H NH 386
19 F MeO F F F F NH 384
20 F CN F F MeO F NH 391
21 F MeO F F MeO F NH 396
2 F H F F MeO F 0 367
23 cl F H F MeO F NH 382
2 F Br F F MeO F 0 447
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M.S.

Rl

Hop chit sb

377

Cl

-CN

25

379

-CN

26

362

-CN

27

378

-CN

Cl

28

382

MeO

Cl

29

361

-CN

30

-CN

Cl

31

389

MeO

Cl -CN

32

360

Cl

-CN

361

-CN

34

NH

-CN

35

-CN

MeO

36

376

Cl

-CN

Cl

37

392

MeO

-CN

38

380

EtO

39

-CN

Cl

40

390

MeO

Cl

-CN

41

364

MeO

Cl

42

364

MeO

Cl

43

375

Cl

-CN

Cl

44

362

-CN

45

352

Cl

46

368

Cl

Cl

47

352

Cl

48

49

Cl

Cl

50

MeO

51

318

52

336

53

348

MeO

54

382

Cl

MeO

55
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M.S.

Rl

Hop chit sb

369

Cl

56

377

Cl

-CN

57

368

Cl

Cl

58

343

-CN

59

Cl MeO

60

Cl

61

F CHOH 381

MeO

62

MeO

63

336

64

423

Br

-CN

65

NH

Cl1 MeO

66

Cl

Cl

67

-CN

68

69

398

Br

70

NH

71

MeO

72

413

Cl

Br

73

415

Br

74

Cl

-CN

75

Br

-CN

76

397

MeO

Cl

Cl Cl

71

386

Cl

Cl

Cl

78

406

Br

-CN

79

422

Br

-CN

Cl

80

386

Cl

Cl

81

386

Cl

Cl

82

-CN

83

431

Br

Cl

84

413

Cl MeO Cl Cl

85

370

Cl

86
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M.S.

Rl

Hop chit sb

386

Cl

Cl

87

383

Cl

Cl

Cl

88

89

-CN

90

-CN

91

372

MeO

Cl

-CN

92

388

MeO

Cl

Cl -CN

93

398

Br

94

458

Br

Br

95

414

Br

Cl

96

334

Cl

97

448

Br

Cl

Cl

98

433

MeO

Br

Cl -CN

99

418

MeO

Br

-CN

100

380

Cl

Cl MeO

101

459

MeO Cl Br

Cl

102

425

Br

Cl MeO

103

394

Cl

EtO

Cl

104

Cl

Cl

Cl

Cl

105

395

Cl

-CN

106

359

-CN

Cl

107

393

-CN

Cl

Cl

108

Cl

Cl

Cl

109

359

-CN

Cl

110

393

-CN

Cl

Cl

111

375

-CN

Cl

Cl

112

Cl

Cl

113

Cl

Cl

Br

114

Cl

Cl

Cl

Cl

115

360

Cl

-CN

116

369

Cl

117
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M.S.

Rl

Hop chét s§

398

Br

118

360

Cl

-CN

119

432

Cl

Br

120

370

Cl

121

CHOH *k

H

Cl

F

122 (Vidu 5)

CHOH 383

H

Cl

Cl

123

Cl

Cl

124

NH

Cl

Cl

Cl

125

370

Cl

126

360

-CN

Cl

127

376

-CN

128

432

Br

Cl

129

344

-CN

130

394

Cl

Cl

-CN

Cl

131

Cl

Cl

Cl

Cl

132

416

Br

133

432

Cl

Br

134

414

Cl

Br

135

402

Cl

Cl

Cl

136

386

Cl

Cl

137

404

Cl

Cl

Cl

138

406

-CN

Br

139

360

-CN

Cl

140

386

Cl

Cl

141

386

Cl

Cl

142

416

Br

143

432

Cl

Br

144

416

Br

145

416

Br

146

Cl

Br

147

H CHOH 401 %

Cl

Cl

148
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M.S.

Rl

Hop chét sb

377

-CN

Cl

150

CHOH

H

Cl

Cl

151

CHOH

H

Br

152

CHOH 427 ¥

H

Cl

Br

153

396

Br

154

448

Cl

Br

Cl

155

Cl

Cl

Cl

156

Cl

Cl

Cl

157

369

Cl

Cl

158

344

-CN

159

352

Cl

160

386

Cl

Cl

161

352

Cl

162

474

Br

Br

163

464

Cl

Cl

Br

Cl

164

404

Cl

Cl

Cl

165

414

Br

Cl

167

508

Br

Cl

Br

Cl

168

458

Br

Br

169

420

Cl

Cl

Cl

Cl

170

430

Cl

Br

Cl

172

474

Br

Br

Cl

173

464

Br

Cl

Cl

Cl

174

444

175

Cl H CHOH 384

Cl

177

CHOH 385

H

Cl

178

CHOH 374

H

Cl

-CN

179

478

Cl

180

460

Cl

181

494

Cl

Cl

182

474

Cl

Br

Br

183
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Hop chit sé R2 R3 R4 R RO M.S.
184 Br Br H F F H 458
185 F cl F F MeO H 382
186 F cl Br cl F H 448
187 F F cl F MeO H 396
188 F F cl F EtO H 396
189 F cl F F EtO H 396
190 F cl cl F EtO H 412
191 F Cl c1 F MeO H 398
192 cl F cl F EtO H 412
193 F F H F EtO H hx
194 cl F cl F MeO H 398
195 Br F F Br F H 476
196 F F cl F EtO F 414
197 Cl cl I cl F H 512
198 cl cl F F EtO F 430
199 F cl F F EtO F 414
200 cl F cl F EtO F 430
201 F cl Cl cl MeO H 416
202 F cl cl cl EtO H 430
203 F F cl cl MeO H 398
204 F cl F cl MeO H 398
205 cl F c1 cl MeO H 416
206 F F cl cl EtO H 412
207 F Cl F cl EtO H 412
208 cl F cl cl EtO H 430
209 F F H cl EtO H 378
210 cl cl I F F H 494
211 Br Br F F F H 476
212 Br Br F cl F H 492
213 F F I cl F H 478
214 F F I F F H 462
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M.S.

Rl

Hop chit sb

524

Br

215

462

216

478

Cl

217

524

Br

218

490

MeO

Cl

219

490

MeO

Cl

220

444

Cl MeO

Br

221

494

Cl

Cl

222

584

Br

Br

223

MeO H CHOH 413

Cl

Cl

224

478

Cl

225

524

Br

226

Cl

Cl

Cl

227

Cl

Cl

228

Cl

Br

229

Cl

Cl

230

Cl

Cl

Cl

231

Br

Cl

232

Br

Cl

Cl

233

Br

Cl

234

Br

Br

235

Br

Cl

236

Br

Cl

Cl

237

-CN

Cl

238

Cl

Cl

239

414

Br

Cl

240 (Vi du 7)

414

Cl

Br

241

440

Br

Br

242

488

Br

243

Br

Br

244

Br

245
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M.S.

Rl

Hop chit s6

426

246

Br

247

-CN

Cl

248

-CN

Cl

Cl

249

-CN

-CN

250

367

Cl

Cl

251

348

Cl

Me

252

364

Cl

Cl

Me

253

410

Cl

Br

Me

254

NH

Cl

Cl

Cl

255

Br

Cl

Cl

256

360

MeO

Cl

Me

257

406

MeO

Br

Me

258

344

MeO

Me

259

364

MeO

Cl

260

410

MeO

Br

261

376

Cl MeO

Cl

Me

262

422

Cl MeO

Br

Me

263

380

MeO

Cl

Cl

264

394

Br

Me

265

454

Br

Br

Me

266

394

Br

Me

267

332

Me

268

348

Cl

Me

269

328

Me

Me

270

344

Cl

Me

Me

271

396

Br

Cl

272

426

MeO

Cl

Br

273

396

Cl

Br

274

352

Cl

275

410

Br

Cl

Me

276
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* s lidu vé& nhiét do nong chay (MP) dugc liét ké trong Bang phu luc B.

** S§ lieu APT hodc s6 liéu 1H NMR duoc liét ké trong cic vi du tdng hop.
*** 86 lieu 1H NMR duogc liét ké trong Bang phu luc C.
1 Pic ciia ion gdc (M), khong phai M+1, dugc theo dbi.

I Pic 402 (M+2) ciing dugc theo dai.
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Béang phu luc B
Hop chdt Nhiétddonéng | Hopchdt  Nhiétdonong | Hopchit  Nhiét do nong

s6 chay 2 sb chay sd chay
31 80-82 72 172-174 156 181-183
35 160-162 75 132-135 157 155-157
36 228-230 76 132-134 227 183-184
40 93-95 83 181-183 228 180-182
49 110-112 89 178-180 229 154-155
50 105-107 90 168—-170 230 190-191
51 130-132 91 101-105 231 - 154-155
60 109-111 114 137-139 238 177-179
61 57-59 115 151-153 239 166168
63 133-135 124 169-171 244 154--156
66 91-93 125 111-113 245 149-151
67 82-84 132 229-231 247 127-129
68 182-184 232 88—89 249 200-202
69 156-158 233 186-187 250 200-202
71 171-173 234 182—-183 255 183-185
105 118-120 235 167-169 256 199-201
109 117-119 236 199-201

113 135-136 237 160-162

a Nhiét d6 néng chay s liéu 13 °C.
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Béng phu luc C
Hop cht s6 4 ligu IH NMR (dung dich CDCl3 trir khi c6 quy dinh khac)2

15 8 6,74 (m, 2H), 6,30 (m, 2H), 3,83 (s, 3H), 3,75 (s, 3H), 2,03 (s, 3H).

03 87,01 (m, 1 H) 6,79 (ddd, 1H) 6,63 (m, 3 H) 6,34 (td, 1H) 5,34 (br s, 1H) 3,99
(m, 2H) 3,68 (s, 3H) 2,23 (s, 3H) 1,39 (m, 3H).

ras 8 7,30 (m, 2H), 7,25-7,30 (m, 1H), 7,08 (m, 1H), 6,76 (m, 1H), 6,28 (m, 1H),

5,67 (br's, 1H), 3,69 (s, 3H), 2,27 (s, 3H).

a §6 lisu 1H NMR 1a theo ppm & phia dudi tetrametylsilan. Cac lién hop
duoc ky hiéu béng (s)-vach don, (br s)-vach don rong, (ddd)-vach ddi ctia vach doi

cua vach doi, (td)-vach ba cua vach déi va (m)-vach boi.

Vi du sinh hoc theo sdng ché

Phuong phap chung dé didu ché huyén phu thir nghiém cho cac thi nghiém
A-T: truée hét cac hop chét thir nghiém duge hoa tan trong axeton v6i mdt lwong bing
3% thé tich cudi va sau d6 dugc tao huyén pht & ndng do mong mudn (theo ppm)
trong axeton va nuéc tinh khiét (hdn hop 50/50 theo thé tich) chira 250 ppm chit hoat
dong bé mit Trem® 014 (este ruou da chirc). Sau d6 huyén phu thir nghiém thu dugc
dugc sir dung trong céc thir nghiém A-1.-MJi thir nghiém duge thuc hién 1am ba lan,
va cac két qua duoc ldy trung binh. Phun xit huyén phu thir nghiém 200 ppm vao vi tri
dong chady trén thyc vat thr nghiém 1a twong duong véi mite 800 g/ha. Trir khi duogc
quy dinh khéc di, cdc gia tri danh gi biéu thj ring sir dung huyén phu thtr nghiém 200
ppm. (d4u hoa thi “*” bén canh gia tri danh gi4 biéu thi ring st dung huyén phu thir
nghiém 40 ppm.)

Thir nghiém A

Phun huyén phu thir nghiém vao vi tri dong chay trén cdy ca chua con. Ngay
hom sau gy nhiém cac cdy con nay huyén phu chtra bio tir Botrytis cinerea (tac nhan
gy bénh ndm mang nhén cay ca chua) va dugc U trong trong khi quyén bio hoa &

nhiét d 20 °C trong thoi gian 48 h, va sau d6 di chuyén dén budng sinh trueéng & nhiét
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d6 24 °C trong thoi gian 3 ngay nita, sau thoi gian d6 dénh gia mirc 4o bénh bing quan

sat.

Thir nghiém B

Phun huyén phu thi nghi€ém nay vao vi tri dong chay treen cay ca chua con.
Ngay hom sau gy nhiém cac ciy con nay huyén phi chita bio tir Alternaria solani
(tac nhan gay bénh ta sém cdy ca chua) va duge U trong trong khi quyén bdo hoa &
nhiét d6 27 °C trong thoi gian 48 h, va sau d6 di chuyén dén budng sinh truéng & nhiét
d6 20 °C trong thoi gian 5 ngay, sau thoi gian d6 danh gid mirc d6 bénh bing quan sét.

Thtr nghiém C

Phun huyén pht thir nghiém vao vi tri dong chdy trén cdy ca chua con. Ngay
hoém sau, gy nhiém cic cdy con nay bing huyén phu chira bio t Phytophthora
infestans (tdc nhan gay bénh héo mudn céy ca chua) va duge 0 trong trong khi quyén
bdo hoa & nhi¢t d6 20 °C trong thoi gian 24 h, va sau d6 di chuyén dén budng sinh
truong ¢ nhi€t do 20 °C trong thoi gian 5 ngay, sau thoi gian d6 danh gia mic dd bénh

bing quan sat.

Thi nghiém D

Phun huyén phu thir nghiém nay vao vi tri dong chay trén cdy co creeping cd
bent grass (4grostis sp.). Ngay hom sau gy nhiém céc cdy con nay bang huyén phu
chira Rhizoctonia solani trong c4m va ndm (tic nhan gy bénh dém ndu & cd) va dugce
U trong khi quyén b3o hoa & nhiét do 27 °C trong thoi gian 48 h, va sau d6 di chuyén
dén budng sinh truong & nhiét do 27 °C trong thoi gian 3 ngay, sau thoi gian d6 danh
giad murc d6 bénh.

Thit nghiém E

Phun huyén phu thi nghiém 1én diém chay xi trén cdy lia mi con. Vao ngay
tiép theo cac cay con dugc ciy huyén phu chira bio tr Septoria nodorum (tic nhan giy
bénh d6m may do Septoria) va dugc u trong khi quyén bdo hoa & nhiét d§ 24 °C trong
thoi gian 48 h, va sau d6 duge dua dén phong sinh truéng ¢ nhiét do 20 °C trong thoi
gian 9 ngay, sau thoi gian d6 danh gia mitc dd gay bénh bang mit.
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Thir nghiém F

Phun huyén phu thir nghiém nay vao vi tri dong chdy trén ciy con ltia mi.
Ngay hom sau gy nhiém céc cdy con ndy bang huyén phu chira bao tir Septoria tritici
(tic nhan gay bénh ddm 14 [ta mi) va i trong trong khi quyén bio hoa & nhiét d6 24 °C
- trong thoi gian 48 h. va sau d6 cac cdy con niy dugc chuyén dén budng sinh trudéng &
nhi¢t d6 20 °C trong 19 ngay nira, sau thoi gian d6 danh gia mirc d6 bénh bing quan

sat.

Tht nghiém G

Céy con ia mi dugc céy huyén phtr chira bio tit Puccinia recondita f. sp.
tritici (tac nhén gy bénh gi sit 14 cay lia mi) va duoc 0 trong khi quyén bdo hoa &
nhiét d 20 °C trong thoi gian 24 h, va sau d6 duge dua dén phong sinh trudng & nhiét
d6 20 °C trong thoi gian 2 ngay. Vo cudi thoi gian nay, huyén phu thtr nghiém duoc
phun 1én diém chay x4i, va sau d6 cac cay cdn dugc dua dén hong sinh truong & nhiét

d6 20 °C trong thoi gian 4 ngay sau thoi gian d6 danh gia mic d6 gdy bénh bing mit.

Thr nghiém H

Huyén phu thir nghiém duge phun 1én diém chay xdi trén cdy con lua mi. Vao
ngay tiép theo cac ciy con dugc cdy huyén phu chira bao tir Puccinia recondita f. sp.
tritici (tic nhan giy bénh gi sit 14 cdy lta mi) va dugc 0 trong khi quyén bdo hoa &
nhiét d 20 °C trong thoi gian 24 h, va sau d6 dugc dua dén phong sinh truong & nhiét
do 20 °C trong thoi gian 6 ngay, sau thoi gian d6 dénh gid mirc 46 gay bénh bing mit.
Thtr nghiém [

Phun huyén phu thir nghiém 1én diém chay x4i trén cdy con lia mi. Vao ngay
tiép theo cac ciy con dugc cdy bang bui bio tt Blumeria graminis f. sp. tritici (con
dugc biét dén 1 Erysiphe graminis f. sp. tritici, tic nhan giy bénh ndm méc bot lia
mi)) va dugc U trong phong sinh truéng & nhiét do 20 °C trong thoi gian 8 ngay, sau
thoi gian d6 dénh gia mirc d6 gdy bénh bing mit.

Céc két qua clia cic thir nghiém A-I duoc néu & Bang A. Trong Bang nay,

muc danh gia 100 dung dé chi tac dong phong trir bénh 100% bénh va mirc danh gia 0
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biéu thi ring khong c6 tic dong phong trir bénh (so véi dbi ching). Puong ké ngang
(-) biéu thi ring khong c6 két qua thir nghiém.

Béang A
Hop chét Thir Tht Thir Thi Thu Thir Thi Thir Thir
. nghiém  nghi€é nghiém nghiém nghiém nghiém nghiém nghiém nghiém

* A mB C D E F G H I
1 99 93 0 99 0 100 - 99 100
2 99 100 0 98 64 100 - 100 99
3 100 100 - - 93 97 96 100 100
4 99 100 - - 99 95 99 100 100
5 98 100 - - 97 97* - 100 99
6 98 100 - - 99 93 92 100 100
7 98 100 - - 0 94 9 97 100
8 99%* 98* - - 0* 47% 15% 79* 60*
9 99 9 - - 0 97 0 99 99
10 99 0 - - 0 94 92 99 99
11 100 99 - - 90 94 0 100 99
12 100 0 - - 0 93 0 94 82
13 100 100 - - 100 100 7 100 100
14 99 100 - - 99 100 37 100 99
15 98 100 - - 89 98 82 100 100
16 99 98 - - 84 98 98 99 99
17 100 73 - - 60 99 91 99 100
18 100 98 - - 98 99 95 99 97
19 99 82 - - 0 98 0 89 91
20 100 100 - - 40 99 0 68 13
21 100 100 - - 89 99 99 96 94
22 100 100 - - 78 100 98 100 99
23 100 100 - - 95 98 85 99 100
24 99 95 - - 84 100 0 98 100
25 100 99 - - 95 99 0 100 100
26 100 100 - - 99 100 41 99 100
27 99 99 - - 99 100 9 99 100
28 100 17 - - 69 100 26 99 99
29 100 99 - - 97 99 99 99 100
30 100 99 - - 90 100 82 99 100
31 100 98 - - 99 99 53 100 100
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s0

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
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Thr Thi Thi Thir Tha Thir Tha Thu Thir
nghiém  nghi¢ nghiém nghiém nghiém nghiém nghiém nghiém nghiém
A mB C D E F G H I
99 97 - - 82 100 11 98 97
100 100 - - 98 100 99 100 99
100 99 9 - 94 100 0 99 99 .
100 100 - - 60 99 0 100 94
99 0 - - 0 99 0 41 0
100 86 - - 100 100 69 99 100
99 94 - - 87 99 0 96 97
99 99 - - 98 100 0 99 100
99 99 - - 100 100 63 100 100
100 99 - - 100 100 92 100 99
98 99 - - 0 99 8 100 100
98 100 - - 0 100 95 100 98
99 0 - - 0 99 8 98 94
100 99 0 - 99 98 0 100 99
100 100 - - 87 100 0 99 100
100 99 0 - 82 96 93 99 100
100 100 - - 73 98 0 83 100
100 100 - - 80 98 0 83 100
100 99 - - 73 95 0 93 100
100 99 - - 0 98 0 68 100
94 44 - - 0 100 0 60 98
97 99 - - 87 100 0 95 99
97 100 - - 67 99 27 94 99
99 99 - - 80 100 94 100 99
98 100 - - 0 100 0 97 99
97 100 - - 73 100 0 99 99
99 100 - - 0 100 32 99 100
99 94 0 - 73 100 9 98 98
99 97 - - 20 100 18 97 99
100 93 - - 64 100 0 99 100
100 100 - - 99 100 0 99 99
99 99 - - 0 99 0 80 99
99 99 - - 0 100 0 97 100
100 99 - - 99 100 0 100 100
99 37 - - 0 100 0 91 100
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Thir Thu Thir Thua Tha Thur Thu Thur Thu

Hop chit
P nghiém  nghi¢ nghiém nghiém nghiém nghiém nghiém nghiém nghiém

* A mB C D E F G H I

67 100° 64 - - 0 100 0 97 100
68 99 51 - - 0 100 0 80 100
69 100 99 - - 60 100 0 99 100
70 99 26 - - 73 100 0 99 100
71 99 99 - - 96 100 0 99 100
72 100 99 - - 0 100 0 97 98
73 100 99 - - 78 100 90 100 100
74 100 100 - - 98 100 0 100 100
75 100 99 - - 99 100 0 99 98
76 100 97 - - 99 99 0 99 99
77 99 98 - - 0 99* 0 99 100
78 99 65 - - 0 99* 9 99 100
79 99 99 - - 100 100* 28 100 100
80 98 0 - - 60 100* 9 99 99
81 100 99 0 - 90 100 99 100 100
82 99 100 0 - 100 100 97 100 100
83 100 99 - - 87 100 0 100 100
84 100 99 - - 96 100 92 100 100
85 99 0 - - 0 100 0 99 99*
86 100 99 - - 90 100 0 100 100
87 100 93 - - 87 100 0 100 100
88 100 95 - - 51 100* 41 100 100
89 100 99 - - 82 100 9 99 100
90 99 87 - - 87 100 0 98 99
91 99 99 - - 94 100 0 99 99
92 100 99 - - 99 100 0 99 96
93 100 0 - - 60 100 0 99 91

95 100 97 - - 51 100 91 100 100
96 100 95 - - 0 100 94 100 100
97 99 99 - - 0 100 0 96 100
98 99 0 - - 0 99 9 99 96
99 99 0 - - 0 100 0 97 89
100 92 88 - - 100 100 0 99 95
101 100 93 - - 0 100 99 100 100
102 98 0 - - 0 98 0 94 95*
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Thir Thu Thi Thi Thu Tha Thu Thur Thur

Hop chit
P nghiém  nghi¢é nghiém nghiém nghiém nghiém nghiém nghiém nghiém
* A mB C D E F G H I
103 99 83 - - 0 100 63 99 99
104 100 0 - - 0 100 0 97 99
105 99 0 - - 0 100 0 96 99
107 100 80 - - 73 100 8 100 97
109 100 0 - - 0 100 0 97 100
111 100 97 - - 95 100 94 100 99
112 100 37 - - 40 100 8 100 99
113 100 0 - - 0 100 0 98 100
114 99 0 - - -0 100 0 91 100
115 99 0 - - 0 99 0 99 93
116 100 33 - - 99 100 0 100 100
117 100 100 - - 97 100 91 100 100
118 100 93 - - 69 100 75 97 100
119 99 94 - - 94 100 0 91 99
120 100 80 - - 94 100 19 100 100
122 100 99 - - 92 100 96 100 99
123 100 86 - - 60 100 6 100 95
124 97 17 - - 0 99 3 99 99
125 99 0 - - 0 100 82 98 100
126 100 86 - - 87 100 0 99 100
127 99 0 - - 0 100 0 97 97
128 100 99 - - 97 100 0 100 99
129 100 97 - - 95 100 79 100 100
130 100 90 - - 0 100 0 100 100
131 100 0 - - 0 100 0 96 96
132 73 (Laru 0 - - 0 99 0 96 43
y

133 99 97 - - 88 100 0 99 100
134 100 99 - - 64 100 74 100 100
135 100 58 - - 0 100 9 99 100
136 100 100 0 - 100 100 100 100 100
137 100 95 - - 87 100 87 99 100
138 100 66 0 - 0 100 17 100 99
139 82 0 - - 0 100 9 89 0
140 67 0 - - 0 100 9 97 97
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Thir Thu Tha Thu Thi Thir Thi Thi Thu

Hop chit
. nghiém  nghi€¢ nghiém nghiém nghiém nghiém nghiém nghiém nghiém

0 A mB C D E F G H I
141 99 99 - - 99 100 97 100 100
142 100 96 0 - 92 100 0 100 100
143 100 100 0 - 100 100 100 100 100
144 100 99 - - 100 100 100 100 100
145 99 0 0 - 0 100 0 28 90
146 - 100 0 - 100 100 74 98 100
148 100 0 - - 60 100 0 100 64
150 100 - - - - 100 - 100 100
153 - 0 - - 0 100 0 96 0
154 100 9 - - 0 100 68 98 99
155 100 0 - - 0 100 94 97 99
156 100 99 - - 73 100 31 99 99
157 100 97 0 - 87 100 27 100 99
158 100* 80* - - 0* 99* 37* 98* 96*
159 100* 97%* - - 86* 100* 0* o8* 96*
160 100 99 - - 0 100 0 99 100
161 100 99 0 - 100 99 100 100 100
162 100 88 0 - 0 100 9 100 100
163 100* 77* - - 60* 100* 91* 100* 100*
164 99 0 - - 0 100 99 100 99
165 100 0 0 - 0 100 67 99 99
167 100 0 - - 0 100 6 92 98
168 0 0 - - 0 100 97 91 48
169 100 0 - - 60 100 23 96 99
170 65 0 - - 0 100 79 98 79
172 100 73 - - 60 100 0 100 100
173 100 0 - - 40 100 0 99 99
174 95 0 - - 0 100 0 99 99*
175 100 97 - - 73 100 41 100 100
177 99 0 - - 0 - 0 0 48
178 100 33 - - 0 - 98 100 74
179 96 16 - - 0 - 9 99 0
180 100 100 9 - 99 100 98 100 100
181 100 99 - - 99 100 99 99 100
182 100 100 - - 100 100 100 100 100
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Thu Thir Thu Thir Thuo Thu Thir Thir Thir

Hop chét
. nghiém  nghié nghiém nghiém nghiém nghiém nghiém nghiém nghiém
® A mB C D E F G H I
183 100 0 - - 0 100 54 96 98
184 100 58 - - 60 100 0 98 100
185 100 99 0 - 60 100 0 99 100
186 100 100 0 - 100 100 100 100 100
187 100 100 0 - 89 - 32 100 100
188 100 99 0 - 92 - 0 98 98
189 100 88 0 - 90 - 0 98 98
190 100 82 0 - 0 - 9 96 95
191 100 99 0 - 92 - 46 99 99
192 33 66 0 - 0 100 0 65 35
193 - 58 - - 0 100 0 27 92
194 - 93 - - 87 100 0 95 63
195 99 100 0 - 99 100 89 100 100
196 100 100 0 - 95 100 0 94 100
197 100 77 - - 0 100 9 97 94
198 100 100 - - 60 100 9 80 96
199 100 100 68 - 69 100 0 83 99
200 98 97 31 - 0 100 0 86 79
201 100 100 - - 99 100 98 100 97
202 99 77 - - 0 100 35 92 95
203 95 100 - - 73 100 79 100 98
204 99 99 - - 99 100 99 100 100
205 59 31 - - 0 100 0 99 21
206 99 100 - - 99 100 0 99 100
207 94 99 - - 86 100 0 94 99
208 18 0 - - 0 99 0 85 27
209 98 95 - - 0 100 0 92 100
210 3 0 - - 0 100 0 97 0
211 98 99 - - 99 100 82 100 100
212 98 100 - - 100 100 97 100 100
213 100 100 - - 100 100 100 100 100
214 100 100 - - 99 100 99 99 100
215 100 100 - - 99 100 100 100 100
216 100 0 - - 60 100 18 95 99
217 100 58 - - 86 100 41 99 99
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Thir Tha Thi Thi Thu Thir Thi Thi Thir

Hop chét
p nghiém  nghié nghiém nghiém nghiém nghiém nghiém nghiém nghiém

0 A mB C D E F G H I
218 100 68 - - 86 100 0 99 99
219 100 100 - - 100 100 99 100 99
220 100 69 - - 73 100 0 97 96
221 100 100 - - 97 100 73 99 100
222 98 77 - - 0 100 0 90 96
223 98 88 - - 0 100 0 97 99
224 - 100 - - 89 100 54 100 94
225 99 68 - - 0 100 0 99 100
226 97 97 - - 60 . 100 0 99 100
227 0 0 - - 0 100 0 95 96
228 68 40 - - 0 100 0 96 81
229 99 99 - - 64 100 9 97 98
230 40 0 - - 0 100 0 94 95
231 33 58 - - 0 100 9 94 99
232 79 - - - - 100 - 90 99
233 36 - - - - 100 - 91 89
234 97 - - - - 100 - 91 79
235 99 - - - - 100 - 96 90
236 47 - - - - 100 - 28 0
237 99 - - - - 100 - 92 95
238 100 - - - - 100 - 100 100
239 100 100 0 - 99 100 100 100 99
240 100 - - - - 100 - 100 100
241 100 : - - . 100 - 1100 100
242 99* - - - - 100* - 96* 99%*
243 100 - - - - 100 - 99 100
244 100 - - - - 100 - 100 100
245 100 - - - - 100 - 100 100
246 100 - - - - 100 - 98 99
247 100 - - - - 100 - 100 100
248 99 - - - - 100 - 99 99
249 100 - - - - 100 - 98 92
250 0 - - - - 100 - 100 89
251 100 - - - - 100 - 100 100
252 100 - - - - 100 - 100 100
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Thu Thir Thur Tha Thi Thtr Thir Thir Thir

Hop chét
. nghiém  nghié nghiém nghiém nghiém nghiém nghiém nghiém nghiém
* A mB C D E F G H I
253 100 - - - - 100 - 100 100
254 100 - - - - 100 - 100 100
255 100* - - - - 100* - 99* 81%*
256 99* - - - - 100* - 95% 64*
257 100* - - - 31* 100* .- 63* 27*
258 100* - - - 0* 100* - 9* 0*
259 100* - - - 0* 100* - 82% 90*
260 100* - - - 0* 100* - 85%* 90*
261 - - - - 0* 100* - 97* 95%
262 97* - - - 0* 100* - 85* 79%
263 99* - - - 0%* 100* - 79* 13*
264 100* - - - 0* 100* - 97* 81*
265 100 - - - - 100 - 99 100
266 99 - - - - 100 - 99 99
267 100 - - - - 100 - 100 100
268 100 - - - - 100 - 99 100
269 100 - - - - 100 - 99 100
270 98* - - - - 100* - 41% 91*
271 99* - - - - 100%* - 97* 98*
272 100 - - - - 100 - 99 100
275 100 99 0 - 60 100 9 95 100
276 100* - - - - 100%* - 99%* 92%

“Hop chit s6 ” ding dé chi sé hop chit.
S6 1: Mirc danh gia 1 “65” trong thir nghiém trude.

Céc thit nghiém K. L vaM

Phuong phép chung dé diéu ché ché phdm thir nghiém cho cac thi nghiém K,
L vi M 13 nhu sau. Hop chit 81, bixafen, 5-clo-6-(2,4,6-triflophenyl)-7-(4-
metylpiperidin-1-yl)[1,2,4]triazolo[ 1,5-a]pyrimidin (BAS600), cyproconazole,
isopyrazam, penthiopyrad, probenazole, quinoxyfen va spiroxamin dugc diung dudi
dang chit tinh khiét cdp ky thuat khoéng dugc ché héa. Azoxystrobin, boscalid,

chlorothalonil, dbng hydroxit, cymoxanil, difenoconazole, dimethomorph,
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epoxiconazole, fenpropimorph, fluazinam, fludioxonil, folpet, iprodione, iprovalicarb,
mancozeb, mefenoxam (con dugc biét dén 1 metalaxyl-M), myclobutanil,
picoxystrobin, proquinazid, prothioconazole, pyraclostrobin, tetraconazole va
tricyclozole dugc dung la dang san phdm dugc lvu hanh trén thi trudng dugc ché héa
lan Iugt dudi tén nhin hiéu AMISTAR, ENDURA, BRAVO, KOCIDE, CURZATE,
SCORE, ACROBAT, OPUS, CORBEL, OMEGA, MAXIM, PHALTAN, ROVRAL,
MELODY, MANZATE, RIDOMIL GOLD, NOVA, ACANTO, TALIUS, PROLIN,
HEADLINE, DOMARK va BEAM. Chiét liéu khong duoc ché hoa trude hét duge hoa
tan trong axeton va sau d6 dugc tao huyén phi & néng d6 mong mubn (theo ppm)

trong axeton va nudc tinh khiét (hn hop 50/50 thé tich) chua 250 ppm chit hoaf dong

bé mit Trem® 014 (este rugu da chirc). Chét liéu dugc ché hoa dugc phén tén trong
luong di nuée dé tao ra ndng d6 mong mubn, va khong cho dung méi hitu co hay chit
hoat dong bé mit vao huyén phi niy. Sau do, cac hdn hop thtr nghiém thu dugc duoc
sir dung trong céc thtt nghiém K, L vd M. Phun huyén phu thir nghiém véi luong
200 ppm vao diém chay x4i trén cay thir nghiém twong duong v6i mic vao khoang
800 g/ha. Céc thir nghiém nay dugc 13p lai ba 1an va cac két qua dugc béo céo 13 trung
binh ciia ba lan 1ap lai.

Xéc dinh sy c6 mit ciia tic dung hiép ddng giita hai hoat chit nho phuong
trinh Colby (tham khao Colby, S.R. Colby, S.R. “Tinh toan Hiép ddng and
Antagonistic Responses of Herbicide Combinations”, Weeds, (1967), 15, 20-22):

A xB

=A+B-
P 100

Bing cach st dung phuong phap Colby, sy c6 mit clia twong tac hiép dong
gitra hai hoat chét trugc hét b:?mg cach tinh toan hoat tinh dg doén, p, ctia hdn hop dua
trén hoat tinh ctia hai hgp phin khi duoc dung don 1. Néu gia tri p nhd hon tac dung
do dugc bing thir nghiém, khi d6 di c6 tac dung hiép ddng. Trong phuong trinh néu
trén, A 13 hoat tinh diét ndm tinh theo phin trim phong trir ctia mot hop phan khi dugc
dung don 1¢ & muc x. Gi4 tri B 13 hoat tinh diét nim tinh theo phén trim phong trir cta
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hop phédn thir hai khi duoc ding & mirc y. Phuong trinh nay uéc tinh gia tri p, 1a hoat
tinh diét ndm dy tinh ctia hén hop gdm A ¢ muc x cing v6i B & mirc y néu nhu tac

dong gitra chiing tuéin theo tac dung cdng hop va khong cé turong tac xuit hién.

Thtr nghiém K (tc 1a thir nghiém K1, K2, K3, K4, K5)

Phun huyén phu thtr nghiém nay vao diém chay x4i trén cdy con lua mi. Vao
ngay tiép theo céc cy con dugc ciy bot bio tir Blumeria graminis f. sp. tritici, (con
duoc biét dén 1 Erysiphe graminis f. sp. tritici, 1 tac nhan gdy bénh phén tréng cay
lua mi) va dugc 0 trong phong sinh trudng & nhiét dd 20 °C trong thoi gian 7 ngay, sau
thoi gian d6 danh gia mitc do gdy bénh bang mét.

Thr nghiém L (tirc 1a thir nghiém L1, 1.2. 1.3, 14, L5)

Phun huyén phu thir nghiém vao diém chay x6i trén cay con lia mi. Vao ngay
tiép theo cac cay con dugc cdy huyén phu chita bdo tir Puccinia recondita f. sp. tritici
(thc nhan gy bénh gi sit 14 cdy Itia mi) va dugc U trong khi quyén bdo hoa & nhiét do
20 °C trong thoi gian 24 h, va sau d6 dugc dua dén phong sinh trudng & nhiét do 20
°C trong thoi gian 6 ngay, sau thoi gian d6 danh gia mitc do gdy bénh bing mit.

Thir nghi€ém M (trc 13 thir nghiém M1, M2, M3, M4, M5)

Phun huyén phu thtr nghiém vao diém chay x6i trén cdy con lia mi. Vao ngay
tiép theo cac ciy con dugc cdy huyén phi chira bao tir cia Septoria tritici (tdc nhin
gay bénh dém 14 lva mi) va dugc U trong khi quyén bdo hoa & nhiét d 24 °C trong
thoi gjén 48 gid va sau d6 cac cdy con dugc dua dén phong sinh truéng & nhiét o 20

°C trong 19 ngay nira, sau thoi gian d6 danh gid mirc 9 gay bénh bing mét.

Céc két qua cho cac thir nghiém K—M dugc trinh bay trong cac Bang B dén K
sau ddy. Muc 100 biéu thi tic dung phong trir bénh 100% va mirc 0 biéu thi ring
khong c6 tac dung phong trlr bénh (so véi miu dbi chung). Ddu gach ngang (-) biéu
thi khoéng c6 két qua thir nghiém. Cot duoc ghi “Thu duoc” bidu thi gia tri trung binh
ciia cac két qua thu duge tir ba 14n 13p lai. Cot dugc ghi “Dy tinh” biéu thi téc dung du
doan cho mbi hdn hop xtt ly duge tinh toan bang cach st dung phuong trinh Colby.
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Bang B

Hiéu qua thu duogc va du tinh ciia Hop chét 81 khi ding don 18 va & dang hdn
hop v6i Quinoxyfen, Probenazole, Mancozeb, Iprodione, Boscalid, di‘)ng Hydroxit,

Cymoxanil hogc Proquinazid dé phong trir bénh phén tring lda mi hodc bénh gi sit ¢

la
Ty 1€ dung Thir nghiém K1 Thir nghiém L1
(ppm) ctua Ty 1€ dung (ppm) Thu Du Thu Du
hop chét 81 | Hop phin (b) | ciahop phdn(b) | dugc tinh duoc tinh
0 khéng c6 mat 0 0 0
1 khéng c6 mat 0 0 88
2 khéng c6 mat 0 87 68
5 khong c6 mat 0 99 91
10 khong c6 mat 0 100 98
0 quinoxyfen 10 0
0 quinoxyfen 40 0
0 quinoxyfen 200 0
2 quinoxyfen 10 18 68
2 quinoxyfen 40 23 68
2 quinoxyfen 200 38 68
5 quinoxyfen 10 60 91
5 quinoxyfen 40 41 91
5 quinoxyfen 200 47 91
0 probenazole 10 68 9
0 probenazole 40 21 18
0 probenazole 200 71 18
2 probenazole 10 97 96 54 71
2 probenazole 40 99 90 85 74
2 probenazole 200 98 96 74 74
5 probenazole 10 100 100 92 92
5 probenazole 40 100 99 96 93
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Ty 1€ dung Thitr nghiém K1 Thir nghiém L1
(ppm) cua Ty 1€ dung (ppm) Thu Du Thu Du
hop chdt 81 | Hopphan(b) | ciahopphin(b) | dugc | tinh | dwoc | tinh
5 probenazole 200 100 100 94 93
0 mancozeb 10 0 54
0 mancozeb 40 0 88
0 mancozeb 200 0 98
2 mancozeb 10 79 87 80 85
2 mancozeb 40 87 87 91 96
2 mancozeb 200 84 87 99 99
5 mancozeb 10 96 99 85 96
5 mancozeb 40 99 99 98 99
5 mancozeb 200 99 99 99 100
0 iprodione 10 0 0
0 iprodione 40 0 0
0 iprodione 200 21 0
2 iprodione 10 96 87 27 68
2 iprodione 40 92 87 27 68
2 iprodione 200 94 90 41 68
5 iprodione 10 99 99 68 91
5 iprodione 40 99 99 80 91
5 iprodione 200 99 99 85 91
0 boscalid 10 0 0
0 boscalid 40 0 54
0 boscalid 200 0 92
2 boscalid 10 0 87 76 68
2 boscalid 40 0 87 86 85
2 boscalid 200 64 87 99 97
5 boscalid 10 86 99 89 91
5 boscalid 40 94 99 98 96
5 boscalid 200 97 99 98 99
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Ty 1¢ dung Thir nghiém K1 Thir nghiém L1
(ppm) cua Ty 1€ dung (ppm) Thu Du Thu Du
hop chét 81 Hop phan (b) | ciia hop phan (b) dugc tinh duoc tinh
0 d6ng hydroxit . 10 0 0
0 d6ng hydroxit 40 0 0
0 d6ng hydroxit 200 0 0
2 d6ng hydroxit 10 71 87 9 68
2 d6ng hydroxit 40 0 87 0 68
2 d6ng hydroxit 200 0 87 0 68
5 dong hydroxit 10 97 99 41 | 91
5 d6ng hydroxit 40 94 99 18 91
5 ddng hydroxit 200 93 99 41 91
0 cymoxanil 10 0 0
0 cymoxanil 40 0 0
0 cymoxanil 200 50 18
2 cymoxanil 10 73 87 9 68
2 cymoxanil 40 89 87 9 68
2 cymoxanil 200 91 93 54 74
5 cymoxanil 10 96 99 18 91
5 cymoxanil 40 98 99 54 91
5 cymoxanil 200 97 100 74 93
0 proquinazid 10 0
0 proquinazid 40 0
0 proquinazid 200 0
2 proquinazid 10 0 68
2 proquinazid 40 18 68
2 proquinazid 200 27 68
5 proquinazid 10 18 91
5 proquinazid 40 27 91
5 proquinazid 200 68 91
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Béang C

Hiéu qua thu dugc va dy tinh ctia hop chit 81 khi ding don 1é va & dang hdn hop véi

Chlorothalonil, Tricyclazole, Fluazinam, Dimethomorph, Fludioxonil, Iprovalicarb,

Metalaxyl-M hoic Folpet d phong trir bénh phin tring laa mi hodc bénh gi st & 14

Ty 1€ dung Ty 1€ dung Thir nghiém K2 Thir nghiém L2
(ppm) cia hop (ppm) cta hop Thu Du Thu Du
chét 81 Hop phén (b) phén (b) duogc tinh duoc tinh
0 khong cé mit 0 63 0
1 khoéng cé mit 0 91 9
2 khong c6 miat 0 91 27
5 khong cé mat 0 91 74
10 khong c6é mat 0 100 91
0 chlorothalonil 10 58 0
0 chlorothalonil 40 68 41
0 chlorothalonil 200 79 91
2 chlorothalonil 10 92 96 18 27
2 chlorothalonil 40 100 97 85 57
2 chlorothalonil 200 97 98 96 93
5 chlorothalonil 10 100 9 66 74
5 chlorothalonil 40 100 97 88 85
5 chlorothalonil 200 100 98 96 98
0 tricyclazole 10 0 0
0 tricyclazole 40 29 0
0 tricyclazole 200 79 0
2 tricyclazole 10 99 91 27 27
2 tricyclazole 40 99 94 27 27
2 tricyclazole 200 98 98 27 27
5 tricyclazole 10 100 91 55 74
5 tricyclazole 40 100 94 68 74
5 tricyclazole 200 100 98 80 74
0 fluazinam 10 85 18
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Ty 1€ dung Ty 1€ dung Thir nghiém K2 Thir nghiém L2
(ppm) cua hop (ppm) cta hop Thu Dy Thu Du
chat 81 Hop phan (b) phan (b) dugc | tinh | duge | tinh
0 fluazinam 40 96 41
0 fluazinam 200 100 74
2 fluazinam 10 84 99 41 41
2 fluazinam 40 99 100 68 57
2 fluazinam 200 99 100 91 81
5 fluazinam 10 100 99 80 79
5 fluazinam 40 100 100 80 85
5 fluazinam 200 100 100 91 93
0 dimethomorph 10 82 9
0 dimethomorph 40 71 9
0 dimethomorph 200 82 0
2 dimethomorph 10 99 98 18 34
2 dimethomorph 40 100 98 18 34
2 dimethomorph 200 99 98 27 27
5 dimethomorph 10 100 98 60 76
5 dimethomorph 40 100 98 68 76
5 dimethomorph 200 100 98 68 74
0 fludioxonil 10 82 0
0 fludioxonil 40 92 0
0 fludioxonil 200 96 9
2 fludioxonil 10 100 98 27 27
2 fludioxonil 40 99 99 27 27
2 fludioxonil 200 100 100 27 34
5 fludioxonil 10 100 98 41 74
5 fludioxonil 40 100 99 55 74
5 fludioxonil 200 100 100 74 76
0 iprovalicarb 10 71 0
0 iprovalicarb 40 74 0
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Ty 1€ dung Ty 1€ dung Thir nghiém K2 Thir nghiém 1.2
(ppm) cta hop (ppm) cta hop Thu Du Thu Du
chét 81 Hop phén (b) phén (b) duogc tinh duogc tinh
0 iprovalicarb 200 56 9
2 iprovalicarb 10 100 98 27 27
2 iprovalicarb 40 100 98 27 27
2 iprovalicarb 200 99 96 27 34
5 iprovalicarb 10 100 98 74 74
5 iprovalicarb 40 100 98 74 74
5 iprovalicarb 200 100 96 85 76
0 metalaxyl-M 10 56 0
0 metalaxyl-M 40 64 0
0 metalaxyl-M 200 21 0
2 metalaxyl-M 10 96 96 27 27
2 metalaxyl-M 40 99 97 27 27
2 metalaxyl-M 200 99 93 27 27
5 metalaxyl-M 10 100 96 55 74
5 metalaxyl-M 40 100 97" 55 74
5 metalaxyl-M 200 100 93 68 74
0 folpet 10 0 0
0 folpet 40 0 27
0 folpet 200 21 55
2 folpet 10 93 91 0 27
2 folpet 40 96 91 27 47
2 folpet 200 66 93 80 67
5 folpet 10 100 91 74 74
5 folpet 40 100 91 88 81
5 folpet 200 100 93 93 88
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Bang D
Hiéu qua thu dugc va du tinh ctia hop chét 81 khi ding don 1& va & dang hdn hop v6i
Isopyrazam, BAS600, Bixafen, Penthiopyrad, Spiroxamin, Myclobutanil ho#c
Fenpropimorph dé phong trir bénh phén tring cdy laa mi hoic bénh gisit o l4

Ty 1€ dung Thtr nghiém K3 | Thir nghiém L3
(ppm) cua Ty 1€ dung (ppm) Thu Du Thu Du
hop chat81 | Hopphdn(b) | ciahopphin(b) | dugc | tinh | dugc | tinh

0 khéng c6 mat 0 0 0

1 khong cé mit 0 0 9

2 khong c6 mat 0 0 9

5 khong c6 mat 0 90 41

10 khong c6 mat 0 99 88

0 isopyrazam 0,08 0

0 isopyrazam 0,4 50

0 isopyrazam 2 — 99

0 isopyrazam 10 99

2 isopyrazam 0,08 0 0

2 isopyrazam 0,4 64 50

2 isopyrazam 2 94 99

2 isopyrazam 10 100 99

5 isopyrazam 0,08 99 90

5 isopyrazam 0,4 100 95

5 isopyrazam 2 100 100

5 isopyrazam 10 100 100

0 BAS600 0,08 0 74

0 BAS600 0,4 0 88

0 BAS600 2 96 99

0 BAS600 10 100 100

2 BAS600 0,08 0 0 74 76

2 BAS600 0,4 0 0 94 89

2 BAS600 2 93 96 100 99
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Ty 1¢ dung Thir nghi€ém K3 | Thir nghiém L3
(ppm) cua Ty 1€ dung (ppm) Thu Du Thu Du
hop chét 81 Hop phéan (b) | ciia hop phén (b) | duoc tinh duoc tinh
2 BAS600 10 99 100 100 100
5 BAS600 0,08 100 90 92 84
5 BAS600 0,4 99 90 99 93
5 BAS600 2 100 100 100 99
5 BAS600 10 100 100 100 100
0 bixafen 0,08 0 9
0 bixafen 0,4 0 88
0 bixafen 2 64 99
0 bixafen 10 99 100
2 bixafen 0,08 0 0 18 17
2 bixafen 0,4 0 0 80 89
2 bixafen 2 90 64 99 99
2 bixafen 10 99 99 100 100
5 bixafen 0,08 99 90 68 46
5 bixafen 0,4 100 90 94 93
5 bixafen 2 100 96 100 99
5 bixafen 10 100 100 100 100
0 penthiopyrad 0,08 0
0 penthiopyrad 0,4 0
0 penthiopyrad 2 99
0 penthiopyrad 10 100
2 penthiopyrad 0,08 0 0
2 penthiopyrad 0,4 42 0
2 penthiopyrad 2 99 99
2 penthiopyrad 10 100 100
5 penthiopyrad 0,08 99 90
5 penthiopyrad 0,4 100 90
5 penthiopyrad 2 100 100
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Ty 1€ dung Thtr nghiém K3 | Thir nghiém L3
(ppm) cua Ty 1¢ dung (ppm) Thu Du Thu Du
hop chét 81 | Hopphdn(b) | ciahopphn(b) | dugc | tinh | duge | tinh
5 penthiopyrad 10 100 100
0 spiroxamin 0,4 0 0
0 spiroxamin 2 0 0
0 spiroxamin 10 0 0
0 spiroxamin 40 99 91
2 spiroxamin 0,4 0 0 18 9
2 spiroxamin 2 0 0 9 9
2 spiroxamin 10 0 0 9 9
2 spiroxamin 40 100 99 60 92
5 spiroxamin 0,4 97 90 45 41
5 spiroxamin 2 96 90 41 41
5 spiroxamin 10 98 90 80 41
5 spiroxamin 40 100 100 95 95
0 myclobutanil 0,4 0 0
0 myclobutanil 2 86 0
0 myclobutanil 10 99 41
0 myclobutanil 40 100 99
2 myclobutanil 0,4 42 0 0 9
2 myclobutanil 2 93 86 0 9
2 myclobutanil 10 100 99 41 46
2 myclobutanil 40 100 100 100 99
5 myclobutanil 0,4 98 90 27 41
5 myclobutanil 2 99 99 68 41
5 myclobutanil 10 100 100 93 65
5 myclobutanil 40 100 100 100 99
0 fenpropimorph 0,4 50 0
0 fenpropimorph 2 96 0
0 fenpropimorph 10 100 88
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Ty 1é dung Thir nghiém K3 | Thir nghiém L3
(ppm) cua Ty 1€ dung (ppm) Thu Du Thu Du
hop chét 81 Hop phén (b) | ciia hop phan (b) duoc tinh duge tinh
0 fenpropimorph 40 100 100
2 fenpropimorph 0,4 85 50 0 9
2 fenpropimorph 2 97 96 41 9
2 fenpropimorph 10 100 100 97 89
2 fenpropimorph 40 100 100 100 100
5 fenpropimorph 0,4 96 95 54 41
5 fenpropimorph 2 100 100 83 41
5 fenpropimorph 10 100 100 99 93
5 fenpropimorph 40 100 100 100 100
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Bang E

Hiéu qua thu duoc va du tinh ctia hop chét 81 khi dung don 1é va & dang hén hop véi

Difenoconazole, Azoxystrobin, Tetraconazole, Pyraclostrobin, Prothioconazole,

Picoxystrobin hoic Epoxiconazole dé phong trir bénh phin tring cdy lia mi hodc bénh

gisiatgla

Ty 1€ dung Ty 1€ dung Thtr nghiém K4 Thir nghiém L4
(ppm) cua (ppm) cua hgp Thu Dy Thu Du
hop chat 81 | Hop phén (b) phan (b) dugc | tinh | dugc | tinh

0 khong cé mit 0 0 0

1 khong cé mat 0 0 0

2 khong c6 mat 0 0 27

5 khong c6 mat 0 0 68

10 khong c6 mat 0 - 88

0 difenoconazole 0,08 0

0 difenoconazole 0,4 0

0 difenoconazole 2 81

0 difenoconazole 10 99

2 difenoconazole 0,08 0 0

2 difenoconazole 0,4 21 0

2 difenoconazole 2 90 81

2 difenoconazole 10 100 99

5 difenoconazole 0,08 98 0

5 difenoconazole 0,4 97 0

5 difenoconazole 2 98 81

5 difenoconazole 10 100 99

0 azoxystrobin 0,08 0

0 azoxystrobin 0,4 0

0 azoxystrobin 2 0

0 azoxystrobin 10 96

2 azoxystrobin 0,08 0 0

2 azoxystrobin 0,4 0 0
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Ty 1€ dung Ty 1€ dung Thir nghiém K4 Thir nghiém L4
(ppm) cua (ppm) cta hop Thu Du Thu Du
hop chat 81 | Hop phan (b) phan (b) dugc | tinh | duge | tinh
2 azoxystrobin 2 0 0
2 azoxystrobin 10 97 96
5 azoxystrobin 0,08 97 0
5 azoxystrobin 0,4 96 0
5 azoxystrobin 2 98 0
5 azoxystrobin 10 100 96
0 tetraconazole 0,08 0 0
0 tetraconazole 0,4 21 0
0 tetraconazole 2 93 27
0 tetraconazole 10 97 99
2 tetraconazole 0,08 0 0 0 27
2 tetraconazole 0,4 0 21 9 27
2 tetraconazole 2 55 93 60 47
2 tetraconazole 10 99 97 100 99
5 tetraconazole 0,08 94 0 74 68
5 tetraconazole 0,4 94 21 74 68
5 tetraconazole 2 97 93 98 77
5 tetraconazole 10 100 97 100 100
0 pyraclostrobin 0,08 0 9
0 pyraclostrobin 0,4 0 80
0 pyraclostrobin 2 0 98
0 pyraclostrobin 10 93 100
2 pyraclostrobin 0,08 0 0 27 34
2 pyraclostrobin 0,4 0 0 85 85
2 pyraclostrobin 2 58 0 97 99
2 pyraclostrobin 10 94 93 100 100
5 pyraclostrobin 0,08 97 0 74 71
5 pyraclostrobin 0,4 96 0 94 94
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Ty 1¢ dung Ty 1€ dung Thir nghiém K4 Thir nghiém L4
(ppm) cta (ppm) cua hop Thu Du Thu Du
hop chét 81 | Hop phan (b) phan (b) dugc | tinh | dugc | tinh
5 pyraclostrobin 2 98 0 100 99
5 pyraclostrobin 10 99 93 100 100
0 prothioconazole 0,08 0 0
0 prothioconazole 0,4 0 0
0 prothioconazole 2 0 9
0 prothioconazole 10 93 9
2 prothioconazole 0,08 0 0 0 27
2 prothioconazole 0,4 0 0 0 27
2 prothioconazole 2 47 0 0 34
2 prothioconazole 10 98 93 27 34
5 prothioconazole 0,08 96 0 80 68
5 prothioconazole 0,4 96 0 74 68
5 prothioconazole 2 97 0 55 71
5 prothioconazole 10 98 93 74 71
0 picoxystrobin 0,08 0 0
0 picoxystrobin 0,4 0 9
0 picoxystrobin 2 0 82
0 picoxystrobin 10 99 100
2 picoxystrobin 0,08 0 0 0 27
2 picoxystrobin 0,4 0 0 27 34
2 picoxystrobin 2 42 0 85 87
2 picoxystrobin 10 100 99 100 100
5 picoxystrobin 0,08 93 0 60 68
5 picoxystrobin 0,4 95 0 80 71
5 picoxystrobin 2 96 0 90 94
5 picoxystrobin 10 100 99 100 100
0 epoxiconazole 0,08 0 0
0 epoxiconazole 0,4 90 93
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Ty 1€ dung Ty 1€ dung Thir nghiém K4 Thir nghiém L4
(ppm) cua (ppm) cua hop Thu Du Thu Du
hop chét 81 Hop phén (b) phén (b) dugc tinh dugc tinh
0 epoxiconazole 2 98 99
0 epoxiconazole 10 100 100
2 epoxiconazole 0,08 0 0 55 27
2 epoxiconazole 0,4 29 90 97 95
2 epoxiconazole 2 99 98 99 99
2 epoxiconazole 10 100 100 100 100
5 epoxiconazole 0,08 93 0 91 68
5 epoxiconazole 0,4 98 - 90 100 98
5 epoxiconazole 2 100 98 100 100
5 epoxiconazole 10 100 100 100 100
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Bang F
Hiéu qua thu dugc va dy tinh ctia hop chét 81 khi ding don 18 va & dang hdn hop véi
Quinoxyfen, Cyproconazole, Penthiopyrad, Isopyrazam, Difenoconazole,

Azoxystrobin hoic Proquinazid d& phong trir bénh phén tring ciy laa mi hodc bénh gi

sét & 14
Ty 1€ dung Ty 1€ dung Thtr nghiém K5 Thir nghiém L5
(ppm) ctia hop (ppm) cta hop Thu Du Thu Du
chat 81 Hop phin (b) phin (b) dugc | tinh | dwgc | tinh
0 khong c6 mat 0 0 0
1 khoéng c6 mat 0 0 18
2 khoéng c6 mat 0 0 27
5 khoéng c6 mat 0 0 55
10 khoéng c6 mat 0 100 82
0 quinoxyfen 0,016 21 —
0 quinoxyfen 0,08 29 —
0 quinoxyfen 0,4 64 -
0 quinoxyfen 2 93 —
2 quinoxyfen 0,016 90 21 —
2 quinoxyfen 0,08 87 29 —
2 quinoxyfen 0,4 90 64 —
2 quinoxyfen 2 99 93 —
5 quinoxyfen 0,016 99 21 -
5 quinoxyfen 0,08 100 29 -
5 quinoxyfen 0,4 100 64 -
5 quinoxyfen 2 100 93 -
0 cyproconazole 0,016 64 27
0 cyproconazole 0,08 64 80
0 cyproconazole 0,4 79 92
0 cyproconazole 2 96 100
2 cyproconazole 0,016 42 64 55 47
2 cyproconazole 0,08 64 64 74 85
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Ty 1€ dung- Ty 1€ dung Thir nghiém K5 Thtr nghiém L5
(ppm) ctia hop (ppm) cta hop Thu Du Thu Du
chét 81 Hop phan (b) phan (b) duoc tinh dugce tinh
2 cyproconazole 0,4 96 79 93 94
2 cyproconazole 2 100 96 100 100
5 cyproconazole 0,016 100 64 68 67
5 cyproconazole 0,08 99 64 97 91
5 cyproconazole 0,4 100 79 98 96
5 cyproconazole 2 100 96 100 100
0 penthiopyrad 0,016 - 9
0 penthiopyrad 0,08 - 55
0 penthiopyrad 0,4 - 68
0 penthiopyrad 2 - 99
2 penthiopyrad 0,016 - 55 34
2 penthiopyrad 0,08 - 68 67
2 penthiopyrad 0,4 - 68 77
2 penthiopyrad 2 - 99 99
5 penthiopyrad 0,016 - 74 59
5 penthiopyrad 0,08 - 80 79
5 penthiopyrad 0,4 — 88 85
5 penthiopyrad 2 - 100 100
0 isopyrazam 0,016 - 68
0 isopyrazam 0,08 - 89
0 isopyrazam 0,4 - 100
0 isopyrazam 2 - 100
2 isopyrazam 0,016 — 74 77
2 isopyrazam 0,08 - 88 92
2 isopyrazam 0,4 - 100 100
2 isopyrazam 2 — 100 100
5 isopyrazam 0,016 - 88 85
5 isopyrazam 0,08 - 99 95
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Ty 1€ dung Ty 1€ dung Thir nghiém K5 Thtr nghiém L5
(ppm) cua hop (ppm) ctia hop Thu Dy Thu Du
chét 81 Hop phén (b) phan (b) dugc | tinh | dugec | tinh
5 isopyrazam 0,4 - 100 100
5 isopyrazam 2 — 100 100
0 difenoconazole 0,016 - 68
0 difenoconazole 0,08 - 68
0 difenoconazole 0,4 - 92
0 difenoconazole 2 — 100
2 difenoconazole 0,016 - 27 77
2 difenoconazole 0,08 - 41 77
2 difenoconazole 0,4 - 99 94
2 difenoconazole 2 - 100 100
5 difenoconazole 0,016 - 74 85
5 difenoconazole 0,08 - 80 85
5 difenoconazole 0,4 - 100 96
5 difenoconazole 2 - 100 100
0 azoxystrobin 0,016 - 0
0 azoxystrobin 0,08 — 68
0 azoxystrobin 0,4 - 100
0 azoxystrobin 2 — 100
2 azoxystrobin 0,016 - 27 27
2 azoxystrobin 0,08 - 74 77
2 azoxystrobin 0,4 - 100 100
2 azoxystrobin 2 - 100 100
5 azoxystrobin 0,016 - 74 55
5 azoxystrobin 0,08 — 97 85
5 azoxystrobin 0,4 — 100 100
5 azoxystrobin 2 — 100 100
0 proquinazid 0,016 0 -
0 proquinazid 0,08 0 -
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Ty 1€ dung Ty 1€ dung Thir nghiém K5 Thir nghiém L5
(ppm) cta hop (ppm) cua hop Thu Du Thu Du
chit 81 Hop phdn (b) phin (b) duge tinh duoc tinh

0 proquinazid 0,4 0 —

0 proquinazid 2 71 —

2 proquinazid 0,016 0 0 -

2 proquinazid 0,08 0 0 -

2 proquinazid 0,4 0 0 -

2 proquinazid 2 87 71 -

5 proquinazid 0,016 87 0 —

5 proquinazid 0,08 89 0 -

5 proquinazid 0,4 93 0 -

5 proquinazid 2 98 71 -
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Bang G

Hiéu qua thu dugc va du tinh ctia hop chét 81 khi dung don 1é va & dang hén hop véi

Probenazole, Mancozeb, Iprodione, Boscalid, déng hydroxit, Cymoxanil hodc

Chlorothalonil d& phong trir bénh dém 14 laa my

Ty 1€ dung (ppm) cta Ty 1€ dung (ppm) Thir nghiém M1
hop chét 81 Hop phén (b) ctia hop phan (b) Thu dugc | Du tinh
0 khong c6 mat 0 0
0,01 khong c6 mat 0 0
0,1 khong c6 mit 0 0
1 khong c6 mit 0 86
10 khong c6 mat 0 100
0 probenazole 10 0
0 probenazole 40 0
0 probenazole 200 0
0,1 probenazole 10 0 0
0,1 probenazole 40 0 0
0,1 probenazole 200 25 0
1 probenazole 10 87 86
1 probenazole 40 94 86
1 probenazole 200 87 86
0 mancozeb 10 0
0 mancozeb 40 55
0 mancozeb 200 91
0,1 mancozeb 10 0 0
0,1 mancozeb 40 63 55
0,1 mancozeb 200 96 91
1 mancozeb 10 81 86
1 mancozeb 40 98 94
1 mancozeb 200 100 99
0 iprodione 10 0
0 iprodione 40 0
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Ty 1€ dung (ppm) cta Ty 1€ dung (ppm) Thir nghiém M1
hop chét 81 Hop phén (b) ctia hop phén (b) Thu dugc | Du tinh
0 iprodione 200 0
0,1 “ iprodione 10 0 0
0,1 iprodione 40 0 0
0,1 iprodione 200 22 0
1 iprodione 10 88 86
1 iprodione 40 91 86
1 iprodione 200 98 86
0 boscalid 10 77
0 boscalid 40 90
0 boscalid 200 99
0,1 boscalid 10 72 77
0,1 boscalid 40 98 90
0,1 boscalid 200 98 99
1 boscalid 10 99 97
1 boscalid 40 100 99
1 boscalid 200 100 100
0 dong hydroxit 10 0
0 d6ng hydroxit 40 45
0 d6ng hydroxit 200 77
0,1 d6ng hydroxit 10 0 0
0,1 d6ng hydroxit 40 25 45
0,1 dong hydroxit 200 87 77
1 d6ng hydroxit 10 72 86
1 dong hydroxit 40 93 92
1 dong hydroxit 200 99 97
0 cymoxanil 10 0
0 cymoxanil 40 0
0 cymoxanil 200 0
0,1 cymoxanil 10 0 0
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Ty 1€ dung (ppm) cua Ty 1€ dung (ppm) Thir nghiém M1
hop chét 81 Hop phén (b) ctia hop phéan (b) Thu duge | Du tinh
0,1 cymoxanil 40 0 0
0,1 cymoxanil 200 0 0
1 cymoxanil 10 96 86
1 cymoxanil 40 85 86
1 cymoxanil 200 96 86
0 chlorothalonil 10 0
0 chlorothalonil 40 42
0 chlorothalonil 200 99
0,1 chlorothalonil 10 0 0
0,1 chlorothalonil 40 75 42
0,1 chlorothalonil 200 98 99
1 chlorothalonil 10 72 86
1 ’ chlorothalonil 40 80 92
1 chlorothalonil 200 99 100
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Bang H
Hiéu qua thu dugc va duy tinh ctia hop chit 81 khi ding don 1é va & dang hdn hop vé6i
BAS600, Isopyrazam, Penthiopyrad, Bixafen hodc Cyproconazole d phong trir bénh

d6m 14 lta my

Ty 1¢ ding (ppm) Ty 1€ dung (ppm) cta Thtr nghiém M2
ctia hop chat 81 Hop phén (b) hop phan (b) Thu dugc Du tinh
0 khong c6 mat 0 0
0,01 khong cé mit 0 0
0,1 khong c6 mit 0 0
1 khong c6 mat 0 95
10 khong c6 mat 0 100
0 BAS600 0,016 0
0 BAS600 0,08 0
0 BAS600 0,4 93
0 BAS600 2 100
0,1 BAS600 0,02 0 0
0,1 BAS600 0,08 38 0
0,1 BAS600 0,40 96 93
0,1 BAS600 2 100 100
1 BAS600 0,02 65 95
1 BAS600 0,08 85 95
1 BAS600 0,40 97 100
1 BAS600 2 99 100
0 isopyrazam 0,08 0
0 isopyrazam 0,40 : 77
0 isopyrazam 2 93
0 isopyrazam 10 100
0,1 isopyrazam 0,08 0 0
0,1 isopyrazam 0,40 72 77
0,1 isopyrazam 2 -
0,1 isopyrazam 10 -

-189-




25558

Ty 1€ dung (ppm) Ty 1¢ dung (ppm) cta Thir nghi€ém M2
ciia hop chdt 81 | Hop phén (b) hop phan (b) Thu duoc Dy tinh
1 isopyrazam 0,08 -
1 isopyrazam 0,40 80 99
1 isopyrazam 2 —
1 isopyrazam 10 100 100
0 penthiopyrad 0,08 0
0 penthiopyrad 0,40 0
0 penthiopyrad 2 —
0 penthiopyrad 10 -
0,1 penthiopyrad 0,08 0 0
0,1 penthiopyrad 0,40 17 0
0,1 penthiopyrad 2 -
0,1 penthiopyrad 10 99
1 penthiopyrad 0,08 83 95
1 penthiopyrad 0,40 73 95
1 penthiopyrad 2 -
1 penthiopyrad 10 99
0 bixafen 0,08 0
0 bixafen 0,40 33
0 bixafen 2 89
0 bixafen 10 -
0,1 bixafen 0,08 0 0
0,1 bixafen 0,40 33 33
0,1 bixafen 2 83 89
0,1 bixafen 10 100
1 bixafen 0,08 -
1 bixafen 0,4 85 97
1 bixafen 2 -
1 bixafen 10 —
0 cyproconazole 0,4 0
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Ty 1€ dung (ppm) Ty 1€ dung (ppm) cua Thir nghiém M2
ctia hop chit 81 Hop phan (b) hop phén (b) Thu dugce Du tinh
0 cyproconazole 2 0
0 cyproconazole 10 0
0 cyproconazole 40 98
0,1 cyproconazole 0,4 0 0
0,1 cyproconazole 2 0 0
0,1 cyproconazole 10 0 0
0,1 cyproconazole 40 98 98
1 cyproconazole 0,4 73 95
1 cyproconazole 2 63 95
1 cyproconazole 10 97 95
1 cyproconazole 40 100 100
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Bang I
Hiéu qua thu dugc va du tinh ctia hop chét 81 khi dung don 1& va & dang hdn hop véi
Fludioxonil, Epoxiconazole, Prothioconazole, Difenoconazole hodc Fenpropimorph d&

phong trir bénh d6m 14 lta my

Ty 1€ dung (ppm) Ty 1€ dung (ppm) Thir nghiém M3
ctia hop chit 81 Hop phin (b) ctia hop phin (b) Thu duogc Du tinh
0 khong c6 mat 0 0
0,01 khong c6 mat 0 0
0,1 khong cb mat 0 0
1 khong c6 mat 0 52
10 khéng c6 mit 0 100
0 fludioxonil 0,08 0
0 fludioxonil 0,4 0
0 fludioxonil 2 37
0 fludioxonil 10 67
0,1 fludioxonil 0,08 0 0
0,1 fludioxonil 0,4 0 0
0,1 fludioxonil 2 30 37
0,1 fludioxonil 10 57 67
1 fludioxonil 0,08 83 52
1 fludioxonil 0,4 45 52
1 fludioxonil 2 68 69
1 fludioxonil 10 78 84
0 epoxiconazole 0,4 0
0 epoxiconazole 2 0
0 epoxiconazole 10 76
0 epoxiconazole 40 100
0,1 epoxiconazole 0,4 0 0
0,1 epoxiconazole 2 0 0
0,1 epoxiconazole 10 75 76
0,1 epoxiconazole 40 98 100
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Ty 1€ dung (ppm) Ty 1€ dung (ppm) Thir nghiém M3
ctia hop chét 81 Hop phén (b) ctia hop phan (b) Thu dugce Du tinh
1 epoxiconazole 0,4 78 52
1 epoxiconazole 2 78 52
1 epoxiconazole 10 97 89
1 epoxiconazole 40 100 100
0 prothioconazole 0,4 0
0 prothioconazole 2 0
0 prothioconazole 10 18
0 prothioconazole 40 85
0,1 prothioconazole 0,4 0 0
0,1 prothioconazole 2 0 0
0,1 prothioconazole 10 25 18
0,1 prothioconazole 40 —
1 prothioconazole 0,4 48 52
1 prothioconazole 2 25 52
1 prothioconazole 10 73 61
1 prothioconazole 40 88 93
0 difenoconazole | 0,4 0
0 difenoconazole 2 0
0 difenoconazole 10 52
0 difenoconazole 40 95
0,1 difenoconazole 0,4 0 0
0,1 difenoconazole 2 0 0
0,1 difenoconazole 10 57 52
0,1 difenoconazole 40 98 95
1 difenoconazole 0,4 78 52
1 difenoconazole 2 50 52
1 difenoconazole 10 88 77
1 difenoconazole 40 100 97
0 fenpropimorph 2 0
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Ty 1€ dung (ppm) Ty 1¢ dung (ppm) Thtr nghiém M3
ctia hop chit 81 Hop phan (b) ctia hop phén (b) Thu duoc Du tinh
0 fenpropimorph 10 0
0 fenpropimorph 40 0
0 fenpropimorph 200 0
0,1 fenpropimorph 2 0 0
0,1 fenpropimorph 10 0 0
0,1 fenpropimorph 40 0 0
0,1 fenpropimorph 200 0 0
1 fenpropimorph 2 85 52
1 fenpropimorph 10 75 52
1 fenpropimorph 40 86 52
1 fenpropimorph 200 98 52
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BangJ
Hiéu qua thu dugc va du tinh ciia hop chét 81 khi ding don 1é va & dang hén hop vai
Pyraclostrobin, Tricyclazole, Fluazinam, Dimethomorph, Iprovalicarb, Metalaxyl-M,

Folpet hoic Myclobutanil d& phong trir bénh d6m 14 léa my

Ty 1¢ dung (ppm) Ty 1€ dung (ppm) Thir nghiém M4
ctia hop chét 81 | Hop phan (b) | ctia hop phan (b) Thu duogc Du tinh
0 khoéng cé mét 0 0
0,01 khong c6 mat 0 0
0,1 khong c6 mat 0 23
1 khéng cO mit 0 66
10 khong comat | 0 100
0 pyraclostrobin 10 0
0 pyraclostrobin 40 26
0 pyraclostrobin 200 93
0,1 pyraclostrobin 10 0 23
0,1 pyraclostrobin 40 32 43
0,1 pyraclostrobin 200 91 94
1 pyraclostrobin 10 79 66
1 pyraclostrobin 40 90 75
1 pyraclostrobin 200 97 98
0 tricyclazole 10 0
0 tricyclazole 40 0
0 tricyclazole 200 0
0,1 tricyclazole 10 0 23
0,1 tricyclazole 40 0 23
0,1 tricyclazole 200 0 23
1 tricyclazole 10 74 66
1 tricyclazole 40 93 66
1 tricyclazole 200 74 66
0 fluazinam 10 0
0 fluazinam 40 0
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Ty 1€ dung (ppm) Ty 1€ dung (ppm) Thir nghiém M4
clia hop chét 81 | Hop phin (b) | cua hop phén (b) Thu duoc Du tinh
0 fluazinam 200 93
0,1 fluazinam 10 13 23
0,1 fluazinam 40 60 23
0,1 fluazinam 200 85 95
1 fluazinam 10 76 66
1 fluazinam 40 97 66
1 fluazinam 200 100 98
0 dimethomorph 10 0
0 dimethomorph 40 0
0 dimethomorph 200 0
0,1 dimethomorph 10 0 23
0,1 dimethomorph 40 0 23
0,1 dimethomorph 200 16 23
1 dimethomorph 10 93 66
1 dimethomorph 40 91 66
1 dimethomorph 200 0 66
0 iprovalicarb 10 0
0 iprovalicarb 40 0
0 iprovalicarb 200 0
0,1 iprovalicarb 10 0 23
0,1 iprovalicarb 40 23 23
0,1 iprovalicarb 200 53 23
1 iprovalicarb 10 81 66
1 iprovalicarb 40 96 66
1 iprovalicarb 200 96 66
0 metalaxyl-M 10 0
0 metalaxyl-M 40 0
0 metalaxyl-M 200 0
0,1 metalaxyl-M 10 0 23
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Ty 1¢ dung (ppm) Ty 1€ dung (ppm) Thir nghiém M4
ctia hop cht 81 | Hop phdn (b) | ctia hop phdn (b) Thu dugc Du tinh

0,1 metalaxyl-M 40 0 23
0,1 metalaxyl-M 200 32 23
1 metalaxyl-M 10 86 66
1 metalaxyl-M 40 96 66
1 metalaxyl-M 200 96 66

0 folpet 10 0

0 folpet 40 73

0 folpet 200 91
0,1 folpet 10 32 23
0,1 folpet 40 86 79
0,1 folpet 200 93 93
1 folpet 10 91 66
1 folpet 40 91 91
1 folpet 200 98 97

0 myclobutanil 10 0

0 myclobutanil 40 44

0 myclobutanil 200 74
0,1 myclobutanil 10 13 23
0,1 myclobutanil 40 0 57
0,1 myclobutanil 200 61 80
1 myclobutanil 10 16 66
1 myclobutanil 40 91 81
1 myclobutanil 200 74 91
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Bang K

Hiéu qua thu duge va du tinh cia hop chit 81 khi diung don 1é va & dang hdn hop véi

Quinoxyfen, Azoxystrobin, Picoxystrobin, Tetraconazole, Spiroxamin hoac

Proquinazid dé phong trir bénh dém 14 lta my

Ty 1€ dung Ty 1€ dung Thir nghiém MS
(ppm) cta hop (ppm) cta hop
chat 81 Hop phén (b) phan (b) Thu dugc Dy tinh

0 khong c6 mat 0 0

0,01 khong c6 mat 0 0

0,1 khong c6 mat 0 3
1 khong c6 mat 0 90
10 khong c6 mat 0 100
0 quinoxyfen 10 0
0 quinoxyfen 40 0
0 quinoxyfen 200 8

0,1 quinoxyfen 10 0 3

0,1 quinoxyfen 40 0 3

0,1 quinoxyfen 200 0 11
1 - quinoxyfen 10 95 90
1 quinoxyfen 40 99 90
1 quinoxyfen 200 99 91
0 azoxystrobin 10 0
0 azoxystrobin 40 20
0 azoxystrobin 200 50

0,1 azoxystrobin 10 0 3

0,1 azoxystrobin 40 3 23

0,1 azoxystrobin 200 61 52
1 azoxystrobin 10 90 90
1 azoxystrobin 40 94 92
1 azoxystrobin 200 93 95
0 picoxystrobin 10 0
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Ty 1€ dung Ty 1€ dung Thtr nghi€ém M5
(ppm) cua hop (ppm) cua hop
chét 81 Hop phén (b) phan (b) Thu duoc Du tinh
0 picoxystrobin 40 0
0 picoxystrobin 200 0
0,1 picoxystrobin 10 0 3
0,1 picoxystrobin 40 0 3
0,1 picoxystrobin 200 0 3
1 picoxystrobin 10 79 90
1 picoxystrobin 40 70 90
1 picoxystrobin 200 85 90
0 tetraconazole 10 0
0 tetraconazole 40 7
0 tetraconazole 200 99
0,1 tetraconazole 10 13 3
0,1 tetraconazole 40 60 10
0,1 tetraconazole 200 99 99
1 tetraconazole 10 87 90
1 tetraconazole 40 99 91
1 tetraconazole 200 100 100
0 spiroxamin 10 0
0 spiroxamin 40 3
0 spiroxamin 200 0
0,1 spiroxamin 10 0 3
0,1 spiroxamin 40 0 7
0,1 spiroxamin 200 7 3
1 spiroxamin 10 88 90
1 spiroxamin 40 85 90
1 spiroxamin 200 100 90
0 proquinazid 10 0
0 proquinazid 40 0
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Ty 1€ dung Ty 1¢ dung Thir nghiém M5
(ppm) cta hop (ppm) cta hop
chét 81 Hop phén (b) phin (b) Thu dugc Dy tinh

0 proquinazid 200 0

0,1 proquinazid 10 0 3

0,1 proquinazid 40 0 3

0,1 proquinazid 200 0 3
1 proquinazid 10 22 90
1 proquinazid 40 55 90
1 proquinazid 200 25 - 90

Céac Bang tir B &n K thé hién cac ché phim theo sang ché chira hén hop cua
Hop chét ¢6 cong thirc 1 dai dién vé6i nhidu hop chat hop phan (b) cho thdy ring trong
mdt sd truomg hop, cb tac dung hiép ddng trong viéc phong trir bénh phén tring cay
lta mi, bénh gi sit 14 cdy, va bénh dém 14. Vi mAu déi ching khong thé vugt qua gia
tri 100%, khong phai luon nhan thiy su tang hoat tinh cao hon hoat tinh diét ndm dy
tinh trong hon hop nhung c¢6 nhiéu kha ning nhan thiy hon khi thanh phan hoat chit
riéng r€ don 1€ & ty 1¢ dung mang lai hiéu quéa phong trir nho hon dang ké 100%. T4c
dung hiép ddng c6 thé khong biéu hién rd rang véi ty 1& dung thap khi ma hop phan
hoat chét don 1& c6 hoat tinh thdp. Tuy nhién, trong mot s truong hop nhén thiy hoat
tinh tang 1én cho két hop ma trong d6 ting hoat chét ding don 1¢ & cung ty 1€ dung c6
it hodc khong c6 hoat tinh. Nhu di néu trén, sang ché dé xuét phuong phap phong trir
bénh phin tring (Blumeria graminis f.sp. tritici), bénh gi sit 14 ciy (Puccinia

recondita f. sp. tritici), va bénh dém 14 lta mi (Septoria tritici).

Cac thir nghiém N1 va N2

Cac thir nghiém N1 va N2 lién quan dén viéc d4nh gia hén hop ciia Hop chat
81 lan luot voi 2-[(3-bromo-8-metyl-6-quinolinyl)oxy]-N-(1,1-dimetyl-2-propyn- 1-
yl)-2-(metylthio)axetamit (Hop chdt A1) va 2-[(3-bromo-6-quinolinyl)oxy]-N-(1,1-
dimetyletyl)butanamit (Hop chat A2) dé ac ché su phat trién cta Septoria tritici (tac
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nhan giy bénh dém 14 lia mi). Phuong phép chung @& diéu ché ché phim thir nghiém
12 nhu sau. Hop chit 81 (cac thir nghiém N1 va N2), Hop chat A1 (Thir nghiém N1) va
Hop chit A2 (Thir nghiém N2) dugc thu nhan dudi dang cht tinh khiét cip k¥ thuat
khong dugc ché héa. Cac hop chét thir nghiém khong duge ché héa trude hét duge hoa
tan trong DMSO & ndng d¢ thich hop dé tao ra ndéng d6 mong mudn (theo uM) sau khi
tron v6i moi trudng sinh trudng clia ndm trong cac 16 clia dia 96 15 chira 200 pl moi
truong sinh trudng ctia ndm cho mdi 16. Khoang ndng d¢ hop chét duge lya chon dé
thu duge khoang hoat tinh trc ché tir 0 @én gin 100% dé nhan dién tac dong hiép ddng
bét ky khi Septoria tritici dugc xir Iy bang cac hop chét duoc cho vao két hop. Dung
dich DMSO cta céac hdp chat thir nghiém duoc cho vao céc 18 trude khi bd sung moi

treong sinh trudng cliia nam.

Moi truong ran sinh trudéng cia ndm duge diéu ché bang cach tao ra hdn hop
nudce chira dikali hydro phosphat (3,0 g/1), kali dihydro phosphat (4,0 g/1), natri clorua
(0,5 g/1), amoni clorua (1,0 g/l), magie sulfat heptahydrat (0,2 g) va canxi clorua
dihydrat (0,01 g/1), con chita 1 ml/l dung dich nguyén té véi lugng vét (mangan sulfat
hydrat (0,1 mg/ml), kém sulfat heptahydrat (0,2 mg/ml), ddng(Il) sulfat pentahydrat
(0,2 mg/ml), sit(Il) sulfat heptahydrat (0,2 mg/ml), natri molybdat dihydrat (0,1
mg/ml), coban(Il) sulfat heptahydrat (0,06 mg/ml), axit boric (0,08 mg/ml)), va dugc
b6 sung 50 pL/L dung dich gbc biotin (0,1 mg/ml). Pidu chinh d6 pH dén 6,8 bing
dung dich nuéc natri cacbonat 1 M. Hén hop nay dugc bd sung thém 1 g/L dich chiét
nim men, va cho gém GELRITE gellan (Kelco) (4 g/l) vao. Cho da nuéc vio dén thé
tich 1a 90% thé tich cudi (vi dy, thé tich 900 ml dé didu ché 1 lit méi trudng sinh
trudng ctia ndm). Hon hop nay duoc khir trung. Khi 1am ngudi xudng 60 °C, cho 100
ml/l dung dich dextroza trong nuéc (10 g/1), 500 pL/L dung dich ampixilin trong nuéc
(100 mg/ml) va 500 pL/L dung dich rifampicin (10 mg/ml trong DMSO) vao dé tao ra
thé tich cubi ctia méi trudng sinh truéng ctia ndm, sau d6 mdi trudng ndy dugc phén
tan trong khi vin con 4m bang cach sir dung pipet microlit vao cac 15 cia dia 96 13.

Méi trudng sinh trudng cliia nam d3 dugc dua vao trong médi 16 dugce khudy bing cach
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sir dung du cia pipet phén tan dé phéi tron moi truong nay véi dung dich DMSO

chira hop chét thir nghiém.

~ Sau khi moéi truong sinh trudng ciia ndm trong cac 18 nay ngudi xudng nhiét
do trong phong va hod ran, bé mit trén clia moi trudng sinh trudng trong méi 15 dugc
cdy 20 uL huyén phi ndm chira 8 x 104 t& bao. Sau thoi gian 2 h 1am khd trong nip
déy vo tring, cac dia dugc dwa vao ti 4m tdi & nhiét do 25 °C trong thoi gian 5 ngay.

Danh gia su phat trién cta ndm trén dau doc dia dugc thiét lap dé do su hép
thu & 4nh sang 600 nm. Phin tram su trc ché phat trién thu duoc (Thu dugc.) trong cac
thr nghiém N1 va N2, ciing nhu phan trim Gc ché sy phat trién du tinh (Du tinh.)
dugc tinh toan bang cach si dung phuong trinh Colby, 14n lugt duge néu ra trong cac
Béng L va M.
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Bang L

Hi€u qua thu dugc va du tinh cta hop chét 81 khi dung don 1é va trong hén
hop véi Hop chét Al 1a Hop phan (b) d phong trix Septoria tritici

Ty 1& ding ciia hop chét Ty 1 dung ctia hop chét Al % trc ché
81 (uM) (1LM) Thu duoc Du tinh
0,2 0 98,0
0,04 0 93,5
0,008 0 10,0
0,0016 0 5,0
0,00032 0 9,0
0 0 0
0 0,2 98,0
0 0,04 97
0 0,008 14,5
0 0,0016 5
0 0,00032 3
0 0 0 0
0,2 0,2 98 98
0,2 0,04 98 98
0,2 0,008 98 98
0,2 0,0016 98 98
0,2 0,00032 98 98
0,04 0,2 98 99,0
0,04 0,04 98 99,0
0,04 0,008 98 96,0
0,04 0,0016 94,2 94,0
0,04 0,00032 92 96,0
0,008 0,2 ‘ 98,0 99,0
0,008 0,04 97,0 99,0
0,008 0,008 62,0 22,0
0,008 0,0016 6,0 14,0
0,008 0,00032 5,0 13,0
0,016 0,2 , 98,0 98,0
0,016 0,04 97,0 96,0
0,016 0,008 32,0 18,0
0,016 0,0016 5,0 10,0
0,016 0,00032 9,0 8,0
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Ty 1¢ ding cia hop chat Ty 1¢ dung cta hop chat Al % tic ché
81 (M) (M) Thu duoc Du tinh
0,0032 0,2 98,0 97,0
0,0032 0,04 94.0 96,0
0,0032 0,008 8,0 22,0
0,0032 0,0016 8,0 14,0
0,0032 0,00032 6,0 12,0
Bang M

Hiéu qua thu dugc va dy tinh ciia hop chit 81 khi dung don 1é va trong hdn hop véi

Hop chét A2 12 Hop phan (b) d& phong trir Septoria tritici

Ty 1& dung ctia hop chit Ty 1& dung cta hop chat A2 % tic ché
81 (M) (M) Thu duoc Du tinh
0,2 0 96,0
0,04 0 93,5
0,008 0 29,0
0,0016 0 0,0
0,00032 0 0,0
0 0 0
0 20 96,0
0 4 95,0
0 0,8 11,5
0 0,16 6,5
0 0,032 0,0
0 0 0
0,2 20 96 100
0,2 4 96 100
0,2 0,8 96 96
0,2 0,16 96 96
0,2 0,032 96 96
0,04 20 96,0 100
0,04 4 96,0 100
0,04 0,8 96,0 94,2
0,04 0,16 95,5 93,9
0,04 0,032 95,0 93,5
0,008 20 96,0 97,2
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Ty 1€ dung cua hop chét Ty 1& dung cta hop chat A2 % trc ché
81 (uM) (LM) Thu duoc Du tinh
0,008 4 96,0 96,5
0,008 0,8 68,0 37,2
0,008 0,16 0,0 33,6
0,008 0,032 0,0 29,0
0,016 20 96,0 96,0
0,016 4 96,0 95,0
0,016 0,8 46,5 11,5
0,016 0,16 6,5 6,5
0,016 0,032 0,0 0,0
0,0032 20 96,0 96,0
0,0032 4 / 95,0 95,0
0,0032 0,8 13,0 11,5
0,0032 0,16 245 6,5
0,0032 0,032 1,5 0,0

Céc két qua thu duge va du tinh tir cac hdn hop ctia Hop chit 81 v6i Hop chat
Al trong thtr nghiém N1 duoc thé hién trong Bang L thé hién hoat tinh cao hoh du
tinh (tirc 12 hiép dong) & ty 1& ding trong d6 Hop chit 81 va Hop chét Al khi ding
riéng r& tao ra muc trc ché nho hon nhidu 100% (dé cho ting biéu hién hiép dong trong
viéc trc ché) ma con ca khi muc ty 16 dung khong dugc giam nhiéu so vdi ty 1é dung
tao ra murc e ché cao ctia cac hop chét 81 va Hop chét Al khi dung riéng r€ (vi dy, ty
1¢ dung 1a 0,008 hodc 0,016 uM cia hop chit 81 va ty 1€ dung 0,008 uM cua hop chét
Al). Tuong tu, cic két qua thu dugc va duy tinh tir cic hdn hop ciia Hop chét 81 véi
Hop chat A2 trong thir nghiém N2 duoc thé hién trong Bang M thé hién hoat tinh cao
hon dy tinh & ty 1¢ ding trong d6 Hop chét 81 va Hop chét A2 riéng r& tao ra mirc Grc
ché nh6 hon nhiéu 100% ma con ca khi muc ty 18 ding khong duge gidm nhiéu so véi
ty 1¢ duing tao ra mirc ic ché cao ciia cac hop chéit 81 va Hop chét A2 riéng ré (vi du,
ty 1¢ dung 0,008 hoic 0,016 uM ciia hop chét 81 va ty 1é ding 0,8 pM cua hop chét
A2).
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YEU CAUBAO HQ
1. Ché pham diét ndm chira:

(a) it nhit mot hop chit dugc chon tir cac hop chét co cong thure 1, N-oxit, va

muoi cua chung:

R5

trong do:

X 1a NH;

R1 13 halogen;

R2 1a H;

R3 13 halogen;

R4 13 halogen;

RS 1aH, xyano, halogen hodc C1-Cj alkoxy; va

RO 13 H hoic halogen; va

(b) it nhat mot hop chit diét ndm bd sung;
v6i didukién lakhi R' 1aF, thi R’ 14 Cl, vakhi R' 1 CL, thi R’ A F.
2. Ché phim theo diém 1, trong d6 hop phin (a) chira hop chét c6 cong thirc 1

hodc mudi ctia ching, trong d6 trong cong thirc 1, nhidu nhét, chi mot trong s§ R va

R6 13 H.

3. Ché pham theo diém 2, trong d6 trong cong thirc 1:
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R11aF, Cl hoic Br;
R2 1aH;
R3 12 F hodc Cl;
R4 13 F, Cl hodc Br;
R51aH, xyano, F, Cl hodc metoxy; va
R6 13 H hogc F.
4. Ché pham theo diém 3, trong d6 trong cdng thuc 1:
R31aF;va
RS 1a xyano, F, Cl hodc metoxy.

5.Ché pham theo diém 1, trong d6 hop phin (a) chira hop chét dugc chon tir nhém

bao gom:

4-(2-clo-4-flophenyl)-N-(2-clo-6-flophenyl)-1,3-dimetyl- 1 H-pyrazol-5-amin,

4-(2-bromo-4-flophenyl)-N-(2-clo-6-flophenyl)-1,3-dimetyl-1H-pyrazol-
5-amin,

N-(2-bromo-6-flophenyl)-4-(2-clo-4-flophenyl)-1,3-dimetyl-1H-pyrazol-
5-amin,

4-(2-bromo-4-flophenyl)-N-(2-bromo-6-flophenyl)-1,3-dimetyl- H-pyrazol-5-
amin,

N-(2-bromo-6-flophenyl)-4-(2,4-diflophenyl)-1,3-dimetyl-1H-pyrazol-5-amin,

N-(2-bromo-6-flophenyl)-4-(2,6-diflophenyl)-1,3-dimetyl-1H-pyrazol-5-amin,

N-(2-clo-6-flophenyl)-4-(2-flo-4-methoxyphenyl)-1,3-dimetyl-1H-pyrazol-5-
amin,

N-(2-bromo-6-flophenyl)-4-(2-flo-4-methoxyphenyl)-1,3-dimetyl-1 H-pyrazol-
5-amin,

N-(2-bromo-6-flophenyl)-4-(2-clo-4-methoxyphenyl)-1,3-dimetyl-1H-pyrazol-

5-amin, va
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N-(2-clo-6-flophenyl)-4-(2,4-diflophenyl)-1,3-dimetyl-1 H-pyrazol-5-amin.

6. Ché pham theo diém bat ky trong s cic diém tir 1 dén 5, trong d6 hop phin (b)

bao gém it nhit mot hop chét diét nAm duoc chon tir nhém bao gdm:
(b1) cac thube diét nAm metyl benzimidazole carbamat;
(b2) céc thudc diét nAm dicarboximit;
(b3) cac thude diét ndm 1 chét trc ché khir metyl;
(b4) cac thude diét nAm phenylamit;
(b5) céc thube diét nAm amin/morpholin;
(b6) cac thudc diét ndm 13 chét rc ché sinh tdng hop phospholipit;
(b7) cac thudc diét nAm carboxamit; |
(b8) cac thube diét nAm hydroxy(2-amino-)pyrimidin;
(b9) cac thudc diét nidm anilinopyrimidin;
(b10) cac thubc diét nAm N-phenyl carbamat;
(b11) cac thube diét ndm 13 chét e ché vi tri gin két ngodi quinon;
(b12) cac thudc diét niAm phenylpyrol;
(b13) cac thudc diét ndm quinolin;
(b14) cac thudc diét ndm 13 chit e ché qu4 trinh peroxy héa cia lipit;
(b15) cac thube diét nim chét e ché sinh téng hop melanin-reductaza;
(b16) cac thube diét ndm 13 chét trc ché sinh tdng hop melanin-dehydrataza;
(b17) cac thube diét nAm hydroxyanilit;
(b18) cac thube diét nim 1 chét e ché squalen-epoxidaza;
(b19) cac thube diét ndm polyoxin;
(b20) céc thudc diét nAm phenylure;

(b21) céc thubc diét ndm 13 chit e ché & vi tri bén trong quinon;
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(b22) céac thubc diét ndm benzamide;
(b23) céc thude diét nim c6 tinh khéng sinh 13 axit €nopyranuronic;
(b24) cac thudc diét ndm c6 tinh khang sinh hexopyranosyl;

(b25) céac thube diét ndm glucopyranosyl 13 chit khang sinh: trc ché tbng hop

protein;

(b26) cac thudc diét nAm glucopyranosyl 1a chit khang sinh: trc ché sinh téng

hop trehalaza va inositol;
(b27) céc thude diét ndm xyanoaxetamitoxim;
(b28) céac thudc diét ndm carbamat;

(b29) cac thubc diét ndm 1am mét két hop qua trinh phosphoryl héa cé tinh

oxy hda;
(b30) cac thudc diét ndm 13 hop chét thiée hitu co; |
(b31) cac thudc diét ndm 13 axit carboxylic;
(b32) cac thudc diét ndm di vong thom;
(b33) cac thudc diét ndm phosphonat;
(b34) cac thudc diét ndm axit phtalamic;
(b35) cac thudc diét ndm benzotriazin;
(b36) cac thudc diét ndm benzen-sulfonamit;
(b37) céc thudc diét ndm pyridazinon;
(b38) céc thube diét ndm thiophen-carboxamit;
(b39) céc thube diét ndm pyrimidinamit;
(b40) céac thube diét nAm amit cta axit carboxylic;
(b41) céc thudc diét ndm c6 tinh khang sinh tetraxyclin;

(b42) cac thubc diét nim thiocarbamat;
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(b43) céc thudc diét nAm benzamide;
(b44) cac thude diét ndm cam tng co ché phong vé ciia thuc vat chi;
(b45) cac thubc diét ndm c6 hoat tinh tiép xtic nhiéu vj tri;

(b46) céc hop chét diét nAm khong phai 13 cac hop chit diét ndm hop phan
(a) va hop phin tir (b1) dén (b45); va mudi ctia cac hop chét tir (b1) dén (b46).

7. Ché phim theo diém 6, trong d6 hop phan (b) chira it nhit mot hop chét diét nim
tir mot trong s6 hai nhém khac nhau duoc chon tir (b1) dén (b46).

8. Ché phim theo diém 1, trong d6 hop phan (b) chira it nhit mét hop chat dugc chon
tir acibenzolar-S-metyl, aldimorph, ametoctradin, amisulbrom, anilazine,
azaconazole, azoxystrobin, benalaxyl, benalaxyl-M, benodanil, benomyl,
benthiavalicarb, benthiavalicarb-isopropyl, bethoxazin, binapacryl, biphenyl,
bitertanol, bixafen, blasticidin-S, boscalid, bromuconazole, bupirimate, carboxin,
carpropamid, captafol, captan, carbendazim, chloroneb, chlorothalonil, chlozolinate,
| clotrimazole, cac mubi ddng, cyazofamid, cyflufenamid, cymoxanil, cyproconazole,
cyprodinil, dichlofluanid, diclocymet, diclomezine, dicloran, diethofencarb,
difenoconazole, diflumetorim, dimethirimol, dimethomorph, dimoxystrobin,
diniconazole, diniconazole-M, dinocap, dithianon, dodemorph, dodine, edifenphos,
enestroburin, epoxiconazole, ethaboxam, ethirimol, etridiazole, famoxadone,
fenamidone, fenarimol, fenbuconazole, fenfuram, fenhexamid, fenoxanil, fenpiclonil,
fenpropidin, fenpropimorph, fenpyrazamin, fentin axetat, fentin clorua, fentin
hydroxit, ferbam, ferimzone, fluazinam, fludioxonil, flumetover, flumorph,
fluopicolide, fluopyram, fluoroimide, fluoxastrobin, fluquinconazole, flusilazole,
flusulfamide, flutianil, flutolanil, flutriafol, fluxapyroxad, folpet, fosetyl-nhom,
fuberidazole, furalaxyl, furametpyr, hexaconazole, hymexazol, guazatine, imazalil,
imibenconazole, iminoctadine, iodocarb, ipconazole, iprobenfos, iprodione,
iprovalicarb, isoprothiolane, isopyrazam, isotianil, kasugamycin, kresoxim-metyl,
mancozeb, mandipropamid, maneb, mepronil, meptyldinocap, metalaxyl, metalaxyl-

M, metconazole, methasulfocarb, metiram, metominostrobin, mepanipyrim,
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metrafenone, myclobutanil, naftifine, neo-asozin (sit (III) metanarsonat), nuarimol,
octhilinone, ofurace, orysastrobin, oxadixyl, oxolinic axit, oxpoconazole,
oxycarboxin, oxytetracyclin, penconazole, pencycuron, penflufen, penthiopyrad,
pefurazoate, axit phosphoro va mudi ciia chiing, phthalide, picoxystrobin, piperalin,
polyoxin, probenazole, prochloraz, procymidone, propamocarb, propamocarb-
hydroclorua, propiconazole, propineb, proquinazid, prothiocarb, prothioconazole,
pyraclostrobin, pyrametostrobin, pyraoxystrobin, pyrazophos, pyribencarb,
pyributicarb, pyrifenox, pyrimethanil, pyriofenone, pyroquilon, pyrrolnitrin,
quinomethionate, quinoxyfen, quintozene, sedaxane, silthiofam, simeconazole,
spiroxamin, streptomycin, sulfur, tebuconazole, tebufloquin, tecloftalam, fecnazene, ,
terbinafine, tetraconazole, thiabendaiole, thiﬂuzarriide, fhiophanafe, thibphanate-
metyl, thiram, tiadinil, tolclofos-metyl, tolylfluanid, triadimefon, triadimenol,
triazoxide, tricyclazole, tridemorph, triflumizole, tricyclazole, trifloxystrobin,
triforine, trimorphamide, triticonazole, uniconazole, validamycin, valifenalate,
vinclozolin, zineb, ziram, zoxamide, N'-[4-[4-clo-3-(triflometyl)phenoxy]-2,5-
dimetylphenyl]-N-etyl-N-metylmetanimitamit, 5-clo-6-(2,4,6-triflophenyl)-7-(4-
metylpiperidin-1-yl)[1,2,4]triazolo[1,5-a]pyrimidin, N-[2-[4-[[3-(4-clophenyl)-2-
propyn-1-yl]oxy]-3-metoxyphenyl]etyl]-3-metyl-2-[(metylsulfonyl)amino]butanamit,
N-[2-[4-[[3-(4-clophenyl)-2-propyn-1-yl]oxy]-3-metoxyphenyl]etyl]-3-metyl-2-
[(etylsulfonyl)amino]butanamit, 2-butoxy-6-iodo-3-propyl-4H-1-benzopyran-4-on, 3-
[5-(4-clophenyl)-2,3-dimetyl-3-isoxazolidinyl]pyridin, 4-flophenyl N-[1-[[[1-(4-
xyanophenyl)etyl]sulfonylJmetyl]propyl]carbamat, N-[[(xyclopropylmetoxy)
amino][6-(diflometoxy)-2,3-diflophenylJmetylen]benzenaxetamit, a-(metoxyimino)-
N-metyl-2-[[[1-[3-(triflometyl)phenyl]etoxy]imino]metyl |benzenaxetamit, N'-[4-[4-
clo-3-(triflometyl)phenoxy]-2,5-dimetylphenyl]-N-etyl-N-metylmetanimitamit, N-(4-
clo-2-nitrophenyl)-N-etyl-4-metylbenzensulfonamit, 2-[[[[3-(2,6-diclophenyl)-1-
metyl-2-propen-1-yliden]amino]oxy]metyl]-oa-(metoxyimino)-
N-metylbenzenaxetamit, 1-[(2-propenylthio)carbonyl]-2-(1-metyletyl)-4-(2-metyl-
phenyl)-5-amino-1H-pyrazol-3-on, 5-etyl-6-octyl-[1,2,4]triazolo[1,5-a]pyrimidin-
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7-ylamin, pentyl N-[4-[[[[(1-metyl-1H-tetrazol-5-yl)phenylmetylen]amino]oxy]
metyl]-2-thiazolyl]carbamat va pentyl N-[6-[[[[(1-metyl-1H-tetrazol-5-yl)phenyl-
metylen]amino]oxy]metyl]-2-pyridinyl]carbamat.

9. Ché phém theo diém 1, trong d6 hop phan (b) bao gdm it nhét mot hop chit diét

nam dugc chon tir cac hop chat c6 cong thire A1 va mudi cia ching:

0 HC

)j\ CH3
al )<
R SN N a3

trong do:
Ral 13 halogen, C1—C4 alkoxy hoidc C1—Cy4 alkynyl;
R22 13 H, halogen hoic C1-Cy alkyl;
Ra3 1y C1-C12 alkyl, C1—Cj2 haloalkyl, C;—Cyp alkoxy, C-Ci>

alkoxyalkyl, C2—C13 alkenyl, Cp—C]2 alkynyl, C4—Cjp alkoxyalkenyl, C4—C12
alkoxyalkynyl, C1—C17 alkylthio hodc C»)—C12 alkylthioalkyl;

Ra4 13 metyl hoc Yal-RaS;
Ra5 13 C1—-C) alkyl; va
Yal 13 CHp, O hoic S.

10. Ché phim diét ndm chira: (a) it nhat mét hop chat duge chon tir cac hop chét cé
cong thirc 1 nhu duge xac dinh & diém 1, N-oxit, va mudi cta ching; va it nhit mot

hop chét hoic tac nhan phong trir loai gy hai khong xuong sdng.

11. Ché phém diét nim chira ché phdm theo diém 1 va it nhit mdt hop phin bd sung
duge chon tir nhém bao gdm cac chét hoat dong bé mat, chit pha lodng dang rin va

chit pha loing dang long.
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12. Phuong phép bao vé thuc vat hoic hat giéng thuc vat khéi cac bénh do ndm gay
bénh giy ra bao gém viéc dua ché phdm theo diém 1 véi mot luong hiru hiéu diét
nim 1én thyc vat hodc hat giéng thuc vat.

13. Phuong phép béo vé thuc vat khéi bénh phin tring bao gdm viéc dua 1én thuc vat
ché phim theo diém 1 v&i mot luong hiru hiéu diét ndm trong d6 hop phan (b) bao
gdm it nhat mot hop chit diét nAm dugc chon tir (b11) céc thube diét nim 1a chét wc
ché vi tri gin két ngoai quinon.

14. Phuong phap bao vé thuc vat khoi bénh Septoria bao gém viéc dua 1én thuc vat
ché pham theo diém 9 v&i mot luong hiru hiéu diét ndm.

15. Hop chét c6 cong thirc 1 hodc N-oxit hodc mubi cia ching,

trong do:
X 1a NH;
R1 13 halogen;
R2 13 H;
R3 1 halogen;
R4 13 halogen;

R5 13 H, xyano, halogen hoic C1—Cp alkoxy; va

RO 13 H hoic halogen;
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v6i didu kién lakhi R1 12 F, thi R3 13 Cl, vakhi R1 14 C, thi R3 12 F.
16. Hop chét theo 'diém 15, trong do:
R3 13 F hozc CI.
17. Hop chét theo diém 16, trong do:
R11a Cl hozc Br; va
R31AF.
18. Hop chét theo diém 15 duoc chon tr nhém bao gbm:
4-(2-clo-4-flophenyl)-N-(2-clo-6-flophenyl)-1,3-dimetyl- 1 H-pyrazol-5-amin,

4-(2-bromo-4-flophenyl)-N-(2-clo-6-flophenyl)-1,3-dimetyl- 1 H-pyrazol-5-
amin, va

N-(2-bromo-6-flophenyl)-4-(2-clo-4-flophenyl)-1,3-dimetyl-1 H-pyrazol-
5-amin.
19. Ché phdm diét nim chira: (1) hop chét theo diém 15; va (2) it nhit mét hop phén
bd sung dugc chon tir nhom bao gém céc chét hoat dong bé mit, chét pha loang dang
rin va chét pha lodng dang léng.
20. Phuong phép bao vé thuc vat hodc hat giéng thue vat khoi cac bénh do nAm gay
bénh gly ra bao gdm viéc dua hop chét theo didm 15 v6i mét luong hiru hidu diét

nim 1én thuc vat hodc hat giéng thuc vat.

21. Ché phim theo diém 1, trong d6 hop phan (a) 1a 4-(2-bromo-4-flophenyl)-N-(2-
clo-6-flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin.

22. Hop chét theo diém 15, trong d6 hop cht nay 13 4-(2-bromo-4-flophenyl)-N-(2-
clo-6-flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin.

23. Ché phim theo diém 1, trong d6 hop phan (a) 1a 4-(2-bromo-4-flophenyl)-N-(2-
clo-6-flophenyl)-1,3-dimetyl-1 H-pyrazol-5-amin; va hgp phan (b) bao gdm it nhat
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mot hop chit dugc chon tur azoxystrobin, kresoxim-metyl, trifloxystrobin,
pyraclostrobin, pyraoxystrobin, pyrametostrobin, picoxystrobin, dimoxystrobin,
metominostrobin/fenominostrobin, carbendazim, clothalonil, quinoxyfen,
metrafenone,  pyriofenone, cyflufenamid, fenpropidin, = fenpropimorph,
bromuconazole, cyproconazole, difenoconazole, epoxiconazole, fenbuconazole,
flusilazole, hexaconazole, ipconazole, metconazole, myclobutanil, penconazole,
propiconazole, proquinazid, prothioconazole, tebuconazole, triticonazole,

famoxadone, prochloraz, penthiopyrad va boscalid (nicobifen).

24. Ché phim theo diém 1, trong d6 hop phan (a) 1a 4-(2-bromo-4-flophenyl)-N-(2-
clo-6-flophenyl)-1,3-dimetyl- l'H-pyraz'ol-S-amin; va (b) bao gém it nhit mot hop

chit dugc chon tir clothalonil, metconazole, prothioconazole va penthiopyrad.

25. Ché phim theo diém 1, trong d6 hop phan (a) 1a 4-(2-clo-4-flophenyl)-N-(2-clo-6-
flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin.

26. Hop chét theo diém 15, trong d6 hop chét nay 1a 4-(2-bromo-4-flophenyl)-N-(2-
clo-6-flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin.
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