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Linh vye k¥ thuét dwge dé cap

Séng ché dé cép dén hop chit axit 4-amino-6-(1,3-benzodioxol)picolinic, hop
phan diét co chtra hop chét nay, va phuong phap kiém soét thuc vt khong mong

muon.

Tinh trang ky thuit ciia sing ché

Su xuit hién cta thuc vat khong mong mubn, vi du nh, cd dai, 1a vin dé 1au
dai ma ngudi nong dan phai dbi mat & cdy trong, bii cd, va cac khung canh khac. Co
dai canh tranh véi cdy tréng va anh hudng bét loi dén nang suét thu hoach. Viéc sir
dung chat diét c6 héa hoc 14 cong cy quan trong trong viéc kiém soat thuc vat khong

mong muon.

Van c6 nhu ciu vé chit diét ¢ hoa hoc méi ma mang lai phé rOng hon cua su
kiém soat co dai, su chon loc, su hu hai cay trf“)ng tdi thiéu, su én dinh luu trt, dé dang
xit ly, hoat tinh cao hon chéng lai c¢6 dai, va/hodc phuong thirc @& nhém dén su dung
chiu chat diét ¢ ma phat trién dbi véi cac chat diét c6 dugc st dung hién nay. Hop
chit, hop phan, va phuong phép thao luin trong ban mo ta nay nhim dén cac nhu ciu

nay va cac nhu cau khac.

Ban chit ky thuit ciia sang ché

Sang ché dé xuat hop chit duoc x4c dinh boi Cong thue I:

@)
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trong do

R’ 1a halogen, C,-C; alkyl, C;-C,4 haloalkyl, C,-C4 alkenyl, C,-C, haloalkenyl,
C,-C4 alkynyl, C,-C, alkoxy, C;-C4 haloalkoxy, C;-C, alkylthio, C;-C4 haloalkylthio,
amino, _C1-C4 alkylamino, C,-C4 haloalkylamino, formyl, C;-Cs alkylcarbonyl, C;-Cs
haloalkylcarbonyl, xyano, hoic nhém c¢6 cong thirc -CR*=CR®-SiR’R*R’, trong d6 R’
14 hydro, F, hodc Cl; R® 14 hydro, F, Cl, C;-C; alkyl, hodc C;-Cy haloalkyl; va R7, R®,
vaR’ doc 1ap 1a C4-Cyy alkyl, C.3'C6 xycloalkyl, phenyl, phenyl dugc thé, Ci-Cqo
alkoxy, hodc OH; va

R’ va R* doc 1ap 12 hydro, C;-Cg alkyl, C;-Cg haloalkyl, C-Cg alkenyl, C5-Cg
haloalkenyl, C;-Cq alkynyl, formyl, C;-C; alkylcarbonyl, C;-Cs haloalkylcarbonyl, C;-
Cs alkoxycarbonyl, C;-Cq alkylcarbamyl, C,-Cg alkylsulfonyl, C;-Cg trialkylsilyl, C;-
Cy dialkylphosphonyl, hoic R® va R? cung vé6i N 12 vong no ¢6 5 hoic 6 canh, hoic R®
vaR* cung nhau thé hién =CR® '(R4'), trong d6 R¥var* doc 1ap 1a hydro; C;-Cg alkyl,
C;-Cs alkenyl, C3-Cg alkynyl, C;-Cg alkoxy hodc C;-Cg alkylamino, hodc, R* va R*

cung v6i =C the hién vong no ¢6 5 hodc 6 canh;

hodc mudi, este, hodc N-oxit chap nhin dugc dung trong néng nghiép ctia

ching.

Theo mdt s6 phuwong 4n, hop chit c6 thé duge xac dinh bi Cong thuc IA:

IA)

trong do
R'1a hydro, C;-Cy alkyl, C;-Cg haloalkyl, C,-Cy alkenyl, C,-Cg haloalkenyl,
C,-Cg alkynyl, phenyl, phenyl duoc thé, hoac C;-Cy; arylalkyl;
R’ 14 halogen, C;-C4 alkyl, C;-C,4 haloalkyl, C,-C,4 alkenyl, C,-C,4 haloalkenyl,
C,-C4 alkynyl, C;-C4 alkoxy, C;-C4 haloalkoxy, C;-C, alkylthio, C;-C4 haloalkylthio,
-3-
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amino, C;-C4 alkylamino, C,-C,4 haloalkylamino, formyl, C;-C; alkylcarbonyl, C;-C;
haloalkylcarbonyl, xyano, hodc nhém c6 cong thirc -CR’=CR®-SiR'R®R’, trong d6 R’
14 hydro, F, hogc Cl; R® 14 hydro, F, Cl, C;-C, alkyl, hodc C,-C, haloalkyl; va R7, R®,
vaRr’ ddc lap 1a C;-Cy alkyl, C3-Cg xycloalkyl, phenyl, phenyl dugc thé, Ci-Cqp
alkoxy, hodac OH; va

R?* vaR* doc 14p 1a hydro, C;-Cs alkyl, C;-Cg haloalkyl, Cs-Cg alkenyl, C5-Cg
haloalkenyl, C;-Cs alkynyl, formyl, C;-Cs alkylcarbonyl, C;-C; haloalkylcarbonyl, C;-
Cs alkoxycarbonyl, C;-Cg alkylcarbamyl, C;-Cg alkylsulfonyl, C;-Cg trialkylsilyl, C;-
Cy dialkylphosphonyl, hodc R® va R* cung véi N 13 vong no ¢6 5 hodc 6 canh, hodc R®
va R? ciing nhau thé hién =CR*(R"), trong d6 R* va R* doc 14p 1a hydro, C;-Cg alkyl,
C;-Cg alkenyl, C5-Cg alkynyl, C;-Cg alkoxy hodc C;-Cg alkylamino, hoic, R¥vaRr?
cling véi =C thé hién vong no ¢6 5 hoidc 6 canh;

hoic mudi hoic N-oxit chip nhan dugc dung trong nong nghiép cua ching.

Séang-ché con dé xut hop phin diét ¢ c6 chia hop chét c6 Cong thirc I
va/hodc Cong thire IA va chét b trg hodic chit mang chip nhén duoc ding trong nong
nghiép.

Sang ché con dé xuét phuong phap kiém soat thyc vt khéng mong mudn ma
bao gdm bude ding hrgng hiru hidu dé diét c6 cia hop chit c6 Cong thire I va/hoic
Cong thirc IA hodc hop phan diét co ¢6 chira hop chit c6 Cong thtrc I va/hodac Cong

thirc IA va chit bd trg hodc chit mang chdp nhén dugc ding trong néng nghiép.
M@ ta vin tit cic hinh vé

Hinh 1A 13 d6 thi cta hoat tinh cia cac Hop chit 1-15 chéng lai céac loai ¢0 1a
rong duoc chon & ti 1€ ding bang 17,5 g ai/ha.

Hinh 1B 14 d6 thi cia hoat tinh ctia cac Hop chét 1-15 chdng lai c4c loai c6 dai
dugc chon & ti 1€ dung béng 17,5 g ai/ha.

Hinh 2A 13 d0 thj cta hoat tinh cta cac Hop chét 1-15 chéng lai cac loai ¢6 14 |

rong duoc chon & ti 1¢ diing bang 35 g ai/ha.

Hinh 2B 14 0 thi cia hoat tinh cua cac Hop chét 1-15 chdng lai céc loai c6 dai
dugc chon & ti I¢€ dung bf‘mg 35 g ai/ha.
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Hinh 3A 12 d0 thi cta hoat tinh cia cac Hop chit 1-15 chéng lai cac loai ¢ 1a
rong dugc chon & ti 1¢ ding bang 70 g ai/ha.

~ Hinh 3B 1a d6 thi ctia hoat tinh ctia cac Hop chét 1-15 chdng lai cac loai ¢6 dai
duogc chon & ti 16 ding bang 70 g ai/ha.

Hinh 4A 12 d6 thi cia hoat tinh cta cac Hop chét 1-15 chéng lai cac loai cb 14
rong dugc chon & ti 1€ dung béng 140 g ai/ha. '

Hinh 4B 1a db thi cta hoat tinh ctia cac Hop chét 1-15 chdng lai cac loai ¢6 dai
duge chon & ti 16 ding bing 140 g ai/ha.

M0 ta chi tiét sang ché
Dinh nghia

Nhu ding trong ban mo ta nay, chit diét cé va thanh phan c6 hoat tinh diét c¢6
c6 nghia 12 hop chét ma kiém soat thuc vat khong mong muén khi dugc ding & Iugng

thich hop.

Nhu dung trong bdn md ta nay, su kiém soat hodc viéc kiém soat thuc vat

~ khéng mong mubn c6 nghia 1 viéc giét chét hodc ngan chin thuc vat, hodc gy ra mot
sb tac dung cai bién bét lgi khac d6i véi thuc vat vi du nhu, su sai 1éch so véi su sinh
trudng hodc su phat trién tu nhién, su diéu tiét, sy mit nuée, sy cham phét trién, va

dang tuong tu.

Nhu dung trong ban mo ta nay, lugng hiru hi¢u dé diét c6 hoic kiém soat thuc
vat 1a lugng cua thanh ph?m c6 hoat tinh diét c6 ma viéc dung nd kiém soat thuc vat

khong mong muon lién quan.

Nhu diing trong ban mé ta ndy, viée ding chat diét cé hodc hop phan diét ¢ co
nghia 1a viéc phan phéi no truc tiép cho thuc vat dugc nhém dich hodc cho vi tri cia
ching hodc cho khu vuec tai d6 mudn kiém soét thuc vat khong mong mubn. Phuong
phap ding bao gdm, nhung khong gidi han & cho dit hodc nudce tiép xuc trude khi nay
mam, cho thyuc vat khong mong mubn hodc khu vuc 1ién k& véi thuc vat khong mong

muon tiép xuc sau khi ndy mam.
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Nhu diing trong ban mé ta nay, cdy trong va thuc vat bao gdm, nhung khong
gi6i han &, hat dang nga nghi, hat nidy mam, ciy con méi moc, cdy tréng moc tir canh

sinh dudng, cdy chua trudng thanh, va ciy da phat trién vimg chéc.

Nhu ding trong ban mé ta nay, mudi va este chip nhan dugc dung trong nong
nghi¢p dung dé chi mudi va este ma thé hién hoat tinh diét co, hodc duoc chuyén hoéa
hodc ¢6 thé duge chuyén héa trong cay tréng, nudce, hodc dat thanh chét diét co duoc
tham chiéu. Céc este chép nhén duoc dung trong ndng nghiép vi du 1a cac este ma
duogc hodc ¢co thé duoc thuy phén, dugc oxy hoa, dugc chuyén héa, hodc dugc bién
dbi theo céach khac, vi du nhu, trong cay tré)ng, nude, hodc dit, thanh axit carboxylic

tuong (g ma, ty thudc vao d6 pH, c6 thé & dang bi phan ly hoic khong bi phan ly.

Mudi thich hop bao gdm cac mudi ¢6 ngudn gdc tir kim loai kiém hoic kim
ldai kiém thé va cac mudi c6 ngudn gdc tir amoniac va amin. Cation duoc wu tién bao
gém cac cation natri, kali, magie, va amoni c6 cong thirc:

RIBRMRIRISN+
trong d6 mdi R" , RM, R va R16, doc lap thé hién hydro hodc Ci-Cy, alkyl, C3-Cy,
alkenyl hodc C5-Cy, alkynyl, mdi trong sb chung dugc thé tity ¥ bang mot hodc nhiéu
nhém hydroxy, C;-C, alkoxy, C;-Cy alkylthio hodc phenyl, voi didu kién 1a R, R™,
R¥vaR'® tuong thich v& mit khong gian. Ngoai ra, hai R”?, R", R va R"® bt ky
cling nhau c6 thé thé hién gdc hai chitc béo chira tir mot dén mudi hai nguyén tir
cacbon va 1én dén hai nguyén tir oxy hogc Iuu huynh. Muéi ctia hop chét c6 Cong
thirc (I) ¢6 thé duoc didu ché bang cach xir Iy hop chit c6 Cong thuc (I) bing kim loai
hydroxit, ching han nhu natri hydroxit, bing amin, ching han nhu amoniac,
trimetylamin, dietanolamin, 2-metylthiopropylamin, bisalylamin, 2-butoxyetylamin,
morpholin, xyclododexylamin hodc benzylamin hodc bang tetraalkylamoni hydroxit,
ching han nhu tetrametylamoni hydroxit hodc cholin hydroxit. Trong cac vi du nhét
dinh, mudi amin c6 thé 1a dang dugc wu tién ciia hop chét 6 Cong thire (I) béi vi
chiing tan trong nuéc va ban than ching gép phan vao viée diéu ché h(_)p phan diét c6

goc nude, ma ¢ the 1a dieu mong muodn doi véi cac tng dung nhat dinh.

Hop chét ¢6 cong thic (T) bao gdm N-oxit. Pyridin N-oxit c6 thé duoc thu 1dy
bang cach oxy héa pyridin twong Gtng. Phuong phéap oxy hoa thich hgp dugec mo ta, vi
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du nhu, trong Houben-Weyl, Methoden der organischen Chemie [Methods in organic
chemistry], cac tip mé rong va tiép theo dén 1an xut ban thi 4, tip E 7b, p. 565 f.

Nhu ding trong ban md ta ny, trir khi ¢6 chi dan khéc, axyl dung dé chi
formyl, C;-C; alkylcarbonyl, va C;-C; haloalkylcarbonyl. C;-Cg axyl dung dé chi
formyl, C;-C;s alkylcarbonyl, va C;-Cs haloalkylcarbonyl (nhém chra téng cong tir 1

dén 6 nguyén tir cacbon).

Nhu ding trong ban md ta ndy, alkyl dung dé chi gbc hydrocacbon no mach
thing hoic mach nhanh, no. Trir khi ¢6 chi d4n khéc, cac nhém C;-Cy alkyl dugc du
kién. Céc vi du bao gdm metyl, etyl, propyl, 1-metyl-etyl, butyl, 1-metyl-propyl, 2-
metyl-propyl, 1,1-dimetyl-etyl, pentyl, 1-metyl-butyl, 2-metyl-butyl, 3-metyl-butyl,
2,2-dimetyl-propyl, 1-etyl-propyl, hexyl, 1,1-dimetyl-propyl, 1,2-dimetyl-propyl, 1-
metyl-pentyl, 2-metyl-pentyl, 3-metyl-pentyl, 4-metyl-pentyl, 1,1-dimetyl-butyl, 1,2-
dimetyl-butyl, 1,3-dimetyl-butyl, 2,2-dimetyl-butyl, 2,3-dimetyl-butyl, 3,3-dimetyl-
butyl, 1-etyl-butyl, 2-etyl-butyl, 1,1,2-trimetyl-propyl, 1,2,2-trimetyl-propyl, 1-etyl-1-
metyl-propyl, va 1-etyl-2-metyl-propyl.

Nhu dung trong ban md ta nay, "haloalkyl" dung dé chi cac nhém alkyl mach
thing hodc mach nhanh, trong d6 trong cac nhém ndy cac nguyén tir hydro c6 thé
duge thé mot phﬁn hodc toan bd béng nguyén tir halogen. Trir khi c6 Chl; dan khac,
cac nhom C;-Cg duge du kién. Cac vi du bao gff)m clometyl, bromometyl, diclometyl,
triclometyl, flometyl, diflometyl, triflometyl, cloflometyl, dicloflometyl,
clodiflometyl, 1-cloetyl, 1-bromoetyl, ll-ﬂoetyl, 2-floetyl, 2,2-difloetyl, 2,2,2-
trifloetyl, 2-clo-2-floetyl, 2-clo-2-difloetyl, 2,2-diclo-2-floetyl, 2,2,2-tricloetyl,
pentafloetyl, va 1,1,1-trifloprop-2-yl.

Nhu ding trong ban md ta ndy, "alkenyl" dung dé chi cac gbc hydrocacbon
mach théng, hodc mach nhanh, chua no chira lién két d6i. Trir khi ¢6 chi d4n khéc,
C,-C;s alkenyl dugc du kién. Cac nhém alkenyl c6 thé chira nhidu hon mot lién két
chwa no. Céc vi du bao gdm etenyl, l-prdpenyl, 2-propenyl, 1-metyletenyl, 1-butenyl,
2-butenyl, 3-butenyl, 1-metyl-1-propenyl, 2-metyl-1-propenyl, 1-metyl-2-propenyl, 2-
metyl-2-propenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 1-metyl-1-butenyl,
2-metyl-1-butenyl, 3-metyl-1-butenyl, 1-metyl-2-butenyl, 2-metyl-2-butenyl, 3-metyl-
2-butenyl, 1-metyl-3-butenyl, 2-metyl-3-butenyl, 3-metyl-3-butenyl, 1,1-dimetyl-2-
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propenyl, 1,2-dimetyl-1-propenyl, 1,2-dimetyl-2-propenyl, 1-etyl-1-propenyl, 1-etyl-
2-propenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 1-metyl-1-
pentenyl, 2-metyl-1-pentenyl, 3-metyl-1-pentenyl, 4-metyl-1-pentenyl, 1-metyl-2-
pentenyl, 2-metyl-2-pentenyl, 3-metyl-2-pentenyl, 4-metyl-2-pentenyl, 1-metyl-3-
pentenyl, 2-metyl-3-pentenyl, 3-metyl-3-pentenyl, 4-metyl-3-pentenyl, 1-metyl-4-
pentényl, 2-metyl-4-pentenyl, 3-metyl-4-pentenyl, 4-metyl-4-pentenyl, 1,1-dimetyl-2-
butenyl, 1,1-dimetyl-3-butenyl, 1,2-dimetyl-1-butenyl, 1,2-dimetyl-2-butenyl, 1,2-
difhetﬂ-?a-butenyl, 1,3-dimetyl-1-butenyl, 1,3-dimetyl-2-butenyl, 1,3-dimetyl-3-
butenyl, 2,2-dimetyl-3-butenyl, 2,3-dimetyl-1-butenyl, 2,3-dimetyl-2-butenyl, 2,3-
dimetyl-3-butenyl, 3,3-dimetyl-1-butenyl, 3,3-dimetyl-2-butenyl, 1-etyl-1-butenyl, 1-
etyl-2-butenyl, 1-etyl-3-butenyl, 2-etyl-1-butenyl, 2-etyl-2-butenyl, 2-etyl-3-butenyl,
1,1,2-trimetyl-2-propenyl, 1-etyl-1-metyl-2-propenyl, 1-etyl-2-metyl-1-propenyl, va
1-etyl-2-mety1—2-propenyl. Vinyl ding @ chi nhém ¢6 cAu trac -CH=CH,; 1-
propenyl ding dé chi nhém c6 cau tric -CH=CH-CHs; va 2- propenyl dung dé chi
nhém ¢ cdu triic ~CH,-CH=CHy.

Nhu ding trong ban md ta nay, "alkynyl" thé hién c4c gbc hydrocacbon mach
thang hoaé mach nhanh chira lién két ba. Trir khi c6 chi din khac, cidc nhém Cyr-Cy
alkynyl dugc du kién. Céc nhém alkynyl c6 thé chira nhiéu hon mot lién két chwa no.
Céc vi du bao gdbm C,-Cg-alkynyl, ching han nhu etynyl, 1-propynyl, 2-propynyl
(hodc propargyl), 1-butynyl, 2-butynyl, 3-butynyl, 1-metyl-2-propynyl, 1-pentynyl, 2-
pentynyl, 3-pentynyl, 4-pentynyl, 3-metyl-1-butynyl, 1-metyl-2-butynyl, 1-metyl-3-
butynyl, 2-metyl-3-butynyl, l,l-dimetyl-2-propynyl, 1-etyl-2-propynyl, 1-hexynyl, 2-
hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl, 3-metyl-1-pentynyl, 4-metyl-1-pentynyl,
1-metyl-2-pentynyl, 4-metyl-2-pentynyl, 1-metyl-3¥pentynyl, 2-metyl-3-pentynyl, 1-
metyl-4-pentynyl, 2-metyl-4-pentynyl, 3-mety1-4—pentjnyl, 1,1-dimetyl-2-butynyl,
1,1-dimetyl-3-butynyl, 1,2-dimetyl-3-butynyl, 2,2-dimetyl-3-butynyl, 3,3-dimetyl-1-
butynyl, 1-etyl-2-butynyl, 1-etyl-3-butynyl, 2-etyl-3-butynyl, va 1-etyl-1-metyl-2-
propynyl.

Nhu ding trong ban mo ta ndy, alkoxy dung dé chi nhém c6 cong thirc R-O-,
trong d6 R 1 alkyl nhu x4c dinh & trén. Trir khi ¢6 chi dn khéc, cac nhém alkoxy
trong dé R 1a nhém C4-Cy alkyl duge du kién. Céc vi du bao gém metoxy, etoxy,
propoxy, 1-metyl-etoxy, butoxy, 1-metyl-propoxy, 2-metyl-propoxy, 1,1-dimetyl-
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etoxy, pentoxy, 1-metyl-butyloxy, 2-metyl-butoxy, 3-metyl-butoxy, 2,2-dimetyl-
propoxy, 1-etyl-propoxy, hexoxy, 1,1-dimetyl-propoxy, 1,2-dimetyl-propoxy, 1-
metyl-pentoxy, 2-metyl-pentoxy, 3-metyl-pentoxy, 4-metyl-penoxy, 1,1-dimetyl-
butoxy, 1,2-dimetyl-butoxy, 1,3-dimetyl-butoxy, 2,2-dimetyl-butoxy, 2,3-dimetyl-
butoxy, 3,3-dimetyl-butoxy, 1-etyl-butoxy, 2-etylbutoxy, 1,1,2-trimetyl-propoxy,
1,2,2-trimetyl-prop6xy, 1-etyl-1-metyl-propoxy, va 1-etyl-2-metyl-propoxy.

Nhu ding trong ban mb ta nay, haloalkoxy ding dé chi nhém c6 cong thirc R-
O-, trong d6 R 1a haloalkyl nhu x4c dinh & trén. Trir khi ¢6 chi ddn khac, cdc nhém
haloalkoxy trong d6 R 1a nhom C;-Cg alkyl dugc du kién. Céc vi du bao gdbm
clometoxy, bromofnetoxy, diclometoxy, triclometoxy, flometoxy, diflometoxy,
triflometoxy, cloflometoxy, dicloflometoxy, clodiflometoxy, 1-cloetoxy, 1-
bromoetoxy, 1-floetoxy, 2-floetoxy, 2,2-difloetoxy, 2,2,2-trifloetoxy, 2-clo-2-floetoxy,
2-clo-2-difloetoxy, 2,2-diclo-2-floetoxy, 2,2,2-tricloetoxy, pentafloetoxy, va 1,1,1-
trifloprop-2-oxy.

Nhu diing trong ban md ta nay, alkylthio ding dé chi nhém c6 cong thirc R-S-
trong d6 R 1a alkyl nhu x4c dinh & trén. Trur khi ¢6 chi dan khac, nhom alkylthio
trong d6 R 12 nhém C;-Cg alkyl duge du kién. Céc vi du bao gbém metylthio, etylthio,
propylthio, 1-metyletylthio, butylthio, 1-metyl-propylthio, 2-metylpropylthio, 1,1-
dimetyletylthio, pentylthio, 1-metylbutylthio, 2-metylbutylthio, 3-metylbutylthio, 2,2-
dimetylpropylthio, 1-etylpropylthio, hexylthio, 1,1-dimetylpropylthio, 1,2-
dimetylpropylthio, 1-metylpentylthio, 2-metylpentylthio, 3-metylpentylthio, 4-
metylpentylthio, 1,1-dimetylbutylthio, 1,2-dimetylbutylthio, 1,3-dimetylbutylthio, 2,2-
dimetylbutylthio, 2,3-dimetylbutylthio, 3,3-dimetylbutylthio, 1-etylbutylthio,2-
etylbutylthio, 1,1,2-trimety1pr0py1thid, 1,2,2-trimetylpropylthio, 1-etyl-1-
metylpropylthio, va 1-etyl-2-metylpropylthio.

Nhu ding trong ban md ta nay, "haloalkylthio" ding dé chi nhém alkylthio nhu
xac dinh & trén trong d6 nguyén tr cacbon dugc thé mot ph?m hodc toan bd b?ing
nguyén tir halogen. Trir khi c¢6 chi din khac, nhém haloalkylthio trong d6 R 12 nhém
C;-Cg alkyl dugc du kién. Céc vi du bao g@)m, clometylthio, bromometylthio,
diclometylthio, triclometylthio, flometylthio, diflometylthio, triflometylthio,
cloflometylthio, dicloflometylthio, clodiflometylthio, 1-cloetylthio, 1-bromoetylthio,
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1-floetylthio, 2-floetylthio, 2,2-difloetylthio, 2,2,2-trifloetylthio, 2-clo-2-floetylthio, 2-
clo-2-difloetylthio, 2,2-diclo-2-floetylthio, 2,2,2-tricloetylthio, pentafloetylthio, va
1,1,1-trifloprop-2-ylthio.

Nhu diung trong ban mo ta nay, aryl, cling nhu 1a céc thuat ngit phéi sinh ching
han nhur aryloxy, ding dé chi nhom phenyl, indanyl hodc naphtyl v6i phenyl dugc uu
tién. Thuét ngit "heteroaryl”, cling nhu 14 cac thuét ngit phai sinh ching han nhu
"heteroaryloxy", ding dé chi vong thom c6 5 hodc 6 canh chira mot hoic nhiéu
nguyén tr khéac loai, cu thé 1a, N, O hoic S; cac di vong thom nay c6 thé duoc dung
hop v6i cac hé vong thom khéc. Cac phin tir thé aryl hoic heteroaryl c6 thé khong
duoc thé hodc dugc thé b?mg m@t.hoéc nhiéu ph?ln ttr thé duge chon tir halogen,
hydroxy, nitro, xyano, formyl, C;-Cg alkyl, C,-Cs alkenyl, C,-Cg alkynyl, C;-Cs
alkoxy, C;-Cg haloalkyl, C;-Cg4 haloalkoxy, C;-C¢ axyl, C;-Cg alkylthio, C;-Cg
alkylsulfinyl, C;-Cs alkylsulfonyl, C;-Cg alkoxycarbonyl, C;-C4 carbamoyl,
hydroxycarbonyl, C;-Cg alkylcarbonyl, aminocarbonyl, C;-C¢ alkylaminocarbonyl,
C,-C¢ dialkylaminocarbonyl, véi didu kién 12 phan tir thé twong thich vé mit khong
gian va théa méan cac quy tic vé lién két héa hoc va ning lugng bién dang. Cac phan

tir thé dugc vu tién bao gdm halogen, Ci-Cz alkyl va C;-C, haloalkyl.

Nhu dung trong ban mé ta ndy alkylcarbonyl diing dé chi nhém alkyl duge lién
két v6i nhém carbonyl. C;-C; alkylcarbonyl va Ci-C; haloalkylcarbonyl dung dé chi
nhém trong d6 nhém C;-C; alkyl dugc lién két véi nhém carbonyl (nhém chira téng
cong tir 2 dén 4 nguyén tir cacbon).

Nhu dung trong ban mé ta ndy, alkoxycarbonyl ding dé chi nhém c6 cong thirc

O
)J\ ORtrong do6 R 1a alkyl.

Nhu ding trong ban mb ta ndy, arylalkyl ding d chi nhém alkyl dugc thé bang
nhém aryl. C;-Cy arylalkyl ding dé chi nhom trong d6 téng sé lugng nguyén tir
cacbon trong nhém nam trong khoang tir 7 dén 10.

Nhu ding trong ban mé ta nay alkylamino dung dé chi nhém amino dugc thé

b%xng moOt hodc hai nhém alkyl, ma c6 thé giéng nhau hodc khac nhau.
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Nhu diing trong ban mé ta nay haloalkylamino ding dé chi nhém alkylamino
trong dé céc nguyén tir cacbon alkyl dugc thé mét phan hoic toan bd bang nguyén tir
halogen.

Nhu ding trong ban mé ta nay, C;-Cy alkylaminocarbonyl ding dé chi nhém
c6 cong thirce RNHC(O)- trong d6 R 1a C;-Cg alkyl, va C;-Cg dialkylaminocarbonyl
ding dé chi nhém c6 cong thirc R,NC(0)- trong d6 mdi R doc 14p 1a C;-Cg alkyl.

Nhu ding trong ban mé ta nay alkylcarbamyl ding dé chi nhém carbamyl dugc
thé trén nito bang nhém alkyl.

Nhu ding trong ban mé ta nay alkylsulfonyl ding @& chi nhém c6 cong thirc

§—R
O |, trong d6 R 1a alkyl.

Nhu dung trong ban mb ta nay carbamyl (con dugc dé cap dén dudi dang
O

carbamoyl va aminocarbonyl) ding dé chi nhém c6 cong thic HzN

Nhu ding trong ban mé ta nay dialkylphosphonyl diing dé chi nhém c¢6 cong

—P-OR |

thic OR  trong d6 R doc lap 1 alkyl trong mbi 1an xuét hién.

Nhu ding trong ban mb ta nay, C;-Cg trialkylsilyl dung dé chi nhém c6 cong
thirc —SiR; trong dé mdi R doc 18p 1a nhém C;-Cq alkyl (nhém chira téng cong tir 3
dén 18 nguyén tir cacbon).

Nhu dung trong ban mé ta ndy Me dung dé chi nhém metyl; OMe dl‘mg dé chi
nhém metoxy; i-Pr ding @ chi nhém isopropyl.

Nhu ding trong ban md ta nay, thuét ngft "halogen," bao gdm céc thuat ngir
phai sinh chéng han nhu "halo," dung dé chi flo, clo, brom va iot.

Nhu diing trong ban mé ta ndy, cdy trdng va thuc vat bao gdm, nhung khong
giéi han &, hat ndy mam, cdy con méi moc, cdy tréng moc tir canh sinh dudng, ciy

chua truéng thanh, va cdy da phat trién vimg chéc.

-11-



40229

Hop Chit

Séang ché @& xudt hop chét c6 Cong thirc I

@
trong do

R’ 1a halogen, C;-C, alkyl, C;-C4 haloalkyl, C,-C, alkenyl, C,-C, haloalkenyl,
C,-C, alkynyl, C;-C, alkoxy, C1-C,4 haloalkoxy, Ci-C, alkylthio, C;-C4 haloalkylthio,
amino, C;-C4 alkylamino, C,-C4 haloalkylamino, formyl, C;-C; alkylcarbonyl, C{-Cs
haloalkylcarbonyl, xyano, hodc nhém c6 cong thirc -CR’ =CR®-SiR'R*R’, trong d6 R’
1a hydro, F, hodc Cl; R® 1a hydro, F, Cl, C;-C; alkyl, hodic C;-C, haloalkyl; va R, R,
vaR’ ddc 1ap 1a Cy-C4 alkyl, C5-Cg xycloalkyl, phenyl, phenyl dugc thé, C;-Cyo
alkoxy, hodc OH; va

R?}vaRr* doc 1ap 1a hydro, C;-Cq alkyl, C;-C¢ haloalkyl, C5-Cq élkenyl, C;-C
haloalkenyl, C3-Cg alkynyl, formyl, C;-C; alkylcarbonyl, C;-C; haloalkylcarbonyl, C;-
Cg alkoxycarbonyl, Cy-Cg alkylcarbamyl, C;-Cg alkylsulfonyl, C;-Cq trialkylsilyl, C;-
Cg dialkylphosphonyl, hodc R®vaRr* cung v6i N 1a vong no ¢6 5 hodc 6 canh, hodc R’
va R* cling nhau thé hién =CR*(R"), trong d6 R* va R doc 14p 1a hydro, C;-Cs alkyl,
C;3-Cg alkenyl, C3-Cq4 alkynyl, C;-Cg alkoxy hodc C;-Cg¢ alkylamino, hodc, R¥vaRr?®
cung voi =C thé hién vong no ¢é 5 hodc 6 canh;

cling nhu 13 mudi, este, va N-oxit chdp nhan dugc ding trong néng nghiép cia
chung.

Theo mdt s6 phuong 4n, hop chit 13 axit carboxylic hodc este hoic mubi chép
nhan dugc ding trong ndng nghiép. Theo mot sé phuong 4n, hop chét 13 axit
carboxylic hoic este chdp nhan duoc ding trong néng nghiép. Theo cic phuong an

nhit dinh, hop chit 13 axit carboxylic. Theo cac phuong 4n nhat dinh, hop chit c6 thé
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12 este chip nhén dugc ding trong néng nghiép (vi du nhu, metyl este, benzyl este,

hodc propargyl este).

Theo mot sb phuong én, hop chét c6 thé dugc x4c dinh béi Cong thuc IA:

(IA)
trong d6

R'1a hydro, C;-Cg alkyl, C;-Cg haloalkyl, C,-Cg alkenyl, C,-Cg haloalkenyl, |
C,-Cjs alkynyl, phenyl, phenyl duoc thé, hoic C;-C, arylalkyl;

R’ 1a halogen, C;-C, alkyl, C;-C,4 haloalkyl, C,-C, alkenyl, C,-C, haloalkenyl,
C,-C, alkynyl, C;-C4 alkoxy, C;-C4 haloalkoxy, C;-C, alkylthio, C;-C, haloalkylthio, |
amino, C;-C, alkylamino, C,-C,4 haloalkylamino, formyl, C;-C; alkylcarbonyl, C;-C;
haloalkylcarbonyl, xyano, hodc nhém c6 cong thire -CR’=CR®-SiR'R*R’, trong do RS-
14 hydro, F, hodc CI; R® 13 hydro, F, Cl, C;-C, alkyl, hodc C;-C4 haloalkyl; vaR”, R®,
vaRr’ ddc 1ap 1a C4-Cyy alkyl, C3-Cq xycloalkyl, phenyl, phenyl dugc thé, C;-Cyo
alkoxy, hoac OH; va

R’ vaR* doc 1ap 1a hydro, C;-Cg alkyl, C;-Cg haloalkyl, C5-Cg alkenyl, C3-Cq
haloalkenyl, C3-Cq alkynyl, formyl, C;-Cs alkylcarbonyl, C;-C; haloalkylcarbonyl, Cl-'
Cs alkoxycarbonyl, C;-Cg¢ alkylcarbamyl, C,-Cg alkylsulfonyl, C;-Cg trialkylsilyl, C;-
Cg dialkylphosphonyl, hozic R¥vaRr? cung v6i N 1a vong no ¢6 5 hodc 6 canh, hodc R’
va R* cing nhau thé hién =CR®(R*), trong d6 R* va R* doc 1ap 1a hydro, C;-Cy alkyl,
C;3-Cg alkenyl, C;5-Cg alkynyl, C;-Cq alkoxy hodc C;-Cg alkylamino, hodc, R¥var?®

cung véi =C thé hién vong no ¢d 5 hodc 6 canh;
hoic mubi hoic N-oxit chdp nhan dugc ding trong néng nghiép clia chung.

Theo mdt sb phuong 4n c6 Cong thic IA, R'1a hydro, C;-Cgy alkyl, C,-Cq
alkynyl, hodc C;-Cy arylalkyl. Theo mét s phuong 4n c6 Cong thirc IA, R 14 hydro.
Theo mot s& phuwong 4n ¢6 Cong thire IA, R' 1a C;-Cy alkyl (vi du nhu, nhém métyl).
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Theo mot s6 phuong 4n c6 Cong thic 1A, R 1a C,-Cy alkynyl (vi du nhu, nhém
propargyl). Theo mdt sé phuong 4n c6 Cong thirc IA, R' 14 C;-Cyg arylalkyl (vi du
nhu, nhom benzyl).

Theo mét sb phuong 4n c6 Cong thire I va/hodc Cong thire IA, R” 12 halogen,
C,-Cy-alkenyl, C,-C4-haloalkenyl, hodc C;-Cy-alkoxy. Theo mot sb phuong &n c6
Cong thurc I va/hodc Cong thirc IA, R%1a halogen, C,-Cy4-alkenyl, hodc C;-Cy-alkoxy.
Theo mot _sé phuong 4n ¢6 Cong thirc I va/hodc Cong thirc IA, R? 1 C1, OMe, vinyl,
hoic 1-propenyl. Theo mdt s phwong 4n c6 Cong thirc I va/hoic Cong thirc 1A, R*1a
Cl. Theo mot s6 phuong an c6 Cong thire I vi/hoic Cong thic IA, R* 12 OMe. Theo
mdt sd phuong an c¢6 Cong thire I vi/hoic Cong thic IA, R? 14 vinyl hoic 1-propenyl.

Theo mét sé phuong 4n c6 Cong thirc I va/hodc Cong thirc 1A, R’ vaR* doc 1ap
14 hydro, C;-Cg alkyl, C;-C¢ haloalkyl, C;-Cg alkenyl, C;-Cg haloalkenyl, C3-Cg
alkynyl, formyl, C;-Cs alkylcarbonyl, C,-C; haloalkylcarbonyl, C;-Cs alkoxycarbonyl,
C;-Cs alkylcarbamyl, hodc R® va R* ciing nhau thé hién =CR*(R"), trong d6 R*> vaR*
doc 14p 1a hydro, C1-Cg alkyl, C;-Cg alkenyl, C5-Cg alkynyl, C;-Cq alkoxy, hodc C;-Ce
alkylamino. Theo mét sé phuong 4n c6 Cong thirc I va/hoic Cong thuc IA, R® vaR*
doc 14p 1a hydro, C;-Cg alkyl, C;-Cg haloalkyl, C;-Cg alkenyl, C;-Cg haloalkenyl,
formyl, C;-C; alkylcarbonyl, C;-C; haloalkylcarbonyl, hodc R’ va R* cing nhau thé
hién =CR’ '(R4'), trong do R¥vaRr? doc 1ap 1a hydro, C;-Cg alkyl, C;-C¢ alkoxy, hodc
C,-C¢ alkylamino. Theo mét sé phuong 4n c6 Cong thirc I va/hodc Cong thuc IA, it
nhét 12 mot trong sé R? va R* 12 hydro. Theo mot s6 phuong 4n c6 Cong thire I
va/hodc Cong thuc IA, R3vaR*déula hydro.

Theo mdt sd phuong an c6 Cong thirc I va/hodc Cong thire 1A, R? 14 Cl, OMe,
vinyl, hodc 1-propenyl; va R? va R* déu 1a hydro. Theo mét sb phuong an c6 Cong
thic I va/hodc Cong thuc 1A, R*1a Cl vaR® va R* déu 14 hydro. Theo mdt sé phwong
an c¢6 Cong thure I va/hodc Cong thuc IA, R?1a OMe va R® va R* déu 1a hydro. Theo
- mot ) phuong &n c6 Cong thire I va/hodc Cong thuc IA, R%1a vinyl hodc 1-propenyl;
va R® va R* déu 1a hydro.
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Phwong Phdp Diéu Ché Hop Chit

Céc quy trinh vi du dé téng hop hop chét c6 Céng thire I va Cong thitc TA duge
néu dudi day.

Nhu minh hoa trong So dd L, 4,5,6-triclopicolinat c6 Cong thirc (VII) c6 thé
dugc chuyén hoa thanh isopropyl este twong tmg c6 Cong thirc (VIII), thong qua phan
ung voi rugu isopropyl va axit sulfuric dic, vi du nhie, & nhiét o hdi luu trong diéu
kién Dean-Stark (phan tmg d). Isopropyl este c6 Cong thirc (VIII) c6 thé dugc cho
phén tmg v6i ngudn ion florua, ching han nhu xesi florua, trong dung mdi khong
proton, phén cuc, chéng han nhu dimetyl sulfoxit (DMSO), & nhiét do, Chéng han nhu
80°C, trong diéu kién Dean-Stark, dé thu dugc isopropyl 4,5,6-triflopicolinat c6 Cong
thire (IX) (phan tmg e). Isopropyl 4,5,6-triflopicolinat c6 Cong thirc (IX) c6 thé duoc
amin hoa bang ngudn nito, chang han nhur amoniac, trong dung mdi khdng proton,
phan cuec, chéng han nhu DMSO, dé tao ra 4-amino-5 ,6-diflopicolinat c6 Cong thuc
(X) (phan mg f). Phan tir thé flo & vi tri 6 ctia 4-amino-5,6-diflopicolinat c6 Cong
thirc (X) c¢6 thé dugc trao ddi v6i phan tir thé clo bang cach xir Iy bang ngudn clorua,
chéng han nhu hydro clorua, vi du nhuw, trong dioxan, trong binh phan ung Parr, &
nhiét do, chéng han nhu 100°C, dé tao ra 4-amino-5-flo-6-clo-picolinat c6 Cong thirc
(XI) (phan tmg g). 4-Amino-5-flo-6-clopicolinat ¢c6 Cong thirc (XI) ¢ thé dugc este
héa twong hd thanh metyl este trong ung c6 Cong thire (XII) bang phan img véi
titan(IV) isopropoxit trong rugu metyl & nhiét do hdi luu (phan ung £).

SoddI
Cl Cl F
: A Cla A Fe A
~ (0] d b7 (0] ¢ i = (0]
¢l >N ~ cl” N Y F7ON \(
o) 0 0
VII VIII X
NH, NH, . NH,
f F X F AN h F X
F7ON \T// ¢ N \T// ¢ N ~
0 0 0
X XI XII
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Nhu minh hoa trong So dd II, 4-amino-5-flo-6-clopicolinat c6 Cong thirc (XII)
c6 thé dwoc bién dbi thanh 3-iodo-4-amino-5-flo-6-clopicolinat ¢6 Cong thire (XIIT)
thong qua phéan g v&i chét phan tmg iot héa, ching han nhu axit periodic va iot,
trong dung mdi proton, phéan cuc, ching han nhu rugu metyl (phan tng b3). Su ghép
nbi Stille ctia 3-iodo-4-amino-5-ﬂo-6-clopicolinat c6 Cong thic (XIIT) véi stanan,
ching han nhu tributyl(vinyl)stanan, trong su c6 mit clia chat xdc tac, ching han nhu
bis(triphenylphosphin)-paladi(II) diclorua, trong dung moi khong phéan tng, ching
~ han nhu 1,2-dicloetan, & nhiét d9, ching han nhu 120-130°C, vi du nhu, trong binh
phan tmg vi séng, tao ra 3-(dugc thé)-4-amino-5-flo-6-clopicolinat c6 Cong thirc
(XIV), trong d6 R? 12 alkyl, alkenyl, alkynyl, haloalkenyl va alkylthio (phan tng c3).
Theo céch khﬁc, 3-iodo-4-amino-5-flo-6-clopicolinat ¢6 Cong thirc (XIIT) c6 thé dugc
xir Iy bang xesi cacbonat va luong xtc tac clia ca dong(I) iodua va 1,10-phenanthrolin
trong su c6 mit cua dung moi proton, phén cuc, chéng han nhu ruou metyl, & nhiét
do, chéng han nhu 65°C, dé tao ra axit 3-(duogc thé)—4-amino-5-ﬂo-6-clopicolinic co
Cong thtrc (XIV), trong 46 R’ 14 alkoxy hodc haloalkoxy (phan tng i;), ma c6 thé
duogc este hoa thanh metyl este, vi du nhu, biang cach xir Iy bang hydro clorua (khi) va
ruou metyl & nhiét d6 50°C (phan Gng ;). 3-(Pugc thé)-4-amino-5-flo-6-clopicolinat
¢6 Cong thirc (XIV) ¢6 thé duoc chuyén hoéa thanh 4-amino-6-dugc thé-picolinat c6
Cong thtre (I-B), trong d6 Ar nhu dugc xéc dinh trong ban mo ta nay, thong qua su
ghép ndi Suzuki véi axit boronic hodc este, trong sy c6 mit cua bazo, chéng han nhu
kali florua, va chit xtc tac, chang han nhu bis(triphenylphosphin)-paladi(IT) diclorua,
trong hdn hop dung mdi proton, phan cuec, chéng han nhu axetonitril-nudc, & nhiét do,

ching han nhu 110°C, vf du nhu, trong binh phan tmg vi séng (phan tng as).

Theo céch khéc, 4-amino-5 ~flo-6-clopicolinat c6 Cong thirc (XII) ¢6 thé duoc
chuyén hoa thanh 4-amino-5-flo-6-duoc thé-picolinat c6 Cong thirc (XV), trong d6 Ar
nhu dugc x4c dinh trong ban mé ta niy, thong qua su ghép ndi Suzuki véi axit
boronic hodc este, trong su c6 mét cua bazo, chéng han nhu kali florua, va chit xac
tac, chang han nhu bis(triphenylphosphin)-paladi(II) diclorua, trong hén ho*p dung
mdi proton, phén cuc, chéng han nhu axetonitril-nudc, ¢ nhiét do, chéng han nhu
110°C, vi du nhu, trong binh phan Gng vi séng (phan ing a,). 4-Amino-5-flo-6-dugc
thé-picolinat c6 Cong thirc (XV) c6 thé duge bién d6i thanh 3-iodo-4-amino-5-flo-6-
dugc thé-picolinat c6 Cong thire (XVI) thong qua phan ting véi chét phan tng iot héa,
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ching han nhu axit periodic va iot, trong dung mdi proton, phén cuc, ching han nhu
rugu metyl (phan Gng b,). Su ghép ndi Stille ctia 3-iodo-4-amino-5-flo-6-dugc thé-
picolinat c6 Cong thire (XVI) véi stanan, ching han nhu tributyl(vinyl)stanan, trong
su ¢6 mit cta chit xtc tac, chiang han nhu bis(triphenylphosphin)-paladi(IT) diclorua,
trong dung moi khong phan tmg, ching han nhu 1,2-dicloetan, & nhiét d9, ching han
nhu 120-130°C, vi du nhu, trong binh phan Umg vi séng, tao ra 3-(dugc thé)-4-amino-
5-flo-6-dugc thé-picolinat c6 Cong thirc (I-B), trong d6 R’ 1a alkyl, alkenyl, alkynyl,
haloalkenyl va alkylthio (phan tmg c,). Theo cach khéc, 3-iodo-4-amino-5 -flo-6-dugc
thé-picolinat c6 Cong thirc (XVI) 6 thé duoc xir Iy bang xesi cacbonat va lugng xtic
tac cua ca dong(l) iodua va 1,10-phenanthrolin trong sy ¢6 mit cia dung méi proton,
phén cuec, chéng han nhu rugu metyl, & nhiét do, chéng han nhu 65°C, dé tao ra axit 3-
(dugc thé)-4-amino-5-flo-6-duoc thé-picolinic ¢6 Cong thirc (I-B), trong d6 R 1a
alkoxy hodc haloalkoxy (phan Ung i,), ma cd thé dugc este hoa thanh metyl este, vi du
nhw, bing cach xir Iy bang hydro clorua (khi) va ruou metyl, & nhiét do, ching han

nhu 50°C (phan tng j»).

So dd 11

€3 hodc F.

B

irsaudoj; Cl
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Hop chit I-B thu dugc bang quy trinh bét ki trong s6 cac quy trinh nay, c6 thé
duoc thu hdi bing phuong thire thong thudng va duge tinh ché bang quy trinh tiéu
chuin, ching han nhu bing cach tai két tinh hodc sic ky. Nhidu hop chit c6 Cong
thirc I va/hogic IA ¢6 thé dugc didu ché tir hop chit c6 Cong thirc I-B bang cach sir
dung phuong phép tiéu chuén da biét r6 trong linh vue.

Céc hop chét khac c6 Cong thirc I va/hoic IA ¢ thé dugc didu ché bang cach
str dung phuong phap duoc minh hoa trong So d6 III. Trong buéc a ciia So do 111, 3- _
bromo-6-clo-2-flobenzaldehyt da biét co Cong thtc A (Balko, T. William va cdng su,
| - Cong BS Qudc Té $6 WO 2007/082098, ma duge két hop & day dé tham khao dén
| toan bd ndi dung cia nd) c6 thé duoc chuyén hoéa thanh 3-bromo-6-clo-2-
metoxybenzaldehyt c6 Cong thirc B bang cach thé thom wa nhan cia nhém 2-flo bang
mubi metoxit chang han nhu natri metoxit trong dung moi nhu metanol. Trong budc
b, 3-bromo-6-clo-2-metoxybenzaldehyt ¢6 Cong thirc B ¢6 thé dugc chuyén héa thanh
3-bromo-6-clo-2-hydroxybenzaldehyt c6 Cong thirc C bang cach khir metyl ctia nhém
2-metoxy bang axit Lewis ching han nhu bo tribromua trong dung méi khong proton
nhu diclometan. Trong budc ¢, 3-bromo-6-clo-2-hydroxybenzaldehyt c6 Cong thic C
c6 thé dugc chuyén hoa thanh 3-bromo-6-clobenzen-1,2-diol ¢c6 Cong thirc D thong
qua phan tng Dakin bang cach st dung chét oxy hoa ching han nhu hydro peroxit va
dung dich trong nuéc ctia bazo ching han nhu natri hydroxit. Trong buéc d, 3-bromo-
6-clobenzen-1,2-diol ¢6 Cong thirc D ¢6 thé duge chuyén héa thanh 4-bromo-7-
clobenzo[d][1,3]dioxol c6 Cong thirc E thong qua phan tmg khép vong noi phén tir
v6i tac nhén alkyl héa dihalometan chang han nhu bromoclometan va bazo nhu xesi
cacbonat trong dung moi khdng proton phan cuc nhu dimetylformamit. Trong budc e,
2-(7-clobenzo[d][1,3]dioxol-4-y1)-4,4,5 ,S-tetrémetyl-1,3,2-dioxaborolan c6 Cong thurc
F c6 thé duge didu ché tir 4-bromo-7-clobenzo[d][1,3]dioxol c6 Cong thic E thong
qua phan tmg trao ddi halogen/kim loai bang cach st dung chét phan tng Grignard
chéng han nhu isopropyl magie clorua trong dung mdi nhu tetrahydrofuran sau d6 1a
dap tit hop chéit trung gian magie hiru co da dugc tao thanh in-situ véi tic nhan boryl
hoa chéng han nhu 2-isopropoxy-4,4,5,5-tetrametyl-1,3-dioxolan. Trong buéc f, metyl
4-amino-3-clo-6-(7-clobenzo[d][1,3]dioxol-4-y1)-5-flopicolinat c6 Cong thirc H ¢6 thé
" duge didu ché thong qua sy ghép ndi Suzuki gitta 2-(7-clobenzo[d][1,3]dioxol-4-y1)-
| 4,45, 5-tetrametyl-1,3,2-dioxaborolan c6 Cong thirc F va metyl 4-amino-3,6-diclo-5-
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flopicolinat da biét c6 Cong thirc G (Fields, Stephen C. et al. Tetrahedron Letters,
51(1), 79-81; 2010) bang cach sir dung chit xuc téc paladi (IT) ching han nhu
bis(triphenylphosphin)paladi(II) diclorua, bazo nhu xesi florua trong hén hgp dung
mdi ching han nhu axetonitril va nuéc. Trong budc g, metyl 4-amino-3-clo-6-(7-
clobenzo[d][1,3]dioxol-4-y1)-5-flopicolinat c6 Cong thirc H ¢6 thé duge chuyén héa
thanh axit 4-ah1'1n0-3-clo-6-(7-cl\obenzo[d][1,3]dioxol-4-yl)-S-ﬂopicolinic c6 Cong
thirc I thong qua phan tmg xa phong héa bang cach st dung dung dich trong nuée ctia
bazo ching haﬁ nhu natri hydroxit trong hdn hgp dung mdi nhu metanol va
tetrahydrofuran. Trong budc h, picolinic este ¢6 Cong thirc J co thé dugc didu ché tir
axit 4-amino-3-clo-6-(7-clobenzo[d][1,3]dioxol-4-yl)-5-flopicolinic thong qua phan
ting alkyl hoa bing cich st dung tac nhén alkyl hoa ching han nhu propargyl bromua
hoic benzyl bromua va bazo ching han nhu kali cacbonat trong dung moi khong

proton phan cuc nhu dimetylformamit.

So do III

Br Br Br
. b
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Hop Phin Va Phuwong Phdp

Theo mot sé phuong 4n, hop chét duoc dé xuat & ddy duge sir dung trong hdn
hop chira lwong hitu hidu dé diét ¢ ctia hop chét cling véi it nhit 13 mot chét b tro
hodc chét mang chép nhén duoc ding trong noéng nghiép. Chét b trg hodc chit mang
vi du bao gém cac chit ma khong ddc hai d6i véi thue vat hodc khong ddc hai dang Kké
d6i v6i thuc vat dbi véi cac cay trong b gia tri, vi du nhie, & ndng do ding trong viée
ding hop phan dé kiém soat chon loc cé dai trong su ¢6 mit clia cdy trdng, va/hoic
khong phan tmg hodc phan tmg dang ké theo cach hoa hoc véi hop chét dugc dé xuit
& day hodc cac thanh phan hop phan khac. Hdn hop nay c6 thé dugc thiét ké dé dung
truc tiép chb co dai hodc vi tri cia ching hodc co thé 14 chét c6 dac hodc ché phém ma
duogc pha loang bang chit mang va chét bd trg bd sung trude khi ding. Chung c6 thé
1a chét rén, chéng han nhu, vi du nhu, bui, hat, hat phan tan trong nuéc, hodc bot hut
4m, hodc chét long, chfmg han nhur, chit ¢6 dic c6 thé nhii hoa, dung dich, nhii tuong
hodc huyén phi. Chiing ciing c¢6 thé duge cung cap duéi dang hdn hop tron sin hozc

dugc trdn trong binh.

Chét bd tro va chit mang dung trong nong nghiép thich hgp ma hiru dung trong

viéc diéu ché hdn hop diét co theo sang ché da duoc biét 15 dbi véi ngudi c6 hiéu biét
trung binh trong linh vuc. Mét sd trong sd cac chét bd tro nay bao gdbm, nhung khong

gi6i han &, chét c6 dic dau ding cho cay trong (dau khoang (85%) + chét nhii hoa
(15%)); nonylphenol etoxylat; mudi benzylcocoalkyldimetyl amoni bac bdn; hdn hop
pha tron cua hydrocacbon dau mo, élkyl este, axit hiru co, va chét hoat dong bé mit
anion; Co-C; alkylpolyglycosit; rugu dugce photphat hoa etoxylat; rugu bac mot tu
nhién (C;,-Cs) etoxylat; copolyme khdi di-sec-butylphenol EO-PO; polysiloxan-
metyl cap; nonylphenol etoxylat + ure amoni nitrat; diu hat da metyl héa da nhii héa;
ruou tridexyl (tdng hop) etoxylat (8EO); amin etoxylat m& dong vat (15 EO);
PEG(400) dioleat-99.

Chét mang 16ng ma c6 thé dugc st dung bao gdm nuée va dung madi hitu co.
Dung méi hitu co thudng dugce sir dung bao gdbm, nhung khong gi6i han &, cac phan
doan du mé hoic hydrocacbon ching han nhu diu khoang, dung mdi thom, dau

parafinic, va dang tuong tu; dau thuc vét chiang han nhu du du tuong, dau hat nho,
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dau 6 liu, dau thau dau, dAu hat huéng duong, dau dira, ddu ngd, dau hat bong, dau hat
lanh, dau co, dau lac, d?lu rum, dau vung, dau tréu va dang tuong tu; este clia cac dau
thuc vat néu trén; este cia ruou don chire hodc dihydric, trihydric, hodc cac ruou da
chire bac thip khac (chira 4-6 hydroxy), ching han nhu 2-etylhexyl stearat, n-butyl
oleat, isopropyl myristat, propylen glycol dioleat, di-octyl sucxinat, di-butyl adipat, di-
octyl phthalat va dang tuong tu; este cua moho, axit di- va poly-carboxylic va dang
tuong tu. Céac dung mdi hiru co cu thé bao gém toluen, xylen, naphtha diu mo, dau
cdy trdng, axeton, metyl etyl keton, xyclohekanon, tricloetylen, percloetylen, etyl
axetat, amyl axetat, butyl axetat, propylen glycol monometyl ete va dietylen glycol
monometyl ete, rugu metyl, rugu etyl, rugu isopropyl, rugu amyl, etylen glycol,
propylen glycol, glyxerin, N-metyl-2-pyrolidinon, N, N-dimetyl alkylamit, dimetyl
sulfoxit, phan bon dang l6ng, va dang tuong tu. Theo mot sd phuong an, nuéce 1a chét

mang dé pha loang chét c¢b dic.

Chét mang rén thich hop bao gdm d4 talc, dit sét pyrophylit, silic oxit, dat sét
atapulgus, dat sét cao lanh, kizengua, da voi, dét tho cat, voi, canxi cacbonat, dat sét
béntonit, dét Fuller, vo hat bong, bot mSI, bot dau tuong, da bot, bot g0, bot vo qua 6c
chd, lignin, va dang tuong tu. |

Theo mdt sé phuwong an, mot hoic nhiu chit c¢6 hoat tinh-bé mit duoc sir dung
trong hop phan theo sang ché. Chat c6 hoat tinh-bé mat nay, theo mot s phuong an,
duoc dung trong ca hop phin rin va hop phan 16ng, vi du nhue, hop phan duoc thiét ké
d& duoc pha loang v6i chit mang trudce khi ding. Chét ¢6 hoat tinh-bé mat co thé ¢6
dic diém anion, cation hoic khéng ion va ¢ thé duoc sir dung 1am chét nhii tuong
héa, chat 1am 4m, chét tao huyén phu hoac cho muc dich khéc. Chét hoat dong bé mat
thuong ding trong linh vire tao ché pham va ciing c6 thé dugc sir dung trong cac ché
phim nay duoc mé ta, khong ké nhitng cdi khéc, trong McCutcheon’s Detergents and
Emulsifiers Annual, MC Publishing Corp., Ridgewood, New Jersey, 1998, va trong
Encyclopedia of Surfactants, Vol. I-1II, Chemical Publishing Co., New York, 1980-
81. Chét c6 hoat tinh-bé mit dién hinh bao gdm mudi cta alkyl sulfat, ching han nhu
dietanolamoni lauryl sulfat; mudi alkylarylsulfonat, ching han nhu canxi
dodexylbenzensulfonat; san phim cong alkylphenol-alkylen oxit, chang han nhu
nonylphenol-C;g etoxylat; san phém cdng r&o’u—alkylen oxit, chéng han nhu rugu
tridexyl-C¢ etoxylat; xa phong, ching han nhu natri stearat; mudi alkylnaphtalen-
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sulfonat, chdng han nhu natri dibutylnaphtalensulfonat; dialkyl este ctia mudi
sulfosucxinat, ching han nhu natri di(2-etylhexyl) sulfosucxinat; sorbitol este, ching
han nhu sorbitol oleat; amin bac bdn, ching han nhu lauryl trimetylamoni clorua;
polyetylen glycol este cia axit béo, ching han nhu polyetylen glycol stearat;
copolyme khdi ciia etylen oxit va propylen oxit; mudi ctia mono- va dialkyl photphat
este; ddu thue vat hodc dau hat chéng han nhu dau dau tuorig, dau hat nho/hat cai dau,
dau 6 liu, ddu thau dau, diu hat huéng duong, dau dira, diu ngo, dau hat bong, diu hat
lanh, dau co, dau lac, dau rum, dau vung, dau trau va dang tuong tu; va este cia cac

dau thue vat néu trén, vi du nhir, metyl este.

Théng thudong, mot sd nguyén lidu nay, ching han nhu dau thue vat hodc du
hat va este cia ching, c6 thé dugc sir dung thay thé 13n nhau lam chit b trg ding

trong néng nghiép, lam chit mang 16ng hodc 1am chét ¢6 hoat tinh_bé mat.

Céc chét bd tro khac thuong dung trong hop phin ndng nghiép bao gdbm chit
lam tuong thich, chét chéng tao bot, chit kim ham, chét lam trung hoa va chét dém,
chét wrc ché dn mon, thudc nhudm, chit mui, chét loang, chit hd trg thdm, chat dinh,
chit 1am phan tan, chét 1am dic, chit 1am ha diém két dong, chét khéng vi sinh vat, va
dang twong tur. Hop phdn ciing c6 thé chira cac thanh phan tuong thich khac, vi du
nhu, cac chit diét co khac, chit didu hoa sinh truéng thuc vat, chit diét ndm, chit diét
con tring, va dang twong tu va c6 thé duoc tao ché phdm véi phan bén dang 16ng hoic

chét mang phan bén hat, rin chéng han nhu amoni nitrat, ure va dang tuong tu.

Ndng d6 cua cac thanh phin hoat tinh trong hop phan diét co theo sang ché
thuong nim trong khoang tir khoang 0,001 dén khoang 98 phin trém theo khéi luong.
Ndng db tir khoang 0,01 dén khoang 90 phin tram theo khéi lugng thuong dugc st
dung. Trong hop phén dugce thiét ké dé dung lam chét cb dic, thanh phfin hoat tinh
thuong c6 mit & ndng do tir khoang 5 dén khoang 98 phan trim theo khéi luong, tot
hon 14 tir khoang 10 dén khoang 90 phin tram theo khéi lwgng. Hop phan nay thuong
dli:qc pha lodng v&i chat mang tro, ching han nhu nuée, trude khi ding. Hop phén da
pha lodng thuong dugc dung cho cd dai hodc vi tri cia c6 dai thuong chira tir khoang
0,0001 dén khoang 1 phén tram theo khéi luong thanh phan hoat tinh va tot hon 1a
chira khoang tir 0,001 dén khoang 0,05 phén trim theo khéi lugng.
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Hop phan nay c6 thé duoc ding cho ¢ dai hodc vi tri cia chiing bang cach st
dung binh xit bui mat d4t hodc khong khi thong thuong, binh phun, va dung cu quét
hat, bing cach bd sung vao nuéc tudi hosic nude chdy tran, va bang cac phuong tién

thong thuong khac da biét ddi voi nguoi c6 hidu biét trung binh trong linh vuc.

Theo mét s6 phuong an, hop chat va hgp phan duge md ta trong ban mo ta nay
duoc dung dudi dang dung sau khi ndy mam, dung trude khi ndy mém, dung trong
nude cho rudng lua ngdp nude hodc khoi nude (vi du nhie, ao, hd va sdng suoi), hodc

dung dbt chay.

Theo mdt sé phuong an, hop chét va hop phan duge d& xuit & day duogc dung
dé kidm soat c6 dai & cy trong, bao gdm nhung khong giéi han & cdy ho cam, cdy
tdo, cdy cao su, cdy lay dau, cdy co, cdy 1am nghiép, cdy lta duge gieo hat truc tiép,
duoc gieo xudng nude va duoc cdy, ciy lua my, cdy dai mach, cay yén mach, cdy lua
mach den, cay lua mién, cay ngé/bép, bai co, déng ¢0, bai chan tha, dat bd hoang, 16p
dAt mat, cdy gd va cdy in qua ddy leo, cdy thiy sinh, hodc cy trdng theo ludng, cling
nhu 13 khu vue khong ¢6 cdy trdng, vi du nhuwr, quan 1y cdy cong nghiép (IVM) hozc
dai dét 18 dudong. Theo mot sé phuong an, hop chit va hop phan dugc st dung dé

kiém soat cay go, cay l1a rong va cay cd, hodc cay lach.

Theo mdt sé phuong 4n, hop chét va hop phan dugc dé xuit & day duoc .dl‘mg
dé kiém soat thuc vat khong mong mudn & lta. Theo cac phuwong dn nhét dinh, thuc
vét khéng mong muén 13 Brachiaria platyphylla (Groseb.) Nash (cd tin hiéu 14 rong,
BRAPP), Digitaria sanguinalis (L.) Scop. (c6 trdu 16n, DIGSA), Echinochloa crus-
galli (L.) P. Beauv. (cd 16ng vuc, ECHCG), Echinochloa colonum (L.) LINK (16ng
vuc can, ECHCO), Echinochloa oryzoides (Ard.) Fritsch (c6 nudc sém, ECHOR),
Echinochloa oryzicola (Vasinger) Vasinger (cd nuéc mudon, ECHPH), Ischaemum
rugosum Salisb. (co saramollagrass, ISCRU), Leptochloa chinensis (L.) Nees (c6 dudi
phuong Trung Quéc, LEFCH), Leptochloa fascicularis (Lam.) Gray (c6 dudi phugng
c6 nganh, LEFFA), Leptochloa panicoides (Presl.) Hitchc. (c6 dudi phuong Amazon,
LEFPA), Panicum dichotomiflorum (L.) Michx. (co fall panicum, PANDI), Paspalum
dilatatum Poir. (co dallis, PASDI), Cyperus difformis L. (cé chdo, CYPDI), Cyperus
esculentus L. (cé giu, CYPES), Cyperus iria L. (co chan ga, CYPIR), Cyperus
rotundus L. (cé cu, CYPRO), cac loai Eleocharis (ELOSS), Fimbristylis miliacea (L.)
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Vahl (c6 globe fringerush, FIMMI), Schoenoplectus juncoides Roxb. (cé dudi meo
Nhat Ban, SCPJU), Schoenoplectus maritimus L. (co hwong b bién, SCPMA),
Schoenoplectus mucronatus L. (c6 nén ddng lta, SCPMU), cic loai Adeschynomene,
(jointvetch, AESSS), Alternanthera philoxeroides (Mart.) Griseb. (luc binh trd1 ndi,
ALRPH), Alisma plantago-aquatica L. (cdy bd nude thong thuong, ALSPA), cac loai
Amaranthus, (c6 pigweed va cy rau dén, AMASS), Ammannia coccinea Rottb. (ciy
than 46, AMMCO), Eclipta alba (L.) Hassk. (cdy nho ndi My, ECLAL), Heteranthera
limosa (SW.) Willd./Vahl (c¢6 ducksalad, HETLI), Heteranthera reniformis R. & P.
(c6 roundleaf mudplantain, HETRE), Ipomoea hederacea (L.) Jacq. (cdy bim bim
xanh, IPOHE), Lindernia dubia (L.) Pennell (cay low false pimpernel, LIDDU)),
Monochoria korsakowii Regel & Maack (c6 rau mac, MOOKA), Monochoria
vaginalis (Burm. F.) C. Presl ex Kuhth (c6 rau mac, MOOVA), Murdannia nudiflora
'(L.) Brenan (c6 doveweed, MUDNU), Polygonum pensylvanicum L. (ciy ngh&
Pennsylvania, POLPY), Polygonum persicaria L. (ciy nghé, POLPE), Polygonum
hydropiperoides Michx. (ciy nghé dai, POLHP), Rotala indica (Willd.) Koehne (co
Véy bc An Do, ROTIN), céac loai Sagittaria, (¢ ludi mac, SAGSS), Sesbania exaltata
(Raf.) Cory/Rydb. Ex Hill (cdy hemp sesbania, SEBEX), hodc Sphenoclea zeylanica
Gaertn. (c6 ngdng, SPDZE).

Theo mot s6 phwong 4n, hop chit va hop phan dugc dé xudt & day duoc ding
dé kidm soat thuc vat khong mong mudn & ngii cde. Theo cac phuong an nhit dinh,
thuc vat khong mong mubn 12 Alopecurus myosuroides Huds. (c6 den, ALOMY),
Apera spica-venti (L.) Beauv. (c6 windgrass, APESV), Avena fatua L. (ciy yén mach
dai, AVEFA), Bromus tectorum L. (cd quyén tudc, BROTE), Lolium multiflorum
Lam. (cd hoang Italia, LOLMU), Phalaris minor Retz. (cdy say hat nho, PHAMI),
Poa annua L. (c6 xanh bluegrass hang nam, POAAN), Setaria pumila (Poir.) Roemer
& J.A. Schultes (c6 dudi chdn vang, SETLU), Setaria viridis (L.) Beauv. (c6 dudi
chdn xanh, SETVI), Cirsium arvense (L.) Scop. (ciy ké Canada, CIRAR), Galium
aparine L. (¢4 van Vuong, GALAP), Kochia scoparia (L.) Schrad. (co6 kochia,
KCHSC), Lamium purpureum L. (¢ tim ma tim, LAMPU), Matricaria recutita L.
(cic La M3 dai, MATCH), Matricaria matricarioides (Less.) Porter (co6 dura,
MATMT), Papaver rhoeas L. (cdy anh tic d8, PAPRH), Polygonum convolvulus L.
(cay kiéu mach dai, POLCO), Salsola tragus L. (ciy ké Nga, SASKR), Stellaria

-25-



40229

media (L.) Vill. (cdy tinh thao thong thuong, STEME), Veronica persica Poir. (cay
thuy cur Ba Tu, VERPE), Viola arvensis Murr. (cdy violet canh ddng, VIOAR), hoic
Viola tricolor L. (cdy violet dai, VIOTR).

Theo mdt s6 phuong 4n, hop chit va hop phan duge dé xuit & day duoc ding
2 kiém so4t thuc vat khong mong mudn trong bai rong va dong co. Theo cac phuong
4n nhét dinh, thuc vat khong mong mudn 1a Ambrosia artemisiifolia L. (cd phén
huong thong thuong, AMBEL), Cassia obtusifolia (thao quyét minh, CASOB),
Centaurea maculosa auct. non Lam. (co ké ddng, CENMA), Cirsium arvense (L.)
Scop. (ciy ké Canada, CIRAR), Convolvulus arvensis L. (cAy bim bim dai canh dong,
CONAR), Euphorbia esula L. (co6 dai kich esula, EPHES), Lactuca serriola L./Torn.
(cay rau diép gai, LACSE), Plantago lanceolata L. (cAy ma dé stmg huou, PLALA),
Rumex obtusifolius L. (cly chut chit 14 rong, RUMOB), Sida spinosa L. (céy sida c6
gai, SIDSP), Sinapis arvensis L. (cdy mu tat dai, SINAR), Sonchus arvensis L. (cdy
diép dai 1au nam, SONAR), céc loai Solidago (cuc hoang anh, SOOSS), Taraxacum
officinale G.H. Weber ex Wiggers (cay bd cong anh, TAROF), Trifolium repens L.
(c6 ba 14 hoa tring, TRFRE), hoic Urtica dioica L. (cdy tdm ma théng thuong,
URTDI).

Theo mét s phwong 4n, hop chat va hop phan duge dé xuit & day duoc ding
d8 kiém soat thuc vt khong mong mudn dugc phét hién thdy & céy trong theo hang.
Theo céc phuong 4n nhat dinh, thuc vat khong mong mubn 13 Alopecurus
myosuroides Huds. (cd den, ALOMY), Avena fatua L. (ciy yén mach dai, AVEFA),
Brachiaria platyphylla (Groseb.) Nash (co tin hi¢u 14 rong, BRAPP), Digitaria
sanguinalis (L.) Scop. (co trau 16n, DIGSA), Echinochloa crus-galli (L.) P. Beauv.
(c6 1dng vue, ECHCG), Echinochloa colonum (L.) Link (16ng vuc can, ECHCO),
Lolium multiflorum Lam. (c6 hoang Italia, LOLMU), Panicum dichotomiflorum
Michx. (c6 fall panicum, PANDI), Panicum miliaceum L. (cdy ké dai hoang da,
PANMI), Setaria faberi Herrm. (c6 dudi chon khdng 16, SETFA), Setaria viridis (L.)
Beauv. (c6 dudi chon xanh, ISETVI), Sorghum halepense (L.) Pers. (cé cao, SORHA),
Sorghum bicolor (L.) Moench ssp. Arundinaceum (c6 shattercane, SORVU), Cyperus
esculentus L. (c6 gau, CYPES), Cyperus rotundus L. (cé cti, CYPRO), Abutilon
theophrasti Medik. (c6 velvetleaf, ABUTH), cc loai Amaranthus (¢ pigweed va cay
rau dén, AMASS), Ambrosia artemisiifolia L. (c6 phan huong thong thuong,
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AMBEL), Ambrosia psilostachya DC. (co phén huong phuong tdy, AMBPS),
Ambrosia trifida L. (co6 phan huong khong 16, AMBTR), Asclepias syriaca L. (ciy
bong tai thong thuong, ASCSY), Chenopodium album L. (kinh gi6i tring thong
thuong, CHEAL), Cirsium arvense (L.) Scop. (ciy ké Canada, CIRAR), Commelina
benghalensis L. (cay rau trai nhiét d6i, COMBE), Datura stramonium L. (ciy ca doc
dugc, DATST), Daucus carota L. (ciy ca 6t dai, DAUCA), Euphorbia heterophylla
L. (cay trang nguyén dai, EPHHL), Erigeron bonariensis L. (cdy cuc fleabane c6 long,
ERIBO), Erigeron canadensis L. (cy ctc fleabane Canada, ERICA), Helianthus
annuus L. (cdy huéng duong thong thudong, HELAN ); Jacquemontia tamnifolia (L.)
Griseb. (cay bim bim hoa nhd, IAQTA), Ipomoea hederacea (L.) Jacq. (cdy bim bim
xanh, IPOHE), Ipomoea lacunosa L. (ciy bim bim tring, IPOLA), Lactuca serriola
L./Torn. (cdy rau diép gai, LACSE), Portulaca oleracea L. (ciy rau sam thong
thuong, POROL), Sida spinosa L. (cdy sida c6 gai, SIDSP), Sinapis arvensis L. (cly
mu tat dai, SINAR), Solanum ptychanthum Dunal (cdy 6t ma den phuong dong,
SOLPT), hodc Xanthium strumarium L. (cAy ké diu ngua, XANST).

Theo mdt sé phuong 4n, ti 16 ding ndm trong khoang tir khoang 1 dén khoang
4.000 gam/hecta (g/ha) dugc dung trong cong doan sau ndy mam. Theo mot s&
phwong 4n, ti 18 ndm trong khoang tir khoang 1 dén khoang 4.000 g/ha dugc ding

trong cong doan trudc ndy mam.

Theo mdt s& phwong 4n, hop chit, hop phin, va phuong phap duoc dé xuat
theo sang ché dugc sir dung két hop véi mot hoac nhidu chét diét co khac _dé kiém soat
pham vi rong hon ctia thuc vat khong mong muén. Khi ding két hop véi cac chat diét
co khéc, hop chét dugc yéu ciu bao ho & day c6 thé dugc tao ché phém v&i chat diét
¢d hodc céac chét diét ¢6 khac, duge tron trong binh véi chét diét cd hodc cac chét diét
c0 khéc hodc dugce dung tudn tu véi chét diét co hodc cac chit diét co khac. Mot sb
trong sb cac chat diét c6 ma c6 thé dugc ding két hop véi hop chat theo sang ché bao
gém: 4-CPA, 4-CPB, 4-CPP, 2,4-D, mudi 2,4-D cholin, este va amin 2,4-D, 2,4-DB,
3,4-DA, 3,4-DB, 2,4-DEB, 2,4-DEP, 3,4-DP, 2,3,6-TBA, 2,4,5-T, 2,4,5-TB, axetoclo,
axifluorfen, aclonifen, acrolein, alachlor, allidochlor, alloxydim, rugu allyl, alorac,
ametridion, ametryn, amibuzin, amicarbazon, amidosulfuron, aminoxyclopyrachlor,
aminopyralid, amiprofos-metyl, amitrol, amoni sulfamat, anilofos, anisuron, asulam,

atraton, atrazin, azafenidin, azimsulfuron, aziprotryne, barban, BCPC, beflubutamid,
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benazolin, bencarbazon, benfluralin, benfuresat, bensulfuron-metyl, bensulit,
benthiocarb, bentazon-natri, benzadox, benzfendizon, benzipram, benzobixyclon,
benzofenap, benzoflo, benzoylprop, benzthiazuron, bixyclopyron, bifenox, bilanafos,
bispyribac-natri, borax, bromacil, bromobonil, bromobutit, bromofenoxim,
bromoxynil, brompyrazon, butachlor, butafenacil, butamifos, butenachlor, buthidazol,
buthiuron, butralin, butroxydim, buturon, butylat, axit cacodylic, cafenstrol, canxi
clorat, canxi Xyanamit, cambendiclo, carbasulam, carbetamit, carboxazol,
chlorprocarb, carfentrazon-etyl, CDEA, CEPC, chlometoxyfen, chloramben,
chloranocryl, chlorazifop, chlorazin, chlorbromuron, chlorbufam, chloreturon,
chlorfenac, chlorfenprop, chlorflurazol, chlorflurenol, chloridazon, chlorimuron,
chlornitrofen, clopon, clotoluron, cloxuron, cloxynil, chlorpropham, chlorsulfuron,
chlorthal, chlorthiamid, xinidon-etyl, xinmetylin, xinosulfuron, cisanilit, clethodim,
cliodinat, clodinafop-propargyl, clofop, clomazon, clomeprop, cloprop, cloproxydim,
clopyralid, cloransulam-metyl, CMA, déng sulfat, CPMF, CPPC, credazin, cresol,
cumyluron, Xyanatryn, Xyanazin, xycloat, xyclosulfamuron, xycloxydim, xycluron,
xyhalofop-butyl, xyperquat, xyprazin, xyprazol, xypromid, daimuron, dalapon,

. dazomet, delachlor, desmedipham, desmetryn, di-alat, dicamba, dichlobenil,
dichloralure, dichlormat, dichlorprop, dichlorprop-P, diclofop, diclosulam,
diethamquat, diethatyl, difenopenten, difenoxuron, difenzoqﬁat, diflufenican,
diflufenzopyr, dimefuron, dimepiperat, dimetaclo, dimethametryn, dimethenamid,
dimethenamid-P, dimexano, dimidazon, dinitramin, dinofenat, dinoprop, dinosam,
dinoseb, dinoterb, diphenamid, dipropetryn, diquat, disul, dithiopyr, diuron, DMPA,
DNOC, DSMA, EBEP, eglinazin, endothal, epronaz, EPTC, erbon, esprocarb,
ethalfluralin, ethbenzamit, ethametsulfuron, ethidimuron, ethiolat, ethobenzamid,
etobenzamid, ethofumesat, etoxyfen, etoxysulfuron, etinofen, etnipromid,
etobenzanid, EXD, fenasulam, fenoprop, fenoxaprop, fenoxaprop-P-etyl, fenoxaprop-
P-etyl + isoxadifen-etyl, fenoxasulfon, fenteracol, fenthiaprop, fentrazamit, fenuron,
ferrous sulfat, flamprop, flamprop-M, flazasulfuron, florasulam, fluazifop, fluazifop-
P-butyl, fluazolat, flucarbazon, flucetosulfuron, fluchloralin, flufenacet, flufenican,
flufenpyr-etyl, flumetsulam, flumezin, ﬂurﬁiclorac-pentyl, flumioxazin, flumipropyn,
fluometuron, flodifen, floglycofen, flomidin, flonitrofen, fluothiuron, flupoxam,

flupropacil, flupropanat, flupyrsulfuron, fluridon, flurochloridon, fluroxypyr,
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flurtamon, fluthiacet, fomesafen, foramsulfuron, fosamin, furyloxyfen, glufosinat,
glufosinat-amoni, glyphosat, halosafen, halosulfuron-metyl, haloxydin, haloxyfop-
metyl, haloxyfop-P-metyl, halauxifen-metyl, hexacloaxeton, hexaflurat, hexazinon,
imazamethabenz, imazamox, imazapic, imazapyr, imazaquin, imazethapyr,
imazosulfuron, indanofan, indaziflam, iodobonil, iodometan, iodosulfuron,
iofensulfuron, ioxynil, ipazin, ipfencarbazon, iprymidam, isocarbamid, isocil,
isomethiozin, isonoruron, isopolinat, isopropalin, isoproturon, isouron, isoxaben,
isoxachlortol, isoxaflutol, isoxapyrifop, karbutilat, ketospiradox, llactofen, lenacil,
linuron, MAA, MAMA, este va amin MCPA, MCPA-thioetyl, MCPB, mecoprop,
mecoprop-P, medinoterb, mefenacet, mefluidit, mesoprazin, mesosulfuron, mesotrion,
metam, metamifop, metamitron, metazachlor, metazosulfuron, metflurazon,
methabenzthiazuron, methalpropalin, methazol, methiobencarb, methiozolin,
methiuron, methometon, methoprotryn, metyl bromua, metyl isothioxyanat,
metyldymron, metobénzuron, metobromuron, metolachlor, metosulam, metoxuron,
metribuzin, metsulfuron, molinat, monalit, monisouron, axit monocloaxetic,
monolinuron, monuron, morfamquat, MSMA, naproanilit, napropamit, napropamit-M,
naptalam, neburon, nicosulfuron, nipyraclofen, nitralin, nitrofen, nitrofluorfen,
norflurazon, noruron, OCH, orbencarb, ortho-diclobenzen, orthosulfamuron, oryzalin,
oxadiargyl, oxadiazon, oxapyrazon, oxasulfuron, oxaziclomefon, oxyfluorfen,
paraflufen-etyl, parafluron, paraquat, pebulat, axit pelargonic, pendimethalin,
penoxsulam, pentaclophenol, pentanochlor, pentoxazon, perfluidon, pethoxamid,
phenisopham, phenmedipham, phenmedipham-etyl, phenobenzuron, phenyl thuy ngan
axetat, picloram, picolinafen, pinoxaden, piperophos, kali arsenit, kali azit, kali
xyanat, pretilachlor, primisulfuron-metyl, proxyazin, prodiamin, profluazol,
profluralin, profoxydim, proglinazin, prohexadion-canxi, prometon, prometryn,
propachlor, propanil, propaquizafop, propazin, propham, propisochlor,
propoxycarbazon, propyrisulfuron, propyzamit, prosulfalin, prosiﬂfocarb, prosulfuron,
proxan, prynachlor, pydanon, pyraclonil, pyraflufen, pyrasulfotol, pyrazogyl,
pyrazolynat, pyrazosulfuron-etyl, pyrazoxyfen, pyribenzoxim, pyributicarb, pyriclor,
pyridafol, pyridat, pyriftalid, pyriminobac, pyrimisulfan, pyrithiobac-metyl,
pyroxasulfon, pyroxsulam, quinclorac, quinmerac, quinoclamin, quinonamid,

quizalofop, quizalofop-P-etyl, rhodethanil, rimsulfuron, saflufenacil, S-metolachlor,
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sebuthylazin, secbumeton, setoxydim, siduron, simazin, simeton, simetryn, SMA,
natri arsenit, natri azit, natri clorat, sulcotrion, sulfallat, sulfentrazon, sulfometuron,
sulfosat, sulfosulfuron, axit sulfuric, sulglycapin, swep, TCA, tebutam, tebuthiuron,
tefuryltrion, tembotrion, tepraloxydim, terbacil, terbucarb, terbuchlor, terbumeton,
terbuthylazin, terbutryn, tetrafluron, thenylchlor, thiazafluron, thiazopyr, thidiazimin,
thidiazuron, thiencarbazon-metyl, thifensulfuron, thiobencarb, tiocarbazil, tioclorim,
topramezon, tralkoxydim, triafamon, tri-allat, triasulfuron, triaziflam, tribenuron,
tricamba, este va amin triclopyr, tridiphan, trietazin, trifloxysulfuron, triﬂuralin,'
triflusulfuron, trifop, trifopsim, trihydroxytriazin, trimeturon, tripropindan, tritac,

tritosulfuron, vernolat va xylachlor.

Hop chét va hop phan theo sang ché c¢6 thé thuong dugc ding két hop véi chat
an toan dé dung két hop véi chét diét ¢ da biét, chéng han nhu Abenoxacor,
benthiocarb, brassinolit, cloquintocet (vi du nhw, mexyl), Xxyometrinil, daimuron,
dichlormid, dixyclonon, dimepiperat, disulfoton, fenchlorazol-etyl, fenclorim,
flurazol, fluxofenim, furilazol, protein kep tdc, isoxadifen-etyl, mefenpyr-dietyl, MG
191, MON 4660, naphthalic anhydrit (NA), oxabetrinil, R29148 va axit N-

| phenylsulfonylbenzoic amit, d ting cudng su chon loc clia chiing.

Hop chét, hop phén, va phuong phép duge mo ta trong ban mo ta ndy dugce sir
dung dé kiém soét thuc vat khéng mong mudn trén cdy trong dung chiu-glyphosat,
dung chiu-glufosinat, dung chiu-dicamba, dung chiu-phenoxy auxin, dung chiu-
pyridyloxy auxin, dung chiu-aryloxyphenoxypropionat, dung chiu-chét trc ché axetyl
CoA carboxylaza (ACCaza), dung chiju-imidazolinon, dung chiu-chét trc ché
axetolactat syntaza (ALS), dung chiu-chét tic ché 4-hydroxyphenyl-pyruvat
dioxygenaza (HPPD), dung chiu-chét trc ché protoporphyrinogen oxidaza (PPO),

- dung chju-triazin, va dung chiu-bromoxynil (ching han nhu, nhung khong gi6i han &,
ciy dau tuong, cdy bong, cdy hat cai dau/cay cai dau, cay laa, cay ngii cdc, cdy ngb,
méng c6, v.v.), vi du nhu, két hop véi glyphosat, glufosinat, dicamba, phenoxy auxin,
pyridyloxy auxin, aryloxyphenoxypropionat, chét e ché ACCaza, imidazolinon, chét
ttc ché ALS, chét tc ché HPPD, chit tc ché PPO, triazin, va bromoxynil. Hop ph?m
va phuong phép c6 thé dugc sir dung trong viée kiém soat thuc vat khong mong mudn
trong cdy trong mang nhiéu tinh trang hodc cic tinh trang xép chdng mang lai tinh
dung chiu dbi véi nhiéu hoa chit va/hodc chét e ché ciia nhidu phuong thirc tc dong.
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Hop chét va hop phin dugc dé xuét & day ciing ¢6 thé duge sir dung dé kiém
soat co dai khang hodc dung chiu chét diét co. Co dai khéng hodc dung chiu vi du bao
g6m, nhung khong gi6i han &, cac kiéu sinh hoc khang hoic dung chiu dbi véi chét trc
ché axetolactat syntaza (ALS), chét trc ché hé théng quang hoéa II, chit trc ché
ACCaza, tdng hop auxin, chét trc ché hé théng quang héa I, chat trc ché 5-
enolpyrﬁvylshikimat—S -photphat (EPSP) syntaza, chit trc ché 1ap rap vi dng, chét e
ché tdng hop lipit, chat wrc ché protoporphyrinogen oxidaza (PPO), chét tic ché sinh
tdng hop carotenoit, chét trc ché axit béo mach rat dai (VLCFA), chét trc ché phytoen
desaturaza (PDS), chét rc ché glutamin syntetaza, chat trc ché 4-hydroxyphenyl-
pyruvat-dioxygenaza (HPPD), chat rc ché nguyén phan, chit trc ché sinh téng hop
xenluloza, c4c chit diét cé v6i nhidu phuong thire tic dong chang han nhu quinclorac,
va céc chét diét co chura phan loai chiang han nhu axit arylaminopropionic,
difenzoquat, endothall, va asen hitu co. Cd dai khang hodc dung chiu vi du bao gém,
nhung khéng giéi han &, cac kiéu sinh hoc ¢6 tinh khang hoic tinh dung chiu déi véi
nhiéu chit diét co, nhiéu loai hoa chat, va nhiéu phuong thic tic dong cia chét diét
co.

Céc phu’ong 4n dwoc md ta va cac vi du sau ddy dé nhim muyc dich minh hoa
va khong dugc dy dinh 13 1am gidi han pham vi cua cac yéu cdu bao ho. Céc cai bién,
sir dung, hoic dang két hop khac d6i voi hop phan duge md ta trong ban mo ta niy s&
1 rang d6i v&i ngudi ¢6 hidu biét trung binh trong linh vire ma khéng nim ngoai tinh

than va pham vi cia doi tuong dugc yéu cau bao ho.

Téng Hop Hop Chit Cé Cong Thirc I
Diéu ché cac Hop chit1, 1A, 1B, va 1C. Cac quy trinh tong hop dé didu ché
cac Hop chit 1, 1A, 1B, va 1C duoc chudn bi nhu néu chi tiét dudi day.
Br

cl o~

NS

O
B

B sung natri metoxit 0,5 M (93 ml, 46,3 mmol) vao 3-bromo-6-clo-2-

flobenzaldehyt A (10 g, 42,1 mmol) (Balko, T. William va céng su, Cong B Qubc Té
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S6 WO 2007/082098, ma dugc két hop & ddy dé tham khao dén toan bd ndi dung cia
n0). Gia nhiét phan tmg & nhiét d¢ 80°C trong thoi gian 5 gio. Dé phan g ngudi
xubng nhiét d6 trong phong qua dém. Loai bé metanol duéi chan khong va tai hoa tan
dich sén sét trong etyl axetat va rira hai 1an bing nuéc va mot 14n bang nudc mudi.
Lam kho 16p hitu co trén natri sulfat, loc, va cd dé thu dugc hop chit néu ¢ @& muc
(9,61 g, hicu suét 90 %) duéi dang chét rén mau vang. Mp = 73-77 °C; 'H NMR (300
MHz, CDCl;) 6 10,41 (s, 1H), 7,68 (d, J= 8,6 Hz, 1H), 7,15 (d, J= 8,6 Hz, 1H), 3,94
(s, 3H); EIMS m/z 250. |

-Br

Cl OH
So
Cc
B sung bo tribromua 1 N (17 ml, 17,00 mmol) vao 3-bromo-6-clo-2-

metoxybenzaldehyt B (2,13 g, 8,54 mmol) trong diclometan (34 ml) & nhiét do -40°C
trong thoi gian 10 phut. Sau 1,5 gid, dap tit phan Gmg bang khoang 10 ml axetonitril
va nuée va khudy trong thoi gian 10 phit. Sau d6 bd sung nude (50 ml) va khudy
dung dich hai pha nay trong thasi gian 1 gio. Rira 16p hiru co bang nuée mubi va sau
d6 loc qua thiét bi tach pha va cd dé taora hop chit néu & dé muc (1,97 g, hiéu suét 93
%) dudi dang chét rin mau vang. Mp 97-106°C; "H NMR (400 MHz, Cloroform-d) &
12,57 (s, 1H), 10,37 (s, 1H), 7,69 (dd, J= 8,4, 0,5 Hz, 1H), 6,90 (d, J=&,5 Hz, 1H);

EIMS m/z 236.
Br
ClI” ; OH

OH
D
Nap vao lo 25 ml véi 3-bromo-6-clo-2-hydroxybenzaldehyt C (502 mg, 2,13

mmol) va bd sung natri hydroxit 1 N (2,24 ml, 2,24 mmol). Gia nhiét huyén phu chét
ran & nhiét do 50°C trong fhbi gian 5 phut. B suhg hydro peroxit 25 % theo khéi
lugng (0,34 ml, 2,77 mmol) vao lo chira nuéce (3,4 ml). B6 sung dung dich hydro
peroxit vao dung dich dang dugc gia nhiét. Gia nhiét phan Gng 1 gio nita, sau do6 aé
ngudi xudng nhiét do frong phong va axit hoa bang HCI 2 N. Chiét dung dich bang

etyl axetat (hai lén), lam kho cac 16p hitu co trén natri sulfat, loc, va cd dé tao ra hop
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chit néu & dé muc (484 mg, hiéu sudt 97 %) dudi dang chat rin dinh mau nau. 'H
NMR (300 MHz, CDCl3) 6 7,01 (dd, J = 8.8, 0,4 Hz, 1H), 6,83 (dd, J= 8,8, 0,4 Hz,
1H), 5,67 (s, 2H); °C NMR (101 MHz, CDCl;) & 141,70, 140,51, 123,56, 121,50,
119,45, 107,72; EIMS m/z 224.

Nap vao 1o phan tng vi séng vdi xesi cacbonat (840 mg, 2,58 mmol) sau d6 1a
3-bromo-6-clobenzen-1,2-diol D (48"0 mg, 2,15 mmol) trong DMF (5,4 ml) va
bromoclometan (0,168 ml, 2,58 mmol) qua xy lanh. Gia nhiét hdn hop phéan tmg trong
binh phan tmg vi séng ¢ nhiét d6 60°C trong thdi gian 2 gid. Sau d6 pha lodng hdn
hop phan tng bing etyl axetat va rira bing nuée. Chiét 16p nude bang etyl axetat. Rira
céc 16p hiru co bang nue va nude mudi. Lam kho cac 16p hitu co két hop trén natri
sulfat, loc, va cd, sau d6 lam kho duédi chan khong dé tao ra hop chét néu & d& muc
(416 mg, hiéu suét 78 %) du6i dang chat rin mau niu. Mp = 92-97 °C; "H NMR (400
MHz, CDCls) 6 6,92 (d, J= 8,9 Hz, 1H), 6,74 (d, J = 8,9 Hz, 1H), 6,11 (s, 2H); EIMS
m/z 235.

%
o
Cl 0
(o
F

Khuy 4-bromo-7-clobenzo[d][1,3]dioxol E (3,26 g, 13,6 mmol) trong THF '
(67 ml). Lam lanh dung dich xudng 0°C. B4 sung isopropyl magie clorua (8,82 ml,
17,6 mmol) (2 M, Et,0) qua xy lanh trong thoi gian ~10 phut. Khuéy hdn hop & nhiét
d6 0°C. Sau 5 gid, bd sung timg giot 2-isopropoxy-4,4,5,5-tetrametyl-1,3-dioxolan
(3,72 ml, 17,6 mmol) qua xy lanh trong ~5 phut. Khuy hén hop va dé cho 4m 1én
nhiét dJ trong phong. Sau 22 gid, rét hdn hop vao NH,4Cl béo hoa (50 ml). Chiét hdn
hop v6i EtOAc (200 ml). Rira dich chiét bang nude mudi (50 ml), 1dm khd trén
Na,SOy, loc va cd dé tao ra hop chit néu & dé muc (3,96 g, hiéu suit 98 %) dudi dang

chét rin mau vang nhat. Mp = 116-1 18 °C; "H NMR (400 MHz, Cloroform-d) § 7,15
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(d, J= 8,4 Hz, 1H), 6,82 (d, J= 8,4 Hz, 1H), 6,09 (s, 2H), 1,35 (s, 12H); EIMS m/z
282.

Cl o
0~ 1A
B6 sung vao dung dich da dugc lam sach bang nito cta 2-(7-
clobenzo[d][1,3]dioxol-4-yl)-4,4,5,S-tetrametyl-1,3,2—dioxaborolan F (17,73 g, 62,8
mmol), metyl 4-amino-3,6-diclo-5-flopicolinat G (1”0 g, 41,8 mmol) (Fields, Stephen
C. et al. Tetrahedron Letters, 51(1), 79-81; 2010; ma dugc két hop & day dé tham
khao dén toan bo nodi dung ciia nd) va xesi florua (19,07 g, 126 mmol) trong CH;CN
(76 ml) va nude (20 ml) voi Pd(PPh;),Cl, (2,94 g, 4,18 mmoi). Lam sach hdn hop
bang N, trong thoi gian 10 phut trong khi hoa tan chét rin va sau d6 gia nhiét & dong
hdi luu trong thoi gian 4 gio. Khi dé hdn hop ngudi xudng nhiét d6 trong phong, san
phim két tinh. Loc hdn hop va rira chit rin bing axetonitril. Cd dich loc dé loai bo
hau hét axetonitril, pha loang bang nuéc va chiét bing etyl axetat. Két hop cac dich
chiét etyl axetat, rira bang nudc _muéi, Jam kho trén MgSO; va ¢b dudi 4p sudt giam dé
thu duoc chit rén mau da cam. B sung axeton vao chét rdn nay. Loc hdn hop va rira
chét rin bang ete va két hop véi mé thir 1 dé thu duogc hop chét néu & @& muc (13 g,
hiéu sut 85 %) du6i dang chat rén mau vang. Mp = 198-200 °C; "H NMR (400 MHz,
Cloroform-d) & 7,10 (dd, J= 8,7, 0,6 Hz, 1H), 6,95 (d, J= 8,7 Hz, 1H), 6,10 (s, 2H),
4,91 (s, 2H), 3,98 (s, 3H); ’F NMR (376 MHz, CDCl;) § -137,59; ESIMS m/z 360
[(M+H)']. |

B4 sung natri hydroxit 2 N (440 pl, 0,88 mmol) vao metyl 4-amino-3-clo-6-(7-
clobenzo[d][1,3]dioxol-4-yl)-5-flopicolinat 1A (158 mg, 0,440 mmol) trong metanol
(2,20 ml). Axit héa phan ting bing HCI 2 N va thdi metanol ra duéi ludng nito. Loc
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chan khong chat rin, sic rira bing nudc, va lam kho trong 10 chan khéng dé tao ra hop
chit néu & d& muc (137 mg, hiéu suét 88 %) dué6i dang chit rin mau tring. Mp 200-
201°C; '"H NMR (400 MHz, DMSO-dg) & 13,62 (s, 1H), 7,06 (s, 2H), 6,95 (s, 2H),
6,20 (s, 2H); ’F NMR (376 MHz, DMSO-dg) & -137,72; ESIMS m/z 345 ([M+H]").

B4 sung benzyl bromua (0,042 ml, 0,355 mmol) vio axit 4-amino-é-clo-6-(7-
clobenzo[d][1,3]dioxol-4-yl)-5-flopicolinic 1 (102 mg, 0,296 mmol) va kali cacbonat
(56 mg, 0,405 mmol) trong DMF (0,985 ml) va gia nhiét phan tng ¢ nhiét do 60°C
trong thoi gian 4 gio. Tai truc tiép hdn hop phan Gmg 1én trén hop chira xelit v6i
axetonitril va 1am kho trong 16 chin khong qua dém. Tinh ché san pham thé bang
HPLC diéu ché pha dao (gradien axetonitril / nudc) dé thu duoc hop chit néu & dé
muc (89 mg, hiéu suét 69 %) dudi dang chat rin mau tring. Mp 155-157°C; 'H NMR
(400 MHz, CDCl5) 6 7,49 - 7,43 (m, 2H), 7,42 - 7,33 (m, 3H), 7,12 (d, J =8.7 Hz,
1H), 6,94 (d, J= 8,7 Hz, 1H), 6,09 (s, 2H), 5,43 (s, 2H), 4,88 (s, 2H); °’F NMR (376
MHz, CDCl) § -137,76; ESIMS m/z 435 ([M+H]").

B6 sung 3-bromoprop-1-yne (0,039 ml, 0,365 mmol) vio axit 4-amino-3-clo-6-(7-
clobenzo[d][1,3]dioxol-4-yl)-5-ﬂopicolinic 1 (105 mg, 0,304 mmol) va kali cacbonat
(75 mg, 0,543 mmol) trong DMF (0,985 ml) va gia nhiét phan (mg ¢ nhiét d§ 60°C.
Tai truc tiép hdn hop phan tng 1én trén hop chira xelit v6i axetonitril va 1am kho trong
16 chan khong qua dém. Tinh ché san phim thé bing HPLC diéu ché pha d4o (gradien
axetonitril / nude) dé thu duge hop chit néu & @& muc (63 mg, hidu suat 54 %) duéi
dang chat rin mau nau vang. Mp 163-168°C; "H NMR (400 MHz, CDCLy) 7,12 (d, J
= 8,6 Hz, 1H), 6,95 (d, /J=8,7 Hz, 1H), 6,10 (s, 2H), 4,97 (d, J = 2.5 Hz, 2H), 4,92 (s,
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2H), 2,53 (t, J=2,5 Hz, 1H); ’F NMR (376 MHz, CDCI3) § -137,10; ESIMS m/z 383
(IM+H]")

Céc Hop chat 2-15 dugc didu ché nhu mé ta trong Bang Sang Ché My S
9,149,038, ma dugc két hop & ddy dé tham khao dén toan bd ndi dung ciia no.

CAu tric cia cac Hop chét 1-15 dugc thé hién trong Bang dudi day.

Hop Chat Sb CAu Triic

1A

1B
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Hop Chit S6 ~ ChuTric

1C
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Hop Chit S§

Cau Truc
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~ Hop Chit S§  ChuTric

10

11

12
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Hop Chit S

13

14

15

Vi du thue hién sing ché
Vidu 1. Danh Gid Hoat Tinh Di¢t Co

Thir .Nghiém Sau Khi Nay Mam: Hat hodc hat v ciing cua cac loai thuc vat

thir nghiém mong muébn duoc tréng trong hdn hop trong ciy Sun Gro Metro-Mix®
360, ma thuong c6 do pH ndm trong khoang tir 6,0 dén 6,8 va ham luong chit hiru co
bang khoang 30 phén tram, trong chiu nhua véi dién tich bé mit 13 64 xentimet vudng
(cm?). Khi cin dam bao su ndy mam tét va ciy tréng khée manh, viée xir Iy chét diét
ndm va/hoic viée xir 1y hoa hoc hodc hodc vat ly khac duge &p dung. Cay tréng duoc

cho sinh trudng trong 7-21 ngay trong nha kinh véi thoi gian chiéu sang xap xi 15 gio
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ma dugrc duy tri & nhiét do khoang 23-29°C vao ban ngay va 22-28°C vao ban dém.
Céc chét dinh dudng va nude duge bd sung thuong xuyén va su chibu sang bd sung
duoc cung cip bang den 1000 O4t kim loai halogenua & ting trén khi can. Cy trdng
duogc str dung dé thir nghiém khi ching dat dén giai doan 14 thuc thu nhét hoic thir
hai.

Luong dugc can, dugce xéc dinh béng ti 1& cao nhét can duoc thir nghiém, cua
mdi hop chét thir nghiém duoc cho vao lo thiy tinh 25 ml va duoc hoa tan trong 4 ml
hdn hop 97:3 thé tich/thé tich ciia axeton va DMSO dé thu dugc dung dich dy trir ¢
dac. Néu hop chét thir nghiém khong hoa tan d& dang, hdn hop duoc lam 4m va/hoic
duoc nghién siéu &m. Dung dich du trit ¢6 dédc thu duge dugce pha lodng bang 20 ml
hdn hop trong nudc chira axeton, nuée, rugu isopropyl, DMSO, chét c6 dac dau dung
cho cay tréng Atplus 411F, va chat hoat dong bé mat Triton® X-155 & ti 1&
- 48,5:39:10:1,5:1,0:0,02 thé tich/thé tich dé thu duoc dung dich phun chira ti 16 ding
cao nhat. Cac ti 1é dung khéc thu dugc bang cach pha lodng theo day 12 ml dung dich
ti 18 cao vao dung dich chira 2 ml hén hop 97:3 thé tich/thé tich ctia axeton va DMSO
va 10 ml hdn hop trong nude chira axeton, nudc, rugu isopropyl, DMSO, chit ¢6 dic
dau ding cho cdy tréng Atplus 411F, va chit hoat dong bé mit Triton X-155 & ti 1&
48,5:39:10:1,5:1,0:0,02 thé tich/thé tich d€ thu duoc 1/2X, 1/4X, 1/8X va 1/16X ti 1&
ctia ti 1& cao. Céc yéu cau hop chit dugc dua trén thé tich ding 12 ml & i 18 187 lit
trong mdi hecta (I/ha). Hop chét da tao ché phdm duogc ding cho nguyén liéu cay
trdng v6i may phun dudong di Mandel & tang trén lap vdi voi 8002E dugc hiéu chuin
dé phan phdi 187 V/ha trén dién tich dung 14 0,503 mét vudng & chidu cao phun 18 inso
(43 cm) bén trén chiéu cao tan cdy trung binh. Cay trong ddi ching dugc phun theo

cing phuong thire véi miu tréng dung moi.

Cay trdng duge xtr Iy va cdy trdng ddi chimg duogc cho vao nha kinh nhu duoc
md ta & trén va dugc tudi nude bang hé théng tuéi nude ngdm dé ngin chin su
rira-trdi ctia hop chat thir nghiém. Sau 14 ngay, tinh trang ctia cdy trdng thir nghiém
nhu so v&i tinh trang cta cdy trdng khong dugc xir Iy duge xac dinh bang mit va dugc
tinh diém trén thang tir 0 dén 100 phén tram trong d6 0 twong g v6i khong ton

thuong va 100 tuong tng véi su ti€u di€t hoan toan.
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Mot sb trong sb cac hop chét dugc thi nghiém, ti 1€ dung dugc sir dung, loai
cy trong duge thir nghiém, va két qua dugc néu trong cac Bang 1 va 2. Két qua ciing
duoc dung db thi tréﬁ Hinh 1A-4B. Nhu thé hién trong cac Bang 1-2 va cac Hinh 1A-
4B, hop chét ¢6 Cong thire I (vi du nhu, Hop chét 1) thé hién hoat tinh diét co duoc
cai thién dang k& khi so véi nhiéu hop chét ¢ cau triic twong tw (vi du nhu, cac Hop
chit 2- 15). Hoat tinh duoc cai thién ctia hop chit ¢6 Cong thire I (vi du nhu, Hop chit
1) khi so vé6i nhiéu hop chét ¢6 ciu tric tuong tu (vi du nhu, cac Hop chét 2-15) 1a

didu bat ngo.

Béng 1. Hoat Tinh Diét Cé Sau Niy Mam Ciia Cac Hop Chit 1-15 Trén Cic
Loai Cé La Rong Chinh

Hop Ti 1é | SuGiam Sinh Truéng Truc Quan (%) 14 Ngay Sau Khi
 Chat | Dung - , Ding
- S6 | (gai/ha) | ABUTH | BRSNN | CIRAR | EPHHL | IPOHE | VIOTR
17,5 80 55 85 0 0 40
| 35 85 100 85 0 0 60
| 70 90 100 95 5 10 70
140 95 100 90 15 15 95
17,5 85 78 83 3 0 53
35 90 88 83 10 0 95
1A 70 93 95 88 13 0 75
140 95 98 93 18 0 90
175 | 90 95 75 10 0 40
35 95 100 80 10 0 75
1B, 70 100 100 85 15 0 60
140 100 100 90 10 10 75
17,5 100 95 70 10 0 65
. 35 100 97 85 10 0 65
_ 70 100 100 90 10 0 60
140 100 100 90 25 10 65
17,5 50 | 30 60 0
) 35 60 40 100 0
70 75 85 98 0 10
140 95 90 98 0 25 10
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, H0'p | T Lé Su Gidm Sinh Trudéng Truc Quan (%) 14 Ngay Sau Khi
Chét | Dimg Ding

S6 | (gai/ha) | ABUTH | BRSNN | CIRAR | EPHHL | 1POHE | VIOTR
17,5 60 60 70 0 0 0
35 80 80 85 0 0 15

3 70 95 95 95 0 0 30
140 95 98 95 0 0 35
17,5 70 | 85 80 0 0

, 35 80 90 90 0 10
70 80 95 | 95 0 10 20
140 85 95 90 0 30 35
17,5 10 75 60 0 0
35 20 80 70 0

° 70 40 85 75 0 10
140 50 95 80 0 10 10
17,5 75 80 70 2 0 3

] 35 77 82 77 0 3 12
70 80 92 85 2 3 30
140 83 97 88 7 10 53
17,5 50 50 60 0 0 5
35 70 60 70 0 0 10

! 70 75 80 75 10 0 40
140 85 85 80 20 0 50
17,5 30 70 | 20 0 0 0
35 | 40 75 75 0 0 5

5 70 60 85 80 0 10 15
140 75 97 80 0 10 35
17,5 80 60 70 0 0 0
35 85 60 80 0 0 0

? 70 85 75 85 0 0 20
140 85 75 85 0 0 20
17,5 65 50 60 0 0 0
35 70 60 70 0 0 0

10 70 75 65 70 0 0 0
140 75 70 75 0 0 0
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Hop | TiLe Su Gidm Sinh Truéng Truc Quan (%) 14 Ngay Sau Khi
Chat | Dung ~ Dung ‘
86 | (gai/ha) | ABUTH | BRSNN | CIRAR | EPHHL | 1POHE | VIOTR
17,5 50 90 80 0 0 0
35 70 90 85 0 0 0
= 70 80 90 90 0 0 0
140 85 90 90 0 0 20
17,5 70 65 0 0 0
35 80 80 0 0 0
12 70 70 90 85 0 0 0
140 80 100 85 0 0 0
17,5 30 40 50 0 0 0
35 50 60 60 0 10 0
13 70 75 70 80 0 20 0
140 80 80 85 0 30 0
17,5 43 90 78 0 3 5
35 53 95 83 0 3 13
14 70 73 98 85 0 8 43
140 80 100 90 10 13 58
17,5 70 20 80 0 0 30
35 85 40 85 0 0 60
15 70 90 95 90 0 0 70
140 100 100 95 0 0 80

ABUTH: cé velvetleaf (4butilon theophrasti)

BRSNN: cay hat cai dau, cAy cai dau (Brassica napus)

CIRAR: ciy ké Canada (Cirsium arvense)

EPHHL: cay trang nguyén dai (Euphorbia heterophylla)

[POHE: cdy bim bim xanh (Ipomoea hederacea)
VIOTR: cay violet dai (Viola tricolor)

g ai/ha: gam thanh phan hoat tinh cho mbi hecta

n/t: khdong dugc thir nghiém
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Béang 2. Hoat Tinh Diét Cé Sau Nay Mam Ciia Cac Hop Chit 1-15 Trén Cac

Loai C6 Dai Chinh
: (}:Ilg; o 1é dﬁng‘ | Su Glam Smh Truonlgél”i r}t;c; r?;an (%)}v14 Ngay Sau
sé | @aMD) FoipEs] DIGSA | ECHCG | SETFA | SORVU
17,5 35 0 0 10 35
) 35 40 20 0 10 35
70 80 30 30 35 50
140 90 50 40 50 60
17,5 78 5 8 15 25
35 83 20 18 15 43
1A
70 83 50 28 25 55
140 80 28 30 30 65
17,5 75 0 0 0 25
B 35 85 0 0 0 50
70 85 20 0 20 60
140 90 50 0 50 85
17,5 30 0 0 10
c 35 80 0 50
70 85 0 50 70
140 80 60 0 60 70
17,5 0 0 0 0 0
) 35 0 0 0 0 0
70 10 0 0 0 0
140 30 0 0 0 0
17,5 0 0 0 0 0
35 0 0 0 0 0
: 70 0 0 0 0 0
140 0 0 0 0 0
17,5 0 0 0 0 0
35 20 0 0 0 0
* 70 50 0 0 0 0
140 50 0 0 0 0
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Hop

Su Gidm Sinh Truéng Truc Quan (%) 14 Ngay Sau

Chit Ti 1€ dung | Khi Ding
so | (@aM) FoopesT DIGSA | ECHCG| SETFA | SORVU
17,5 0 0 0 0 0
35 0 0 0 0 0
. 70 0 0 0 0 0
140 0 0 0 0 0
17,5 30 0 0 0 0
) 35 25 0 0 0 2
70 25 0 3 0 10
140 60 0 3 3 23
17,5 0 0 0 0 0
35 10 0 0 0 0
7 70 30 0 0 0 0
140 40 0 0 10 0
17,5 0 0 0 0 0
35 0 0 0 0 0
° 70 0 0 0 0 0
140 10 0 0 0 0
17,5 0 0 0 0 0
35 0 0 0 0 0
’ 70 0 0 0 0 10
140 0 0 0 0 10
17,5 0 0 0 0 0
o 35 0 0 0 0 0
70 0 0 0 0 0
140 0 0 0 0 0
17,5 0 0 0 0 0
35 0 0 0 0 0
11
70 0 0 0 0 0
140 0 0 0 0 10
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Hop . Su Giam Sinh Truong Truc Quan (%) 14 Ngay Sa
cha | Tivdme ~ KhiDing . _
g (g at/ha) e
0 | CYPES | DIGSA |ECHCG | SETFA | SORVU
17,5 0 0 0 0 0
35 0 0 0 0 0
12
70 0 0 0 0 0
140 0 0 0 0 0
17,5 0 0 0 0 -0
35 0 0 0 0 -0
13
70 0 0 0 0 -0
140 0 0 0 0 0
17,5 0 0 0 0 0
35 10 0 0 0 3
14
70 30 0 0 0 13
140 50 5 5 0 30
17,5 0 0 0 0 0
35 0 0 0 0 0
15
70 0 0 0 0 0
140 0 0 0 20 20

CYPES: ¢6 gau (Cyperus esculentus)

'DIGSA: c6 trdu 16n (Digitaria sanguinalis)
ECHCG: ¢6 16ng vuc (Echinochloa crus-galli)
SETFA: ¢ dudi chdn khdng 15 (Setaria faberi)
SORVU: c¢§ shattercane (Sorghum bicolor)

g ai/ha: gam thanh phan hoat tinh cho mdi hecta

n’t: khong dugc thir nghiém
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YEU CAU BAO HOQ

Hop chat duoc xac dinh bai Cong thirc I:

R _R®

@

trong do:

R? 1a halogen, C;-C,4 alkyl, C,-C4 alkenyl, C,-C4 haloalkenyl, hodc C;-C,

alkoxy; va
R} vaR* doc 1ap 1a hydro, C,-Cg alkyl, hodc formyl;

hodc mudi, este, hodc N-oxit chép nhan duoc dung trong ndng nghiép cla

ching

trong d6 hop chét duge x4c dinh boi Cong thitc I ¢6 hoat tinh diét ¢é cao hon

so v6i hop chat sau:
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2. Hop chét theo diém 1, trong d6 hop chét nay dugc x4c dinh bsi Cong thire IA:

I1A)
trong do

R! 1a hydro, C;-Cg alkyl, C;-Cg haloalkyl, C,-Cg alkenyl, C,-Cg haloalkenyl,
C,-Cs alkynyl, phenyl, phenyl duoc thé, hoic C,-Cy, arylalkyl;

R’1a halogen, C;-C4 alkyl, C,-C, alkenyl, hodc C;-C, alkoxy; va
R? va R* doc 1ap 12 hydro, C;-Cg alkyl, hodc formyl;

“hodc mubi hozic N-oxit chdp nhan duge ding trong néng nghiép clia chung.

3. Hop chit theo diém 1, trong do R? 1a halogen, C,-C;-alkenyl, hodc C;-C;-
alkoxy.

4. Hop chit theo diém 1, trong d6 R*1a Cl, methoxy, vinyl, hodc 1-propenyl.
5. Hop chit theo diém 1, trong d6 R* 1a Cl.
6. Hop chét theo diém 1, trong d6 ca hai R® va R* 14 hydro.

7. Hop chét theo diém 1, trong d6 hop chét nay dugc xac dinh bing ciu trac dudi
day:

-49-



10.

11.

12.

13.

40229

Hop chit theo diém 1, trong d6 hop chit nay dugc x4c dinh bang cdu tric dudi
day:

Hop chét theo diém 1, trong d6 hop chat nay duoc xac dinh bang ciu triic dudi
day:

day:

Hop phan diét co chira hop chit theo diém 1 va chit bd trg hodc chit mang
chép nhan dugc ding trong néng nghiép, trong d6 hop chat theo diém 1 14 chét

diét co.
Hop phén diét ¢6 theo diém 11, con chira it nhat mot hop chét diét co khac.

Hop phén diét c¢6 theo diém 11, con chira chit an toan.
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Phuong phép kiém soat thyc vat khong mong mudn, bao gdbm buéc dua luong
hitu hiéu dé diét c6 ctia hop chit theo diém 1 vao thuc vét khong mong muén,
hoic vao khu vuc lién ké véi thue vat khéng mong mubn, hodc vao khu vuc tai

d6 muon kiém soat thuc vat khong mong mudn, hodc vao dat hodc nuéde.

Hop phén diét ¢, chira hop chét theo diém 7 va chét bd trg hoic chit mang

chép nhan dugc dung trong néng nghiép. —

Hop phén diét cd, chura hop chét theo diém 8 va chit bd tfq hodc chét mang
chip nhan dugc ding trong nong nghiép.

Hop phan diét c6, chira hop chét theo diém 9 va chit bd trg hodic chat mang

chép nhan duge ding trong néng nghiép.

Hop phin diét c6, chira hop chét theo diém 10 va chat bd tro hoic chit mang
chép nhan dugc ding trong néng nghiép.

Phuong phép kiém soat thuc vét khong mong mudn, bao gém buéc dua luong
hitu hiéu dé diét cd cta hop phan diét ¢d theo diém 11 vao thuc vat khong
mong mudn, hodc vao khu vuc lién ké vai thuc vat khong mong mubn, hodc
vao khu vuc tai d6 mudn kiém soat thuc Vét khong mong muén, hodc vao dat

hodc nudc.

Phuong phap kiém soat thuc vat khong mong mubn bao gdm bude dua lugng
hitu hiéu dé diét c6 cua hop ph?ln diét c6 theo diém 13 vao thuc vét khong
mong mubn, hodc vao khu vuc lién ké v6i thuc vat khong mong mubn, hodc
vao khu vuc tai d6 mudn kiém soat thuc vat khong mong mudn, hoic vao dat

hodc nudc.
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Hoat Tinh Sau Nay Mam So Sénh cta Cac Hop Chét Diét Cé trén
Co6 La Rong Chinh va Cay Trong dworc Dung & Ti Lé 17,5 g /ha
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Hoat Tinh Sau Nay Mam So Sanh ctia Cac Hop Chét Diét Co trén

Co La Rong Chinh va Cay Trong dwoc Dung & Ti Lé 35 g /ha

40229

3/8

®IPOHE EVIOTR

EIBRSNN BECIRAR EEPHHL

B ABUTH

HINH 2A



40229

4/8

az HNIH

AAYOSE V413SE DOHOIE VSDIAA SIdADE

6

ey/ 6 g¢ 9711 © Bung 20mp Bugu] Aed ea yuiyg 09 Aeny
ugJ} 09 331d eyo doH ded end yues og wely AeN neg yuil JeoH

b4

z

X

120 989 eNID BuoMI] YuiS WelD Mg Wel] ueyd oS Bugy

-55-



40229
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Cé La Rong Chinh va Cay Trong dwoc Diung & Ti Lé 70 g /ha
@ ABUTH

Hoat Tinh Sau Nay Mam So Sanh cuia Cac Hop Chéat Diét Co trén
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C6 La Rong Chinh va Cay Trong dwoc Dung & Ti Lé 140 g /ha
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Hoat Tinh Sau Nay Mam So Sanh ctia Cac Hgp Chat Diét Co trén
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