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(57) Sang ché d& cap dén cac hop chat co cong thue (1),

R 1 R°

Jj: ~0—CHs

o\
CHj
hoic mubi nong dung cia cac hop chat nay trong do Al, Rl R R, R¢ va RY 1a nhu
dugc xac dinh ¢ day. Sang ché con dé cap dén cac ché pham diét c6 ma chira hop chét c6
cong thie (I), cac hop chat trung gian dung dé san xuat cac hop chét co cong thic (1),
phuong phap san xudt cac hop chit co cong thirc (I) va phuong phap dé kiém soat co dai,
cu thé 1a trong mua vu cta ciy co ich.
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Linh vue ky thuit dwoc dé cip

Sang ché @& cap dén cac hop chit diét co6 méi, phuong phép didu ché ctia chung,
céc ché phim diét c6 ma bao gém cac hop chit méi, va phuong phap dé kiém soat co
dai, cu thé 1a trong mua vu cta cay co ich, hodc dé wre ché su tang trudng thuc vat.
Tinh trang ky thuit ciia sing ché

Cac hop chét pyridazinon diét cé dugc boc 1§ trong tai liéu don sang ché WO
2012/136703. Cac hop chét nay thé hién tao ra su kiém soat c6 dai hiéu qua so voi
nhiéu loai co dai can giai quyét. Sang ché dé cap dén cac hop chit pyridazinon diét c6
m&i ma thé hién cac dic tinh cai thién hon. Cu thé 13, cic hop chit theo sang ché thé
hién hoat tinh chon loc cay trong cai thién. Ttc 13, chung tiép tuc tao ra mirc kiém soat
c6 dai hiéu qua, trong khi dé thé hién giam vé doc tb thuc vat khong mong mudn dbi
v6i cy trong.

Ban chit ky thuit ciia sang ché

Do d6, sang ché d& xuit hop chat ¢ cong thire (I):

hodc muoi ndng dung cua chuing,

trong dé
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R! dugc chon tir nhém bao gdm hydro, halogen, xyano, nitro, C;-Cealkyl-, Cs-
Cexycloalkyl-, C2-Cs-alkenyl-, Cz-Csalkynyl-, Ci-Cghaloalkyl-, Ci-Cealkoxy-, Ci-
Cshaloalkoxy-, Ci-Cesalkoxy-Ci-Csalkyl-, Ci-Csalkyl-S(O)p- va Ci-Ceshaloalkyl-S(O)p-;
A! dugce chon tir nhém bao gdm O, C(O) va (CRERf);

mdi R, RY, R¢, RY, Re va Rf doc 1ap duge chon tir nhém bao gdm hydro va Ci-Caalkyl-
trong d6 R? va R® c6 thé cting nhau tao thanh mach C;-Csalkylen; va

pl1a 0, 1 hodc 2.

M5 ta chi tiét sang ché

C1-Csalkyl- va Ci-Caalkyl- bao gom, vi du, metyl (Me, CHs), etyl (Et, CHs), n-
propyl (n-Pr), isopropyl (i-Pr), n-butyl (n-Bu), isobutyl (i-Bu), sec-butyl va tert-butyl
(t-Bu).

Ca-Cg-alkenyl- bao gdm, vi dy, -CH=CH (vinyl) va -CH,-CH=CH, (allyl).

C2-Csalkynyl- bao gdm, vi du, -C=CH (ethynyl) va -CH,-C=CH (propargyl).

Halogen (hoic halo) bao gdm, vi du, flo, clo, brom hozc iot. Cac thuit ngit nay
cling &p dung tuong tng cho halogen trong ngit canh cta cidc dinh nghia khéc, nhu
haloalkyl.

C1-Cshaloalkyl- bao gbm, vi du, flometyl, diflometyl, triflometyl, clometyl,
diclometyl, triclometyl, 2,2,2-trifloetyl, 2-floetyl, 2-cloetyl, pentafloetyl, 1,1-diflo-
2,2,2-tricloetyl, 2,2,3,3-tetraflopropyl va 2,2,2-tricloetyl, heptaflo-n-propyl va perflo-
n-hexyl.

C1-Csalkoxy- bao gdm, vi du, metoxy, etoxy, propoxy, isopropoxy, n-butoxy,

isobutoxy, sec-butoxy hoic tert-butoxy hoic chit ddng phan pentyloxy hodc hexyloxy,

t6t hon 12 metoxy va etoxy.

Ci-Cshaloalkoxy- bao g@)m, vi du, flometoxy, diflometoxy, triflometoxy, 2,2,2-
trifloetoxy, 1,1,2,2-tetrafloetoxy, 2-floetoxy, 2-cloetoxy, 2,2-difloetoxy hoac 2,2,2-

tricloetoxy, t6t hon 1a diflometoxy, 2-cloetoxy hoic triflometoxy.

C1-Cealkyl-S- (alkylthio) bao gbém, vi du, metylthio, etylthio, propylthio,
isopropylthio, n-butylthio, isobutylthio, sec-butylthio hodc tert-butylthio, t5t hon la
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metylthio hodc etylthio. Ci-Cshaloalkyl-S- (haloalkylthio) dé cip dén cic din xut

dugc halogen hoa cua ching.

C1-Cealkyl-S(O)- (alkylsulfinyl) bao gdm, vi du, metylsulfinyl, etylsulfinyl,
propylsulfinyl, isopropylsulfinyl, n-butylsulfinyl, isobutylsulfinyl, sec-butylsulfinyl
hodc tert-butylsulfinyl, t6t hon 1a metylsulfinyl hogc etylsulfinyl. C;-Cshaloalkyl-
S(0)- (haloalkylsulfinyl) d cip dén cac din xuat duoc halogen hoa clia ching.

C1-Cealkyl-S(O)2- (alkylsulfonyl) bao goém, vi du, metylsulfonyl, etylsulfonyl,
propylsulfonyl, isopropylsulfonyl, n-butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl
hodc tert-butylsulfonyl, t6t hon 1a metylsulfonyl hodc etylsulfonyl. C;-Cshaloalkyl-
S(O),- (haloalkylsulfonyl) d& cip dén cac dan xuat dugc halogen hoéa ctia chiing.

C1-Csalkoxy-Ci-Csalkyl- bao gdm, vi du, metoxymetyl, metoxyetyl, etoxymetyl,
etoxyetyl, n-propoxymetyl, n-propoxyetyl, isopropoxymetyl hodc isopropoxyetyl.

C3-Cexycloalkyl- bao gdm, vi du, xyclopropyl (c-propyl (c-Pr)), xyclobutyl (c-
butyl (c-Bu)), xyclopentyl (c-pentyl) va xyclohexyl (c-hexyl).

Theo phuong 4n duge wu tién sang ché d& xut hop chit c6 cong thirc (I), trong
d6 R! 1a C1-Csalkyl- (t5t hon 1a metyl) hodc C3-Cexycloalkyl- (tot hon 1a xyclopropyl).
Theo phwong 4n duge wu tién hon R! 12 metyl hodc xyclopropyl.

Theo phuong 4n duoc utu tién sang ché dé xuit hop chét c6 cong thirc (I) trong
dé A la CR°Rf va R¢ va Rf 1a hydro.

Theo phuong &n dugc uu tién khac séng ché @& xuat hop chét c6 cong thie (I)
trong d6 A! 1a CR°Rf va R? R®, R, RY, R¢ va R 1a hydro.

Theo phuong 4n duge uu tién khac séng ché @ xuat hop chét c¢6 cong thic (I)
trong d6 A! 1a CR°Rf; R?, R®, R¢, RY, va R® 1a hydro va Rf 1a metyl.

Theo phuong an dugc wu tién khac sang ché dé xuat hop chét c6 cong thic (I)
trong d6 A! 1a CR°Rf; R, R®, R¢, R91a hydro va R® va Rf 1a metyl.

Theo phwong an dugc uu tién khéac sang ché dé xuit hop chét c6 cong thuc (I)
trong d6 A! 1a CR°Rf; R®, R¢, R® va R 1a hydro, va R? va R® cling nhau tao thanh mach
etylen (-CH2-CHa-).
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Theo phuong 4n dugc uu tién khac sang ché @ xuit hop chét c6 cong thie (I)
trong d6 A! 1a C=0 va R?, R, R® va RY 12 metyl.

Theo phuong an dugce uu tién khéc sang ché @& xuét hop chét c6 cong thic (I)
trong d6 A' 1a O va R? RP, R® va RY1a metyl.

Céc hop chit c¢6 cong thire (I) ¢6 thé chira cac tAm khong dbi ximg va cé thé c6
mat 1a chit ddng phan ddi hinh don, cip céc chit ddng phan & ty 1¢ bt ky hodc, khi
nhidu hon mot tAm khong déi ximg c6 mat, chira cic chit ddong phéan phi dbi hinh & tat
ca cac ty 16 co thé. Thong thuong mdt trong cic chit ddng phén ting cudng hoat tinh
sinh hoc so v6i cac kha ndng khac.

Tuong tu, khi c6 alken dugc thé hai 1an hodc dugc thé ba 1an, chung c6 thé c6
mit duéi dang E hodic Z hodc 14 hdn hop cta ca hai & ty 18 bat ky.

Hon nita, cac hop chét c6 cong thic (I) ¢6 thé can bing v6i cac dang hd bién
tuy y. Do d6, trong khi cac hop chit c6 cong thirc (I) duge thé hién & dang keto, chiing

con ¢6 thé tdn tai & dang enol thay thé nhu duoc thé hién trong cong thie (I') dudi day.

O—CHg

T4t ca cac dang hd bién (dang hd bién don hodc hdn hop ctia ching), hén hop

triét quang va cac chit ddng phan don nim trong pham vi ctia séng ché.

Bang C1 — Cac vi du ctia cac hop chét diét cd theo sdng ché.
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"y Al R R° R R4 R! "H NMR (400 MHz, CDCl3)
chat

16,19 (11, s), 7,16-7,09 3H,
m), 6,93 (1H, d), 3,91 (611, s),
3,11 (1H, 1), 2,94 (1H, 1), 2,42
(H, 5), 2,26 - 2,06 (3H, m),
2,04 - 1,98 (1H, m), 1,83 (114,
brm), 1,72 (1H, dt)

1.1 CHa -CHx-CHz- | H H | CHs

16,07 (1H, 5), 7,12 (1H, d),

7,08 (2H, m), 6,90 (1H, d),

3,89 (3H, s), 3,88 (311, s),

12 |CHCHs | H | H | H | H |CH: | 2,76-2,71 (1H, m), 2,53-2,42

(2H, m), 2,40 3H, s), 2,34~

2,29 (1H, m), 2,19-2,12 (1H,
m), 1,08 (3H, d).

16,14 (1H, s), 7,13 (1H, dd),
7,09 (2H, m), 6,92 (1H, d),
1.3 CHz H H H H | CH3 3,90 (3H, s), 3,89 (3H, s),
2,73 3H, ), 2,46 (3H, t), 2,41
(3H, s), 2,04 (2H, quintet).

14 | C(CHs: | H H H H | CHs | 16,14 (1H,s), 7,13 - 7,08 (3H,
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Hop
chét

Al

R* | R®

R® | R¢

Rl

"HNMR (400 MHz, CDCl5)

m), 6,90 (1M, s), 3,89 (311, s),
3,88 (3H, s), 2,60 (211, s),
2,90 3H, s), 2,34 (21, s),

1,10 (6H, s).

1.5

C=0

CHs | CH3

CH; | CH3

CHs

7,22(s,1H),7,13-
7,02(m,2H),6,92(d,J=8,6Hz,1
H),3,91(s,3H),3,89(s,3H),2,43
(s,3H),1,53(s,6H),1,40(br.s.,6
H)

1.6

CHC,Hs

CHs

16,10 (br. s., 1 H) 7,04 - 7,26
(m, 3 H) 6,92 (d, 1 H) 3,90 (s,
3 H) 3,89 (s, 3 H) 2,76 (brs., 1
H) 2,55 (brs, 1 H) 2,33 - 2,50
(m, 4 H) 2,13 (brs, 2 H) 1,34 -
1,51 (m, 2 H) 0,94 (t, 3 H)

1.7

CH>

CHs | CH3

CH; | CH3

CHs

1.8

CHCH3;

cPr

7,14-7,10 (2H, m), 6,98 (1H,
s), 6,89 (11, d), 3,89 (3H, s),
3,87 3H, s), 2,75-2,71 (1H,
m), 2,53-2,39 (2H, m), 2,32-
2,26 (1H, m), 2,18-2,12 (1H,
m), 1,97-1,90 (1H, m), 1,08
(3H, d), 0,99-0,95 (2H, m),
0,93-0,87 (2H, m).

1.9

CH:2

-CH2-CH>-

cPr

16,18 (1H, s), 7,14-7,10 (2H,
m), 6,96 (1H, s), 6,89 (1H, d),
3,89 3H, s), 3,88 (311, ),
3,08 (1M, t), 2,91 (1H, 1),
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chat

Al

Ra

RC

Rb

Rd

Rl

'"HNMR (400 MHz, CDCl;)

2,23-1,89 (5H, m), 1,86-1,77
(1H, m), 1,69 (1H, dt), 1,01-
0,94 (2H, m), 0,92-0,87 (2H,

m).

1.10

C(CH3)2

cPr

16,15 (1H, s), 7,16-7,10 (2H,
m), 7,00 (1H, s), 6,88 (1H, d),
3,89 3H, s), 3,87 (3L, s),
2,59 (2H, s), 2,33 (2H, s),
1,97-1,90 (1H, m), 1,09 (6H,
s), 1,01-0,95 (2H, m), 0,93-
0,89 (2H, m).

C=0

CHs

CH3

CH3

CHs

cPr

7,13(s,1H),7,12-
7,06(m,2H),6,91
(d,J=8,6Hz, 111),
3,91(s,3H)3,88(s,3H),2,00-
1,92(m, 1H),1,52(br.s.,6H),
1,40(br.s.,6H), 1,05-
0,98(m,2H),0,98-0,91(m,2H)

1.12

CH:2

cPr

16,16 (1H, s), 7,14-7,10 (2H,
m), 6,98 (1H, s), 6,89 (11, d),
3,89 (3H, s), 3,87 (3H., s),
2,71 (2H, 1), 2,44 2H, 1),
2,06-2,00 (2H, m), 1,97-1,91
(1H, m), 1,01-0,95 (2H, m),
0,93-0,90 (2H, m).

1.13

CHs3

CH3

CH3

CHs

CH3

7,15(s,1H),7,10(m,2H),6,90(d
2H),3,90(s,3H),3,88(s,3H).2,
41(s,3H),1,58(s,6H),1,42(s,6H
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Hop

s Al R? R® R* | R¢ | R! "H NMR (400 MHz, CDCl5)
chat

)

7,27(s,1H),7,11(d,2H),6,90(d,

2H),3,92(s,3H),3,87(s,3H),1,9

5(m,1H),1,58(s,6H),1,41(s,6H
),1,01(m,2),0,94(m,2H)

1.14 O CH; | CH3 | CHs | CH3 | cPr

Sang ché con dé xuat mudi néng dung cia cac hop chét c6 cong thie (I). Cac
mudi ma cac hop chit c6 cong thirc (I) ¢6 thé tao thanh v6i amin, bao gdm amin béc
nhét, bic hai va bac ba (vi du amoniac, dimetylamin va trietylamin), bazo kim loai
kiém va kim loai kiém thd, kim loai chuyén tiép hoic bazo amoni bac bén 14 duoc wu
tién. Cac mudi nhdm, canxi, cd ban, ddng (ddng (I), dong (II)), st (sit (II), sat (TI1)),
magié, kali, natri hodc k€m ctia cac hop chét c6 cong thirc (I) duoc ddc biét wu tién;

déng, kali va natri duoc dic biét uwu tién.

Céc hop chét co cong thire (I) theo sang ché c6 thé duge sir dung lam chét diét
6 boi chinh ching, nhung chiing thudng duge phdi ché thanh ché pham diét co st
dung chét déng phéi ché, nhu chét mang, dung moi, chét hoat dong bé mit (SAA) va
ta duoc. Do d6, sang ché con dé xuit ché phdm diét co chira hop chét diét co theo mot
diém bt ky trong sb cac diém néu trén va chit dong phdi ché nong dung. Ché pham c6
thé & dang chit ¢o dic ma duogc pha lodng trude khi sir dung, mic du ché phém san
sang dé su dung cling c6 thé duoc tao ra. Dich pha lodng cudi cung thuong dugc tao ra
v&i nudc, nhung ¢ thé duoc tao ra thay cho, hodc thém vao véi, nudc, voi, vi du, phan
bén 1éng, vi chét dinh dudng, sinh vit, dau hoic dung moi.

Céc ché phim diét c6 thuong chia tir 0,1 dén 99% theo khdi lugng, dic biét 1a
tir 0,1 dén 95% theo khdi lvong, cic hop chat c6 cong thic I va tir 1 dén 99,9% theo
khéi luong ctia chit ddng phdi ché ma tt hon 1a chira tir 0 dén 25% theo khéi luong
ctia chit hoat dong bé mit.

Céc ché phim co thé dugc chon tir nhiéu dang ché pham. Ching bao gbm chit
¢6 nhii tuong (EC), chit ¢d huyén phu (SC), huyén phu-nhii tuong (SE), huyén phu

-0
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bao nang (CS), hat phan tan trong nudc (WG), hat co thé nhii twong héa (EG), nhii
turong, nudc trong dau (EO), nhil twong, dau trong nuéc (EW), vi nhii twong (ME),
dich phén tan trong du (OD), chét chay duoc c6 thé tron 13n trong dau (OF), dich long
c6 thé tron 14n trong diu (OL), chit ¢6 hoa tan (SL), huyén phu c6 thé tich cuc thép
(SU), dich 1éng c6 thé tich cuc thdp (UL), chit c¢6 ky thuat (TK), chdt c¢6 phan tan
duoc (DC), bot hoa tan (SP), bot hit 4m (WP), ZC (két hop ctia SC va CS) va hat hoa
tan (SG). Dang ché phém dugc chon trong vi du bét ky tuy thudc vao muc dich cu thé
dugc du tinh va cac dic tinh vat ly, hda hoc va sinh hoc cua hop chét c6 cong thac (1)
va thanh phin b sung bt ky.

C6 thé didu ché bot hoa tan dugc (SP) bang cach tron hop chat cé cong thire (I)
véi mdt hodc nhidu mubi vd co hoa tan trong nudc (nhu natri bicacbonat, natri
cacbonat hodc magie sulphat) hodc mot hoac nhiéu chit rin hiru co hoa tan trong nudc
(nhu polysacarit) va, tiy y, mot hodc nhidu chit thAm w6t, mot hodc nhidu chit lam
phan tan hozc hdn hop clia céc chét nay dé cai thién d6 phan tdn/dd hoa tan trong nudc.
Sau d6 nghién hdn hop thanh bot min. Céc ché phém tuong tu cling c6 thé duoc tao
hat dé tao thanh hat tan trong nuéc (SG).

Bot hiit &m (WP) c6 thé dwogc didu ché bing cach tron hop chit c6 cong thie (T)
v6i mot hodc nhidu chét pha loang hodc chét mang ran, mot hodc nhiéu chit lam 4m va,
t6t hon 13, mot hodc nhiéu chit phan tan va, mot cach tuy y, mot hodc nhiéu chit tao
huyén phti d 1am thuan tién cho viéc phan tan trong dich léng. Sau d6 nghién hdn hop
thanh bt min. Cac ché phﬁm trong tu cling co thé duoc tao hat dé tao thanh hat phan
tan trong nudc (WG).

C6 thé tao ra hat (GR) bang cach nghién thanh hat hdn hop cta hop chat c6
cong thire (I) va mot hodc nhiéu chit pha lodng hoic chét mang rin dang bot, hoic tir
hat tréng da duoc tao hinh sin béng cach hép thu hop chét c6 cong thire (I) (hodc dung
dich chira nd, trong tac nhan thich hop) trong vat liéu dang hat Xép (nhu d4 bot, dat sét
atapungit, dat trfly mau, dét tao cat, dat diatomit hodc 15i ngd di duogc nghién) hoéc
bing cach hép thu hop chit c6 cong thie (I) (hodc dung dich chira nd, trong tac nhin
thich hgp) 1én trén vat li€u 161 cing (nhu cat, silicat, cacbonat khodng, sulphat hoac
phosphat) va lam kho néu cin. Cac chét thudong duge st dung dé hd trg su hap thu
hodc su hip phu bao gdm dung moi (ching han nhu dung méi dau mo béo va thom,
ruou, ete, keton va este) va chit dinh (ching han nhu polyvinyl axetat, rugu polyvinyl,

-10-
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dextrin, dudng va dau thuc vat). Mot hodc nhiéu chét phu gia khéc cling c6 thé dugc

bao gbém trong hat (vi du chit nhil twong héa, cht 1am 4m hodc chat phan tan).

Chét ¢6 phan tan (DC) c6 thé dugc didu ché bing cich hoa tan hop chit c6 cong
thire (I) trong nuée hodc dung mdi hitu co, chéng han nhu keton, rugu hoic glycol ete.
Cac dung dich nay cé thé chira cht hoat dong bé mat (vi du dé cai thién su pha loang

bing nudc hodc ngin chin su két tinh trong binh phun).

Chat ¢ c6 thé tao nhil twong (EC) hoic nhii trong dau-trong-nuée (EW) co thé
duoc didu ché bing cach hoa tan hgp chit c6 cong thire (I) trong dung méi hiru co (tly
v chira mot hodc nhiéu chit 1am 4m, mot hoic nhidu chat nhii twong héa hodc hdn hop
cta céc chit nay). Dung mdi hitu co thich hop dé st dung trong EC bao gdm
hydrocarbon thom (nhu alkylbenzen hodc alkylnaphtalen, vi du nhu SOLVESSO 100,
SOLVESSO 150 va SOLVESSO 200; SOLVESSO la nhéan hi€u di dang ky), keton
(nhu xyclohexanon hodc metylxyclohexanon) va rugu (nhu rugu benzyl, rugu furfuryl
hodc butanol) va dimetyl amit cta cac axit béo (nhu Cs-Cio axit béo dimetylamit). San
phdm EC c6 thé nhii trong héa ddng thoi khi bé sung vao nudc, dé tao ra nhii tuong
6 do 6n dinh du dé cho phép dung bing cach phun qua thiét bi ph hop.

Viée didu ché EW bao gdm viéc thu duge hop chét c6 cong thirc (I) dudi dang
chit 16ng (néu khong phai 1a chit 16ng & nhiét do phong, n6 c6 thé dugc 1am tan chay
& nhiét dd thich hgp, thuong 1a duéi 70°C) hodc trong dung dich (béng cach hoa tan né
trong dung moi thich hop) va sau d6 nhii héa chit 16ng hoic dung dich thu duoc trong
nudce chita mot hodc nhiéu SAA, dudi luc cit cao, dé tao ra nhil tvong. Dung moi thich
hop d& sir dung trong EW bao gém dau thuc vat, dung moi thom (nhu alkylbenzen
hodc alkylnaphtalen) va cac dung mdi hiru co thich hop khac ma cé do hoa tan trong

nude thép.

Vi nhil trong (ME) ¢6 thé dugc diéu ché bang cach tron nude v6i hdn hop pha
tron cua mot hodc nhiéu dung méi véi mot hodc nhiéu SAAs, dé tao ra mot cach tu
phat ché pham long ddng huéng n dinh nhiét dong. Hop chét c6 cong thire (I) ban dau
c6 mit trong nuéc hoic hdn hop pha tron dung moi/SAA. Dung mdi thich hop dé sir
dung trong ME bao gdém cac dung moi dugc mo ta trude diy trong ban md ta nay dé
st dung trong EC hoic trong EW. ME c6 thé 1a hé dau-trong-nude hodc nude-trong-

diu (hé nao c6 mit c6 thé duoc x4c dinh bing cic phép do sudt dan) va c6 thé thich
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hop dé tron chét diét loai gay hai tan trong nuéc va tan trong dau trong cing ché pham.
ME thich hop d& pha lodng vio nuéc, van & dang vi nhil twong hodc tao thanh nhil

trong dau-trong-nudc théng thurdng.

Chét ¢6 huyén phu (SC) ¢6 thé bao gdm huyén phii trong nuéc hogc khong
trong nudc clia cac hat rin khong tan duge phan chia min cua hop chit c6 cong thirc
(D). SC ¢6 thé duge didu ché bang cach nghién bi hodc hat hop chit rin c6 cong thire (I)
trong méi truong thich hop, tuy y véi mot hodc nhiéu chit phan tan, d& sin xuét ra
huyén phi hat min ctia hop chat. Mot hogc nhiéu chat lam 4m c6 thé duoc bao gém
trong ché phim va chét tao huyén phu c6 thé duoc bao gdm dé 1am giam tdc do ma tai
d6 hat én dinh. Theo cach khac, hop chét ¢6 cong thirc (I) ¢6 thé dwoc nghién kho va
dugc bd sung vao nude, chira cac chit duge mo ta & trén, d& san xuét ra san pham cudi

cung mong muon.

Ché phim sol khi ¢6 chira hop chét c6 cong thire (T) va chit dy thich hop (vi
du n-butan). Hop chét c6 cong thirc (I) ciing ¢6 thé dugc hoa tan hodc duge phén tén
trong moi treong thich hgp (vi du nude hodc chét long co thé ﬁén 14n véi nudc, chéng
han nhu n-propanol) dé tao ra ché pham d sir dung trong bom phun véan hanh béng tay,
khong éap luec.

C6 thé didu ché dang vién nang huyén phu (CS) theo cach twong tw véi viee
diéu ché ché phdm EW nhung véi giai doan polyme héa bd sung sao cho thu dugc thé
phéan tan trong nudc cua cac giot diu, trong d6 mdi giot ddu dugc bao nang bdi vé
polyme va chtra hop chit c6 cong thirc (I) va, tlly v, chit mang hoic chat pha loang d6i
v6i hop chat nay. Vo polyme ¢ thé duoc san xuit bang phan ung da tring ngung mit
phan céach hodc bing quy trinh tu giot. Ché pham c6 thé tao ra su giai phong co kiém
soat hop chat ¢ cong thice (I). Hop chét ¢ cong thirc (I) cling c6 thé duoc tao ché
phim trong chét nén polyme c6 thé thoai hoéa sinh hoc d8 tao ra su giai phong c6 kiém

so4t, cham cia hop chat.

Chét ¢6 hoa tan (SL) c6 thé dugc diéu ché bang cach hoa tan thanh phén hoat
tinh trong chat 1ong chira nudc ma tly ¥ bao gbm (c4c) chét hut 4m va/hodc (céac) chét
dém.

Ché phém nay co thé bao gém mot hodc nhidu ta duge dé cai thién dic tinh sinh

hoc ctia ché pham, vi du bang cach cai thién su tham u6t, luu gitt hodc phin bo trén bé
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mit; do chéng chiu mua trén cac bé mit da duogc xu ly; hodc su hép thu hodc dd linh
dong cta hop chit c6 cong thire (I). Céc ta duge nhur vy bao gdm chat hoat dong bé
mat (SAA), ta dugc phun trén co s& dau, vi du mot s dau khoang hodc dau thuc vat tu
nhién nhit dinh (nhu dau d4u trong va dau hat cai), diu thuc vét cai bién nhur dau hat
cai dugc metyl hoa (MRSO), va hdn hop cia cac chat ndy véi chit bd tro ting cudng
sinh hoc khac (c4c thanh phin c6 thé hd trg hodc cai bién tic dong cta hop chit c6
cong thirc (I).

Cac vi du ctia chat dong phdi ché bao gom:

Chét hut 4m, chét phén tin va chit nhii héa c6 thé 1a SAA thudc loai cation,

anion, ludng tinh hodc khong ion.

SAA thich hop thudc loai cation bao gdm hop chit amoni bac bén (vi du

xetyltrimetyl amoni bromua), imidazolin va muoi amin.

SAA anion thich hop bao gém mudi kim loai kiém cua axit béo, mudi cua
monoeste béo cua axit sulphuric (vi du natri lauryl sulphat), mubi ctia cac hop chat
thom d& sulphonat hdéa (vi du natri dodexylbenzensulphonat, canxi
dodexylbenzensulphonat, butylnaphtalen sulphonat va hon hgp cua natri di-isopropyl-
va tri-isopropyl-naphtalen sulphonat), ete sulphat, ruou ete sulphat (vi du natri laureth-
3-sulphat), ete carboxylat (vi du natri laureth-3-carboxylat), phosphat este (san pham
tir phan g gitta mot hodc nhidu rugu béo va axit phosphoric (chiém wru thé 12 mono-
este) hodc phospho pentoxit (chiém wu thé 13 di-este), vi du phan tng gitta rugu lauryl
va axit tetraphosphoric; ngoai ra cic san phdm nay c6 thé duoc etoxyl hoa),
sulphosucxinamat, parafin hodc olefin sulphonat, taurat, lignosulphonat va

phosphat/sulphat cta tristyrylphenol.
SAA thich hop thudc loai ludng tinh bao gém betain, propionat va glyxinat.

SAA thich hop thudc loai khong ion bao gdm san phim ngung tu ctia alkylen
oxit, nhu etylen oxit, propylen oxit, butylen oxit hodc hdn hop ctia chiing, véi rugu
béo (nhu ruou oleyl hoic ruou xetyl); este mot phan c6 ngudn gbc tir axit béo mach
dai hodc hexitol anhydrit; san phdm ngung tu ciia este mot phan nay véi etylen oxit;
polyme khdi (bao gdm etylen oxit va propylen oxit); alkanolamit; este don gian (vi du
polyetylen glycol este cua axit béo); amin oxit (vi du lauryl dimetyl amin oxit);

lexithin va sorbitan va este cua chung, alkyl polyglycosit va tristyrylphenol.
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Céc chit tao huyén phu thich hop bao gdm keo wa nudc (ching han nhu
polysacarit, polyvinylpyrolidon hodc natri carboxymetylxenluloza) va dat sét truong

nd (ching han nhu bentonit hogc attapulgit).

Ché phim theo sang ché c6 thé con bao gdm mdt hoge nhiéu chét diét loai gay
hai bd sung. Vi du, cic hogp chit theo sang ché c6 thé con duoc st dung két hop véi
chét diét co khac hodc chat diéu chinh ting trudng thuc vat. Do d6, theo phuong 4n
duoc uu tién sang ché dé xudt ché phim diét c6 chira (A) hop chit c6 cong thire (I) va
(B) mot hodc nhidu cht diét ¢4 duge chon tir nhém bao gém axetochlor, axiflurofen
(axifluorfen-natri), aclonifen, alachlor, alloxydim, ametryn, amicarbazon,
amidosulfuron, aminoxyclopyrachlor, aminopyralid, amitrol, anilifos, asulam, atrazin,
beflubutamid, benefin, benfluralin, bensulfuron (bao gdm bensulfuron-metyl),
bentazon, bixyclopyron, bifenox, bispyribac-natri, bromaxil, bromoxynil, butachlor,
butroxydim, butafenaxil, cafenstrol, carfentrazon (bao gbm carfentrazon-etyl),
chloransulam, chlorimuron (bao gdm chlorimuron-etyl), clotoluron, chlorsulfuron,
xinosulfuron, xinidon (bao gdm xinidon-etyl), clethodim, clodinafop (bao gbm
clodinafop-propargyl), clomazon, clopyralid, xycloxydim, xyhalofop (bao gdm
xyhalofop-butyl), 2,4-D (bao gdm mudi colin va 2-etylhexyl este cua ching),
daimuron, desmedipham, dixamba (bao gdm mubi nhoém, aminopropyl, bis-
aminopropylmetyl, colin, dichlorprop, diglycolamin, dimetylamin, dimetylamoni, kali
va natri cua chung), diclofop (bao gébm diclofop-metyl), diclosulam, difenzoquat,
diflufenican, diflufenzopyr, dimethachlor, dimethenamid-P, diquat dibromua, diuron,
EPTC, esprocarb, ethametsulfuron, ethofumesat, fenoxaprop (bao gdém fenoxaprop-P-
etyl), fenquinotrion, flazasulfuron, florasulam, fluazifop (bao gbm fluazifop-P-butyl),
flucarbazon (bao gém flucarbazon-natri), flufenaxet, flumetralin, flumetsulam,
fluormeturon, floglycofen, flumioxazin, flupyrsulfuron (bao gébm flupyrsulfuron-
metyl-natri), fluroxypyr (bao gbm fluroxypyr-meptyl), flurtamon, fluthiaxet (bao gbm
fluthiaxet-metyl), fomesafen, foramsulfuron, glufosinat (bao gdm mubi amoni cta
chung), glyphosat (bao gém mudi diamoni, isopropylamoni va kali cua ching),
halauxifen (bao gém halauxifen-metyl), halosulfuron (bao gbém halosulfuron-metyl),
haloxyfop (bao gém haloxyfop-metyl), hexazinon, imazamethabenz, imazamox,
imazapic, imazapyr, imazaquin, imazethapyr, indaziflam, iodosulfuron (bao gdm

iodosulfuron-metyl-natri), iofensulfuron (bao gém iofensulfuron-natri), ioxynil,
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ipfencarbazon, isoproturon, isoxaben, isoxaflutol, lactofen, linuron, MCPA,
mecoprop-P, mefenaxet, mesosulfuron (bao gdbm mesosulfuron-metyl), mesotrion,
metamitron, metazachlor, metobromuron, metolachlor, metoxuron, metribuzin,
metsulfuron, molinat, napropamit, nicosulfuron, norflurazon, orthosulfamuron,
oxadiargyl, oxadiazon, oxasulfuron, oxaziclomefon, oxyfluorfen, paraquat diclorua,
pendimethalin, penoxsulam, pethoxamid, phenmedipham, picloram, picolinafen,
pinoxaden, pretilachlor, primisulfuron-metyl, prodiamin, prometryn, propachlor,
propanil, propaquizafop, propham, propoxycarbazon, propyzamit, prosulfocarb,
prosulfuron, pyraflufen (bao gébm pyraflufen-etyl), pyrasulfotol, pyrazolynat,
pyrazosulfuron (bao gdbm pyrazosulfuron-etyl), pyribenzoxim, pyridat, pyriftalid,
pyrithiobac-natri, pyroxasulfon, pyroxsulam, quinclorac, quizalofop (bao gbém
quizalofop-P-etyl), rimsulfuron, saflufenaxil, setoxydim, simetryn, S-metolachlor,
sulcotrion, sulfentrazon, sulfometuron (bao gdm sulfometuron-metyl), sulfosulfuron,
tebuthiuron, tefuryltrion, tembotrion, tepraloxydim, terbuthylazin, terbutryn,
thiencarbazon, thifensulfuron, tiafenaxil, tolpyralat, topramezon, tralkoxydim,
triafamon, triallat, triasulfuron, tribenuron (bao gém tribenuron-metyl), triclopyr,
trifloxysulfuron (bao gdm trifloxysulfuron-natri), trifludimoxazin, trifluralin,
tritosulfuron, 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)-5-flopyridin-2-carboxylat
(hop chat B1), 4-hydroxy-1-metoxy-5-metyl-3-[4-(triflomety])-2-pyridyl]imidazolidin-
2-on (hop chét B2), 4-hydroxy-1,5-dimetyl-3-[4-(triflometyl)-2-pyridyl]imidazolidin-
2-on (hop chat B3), 5-etoxy-4-hydroxy-1-metyl-3-[4-(triflometyl)-2-
pyridyl]imidazolidin-2-on (hop chit B4), 4-hydroxy-1-metyl-3-[4-(triflometyl)-2-
pyridyl]imidazolidin-2-on  (hop chit B5), 4-hydroxy-1,5-dimetyl-3-[1-metyl-5-
(triflometyl)pyrazol-3-yl]imidazolidin-2-on  (hop chit  B6),  (4R)1-(5-tert-
butylisoxazol-3-yl)-4-etoxy-5-hydroxy-3-metyl-imidazolidin-2-on (hop chit B7), hop

chét ¢ cong thic BS,

B8

trong do,
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R! 1a H, C;-Cealkyl, C;-Cs haloalkyl hodc Cs-Cs xycloalkyl;
R® 13 H, Ci-Cealkyl, hodc Ci-Csalkoxy;

Q! 1a hé vong duge thé tiy y, duge chon tir nhém bao gdém phenyl, thienyl,
pyridinyl,  benzodioxolyl, naphthyl, naphthalenyl, benzofuranyl, furanyl,
benzothiophenyl, va pyrazolyl, trong d6 khi hé vong duoc thé nay duoc thé boi tir 1
dén 3 R%;

Q? 1a hé vong dugc thé tuy y, dugc chon tir nhém bao gdm phenyl, pyridinyl,
benzodioxolyl, pyridinon, thiadazolyl, thiazolyl, va oxazolyl, trong d6 khi h¢ vong
duoc thé nay duogc thé boi tir 1 dén 3 R3;

mdi R* ddc lap la halogen, Ci-Cealkyl, Ci-Cehaloalkyl, Ci-Csalkoxy, Ci-
Cehaloalkoxy, Cs-Csxycloalkyl, xyano, Ci-Csalkylthio, Ci-Cealkylsulphinyl, Ci-
Cealkylsulphonyl, SFs, NHRS, phenyl tiy y dugc thé boi 1-3 R7, hodc pyrazolyl tuy y
dugc thé boai 1-3 R7;

mdi R5 doc 1ap 1a halogen, Ci-Cealkyl, Ci-Cehaloalkyl, Ci-Csalkoxy, Ci-
Cehaloalkoxy, xyano, nitro, Ci-Cealkylthio, Ci-Cealkylsulphinyl, hodc Ci-
Csalkylsulphonyl;

mdi R7 doc 1ap 1a Ci-Cealkyl, halogen, hodc Ci-Cshaloalkyl; va

R?® 14 Ci-Csalkoxycarbonyl;

va hop chit c¢6 cong thirc B,

G

(0]
O
N

|
H
(0]

B9
trong do,
R!"1a H, Ci-Cealkyl, C1-Cs haloalkyl hodc Cs-Cs xycloalkyl;
nlasd nguyén b%mg 0, 1, 2, hoac 3;

p 1a s6 nguyén bang 0.1, 2, hodc 3;
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mdi R? doc 1ap 1a halogen, Ci-Cshaloalkyl, hodc Ci-Cshaloalkoxy; va
mdi R? ddc 14p 1a halogen, Ci-Cshaloalkyl, C1-Cs haloalkoxy.

Con t6t hon 13, (B) 1a mot hodc nhiéu chit diét co duoc chon tir nhém bao gdm
axetochlor, alachlor, ametryn, amicarbazon, atrazin, bixyclopyron, bromoxynil,
butachlor, clotoluron, clodinafop-propargyl, clopyralid, 2,4-D (bao gdm mudi colin va
2-etylhexyl este ctia chung), dixamba (bao gdbm mubi nhém, aminopropyl, bis-
aminopropylmetyl, colin, diglycolamin, dimetylamin, dimetylamoni, kali va natri cia
chung), diflufenican, dimethachlor, dimethenamid-P, diuron, fenoxaprop-P-etyl,
fenquinotrion, florasulam, fluazifop-P-butyl, fluroxypyr-meptyl, flucarbazon-natri,
flufenaxet, foramsulfuron, glufosinat (bao gém mudi amoni cta ching), fomesafen,
glyphosat (bao gém mudi diamoni, isopropylamoni va kali cta ching), halauxifen-
metyl, iodosulfuron-metyl-natri, isoxaflutol, isoproturon, linuron, MCPA, mecoprop-P,
mesosulfuron-metyl, mesotrion, metazachlor, S-metolachlor, metribuzin, metsulfuron,
nicosulfuron, pendimethalin, pethoxamid, pinoxaden, prometryn, prosulfocarb,
prosulfuron, pyrasulfatol, pyridat, pyroxasulfon, pyroxsulam, rimsulfuron, simazin,
sulcotrion, sulfentrazon, tembotrion, terbuthylazin, terbutryn, thiencarbazon, tolpyralat,

topramezon, triasulfuron va trifludimoxazin.

Con tbt hon nita 13, (B) 12 mét hodc nhiu chit diét c6 duoc chon tir nhém bao
gébm atrazin, bixyclopyron, bromoxynil, clodinafop-propargyl, diflufenican,
fenoxaprop-P-etyl, florasulam, flufenaxet, fluroxypyr-meptyl, glufosinat (bao gbm
mudi amoni cta ching), glyphosat (bao gdm mudi diamoni, isopropylamoni va kali
cta ching), halauxifen-metyl, iodosulfuron-metyl-natri, MCPA, mesosulfuron-metyl,
mesotrion, metribuzin, metsulfuron, nicosulfuron, S-metolachlor, pinoxaden,

prosulfocarb, pyroxsulam va terbuthylazin.

Theo mdt phuong an, trong d6 thanh phin B 13 hop chit c6 cong thic BS, duoc
wu tién 1a R 1a H, C1-Cs alkyl hodc Ci-Cshaloalkyl, con t6t hon 1a metyl, etyl hogc
CHF>,, va con tdt hon nita 14, H hodc metyl.

Tt hon 1a R® 1a H. Tét hon 1a Q! 1a vong phenyl hodc vong pyridinyl, mdi
trong sb do tuy ¥ duoc thé bai tir 1 dén 3 R*. Tt hon 1a Q' 1a vong phenyl duge thé
béi tir 1 dén 2 R*. Tt hon 1a Q? 1a vong phenyl, tiy y duge thé bai tir 1 dén 3 R3. Con
t6t hon 1a Q' 1a phenyl duoc thé boi 1-3 R3. Tt hon 1a mdi R* dc 1ap 1a halogen, Ci-

-17-



35679

Cs alkyl, Ci-C3 haloalkyl, Ci-Csalkoxy, hodc Ci-Cshaloalkoxy; con tdt hon 1a clo, flo,
bromo, Ci-Czhaloalkyl, Ci-Czhaloalkoxy, hodc Ci-Cralkoxy. T6t hon 12 mdi RS doc
14p 1a halogen, Ci-C4 alkyl, C1-Cs haloalkyl, Ci-Csalkoxy, hodc Ci-Cshaloalkoxy; con
tdt hon 12 clo, flo, bromo, Ci-Cohaloalkyl, Ci1-Czhaloalkoxy, hodc Ci-Caalkoxy; con tbt
hon ntta la flo.

Cac hop chét c6 cong thire B8 duoc dic biét wu tién d¢ dung 1am thanh phan B
trong ché phim theo sang ché dugc thé hién 14 cac hop chit B801 dén B815 dudi day
trong bang B3.
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Béang B8. Hop chit c6 cong thirc (B8) dé dung trong ché phdm dwoc mo ta &

day.
Hop chét Tén Chu tric
F F
N-(2-flophenyl)-2-0x0-4-[3- 0 Q
B801 | (triflometyl)phenyl]pyrolidin-3- F N F
carboxamit =0
H
, F F F
N-(2,3-diflophenyl)-2-o0x0-4-[3- 0
B802 | (triflometyl)phenyl]pyrolidin-3- F N F
carboxamit =0
H
F
2-0x0-4-[3-(triflometyl)phenyl]-N- F F Q’F
0)
B803 | (2,3,4-triflophenyl)pyrolidin-3- F N F
H
carboxamit
N 0]
H
F F
N-(2-flophenyl)-1-metyl-2-ox0-4-[3- o)
B804 | (triflometyl)phenyl]pyrolidin-3- F ” F
carboxamit N0
|
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Hop chit Tén Chu tric
F
N-(2-flophenyl)-2-0x0-4-[4- Q
)
B805 | (triflometyl)phenyl]pyrolidin-3- N F
H
carboxamit
N 0]
H
F
N-(2-flophenyl)-1-metyl-2-ox0-4-[4- o Q
B806 | (triflometyl)phenyl]pyrolidin-3- H F
carboxamit
N 0]
I
N-(2,3-diflophenyl)-2-ox0-4-[4- Q F
)
B807 | (triflometyl)phenyl]pyrolidin-3- N F
H
carboxamit
N 0]
H
N-(2,3-diflophenyl)-1-metyl-2-0x0-4- ) QF
B808 | [4-(triflometyl)phenyl]pyrolidin-3- ” F
carboxamit
N 0O
|
F
2-0x0-4-[4-(triflometyl)phenyl]-N- Q F
)
B809 | (2,3.4-triflophenyl)pyrolidin-3- N F
H
carboxamit
N 0]
H
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Hop chat Tén Céu trac
F
O
N-(2-flophenyl)-4-(4-flophenyl)-1- N; ;F
B810 _ H
metyl-2-oxo-pyrolidin-3-carboxamit
N (0]
I
F
F
N-(2,3-diflophenyl)-4-(3,4- . o Q
B811 | diflophenyl)-2-oxo-pyrolidin-3- m F
carboxamit =0
H
F
. F o) :
4-(3,4-diflophenyl)-N-(2-flophenyl)-2-
B81D phenyl) | phenyl) N
oxo-pyrolidin-3-carboxamit
N O
H
F
F
N-(2,4-diflophenyl)-4-(3,5-
F )
B813 | diflophenyl)-2-oxo-pyrolidin-3- N F
H
carboxamit
N 0]
H
. F
N-(2,3-diflophenyl)-4-(3- ) Q
B814 | isopropylphenyl)-2-oxo-pyrolidin-3- m F
carboxamit
H 0O
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Hop chét Tén

N-(2,3-diflophenyl)-2-ox0-4-[6-
B815 | (triflometyl)-3-pyridyl]pyrolidin-3-

carboxamit

Céc hop chét c6 cong thirc B8 nhur duge mé ta & day c6 thé duge didu ché nhu
dugc mo ta trong céc tai liéu don sang ché W02015/084796 va WO 2016/094117.

Theo phuong 4n khéc trong d6 thanh phan B 1a hop chét c6 cong thirc B9 dugc
wu tién 1a p 1a 1, 2, hodc 3, con tét hon 14 1 hodc 2. Tét hon 1a n 1a 1, 2 hogc 3, con tét
hon 12 1 hodc 2. Tt hon 1a R! 1a H hoic Ci-Csalkyl, con tét hon 1 H hoic metyl. Theo

mot bd cac phuong an R 1a H.

Tbt hon 12 mdi R? doc 13p 1a clo, flo, Ci-Cshaloalkyl, hodc C;-Cshaloalkoxy,
con tét hon 1a clo, flo, Ci-floalkyl (tirc 1a flometyl, diflometyl, triflometyl) Ci-
floalkoxy (tirc 1a triflometoxy, diflometoxy, flometoxy). Tét hon 1a mdi R® doc lap la
clo, flo, Ci-Cshaloalkyl, hodc Ci1-Cshaloalkoxy, con t5t hon 14 clo, flo, Ci-floalkyl (tirc
1a flometyl, diflometyl, triflometyl) Ci-floalkoxy (tirc 1a triflometoxy, diflometoxy,
flometoxy). Céc hop chét c6 cong thirc B9 duogc dic biét uu tién dé dung lam thanh
phin B trong ché phidm theo sang ché dugc thé hién duéi dy trong bang B9.

Bang B9. Hop chit c¢6 cong thirc B9 dé dung trong ché pham dugc md ta & day
(trir khi ¢6 quy dinh khéc, tit ca cac hop chat 1a & dang triét quang).

Hop chét Tén Chu tric
4-(3,4-diflophenyl)-2-0xo-N- i
F
[2-
B901 (triflometyl)phenyl]piperidin %
-3-carboxamit N .
H

N 0] F F

H
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Hop chét Tén Chu tric
N-(2,3-diflophenyl)-2-ox0-4- £ r
[3- F
B902 (triflometyl)phenyl]piperidin O
-3-carboxamit N F
H F
N 0]
H
2-0x0-N-[2- e b
(triflometyl)phenyl]-4-[3- F
B903 (triflometyl)phenyl]piperidin O
-3-carboxamit N .
NS0 T ESE
H
Fo_F
N-(2-clophenyl)-2-ox0-4-[4- F

(triflometyl)phenyl]piperidin

(0]
B904 -3-carboxamit /©

Cl

I—-=

Iz

N-(2-flophenyl)-2-0x0-4-[4-
(triflometyl)phenyl]piperidin

B90S -3-carboxamit 9 /©

Ir—-=
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Hop chét Tén Chu tric
F
(3R,4S)-N-(2,3-diflophenyl)-
2-0x0-4-[3-
B906 (triflometyl)phenyl]piperidin
-3-carboxamit
F
F
(3R,4S)-N-(2,3-diflophenyl)- FF
2-0x0-4-[4-
B907 (triflometyl)phenyl]piperidin - O|
-3-carboxamit (r\’}l E
H F
N 0]
H
(3R,4S)-N-(3-clo-2-flo- e b
phenyl)-2-0x0-4-[3- Fj\@
B90S (triflometyl)phenyl]piperidin : Ci
-3-carboxamit (r\ N o]
H F
N o
H
F
F
(3R,4S)-2-0x0-4-[3- F>|\©
triflometyl)phenyl]-N-
909 ( tyl)phenyl] 0

(2,3,4-triflophenyl)

piperidin-3-carboxamit
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Hop chét Tén Céu tric
Cl
4-(3-clophenyl)-N-(2,3- o
B910 diflophenyl)-2-oxo0- /Q\
N F

piperidin-3-carboxamit bR

N o}

H

F o}

N-(2-flophenyl)-2-0x0-4-[3-
(triflometoxy)phenyl]piperidi

(0]
BOI n-3-carboxamit N/©
hooF
N 0]
H
2-0x0-4-[3- F\|<o
(triflometoxy)phenyl]-N-[2- F F o
B912 (triflometyl)phenyl]piperidin
N
-3-carboxamit Y
N (0] F F
H F
F 0}
N-(2,3-diflophenyl)-2-ox0-4- \ﬁ F
F
[3- 0
B913
(triflometoxy)phenyl]piperidi N F
n-3-carboxamit H o) HF
Cl
(3R,4S)-4-(3-clophenyl)-N- \@
(2,3-diflophenyl)-2-oxo0- 0
B914

piperidin-3-carboxamit
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Hop chit

Tén

Cau trac

B915

4-[3-(diflometyl)phenyl]-2-
0x0-N-(2,3,4-
triflophenyl)piperidin-3-

carboxamit

s

B916

4-|3-(diflometyl)phenyl]-N-
(2-flophenyl)-2-oxo-

piperidin-3-carboxamit

B917

4-[3-(diflometyl)phenyl]-N-
(2,3-diflophenyl)-2-oxo0-

piperidin-3-carboxamit

s
Ew@

(3R,4S)-N-(2,3-diflophenyl)-
4-(4-flophenyl)-1-metyl-2-

Bo18 oxo-piperidin-3-carboxamit (r\ Q\
(3R,4S)-4-(4-flophenyl)-2-
0x0-N-[2- @
B919 (triflometyl)phenyl]piperidin Er\ /?

-3-carboxamit
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Céc hop chit ¢6 cong thirc B9 nhu duge md ta & day c6 thé dugc diéu ché nhu
dugc mo ta trong tai liéu don sang ché W02016/003997.

Theo mdt phuong 4n, lién quan dén ché phim duogc d& cap & trén, thanh phan
(A) 12 hop chét 1.1. Theo phuong 4n khéc, lién quan dén ché phim duoc d& cap & trén,
thanh phdn (A) 12 hop chit 1.2. Theo phuong 4n khéc, lién quan dén ché pham dugc d&
cip & trén, thanh phan (A) 1a hop chéit 1.3. Theo phuong én khac, lién quan dén ché
phim duoc d& cap & trén, thanh phin (A) 12 hop chat 1.4. Theo phuong 4n khac, lién
quan dén ché phim dugc d& cap & trén, thanh phin (A) 1a hop chét 1.5. Theo phuong
an khac, lién quan dén ché pham duoc dé cap & trén, thanh phin (A) 14 hop chét 1.6.
Theo phuong 4n khéc, lién quan dén ché phdm duoc dé cap & trén, thanh phan (A) la
hop chét 1.7. Theo phuong 4n khéc, lién quan dén ché phdm dwoc d& cap & trén, thanh
phin (A) 1a hop chit 1.8. Theo phuong én khéc, lién quan dén ché pham dugc dé cép &
trén, thanh phan (A) 1a hop chit 1.9. Theo phuong 4n khéc, lién quan dén ché pham
duoc dé cap ¢ trén, thanh phan (A) 1 hop chét 1.10. Theo phuong 4n khéc, lién quan
dén ché phdm dugc dé cap o trén, thanh phin (A) 1a hop chit 1.11. Theo phuong 4n
khac, lién quan dén ché phim dugc dé cép & trén, thanh phan (A) 1a hop chat 1.12.
Theo phuong 4n khéc, lién quan dén ché phim duoc d& cap & trén, thanh phan (A) 1a
hop chét 1.13.Theo phuong 4n khac, lién quan dén ché pham dugc dé cap & trén, thanh
phin (A) 12 hop chit 1.14.

Ché phim vi du khac theo sang ché bao gom:

Hop chét 1.1 + axetochlor, hop chét 1.1 + acifluorfen-natri, hop chat 1.1 +
aclonifen, hop chat 1.1 + alachlor, hop chit 1.1 + alloxydim, hop chit 1.1 + ametryn,
hop chit 1.1 + amicarbazon, hop chit 1.1 + amidosulfuron, hop chat 1.1 +
aminoxyclopyrachlor, hgp chét 1.1 + aminopyralid, hop chét 1.1 + amitrol, hop chat
1.1 +asulam, hop chat 1.1 + atrazin, hop chit 1.1 + beflubutamid, hop chat 1.1 +
benfluralin, hop chat 1.1 + bensulfuron-metyl, hop chit 1.1 + bentazon, hgp chat 1.1 +
bixyclopyron, hop chét 1.1 + bifenox, hop chit 1.1 + bispyribac-natri, hop chat 1.1 +
bromaxil, hop chat 1.1 + bromoxynil, hop chat 1.1 + butachlor, hop chat 1.1 +
butroxydim, hop chit 1.1 + butafenaxil, hop chét 1.1 + cafenstrol, hop chat 1.1 +
carfentrazon-etyl, hop chdt 1.1 + chloransulam, hop chét 1.1 + chlorimuron-etyl, hop
chét 1.1 + clotoluron, hop chit 1.1 + chlorsulfuron, hop chét 1.1 + xinosulfuron, hop
chat 1.1 + xinidon-etyl, hop chét 1.1 + clethodim, hop chét 1.1 + clodinafop-propargyl,
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hop chét 1.1 + clomazon, hop chét 1.1 + clopyralid, hop chit 1.1 + xycloxydim, hop
chit 1.1 + xyhalofop-butyl, hop chit 1.1 + 2,4-D (bao gém mudi colin va 2-etylhexyl
este ctia ching), hop chét 1.1 + daimuron, hop chit 1.1 + desmedipham, hop chit 1.1 +
dixamba (bao gdm mudi nh6ém, aminopropyl, bis-aminopropylmetyl, colin,
diglycolamin, dimetylamin, dimetylamoni, kali va natri ctia ching), hop chat 1.1 +
diclofop-metyl, hop chit 1.1 + diclosulam, hop chit 1.1 + difenzoquat, hop chét 1.1 +
diflufenican, hop chat 1.1 + diflufenzopyr, hop chit 1.1 + dimethachlor, hop chit 1.1 +
dimethenamid-P, hop chit 1.1 + diquat dibromua, hop chét 1.1 + diuron, hop chét 1.1
+ esprocarb, hop chit 1.1 + ethametsulfuron, hop chit 1.1 + ethofumesat, hop chat 1.1
+ fenoxaprop-P-etyl, hop chdt 1.1 + fenquinotrion, hop chat 1.1 + fentrazamit, hop
chit 1.1 + flazasulfuron, hop chét 1.1 + florasulam, hop chét 1.1 + fluazifop-P-butyl,
hop chit 1.1 + flucarbazon-natri, hop chét 1.1 + flufenaxet, hop chat 1.1 + flumetralin,
hop chit 1.1 + flumetsulam, hop chit 1.1 + flumioxazin, hop chit 1.1 +
flupyrsulfuron-metyl-natri, hop chit 1.1 + fluroxypyr-meptyl, hop chit 1.1 +
flurtamon, hop chit 1.1 + fluthiaxet-metyl, hop chit 1.1 + fomesafen, hop chat 1.1 +
foramsulfuron, hop chit 1.1 + glufosinat (bao gém mudi amoni ctia ching), hop cht
1.1 + glyphosat (bao gdm mudi diamoni, isopropylamoni va kali ctia chiing), hop chat
1.1 + halauxifen-metyl, hop chit 1.1 + halosulfuron-metyl, hop chit 1.1 + haloxyfop-
metyl, hop chit 1.1 + hexazinon, hop chit 1.1 + imazamethabenz, hop chat 1.1 +
imazamox, hop chit 1.1 + imazapic, hop chat 1.1 + imazapyr, hop chat 1.1 +
imazaquin, hop chét 1.1 + imazethapyr, hop chét 1.1 + indaziflam, hop chat 1.1 +
iodosulfuron-metyl-natri, hop chit 1.1 + iofensulfuron, hop chit 1.1 + iofensulfuron-
natri, hop chat 1.1 + ioxynil, hop chét 1.1 + ipfencarbazon, hop chét 1.1 + isoproturon,
hop chét 1.1 + isoxaben, hop chit 1.1 + isoxaflutol, hgp chét 1.1 + lactofen, hop chat
1.1 + linuron, hop chét 1.1 + MCPA, hop chit 1.1 + mecoprop-P, hop chat 1.1 +
mefenaxet, hop chit 1.1 + mesosulfuron, hop chét 1.1 + mesosulfuron-metyl, hop chat
1.1 + mesotrion, hop chét 1.1 + metamitron, hop chét 1.1 + metazachlor, hop chat 1.1
+ metobromuron, hop chit 1.1 + metolachlor, hop chét 1.1 + metoxuron, hop chat 1.1
+ metribuzin, hop chét 1.1 + metsulfuron, hop chat 1.1 + molinat, hop chat 1.1 +
napropamit, hop chat 1.1 + nicosulfuron, hop chét 1.1 + norflurazon, hop chét 1.1 +
orthosulfamuron, hop chit 1.1 + oxadiargyl, hop chét 1.1 + oxadiazon, hop chat 1.1 +

oxasulfuron, hop chat 1.1 + oxaziclomefon, hop chét 1.1 + oxyfluorfen, hop chéat 1.1 +
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paraquat diclorua, hop chét 1.1 + pendimethalin, hop chit 1.1 + penoxsulam, hgp chat
1.1 + pethoxamid, hop chét 1.1 + phenmedipham, hop chét 1.1 + picloram, hop chét
1.1 + picolinafen, hop chét 1.1 + pinoxaden, hop cht 1.1 + pretilachlor, hop chét 1.1 +
primisulfuron-metyl, hop chat 1.1 + prodiamin, hop chit 1.1 + prometryn, hop chét 1.1
+ propachlor, hop chat 1.1 + propanil, hop chit 1.1 + propaquizafop, hop chét 1.1 +
propham, hop chit 1.1 + propoxycarbazon, hop chit 1.1 + propyzamit, hop chat 1.1 +
prosulfocarb, hop chat 1.1 + prosulfuron, hop chét 1.1 + pyrasulfotol, hgp chét 1.1 +
pyrazolynat, hop chét 1.1 + pyrazosulfuron-etyl, hop chit 1.1 + pyribenzoxim, hop
chit 1.1 + pyridat, hop chét 1.1 + pyriftalid, hop chat 1.1 + pyrithiobac-natri, hop chat
1.1 + pyroxasulfon, hop chat 1.1 + pyroxsulam, hop chét 1.1 + quinclorac, hop chét
1.1 + quizalofop-P-etyl, hop chét 1.1 + rimsulfuron, hop chit 1.1 + saflufenaxil, hop
chét 1.1 + setoxydim, hop chét 1.1 + S-metolachlor, hop chat 1.1 + sulcotrion, hop
chit 1.1 + sulfentrazon, hop chit 1.1 + sulfometuron-metyl, hop chat 1.1 +
sulfosulfuron, hop chét 1.1 + tebuthiuron, hop chét 1.1 + tefuryltrion, hop chit 1.1 +
tembotrion, hop chit 1.1 + terbuthylazin, hop chét 1.1 + terbutryn, hop chat 1.1 +
thiencarbazon, hop chét 1.1 + thifensulfuron, hop chit 1.1 + tiafenaxil, hgp chit 1.1 +
tolpyralat, hop chit 1.1 + topramezon, hop chit 1.1 + tralkoxydim, hop chét 1.1 +
triafamon, hop chdt 1.1 + triallat, hop chit 1.1 + triasulfuron, hop chit 1.1 +
tribenuron-metyl, hop chét 1.1 + triclopyr, hop chat 1.1 + trifloxysulfuron-natri, hop
chét 1.1 + trifludimoxazin, hop chét 1.1 + trifluralin, hgp chit 1.1 + tritosulfuron va
hop chit 1.1 + 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)-5-flopyridin-2-
carboxylat (hop chit B1), 1.1 + 4-hydroxy-1-metoxy-5-metyl-3-[4-(triflometyl)-2-
pyridyl]imidazolidin-2-on  (hgp chit B2), 1.1 + 4-hydroxy-1,5-dimetyl-3-[4-
(triflometyl)-2-pyridyl]imidazolidin-2-on (hop chit B3), 1.1 + 5-etoxy-4-hydroxy-1-
metyl-3-[4-(triflometyl)-2-pyridyl]imidazolidin-2-on (hop chit B4), 1.1 + 4-hydroxy-
1-metyl-3-[4-(triflometyl)-2-pyridyl]imidazolidin-2-on (hop chit B5), 1.1 + 4-
hydroxy-1,5-dimetyl-3-[ 1-metyl-5-(triflometyl)pyrazol-3-yl]imidazolidin-2-on  (hop
chit B6), 1.1 + (4R) 1-(5-tert-butylisoxazol-3-yl)-4-etoxy-5-hydroxy-3-metyl-
imidazolidin-2-on (hop chét B7);

hop chiat 1.1 + N-(2-flophenyl)-2-oxo-4-[3-(triflometyl)phenyl]-
pyrolidin-3-carboxamit (hop chit B801), hop chat 1.1 + N-(2,3-diflophenyl)-2-oxo0-4-
[3-(triflometyl)phenyl]pyrolidin-3-carboxamit (hop chat B802), hop chat 1.1 + 2-oxo-
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4-[3-(triflometyl)phenyl]-N-(2,3,4-triflophenyl)pyrolidin-3-carboxamit  (hop chét
B803), hop chit 1.1 + N-(2-flophenyl)-1-metyl-2-0x0-4-[3-
(triflometyl)phenyl]pyrolidin-3-carboxamit (hop chit B804), hop chit 1.1 + N-(2-
flophenyl)-2-ox0-4-[4-(triflometyl)phenyl]pyrolidin-3-carboxamit  (hop chit B805),
hop chit 1.1 + N-(2-flophenyl)-1-metyl-2-oxo0-4-[4-(triflometyl)phenyl]pyrolidin-3-
carboxamit (hop chét B806), hop chit 1.1 + N-(2,3-diflophenyl)-2-oxo0-4-[4-
(triflometyl)phenyl]pyrolidin-3-carboxamit (hgp chit B807), hop chédt 1.1 + N-(2,3-
diflophenyl)-1-metyl-2-ox0-4-[4-(triflometyl)phenyl]pyrolidin-3-carboxamit (hop chat
B808), hop chét 1.1 + 2-0x0-4-[4-(triflometyl)phenyl]-N-(2,3,4-triflophenyl)pyrolidin-
3-carboxamit (hop chit B809), hop chit 1.1 + N-(2-flophenyl)-4-(4-flophenyl)-1-
metyl-2-oxo-pyrolidin-3-carboxamit (hop chit B810), hop chit 1.1 + N-(2,3-
diflophenyl)-4-(3,4-diflophenyl)-2-oxo-pyrolidin-3-carboxamit (hop chat B811), hop
chdt 1.1 + 4-(3,4-diflophenyl)-N-(2-flophenyl)-2-oxo-pyrolidin-3-carboxamit (hop
chét B812), hop chét 1.1 + N-(2,4-diflophenyl)-4-(3,5-diflophenyl)-2-oxo-pyrolidin-3-
carboxamit (hop chit B813), hop chit 1.1 + N-(2,3-diflophenyl)-4-(3-
isopropylphenyl)-2-oxo-pyrolidin-3-carboxamit (hop chit B814), hop chat 1.1 + N-
(2,3-diflophenyl)-2-0x0-4-[6-(triflometyl)-3-pyridyl]pyrolidin-3-carboxamit (h¢p chat
B815);

hop chit 1.1 + 4-(3,4-diflophenyl)-2-oxo-N-[2-(triflometyl)phenyl]-piperidin-3-
carboxamit (hop chit B901), hop chit 1.1 + N-(2,3-diflophenyl)-2-0x0-4-[3-
(triflometyl)phenyl]piperidin-3-carboxamit (hop chét B902), hop chit 1.1 + 2-oxo-N-
[2-(triflometyl)phenyl]-4-[3-(triflometyl)phenyl]piperidin-3-carboxamit  (hop chét
B903), hop chat 1.1 + N-(2-clophenyl)-2-ox0-4-[4-(triflometyl)phenyl]piperidin-3-
carboxamit (hop chat B904), hop chdt 1.1 + N-(2-flophenyl)-2-0x0-4-[4-
(triflometyl)phenyl]piperidin-3-carboxamit (hop chét B905), hop chit 1.1 + (3R,4S)-
N-(2,3-diflophenyl)-2-ox0-4-[3-(triflometyl)phenyl]piperidin-3-carboxamit (hop chét
B906), hop chét 1.1 + (3R,4S)-N-(2,3-diflophenyl)-2-ox0-4-[4-
(triflometyl)phenyl]piperidin-3-carboxamit (hop chat B907), hop chéit 1.1 + (3R,49)-
N-(3-clo-2-flo-phenyl)-2-ox0-4-[3-(triflometyl)phenyl]piperidin-3-carboxamit  (hop
chidt B908), hop chit 1.1 + (3R.4S)-2-ox0-4-[3-(triflometyl)phenyl]-N-(2,3,4-
triflophenyl) piperidin-3-carboxamit (hop chit 909), hop chat 1.1 + N-(2,3-
diflophenyl)-2-oxo-4-phenyl-piperidin-3-carboxamit (hop chat B910), hop chat 1.1 +
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N-(2-flophenyl)-2-ox0-4-[3-(triflometoxy)phenyl]piperidin-3-carboxamit  (hop chat
BI11), hop chét 1.1 +2-0x0-4-[3-(triflometoxy)phenyl]-N-[2-
(triflometyl)phenyl]piperidin-3-carboxamit (hgp chat B912), hop chat 1.1 + N-(2.3-
diflophenyl)-2-0x0-4-[3-(triflometoxy)phenyl]piperidin-3-carboxamit (hop chat B913),
hop chit 1.1 + (3R,4S)-4-(3-clophenyl)-N-(2,3-diflophenyl)-2-oxo-piperidin-3-
carboxamit (hop chit B914), hop chit 1.1 + 4-[3-(diflometyl)phenyl]-2-ox0-N-(2,3,4-
triflophenyl)piperidin-3-carboxamit (hop chidt B915), hop chit 1.1 + 4-[3-
(diflometyl)phenyl]-N-(2-flophenyl)-2-oxo-piperidin-3-carboxamit (hop chit B916),
hop chit 1.1 + 4-[3-(diflometyl)phenyl]-N-(2,3-diflophenyl)-2-oxo-piperidin-3-
carboxamit (hop chit B917), hop chit 1.1 + (3R,4S)-N-(2,3-diflophenyl)-4-(4-
flophenyl)-2-oxo-piperidin-3-carboxamit (hop chat B918), va hop chét 1.1 + (3R,4S)-
4-(4-flophenyl)-2-0x0-N-[2-(triflometyl)phenyl]piperidin-3-carboxamit  (hop chét
B919).

Theo phuong 4n khéc, lién quan dn ché phim dugc d& cap & trén, hop chat
thanh phin 1.1 dugc thay thé béi hop chit 1.2. Theo phuong 4n khéc, lién quan dén
ché phim duoc dé cap & trén, hop chit thanh phin 1.1 dugc thay thé bsi hop chat 1.3.
Theo phuong an khac, lién quan dén ché phim duoc d& cip & trén, hop chat thanh
phan 1.1 duoc thay thé boi hop chit 1.4. Theo phuong 4n khéc, lién quan dén ché
phdm dugc dé cip & trén, hop chét thanh phin 1.1 dugc thay thé boi hop chat 1.5.
Theo phuong an khéc, lién quan dén ché phdm duoc d& cap & trén, hop chat thanh
phan 1.1 dugc thay thé boi hop chit 1.6. Theo phuong 4n khac, lién quan dén ché
phim duoc dé cap & trén, hop chit thanh phan 1.1 dugc thay thé boi hop chét 1.7.
Theo phuong 4n khéac, lién quan dén ché phim duoc d& cap & trén, hop chit thanh
phin 1.1 duoc thay thé boi hop chét 1.8. Theo phuong 4n khéc, lién quan dén ché
phdm duoc dé cap & trén, hop chit thanh phan 1.1 dugc thay thé boi hop chét 1.9.
Theo phuong an khéc, lién quan dén ché phdm duoc dé cap & trén, hop chat thanh
phan 1.1 dugc thay thé boi hop chit 1.10. Theo phuong 4n khac, lién quan dén ché
phim duoc d& cap & trén, hop chét thanh phan 1.1 duge thay thé boi hop chét 1.11.
Theo phuong 4n khéc, lién quan dén ché phim dugc dé cép & trén, hop chét thanh
phan 1.1 dugc thay thé boi hop chit 1.12. Theo phuong én khac, lién quan dén ché
phdm dugc dé cap & trén, hop chét thanh phan 1.1 dugc thay thé boi hop chat 1.13.
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Theo phwong 4n khac, lién quan dén ché phdm duoc @& cip & trén, hop chit thanh
phdn 1.1 duoc thay thé bai hop chit 1.14.

Ty 18 tron cta hop chit c6 cong thirc (I) so véi d6i tac tron B c6 thé thay doi
phu thudc vao ban chét ctia (cac) dbi tac tron. Ty 18 co ban bao gbm, vi du, tir 1:100

dén 1000:1, tir 1:50 dén 50:1, hodc tir 1:10 dén 10:1.

Mic du hdn hop hai tac dung ciia hop chit c6 cong thire (T) va chat diét co khac
duoc boc 16 rd rang & trén, ngudi co hiéu biét trung binh trong linh vuc s& hiéu rz"mg
séng ché m& rong dén ba tac dung va cac da két hop khac chira hdn hop hai tic dung
trén. Cu thé 13, sang ché d& xuit cac ché phim chira hdn hop ba tic dung dugc liét ké

trong bang 1 dudi ddy (CMP = hop chit: xem bang C1):
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Béang 1

CMP | Déitisctronl | Do tac tron 2 CMP | Péitactron1 | DOi tac tron 2
1.1 axetochlor ametryn 1.1 flufenaxet 2,4D
1.1 axetochlor amicarbazon 1.1 flufenaxet amidosulfuron
1.1 axetochlor atrazin 1.1 flufenaxet bixyclopyron
1.1 axetochlor bixyclopyron 1.1 flufenaxet bromoxynil
1.1 axetochlor bromoxynil 1.1 flufenaxet dixamba
1.1 axetochlor clopyralid 1.1 flufenaxet diflufenican
1.1 axetochlor 2,4D 1.1 flufenaxet florasulam
1.1 axetochlor dixamba 1.1 flufenaxet fluroxypy
1.1 axetochlor dimethenamid-P 1.1 flufenaxet halauxifen
1.1 axetochlor fenquinotrion 1.1 flufenaxet MCPA
1.1 axetochlor foramsulfuron 1.1 flufenaxet metsulfuron
1.1 axetochlor glufosinat 1.1 flufenaxet propoxillcarbazo
1.1 axetochlor glyphosat 1.1 flufenaxet prosulfuron
1.1 axetochlor isoxaflutol 1.1 flufenaxet pyroxsulam
1.1 axetochlor mesotrion 1.1 flufenaxet terbutryn
1.1 axetochlor metribuzin 1.1 flufenaxet triasulfuron
1.1 axetochlor nicosulfuron 1.1 | foramsulfuron glufosinat
1.1 axetochlor pethoxamid 1.1 | foramsulfuron glyphosat
1.1 axetochlor prosulfuron 1.1 | foramsulfuron isoxaflutol
1.1 axetochlor pyridat 1.1 | foramsulfuron mesotrion
1.1 axetochlor pyroxasulfon 1.1 | foramsulfuron metribuzin
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1.1 axetochlor rimsulfuron 1.1 | foramsulfuron | nicosulfuron
1.1 axetochlor S-metolachor 1.1 | foramsulfuron pethoxamid
1.1 axetochlor sulcotrion 1.1 | foramsulfuron prosulfuron
1.1 axetochlor tembotrion 1.1 | foramsulfuron pyridat
1.1 axetochlor terbuthylazin 1.1 | foramsulfuron | pyroxasulfon
1.1 axetochlor tolpyralat 1.1 | foramsulfuron rimsulfuron
1.1 ametryn amicarbazon 1.1 | foramsulfuron | S-metolachor
1.1 ametryn atrazin 1.1 | foramsulfuron sulcotrion
1.1 ametryn bixyclopyron 1.1 | foramsulfuron tembotrion
1.1 ametryn bromoxynil 1.1 | foramsulfuron | terbuthylazin
1.1 ametryn clopyralid 1.1 | foramsulfuron tolpyralat
1.1 ametryn 2,4D 1.1 glufosinat butafenaxil
1.1 ametryn dixamba 1.1 glufosinat diuron

1.1 ametryn dimethenamid-P 1.1 glufosinat flazasulfuron
1.1 ametryn fenquinotrion 1.1 glufosinat Flumioxazin
1.1 ametryn foramsulfuron 1.1 glufosinat hexazinon
1.1 ametryn glufosinat 1.1 glufosinat glyphosat
1.1 ametryn glyphosat 1.1 glufosinat isoxaflutol
1.1 ametryn isoxaflutol 1.1 glufosinat mesotrion
1.1 ametryn mesotrion 1.1 glufosinat metribuzin
1.1 ametryn metribuzin 1.1 glufosinat metsulfuron
1.1 ametryn nicosulfuron 1.1 glufosinat nicosulfuron
1.1 ametryn pethoxamid 1.1 glufosinat norflurazon
1.1 ametryn prosulfuron 1.1 glufosinat oxadiazon
1.1 ametryn pyridat 1.1 glufosinat oxyflurofen
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1.1 ametryn pyroxasulfon 1.1 glufosinat pethoxamid
1.1 ametryn rimsulfuron 1.1 glufosinat prometryn
1.1 ametryn S-metolachor 1.1 glufosinat prosulfuron
1.1 ametryn sulcotrion 1.1 glufosinat pyridat

1.1 ametryn tembotrion 1.1 glufosinat pyroxasulfon
1.1 ametryn terbuthylazin 1.1 glufosinat rimsulfuron
1.1 ametryn tolpyralat 1.1 glufosinat S-metolachor
1.1 amicarbazon atrazin 1.1 glufosinat saflufenaxil
1.1 amicarbazon bixyclopyron 1.1 glufosinat simazin
1.1 amicarbazon bromoxynil 1.1 glufosinat sulcotrion
1.1 amicarbazon clopyralid 1.1 glufosinat tembotrion
1.1 amicarbazon 2,4D 1.1 glufosinat terbuthylazin
1.1 amicarbazon dixamba 1.1 glufosinat terbutryn
1.1 amicarbazon | dimethenamid-P 1.1 glufosinat tolpyralat
1.1 amicarbazon fenquinotrion 1.1 glufosinat trifloxysulfuron
1.1 amicarbazon foramsulfuron 1.1 glyphosat Ametryn
1.1 amicarbazon glufosinat 1.1 glyphosat butafenaxil
1.1 amicarbazon glyphosat | 1.1 glyphosat diuron

1.1 amicarbazon isoxaflutol 1.1 glyphosat flazasulfuron
1.1 amicarbazon mesotrion 1.1 glyphosat Flumioxazin
1.1 amicarbazon metribuzin 1.1 glyphosat hexazinon
1.1 amicarbazon nicosulfuron 1.1 glyphosat metsulfuron
1.1 amicarbazon pethoxamid 1.1 glyphosat isoxaflutol
1.1 amicarbazon prosulfuron 1.1 glyphosat mesotrion
1.1 amicarbazon pyridat 1.1 glyphosat metribuzin
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1.1 amicarbazon pyroxasulfon 1.1 glyphosat nicosulfuron
1.1 amicarbazon rimsulfuron 1.1 glyphosat norflurazon
1.1 amicarbazon S-metolachor 1.1 glyphosat oxadiazon
1.1 amicarbazon sulcotrion 1.1 glyphosat oxyflurofen
1.1 amicarbazon tembotrion 1.1 glyphosat pethoxamid
1.1 amicarbazon terbuthylazin 1.1 glyphosat prometryn
1.1 amicarbazon tolpyralat 1.1 glyphosat prosulfuron
1.1 atrazin bixyclopyron 1.1 glyphosat pyridat

1.1 atrazin bromoxynil 1.1 glyphosat pyroxasulfon
1.1 atrazin clopyralid 1.1 glyphosat rimsulfuron
1.1 atrazin 2,4D 1.1 glyphosat S-metolachor
1.1 atrazin dixamba 1.1 glyphosat saflufenaxil
1.1 atrazin dimethenamid-P 1.1 glyphosat simazin
1.1 atrazin fenquinotrion 1.1 glyphosat sulcotrion
1.1 atrazin foramsulfuron 1.1 glyphosat tembotrion
1.1 atrazin glufosinat 1.1 glyphosat terbuthylazin
1.1 atrazin glyphosat 1.1 glyphosat terbutryn
1.1 atrazin isoxaflutol 1.1 glyphosat tolpyralat
1.1 atrazin mesotrion 1.1 glyphosat trifloxysulfuron
1.1 atrazin metribuzin 1.1 iodosulfuron 24D

1.1 atrazin nicosulfuron 1.1 | iodosulfuron | amidosulfuron
1.1 atrazin pethoxamid 1.1 | iodosulfuron bixyclopyron
1.1 atrazin prosulfuron 1.1 | iodosulfuron bromoxynil
1.1 atrazin pyridat 1.1 | iodosulfuron dixamba
1.1 atrazin pyroxasulfon 1.1 | iodosulfuron diflufenican
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1.1 atrazin rimsulfuron 1.1 | iodosulfuron florasulam
1.1 atrazin S-metolachor 1.1 | iodosulfuron fluroxypy
1.1 atrazin sulcotrion 1.1 | iodosulfuron halauxifen
1.1 atrazin tembotrion 1.1 | iodosulfuron MCPA

1.1 atrazin terbuthylazin 1.1 | iodosulfuron metsulfuron
1.1 atrazin tolpyralat 1.1 | iodosulfuron propox;rflcarbazo
1.1 bixyclopyron bromoxynil 1.1 | iodosulfuron prosulfuron
1.1 bixyclopyron clopyralid 1.1 | iodosulfuron pyroxsulam
1.1 bixyclopyron 2,4D 1.1 | iodosulfuron terbutryn
1.1 bixyclopyron dixamba 1.1 | iodosulfuron triasulfuron
1.1 bixyclopyron | dimethenamid-P 1.1 isoxaflutol mesotrion
1.1 bixyclopyron fenquinotrion 1.1 isoxaflutol metribuzin
1.1 bixyclopyron foramsulfuron 1.1 isoxaflutol nicosulfuron
1.1 bixyclopyron glufosinat 1.1 isoxaflutol pethoxamid
1.1 bixyclopyron glyphosat 1.1 isoxaflutol prosulfuron
1.1 bixyclopyron isoxaflutol 1.1 isoxaflutol pyridat

1.1 bixyclopyron mesotrion 1.1 isoxaflutol pyroxasulfon
1.1 bixyclopyron metribuzin 1.1 isoxaflutol rimsulfuron
1.1 bixyclopyron nicosulfuron 1.1 isoxaflutol S-metolachor
1.1 bixyclopyron pethoxamid 1.1 isoxaflutol sulcotrion
1.1 bixyclopyron prosulfuron 1.1 isoxaflutol tembotrion
1.1 bixyclopyron pyridat 1.1 isoxaflutol terbuthylazin
1.1 bixyclopyron pyroxasulfon 1.1 isoxaflutol tolpyralat
1.1 bixyclopyron rimsulfuron 1.1 | mesosulfuron 2,4D
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1.1 bixyclopyron S-metolachor 1.1 | mesosulfuron | amidosulfuron
1.1 bixyclopyron sulcotrion 1.1 | mesosulfuron | bixyclopyron
1.1 bixyclopyron tembotrion 1.1 | mesosulfuron bromoxynil
1.1 bixyclopyron terbuthylazin 1.1 | mesosulfuron dixamba
1.1 bixyclopyron tolpyralat 1.1 | mesosulfuron diflufenican
1.1 bromoxynil clopyralid 1.1 | mesosulfuron florasulam
1.1 bromoxynil 2,4D 1.1 | mesosulfuron fluroxypy
1.1 bromoxynil dixamba 1.1 | mesosulfuron halauxifen
1.1 bromoxynil dimethenamid-P 1.1 | mesosulfuron MCPA

1.1 bromoxynil fenquinotrion 1.1 | mesosulfuron metsulfuron
1.1 bromoxynil foramsulfuron 1.1 | mesosulfuron propoxzcarbazo
1.1 bromoxynil glufosinat 1.1 | mesosulfuron prosulfuron
1.1 bromoxynil glyphosat 1.1 | mesosulfuron pyroxsulam
1.1 bromoxynil isoxaflutol 1.1 | mesosulfuron terbutryn
1.1 bromoxynil mesotrion 1.1 | mesosulfuron triasulfuron
1.1 bromoxynil metribuzin 1.1 mesotrion metribuzin
1.1 bromoxynil nicosulfuron 1.1 mesotrion nicosulfuron
1.1 bromoxynil pethoxamid 1.1 mesotrion pethoxamid
1.1 bromoxynil prosulfuron 1.1 mesotrion prosulfuron
1.1 bromoxynil pyridat 1.1 mesotrion pyridat

1.1 bromoxynil pyroxasulfon 1.1 mesotrion pyroxasulfon
1.1 bromoxynil rimsulfuron 1.1 mesotrion rimsulfuron
1.1 bromoxynil S-metolachor 1.1 mesotrion S-metolachor
1.1 bromoxynil sulcotrion 1.1 mesotrion sulcotrion
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1.1 bromoxynil tembotrion 1.1 mesotrion tembotrion
1.1 bromoxynil terbuthylazin 1.1 mesotrion terbuthylazin
1.1 bromoxynil tolpyralat 1.1 mesotrion tolpyralat
1.1 clodinafop 2,4D 1.1 metribuzin nicosulfuron
1.1 clodinafop amidosulfuron 1.1 metribuzin pethoxamid
1.1 clodinafop bixyclopyron 1.1 metribuzin prosulfuron
1.1 clodinafop bromoxynil 1.1 metribuzin pyridat

1.1 clodinafop dixamba 1.1 metribuzin pyroxasulfon
1.1 clodinafop diflufenican 1.1 metribuzin rimsulfuron
1.1 clodinafop florasulam 1.1 metribuzin S-metolachor
1.1 clodinafop fluroxypy 1.1 metribuzin sulcotrion
1.1 clodinafop halauxifen 1.1 metribuzin tembotrion
1.1 clodinafop MCPA 1.1 metribuzin terbuthylazin
1.1 clodinafop metsulfuron 1.1 metribuzin tolpyralat
1.1 clodinafop propox;rllcarbazo 1.1 | nicosulfuron pethoxamid
1.1 clodinafop prosulfuron 1.1 | nicosulfuron prosulfuron
1.1 clodinafop pyroxsulam 1.1 | nicosulfuron pyridat

1.1 clodinafop terbutryn 1.1 | nicosulfuron pyroxasulfon
1.1 clodinafop triasulfuron 1.1 | nicosulfuron rimsulfuron
1.1 clopyralid 2,4D 1.1 | nicosulfuron S-metolachor
1.1 clopyralid dixamba 1.1 | nicosulfuron sulcotrion
1.1 clopyralid dimethenamid-P 1.1 | nicosulfuron tembotrion
1.1 clopyralid fenquinotrion 1.1 | nicosulfuron terbuthylazin
1.1 clopyralid foramsulfuron 1.1 | nicosulfuron tolpyralat
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1.1 clopyralid glufosinat 1.1 paraquat ametryn
1.1 clopyralid glyphosat 1.1 paraquat atrazin

1.1 clopyralid isoxaflutol 1.1 paraquat bixyclopyron
1.1 clopyralid mesotrion 1.1 paraquat Butafenaxil
1.1 clopyralid metribuzin 1.1 paraquat dixamba
1.1 clopyralid nicosulfuron 1.1 paraquat diuron

1.1 clopyralid pethoxamid 1.1 paraquat flazasulfuron
1.1 clopyralid prosulfuron 1.1 paraquat flumioxazin
1.1 clopyralid pyridat 1.1 paraquat hexazinon
1.1 clopyralid pyroxasulfon 1.1 paraquat mesotrion
1.1 clopyralid rimsulfuron 1.1 paraquat metribuzin
1.1 clopyralid S-metolachor 1.1 paraquat metsulfuron
1.1 clopyralid sulcotrion 1.1 paraquat norflurazon
1.1 clopyralid tembotrion 1.1 paraquat oxadiazon
1.1 clopyralid terbuthylazin 1.1 paraquat oxyfluorfen
1.1 clopyralid tolpyralat 1.1 paraquat prometryn
1.1 2,4D dixamba 1.1 paraquat rimsulfuron
1.1 2,4D dimethenamid-P 1.1 paraquat saflufenaxil
1.1 2,4D fenquinotrion 1.1 paraquat simazin
1.1 2,4D foramsulfuron 1.1 paraquat S-Metolachlor
1.1 2,4D glufosinat 1.1 paraquat terbuthylazin
1.1 2,4D glyphosat 1.1 paraquat terbutryn
1.1 2,4D isoxaflutol 1.1 paraquat trifloxysulfuron
1.1 2,4D mesotrion 1.1 pethoxamid prosulfuron
1.1 2,4D metribuzin 1.1 pethoxamid pyridat
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1.1 2,4D nicosulfuron 1.1 pethoxamid pyroxasulfon
1.1 2,4D pethoxamid 1.1 pethoxamid rimsulfuron
1.1 2,4D prosulfuron 1.1 pethoxamid S-metolachor
1.1 2,4D pyridat 1.1 pethoxamid sulcotrion
1.1 2,4D pyroxasulfon 1.1 pethoxamid tembotrion
1.1 2,4D rimsulfuron 1.1 pethoxamid terbuthylazin
1.1 2,4D S-metolachor 1.1 pethoxamid tolpyralat
1.1 2,4D sulcotrion 1.1 pinoxaden 2.4D

1.1 2,4D tembotrion 1.1 pinoxaden amidosulfuron
1.1 2,4D terbuthylazin 1.1 pinoxaden bixyclopyron
1.1 2,4D tolpyralat 1.1 pinoxaden bromoxynil
1.1 dixamba dimethenamid-P 1.1 pinoxaden dixamba
1.1 dixamba fenquinotrion 1.1 pinoxaden diflufenican
1.1 dixamba foramsulfuron 1.1 pinoxaden florasulam
1.1 dixamba glufosinat 1.1 pinoxaden fluroxypy
1.1 dixamba glyphosat 1.1 pinoxaden halauxifen
1.1 dixamba isoxaflutol 1.1 pinoxaden MCPA

1.1 dixamba mesotrion 1.1 pinoxaden metsulfuron
1.1 dixamba metribuzin 1.1 pinoxaden propOX}r/lcarbazo
1.1 dixamba nicosulfuron 1.1 pinoxaden prosulfuron
1.1 dixamba pethoxamid 1.1 pinoxaden pyroxsulam
1.1 dixamba prosulfuron 1.1 pinoxaden terbutryn
1.1 dixamba pyridat 1.1 pinoxaden triasulfuron
1.1 dixamba pyroxasulfon 1.1 | prosulfocarb 2,4D
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1.1 dixamba rimsulfuron 1.1 prosulfocarb | amidosulfuron
1.1 dixamba S-metolachor 1.1 | prosulfocarb bixyclopyron
1.1 dixamba sulcotrion 1.1 | prosulfocarb bromoxynil
1.1 dixamba tembotrion 1.1 | prosulfocarb dixamba
1.1 dixamba terbuthylazin 1.1 | prosulfocarb diflufenican
1.1 dixamba tolpyralat 1.1 | prosulfocarb florasulam
1.1 diquat ametryn 1.1 | prosulfocarb fluroxypy
1.1 diquat atrazin 1.1 | prosulfocarb halauxifen
1.1 diquat bixyclopyron 1.1 | prosulfocarb MCPA

1.1 diquat butafenaxil 1.1 | prosulfocarb metsulfuron
1.1 diquat dixamba 1.1 | prosulfocarb propOX}Illcarbazo
1.1 diquat diuron 1.1 | prosulfocarb prosulfuron
1.1 diquat flazasulfuron 1.1 | prosulfocarb pyroxsulam
1.1 diquat flumioxazin 1.1 | prosulfocarb terbutryn
1.1 diquat hexazinon 1.1 | prosulfocarb triasulfuron
1.1 diquat mesotrion 1.1 prosulfuron pyridat

1.1 diquat metribuzin 1.1 prosulfuron pyroxasulfon
1.1 diquat metsulfuron 1.1 prosulfuron rimsulfuron
1.1 diquat norflurazon 1.1 prosulfuron S-metolachor
1.1 diquat oxadiazon 1.1 prosulfuron sulcotrion
1.1 diquat oxyfluorfen 1.1 prosulfuron tembotrion
1.1 diquat prometryn 1.1 prosulfuron terbuthylazin
1.1 diquat rimsulfuron 1.1 prosulfuron tolpyralat
1.1 diquat saflufenaxil 1.1 pyridat pyroxasulfon
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1.1 diquat simazin 1.1 pyridat rimsulfuron

1.1 diquat S-Metolachlor 1.1 pyridat S-metolachor

1.1 diquat terbuthylazin 1.1 pyridat sulcotrion

1.1 diquat terbutryn 1.1 pyridat tembotrion

1.1 diquat trifloxysulfuron 1.1 pyridat terbuthylazin
dimethenamid-

1.1 . fenquinotrion 1.1 pyridat tolpyralat
dimethenamid- )

1.1 . foramsulfuron 1.1 | pyroxasulfon | amidosulfuron
dimethenamid- )

1.1 p glufosinat 1.1 | pyroxasulfon diflufenican
dimethenamid-

1.1 P glyphosat 1.1 | pyroxasulfon florasulam
dimethenamid- )

1.1 P isoxaflutol 1.1 | pyroxasulfon fluroxypy
dimethenamid-

1.1 P mesotrion 1.1 | pyroxasulfon halauxifen
dimethenamid-

1.1 P metribuzin 1.1 | pyroxasulfon MCPA
dimethenamid-

1.1 p nicosulfuron 1.1 | pyroxasulfon metsulfuron
dimethenamid- ) propoxycarbazo

1.1 P pethoxamid 1.1 | pyroxasulfon

n

dimethenamid-

1.1 P prosulfuron 1.1 | pyroxasulfon pyroxsulam
dimethenamid-

1.1 P pyridat 1.1 | pyroxasulfon rimsulfuron

-43-




35679

dimethenamid-

1.1 P pyroxasulfon 1.1 | pyroxasulfon S-metolachor
dimethenamid-

1.1 P rimsulfuron 1.1 | pyroxasulfon sulcotrion
dimethenamid- )

1.1 P S-metolachor 1.1 | pyroxasulfon tembotrion
dimethenamid- )

1.1 b sulcotrion 1.1 | pyroxasulfon terbuthylazin
dimethenamid-

1.1 P tembotrion 1.1 | pyroxasulfon tolpyralat
dimethenamid-

1.1 P terbuthylazin 1.1 | pyroxasulfon terbutryn
dimethenamid- .

1.1 P tolpyralat 1.1 | pyroxasulfon triasulfuron

1.1 fenoxaprop 2,4D 1.1 rimsulfuron S-metolachor

1.1 fenoxaprop amidosulfuron 1.1 rimsulfuron sulcotrion

1.1 fenoxaprop bixyclopyron 1.1 rimsulfuron tembotrion

1.1 fenoxaprop bromoxynil 1.1 rimsulfuron terbuthylazin

1.1 fenoxaprop dixamba 1.1 rimsulfuron tolpyralat

1.1 fenoxaprop diflufenican 1.1 | S-metolachor | amidosulfuron

1.1 fenoxaprop florasulam 1.1 | S-metolachor diflufenican

1.1 fenoxaprop fluroxypy 1.1 | S-metolachor florasulam

1.1 fenoxaprop halauxifen 1.1 | S-metolachor fluroxypy

1.1 fenoxaprop MCPA 1.1 | S-metolachor halauxifen

1.1 fenoxaprop metsulfuron 1.1 | S-metolachor MCPA

1.1 fenoxaprop propoxycarbazo 1.1 | S-metolachor metsulfuron
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n

1.1 fenoxaprop prosulfuron 1.1 | S-metolachor propOX}rilcarbazo
1.1 fenoxaprop pyroxsulam 1.1 | S-metolachor pyroxsulam
1.1 fenoxaprop terbutryn 1.1 | S-metolachor sulcotrion
1.1 fenoxaprop triasulfuron 1.1 | S-metolachor tembotrion
1.1 fenquinotrion foramsulfuron 1.1 | S-metolachor | terbuthylazin
1.1 fenquinotrion glufosinat 1.1 | S-metolachor tolpyralat
1.1 fenquinotrion glyphosat 1.1 | S-metolachor terbutryn
1.1 fenquinotrion isoxaflutol 1.1 | S-metolachor triasulfuron
1.1 fenquinotrion mesotrion 1.1 sulcotrion tembotrion
1.1 fenquinotrion metribuzin 1.1 sulcotrion terbuthylazin
1.1 fenquinotrion nicosulfuron 1.1 sulcotrion tolpyralat
1.1 fenquinotrion pethoxamid 1.1 tembotrion terbuthylazin
1.1 fenquinotrion prosulfuron 1.1 tembotrion tolpyralat
1.1 fenquinotrion pyridat 1.1 | terbuthylazin tolpyralat
1.1 fenquinotrion pyroxasulfon 1.1 | thiencarbazon 2,4D

1.1 fenquinotrion rimsulfuron 1.1 | thiencarbazon | amidosulfuron
1.1 fenquinotrion S-metolachor 1.1 | thiencarbazon | bixyclopyron
1.1 fenquinotrion sulcotrion 1.1 | thiencarbazon bromoxynil
1.1 fenquinotrion tembotrion 1.1 | thiencarbazon dixamba
1.1 fenquinotrion terbuthylazin 1.1 | thiencarbazon diflufenican
1.1 fenquinotrion tolpyralat 1.1 | thiencarbazon florasulam
1.1 flucarbazon 2,4D 1.1 | thiencarbazon fluroxypy
1.1 flucarbazon amidosulfuron 1.1 | thiencarbazon halauxifen
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1.1 flucarbazon bixyclopyron 1.1 | thiencarbazon MCPA
1.1 flucarbazon bromoxynil 1.1 | thiencarbazon metsulfuron
1.1 flucarbazon dixamba 1.1 | thiencarbazon prOpOX}Iflcarbazo
1.1 flucarbazon diflufenican 1.1 | thiencarbazon prosulfuron
1.1 flucarbazon florasulam 1.1 | thiencarbazon pyroxsulam
1.1 flucarbazon fluroxypy 1.1 | thiencarbazon terbutryn
1.1 flucarbazon halauxifen 1.1 | thiencarbazon triasulfuron
1.1 flucarbazon MCPA
1.1 flucarbazon metsulfuron
1.1 flucarbazon propoxycarbazo

n
1.1 flucarbazon prosulfuron
1.1 flucarbazon pyroxsulam
1.1 flucarbazon terbutryn
1.1 flucarbazon triasulfuron

dudi day.

trén, trong d6 hop chat 1.1 dugc thay bang hop chét 1.2 (xem bang C1).

trén, trong d6 hop chat 1.1 duoc thay bang hop chét 1.3 (xem bang C1).

trén, trong d6 hop chit 1.1 duoc thay bang hop chét 1.4 (xem bang C1).

trong d6 hop chit 1.1 duoc thay bang hop chat 1.5 (xem bang C1).
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Béng 2. Céac ché phdm chira hdn hop ba téc dung duoc liét ké trong bang 1 &

Béang 3. Céc ché phdm chtra hdn hop ba tac dung duoc liét ké trong bang 1 &

Béang 4. Cac ché phdm chira hdn hop ba tac dung duoc liét ké trong bang 1 &

Bang 5. Cac hop chat chira hdn hop ba téc dung duge liét ké trong bang 1 & trén,
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Béng 6. Cac hop chat chira hdn hop ba tac dung dugce liét ké trong bang 1 & trén,
trong d6 hop chit 1.1 dwoc thay bing hop chat 1.6 (xem bang C1).

Bang 7. Cac hop chat chira hdn hop ba tic dung dugce 1iét ké trong bang 1 & trén,
trong d6 hop chat 1.1 dugc thay bang hop chit 1.7 (xem bang C1).

Bang 8. Cac hop chét chira hdn hop ba tac dung dugce liét ké trong bang 1 & trén,
trong d6 hop chit 1.1 dugc thay bang hop chit 1.8 (xem bang C1).

Béang 9. Cac hop chat chira hdn hop ba téac dung dugce liét ké trong bang 1 & trén,
trong d6 hop chit 1.1 duoc thay bang hop chét 1.9 (xem bang C1).

Béang 10. Cac hop chét chira hdn hop ba tac dung duoc liét ké trong bang 1 &
trén, trong d6 hop chat 1.1 duoc thay bang hop chat 1.10 (xem bang C1).

Béang 11. Cac hop chit chira hdn hop ba téc dung dugc liét ké trong bang 1 &
trén, trong d6 hop chat 1.1 duoc thay bang hop chét 1.11 (xem bang C1).

Bang 12. Céc hop chit chira hdn hop ba tac dung dugc liét ké trong bang 1 &
trén, trong d6 hop chit 1.1 dugc thay bing hop chét 1.12 (xem bang C1).

Bang 13. Cac hop chit chira hdn hop ba tic dung dugc liét ké trong bang 1 &
trén, trong d6 hop chat 1.1 dugc thay bing hop chét 1.13 (xem bang C1).

Bang 14. Céc hop chit chira hdn hop ba tac dung dugce liét ké trong bang 1 &
trén, trong d6 hop chét 1.1 dugc thay bang hop chat 1.14 (xem bang C1).

Ché phim theo sdng ché c6 thé con bao gdm mot hodc nhiéu chit an toan. Cu
thé 13, chit an toan sau day dugc dic biét vu tién: AD 67 (MON 4660), benoxacor,
cloquintoxet-mexyl, xyometrinil, xyprosulfamit, dichlormid, dixyclonon, dietholat,
fenchlorazol-etyl, fenclorim, flurazol, fluxofenim, furilazol, furilazom, isoxadifen-etyl,
mefenpyr-dietyl, mephenat, oxabetrinil, naphthalic anhydrit (CAS RN 81-84-5), TI-35,
N-isopropyl-4-(2-metoxy-benzoylsulfamoyl)-benzamit (CAS RN 221668-34-4) va N-
(2-metoxybenzoyl)-4-[(metylaminocarbonyl)amino]benzensulfonamit. Tét hon 14 ty 18
tron ctia hop chét cé cong thire I so véi chét an toan 12 ndm trong khoang tir 100:1 dén
1:10, ddc biét la tir 20:1 dén 1:1.

Céc chit an toan duoc dic biét wu tién la cloquintoxet-mexyl, xyprosulfamit,
isoxadifen-etyl, mefenpyr-dietyl va N-(2-metoxybenzoyl)-4-
[(metylaminocarbonyl)amino|benzensulfonamit.
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Cac ché pham dugc uu tién theo sang ché va cac chat an toan bao gom:

Hop chit 1.1, atrazin va cloquintoxet-mexyl; hop chat 1.1, atrazin va
xyprosulfamit; hop chdt 1.1, atrazin va isoxadifen-etyl; hop chat 1.1, atrazin va
mefenpyr-dietyl; hop  chdt 1.1, atrazin va  N-(2-metoxybenzoyl)-4-

[(metylaminocarbonyl)amino |benzensulfonamit.

Hop chit 1.1, tebuthylazin va cloquintoxet-mexyl; hop chat 1.1, tebuthylazin va
xyprosulfamit; hop chét 1.1, tebuthylazin va isoxadifen-etyl; hop chat 1.1, tebuthylazin
va mefenpyr-dietyl; hop chdt 1.1, tebuthylazin va N-(2-metoxybenzoyl)-4-

[(metylaminocarbonyl)amino]benzensulfonamit.

Hop chit 1.1, mesotrion va cloquintoxet-mexyl; hop chét 1.1, mesotrion va
xyprosulfamit; hop chit 1.1, mesotrion va isoxadifen-etyl; hop chét 1.1, mesotrion va
mefenpyr-dietyl;  hop chdt 1.1, mesotrion va N-(2-metoxybenzoyl)-4-

[(metylaminocarbonyl)amino]benzensulfonamit.

Hop chét 1.1, bixyclopyron va cloquintoxet-mexyl; hop chat 1.1, bixyclopyron
va xyprosulfamit; hop chit 1.1, bixyclopyron va isoxadifen-etyl; hop chat 1.1,
bixyclopyron va mefenpyr-dietyl; hop chdt 1.1, bixyclopyron va N-(2-

metoxybenzoyl)-4-[(metylaminocarbonyl)amino]benzensulfonamit.

Hop chat 1.1, nicosulfuron va cloquintoxet-mexyl; hop chat 1.1, nicosulfuron
va xyprosulfamit; hop chit 1.1, nicosulfuron va isoxadifen-etyl; hop chat 1.1,
nicosulfuron va mefenpyr-dietyl; hop chét 1.1, nicosulfuron va N-(2-metoxybenzoyl)-

4-[(metylaminocarbonyl)amino]benzensulfonamit.

Hop chat 1.1, S-metolachlor va cloquintoxet-mexyl; hop chit 1.1, S-
metolachlor va xyprosulfamit; hop chét 1.1, S-metolachlor va isoxadifen-etyl; hop chat
1.1, S-metolachlor va mefenpyr-dietyl; hop chét 1.1, S-metolachlor va N-(2-

metoxybenzoyl)-4-[(metylaminocarbonyl)amino]benzensulfonamit.

Hop chét 1.1, bromoxynil va cloquintoxet-mexyl, hop chét 1.1, bromoxynil va
xyprosulfamit, hgp chét 1.1, bromoxynil va isoxadifen-etyl, hop chét 1.1, bromoxynil
va mefenpyr-dietyl, hop chit 1.1, bromoxynil va N-(2-metoxybenzoyl)-4-

[(metylaminocarbonyl)amino|benzensulfonamit.
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Hop chit 1.1, pinoxaden va cloquintoxet-mexyl, hop chat 1.1, pinoxaden va
xyprosulfamit, hop chét 1.1, pinoxaden va isoxadifen-etyl, hop chat 1.1, pinoxaden va
mefenpyr-dietyl, hop chidt 1.1, pinoxaden va N-(2-metoxybenzoyl)-4-

[(metylaminocarbonyl)amino]benzensulfonamit.

Hop chit 1.1, clodinafop-propargyl va cloquintoxet-mexyl, hop chat 1.1,
clodinafop-propargyl va xyprosulfamit, hop chit 1.1 clodinafop-propargyl va
isoxadifen-etyl, hop chét 1.1, clodinafop-propargyl va mefenpyr-dietyl, hop chét 1.1,
clodinafop-propargyl va N-(2-metoxybenzoyl)-4-

[(metylaminocarbonyl)amino]benzensulfonamit.

Hop chit 1.1, fenoxaprop-P-etyl va cloquintoxet-mexyl, hop chat 1.1,
fenoxaprop-P-etyl va xyprosulfamit, hop chét 1.1 fenoxaprop-P-etyl va isoxadifen-etyl,
hop chat 1.1, fenoxaprop-P-etyl va mefenpyr-dietyl, hop chat 1.1, fenoxaprop-P-etyl

va N-(2-metoxybenzoyl)-4-[(metylaminocarbonyl)amino-]benzensulfonamit.

Hop chit 1.1, mesosulfuron va cloquintoxet-mexyl, hop chit 1.1, mesosulfuron
va xyprosulfamit, hgp chit 1.1 mesosulfuron va isoxadifen-etyl, hop chit 1.1,
mesosulfuron va mefenpyr-dietyl, hop chit 1.1, mesosulfuron va N-(2-

metoxybenzoyl)-4-[(metylaminocarbonyl)amino]benzensulfonamit.

Hop chét 1.1, iodosulfuron-metyl-natri va cloquintoxet-mexyl, hop chét 1.1,
iodosulfuron-metyl-natri va xyprosulfamit, hgp chit 1.1 iodosulfuron-metyl-natri va
isoxadifen-etyl, hop chét 1.1, iodosulfuron-metyl-natri va mefenpyr-dietyl, hop chat
1.1, iodosulfuron-metyl-natri va N-(2-metoxybenzoyl)-4-

[(metylaminocarbonyl)amino]benzensulfonamit.

Hop chét 1.1, thiencarbazon va cloquintoxet-mexyl, hop chit 1.1, thiencarbazon
va xyprosulfamit, hop chit 1.1 thiencarbazon va isoxadifen-etyl, hop chat 1.1,
thiencarbazon va mefenpyr-dietyl, hop chat 1.1, thiencarbazon va N-(2-

metoxybenzoyl)-4-[(metylaminocarbonyl)-amino]benzensulfonamit.

Hop chat 1.1, hop chit B2 va cloquintoxet-mexyl, hop chit 1.1, hop chat B2 va
xyprosulfamit, hop chét 1.1 hop chit B2 va isoxadifen-etyl, hop chét 1.1, hop chit B2
va mefenpyr-dietyl, hop chat 1.1, hop chiat B2 va N-(2-metoxybenzoyl)-4-

[(metylaminocarbonyl)amino|benzensulfonamit.
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Hop chét 1.1, hop chét B3 va cloquintoxet-mexyl, hop chit 1.1, hop chit B3 va
xyprosulfamit, hop chét 1.1 hop chit B3 va isoxadifen-etyl, hop chat 1.1, hop chéit B3
va mefenpyr-dietyl, hop chit 1.1, hop chit B3 via N-(2-metoxybenzoyl)-4-

[(metylaminocarbonyl)amino |benzensulfonamit.

Hop chét 1.1, hop chit B4 va cloquintoxet-mexyl, hop chit 1.1, hop chat B4 va
xyprosulfamit, hop chét 1.1 hop chit B2 va isoxadifen-etyl, hop chat 1.1, hop chit B4
va mefenpyr-dietyl, hop chat 1.1, hop chit B4 va N-(2-metoxybenzoyl)-4-

[(metylaminocarbonyl)amino]benzensulfonamit.

Hop chét 1.1, hop chét B5 va cloquintoxet-mexyl, hop chit 1.1, hop chat BS va
xyprosulfamit, hop chat 1.1 hop chit B5 va isoxadifen-etyl, hop chat 1.1, hop chit B5
va mefenpyr-dietyl, hop chit 1.1, hop chit B5 va N-(2-metoxybenzoyl)-4-

[(metylaminocarbonyl)amino|benzensulfonamit.

Hop chét 1.1, hop chit B6 va cloquintoxet-mexyl, hop chét 1.1, hop chit B6 va
xyprosulfamit, hop chét 1.1 hop chit B6 va isoxadifen-etyl, hop chat 1.1, hgp chat B6
va mefenpyr-dietyl, hop chat 1.1, hop chit B6 via N-(2-metoxybenzoyl)-4-

[(metylaminocarbonyl)amino]benzensulfonamit.

Hop chat 1.1, hop chéit B7 va cloquintoxet-mexyl, hop chit 1.1, hop chit B7 va
xyprosulfamit, hop chét 1.1 hop chit B7 va isoxadifen-etyl, hop chét 1.1, hop chat B7
va mefenpyr-dietyl, hop chat 1.1, hop chit B7 va N-(2-metoxybenzoyl)-4-

[(metylaminocarbonyl)amino]benzensulfonamit.

Céc ché phdm duoc uu tién khéc theo sang ché va chét an toan bao gém ché
pham dugc xé4c dinh & trén trong d6 hop chit 1.1 dugc thé bang hop chét 1.2. Cac ché
pham duoc wu tién khac theo sang ché va chit an toan bao gdm ché phim dugc xéac
dinh & trén trong d6 hop chat 1.1 dugc thé bing hop chit 1.3. Cac ché phim duge uu
tién khéc theo sang ché va chét an toan bao gdm ché pham dugc xéac dinh & trén trong
d6 hop chat 1.1 dugc thé bing hop chit 1.4. Cac ché phim dugc wu tién khéc theo
sang ché va chét an toan bao gdm ché phdm duoc x4c dinh & trén trong d6 hop chat
1.1 dugc thé bang hop chét 1.5. Cac ché pham dugc wu tién khéc theo sédng ché va chit
an toan bao gém ché pham duoc x4c dinh & trén trong d6 hop chét 1.1 duoc thé bang
hop chét 1.6. Cac ché pham duoc wu tién khéc theo sang ché va chit an toan bao gdm

ché phim duoc xac dinh & trén trong d6 hop chét 1.1 dugc thé bing hop chat 1.7. Céc
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ché phim dugc wu tién khac theo séng ché va chét an toan bao gébm ché phim dugc
xac dinh & trén trong d6 hop chat 1.1 dwoc thé bing hop chit 1.8. Cac ché pham dugce
wu tién khéc theo sang ché va chét an toan bao gdm ché phim dugc xéc dinh & trén
trong d6 hop chit 1.1 dugc thé bing hop chit 1.9. Cac ché phim dugc wu tién khac
theo sang ché va chit an toan bao gdm ché phdm dugc xac dinh & trén trong d6 hop
chét 1.1 dugc thé bing hop chit 1.10. Cac ché pham dugc wu tién khic theo séng ché
va chét an toan bao gdm ché pham dugc x4c dinh & trén trong d6 hop chit 1.1 dugc
thé bang hop chét 1.11. Cac ché pham duoc wu tién khéc theo sang ché va chét an toan
bao gdm ché phdm duoc x4c dinh & trén trong d6 hop chit 1.1 dugc thé bing hop chat
1.12. Céac ché phidm dugc wu tién khéc theo sang ché va chét an toan bao gdm ché
phim duoc xé4c dinh & trén trong d6 hop chit 1.1 duge thé bing hop chét 1.13. Cac ché
pham duoc wu tién khac theo séng ché va chit an toan bao gdm ché phim duoc xac

dinh & trén trong d6 hop chit 1.1 duoc thé bang hop chét 1.14.

Céc hop chat c6 cong thic I ¢c6 thé con duoc sir dung trong hdn hop véi cac
chét héa ndng khic nhu chét diét ndm, chét diét giun tron hodc chét diét con tring, cac
vi du cta ching dugc dua ra trong The Pesticide Manual, tai ban lan tht mudi sau,

British Crop Protection Council, 2012.

Sang ché con d& xuét phuong phap kiém soét ¢6 dai tai dia diém phuong phap
nay bao gém viéc ap dung lén dia diém cta co dai lugng kiém soat cia ché phém chira
hop chit c6 cong thire (I). Hon nita, séng ché con d& xuét phuong phap kiém soat chon
loc ¢o dai tai dia diém c6 cay trdng va c¢6 dai, trong d6 phuong phap bao gém viée 4p
dung Ién dia diém cua co dai luong kiém soat ctia ché phém theo séng ché. ‘Kiém soat'
c6 nghia 1a diét, 1am giam hodc lam chdm sy sinh truéng hodc ngdn nglra hodc lam
giam sy ndy mam. Thuong 1a cay trdng can duoc kiém soat 1a cay khong mong mudn
(co dai). ‘Pia diém' c6 nghia 1a khu vuc trong d6 ciy trong dang sinh trudng hoic s&
sinh truéng. Viéc 4p dung c6 thé duge ding 1én dia diém trude khi ndy mam va/hogc
sau khi ndy mam cua cay trong. Mot s6 cay trong c6 thé vén c6 kha ning khang cac
tac dong diét co cua cac hop chét c6 cong thic (I). Cac cy trong duge wu tién bao
gdém ngd, lia my, lda mach va lua. Tuy nhién, trong mot s6 truong hop kha ning
khang c6 thé can dugc thiét k& vao cay trong, vi du bing cach k¥ thuat di truyén. Do
do, c6 thé 1a cdy trong c6 duoc kha ning khéng d6i voi cac chit e ché 4-

hydroxyphenylpyruvat dioxygenaza (HPPD) thong qua k¥ thuét di truyén. Cac phuong
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phép 1am cho céc cy trdng khang cic chit trc ché HPPD la d biét, vi du, tir tai liéu
don sang ché W00246387. Do d6 theo phwong 4n duge uvu tién hon nita cay trong 14
chuyén gen déi voi polynucleotit chira trinh ty ADN dé mi hoa enzym HPPD khéng
chét kim trc ché HPPD ¢6 ngu@)n géc tr mot vi khuén, cu thé hon 13 tir Pseudomonas
Sfluorescens or Shewanella colwelliana, hodc tir cdy, cu thé hon 13, ¢6 ngudn gbc tir ciy
mot 1a mam hoic, cu thé hon nita 13, tir lua mach, ngd, lha my, 10a, cic loai Brachiaria,
Cenchrus, Lolium, Festuca, Setaria, Eleusine, Sorghum hodc Avena. Mot vai "su kién"
chuyén gen ctia ddu twong khang HPPD la da biét, va bao gdm vi du SYHTO04R
(W02012/082542), SYHTOH2 (W02012/082548) va FG72. Theo do, cac hop chat
diét co theo séng ché c6 su ap dung rong rii & nhiéu cay trdng, bao g@)m ngil cbe, vi du
lta mach va Iia my, bong, cdy hat cai dau, huéng duong, ngd, lta, dau twong, cu cai
duong, mia dudng va cod bé mat. Cay trdng ciing ¢ thé bao gdm cay gd, chéng han
nhu cdy an qua, ciy co, ciy dira hodc cac cdy qua hach khic. Cling dugc bao gbm 13

céy leo chang han nhu cdy nho, cdy bui c6 qud, cdy an qua va rau.

Ty 16 4p dung ciia cac hop chit c6 cong thirc T c6 thé thay d6i trong gi6i han
rong va phu thudc vao ban chét cia dit, phuong phap 4p dung (truéc hoic sau khi nay
mam; phun hat; sir dung cho luéng dé gieo hat; sir dung cho dién tich khong canh tac
V.V.), cay tréng, (céac) cé dai cin duoc kiém soat, didu kién khi hau thinh hanh, va yéu
td khac dugc didu tiét boi phuong phép 4p dung nay, thoi gian d4p dung va cdy tréng
dich. Cac hop chit c6 cong thirc I theo sdng ché thuong duogc 4p dung & ty 1é nim
trong khoang tir 10 dén 2000g/ha, dic biét 1a tir 25 dén 1000g/ha, dic biét hon la tir 25
dén 250g/ha. |

Viéc dung thuong dugc thyc hién bing cach phun ché phim, thuong 1a bang
thiét bi phun lip trén may kéo cho dién tich 16n, nhung céc phuong phéap khac ching

han nhu quét bui (déi véi bot), nho giot hodc lam udt cling ¢o thé dugc st dung.

Cay trong duoc hiéu 1a ciing bao gdm cay trong dd duoc tao kha ning khang
céc thudc diét ¢d hodc nhém cac thude diét cd (nhu céc chat tc ché ALS-, GS-,
EPSPS-, PPO-, va ACCaza) nh¢ cac phuong phap gay gidng hoic k¥ thuat di truyén
thong thuong. Vi du vé cay tréng mua vu ma di dugc lam cho dung chiu véi
imidazolinon, vi du imazamox, bing phuong phap gy giéng thong thuong 1a cay cai
diu mua he Clearfield® (cai canola). Cac vi du cta ciy trong c6 kha nang khéng cac
chét diét co bang cac phuong phap cong nghé gen bao gdm vi du cac gibng ngd khang
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glyphosat va glufosinat dugc ban trén thi truong véi nhin hiéu RoundupReady® va
LibertyLink®.

Cay tréng mua vu cling duoc hiéu 1a cay trong da dugc 1am cho khang véi con
tring gy hai bang cac phwong phép k¥ thuat di truyén, vi du ngd Bt (khang siu duc
than ngd Chau Au), bong Bt (khang v6i mot duc qua bong) va cling nhu 1a cay khoai
tdy Bt (khang v&i bo Colorado). Cac vi du vé cdy ngd Bt la ciy ngd lai Bt 176 NK®
(Syngenta Seeds). Poc t6 Bt 14 protein dugc tao thanh trong tu nhién béi vi khuin dit
Bacillus thuringiensis. Cac vi du v& doc t6, hogc cdy trong chuyén gen ¢6 thé téng hop
doc 6 nay, duge mo ta trong céc tai lidu don sang ché EP-A-451 878, EP-A-374 753,
WO 93/07278, WO 95/34656, WO 03/052073 va EP-A-427 529. Céc vi du vé cay
trdng chuyén gen c6 chira mot hozc nhidu gen mi hoa cho tinh khang chat diét con
trung va bidu hién mot hogc nhidu doc t6 13 KnockOut® (ngd), hiéu suit Gard® (ngd),
NuCOTIN33B® (bdng), Bollgard® (bong), NewLeaf® (khoai tdy), NatureGard® va
Protexcta®. Cac cdy trong mua vu hozc nguyén liéu hat ctia chung c6 thé déu khang
d6i voi chit diét co va, ciing luc d6, khang véi sur in cia con tring (cac bién cb chuyén
gen "xép chdng"). Vi du, hat c6 thé ¢6 kha ning biéu hién protein Cry3 diét con tring

trong khi cing Iuc d6 dung chiu véi glyphosat.

Cay trong mua vu cling can duoc hiéu 12 bao gdm céy trong ma thu duoc bing
phuong phap nhan gibng hodc k¥ thuat di truyén thong thudng va chta céc tinh trang
duoc goi la tinh trang ndng sut (vi du nhu kha nang bn dinh luu trir dugc cai thién, gia

tri dinh dudng cao hon va huong vi dugc cai thién).

Ché phdm c6 thé dugc str dung dé kiém soat cay khong mong muén (goi chung
1a ‘cod dai'). Co dai duogc kiém soat c6 thé 1a ca céc loai mot 14 mam, vi du Agrostis,
Alopecurus, Avena, Brachiaria, Bromus, Cenchrus, Cyperus, Digitaria, Echinochloa,
Eleusine, Lolium, Monochoria, Rottboellia, Sagittaria, Scirpus, Setaria va Sorghum,
va céac loai hai 14 mam, vi du Abutilon, Amaranthus, Ambrosia, Chenopodium,
Chrysanthemum, Conyza, Galium, Ipomoea, Nasturtium, Sida, Sinapis, Solanum,

Stellaria, Veronica, Viola va Xanthium.

Theo khia canh khac sang ché dé xuit viéc sir dung hop chét c6 cong thic (T)

nhu duoc x4c dinh & ddy lam chét diét co.
Céc hop chit theo sang ché c6 thé duoc diéu ché theo cac so do sau day.
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Diéu ché cic hop chét c6 cong thire (I) duge thuc hién tuong tw voi cac quy

trinh da bit va bao gdm viéc cho hop chat c¢6 cong thire (Tlc):

R1\(\/U\LG

N 0o

N (Ic)

trong d6 dinh nghia cta R! 1a nhu d6i véi cong thirc (I) va LG 1a nhém roi
chuyén, vi du nguyén tir halogen, nhu clo, hogc nhém alkoxy hodc aryloxy, nhu 4-
nitrophenoxy, trong dung mdi hitu co tro, nhu diclometan hodc axetonitril, véi su ¢

mit ctia bazo, nhu trietylamin, phan g véi diketon c6 cong thire (III)

trong do

Al vaRe Rb, R, R¢ nhu duoc x4c dinh trude d6 ddi voi cong thire (I);

dé tao ra este c6 cong thirc (IV):-
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ma c6 thé duoc sip x€p lai st dung céc chat xuc tic, nhu 4-
dimetylaminopyridin, hodc axeton xyanohydrin, hodc mudi xyanua kim loai, nhu natri
xyanua, voi sy ¢ mit cia baza thich hop, nhu trietylamin, d€ tao ra cdc hop chat ¢6

cong thuc ().

Do d6, theo khia canh khac sang ché dé xudt hop chét c6 cong thirc (IT)

trong d6

R! 1a nhu dugc x4c dinh & trude va R? duge chon tir nhom bao gém halogen, —
OH, C-Cs alkoxy, aryloxy va imdazolyl dugc lién két N. Trong béi canh nay, t5t hon
la aryloxy 1a nhém phenoxy tuy y dugc thé trén vong phenyl béi tir mot dén nam nhom
bao gém: flo, clo, nitro, xyano, Ci-Csalkyl , C1-Czalkoxy va Ci-Cshaloalkyl. Cac vi du
cu thé ctia cac nhém aryloxy duge uu tién do d6 bao gbm phenoxy, 4-nitrophenoxy va

2,3,4,5, 6-pentaflophenoxy.

Bang C2 — Céc vi du cua cac hop chit theo sang ché.
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Hop
chét

Rl

R2

'"H NMR (400 MHz, CDCl3)

2.1

cPr

2.2

cPr

14,10 (br. s, 1H), 8,06 (s,
1H), 7,14 (m, 1H), 7,10 (m,
1H), 6,97 (d, 1H), 3,95 (s,
3H), 3,90 (s, 3H), 2,10 (m,
1H), 1,15 (m, 2H), 1,00 (m,
2H).

2.3

cPr

-0O-CoHs

7,55 (s, 1H), 7,11 (m, 2H),
6,91 (d, 1H), 4,40 (q, 2H),
3,94 (s, 3H), 3,90 (s, 3H),
1,97 (m, 1H), 1,40 (t, 3H),
1,04 (m, 2H), 0,92 (m, 2H).

2.4

CH3

7,88 (s, 1H), 7,14 — 7,11 (m,
2H), 6,94 (d, 1H), 3,93 (s,
3H), 3,90 (s, 3H), 2,51 (s,

3H)

2.5

CH3

14,01 (br. s, 1H), 8,18 (s,
1H), 7,16 (d, 1H), 7,08 (br.
s, 1H), 6,98 (d, 1H), 3,94
(app. d, 6H), 2,55 (s, 3H).

2.6

CH3

-O-CoHs

7,66 (s, 1H), 7,11 (br. s,
2H), 6,93 (d, 1H), 4,41 (q,
2H), 3,92 (s, 3H), 3,90 (s,
3H), 2,44 (s, 3H), 1,39 (4,
3H).

2.7

CHj;

N

8,07 (s, 1T1), 7,58 - 7,53 (m,
2H), 7,49 (t, I=1,5 Hz, 1H),
748 (s, 1H), 7,12 (dd,
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Hop R?
. R! "H NMR (400 MHz, CDCl3)
chat
J=0,6, 1,7 Hz, 1H), 7,01 -
6,97 (m, 2H), 3,85 (s, 3H),
2,50 (s, 3H)
AR
2.8 cPr N N
\—/
2.9 | CHs -O-CHs
2.10 | cPr -O-CHs;
2.11 | CHs -O-tBu
2.12 | cPr -O-tBu
2.13 | CHs -O-1Pr
2.14 | cPr -O-iPr

biketon cé cong thuc (III) co thé c6 trén thi trudng hoic, khi khong c6, duge
diéu ché thong qua cac phuong phép dugc md ta chi tiét trong tai lidu. Vi dy, didu ché
dion trong d6 A! la C=0 va R?, R, R¢ va R? déu 1a metyl dugc md ta chi tiét trong
Tetrahedron 2013, 8559-8563. Piéu ché dion trong d6 A' 1a CH(etyl) va R? RP, R va
RY ddu 1a hydro dugc mod ta chi tiét trong Tetrahedron, 2000, 4753-4758. Diéu ché
dion trong d6 A! 1a CHa, R*R° 1a -CH2CHa- va R® va R déu 1a hydro dugc md ta chi
tiét trong Tetrahedron Lett. 2013, 557-561. Didu ché dion trong d6 A! 1a CHa va R?, R®,
R® va R¢ déu 1a metyl duge mo ta chi tiét trong tai liéu don sang ché US5006150 A1,
1991.

Do d6, theo khia canh khéc, sang ché dé xuit phuong phép san xut hop chat c6
cong thirc (I) bao g@)m (i) cho, trong dung méi hitu co tro va véi sy cd mit cua bazo,

hop chat ¢6 cong thire (I1c):
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trong d6 dinh nghia cta R! 14 nhu d6i voi cong thirc (I) va LG 1a nhém roi
chuyén (vi du nguyén tir halogen, nhu clo, hodc an alkoxy hodc aryloxy group, nhu 4-

nitrophenoxy), phan tmg véi diketon cé cong thirc (I1I)

va (ii) sép xép lai san phdm thu duoc thanh hop chit c6 cong thirc (I).

Cac hop chit ¢6 cong thire (Ilc) ¢6 thé duge diéu ché tir axit carboxylic ¢ cong

thirc (IIb)

o) (6]
R R
Xy ToH | LG
N
N X0 SN0
_——
(IIb) (Ic)
~
o~ o
O O

Vi du, d6i v6i LG = clo, ngudi ¢6 hiéu biét trung binh trong linh vuc hiéu rang
phuong phép thong thudng dé thyuc hién viéc bién dbi nay nhu xir Iy axit carboxylic
v6i 1 duong lugng clia oxalyl clorua va lugng xuc tac cua N,N-dimetylformamit trong

dung méi khong phan cuc nhu diclometan hodc axetonitril.
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Axit carboxylic ¢6 cong thirc (ITb) ¢6 thé dén luot n6 duge diéu ché tir este ¢6
cong thire (ITa) bing cach xir ly véi bazo alkoxit nhu lithi hydroxit trong hé dung moi
thich hop ctia hdn hop nuée va dung méi hiru co. Céac vi du cua este thich hop 14 trong
d6 R? C;-Cealkyl-, nhu metyl, etyl, n-propyl va isopropyl. Cac vi du ctia h¢ dung mdi
thich hop 1a tetrahydrofuran / nude (1:1) hodc etanol / nude (1:1).

0]

1 2
R R
o HO\B/OH \(fj\o/
R! ,Rz N
| A 0 + .
N o
° W !
~ V)

|
N7 N0
(lla)
N
O/
O\

Este c6 cong thic (ITa) c6 thé duge diéu ché tir phan tmg ghép nbi Chan-Lam
gifta pyridazinon cé cong thirc (IV) va axit 3,4-dimetoxyboronic. Phan tmg Chan-Lam
duge mo ta chi tiét trong Tetrahedron Lett. 1998, 2933-2936. C4c phan ng ndy st
dung mudi ddng (IT) hoic dong (I) nhu dong (IT) axetat, dung mdi khong phan cuc nhu
diclometan hodc 1,2-dicloetan va bazo hitu co, vi du trietylamin hodc pyridin hodc hdn
hop 1:1 cta trietylamin va pyridin. Cac duong lugng si€u ty luong cta mudi dong (I)
hoac déng (II), thong thuong 1-3 duong lugng cua déng (IT) axetat, co thé dugc sir
dung. Tuy y, luong xuc tac cia chét xtc tac déng, vi du tir 0,05 dén 0,3 duong lugng
mol cta ddng (II) axetat, c6 thé duoc sir dung thay vi néu >1 duong luong cla chét
oxy hoda cling dugc thém vao. Céc vi du thich hop cua chét oxy héa la pyridin-N-oxit
hodic bong bong khi hodc oxy qua hdn hgp phan ung. Phan tmg ¢ thé thuong dugc
thuc hién & nhiét do phong dé thu duoc chuyén dbi chép nhén duogc trong 2-16h.
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Pyridazinon c6 cong thtc (IV) cé thé duoc didu ché bing cich oxy hoa
dihydropyridazinon c6 cong thirc (VI) véi chét oxy héa thich hop. Céc vi du cta chét
oxy héa thich hgp 1a brom trong dung dich cta axit axetic hodc diclometan, hodc

iodobenzen diaxetat trong dung dich ctia isopropanol.

2

R o)
o o 0O R /RZ
1 O\ 2 N
R)J\I( R N 0 (VI)
o) H
(VI

bihydropyridazinon c6 cong thirc (VI) c6 thé duoc didu ché théng qua viée xir
ly céc hop chit c¢6 cong thire (VII) véi hydrazin hydrat trong dung moi thich hop nhu

etanol dudi diéu kién hoi luu.

2 R
T o
0 Ox° 0
+ EE—
0
VIl o ()

Cac hop chét ¢6 cong thire (VII) ¢6 thé duge didu ché thong qua viéc alkyl hoa
dialkyl malonat ban trén thi trueong (vi du dietyl malonat) v&i bromo-keton ¢6 cong
thirc (VIII) vé6i su ¢6 mat ctia bazo thich hop, vi du kali carbonat, trong dung moi thich

hop, vi du axeton.

) Br2 o
R1/U\ R1/U\/Br
(IX) (VI
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Cac hop chét ¢6 cong thirc (VIII) c6 thé c6 trén thi trudng, hodc tlly y chung ¢6
thé duoc didu ché thong qua viée xir Iy bing brom metyl keton c6 cong thie (IX) c6
trén thi trudng bing cach xir Iy bing brom trong dung moi thich hgp nhu metanol hogc

hdn hop ciia nudce va axit axetic bang (~5:1).
Vi du thwe hién sing ché

Céc vi du khong gi6i han sau ddy dé xuét cic phuong phép téng hop cu thé dbi

v6i céc hop chit dai dién ctia sang ché, nhu dugce dé cap dén trong bang C1 & trén.

Vi du didu ché 1: Pidu ché 6-[6-xyclopropyl-2-(3,4-dimetoxyphenyl)-3-oxo-
pyridazin-4-carbonyl]-2,2,4,4-tetrametyl-xyclohexan-1,3,5-trion (hop chét 1.11 (xem
bang C1)).

Budc 1. Diéu ché 2-bromo-1-xyclopropyl-etanon.

O 0
Vu\ - %Br

Dung dich khudy cta 1-xyclopropyletanon (50g, 595mmol) trong MeOH
(350mL)> & 0°C (bé d4) dugc thém brom (32mL, 595mmol) nhé giot qua khoang thoi
gian 1 gid (mau dé ban dau ctia hdn hgp phan tng tré thanh khong mau khi thém xong
brom). Dung dich tao thanh sau d6 dugc khudy duéi 5°C trong 4 gid, sau d6 nudc
(175mL) duoc thém va hdn hop phén ting duoc khudy & nhiét d6 phong trong 16 gio.
Hén hop phan g sau d6 duoc rét vao nude (1000mL) va duge chiét bing CHaCla (2
x 1000mL). Lop hitu co két hop duoc rira bang dung dich NaHCO3 nudce bdo hoa
(500mL), nudc (500mL) va cudi cing bing nudc mudi (S00mL). Lép hitu co duge
lam khé qua NaxSOs, dugc loc va duge cd dic trong chin khong dé tao ra chit dau
mau niu sang. 2-bromo-1-xyclopropyl-etanon tinh khiét thu dugc bang cach chung cat

chén khong dau thd nay & 100°C (59g, 61%).

'H NMR (400 MHz, CDCls) 8 = 4,01 (s, 2F), 2,22-2,17 (m, 1H), 1,14-1,11 (m,
2H), 1,03-0,99 (m, 2H).

Budc 2. Diéu ché dietyl 2-(2-xyclopropyl-2-oxo-etyl)propanedioat.
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Dung dich khudy cta 2-bromo-1-xyclopropyl-etanon (50g, 307mmol) trong
axeton (450mL) & nhiét d6 phong duge thém K2COs (64g, 460mmol), kali iodua (1,5g,
9,2mmol) va dietylmalonat (§4g, 337mmol) va hdn hop tao thanh duoc gia nhiét & hdi
Iwu (75°C) trong 16 gid. HAn hop phéan img duoc loc va phan loc duge ¢6 dic trong
chan khong. VAt lidu tho duoc tinh ché bing sic ky cot, duge rira gidi bang 8% EtOAc
trong hexan dé tao ra dietyl 2-(2-xyclopropyl-2-oxo-etyl)propanedioat 1a chét ddu mau
vang sang (40g, 54%).

'H NMR (400 MHz, CDCl3) 8 = 4,24-4,13 (m, 4H), 3,95 (t, 1H), 3,18 (d, 2H),
1,98-1,92 (m, 1H), 1,26 (t, 6H), 1,06-1,03 (m, 2H), 0,93-0,88 (m, 2H).

Budc 3. Didu ché etyl 3-xyclopropyl-6-oxo-4,5-dihydro-1H-pyridazin-5-

carboxylat.

(0] (0]
o. - = |
~ N
N 0
e} H

Dung dich khudy ctia dietyl 2-(2-xyclopropyl-2-oxo-etyl)propanedioat (70g,
289mmol) trong EtOH (500mL) trong khoéng 0-5°C (bé nudce dd) duge thém hydrazin
hydrat (16mL, 318mmol) nhé giot va dung dich tao thanh dugc khqu o nhiét do
phong trong 20 gid. Tét ca chat bay hoi duoc loai khéi hdn hop phan tng trong chan
khong dé tao ra etyl 3-xyclopropyl-6-oxo-4,5-dihydro-1H-pyridazin-5-carboxylat tho
1a chat diu mau vang dam (52g, chét tho). Vit liéu tho ndy duogc sir dung trong budc

tiép theo ma khong can tinh ché thém.

Budc 4. Diéu ché etyl 3-xyclopropyl-6-oxo-1H-pyridazin-5-carboxylat.
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Dung dich khudy cua etyl 3-xyclopropyl-6-oxo-4,5-dihydro-1H-pyridazin-5-
carboxylat (52g chét thd, 247mmol) trong AcOH (500mL) trong khoang 10-15°C dugc
thém dung dich cta brom (20mL, 317mmol) trong AcOH (200mL) nho giot qua
khoéang thoi gian 30 phat. Dung dich tao thanh sau d6 duoc khudy & nhiét d6 phong
thém 30 phat. AcOH dugc loai khoi hdn hop phan tmg trong chén khong. Can dugc
thém EtOAc (2000mL) va nude (5000mL) va hdn hop duoc lic ky. Tat ca céc hat
khong tan sau d6 duoc loai bing cach loc qua dém Xélit va sau d6 céc 16p loc dugc
tach. Lép nudc duge chiét thém véi EtOAc (1000mL). Céc 16p EtOAc két hop sau d6
duogce rira bang dung dich NaHCO3 nuéc bdo hoa (500mL), dung dich NaxS203 nudce
bio hoa (500mL) va cubi cung bing nuwdec mubi (500mL). Lép hitu co duge 1am khod
qua NaySOs, duge loc va duge c6 dic trong chan khong. Vit li€u thé dugc tinh ché
bang sic ky cot duoc rira giai bing 8% EtOAc trong hexan dé tao ra sin phim mong
muén 14 chit rén mau vang sang. Chét rn dugc tinh ché thém bing cach nghién thanh
bot v4i dung dich 1% cua EtOAc trong hexan dé tao ra etyl 3-xyclopropyl-6-oxo-1H-
pyridazin-5-carboxylat la chét rdn mau tring duc (17g, 28% qua hai buéc).

"H NMR (400 MHz, CDCl3) 6 = 11,17 (s, 1H), 7,65 (s, 1H), 4,40 (q, 2H), 1,92-
1,85 (m, 1H), 1,38 (t, 3H), 1,02-0,98 (m, 2H), 0,92-0,88 (m, 2H).

Budce 5. Biéu ché etyl 6-xyclopropyl-2-(3,4-dimetoxyphenyl)-3-oxo-pyridazin-
4-carboxylat.
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Dung dich khudy cta etyl 3-xyclopropyl-6-oxo-1H-pyridazin-5-carboxylat
(2,00g, 9,61mmol) trong diclometan (70mL) dugc thém, sang phan tir 4A (0,88g),
dong(I) axetat monohydrat (4,01g, 22,Immol), trietylamin (2,7mL, 19,2mmol) va
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pyridin (1,6mL, 19,2mmol). Sau d6 axit (3,4-dimetoxyphenyl)boronic (2,6g,
14,4mmol) dugc thém timg phin qua 10 phut. Hon hop phén tng duoc khudy trong 4
gid & nhiét do phong v6i didu khién bong khi nén. Sau 4 gity khi nén duoc tat va tiép
tuc khudy thém 16 gid. Hon hop phan mg duoc loc qua Xélit rira can bang CH,Cl, bd
sung. Phén loc duge rira bing dung dich HC1 nuéce 2N (2 x 100mL) va dung dich nuée
mudi bdo hoa (100mL). Lép hitu co dugc 1am khoé qua MgSOs, duoc loc va duge ¢d
dac trong chan khéng dé tao ra gdm mau vang t6i. Tinh ché bing sic ky cot duoc ria
giai bang 0-100% EtOAc trong isohexan tao ra etyl 6-xyclopropyl-2-(3,4-
dimetoxyphenyl)-3-oxo-pyridazin-4-carboxylat la gom mau vang sang (2,46g, 74%).

'H NMR (400 MHz, CDCL) 6 = 7,55 (s, 1H), 7,11 (m, 2H), 6,91 (d, 1H), 4,40
(g, 2H), 3,94 (s, 3H), 3,90 (s, 3H), 1,97 (m, 1H), 1,40 (t, 3H), 1,04 (m, 2H), 0,92 (m,
2H).

Budc 6. Diéu ché axit 6-xyclopropyl-2-(3,4-dimetoxyphenyl)-3-oxo-pyridazin-

4-carboxylic.

0 0
|\ O/\ WOH
N
NS0 N\N o}

o~ o~
~N O\

Dung dich cua etyl 6-xyclopropyl-2-(3,4-dimetoxyphenyl)-3-oxo-pyridazin-4-
carboxylat (2,40g, 6,97mmol) trong tetrahydrofuran (50mL) duoc thém nudc (2ZmL)
sau d¢6 lithi hydroxit (0,45g, 10,5mmol). Dung dich tao thanh duoc khuéy & nhiét do
phong trong 90 phut. THF dugc loai trong chan khong va hdn hop nude con lai duge
pha lodng véi nudge (25mL) va duoc rira véi EtOAc (30mL). Lép nude duoe khudy
manh dugc axit hoa dén d6 pH = 1 bing dung dich HCl ddm dic - két tha mau vang
tao thanh trong qua trinh. N6 duoc gom bang cach loc tao ra axit 6-xyclopropyl-2-
(3,4-dimetoxyphenyl)-3-oxo-pyridazin-4-carboxylic 1a chit rin mau vang (1,78g,
81%).

'H NMR (400 MHz, CDCls) § = 14,10 (br. s, 1H), 8,06 (s, 1H), 7,14 (m, 1H),
7,10 (m, 1H), 6,97 (d, 1H), 3,95 (s, 3H), 3,90 (s, 3H), 2,10 (m, 1H), 1,15 (m, 2H),
1,00 (m, 2F1).
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Budce 7. Diéu ché 6-[6-xyclopropyl-2-(3,4-dimetoxyphenyl)-3-oxo-pyridazin-4-
carbonyl]-2,2,4,4-tetrametyl-xyclohexan-1,3,5-trion (hop chét 1.11).

Dusi khi quyén nito, dung dich cta axit 6-xyclopropyl-2-(3,4-
dimetoxyphenyl)-3-oxo-pyridazin-4-carboxylic (1,00g, 3,16mmol) trong diclometan
(khan, 20mL) trong binh 3 ¢ d4y tron 100mL dugc thém N,N-dimetylformamit (khan,
0,012mL, 0,158mmol) sau dé oxalyl clorua (0,29mL, 3,32mmol) nhé giot va hdn hop
phéan tmg dwoc khudy & nhiét d6 phong trong 1 gid. Hon hop phan tmg duoc 1am lanh
dén 0°C (b& mubdi/d4) va trietylamin (1,77mL, 12,7mmol) dugc thém nhé giot qua 15
phut, sau d6 dugc khudy trong 5 phut & 0°C trudce khi 2,2.4,4-tetrametylxyclohexan-
1,3,5-trion (0,58g, 3,17mmol) dugc hoa tan t8i thiéu CH>CL duoc thém nhod giot qua
15 phut. Dung dich tao thanh dugc khudy & 0°C trong 5 phut sau d6 1 giv & nhiét do
phong. Hén hop phan {mg dugc lam lanh dén 0°C va trietylamin nita (1,77mL,
12,7mmol) dugc thém nhéd giot qua 10 phut sau dé axeton xyanohydrin (0,044mL,
0,475mmol). Hon hop phéan tmg duoc khudy & 0°C trong 5 phit sau d6 duoc gia nhiét
& hdi luu (40°C) trong 90 phat. Hn hop phéan tmg dugc dé ngudi dén nhiét d6 phong,
duoc loc va phén loc dugc ¢6 dic trong chan khong. Tinh ché béng sdc ky cot duge
rira giai bing hé dung mdi hon hop cua 20:8:4:4:1 toluen : dioxan : EtOH : EtN :
nudc tao ra mudi trietylamin ctia hop chit mong muén. Chit diu thé dugc hoa tan
trong MeOH va nap 1én hop SAX chiét chét ran. Cot duoc suc rira béng 3 thé tich cot
ctia MeOH va sau d6 san phdm mong mudn dugc gii phong véi axit formic 1% trong
MeOH, c6 dic trong chan khéng dé tao ra 6-[6-xyclopropyl-2-(3,4-dimetoxyphenyl)-
3-oxo-pyridazin-4-carbonyl]-2,2,4,4-tetrametyl-xyclohexan-1,3,5-trion (0,31g, 20%) 1a
bot mau cam nghién min.

"H NMR (400MHz, CDCl3) 6 = 7,13 (s, 1H), 7,12-7,06 (m, 2H), 6,91 (d, 1H),
3,91 (s, 3H), 3,88 (s, 3H), 2,00-1,92 (m, 1H), 1,52 (br. s, 6H), 1,40 (br. s, 6H), 1,05-
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0,98 (m, 2H), 0,98-0,91 (m, 2H).

Vi du diéu ché 2: Piéu ché 2-[6-xyclopropyl-2-(3,4-dimetoxyphenyl)-3-oxo-
pyridazin-4-carbonyl]-5-metyl-xyclohexan-1,3-dion (hop chét 1.8 (xem bang C1)).

Axit 6-xyclopropyl-2-(3,4-dimetoxyphenyl)-3-oxo-pyridazin-4-carboxylic
(1,00g, 3,16mmol) dugc lay trong DCM khé (20mL) va n6 duge thém mdt giot DMF
kho. Sau do6 oxalylclorua (0,35mL, 4,11mmol) dugc thém nhd giot vao hdén hop &
duoc khudy trong 1h. Hon hop phan tng dugc cb dic dudi ap sudt giam trong khi
quyén nito. Sau d6 khdi phan mg thoé dugc hoa tan trong DCM khd (15mL), sang
phan tir hoat tinh dugc thém & hdn hop phén tmg duge lam lanh trong bé mudi da. Sau
d6 trietylamin (1,23mL, 9,48mmol) dugc thém nho giot vao hdn hop phan tmg qua 15
phut sau d6 5-metyl-1,3-xyclohexan dion (479mg, 3,79mmol) trong DCM (10mL)
duoc thém nho giot vao hdén hop phan tng. Puge khuéy & nhiét do phong trong 1h,
Sau d6 trietylamin (1,23mL, 9,48mmol) va axeton xyanohydrin (0,22mL, 2,37mmol)
duoc thém va phan tmg dugc khudy trong 2,5h. Chét thé dugc pha lodng véi DCM &
duoc rira béng HCI 1N. Tinh ché béng séc ky cot duge rira giai béng hé dung moi hon
hop cua 20:8:4:4:1 toluen : dioxan : EtOH : EtsN : nudce tao ra mudi trietylamin ctia
hop chit mong muén 1a gdm mau ndu. Gom nay dugc thém nude (25mL) va CHCl
(25mL) va né duge axit hoa dén pH=1 bang HCI 2M. Hdn hop duge khudy trong 5
phut, sau d6 cac pha dugc tach qua hop tach pha, rira bing CH,Cl, nita. Pha hitu co
duoc c6 dic d& tao ra san phim mong mubn 2-[6-xyclopropyl-2-(3,4-
dimetoxyphenyl)-3-oxo-pyridazin-4-carbonyl]-5-metyl-xyclohexan-1,3-dion  (850mg,
2,00mmol, 63%) 1a chét rin.
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'H NMR (400MHz, CDCl3) 8 = 7,14-7,10 (2H, m), 6,98 (1H, s), 6,89 (1H, d),
3,89 (3H, s), 3,87 (3H, s), 2,75-2,71 (1H, m), 2,53-2,39 (2H, m), 2,32-2,26 (1H, m),
2,18-2,12 (1H, m), 1,97-1,90 (1H, m), 1,08 (3H, d), 0,99-0,95 (2H, m), 0,93-0,87 (2H,
m).

Vi du didu ché 3: Pidu ché 2-[2-(3,4-dimetoxyphenyl)-6-metyl-3-oxo-
pyridazin-4-carbonyl]xyclohexan-1,3-dion (hop chét 1.3 (xem bang C1)).

Bude 1. Pidu ché 1-bromopropan-2-on.

. —— 1.

Axeton (150g, 2,58mol), nudc (480mL) va axit axetic bang (90mL) duoc khudy
trong binh hai ¢b d4y tron va duoc gia nhiét dén hdi luu (75°C). Brom (73,2mL,
2,84mol) duogc thém ting phin vao dung dich. Hon hop phan tmg tiép tuc duge gia
nhiét & 75°C dén khi tré lai khong mau. Sau d6 né dugc lam lanh dén 0°C (bé d4) va
nudc duoce thém (100mL) sau d6 Na,CO3 vira du dén khi n6é khong con tinh axit. Hon
hop phéan tmg dugc chuyén vao phéu tach va 16p hitu co day duoc tach, duge lam kho

qua NaxSOs va duoc loc dé tao ra 1-bromopropan-2-on (99,0g, 28%).
"H NMR (CDCl3, 400MHz) 6 = 3,23 (s, 2H), 1,67-1,72 (m, 3H).

Budc 2. Diéu ché dietyl 2-axetonylpropanedioat.

O f
Ao —— /kjll(o\/
0]
1-bromopropan-2-on (90g, 0,66mol) dugc hoa tan trong axeton (740mL) va
dudi khi quyén nito dietylmalonat (126mL, 0,79mol), K2COs (13g, 0,99 mol) va KI
(3,27g, 19,7mmol) dugc thém vao dung dich khudy. Hon hop phan tmg duge gia nhiét
& hdi luu trong 16 gid. Hon hgp phan ung duge loc va phan loc dugc cb dic trong
chan khong. Vit liéu tho duge hoa tan trong EtOAc va duge rira bing nudc sau dé

bang nudc mudi. Lop hitu co duge 1lam kho qua NaxSOs, duge loc va duge ¢d dac

trong chan khong dé tao ra chét 16ng. San phdm thé nay duoc tinh ché bing sic ky cot
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duoc rira giai baing MeOH 0-5% trong CH,Cl dé tao ra dietyl 2-axetonylpropanedioat
1a chit diu mau vang nhat (80,0g, 56%).

'H NMR (CDCls, 400MHz) 8 = 4,21-4,04 (m, 4H), 3,78 (t, 1H), 2,99 (d, 2H),
2,20-2,06 (m, 3H), 1,27-1,13 ppm (m, 6H).

Budc 3. Biéu ché etyl 3-metyl-6-ox0-4,5-dihydro-1H-pyridazin-5-carboxylat.

Dietyl 2-axetonylpropanedioat (80g, 370mmol) duoc hoa tan trong etanol tuy€t
dbi (175mL) va duoc lam lanh dén 0°C. Dung dich khudy duoc thém hydrazin hydrat
(20,4mL, 407mmol) nho giot. H3n hop duwoc 1am 4m dén nhiét d6 phong va dugc
khudy trong 16 git. Hon hop phan tng dugc ¢ dic trong chin khong va etyl 3-metyl-
6-0x0-4,5-dihydro-1H-pyridazin-5-carboxylat thd tao thanh dugc st dung truc tiép
trong bude tiép theo ma khong cn tinh ché thém (61,0g chit thd, 90%).

Budc 4. Didu ché etyl 3-metyl-6-oxo-1H-pyridazin-5-carboxylat.

o X o

Dung dich ctia brom (17mL, 662mmol) trong axit axetic (140mL) duoc thém
timg phdn vao dung dich khudy cua etyl 3-metyl-6-ox0-4,5-dihydro-1H-pyridazin-5-
carboxylat (61g chit thd, 331mmol) trong axit (1250mL). Hén hop phan tmg duoc
khuéy & nhiét d6 phong trong 1 gio sau dé dugc co déac trong chan khong. Vat li€u tho
dugc hoa tan trong EtOAc va dung dich nay duoc rira bing nude sau d6 bang nude
mudi, duoc lam kho qua NaxSOy4, dugce loc va duge co dic trong chan khong. Vat liu
thd duoc tinh ché bing séc ky cot duoc ria giai bing 0-5% MeOH trong CH>Cl dé
tao ra etyl 3-metyl-6-oxo-1H-pyridazin-5-carboxylat la chat rin mau tring duc (22,0g,
37%).
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'H NMR (CDCl;, 400MHz) § = 7,71 (s, 1H), 4,40 (q, 2H), 2,39 (s, 3H), 1,39 (1,
3H).

Budc 5. Didu ché etyl 2-(3,4-dimetoxyphenyl)-6-metyl-3-oxo-pyridazin-4-

carboxylat.

0]

I AN o N\N o
N —
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Dung dich cta etyl 3-metyl-6-oxo0-1H-pyridazin-5-carboxylat (5,0g, 27,4mmol)
trong diclometan (200mL) dugc thém dong(II) axetat monohydrat (12,6g, 63,1 mmol),
sang phan t& 4A, pyridin (4,4mL, 54,9mmol) va trietylamin (7,7mL, 54,9mmol).
Huyén phii khudy dugc thém axit (3,4-dimetoxyphenyl)boronic (7,0g, 38,4mmol) timg
phin qua 5 phut va hdn hop phan tmg duge khudy & nhiét d@ phong trong 16 gid. Hon
hop phéan tmg duoc loc qua Xélit rira cin bang CH2Cl nita. Phén loc duoc rira bang
dung dich HCI nuée 2N (2 x 200mL), dugce lam khé qua MgSOs, duoc loc va dugc cd
dic trong chin khong. Tinh ché bang sc ky cot duoc rira giai bang 20-100% EtOAc

trong isohexan tao ra etyl 2-(3,4-dimetoxyphenyl)-6-metyl-3-oxo-pyridazin-4-
carboxylat 1a chat rdn mau vang nhat (5,10g, 58%) .

'"H NMR (400MHz, CDCl3) 8 = 7,66 (s, 1H), 7,11 (br. s, 2H), 6,93 (d, 1H), 4,41
(g, 2H), 3,92 (s, 3H), 3,90 (s, 3H), 2,44 (s, 3H), 1,39 (t, 3H).

Bude 6. Didu ché axit 2-(3,4-dimetoxyphenyl)-6-metyl-3-oxo-pyridazin-4-

carboxylic.

N o0 N OH
N N
SN SN0
o~ o~
N O\

Dung dich cta etyl 2-(3,4-dimetoxyphenyl)-6-metyl-3-oxo-pyridazin-4-
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carboxylat (12,0g, 37,7mmol) trong tetrahydrofuran (200mL) dugc lam lanh dén 0°C
(bé d4) duoc thém dung dich cua lithi hydroxit monohydrat (2,37g, 56,5mmol) trong
nuée (100mL). Hon hop phan tmg duoc lam 4m dén nhiét do phong va duoc khudy
trong 30 phut. THF duoc loai trong chan khong va hdn hop nuée duge rira voi CHaCla
(3 x 40mL). Dung dich nu6c dugc lam lanh dén 0°C, va duogc khuéy trong khi dung
dich HC1 didm dac dugc thém dén khi dat pH=1. Chét rin mau vang sang két taa trong
qué trinh. Chét rin ndy dugc gom bang cach loc. Chét rin dugc hoa tan trong CH2Cly
va dung dich dugc 1am khd qua MgSOq, dugce loc va duge ¢d dic trong chin khong dé
tao ra axit 2-(3,4-dimetoxyphenyl)-6-metyl-3-oxo-pyridazin-4-carboxylic la chét rin

mau vang sang (9,5g, 87%).

'H NMR (400MHz, CDCL) & = 14,01 (br. s, 1H), 8,18 (s, 1H), 7,16 (d, 1H),
7,08 (br. s, 1H), 6,98 (d, 1H), 3,94 (app. d, 6H), 2,55 (s, 3H).

Buéc 7. Pibu ché 2-[2-(3,4-dimetoxyphenyl)-6-metyl-3-oxo-pyridazin-4-
carbonyl]xyclohexan-1,3-dion (hop chat 1.3).

O
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Dung dich axit 2-(3,4-dimetoxyphenyl)-6-metyl-3-oxo-pyridazin-4-carboxylic
(1,00g, 3,44mmol) trong diclometan (khan, 13mL) dugc thém 3 giot N,N-
dimetylformamit (khan) sau d6 thém nho giot oxalyl clorua (0,33mL, 3,79mmol).
Khudy hdn hop phan tmg & nhiét do phong trong 16 gid. DMF thém (1 giot) va oxalyl
clorua (0,1mL) duoc thém va tiép tuc khudy & nhiét d6 phong trong 1 gid. Dung dich
lanh (0°C (bé d4)) ctia xyclohexan-1,3-dion (0,41g, 3,62mmol) trong diclometan (khan,
7,0mL) duoc thém trietylamin (1,44mL, 10,3mmol). Dung dich axit clorua sau do6
duogc thém vao dung dich xyclohexan-1,3-dion-trietylamin qua bom xy lanh qua 10
phtt (70mL/h) va hdn hop phan tng duogc khudy & 0°C thém 5 phut. Ngoai ra
trietylamin (0,48mL, 3,45mmol) dugc thém sau do axeton xyanohydrin (1a dung dich
gbc trong CH>Cl> khan) (10%, 0,34mmol). Binh phan tmg dugc chuyén vao bé dau gia
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nhiét truée va duoc gia nhiét kém khudy & hdi Iuu (40°C) trong 6 gidr va sau d6 dé
khudy & nhiét d6 phong thém 16 gid. Hon hgp phan tmg dugc cd dac trong chan khong
dé tao ra cin mau den. Tinh ché bing sic ky cot duoc rira giai béng hé dung mdi hdn
hop cua 20:8:4:4:1 toluen : dioxan : EtOH : EtsN : nudc tao ra mudi trietylamin ctia
hop chét mong mudn 13 gdbm mau ndu. Goém nay dugc thém nude (25mL) va CH2Cl,
(25mL) va dugc axit héa dén do pH=1 bang HCl 2M. Hén hop duoc khudy trong 5
phit, sau do cac pha dugc tdch qua hdp tach pha, rira bang CH>Cl, khac. Pha hitu co
dugc c6 dic d& tao ra 2-[2-(3,4-dimetoxyphenyl)-6-metyl-3-oxo-pyridazin-4-
carbonyl]xyclohexan-1,3-dion 1a bot mau cam (400mg, 30% hi¢u sudt).

"H NMR (400MHz, CDCls) 6 = 16,14 (1H, s), 7,13 (1H, dd), 7,09 (2H, m), 6,92
(1H, d), 3,90 (3H, s), 3,89 (3H, s), 2,73 (3H, t), 2,46 (3H, t), 2,41 (3H, s), 2,04 (2H,
quintet).

Vi du diéu ché 4. Didu ché 3-[2-(3,4-dimetoxyphenyl)-6-metyl-3-oxo-
pyridazin-4-carbonyl]bixyclo[3.2.1]octan-2,4-dion (hop chét 1.1 (xem bang C1)).
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DMF (cat.) va oxalylclorua (0,6mL) duoc thém vao huyén pht khudy cta axit
2-(3,4-dimetoxyphenyl)-6-metyl-3-oxo-pyridazin-4-carboxylic ~ (1,5g, 5,172mmol)
trong DCM (20mL). Hn hop phén tmg duoc khudy & nhiét d6 phong trong 1,5h. TLC
(sau khi dimg bing MeOH) thé hién céc vét khong phén cuc tao thinh. Khéi phan tmg
duoc lam bay hoi dudi khi quyén N2. DCM (20mL) dugc thém sau d6 nhim sang
phéan to. TEA (2,2mL) va bixyclo[3.2.1]octan-2,4-dion (0,86g, 6,2mmol) dugc thém
vao dung dich axit clorua. Hon hop phan (mg duge khudy & nhiét do phong trong 1h.
Trietylamin (2,2mL) va 25 giot axetonxyanohydrin dugc thém va duoc khudy trong 2h.
Khéi phan tng duge tinh ché bang sic ky trong v6i hé dung moi hén hop bing
20:8:4:4:1 toluen : dioxan : EtOH : EtsN : nudc va sau d6 dugc axit héa bang dung
dich HC1 10%, dugc chiét bing DCM. Dung méi duoc 1am bay hoi dé thu hop chat tho
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ma dugce tinh ché thém bing sic ky véi axeton-DCM @8 tao ra san phim mong mudn
3-[2-(3,4-dimetoxyphenyl)-6-metyl-3-oxo-pyridazin-4-carbonyl]bixyclo[3.2.1]octan-
2,4-dion (500 mg, 1,22 mmol, 24%) 14 chét ran.

'H NMR (400MHz, CDCL) § = 16,19 (1H, ), 7,16-7,09 (3H, m), 6,93 (1H, d),
3,91 (6H, s), 3,11 (1H, 1), 2,94 (1H, 1), 2,42 3H, s), 2,26 - 2,06 (3H, m), 2,04 - 1,98
(1H, m), 1,83 (1, brm), 1,72 (1H, dt).

Vi du sinh hoc

Hat cta nhiéu loai thir nghiém HORVW (Hordeum vulgare — lia mach),
ABUTH (A4butilon theophrasti), AMARE (Amaranthus retroflexus) va ECHCG
(Echinochloa crus-galli) dugc gieo trong dit tiéu chuén trong céc chiu. Sau khi trong
trong 10 ngdy trdng dudi cac didu kién duoc kiém soat trong nha kinh (& 24/16°C,
ngay/dém; 14 gio sang; do 4m 65%), cdy dugc phun v6i dung dich phun nudc c6
ngudn gdc tir ché phim cia thanh phan hoat tinh k¥ thuét trong 0,6ml axeton va 45ml
dung dich ché phim chira 10,6% Emulsogen EL (s déng ky 61791-12-6), 42,2% N-
metyl pyrolidon, 42,2% dipropylen glycol monometyl ete (CAS RN 34590-94-8) va
0,2 % X-77 (CAS RN 11097-66-38).

Sau d6 cay thir nghiém duoc trdng trong nha kinh trong cic diéu kién duogc
kiém soat trong nha kinh (& nhiét do 24/16°C, ngay/dém; 14 gid séng; do am 65%) va
duoc tudi nude hai 1an mot ngdy. Sau 14 ngay, danh gia thir nghiém (100= hu hai toan

bo dbi voi cdy trong; 0 = khéng hur hai d6i voi cay trong).

Bang B1
Hop chat Ty 1¢ g/ha Loai cay
ECHC
HORVW G ABUTH | AMARE
1.5
250 50 90 90 90
WO 2012/136703
125 30 90 90 90
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Hop chit Ty 18 g/ha Loai cay
ECHC
HORVW G ABUTH | AMARE
1,2
, 250 0 100 100 100
Sang ché
125 0 100 100 100
1.3
250 40 100 100 100
WO 2012/136703
125 30 100 100 100
1,3
, 250 0 100 100 100
Sang ché
125 0 100 100 100

Cac két qua so sanh nay chimg minh rang cic hop chit pyridazinon dugc thé

dimetoxyphenyl theo sang ché it gay thiét hai mot cdch ddng ngac nhién cho cay trong
(laa mach - HORVW) hon so véi cac hop chit monometoxyphenyl tuong duong dugce
boc 16 cu thé trong tai li¢u don sing ché WO 2012/136703, trong khi d6 van duy tri
kiém soat t6t cac loai co dai tiéu biéu (ECHCG, ABUTH, AMARE).

Béng B2
Hop chat Ty 1& g/ha Loai cay
HORVW | ECHC |ABUT |AMARE
G H
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Hop chit Ty 1& g/ha Loai cy
HORVW | ECHC |ABUT |AMARE
G H
1.1 250 0 100 100 100
125 0 100 100 100
1.4 250 10 100 100 100
125 0 100 100 100
1.5 250 0 90 100 100
125 0 90 100 100
1.9 250 10 100 100 100
125 0 100 100 90
1.11 250 0 100 100 100
125 0 100 100 100

Céc két qua nay chimg minh ring cic hop chit theo sang ché tao ra néu co it
thiét hai khi 4p dung cho cay trdng (lta mach - HORVW) nhung van cho phép kiém
sodt tdt cac loai co dai tiéu biéu (ECHCG, ABUTH, AMARE).
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YEU CAUBAO HQ

1. Hop chat c6 cong thire (I):

0—CHjs

CHg

hodc mudi ndng dung cua chung,
trong do

R! duoc chon tir nhom bao gém hydro, halogen, xyano, nitro, C;-Cealkyl-, Cs-
Cexycloalkyl-, C;-Ce-alkenyl-, Cz-Cealkynyl-, Ci-Cghaloalkyl-, Ci-Cealkoxy-, Ci-
Cshaloalkoxy-, Ci-Csalkoxy-C1-Csalkyl-, C1-Csalkyl-S(O)p- va Ci-Cehaloalkyl-S(O)p-;

A! duoc chon tir nhém bao gdm O, C(O) va (CR°RY);

mdi R?, Rb, R¢, RY, R¢ va Rf doc 1ap dugc chon tir nhém bao gém hydro va Ci-Caalkyl-
trong d6 R? va R® ¢6 thé ciing nhau tao thanh mach Ci-Csalkylen; va

pla 0, 1 hoic 2.
2. Hop chét theo diém 1, trong d6 R! 1a C1-Csalkyl- hodc C3-Csxycloalkyl-.
3. Hop chét theo diém 1 hodc diém 2, trong d6 R! 12 metyl hodc xyclopropyl-.

4. Hop chét theo mdt diém bat ky trong so cac diém néu trén, trong d6 A! la

CR°Rf va R¢ va R 1a hydro.
5. Hop chit theo mot diém bat ky trong s6 cac diém néu trén, trong d6 R?, R®, R°
va R¢1a hydro.

6. Hop chét theo mot diém bat ky trong sé cac diém néu trén tir 1 dén 4, trong do6

R? va R° cling nhau tao thanh mach ~CH>-CHa-va R® va R? 1a hydro.
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7. Hop chét theo mot diém bt ky trong s6 cac diém néu trén tir 1 dén 3, trong d6
A!1a O va R, Rb, R® va R¢ 1a metyl.

8. Hop chét theo mot diém bt ky trong sb cac diém néu trén & dang mudi néng
dung, trong d6 mudi néng dung dugc chon tir nhém bao gbém nhdm, canxi, c6 ban,
dff)ng, sét, magié, kali, natri va kém.

9.  Ché phim diét co ¢6 chira hop chit theo diém bt ky trong s6 cac diém néu trén
va ta duoc ché phim néng dung.

10.  Ché phim diét co theo diém 9, con chira it nhat 1a mot chit diét loai gy hai bd
sung.

11.  Ché phAm diét co theo diém 10, trong d6 chét diét loai gay hai bd sung 1a chat
diét co hodic chat an toan ctia chat diét co.

12.  Phuong phap kiém soét co dai & dia diém c6 chira viéc ding cho dia diém cta
¢ dai luong kiém soét ctia ché phim theo diém bét ky trong s6 cac diém tir 9 dén 11.

13.  Hop chit c6 cong thirc (IT)

R
R! 0
X
N I
N O()
O—CHj
0
\
CHs

trong do
R! nhu duoce xac dinh theo diém 1, va

R? duoc chon tir nhém bao gdm halogen, —OH, C1-Cs alkoxy-, aryloxy va imdazolyl
lign két N.

14.  Phuong phdp sin xudt hop chat c6 cong thire (T) nhu duoc x4c dinh theo diém 1
bao gém: (i) cho, trong dung méi hitu co tro va véi s c6 mat cua bazo, hop chét co

cong thuc (Ilc):
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o}
R1

l X LG

N

~N o)

(Ilc)
O/
o}

trong d6 dinh nghia ctia R! 1a nhu dbi v6i cong thire (I) va LG 1a nhém roi chuyén,

phan g vai diketon c6 cong thirc (1IT)

va (ii) sip xép lai san phdm thu dugc thanh hop chét c6 cong thire (I).

Hop chit c6 cong thire (I):

hodc muoi ndng dung cua chung,

R! duoc chon tir nhom bao g@)m hydro, halogen, xyano, nitro, C;-Cealkyl-, Cs-

Cexycloalkyl-, Cz-Cs-alkenyl-, Ca-Cealkynyl-, Ci-Cshaloalkyl-, Ci-Cealkoxy-, Ci-
Cshaloalkoxy-, C1-Csalkoxy-Ci-Csalkyl-, Ci-Cesalkyl-S(O)p- va C;-Cshaloalkyl-S(O)p-;

A! duoc chon tir nhém bao gom O, C(0) va (CR°RY);
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mdi R?, RP, R, RY, R¢ va Rf ddc 14p dugc chon tir nhém bao gém hydro va Ci-Caalkyl-
trong d6 R?® va R® ¢ thé cung nhau tao thanh mach Ci-Csalkylen; va

pl1a 0, 1 hoic 2;

d8 sir dung 1am chét diét co.
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