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(57) Sang ché dé cap dén cac dan xuat phenyl-dion dugc thé benzyloxy va phenyl-dioxo-

thiazinon dugc thé benzyloxy diét co c6 cong thic (I), cling nhu cac quy trinh va cac hop
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Linh vic k§ thuit dwoc dé cip

Sang ché d& cap dén cac din xuit phenyl-pyridazin-dion dugc thé benzyloxy va
phenyl-pyridazinon dugc thé benzyloxy diét co c6 cong thic (I), ciing nhw céc quy
trinh va céc hop chit trung gian dung dé didu ché cac din xuit nay. Sang ché con mo
rong dén ché pham diét c6 chira dan xuit nay, ciing nhu sit dung céc hop chit ndy va
céc ché pham trong kiém soat ting truéng cua cdy khéng mong mudn: cu thé 13 st
dung trong kiém soét c6 dai, nhu co dai hai 14 mim tan rong, trong mia vu ctia cdy c6
ich.

Tinh trang ky thuit ciia sang ché

Pyridazinon diét co da biét tir WO2009/08604 1. Ngoai ra, pyridazinon dugc thé
bang heteroxyclyl ¢6 5/6 canh c6 hoat tinh diét co da biét tir WO 2011/045271. Trong
khi WO2013/160126 mé ta cic din xuit indolyl-pyridazinon, ma biéu hién hoat tinh
diét co.

Sang ché dua trén céc din xuét phenyl-pyridazin-dion dugc thé benzyloxy va
phenyl-pyridazinon dugc thé benzyloxy dugc tim thiy c¢6 cong thirc (I), thé hién hoat
tinh diét o tét mot cach dang ngac nhién.

‘Ban chit ky thuit ciia sang ché

Do d6, theo khia canh thtr nhit sang ché dé xuét hop chét c6 cong thirc (I)

[Z]n
(I), hodc muodi hodc N-oxit cia chung, trong dé

R! duoc chon tir nhém bao gém Ci-Cy alkyl, Cs-Cgxycloalkyl, C;3-Cgalkoxy, C;-C,
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alkoxy-C;-C, alkyl, C,-C, alkenyl, C;-C4 haloalkyl, xyano-C;-Csalkyl, C,-C,
haloalkenyl, C,-C, alkynyl va C,-C4 haloalkynyl; R? duoc chon tir nhém bao g(‘Sm
hydro, halogen, xyano, C;-Cgalkyl, C;-Cghaloalkyl,C;-Cghaloalkoxy, C;-
Cshaloalkoxy-C;-Csalkyl-, C;-Cgalkoxy, C;-Cjalkoxy-C;-Csalkyl, C;-Csalkoxy-C;-
Csalkoxy-Cq-Csalkyl-, Cs-Cgxycloalkyl, C,-C¢ alkenyl, C,-Cs haloalkenyl, C,-Cg
alkynyl, C;-Cghydroxyalkyl-, C;-Cgalkylcarbonyl-, -S(O),C;-Ce¢alkyl, amino, C;-
Csalkylamino, C;-Cgdialkylamino, -C(C;-Csalkyl)=N-O-C;-Csalkyl va C,-Cs
‘haloalkynyl; G 1a hydro, hodc C(O)R3 ; X va'Y doc 1ap 1a hydro, C;-C; alkyl, C;-C;
alkoxy, C;-Cshaloalkyl, C;-Cshaloalkoxy, hodc halogen; Z la C;-C; alkyl, C;-C;
alkoxy, C;-Cshaloalkyl, C;-Cshaloalkoxy, hodc halogen; m la sb nguyén béng 0, 1
hodc 2; n 1a sb nguyén béng 0, 1,2, 3, 4, hoiac 5; R® dugc chon tir nhém bao gém Ci-
Cealkyl, C;-Cgalkenyl, C;-Cgalkynyl, C;-Cgalkyl-S-, -NR*R’ va phenyl tuy y dugc thé
bing mdt hodc nhidu RS R*va R’ doc 1ap dugc chon tir nhém bao gdm C;-Cg alkyl va
C,-C¢ alkoxy, hodc R*var’ cung v&i nhau c6 thé tao thanh vong morpholinyl; va, RS
duoc chon tir nhém bao gﬁ“)m halogen, xyano, nitro, C;-Csalkyl, C;-Cshaloalkyl, C;-
Csalkoxy va C;-Cshaloalkoxy.
"MBO ta chi tiét sang ché

Céc hop chét c¢6 cong thirc (I) c6 thé chira cac tim khong d6i xing va c6 thé ¢o
mit 14 chit ddng phan d6i hinh don, cip cic chit ddng phéan & ty 18 bat ky hoic, khi
nhiéu hon mét tAm khong d6i xing c6 mit, chira cic chit ddng phan phi dbi hinh & tat
ca cac ty 18 co6 thé. Thong thuong mdt trong cic chat ddng phan ting cudng hoat tinh
sinh hoc so véi cdc kha nang khéc.

Tuong tu, khi c6 alken duoc thé hai 14n, ching c6 thé c6 mit duéi dang E hodc
Z hodc 12 hdn hop clia ca hai & ty 18 véi ky.

Hon nita, cdc hop chét c6 cong thic (I) c6 thé cin bing vé6i cac dang hd bién
ty ¥. Vi du, hop chét c6 cong thie (I-i), cu thé 1a hop chit c6 cong thic (I) trong d6
R’ 12 hydro va G 14 hydro, ¢6 thé dugc mo ta trong ft nhit ba dang hd bién:



Zly
(H) o 2 a

C6 thé hidu ring tit ca cac dang hd bién (chit hd bién don hogc hén hop cua
chiing), hén hop triét quang va cic chit ddng phan don nim trong pham vi ciia sing

I'4
A

ché.

MJi gbc alkyl hofc 14 mot minh hoic 13 mot phan ciia nhém 16n hon (nhu
alkoxy, alkylthio, alkoxycarbonyl, alkylcarbonyl, alkylaminocarbonyl, hodc
dialkylaminocarbonyl, va fuong tw) c6 thé 13 mach thing hoic mach nhanh. Phd bién
13, alkyl 1a, vi dy, metyl, etyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, zerz-
butyl, n-pentyl, neopentyl, hodc n-hexyl. Cac nhém alkyl thuong la cac nhém C;-
Cgalkyl (trr khi d3 duoc x4c dinh hep hon), nhung tdt hon 12 nhém C;-Cqalkyl hodc
C,-Csalkyl, va, tot hon nira 13, nhém C;-Csalkyl (nhu metyl).

Céc gbc alkenyl va alkynyl c6 thé & dang mach théng hoac mach nhénh, va céc
gbc alkenyl, khi thich hop, c¢6 thé hodc 12 cAu hinh (E) hodc cdu hinh (Z). Céc gbc
alkenyl hodc alkynyl thuong 1a C,-Cyalkenyl hodc C,-Cyalkynyl, ddc biét hon 14 vinyl,
alyl, etynyl, propargyl hoic prop-1-ynyl. Cac gbc alkenyl va alkynyl c6 thé chira mot
hodc nhiéu lién két d6i va/hodc ba & dang két hop bit ky; nhung t6t hon 1a chi chira

‘mot lién két doi (d6i voi alkenyl) hodc chi chira mot lién két ba (d6i véi alkynyl).

Tét hon 13, thudt ngit xycloalkyl dé cép dén xyclopropyl, xyclobutyl,
xyclopentyl hodc xyclohexyl.

Trong bdi canh cua sing ché thut ngir "aryl" tdt hon néu c6 nghia 13 phenyl.
Thuat ngit "heteroaryl" nhu dugc sit dung & day c6 nghia 1a hé vong thom chira it nhét
mdt nguyén ti khéc loai trén vong va gébm vong don. Tt hon 13, cac vong don s& chira
1, 2 hodc 3 nguyén tir khac loai trén vong ddc 1ap duogc chon tir nito, oxy va luu huynh.
Thong thuong "heteroaryl" 13 furyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, 1,2,3-
triazolyl, 1,2,4-triazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, 1,2,4-oxadiazolyl,
| 1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,3,4-
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thiadiazolyl, 1,2,5-thiadiazolyl, pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl, 1,2,3-

triazinyl, 1,2,4-triazinyl, hodc 1,3,5-triazinyl.

Nhom heteroxyclyl va vong di vong (hodc 18 mdt minh hodc 1a mot phén cua
nhom 16n hon, nhu heteroxyclyl-alkyl-) 1a cidc hé vong chura it nhit mot nguyén tir
khac loai va c6 thé 1a & dang don hodc hai vong. Tét hon 13, nhém heteroxyclyl s&
chira dén hai nguyén tir khac loai ma t&t hon 13 s& dugc chon tir nito, oxy va luu huynh.
Céc vi du cia nhém di vong bao gdm oxetanyl, thietanyl, azetidinyl va 7-oxa-
‘bixyclo[2.2.1]hept-2-yl. Nhom heteroxyclyl chira nguyén tir oxy don la nguyén ti
khéc loai duge vu tién nhit. Nhém heteroxyclyl t6t hon 12 vong co tir 3 dén 8 canh, tt

hon nita 13 vong c6 tir 3 dén 6.

Halogen (hodc halo) bao g(‘A)m flo, clo, brom hoic iot. Chat tuong tu ap dung
trong ung cho halogen trong bdi canh cic dinh nghia khic, nhu haloalkyl hodc

halophenyl.

Céc nhém haloalkyl c6 chidu dai mach nim trong khoang tir 1 dén 6 nguyén tir
cacbon 13, 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-
tetrafloetyl va 2,2,2-tricloetyl, heptaflo-n-propyl va perflo-n-hexyl.

Nhém  alkoxy tét hon 13 ¢6 chidu dai mach ndm trong khoang tir 1 dén 6
nguyén t& cacbon. Alkoxy 1a, vi du, metoxy, etoxy, propoxy, isopropoxy, n-butoxy,
isobutoxy, sec-butoxy hodc tert-butoxy hodc chit ddng phan pentyloxy hodc hexyloxy,
t6t hon 13 metoxy va etoxy. Ciing cin hiéu ring hai phan tir thé alkoxy c6 thé c6 mit

trén cung nguyén tr cacbon.

Haloalkoxy 1a, vi du, flometoxy, diflometoxy, triflometoxy, 2,2,2-trifluoroetoxy,
1,1,2,2-tetrafluoroetoxy, 2-fluoroetoxy, 2-cloetoxy, 2,2-difluoroetoxy hodc 2,2.2-

trichloroetoxy, tot hon 14 diflometoxy, 2-cloetoxy hoic triflometoxy.

C;-Cgalkyl-S- (alkylthio) 1a, vi du, metylthio, etylthio, propylthio, isopropylthio,
n-butylthio, isobutylthio, sec-butylthio hoic tert-butylthio, tét hon 13 metylthio hoic
etylthio.
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C,-Cealkyl-S(O)- (alkylsulfinyl) 1a, vi du, metylsulfinyl, etylsulfinyl,
propylsulfinyl, isopropylsulfinyl, n-butylsulfinyl, isobutylsulfinyl, sec-butylsulfinyl
hoic tert-butylsulfinyl, t6t hon 13 metylsulfinyl hoic etylsulfinyl.

C,-Cgalkyl-S(O),- (alkylsulfonyl) 1a, vi du, metylsulfonyl, etylsulfonyl,
propylsulfonyl, isopropylsulfonyl, n-butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl
hoic tert-butylsulfonyl, tét hon 13 metylsulfonyl hodc etylsulfonyl.

Nhém Q

R' (Q) dugc @ cap & day 1a gbc pyridazin dion/pyridazinon,
trong d6 B chi dim g&n vé6i phin con lai ctia nguyén tir (cu thé 13 véi gbe benzyloxy-

phenyl dugc thé tiy ¥).

Sang ché con bao gdm mudi néng dung ma cac hop chét cé cong thire (I) ¢6 thé
tao thanh v&i amin (vi du amoniac, dimetylamin va trietylamin), bazo kim loai kiém va
kim loai kiém thd hodc bazo amoni bac bdn. Trong sb cic hydroxit, oxit, alkoxit va
hydro cacbonat va cacbonat ctia kim loai kiém va kim loai kiém thé dugc str dung lam
chét tao mudi, dic biét 13 dé tao ra hydroxit, alkoxit, oxit va cacbonat cua lithi, natri,
kali, magie va canxi, nhung ddc biét 1a ctia natri, magie va canxi. Mubi trimetylsulfoni
tuong ung cling c6 thé duge st dung. Cac hop chét c6 cong thirc (I) theo sang ché con

bao gdm hydratma c6 thé duoc tao thanh trong qua trinh tao mubi.

Céc gia tri duoc wu tién coa R', R%, R’, RY, R°, R®, G, X, Y, Z, m va n 1a nhu
dwoc dat dudi ddy, va hop chét c6 cong thie (I) theo sang ché c6 thé bao gdm két hop
bat ky clia cac gid tri ndy. Chuyén gia trong linh vuc hiéu ring céc gia tri cho bo
phuong an bét ky c6 thé két hop véi cac gid tri cho bd phuong an bit ky khac khi cac

két hop nay khéng loai trir 14n nhau.

Tbt hon 1a R! dugc chon tir nhém bao gém metyl, etyl, propyl (cu thé 12 n- hodc

c-propyl), propargyl hodc C;haloalkyl. Tét hon nita néu R' 13 metyl, etyl, xyclopropyl,
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‘propargyl hodc C,floalkyl. Con t6t hon nira néu R' 12 metyl, etyl, xyclopropyl hozc
propargyl.

T6t hon 1a R® duwgc chon tr nhém bao gdm hydro, C;-Cealkyl, Ci-
Cghaloalkyl,Cy-Cgalkoxy, C;-Csalkoxy-C;-Csalkyl, C;-Cexycloalkyl, C,-Cq alkenyl,
C,-Cs haloalkenyl, C,-C¢ alkynyl va C,-Cq haloalkynyl. Tét hon nita 13 R? duoc chon
tir nhom bao gébm metyl, etyl, xyclopropyl, triflometyl va metoxymetyl, con t6t hon
nita 14 xyclopropyl, triflometyl hogic metyl, tdt nhét 1 xyclopropyl hoic metyl. Theo
mdt bd phuong 4n clia sing ché R? 12 hydro. Theo bd phwong 4n khéc R* 13
xyclopropyl, trong bd phuong an thit ba R? 13 metyl, va trong bd phwong an thi tu R?
1a triflometyl.

Nhu duge mo td & day, G co thé 1a hydro hoic —C(O)-R3 , va R’ dugc chon tur
nhém bao gébm C;-Cealkyl, C,-Cgalkenyl, C,-Cgalkynyl, C;-Cgalkyl-S-, C;-Cgalkoxy, -
NR*R’ v phenyl tity v duoc thé bang mot hoic nhiéu R®. Nhu dugce xé4c dinh & day, R*
va R doc 18p dugc chon tir nhém bao gém C—Cs alkyl, C;-Cg¢ alkoxy-; hodc ching c6
thé cung nhau tao thanh vong morpholinyl. Tét hon 14 mdi R* va R’ doc 1ap dugc chon
tir nhom bao gdm metyl, etyl, propyl, metoxy, etoxy va propoxy. R® dugc chon tir
nhém bao gém haldgen, xyano, nitro, C;-Csalkyl, C;-Cshaloalkyl, C;-Csalkoxy va C;-
Cshaloalkoxy.

Tt hon néu R® 1a C;-C, alkyl, C,-Csalkenyl, C,-Csalkynyl,—C;-Csalkoxy, hodc
~NR*R’ trong d6 R* va R’ ciing nhau tao thanh vong morpholinyl. Tt hon nita néu R

1a isopropyl, t-butyl, metyl, etyl, propargyl hodc metoxy.

Theo mot bd phuong 4n G 13 hydro hoic —C(O)-R’, trong d6 R’ 1a C;-C; alkyl,
C,-Csalkenyl, C,-Csalkynyl hodc —C;-Csalkoxy. Theo by phuong an khac G 1a hydro
hoiic —C(0)-R> trong d6 R’ 1a isopropyl, #-butyl, metyl, etyl, propargyl hodc metoxy.
Tuy nhién, ddc biét vu tién 1a G 13 hydro.

X t6t hon 1a hydro, halogen, hodc C;haloalkyl, tdt hon nira 1a hydro, flro, cloro,
bromo, hodc C,floalkyl va con tot hon nita 13, hydro, floro, cloro hodc triflometyl. Theo
‘mdt bd phuong an t6t hon néu X 1a ortho dbi véi gbc pyridazinon/pyridazin-dion
(nhom Q). Déc biét wu tién 1a X 1 floro, cloro hodc Ci-haloalkyl (cu thé 1a C,floalkyl)

va 1a ortho d6i v6i gbc pyridazinon/pyridazin-dion (nhém Q).
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Y t6t hon 13 hydro, C;-C; alkyl, C;-Cshaloalkyl, hogc halogen. Tét hon nita 13
Y 1a hydro, cloro, floro, hodc bromo.

Theo mdt bd phuong an t6t hon 13 Y 13 ortho d6i vé6i gbe benzyloxy. Theo bd
phuong &n khéc, Y 14 para d6i véi gbc pyridazinon/pyridazin-dion (nhém Q).
| Dic biét wu tién néu Y 1a ortho d6i véi gbc benzyloxy va 1a halogen, cu thé 1a
cloro hodc floro; tt hon nita 1 cloro.

Nhu dugc mé ta & day, Z co thé 1a C;-C; alkyl, C;-C; alkoxy, C;-Cshaloalkyl,
C;-Cshaloalkoxy, hodc halogen va n 1a sb nguyén béng 0, 1, 2, 3, 4, hoac 5. Theo do,
gbc benzyl c6 cong thire (I) ¢6 thé dwoc thé hién nhu sau trong d6 p chi diém gin véi

phan con lai ctia phan tir qua lién két ete:

Tét hon 1a mbi gbc Z doc 1ap dugc chon tir halogen (cu thé 13 cloro), metyl,
metoxy, va triflometyl. Tét hon nita 12 mdi gbc Z doc 1ap 13 halogen (cu thé 1a cloro)

hodc metoxy.

Tét hon 1a n 12 0, 1, hodc 2. Khi n 13 1, t6t hon 13 Z 13 para dbi v6i lién két
metoxy (cu thd 14 Z 13 & vi tri Z*). Khi n 12 2, t6t hon 1a mot phan tir thé s& 13 para va
phin tir con lai s& 12 meta d6i véi lién két metoxy (cu thé 1a mot gbc Z s& & vi tri z?
hodc 74 va géc Z con lai s€ & vi tri Z3).

Theo m6t b phuong an dugc vu tién dic biétn 1a 0 (cu thé 1a céc vi tri 7. 72,
73, 7" va 7’ tht ca déu mang hydro).

Theo mdt bd phwong 4n duge wu tién dic biét khac n 1a 2, va mdi Z doc lap 1a
halogen, t6t hon 1a mdi Z 12 cloro.

Theo mét bd phuong an dugc wu tién déc biét khac, nla 1, Z 1a para dbi véi lien
két metoxy va la metoxy (cu thé 1a Z° 1a metoxy, Zl, 72 Z4, va 7’ tht ca déu mang

hydro.).
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Béang 1 dudi day dé xuat 87 vi du cu thé cuiia cac hop chat c6 cong thirc (I) theo

sang che.

BANG 1 Céc hop chét diét cé ctia sang ché.

[Z]n

Trong cau truc trén hé danh so6 thr tw dugc sir dung dé chi ra vi tri cia X va 'Y

dugc thé hién chi dé rd rang.

Hop chit R R? X Y [Z], Ditliéu NMR

1.001 Me Me 6-Cl  B-Cl | (CDCLy) 2,22 (3H, s),
3,66 (3, s), 4,70 (1H,
d), 5,08 (1H, d), 7,13-
7,17 (2H, m), 7,24-7,30
(4H, m), 7,41 (1H, d).

1.002 Me Me - - - (CDCl3) 7,58 (dd, 1H),
7,47-7,28 (m, 6H),
7,18-7,09 (m, 2H), 6,75
(br. s., 1H), 5,13 (s,
2H), 3,76 (s, 3H), 2,29
(s, 3H).
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Hop chit

[Z]n

Dt liéu NMR

1.003

3-Cl

(CDCl3) 7,59 (br. s,
1H), 7,51 (dd, 1H),
7,46 (dd, 1H), 7,30-
7,21 (m, 2H), 7,22-7,11
(m, 3H), 5,17-4,62 (m,
2H), 3,67 (s, 3H), 2,19
(s, 3H).

1.004

6-F

3-Cl

(CDCl3) 7,50 (dd, 1H),
7,30 (dd, 3H), 7,22-
7,13 (m, 2H), 7,01 (t,
1H), 6,47 (br. s., 1H),
5,18 (d, 1H), 4,68 (d,
1H), 3,72 (s, 3H), 2,23
(s, 3H).

1.005

6-Cl

3-Cl

3,4-di
Cl

(CDCl;3) 7,38 (d, 1H),
7,33 (d, 1H), 7,24-7,18
(m, 2H), 6,97 (dd, 1H),
5,00 (d, 1H), 4,64 (d,
1H), 3,61 (s, 3H), 2,23
(s, 3H).

1.006

6-Cl

4-Cl

(CDCly) 7,36-7,24 (m,
5H), 7,15 (d, 1H), 6,92
(d, 1H), 5,99 (br. s.,
1H), 6,05-5,87 (m, 1H),
5,00 (s, 2H), 3,70 (s,
3H), 2,29 (s, 3H).
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Hop chit R R* X Y [Z], Dt liéu NMR

11.007 Me Et 6-Cl B-Cl | (CDClLy) 7,36 (d, 1H),
7,27-7,24 (m, 3H), 7,18
(d, 1H), 7,13 (dd, 2H),
5,03 (d, 1H), 4,66 (d,
1H), 3,63 (s, 3H), 2,58
(g, 2H), 1,16 (t, 3H).

1.008 CF; Me 6-Cl B-Cl -

1.009 Me Xyclo- 6-Cl1 B-Cl - (400MHz, DMSO-d6):
propyl 10,8 (bs, 1H), 7,61 (d,
J=8,8, 1H), 7,41 (d,
J=8,8, 1H), 7,30-7,29
(m, 3H), 7,1 (s, 2H),
4,86 (d, J=10,96, 1H),
4,74 (d, J=10,92, 1H),
3,48 (s, 3H), 2,12 (&,
1H), 0,89-0,68 (m, 4H).

1.010 Me Et 6-F  pB-Cl | (400MHz, DMSO-d6):
10,75 (s, 1H), 7,63-7,60
(m, 1H), 7,29-7,28 (m,
3H), 7,18-7,13 (m, 3H),
4,89 (d, J=11, 1H), 4,71
(d, 7=10,9, 1H), 3,53 (s,
3H), 2,59-2,50 (m, 2H),
1,11 (t, I=7,4, 3H).

1.011 CF; - Me 6-F p-Cl |

-11-
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Hop chat

RI

R? X Y [Z].

Dir liéu NMR

1.012

Xyclo-  |6-F 3-Cl -
propyl

(400MHz, DMSO-d6):
10,86 (s, 1H), 7,64-7,60
(m, 1H), 7,30-7,29 (m,
3H), 7,19-7,14 (m, 3H),
4,89 (d, J=10,9, 1H),
472 (d, =11, 1H), 3,48
(s, 3H), 2,12 (t, J=5,1,
1H), 0,89-0,71 (m, 4H).

1.013

Me 6-Cl  3-Cl 4-Cl1

1.014

Me 6-Cl B-F -

(400MHz, CDCL;) & =
7,36 - 7,27 (m, 3H),
7,25 - 7,15 (m, 4H),
5,51 (br. s., 1H), 5,18 -
5,14 (m, 1H), 4,98 (d,
7=11,1 Hz, 1H), 3,71 (s,
3H), 2,27 (s, 3H).

1.015

1.016

(400MHz, CDCl3) 6 =
7,31 - 7,27 (m, 3H),
7,23 - 7,16 (m, 3H),
6,92 (dt, J=3,8, 8,8 Hz,
1H), 6,19 (br. s., 1H),
5,21 (d, J=11,0 Hz,
1H), 4,93 (d, J=11,1
Hz, 1H), 3,71 (s, 3H),
2,25 (s, 3H).

1.017

Me 6-C1  B3-F 3,4-di
Cl

1.018

Me 6-Cl 4-F .
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Hop chit R R* X Y [Z], Di liéu NMR
| 1.019 Me Et 6-Cl B-F -
1.020 CF; Me 6-Cl 3-F -
1.021 Me Xyclo- 6-Cl  [B-F -
propyl
1.022 Me Et 6-F 3-F -
1.023 CF; Me 6-F 3-F -
1.024 Me Xyclo-  6-F 3-F -
propyl
11.025 Me Me 6-Cl 3-F 4-Cl
1.026 Me Me 6-Cl  3-Br -
1.027 Me Me 6-Br [(3-Br -
1.028 Me Me - 3-Br -
1.029 Me Me 6-F 3-Br -
1.030 Me Me 6-Cl1 [3-Br 3,4-di
Cl
1.031 Me Me 6-Cl 4-Br -
11.032 Me Et 6-Cl  B3-Br -
1.033 Me Me 6-Cl [3-Br 4-Cl
1.034 Et Me 6-Cl 3-Cl -
1.035 Et Me - - ,
1.036 Et Me - 3-Cl -

-13-




29753

Hop chit R R’ X Y [Z], [Dit lidu NMR

1.037 Et Me 6-F 3-Cl - (400MHz, CDCl;) §
ppm: 1,01 - 1,16 (m, 1
H) 1,30 (t, J=7,15 Hz, 3
H) 2,18 (s, 3 H) 4,02 -
4,17 (m, 2 H) 4,59
4,69 (m, 1 H) 5,06
5,16 (m, 1 H) 6,89 (s, 1
H) 7,11 - 7,17 (m, 2 H)
7,23 - 7,29 (m, 3 H)
7,36 - 7,43 (m, 1 H)

1.038 Et Me 6-C1 B-Cl 3,4-di
Cl
1.039 Et Me 6-C1  U-Cl -
1.040 Et Et 6-C1 [B3-Cl -
11.041 xyclopropylMe 6-Cl [3-Cl - (400MHz, CDCl;) & =

7,41 (d, 1H), 7,22-7,29
(m, 4H), 7,11-7,17 (m,
OH), 5,06 (d, 1H), 4,71
(d, 1H), 3,97 (m, 1H),
2,18 (s, 3H), 0,91-1,12

(m, 4H).
1.042 Bt  [Xyclo- 6-Cl B-Cl |
propyl
11.043 Et Et 6-F B-Cl |
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Hop chdt R’ R’ X Y [Z], [Di lidu NMR
1.044 xyclopropylMe 6-F 3-Cl - (400MHz, CDCl3) 6 =
7,42 (dd, 1H), 7,30-
7,22 (m, 3H), 7,19-7,13
(m, 2H), 6,93 (t, 1H),
5,10 (d, 1H), 4,68 (d,
1H), 3,95 (m, 1H), 2,16
(s, 3H), 1,11-0,89 (m,
4H).
1.045 Et Xyclo-  |6-F 3-Cl -
propyl
1.046 Et Me 6-Cl 3-Cl 4-Cl
1.047 Et Me 6-Cl B3-F -
1.048 Et Me - 3-F -
1.049 Et Me 6-F 3-F -
1.050 Et Me 6-Cl 3-F 3,4-di
Cl
1.051 Et Me 6-Cl W4-F -
1.052 Et Et 6-Cl B-F -
11.053 xyclopropylMe 6-Cl [3-F -
1.054 Et Xyclo- 6-C1 B3-F -
propyl
1.055 Et Et 6-F 3-F -
1.056 xyclopropylMe 6-F 3-F -
1.057 Et Xyclo-  |6-F 3-F -
| propyl
1.058 Et Me 6-Cl B-F 4-Cl
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Hop chit R’ R* X Y [Z], IDitlidu NMR

1.059 Et Me 6-Cl B-Br |

1.060 Et Me 6-Br P-Br |

1.061 Et Me - 3-Br |

1.062 Et Me 6-F  [B-Br |

1.063 Et Me 6-Cl [3-Br  B,4-di

Cl

1.064 Et Me 6-Cl W-Br

1.065 Et Et 6-Cl B-Br |

1.066 Et Me 6-Cl [3-Br  W4-Cl

1.067 Me Me 6-Cl B-Cl  §4-OMe|400MHz, CDCls): SH:
744 (d, J = 8,7, 1H),
726 (d, J = 8,7, 1H),
7,10-7,03 (m, 2H),
6,82-6,76 (m, 2H), 6,02
(br. s., 1H), 5,03 (d, J
10,6, 1H), 4,66 (d, J 5
10,6, 1H), 3,80 (s, 3H),
3,72 (s, 3H), 2,25 (s,
3H).

1.068 Me Me 6-Cl | - (400MHz, DMSO-d6):
SH: 7,44-7,24 (m, 5H),
7,22-6,96 (m, 2H),
5,15-5,02 (m, 2H), 3,56
(s, 3H), 2,21 (s, 3H).
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Hop chit R’ R* X Y [Z], DDit lieu NMR

1.069 Me Me 6-CF; B-F | (400MHz, CDCL) & =
7,51 (dd, J=4,5, 8,8 Hz,
1H), 7,35 - 7,27 (m,
A, 7,20 - 7,14 (m,
0H), 5,37 - 5,30 (br. s.,
1H), 5,18 - 5,12 (m,
1H), 5,00 (d, J=11,1
Hz, 1H), 3,67 (s, 3H),

2,24 (s, 3H).
1.070 Me Xyclo-  6-CF; [3-Cl - (400MHz, DMSO-d6):
propyl 10,83 (s, 1H), 7,83 (d,

I=8,5, 1H), 7,65 (d,
1=8,5, 1H), 7,30-7,29
(m, 3H), 7,09 (s, 2H),
4,9 (d, J=10,8, 1H),
4,81 (d, J=10,9, 1H),
3,44 (s, 3H), 2,11 (t,
=6, 1H), 0,88-0,63 (m,
ATT).

1.071 Me CF; 6-CF; B-Cl | (400MHz, DMSO-d6):
12,1 (bs, 1H), 7,87 (d,
1=8,4, 1H), 7,67 (d,
1=8,6, 1H), 7,3-7,29
(m, 3H), 7,13-7,12 (m,
DH), 4,99 (d, J=11.4,
1H), 4,79 (d, J=11.4,
1H), 3,54 (s, 3H).
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Hop chét

Rl

[Z]a

Dt lieu NMR

1.072

Me

Et 6-CF; [3-Cl

(400MHz, DMSO-d6):
10,72 (s, 1H), 7,82 (d,
J=8,48, 1H), 7,64 (d,
J=8,6, 1H), 7,3-7,29
(m, 3H), 7,1-7,09 (m,
2H), 4,9 (d, J=11,04,
1H), 4,82 (d, J=11,04,
1H), 3,49 (s, 3H), 2,57-
2,5 (m, 2H), 1,08 (t,
J=7,4, 3H).

11.073

Me

Me 6-CF; B-Cl

(400MHz,  CDCI3):
10,73 (s, 1H), 7,82 (d,
1=8,5, 1H), 7,64 (d,
7=8,5, 1H), 7,32-7,3
(m, 3H), 7,13-7,11 (m,
DH), 4,91-4,82 (m, 2H),
3,49 (s, 3H), 2,14 (s,
3H).

1.074

Me

CF; 6-F 3-Cl

(400MHz,  DMSO-
d6):12,1 (bs, 1H), 7,69-
7,65 (m, 1H), 7,28-7,27
(m, 3H), 7,21-7,15 (m,
3H), 4,97 (d, J=11,3,
1H), 4,7 (d, J=11,3,
1H), 3,58 (s, 3H).
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Hop chét

R! R? X

[Z]n

Dir lieu NMR

1.075

Me CF; 6-Cl

3-Cl

(400MHz, CDCI3):
7,65 (d, J=8,72, 1H),
7,43 (d, J=8,72, 1H),
7,29-7,27 (m, 3H),
7,14-7,13 (m, 2H),
4,92-4,73 (m, 2H), 3,58
(s, 3H).

1.076

3-Cl

(400MHz, CDCLs;) & =
7.41 (d, J=8,3 Hz, 1H),
7,30 - 7,27 (m, 3H),
7,18 - 7,13 (m, 2H),
7,09 (d, J=8,7 Hz, 1H),
5,70 (br. s., 1H), 5,09
d, J=11,0 Hz, 1H),
462 (d, J=11,0 Hz,
1H), 3,70 (s, 3H), 2,23
(s, 3H), 2,13 (s, 3H).

1.077

-CH,C=CHMe 6-F

3-Cl

(400MHz, MeCN-d3) §
ppm: 7,38 - 7,48 (m, 1
H), 7,24 - 7,36 (m, 5
H), 6,87 (s, 1 H), 4,80
(s, 2 H), 4,70 (dd,
J=12,04, 2,38 Hz, 2 H),
3,91 - 4,18 (m, 1 H),
2,45 - 2,46 (m, 1 H),
2,04 (s, 3 H).

1.078

3-Cl

1.079

Me -SO,Me  6-F

3-Cl

1.080

Me -S(O)Me [6-F

3-Cl
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Hop chdt R' R? X Y [Z], Ditlidu NMR
1.081 Me NH, 6-Cl  pB-Cl |
1.082 Me 'SO,Me  6-C1  B-Cl |
‘1.083 Me S(O)Me [6-C1  B-Cl
1.084 Me 'SMe  6-F  B-Cl
1.085 Me NMe, ©6-F B-Cl |
1.086 Me SMe  [6-C1  B-Cl |
1.087 Me NMe, [6-Cl B-Cl |

Céc hop chét theo sang ché c6 thé dugc didu ché theo cc so dd sau day, trong
‘46 phan ti th8 R', R, R®, RY, R’, R%, G, X, Y, Z, m va n ¢6 (trr khi c6 quy dinh khac)

dinh nghia dugc mo ta trén day.

Mot s hop chat (1) theo sang ché c6 thé dugc didu ché tir cic hop chét c6 cong

thirc (2) nhu duge thé hién trong so dd phan tng 1.

So dd phan tmg 1

o X
R2
e
Y
N\N DBU
r'<’ @

MeCN

(2 [
) (1)

Céc hop chit c6 cong thirc (1) cb thé duoc didu ché bang cach xir Iy cac hop
chét este (2) véi 1,8-diazabixyclo[5.4.0Jundec-7-en (DBU) trong dung moi axetonitril,
& nhiét d6 ndm trong khoang tir 100 va 150 °C. Gia nhiét vi séng hodc gia nhiét thong
thuong co6 thé duge st dung.

Cac hop chit c6 cong thirc (2) c6 thé dwoc didu ché tir cac hop chit co cong

thie (3) & (4) nhu dugc thé hién trong so dd phén tng 2.

So d6 phan ting 2
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X i) (COCI)2

0]
Dung Mai 2 X
0 y DMF (cat.) _ /\OJW/ o y
HO i) 0 AN
) }|?1 o

[Zln Bazo | (2) [Zn
DungMsi R

C
z
/

Céc hop chit c6 cong thirc (2) ¢6 thé duoc didu ché bang cach N-axyl héa cac
hydrazon (4) véi dan xuét axyl clorua clia cac hop chét (3), v6i su c¢6 mit ciia bazo va
.dung moéi thich hgp, & nhiét do nim trong khoéang tir 0 dén 25 °C. Axyl clorua dugc
tao trude bing cach xir Iy cac axit (3) v6i oxalyl clorua trong dung mdi thich hop, tiy
y dua vao N,N-dimetylformamit lam chat xuc tac, & nhiét 6 ndm trong khoang tir 0
dén 50 °C. Céc vi du cia bazo thich hgp 14 trietylamin hodc diisopropyletylamin. Cac

vi du vé& dung moi thich hop 13 diclometan va cloroform.

Céc hop chit c6 cong thirc (4) c6 thé duge didu ché bing cach ngung tu a-keto

este v6i hydrazin nhu duge thé hién trong so dd phan tng 3.

So dd phan tng 3
O
0 R?
2 H MgSOa /\o)g(
R Y N (4)
o CHCIs

Céc hop chat c6 cong thirc (3) co thé duoc didu ché bang cach oxy héa olefin (5)

theo so dd phan tmg 4.

So d6 phan tng 4
NaClO2
“ — X —  NaH2POs «
v i) O3, CH2Cl2 Y \( Y
= _— O/ - > H02C
0
° ii) Me2S tBUOH 5 O
(5) H20 ) |
Zh B e 2l
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Mot s6 hop chét olefin (5), ddc biét 13 tip con (5a), c6 thé duoc didu ché bing
cach O-alkyl hoa 2-alyl-phenol (6) v6i hop chit benzyl halogenua, nhu dugc thé hién

trong so dd phan tng 5.

So d6 phan tng 5
J
/\j@\ e m\E
+ X/\@_
v 413 o
= . Axeton

OH

H‘éi Luu (5a)
(6) [Z]n

J=H, halogen hodc C;.C;haloalkyl
E = halogen
X = halogen

Theo so dd phan tmg 5, nhiéu benzyl halogenua dwgc ban trén thi trudong. Vi du

1a benzyl bromua. 2-alyl-phenol (6) c6 thé dugc diéu ché nhu duoc thé hién trong so

dd phan tng 6.
So d6 phan tng 6
J
; E —_— /\i@\ (6)
Z E
00 DMF oH
P Hoi Ly

J =H, halogen hoic C,.C;haloalkyl
E = halogen

Theo so dd phan tmg 6, vi du vé cac hop chit (7) 1a 2-alyloxy-1,4-diclo-benzen,
duoc diéu ché theo J. Chem. Soc., Perkin Trans. 2, 2001, 1824. Céc hop chét (7) khac

c6 thé dugc tdng hop twong tu, theo so @6 phan tng 7.

So dd phan tmg 7
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J
J K2COs \Q\
e+ BN —— E

o)

- o Lo
(8)

J=H, halogen hoac C;.C;haloalkyl
E = halogen

Theo so dd phan tmg 7, nhidu hop chét phenol (8) dugc ban trén thi truong. Cac
vi du bao gdm 2,5-diclophenol va 2-clo-5-flophenol.

Céc hop chét c6 cong thire (I) theo séng ché c6 thé duoc st dung lam chét diét
¢6 boi chinh ching, nhung chiung thudng dugc phdi ché thanh ché pham diét c6 s
dung ta dugc phéi ché, nhu chit mang, dung moi va chét hoat dong bé mit (SFAs). Do
d6, sang ché con dé xuét ché pham diét cé chtra hop chét diét co theo bét ky mét trong
sé cac diém trén va ta duoc phdi ché néng dung. Ché phim nay c6 thé & dang dam dic
ma duoc pha lodng trudce khi st dung, mdc du céc ché phdm pha sén ciing c6 thé dugc
san xut. Pha lodng cubi cing thudng dugc thuc hién bing nudc, nhung c6 thé duoc
thuc hién thay vi, hodc thém vao nudc, béng, vi dy, phan bén 16ng, vi chét dinh dudng,

co thé sinh vét, dau hoac cac dung moi.

Ché phim diét c6 thuong chira tir 0,1 dén 99% theo khéi lugng, ddc biét 1a tir
0,1 dén 95% theo khéi luong, cac hop chit c6 cong thire I va tir 1 dén 99,9% theo khdi
luong ta duoc phdi ché ma t6t hon 13 bao gdm tir 0 dén 25% theo khéi lugng chét hoat

dong bé mit.

Céac ché phém ¢6 thé dugc chon tir nhiéu loai ché phém, nhiéu loai trong s6 do
la da biét tr Manual on Development va Use of FAO Specifications for Plant
Protection Products, Xuét ban lan thir 5, 1999. Cac dang ndy bao gdm bot c6 thé dugc
tao bui (DP), bot tan dugc (SP), hat tan dugc trong nude (SG), hat phin tan duoc trong
nuée (WG), bdt thim w6t duoc (WP), hat (GR) (giai phéng chdm hodc nhanh), dich
‘dic tan duge (SL), chét 16ng c6 thé tron 14n v6i ddu (OL), chét 16ng thé tich siéu nhd
(UL), dich dic nhii hoa dugc (EC), dich dic phén tan dugc (DC), nhii twong (ca dau
trong nuéc (EW) va nudce trong dau (EO)), vi nhil tuong (ME), huyén phu dic (SC),

sol khi, huyén phu bao nang (CS) va céc ché phim xtr Iy hat. Loai ché phim duoc
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chon trong vi du bét ky s& phu thudc vao muc dich cu thé nhidm dén va dic tinh vat 1y,

hoéa hoc va sinh hoc ctia hop chét c6 cong thirc (I).

Bot min (DP) ¢6 thé duoc diéu ché bang cach tron hop chit c6 cong thic (I) véi
mdt hodc nhiéu _ chit pha loang rin (vi du d4t sét tu nhién, cao lanh, pyrophylit,
bentonit, alumin, montmorilonit, dt tao cat, thach cao, diatomit, canxi phosphat, canxi
'va magie cacbonat, luu huynh, voi, bot my, bt tan va cac chét mang rén hitu co va vo

co khéc) va nghién co hoc hdn hop thanh bdt min.

Bot tan duge (SP) c6 thé dugc didu ché bang cach tron 1An hop chét ¢ cong
thirc (I) v6i mdt hodc nhidu mubi vd co tan dugc trong nude (nhu natri bicacbonat,
natri cacbonat hoic magie sulphat) hoic mot hoic nhidu chit rin hitu co tan trong
nudc (nhu polysacarit) va, tily y, mot hodc nhidu chit thAm w6t, mot hodic nhidu chit
phan tan hodc hdn hop cac chat nay dé cai thién tinh phan tdn/tinh tan trong nuéc. Sau
d6 hén hop duge nghién thanh bot min. Céc ché phém tuong tu cling cé thé dugc tao

hat dé tao ra ¢6m tan duoc trong nuée (SG).

Bot thdm ué6t duge (WP) ¢6 thé duoc didu ché bing cach tron hop chét c6 Cong
thire (I) véi mdt hodc nhiéu chét pha lodng hodc chét mang rin, mot hodc nhiu chét
thAm w6t va, t6t hon 13, mdt hodc nhidu chét phén rd va, tiy y, mdt hodc nhiéu chét tao
huyén phtt dé tao diu kién cho viéc phén tan trong chit 1éng. Sau d6 hén hop dugc
nghién thanh bot min. Céc ché phim tuong tu cling c6 thé dugc tao hat dé tao ra cém

phén tan dugc trong nudc (WG).

Céc hat (GR) c6 thé dugc tao ra bing cach tao hat hdn hop ciia hop chét ¢6
cong thire (I) va mot hodc nhidu chét pha lodng hodc chit mang rin dugc nghién bot,
hoic 1a tir cac hat ¢dm rdng da tao hinh truéc bing cach cho hip thu hop chit c6 cong
thirc (I) (hodc dung dich cta no, trong chit thich hop) trong vat liéu hat x6p (nhu da
bot, sét atapulgit, dit tAy mau, dét tdo cat, diatomit hodc 15i ngd nghién) hoic bing
cach cho hop chit c6 cong thirc (I) (hoic dung dich ciia no, trong chét thich hop) hép
phu 1én vét liéu 161 rin (nhu cét, silic oxitt, cacbonat khodng, sulfat hodc phosphat) va
1am khé néu can. Céc tac nhan thuong dugc ding dé hd tro cho hip thu hodc hip phu
bao gém dung moéi (nhu cac dung moi dau mo béo va thom, cac rugu, ete, keton va

este) va cac tac nhan két dinh (nhu polyvinyl axetat, rugu polyvinylic, dextrin, cac loai
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dudng va dau thuc vat). Mot hodc nhiéu chét phu gia khéc cling c6 thé co trong hat (vi

"du tac nhan nhii héa, chit thAm w6t hodc tac nhan phan tan).

Dich dic phén tan dugc (DC) co thé dugc didu ché béng cach hoa tan hop chét
c6 Cong thire (I) trong nude hodc dung méi hitu co, nhu keton, rwou hodc glycol ete.
Céc dung dich nay c6 thé chira chit hoat dong bé mat (vi du dé cai thién kha ning pha

loang trong nudc hodc chéng két tinh trong két phun suong).

Dich dic nhii héa dugc (EC) hodc nhil twong dau trong nuéc (EW) ¢ thé dugc
didu ché bang cach hoa tan hop chét c6 cong thic (I) trong dung méi hitu co (tuy ¥
chtta mot hodc nhidu chit thim wét, mot hodc nhiéu chit nhii héa hodc hén hop céc
chit nay). Cac dung moéi hitu co thich hop dé dung trong EC bao gdm cic
‘hydrocacbon thom (nhu alkylbenzen hodc alkylnaphtalen, vi du SOLVESSO 100,
SOLVESSO 150 va SOLVESSO 200; SOLVESSO la nhan hiéu da ding ky), céc
keton (nhu xyclohexanon hodc metylxyclohexanon) va cac rugu (nhu ruou benzylic,
ruou furfurylic hodc butanol), N-alkylpyrolidon (nhu N-metylpyrolidon hodc N-
octylpyrolidon), dimetyl amit cta axit béo (nhu Cs-Cyo dimetylamit cua axit béo) va
céc hydrocacbon dugc clo héa. San phim EC khi thém nuéc c6 thé tu chuyén thanh

nhil tuong v6i d én dinh du dé cho cach ding phun suong nh thiét bi thich hop.

Viéc didu ché EW bao gdm viéc tao hop chit c6 cong thirc (I) dudi dang chit
16ng (néu n6é khong 16ng & nhiét d6 phong, cé thé duge 1am néng chay & nhiét do hop
1y, dién hinh 13 duéi 70°C) hoic trong dung dich (bang cach hoa tan trong dung moi
thich hop) va sau d6 nhii hoa chét 1éng hodc dung dich thu duge trong nudc c6 chira
mot hodc nhiéu SFA, trong diéu kién dich chuyén cao, dé tao ra nhii tuong. Céc dung
moi thich hop dé dung trong EW bao gém céc dau thuc vat, cac hydrocacbon dugc clo
hda (nhu clobenzen), cac dung méi thom (nhu alkylbenzen hodc alkylnaphtalen) va

cac dung mdi hitu co thich hop khac ¢ d6 tan thip trong nuéc.

Céc vi nhii tuong (ME) ¢6 thé dugc diéu ché bang cach tron nuéc véi hén hop
ctia mdt hodc nhiéu dung méi véi mdt hodc nhiéu SFA, dé tu sinh ra mét ché phém
16ng déng hudng dn dinh vé nhiét dong hoc. Hop chét c¢6 cong thirc (I) c6 mit ban dau
'hodc la trong nudce hodc hdn hop dung moi/SFA. Céc dung mdi thich hop dé st dung
trong ME bao gdm céc dung méi duge md ta trude & diy dé st dung trong EC hoic

trong EW. ME c6 thé hozic 13 hé dau trong nudce, hodc 1a hé nude trong dau (cb thé x4c
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dinh hé nao hién dién bing cach do d6 din dién) va c6 thé thich hop dé tron 1an céc
thudc trir su tan trong nude va tan trong diu trong cing mot ché phdm. ME thich hgp
dé pha lodng trong nuéc, duy tri dudi dang vi nhii twong hodc tao thanh mot nhil turong

dau trong nuéc thong thuong.

Huyén phu dic (SC) c6 thé bao gdm cac huyén phi nuéc hodc khdng nudce cua
céc hat rin khong tan duoc phan chia déu ctia hop chét c6 cong thie (I). SC ¢6 thé
'duqc didu ché bang cach nghién vién hoic bi hop chét rin c6 cong thic (I) trong moi
truong thich hop, ty y véi mot hodc nhiéu chét phan 3, dé tao ra huyén phii hat min
cua hop chét. Mot hoic nhiéu chit thAm w6t c6 thé co trong ché phém va chét tao
huyén phi ¢6 thé c6 thé c6 dé giam ty 1¢ ling dong hat. Ty ¥, hop chét c6 cong thic
(D) ¢6 thé duoc nghién khé va thém vio nudec, chia cac chét mo ta & trén, dé tao ra

thanh phdm mong muén.

Dang bao ché sol khi chira hop chit c6 cong thuc (1) va chat day nd thich hop
(vi du n-butan). Hop chét c6 cong thirc (I) ciing c6 thé dugc hoa tan hoic phan téan
trong moi truong thich hop (vi du nhu nude hodc cht 16ng ¢ thé tron 1an véi nude,
‘nhu n-propanol) dé tao ra cic ché phdm dung trong céc bom phun suong ding tay,
khong diéu ap

Céac huyén phu vién nang (CS) c6 thé dugc didu ché theo cach tuong tw véi
cach didu ché cac ché pham EW nhung c6 thém giai doan polyme héa dé thu duoc sy
phan tan trong nudc cua cac giot dau, trong d6 mdi giot diu dugc boc bing mot vo
polyme va c6 chtra hop chét ¢ cong thire (I) va, tly ¥, chit mang hodc chét pha lodng
cho né. Vo polyme c6 thé duoc tao ra hoic 1 bang phan Gng da tring ngung bé mit
phan cach, hodc 13 bang quy trinh tugiot. Cac ché phadm c6 thé cho phép giai phong co
kiém soat hop chit c6 Cong thirc (I) va ching c6 thé dugc st dung dé xi Iy hat. Hop
‘chét ¢6 cong thirc (I) con c6 thé duge phdi ché trong ma tran polyme phan hily sinh

hoc dé tao ra viéc giai phong cham, c6 kieém soat hop chat.

Ché phim c6 thé bao gdm mot hodc nhiéu chit phu gia dé cai thién tinh ning
sinh hoc cta ché phém, vi du béng viéc cai thién tinh lam wét, thoi gian luu hodc su
phan bd bé mat; kha nang chiu mua trén céc bé mit dugc xi ly; hodc hép thu hodc
bién dbi hop chit ¢6 cong thirc (I). Cac chit phu gia ndy bao gdm céc chét hoat déng

bé mat (SFA), chét phu gia phun suong trén co s¢ dau, vi du mét sé diu khoang hoic
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cac dau thuc vat ty nhién (nhu dau ddu tuong va hat cai dau), va cac hdn hop cta cac
chét ndy véi cac chit bd tro cai thién tinh ning sinh hoc khéc (cdc thanh phin ma c6

thé hd trg hodc 1am thay ddi tic dong ciia hop chat c6 cong thirc (I)).

Chét thdm w6t, chit phan tan va cht nhii héa c6 thé 1a cac SFA loai cation,

anion, ludng tinh hodc khong ion.

Céc SFA thich hop thudc loai cation bao gdm céc hop chit amoni bac bén (vi

du xetyltrimetyl amoni bromua), cdc imidazolin va cdc muoi amin.

Céc SFA anion thich hgp bao gém mubi kim loai kiém cua axit béo, mudi cia
monoeste béo cua axit sulphuric (vi du natri lauryl sulphat), mubi cta cic hop chét
thom  sulphonat héa (vi du natri  dodexylbenzensulphonat, canxi
‘dodexylbenzensulphonat, butylnaphthalen sulphonat va hén hgp cta natri di-
isopropyl- va tri-isopropyl-naphthalen sulphonat), ete sulphat, sulphat ete rugu (vi du
natri laureth-3-sulphat), ete carboxylat (vi du natri laureth-3-carboxylat), phosphat este
(san phdm tir phan Ung giita mot hodc nhiéu rugu béo va axit phosphoric (chu yéu la
mono-este) hodc phospho pentoxit (chu yéu 1 di-este), vi du phan Gng gifta rugu
lauryl va axit tetraphosphoric; ngoai ra cac san phdm nay c6 thé duoc etoxyl héa),

sulphosucxinamat, paraffin hodc olefin sulphonat, taurat va lignosulphonat.
Céc SFA thich hop loai ludng tinh bao gdm céc betain, propionat va glyxinat.

Céc SFA loai khong ion phit hgp bao gdm céc san pham ngung tu clia céc oxit
-alkylen, nhu etylen oxit, propylen oxit, butylen oxit hodc hdn hop ciia chiing, véi rugu
béo (nhu rugu oleyl hodc rugu xetyl) hodc véi alkylphenol (nhu octylphenol,
nonylphenol hodc octylcresol); cic este mot phan din xut tir cAc axit béo mach dai
hodc anhydrit hexitol; cic san phdm ngung tu clia este mdt phin néi trén véi etylen
oxit; cac polyme khdi (bao gbm etylen oxit va propylen oxit); cac alkanolamit; cic este
don gian (vi du polyetylen glycol este clia axit béo); cac amin oxit (vi du lauryl

dimetyl amin oxit) va cac lexithin.

Cac chét tao huyén phu thich hop bao gdm cic keo wa nuéc (nhu céc
polysacarit, polyvinylpyrolidon hodc natri carboxymetylxenluloza) va céc sét truong

nd (nhu bentonit hodc atapungit).
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Ché phim theo sang ché c6 thé con bao gdm it nhit mot chét diét loai gay hai
bd sung. Vi dy, cac hgp chét theo sang ché co thé con duoc st dung két hop véi chét
diét c¢6 khac hoic chit didu chinh ting truéng thuc vét. Theo phuong 4n dugc wu tién
chét diét loai gay hai bd sung 1 chét diét c6 va/hodc chét an toan véi thude diét co.
Céc vi du v& cac hdn hop nay 13 (trong d6 ‘I' thé hién hop chét c6 cong thic (). I +
axetochlor, I + axifluorfen, I + axifluorfen-natri, I + aclonifen, I + acrolein, I +
alachlor, I + alloxydim, I + ametryn, I + amicarbazon, I + amidosulfuron, I +
.aminopyralid, I + amitrol, I + anilofos, I + asulam, I + atrazin, I + azafenidin, I +
azimsulfuron, I + BCPC, I + beflubutamid, I + benazolin, I + bencarbazon, I +
benfluralin, I + benfuresat, I + bensulfuron, I + bensulfuron-metyl, I + bensulit, I +
bentazon, I + benzfendizon, I + benzobixyclon, I + benzofenap, I + bixyclopyron, I +
bifenox, I + bilanafos, I + bispyribac, I + bispyribac-natri, I + borax, I + bromaxil, I +
bromobutit, I + bromoxynil, I + butachlor, I + butamifos, I + butralin, I + butroxydim,
I + butylat, I + cacodylic axit, [ + canxi chlorat, I + cafenstrol, I + carbetamit, I +
carfentrazon, I + carfentrazon-etyl, I + chlorflurenol, I + chlorflurenol-metyl, I +
chloridazon, I + chlorimuron, I + chlorimuron-etyl, I + chloroaxetic axit, I +
.chlorotoluron, I + chlorpropham, I + chlorsulfuron, I + chlorthal, I + chlorthal-dimetyl,
I + xinidon-etyl, I + xinmetylin, I + xinosulfuron, I + cisanilit, I + clethodim, I +
clodinafop, I + clodinafop-propargyl, I + clomazon, I + clomeprop, I + clopyralid, I +
cloransulam, I + cloransulam-metyl, I + xyanazin, I + xycloat, I + xyclosulfamuron, I
+ xycloxydim, I + xyhalofop, I + xyhalofop-butyl,, I + 2,4-D, I + daimuron, I +
dalapon, I + dazomet, I + 2,4-DB, I + I + desmedipham, I + dicamba, I + dichlobenil, I
+ dichlorprop, I + dichlorprop-P, I + diclofop, I + diclofop-metyl, I + diclosulam, I +
difenzoquat, I + difenzoquat metilsulfat, I + diflufenican, I + diflufenzopyr, I +
dimefuron, I + dimepiperat, I + dimetachlor, I + dimetametryn, I + dimetenamid, I +
dimetenamid-P, I + dimetipin, I + dimetylarsinic axit, I + dinitramin, I + dinoterb, I +
‘diphenamid, I + dipropetryn, I + diquat, I + diquat dibromit, I + dithiopyr, I + diuron, I
+ endothal, I + EPTC, I + esprocarb, I + etalfluralin, I + etametsulfuron, I +
etametsulfuron-metyl, I + etephon, I + etofumesat, I + etoxyfen, I + etoxysulfuron, I +
etobenzanid, I + fenoxaprop-P, I + fenoxaprop-P-etyl, I + fentrazamit, I + sét sulfat, I
+ flamprop-M, I + flazasulfuron, I + florasulam, I + fluazifop, I + fluazifop-butyl, I +

fluazifop-P, I + fluazifop-P-butyl, I + fluazolat, I + flucarbazon, I + flucarbazon-natri,
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I + fluxetosulfuron, I + fluchloralin, I + flufenaxet, I + flufenpyr, I + flufenpyr-etyl, I +
flumetralin, I + flumetsulam, I + flumiclorac, I + flumiclorac-pentyl, I + flumioxazin, I
+ flumipropin, I + fluometuron, I + fluoroglycofen, I + fluoroglycofen-etyl, I +
‘ﬂuoxaprop, I + flupoxam, I + flupropaxil, I + flupropanat, I + flupyrsulfuron, I +
flupyrsulfuron-metyl-natri, I + flurenol, I + fluridon, I + flurochloridon, I + fluroxypyr,
[ + flurtamon, I + fluthiaxet, I + fluthiaxet-metyl, I + fomesafen, I + foramsulfuron, I +
fosamin, I + glufosinat, I + glufosinat-amoni, I + glyphosat, I + halauxifen, I +
halosulfuron, I + halosulfuron-metyl, I + haloxyfop, I + haloxyfop-P, I + hexazinon, I
+ imazametabenz, I + imazametabenz-metyl, I + imazamox, I + imazapic, I +
imazapyr, I + imazaquin, I + imazethapyr, I + imazosulfuron, I + indanofan, I +
indaziflam, I + iodometan, I + iodosulfuron, I + iodosulfuron-metyl-natri, I + ioxynil, I
+ isoproturon, I + isouron, I + isoxaben, I + isoxachlortol, I + isoxaflutol, I +
.isoxapyrifop, I + karbutilat, I + lactofen, I + lenaxil, I + linuron, I + mecoprop, I +
mecoprop-P, I + mefenaxet, [ + mefluidit, I + mesosulfuron, I + mesosulfuron-metyl, I
+ mesotrion, I + metam, I + metamifop, I + metamitron, I + metazachlor, I +
metabenzthiazuron, I + metazol, I + metylarsonic axit, I + metyldymron, I + metyl
isothioxyanat, I + metolachlor, I + S-metolachlor, I + metosulam, I + metoxuron, I +
metribuzin, I + metsulfuron, I + metsulfuron-metyl, I + molinat, I + monolinuron, I +
naproanilit, I + napropamit, I + naptalam, I + neburon, I + nicosulfuron, I + n-metyl
glyphosat, I + nonanoic axit, I + norflurazon, I + oleic axit (axit béo), I + orbencarb, I
+ orthosulfamuron, I + oryzalin, I + oxadiargyl, I + oxadiazon, I + oxasulfuron, I +
oxaziclomefon, I + oxyfluorfen, I + paraquat, I + paraquat dichlorua, I + pebulat, I +
'pendimethalin, I + penoxsulam, I + pentaclophenol, I + pentanochlor, I + pentoxazon,
I + pethoxamid, I + phenmedipham, I + picloram, I + picolinafen, I + pinoxaden, I +
piperophos, I + pretilachlor, I + primisulfuron, I + primisulfuron-metyl, I + prodiamin,
I + profoxydim, I + prohexadion-canxi, I + prometon, I + prometryn, I + propachlor, I
+ propanil, I + propaquizafop, I + propazin, I + propham, I + propisochlor, I +
propoxycarbazon, I + propoxycarbazon-natri, I + propyzamit, I + prosulfocarb, I +
prosulfuron, I + pyraclonil, I + pyraflufen, I + pyraflufen-etyl, I + pyrasulfotol, I +
pyrazolynat, I + pyrazosulfuron, I + pyrazosulfuron-etyl, I + pyrazoxyfen, I +
pyribenzoxim, I + pyributicarb, I + pyridafol, I + pyridat, I + pyriftalid, I +

.pyriminobac, I + pyriminobac-metyl, I + pyrimisulfan, I + pyrithiobac, I + pyrithiobac-

-20-



29753

natri, I + pyroxasulfon, I + pyroxsulam, I + quinclorac, I + quinmerac, I + quinoclamin,
I + quizalofop, I + quizalofop-P, I + rimsulfuron, I + saflufenaxil, I + setoxydim, I +
siduron, I + simazin, I + simetryn, I + natri chlorat, I + sulcotrion, I + sulfentrazon, I +
sulfometuron, I + sulfometuron-metyl, I + sulfosat, I + sulfosulfuron, I + sulfuric axit,
[ + tebuthiuron, I + tefuryltrion, I + tembotrion, I + tepraloxydim, I + terbaxil, I +
terbumeton, I + terbuthylazin, I + terbutryn, I + thenylchlor, I + thiazopyr, I +
thifensulfuron, I + thiencarbazon, I + thifensulfuron-metyl, I + thiobencarb, I +
topramezon, I + tralkoxydim, I + tri-alat, I + triasulfuron, I + triaziflam, I + tribenuron,
1 + tribenuron-metyl, I + triclopyr, I + trietazin, I + trifloxysulfuron, T +
trifloxysulfuron-natri, I + trifluralin, I + triflusulfuron, I + triflusulfuron-metyl, I +
trihydroxytriazin, I + trinexapac-etyl, I + tritosulfuron, I + etyl este cta axit [3-[2-clo-
4-flo-5-(1-metyl-6-triflometyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-3-yl)phenoxy]-2-
pyridyloxy]axetic (CAS RN 353292-31-6). Cac hop chit theo sang ché c6 thé con
duoc két hop véi cac hop chit diét c¢é duge boc 10 trong cong bb don québc té sb

WO006/024820 va/hodc WO07/096576.

Céc dbi tac tron cta hop chét c6 cong thirc (I) c6 thé con & dang este hodc mubi,
nhu duogc dé cap vi du trong The Pesticide Manual, Téi ban 14n thr mudi bén, British

-Crop Protection Council, 2006.

Hop chét c6 cong thie (I) ¢6 thé con duge sit dung trong hdn hgp véi céc chat
hoa nong khac nhu chat diét nim, chit diét giun tron hodc chét diét con tring, cac vi

du trong d6 dugc dua ra trong The Pesticide Manual.

Ty 18 trén cta hop chit c6 cong thirc (I) véi d6i tac tron tét hon 12 ndm trong

khoang tir 1: 100 dén 1000:1.

Cac hdn hop c6 thé duge sir dung mot cach 6 1¢i trong céc ché phdm néu trén
(trong d6 trudng hop "thanh phan hoat tinh" dé& cap dén hdn hop twong tng cia hop
chét c6 cong thuc I v6i dbi tac tron).

Céc hop chit c6 cong thirc (I) theo sang ché ¢6 thé con duge sir dung két hop
v6i mot hogc nhidu chét an toan. Tuong ty, hdn hop ciia hop chit c¢6 cong thire I theo
sang ché v&i mot hodc nhidu chét diét c6 khac c6 thé con duge st dung két hop véi
mot hodc nhiéu chit an toan. Chét an toan c6 thé 13 AD 67 (MON 4660), benoxacor,
cloquintoxet-mexyl, xyprosulfamit (CAS RN 221667-31-8), dichlormid, fenchlorazol-
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etyl, fenclorim, fluxofenim, furilazol va chét déng phéan R tuong Ung, isoxadifen-etyl,
mefenpyr-dietyl, oxabetrinil, N-isopropyl-4-(2-metoxy-benzoylsulfamoyl)-benzamit
(CAS RN 221668-34-4). Cac kha nidng khac bao gbm c4c hop chit an toan dugc boc
10 trong, vi du, EP0365484 vi du N-(2-metoxybenzoyl)-4-
[(metylaminocarbonyl)amino]benzensulfonamit. Puoc dic biét vu tién la hdn hop cua
hop chit c6 cong thirc I vé6i xyprosulfamit, isoxadifen-etyl, cloquintoxet-mexyl

va/hodc N-(2-metoxybenzoyl)-4-[(metyl-aminocarbonyl)amino]benzensulfonamit.

Chét an toan cua hop chét c6 cong thic I co thé con & dang este hodc mubi, nhu
duoc dé cap vi du trong The Pesticide Manual, Téi ban lan thr 14 (BCPC), 2006. Tai
liéu vién dan cho cloquintoxet-mexyl ciing dugc ap dung cho lithi, natri, kali, canxi,
magie, nhom, sét, afnoni, amoni bac bdn, mubi sulfoni hodc phosphoni ctia chung nhu
duoc mé ta trong céng bd don qubc t& s6 WO 02/34048, va tai liéu vién dan cho

fenchlorazole-etyl cling dugc ap dung cho fenchlorazol, v.v.

Tét hon 13 ty 18 trén ctia hop chét c6 cong thic (I) véi chét an toan nim trong

khoang tir 100:1 dén 1:10, dzc biét 1 tir 20:1 dén 1:1.

Hdn hop c6 thé dugc sit dung mot cach cé lgi trong ché phadm néu trén (trong
d6 trudong hop "thanh phan hoat tinh" dé cép dén hdn hop twong ting cia hop chét c6

cong thirc I v6i chit an toan).

Sang ché con d& xuét phuong phéap kiém soét chon loc ¢d dai tai dia diém co
cdy trong va cd dai, trong d6 phuong phap bao gbm viéc 4p dung 1én dia diém cua cd
dai luong kiém soat ctia ché phdm theo sang ché. ‘Kiém soat' nghia 13 diét, 1am gidm
‘hodc lam chim su phat trién hodc ngin nglra hoic lam gidm su nay mam. Thong
thudng cdy duge kiém soat 14 cay khong mong mudn (co dai). ‘Dja diém’ nghia 1a khu

vuc trong d6 cdy dugc trong hodc sé trong.

Ty 1& 4p dung cta cac hop chit c6 cong thire (I) c6 thé thay ddi trong giéi han
rong va phu thudc vao ban chét cua dit, phuong phap 4p dung (trudc hodc sau ndy
mam; bao hat; 4p dung Ién lubng hat; khong 4p dung d4t canh tac v.v.), cdy trong, (cAc)
6 dai duoc kiém soét, cac diéu kién khi hau hién c6, va céc yéu td khac duge diéu
chinh bdi phuwong phap 4p dung, thoi gian 4p dung va ciy trdng dich. Cac hop chét co
cong thuc I theo sang ché thuong dugc ap dung véi ty 16 ndm trong khoang tir 10 dén
2000g/ha, dic biét 1a tir 50 dén 1000g/ha.

-31-



29753

Viéc st dung dugc thuc hién bﬁng cach phun ché phém, chu yéu b?mg thiét bi
phun gén trén may kéo cho dién tich rong, nhung céc phuong phip khéc nhu ric bui

,(déi v&i bot), nho giot hodc tAm cling co thé dugc str dung.

Cay hitu ich trong d6 ché phadm theo sang ché c6 thé duoc st dung bao gdm cay
trdng nhu ngii cbc, vi du lda mach va laa my, bong, cdy hat cai dau, huéng duong, ngd,

laa, d4u twong, ci cai duong, mia dudng va cay co.

Cay trdng c6 thé con bao gbm cay, nhu ciy in qua, cdy ho cau dira, cdy dira
hodc ciy qua hach khéc. Ciing bao gbdm cdy ho nho nhu nho, cdy bui c6 qua, ciy an

qué va rau.

Cay trdng dugc hiéu 13 con bao gdm cdy ma khang chit diét c6 hoic nhém chit
diét co (vi du céc chét tc ché ALS, GS, EPSPS, PPO, ACCase va HPPD) bang céc
‘phuong phép nhin gidng va k¥ thuat gen thong thuong. Vi du v& céac cdy trong c6 kha
ning khang imidazolinon, vi du imazamox, bing céc phuong phip nhan gidng thong
thuong 1a cai ddu mua hé Clearfield® (cay cai dau). Céc vi du cia cay trong c6 kha
ning khang cac chét diét co bang cac phuong phap cong nghé gen bao gbm vi du céc
gibng ngd khang glyphosat va glufosinat dugc ban trén thi truong v6i nhan hiu
RoundupReady® va LibertyLink®. Theo m¢t khia canh dwgc dic biét uu tién, cdy
trdng dugc thiét ké dé biéu hién qua homogentisat solanesyltransferaza nhu dugc trinh

bay trong, vi du, cong bd don qudc té sé W02010/029311.

Cay trdng ciing dugc hidu 14 cic cay di dugc tao stic dé khéang véi cac con
trung gdy hai nho cdc phuong phap cong nghé gen, vi du ngd Bt (khang siu duc than
ngd chau Au), bong Bt (khdng mot duc qua nang bong) va ca khoai tdy Bt (khang bo
canh cing Colorado). Cac vi du vé ngd Bt 1a cac gidng ngd lai Bt 176 cia NK®
(Syngenta Seeds). Poc t6 Bt 13 protein dugc tao ra mdt cach ty nhién boi vi khuén
trong d4t Bacillus thuringiensis. Cac vi du vé cac doc tb, hodic cac thuc vat chuyén gen
c6 thé tbng hop cac ddc td nay, dugc mo ta trong EP-A-451 878, EP-A-374 753, WO
93/07278, WO 95/34656, WO 03/052073 va EP-A-427 529. Céac vi du vé thuc vat
chuyén gen bao gdm mét hoic nhiéu gen ma héa khang thubc trir sdu va biéu hién mot
hodc nhidu doc & 1a KnockOut® (ngd), YieldGard® (ngd), NuCOTIN33B® (bong),
Bollgard® (bong), NewLeaf®(khoai tdy), NatureGard® va Protexcta®. Ca ciy trong

hodc vat liéu nhan giong ctia chung c6 th€ khang thudc diét cé va, dong thoi lam con
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tring khong an duoc (su kién chuyén gen “xép chdng”). Vi dy, hat gibng c6 thé c6 kha

ning biéu hién protein Cry3 diét con tring trong khi dbng thoi chiu duge glyphosat.

Céc cdy trong sé ciing dugc hiéu 13 bao gdm céc ciy thu dugc bang cac phuong
phap nhan giéng hodc cong nghé gen thong thudng va chira céi goi 13 céc tinh trang
san Iugng (vi du, do dn dinh bao quan dugc cai thién, gia tri dinh dudng cao hon va

huong vi dugc cdi thién).

Céc cdy c6 ich bao gom c6 tham vi du trong sén gon, bai cd, cong vién va 1€

‘dudng, hoic trdng dé ban cho ddm d4t, va cAy canh nhu hoa hodc ciy bui.

Céac ché phim c6 thé dugc sir dung dé kiém soat cay khong mong mudn (goi
chung 13, ‘cé dai®). C8 dai dugc kiém soat bao gdm ci cac loai mdt 14 mam, vi du
Agrostis, Alopecurus, Avena, Brachiaria, Bromus, Cenchrus, Cyperus, Digitaria,
Echinochloa, Eleusine, Lolium, Monochoria, Rottboellia, Sagittaria, Scirpus, Setaria
va Sorghum, va céc loai hai 14 mam, vi du Abutilon, Amaranthus, Ambrosia,
Chenopodium, Chrysanthemum, Conyza, Galium, Ipomoea, Nasturtium, Sida, Sinapis,
Solanum, Stellaria, Veronica, Viola va Xanthium. C dai c6 thé con bao gdm cdy ma
c¢6 thé dugc coi 1a cdy trdng nhung ching moc ngoai khu vyc trong (‘cdy moc dai’),
‘hodc 16n 1én tir hat con sét lai tir vu gieo tréng trude cia ciy khac (‘cdy moc ty nhién’).

Cay moc tu nhién hodc cy moc dai c6 thé khang mot s6 chat di€t co khac.

Nhiéu khia canh va phuong an khac nhau theo sdng ché s& dugc minh hoa ¢ diy
cu thé hon bang cac vi du. Can hiéu rang c6 thé thuc hién cic cai bién chi tiét ma

khong vuot ra khéi pham vi cia sang ché.
Vi du thuwe hién sang ché
CAC Vi DU BIEU CHE

Vidul Didu ché 4-(2-benzyloxy-3,6-diclo-phenyl)-2,6-dimetyl-
pyridazin-3,5-dion

N Cl
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1.1  2-alyl-3,6-diclo-phenol

Hén hop ctia 2-alyloxy-1,4-diclo-benzen (1,0g, 4,9mmol, 1,0 duong luong) va
DMF (0,1mL) dugc gia nhiét & nhi¢t 46 bén ngoai bing 220 °C trong 1 gio. Hon hop
‘duge d ngudi dén nhiét o phong va dugc co dic trong chdn khong dé tao ra 2-alyl-

3,6-diclo-phenol 1a chit ddu mau nau (0,99g, 99%).

Cl

OH I NMR (400MHz, CDCls): 8: 7,18-7,08 (1H, m) 6,95-6,85
(1H, m) 6,02-5,84 (1H, m) 5,71 (1H, s) 5,14-4,99 (2H, m) 3,59 (2H, dt).

1.2 2-alyl-3-benzyloxy-1,4-diclo-benzen

Benzyl bromua (3,2mL, 27mmol, 1,1 duong lugng) dugc thém vao huyén phu
cua 2-alyl-3,6-diclo-phenol (5,0g, 25mmol, 1,0 duong luwong) va kali cacbonat (3,7g,
27mmol, 1,1 duong lugng) trong axeton (49mL) va hdn hgp dugc gia nhiét & héi Iuu
trong 6 gio. Hon hop duge dé ngudi dén nhiét 4o phong va dugc loc. Phan loc dugc cd
dic trong chan khéng va san phim thd dugc tinh ché bang sic ky cot nhanh d tao ra
2-alyl-3-benzyloxy-1,4-diclo-benzen (4,031g, 56%) la chét diu khong mau.

Cl
/\QCI

O .

H NMR (400MHz, CDCP): 8y: 7,54-7,49 (2H, m), 7,45-7,35
.(3H, m), 7,27-7,24 (1H, m), 7,15 (1H, d), 6,01-5,90 (1H, m), 5,10-4,97 (4H, m), 3,59
(2H, dt).
1.3 axit 2-(2-benzyloxy-3,6-diclo-phenyl)axetic
Dung dich cua 2-alyl-3-benzyloxy-1,4-diclo-benzen (38,1g, 130mmol, 1,00
duong lugng) trong diclometan (650mL) trong binh 3 ¢ dugc 1am ngudi dén -78 °C.
Mot bén binh duoc ndi véi lo Dreshel chira dung dich nudc cia KI (100mL, 15% khdi
lwong/khdi lugng). Ozon duge suc qua dung dich dén khi 2-alyl-3-benzyloxy-1,4-
diclo-benzen tiéu thu hét hoan toan (4 gid). Khi dugc suc qua dung dich trong 10 pht
dé loai ozon thira. Bot khi qua dung dich dung lai va dimetyl sulfua (95,4mL,
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1300mmol, 10,0 duong lugng) dwgc thém. Hon hop duge lam 4m dén nhiét @6 phong
va dugc khudy trong 12 gid. Hon hop dugc ria véi nude mudi (2 x 200mL) va cic
chiét xuét hitu co dugc dua qua thiy tinh frit ky nuéc. Hén hop dugc cd dic trong
chan khéng dé tao ra chit diu mau vang (43 g). Can dugc pha lodng trong hdn hop cla
trong tert-butanol (260mL) va nudc (130mL) sau d6 dugc lam lanh dén 0 °C. 2-
metylbut-2-en (135mL, 1300mmol, 10,0 duvong lugng), natri dihydro phosphat (62,4g,
520mmol, 4,00 duong lugng) va natri clorit (44,1g, 390mmol, 3,00 dwong luong)
duoc thém. Hon hop duoc khudy trong 2 giér sau d6 dugc pha lodng bing nudc mudi
(300mL) va 2,0M axit clohydric (300mL). Hén hop dugc chiét bang EtOAc (3 x
:200mL). Céc chiét xuét hiru co két hop duge rira bang dung dich nuéc bdo hoa cla
natri metabisulfit (200mL) sau d6 dwgc chuyén qua thiy tinh frit ky nuée va dugc cd
déac trong chdn khéng dé tao ra chét rin mau vang nhat (41,4g). Cin duoc tao huyén
phu trong H,O (200mL) va dung dich nuéc cia NaOH (30mL, 2,0M) dugc thém tao ra
dung dich sang mau. Hdn hop dugc rira bang Et,0 (100mL) va 16p nuéc dugc axit hoa
bang cach thém HC1 ddm déc (20mL) dAn dén sy hinh thanh két tia. Hon hop dugc loc
va phan loc dugc 1am kho trong chén khéng dé tao ra axit 2-(2-benzyloxy-3,6-diclo-

phenyl)axetic (29,2g, 72%) 1a chit rin mau tring.

Cl
0]
HO Cl

o)

H NMR (400MHz, CDCP): &y: 7,48-7,44 (2H, m), 7,42-
7,31 (4H, m), 7,17 (14, d), 5,04 (2H, s), 3,85 (2H, s).

1.4  etyl (2QE/Z)-2-(metylhydrazono)propanoat

Binh 3 ¢6 dung tich 500mL dugc trang bi cdnh khudy, phéu r6t va nhiét ké
duoc dit trong khi quyén N,. Cloroform (60mL), etyl 2-oxopropanoat (12,9g,
111mmol) va magie sulfat (13,3g, 111mmol) dugc nap vao binh kém khudy. B4t nhio
‘thu duoc duge 1am lanh dén 0 °C (bé nuéc d4). Sau d6 phéu rét dugc nap cloroform
(20mL) va metylhydrazin (5,00g, 109mmol). Sau d6 dung dich metylhydrazin dugc
thém nho giot vao hdn hop phan ung duge khuéy, dit ty 1€ thém dé duy tri nhiét 4o <
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10 °C. Sau khi thém xong, phan tmg dugc 1dm 4m dén nhiét d0 mdi trudng va sau d6

duoc khudy thém 16 h.

Phén tng duoc loc, duge rira bang cloroform. Phan loc dugc cb trong ap suit
giam dé tao ra hydrazon etyl-2-(metylhydrazono)propanoat mong mudn (15,1g,
105mmol, 96,5% san luong), chit ddu mau vang, 1a hdn hgp cua cac chit déng phan

E/Z.

dit litu 'H NMR cho chit ddng phan chinh: (400MHz,
CDCLy): 8g: 5,58 (1H, brs), 4,30 (2H, q), 3,24 (3H, s), 1,92 (3H, s), 1,34 (3H, 1).

1.5  etyl 2-[[2-(2-benzyloxy-3,6-diclo-phenyl)axetyl]-metyl-hydrazono] pro-

panoat

Axit 2-(2-benzyloxy-3,6-diclo-phenyl)axetic (1,32 mmol, 0,41 g) dugc hoa tan
trong diclometan (10mL) trong khi quyén N, kém khudy. Oxalyl clorua (3,95mmol,
0,50g, 0,34mL) dugc thém. Sau 2 phut, N,N-dimetylformamit (0,13mmol, 0,01mL)
duoc thém nhé giot. Quan sat thiy sti bot. Sau 1 h khudy & nhiét dd méi truong, phan
tich LC/MS cua phan uéc duge dung trong MeOH thé hién su chuyén hoéa hoan toan

cta vat liéu khoi du axit thanh metyl este (ching minh viéc tao thanh axyl clorua).
Hon hop phan tmg dugc cb dic trong chdn khéng dé tao ra gdbm mau cam.

Sau do6 clorua axit thd dugc hoa tan lai trong diclometan (10mL) trong khi
quyén N, va duge 1am lanh dén 0 °C. Etyl 2-(metylhydrazono)propanoat (1,34 mmol,
0,194g) duoc thém kém khudy. Trietylamin (2,64 mmol, 0,37 mL) trong diclometan
(0,5mL) dugc thém nhé giot trong 10 phiit. Hon hop phan tng dugc khudy & 0 °C

thém 15 phut, trude khi dugce lam 4m dén nhiét do moi truong va tiép tuc thém 4 h.

Dung mdi dugc lam bay hoi trong chdn khéng va cén dugc hoa tan lai trong
etyl axetat (30mL). Céc chét hitu co dugc rira bang dung dich HCI nuéc pha lodng (2 x
10mL), dung dich NaHCO; nuéc béo hoa (2 x 10mL) va nude mudi (2 x 10mL), trude

khi duoc chuyén qua hop tach pha va duoc cb dictrong chin khong.
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Séc ky cot nhanh (silic oxit, rira giai gradien etyl axetat trong hexan ndng do 0-
'5%) tao ra san phdm mong muén etyl 2-[[2-(2-benzyloxy-3,6-diclo-phenyl)axetyl]-
metyl-hydrazono]propanoat (0,21g, 36,5%) 1a gdbm mau vang.

0
Cl
/\OJ‘Y O
N
~N cl
| o

'H NMR (400MHz, CDCLy): 8y: 7,49-7,23 (6H,
m), 7,18-7,11 (1H, m), 5,05-4,97 (2H, m), 4,31 (2H, q), 4,20 (2H, s), 3,31 3H, ), 2,21
H, s), 1,34 (3H, 1).

1.6  4-(2-benzyloxy-3,6-diclo-phenyl)-2,6-dimetyl-pyridazin-3,5-dion

Lo vi séng dugc nap etyl 2-[[2-(2-benzyloxy-3,6-diclo-phenyl)axetyl]-metyl-
hydrazono]propanoat  (0,46mmol,  0,20g), axetonitrii (4mL) va  1,8-
diazabixyclo[5.4.0Jundex-7-en (0,98mmol, 0,15g, 0,15mL). Hon hop dugc gia nhiét
dudi btre xa vi séng & 125 °C trong 50 phut trude khi phan tich LC/MS thé hién phan
tng hoan thanh. Hén hop phéan ng dugc pha lodng véi etyl axetat (20mL) va nuéc
(10mL) va axit hoa dén pH 4-5 bang axit clohydric lodng. Céac chét hitu co dugc tich
va rira thém bang dung dich amoni clorua nuéc bdo hoa (2 x 10mL) sau do bing nuéc
‘mubi (10mL). Sau d6 cac chét hitu co dugc chuyén qua hop tach pha va dugc co dic
trong chdn khéng dé tao ra gdbm mau vang tho. Séc ky cot nhanh (silic oxit, rira giai
gradien etyl axetat trong hexan nong d6 0-25%) tao ra san phdm mong muébn 4-(2-
benzyloxy-3,6-diclo-phenyl)-2,6-dimetyl-pyridazin-3,5-dion (0,11g, 61%) 14 gdbm mau

vang nhat.

N Cl

'H NMR (400MHz, CDCl3): &y 2,22 (3H, s),
3,66 (3H, s), 4,70 (1H, d), 5,08 (1H, d), 7,13-7,17 (2H, m), 7,24-7,30 (4H, m), 7,41
(1, d).
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VI DU SINH HQC
B1  Hi€u qué sau nay mam

Hat cta nhiéu loai thir nghiém dugc gieo trong d4t tiéu chuén trong cac chiu:-
Solanum nigrum (SOLNI), Amaranthus retoflexus (AMARE), Setaria faberi (SETFA),
Alopecurus myosuroides (ALOMY), Echinochloa crus-galli (ECHCG), Ipomoea
hederaxea (IPOHE), Lolium perenne (LOLPE). Sau 8 ngay trdng (sau nay mam) dudi
cac diéu kién duge kiém soat trong nha kinh (¢ 24/16°C, ngay/dém; 14 gio sang; do
4m 65%), cdy dugc phun véi dung dich phun nude chiét xut tir ché phim ctia thanh
phan hoat tinh k§ thuit trong dung dich axeton/nuéc (50:50) chira 0,5% Tween 20
(polyoxyetelyen sorbitan monolaurat, CAS RN 9005-64-5). Cac hop chét dugc ap
dung & ty 1& 1000g/ha. Cay thit nghiém sau d6 dugc nudi 16n trong nha kinh dudi cac
didu kién dugc kiém soat trong nha kinh (& 24/16°C, ngay/dém; 14gid sang; do Am
65%) va tudi nudce hai 14n mdi ngay. Sau 13 ngay, thir nghiém duge dénh gia vé phan
tram thiét hai gy ra cho cdy. Céac hoat tinh sinh hoc dugc danh gia trén thang nam
diém (5 = 80-100%; 4 = 60-79%; 3=40-59%; 2=20-39%; 1=0-19%). Gi4 tri trong
trong bang chi ra ring hop chét khong dugc thir trén loai do.

Béang 2 Kiém soat cac loai ¢ dai bing céc hop chit c6 cong thic (I) sau

khi 4p dung sau ndy mam véi ty 16 bang 1000g/Ha

Hop LOLPE SOLNI AMARE SETFA ALOMY ECHCG IPOHE
chit '

1.001 5 5 5 4 5 5
11.002 1 5 4 1 1 1
1.003 5 5 4 3 5 5
1.004 5 5 5 5 5 5
1.005 5 5 5 5 5 5
1.006 2 5 5 3 3 5
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Hop LOLPE SOLNI AMARE SETFA ALOMY ECHCG IPOHE
chat

-1.007 4 5 5 5 5 5
1.009 5 5 5 5 5 5
1.010 4 5 5 3 4 5
1.012 5 5 5 5 5 5
1.014 3 5 4 5 4 5
1.016 - 5 5 5 5 5
1.037 5 5 5 4 5 5
1.041 4 5 5 5 5 5
.LO44 5 5 5 5 5 5
1.067 5 5 2 5 5 5
1.068 2 5 3 4 4 4
1.069 3 5 3 5 5 5
1.070 5 5 5 5 5 5
1.071 3 5 3 5 4 5
1.072 2 5 2 5 4 5
-1.073 3 5 3 5 5 5
1.074 5 5 5 5 5 5
1.075 4 5 4 5 5 5
1.076 4 5 2 5 5 5
1.077 5 5 5 5 5 5
1.078 1 5 3 3 2 4
1.079 1 5 1 1 1 5
1.080 2 5 2 1 1 5
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Hop LOLPE SOLNI AMARE SETFA ALOMY ECHCG IPOHE
chét

1.081 2 5 3 4 2 4
1.082 1 5 | 2 1 3
1.083 2 5 1 3 | 5
1.084 4 5 3 2 1 5
1.085 5 5 5 3 4 5
1.086 4 5 3 4 2 5
1.087 5 5 5 5 5 5
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YEU CAUBAO HQ

Hop chét c6 cong thirc (1)

[Z];
(1), hodc mudi hodc N-oxit cua ching,

R! dugc chon tir nhém bao gém C,-C, alkyl, C3-Cgxycloalkyl, Cs-Cgalkoxy, Ci-
C, alkoxy-C;-C, alkyl, C,-C, alkenyl, C;-C;haloalkyl, xyano-C;-Cjalkyl, C,-
Cshaloalkenyl, C,-Cjalkynyl va C,-Cshaloalkynyl;

R? dugc chon tr nhém bao gdm hydro, halogen, xyano, C;-Cgalkyl, C;-
Cghaloalkyl, C;-Cghaloalkoxy, C;-Cshaloalkoxy-C;-Csalkyl-, Ci-Cgalkoxy, Ci-
Csalkoxy-C;-Csalkyl, C;-Csalkoxy-C;-Csalkoxy-C;-Csalkyl-, Cs-Cexycloalkyl,
Cy-C¢ alkenyl, C,-Cghaloalkenyl, C,-Cgalkynyl, C;-Cghydroxyalkyl-, C;-
Cealkylcarbonyl-,  Ci-Cgalkyl-S(O)y-, amino,  C;-Cealkylamino,  C;-
Cedialkylamino, -C(C;-Csalkyl)=N-O-C;-Csalkyl va C,-Cghaloalkynyl;

G 14 hydro, hosic C(O)R®;

mdi X va Y ddc 1ap 1a hydro, C;-C; alkyl, C;-Csalkoxy, C;-Cshaloalkyl, C;-
Cshaloalkoxy, hodc halogen;

7 1a C,-C; alkyl, C;-Csalkoxy, C;-Cshaloalkyl, C;-Cshaloalkoxy, hodc halogen;

m 13 sé nguyén bang 0, 1, hoic 2;
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nlasb nguyén béng 0,1, 2,3,4, hodc 5;

R? dugc chon tir nhém bao gﬁ“)m C;-Cgalkyl, Ci-Cgalkoxy, C;-Cgalkenyl, C;-
Cgalkynyl, C;-Cealkyl-S-, -NR*R’ va phenyl tity y dugc thé bang mot hodc
nhiéu RS;

R*vaR’ doc 14p dugc chon tir nhoém bao gém C;-Cg alkyl va C;-Cgalkoxy, hodc

R* va R’ ciing nhau c6 thé tao thanh vong morpholinyl; va,

R® dugc chon tir nhém bao gém halogen, xyano, nitro, C;-Csalkyl, C;-

Cshaloalkyl, C;-Csalkoxy va C;-Cshaloalkoxy.

Hop chit theo diém 1, trong d6 G 12 hydro hodc C(O)R3 trong do R*1a
isopropyl, t-butyl, metyl, etyl, propargyl, metoxy, etoxy, hodc ferz-butoxy.

Hop chit theo diém bat ky trong sb cac diém néu trén, trong d6 X 1a hydro,

halogen, hodc C;haloalkyl.

Hop chét theo diém bt ky trong s6 cac diém néu trén, trong d6 Y 1a hydro, C;-

C; alkyl, C;-Cshaloalkyl, hodc halogen.

Hop chit theo diém bt ky trong sé céc didm néu trén, trong d6 X 1a ortho dbi

v6i gbe pyridazinon/pyridazin-dion.

Hop chét theo diém bat ky trong sé cac diém néu trén, trong d6 Y 14 ortho dbi

v6i gbc benzyloxy.

Hop chét theo diém bét ky trong sd cac diém néu trén, trong do6 R' 14 metyl, etyl,

n-propyl, xyclopropyl, propargyl, hodc C;haloalkyl.

Hop chit theo diém bét ky trong s cac diém néu trén, trong d6 R?* duoc chon tir
nhom bao gém hydro, C;-Cgalkyl, C;-Cghaloalkyl, C;-Cgsalkoxy, C;-Csalkoxy-
C;-Csalkyl, C3-Cgxycloalkyl, C,-Cg alkenyl, C,-Cghaloalkenyl, C,-Cgalkynyl va
C,-Cghaloalkynyl.
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Hop chit theo diém bét ky trong sb cac diém néu trén, trong d6 R? duoc chon tir

nhém bao gdm, metyl, etyl, xyclopropyl, triflometyl va metoxymetyl.

Hop chét theo diém b4t ky trong s6 céc diém néu trén, trong d6 R%1a

xyclopropyl hodc metyl.

Hop chét theo diém bat ky trong s6 cac diém néu trén, trong d6 mdi Z doc 1ap

duoc chon tir halogen, metyl, metoxy, va triflometyl.

Ché pham diét co chira hop cht diét ¢ theo diém bat ky trong sb cac diém tir 1

dén 11 vata dugc phdi ché nong dung.

Ché phim diét c¢é theo diém 12, trong d6 ché phdm nay con bao gdm it nhét

mot chét diét loai gdy hai bd sung.

Phuong phép kiém soat su phat trién cua cdy khong mong mudn, phuong phép
nay bao gdm viéc 4p dung hop chét ¢ cong thirc (I) nhu duge md ta theo diém
bét ky trong sb cac diém tir 1 dén 11, hodc ché phém diét co theo diém 12 hoic

diém 13, 1én cdy khong mong mudn hodc dia di€ém cua ching.
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