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Linh vire k§ thuit dwoc dé cap

Sang ché @ cap dén hop chét pyridazinon va quy trinh didu ché hop chét
pyridazinon. Hop chét pyridazinon theo sang ché ¢ thé duge st dung lam hop chat trung
gian dé diéu ché hop chét diét ¢ pyridazinon hodc dugc st dung lam hop chét diét cé
pyridazinon
Tinh trang k§ thuit ciia sang ché

WO02015/168010 va W0O2017/074988 d& cép dén hop chit diét co pyridazinon va
hop chét trung gian dé didu ché hop chét diét ¢ pyridazinon. C6 nhu ciu vé hop chét diét
cé pyridazinon dugc céi thién va phuong phap dugce céi tién dé didu ché hop chét diét o
pyridazinon.
Ban chit k§ thuit ciia sing ché

Theo mot khia canh, sang ché dé cap dén hop chét ¢6 cong thtrc I va N-oxit hoic

muoi cia no,

trong d6 R' 14 C,-C, alkyl hodc C3-Cg xycloalkyl; R? 13 H, Cl, Br hoic I; R? 13 Cl
hoic OR*; R*1a H hoic C,-C, alkyl; R’ 13 H, F, Cl hosc CHs; va R® 14 H hoic CL

Theo mdt khia canh khac, sang ché dé cap dén quy trinh diéu ché hop chét ¢ cong
thirc I-A
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trong d6 R' 1a C;-C, alkyl hodc Cs-Cg xycloalkyl; R* 12 H hozc Cl; R’ 1a H, F, Cl
hodic CH;; va R® 13 H hoic Cl

quy trinh nay bao gdm cac budc sau:

(1) cho hop chit cé cong thire 11

Br

H;C l I R

R6
II

5

trong d6 R® 14 H, F, CI hosc CHs; va R® 14 H hoic Cl
phan tmg v6i magie dé thu dugc hop chét trung gian c6 cong thire 111

BI'\
Mg

H3C l l R

R6

X

5

;va
(2) cho hop chét trung gian c6 cong thire 111 thu duge & budce (1) phan tng véi hop
chét c6 cong thirc IV-A hoic IV-B
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o) o)

RL O R O
Tl Tor°
Nao Nao

Cl cl
H Cl
IV-A B

) hodc Iv-

trong do R' 14 C;-C,4 alkyl hodc C;-Cq xycloalkyl; G 1a C;-Cy alkyl, SO,CF3 hodc
SO,(4-Me-Ph).

Theo mot khia canh khac, séng ché d cap dén quy trinh diéu ché hop chét c6 cong
thirc I-B

R RN
D
O
1
R
Naw CH;
i
CHz
I-B

trong d6 R" 1a C,-C, alkyl hosic Cs-Cg xycloalkyl; R® 12 H, F, Cl hodc CHj; va R°
1a H hoac C1

quy trinh nay bao gbm cac budc sau cho hop chét c6 cong thirc I-A, nhu néu trén,
trong d6 R* 1a H, phan tmg v&i hop chét metoxy hoa.

Theo mot khia canh khéc, sang ché @& cap dén quy trinh diéu ché hop chét c6 cong
thie I-C
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trong d6 R' 12 C;-C, alkyl hodic C3-Cg xycloalkyl; R* 13 Cl, Br hode I, R* 1A H, F,
Cl hodc CHs; va RS 13 H hoac Cl

quy trinh nay bao gbm cac bude sau:

(1) cho hop chét c6 cong thirc I-B, nhu néu trén, phan Gmg véi bazo kém-tmp, dé

thu dugc hop chét trung gian chita kém c6 cong thirc V

;va

(2) cho hop chit trung gian chira kém ¢ cong thirc V thu duge & budce (1) phén
g véi voi hop chét halogen héa.

Theo mdt khia canh khéc, sang ché dé cap dén quy trinh diéu ché hop chit c¢6 cong
thire [-D

trong d6 R" 1a C'-C* alkyl hoac C3-Ce xycloalkyl; R* 1a CL, Br hogc I; R’ 1a H, F,
Cl hodc CHa; va R® 12 H hoic Cl

quy trinh nay bao gbm budc cho hop chét c6 cong thirc I-C, nhu néu trén, phan
tng v6i hop chét khir metyl héa.

Theo mdt khia canh khéc, sang ché d& cap dén quy trinh diéu ché hop chét c6 cong
thirc [-E
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trong d6 R' 14 C,-C, alkyl hodc Cs-Cq xycloalkyl; R® 12 H, F, Cl hoge CHs; va R
1a H hodc CI;

quy trinh nay bao gdém budc cho hop chét c6 cong thirc VI

trong d6 R 1a C;-C, alkyl hoic Cs-Cg xycloalkyl; R® 13 H, F, Cl hogc CHj; va R
13 H hoic C1

phan tmg v6i phospho oxyclorua.

Theo mot khia canh khac, sang ché d@é cap dén quy trinh didu ché hop chét ¢6 cong
thire I-E
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I-E

trong d6 R' 14 C,-C; alkyl hodic C3-Cg xycloalkyl; R® 12 H, F, Cl hoge CHj; va R
1a H hoéc CI;
quy trinh nay bao gbm céc budc sau:

(1) cho hop chit ¢ cong thire IT

trong d6 R 1a H, F, C1 hoac CHs; va R® 1a H hogc C;
phan Ung v&i magie dé thu duoc hop chat trung gian c6 cong thire 111

BI'\
Mg

5

Hi3C [ l R

R®

11 . va
(2) cho hgp chét trung gian c6 cong thirc I1I thu duge & bude (1) phan tng vé6i hop

chat c¢6 cong thirc 7
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o)
1
Ry Cl
I
cl
Cl
7

trong do R'1a C;-C, alkyl hoac C;-C¢ xycloalkyl.
M ta chi tiét sang ché

99 €6 L9 ¢

Thuét ngt “bao gdm”, “c6”, “chira”, “khac biét & chd” hodc céc bién thé khéc cia
ching dugc dung trong ban mo ta dé chi sy bao gdm khéng gi6i han, tiiy thudc vao bét
ky giéi han ndo duge néu rd. Vi dy, quy trinh hodc phuong phép bao gdm danh sach cac
yéu t6 khong nhét thiét phai gi6i han & chi cac yéu t6 nay nhung c6 thé bao gbém cac yéu

t§ khac khong dugc liét ké rd rang hodc vbn ¢6 ciia quy trinh hodc phuong phép nay.

Thuét ngit “cdu thanh tir” khéng bao gbm yéu t, bude, hodc thanh phin bt ky
khong duoc xac dinh. Khi trong b yéu ciu bao hd, nhu vay sé& giéi han yéu cau bao ho
cho viée dua vao cac tai liéu khac véi céc tai liéu dd duge doc, ngoai trir cac yéu td khong
rd rang lién quan. Khi thuét ngit “cAu thanh tr” xuét hién trong ménh dé cta phan than
yéu cau bao hg, chir khong phai ngay 161 mé dAu cta no, né chi gidi han cac yéu t6 quy

dinh trong ménh dé do; cac yéu t6 khac khong bi loai trir khoi toan bd yéu cau bao ho.

Thuét ngir “céu thanh chd yéu tir” dugc st dung trong ban mo ta dé chi quy trinh
hodc phuong phép bao gdm céc nguyén liéu, budc, dAu hiéu, thanh phan, hodc yéu 9,
ngoai cac nguyén liéu, budc, dAu hiéu, thanh phé‘m, hodc yéu td da duge bdc 16 cu thé, véi
diéu kién 1 cac nguyén liéu, budc, dAu hiéu, thanh phﬁn, hodc yéu 8 bd sung nay khong
anh huéng dén cac dic tinh méi va co ban cua sang ché. Thuat ngit “cdu thanh chu yéu
tir” dugc st dung trong ban mo ta dé chi ca “chira” va “cu thanh tir”.

Khi c4c tAc gia sang ché di x4c dinh séng ché hodc mot phan séng ché véi thuat
ngit khong han ché, nhu “chta”, can hiéu ring (trir khi ¢6 quy dinh khac) phin mb ta can
duoc din giai dé mo ta sang ché bang cach st dung thuét ngit “chu thanh cha yéu tir”

hoac “cau thanh tir”.
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Hon nita, trir khi ¢6 quy dinh khac, thuét ngir “hodc” dugc dung trong ban md ta
dé chi bao gém hodc khéng bao g&”)m. Vi du, diéu kién A ho#c B théa min ménh dé bét
ky sau: A 1 ding (hodc c6 mat) va B 14 sai (hodc khong c6 mat), A la sai (hodc khong c6
mit) va B 1a ding (hodc c6 mit), vaca A l4n B déu dung (hoic c6 mit).

€€

Ngoai ra, mao tir khong x4c dinh “a” va “an” ding trudc yéu t6 hoic thanh phin
theo sang ché dugc du dinh 14 khéng gi¢i han vé s6 lugng cac trudng hop (tc 12 tAn suét
xuét hién) ctia yéu té hogc thinh phan nay. Do d6 “a” hodc “an” s& bao gbm mét hoic it
nhit mot, va dang sb it ctia yéu t6 hoic thanh phan nay ciing bao gbm dang sb nhiéu trir

khi s6 luong duge quy dinh 13 s6 it.

Thuat ngit “C;-Cg alkyl” dugc sir dung trong ban md ta dé chi nhém alkyl mach
théng ho#c mach nhanh co tir mot dén sau nguyén tir cacbon, vi du metyl, etyl, n-propyl,
i-propyl, hodc cac gbc ddng phan butyl, pentyl, hodc hexyl khac. Tuong tu, thut ngi
“C,-C4 alkyl” dugc st dung trong ban mo ta dé chi nhém alkyl mach théng hodc mach
nhinh cé tr mdt dén bdn nguyén tir cacbon, vi du metyl, etyl, n-propyl, i-propyl, hodc
c4c gbc ddng phan butyl khac, va thuat ngir “C;-Cs alkyl” duge sir dung trong ban mo ta

dé chi metyl, etyl, n-propyl, va i-propyl.

Thuét ngit “halogen” dugc sir dung trong ban mo ta dé chi flo, clo, brom hoic iot.
Khi G 12 “SO,(4-Me-Ph)”, thi nhém nay dugc ky hiéu theo cach khéc 1a “SO,(p-tolyl)”.
Thuét ngt “budec phan tng” duge st dung trong ban mo ta d8 chi bude bd sung, cho tiép
xtc, hodc tron hai hodc nhidu chit phan tng trong diéu kién thich hop @ thu duge hop
chét mong muén. Can hiéu ring phéan tmg tao ra hop chét mong mubn cé thé khong nhét
thibt 13 két qua true tiép tir sw két hop cla hai chit phan tng d& duge bd sung vao ban
dAu, tic 13 c6 thé c6 mot hodc nhiéu hop chét trung gian dugc tao ra trong hdn hop ma
cubi cung din dén sy hinh thanh hop chit mong muén. Buédc phan tmg c6 thé duge thuc
hién trong su c6 mat hodc Véng mit cia dung moi, & nhiét 46 cao hon hodc thép hon

nhiét d§ phong, trong diéu kién khi tro, etc.

Thuét ngit “hop chit metoxy héa” dugc sir dung trong ban moé ta dé chi chit phan
ung hoéa hoc dugce sur dung dé bd sung nhém metoxy, trc 18 OCH3, vao hop chit. Vidu
khong gi6i han vé hop chét metoxy héa bao gbm natri metoxit hodc kali metoxit. Thuat

nglt “bazo tmp-kém” dugc st dung trong ban md ta d8 chi phirc chit héa hoc chira kém
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va 2,2.6,6-tetrametylpiperidin. Vi du khong giéi han v& bazo kém bao gbm
(tmp),Zn-2 MgCl,-2 LiCl. (tmp),Zn-2 LiCl va (tmp),Zn.

Thuét ngit “hop chét halogen héa” duge st dung trong ban mo ta dé chi chit phan
tmg hoéa hoc dugce sir dung d& bd sung nguyén tir halogen, vi du Cl, Br hodc I, vao hop
chat. Vi du khong giéi han vé hop chét halogen hoéa bao gém iot, 1,3-diclo-5,5-
dimetylhydantoin, 1,3-dibrom-5,5-dimetylhydantoin, 1,3-diiot-5,5-dimetylhydantoin, axit

tricloisocyanuric, sulfuryl clorua, N-bromsucxinimit va N-closucxinimit.

Hop chit c6 cong thirc I thudng tdn tai & nhidu hon mot dang ran. Do d6, hop chét
c6 cong thirc I bao gdbm todn bo céc dang tinh thé va dang phi tinh thé ctia hop chit nay.
Dang phi tinh thé bao gdm cac dang ran, nhu sép va goém ciing nhu cac dang long, nhu

ich va dang tan chav. Dano t thé

i GQil viih g« 2o Gais .,A u‘. vas

D>
o

ao gé m tinh thé don va hén hop ciia cac dan
da hinh (t@c 1a cac loai tinh thé khac nhau). Thuat nglt “dang da hinh” dugc st dung
trong ban mo ta dé chi dang tinh thé cu thé ctia hop chit héa hoc ¢6 thé két tinh & cac
dang tinh thé khac nhau, cac dang nay c6 cach thirc b tri va/hodic ciu tric khac nhau cia
cac phén t trong mang tinh thé. Mic du cac dang da hinh c6 thé c6 thanh phan héa hoc
gidng nhau, nhung ching ciing c6 thé khac nhau vé thanh phan do su c6 mit hodc ving
mat cia nude hodc cac phan tur dé)ng két tinh khac, c6 thé lién két yéu hodc manh trong
mang tinh thé. Cac dang da hinh c6 thé khéc nhau vé dic tinh héa hoc, vat 1y va sinh hoc
nhu hinh dang tinh thé, mat do, do cing, mau sic, dd 6n dinh hoa hoc, nhiét d6 néng
chdy, dic tinh hut 4m, kha nang gay thim dn dinh, ty 1€ hoa tan va o sinh kha dung.

Ngudi ¢6 hiéu biét trung binh trong linh vuc nay sé hiéu rang dang da hinh cia
hop chét ¢cé cong thac I cd thé c6 cac tac dung c6 lgi (vi du thich hop dé diéu ché ché
phém hitu ich, cai thién dic tinh sinh hoc) so vdi dang da hinh hodc hdn hop ciia cac dang
da hinh khéc cua cing hop chat ¢6 cong thirc I. Dang da hinh cu thé ctia hop chat c6 cong
thire I ¢6 thé duoc diéu ché va phan 1ap bing cic phuong phap da biét trong linh vuc nay
bao gbm, vi du, phuong phép két tinh bang cach sir dung dung mdi va nhiét 49 duge chon
loc. Dang da hinh dugc mo ta chi tiét trong tai liéu R. Hilfiker, Ed., Polymorphism in the
Pharmaceutical Industry, Wiley-VCH, Weinheim, 2006.

Phwong phép didu ché N-oxit ciia hop chit amin di vong bac ba da biét trong linh
vire ndy. Vi du vé phuong phap didu ché N-oxit bao gdbm phuong phép oxy héa hgp chét

amin di vong bic ba bing axit peroxy, nhu axit peraxetic va axit m-cloperbenzoic
9
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(MCPBA), hydrogen peroxit, alkyl hydroperoxit, nhu #-butyl hydroperoxit, natri perborat,
vA dioxiran, nhu dimetyldioxiran. Cac phurong phap didu ché N-oxit ndy dugc md ta chi
tiét trong tai liéu, vi du, xem: T. L. Gilchrist in Comprehensive Organic Synthesis, vol. 7,
pp 748-750, S.V.Ley, Ed., Pergamon Press; M. Tisler and B.Stanovnik in
Comprehensive Heterocyclic Chemistry, vol. 3, pp 18-20, A. J. Boulton and A. McKillop,
Eds., Pergamon Press; M. R. Grimmett and B. R. T. Keene in Advances in Heterocyclic
Chemistry, vol. 43, pp 149-161, A.R. Katritzky, Ed., Academic Press; M. Tisler and
B. Stanovnik in Advances in Heterocyclic Chemistry, vol. 9, pp 285-291, A. R. Katritzky
and A.J. Boulton, Eds., Academic Press; va G. W. H. Cheeseman and E. S. G. Werstiuk
in Advances in Heterocyclic Chemistry, vol. 22, pp 390-392, A.R.XKatritzky and
A. J. Boulton, Eds., Academic Press. Nguoi co hiéu biét trung binh trong linh vuc nay s&
hiéu rang khong phai toan bd cac di vong chta nito déu c6 thé tao thanh N-oxit do nito
can mot cap dién tir khong lién két c6 sin dé oxy héa thanh oxit; nhitng ngudi c6 hiéu
biét vtrung binh trong linh vuc nay s& biét duge cac di vong chira nito ¢6 thé tao ra

N-oxit.

Ngudi ¢6 hidu biét trung binh trong linh vyc ndy s& hiéu rang do trong mdi trudng
va & didu kién sinh ly, nén mubi cia hop chit héa hoc & trang thai cin bang véi cac dang
khéng mubi tuong ng cla ching, cac mudi ¢ cing tac dung sinh hoc nhu cac dang
khéng mudi. Do dé, nhidu mudi cia hop chit cé cong thic I hitu ich dé kiém soét thuc
vét khéng mong mudn (tirc 12 ¢6 dic tinh ndng dung). Céc mubi ctia hop chét ¢ cong
thirc I bao gdbm mudi cong hop véi axit vo co hodc axit hitu co, nhu axit hydrobromic,
axit hydrocloric, axit nitric, axit phosphoric, axit sulfuric, axit axetic, axit butyric, axit
fumaric, axit lactic, axit maleic, axit malonic, axit oxalic, axit propionic, axit salixylic,
axit tartaric, v4-toluensulfonic hodc axit valeric. Theo d6, sang ché dé cap dén hop chét

dugc chon tir hop chét c6 cong thic I, N-oxit va mubi ndng dung ctia né.

Cac phuong an cla sang ché (trong d6 hop chat c6 cong thire I bao gbm hop chét

c6 cong thire I-A, I-B, I-C, I-D va I-E) cling bao g6m N-oxit va/hodc mudi ctia no):
A. Hop chét c6 cong thirc T

Phuong 4n Al. Hop chét c6 cong thire I va N-oxit hodc mudi cia né nhu duge md

ta trong phan Ban chét ky thuét ctia sang ché.

10
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Phuong 4n A2. Hop chét theo phuong 4n Al, trong d6 R' 1a C,-C, alkyl.

Phuong 4n A3. Hop chat theo phuong 4n bét ky trong sb cac phuong 4n tir Al dén
A2, trong d6 R' 1a CH,.

Phuong 4n A3A. Hop chét theo phuong 4n bét ky trong sd cac phuong 4n tir Al
dén A3, trong d6 R 13 CL.

Phuong 4n A4. Hop chit theo phuong 4n bét ky trong sb cac phuong 4n tir Al dén
A3, trong d6 R* 13 Br.

Phuong 4n A5. Hop chét theo phurong 4n bét ki trong sé cac phuong 4n tir Al dén
A4, trong d6 R* 13 CL

Phuong 4n A6. Hop chét theo phuong 4n bét k¥ trong sé cac phuong 4n tir Al dén
A4, trong d6 R* 13 OR*; vaR*1a H.

Phuong 4n A7. Hop chat theo phuong 4n bét ky trong sb cac phuong 4n tir A1 dén
A4, trong @6 R 13 ORY; va R* 13 C,-C, alkyl.

Phuong an A8. Hop chét theo phuong 4n bét ky trong sé cac phuong 4n tr Al dén
A4, trong d6 R*1a OR*; va R* 12 CH;.

Phuong 4n A9. Hop chat theo phuong 4n bat ky trong 56 cac phuong an tr Al dén
A8, trong d6 R’ 14 F.

Phuong an A10. Hop chét theo phuong 4n bét ky trong s6 cac phuong 4n tir Al
dén A8, trong d6 R’ 13 Cl.

Phuong én All. Hop chét theo phuong 4n bét ky trong sb cac phuong 4n tir Al
dén A8, trong d6 R’ 13 CHs.

Phuong 4n A12. Hop chét theo phuong an bét ky trong sb cac phuong 4n tir Al
dén A8, trong d6 R’ 13 H.

Phuong 4n A13. Hop chét theo phuong 4n bét ky trong s6 cac phuong 4n tir Al
dén A12, trong d6 R®1a H.

Phuong é4n Al4. Hop chét theo phuong 4n bét ky trong sb cac phuong 4n tir Al
dén A12, trong d6 R®1a CI.

11
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Phuong an A15. Hop chét theo phuong 4n Al, trong d6 R1 1a CH; va R* R’ RY,

R’ va R® ¢6 cong thire I duoc thé hién tron bang AA.

Bang AA

Hopehdt | R | R® R? R | R®
1 H Cl - H H
2 H Cl - F H
3 H Cl - Cl H
4 H Cl - CH; | H
5 Cl Cl - H H
6 Cl Cl -- F H
7 Cl Cl - Cl H
3 Cl Cl - CH; | H
9 Br | Cl - H H
10 Br | Cl - F H
11 Br | Cl - Cl H
12 Br | Cl - CH;, | H
13 i Cl -- H H
14 1 Cl -- F H
15 i Cl - Cl H
16 i Cl - CH; | H
17 H | Or* H Cl H
18 H | or* H CH; | H
19 H | OR* H F H
20 cl | or* H CH; | H
21 Ccl | or? H F H
22 Ccl | orR* H Cl H
23 Br | OR* H F H
24 Br | OR* H Cl H
25 Br | OR? H CH; | H
26 I OR* H F H
27 I | OR? H Cl H
28 I | OR? H CH; | H
29 H | OrR* | CH; H H
30 H | OR* | CH, F H
31 H | OR* | CH; Cl H
32 H|OR' | CH; | CH; | H
33 Cl | OR* | CH; H H
34 Cl | OR* | CH, F H
35 Cl | orR* | CH; Cl H
36 Cl | oOrR* | CcH; | CH; | H
37 Br | OR* | CH, H H
38 Br | OR* | CH; F H
39 Br | OR* | CH, Cl H
40 Br | OR* | CH; | CH; | H
41 I | orR* | CH, H H
42 I | OR' | CH; F H
43 1 | OrR* | CH; Cl H
44 I | OR* | CH; | CH; | H
45 H Cl - H Cl
46 H Cl - F Cl
47 H Cl -- Cl Cl
48 H Cl - CH, | 1
49 Cl Cl -- H Cl
50 Cl Cl - F Cl
51 Cl Cl - ca | a
52 Cl Cl - CH; | Cl
53 Br | Cl -- H Cl
54 Br | Cl - F Cl
55 Br | Cl - Cl Cl
56 Br | Cl -- CH; | Cl
57 i Cl -- H Cl
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58 Cl - F Cl
59 Cl - Cl Cl
60 Cl - CH; | Cl
61 OR* H H Cl
62 OR? H F Cl
63 OR* H Cl Cl
64 OR* H CH; | Cl
65 OR* H H Cl
66 OR* H F Cl
67 OR* H Cl Cl
68 OR* H CH; | Cl
69 OR* H H Cl
70 OR* H F Cl
71 OR* H Cl Cl
72 OR* H CH; | Cl
73 OR* | CH; H Cl
74 OR' | CH; F Cl

75
76
77
78
79
80
81
82
83
84
85
86
87
88

OR* | CH; Cl Cl
OR* [ cH; | CcH; | a1
OR* | CH, H Cl
OR* | CH, F Cl
OR* | CH; cl | cl
OR* | CH; | CH;, | Cl
OR* | CH; H Cl
OR* | CH; F Cl
OR* | CH; Cl Cl
OR | cH; | cH; | Q
OR* | CH; H Ci
OR* | CH; F Cl
OR* | CH; Cl Cl
OR* | CH; | CH; | Cl

Phuong én A16. Hop chét theo phuong n A1 (e 12 hop chét ¢6 cong thire I droc
chon tir 5-clo-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-pyridazinon;  5-clo-4-(2,7-
dimetyl-1-naphtalenyl)-2-metyl-3(2H)-pyridazinon; 5-metoxy-2-metyl-4-(2-metyl-1-
naphtalenyl)-3(2H)-pyridazinon; 4-(2,7-dimetyl-1-naphtalenyl)-5-metoxy-2-metyl-
3(2H)-pyridazinon; 6-clo-5-metoxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-
pyridazinon; va 6-clo-4-(2,7-dimetyl-1-naphtalenyl)-5-metoxy-2-metyl-3(2H)-
pyridazinon.

Phuong 4n A17. Hop chét theo phuong 4n Al vé6i diéu kién 1a (a) khi R® 1a ORY;
R*13 H; va R® 13 H, thi R%1a CI; va (b) khi R*1a Br: R* 1a OR*; vaR* 1a H, thi R° 1a H.
B. Quy trinh diéu ché hop chét c6 cong thirc I-A

Phuong 4n B1. Quy trinh nhu dugc md ta trong phin Ban chat k§ thuét cla séng
ché dé didu ché hop chét c6 cong thirc I-A.

Phuong 4n B2. Quy trinh theo phuong 4n B1, trong d6 R' 14 C;-C, alkyl.

Phuong 4n B3. Quy trinh theo phuong an bét k¥ trong s cac phuong 4n tr Bl dén
B2, trong d6 R' 1a CH;.
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Phuong an B4. Quy trinh theo phuong dn bat ky trong s cac phwong 4n tir B1 dén
B3, trong d6 R* 13 Cl.

Phuong 4n B5. Quy trinh theo phuong an bét ky trong s cac phuong an tir B1 dén
B3, trong d6 R? 13 Br.

Phuong an B6. Quy trinh theo phuong an bat ky trong s cac phurong 4n tir B1 dén
B3, trong d6 R’ 1a F.

Phuong an B7. Quy trinh theo phuong an bat ky trong sb cac phwong 4n tir Bl dén
B3, trong d6 R’ 1a CL.

Phuong an B8. Quy trinh theo phuong an bét ki trong s cac phuong 4an tr B1 dén
B3, trong d6 R’ 13 CHs.

Phurong an B9. Quy trinh theo phuong 4n bat ky trong sd cac phwong én tir B1 dén
B5, trong d6 R5 1a H.

Phuong 4n B10. Quy trinh theo phuong an bét ky trong sb cac phuong 4n tir Bl
dén B9, trong d6 R® 12 H.

Phuong an B11. Quy trinh theo phuong an bét ky trong sb cac phuong 4n tir Bl
dén B9, trong d6 R® 14 CI.

Phuong 4n B12. Quy trinh theo phuong 4n B1, trong d6 hop chét ¢ cong thie I-A
dugc chon tir nhém bao gdbm hop chét 1,2,3, 4,5, 6,7, 8, 45, 46,47, 48, 49, 50, 51 va 52
(ttc 1a hop chét c6 cong thirc I, trong d6 R' 12 CH;; R’ 1a H, F, Cl hodc CHs; R*1aH; R’
13 CI; va R® 12 H hodc Cl, nhu duoc thé hién trong bang BB).

Bang BB
Hopchit [ R*> [ R°® | R® | R®
1 H|c]| H H
2 H | c F H
3 H|ca| a | H
4 H|cC]|CH | H
5 calca] H H
6 cl | a F H
7 calal a | H
8 alcalcH | H
45 H|ca]| H [da
46 H | C F Cl
47 H|ca]l] a |a
48 H|[ca]|cH |
49 alcal]l H [a
50 a | a F Cl
51 alal a |a
52 colalca [ a

14



52429 15/101

Phuong an B13. Quy trinh theo phuong an bét k¥ trong s cac phurong 4n tir Bl
dén B12, trong d6 hop chét ¢6 cong thire I hozc hop chét c6 cong thire Il nhu dugc md
ta trong phan Béan chét k¥ thuat ctia sang ché.

Phuong 4n B14. Quy trinh theo phuong 4n B13, trong d6 R’ 1a F.
Phuong 4n B15. Quy trinh theo phuong 4n B13, trong d6 R’1a Cl.
Phurong 4n B16. Quy trinh theo phuong 4n B13, trong d6 R’ 12 CH,.
Phuong an B17. Quy trinh theo phuong 4n B13, trong d6 R’1aH.

Phuong an B18. Quy trinh theo phuong an bét ky trong sb cac phuong 4n tir Bl
hodc B13 dén B17, trong d6 R° 1a H.

1. D1 ) ey
vong an B19. Quy trinh theo

dn B17, trong d6 R®1a CL.

Phuong 4an B20. Quy trinh theo phuong an bét ky trong sd cac phuong 4n tir B13
dén B17, trong d6 hop chét ¢ cong thirc IV-A hodc hop chét c6 cong thire IV-B nhu

dirgc mb ta trong phin Ban chét k¥ thuat cia sdng ché.
Phuong 4n B21. Quy trinh theo phuong 4n B20, trong d6 R' 14 C;-C, alkyl.
Phuong 4n B22. Quy trinh theo phuong 4n B20, trong do6 R' 14 C5-C; xycloalkyl.
Phurong 4n B23. Quy trinh theo phuong 4n B20, trong d6 R' 1a CH.

Phuong an B24. Quy trinh theo phuong an bét ky trong sb cac phuong 4n tir B20
dén B23, trong d6 G 1a C1-C6 alkyl.

Phuong 4n B25. Quy trinh theo phuong 4n B24, trong d6 G la CHs.

Phuong 4n B26. Quy trinh theo phuong an bét ky trong sd cac phuong 4n tr Bl
dén B25 con bao gdm budce phan 14p hop chét c6 cong thirc I-A.

Phuong 4n B27. Quy trinh theo phuong an bét ky trong sd cic phuong 4n tr Bl
dén B26, trong d6 bude cho hop chét c6 cong thirc II phén tng véi magie duge thyc hién

trong dung moi thich hop.

Phuong an B28. Quy trinh theo phuong 4n B27, trong d6 budc cho hop chat ¢6
cong thic I phéan tng véi magie duoc thuc hién trdng tetrahydrofuran.
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Phuong 4n B29. Quy trinh theo phuong 4n bét ky trong sb cac phurong 4n tir B1
dén B28, trong d6 buéc cho hop chét c6 cong thirc II phan tmg v&i magie dugc thue hién
& nhiét d6 cao hon 80°C.

Phuong 4n B30. Quy trinh theo phuong an bét ky trong sb cac phuong 4n tir Bl
dén B238, trong d6 budc phan tng nay dugc thuc hién & nhiét do b%mg hodc nhé hon 0°C.

Phuong 4n B31. Quy trinh theo phuong 4n bét ky trong sb cac phuong 4n tir Bl
dén B30, trong d6 budc phan mg ndy dugc thyc hién ¢ nhiét do nim trong khoang tir
0°C dén 80°C.

C. Quy trinh diéu ché hop chét c6 cong thirc I-B

Phuong 4n C1. Quy trinh nhu dugc mo ta trong phin Ban chit k¥ thuét clia séng
ché dé diéu ché hop chét c6 cong thirc I-B.

Phuong 4n C2. Quy trinh theo phuong 4n C1, trong d6 R' 13 C;-C4 alkyl.

Phuong 4n C3. Quy trinh theo phuong 4n C2, trong do6 R'1a CH;.

Phuong an C4. Quy trinh theo phuong an bét ky trong sb cac phuong an tir C1 dén
C3, trong d6 R’ 14 F.

Phuong an C5. Quy trinh theo phuong an bét ki trong s6 cac phuong 4n tir C1 dén
C3, trong d6 R’ 14 CL

Phuong an C6. Quy trinh theo phuong an bét ky trong s cac phuong an tir C1 dén
C3, trong d6 R’ 1a CH3.

Phuong an C7. Quy trinh theo phuong an bét ky trong s6 cac phuong 4n tir C1 dén
C3, trong d6 R® 1a H.

Phuong an C8. Quy trinh theo phuong an bat ky trong s6 cac phuong an tir C1 dén
C7, trong do Ré1aH.

Phuong an C9. Quy trinh theo phuong an bat ky trong s6 cac phuong an tir C1 dén
C7, trong d6 R®1a C1.

Phuong 4n C10. Quy trinh theo phuong an bét ky trong sb cac phuong 4n tir C1
dén C9, trong d6 hop chét ¢ cbng thirc I-B dugc chon tir nhém bao gém hop chét 29, 30,
31,32, 73, 74, 75 va 76 (tic 13 hop chat c6 cong thirc I, trong @6 R' 1a CH,; R 1a H; R’ 1a
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OR* R* 13 CHy; R® 1a H, F, Cl hodc CHs; va R® 13 H hogc Cl; nhu dugc thé hién trong
bang CC).

Bang CC

R? R* R® | R®
OR* | CH; H H
OR? | CH; F H
OR* | CH; Cl H
OR* | CH; | CH; | H
OR* | CH, H Cl
OR* | CH; F Cl
OR* | CH; Cl Cl
OR* | CH; | CH; | Cl

Hop chit
29
30
31
32
73
74
75
76

| b | e o e | R,

Phuong 4n C11. Quy trinh theo phuong 4n bét ky trong sb cac phuong an tir C1
dén C10, trong d6 budc phan tng nay duge thuc hién trong dung moi thich hop.

Phwong 4n C12. Quy trinh theo phuong an C11, trong d6 dung mdi thich hop la

metanol.

Phurong 4n C13. Quy trinh theo phuwong an bét ky trong sb cac phuong an tir C1
dén C12, trong d6 budc phan tmg nay dugc thuc hién & nhiét do béng hoac nhé hon 0°C.

Phuong 4n C14. Quy trinh theo phuong 4n bét ky trong sb cac phuong 4n tir C1
dén C13, trong d6 hop chit metoxy héa 12 natri metoxit.

D. Quy trinh diéu ché hop chét c6 cong thirc I-C

Phuong 4n D1. Quy trinh nhu dugc mod ta trong phin Ban chat k§ thuit clia sing
ché dé didu ché hop chét c6 cong thic I-C.

Phuong 4n D2. Quy trinh theo phuong 4n D1, trong d6 R' 14 C,-C, alkyl.
Phuong 4n D3. Quy trinh theo phuong 4n D1, trong d6 R! 13 C5-C¢ xycloalkyl.

Phuong an D4. Quy trinh theo phuong an bat ky trong s6 cac phwong 4n tir D1 dén
D3, trong d6 R* 14 Cl hoic Br.

Phuong én D5. Quy trinh theo phwong 4n D4, trong d6 R? 1a CL

Phuong an D6. Quy trinh theo phuong an bét ky trong s cac phuong an tr D1 dén
D5, trong d6 R’ 14 H hozic CHs.

Phuong 4n D7. Quy trinh theo phuong 4n D6, trong d6 R 1a H.

Phwong 4n D8. Quy trinh theo phuong 4n D6, trong d6 R® 13 CH.

17



52429 18/101

Phuong an D9. Quy trinh theo phuong an bat ky trong sb cac phurong 4n tir D1 dén
D8, trong d6 R® 13 H.

Phuong 4n D10. Quy trinh theo phwong 4n D1, trong d6 trong hop chét trung gian
c6 cong thirc V, R' 13 C,-C, alkyl.

Phuong 4n D11. Quy trinh theo phuong 4n D1, trong d6 trong hop chét trung gian
¢6 cong thire V, R' 13 C3-C¢ xycloalkyl.

Phuong an D12. Quy trinh theo phuong an bét k¥ trong sb cac phuong én tir D10
dén D11, trong d6 trong hop chét trung gian c6 cong thiac V, R’ 12 H hodc CHa.

Phuong 4n D13. Quy trinh theo phuong 4n D12, trong d6 R’1a H.
Phuong 4n D14. Quy trinh theo phwong 4n D12, trong d6 R’ CH,.

Phuong an D15. Quy trinh theo phuong an bét k¥ trong sd cac phuong an tir D10
dén D14, trong d6 RO1a H.

Phuong 4n D16. Quy trinh theo phuong an bét ky trong sd cac phuong 4n tir D10
dén D14, trong d6 R® 13 CL.

Phuong an D17. Quy trinh theo phuong én bét ky trong sd cac phuong 4n tir D1
dén D16 con bao gdm budc phéan 1ap hop chét c6 cong thire I-C.

Phuong 4n D18. Quy trinh theo phuong 4n D1, trong d6 hop chét c6 cong thic I-C
duge chon tir nhém bao g(“)m hop chit 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 77,
78,79, 80, 81, 82, 83, 84, 85, 86, 87 va 88 (tirc 1a hop chit c6 cong thirc L, trong d6 R' 1a
CHs: R? 13 CI, Br hoic I; R® 1 OR*; R* 1a CHy; R® 1a H, F, Cl hogc CHs; va R® 1a H hogc
Cl, nhu dugc thé hién trong bang DD).

Bang DD
Hopchit | R2 | R3 R4 R5 | R6
33 Cl | OR* | CH; H H
34 Cl | OR* | CH,4 F H
35 Cl | OrR* | CH; Cl H
36 Cl | OrR* | CH; | CH; | H
37 Br | OR* | CH; H H
38 Br | OR* | CH, F H
39 Br | OR* | CH; Cl H
40 Br | OR* | CH;, | CH; | H
41 I OR* | CH; H H
42 I OR* | CH, F H
43 I OR* | CH, Cl H
44 I OR* | cH; | CHy | H
77 Cl | orR* | CH; H Cl
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78 Cl | OR* | CH, F Cl
79 Cl | OR* | CH, Cl Cl
30 ctlor*| cH; | cHy, | CI
81 Br | OR* | CH;, H Cl
82 Br | OR’ | CH; F Cl
83 Br | OR* | cH; | «l Cl
84 Br | OR* | CH; | CH; | Cl
85 I OR* | CH, H Cl
86 I OR* | CH, F Cl
87 I |orR* | cH, | Cl | A
88 I |orR* | cH, | cH; | CI

Phuong an D19. Quy trinh theo phuong an bét k¥ trong sb cac phuong én tir D1-
D18, trong d6 budc cho hop chét ¢6 cong thic I-B phan tng véi bazo kém-tmp duge
thuce hién trong dung mo6i thich hop..

Phuong 4n D20. Quy trinh theo phuong 4n D19, trong d6 dung mdi thich hop la
tetrahydrofuran.

Phuong an D21. Quy trinh theo phwrong an bét ky trong sb cac phuong 4n tir D1-

D20, trong d6 bazo k&m-tmp 1a bazo kém-tmp co kim.

Phuong 4n D22. Quy trinh theo phuong 4n D21, trong d6 bazo kém-tmp dugc
didu ché tir kém clorua va phitc chat 2,2,6,6-tetrametylpiperidinylmagie clorua lithi

clorua.

Phuong 4n D23. Quy trinh theo phwong 4n D22, trong d6 bazo k&m-tmp la phirc
chét bis(2,2,6,6-tetrametylpiperidinyl)k&m, lithi clorua, magie clorua.

Phuong 4n D24. Quy trinh theo phuong an bét ky trong sb cac phuong 4n tir D1
dén D22, trong d6 budc cho hgp chét trung gian nay phén tng v6i hop chét halogen hda
duoc thuc hién trong dung méi thich hgp.

Phuong 4n D25. Quy trinh theo phuong 4n D24, trong d6 dung méi thich hop la
tetrahydrofuran.

Phuong 4n D26. Quy trinh theo phuong an bét ky trong sb cac phuong 4n tir D1
dén D25, trong d6 hop chéit halogen hoa 13 iot, N-bromsucxinimit hodc isocyanuric

clorua.
Phuong 4n D27. Quy trinh theo phuong an bét k¥ trong sb cac phuong an tir D1
dén D26, trong d6 hop chit halogen héa 12 N-bromsucxinimit hodc isocyanuric clorua.
Phuong an D28. Quy trinh theo phuong an bét ky trong s6 cac phuong 4n tir D1

dén D27, trong d6 hop chit halogen héa 12 isocyanuric clorua.
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Phuong 4n E13. Quy trinh theo phuong an bét k¥ trong sb cac phuong 4n tir E1
dén E11, trong @6 R® 13 CL

Phwong 4n E14. Quy trinh theo phuong an E1, trong d6 hop chét c6 cong thirc I-B
duoc chon tir nhém bao gdm hop chit 20, 21, 22, 23, 24, 25, 26, 27, 28, 65, 66, 67, 68,
69, 70, 71 va 72 (tirc 13 hop chét c6 cong thirc I, trong d6 R! 13 CH3; R? 13 Cl, Br hoic I;
R® 13 OR* R* 13 H; R’ 14 H, F, Cl hoic CHs; va R 1a H hozc Cl, nhu duoc thé hién trong
bang EE).

Bang EE
Hopchit [ R [ R°® [R* | R® | R®
21 1 c| or*| H F H
22 cl|or*| H Cl H
20 cjJor* | H|CH; | B
23 Br | OR* | H F H
24 Br | OR* | H Cl H
25 Br | OR* | H | CHy, | H
26 I OR* | H F H
27 I OR' | H Cl H
28 I |OR" | H | CHy, | H
65 cl ] orR*| H H C
66 cl | orR*| H F Cl
67 calor*| H cl | ¢l
68 cajJorf*| H|CH | C
69 I |OR* | H H Cl
70 I OR* | H F Cl
71 1 OR* | H Cl Cl
72 I |[OR* | H | CH; | C1

Phuong 4n E15. Quy trinh theo phuong an bét ky trong sb cac phuong 4n tir E1
dén E13, trong d6 budc phan ing ndy dugc thuc hién trong dung mdi thich hop.

Phuong 4n E16. Quy trinh theo phuong 4n E14, trong d6 budc phan ing nay dugc
thuc hién trong hop chat khir metyl héa dang léng trong su véng mit ctia dung moi bd
sung.

Phuong 4n E17. Quy trinh theo phuong an bét ky trong sd cac phuong 4n tir E2
dén E15, trong d6 budc phéan tmg nay dugc thuc hién & nhi€t do b?mg hodc cao hon 80°C.

Phuong 4n E18. Quy trinh theo phuong an bét ky trong sd cac phuong 4n tir E1
dén E16, trong d6 hop chit khir metyl héa 1a morpholin.

Phuong 4n E18. Quy trinh theo phuong an bét ky trong sd cac phuong 4n tir El
dén E16, trong d6 hop chét khir metyl hoa khong phéi 1a morpholin.
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Phuong an D29. Quy trinh theo phuong an bét ky trong s cac phuong 4n tir D1
dén D28, trong d6 hop chat c¢6 cong thic I-C, trong d6 R' 13 C,-C, alkyl hoic C3-Cg
xycloalkyl; R?1a Cl; R’ 14 H, F, Cl hosc CHs; va R® 12 H hoic CI; bao gﬁ”)m buée cho hop

chét c6 cong thirc I-E phan tmg v6i hop chit metoxy héa.

Phuong 4n D30. Quy trinh theo phuong 4n D29, trong d6 hop chit metoxy héa 12

natri metoxit.
E. Quy trinh diéu ché hop chét c6 cong thirc I-D

Phuong 4n El. Quy trinh nhu dugc moé ta trong phin Ban chit k¥ thuit cla sang
ché dé diéu ché hop chit c6 cong thirc I-D.

Phuong 4n E2. Quy trinh theo phuong 4n El, trong dé R!1a C'-C* alkyl.

Phuong én E3. Quy trinh theo phwong 4n E1, trong d6 R' 13 C*-C° xycloalkyl.

Phuong 4n E4. Quy trinh theo cac phuong 4n E1 hodc E2, trong d6 R'1a CH’.

Phuong an E5. Quy trinh theo phuong an bét ky trong sb cac phuong 4n tir E1 dén
E4, trong d6 R* 14 CL.

Phuong 4n E6. Quy trinh theo phwong 4n bit k¥ trong s cac phuong 4n tir E1 dén
E4, trong d6 R* 12 Br.

Phuong an E7. Quy trinh theo phuong an bét ky trong sé cac phuong an tir E1 dén
E4, trong d6 R*1a L.

Phuong an E8. Quy trinh theo phuong an bét ky trong sb cac phuong 4n tir E1 dén
E7, trong 6 R’ 1a H.

Phuong 4n E9. Quy trinh theo phuong an bat ky trong s6 cac phuong 4n tir E1 dén
E7, trong 46 R’ 14 F.

Phuong 4n E10. Quy trinh theo phuong an bét ky trong sb cac phuong 4n tir E1
dén E7, trong do R’ 1a Cl.

Phurong an E11. Quy trinh theo phuong an bét ky trong sb cac phuong 4n tir E1
dén E7, trong d6 R’ 13 CH;.

Phuong an E12. Quy trinh theo phuong an bét ky trong sb cac phuong 4n tir E1
dén E11, trong d6 R® 12 H.
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F. Quy trinh diéu ché hop chét cé cong thic I-E

Phuong 4n F1. Quy trinh nhu dwoc md ta trong phin Ban chat k¥ thuit clia sang
ché dé didu ché hop chit c6 cong thirc I-E.

Phuong 4n F2. Quy trinh theo phuong 4n F1, trong do R' 14 C;-C, alkyl.

Phuong 4n F3. Quy trinh theo phuong 4n F1, trong dé R 13 C;-Cg xycloalkyl.

Phuong an F4. Quy trinh theo cac phuong 4n F1 dén F2, trong d6 R' 13 CH;.

Phuong an F5. Quy trinh theo phuong an bat ky trong sb cc phuong 4n tr F1 dén
F4, trong d6 R’ 13 H.

Phuong 4n F6. Quy trinh theo phuong an bat ky trong s cac phuong an tr F1 dén
N

F4, trong d6 R

NNy
9 128 \JJJ.E vV AN

51‘
L

€o.

Phurong an F7. Quy trinh theo phuong an bét ky trong s cac phuong 4n tr F1 dén
F4, trong d6 R’ 13 CL.

Phuong an F8. Quy trinh theo phuong an bét k¥ trong sb cac phuong 4n tir F1 dén
F4, trong d6 R® 1a CH3.

Phuong an F9. Quy trinh theo phuong én bat ky trong s cac phuong 4n tir F1 dén
F8, trong d6 R® 1a H.

Phuong an F10. Quy trinh theo phuong an bét ky trong sd cac phuong an tir F1
dén F8, trong d6 R®1a CL

Phuong 4n F11. Quy trinh theo phuong 4an F1, trong d6 hop chét c6 cong thic I-E
dugc chon tir nhém bao gdm hop chét 5, 6, 7 va 8 (tirc 1a hop chét c6 cong thirc L, trong
d6 R' 1a CH; R? 1a CI; R? 1a CI; R* khong c6 mit (tirc 12 --); R’ 14 H, F, C1 hodc CHs; va
RS 13 H hoic Cl, nhu dugc thé hién trong bang FF).

- Béang FF
Hopechit | R [R°* [ R | R’ | R
5 ajla] - H | H
6 c|lc | - F H
7 calal] -] a | H
8 c|lca] - ]cH | H

Phuong an F12. Quy trinh theo phuong an bét ky trong sd cac phuong 4n tir F1
dén F11, trong d6 budc phan ung nay dugce thuc hién trong dung moi thich hop.
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Phuong 4n F13. Quy trinh theo phuwong 4n F12, trong d6 dung moi thich hop 1a
toluen.

G. Quy trinh thay thé dé didu ché hop chat c6 cong thic I-E

Phuong an G1. Quy trinh nhu duge mo6 ta trong phin Ban chét k¥ thuat ctia sing
ché dé diéu ché hop chit c6 cong thire I-E.

Phuong 4n G2. Quy trinh theo phuong 4n G1, trong d6 R' 14 C,-C, alkyl.

Phuong éan G3. Quy trinh theo phuong an bét ky trong sd cac phuong 4n tir G1 dén
G2, trong d6 R' 13 CH;.

Phuong an G4. Quy trinh theo phuong 4n bét ki trong s cac phwong 4n tir G1 dén
G3, trong @6 R’ 13 F.

Phirong 4n G5. Quy trinh theo phuong 4n bét k¥ trong s cac phwrong 4n tir G1 dén
G3, trong d6 R’ 1a CL.

Phuong an G6. Quy trinh theo phuong dn bét ky trong s6 cac phuong 4n tir G1 dén
G3, trong d6 R’ 1a CH,.

Phuong an G7. Quy trinh theo phuong 4n bét k¥ trong sd cac phuong 4n tir G1 dén
G3, trong d6 R’ 1a H.

Phuong an G8. Quy trinh theo phuong 4n bét ky trong sb cac phuong 4n tir G1 dén
G7, trong d6 R°1a H.

Phurong an G9. Quy trinh theo phuong 4n bét ky trong s6 cac phuong 4n tr G1 dén
G7, trong d6 R® 1a CL.

Phuong an G13. Quy trinh theo phuong 4n G1, trong do hop chét c6 cong thic I-E
dwoc chon tr nhém bao gdm hop chét 5, 6, 7 va 8 (tirc 1a hop chét ¢ cong thirc I, trong
d6 R' 1a CH;; R? 1a CI; R* 1a OR%; R* 1a H; R® 13 H, F, Cl hodc CHj; va R® 1a H hoic Cl,
nhu dugc thé hién trong bang FF).

Phuong an G14. Quy trinh theo phuong an bat ky trong sb cac phuong 4n tir G1
dén G13, trong d6 hop chét c6 cong thire IT hodc hop chét ¢6 cong thirc III are nhu duge

md t& trong phan Béan chét k¥ thuit clia séng ché.

Phuong 4n G15. Quy trinh theo phuong 4n G14, trong d6 R’14F.
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Phuong 4n G16. Quy trinh theo phuong an G14, trong do R’1aCL

Phuong 4n G17. Quy trinh theo phuong 4n G14, trong d6 R’ 13 CH;.

Phuong an G18. Quy trinh theo phuong 4n G14, trong d6 R’1a H.

Phirong an G19. Quy trinh theo phuong an bét k¥ trong sb cac phwong an tir G14
dén G18, trong d6 R6 13 H.

Phuong an G20. Quy trinh theo phuong 4n bét ky trong sb cac phuong 4n tir G14
dén G18, trong d6 R6 1 CL

Phuong 4n G21. Quy trinh theo phuong 4n bét ky trong sb cac phuong an tir G1
dén G20, trong d6 in hop chit c6 cong thirc 7 nhu duge md ta trong phan Ban chat k§
thuét clia sang ché. ‘

Phuong an G22. Quy trinh theo phuong 4n G20, trong do R' 13 C,-C, alkyl.

Phuong 4n G23. Quy trinh theo phuong 4n G20, trong do R' 1 C3-Cg xycloalkyl.

Phuong 4n G24. Quy trinh theo phuong 4n G22, trong do R' 13 CH..

Phirong an G25. Quy trinh theo phuong an bét ky trong sb cac phuong an tir G1
dén G24 con bao gdm budce phan lap hop chét c6 cong thire I-E.

Phuong an G26. Quy trinh theo phuong an bét ky trong sb cac phuong 4n tir G1
dén G25, trong d6 budc cho hop chét c6 cong thic II phan tmg véi magie duge thuc hién
trong dung moi thich hop.

Phuong 4n G27. Quy trinh theo phuong 4n G26, trong d6 bude cho hop chét c6
cong thire II phan mg v&i magie dugc thuc hién trong tetrahydrofuran.

Phuong 4an G28. Quy trinh theo phuong 4n bét ky trong s cac phuong 4n tir G1
dén G27, trong d6 budc cho hop chét c6 cong thic II phan (g v6i magie duge thyc hién
& nhiét @6 cao hon 80°C.

Phuong an G29. Quy trinh theo phuong an bét ky trong s6 cac phuong 4n tir G1
dén G28, trong d6 budc phan Gmg nay dugc thuc hién & nhiét d6 bang hodc nhé hon 0°C.

Sang ché ciing @& cap dén phuong phap kiém soat thuc vat khong mong mudn bao
gbm budc bén vao méi trudng sinh trudng cia thuce vat nay luong hiru higu cia hop chét
theo sang ché (vi du dudi dang ché pham diét co theo séng ché). Luu ¥ ring cac phuong
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4n lién quan dén phuong phép st dung 14 céc phuong 4n bao gbm hop chét theo cac
phuong 4n mo t4 néu trén. Hop chét theo sang ché dic biét hiru ich dé kiém soét chon loc
c6 dai & cdy trdng, nhu lta my, lia mach, ngd, dau twong, huéng duong, bong, hat cai

diu va lda, va cy trong dic san, nhu mia, cdy ho cam chanh, cdy &n qué va ciy 14y hat.

Sang ché ciing dé cap dén ché pham diét cé chira hop chét theo cac phuong 4n mb
ta néu trén.

- Sang ché ciling dé cap dén hdn hop diét co chita (a) hop chit duoc chon tir hop
chét c6 cong thire I, N-oxit, va mudi cia né, va (b) it nhit mot hoat chat bd sung dugc
chon tir (b1) hop chét (¢ ché hé quang héa II, (b2) hop chét e ché axit axetohydroxy
synthaza, (b3) hop chét trc ché axetyl-CoA carboxylaza, (b4) hop chit twong tu auxin,
(b5) hop chét {rc ché 5-enol-pyruvylshikimat-3-phosphat synthaza, (b6) hop chét phan
tach dién tir hé quang hoa I, (b7) hop chét tc ché protoporphyrinogen oxidaza, (b8) hop
chét trc ché glutamin synthetaza, (b9) hop chét trc ché glutamin synthetaza axit béo mach
rat dai elongaza; (b10) hop chét e ché van chuyén auxin, (b11) hop chit trc ché phytoen
desaturaza, (b12) hop chét &rc ché 4-hydroxyphenyl-pyruvat dioxygenaza, (b13) hop chit
{rc ché homogentisat solensyltransereraza, (b14) hop chét trc ché sinh tong hop xenluloza,
(b15) cac hop chat diét co khac bao gbm hop chit gay rdi loan phan bao, hop chét arsen
hitu co, asulam, brombutide, cinmetylin, cumyluron, dazomet, difenzoquat, dymron,
etobenzanid, flurenol, fosamin, fosamin-amoni, hydantocidin, metam, metyldymron, axit
oleic, oxaziclomefon, axit pelargonic va pyributicarb, va (b16) hop chét an toan diét co;

va mubi cta hop chit néu & muc (b1) dén (b16).

“Hop chét (rc ché hé quang héa IT” (b1) 12 hop chat héa hoc gan két vdi protein D-
1 tai vi tri gén két Qp, do d6 phong bé qua trinh van chuyén dién tir tir Q4 dén Qp trong
mang thylakoid cta luc lap. Céc dién tir bi phong bé di chuyén dén hé quang héa II dugc
vén chuyén thong qua mot loat cac phan ing dé thu dugc hop chit c6 ddc tinh pha vo
mang té bao va gay trrong nd luc lap, ro i mang va cubi cing 13 pha hiy té bao. Ving
gén két QB c6 ba vi tri gin két: vi trf gén két A gén két v6i triazin, nhu atrazin, triazinon,
nhu hexazinon, va uracil, nhu bromacil, vi tri gin két B gin két voi phenylure, nhu
diuron, va vi tri gén két C; gén két v6i benzothiadiazol, nhu bentazon, nitril, nhu
bromxynil va phenyl-pyridazin, nhu pyridat. Vi du v& hop chat trc ché hé quang hoa II
bao gém ametryn, amicarbazon, atrazin, bentazon, bromacil, bromfenoxim, bromxynil,
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chlorbromuron, chloridazon, clotoluron, cloxuron, cumyluron, cyanazin, daimuron,
desmedipham, desmetryn, dimefuron, dimethametryn, diuron, ethidimuron, fenuron,
fluometuron, hexazinon, ioxynil, isoproturon, isouron, lenacil, linuron, metamitron,
methabenzthiazuron, metobromuron, metoxuron, metribuzin, monolinuron, neburon,
pentanochlor, phenmedipham, prometon, prometryn, propanil, propazin, pyridafol,
pyridate, siduron, simazin, simetryn, tebuthiuron, terbacil, terbumeton, terbuthylazin,

terbutryn va trietazin.

“Hop chét tic ché axit axetohydroxy synthaza” (b2) 12 hop chit héa hoc e ché
axit axetohydroxy synthaza, cling dugc goi 1a axetolactat synthaza (ALS), do d6 ti€u diét
thue vat bing cach trc ché san sinh axit amin béo mach nhénh, nhu valin, leucin va
isoleucin, can thiét cho qua trinh tong hop protein va sinh trudng té€ bao. Vi du vé hop
chit tc ché axit axetohydroxy “synthaza bao gdbm amidosulfuron, azimsulfuron,
bensulfuron-metyl, bispyribac-natri, cloransulam-metyl, chlorimuron-etyl, chlorsulfuron,
cinosulfuron, xyclosulfamuron, diclosulam, ethametsulfuron-metyl, etoxysulfuron,
flazasulfuron, florasulam, flucarbazon-natri, flumetsulam, flupyrsulfuron-metyl,
flupyrsulfuron-natri, ~ foramsulfuron, halosulfuron-metyl, imazamethabenz-metyl,
imazamox, imazapic, imazapyr, imazaquin, imazethapyr, imazosulfuron,
iotsulfuron-metyl (bao gdm mudi natri), iofensulfuron (2-iot-N-[[(4-metoxy-6-metyl-
1,3,5-triazin-2-yl)amino]carbonyl]benzensulfonamit), mesosulfuron-metyl,
metazosulfuron (3-clo-4-(5,6-dihydro-5-metyl-1,4,2-dioxazin-3-yl)-N-[[(4,6-dimetoxy-2-
pyrimidinyl)amino]carbonyl]-1-metyl-1H-pyrazol-5-sulfonamit), metosulam,
metsulfuron-metyl, nicosulfuron, oxasulfuron, penoxsulam, primisulfuron-metyl,
propoxycarbazon-natri, propyrisulfuron (2-clo-N-[[(4,6-dimetoxy-2-
pyrimidinyl)amino]carbonyl]-6-propylimidazo[1,2-b]pyridazin-3-sulfonamit),
prosulfuron, pyrazosulfuron-etyl, —pyribenzoxim, pyriftalid, pyriminobac-metyl,
pyrithiobac-natri, rimsulfuron, sulfometuron-metyl, sulfosulfuron, thiencarbazon,
thifensulfuron-metyl, triafamone (N-[2-[(4,6-dimetoxy-1,3,5-triazin-2-yl)carbonyl]-6-
flophenyl]-1,1-diflo-N-metylmetansulfonamit), triasulfuron, tribenuron-metyl,
trifloxysulfuron (bao gdbm mudi natri), triflusulfuron-metyl va tritosulfuron.

“Hop chét tic ché axetyl-CoA carboxylaza” (b3) 1a hop chit héa hoc trc ché

axetyl-CoA carboxylaza, c6 tc dung xuc tac giai doan dAu trong qua trinh tong hop lipit
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vA axit béo trong thyc vat. Lipit 13 thanh phdn thiét yéu clia mang té bao, va khong c6
lipit, t& bao méi khong thé duoc tao ra. Qua trinh e ché axetyl-CoA carboxylaza va viéc
lipit sau d6 khong dugc san sinh din dén 1am mét tinh toan ven ctia mang té bao, dic biét
13 & c4c ving ting trudng nhanh, nhu md phan sinh, cudi cing chdi va than r& ngimg phat
trién, va mo sinh chdi va chdi than ré bit ddu chét. Vi du vé& hop chét tic ché axetyl-CoA
carboxylaza bao gbm alloxydim, butroxydim, clethodim, clodinafop, xycloxydim,
cyhalofop, diclofop, fenoxaprop, fluazifop, haloxyfop, pinoxaden, profoxydim,
propaquizafop, quizalofop, setoxydim, tepraloxydim va tralkoxydim, bao gbém dang duge
phan tach, nhu fenoxaprop-P, fluazifop-P, haloxyfop-P va quizalofop-P va dang este, nhu
clodinafop-propargyl, cyhalofop-butyl, diclofop-metyl va fenoxaprop-P-etyl.}

Auxin 13 hormon thuc vét diéu hoa qua trinh phat trién trong nhiéu mé thuc vat.
“Hop chét trong ti auxin” (b4) 12 hop chit héa hoc cé chu triic trong tr cdu tric cia
hormon thuc vat auxin, do d6 gy ra qua trinh phat trién khong kiém so4t va vo t6 chirc
dan dén gy chét thuc vit & cac loai nhay cam. Vidu v& hop chét tuong twr auxin bao
gbm aminoxyclopyrachlor (axit 6-amino-5-clo-2-xyclopropyl-4-pyrimidincarboxylic) va
este metyl va este etyl va mudi natri va mudi kali ctia nd, aminopyralid, benazolin-etyl,
chloramben, clacyfos, clomeprop, clopyralid, dicamba, 2,4-D, 2,4-DB, dichlorprop,
floxypyr, halauxifen (axit 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)-2-
pyridincarboxylic), halauxifen-metyl (metyl 4-amino-3-clo-6-(4-clo-2-flo-3-
metoxyphenyl)-2-pyridincarboxylat), MCPA, MCPB, mecoprop, picloram, quinclorac,
quinmerac, 2,3,6-TBA, triclopyr, va metyl 4-amino-3-clo-6-(4-clo-2-flo-3-
metoxyphenyl)-5-flo-2-pyridincarboxylat.

“Hop chat trc ché 5-enol-pyruvylshikimat-3-phosphat synthaza” (b5) 12 hop chét
héa hoc e ché 5-enol-pyruvylshikimat-3-phosphat synthaza, tham gia vao qua trinh tbng
hop céc axit amin thom, nhu tyrosin, tryptophan va phenylalanin. Hop chét diét ¢o trc ché
5-enol-pyruvylshikimat-3-phosphat synthaza dugc hép thu d& dang qua tén 14 thyc vat va
véan chuyén trong md lipe dén cac vung sinh truéng. Glyphosat 12 hop diét co sau nay
mam tuong d6i khong chon loc thude nhém nay. Glyphosat bao gbm este va mudi, nhu
* amoni, isopropylamoni, kali, natri (bao gdm sesquinatri) va trimesium (cling duge goi 1a

sulfosat).
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“Hop chat phan tach dién tir hé quang héa I” (b6) 12 hop chét héa hoc nhan dién tir
tir quang hoa I, va sau mot sb chu k¥, tao ra cac gbc hydroxyl. Cac gbc nay c6 hoat tinh
phan Gng rat cao va d& dang phan hiy lipit khong no, bao gdm axit béo mang va chat
diép luc. Qua trinh ndy phé hiy tinh todn ven cia mang t& bao, do do té bao va cac bio
quan “bi 10 ri”, dAn dén 14 héo va kho nhanh chéng, va cudi ciing din dén gdy chét thuc

vat. Vidy vé loai hop chét tc ché quang hop thit hai nay bao gdm diquat va paraquat.

“Hop chat trc ché protoporphyrinogen oxidaza” (b7) 1a hop chét héa hoc trc ché
protoporphyrinogen oxidaza, nhanh chong dAn dén hinh thanh hop chét ¢ hoat tinh phan
g cao trong thyuc vat phd v& mang té bao, 1am cho dich té bio bi 10 ri ra ngodi. Vi du
vé hop chét tc ché protoporphyrinogen oxidaza bao gbm acifluorfen-natri, azafenidin,
benzfendizon, bifenox, butafenacil, carfentrazon, carfentrazon-etyl, chlometoxyfen,
cinidon-etyl, fluazolate, flufenpyr-etyl, flumiclorac-pentyl, flumioxazin, floglycofen-etyl,
fluthiacet-metyl, fomesafen, halosafen, lactofen, oxadiargyl, oxadiazon, oxyfluorfen,
pentoxazon, profluazol, pyraclonil, pyraflufen-etyl, saflufenacil, sulfentrazon,
thidiazimin, trifludimoxazin (dihydro-1,5-dimehyl-6-thioxo-3-[2,2,7-triflo-3,4-dihydro-3-
0x0-4-(2-propyn-1-yl)-2H-1,4-benzoxazin-6-yl]-1,3,5-triazin-2,4(1 H,3 H)-dion) va
tiafenacil (metyl N-[2-[[2-clo-5-[3,6-dihydro-3-metyl-2,6-dioxo-4-(triflometyl)-1(2H)-
pyrimidinyl]-4-flophenyl]thio]-1-oxopropyl]-B-alaninat).

“Hop chét wc ché glutamin synthetaza” (b8) 13 hop chat héa hoc trc ché hoat tinh
cia glutamin synthetaza, dugc st dung béi thuc vat d& chuyén hoa amoniac thanh
glutamin. Do d6, amoniac tich tu va néng d6 glutamin gidm. Thyc vat ¢ thé bi tén
thwong do tac dung hdn hgp cta doc tinh amoniac va tinh trang thiéu hyt céc axit amin
cAn thiét cho cac qua trinh chuyén héa chat khac. Hop chét trc ché glutamin synthetaza
bao gdm glufosinat va este va mudi cia nd, nhu glufosinat-amoni va cac dan Xudt
phosphinothricin khéac, glufosinat-P (axit (25)-2-amino-4-
(hydroxymetylphosphinyl)butanoic) va bilanaphos.

“Hop chét trc ché axit béo mach rét dai elongaza” (b9) 1a chét diét ¢ c6 nhiéu céu
triic héa hoc, tc ché elongaza. Elongaza 13 mot trong cic enzym nim trong hoic nam
gan luc lap tham gia vao qué trinh sinh téng hop axit béo mach rit dai. Trong thuc vat,
cac axit béo mach it dai 13 thanh phan chinh ciia polyme ky nudc, ngin ngira qué trinh
tho4t 4m & bd mit 14 va tao sy 6n dinh cho hat phn. Vi du vé hop chét diét c6 e ché
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axit béo mach rat dai elongaza bao gém axetochlor, alachlor, anilofos, butachlor,
cafenstrole, dimethachlor, dimethenamid, diphenamid, fenoxasulfon (3-[[(2,5-diclo-4-
etoxyphenyl)metyl]sulfonyl]-4,5-dihydro-5,5-dimetylisoxazol), fentrazamit, flufenacet,
indanofan, mefenacet, metazachlor, metolachlor, naproanilide, napropamit, napropamit-
M  ((2R)-N,N-dietyl-2-(1-naphtalenyloxy)propanamit), — pethoxamid,  piperophos,
pretilachlor, propachlor, propisochlor, pyroxasulfon, sau ddylchlor, bao gbm dang duoc

phan tich, nhu S-metolachlor va cloaxetamit va oxyaxetamit.

“Hop chét e ché véan chuyén auxin” (b10) 12 hop chét héa hoc trc ché van chuyén
auxin trong thuc vét, nhu bang céch gin két véi protein van chuyén auxin. Vi du vé hop
chét trc ché van chuyén auxin bao gdém diflufenzopyr, naptalam (cfing dugc goi 13 axit

N-(1-naphtyl)phthalamic va axit 2-[(1-naphtalenylamino)carbonyl]benzoic).

“Hop chét Gc ché phytoen desaturaza” (b11) 12 hop chit héa hoc trc ché qué trinh
sinh tdng hop carotenoit & budc phytoen desaturaza. Vi du v& hop chét e ché phytoen
desaturaza bao gdm beflubutamid, diflufenican, fluridon, flochloridon, flurtamone

norflurzon va picolinafen.

“Hop chét tc ché 4-hydroxyphenyl-pyruvat dioxygenaza” (b12) 1a hop chét héa
hoc trc ché qua trinh sinh téng hop 4-hydroxyphenyl-pyruvat dioxygenaza. Vi du vé hop
chét e ché 4-hydroxyphenyl-pyruvat dioxygenaza bao gdm benzobixyclon, benzofenap,
bixyclopyrone (4-hydroxy-3-[[2-[(2-metoxyetoxy)metyl]-6-(triflometyl)-3-
pyridinyl]carbonyl]bixyclo[3,2,1]oct-3-en-2-on), fenquinotrione (2-[[8-clo-3,4-dihydro-
4-(4-metoxyphenyl)-3-o0x0-2-quinoxalinyl]carbonyl]-1,3-xyclohexanedion),
isoxachlortole, isoxaflutol, mesotrion, pyrasulfotole, pyrazolynate, pyrazoxyfen,
sulcotrion, tefuryltrion, tembotrion, tolpyralat (1-[[1-etyl-4-[3-(2-metoxyetoxy)-2-metyl-
4-(metylsulfonyl)benzoyl]-1H-pyrazol-5-ylJoxy]etyl metyl carbonate), topramezon, 5-
clo-3-[(2-hydroxy-6-oxo-1-xyclohexen-1-yl)carbonyl]-1-(4-metoxyphenyl)-2(1H)-
quinoxalinon, 4-(2,6-dietyl-4-metylphenyl)-5-hydroxy-2,6-dimetyl-3(2H)-pyridazinon, 4-
(4-flophenyl)-6-[(2-hydroxy-6-oxo-1-xyclohexen-1-yl)carbonyl]-2-metyl-1,2,4-triazin-
3,5(2H,4H)-dion, 5-[(2-hydroxy-6-0x0-1 -xyélohexen— 1-yl)carbonyl]-2-(3-
metoxyphenyl)-3-(3-metoxypropyl)-4(3 H)-pyrimidinon, 2-metyl-N-(4-metyl-1,2,5-
oxadiazol-3-yl)-3-(metylsulfinyl)-4-(triflometyl)benzamit va 2-metyl-3-(metylsulfonyl)-
N-(1-metyl-1H-tetrazol-5-yl)-4-(triflometyl)benzamit.

29



52429 301101

“Hop chit wc ché homogentisat solensyltransereraza” (b13) trc ché kha ning
chuyén héa homogentisat thanh 2-metyl-6-solanyl-1,4-benzoquinon cia thyc vét, do d6
pha v& qué trinh sinh tdng hop carotenoit. Vi du v& hop chit trc ché homogentisat
solensyltransereraza  bao gdbm  xyclopyrimorate (6-clo-3-(2-xyclopropyl-6-
metylphenoxy)-4-pyridazinyl 4-morpholincarboxylat), haloxydin, pyriclor, 3-(2-clo-3,6-
diflophenyl)-4-hydroxy-1-metyl-1,5-naphtyridin-2(1H)-on, ~ 7-(3,5-diclo-4-pyridinyl)-5-
(2,2-difloetyl)-8-hydroxypyrido[2,3-b]pyrazin-6(5H)-on va 4-(2,6-dietyl-4-metylphenyl)-
5-hydroxy-2,6-dimetyl-3(2H)-pyridazinon.

Hop chét Gc ché homogentisat solensyltransereraza ciing bao gbém hop chit co

cdng thire A va hop chét c6 cong thirc B.

trong d6 R 1a H, C1 hodc CFs; R¥1a H, Cl hogc Br; R® 1a H hoge CI; R* 1a H,
Cl hodc CF;; R 1a CH;, CH,CH; hosic CH,CHF,; va R® 13 OH, hodc -OC(=0)-i-Pr; va
R® 13 H, F, Cl, CH® hoic CH,CH;; R 1a H hogic CF;; R® 1a H, CH; hosic CH,CH;; R*1a
H, F hoic Br; R® 1a Cl, CHs, CFs, OCF; hodc CH,CH;; R* 1a H, CHs, CH,CHF; poge
C=CH:; R’ 1a OH, -OC(=0)Et, -OC(=0)-i-Pr hoic -OC(=0)-t-Bu; va A®® 1a N hogc CH.

“Hop chét tic ché sinh tdng hop xenluloza” (b14) 1a hop chat tmg ché qué trinh
sinh téng hop xenluloza trong mot sb thuc vat. Hop chét e ché sinh tdng hop xenluloza
¢ hi€u qua cao nhét khi dugc bén & thoi diém trude ndy mam hodc sau ndy mam sém
vao thuc vat non hoidc thuc vat dang sinh truéng nhanh. Vi du Vé hop chét rc ché sinh
tbng hop xenluloza bao gdbm chlorthiamid, dichlobenil, flupoxam, indaziflam (V-
[(1R,25)-2,3-dihydro-2,6-dimetyl- 1 H-inden-1-y1]-6-(1-floetyl)-1,3,5-triazin-2,4-diamin),

isoxaben va triaziflam.
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“Céc hop chét diét ¢ khac” (b15) bao gbm hop chit diét ¢6 c6 nhidu co ché tac
dung khac nhau, nhu hop chét gy rbi loan phén bao (vi du flamprop-M-metyl va
flamprop-M-isopropyl), hop chét arsen hitu co (vi du DSMA, va MSMA), hop chét Gc
ché 7,8-dihydropteroat synthaza, hop chét e ché tdng hop isoprenoit luc lap va hop chét
trc ché sinh tdng hop thanh té bao. Céac hop chit diét co khac bao gbm hop chit diét co
¢ co ché tac dung chua biét hodc khéng thudc danh sach dugc liét ké trong muc (bl) dén
(b14) hoic cd tac dung thong qua t5 hop ctia cac co ché tic dung néu trén. Vi du vé cac
hop chit diét c¢6 khac bao gém aclonifen, asulam, amitrole, brombutide, cinmetylin,
clomazon, cumyluron, daimuron, difenzoquat, etobenzanid, fluometuron, flurenol,
fosamin, fosamin-amoni, dazomet, dymron, ipfencarbazon (1-(2,4-diclophenyl)-N-(2,4-
diflophenyl)-1,5-dihydro-N-(1-metyletyl)-5-oxo0-4H-1,2,4-triazol-4-carboxamit), metam,
metyldymron, axit oleic, oxaziclomefon, axit pelargonic, pyributicarb va 5-[[(2,6-
diﬂophenyl)metoxy]metyl]-4,5—dihydro-5-metyl—3-(3-mety1-2-tlﬁeny1)isoxazol. “Cac
hop chét diét ¢ khac” (b15) ciing bao gdm hop chét c6 cong thirc b15A

0 /Q2
Q! N
\R13
N o)
T
(b15A)

trong do:
R'? 13 H, C,-Cs alkyl, C,-Cg haloalkyl hodc C4-Cg xycloalkyl;
R'?1a H, C,-Cs alkyl hoac C;-Cg alkoxy;

Q' 12 hé vong tuy ¥ duoc thé duoc chon tir nhém bao gdm phenyl, thienyl,
pyridinyl, benzodioxolyl, naphtyl, naphtalenyl, benzofuranyl, furanyl, benzothiophenyl
va pyrazolyl, trong d6 khi dugc thé, thi hé vong nay dugc thé bang 1 dén 3 R

Q? 13 hé vong tuy ¥ dugce thé duge chon tir nhém bao gdm phenyl, pyridinyl,
benzodioxolyl, pyridinonyl, thiadiazolyl, thiazolyl, va oxazolyl, trong d6 khi dugc thé, thi
hé vong nay dugc thé bang 1 dén 3 R";
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mdi R doc 1ap 13 halogen, C;-Cs alkyl, C;-Cs haloalkyl, C;-Cs alkoxy, C;-Cs
haloalkoxy, Cs-Cg cyaloalkyl, xyano, C,-Ce alkylthio, C;-Cs alkylsulfinyl, C;-C¢
alkylsulfonyl, SFs, NHR”; hodc phenyl tuy y dugc thé béng 1 dén 3 Rlé; hodc pyrazolyl
tly ¥ duoc thé bang 1 dén 3 R'®;

mdi R*® doc 14p 13 halogen, C;-Cs alkyl, C,-Cq haloalkyl, C;-Cs alkoxy, C;-Ce
haloalkoxy, xyano, nitro, C;-Cs alkylthio, C;-Cs alkylsulfinyl, C,-Cs alkylsulfonyl;

mdi R'® ddc 14p 13 halogen, C;-Cg alkyl hoic C;-Ce haloalkyl;
R' 13 C;-C, alkoxycarbonyl.

Theo mét phuong an, trong d6 “cac hop chat diét ¢ khac” (b15) ciing bao gém
hop chét c6 cong thirc b15A, t8t hon néu R 1a H hode C,-Cy alkyl; t6t hon nita néu R"
12 H hodc metyl. Tt hon néu R 13 H. Tét hon néu Q' 13 vong phenyl hodc vong
pyridinyl, mdi vong dugc thé bang 1 dén 3 R'*: 8t hon nira néu Q' 13 vong phenyl duge
thé bing 1 dén 2 R'™. Tét hon néu Q? 1a vong phenyl dugc thé bing 1 dén 3 R"; tbt hon
nita néu Q* 13 vong phenyl dugc thé bang 1 dén 2 R'. Tt hon néu mdi R™ doc lap 1a
halogen, C,-C, alkyl, C;-C; haloalkyl, C;-C; alkoxy hodc C;-C; haloalkoxy; tdt hon nira
" néu mdi R14 doc lap 1a clo, flo, brom, C;-C; galoalkyl, C;-C; éi@aloalkoxy hoac C;-C,
alkoxy. Tét hon néu mdi R" doc 1ap 12 halogen, C;-C, alkyl, C;-C; haloalkoxy; t6t hon
nita néu mdi R*® doc lap 1a clo, flo, brom, C;-C; galoalkyl, Cl—Cz sisaloalkoxy hodc Ci-C,
alkoxy. Vi du cu thé v “céc hop chét diét c6 khac” (b15) bao gdm hop chit bét ky trong
s& céc hop chét tir (b15A-1) dén (b15A-15):

F
O
F+C K F5C
N F N F
\ \
H H
N o N 0
I I
H H
(b15A-1) (b15A-2)
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H
N 0

CHj3
(blSA-S) (b15A-4)
Q_?‘ %
N
| CH3
(b15A 5) (b15A-6)
F3C
F
0
N F
\
H
N © N °
111 CH3
(b15A-7) (b15A-8)
F F
F5C, '
3 - o
N F
? \
N F H
\H
If (0]
0]
N CH3
H
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N F N F
\ \
H H
N (0] N (0]
l I
H H
(b15A-11) (b15A-12)
F
F F
(0]
- O N\ F
N F H
\
H
(@)

N, S0 |

N

|

H
(b15A-13) (b15A-14)

(b15A-15) .
“Céc hop chét diét c6 khéc” (b15) ciing bao gdm hop chét c6 cong thirc b15B

(b15B)

trong dé R™ 1a H, C,-C; alkyl, C;-Cs haloalkyl hodc C,-Cs xycloalkyl; mdi R
doc 1ap 13 halogen, C;-Cs haloalkyl hodc C;-Cs haloalkoxy; p la s6 nguyén bang 0, 1, 2
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hotc 3; mdi R* dbc 14p 13 halogen, C,-Cs haloalkyl hoac C;-Cs haloalkoxy; va q 1a )
nguyén bang 0, 1, 2 hoic 3.

Theo mdt phuong an, trong d6 “cac hop chit diét 6 khac” (b15) ciing bao gdm
hop chét c6 cong thic (b15B), t5t hon néu R'® 12 H, metyl, etyl hoic propyl; t6t hon nita
néu R'® 13 H hoic metyl; t6t nhat néu R'® 13 H. Tét hon néu mdi R" doc 1ap 12 clo, flo,
C;-C; haloalkyl hoiac C;-C; haloalkoxy; t6t hon nita néu mdi R'® doc 14ap 14 clo, flo, C;
floalkyl (ttrc 13 flometyl, diflometyl hodc triflometyl) hogc €, floalkoxy (tic la
triflometoxy, diflometoxy hodc flometoxy). Tét hon néu mdi R*® doc 1ap 1a clo, flo, C,
haloalkyl hoac C; haloalkoxy; t6t hon nira néu mdi R* doc 14p 1a clo, flo, C, floalkyl (tirc
1a flometyl, diflormetyl hodc triflometyl) hodc C; floalkoxy (tirc 1a triflometoxy,
diflometoxy hodc flometoxy). Vidu cu thé vé “céc hop chat diét ¢ khac” (b15) bao gbm
hop chét bét ky trong s& cac hop chit tir (b15B-1) dén (b15B-19):

F. .
F
F 0\ F5C Q
N CF; N F
\ \
H H
O 0]
N
\
(b15B- 1) (b15B-2)
Q - Q
(0]
F5C
\ / N Cl
\
H
O
N
\
(b15B- 3) (b15B-4)
F
L N F
/,’- \
H
(b15B- 5) (b15B-6)
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N F
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F H
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H CH;
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E
CF;
(b15B-19)

“Hop chét an toan diét co” (b16) 1 hop chét dugc bd sung vao ché phdm diét co
dé 1oai bo hoidc 1am giam tac dung gy doc thuc vat cua hop chét diét c6 dbi voi mot s6
cay trdng. Céc hop chét nay bao vé cay trdng khoi bi ton thuong bsi hop chét diét ¢o
nhung thuong khéng dnh hudng dén tac dung kiém soat thuc vat khong mong mudn clia
hop chét diét c6. Vidu v& hop chit an toan diét co bao gbm, nhung khong chi gi6i han &
benoxacor, cloquintocet-mexyl, cumyluron, cyometrinil, cyprosulfamit, daimuron,
dichlormid, dixyclonon, dietholat, dimepiperat, fenchlorazol-etyl, fenclorim, flurazol,
fluxofenim, furilazol, isoxadifen-etyl, mefenpyr-dietyl, mephenat, metoxyphenon,
naphtalic anhydrit, oxabetrinil, N-(aminocarbonyl)-2-metylbenzensulfonamit va N-
(aminocarbonyl)-2-flobenzensulfonamit, 1-brom-4-[(clometyl)sulfonyl]benzen,

2-(diclometyl)-2-metyl-1,3-dioxolan | MG 191), | 4-(dicloaxetyl)-1-oxa-
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4-azospiro[4,5]decan (MON 4660), 2,2-diclo-1-(2,2,5-trimetyl-3-oxazolidinyl)-etanon va
2-metoxy-N-[[4-[[(metylamino)carbonyl]amino]phenyl]sulfonyl]-benzamit.

Theo mét phuwong an khac, “cac hop chét diét co khac” (b15) cling bao gbém hop

chét c6 cong thirc (b15C),
Rl
2
R F Cl
/k\ l
0 N

(b15C)

trong d6 R! 14 Cl, Br or CN; va R® 13 C(=0)CH,CH,CFs, CH,CH,CH,CH,CF;
hoic 3-CHF,-isoxazol-5-yl. Vidu cu thé v& hop chét nay bao gbm hop chit c6 cong thirc
(b15C) dugc chon tir (b15C1) 5-clo-2-[3-clo-2-[3-(diflometyl)-5-isoxazolylJphenoxy]-
pyrimidin v (b15C2)  1-[2-clo-6-[(5-clo-2-pyrimidinyl)oxy]phenyl]-4,4,4-triflo-1-

butanon.

Pugc wu tién dé kiém soat t6t hon thuc vat khong mong mudn (vi du ty 1é st dung
thép hon, nhu tir tic dung cdng tinh 16n hon, phé kiém soat ¢ dai rong hon hodc ting
cuong an toan cho cay trong) hodc ngin nglra sy phat trién cta c6 dai khang hop chét diét
¢6 12 cac hdn hop cita hop cht theo séng ché véi chét diét ¢ duge chon tir nhém bao
gém atrazin, azimsulfuron, beflubutamid, S-beflubutamid, benzisothiazolinon,
carfentrazon-etyl, chlorimuron-etyl, chlorsulfuron-metyl, clomazon, clopyralid Kkali,
cloransulam-metyl, ~ 2-[(2,4-diclophenyl)metyl]-4,4-dimetyl-isoxazolidinon,  2-[(2,5-
diclophenyl)metyl]-4,4-dimetyl-isoxazolidinon, ethametsulfuron-metyl, flumetsulam, 4-
(4-flophenyl)-6-[(2-hydroxy-6-oxo-1-xyclohexen-1-yl)carbonyl]-2-metyl-1,2,4-triazin-
3,5-(2H,4H)-dion, flupyrsulfuron-metyl, fluthiacet-metyl, fomesafen, imazethapyr,
lenacil, mesotrion, metribuzin, metsulfuron-metyl, pethoxamid, picloram, pyroxasulfon,
quinclorac,  rimsulfuron, S-metolachlor, sulfentrazon,  thifensulfuron-metyl,

triflusulfuron-metyl va tribenuron-metyl.

Hop chét c6 cong thirc I (trong d6 R’ 12 H, F, Cl hoge CHs) ¢6 thé duoc diéu ché
bang phan mg axit hda mudi morpholin trong tng ¢ cong thirc I-M nhu duge mo ta

trong So @6 1. Phan tng trong So dd 1 thuong bao gdm budc bd sung hop chét c6 cong

38



52429 301101

thirc FI-M, duéi dang chét rin hoic hdn dich dic hoic dung dich, vao dung dich nude axit,
nhu axit hydrocloric hodc axit sulfuric. Dung moi dugc st dung dé diéu ché hdn dich dic
chita hop chét c6 cong thirc I-M thuong 14 dung méi hitu co ddng tan véi nude, nhu
metanol, etanol, axetonitril, tetrahydrofuran, N, N-dimetylformamit, va dung mdi tuong
tr. Dang axit tu do c6 cong thire I thudng khong hoa tan trong dung dich nuéce axit va
duoc phén 1ap bing cach loc. Theo cach khac, dang axit tir do ctia hop chét c6 cong thirc
I c¢6 thé dugc phén 14p bang cach phan tach mudi morpholin ciia hop chit ¢ cong thire I
gitta dung dich nudc axit va dung moi khong dbng tan thich hgp, nhu diclometan,

cloform, ho#c etyl axetat.

Sodol
L 1. e "
w‘} kit ~, < ’\"*«—,. - He‘ 0 ;[‘ e T <
Lz > § 1 §
i M S I . R A A
T e T axif N - T -
i ’ iy - I L ]
;\%i g g ’\1” A R S R g
i ~:‘:;~; ’,«)"‘ e i o = e \‘V/ il ‘_?,,
Ci RF ] €l R
I-M w I

Hop chét ¢6 cong thirc I-M ¢6 thé dugc diu ché theo hai budc bat diu tir hop chét
c6 cong thirc 2 (trong d6 R® 1a H, F, Cl hoic CH;) nhu duge thé hién trong So do 2 va So
dd 3. Trong So db 2, hop chat c6 cong thirc 2 duge cho phéan mg v6i natri metoxit hodc
kali metoxit trong dung moi, nhu dioxan, tetrahydrofuran, toluen, N, N-dimetylformanide,
hodc metanol & nhiét do nam trong khoang tir 0°C dén nhiét do hdi lwu coa dung moi.
Natri metoxit hodc kali metoxit thuong duge st dung & luong bing tir 1 dén 2 duong
lugngmol. Hop chét ciia So dd 2 ¢6 thé chira hdn hop cia hop chat c6 cong thire 3 va hop
chét c¢6 cong thirc 4 (trong d6 R’1a H, F, Cl hoic CHs). Hon hop nay c6 thé duogc sir dung
truc tiép trong So dd 3 ma khong can tinh ché.
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Trong So d 3, hdn hop ctia hop chét c6 cong thirc 3 va hop chét c6 cong thirc 4
c6 thé duge gia nhiét trong morpholin & nhiét do hdi luvu & d6 hop chét ¢6 cong thirc 3 tao
ra hop chit ¢6 cong thic I-M nhung hop chit c6 cong thirc 4 khong phén tng v6i
morpholin. Qua4 trinh phan Ung tiy ¥ bao gbm budc loai bd morpholin con du trong didu
kién chung ct hoic didu kién chan khong, sau d6 pha loing bang dung méi hiru co, nhu
dietyl ete hodc etyl axetat. Hop chét c6 cong thirc I-M thudng khong hoa tan trong dung
mbi va c6 thé duge phén lép béng cach loc, trong khi d6 hop chét ¢ céng thirc 4 chua

phan tng van con trong dung dich va c6 thé duge thu hdi tir dich loc.

Sodo3
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e - pf o7 T {:;sE ¢ */\‘*v"’ A
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R o R o k8] N -
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(khong hoa tan trong dietyl ete)  (hoa tan trong dietyl ete)

Hop chét c6 cong thirc 2 c6 thé dugc diéu ché bing cach gia nhiét hop chat ¢6
cong thitc 4 trong phospho oxyclorua chira pyridin nhu dugc md ta trong So d6 4. Cac
diéu kién dé thuc hién cac phan tng theo So dd 4 dugc mo ta trong tai liéu Polish
Journal of Chemistry, 1990, vol. 64, p. 741. Hop chét c6 cong thirc 4 c6 thé dugc bién
d6i thanh hop chit c6 cong thic 3 bang phan tmg clo héa, sau d6 bang phéan Ung m'etoxy
hoéa nhu dugc thé hién trong So dd 4 va So dd 2.
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Hop chét c6 cong thire 2 (trong d6 R 1a H, F, Cl hoic CHj) c6 thé dugc diéu ché
bing phan tmg ctia hop chit ¢é cong thic 5 véi chit phan tmg Grignard c¢6 cong thiic 6
nhu dugc mo ta trong So dd 5. Cac phén tng theo So dd 5 thuong dugc thuc hién trong
dung méi, nhu tetrahydrofuran hodc dietyl ete & nhiét 4o nim trong khoéng tir -78°C dén
nhiét @6 hdi luu ctia dung moéi, tbt nhat néu nim trong khoang tir -20°C dén 25°C. Chat
phéan Gng Grignard c6 cong thic 6 trong do R® = H c6 ban trén thi truong trong khi d6
chét phan tmg Grignard cé cong thic 6 trong d6 R’ = CHj; c6 thé duge didu ché tir 1-
brom-2,7-dimetylnaphtalen bang cach sir dung céc quy trinh da biét trong linh vire nay
(xem J. Am. Chem. Soc. 2008, vol. 130, p. 6848).

Sodd 5
BI'\
Mg
R CH3
0 (|3H3
1
Rl 0 Rk
T 4
N . 6
cl 6 &
cl
5 2

Hop chét ¢6 cong thire 2 (trong d6 R® 1a H, F, Cl hodc CH) ciing c6 thé dugc diéu
ché biang phan tmg ctia hop chét c6 cong thirc 7 v6i chat phan Gng Grignard c6 cong thirc

6 nhu dugc mo ta trong So dd 6. Cac phén Umg theo So dd 6 thuong dugce thuc hién trong
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dung moi, nhu tetrahydrofuran ho3c dietyl ete & nhi€t do nim trong khoang tir -78°C dén
nhiét d6 hdi Iuu cia dung méi, tot nhét néu nim trong khoang tir -20°C dén 25°C.

So d6 6
BI'\
Mg
. R5 : CH3
1
1 R
Ry cl ~y
| l RS I!I
Nao 6
Cl >
Cl
7 2

Sang ché ciing dé cap dén phuong phép kiém soat thuc vat khéng mong mudn bao
gbm buéc bon vao moi trudong sinh trudng cua thue vat nay lugng hiru hiu ciia mdt hodc
nhidu hop chét c¢6 cong thire I (vi du dudi dang ché pham diét co theo sang ché). Hop
chét ¢c6 cbng thirc I dic biét hitu ich dé kiém soat chon loc cd dai & ciy trffmg bao gém,
nhung khong chi giéi han & la my, lia mach, ngd, ddu twong, hudng duong, bdng, cai

déu, lta va cay trong dic san, nhu mia, ciy ho cam chanh, ciy dn qué va cay lay hat.
Sang ché cling dé cip dén ché pham diét cd chira hop chét co cong thic L.

Sang ché ciing d cap dén hon hop diét co chia (a) hop chat dugc chon tir hop

chét c6 cong thie I, N-oxit, va mubi cta né, va (b) it nhét mot hoat chit b sung.
Vi du thwe hién sang ché

Khéng can mb ta chi tiét hon, tin ring bang cach st dung phan mo ta trén day
ngudi ¢6 hiéu biét trong linh vuc nay cb thé st dung sang ché & pham vi rong nhét cia
n6. Do d6, cac vi du sau chi nhim muc dich minh hoa sang ché. Céc budc trong cac vi du
sau minh hoa quy trinh cho mdi budc trong toan bd qua trinh bién dbi, va nguyén lidu
ban diu cho médi budc co thé khong nhét thiét duogc diéu ché béng qua trinh diéu ché cu
thé c6 quy trinh dugc mé ta trong cac vi du hodc budce khac. Ty 1€ phan trim 13 tj 1& phan
tram khéi lugng ngoai trir d6i v6i hdn hop dung moi sic ky hoic trir khi ¢6 chi dan khéc.
Céc phén va ty 1& phan trim ciia hdn hop dung moi sic ky tinh theo thé tich, trir khi c6

quy dinh khéc. Phd "H NMR duge ghi & cudong do tir trudng thip ppm tir tetrametylsilan
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trong CDCl; dung dich, trir khi c¢6 quy dinh khéc; “s” nghia 1a vach don, “d” nghia la
vach d6i, “t” nghia 13 13 vach ba, “q” nghia 14 1a vach bbn, “m” nghia 13 da vach, “dd”
nghia 13 vach do6i cta vach d6i, “dt” nghia 1a vach ddi cua vach ba, va “br s” nghia la
vach don rong. Khéi phd(MS) duge ghi duéi dang khéi lwong phan tir clia ion gbc cb
nhidu ddng vi nhat (M+1) dugc tao ra bing cach bd sung H+ (khi lwgng phan tir bang 1)
vao phén tir, hodc (M-1) dugc tao ra béng cach loai bo H+ (khéi Izgng phéan tr béng ra
khéi phan tir, duoc quan sat bing cach sit dung hé théng sic ky 1ong két hop véi thiét b
khéi phd (LCMS) st dung phuong phép ion héa héa hoc & ap suét khi quyén (AP+) trong

d6 “amu” 12 don vi khdi lrong nguyén tir théng nhit.

Vi du diéu ché 1

Buéc A: Didu ché 5-clo-2-metyl-4-(2-metyl- l-haphtalenyl)—3(2H)-
pyridazinon (hop chét 1)

Trong diéu kién khi nito, magie (5,4g, 0,22mol) dugc nap vao binh khé sach. Mot
vai tinh thé iot dugc bd sung vao dé hoat héa magie. Dung dich chira 1-brom-2-
metylnaphtalen (31,0mL, 0,20mol) trong tetrahydrofuran (200mL) dugc bd sung ting
giot vao magie. Sau khi dung dich (25mL) dugc bd sung vao, qua trinh bd sung dugc
~ dirng dé cho phép phan g téa nhiét tir tir vira phai xuét hién. Khi quan sat thiy céc bot
khi nhé, qua trinh bd sung timg giot dugc tiép tuc vai toe dd dé duy trl phan tmg manh,
6 kiém soat. Khi gin két thuc qua trinh bd sung, phan tmg duge gia nhiét tir bén ngoai
dé duy tri nhiét d0 hoi luu vira phai. Phan tmg dugc gia nhiét trong mot gis sau khi két
thiic qua trinh b sung. Phan tmg hinh thanh Grignard duoc kiém soat bang phuong phap
HPLC véi thé tich xac dinh duge dimg béng dung dich nude axit hydrocloric 1N. Phan
tmg dugc lam lanh dén nhiét d6 -55°C. Dung dich chira 5-clo-4-metoxy-2-metyl-3(2H)-
pyridazinon (34,9g, 0,20mol) trong tetrahydrofuran (400mL) dugc bd sung tir tir vio,
trong khi duy tri nhiét d phan (mg nhé hon -40°C. Sau khi két thic qua trinh b sung, bé
]am lanh duoc thao dé 1am 4m phan Gmg dén nhiét d6 phong. Phan tng dugc khudy trong
1 gitr nita va kidm soat thoi diém két thac. Khi két thic, phan tng dugc 1am lanh dén
nhiét d6 0°C, dimg bang dung dich nuéc axit hydrocloric 1N (500mL), va khudy trong 18
gy & nhidt d6 moi truong. Phan ing dugc chiét xuét hai lan bang diclometan. Cac chiét

xuét dugc thu gom, 1am kho bang magie sulfat, loc va ¢6. Dich ¢d dugc nghién trong 18
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giy béng hexan. Hon hop thu dugc duge 1am lanh béng bé nudce da, loc, ria béng hexan
lanh va 1am kho trong didu kién chan khéng dé thu dugc chit rin mau be (50,8g, hiéu
sut bing 88%).

'H NMR & 7,90 (s, 1H), 7,85 (m, 2H), 7,40 (m, 3H), 7,30 (m, 1H), 3,87 (s, 3H),
2.29 (s, 3H).

Buéce B: Diéu ché 5-metoxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-
pyridazinon (hop chét 29)

Bb sung natri metoxit (25% khéi lurong trong metanol, 61mL, 0,27mol) vao 5-clo-
2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-pyridazinon (tic 1a hgp chét thu dugc & Buée
A, 50,8g, 0,18mol) trong metanol (180mL). Phan tmg dugc gia nhiét dén nhiét 6 hdi luu
cta dung moéi. Phan imng dugc kidm so4t sau 18 gi&r bing phuong phap 'H NMR thé hién
nguyén li¢u ban dau d3 duoc tiéu thu. Phan ung dugc lam lanh den_ nhiét @6 0°C, sau do
nuée (500mL) dugc bd sung vao. Hon hop thu duge duogc loc va 1am kho trong didu kién

chan khong d8 thu dugc chit rén mau be (40,9g, hidu suit bing 81%).

'H NMR 8 7,90 (s, 1H), 7,80 (m, 2H), 7,40 (m, 4H), 3,85 (s, 3H), 3,66 (s, 3H),
2,28 (s, 3H).

Buéce C: Diéu ché 6-clo-5-metoxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-
pyridazinon (hop chit 33)

Buéc C-1: Dung dich chta kém clorua (2,9M trong 2-metyltetrahydrofuran,
28mL, 0,10mol) trong binh khé, trong diéu kién khi nito, dugc 1am lanh dén nhiét do
5°C. Phtic chit 2,2,6,6-tetrametylpiperidinylmagie clorua lithi clorua (1,0M trong
tetrahydrofuran/toluen, 100mL, 0,10mol) duogc bd sung tir tir vio & tbc do giéi han nhiét
6 téa nhiét & 15°C. Sau d6, hdn hop duge dé 4m dén nhiét do phong dé thu dugc dung
dich trong sudt 0,39M chura phtrc chét bis(2,2,6,6-tetrametylpiperidin)k&m, magie clorua,

lithi clorua dugc sir dung trong bude tiép theo.

Budc C-2: Dung dich duogc khudy chira 5-metoxy-2-metyl-4-(2-metyl-1-
naphtalenyl)-3(2H)-pyridazinon (tirc la hop chit thu dugc & Budc B néu trén, l4g,
50mmol) trong diclometan (250mL) dugc 1am lanh dén nhiét d9 -20°C, dong thoi duy tri
nhiét d6 phan tmg nho hon -15°C, phitc chét bis(2,2,6,6-tetrametylpiperidin)kém, magie
clorua, lithi clorua (0,39 M, 128mL, 50mmol) dugc bd sung tir tir vao, va khuéy lanh
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trong 10 phit. Phuong phép sc ky 16p méng (tic 1a TLC) véi thé tich xéc dinh duwgc
dimg bang iot cho thdy phan tng kém héa da két thuc. Axit tricloisocyanuric méi duge
nghién (17,4g, 74,9mmol) dugc bd sung trong mot phan vio phan tmg dugc khudy &
nhiét @ -20°C. Sau khi téa nhiét dén nhiét @6 0°C, phén (mg dugc 1am lanh tr& lai nhiét
d6 -20°C va khudy lanh trong 30 phut. Phén tich bang phuong phap TLC cho thiy phan
trng d3 két thuc. Dung dich nuéc axit hydrocloric IN (300mL) dugc bd sung vao phan
ung lanh va khudy & nhiét d6 phong trong 20 phut. Hdn hop was loc dén dém ngin cla
bo loc dat diatomit Celite® duge trg gitip boi diclometan. Dich loc duoc chiét xuét hai
1an béng diclometan. Cac chiét xuit dugc thu gom, 1am khd béng magie sulfat, loc, c6
bing bd loc dat diatomit Celite® va tinh ché bang phuong phap sic ky 16ng 4p suat trung
binh (“MPLC”), ria gidi bang 20% etyl axetat trong hexan dé thu dugc hop chit mong
mudn duéi dang chét rin mau be nhat (14,1g, hiéu sut bé'ing 89%). '

"H NMR § 7,85 (d, 2H), 7,45 (m, 4H), 3,79 (s, 3H), 3,25 (s, 3H), 2,33 (s, 3H).

Buéce D: Diéu ché 6-clo-5-hydroxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-
pyridazinon

Hén hop cla  6-clo-5-metoxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-
pyridazinon (14,1g, 44,8mmol) trong morpholin (45mL) dugc gia nhiét & nhiét 4o hdi lru
trong 1 gi®, sau d6 lam ngudi dén nhiét 46 phong. Hon hop dugc pha lodng bing hexan
(45mL), khudy trong 18 gid va loc. Cac chét rén loc duge duge 1am kh trén phéu loc
trong diéu kién dong khi nito. Céc chit rin nay duoc chuyén vao binh bing dung dich
nuée axit hydrocloric 1N (200mL). Hon hop duge khudy trong 3 gio. Cac chét rin duoc
loc va lam kho trong diéu kién chan khong dé thu dugc chat rén mau be nhat (10,4g, hiéu
sudt bang 77%).

'"H NMR (DMSO-dg) § 10,89-11,27 (b, 1H), 7,95 (m, 2H), 7,40 (m, 4H), 3,64 (s,
3H), 2,20 (s, 3H).

Vi du diéu ché 2
Diéu ché 6-clo-5-hydroxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-pyridazinon

Buéc A: Piéu ché 5-clo-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-
pyridazinon (hop chit 1)
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B4 sung phoi magie (21,7g, 904mmol) va iot (20mg) vao dung dich chtra 1-brom-
2-metylnaphtalen (100g, 452mmol) trong tetrahydrofuran (400mL). Hdn hop phéan tng
duoc gia nhiét & nhiét do 70°C trong 2 gi¢ trong thoi gian d6 mau cua hdn hop phén tmg
chuyén sang mau xanh lyc ddm, va quan sat dugc phan Ung hoi lvu manh. 5-clo-4-
metoxy-2-metyl-3(2H)-pyridazinon (65g, 373mmol) trong tetrahydrofuran (400mL) dugc
bd sung vio mot binh day tron khac, hdn hop phén ng néu trén dugc bd sung vao &
nhiét d6 -100°C va hdn hop phan tmg dugc khudy & nhiét 46 moi trudong trong 4 gid.
Phan tich bing phuong phap TLC trong 20% etyl axetat trong ete diu mé cho thdy phan
g da két thiic. Sau d6 hdn hop phan tng dugc dimg bang dung dich amoni clorua bio
hoa va chiét xuét hai 14n bang etyl axetat. Lép hitu co thu gom duge duge rira bang nuéc,
nuée mubi va 1am kho bing natri sulfat. Dung méi duge lam bay hoi dé thu duoc hop
chét tho. Hop chat tho duoc rira bing ete ddu mé dé thu duogc hop chit mong muébn duéi

dang chét rin mau tring nhat (84g, hidu sudt bang 65,3%).

BuécB:  Didu ché  5-metoxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-
pyridazinon (hgp chit 29)

B4 sung natri metoxit 30% trong metanol (949mL, 5,26mol) vao dung dich chuira
5-clo-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-pyridazinon (tic 1a hop chét thu dugc &
Budc A, 500g, 1,76mol) trong dioxan (5,0L) & nhiét 46 phong va hdn hop phan tng dugc
khudy & nhiét 4o 110°C trong 2 gio. Phan tich bang phuong phap TLC trong 50% etyl
axetat/ete ddu mé cho thay phan tmg da két thuc. Hén hop phan ting dugc rét vao nude
da, dimg bang dung dich amoni clorua bdo hoa va chiét xuét hai 1in bing diclometan.
L6p hitu co thu gom duge dugce rira bing nudc, nudce mudi va 1am kho bang natri sulfat.
Dung mdi dugce lam bay hoti d8 thu dugc hop chét thd duoc rira bing ete didu mo dé thu

duogc hop chit mong mudn dudi dang chat rén (449g, hiéu suét bang 91,2%).

Budce C: Diéu ché 6-clo-5-metoxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-
pyridazinon (hop chat 33)

Trong binh ddy tron, ZnCl, (194g, 1,42mol) duge bd sung vao va phirc chat
2,2.6,6-tetrametylpiperidinylmagie clorua lithi clorua 1M trong tetrahydrofuran
(2378mL, 2,37mol) dugc bd sung vao va hdn hop phan tmg dugc khudy & nhiét d6 moi
truémg trong 2 gid. 5-metoxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-pyridazinon (tic
1a hop chét thu dugc & Buéde B, 333g, 1,18mol) va 1,3-diclo-5,5-dimetylhydantoin (281g,
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1,42mol) dugc bd sung ting phan vao va hdn hop phén img dugc khudy & nhiét d6 phong
- trong 16 gi¢. Phén tich bang phuong phép TLC trong 30% etyl axetat/ete dau mé cho
thdy phan tmg da két thiic. Hon hop phan tng duge rét vao nude d4, dimg bing dung
dich natri bisulfua bio hoa va chiét xuét hai 14n bing diclometan. Cac 16p hitu co thu
gom dugc dugc rira bing nudce, nude mudi va 1am khd bang natri sulfat. Dung méi duge
lam bay hoi d thu dugc hop chét tho. Hop chét tho duge rira bing dietyl ete/éte diu mé
dé thu dwgc hop chat mong mudn dudi dang chit rin mau tring (205g, hidu suit bing
55%).

Buéc D: Didu ché 6-clo-5-hydroxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-
pyridazinon

6-clo-5-metoxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-pyridazinon (tirc 1a hop
chit thu dugc & Bude C, 410g, 1,30mol) trong morpholin (1,2L) duge khudy & nhiét do
120°C trong 2 gid. Phéan tich bang phuong phap TLC trong 50% etyl axetat/ete diu mé
cho th&y phan tmg di két thic. Sau d6 hén hop phan tng duge lam bay hoi, axit héa bing
axit hydrocloric dic va khudy trong 1 gio & nhiét d§ moi trudng. Hoén hop phan tmg duge
loc, rira béng lurong nuéce du va Além kho trong diéu kién chan khong dé thu duoc hop chét

mong mudn dudi dang chét rin mau tring nhat (290g, hiéu suit bang 74,3%).
Vi du diéu ché 3

Diéu ché 6-clo-4-(2,7-dimetyl-1-naphtalenyl)-5-hydroxy-2-metyl-3(2H)-
pyridazinon (hop chat 20):

Budc A. Diéu ché 5-clo-4-(2,7-dimetyl-1-naphtalenyl)-2-metyl-3(2H)-pyridazinon
(hop chét 4):

Phoi magie (4,22g, 173 mmol, dugc nghién mot phan biang cbi va chay truée khi
can) dugc bd sung vio binh ddy tron ba c¢d dung tich 1L dugc trang bi phéu bd sung,
thanh khudy tir kich ¢ 16n, va thiét bi ngung tu hdi luu. Hé thong nay dugc gia nhiét
bing stng ban nhiét ddng thoi khudy tir tir magie trong diéu kién dong khi nito. Sau khi
1am ngudi, lugng nho tinh thé iot (80mg) duge bd sung vao, hon hop duge gia nhiét mot
14n nira (hoi nau d6 quan sat dugc) sau d6 phan cé thé tich bang SmL cta dung dich chta
1-brom-2,7-dimetylnaphtalen (35,2g, 0,15mol) va tetrahydrofuran (80mL) dugc bb sung
vao. Hon hop phén ung bét d4u nhanh chéng chuyén mau tir ndu d6 sang xanh nhat cling
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v6i hién turong sti bot. Dung dich chira 1-brom-2,7-dimetylnaphtalen va tetrahydrofuran
duge bd sung tir tir vao & tbc d6 duy tri phan tmg hdi Iwu nhe (tdng cong khoang 30
phut). Hon hop thu dugc duge pha lodng bang tetrahydrofuran (64mL), hdi luu trong 1
gi0, sau d6 lam lanh dén nhiét d6 -40°C. Dung dich chia 5-clo-4-metoxy-2-metyl-3(2H)-
pyridazinon (21,7g, 124mmol) va sau d6 tetrahydrofuran (80mL) dugc bd sung vao va
dung dich thu dugc dugc khudy & nhiét 36 moi truong trong 14 gio. Hdn hop thu dugc
duge 1am lanh bing nuéc da va dimg bang dung dich nuéc amoni clorua bdo hoa
(100mL) dugc bd sung & nhiét do <15°C. Hon hop thu duge dugc phén tach gi&ﬁ etyl
axetat (1,2L) va dung dich nudc amoni clorua bdo hoa (1L), 16p nuée duge chiét xut
bang etyl axetat (500mL) va céc 16p hiru co thu gom duge duge rua bang dung dich
amoni clorua bdo hoa, nude mudi, 1am kho bing magie sulfat va co dé thu duoc hop chat
thé 5-clo-4-(2,7-dimetyl-1-naphtalenyl)-2-metyl-3(2H)-pyridazinon (38,1g, 85%) dugc
str dung trong budc tiép theo ma khong can tinh ché thém. Hop chét thd chtra luong nhd
hop chét phy, bao gdm 2,7-dimetylnaphtalen. M3u phén tich dugc didu ché bang phuong
phap MPLC trén c{t silicagel rira giai bang 0-50% etyl axetat trong hexan.

'H NMR (500 MHz) § 7,95 (s, 1H), 7,79 (d, 1H), 7,74 (d, 1H), 7,35 (d, 1H),
Khoang 7,26 (dd, 1H), 7,03 (br s, 1H), 3,88 (s, 3H), 2,42 (s, 3H), 2,26 (s, 3H).

Buéc B. Diéu ché 4-(2,7-dimetyl-1-naphtalenyl)-5-metoxy-2-metyl-3(2H)-
pyridazinon (hop chét 32):

Dung dich chtra hgp chét thd 5-clo-4-(2,7-dimetyl-1-naphtalenyl)-2-metyl-3(2H)-
pyridazinon (ttrc 1a hop chat thu ducyé & Bude A, 38,1g, 12 8mmol) tir bude A va dioxan
(890mL) duge xtr Iy véi NaOMe (dung dich 25% trong MeOH, 87mL, 383mmol). Hon
hop mau nau sam thu dugc duoc gia nhiét & nhiét do hdi luu trong 16 gid, 1am ngudi va
cd dé loai bod lugng 16n dioxan. Phan cén thu dugc duoc phan tach gitta CH,Cl, va lugng
du dung dich nuéc amoni clorua bdo hoa, 16p nude (46 pH khoang 10) dugc chiét xuét
béng CH,CI, va cac pha hitu co thu gom dugc duge rira béng dung dich amoni clorua bao
hoa, nude mudi, 1am kho bang magie sulfat va co dé thu duogc 57 g of a brown oily hdn
dich dic. Hon dich dic dugc nghjén voi dietyl ete dé thu dugc chét rin mau be duoc phan
1ap bang cach loc, rira bing lwong nhat dinh cta dietyl ete 1am kho trén frit dé thu dugc
4-(2,7-dimetyl-1-naphtalenyl)-2-mety!-3(2H)-pyridazinon dudi dang chit rin mau be
(10,6g, 28%). Két qua phan tich 'H NMR cho thdy hop chat thu duge 6 d tinh khiét
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cao. Dich loc thu dugc néu trén dugce cd dé thu duogc phé‘m cin mau niu sim dang dau
dwoc nghién véi ete va hexan dé thu duoc lwong bd sung ctia hop chit mong muén (2,2g,
6%).

'H NMR (500 MHz) & 7,92 (s, 1H), 7,73 (d, 1H), 7,71 (d, 1H), 7,32 (d, 1H), 7,22
(dd, 1H), 7,11 (br s, 1H), 3,87 (s, 3H), 3,70 (s, 3H), 2,41 (s, 3H), 2,26 (s, 3H).

Buéc C. Didu ché 6-clo-4-(2,7-dimetyl-1-naphtalenyl)5-metoxy-2-metyl-3(2H)-
pyridazinon (hop chét 36):

Dung dich chta  4-(2,7-dimetyl-1-naphtalenyl)-5-metoxy-2-metyl-3(2H)-
pyridazinon (trc 1a hop chéit thu dugc & Budce B, 27,2g, 92mmol) va CH,Cl, (646mL)
dugc lam lanh trong bé nudc da/axeton dén nhiét dd -10°C. Dung dich chira phirc chét
bis(2,2,6,6-tetrametylpiperidin)kém, magie clorua, lithi clorua trong tetrahydrofuran/2-
metyl tetrahydrofuran (231mL dung dich khoang 0,40M, khodng 92mmol) dugc bd sung
vao & nhiét d6 <0°C. Hén hop thu dugc dugc 1am 4m dén nhiét 6 18°C bang bé nudc,
khudy trong 15 phut, sau d6 1am lanh dén nhiét do -15°C. Hop chét 1,3-diclo-5,5-
dimetylhydantoin (21,8g, 111mmol) dugc bd sung timg phan vio dé duy tri nhiét do <-
10°C. Hdn hop thu dugc duoc lam 4m dén nhiét do moi truong va khudy trong 7 gid.
H3n hop thu duoc dugce 1am lanh dén nhiét do -10°C va duoc dimg bang dung dich chira
natri metabisulfite (50 g) va nudc (250mL) duoc bd sung & nhiét & <0°C. Hoén hgp thu
duoc dugce khudy nhanh khi hdn hgp nay dugc lam 4m dén nhiét d6 mdi trudng trong 1
gi&. Hon hop thu duge dugc pha lodng bang CH,Cl, (600mL) va nudc (300mL), 16p
nuée duge chiét xuit bang CH,Cl, (300mL) va cac pha hitu co thu gom duge duge rira
bing dung dich nuéc amoni clorua bio hoa (2x500mL), nuée mudi (300mL), lam kho
bang magie sulfat va co d8 thu dugc dau mau nau (50g). Hop chat tho duoc duoc tinh ché
bang phuong phidp MPLC didu ché trén cot c6 khdi luong bing 750g, rira gidi bing
20-100% etyl axetat trong hexan. Hop chit mong mudn 6-clo-4-(2,7-dimetyl-1-
naphtalenyl)-2-metyl-3(2H)-pyridazinon dugc rira gidi trude tién (11,2g, 37% cong voi
hop chét mong mudn it tinh khiét hon (3,3g) trong phan doan tha nhét). Qua trinh rtra
giai dugce tiép tuc dé thu dugc 4-(2,7-dimetyl-1-naphtalenyl)-2-metyl-3(2H)-pyridazinon
chua phan tng (10,2g, hiéu suét thu hdi bang 38%).

'H NMR (500 MHz) § 7,78 (d, 1H), 7,73 (d, 1H), 7,32 (d, 1H), khoang 7,25 (dd,

1H), 7,15 (brs, 1H), 3,80 (s, 3H), 3,26 (s, 3H), 2,45 (s, 3H), 2,30 (s, 3H).
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Bué6c D. Diu ché 6-clo-4-(2,7-dimetyl-1-naphtalenyl)-5-hydroxy-2-metyl-3(2H)-
pyridazinon (hop chit 20)

Hbn dich chta 6-clo-4-(2,7-dimetyl-1-naphtalenyl)-5-metoxy-2-metyl-3(2H)-
pyridazinon (tGc 1a hop chét thu dugc & Budce C, 6,9g, 21mmol) va morpholin (21mL)
duoc gia nhiét & nhiét do hdi luu vira phai trong 1 gid, l[am lanh dén nhiét @ nhiét do
phong, va rét vao hdn hop cua ¢b hydrocloric axit (30mL) va nudc da (khoang 200mL).
Han hop duoc chiét xudt bing CH2CI2 (2 x 200mL) va cac 16p hitu co thu gom duge
duge rira bing dung dich amoni clorua bo hoa (2 x 100mL), lam khé bing magie sulfat
va ¢ dé thu dugce hop chét mong mubn dudi dang chét rin mau vang nhat (6,0g, hiéu

suit bang 91%). Nhiét 46 néng chay = 232-234°C.

1H NMR (500 MHz) & 7,83 (d, 1H), 7,75 (d, 1H), 7,38 (d, 1H), 7,29 (dd, 1H),
7.13 (brs, 1H), 5,55 (v brs, 1H), 3,83 (s, 3H), 2,44 (s, 3H), 2,28 (s, 3H).

Vi du diéu ché 4

Diéu ché 6-clo-4-(2,7-dimetyl-1-naphtalenyl)-5-hydroxy-2-metyl-3(2H)-
pyridazinon (hop chat 20):

Budce A: Diéu ché 2,7-dimetylnaphtalen

B6 sung Pd(dppf)Cl, va dimetyl k&m 2M trong toluen (2,19 L, 4,38mol) vao dung
dich chira 2,7-dibromnaphtalen (250g, 0,877mol) trong dioxan (4L) ¢ nhiét d0 phong.
Hon hop phéan tng duge khudy & nhiét d6 100°C trong 16 gio. Két qua phan tich TLC
trong hexan cho thdy phan tmg di két thuc. Hon hop phan tng dugc pha lodng bang etyl
axetat va rét vao nudce da. Lép hitu co thu gom duge duge rira bang nude, nude mudi va
1am kho bang natri sulfat. Dung méi dugc lam bay hoi dé thu duge hop chét thd dugce nap
vao cot silicagel. Cot dugce rira giai bing ete diu mé d8 thu dugc hop chit mong mubn

duéi dang chét rin mau trang (111g, hiéu sudt bang 81%).
Bude B: Didu ché 1-brom-2,7-dimetylnaphtalen

B6 sung N-bromsucxinimit (321g, 1,8mol) vao dung dich chta 2,7-
dimetylnaphtalen (tirc 1a hop chit thu dugc & Bude A, 282¢g, 1,8mol) trong CH;CN
(2,8L) va N,N-dimetylformamit (200mL) va hdon hop phan tmg dugc khudy & nhiét do
phong trong 16 gio. Két qua phan tich TLC trong hexan cho théy phan tmng d4 két thic.

Hon hop phan tng dugc rét vao nude da va chiét xuét bing ete diu mo thrice. Lép hitu
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co thu gom duge duge rira bing nudce, nude mudi va 1am kho bang natri sulfat. Dung méi
duoc 1am bay hoi @ thu dugc hop chit tho dugc tinh ché bing phuong phap sic ky
silicagel rira giai bing ete diu mo dé thu duoc hop chit mong mudn duéi dang chat rin

mau vang nhat (415g, hiéu suét bing 97%).

Buéc C:  Pidu  ché  5-clo-4-(2,7-dimetyl-1-naphtalenyl)-2-metyl-3(2H)-
pyridazinon (hop chét 4)

B4 sung phoi magie (20,42g, 0,851mol) va iot (20mg)vao dung dich chira 1-brom-
2,7-dimetylnaphtalen (tirc 13 hop chit thu dugc & Budc B, 100g, 0,42mol) trong
tetrahydrofuran (500mL). Hon hop phéan Gng dugc gia nhiét ¢ nhiét d§ 70°C trong 2 gio
trong khoang thoi gian nay mau cta hén hop phén g chuyén sang mau xanh 14 cay ddm
uu manh). Chét phan tmg Grignard diéu ché néu trén dugc
bd sung viao dung dich chua 5-clo-4-metoxy— -metyl-3(2H)-pyridazinon (61,1g,
0,351mol) trong tetrahydrofuran (500mL) va hdn hop phéan tng dugc khudy & nhiét d6
phong trong 4 gi¢. Phan tich bang phuong phap TLC trong 20% etyl axetat/ete dau mo
cho thdy phan tng da két thiic. Hdn hop phan tng dugc dimg bang dung dich amoni
clorua bio hoa va chiét xult hai 14n bing etyl axetat. L6p hitu co thu gom duoc duge rira
bang nude, nude mudi va 1am kho bang natri sulfat. Dung méi dugc 1am bay hoi dé thu
dugc hop chit thd. Hop chit tho dugce rira bing ete dau mo dé thu duoc hop chit mong

mubdn duéi dang chét rin mau tring (82g, hiéu sut bang 64%).

Buéce D: Didu ché 4-(2,7-dimetyl-1-naphtalenyl)-5-metoxy-2-metyl-3(2H)-
pyridazinon (hop chit 32)

B4 sung NaOMe 30% trong metanol (661mL, 3,6mol) vao dung dich chira 5-clo-
4-(2,7-dimetyl-1-naphtalenyl)-2-metyl-3(2H)-pyridazinon (tirc 1a hop chét thu duoc &
Buée C, 365g, 1,2mol) trong dioxan (3,6L) & nhiét 46 phong va hdn hop phan tmg dugc
khudy & nhiét 46 110°C trong 2 gid. Phén tich bing phuong phép TLC trong 50% etyl
axetat/ete dAu moé cho thdy phan tmg da két thic. Hon hop phan tmg dugc rét vao nude
da, dimg bang dung dich amoni clorua bdo hoa va chiét xuét hai 14n bing diclometan.
L6p hitu co thu gom duge duge rira bing nudc, nudc mubi va 1am kho bang natri sulfat.
Dung mo6i dugc lam bay hoi d8 thu dugc hop chat tho. Hop chét thd dugc rira bang ete
diu mé dé thu duoc hop chit tinh khiét mong mudn dudi dang chit rén mau tréng nhat
(355g, hiéu sut bang 98%).
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Buéc E: Didu ché 6-clo-4-(2,7-dimetyl-1-naphtalenyl)-5-metoxy-2-metyl-
3(2H)-pyridazinon (hop chét 36)

Trong binh diy tron, ZnCl, (65g, 0,47mol va 2,2,6,6-tetrametylpiperidinyl
MgCLLiCl 1M trong tetrahydrofuran (952mL, 0,952mol) dugc bd sung vao va hén hop
phan Ung duoc khudy & nhiét @ phong trong 2 gid. Hop chit 4-(2,7-dimetyl-1-
naphtalenyl)-5-metoxy-2-metyl-3(2H)-pyridazinon (tirc 1a hop chét thu dugc & Buée D,
140g, 0,476mol) va 1,3-diclo—5,5-dimety1hydantoiﬁ (112g, 0,571mol) dugc bd sung timg
phan vao va hdn hgp phén tmg dugc khudy & nhiét d6 phong trong 16 gid. Két qua phan
tich TLC trong 30% etyl axetat/ete diu mé cho thiy phan tmg da két thac. Hon hop phan
tmg dugc rét vao nude d4, dimg bang dung dich natri bisulfua bdo hoa va chiét xuét hai
14n bang diclometan. Lép hitu co thu gom duge duge rira bang nudc, nudc mubi va lam
kho bing natri sulfat. Dung méi dugc lam bay hoi @& thu duge hop chét thd. Hop chat tho
duge rira bang dietyl ete/ete ddu mo dé thu duoc hop chit mong mubn duéi dang chét rin

mau tring nhat (82g, hiéu suét bang 52%).

Budéc F: 6-clo-4-(2,7-dimetyl-1-naphtalenyl)-5-hydroxy-2-metyl-3(2H)-
pyridazinon (hop chét 20)

6-clo-4-(2,7-dimetyl-1-naphtalenyl)-5-metoxy-2-metyl-3(2H)-pyridazinon (tac la
hop chét thu duge & Buée E, 208g, 0,634mol) trong morpholin (650mL) dugc khudy &
nhiét d6 120°C trong 2 gior. Két qua phan tich TLC trong 50% etyl axetat/ete diu mé cho
thiy phan tng da két thiic. Hon hop phin Gmg dugc lam bay hoi, axit héa bang axit
hydrocloric dic va khudy trong 1 gi& & nhiét d§ phong trong thoi gian nay chét ran duoc
két tha. Chit rin nay dugce loc, ria bang lugng du nude va 1am kho trong diéu kién chan
khong dé thu dugc hop chit mong mudn duéi dang chét rin mau tring nhat (195g, hiéu
sut bang 98%).

Vi du diéu ché 5
Diéu ché 5-clo-6-metoxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-pyridazinon
Buéc A: Diéu ché 6-amino-5-clo-4-metoxy-2-metyl-3(2H)-pyridazinon

Dung dich chira natri metoxit trong metanol (4,8mL dung dich 4,4M , 21,0mmol)
duwgc bd sung vao hdn dich chira 6-amino-4,5-diclo-2-metyl-3(2H)-pyridazinon (3,70g,
19,1mmol) va dioxan (95mL, khan) két hop 1am lanh bang bé nuéce da. Hon dich thu
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duoc duge khudy & nhiét 46 méi truong trong 3 gid, rét vao dung dich nuéc amoni clorua
bdo hoa (150mL) va hdn hop thu duge duge chiét xut biang metylen clorua (150mL).
Lép nuée dugce chiét xuét hai 14n bang metylen clorua. Céac chiét xuét hitu co thu gom
duoc duge 1am kho bing magie sulfat khan, loc va cd d8 thu duoc hop chit mong mudn

duéi dang chét ban rin mau vang (3,45g).
"H NMR (500 MHz) 4,34 (br s, 2H), 4,29 (s, 3H), 3,60 (s, 3H).
Buéc B: Diéu ché 5,6-diclo-4-metoxy-2-metyl-3(2H)-pyridazinon

B6 sung tert-butyl nitrua (0,48mL, 90% khéi luong, 3,6 mmol)vao dung dich chira
6-amino-5-clo-4-metoxy-2-metyl-3(2H)-pyridazinon (tirc 1a hop chét thu duoc & Budc A,
529 mg, 2,8mmol), ddng(II) clorua (618mg, 4,6mmol) va axetonitril (8mL, khan) két hop
lam lanh béng bé nude da. Hon hop thu dugc duge khuéy & nhi€t 4o moi trudng trong 1
gi®, sau d6 phén tach gitta etyl axetat va dung dich nuéc amoni clorua béo hoa. Lép hitu
co duge rira bang dung dich nuéc amoni clorua bdo hoa, 1am kho bing magie sulfat khan,

loc va b dé thu dugc hop chit mong mubn dudi dang chit ban rin mau vang (0,51g).
"H NMR (500 MHz) § 4,33 (s, 3H), 3,74 (s, 3H).

Buéc C: Diéu ché 5,6-diclo-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-pyridazinon
(hop chét 5)

Hop chét 5,6-diclo-4-metoxy-2-metyl-3(2H)-pyridazinon (tic 1a hop chat thu
dugc & Bude B, 0,41g, 1,9mmol) dugce bd sung vao 2-metyl-1-naphtalenyl-magie bromua
~(9,0mL dung dich 0,25M trong tetrahydrofuran, 2,3mmol) & nhiét 46 -20°C. Hdn hop thu
dugc duge khudy & nhiét d6 moi trudng trong 30 phit, trong thoi gian ndy phan Ung
dugc 1am lanh dén nhiét d6 5°C va dung bing dung dich nuéc amoni clorua bdo hoa
| (3mL). Hon hop thu dugc duge phén tach giita etyl axetat va dung dich nuéc amoni
clorua bio hoa, 16p hitu co thu duge dugce rira béng‘dung dich nu6c amoni clorua bao
hoa, 1am kho6 bing magie sulfat khan, loc va cd @2 thu duogc hop chét thé mong mubn
(0,69g) dugc st dung trong budc tiép theo ma khong can tinh ché thém. MAu phan tich
dugc didu ché bing phuong phdp MPLC tinh ché trén cot silica, rira giai bang gradient
nim trong khodng tir 0% dén 100% etyl axetat.trong hexan.

'"H NMR (500 MHz) & 7,87-7,85 (m, 2H), 7,47-7,40 (m, 3H), 7,30-7,27 (m, 1H),
3,86 (s, 3H), 2,29 (s, 3H).
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v6i dietyl ete. Chat rén thu dugc duoc loc, rira bing dietyl ete, va 1am kho trénfrit dé thu
dugec mudi morpholin cia 6-clo-5-hydroxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-
pyridazinon. Dich loc chta 5-clo-6-metoxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-
pyridazinon chua phan t(mg va 5,6-diclo-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-
pyridazinon. Mudi 6-clo-5-hydroxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-
pyridazinon morpholin dang rin dugc hoa tan mot phin trong lugng t6i thiéu cua
tetrahydrofuran va hdn hop thu duge dugc bd sung tir tr vio dung dich nuéc axit
hydrocloric IN (10mL) két hop khudy. Chét rin thu dugc duoc phan 1ap bang cach loc,
rira bang dung dich nuéc axit hydrocloric 1N, lam kho trén frit @ thu duoc hop chit

mong mudn duéi dang chit rin mau tring nhat (200mg).

'H NMR (500 MHz) & 7,92-7,86 (m, 2H), 7,48-7,40 (n, 6H), 3,83 (s, 3H), 2,33 (s,
3H).

Hop chét c6 cong thie I thuong dugc sit dung lam hoat chét diét co trong ché
phim, tic 13 ché phdm diéu ché, véi it nhit mot thanh phén bd sung dugc chon tir nhém
bao gdm chit hoat dong bé mit, chét pha loing dang ran va chét pha loing dang 1ong.
Theo mot s& phuong 4n, thanh phin bd sung cé thé dong vai trd 1am chéat mang. Ché

‘ph&m didu ché hodc thanh phin dugc chon phit hop véi céc dic tinh vat Iy clia hoat chat,

phuong thire str dung va yéu té méi trudng nhu loai d4t, d6 4m va nhiét do.

Céc ché phim didu ché hiru ich bao gdm ca ché phim dang 16ng va ché pham
dang rin. Ché phdm dang 16ng bao gdm dung dich (ké ca ché phdm dam dic c6 thé nhil
héa), hdn dich, nhil tuong (ké ca vi nhii twong, nhil tuong dau trong nude, ché phdm dam
d3c c6 thé chay va/hoic hon dich nhil tuong) va ché phim twong tu, thy ¥ c6 thé duoc
lam ddc thanh gel. Cac loai ché phim dang 1éng chira nuéc thdng thudng 1a ché phdm
dam dac co thé hoa tan, hdn dich dic, hdn dich dang nang, nhii trong dic, vi nhil turong,
nhii trong dau trong nudc, ché phim dam dic c6 thé chay va hdn dich nhil tuong. Cac
loai ché pham dang 16ng khong chira nude thong thuong la ché phdm dam dic c6 thé nhil
héa, ché phém dam dic c6 thé vi nhil héa, ché phém dam dic c6 thé phén tan va hé phan

tan dau.

Céc loai ché phém dang ran thong thuong 1a bot ric, bot, hat, hat cai, vién tron,
keo ngdm, vién nén, ché phim tao mang kin (k& ca ché phdm phu hat) va ché phim tuong
tu, ¢ thé phén tan dugc trong nudc (“thém u6t dugce”) hodc hoa tan dugc trong nude.
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Buéc D. Diéu ché 6-clo-5-metoxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-
pyridazinon (hop chét 33)

Kali metoxit ran (0,29g, 3,4mmol) duoc bd sung vao dung dich chira 5,6-diclo-2-
metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-pyridazinon (tirc 1a hop chét thu dugce & Budce C,
0,69g hop chét thd, khoang 1,7mmol) va toluen (17mL) & nhiét ¢ méi trudng. Hon hop
thu dugc duge khudy & nhiét @6 moi truong trong 3 ngdy, lam ngudi trong bé nude da va
dimg bang dung dich nudc amoni clorua bdo hoa (10mL). Hén hop thu dugc duge phan
tach gifta etyl axetat va dung dich nu6c amoni clorua bao hda. Lép hitu co duge 1am kho
bing magie sulfat khan, loc va cd dé thu dugc hop chét thd mong mubn (0,60g), duogc sir
dung trong budc tiép theo ma khéng cin tinh ché thém. Két qua phan tich 'H NMR cta
hop chét tho cho thdy hdn hop ctia hop chit mong mubn, 6-clo-5-metoxy-2-metyl-4-(2-
metyl-1-naphtalenyl)-3(2H)-pyridazinon, chédt ddng phan, 5-clo-6-metoxy-2-metyl-4-(2-
metyl-1-naphtalenyl)-3(2H)-pyridazinon, va 5,6-diclo-2-metyl-4-(2-metyl-1-
naphtalenyl)-3(2H)-pyridazinon chua phan Umg twong tmg & ty 1€ bing 3,0:1,0:2,8. Miu
phan tich dugc didu ché bing phuong phap MPLC tinh ché trén silica, rira giai bing
gradient nim trong khoang tir 0% dén 100% etyl axetat trong hexan.

6-clo-5-metoxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-pyridazinon:

"H NMR (500 MHz) & 7,84 (distorted d, 2H), 7,47-7,38 (m, 4H), 3,80 (s, 3H), 3,26
(s, 3H), 2,33 (s, 3H).

5-clo-6-metoxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-pyridazinon:

"H NMR (500 MHz) § 7,86-7,83 (m, 2H), 7,45-7,37 (m, 3H), 7,33-7,30 (m, 1H),
4,01 (s, 3H), 3,77 (s, 3H), 2,29 (s, 3H).

Vi du diéu ché 6

Buéc A. Didu ché 6-clo-5-hydroxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-
pyridazinon

Dung dich chira morpholin (2mL) vA hop chét thé thu dugc tir Vi du diéu ché 5,
Bu6e D (0,60g), chita hdn hop cla 6-clo-5-metoxy-2-metyl-4-(2-metyl-1-naphtalenyl)-
3(2H)-pyridazinon, 5-clo-6-metoxy-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-
pyridazinon va 5,6-diclo-2-metyl-4-(2-metyl-1-naphtalenyl)-3(2H)-pyridazinon, dugc gia

nhiét & nhiét @ 110°C trong 2 gi&. Hon hop thu dugc duoc cb va phin cén duoc nghién
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Mang va 16p pht dugce tao ra tir cic dung dich tao mang hogc hdn dich c6 thé chay 13 dic
biét hiru ich dé xir 1y hat. Hoat chét c6 thé duge tao (vi) nang va con duge tao thanh hdn
dich hodc ché phém dang rin; theo cach khac, toan b ché phém didu ché chira hoat chit
c6 thé dugce tao nang (hoic “dugc bao bén ngoai”). Viéc tao nang co thé kiém soat hoic
1am chim sy giai phéng cua hoat chit. Hat c6 thé nhii héa két hop cac uu diém cta ca ché
phim didu ché dic c6 thé nhil héa va ché phdm didu ché hat khd. Céc ché phdm c6 d6 6n

dinh cao chi yéu duogc sir dung 1am ché phim trung gian dé didu ché tiép.

Céc ché phdm didu ché c6 thé phun thuong dugc lam ting thé tich trong moi
trurong thich hop truée khi phun. Cac ché phdm didu ché dang 16ng va dang rin nay duoc
didu ché dé dugc pha loing mot cach dé dang trong moi truong phun, thudng 1a nuée,
nhung d6i khi 14 mot méi trudng thich hop khic nhu hydrocacbon thom hodc parafin
hodc du thuc vat Thé tich phun c6 thé nam trong khoang tir mot dén vai nghin lit trén
mbi hecta, nhung thong thudong nim trong khoang tir mudi dén vai trdm lit trén mobi
hecta. Cac ché phim diéu ché cé thé phun c6 thé dugc tron trong thung v6i nude hodc
mot moi truong thich hop khéac @8 xir 1y 14 bang cach phun trén khong trung hodc trén
mit dat, hoic dé dung cho moi truong phat trién cua thuc vat. Cac ché phém diéu ché
dang l6ng va dang khan c6 thé dugc dinh lidu truc tiép trong hé théng tudi nhé giot hodc
duoc dinh lidu theo lubng trong khi trdng.

Céc ché phim diéu ché thuong sé chira cac lugng hitu hiéu cia hoat chat, cht pha

loding va chét hoat dong bé mit trong cac khoang lidu luong gin ding sau 1én dén t6i da

100% khdi luong.

TY 1€ (%) khoi lugng.
Hoat chit Chat pha lodng Chat hoat dong bé mit
Hat, vién nén va ‘P(_)t co thé phan’tan trong nuéc va 0.001-90 0-99,999 0-15
hoa tan trong nudc.

Heé phén tan dau, hén dich, nhii trong, dung dich N .
(ké ca ché pham dam dic c6 thé nhii hoa) 1-50 40-99 0-50
Bot rac 1-25 70-99 0-5
Hat va hat cai 0,001-99 5-99,999 0-15
Ché phim c6 d6 6n dinh cao 90-99 0-10 0-2

Céc chét pha lodng dang rin bao gém, vi du, dét sét nhu bentonit, montmorilonit,
attapulgit va cao lanh, thach cao, xenluloza, titan dioxit, kém oxit, tinh bdt, dextrin,
duong (vi dy, lactoza, sucroza), silic dioxit, talc, mica, d4t diatomit, ure, canxi cacbonat,

natri cacbonat va natri bicacbonat, va natri sulfat. Cac chét pha lo3ing dang ran cu thé
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dugc md ta trong tai liéu Watkins et al., Handbook of Insecticide Dust Diluents and
Carriers, 2nd Ed., Dorland Books, Caldwell, New Jersey.

Céc chét pha losing dang 16ng bao gbm, vi dy, nuée, N,N-dimetylalkanamit (vi dy,
N,N-dimetylformamit), limonen, dimetyl sulfoxit, N-alkylpyrolidon (vi du,
N-metylpyrolidinon), alkyl phosphat (vi du, trietyl phosphat), etylen glycol, trietylen
glycol, propylen glycol, dipropylen glycol, polypropylen glycol, propylen cacbonat,
butylen cacbonat, parafin (vi du, diu khoang tring, parafin thuong, isoparafin),
alkylbenzen, alkylnaphtalen, glyxerin, glyxerol triaxetat, sorbitol, hydrocacbon thom,
chét béo d3 dugc loai nhém thom, alkylbenzen, alkylnaphtalen, keton nhu xyclohexanon,
2-heptanon, isophoron va 4-hydroxy-4-metyl-2-pentanon, axetat nhu isoamyl axetat,
hexyl axetat, heptyl axetat, octyl axetat, nonyl axetat, tridexyl axetat va isobornyl axetat,
este khac nhu lactat este duge alkyl héa, este hai 14n, alkyl benzoat va aryl benzoat va y-
butyrolacton, va rugu, co thé c6 mach théng, nhéanh, no hodc khong no, nhu metanol,
etanol, n-propanol, rugu isopropylic, n-butanol, rugu isobutylic, n-hexanol, 2-
etythexanol, n-octanol, decanol, rugu isodexylic, isooctadecanol, rugu xetylic, rugu
laurylic, rugu tridexylic, rugu oleylic, xyclohexanol, ruou tetrahydrofurfurylic, rugu
diaxeton, cresol va rugu benzylic. Cac chat pha loing dang 1éng ciing bao gbm glyxerol
este cla c4c axit béo no va khéng no (thuong la Ce-Cy,), nhu dau tir hat va qua cua thuc
vat (vi du, dAu oliu, dAu thdu diu, ddu hat lanh, diu ving, dau ngd (bip), du lac, dau
hudng duong, dAu hat nho, dau rum, dau hat bong, dau dau tuong, dau hat cai, dau dira va
dau hat o), chit béo cb nguén géc dong vat (vi du, m& bo, m& thit lon, m& lon, dau gan
c4 tuyét, dau c4), va hdn hop clia chiing. Cac chét pha lodng dang 10ng ciing bao gdm cac
axit béo duge alkyl héa (vi dy, axit béo duge metyl hoa, axit béo dugc etyl héa, axit béo
dugc butyl hoa) trong d6 cac axit béb nay c6 thé thu dugc bang cach thiiy phan glyxerol
este tlr cac nguén thuc vat va dong vat, va co thé dugc tinh ché béng cach chung cAt. Cac
chét pha loang dang 16ng cu thé duoc mo ta trong tai liéu: Marsden, Solvents Guide, 2nd
Ed., Interscience, New York, 1950.

Céc ché pham dang rdn va dang 16ng theo sang ché thudng chira mot hoic nhiéu
chét hoat dong bé mat. Khi duge bd sung vao chét long, chét hoat dong bé mit (con dugce
goi 13 “chat c6 hoat tinh b& mit”) nhin chung bién d6i, hdu hét thuong 1am gidm, stc

cing bé mit cua chat 1ong. Phu thudc vao ban chat ctia cdc nhém than nudce va than dau
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trong phén tr chét hoat dong bé mat, chit hoat dong bé mit c6 thé hitu ich 1am chét thdm
udt, chét phén tan, chét nhii héa hoic chét chéng tao bot.

Céc chit hoat dong bé mat c6 thé dugc phan loai thanh chat hoat dong bé mat
dang khong ion, chét hoat dong bé mit dang anion hodc chét hoat dong bé mat dang
cation. Cac chit hoat dong bé mit dang khong ion hiru ich d6i v6i ché phim theo sing
ché bao gbm, nhung khong chi gi¢i han &: rugu alkoxylat nhu rugu alkoxylat trén co s&
cac rugu tu nhién va téng hop (c6 thé c6 mach nhanh hodc mach thing) va didu ché tir
c4c ruou va etylen oxit, propylen oxit, butylen oxit hodc hdn hgp cta ching; amin
etoxylat, alkanolamit va alkanolamit dugc etoxyl hoa; triglyxerit dugc alkoxyl hoa nhu
ddu ddu twong duge etoxyl hoa, dAu thiu diu dugc etoxyl héa va dau hat cai dau dugc
etoxyl héa; alkylphenol alkoxylat nhu octylphenol etoxylat, nonylphenol etoxylat,
dinonyl phenol etoxylat va dodexyl phenol etoxylat (dugc diéu ché tir cac phenol v
etylen oxit, propylen oxit, butylen oxit hodc hén hop ctia chung); polyme khéi duge didu

~ché tir etylen oxit hoic propylen oxit va polyme khéi nguge trong d6 céc khéi tan cing
duoc didu ché tir propylen oxit; axit béo dugc etoxyl hoa; este béo va dau dugc etoxyl
hoa; este metyl dugc etoxyl héa; tristyrylphenol dugce etoxyl héa (bao gdm céc chat duge
didu ché tir etylen oxit, propylen oxit, butylen oxit hogc hdn hop ctia chiing); este cla axit
béo, glyxerol este, dan xuét trén co s& lanolin, polyetoxylat este nhu sorbitan este ctia axit
béo duoc polyetoxyl héa, sorbitol este cua axit béo duoc polyetoxyl hoa va glyxerol este
clia axit béo dugc polyetoxyl hoa; dan xudt sorbitan khac nhu sorbitan este; chét hoat
dong bé miat polyme nhu copolyme ngiu nhién, copolyme khéi, nhya alkyd peg
(polyetylen glycol), polyme lién hop hodc polyme ring luge va polyme dang sao;
polyetylen glycol (cac peg); polyetylen glycol este cla axit béo; chét hoat dong bé mat
trén co s& silicon; va din xuét ciia dudng nhu sucroza este, alkyl polyglycosit va alkyl

polysacarit.

Céc chit hoat dong bé mit dang anion hitu ich bao gbm, nhung khong chi gi6i han
&: axit alkylaryl sulfonic va mudi cia nd; rugu duge carboxyl hoa hoic alkylphenol
etoxylat; dan xuit diphenyl sulfonat; lignin va din xuét lignin nhu lignosulfonat; axit
maleic hodc axit sucxinic hodc anhydrit cia ching; olefin sulfonat; phosphat este nhu
phosphat este ctia rugu alkoxylat, phosphat este ctia alkylphenol alkoxylat va phosphat

este cla styryl phenol etoxylat; chit hoat dong bé mit trén co s& protein; dan Xuét
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sarcosin; styryl phenol ete sulfat; sulfat va sulfonat cua dAu va axit béo; sulfat va sulfonat
ciia arylphenol dugc etoxyl hoa; sulfat cia rugu; sulfat cia rugu duoc etoxyl hda;
sﬁlfonat ctia amin va amit nhu N,N-alkyltaurat; sulfonat ctia benzen, cumen, toluen,
xylen, va dodexyl va tridexylbenzen; sulfonat ctia naphtalen ngung tu; sulfonat cia
naphtalen va alkyl naphtalen; sulfonat cta diu mo dugc phin doan; sulfosucxinamat; va

sulfosucxinat va din xuit cia chung nhu mudi dialkyl sulfosucxinat.

Céc chat hoat dong bé mit dang cation hiru ich bao gdm, nhung khong chi gi6i
han &: amit va amit dugc etoxyl héa; amin nhu N-alkyl propandiamin, tripropylentriamin
va dipropylentetramin, va amin dugc etoxyl hoa, diamin dugc etoxyl héa va amin dugc
propoxyl hoa (duoc diéu ché tir amin va etylen oxit, propylen oxit, butylen oxit hodc hdn
hop cua ching); mubdi clia amin nhu amin axetat va mudi cia diamin; mudi amoni bac
bbn nhu mubi bic bdn, mudi bac bén duge etoxyl hoa va mudi bac bdn hai 14n; va amin

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

Hdn hop cuia chit hoat dong bé mit dang khong ion va chit hoat dong bé mit dang
anion hodc hdn hop ctia chét hoat dong bé mit dang khong ion va chét hoat dong bé mit
dang cation ciing hitu ich d6i v6i ché phim theo sang ché. Chét hoat dong bé mit dang
khong ion, chét hoat dong bé mit dang anion va chit hoat dong bé mat dang cation va
viéc st dung duogc khuyén céo cia chiing duge boc 1§ trong nhidu tai liéu di cong b bao
gdm McCutcheon’s Emulsifiers and Detergents, annual American and International
Editions published by McCutcheon’s Division, The Manufacturing Confectioner
Publishing Co.; Sisely and Wood, Encyclopedia of Surface Active Agents, Chemical Publ.
Co., Inc., New Yérk, 1964; and A. S. Davidson and B. Milwidsky, Synthetic Detergents,
Seventh Edition, John Wiley and Sons, New York, 1987.

Ché pham theo séng ché ciing c6 thé chira cac chét phu trg va chit phu gia d3 biét
trong linh vuc nay duéi dang chit trg didu ché (mot sb chat nay cling 6 thé duoc xem 13
c6 chiric nang tuong tu chét pha loing dang rén, chat pha lodng dang long hodc chét hoat
dong bé mit. Cac chét phu tro va chét phu gia nay cé thé kiém soat: 46 pH (dung dich
dém), su tao bot trong qué trinh didu ché (chit chéng tao bot nhu polysiloxan hitu co), su
léng ctia hoat chét (chat gay thim én dinh), d6 nhét (chét lam dc c6 tinh xtc bién), su
sinh trudng cla vi sinh vét trong dd chira (chét khang khuén), su két dong ché phim diéu
ché (chit chéng két dong), mau (thubc nhudém/hé phan tan mau), ria trdi (chét tao mang
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hoic chét két dinh), sy bay hoi (chét 1am chim bay hoi), va dic tinh khac ciia ché phim.
Chét tao mang bao gdm, vi du, polyvinyl axetat, copolyme polyvinyl axetat, copolyme
polyvinylpyrolidon-vinyl axetat, rugu polyvinylic, copolyme ruou polyvinylic va sap.
Céc vi du vé céc chét phu trg va chét phu gia bao gém cac chét duge mé ta trong tai liéu
McCutcheon’s Volume 2: Functional Materials, annual International and North
American editions published by McCutcheon’s Division, The Manufacturing
Confectioner Publishing Co.; va W003/024222.

Hop chét c6 cong thirc I va hoat chit khac bat ky thuong duoe két hop vao trong
ché phdm theo séng ché bing cach hoa tan hoat chét trong dung moi hodc bing cach
nghién trong chét pha lodng dang 16ng hodc dang khan. Céc dung dich, ké ca ché phim
d4m dic c6 thé nhii héa, ¢6 thé dugc didu ché bing cach tron don gidn cac thinh phan véi
nhau. Khi dung méi ciia ché pham dang 16ng dugc st dung duéi dang ché phdm d4m dic
c6 thé nhil hoa 12 khong ddng tan véi nudc, thi chit nhii héa thudng dugc bd sung vao dé
nhil héa dung moi chira hoat chit khi pha loing bang nuéc. Hon dich ddc chtra hoat chit,
c6 dudng kinh hat t6i da 2000pum cé thé dugc nghién u6t bing cach sir dung may nghién
dé thu duoc céac hat c6 dudng kinh trung binh nhé hon 3pm. Hoén dich dic dang nudce ¢
thé duge didu ché thanh hdn dich dic thanh pham (vi dy, xem U.S. 3,060,084) hodc dugc
xir Iy tiép bang cach sdy phun dé tao hat c6 thé phén tan trong nudc. Céac ché phim diéu
ché dang kho thuong can c4c quy trinh nghién kho, tao ra dudng kinh hat trung binh nim
trong khoang tr 2pm dén 10pum. Bot ric va bot ¢o thé dugc didu ché bang cach tron va
thuong 14 nghién (nhu bang may nghién bta hodc may nghién sir dung nang lugng chat
1ong). Hat va hat céi ¢o thé duge didu ché béng cach phun nguyén liéu cé hoat tinh 1én
trén cac hat chit mang d3 dugc tao ra tr trudc hodc bing phuong phép két tu. Xem
Browning, “Agglomeration”, Chemical Engineering, December 4, 1967, pp 147-48,
Perry’s Chemical Engineer’s Handbook, 4th Ed., McGraw-Hill, New York, 1963, p.8-57
and following, va WO 91/13546. Céc hat cai ¢6 thé duge diéu ché nhu duge md ta trong
U.S. 4,172,714. Céc hat c6 thé phan tén trong nudc va hoa tan duoc trong nude co thé
dugc didu ché nhu duge mb ta trong U.S. 4,144,050, U.S. 3,920,442 va DE 3,246,493
Vién nén cé thé duge dicu ché nhu diwge mo ta trong U.S. 5,180,587, U.S. 5,232,701 va
U.S. 5,208,030. Mang méng c6 thé dugc diéu ché nhu duge mé ta trong GB 2,095,558 va
U.S. 3,299,566.
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P& bibt thém thong tin v& ché phidm diéu ché, xem T.S. Woods, “The
Formulator’s Toolbox - Product Forms for Modern Agriculture” in Pesticide Chemistry
and Bioscience, The Food-Environment Challenge, T. Brooks and T. R. Roberts, Eds.,
Proceedings of the 9th International Congress on Pesticide Chemistry, The Royal Society
of Chemistry, Cambridge, 1999, pp. 120-133. See also U.S. 3,235,361, Col. 6, line 16
through Col. 7, line 19 and Examples 10-41; U.S. 3,309,192, Col. 5, line 43 through
Col. 7, line 62 and Examples 8, 12, 15, 39, 41, 52, 53, 58, 132, 138-140, 162-164, 166,
167 and 169-182; U.S. 2,891,855, Col. 3, line 66 through Col. 5, line 17 and Examples 1-
4; Klingman, Weed Control as a Science, John Wiley and Sons, Inc., New York, 1961,
pp 81-96; Hance etal., Weed Control Handbook, 8th Ed., Blackwell Scientific
Publications, Oxford, 1989; va Developments in formulation technology, PIB
Publications, Richmond, UK, 2000.

Trong céc vi du sau, toan b cic ty 1€ phan trim 12 ty 18 phan trim khéi luong va
toan bd cac ché phim didu ché duoc didu ché theo phuong phap thong thuong. Céc hop
chét 12 c4c hop chét trong bang 1. Khong cAn mo ta chi tiét hon, tin tuéng ring ngudi c6
hiéu biét trung binh trong linh vuc nay bang cach sir dung phan md ta néu trén cd thé sir
dung séng ché & pham vi diy du nhéat. Do d6, cac vi du sau cAn dugc hiéu 13 chi nhim
muc dich minh hoa va khéng gi6i han pham vi cia sang ché. Ty 1 phan tram 13 12 ty 1&
phan trim khéi luong, trir khi ¢6 quy dinh khéc.

Vidu A
Ché phim dim dic c6 dd on dinh cao
Hop chat 22 98,5%
Gel khi silic oxit 0,5%
Silic oxit min v6 dinh hinh tong hop 1,0%
ViduB
Bét c6 thé thim w6t
Hop chat 22 65,0%
Dodecylphenol polyetylen glycol ete 2,0%
natri ligninsulfonat 4,0%
natri silicoaluminat 6,0%
Montmorillonit (nung) 23,0%
ViduC
Hat
Hop chat 22 10,0%

Hat attapulgit (ham lugng chat bay hoi thép, -

r 0,
0,71/0,30 mm; U.S.S. rdy s 25-50) 90,0%
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ViduD

Vi dgE

ViduF

ViduG

Vidu H

Vidul

52429

Hat cii dwgc dun
Hop chat 22 25,0%
Natri sulfat khan 10,0%
Canxi ligninsulfonat dang thd 5,0%
Natri alkylnaphtalensulfonat 1,0%
Canxi/magie bentonit 59,0%

Ché phdm dim dic cé thé nhii héa
Hop chit 22 10,0%
Polyoxyetylen sorbitol hexoleat 20,0%
Este metyl cia axit béo Cs-Cyo 70,0%

Vi nhii twong
Hop chat 22 5,0%
Cpolyme polyvinylpyrrolidon-vinyl axetat | 30,0%
Alkylnolyglycosit 30,0%
Gyceryl monooleat 15,0%
Nudce 20,0%
Hén dich dam diic
Hop chat 22 35%
Copolyme khoi butyl polyoxyetylen/polypropylen 4,0%
Copolyme axit stearic/polyetylen glycol 1,0%
Polyme styren acrylic 1,0%
GOm xanthan 0,1%
Propylen glycol 5,0%
Chét khir bot trén co s& silicon 0,1%
Hop chét 1,2-benzisothiazolin-3-on 0,1%
Nude 53,7%
Nhii twong trong nudc
Hop chat 22 10,0%
Copolyme khdi butyl polyoxyetylen/polypropylen | 4,0%
Copolyme axit stearic/polyetylen glycol 1,0%
Polyme styren acrylic 1,0%
G6m xanthan 0,1%
Propylen glycol 5,0%
Chat khtr bot trén co s6 silicon 0,1%
Hop chat 1,2-benzisothiazolin-3-on 0,1%
Hydrocacbon thom trén co s& dau mo 20,0
Nude 58,7%
Hé phan tin diu
Hop chat 22 25%
Polyoxyetylen sorbitol hexaoleat 15%

Pit sét bentonit dugce cai bién hitu co 2,5%

Este metyl cua axit béo 57,5%

62/101

Sang ché ciing @& cap dén cac vi du A dn I néu trén, trong d6 hop chét 22 duoc

thay thé bing hop chat 20, hop chat 21 hodc chét 65.
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Céc két qua thir nghiérh cho thiy ring cac hop chét c6 cong thire I theo sang ché 13
hop chét diét c6 trude nay mam va/hodc sau nay mam va/hodc chat diéu hoa sinh trudéng
thuc vat. Cc hop chéit c6 cong thirc I theo sang ché thuong c6 hoat tinh manh nhét dé
kiém soét c6 dai sau nay mam (ttrc 12 duge boén sau khi ¢6 dai non nh6 ra khoi mét dét) va
kiém soat c6 dai trude khi ndy mam (tic 13 duge bon trude khi co dai non nhé ra khéi
mat d4t). Nhiéu hop chét theo séng ché theo sang ché co hoat tinh kiém soat cé dai truée
va/hoic sau khi ndy mam phd rong & ving cin kiém soat hoan toan toan bd cac thuc vét
khoéng mong muén, nhu ving xung quanh thing bao quin nhién liéu, ving bao quéan
cong nghiép, bii dd xe, nha hat, sn bay, bo song, hé théng thiy loi va tuyén duong thay
khéc, xung quanh bang quang cdo va dudng cao téc va dudng sit. Nhidu hop chét theo
sang ché, do chuyén hoa c6 chon loc trong céy trdng hon ¢o dai, hoic hoat tinh chon loc
¢ vung tc ché sinh ly trong cay tréng va cd dai, hodc vi tri chon lgc trén hodc trong moi
trudong hon hop chira cay trdng va cé dai, hitru ich dé kiém soat chon loc ¢d hoa thao va ¢
14 rong trong hdn hop cay tréng/co dai. Ngudi cb hiéu biét trung binh trong linh vuc ndy
s& hiéu rang t6 hop cta cac yéu t6 chon loc nay dbi v6i hop chit hozc nhém hop chat ¢
thé dé dang dugc xéc dinh béng cach thuc hién cac thir nghiém sinh hoc va/hodc sinh hoa
thong thuong.

Hop chét c6 cong thic I theo sdng ché c6 thé c6 kha nang chdng chiu véi céc cy
trdng néng nghiép quan trong bao gdm, nhung khong chi gidi han &, c6 linh lang, laa
mach, boéng, lta my, céi dau, ci cai duong, ngd (bap), lta mién, ddu tuong, lua, yén
mach, lac, rau xanh, .ca chua, khoai tay, cay trdng 14u nim bao gém ca phé, ca cao, co
déu, cao su, mia, ciy ho cam chanh, nho, cdy dn qua, cy hat tran, chubi, m3 dé, dira,
hublong, che va cay trdng rimg, nhu bach dan va thuc vét 14 kim (vi du thong trAm
huong), va loai moc & bai cd (vi du c6 xanh kentucky, cé St. Augustine, c6 dudi trau
kentucky va cé bermuda). Cac hop cht theo séng ché c6 thé dugc st dung trén céc cly
trdng chuyén geﬂ hodc lai tao dé tich hop tinh khang cac hop chét diét co, biéu hién
protein gdy doc cho dich hai khong xuong séng (nhu protein doc t6 Bacillus
thuringiensis), va/hodc biéu hién céc tinh trang hitu ich khéac. Nguoi cb hiéu biét trung
binh trong linh vuc nay s€ hiéu ring khong phai toan bd cac hop chét c6 hoat tinh trong
duong ddi v6i toan bd cac lodi c6 dai. Theo cach khac, hop chét theo sang ché hitu ich dé

cai bién sinh trudng thuc vat.
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Do céc hop chét theo sang ché 6 hoat tinh diét cé ca trudc va sau khi ndy mam,
dé kiém soéat thuc vat khong mong mudn bing cach tiéu diét hodc 1am t6n thuong thuc
vat hodc lam gidm sinh truéng cla nd, nén cac hop chét ndy c6 thé dugc bén hiru ich
bing nhiéu phuong phép bao gbm budc cho 14 hodc bo phén khac cia thuc vét khong
mong mubn hodc méi trudng sinh séng cua thuc vat khong mong mudn, nhu dt hoic
nude trong d6 thuc vat khong mong mudn dang sinh trudéng hodc xung quanh hat gidng
hodc canh gidm khac cua thuc véit khong mong mudn tiép xtic véi lugng hitu hiéu cia
hop chét theo séng ché, hodc ché phim diét co chira hop chét ndy va it nhat mot chit hoat

dong bé mit, chit pha lodng dang ran hodc chét pha lodng dang léng.

Luong hiru hiéu ctia hop chét c6 cong thirc I theo séng ché duge x4c dinh bang
mdt sb yéu td. Cac yéu tb nay bao gbm: ché phim dugc chon, phuong phép bon, lugng
va loai thuc vt xuét hién, diéu kién sinh truéng, v.v. Nhin chung, lrong hitu hiéu cla
hop chit sang ché nim trong khoang tir 0,001 dén 20kg/ha, tot hon néu nim trong
khoang tir 0,004 dén 1 kg/ha. Nguoi ¢6 hidu biét trung binh trong linh vire nay c6 thé dé
dang x4c dinh dugc lwong hiru hiéu diét ¢6 cAn thiét dé tao ra hiéu qua kiém sodt c6 dai

mong mudn.

Theo mdt phuong 4n, hop chét cé cong thirc I duge bén, thuong duge didu ché
thanh ché pham, vao ving bao gbm thuc vit mong mudn (vi du ciy trong) va thuc vat
khong mong mudn (tirc 12 ¢ dai), ca hai déu c6 thé 1a hat gidng, ciy con vd/hodc cdy
truéng thanh, tiép xtic véi mdi trudng sinh trudng (vi du d4t). Trong ving ndy, ché phim
chira hop chét theo séng ché c6 thé duge bon truc tiép vao thuc vat hodc bg phan cua nd,
dic biét 1a thuc vat khong mong mubn, va/hoic méi trudng sinh trudng tiép xtc véi thuc

vat nay.

Céc loai va giéng cia thuc vit mong mudn trong ving dugc xt ly bang hop chét
theo sang ché c6 thé duge thu nhin bang phuong phép nhan gibng va gieo trong théng
thuong hoic bing cic phuong phéap thiét ké di truyén. Cac thuc vat dugc cai bién di
truyén (thuc vt chuyén gen) 1a thuc vat trong d6 gen khong tuong ddng (gen chuyén) di
duoc tich hop 4n dinh vao bd gen cta thuc vat. Gen chuyén dugc xac dinh b%mg vi tri cu

thé cia né trong bo gen thue vat duge goi 12 gen bién nap hoic gen chuyén 6n dinh.

Maic du cac hop chét theo séng ché thudong duoc st dung dé kiém soat thuc vat

khéng mong mubdn, nhung qué trinh tiép xtac cia thuc vat mong mudn trong ving dugc
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xtr 1y véi cac hop chét theo sang ché ¢4 thé tao ra cac tac dung siéu cdng tinh hodc hiép
dong véi céc tinh trang di truyén trong thyc vt mong mudn, bao gdm céc tinh trang dugc
tich hop thong qua-qué trinh cai bién di truyén. Vi du, kha ning chéng lai dich hai gy
hai cho thuc vat hodc giy bénh cho thuc vét, kha ning chéng chiu véi tinh trang bét loi
c6 tinh chét sinh hoc/phi sinh hoc hodc dd 6n dinh bao quan ¢6 thé cao hon mong doi so
véi céc tinh trang di truyén trong thurc vit mong mubn. '

Cac hop chét theo sang ché cling co thé dugce trén véi mot hodc nhiéu hoat chét
sinh hoc bd sung bao gém hop chét diét co, hop chét an toan diét ¢d, hop chét diét ndm,
hop chét diét con trung, hop chét giun tron, hop chit diét khuin, hop chét diét ve, hop
chét diéu hoa sinh truéng, nhu hop chét e ché con tring thay 16ng va hop chét kich thich
tao ré, hop chét trc ché sinh san, hop chét truyén tin, hop chét xua d6i, hop chét thu hut,
hop chét kich thich 8, hop chét kich thich an, hop chét dinh dung thyc vat, hoat chét
sinh hoc khac hodc vi khudn, virut hodc vi nim ky sinh va gy bénh d thu dugc ché
phém trir dich hai nhidu thanh phan c6 tic dung bao vé cay trdng phb rong. Hdn hop cla
céc hop chét theo séng ché v6i cac hop chat diét ¢é khac c6 hoat tinh kiém soét co dai
phd rong va trc ché ting sinh cta céc loai sinh hoc khang hoat chét bat ky. Do d6, sang
ché ciing dé cap dén ché phadm chira hop chét c¢6 cong thie I (& lwgng hitu hiéu diét co)
va it nhit mot hoat chét sinh hoc bd sung (& lugng hitu hiéu) va c6 thé con chra it nhét
mdt chit hoat dong bé mit, chét pha logng dang rin hodc chét pha lodng dang 16ng. Hoat
chét sinh hoc b sung c6 thé dugc didu ché thanh ché phim chira it nhét mot chét hoat
dong bé mit, chét pha lodng dang rin hodc chét pha lodng dang 16ng. Déi véi cac hon
hop theo sang ché, mot hoic nhiéu hoat chit sinh hoc bd sung ¢6 thé dugc diéu ché cing
véi hop chét c6 cong thic I, dé tao thanh hén hop so b, hodc mdt hodc nhiéu hoat chét
sinh hoc bd sung ¢6 thé dugce diéu ché riéng v6i hop chét c6 cong thie I, va cac ché phdm
nay duoc két hop véi nhau trude khi bén (vi du trong thing phun), hodc dugc phun luan
phién.

Cac hop chit bao vé thuc vAt thong thudng (tire 1a hop chét diét ¢d, hop chit an
toan diét co, hop chét diét con trung, hop chét diét ndm, hop chét diét giun tron, hop chét
diét ve va hoat chét sinh hoc) duge md ta trong céc tai liéu: The Pesticide Manual, 13th
Edition, C. D. S. Tomlin, Ed., British Crop Protection Council, Farnham, Surrey, U.K.,
2003 and The BioPesticide Manual, 2nd Edition, L. G. Copping, Ed., British Crop

Protection Council, F amham, Surr €y, UK, 2001.
2
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Khi mét hodc nhiéu thanh phﬁn pha tron khac nhau ndy dugc su dung, thi cac
thanh phin pha tron ndy thudng dugc st dung & lugng tuong dwong véi lugng thong
thudng khi c4c thanh phin pha trén nay duge sit dung riéng. Cu thé hon, trong cac hdn
hop, c4c hoat chat thudng duge bén & lidu lwong phun nim trong khoang tr mot nira dén
lidu luong phun diy dui dugc ghi trén nhin sén phdm dé st dung riéng cac hoat chét. Cac
luong ndy dugc md ta trong céc tai liéu chuyén nganh, nhu The Pesticide Manual va The
BioPesticide Manual. Ty 1& khéi luong cua thanh phin pha tron khac nhau ndy (tong
cdng) so vai hop chét c6 cong thire I thudng nim trong khoang tir 1:3000 dén 3000:1. Ty
16 khéi lurgng cia thanh phan pha tron khac nhau nay (tdng cong) so véi hop chit c6 cong
thitc I ciing ¢6 thé nim trong khoang tir 1:300 dén 300:1 (vi du ty 18 khéi lugng nim
trong khoang tir 1:30 dén30:1). Ngudi 6 hiéu biét trung binh trong linh vuc ndy c6 thé
dé dang x4c dinh dugc lugng hiru hiu sinh hoc cia céc hoat chét can thiét dé tao ra phé
hoat tinh sinh hoc mong muén thdng qua thir nghiém don gian. Céc thanh phén b sung

nay 1o rang 13 c6 thé 1am ting pho kiém soét cd dai clia riéng hop chat c6 cong thire 1.

Sang ché ciing dé cap dén ché phim diét o chira hop chét theo séng ché (& luong
hitu hiéu diét co), it nhat mot hoat chat bd sung duge chon tir nhém bao gém chét diét co
va chét an toan diét co khac (& lugng hitu hiu), va it nhit mot thinh phan dugc chon tir
nhém bao gdm chit hoat dong bé mit, chét pha lodng dang rdn va chit pha lodng dang

long.

Bang Al thé hién céc hdn hop ciia thanh phin (a) v6i thanh phan (b) thé hién hdn
hop, ché pham va phuong phap theo sang ché. Hop chat 1 (tirc 13 “hop chat” trong cot
thanh phin (a) dugc thé hién trong bang AA. Cot thir hai cia bang Al thé hién thanh
phén (b) cu thé (vi du “2,4-D” trong hang thu nhét). Cot thir ba, cot thr tu va cdt thir ndm
ctia bang A1l thé hién c4c khoang ty 1& khéi lwong dbi véi cac lidu lugng phun & d6 thanh
phin (a) thudng dugc bén cho cly trong sinh trudng trén thuc dia so véi thanh phan (b)
(tirc 12 (2):(b)). Do d6, vi du, hang thir nhit ctia bang A1 thé hién hdn hop cia thanh phan
(2) (tirc 12 hop chét 1 trong bang AA) véi 2,4-D thudng duge phun & ty 16 khdi lugng
nim trong khoang tir 1:192 dén 6:1. Cac hang con lai cta bang Al dugc thiét ké tuong
tu.

Béang Al

[ Thanh |  Thanhphin(b) | Ty ¢ khdilwgng | Ty 1é khéi lwong | Ty 1¢ khdi lugng |
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phén (a) uu tién uu tién hon uu tién nhit
(hop chit)

1 2,4-D 1:192 - 6:1 1:64 -2:1 1:24-1:3
1 Axetochlor 1:768 - 2:1 1:256 - 1:2 1:96-1:11
1 Acifluorfenr 1:96 - 12:1 1:32-4:1 1:12-1:2
1 Aclonifen 1:857-2:1 1:285-1:3 1:107 - 1:12
1 Alachlor 1:768 - 2:1 1:256 - 1:2 1:96-1:11
1 Ametryn 1:384 -3:1 1:128 - 1:1 1:48-1:6
1 Amicarbazon 1:192 - 6:1 1:64 -2:1 1:24-1:3
1 Amidosulfuron 1:6 - 168:1 1:2-56:1 1:1-11:1
1 Aminoxyclopyrachlor 1:48 -24:1 1:16 - 8:1 1:6-2:1
1 Aminopyralid 1:20 - 56:1 1:6-19:1 1:2-4:1
1 Amitrole 1:768 - 2:1 1:256 - 1:2 1:96 - 1:11
1 Anilofos 1:96 - 12:1 1:32-4:1 1:12-1:2
1 Asulam 1:960 - 2:1 1:320-1:3 1:120 - 1:14
1 Atrazin 1:192-6:1 1:64 -2:1 1:24-1:3
1 Azimsulfuron 1:6 - 168:1 1:2-56:1 1:1-11:1
1 Beflubutamid 1:342 - 4:1 1:114-2:1 1:42-1:5
1 S-Beflubutamid 1:171 - 4:0,5 1:57 -2:0,5 1:21-1:25
1 Benfuresate 1:617 - 2:1 1:205-1:2 1:77-1:9
1 Bensulfuron-metyl 1:25-45:1 1:8 - 15:1 1:3-3:1
1 Bentazon 1:192 - 6:1 1:64 - 2:1 1:24-1:3
1 Benzobixyclon 1:85-14:1 1:28 -5:1 1:10-1:2
1 Benzofenap 1:257-5:1 1:85-2:1 1:32-1:4
1 Bixyclopyrone 1:42-27:1 1:14-9:1 1:5-2:1
1 Bifenox 1:257-5:1 1:85-2:1 1:32-1:4
1 Bispyribac-natri 1:10-112:1 1:3-38:1 1:1-7:1
1 Bixlozon 1:384 -3:1 1:128 - 1:1 1:48-1:6
1 Bromacil 1:384 -3:1 1:128 - 1:1 1:48-1:6
1 Brombutide 1:384 -3:1 1:128 - 1:1 1:48-1:6
1 Bromxynil 1:96 - 12:1 1:32 - 4:1 1:12-1:2
1 Butachlor 1:768 - 2:1 1:256-1:2 1:96 - 1:11
1 Butafenacil 1:42 -27:1 1:14-9:1 1:5-2:1
1 Butylate 1:1542-1:2 1:514 - 1:5 1:192-1:22
1 Carfenstrole 1:192 - 6:1 1:64 - 2:1 1:24-1:3
1 Carfentrazon-etyl 1:128 -9:1 1:42 - 3:1 1:16-1:2
1 Chlorimuron-etyl 1:8-135:1 1:2 -45:1 1:1-9:1
1 Clotoluron 1:768 - 2:1 1:256-1:2 1:96-1:11
1 Chlorsulfuron 1:6-168:1 1:2-56:1 1:1-11:1
1 Cincosulfuron 1:17 - 68:1 1:5-23:1 1:2-5:1
1 Cinidon-etyl 1:384 -3:1 1:128 - 1:1 1:48-1:6
1 Cinmetylin 1:34 - 34:1 1:11-12:1 1:4-3:1
1 Clacyfos 1:34-34:1 1:11-12:1 1:4-3:1
1 Clethodim 1:48 - 24:1 1:16 - 8:1 1:6 -2:1
1 Clodinafop-propargyl 1:20 - 56:1 1:6 - 19:1 1:2-4:1
1 Clomazon 1:384 -3:1 1:128 - 1:1 1:48-1:6
1 Clomeprop 1:171-7:1 1:57-3:1 1:21-1:3
1 Clopyralid 1:192 - 6:1 1:64 - 2:1 1:24-1:3
1 Cloransulam-metyl 1:12-96:1 1:4-32:1 1:1-6:1
1 Cumyluron 1:384 - 3:1 1:128 - 1:1 1:48-1:6
1 Cyanazin 1:384 -3:1 1:128 - 1:1 1:48-1:6
1 Xyclopyrimorate 1:17-68:1 1:5-23:1 1:2-5:1
1 Xyclosulfamuron 1:17-68:1 1:5-23:1 1:2-5:1
1 Xycloxydim 1:96 - 12:1 1:32 - 4:1 1:12-1:2
1 Cyhalofop 1:25-45:1 1:8-15:1 1:3-3:1
1 Daimuron 1:192-6:1 1:64-2:1 1:24-1:3
1 Desmedipham 1:322 - 4:1 1:107 - 2:1 1:40-1:5
1 Dicamba 1:192 - 6:1 1:64 - 2:1 1:24-1:3
1 Dichlobenil 1:1371-1:2 1:457-1:4 1:171-1:20
1 Dichlorprop 1:925-2:1 1:308 - 1:3 1:115-1:13
1 Diclofop-metyl 1:384 -3:1 1:128 - 1:1 1:48 - 1:6
1 Diclosulam 1:10-112:1 1:3-38:1 1:1-7:1
1 Difenzoquat 1:288 - 4:1 1:96 - 2:1 1:36-1:4
1 Diflufenican 1:857-2:1 1:285-1:3 1:107 - 1:12
1 Diflufenzopyr 1:12-96:1 1:4-32:1 1:1-6:1
1 Dimethachlor 1:768 - 2:1 1:256-1:2 1:96 - 1:11

67

67/101



52429

1 Dimethametryn 1:192 - 6:1 1:64 - 2:1 1:24-1:3
1 Dimethenamid-P 1:384 - 3:1 1:128 - 1:1 1:48-1:6
1 Dithiopyr 1:192 - 6:1 1:64-2:1 1:24-1:3
1 Diuron 1:384 - 3:1 1:128 - 1:1 1:48-1:6
1 EPTC 1:768 - 2:1 1:256 - 1:2 1:96 - 1:11
1 Esprocarb 1:1371 - 1:2 1:457-1:4 1:171 - 1:20
1 Ethalfluralin 1:384 - 3:1 1:128 - 1:1 1:48 - 1:6
1 Ethametsulfuron-metyl 1:17 - 68:1 1:5-23:1 1:2-5:1
1 Etoxyfen 1:8-135:1 1:2 -45:1 1:1-9:1
1 Etoxysulfuron 1:20 - 56:1 1:6-19:1 1:2-4:1
1 Etobenzanid 1:257 - 5:1 1:85-2:1 1:32-1:4
1 Fenoxaprop-etyl 1:120 - 10:1 1:40 - 4:1 1:15-1:2
1 Fenoxasulfon 1:85-14:1 1:28 -5:1 1:10-1:2
1 Fenquinotrione 1:17 - 68:1 1:5-23:1 1:2-5:1
1 Fentrazamit 1:17 - 68:1 1:5-23:1 1:2-5:1
1 Flazasulfuron 1:17 - 68:1 1:5-23:1 1:2-5:1
1 Florasulam 1:2 - 420:1 1:1-140:1 2:1-27:1
1 Fluazifop-butyl 1:192 - 6:1 1:64 -2:1 1:24-1:3
1 Flucarbazon 1:8-135:1 1:2-45:1 1:1-9:1
1 Flucetosulfuron 1:8-135:1 1:2 -45:1 1:1-9:1
1 Flufenacet 1:257 - 5:1 1:85-2:1 1:32-1:4
1 Flumetsulam 1:24 - 48:1 1:8-16:1 1:3-3:1
1 Flumiclorac-pentyl 1:10-112:1 1:3-38:1 1:1-7:1
1 Flumioxazin 1:25-45:1 1:8 - 15:1 1:3-3:1
1 Fluometuron 1:384 - 3:1 1:128 - 1:1 1:48-1:6
1 Flupyrsulfuron-metyl 1:3 - 336:1 1:1-112:1 2:1-21:1
1 Fluridone 1:384 - 3:1 1:128 - 1:1 1:48 - 1:6
1 Floxypyr 1:96 - 12:1 1:32-4:1 1:12-1:2
1 Flurtamone 1:857 - 2:1 1:285-1:3 1:107 - 1:12
1 Fluthiacet-metyl 1:48 - 42:1 1:16 - 14:1 1:3-3:1
1 Fomesafen 1:96-12:1 1:32-4:1 1:12-1:2
1 Foramsulfuron 1:13 - 84:1 1:4-28:1 1:1-6:1
1 Glufosinat 1:288 - 4:1 1:96 - 2:1 1:36-1:4
1 Glyphosat 1:288 - 4:1 1:96 - 2:1 1:36-1:4
1 Halosulfuron-metyl 1:17 - 68:1 1:5-23:1 1:2-5:1
1 Halauxifen 1:20 - 56:1 1:6-19:1 1:2-4:1
1 Halauxifen metyl 1:20 - 56:1 1:6-19:1 1:2-4:1
1 Haloxyfop-metyl 1:34 - 34:1 1:11-12:1 1:4-3:1
1 Hexazinon 1:192 - 6:1 1:64 - 2:1 1:24-1:3
1 Hydantocidin 1:1100 - 16:1 1:385-8:1 1:144 - 41
1 Imazamox 1:13 - 84:1 1:4-28:1 1:1-6:1
1 Imazapic 1:20 - 56:1 1:6-19:1 1:2-4:1
1 Imazapyr 1:85-14:1 1:28 - 5:1 1:10-1:2
1 Imazaquin 1:34 - 34:1 1:11-12:1 1:4-3:1
1 Imazethabenz-metyl 1:171-7:1 1:57-3:1 1:21-1:3
1 Imazethapyr 1:24 - 48:1 1:8-16:1 1:3-3:1
1 Imazosulfuron 1:27 - 42:1 1:9-14:1 1:3-3:1
1 Indanofan 1:342 - 4:1 1:114 - 2:1 1:42-1:5
1 Indaziflam 1:25-45:1 1:8-15:1 1:3-3:1
1 Totsulfuron-metyl 1:3-336:1 1:1-112:1 2:1-21:1
1 Toxynil 1:192 - 6:1 1:64-2:1 1:24-1:3
1 Ipfencarbazon 1:85-14:1 1:28 -5:1 1:10-1:2
1 Isoproturon 1:384 - 3:1 1:128 - 1:1 1:48-1:6
1 Isoxaben 1:288 - 4:1 1:96 - 2:1 1:36 - 1:4
1 Isoxaflutol 1:60 - 20:1 1:20-7:1 1:7-2:1
1 Lactofen 1:42-27:1 1:14-9:1 1:5-2:1
1 Lenacil 1:384 - 3:1 1:128 - 1:1 1:48 - 1:6
1 Linuron 1:384 - 3:1 1:128 - 1:1 1:48-1:6
1 MCPA 1:192 - 6:1 1:64 -2:1 1:24-1:3
1 MCPB 1:288 - 4:1 1:96 - 2:1 1:36-1:4
1 Mecoprop 1:768 - 2:1 1:256 - 1:2 1:96 - 1:11
1 Mefenacet 1:384 - 3:1 1:128 - 1:1 1:48-1:6
1 Mefluidide 1:192 - 6:1 1:64 - 2:1 1:24-1:3
1 Mesosulfuron-metyl 1:5-224:1 1:1-75:1 1:1-14:1
1 Mesotrion 1:42-27:1 1:14-9:1 1:5-2:1
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1 Metamifop 1:42 -27:1 1:14-9:1 1:5-2:1
1 Metazachlor 1:384 -3:1 1:128 - 1:1 1:48 - 1:6
1 Metazosulfuron 1:25 -45:1 1:8-15:1 1:3-3:1
1 Methabenzthiazuron 1:768 - 2:1 1:256 - 1:2 1:96 - 1:11
1 Metolachlor 1:768 - 2:1 1:256-1:2 1:96 - 1:11
1 Metosulam 1:8 - 135:1 1:2 -45:1 1:1-9:1
1 Metribuzin 1:192 - 6:1 1:64 - 2:1 1:24-1:3
1 Metsulfuron-metyl 1:2 - 560:1 1:1-187:1 3:1-35:1
1 Molinate 1:1028 - 2:1 1:342 - 1:3 1:128 - 1:15
1 Napropamit 1:384 - 3:1 1:128 - 1:1 1:48 - 1:6
1 Napropamit-M 1:192 - 6:1 1:64 - 2:1 1:24-1:3
1 Naptalam 1:192 - 6:1 1:64 - 2:1 1:24-1:3
1 Nicosulfuron 1:12-96:1 1:4-32:1 1:1-6:1
1 Norflurazon 1:1152-1:1 1:384-1:3 1:144 - 1:16
1 Orbencarb 1:1371-1:2 1:457-1:4 1:171-1:20
1 Orthosulfamuron 1:20 - 56:1 1:6-19:1 1:2-4:1
1 Oryzalin 1:514 - 3:1 1:171-1:2 1:64-1:8
1 Oxadiargyl 1:384 - 3:1 1:128 - 1:1 1:48 - 1:6
1 Oxadiazon 1:548 - 3:1 1:182-1:2 1:68-1:8
1 Oxasulfuron 1:27 - 42:1 1:9-14:1 1:3-3:1
1 Oxaziclomefone 1:42-27:1 1:14-9:1 1:5-2:1
1 Oxyfluorfen 1:384 - 3:1 1:128 - 1:1 1:48 - 1:6
1 Paraquat 1:192 - 6:1 1:64 - 2:1 1:24-1:3
1 Pendimethalin 1:384 - 3:1 1:128 - 1:1 1:48-1:6
1 Penoxsulam 1:10-112:1 1:3-38:1 1:1-7:1
1 Penthoxamid 1:384 - 3:1 1:128 - 1:1 1:48-1:6
1 Pentoxazon 1:102-12:1 1:34 - 4:1 1:12-1:2
1 Phenmedipham 1:102 - 12:1 1:34-4:1 1:12-1:2
1 Picloram 1:96 - 12:1 1:32-4:1 1:12-1:2
1 Picolinafen 1:34 - 34:1 1:11-12:1 1:4-3:1
1 Pinoxaden 1:25-45:1 1:8-15:1 1:3-3:1
1 Pretilachlor 1:192 - 6:1 1:64-2:1 1:24-1:3
1 Primisulfuron-metyl 1:8 - 135:1 1:2 -45:1 1:1-9:1
1 Prodiamin 1:384 - 3:1 1:128 - 1:1 1:48 - 1:6
1 Profoxydim 1:42 - 27:1 1:14-9:1 1:5-2:1
1 Prometryn 1:384 - 3:1 1:128 - 1:1 1:48 - 1:6
1 Propachlor 1:1152-1:1 1:384 - 1:3 1:144 - 1:16
1 Propanil 1:384 - 3:1 1:128 - 1:1 1:48-1:6
1 Propaquizafop 1:48 - 24:1 1:16-8:1 1:6 -2:1
1 Propoxycarbazon 1:17 - 68:1 1:5-23:1 1:2-5:1
1 Propyrisulfuron 1:17 - 68:1 1:5-23:1 1:2-5:1
1 Propyzamit 1:384 - 3:1 1:128 - 1:1 1:48 - 1:6
1 Prosulfocarb 1:1200 - 1:2 1:400 - 1:4 1:150 - 1:17
1 Prosulfuron 1:6 - 168:1 1:2-56:1 . 1:1-11:1
1 Pyraclonil 1:42 -27:1 1:14-9:1 1:5-2:1
1 Pyraflufen-etyl 1:5 - 224:1 1:1-75:1 1:1-14:1
1 Pyrasulfotole 1:13 - 84:1 1:4-28:1 1:1-6:1
1 Pyrazolynate 1:857 - 2:1 1:285-1:3 1:107 - 1:12
1 Pyrazosulfuron-etyl 1:10-112:1 1:3-38:1 1:1-7:1
1 Pyrazoxyfen 1:5-224:1 1:1-75:1 1:1-14:1
1 Pyribenzoxim 1:10-112:1 1:3-38:1 1:1-7:1
1 Pyributicarb 1:384 - 3:1 1:128 - 1:1 1:48 - 1:6
1 Pyridate 1:288 - 4:1 1:96 - 2:1 1:36-1:4
1 Pyriftalid 1:10-112:1 1:3-38:1 1:1-7:1
1 Pyriminobac-metyl 1:20 - 56:1 1:6-19:1 1:2-4:1
1 Pyrimisulfan 1:17 - 68:1 1:5-23:1 1:2-5:1
1 Pyrithiobac 1:24 - 48:1 1:8 - 16:1 1:3-3:1
1 Pyroxasulfon 1:85 - 14:1 1:28 - 5:1 1:10-1:2
1 Pyroxsulam 1:5-224:1 1:1-75:1 1:1-14:1
1 Quinclorac 1:192 - 6:1 1:64 - 2:1 1:24-1:3
1 Quizalofop-etyl 1:42 -27:1 1:14-9:1 1:5-2:1
1 Rimsulfuron 1:13 - 84:1 1:4-28:1 1:1-6:1
1 Saflufenacil 1:25-45:1 1:8-15:1 1:3-3:1
1 Setoxydim 1:96 - 12:1 1:32-4:1 1:12-1:2
1 Simazin 1:384 - 3:1 1:128 - 1:1 1:48 - 1:6
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1 Sulcotrione 1:120 - 10:1 1:40-4:1 1:15-1:2
1 Sulfentrazon 1:147 - 8:1 1:49 - 3:1 1:18-1:3
1 Sulfometuron-metyl 1:34 - 34:1 1:11-12:1 1:4-3:1
1 Sulfosulfuron 1:8 - 135:1 1:2-45:1 1:1-9:1
1 Tebuthiuron 1:384 - 3:1 1:128 - 1:1 1:48 - 1:6
1 Tefuryltrione 1:42-27:1 1:14-9:1 1:5-2:1
1 Tembotrione 1:31-37:1 1:10-13:1 1:3-3:1
1 Tepraloxydim 1:25-45:1 1:8-15:1 1:3-3:1
1 Terbacil 1:288 -4:1 1:96-2:1 1:36- 1:4
1 Terbuthylazin 1:857 - 2:1 1:285-1:3 1:107 - 1:12
1 Terbutryn 1:192 - 6:1 1:64 -2:1 1:24-1:3
1 Thenylchlor 1:85-14:1 1:28 -5:1 1:10-1:2
1 Thiazopyr 1:384 -3:1 1:128 - 1:1 1:48-1:6
1 Thiencarbazon 1:3-336:1 1:1-112:1 2:1-21:1
1 Thifensulfuron-metyl 1:5-224:1 1:1-75:1 1:1-14:1
1 Tiafenacil 1:17 - 68:1 1:5-23:1 1:2-5:1
1 Thiobencarb 1:768 - 2:1 1:256-1:2 1:96-1:11
1 Tolpyralat 1:31-37:1 1:10-13:1 1:3-3:1
1 Topramzon 1:6-168:1 1:2 -56:1 1:1-11:1
1 Tralkoxydim 1:68-17:1 1:22-6:1 1:8-2:1
1 Triafamone 1:2 - 420:1 1:1-140:1 2:1-27:1
1 Triallate 1:768 - 2:1 1:256-1:2 1:96 - 1:11
1 Triasulfuron 1:5-224:1 1:1-75:1 1:1-14:1
1 Triaziflam 1:171-7:1 1:57-3:1 1:21-1:3
1 Tribenuron-metyl 1:3 -336:1 1:1-112:1 2:1-21:1
1 Triclopyr 1:192 - 6:1 1:64 -2:1 1:24-1:3
1 Trifloxysulfuron 1:2 -420:1 1:1 - 140:1 2:1-27:1
1 Trifludimoxazin 1:25-45:1 1:8-15:1 1:3-3:1
1 Trifluralin 1:288 - 4:1 1:96-2:1 1:36-1:4
1 Triflusulfuron-metyl 1:17-68:1 1:5-23:1 1:2-5:1
1 Tritosulfuron 1:13 - 84:1 1:4-28:1 1:1-6:1
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Béang A2 dugc thiét ké tuong tw nhu Bang Al chi khac 13 cic ndi dung bén dudi

tidu d& cot “thanh phin (a)” dugc thay bang ndi dung cua cot “thanh phan (a)” twong tmg

duge thé hién dudi day. Hop chdt2 trong c6t Thanh phan (a) dugc xac dinh trong

Bang AA. Do d6, vi du, trong Bang A2, toan by cac ndi dung bén dudi ti€u dé cot “thanh

phén (a)” thé hién “hop chit 2” (tic 12 hgp chét2 dugc x4c dinh trong Bang AA), va

dong thir nhat bén dusi céc tiéu dé cot trong Bang A2 thé hién hén hop cta hop chét 2

v61 2,4-D.

Béng Noi dung cdt thanh phén (a)
A2 Hop chit 4
A3 Hop chét 5
A4 Hop chat 9
A5 Hop chét 12
A6 Hop chét 13
A7 Hop chét 18
A8 Hop chét 20
A9 Hop chét 21
Al0 Hop chét 22
All Hop chdt 23
All Hop chét 29
Al2 Hop chit 31
Al3 Hop chét 32
Al4 Hop chat 33
Al5 Hop chét 35
Al6 Hop chat 36
Al7 Hop chit 40
Al Hop chit 65
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Bang | Noi dung ct thinh phin (a)
Al9 Hop chit 66
A20 Hop chat 77

Theo mdt sd phuong 4n, hdn hop cua hgp chét theo sang ché véi hoat chét sinh
hoc khac (dédc biét 1a hoat chét diét cé) hoidc cac hoat chét khac (tirc 13 céc hoat chét) c6
thé tao ra tac dung cOng tinh 16n hon (tic 1a tAc dung hiép dbng) dbi véi co dai va/hoic
tac dung cOng tinh nhé hon (tic 13 tic dung an toan) trén cay trdong hodc cac thuc vat
mong mudn khac. Viéc giam lugng cua cac hoat chit dugc gii phéng ra moi truong
ddng thoi vin dam bao kiém soat dich hai hiru hiéu luén dugc mong muén. Viéc st dung
c4c hoat chit & luong 16n hon d kiém soét cé dai hit hiéu hon ma khong gay tén thuong
quéa muc cho cay tréng ciing ludn duge mong mudn. Khi tdc dung hiép ddng ciia c4c hoat
chét diét co xuAt hién trén cd dai & liéu luong phun tao ra mic dd kiém soat cd dai dat
yéu cdu vé mit nong hoc, thi hdn hop nhu vay c6 thé ¢6 loi cho viéc gidm chi phi san
xudt cdy trong va giam tdn du trong mdi trudng. Khi tic dung an toan cia cac hoat chét
diét c6 xuét hién trén ciy trong, hén hop nhu vay c6 thé ¢6 loi cho viéc ting cudng bao

vé cdy trong bang cach giam sy canh tranh ctia ¢6 dai.

Sang ché ciing dé cap dén hén hop ciia hop chét theo sang ché véi it nhit mét hoat
chét diét co khac. Sang ché cling dé cap dén hon hop trong d6 hoat chét diét co khéc ¢ vi
tri tdc dung khéc véi hop chét theo sang ché. Theo mot s6 phuong 4n, hon hop cia hop
chit theo séng ché v6i it nhat mot hoat chét diét c6 khac c6 phd kiém soat ﬁIong tu nhung
¢d vi tri tAc dung khéc véi hgp chét theo sang ché s& dac biét thuan loi cho viéc quan ly
tinh khang chit diét c¢6. Do do, ché pham diét c6 theo sang ché c6 thé con chira (¢ lwong
hiru hidu diét ¢d) it nhat mot hoat chét diét c6 bd sung c6 phd kiém soat twong tw nhung

c6 vi tri tac dung khéc véi hop chét theo sang ché.

Hop chét theo sang ché ciing c6 thé duge str dung két hop véi hop chit an toan
diét c6, nhu allidochlor, benoxacor, cloquintocet-mexyl, cumyluron, cyometrinil,
cyprosulfonamit, daimuron, dichlormid, dixyclonon, dietholat, dimepiperat, fenchlorazol-
etyl, fenclorim, flurazol, fluxofenim, furilazol, isoxadifen-etyl, mefenpyr-dietyl,
mephenat, metoxyphenon naphtalic anhydrit (1,8-naphtalic anhydrit), oxabetrinil, N-
(aminocarbonyl)-2-metylbenzensulfonamit, N-(aminocarbonyl)-2-flobenzensulfonamit,
1-brom-4-[(clometyl)sulfonyl|benzen (BCS), 4-(dicloaxetyl)-1-oxa-4-azospiro[4,5]decan
(MON 4660), 2-(diclometyl)-2-metyl-1,3-dioxolan (MG 191), etyl 1,6-dihydro-1-(2-

metoxyphenyl)-6-0xo-2-phenyl-5-pyrimidincarboxylat, 2-hydroxy-N,N-dimetyl-6-
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(triflometyl)pyridin-3-carboxamit, 1-(3,4-dimetylphenyl)-1,6-dihydro-6-oxo-2-phenyl-5-
pyrimidincarboxylat, 2,2-diclo-1-(2,2,5-trimetyl-3-oxazolidinyl)-etanon va 2-metoxy-N-
[[4-[[(metylamino)carbonyl]amino]phenyl]sulfonyl]-benzamit dé ting cudng do an toan
cho mét sb ciy trong. Luong hitu hiéu chéng ddc .ciia hop chit an toan diét ¢ ¢ thé
duge bon ddng thai véi hop chét theo sang ché, hoic duge bén duéi dang ché phdm xir Iy
hat gibng. Do 6, séng ché d& cip dén hdn hop diét ¢ chira hop chét theo sang ché va
lugng hitu hiéu chéng ddc ctia hop chit an toan diét cd. Ché phdm xir 1y hat gidng dic
' biét hitu ich dé kiém soat ¢6 chon loc cé dai, do ché phim nay c6 tac dung chéng ddc cho
cay trong. Do d6, sang ché @& cép dén phuong phap kiém soat c6 chon loc sinh trudng
cua thuc vat khong mong mudn & ciy tréng bao gdm buéc ving sinh trudng cua ciy
trdng véi tiép xtic v6i lugng hiru hiéu diét co cia hop chét theo sang ché, trong d6 hat
gibng dé cay trong sinh trudng duge x ly voi luong hiru hiéu chéng ddc ciia hop chét an
toan diét cd. Lugng hitu hi€u chéng doc ciia cac hop chét an toan diét cb c6 thé dé dang
dugc xac dinh béi ngudi ¢ hidu biét trung binh trong linh vuc ndy thong qua thir nghiém
don gian.

Hop chat theo sing ché ciing c¢6 thé dugc tron véi: (1) polynucleotit bao gb6m
nhung khong chi gi¢i han & ADN, ARN, va/hodc nucleotit dugc cai bién hoa hoc anh
huong dén s lugng cta dich cu thé thong qua qué trinh didu hoa giam biéu hién, can
thiép, Gc ché hodc bat hoat san phém phién ma gen tao ra tac dung diét co; hodc (2)
polynucleotit bao gdm nhung khong chi giéi han & ADN, ARN, va/hodc nucleotit dugc
cai bién héa hoc anh hudng dén s luong cta dich cu thé thong qua qua trinh didu hoa
giam biéu hién, can thiép, rc ché hoac bét hoat san phém phién ma gen tao ra tac dung an

toan.

Hiéu qua kiém soét cac cd dai cu thé cua cac hop chét cu thé theo sang ché duoc
kiém chimg trong c4c thir nghiém tir A dén M duéi ddy, nhung khong chi gi¢i han & cac
c6 dai ndy. Céc hop chét ndy dugc mo ta chi tiét trong Bang chi s 1. Khdi phd dugc ghi
lai v6i d6 chinh xac udc tinh bang +0,5 Da duéi dang khdi lwong phan tir cia ion gbe 6
nhidu dong vi nhat (M+1) duge tao ra béng cach bd sung H' (khbi lwong phén tir bang 1)
vao phéan tr dugc quan sat bing cach str dung phuong phép ion hda héa hoc trong didu

kién ap sut khi quyén (AP+).
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Béng chi sb 1

I
Hopchit | R! [ R? | R® R° | R Pic tinh vat Iy
21 CH, | C1 | OH| F H | MP.=192-195°C
22 CH, | a|oH ]| T H | MP.=232-235°C
20 CH; | C1 | OH| CH; | H Xem néu trén*
65 | CHy | Ci | OH | H Ci o

* Dir liéu dic tinh vat Iy dugce thé hién trong vi du diéu ché 3.

s TH NMR (DMSO-dg) 8 11,22 (br s, 1H), 8,18-8,20 (m, 1H), 7,72 (s, 1H), 7,60-
7,66 (m, 1H), 7,50-7,57 (m, 2H), 3,64 (s, 3H), 2,20 (s, 3H).

Thir nghiém A

Hat giéng cua céc loai thuc vat dugc chon tir co 16ng vire nudce (Echinochloa crus-
galli), c6 d6i mau (Kochia scoparia), cd phén huong (Ambrosia elatior), c6 mach den
(Lolium multiflorum), c6 dudi cdo khdng 16 (Setaria faberii), c6 dudi cao mau xanh
(Setaria viridis) va cdy rau dén (dmaranthus retroflexus) duoc gieo vao hén hop gia thé
chira d4t sét va cat va xi Iy truée nay mam bing dung dich phun truc tiép vao dit chua
cac hop chét thir nghiém duge didu ché thanh hdn hop dung méi khéng doc cho thuc vat

chira chit hoat dong bé mat.

Béng thoi, cac thuc vat duge chon tir cac loai co dai nay va lua my (Triticum
aestivum), ngd (Zea mays), cd den (Alopecurus myosuroides) va co ngdng (Galium
aparine) dugc trdng vao cac chiu chira ciing hdn hop gia thé chira dat sét va cat va xir Iy
sau ndy mam bang cich phun cic hop chit thir nghiém dugc didu ché theo cling cich
thire. Céc thuc vat c6 chiéu cao nam trong khoang tir 2 dén 10cm va & giai doan ¢6 1 d&én
21a duqc sir dung dé xu ly sau nay mam. Céc thuc vat duge xit Iy va thuc vat dbi chiig
khéng duge xir Iy dugc duy tri trong nha kinh trong khodng 10 ngay, sau d6 toan b cac

thuc vat duoc xtt Iy duge so sanh véi céc thue vat dbi chung khong duge xtt ly va danh
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gia muc 4o tén thuong bing mét thuong. Két qua danh gia dap tmg thuc vat duge thé
hién trong Bang A, dua trén thang diém nim trong khoang tr 0 dn 100, trong d6 0 13
khong c6 tac dung va 100 1a kidém soét hoan toan. D4u gach ngang (-) c¢6 nghia 1a khong

c6 két qua thir nghiém.

Bang A Hop chit Bang A Hop chét
125g hoat chét/ha 20 21 22 65 31g hoat chét/ha 20 21 22 65
Sau nay mém Sau nay mém

c6 16ng vuc nudc 100 90 100 100 cé 1dng vuyc nudc 80 80 100 100
Ccoé den 60 70 100 100 cé den 0 50 70 90
Ngd 30 20 10 50 Ngd 30 10 0 30
Cd dudi cao khdng 16 100 - - 100 Ccd dudi céo khdng 18 80 - - 100
Cd dudi cédo mau xanh - 100 100 - Cd dudi cédo mau xanh - 90 100 -
Cc6 ngdng 100 100 100 100 Ccoé ngdng 90 100 100 100
Ccod ddi miu 90 90 100 100 céd dbi mau 70 80 60 80
cay dau rén 100 100 100 100 cay dau rén 90 100 100 100
Ccd phén huong 90 100 100 100 C6 phén huong 90 100 100 100
Co mach den 100 100 100 100 Ccd mach den 90 90 100 100
LGa my 30 80 100 90 Lda my 20 50 100 80
Bang A Hop chét Bang A Hop chét
125g hoat chét/ha 20 21 22 65 31g hoat chit/ha 20 21 22 65
Trudc niy mim Trudc ndy mam

cd 1déng vuc nudc 100 100 100 100 Ccd 1éng vuc nudc 70 90 100 100
Ccd dudi céo khédng 16 100 - - 100 €6 dudi cao khdng 16 80 - - 100
Cd dudi cédo mau xanh - 100 100 - Cd dudi céo mau xanh - 70 90 -
cod dbéi mau 90 100 90 80 cé6 @ddi mau 30 50 10 0O
Cay dau rén 100 100 100 100 Ccay dau rén 100 100 100 100
Cc6 phén huong 90 100 100 100 Cc6 phén huong 20 100 100 100
C6 mach den 100 100 100 100 Ccé mach den 90 80 90 100

Thir nghiém B

Céc loai thue vat trong thr nghiém trén didu kién gieo trong ngap nudc dugc chon
tir lua (Oryza sativa), 6 t0 ty (Cyperus difformis), cé ludi vit (Heteranthera limosa) va
¢ 1dng vue nuée (Echinochloa crus-galli) duge sinh truéng dén giai doan 2 14 dé thir
nghiém. O thoi diém xt ly, cac chiu thir nghiém duogc tudi ngép nude dén d6 sau 3cm so
v6i bé mit 16p dat, xir Iy bing cach phun céc hop chit thir nghiém truc tiép vao ving
ngap nuéce, sau d6 duy tri & d0 sdu ngp nudc nay trong thoi gian thir nghiém. Cac thuc
vat dugc x ly va thuc vat dbi ching dugc duy tri trong nha kinh trong 13 dén 15 ngay,
sau d6 toan bd cac loai dugc so sanh va4i thuc véat dbi chimg va dénh gia béng mét
thuong. Két qua danh gid dap tmg thyc vét duge thé hién trong Bang B, dua trén thang
diém ndm trong khoang tir 0 dén 100, trong d6 0 12 khéng 6 tic dung va 100 1a kiém

soat hoan toan. D4u gach ngang (-) ¢6 nghia 12 khong c6 két qua thir nghiém.

Bang B

250g hoat chit/ha
Ngép nudc

Ccéd 1dng vuc nudc.
Ccd ludi vit

Laa

Cod to ty

Hop chét

20 21 22 65

25 80 40 40
100 90 90 80
15 35 60 20
90 90 85 90
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Thir nghiém C

Hat gidng ctia cac lodi thuc vat dugc chon tir ¢6 den (4lopecurus myosuroides), cd
mach den (Lolium multiflorum), lia my mua dong (Iriticum aestivum), cO ngdng
(Galium aparine), ngd (Zea mays), c6 chi 16n (Digitaria sanguinalis), c6 dudi cao khéng
16 (Setaria faberii), cb mién (Sorghum halepense), rau mudi (Chenopodium album), ciy
bim bim ([pomoea coccinea), co ghu tau (Cyperus esculentus), ciy dau rén (Amaranthus
retroflexus), ¢o phan hwong (Ambrosia elatior), d4u twong (Glycine max), cd 16ng vuc
nuGc (Echinochloa crus-galli), cai diu (Brassica napus), rau dén nu6c (dmaranthus
rudis), ciy rau dén co (Amaranthus palmeri), co dbi mau (Kochia scoparia), yén mach
hoang d3 (4vena fatua), cé Surinam (Brachiaria decumbens), cb gié (Apera spica-venti),
c6 mi (Euphorbia heterophylla) va cbi xay (Abutilon theophrasti) dugc gieo vao hén hop
gi4 thé chira dAt bl sét va xt Iy trude ndy mam bing céc hop chét thir nghiém dugc diéu

ché thanh hdn hop dung méi khong dde cho thuc vét chira chét hoat dong bé mit.

Ddng thoi, cac thuc vat dugc chon tir cac lodi cay trdng va co dai ndy va cdy tinh
thao (Stellaria media), ha thi 6 d6 (Polygonum convolvulus), mu tac hoang da (Sinapis
arvensis), anh tic dé (Papaver rhoeas), cdy hoa tim (Viola arvensis), ca dai (Solanum
ptycanthum), cdy thiy cu (Veronica persica), cd ngua (Conyza canadensis), mo hac
(Geranium dissectum), va co ké dong (Cirsium arvense) dugc trdong vao cac chiu chira
gia thé Sunshine Redi-Earth® (Scotts Company, 14111 Scottslawn Road, Marysville,
Ohio 43041) chira than buin dén tring, vermiculit, chat 1am 4m, chit dinh dudng khéi dau
va xtr Iy sau nady mam bang cach phun céc hop chit thir nghiém dugc diéu ché theo ciing
cach thitc. Céc thue vat c6 chidu cao nam trong khoang tir 2 dén 18 cm (giai doan 1 dén 4
1a) duoc str dung dé xir ly sau nay mam. Céc thuc vat duge xtr 1y va thuc vat dbi ching
duoc duy tri trong nha kinh trong 13 dén 21 ngay, sau d6 toan b cac loai duge so sanh
vé6i thue vat dbi ching va danh gia bing mit thuong. Két qua danh gia dap tng thuc vat
duge thé hién trong Bang C-1 (sau ndy mam) va C-2 (truSc ndy mam), dua trén thang
diém nim trong khoang tir 0 dén 100, trong d6 0 1a khong c6 tic dung va 100 1a kiém
so4t hoan toan. DAu gach ngang (-) ¢ nghia 12 khong c6 két qua thir nghiém.

Céc loai thuc vét trong thu nghiém trén didu kién gieo trong ngdp nudc duge chon
tir lua (dugc cdy ma va gieo hat nuée, Oryza sativa), c6 to ty (Cyperus difformis), c¢6 lui
vit (Heteranthera limosa), c6i dui bAc(Scirpus juncoides) va co 16ng vuc nudc
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(Echinochloa crus-galli) dugc sinh truéng dén giai doan 2 14 dé thir nghiém. O thoi diém
xtr Iy, cac chau thir nghiém duoc tudi ngdp nude dén dd sau 3cm so véi bé mit 16p dat,
xir Iy bing cach phun céc hop chét thir nghiém truc tiép vio viing ngp nude, sau d6 duy
trl & d0 sdu ngip nudc nay trong thoi gian thir nghiém. Céc thuc vat duge xir ly va thue
vét dbi ching duoc duy tri trong nha kinh trong 13 dén 15 ngay, sau d6 toan b cac loai
duoc so sanh véi thue vét dbi chimg va danh gid bing mét thuomg. Két qua danh gia dap
tng thuc vat duoc thé hién trong Bang C dya trén trén thang diém nim trong khoang tir 0
dén 100, trong d6 0 13 khong c6 tac dung va 100 1a kidm soat hoan toan. D4u gach ngang

(-) c6 nghia 1a khoéng cé két qua thir nghiém.

Bang C Hop -chit Bang C Hop chét
125g hoat chét/ha 20 21 22 65 62g hoat chit/ha 20 2 22 65
Sau nay mam Sau nay mém .

Ccd 14ng vuc nudc 85 90 95 100 cd 1éng vuc nudc 75 90 95 100
Co den 45 70 100 95 cd den 40 65 90 90
H3 thu 6 do - 100 100 H3 tha 6 @6 - - 100 100
cé ké& dbdng - - 100 90 cd k& ddng - -100 98
cay tinh thao 98 - 100 98 cay tinh thao 95 - 100 95
Ngé 20 18 25 75 Ngd 5 15 35 65
Cco6 chi 16n 80 70 60 70 Ccé chi 1ém 70 40 15 40
MO hac - - 85 95 Mo hac - - 85 95
Anh tGc doé - 98 100 100 Anh tac &6 - 75 75 98
Cay hoa tim - - 80 85 Cay hoa tim - - 75 85
Ccd dudi céo khdng 16 95 93 98 98 Cé dudi céo khdng 10 85 90 95 98
Ccé ngdng 95 78 98 98 cé ngdng 95 98 95 95
Cd ngua - 90 - - Cd ngua - 90 - -
Cco mién 35 - 60 85 Co6 mién 30 - 50 75
cod ddi mau 98 28 70 75 céd dbi mau 90 28 65 65
Rau mudi 95 - 85 100 : Rau mudi 95 - 100 100
Cc4y bim bim 100 - 100 100 cay bim bim 100 - 100 100
Mi tac hoang da - - 100 100 Ml tac hoang da - - 100 100
Cca dai - - - 100 ca dai - - -100
co ghu tau 98 - 85 95 cod ghu tau 95 - 90 65
Yén mach hoang di 90 100 100 100 Yén mach hoang di 70 99 100 100
cai dau 0 - 100 100 cai dau 0 - 95 100
cay dau rén 98 - - - cay dau rén 95 - - -
cay rau dén co - 95 75 95 cay rau dén co - 30 70 60
Co mu - - 35100 Ccé mu - - 40 80
cé phén huong 98 98 100 98 cd phén huong 95 98 100 98
Cé mach den 95 - 100 095 Cd mach den 95 - 95 95
Pau tuong 20 23 25 85 Pau tuong 10 20 20 80
Cédy thuy cu - - 90 90 Cay thuy cu - - 75 75
Co Surinam - - 95 95 Co6 Surinam - - 95 95
cbi xay 90 - 85 100 cbi xay 85 - 80 100
Rau dén nuéc 95 90 90 95 Rau dén nuéc 95 98 85 95
LGa my 0 80 95 95 LGa my 0 78 90 95
cod gid - - 100 95 co gid - -100 95
Bang C Hop chéit Bang C Hop chét
31g hoat chét/ha 20 21 22 65 16g hoat chét/ha 20 21 22 65
Sau nay mam Sau nay mém

cé 1éng vuc nudc 75 85 90 85 Ccé 16ng vuc nudbc 55 60 85 80
cd den 30 60 85 90 Cco den 20 35 70 55
Ha thu 6 do - - 100 100 Ha tha 6 dd - - 95100
cd ké dbdng - - 80 90 cod ké& ddng -. - 80 80
Ccay tinh thao 95 - 98 95 Ccay tinh thao 95 - 100 98
Ng& 5 0 20 40 Ngd 0 0 0 30
Ccé chi 16m 40 70 25 40 Cod chi 1é6m 40 40 10 30
M6 hac - - 80 90 M6 hac - - 70 85
Anh tuc dé - 70 75 98 Anh tdc 4o - 60 75 80
Cady hoa tim - - 70 80 Cdy hoa tim - - 60 70
Ccod dudi céo khdng 16 85 85 90 95 Ccéd dudi céo khdng 16 70 70 85 95
Ccé ngdng 95 95 85 90 Ccd ngdng 95 90 85 90
cé ngua - 85 - - C6 ngua - 80 - -
Coé mién 10 - 40 40 Cod mién 5 - 20 20
cod @di mau 85 18 35 55 co6 ddi mau 80 13 25 40
Rau mudi %0 - 85 98 Rau mubi 75 - 80 90
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Cay bim bim

Ml tac hoang da
Ca dai

Cco6 gau tau

Yén mach hoang da
cai dau

cay dau rén

Cay rau dén co

CoO mu

Cco phan huong

Cé mach den

badu tuong

Cay thuay cu

Co Surinam

céi xay

Rau dén nudc

LGa my

cod gid

Bang C

125g hoat chét/ha
Trudc nay mim

cod 1déng vuyc nudc
cd den

gd
6 chi 1ém

dudi céo khdng 1
& ngdng

6 mién

co d&i mau

Rau mudi

Cdy bim bim

Ccod gdu tau

Yén mach hoang d3
cai dau
Cay dau
Cay rau
Co mu
Ccd phan huong
Ccd mach den

Pau tuong

Cd Surinam

cbi xay

Rau dén nudc

Lda my

co gid

Béang C

31g hoat chét/ha
Trudc ndy mam
¢6 1dng vuc nudc
Cd den

Ngd
co
co
Ccé

O

rén
dén co

chi 1én

duéi céo khéng 16
ngéng

Cod mién

Cco déi mau

Rau mudi

Cay bim bim

co6 géu tau

Y&n mach hoang di

rén
dén co

huong

den

bau tuong

Cd Surinam

cbi xay

Rau dén nudc

Lia my

cd gid

Bang C

250g hoat chit/ha
Ngdp nudc

cé 14ng wvuc nudc
co6 ludi vit

Lda cdy ma

LGa, gieo hat nubc

100

90
55

95

90
85
10

75
70

20

100
90
35

100

100

100
65

100

1

21

95
85
20
65
100
95
65
90
98
95
95
85
100

90
25
95
100

100
95
98
90
98

[oe]
o U u

00

00 1

-1

100
75

35
100
90

70
25
95
85
10
60
85
60
85
90
85

100
100
100

75
100
100

55
95
100
95
75
65
90
85
90
95
90

Hop chét

22

100
85
30
85

100
95
70
95

100
85
95
95

100

100
35

100
90
30

100
80
95

100

100

65

75
85
15
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100
100
20
90
100
95
95
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100

100
100
100
95
30
100
100
95
90
100

Hop chit

21
75
50

0
25
85
95
10
20
70
40
60
70
85
55

5
00
98

0
00
75
85
90
75

22

65
25
10
25
80
50
30

5
75
35
50
30

0
65

5
60
25

5
90
60
85
85
80

Hop chét

20

20
85

21

65 1
85 1
15

65

00
00
70

65

20
5
0
0

75

85
5

70

80

90

75

35
5

70

35

95

70
0

55

60

75

60

80

52429

Cay bim bim

Mi tac hoang da
ca dai

Cco6 ghu tau

Yén mach hoang di
cai ddu
Cédy dau
Cdy rau
Coé mu
Cc6 phin huong

Céd mach den

Pau tuong

Cay thuy cu

Co Surinam

céi xay

Rau dén nudc

Lda my

coé gid

Bang C

62g hoat chéit/ha
Trudc nay mim

c6 1éng vyc nudc
Cd den

Ngd

rén
dén co

Q

6 chi 1émn

6 dudi cao khdng 16
4 ngdng

6 mién

Cé ddi mau

Rau mubi

Cdy bim bim

coé géu tau

Yén mach hoang di
cai dau
Cay dau
Cay rau
Co mu
Ccd phén huong

C6 mach den

bPau tuong

Co Surinam

cbi xay

Rau dén nudc

Lia my

Ccod gid

Bang C

16g hoat chét/ha
Trudc nay mém

Ccé 1ldng vuc nudc
Ccé den

Ngd
co
co
co

oo

rén
dén co

chi 1én

dudi cao khdng 1
ngéng

€6 mién

co ¢di mau

Rau mudi

Cdy bim bim

cod géu tau

Yén mach hoang A&
cai dau
Cay dau
Cay rau
Cd mu
Ccé phan huong

Co mach den

bau tuong

C6 Surinam

cbi xay

Rau dén nudc

Lia my

cod gid

Bang C

125g hoat chét/ha
Ngé&p nudc

cé 16ng vuc nudc
c6i dui béc

Ccod ludi vit

LGa cdy ma

Oor

X
rén
dén co
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100 - 85 98
- - 75 98
- - - 90
90 - 10 50
35 95 98 98
0 - 85 95
%0 - - -
- 30 50 35
- - 25 70
85 90 90 98
65 - 70 85
0 10 5 65
- - 50 55
- - 80 90
70 - 55 40
75 80 75 80
0 45 85 90
- - 85 90
Hop chét
20 21 22 65
95 85 85 50
85 85 30 55
5 5 5 5
95 30 75 60
100 98 100 95
100 95 70 98
30 50 350 5
- 70 80 85
160 85 90 90
95 80 - 98
95 85 75 75
- 85 45 40
0 28 100 98
00 - - -
- 70 75 100
- 10 19 70
100 98 90 9¢g
100 98 98 95
20 0 0 5
100 95 70
100 75 S0 75
100 95 95 85
60 90 95 80
- 85 85 95
Hop chit
20 21 22 65
70 25 5 10
20 35 5 10
0o 0 5 0
€0 0 5 O
98 10 0 35
98 S0 20 0O
35 5 5 0
- 5 0 20
80 75 70 2
76 5 25 5
40 30 25 1
- 45 0 3
0 0 0
00 - -
- 20 40
- 0 s
65 45 60
98 50 5
o o0 0
- 80 75
85 40 10
65 80 70
0 5 60
- 50 0
Hop chit
20 21 65
0 30 30
- - 90
70 80 100
D G 20
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Cd td ty 70 0 100 Lia, gieo hat nudc 0 - 10
Ccod £ ty 50 0 100
Bang C Hop chét Bang C Hop chat
62g hoat chit/ha 20 21 65 31g hoat chét/ha 20 21 65
Ngép nudbc Ngép nudc
Ccé 1dng vuc nudc 0 0 10 Ccé6 1dng vyc nudc 0o o0 0
céi aui béc - - 75 cé ludi vit 0 0 95
cd ludi vit 30 30 100 Lia cédy ma 0 0 0
LGa ciy ma 0 0 0 Lia, gieo hat nudc 0 - -
LGa, gieo hat nuéc 0 - - Cod td ty 0 0 95
Cod td ty 0 0 100
Thir nghiém D

Hat gibng ciia c4c lodi thuc vat duge chon tir ¢6 den (Alopecurus myosuroides), c6
ngdng (Galium aparine), cd dbi mau (Kochia scoparia), cai dau (Brassica napus), laa
mach mua xuan (Hordeum vulgare), lia my mua xuén (Triticum aestivum), yén mach
hoang di (4vena fatua), Taa mach mia doéng (Hordeum vulgare) va lia my mua dong
(Triticum aestivum) dugc gieo vao hén hop gia thé chira d4t bun sét va xtt Iy trudc nay
mam bing cic hop chit thir nghiém dugce didu ché thanh hdn hop dung moi khong doc

cho thuc vat chita chit hoat dong bé mat.

Dé)ng thoi, cac thuc vat duoc chon tir cic loai cdy tréng va ¢6 dai ndy va c6 xanh
(Poa annua), cb lau sdy (Phalaris minor), cdy tinh thao (Stellaria media), c6 dia.
(Bromus tectorum), anh tic dé (Papaver rhoeas), cay hoa tim (Viola arvensis), c6 dudi
cdo mau xanh (Setaria viridis), cay tdm ma (Lamium amplexicaule), c6 mach den
(Lolium multiflorum), rau mudi (Chenopodium album), cdy dau rén (Amaranthus
retroflexus), cic mau khong huong (Matricaria inodora), c6 ké (Salsola kali), ciy thiy
cu (Veronica persica), ha thi & d6 (Polygonum convolvulus), mu tac hoang da (Sinapis
arvensis), cai cay hoang da (Raphanus raphanistrum), c¢6 gi6 (Apera spica-venti), mé hac
(Geranium dissectum) va c0 ké dong (Cirsium arvense) duge trdng vao cac chiu chira gia
thé Sunshine Redi-Earth® (Scotts Company, 14111 Scottslawn Road, Marysville, Ohio
43041) chira than bin dén tring, vermiculit, chét 1am 4m, chét dinh dudng khoi dau va
x Iy sau nay mam bang cach phun cic hop chit tht nghiém dugc didu ché theo cling
cach thire. Céc thue vat c6 chiéu cao nam trong khoang tir 2 dén 18 cm (giai doan 1 dén 4
14) dugc sir dung dé xu ly sau ndy mam. Céc thuc vat duge xir 1y va thye vat dbi chung
duge duy tri trong didu kién sinh truéng c6 kiém sot trong thoi gian tir 14 dén 21 ngay,
sau d6 toan bo cac loai duge so sanh véi thuc véat dbi chung va dénh gia bing mét
thuong. Két qua danh gia dap Gmg thuc vét duoc thé hién trong Bang D, dya trén thang
diém nam trong khoang tir 0 dén 100, trong d6 0 13 khong c6 tac dung va 100 1a kiém

so4t hoan toan. D4u gach ngang (-) c6 nghia 14 khong ¢ két qua thir nghiém.
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Bang D

125g hoat chét/ha
Sau nay mém
LGa mach mia xuin
Lia mach Mua déng
den
xanh

dua

tha 6 doé
ké déng

Co lau say

ctic mdu khéng huong
Ccay tinh thao

Ccay tém ma
Anh tuc do

Cdy hoa tim
6 dudi cdo mau xanh
Ccd ngdng
MO hac

co @di mau
Rau mudi
Ml tac hoang da
vén mach hoang d3
cai dau

cay dau rén

Cai cay hoang da
co ké

o mach den

Cay thuy cu

LGa my mia xuldn
Lia my mua déng
Coé6 gid
Bang D

31g hoat chét/ha
Sau nay mam
a2 mach mia xudn
a mach Mua déng
den

xanh

dia

thu 6 4o

k& ddng

lau say

c mdu khéng huong
y tinh théo

Cay té&m ma
Anh tac do

C&y hoa tim
4 dudéi cdo mau xanh
4 ngdng
16 hac
6 @bi mau

Rau mubi
Mu tac hoang di
vén mach hoang di
cai dau

Cay dau rén

Céi cay hoang di
co ké

Cd mach den

Cay thuy cu
Lda my mia xuldn
LGa my mua déng
cod gid
Bang D

125g hoat chét/ha
Trudéc ndy mim
Lia mach mida xuidn
Lda mach Mua ddng
Ccd den

Cc6 ngdng

Ccod dbi mau

vén mach hoang di
cai dau
Lda my mia xudn
La my mba déng
Bang D

3ig hoat chit/ha
Trudc ndy mam
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Hop chét
20 65
20 93
15 90
60 95
0 -
25 -
100 -
95 -
35 -
100 100
100 -
95 -
100 -
95 -
98 -
99 98
85 -
80 90
98 -
60 -
90 99
25 100
100 -
25 -
85 -
90 -
85 -
55 93
30 92
75 -
Hop chét
20 22 65
5 67 78
5 47 72
25 75 90
5 - -
5 - -
98 - -
85 - -
5 - -
98 - 100
99 - -
80 - -
8s - -
80 - -
90 - -
90 92 97
75 - -
70 37 50
95 - -
25 - -
65 93 92
15 73 87
98 - -
0 - -
75 - -
75 - -
60 - -
25 90 93
15 85 90
25 - -
Hop chét
20 65
10 73
0 23
58 90
100 100
80 93
83 97
0 100
62 100
17 93
Hop chét
20 65
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Bang D Hop chit
62g hoat chit/ha 20 22 65
Sau nay mim
Lda mach mia xudn 10 85 88
La mach Mua déng 15 73 83
Co den 50 82 93
Cd xanh 5 - -
cd dua 10 - -
H3 thu &6 do 99 - -
Cco k& déng 95 - -
Co lau séay 20 - -
Cc miu khéng huong 100 - 100
Cay tinh thao 100 - -
cay tim ma 85 - -
Anh tic do 100 - -
Cdy hoa tim 95 - -
Cod dudi cdo mau xanh 95 - -
Ccoé ngdng 90 96 97
MO hac 80 - -
cd ¢éi mau 70 58 75
Rau mudi 90 - -
Mi tac hoang da 30 - -
vén mach hoang di 80 98 96
cai dau 20 90 90
cay dau rém 100 - -
Cai cay hoang dia 15 N -
cod xé 80 - -
Cd mach den 80 - -
Cay thuy cu 80 - -
Lda my mia xuldn 35 96 S3
Lia my mia doéng 20 95 90
coé gid 50 - -
Bang D Hop chit
16g hoat chét/ha 20 65
Sau nay mém
Lda mach mia xuln 0 57
LGa mach Mua doéng 0 60
Co den 15 83
Co xanh 0 -
Ccod dta 0 -
H3 thu & do 100 -
Ccod ké dong 75 -
Cd lau say 10 -
Cac mdu khéng huong 95 99
Cay tinh thao 99 -
cay tém ma 35 -
Anh tuc 4o 80 -
Cdy hoa tim 80 -
Cd dudi cédo mau xanh 85 -
Cd ngdng 80 85
Mo hac 65 -
cod dbi mau 70 35
Rau mudi 90 -
Ml tac hoang d&a 0 -
Yén mach hoang di 25 92
cai dau 15 85
Ccay dau rén 98 -
Cai cay hoang da 0 -
co ké 80 -
Cd mach den €5 -
Cay thuy cu 50 -
La my mia xudn 15 90
Lia my mua dong 10 85
Ccoé gid 15 -
Bang D Hop chit
62g hoat chét/ha 20 65
Trudc ndy mam
LGa mach mda xudn 2 5
LGa mach Mua déng 0 7
Cod den 20 63
Cco ngéng 97 98
o6 ddi mau 35 72
Yén mach hoang di 73 83
cai dau 0 85
Lia my mia xudn 28 90
LGa my mua doéng 5 80
Bang D Hop chét
16g hoat chit/ha 20 65

Truéc ndy mém
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Bang D Hop chét Bang D Hop chét
125g hoat chét/ha 20 65 62g hoat chit/ha 20 22 65
Sau nay mim Sau nay mém
Liia mach mia xudn 20 93 Lia mach mia xudn 10 85 38
Lda mach Mbha déng 15 90 Lda mach Mua déng 15 73 83
Cod den 60 95 Cd den 50 82 93
Cd xanh 10 - Coé xanh 5 - -
Co dua 25 - Cé duaa 10 - -
H3 thu 6 do 100 - H3 thu 6 4o 99 - -
cd ké& ddng 95 - Cco ké& ddng 95 - -
Co lau say 35 - Co lau sday 20 - -
Cdc miu khdng huong 100 100 Cc midu khdng huong 100 - 100
Cay tinh thao 100 - Cay tinh théo 100 - -
Cay tém ma 95 - Cay tam ma 85 - -
Anh tuc do 100 - Anh tac doé 100 - -
Cay hoa tim 95 - Cay hoa tim 95 - -
Cd dudi cdo mau xanh 98- - Cod dudi cdo mau xanh 35 - -
Ccé ngdng 99 98 Ccoé ngdng 90 96 97
MO hac 85 - Mo hac 80 - -
co ddi mau 80 90 cé @di mau 70 58 75
Rau mudi 98 - Rau mudi 90 - -
M tac hoang di 60 - M tac hoang da 30 - -
Yén mach hoang 43 90 99 Yén mach hoang di 80 98 96
cai dau 25 100 cai dau 20 90 90
cay dau rén 100 - cay dau rén 100 - -
Cai cay hoang di 25 - C&i cay hoang da 15 - -
co ké 8s - cod ké 80 - -
Cd mach den 50 - CO mach den 30 - -
Cay thuy cu 85 - Cay thuy cu 80 - -
Lia my mia xuidn 55 93 LGa my mia xudn 35 96 93
Lia my mua doéng 30 92 Lia my mua déng 20 95 90
cd giod 75 - co gid 50 - -
Liia mach mia Xuin 0 3 Lda mach mida xudn 0 0
Lda mach Mua ddng 0 3 LGia mach Mua doéng 0 0
Cé den 8 23 Cé den 0 13
Ccé ngdng 85 82 Ccd ngdng 78 13
co ddi mau 25 22 céd dbéi mau 7 12
Yén mach hoang di 33 80 Yén mach hoang di 22 28
cai dau 0 18 cai dau 0o o
Lia my mla xuidn 12 78 La my mda xudn 0 63
Lia my mia déng 0 67 Lda my mua doéng 0 23
Thir nghiém E

Hat giéng ciia cac lodi thuc vat dugce chon tir ngd (Zea mays), dau tuong (Glycine
max), cbi xay (4butilon theophrasti), rau mudi (Chenopodium album), cd mt (Euphorbia
heterophylla), cdy rau dén co (Amaranthus palmeri), rau dén nu6c (Amaranthus rudis),
¢6 Surinam (Brachiaria decumbens), c6 chi 16n (Digitaria sanguinalis), ¢d chi 16n Brazil
(Digitaria horizontalis), k& (Panicum dichotomiflorum), c6 dudi cao khéng 16 (Setaria
faberii), c6 dudi cdo mau xanh (Setaria viridis), man trdu (Eleusine indica), ¢6 mién
(Sorghum halepense), co phin huong (dmbrosia elatior), c6 16ng vire nuéce (Echinochloa
crus-galli), c¢b echin (Cenchrus echinatus), ké hoa vang (Sida rhombifolia), c6 mach den
(Lolium multiflorum), thai 1ai (Commelina virginica), bim bim dat (Convolvulus
arvensis), cdy bim bim (Ipomoea coccinea), cd ngwa (Conyza canadensis), ¢ d6i mau
(Kochia scoparia), cd gu tau (Cyperus esculentus) va xuyén chi (Bidens pilosa), dugc
gieo vao hdn hop gia thé chita dAt bin sét va xi Iy truée ndy mam bang cac hop chét thir
hghiém dugc diéu ché thanh hdn hop dung moi khong doc cho thuc vét chia chét hoat

dong bé mit.
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fo)ng thoi, cac thue vat dugce chon tir cac loai ciy tré)ng va c6 dai nay va rau dén
nude RESI, (rau dén nuéc khang ALS va Triazin, Amaranthus rudis), va rau dén
nudc RES2, (rau dén nudc khang ALS va HPPD, Amaranthus rudis) dugc tréng vao cac
chiu chira gia thé Sunshine Redi-Earth® (Scotts Company, 14111 Scottslawn Road,
Marysville, Ohio 43041) chtra than bin dén tring, vermiculit, chat ldm &m, chét dinh
dudng khéi diu va xtt Iy sau ndy méam bing cich phun cac hgp chét thir nghiém duoc
didu ché theo clng cach thirc. Cac thuc vat ¢ chidu cao nim trong khoang tir 2 dén 18
cm (giai doan 1 dén 4 14) duge st dung d8 xtr Iy sau nay mam. Cac thuc vét duge xit ly
va thuc vat dbi chimg duoc duy tri trong nha kinh trong 14 dén 21 ngay, sau d6 toan bd

1

cac loai duogc so sanh véi thue vat doi chitg va danh giad bang mat thudng. K&t qua danh
gia dap mg thuc vét duge thé hién trong Bang E, dua trén thang di€ém ndm trong khoéng
tir 0 d&n 100, trong d6 0 1a khong c6 tc dung va 100 13 kiém soét hoan toan. Dau gach

ngang (-) c6 nghia 13 khéng co két qua thir nghiém.

Bang E Hop chit Bang E Hop chét
125g hoat chét/ha 20 65 62g hoat chét/hka 20 €5
San ndy mam Sau ndy mim

¥& hoa vang 75 - Ké hoa vang 70 -
C¢é 16ng vuc nudc - 95 cé6 1dng vuc nudc - 93
Cd ba thuy 100 - Co ba thuy 95 -
Ngb 10 35 Ngd 10 23
Cd chi 16m Brazil 85 - Co6 chi 16n Brazil 60 -
Cod chi 16n - 35 Co6 chi 16n - 30
Thai lai 70 - Thai 1lai 50 -
Bim bim dét 90 - Bim bim dit 90 -
¢6 dudi cao khdng 16 - 95 Cé dudi céo khdng 16 - 90
Cd ngua 80 85 Cod ngua 85 35
cd ddi mau 90 - co6 4bi mau 3o -
K& 95 93 Ké 90 93
Cay rau dén co 60 55 Cciy rau dén co 70 68
Cod mu 50 - Co mu 40 -
cé phén huong 95 93 Ccé phan huong 95 95
Co mach den 90 - Co mach den 85 -
Cd echin 85 - Cd echin 70 -
béu tuong 40 93 bau tuong 39 90
C® Surinam - 93 Co Surinam - 85
cé1 xay - 90 céi xay - 85
Rau dén nudc 90 97 Rau dén nudc 95 99
Rau dén nudc_RES1 95 - Rau dén nudc_RES1 80 -
Rau dén nudc_RES2 70 - Rau dén nudc_RES2 60 -
Bang E Hop chét Bang E Hop chit
31g hoat chét/ha 20 65 16g hoat chét/ha 20 65
Sau ndy mam Sau ndy mém

Ké hoa vang 70 - Ké hoa vang 60 -
Ccé6 16ng vuc nudc - 88 6 18ng vuc nuéc - 80
Ccd ba thiuy 95 - cd ba thiuy 90
1gd 20 20 Ngd 5 0
Co6 chi 1ém Brazil 40 - Cod chi 16n Brazil 20 -
Cd chi 16mn - 13 Co6 chi 1émn - 10
Thai 1ai 50 - Thai 13ai 30 -
Bim bim dat 90 - Bim bim dat 75 -
Ccé dudi céo khéng 18 - 88 Ccé dudi cédo khdng 14 - 70
Co ngua 75 75 Cé ngua 80 65
co adi mau 75 - cd ddi mau 280 -
Ké 90 88 Ké 70 80
Cay rau dém co : 65 43 Cciay rau dén co 60 35
26 mu 50 - Cod mu 20 -
Ccé phén huong 85 93 Cé phdn huong 90 95
Cd mach den 80 - Cé mach den 70 -
C& echin 60 - Cd echin 60 -
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bau tuong

Co Surinam

cbi xay

Rau dén nudc

Rau dén nudc_RES1
Rau dén nubc_RES2
Bang E

125g hoat chit/ha
Trudc nay mam

Xé hoa vang

co6 1dng vuc nudc
Cd ba thuy

Ngd

CoO chi 1én Brazil
Co chi 16m

Thai 1lai

Bim bim dit

Cd dudi cao khdéng 18
Cd dudi cédo mau xanh
Man trau

Co ngua

Co6 mién

cod ddi mau

Rau mubi

C&y bim bim

cod ghu tau

Ké

cay rau din co
‘€O mi

C6 phin huong

Cé mach den

Co echin

bau tuong

Co Surinam

cbi xay

Rau dén nuéc

Bang E

31g hoat chit/ha
Trudc nay mam

Ké hoa vang

cd 1déng vuc nudc
Co6 ba thuy

Ngb

Cd chi 16n Brazil
Co chi 16n

Thai 1lai

Bim bim 44t

C6 dudi céo khéng 10
Cd dudi céo mau xanh
Man triu

Cd ngua

Ccod mién

co6 ddi mau

Rau mudi

Cdy bim bim

cod ghu tau

Ké
Cdy rau dén coQ
Cé mu

Ccé phén huong
Cd mach den
Cé echin

bau tuong

Cd Surinam
céi xay

Rau dén nudc

Thtr nghiém F

15 80
- 78
- 90
75 88
90 -
40 -
Hop chét
20 65
85 -
100 60
100 -
0 43
100 -
80 48
5 -
100 -
98 100
100 -
75 -
- 100
50 -
85 -
100 -
100 -
75 -
100 99
98 90
0 -
98 100
95 -
90 -
0 43
100 100
100 100
100 99
Hop chét
20 65
90 -
75 40
90 -
0 s
90 -
65 18
0 -
85 -
60 78
80 -
0 -
- 100
0 -
50 -
95 -
20 -
15 -
98 99
35 58
0 -
95 99
25 -
75 -
- 13
80 92
80 100
70 90
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bau tuong

Co Surinam

cdi xay

Rau dén nudc

Rau dén nudc_RES1
Rau dén nudc_RES2
Bang E

62g hoat chét/ha
Truéc ndy mam

Ké hoa vang

céd 1dng vuc nubdc
Co ba thuy

Ng&

Co chi 16mn Brazil
Co6 chi 16n

Thai lai

Bim bim dat

Cd dudi cdo khéng 10
Cod dudi cdo mau xanh
Man trau

Cé ngua

Ccod ddi mau

Rau mubi

Cay bim bim

Ccod géu tau

K&
Cay rau dén co
Co ma

co phén huong
Cod mach den
Co echin

bau tuong

Co Surinam
céi xay

Rau dén nudc

Bang E

16g hoat chit/ha
Truéc niy mém

Ké hoa vang

c6 1éng vuc nudc

Co ba thiuy

Ngd

Cd chi 16n Brazil

C6 chi 16n

Thai 1lai

Bim bim dit

Ccé dudi cdo khéng 18
Cod dudi céo mau xanh
Man trau

Cd ngua

C6 mién

Cco ddi mau

Rau mubi

Cdy bim bim

Ccoé géu tau

Ké
cay rau dén co
Cod mu

Cc6 phén huong
Cd mach den
Co6 echin

bau tuong

Co Surinam
cbi xay

Rau dén nudc

10 70

75 83

15 -
Hop chéat
20 65

80 -
80 38
95 -

100 -
75 38

990 -
90 90
100 -
30 -
- 100
70 -
98 -
60 -
75 -
98 100
95 890

95 100
98 -
85 -
15 15
90 85
90 100
98 29

Hop chét
20 65

o
o 1
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Ba chiu nhua (duong kinh khoang 16cm) & mdi lidu lwong c6 thé phun nap day

mot phén d4t bun sét Tama dugce khir trung chia cat, d4t ban va dit sét & ty 1€ béng

35:50:15 va chét hitu co & ham luong bing 2,6%. Phuong phéap trdng cy riéng biét dbi

véi mdi chdu nay 1a nhu sau. Céc hat gidng c6 nguon goc tir Hoa Ky cuia cly rau mac
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(Monochoria vaginalis), ¢6 tO ty (Cyperus difformis) va mui ch6 14 dai (dmmannia
coccinea), duge trong vao mét chiu co dudng kinh khoang 16cm & mbi liéu lugng phun.
Céc hat gidng c6 ngudn gbc tir Hoa Ky ctia ¢b cbi (Cyperus iria), c6 10ng co (Leptochloa
fascicularis), mt khém bao gbm 9 hodc 10 ciy ma lua dugc gieo hat trong moi trudng
nuéde (W.S. Jap, Oryza sativa gibng “f aponica - M202” hoac lta, W.S. Ind, ‘Indica’), va
hai khém bao gbdm 3 hoic 4 cAy ma lta duge ciy (Oryza sativa gidng “Japonica - M202”)
duoc trdng vao mot chau c6 dudng kinh khoang 16cm & mbi lidu lwong phun. Cac hat
gibng c¢6 ngudn goc tir Hoa Ky cia cb 16ng vuc nuée (Echinochloa crus-galli), va co
16ng vuc nude cudi mua (Echinochloa oryzicola) duge trong vio mdt chau c6 dudng kinh

khoang 16cm & méi liéu luong phun.

Qua4 trinh tréng duge thuc hién theo trinh ty sao cho céc loai cay trdng va co dai &
giai doan tir 2,0 dén 2,5 14 & thoi diém xir 1y.

Cac thuc vat duge tréng trong chiu dugc sinh trudng trong nha kinh dugc thiét 1ap
didu kién nhiét do bing 30°C vao ban ngiy va nhiét d6 bing 27°C vao ban dém va 4nh
sang cin bang bd sung duge cung cap dé duy tri thoi gian chiéu sang 12 16 gio. Cac chau

thir nghiém dugc duy tri trong nha kinh cho dén khi két thic thir nghiém.

O thoi diém xir ly, cac chiu thir nghiém dugce tudi ngép nude dén do sau 3cm so
v&i bé mat 16p dat, xtr Iy bang cach phun cac hop chit thir nghiém tryc tiép vao ving
ngip nudc, sau d6 duy tri & do siu ngdp nudc nay trong thoi gian thir nghiém. Tac dung
ctia cac hop chét thir nghiém dbi voi cac cay lta va co dai dugc danh gia bang mat
thuong bang cach so sanh véi cac thuc vat d6i chung khong dugc xtt 1y sau 21 ngay. Két
qua danh gia dap ung thuc vat dugc thé hién trong Bang F, dua trén thang diém nim
trong khoang tir 0 dén 100, trong d6 0 13 khong c6 tac dung va 100 la kiém soat hoan
toan. D4u gach ngang (-) c6 nghia 1 khong c6 két qua thir nghiém.

Bang F Hop chét
Bang F Hop chét 125g hoat chéit/ha 20 65
250g hoat chét/ha 20 Ngdp nudc
Ngap nudc Cc6 1dng vuc nudc 43 60
cd 1éng vuc nudc 65 Co cbi 97 -
Ccod cbéi 100 Cdy rau méc 95 100
Cady rau mac 99 Mai chdé 1a dai 92 -
Mii ché 14 dai 99 Laa cdy ma 0 15
Lda ciy ma 0 Lda, gieo hat nudc 5 0
L#a, gieo hat nudc 23 Cod td ty 95 -
Cco td ty 100 Ccod 18ng cbd - 100
Ccod 1éng cd - Ccé 1éng vuc nudc cudi mia 50 55
cd 18ng vuc nuéc cubi mia 73
Bang F Hop chit Bang F Hop chét Bang F Hop chét
62g hoat chit/ha 20 64g hoat chét/ha 65 31g hoat chét/ha 20
Ngép nudc Ngédp nudc Ngép nudc
cé6 1déng vuc nudc 0 Ccod 14ng vuc nudc 10 c6 18ng vuc nudc 0
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Co cdéi 85 Cdy rau mac 100 Co cbi 70
Cay rau mac 90 Lda cdy ma 0 C4y rau mac 10
Mii ché 1la dai 0 Lda, gieo hat nudbc 0 Mai ché 1la dai 0
Lda cidy ma 0 Cé 18ng cd 98 Lia cdy ma 0
Lia, gieo hat nudc 0 ¢cé 1dng vuc nudc cudi mia LGa, gieo hat nuéc 0
20

co td ty 60 co té ty 0
Coé 16ng co - Co 16ng co -
Co 16ng vuc nudc cudi mia cé6 18ng vyc nudc cubi mia
35 0

Thir nghiém G

Thir nghiém nay danh gi4 tic dung ctia cc hdn hgp chira hop chét 20 véi (b15C1)
trén mot sb loai thuc vat. Hat giéng cua céc loai thuc vt duge chon tir ngé (ZEAMD;
Zea mays, gibng “Pioneer 1184”), dau twong (GLXMA; Glycine max, gidng Pioneer
35T58), cd dudi céo khdng 16 (SETFA; Setaria faberi), co long vuc nuéc (ECHCG;
Echinochloa crus-galli), co chi 16n (DIGSA; Digitaria sanguinalis), cdy rau dén co
(AMAPA; Amaranthus palmeri), rau dén nudc (AMATU; Amaranthus rudis), va ¢6 phan
huong (AMBEL; Ambrosia artemisiifolia) duoc tréng vao cac chau chira dit bun sét
Tama va xit Iy truGc ndy mam bang dung dich phun truc tiép chira cac hop chét thir
nghiém dugc diéu ché trong hdn hop dung méi khong doc cho thuc vét chira chét hoat
dong bé mét

Céc thuc vat dugc xir Iy va thue vat d6i chimg khong duge xt ly dugc duy tri
trong nha kinh trong khoang 21 ngay, sau d6 toan bd c.éc thuce vat duge x ly duogce so
sénh véi cac thuc vat ddi chimg khong duoc xir Iy va danh gia mac do tén thuong bang
mit thuong. Két qua dénh gid dap tmg thuc vat duge thé hién trong Bang G, dua trén
thang diém nim trong khoang tir 0 dén 100, trong d6 0 13 khong c6 tac dung va 100 1a
kim soat hoan toan. Ddu gach ngang (-) ¢ nghia 13 khong c6 két qua thir nghiém. Két

qua thir nghiém duoc biéu difn dudi dang tri s trung binh ciia bbn 14n lap lai

Bang G - K&t quéa thu dugc tir riéng hop chat 20 va két hop véi (b15C1)*

Liéu lwgng phun (g hoat chit/ha) | ZEAMD | GLXMA | SETFA | ECHCG | DIGSA
Hop chit 20 (b15C1)
62 - 0 24 74 70 25
31 - 0 18 88 51 11
16 - 0 0 66 21 9
- 31 0 0 74 35 100
- 16 0 0 34 0 90
- 8 0 0 5 0 54
62 31 0 16 100 94 100
62 16 0 26 100 94 96
62 8 0 26 100 76 69
31 31 0 11 100 - 82 83
31 16 0 9 100 75 79
31 8 0 4 100 71 50
16 31 0 5 100 74 93
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16 16 0 100 53 59
16 8 8 0 94 44 16

(]

Liéu lveng phun (g hoat chit/ha) | AMAPA | AMBEL | AMATU
Hop chét 20 (b15C1)
62 - 74 99 78
31 - 73 96 70
16 - 48 55 73
- 31 100 20 97
- 16 90 0 88
- 8 54 0 60
62 31 100 93 100
62 16 100 99 96
62 8 88 94 86
31 31 99 95 95
31 16 100 86 93
31 8 90 82 83
16 31 99 83 95
16 16 94 75 94
16 8 84 83 7
* Liéu luong 14 s6 gam hoat chat tinh trén mdt hecta (g hoat chat/ha)

Th nghiém H

Thir nghiém nay danh gid tac dung cta cdc hdn hop chira hop chit 20 v6i atrazin
hodc glyphosat trén mot s lodi thuc vat. Hat gidng cua cac lodi thuc vat dugc chon tir
ngd (ZEAMD; Zea mays, gidng “Pioneer 1184”), dau tuong (GLXMA; Glycine max,
gibng Pioneer 35T58), ¢6 dudi cao khong 16 (SETFA; Setaria faberi), co Surinam
(BRADC; Brachiaria decumbens), k& (PANDI; Panicum dichotomiflorum), cbi xay
(ABUTH; Abutilon threophrasti), ¢ tai him (ERICA; Conyza canadensis), c6 16ng vuc
nu6e (ECHCG; Echinochloa crus-galli), ¢d chi 16n (DIGSA; Digitaria sanguinalis), ciy
rau dén co (AMAPA; Amaranthus palmeri), rau dén nuéc (AMATU; Amaranthus rudis),
E. black ca dai (SOLPT; Solanum ptycanthum), va ¢ phan huong (AMBEL; 4mbrosia
artemisiifolia) dugc trong vao cac chiu chira gia thé Sunshine Redi-Earth® (Scotts
Company, 14111 Scottslawn Road, Marysville, Ohio 43041) chira than bun dén tring,
vermiculit, chit 1am 4m va chét dinh dudng khéi dAu va xir Iy sau ndy mam bang cach st
dung cac hop chét thir nghiém duoc diéu ché trong hén hop dung mdi khong doc cho
thuc vat chtra chat hoat dong bé mit. Cac thyuc vat c6 chiéu cao nim trong khoéﬁg fir 2
dén 10cm va & giai doan ¢6 1 dén 2 14 dugc st dung @8 xir Iy sau ndy mam. Cac thuc vat
duge xr ly va thuc vét d6i chtng khong duge xtt Iy dugc duy tri trong nha kinh trong
khoang thoi gian tir 14 ngay, sau d6 toan bd cac thuc vat duge xu ly duge so sanh véi cac
thue vét ddi chimg khong duoc xir Iy va danh gia mire do tén thuong bang mat thudng.

K&t qua danh gia dap tmg thuc vat duge thé hién trong Bang HI va H2, dua trén thang
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didm nim trong khoang tir 0 dén 100, trong d6 0 12 khéng c6 tac dung va 100 1a kiém
so4t hoan toan. D4u gach ngang (-) ¢6 nghia 13 khéng ¢ két qua thir nghiém. Két qua thir

nghiém dugc biéu dién dudi dang tri s trung binh ctia bbn 14n 13p lai

Bang HI - K&t qua thu dugc tir riéng hop chét 20 va két hop v6i atrazin*

Liéu lrong phun (g hoat chit/ha) | ZEAMD | GLXMA | SETFA | ECHCG | DIGSA
Hop chit 20 Atrazin
125 - 0 18 80 100 36
62 - 0 21 79 100 29
31 - 0 30 71 100 34
- 250 0 33 0 100 0
- 125 0 15 0 96 0
125 250 0 63 98 78 73
125 125 0 44 97 100 60
62 250 0 53 93 100 44
62 125 0 49 91 100 40
31 250 0 59 88 100 34
31 125 0 38 83 96 29
Lidu lrong phun (g hoat chit/ha) | ERICA | AMATU | AMBEL | AMAPA | ABUTH
Hop chit 20 Atrazin
125 - 88 80 98 54 94
62 - 85 80 94 36 89
31 - 85 70 89 10 76
- 250 83 39 80 74 10
- 125 23 30 48 76 0
125 250 97 96 100 99 100
125 125 94 98 100 98 100
62 250 98 98 100 89 100
62 125 93 97 100 94 98
31 250 99 86 98 85 100
31 125 91 93 99 86 98
Liéu luong phun (g hoat chit/ha) | PANDI | SOLPT | BRADC
Hop chat 20 Atrazin

125 - 89 95 93

62 - 84 93 84

31 - 73 86 73

- 250 0 64 0

- 125 0 28 0

125 250 95 100 94

125 125 89 100 94

62 250 89 100 84

62 125 86 99 81

31 250 74 100 74

31 125 70 99 73

* Lidu lugng 13 s6 gam hoat chét tinh trén mot hecta (g hoat chét/ha).

Bang H2 - Két qua thu dugc tir riéng hop chét 20 va két hop véi glyphosat*

Liéu lwong phun (g hoat chit/ha) | ZEAMD | GLXMA | SETFA | ECHCG | DIGSA
Hop chat 20 Glyphosat
125 - 0 18 80 100 36
62 - 0 21 79 100 29
31 - 0 30 71 100 34
- 125 74 25 75 31 90
- 62 68 10 74 6 86
125 125 76 29 78 69 84
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125 62 54 24 80 65 55
62 125 75 15 75 51 89
62 62 55 13 75 50 61
31 125 75 23 73 30 89
31 62 58 24 73 25 65

Liu lrong phun (g hoat chit/ha) | ERICA | AMATU | AMBEL | AMAPA | ABUTH

Hop chit 20 Glyphosat '
125 - 83 80 98 54 94
62 - 85 80 94 36 89
31 - 85 70 89 10 76
- 125 0 25 84 23 15
- 62 0 11 68 43 0
125 125 89 94 88 58 84
125 62 90 91 95 53 95
62 125 86 71 88 58 85
62 62 88 76 86 48 93
31 125 85 59 85 40 78
31 62 85 64 80 28 81
Lidu lrong phun (g hoat chit/ha) | PANDI | SOLPT | BRADC
Hop chét 20 Glyphosat

125 - 89 95 93

62 - 84 93 84

31 - 73 86 73

- 125 51 51 69

- 62 28 43 68

125 125 89 95 91

125 62 89 95 86

62 125 84 93 86

62 62 75 93 74

31 125 66 94 34

31 62 56 93 73

* Lidu luong 12 s6 gam hoat chét tinh trén mot hecta (g hoat chit/ha).

Thir nghiém I

87/101

Tht nghiém nay danh gi4d tdc dung cua cac hdn hop chua hop chat 20 véi

saflufenacil hodc pyroxasulfon trén mot s6 loai thyc vat. Hat giong cua cac loai thyc vat

duge chon tir ngd (ZEAMD; Zea mays, gidng “Pioneer 1184”), déu tuong (GLXMA;

Glycine max, gidng Pioneer 35T58), c6 dudi cdo khéng 16 (SETFA; Setaria faberi), ciy
rau dén co (AMAPA; Amaranthus palmeri), rau dén nuéc (AMATU; Amaranthus rudis),
cd tai hum (ERICA; Conyza canadensis), va c0 phan hwong (AMBEL; Ambrosia

artemisiifolia) dugc trong vao cic chdu chira dat bun sét Tama va xu ly trude ndy mam

bing dung dich phun tryc tiép chira cac hop chét thir nghiém duoc diéu ché trong hdn

hop dung moi khong ddc cho thyc vét chira chat hoat dong bé mit.

Dong thdi, céc thue vat duge chon tir cac cdy trong va cac loai ¢4 dai nay dugc

trdng vao cic chiu chua gia thé Sunshine Redi-Earth® (Scotts Company, 14111
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Scottslawn Road, Marysville, Ohio 43041) chira than bun dén tring, vermiculit, chit 1am
4m va chit dinh dudng khoi ddu va xir Iy sau ndy mim béng c4c hop chit thir nghiém
duge didu ché theo cling cach thire. Cac thuc vat c6 chidu cao ndm trong khoang tir 2 dén
10cm va & giai doan cé 1 dén 2 14 duoc st dung dé xur ly sau ndy mam. Cac thuc vat
dugce xir ly va thuc vat d6i chimg khéng duge xtt Iy dugc duy tri trong nha kinh trong
trong khoang thoi gian tir 14 dén 21 ngay, sau d6 toan bo cac thuc vat duge xtt Iy dugce so
sanh véi cac thuc vat dbi chimg khong duge xt 1y va danh gid mic d tbn thuong bang
mét thuong. Két qua dénh gia dép tmg thuc vat duge thé hién trong Bang I1 dén 14, dua
trén thang diém nam trong khoang tir 0 dén 100, trong d6 0 1 khong c6 tac dung va 100
13 kiém soat hoan toan. Ddu gach ngang (-) ¢6 nghia 13 khong c6 két qua thir nghiém. Két

qua thtr nghiém duogc biéu dién dudi dang tri s trung binh cta bbn 14n 1ap lai

Biang I1 - K&t qua thir nghiém trude ndy mam thu duge tir riéng hop chét 20 va két

hop v6i saflufenacil®

Lidu luwong phun (g hoat chit/ha) ZEAMD | GLXMA | SETFA | AMAPA | AMATU
Hop chat 20 Saflufenacil

62 - 0 0 99 61 80
31 0 0 34 23 0

16 - 0 0 39 44 0

8 - 0 0 25 23 0

- 8 0 0 0 88 84
- 4 0 0 0 35 55
62 8 0 0 99 96 99
62 4 0 0 97 85 83
31 8 0 0 93 100 89
31 4 0 0 86 86 66
16 8 0 0 74 100 100
16 4 0 0 74 63 60
8 8 0 0 16 100 68
8 4 0 0 15 55 38

Liéu Ivong phun (g hoat chit/ha) | AMBEL | ERICA
Hop chét 20 Saflufenacil
62 - 98 100
31 - 69 100
16 - 10 100
8 - 0 93
- 8 100 100
- 4 96 94
62 8 100 100
62 4 90 100
31 8 100 100
31 4 28 100
16 8 89 100
16 4 49 100
8 8 100 100
8 4 96 100

* 1idu lwong 12 sb gam hoat cht tinh trén mot hecta (g hoat chit/ha).
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Bang I2 - Két qua thir nghiém truéce nay mam thu duoc tir riéng hop chét 20 va Kkét

hop v6i pyroxasulfon®

Liéu lrong phun (g hoat chit/ha) | ZEAMD | GLXMA | SETFA | AMAPA | AMATU
Hop chét 20 Pyroxasulfon
62 - 0 0 99 61 80
31 0 0 84 23 0
16 - 0 0 39 44 0
8 - 0 0 25 23 0
- 8 0 0 98 38 45
- 4 0 0 76 0 5
62 8 0 0 100 91 100
62 4 0 0 100 98 92
31 8 0 0 100 75 76
31 4 0 0 99 90 64
16 8 0 0 97 73 60
16 4 0 0 97 46 70
8 8 0 0 98 63 74
8 4 0 0 97 51 44
Liéu lwong phun (g hoat chit/ha) | AMBEL | ERICA
Hop chiét 20 Pyroxasulfon
62 - 98 100
31 69 100
16 - 10 100
8 - 0 93
- 8 0 106
- 4 0 79
62 8 88 100
62 4 96 100
31 8 100 100
31 4 90 100
16 8 73 100
16 4 31 100
8 8 25 100
8 4 0 100

* Liéu lwong 12 s6 gam hoat chét tinh trén mot hecta (g hoat chit/ha).

Béang I3 - Két qua thir nghiém sau nay mam thu dugc tir riéng hop chat 20 va két

hop véi saflufenacil®

Lidu lwong phun (g hoat chit/ha) ZEAMD | GLXMA | SETFA | AMAPA | AMATU
Hop chit 20 Saflufenacil
62 - 0 16 78 65 83
31 0 15 76 50 81
16 - 0 0 80 40 59
8 - 0 0 55 38 50
- 8 70 91 55 70 90
- 4 15 74 23 84 85
62 8 75 96 97 96 98
62 4 63 90 93 86 95
31 8 69 95 94 98 98
31 4 36 90 83 83 298
16 8 74 95 91 100 100
16 4 15 91 74 93 86
8 8 65 91 75 93 91
8 4 15 90 60 85 93
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Lidu lwgng phun (g hoat chit/ha) | AMBEL | ERICA
Hop chit 20 Saflufenacil
62 - 94 90
31 100 90
16 - 90 86
8 - 86 85
- 8 100 100
- 4 100 95
62 8 100 100
62 4 100 100
31 8 100 100
31 4 100 93
16 8 100 100
16 4 100 98
8 8 100 96
8 4 100 95

* 1 iéu lugng 13 s gam hoat chét tinh trén mot hecta (g hoat chét/ha).

90/101

Bang I4 - Két qua thir nghiém sau nay maim thu duge tir riéng hop chét 20 va két

hop voi pyroxasulfon®*

Liéu lwong phun (g hoat chét/ha) ZEAMD | GLXMA | SETFA | AMAPA | AMATU
Hop chat 20 Pyroxasulfon
62 - 0 16 78 65 83
31 0 15 76 50 81
16 - 0 0 80 40 59
8 - 0 0 55 38 50
- 8 0 15 6 0 0
- 4 0 0 0 15 0
62 8 0 20 80 73 80
62 4 28 i9 33 61 81
31 8 0 23 76 63 76
31 4 0 15 76 50 66
16 8 0 20 74 48 60
16 4 0 15 73 43 68
8 8 0 14 73 45 63
8 4 0 0 60 51 60

Lidu lwong phun (g hoat chit/ha) AMBEL | ERICA
Hop chit 20 Pyroxasulfon
62 - 94 90
31 100 90
16 - 90 86
8 - 86 85
- 8 24 0
- 4 0 0
62 8 99 93
62 4 97 89
31 8 94 90
31 4 97 85
16 8 91 89
16 4 91 83
8 8 85 86
3 4 85 85

* Lidu lrong 13 s6 gam hoat chét tinh trén mot hecta (g hoat chat/ha).

Tht nghiém J

20
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Thir nghiém nay danh gia tac dung ciia cic hdn hgp chira hop chét 20 v6i (b15C2)
trén mot s loai thuc vat. Hat giéng cua cac loai thuc vat duoc chon tir ngd (ZEAMD;
Zea mays, gidbng “Pioneer 1184”), dau twong (GLXMA; Glycine max, gibng Pioneer
35T58), cd dudi cdo khdng 16 (SETFA; Setaria faberi), ciy rau dén co (AMAPA,;
Amaranthus palmeri), rau dén nuéc (AMATU; Amaranthus rudis), c6 tai him (ERICA;
Conyza canadensis), va cd phin huong (AMBEL; Ambrosia artemisiifolia) dugc trdng
va0 chc chau chita d4t bin sét Tama va xit Iy trude ndy mam bang dung dich phun truc
tiép chtra cac hop chit thir nghiém dugc didu ché trong hén hop dung mdi khong doc cho

thuc vat chira chét hoat dong bé miit.

Ddng thoi, cac thuc vét dugc chon tir cac ciy trong va cac loai ¢é dai nay dugc
trdng vao c4c chdu chira gia thé Sunshine Redi-Earth® (Scotts Company, 14111
Scottslawn Road, Marysville, Ohio 43041) chira than bun dén trang, vermiculit, chét 1am
Am va chét dinh dudng khéi diu va xir Iy sau nady mam bang cac hop chét thir nghiém
duge didu ché theo cuing cach thire. Cac thuc vat ¢6 chidu cao nim trong khoang tir 2 dén
10cm va & giai doan c6 1 dén 2 14 duge st dung @& xir Iy sau ndy mam. Cac thuc vt
duoc xtr Iy va thue vat ddi chimg khong dugc xi 1y duge duy tri trong nha kinh trong
trong khoang thoi gian tir 14 dén 21 ngdy, sau d6 toan b cac thuc vat duge xir Iy duge so
sanh v6i cac thuc vat dbi ching khéng duge xit 1y va danh gia mtc do tén thuong bang
mét thuong. Két qua danh gia d4p ung thuc vat duge thé hién trong Bang J1 va J2, dua
trén thang diém nam trong khoang tir 0 dén 100, trong d6 0 1a khong c6 tac dung va 100
12 kiém soét hoan toan. Diu gach ngang (-) cé nghia 13 khéng c6 két qua thir nghiém. Két

qué thir nghiém duoc biéu dién dudi dang tri s trung binh ctia bén 1an lap lai

Bang J1 - Két qua thir nghiém trudc nay mim thu duge tir riéng hop chat 20 va két
hop véi (b15C2)*

Liéu lvong phun (g hoat chit/ha) [ ZEAMD | GLXMA | SETFA | AMAPA | AMATU
Hop chit 20 (b15C2)
62 - 0 20 89 60 50
31 - 0 0 78 48 29
16 = 0 0 63 46 20
8 - 0 0 15 20 0
- 62 0 0 100 100 100
- 31 0 0 95 100 100
- 16 0 0 64 90 79
- 8 0 0 8 63 20
62 62 0 20 100 100 100
62 31 0 5 100 100 100
62 16 0 31 100 100 100
62 8 0 9 100 89 94
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31 62 0 8 100 100 99
31 31 0 21 100 96 100
31 16 0 29 100 96 100
31 8 0 19 100 99 94
16 62 0 25 100 86 100
16 31 0 9 100 100 100
16 16 0 5 100 100 96
16 8 0 27 94 90 81
8 62 0 3 100 99 100
8 31 0 0 100 100 100
8 16 0 13 98 100 93
8 8 0 15 75 89 80
Liéu hrong phun (g hoat chit/ha) | AMBEL | ERICA
Hop chét 20 (b15C2)

62 - 96 95

31 - 86 94

16 - 100 90

8 - 0 58

- 62 15 13

- 31 0 0

- 16 0 0

- 8 0 0

62 62 100 99

62 31 100 77

62 16 100 63

62 8 100 99

31 62 98 97

31 31 100 93

31 16 100 99

31 8 88 97

16 62 53 99

16 31 0 93

16 16 89 88

16 8 33 87

8 62 0 94

8 31 0 85

8 16 0 0

8 3 16 63

* Lidu lugng 12 s& gam hoat chét tinh trén mdt hecta (g hoat chat/ha).

92/101

Bang J2 - Két qua thir nghiém sau nay mam thu duoc tir riéng hop chat 20 va két

hop véi (b15C2)*
Lidu lwong phun (g hoat chat/ha) | ZEAMD | GLXMA | SETFA [ AMAPA [ AMATU
Hop chat 20 (b15C2)
62 - 0 6 80 63 86
31 - 0 9 75 33 71
16 - 0 4 69 15 53
8 - 0 3 34 13 55
i 62 10 68 6 74 83
- 31 9 43 8 56 75
- 16 5 29 5 38 55
- 8 3 20 5 20 43
62 62 15 79 91 92 98
62 31 8 51 90 86 95
62 16 15 51 91 78 94
62 3 1 33 86 65 o1
31 62 10 75 93 84 95
31 31 6 45 85 73 90
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* Lidu lugng 13 s§ gam hoat chét tinh trén mot hecta (g hoat chat/ha).

Thir nghiém K

31 16 11 54 86 64 91
31 8 3 39 78 55 84
16 62 13 76 81 78 94
16 31 6 46 80 64 89
16 16 8 58 76 60 86
16 8 1 39 71 54 81
8 62 13 68 80 84 88
8 31 11 48 75 63 67
8 16 1 45 76 59 85
8 8 0 33 63 46 68
Liéu Irong phun (g hoat chit/ha) | AMBEL | ERICA
Hop chat 20 (b15C2)

62 - 95 90

31 - 91 90

16 - 93 90

8 - 86 85

- 62 20 5

- 31 10 0

- 16 3 0

- 8 5 0

62 62 98 90

62 31 97 89

62 16 97 90

62 8 97 90

31 62 97 90

31 31 95 90

31 16 95 89

31 8 94 90

16 62 90 88

16 31 94 90

16 16 85 90

16 8 90 86

8 62 85 85

8 31 81 85

8 16 83 86

8 8 84 85

93/101

Thir nghiém nay danh gid tac dung cta cac hdn hop chita hop chit 20 véi

metribuzin ho#c rimsulfuron trén mdt s loai thyc vat. Hat gidng cua cdc loai thuc vt

dugc chon tir ngd (ZEAMD; Zea mays, gidng “Pioneer 1184”), diu twong (GLXMA;

Glycine marx, giéng Pioneer 35T58), co dudi céo khdng 16 (SETFA; Setaria faberi), cdy

rau dén co (AMAPA; Admaranthus palmeri), rau dén nuéc (AMATU; Amaranthus rudis),

cé tai him (ERICA; Conyza canadensis), va co phin huong (AMBEL; Ambrosia

artemisiifolia) duge trong vao cac chau chira dat bun sét Tama va xt Iy trude ndy méam

bang dung dich phun truc tiép chira céc hop chét thir nghiém duoc diéu ché trong hén

hop dung moi khong doc cho thuc vat chira chét hoat dong bé mit.
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Dong thoi, cac thuc vat duge chon tir cac ciy trong va cac loai cé dai nay duoc
trdng vio c4c chiu chira gia thé Sunshine Redi-Earth® (Scotts Company, 14111
Scottslawn Road, Marysville, Ohio 43041) chira than bun dén tring, vermiculit, chét lam
4m va chét dinh dudng khéi ddu vA xir Iy sau ndy mam bing céc hop chét thir nghiém
duoc didu ché theo cing cach thire. Céc thuc vét ¢6 chidu cao nam trong khoang tir 2 dén
10cm va & giai doan c6 1 dén 2 14 duoc st dung dé xir ly sau nay mém. Cac thue vat
duge xir Iy va thue vat déi chimg khong duge xir Iy dugc duy tri trong nha kinh trong
khoéng thoi gian tir 14 dén 21 ngay, sau d6 toan bo cac thuc vat duge xit Iy duge so sanh
v6i céc thue vat @i chung khong duge xir Iy va danh gid mirc d6 tén thwong biang mét
thuong. Két qua danh gia dap ung thuc vat duge thé hién trong Bang K1 dén K4, dya
trén thang didm ndm trong khoang tir 0 dén 100, trong d6 0 1 khong c6 tac dung va 100
12 kiém so4t hoan toan. Diu gach ngang (-) ¢6 nghia 13 khong c6 két qua thir nghiém. Két

qua thir nghiém dugc biéu dién dudi dang tri sé trung binh cia bbn 14n Iap lai

Béang K1 - Két qua tht nghiém trudc ndy mam thu dugc tir riéng hop chat 20 va

két hop v&i metribuzin*

Lidu luong phun (g hoat chit/ha) | ZEAMD | GLXMA | SETFA | AMAPA | AMATU
Hop chit 20 Metribuzin
62 - 0 0 100 45 30
31 - 0 0 84 50 20
16 - 0 0 50 26 0
3 - 0 0 6 0 0
- 125 0 0 80 70 86
- 62 0 0 30 78 53
62 125 0 0 100 68 100
62 62 0 0 100 49 100
31 125 0 0 160 98 100
31 62 0 0 99 70 33
16 125 0 0 98 100 100
16 62 0 0 88 95 78
8 125 0 0 95 91 98
8 62 0 0 65 66 71

Liéu lwong phun (g hoat chit/ha) | AMBEL | ERICA
Hop chét 20 Metribuzin

62 - 100 100
31 - 55 100
16 - 26 100
8 - 0 89
- 125 100 100
- 62 40 100
62 125 100 100
62 62 100 100
31 125 100 100
31 62 100 100
16 125 100 100
16 62 75 100
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8

125

100

100

8

62

100

100

* T idu luong 12 sb gam hoat chét tinh trén mdt hecta (g hoat chat/ha).

95/101

Bang K2 - Két qué thir nghiém trudc ndy mam thu dugc tir riéng hop chét 20 va

két hop vé6i rimsulfuron*

Lifu lwong phun (g hoat chit/ha) | ZEAMD | GLXMA | SETFA | AMAPA | AMATU
Hop chat 20 Rimsulfuron
62 - 0 0 100 45 30
31 - 0 0 84 50 20
16 - 0 0 50 26 0
8 - 0 0 6 0 0
- 16 0 0 73 40 73
- 8 0 0 50 33 51
62 16 0 0 100 51 63
62 8 0 0 98 65 70
31 16 0 0 90 53 53
31 8 0 0 93 40 74
16 16 0 0 83 28 43
16 8 0 0 66 31 41
8 16 0 0 14 0 0
8 8 0 0 36 35 39
Lidu lwong phun (g heat chit/ha) AMBEL | ERICA
Hop chat 20 Rimsulfuron

62 - 100 100

31 - 55 100

16 - 26 100

8 - 0 89

- 16 43 98

- 8 0 95

62 16 100 100

62 8 100 100

31 16 95 100

31 8 99 100

16 16 86 100

16 8 78 95

8 16 14 93

8 8 48 100

* Lidu luong 12 sb gam hoat chét tinh trén mot hecta (g hoat chat/ha).

Bang K3 - Két qua thir nghiém sau nay mam thu duge tir riéng hop chét 20 va két

hop v6i metribuzin™®
Litu lwong phun (g hoat chit/ha) | ZEAMD | GLXMA | SETFA| AMAPA [AMATU
Hop chat 20 Metribuzin
62 - 0 13 92 60 62
31 - 0 8 77 33 68
16 - 0 0 62 38 57
8 - 0 0 37 28 50
- 125 10 53 10 47 82
- 62 0 33 0 35 37
62 125 18 40 98 75 90
62 62 13 32 100 80 92
31 125 15 52 98 77 85
31 62 10 37 97 58 100
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16 125 7 55 93 77 88
16 62 7 40 98 57 92
8 125 10 33 82 80 83
8 62 0 27 78 65 80

Liéu Iwong phun (g hoat chit/ha) | AMBEL | ERICA
Hop chit 20 Metribuzin
62 - 97 93
31 - 92 92
16 - 82 85
8 - 82 77
- 125 62 13
- 62 55 10
62 125 99 100
62 62 99 99
31 125 99 97
31 62 99 98
16 125 100 100
16 62 99 90
8 125 83 80
8 62 99 100

* Lidu lugng 13 s6 gam hoat chét tinh trén mot hecta (g hoat chét/ha).

Bang K4 - Két qua thir nghiém sau nay mam thu duoc tir riéng hop chét 20 va két

hop véi rimsulfuron*®
Lidu lvong phun (g hoat chdt/ha) | ZEAMD | GLXMA [ SETFA [ AMAPA | AMATU
Hop chit 20 Rimsulfuron

62 - 0 13 92 60 62
31 - 0 8 71 33 68
16 - 0 0 62 38 57
8 - 0 0 37 28 50
- 16 10 93 97 60 77
- 8 0 75 80 60 75
62 16 3 92 100 63 77
62 8 0 85 99 62 75
31 16 0 83 99 = 58 60
31 8 0 90 97 60 75
16 16 0 85 95 53 75
16 8 0 90 97 55 63
8 ) 16 0 7 42 25 50
8 8 0 90 95 60 68

Liéu lwong phun (g hoat chit/ha) | AMBEL | ERICA
Hop chét 20 Rimsulfuron

62 - 97 93
31 - 92 92
16 - 82 85
8 - 82 77
- 16 60 70
- 8 40 50
62 16 94 97
62 8 97 96
31 16 90 92
31 8 96 95
16 16 92 92
16 8 87 83
8 16 82 32
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| 8 [ 8 ] 8 | 68 |

* Lidu luong 13 s6 gam hoat chét tinh trén mét hecta (g hoat chét/ha).
Thr nghiém L

Thir nghiém nay danh gia tic dung ctia cdc hon hop chira hop chit 20 véi
benoxacor, isoxadifen-etyl, hodc cloquintocet-mexyl trén mot s6 loai thuc vat. Hat gidng
cua cac loai thuc vat dugce chon tir ngd (ZEAMD; Zea mays, gibng “Pioneer 1184”), dau
tuong (GLXMA; Glycine max, giéng Pioneer 35T58), mua dong lia my (TRZAW;
Triticum aetivum, gibng Arezzo), lta (ORYSS; Oryza sativa, gibng M202), va cé dudi
céo khéng 16 (SETFA; Setaria faberi) dugc trdng vao cac chdu chira gia thé Sunshine
Redi-Earth® (Scotts Company, 14111 Scottslawn Road, Marysville, Ohio 43041) chira
than bin dén tring, vermiculit, chit 1am Am va chat dinh dudng khéi dau va xtr 1y sau
nay mam bing cach st dung cac hop chit thir nghiém duoc didu ché trong hdn hop dung
mdi khéng ddc cho thuc vat chira chét hoat dong bé mat. Cac thuc vat ¢6 chiéu cao tir 7
dén 10cm va & giai doan 1 dén 2 14 duge st dung dé xir Iy sau ndy mam. Cac thyc vat
duge xi Iy va thue vat ddi ching khong duge xir ly dugc duy tri trong nha kinh trong
khoang thoi gian tir 14 ngay, sau do6 toan bd céac thuc vt duge xtt ly duge so sanh véi céc
thue vat dbi chimg khong duoce xir Iy va danh gid mic do t6n thuong bang mat thuong.
Két qua danh gia dap tng thuc vat dugc thé hién trong Bang L1 dén L3, dua trén thang
diém nim trong khoang tir 0 dén 100, trong d6 0 13 khéng c6 tac dung va 100 1a kiém
soat hoan toan. Du gach ngang (-) ¢6 nghia 14 khong ¢ két qua thir nghiém. Két qua thir

nghiém duogc biéu dién dudi dang tri s6 trung binh ciia bdn 14n 13p lai

Bang L1 - Két qua thu dwgc tir riéng hop chét 20 va két hop vé6i benoxacor*

Liéu lwrong phun (g hoat chit/ha) | ZEAMD | GLXMA | TRZAW | ORYSS | SETFA
Hop chat 20 Benoxacor
375 - 34 39 39 23 90
250 - 1 29 36 18 88
125 - 8 15 28 5 84
- 31 0 0 0 0 0
375 31 15 45 35 25 93
250 31 19 39 31 24 90
125 31 13 - 20 18 8 90

* Liéu luong 13 36 gam hoat chét tinh trén mot hecta (g hoat chit/ha).

Béng L2 - Két qua thu dugc tir riéng hop chit 20 va két hop véi isoxadifen-etyl*

Liéu lwong phun (g hoat chét/ha) ZEAMD | GLXMA | TRZAW | ORYSS | SETFA
Hop chat 20 Isoxadifen-etyl
375 - 34 39 39 23 90
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250 - 1 29 36 18 88
125 - 8 15 28 5 84

- 31 0 10 0 8 0
375 31 0 45 28 6 97
250 31 0 45 10 0 93
125 31 0 29 0 0 88

* Lidu luong 13 s6 gam hoat chit tinh trén mot hecta (g hoat chit/ha).

Bang 13 - Két qua thu dugce tir riéng hop chit 20 va két hop véi cloquintocet-

mexyl*

Liéu luong phun (g hoat chit/ha) | ZEAMD | GLXMA | TRZAW | ORYSS | SETFA

Hop chat 20 Cloquintocet-mexyl
375 - 34 39 39 23 90
250 - 1 29 36 18 88
125 - 8 15 28 5 84
- 31 0 0 0 0 0
375 31 0 43 23 29 96
250 31 0 31 21 25 9]
125 . 31 0 25 0 10 93

* Lidu Iugng 12 sb gam hoat chat tinh trén mot hecta (g hoat chét/ha).
Thir nghiém M

Tht nghiém ndy danh gia tic dung clia cdc hdn hop chia hop chat 20 véi
isoxadifen-etyl, hodc cloquintocet-mexyl, hodc mefenpyr-dietyl trén mot s6 loai thuc vat.
Hat gidng ciia cac loai thyc vat dugce chc_m tr ngd (ZEAMD; Zea mays, gidng “Pioneer
1184”), dau tuong (GLXMA; Glycine max, gibng Pioneer 35T58), mua dong lia my
(TRZAW: Triticum aetivum, gibng Arezzo), mia dong ltia mach (HORVW; Hordeum
vulgare, gibng Boone), lua (ORYSS; Oryza sativa, gibng M202), va c6 dudi cao khong 16
(SETFA; Setaria faberi) dugc trdng vao cac chau chira gia thé Sunshine Redi-Earth®
(Scotts Company, 14111 Scottslawn Road, Marysville, Ohio 43041) chta than ban dén
tring, vermiculit, chat 1am 4m va chit dinh dudng khoi diu va x 1y sau ndy mam bing -
c4ch st dung cac hop chét thir nghiém dugc didu ché trong hdn hop dung moi khong doc
cho thuc vat chita chit hoat dong bé mat. Cac thuc vat c6 chiéu cao tir 7 dén 10cm va &
giai doan 1 dén 2 14 duoc st dung dé xir ly sau nay mam. Cac thuc vat dugc xir ly va thue
vat dbi ching khong duge xit Iy duge duy tri trong nha kinh trong khoang thoi gian tir 14
ngdy, sau d6 toan bd cac thuc vat duoc xtr Iy duoc so sanh véi cac thuce vat dbi chimg
khong dugce x@ ly va danh gia mirc 4o tén thurong bang mit thuong. Két qua danh gia dap
tng thuc vat duge thé hién trong Bang Ml dén M3, dya trén thang diém nam trong

khoang tir 0 dén 100, trong d6 0 12 khong c6 tac dung va 100 1a kiém so4t hoan toan. Dau
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di&n duéi dang tri sb trung binh cia 3 1an 13p lai.
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gach ngang (-) ¢6 nghia 13 khéng c6 két qua thir nghiém. Két qua thir nghiém duoc biéu

Bang M1 - Két qua thu dwoc tir riéng hop chit 20 va két hop véi isoxadifen-etyl*

Liéu Irong phun (g hoat chit/ha) | ZEAMD | GLXMA | TRZAW | HORVW | ORYSS | SETFA
Hop chat 20 Isoxadifen-etyl
375 - 33 35 35 20 40 100
250 ) 28 30 22 15 40 100
125 - 17 22 8 10 35 99
62 - 0 15 0 0 20 96
- 31 0 0 0 0 0 0
375 31 0 40 23 12 43 98
250 31 0 38 13 12 35 99
125 31 0 30 0 7 18 98
62 31 0 20 0 0 15 93

* Lidu luong 12 s6 gam hoat chét tinh trén mot hecta (g hoat chat/ha).

Béang M2 - Két qua thu dwoc tir riéng hop chét 20 va két hop véi cloquintocet-

mexyl*
Liéu lirgng phun (g hoat chit/ha) ZEAMD | GLXMA | TRZAW | HORVW | ORYSS | SETFA
Hop chét 20 Cloquintocet-mexyl

375 - 33 35 35 20 40 100

250 - 28 30 22 i5 40 100

125 - 17 22 8 10 35 99
62 - 0 15 0 0 20 96
- 31 0 0 0 0 0 0

375 31 0 60 8 13 55 100

250 31 0 40 0 15 42 100

125 31 0 22 0 13 33 98

62 31 0 17 0 12 10 93

* Lidu lugng 1a s6 gam hoat chét tinh trén mot hecta (g hoat chat/ha).

Bang M3 - Két qua thu duoc tir riéng hop chit 20 va két hop v6i Mefenpyr-dietyl*

~ Lidu lvong phun (g hoat chét/ha)

ZEAMD | GLXMA | TRZAW | HORVW | ORYSS | SETFA
Hop chat 20 Mefenpyr-dietyl

375 - 33 35 35 20 40 100
250 - 28 30 22 15 40 100
125 - 17 22 8 10 35 99

62 - 0 15 0 0 20 96

- 31 0 0 0 0 0 0

375 31 22 57 12 10 58 99
250 31 13 35 3 3 40 99
125 31 7 17 0 12 35 99
62 31 5 25 0 0 17 93

* Lidu luong 13 sb gam hoat chat tinh trén mot hecta (g hoat chat/ha).

99



52429 100/101

YEU CAUBAO HOQ

1. Hop chat ¢6 cong thire I va N-oxit hodc muodi cia nd,

trong d6 R! 12 C;-C, alkyl hoic Cs-Cg xycloalkyl; R* 12 CI; R® 1a OR*; R* 1a H; va
R*1aF, Cl hodc CH;; R° 13 H hoac Cl.

2.Hop chét theo diém 1, trong d6 R’ 13 CH;.
3.Hop chét theo diém 1, trong d6 R® 1a CL.

4Hop chit theo diém 1 dugc chon tr nhém bao gém  6-clo-4-(2,7-dimetyl-1-
naphtalenyl)-5-hydroxy-2-metyl-3(2H)-pyridazinon; v 6-clo-4-(7-flo-2-metyl-1-
naphtalenyl)-5-hydroxy-2-metyl-3(2H)-pyridazinon; va 6-clo-4-(7-clo-2-metyl-1-
naphtalenyl)-5-hydroxy-2-metyl-3(2H)-pyridazinon.

5. Ché phadm diét co chira hop chét theo diém 1 va it nhat mot thinh phén duge chon tir
nhém bao gdm chét hoat dong bé mit, chit pha lodng dang rén, va chét pha loang dang

16ng.

6. Ché phém diét co chira hop chét theo diém 1, it nhit mét hoat chét bd sung dugc chon
tr nhém bao gdm chit diét c¢d va chét an toan diét co khac, va it nhit mot thanh phén
dugc chon tir nhém bao gdm chit hoat dong bé mit, chit pha loing dang rén va chat pha
lodng dang long.

7. Hon hop diét co chira (8) hop chét theo diém 1, va (b) it nhit mot hoat chat bd sung.

8. Hon hop diét co theo diém 7, trong d6 (b) it nhat mot hoat chét bd sung duge chon tir
nhém bao gbm  5-clo-2-[3-clo-2-[3-(diflometyl)-5-isoxazolyl]phenoxy]-pyrimidin
(b15C1), 1-[2-clo-6-[(5-clo-2-pyrimidinyl)oxy]phenyl]-4,4,4-triflo-1-butanon (b15C2),

2.4-D, axetochlor, acifluorfen, atrazin, carfentrazon, chlorimuron, clethodim, clomazon,
100
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clopyralid, cloransulam-metyl, dicamba, diflufenican, dimethenamid, diquat,
flumioxazin, fluroxypyr, fluthiacet-metyl, fomesafen, glufosinat, glyphosat, imazethapyr,
isoxaflutol, lactofen, mesotrion, metribuzin, pyroxasulfon, rimsulfuron, saflufenacil, S-
metolachlor, sulfentrazon, tembotrion, thiencarbazon, tolpyralat, topramezon, benoxacor,

isoxadifen-etyl, cloquintocet-mexyl va mefenpyr-dietyl.

9. Hon hop diét co theo diém 7, trong do (b) it nhéit mot hoat chit bd sung dugc chon tr
nhém bao gbm  5-clo-2-[3-clo-2-[3-(diflometyl)-5-isoxazolyl]phenoxy]-pyrimidin
(b15C1), atrazin, glyphosat, saflufenacil, pyroxasulfon, 1-[2-clo-6-[(5-clo-2-
pyrimidinyl)oxylphenyl]-4,4,4-triflo-1-butanon (b15C2), metribuzin, va rimsulfuron.

10. Hdn hop diét ca theo diém 7, trong d6 (b) it nhit mot hoat chét bd sung dugc chon tir

nhém bao gdm benoxacor, isoxadifen-etyl, cloquintocet-mexyl va mefenpyr-dietyl.

11. Hon hop diét c6 theo diém 7, trong do6 (b) it nhat mot hoat chét bd sung dugc chon tr
nhém bao gdm S-metolachlor, sulfentrazon, clomazon, chlorimuron, fomesafen,
flumioxazin, fluroxypyr, 2,4-D, isoxaflutol, diflufenican, mesotrion, topramezon,

tolpyralat, dicamba, carfentrazon, clopyralid, axetochlor va thiencarbazon.

12. Phuong phap kiém soat thuc vat khong mong mubn bao gdm budc cho thuc vat ndy
hodc mdi trudng sinh trudng ciia né tiép xic véi lugng hitu higu diét ¢d cua hop chét theo

diém 1.
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