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ctia né; thudc diét cé bao gom, & dang thanh phan hoat tinh, hop chat gbc pyridin chira
vong isoxazolin dugc biéu thi boi Cong thirc I, mudi dugc chip nhan trong linh vyc hoa
néng cua nd, hodc két hop ciia hop chat ge pyridin chira vong isoxazolin dugc biéu thi boi
Cong thirc 1 va mudi dugce chap nhan trong linh vuc héa néng cua nod; va phuong phap diéu
ché hop chat goc pyridin chira vong isoxazolin dugc biéu thi boi Cong thic 1 bang cach
cho hop chit dugc biéu thi boi Cong thirc 2 phan Gmg voi hop chét duoc biéu thi bsi Cong
thirc 3.
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Linh vie ki thuit dwge dé cap

Sang ché d& cap dén hop chét gbc pyridin chira vong isoxazolin, 12 di vong khéng

thom.
Tinh trang k§ thuit ciia sing ché

Thubc diét c¢6 13 céc chit bao vé cy trong ma khong gay hai dén céy trdng, va
trc ché sy phét trién cta c6 dai hodc diét cd dai. Theo céu tric hoa hoc, thube diét co
dugc phan nhém thanh thudc diét cé axit amin, thudc diét cé sulfonylure, thubc diét co
imidazolinon, thudc diét ¢ triazin, thubc diét c6 axetamit, thudc diét c6 dinitroanilin,
thudc diét ¢ aryloxyphenoxypropionat, thudc diét co ure, thude diét cé cacbamat, thude
diét c6 bipyridyl, thube diét co pyridin, thuc diét co axit phenoxyaxetic, thudc diét co

diphenyl ete, thudc diét c6 xyclohexandion, va cic thudc diét c6 twong tu.

Trong nhém thubc diét cd pyridin, picloram, fluroxypyr, clopyralid,
aminopyralid, triclopyr, va cac hop chét twong ty dwgc st dung. Cac thudc diét co
pyridin ndy dugc st dung cho nhiéu loai cdy tréng, bao gdm lia my, ngd, mia, lta, cdy
an qua va rau, cd va cdy trdng tuong tu. Tuy nhién, cac thudc diét co pyridin can duoc
stt dung v6i lugng 16m, quy trinh san xuét chiing phic tap, va chi phi sin xuit cao. Do

do6, ¢6 nhu cau tiép tuc thuc hién cac nghién ctru va phét trién.

Nhidu hop chét pyridin va céc dic tinh vé hoat tinh diét cé cua ching da dugc
boc 1 trong linh vue ndy, bao gom, vi du, cong bd don patent My 56 2015-0164074 &
cap dén axit 4-amino-6-(alkyl dugc thé halo)-picolinic va viéc str dung chting lam thude
diét co, cong bd don patent My sb 2014-0274695 dé cap dén 4-amino-6-(di vong)
picolinat va 6-amino-2-(di vong) pyrimidin-4-carboxylat va viéc st dung ching lam
thudc diét co, cong bd don patent M s6 2014-0274696 d& cap dén 4-amino-6-(phenyl
dugc thé & vi tri thit 4)-picolinat va 6-amino-2-(phenyl dugc thé & vi tri the 4)-
pyrimidin-4-carboxylat va viéc st dung ching lam thubc diét co, cong bd patent My s6
2014-0274702 d& cép dén 4-amino-6-(di vong)picolinat va 6-amino-2-(di

vong)pyrimidin-4-carboxylat va vi¢c st dung ching lam thubc diét c6, cong bd don
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patent M§ s6 2014-0274703 d& cap dén 4-amino-6-(pyridyl va phenyl dugc thé & vi tri
thir 2)-picolinat va 6-amino-2-(pyridyl va phenyl dugc thé & vi tri thir 2)-pyrimidin-4-
carboxylat va viéc sir dung chiing lam thudc diét cé, cong bb don patent M§ s6 2014-
0274701 d& cap dén 4-amino-6-(di vong)picolinat va 6-amino-2-(di vong)pyrimidin-4-
carboxylat va viéc sir dung chiing 1am thudc diét 6, va cong bb don patent M§ s 2015-
0133301 @ cép dén 3-alkoxy, thioalkyl, va amino-4-amino-6-(dugc thé)picolinat va
viéc st dung chung lam thubc diét c6. Tuy nhién, hop chét gbc pyridin chia vong
isoxazolin va viéc st dung chiing 1am thubc diét cd theo sang ché nay 1a chua duge boe

A

10.
Ban chit k§ thuét ciia sang ché
Vén dé k¥ thuat

Sang ché nay da dugc tao ra tir cc yéu cAu néu trén, va sang ché dugc hoan
thanh v&i viéc khing dinh ring mot hop chit bat ky dwogc chon tir hop chét gbe pyridin
chira vong isoxazolin dugc bidu thi bdi Cong thire 1 va mudi dugc chép nhan trong linh
vuc héa noéng cia nd c6 tinh chon loc ddi véi mot loai cay trdng va khong gay hai dbi
v6i cdy trdng hitu ich, nhu lia my, ngd, va laa, va c6 tac dung diét cd tuyét voi trude va
sau khi phét sinh co dai dé loai bé cé dai 14 rong.
Giai phap k¥ thuét

Céc phuong 4n ciia ban mb ta nay dé xuét mot hop chét bat ky duoc chon tir hop
chit gbc pyridin chira mot vong isoxazolin dugc biéu thi béi Cong thirc 1 va mudi dugc

chap nhan trong linh vuc héa ndng cia no:

[Cong thic 1]

trong do, trong Cong thirc 1,
Ri1a H, nhém C1-Cj4 alkyl, hodc nhém benzyl;

R; 12 H hoiic nhém C;-C; alkyl;
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n 12 s6 nguyén tir 0 dén 3;

X la halogen hodc -NR3R4, trong d6 mdi R; vaRs doc 1ap 1a H, nhém Ci-C alkyl,
hodc nhém C(O)metyl;

Y 1a CH, C-halogen, hodc N; va

Z 1a H, halogen, nhém C1-C4 alkyl, nhém Ci1-C4 halo alkyl, nhém Ci-Cs alkoxy,
nh6ém C1-Cq alkoxy cacbonyl, nhém phenyl dugc thé bang it nhat mot Rs, trong d6 Rs 12
halogen, nhom C1-C4 alkyl, nhém C;-C4 alkoxy, hodic nhém Ci-Cq halo alkyl, hodc nhom
di vong trong d6 nhom di vong 1a vong no hodc chua no, 5 canh hodc 6 canh, chira it

nhit mét nguyén tir duge chon tir N, O, va S.

Ngoai ra, sang ché dé xuét thube diét co chira, lam thanh ph?m hoat tinh, hop
chét dugc bibu thi boi Cong thirc I, mudi duoc chép nhan trong linh virc héa nong cuia
né, hodc két hop ctia hop chit dugc biéu thi boi Cong thirc I va mudi dugc chip nhan

trong linh vuc hdéa néng cua no.

Séng ché d& xuét ché pham diét co chira, 1am thanh phan hoat tinh, hop chit
duge chon tir hop chét gbc pyridin chira vong isoxazolin dugc biéu thi bdi Cong thic 1
va mubi dugc chip nhan trong linh virc héa ndng ciia n, hoic két hop ciia hop chét gde
pyridin chtra vong isoxazolin dwgc biéu thi béi Cong thirc 1 va mudi duge chip nhan
trong linh vuc hoa ndng cta no, véi lugng nim trong khoang tir 0,1% trong lugng dén
99,9% trong lugng; va

it nhat mot chét phu gia dugc chon tir chit hoat dong bé miit, chét pha loing
dang rén, va chit pha loang dang 16ng, véi lugng nim trong khoang tir 0,1% trong lugng
dén 99,9% trong luong.

Sang ché d& xuit phuong phéap didu ché hop chit gbc pyridin chira vong
isoxazolin dwgc bidu thi bsi Cong thirc 1 bing cach cho hop chit Pugc biéu thi boi

Cong thirc 2 phan tng v6i hop chit dugce biéu thi béi Cong thirc 3:

[Cong thirc 2]
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R1, Rz, n, X, Y, va Z trong cac Cong thirc 1, 2, va 3 c6 nghia giéng nhu duoc mo

ta trong Cong thirc 1 & trén.
Hiéu qua ciia sang ché

Theo hop chét bit ky dugc chon tir hop chét gbc pyridin chira vong isoxazolin
duoc bidu thi béi Cong thirc 1 va mubi dugc chip nhén trong linh vuc héa ndng cua nd,
thubc diét co chira, 1am thanh phan hoat tinh, hop chit dwoc bidu thi béi Cong thirc 1,
mudi dugc chip nhén trong linh vire héa nong cia né, hodc két hop ciia hop chét dugc
biéu thi boi Cong thirc I va mudi duge chép nhén trong linh vyc héa ndng cla nd, va
phuong phép diéu ché hop chét gbc pyridin chira vong isoxazolin duge biéu thi boi Cong
thirc 1 bang cach cho hop chét dugc biéu thi boi Cong thirc 2 phan tng véi hop chét
dugc biéu thi béi Cong thuc 3, do tinh chon loc dbi voi cac cay tréng, c6 thé thu dugc
tac dung diét cé tuyét voi trude va sau khi phét sinh cé dai dé loai bd c6 dai 14 rong, ma

khong gay hai cho céc cdy trdng hitu ich, nhu lia my, ngd, va lta.
M0 ta chi tiét sang ché

Sang ché @& xuét hop chét bit ky dwgc chon tir hop chét gbc pyridin chira vong

isoxazolin dugc bidu thi béi Cong thire 1 va mudi duge chip nhan trong linh vuc hoéa
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ndng cua no.

[Cong thurc 1]

trong d6, trong Cong thirc 1,

Ri1a H, nhém C1-Cy4 alkyl, hodc nhém benzyl;
R21a H hodc nhém Ci-C; alkyl;

n 1a s6 nguyén tir 0 dén 3;

X 1a halogen hodc -NR3R4, trong d6 mdi R3 vaRs doc 14p 13 H, nhém C;-C; alkyl,
hodc nhém C(O)metyl;

Y 1a CH, C-halogen, hodc N; va

Z 1a H, halogen, nhém Ci-C4 alkyl, nhom Ci-Cj halo alkyl, nhém C;-Cs alkoxy,
nhom C1-Cs alkoxy cacbonyl, nhém phenyl dugc thé bang it nhit mot Rs, trong d6 Rs1a
halogen, nhém Ci-Cs alkyl, nhém C;-C4 alkoxy, hodc nhém C;-C4 halo alkyl, hodc
nhom di vong trong d6 nhém di vong 13 vong no hodc chua no, 5 canh hodc 6 canh, chira
it nhat mot nguyén tir duge chon tir N, O, va S.

Theo mot phuong an,

Ri11a H, nhém metyl, nhém etyl, hodc nhém benzyl;

R21a H hodc nhém metyl;

n 12 sb nguyén tir 0 dén 1;

X 14 Cl hoic -NR3R4 trong d6 mdi R3 vaRy4 doc 14p 1a H, nhém C1-C; alkyl, hodc
nhém C(O)metyl;

Y 1a CH, CCl, CF, hodc N; va

Z 1a H, Br, Cl, nhém C;-Cs alkyl, nhom Ci-C4 halo alkyl, nhém C;-Cj alkoxy,

nhom C1-C4 alkoxy cacbonyl, nhdm phenyl dugc thé bang it nhit mét Rs trong d6 Rs 1a

F, Cl, hodc nhém metoxy hodc
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nhom di vong dugc chon tir

N N A 4 S\ X S\
N NS \/j \‘/j & N NY ) N Do
N ,N//jN Ss s &o' , \,‘ oS/ S

) =N

Theo mot phuong én,

Ri1a H, nhém metyl, nhém etyl, hodc nhém benzyl;

R2 13 H hoédc nhém metyl;

n 12 s6 nguyén tir 0 ¢én 1;

X 13 -NR3R4 trong d6 R3 vaRa4 doc 14p 1a H, nhom metyl, hodc nhém C(O)metyl;
Y la CH, CCl, CF, hodc N; va

Z 1a H, Br, Cl, nh6m metyl, nh6m tert-butyl, hodc nhém triflometyl.

Céc vi du v& hop chét gbc pyridin chira vong isoxazolin dugc biéu thi bdi Cong

thirc 1 1a nhu dugce néu dudi day:
metyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;
axit 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinic;
metyl 4-amino-3-clo-6-(3-metyl-4,5-dihydroisoxazol-5-yl)picolinat;
axit 4-amino-3-clo-6-(3-metyl-4,5-dihydroisoxazol-5-yl)picolinic;
metyl 4-amino-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-yl)picolinat;
axit 4-amino-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-yl)picolinic;
metyl 4-amino-3-clo-6-(3-triflometyl-4,5-dihydroisoxazol-5-yl)picolinat;
axit 4-amino-3-clo-6-(3-triflometyl-4,5-dihydroisoxazol-5-yl)picolinic;
metyl 4-amino-3-clo-6-(3-tert-butyl-4,5-dihydroisoxazol-5-yl)picolinat;
axit 4-amino-3-clo-6-(3-tert-buty1—4,5-dihydroisoxazol-S-yl)picolinic;
metyl 4-amino-3-clo-6-(4,5-dihydroisoxazol-5-yl)picolinat;
metyl 4-amino-3-clo-6-(3-brom-5 -mety1-4,5-dihydroisoxazol-S—yl)picolinat;
axit 4-amino-3-clo-6-(3-brom-5-metyl-4,5-dihydroisoxazol-5-yl)picolinic;

metyl 4-amino-3-clo-6-(3-clo-5-metyl-4,5-dihydroisoxazol-5-yl)picolinat;

_7-



32115

metyl 4-amino-6-((3-clo-4,5-dihydroisoxazol-5-yl)metyl)-3-clopicolinat;
axit 4-amino-6-((3-clo-4,5-dihydroisoxazol-5-yl)metyl)-3-clopicolinic;

etyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;

isopropyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;
isobutyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;

benzyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;
4-metylbenzyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;
4-triflometylbenzyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl) picolinat;
4-metoxybenzyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;
4-bromobenzyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;
4-flobenzyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;
phenyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;

lithi 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;

natri 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazdl-S-yl)picolinat;

etyl 4-amino-6-(3-brom-4,5-dihydroisoxazol-5-yl)-3-clopicolinat;

isopropyl 4-amino-6-(3-brom-4,5-dihydroisoxazol-5-yl)-3-clopicolinat;
isobutyl 4-amino-6-(3-brom-4,5-dihydroisoxazol-5-yl)-3-clopicolinat;
benzyl 4-amino-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-yl)picolinat;
4-metylbenzyl 4-amino-6-(3-brom-4,5-dihydroisoxazol-5-yl)-3-clopicolinat;

4-triflometylbenzyl 4-amino-6-(3-brom-4,5-dihydroisoxazol-5-yl)-3-

clopicolinat;
4-metoxybenzyl 4-amino-6-(3-brom-4,5-dihydroisoxazol-5-yl)-3-clopicolinat;
4-bromobenzyl 4-amino-6-(3-brom-4,5-dihydroisoxazol-5-yl)-3-clopicolinat;
4-flobenzyl 4-amino-6-(3-brom-4,5-dihydroisoxazol-5-yl)-3-clopicolinat;
phenyl 4-amino-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-yl)picolinat;

metyl 6-amino-5-clo-2-(3-brom-4,5-dihydroisoxazol-5-yl)pyrimidin-4-
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carboxylat;

axit 6-amino-5-clo-2-(3-brom-4,5-dihydroisoxazol-5-yl)pyrimidin-4-
carboxylic;

metyl 6-amino-5-clo-2-(3-clo-4,5-dihydroisoxazol-5-yl)pyrimidin-4-carboxylat;

axit 6-amino-5-clo-2-(3-clo-4,5-dihydroisoxazol-5-yl)pyrimidin-4-carboxylic;

metyl 3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)-4-(metylamino)picolinat;
‘metyl 3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)-4-(dimetylamino)picolinat;

axit 3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)-4-(dimetylamino)picolinic;

metyl 4-amino-3,5-diclo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;

axit 4-amino-3,5-diclo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinic;

metyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)-5-flopicolinat;

axit 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)-5-flopicolinic; va

céc mubi duge chip nhén trong linh vuc héa nong ctia ching.

Céc vi du v& cac mubi duoc chip nhan trong linh virc héa néng ciia hop chét gbc
pyridin chira vong isoxazolin dugc bidu thi boi Cong thuc 1 12 mudi kim loai, mudi véi
bazo hitu co, mubi véi axit vd co, mudi véi axit hitu co, va mudi vai axit amin co tinh
bazo hoic axit.

Céc vi du vé mudi kim loai 13 cac mubi kim loai kiém nhu mudi natri hoic kali;
cac mudi kim loai kiém thd nhu mudi canxi, mudi magie, hodc mubi bari; va cac mubi
nhoém. Cac vi du vé& mubi véi bazo hiru co 1a mubi véi trimetylamin, mudi voi trietylamin,
mubi véi pyridin, mubi véi picolin, mudi véi 2,6-lutidin, mudi véi etanolamin, mubi véi
dietanolamin, mudi v&i trietanolamin, mubi véi xyclohexylamin, mudi  véi
dixyclohexylamin, va mudi véi N,N-dibenzyletylendiamin. Cac vi du v& mubi véi axit
vd co 12 mubi véi axit clohydric, mubi véi axit bromhydric, mudi v6i axit nitric, mubi
véi axit sulfuric, va mudi véi axit phosphoric. Céc vi du v& mubi véi axit hiru co 1a mudi
v6i axit formic, mubi véi axit axetic, mudi véi axit trifloaxetic, mudi vai axit phtalic,
mudi véi axit fumaric, mudi véi axit oxalic, mudi véi axit tartaric, mudi véi axit maleic,
mudi véi axit xitric, mubi véi axit suxinic, mubi véi axit metansulfonic, mudi véi axit

benzensulfonic, vd mudi véi axit p-toluensulfonic. Cac vi du vé muoi v6i axit amin c6
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tinh bazo 1a mubi véi arginin, mudi vdi lysin, va mudi v6i ornithin. Céc vi du vé mudi
v4i axit amin c6 tinh axit 13 mudi véi axit aspartic va muoi véi axit glutamic.

Ngoai ra, sang ché dé xuét thudc diét co chira, lam thanh phéan hoat tinh, hop
chat duogc bi€u thi béi Cong thirc I, muodi dugce chap nhén trong linh vuc héa néng cia
n6, hoic két hgp cta hop chat duge biéu thi béi Cong thire I va mudi dugc chap nhin

trong linh vuc héa ndng cua no.

Thudc diét cd c6 tinh chon loc ddi véi cac ciy trong, va cé thé duge st dung cho

giai doan tién nay mam cua co dai dé loai bd co 14 rong.

Thudc diét ¢o cé tinh chon loc ddi véi cac cdy trong, va ¢ theé duge s dung cho

giai doan sau ndy mam ctia cé dai d¢ loai bo co 14 rng.

Cay trong c6 thé 13 cay ngd, la my, hoic lua, nhung khdng chi giéi han & do,
va ¢O dai c6 14 rdng cod thé 13 Quamoclit pennata, Abutilon theophrasti Medicus,
Aeschynomene indica, Xanthium strumarium, hogc Catchweed bedstraw, nhung khong
gigi han & do.

Sang ché d& xuét ché phdm diét c¢é bao gbm, 1am thanh phan hoat tinh, hgp chét
dugc chon tir hop chét gde pyridin chira vong isoxazolin dugc biéu thi bai Cong thirc 1
va mudi duge chdp nhén trong linh vic hoa ndng clia né, hodc két hop ctia hop chét gbc
pyridin chira vong isoxazolin dugc biéu thi bsi Cong thirc 1 va mudi dugc chip nhan
trong linh vuc héa ndng clia nd, véi lugng nim trong khoang tir tir 0,1% trong lugng
dén 99,9% trong lwong; va it nhit mot chét phu gia dugc chon tir chét hoat dong bé mit,
chit pha lodng dang rén, va chét pha loang dang léng, véi lugng ndm trong khoang tir

tir 0,1% trong luong dén 99,9% trong lugng.

[Cong thirc 1]

trong dd, trong Cong thirc 1,
Ri1a H, nhém C1-Cs alkyl, hodc nhém benzyl;

R2 134 H hodc nhém C1-C; alkyl;
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n 12 s6 nguyén tir 0 dén 3;

X la halogen hodc -NR3R4 trong d6 mdi R3 vaR4 @6c 14p 1a H, nhém C; - C; alkyl,
hodc nhom C(O)metyl;

Y la CH, C-halogen, hodc N; va

Z 1a H, halogen, nhém C1-C4 alkyl, nhém C1-C4 halo alkyl, nhom Ci-Cy alkoxy,
nhom Ci-Cj alkoxy cacbonyl, nhdm phenyl dugc thé bang it nhat mot Rstrong d6 Rs1a
halogen, nhom Ci-Cs alkyl, nhém C;-Cs alkoxy, hodc nhém Ci-C4 halo alkyl, hodc
nhom di vong trong d6 nhém di vong 1a vong no hodc chwra no, 5 canh hoéc 6 canh, chira

it nhat mot nguyén tir dugc chon tu N, O, va S.

Ché phém diét ¢6 c6 thé dugc bao ché & dang bét ky trong s6 bot thim uét,
huyén phu, nhii trong, huyén pht min, chét 16ng, chit 16ng phén tan, bot thdm w6t dang
hat, hat, bot, bot thAm wdt dang 10ng, hat ndi, va vién nén, nhung khong chi gi6i han &

cac dang nay.

Ché phém diét c6 c6 thé con bao gém, ngoai thanh phén hoat tinh, it nhét mot
thanh phan dugc chon tir chét &c ché axetyl-CoA carboxylaza (ACCaza); chét wc ché
axetolactat synthaza (ALS); thudc diét c6 auxin; chit trc ché van chuyén auxin; chét tc
ché sinh tdng hop carotenoit; chit tc ché 5-enolpyruvylshikimat 3-phosphat synthaza
(ESPS); chét trc ché glutamin synthetaza; chit &rc ché sinh tdng hop lipit; chét trc ché su
nguyén phén; chit e ché protoporphyrinogen IX oxidaza; chét e ché qua trinh quang
hop; chét co tac dung hiép dbng; chit sinh trudng; chit tc ché sinh tdng hop thanh té
bao; va thudc diét co da biét bt ky.

Sang ché dé xuit phwong phap diéu ché hop chét gbc pyridin chira vong
isoxazolin duge biéu thi béi Cong thirc 1 bing cach cho hop chét dugc biéu thi béi Cong

thire 2 phan Gng véi hop chit duge bidu thi bdi Cong thire 3.

[Cong thure 2]

[Cong thirc 3]
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-OH

R1, Rz, n, X, Y, va Z trong cac Cong thirc 1, 2, va 3 ¢6 nghia giéng nhu dugc md

ta trong Cong thire 1 & trén.

Theo phwong phap nay, nhu dugc md ta trong So dd phan tmg 1 dugc minh hoa
du6i day, hop chét duoc bidu thi béi Cong thic 2 trong d6 vi tri thir 6 dugc thé bang
nh6m vinyl hodc nhom aryl dugce cho phéan trng v6i hop chét bromo oxim dugc biéu thi
b&i Cong thirc 3 trong didu kién bazo dé thu dugc hop chét dugc biu thi bdi Cong thirc
L.

[So dd phén tng 1]

.OH
)
0 Br)\z , bazo
(0]
N [cOng thirc 3] N Rs
Ri0™ W > ROTYYH o

cl =Y Ry dung moi, gia nhiét ol =Y 4

X X Z
[cong thirc 2] [cong thirc 1]

Ri, R2, n, X, Y, va Z 1a nhu dugc xac dinh theo Cong thirc 1.

Trong So db phan ung 1, bazo c6 thé 13 kali hydro cacbonat (KHCO3), natri
hydro cacbonat (NaHCO3), kali cacbonat (K2COs), natri cacbonat (Na2COs), hodc
trietylamin (Et;N), va dung moi c6 thé 12 hdn hop gdm nude va dung mdi hitu co hodc
chi ¢6 dung méi hitu co. V& khia canh ndy, dung méi hitu co san c6 trong ban mo ta nay
c6 thé 13 etyl axetat (EtOAc), dimetylformamit (DMF), metylen clorua (CH2Cl), etyl
ete (Et20), tetrahydrofuran (THF), rugu etylic (EtOH), dicloetan (CICH>CH:Cl), hodc

-12-



32115

dung mbi tuong tu. Nhiét 46 phan ung co thé ndm trong khoang tir 40°C dén 80°C. Sau
khi phan ing hoan thanh, pha lodng chét phan tmg bing cach str dung dung méi hitu co,

tiép do rira bang nudce, 1lam kho, va co, va tinh che bang sdc ky cot.

Sau day, cdc phuong 4n cia sang ché s& dugc md ta chi tiét hon tham chiéu dén
cac vi du thuc hién séng ché. Cac vi du @& xuit trong ban mé ta nay chi nham muyc dich
minh hoa, va khong nhim gi6i han pham vi ctia s4ng ché, ma s& 12 hién nhién déi véi
ngudi ¢6 hidu biét trung binh vé linh vuc k§ thuat nay.

Vi du thyc hién sing ché

Céc hop chét dugc bidu thi boi Cong thirc 1 duge tng hop theo cac Vi du thuc
hién sang ché dugc thé hién trong Bang 1, va ngudi c6 hiéu biét trung binh vé linh vuc
k¥ thuat nay c6 thé d& dang tdng hop dugc hop chét dugce thé hi¢n trong Bang 2 bang
cach sit dung cac phuong phap tbng hop da biét hodc cac phuong phap cai bién cua
ching.

Bang 1. C4c vi du v& hop chét dugc bidu thi bdi Cong thuc 1 theo sang ché

-13-
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: e - iz, o), 8,30 (dad, T= zzs
16,6, 8,2 He, 2H), 1,42.¢t, J
=71 Hz, SH), 1,34 ¢, J =
71 Hz_,,sﬂ)

1H NMR.(500 MHz, CDCl,) & |
719G, H), 551-@d, J=" |

. B .~ hozs 51Hz, 1), 522 (s,
Me |'H | NHi-jCH| 0 )| 0.|2H), 3,97 G 3H), 356541
PN m) 324 ad, J= 157,

5,1 Hz. 1H), 3,16 (s, 4H),

1,56 (s, 6HJ

: "lH NMR (300 MHZ,

e e b s/ o I5p20ad, 7=:10,2, 58 Hz,
H, | B | NHzo CH | §”i Doy e Ty 102 |
T |, IH) mz&-s 7: (m, IH)

}IH NMR. (300 ‘MHz, CDCL)'5
1754 (d, J= 22 Hz, )"
708G, 1), 6,78 (d, J: 43 5

‘ : Va ‘Hz, 1H j ( :
Me H | NHz:| cH 2—@ fo ‘,18 Hz, m) 5?5 (aa T=
. | , 11,1, 57 Hz, 1H); 435€
,,zH’:' 4,01 (s, 8H), 381 (dd, J
=169, 11,1 Hz; THY, 356
(dd, =189, 58 Hz, 1)

| iy NMR (300 MHz, |
: —da) 5 7,87 (4= 1,2
| Hz, 1H.

: 96 (d, J= 3,3 H, |

| o %ﬁi’ 888 {s, 1) 315-? |
< |Hz, 1H); 5,58 (dd; J =111,
7 Hz. 1H), 376 (dd, =
1’7 0 11 1.Hz, 1H), 3,49 (dd
,o 87 Hz, 1HY

Me H | NHz. | CH | ‘L‘*é‘ﬂ’f\' 0:
e : ; : v \;‘-‘-"’N

: ;‘H 'NMR (300 MHz,

|DMS0-da) 59,18 (5, 1H),
'§.93 G, 1H),

. | e bS] o 1832 6 1),

B | H | NHE ) CH | N ) 01655 Gl i), 580 (d, 7
| ~ 110,75 Hz, 1H), 414-874. |

o |
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bl |

i NN

- NH.

CH:

| C(’O)OMé":.‘

12H NMR (300 MHz;. cncrg)
6,96-6,92 (m, 1H), 5,8

J=118,869 Hz, 1H), sos
(s, 2H), 3,925, 3H) ‘389
(s, 3H), 359-(dad, 7 =250,

|18)1,'9,8 Hz, 2H)

|83

dso-Pr

CH

Br

I HHR (300" MHZ, CDCla) 8 ’

6,94 (s, 1H) 565" (dd
5 500 s, 2H$ el

(dd L7175, 111 Hz, 1 ),
351 dd, J = 85 Hz,

_ 1H); 141G, J== és Hz, 8H

|8t

isa—Bu .

cH

Br

‘1H HMR (500 MHz, CDCL} 8-'

6,95 (s, 1H); 565 .(dd, J =
11,1, 64 Hz, ui) 495 (brs,
2H3 69

2H), 3 e? (dd = 17,8, 11. 3

Hz, 11%) 352 (dd J= 17:4,
Hz, 1151 1H),

: 102 d,J 84Hz, BH)

, -85 |

Ph

- NHz., '

CH

Br

i NME (500 MHz, CDCL)-5
..-; A4 (m, 2H), 7,

29 (m, SH)-
7'02 (s, 1H), 577 (dd

i Hz, ]H rs,
2H§' 3és dd, J r} 112
Hz, 1H), 853 (dd =128,
6,4 Hz,: 1}13

s

Ba

- NHz,

CH.

Br

"(dd 111 s

1382 (dd
11D, 3
Hz, 1F

50 NME Goo. MHz, CDC) &

?4— ?46 (m;- 2H 2-7139
1, 5

) 8,93 (s 1
5 Hz, lg

42 (s é (brs, 2H),
1? 5, 11,1 Hz,-
47 (dd ="175,8
1)

1:87

| (4-Me-P

h)CHz

: NH:z

CH.

Br.

1. NMR Goo ‘MHz,. cnck) $

7,35 {d, J = -3,0.Hz, 2H),|
718 (d, 7 = 80 Hz, 2H),
692 (s, 1H), 583 @d, T =

|1L1, 85 Hz, | iH) 538 (s,

2H)," 488 ‘2HY, 3865

1Cad, 7= 175 i1 Hy, A,

348 (dd f 17’5 65 Hz,
1ﬁ)z s, SH
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’H NMR

sb

88

{A=CFa=

Ph)CI'Iz ‘

Ra:| )

| NH’ E

-1i

Br.
~H’) 2H) 3.69

R i

H NMR (500.MHz, CDCly) &
.788 , J— 83 Hz; 2H),

(d Hz; ZH}
97 (s, IH) 5és dd,
es Hz, 1H) 548" (s,

(dd, J = 17 5 1 Hz, 1D,
350 {dd J{— 1?5 85 Hz,|

89

I (4—016!&% |

CH:

Br

3H), -3 85-(dd, J 1?5 11

I NMR: (soo MHz, cnc:,) s|
739 (& J-= 83 Hz; 2H)

691 {d, J.= 8,8 Hz; 'ZH),‘

Sgss G, 1H), 582 (dd

11, 65 Hz, 1H),. 535 (s,
ZH), 4,50 ({frs, &, SHG
Hz, 1H); 348 (dd;.J= 17,5,
85 Hz, 1H) |

90

(a-F-rh) |

» HH’ ;

CH _

Br.

IH NMR:: (500 MHz, cnc:,) 5
7 A (m; 2H), 7,07 (m; 2H),

4 (s 1 H),. 583 (dd J-
8,4 Hz, 1), 5

42H§ 499 brs; 2H} 3
dd,-J = 17
- ﬁ;)s (4, /= 174, 84 Hz,|

4, 112 Hz, 1i1),

.

-91

| @-Br-P

h)CHz

i

Br-

1 NMR500- MHz, CDCL,) sl

752 (d; J= 83 Hz, 2H)|
734 {d, J= 83 Hz, ?}i);

B ,98 (s, 1H),'5

112, 64 Hz, 1’H) 7 s,f
2" 4,91 (brs, 2H) 38

(dd, T = 174 1 7,2 Hz, m;

3,50 (dd,.
1y

4, 64 Hz,

92

Jso-Pr

| ‘«HHz:i;

CH:

Cl

T NMR. (00, MHz, CDCL) 8
893 (s, 1H), 5,71 (

11,1, es Hz; lh);' 5?' 5 o
1), brs, .. 363
{dd, -J < 175 111 Hz, 1),

347 (4.7 = 174, 85 _Hz,

1), 141 4d; = é4 Hz, 6H)

93 |

iso-Bu

: “CH:

c1

;H NMR (300 MHz, CDCIe) 8

98 (s, 1H), 572 (dd,

11,1 ¥ Hz), 1), 502 (brs,
2H’) 418 {d; J— 88 Hz
2H) 382 (dd, J é 111
Hz, 1H), 348 (dd -
84 Hz 1H);" zm nh

102, 7= 6,8 Haz,: sH)
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{86 .

*H NMR:

94 |

Pr | H | NHz

cH

ClL

iz
’ 2}1’3 3 86 (dd 178, 112

1}; mm 500 MHz, CDCl 51
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84 Hz, nﬁi) soo (brs,-
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95 |

a

1),
Hz, 1

I NMR (300 MHz, CDCL)§
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WCH; H ] N

| CH
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734 .4, ;= 7,9 "Hz, 2H),
'z 17 (4, J.= 79 Hz, 2H),‘

_691 G, 10, 5,68 (dd,

0, 85 Hz, - H), . 5,37 "(s,_

|14
21, 493 brs; 2H), 359

(dd; 7% 175,11,0 Hz, 1),
341 (d, Fo 175, 65 Hz,

1), 234:Gs;: 3H)
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(4—01'!! 2 . st
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CH.

CL

. NMR. (500 MHz, cnck) 5
740 (d; 8,7 Hz, 2H),
:‘ggga(ﬁﬁ iggnegg @ 2 L
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CHz.

cH
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.. 1i
n2H’}. - 4,90 {brs, 2H) 382
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5
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“?H.NMR
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NHz
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| {Em)’ 875 (dd, J
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553 (dd, J= 11,1, 77 He,
17 4 11,1
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cH

Cl-

Q’H NME_ (00" MHz, CD0D)
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CH

Cl:
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110
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: 1‘111 5'Hz, 1H); 3,88 (dd,
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H NMR.

}

| NHMe

c

2H: NMR 300 MHz, CDCla) 8
? 18*1'! s, 1H);

576 (dd, J
7.0 Hz, 1H); 522" rs,
3.97 (s, 3H) si%s (dd;

185, é ‘_

@ad 1'?5 70"' H' 1i{
_ig,oo (d J 4,9 I-iz, 31?) )

3

Cl

), 576 (dd T=
If-l 8- (s,
4 (dd 17 185 11 0
H§0 (dd J= 17,

9:Hz, 1H);:8 03 (s,. eH)

J*H - NMR: (300 MHz, €DCl) & |
| ? fe G, ]H

‘ ;:]‘*3}1’)

Hz, lff)

; 117 H ‘H

‘NMez

CH

: ‘le'

4 1108; 7.9 Hz, 1H§

| '(dd
1308(5 8.H)

|PH. NMR (300 MHz, cnson)

8
JZ178, 1 . 1M), 352
J = 17é 79 ‘Hz, -1.H),

§.7:08.G, -1H), .5,

Vi du 1. Diéu ché metyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat

0 o-N
~o | N\
. P
NH

Cl

Quy trinh 1) metyl 4-axetamido-3-clo-6-vinylpicolinat

Thém kali

(5,83ml, 41,8mmol) vao dung dich chita metyl 4-axetamido-3,6-diclopicolinat (10g,

vinyltrifloborat

(5,70g,
bis(diphenylphosphino)feroxen]diclopaladi(Il) (621mg, 0,76mmol), va trietylamin

41,8mmol),

[1,1

38,0mmol) trong EtOH (200ml) & nhiét d6 trong phong. Khir khi hdn hop nay bang nito

trong 1 gi® va gia nhiét hdi luu trong 18 gi® trong mdi trudng nito. Lam ngudi hdn hop

phan mg dén nhiét d¢ trong phong, loc, ¢ dudi ap suét thip, va phan 16p thanh etyl

axetat va nudc. Tach 16p nudce va chiét bang etyl axetat (x 3) va lam khd cac 16p hitu co

két hop (MgSOu), loc, va ¢b dudi 4p suét thAp. Tinh ché phan con lai bing sdc ky cot
silicagel (30% EtOAc/hexan) dé thu dugc hop chét néu & & muc nay (9,6g, 99%).

'H NMR(300MHz, CDCL) 8 8,65(s, 1H), 7,93(brs, 1H), 6,81(dd, J=17,5,
10,8Hz, 1H), 6,27(d, J=17,4Hz, 1H), 5,59(d, J=10,8Hz, 1H), 5,32(s, 1H), 4,02(s, 3H),

2,33(s, 3H)
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Quy trinh 2) metyl 4-axetamido-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat

Thém N-closuxinimit (320mg, 2,4mmol) vao dung dich chtra axit 2-
(hydroxyimino)axetic (107mg, 1,2mmol) trong DME (dimetoxyetan) (5ml), va gia nhiét
hén hop phan tmg dén 110°C trong 1 gid, 1am ngudi dén nhiét do trong phong va loc.
Thém vao dich loc nay metyl 4-axetamido-3-clo-6-vinylpicolinat (254mg, 1,0mmol) va
dung dich chtra natri hydro cacbonat (NaHCO3) (210mg, 2,5mmol) trong nuée (0,5ml)
va gia nhiét hdi luu hdn hop phan tmg & 80°C trong 18 gio. Sau khi két thic phan tmg,
phén 16p hdn hop thanh etyl axetat va nude. Tach 16p nude va chiét bang etyl axetat (x
3) va lam khé cac 16p hitu co két hop (MgSOs), loc, va co dudi 4p suét thap. Tinh ché
phin con lai bang sic ky cot silicagel (50% EtOAc/hexan) dé thu dugc hop chét néu &
dé muc nay (232mg, 70%).

'H NMR(300MHz, CDCls) 88,77(s, 1H), 7,95(brs, 1H), 5,81(t, J=9,3Hz, 1H),
4,02(s, 3H), 3,61(d, J=9,3Hz, 2 H), 2,33(s, 3 H)

Quy trinh 3) metyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat

Thém tir tir axetyl clorua (1,3ml, 17,58mmol) vao dung dich chira metyl 4-
axetamido-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat (730mg, 2,20mrriol) trong
MeOH (10ml) & 0°C va gia nhiét hdi lvu hdn hgp phan ting trong 1 gio. Sau khi két thuc
phan tng, 1am nguoi hdn hgp nay dén nhiét @ trong phong va pha lodng bang nudc.
Chiét dung dich nay bang etyl axetat (x 3) va lam khd cac 16p hitu co két hop (MgSO4),
loc, va cd dué6i ap suét thap. Tinh ché phan con lai bing sic ky cot silicagel (50%

EtOAc/hexan) d& thu dwgc hop chét néu & dé muc nay (430mg, 67%).

TH NMR(300MHz, CDCl3) 86,99(s, 1H), 5,74(dd, J=11,1, 7,0Hz, 1H), 4,99(brs,
2H), 3,99(s, 3H), 3,66(dd, J=17,5, 11,1Hz, 1H), 3,45(dd, J=17,5, 7,0Hz, 1H)

Vi du 2. Piéu ché axit 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinic

o) o-N

NH,

Thém dung dich chtra lithi hydroxit (40mg, 0,95mmol) trong nudc (0,5ml) vao
dung dich chta metyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat
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(230mg, 0,79 mmol) trong THF (tetrahydrofuran)(3ml) va khudy hén hop phan tmg &
nhiét do trong phong trong 3 gid. Sau khi két thiic phan tmg, axit hod hdn hgp nay bang
HCI 1IN, chiét bing etyl axetat va lam khd 16p hitu co (MgS0s), loc va c¢b dudi ap suit
thip @& thu dugc hop chitnéu & d& muyc nay (215mg, 98%) ma khong cén tinh ché bing

sac ky cot silicagel.

THNMR(500MHz, CD30D) 7,09(s, 1H), 5,75(dd, J=10,1, 7,7Hz, 1H), 3,75(dd,
J=17,4, 10,1Hz, 1H), 3,63(dd, /=174, 7,7Hz, 1H)

Vi du 3. Diéu ché metyl 4-amino-3-clo-6-(3-metyl-4,5-dihydroisoxazol-5-yl)picolinat

_N
0 o-N
\O ’ N\
cl N
NH,

Quy trinh 1) metyl 4-axetamido-3-clo-6-(3-metyl-4,5-dihydroisoxazol-5-yl)picolinat

Thém phenyl isoxyanat (0,28ml, 2,60mmol), nitroetan (93pul, 1,3mmol) va
trietylamin (8ul, 0,06mmol) & 0°C vao dung dich chira metyl 4-axetamido-3-clo-6-
vinylpicolinat (300mg, 1,18mmol) trong benzen (5ml), va gia nhiét hdi luu hdn hop
phan tmg & 90°C trong 18 gid. Sau khi két thuc phan tng, phan 16p hdn hop thanh etyl
axetat va nuée. Tach 16p nudce va chiét bing etyl axetat (x 3) va lam khd céc 16p hitu co
két hop (MgSO), loc, va cb dudi 4p suét thip. Tinh ché phan con lai bing sic ky cot
silicagel (50% EtOAc/hexan) dé thu dugc hop chit néu & dé muyc nay (256mg, 70%).

'H NMR(300MHz, CDCl3) 88,73(s, 1H), 7,93(brs, 1H), 5,63(dd, J=10,1, 6,9Hz,
1H), 4,01(s, 3H), 3,42(dd, J=17,3, 10,1Hz, 1H), 3,27(dd, J=17,3, 6,9Hz, 1H), 2,31(s,
3H), 2,03(s, 3H)

Quy trinh 2) metyl 4-amino-3-clo-6-(3-metyl-4,5-dihydroisoxazol-5-yl)picolinat

Thém tir tir axetyl clorua (0,42ml, 5,65mmol) & 0°C vao dung dich chira metyl
4-axetamido-3-clo-6-(3-metyl-4,5-dihydroisoxazol-5-yl)picolinat (220mg, 0,71mmol)
trong MeOH (4ml) va gia nhiét hdi lwu hdn hop phan ng nay trong 1 gid. Sau khi két
thiic phan tmg, 1am ngudi hdn hop nay dén nhiét d trong phong va pha lodng bang nudc.
Chiét dung dich nay bang 10% MeOH/ diclometan (x 3) va lam kho céc 16p hitu co két
hop (MgSOu), loc, va c6 du6i 4p sudt thip. Tinh ché phan con lai bang séc ky cot
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silicagel (50% EtOAc/hexan) dé thu dugc hop chit néu & dé muc nay (72mg, 38%).

I'H NMR(300MHz, CDCl3) §7,00(s, 1H), 5,58(dd, J=11,1, 5,6Hz, 1H), 5,32(brs,
2H), 3,99(s, 3H), 3,43(dd, J=17,4, 11,1Hz, 1H), 3,17(dd, J=17,4, 5,6Hz, 1H), 2,01(s,
3H)

Vi du 4. Diéu ché axit 4-amino-3-clo-6-(3-metyl-4,5-dihydroisoxazol-5-yl)picolinic

0 o"\'\
cl”
NH,

Thém dung dich chira lithi hydroxit (8,4mg, 0,20mmol) trong nuéc (0,25ml) vao
dung dich chta metyl 4-amino-3-clo-6-(3-metyl-4,5-dihydroisoxazol-5-yl)picolinat
(45mg, 0,17mmol) trong THF (0,5ml) va khudy hdn hop phan Gng & nhiét do trong
phong trong 3 gid. Sau khi két thuc phan éng, axit hod hdn hgp niy bang HCI IN, chiét
bang etyl axetat va 1am kho 16p hitu co (MgSOs), loc va ¢6 dudi ap sudt thip dé thu
dugc hop chit néu & dé muc nay (32mg, 75%) ma khong can tinh ché bang sic ky cot

silicagel.

TH NMR(300MHz, CD30D) 86,95(s, 1H), 5,60(dd, J=11,1, 6,1Hz, 1H), 3,56(dd,
J=17,6, 11,1Hz, 1H), 3,14(dd, J=17,6, 6,1Hz, 1H), 2,02(s, 3H)

Vi du 5. Didu ché metyl 4-amino-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-yl)picolinat

Quy trinh 1) metyl 4-axetamido-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-yl)picolinat

Thém dibromoformaldoxim (4,18g, 2,89mmol) va dung dich chira natri hydro
cacbonat (NaHCO3) (2,89g, 34,36mmol) trong nudc (Sml) vao dung dich chira metyl 4-
axetamido-3-clo-6-vinylpicolinat (3,5g, 13,74mmol) trong EtOAc (50ml) va gia nhiét
hdi lru hdn hop phan tng & 80°C trong 18 gidr. Sau khi két thiic phan tmg, phan 16p hon
hop thanh etyl axetat va nuéc. Tach 16p nude va chiét bang etyl axetat (x 3) va lam kho
cac 16p hitu co két hop (MgS0s), loc, va cd dudi ap sudt thp. Tinh ché phan con lai
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bang sic ky cdt silicagel (50% EtOAc/hexan) @& thu dwoc hop chit néu & d& muc nay
(4,2g, 81%).

IH NMR(300MHz, CDCL3) 88,74(s, 1H), 7,96(brs, 1H), 5,72(t, J=9,3Hz, 1 H),
4,00(s, 3H), 3,63(d, J=9,3Hz, 2H), 2,31(s, 3H)

Quy trinh 2) metyl 4-amino-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-yl)picolinat

Thém tir tir BF3-OEt; (5,16ml, 41,82mmol) & 0°C vao dung dich chira metyl 4-
axetamido-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-yl)picolinat  (3,54g, 9,29mmol)
trong MeOH (40ml) va gia nhiét hdi lwu hdn hop phan tng trong 1 gidr. Sau khi két thic
phan tmg, 1dm ngudi hdn hop nay dén nhiét d6 trong phong va pha lodng bang nuéc.
Chiét dung dich nay bing etyl axetat (x 3) va rira cac 16p hitu co két hop bing dung dich
nudc natri hydro cacbonat bdo hoa (NaHCO3), 1am khd (MgSOa), loc, va ¢b dudi ap
suét thép. Tinh ché phin con lai bing sic ky cot silicagel (40% EtOAc/hexan) dé thu
dugc hop chét néu & d& muc nay (2,86g, 92%).

'H NMR(300MHz, CDCls) §6,97(s, 1H), 5,64(dd, J=11,1, 7,0Hz, 1H), 4,90 (brs,
2H), 3,99(s, 3H), 3,65(dd, J=17,5, 11,1Hz, 1H), 3,43(dd, J=17,5, 7,0Hz, 1H)

Vi du 6. Didu ché axit 4-amino-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-yl)picolinic
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Thém dung dich chia lithi hydroxit (376mg, 8,97mmol) trong nuée (10ml) vao
dung dich cha metyl 4-amino-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-yl)picolinat
(2,5g, 7,47mmol) trong THF (30ml) va khu4y hdn hop phan @ng & nhiét do trong phong
trong 1 gidr. Sau khi két thiic phan (mg, axit hoa hdn hgp nay bing HCI IN, chiét bing
etyl axetat va 1am khd 16p hitu co (MgSOs), loc va c6 dudi ap suét thip dé thu dugc hop

chét néu & d& muc nay (2,2g, 92%) ma khéng can tinh ché bing sdc ky cot silicagel.

TH NMR(500MHz, CD30D) 86,94(s, 1H), 5,66(dd, J=10,1, 7,6Hz, 1H), 3,75(dd,
J=174, 10,1Hz, 1H), 3,43(dd, J=17,4, 7,6Hz, 1H)

Vi du 7. DPidu ché metyl 4-amino-3-clo-6-(3-triflometyl-4,5-dihydroisoxazol-5-
yl)picolinat
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Quy trinh 1) metyl 4-axetamido-3-clo-6-(3-(triflometyl)-4,5-dihydroisoxazol-5-
yl)picolinat

Thém 2,2,2-triflo-N-hydroxyaxetimidobromua (406mg, 1,42mmol) va dung
dich chira natri hydro cacbonat (NaHCO3) (248mg, 2,95mmol) trong nuéc (0,5ml) vao
dung dich chira metyl 4-axetamido-3-clo-6-vinylpicolinat (300mg, 1,18mmol) trong
EtOAc (5ml) va gia nhiét hdi luu hdn hgp phan tng & 80°C trong 18 gid. Sau khi Kkét
thiic phan (g, phan 16p hdn hop thanh etyl axetat va nude. Tach 16p nude va chiét bing
etyl axetat (x 3) va lam kho céc 16p hitu co két hop (MgS0a), loc, va ¢ dudi ap sut
thap. Tinh ché phin con lai bing séc ky cot silicagel (50% EtOAc/hexan) dé thu dugc
hop chit néu & & muc nay (228mg, 53%).

'H NMR(300MHz, CDCl3) § 8,73(s, 1H), 7,95(brs, 1H), 5,89(dd, J=11,6, 7,7Hz,
1H), 4,00(s, 3H), 3,60-3,67(m, 2H), 2,32(s, 3H)

Quy trinh 2) metyl 4-amino-3-clo-6-(3-(triflometyl)-4,5-dihydroisoxazol-5-yl)picolinat

Thém tir tir axetyl clorua (0,28ml, 3,78mmol) & 0°C vao dung dich chira metyl
4-axetamido-3-clo-6-(3-triflometyl-4,5-dihydroisoxazol-5-yl)picolinat (173mg,
0,47mmol) trong MeOH (4ml) va gia nhiét hdi lvu hdn hop phan tng trong 1gid. Sau
khi két thic phan tng, 1dm ngudi hdn hgp nay dén nhiét d6 trong phong va pha loding
bing nuée. Chiét dung dich nay bang 10% MeOH/diclometan (x 3) va lam khd céc 16p
hitu co két hop (MgSO4), loc, va cd dudi 4p sudt thip. Tinh ché phan con lai bang séc
ky ¢t silicagel (50% EtOAc/hexan) dé thu dwgc hop chit néu & dé muc nay (132mg,
86%)).

TH NMR(300MHz, CDCl3) § 6,92(s, 1H), 5,87(dd, J=11,1, 6,8Hz, 1H), 4,92(brs,
2H), 4,00(s, 3H), 3,52-3,63(m, 2H)
Vi du 8. Dibu ché axit 4-amino-3-clo-6-(3-triflometyl-4,5-dihydroisoxazol-5-
yl)picolinic



32115

0 o"“\
N CF;
HO™ ™S
N
NH,

Thém dung dich chira lithi hydroxit (14,6mg, 0,35mmol) trong nude (0,5ml) vao
dung dich chta metyl 4-amino-3-clo-6-(3-triflometyl-4,5-dihydroisoxazol-5-
yl)picolinat (94mg, 0,29mmol) trong THF (1ml) va khu4y hén hop phan ting & nhiét do
trong phong trong 3 gid. Sau khi két thiic phan tng, axit hod hdn hgp nay bang HCI IN,
chiét bing etyl axetat va lam kho 16p hitu co (MgSOs), loc va ¢ dudi ap sut thap dé
thu dwgc hop chét néu & & muc nay (77mg, 86%) ma khong can tinh ché bang séc ky

cdt silicagel.

'H NMR(300MHz, CD;OD) § 6,92(s, 1H), 5,84(dd, J=11,6, 7,7Hz, 1H),
3,76(dd, J=17,8, 11,6Hz, 1H), 3,48(dd, J=17,8, 7,7Hz, 1H)

Vi du 9. Didu ché metyl 4-amino-3-clo-6-(3-tert-butyl-4,5-dihydroisoxazol-5-
yl)picolinat
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Quy trinh 1) metyl 4-axetamido-3-clo-6-(3-tert-butyl-4,5-dihydroisoxazol-5-
yl)picolinat

Thém N-closuxinimit (273mg, 2,04mmol) va DMF (12pl, 0,16mmol) vao dung
dich chtra pivalaldehyt oxim (191mg, 1,88mmol) trong diclometan (Sml) va gié nhiét
hdn hop phén tmg dén 35°C. Sau khi da tiéu thu hét pivalaldehyt oxim, 1am lanh dung
dich phan tmg dén 0°C. Va tiép d6, thém metyl 4-axetamido-3-clo-6-vinylpicolinat
(400mg, 1,57mmol) va natri hydro cacbonat (NaHCOs) (330mg, 3,93mmol) vao hdn
hop phéan Ung va khudy hdn hop phéan tmg & 30°C trong 18 gid. Sau khi két thuc phan
tmg, phan 16p hdn hep thanh diclometan va nudc. Tach 16p nuée va chiét bing
diclometan (x 3) va lam kho6 céc 16p hitu co két hop (MgS0s), loc, va cd dudi ap sut
thip. Tinh ché phan con lai bing séc ky cot silicagel (30% EtOAc/hexan) dé thu dugc
hop chét néu & dé muc nay (380mg, 68%).
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I'H NMR(300MHz, CDCls)  8,69(s, 1H), 7,92(brs, 1H), 5,61(dd, J=10,1, 6,6Hz,
1H), 4,01(s, 3H), 3,43(dd, J=16,9, 10,1Hz, 1H), 3,27(dd, J=16,9, 6,6Hz, 1H), 2,31(s,
3H), 1,24(s, 9H)

Quy trinh 2) metyl 4-amino-3-clo-6-(3-tert-butyl-4,5-dihydroisoxazol-5-yl)picolinat

Thém axetyl clorua (0,54ml, 7,24mmol) & 0°C vao dung dich chira metyl 4-
axetamido-3-clo-6-(3-tert-butyl-4,5-dihydroisoxazol-5-yl)picolinat (320mg, 0,90mmol)
trong MeOH (6ml) va gia nhiét hdi luu hén hop phan tng trong 1 gio. Sau khi két thuc
phan mg, 1am ngudi hdn hop nay dén nhiét do trong phong va pha lodng bang nudc.
Chiét dung dich nay bing etyl axetat (x 3) va lam khd céc 16p hitu co két hop (MgSO4),

loc, va cd duéi &p suét thap @8 thu dugc hop chét néu & dé muc nay (262mg, 93%).

IH NMR(300MHz, CDCls) § 6,98(s, 1H), 5,54(dd, J=10,1, 5,9Hz, 1H), 4,85(brs,
2H), 3,98(s, 3H), 3,45(dd, J=17,0, 10,1Hz, 1H), 3,17(dd, J=17,0, 5,9Hz, 1H), 1,18(s,
9H)

Vi du 10. Diéu ché axit 4-amino-3-clo-6-(3-tert-butyl-4,5-dihydroisoxazol-5-

yl)picolinic
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Thém dung dich chta lithi hydroxit (32mg, 0,76mmol) trong nudc (Iml) vao
dung dich chira metyl 4-amino-3-clo-6-(3-tert-butyl-4,5-dihydroisoxazol-5-yl)picolinat
(198mg, 0,64mmol) trong THF (2ml) va khu4y hén hop phan (g & nhiét d9 trong phong
trong 3 gid. Sau khi két thic phan tng, axit hod hén hop nay bing HCI 1IN, chiét bang
etyl axetat va 1am kho 16p hitu co (MgSOs), loc va cb dudi ap sudt thip dé thu dugc hop

chét néu & d& muyc nay (163mg, 86%) ma khong cAn tinh ché bing sic ky cdt silicagel.

IH NMR(300MHz, CDsOD) § 6,90(s, 1H), 5,57(dd, J=11,1, 6,2Hz, 1H),
3,58(dd, J=17,4, 11,1Hz, 1H), 3,18(dd, J=17,4, 6,2Hz, 1H), 1,20(s, 9H)

Vi dy 11. Didu ché metyl 4-amino-3-clo-6-(4,5-dihydroisoxazol-5-yl)picolinat
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Quy trinh 1) metyl 4-axetamido-3-clo-6-(4,5-dihydroisoxazol-5-yl)picolinat

Thém nitrometan (0,17ml, 3,14mmol), trietylamin (0,66ml, 4,71mmol) va
trimetylsilyl clorua (0,6ml, 4,71mmol) & 0°C vao dung dich chira metyl 4-axetamido-3-
clo-6-vinylpicolinat (400mg, 1,57mmol) trong benzen (6ml) va diclometan (6ml) va gia
nhiét hdn hop phan tng & 60°C trong 2 gid. Loc hdn hop nay va cd duéi ap suét thip.
Hoa tan phén con lai trong dietyl ete, va thém axit p-toluensulfonic (65,6mg, 0,35mmol)
vao dung dich nay. Khuiy hdn hop phan tmg & nhiét d trong phong trong 1 gid va rira.
bang dung dich nuéc natri hydro cacbonat (NaHCO:3). Chiét hdn hop nay bing etyl
axetat (x 3), 1am khd (MgSOs), loc, va c6 duéi ap suét thap. Tinh ché phén con lai bing
sdc ky cot silicagel (50% EtOAc/hexan) dé thu dugc hop chét néu & dé muc nay (610mg,
77%).

'H NMR(300MHz, CDCIs) & 8,67(s, 1H), 7,98(brs, 1H), 7,20(s, 1H), 5,60(dd,
J=11,1, 7,1Hz, 1H), 3,99(s, 3H), 3,42(ddd, J=17,3, 11,1, 1,7Hz, 1H), 3,37(ddd, J=17,3,
7,1, 1,7Hz, 1H), 2,30(s, 3H)

Quy trinh 2) metyl 4-amino-3-clo-6-(4,5-dihydroisoxazol-5-yl)picolinat

Thém axetyl clorua (0,1ml, 1,15mmol) & 0°C vao dung dich chira metyl 4-
axetamido-3-clo-6-(4,5-dihydroisoxazol-5-yl)picolinat (43mg, 0,14mmol) trong MeOH
(1ml) va gia nhiét hdi Iwu hdn hop phéan tmg trong 1 gid. Sau khi két thuc phan tmg, 1am
ngudi hdn hop nay dén nhiét do trong phong va pha lodng bang nudce. Chiét dung dich
nay bing etyl axetat (x 3) va 1am khd céc 16p hitu co két hop (MgSO0s4), loc, va cd dudi
ap sudt thap dé thu dugc hop chit néu & & muc nay (13mg, 92%).

'H NMR(300MHz CD30D) 8 7,31(s, 1H), 6,91(s, 1H), 5,40(dd, J=11,3, 6,8Hz,
1H), 3,94(s, 3H), 3,44(ddd, J=17,4, 11,4, 1,6Hz, 1H), 3,19(ddd, /=174, 6,8, 1,6Hz, 1H)

Vi dy 12. DPidu ché metyl 4-amino-3-clo-6-(3-brom-5-metyl-4,5-dihydroisoxazol-5-
yl)picolinat
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Quy trinh 1) metyl 4-axetamido-3-clo-6-(prop-1-en-2-yl)picolinat

Thém kali triflo(prop-1-en-2-yl)borat  (8,44g, 57,02mmol), [I,1'-
bis(diphenylphosphino)feroxen]diclopaladi(I) (556mg, 0,76mmol), va trietylamin
(7,9ml, 57,02mmol) & nhiét dd trong phong vao dung dich chira metyl 4-axetamido-3,6-
diclopicolinat (10g, 38,01mmol) trong EtOH (130ml). Khir khi hdn hgp nay bang nito
trong 1 gid va gia nhiét hdi lru trong 18 gid trong méi tredng nito. Lam ngudi hdn hop
phan tng dén nhiét do trong phong, loc, cd dudi ap sudt thip, va phéan 16p thanh etyl
axetat va nudc. Tach 16p nude va chiét bing etyl axetat (x 3) va 1am khd céc 16p hitu co
két hop (MgSOs), loc, va cb dudi 4p suét thp. Tinh ché phan con lai bing sic ky cot
silicagel (30% EtOAc/hexan) dé thu dugc hop chit néu & dé muc nay (9,42g, 92%).

'H NMR(500MHz, CDCl3) & 8,83(s, 1H), 7,93(brs, 1H), 3,99(s, 3 H), 3,87(d,
J=17,4Hz, 1H), 3,25(d, J/=17,4Hz, 1H), 2,30(s, 3H), 1,78(s, 3H)

Quy trinh 2) metyl 4-axetamido-3-clo-6-(3-brom-5-metyl-4,5-dihydroisoxazol-5-
yl)picolinat

Thém dibromoformaldoxim (5,66g, 27,91mmol) va dung dich chtra natri hydro
cacbonat (NaHCO3) (3,91g, 46,52mmol) trong nuéc (6ml) vao dung dich chira metyl 4-
axetamido-3-clo-6-(prop-1-en-2-yl)picolinat (5g, 18,61mmol) trong EtOAc (60ml) va
gia nhiét hdn hop phan tng & 80°C trong 18 gid. Sau khi két thuc phan tng, phan 16p
hdn hop thanh etyl axetat va nude. Tach 16p nuée va chiét bang etyl axetat (x 3) va 1am
khé cac 16p hitu co két hop (MgSOs), loc, va ¢d dudi ap sudt thip. Tinh ché phan con
lai bang sic ky cot silicagel (40% EtOAc/hexan) dé thu dugc hop chit néu & d& muc
nay (5,1g, 70%).

'H NMR(500MHz, CDCL) & 8,83(s, 1H), 7,93(brs, 1H), 3,99(s, 3H), 3,87(d,
J=17.4Hz, 1H), 3,25(d, J=17,4Hz, 1H), 2,30(s, 3H), 1,78(s, 3H)

Quy trinh 3) metyl 4-amino-3-clo-6-(3-brom-5-metyl-4,5-dihydroisoxazol-5-
yl)picolinat
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Thém tir tir BF3-OEt; (0,43ml, 3,46mmol) & 0°C vao dung dich chira metyl 4-
axetamido-3-clo-6-(3-brom-5-metyl-4,5-dihydroisoxazol-5-yl)picolinat (300mg,
0,77mmol) trong MeOH (15ml) va gia nhiét hdi lwu hén hop phan tng trong 1 gid. Sau
khi két thuc phan tmg, chiét dung dich nay bing etyl axetat (x 3) va rita cac 16p hitu co
két hop bang dung dich nuéc natri hydro cacbonat bdo hoa (NaHCO3), lam kho (MgSOa),
loc, va ¢d dudi ap suét thép. Tinh ché phan con lai bang séc ky cot silicagel (40%

EtOAc/hexan) dé thu dugc hop chit néu & @& muc nay (247mg, 92%).

IH NMR(500MHz, CDCls) & 7,10(s, 1H), 5,05(brs, 2H), 3,98(s, 3H), 3,77(d,
J=17,4Hz, 1H), 3,26(d, J=17,4Hz, 1H), 1,75(s, 3H)
Vi du 13. Diéu ché axit 4-amino-3-clo-6-(3-brom-5-metyl-4,5-dihydroisoxazol-5-
yl)picolinic

Thém dung dich chira lithi hydroxit (22mg, 0,52mmol) trong nuéc (0,5ml) vao
dung dich cha metyl 4-amino-3-clo-6-(3-brom-5-metyl-4,5-dihydroisoxazol-5-
yl)picolinat (150mg, 0,43mmol) trong THF (1ml) va khudy hén hop phan tng & nhiét
do trong phong trong 1 gid. Sau khi két thiic phan tmg, axit hod hdn hop nay dén o
pH=3-4 bang HCI IN, chiét bang etyl axetat va lam kho 16p hiru co (MgSOs), loc va ¢o
duéi 4p suét thip dé thu dugc hop chét néu & d& muc nay (88mg, 92%) ma khong can

tinh ché bang séc ky cot silicagel.

'H NMR(500MHz, CD;OD) & 7,05(s, 1H), 3,67(d,J=17,4Hz, 1H), 3,43(d,
J=17,4Hz, 1H), 1,75(s, 3H)

Vi du 14. Pidu ché metyl 4-amino-3-clo-6-(3-clo-5-metyl-4,5-dihydroisoxazol-5-

yl)picolinat
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Quy trinh 1) metyl 4-axetamido-3-clo-6-(3-clo-5-metyl-4,5-dihydroisoxazol-5-
yl)picolinat

Thém N-closuxinimit (358mg, 2,68mmol) vao dung dich chta axit 2-
(hydroxyimino)axetic (119mg, 1,34mmol) trong DME (5ml) va gia nhiét hdn hgp phan
tng dén 110°C trong 1 gid, 1am ngudi dén nhiét d6 trong phong va loc. Thém metyl 4-
axetamido-3-clo-6-(prop-1-en-2-yl)picolinat (300mg, 1,12mmol) va dung dich chira
natri hydro cacbonat (NaHCO3) (235mg, 2,79mmol) trong nuéc (0,5ml) vao dich loc
ndy va gia nhiét hdi luu hdn hop phan tmg & 80°C trong 18 gid. Sau khi két thiic phan
mg, phan 16p hdn hop thanh etyl axetat va nudce. Tach 16p nudce va chiét bang etyl axetat
(x 3) va 1am khd céc 16p hitu co két hgp (MgSO0s4), loc, va cd dudi ap suét thép. Tinh ché
phin con lai bing sic ky cdt silicagel (50% EtOAc/hexan) dé thu duoc hop chit néu &
dé muc nay (271mg, 70%).

I'H NMR(300MHz, CDCls) § 8,82(s, 1H), 7,98(brs, 1H), 3,99(s, 3H), 3,83(d,
J=173Hz, 1H), 3,20(d, J=17,3Hz, 1H), 2,31(s, 3H), 1,78(s, 3H)

Quy trinh 2) metyl 4-amino-3-clo-6-(3-clo-5-metyl-4,5-dihydroisoxazol-5-yl)picolinat

Thém axetyl clorua (2,47ml, 34,67mmol) & 0°C vao dung dich chira metyl 4-
axetamido-3-clo-6-(3-clo-5-metyl-4,5-dihydroisoxazol-5-yl)picolinat (1,5g, 4,33mmol)
trong MeOH (15ml) va gia nhiét hdi lwu hdn hop phan Gng trong 1 gid. Sau khi két thuc
phan tng, 1am ngudi hdn hgp nay dén nhiét do trong phong va pha lodng bang nudc.
Chiét dung dich ndy bing etyl axetat (x 3) va 1am khd cac 16p hitu co két hop (MgSOy),
loc, va ¢d du6i ap sudt thip. Tinh ché phin con lai bing sic ky cot silicagel (50%

EtOAc/hexan) dé thu dugc hop chit néu & d& muc nay (997mg, 76%).

'H NMR(300MHz, CDCls) § 7,08(s, 1H), 4,87(brs, 2H), 3,98(s, 3H), 3,70(d,
J=17,3Hz, 1H), 3,20(d, J=17,4Hz, 1H), 1,75(s, 3H)

Vi du 15. Diéu ché metyl 4-amino-6-((3-clo-4,5-dihydroisoxazol-5-yl)metyl)-3-

clopicolinat
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Quy  trinh 1) metyl 4-axetamido-3-clo-6-((3-clo-4,5-dihydroisoxazol-6-
yl)metyl)picolinat

Thém N-closuxinimit (745mg, 5,58mmol) vao dung dich chtra axit 2-
(hydroxyimino)axetic (249mg, 2,79mmol) trong DME (10ml), gia nhi¢t hdn hop phan
tmg dén 110°C trong 1 gid, 1am ngudi dén nhiét d6 trong phong va loc. Thém vao dich
loc nay metyl 4-axetamido-3-clo-6-allylpicolinat (500mg, 1,86mmol) va dung dich chira
natri hydro cacbonat (NaHCO3) (391mg, 4,6mmol) trong nuéc (1ml) va gia nhiét hén
hop phan tng & 80°C trong 16 gio. Sau khi két thiic phan tmg, phan 16p hdn hgp thanh
etyl axetat va nudc. Tach 16p nudce va chiét bing etyl axetat (x 3) va lam kho cac 16p
hitu co két hop (MgSO4), loc, va cd duéi ap suét thp. Tinh ché phan con lai bang sédc
ky cot silicagel (40% EtOAc/hexan) dé thu dugc hop chit néu & && muc nay (300mg,
47%).

'H NMR(300MHz, CDCL) 8 8,48(s, 1H), 7,95(brs, 1H), 5,13-5,28(m, 1H),
4,00(s, 3H), 3,17-3,36(m, 2H), 2,99-3,17(m, 2H), 2,30(s, 3H)

Quy trinh 2) metyl 4-amino-3-clo-6-((3-clo-4,5-dihydroisoxazol-6-yl)metyl)picolinat

Thém tir tir axetyl clorua (0,4ml, 5,32mmol) & 0°C vao dung dich chira metyl 4-
axetamido-3-clo-6-((3-clo-4,5-dihydroisoxazol-6-yl)metyl)picolinat (230mg,
0,66mmol) trong MeOH (3ml) va gia nhiét hdi lru hdn hop phan tmg trong 1 gid. Sau
khi két thiic phan tng, 1am ngudi hdn hop nay dén nhiét do trong phong va pha lodng
bing nude. Chiét dung dich nay bing etyl axetat (x 3) va lam kho c4c 16p hitu co két
hop (MgSOs), loc, va cd dudi ap suit thép. Tinh ché phan con lai bing sic ky cot
silicagel (50% EtOAc/hexan) d8 thu dugc hop chét néu & d& muc nay (141mg, 76%).

'H NMR(300MHz, CDCl3) 8 6,68(s, 1H), 5,04-5,22(m, 1H), 4,85(brs, 2H),
3,97(s, 3H), 3,17-3,35(m, 1H), 2,89-3,16(m, 3H)
Vi du 16. Pidu ché axit 4-amino-6-((3-clo-4,5-dihydroisoxazol-5-yl)metyl)-3-

clopicolinic
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Thém dung dich chita lithi hydroxit (15mg, 0,45mmol) trong nude (0,5ml) vao
dung dich chura metyl 4-amino-3-clo-6-((3-clo-4,5-dihydroisoxazol-6-
yDmetyl)picolinat (90mg, 0,29mmol) trong THF (1ml) va khudy hdn hop phan tng &
nhiét do trong phong trong 3 gid. Sau khi két thac phan tng, axit ho hdn hgp nay bang
HCI 1N, chiét bang etyl axetat va lam khd 16p hitu co (MgSOa), loc va c6 dudi dp suét
thdp dé thu dwgc hop chit néu & d& muc nay (80mg, 94%) ma khong can tinh ché bing

sac ky cdt silicagel.

'H NMR(300MHz, CD;OD) & 6,87(s, 1H), 5,03-5,20(m, 1H), 3,47(m, 1H),
3,03-3,18(m, 3H)

Vi du 17. Diéu ché etyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat

-N
0 | O™\

NH,

Thém kali cacbonat (K2CO3) (250mg, 1,81mmol) va iodoetan (109pl, 1,36mmol)
vao dung dich chita axit 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinic
(250mg, 0,91 mmol) trong DMF (3ml). Khu4y hdn hop phan tng & nhiét do trong phong
trong 2 gid va phan 16p thanh etyl axetat va nu¢e. Tach 16p nude va chiét bang etyl
axetat (x 3) va lam kho cac 16p hitu co két hop MgSO04), loc, va cd dudi ap suét thép.
Tinh ché phan con lai bing sic ky cot silicagel (40% EtOAc/hexan) dé thu dugc hop
chét néu & d& muc nay (209mg, 76%).

'H NMR(500MHz, CDCl3) 8 6,96(s, 1H), 5,72(dd, J=11,0, 6,4Hz, 1H), 5,03(brs,
2H), 4,46(q, J=7,3Hz, 2H), 3,63(dd, /~17.4, 11,0Hz, 1H), 3,46(dd, /=174, 6,4Hz, 1H),
1,42(t, J/=7,3Hz, 3H)

Vi du 18. Didu ché isopropyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-
yl)picolinat
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Thém ruou isopropylic (0,14ml, 1,81mmol) va titan isopropoxit (54ml,
0,18mmol) vao axit 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinic (250mg,
0,75mmol). Gia nhiét hdi Iuu hn hop phan ing trong 18 gid. Sau khi két thic phan img,
1am nguoi hdn hgp nay dén nhiét d6 trong phong, va rira cic 16p hitu co két hop bang
nude mudi, 1am khd (MgSO0s), loc, va co dudi ap suét thap. Tinh ché phan con lai bang
séc ky cot silicagel (40% EtOAc/hexan) dé thu dwoc hop chét néu & d& muc nay (198
mg, 69%).

I'H NMR(300MHz, CDCls) § 6,93(s, 1H), 5,71(dd, J=11,1, 6,5Hz, 1H), 5,32(m,
1H), 4,97(brs, 2H), 3,63(dd, J=17,5, 11,1Hz, 1H), 3,47(dd, J=17,4, 6,5Hz, 1H), 1,41(d,
J=6,4Hz, 6H)

Vi dy 19. Didu ché isobutyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat

| ~N
i S

NH,

Thém kali cacbonat (K2COs) (188mg, 1,36mmol) va 1-iodo-2-metylpropan
(94ul, 0,82mmol) vao dung dich chira axit 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-
5-yl)picolinic (150mg, 0,54mmol) trong DMF (1,5ml). Khu4y hdn hop phan tmg & nhiét
dd trong phong trong 2 git va rira cac 16p hitu co két hop bing nuéc mudi, 1am kho
(MgSO0s), loc, va c6 dudi ap suét thip. Tinh ché phan con lai bing séc ky cot silicagel
(40% EtOAc/hexan) dé thu dugc hop chét néu & d& muc nay (122mg, 60%).

'H NMR(300MHz, CDCL) 8 6,96(s, 1H), 5,72(dd, /~11,1, 6,4Hz, 1H), 5,02(brs,
2H), 4,18(d, J=6,8Hz, 2H), 3,62(dd, J=17,5, 11,1Hz, 1H), 3,48(dd, J=17,4, 6,4Hz, 1H),
2,10(m, 1H), 1,02(d, J=6,8Hz, 6H)

Vi du 20. Diéu ché benzyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat

-N
0 | O™\

Thém kali cacbonat (K2CO3) (302mg, 2,18mmol) va benzyl bromua (0,16ml,
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1,31lmmol) vao dung dich chita axit 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-
yl)picolinic (350mg, 1,09mmol) trong DMF (5ml). Khu4y hdn hop phan tmg & nhiét 4o
trong phong trong 1 gio va phén 16p thanh etyl axetat va nudc mudi. Tach 16p nude va
chiét bing etyl axetat (x 3) va 1am khé céc 16p hitu co két hop (MgSOa), loc, va cb dudi
ap suét thap. Tinh ché phén con lai bang sic ky cot silicagel (40% EtOAc/hexan) dé thu
dugc hop chét néu & d& muc nay (405mg, 90%).

'H NMR(300MHz, CDCl3) & 7,42-7,51(m, 2H), 7,30-7,42(m, 3H), 6,96(s, 1H),
5,72(dd, J=11,1, 6,5Hz, 1H), 5,42(s, 2H), 4,98(brs, 2H), 3,63(dd, /~17,5, 11,1Hz, 1H),
3,45(dd, J~=17.5, 6,5Hz, 1H)

Vi du 21. Didu ché 4-metylbenzyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-
yl)picolinat

0 o-N
»—ci

NH;

Thém kali cacbonat (K2CO3) (350mg, 1,81mmol) va 4-metylbenzyl clorua
(180ul, 1,36mmol) vao dung dich chira axit 4-amino-3-clo-6-(3-clo-4,5-
dihydroisoxazol-5-yl)picolinic (250mg, 0,91mmol) trong DMF (3ml). Khudy hén hop
phan ting & nhiét d6 trong phong trong 3 gio va phéan 16p thanh etyl axetat va nudc mudbi.
Téch 16p nuée va chiét bing etyl axetat (x 3) va lam khd céc 16p hitu co két hgp (MgSOa),
loc, vi c6 dudi ép sudt thip. Tinh ché phin con lai bang sic ky ct silicagel (40%
FtOAc/hexan) dé thu dugc hop chit néu & d& muc nay (229mg, 66%).

IH NMR(300MHz, CDCl3) & 7,34(d, J=7,9Hz, 2H), 7,17(d, J=7,9Hz, 2H),
6,91(s, 1H), 5,68(dd, J=11,0, 6,5Hz, 1H), 5,37(s, 2H), 4,96(brs, 2H), 3,59(dd, J/~17.5,
11,0Hz, 1H), 3,44(dd, /~=17,5, 6,5Hz, 1H), 2,34(s, 3H)

Vi du 22. Didu ché 4-triflometylbenzyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-

yl)picolinat

0 o-N
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Thém kali cacbonat (K2CO3) (50mg, 0,36mmol) va 4-triflometylbenzyl bromua
(421, 0,27mmol) vao dung dich chira axit 4-amino-3-clo-6-(3-clo-4,5-dihyroisoxazol-
5-yl)picolinic (50mg, 0,18mmol) trong DMF (1ml). Khudy hdn hop phan tmg & nhiét
dd trong phong trong 3 gid va phan 16p thanh etyl axetat va nude mudi. Tach 16p nuée
va chiét bing etyl axetat (x 3) va lam khé céc 16p hitu co két hop (MgSOs), loc, va ¢d
duéi 4p suét thip. Tinh ché phin con lai bang sic ky cdt silicagel (40% EtOAc/hexan)
dé thu dugc hop chét néu & dé muc nay (56mg, 71%).

IH NMR(300MHz, CDCL) & 7,65(d, /=8,3Hz, 2H), 7,58(d, J~=8,3Hz, 2H),
6,97(s, 1H), 5,72(dd, J=11,1, 6,5Hz, 1H), 5,47(s, 2H), 4,90(brs, 2H), 3,64(dd, J=17,5,
11,1Hz, 1H), 3,46(dd, J=17,5, 6,5Hz, 1H)

Vi du 23. Piéu ché 4-metoxybenzyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-
yl)picolinat

0 o-N

Thém kali cacbonat (K2CO3) (50mg, 0,36mmol) va 4-metoxybenzyl clorua
(30pl, 0,23mmol) vao dung dich chira axit 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-
5-yl)picolinic (50mg, 0,18mmol) trong DMF (1ml). Khudy hdn hop phan tng & nhiét
dd trong phong trong 3 gid va phan 16p thanh etyl axetat va nude mudi. Tach 16p nuée
va chiét bang etyl axetat (x 3) va lam kho cac 16p hitu co két hop (MgSO04), loc, va cd
du6i ap suét thip. Tinh ché phan con lai bang sic ky cot silicagel (40% EtOAc/hexan)
dé thu duoc hop chét néu & dé muc nay (32mg, 43%).

TH NMR(500MHz, CDCl3) 6 7,40(d, J=8,7Hz, 2H), 6,93(s, 1H), 6,90(d, J=8,7Hz,
2H), 5,71(dd, J=11,1, 6,5Hz, 1H), 5,36(s, 2H), 4,86(brs, 2H), 3,81(s, 3H), 3,62(dd,
J=17,5, 11,1Hz, 1H), 3,44(dd, J=17,5, 6,5Hz, 1H)
Vi du 24. Piéu ché 4-bromobenzyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-
yl)picolinat
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Thém kali cacbonat (K2CO3) (250mg, 1,81mmol) va 4-bromobenzyl bromua
(339mg, 1,36mmol) vao dung dich chita axit 4-amino-3-clo-6-(3-clo-4,5-
dihydroisoxazol-5-yl)picolinic (250mg, 0,91mmol) trong DMF (3ml). Khudy hdn hop
phan tng & nhiét d0 trong phong trong 3 gid va phén 16p thanh etyl axetat va nude mudi.
Tach 16p nudce va chiét biang etyl axetat (x 3) va 1am khé céc 16p hitu co két hop (MgSO04),
loc, va ¢0 dudi p sudt thip. Tinh ché phin con lai bing sic ky cot silicagel (40%

EtOAc/hexan) dé thu duogc hop chit néu & d& muc nay (253mg, 63%).

'H NMR(500MHz, CDCl3) & 7,50(d, J=8,3Hz, 2H), 7,32(d, J=8,3Hz, 2H),
6,95(s, 1H), 5,69(dd, J/=11,1, 6,4Hz, 1H), 5,35(s, 2H), 5,03(brs, 2H), 3,61(dd, J=17,3,
11,1Hz, 1H), 3,45(dd, J=17,3, 6,4Hz, 1H)

Vi du 25. DPiéu ché 4-flobenzyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-
yl)picolinat

~N
O O\

NH,

Thém kali cacbonat (K2CO3) (50mg, 0,36mmol) va 4-flobenzyl bromua (27ul,
0,22mmol) vao dung dich chita axit 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-
yl)picolinic (50mg, 0,18mmol) trong DMF (1ml). Khudy hdn hop phan tng & nhiét do
trong phong trong 3 gid va phén 16p thanh etyl axetat va nudce mudi. Tach 16p nude va
chiét bang etyl axetat (x 3) va 1am kho céc 16p hitu co két hop (MgSO0s), loc, va ¢d duéi
ap suét thip. Tinh ché phén con lai bing sc ky cot silicagel (40% EtOAc/hexan) dé thu
duoc hop chit néu & & muc nay (41mg, 60%).

'H NMR(500MHz, CDCL) § 7,44(m, 2H), 7,07(m, 2H), 6,95(s, 1H), 5,71(dd,
J=11,2, 6,4Hz, 1H), 5,38(s, 2H), 4,90(brs, 2H), 3,62(dd, J=17,4, 11,2Hz, 1H), 3,45(dd,
J=174, 6,4Hz, 1H)
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Vi du 26. Diéu ché phenyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat

NH,

Thém phenol (0,13ml, 1,45mmol), N-(3-dimetylaminopropyl)-N'-etylcarboimit
hydroclorua (278mg, 1,45mmol) va 4-(dimetylamino)pyridin (44mg, 0,36mmol) vao
dung dich chira axit 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl) picolinic (200mg,
0,72mmol) trong tetrahydrofuran (3ml). Va khudy hdn hop phan tmg & nhiét do trong

phong trong 16 gio. Sau khi két thic phan ting, chiét hdn hop nay bing etyl axetat (x 3)
va rira cac 16p hitu co két hop bang dung dich nudc natri hydro cacbonat bdo hoa
(NaHCO3), 1am khd (MgSOa), loc, va c6 dudi ap suét thip. Tinh ché phan con lai bing
sdc ky cot silicagel (40% EtOAc/hexan) dé thu duge hop chit néu & d& muc nay (65mg,
26%).

'H NMR(500MHz, CDCls) & 7,44(m, 2H), 7,29(m, 3H), 7,02(s, 1H), 5,77(dd,
J=112, 6,4Hz, 1H), 5,00(brs, 2H), 3,66(dd, J=17,6, 11,2Hz, 1H), 3,53(dd, J=17.6,
6,4Hz, 1H)

Vi du 27. Biéu ché lithi 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat

0 04\{
N Cl
LiO | X
o
NH,

Thém dung dich chtta lithi hydroxit (8mg, 0,19mmol) trong nuéc (0,5ml) vao
dung dich chtra axit 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinic (50mg,
0,17mmol) trong tetrahydrofuran (1ml) va khudy hdn hop phan ing & nhiét do trong
phong trong 1 gio. Sau khi két thuc phan tng, c6 hdn hop nay dudi ap suét thap dé thu

dugc hop chitnéu & d& myc nay (47mg) ma khong cAn tinh ché bang sic ky cot silicagel.

IH NMR(500MHz, CDsOD) & 6,78(s, 1H), 5,61(dd, J=11,1, 7,3Hz, 1H),
3,63(dd, J=17,4, 1,11Hz, 1H), 3,41(dd, J=17,4, 7,3Hz, 1H)

Vi du 28. Diéu ché natri 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat

-47-



32115

0 O'N\
N Cl
NaO | N
I
NH,

Thém dung dich chita natri hydroxit (7,6mg, 0,19mmol) trong nuéc (0,5ml) vao
dung dich chira axit 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinic (50mg,
0,17mmol) trong tetrahydrofuran (1ml) va khudy hdn hop phan tmg & nhiét do trong
phong trong 1 gid. Sau khi két thac phan tmg, cd hdn hgp ndy dudi ap sut thap dé thu

dugc hop cht néu & dé muyc nay (51mg) ma khong cin tinh ché bing séc ky cot silicagel.

IH NMR(500MHz, CDsOD) § 6,90(s, 1H), 5,26(dd, J=9,6, 7,3Hz, 1H), 3,16(dd,
J=15.6, 9,6Hz, 1H), 2,69(dd, J=15,6, 7,3Hz, 1H)

Vi du 29. Diéu ché etyl 4-amino-6-(3-brom-4,5-dihydroisoxazol-5-yl)-3-clopicolinat

0 o"‘l\
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N
NH,

Thém kali cacbonat (K2CO3) (65mg, 0,47mmol) va iodoetan (38pl, 0,47mmol)
vao dung dich chtra axit 4-amino-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-yl)picolinic
(100mg, 0,31mmol) trong DMF (1ml) va khudy hdn hop phan tmg & nhiét d trong
phong trong 2 gid. Sau khi két thiic phan tng, chiét hdn hop nay bing etyl axetat (x 3)
va ria céc 16p hitu co kéf hop bing nude mudi, lam khd (MgSOs), loc, va ¢d dudi ap
suét thip. Tinh ché phén con lai bing sic ky cot silicagel (40% EtOAc/hexan) dé thu
dugc hop chét néu & d& muc nay (105mg, 97%).

'H NMR(300MHz, CDCl3) 8 6,96(s, 1H), 5,62(dd, J=11,1, 6,5Hz, 1H), 5,00(brs,
2H), 4,42(q, J=7,2Hz, 2H), 3,63(dd, J=17,5, 11,1Hz, 1H), 3,45(dd, J=17,4, 6,5Hz, 1H),
1,42(t, /=7,2Hz, 3H)

Vi du 30. Pidu ché isopropyl 4-amino-6-(3-brom-4,5-dihydroisoxazol-5-yl)-3-

clopicolinat
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Thém kali cacbonat (K2CO3) (65mg, 0,47mmol) va 2-bromopropan (44pul,
0,47mmol) vao dung dich chtra axit 4-amino-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-
yl)picolinic (100mg, 0,3 1mmol) trong DMF (1ml) va khudy hdn hop phéan ng & nhiét
do trong phong trong 2 gi¢. Sau khi két thuc phan tng, chiét hdn hop nay bing etyl
axetat (x 3) va rira cac 16p hitu co két hop bang nuéc mubi, 1am khoé (MgSOs), loc, va
b dudi ap suét thap. Tinh ché phin con lai bang sic ky cot silicagel (40% EtOAc/hexan)
@& thu dwgc hop chét néu & dé myc nay (81mg, 72%).

IH NMR(300MHz, CDCls) & 6,94(s, 1H), 5,65(dd, J=11,1, 6,5Hz, 1H), 5,32(m,
1H), 5,00(brs, 2H), 3,67(dd, /=17,5, 11,1Hz, 1H), 3,51(dd, J=17.4, 6,5Hz, 1H), 1,41(d,
J=6,3Hz, 6H)
Vi du 31. DPidu ché isobutyl 4-amino-6-(3-brom-4,5-dihydroisoxazol-5-yl)-3-

clopicolinat

-N
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NH,

Thém kali cacbonat (K2CO3) (65mg, 0,47mmol) va 1-iodo-2-metylpropan (32,
0,28mmol) vao dung dich chira axit 4-amino-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-
yl)picolinic (60mg, 0,19mmol) trong DMF (1ml) va khudy hén hop phéan tng & nhiét do
trong phong trong 2 gi¢. Sau khi két thic phan Gmg, pha lodng hdn hgp nay bing nudc.
Chiét dung dich nay bang etyl axetat (x 3) va rira cac 16p hitu co két hop bang nuéc
mubi, 1am khd (MgSO0s), loc, va cd dudi ap suét thdp. Tinh ché phan con lai bing séc
ky cot silicagel (40% EtOAc/hexan) dé thu dugc hop chét néu & d& muc nay (65meg,
92%).

I'H NMR(500MHz, CDCL;) & 6,95(s, 1H), 5,65(dd, J=11,1, 6,4Hz, 1H), 4,95(brs,
2H), 4,18(d, J=6,9Hz, 2H), 3,67(dd, J=17,5, 11,1Hz, 1H), 3,52(dd, J=17 4, 6,4Hz, 1H),
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2,09(m, 1H), 1,02(d, J=6,4Hz, 6H)

Vi du 32. Piéu ché benzyl 4-amino-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-yl)picolinat

0 o~"{
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Thém kali cacbonat (K2CO3) (129mg, 0,94mmol) va benzyl bromua (0,11ml,
0,94mmol) vao dung dich chira axit 4-amino-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-
yl)picolinic (200mg, 0,62mmol) trong DMF (3ml) va khudy hdn hop phan ting & nhiét
do trong phong trong 2 gi¢. Sau khi két thuc phan mg, pha lodng hén hgp nay bing
nuée. Chiét dung dich ndy bang etyl axetat (x 3) va rira cac 16p hitu co két hop biang
nude mubi, 1lam khd (MgS0s), loc, va cd dudi ap suét thap. Tinh ché phan con lai bing
sic ky cot silicagel (40% EtOAc/hexan) dé thu dugc hop chét néu & d& myc nay (211mg,
82%).

'H NMR(500MHz, CDCl3) § 7,4-7,46(m, 2H), 7,32-7,39(m, 3H), 6,93(s, 1H),
5,61(dd, J=11,1, 6,5Hz, 1H), 5,42(s, 2H), 4,93(brs, 2H), 3,62(dd, J=17,5, 11,1Hz, 1H),
3,47(dd, J~117,5, 6,5Hz, 1H)

Vi du 33. Diéu ché 4-metylbenzyl 4-amino-6-(3-brom-4,5-dihydroisoxazol-5-yl)-3-

clopicolinat

-N
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Thém kali cacbonat (K2CO3) (65mg, 0,47mmol) va 4-metylbenzyl clorua (62ul,
0,47mmol) vao dung dich chita axit 4-amino-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-
yl)picolinic (IIOOmg, 0,31mmol) trong DMF (1ml) va khudy hén hop phan ing & nhiét
do trong phong trong 4 gid. Sau khi két thuc phan tng, pha lodng hdn hop nay bing
nuée. Chiét dung dich nay bing etyl axetat (x 3) va rira cac 16p hitu co két hop bang
nuée mudi, 1am kho (MgSOs), loc, va ¢d duéi ap suét thip. Tinh ché phin con lai bing

séc ky cot silicagel (40% EtOAc/hexan) 8 thu dugc hop chét néu & dé muc nay (123mg,
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93%).

'H NMR(500MHz, CDCl3) & 7,35(d, J=8,0Hz, 2H), 7,18(d, J=8,0Hz, 2H),
6,92(s, 1H), 5,63(dd, J/~11,1, 6,5Hz, 1H), 5,38(s, 2H), 4,88(brs, 2H), 3,65(dd, J~17,5,
11,1Hz, 1H), 3,48(dd, /~17,5, 6,5Hz, 1H), 2,35(s, 3H)

Vi du 34. Diéu ché 4-triflometylbenzyl 4-amino-6-(3-brom-4,5-dihydroisoxazol-5-yl)-

3-clopicolinat

Thém kali cacbonat (K2COs3) (65mg, 0,47mmol) va 4-triflometylbenzyl bromua
(72ul, 0,47mmol) vao dung dich chta axit 4-amino-3-clo-6-(3-brom-4,5-
dihydroisoxazol-5-yl)picolinic (100mg, 0,3 1mmol) trong DMF (1ml) va khudy hén hop
phéan (rng & nhiét d6 trong phong trong 3 gi¢. Sau khi két thuc phan g, pha lodng hdn
hop nay bang nudéec. Chiét dung dich nay bing etyl axetat (x 3) va rira c4c 16p hitu co két
hop bing nuéc mubi, lam khd (MgS04), loc, va cd dudi ap suét thap. Tinh ché phan con
lai bing séc ky cot silicagel (40% EtOAc/hexan) dé thu dugc hop chit néu & dé muc
nay (100mg, 67%).

I'H NMR(500MHz, CDCl3) & 7,66(d, /=8,3Hz, 2H), 7,59(d, J=8,3Hz, 2H),
6,97(s, 1H), 5,66(dd, J=11,1, 6,5Hz, 1H), 5,48(s, 2H), 4,88(brs, 2H), 3,69(dd, J~=17.5,
11,1Hz, 1H), 3,50(dd, J=17,5, 6,5Hz, 1H)

Vi du 35. Piéu ché 4-metoxybenzyl 4-amino-6-(3-brom-4,5-dihydroisoxazol-5-yl)-3-

clopicolinat

0 o-N
) Br

Thém kali cacbonat (K2COs3) (65mg, 0,47mmol) va 4-metoxybenzyl clorua
(63pl, 0,47mmol) vao dung dich chira axit 4-amino-3-clo-6-(3-brom-4,5-
dihydroisoxazol-5-yl)picolinic (100mg, 0,3 1mmol) trong DMF (1ml) va khudy hén hop
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phan (mg & nhiét do trong phong trong 3 gid. Sau khi két thiic phan tmg, pha loang hdn
hop nay bang nuéc. Chiét dung dich nay bing etyl axetat (x 3) va rira cac 16p hitu co két
hop bing nuéce mudi, 1am kho (MgSO0s4), loc, va cd dudi ap suét thap. Tinh ché phan con
lai bang sic ky cot silicagel (40% EtOAc/hexan) dé thu dwoc hop chét néu & dé muc
nay (80mg, 58%).

'H NMR(500MHz, CDCl3) 8 7,39(d,J=8,3Hz, 2H), 6,91(d, J=8,3Hz, 2H), 6,89(s,
1H), 5,62(dd, J=11,1, 6,5Hz, 1H), 5,35(s, 2H), 4,90(brs, 2H), 3,81(s, 3H), 3,65(dd,
J=17,5, 11,1Hz, 1H), 3,48(dd, J=17,5, 6,5Hz, 1H)
Vi dy 36. Diéu ché 4-bromobenzyl 4-amino-6-(3-brom-4,5-dihydroisoxazol-5-yl)-3-

clopicolinat

-N
O, O\

NH,

Thém kali cacbonat (K2CO3) (39mg, 0,28mmol) va 4-bromobenzyl bromua
(70mg, 0,47mmol) vdo dung dich cha axit 4-amino-3-clo-6-(3-brom-4,5-
dihydroisoxazol-5-yl)picolinic (60mg, 0,19mmol) trong DMF (1ml) va khuéy hdn hop
phan ng & nhiét do trong phong trong 3 gio. Sau khi két thiic phan tg, pha logng hdn
hop nay bang nuée. Chiét dung dich nay bing etyl axetat (x 3) va rira cac 1p hiru co két
hop bing nuéc mubi, 1am kh6 (MgSOs), loc, va ¢d dudi ap suét thip. Tinh ché phén con
lai bing sic ky cot silicagel (40% EtOAc/hexan) dé thu dugc hop chit néu & dé muyc
nay (70mg, 76%).

'H NMR(500MHz, CDCl3) & 7,52(d,J=8,3Hz, 2H), 7,34(d, J=8,3Hz, 2H), 6,96(s,
1H), 5,65(dd, J=11,2, 6,4Hz, 1H), 5,37(s, 2H), 4,91(brs, 2H), 3,67(dd, /~17,4, 11,2Hz,
1H), 3,50(dd, /<174, 6,4Hz, 1H)

Vi dy 37. Pidu ché 4-flobenzyl 4-amino-6-(3-brom-4,5-dihydroisoxazol-5-yl)-3-

clopicolinat

0 o-N
) Br
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Thém kali cacbonat (K2CO3) (39mg, 0,28mmol) va 4-flobenzyl bromua (35pl,
0,47mmol) vao dung dich chira axit 4-amino-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-
yl)picolinic (60mg, 0,19mmol) trong DMF (1ml) va khu4y hdn hop phan (g & nhiét do
trong phong trong 3 gid. Sau khi két thiic phan tmg, pha lodng hdn hop nay bing nuéc.
Chiét dung dich nay bang etyl axetat (x 3) va rita cac 16p hiru co két hop bing nudc
mubi, 1am kho (MgSO4), loc, va ¢b dudi ap suét thép. Tinh ché phin con lai bing séc
ky cot silicagel (40% EtOAc/hexan) d& thu duge hop chit néu & dé muc nay (63mg,
77%).

'H NMR(500MHz, CDCls) & 7,44(m, 2H), 7,07(m, 2H), 6,94(s, 1H), 5,63(dd,
J=11,2, 6 4Hz, 1H), 5,38(s, 2H), 4,90(brs, 2H), 3,66(dd, J=17,4, 11,2Hz, 1H), 3,49(dd,
J=17.4, 6,4Hz, 1H)

Vi du 38. Didu ché phenyl 4-amino-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-yl)picolinat

0 o—N\
N Br
0NN
N
NH,

Quy trinh 1) phenyl 4-axetamido-6-(3-brom-4,5-dihydroisoxazol-5-yl)-3-clopicolinat

Thém phenol (0,19ml, 2,15mmol), N-(3-dimetylaminopropyl)-N'-etylcarboimit
hydroclorua (412mg, 2,15mmol), va 4-(dimetylamino)pyridin (197mg, 1,6 1mmol) vao
dung dich chira axit 4-axetamido-6-(3-brom-4,5-dihydroisoxazol-5-yl)-3-clopicolinic
(390mg, 1,08mmol) trong tetrahydrofuran (5ml). Va tiép d6 khudy hdn hgp phan tng &
nhiét o trong phong trong 16 gio. Sau khi két thuc phan tng, pha lodng hdn hop nay
bing nudc. Chiét dung dich nay bang etyl axetat (x 3) va rira céc 16p hitu co két hop
bing dung dich nudc natri hydro cacbonat (NaHCO3), 1am kho (MgSO4), loc, va c6 dudi
4p suét thip. Tinh ché phan con lai bing sc ky cdt silicagel (40% EtOAc/hexan) dé thu
dugc hop chit néu & d& muc nay (230 mg, 49%).

IH NMR(500MHz, CDCL) 8 8,76(s, 1H), 8,05(brs, 1H), 7,45(m,2H), 7,28(m,3H),
5,75(dd, J=11,2, 6,4Hz, 1H), 3,70(dd, J=17,6, 11,2Hz, 1H), 3,67(dd, J=17.6, 6,4Hz,
1H), 2,31(s, 3H)

Quy trinh 2) phenyl 4-amino-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-yl)picolinat
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Thém tir tir BF3-OEt; (0,32ml, 2,62mmol) ¢ 0°C vao dung dich chira phenyl 4-
axetamido-3-clo-6-(3-brom-4,5-dihydroisoxazol-5-yl)picolinat (255mg, 0,58mmol)
trong MeOH (3ml) va gia nhiét hdi luu hdn hop phan tng trong 1 gid. Sau khi két thiic
phan tng, pha lodng hén hop nay bang nude. Chiét dung dich nay bing etyl axetat (x 3)
va rira cac 16p hiru co két hop bing dung dich nudc natri hydro cacbonat (NaHCO:3),
1am khd (MgSO0s), loc, va co dudi ap sut thép. Tinh ché phin con lai bing sic ky cot
silicagel (40% EtOAc/hexan) dé thu dugc hop chét néu & d& muc nay (204mg, 89%).

'H NMR(300MHz, CDCl3) & 7,44(m,2H), 7,30(m,3H), 7,03(s,1H), 5,69(dd,
J=11,2, 6,4Hz, 1H), 5,01(brs, 2H), 3,71(dd, J=17,6, 11,2Hz, 1H), 3,57(dd, J=17.6,
6,4Hz, 1H)

Vi du 39. Didu ché metyl 6-amino-5-clo-2-(3-brom-4,5-dihydroisoxazol-5-
yl)pyrimidin-4-carboxylat

Quy trinh 1) metyl este cua axit 2,5,6-triclo-pyrimidin-4-carboxylic

Thém tir tir phosphoryl clorua (POCl3) (55ml, 0,59mol) & 10°C vao 5-clo-2,4-
dihydroxy-6-metoxycarboxylpyrimidin (3g, 14,67mmol). Sau khi lam lanh dén 0°C,
thém tir tir N,N’-dietyl anilin (3,5ml, 22mmol) vio hdn hgp niy, va 1am 4m hdn hop
phan Gng dén nhiét d6 trong phong va gia nhiét hoi luu 18 gid. Sau khi két thuc phan
{mg, 1am nguoi hdn hgp nay dén nhiét @6 trong phong va co dudi ap sut thap. Sau khi
d6 16p phan con lai vao nuéc da, chiét hdn hop nay bing etyl axetat (x 3), lam khod
(MgS0s), loc, va co dudi ap sudt thap. Tinh ché phén con lai bang sic ky cot silicagel
(40% EtOAc/hexan) dé thu dugc hop chit néu & d muc nay (2,95g, 83%).

TH NMR(500MHz, CDCls) & 4,04(s, 3H)
Quy trinh 2) metyl este cta axit 6-amino-2,5-diclo-pyrimidin-4-carboxylic

Thém dung dich nudc amoniac 30% (0,04ml, 2,07mmol) & 0°C vao dung dich
chira metyl este cua axit 2,5,6-triclo-pyrimidin-4-carboxylic (100mg, 0,41mmol) trong

tetrahydrofuran (5ml) va khudy hdn hop phan (ng trong 1 giv. Sau khi két thiic phan
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tng, loc hdn hop ndy va cd dudi ap sut thip. Rira phan con lai bing hexan dé thu duge

hop chét néu & d& muc nay (91mg, 99%) ma khong cAn tinh ché bing séc ky cot silicagel.
H NMR(500MHz, DMSO-ds) 8 8,56(brs, 1H), 7,93(brs, 1H), 3,88(s, 3H)
Quy trinh 3) metyl este cla axit 6-amino-5-clo-2-vinyl-pyrimidin-4-carboxylic

Thém kali triflo(prop-1-en-2-yl)borat  (905mg, 6,76mmol), [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il) (74mg, 0,09mmol), va trietylamin
(0,94ml, 6,76mmol) & nhiét 4o trong phong vao dung dich chira metyl este cla axit 6-
amino-2,5-diclo-pyrimidin-4-carboxylic (1g, 4,05mmol) trong MeOH. Khir khi hdn hop
nay bing nito trong 1 gid va gia nhiét hdi lwu trong 16 gid trong mdi trudng nito. Lam
ngudi hdn hgp phén tng dén nhiét do trong phong, loc qua xelit, ¢d dudi &p suét thip,
va phén 16p thanh etyl axetat va nudc. Tach 16p nude va chiét bang etyl axetat (x 3) va
1am khd céc 16p hitu co két hgp (MgSOs), loc, va cb duéi ap sudt thip. Tinh ché phan
con lai bing sic ky cot silicagel (30% EtOAc/hexan) dé thu dugc hop chét néu & dé muc
nay (667mg, 69%).

'H NMR(500MHz, CDCL) 8 6,69(dd, J=17,3, 10,45Hz, 1H), 6,50(dd, J=17.3,
1,92Hz, 1H), 5,74(brs, 2H), 5,69(dd, J=10,45, 1,29Hz, 1H), 3,99(s, 3H)

Quy trinh 4) metyl 6-amino-5-clo-2-(3-brom-4,5-dihydroisoxazol-5-yl)pyrimidin-4-

carboxylat

Thém dibromoformaldoxim (758mg, 3,74mmol) va dung dich chira natri hydro
cacbonat (NaHCO3) (654mg, 7,78mmol) trong nuéc (4ml) vao dung dich chira metyl
este cua axit 6-amino-5-clo-2-vinyl-pyrimidin-4-carboxylic (665mg, 3,11mmol) trong
etyl axetat (8ml), va gia nhi€t hdi lvu hdn hop phan tng & 80°C trong 18 gid. Sau khi
két thiic phan mg, phan 16p hdn hop thanh etyl axetat va nuéc. Tach 16p nude va chiét
bang etyl axetat (x 3) va lam khd céc 16p hitu co két hop (MgSO04), loc, va cd dudi ap
suét thép. Tinh ché phan con lai bing sfc ky cot silicagel (50% EtOAc/hexan) dé thu
dugc hop chit néu & d& muc ndy (672mg, 64%).

IH NMR(300MHz, CDCl3) & 6,38(brs, 2H), 5,62(dd, J=11,1, 7,8Hz, 1H), 3,99(s,
3H), 3,70(dd, J=17,4, 11,1Hz, 1H), 3,59(dd, J/=17,4, 7,8Hz, 1H)

Vi du 40. Didu ché axit 6-amino-5-clo-2-(3-brom-4,5-dihydroisoxazol-5-yl)pyrimidin-

4-carboxylic
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- Thém dung dich chira lithi hydroxit (19mg, 0,45mmol) trong nuéc (1ml) vao
dung dich chira metyl este cia axit 6-amino-2-(3-brom-4,5-dihydroisoxazol-5-yl)-5-clo-
pyrimidin-4-carboxylic (100mg, 0,30mmol) trong tetrahydrofuran (2ml) va khu4y hén
hgp phan Gng & nhiét d9 trong phong trong 1 gid. Sau khi két thuc phan tmg, axit hod
hdn hop nay bang HCI 1IN, chiét bing etyl axetat va lam khd 16p hitu co (MgSOa), loc
va cb duéi ap suét thip dé thu dugc hop chit néu & d& myc ndy (93mg, 97%) ma khong
can tinh ché bang sdc ky cot silicagel.

H NMR(300MHz, CD30OD) 6 5,53(dd, J=11,1, 7,7Hz, 1H), 3,75(dd, J=17 4,
11,1Hz, 1H), 3,62(dd, J=17,4, 7,7Hz, 1H)

Vi dy 41. Didu ché metyl 6-amino-5-clo-2-(3-clo-4,5-dihydroisoxazol-5-yl)pyrimidin-
4-carboxylat

Quy trinh 1) metyl 6-axetamido-5-clo-2-(3-brom-4,5-dihydroisoxazol-5-yl)pyrimidin-
4-carboxylat

Thém anhydrit axetic (Ac20) (0,10ml, 1,07mmol) va lugng xuc tac cla axit
sulfuric (H2SO4) & nhiét do trong phong vao dung dich chira metyl este ctia axit 6-amino-
2-(3-brom-4,5-dihydroisoxazol-5-y1)-5-clo-pyrimidin-4-carboxylic (300mg, 0,89mmol)
trong toluen (3ml) va cloroform (1ml), va gia nhiét hdn hop phan tng & 60°C trong 16
gio. Sau khi két thiic phan @ng, phan 16p hdn hop thanh etyl axetat va nudce. Tach 16p
nudce va chiét bing etyl axetat (x 3) va ria cac 16p hitu co két hop bang dung dich nuéc
natri hydro cacbonat bdo hoa (N aHCO3), 1am khd (MgS0a), loc, va c6 dudi ap suét thap.
Tinh ché phan con lai bing sic ky cot silicagel (30% EtOAc/hexan) dé thu dugc hop
chét néu & @& muc nay (203mg, 60%).
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'H NMR(300MHz, CDCL) § 8,28(brs, 1H), 5,71(dd, J/=10,2, 7,5Hz, 1H), 4,02(s,
3H), 3,65(m, 2H), 2,64(s, 3H)

Quy trinh 2) metyl 6-amino-5-clo-2-(3-clo-4,5-dihydroisoxazol-5-yl)pyrimidin-4-

carboxylat

Thém dung dich HCl 4M trong dioxan (2,4ml) vao metyl este cia axit 6-
axetylamino-2-(3-brom-4,5-dihydroisoxazol-5-yl)-5-clo-pyrimidin-4-carboxylic
(120mg, 0,32mmol) va khudy hén hop phan tng & nhiét d¢ trong phong trong 16 gio.
Sau khi két thuc phan tmg, phéan 16p hdn hop thanh etyl axetat va nude. Lam kho cac
16p hitu co két hop (MgSO04), loc, va cb dudi ap sult thdp dé thu dugc hop chit néu &
dé muc nay (105mg, 99%) ma khong can tinh ché bang séc ky cot silicagel.

TH NMR(500MHz, CDCl3) § 6,28(brs, 2H), 5,69(dd, J=11,5, 7,8Hz, 1H), 3,99(s,
3H), 3,66(dd, /=174, 11,5Hz, 1H), 3,54(dd, J=17,4, 7,8Hz, 1H)

Vi du 42. Diéu ché axit 6-amino-5-clo-2-(3-clo-4,5-dihydroisoxazol-5-yl)pyrimidin-4-

carboxylic

Thém dung dich chira lithi hydroxit (8mg, 0,18mmol) trong nuéc (0,25ml) vao
dung dich chtra metyl este cua axit 6-amino-2-(3-clo-4,5-dihydroisoxazol-5-yl)-5-clo-
pyrimidin-4-carboxylic (35mg, 0,12mmol) trong tetrahydrofuran (0,5ml) va khudy hén
hop phan tng & nhiét d§ trong phong trong 1 gio. Sau khi két thuc phan mg, axit ho
h&n hop nay bing HCI IN, chiét bing etyl axetat va 1am kho 16p hitu co (MgSOs), loc
va cb dudi 4p sut thip dé thu duoc hop chit néu & dé muc nay (30mg, 90%) ma khong

can tinh ché bang sdc ky cot silicagel.

I NMR(500MHz, CDsOD) & 5,61(dd, J=11,1, 7,8Hz, 1H), 3,72(dd, J=174,
11,1Hz, 1H), 3,59(dd, J=17,4, 7,8Hz, 1H)

Vi du 43. Ditu ché metyl 3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)-4-

(metylamino)picolinat
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Thém iodometan (0,14ml, 2,24mmol), va xesi cacbonat (Cs2COs) (292mg,
0,90mmol) & nhiét do trong phong vao dung dich chira metyl 4-amino-3-clo-6-(3-clo-
4,5-dihydroisoxazol-5-yl)picolinat (150mg, 0,45mmol) trong axetonitril (Sml). Gia
nhiét hdi luu hdn hop nay dén 80°C trong 15 gid. Sau khi két thic phan tng, chiét hon
hop nay bang etyl axetat va lam kho 16p hitu co (MgSOa), loc va c6 dudi ap suét thép.
Tinh ché phin con lai bing sic ky cot silicagel (20% EtOAc/hexan) dé thu duoc hop
chét néu & d& myc nay (94mg, 69%).

'H NMR(300MHz, CDCI;3)  6,84(s, 1H), 5,76(dd, /~11,1, 7,0Hz, 1H), 5,22(brs,
1H), 3,97(s, 3H), 3,66(dd, /~17,5, 11,1Hz, 1H), 3,48(dd, J=17,5, 7,0Hz, 1H), 3,00(d,
J=4,9Hz, 3H)

Vi du 44, Dibu ché metyl 3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)-4-

(dimetylamino)picolinat

0 o—"{
cl
\O | N\
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Thém iodometan (11pl), va xesi cacbonat (Cs2CO3) (112mg, 0,34mmol) & nhiét
d6 trong phong vao dung dich chira metyl 3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)-4-
(metylamino)picolinat (35mg, 0,12mmol) trong axetonitril (1ml). Gia nhiét hdi Iuu hdn
hop nay dén 80°C trong 16 gid. Sau khi két thuc phan tmg, chiét hdn hop nay bang etyl
axetat va 1am kho 16p hiru co (MgSOs), loc va c6 dudi ap suét thap. Tinh ché phan con
lai bing séc ky cot silicagel (20% EtOAc/hexan) dé thu dugc hop chét néu & dé muc
nay (36mg, 98%).

IH NMR(300MHz, CDCls) § 7,06(s, 1H), 5,76(dd, J=11,0, 6,9Hz, 1H), 3,98(s,
3H), 3,64(dd, J=17,6, 11,0Hz, 1H), 3,50(dd, /~17,6, 6,9Hz, 1H), 3,03(s, 6H)

Vi dy 45. Didu ché axit 3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)-4-

(dimetylamino)picolinic
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Thém dung dich chira lithi hydroxit (6mg, 0,15mmol) trong nu6e (0,5ml) vao
dung dich chira metyl 3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)-4-
(dimetylamino)picolinat (40mg, 0,13mmol) trong tetrahydrofuran (1ml) va khudy hdn
hop phén ng & nhiét d¢ trong phong trong 1 gio. Sau khi két thuc phan tng, axit hoa
hdn hop nay bang HCI 1IN, chiét bing etyl axetat va 1am kho 16p hiru co (MgSOs), loc
va cd duéi ap sut thip dé thu duoc hop chét néu & @ muc ny (38mg, 99%) ma khong

cAn tinh ché bang sic ky cot silicagel.

TH NMR(300MHz, CD3;0D) & 7,08(s, 1H), 5,76(dd, /=10,9, 7,9Hz, 1H), 3,68(dd,
J=17,3, 10,9Hz, 1H), 3,52(dd, J=17,3, 7,9Hz, 1H), 3,08(s, 6H)

Vi du 46. Didu ché metyl 4-amino-3,5-diclo-6-(3-clo-4,5-dihydroisoxazol-5-

yl)picolinat
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Quy trinh 1) metyl 4-amino-3,5,6-triclopicolinat

Thém anhydrit axetic (Ac20) (1,8ml, 19,26mmol) va lugng xtc tac cla axit
sulfuric (H2SO4) & nhiét do trong phong vao dung dich chira metyl 4-amino-3,5,6-
triclopicolinat (4,1g, 16,05mmol) trong toluen (65ml) va cloroform (5ml), va gia nhiét
hdn hop phan tng & 60°C trong 16 gio. Sau khi két thiic phan tng, phan 16p hdn hop
thanh etyl axetat va nudc. Tach 16p nude va chiét bing etyl axetat (x 3) va rira cac 16p
hitu co két hop bing dung dich nuéc natri hydro cacbonat bao hoa (NaHCO3), lam kho
(MgSOs), loc, va cb dudi 4p suét thip. Tinh ché phin con lai bing sac ky c{t silicagel
(30% EtOAc/hexan) d& thu dugc hop chit néu ¢ dé muc nay (4,15g, 87%).

I'H NMR(300MHz, CDCls) § 4,02(s, 3H), 2,33(s, 3H)

Quy trinh 2) metyl 4-axetamido-3,5-diclo-6-vinylpicolinat
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Thém kali vinyltrifloborat (2,70g, 20,17mmol), [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il) (197mg, 0,27mmol), va trietylamin
(2,81ml, 20,17mmol) vao dung dich chira metyl 4-axetamido-3,5,6-triclopicolinat (4g,
13,44mmol) trong EtOH & nhiét d0 trong phong. Khir khi hén hop nay bing nito trong
1 gio va gia nhiét hdi lwu trong 16 gid trong moi trudng nito. Lam ngudi hdn hgp phan
{mg dén nhiét d6 trong phong, loc qua xelit, cd dudi ap suét thip, va phan 16p thanh etyl
axetat va nudc. Tach 16p nudce va chiét bang etyl axetat (x 3) va lam kho céc 16p hitu co
két hop (MgSO0s), loc, va cd dudi ap suét thip. Tinh ché phén con lai bang sic ky cot
silicagel (40% EtOAc/hexan) d8 thu dwoc hop chét néu & d& muc nay (2,93g, 75%).

'H NMR(300MHz, CDCL) § 7,53(brs, 1H), 7,15(dd, J=17,0Hz, 10,6Hz, 1H),
6,53(d, J=17,05Hz, 1H), 5,68(d, J=10,6Hz, 1H), 4,00(s, 3H), 2,25(s, 3H)

Quy trinh 3) metyl 4-axetamido-3,5-diclo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat

Thém N-closuxinimit (2,22g, 16,60mmol) vao dung dich chira axit 2-
(hydroxyimino)axetic (739mg, 8,30mmol) trong DME (Sml), va tiép d6 gia nhiét hon
hop phéan Ung dén 110°C trong 1 gi va 1am ngudi dén nhiét do trong phong. Thém
metyl 4-axetamido-3,5-diclo-6-vinylpicolinat (2g, 6,92mmol) va dung dich chira natri
hydro cacbonat (NaHCO3) (1,45g, 2,5mmol) trong nudc vao hdn hop phén tng va gia
nhiét hdi luu hdn hop phan tng & 80°C trong 18 giv. Sau khi két thuc phan tmg, phan
16p hdn hop thanh etyl axetat va nude. Tach 16p nudce va chiét bing etyl axetat (x 3) va
1am khé cac 16p hitu co két hop (MgSOs), loc, va ¢d duéi ap sudt thép. Tinh ché phan
con lai bing séc ky cot silicagel (50% EtOAc/hexan) dé thu duge hop chét néu & dé muc
nay (1,78g, 70%).

TH NMR(300MHz, CDCl3)8 7,62(s, 1H), 6,17(dd, J=11,0, 8,0Hz, 1H), 4,07(dd,
J=173, 8,0Hz, 1H), 3,99(s, 3H), 3,43(dd, J=17,3, 11,0Hz, 1H), 2,28(s, 3H)

Quy trinh 4) metyl 4-amino-3,5-diclo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat

Thém tir tir axetyl clorua (1,6ml, 21,82mmol) & 0°C vao dung dich chta metyl
4-axetamido-3,5-diclo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat (lg, 2,73mmol)
trong MeOH (10ml) va gia nhiét hdi luu hdn hop phan tng trong 1 gidr. Sau khi két thac
phéan 1’Ing‘, 1am nguoi hdn hgp nay dén nhiét d6 trong phong va pha loang bang nudc.

Chiét dung dich nay bang etyl axetat (x 3) va 1am kho cac 16p hitu co két hop (MgSOs),
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loc, v c6 duéi 4p suét thép. Tinh ché phin con lai biang sic ky ct silicagel (50%

EtOAc/hexan) dé thu dugc hop chit néu & dé myc nay (773mg, 87%).

| IH NMR(300MHz, CDCl3) & 6,10(dd, J=11,0, 8,5Hz, 1H), 5,33(brs, 2H),
4,06(dd, J=17,3, 8,0Hz, 1H), 3,98(s, 3H), 3,43(dd, J=17,3, 11,0Hz, 1H)

Vi dy 47. Diéu ché axit 4-amino-3,5-diclo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinic

-N
O O\

NHz

Thém dung dich chira lithi hydroxit (21mg, 0,51mmol) trong nuéc (0,5ml) vao
dung dich chtta metyl 4-amino-3,5-diclo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat
(150mg, 0,46mmol) trong tetrahydrofuran (1ml) va khu4y hén hop phan tmg & nhiét 4o
trong phong trong 1 gid. Sau khi két thuc phan Gng, axit hoa hdn hop nay bing HCI 1N,
chiét bang etyl axetat va lam khd 16p hitu co (MgSOs4), loc va cb dudi ép suét thap dé
thu duge hop chit néu & d& muc nay (142mg, 98%) ma khong cAn tinh ché bing séc ky

cot silicagel.

'H NMR(300MHz, CDsOD) 8 6,16(dd, J=11,0, 8,2Hz, 1H), 3,98(dd, J=17.3,
8,2Hz, 1H), 3,50(dd, J=17,3, 11,0Hz, 1H)

Vi dy 48. DPidu ché metyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)-5-

flopicolinat
o) o-N
>—cl
\O /Nl
oY F
NH,

Quy trinh 1) metyl 4-amino-3,6-diclo-5-flopicolinat

Thém selectfluor (12,0g, 33,93mmol) vao dung dich chira metyl 4-amino-3,6-
diclopicolinat trong axetonitril (75ml) va gia nhiét hdn hop phan tng & 70°C trong 7
gio. Sau khi két thuc phan tng, 1am ngudi hdn hop nay dén nhiét do trong phong va pha
lodng bing nuéc. Chiét 16p ﬁuéc bing etyl axetat (x 3) va 1am kho 16p hitu co (MgSOa),

loc v ¢b duéi &p sudt thép. Tinh ché phin con lai bing sic ky cot silicagel (30%
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EtOAc/hexan) dé thu duoc hop chit néu & d& muc nay (3,74g, 69%).
'H NMR(300MHz, CDCl3) 8 5,05(brs, 2H), 3,97(s, 3H)
Quy trinh 2) metyl 4-axetamido-3,6-diclo-5-flopicolinat

Thém anhydrit axetic (Ac20) (2,5ml, 26,5mmol) va lugng xuc tdc cua axit
sulfuric (H2SO4) & nhiét dd trong phong vao dung dich chira metyl 4-amino-3,6-diclo-
5-flopicolinat (3,1g, 13,2mmol) trong toluen (40ml) va cloroform (Sml), va gia nhiét
hdn hgp phéan g & 60°C trong 16 gi¢. Sau khi két thic phan tmg, phan 16p hdn hop
thanh etyl axetat va dung dich nugc natri hydro cacbonat bao hoa (NaHCO3). Lam kho
16p hitu co (MgSOs), loc, va ¢6 dudi 4p suit thép. Tinh ché phan con lai bing sic ky cot
silicagel (30% EtOAc/hexan) dé thu dugc hop chit néu & d& muc nay (2,7g, 71%)

'H NMR(300MHz, CDCl3) & 7,31(brs, 1H), 4,01(s, 3H), 2,31(s, 3H)
Quy trinh 3) metyl 4-axetamido-3-clo-5-flo-6-vinylpicolinat

Thém kali vinyltrifloborat (1,89g, 14,09mmol), [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il) (137mg, 0,19mmol), va trietylamin
(1,96ml, 14,09mmol) & nhiét d¢ trong phong vao dung dich chtra metyl 4-axetamido-
3,6-diclo-5-flopicolinat (2,63g, 9,39mmol) trong EtOH (40ml). Khir khi hdn hop nay
bang nito trong 1 gid va gia nhiét hdi lwu trong 18 gid trong moi trudng nito. Lam ngudi
hén hop phan ng dén nhiét d6 trong phong, loc qua xelit, ¢6 dudi ép sut thip, va phan
16p thanh etyl axetat va nude. Tach 16p nudce va chiét bang etyl axetat (x 3) va 1am kho
céc 16p hitu co két hop (MgSO4), loc, va ¢d dudi ap suét thip. Tinh ché phin con lai
bang sic ky cot silicagel (40% EtOAc/hexan) d2 thu dugc hop chét néu & d& muc nay
(2,44g, 95%).

IH NMR(300MHz, CDCl3) § 7,29(brs, 1H), 6,94(ddd, J=17,3, 11,0, 1,6Hz, 1H),
6,48(dd, J=17,3, 1,6Hz, 1H), 3,50(dd, J=11,0, 1,6Hz, 1H), 4,00(s, 3H), 2,28(s, 3H)
Quy trinh 4) metyl 4-axetamido-6-(3-brom-4,5-dihydroisoxazol-5-yl)-3-clo-5-
flopicolinat

Thém dibromoformaldoxim (558mg, 2,75mmol) va dung dich chira natri hydro
cacbonat (NaHCO3) (385mg, 4,58mmol) trong nuée (2ml) vao dung dich chira metyl 4-
axetamido-3-clo-5-flo-6-vinylpicolinat (500mg, 1,83mmol) trong etyl axetat (3ml), va
gia nhiét hdi Iwu hdn hop phan tng & 80°C trong 18 gid. Sau khi két thiic phan tng,
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phéan 16p hdn hop thanh etyl axetat va nuéc. Tach 16p nude va chiét bing etyl axetat (x
3) vi lam khd cac 16p hiru co két hop (MgSOs), loc, va ¢d dusi ap suét thép. Tinh ché
phén con lai bang séc ky cdt silicagel (40% EtOAc/hexan) dé thu dugc hop chét néu &
d& muc nay (325mg, 45%).

'H NMR(300MHz, CDCls) 8 7,40(brs, 1H), 6,00(ddd, J=11,1, 8,3, 1,2Hz, 1H),
3,95-4,06(m, 4H), 3,53(dd, J=17,1, 11,1Hz, 1H), 2,31(s, 3H)

Quy trinh 5) metyl 4-axetamido-6-(3-clo-4,5-dihydroisoxazol-5-yl)-3-clo-5-flopicolinat

Thém dung dich HCI 4M trong dioxan (5,9ml) ¢ nhiét d0 trong phong vao metyl
4-axetamido-6-(3-brom-4,5-dihydroisoxazol-5-yl)-3-clo-5-flopicolinat (310mg,
0,79mmol), va gia nhiét hdn hgp phén tmg & 40°C trong 18 git. Sau khi két thuc phan
ung, tach 16p nudc va chiét bing etyl axetat (x 3) va lam kho céc 16p hitu co két hop
(MgS0s), loc, va co dudi ap suét thap. Tinh ché phéan con lai bang sic ky cot silicagel
(40% EtOAc/hexan) dé thu dugc hop chat néu ¢ d& muyc nay (240mg, 87%).

'H NMR(300MHz, CDCL) § 7,43(s, 1H), 6,05(ddd, J=11,1, 8,4, 1,4Hz, 1H),
3,92-4,02(m, 4H), 3,41-3,53(m, 1H), 2,28-2,30(s, 3H)

Quy trinh 6) metyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)-5-flopicolinat

Thém tir tir axetyl clorua (0,24ml, 3,31mmol) & 0°C vao dung dich chira metyl
4-axetamido-6-(3-clo-4,5-dihydroisoxazol-5-yl)-3-clo-5-flopicolinat (145mg,
0,41mmol) trong MeOH (2ml) va gia nhiét hdi lvu hdn hop phan tng trong 1 gid. Sau
khi két thic phan tng, 1am nguoi hdn hop nay dén nhiét do trong phong va pha loang
bing nuéc. Chiét dung dich nay bing etyl axetat (x 3) va lam khd céc 16p hitu co két
hop (MgSO0s4), loc, va co dudi ap sut thip. Tinh ché phin con lai bang sic ky cot
silicagel (40% EtOAc/hexan) dé thu dugc hop chét néu & d& myc nay (88mg, 69%).

TH NMR(300MHz, CDCl3) § 5,97(dd, J=11,3, 9,3Hz, 1H), 5,04(brs, 2H), 3,97(s,
3H), 3. 42(dd, J=17,0, 9,3Hz, 1H), 3,42(dd, J=17,0, 11,3Hz, 1H)

Vi du 49. Didu ché axit 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)-5-

flopicolinic

-63-



32115

o) o~'\{
N Cl
HO = |
o XY F
NH,

Thém dung dich chia lithi hydroxit (6,7mg, 0,16mmol) trong nuée (0,5ml) vao
dung dich chita metyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)-5-flopicolinat
(45mg, 0,15mmol) trong tetrahydrofuran (1ml) va khudy hén hop phan tmg & nhiét do
trong phong trong 1 gid. Sau khi két thiic phan tng, axit hoa hdn hgp nay bang HCI IN,
chiét bang etyl axetat va 1am khd 16p hiru co (MgSOa), loc va c6 dudi ap suit thdp dé
thu dwgc hop chét néu & d& muc nay (40mg, 92%) ma khong cin tinh ché bang sic ky

cdt silicagel.

'H NMR(300MHz, CD3;0OD) é 6,00(ddd, J=11,1, 8,7, 1,1Hz, 1H), 3,88(dd,
J=17,2, 8,7Hz, 1H), 3,55(dd, J=17,2, 11,1Hz, 1H)

Ché phim

Hop chét gbc pyridin chira vong isoxazolin dugc biéu thj bdi Cong thirc 1 theo
sang ché c6 thé hitu ich dé ding lam thubc diét cé. Do do, thudc diét cé bao gdm, lam
thanh phﬁn hoat tinh, hgp chét duge chon tir hop chét dugc biéu thi boi Cong thire 1 va
mubi dugc chip nhan trong linh virc héa ndng ctia n6 dugce bao gbm trong pham vi ctia

sang ché.

Thudc diét ¢ theo séng ché c6 thé dugc st dung cho toan bd cay hodc phén cla
cdy. Thult ngit ‘cdy’ dugc st dung trong ban mo ta nay d8 chi tit ca cac cdy va quan thé
cdy, nhu cdy dai hodc cdy trdng (bao gdm cdy tréng dai), ma dwgc mong mudn hoic
khong mong mubn. 'Cay tréng' bao gbm céc gidng cdy va ciy chuyén gen ma c6 thé
dugc bao vé hodc khong dugce bao vé bing cac bao dam gay gibng cdy, va c6 thé 14 cac
cdy ma co thé thu dugc bang cach giy gidng thong thudng va cac phuong phéap t6i uu,
cac phuong phap cong nghé sinh hoc va cic phuong phap tai td hop, hodc két hop cac
phuong phap ndy. Thuat ngit 'phéan cua cay' chi phén hoic co quan cua cay nim & trén
hoic dudi mat dat, vi dy, chdi, 14, hoa va ré. Vi du, thuat ngit 'phﬁn cua cay' co thé bao
gf‘)m 14, gai, canh, than, hoa, thé qua, qua, hat, r&, than cu va than ré. Mot vai loai cay
con bao gdm vit liéu dinh dudng va sinh san, nhu cy con, than ct, than ré, mam ghép

va hat gidng. Viéc sir dung thudc diét co theo sang ché cho toan bd cdy hodc phén cia
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cy c6 thé dugc thuc hién bing cach cho tiép xuc truc tiép hodc bang phwong phap x&t

ly thong thudng, nhu phun, két hop, ngam tAm, phi hogic xong khéi.

P& bao ché ché phédm diét ¢ chira hop chit dugc biéu thi bai Cong thirc 1 1am
thanh phﬁn hoat tinh, chit mang, chét hoat dong bé mat, chat pha loéng, chét phén tan,
chét bd trg, va chét twong tu, ma thuong dugc sur dung dé bao ché cac thube diét loai
gdy hai, dugc két hop dé tao ra ché phim 16ng hoic ran. Ché phim 16ng hoiic rén c6 thé
duoc stt dung truc tiép hoic pha lodng trong mdi trudmg thich hop dé xir ly. Luong phun

c6 thé tir vai tram lit cho dén vai nghin lit/hecta (ha).

Ché phim diét co theo mdt phwong 4n clia sang ché c6 thé bao gdm: it nhit mot
ho#c hai loai dugc chon tir cac hop chit duogc bidu thi bai Cong thirc 1 va cac mudi duge
chp nhén trong linh vyc hoéa ndng cia chung ¢ dang thanh phan hoat tinh, véi lugng
nam trong khoang tir 0,1% trong lugng dén 99,9% trong lugng; va it nhét mot chét phu
gia dugc chon tir chét hoat dong bé mit, chit pha lodng dang rén, va chit pha lodng dang
long, véi luong nim trong khoang tir 0,1% trong luong dén 99,9% trong lugng. Ché
phim diét cd theo mot phuong 4n cia sdng ché ¢6 thé dugc bao ché & dang bét ky dugc
chon tir bt thdm udt, huyén phu, nhil tuwong, huyén phu min, chét long, chét long phén

tan, bot thAm wdt dang hat, hat, bot, bot thdm w6t 16ng, hat ndi, va vién nén.

Bang 2 thé hién cac thanh phén hoat tinh va cac chét phu gia bao gbm cac chét
hoat dong bé mit va cic chét pha loang, ma chu thanh ché phdm diét co theo séng ché,
va lugng twong (g cta ching. Tuy nhién, ty 1¢ thanh phén clia ché phdm diét co theo

sang ché khong chi gi6i han & Bang 2.

Béang 2
Ché phim Ham luong (don vi: % trong luong)
Thanh phan hoat tinh | Chét pha lodng | Chét hoat dong bé mit
Bot tham wét 10~90 0~80 1~10
Huyén phu 3~50 40~95 0~15
Nhii tvong/Chét 16ng 3~50 40~95 0~15
Hat 0,1~95 4~98,9 1~15

-65-



32115

Lugng cia thanh phan hoat tinh trong ché phim diét co theo sang ché c6 thé
duoc kiém soat theo viéc str dung, va trong mdt vai truong hop, chét hoat dong bé mit

can dugc str dung véi lugng 16n hon so véi thanh ph?ln hoat tinh.

Chét hoat dong bé mit duge bao gdm trong ché phim diét co theo séng ché 1a
chit c6 hoat tinh bé mit 16n va chét ludng tinh c6 nhém phan t wa nude va nhom phan
tt wa dau trong ciu tric phan t clia nd. ChAt hoat dong bé mit c6 céc tinh chét tuyét
voi vé kha ning téy rira, kha ning phén tan, ddc tinh nhii ho4, déc tinh hoa tan, dac tinh
thdm u6t, dic tinh tiét tring, dic tinh tao bot va dic tinh thdm nhép, va do do, chét hoat
dong b& mit c6 thé phén rd, pha v, phin tan hogc nhii hoa thanh ph?ln hoat tinh dé tao
ra hidu lyc thudc mét cach c6 hidu qua. Chét hoat dong bé mit c6 thé bao gém chét hoat
dong bé mit anion duge chon tir mubi natri hodc mudi canxi cta sulfonat, nhu (Cs-Cr2
alkyl)benzensulfonat, (C3-Cs alkyl)naphtalen sulfonat, di(Cs-Cs alkyl)naphtalen
sulfonat, di(Cs-Ci2 alkyl)sulfosuxinat, lignin sulfonat, chit ngung naphtalen
sulfosuxinat formalin, chit ngung (Cs-Ci2 alkyl)naphtalen sulfonat formalin,
polyoxyetylen(Cs-Ci2 alkyl)phenyl sulfonat; mudi natri hoic mudi canxi ciia sulfat, nhu
(Cs-C12 alkyl)sulfat, polyoxyetylen(Cs-Ci2 alkyl)sulfat, hodc polyoxyetylen(Cs- Ciz
alkyl)phenyl sulfat; va mudi natri hosic mudi canxi clia polyoxy alkylen suxinat. Chét
hoat dong b& mit c6 thé bao gém chit hoat dong bé mit khong ion, nhu
polyoxyetylen(Cs-C12  alkyl)ete, polyoxyetylen(Cs-Ci2  alkyl)phenylete, hodc
polyoxyetylen(Cs-Ci2 alkyl)phenylpolyme. Cac chit hoat dong bé mit néu trén c6 thé
dugc st dung riéng 18 hodc két hop hai hogc nhidu chit. C4c chét hoat dong bé mit sin

c6 cho sang che 1a khong chi gigi han & céc chat néu vi du & trén.

Chét pha loding chira trong ché phim diét cé theo sang ché c6 thé dugc phan loai
thanh chéit pha logng dang rin va chit pha loging dang 16ng, tuy thudc vao ban chét cta
chét pha loang. Dé 1am chét pha lodng dang rén, chét pha lodng dd hap thu cao 14 thich
hop dé diéu ché chit thAm w6t. Chit pha loging dang 16ng va dung mdi c6 thé gitr dugc
d6 &n dinh cua chiing thdm chi & nhiét @ 0°C ma khong bi tach pha. Theo mét phuong
an, chét pha lodng dang 16ng c6 thé duoc chon tir nudc, toluen, xylen, ete dau mo, dau
thuc vat, axeton, metyletyl keton, xyclohexanon, anhydrit axit, axetonitril, axetophenon,
amyl axetat, 2-butanon, butyrin cacbonat, clobenzen; xyclohexan, xyclohexanol, alkyl

este cuia axit axetic, rugu diaxeton, 1,2-diclopropan, dietanolamin, p-dietyl benzen,

-66-



32115

dietylen glycol, dietylen glycol butyl ete, dietylen glycol etyl ete, dietylen glycol
metylete, N,N-dimetylformamit, dimetylsulfoxit, 1,4-dioxan, dipropylen glycol,
dipropylen glycol metylete, dipropylen glycol dibenzoat, diproxitol, alkyl pyrolidon,
etyl axetat, 2-etyl hexanol, etylen cacbonat, 1,1,1-tricloetan, 2-heptanon, alpha-pinen,
d-limonen, etyl lactat, etylen glycol, etylen glycol butyl ete, etylen glycol metylete,
gamma-butyrolacton, glyxerol, glyxerol axetat, glyxerol diaxetat, glyxerol triaxetat,
hexadecan, hexylen glycol, isoamyl axetat, isobornyl axetat, isooctan, isophoron,
isopropyl benzen, isopropyl myristat, axit lactic, lauryl amin, mesityl oxit,
metoxypropanol, metylisoamyl keton, metylisobutyl keton, metyllaurat, metyloctanoat,
metylolat, metylen clorua, m-xylen, n-hexan, n-octylamin, axit octadecanoic, octylamin
axetat, axit oleic, oleylamin, o-xylen, phenol, polyetylen glycol(PEG 400), axit
propionic, propyl lactat, propylen cacbonat, propylen glycol, propylen glycol metylete,
p-xylen, toluen, trietyl phosphat, trietylen glycol, axit xylen sulfonic, parafin, dau
khoang, tricloetylen, percloetylen, etyl axetat, amyl axetat, butyl axetat, propylen glycol
metylete, dietylen glycol metylete, metanol, etanol, isopropanol, va rugu phén tir lugng
cao nhu, ruou amylic, rugu tetrahydrofurfurylic, hexanol, octanol, etylen glycol,
propylen glycol, glyxerol, va N-metyl-2-pyrolidon. Theo mot phuwong an, chét pha lodng
dang rfn c6 thé duoc chon tir bot talc, titan dioxit, tro bui nui lira, silic dioxit, dat da
peclit, diatomit, d4 vdi, canxi cacbonat, bentonit, canxi montmorilonit, vd hat bong, bot

laa my, bot déu, lac, bot gd, vo hat 6¢ ché, va lignin.

Ché pham diét cd c6 thé con bao gdbm lugng nhé céc chit phu gia khac dé ngin
nglra su tao bot, von cuc, x6i mon va san sinh vi khuén, ma thuong xay ra trong qua
trinh bao ché ché phém diét c6. Phuong phap bao ché dugc thyc hién bang cach st dung
phuong phap thong thuong. Trong truong hop ché phidm dang 16ng, chi tron cac thanh
phén 13 dd, va thanh phén pha rin min c6 thé dugc ‘tr(f)n va nghién bot trong may nghién
bua hodc may xay theo dong. Huyén phil ¢6 thé dugc didu ché bang cach tron trong may
xay uét, va dang hat co thé dugc didu ché bang cach phun thanh phén hoat tinh 1én chét

mang dang hat.

Céc vi du bao ché ddi véi cac ché phim dai dién bang cach st dung hop chat

theo sang ché s& dugc mo ta chi tiét dudi day.

Ché phdm 1: Bot thdm w6t
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Céc thanh phan dudi day dugc tron k§ va hdn hgp nay duge trdn vai chét hoat
dong b mit 1ong ddng thdi chét hoat dong bé miit 1ong duoc phun 1én cac thanh phan
rin. Hon hop thu dugce duge nghién trong may nghién bua dé thu dugc c& hat nh6 hon

hoic bing 100pum.
- 20% trong lugng 1a thanh phén hoat tinh
- 2% trong luong 13 dodexyl polyetylen glycol ete
- 4% trong lugng 1a natri lignin sulfonat
- 6% trong lugng 1a natri silic aluminat
- 68% trong lugng 12 montmorilonit
Ché phim 2: Bot thim w6t

Céc thanh phén duéi day dugc tron va nghién trong may nghién bda cho dén khi

¢& hat nhé hon hodic bing 25um, va dugc dong goi.
- 80% trong lwong 13 thanh phén hoat tinh
- 2% trong lugng 14 natri alkyl naphtalen sulfonat
- 2 % trong luong 1a natri lignin sulfonat
- 3% trong lugng 14 silic dioxit vo dinh hinh tbng hop
- 13% trong lugng 14 kaolinit
Ché phim 3: Nhii twong
Céc thanh phén duéi ddy dugc tron va hoa tan ddng déu dé tao ra nhil twong.
- 30% trong lugng 13 thanh phan hoat tinh
- 20% trong lugng 1a xyclohexanon
- 11% trong lugng 1a polyoxyetylen alkylarylete
- 4% trong lugng la canxi alkylbenzen sulfonat
- 35% trong lugng 12 metylnaphtalen
Ché phim 4: Hat

Céc thanh phan duéi day dugc nghién ddng déu, va sau d6, 20 phén trong lugng
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nudc duge thém vao 100 ph?m trong lugng hdn hop thu duoc, tiép d6 tron déu. Sau do,
chit phan tmg duge xit Iy thanh hat bing cach sir dung ludi sang c& tir 14 dén 32 béng

cach st dung may ép dun, va tiép d6 1am khd dé tao ra hat.
- 5% trong lugng 13 thanh phan hoat tinh
- 2% trong lugng la mudi sulfat este ciia regu natri laurylic
- 5% trong luong 1a natri lignin sulfonat |
- 2% trong luong 1a carboxy metyl xenluloza
- 16% trong lugng 12 kali sulfat
- 70% trong luong 14 chit déo

Céc ché phdm theo séng ché dwogc pha lodng dén ndng d6 thich hop dé st dung

trén thuc té.
St dung

Hop chét gbc pyridin chira vong isoxazolin theo sang ché c6 tinh chon loc cao
d6i v6i cay laa, laa my, va ngd khi xtr 1y dAt va xt 1y 14, va kiém soat chon loc ¢6 dai
bao gébm Quamoclit pennata, Abutilon theophrasti Medicus, Aeschynomene indica,
Xanthium strumarium, va Catchweed bedstraw. Do d6, hgp chét gbc pyridin chira vong

isoxazolin 1a hitu ich cho viéc trong trot lda my, ngd, va lua.

Ché phim diét co theo séng ché c6 thé duoc sit dung v6i lwong ndm trong khoang
tir 10g dén 1kg/hecta tinh theo thanh phn hoat tinh, vi dy tir khoang 50g dén khoang
200g, nhung lrong ché phéim diét cd khong chi gi6i han & lugng nay. Luong ché pham
diét co c6 thé thay dbi tuy thudc vao cac yéu t6 nhu luong cé dai, mirc 9 sinh trudng,

va ch€ pham.

Theo mo{t phuong an, ché phim diét c6 theo sang ché co6 thé bao gdm, & dang
thanh phan hoat tinh, hgp chét dwoc biéu thj bsi Cong thirc 1 mot minh hogc két hop
v6i céc thanh phan hoat tinh d& biét 13 c6 hoat tinh 1am céc chét diét loai gy hai. Theo
mdt phuong an, ché phim diét cd theo sang ché c6 thé bao gém, ngoai hop chét duoc
bidu thi béi Cong thirc 1, it nhét mot thanh phan c6 hoat tinh diét cd dugc chon tir chat
trc ché axetyl-CoA carboxylaza (ACCaza), chét wrc ché axetolactat synthaza (ALS),

thube diét co auxin, chat ic ché van chuyén auxin, chat rc che sinh tong hop carotenoit,
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chét &rc ché 5-enolpyruvylshikimat 3-phosphat synthaza (ESPS), chét wrc ché glutamin
synthetaza, chét e ché sinh téng hop lipit, chit e ché su nguyén phén, chét tc ché
protoporphyrinogen IX oxidaza, chét wrc ché qua trinh quang hop, chét c6 tac dung hiép
ddng, chét sinh trudng, chit e ché sinh tdng hop thanh t& bao, va thudc diét c6 da biét
bit ky, 12 céc vi du v& cdc thanh phin hoat tinh da biét c6 hoat tinh 1am chét diét loai
gdy hai.

Chét trc ché axetyl-CoA carboxylaza (ACCaza) c6 thé 13 xyclohexenon oxim,
nhu ete, aloxydim, clethodim, cloproximid, cycloxydim, cetoxydim, tralcoxydim,
butroxydim, cleopoxidum, hodc tepaloxydim; hodc este cia axit
phenoxyphenoxypropionic, nhu metamifop, cyhalofop-butyl, diclofop-metyl,
fenoxaprop-etyl, fenoxaprop-P-etyl, pentiaprop-etyl, fluazifop-butyl, fluazifop-P-butyl,
haloxyfop-etoxyetyl, haloxyfop-metyl, haloxyfop-P-metyl, isoxapirifop,
proppaquizafop, quizalofop-etyl, quizalofop-P-etyl, hodc quizalofop-tefuryl.

Chét trc ché axetolactat synthaza (ALS) c6 thé 1a imidazolinon, nhu imazapyr,
imazaquin, imazamethabenz-metyl, imazamox, imazapic, imazethapyr, hodc
imazamethapyr; pyrimidylete, nhu axit pyrithiobac, pyrithiobac-natri, bispyribac natri
hoic pyribenzoxim; sulfonamit, nhu florasulam, flumetsulam, hodc methosulam; hodc
sulfonylure, nhu amidosulfuron, azimulsulfuron, bensulfuron-metyl, clorimuron-etyl,
clorsulfuro, cinosulfuron, xyclosulfamuron, ethametsulfuron-metyl, etoxysulfuron,
flazasulfuron, halosulfuron-metyl, imazosulfuron, methsulfuron-metyl, nicosulfuron,
primisulfuron-metyl, prosulfuron, pyrazosulfuron-etyl, rimsulfuron, sulfometuron-
metyl, thiophensulfuron-metyl, triasulfuron, tribenuron-metyl, triflusulfuron-metyl,

sulfosulfuron, flucetosulfuron, hogc iodosulfuron.

Péi véi thube diét ¢o oxin, nhu axit pyridin carboxylic, clofyralide, picloram,
2,4-D hoic benazolin c6 thé dugc st dung.

Chét tc ché vén chuyén auxin c6 thé 1a naptalam hoic diflufenzopyr, va chét trc
ché sinh téng hop carotenoit c6 thé 13 benzofenap, clomazon, diflufenican, flocloridon,

fluridon, pyrazolinat, pyrazoxyfen, isoxaflutol, isoxaclortol,  mesotrion,

sulcotrion(clormesulon), ketospyradox, flurtamon, norflurazon, hoéc amitrol.

Chéit uc ché 5-enolpyruvylshikimat 3-phosphat synthaza (ESPS) co6 thé 1a

glyphosat hodc sulfocat, va glutamin synthetaza c6 thé 13 bilanafos(bialafos) hodc
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glufosinat-amoni.

Chét trc ché sinh tdng hop lipit c6 thé 13 anilid, nhu anilofos hodc mefenacet;
cloaxetanilit, nhu dimethenamit, S-dimethenamit, axetoclor, alaclor, butaclor,
buthenaclor, diethatyl-etyl, dimethaclor, methazaclor, metholaclor, S-metholaclor,
pretilaclor, propaclor, prinaclor, therbuclor, thenylclor hodc xylaclor; hodc thioure, nhu
butylat, xycloat, di-alat, dimepiperat, EPTC, esprocarb, molinat, febulat, prosulfocarb,

thiobencarb(benthiocarb), tri-alat hodc bernolat, benfulecat, hodc perfluidon.

Chét tc ché phén bao ¢c6 thé 1a cacbamat, nhu asulam, carbetamid, clopropam,
orbencarb, pronamit(propizamit), propam, hogc thiocarbzyl; dinitroanilin, nhu benefin,
butralin, dinitramin, ethalfluralin, flucloralin, orizalin, pendimethalin, prodiamin, hogc
trifluralin; hodc pyridin, nhu dithiopyr, hodc thiazopyr, butamifos, chlortal-
dimetyl(DCPA), hodc maletic hydrazid.

Chét we ché protoporphyrinogen IX oxidaza c6 thé 13 diphenyl ete, nhu
acifluorfen, acifluorfen-natri, aclonifen, bifenox, clornitropen (CNP), etoxyphen,
flodifen, flo glycophen-etyl, fomesafen, furyloxyphen, lactophen, nitrofen,
nitrofluorpen, hoic oxyfluorpen; oxadiazol, nhu oxadiargyl hoic oxadiazon; imit dang
vong, nhu azaphenidin, butaphenaxyl, carpentrazon-etyl, cinidon-etyl, flumicholac-
pentyl, flumioxazin, flumipropin, flupropacyl, fluthiacet-metyl, sulpentrazon, hodc

thidiazimin; hodc pyrazol, nhu pyraflufen-etyl.

Chét tc ché qua trinh quang hgp co6 thé 13 propanil, pyridat pyridapol;
benzothiadiazinon, nhu bentazon; dinitrophenol, nhu bromofenoxim, dinoseb, dinoseb-
axetat, dinoterb, hoic DNOC; dipyridylen, nhu ciferquart-clorua, difenzoquat-
metylsufat, diquat, hodc paraquat-diclorua; ure, nhu clorbromuron, clotoluron,
diphenoxuron, dimefuron, diuron, ethidimuron, fenuron, fluometuron, isoproturon,
isouron, linuron, methabenzthiazuron, metazol, methobenzuron, methoxuron,
monolinuron, neburon, ciduron, ho#c tebuthiuron; phenol, nhu bromoxynil hogc ioxynil,
cloridazon; triazin, nhu ametrin, atrazin, xyanazin, desmethrin, dimethamethrin,
hexazinon, prometon, promethrin, propazin, ximazin, ximetrin, terbumeton, terbutrin,
terbutylazin, hojc trietazin; triazinon, nhu metamitron hodc metribuzin; uraxil, nhu
bromaxil, lenaxil, ho#c terbaxil; hodc biscacbamat, nhu desmedipham hodc

phenmedipham.
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Chét c6 tac dung hiép ddng c6 thé 12 oxyran, nhu tridipan, chét sinh truéng c6
thé 1a axit aryloxyalkansanic, nhu 2,4-DB, chlomeprop, diclorprop, diclorprop-P(2,4-
DP-P), floxypyr, MCPA, MCPB, mecoprop, mecoprop-P, hodc trichlopyr; axit benzoic,
nhu chloramben, hodc dicamba; hodc axit quinolincarboxylic, nhu quinclorac hodc

quinmerac, va cht ttc ché sinh tdng hop thanh té bao c6 thé 12 isoxaben hoic diclorbenil.

Thubc diét cé6 da biét c6 thé 1a axit diclopropionic, nhu dalapon;
dihydrobenzofuran, nhu ethofumesat; axit phenylaxetic, nhu clorfenac (fenac); hodc
aziprotrin, barban, vensulit, benzthiazuron, benzoflo, buminafos, buthidazol, buturon,
cafenstrol, clorbufam, clorfenprop-metyl, cloxuron, cinmetylin, cumyluron, xycluron,
xyprazin, cyprazol, dibenzyluron, dipropetryn, dymron, eglinazin-etyl, endothal,
ethiozin, flucarbazon, fluorbentranil, flupoxam, isocarbamid, isopropalin, carbutylat,
mefluidit, monuron, napropamid, naproanilit, nitralin, oxacyclomefon, phenisopham,
piperofos, proxyazin, profluralin, pyributicarb, secbumeton, sulpharat (CDEC),
terbucarb, triaziflam, triaphenamit hoéc trimeturon, hodc mudi than thién mdi trudng

cua chung.

Céc hop chét theo sang ché c6 hoat tinh diét cé dang ké ddi véi cay gdy hai cta
cay hai 14 mim. C6 mdt vai vi du dai dién vé c6 dai c6 thé bj kiém sodt bai cac hop chét

ndy. Tuy nhién, khong chi gidi han & cac loai ¢6 dai nay.

Sau day 14 cc vi du cu thé vé cac loai co dai c6 the bi diét bang céc thudc diét

c6 theo sang che.

Céc vi du vé ¢ dai hai 14 madm bao gdm c6 dai Cyperaceae, nhu Cyperus
amuricus, Cyperus microiria, Cyperus rotundus L., Cyperus serotinus Rottb,
Eleocharis acicularis for. longiseta, Scirpus juncoides Roxb., Eleocharis Kuroguwai
Ohwi, hodc Scirpus fluviatilis; c¢6 dai Compositae, nhu Eclipta prostrata (L.) L.,
Siegesbeckia pubescens, Centipeda minima, Senecio vulgaris, Artemisia princeps
Pampanini, Bidens frondosa L., Taraxacum officinale, Erigeron annuus (L.) Pers.,
Erigeron canadensis L., Galinsoga ciliata (Raf.) Blake, Hemistepta lyrata (Bunge)
Fisch.&C.A.Mey., Lapsana humilis, Artemisia capillaris Thunb., Bidens bipinnata L.,
Siegesbeckia glabrescens MAKINO., Ambrosia trifida L., Ixeris dentata NAKAI,
Crepidiastrum sonchifolium (Bunge) Pak & Kawano, Lactuca indica var. laciniata (O.

Kuntze) Hara, Aster pilosus, Breea segeta, Taraxacum platycarpum, Ambrosia

-72-



32115

artemisiifolia var. elatior, hodic Helianthus tuberosus, Erechtites hieracifolia Raf.; c6 dai
Labiatae, nhw Elscholtzia patrini GARCK., Stachys japonica Mig., Mosla punctulata (J.
F. Gmel.) Nakai, hodc Leonurus sibiricus L.; cd dai Euphorbiaceae, nhu Acalypha
australis L., Euphorbia maculata L., hoic Chamaesyce supina MOLD.; c6 dai
Scrophulariaceae, nhu Mazus pumilus (Burm. fil) van Steenis, hodc Lindernia
procumbens (Krock.) Borbas; cé dai Solanaceae, nhu Solanum nigrum L., hodc Solanum
americanum Mill.; cd dai Amaranthaceae, nhu Amaranthus lividus, hodc Amaranthus
patulus Bertol.; c¢6 dai Oxalidaceae, nhu Oxalis corniculata hogc Oxalis stricta; co dai
Geraniaceae, nhu Geranium sibiricum, hodc Geranium thunbergii Siebold & Zucc.; ¢6
dai Malvaceae, nhu Hibiscus trionum, hodc Abutilon theophrasti Medicus; cb dai
Cannabaceae, nhu Humulus japonicus Siebold & Zucc., hodc Cannabis sativa; co dai
Onagraceae, nhu Ludwigia prostrata Roxb. hodc Oenothera biennis L.; cd dai
Portulacaceae, nhu Portulaca oleracea L.; c6 dai Equisetaceae, nhu Equisetum arvense
L.; ¢ dai Araceae, nhu Pinellia ternata; c6 dai Umbelliferae/Apiaceae, nhu Torilis
japonica (Houttuyn) DC.; c¢b dai Aizoaceae, nhu Mollugo pentaphylla; co6 dai
Commelinaceae, nhu Commelina communis; cb dai Crassulaceae, nhu Sedum
sarmentosum; ¢6 dai Papaveraceae, nhu Chelidonium majus var. asiat; 6 dai
Asclepiadaceae, nhu Metaplexis japonica; ¢ dai Violaceae, nhu Viola mandshurica;
c6 dai Caryophyllaceae, nhu Stellaria aquatica; ¢6 dai Urticaceae, nhu Pilea mongolica;
c6 dai Boraginaceae, nhu Trigonotis peduncularis; ¢ dai Plantaginaceae, nhu
Plantago asiatica L.; cd dai Rosaceae, nhu Potentilla supina; va c0 dai Pontederiaceae,

nhu Monochoria vaginalis var. plantaginea (Roxb.) Solms.
Vi dy thir nghiém 1. Thir nghiém hoat tinh diét c6 khi xtt Iy trude khi phat sinh co dai

Chau nhya hinh chit nhat cé dién tich b& mjt 300cm? duoc db ddy dét man cét
va dit hdn hop & ty 1€ 1:1, va bén loai cd dai bao gdm Quamoclit pennata, Abutilon
theophrasti Medicus, va Aeschynomene indica, Xanthium strumarium dugc tréng vao
chéu. Trong mdt chiu khac tién hanh theo cach twong ty, gieo ba loai hat gidng cay
trdng bao gébm ngo, lua my, va laa. Cac chu nay dugc tudi nudc, va mdt ngdy sau do
thi phun thudc. Tién hanh phun bing céch st dung xe phun (R&D Sprayer, USA) co
trang bi voi phun Teejet 8002EVS (Spraying Systems Co., USA), va lugng phun dugc
kiém soat 13 1000L/ha. Pha dung dich phun bang céch hoa tan hgp chit ctia mdi vi du
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hodc chit dbi chimg trong axeton, va tiép d6, thém vao d6 cing mot lugng dung dich
nuéc tween 20 0,1% (thé tich/thé tich). Lwong phun la 200g/ha. Cac chau duoc dit trong
nha kinh, trong d6 duy tri nhiét d§ & trong khoéang tir 25°C dén 30°C ban ngay va tr
15°C dén 25°C ban dém, va tudi nude déu dan. Sau tir 2 dén 3 tudn tlr khi phun céc hop
chit hogic chét d6i chimg, hidu lyc va mirc do hw hai ciia m3i loai co dai va céy trong
dugc danh gia theo thang diém 0-10 (0: khong c6 tac dung, 10: chét hoan toan) va két
qué duoc thé hién trong Bang 3 dudi ddy. Cac hop chét dugc biéu thi bsi Cong thire 1
theo sang ché thé hién d6 chon loc cao d6i véi lGa, lta my va ngd va thé hién hoat tinh

diét co dai manh.

Béang 3
X ly trude
Hop chét
ZEAMX | TRZAW | ORYSA | IPOAN | ABUTH | AESIN | XANST
1 0 1 0 9 8 10 9
3 0 0 0 8 10 10 8
4 0 0 0 7 6 8 6
7 0 0 0 9 6 9 9
37 0 0 0 10 10 10 10
38 0 2 7 10 10 10 10
39 0 0 1 6 4 8 6
Fluroxypyr 3 3 8 9 7 9 9

ZEAMX: ngd, TRZAW: lta my, ORYSA: lua, IPOAN: Quamoclit pennata,
ABUTH: Abutilon theophrasti Medicus, AESIN: Aeschynomene indica, XANST:

Xanthium strumarium

Cac chau cay trdng va cé dai dugc chudn bi theo c4ch twong tu nhu phuong phap
thr nghiém dugc minh hoa trong Bang 3, va sir dung ba loai ¢ dai dugc chon tur
Quamoclit pennata, Abutilon theophrasti Medicus, va Aeschynomene indica, Xanthium
strumarium. X 1y tiép theo va cac phuong phap dénh gia 13 nhu duge md ta & trén va
két qua dugc thé hién trong Bang 4 dudi ddy. Céc hop chét dugc biéu thi bsi Cong thirc
1 theo sang ché thé hién @9 chon loc cao dbi voi Ita, lia my va ngd va thé hién hoat tinh

diét c6 dai manh.

Bang 4
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Hop chét X ly trude
i ZEAMX | TRZAW | ORYSA | IPOAN | ABUTH | AESIN | XANST
33 2 0 0 6 6 10 10
34 0 0 0 10 9 10 10
37 0 0 1 7 10 10 10
53 0 0 0 6 10 10 9
54 0 0 0 5 10 10 8
73 0 0 0 6 10 10 9
83 0 0 0 5 0 5 2
84 0 0 1 5 4 10 10
85 0 0 0 6 8 10 10
86 0 0 0 3 3 6 2
87 0 0 0 7 6 9 5
88 0 0 0 3 5 10 9
89 0 0 0 8 8 10 10
90 0 0 0 3 3 10 7
91 0 0 0 2 10 6 6
94 2 0 7 10 10 10 10
95 0 0 6 0 10 10 10
Fluroxypyr 4 3 8 9 7 10 9

ZEAMX: ngd, TRZAW: lia my, ORYSA: lua, [POAN: Quamoclit pennata,
ABUTH: Abutilon theophrasti Medicus, AESIN: Aeschynomene indica, XANST:

Xanthium strumarium

Vi du thir nghiém 2. Thir nghiém hoat tinh di€t c6 khi xtt 1y sau khi c6 dai moc

Cac chau cay trdng va co dai dugc chudn bi theo cach trong ty nhu trong Vi du

thi nghiém 1, va tiép @6, khi cdy trong va c6 dai da moc dugc khoang 2 tuan & giai doan

14 th ba, phun cac hgp chét va chét dbi chimg 1én ching theo cach twong ty nhu md ta

& trén. Luong phun 1a 200g/ha. Sau tir 2 dén 3 tudn ké tir khi phun chét thtr nghiém hodc

chit dbi chirng, danh gia hiéu lyc va mic do hu hai dbi véi ting loai co dai va cay trong

theo thang diém 0-10 (0: khong c6 tac dung, 10: chét hoan toan). Cac két qua dugc thé

hién trong Bang 5 dudi day.

Céc hop chét duge bidu thi béi Cong thirc 1 theo sang ché thé hién d6 chon loc

cao ddi véi lta, 1da my va ngd va thé hién hoat tinh diét co dai manh.

Bang 5
Hop chit Xir ly sau
op 7ZEAMX | TRZAW | ORYSA | IPOAN | ABUTH | AESIN | XANST
1 0 1 1 8 8 10 10
0 0 0 6 3 10 10
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4 0 0 0 3 3 10 8
7 0 0 0 4 2 5 6
37 0 1 1 8 10 10 10
38 1 0 3 9 10 10 10
39 0 0 0 4 3 10 10
Fluroxypyr 0 3 4 8 10 10 10

ZEAMX: ngd, TRZAW: lta my, ORYSA: lta, IPOAN: Quamoclit pennata,
ABUTH: Abutilon theophrasti Medicus, AESIN: Aeschynomene indica, XANST:

Xanthium strumarium

Céc chéu cay trdng va cd dai dugc chuén bi theo cach twong tw nhu phuong phép
thir nghiém dugc minh hoa trong Béang 5, va sir dung ba loai c6 dai dugc chon tir
Quamoclit pennata, Abutilon theophrasti Medicus, va Aeschynomene indica, Xanthium
strumarium. Luong phun 13 200g/ha dbi véi cay trong va 50g/ha d6i vé6i co dai. Xt 1y
tiép theo va céc phuong phap danh gié 1a nhu mo ta & trén va két qua duoc thé hién trong
Bang 6 duéi ddy. Céc hop chét dugc bidu thi bsi Cong thirc 1 theo sang ché thé hién do

chon loc cao dbi véi laa, lia my va ngd va thé hién hoat tinh diét c6 dai manh.

Béang 6
Hop chét Xir 1y sau
i ZEAMX | TRZAW | ORYSA | IPOAN | ABUTH | AESIN | XANST
33 0 0 0 5 7 9 10
34 0 0 2 5 6 10 10
37 0 0 0 8 10 10 10
53 0 1 0 4 6 9 9
54 0 0 0 5 4 6 8
73 0 1 0 4 6 9 9
83 0 0 0 5 4 5 7
84 0 0 0 6 6 9 10
85 0 0 0 5 5 9 10
86 0 0 3 5 4 2 8
87 1 0 0 4 6 9 10
88 0 0 0 6 5 8 10
89 0 0 0 5 6 8 9
90 0 0 0 4 5 7 10
91 0 0 0 5 5 6 10
94 0 0 3 8 10 10 10
95 1 1 1 8 10 10 10
Fluroxypyr 3 0 3 6 7 3 10

ZEAMX: ngd, TRZAW: lta my, ORYSA: lua, IPOAN: Quamoclit pennata,
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ABUTH: Abutilon theophrasti Medicus, AESIN: Aeschynomene indica, XANST:

Xanthium strumarium
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YEU CAU BAO HQ
1. Hop chét dugc chon tir hop chét gbc pyridin chira vong isoxazolin dugc biéu thi

bdi cong thirc 1 va mudi duge chip nhén trong linh vuc h6éa ndng cia né:

[Cong thirc 1]

trong do, trong cong thic 1, R11a H, nhém C1-Cs alkyl, hodc nhém benzyl;

R21a H hodc nhom C;-C; alkyl;

n 12 s6 nguyén tir 0 dén 3;

X 1a halogen hodc -NR3R4 trong d6 mdi R3 vaRa doc 14p 13 H, nhom C1-C alkyl,
hodc nhom C(O)metyl; '

Y 1a CH, C-halogen, hodc N; va

Z 1a H, halogen, nhém C;-C4 alkyl, nhém Ci-Cs halo alkyl, nhom C1-Cs4 alkoxy,
nhém C1-Cs alkoxy cacbonyl, nhém phenyl dugc thé bing it nhat mot Rstrong d6 Rs1a
halogen, nhém C1-Cs alkyl, nhém C;-C4 alkoxy, hodc nhém Ci-Cy halo alkyl, hogc nhom
di vong trong d6 nhém di vong 1a vong no hodc chua no, 5 canh hodc 6 canh chira it

nh4t mot nguyén tir duge chon tt N, O, va S.

2. Hop chét theo diém 1, trong @6 Ri 13 H, nhém metyl, nhom etyl, hodic nhém
benzyl;

Rz 14 H hodc nhoém metyl;
n 12 s& nguyén tix 0 dén 1;

X 14 Cl hodic -NR3R4 trong d6 mdi Rz vaR4 ddc 1ap 1a H, nhém Ci-Cz alkyl, hodc
nhém C(O)metyl);

Y 1a CH, CCl, CF, hodc N; va

Z 1a H, Br, Cl, nhém C1-Cs alkyl, nhém Ci-Cq halo alkyl, nhém C1-Ca alkoxy,
nhém Ci-Cq alkoxy cacbonyl, nhém phenyl dugc thé bang it nhit mot Rstrong d6 Rs1a
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F, Cl, hoic nhém metoxy, hodc nhém di vong duge chon tir
N S\ X \'_\
N S :
7 L\‘/\ﬁ 3 &/Sj \/j L/N " / .

3. Hop chit theo diém 1, trong d6:
R; 132 H, nh6m metyl, nhom etyl, hodc nhém benzyl;
R2 13 H hodc nhom metyl;
n 12 s6 nguyén tir 0 dén 1;

X 132 -NR3R4 trong do mdi R; va R4 ddc 14p 12 H, nhém metyl, hodc nhém
C(O)metyl;

Y 1a CH, CCl, CF, hodc N; va
Z 1a H, Br, Cl, nhém metyl, nhém tert-butyl, hogc nhém triflometyl.
4. Hop chét theo didm 1, trong d6 hop chét nay 1a hop chét bat ky duoc chon tir:
metyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;
axit 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinic;
metyl 4-amino-3-clo-6-(3-metyl-4,5-dihydroisoxazol-5-yl)picolinat;
" axit 4-amino-3-clo-6-(3-metyl-4,5-dihydroisoxazol-5-yl)picolinic;
metyl 4-amino-3-élo-6-(3 -bromo-4,5-dihydroisoxazol-5-yl)picolinat;
axit 4-amino-3-clo-6-(3-bromo-4,5-dihydroisoxazol-5-yl)picolinic;
metyl 4-amino-3-clo-6-(3-triflometyl-4,5-dihydroisoxazol-5-yl)picolinat;
axit 4-amino-3-clo-6-(3-triflometyl-4,5-dihydroisoxazol-5-yl)picolinic;
metyl 4-amino-3-clo-6-(3 -tert-butyl-4,5-dihydroisoxazol-5-yl)picolinat;
axit 4-amino-3-clo-6-(3-tert-butyl-4,5-dihydroisoxazol-5-yl)picolinic;
metyl 4-amino-3-clo-6-(4,5-dihydroisoxazol-5-yl)picolinat;
metyl 4-amino-3-clo-6-(3 -bromo-5-metyl-4,5-dihydroisoxazol-5-yl)picolinat;
axit 4-amino-3-clo-6-(3-bromo-5-metyl-4,5-dihydroisoxazol-5-yl)picolinic;

metyl 4-amino-3-clo-6-(3-clo-5-metyl-4,5-dihydroisoxazol-5-yl)picolinat;
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metyl 4-amino-6-((3-clo-4,5-dihydroisoxazol-5-yl)metyl)-3-clopicolinat;

axit 4-amino-6-((3-clo-4,5-dihydroisoxazol-5-yl)metyl)-3-chloropicolinic;
etyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;

isopropyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;

isobutyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;

benzyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;
4-metylbenzyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;
4-triflometylbenzyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;
4-metoxybenzyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5 -yl)picolinat;
4-bromobenzyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;
4-flobenzyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;
phenyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl) picolinat;

lithi 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;

natri 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;

etyl 4-amino-6-(3-bromo-4,5-dihydroisoxazol-5-yl)-3-clopicolinat;

isopropyl 4-amino-6-(3-bromo-4,5-dihydroisoxazol-5-yl)-3-clopicolinat;
isobutyl 4-amino-6-(3-bromo-4,5-dihydroisoxazol-5-yl)-3-clopicolinat;
benzyl 4-amino-3-clo-6-(3-bromo-4,5-dihydroisoxazol-5-yl)picolinat;
4-metylbenzyl 4-amino-6-(3-bromo-4,5-dihydroisoxazol-5-yl)-3-clopicolinat;

4-triflometylbenzyl 4-amino-6-(3-bromo-4,5-dihydroisoxazol-5-yl)-3-

clopicolinat;
4-metoxybenzyl 4-amino-6-(3-bromo-4,5-dihydroisoxazol-5-yl)-3-clopicolinat;
4-bromobenzyl 4-amino-6-(3-bromo-4,5-dihydroisoxazol-5-yl)-3-clopicolinat;
4-flobenzyl 4-amino-6-(3-bromo-4,5-dihydroisoxazol-5-yl)-3-clopicolinat;
phenyl 4-amino-3-clo-6-(3-bromo-4,5-dihydroisoxazol-5-yl)picolinat;

metyl 6-amino-5-clo-2-(3-bromo-4,5-dihydroisoxazol-5-yl)pyrimidin-4-
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carboxylat;

axit 6-amino-5-clo-2-(3-bromo-4,5-dihydroisoxazol-5-yl)pyrimidin-4-

carboxylic;
metyl 6-amino-5-clo-2-(3-clo-4,5-dihydroisoxazol-5-yl)pyrimidin-4-carboxylat;
axit 6-amino-5-clo-2-(3-clo-4,5-dihydroisoxazol-5-yl)pyrimidin-4-carboxylic;
metyl 3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)-4-(metylamino)picolinat;
metyl 3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)-4-(dimetylamino)picolinat;
axit 3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)-4-(dimetylamino)picolinic;
metyl 4-amino-3,5-diclo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinat;
axit 4-amino-3,5-diclo-6-(3-clo-4,5-dihydroisoxazol-5-yl)picolinic;
metyl 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)-5-flopicolinat;
axit 4-amino-3-clo-6-(3-clo-4,5-dihydroisoxazol-5-yl)-5-flopicolinic; va
c4c mudi dugce chip nhan trong linh virc héa nong ctia ching.

5. Thubc diét ¢ chtra, 1am thanh phan hoat tinh, hop chit theo diém bt ky trong
s6 cac didm tir 1 dén 4, mudi dugc chip nhén trong linh vuc héa néng cua nd, hodc két

hop ctia hop chit va mudi duge chép nhén trong linh virc héa néng cia né.

6. Thudc diét cé theo diém 5, trong d6 thude diét o c6 tinh chon loc ddi véi cay

trong, va duoc st dung d€ loai bo co dai c6 14 rong trude khi moc hodc sau khi moc.

7. Thudc diét cé theo diém 6, trong d6 cdy trdng nay dugc chon tir cdy ngé, lua my,
va lta, va co dai c6 14 rong dugc chon tir Quamoclit pennata, Abutilon theophrasti

Medicus, Aeschynomene indica, Xanthium strumarium, va Catchweed bedstraw.

8. Ché phm thubc diét cd chira, 1dm thanh phan hoat tinh, hop chat dugc chon tir
hop chét gbc pyridin chira vong isoxazolin dugc biéu thi béi cong thire 1 va mubi dugce
chdp nhan trong linh vyc héa nong ciia no, hodc két hop ctia hop chét gbc pyridin chira
vong isoxazolin c¢6 cong thirc 1 va mudi dugce chip nhén trong linh vyc hdéa ndng cla

n6, v6i lugng nam trong khoang tir 0,1% trong lugng dén 99,9% trong lugng; va

it nhat mot chat phu gia duogc chon tir chét hoat dong bé miit, chét pha loang

dang rin, va chét pha lodng dang 16ng, v6i lugng ndm trong khoang tir 0,1% trong lugng
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dén 99,9% trong lugng.

[Cong thirc 1]

trong d6, trong Cong thic 1, Ry 13 H, nhom Ci-Cs alkyl, hodc nhém benzyl;
R 14 H hodc nhém Ci-C; alkyl;
n 12 sé nguyén tir 0 dén 3;

X 1a halogen ho#c -NR3R4 trong d6 mdi R; vaRa ddc 1ap 1a H, nhom Ci-Cs alkyl,
hodc nhém C(O)metyl;

Y 1a CH, C-halogen, hodc N; va

Z 12 H, halogen, nhém C;-Cy alkyl, nhém Ci1-Cy halo alkyl, nhém C1-C4 alkoxy,
nhém Ci-Cs alkoxy cacbonyl, nhém phenyl duoc thé bang it nhit mot Rs trong d6 Rs1a
halogen, nhém Ci-Cs alkyl, nhém C1-Cy alkoxy, hodc nhém Ci-Cs halo alkyl, hogc nhém
di vong trong d6 nhém dj vong 1a vong no hodc chua no, 5 canh hodc 6 canh, chira it

nhat mot nguyén tir dugc chon tir N, O, va S.

9. Ché phém thuc diét co theo diém 8, trong d6 ché phém diét cé dugc bao ché
thanh ché phim bit k¥ duoc chon tir bot thdm wt, huyén phi, nhii twong, huyén phd
min, chét l6ng, chét l16ng phén tan, bot thdm w6t dang hat, hat, bot, bot thidm w6t long,
hat ndi, va vién nén.

10. Ché phdm thudc diét co theo diém 8, trong d6 ché phim nay con chita, ngoai
thanh phan hoat tinh, it nhét mot thanh phan dugc chon tur chét &rc ché axetyl-CoA
carboxylaza (ACCaza), chét tc ché axetolactat synthaza (ALS), thubc diét cé auxin,
chét tc ché van chuyén auxin, chét e ché sinh téng hop carotenoit, chét tc ché 5-
enolpyruvylshikimat 3-phosphat synthaza (ESPS), chét trc ché glutamin synthetaza, chét
trc ché sinh tdng hop lipit, chét trc ché su nguyén phan, chét e ché protoporphyrinogen
IX oxidaza, chét rc ché qué trinh quang hop, chit c6 tac dung hiép ddng, vat liéu sinh

trudng, chét e ché sinh tdng hop thanh t& bao, va thude diét c6 da biét bat ky.
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11.  Phuong phép didu ché hop chét gbc pyridin chira vong isoxazolin dugc biéu thi
b&i cong thire 1 bing cach cho hop chét dugce biéu thi bdi cong thire 2 phan g véi hop

chét dugc biéu thi béi cong thirc 3,

[Cong thitc 2]
O
RiO™ N‘W/Hn\(
cl =Y Ro
X
[Cong thuc 3]
.OH

Ri, R2, n, X, Y, va Z trong cac Cong thitc 1,2, va 3 1a giéng nhu dugc dinh nghia
theo diém 1.
12. Phuong phép theo diém 11, phuong phap ndy bao gbm so d6 phan tmg 1 trong
d6, trong didu kién bazo, hgp chit dugc biéu thi béi cong thuc 2 trong do6 vi tri thi 6
dugc thé bing nhém vinyl hodc nhém alyl duge cho phan Gmg véi hop chét bromo oxim

duge biéu thi béi cong thire 3:

[So dd phan tmg 1]

.OH
1
0 Br)\ 7 1 bazo
N [cong thirc 3] o N Ry
RiO™ W » RO Ny O‘N
Cl Y Ry dung mbi, gia nhiét ol P /)
X X z
[cOng thitc 2] [cbng thirc 1]
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