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(57) Siang ch€ dé cap dén hgp chdt c¢6 cong thic I axit 6-amino-4-

pyrimidincacboxylic ¢6 cdc phan tir th€ alkyl, alkenyl hodc alkynyl & vi trf s6 5

va axit 4-aminopicolinic c6 c4c phan tir th€ alkyl, alkenyl hodc alkynyl & vi tri s6

3, va cdc dan xuat amin va axit chiing, c6 kha ning diét co v6i phd rong. Ngoai

ra, sing ché& con dé cap dén ché pham diét co chita hgp chat nay va phuong phap

phong trir thuc vat khong mong mudn.
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Linh vue k¥ thuat dwoc de cap

Sang ché d& cép dén 6-amino-5-(alkyl, alkenyl hozc alkynyl)-4-pyrimidin-
cacboxylat dugc thé & vi tri s6 2 va 4-amino-3-(alkyl, alkenyl hoic alkynyl)
picolinat dwgc thé & vi tri s§ 6 va cac din xuét ciia chiing va tmg dung céc hop

chét nay l1am thubc diét co.

Tinh trang k¥ thuit ciia sing ché

Nhiéu axit pyrimidin cacboxylic va dic tinh trlr sdu ciia ching d3 dugc biét
dén trong Iinh vuc. WO 2005/063721 A1, WO 2007/092184 A2 va patent M sb
7,300,907 B2 bdc 16 cac axit 6-amino-4-pyrimidincacboxylic dugc thé & vi tri sb
2 va dan xuét cua chiing véi cac phﬁn tir thé halogen, xyano, thioxyanato, nitro,
alkyl, haloalkyl, alkoxy, thioalkyl va amino & vi tri s6 5 va sit dung chiing 1am

thubc diét co.

Nhiu axit picolinic va dic tinh trir sdu cla ching di dugc biét dén trong
linh vuc nay. Cac patent My s6 6,297,197 B1; 6,784,137 B2; va 7,314,849 B2 va
cong bd don yéu clu clp patent My s6 2004/0198608 Al bdc 16 cac axit-4-
aminopicolinic dugc thé & vi tri s6 6 va din xult cta chiing vé6i cac phan tir thé
halogen, xyano, thioxyanato, nitro, alkyl, haloalkyl, alkoxy, haloalkoxy, thioalkyl

va aryloxy & vi tri s6 3 va sir dung ching 1am thudc diét co.

Hién nay d& phét hién ra ring axit 6-amino-5-(alkyl, alkenyl hosc alkynyl)-
4-pyrimidincacboxylic duoc thé & vi tri s§ 2 va axit 4-amino-3-(alkyl, alkenyl
hoic alkynyl) picolinic dugc thé & vi tri s6 6 va cac din xuét cta ching 13 thude
diét c6 manh véi phé rong c6 thé phong trir ¢6 dai 13 cay than gb, co dai va co lac
cling nhu c6 14 rdng va c6 kha ning chon loc cao ddi véi céc loai thuc vat co ich.

Hop chit ndy con c6 tinh chat méi trudng va doc tinh tuyét voi.
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Bin chit k§ thuit ciia sang ché

Sang ché d& xuit hop chét c6 cong thuc I:

Rl
AN
R,” N
O
trong d6:
A la N hodc CRs;

R; 1a C;-C4 alkyl, C;-C4 haloalkyl, C,-C, alkoxyalkyl, C,-C4 alkythioalkyl,
Cy-C4 alkenyl, C,-C4 haloalkenyl, C,-C,4 alkoxyalkenyl, C,-C, thioalkylalkenyl,
Cy-C4 alkynyl hodc C,-C,4 haloalkynyl, formyl, C,-C4 alkylcacbonyl, C,-C,
haloalkylcacbonyl;

R; 1a Ci-Cs alkyl, C;-Cs haloalkyl, C,-Cs alkenyl, C,-C4 haloalkenyl hoic

trong do:

W, 1a H hoéc halogen;

X la H, halogen, nitro, xyano, formyl, C;-Cs alkyl, C,-C¢ alkenyl, C,-Cg
alkynyl, C;-C¢ alkoxy, C,-C4 alkoxyalkyl, C,-Cs alkylcacbonyl, C;-C alkythio,
C1-Cs alkylsulfinyl, C;-C¢ alkylsulfonyl, C,-C, alkenyloxy, C,-C, alkynloxy, C,-
C, alkenylthio, C,-C4 alkynylthio, C;-Cs haloalkyl, C,-Cs halo-alkenyl, C,-Cg
haloalkynyl, C;-C¢ haloalkoxy, C,-C4 haloalkoxyalkyl, C,-Cs haloalkylcacbonyl,

-3-
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Ci-C¢ haloalkylthio, C;-C¢ haloalkylsulfinyl, C;-Cs halo-alkylsulfonyl, C;-Cg
trialkylsilyl, C,-C4 haloalkenyloxy, C,-C, haloalkynyloxy, C,-C, haloalkenylthio,
C2-C4 haloalkynylthio, -C(O)OR7, -C(O)NR¢R7, -CR¢NORj, -NR¢R;, -NR4OR7,
-NR¢SO;R7, -NRsC(O)R7, -NRsC(O)OR7, -NR¢C(O)NR4R; hodc -NCR¢NRGR7;

Y: 1a H, halogen, C;-C¢ alkyl, C,-Cs haloalkyl, C,-C¢ alkoxy, C;-Cg
haloalkoxy, C,-C¢ alkenyl hodc C,-Cs haloalkenyl, hoiic X; va Y, cung nhau tao
ra -O(CH,),CH,-, hodic —O(CH,) ,O- trong d6 n bing 1 hoic 2; va

Z, 13 H hodc halogen;

R; va Ry ddc 1ap 1a H, C;-Cg alkyl, C;-Cs alkenyl, C;-Cs alkynyl, hydroxy,
Ci-Cs alkoxy, amino, C;-Cs axyl, C;-Cg cacboalkoxy, C;-Cy alkylcacbamyl, C;-
Cs alkylsulfonyl, C;-Cg trialkylsilyl hodc C;-Cs dialkyl phosphonyl, hoic R; va

R4 cung véi N tao ra vong no ¢é 5 hodc 6 canh; va
Rs 1a H hodc halogen;
R¢ 1a H, C;-C; alkyl ho#c C;-C4 haloalkyl; va
R7 1a C;-C4 alkyl hodc C;-C,4 haloalkyl,
va céc din xuit néng dung ciia nhdm axit cacboxylic.

Hop chét c6 cong thire (I) duoc vu tién 13 hop chét thudc cac nhém sau:
(1) Hop chét co cong thic (I), trong d6 R; la C;-C, alkyl, C;-C,
haloalkyl, C,-C; alkenyl hodc C,-C;3 haloalkenyl, wru tién nhit néu R 1a vinyl.

2) Hop chit c6 cong thirc (I), trong d6 R, 1a xyclopropyl.

3) Hop chét c6 cong thirc (1), trong d6 R, ¢6 cong thic
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(4)  Hop chéit thuéc nhém (3), trong d6 W, 1a H hoic F, X; 1a H,
halogen, C;-Cy4 alkyl, C;-C, haloalkyl, C,-C, alkoxy, C;-C, haloalkoxy hoic
-NRgR7, Y 1a Cl hodc halometyl, va Z; 1a H ho#c F.

(5) Hop chit c6 cong thuc (1) trong d6 R; va Ry 1a H hodc C;-Cg alkyl.

Ngudi c6 hiéu biét trung binh trong linh vuc nay sé& hiéu rang cac hop chét

dugc uu tién nhat thudng 13 dang két hop cta céc nhém duge wu tién trén.

Sang ché dé xuét ché phim diét co chira hop chét ctia cong thirc I va cac din
xuét ndng dung ctia nhém axit cacboxylic véi lugng c6 tac dung diét cé trong hon
hop v6i chat phu gia hodc chit mang néng dung. Séng ché cling mé ta phuong
phap stt dung céc hop chit va ché phdm theo sang ché dé tiéu diét hoic phong trir
thyc vat khong mong mubn bing cach dua hop chét nay véi lugng c6 tac dung
diét c6 vao thuc vat hoic noi thuc vat ndy moc cling nhu vao dét trude khi thuc

vat ndy nay mam.
M0 ta chi tiét sang ché
Hop chét diét co theo sang ché 13 cac din xudt cua axit 6-amino-5-(alkyl,

alkenyl ho#c alkynyl)-4-pyrimidincacboxylic hodc axit 4-amino-3-(alkyl, alkenyl

hodc alkynyl) picolinic c¢6 cong thirc:

trong d6:

A 1a N hodc CRs;

R; 1a C;-Cy alkyl, C;-C4 haloalkyl, C,-C, alkoxyalkyl, C,-C, alkythioalkyl,
C,-C4 alkenyl, C,-C4 haloalkenyl, C,-C, alkoxyalkenyl, C,-C, thioalkylalkenyl,

C,-C; alkynyl hodc C,-C, haloalkynyl, formyl, C,-C; alkylcacbonyl, C,-C,4
haloalkylcacbonyl,;
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R; 1a C;-Cs alkyl, C;-Cq haloalkyl, C,-Cg alkenyl, C,-C4 haloalkenyl ho#c

trong do:
W; 1a H hoéc halogen;

X, 1a H, halogen, nitro, xyano, formyl, C;-C¢ alkyl, C,-C¢ alkenyl, C,-Cg
alkynyl, C;-Cs alkoxy, C,-C4 alkoxyalkyl, C,-C¢ alkylcacbonyl, C;-C¢ alkythio,
C;-C¢ alkylsulfinyl, C;-Cg¢ alkylsulfonyl, C,-C, alkenyloxy, C,-C, alkynloxy, C,-
C4 alkenylthio, C,-C4 alkynylthio, C;-C¢ haloalkyl, C,-Cs haloalkenyl, C,-Cs
haloalkynyl, C;-C¢ haloalkoxy, C,-C, haloalkoxyalkyl, C,-Cs haloalkylcacbonyl,
Ci-Cs haloalkylthio, C;-Cs haloalkylsulfinyl, C;-Cs halo-alkylsulfonyl, C;-Cs
trialkylsilyl, C,-C4 haloalkenyloxy, C,-C4 haloalkynyloxy, C,-C,4 haloalkenylthio,
C,-C4 haloalkynylthio, -C(O)OR7, —C(O)NRgR7, -CR¢NOR7, -NR¢R7, -NR4OR ;.
—NR¢SO,R7,  —NR¢C(O)Rs, —NR¢C(O)OR7, -NR¢C(O)NRgR;  hodc
—NCReNRgR7;

Y; 14 H, halogen, C;-C¢ alkyl, C;-C¢ haloalkyl, C;-Cs alkoxy, C;-Cs
haloalkoxy, C,-C¢ alkenyl hodc C,-C¢ haloalkenyl, hodc X; va Y; cung nhau tao
ra “O(CH,),CH,—, hodc —O(CH,) ,O— trong d6 n béng 1 hodc 2; va

Z, 1a H hoac halogen;

Rs 1a H hodc halogen

R 1a H, C;-C, alkyl hodc C,-C,4 haloalkyl; va
R; 1a C;-C, alkyl hodc C;-C4 haloalkyl;

Nhém amino tai vi tri s§ 6 ctia vong pyrimidin hodc vi tri s6 4 ctia vong
pyridin c6 thé khong dugc thé hoiic duge thé bing mot hodc nhidu phin tir thé
dugc chon tir nhém bao gc‘Sm C,-Cs alkyl, C3-Cq alkenyl, C;-C¢ alkynyl, hydroxy,

-6-
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C;-C¢ alkoxy hodc amino. Nhom amino nay con ¢ thé duoc tao din xuét tiép
thanh amit, cacbamat, ure, sulfonamit, silylamin ho#c phosphoramidat. Cac dan
xuét ndy c6 thé phan giai thanh amin. Nhém amino khong duoc thé hojic nhém

amino dugc thé bing mot hoic hai phén tir thé alkyl dwoc wu tién.

Axit cacboxylic ¢6 céng thic Ia duge xem 13 hop chét c6 hidu qua thuc su
trong viéc tiéu diét hodc phong trir thuc vat khong mong mudn va thuong dugc
wu tién. Cac chit tuong tu cta cac hop chét ndy trong d6 nhém axit ca axit
pyrimidin cacboxylic hoic axit picolinic dugc tao din xuét dé tao ra phin tir thé
tuong tmg c6 thé duoc bién ddi trong co thé thuc vat hoic trong méi trudng thanh
nhém axit ¢ tac dung diét cé gin nhu tuong tu va cling thuéc pham vi cila sang
ché. Vi thé, thuét ngit “dan xuét ndng dung”, khi duoc ding d& mé ta chic axit
cacboxylic tai vi tri s6 4 ciia vong pyrimidin hodc vi tri s6 2 clia vong pyridin,
dugc xac dinh 13 mudi, este, axylhydrazit, imidat, thioimidat, amidin, amit,
orthoeste, axylxyanit, axyl halogenua, thioeste, thionoeste, dithioleste, nitril bét
k¥ hodic cac din xuét axit khac bat ky da biét trong linh vic ma (a) hiu nhu khong
anh huéng dén hoat tinh diét c6 cta hoat chét, tic 13 axit 6-amino-5-(alkyl,
alkenyl hodc alkynyl)-4-pyrimidincacboxylic dugc thé & vi tri s6 2 hodc axit 4-
amino-3-(alkyl, alkenyl hodc alkynyl) picolinic dugc thé & vi tri s6 6, va (b) duge
hodc ¢6 thé dugc thily phan, oxy héa hodic chuyén héa trong co thé thuc vt hodc
trong @4t thanh axit 4-pyrimidincacboxylic hodc axit picolinic ¢ cong thirc Ia
dudi dang phén ly hodc khong phan ly tily thudc vao @6 pH. Céc din xuit néng
dung dugc uwu ti€n cia axit cacboxylic la cac mudi, este va amit néng dung.
Twong tw, “dan xuét nong dung”, khi dugc ding dé mod ta chirc amin tai vi tri s6 4
hoic 6, dugc xac dinh 13 mudi, silylamin, phosphorylamin, phosphinimin,
phosphoramidat, sulfonamit, sulfilimin, sulfoximin, aminal, hemiaminal, amit,
thioamit, cacbamat, thiocacbamat, amidin, ure, imin, nitro, nitroso, azit bét ky,
hodic cac din xuét chira nito khéc bét ky dugc biét trong linh vue ma (a) hau nhu
khong gdy anh hudng dén hoat tinh diét cé ctia hoat chét, tirc 13 axit 6-amino-5-
(alkyl, alkenyl ho#c alkynyl)-4-pyrimidincacboxylic dugc thé & vi tri s6 2 hodc

axit 4-amino-3-(alkyl, alkenyl hoic alkynyl) picolinic dugc thé & vi tri 56 6, va
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(b) dugc hogc c6 thé duge thily phan trong co thé thyuc vat hodc trong dét thanh
amin tu do. Céc N-oxit cling c6 thé phan giai thanh pyrimidin hoic pyridin ban

dau cling la céc chat thudc pham vi clia sang ché.

Céc muoi thich hop bao gdbm cac mudi duge diéu ché tir kim loai kiém hodc
kim loai ki€ém tho va cac mudi dugc di€u ché tir amoniac va amin. Cac cation

dugc uu ti€n bao gdm céc cation natri, kali, magie, va amini c6 cong thirc:

RsRyR;(NHT

trong d6 mdi Rg, Ry va Ry doc 1ap 13 hydro hodc C;-Cy, alkyl, C3-C, alkenyl
hodc Cs;-Cy, alkynyl, mdi gbc tity ¥ duge thé bing mét hodc nhiéu nhém hydroxy,
C;-C, alkoxy, C;-C, alkylthio hozic phenyl, mién sao Rg, Ry va Ry 12 twong hop
Vé khong gian. Ngoai ra, hai trong sb céc géc Rg, Ry va Ryg 6 thé cung nhau tao
ra gbc hai chirc béo chira 1 dén 12 nguyén tir cacbon va chira t6i hai nguyén tir
oxy hogic Ivu huynh. Cac mubi ctia hop chit c6 cong thirc I c6 thé dugc diéu ché
bing cach xtt Iy hop chét c6 cong thic I biang hydroxit kim loai, nhu natri
hydroxit, hofic amin, nhu amoniac, trimetylamin, dietanolamin, 2-metyl-
thiopropylamin, bisalylamin, 2-butoxyetylamin, morpholin, xyclododexylamin,
hodc benzylamin. Mubi amin thudng 14 dang dwoc wu tién ciia hop chét c6 cong
thirc I do chung c6 thé tan trong nudc va do vy, 14 thich hop cho viéc bao ché

ché pham diét cé trén co s& nuéc mong mudn.

Céc este thich hgp bao gc‘Sm cac este duge didu ché tir cac ruou C;-Cy, alkyl,
C;-Cy; alkenyl hodc C3-Cy, alkynyl, nhu rugu metanol, iso-propanol, butanol, 2-
etylhexanol, butoxyetanol, metoxypropanol, allyl, rugu propargyl hodc
xyclohexanol. Céc este c6 thé dugc diéu ché bang cach cho axit 4-pyrimidin
cacboxylic hodc axit picolinic ngiu hop vdi rugu bang cach str dung mot s6 lugng
bat ky cac chit hoat hoa thich hop, ching han nhu cc chit dugc ding dé ngiu
hop peptit nhu dixyclohexylcacbodiimit (DCC) hodc cacbonyl diimidazol (CDI),
bang céach cho clorua axit twong tmg cla axit 4-pyrimidincacboxylic hodc axit
picolinic ¢6 cong thirc I phan g véi rugu thich hop, bing cach cho axit 4-

pyrimidincacboxylic hodc xit picolinic c6 cong thirc I twong tmg phan ng véi

-8-
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ruou thich hop v6i su ¢6 mit cla chit xtc tac axit hodc béng cach chuyén hoa
este. C4c amit thich hgp bao gdm céc amit duogc didu ché tir afnoniac hodc céac
amin duoc thé mot hodc hai 1an béng C;-Cy, alkyl, C3-Cy; alkenyl hodc C3-Cy,
alkynyl, nhu, nhung khéng chi gidi han &, dimetylamin, dietanolamin,
2-metylthiopropylamin, bisalylamin, 2-butoxyetylamin, xyclododexylamin,
benzylamin ho3c amin vong ho#ic thom cé hodc khéng c6 nguyén tir khac loai bd
sung, nhung khong chi gidi han &, aziridin, azetidin, pyrrolidin, pyrol, imidazol,
tetrazol hodic morpholin. C4c amit c6 thé dugc didu ché bing céch cho clorua axit
4-pyrimidincacboxylic hodc axit picolinic trong tng, anhydrit d3 dugc tron, hodc

cacboxylic este c6 cong thirc I phan Gng véi amoniac hodc amin thich hop.

Céac thuét ngit “alkyl”, “alkenyl” va “alkynyl”, cling nhu c4c thuét ngit din
xudt nhu “alkoxy”, “axyl”, “alkylthio” va “alkylsulfonyl”, duoc st dung trong
ban mo ta ndy, bao gdm cac gbc mach théng, mach nhanh hoic vong. Cac thuat
ngit “alkenyl” va “alkynyl” dugc ding dé chi gbc c6 mot hoic nhiéu lién két chua

bdo hoa.

Thuat ngit “aryl”, cling nhu céc thuét ngit din xuét nhu “aryloxy”, duoc

ding dé chi phenyl.

Trir khi ¢6 céc chi din cu thé khéc, thust ngit “halogen” bao gém céc thuét

ngit din xuét nhu “halo”, dugc ding dé chi flo, clo, brom va iot.

Cac thuat ngit “haloalkyl,” “haloalkoxy” va “haloalkylthio” dugc ding dé
chi cac nhém alkyl va alkoxy dugc thé bing tir 1 dén sé luong tdi da c6 thé cac

nguyén tir halogen.

Hop chét c6 cong thirc I ¢ thé dugc didu ché bing quy trinh héa hoc di biét.
Mot s6 quy trinh chi tiét dé diéu ché hop chét c6 cong thirc I ¢6 thé duoc tim thiy
trong céc tai liéu sang ché sau: WO 2007/082076 A1; WO 2005/063721 Al; cac
patent M¥ s6 7,300,907 B2; 6,297,197 B1; 6,784,137 B2; 7,314,849 B2; va cong
b6 don yéu ciu cdp patent My s6 2004/0198608 Al. Cac hop chét trung gian
khong dugc @& cap cu thé trong tai liéu sang ché trén hoic 14 loai ¢ bén trén thi

truong, hodc ¢6 thé dugc diu ché bang quy trinh d mé ta trong tai liéu hoa hoc,

-0-
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hodc dugc tdng hop tir cac nguyén liu c6 ban trén thi trudng theo céc quy trinh

chuan.

Nhu duge thé hién trong so dd 1, este ciia axit 6-amino-5-(alkyl, aikenyl
hoic alkynyl)-4-pyrimidincacboxylic dwoc thé & vi tri s§ 2 hodc este cua axit 4-
amino-3-(alkyl, alkenyl hozc alkynyl) picolinic dugc thé & vi tri s6 6 c6 cong thirc
I ¢6 thé dugc didu ché bang cach cho 5-halopyrimidin hodc 3-halopyridin dugc
thé thich hop ¢ cong thirc II phan tmg véi hop chét hitu co kim loai thudc nhém

I1I trong dung mdi tro v&i sy c6 mit cia chat xuc tic kim loai chuyén tiép.

Sodd1
NR,R,
“1 D Q Rl'M
)\ = OMe I
R,
(0]
I I

Trong truong hop nay, W céd thé 1a N hoic CRs; Q c6 thé 1a clo, brom hoic
jot; Ry ¢6 thé 1a nhém alkyl, haloalkyl, alkenyl, haloalkenyl, hodc alkynyl; va M
c6 thé 1a tri-(C1-Cy alkyl)thiéc hodc B(OR1)(ORyy), trong d6 Ry; va Ry, doc lap
v6i nhau, 1a hydro, C;-Cg alkyl, hodc cung tao ra nhém etylen hodc propylen; va
“chét xtic tac” c6 thé 14 chét xtc tac kim loai chuyén tiép, dic biét 1a chét xuc tac
paladi nhu bis(triphenylphosphin) paladi(Il) diclorua. Phuong phép theo so d6 1
dugc minh hoa trong cac vi du 17, 18, 21, 22, 24, 25, 27, 28, va 30.

Nhu duge thé hién trong so d6 2, céc este cta axit 6-amino-5-halo-4-
pyrimidincacboxylic dugc thé & vi tri s6 2 ¢6 cong thirc I c6 thé duge didu ché tir
hop chit c6 cong thirc IV bang cach cho phan (mg véi chat phan timg halogen hoa
nhu N-bromosuxinimit trong dung moéi nhu cloroform hodc axetonitril. Trong
truong hop nay, Q c6 thé 1a clo, brom hoic iot. Phuong phap theo so db 2 dugc
minh hoa trong vi du 16.
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Sodd2

NR,R,
Nﬁ\( Chét halogen héa N
)‘\ = OMe
R, R,
O
v

Nhu dugc thé hién trong so dd 3, cic este cla axit 6-amino-4-

pyrimidincacboxylic duoc thé & vi tri s6 2 c6 cong thirc I va IV ¢6 thé dugc didu
ché bang cach cho 2-clopyrimidin dwoc thé thich hop c6 cac cong thirc V va VI
phan tng v&i hop chét hitu co kim loai thudc nhém VII trong dung moi tro véi sy

c6 mét ctia chat xuc tac kim loai chuyén ti€p.

Sodd3
NR,R,
Rl
]\1 AN R,-M
)\ Z OMe OMe
Cl v R,
o
A
NR,R, NR,R,
1\1 N R,M N
/I\ = OMe ’ /m pZ OMe
Cl
VIL R,
(0] (0]
VI v

Trong trudng hop ndy, R; c6 thé 13 nhém alkyl, haloalkyl, alkenyl,
haloalkenyl, hozc alkynyl; R, c6 thé 1a nhém alkyl, haloakyl, alkenyl, haloalkenyl
hoic aryl; M c6 thé 1a tri-(C;-C, alkyl)thiéc hoic B(OR;;)(OR ), trong d6 Ry; va
Ry, doc 14p véi nhau, 1a hydro, C;-C¢ alkyl, hodc cing nhau tao ra nhém etylen
hodc propylen; va chét xtic tic ¢6 thé 14 chét xuc tac kim loai chuyén tiép, cu thé
1a chét xtc tac paladi nhu bis(triphenylphosphin) paladi(Il) diclorua. C4c phwong
phap theo so d6 3 duge minh hoa trong vi du 15 va 19.

Nhu duge thé hién trong so dd 4, cac este cua axit 2-clo-6-amino-5-alkyl,

alkenyl hoic alkynyl-4-pyrimidincacboxylic c6 cong thirc V ¢6 thé duoc didu ché

-11-



20076

bang cach cho pyrimidin duoc thé thich hop ¢6 cong thirc VIII phan ung vai hop
chét hiru co kim loai thudc nhém III trong dung méi tro véi s c6 mit ciia chét

xuc tac kim loai chuyén tiep.

Sodé 4

)\ﬁ( S

Trong trudng hop ndy R; c¢6 thé 13 alkyl, haloalkyl, alkenyl, haloalkenyl
hoc alkynyl nhém; M c6 thé 13 tri-(C;-C4 alkyl)thiéc hoic B(OR;;)(OR,), trong
dé Ry; va Ry, doc lap véi nhau, hydro, C;-Cg alkyl, hodc cing nhau tao ra nhém
etylen hodic propylen; va chét xuc tac c6 thé 13 chit xtic tac kim loai chuyén tiép,
dic biét 13 chit xtc tac paladi nhu bis(triphenylphosphin)-paladi(Il) diclorua.
Phuong phap theo so @b 4 duge minh hoa trong vi du 13.

Nhu duge thé hién trong so dd 5, cic pyrimidin este clia axit 2-clo-6-
amino-5-iodo-4-pyrimidincacboxylic c6 cong thirc VIII c¢6 thé dugc didu ché
bang cach cho pyrimidin c6 cong thirc IX phan tmg v6i amin thudc nhém X.
Pyrimidin c6 cong thirc IX c6 thé dugce didu ché tir hop chit c¢6 cong thirc XI
bing cach cho phan tmg vé6i chét phan Gng nhu phospho oxyclorua nguyén chét
hodc ¢6 mit cia mdt luwgng xtc tac dimetylformamit. Cadc phuong phép theo so

dd 5 duoc minh hoa trong cac vi du 11 va 12.

Sodd5
0O
1 NR,R,
1 POCl1
HN 3 I HNR,R, I
)\ | oM Nl > Nl >
e
07 N )\ Z OMe /k = OMe
H o Cl N X Cl N
o o)
X1 X Vi1
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Nhan thdy ring, mot s6 chét phan ung va didu kién phan Ung dugc mo ta
trong ban md ta nay hoc trong tai liéu héa hoc dé diéu ché hop chit c6 cong thuc
I c¢6 thé khong phit hop v6i céc nhém chic c6 mit trong hop chét trung gian.
Trong cac trudng hop nay, viée két hop thi ty bao vé/loai bao v€ hoic viéc hoan
chuyén cac nhém chirc trong qua trinh tdng hop s& hd tro cho viée thu dugc san
phém mong mudn. Viée sir dung va chon lua cic nhom bao vé c6 thé duge thuc

hién bdi ngudi c6 hiéu biét trung binh trong linh vuc tdng hop héa hoc.

Ngudi 6 hiéu biét trung binh trong linh vyc nay s& nhén ra ring, trong mot
sd truong hop, sau khi dua chit phan timg dinh sin nhu duge mo ta trong ban mo
ta ndy hodc trong tai liéu héa hoc, c6 thé cin phai thuc hién thém cac bude tdng
hop khong duge mo ta chi tiét dé hoan thanh viéc tdng hop hop chét ¢ cong thirc
I. Ngudi c6 hiéu biét trung binh trong linh vuc niy cling nhan ra ring c6 thé cin
phai két hop céc budc nhu duge mo ta trong ban md ta nay hosc tai liéu héa hoc
theo mot trinh tw khac véi trinh tu cu thé néu trén dé didu ché hop chét c6 cong
thtc L.

Cudi ciing, ngudi c¢6 hiéu biét trung binh trong linh vuc ndy cling s& nhan
ra ring hop chét c6 cong thirc I va cac hop chét trung gian dugc mé ta trong ban
md t4 ndy hodc trong t3i liéu hoa hoc c¢6 thé dugc dua vao phan tng 4i dién ti, 4i
nhan, gdc, hitu co kim loai, oxy héa va khir khéc nhau @& bd sung phan tir thé
hoc bién ddi phin tir thé hién co.

D3 phat hién thiy rang hop chit c6 cong thic I c6 thé duoc ding 1am thude
diét co trude khi ndy mam va sau khi nidy mam. Ching c6 thé dugc ding & cac ti
16 khéng chon loc (cao hon) dé phong trir phd rong céc thuc vt trong ving hodc
v6i ti 16 thap dé phong trir chon loc thuc vat khong mong mudn. Céc khu vuc &p
dung bao gém ddng co va cac ving dit rong, 18 duong va dat luu khong, duong
dién va cac ving cong nghiép, cling nhu 16p dat mit va khu vuc trang tri noi
mong mudn phong trir thue vat khong mong mudn. Mot ing dung khéc 1 phong
trir thue vat khéng mong mudn xen 1an trong cdy tréng nhu ngd, la gao va ngii
cbc. Ching c6 thé duge ding d& phong trir thuc vat khong mong mubn xen 13n

trong cdy trong nhu cam quit, tdo, cao su, co dau, cdy rirng va cac loai cdy khac.
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N6 thudng 13 hop chét duge wu tién ding sau khi ndy mam. Ciing wu tién st dung
hop chét nay dé phong trir phd rong cdy dai than g0, co 14 rong, c6 dai va ¢ lac.
Str dung hop chét nay dé phong trir thyuc vét khong mong mudn xen 13n trong cay
trong 12 ddc biét thich hop. Trong khi mdi mot hop chét 6-amino-5-(alkyl, alkenyl
hogc alkynyl)-4-pyrimidincacboxylat dugc thé & vi tri s§ 2 va 4-amino-3-(alkyl,
alkenyl ho#ic alkynyl) picolinic dugc thé & vi tri s6 6 dugc thé hién bing cong
thie I déu thude pham vi ctia sang ché, mirc d6 hoat tinh diét cd, tinh chon loc
thuc vat va phd phong trir ¢6 dai thu duge 12 khéc nhau phu thudc vao cac phan tir
thé c6 mat. Hop chét thich hop véi tac dung di¢t cé cu thé c6 thé dugc nhan biét
bang cach sir dung thong tin thé hién trong ban mé ta nay va cac thr nghiém

thong thuong.

Thuat ngit thubc diét co trong ban mé ta nay duoc ding d& chi hoat chét tiéu
diét, phong trir hogic néu khong thi gay ra cac bién dbi bét loi trong qua trinh sinh
trudng cua thuc vat. Lugng c6 hoat tinh diét co hodc phong trir thyc vt 1a luong
hoat chét gay ra cac bién ddi bit lgi va bao gdm tao d6 léch so v&i sy phat trién ty
nhién, tiéu diét, diéu hoa, 1am kho, tri hodn va céc cach twong tu. Cac thuat ngit
thuc vat va ciy tréng bao gdbm hat nidy mam, cdy con moc 1én va thyc vét d3 cting

4

cap.

Hoat tinh diét co duoc thé hién khi hop chét theo sang ché dugc dua truc
tiép 1én thuc vat hodc noi thuc vat ndy moc & giai doan sinh trudng bt ky hodc
trudce khi trdng hodc ndy mam. Hiéu qua quan sat dugc s& phu thudc vao loai thyc
vét can phong trir, giai doan sinh truéng cta thuc vat, cac thong sb nhu d6 pha
loding va c& giot phun, ¢& hat cta cac thanh phan rin, didu kién méi trudng & thoi
gian str dung, cac hop chét cy thé duoc sir dung, chit phu gia va chit mang cu thé
dugc st dung, loai d4t va cac diéu kién khac, cling nhu luong héa chét dugc sit
dung. Cac yéu td trén va cac yéu t6 khac c6 thé dugc ngudi cb hidu biét trung
binh trong linh vuc nay didu chinh dé ting cudng hoat tinh diét cé khong chon loc
hodc chon lgc. Thong thudong, wu tién st dung hop chét c6 cong thirc I vao thyc
vét chua truéng thanh khong mong mudn sau khi ndy mam dé dat dugc sy phong

trir toi da doi véi cé dai.
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Cac lidu lugng tir 1 d&n 1.000g/ha thudng duge ding trong trudng hop sau
khi ndy mam; véi truong hop trudc khi nay mam, cic lidu luong 10 dén
2.000g/ha thuong duge sit dung. Cac céc lidu luong cao hon dugc thiét ké dé
phong trir khéng chon loc nhiéu loai thuc vat khong mong mudn khac nhau. Cac
lidu lugng thap hon thudng tao su phong trir chon loc va ¢6 thé dugc dung trong

¢ vung co cdy trong moc.

Hop chét diét co theo sang ché thudng duoc ding két hop véi mdt hodc
nhiéu thudc diét co khac dé phong trir nhiu loai thyuc vat khéng mong mudn hon.
Khi dugc ding két hop vai cac thube diét ¢ khac, thude diét co theo sang ché c6
thé dwoc pha ché véi mot hozc nhiéu thube diét cé khac, tron trong thing v6i mot
hodc nhiéu thudc diét cc’)»khéc hodc dugc dung 14n lugt v6i mot hodc nhidu thudce
diét c6 khac. Mot sb thube diét co cb thé duoc dung két hop véi hop chét theo
sang ché dwoc chon tir nhém bao gbém: thubc diét cé amit nhu allidochlor,
beflubutamid, benzadox, benzipram, bromobutide, cafenstrole, CDEA,
chlorthiamid, cyprazole, dimethenamid, dimethenamid-P, diphenamid, epronaz,
etnipromid, fentrazamit, flupoxam, fomesafen, halosafen, isocarbamid, isoxaben,
napropamit, naptalam, pethoxamid, propyzamit, quinonamid va tebutam; thudc
diét cd anilit nhu chloranocryl, cisanilit, clomeprop, cypromid, diflufenican,
etobenzanid, fenasulam, flufenacet, flufenican, mefenacet, mefluidide,
metamifop, monalide, naproanilit, pentanochlor, picolinafen va propanil; thudc
diét c6 arylalanin nhu benzoylprop, flamprop va lamprop-M; thudc diét co
cloaxetanilit nhu acetochlor, alachlor, butachlor, butenachlor, delachlor, diethatyl,
dimethachlor, metazachlor, metolachlor, S-metolachlor, pretilachlor, propachlor,
propisochlor, prynachlor, terbuchlor, thenylchlor va xylachlor; thubc diét co
sulfonanilit nhu benzofluor, perfluidone, pyrimisulfan va profluazol; thubc diét co
sulfonamit nhu asulam, carbasulam, fenasulam va oryzalin; thube diét co khang
sinh nhu bilanafos; thudc diét co axit benzoic nhu chloramben, dicamba, 2,3,6-
TBA va tricamba; thudc diét cé axit pyrimidinyloxybenzoic nhu bispyribac va
pyriminobac; thudc diét co axit pyrimidinylthiobenzoic nhu pyrithiobac; thube

diét co axit phthalic nhu chlorthal; thude diét co axit picolinic nhu aminopyralid,
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clopyralid va picloram; thudc diét co axit quinolincacboxylic nhu quinclorac va
quinmerac; thudc diét cé chira arsen nhu axit cacodylic, CMA, DSMA,
hexaflurate, MAA, MAMA, MSMA, kali arsenit va natri arsenit; thu6c diét co
benzoylxyclohexandion nhu mesotrione, sulcotrione, tefuryltrione va
tembotrione; thudc diét co benzofuranyl alkylsulfonat nhu benfuresate va
ethofumesate; thudc diét co6 cacbamat nhu asulam, cacboxazole chlorprocarb,
dichlormate, fenasulam, karbutilate va terbucarb; thudc diét cb carbanilat nhu
barb'an, BCPC, carbasulam, carbetamit, CEPC, chlorbufam, chlorpropham,
CPPC, desmedipham, phenisopham, phenmedipham, phenmedipham-etyl,
propham va swep; thudc diét cé xyclohexen oxim nhu alloxydim, butroxydim,
clethodim, cloproxydim, xycloxydim, profoxydim, setoxydim, tepraloxydim va
tralkoxydim; thuéc diét co6 xyclopropylisoxazol nhu isoxachlortole va
isoxaflutole; thubc diét cd dicacboximit nhu benzfendizone, cinidon-etyl,
flumezin, flumiclorac, flumioxazin va flumipropyn; thubc diét cé dinitroanilin
nhu benfluralin, butralin, dinitramin, ethalfluralin, fluchloralin, isopropalin,
methalpropalin, nitralin, oryzalin, pendimethalin, prodiamin, profluralin va
trifluralin; thubc diét co dinitrophenol nhu dinofenate, dinoprop, dinosam,
dinoseb, dinoterb, DNOC, etinofen va medinoterb; thudc diét co diphenyl ete
nhur etoxyfen; thudc diét co nitrophenyl ete nhu acifluorfen, aclonifen, bifenox,
chlometoxyfen, chlornitrofen, etnipromid, flodifen, floglycofen, flonitrofen,
fomesafen, furyloxyfen, halosafen, lactofen, nitrofen, nitrofluorfen va
oxyfluorfen; thudc diét co dithiocacbamat nhu dazomet va metam; thudc diét co
béo dugce halogen hoa nhu alorac, clopon, dalapon, flupropanate, hexacloaxeton,
Todometan, metyl bromua, axit monocloaxetic, SMA va va TCA; thubc diét cd
imidazolinon nhu imazamethabenz, imazamox, imazapic, imazapyr, imazaquin va
imazethapyr; thubc diét cd v6 co nhu amoni sulfamate, borax, canxi clorat, déng
sulfat, ferrous sulfat, kali azit, kali xyanat, natri azit, natri clorat va axit sunlfuric;
thubc diét cd nitril nhu bromobonil, bromoxynil, cloxynil, dichlobenil, Iodobonil,
ioxynil va pyraclonil; thudc diét co phospho hitu co nhu amiprofos-metyl,
anilofos, bensulide, bilanafos, butamifos, 2,4-DEP, DMPA, EBEP, fosamin,
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glufosinat, glyphosat va piperophos; thudc diét co phenoxy nhu bromofenoxim,
clomeprop, 2,4-DEB, 2,4-DEP, difenopenten, disul, erbon, etnipromid, fenteracol
va trifopsime; thudc diét co phenoxyaxetic nhu 4-CPA, 2,4-D, 3,4-DA, MCPA,
MCPA-thioetyl va 2,4,5-T; thubc diét co phenoxybutyric nhu 4-CPB, 2,4-DB,
3,4-DB, MCPB va 2,4,5-TB; thudc diét cd phenoxypropionic nhu cloprop, 4-
CPP, dichlorprop, dichlorprop-P, 3,4-DP, fenoprop, mecoprop va mecoprop-P;
thubc diét c6 aryloxyphenoxypropionic nhu chlorazifop, clodinafop, clofop,
cyhalofop, diclofop, fenoxaprop, fenoxaprop-P, fenthiaprop, fluazifop, fluazifop-
P, haloxyfop, haloxyfop-P, isoxapyrifop, metamifop, propaquizafop, quizalofop,
quizalofop-P va trifop; thubc diét c6 phenylendiamin nhu dinitramin va
prodiamin; thubc diét cé pyrazolyl nhu benzofenap, pyrazolynate, pyrasulfotole,
pyrazoxyfen, pyroxasulfone va topramezone; thudc diét cé pyrazolylphenyl nhur
fluazolate va pyraflufen; thudc diét co pyridazin nhu credazine, pyridafol va
pyridate; thudc diét co pyridazinon nhu brompyrazon, chloridazon, dimidazon,
flufenpyr, metflurazon, norflurazon, oxapyrazon va pydanon; thudc diét co
pyridin nhu aminopyralid, cliodinate, clopyralid, dithiopyr, fluroxypyr,
haloxydine, picloram, picolinafen, pyriclor, thiazopyr va triclopyr; thudc diét co
pyrimidindiamin nhu iprymidam va tioclorim; thubc diét ¢ amoni bac bdn nhur
cyperquat, diethamquat, difenzoquat, diquat, morfamquat va paraquat; thudc diét
cd thiocacbamat nhu butylat, xycloate, di-alat, EPTC, esprocarb, ethiolate,
isopolinate, methiobencarb, molinate, orbencarb, pebulate, prosulfocarb,
pyributicarb, sulfalat, thiobencarb, tiocarbazil, tri-alat va vernolate; thube diét co
thiocacbonat nhu dimexano, EXD va proxan; thubc diét co thioure nhu
methiuron; thudc diét co6 triazin nhu dipropetryn, triaziflam va trihydroxytriazin;
thudc diét co clotriazin nhu atrazine, chlorazine, cyanazine, cyprazine, eglinazine,
ipazine, mesoprazine, procyazine, proglinazine, propazine, sebuthylazine,
simazine, terbuthylazine va trietazine; thubc diét co metoxytriazin nhu atraton,
methometon, prometon, secbumeton, simeton va terbumeton; thube diét co
metylthiotriazin nhu ametryn, aziprotryne, cyanatryn, desmetryn, dimethametryn,

methoprotryne, prometryn, simetryn va terbutryn; thudc diét cé triazinon nhu
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ametridion, amibuzin, hexazinone, isomethiozin, metamitron va metribuzin;
thude diét co triazol nhw amitrole, cafenstrole, epronaz va flupoxam; thudc diét co
triazolon nhu amicarbazone, bencarbazone, carfentrazone, flucarbazone,
propoxycarbazone, sulfentrazone va thiencarbazone-metyl; thudc diét co
triazolopyrimidin nhu cloransulam, diclosulam, florasulam, flumetsulam,
metosulam, penoxsulam va pyroxsulam; thudc diét cé uraxil nhu butafenacil,
bromacil, flupropacil, isocil, lenacil va terbacil; 3-phenyluraxil; thubc diét cé ure
nhu benzthiazuron, cumyluron, cycluron, dichloralure, diflufenzopyr, isonoruron,
isouron, methabenzthiazuron, monisouron va noruron; thudc diét co phenylure
nhu anisuron, buturon, chlorbromuron, chloreturon, clotoluron, cloxuron,
daimuron, difenoxuron, dimefuron, diuron, fenuron, fluometuron, fluothiuron,
isoproturon, linuron, methiuron, metyldymron, metobenzuron, metobromuron,
metoxuron, monolinuron, monuron, neburon, parafluron, phenobenzuron,
siduron, tetrafluron va thidiazuron; thudc diét co pyrimidinylsulfonylure nhu

amidosunlfuaron, azimsunlfuaron, bensunlfuaron, chlorimuron, xyclosulfamuron,

etoxysunlfuaron, flazasunlfuaron, flucetosulfuaron, flupyrsunlfuaron,
foramsunlfuaron, halosunlfuaron, imazosunlfuaron, mesosunlfuaron,
nicosunlfuaron, orthosulfamuron, oxasunlfuaron, primisunlfuaron,

pyrazosunlfuaron,  rimsunlfuaron,  sulfometuron,  sulfosunlfuaron va
trifloxysunlfuaron; thubc diét cd triazinylsulfonylure nhu chlorsunlfuaron,
cinosunlfuaron, ethametsunlfuaron, Iodosunlfuaron, metsunlfuaron,
prosunlfuaron, thifensunlfuaron, triasunlfuaron, tribenuron, triflusunlfuaron va
tritosunlfuaron; thudc di€t cdé thiadiazolylure nhu buthiuron, ethidimuron,
tebuthiuron, thiazafluron va thidiazuron; va thudc diét cé chwa dugc phan loai
nhu acrolein, rugu allyl, azafenidin, benazolin, bentazone, benzobixyclon,
buthidazole, canxi xyanamit, cambendichlor, chlorfenac, chlorfenprop,
chlorflurazole, chlorflurenol, cinmetylin, clomazone, CPMF, cresol, ortho-
diclobenzen, dimepiperate, endothal, flomidine, fluridone, flurochloridone,
flurtamone, fluthiacet, indanofan, methazole, metyl isothioxyanat, nipyraclofen,

OCH, oxadiargyl, oxadiazon, oxaziclomefone, pentaclophenol, pentoxazone,
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phenylmercury axetat, pinoxaden, prosulfalin, pyribenzoxim, pyriftalid,
quinoclamin, rhodethanil, sulglycapin, thidiazimin, tridiphane, trimeturon,
tripropindan va tritac. Hop chét diét co theo sang ché con c6 thé dugc dung &
dang két hop véi glyphosat, glufosinat, dicamba, imidazolinon hodc 2,4-D cho
cly trdng khéng glyphosat, khang glufosinat, khang dicamba, khéng imidazolinon
hodc khang 2,4-D. Uu tién sir dung hop chat theo sang ché két hop véi thube diét
cd c6 kha ning chon loc d6i véi cay trong duge xir Iy va bd sung phd co dai duoc
phong trir bing céc hop chit nay & ndng d6 tmg dung. Thudng wu tién st dung
hop chét theo séng ché va cac thudc diét co bd tro khac cling mot thoi diém, hoic

& dang ché phdm két hop hoic & dang hdn hop tron.

Hop chét theo sang ché c6 thé dugce ding két hop vé6i chit an toan diét o
d3 biét, nhu benoxacor, benthiocarb, brassinolide, cloquintocet (mexyl),
cyometrinil, daimuron, dichlormid, dixyclonon, dimepiperate, disulfoton,
fenchlorazole-etyl, fenclorim, flurazole, fluxofenim, furilazole, isoxadifen-etyl,
mefenpyr-dietyl, MG 191, MON 4660, naphtalic anhydrit (NA), oxabetrinil,
R29148 va amit cia axit N-phenyl-sulfonylbenzoic, dé ting tinh chon loc cia
ching. Ngoai ra ching c6 thé dugc ding dé phong trir thuc vat khéhg mong
mubn xen 14n trong mdt sd cdy trong c6 kha ning khang hodc chiu duoc duoc céc
thubc trén hodc véi thude diét cd khac béng cach tdc dong lén gen hodc tao dot
bién va chon loc. Vi du, c6 thé xu 1y ngd, lta mi, [ta gao, ddu nanh, ci cai dudng,
bong, canola va céc cdy trong khac khang hodc chiu duoc hop chit 13 chét @c ché
synthaza axetolactat trong thuc vat man cam. Mdt sb cdy trong khang véi
glyphosat va glufosinat c6 thé ciing dugc xtt 1y, riéng 1& hodic két hop véi céc
thudc diét cé nay. Mot sb cy tréng (vi du bdng) d3 duogc tao tinh khéng thube
diét co chira auxin nhu axit 2,4-diclophenoxyaxetic. Cac thudc diét cé nay c6 thé
duoc ding dé xir 1y cac cdy trong chiu dugc hodc cy trong khang auxin khac.

Tuy c6 thé ding cac hop chit 6-amino-5-(alkyl, alkenyl hoic alkynyl)-4-
pyrimidincacboxylat dugc thé & vi trf s6 2 va 4-amino-3-(alkyl, alkenyl hoic
alkynyl) picolinat dugc thé & vi trf s6 6 c6 cong thic I truc tiép 1am thudc diét cd,

nhung t6t hon néu str dung chiing trong hdn hop chita hop chét véi luong c6 tac
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dung diét cé cing véi it nhat mét chit phy gia hodic chét mang néng dung. Cac
chit phu gia hoic chit mang thich hop phai khong giy ddc thuc vat cho cdy trong
can bao v&, dic biét 1a & cac ndng d dugc dung trong céc ché phdm phong trir cé
dai c6 chon loc moc xen véi cdy trong, va khong gy ra phan ung héa hoc véi
hop chét c6 cong thirc I hodic cac thanh phan khéc. Cac hdn hop nhu vy c6 thé
duoc thiét ké dé phun tryuc tiép 1én c6 dai ho#ic noi moc ciia chiing, hoic c¢6 thé c6
dang ddm dic hodc dang bao ché ma thudng dugc pha lodng véi chat mang va
chit phu gia bd sung vao trude khi sir dung. Chiing c6 thé & dang rén, vi dy, bui,
hat nho, hat nho dé& phan tan trong nudc, hodc bot d& thdm wét, hodc long, vi duy,

san phdm d4m dic d& nhii hoa, dung dich, nhii twong hodc huyén phu.

Chét phu gia va chit mang thich hgp d& ding trong nong nghiép c6 thé
dung dé diéu ché hdn hop diét co theo sang ché 13 da bit dbi voi ngudi c6 hidu
biét trung binh trong linh vuc nay.

Chat mang 16ng c6 thé dugc sir dung bao gdm nudc, toluen, xylen, naphta
ddu mé, dau thuc véat, axeton, metyl etyl xeton, xyclohexanon, tricloetylen,
percloetylen, etyl axetat, amyl axetat, butyl axetat, propylen glycol monometyl
ete va dietylen glycol monometyl ete, metanol, etanol, isopropanol, rugu amyl,
etylen glycol, propylen glycol, glyxerine, N-metyl-2-pyrolidinon, N,N-dimetyl
alkylamit, dimetyl sulfoxit, phan bon 1ong va cdc chét twong tu. Nude thudng 13

chét mang dugc chon dé pha loéing san phim dém dic.

Chét mang rén thich hop bao gdm d4 talc, dit sét pyrophylit, silic dioxit, d4t
sét attapulgus, d4t sét caolin, dit tao cat, da phén, diatomit, da voi, canxi
cacbonat, d4t sét bentonit, d4t sét, vd hat bong, bdt lda mi, bdt ddu nanh, da bot,

bot g, bot qua éc cho, linhin, va cic chét twong tu.

Thudng mubn két hop mét hodc nhidu chit hoat dong bé mit vao ché phdm
theo sang ché. Cac chit hoat déng bé mit c6 wu diém 13 c6 thé dugc ding & ca
dang rin va 1dng, dic biét 1a ching c¢6 thé duge pha lodng bing chit mang trudce
khi ding. Chét hoat d6ng bé mit c6 thé 13 loai anion, cation hoic khéng ion dic

trung va c6 thé dugc ding 1am chét nhii hoa, chit thdm uét, chit tao huyén phu,
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hoic nhim muc dich khéc. Céc chét hoat dong bé mit théng thuong bao gbm
mubi cia alkyl sulfat, nhu dietanolamoni lauryl sulfat; mubi alkylarylsulfonat,
nhu canxi dodexylbenzensulfonat; cic san phim cong alkylphenol-alkylen oxit,
nhu nonylphenol-Cy3 etoxylat; cac san phdm cong rugu-alkylen oxit, nhu tridexyl
rugu-C;¢ etoxylat; xa phong, nhu natri stearat; mudi alkylnaphtalen-sulfonat, nhu
natri dibutylnaphtalensulfonat; dialkyl este cia mudi sulfosuxinat, nhu natri
di(2-etylhexyl) sulfosuxinat; este sorbitol, nhu sorbitol oleat; amin bac bdn, nhu
lauryl trimetylamoni clorua; polyetylen glycol este clia axit béo, nhu polyetylen
glycol stearat; copolyme khéi ciia etylen oxit va propylen oxit; va mudi ciia mono

va dialkyl phosphat este.

Céc chit phu gia khac thudng dugc diing trong ndng nghiép bao gdm cac tac
nhin tuong hop, cht chdng tao bot, chit cang hoa, chit trung hoa va cac dung
dich dém, chét @c ché &n mon, chit mau, chét thom, chét phat tén, chét trg thim,
chit bam dinh, chét phén tan, chit 1am dic, chét tc ché diém dong, chit khang
khudn va céc chit twong ty. Cac ché phdm nay cling c6 thé chira cac thanh phin
thich hop khac, vi du, thudc diét co khac, chit didu hoa su sinh trudng cua thyc
vat, thubc diét ndm, thude diét con tring va cac chét tuong ty va co thé dugc didu
ché v6i phan bén dang 16ng hoic rin, chit mang 13 phan bén dang hat nhu amoni

nitrat, ure va céc chét tuong tu.

Nong d6 ctia cac hoat chit trong ché phim diét c6 theo sang ché thudng nim
trong khoang tir 0,001% dén 98% khdi lugng. Cac néng dd ndm trong khoang tir
0,01 dén 90% khdi lugng thudng duoc st dung. Trong céc ché phdm duge du
dinh ding & dang d4m dic, hoat chit thuong c6 mit véi ndng d6 nim trong
khoang tir 5% dén 98% khéi luong, t6t hon 13 tir 10% dén 90% khéi lwong. Cac
ché phdm nay thuong dugc pha loing véi chat mang tro, nhu nudc, trudc khi
ding. Céc ché pham duoc pha lofing d& phun 1én c¢6 dai hodc noi moc cia cd dai
thudng chira tir 0,0001% dén 1% khéi lugng hoat chit va t6t hon 13 chira tir
0,001% dén 0,05% khdi lugng hoat chét.

Céc ché pham theo sang che c6 thé dugc dung cho cd dai hodc noi moc cua

ching bing cach st dung céc thiét bj phun buyi, binh phun va céc thiét bj ric hat
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trén khong hoic trén mit dat thong thuong, khuyéch tan trong nudc chira, bing
céch bd sung vao nudc tudi, va bing cac cach théng thudng khac duge ngudi co

hiu biét trung binh trong linh vyc nay biét dén.

Vi du thue hién siang ché
Céc vi du sau dé minh hoa céc khia canh khac nhau cua séng ché va cin
duoc hiéu 13 khong nhdm muc dich gi¢i han pham vi cta sang ché.
Vi du:
1. Piéu ché 4-clo-2,5-diflophenylamin
Boa
cl F
Hoa tan thiéc (II) clorua dihydrat (15,5g, 68,7mmol) trong etyl axetat
(50ml) va 1-clo-2,5-diflo-4-nitrobenzen (2,65g, 13,7mmol) dugc bd sung vao
theo timg giot. Khudy hén hop phan ng nay & nhiét d6 70°C trong 1 gid. Sau d6
hdn hop phan tng nay dugc bd sung cén thin vao dung dich nudc natri
bicacbonat bdo hoa va dugc chiét bing etyl axetat. Pha hitu co dugc rira vai 1in
bing nudc, siy kho, loc, cd can va tinh ché bing sic ky cdt nhanh trén silicagel
(hexan/dietyl ete) dé thu dugc hop chit mong mudn & dang chét rdn mau tring

(1,65g, hiéu suét 73,9%): 'H NMR (CDCl3) & 7,02 (dd, 1H), 6,57 (dd, 1H), 3,81
(br s, 2H).

2. Piéu ché 1-bromo-4-clo-2,5-diflobenzen
cl F
Péng (II) bromua khan (2,7g, 12,Immol) va t-butyl nitrit (1,56g,
15,1mmol) duoc két hop voi nhau trong axetonitril khan (25ml). H5n hop tao ra
dugc gia nhiét dén nhiét d6 65°C va dung dich chira 4-clo-2,5-diflo-phenylamin

(1,65g, 10,1mmol) trong axetonitril khan (2ml) dugc bd sung vao theo timg giot
(lwu v 13 ¢6 su thoat khi manh). Sau khi hdn hop phan tmg dugc 1am ngudi dén
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nhiét 46 méi trudng, bd sung thém dung dich HCI 2N va dugc chiét hai 1dn bing
dietyl ete. Sau d6, cac phan chiét hitu co duge két hop, dugc rira bing dung dich
HCI 2N, dung dich natri bicacbonat b3o hoa, séy khd, co can va dugc tinh ché
bang sic ky cot nhanh trén silicagel (hexan) d& thu dugc hop chét mong mudn &
dang chét rin mau trng (1,11g, hiéu sult 48,4%): 'H NMR (CDCL) & 7,38 (dd,
2H), 7,21 (dd, 2H).

3. Diéu ché 2-(4-clo-2,5-diflophenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan

Hoa tan 1-bromo-4-clo-2,5-diflobenzen (1,11g, 4,9mmol) trong
tetrahydrofuran (THF; 15ml) va duoc 1am lanh xubng nhiét d6 -10°C. Dung dich
isopropyl-magie clorua 2,0M (2,7ml, 5,4mmol) trong THF dugc bd sung vao theo
timg giot bang ng tiém. Hin hop phan tng ndy duoc khudy & nhiét do -10°C
trong 1gid, dugc lam 4m 1én 0°C trong 1gi0, sau do lai 1am lanh xuéng nhiét 36
-10°C. Sau d6 dung dich chira 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan (1,0g, 5,4mmol) trong THF (1,0ml) dugc bd sung vao theo timg
giot va hdn hop phan tng duoc 1am 4m 1én d&n nhiét d6 madi truong. Sau d6 hdn
hop phan tmg duoc bb sung vio dietyl ete va dugc chiét hai 1an bing dung dich
natri hydroxit 1N. Cac pha nudc duge két hop, dugc axit héa dén d6 pH=3 bing
dung dich HC1 dam dic, va duoc chiét hai 14n bing diclometan. Cac pha hitu co
duge két hop, sdy khé, loc va ¢b can dé thu duoc hop chit mong mudn (0,97g,
hiéu suét 72,3%) duoc ding ma khong can tinh ché thém: 'H NMR (CDCl;) &
7,45 (dd, 1H), 7,09 dd, 1H), 1,36 (s, 12H).

Mot hop chit khac cling dugc didu ché bang quy trinh cta vi du 3 1a:
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cl F
2-(4-clo-2-flo-5-metylphenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan: 'H NMR
(CDCl;) 6 7,58 (d, 1H), 7,03 (d, 1H), 2,32 (s, 3H), 1,35 (s, 12H).

4, Piéu ché 1-(5-bromo-2-clophenyl)-etanol

Br

Cl

HO

Natri bohydrua (1,182g, 51,4mmol) dugc bd sung vao dung dich d khudy
chira 1-(5-bromo-2-clophenyl)etanon (10g, 42,8mmol) trong metanol & nhiét do
0°C. Hén hop mau tréng sti bot tao ra dugc lam 4m 1én dén nhiét d6 méi trudng
va duoc khudy trong 2 gio. Hon hop phan tmg dugc 1am mét bang axeton (50ml)
va duogc cd can bing may ¢d quay. Phan con lai dugc phén bb vao etyl axetat va
nude. Pha hitu co dugc siy khd va c6 can dén khi dat hiéu sudt hop chit mong
mubn (10g, hiéu suit 99%) & dang chét rén mau tring: "H NMR (CDCl;) § 7,75
(d, 1H), 7,32 (m, 1H), 7,19 (m, 1H), 5,23 (q, 1H), 1,95 (d, 1H), 1,48 (d, 3H).

Mot hop chit khéc cling dugc didu ché bing quy trinh theo vi du 4 12

Cl F

HO

1-(2-clo-6-flophenyl)etanol: 'H NMR (300mHz, CDCl;) 6 7,14-7,22 (m, 2H),
6,99 (m, 1H), 5,38 (m, 1H), 2,48 (m, 1H), 1,63 (dd, 3H, J=1, 7 Hz).

5. Diéu ché 4-bromo-1-clo-2-(1-floetyl)-benzen

Br

Cl
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B6 sung bis(2-metoxyetyl)aminosulfur triflorua (4,5g, 20,34mmol) vao
dung dich di khudy chira 1-(5-bromo-2-clophenyl)etanol (3,99g, 16,95mmol)
trong diclometan (50ml) & nhiét & 0°C. Dung dich tao ra duoc khudy & nhiét do
0°C trong 3 gid. Hon hop phan tng dugc 1am mat bing dung dich nuéc natri
bicacbonat 5% (100ml) va hdn hgp phan tmg sii bot hai pha tao ra duoc khudy
manh & nhiét d§ 0°C trong 15 phiit. Hon hgp phan tng dugc pha long bing nuéc
(50ml) va dugc chiét hai 1an bang diclometan. Cac 16p hitu co duge két hop duge
rira bang dung dich axit clohydric 1M, sdy kho va duoc ¢ can bing may cb quay.
San phim duoc tinh ché bang sic ky cot nhanh trén silicagel (hexan) dé thu duoc
hop chit mong mubn (2,65g, 11,16mmol, hiéu suit 65,8%) & dang dau trong: 'H
NMR (CDCls) 8 7,65 (d, 1H), 7,37 (m, 1H), 7,20 (m, 1H), 5,88 (dq, 1H), 1,61
(dd, 3H).

Mbt hop chat khéc cling duoc diéu ché bing quy trinh theo vi du 5 1a:

Cl F

F
1-clo-3-flo-2-(1-floetyl)benzen: 'H NMR (300mHz, CDCl;) & 7,15-7,26 (m, 2H),
7,02 (m, 1H), 6,12 (dq, 1H, J=6, 46 Hz), 1,76 (ddd, 3H, J=1, 7, 23 Hz).

6. Diéu ché 1-clo-2-diflometoxy-3-flobenzen

Cl ; F

(0)
F\<F

2-clo-6-flophenol (1,8g, 12,33mmol) dugc hoda tan trong dimetylformamit
(DMF; 22ml) va nudce (2,2ml). Sau d6, kali cacbonat (2,55g, 18,5mmol) va natri
clodifloaxetat (4,7g, 30,8mmol) dugc bd sung thém va dung dich ndy duogc gia
nhiét &n nhiét d6 100°C trong 3 gid. Sau d6 hdn hop phan tng d3 1am ngudi nay
duoc pha lodng bing dung dich HCl dam dic (10ml) va dung dich tao ra duoc
khudy trong 2 gid. HOn hop phan tng duoc pha lofing bing dietyl ete, duoc rira
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bang nudc, dugce rira 2 14n bang dung dich NaOH 1M, duoc rira mét 1in bing
nuée mudi, siy kho, loc va duge ¢6 can dudi chan khong dé thu dugc hop chit
mong mudn (1g, hidu sudt 41%) dugc dung trong céc phan tng tiép theo ma
khong can tinh ché thém.

7. Piéu ché 2-[4-clo-3-(1-floetyl)phenyl]-4,4,5,5-tetrametyl-1,3,2-

dioxaborolan

P

Cl

F

4-bromo-1-clo-2-(1-floetyl)benzen (2,55g, 10,74mmol) dugc hoa tan trong
dietyl ete khan (50ml) va dugc 1am lanh xudng nhiét do -75°C. n-Butyllithi
(4,72ml, 11,81mmol) dwgc bd sung vio theo ting giot dé gitr nhiét do dudi
-70°C. Sau d6, hdén hgp phan tng ndy dugc khudy trong 15 phut, sau d6 2-
isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (2,197g, 11,81mmol) dugc bd
sung thém va hdn hop phan tng dwoc 1am 4m 1én dén nhiét d6 méi trudng. Sau
d6 hdn hop phan tmg duoc pha loing bing nudc va dietyl ete. Pha nudc dugce axit
héa bang dung dich HCI 12N va sau d6 san phim nay dugc chiét bing dietyl ete.
Pha hitu co dugc sdy khé va duoc c¢b can dudi chan khong dé thu dugc hop chit
mong mudn (1,55g, 5,45mmol, hiéu suit 50,7%) & dang chit rén mau tring: 'H
NMR (CDCls) & 7,94 (d, 1H), 7,65 (m, 1H), 7,36 (m, 1H), 5,96 (dgq, 1H), 1,64
(dd, 3H), 1,34 (s, 12H).

Mot hop chét khéc ciing duoc diéu ché bang quy trinh theo vi du 7 1a:

[6-clo-2-flo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl]-dimetyl amin:
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'H NMR (CDCl3) § 7,35 (m, 1H), 7,13 (m, 1H), 2,85 (d, 6H), 1,36 (s, 12H).

8. Piéu ché 2-(4-clo-2,3-diflophenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan

P

B~o
01/©:F
F

Dung dich n-butyllithi 2,5M (2,69ml, 6,73mmol) trong hexan duogc bd sung
vao theo ting giot vao dung dich chira 1-clo-2,3-diflobenzen (1g, 6,73mmol)
trong THF (25ml) d3 duoc 1am lanh xubng nhiét d6 -78°C. Sau 45 phut & nhiét do
-78°C, 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (1,253g, 6,73mmol)
dugc bd sung vao theo timg giot sau khi hdn hop phan Gng nay duoc 1am 4m 1én
dén nhiét 46 méi trudng. Hon hop phan tmg dugc pha loing bing nudc va etyl
axetat, va pha hitu co duoc chiét hai 14n bing nuéc. Cac phan chiét trong nude
dugc két hop, sau d6 duoc axit héa bing dung dich HC1 12N dén d6 pH=3, va
duge chiét bing etyl axetat. Phin chiét hitu co nay duoc sy khé va duoc ¢b can
duéi chan khong dé thu dugc hop chit mong mubn & dang san phdm dau (0,93g,
hiéu suét 50%): 'H NMR (CDCL) & 7,42 (m, 1H), 7,17 (m, 1H), 1,37 (s, 12H).

Mbt hop chét khéc ciing duge diéu ché biang quy trinh theo vi du 8 1a:

P

~0
cl F

F\<O

F

2-(4-clo-3-diflometoxy-2-flophenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan: 'H
NMR (CDCl) 6 7,1 (m, 1H), 7,02 (m, 1H), 6,8 (t, 1H), 1,23 (s, 12H).

9.  Dibu ché 2-(4-clo-2-flo-3-(1-floetyl)phenyl)-4,4,5,5-tetrametyl-1,3,2-

dioxaborolan
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B

Cl F
F

Dung dich n-butyllithi 2,5M (13ml, 33mmol) dwgc bd sung vao dung dich
d3 khudy chira diisopropylamin (5,0ml, 35mmol) trong THF (50ml) & nhiét do
-78°C. Dung dich khong mau tao ra dugc khuéy & nhiét do -78°C trong 20 phut,
duoc lém,ém dén nhiét d6 0°C trong 20 phut, sau d6 lai dugc 1am lanh xuéng
nhiét d¢ -78°C trong 20 phut. Dung dich chita 1-clo-3-flo-2-(1-floetyl)benzen
(4,8g, 27mmol, 1,0 duong lugng) trong THF (20ml) & nhiét d6 -78°C duoc
chuyén vao dung dich bazo bing 6ng théng. Dung dich mau niu dam tao ra duogc
khuéy“ & nhiét d6 -78°C trong 2 gid. B sung thém 2-isopropoxy-4,4,5,5-
tetrametyl-1,3,2-dioxaborolan (8,3ml, 41lmmol, 1,5 dwong lugng) va dung dich
mau nau ndy duge 1am Am tir tir dén nhiét d6 23°C trong 20 gid. Hon hop phan
ting ndy dugc pha lodng bing dung dich axit clohydric 0,1M (300ml) va dugc
chiét ba 1an bang diclometan. Phan chiét hitu co dugc két hop duoc sdy kho, loc
va ¢d can bang may cd quay dé thu dugc hop chit mong mubn & dang diu mau
nau dugc héa ctimg thanh dang ban rin khi d& nguyén (7,7g, hiéu suét 94%). 'H
NMR (300mHz, CDCl;) 8 7,62 (m, 1H), 7,17 (m, 1H), 6,13 (dq, 1H, J=6, 46 Hz),
1,75 (ddd, 3H, J=1, 7, 23 Hz), 1,36 (s, 12 H).

10.  Diéu ché metyl este cia axit 5-iodo-2,6-dioxo-1,2,3,6-tetrahydropyrimidin-

0
I
I
2\ O
0~ N ~
H
o)

Metyl orotat (20,0g, 118mmol) dwoc két hop véi iot (12,8g, 50mmol) va

4-cacboxylic

axit periodic (4,8g, 21mmol) trong metanol (250ml) va dugc gia nhiét trong thiét

bi hdi Iuu trong 20 gio. Sau khi 1am ngudi xudng nhiét d6 méi trudng, chit d& bay
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hoi dugc loai bo bang may c6 quay. Phin rén duoc tao huyén pht dic trong nudc,
gom lai béng cach loc, dugc rira sach béng nudc va dugc séy kh6é dudi chan
khong & nhiét d6 70°C @ thu dugc hop chit mong mudn (34g, hiéu suit 97%) &
dang ran. San pham tao ra dugc ding ma khong can tinh ché thém. MS: m/z=296.

11.  Diéu ché metyl este ctia axit 2,6-diclo-5-iodopyrimidin-4-cacboxylic

Metyl este cla axit S5-iodo-2,6-dioxo-1,2,3,6-tetrahydropyrimidin-4-
cacboxylic (5,0g, 17mmol) dugc bd sung vao POCl; (30ml), duge xir 1y bing
DMF 0,5ml va dugc gia nhiét dén nhiét d6 hdi luu trong 3 gid. POCl; du duoc
loai bd dudi chan khong va phan con lai duge khudy véi nude d4 va duge chiét
bing diclometan. Phan chiét diclometan duoc rira bang nudc, siy khod va duoc
cho bay hoi. Phan con lai duogc séc ky trén silic oxit (5-15% etyl axetat/hexan) dé

thu duge hop chit mong mudn (2,7g, hidu sult 48%). MS: m/z=332.
12.  Diéu ché metyl este clia axit 6-amino-2-clo-5-iodopyrimidin-4-cacboxylic

NH,
I

g
Cl/k\N O~
0
Metyl este cua axit 2,6-diclo-5-iodopyrimidin-4-cacboxylic (12g, 36mmol)
dugc hoa tan trong dimetyl sulfoxit khan (DMSO; 100ml) va dugc xir 1y bang
mot dong amoniac véi ti 16 sao cho khi dugc cho vao bdn nudc lanh bén ngoai dé
giit nhiét 6 ndm trong khoang tir 20 dén 30°C. Sau 90 phut, viéc bd sung
amoniac hoan tit va phan amoniac du dugc loai bé khéi hdn hop bing cach suc
dong khi nito trong 20 phat. Hén hop niy duge rét vao trong nude (200ml) két
hop khudy va san phim két tia dugc chiét hai 1an bing etyl axetat (75ml). Phin

chiét etyl axetat d3 két hop duoc rira 2 14n bang nudc (50ml), rira mot 1in bang
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dung dich NaCl bdo hoa, sdy khd va dugc cho bay hoi dé thu dugc hop chét
mong mudn (10g, hiéu sut 89%) dugc ding ma khong can tinh ché thém. MS:
M/Z=313.

13.  Diéu ché metyl este ctia axit 6-amino-2-clo-5-vinylpyrimidin—4-cacboxylic

Hoa tan metyl este cia axit 6-amino-2-clo-5-iodopyrimidin-4-cacboxylic
(10g, 32mmol) trong 1,2-dicloetan (100ml), dugc xir Iy bing vinyltributylstanan
(11,6ml, 12,6g, 40mmol) va dugc suc dong khi nito trong 10 phut.
Bis(triphenylphosphin)paladi(Il) diclorua (1,1g, 1,6mmol, 5% mol) dugc bd sung
va hdn hop dugc gia nhiét trong thiét bi hdi luu dudi khi nito trong 3 gid. Hn
hop ndy duogc lam ngudi, khudy trén véi dung dich nuéec KHF, 10% trong 30
phut, va dugc loc qua diatomit dé loai bo chét rén. BA loc duoc ria bing 1,2-
dicloetan va etyl axetat. Cac phan dich loc d3 két hop dugc rira bang nuée, duge
rira bing dung dich NaHCOj; bdo hoa, dugc ria béng nudc mudi, sdy kho, va
dugc cho bay hoi. Nguyén liéu tho duge sic ky trén silic oxit (etyl axetat 5-
20%/diclometan chira axit axetic 2%) dé thu dwoc hop chit mong muébn (4,5g,
hidu suit 70%). Nguyén liéu nay chira khoang 5% PPhs, nhung van dugc dung
ma khéng cin tinh ché thém. MS: m/z= 213. '"H NMR(CDCl,) § 6,77(dd, 1H),
6,4(br, 2H), 5,70(d, 1H), 5,61(d, 1H).

14.  Diéu ché metyl este clia axit 6-amino-2-clopyrimidin-4-cacboxylic

NH,
N/|
)\\ 0
cl N ~
0

Amoniac dugc tao bot tir tir trong dung dich chira metyl este cua axit 2,6-
diclo-pyrimidin-4-cacboxylic (20,0g, 97mmol, xem trong H. Gershon, J. Org.
Chem. 1962, 27, 3507-3510 dé diéu ché) trong DMSO (100ml) d3 duoc 1am lanh
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bang chau nudc da dé giit nhiét d6 dudi 70°C. Khi nhiét d6 cia phan tng dung
dich bit dau giam, thi khong bd sung thém amoniac. Khi nhiét d6 ctia phan tmg
dung dich dat 44°C, b6 chau nudc da di. Khi nhiét d6 cia dung dich phan Gng dat
32°C, hdn hop phan tng dugc pha logng bing 200ml nude va loc. San phim d3
loc dugc rira bang nudc, etyl axetat va siy khd dudi chan khéng dé thu dugc hop
chit mong mubn (14,4g, hiéu suit 79%) duoc ding ma khéng cin tinh ché thém.
Séc ky cot nhanh trén silicagel thu dugc hop chit mong mudn 13 mau tinh khiét
khi phan tich: 'HNMR (DMSO-ds) § 7,7 (br s, 2H), 7,00 (s, 1H), 3,84 (s, 3H).

15. Diéu ché metyl este clla axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)

pyrimidin-4-cacboxylic

Cl F

Metyl este cua axit 6-amino-2-clopyrimidin-4-cacboxylic (2,25g,
12mmol), axit 4-clo-2-flo-3-metoxyphenylboronic (3,27g, 16mmol), va
bis(triphenylphosphin) paladi(Il) diclorua (842mg, 1,2mmol) dugc két hop trong
12ml 1,2-dimetoxyetan va 12ml nuée. Hon hop phén tmg dugc gia nhiét dén
nhiét do 80°C trong 2 gid va hdn hop phan tmg d 1am ngudi duge phan b vio
etyl axetat va nude. Pha hitu co dugc rira bing nude, sdy khd va c6 can dudi chan
khong. San phdm duoc tinh ché bing séc ky cot nhanh trén silicagel d thu dugc
hop chét mong muén (2,0g, hidu suét 53,5%): nhiét 46 nong chay 188-190°C: 'H
NMR (CDCL) 6 7,66 (dd, 1H), 7,22 (dd, 1H), 7,14 (s, 1H), 5,25 (br s, 2H), 4,0
(s, 3H), 3,99 (s, 3H).

Céc hop chét khac duoc didu ché bing phwong phap theo vi du 15 bao gdm:

Metyl este cla axit 6-amino-2-(4-clo-2-flophenyl)pyrimidin-4-cacboxylic:
nhiét d6 néng chay tir 192 d&én 194°C.
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Metyl este cuia axit 6-amino-2-(4-clophenyl)pyrimidin-4-cacboxylic: nhiét
do néng chay phéan huy trén 195°C.

Metyl este cia axit 6-amino-2-(4-clo-3-metoxyphenyl)pyrimidin-4-
cacboxylic: nhiét 4 néng chay tir 210 d¢én 213°C.

Metyl este cuia axit 6-amino-2-(4-clo-2-flo-5-metoxyphenyl)pyrimidin-4
cacboxylic: nhiét d6 néng chay tir 218 dén 220°C.

16. Diéu ché metyl este cla axit 6-amino-5-bromo-2-(4-clo-2-flo-3-metoxy

phenyl)-pyrimidin-4-cacboxylic

Cl F

Metyl este cua axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)pyrimidin-4-
cacboxylic (778mg, 2,5mmol) va N-bromosuxinimit (489mg, 2,75mmol) dugc
két hop trong cloroform (10ml) va dugc gia nhiét trong thiét bi hdi luu trong 12
gi®. Hon hop phan tmg d4 ngudi duoc ¢b can va san phdm dugc tinh ché bang séc
ky cot nhanh trén silicagel @& thu dugc hop chit mong mudn (752mg, hiéu suat
77%): nhiét d6 néng chay 173-175°C: 'HNMR (CDCl;) § 7,66 (dd, 1H), 7,24
(dd, 1H), 5,73 (br s, 2H), 4,03 (s, 3H), 4,01 (d, 3H).

Céc hop chét khac dugc didu ché bang phuong phap theo vi du 16 bao gdm:

Metyl este cua axit 6-amino-5-bromo-2-(4-clo-2-flophenyl)pyrimidin-4-
cacboxylic: nhiét d6 néng chay tir 186 dén 188°C.

Metyl este cua axit 6-amino-5-bromo-2-(4-clophenyl)pyrimidin-4-
cacboxylic: nhiét d§ nong chay: phan hiy & nhiét do trén 154°C.

Metyl este cla axit 6-amino-5-bromo-2-(4-clo-3-metoxyphenyl)pyrimidin-

4-cacboxylic: nhiét d6 nong chay tir 146 dén 151°C.
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Metyl este ctia axit 6-amino-5-bromo-2-(4-clo-2-flo-5-

metoxyphenyl)pyrimidin-4-cacboxylic: nhiét &6 nong chay tir 197 dén 200°C.

17.  Diéu ché etyl este clia axit 6-amino-2-xyclopropyl-5-metylpyrimidin-4-

NH,
N
|
= (¢
(0]

Etyl este cua axit 6-amino-5-bromo-2-xyclopropylpyrimidin-4-cacboxylic
(300mg, 1,05mmol; xem WO 2005/063721 Al dé diéu ché), thiéc tetrametyl
(937mg, 5,24mmol), va bis(triphenylphosphin)paladi(Il) diclorua (74mg,

cacboxylic (Hop chat 1)

0,105mmol) dugc két hop trong 5Sml 1,2-dicloetan va dugc gia nhiét trong 16 phan
ttng vi ba CEM & nhiét d6 150°C trong 20 phut. H5n hop phan {mg tao ra dugc
loc va cb can. San phdm dugc tinh ché bing sic ky cot nhanh trén silicagel
(gradien etyl axetat/hexan) sau d6 tinh ché bang sic ky pha dao dé thu duoc hop
chit mong mubn (116mg, hiéu sudt 50%): nhiét 46 néng chay 130-132°C: 'H
NMR (DMSO-ds) 6 6,85 (br s, 2H), 4,27 (q, 2H), 1,94 (s, 3H), 1,87 (m, 1H),
1,28 (t, 3H), 0,84 (d, 4H).

Mot hop chit khac duge didu ché biang phuong phap theo vi du 17 1a:

Cl F

Metyl este cua axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-
metylpyrimidin-4-cacboxylic (Hop chat 2): nhiét d6 néng chay 168-170°C: 'H
NMR (CDCl;) 6 7,60 (m, 1H), 7,21 (m, 1H), 5,21 (br s, 2H), 3,99 (d, 3H), 3,98
(s, 3H), 2,29 (s, 3H).
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18.  Diéu ché metyl este cua axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-
vinylpyrimidin-4-cacboxylic (Hop chét 3)

1|
N
/(;ﬁ\?i(o\
Cl F °
O\

Metyl este clia axit 6-amino-5-bromo-2-(4-clo-2-flo-3-metoxyphenyl)-
pyrimidin-4-cacboxylic  (1,5g, 3,84mmol), tributyl(vinyl)thiéc (2,436,
7,68mmol), bis(triphenylphosphin)paladi(I) diclorua (0,270g, 0,384mmol) dugc
két hop trong 1,2-dicloetan (4ml) va dugc gia nhiét & nhiét d6 130°C trong 15
pht trong 10 phan tng vi ba CEM. Hon hop phan tng d& 1am ngudi dugc ¢ can
trén silicagel va tinh ché bang sic ky cot nhanh trén silicagel (gradien etyl
axetat/hexan) dé thu duogc hop chit mong muébn (1,06g, hidu suit 82%): nhiét 4o
néng chay 145-147°C: '"HNMR (CDCls) § 7,64 (m, 1H), 7,22 (m, 1H), 6,84 (dd,
1H), 5,68 (m, 2H), 5,43 (br s, 2H), 3,99 (d, 3H), 3,95 (s, 3H).

Céc hop chit khac duoc didu ché bing phuong phép theo vi du 18 bao

Etyl este clia axit 6-amino-2-xyclopropyl-5-vinylpyrimidin-4-cacboxylic
(Hop chét 4): nhiét d6 néng chay 155-157°C: "H NMR (CDCls) § 6,69 (dd, 1H),
5,57 (dd, 1H), 5,52 (dd, 1H), 5,13 (br s, 1H), 4,39 (1, 2H), 2,07 (m, 1H), 1,38 (t,
3H), 1,07 (m, 2H), 0,96 (m, 1H).
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Metyl este ctia axit 6-amino-2-(4-clo-2-flophenyl)-5-vinylpyrimidin-4-
cacboxylic (Hop chét 5): nhiét d6 néng chay 137-139°C: 'H NMR (CDCL) &
7,96 (m, 1H), 7,20 (m, 2H), 6,83 (dd, 1H), 5,67 (m, 2H), 5,42 (br s, 2H), 3,95 (s,

3H).
1" |
N
(0]
Cl

Metyl este cla axit 6-amino-2-(4-clophenyl)-5-vinylpyrimidin-4-
cacboxylic (Hop chét 6): nhiét d6 néng chay 164-167°C: 'H NMR (CDCl;) & 8,3
(m, 2H), 7,40 (m, 2H), 6,80 (m, 1H), 5,6 (m, 2H), 5,37 (br s, 2H), 3,96 (s, 3H).

NH, |
N X
I
N/ O\
(0]
Cl
O\

Metyl este cua axit 6-amino-2-(4-clo-3-metoxyphenyl)-5-vinylpyrimidin-
4-cacboxylic (Hop chat 7): nhiét 46 néng chay 144-148°C: '"H NMR (CDCl;) §
7,92 (m, 2H), 7,40 (d, 1H), 6,78 (m, 1H), 5,6 (m, 2H), 5,39 (br s, 1H), 4,01 (s,
3H), 3,96 (s, 3H).

Cl
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Metyl este cia axit 6-amino-2-(4-clo-2-flo-5-metoxyphenyl)-5-
vinylpyrimidin-4-cacboxylic (Hop chat 8): nhiét d6 néng chay 161-164°C; 'H
NMR (DMSO-d) 8 7,52 (m, 2H), 6,65 (m, 1H), 5,50 (m, 2H), 3,88 (s, 3H), 3,81
(s, 3H).

Cl F

Metyl este cia axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-(1-
flovinyl)pyrimidin-4-cacboxylic (ding tributyl-(1-flovinyl)stanan diéu ché dugc
theo cac quy trinh dwoc dé cép dén trong Bull. Chem. Soc. Jpn. 2002, 75(11),
2497-2502) (Hop chit 9): '"H NMR (CDCl3) § 7,67 (dd, 1H), 7,22 (dd, 1H), 5,52
(br s, 2H), 5,23 (dd, 1H), 4,9 (dd, 1H), 3,99 (d, 3H), 3,95 (s, 3H).

NH,
N 0
Cl F °
O\

Metyl este cua axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-(1-
etoxyvinyl)pyrimidin-4-cacboxylic (Hop chat 10): 'H NMR (CDCl3) & 7,62 (dd,
1H), 7,2 (dd, 1H), 5,62 (br s, 2H), 4,5 (dd, 2H), 3,99 (d, 3H), 3,92 (q, 2H), 3,91
(s, 3H), 1,37 (t, 3H).

Cl

Metyl este cla axit 4-tert-butoxycacbonylamino-6-(4-clophenyl)-5-flo-3-
(1-flovinyl)-pyridin-2-cacboxylic (ding tributyl-(1-flovinyl)-stanan diéu ché
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dugc bang quy trinh dugc d& cip dén trong Bull. Chem. Soc. Jpn. 2002, 75(11),
2497-2502): 'HNMR (CDCl;) & 7,96 (m, 2H), 7,46 (m, 2H), 6,35 (br s, 1H),
5,25 (dd, 1H), 4,85 (dd, 1H), 3,96 (s, 3H). Hop chit nay 1 nguyén liéu cho hop
chét 30 trong vi du 29.

19. Didu ché metyl este cua axit 6-amino-2-(4-clo-2,3-diflophenyl)-5-vinyl-
pyrimidin-4-cacboxylic (Hop chét 11)

Cl F

Metyl este clia axit 6-amino-2-clo-5-vinylpyrimidin-4-cacboxylic (0,6g,
2,81mmol), 2-(4-clo-2,3-diflophenyl)-4,4,5,5-tetrametyl-[1,3,2] dioxaborolan
(1,0g, 3,65mmol), bis(triphenylphosphin)-paladi(IT) diclorua (197mg, 0,28mmol),
va xesi florua (0,85g, 5,6mmol) duoc két hop trong 10ml 1,2-dimetoxyetan
(DME) va 10ml nuéc. Hon hop phan tng dugc gia nhiét trong 16 phan tng vi ba
CEM 6 nhiét d 100°C trong 15 phut (céc cdp nhi€t d¢/thoi gian khac duge dung
trong cac vi du tiép theo 14 nhiét @6 110°C trong 15 phut; nhiét d§ 150°C trong 5
phut). Hon hop phan tng d4 1am ngudi dugc pha long bing etyl axetat, duoc
rira bang nudc, siy khé va co can. San phdm duoc tinh ché bing sic ky ¢t nhanh
trén silicagel (gradien etyl axetat/hexan) dé thu dwgc hop chit mong mudn
(0,336, hiéu sut 36,7%) & dang chét rin mau vang (nhiét d6 néng chéy 130-
132°C); '"H NMR (CDCl;) § 7,74 (m, 1H), 7,22 (m, 1H), 6,8 (dd, 1H), 5,62-5,7
(m, 2H), 5,67 (m, 1H), 5,42 (br s, 2H), 3,94 (s, 3H).

Céc hop chét khac dugc didu ché bing phuong phap theo vi du 19 bao

gom:
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Metyl este cua axit 6-amino-2-(4-clo-2,5-diflophenyl)-5-vinylpyrimidin-4-
cacboxylic (Hop chéit 12): 'H NMR (CDCL) § 7,84 (dd, 1H), 7,22 (dd, 1H), 6,81
(dd, 1H), 5,62-5,70 (m, 2H), 5,41 (br s, 2H), 3,92 (s, 3H).

T |
N
oGt
(0]
Cl F
Metyl este cla axit 6-amino-2-(4-clo-2-flo-5-metylphenyl)-5-
vinylpyrimidin-4-cacboxylic (Hop chét 13): 'H NMR (CDCls) § 7,83 (d, 1H),

7,18 (d, 1H), 6,81 (dd, 1H), 5,6-5,71 (m, 2H), 5,41 (br s, 2H), 3,92 (s, 3H), 2,38
(s, 3H).

Cl F

Metyl este cla axit 6-amino-2-(4-clo-2-flo-3-(1-floetyl)phenyl)-5-
vinylpyrimidin-4-cacboxylic (Hop chét 14): nhiét d6 néng chay 144-147°C. 'H
NMR (CDCl;) & 7,88 (m, 1H), 7,25 (m, 1H), 6,83 (dd, 1H, J=12, 18 Hz), 6,17
(dq, 1H, J=6, 46 Hz), 5,62-5,72 (m, 2H), 5,46 (br s, 2H), 3,95 (s, 3H), 1,79 (ddd,
3H, J=1, 7, 23 Hz).

-38-



Cl

Metyl este cua axit 6-amino-2-(4-clo-3-diflometyl-2-flophenyl)-5-
vinylpyrimidin-4-cacboxylic (Hop chit 15): 'H NMR (CDCl;) & 8,07 (m, 1H),
7,31 (br d, 1H, J=8 Hz), 7,03 (dd, 1H, J=1, 53 Hz), 6,83 (dd, 1H, J=12,5, 18 Hz),
5,63-5,73 (m, 2H), 5,44 (br s, 2H), 3,95 (s, 3H).

N
Cl °
F

Metyl este clia axit 6-amino-2-(4-clo-3-flophenyl)-5-vinylpyrimidin-4-
cacboxylic (Hop chét 16): 'H-NMR (CDCls) & 8,19-8,11(m, 2H,) 7,44 (t, J =
7,9Hz, s, 1H), 6,79 (dd, J= 11, 6Hz 1H), 5,68-5,60 (m, 2H), 5,36 (s, 2H), 3,95 (s,
3H).

Metyl este cla axit 6-amino-2-(4-clo-3-diflometoxy-2-flophenyl)-5-
vinylpyrimidin-4-cacboxylic (Hop chét 17): 'H-NMR (CDCl;) § 7,87 (tJ =
8,6Hz, 1H,) 7,30 (dd, J= 6,92, 1,65Hz, 1H), 6,82 (dd, /=11, 6Hz, 1H), 6,63 (t,J
=73Hz, 1H), 5,8 (dd, J=17,26, 1,3Hz, 2H), 5,46(s, 2H), 3,94(s, 3H).
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Metyl este cua axit 6-amino-2-(2,4-diclo-3-metoxyphenyl)-5-
vinylpyrimidin-4-cacboxylic (Hop chit 18): 'H NMR (CDCL) & 7,38 (s, 2H),
6,83 (dd, 1H), 5,63-5,7 (m, 2H), 5,53 (br s, 2H), 3,92 (s, 3H), 3,91 s, 3H).

Cl F

Metyl este cla axit 6-amino-2-(4-clo-3-dimetylamino-2-flophenyl)-5-
vinylpyrimidin-4-cacboxylic (Hop chét 19): '"H NMR (CDCl3) § 7,57 (dd, 1H),
7,2 (dd, 1H), 6,83 (dd, 1H), 5,62-5,70 (m, 2H), 5,42 (br s, 2H), 3,94 (s, 3H), 2,9
(d, 6H).

Metyl este cua  axit 6-amino-2-[4-clo-3-(1-floetyl)phenyl]-5-
vinylpyrimidin-4-cacboxylic (Hop chat 20): 'H NMR (CDCl;) § 8,53 (m, 1H),
8,26 (m, 1H), 7,40 (m, 1H), 6,78 (dd, 1H), 5,99 (dt, 1H), 5,6-5,66 (m, 2H), 5,35
(br s, 2H), 3,95 (s, 3H), 1,69 (dd, 3H).

20. Diéu ché metyl este cta axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-
etyl-pyrimidin-4-cacboxylic (Hop chét 21)
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Metyl este cta axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-vinyl-
pyrimidin-4-cacboxylic (200mg, 0,7mmol) dugc hoa tan trong etanol (10ml), bd
sung thém paladi hydroxit (20% trén cacbon, 50mg) va hon hop phan tmg duoc
khudy dudi khi hydro trong 4 gid. Sau d6 chit xuc tac duge loc hét, phan dich loc
dugc b can, va san pham tinh ché bing sic ky cot nhanh trén silicagel (gradien
hexan/etyl axetat) d thu dugc hop chat mong muén (148mg, hidu suit 62%):
nhiét 40 ndng chay 144-146°C: 'HNMR (CDCl3) 6 7,61 (m, 1H), 7,20 (m, 1H),
5,19 (br s, 2H), 3,99 (d, 3H), 3,98 (s, 3H), 2,68 (q, 2H), 1,28 (t, 3H).

21. Diéu ché metyl este cuia axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-((E)-
propenyl)pyrimidin-4-cacboxylic (Hop chit 22)

Cl

Metyl este cua axit 6-amino-5-bromo-2-(4-clo-2-flo-3-metoxyphenyl)-
pyrimidin-4-cacboxylic (400mg, 1,02mmol), axit frans-propenyl boronic
(2132mg, 1,54mmol), bis(triphenylphosphin)paladi(Il)  diclorua (72mg,
0,Immol), va xesi florua (311mg, 2,05mmol) dugc két hop trong 1,2-
dimetoxyetan (2ml) va nudc (2ml) va dugc gia nhi¢t & nhi€t do 100°C trong 15
phut trong 10 phan tmg vi ba CEM. Hdn hop phan tng di 1am ngudi dugc phan
b vao etyl axetat va nude; pha hitu co duge siy khd va cd can. San phdm dugc
tinh ché bing sic ky cot nhanh trén silicagel (gradien hexan/etyl axetat) sau d6
duoc tinh ché mot 14n nita bing HPLC pha d4o dé thu dugc hop chit mong mudn:
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nhiét d6 néng chay 133-135°C: 'H NMR (CDCl;) § 7,63 (m, 1H), 7,22 (m, 1H),
6,43 (m, 1H), 6,12 (m, 1H), 5,35 (br s, 2H), 3,99 (d, 3H), 3,94 (s, 3H), 1,94 (dd,
3H).

Mot hop chét khac ciing dugc didu ché bing phuong phap theo vi du 21 1a:

NH2|

Cl F

Metyl este cia axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-((Z)-
propenyl)pyrimidin-4-cacboxylic (Hop chat 23): nhiét 46 néng chay 91-93°C:
'H NMR (CDCL) & 7,67 (m, 1H), 7,22 (m, 1H), 6,38 (m, 1H), 6,07 (m, 1H), 5,32
(br s, 2H), 4,0 (d, 3H), 3,93 (s, 3H).

22. Diéu ché metyl este cia axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-
trimetylsilanyl etynylpyrimidin-4-cacboxylic

NH, \s/
Z N
N
l N/ O\
o}
Cl F
0

Metyl este cia axit 6-amino-5-bromo-2-(4-clo-2-flo-3-metoxyphenyl)-
pyrimidin-4-cacboxylic (1,0g, 2,56mm 1), trimetyl((tributylstannyl) etynyl)silan
(1,98g, 5,12mmol), va bis(triphenylphosphin)paladi(Il) diclorua (0,18g,
0,256mmol) dugc két hop trong 1,2-dicloetan (10ml) va dugc gia nhiét trong 10
phén tmg vi ba CEM & nhiét ¢ 110°C trong 15 phut. Hon hgp phén tmg da lam
ngudi dugc cb can dudi chan khong sau d6 dugc tinh ché bing sic ky cot nhanh
trén silicagel (diclometan/etyl axetat gradien). Tinh ché 1an hai bing séc ky cot
nhanh trén silicagel (gradien hexan/etyl axetat) thu dugc hop chat mong mubn
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(0,829g, hidu sut 79%): nhiét d6 néng chay 126-128°C.

23. Diéu ché metyl este cla axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-
etynyl-pyrimidin-4-cacboxylic (Hop chit 24)

2 //
N
|
N BN
(0]
Cl F
SN

Hoa tan metyl este clia axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-
trimetyl-silanyletynylpyrimidin-4-cacboxylic (1,2g, 2,94mmol) trong metanol
(20ml) va b sung kali cacbonat (0,203g, 1,471mmol). Sau 1 gid khudy & nhiét
do moi trudng, két tua tao ra dugc loc sach, dugc rira béng metanol, hoa tan trong
diclometan va duogc rira bﬁng nudc. Pha hitu co duoc séy khé va cb can dé thu
duoc hop chit mong mudn (0,410g, hiéu sudt 41,5%): nhiét d6 néng chay 174-
176°C: "H NMR (CDCl3) & 7,7 (m, 1H), 7,22 (m, 1H), 5,82 (br s, 2H), 4,01 (s,
3H), 4,00 (dd, 3H), 3,85 (s, 1H).

24. DPidu ché metyl este cia axit 4-amino-6-(4-clophenyl)-5-flo-3-
metylpyridin-2-cacboxylic (Hop chét 25)

Metyl este clia axit 4-amino-3-clo-6-(4-clophenyl)-5-flopyridin-2-cacboxylic
(0,400g, 1,269mmol), tetrametylstanan  (3,41g, 19,04mmol), va
bis(triphenylphosphin)paladi(I) diclorua (0,089g, 0,127mmol) dugc két hop va
dugc gia nhiét dén nhiét d6 130°C trong 25 phit trong 16 phan tmg vi ba CEM.,
Hbn hop phan tmg d3 ngudi dugc c¢b can trén silicagel va dugc tinh ché bang sic

ky cot nhanh trén silicagel (gradien etyl axetat/hexan) dé thu dugc hop chit mong
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mubn (0,143g, hiéu suit 38,2%): 'H NMR (CDCl;) § 7,88 (m, 2H), 7,41 (m, 2H),
4,41 (br s, 2H), 3,96 (s, 3H), 2,36 (s, 3H).

25. Diéu ché metyl este cua axit 4-axetylamino-6-(4-clo-2-flo-3-metoxyphenyl)-
3-metylpyridin-2-cacboxylic

Cl F

Metyl este cua axit 4-axetylamino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)-
pyridin-2-cacboxylic (500mg, 1,29mmol), thiéc tetrametyl (924mg, 5,17mmol),
bis(triphenylphosphin)paladi(I) diclorua (91mg, 0,129mmol), va tetrabutylamoni
triphenyldiflosilicat (1,395g, 2,58mmol) dwoc két hop trong 2ml axetonitril va
duoc gia nhiét trong 16 phan g vi ba CEM & nhiét ¢6 110°C trong 15 phut. Hon
hop phan mg tao ra dugc loc va cd éan. Hop chit trung gian nay duogc tinh ché
bing séc ky cot nhanh trén silicagel (gradien etyl axetat/hexan) dé thu dwoc hop
chit mong mubn (419mg, hiéu suit 88%). nhiét dd néng chay 182-184°C.

26. Dibu ché metyl este clia axit 4-tert-butoxycacbonylamino-3-clo-6-(4-clo

phenyl)-5-flopyridin-2-cacboxylic

Cl

Metyl este cla axit 4-amino-3-clo-6-(4-clophenyl)-5-flopyridin-2-
cacboxylic (3g, 9,5mmol) dugc hoa tan trong diclometan (50ml) va bd sung di-
tert-butyl dicacbonat (4,6g, 21mmol) & nhiét 6 mdi trudng. Sau 1gid, hdn hop

phan tmg duoc c¢b can va san phdm duogc tinh ché bing sic ky c6t nhanh trén
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silicagel (gradien etyl axetat/hexan). Sau d6, hgp chét trung gian dugc bao vé 1an
hai nay (3,2g, 6,2mmol) dugc hoa tan trong diclometan (25ml) va bd sung axit
trifloaxetic (1,42g, 12,4mmol). Hdn hop phan tng dugc khudy trong 4 gidr & nhiét
d6 méi truong sau d6 ¢ can dudi chan khong. San phdm duoc tinh ché bing séc
ky cdt nhanh trén silicagel d thu duoc hop chit mong mudn (2g, 4,82mmol, hiéu
suat 50,7% trong hai budc) & dang chét rin mau tréng: 'H NMR (CDCly) § 7,91
(m, 2H), 7,43 (m, 2H), 6,48 (br s, 1H), 4,0 (s, 3H), 1,55 (s, 9H).

27. Diéu ché metyl este cia axit 4-amino-6-(4-clophenyl)-5-flo-3-vinylpyridin-
2-cacboxylic (Hop chét 26)

Metyl este cia axit 4-amino-3-clo-6-(4-clophenyl)-5-flopyridin-2-
cacboxylic (0,5g, 1,59mmol),  thiéc tributyl(vinyl) (1,01g, 3,17mmol),
bis(triphenylphosphin)paladi(Il)  diclorua  (0,111g, 0,159mmol), va
tetrabutylamoni triphenyldiflosilicat(1,71g, 3,17mmol) dugc két hop trong
axetonitril (3ml) va dugc gia nhiét dén nhiét ¢ 110°C trong 15 phit trong 10
phan ting vi ba CEM. Hdn hgp phan tmg d 1am ngudi duoc c¢b can trén silicagel
va tinh ché bang sic ky cot nhanh trén silicagel (gradien hexan/etyl axetat) hai l4n
dé thu dugc hop chit mong mudn (46mg, hiéu sudt 5%) & dang chit rén mau
trang nho, nhiét &6 néng chay 81-83°C. 'H NMR (CDCl;) & 7,9 (m, 1H), 7,43
(m, 1H), 6,89 (dd, 1H), 5,7 (dd, 1H), 5,57 (dd, 1H), 4,72 (br s, 2H), 3,93 (s, 3H).

28. Diéu ché metyl este clia axit 4-axetylamino-6-(4-clo-2-flo-3-metoxyphenyl)-
3-vinylpyridin-2-cacboxylic
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Metyl este cia axit 4-axetylamino-3-clo-6-(4-clo-2-flo-3-metoxy
phenyl)pyridin-2-cacboxylic (0,5g, 1,29mmol), tributyl(vinyl) thiéc (0,821g,
2,58mmol), bis(triphenylphosphin)paladi(Il) diclorua (0,091g, 0,129mmol), va
tetrabutylamoni triphenyldiflosilicat(1,4g, 2,58mmol) duoc két hop trong
axetonitril (3ml) va dugc gia nhiét dén nhiét d6 110°C trong 15 phut trong 10
phan tmg vi ba CEM. Hon hop phan tmg d4 1am ngudi duoc ¢ can trén silicagel
va tinh ché bang séc ky cot nhanh trén silicagel (gradien etyl axetat/hexan) dé thu
duoc hop chit mong mudn (0,293g, hiéu suit 60%) & dang chit rin mau tring,
nhiét d6 néng chay 143-145°C. 'H NMR (CDCl;) § 7,66 (m, 1H), 7,22 (d, 1H),
7,12 (m, 1H), 6,85 (dd, 1H), 5,66 (dd, 1H), 5,57 (dd, 1H), 4,61 (br s, 2H), 3,97
(s, 3H), 3,94 (d, 3H).

Céac hop chét khac duge diéu ché bang phwong phap theo vi du 28 bao

Cl F

Metyl este cla axit 4-axetylamino-6-(4-clo-2-flophenyl)-3-vinylpyridin-2-

cacboxylic.

29. Diéu ché metyl este clia axit 4-amino-6-(4-clo-2-flo-3-metoxyphenyl)-3-
metyl-pyridin-2-cacboxylic (Hop chét 27)
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Hoa tan metyl este cia axit 4-axetylamino-6-(4-clo-2-flo-3-metoxyphenyl)-
3-metylpyridin-2-cacboxylic (369mg, 1,0mmol) trong metanol (10ml) va bb sung
axetyl clorua (1,07ml, 15mmol). Khudy hdn hop phan tmg qua dém & nhiét do
mdi trudng va ¢ can dudi chan khong. Phan con lai dugc phan bd vao etyl axetat
va natri bicacbonat trong nuéc; va pha hitu co dugce sdy kho va c6 can. Tinh ché
bang sic ky c6t nhanh trén silicagel (gradien diclometan/ety] axetat) sau d6 tinh
ché 14n hai bang séc ky cot nhanh (gradien hexan/etyl axetat) thu duoc hop chét
mong mubn (292mg, hiéu suit 88%) & dang chét rin mau tring, nhiét d6 néng
chay 122-125°C. '"HNMR (CDCL) § 7,65 (m, 1H), 7,26 (s, 1H), 7,1 (m, 1H),
4,35 (br s, 2H), 3,99 (s, 3H), 3,98 (d, 3H), 2,31 (s, 3H).

Céac hop chét khac duge diéu ché bang phuong phap theo vi du 29 bao

Cl F

Metyl este cla axit 4-amino-6-(4-clo-2-flo-3-metoxyphenyl)-3-
vinylpyridin-2-cacboxylic (Hop chéit 28): nhiét 'dcf) néng chay 118-121°C: 'H
NMR (CDCl3) & 7,67 (m, 1H), 7,24 (d, 1H), 7,13 (m, 1H), 6,86 (dd, 1H), 5,55-
5,71 (m, 2H), 4,63 (br s, 2H), 3,99 (s, 3H), 3,94 (s, 3H).

2 |

Cl F
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Metyl este cla axit 4-amino-6-(4-clo-2-flophenyl)-3-vinylpyridin-2-
cacboxylic (Hop chét 29). 'HNMR (CDCl;) § 8,0 (m, 1H), 7,2 (d, 1H), 7,1 (m,
2H), 6,8 (m, 1H), 5,6 (m, 2 H), 4,6 (s, 2H), 3,9 (s, 3H).

NH,
NN

|N/ O~
o)

Cl

Metyl este cua axit 4-amino-6-(4-clophenyl)-5-flo-3-(1-flovinyl)pyridin-2-
cacboxylic (Hop chét 30): 'HNMR (CDCL) § 7,9 (m, 2H), 7,43 (m, 2H), 5,27
(dd, 1H), 4,84 (dd, 1H), 4,87 (br s, 2H).

30. Didu ché metyl este cia axit 4-axetylamino-6-(4-clo-2-flo-3-metoxy phenyl)-
3-trimetylsilanyletynylpyridin-2-cacboxylic

Metyl este cua axit 4-axetylamino-3-clo-6-(4-clo-2-flo-3-metoxy phenyl)-
pyridin-2-cacboxylic (0,8g, 2,061mmol), trimetyl ((tributylstannyl) etynyl)silan
(1,596g, 4,12mmol), va bis(triphenylphosphin) paladi(Il) diclorua (0,145g,
0,206mmol) dugc két hop trong 1,2-dicloetan (2ml) va dugc gia nhiét trong 10
phéan tmg vi ba CEM & nhiét @6 130°C trong 15 phuit. Hon hop phan tng d3 lam
ngudi dugc tinh ché bing sic ky cot nhanh trén silicagel (gradien hexan/etyl
axetat) dé thu duoc hop chit mong mudn (0,196g, hiéu sut 21,1%). 'H NMR
(CDCl3) 6 9,03 (s, 1H), 8,4 (br s, 1H), 7,67 (m, 1H), 7,24 (m, 1H), 4,0 (s, 3H),
3,99 (d, 3H), 2,29 (s, 3H), 0,36 (s, 9H).

31. Diéu ché metyl este cua axit 4-amino-6-(4-clo-2-flo-3-metoxyphenyl)-3-
etynyl-pyridin-2-cacboxylic (Hop chét 31)
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Metyl este cua axit 4-axetylamino-6-(4-clo-2-flo-3-metoxyphenyl)-3-
trimetylsilanyl etynylpyridin-2-cacboxylic (0,196g, 0,437mmol) dugc huyén phu
trong metanol (4,36ml) va bb sung axetyl clorua (0,310ml, 4,37mmol). H3n hop
phan tng dugc khudy qua dém & nhiét d6 méi truong sau dé cb can dén kho.
Phan con lai dwoc hoa tan trong metanol (4,36ml) bd sung kali cacbonat (0,121g,
0,873mmol). Hon hop phan tng duge khudy & nhiét 46 méi trudng trong 2 gid,
dugc axit hoa béng dung dich HCI 2N, nhung c6 can khong kho. Phén con lai
dugc phan bd vao etyl axetat va natri bicacBonat; pha hitu co dugc sdy kho va co
can. San phém tao ra duoc tinh ché bing sic ky c¢ot nhanh trén silicagel (gradien
etyl axetat/hexan) dé thu dugc hop chit mong mudn (0,109g, hidu suét 74,6%) &
dang chit rin mau vang, nhiét d6 néng chay 167-169°C: '"H NMR (CDCl;) § 7,7
(m, 1H), 7,24 (s, 1H), 7,18 (m, 1H), 5,08 (br s, 2H), 3,99 (s, 3H), 3,97 (d, 3H),
3,84 (s, 1H).

32.  Diéu ché metyl este cia axit 5-axetyl-6-amino-2-(4-clo-2-flo-3-metoxy

phenyl)-pyrimidin-4-cacboxylic (Hop chét 32)

Cl F

Metyl este clia axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-(1-etoxy-
vinyl)pyrimidin-4-cacboxylic (0,235g, 0,616mmol) dugc hoda tan trong THF
(5ml) va HC1 2N (0,616ml, 1,231mmol) va dugc khudy & nhiét d6 méi truong
trong 3 gid. Hén hop phan tmg dugc cb can, dugc nghién nhé véi nude va loc.

San phdm dugc rira bing metanol va siy kho duéi chan khong dé thu dugc hop
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chit mong mubn (0,205g, hiéu sudt 94%): "H NMR (DMSO-dy) § 7,7 (br s, 2H),
7,63 (dd, 1H), 7,42 (dd, 1H), 3,92 (s, 3H), 3,85 (s, 3H), 2,46 (s, 3H).

33.  Diéu ché metyl este cua axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-
formyl-pyrimidin-4-cacboxylic (Hop chét 33)

Cl F

Metyl este clia axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-vinyl-
pyrimidin-4-cacboxylic (0,500g, 1,5mmol) dugc hoa tan trong THF (3ml) va
nuée (3ml). BS sung thém osimi tetroxit (4mg, 0,015mmol) va hdn hop phan tng
duoc khudy trong 2 phit. Sau d6 bb sung natri periodat (0,63g, 3mmol) trong 2
phat. HOn hop phan tmg duoc khudy trong 16 gid & nhiét d6 méi trudng sau d6
duoc rét vao nude (150ml) va duge chiét ba 14n bing diclometan. Cac 16p hitu co
duoc két hop duoc sdy kho, loc va cd can dé thu dugc hop chit mong mubn
(490mg, hiéu suit 98%) & dang du tinh khiét cho céc phan tng tiép theo. MAu
phan tich thu dugc bang sic ky pha dao: 'H NMR (CDCl;) & 10,31 (s, 1H), 8,72
(brs, 1H), 7,77 (dd, 1H), 7,23 (m, 1H), 6,03 (br s, 1H), 4,06 (s, 3H), 4,01 (d, 3H).

Céc hop chét khac duogce didu ché bang phuong phép theo vi du 33 1a:

Metyl este cua axit 4-amino-6-(4-clo-2-flo-3-metoxyphenyl)-3-
formylpyridin-2-cacboxylic (Hop chét 34): 'H-NMR (CDCl;) § 10,27 (s,1H),
7,75 (t, J=8,6 Hz, 1H,) 7,28 (dd, J =8,6 1,9Hz, 1H) 7,25 (d, J = 1,7Hz, 1H), 7,12
(m, 2H), 5,3 (s, 2H), 4,03('s, 3H) 3,98 (d, J = 1,0 Hz, 3H).
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34.  Diéu ché metyl este cua axit 6-amino-2-(4-clo-2-flo-3-metoxy-phenyl)-5-
diflometylpyrimidin-4-cacboxylic (Hop chit 35)

NH, F
ﬁ#
NN O
A0
O\

Metyl este cia axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-
formylpyrimidin-4-cacboxylic (0,120, 0,35mmol) dugc hoa tan trong diclometan
(5ml) va dietyl ete (3ml) két hop gia nhiét nhe. Sau khi 1am lanh dung dich dén
nhiét d6 méi trudng, bd sung dietylaminosulfur triflorua (0,5g, 3,15mmol) hdn
hop phan ting ndy dugc gia nhiét nhe dé thu duge dung dich trong. Hon hop phan
tmg dugc khudy qua dém & nhiét d6 méi truong sau d6 dwoc lam mat bang
metanol va ¢ can dudi chan khong. San phdm duoc tinh ché bing sic ky cot
nhanh trén silicagel (gradien etyl axetat/hexan) d& thu duoc hop chit mong mubn

(62mg, hiéu suit 48%): 'H NMR (CDCL) § 7,69 (dd, 1H), 7,42 (t, 1H), 7,24
(dd, 1H), 5,83 (br s, 2H), 4,02 (s, 3H), 4,0 (d, 3H).

Cac hop chét khac duoc didu ché bang phuong phap theo vi du 34 13:

Metyl este cla axit 4-amino-6-(4-clo-2-flo-3-metoxyphenyl)-3-diflo
metylpyridin-2-cacboxylic (Hop chit 36): 'H-NMR (CDCL) § 7,76 (t, J=82
gioz, 1H,) 7,40 (t, J = 53,4Hz, s, 1H) 7,23 (m, 1H), 7,14 (m, 1H), 5,09 (s, 2H),
3,99 (s, 3H), 3,97 (s, 3H).

35.  Diéu ché metyl este cia axit 6-amino-5-((E)-2-bromovinyl)-2-(4-clo-2-flo-
3-metoxyphenyl)pyrimidin-4-cacboxylic (Hop chét 37)
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Metyl este cua axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-vinyl
pyrimidin-4-cacboxylic (0,720g, 2,13mmol) dwgc hoa tan trong cloroform (20ml)
bb sung brom (0,511g, 3,2mmol). Hdn hop phan tmg duoc khudy & nhiét ¢ moi
truong trong 2 gid sau khi c6 can dudi chan khong. San pham duoc hoa tan trong
diclometan (20ml), dugc xtt Iy bang trietylamin (0,430g, 4,26mmol), dugc khudy
& nhiét d6 moi trudng trong 2 gid, sau d6 cd can dudi chan khong. San phim
dugc tinh ché bang sic ky cot nhanh trén silicagel (gradien diclometan/etyl
axetat) dé thu duoc hop chit mong mudn (0,5g, hiéu sut 56% trong hai budc) &
dang chit rin mau tring, nhiét 6 néng chay 171-173°C: 'H NMR (CDCl;) §
7,66 (dd, 1H), 7,22 (dd, 1H), 7,22 (d, 1H), 6,72 (d, 1H), 5,37 (br s, 2H), 4,0 (s,
3H), 3,97 (s, 3H).

36. Diéu ché metyl este cua axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-
((E)-2-metylsulfanylvinyl)pyrimidin-4-cacboxylic (Hop chét 38)

S
N
NH2|
N X
|
7 (0]
N ~
(0]
Cl F
O\

Metyl este cua axit 6-amino-5-((E)-2-bromovinyl)-2-(4-clo-2-flo-3-
metoxy-phenyl)pyrimidin-4-cacboxylic (0,915g, 2,196mmol) dugc hoa tan trong
DMSO (10ml) va bd sung natri thiometoxit (0,169g, 2,416mmol). Sau 30 phut &
nhiét d6 méi trudong, hdn hop phan tmg duge pha lodng bang nudc va duoc chiét
bing etyl axetat. Pha hitu co dugc pha loding bing ete ddu mé dé giam kha ning

hoa tan ctia DMSO con lai, dugc rira bang nudc ba lan, loc va c6 can. S&n pham
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dugc tinh ché bang séc ky cot nhanh (gradien hexan/etyl axetat) d& thu dugc hop
chit mong muébn (0,510g, 60,5% hiéu sut) & dang chét rin mau vang: 'H NMR
(CDCly) 6 7,63 (dd, 1H), 7,19 (dd, 1H), 6,74 (d, 1H), 6,32 (d, 1H), 5,34 (br s,
2H), 3,99 (d, 3H), 3,94 (s, 3H), 2,41 (s, 3H).

37.  Dibu ché metyl este cua axit 6-amino-5-(2-bromo-1-floetyl)-2-(4-clo-2-flo-
3-metoxyphenyl)pyrimidin-4-cacboxylic

Br
NH,
B
N/ O\
(0]
Cl F
O\

Metyl este cua axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-vinyl-
pyrimidin-4-cacboxylic (0,611g, 1,809mmol) va N-bromosuxinimit (0,386g,
2,171mmol) dugc hoa tan trong diclometan (10ml) va hdn hop phan tmg dugc
lam lanh xubng nhiét d6 0°C. Sau d6 trietylamin trihydroflorua (0,884ml,
5,43mmol) dugc bd sung vao theo timg giot va hdn hop phéan tng duoc lam 4m
1én nhiét 46 méi truong va dugc khudy qua dém. Bd sung nude va diclometan.
Natri bicacbonat (0,760g, 9,05mmol) dugec bd sung thanh nhidu phan cho dén khi
khong con thdy khi bay 1én. Pha hitu co duge siy kho va c6 can dudi chan khong.
San phim dugc tinh ché bing sic ky cot nhanh trén silicagel hai 14n (dAu tién
bang gradien diclometan/etyl axetat sau d6 13 gradien hexan/etyl axetat) dé thu
dugc hop chit mong mudn (352mg, 0,806mmol, hiéu suét 44,6%) & dang chét rin
mau trang, nhiét 46 néng chay 144-146°C: 'H NMR (CDCl;) § 7,67 (dd, 1H),
7,23 (dd, 1H), 6,32 (ddd, 1H), 5,77 (br s, 2H), 4,01 (s, 3H), 4,0 (d, 3H), 3,77-3,94
(m, 2H).

38. Diéu ché metyl este cla axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-
(1-floetyl)pyrimidin-4-cacboxylic (Hop chét 39)
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Metyl este cla axit 6-amino-5-(2-bromo-1-floetyl)-2-(4-clo-2-flo-3-
metoxyphenyl)pyrimidin-4-cacboxylic (324mg, 0,742mmol), thiéc tri-n-butyl
hydrua (0,396ml, 1,484mmol), va 2,2’-azobisisobutyronitril (3,05mg,
0,019mmol) dugc két hop trong 1,2-dimetoxyetan (2,5ml) va dugc gia nhiét &
nhiét d§ 100°C trong 15 phit trong 16 phan tng vi ba CEM. Hdn hop phan tng da
1am ngudi dugc cd can dudi chan khong sau d6 duoc tinh ché bing sic ky cot
nhanh trén silicagel (gradien diclometan/etyl axetat). Tinh ché 14n hai bing sic ky
cot nhanh trén silicagel (gradien hexan/etyl axetat) thu duoc hop chit mong muén
(162mg, hiéu suét 61,0%) & dang chat rin mau tring, nhiét d6 néng chay 150-
152°C: 'TH NMR (CDCl;) & 7,64 (dd, 1H), 7,22 (dd, 1H), 6,26 (dq, 1H), 5,73 (br s,
2H), 4,00 (d, 3H), 3,98 (s, 3H), 1,80 (dd, 3H).

39. Didu ché axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-(1-metoxyetyl)
pyrimidin-4-cacboxylic (Hop chét 40)

NH2
NS
= OH
N
(0]
Cl F
O\

Metyl este cla axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-(1-
floetyl)pyrimidin-4-cacboxylic (0,100g, 0,280mmol) dugc hoa tan/tao huyén phu
trong metanol (10ml) va bd sung dung dich natri hydroxit 2N (0,561ml,
1,121mmol). H5n hop phan tng nay duge khudy qua dém & nhiét d6 méi truong,
duoc axit hda béng dung dich HCI 2N va c6 can. Két tia tao ra duoc loc, dugc
rira bang nudc va siy kho dé thu dugce hop chat mong mudn (0,085g, hiéu suét

85%) & dang chit rin mau tring, nhiét d6 ndng chay 165-167°C: 'H NMR
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(DMSO-ds va mét giot D,0) & 7,60 (dd, 1H), 7,39 (dd, 1H), 4,55 (q, 1H), 3,91 (s,
3H), 3,17 (s, 3H), 1,41 (dd, 3H).

40. Diéu ché axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-vinylpyrimidin -
4-cacboxylic (Hop chat 41)

Cl F

Metyl este cua axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-vinyl
pyrimidin-4-cacboxylic (200mg, 0,59mmol) dugc hoa tan trong metanol (15ml)
va bd sung dung dich natri hydroxit 2N (Iml, 2mmol). H3n hop phén tng nay
duoc khudy & nhiét @6 moi truong trong 2 gid, duoc axit héa bang mot luong du
nho dung dich HCI 2N va c6 can. Dang tinh thé tao ra duoc loc sach, dugc ria
bang nude, dugce rira bang dietyl ete va siy kho dudi chan khong dé thu dugc hop
chit mong mubn (136mg, hiéu sudt 71%): nhiét d6 néng chay 167-168°C: 'H
NMR (DMSO-ds va mét giot D,0) & 7,62 (m, 1H), 7,43 (m, 1H), 6,65 (dd, 1H),
5,67 (m, 2H), 3,92 (d, 3H).

Céac hop chit khac duge didu ché bing phuong phap theo vi du 40 bao

= |
“*f(
N
0
cl F
Axit 6-amino-2-(4-clo-2-flophenyl)-5-vinylpyrimidin-4-cacboxylic (Hop

chit 42): nhiét d6 néng chay 167-169°C: 'H NMR (DMSO-ds va mét giot D,0) &
7,91 (m, 1H), 7,51 (m, 1H), 7,40 (m, 1H), 6,65 (dd, 1H), 5,58 (m, 2H).

gom:
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Axit 6-amino-2-(4-clophenyl)-5-vinylpyrimidin-4-cacboxylic (Hop chét
43): '"H NMR (DMSO-dq) § 13,6 (bs, 1H), 8,26 (d, 2H), 7,53 (d, 2H), 7,19 (bs,
2H), 6,66 (m, 1H), 5,54 (m, 2H). 5,63 (dd, 1H), 5,56 (dd, 1H).

' /@fl\ pZ OH
N
0
cl F
F
Axit 6-amino-2-(4-clo-2,3-diflophenyl)-5-vinylpyrimidin-4-cacboxylic

(Hop chét 44): nhiét d6 néng chay 170-172°C: '"H NMR (DMSO-ds va mdt giot
D,0) § 7,76 (m, 1H), 7,51 (m, 1H), 6,63 (dd, 1H), 5,52-5,61 (m, 2H).

1|
“‘i
N
O
Cl
O\

Axit  6-amino-2-(4-clo-3-metoxyphenyl)-5-vinylpyrimidin-4-cacboxylic
(Hop chét 45): '"H NMR (DMSO-d) & 7,96 (m, 1H), 7,88 (m, 1H), 7,52 (m, 1H),
7,20 (br s, 2H), 6,65 (dd, 1H), 5,48-5,61 (m, 2H), 3,93 (s, 3H).

D\ﬂ A on
N

0
Cl F
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Axit 6-amino-2-(4-clo-2,5-diflophenyl)-5-vinylpyrimidin-4-cacboxylic
(Hop chét 46): 'H NMR (CDCl; va mét giot DMSO-dg) & 7,79 (dd, 1H), 7,07
(dd, 1H), 6,82 (dd, 1H), 6,02 (br s, 2H), 5,55 — 5,57 (m, 2H).

1= |
N
| = OH
N
0
cl F
F
Axit 6-amino-2-(4-clo-2-flo-3-(1-floetyl)phenyl)-5-vinylpyrimidin-4-

cacboxylic (Hop chét 47): nhiét d6 néng chay 150-153°C. 'H NMR (300mHz,
DMSO-dg) & 7,86 (br t, 1H, J=8 Hz), 7,46 (br d, 1H, J=8 Hz), 7,27 (br s, 2H),
6,65 (dd, 1H, J=12, 18 Hz), 6,16 (dq, 1H, J=6, 46 Hz), 5,49-5,65 (m, 2H), 1,73
(dd, 3H, J=7, 23 Hz).

A ) E

OH

Cl F

F F

Axit 6-amino-2-(4-clo-3-diflometyl-2-flophenyl)-5-vinylpyrimidin-4-
cacboxylic (Hop chat 48): 'H NMR (DMSO-d;) & 8,06 (t, 1H, J=8 Hz), 7,57 (d,
1H, J=8 Hz), 7,13-7,43 (m, 4H), 6,66 (dd, 1H, J=11, 17 Hz), 5,51-5,67 (m, 2H).

NHZI
N X
l/ OH
N
(6]
Cl
F
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Axit 6-amino-2-(4-clo-3-flophenyl)-5-vinylpyrimidin-4-cacboxylic (Hop
chit 49): 'TH-NMR (DMSO-ds) & 8,17 (m, 2H,) 7,55 (m, 1H), 6,76 (dd, J = 11,
6Hz, 1H), 5,64-5,58 (m, 2H).

OH

A\ /)&

Cl F
F 0]
T

Axit  6-amino-2-(4-clo-3-diflometoxy-2-flophenyl)-5-vinylpyrimidin-4-
cacboxylic (Hop chét 50): '"H-NMR (DMSO-d;) & 13,61 (s, 1H,) 7,85 (t, J= 8Hz,
1H), 7,53 (dd, /=17, 1,7Hz, 1H), 7,29 (bs, 2H), 7,23 (t, J= 72Hz,1H), 6,62 (dd, J
=11, 6Hz, 1H), 5,61-5,49(m, 2H).

Cl F

Axit  6-amino-2-(4-clo-3-dimetylamino-2-flophenyl)-5-vinylpyrimidin-4-
cacboxylic (Hop chit 51): 'TH NMR (DMSO-d;s va mdt giot D,0) § 7,55 (dd, 1H),
7,34 (dd, 1H), 6,63 (dd, 1H), 5,51-5,62 (m, 2H), 2,81 (d, 6H).

NH,
VT T
— OH
N
0]
O\

Axit  6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-(1-flovinyl)pyrimidin-4-
cacboxylic (Hop chét 52): '"H NMR (DMSO-d, va mét giot D,0) & 7,62 (dd, 1H),
7,42 (dd, 1H), 5,23 (dd, 1H), 4,94 (dd, 1H), 3,92 (s, 3H).
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NH,

N X

L OH
N

0
cl F
o<
Axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-metylpyrimidin-4-

cacboxylic (Hop chét 53): nhiét d6 néng chay 201-203°C: 'H NMR (DMSO-dg
va mot giot D,0) 8 7,57 (m, 1H), 7,38 (m, 1H), 2,11 (s, 3H).

NH,
N X
| — OH
N
(6]
Cl F
o<

Axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-etylpyrimidin-4-
cacboxylic (Hop chit 54): 'H NMR (DMSO-dq) & 7,59 (dd, 1H), 7,37 (dd, 1H),
7,18 (br s, 2H), 3,9 (s, 3H), 2,56 (q, 2H), 1,08 (t, 3H).

Cl F

Axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-((Z)-propenyl)pyrimidin-
4-cacboxylic (Hop chat 55): '"H NMR (DMSO-ds va mdt giot D,0) & 7,63 (m,
1H), 7,40 (m, 1H), 6,17 (dd, 1H), 5,94 (m, 1H), 1,52 (dd, 3H).
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NH,
pZ
NT ~
| = OH
N
0
cl F
O\
Axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-etynylpyrimidin-4-

cacboxylic (Hop chit 56): '"HNMR (DMSO-ds va mét giot D,0) & 7,67 (m, 1H),
7,43 (m, 1H), 4,79 (s, 1H), 3,92 (s, 3H).

1 |
Eee

Axit 6-amino-2-xyclopropyl-5-vinylpyrimidin-4-cacboxylic (Hop chét 57):
nhiét d6 néng chay 187-189°C: 'H NMR (DMSO-d, ) & 7,7 (br s, 2H), 7,1 (dd,
1H), 5,92-6,07 (m, 2H), 2,49 (m, 1H), 1,47 (m, 4H).

Axit 4-amino-6-(4-clo-2-flo-3-metoxyphenyl)-3-metylpyridin-2-cacboxylic
(Hop chét 58): '"H NMR (DMSO-ds va mét giot D,0) & 7,52 (m, 1H), 7,43 (m,
1H). 3,93 (s, 3H), 2,2 (s, 3H).

Cl

Axit 4-amino-6-(4-clo-2-flo-3-metoxyphenyl)-3-vinylpyridin-2-cacboxylic
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(Hop chét 59): 'THNMR (DMSO-dy) § 7,62 (m, 1H), 7,40 (dd, 1H), 7,10 (d, 1H),
6,70 (dd, 1H), 6,41 (br s, 2H), 5,45-5,57 (m, 2H), 3,92 (d, 3H).

1 |

Cl F

Axit 4-amino-6-(4-clo-2-flophenyl)-3-vinylpyridin-2-cacboxylic (Hop chét
60), nhiét d6 noéng chay 209-211°C. 'H NMR (MeOH-d,) & 7,65 (m, 1H), 7,46
(m, 2H), 6,96 (d, 1H), 6,76 (dd, 1H), 5,75 (dd, 1H), 4,68 (dd, 1H).

1|

Cl

Axit 4-amino-6-(4-clophenyl)-5-flo-3-vinylpyridin-2-cacboxylic (Hop chét
61): 'HNMR (DMSO-d; ) & 7,87 (m, 2H), 7,55 (m, 2H), 6,74 (dd, 1H), 5,52-5,56
(m, 2H).

41. Dibu ché butyl este cua axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-
vinyl-pyrimidin-4-cacboxylic (Hop chit 62)

1|
1\1 N
N
Cl F ©
O\

Axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-vinyl-pyrimidin-4-
cacboxylic (0,150g, 0,46mmol), iodobutan (0,111g, 0,60mmol), va lithi cacbonat
(0,044g, 0,6mmol) dugc Kkét hop trong DMF (1,5ml) va dugc gia nhiét & nhiét do
60°C qua dém. Hon hop phan tmg d& 1am ngudi dugc cd can va phan bd vio etyl
axetat va nudc. Pha hitu co dugc sdy khé va cd can. San phdm duoc tinh ché bang

sic ky cot nhanh trén silicagel (gradien etyl axetat/hexan) dé thu dugc hop chét
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mong mudn (0,092g, hiéu sudt 52,3%): 'H NMR (CDCL) & 7,65 (dd, 1H), 7,19
(dd, 1H), 7,75 (dd, 1H), 5,62-5,67 (m, 2H), 5,35 (br s, 2H), 4,34 (t, 3H), 3,99 (dd,
3H), 1,74 (m, 2H), 1,45 (m, 2H), 0,97 (t, 3H).

42. Piéu ché mudi trietylamin cua axit 6-amino-2-(4-clo-2-flo-3-metoxy

phenyl)-5-vinylpyrimidin-4-cacboxylic (Hop chit 63)

~ 0~ *NHEt

Cl F

Hoa tan axit 6-amino-2-(4-clo-2-flo-3-metoxyphenyl)-5-vinyl-pyrimidin-4-
cacboxylic (36mg) trong 10ml diclometan bing cich b sung thém Iml
trietylamin. Dung mdi va lugng trietylamin du duoc loai bé dudi chan khong ¢é

thu dugc hop chat mong mubn véi hiéu suit dinh luong.
43. Bao ché ché phdm diét co

Trong c4c ché phim minh hoa duéi day, cac phan va cac ti 16 phan trim

duoc tinh theo khéi luong.

Ché phim dam dic d& nhii hoa

Ché phim A
% khdi luong

Hop chit 1 26,2
Polyglycol 26-3 5,2
Polyme khéi ctia chét nhii héa khong ion -(di-sec-butyl)-
phenyl-poly(oxypropylen) véi (oxyetylen)
Ham lugng polyoxyetylen 1a 12 mol.
Witconat P12-20 (chét nhii héa anion - 5,2
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canxi dodexylbenzen sulfonat- 60% khdi luong hoat chét)

Chét thom 100 (dung méi thom loai xylen) 63,4
Ché phim B
% khdi lwong
Hop chét 3 3,5
Sunspray 11N (dAu parafin) | 40,0
Polyglycol 26-3 19,0
Axit oleic 1,0
Dung m6i thom loai xylen 36,5
Ché phim C
% khdi luong
Hop chét 9 13,2
Stepon C-65 25,7
Ethomeen T/25 7,7
Ethomeen T/15 18,0
Dung méi thom loai xylen 35,4
Ché phidm D
% khdi luong
Hop chit 2 30,0
Agrimer Al-10LC (chét nhii héa) 3,0
N-metyl-2-pyrolidon 67,0
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Ché phim E
% khdi lugng
Hop chat 18 10,0
Agrimul 70-A (chét phan tén) 2,0
Amsul DMAP 60 (chat 1am d#c) 2,0
Emulsogen M (chét nhii hoa) 8,0
Attagel 50 (chat hd trg tao huyén phi) 2,0
Déu thuc vat 76,0

Céc ché phidm dam dic nay c6 thé duge pha logng bang nu6c dé tao ra

dang nhii twong c¢6 ndng d6 thich hop dé phong trir ¢6 dai.

Bot d& thAm w6t
Ché phim F
% khdi luong
Hop chit 44 A 26,0
Polyglycol 26-3 2,0
Polyfon H 4,0
Zeosyl 100 (SiO,dugc hydrat hoa két tia) 17,0
DAt sét barden + céc chét tro 51,0
Ché phim G
% khéi luong
Hop chit 58 62,4
Polyfon H (mudi natri cta linhin sulfonat) 6,0
Sellogen HR (natri naphtalen sulfonat) 4,0
Zeosyl 100 27,6
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Ché phim H
% khéi lugng
Hop chét 59 1,4
Kunigel V1 (chit mang) 30,0
Stepanol ME khé (chét thAm w6t) 2,0
DAt sét caolin NK-300 (chét don) 64,6

Hoat chét dugc dua 1én cac chét mang tuong Ung va sau d6 chung duogc
trén va nghién dé thu dugc bot d& thdm w6t ¢6 kha nang thim w6t tuyét voi va bot
c6 kha ning tao huyén phi. Bang cach pha lodng cac bot d& thdm uét ndy bang

nuéc, c6 thé thu dugc huyén phi ¢6 ndng d6 thich hop dé phong trir co dai.

Hat dé phén tan trong nudc

Ché phdm I
% khéi luong
Hop chat 57 26,0
Sellogen HR 4,0
Polyfon H 5,0
Zeosyl 100 17,0
DAt sét caolinit 48,0

Hoat chét nay dugc bd sung vao silic oxit duge hydrat hoa, sau d6 ching
duoc trdn véi cac thanh phan khéc rdi dugc nghién thanh bot. Bt nay duge két tu
bang nudc va duge sang dé thu duge hat nhoé c6 kich thuée ndm trong khoang tir
~10 dn +60 mesh kich thu6c 18 sang. Bing cach phén tin céc hat nho ndy trong
nuéc, ¢6 thé thu dugc huyén phi ¢é céc ndng do thich hop dé phong trir ¢6 dai.

-65-



20076

Dang hat
Ché phédm J
% khdi lugng
Hop chit 50 5,0
Celetom MP-88 95,0

Hoat chit dugc cho vao dung méi phén cuc nhu N-metylpyrollidinon,
xyclohexanon, gama-butyrolacton, v.v. dé dua 1én chit mang Celetom MP 88
hodc cac chit mang thich hop. Céc hat nho tao ra c6 thé duge diing bing tay, thiét
bi tao hat, may bay, v.v dé phong trur ¢é dai.

Ché phim K
| % khéi luong
Hop chét 41 1,0
Polyfon H 8,0
Nekal BA 77 2,0
Ké&m stearat 2,0
Dit sét Barden 87,0

T4t ca cac nguyén lidu nay dugc phéi tron va duoc nghién thanh bot, sau
d6 bd sung nudc va hén hop dét sét tao ra nay dugc khudy cho dén khi tao ra bot
nhio. Hon hop nay dugc dun qua khudn kéo soi dé thu dugc hat nhé c¢6 ¢ thich
hop.
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Chét 1dng d& tan trong nudc

Ché phim L
% khdi luong
Hop chit 62 3,67
Dung dich dém pH Monoetanolémin 0,5
Nudc 95,83

Hoat chit nay dwoc hoa tan v6i lugng nudce thich hop va bd sung thém
monoetanolamin 1am dung dich dém. C6 thé b sung chét hoat dong bé mat dé
tan trong nudc. Cac chat hd tro khac c6 thé duge két hop dé c6 duogc cac dic tinh
vat ly, héa hoc va/hodc cong thie thich hop.

44.  Dénh gia hoat tinh diét cé sau khi ndy mam

Hat hoic qua hach cta loai thuc vat thir nghiém mong mudn dugc trong
trong hdn hop dit trdng Sun Gro MetroMix® 306, thuong c¢6 d6 pH tir 6,0 dén
6,8 va ham luong chit hitu co bing 30%, trong cac binh nhya c6 dién tich bé mit
bang 103cm?® P& dam bao viéc nay mam t6t va cac cdy khée manh, tién hanh xir
Iy bang thubc diét nAm va/hodic xir Iy bang hoéa hoc hodc vat 1y. Cac ciy nay dugc
trdng trong 7 dén 21 ngay trong nha kinh vé6i chu ky sang khoang 15 gitr duoc
duy tri & nhiét d6 tir 23 dén 29°C vao ban ngay va tir 22 dén 28°C vao ban dém.
Céc chét dinh dudng va nudc dugc bd sung & mic phit hop va ngudn sang bd
sung dugc cung cép bing dén halogenua kim loai 1000-Watt chiéu bén trén khi
can. Céc cdy ndy duoc dem thir nghiém khi ching dat t6i giai doan 14 that thi
nhét hodc tht hai.

Mot luong d3 dugc can, duoc x4c dinh bang lidu lwong thir nghiém cao nhét,
cta m&i hop chét thir nghiém dugc cho vao lo thily tinh 25ml va duoc hoa tan
trong 4ml hdn hop gdm axeton va dimetyl sulfoxit (DMSO) véi ti 1& 97:3 v/v (thé
tich/thé tich) dé thu dugc dung dich gbc ddm diic. Néu hop chét thir nghiém

khong d& hoa tan, thi hdn hop nay dugc 1am 4m 1én va/hodc duoc xt Iy bing siéu
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am. Dung dich gbc dam dic thu dugc dugc pha lodng bang 20ml hén hep nude
chira axeton, nudc, rugu isopropyl, DMSO, diu thyc vat Atplus 411F dém dic, va
chét hoat dong bé mit Triton® X-155 véi ti 1¢ 48,5:39:10:1,5:1,0:0,02 v/v dé thu
dugc dung dich phun c6 lidu lugng cao nhit. Cac lidu luong bd sung thu duge
bang c4ch pha lodng theo chudi tir 12ml dung dich lidu lugng cao nay thanh dung
dich chita 2ml hdn hgp gdém axeton va dimetyl sulfoxit véi ti 18 97:3 v/v (thé
tich/thé tich) (DMSO) va 10ml hdn hop nudc chira axeton, nuée, rugu isopropyl,
DMSO, dau thuc vat Atplus 411F dém dic, va chét hoat dong bé mit Triton X-
155 véi ti 16 48,5:39:10:1,5:1,0:0,02 v/v dé thu duge cac ti 1€ 1/2X, 1/4X, 1/8X va
1/16X ctia dung dich lidu lugng cao. Luong hop chit cin thiét dwoc tinh trén thé
tich st dung 13 12ml véi ti 1& 187V/ha. Hop chét d3 pha ché nay dwoc phun vao
thuc vat bing binh phun phia trén mit d4t hiéu Mandel c¢6 1ip voi phun 8002E
dugc dinh c& dé phan phéi 187V/ha cho ving 4p dung c6 dién tich 0,503m? véi
chiéu cao phun bing 18 inch (43 cm) trén chidu cao trung binh cta vom cay.
Thuc vat d6i ching dwoc phun theo cich tuong ty bing dung moi khong chira
hoat chét.

Céc cay da duoc xir Iy va cac cdy ddi ching dugc dua vao nha kinh nhu da
md ta & trén va nuéc duge cung cAp bang cach tudi thAm dé ngin ngira viée rira
troi cac hop chét thir nghiém. Sau 14 ngay, so sanh tinh trang cta cc cdy duogc
xtr Iy v6i clia cac cay khong duge xir Iy bang cach danh gia cam quan va danh gia
trong pham vi tir 0% dén 100% trong d6 0% tuong ung v6i khong bi anh hudng

va 100% tuong tng vdi bi tiéu di€t hoan toan.

Mot s& hop chét dugc thir nghiém, lidu luong dugc ding, loai thuc vat

duoc thir nghiém va cac két qua dugc thé hién trong bang 1.
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Bang 1: Phong trir co dai sau khi ndy mim

Liéu
Hopchit luwgng CHEAL ABUTH EPHHL ECHCG ORYSA
g hoat
chat/ha

1 280 80 15 100 0 0
2 280 100 95 100 95 0
3 70 100 100 100 95 15
4 140 100 100 100 0 0
5 140 100 100 100 80 5
6 280 90 100 70 80 0
7 280 95 60 - 70 0 0
8 280 100 100 50 100 0
9 140 95 90 100 90 0
10 280 40 50 75 0 0
11 70 100 100 100 90 0
12 140 100 100 50 50 0
13 280 100 90 60 0 0
14 70 100 100 100 100 10
15 140 100 100 100 100 5
16 140 95 100 80 0 0
17 280 100 100 100 100 0
18 140 100 100 40 90 0
19 280 100 100 100 85 85
20 280 100 85 100 70 0
21 140 100 85 100 70 0
22 70 95 85 100 95 0
23 70 95 85 100 95 10
24 140 85 80 85 70 0
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
43
44
45
46
47
49
50
51
52
53
54
55
56

280
140
280
280
280
140
140
280
229
280
280
280
280
280
140
280
70
280
70
280
140
70
140
280
140
140
140
280
70
140

100
100
30
75
85
100
95
70
50
90
85
95
90
100
60
100
100
100
100
95
100
100
100
100
100
95
100
100
100
95
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70
100
80
85
&5
100
95
70
80
100
75
100
80
90
80
85
100
90
100

90
90
65
95
100
95
90
90
100
80
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90
100
90
75
90
100
100
100
95
90
95
90
100
&5
100
100
100
100
60
95
100
100
100
90
100
100
100
100
90

100
90
100
60
90
100
NT
100
95
90
90
90
100
75
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57 140 100 90 100 30 5
58 280 50 90 90 50 0
59 140 100 100 100 100 0
60 140 100 70 80 35 15
61 140 100 100 95 NT 50
62 140 100 100 100 NT 25
63 70 100 95 100 90 75

CHEAL = rau mudi (Chenopodium album)

ABUTH = rau kéo neo (Abutilon theophrasti)
EPHHL = trang nguyén dai (Euphorbia heterophylia)
ECHCG = ¢6 1dng vuc (Echinochloa crus-gallz;)
ORYSA = lua gao (Oryza sativa)

NT = khong dugc thir nghiém

45. Dénh gia hoat tinh diét c¢6 trudc khi ndy mam

Hat cta céc loai thuc vat mong mudn thir nghiém duogc tré)ng trén nén dat
dugc chudn bj bing cach trén d4t nhidu mun (43% dét phu sa, 19% dét sét va
38% d4t cat, v6i d6 pH bang 8,1 va ham luong chit hitu co bing 1,5%) va cat v6i
ti 16 70:30. Nén d4t ndy dugc chira trong binh nhua vé6i dién tich bé mit bing
127cm?. Dé dam béo hat nay ndm t5t va cac cdy khoe manh, tién hanh xir Iy bing

thudc diét ndm va/hodc xt ly béng héa hoc hodc vét 1y khac.

Mot lugng di dugce can, dugc xé4c dinh bing lidu luong thir nghiém cao nhét,
ctia cac hop chat thir nghiém duoc cho vao lo thuy tinh 25ml va duge hoa tan
trong 6ml hdn hop gdm axeton va DMSO véi ti 18 97:3 v/v (thé tich/thé tich) dé
thu dugc dung dich gbc dam dic. Néu cac hop chit kho hoa tan, thi hdn hop nay
s& dugc 1am 4m va/hodc xir Iy bing siéu 4m. Dung dich gbc thu duge duge duge
pha logng bing 18ml dung dich nuéc 0,1% v/v gdm chét hoat dong bé mit
Tween® 20 dé thu duoc dung dich phun c6 liéu lwong 4p dung cao nhét. Cac liéu

lugng bd sung thu dugce bang cach pha lodng theo chudi tir 12ml dung dich lidu
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lugng cao ban du thanh cic dung dich chira 3ml hdn hop gdm axeton va DMSO
v6i ti 1€ 97:3 v/v va 9ml dung dich nuéc 0,1% v/v cla chét hoat dong bé mit
Tween® 20 dé thu duoc dung dich c6 cac ti 1€ 1/2X, 1/4X, 1/8X va 1/16X cua
dung dich ti 1& cao. Lugng hop chét can thiét duoc tinh trén thé tich 4p dung 1
12ml véi ti 16 187V/ha. Hop chit dwoc pha ché duoc dua 1én bé mit dét bang voi
phun phia trén mit d4t hidu Mandel c¢6 1ip voi phun 8002E duoc 14y chuén cho dé
phén phdi dugc 1871/ha trén khu vue tmg dung 13 0,503m? v6i chidu cao phun 1a
18 inch (43cm) trén bé mit dat. Cac cdy dbi chimg duoc phun theo cach tuong ty

béng dung mdi khong chira hoat chét.

Cé4c binh d3 dugc xir 1y va cac binh dbi ching duoc dit trong nha kinh
duoc giit & chu ky sang khoang 15 gid va nhiét do tir 23 dén 29°C vio ban ngay
va nhiét do tir 22 dén 28°C vio ban dém. Chét dinh dudng va nudc dugc bd sung
& murc phi hop va ngudn sang bd sung duge cung cp bing dén halogenua kim
loai 1000-Watt chiéu bén trén khi cAn. Nudc bd sung bang tuéi trén ngon. Sau 20
dén 22 ngay, so sanh tinh trang cua thyc vat thir nghiém d3 ndy mam va 16n 1én
v6i cac cy khong duge xir Iy d3 nay mim va 16n 1én bing cam quan va dénh gia
trong pham vi tir 0% dén 100% trong d6 0% twong tmg véi khong bi anh hudng

va 100% tuong g véi bi ti€u diét hoan toan hodc khdng moc.

Mot s6 hop chit duge thir nghiém, cac lidu lugng ung dung dugc dung,

loai thuc vat duge thir nghiém va cac két qua duge thé hién trong bang 2.
Bang 2: Phong trir ¢é dai trude khi ndy mam
Liéu

Hopchit lwong CHEAL ABUTH EPHHL ECHCG ORYSA

g hoat

chat/ha
1 140 100 80 100 80 30
2 140 80 40 95 0 15
3 140 100 80 100 80 30
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11

14

21

28

42

43

45

53

55

59

CHEAL = rau mubi (Chenopodium album)

280
140
70
140
140
140
140
140
140
140
140

140

100
95
100
100
40
95
100
100
60
100
100

100

20076

90
100
100
100
60
95
100
100
0
100
100

100

100
90

100
100
80

100
100
100

100
100

100

ABUTH = rau keo n¢o (4butilon theophrasti)

EPHHL = trang nguyén dai (Euphorbia heterophylla)

ECHCG = ¢6 1ng vuc (Echinochloa crus-galli)
ORYSA = 1ua gao (Oryza sativa)
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YEU CAU BAO HO

1. Hop chét c6 cong thirc I

trong do:
R; 1a C,-C,4 haloalkenyl;

R; 1a C;-Cg alkyl, C;-C¢ haloalkyl, C,-Cg alkenyl, C,-C¢ haloalkenyl, hodc

trong d6:
- W, la H hoéc halogen;

X 1a H, halogen, nitro, xyano, formyl, C,-Cg alkyl, C,-Cs alkenyl, C,-Cs
alkynyl, C;-Cs alkoxy, C,-C4 alkoxyalkyl, C,-C¢ alkylcarbonyl, C;-Cs alkythio,
C;-C¢ alkylsulfinyl, C;-C¢ alkylsulfonyl, C,-C, alkenyloxy, C,-C, alkynyloxy,
C,-C4 alkenylthio, C,-C, alkynylthio, C;-C¢ haloalkyl, C,-C¢ haloalkenyl, C,-Cg
haloalkynyl, C;-C¢ haloalkoxy, C,-C4 haloalkoxyalkyl, C,-C¢ haloalkylcarbonyl,
C-Cs haloalkylthio, C1-Cs haloalkylsulfinyl, C;-C¢ haloalkylsulfonyl, C;-Cg
trialkylsilyl, C,-C4 haloalkenyloxy, C,-C4 haloalkynyloxy, C,-C,
haloalkenylthio, C,-C, haloalkynylthio, -C(O)OR;, -C(O)NR4R;, -CR¢NORj,
-NRgR7, -NRsOR7, -NRsSO;R7, -NRsC(O)R7, -NR¢C(O)OR7, -NRsC(O)NRgR7,
hodc -NCRgNRgR7;
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Yl la H, halogen, Cl-C6 alkyl, Cl-C6 haloalkyl, Cl-C6 alkoxy, Cl-C6
haloalkoxy, C,-Cs alkenyl hodc C,-Cs haloalkenyl, hodc X; va Y; cling nhau tao
ra -O(CH;),CH;-, hoédc -O(CH,),O- trong d6 n =1 hoic 2; va

Z; 1a H hoac halogen;

R; va R4 doc lap 1a H, C;-Cg alkyl, C;-Cg alkenyl, C;-Cg alkynyl, hydroxy,
C,-Cs alkoxy, amino, C;-C¢ axyl, C;-C¢ carboalkoxy, C;-Cg alkylcarbamyl, C;-Cg
alkylsulfonyl, C;-C trialkylsilyl hodc C;-Cs dialkyl phosphonyl hodc R; va Ry

cung v4i N tao ra vong no ¢é 5 hodc 6 canh; va
Rs 1a H hodc halogen;
R 1a H, C;-C,4 alkyl hodc C;-C, haloalkyl; va
R; 14 C4-C, alkyl hodc C,-C, haloalkyl,;
va cac din xudt néng dung ctia nhém axit carboxylic,

trong d6 cac dan xuat ndng dung cuia nhém axit carboxylic nay 1a cac

muoi, este va amit ndng dung, va

trong d6 "alkyl", "alkenyl", "alkynyl" va "alkoxy" trong mdi trudng hop
chi géc mach thrftng, mach nhénh ho#c vong.

2. Hop chét theo diém 1, trong d6 R; va Ry doc 1ap 1a H hodc C,-Cq alkyl.
3. Hop chét theo diém 1 hoc 2, trong d6 R, 1 C,-C; haloalkenyl.

4.Hop chét theo diém bét ky trong sb cic diém tir 1 dén 3, trong d6 R, 1a
xyclopropyl.

5. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 3, trong d6 R, c¢6 cong
thirc
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trong do:
W, 1a H hodc halogen;

X 1a H, halogen, nitro, xyano, formyl, C;-C¢ alkyl, C,-Cs alkenyl, C,-Cg
alkynyl, C;-Cs alkoxy, C,-C, alkoxyalkyl, C,-Cs alkylcarbonyl, C;-Cg alkythio,
C:-Cs alkylsulfinyl, C;-Cs alkylsulfonyl, C,-C,4 alkenyloxy, C,-C, alkynyloxy,
C,-C4 alkenylthio, C,-C4 alkynylthio, C;-C¢ haloalkyl, C,-Cy haloalkenyl, C,-Cs
haloalkynyl, C;-Cs haloalkoxy, C,-C4 haloalkoxyalkyl, C,-Cs haloalkylcarbonyl,
Ci-Cs haloalkythio, C;-C¢ haloalkylsulfinyl, C;-Cs haloalkylsulfonyl, C;-Cg
trialkylsilyl, C,-C4 haloalkenyloxy, CZ;C4 haloalkynyloxy, C,-C,
haloalkenylthio, C,-C; haloakynylthio, -C(O)OR;, -C(O)NR¢R;, -CR¢NORj,
-NRgR7, -NR¢OR7, -NRsSO,R7, -NR¢C(O)R7, -NR¢C(O)OR7, -NRcC(O)NRgR;
hodc NCR¢NRgR7;

Y, 1a H, halogen, C;-C¢ alkyl, C;-C¢ haloalkyl, C;-Cs alkoxy, C;-Cs
haloalkoxy, C,-Cs alkenyl hodc C,-C¢ haloalkenyl, hodc X; va Y; cing nhau tao
ra -O(CH,),CH;-, hodc -O(CH,),O- trong d6 n =1 hoac 2; va

Z; 1a H hoéc halogen;
Rs 1a H hodc halogen;
R¢ 14 H, C;-C, alkyl hodc C;-C, haloalkyl; va
R; 14 C;-C, alkyl hodc C-C, haloalkyl.
6. Hop chét theo diém 5, trong d6 W, 1a H hodc F, X; 14 H, halogen, C;-C, alkyl,

C;-C4 haloalkyl, C;-C, alkoxy, C;-C, haloalkoxy hodc -NRgR;, Y; 1a Cl ho#c
halometyl, va Z, 1a H hoic F.
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7. Ché phdm diét cé chira hop chét theo diém bt ky trong s6 cac diém néu trén
v6i lugng c6 tac dung diét co, trong hdn hop véi chit bd trg hodc chit mang néng
dung.

8. Phuong phép phong trir thuc vat khéng mong mudn bao gdm viée cho thuc vat
nay hogic noi chiing moc tiép xtic véi, hoic dua vao d4t hodc nude tudi d& ngan
nglra sw xuét hién cta thuc vat nay, hop chét hosic ché phim theo diém bét ky

trong so cac diém néu trén vai lugng c6 tac dung diét co.

-77-





