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chat amino azol dugc thé co cong thire (I) nhu duge xac dinh trong ban mé ta nay, quy
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vat chtra hop chat nay va phuong phap phong trir co dai, phuong phap kiém soat sy sinh
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Linh vie ky thuit dwoe dé cip

Sang ché dé cap dén cac dan xudt bit chuée brassinosteroit khong phai steroit
méi, quy trinh va cac chét trung gian dé diéu ché chung, cac ché phdm didu hoa sinh
truong thuc vat chira chiung va phuong phap phong trir ¢ dai, phuong phép kiém soat
su sinh trudng ciia ciy trong va/hodc thiic ddy hat ndy mam bing cach sir dung hop
chit nay.

Tinh trang ky thuit cia sing ché

Tai liéu don sang ché s6 EP0566138 mo ta cac din xuit aminothiazol va Ging
dung clia ching 1am thudc diét nAm. Tai liéu don sang ché sb WO 2004/096797 mb ta
cac din xuit aminothiazol ma c6 tic dung dugc ly trong viée Gc ché
phosphatidylinositol 3-kinaza.

Nhiéu din xuit héa hoc khac nhau ma tac dung 1én qua trinh truyén tin hiéu
brassinosteroit d& dugc md ta, vi dy, trong tai liéu Bioorg. Med. Chem. 1998, 6:1975;
Bioorg. Med. Chem. Let. 1999, 9:425; J. Agric. Food Chem. 2002, 50:3486; Planta
2001, 213:716; W02008/049729, W02009/109570 va Chemistry & Biology 2009,
16:594-604. Cac brassinosteroit va cac chit tuong tu cua ching da duoc mod ta 1a c6
dac tinh diéu hoa sinh truéng thuc vat hiru ich.

Dang ngac nhién khi gid ddy phat hién ra ring mot s6 dan xuét bat chude
brassinosteroit khong steroit méi c¢6 cac dic tinh hitu ich dé kiém soét su sinh trudng
thuc vat va/hodc thac déy hat nay mam. Tt hon 13, cac hop chét méi 6 thé tao ra cac
ddc tinh sinh trudng thuc vat cai thién, nhu tang truéng nhanh hon, nay mam nhanh
hon, nay mam sém hon, va/hodc giam doc td. Cac hop chét nay cé cac thuén lgi khac
nhu cai thién d¢ hoa tan, hodc gitp didu ché mot cach thuén loi hon, phéan bd vao cay
hi€u qua hon, cai thién su hép thu vao cdy, hoic dé thodi hoa sinh hoc hon.

Ban chit ky thuit ciia sang ché

Theo sang ché, dd dé xuét hop chét c¢6 cong thire (1)
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trong d6, Y 1a O hodc S;
Rio 12 H, halogen, C-Cs alkyl, C1-Cs alkoxy, C1-Cs haloalkyl hoac xyano,
X la halogen, C;-C¢ haloalkyl, xyano, thioxyanat, nitro, Ci-Cs alkoxy, Ci-Cs
haloalkoxy, Ci-Cs alkylthio, Ci-Cs haloalkylthio, Ci-Cs alkylsulfinyl, Ci-Cs
haloalkylsulfinyl, C;-Cs alkylsulfonyl, C;-C¢ haloalkylsulfonyl, C;-Cs alkenyl, C2-Cs
alkynyl, amin, N-C;-Cg¢ alkyl amin, N,N-di-C;-Cg alkyl amin, C;-C¢ alkylcarbonyl, C-
Cs alkoxycarbonyl, C;-C¢ haloalkoxycarbonyl,Ci-Cs haloalkylcarbonyl, Cs-Cg
xycloalkyl, formyl hodic mercapto; hoic X 13 heteroaryl hodc heteroaryl dugc thé bang
mdt hodc nhiéu halogen, xyano, Ci-Cs alkyl, C-Cs haloalkyl;
Ri11a H, Ci-Cs alkyl, C1-Cs haloalkyl, C1-Cs alkylcarbonyl, Ci-Cs alkoxycarbonyl;
hodc R 1a C1-Cs alkyl duoc thé bing mot hodc nhiéu xyano, amin, carbonylamin;

R2 1a nhdm c6 cong thure (I7)

(I

hodc R; va Rz tao ra nhém vong quanh nito ¢ cong thirc (I'”)

()
trong d6 mdi W doc lap 1a O hodc S;
A 1a —OR7 hodc -NHCN;
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R3, R4, Rs va Re va doc 1ap 1a hydro, halogen, nitro, xyano, C;-Cs alkyl, Ci-C3
haloalkyl, C;-Cs alkoxy, hydroxyl, -OC(O)Rs, amin, N- Ci-Cs alkyl amin hoac N,N-di-
Ci-Cs alkyl amin;

Rs1a hydro, C1-Ces alkyl, Ci-Cs alkoxy, hoac C1-Ce haloalkyl,

R7 14 hydro, Ci-Cs alkyl, Ci-Cs haloalkyl, C»-Cs alkenyl, C2-Cs haloalkenyl, C2-Cs
alkynyl, C2-Cg haloalkynyl, C3-C7 xycloalkyl, aryl hodc aryl duoc thé bang mot dén
nam nhém thé R, heteroxyclyl hodc heteroxyclyl dugc thé bang mot dén ndm nhoém
thé Ro;

hosc Ry 12 C1-Cs alkyl dugc thé bang mét hodc nhidu xyano, nitro, amin, hydroxyl, Ci-
Cs alkoxy, C1-Cs haloalkoxy, C1-Cs alkylthio, C1-Cs haloalkylthio, C1-Cs alkylsulfinyl,
Ci-Cé haloalkylsulfinyl, Ci-Cs alkylsulfonyl, Ci-Cs haloalkylsulfonyl, Cs3-C7
xycloalkyl, N-C;-Ce alkyl amin, N,N-di-C;-Cg alkyl amin, aryl hozc aryl dugc thé bing
mdt dén ndm nhom thé R, heteroxyclyl hoic heteroxyclyl dugc thé bang mét dén nam
nhém thé Ro;

mdi Ro ddc 14p 12 xyano, nitro, amino, hydroxyl, halogen, C1-Cs alkyl, Ci-Cs haloalkyl,
C2-Cs alkenyl, C2-Cs haloalkenyl, C2-Cs alkynyl, C2-C¢ haloalkynyl, C3-Cs xycloalkyl,
C;3-Cs haloxycloalkyl, C;-C¢ alkoxy, Ci-Cs haloalkoxy, Ci-Cs alkylthio, Ci-Cs
haloalkylthio, C1-Cs alkylsulfinyl, C1-Cs haloalkylsulfinyl, Ci-Cs alkylsulfonyl, Ci-Cs
haloalkylsulfonyl, N-Ci-Cs alkylamino, N,N-di-(Ci-Cs alkyl)amino, N,N-di-(Ci-Cs
alkyl)aminocarbonyl, N,N-di-(C1-Cs alkyl)aminosulfonyl, Ci-Cs alkylcarbonyl, Ci-Cs
alkylcarbonyloxy, C1-Ce alkoxycarbonyl, Ci-Cs alkylcarbonylamino;

va mudi bat ky hoic N-oxit ciia chung;

ngoai trir cac hop chét c6 cong thire (i) dén (viii) sau:

)
X
o)
/ N/)\N/U\/\[(O
° W
trong d6 X 1a NO»2, HC(O) hoac Br;
i)
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X s o
R10IN/)\N)’\/\”/O/\
© (ii)
trong d6 X 1a CN hodc Br va Rio 1a H; hodc trong d6 X 1a CN va Rio 1a CF3;

iii)

(iii)
trong d6 X 1a Br, I, COCH2Br, C(O)Me, COOMe, COOEt, COO'Pr hoic COO'Bu;

iv)

R§ Ry O (iv)

trong do R3 1a H va R4 1a NH> va Rs, Re1a H; hoac trong d6 R3, R4 1a Hva Rs, Rs 1a
etyl; hodic trong d6 Rs, R4 14 H va Rs 1a metyl va Re 1a 'Pr;

V)
%
s (@]
4 N/)\N)j\/\ﬂ/ °<
W
vi)
o
I+
04 / s O
Py
Ry o]
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trong d6 Ry 1a CH2CH2CONH2 hodc CH2CH2CN va Ry 1a metyl hodc etyl;

Br 0 Rs
bebos
N
H N/ Rs
R
° (vii)

trong d6 Rs, R4, Rs, Rg 1a H; hodc trong d6 R3, R4 1a H va Rs, Re 1a etyl; hoac trong

vii)

d6 Rs, R4 1a H va Rs 12 metyl va R 1 'Pr; hodc trong d6 R 1a metyl va R4, Rs, Rg 12 H;

viii)

O
/
4

)

M ta chi tiét sang ché

O=N

(viii)

Cac hop chit c6 cong thire (I) c6 thé tn tai & dang cac chit dong phén hinh hoc
hodc quang hoc khac nhau (cac chat dong phan khéng d6i quang va cac chat dong
phan dbi anh) hodc cac dang hd bién. Sang ché bao gdm tat ca cac chit ddng phan va
chit hd bién nay va hdn hop cta ching & tat ca cac ty 16 ciing nhu cic dang ddng vi
nhu céc hop chat do-to-ri héa. Sang ché ciing bao gdm tit ca cac mudi, N-oxit, va cac
phirc 4 kim ctia cac hop chit ¢6 cong thic (I), bao gdm cac hop chét c6 cong thirc tir
(i) dén (viii).

Mbi gbc alkyl riéng r& hodc dudi dang mét phin ciia nhém 16n hon (nhu
alkoxy, alkoxycarbonyl, alkylcarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl) 1a
mach thang hodc nhanh va 13, vi du, metyl, etyl, n-propyl, n-butyl, n-pentyl, n-hexyl,
iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl hodc neo-pentyl. Cac nhom alkyl t6t
hon 12 cac nhém Ci-Cs alkyl, tot hon nita 14 cac nhom C1-Cs va tot nhét 14 cac nhém
C1-Cs alkyl.

M>di gbc alkenyl riéng r& hoic dudi dang mot phn cta nhém I6n hon (nhu

alkoxy, alkoxycarbonyl, alkylcarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl) cé
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it nhit mot lién két d6i cacbon-cacbon va 13, vi dy, vinyl, allyl. Cac nhém alkenyl tét
hon 14 cac nhém Ca-Cs alkenyl, t&t hon nifa 13 cac nhom Ca-Ca alkenyl.

M&i gbc alkynyl riéng r& hodc dudi dang mdt phin ctia nhém 16n hon (nhu
alkoxy, alkoxycarbonyl, alkylcarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl) c6
it nhit mot lién két ba cacbon-cacbon va 13, vi du, etynyl, propargyl. Cac nhém
alkynyl t6t hon 13 cic nhém Ca-Cs alkynyl, t&t hon nira 14 cac nhém C,-Ca alkynyl.
Thuat ngit "alkynyl", khi dugc dung & day, trir khi ¢6 chi din khac di, bao gdm cac
ntra alkyl ¢6 it nhit mot lién két ba cacbon-cacbon trong d6 alkyl 1a nhu duoc x4c dinh
O trén.

Halogen 1a flo, clo, brom hodc iot.

Céc nhom haloalkyl (hodc la ding mot minh hoac 1a mdt phﬁn cua nhom l6n
hon, nhu haloalkoxy hodc haloalkylthio) 12 cac nhém alkyl duoc thé véi mot hodc
nhiéu nguyén tu halogen giéng hodc khac nhau va 1a, vi du, -CF3, -CF2Cl, -CH2CF3
hoac -CH>CHF».

Céac nhém hydroxyalkyl 14 cac nhom alkyl ma dugc thé véi mot hodc nhiéu
nhom hydroxyl va 1a, vi dy, -CH>OH, -CH2CH>0OH hoac —CH(OH)CHs.

Nhom alkoxy 13 cac nhém alkyl ma lién két véi mot hodc nhidu nguyén tir oxy
va la, vi du, -OCH3, -OCH2CH3, -OCH(CH3)CH3 hodc —OCH2CH>OCH3.

Trong ngit canh cta ban mé ta nay thuat ngir "aryl" d& cap dén hé vong cé thé
12 don, d6i hodc ba vong. Vi du vé cic vong nay bao gdm phenyl, naphtalenyl,
antraxenyl, indenyl hodc phenantrenyl. Nhom aryl dugc uu tién la phenyl.

Trir khi ¢6 chi dinh khéc, alkenyl va alkynyl, chinh ching hodc dudi dang mdt
phﬁn ctia nhém thé khac, ¢6 thé 1a mach théng hodc mach nhanh va cé thé tot hon 1a
chira tir 2 dén 6 nguyén tir cacbon, t6t hon 1 tir 2 dén 4, t6t hon nita 13 tir 2 dén 3, va
khi thich hop, ¢6 thé ¢6 cdu hinh (E)- hodc cdu hinh (Z)-. Cac vi du bao gdm vinyl,
alyl va propargyl.

Trix khi ¢6 chi dinh khéc, xycloalkyl ¢ thé 14 vong don hodic vong ddi, c6 thé
tly ¥ duoc thé bang mot hodc nhidu nhém Ci-Ce alkyl, va t6t hon 1a chira tir 3 dén 7
nguyén tir cacbon, tt hon nita 13 tir 3 dén 6 nguyén tir cacbon. Cac vi du cua
xycloalkyl bao gdm xyclopropyl, 1-metylxyclopropyl, 2-metylxyclopropyl,
xyclobutyl, xyclopentyl va xyclohexyl.
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Thuat ngit “heteroxyclyl” duoc dinh nghia bao gdm heteroaryl va thém nita cac
chit tuong dong khéng bdo hoa hoic khong bdo hdoa mot phan cia chung nhu 4,5,6,7-
tetrahydro-benzothiophenyl, 9H-fluorenyl, 3,4-dihydro-2H-benzo-1,4-dioxepinyl, 2,3-
dihydro-benzofuranyl, piperidinyl, 1,3-dioxolanyl, 1,3-dioxanyl, 4,5-dihydro-
isoxazolyl, tetrahydrofuranyl va morpholinyl.

Thuat ngit “heteroaryl” dé chi hé vong thom chira it nhdt mot nguyén tir khac
loai va bao gém mot vong don hoac hai hodc nhiéu vong ngung tu. Tt hon 13, vong
don s& chira @én hé ba va hai hé vong co dén bon di nguyén tir s€ t6t hon 1a duoc chon
tir nito, oxy va luu huynh. Céc vi du ctia cac nhém nay bao gdm pyridyl, pyridazinyl,
pyrimidinyl, pyrazinyl, furanyl, thiophenyl, oxazolyl, isoxazolyl, oxadiazolyl,
thiazolyl, isothiazolyl, thiadiazolyl, pyrolyl, pyrazolyl, imidazolyl, triazolyl va
tetrazolyl. Nhom heteroaryl dugc uu tién la pyridin.

Céc gia tri wu tién cia W, R1, R3, R4, Rs, Rs, R7, Rio, Y va X ctia hop chét ¢
cong thiic I 13, & dang két hop bét ky, nhu duoc néu duéi day:

Y 12 O hodc S. Téthonnitala Y 12 S;

Rio t6t hon 13 hydro, halogen, Ci-Cs haloalkyl hodc xyano. Tét hon nita 14 Rio
12 hydro, clo, brom, triflometyl hoac xyano. Pac biét 1a, Rio 1a hydro.

Tt hon 1a X 13 halogen, Ci-Cs haloalkyl, xyano, Ci-Cs haloalkoxy, Ci-Cs
haloalkylthio, Ci-Cs haloalkylsulfinyl, Ci-Cs haloalkylsulfonyl; hoic X la C;-
Csalkoxycarbonyl; hoac X 1a heteroaryl hodc heteroaryl dugc thé béng mdt hodc nhidu
halogen, xyano, Ci-Cs alkyl. Theo mgt nhém phuong an, X dugc chon tir nhém bao
gém CN, CF3, Cl, Br, Me, COMe, CHF2, OMe, va SMe. Tét hon nira 1 X 12 halogen,
C1-Ce haloalkyl hodc xyano. Theo mdt nhém phuong an khac, X dugc chon tir CN
CFs, Cl, Br, va I, Ddc biét 13, X 1a clo, brom, triflometyl hodc xyano. Theo mdt nhdm
phuong an khac nira, X dugc chon tir CN, CF3 va Br,

R tbt hon 1a H, Ci-Cs alkyl. T6t hon nira 1a Ry 1a hydro, metyl, etyl hoac
propyl. Ddc biét 1a, Ry 14 hydro.

Theo mot phuong an uu ti€n, Rz 1a nhom cé cong thire (17)
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trong dé cac nhom thé sau duoc dinh nghia theo cach doc 14p véi nhau: mdi W doc

lap 12 O hozc S; tét hon nita 1 ca hai W 1a O; R3, Ra, Rs va R t6t hon 1a doc 1ap 1a
hydro, halogen, Ci-Cs alkyl, C1-Cs haloalkyl, C1-Cs alkoxy, va hydroxyl. Tét hon nita
la R3, R4, Rs va Re ddc 1ap 1a hydro, metyl, etyl hodc isopropyl. Dac biét 1a R3, R4, Rs
va Re 1a hydro. R7 1a hydro, Ci-Cs alkyl, Ci-C¢ haloalkyl, C2-Cs alkenyl, C2-Cs
haloalkenyl, C2-Cs alkynyl, C3-Cs xycloalkyl, C2-C6 haloalkynyl; aryl hodc aryl duoc
thé bang mot dén nam nhom thé Ro, heteroxyclyl hodc heteroxyclyl duoc thé bang mot
dén nam nhom thé Ro. Tét hon 13, R7 13 hydro, Ci-Cs alkyl, Ci-Cs haloalkyl, C2-Cs
alkenyl, C2-Cs alkynyl, hoiic R7 14 C1-Cs alkyl dugc thé bang C1-Cs alkoxy hoidc Ci-Cs
alkylthio hodc aryl. Theo mdt nhém phuong 4an, R7 la hydro, metyl, CH2CF3,
CH2CCH, CH2CH>0CH3, CH2(4-F)Ph, theo mdt nhém phuong an khac, R7 1a hydro,
metyl hodc benzyl. M&bi Ry doc 1ap la xyano, nitro, amino, hydroxy, halogen, Ci-Cs
alkyl, Ci-Cs haloalkyl, Ci-C¢ alkoxy, Ci-Cs haloalkoxy, Ci-Cealkylthio, Ci-
Cehaloalkylthio, Ci-Cealkylsulfinyl, Ci-Cshaloalkylsulfinyl, Ci-Csalkylsulfonyl, Ci-
Cehaloalkylsulfonyl, Ci-C¢ alkylcarbonyl, Ci-Cs alkylcarbonyloxy, Ci-Cs
alkoxycarbonyl, Ci-Cs alkylcarbonylamino.

Do do, theo mt phuong an uu tién: Rz 1a nhom cé cong thire (I'); Y 1a S; ca hai
W 1a O; Ri 1a H hodc C1-Cs alkyl; X 1a halogen, triflometyl hoac xyano; R3, R4, Rs va
Re tt hon 1a doc 12p 12 hydro, halogen, nitro, xyano, C1-Cs alkyl, C1-Cs haloalkyl, C;-
C; alkoxy, hodc hydroxyl; R7 la hydro, C1-Cs alkyl, C1-Cg haloalkyl, C2-Cs alkenyl, Ca-
Cs alkynyl, hodc R7 1a Ci-Cs alkyl dugc thé bang Ci-Cs alkoxy hodc Ci-Cs alkylthio
hoic aryl; va Rio t6t hon 12 hydro, halogen, C1-Cs haloalkyl hodc xyano.

Theo phuong an t6t hon khac R» 1 nhém c6 cong thire (I); Y 12 S; ca hai W 1a
O; R1 1a H hodc Ci-Ce alkyl; X 1a metyl, metylcarbonyl, diflometyl, Ometyl, hodc
Smetyl; R3, R4, Rs va Rs t5t hon 1a doc 1ap 1a hydro, halogen, nitro, xyano, C1-Cs alkyl,
C1-Cs haloalkyl, Ci-C3 alkoxy, hoac hydroxyl; R; 1a hydro, Ci-Cs alkyl, Ci-Cs
haloalkyl, C2-Cs alkenyl, C2-Cs alkynyl, hodc R7 1a Ci-Cs alkyl dugc thé bang Ci-Cs
alkoxy hodc C;-Cs alkylthio hodc aryl; va Rio tot hon 1a hydro, halogen, Ci-Cs
haloalkyl hoac xyano.
Theo mdi trong sb hai phuong 4n wu tién néu trén, tét hon 1a, R; 1a hydro, metyl, etyl
hodc propyl. Tét hon nira 1a Ry 13 hydro. Tét hon 13, R7 13 hydro, metyl, CH>CF3,
CH>CCH, CH>CH,OCHj3, CH2(4-F)Ph, hodc & R7 thay thé, t6t hon 1a hydro, metyl,



32081

etyl hodc benzyl. Tét hon 13, X 14 brom, clo, triflometyl hodc xyano. Tét hon 13, R,
R4, Rs va Re doc 14p 1a hydro hodc Ci-Cs alkyl, t6t hon 1a hydro. Tét hon 13, Ryo 12
hydro, clo, brom, triflometyl hoic xyano, tét hon 12 hydro.

Theo mdt phuong an uu tién khac, R1 va Rz tao ra nhom vong quanh nito

()
trong d6 W, R3, R4, Rs va Re 1a nhu dugce dinh nghia & trén, bao gém cac dinh
nghia ctia cac nhém thé wu tién va wu tién nhat néu trén.
Theo mdt phuong an wu tién khéac, A 1a -NHCN, do d6 Rz ¢6 cong thirc (I"*”)
w R Re
"R
()
trong d6 W, R3, R4, Rs va Rg 1a nhu dugc dinh nghia & trén, bao g(‘“)m cac dinh
nghia ctia cac nhém thé vu tién va uu tién nhat néu trén.
Bang 1 dudi ddy bao gdm céc vi du vé cac hop chét c6 cong thirc (Ia) trong d6
Wl1a 0, Y1aS, RilaH, Rio, X, R3, R4, Rs, R, R7 12 nhu duge dinh nghia trong bang

nay.

Bang 1
X
Iy Jese
R R *w
(la)

Hop chat X R10 R; R4 Rs Re Ry
1,00 Cl H H H H H H
1,01 Br H H H H H H
1,02 CF; H H H H H H
1,03 CN H H H H H H
1,04 H H H H H H
1,05 I H H H H H CH;
1,06 Cl H H H H H CH;3
1,07 Br H H H H H CH3
1,08 CF; H H H H H CH;

-10-



32081

1,09 CN H H H H H CH;

1,10 Cl H H H H H CHzPh
1,11 Br H H H H H CHzPh
1,12 CFs; H H H H H CHzPh
1,13 CN H H H H H CH:2Ph
1,14 I H H H H H CH2Ph

Bang 2 duéi day bao gdm céc vi du vé cac hop chét ¢ cong thirc (Ib) trong d6

W12 0, Y 1as, Ri, X, R3, R4, Rs, Rs 1a nhu duge dinh nghia.

Bang 2
X
W
IY " R4
WL
R5
" R6
(Ib)

Hop chat X R10 R; R4 Rs R
2,00 Cl H H H H H
2,01 Br H H H H H
2,02 I H H H H H
2,03 CF3 H H H H H
2,04 CN H H H H H

Béng 3 dudi ddy bao gdm cac vi du vé cac hop chét c6 cong thie (IZ) trong d6

ATa-NHCN,WIa0, Y lasS, Rl laH,R10, X, R3, R4, R5, R6, R7 1a nhu dugc dinh

nghia trong bang nay.
Bang 3
X
W
I ) %
N
wo L Py
10 N | R R \\\N
Ry W
(Iz)
Hop chét X R10 R3 R4 Rs Rs
3,00 Cl H H H H H
3,01 Br H H H H H
3,02 CF3 H H H H H
3,03 CN H H H H H
3,04 I H H H H H

-11-
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Céc hop chit ¢6 cong thie (1) theo sang ché ban than ching c6 thé duge su
dung 1am chét diéu hoa sinh truéng thuc vat hodc chit thuc diy hat niy mam, nhung
ching thuong dugc diéu ché thanh céac ché phém diéu hoa sinh truong thuc vat hodc
thiic ddy hat ndy mam nho sir dung cac chét b tro pha ché, nhu chit mang, dung moi
va chét hoat dong bé mat (SFAs). Do do, sang ché con dé xuit ché phém diéu hoa sinh
trudmg thue vat chira hop chét diéu hoa sinh truong thuc vat nhu duge mo ta trong ban
mb ta nay (bao gdm cac hop chét c6 cong thuc tir (i) dén (viii)) va chit bo tro hoic
chit mang pha ché duoc chap nhan trong nong nghiép. Sang ché con dé xuit ché pham
thuc ddy hat nay mam chira hop chét thic ddy hat nay mam nhu duoc md ta & day va
chit bd tro hodic chit mang pha ché dugc chip nhan cho néng nghiép. Tét hon 13, ché
phim nay chi yéu chira hop chit c6 cong thirc (I) va chat bd tro hodc chit mang dugc
chip nhan trong ndng nghiép. Theo cach khéc, ché phdm nay chira hop chét c6 cong
thirc (I) va it nhit mot chit bd tro hodc chit mang pha ché duge chap nhén trong nong
nghiép.

Theo mdt phuong 4n, sang ché dé xuit ché phdm chira hop chit ¢ cong thic
(I) va chat mang dugc chdp nhan trong ndng nghiép, trong dé trong cong thirc I, R 13
nhém c6 cong thire (I’); Y 1a S; cd hai W 1a O; Ry 1a H hodc Ci-Cs alkyl; X 1a halogen,
triflometyl hodc xyano; R3, R4, Rs va Re tot hon 1a doc 18p 1a hydro, halogen, nitro,
xyano, C1-Cs alkyl, C1-Cs haloalkyl, C1-Cs alkoxy, hodc hydroxyl; R7 1a hydro, C1-Cs
alkyl, C1-Ce haloalkyl, C2-Cs alkenyl, C»-Ces alkynyl, hodc R7 14 C1-Cs alkyl dugc thé
bang C1-Cs alkoxy, C1-Cs alkylthio hodc aryl; va Rio tot hon 13 hydro, halogen, C1-Cs
haloalkyl hodc xyano.

Tét hon 13, R1 14 hydro, metyl, etyl hodc propyl, t&t hon nita 13 hydro.

T6t hon 13, R71a hydro, metyl, etyl hodc benzyl.

Tét hon 14, X 1a brom, clo, triflometyl hodc xyano.

T6t hon 13, R3, R4, Rs va Re doc 1ap 13 hydro hodc Ci1-Cs alkyl, tdt hon nita 14
hydro.

Tét hon 13, Ry la hydro, clo, brom, triflometyl hodc xyano, tdt hon nira 1a
hydro.

Ngudi c6 hiéu biét trung binh trong Iinh vuc s& hiéu ring bat ky va/hoic tat ca
cac td hop clia cac nhém thé dugc wu tién va duge uu tién hon nhu duoc mé ta trong

ban mo6 ta nay nho do cling dugce boc 16.
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Theo mdt phuong an khéc, sang ché @& xuit ché pham chira hop chét ¢6 cong
thire (I) va chit mang duoc chip nhan trong néng nghiép, trong d6 trong cong thire (I),
Ri1 va R tao ra nhom vong quanh nito ¢6 cong thie (I°”); Y 14 S; ca hai W 1a O; X 1a
halogen, triflometyl hodc xyano; Rs, R, Rs va Re tot hon 12 ddc 1ap 12 hydro, halogen,
nitro, xyano, C1-Cs alkyl, C1-Cs haloalkyl, C1-C3 alkoxy, hodc hydroxyl; va Rio tot hon
12 hydro, halogen, C1-Cs haloalkyl hoac xyano.

Tét hon 14, X 1a brom, clo, triflometyl hodc xyano.

Tét hon 13, Rs, R4, Rs va Re doc 1ap 1a hydro hoic Ci-Cs alkyl, t6t hon nita 12
hydro.

Tét hon 13, Rio 1a hydro, clo, brom, triflometyl hodc xyano, tt hon nita 13
hydro.

Ngudi ¢6 hiéu biét trung binh trong linh vuc s& hiéu ring bat ky va/hodc tat ca
cac td hop cua cac nhom thé dugc wu tién va duge uu tién hon nhu duge mod ta trong
ban mod ta nay nho d6 ciing duoc bdc 16.

Theo mot phuong an khéc, sang ché d& xuit ché phim chita hop chét ¢6 cong
thire (I) va chit mang duoc chdp nhén trong ndng nghiép, trong d6 trong cong thic (1),
Rz 1a nhdm c6 cong thire (I"°”); Y 12 S; ca hai W la O; Ry 1a H hodc Ci-Ces alkyl;

X 1a halogen, triflometyl hodc xyano; Rs, R4, Rs va Re t6t hon 1 doc lap 1a hydro,
halogen, nitro, xyano, Ci-Cs alkyl, Ci-Cs haloalkyl, Ci-C; alkoxy, hodc hydroxyl; va
Rio tot hon 13 hydro, halogen, Ci-Cs haloalkyl hoic xyano.

Tét hon 13, Ry 13 hydro, metyl, etyl hoic propyl, tdt hon nita 13 hydro.

Tét hon 14, X 1a brom, clo, triflometyl hodc xyano.

Tét hon 13, Rs, R4, Rs va Re doc 1ap 1a hydro hodc Ci-Cs alkyl, t6t hon nita 12
hydro.

Tét hon 13, Ry 1a hydro, clo, brom, triflometyl hodc xyano, t5t hon nita 12
hydro.

Ngudi ¢ hiéu biét trung binh trong linh vuc s& hiéu ring bét ky va/hoic tat ca
cac o hop cua cac nhom thé dugc uu tién va duoc uu tién hon nhu duge mo ta trong
ban mo ta nay nho do cling duge boce 10.

Ché phém co thé & dang dam dac ma dugc pha long trude khi sir dung, médc du

cac ché pham pha san ciing c6 thé dugc san xuat. Pha loding cudi cing thudng dugc
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thuc hién bf?mg nude, nhung co thé dugc thuc hién thay vi, hodc thém vao nudc, béngs
vi dy, phan bon long, vi chét dinh dudng, co thé sinh vat, dau hodc cac dung méi.

Céc ché pham thuong c6 tir 0,1 dén 99% theo khéi luong, dic biét 1a tir 0,1 dén
95% theo khdi lugng, cac hop chét c6 cong thirc I va tir 1 dén 99,9% theo khéi luong
chét bd trg pha ché t6t hon 14 ¢4 tir 0 dén 25% theo khdi luong chét hoat dong bé mit.
Céc ché phém theo sang ché nhu dugc mé ta & trén, ma bao gém céc chit hoat dong bé
mit con bao gdm cac hop chét ¢6 cong thire (I) nhu dugc dinh nghia boi cong thire (i),
(ii), (iii), (iv), (v), (vi), (vii), va (viii) dinh nghia & trén.

Céac ché phém ¢6 thé duge chon tir nhiéu loai ché phérn, nhiéu loai trong s6 d6
13 d3 biét tr Manual on Development and Use of FAO Specifications for Plant
Protection Products, xuét ban 1an tha 5, 1999. Chtng bao gém bdt min (DP), bot tan
duoc (SP), cém tan trong nude (SG), cdm phén tan trong nude (WG), bot udt (WP),
cbm (GR) (giai phong cham hodc nhanh), chit ¢6 tan dugc (SL), chét 1ong trdn 14n
trong dau (OL), chat 1ong thé tich siéu nhé (UL), chét ¢b nhii tuong héa (EC), chét c¢b
phéan tan (DC), nhii tuong (ca diu trong nudc (EW) va nude trong dau (EO)), vi nhii
tuong (ME), huyén dich ¢ (SC), sol khi, huyén phi vién nang (CS) va cac ché phim
xur ly hat. Cac loai ché phém duogc chon trong truong hop bat ky s& phu thudc vao muc
dich cu thé dugc du tinh va dic tinh vat 1y, héa hoc va sinh hoc cia hop chat ¢6 cong
thire ().

Bot min (DP) ¢6 thé dugc didu ché bang cach tron hop chét c6 cong thire () véi
mot hodc nhiéu chit pha lodng rin (vi du dit sét tu nhién, cao lanh, pyrophylit,
bentonit, alumin, montmorilonit, dit tao cat, thach cao, diatomit, canxi phosphat, canxi
va magié cacbonat, luu huynh, voi, bot my, bt tan va cac chat mang rén hitu co va vo
co khéac) va nghién co hoc hdn hop thanh bot min.

Bot tan duge (SP) c6 thé duoc diéu ché bang cach tron 1dn hop chat c6 cong
thie (I) v6i mot hodc nhidu mudi vo co tan duge trong nudc (nhu natri bicacbonat,
natri cacbonat hoac magié sulphat) hodac mdt hoadc nhidu chit ran hitu co tan trong
nude (nhu polysacarit) va, tily ¥, mot hodc nhiéu tac nhan lam uét, mot hoic nhiéu
chit phan tan hodc hdn hop cac chit nay dé cai thién tinh phén tan/tinh tan trong nudc.
Hén hop sau do6 duogc nghién thanh bdt min. Cac ché phém tuong tu cling co thé duogc

tao hat dé tao ra cém tan duoc trong nude (SG).
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Bot udt (WP) c6 thé duoc didu ché biang cach tron hop chét c6 cong thire (1) v6i
mot hodc nhidu chét pha lodng hoac chét mang ran, mot hodic nhiéu tac nhan lam udt
va, tot hon 13, mdt hodc nhiéu tic nhan phéan tan va, ty y, mdt hoac nhiéu tac nhan tao
huyén phu dé tao diéu kién cho su phan tan trong chat 1ong. Hon hop sau d6 duoc
nghién thanh bot min. Céc ché phém tuong tu cling c6 thé duoc tao hat dé tao ra cdm
phéan tan dugc trong nudc (WG).

Cac hat (GR) c¢6 thé dugc tao ra bang cach tao hat hon hop clia hop chét c6
cong thure (I) va mot hodc nhiéu chét pha lodng hodc chét mang ran duoc nghién bot,
hodc 14 tir cac hat ¢dm rdng da tao hinh trude bang cach cho hap thu hop chét ¢6 cong
thirc (I) (hodc dung dich ciia né, trong chét thich hop) trong vat lidu hat xp (nhu da
bot, sét atapulgit, dat tdy mau, dit tao cat, diatomit hodc 16i ngd nghién) hoic bang
cach cho hop chit c6 cong thic (I) (hoic dung dich cta nd, trong chat thich hop) hip
phu 1én vat liu 161 rén (nhu cat, silicat, cacbonat khoang, sulfat hodc phosphat) va lam
kho néu can. Céc tac nhan thuong dugc dung dé hd tro cho hép thu hodc hép phu bao
gom dung méi (nhu cac dung mdi ddu mo béo va thom, cac ruou, ete, keton va este)
va céc tac nhin két dinh (nhu polyvinyl axetat, rugu polyvinylic, dextrin, cic loai
dudng va dau thuc vat). Mot hoac nhiéu chat phu gia khac cling c6 thé ¢6 trong hat (vi
du tadc nhan nhii hoa, tac nhan lam udt hodc tac nhan phan tan).

Céc chét ¢b phan tan (DC) c6 thé duoc diéu ché bing cach hoa tan hop chat c6
cong thuc (I) trong nudc hodc dung moi hiru co, nhu keton, ruou hodc glycol ete. Cac
dung dich nay c¢6 thé chira chit hoat dong bé mat (vi du dé cai thién kha ning pha
loding trong nuéc hodc chong két tinh trong két phun swong).

Chét ¢6 nhii trong héa (EC) hodc nhil twong dau trong nudc (EW) co thé duoc
didu ché bang cach hoa tan hop chét ¢ cong thire (I) trong dung méi hitu co (ty y
chira mot hodc nhidu tac nhan lam uét, mdt hodc nhiéu tic nhan tao nhil tuong hoac
hdn hop ciia cac chit ndy). Cac dung méi hitu co thich hop dé ding trong EC bao gém
cac hydrocacbon thom (nhu alkylbenzen hodc alkylnaphtalen, vi du SOLVESSO 100,
SOLVESSO 150 va SOLVESSO 200; SOLVESSO la nhan hiéu da dang ky), cac
keton (nhu xyclohexanon hodc metylxyclohexanon) va cac rugu (nhu rugu benzylic,
ruou furfurylic hodc butanol), N-alkylpyrolidon (nhu N-metylpyrolidon hodc N-

octylpyrolidon), dimetyl amit cta axit béo (nhu Cs-Cio dimetylamit cua axit béo) va
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céc hydrocacbon dugc clo héa. San phdm EC khi thém nuéc c6 thé tu chuyén thanh
nhii tuong v6i d6 6n dinh di dé cho cach dung phun suong nhd thiét bi thich hop.

Viée diéu ché EW bao gdm viéc tao hop chét c6 cong thire (I) dusi dang chét
long (néu nd khong long & nhiét dd phong, co thé duogc lam nong chay ¢ nhiét do hop
ly, dién hinh 1a dudi 70°C) hodc trong dung dich (bing cach hoa tan trong dung moi
thich hop) va sau d6 nhil hoa chét 1éng hodc dung dich thu dugc trong nude cé chira
mdt hodc nhiéu SFA, trong diéu kién dich chuyén cao, dé tao ra nhii tuong. Cac dung
mbi thich hop dé dung trong EW bao gdm cac dau thuc vat, cac hydrocacbon duge clo
héa (nhu clobenzen), cac dung moi thom (nhu alkylbenzen ho#c alkylnaphtalen) va
cac dung méi hitu co thich hop khac ¢6 d6 tan thap trong nudec.

Céc vi nhil tuong (ME) ¢6 thé duoc diéu ché bing cach tron nude v6i hon hop
ctia mdt hodc nhiéu dung moi véi mdt hodc nhiéu SFA, dé tu sinh ra mot ché phém
léng ding hudng on dinh vé nhiét dong hoc. Hop chat ¢ cong thic (I) ¢6 mit ban du
ca trong nudc hozc hdn hgp dung moi/SFA. Cac dung méi thich hop dé dung trong cac
ME bao gém céc dung méi da duge mé ta trén dé ding trong EC hodc trong EW. ME
¢6 thé hodc 12 hé dau trong nudc, hoac la hé nudc trong dau (c6 thé xac dinh hé nao
hién dién béng cach do d6 dan dién) va c6 thé thich hop dé tron 13n cac thude trir siu
tan trong nudc va tan trong dau trong cling mot ché pham. ME thich hop dé pha loing
trong nude, duy tri dudi dang vi nhil tuong hodc tao thanh mdt nhii twong diu trong
nudc thong thuong.

Huyén dich ¢6 (SC) ¢6 thé bao gém huyén dich chira nuéc hoic khong chira
nudc cla cac hat ran khong tan dugce nghién min cua hop chit cé cong thirc (I). Cac
SC c6 thé duoc diéu ché bang cach nghién bi hodc nghién hat hop chit rdn c6 cong
thire (I) trong méi trudng thich hop, tlly ¥ v6i mot hodc nhiéu tac nhan phan tan, dé tao
ra huyén dich hat min cua hop chét nay. Mot hodc nhiéu tac nhan 1am udt cé thé ¢
trong ché pham va chét tao huyén phu ¢6 thé c6 dé giam ty 18 lang dong hat. Theo cach
khac, hop chit c¢6 cong thie (I) ¢6 thé duoc nghién kho va bd sung vao nude, chira cc
chét dugc md ta trén, dé tao ra san phém cudi mong mudn.

Dang bao ché sol khi chira hop chit c¢6 cong thirc (I) va chit ddy né thich hop
(vi du n-butan). Hop chét c6 cong thirc (I) ciing ¢6 thé duoc hoa tan hoic phan tan

trong mdi trudmg thich hop (vi du nudc hodc chét 1ong cé thé tron 13n véi nude, nhur n-
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propanol) dé tao ra cac ché pham dung trong cac bom phun suong dung tay, khong
didu ap.

Céc huyén phi vién nang (CS) c¢6 thé duoc didu ché theo cach twong tu véi
cach diéu ché cac ché pham EW nhung c6 thém giai doan polyme héa dé thu duoc su
phan tan trong nudc cla cac giot dau, trong d6 mdi giot diu dugc boc bang mot vo
polyme va ¢6 chira hop chit c¢6 cong thirc (I) va, tiy y, chit mang hodc chét pha loding
cho né. Vo polyme c6 thé duoc tao ra hodc 13 bing phan tmg da tring ngung bé mit
phan cach, hoic 12 biang quy trinh tu giot. Ché pham nay c6 thé tao ra su giai phong c6
kiém soat ctia hop chét c¢6 cong thirc (I) va chung c6 thé dugc sir dung dé xir 1y hat.
Hop chét c6 cong thire (1) ciing ¢6 thé duoc bao ché trong nén polyme thoai héa sinh
hoc dé tao ra su giai phéng cham, co kiém soat hop chét nay.

Ché pham c6 thé bao gdbm mot hodc nhiéu chit phu gia dé cai thién tinh ning
sinh hoc cta ché phém, vi du béng viéc cai thién tinh lam udt, thoi gian luu hodc su
phan bd bé mat; kha nang chiu mua trén cac bé mat dugc xur ly; hodc hép thu hodc bién
d6i hop chét c6 cong thie (I). Cac chéit phu gia nay bao gdm céc chét hoat dong bé mit
(SFA), chat phu gia phun suong trén co s& dau, vi du mét sb dau khoang hodc cac dau
thuc vat tu nhién (nhu dau dau tuong va dau hat cai di‘iu), va cac hon hop clia cac chét
nay véi cac chit bd tro cai thién tinh nang sinh hoc khéc (cac thanh phan ma c6 thé hd
tro hodc 1am thay ddi tac dong cta hop chit ¢ cong thire (I)).

Téc nhan 1am uét, chét phén tan va chét nhil hoa c6 thé 1a cac SFA loai cation,
anion, ludng tinh hodc khong ion.

Cac SFA thich hop thudc loai cation bao gém cac hop chét amoni bac bdn (vi
du xetyltrimetyl amoni bromua), cac imidazolin va cac mudi amin.

Cac SFA thich hgp thudc loai anion bao gém cac mudi kim loai kiém cua cac
axit béo, cac mudi monoeste béo cua axit sulphuric (vi du natri lauryl sulphat), cac
mubi cta cac hop chit thom sulfonat hoa (vi du natri dodexylbenzensulphonat, canxi
dodexylbenzensulphonat, butylnaphtalen sulphonat va hdn hgp ctia natri di-isopropyl-
va tri-isopropyl- naphtalen sulphonat), cac ete sulphat, rugu ete sulphat (vi du natri
laureth-3-sulphat), ete carboxylat (vi du natri laureth-3-carboxylat), cac este phosphat
(cac san pham tir phan mg gitta mot hodc nhiéu ruogu béo va axit phosphoric (chiém
uu thé 13 cac mono-este) hodc phospho pentoxit (chiém uu thé 13 cac di-este), vi du

phan Ung gilra rugu va axit tetraphosphoric; ngoai ra, cdc san pham nay c6 theé dugc
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etoxylat héa), cac sulphosucxinamat, parafin hoac cac olefin sulphonat, cac taurat va
c4c lignosulphonat.

Céc SFA thich hop loai ludng tinh bao gdm cac betain, propionat va glyxinat.

Céc SFA loai khong ion phii hop bao gdm céc san pham ngung tu clia cac oxit
alkylen, nhu etylen oxit, propylen oxit, butylen oxit hoic hdn hop ctia ching, véi ruou
béo (nhu rugu oleyl hodc rugu xetyl) hodc véi alkylphenol (nhu octylphenol,
nonylphenol hoic octylcresol); cac este mot phan dan xudt tir cac axit béo mach dai
hodc anhydrit hexitol; cac san pham ngung tu clia este mot phan néi trén véi etylen
oxit; cac polyme khdi (bao gdm etylen oxit va propylen oxit); cac alkanolamit; cac este
don gian (vi du céc este polyetylen glycol cia axit béo); cac amin oxit (vi du lauryl
dimetyl amin oxit) va cac lexithin.

Céc chét tao huyén phu thich hop bao gdém cic keo wa nudc (nhu céc
polysacarit, polyvinylpyrolidon hodc natri cacboxymetylxenluloza) va cac sét truong
nd (nhu bentonit hoac atapungit).

Sang ché con d& xuit phuong phép didu hoa sinh truong thuc vat & dia diém
trong, trong d6 phuong phép niy bao gdm viée ding cho dia diém trong nay luong
diéu hoa sinh truong thuc vat cua ché phém hodc hop chét (tuc 1a, cong thic (1) bao
gdm céc hop chit c6 cong thie tir (i) dén (viii) néu trén) theo sang ché. Tt hon 14, ché
pham hoac hop chit nay duoc ding bang cach phun 1én 14 cla cay.

Sang ché con dé xuit phuong phép thuc ddy hat ndy mam, bao gdm viéc dung
cho hat, hodc cho dia diém chira hat, mét luong ché phém hodc hop chét thic déy hat
nay mam (cu thé 1a cong thie (I) bao gdm cac hop chit ¢6 cong thirc tir (i) dén (viii)
néu trén) theo sang ché.

Viéc ép dung duogc thuc hién béng cach phun ché phém, chu yéu béng thiét bi
phun gén trén may kéo cho dién tich rong, nhung cac phuong phéap khac nhu ric bui
(dbi v6i bot), nho giot hodc tAm cling co thé duoc st dung. Tuy chon, ché phém c6 thé
dugc ap dung trén cac 1uéng tréng hoac truc tiép 1én hat trude hodc vao thoi diém
tréng.

Hop chat ¢6 cong thie (I) (tic 13, cong thire (I) bao gdm cac hop chit ¢ cong
thirc tir (i) dén (viii) néu trén) hodc ché phdm theo sang ché c¢6 thé duoc dung cho cay,
mdt phin cta cdy, co quan ciia cdy, vét liéu nhan giéng cay hodc khu vyuc xung quanh

cua chung.
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Theo mdt phuong 4n, sang ché dé cap dén phuong phép xir ly vat liéu nhan
gidng cdy bao gém 4ap dung cho vat liéu nhan gibng cdy ché phdm theo sang ché
v6i lugng c¢6 hiéu qua thic ddy hat ndy mam va/hodc didu hoa sinh trudng thuc
vét. Sang ché con d& cap dén vat liéu nhan giéng cay dugce xir ly bang hop chét cé
cong thie (1) (tirc 13, cong thic (I) bao gdm céc hop chit ¢6 cong thirc tir (i) dén
(viii) néu trén) hodc ché phdm theo sang ché. Tt hon 13, vat liéu nhan gidng cay la
hat.

Thuat ngit "vat liéu nhan gidng cdy" bao gdm tt ca cac bd phan sinh san clia
cay, nhu hat, ma c6 thé duoc st dung dé nhan giéng doi sau va cac vat li€u sinh dudng
cua cay nhu cac hom giéng va ct. Cu thé 13, c6 thé ké dén hat, 18, qua, cu, than gia cu,
va than ré.

Cac phuong phap ap dung cac thanh phan hoat tinh cho vt liéu nhéan gibng cay,
dic biét 1a hat, 1a da biét trong linh vuc, va bao gdm cac phuong phap ding la bén
phan, boc, ban dan va ngam vat liéu nhan giéng. Viéc xtr ly ¢o thé duogc ap dung cho
hat vao thoi diém bat ky gitta thoi ky thu hoach hat va gieo hat hodc trong subt qua
trinh gieo hat. Hat con c6 thé dugc boc 16t trude hodc sau khi xir Iy. Hop chét ¢6 cong
thire (1) (tire 13, cong thire (I) bao gdm cac hop chit c¢6 cong thire tir (i) dén (viii) néu
trén) tiy y ¢6 thé duge dung két hop véi 16p bao giai phong c6 kiém soat hodc cong
nghé ma hop chit duge giai phéng qua thoi gian.

Ché pham theo sang ché c¢6 thé dugc ding trudc khi nay mam hoac sau khi nay
nim. Thich hop 14, khi ché phim duoc st dung dé diéu hoa su sinh truéng cla ciy
trdng, ¢6 thé ding trude hodc sau khi nay mam, nhung t6t hon 14 sau khi cdy trong nay
mém. Khi ché phdm duoc sir dung dé thic day hat nay mam, c6 thé dung trude khi nay
mam.

Ti 1& dung hop chét ¢6 cong thire I (tte 13, cong thire (I) bao gdm cac hop chat
¢6 cong thic tir (i) dén (viii) néu trén) c6 thé thay dbi trong gi6i han rong va phu thude
vao chat dat, phuong phép ap dung (trudc hodc sau nay mam; xt 1y hat; ding cho
lubng gieo hat; khong dung cho dat trong v.v.), loai cay trdng, diéu kién khi hau pho
bién, va cac yéu t6 khac bi anh huong béi phuong phép ap dung, thoi gian 4p dung va
cay trong dich. D& dung cho 14 va tudi, cac hop chat c6 cong thiic 1 theo sing ché

thuong duoc dung & ti 16 nim trong khoang tir 0,001 dén 2000g/ha, dic biét 1a tir 0,01
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dén 400g/ha. Dé xtr 1y hat gidng, ty 16 4p dung thudng nam giita 0,0005 va 150g trén
100kg hat gibng.

Thuc vat trong d6 ché phim theo sang ché co thé dugc ap dung bao g0m céc
cay tréng nhu ngii cbe (vi du Iia my, 1Ga mach, lda mach den, yén mach); cu cai (vi du
cu cai duong hodc cu cai bo); cdy an qua (vi du qua ho tdo, qua co hat hodc qua khong
hat, nhu tdo, 1€, man, dao, qua hanh, anh dao, ddu tdy, madm x06i hodc mam x06i den);
cdy ho dau (vi du dau, dau lang, ddu ha Lan hodc dau tuong); ciy co dau (vi du cai
dAu, mu tat, anh tdc, dliu, hudng duong, dira, cdy cho dau ho thau dau, ca cao hoic
lac); cay ho dua chudt (vi du bi, dua chudt hoac dua); cdy cho sgi (vi du bong, lanh,
gai hodc day); cy dn qua ho chanh (vi du cam, chanh, budi hodc quyt); rau (vi du rau
bina, rau diép, mang tay, cai bép, ca rdt, hanh, ca chua, khoai tay, bau hoic ot); cady ho
long ndo (vi du 1€ tau, qué hodc long ndo); ngd; lua; thude 14; qua hach; ca phé; mia;
che; nho; hublong; siu riéng; chudi; cdy cao su ty nhi€n; khom cdy hodc cdy canh (vi
du cay hoa, ciy bui, ciy c6 14 rong hodc cdy thuong xanh nhu cdy 14 kim). Danh muc
nay khong dai dién cho bat ky giéi han nao.

Sang ché con ¢6 thé duge ding dé diéu hoa tang trudng, hogc thic day hat nay
mam cdy khong phai cay trdng, vi du gitip kiém soat c6 dai bing cach lam nay mam
dong bd.

Cay trong duoc hiéu 13 con bao gdm cac ciy trong ma dugc bién dbi biang cac
phuong phap sinh san hodc k¥ thuat gen thong thuong. Vi duy, sang ché c6 thé dugc
ding chung véi cac cdy trong dd dugc truyén cho kha ning chiu dugc thubc diét co
hoc céc loai thude diét cé (vi du cac chét e ché ALS, GS, EPSPS, PPO, ACCase va
HPPD). Vi du vé céc ciy trdng c6 kha ning khang imidazolinon, vi du imazamox,
bang cac phuong phép sinh san théng thuong 1a cai diu mua hé Clearfield® (canola).
Céc vi du cua cdy trdng c6 kha ning khang cac chét diét co bang cac phuong phap k§
thust gen bao gdm vi du cac gidng ngd khang glyphosat va glufosinat dugc ban trén
thi trudng v6i nhian hiéu RoundupReady® va LibertyLink®. Phuong phap lam cho cay
tr(‘A)ng chiu chit Gc ché HPPD da duoc biét, vi du tir tai liéu don sang ché s6 WO
02/46387; vi du loai cdy trong 1a chuyén gen d6i véi polynucleotit chira trinh tw ADN
ma hoéa enzym HPPD khéang chit tc ché HPPD c6 ngudn gbe tir vi khudn, cu thé hon
la tr Pseudomonas fluorescens hodc Shewanella colwelliana, hodc tir thuc vat, cy thé

hon 13, ¢6 ngudn goc tur thuc vat mot 14 mam hodc, cu thé hon nita 1a, tir lta mach,
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ngod, 1Ga my, 1da, cac loai Brachiaria, Chenchrus, Lolium, Festuca, Setaria, Eleusine,
Sorghum hodc Avena.

Cay trdng ciing dugc hiéu 1a cac cdy di dugc tao sirc dé khang véi cac con
tring gdy hai nho cac phuong phap k¥ thuat gen, vi du ngd Bt (khang sdu duc than ngd
chiu Au), bong Bt (khang mot duc qué nang bong) va ca khoai tay Bt (khang bo canh
ctng Colorado). Cac vi du ctia ngd Bt 1a céc gidng ngd lai Bt 176 ctia NK® (Syngenta
Seeds). DBoc t5 Bt 1a protein dugc tao ra mdt cach tu nhién bdi vi khuan trong dat
Bacillus thuringiensis. Cac vi dy cua cac doc td, hodc cac thuc vat chuyén gen cé thé
tdng hop cac doc td nay, duoc mo ta trong cac tai lidu don sang ché EP-A-451 878,
EP-A-374 753, WO 93/07278, WO 95/34656, WO 03/052073 va EP-A-427 529. Cac
vi du cta thuc vét chuyén gen bao gdm mét hoic nhidu gen mi hoa khang thude trix
sdu va biéu hién modt hoic nhidu doc t6 14 KnockOut® (ngd), YieldGard® (ngo),
NuCOTIN33B® (bong), Bollgard® (bong), NewLeaf® (khoai tay), NatureGard® va
Protexcta®. Ca cdy trdng hodc vat lidu gidng cua chiing ¢6 thé khang thude diét co va,
déng thoi 1am cdn trung khong an dugce (su kién chuyén gen “xép chéng”). Vi du, hat
gibng c6 thé c6 kha nang biéu hién protein Cry3 diét con trung trong khi ddong thoi
chiu dugc glyphosat.

Céc cAy trdng s& ciing duoc hiéu 14 bao gdm cac cdy thu dugc bang cac phuong
phap nhén gidng hodc k¥ thuat gen thong thudong va chira cai goi 1a cac dic diém dau
ra (vi du, do on dinh bao quan dugc cai thién, gia tri dinh dudng cao hon va huong vi
duogc cai thién).

Céc hop chit theo sang ché c6 thé dudi dang este hodc axit, hodc trong d6 c6
thé c6 cac dic tinh diéu hoa sinh truong thuc vat. Nhu duge dé xuét trong tai liéu don
sang ché s W02009/109570, ¢6 y kién cho ring dang este cia cac hop chét c6 cong
thirc I ¢6 thé dugc thuy phéan trong thuc vét thinh dang axit. Dang nay c6 thé c6 tac
dung dac biét khi cac hop chét dugc este hoa da duoc hép thu thém vao cdy, vi du qua
mo la.

Céc hop chit hodic ché phim theo sang ché ¢6 thé dugc 4p dung két hop véi cac
hoat chét hodc cac san pham khac dé ding trong néng nghiép, bao gdm céac thude trir
sau, diét nam, diét co, diéu hoa sinh trudng thuc vat, cac hop chét cai thién cay tréng,
dudng chit va tac nhan sinh hoc. Céc vi du vé céc chét déng trdn thich hop cé thé

dugc tim thiy trong 4n phidm Pesticide Manual, xuit ban 1an thr 15 (dugc cong bd boi
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Hoi dong bao vé cdy trdng Anh). Cac hdn hop niy c6 thé ap dung cho cdy, vat liéu
nhan gidng ciy hodc dia diém trdng cdy hodc dong thoi (vi du hdn hop pha sin hoidc
hdn hop bé), hodc tudn tu theo thoi gian biéu thich hop. Sw dong Gng dung cua cac
thudc diét loai gdy hai v6i sang ché nay c6 loi ich phu vé giam thiéu thoi gian cta
ngudi ndng dan duoc st dung dé 4p dung céc san pham cho céac ciy tréng.

Theo khia canh khac cua sang ché, cac hop chét hodc ché phdm theo sing ché
c6 thé duge ap dung két hop v6i mdt hodc nhidu hop chét khac c6 tac dung cai thién
cdy trdong. Cac hop chét ndy bao gdm cac nguyén td vi luong, sacarit, axit amin,
flavonoit, quinin, va chét hoat héa thuc vat/chat kich thich ting trudng. Vi dy, cac hop
chét nay bao gf“)m cac hocmon tu nhién hoac téng hop, chét kich thich thuc vat,
brassinosteroit, nim giberela, axit absxisic, xytokinin, jasmonat, strigolacton, axit
salixylic, etylen, l1-metylxyclopropen, trinexapac-etyl hodc cac din xut ctia chiing.
Céc hop chét nay con bao gdm chét diét loai gdy hai c6 tac dung cai thién cay trong, vi
du strobilurin (bao gdm azoxystrobin, pyraclostrobin), va neonicotinoit (bao gdm
thiametoxam, va imidacloprit).

Céc hop chét theo sang ché hoac ché phdm, chia hop chét theo sang ché, ciing
¢6 thé duge ding 1am thudc diét co. Do d6 sang ché con dé xuat phuong phap diét co
va ciy khong mong mudn, trong d6 phuong phap nay bao gbm viée dung cho c6 dai
hodc cay khong mong mudn nay lugng hop chat hodc ché pham theo sang ché. Do d6
sang ché con d& xuét phuong phép kiém soat cé dai bao gdm viéc dung cho cé dai sau
nay mam mot lugng c6 tac dung ctia hop chit hodc ché phim theo sang ché. Sang ché
con dé xuét phuong phap kiém soat cd dai bao gdm viéc ding cho dét trude khi co dai
nay mam mot lugng c6 tac dung ctia hop chit hodc ché phdm theo sing ché.

Céc hop chat theo sang ché nay c6 thé duoc didu ché bang cac phuong phép
sau.

So dd 1
()

W

R e
[¢]
X z Ry
b v .
H
Rio N/)\lil/ I}\ Rs Rs o
Ry Rio N/ '\ll R Ry
R{ 3
w

(i R
(Ia)

e
A
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Cac hop chét c6 cong thic (Ta) c6 thé duoc didu ché tir hop chét c6 cong thiic
(IIT) nho axyl héa bang phan tmg ciia cac hop chit c6 cong thire (II) trong d6 Z 1a
halogen nhu clo, phan tmg nay thuong duoc tién hanh véi sy ¢6 mit ctia bazo, va tiy y
v6i su 6 mit cua chit xtc tac 4i nhan. Tuy chon, c¢6 thé tién hanh phan tng trong hé
hai pha bao gdm dung méi hitu co, tot hon 14 etyl axetat, va dung moi chira nudc, tot
hon 12 dung dich cua natri hydro cacbonat.

Cac hop chit c6 cong thire (II) 12 ¢6 sén trén thi trudng, nhu metyl sucxinat
clorua hoic ¢6 thé duoc didu ché bang cac phuong phap da biét déi v6i nhitng ngudi

¢6 hiéu biét trung binh trong linh vuc.

So db 2
X X
Y W R s v w
/ Rs 5 o Thuy phén / Re 5 o
Rio /)\N R, Rio /)\N ~H
N | Ry N | Ry
R, w R, ™ W
(Ia) (Ic)

Cac hop chét ¢6 cong thire (Ic) ¢6 thé duoc tao ra bing cach xir Iy cac hop chit
¢6 cong thirc (Ia), trong d6 R7 khong phai 1a hydro, bang cach thily phin nhém este
trong cac didu kién chun, nhu xtr Iy bang kiém hydroxit, nhu natri hydroxit hozc kali
hydroxit, trong dung moi, nhu etanol hoac tetrahydrofuran, véi su ¢d mat ciia nudc.
Phuong 4n tiy chon khac 1a xir 1y este c¢6 cong thuc (Ia) bang axit, nhu axit
trifloaxetic, trong dung moi, nhu diclometan, sau d6 thém nudc. Phan tmg dugc tién
hanh t6t hon 1a & nhiét d6 tir -20°C dén +100°C, tét hon nita 1a tir 20°C dén 80°C, cu
thé 1a & 50°C.

S0 dd 3
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X W X
Y
/ Rg Rs Y w Re Rs
WA IS WS
10 N | R Rio Z N Ry
R{ 3 —_— N R
Ry W

Y 3
(Ic) R ) W

X
w
Y
Re Rs /
'z
Rm/kN/)'\T%
LR TRl

(Id)

Céc hop chit c6 cong thic (Ia) trong d6 Ry khong phai 13 hydro c¢6 thé duoc didu ché
tir hop chét c6 cong thic (Ic) nhd qué trinh este hoa bang phan tmg ctia dan xudt ruou
v6i su ¢ mat cta chét phan tmg ndi, nhu DCC (N,N'-dixyclohexylcarbodiimit), EDC
(1-etyl-3-[3-dimetylamino-propyl]carbodiimit hydroclorua) hoac BOP-CI (bis(2-oxo-
3-oxazolidinyl)phosphonic clorua), vdi su c6 mét ctia bazo nhu pyridin, trietylamin, 4-
(dimetylamino)pyridin hodc diisopropyletylamin, va tuy y vdi su ¢6 mat cua chat xuc
tac 4i nhan, nhu hydroxybenzotriazol.

Theo cach khac, cac hop chét c6 cong thirc (Ia) ¢6 thé duge didu ché tir hop
chit ¢ cong thire (Id), trong d6 Z 1a nhém rdi chuyén nhu clo. Phan Gmg nay c6 thé
duoc tién hanh trong cac diéu kién bazo (vi du v6i su ¢d mat cua pyridin, trietylamin,
4-(dimetylamino)pyridin hodc diisopropyletylamin) va trong dung mdi thich hop, nhu,
chéng han, tetrahydrofuran, tity ¥ v6i s ¢6 mit clia chat xuc tic ai nhan. Phan tmg nay
duge tién hanh & nhiét do tir -120°C dén +130°C, t6t hon 1a tir -100°C dén 100°C.
Theo cach khac, phan tmg nay dugc tién hanh trong hé hai pha bao gdm dung méi hitu
co, tbt hon 1a etyl axetat, va dung mdi chira nuée, t6t hon 1a dung dich natri bicacbonat
bdo hoa.

Céc hop chét ¢6 cong thire (Id) c6 thé duge diéu ché tir hop chit ¢6 cong thiic
(Ic), trong cac diéu kién chuén, nhu xir Iy bang thionyl clorua hodc oxalyl clorua, trong
dung moi, nhu diclometan. Phan tng dugc tién hanh t6t hon 14 ¢ nhiét do tir -20°C dén
+100°C, t&t hon nita 13 tir 0°C dén 50°C, cu thé 14 & nhiét d thuong.

Sodd 4
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Rsi‘iRs
W

X X
Y (V) /Z—Y s Rs
P ned P R
R RRE My

an )

Céc hop chét c¢6 cong thic (Ic) c6 thé duoc tao ra bang cach xir Iy cac hop chat
¢6 cong thue (I1T) bang cach xir Iy véi cac dan xut anhydrit ¢6 cong thic (IV), nhu
anhydrit sucxinic, trong dung méi, nhu tetrahydrofuran. Phan tg dugc tién hanh t6t
hon 12 & nhiét d6 tir -20°C dén +120°C, 6t hon nita 1a tir 20°C dén 120°C.

So dd 5

IY I § ) 1
(P S 3 Joed
y ~ -
R10 N)\[}l R R7 == R //)\N O\R7
RyRE oy TN b ROR)
1
(le) (la)

Céc hop chét c6 cong thuc (Ia) trong d6 X 1a aryl, heteroaryl hodc din xuét Cs-
Csxycloalkyl nhu thiophen, vinyl, allyl hoic xyclopropyl ¢6 thé dugc diéu ché bing
phén tmg ciia cac hop chét ¢6 cong thirc (Ie) trong d6 LG 1a nhom rdi chuyén thich
hop, nhu, vi du halogen hodc triflat v&i dAn xuét c6 cong thirc Z-X, trong d6 Z 1a Bo
hodc din xut ctia thiéc va X 1a nhu duge md ta cho hop chét ¢é cong thic (I) véi su
¢6 mat ctia hé phdi ti/xtic tac thich hop, thuong 1 phirc hop paladi (0) va véi su c6
mit hodc khong c6 mat ciia bazo nhu kali cacbonat. Cac phan Ung nay co thé duogc
thuc hién hoac khong dugc thuc hién dudi birc xa vi séong. Cac phan Ung nay dugc biét
boi ngudi ¢6 hidu biét trung binh trong linh vuc nay dudi tén goi 1a phan tng ghép ndi
cta Stille, Suzuki, xem vi du: Strategic Applications of Named Reactions in Organic
Synthesis Kurti, Laszlo; Czako, Barbara; chu bién. My. (2005), nha xuét ban: Elsevier
Academic Press, Burlington, Mass. tr,448 (phan tng ghép ndi Suzuki) va trang 438
(phan {mg ghép ndi Stille) va cac tai liéu duoc vién dan.

So do 6
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LG X
w w
Y R Y R
I 2 Ao, >~ I 2 Ao,
Rio™ M N R/<R Ry Rio™ M7 N Ry
Ry M TRy

1
R RE Ry

(le) (la)

Céc hop chét ¢6 cong thire (Ia) trong d6 X 13 CCR trong d6 R 1a C1-Cs alkyl, H
hodc trialkyl silyl c6 thé duoc didu ché bang phan tng cta cac hop chét c6 cong thirc
(Ie) trong d6 LG 1a nhém rdi chuyén thich hop nhu vi du halogen hoic triflat v6i din
xut c6 cong thire HCCR véi su ¢6 mit ciia hé phdi tir/xic tac thich hop, thuong 1a
phitc hop paladi (0) c¢6 hoic khong c6 ngudn ddng nhu iot dong va bazo hitu co nhur
diisopropyletyl amin. Phan tng nay da duoc biét boi nguoi c6 hidu biét trung binh
trong linh vyc ndy dudi tén goi 13 phan tmg ghép nbi Sonogashira, xem, vi du:
Strategic Applications of Named Reactions in Organic Synthesis Kurti, Laszlo; Czako,
Barbara; cha bién. M§. (2005), nha xuét ban: Elsevier Academic Press, Burlington,
Mass. Trang 424 (phan tmg ghép ndi Sonogashira) va cac tai liéu tham khao vién dan.

Céc hop chit c6 cong thic (Ia) trong d6 X 1a CCH c6 thé dugce diéu ché bang
phan tng ctia cac hop chit c6 cong thire (Ia) trong d6 X 1a CCSiR3 trong d6 R 1 nhém

C1-Cs alkyl bing phan @mg véi bazo nhu kali cacbonat ctia ngudn florua nhu kali

florua.
So dd 7
Rs R4
Rsi—i% X
X y W= SW IY W Re
(V)
RwJ_N)\'}’/H or Rio N)\'\#Rs
R
! Ve Ro . WR{ R
) ZM "Ry (Ib)

(I
Cac hop chit c6 cong thie (Ib) c6 thé duge didu ché, trong mot bude tir hop
chit c6 cong thire (I1), trong d6 R1 14 H, bing phan tng véi su ¢6 mit ctia hop chit c6
cong thire (IT) bang cach 1am néng, tiy ¥ v6i su ¢6 mit cua axit, nhu axit axetic hodc
bazo, nhu trietylamin. Cac phan tmg nay duoc biét boi ngudi ¢é hiéu biét trung binh
trong linh vuc nay. Xem mot s6 tai liéu, vi du: Journal of Fluorine Chemistry (2006),

127(3), 417-425 hodc Tetrahedron Letters (2005), 46(5), 759-762.
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Theo céach khéc, cac hop chét ¢6 cong thire (Ib) ¢6 thé duge didu ché, trong mot
bude tir hop chat c6 cong thie (I1T) bing phan Gmg v6i su ¢6 mit ciia hgp chét c6 cong
thire (IV) bang cach 1am néng, tily ¥ v6i su c6 mit cia axit, nhu axit axetic hoic bazo,
nhu trietylamin. Cac phan tng nay duoc biét bai nguoi ¢ hiéu biét trung binh trong
linh vuc nay. Xem mdt vai tai li€u vi du: Organic Letters (2011), 13(16), 4320-4323,
Pharma Chemica (2011), 3(2), 283-286, Journal of Medicinal Chemistry (2007), 50(6),
1124-1132, Journal of the American Chemical Society (2006), 128(14), 4892-4901
hozc European Journal of Medicinal Chemistry (2011), 46(9), 4324-4329.

So d6 8

X
§ Y R IY 1 Re
Ren /5 -
RmI)\N)%rO\H Rio N/)\N Rs
R RS Ry
WR{ R
(0 \ (Ib) ’

Cac hop chat ¢6 cong thirc (Ib) c6 thé duge didu ché tir hop chat ¢6 cong thirc
(Ic) bang phan tng v&i su ¢6 mit cia chit ghép ndi, nhu diimidazolyl keton, DCC
(N,N'-dixyclohexylcarbodiimit), EDCI (1-etyl-3-(3-dimetylaminopropyl)carbodiimit
monohydroclorua) hodgc BOP-CI (bis(2-ox0-3-oxazolidinyl)phosphonic clorua), tuy y
voi sy ¢6 mat cua bazo, nhu pyridin, trietylamin, 4-(dimetylamino)pyridin hodc
diisopropyletylamin, va ty y v&i sy c6 mit ciia chdt xic tic & nhan, nhu
hydroxybenzotriazol. Theo cach khac, cac hop chit c6 cong thire (Ib) c6 thé duoc didu
ché tir hop chit c6 cong thic (Ic) bang phan tng véi su 6 mit clia cdc dan xuét clorua
axit hodc anhydrit nhu axetic anhydrit hodc phenyl tiy y véi su c6 médt cua bazo nhu
natri axetat.

Theo cach khéc, cac hop chét c¢6 cong thie (Ib) ¢6 thé duge diéu ché tir hop

chit c6 cong thirc (Ic) qua cac halogenua axit c6 cong thirc (Id), trong d6 Z 1a nhém
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r&i chuyén nhu clo bang phan tmg cta hop chit (Ic) trong cac didu kién chuan, nhu xir
ly bang thionyl clorua hoic oxalyl clorua.

Sodo 9

X
X
y W ) W
o - A
RRE Royy
! WR{ Rs

(la) (Ib)

Theo cach khac, cac hop chét c6 cong thic (Ib) c6 thé duge didu ché tir hop
chit c¢6 cong thirc (Ia), néu R7 dugc thé bang alkyl hodc khong phai metyl bang cach
lam ndéng véi sy ¢d mit cua axit hodc bazo, nhu hydro clorua hodc xesi cacbonat va,
tly ¥ v6i su ¢6 mit cia cht xtc tac 4i nhan nhu kali iodua.

So dd 10

X X
Y w Rs Y S R
/ R0 _— /Z_ B o
R4 o/Z‘N)\ \ R “R; Rqo N)\ \ = Ry
R RE Moy R RE M3y

(la) (if)

Céc hop chét c6 cong thirc (If) trong d6 W 12 O c6 thé duoc didu ché tir hop
chit c¢6 cong thic (Ia) trong d6 W 1a oxygen, bang cach xtr 1y bang chit phan tng
chuyén nhém thio, nhu chéat phan ing Lawesson hoic phospho pentasulfit.

Cac hop chét c¢6 cong thic (If) trong d6 W 13 S ¢6 thé duoc diéu ché tir hop chit
¢6 cdng thie (Ia) trong @6 W 13 oxy, bing cach xir Iy v6i cht phan tmg chuyén nhém
thio, nhu chat phan tmg Lawesson hodc phospho pentasulfit.

So dd 11

X X
Y w Y w
WR{ Rq SR{ R4
(Ib) (19)
Céc hop chit ¢6 cong thire (Ig) trong d6 W 1a O ¢6 thé duogc diéu ché tir hop

chit ¢6 cong thirc (Ib) trong d6 W 13 oxy, bang cach xir 1y v6i chit phan tmg chuyén

nhém thio, nhur chat phan ting Lawesson hozc phospho pentasulfit.
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Cac hop chét c6 cong thue (Ig) trong d6 W 1a S ¢6 thé duge diéu ché tir hop
chit c6 cong thirc (Ib) trong d6 W 1a oxy, bang cach xir 1y v6i chat phan tmg chuyén
nhém thio, nhu chit phan ting Lawesson hodc phospho pentasulfua.

So dd 12

X X
Y w R Y W R
/ Ros® 0 —_— I Ros® 0
Ry RE My R RE Ty
(Ih) (a)

Theo cach khéc, cac hop chit ¢6 cong thirc (Ia) c6 thé dugce didu ché tir hop
chit c6 cong thirc (Th) trong d6 R’7 14 din xuét alkyl nhu metyl nhd qué trinh este héa
trans v6i su ¢6 mit ciia dan xuat ruou (R7OH). Cac phan tng este hoa trans da biét voi
nhitng ngudi ¢6 hiéu biét trung binh trong linh vuc va di dugc cong bd, vi du, trong
“Synthetic Organic Methodology: Comprehensive Organic Transformations. A Guide
to Functional Group Preparations.” Larock, R. C. 1989, trang 985-987, nha xuét ban:
(VCH, Weinheim, Fed. Rep. Ger.) hodac March’s Advanced Organic Chemistry:
Reactions, Mechanisms, and Structure, 5th Edition, Smith, Michael B.; March,
Jerry.UK. 2000, nha xuat ban: (John Wiley & Sons, Ltd., Chichester, UK) trang 486-
487.

Céc hop chat c6 cong thire (I1), (I11) va (IV) 1a da biét hoic ¢6 thé dugce tao ra
béng cac phuong phap duoc biét béi nguoi ¢6 hidu biét trung binh trong linh vuc nay.
So dd 13
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X X
W W
Pl P D S
R']O 7 N \H R10 7 N N\\
N L R/ DRy N L R/ R, N
R4 4 W Ry T4 W
(lC) (IZ)

X

Y w R
Res /5
R1o/z\j)\,}l%z
R W

(id)

Cac hop chat c6 cong thirc (Iz) c6 thé duge didu ché tir hop chat ¢ cong thirc
(Ic) bang phan Ung voi xyanamit voi su ¢ mit ctia chat phan tng ghép ndi, nhu DCC
(N,N'-dixyclohexylcarbodiimit), EDC (1-etyl-3-[3-dimetylamino-propyl]carbodiimit
hydroclorua) hoac BOP-CI (bis(2-0x0-3-oxazolidinyl)phosphonic clorua), v6i su ¢
mat cua bazo, nhu pyridin, trietylamin, 4-(dimetylamino)pyridin hoac
diisopropyletylamin, va tly ¥ v6i su c6 mat ciia chat xdic tic ai nhan, nhu
hydroxybenzotriazol.

Theo céch khac, cac hop chat ¢ cong thie (Iz) ¢6 thé duoc diéu ché tir hop
chit c6 cong thirc (Id), trong d6 Z 1a nhom rodi chuyén nhu clo. Phan tmg nay c6 thé
duoc tién hanh trong cac diéu kién bazo (vi du v6i sy ¢ mat cla pyridin, trietylamin,
4-(dimetylamino)pyridin hodc diisopropyletylamin) va trong dung moi thich hop, nhu,
chang han, tetrahydrofuran, tiy y v6i su ¢6 mit cia chét xuc tac 4i nhan. Phan Gng nay
duoc tién hanh & nhiét d tir -120°C dén +130°C, t6t hon 1a tir -100°C dén 100°C.Theo
cach khac, phan Gmg nay dugc tién hanh trong hé hai pha bao gdm dung méi hitu co,
t6t hon 1a etyl axetat, va dung méi chtra nude, t6t hon 13 dung dich béo hoa cta natri
bicacbonat.

So dd 14

Y

X
X
Y W w
L3 e X3 el
P e WA S,
4
WR{ R4 R W

(Ib) (I12)
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Céc hop chét ¢ cong thic (Iz) c6 thé dugc didu ché tir hgp chat c6 cong thirc
(Ib) bang phan Ung cia din xuit amin véi su c6 mat cia dung mdi, nhu
dimetylformamit hodc dioxan. Cac phan Ung nay thudng duoc tién hanh bing cach
lam néng hoic trong didu kién chiéu vi séng, tlly y v6i su 6 mit cuia axit, nhu axit
axetic hoac bazo, nhu trietylamin hoéc dimetylaminopyridin.

Vi du thwe hién sing ché
Vi du diéu ché

Céc phuong phap HPLC-MS sau duoc str dung dé phén tich cac hop chét nay.
Phuong phép A:

Phé duoc ghi trén may do khéi phd tir Waters (may khdi phd tir cue don SQD
hoac ZQ) dugc trang bi nguén phun dién tir (d0 phén cuc: ion duong hodc 4m, mao
din: 3,00kV, dai hinh nén: 30-60V, b chiét: 2,00V, nhiét do nguén: 150°C, nhiét do
xtr Iy: 350°C, dong khi hinh nén: 0L/gid, ludng khi khir solvat: 6501/gid, khoang khbi
lugng: tir 100 dén 900Da) va Acquity UPLC tir Waters: bom hai ky, ngan cdt dugc gia
nhiét va may do mang diét. B tiét luu dung moi, bom hai ky, ngén cdt dugc gia nhiét
va may do mang di6t. Cot: Waters UPLC HSS T3, 1,8um, 30 x 2,Imm, nhiét do:
60°C, khoang budc séng DAD (nm): tir 210 dén 500, gradien dung méi: A = nuéc +
5% MeOH + 0,05% HCOOH, B= Axetonitril + 0,05% HCOOH: gradien: gradien: 0
phut 0% B, 100%A; 1,2-1,5 phat 100% B; dong (ml/phut) 0,85
ViduPl:  Metyl 4-[(5-xyanothiazol-2-yl)amino]-4-oxo-butanoat (hgp chit A1)

2-aminothiazol-5-carbonitril  (1,50g, 12,0mmol) dugc hoa tan trong
tetrahydrofuran (50mL) v&i N N-dimetylanilin (1,60g, 13,2mmol) sau d6 bo sung
metyl 4-clo-4-oxo-butanoat (1,98g,13,2mmol) vao. Khudy hén hgp trong 1,5 gid &
nhiét d6 phong. BS sung etyl axetat va nuéc va chiét 16p nudc bing etyl axetat. Rira
cac 16p hiru co két hop bing nude mudi va 1am kho trén MgSOu va cb. Tinh ché hdn

hop nay bang sic ky long rira giai v6i diclometan va etyl axetat (4/1) dé tao ra metyl 4-
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[(5-xyanothiazol-2-yl) amino]-4-oxo-butanoat (1,70g, 59%). Mp= 118-119°C. LCMS
(phuong phap A) RT 0,65 phut, ES+ 240 (M+H™).

Cac hop chit sau tir bang A duéi day duoc diéu ché nho sir dung quy trinh
tuong tu: A2, A3, A4, A21, A22, A23, A26, A27 va A28.
Vidu P2: Axit 4-[(5-xyanothiazol-2-yl)amino]-4-oxo-butanoic (hop chét A5)

o) 0]

HNJK/\"/O\ HN/U\/\“/OH

N)\S ° — > N)\S °
A\ W
N N

Metyl 4-oxo0-4-(thiazol-2-ylamino) butanoat (hop chat A1) (1,70g, 7,11mmol)
dugc hoa tan trong tetrahydrofuran (20mL) va nuéc (5mL). Sau d6 bd sung lithi
hydroxit monohydrat (0,596g, 14,2mmol) vao, khudy dung dich nay & nhiét d6 phong
trong 1 gio. BS sung diclometan va nuéce va 16p hitu co dugc bo di. Axit hoa pha chira
nu6e bang HCI dén pH 4 va két tha san phdm. Loc chit rin va 1am kho trong chan
khong cao dé tao ra axit 4-[(5-xyanothiazol-2-yl)amino]-4-oxo-butanoic (1,30g, 81
%); ). LCMS (phuong phép A): 0,49 phat; ES+ 226 (M+H+).

Céc hop chit sau tir bang A dudi ddy duoc diéu ché nho sir dung quy trinh
tuong tu: A6, A7, A8, A24 va A25.

Vidu 3: 2-(2,5-dioxopyrolidin-1-yl) thiazol-5-carbonitril (hgp chat B1)

i ;ljjxa
HN)I\/\'(OH 0=\~ =0
N)\ ° > N)\S

S =
\_&\ \_K\
\N \N

Hoa tan axit 4-[(5-xyanothiazol-2-yl) amino]-4-oxo-butanoic (1,25g,
5,55mmol) trong diclometan (70mL). Oxalyl clorua (0,741mL, 8,33mmol) dugc bd

sung vao, sau d6 1a 2 giot N,N-dimetylformamit. Khudy hdn hop & nhiét do phong
trong 1 gid va & nhiét d6 50°C subt 2 gid. Loai bd dung moi va lam kho bang chan
khong. Phan con lai dugc hoa tan bang etyl axetat va rira biang natri cacbonat bdo hoa
(25mL). Lam khé céc 16p hitu co trén magie sulfat, c6 dé tao ra 2-(2,5-dioxopyrolidin-
1-yD)thiazol-5-carbonitril (hop chit B1) (0,93g, 81%). LCMS (phuong phap A): 1,02
phuat; ES+ 375 (M-H").
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Céc hop chat sau tir bang A va C duge didu ché nho st dung quy trinh tuong tu:
B2, B3 va B4.

Vidu 4: (4-flophenyl)metyl 4-oxo0-4-[[5-(triflometyl)thiazol-2-yl]Jamino]butanoat
A20

O
F

Ho 3 F (o]
& PO e Y
N=< /OK/YOH F ‘N/>_-u b
N
(6]

Bb sung vao dung dich chira axit 4-[(5-xyanothiazol-2-yl) amino]-4-oxo-

F

butanoic (250mg, 0,932mmol) trong diclometan (9mL) duoc bd sung ruou 4-
flobenzylic (0,210mL, 1,86mmol), N,N-dimetylpyridin-4-amin (0,lequiv., 11mg) va
EDCI (1,2equiv., 0,214g). Khudy hdn hop phan tmg qua dém va rira hdn hop phan img
bang HCI (1M). Pha chtra nu6e duoc chiét hai 1an bang diclometan. Cac 16p hitu co
dugc gom lai, rira bfing NaHCOj3 (bdo hoa), 1am kho trén NaSO4 va cd. Tinh ché phﬁn
con lai bang sic ky nhanh dé tao ra (4-flophenyl)metyl 4-oxo-4-[[5-
(triflometyl)thiazol-2-yl]amino]butanoat (hgp chat A20) (290mg, 82%) dudi dang chét
ran khéng mau; LCMS (phuong phap A): 0,41 phut; ES+ 208 (M+H™).
Céc hop chét sau tir bang B duoc didu ché nho st dung quy trinh tuong tu: A9,

Al10, All, A12, Al13, Al4, Al5, A16, A17, A18, A19, C1, C2 va C3.

Béang A: Cac hop chit c6 cong thirc (Ia), trong d6 W 1a O, R3, Ry, Rs vaRe 1A H

X
W
i dse
Rio N/)\ N R
R

(12)

Dir li¢u vat ly
Hop chat Phuong Thoi
g ham X |Ro| Y | R Rs phap | &% | Knéi luong
ao tur LCMS Ivu
bang 1) (phut)
A1(1,09| CN | H | S | H Me A 0,65 240
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(M+H")
A2008)| cr | H | s | H Me A | 085 283
s 3 ] (M+H+)
251/249
A306)| c | H | s | H Me A Loms |
205/293
A4 Br | H | s | H Me A oss | o
226
AS103)| oN | H | s | H H Ao | TR
268
A6(1,02)| CcF | H | s | H H A Lo | e
237/235
ATA00| ¢ | H | s | H H A oss | S
TH (400MHz, DMSO-d6)
12,35 (1 H, brs), 12,25 (1 H,
A8(LOD Br | H | S | H H brs), 7.52 (1 H, s), 2.68 (2 H.
£),2,52 (2 H, 1)
361/363
A9 Br | H | S | H| CHCFs A oo |
3195317
A10 Br | H | S | H| CHCCH A0S | ol
261/259
All Br | H | S | H |CHCHOMe| A 079 | quio)
387/385
A12 Br | H | S | H | CH@PPh | A |09 | o
A3 | ON | H | S | H | CHCF;s A | 0383|306 M-HY
Al4 | N | H | S | H | cHcCcH A | 072 | 262 (M-HY
A5 | CN | H | S | H |CHCHOMe| A | 068|282 (M-HY
A6 | ON | H | S | H | Clb@FPh | A |090 | 332 (M-HY)
351
A7 | CFs | H | S | H | CHCF;s A 1097 (e
AI8 | CF | H | S | H | cHccH A | 0389|305 M-HY
327
A19 | P | H | S | H |CHCHOMe| A | 086| i
A20 | CFs | H | S | H | CH@FPh | A | 1,02 375 M-HY
A21 CN |OMe| s | H Me A | 075 | 268 (M-HY
A2 | Me | H | S | H Me A loer| 2%
’ (M+H")
273
A23 |COMe| H | S | H Me Ao | i
A24 | CN |OMe| S | H H A | 065 | 254 (M-HY
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213
A25 Me | H | S | H H A 052
265
A26 | CHF2 | H | S | H Me A 073 | ()
A27 OMe | H | S | H Me A |065 245
’ (M+H")
261

2
A28 SMe | H | S | H Me A 10T e
247

2
A29 SMe | H | S | H H A 065 | \ien)

Bang B: Cac hop chit c6 cong thirc (Ib), trong d6 W 14 O, R3, R4, Rs vaRe 14 H

X

M
Ry
Rio N/)\ N
Rs
w e
(Ib)
Dt lidu vat ly
Hop chat Phuong | Thoi gian ,
(Tham khao X Y | R phap luu Khoi lugng
tur bang 2) LCMS (phut)
B1(2,04) CN S H A 0,41 208 (M+H")
B2 (2,03) CF3 S H A 0,75 251 M+H")
2197217
B3 (2,00) Cl S H A 0,62 (M)
263/261
B4 (2,01) Br S H A 0,65 (M)

Bang C: Céc hop chét ¢ cong thirc (Ib), trong d6 W 12 O, R3, R4, Rs vaRe 1a H

X
o b
Ry /N/)\T% Men
R4 R w

(12)

Hop chét

Rio

Ri | Phuong | Thoi

Khbi
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(Tham phap gian lugng
khao tir LCMS luu
bang 3) (phut)
250
C1(3,03) | CN H S H A 0,47
(M+H")
293
C2(3,02) | CF3 H S H A 0,75
(M+H")
305/303
C3(3,01) | Br H S H A 0,67
(M+H")

Vi du sinh hoc

Hai phép thir sinh hoc dugc thuc hién dé thir nghiém hoat tinh cta cac hop chét
theo sang ché. Trong phép thir thir nhét, hoat tinh ctia hop chit duoc dinh luong trén
ciy dau dua trén tac dung clia né dén kéo dai cubng 14 thir hai. Trong phép thir thir hai,
tac dung ctia hop chit 1én ting trudng ré lua my duge xac dinh.

Vidu B1l: Thtr nghiém trén dau

Dau Phap (Phaseolus vulgaris) cta gidng Fulvio duoc gieo trong 13 0,5L trong
d4t mun cat khong tudi phan. Céc cdy duogc trong trong diéu kién nha kinh ¢ 22/18°C
(ngay/dém) va d6 4m tuong ddi 80% ; anh sang duoc bd sung cao hon 25kLux.

Céc cy duogc xur Iy bang cac hop chat thir nghiém muoi mot ngay sau khi gieo,
khi giéng thir hai dai tir 2 dén 5mm. Trude khi ap dung, mbi hop chéat duoc hoa tan
trong dimetyl sulfoxit va pha lodng trong hdn hop etanol va nuéc (ty 1¢ 1:1 theo thé
tich). Nam micrd lit dung dich thir nghiém dugc nhé pipet vao vét cit duoc tao ra sau
khi cit 14 bic tir chan cta gidéng thir hai. Mudi bdn ngay sau khi 4p dung, chidu dai cta
cudng 14 cua 14 thir hai (dugc do tir chdn cta cudng 14 dén chdn cta 14 non thi nhat)
duoc x4c dinh dé dinh lugng hoat tinh cta cac hop chét.

Céc hop chat sau tang it nhat 1a 10% chiu dai cudng 14 thir hai: A5, B1, A2,
A6,B2, A13, Al4, Al17, A18, C1, C2.

Vi du B2: Thir nghiém trén [ia my

Céc hop chat thir dugc hoa tan trong cac thé tich nho ctia dimetyl sulfoxit va

pha lofing dén ndng d6 thich hop bang nu6c. Hat gidng lta my (Triticum aestivum)

thudc loai Arina dugc tréng trong cac chau (14,7 x 13,2cm) chita 10mL dung dich hop
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chat thich hop. Cac chau dugc giit & nhiét d 17°C trong ba ngay dé lam céc hat gidng
nay mam. Sau d6 cdy dugc bao quan & nhiét dd 5°C. Mudi hai ngay sau khi gieo/dung,
cay duoc lay ra khoi chau va xem xét. Tac dung ciia cac hop chit duge dinh lugng
bﬁng céch xac dinh dién tich cay (r€ va canh non) va do xodn ctia ré (d6 xoan 1a chi thi
ctia hoat tinh kiéu brassinosteroit).

Cac hop chit sau day giam it nhdt 5% dién tich cdy (& va chdi) va cho thdy
kiéu hinh r& xodn: A3, B2, A6, A2, A5, Al, B4, AS.
Vi du B3: Tht nghiém in vitro dé kiém tra su uc ché hoat tinh kinaza giéng
GSK3/Shaggy cua cay

Arabidopsis BIN2 kinaza (Uniprot Q39011) dugc tao ra trong E.coli BL21 du6i
dang protein hexahistidin dung hop ¢ dau tin cing N. Céc thir nghién kinaza in vitro
duoc thuc hién bang cach & 50ng protein Hiss-BIN2 v6i 5pg protein myelin co ban
(Sigma-Aldrich) 1am co chat va 5uM ATP lam dong co chét trong dung dich dém
phan tng chtra 40mM Tris-HCI, 20mM MgCl> va 0,1mg/mL albumin huyét thanh bo
trong thé tich phan tmg cudi 1a 50ul. Hoat tinh enzym dugc danh gia véi su c6 mat va
khong c¢6 mit ctia cac hop chit (duoc mé ta trong bang A va B) & néng d6 5uM bang
cach do mirc ADP tao ra sau khi G trong 1 gi¢ & 20°C nh¢ str dung thir nghiém phat
quang sinh hoc lién hop enzym (ADP-Glo, Promega Corp.). Thir nghiém nay dugc
thuc hién 1am ba 14n va phén 16n & dang axit (nhu Al hoat héa).

Céc hop chét sau trc ché hoat tinh ctia Hiss-BIN2 it nhat 20% so v6i dbi chimg
dung mdi dan: AS, A6, A7, A8.
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YEU CAUBAO HQ

Hop chét ¢6 cong thie (1)

X

Y
I P
Rio 4 N,

N Ry
@

trong do:
Y 14 O hoac S;
Rio 1a H, halogen, Ci-Cs alkyl, C1-Cs alkoxy, Ci-Cs haloalkyl hodc xyano,
X 1a halogen, Ci-Cs haloalkyl, xyano, thioxyanat, nitro, Ci-Cs alkoxy, Ci-Cs
haloalkoxy, Ci-Cs alkylthio, Ci-Cs haloalkylthio, Ci-Cs alkylsulfinyl, C;-Cs
haloalkylsulfinyl, C1-Cs alkylsulfonyl, Ci-Cs haloalkylsulfonyl, C»-Cs alkenyl,
C2-Cs alkynyl, amin, N-C;-C¢ alkyl amin, N,N-di-Ci-Cs alkyl amin, Ci-Cs
alkylcarbonyl, Ci-Cs alkoxycarbonyl, Ci-Cs haloalkoxycarbonyl, C;-Cs
haloalkylcarbonyl, C;3-Cs xycloalkyl, formyl hodac mercapto; hoic X Ia
heteroaryl hoic heteroaryl dugc thé bang mot hoic nhidu halogen, xyano, C1-Cs
alkyl, C-Cs haloalkyl;
Ri 1la H, Ci-C¢ alkyl, Ci-Cs haloalkyl, Ci-Cs alkylcarbonyl, C;-Cs
alkoxycarbonyl; hogc Ry 1a C;-Cs alkyl duoc thé bang mot hodc nhiéu xyano,
amin, carbonylamin;

R> 1a nhom cé cong thire (1°):

)

hodc R va Rx tao ra nhém vong quanh nito ¢6 cong thic (I7°):
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trong d6 m6i W doc lap 1a O hozc S;

A 1a —OR7 hodc -NHCN;

Rs, R4, Rs va Re¢ doc 1dp 1a hydro, halogen, nitro, xyano, Ci-Cs alkyl, Ci-Cs
haloalkyl, Ci-Cs alkoxy, hydroxyl, -OC(O)Rg, amin, N- C;-Cs alkyl amin hoac
N,N-di-C-Cj; alkyl amin;

trong dé Rgla hydro, C1-Cs alkyl, C1-Cs alkoxy, hodc Ci-Ces haloalkyl;

R7 12 hydro, Ci-Cs alkyl, Ci-Cs haloalkyl, C2-Cg alkenyl, C2-Cs haloalkenyl, C»-
Cs alkynyl, C2-Cs haloalkynyl, C3-C7 xycloalkyl, aryl hodc aryl duoc thé bang
mot dén nim nhém thé Ro, heteroxyclyl hodc heteroxyclyl duge thé bang mot
dén nam nhom thé Re; hodc Ry 1a Ci-Cs alkyl dugc thé bang mot hodc nhidu
Xyano, nitro, amin, hydroxyl, C;-Cs alkoxy, Ci-C¢ haloalkoxy, Ci-Cs alkylthio,
Ci1-Cs haloalkylthio, C;-Cs alkylsulfinyl, Ci-C¢ haloalkylsulfinyl, Ci-Cs
alkylsulfonyl, Ci-Cs haloalkylsulfonyl, Cs-C7 xycloalkyl, N-C;-Cs alkyl amin,
N,N-di-C1-Cs alkyl amin, aryl hodc aryl dugc thé béng mdt dén ndm nhom thé
Ro, heteroxyclyl hodc heteroxyclyl duoc thé bing mot dén nim nhom thé Ro;
mdi Ro dbc 13p 1a xyano, nitro, amino, hydroxyl, halogen, Ci-Cs alkyl, C1-Cs
haloalkyl, C2-Cs alkenyl, C>-C¢ haloalkenyl, C2-Cs alkynyl, C2-Cs haloalkynyl,
C3-Cs xycloalkyl, C3-Ce haloxycloalkyl, Ci-Cs alkoxy, Ci-Cs haloalkoxy, C1-Cs
alkylthio, C-Cs haloalkylthio, C1-Cs alkylsulfinyl, C;-Cs haloalkylsulfinyl, Ci-
Ce¢ alkylsulfonyl, Ci-Cs haloalkylsulfonyl, N-C;-Cs alkylamino, N,N-di-(C1-Cs
alkyl)amino, N,N-di-(Ci-Cealkyl)aminocarbonyl, N,N-di-(C;-Cs
alkyl)aminosulfonyl, Ci-Cs alkylcarbonyl, Ci-Cs alkylcarbonyloxy, Ci-Cs
alkoxycarbonyl, C;-Cs alkylcarbonylamino;

va mudi bét ky hodc N-oxit cia chung;

ngoai trir cac hop chat tir (i) dén (viii) sau day:
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X
S (0]
Z'/)\ N )}\/\H/ OH
NN
© (i)

trong d6 X 1a NO2, HCO hoéc Br;
i)

o O\

(i1)
trong d6 X 1a CN hoac Br va Rio 1a H; hodc trong d6 X 1a CN va Ry la CF3;

MIN/;uM "

O (iii)
trong d6 X 1a Br, I, COCH,Br, C(O)Me, COOMe, COOEt, COO'Pr hoic

COO'Bu;
Br
TS 0 Rs Re
P on
T u
R4 Ry o)

(iv)
trong d6 R* 1a H va R* 1a NH; va Rs, Re 1a H; hoic trong d6 Rs, R4 12 H va Rs,

iii)

iv)

Rs 12 etyl; hodc trong d6 R3, R4 13 H va Rs 1a metyl va Rg 1a 'Pr;
V)
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1
S 0 P
N H
© v);

vi)

(0]
i

o T;\ ﬁ A
&

@
(vi)
trong d6 R 1a CH2CH2CONH:? hodc CH2CH2CN va R7 [a metyl hoac etyl;

vii)

(vii)
trong d6 R, R4, Rs, Re 1a H; hodc trong d6 R3, R4 1a H va Rs, Re 1a etyl; hodc
trong d6 R3, R4 1a H va Rs 1a metyl va Re 12 'Pr; hoiic trong d6 Rs 12 metyl va R,
Rs, R¢ la H;

vii)
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Hop chét theo diém 1, trong doé:

Rz 12 nhédm c6 cdng thie (17);

A la-ORy;

YI1as;

ca hai Wla O;

Ri 14 H hodc Ci-Cs alkyl;

X 14 halogen, triflometyl hoac xyano;

R3, R4, Rs va Re doc 14p 1a hydro, halogen, nitro, xyano, Ci-Cs alkyl, C1-C3
haloalkyl, C1-Cs alkoxy, hodc hydroxyl;

R7 1a hydro, Ci-Cs alkyl, Ci-Cs haloalkyl, C2-Cg alkenyl, C2-Cs alkynyl, hodc R7
14 C1-Cs alkyl dugc thé bang C1-Cs alkoxy, C1-Cs alkylthio hodc aryl; va
R0 1a hydro, halogen, Ci-Cs haloalkyl hoac xyano.

Hop chét theo diém 1, trong d6:

Rz 1a nhém c6 cong thirc (I7);

Ala—-OR7;

Ylas;

cahai Wla O;

Ri1a H hodc Ci-Cs alkyl;

X 1a Me, CO2Me, CHF2, OMe, SMe;

R3, R4, Rs va Re dgc lap 1a hydro, halogen, nitro, xyano, C1-Cs alkyl, Ci-Cs
haloalkyl, Ci-Cs alkoxy, hodc hydroxyl;

R7 1a hydro, C1-Ce alkyl, C1-Ce haloalkyl, C2-Cs alkenyl, C2-Cs alkynyl, hoac R7
14 C1-Cs alkyl duge thé bang C1-Cs alkoxy, C1-Cs alkylthio hodc aryl; va
Rio 12 hydro, halogen, C1-Cs haloalkyl hodc xyano.

Hop cht theo diém 1, trong d6:
R> 1a nhém c6 cong thuce (1°);
Ala-NHCN;

YIas;

ca hai Wla O;

Ri1a H hodc Ci-Cs alkyl;

-42-



10.

11.

32081

X la halogen, triflometyl hodc xyano;

R3, R4, Rs va Rg ddc 1dp 1a hydro, halogen, nitro, xyano, C;-Cs alkyl, C1-C3
haloalkyl, C1-C; alkoxy, hodc hydroxyl; va

Rio 1a hydro, halogen, Ci-Cs haloalkyl hodc xyano.

Hop chét theo diém bét ky trong sb cac diém tir | dén 4, trong d6 R 14 hydro,
metyl, etyl hoac propyl.

Hop chét theo diém bét ky trong sb cac diém tir 1 dén 5, trong d6 R 1a hydro,
metyl, etyl hoac R7 14 benzyl.

Hop chit theo diém 1, trong d6:

R va R, tao ra nhém vong quanh nito c6 cong thue (I°);

Ylas;

cahai Wla O;

X 1a halogen, triflometyl hodc xyano;

R3, R4, Rs va R¢ dc 18p 1a hydro, halogen, nitro, xyano, C1-Cs alkyl, C1-C3
haloalkyl, C1-Cs alkoxy, hodc hydroxyl;

Rio 12 hydro, halogen, C-Cs haloalkyl hodc xyano.

Hop chét theo diém bét ky trong sb cac diém tir 1 dén 7, trong d6 X 13 brom,

clo, triflometyl hodc xyano.

Hop chit theo diém bat ky trong sb cac diém tir 1 dén 8, trong d6 Rs, R4, Rs va
Rs doc 1ap 1a hydro hoac Ci-Cs alkyl.

Hop chét theo diém bét ky trong sb cac diém tir 1 d&én 9, trong d6 Rio 12 hydro,

clo, brom, triflometyl hodc xyano.
Ché pham diéu hoa sinh trudng thuc vat chira hop chét theo diém bét ky trong

s0 cac dieém néu trén, va chat bd tro cho ché pham dugc chap nhan trong ndong

nghiép.
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Ché pham thuc ddy hat nay mam chira hop chét theo diém bét ky trong sb cac

diém néu trén, va chét bd trg cho ché pham dugc chap nhan trong néng nghiép.

Phuong phap diéu hoa sinh trudng thuc vat & dia diém trong, trong d6 phuong
phap nay bao gém viéc ding cho dia diém trdng luong diéu hoa sinh trudng
thuc vat ctia hop chét theo diém bat ky trong s cac diém tir 1 dén 10, hodc hop
chét bét ky trong s cac hop chét tir (i) dén (viii) nhu duge x4c dinh trong diém

1, hoic ché pham theo diém 11.

Phuong phap thiic ddy hat nay mam bao gdm viéc dung cho hat, hoac dia diém
chira hat, luong thiic ddy hat ndy mam ctia hop chét theo diém bt ky trong sb
cac diém tir 1 dén 10, hodc hop chat bit ky trong s6 cac hop chat tir (i) dén (viii)

nhu dugc xac dinh trong diém 1, hodc ché phém theo diém 12.

Phuong phap phong trir co dai bao gdm viéc dung cho dia diém chira hat luong
thic day hat nay mam cta hop chit theo diém bét ky trong sb cac diém tir 1 dén
10, hodc hop chit bat ky trong sb cac hop chit tir (i) dén (viii) nhu duoc xéac
dinh trong diém 1, hodc ché phim theo diém 12, cho phép hat ndy mam, va sau

do6 dung cho dia diém trong thuoc di€t co sau nady mam.





