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Cong thire Mgt

Sang ché cling dé cap dén cac hop chat va quy trinh diéu ché cac hop chat nay dé dung lam
thuoc trir dich hai (vi du, thudc trir ve bét, thudc trir sau, thudc diét than mém, va thudc diét
giun tron), va quy trinh phong trir cac loai gay hai bang cach st dung cac hop chat nay.
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Linh vie k§ thuit dwoc dé cap

Séng ché dé cap t6i quy trinh diéu ché cac hop chét c6 thé ding 1am thudc trir dich
hai (vi du, thudc diét ve bét, thudc trir sau, thudc diét nhuyén thé, va thudc di¢t giun
tron), cac hop chat thu duge, va quy trinh trir dich hai bang cach sir dung cac hop chit
nay.

Tinh trang k¥ thuit ciia sing ché

Céc lodi gy hai gy ra hang triéu cai chét ciia con ngudi trén thé gidi mdi nam.
Ngoai ra, ¢6 trén mudi ngan loai gy hai gy ton hai trong nong nghiép. Gia tri tdn that
trong ndng nghiép trén toan thé giGi udce tinh 1én d&én hang ty d6 la My mdi nam.

Moi lam hu hong toan b cac két cau tric tu gia va cong cong. Gia tri ton that do
moi gy ra trén toan thé gidi cling uéc tinh 1én dén hang ty 6 la My mdi nam.

Nhiéu loai gy hai an va lam bién chét thuc pham cét trir. Gia tri tdn thét thuc
pham cét trir ndy trén toan thé giéi cling wdce tinh 1én dén hang ty @6 la M¥ mdi nam,
nhung diéu quan trong hon 14 ching l4y di cia con nguoi nhing thuc phdm thiét yéu.

Do d6, rét can c6 cac loai thubc trir dich hai méi. Loai gy hai ngay cang c6 kha
ning khang lai cic loai thude trir sau hién dang dwoc st dung. D3 co hang trdm loai gay
hai c¢6 kha nang khang lai mét hodc nhiéu loai thubc trr dich hai. Ching da phat trién
tinh khang d6i v6i mot s6 loai thudc trir dich hai cii nhu DDT, carbamat va phosphat hitu
co, va ngay ca d6i véi mot sb loai thube trir dich hai méi hon, tinh khang cling da va
dang duoc phat trién.

Do d6, vi nhiéu ly do, ké ca cac ly do néu trén, can phai tim ra dugc thudc trir dich
hai méi. ’
Ban chat ky thuit cia sang ché

Sang ché dé& xudt hop chét c6 cong thirc sau (“Cong thirc Mot”):
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trong dé:
(A)  Ar' duge chon tir:
(1)  furanyl, phenyl, pyridazinyl, pyridyl, pyrimidinyl, thienyl, hoc

(2)  furanyl dugc thé, phenyl duoc thé, pyridazinyl dugc thé, pyridyl dugc thé,
pyrimidinyl dugc thé, hoic thienyl dugc thé, trong d6 furanyl duoc thé, phenyl dugc thé,
pyridazinyl dugc thé, pyridyl dugc thé, pyrimidinyl dugc thé, va thienyl duoc thé c6 mot
hozc nhiéu phéan tir thé doc l4p duge chon tir H, F, CI, Br, I, CN, NO,, C,-C alkyl, C;-Cy
haloalkyl, C;-C¢ xycloalkyl, C;-C¢ haloxycloalkyl, C;-C¢ xycloalkoxy, C3-Cs
haloxycloalkoxy, C;-C¢ alkoxy, C;-C¢ haloalkoxy, C,-Cs alkenyl, C,-Cg alkynyl,
S(=0)n(C1-C¢ alkyl), S(=0),(C;-Cg haloalkyl), OSO,(C;-Cg alkyl), OSO,(C;-Cg
haloalkyl), C(=O)NR'R’, (C;-Cq alkyl)NR*R’, C(=0)(C;-Cs alkyl), C(=0)O(C;-Cq
alkyl), C(=O)(C;-Cs haloalkyl), C(=0)O(C;-C¢ haloalkyl), C(=0)(Cs-Cs xycloalkyl),
C(EO)O(C5-C¢  xycloalkyl), C(=0)(C,-Cs alkenyl), C(=0)O(C,-Cs alkenyl), (C;-Cs
alkyl)O(C;-Cs alkyl), (C;-Cq alkyl)S(Cy-Cg alkyl), C(=0)(C;-Cg alkyl)C(=0)O(C;-Cs
alkyl), phenyl, phenoxy, phenyl dugc thé, va phenoxy dugc thé,

trong d6 phenyl dugc thé va phenoxy dugc thé c6 mét hodc nhidu phan tir thé doc
1dp duoc chon tr H, F, Cl, Br, I, CN, NO,, C;-Cq4 alkyl, C;-C¢ haloalkyl, C;-Cs
xycloalkyl, C;-C¢ haloxycloalkyl, Cs;-Cs xycloalkoxy, Cs;-Cs haloxycloalkoxy, Ci-Cg
alkoxy, C;-C¢ haloalkoxy, C,-Cg alkenyl, C,-Cg4 alkynyl, S(=0),(C;-Cs alkyl), S(=0),
(C1-C¢ haloalkyl), OSO,(C;-Cg alkyl), OSO,(Cy-Cs haloalkyl), C(=O)NR*R’, (C;-Cq
alky)NR'R’, C(=0)(C;-C¢ alkyl), C(=0)0O-(C;-Cs alkyl), C(=0)(C;-C¢ haloalkyl),
C(=0O)O(Cy-C¢  haloalkyl), C(=0)(C;-Cg¢ xycloalkyl), C(=0)O(Cs;-Cg xycloalkyl),
C(=0)(Cy-Cq alkenyl), C(=O)O(C,-C¢ alkenyl), (C-Cg¢ alkyl)O(Ci-Cg alkyl), (C;-Cg
alkyl)S(C;-Cg alkyl), C(=O0)(C;-Csg alkyl)C(=0)O(C;-Cs alkyl) phenyl, va phenoxy;

(B) Het la nhan di vong, bao hoa hoac chua bdo hoa, ¢6 5 hoac 6 canh, chira mot hodc

nhiéu nguyén tir khac loai doc 1ap dwoc chon tir nito, luu huynh, hodc oxy, va trong do6
Ar' va Ar? khong phai & vi tri ortho v6i nhau (nhung c6 thé 13 meta hoic para, nhu vi tri
1,3 d6i voi vong 5 canh va vi tri 1,3 hodc 1,4 dbi voi vong 6 canh), va trong d6 nhan di
vong ndy ciing c6 thé dugc thé bing mot hogic nhidu phan tir thé doc lap duge chon tir H,
F, Cl, Br, I, CN, NO,, oxo, C;-Cq4 alkyl, C;-C¢ haloalkyl, Cs-C4 xycloalkyl, C;-Cg
haloxycloalkyl, C;-C¢ xycloalkoxy, C;-C¢ haloxycloalkoxy, Ci-Cg alkoxy, C;-Cg
haloalkoxy, C,-Cq alkenyl, C,-C¢ alkynyl, S(=0),(C;-Cs alkyl), S(=0),(C;-C¢ haloalkyl),
OSO,(Cy-Cs  alkyl), OSO,(Ci-C¢ haloalkyl), C(=O)NR'R’, (C;-Cs alkyl)NR*R’,
C(=0)(Cy-Cg  alkyl), C(=O)O(C1-C6‘ alkyl), C(=0)(C;-C¢ haloalkyl), C(=0)O(C;-Cs
haloalkyl), C(=0)(C;-Cs xycloalkyl), C(=0)O(Cs-Cg xycloalkyl), C(=0)(C,-Cs alkenyl),
C(=O0)O(C,-C¢ alkenyl), (C;-C¢ alkyl)O(C;-Cg alkyl), (C;-Cq alkyl)S(Cy-Cg alkyl),
C(=0)(C;-Cs alkyl)C(=0)O(C;-Cs alkyl), phenyl, phenoxy, phenyl dugc thé va phenoxy
duoc the,
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trong d6 phenyl dugc thé va phenoxy duogc thé c6 mot hodc nhidu phén tir thé doc
lap dugc chon tr H, F, Cl, Br, I, CN, NO,, C;-C¢ alkyl, C;-C¢ haloalkyl, Cs-Cg
xycloalkyl, C;-C¢ haloxycloalkyl, C;-C¢ xycloalkoxy, Cs-Cs haloxycloalkoxy, C;-Cg
alkoxy, C;-Cs haloalkoxy, C,-Cg alkenyl, C,-Cy alkynyl, S(=0),(C;-Cs alkyl), S(=0),
(Ci-C¢ haloalkyl), OSO,(C;-Cs alkyl), OSO,(C;-Cg haloalkyl), C(=0)H, C(=O)NR*R’,
(Ci-Cs alkyl)NR'R?, C(=0)(C,-Cs alkyl), C(=0)O(C;-Cs alkyl), C(=0)(C;-Cg haloalkyl),
C(=0)O(Ci-Cs  haloalkyl), C(=0)(Cs-C¢ xycloalkyl), C(=0)O(Cs;-C¢ xycloalkyl),
C(=0)(Cy-Cq alkenyl), C(=0)O(C,-C¢ alkenyl), (C;-Cg alkyl)O(C;-Cg alkyl), (C;-Cg
alkyl)S(C,-Cs alkyl), phenyl, va phenoxy;

(C)  Ar? dugce chon tir:
(1)  furanyl, phenyl, pyridazinyl, pyridyl, pyrimidinyl, thienyl, hodc

(2) furanyl dugc thé, phenyl dugc thé, pyridazinyl dugc thé, pyridyl dugc thé,
pyrimidinyl dugc thé, hodc thienyl dugc thé, trong do6 furanyl dugc thé, phenyl dugc thé,
pyridazinyl dugc thé, pyridyl dugc thé, pyrimidinyl dugc thé, va thienyl dugc thé, c6 mot
hogc nhiéu phén tir thé doc 1ap dugc chon tir H, F, Cl, Br, I, CN, NO,, C;-Cg alkyl, C;-Cq
haloalkyl, C;-C¢ xycloalkyl, C;-C¢ haloxycloalkyl, C;-C¢ xycloalkoxy, Cs3-Cg
haloxycloalkoxy, C;-Cs alkoxy, C;-C¢ haloalkoxy, C,-C¢ alkenyl, C,-C¢ alkynyl,
S(=0)y(C-Cs  alkyl), S(=0),4(Ci-C¢ haloalkyl), OSO,(C;-Cg alkyl), OSO,(C;-Cg
haloalkyl), C(=O)NR'R’, (C;-C¢ alkyl)NR'R’, C(=0)(C;-C¢ alkyl), C(=0)O(C;-Cs
alkyl), C(=0)(C;-Cs haloalkyl), C(=0)O(C;-Cs haloalkyl), C(=0)(C;-C¢ xycloalkyl),
C(=0)O(C5-Cs xycloalkyl), C(=0)(C,-C¢ alkenyl), C(=0)O(C,-C¢ alkenyl), (C;-Cs
alkyl)O(C;-Cs alkyl), (C;-Cg alkyl)S(C;-Cs alkyl), C(=0)(C;-Cs alkyl)C(=0)O(C;-C
alkyl), phenyl, phenoxy, phenyl dugc thé va phenoxy dugc thé,

trong d6 phenyl dugc thé va phenoxy dugc thé c6 mot hodc nhiéu phan tir thé doc
lap dugc chon tir H, F, Cl, Br, I, CN, NO,, C;-Cs alkyl, C;-C¢ haloalkyl, C5-Cg
xycloalkyl, C;-C¢ haloxycloalkyl, C;-C¢ xycloalkoxy, Cs-Cg haloxycloalkoxy, C;-Cg
alkoxy, C;-C¢ haloalkoxy, C,-C¢ alkenyl, C,-Cy alkynyl, S(=0),(C;-Cs alkyl), S(=0),
(Ci-C¢ haloalkyl), OSO,(C;-Cg alkyl), OSO,(C;-Cg haloalkyl), C(=O)H, C(=O)NR*R"
(Ci-Cs alkyl)NRR’, C(=0)(C,-Cs alkyl), C(=0)O(C;-Cs alkyl), C(=0)(C;-Cg haloalkyl),
C(=0)O(Ci-Cs  haloalkyl), C(=0)(Cs-Cs xycloalkyl), C(=0)O(Cs-C¢ xycloalkyl),
C(=O0)(Ci-Cs  haloalkyl), C(=0)(C,-C¢ alkenyl), C(=0)O(C,-Cs alkenyl), (C;-Cg
alkyl)O(C;-Cs alkyl), (C;-Cg alkyl)S(C;-Cg alkyl), C(=0)(C;-Cs alkyl)C(=0)O(C;-Cg
alkyl), phenyl, va phenoxy);

(D) R! dugc chon tir H, C;-Cg alkyl, C;5-Cq xycldalkyl, C,-C¢ alkenyl, C,-Cg4 alkynyl,
S(=0)(C1-Cs alkyl), C(=O)NR'R’, (C;-Cg alkyl)NR'R’, C(=0)O(C;-C¢ alkyl),
C(=O)(C5-Cs  xycloalkyl), C(=0)O(C;-C¢ xycloalkyl), C(=0)(C,-C¢ alkenyl),
C(=0)O(Cy-Cs alkenyl), (C;-Cq alkyl)O(C;-Cs alkyl), (C;-Cg alkyl)OC(=0)(C;-Cs alkyl),
(C4-Cs alkyl)S(C;-Cs alkyl), (C1-Cg alkyl)OC(=0)O(C;-Cg alkyl),
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trong d6 mdi alkyl, xycloalkyl, xycloalkoxy, alkoxy, alkenyl, va alkynyl tiy y
dugc thé biang mot hodc nhiéu phan tir thé doc 1ap duge chon tir F, Cl, Br, I, CN, NO,,
oxo, C;-Cs alkyl, C;-C¢ haloalkyl, C;-C¢ xycloalkyl, C;-Cg haloxycloalkyl, Cs-Cg
xycloalkoxy, C;-Cg haloxycloalkoxy, C;-Cg alkoxy, C;-Cg haloalkoxy, S(=0),(C;-Cg
alkyl), S(=0)n(C;-C¢ haloalkyl), OSO,(C;-C¢ alkyl), OSO,(C;-Cs haloalkyl),
C(=O)NR'R’, (C;-C¢ alky)NR'R’, C(=0)(C;-C¢ alkyl), C(=0)O(C;-C¢ alkyl),
C(=O)(Ci-C¢  haloalkyl), C(=0)O(C;-Cs haloalkyl), C(=0)(Cs3-Cs xycloalkyl),
C(=0)O(C5-Cs xycloalkyl), C(=0)(C,-Cs alkenyl), C(=0)O(C,-C¢ alkenyl), (C;-Cg
alkyl)O(C;-Cg alkyl), (C;-Cg alkyl)S(Ci-Cq alkyl), C(=0)(C;-Cs alkyl)C(=0)O(C;-Cq
alkyl), phenyl, va phenoxy;

(E) R? dugc chon tr (K), H, C;-Cq alkyl, Cs;-C¢ xycloalkyl, C,-C4 alkenyl, C,-Cg
alkynyl, C(=O)(C;-Cs alkyl), (C;-Cs alkyl)O(C;-Cg alkyl), (C;-C¢ alkyl)S(C;-Cs alkyl),
C;-Cs alkylphenyl, C;-Cg alkyl-O-phenyl, C(=O)(Het-1), (Het-1), (C;-C¢ alkyl)-(Het-1),
Ci-Cg alkyl-O-C(=O)C;-Cs alkyl, C;-C¢ alkyl-O-C(=0)(C;-C¢ alkyl), C;-C¢ alkyl-O-
C(=0)0OC;-Cg alkyl, C;-Cg alkyl-O-C(=O)N(R'R?), C;-C¢ alkylC(=O)N(R*)C;-C¢ alkyl-
(Het-1), Ci-Cs alkylC(=O)(Het-1), Ci-Cs alkylC(=0)N(R*)C,;-Cs
alkyIN(R)(R"))(C(=0)OH), C;-C¢ alkylC(=O)N(R*)C;-Cs alkyIN(R*)(RY), C;-Cs
alkylC(=O)N(R")C;-Cs alkyIN(R*)C(=0)-O-C,-C¢ alkyl, C;-C¢ alkylC(=O)N(R*)C;-Cs
alkyl(N(R*)C(=0)-0-C;-C¢ alkyl)(C(=0)OH), C;-C¢ alkylC(=0)(Het-1)C(=0)-0-C;-Cq
alkyl, C;-Cg alkyl-O-C(=0)-0O-C;-Cg alkyl, C;-Cg alkyl-O-C(=0)C;-Cs alkyl, C;-Cg alkyl-
0-C(=0)C5-Cs xycloalkyl, C;-C4 alkyl-O-C(=O)(Het-1), C;-C¢ alkyl-O-C(=0)C;-Cq
alkyl-N(R*)C(=0)-0-C;-Cs alkyl, C;-C; alkyl-NR*R?, (C;-Cs alkyl)S-(Het-1) hoic C;-Cg
alkyl-O-(Het-1),

trong d6 mdi alkyl, xycloalkyl, alkenyl, alkynyl, phenyl, va (Het-1) tily ¥ dugc thé
bang mot hodc nhiéu phin tir thé doc 1ap dugc chon tir F, Cl, Br, I, CN, NO,, NR*R?,
Ci-C¢ alkyl, C;-C¢ haloalkyl, C;-C¢ xycloalkyl, Cs-Cs haloxycloalkyl, Cs3-Cg
xycloalkoxy, Cs-Cs haloxycloalkoxy, C;-Cg alkoxy, C;-Cs haloalkoxy, C,-Cs alkenyl,
C;3-C¢ xycloalkenyl, C,-Cq alkynyl, C;-C¢ xycloalkynyl, S(=0),(C;-Cs alkyl), S(=0),
(C1-Cs haloalkyl), OSO,(Cy-Cs alkyl), OSO,(C;-Cg haloalkyl), C(=0)H, C(=0)OH,
C(=O)NR'R’, (C;-Cs alky)NR'R’, C(=0)(C;-C¢ alkyl), C(=0)O(C;-C¢ alkyl),
C(=0)(Ci-C¢  haloalkyl), C(=0)O(C;-C¢ haloalkyl), C(=0)(C3-Cs xycloalkyl),
C(=0)O(C5-Cs xycloalkyl), C(=0)(C,-Cs alkenyl), C(=0)O(C,-C¢ alkenyl), (C;-Cq
alkyl)O(C;-Cs alkyl), (C;-Cq alkyl)S(Ci-Cg alkyl), C(=0)(C;-Cg alkyl)C(=0)O(C;-Cq
alkyl), phenyl, phenoxy, Si(C;-Cs alkyl)s, S(=O),NR*R?, hoac (Het-1);

(F) R?dugc chon tir phenyl, C;-Cg¢ alkylphenyl, CI—C6 alkyl-O-phenyl, C,-C¢ alkenyl-
O-phenyl, (Het-1), C;-Cg¢ alkyl(Het-1), hodc C;-Cg alkyl-O-(Het-1),

trong d6 méi alkyl, xycloalkyl, alkenyl, alkynyl, phenyl, va (Het-1) tiy y dugc thé
bing mot hodc nhidu phin tir thé doc 1ap duoc chon tr F, CL Br, I, CN, NO,, NR*R’,
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Ci-C¢ alkyl, C;-C¢ xycloalkyl, C;-C¢ haloxycloalkyl, Cs-Cs xycloalkoxy, C;-Cg
haloxycloalkoxy, C;-Cs alkoxy, C;-Cg haloalkoxy, C,-C¢ alkenyl, C3-Cs xycloalkenyl,
C,-C¢ alkynyl, C;-Cg xycloalkynyl, S(=0),(C;-Cs alkyl), S(=0),(C;-C¢ haloalkyl),
OS0,(C;-Cg alkyl), OSO,(C;-Cg haloalkyl), C(=O)H, C(=O0)NR'R’, (C;-C¢ alky])NR*R’,
C(=0)(C;-C¢ alkyl), C(=0)O(C;-C¢ alkyl), C(=0)(C;-C¢ haloalkyl), C(=0)O(C;-Cg
haloalkyl), C(=0)(C;s-C¢ xycloalkyl), C(=0)O(C;-C¢ xycloalkyl), C(=0)(C,-C¢ alkenyl),
C(=0)O(C,-C¢ alkenyl), O(C;-Cg alkyl), S(Cy-Cs alkyl), C(=0)(C;-C¢ alkyl)C(=0)O
(Cl-C6 alkyl), phenyl, phenoxy, va (Het-1);

(G) R*duoc chon tir (K), H, hodc C;-Cg alkyl;
(H) MIaN hoic C-R’,

trong do R’ dugc chon tir H, F, CL, Br, I, CN, NO,, C,-Cq alkyl, C;-Cg haloalkyl,
C3-Cs xycloalkyl, C;-Cq haloxycloalkyl, S(=0),(C;-Cs alkyl), S(=0),(C;-Cs haloalkyl),
C(=O)NR'R’, C(=0)(C;-Cs alkyl), C(=0)O(C;-Cs alkyl), C(=0)(C;-Cq haloalkyl),
C(=0)O(C;-C¢ haloalkyl), C(=O)(Cs-C¢ xycloalkyl), C(=0)O(Cs-Cy xycloalkyl),
C(=0)(C,-C¢ alkenyl), C(=O)O(C,-Cg alkenyl), hodc phenyl;

O (1) Q'duge chon tir O hodc S,
2) Q2 dugc chon tir O hoic S;

()  R*vaR’ ddc 1ap duge chon tir H, C;-Cq alkyl, C;-Cq haloalkyl, C3-Cg xycloalkyl,
Cs-Cs haloxycloalkyl, C,-Cg alkenyl, C,-Cg alkynyl, S(=0),(C;-Cs alkyl), S(=0),(C;-Cg
haloalkyl), OSO,(C;-Cg alkyl), OSO,(C;-Cs haloalkyl), C(=0)H, C(=0)(C;-C¢ alkyl),
C(=0)O(C;-Cg alkyl), C(=0)(C;-Cg haloalkyl), C(=0)O(C;-C¢ haloalkyl), C(=0)(C;5-Cg
xycloalkyl), C(=0)O(Cs-C¢ xycloalkyl), C(=0)(C,-Cs alkenyl), C(=0)O(C,-C¢ alkenyl),
(Ci-Cs  alky)O(C;-C¢  alkyl), (C;-C¢ alkyl)S(C;-C¢  alkyl), C(=0)(C;-Cg
alkyl)C(=0O)O(C;-Cg alkyl), va phenyl,

trong d6 mdi alkyl, xycloalkyl, xycloalkoxy, alkoxy, alkenyl, alkynyl, phenyl,
phenoxy, va (Het-1), tlly ¥ duoc thé bang mot hoic nhidu phéan tir thé doc 14p duge chon
tr F, Cl, Br, I, CN, NO,, oxo, C;-C¢ alkyl, C;-Cs haloalkyl, C;-C4 xycloalkyl, C3-Cg
haloxycloalkyl, C;-Cs xycloalkoxy, C;-Cg haloxycloalkoxy, C;-Cg alkoxy, C;-Cg
haloalkoxy, C,-Cs alkenyl, C;-Cq xycloalkenyl, C)-Cs alkynyl, C;-Cy xycloalkynyl,
SEO),(C-Cs  alkyl), S(=0),(C;-C¢ haloalkyl), OSO,(C;-C¢ alkyl), OSO,(C;-Cg
haloalkyl), C(=O)H, C(=0)OH, C(=0)(C;-Cs alkyl), C(=0)O(C;-Cs alkyl), C(=0)(C;-Cq
haloalkyl), C(=0)O(C;-C¢ haloalkyl), C(=0)(C;-Cs xycloalkyl), C(=0)O(C;5-Cg
xycloalkyl), C(=0)(C,-C¢ alkenyl), C(=0)O(C,-Cg alkenyl), (C;-Cs alkyl)O(C;-Cq alkyl),
(Ci-Cs  alkyD)S(C-Cg¢  alkyl), C(=0)(C;-Cs alkyl)C(=0)O(C;-Cs alkyl), phenyl,
halophenyl, phenoxy, va (Het-1),

v hogc R*va R’ cing nhau tlty ¥ ¢6 thé tao thanh nhém vong bo hoa hodc chua bao
hoa ¢6 tir 5 d&n 7 canh c6 thé chira mot hoidc nhiéu nguyén tir khéc loai dugc chon tir
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nito, luu huynh, va oxy, va trong d6 nhém vong nay cé thé dugc thé béng F, Cl, Br, 1,
CN, oxo, thioxo, C;-Cg alkyl, C;-C¢ haloalkyl, C3-C¢ xycloalkyl, C3-C4 haloxycloalkyl,
C;-C¢ xycloalkoxy, C;-Cg haloxycloalkoxy, C;-Cg alkoxy, C;-Cg haloalkoxy, C,-Cg
alkenyl, C;-C4 xycloalkenyl, C,-C¢ alkynyl, C;-Cs xycloalkynyl, S(=0),(C;-C¢ alkyl),
S(=0)n(C;-C¢ haloalkyl), OSO,(C;-Cs alkyl), OSO,(C;-Cg haloalkyl), C(=0)(C;-Cg
alkyl), C(=0)O(C;-Cg alkyl), C(=0)(C;-C¢ haloalkyl), C(=0)O(C;-Cs haloalkyl),
CEO)(C5-Cs  xycloalkyl), C(=0)O(C;-C¢ xycloalkyl), C(=0)(C,-Cs alkenyl),
C(=O)O(C,-Cq alkenyl), (Cy-Cg alkyl)O(C;-Cg alkyl), (Ci-Cg alkyl)S(Ci-Cg alkyl),
C(=0)(C;-Cg alkyl)C(=0)O(C;-C alkyl), phenyl, phenyl duge thé, phenoxy, va (Het-1);

(K) R?vaR* cing voi CQH)(NY), tao thanh nhém vong hydrocarbyl bdo hoa hoac
chua bdo hoa c6 tir 4 d@n 7 canh, c6 thé chra mot hodc nhiéu nguyén tir khac loai khac
dugc chon tir nito, luvu huynh, va oxy,

trong d¢6 nhém vong hydrocarbyl nay c6 thé tity y duoc thé bang Ré va R,

trong d6 R® va R” doc 14p duge chon tir H, F, CL, Br, I, CN, C;-Cs alkyl, oxo,
thioxo, C;-C¢ haloalkyl, C3-C4 xycloalkyl, C;-Cs haloxycloalkyl, C;-C¢ xycloalkoxy,
C;-Cg haloxycloalkoxy, C;-C¢ alkoxy, C;-C¢ haloalkoxy, C,-C¢ alkenyl, C;-Cg
xycloalkenyl, C,-C¢ alkynyl, Cs;-C¢ xycloalkynyl, S(=0),(C;-Cs alkyl), S(=0),(C;-Cg
haloalkyl), OSO,(C;-Cs alkyl), OSO,(C;-C¢ haloalkyl), C(=0)(C,-C¢ alkyl), C(=0)O
(Ci-C¢  alkyl), C(=O)(C;-C¢ haloalkyl), C(=0)O(C;-Cg haloalkyl), C(=0)(C;-Cs
xycloalkyl), C(=0)O(Cs-C¢ xycloalkyl), C(=0)(C,-Cg alkenyl), C(=0)O(C,-Cs alkenyl),
(Ci1-Cs  alkyl)O(C;-Cs  alkyl), (C;-C¢ alkyl)S(C;-C¢  alkyl), C(=0)(C;-Cq
alkyl)C(=0)O(C,-Cg alkyl), phenyl, phenyl dugc thé, phenoxy, hodc (Het-1);

(L) (Het-1) 1a nhan di vong, bdo hoa hodc chua bdo hoa, ¢6 5 hoac 6 canh, chira mot
hodc nhiéu nguyén tir khac loai doc 1ap duogc chon tir nito, luvu huynh hoic oxy, trong do6
nhan di vong nay ciing c6 thé duoc thé biang mot hodc nhiéu phén tir thé doc lap dugce
chon tir H, F, Cl, Br, I, CN, NO,, oxo, C;-C¢ alkyl, C;-Cg4 haloalkyl, C3-C4 xycloalkyl,
C;-C¢ haloxycloalkyl, C;-Cq xycloalkoxy, C;-Cg haloxycloalkoxy, Ci-C¢ alkoxy, C;-Cs
haloalkoxy, C,-C¢ alkenyl, C,-Cg alkynyl, S(=0),(C;-Cs alkyl), S(=0),(C;-Cg haloalkyl),
0SO0,(Cy-Cs  alkyl), OSO,(Ci-C¢ haloalkyl), C(=O)NR'R’, (C;-C¢ alkyl)NR*R’,
C(EO)(Cy-Cg alkyl), C(=O)O(C;-Cg alkyl), C(=0)(Cy-C¢ haloalkyl), C(=0)O(C;-Cq
haloalkyl), C(=0)(C;-C¢ xycloalkyl), C(=0)O(Cs-Cg¢ xycloalkyl), C(=0)(C,-C¢ alkenyl),
C(=O)O(Cy-Cq  alkenyl), (C;-C¢ alkyl)O(Cy-Cg alkyl), (C;-Cg alkyl)S(Cy-Cg alkyl),
C(=0)(C;-Cg alkyl)C(=0)O(C;-Cg alkyl), phenyl, phenoxy, phenyl dugc thé va phenoxy
duoc the,

trong d6 phenyl dugc thé va phenoxy duoc thé c6 mot hodic nhidu phin tir thé doc
lap duge chon tor H, F, Cl, Br, I, CN, NO,, C;-C¢ alkyl, C;-C¢ haloalkyl, C;-Cg
xycloalkyl, C;-C¢ haloxycloalkyl, C;-Cg xycloalkoxy, C;-Cs haloxycloalkoxy, C;-Cg
alkoxy, C;-C¢ haloalkoxy, C,-C¢ alkenyl, C,-C¢ alkynyl, S(=0),(C;-C¢ alkyl), S(=0),
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(C1-Cs haloalkyl), OSO,(C;-Cg alkyl), OSO,(Cy-C¢ haloalkyl), C(=0)H, C(=0)NR*R?,
(C1-Cg alkyl)NR'R?, C(=0)(C;-Cg alkyl), C(=0)O(C;-Cs alkyl), C(=0)(C;-Cg haloalkyl),
C(=0)O(C;-Cs  haloalkyl), C(=0)(C;-Cg xycloalkyl), C(=0)O(C;-Cs xycloalkyl),
C(=0)(C,-C¢ alkenyl), C(=0)O(C,-Cs alkenyl), (C;-Cs alkyl)O(C;-Cg alkyl), (C;-Cg
alkyl)S(C,;-Cg alkyl), phenyl, va phenoxy; va
(M) mdinriéngrélao, 1, hoic 2.

Nhiéu hop chét theo sang ché c6 thé dwoc thé hién & hai hodc nhidu dang hd bién
nhu khi R', R%, hoic R*, 1a H (xem vi du, “So dd TAU” duéi ddy). Nhim muc dich lam
don gian héa céc so dd, tat ca cac hop chit da dugc thé hién nhu mot chat hd bién. Chét
hd bién bit ky va tit ca cac chit hd bién déu nim trong pham vi sang ché nay, va khéong
can phai suy luan d& xem liu c4c phan t&r c6 tdn tai dudi dang hd bién ma n6 dugc veé.

“So dd TAU”

O SH j)\H JSL
1 2 _ Ark AN
A e AN N Hor "N TNTONH
R3 R3
!
1 2
ArHet AT NT O NH
R

Theo phuong an thuc hién khac, Arl 1a phenyl dugc thé.

Theo phuong 4n thuc hién khéc, Ar' 1a phenyl dugc thé ¢6 mot hodc nhidu phan
ttr thé dugc chon tir C;-Cg haloalkyl va C;-Cg haloalkoxy.

Theo phuong 4n thuc hién khéac, Ar' 12 phenyl duoc thé ¢6 mot hogc nhidu phén
tir thé dugc chon tir CF3, OCF3, va OC,Fs.

Theo phuong 4&n thuc hién khic, Het dugc chon tir benzofuranyl,
benzoisothiazolyl, benzoisoxazolyl, benzoxazolyl, benzothienyl, benzothiazolyl
xinnolinyl, furanyl, indazolyl, indolyl, imidazolyl, isoindolyl, isoquinolinyl, isothiazolyl,
isoxazolyl, oxadiazolyl, oxazolinyl, oxazolyl, phtalazinyl, pyrazinyl, pyrazolinyl,
pyrazolyl, pyridazinyl, pyridyl, pyrimidinyl, pyrolyl, quinazolinyl, quinolinyl,
quinoxalinyl, tetrazolyl, thiazolinyl, thiazolyl, thienyl, triazinyl, triazolyl, piperazinyl,
piperidinyl, morpholinyl, pyrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, 1,2,3,4-
tetrahydro-quinolinyl, 4,5-dihydro-oxazolyl, 4,5-dihydro-1H-pyrazolyl, 4,5-dihydro-
isoxazolyl, va 2,3-dihydro-[1,3,4]-oxadiazolyl.

Theo phuong an thuc hién khac, Het 1a triazolyl.
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Theo phuong an thuc hién khéc, Het 1a 1,2,4 triazolyl.

Theo phuong &n thuc hién khéc, Het 1a oxadiazolyl.
Theo phuong &n thuc hién khéc, Het 1a 1,3,4 oxadiazolyl.
Theo phuong &n thuc hién khac, Het 1a pyrazolyl.

Theo phurong 4n thuc hién khac, Ar” 1a phenyl.

Theo phuong 4n thuc hién khac, Ar” 1a phenyl dugc thé.

Theo phuong an thuc hién khac, Ar” 1 phenyl duoc thé c6 mot hodc nhidu phén
tir thé duge chon tir C-Cg alkyl.

Theo phuong 4n thuc hién khac, Ar” 1a phenyl duoc thé c6 mot hodc nhidu phén
ttr thé trong d6 phén tir thé nay 1a CHs.

Theo phuong an thuc hién khéc, R'1aH.

Theo phuong an thuc hién khac, R? 1a (K), H, C;-C¢ alkyl, C4-Cq4 alkyl-O-
C(=0)C;-Cgq alkyl, C-Cgalkyl-O-C(=O)N(R'R?), hodc (C;-C¢ alkyl)S-(Het-1).

, Theo phuong 4an thuc hién Kkhac, R? 1a (K), H, CH;, C;-C4 alkyl,
CH,0C(=0O)CH(CHj3),;, CH,OC(=O)N(H)(C(=O)OCH,Ph), hoic CH,S(3,4,5-trimetoxy-
2-tetrahydropyran).

Theo phuong 4an thuc hién khac, R? 14 phenyl dugc thé.

Theo phuong 4an thuc hién khac, R? 1a phenyl duoc thé trong d6 phenyl dugc thé
nay c6 mdt hoic nhidu phén tir thé dugc chon tir F, Cl, C;-Cq alkyl, C5-Cg xycloalkyl,
C,-C¢ alkoxy, va phenyl.

Theo phuong an thuc hién khac, R? 1a phenyl dugc thé trong d6 phenyl duoc thé
nay c6 mot hodc nhiéu phan tir thé dugc chon tir F, CHs, 2-CH(CHs),, CH(CH;)(C,Hs),
OCH3, va phenyl.

Theo phuong an thuc hién khac, R® 1a phenyl dugc thé trong d6 phenyl dugc thé
nay c6 hon mot phan tir thé va it nhit mot cap phan tir thé khong phai & vi tri ortho véi
nhau.

Theo phuong an thue hién khac, R? 1a C;-Cg alkylphenyl.
Theo phuong an thuc hién khac, R’ 1a (Het-1).

Theo phuong an thuc hién khac, R* 1a H.

Theo phuong &n thuc hién khac, M 1a N.

Theo phuong 4n thyuc hién khéac, M 1a CR® trong do R’ dugc chon tir H, CN, va
C(=0)(C;-Cg alkyl).

Theo phuong an thyc hién khac, Q1 1a O.
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Theo phuong an thyc hién khac, Q2 1a S.

Theo phuong an thyc hién khac, Q2 14 O.

Theo phuong 4n thuc hién khac, R* va R* 1a (K) trong d6 R* va R* cung vai
CY(Q*)(N™), tao thanh nhém vong hydrocarbyl bdo hoa hodc chua bdo hoa c6 tir 4 dén 7
canh.

Theo phuong 4n thuc hién khac, R* va R* 1a (K) trong d6 R? va R* cung vai
C(Q*)(N¥), tao thanh nh6m vong hydrocarbyl bdo hoa hoic chura bio hoa c6 tir 4 dén 7
canh, trong d6 nhom vong hydrocarbyl niy dugc thé bang oxo hodc C;-Cy alkyl.

Theo phuong 4n thuc hién khac, R? va R* 1a (K) trong d6 R* va R* cung voi
C(Q»)(NY), tao thanh nhém vong hydrocarbyl bao hoa hoic chua bdo hoa co tir 4 dén 7
canh, trong d6 “lién Két gilrta Q2 va N* 1a CH,C(=0), CH,CH,, CH,CH,CH,, hoic
CH,CH(CHs).

Céc hop chét theo sang ché thudng c6 phan tir lugng ndm trong khoang tir 400
dalton dén 1200 dalton. Tuy nhién, tdt hon 13 phan tir lugng nam trong khoang tir 300
dalton dén 1000 dalton, va t6t hon nita 1a phén tir lugng ndm trong khoang tir 400 dalton
dén 750 dalton.

M5 ta chi tiét sang ché
Dinh nghia

Noi chung, c4c vi du dugc thé hién trong phan dinh nghia nay 13 chua day du va
can duge hiéu 1a chung khong gigi han pham vi cta sing ché duge dé cap trong ban mo
ta nay. Can hiéu ring phin tir thé cin phai phi hop véi cac quy tic lién két hoa hoc va
han ché khong gian dbi véi tirng hop chit cu thé ma n6 gin vao.

Thuét ngit "alkenyl" dugc ding dé chi phén tir thé khong vong, khong bdo hoa (co
it nhat mot lién két doi cacbon-cacbon), mach nhanh ho#c mach théng, dugc ciu thanh tir
cacbon va hydro, vi dy, vinyl, alyl, butenyl, pentenyl, va hexenyl.

Thuét ngt "alkenyloxy" dugc diung dé chi alkenyl c6 thém lién két don cacbon-
oxy, vi du, alyloxy, butenyloxy, pentenyloxy, hexenyloxy.

Thuat ngit "alkoxy" dugc ding dé chi alkyl c6 thém lién két don cacbon-oxy, vi
dy, metoxy, etoxy, propoxy, isopropoxy, butoxy, isobutoxy, va tert-butoxy.

Thuat ngit "alkyl" dugc ding dé chi phin tir thé khong vong, bdo hoa, mach nhanh
hodc mach théng, dugc cdu thanh tr cacbon va hydro, vi du, metyl, etyl, propyl,
isopropyl, butyl, va tert-butyl.

Thuét ngit "alkynyl" dugc ding dé chi phén tir thé kh6ng vong, khong bao hoa (it
nhit mot lién két ba cacbon-cacbon), mach nhanh hodc mach théng, duoc ciu thanh tir
cacbon va hydro, vi dy, etynyl, propargyl, butynyl, va pentynyl.
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Thuft ngit "alkynyloxy" dugc ding dé chi alkynyl c6 thém lién két don cacbon-
oxy, vi dy, pentynyloxy, hexynyloxy, heptynyloxy, va octynyloxy.

Thuét ngtt “aryl" dugc ding dé chi phan tir thé vong, thom bao gbm hydro va
cacbon, vi du, phenyl, naphtyl, va biphenyl.

Thuét ngit “xycloalkenyl" dugc ding dé chi phan tir thé don vong hogc da vong,
khong bdo hoa (it nhit mot lién két doi cacbon-cacbon) dugc cdu thanh tir cacbon va
hydro, vi dy, xyclobutenyl, xyclopentenyl, xyclohexenyl, norbornenyl,
bixyclo[2.2.2]octenyl, tetrahydronaphtyl, hexahydronaphtyl, va octahydronaphtyl.

~, 66

Thuét ngit “xycloalkenyloxy" duogc ding dé chi xycloalkenyl ¢6 thém lién két don
cacbon-oxy, vi du, xyclobutenyloxy, xyclopentenyloxy, norbornenyloxy, va
bixyclo[2.2.2]octenyloxy.

Thuat ngit “xycloalkyl" dwgc ding dé chi phan tir thé don vong hodc da vong,
bdo hoa dugc cdu thanh tir cacbon va hydro, vi du, xyclopropyl, xyclobutyl, xyclopentyl,
norbornyl, bixyclo[2.2.2]octyl, va dexahydronaphtyl.

Thuft ngit “xycloalkoxy" dugc ding dé chi xycloalkyl c6 thém lién két don
cacbon-oxy, vi du, xyclopropyloxy, xyclobutyloxy, xyclopentyloxy, norbornyloxy, va
bixyclo[2.2.2]octyloxy.

Thuit ngit “halo" dugc dung dé chi flo, clo, brom, va iot.

Thuét ngir “haloalkoxy" dugc ding dé chi alkoxy c6 thém tir mot t6i sb ti da co
thé c6 cta cac halo giéng nhau hodc khic nhau, vi du, flometoxy, triflometoxy, 2,2-
diflopropoxy, clometoxy, triclometoxy, 1,1,2,2-tetrafloetoxy, va pentafloetoxy.

Thuat ngit “haloalkyl" dugc ding @ chi alkyl c6 thém tir mot t¢i sb tdi da c6 thé
c6 clia cac halo gidng nhau hozic khac nhau, vi du, flometyl, triflometyl, 2,2-diflopropyl,
clometyl, triclometyl, va 1,1,2,2-tetrafloetyl.

Thuét ngir “heteroxyclyl" dugc ding dé chi phéan tir thé mach vong c6 thé 1a bdo
hoa hoan toan, khong bdo hdoa mot phan, hodc khong bao hoa hoan toan, trong d6 cac cdu
tric vong chira it nhit mot cacbon va it nhat mot nguyén tr khac loai, trong d6 nguyén tir
khéc loai nay 14 nito, luu huynh, hogc oxy. Vi du vé céc heteroxyclyl thom bao gbm,
nhung khdng chi gi6i han 0O, benzofuranyl, benzoisothiazolyl, benzoisoxazolyl,
benzoxazolyl, benzothienyl, benzothiazolyl xinolinyl, furanyl, indazolyl, indolyl,
imidazolyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolinyl,
oxazolyl, phtalazinyl, pyrazinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridyl,
pyrimidinyl, pyrolyl, quinazolinyl, quinolinyl, quinoxalinyl, tetrazolyl, thiazolinyl,
thiazolyl, thienyl, triazinyl, va triazolyl. Vi du vé céc heteroxyclyl bdo hoa hoan toan bao
gbm, nhung khong chi giéi han 6, piperazinyl, piperidinyl, morpholinyl, pyrolidinyl,
tetrahydrofuranyl, va tetrahydropyranyl. Vi du vé céac heteroxyclyl khong bdo hoa mot
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phén bao gém, nhung khéng chi gidi han 6, 1,2,3,4-tetrahydro-quinolinyl, 4,5-dihydro-
oxazolyl, 4,5-dihydro-1H-pyrazolyl, 4,5-dihydro-isoxazolyl, va 2,3-dihydro-[1,3,4]-
oxadiazolyl.

Diéu ché cac hop chét trung gian triaryl

Cac hop chét theo sang ché c6 thé dugc didu ché bing cach tao ra céc hop chét
trung gian triaryl, Ar;-Het-Ar%, va sau d6 gén hop chit nay véi hop chét trung gian mong
mudn dé tao ra mong muébn hop chit. C6 thé sir dung nhiéu hop chét trung gian triaryl dé
‘didu ché cac hop chét theo sang ché, mién 14 cac hop chét trung gian triaryl nhu vy c6
nhém chire thich hop trén Ar* ma phin con lai cia hop chit trung gian mong mudn c6
thé gin véi. Cac nhém chire thich hop bao gdm nhém amino hodc isoxyanat hodc nhom
carboxyl. C6 thé diéu ché cac hop chét trung gian triaryl ndy theo céc phuong phép trudce
day nhu duge mo ta trong tai liéu héa hoc, bao gdm Crouse va dong tac gia, cong bd don
qudc té s6 W02009/102736 Al.

bicu ché cac hgp chat lién két véi ure

Thiobiuret (thio-bisure) va biuret ¢ thé duoc didu ché theo So dd 1, So dd 2, va
So dd 3, dugc mo ta nhu sau. Tién chit S-R? thioure (3) duge diéu ché tir thioure tuong
tmg (1) bang cach xir Iy bang R*-X, trong d6 X la halogen hoic metansulfonat hodc
nhém khong thé thay thé twong tu. Chung thuong dugc tich dudi dang mubi
hydrohalogen (metansulfonat) clia chiing. Xt Iy tiép theo tién chit S-R2 thioure (3) bing
isoxyanat (4) (xem, vi dy, Pandey, A. K.; va dong tac gia, Ind J. Chem., Sect. B: Org.
Chem. Incl. Med. Chem. (1982), 21B(2), 150-2) hoac bing p-nitrophenyl carbamat, nhu
(5), voi su 6 mat cla bazo, nhu triethylamin hoic kali cacbonat hoic xezi cacbonat, din
dén tao ra S-alkyl thiobiuret (6).

-12-
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So do 1
Rz
5 S
5
N .
. 2y =N H-X
JNH  + R : 3
H.N 1, H.N R
1 2 3
Arl. AP S R?
Het “NCO 4 ji 1
3 = "'1 B —— .Al‘ %" . B LA‘-‘ZN N"" N H
, 5 O -
A!‘]\ ,Ai" .":‘Ef” N~ 6
Het ‘gﬂ\gj\;r 0
3

Khi R? 1a -CH,0C(O)alkyl, xir ly bing HCI etanol & nhiét do nim trong khoang
tr 0°C dén 50°C, dan dén loai bo R” va tao ra thiobiuret (7) (So d 2). Trong didu kién
1am néng kéo dai hon, vi du, bang cich 1am néng trong HCI etanol dén nhiét d6 hdi luu
trong khoang tir 1 dén 24 gio, thiobiuret dugc chuyén hoa thanh biuret (8), véi thay thé
nguyén tir oxy bang nguyén tir luu huynh.

So do 2
0 :
HCI, O SH
0 s™o - mon Al a? I
Ar{ AI‘EHN}LN’?L_ . —— Het I'Q N [\H
Hét  H NH 0-50 °C h R?
%
HCI, ! ) (i)i f}}\H
’ s K f-\ AI" e -
EtOH et N7 UNTNH
e H R3
20-70 °C
8

Quy trinh khac dé tao ra thiobiuret da dugc mo ta béi Kaufmann, H.P.; Luthje, K.
(Archiv Pharm. und Ber. Deutschen Pharm. (1960), 293, 150-9) va Oertel, G., va ddng
tac gia (Farb. Bayer, DE 1443873 A 19681031 (1972). Carbamoyl isothioxyanat (9)
duoc xtr ly bang mot duong luong anilin dé tao ra (7) (So dd 3). Phuong phap khéc nita
dé didu ché thiobiuret bao gdm buée xir Iy N-aryl ure bang R*-NCS (N. Siddiqui, va
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dong tic gia, Eur. J. Med. Chem., 46 (2011), 2236-2242). Quy trinh khac dé didu ché
biuret (8) bao gdm budc xir Iy N-aryl ure bing R3 isocyanat (Briody, va ddng tac gia, J.
Chem. Soc., Perk. 2, 1977, 934-939).

Se do 3
1 2 j?L NH3 Arl Al ?L iH
AF‘H AENTNes R3 - Het ANN NH
| N R}
9 7 '
O SH
Ar A j)L NCS ——  Ar art L
“Het' "N "NH. T p3 H N7 NTTR
H - H R3
7 3
. . Arl ‘5’2 B
vl oAl M + 3}@‘?0 S "Hetr""NN NH
‘Het "N° NHa R? H R
H g .

Thiobiuret (7) c6 thé dugc chuyén hoa thanh nhidu chat tuong tu dugc dong vong
(10), bang cach xir ly bing, vi du, dihalogen 14an cén (vi du, 1-bromo-2-cloetan, dé tao ra
2-imino-1,3-thiazolin (10a)), hoac béng metyl bromoaxetat (dé tao ra 2-imino 1,3-
thiazolin-4-on (10b)), hoic bang a-halo keton (dé tao ra 2-imino-1,3-thiazol (10c)), nhu
dugc md ta trong So dd 4. Bazo nhu kali cachonat hodic natri axetat, trong dung moéi
proton hodc dung méi khong proton, & nhiét d6 nim trong khoang tir 0°C dén 100°C, c6
thé dugc sir dung. Bing cach sir dung cac didu kién dugc mé ta trén day, c6 thé thiy ring
kich thuéc va su thay thé cta vong khéc c6 thé hinh dung dugce rd; chét tuong tr vong 6
canh tuong tng (10d), vi du, c6 thé dugc didu ché ban diu bang tién chit 1,3-
dihalopropan.
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So a6 4
R6
i Rs R 0 s~
Al A2 | NI | ; g
T "NANNH O BoHCHGL ATL AR ,LLN{,L;,\\_N
H H g3 —_— et ;i[ !
K,CO;, butanon R’
/ 10a
o RS

; OMe
6 Ar Ar, o =
R g M AN NSO

NaQAc, EtOH
106 V
Br 8 RS

A d 0 S

R’ RT  Ar  Ar P 7
g 2N AR
> H R
NaOAc, EtOH 10¢ |
Rﬁ R? ~ ,/':/
B ) | 0 §7A
N\ A ag L A TR
—_— Het N° N }*;3
K,CO,, butanon H R}
S 10d

Con dudng thay thé dé didu ché chét tuong tu c6 cong thie (10b) dugc md ta
trong So d6 5. Xt Iy 2-imino-1,3-thiazolin-4-on (11) bang aryl isoxyanat hodc bang hop
chit trung gian (5) (So dd 1), v6i su c6 mit cia bazo amin nhu triethylamin, dan dén
tdng hop dugc (10b). Céac con dudng khic dé didu ché (10b) bao gbém budc bd sung
carbonyldiimidazol vao (11) dé tao ra hop chét trung gian (12a), hoic bd sung 4-
nitrophenyl cloformat d& tao ra (12b). (12a) hoic (12b) sau d6 c6 thé phan g véi anilin
Ar'-Het-Ar*-NH, d& tao ra (10b).
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So d6 5
g R¢
AM-I ! . ji
H.N { Ar Ar- z
; H [{3
o 10b
RS Arl-Het-Ari-NCOQ A
!
BrCHCO,Me

NaOAg, EtOH

RS

Arl-Het-Ar2-N H,

S RS
HN i Carbonyl- O 8§
NH CO,Me E[;ig;daml y NJLN“’L?? 0
R3 = N.;I R?
12a

p-nitrophenyl
cloroformat RS

R{‘v
s
,;L‘g:-g 0
L OaN—@-D'JLNAN

i1 12b

Con dudng khac dé tdng hop 1-(3-aryl thiazolidin-2-yliden)-3-aryl ure (10a) duogc
thé hién trong So dd 6. Xir Iy aryl xyanamit (12) bang thiiran v6i su c6 mit cia bazo nhu
kali cacbonat thu dugc 2-imino-1,3-thiazolin (14). Tdng hop va axyl héa sau dé 3-aryl-2-
iminothiazolidin bang con dudng nay dugc md ta béi F. X. Woolard trong patent My sb
US 4,867,780 va cac tai liéu tham khdo trong d6. X ly tiép theo (14) bang
carbonyldiimidazol (dé tao ra 15a) hodc 4-nitrophenyl cloformat (dé tao ra 15b), tiép theo
12 bd sung anilin din dén tao ra (10a). Theo cach khac, phan tng cua (14) véi aryl
isoxyanat hodc 4-nitrophenyl carbamat (5) ciing tao ra (10a).
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So d6 6
RS R?
NC, Z\-S s)\,\\
ISH m— \ﬂ“ 2
R3 HN R

5 or l CDI hoéc p-nitrophenyl cloroformat

Arl-Het-Ar>-NCO

RE
Arl, "ArENH 0 S—g
Het 2 2L
e A
R3
152, T = 1- imidazolyl
I5b, T = 4-nitrophenoxy

Bing céach st dung quy trinh dugc mo ta trong cac So d6 tir 4 dén 6, co thé thiy
r?mg cac chit tuong tu khac chira vong c6 4, 5, va 6 canh, va chira nhiéu kiéu thay thé, c6
thé dugc tao ra. Cac hé di vong khac chira nhém exo-imino 13 d4 biét bao gdm, nhung
khong chi gid¢i han &, 2-imino thiadiazolinon (16) (xem So dd 7); hodc 2-imino
oxadiazolinon (17) (Syn. Comm., 2002, 32(5), 803-812); hodc 2-imino oxazolinon (18);
hodc 2-imino thiadiazol (19). Chiing cling c6 thé duoc sir dung dé didu ché cac hop chit
(20)-(23), bang cach thay thé thich hop céc tién chit trong cac quy trinh dugc mo ta trong

So dd 5 va So dd 6.
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So d6 7
Rﬁ
&
QNR —S: i’?‘fN
. 0 i
HN "™
HN”J‘N):Q HN? °N NN \
3 Rg i
16,Q=8 '8 P
17,Q=0 lS{r d6 5 heac 6
1}‘“ RS RS
N
Ao Ay
f)‘N O
O N N3 {}_N ° f)_w
N R }; N R
AI‘ZJNH 2 T 2. NH
, Ar-NH M
Art—=Het Ar! -f~{et Ar'~Het
20,Q-5 22 >
21,0-0

Malonyl monothioamit ((25) va (26)) va malonyl diamit (29) c6 thé dugc diéu ché
nhu duge md ta trong So dd 8. Ngung tu B-ketoanilit hodc o-xyanoanilit (24) véi R>-
NCS dan dén tao ra 2-axyl malono-monothioamit (25). Khi R’ 12 nhém axetyl, khir axyl
héa xay ra khi hoi luu trong EtOH dé tao ra malono-monothioamit (26). Thioamit c6 thé
duoc dong vong theo cach tuong tu véi cach duge md ta trong céc So dd 5 va 6, dé tao ra
cic chat dong vong twong ty (27). Diamit (29) c6 thd duoc didu ché tr axit
monocarboxylic tuong tng (28), nhd cac didu kién ngau hop dixyclohexyl carbodiimit-1-
hydroxy 7-azabenzotriazol. (vi du, xem Jones, J., trong: The Chemical Synthesis of
Peptides. Int. Ser. of Monographs on Chemistry, Oxford Univ. (Oxford, 1994), 23).
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So {0 8
0 NCS ] o Arl AP i /SH
AL AR AR K,CO4, DMF Het "N~ "NH
Het ?i_% —_— H RS 3{‘
24 25

EtOH, hoi luu O SH BrCH,COMe w =0

(cho RS =COCH,) Ar', _Ar? y —ipm N,
PEIL Het ‘NM“H Ar?, R3
R Arl. 7 N
: “Het H
26 27
@ o O OH
Ari\ L‘és.l{z /,U\ { HOAt A E‘l\! A r;_' ! . _L‘
Ha "N7 Y OH ——  ‘gg "N7Y NH
H Rgs EDCI Ho s i
28 29

Céc cai bién tiép bing cach alkyl hoa nhém NH cia cac chét tuong tu nhu (6),
(10a), (10b), (10c), (20)-(23), va (27) c6 thé dugc thuc hién bing cach xir Iy hop chit
thich hop bang chit alkyl hoa, R!-X, trong d6 X 1a halogen hodc nhom metansulfonyl,
hodc nhém roi chuyén khéc tuong tu (So dd 9). Phan ng nay cin sir dung bazo manh
nhu natri hydrua (NaH) ho#c kali hexametyldisilazan, trong dung mdi khong proton nhu
tetrahydrofuran hodc N, N-dimetylformamit.

So d6 9
RE
.R? o O
0o Q RI-X Pt R
Arl Art /LL ’;’i“»-.'..rR"Q e Ar H‘r“w N PS
Hé A N '?;\;3 NaH, THF &t Y 5

6, 10a, 10b, 10¢, 20-23, 27

Céc chit tuong tur trong d6 R’ khong phai 13 H ciing ¢6 thé duge diéu ché nhu
dugc thé hién trong So db 10. Alkyl héa Ar'-Het-Ar’-NH,, va chuyén héa thanh thioure
(31), ¢6 thé duoc thuc hién bing nhiéu phuong phap di biét. Vi du, phan ung véi
formaldehyt va benzotriazol, tiép theo 14 khir bing natri bohydrua, tao ra chit tuong tu
N-metyl (30). Chuyén héa thanh (31) c6 thé dugc thuc hién bing céch xit ly bing
thiophosgen va amoniac, hogc bang benzoyl isothioxyanat tiép theo 1a phén tich nhom
benzoyl dugc xic tic bing bazo. Xir Iy (31) bang oxalyl clorua va triethylamin, trong cac
diéu kién dugc md ta dau tién béi J. Goerdeler va K. Jonas (Chem. Ber., 1966, 99(11), p.
3572-3581), dan dén tao ra 2-amino-1,3-thiazolin-4,5-dion (32). Nhiét phan hop chét
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trung gian ndy trong toluen héi luu sau d6 tao ra N-carbonyl isothioxyanat (33), ma khi
xir Iy bang amin R’-NH, tao ra thiobiuret (7b, R' = CHs;). Thiobiuret trong d6 R1 khong
phai 1a H sau d6 c6 thé duge didu ché tiép béng cach sir dung cac diéu kién duoc mo ta
trong So dd 4, dé tao ra cac hop chét vong twong ti nhu 10e.

So do 10
L a2 1. benzotriazol, HCHO Arl, 2 1. benzoyl isothioxyanat
B 2. NaBH, CH ;3 2.NaOH
o 0 o
Arl Ar? JSL Oxalyl clorua SJ{FO Toluen A 2 ,u\N{l’S
THEE NTUNHy N Tooee Adan
CH',; EtSN % 1 AI*“ . IUO C r "“Htt CH;
; ~Het é‘*‘H; )
32 33
31 - Rﬁ
R® g“’i\ 0
R -I\Ha '
Ark JL NeS B >&. N % N BréHCOMe 0 ;N
I 42N —— N g3
34 ArhHet Hy A
- ";,“b “Qd,L,Het EHS
10e

Aryl isoxyanat, Ar'-Het-Ar>-NCO, cling c6 thé duoc xtr Iy truc tiép bang N-aryl
thioure véi sy c6 mit cla lugng bazo c6 tac dung xuc tac nhu xezi cacbonat hodc natri
~ hydrua, d4n dén tao ra thiobiuret (7) (So dd 11).

So do 11
~ - O SH
' Cs,C04 i 2 '
| 2 Al oA ML
Art. A2 N.,c'ﬁ N HZNJ\NH — - e NTONTONH
Het R} hoiic NaH R}
7

Phuong phap diéu ché 1-(Ar')-3-(Ar?)-1,2,4-triazols (36), trong d6 Ar' 1 nhom 4-
(haloalkoxy)phenyl hodc 4-(haloalkyl)phenyl, bao gbm budc nglu hop 1-(4-
haloalkoxy)phenyl-3-bromo-1,2,4-triazol hodc 1-(4-haloalkyl)phenyl-3-bromo-1,2,4-
triazol (35, So dd 12) véi axit aryl boronic hogc este cia aryl boronic, trong diéu kién
Suzuki. Hop chét trung gian (35) 1an luot ¢ thd duge didu ché bang cach cho 3-bromo -
1H-1,2 4-triazol (Kroeger, C. F.; Miethchen, R., Chemische Berichte (1967), 100(7),
2250) (tuy nhién 3-clo-1H-1,2,4-triazol c¢6 thé dugc st dung) phén tmg véi 4-haloalkoxy-
1-halobenzen (trong d6 halo ddc 14p 1a I hodc Br ho#ic Cl hoic F), v6i su ¢6 mit cia chat
xuc tac kim loai nhu Cul hodc Cu,0, va bazo nhu Cs,COs, K5POy, hodc K,CO;, ¢ hodc
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khong c6 phéi tir bd sung nhu quinolin-8-ol, hodc N,N’-dimetyl etylendiamin hodic 1,2-
diamin khéc, hodc glyxin, trong dung mdi khéng proton phin cuc nhu axetonitril, DMF
hoic DMSO & nhiét d6 nim trong khoang tir 70 d&én 150°C.

So do 12
_ C‘»hz’"it':mc tac, N BrorCl
i’Hai N ?N Y,Brm(ﬁl phdi ti E‘b?/ 0
Ar / —— =
HN-N Arl
35
. N AR
: Chitxuctiac ©
35+ - N-N

\ AT
(RO%B - art’

36
Séang ché ciing dé xuét 1-Ar'-3-bromo-1,2,4-triazol méi, trong d6 Ar' 1a 4-(C,-Ce-
alkyl)phenyl,  4-(C;-Cg-haloalkyl)phenyl,  4-(C;-C¢  alkoxy)phenyl,  4-(C;-Ce¢-
haloalkoxy)phenyl, 4-(C;-Cq alkylthio)phenyl, hodc 4-(C;-Cs-haloalkylthio)phenyl, 14
hop chit trung gian hitu ich d& didu ché nhidu hop chit theo sang ché (quy trinh diéu ché
duge md ta trong So dd 12.

=N
F F N\N)\Br
£ F | c S
S ul F” 0
OQ =N
+ HN\N/>\B|'

F —_—
DMSO N
. o F /’::
EF - o 80-120 °C F& N‘N/ Br
L F
£ 0 F” 0O _

Vi du thyre hién siang ché

Phén vi du nay chi d€ nham minh hoa va khong du dinh gigi han pham vi cia
sang ché chi & cac phuong an dugc dé cap trong cc vi du nay.

Cé4c nguyén liéu, chét phan tng, va dung méi ban diu duoc thu nhén tir ngudn
thuong mai dugc ding ma khéng can tinh ché thém. Cac dung méi khan dugc mua Ia
Sure/Seal™ tir Aldrich va dugc dung nhu khi thu nhén. Nhiét 46 néng chay dugc do trén
hé théng do nhiét do néng chdy ty dong OptiMelt cia Stanford Research Systems va
khong dugc hiéu chinh. Cac hop chat néu trén bing cac tén da bibt, dat tén bang cach
dung chuong trinh dit tén trong MDL ISIS™/Draw 2.5, ChemBioDraw Ultra 12.0 hoic
ACD Name Pro. Néu nhu cic chuong trinh nay khong thé dit tén hop chit, hop chét
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dugc dit tén bang cach sir dung quy tic dat tén thong thudng. S liéu phd 'H NMR 1a
theo ppm (8) va dugc ghi lai & 400 MHz, trir khi ¢ quy dinh khéc.

Vi du 1: Diéu ché (E)-((N'-(4-metoxy-2-metylphenyl)-N-((4-(1-(4-(triflometyl)phenyl)-
1H-1,2,4-triazol-3-yl)phenyl)carbamoyl)carbamimidoyl)thio) metyl isobutyrat (Hop chit
Al)

O

e )\@x/xNH
RO

OMe

Budce 1: 2-Metyl-4-metoxyphenyl thioure (0,5 gam (g), 2,55 milimol (mmol)) va
bromometyl isobutyrat dugc két hop trong 5 mL axeton & nhiét do xung quanh, va dung
dich ndy dugc dé khudy trong 18 gidr (h). Dung dich ndy duoc dé ngudi dén 0°C va chét
rin thu duge duge loc va dugc lam kho bang khéng khi dé tao ra (E)-(N'-(4-metoxy-2-
metylphenyl)carbamimidoylthio)metyl isobutyrat HBr (B1) (0,83g, 82%): mp 127-
130°C; "H NMR (CDCly) & 11,34 (s, 1H), 10,29 (s, 1H), 8,32 (s, 1H), 7,09 (d, J= 8,7 Hz,
- 1H), 6,79 (d, J= 2,8 Hz, 1H), 6,74 (dd, J= 8,7, 2,8 Hz, 1H), 3,81 (s, 3H), 2,69 (heptet, J

=7,0 Hz, 1H), 2,31 (s, 3H), 1,22 (d, J= 7,0 Hz, 6H); ESIMS m/z 297 (IM+H]").

Budc 2: Hop chit trung gian tir Bude 1 (0,40g, 1,06mmol) dugc hoa tan trong
tetrahydrofuran (THF; 7mL), va 4-nitrophenyl 4-(1-(4-(triflometyl)phenyl)-1H-1,2,4-
triazol-3-yl)phenylcarbamat (0,50g, 1,06mmol) dugc bd sung. Huyén phu nay dugc bd
sung N-etyl-N-isopropylpropan-2-amin (Bazo Hiinig; 0,25g, 1,9mmol), va dung dich nay
dugc dé khudy & nhiét do xung quanh trong 2 h. Lam bay hoi phan dé bay hoi tao ra dau
dinh ma dugc tinh ché bang sic ky trén silica gel. Tach ria bang 0-50% etyl axetat
(EtOAc)-hexan thu duge hop chét néu & d& muc nay (425mg, hiéu sudt 61%) dudi dang
chét rdn mau tring: mp 160-164°C; "H NMR (CDCl3) & 11,24 (s, 1H), 8,64 (s, 1H), 8,17
(d, J= 8,7 Hz, 2H), 7,92 (d, J = 8,4 Hz, 2H), 7,80 (d, J = 8,5 Hz, 2H), 7,67 (d, J = 8,7
Hz, 2H), 7,41 (s, 1H), 7,12 (d, J = 8,6 Hz, 1H), 6,79 (d, J = 2,8 Hz, 1H), 6,74 (dd, J =
8,4, 3,1 Hz, 1H), 5,65 (s, 2H), 3,82 (s, 3H), 2,59 (heptet, J = 7,0 Hz, 1H), 2,27 (s, 3H),
1,18 (d, J= 7,0 Hz, 6H); ESIMS m/z 627 ([M+H]").

Céc hop chét A54-A62 trong Béang 1 dugc diéu ché theo quy trinh dugc dé cap
trong Vi du 1. Céc hop chét sau (cic Vi du 2-10) duoc diéu ché theo cac diéu kién duoc
mo ta trong Vidu 1.

Vi du 2: (£)-Metyl N-(4-metoxy-2-metylphenyl)-N'-((4-(1-(4-(triflometyl)phenyl)-1H-
1,2,4-triazol-3-yl)phenyl)carbamoyl)carbamimidothioat (Hop chit A2)
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OOy
F;C7N\ H H

Hop chit néu ¢ d& muc ndy dugc tach duéi dang chit rin mau tring; 38 mg
(11%), mp 172-175°C; "H NMR (CDCls) & 11,29 (s, 1H), 8,64 (s, 1H), 8,17 (d, J= 8,7
Hz, 2H), 7,92 (d, J = 8,5 Hz, 2H), 7,80 (d, J = 8,5 Hz, 2H), 7,66 (d, J = 8,7 Hz, 2H), 7,33
(s, 1H), 7,16 (d, J= 8,6 Hz, 1H), 6,80 (d, J=2,9 Hz, 1H), 6,75 (dd, J = 8,6, 2,8 Hz, 1H),
3,82 (s, 3H), 2,38 (s, 3H), 2,30 (s, 3H); ESIMS m/z 541 ([M+H]").

Vi du 3: (E)-(N'-(2,6-Dimetylphenyl)-N-(4-(1-(4-(triflometyl)phenyl)-1H-1,2,4-triazol-3-
yl)phenylcarbamoyl) carbamimidoylthio) metyl isobutyrat (Hop chit A3)

B S
_ 'NQ\Q N NH
F3C/©/ N

Budc 1: Hop chit trung gian (E)-(N'-(2,6-dimetylphenyl)carbamimidoylthio)metyl
isobutyrat HBr (B2), dugc diéu ché tir 1-(2,6-dimetylphenyl thioure) bang cach sir dung
cac diu kién dugc mo ta trong Vi du 1. mp 129-131°C; 'H NMR (CDCl) & 11,51 (s,
1H), 10,45 (s, 1H), 8,25 (s, 1H), 7,23 (d, J = 7,5 Hz, 1H), 7,12 (d, J= 7,4 Hz, 2H), 5,59
(s, 2H), 2,69 (heptet, J = 7,0 Hz, 1H), 2,30 (s, 6H), 1,23 (d, J= 7,0 Hz, 6H); ESIMS m/z
280 ([M+H]Y).

' Budc 2: Hop chat A3 duoc diéu ché theo cach tuong ty v6i cach duge mo ta trong
Vidu 1: 575 mg (59%) chit rdn mau trang, mp 173-176°C; "H NMR (CDCl;) & 11,21 (s,
1H), 8,65 (s, 1H), 8,18 (d, J= 8,7 Hz, 2H), 7,92 (d, J = 8,4 Hz, 2H), 7,80 (d, J = 8,5 Hz,
2H), 7,68 (d, J = 8,7 Hz, 2H), 7,20 (m, 1H), 7,14 — 7,04 (m, 2H), 5,65 (s, 2H), 2,59
(heptet, J = 7,0 Hz, 1H), 2,29 (s, 6H), 1,18 (d, J = 7,0 Hz, 6H); ESIMS m/z 611
(IM+H]H.

Vi du 4: (E)-(V-(2,6-Dimetylphenyl)-N-(4-(1-(4-(triflometyoxy)phenyl)-1H-1,2.4-
triazol-3-yl)phenylcarbamoyl) carbamimidoylthio)metyl isobutyrat (Hop chit A4)
O

=N 0 s/\oJ\(
OO
F3CO H

Hop chit A4 dugc diéu ché theo cach tuong tu véi cach duge mo ta trong Vi du 1:
860 mg (52%) chat ran mau tring, mp 148-151°C; "H NMR (CDCls) § 11,21 (s, 1H),
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8,55 (s, 1H), 8,17 (d, J = 8,7 Hz, 2H), 7,81 (d, J = 8,7 Hz, 2H), 7,67 (d, J = 8,7 Hz, 2H),
7.42 (br s, 1H), 7,39 (d, J = 8,7 Hz, 2H), 7,21 - 7,10 (m, 3H), 5,65 (s, 2H), 2,67 - 2,52
(m, 1H), 2,29 (s, 6H), 1,18 (d, J= 7,0 Hz, 6H); ESIMS m/z 627 ([M+H]").

Vi du 5 (2)-((N-(2-isopropylphenyl)-N'-((4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-
triazol-3-yl)phenyl)carbamoyl) carbamimidoyl)thio)metyl isobutyrat (Hop chit A5)

S
o
{l\/} >\\>\NH

N
Ly O
F5CO

Budc 1: Hop chét trung gian (E)-(N'-(2-isopropylphenyl)carbamimidoylthio)metyl
isobutyrat HBr (B3), duoc diéu ché tir 1-(2-isopropylphenyl thioure) bang cach st dung
céc diéu kién duge md ta trong Vi du 1; mp 80-85°C; 'H NMR (CDCls) & 11,70 (s, 1H),
10,45 (s, 1H), 8,27 (s, 1H), 7,47-7,36 (m, 1H), 7,23 m, 1H), 7,15 (d, J = 7,4 Hz, 2H),
5,59 (s, 2H), 3,17 (m, 1H), 2,69 (heptet, J = 7,0 Hz, 1H), 1,26 (d, J = 6,9 Hz, 3H), 1,22
(d, J= 6,9 Hz, 3H); ESIMS m/z 295 ([M+H]").

Budc 2: Hop chat A5 dugc didu ché theo cach tuong tu véi cach duge mo ta trong
Vi du 1: 382 mg (hiéu suit 62%) chit rdn mau tring, mp 141-143°C; 'H NMR (CDCl;) &
11,54 (s, 1H), 8,55 (d, J=3,7 Hz, 1H), 8,16 (d, J= 8,6 Hz, 2H), 7,80 (d, J=9,1 Hz, 2H),
7,67 (d, J = 8,6 Hz, 2H), 7,46 — 7,32 (m, 5H), 7,23 — 7,16 (m, 2H), 5.67 (s, 2H), 3,25 —
3,10 (m, 1H), 2,65 — 2,52 (m, 1H), 1,24 (d, J = 6,9 Hz, 6H), 1,17 (d, J = 7,0 Hz, 6H);
ESIMS m/z 641 ([M+H]).

Vi du 6: (2)-((N-(2-isopropylphenyl)-N'-((4-(1-(4-(pentafluoroetoxy)phenyl)-1H-1,2,4-
triazol-3-yl)phenyl)carbamoyl) carbamimidoyl)thio)metyl isobutyrat (Hop chit A6)
o)

/=N S/_—O»\<

P O

N o
ero ) K@ﬁkN b

Hop chit A6 dugc didu ché theo cach tuong tu véi cach duge mé ta trong Vi du 1:
300 mg (hiéu suat 45%) chit rin mau tring, mp 154-156°C; 'H NMR (CDCl;) & 11,54 (s,
1H), 8,56 (d, J= 3,7 Hz, 1H), 8,17 (d, J= 8,7 Hz, 2H), 7.81 (d, J = 9,1 Hz, 2H), 7,67 (d,
J=8,7Hz, 2H), 7,46 — 7,33 (m, 5H), 7,24 — 7,19 (m, 2H), 5,67 (s, 2H), 3,29 — 3,08 (m,
1H), 2,66 2,50 (m, 1H), 1,24 (d, J= 6,9 Hz, 6H), 1,17 (d, J = 7,0 Hz, 6H); ESIMS m/z
691 (M+HTH.
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Vi du 7: (E)-(N'-(2,6-Dimetyl-4-metoxyphenyl)-N-(4-(1-(4-(triflometyoxy)phenyl)-1H-
1,2,4-triazol-3-yl)phenylcarbamoyl) carbamimidoylthio)metyl isobutyrat (Hop chit A7)

0
SN0

=N 0

N X L

N NH
ol T o é{

0
/

Bu6éc 1: Hop chit trung gian (E)-(NV'-(2,6-dimetyl-4-metoxyphenyl)
carbamimidoylthio)metyl isobutyrat HBr (B4), dugc diu ché tir 1-(2,6-dimetyl-4-
metoxyphenyl thioure) bang cach st dung cac diéu kién dugc mé ta trong Budce 1 cia Vi
du 1: mp 152-154°C; 'H NMR (CDCl;) & 6,62 (s, 2H), 5,59 (s, 2H), 3,79 (s, 3H), 2,68
(heptet, J = 7,0 Hz, 1H), 2,25 (s, 6H), 1,22 (d, J = 7,0 Hz, 6H); ESIMS m/z 311
(IM+HT").

Buéce 2: Hop chit A7 duoc diéu ché theo cach twong tu véi cdch duge mo ta trong
Vi du 1: 955 mg (hiéu suit 71%) chat rin mau tring, mp 148-151°C; '"H NMR (CDCl;) &
11,03 (s, 1H), 8,55 (s, 1H), 8,16 (d, J= 8,7 Hz, 2H), 7,80 (d, J=9,1 Hz, 2H), 7,67 (d, J =
8,7 Hz, 2H), 7,39 (m, 3H), 6,64 (s, 2H), 5,64 (s, 2H), 3,80 (s, 3H), 2,59 (heptet, J = 7,0
Hz, 1H), 2,25 (s, 6H), 1,17 (d, J= 7,0 Hz, 6H); ESIMS m/z 657 ((M+H]").

Vi du 8: (£)-((NV-(2,6-Dimetylphenyl)-N'-((4-(1-(4-(triflometyl)phenyl)-1H-1,2,4-triazol-
3-yDphenyl)carbamoyl)  carbamimidoyl)thio)metyl  2-(((benzyloxy)carbonyl)amino)
axetat (Hop chit A8)

0 g
N s~ "N _O_Ph
N A E)r
OOy
F,;C g

Hop chét trung gian, ((N-(2,6-dimetylphenyl)carbamimidoyl)thio)metyl 2-
(((benzyloxy)carbonyl)amino)axetat HCl (B5), dugc didu ché nhu dugc mé ta trong
Budc 1 ciia Vi du 1, va duge st dung ma khong cén tinh ché thém. Hop chit A8 (30mg,
hiéu suét 15%) dugc tach dudi dang chit rin mau tréng, mp 142-148°C; 'H NMR
(CDCl;) 6 11,26 (s, 1H), 8,64 (s, 1H), 8,16 (d, J= 8,4 Hz, 2H), 7,91 (d, J = 8,2 Hz, 2H),
7,79 (d, J = 8,5 Hz, 2H), 7,71 (d, J = 8,1 Hz, 2H), 7,54 (s, 1H), 7,34 (m, 5H), 7,15 (m,
3H), 5,69 (s, 2H), 5,23 (s, 1H), 5,13 (s, 2H), 4,02 (d, J = 5,7 Hz, 2H), 2,29 (s, 6H);
ESIMS m/z 732 ((M+H]").
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Vi du 9: (E)-((V-(4-Metoxy-2,6-dimetylphenyl)-N-((4-(1-(4-(triflometyl)phenyl)-1H-
1,2,4-triazol-3-yl)phenyl)carbamoyl)carbamimidoyl)thio)metyl 2-(((benzyloxy)
carbonyl)amino)axetat (Hop chit A9)

Hop chit trung gian, ((N-(2,6-dimetyl-4-metoxyphenyl)carbamimidoyl)thio)metyl
2-(((benzyloxy)carbonyl)amino)axetat HCI (B6), dugc diéu ché nhu trong Buédce 1 cia Vi
du 1, va duoc sit dung ma khéng can tinh ché thém. Hop chat A9 (330mg, hiéu suit
46%) dugc tach dudi dang chét rin mau tring, mp 142-148°C; '"H NMR (CDCls) § 11,07
(s, 1H), 8,55 (s, 1H), 8,15 (d, J = 8,5 Hz, 2H), 7,80 (d, J = 8,8 Hz, 2H), 7,70 (d, J = 8,4
Hz, 2H), 7,52 (d, J= 3,1 Hz, 1H), 7,44 - 7,31 (m, 7H), 6,64 (s, 2H), 5,67 (s, 2H), 5,23 (s,
1H), 5,12 (s, 2H), 4,02 (d, J = 5,8 Hz, 2H), 3,80 (s, 3H), 2,21 (s, 6H); ESIMS m/z 778
(IM+H]").

Vi du 10:  (2)-(((25,3R4R.5S,65)-3,4,5-Trimetoxy-6-metyltetrahydro-2 H-pyran-2-
yDthio)metyl N-(4-metoxy-2-metylphenyl)-N'-((4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-
triazol-3-yl)phenyl)carbamoyl) carbamimidothioat (Hop chit A10)

=0, _~_.0
=N o SO
N.. ~ A
N 7
F3CO/©/ )\Q\N»\N NH
' H
OCH;

Hop chit trung gian, (((2S,3R.4R,58,65)-3,4,5-trimetoxy-6-metyltetrahydro-2 H-
pyran-2-yl)thio)metyl (4-metoxy-2-metylphenyl)carbamimidothioat HC1 (B7), dugc diéu
ché nhu trong Budc 1 caa Vi du 1, va dugc st dung ma khong can tinh ché thém. Hop
chit A10 (240mg, hi¢u sult 43%) dugc tach dudi dang chit rin mau trdng, mp 128-
132°C; "H NMR (CDCl;) & 11,19 (s, 1H), 8,56 (s, 1H), 8,15 (d, /= 8,4 Hz, 2H), 7,80 (J =
8,4Hz, 2H), 7,66 (d, J = 8,5 Hz, 2H), 7,38 (d, J = 8,3 Hz, 2H), 7,14 (d, J = 8,6 Hz, 1H),
6,82 - 6,69 (m, 3H), 5,69 (s, 1H), 4,46 (d, J = 13,9 Hz, 1H), 4,05 (d, J = 13,9 Hz, 1H),
3,91 (dd, J=19.3, 6,2 Hz, 1H), 3,81 (s, 3H), 3,67 (dd, J = 3,2, 1,5 Hz, 1H), 3,56 (s, 3H),
3,46 s, 3H), 3,44 (s, 3H), 3,38 (dd, /= 9,3, 3,3 Hz, 1H), 3,21 (t, J=9,3 Hz, 1H), 2,29 (s,
3H), 1,32 (d, J=6,1 Hz, 3H); ESIMS m/z 777 ((M+H]").

-26-



23505

Vi du 11: Diéu ché N-[[(2,6-dimetylphenyl)amino]thioxometyl]-N-(4-(1-(4-
(triflometyoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl ure (Hop chit A11)

=N o g
@NN/)\@NJ\N/ NH
F,CO H ): (

‘ Dung dich ctia Hop chit A4 (660mg, 1,05mmol) in 75mL MeOH dugc bd sung 20

mL HCl IN , va dung dich thu dugc dugce 1am néng & 55°C trong 36 h. Dung dich da
ngudi sau d6 dugc pha lodng bang 50 mL nudc khac va chét rin mau trang thu dugc
dugc loc va duge 1am kho bang khong khi dé tao ra 470 mg (hiéu suit 81%) hop chét néu
& d& muc nay, mp 233-235°C. "H NMR (CDCly) 6 8,54 (s, 1H), 8,12 (d, J = 8,7 Hz, 2H),
7,79 (d, J= 9,1 Hz, 2H), 7,62 (d, J = 8,8 Hz, 2H), 7,44 — 7,29 (m, 4H), 7,22 (d, J= 7.5
Hz, 2H), 4,01 (s, 2H), 2,17 (s, 6H); ESIMS m/z 527 ((M+H]").

Céc hop chit A44 va A49-A52 trong Bang 1 dugc diéu ché theo quy trinh dugc dé
cap trong Vidu 11. '

Vi du 12: Diéu ché N-[[(2,6-dimetylphenyl)amino]thioxometyl]-N’-(4-(1-(4-
(triflometyl)phenyl)-1H-1,2,4-triazol-3-yl)phenyl ure (Hop chéit A12)

/':N 0] SH
oM
F3C H

Dung dich ctia Hop chét A3 (125mg, 0,203mmol) trong 5 mL MeOH dugc bd
sung 0,5 mL NH3 7 N trong MeOH. Dung dich thu dugc duoc khqu & nhiét d¢ xung
quanh trong 16 h. Dung dich nay duoc c6 va sic ky (0-100% EtOAc—hexan) dé tao ra 28
mg (hiéu sudt 27%) thiobiuret dudi dang chit rin mau tring, mp 204-212°C. "H NMR
(DMSO-dg) 6 11,30 (s, 1H), 10,20 (s, 1H), 9,52 (s, 1H), 9,51 (s, 1H), 8,19 (d, J = 8,4 Hz,
2H), 8,11 (d, J = 8,7 Hz, 2H), 7,99 (d, J = 8,6 Hz, 2H), 7,62 (d, J = 8,8 Hz, 2H), 7,20 —
7,09 (m, 3H), 2,20 (s, 6H); ESIMS m/z 511 (IM+H]").

Vi du 13: Diéu ché 1-(2-isopropylphenyl)-3-[[4-[1-[4-(triflometoxy)phenyl]-1,2,4-
triazol-3-yl]phenyl]carbamoyl]Jure (Hop chit A13)

=N O OH

-
o s O
F,CO H

Hop chit A5 (500mg, 0,78mmol) dugc bd sung vao 10 mL THF va 2 mL HCI IN
va dung dich ndy dugc khudy trong 24 h. Sau do, dung dich ndy dugc chia vao giita
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EtOAc (30mL) va dung dich NaHCO3 bao hoa (15mL). Tach va lam kho 16p hitu co tiép
theo 1a loai bd dung méi thu dugc chit rin thd duge sic ky trén silica gel dé tao ra 160
mg (hiéu sudt 38%) hop chit néu & dé muc ndy dudi dang chét rin mau tring; mp 300°C
(dec); "TH NMR (DMSO-dy) § 9,86 (s, 1H), 9,57 (s, 1H), 9,37 (d, J= 13,8 Hz, 2H), 8,15 —
7,98 (m, 4H), 7,74 (dd, J=17.9, 1,5 Hz, 1H), 7,67 — 7,53 (m, 4H), 7,33 (dd, J= 7.5, 1,8
Hz, 1H), 7,24 — 7,06 (m, 2H), 3,20 — 2,99 (m, 1H), 1,22 (d, J= 6,8 Hz, 6H).; ESIMS m/z
525 ((IM+H]").

Vi du 14: Diéu ché (£)-1-(3-(2,6-dimetylphenyl)-4-oxothiazolidin-2-yliden)-3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)ure (Hop chat A14)

N~ A Lo
7 = 0

Huyén phi cia Hop chit All (200mg, 0,38mmol) trong 5 mL EtOH dugc bd
sung natri axetat (200mg, 2,43mmol) va metyl bromoaxetat (0,14g, 0,91mmol), va dung
dich nay duge lam néng & 60°C trong 3 h. Dung dich da ngudi sau d6 dugc pha lodng
bang 2 mL nuéc va chét rin mau trang thu dugc duge loc va duge 1am kho bang khong
khi d tao ra 142 mg (hiéu suét 64%) hop chit néu & d& muc nay, mp 190-196°C. 'H
NMR (CDCls) 4 8,54 (s, 1H), 8,12 (d, J = 8,7 Hz, 2H), 7,79 (d, J= 9,1 Hz, 2H), 7,62 (d,
J=28,8 Hz, 2H), 7,44 - 7,29 (m, 4H), 7,22 (d, J= 7,5 Hz, 2H), 4,01 (s, 2H), 2,17 (s, 6H);
ESIMS m/z 567 (IM+H]").

Céc hop chit A35-A37, A65, A66, A69, A74-AT7, A85-A88, A92-A95, A103-
A105, A108-A111, A115, A117, A120-A121, va A125 trong Bang 1 duogc didu ché theo
quy trinh dugc dé cap trong Vi du 14.

Vi du 15: Piéu ché (2)-2-((2,6-dimetylphenyl)imino)-N-(4-(1-(4-(triflometoxy)phenyl)-
1H-1,2 4-triazol-3-yl)phenyl)thiazolidin-3-carboxamit (Hop chit A15)

= O
O

Dung dich ctia Hop chit A1l (350mg, 0,665mmol) trong 7 mL axeton dugc bd
sung kali cacbonat (200mg, 1,44mmol) va 1-clo-2-bromoetan (0,20g, 1,40mmol), va
dung dich nay dugc lam néng & 50°C trong 5 h. Dung dich dd ngudi duoc hip phu vao
silica gel va sic ky (0-80% EtOAc-hexan) dé tao ra 99 mg (hidu sudt 26%) hop chit
A15: mp 145-150°C. '"H NMR (CDCL;) & 8,51 (s, 1H), 8,07 (d, J= 7,9 Hz, 2H), 7,81 —
7,74 (m, 2H), 7,59 (d, J = 6,8 Hz, 2H), 7,36 (d, J = 8,3 Hz, 2H), 7,19 (m, 3H), 7,12 (s,
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1H), 3,81 (t, J = 7,7 Hz, 2H), 3,37 (t, J = 7,6 Hz, 2H), 2,23 (s, 6H); ESIMS m/z 553
(IM+HTH.

Vi du 16: Diéu ché (2)-2-((2,6-dimetylphenyl)imino)-N-(4-(1-(4-(triflometoxy)phenyl)-
1H-1,2,4-triazol-3-yl)phenyl)-1,3-thiazinan-3-carboxamit (Hop chit A16)

=N 0] S
F CO/Q/ N/;/}\Q\E/U\N/)\/Nj
| 7

Dung dich cia Hop chit A11 (150mg, 0,28mmol) trong 5 mL axeton dugc bd
sung kali cacbonat (150mg, 1,08mmol) va 1-clo-3-bromopropan (0,16g, 1,00mmol), va
dung dich nay dugc lam néng & 50°C trong 5 h. Dung dich & nguoi dugc hdp phu vao
silica gel va sic ky (0-70% EtOAc—hexan) dé tao ra 22 mg (hiéu suét 12%) thiazinan: mp
121-125°C. '"H NMR (CDClLs) § 12,81 (s, 1H), 8,54 (s, 1H), 8,16 — 8,09 (m, 2H), 7,79 (d,
J=9,2 Hz, 2H), 7,63 (d, J = 8,8 Hz, 2H), 7,58 (d, J = 8.3 Hz, 2H), 7,18 — 6,96 (m, 3H),
4,22 — 4,09 (m, 2H), 3,00 (t, J = 6,9 Hz, 2H), 2,25 — 2,13 (m, 8H); ESIMS m/z 567
(IM+H]").

Céc hop chit A39 va A4l trong Bang 1 dugc didu ché theo quy trinh dugc d& cap
trong Vi du 16.

Vi du 17: Diéu ché (Z)-2-((2,6-dimetylphenyl)imino)-N-(4-(1-(4-(triflometoxy)phenyl)-
1H-1,2,4-triazol-3-yl)phenyl)thiazolidin-3-carboxamit (Hop chit A17)

Wex GO @

Dung dich ctia Hop chit A1l (150mg, 0,28mmol) trong 5 mL axeton dugc bd
sung kali cacbonat (100mg, 0,72mmol) va 1,2-dibromopropan (0,07g, 1,20mmol), va
dung dich nay dugc lam néng & 50°C trong 12 h. Dung dich da ngudi duge hip phu vao
silica gel va sic ky (0-80% EtOAc-hexan) dé tao ra 29 mg (hiéu sut 18%) hop chét néu
& d& muc nay duéi dang chét rin mau ndu nhat; mp 105-115°C. 'H NMR (CDCL) § 8,52
(s, 1H), 8,07 (d, J = 8,3 Hz, 2H), 7,83 — 7,73 (m, 2H), 7,59 (d, J = 8,2 Hz, 2H), 7,37 (d, J
= 38,3 Hz, 2H), 7,20 (m, 4H), 4,24 (dd, J = 14,5, 6,6 Hz, 1H), 3,58 — 3,41 (m, 4H), 3,02
(dd, J=11,0, 8,6 Hz, 1H), 2,25 (s, 3H), 2,21 (s, 3H), 1,21 (d, J = 6,4 Hz, 3H).; ESIMS
m/z 567 ((M+H]").

Céc hop chit A38 va A40 trong Bang 1 dugc diéu ché theo quy trinh dugc d& cip
trong Vi du 17.
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Vi du 18: Didu ché (2)-1-(3-(2-(sec-butyl)phenyl)-4-oxothiazolidin-2-yliden)-3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)ure (Hop chit A18)

=N O g
N~ /lL //L/\A\O

Dung dich ctia 1-(2-(sec-butyl)phenylthioure (1,40g, 6,72mmol) dugc tao huyén
phu trong 5 mL axeton dugc b sung metyl bromoaxetat (1,23g, 1,20mmol), va dung
dich nay dugc @ khudy & nhiét do xung quanh trong 18 h. Dung dich nay sau d6 dugc
pha lodng bang 8 mL dietyl ete va, sau khi khudy trong 30 phut, dung moi nay dugc gan
mot cach cin than ra khoi ddu dinh. Hop chit trung gian, metyl 2-((N-(2-(sec-
butyl)phenyl)carbamimidoyl)thio)axetat HBr (B8), dugc hoa tan trong 8 mL
tetrahydrofuran kho va 4-nitrophenyl (4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-
yl)phenyl)carbamat (3,26g, 6,72mmol) dugc bd sung, tiép theo 1a bazo Hiinig (2,6g,
20mmol). Dung dich nay duogc dé khudy & nhiét do xung quanh trong 3 h, sau d6 n6 duoc
cb va sic ky phan cin (silica gel, 0-70% EtOAc-hexan) @ tao ra 730 mg (hiéu suét 18%)
hop chit néu & dé muc nay dudi dang chét rén, mp 169-177°C; 'H NMR (400 MHz,
CDCls) 4 8,53 (s, 1H), 8,12 (d, J= 8,7 Hz, 2H), 7,81 — 7,74 (m, 2H), 7,63 — 7,56 (m, 2H),
7,52 (m, 1H), 7,45 (d, J=7,9 Hz, 1H), 7,41 — 7,32 (m, 3H), 7,28 (s, 1H), 7,11 (d, J= 7.9
‘Hz,1H), 4,03 — 3,95 (m, 2H), 2,43 (dd, J= 13,5, 6,8 Hz, 1H), 1,73 — 1,56 (m, 2H), 1,20
(pht chdng d, J = 7,6 Hz, 3H) 0,78 (phti chdng t, J = 7,4 Hz, 3H); ESIMS m/z 594
(IM+HT").

Céc hop chat sau dugc diéu ché theo cac diéu kién duge mo ta trong cac vi du néu
trén.

Vi du 19: Piéu ché (2)-1-(3-(2-isopropylphenyl)-4-oxothiazolidin-2-yliden)-3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)ure (Hop chit A19)

Wea ot tay
<h

Te 0,70 g (2,0mmol) hop chit trung gian (E)-metyl  2-((N'-(2-
isopropylphenyl)carbamimidoyl)thio)axetat, HBr (B9) va 850 mg (1,75mmol) 4-
nitrophenyl  (4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)carbamat  thu
duge 320 mg (hiéu suat 31%) hop chit A19 dudi dang chat rin mau ndu nhat, mp 180-
183°C; '"H NMR (CDCL3) 5 8,53 (s, 1H), 8,12 (d, J= 8,7 Hz, 2H), 7,80 — 7,74 (m, 2H),
7,60 (d, J = 8,8 Hz, 2H), 7,54 — 7,45 (m, 2H), 7,40 — 7,34 (m, 3H), 7,32 (s, 1H), 7,10 (d,
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J=1,5Hz, 1H), 3,98 (d, J=2,5 Hz, 2H), 2,73 (heptet, J= 6,9 Hz, 1H), 1,22 (dd, J= 6.8,
5,0 Hz, 6H); ESIMS m/z 581 ([M+H]").

Vi du 20: Piéu ché (E)-3-hydroxy-2-((2-isopropylphenyl)carbamothioyl)-N-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)but-2-enamit (Hop chéit A20)

FN
o
F5CO

Budc 1: Dung dich cta 4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)anilin
(1,0g, 3,12mmol) va #-butyl axetoaxetat (0,494g, 3,12mmol) trong 8 mL toluen dugc lam
néng & 90°C trong 2 giv, sau d6 dugc lam ngudi. Chat rin thu duge duge loc va duge
lam khd bang khong khi d& tao ra 1,12 g (hiéu sudt 89%) 3-oxo-N-(4-(1-(4-
(triﬂometoxy)phenyl)-lH—1,2,4-triazol-3-yl)phenyl)-butanamit dusi dang chit rin mau
nau (B10); mp 159-164°C. "TH NMR (CDCls) & 9,35 (s, 1H), 8,55 (s, 1H), 8,19 — 8,09 (d,
J=18,7Hz, 2H), 7,83 - 7,74 (d, J= 9,1 Hz, 2H), 7,74 — 7,63 (d, J = 8,7 Hz, 2H), 7,43 —
7,32 (d, J = 8,3 Hz, 2H), 3,62 (s, 2H), 2,34 (s, 3H); °C NMR (101 MHz, CDCl;) &
205,34, 163,43, 163,02, 148,34, 141,49, 138,84, 135,55, 127,37, 126,50, 122,37, 121,67,
121,16, 120,03, 49,56, 31,36; ESIMS m/z 581 ([M+H]").

Budce 2: Mot phﬁn chét rén tir Budce 1 (0,50g, 1,24mmol) dugc hoa tan trong 5 mL
N,N-dimetylformamit (DMF) kho va duge khudy & nhiét do xung quanh trong khi kali
cacbonat (0,25¢g, 1,81mmol) va 2-isopropylphenyl isothioxyanat (0,25g, 1,41mmol) dugc
bb sung. Dung dich nay dugc khudy trong 18 h, sau d6 né dwgc rét vao 15 mL nudc,
dugc chiét bang ete, va dung mdi nay dugc bay hoi. Sic ky san phim thd (0-70%
EtOAc-hexan) thu dugc 350 mg hop chét néu ¢ d& muc nay dudi dang chit rin mau
trdng nhd. mp 141-144°C. "H NMR (400 MHz, CDCls) & 15,35 — 14,58 (m, 1H), 10,93
(s, 1H), 8,57 (m, 3H), 8,31 — 8,11 (m, 6H), 7,71 (m, 12H), 7,56 — 7,30 (m, 15H), 5,35 (s,
1H), 3,02 (heptet, J = 6,9 Hz, 1H), 2,52 (s, 3H), 1,35 — 1,11 (m, 6H); ESIMS m/z 582
(IM+H]".).

Vi du 2I: Pidu  ché  3-((2- -isopropylphenyl)amino)-3-thioxo-N-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)propanamit (Hop chit A21)

HS
=N 0
OO
F;CO H
Hop chit A20 (0,410g, 0,7Immol) dugc lam néng trong 5 mL MeOH trong 90

phut, sau d6 n6 dugc lam ngudi, cb va séc ky (0-70% EtOAc-hexan) dé tao ra 288 mg
(hidu sudt 75%) hop chit A21 duéi dang chit rin mau vang, mp 173-178°C. '"H NMR
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(CDCls) & 10,46 (s, 1H), 8,57 (s, 1H), 8,38 (s,1H), 8,19 (d, J = 8,7 Hz, 2H), 7,80 (d, J =
9,1 Hz, 2H), 7,67 (d, J =8,8 Hz, 2H), 7,47 - 7,31 (m, 6H), 4,10 (s, 2H), 3,04 (heptet, J =
6,7 Hz, 1H), 1,22 (d, J = 6,9 Hz, 6H); ESIMS m/z 540 ((M+H]").

Céc diéu kién dugc mo ta trong cdc Vi du 20 va 21 dugc st dung dé diéu ché cac
hop chét trong cac Vi du 22 va 23.

Vi du 22: Pidu ché 3-thioxo-3-(o-tolylamino)-N-(4-(1-(4-(triflometoxy)phenyl)-1H-
1,2,4-triazol-3-yl)phenyl)propanamit (Hop chit A22)

=N o HS
/@N.N/)\Q\ MNH
F5CO N

Bing cach sit dung 2-metylphenyl isothioxyanat thay cho 2-isopropylphenyl
isothioxyanat trong Budc 2 cia Vi du 20, thu duge 33 mg (hiéu sudt 52%) hop chit A22;
"H NMR (CDCl3) 5 10,76 (s, 1H), 8,84 (s, 1H), 8,56 (s, 1H), 8,15 - 8,13 (d, J = 8,4 Hz,
2H), 7,81-7,74 (m, 3H), 7,66 — 7,33 (d, J = 8,4 Hz, 2H), 7,58 — 7,50 (m, 1H), 7,43 — 7,20
(m, 4H), 4,10 (s, 2H), 2,28 (s, 3H); ESIMS m/z 511 ((M+H]").

Vi du 23: DPitu ché 3 -((2,6-dimetylphenyl)amino)-3-thioxo-N-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)propanamit (Hop chit A23)

=N

o JN
g %@&fb
F3co/© ’

Bing cach sir dung 2,6-dimetylphenyl isothioxyanat thay cho 2-isopropylphenyl
isothioxyanat trong Budc 2 cua Vi dy 20, thu dugc 185 mg (hiéu suit 41%) hop chit A23
du6i dang chét rin mau vang nhat, mp 178-182°C; 'H NMR (CDCls) § 10,41 (s, 1H),
8,88 (s, 1H), 8,58 (s,1H), 8,15 (d, J = 8,7 Hz, 2H), 7,85 — 7,76 (m, 2H), 7,65 (d, J = 8,7
Hz, 2H), 7,38 (d, J = 8,4 Hz, 2H), 7,22 — 6,99 (m, 3H), 4,14 (s, 2H), 2,22 (s, 6H); ESIMS
m/z 526 ([M+H]").

Vi du 24: Diéu ché (£)-2-(3-(2-isopropylphenyl)-4-oxothiazolidin-2-yliden)-N-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)axetamit (Hop chit A24)

S 0
N QN
/©/N~N/>\©\NH \p
F,CO

Hop chit A21 (0,031g, 0,057mmol) dugc hoa tan trong 4 mL EtOH va dugc xt Iy
bang 20 mg (0,13mmol) metyl bromoaxetat va 20 mg (0,24mmol) natri axetat, va dung
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dich nay dugc dun hdi Iru trong 2 h. Dung dich ndy sau d6 dugc 1am ngudi, cb va sic ky
(0-70% EtOAc-hexan) d tao ra 27 mg (hiéu sut 73%) hop chét A24 du6i dang chét rén
mau nau. mp >250°C (dec). '"H NMR (CDCl;) & 8,53 (s, 1H), 8,13 — 8,07 (m, 2H), 7,81 -
7,76 (m, 2H), 7,61 (d, J = 8,6 Hz, 2H), 7,53 (d, J = 3,9 Hz, 2H), 7,42 — 7,33 (m, 2H),
7,23 = 7,16 (m, 1H), 7,13 (d, J = 7,7 Hz, 1H), 6,97 (s, 1H), 5,01 (s, 1H), 3,91 (s, 2H),
2,83 2,68 (m, 1H), 1,31 — 1,16 (m, 6H); ESIMS m/z 580 ([M+H]").

Vi du 25: Diéu ché (£)-2-xyano-3-((2-isopropylphenyl)amino)-3-mercapto-N-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)acrylamit (Hop chit A25)

=N o HS
/Q/N.N”)\Q\ >\\(L NH
F1CO N o~

Bude 1: Axit xyanoaxetic (0,30g, 3,53mmol) va 4-(1-(4-(triflometoxy)phenyl)-
1H-1,2,4-triazol-3-yl)anilin (1,00g, 3,12mmol) dugc hoa tan trong 30 mL diclometan, va
sau do dixyclohexylcarbodiimit (0,695g, 3,37mmol) dugc bd sung trong mot phin dudi
dang chét rdn. Dung dich nay dugc dé khudy trong 2 h, sau d6 dung mdi nay dugc loai bod
va phﬁn can dugc lam noéng trong 75 mL EtOAc, 1am ngudi va loc dé loai bo
dixyclohexyl ure. Phan loc dugc ¢ va chit rén dugce téi két tinh ra khéi EtOH dé tao ra
0,82 g (hiéu suit 66%) 2-xyano-N-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-
yl)phenyl)axetamit (B11) dué6i dang chét rin mau tring, mp 250-252°C. 'H NMR
(DMSO-dg) 6 10,51 (s, 1H), 9,39 (s, 1H), 8,13 — 8,00 (m, 4H), 7,75 — 7,66 (m, 2H), 7,62
(d, J= 8,3 Hz, 2H), 3,95 (s, 2H). ESIMS m/z 388 (M+H).

Buodce 2: Xyanoaxetanilit tr Buée 1 (0,30g, 0,775mmol) va 2-isopropylphenyl
isothioxyanat (0,16g, 0,903mmol) dugc hoa tan trong 5 mL. DMF va dugc khudy trong
diéu kién khi N2 trong khi NaH (hiéu suit 60%; 62mg, 1,55mmol) duogc bd sung trong
mot phan. Dung dich nay dugc dé khudy & nhiét d6 xung quanh trong 1 h, sau do nd
duge rot vao 20 mL HCI IN. Chét rin dinh dugc 1am ngudi va két tinh ra khoi
EtOH/nuéc dé tao ra 0,32 g (hiéu sut 71%) hop chit néu & d& muc nay dudi dang chit
rin mau vang nhat, mp 159-162°C. 'H NMR (CDCls) 6 12,56 (s, 1H), 8,56 (s, 1H), 8,18
(d, J=8,7 Hz, 2H), 7,85 — 7,77 (m, 2H), 7,68 — 7,60 (m, 3H), 7,45 — 7,36(m, 4H), 7,32 —
7,27 (m, 1H), 7,20 (d, J = 7,7 Hz, 1H), 4,42 (s, 1H), 3,11 (heptet, J = 6,9 Hz, 1H), 1,26
(d, J= 6,9 Hz, 6H); ESIMS m/z 565 ([M+H]").

Céc hop chét sau (cac Vi du 26-3 0) dugc diéu ché theo quy trinh duge md ta trong
cac Vidunéu trén.

Vi du 26: (Z)-2-xyano-3-mercapto-3-((4-metoxy-2-metylphenyl)amino)-N-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)acrylamit (Hop chit A26)
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Hop chét A26 duoc tach dudi dang chét rin mau vang nhat, 103 mg (hiéu suit
58%), mp 174-177°C; "H NMR (CDCls) & 12,27 (s, 1H), 8,56 (s, 1H), 8,18 (d, J = 8,7
Hz, 2H), 7,80 (d, J= 9,1 Hz, 2H), 7,63 (d, J = 8,9 Hz, 2H), 7,61 (s, 1H), 7,39 (d, J = 8,3
Hz, 2H), 7,12 (d, J= 8,6 Hz, 1H), 6,92 — 6,73 (m, 2H), 4,40 (s, 1H), 3,83 (s, 3H), 2,28 (s,
3H); ESIMS m/z 567 (IM+H]").

Vi du 27: - (Z£)-3-([1,1'-Biphenyl]-2-ylamino)-2-xyano-3-mercapto-N-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)acrylamit (Hop chit A27)

O e
F5CO

Hop chit A27 duoc tach dudi dang chit rdn mau vang nhat, 60 mg (hiéu suét
32%), mp 162-166°C; 'H NMR (CDCLs) § 12,52 (s, 1H), 8,55 (s, 1H), 8,15 (d, J= 8,6
Hz, 2H), 7,80 (m, 3H), 7,57 — 7,28 (m, 13H), 4,29 (s, 1H); ESIMS m/z 599 ([M+H]").

Vi du 28: (£)-2-xyano-3-mercapto-3-((2,6-dimetylphenyl)amino)-N-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)acrylamit (Hop chit A28)

e a e e

Hop chit A28 dugc tach dudi dang chét rin mau vang nhat, 103 mg (hiéu suit
59%), mp 196-199°C; 'H NMR (CDCls) & 12,24 (s, 1H), 8,56 (s, 1H), 8,18 (d, J = 8,8
Hz, 2H), 7,80 (d, J=9,1 Hz, 2H), 7,64 (d, J = 8,7 Hz, 2H), 7,42 — 7,33 (m, 2H), 7,23 (m,
1H), 7,17 (d, J= 7,7 Hz, 2H), 4,30 (s, 1H), 2,28 (s, 6H); ESIMS m/z 551 ((M+H]").

X

F,CO

Vi du 29: (Z)-2-xyano-3-mercapto-3-(o-tolylamino)-N-(4-(1-(4-(triflometoxy)phenyl)-
1H-1,2,4-triazol-3-yl)phenyl)acrylamit (Hop chét A29)

WO @
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Hop chit A29 duoc tach dudi dang chit rin mau vang nhat, 121 mg (hiéu suét
71%), mp 157-160°C; "H NMR (CDCly) & 12,51 (s, 1H), 8,56 (s, 1H), 8,18 (d, J = 8.8
Hz, 2H), 7,84 — 7,73 (m, 2H), 7,67 — 7,60 (m, 3H), 7,39 (d, J = 8,3 Hz, 2H), 7,32 (m,
3H), 7,23 (m, 1H), 4,42 (s, 1H), 2,33 (s, 3H); ESIMS m/z 537 ((M+H]").

Vi du 30 (£)-2-xyano-3-((2,6-diflophenyl)amino)-3-mercapto-N-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)acrylamit (Hop chit A30)

~N o™ F
OO
N N
F,CO H CN
F
Hop chét A30 duoc tach dudi dang chit rén mau vang nhat, 53 mg (hiéu suét
28%), mp 135-142°C; 'TH NMR (CDCl3) & 12,31 (s, 1H), 8,64 — 8,50 (m, 1H), 8,19 (dd, J

= 13,9, 7,1 Hz, 2H), 7,80 (m, 2H), 7,65 (m, 2H), 7,39 (m, 3H), 7,14 - 6,86 (m, 3H), 4,97
— 4,11 (m, 1H); ESIMS m/z 559 ([M+H]").

Vi du 31: (Z)-2-xyano-2-(3-(2-isopropylphenyl)-4-oxothiazolidin-2-yliden)-N-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)axetamit (Hop chit A31)

N OQN ©
F;CO H CN

Hop chit A25 (0,058g, 0,103mmol) duge hoa tan trong 3 mL EtOH va dugc xr ly
bang 35 mg (0,23mmol) metyl bromoaxetat va 30 mg (0,37mmol) natri axetat, va dung
dich nay dugc dun hdi luu trong 1 h. Dung dich nay sau d6 dugc 1am ngudi va san phim
ran dugc loc va dwogc 1am kho bang khong khi dé tao ra dé tao ra 46 mg (hiéu suét 71%)
thiazolinon duéi dang chit rin mau nau nhat, mp 250-255°C; 'H NMR (CDCl;) § 8,55 (s,
1H), 8,16 (d, J = 8,8 Hz, 2H), 7,95 (s, 1H), 7,79 (d, J=9,1 Hz, 2H), 7,62 (d, J = 8,8 Hz,
3H), 7,53 (dd, J = 7.8, 1,2 Hz, 1H), 7,42 — 7,34 (m, 3H), 7,18 (dd, /= 7,9, 1,2 Hz, 1H),
3,92 (d, J= 1,3 Hz, 2H), 2,71 (heptet, J = 6,8 Hz, 1H), 1,33 (d, J= 6,9 Hz, 3H), 1,23 (d,
J = 6,8 Hz, 3H); ESIMS m/z 605 ((M+H]").

Vi du 32: Didu ché (2)-3-(2.,6- dimetylphenylamino)-3-hydroxy-I-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)acrylamit (Hop chit A32).

HO
=N 0 H
y N
e ad*ae
F,CO H
Budc 1: Dung dich khudy chira 4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-

yDanilin (0,19 g; 0,593mmol) va axit mono-benzyl malonic (0,138 g; 0,712mmol) duogc
hoa tan trong DMF (6mL) dugc bd sung 1-hydroxy-7-azabenzotriazol (HOAt, 0.5 M
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trong DMF; 2,14 mL; 1,068mmol), tiép theo 1a 1-(3-dimetylaminnopropyl)-3-
etylcarbodiimit hydroclorua (EDCI; 0,21 g; 1,068mmol) va N-metyl morpholin (0,46
mL; 4,15mmol). Hon hop dugc khudy qua dém. Nudc (25mL) sau d6 duge bd sung va
dung dich nay dugc chiét bing EtOAc (3 x 10mL). Dung dich hitu co dugc rira bang
nuée (5 x 10mL) va nuée mubi (10mL), tiép theo 13 1am khod trén MgSOy,, loc va cd.
Phin cin dugc dua vao 1 g Isolute c¢ot SCX-2 va tich rira bang dung dich 9:1
CHCI3/MeOH dé tao ra amit mong mudn (B12), bi nhiém khoang 10% dimetyl amit cta
axit oxo-propanoic ban diu (0,26 g; hiéu suit 88%). 'H NMR (CDCl3) 6 9,35 (s, 1H),
8,55 (s, 1H), 8,15 (d, J = 8,7 Hz, 2H), 7,78 (d, J= 9,0 Hz, 2H), 7,67 (d, J = 8,7 Hz, 2H),
7,35 (m, 7H), 5,23 (s, 2H), 3,54 (s, 2H). >C NMR (101 MHz, CDCl;) § 169,59, 167,45,
162,84, 141,53, 138,91, 135,58, 134,81, 128,77, 128,60, 128,52, 128,41, 128,36, 127,37,
122,39, 121,17, 119,97, 67,65, 41,76, 35,58. ESIMS m/z 496 ((M+H]")

Budce 2: Benzyl este tr Bude 1 (0,26 g; 0,524mmol) duge hoa tan trong 4 mL
MeOH va tach rira qua binh hydro héa H-Cube & 50°C (1 mL/phiit) bang cach st dung
éng 10% Pd/C 1am chét xtic tac. MeOH dugce ¢6 va axit thd duge lam kho trong diéu kién
chan khong cao qua dém. Axit (B13) (0,162 g; hiéu suét 76%). dugc st dung truc tiép
trong budc tiép theo 'H NMR (DMSO-dg) 6 10,35 (s, 1H), 9,38 (s, 1H), 8,06 (dd, J= 8.9,
3,3 Hz, 4H), 7,74 (d, J = 8,8 Hz, 2H), 7,62 (d, J = 8,4 Hz, 2H), 7,37 (s, 1H), 3,39 (s, 2H).
ESIMS m/z 406 (IM+H]")

Budce 3: Dung dich cua axit carboxylic tir Budc 2 (62 mg; 0,153mmol) va 2,6-
dimetyl anilin (20 pL; 0,153mmol) trong DMF (1,6mL) dugc bd sung HOAt (0,5 M
trong DMF; 0,55 mL; 0,275mmol), EDCI HCI (53 mg; 0,275mmol) va N-metyl
morpholin (0,18 mL; 1,068mmol). Hén hop phin tmg dugc khudy & nhiét do trong
phong qua dém. Dung dich ndy dugc pha lodng bing nuéc va duoc chibt bing EtOAc.
Dung dich hitu co duge rira bang nuée (5x) va nudc mudi. Dung dich nay sau d6 duoc
lam khd trén MgSO,, loc va c6. Phin cin dugce tinh ché qua sic ky tia bang cach st dung
ty 1& ctia CHCly/MeOH 97,5:2,5 1am chét rira gidi (Rf = 0,2). Phan doan nay chira san
pham bi nhiém dimetyl amit cia axit carboxylic ban dau. H3n hop nay dugc tinh ché qua
sdc ky pha dao bang cach st dung gradien CH3CN/H20 & tao ra diamit tinh khiét mong
mudn (9 mg; hiéu suét 12%). 'H NMR (CDCl;, hén hop cua cac dang cong hudng, duoc
bao cédo chinh) & 10,53 (s, 1H), 9,71 (s, 1H), 8,55 (s, 1H), 8,13 (m, 3H), 7,79 (d, J= 9,1
Hz, 2H), 7,71 (d, J = 8,7 Hz, 1H), 7,65 (d, J= 8,7 Hz, 1H), 7,37 (d, J= 8,3 Hz, 2H), 7,12
(m, 1H), 3,49 (s, 2H), 3,12 (s, 3H), 3,04 (s, 3H). ESIMS m/z 509 ([M+H]")

Vi du 33: Diéu ché (£)-3-hydroxy-3-(4-metoxy-2-metylphenylamino)-N-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)acrylamit (Hop chit A33)
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Bing cach sir dung Budc 3 clia quy trinh néu trén, va thay thé 2,6-dimetylanilin bang 2-
metyl-4-metoxyanilin, thu dugc 83 mg (hiéu suit 56%) diamit duéi dang chét rin mau
nu, mp 168-1710C. 'H NMR (DMSO-dg) § 10,39 (s, 1H), 9,48 (s, 1H), 9,38 (s, 1H),
8,07 (d, J= 8,9 Hz, 4H), 7,77 (d, J = 8,8 Hz, 2H), 7,62 (d, J= 8,3 Hz, 2H), 7,28 (d, J =
8,7 Hz, 1H), 6,81 (d, J=2,8 Hz, 1H), 6,74 (dd, J=8,7, 2,9 Hz, 1H), 3,73 (s, 3H), 3,51 (s,
2H), 2,21 (s, 3H). EIMS 525 (M").

Vi du 34: Diéu ché (£)-3-hydroxy-3-(2-isopropyl-4-metoxyphenylamino)-N-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)acrylamit (Hop chit A34)

HO
=N Q "y H
2 N
@N‘NKQNM
F;CO H

Bing cach sir dung Budc 3 cia quy trinh néu trén, va thay thé 2,6-dimetylanilin
bing 2-isopropyl-4-metoxyanilin, thu dugc 38 mg (hiéu suét 36%) diamit. "H NMR
(CDCl3) 6 9,81 (s, 1H), 8,92 (s, 1H), 8,58 (s, 1H), 8,12 (d, J = 8,6 Hz, 2H), 7,79 (d, J =
9,0 Hz, 2H), 7,69 (d, J = 8,7 Hz, 2H), 7,50 — 7,10 (m, 3H), 6,84 (d, J = 2,8 Hz, 1H), 6,72
(dd, J=8,7, 2,9 Hz, 1H), 4,02 (s, 3H), 3,80 (s, 2H), 3,08 (dt, J = 13,6, 6,8 Hz, 1H), 1,20
(d, J = 6,9 Hz, 6H). °C NMR (101 MHz, CDCl;) & 166,81, 166,13, 162,98, 158,40,
144,30, 141,54, 139,02, 135,54, 127,30, 127,05, 126,87, 126,52, 126,30, 122,36, 121,13,
120,10, 111,97, 110,85, 56,04, 55,36, 44,26, 28,37, 23,06. ESIMS m/z 553 ([M+H]")

OMe

Vi du 35: Didu ché 4-flo-2-nitro-1 -(prop-1-en-2-yl)benzen (B14)

O\\N+O-

F

“1-clo-4-flo-2-nitrobenzen (1,03g, 5,87mmol) trong binh ciu d4y tron dung tich
100 mL c6 trang bi thanh khudy va nito dugc bd sung natri cacbonat (0,746g,
7,04mmol), dioxan (23,47mL) va nudc (5,87mL). Dung dich nay dugc bd sung 4,4,5,5-
tetrametyl-2-(prop-1-en-2-yl)-1,3,2-dioxaborolan (1,323mL, 7,04mmol) tiép theo 1a
bis(triphenylphosphin)paladi(IT)clorua (0,329g, 0,469mmol). Hdn hop phan tmg dugc
thdo ra va nap lai bang nito (3x). Phan tng dugc 1am néng dén 80°C qua dém. Phan ung
dugc xac dinh hoan thanh bing TLC (10% EtOAc/Hex). Phan tng dugc 1am ngudi, loc
qua Celite, rira béng EtOAc va cd. Phan cin dugc dua vao diclometan, rét qua thiét bi
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tach pha va co. Tinh ché bang sic ky cot nhanh thu duoc hop chit néu & dé muc nay 4-
flo-2-nitro- 1-(prop-1-en-2-yl)benzen (0,837g, hiéu sudt 75%) dué6i dang ddu mau vang:
IR (ban mong) 3091 (w), 2979 (w), 2918 (W), 1642 (w), 1530 (s), 1350 (s) cm™; 'H
NMR (400 MHz, CDCl;) 6 7,60 (dd, J = 8,2, 2,5 Hz, 1H), 7,37 - 7,21 (m, 2H), 5,19 (p, J
= 1,5 Hz, 1H), 4,97 - 4,89 (m, 1H), 2,11 - 2,04 (m, 3H); >C NMR (101 MHz, CDCl) 6
160,96 (d, Jcr = 250,8 Hz), 148,46 , 141,88 , 135,18 (d, Jor = 4,1 Hz), 132,09 (d, J cr=
7,8 Hz), 119,98 (d, Jor = 20,9 Hz), 115,99, 111,63 (d, Jor = 26,4 Hz), 23,35.

Céc hop chit sau (B15 va B16) duoc didu ché theo quy trinh duge @ cép trong Vi
du 35.
1-flo-3-nitro-2-(prop-1-en-2-yl)benzen (B15)

Os,.,0

N

Cr

IR (ban mong) 3091 (w), 2978 (w), 2922 (w), 1645 (w), 1528 (s), 1355 (s) cm™;
'"H NMR (400 MHz, CDCl3) & 7,64 (dt, J = 8,1, 1,2 Hz, 1H), 7,39 (td, J = 8.2, 5.4 Hz,
1H), 7,31 (td, J = 8,5, 1,2 Hz, 1H), 5,28 (p, J = 1,5 Hz, 1H), 4,91 (p, J = 1,0 Hz, 1H),
2,16 (t, J = 1,3 Hz, 3H); °C NMR (101 MHz, CDCly) & 159,59 (d, Jr = 249,3 Hz),
149,81, 136,14, 128,57 (d, Jor = 9,0 Hz), 127,02 (d, Jop = 22,0 Hz), 119,84 (d, Jop = 23,4
Hz), 119,41 (d, Jor = 3,6 Hz), 117,25, 23,10 (d, Jor = 1.9 Hz).

4-flo-1-nitro-2-(prop-1-en-2-yl)benzen (B16)

O\\ N+O-

F

IR (ban moéng) 3085 (w), 2979 (W), 2919 (w), 1617 (m), 1580 (s), 1523 (s), 1344
(s) em™; "H NMR (400 MHz, CDCl;) § 7,96 (dd, J=9,0, 5,1 Hz, 1H), 7,08 (ddd, J = 9.0,
7.4,2,8 Hz, 1H), 7,02 (dd, J= 8.7, 2,8 Hz, 1H), 5,20 (p, J = 1,5 Hz, 1H), 4,96 (p, J = 1,0
Hz, 1H), 2,11 - 2,06 (m, 3H).

| Vi du 36: Diéu ché 5-flo-2-isopropylanilin (B17)

F

4-flo-2-nitro-1-(prop-1-en-2-yl)benzen (0,837g, 4,62mmol) trong binh dy tron
dung tich 250ml c6 trang bi thanh khudy va nam cao su dugc bd sung EtOAc (46,2mL)
tiép theo 1a paladi trén cacbon (0,983g, 0,462mmol). Phan tmg dugc thdo ra va thdi
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hydro (binh ciu) (2x) va dugc khudy trong diéu kién khi hydro & nhiét do trong phong
qua dém. Phéan tng dugc x4c dinh hoan thanh bang TLC (10% EtOAc/Hex). Hdn hop
dugc loc qua Celite, rira bang EtOAc va ¢o. 5-flo-2-isopropylanilin (673mg, 4,40 mmol,
hidu sudt 95%) thu duge du6i dang ddu mau vang va sang: IR (ban mdng) 3480 (w),
3390 (w), 2962 (m), 2872 (W), 1622 (m), 1504 (s), 1431 (m) cm™; '"H NMR (400 MHz,
CDCl3) 6 7,05 (dd, J= 8,5, 6,4 Hz, 1H), 6,45 (td, J= 8,5, 2,6 Hz, 1H), 6,37 (dd, J = 10,6,
2,6 Hz, 1H), 3,74 (bs, 2H), 2,83 (hept, J = 6,8 Hz, 1H), 1,24 (d, J = 6,8 Hz, 6H); °C
NMR (101 MHz, CDCls) 8 161,75 (d, Jcr = 241,3 Hz), 144,76 (d, Jo7= 10,3 Hz), 128,11
d, Jer = 2,8 Hz), 126,53 (d, Jor = 9,6 Hz), 105,06 (d, Jor = 20,7 Hz), 102,26 (d, Jop =
24,2 Hz), 27,27 , 22,35.

Céc hop chét sau duge diéu ché theo quy trinh duge dé cap trong Vi du 36.
3-flo-2-isopropylanilin (B18)
NH, |

| X
ZF

IR (b4n méng) 3478 (w), 3386 (W), 2963 (m), 2934 (w), 2934 (w), 1624 (s), 1466
(s), 1453 (s) em™; 'H NMR (400 MHz, CDCl5) 5 6,92 (td, J = 8,1, 6,1 Hz, 1H), 6,44
(ddd, J = 10,4, 8,1, 1,1 Hz, 2H), 3,72 (bs, 2H), 3,06 (heptd, J = 7,1, 1,3 Hz, 1H), 1,35
(dd, J = 7,1, 1,5 Hz, 6H); °C NMR (101 MHz, CDCl;) & 162,83 (d, Jor = 243.4 Hz),
145,29 (d, Jor = 8,8 Hz), 127,08 (d, Jor = 11,2 Hz), 119,64 (d, Jop= 16,1 Hz), 111,77 (d,
Jer =2,3 Hz), 106,47 (d, Jor = 24,2 Hz), 25,65 , 20,97 (d, J 7= 3,8 Hz).

4-flo-2-isopropylanilin (B19)

NH,

£

IR (bdn mong) 3455 (w), 3373 (W), 2962 (m), 2870 (w), 1625 (w), 1609 (w), 1497
(s), 1429 (m) cm™; 'H NMR (400 MHz, CDCl;) & 6,85 (dd, J = 10,3, 2,9 Hz, 1H), 6,72
(td, J= 8.3, 2,9 Hz, 1H), 6,60 (dd, J = 8.6, 5,1 Hz, 1H), 3,49 (bs, 2H), 2,88 (hept, J = 6,8
1H), 1,24 (d, J = 6,8 Hz, 6H); °C NMR (101 MHz, CDCl;) § 156,92 (d, Jor = 235,0 Hz),
139,17 (d, Jer = 2,1 Hz), 134,61 (d, Jor = 6,2 Hz), 116,55 (d, Jop = 7.5 Hz), 112,69 (d,
Jer=22,5Hz), 112,17 (d, Jor = 22,4 Hz), 27,90, 22,11.

Vi du 37: Diéu ché N-((2-xyclopropylphenyl)carbamothioyl)benzamit (B20)

O S
Y
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2-xyclopropylanilin (498mg, 3,74mmol) trong axeton (10mL) dugc bd sung
benzoyl isothioxyanat (0,53mL, 3,93mmol) va hdn hgp duge lam néng & 50°C trong 8
gid. Hon hop phan tng duoc cb dé tao ra N-((2-xyclopropylphenyl)carbamothioyl)-
benzamit duéi dang ddu mau cam (1,249, hiéu suét 100%): "H NMR (400 MHz, CDCls)
0 12,59 (s, 1H), 9,14 (s, 1H), 8,07 (dd, J= 7.8, 1,3 Hz, 1H), 7,92 (dd, J = 8,4, 1,2 Hz,
2H), 7,69 — 7,63 (m, 1H), 7,59 — 7,52 (m, 2H), 7,31 — 7,26 (m, 1H), 7,23 (td, J= 17,5, 1,5
Hz, 1H), 7,13 (dd, J = 7,6, 1,5 Hz, 1H), 1,95 (qt, J = 12,3, 4,4 Hz, 1H), 1,09 — 1,01 (m,
2H), 0,76 - 0,69 (m, 2H); *C NMR (101 MHz, CDCl;) 5 178,70, 166,72, 137,59, 137,06,
133,71, 131,72, 129,22, 127,51, 127,20, 126,93, 126,12, 125,26, 11,72, 7,03; ESIMS m/z
295 ([M-H)).

Cac hop chét sau dugc didu ché theo quy trinh dugc dé cap trong Vi du 37.
N-((2-clo-6-isopropylphenyl)carbamothioyl)benzamit (B21)

Cl s o
SSaas
Mp 177-181°C; '"H NMR (400 MHz, CDCl3) & 11,92 (s, 1H), 9,25 (s, 1H), 7,98 -
7,89 (m, 2H), 7,72 - 7,62 (m, 1H), 7,62 - 7,51 (m, 2H), 7,40 - 7,28 (m, 3H), 3,17 (hept, J
= 6,9 Hz, 1H), 1,33 (d, J = 6,8 Hz, 3H), 1,21 (d, J = 6,9 Hz, 3H); ESIMS m/z 333
(IM+H]").
N-((5-flo-2-isopropylphenyl)carbamothioyl)benzamit (B22)
F
S O

0

Mp 134°C (dec.); 'H NMR (400 MHz, CDCls) § 12,31 (s, 1H), 9,17 (s, 1H), 7,96 -
7,87 (m, 2H), 7,73 - 7,62 (m, 1H), 7,61 - 7,49 (m, 3H), 7,33 (dd, J = 8,8, 6,1 Hz, 1H),
7,03 (td, J = 8,3, 2,8 Hz, 1H), 3,13 (hept, J = 6,9 Hz, 1H), 1,27 (d, J = 7,0 Hz, 6H):
ESIMS m/z 315 ((M-H]).

N-((2-isopropyl-5-metylphenyl)carbamothioyl)benzamit (B23)

S O
20

'H NMR (400 MHz, CDCly) & 12,14 (s, 1H), 9,18 (s, 1H), 7,97 - 7,87 (m, 2H),
7,713 - 7,61 (m, 1H), 7,61 - 7,50 (m, 2H), 7,42 - 7,34 (m, 1H), 7,31 - 7,23 (m, 1H), 7,16
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(dd, J= 17,9, 1,8 Hz, 1H), 3,11 (hept, J = 6,9 Hz, 1H), 2,36 (s, 3H), 1,26 (d, J = 6.9 Hz,
6H); °C NMR (101 MHz, CDCl3) & 180,23, 166,97, 140,94, 136,03, 134,89, 133,75,
131,67, 129,22, 129,20, 127,71, 127,55, 126,01, 28,17, 23,38, 20,90; ESIMS m/z 311
([M-HJ).

N-((2-isopropyl-4-metylphenyl)carbamothioyl)benzamit (B24)

S (@)

Mp 136°C (dec.); "H NMR (400 MHz, CDCL3) § 12,11 (s, 1H), 9,17 (s, 1H), 7,97 -
7,86 (m, 2H), 7,72 - 7,61 (m, 1H), 7,60 - 7,49 (m, 2H), 7,44 (d, J = 8,0 Hz, 1H), 7,18 (d,
J=1,9 Hz, 1H), 7,09 (dd, J = 8,1, 2,0 Hz, 1H), 3,11 (hept, J = 6,8 Hz, 1H), 2,38 (s, 3H),
1,27 (d, J = 6,9 Hz, 6H); ESIMS m/z 311 ([M-H]).

N-((2-isopropyl-3-metylphenyl)carbamothioyl)benzamit (B25)

S (@)
Q**@

"H NMR (400 MHz, CDCl;) § 12,12 (s, 1H), 9,18 (s, 1H), 7,99 - 7,86 (m, 2H),
7,71 - 7,60 (m, 1H), 7,60 - 7,50 (m, 2H), 7,32 (dd, J = 6,6, 2,8 Hz, 1H), 7,21 - 7,09 (m,
2H), 3,46 - 3,31 (m, 1H), 2,42 (s, 3H), 1,37 (d, J= 7.2 Hz, 6H); *C NMR (101 MHz,
CDCl5) & 180,41, 166,88, 141,79, 137,22, 136,15, 133,76, 131,65, 130,94, 130,53,
129,23, 127,57, 126,02, 28,69, 21,17, 21,05; ESIMS m/z 311 ([M-HJ).

N-((3-flo-2-isopropylphenyl)carbamothioyl)benzamit (B26)

S 0
F N/U\N)K©
i H H

"H NMR (400 MHz, CDCl3) & 12,11 (s, 1H), 9,20 (s, 1H), 8,00 - 7,85 (m, 2H),
7,73 - 7,62 (m, 1H), 7,62 - 7,50 (m, 2H), 7,32 - 7,18 (m, 2H), 7,11 - 6,98 (m, 1H), 3,27 -
3,14 (m, 1H), 1,38 (dd, J = 7,1, 1,4 Hz, 6H); *C NMR (101 MHz, CDCls) § 180,87,
167,04, 162,36 (d, Jor = 247,2 Hz), 136,61 (d, Jor = 8,8 Hz), 133,88, 132,02 (d, Jop =
15,2 Hz), 131,50 , 129,27 , 127,57 , 127,06 (d, Jer = 10,2 Hz), 123,77 (d, Jor = 3,0 Hz),
116,04 (d, Jor = 23,5 Hz), 27,36, 21,35, 21,31; ESIMS m/z 315 ([M-HJ).

N-((4-flo-2-isopropylphenyl)carbamothioyl)benzamit (B27)

F S O

RS
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Mp 96-102°C; "H NMR (400 MHz, CDCl;) & 12,11 (s, 1H), 9,18 (s, 1H), 7,97 -
7,87 (m, 2H), 7,73 - 7,63 (m, 1H), 7,60 - 7,48 (m, 3H), 7,07 (dd, J = 10,0, 2,9 Hz, 1H),
6,97 (ddd, J=8,7,7,7, 2,9 Hz, 1H), 3,20 - 3,06 (m, 1H), 1,27 (d, /= 6,8 Hz, 6H); ESIMS
m/z 315 ([M-H])).

N-((1-isopropyl-1H-pyrazol-5-yl)carbamothioyl)benzamit (B28)

7 S O
N{Nj\N/U\N
/K H H

'H NMR (400 MHz, CDCl3) & 12,37 (s, 1H), 9,24 (s, 1H), 7,97 - 7,85 (m, 2H),
7,75 - 7,63 (m, 1H), 7,58 (ddd, J = 7,6, 5.9, 2,4 Hz, 3H), 6,56 (d, J = 1,9 Hz, 1H), 4,49
(hept, J = 6,6 Hz, 1H), 1,54 (d, J= 6,7 Hz, 6H); °C NMR (101 MHz, CDCl;) & 179,82,
167,18, 138,45, 134,40, 134,13, 131,16, 129,37, 127,58, 101,12, 49,79 , 22,33; ESIMS
m/z 289 ([M+H]".

N-((3-isopropylphenyl)carbamothioyl)benzamit (B29)

S O
WQHJL”J\Q

'H NMR (400 MHz, CDCls) § 12,57 (s, 1H), 9,05 (s, 1H), 7,96 - 7,84 (m, 2H),
7,72 - 7,49 (m, 5H), 7,35 (t, J= 7,8 Hz, 1H), 7,15 (dt, J= 7.7, 1,3 Hz, 1H), 2,95 (hept, J
= 6,9 Hz, 1H), 1,28 (d, J = 6,9 Hz, 6H); °C NMR (101 MHz, CDCl;) & 178,05, 166,86,
149,90, 137,52 , 133,75, 131,70, 129,25, 128,73, 127,46, 125,11, 122,10, 121,43, 34,04,
23,87; ESIMS m/z 299 ([M+H]").

Vi du 38: Piéu ché 1-(2-xyclopropylphenyl)thioure (B30)

S

BN

HNTON

N-((2-xyclopropylphenyl)carbamothioyl)benzamit (1,210g, 4,08mmol) trong
MeOH (10mL) dugc bd sung NaOH 2 N (4,1mL, 8,17mmol) va dugc khudy & 65°C
trong 3 gid. Phan tmg duge 1am ngudi, trung hoa bang HCI 2 N, va mdt nira thé tich cia
hén hop phan tng duge lam bay hoi trong didu kién dong nito. Két tia mau vang tao ra
duge loc, rira bang nuéc va lam khod trong ti sdy chan khong dé tao ra 1-(2-
xyclopropylphenyl)thioure dudi dang chat rin mau vang (444,5mg, hiéu sudt 56%): mp
152 - 154°C; "H NMR (400 MHz, CDCl5) § 7,75 (s, 1H), 7,31 - 7,27 (m, 1H), 7,26 —
7,22 (m, 2H), 7,00 (d, J = 7.4 Hz, 1H), 5,95 (s, 2H), 1,99 (tt, J = 8,4, 5,3 Hz, 1H), 1,06
(ddd, J = 8.4, 6,3, 4,5 Hz, 2H), 0,69 (dt, J = 6,4, 4,6 Hz, 2H); *C NMR (101 MHz,
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CDCl,) 6 182,10, 140,33, 135,18, 128,81, 126,96, 126,45, 126,04, 10,95, 8,39; ESIMS
m/z 193 (IM+H]).

Céc hop chét sau dugc didu ché theo quy trinh duoc dé cap trong Vi du 38.
1-(2-clo-6-isopropylphenyl)thioure (B31)
Cl s

A

N~ "NH
4 2

'"H NMR (400 MHz, CDCl3) § 7,63 - 7,52 (m, 1H), 7,40 - 7,29 (m, 3H), 5,30 (bs,
2H), 3,24 (hept, J = 6,9 Hz, 1H), 1,34 - 1,11 (m, 6H); *C NMR (101 MHz, CDCl;) &
182,68, 149,91, 133,87, 130,66, 130,41, 128,07, 125,63, 29,11, 24,11; ESIMS m/z 227
([M-HJ).

1-(5-flo-2-isopropylphenyl)thioure (B32)
F
S

R

N® "NH
H 2

"H NMR (400 MHz, CDCl;) & 7,89 (s, 1H), 7,37 (dd, J = 8,8, 6,1 Hz, 1H), 7,13 -
7,05 (m, 1H), 6,97 (dd, J = 8,8, 2,7 Hz, 1H), 5,98 (s, 2H), 3,16 (hept, J = 6,9 Hz, 1H),
1,21 (d, J= 6,9 Hz, 6H); YF NMR (376 MHz, CDCl;) § -114,00; ESIMS m/z 211 ([M-
H]).

1-(2-isopropyl-5-metylphenyl)thioure (B33)

S

A

N™ "NH
H 2

"H NMR (400 MHz, CDCl3) & 7,58 (s, 1H), 7,29 (d, J = 8,0 Hz, 1H), 7,18 (dd, J =
8,1, 1,9 Hz, 1H), 7,05 - 6,99 (m, 1H), 6,33 - 5,36 (m, 2H), 3,13 (hept, J = 6,9 Hz, 1H),
2,45 - 2,23 (m, 3H), 1,29 - 1,10 (m, 6H); "*C NMR (101 MHz, CDCl;) & 182,36, 143,05,
137,35, 132,92, 130,29, 127,99, 127,20, 27,94, 23,54, 20,74; ESIMS m/z 207 ([M-HJ).

1-(2-isopropyl-4-metylphenyl)thioure (B34)

S

A

N° "NH
H 2
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'"H NMR (400 MHz, CDCl3) & 7,64 - 7,51 (m, 1H), 7,21 - 7,17 (m, 1H), 7,13 -
7,02 (m, 2H), 6,35 - 5,31 (m, 2H), 3,14 (hept, J = 6,9 Hz, 1H), 2,37 (s, 3H), 1,21 (d, J =
6,9 Hz, 6H); °C NMR (101 MHz, CDCl;) § 182,50, 146,05, 139,59, 130,49, 128,03,
127,94, 127,52, 28,18, 23,49, 21,37; ESIMS m/z 207 ((M-H]").

1-(2-isopropyl-3-metylphenyl)thioure (B35)

S

J

N” 'NH
N 2

1HNMR(4OO MHz, CDCl;) § 7,52 (d, J = 4,2 Hz, 1H), 7,20 - 7,12 (m, 2H), 7,05

(dd J=6,6,2,7 Hz, 1H), 6,34 - 5,05 (m, 2H), 3,40 (hept, J = 7,3 Hz, 1H), 2,41 (s, 3H),

1,33 (d, J= 7,2 Hz, 6H); °C NMR (101 MHz, CDCl;) 5 182,09, 143,68, 138,60, 134,25,
131,94, 127,11, 126,66, 28,66, 21,00, 20,92; ESIMS m/z 209 ((M+H]").

1-(3-ﬂo-2;isopropylphenyl)thioure (B36)

S

M

F N~ “NH,
H

'"H NMR (400 MHz, CDCL3) & 7,74 - 7,56 (m, 1H), 7,32 - 7,19 (m, 1H), 7,13 -
7,01 (m, 2H), 6,41 - 5,27 (m, 2H), 3,35 - 3,17 (m, 1H), 1,33 (dd, J= 7,1, 1,3 Hz, 6H); F
- NMR (376 MHz, CDCl;) § -110,45; ESIMS m/z 211 ([M-HT").

1-(4-flo-2-isopropylphenyl)thioure (B37)

F
S

R

N™ "NH
H 2

'H NMR (400 MHz, CDCly) § 7,59 - 7,42 (m, 1H), 7,25 - 7,18 (m, 1H), 7,12 -
7,05 (m, 1H), 7,02 - 6,91 (m, 1H), 6,33 - 5,27 (m, 2H), 3,24 - 3,08 (m, 1H), 1,22 (d, J =
- 6,8 Hz, 6H); "°F NMR (376 MHz, CDCl3) & -110,29; ESIMS m/z 211 ([M-H]).

1-(1-isopropyl-1H-pyrazol-5-yl)thioure (B38)
7 S
N, |

"H NMR (400 MHz, DMSO-dy) & 9,35 (s, 1H), 8,07 (s, 1H), 7,41 (d, J= 1,9 Hz,
1H), 7,10 (s, 1H), 6,07 (d, J= 1,9 Hz, 1H), 4,36 (hept, J = 6,6 Hz, 1H), 1,33 (d, J= 6,6
Hz, 6H); °C NMR (101 MHz, DMSO-dy) § 183,02 , 137,47 , 135,00 , 102,00 , 48,12 ,
22,27; ESIMS m/z 185 ([M+H]").
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1-(3-isopropylphenyl)thioure (B39)

@ i
N/U\NHZ
H

'H NMR (400 MHz, CDCls) & 7,99 (s, 1H), 7,36 (t, J = 7,8 Hz, 1H), 7,20 (dt, J =
7.8, 1,4 Hz, 1H), 7,12 - 7,02 (m, 2H), 6,11 (s, 2H), 2,92 (hept, J = 6,9 Hz, 1H), 1,25 (d, J
= 7,0 Hz, 6H); *C NMR (101 MHz, CDCl;) § 181,65, 151,61, 136,18, 130,11, 126,13,
123,17, 122,40, 33,98 , 23,83; ESIMS m/z 195 ([M+H]").

Vi du 39: Diéu ché N-[[(2-isopropyllphenyl)amino]thioxometyl]-N’-(4-(1-(4-
(triflometyl)phenyl)-1H-1,2,4-triazol-3-yl)phenyl ure (Hop chit A48)

N —
|4
F N\N/>—<\:/>—NH N
R } S O H—NH
>LO HS>_

F

Binh day tron dugc bd sung 4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-
ylbenzoyl azit (300mg, 0,802mmol). Binh ndy dugc théo ra/nap lai N, sau dé toluen
(20,0mL) duge bd sung, tiép theo 1a 1-(2-isopropylphenyl)thioure (30mg, 0,154mmol).
Hon hop phan tmg duoc 1am néng dén 100°C trong 1 h. phan tng sau d6 dugc 1am ngudi
dén 50°C va dugc khudy thém trong 1 h. Sau do6, hdn hop phan tmg dugc 1am nguodi dén
35°C. THF (1mL) dugc bd sung, tiép theo 1a natri hydrua (32,1mg, 0,802mmol) trong
mot phan. Xay ra tao bot manh, va hén hop phan tng chuyén mau vang. Hon hop phéan
tng dugc khudy & 35°C thém trong 15 phat. Hn hop phén tng duge 1am ngudi dén
nhi¢t d¢ trong phong, rot 1én nudc da, duoc chiét b?lng Et,0, lam khd, va co trén silic
dioxit. Phin cin thd dugc tinh ché qua sic ky nhanh (silica/EtOAc/hexan) dé thu duoc
- hop chat néu & d& muyc nay duéi dang chét rin mau tring (57mg, 0,104 mmol, hiéu sut
13%): mp 201-203°C; 'H NMR (400 MHz, CDCl;) & 8,57 (s, 1H), 8,16 (m, 2H), 7,80 (m,
3H), 7,56 (d, J = 8,3 Hz, 2H), 7,40 (ddt, J = 8,0, 6,7, 1,7 Hz, 2H), 7,28 (dt, ] = 6,8, 1,8
Hz, 2H), 7,23 (m, 2H), 3,16 (dp, J = 16,4, 6,9 Hz, 3H), 1,22 (d, J = 6,9 Hz, 6H); °F
NMR (376 MHz, CDCl;) § -58,02; EIMS m/z 542 ([M+2]).

Céc hop chéit A46, A63, A64, A67, A68, AT0-AT73, A78-A84, A89, A97-A101,
Al06, A107, A112, A113, A116, A118 va A119 trong Bang 1 dugc diéu ché theo céc
quy trinh dugc dé cap trong Vi du 39 hodc bang quy trinh duoc mo ta trong Vi du 53.

Vi du 41: Didu ché N-[[(2-metyl-4-metoxyphenyl)amino]oxometyl]-N-(4-(1-(4-
(triflometyl)phenyl)-1H-1,2,4-triazol-3-yl)phenyl ure (Hop chit A53)
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Binh cdu day tron dung tich 100 mL dugc bd sung 1-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)ure (200mg, 0,551mmol) va 1-
isoxyanato-4-metoxy-2-metylbenzen (135mg, 0,826mmol) trong dioxan (10mL). Binh
nay duge lam néng & 100°C trong 2 gid true khi cac thanh phin duoc 1am ngudi va
dung moi nay dugc loai bé trong diéu kién 4p suit giam. Phin cin duoc tao huyén phu
trong DCM va tinh ché qua sic ky pha binh thudong (silica gel; hexan/EtOAc) dé thu
dugc san pham néu & d& muc nay dudsi dang chét rin mau trdng (30 mg): mp 213-233°C;
'H NMR (400 MHz, DMSO-dg) § 10,71 (s, 1H), 10,34 (s, 1H), 10,13 (s, 1H), 9,39 (s,
1H), 8,08 (m, 4H), 7,70 — 7,57 (m, 4H), 7,26 (d, J = 8,7 Hz, 1H), 6,87 (d, J = 2,9 Hz,
1H), 6,81 (dd, J=8,7, 2,9 Hz, 1H), 3,75 (s, 3H), 2,20 (s, 3H); EIMS m/z 527 ([M+H]").

Vi du 42: Piéu ché (E)-metyl 4-(3-(dimetylamino)acryloyl)benzoat (B40)

O\
o
Hdn hop ciia metyl 4-axetylbenzoat (5,00g, 28,1mmol) trong DMF-DMA (38mL,
284mmol) dugc lam néng & 105°C trong 20 gid. Phan ung dugc lam ngudi, cd, va s
dung phan thd trong phan tng tiép theo.

Vi du 43: Diéu ché metyl 4-(1H-pyrazol-3-yl)benzoat (B41)

N

N

N

O

Dung dich cta (E)-metyl 4-(3-(dimetylamino)acryloyl)benzoat (28,1mmol) tho
trong EtOH (100mL) dugc bd sung hydrazin monohydrat (1,50mL, 30,9mmol) va phan
ng dugc 1am néng & 50°C trong 24 gio. Nhiét do phan tng sau d6 duoc ting dén 60°C
trong 24 gi. Hydrazin monohydrat b6 sung (1,5mL) dugc bd sung, va phadn Ung duogc
lam néng & 60°C thém trong 6 gio. Phan tng dugc 1am ngudi, co, va 1am khd trong ti
sdy chan khong & 45°C qua dém dé tao ra metyl 4-(1H-pyrazol-3-yl)benzoat duéi dang
chit rin mau cam (8,15g, dinh Irgng): mp 106°C (dec); 'H NMR (400 MHz, CDCl;) &
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8,15 — 8,05 (m, 2H), 7,91 — 7,83 (m, 2H), 7,65 (d, J = 2,4 Hz, 1H), 6,71 (d, J = 2,3 Hz,
1H), 3,94 (s, 3H); °C NMR (101 MHz, CDCls) § 166,91, 136,89, 131,83, 130,13,
129,37, 125,50, 103,35, 52,14, 22,46; EIMS m/z 202.

Vi du 44: Piéu ché axit 4-(1-(4-(triflometoxy)phenyl)- 1H-pyrazol-3-yl)benzoic (B42)

FF
F-X ~
o—< >-N‘ _
N
o)
HO

Metyl 4-(1H-pyrazol-3-yl)benzoat (2,00g, 9,89mmol), 1-bromo-4-
(triflometoxy)benzen (2,38g, 9,88mmol), ddng (I) iodua (0,282, 1,47mmol), 8-
hydroxyquinolin (0,21g, 1,45mmol), va xezi cacbonat (6,47g, 19,86mmol) trong
- DMF/nuée (11:1) dugce lam néng & 120°C trong 20 gid. Phan ung dugc 1am ngudi, pha
lodng bing nudc va EtOAc, va gan ra khoi chat rin dong. Hdn hop duge chiét ba lan
bang EtOAc (3 x 150mL) va cac 16p hitu co gom lai rira bang nuée. Céc 16p hitu co duogce
1am Kkho trén natri sulfat khan, loc, va hép thu vao silica gel. Tinh ché bang sic ky nhanh
(0-10% MeOH/diclometan) thu dugc axit 4-(1-(4-(triflometoxy)phenyl)-1H-pyrazol-3-
yl)benzoic dudi dang chét rin mau nau (580mg, hiéu sudt 16%): '"H NMR (400 MHz,
CDCl) 6 8,19 (d, J = 7,7 Hz, 2H), 8,03 (d, J = 7,7 Hz, 2H), 7,98 (d, J = 2,5 Hz, 1H),
7,85 — 7,79 (m, 2H), 7,35 (d, J = 8,4 Hz, 2H), 6,88 (d, J = 2,5 Hz, 1H); '’F NMR (376
MHz, CDCl;) & -58,05; ESIMS m/z 349 ([M+H]").

Vi du 45: Biéu ché 4-(1-(4-(triflometoxy)phenyl)-1H-pyrazol-3-yl)benzoyl azit (B43)

FF
F~X -
O—< >‘_N _
N
(@)
N3

Axit 4-(1-(4-(triflometoxy)phenyl)-1H-pyrazol-3-yl)benzoic (0,58g, 1,67mmol)
trong isopropanol (10,7mL) dwgc bd sung triethylamin (0,30mL, 2,17mmol) va
diphenylphosphoryl azit (0,47mL, 2,17mmol) va Hdn hop phéan tmg dugc khudy & nhiét
do trong phong trong 16 gio. Phan cin mau cam da tao ra dugc loc qua phéu thity tinh,
rira bang isopropanol, va lam kho trong ti siy chan khong dé tao ra 4-(1-(4-
(triflometoxy)phenyl)-1H-pyrazol-3-yl)benzoyl azit dudi dang chit rin mau cam
(188mg, hi¢u suit 30%): "H NMR (400 MHz, DMSO-dg) & 8,69 (d, J=2,6 Hz, 1H), 8,17
— 8,11 (m, 2H), 8,09 — 8,04 (m, 4H), 7,57 (d, J = 8,4 Hz, 2H), 7,24 (d, J = 2,6 Hz, 1H);
"F NMR (376 MHz, DMSO-dy) & -56,97; ESIMS m/z 374 ([M+H]").
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Vi du 46: Diéu ché N-[[(2-isopropyllphenyl)amino]thioxometyl]-N'-((4-(1-(4-
(triflometoxy)phenyl)-1H-pyrazol-3-yl)phenyl))ure (Hop chat A114)

Fo) Nﬁ\@ 3%
FXO/Q/ N N)X\ N/ N
H
Dung dich cta 4-(1-(4-(triflometoxy)phenyl)-1H-pyrazol-3-yl)benzoyl azit

(186mg, 0,50mmol) trong DCE (2,5mL) dugc lam noéng & 80°C trong 2 gid. Phan g
duge 1am ngudi dén nhiét do trong phong va 1-(2-isopropylphenyl)thioure (97mg,
0,50mmol) va xezi cacbonat (170mg, 0,52mmol) dugc bd sung. Hdn hop dugce khudy &
nhiét do trong phong trong 3 ngay. Phan tng dugc pha lodng bing EtOAc va dugc
chuyén vao phéu tach chira nude. Lép nuée duge chiét hai 1dn bang EtOAc. Cac 16p hitu
co dugc 1am kho trén natri sulfat khan, loc, va hp thu vao silica gel. Tinh ché bang séc
ky nhanh (0-20% EtOAc/B, trong d6 B = 1:1 diclometan/hexan) thu dugc chit rin mau
vang chira 10% tap chat bang LC/MS. Séc ky nhanh pha dao (0-100% axetonitril/nuéc)
tao ra hop chét néu & d& muc nay dudi dang chit rdn mau tring (3 6,5mg, hiéu suat 13%):
mp 131°C (dec); 'H NMR (400 MHz, CDCl;) & 11,98 (s, 1H), 10,56 (s, 1H), 8,16 (s,
1H), 7,93 (d, J = 2,5 Hz, 1H), 7,86 (d, J = 8,5 Hz, 2H), 7,83 — 7,76 (m, 2H), 7,47 (d, J =
7,9 Hz, 2H), 7,43 - 7,35 (m, 3H), 7,35 — 7,27 (m, 3H), 6,76 (d, J = 2,5 Hz, 1H), 3,15 (dt,
J=137, 6,8 Hz, 1H), 1,26 (d, J = 6,5 Hz, 6H); ’F NMR (376 MHz, CDCL;) & -58,06;
ESIMS m/z 540 ((M+H]").

Vi du 47: Diéu ché etyl 4-(perfloetoxy)benzoat (B44)

.

Binh ddy tron dung tich 500 ml dugc lam khé bang ti siy ¢ trang bi thanh khudy
dugc bd sung 1-bromo-4-(perfloetoxy)benzen (9,35g, 32,1mmol) va THF khan (200mL).
Binh ndy dugc dit trong diéu kién nito va lam ngudi trong bé da trong 10 phut. Dung
dich ctia phirc hop isopropylmagie clorua-lithi clorua 1,3 M (30mL, 38,6mmol) dugc bd
sung trong hon 15 phit. Bé da duoc loai bé sau 1 gi®, va phan tmg duoc dé 4m dén nhiét
do trong phong va duge khudy qua dém. GC/MS cho thdy su c6 mit cia nguyén li€u ban
dau. Phan tmg duoc lam ngudi trong bé da va 1,3 M phirc hop isopropylmagie clorua-
lithi clorua (SmL) duoc bd sung. Bé d4 dugc loai bo sau 20 phut va dugc khudy & nhiét
d¢ trong phong trong 9 giv. Etyl cloformat (3,4mL, 35,3mmol) dugc bd sung trong dong
chay déu, chdm. Phan ng duge 1am 4m nhe trong qua trinh b sung va dugc khudy &
nhiét d6 trong phong qua dém. Phan tng dugc pha lodng bang EtOAc va ria bing dung
dich nuéc amoniac clorua bdo hoa. Lép nuée duge chiét ba 14n bing EtOAc. Cac 16p
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hitu co dugce 1am kho trén natri sulfat khan, loc, va cd dé tao ra chét 16ng mau vang, ma
dugc tinh ché bing sic ky nhanh (0-0, 0-4, 4-10% EtOAc/hexan) d tao ra etyl 4-
(perfloetoxy)benzoat dudi dang chit léng mau vang (4,58g, hiéu suit 50%): '"H NMR
(400 MHz, CDCls) 8 8,10 (d, J = 8,8 Hz, 2H), 7,28 (d, J = 8,7 Hz, 2H), 4,39 (q, J = 7.1
Hz, 2H), 1,40 (t, J= 7,1 Hz, 3H); "°F NMR (376 MHz, CDCl;) 5 -86,05, -87,84; ESIMS
m/z 284 (IM+H]).

Vi du 48: Didu ché 4-(perfloetoxy)benzohydrazit (B45)

HN-NH2
Fe>o

Dung dich cua etyl 4-(perfloetoxy)benzoat (4,58g, 16,1mmol) trong EtOH (16mL)
dugc bd sung hydrazin monohydrat (1,96mL, 40,3mmol) va phan ung dugc lam nong &
85°C trong 36 gio. Phan Gmg dugc 1am ngudi va rét vao nude da (100mL). Chét rin gel
mau tring dugc tao ra va dugc loc qua phéu Biichner trong diéu kién chan khong. Chat
rin duoc lam khd trong ti sdy chan khéng & 45°C qua dém dé tao ra 4-
(perfloetoxy)benzohydrazit duéi dang chit rin mau tring nho (3,177g, hiéu suét 73%):
mp 117-119,5°C; 'H NMR (400 MHz, CDCl;) & 7,83 — 7,76 (m, 2H), 7,36 (s, 1H), 7,31
(d, J= 8,8 Hz, 2H), 4,13 (s, 2H); "°F NMR (376 MHz, CDCl;) & -86,01, -87,83; ESIMS
m/z 269 [(M-HY).

Vi du 49: Diéu ché 2-(4-(perfloetoxy)phenyl)-1,3,4-oxadiazol (B46)

N-N
F [ D
F F (0]

Hon hop ctia 4-(perfloetoxy)benzohydrazit (3,17g, 11,7mmol) trong trimetyl
~orthoformat (11,6mL, 106mmol) va axit axetic (0,13mL, 2,35mmol) dugc 1am néng &
120°C trong 5 gi¢. Phén tmg dugc pha lodng bing MeOH (15mL) va rét vao cdc chira
nuéc d4 (150mL). Phan két tia mau tring duoc loc chan khong va 1am kho trong ti sdy
chan khéng dé tao ra 166 mg 2-(4-(perfloetoxy)phenyl)-1,3,4-oxadiazol dusi dang chit
rin mau tring nhd. Phin két tia mau cam da duoc tao ra trong phin nudc loc va duge
1am nguoi bang loc chan khong va hap thu vao silica gel. Tinh ché bang sic ky nhanh (
— 40% EtOAc/hexan) tao ra 2,02 g 2-(4-(perfloetoxy)phenyl)-1,3,4-oxadiazol duéi dang
chét rdn mau tring nhd thu duge hidu sudt két hop 12 2,186 g (hiéu suét 67%): mp 87-
89°C; '"H NMR (400 MHz, CDCl) & 8,49 (s, 1H), 8,28 — 8,05 (m, 2H), 7,40 (d, /= 8,9
Hz, 2H); F NMR (376 MHz, CDCl;) & -85,98, -87,82; ESIMS m/z 280 ([M+H]").
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Vi du 50: Didu ché metyl 4-(5-(4-(perfloetoxy)phenyl)-1,3,4-oxadiazol-2-yl)benzoat
(B47)

F

Hon hgp cua 2-(4-(perfloetoxy)phenyl)-1,3,4-oxadiazol (2,186g, 7,80mmol),
metyl 4-iodobenzoat (3,07g, 11,70mmol), dé‘)ng(l) iodua (0,28g, 1,47mmol), 1,10-
phenanthrolin (0,30g, 1,67mmol), va xezi cacbonat (2,54g, 7,80mmol) trong DMSO
khan (20mL) duoc 1am néng & 100°C trong 18 gid. Phan tng dugc 1am ngudi, pha loang
bang nudc, va dugc chiét ba lan bang EtOAc. Céc 16p hitu co duge lam kho trén natri
sulfat khan, loc, va hip thu vao silica gel. Tinh ché bing sic ky nhanh (0-50%
EtOAc/hexan) tao ra metyl 4-(5-(4-(perfloetoxy)phenyl)-1,3,4-oxadiazol-2-yl)benzoat
duéi dang chét rdn mau tring (1,08g, hiéu sudt 33%): mp 185-191°C; 'H NMR (400
MHz, CDCl3) § 8,25 - 8,19 (m, 6H), 7,41 (t, J= 9,4 Hz, 2H), 3,98 (s, 3H); "°F NMR (376
MHz, CDCl;) & -85,96, -85,98, -87,79; ESIMS m/z 415 (IM+H]").

Vi du 51: Diéu ché axit 4-(5-(4-(perfloetoxy)phenyl)-1,3,4-oxadiazol-2-yl)benzoic (B48)

F /@I h{>\©\(o
FJ F o oH

Metyl 4-(5-(4-(perfloetoxy)phenyl)-1,3,4-oxadiazol-2-yl)benzoat (1,07g,
2,58mmol) dugc bd sung MeOH (26mL) (nguyén liéu ban diu vin mot phan khéng hoa
tan). Dung dich cia NaOH 2 N (5,2mL, 10,33mmol) dugc bd sung, va hon hop phan ung
dugc khudy & nhiét d6 trong phong trong 18 h. Viéc khudy tré thanh cén tro qua dém do
su tao thanh chit rin. LC/MS da cho thdy 25% chuyén héa thanh sén_phém. Hén hop
phan tmg dugc pha lodng bing MeOH va NaOH 2 N khac (20mL) dugc bd sung va phan
tng duge 1am néng dén 45°C trong 24 gidr. Phan g dugc 1am ngudi va trung hoa bang
HCI 2 N (20mL). Mot s6 MeOH dugc ¢6 trong chan khong, 1am cho san phim két tia.
Phén két tia mau tring duogc loc chan khong va 1am kho trong ta siy chan khong & 45°C
dé tao ra axit 4-(5-(4-(perfloetoxy)phenyl)-1,3,4-oxadiazol-2-yl)benzoic dudi dang chét
rdn mau tring (760mg, do tinh khiét 90%, hiéu suit 66%): mp 301-307°C; 'H NMR (400
MHz, DMSO-dg) 6 13,40 (s, 1H), 8,34 - 8,26 (m, 4H), 8,18 (d, J= 8,6 Hz, 2H), 7,68 (d, J
= 8,8 Hz, 2H); °’F NMR (376 MHz, DMSO-ds) & -85,25, -86,89; ESIMS m/z 401
(IM+H]").

Vi du 52: Piéu ché 4-(5-(4-(perfloetoxy)phenyl)-1,3,4-oxadiazol-2-yl)benzoyl azit (B49)

-50-



F” O

Dung dich cua axit 4-(5-(4-(perfloetoxy)phenyl)-1,3,4-oxadiazol-2-yl)benzoic
(217mg, 0,54mmol) trong isopropanol (5,4mL) dugc bd sung triethylamin (0,09mL,
0,65mmol) va diphenyl phosphorazidat (0,13mL, 0,60mmol) va Hon hop phan tmg dugc
khudy & nhiét d6 trong phong trong 16 gi®. Phan két tia mau tring da tao ra dugce loc va
1am khd trong ti siy chan khong dé tao ra 4-(5-(4-(perfloetoxy)phenyl)-1,3,4-oxadiazol-
2-yl)benzoyl azit dudi dang chat rin mau tring (145mg, hiéu suét 63 %): mp 140°C (dec);
"H NMR (400 MHz, DMSO-dy) & 8,32 (m, 4H), 8,24 - 8,17 (m, 2H), 7,68 (d, J= 8,9 Hz,
2H); "F NMR (376 MHz, DMSO-dy) & -85,25, -86,89; ESIMS m/z 426 ([M+H]").

Vi du 53: Didu ché N-[[(2-isopropyllphenyl)amino]thioxometyl]-N'-((4-(5-(4-
(perfloetoxy)phenyl)-1,3,4-oxadiazol-2-yl)phenyl))ure (Hop chit A96)

rF N-N HS
F)%>E I\ 0
vy O/ko)\QN )LN/)\H
H
Dung dich cua 4-(5-(4-(perfloetoxy)phenyl)-1,3,4-oxadiazol-2-yl)benzoyl azit
(278mg, 0,65mmol) trong DCE (3,3mL) dugc 1am néng & 80°C trong 3 gid. Phan tng
dugc 1am ngudi dén nhiét do trong phong va 1-(2-isopropylphenyl)thioure (131mg,
0,67mmol) tiép theo 1a xezi cacbonat (243mg, 0,75mmol) duge bd sung. Hén hop phéan
tmg dugc khudy & nhiét d6 trong phong trong 18 gio. Phan tng dugce pha lodng bing
- EtOAc va dugc chuyén vao phéu tach chtra dung dich nude natri bicacbonat. Lép nude
duoc chiét hai lan bing EtOAc. Céc 16p hitu co dugce lam kho trén natri sulfat khan, loc,
va hip thu vao silica gel. Tinh ché bang sic ky nhanh (0-20% EtOAc/B, trong d6 B = 1:1
diclometan/hexan) tao ra hop chit néu & d& muc nay dudi dang bdt mau tring (43mg,
hidu sudt 11%): mp 219°C (dec); "H NMR (400 MHz, DMSO-d) § 11,61 (s, 1H), 10,25
(s, 1H), 9,71 (s, 1H), 8,30 — 8,22 (m, 2H), 8,14 (d, J = 8,8 Hz, 2H), 7,71 (d, J = 8,8 Hz,
2H), 7,66 (d, J = 8,7 Hz, 2H), 7,39 (dd, J = 10,3, 3,9 Hz, 2H), 7,27 (ddd, J = 13,5, 10,6,
6,1 Hz, 2H), 3,07 (heptet, J = 6,8 Hz, 1H), 1,20 (d, J = 6,9 Hz, 6H); °’F NMR (376 MHz,
DMSO-ds) 3 -85,25, -86,89; ESIMS m/z 590 ([M-H]).

Vi du 54: Diéu ché (£)-1-(3-(2-isopropylphenyl)-4-oxothiazolidin-2-yliden)-3-(4-(5-(4-
(perfloetoxy)phenyl)-1,3,4-oxadiazol-2-yl)phenyl)ure (Hop chit A102)

-51-



23505

o)
NN YN
E ’ NH
FE>o

Thiobiuret (135,5mg, 0,23mmol) va natri axetat (80mg, 0,98mmol) trong etanol
(3mL) dugc bd sung metyl 2-bromoaxetat (0,05mL, 0,49mmol) va phan tng dugc lam
néng & 65°C trong 4 giv. Phan ing dugc pha lodng bing nudc, va phan két tia duge loc
va 1am kho trong ti sdy chan khong. Nguyén lidu dugc tinh ché bang sic ky nhanh (0 —
20% EtOAc/B, trong d6 B = 1:1 diclometan/hexan) dé tao ra (Z2)-1-(3-(2-
isopropylphenyl)-4-oxothiazolidin-2-yliden)-3-(4-(5-(4-(perfloetoxy)phenyl)-1,3,4-
oxadiazol-2-yl)phenyl)ure dudi dang chit rin mau vang (56mg, hiéu suit 38%): mp 244-
247°C; "H NMR (400 MHz, CDCl;) 6 8,21 — 8,15 (m, 2H), 8,06 (d, J= 8,8 Hz, 2H), 7,68
(d, J= 8,8 Hz, 2H), 7,56 — 7,49 (m, 2H), 7,38 (m, 4H), 7,10 (d, J= 7.5 Hz, 1H), 4,01 (d,
J=2,8 Hz, 2H), 2,77 - 2,66 (m, 1H), 1,22 (dd, J= 6,8, 3,1 Hz, 6H); '°’F NMR (376 MHz,
CDCl;) 6 -85,96, -87,77; ESIMS m/z 632 ([M-+H]).

Cac hop chét sau duoc didu ché theo quy trinh dugc dé cap trong Vi du 1, Buégcel.

(E)-((N'-(4-metoxyphenyl)carbamimidoyl)thio)metyl ~ isobutyrat hydrobromua
(B50)

(0] S
O/— —N
OMe

Mp 129-130°C; 'H NMR (DMSO-dq) & 9,47 (s, NH), 7,23 (s, 2H), 7,07 (d, J= 8,9
Hz, 2H), 6,90 (d, J = 9,0 Hz, 1H), 5,76 (s, 2H), 3,79 (s, 3H), 3,74 (s, 1H), 2,65 (dd, J =
12,0, 5,1 Hz, 1H), 1,13 (d, J = 7,0 Hz, 6H); ESIMS m/z 283 ((M+H]").

(E)-((N'-mesitylcarbamimidoyl)thio)metyl isobutyrat hydrobromua (B51)

(0] S
o/— Y=N
HoN >\:j HBr

Mp 189-191°C; 'H NMR (DMSO-dg) & 11,26 (s, 1H), 9,82 (s, 1H), 8,96 (s, 1H),
7,06 (s, 2H), 5,85 (s, 2H), 2,73 - 2,54 (m, 1H), 2,29 (s, 3H), 2,11 (d, J = 18,4 Hz, 6H),
1,13 (d, J = 7,0 Hz, 6H); ESIMS m/z 295 ((M+H]").

(E)-((N'-(2,6-diflophenyl)carbamimidoyl)thio)metyl ~ isobutyrat hydrobromua
(B52)
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L

"H NMR (400 MHz, CDCls) 8 11,25 (s, 1H), 10,46 (s, 1H), 9,17 (s, 1H), 7,45 (s,
1H), 7,05 (t, J= 8,1 Hz, 2H), 5,78 (s, 2H), 2,76 - 2,64 (m, 1H), 1,29 - 1,14 (m, 6H).

(E)-((NV'-(o-tolyl)carbamimidoyl)thio)metyl isobutyrat hydrobromua (B53)

S
O/— =N

"H NMR (DMSO-dq) & 11,50(s, 1H), 10,28 (s, 1H), 8,48 (s, 1H), 7,43 — 7,07 (m,
4H), 5,65 (s, 2H), 2,69 (s, 1H), 2,37 (s, 3H), 1,22 (d, J = 7,0 Hz, 6H); ESIMS m/z 295
- ([M+H].

(E)-((N'-(2-etylphenyl)carbamimidoyl)thio)metyl isobutyrat hydrobromua (B54)

CRv

"H NMR (DMSO-d) § 11,51 (s, 1H), 10,30 (s, 1H), 8,49 (s, 1H), 7,43 — 7,31 (m,
2H), 7,27 - 7,15 (m, 1H), 5,66 (s, 2H), 2,81 — 2,61 (m, 3H), 1,27 — 1,21 (m, 9H); ESIMS
m/z 295 ((M+H].

(E)-((N'-(2,6-diclophenyl)carbamimidoyl)thio)metyl ~ isobutyrat  hydrobromua

(B55)
0 S
‘210/— »Y=N ClI
H,N HBr
«~<)

"H NMR (400 MHz, CDCls) 11,48 (s, 1H), 10,55 (s, 1H), 9,05 (s, 1H), 7,47 -
7,41 (m, 2H), 7,36 (dd, J=9,2, 6,9 Hz, 1H), 5,75 (s, 2H), 2,69 (m, 1H), 1,25 - 1,18 (m,
6H); ESIMS m/z 322 ([M+H]).

(E)-((N'-(2-etyl-6-metylphenyl)carbamimidoyl)thio)metyl isobutyrat hydrobromua

(B56)
S
Say
H,N _d' HBr
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'H NMR (400 MHz, CDCls) 11,17 (s, 1H), 10,20 (s, 1H), 8,67 (s, 1H), 7.32 —
7,27 (m, 1H), 7,18 — 7,08 (m, 2H), 5,71 (s, 2H), 2,71 — 2,56 (m, 3H), 2,30 (s, 3H), 1,26 —
1,18 (m, 9H); ESIMS m/z 295 ([M+H]").

(E)-((N'-(2-(sec-butyl)phenyl)carbamimidoyl)thio)metyl isobutyrat hydrobromua

(@) /—S
HyN HBr

"H NMR (400 MHz, CDCls) 7,46 - 7,39 (m, 1H), 7,37 - 7,32 (m, 1H), 7,23 (t, J =
7,1 Hz, 1H), 7,17 (d, J= 7,6 Hz, 1H), 5,64 (s, 2H), 2,92 (dd, J = 13,9, 7,0 Hz, 1H), 2,68
(dt, J= 14,0, 7,0 Hz, 1H), 1,70 - 1,60 (m, 2H), 1,23 (t, J= 6,7 Hz, 9H), 0,84 (t, J = 7.4
Hz, 3H); ESIMS m/z 332 ([M+Na]").

(B57)

Vi du 55: Diéu ché 1-(4-(perflopropyl)phenyl)-3-(p-tolyl)-1H-1,2,4-triazol (B58)

F
edante ol
F
F

Heptaflopropyl-1-iodopropan (3,14g, 10,6mmol), 1-iodo-4-bromobenzen (2,0g,
7,07mmol), va dong (bot: 1,123g, 17,7mmol) duge két hop trong 16 mL DMSO trong
éng vi séng dung tich 20mL, va dung dich nay dugc khudy va lam néng & 175°C trong
90 phut. Dung dich da ngudi sau d6 dugc chiét bang 2 X 30 mL hexan, va 16p hitu co
gom lai dugc rira bang nuée, 1am kho va co dé tao ra 2,0 gam diu mau vang. Nguyén
liéu thd nay, chta hén hgp cta 4-heptaflopropyl-iodobenzen va 4-heptaflopropyl-
bromobenzen, dugc két hop voi 3-(p-to'ly1)-lH-1,2,4-triazol (1,0g, 6,28mmol), xezi
cacbonat (6,14g, 18,9mmol), Cul (0,12g, 0,63mmol), va quinolin-8-ol (0,091¢,
0,63mmol) trong 16mL DMF-nudc 90:10, va dung dich nay dugc lam néng dén 125°C
trong 8 gi¢. Dung dich da ngudi sau d6 dugc rét vao 60mL dung dich nuéc NH4OH 2N,
va phan két tia thu dugc duge loc va lam kho bing khong khi. Nguyén li¢u nay duogc
1am néng trong 50 mL MeOH, loc, va phan loc pha loding bang 30 mL nude. Chét rén thu
dugc dugc loc va duge lam kho bing khong khi dé tao ra 1-(4-(perflopropyl)phenyl)-3-
(p-tolyl)-1H-1,2,4-triazol du6i dang chat rdn mau tring (1,03 g, hiéu suat 39%): mp 140-
1430C; "H NMR (400 MHz, CDCl;) § 8,66 (s, 1H), 8,10 (d, /= 8,1Hz, 2H), 7,94 (d, J =
8,9 Hz, 2H), 7,76 (d, J = 8,5 Hz, 2H), 7,30 (dt, J= 8,0, 0,7 Hz, 2H), 2,43 (s, 3H); ESIMS
m/z 405 ([M+H]").
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Vi du 56: Piéu ché axit 4-(1-(4-(perflopropyl)phenyl)-1H-1,2,4-triazol-3-yl)benzoic
(B59)

Dung dich cta tolyl triazol (1,0g, 2,48mmol) trong 6mL AcOH dugc lam néng
dén 60°C, va xeri amoni nitrat (4,50g, 8,21mmol) trong 3 mL nuéc duge bd sung trong
hon 10 phit. Tiép tuc 1am néng trong 1 gio, sau d6 dung dich nay dugc lam ngudi va
pha lodng bang 30 mL nude. Chét 1ong duge gan ra khoi chét rén dinh mau vang nhat
dugc tao ra trong hon 30 phiit. Phan cin nay sau d6 duge két hop véi 10 mL dioxan va 3
mL dung dich nudec KOH 50%, va lam néng & 75-80°C trong 2 gid. Dung dich nay duoc
1am ngudi va pha lodng bang 20 mL nudc. Chat rin thu duoc dugc loc va sau do dugc
hoa tan lai trong 15 mL axetonitril, va natri bromat (1,12g, 7,44mmol) va natri bisulfua
(0,298¢, 2,48mmol) dugc bd sung. Dung dich nay duoc dun hdi luu trong 2 gi0, sau do
1am nguoi va pha loang bang 10 mL nuéc. Phin két tia mau tring tao ra, duoc loc va
dugc 1am kho bang khong khi dé tao ra axit 4-(1-(4-(perflopropyl)phenyl)-1H-1,2,4-
triazol-3-yl)benzoic duéi dang bot mau tring (472mg, hiéu suét 41%): mp 225°C; 'H
NMR (400 MHz, DMSO-dy) 8 9,60 (s, 1H), 8,29 - 8,20 (m, 4H), 8,13 - 8,06 (m, 2H),
7,96 (d, J= 8,7 Hz, 2H); ESIMS m/z 434 ([M+H]").

Vi du 57: Pidu ché 4-(1-(4-(perflopropyl)phenyl)-1H-1,2,4-triazol-3-yl)benzoyl azit
(B60)

Axit 4-(1-(4-(perflopropyl)phenyl)-1H-1,2,4-triazol-3-yl)benzoic (400mg,
0,92mmol) duoc hoa tan trong 7mL isopropanol va duge xir Iy bing diphenylphosphoryl
azit (0,300g, 1,09mmol) va triethylamin (0,200g, 2,0mmol). Dung dich niy duoc dé
khqu trong 6 gio®, sau d6 né dugc lam ngudi dén 0°C va chét rén thu dugc duoc loc, rira
bang luong ti thidu cia 'PrOH, va lam kho trong diéu kién chan khong cao dé tao ra azit
duéi dang chét rin mau tring nho (0,120g, hiéu suat 30%). Chét rin nay khong duoc xac
dinh dic diém tiép, ma duge sir dung truc tiép trong phan tmg sip xép lai Curtius tiép
theo dé diéu ché hop chit A113, b::ing céch sir dung cac diéu kién dugc mo ta trong Vi du
39.

Vi du 58: DPidu ché (£)-1-(3-mesityl-4-metylthiazol-2(3 H)-yliden)-3-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)ure (Hop chit A43)
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Thiobiuret tr do (100mg, 0,185mmol) trong 3mL butanon dwgc bd sung
triethylamin (0,052mL, 0,370mmol) tiép theo 14 cloaxeton (0,021mL, 0,259mmol). Dung
dich nay dugc dun hdi Iuu trong 20 gid, sau d6 né dugc 1am ngudi, pha loang bang 20mL
CH,Cl,, rira bang nudc (10mL), 1am khé va b trong chan khong. Séc ky (silica, 0-100%
EtOAc-hexan) tao ra sin phAm mong muén duéi dang ddu nhét mau vang (0,92g, hi¢u
sut 84%): 'H NMR (400 MHz, CDCl;) § 8,55 (s, 1H), 8,17 (d, J = 8,7 Hz, 2H), 7,85 -
7,68 (m, SH), 7,37 (d, J = 8,3 Hz, 2H), 7,02 (s, 2H), 6,35 (d, J = 0,9 Hz, 1H), 2,43 (s,
3H), 2,34 (s, 3H), 2,17 (s, 6H); ’F NMR (376 MHz, CDCl;) & -58,01 (s); ESIMS m/z
579 (IM+H]".

Hop chit A42 trong Bang 1 dugc didu ché theo cac quy trinh dugc dé cép trong
Vi du 58.

Vi du 59: Piéu ché 3-bromo-1 -(4-(triflometoxy)phenyl)-1H-1,2,4-triazol (B61)
=N
F =
F. P
Y e

Binh phan tmg dung tich 250 mL dugc bd sung 3-bromo-1H-1,2,4-triazol (5g,
33,8mmol), déng(l) iodua (0,644g, 3,38mmol) va xezi cacbonat (11,01g, 33,8mmol).
Binh nay dugc thdo ra/map lai N,, sau d6 DMSO (33,8mL) va l-iodo-4-
(triflometoxy)benzen (4,87g, 16,90mmol) duge bd sung. Hén hop phén ung dugc lam
néng dén 100°C trong 20 h. Phan ung dugc lam ngudi dén nhiét do trong phong, pha
lodng bing EtOAc va loc qua ddu voi Celite. Celite duge rira tiép biang EtOAc. Nudc
duoc bd sung vao chit hitu co da gom lai, va cac 16p dugc tach. Pha nudc duge lam
trung hoa dén pH 7, va dugc chiét tiép bang EtOAc. Chit hitu co da gom lai dugc ¢d
trong chan khéng. Tinh ché bang sic ky nhanh (silica/EtOAc/Hex) thu duoc 3-bromo-1-
(4-(triflometoxy)phenyl)-1H-1,2,4-triazol duéi dang chét rin mau tring nho (3,78g,
12,27 mmol, hiéu suét 72,6%): mp 69-70°C; "H NMR (400 MHz, CDCls) & 8,44 (s, 1H),
7,70 (d, J = 8,9 Hz, 2H), 7,38 (d, J = 8,5 Hz, 2H); '°F NMR (376 MHz, CDCly) 0 -58,04;
EIMS m/z 307.

Vi du 60: Piéu ché metyl 2-metyl-4-(1-(4-(triflometoxy)phenyl)-1H-1,2 4-triazol-3-yl)
benzoat (B62)
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3-bromo-1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol (0,496g, 1,609mmol), metyl
2-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzoat  (0,466g, 1,689mmol),
natri bicacbonat (0,405g, 4,83mmol) va tetrakis(triphenylphosphin)paladi (0,186g,
0,161mmol) trong lo vi séng dung tich 2,0 mL dugc bd sung dioxan (6mL) va nudc
(1,5mL). Phan tng dugc ddy nip va dat vao binh phan mg vi séng Biotage® Initiator
trong 30 phut & 140°C. Sau d6, hdn hgp phan tng duge pha lodng bing EtOAc va ria
bang nude. Lép nude duge chibt bing EtOAc. Céc 16p hitu co gom lai dugc lam kho trén
MgSOy, loc va cb. Tinh ché bing sic ky cot nhanh thu duge hop chét néu & d& muc nay
duéi dang chét rin mau tréng (0,376g, 0,997 mmol, hiéu suét 62%): TH NMR (400 MHz,
CDCls) 6 8,59 (s, 1H), 8,10 (dt, J= 1,6, 0,7 Hz, 1H), 8,09 - 8,00 (m, 2H), 7,84 - 7,78 (m,
2H), 7,44 - 7,37 (m, 2H), 3,93 (s, 3H), 2,70 (s, 3H); °’F NMR (376 MHz, CDCl;) 5 -
58,02; ESIMS m/z 378 ([M+H]").

Vi du 61: Piéu ché axit 2-metyl-4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-

yl)benzoic (B63)
/:N
F>z /®/N\N/ 0
F" o
OH

Hai mé metyl 2-metyl-4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-
yDbenzoat (0,452¢g, 1,198mmol) trong binh day tron dung tich 250ml c6 trang bj thanh
khudy dugc b sung MeOH (12mL), THF (12mL) va 2N natri hydroxit (5,99mL,
11,98mmol). Hon hop phan tng dugc khudy qua dém. Hon hop phén tng dugc pha
lodng bang nudc va axit hoa bang 1N HCI. Chét rén duoc chiét bang EtOAc (3x). Lép
hitu co dugce lam kho trén MgSOy, loc va ¢6 thu dugce hop chét néu & dé muc ndy dudi
dang chét ran mau vang (0,412g, 1,134 mmol, hiéu suit 95%): 'H NMR (300 MHz,
DMSO-ds) & 12,94 (s, 1H), 9,43 (s, 1H), 8,14 - 8,03 (m, 2H), 8,03 - 7,89 (m, 3H), 7,61
(d, J= 8,7 Hz, 2H), 2,60 (s, 3H); "°’F NMR (376 MHz, DMSO-dj) & -56,95; ESIMS m/z
364 (M+H]Y).

Vi du 62: Diéu ché 2-metyl-4-(1-(4-(triflometoxy)phenyl)-1H-1,2 4-triazol-3-yl)benzoyl
azit (B64)

FF N

FXO/Q/ N 0
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Axit 2-metyl-4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)benzoic (0,412g,
1,134mmol) trong binh cdu d4y tron dung tich 100 mL c6 trang bi thanh khudy trong
didu kién khi N2 duge bd sung ruou isopropylic (11mL), triethylamin (0,205mL,
1,474mmol) va diphenyl phosphorazidat (0,319mL, 1,474mmol). Hén hop phan tmg
dugc khudy & nhiét do trong phong qua dém. Chét rin thu dugc duoc loc, rira bang rugu
isopropylic tiép theo 13 hexan va 1am kho trong diéu kién chan khéng thu dugce hop chét
néu & dé muc nay dudi dang chét rin mau tra"mg (0,294¢g, 0,757 mmol, hiéu suét 67%): u |
NMR (300 MHz, CDCl3) & 8,60 (s, 1H), 8,13 (s, 1H), 8,11 - 8,02 (m, 2H), 7,84 - 7,77 (m,
2H), 7,40 (d, J = 8,6 Hz, 2H), 2,74 (s, 3H); ’F NMR (376 MHz, CDCl;) § -58,02;
ESIMS m/z 389 ([M+H]).

Vi du 63: Piéu ché N-[[(2-isopropyllphenyl)amino]thioxometyl]-N'"-(2-metyl(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl))ure (Hop chit A122)

2-metyl-4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)benzoyl azit (0,294g,
0,757mmol) trong lo dung tich 25 mL c6 trang bi thanh khudy va c6t Vigreux dugc bd
sung 1,2-dicloetan (4mL). Phan ng dugc lam néng dén 80°C. Sau khi tao ra isoxyanat
phan tng duoc 1am ngudi dén nhiét do trong phong. Hon hop phan tng dugc bd sung 1-
(2-isopropylphenyl)thioure (0,162g, 0,833mmol) va xezi cacbonat (0,271g, 0,833mmol).
Hon hop phén ting dugc khudy qua dém. Hon hop phan tng dugc pha lodng bang EtOAc
va rira bang dung dich natri bicacbonat bdo hoa. Lép nude duge chiét bang EtOAc. Cac
16p hitu co gom lai dugc 1am kho trén MgSOy, loc va cd. Tinh ché bang sic ky cot nhanh
thu dugc hop chit néu & dé muc nay dudi dang chét rdn mau tréng (0,243g, 0,438 mmol,
hidu sudt 58%): 'H NMR (400 MHz, DMSO-dy) 4 11,74 (s, 1H), 10,71 (s, 1H), 9,39 (s,
1H), 8,83 (s, 1H), 8,13 - 8,04 (m, 2H), 8,04 - 7,88 (m, 3H), 7,68 - 7,56 (m, 2H), 7,47 -
7,35 (m, 2H), 7,35 - 7,27 (m, 1H), 7,27 - 7,21 (m, 1H), 3,06 (hept, J = 6,8 Hz, 1H), 2,37
(s, 3H), 1,19 (d, J = 6,8 Hz, 6H); °’F NMR (376 MHz, DMSO-dy) 6 -56,97; ESIMS m/z
555 ([M+H]").

Vi du 64: Diéu ché (2)-1-(3-(2-isopropylphenyl)-4-oxothiazolidin-2-yliden)-3-(2-metyl-
4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)ure (Hop chit A123)

B *Q %¥O

N-[[(2-isopropyllphenyl)amino]thioxometyl]-N'"-(2-metyl(4-(1-(4-
(triflometoxy)phen-yl)-1H-1,2,4-triazol-3-yl)phenyl))ure (0,193g, 0,348mmol) trong lo
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dung tich 25mL ¢6 trang bi thanh khudy va ¢t Vigreux duge bd sung natri axetat
(0,114g, 1,392mmol), EtOH (4mL) va metyl 2-bromoaxetat (0,066mL, 0,696mmol). Hon
hop phén ting duge khudy & 60°C qua dém. Phén mg dugc 1am ngudi va chét rin dugc
loc, rira bang EtOH, tiép theo la dietyl ete va 1am kho trong didu kién chan khong thu
dugce hop chit néu & dé muc ndy dudi dang chit ran mau tréng (0,124¢, 0,209 mmol,
hiéu suit 60%): '"H NMR (400 MHz, CDCly) 8 8,53 (s, 1H), 8,18 (d, J = 8,6 Hz, 1H),
8,06 - 8,01 (m, 1H), 7,98 (s, 1H), 7,82 - 7,76 (m, 2H), 7,53 - 7,48 (m, 2H), 7,41 - 7,34
(m, 3H), 7,13 - 7,06 (m, 2H), 3,99 (s, 2H), 2,73 (hept, J = 6,8 Hz, 1H), 2,25 (s, 3H), 1,27
- 1,22 (m, 6H); "’F NMR (376 MHz, CDCl;) & -58,03; ESIMS m/z 595 ([M+H]").

Vi du 65: Ditu ché  N-((1H-benzo[d][1,2,3]triazol-1-yl)metyl)-4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)anilin (B65)

F =N
F N —N. ~ S
Fﬂ\o@ N N/\r\\l/@

H N=p

Binh dung tich 100mL dugc bd sung benzotriazol (2,083 g, 17,5mmol) va 4-(1-(4-
(triflometyl)phenyl)-1H-1,2,4-triazol-3-yl)anilin (5,6g, 17,5mmol), va chit rin dugc lam
néng chay bing sung nhiét. EtOH (26mL) duoc bd sung nhanh va hdn hop dugc khudy
trong khi. formaldehyt (1,3mL dung dich nu6e 37%, 47,2mmol) dugc bd sung bing bom
tiém. Dung dich nay duoc dé khuéy ¢ nhiét d¢ xung quanh trong 30 phit, sau d6 n6 dugc
lam 4m dén 400C trong 30 phut nita, sau d6 dé ngudi dén nhiét do moi trudng trude khi
thu gom san phim rén bing cach loc chan khong. Sau khi rira chat rin bang EtOH va
hexan, thu dugc N-((1H-benzo[d][1,2,3]triazol-1-yl)metyl)-4-(1-(4-(triflometoxy)
phenyl)-1H-1,2,4-triazol-3-yl)anilin thd, dugc st dung truc tiép ma khong can tinh ché
thém (3,79¢g, hiéu suat 49%): 'H NMR (400 MHz, CDCl;) & 8,49 (s, 1H), 8,06 (d, J =
8,4 Hz, 1H), 8,02 (d, J = 8,7 Hz, 2H),7,76 (d, J = 9,0 Hz, 2H), 7,64 (d, J = 8,3 Hz, 1H),
7,48 (ddd, J = 8,3, 7,0, 1,0 Hz, 1H), 7,40 - 7,33 (m, 2H), 6,96 (d, J = 8,8 Hz, 2H), 6,15
(d,J=17,2 Hz, 2H), 5,07 (t, J="7,1 Hz, 1H).

Vi du 66: Diéu ché N-metyl-4-(1-(4-(triflometyl)phenyl)- 1 H-1,2,4-triazol-3-yl)anilin

(B66)
5 )
°N
F 0/®/ )\Q”/CH3

Dung dich cua N-((1H-benzo[d][1,2,3]triazol-1-yl)metyl)-4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)anilin (3,78g, 8,37mmol) trong THF (25mL)
dugc bd sung natri bohydrua (0,475g, 12,56mmol), két hop khudy chim trong diéu kién
khi N2. Dung dich nay dugc dé khudy & nhiét do xung quanh trong 1 h, sau d6 n6 dugce
dun hdi lwu trong 3,5 gidr. Sau khi lam ngudi dén nhiét do moi trudong, dung dich nay

-59-



23505

duge 16t vao nuée (25mL) va duogc chiét bang S0mL ete (2x). Lam kho va ¢ 16p hitu co
tao ra N-metyl-4-(1-(4-(triflometyl)phenyl)-1H-1,2,4-triazol-3-yl)anilin dudi dang chét
rin miu cam (2,49g, hiéu suit 86%): mp 106-113°C; ESIMS m/z 335 (IM+H]").

Vi du 67: Diéu ché N-(metyl(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-
yl)phenyl)carbamothioyl)benzamit (B67)

/:N
F>z N\N/ ﬁ O
F” 0 NN
\ H

Dung dich chtra N-metyl-4-(1-(4-(triflometyl)phenyl)-1H-1,2,4-triazol-3-yl)anilin
(2,0g, 5,98mmol) trong axeton dugc bd sung benzoyl isothioxyanat (0,847g, 6,28mmol)
bang bom tiém, va dung dich nay duoc lam néng ¢ 50°C trong 8 h, sau d6 dung dich nay
dugc lam ngudi va cd trong chan khong d& tao ra N-(metyl(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)carbamothioyl)benzamit duéi dang
chét rdn mau vang (2,9g, hidu suét 96%): mp 166-169°C; 'H NMR (400 MHz, CDCl5)
8,53 (s, 1H), 8,36 (s, 1H), 8,20 (d, J = 8,6 Hz, 2H), 7,76 (d, J = 9,0 Hz, 2H), 7,60 (d, J =
7,5 Hz, 1H), 7,52 — 7,42 (m, 4H), 7,38 (dt, J= 8,0, 1,0 Hz, 2H), 3,82 (s, 3H); ESIMS m/z
497 (IM+H])).

Vi du 68: Pidu ché 1 -metyl-1-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-

yl)phenyl)thioure (B68)
=N
F =
NN /®/N‘N/ i
F™ "o r\{’C\NHZ

Binh day tron dung tich 100 mL chtta MeOH (23mL) dugc b sung N-(metyl(4-
(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)carbamothioyl)benzamit (2,8g,
5,63mmol) va natri hydroxit (5,6mL dung dich 2N, 11,3mmol), va dung dich nay duoc
lam néng & 65°C trong 3,5 gid. 20 mL khac nita (40mmol) ctia NaOH 2N sau d6 dugc bd
sung va tiép tuc 1am néng trong 6 gio. Khi lam ngudi dung dich ndy dugc trung hoa bing
cach bd sung HCI 2N, va chit rin mau vang thu dugc duge 1am ngudi bing loc chan
khéng dé tao ra 1-metyl-1-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2 4-triazol-3-
yl)phenyl)thioure duéi dang chat ran mau vang (1,073g, hiéu suit 47%): mp 142-152°C;
'H NMR (400 MHz, CDCL;) § 8,59 (s, 1H), 8,36 — 8,24 (m, 2H), 7,81 (d, J= 9,0 Hz,
2H), 7,46 — 7,33 (m, 4H), 5,62 (s, 2H), 3,73 (s, 3H); ESIMS m/z 393 ([M+H]").
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Vi du 69: Didu ché 2-(metyl(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-
yl)phenyl)amino)thiazol-4,5-dion (B69)

o)
~
. "\ o
F>Ko/®/ N)\Or\{//\N

Binh chta EtOAc (30mL) dugc bd  sung I-metyl-1-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)thioure  (0,600g, 1,52mmol) va
triethylamin (510 pl, 3,66mmol). Dung dich chtra oxalyl clorua (467mL, 5,34mmol) in
EtOAc (24mL) dugc bd sung va dung dich nay dugce khudy & nhiét d6 xung quanh trong
15 phut. Lam bay hoi dung mdi trong chin khong dé chét rin mau vang-trang hoa tan
trong 50 mL diclometan va rira bang nudc (3 X 25mL). Lép hitu co duge lam kho
(MgS0O,) va c6 d tao ra 2-(metyl(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-
yl)phenyl)amino)thiazol-4,5-dion duéi dang chét rin mau cam (632mg, hiéu suét 92%):
mp 114-118°C; 'H NMR (400 MHz, CDCl;) & 8,62 (s, 1H), 8,36 (d, J = 8,7 Hz, 2H),
7,82 (d, J=9,1 Hz, 2H), 7,50 — 7,34 (m, 4H), 3,82 (s, 3H); ESIMS m/z 448 (IM+H]").

Vi du 70: Diéu ché N-[[(2-isopropyllphenyl)amino]thioxometyl]-N"-metyl-N"-(4-(1-(4-
(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl))ure (A124)

/=N
iy QN\NAO 0 s
F Co =
0 N\ C N/ANH

Dung dich cua 2-(metyl(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-
yDphenyl)amino)thiazol-4,5-dion (615mg, 1,38mmol) trong toluen (16mL) dugc lam
néng dén 100°C trong 25 phit, sau d6 1am ngudi dén 0°C va 2-isopropylanilin (0,212mL,
1,51mmol) trong axeton (4mL) dugc bd sung trong didu kién khi N2. Sau 2 gio, dung
dich nay duoc dé 4m dén nhiét d6 moi trudng va sau d6 co. Tinh ché bang sic ky cot
nhanh (EtOAc-hexan) tao ra N-[[(2-isopropyllphenyl)amino]thioxometyl]-N'"-metyl-N’-
(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl))ure duéi dang ddu mau cam
nhat (300mg, hiéu suit 40%); "H NMR (400 MHz, CDCl;) § 12,03 (s, 1H), 8,60 (s, 1H),
8,36 (d, J= 8,7 Hz, 1H), 7,89 (s, 1H), 7,81 (d, J=9,1 Hz, 1H), 7,52 — 7,48 (m, 1H), 7,46
(d, J=8,7Hz, 1H), 7,41 (dt,J= 17,9, 1,0 Hz, 2H), 7,36 (dd, J=17,8, 1,7 Hz, 1H), 7,30 (td,
J=17,5, 1,5 Hz, 1H), 7,25 - 7,20 (m, 1H), 3,40 (s, 3H), 1,27 (d, J= 6,9 Hz, 6H); ESIMS
m/z 555 ([M+H]).
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Vi du 71: Diédu ché (2)-3-(3 -(2-1sopropylphenyl)-4-oxothiazolidin-2-yliden)-1-metyl-1-
(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)ure (A125)

Yy ™ *@ L =0
A

Céc diéu kién dugc mo ta trong Vi du 14 dugc sir dung @& chuyén hoa N-[[(2-
isopropyllphenyl)amino]thioxometyl]-N'-metyl-N’-(4-(1-(4-(triflometoxy)phenyl)-1 H-
1,2,4-triazol-3-yl)phenyl))ure thanh (Z)-3-(3-(2-isopropylphenyl)-4-oxothiazolidin-2-
yliden)-1-metyl-1-(4-(1-(4-(triflometoxy)phenyl)-1H-1,2,4-triazol-3-yl)phenyl)ure, dugc
tach du6i dang dau mau vang (19mg, hiéu suit 34%): & 'H NMR (400 MHz, CDCls) &
8,58 (s, 1H), 8,17 (s, 1H), 7,83 (d, J = 8,9 Hz, 2H), 7,73 (d, /= 8,1 Hz, 2H), 7,42 (d, J =
8,8 Hz, 3H), 7,22 (d, J = 7,6 Hz, 1H), 7,17 — 7,07 (m, 1H), 6,85 (dd, J = 28,9, 8,0 Hz,
2H), 3,95 (d, J = 2,5 Hz, 3H), 3,37 (s, 2H), 2,50 (d, /= 7,1 Hz, 1H), 1,05 (d, J= 6,9 Hz,
3H), 0,79 (d, J= 6,8 Hz, 3H); ESIMS m/z 595 ([M+H]").

Béng 1: Ciu triic cia cac hop chit
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Bang 2: Dit liéu phan tich cho cc hop chét trong Béang 1

Dang
ngoai

bén

Nhiét
do
nong
chay
(0

ESIMS
m/z

'H NMR (8)?

BC NMR hoic
°F NMR (8)

Al

160-
164

627
(M+H)

11,24 (s, 1H), 8,64 (s,
1H), 8,17 (d, J = 8,7
Hz, 2H), 792 (d, J =
8,4 Hz, 2H), 7,80 (d, J
= 8,5 Hz, 2H), 7,67 (d,
J = 8,7 Hz, 2H), 7,41
(s, 1H), 7,12 (d, J =
8,6 Hz, 1H), 6,79 (d, J
= 2,8 Hz, 1H), 6,74
(dd, J = 8,4, 3,1 Hz,
1H), 5,65 (s, 2H), 3,82
(s, 3H), 2,59 (heptet, J
=7,0 Hz, 1H), 2,27 (s,
3H), 1,18 (d, J = 7,0
Hz, 6H)

A2

172-
175

541
M+1)

11,34 (s, 1H), 10,29
(s, 1H), 8,32 (s, 1H),
7,09 (d, J = 8,7 11,29
(s, 1H), 8,64 (s, 1H),
8,17 (d, J = 8,7 Hz,
2H), 7,92 (d, J = 8,5
Hz, 2H), 7,80 (d, J =
8,5 Hz, 2H), 7,66 (d, J
= 8,7 Hz, 2H), 7,33 (s,
1H), 7,16 (d, J = 8,6
Hz, 1H), 6,80 (d, J =
2,9 Hz, 1H), 6,75 (dd,
J = 8,6, 2,8 Hz, 1H),
3,82 (s, 3H), 2,38 (s,
3H), 2,30 (s, 3H)
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173-
176

611
(M+H)

11,21 (s, 1H), 8,65 (s,
1H), 8,18 (d, J = 8,7
Hz, 2H), 7,92 (d, J =
8,4 Hz, 2H), 7,80 (d, J
= 8,5 Hz, 2H), 7,68 (d,
J = 38,7 Hz, 2H), 7,20
(m, 1H), 7,14 — 7,04
(m, 2H), 5,65 (s, 2H),
2,59 (heptet, J = 7,0
Hz, 1H), 2,29 (s, 6H),
1,18 (d, J = 7,0 Hz,
6H)

A4

148-
151

627
(M+1)

11,21 (s, 1H), 8,55 (s,
1H), 8,17 (d, J = 8,7
Hz, 2H), 7,81 (d, J =
8,7 Hz, 2H), 7,67 (d, J
= 8,7 Hz, 2H), 7,42
(brs, 1H), 7,39 (d, J =
8,7 Hz, 2H), 7.21-
7,10 (m, 3H), 5,65 (s,
2H), 2,67 - 2,52 (m,
1H), 2,29 (s, 6H), 1,18
(d,J=7,0 Hz, 6H)

AS

141-
143

640

11,54 (s, 1H), 8,55 (d,
J=3,7 Hz, 1H), 8,16
(d, J = 8,6 Hz, 2H),
7,80 (d, J = 9,1 Hz,
2H), 7,67 d, J = 8,6
Hz, 2H), 7,46 — 7,32
(m, 5H), 7,23 - 7,16
(m, 2H), 5,67 (s, 2H),
3,25 — 3,10 (m, 1H),
2,65 — 2,52 (m, 1H),
1,24 (d, J = 6,9 Hz,
6H), 1,17 (d, J = 7,0
Hz, 6H)
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A6

154-
156

691
(M+1)

11,54 (s, 1H), 8,56 (4,
J = 13,7 Hz, 1H), 8,17
d, J = 8,7 Hz, 1H),
7,81 d, J = 9,1 Hz,
1H), 7,67 d, J = 8,7
Hz, 1H), 7,46 — 7,33
(m, 3H), 7,24 — 7,19
(m, 1H), 5,67 (s, 2H),
3,29 — 3,08 (m, 1H),
2,66 — 2,50 (m, 1H),
1,24 d, J = 6,9 Hz,
3H), 1,17 (d, J = 7,0
Hz, 3H)

A7

148-
151

657
(M+1)

11,03 (s, 1H), 8,55 (5,
1H), 8,16 (d, J = 8,7
Hz, 2H), 7,80 (d, J =
9,1 Hz, 2H), 7,67 (d, J
= 8,7 Hz, 2H), 7,39
(m, 3H), 6,64 (s, 2H),
5,64 (s, 2H), 3,80 (s,
3H), 2,59 (heptet, J =
7,0 Hz, 1H), 2,25 (s,
6H), 1,17 (d, J = 7,0
Hz, 6H)

A8

142-
148

732
(M+1)

11,26 (s, 1H), 8,64 (s,
1H), 8,16 (d, J = 8,4
Hz, 2H), 7,91 d, J =
8,2 Hz, 2H), 7,79 (d, J
=8,5 Hz, 2H), 7,71 (d,
J = 8,1 Hz, 2H), 7,54
(s, 1H), 7,34 (m,, SH),
7,15 (m, 3H), 5,69 (s,
2H), 5,23 (s, 1H), 5,13
(s, 2H), 4,02 d, J =
5,7 Hz, 2H), 2,29 (s,
6H)
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A9

142-
148

778,5
M+1)

11,07 (s, 1H), 8,55 (s,
1H), 8,15 (d, J = 8.5
Hz, 2H), 7,80 (d, J =
8,8 Hz, 2H), 7,70 (d, J
= 8,4 Hz, 2H), 7,52 (d,
J=3,1Hz, 1H), 7,44 -
7,31 (m, 7H), 6,64 (s,
2H), 5,67 (s, 2H), 5,23
(s, 1H), 5,12 (s, 2H),
4,02 (d, J = 5,8 Hz,
2H), 3,80 (s, 3H), 2,21
(s, 6H)

Al10

128-
132

777
M+1)

11,19 (s, 1H), 8,56 (s,
1H), 8,15 (d, J = 8,4
Hz, 2H), 7,80 (J =
8,41z, 2H), 7,66 (d, J
=8,5 Hz, 2H), 7,38 (d,
J =83 Hz, 2H), 7,14
d, J = 8,6 Hz, 1H),
6,82 - 6,69 (m, 3H),
5,69 (s, 1H), 4,46 (d, J
= 13,9 Hz, 1H), 4,05
d, J = 13,9 Hz, 1H),
3,91 (dd, J = 9.3, 6,2
Hz, 1H), 3,81 (s, 3H),
3,67 (dd, J =32, 1,5
Hz, 1H), 3,56 (s, 3H),
3,46 s, 3H), 3,44 (s,
3H), 3,38 (dd, J= 9,3,
3,3 Hz, 1H), 3,21 (¢t, J
=9,3 Hz, 1H), 2,29 (s,
3H), 1,32 (d, J = 6,1
Hz, 3H)
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All

233-
235

527
(M+H)

8,54 (s, 1H), 8,12 (d, J
= 8,7 Hz, 2H), 7,79 (d,
J=9,1 Hz, 2H), 7,62
d, J = 8,8 Hz, 2H),
7,44 — 7,29 (m, 4H),
722 d, J = 7,5 Hz,
2H), 4,01 (s, 2H), 2,17
(s, 6H)

Al2

204-
212

511
(M+H)

11,30 (s, 1H), 10,20
(s, 1H), 9,52 (s, 1H),
9,51 (s, 1H), 8,19 (d, J
=8,4 Hz, 2H), 8,11 (d,
J = 8,7 Hz, 2H), 7,99
d, J = 8,6 Hz, 2H),
7,62 (d, J = 8,8 Hz,
2H), 7,13 (m, 3H),
2,20 (s, 6H)

Al3

300
(dec)

525

(M+H)

(DMSO-dg) 8 9,86 (5,
1H), 9,57 (s, 1H), 9,37
d, J = 13,8 Hz, 2H),
8,15 — 7,98 (m, 4H),
7,74 dd, J = 7,9, 1,5
Hz, 1H), 7,67 — 7,53
(m, 4H), 7,33 (dd, J =
7,5, 1,8 Hz, 1H), 7,24
7,06 (m, 2H), 3,20 —
2,99 (m, 1H), 1,22 (d,
J= 6,8 Hz, 6H)
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Al4

190-
196

567
(M+H)

8,54 (s, 1H), 8,12 (d, J
=8,7Hz, 2H), 7,79 (d,
J=09,1 Hz, 2H), 7,62
(d, J = 8,8 Hz, 2H),
7,44 — 7,29 (m, 4H),
7,22 (d, J = 7,5 Hz,
2H), 4,01 (s, 2H), 2,17
(s, 6H)

AlS5

145-
150

553
(M+H)

8,51 (s, 1H), 8,07 (d, J
= 7,9 Hz, 2H), 7,81 —
7,74 (m, 2H), 7,59 (d,
J = 6,8 Hz, 2H), 7,36
d, J = 83 Hz, 2H),
7,19 (m, 3H), 7,12 (s,
1H), 3,81 (t, J = 7.7
Hz, 2H), 3,37 (t, J =
7,6 Hz, 2H), 2,23 (s,
6H)

Al6

121-
125

567
(M+H)

12,81 (s, 1H), 8,54 (s,
1H), 8,16 — 8,09 (m,
2H), 7,79 (d, J = 9,2
Hz, 2H), 7,63 (d, J =
8,8 Hz, 2H), 7,38 (d, J
= 8,3 Hz, 2H), 7,18 —
6,96 (m, 3H), 422 —
4,09 (m, 2H), 3,00 (t,
J = 6,9 Hz, 2H), 2,25
~2,13 (m, 8H)
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Al17

105-
115

567
(M+H)

8,52 (s, 1H), 8,07 (d, J
= 8,3 Hz, 2H), 7,83 -
7,73 (m, 2H), 7,59 (d,
J =82 Hz, 2H), 7,37
d, J = 8,3 Hz, 2H),
720 (m, 4H), 4,24
(dd, J = 14,5, 6,6 Hz,
1H), 3,58 — 3,41 (m,
4H), 3,02 (dd, J =
11,0, 8,6 Hz, 1H),
2,25 (s, 3H), 2,21 (s,
3H), 1,21 (d, J = 6,4
Hz, 3H)

Al8

169-
177

594

(M+H)

8,53 (s, 1H), 8,12 (d, J
= 8,7 Hz, 2H), 7.81 —
7,74 (m, 2H), 7,63 —
7,56 (m, 2H), 7,52 (m,
1H), 7,45 (d, J =79
Hz, 1H), 7,41 — 7,32
(m, 3H), 7,28 (s, 1H),
711 d, J = 79
Hz,1H), 4,03 — 3,95
(m, 2H), 2,43 (dd, J =
13,5, 6,8 Hz, 1H),
1,73 — 1,56 (m, 2H),
1,20 (phi chéng d, J =
7,6 Hz, 3H), 0,78 (phu
ché)ng t, J =174 Hz,
3H)

Al19

180-
183

581
(M+H)

8,53 (s, 1H), 8,12 (d, J
= 8,7 Hz, 2H), 7,80 —
7,74 (m, 2H), 7,60 (d,
J = 8,8 Hz, 2H), 7,54
— 7,45 (m, 2H), 7,40 -
7,34 (m, 3H), 7,32 (s,
1H), 7,10 (d, J = 7,5
Hz, 1H), 3,98 (d, J =
2,5 Hz, 2H), 2,73
(heptet, J = 6,9 Hz,
1H), 1,22 (dd, J = 6,8,
5,0 Hz, 6H)
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141-
144

582
(M+H)

15,35 — 14,58 (m,
1H), 10,93 (s, 1H),
8,57 (m, 3H), 8,31 —
8,11 (m, 6H), 7,71 (m,
12H), 7,56 — 7,30 (m,
I5H), 5,35 (s, 1H),
3,02 (heptet, J = 6,9
Hz, 1H), 2,52 (s, 3H),
1,35-1,11 (m, 6H)

A21

173-
178

540
M+H)

10,46 (s, 1H), 8,57 (s,
1H), 8,38 (s,1H), 8,19
(d, J = 8,7 Hz, 2H),
7,80 (d, J = 9,1 Hz,
2H), 7,67 (d, J =8.,8
Hz, 2H), 7,47 - 7,31
(m, 6H), 4,10 (s, 2H),
3,04 (heptet, J = 6,7
Hz, 1H), 1,22 (d, J =
6,9 Hz, 6H)

A22

511
M+H)

10,76 (s, 1H), 8,84 (s,
1H), 8,56 (s, 1H), 8,15
~8,13(d, J=8,4 Hz,
2H), 7.81-7,74 (m,
3H), 7,66 — 7,33 (d, J
= 8,4 Hz, 2H), 7,58 —
7,50 (m, 1H), 7,43 —
7,20 (m, 4H), 4,10 (s,
2H), 2,28 (s, 3H)
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178-
182

526
(M+H)

10,41 (s, 1H), 8,88 (s,
1H), 8,58 (s,1H), 8,15
d, J = 8,7 Hz, 2H),
7,85 — 7,76 (m, 2H),
7,65 (d, J = 8,7 Hz,
2H), 7,38 (d, J = 8,4
Hz, 2H), 7,22 — 6,99
(m, 3H), 4,14 (s, 2H),
2,22 (s, 6H)

A24

250
(dec)

580
(M+H)

8,53 (s, 1H), 8,13 —
8,07 (m, 2H), 7.81 —
7,76 (m, 2H), 7,61 (d,
J = 8,6 Hz, 2H), 7,53
d, J = 3.9 Hz, 2H),
7,42 — 7,33 (m, 2H),
7,23 — 7,16 (m, 1H),
7,13 d, J = 7,7 Hz,
1H), 6,97 (s, 1H), 5,01
(s, 1H), 3,91 (s, 2H),
2,83 — 2,68 (m, 1H),
1,31 - 1,16 (m, 6H)

A25

159-
162

565
(M+H)

12,56 (s, 1H), 8,56 (s,
1H), 8,18 (d, J= 8,7
Hz, 2H), 7,85 — 7,77
(m, 2H), 7,68 — 7,60
(m, 3H), 745 -
7,36(m, 4H), 7,32 —
7,27 (m, 1H), 7,20 (d,
J =17,7 Hz, 1H), 4,42
(s, 1H), 3,11 (heptet, J
=6,9 Hz, 1H), 1,26 (d,
J=6,9 Hz, 6H)
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174-
177

567
(M+H)

12,27 (s, 1H), 8,56 (s,
1H), 8,18 (d, J = 8,7
Hz, 2H), 7,80 (d, J =
9,1 Hz, 2H), 7,63 (d, J
= 8,9 Hz, 2H), 7.61 (s,
1H), 7,39 (d, J = 8,3
Hz, 2H), 7,12 (d, J =
8,6 Hz, 1H), 6,92 —
6,73 (m, 2H), 4,40 (s,
1H), 3,83 (s, 3H), 2,28
(s, 3H)

A27

162-
166

599
(M+H)

12,52 (s, 1H), 8,55 (s,
1H), 8,15 (d, J = 8,6
Hz, 2H), 7,80 (m, 3H),
7,57 — 7,28 (m, 13H),
4,29 (s, 1H)

A28

196-
199

551
(M+H)

12,24 (s, 1H), 8,56 (s,
1H), 8,18 (d, J = 8,8
Hz, 2H), 7,80 (d, J =
9,1 Hz, 2H), 7,64 (d, J
= 8,7 Hz, 2H), 7,42 —
7,33 (m, 2H), 7,23 (m,
1H), 7,17 (d, J = 7,7
Hz, 2H), 4,30 (s, 1H),
2,28 (s, 6H)

-93-




2350

S

A29

157-
160

537
(M+H)

12,51 (s, 1H), 8,56 (2,
1H), 8,18 (d, J = 8,8
Hz, 2H), 7,84 — 7,73
(m, 2H), 7,67 — 7,60
(m, 3H), 7,39 d, J =
8,3 Hz, 2H), 7,32 (m,
3H), 723 (m, 1H),
4,42 (s, 1H), 2,33 (s,
3H)

A30

135-
142

559
(M+H)

12,31 (s, 1H), 8,64 —
8,50 (m, 1H), 8,19
(dd, J = 13,9, 7.1 Hz,
2H), 7,80 (m, 2H),
7,65 (m, 2H), 7,39 (m,
3H), 7,14 — 6,86 (m,
3H), 4,97 — 4,11 (m,
1H)

A3l

250-
255

605
(M+H)

8,55 (s, 1H), 8,16 (d, J
= 8,8 Hz, 2H), 7,95 (s,
1H), 7,79 (d, J = 9,1
Hz, 2H), 7,62 (d, J =
8,8 Hz, 3H), 7,53 (dd,
J =18, 1,2 Hz, 1H),
7,42 — 7,34 (m, 3H),
7,18 (dd, J =179, 1,2
Hz, 1H), 3,92 (d, J =
1,3 Hz, 2H), 2,71
(heptet, J = 6,8 Hz,
1H), 1,33 (d, J = 6,9
Hz, 3H), 1,23 (d, J =
6,8 Hz, 3H)
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A32

509
(M+H)

10,53 (s, 1H), 9,71 (s,
1H), 8,55 (s, 1H), 8,13
(m, 3H), 7,79 (d, J =
9,1 Hz, 2H), 7,71 (d, J
=8,7 Hz, 1H), 7,65 (d,
J = 8,7 Hz, 1H), 7,37
d, J = 8,3 Hz, 2H),
7,12 (m, 1H), 3,49 (s,
2H), 3,12 (s, 3H), 3,04
(s, 3H)

A33

168-
171

525
(M+H)

10,39 (s, 1H), 9,48 (s,
1H), 9,38 (s, 1H), 8,07
d, J = 8,9 Hz, 4H),
7,77 d, J = 8,8 Hz,
2H), 7,62 (d, J = 8,3
Hz, 2H), 7,28 (d, J =
8,7 Hz, 1H), 6,81 (d, J
= 2,8 Hz, 1H), 6,74
dd, J = 8,7, 2,9 Hz,
1H), 3,73 (s, 3H), 3,51
(s, 2H), 2,21 (s, 3H)

A34

553
(M+H)

9,81 (s, 1H), 8,92 (s,
1H), 8,58 (s, 1H), 8,12
d, J = 8,6 Hz, 21,
7,79 (d, J = 9,0 Hz,
2H), 7,69 (d, J = 8,7
Hz, 2H), 7,50 — 7,10
(m, 3H), 6,84 (d, J =
2,8 Hz, 1H), 6,72 (dd,
J = 8,7, 2,9 Hz, 1H),
4,02 (s, 3H), 3,80 (s,
2H), 3,08 (dt, J =
13,6, 6,8 Hz, 1H),
120 d, J = 6,9 Hz,
6H)

BC NMR (101
MHz, CDCI3) &

166,81,
162,98,
144,30,
139,02,
127,30,
126,87,
126,30,
121,13,
111,97,
56,04,

44,26,

23,06

166,13,
158,40,
141,54,
135,54,
127,05,
126,52,
122,36,
120,10,
110,85,

55,36,

28,37,
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23505 .

A35

567
M+1)

8,53 (s, 1H), 8,13 -
8,07 (m, 2H), 7.80 -
7,74 (m, 2H), 7,63 -
7,55 (m, 2H), 7,49 (d,
J=4,5Hz, 1H), 7,48 -
7,41 (m, 2H), 7.38 -
7,35 (m, 3H), 7,12
dd, J =78, 1,2 Hz,
1H), 3,97 (d, J = 2,0
Hz, 2H), 2,49 (q, J =
7,6 Hz, 2H), 1,20 (t, J
=17,6 Hz, 3H)

YF NMR (376
MHz, CDCl;) &
-58,02 (s)

A36

262-
266

581
(M+1)

8,53 (s, 1H), 8,12 (d, J
=8,7 Hz, 2H), 7,78 (d,
J=9,1 Hz, 2H), 7,61
d, J = 8,8 Hz, 2H),
7,47 (s, 1H), 7,37 (d, J
= 8,4 Hz, 2H), 7,02 (s,
2H), 3,98 (s, 2H), 2,35
(s, 3H), 2,12 (s, 6H)

A37

595
M+1)

8,53 (s, 1H), 8,14 -
8,09 (m, 2H), 7,80 -
7,76 (m, 2H), 7,64 -
7,58 (m, 2H), 7,45 (s,
1H), 7,37 d, J = 8,3
Hz, 2H), 7,01 (s, 2H),
4,15 (q, J = 7.3 Hz,
1H), 2,36 (s, 3H), 2,12
(s, 3H), 2,10 (s, 3H),
1,77 (d, J = 7,3 Hz,
3H)

PF NMR (376
MHz, CDCly) &
-58,02 (s)
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23505

A38

595
(M+1)

8,51 (s, 1H), 8,06 (d, J
= 8,1 Hz, 2H), 7,79 -
7,75 (m, 2H), 7,60 (t,
J = 8,4 Hz, 2H), 7,36
(d, J = 8,4 Hz, 2H),
7,19 (s, 1H), 6,97 (d, J
= 7.4 Hz, 2H), 3,95
(m, 1H), 3,45 (dd, J =
11,0, 7.3 Hz, 1H),
3,10 - 2,97 (m, 1H),
2,33 (s, 3H), 2,21 (s,
3H), 2,18 (s, 3H), 1,63
- 1,44 (m, 2H), 0,89
(m, 3H)

PF NMR (376
MHz, CDCls) &
-58,03 (s)

A39

581
(M+1)

8,51 (s, 1H), 8,03 (s,
2H), 7,80 - 7,75 (m,
2H), 7,55 (s, 2H), 7,36
d, J = 8,6 Hz, 2H),
7,15 (m, 3H), 6,86 (br
s, 1H, NH), 3,33 (d, J
= 9,7 Hz, 2H), 3,03 -
2,80 (m, 2H), 2,54
(dd, J = 10,1, 4,2 Hz,
1H), 2,24 (s, 6H), 1,17
(d, J= 6,6 Hz, 3H)

PF NMR (376
MHz, CDCI3) &
-58,03 (s)

A40

581
M+1)

12,37 (s, 1H), 8,54 (s,
1H), 8,13 (d, J = 4,8
Hz, 2H), 7,79 (d, J =
4,7 Hz, 2H), 7,64 (d, J
= 4,8 Hz, 2H), 7,37
dd, J = 4,6, 1,1 Hz,
2H), 6,93 — 6,92 (m,
2H), 526 (t, J = 6,5
Hz, 2H), 3,46 (d, J =
3,8 Hz, 1H), 2,30 (s,
3H), 1,26 (t, J = 7,1
Hz, 6H), 2,16 — 2,16
(m, 3H)

BF NMR (376
MHz, CDCI3) §
-58,02 (s)
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A4l

595
M+1)

8,51 (s, 1H), 8,02 (m,
2H), 7,81 - 7,74 (m,
3H), 7,56 (s, 1H), 7,36
(m, 3H), 6,94 (br s,
2H), 3,32 (m, 2H),
295 (@dd, J=3,7, 1,8
Hz, 1H), 2,87 (dd, J =
12,3, 10,4 Hz, 1H),
2,58 - 2,44 (m, 1H),
2,33 (s, 3H), 2,19 (s,
6H), 1,16 (d, J = 6,6
Hz, 3H)

BF NMR (376
MHz, CDCI3) &
-58,03 (s)

A42

190-
200

565
M+1)

8,55 (s, 1H), 8.21 -
8,12 (m, 2H), 7,88 -
7,66 (m, 4H), 7,41 -
735 (m, 2H), 7,30
dd, J = 83, 6,7 Hz,
1H), 722 (d, J = 7,6
Hz, 2H), 6,36 (d, J =
1,0 Hz, 1H), 2,44 (s,
3H), 2,22 (s, 6H)

A43

579
M+1)

8,55 (s, 1H), 8,17 (d, J
= 8,7 Hz, 2H), 7,85 -
7,68 (m, 4H), 7,37 (d,
J = 8,3 Hz, 2H), 7,02
(s, 2H), 6,35 (d, J =
0,9 Hz, 1H), 2,43 (s,
3H), 2,34 (s, 3H), 2,17
(s, 6H)

BF NMR (376
MHz, CDCI3) §
-58,01 (s)
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Ad4

239-
246

597
M+1)

8,57 (s, 1H), 8,55 (s,
1H), 8,14 (d, J = 8.8
Hz, 2H), 7,80 (d, J
=9,0 Hz, 2H), 7,63 (d,
J = 8,8 Hz, 2H), 7,43
- 7,35 (m, 2H), 6,75
(s, 2H), 4,00 (s, 2H),
3,85 (s, 3H), 2,14
(s,6H)

A46

Chat  ran
mau trang

188-
190

527

(IM+H])

8,57 (s, 1H), &,17 (m,
1H), 7,81 (m, 2H),
7,61 (d, J = 30,5 Hz,
3H), 7,34 (m, 6H),
7,24 (m, 3H), 2,67
(qd, J = 7.5, 4,1 Hz,
2H), 1,23 (td, J = 7.5,
6,5 Hz, 3H)

PF NMR (376
MHz, CDCI3) &
-58,03

A48

Chat  ran
mau trang

201-
203

8,57 (s, 1H), 8,16 (m,
2H), 7,80 (m, 3H),
7,56 (d, J = 8,3 Hz,
2H), 7,40 (ddt, J =
8,0, 6,7, 1,7 Hz, 2H),
7,28 (dt, J = 6,8, 1,8
Hz, 2H), 7,23 (m, 2H),
3,16 (dp, J = 16,4, 6,9
Hz, 3H), 1,22 (d, J =
6,9 Hz, 6H).

PF NMR (376
MHz, CDCI3) §
-58,02

A49

190-
193

541
M+1)

(DMSO-dg) & 1123
(s, 1H), 10,18 (s, 1H),
9,57 (s, 1H), 9,39 (s,
1H), 8,15 - 7,95 (m,
4H), 7,62 (dd, J = 8,1,
6,0 Hz, 4H), 6,92 (s,
2H), 2,25 (s, 3H), 2,15
(s, 6H)
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A50

260
(dec)

557
M+1)

8,57 (s, 1H), 8,15 (d, J
= 8,6 Hz, 2H), 7,85 —
7,76(m, 2H), 7,52 (d,
J = 8,4 Hz, 2H), 7,39
(d, J = 8,3 Hz, 2H),
6,69 (s, 2H), 3,82 (s,
3H), 2,26 (s, 6H)

AS51

210-
212

497
M+1)

(DMSO-ds) & 9,85 (s,
1H), 9,66 (s, 1H), 9,39
(s, 1H), 9,39 (s, 1H),
8,08 (t, J = 2,5 Hz,
2H), 8,06 (d, J = 3,0
Hz, 2H), 7,90 (d, J =
7,9 Hz, 1H), 7,65-7,59
(m, 4H), 7,26 - 7,14
(m, 2H), 7,03 (t, J =
7.4 Hz, 1H), 2,28 (s,
3H)

AS52

245-
255

511
M+1)

(DMSO-dy) & 9,82 (5,
1H), 9,63 (s, 1H), 9,44
- 9,35 (m, 2H), 8,18 -
8,06 (m, 5H), 7,86 (d,
J=7,0 Hz, 1H), 7,64 -
7,60 (m, 3H), 7,22
(dd, J = 19,2, 7,7 Hz,
2H), 7,10 (dd, J = 7.4,
1,2 Hz, 1H), 2,63 (d, J
=7,5 Hz, 2H), 1,19 (,
J=1,5Hz, 3H).

AS53

231-
233

527
M+1)

(DMSO-ds) & 10,71
(s, 1H), 10,34 (s, 1H),
10,13 (s, 1H), 9,39 (s,
1H), 8,08 (m, 4H),
7,70 — 7,57 (m, 4H),
7,26 (d, J = 8,7 Hz,
1H), 6,87 (d, J = 2,9
Hz, 1H), 6,81 (dd, J =
8,7, 2,9 Hz, 1H), 3,75
(s, 3H), 2,20 (s, 3H)
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A54

655
(M+1)

11,57 (s, 1H), 8,55 (s,
1H), 8,16 (d, J = 8,6
Hz, 2H), 7,82 - 7,78
(m, 2H), 7,70 - 7,64
(m, 2H), 7,46 (s, 1H),
7,42 - 7,35 (m, 4H),
7,30 d, J = 7,3 Hz,
1H), 7,22 (d, J = 3,0
Hz, 1H), 5,67 (d, J =
4,1 Hz, 2H), 2,92 (d, J
= 7,0 Hz, 1H), 2,69 -
2,50 (m, 1H), 1,63 -
1,55 (m, 2H), 1,26 -
1,16 (m, 9H), 0,83 (d,
J=174Hz, 3H)

PF NMR (376
MHz, CDCI3) &
-58,02 (s)

AS5

641
M+1)

8,56 (s, 1H), 8,16 (d, J
= 8,9 Hz, 2H), 7.82 -
7,79 (m, 2H), 7,67 (d,
J = 8,5 Hz, 2H), 7,43
(s, 1H), 739 (d, J =
8,4 Hz, 2H), 7,24 (d, J
= 17,5 Hz, 1H), 7,16 -
7,10 (m, 3H), 5,65 (s,
2H), 2,62 (m, 3H),
2,29 (s, 3H), 1,22 -
1,15 (m, 9H)

AS56

106-
109

643
M+1)

11,22 (s, 1H), 8,57 (s,
1H), 8,17 — 8,15 (m,
2H), 7,84 — 7,79 (m,
2H), 7,66 (d, J = 8.5
Hz, 2H), 7,41 — 7,37
(m, 2H), 7,12 (d, J =
8,6 Hz, 1H), 6,92 —
6,88 (m, 2H), 6,77 (d,
J=12,5 Hz, 1H), 5,65
(s, 2H), 3,82 (s, 3H),
2,58 (dq, J = 14,0, 7,0
Hz, 1H), 2,27 (s, 3H),
1,18 (d, J = 7,0 Hz,
6H)
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AS57

132-
137

627
M+1)

8,59 (s, 1H), 8,20 -
8,09 (m, 4H), 7,86 -
7,80 (d, J = 8.4 Hz,
2H), 7,65 (d, J = 8.6
Hz, 2H), 7,48 (s, 1H),
7,39 (d, J = 8,4 Hz,
2H), - 7,30 (s, 1H),
723 (s, 1H), 6,97 -
6,84 (m, 2H), 5,67 (s,
2H), 2,63 (m, 2H),
1,24-1,17 (m, 9H)

A58

668
(M+1)

11,23 (s, 1H), 8,56 (s,
1H), 8,46 (s, 1H), 8.17
~ 8,13 (m, 3H), 7,80
(@, J = 3,7 Hz, 2H),
7,68 — 7,60 (m, 2H),
7,39 — 7,36 (m, 4H),
7,07 (¢ J = 8,1 Hz,
1H), 5,48 (s, 2H), 2,77
~2,62 (m, 1H), 1,27 -
1,24 (m, 6H)

A59

125-
129

641
M+1)

(DMSO-dj) 10,92 (s,
1H), 9,82 (s, 1H), 9,37
(s, 1H), 8,13 - 8,10
(m, 2H), 7,84 (s, 2H),
7,62 (d, J = 8,6 Hz,
2H), 6,97 (s, 2H), 6,91
d, J = 8,8 Hz, 3H),
5,74 (s, 2H), 2,62 -
2,56 (m, 1H), 2,26 (s,
3H), 2,15 (s, 6H), 1,08
- 1,06 (m, 6H)
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A60

120-
125

613
(M+1)

8,57 (s, 1H), 8,14 (d, J
= 8,6 Hz, 2H), 7,82 -
7,78 (m, 2H), 7,66 (d,
J = 8,6 Hz, 2H), 7,54
(s, 1H), 7,38 (d, J =
8,5 Hz, 2H), 7,29 (t, J
=4,0 Hz, 1H), 7,23 (d,
J= 2,6 Hz, 2H), 5,67
(s, 2H), 2,67 - 2,47
(m, 1H), 2,31 (s, 3H),
1,22 - 1,11 (m, 6H)

A6l

165-
170

635
M+1)

(DMSO-ds) 9,37 (5,
1H), 8,06 (d, J = 9,1
Hz, 6H), 7,62 (d, J =
8,4 Hz, 4H), 7,19 (s,
3H), 5,78 - 5,66 (m,
1H), 5,62 (s, 2H), 2,67
(s, 1H), 1,06 (d, J =
7,0 Hz, 6H)

A62

155-
157

629
M+1)

8,55 (s, 1H), 8,16 (d, J
= 8,7 Hz, 2H), 7,80 (d,
J=9,1 Hz, 2H), 7,66
d, J = 8,6 Hz, 2H),
7,40 (s, 3H), 7,18 (d, J
= 8,8 Hz, 2H), 6,90 (d,
J = 8,9 Hz, 2H), 5,66
(s, 2H), 3,83 (s, 3H),
2,67 - 2,51 (m, 1H),
1,19 (d, J = 7,0 Hz,
6H)
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23505

A63

Chét rin

mau trang

197
(dec)

539
(IM+H]")

(DMSO-ds) & 12,03
(s, 1H), 10,21 (s, 1H),
9,56 (s, 1H), 9,39 (s,
1H), 8,13 - 8,03 (m,
4H), 7,79 d, J = 7,1
Hz, 1H), 7,62 (t, J =
7,9 Hz, 4H), 7.28 -
7,16 (m, 2H), 7,09 (d,
J=17,0 Hz, 1H), 1,97 -
1,81 (m, 1H), 1,02 -
0,91 (m, 2H), 0,72 -
0,62 (m, 2H)

PF NMR (376
MHz, DMSO-dy)
§ -56,96

Ab4

Chét rin

mau trang

185
(dec)

541
(IM+H]")

(DMSO-ds) & 11,78
(s, 1H), 10,21 (s, 1H),
9,54 (s, 1H), 9,39 (s,
1H), 8,16 - 7,98 (m,
4H), 7,68 - 7.52 (m,
5H), 7,36 - 7,17 (m,
3H), 2.59 - 2,52 (m,
2H), 1,67 - 143 (m,
2H), 0,91 (t, J = 7,3
Hz, 3H)

PF NMR (376
MHz, DMSO-ds)
8 -56,96

A65

Chit  rin

mau trang

175-
178

553
(IM+H]")

8,53 (s, 1H), 8,12 (d, J
= 8,6 Hz, 2H), 7,78 (d,
J = 8,9 Hz, 2H), 7,61
d, J = 8,6 Hz, 2H),
7,43 - 7,39 (m, 6H),
7,15 d, J = 7.4 Hz,
1H), 3,99 (s, 2H), 2,20
(s, 3H)

PF NMR (376
MHz, CDCl3) &
-58,03
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A66

Chit  rén

mau trang

178-
181

579
(IM+H]")

8,54 (s, 1H), 8,13 (d, J
= 8,7 Hz, 2H), 7,81 -
7,75 (m, 2H), 7,61 (d,
J = 8,8 Hz, 2H), 7,45
t, J = 7,0 Hz, 1H),
7,36 (dd, J = 14,3, 6.6
Hz, 4H), 7,24 - 7,13
(m, 2H), 4,00 (s, 2H),
1,73 (dd, J= 11,3, 5,8
Hz, 1H), 0,91 - 0,85
(m, 2H), 0,74 - 0,59
(m, 2H)

PF NMR (376
MHz, CDCl) &
-58.03

| A67

Chit rin
dinh mau
tring nho

555
(IM+H])

(DMSO-ds) & 11,77
(s, 1H), 10,25 (s, 1H),
9,56 (s, 1H), 9,39 (s,
1H), 8,18 - 7,97 (m,
4H), 7,61 (dd, J =
11,2, 8,7 Hz, 4H),
7,53 - 7,38 (m, 1H),
7,38 - 721 (m, 3H),
1,36 (s, 9H)

BF NMR (376
MHz, DMSO-ds)
§-56,96

A68

Chét rin

mau trang

201
(dec)

525
(IM-HJ)

(DMSO-d;) & 11,64
(s, 1H), 10,16 (s, 1H),
9,53 (s, 1H), 9,39 (s,
1H), 8,14 - 8,01 (m,
4H), 7,61 dd, J =
12,1, 52 Hz, A4H),
744 (d, J = 8,0 Hz,
1H), 7,10 (s, 1H), 7,04
(d, J = 8,0 Hz, 1H),
2,29 (s, 3H), 2,21 (s,
3H)

PF NMR (376
MHz, DMSO-dy)
§-56,96
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23505

A69

Chat  ran
mau trang

144-
147

581
(M+H]")

8,54 (s, 1H), 8,12 (d, J
= 8,7 Hz, 2H), 7,79 (d,
J = 9,0 Hz, 2H), 7,61
d, J = 8,7 Hz, 2H),
7,42 (ddd, J = 24,5,
14,6, 6,9 Hz, 6H),
7,13 d, J = 7.8 Hz,
1H), 3,99 (d, J = 2,5
Hz, 2H), 2,48 - 2,39
(m, 2H), 1,62 (dt, J =
154, 7,6 Hz, 2H),
0,94 (t, J = 7.3 Hz,
3H)

BF NMR (376
MHz, CDCl;) &
-58,03

A70

Chat  ran
mau trang

203
(dec)

545 (M-
HJ)

(DMSO-dg) & 11,42
(s, 1H), 10,32 (s, 1H),
9,51 (s, 1H), 9,39 (s,
1H), 8,08 (ddd, J =
10,2, 7.2, 5,0 Hz, 4H),
7,66 - 7,58 (m, 4H),
7,39 (t, J = 4,7 Hz,
1H), 7,27 d, J = 5,4
Hz, 2H), 2,27 (s, 3H)

PF NMR (376
MHz, DMSO-ds)
8 -56,96

AT71

Chat  réan
mau trang

217
(dec)

525
(IM-H])

(DMSO-dg) & 11,64
(s, 1H), 10,17 (s, 1H),
9,54 (s, 1H), 9,39 (s,
1H), 8,14 - 8,03 (m,
4H), 7,62 (t, J = 7,7
Hz, 4H), 7,30 (t, J =
4,6 Hz, 1H), 7,13 (d, J
= 4,8 Hz, 2H), 2,29 (s,
3H), 2,13 (s, 3H)

PF NMR (376
MHz, DMSO-ds)
§ -56,96
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23505

AT72

Chat ran
mau trang

205
(dec)

545
(IM-H])

(DMSO-ds) & 11,81
(s, 1H), 10,28 (s, 1H),
9,53 (s, 1H), 9,38 (d, J
= 4,6 Hz, 1H), 8,17 -
7,95 (m, S5H), 7,61
dd, J=11.2, 4,4 Hz,
4H), 7,38 - 7,21 (m,
2H), 2,24 (s, 3H)

F NMR (376
MHz, DMSO-ds)
8 -56,96

A73

Chat  ran
mau trang

195
(dec)

545
(IM-HJ)

(DMSO-ds) & 12,00
(s, 1H), 10,32 (s, 1H),
9,54 (s, 1H), 9,39 (s,
1H), 8,12 - 8,03 (m,
4H), 7,89 (d, J = 8,2
Hz, 1H), 7,61 (dd, J =
11,6, 47 Hz, 4H),
741 (d, J = 12 Hz,
1H), 721 d, J = 83
Hz, 1H), 2,33 (s, 3H)

PF NMR (376
MHz, DMSO-d)
8 -56,96

A74

Tan Solid

134
(dec)

587
(IM+H]")

8,54 (s, 1H), 8,13 (d, J
= 8,7 Hz, 2H), 7.82 -
7,76 (m, 2H), 7,62 (d,
J=28.,7 Hz, 2H), 7,45 -
7,28 (m, 6H), 4,02 (d,
J = 8,0 Hz, 2H), 2,24
(s, 3H)

F NMR (376
MHz, CDCl) &
-58,03
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A75

Chat ran
mau

nhot

vang

188-
191

567
(IM+H]")

8,54 (s, 1H), 8,12 (d, J
=8,7 Hz, 2H), 7,79 (d,
J = 9,0 Hz, 2H), 7,61
d, J = 8,7 Hz, 2H),
7,41 - 727 (m, SH),
7,01 (d, J = 7,3 Hz,
1H), 3,99 d, J = 1,3
Hz, 2H), 2,38 (s, 3H),
2,07 (s, 3H)

BF NMR (376
MHz, CDCL) §
-58,03

AT6

Bot
vang

mau

134
(dec)

587
(M+H])

8,54 (s, 1H), 8,14 (d,
J = 8,7 Hz, 2H), 7,79
d, J = 9,0 Hz, 2H),
7,63 (4, J = 8,8 Hz,
2H), 7,37 (m, SH),
7,18 d, J = 2,1 Hz,
1H), 3,99 (s, 2H), 2,16
(s,3H).

PF NMR (376
MHz, CDCly) §
-58.03

AT7

Chét rén

mau vang

184-
186

587
(M+H]")

8,54 (s, 1H), 8,13 (d, J
=8,7 Hz, 2H), 7,79 (d,
J=9,0 Hz, 2H), 7,61
d, J = 8,8 Hz, 2H),
7,46 - 7,35 (m, 3H),
7,32 (s, 1H), 7,25 (s,
1H), 7,18 (d, J = 8,0
Hz, 1H), 3,99 (q, J =
18,1 Hz, 2H), 2,45 (s,
3H)

YF NMR (376
MHz, CDCly) §
-58,03
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A78

Chat  ran
mau trang

211
(dec)

565 ([M-
H)])

(DMSO-ds) & 12,07
(s, 1H), 10,41 (s, 1H),
9,54 (s, 1H), 9,39 (s,
1H), 8,15 - 8,01 (m,
SH), 7,77 (d, J = 2,4
Hz, 1H), 7,62 (dd, J =
8,6, 6,9 Hz, 4H), 7,50
dd, J = 8,7, 2,4 Hz,
1H)

PF NMR (376
MHz, DMSO-ds)
8 -56,96

A79

Chat  ran
mau trang

225
(dec)

531
(IM+H]")

(DMSO-d;) & 11,72
(s, 1H), 10,26 (s, 1H),
9,53 (s, 1H), 9,39 (s,
1H), 8,14 - 8,04 (m,
4H), 7,62 (dd, J = 8.4,
6,1 Hz, 4H), 7,41 (d, J
= 8,0 Hz, 1H), 7,35 -
7,22 (m, 1H), 7,14 (,
J =87 Hz, 1H), 2,15
(s, 3H)

PE NMR (376
MHz, DMSO-dj)
& -56,96, -
115,93

A80

Chat  ran
mau trang

222
(dec)

513
(IM+H]")

(DMSO-dg) & 11,71
(s, 1H), 10,17 (s, 1H),
9,52 (s, 1H), 9,37 (d, J
= 0,9 Hz, 1H), 8,13 -
7,98 (m, 4H), 7,59
(dd, J = 8,4, 54 Hz,
5H), 7,33 - 7,14 (m,
3H), 2,24 (s, 3H)
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23505

A81

Chat  ran
mau trang

283
(dec)

575
(™M1

(DMSO-ds) & 11,42
(s, 1H), 10,34 (s, 1H),
9,52 (s, 1H), 9,39 (s,
1H), 8,13 - 8,03 (m,
4H), 7,67 - 7,57 (m,
4H), 7,43 - 7,33 (m,
3H), 3,06 (hept, J =
6,8 Hz, 1H), 1,24 (d, J
=6,9 Hz, 3H), 1,15 (d,
J=6,9 Hz, 3H)

A82

Chat  rén
mau trang

559
(IM+H])

(DMSO-ds) & 11,76
(s, 1H), 10,29 (s, 1H),
9,54 (s, 1H), 9,39 (s,
1H), 8,15 - 8,03 (m,
4H), 7,61 (ddt, J =
9.3, 6,9, 1,8 Hz, 4H),
7,45 - 7,35 (m, 2H),
7,15 (td, J = 8.5, 2.8
Hz, 1H), 3,04 (hept, J
= 7,0 Hz, 1H), 1,23 -
1,16 (m, 6H)

PF NMR (376
MHz, DMSO-dy)
§-56,96, -116,95

A83

Chat  ran
mau trang

555
(M+H])

(DMSO-ds) & 11,62
(s, 1H), 10,20 (s, 1H),
9,53 (s, 1H), 9,39 (s,
1H), 8,13 - 8,03 (m,
4H), 7,67 - 7,56 (m,
4H), 7,26 (d, J = 8,0
Hz, 1H), 7,21 (d, J =
1,8 Hz, 1H), 7,15 -
7,08 (m, 1H), 3,07 -
2,95 (m, 1H), 2,28 (s,
3H), 1,17 (d, J = 6,9
Hz, 6H)

PF NMR (376
MHz, DMSO-dj)
§ -56,96
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23505

A84

Chét rin

mau trang

555
(IM+H]")

(DMSO-ds) & 11,58
(s, 1H), 10,18 (s, 1H),
9,53 (s, 1H), 9,39 (s,
1H), 8,13 - 8,02 (m,
4H), 7,67 - 7,55 (m,
4H), 7,26 (d, J = 8,0
Hz, 1H), 7,17 (d, J =
2,0 Hz, 1H), 7,09 -
7,01 (m, 1H), 3,01
(hept, J= 6,9 Hz, 1H),
2,32 (s,3H), 1,18 (d, J
=6,9 Hz, 6H)

PF NMR (376
MHz, DMSO-dj)
8 -56,96

AR5

Chat ran
mau

nhat

vang

179
(dec)

616
(M+H]")

8,54 (s, 1H), 8,16 -
8,10 (m, 2H), 7,82 -
7,75 (m, 2H), 7,65 -
7,59 (m, 2H), 7,49 -
742 (m, 2H), 7,39
(ddd, J =82, 5,4, 1,8
Hz, 3H), 7,31 (s, 1H),
4,05 (d, J = 18,1 Hz,
1H), 3,99 (d, J = 18,1
Hz, 1H), 2,77 (hept, J
=6,9 Hz, 1H), 1,22 (t,
J=6,8 Hz, 6H)

A86

Chit  rén

mau vang

206-
208

599
(IM+H]")

8,54 (s, 1H), 8,17 -
8,09 (m, 2H), 7,82 -
7,75 (m, 2H), 7,66 -

17,57 (m, 2H), 7,46

dd, J = 8,9, 5.9 Hz,
1H), 7,41 - 7,34 (m,
2H), 7,31 (s, 1H), 7,25
- 7,18 (m, 1H), 6,86
dd, J = 8,6, 2,7 Hz,
1H), 4,05 - 3,99 (m,
1H), 3,99 - 3,94 (m,
1H), 2,68 (hept, J =
6.8 Hz, 1H), 1,20 (d, J
= 6,8 Hz, 6H)

-111-




23505

A87

Chét rin

mau xam

595
(IM+H])

8,54 (d, J = 1,1 Hz,
1H), 8,13 (d, J = 8.3
Hz, 2H), 7,82 - 7,76
(m, 2H), 7,61 (d, J =
8,3 Hz, 2H), 743 -
7,30 (m, SH), 6,92 (s,
1H), 3,98 (d, J = 3,2
Hz, 2H), 2,75 - 2,61
(m, 1H), 2,39 (s, 3H),
1,20 (t, J = 6,6 Hz,
6H)

F NMR (376
MHz, CDCl3) &
-58,03

A88

Chat ran
mau

nhat

vang

595
(IM+H])

8,53 (s, 1H), 8,15 -
8,09 (m, 2H), 7,81 -
7,75 (m, 2H), 7,63 -
7,57 (m, 2H), 7,41 -
7,32 (m, 3H), 7,29 (d,
J =19 Hz, 1H), 7,17
(dd, J = 8,3, 1,9 Hz,
1H), 6,99 (d, J = 8,0
Hz, 1H), 4,04 - 3,90
(m, 2H), 2,68 (hept, J
=6,9 Hz, 1H), 2,45 (s,
3H), 1,24 - 1,15 (m,
6H)

YF NMR (376
MHz, CDCly) §
-58,03

A89

Chét rin

mau trang

292
(dec)

531
(IM+H])

(DMSO-ds) & 11,96
(s, 1H), 10,31 (s, 1H),
9,53 (s, 1H), 9,39 (s,
1H), 8,18 - 8,00 (m,
4H), 7,87 (d, J = 5,7
Hz, 1H), 7,61 (dd, J =
11,6, 4.8 Hz, 4H),
7,21 (dd, J= 10,4, 8.5
Hz, 1H), 7,13 d, J =
5,3 Hz, 1H), 2,31 (s,
3H)

PF NMR (376
MHz, DMSO-dy)
§ -56,96, -128,73
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23505

A92

Chat ran

mau hong

121
(dec)

607
(M1

8,54 (s, 1H), 8,14 (d, J
= 8,7 Hz, 2H), 7,82 -
7,77 (m, 2H), 7,64 -
7,60 (m, 3H), 7,44
dd, J = 8,5, 2,3 Hz,
1H), 7,38 (d, J = 8,4
Hz, 2H), 7,31 (s, 1H),
726 - 724 (s, 1H),
4,09 - 3,91 (m, 2H)

PE NMR (376
MHz, CDCl;) &
-58,03

A93

Chat  ran
mau trang

nhot

138
(dec)

571
([M+H]")

8,54 (s, 1H), 8,13 (d, J
= 8,7 Hz, 2H), 7,81 -
7,76 (m, 2H), 7,62 (d,
J=8,8 Hz, 2H), 7.41 -
7,30 (m, 4H), 7,21 (,
J=8,8 Hz, 1H), 7,01 -
6,96 (m, 1H), 4,00 (d,
J = 1,1 Hz, 2H), 2,11
(d,J=1,8 Hz, 3H)

Br NMR (376
MHz, CDCly) &
-58,03, -113,60

A%

Bot  mau
trdng nhot

168-
172

571
(M+H]")

8,54 (s, 1H), 8,15 -
8,10 (m, 2H), 7,81
7,76 (m, 2H), 7,64
7,59 (m, 2H), 7.41
7,33 (m, 3H), 7,32 -
7,27 (m, 1H), 7,20 -
7,12 (m, 1H), 7,09
dd, J = 68, 1,7 Hz,
1H), 4,08 - 3,90 (m,
2H), 2,41 (s, 3H)

BF NMR (376
MHz, CDCly) &
-58,03, -124,58
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23505

A95

Diu  mau
trdng nhot

595
(IM+H]")

8,54 (s, 1H), 8,12 (d, J
=8,7 Hz, 2H), 7,79 (d,
J=9,1 Hz, 2H), 7,64
dd, J = 19,6, 8,5 Hz,
3H), 7,49 (dd, J =
15,0, 7.6 Hz, 1H),
7,41 - 7,32 (m, 4H),
7,01 - 6,91 (m, 1H),
3,93 (s, 2H), 1,35 (s,
9H)

PF NMR (376
MHz, CDCL) &
-58,03

A96

Bot
tréng

mau

219
(dec)

590
(IM-HJ)

(DMSO-ds) & 11,61
(s, 1H), 10,25 (s, 1H),
9,71 (s, 1H), 8,30 -
8.22 (m, 2H), 8,14 (4,
J = 8,8 Hz, 2H), 7,71
d, J = 8.8 Hz, 2H),
7,66 (d, J = 8,7 Hz,
2H), 7,39 (dd, J =
103, 3,9 Hz, 2H),
7,27 (ddd, J = 13,5,
10,6, 6,1 Hz, 2H),
3,07 (dt, J = 13,8, 6.8
Hz, 1H), 1,20 (d, J =
6,9 Hz, 6H)

PF NMR (376
MHz, DMSO-ds)
8 -85,25, -86,89

A97

Chit  rin

mau trang

288
(dec)

541
(IM+H]")

(DMSO-ds) § 11,35
(s, 1H), 10,21 (s, 1H),
9,52 (s, 1H), 9,39 (s,
1H), 8,17 - 7,98 (m,
4H), 7,62 (dd, J = 8.4,
5,5 Hz, 4H), 7,26 -
7,08 (m, 3H), 2,58 -
2,52 (m, 2H), 2,21 (s,
3H), 1,16 (t, J = 7,6
Hz, 3H)

BF NMR (376
MHz, DMSO-ds)
8 36,96
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23505

A98

Chat  ran
mau trang

275-
280

541
(IM-HJ)

(DMSO-ds) & 11,55
(s, 1H), 10,17 (s, 1H),
9,55 (s, 1H), 9,41 (s,
1H), 8,14 - 8,06 (m,
4H), 7,63 (dd, J =
12,3, 54 Hz, 4H),
741 d, J = 8,7 Hz,
1H), 6,89 (d, J = 2.8
Hz, 1H), 6,82 (dd, J =
8.7, 2,9 Hz, 1H), 3,79
(s, 3H), 2,24 (s, 3H)

F NMR (376
MHz, DMSO-ds)
§-56,96

A99

Chat  ran
mau trang

198
(dec)

561
(IM-HJ)

(DMSO-ds) & 12,46
(s, 1H), 10,25 (s, 1H),
9,52 (s, 1H), 9,39 (s,
1H), 8,75 (d, J = 2.6
Hz, 1H), 8,16 - 7,97
(m, 4H), 7,71 - 7,44
(m, 4H), 7,27 (dd, J =
8,8, 2,6 Hz, 1H), 7,16
d, J = 89 Hz, 1H),
3,90 (s, 3H)

PF NMR (376
MHz, DMSO-ds)
8 -56,96

A100

Chat ran
mau trang

200
(dec)

525
(IM-HJ)

(DMSO-ds) & 12,05
(s, 1H), 10,11 (s, 1H),
9,54 (s, 1H), 9,39 (s,
1H), 8,14 - 8,01 (m,
4H), 7,61 (dd, J =
11,8, 5,0 Hz, 4H),
7,31 (s, 2H), 6,90 (s,
1H), 2,29 (s, 6H)

PF NMR (376
MHz, DMSO-dy)
§-56,96
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23505

Al01

Chat  rén
mau trang

251
(dec)

587
(IM-H])

(DMSO-d;) & 11,68
(s, 1H), 10,19 (s, 1H),
9,51 (s, 1H), 9,39 (s,
1H), 8,14 - 8,01 (m,
4H), 7,60 (dd, J =
16,8, 8,6 Hz, 4H),
7,55 - 7,49 (m, 1H),
7,33 - 7,15 (m, 8SH),
3,97 (s, 2H)

YF NMR (376
MHz, DMSO-dj)
§-56,96

A102

Chat  ran
mau vang

244-
247

632
(IM+H])

(DMSO-dy) & 821 -
8,15 (m, 2H), 8,06 (d,
J = 8,8 Hz, 2H), 7,68
d, J = 8,8 Hz, 2H),
7,56 - 7,49 (m, 2H),
7,38 (ddd, J = 10,0,
8,8, 3,9 Hz, 4H), 7,10
d, J =75 Hz, 1H),
4,01 (d, J = 2,8 Hz,
2H), 2,77 - 2,66 (m,
1H), 1,22 (dd, J = 6,8,
3,1 Hz, 6H)

PF NMR (376
MHz, CDCl;) &
-85,96, -87,77

Al103

Chit  ran
mau  tring
nhot

145
(dec)

581
(IM+H]")

(DMSO-dy) & 8,54 (s,
1H), 8,13 (d, J = 8,7
Hz, 2H), 7,82 - 7,76
(m, 2H), 7,62 d, J =
8,7 Hz, 2H), 7,44 (dd,
J =189, 2,6 Hz, 1H),
7,40 - 7,34 (m, 3H),
7,22 (d, J = 2,6 Hz,
1H), 7,00 (d, J = 8.9
Hz, 1H), 3,96 (q, J =
18,0 Hz, 2H), 3,82 (s,
3H), 3,79 - 3,66 (m,
2H), 1,25 (t, J = 17,0
Hz, 3H)

YF NMR (376
MHz, CDCL) §
-58,03

-116-




23505

8,54 (s, 1H), 8,13 (d, J
= 8,7 Hz, 2H), 7,81 -
7,76 (m, 2H), 7,62 (d,

Chit  rén PF NMR (376
A104 |man téng| 2 |67 |/ =88Hz2M) 7381 CDC13() 5
Ahot (dec) | (IM+H]") | (d, J = 8,2 Hz, 3H), 58,03
' 7,14 (s, 1H), 6,88 (s,|
2H), 3,95 (s, 2H), 2,40
(s, 6H)
8,54 (s, 1H), 8,14 (d, J
= 8,7 Hz, 2H), 7,82 -
7,76 (m, 2H), 7,61 (d,
J=8,8 Hz, 2H), 7,52 -
Chét }‘én 140 | 629 7,36 (m, 5H), 7,26 - | F NMR (376
A105 | mau tring deo) | (+HT) 7,23 (m, 3H), 721 - | MHz, CDCly) §
nhot 7,09 (m, 4H), 3,91 (d, | -58,02
J =42 Hz, 2H), 3,75
(d, J = 17,9 Hz, 1H),
3,52 (d, J = 18,0 Hz,
1H)
AL06 C}}ét ; rén 555 .
mau trang (IM+H]")

-117-




23505

A107

559
(M+H]")

(DMSO-ds) & 11,56
(s, 1H), 10,27 (s, 1H),
9,52 (s, 1H), 9,39 (s,
1H), 8,14 - 8,02 (m,
4H), 7,67 - 7,56 (m,
4HD), 7,28 (td, J = 8,1,
6,0 Hz, 1H), 7,18 -
7,08 (m, 2H), 3,13
(hept, J = 7,0 Hz, 1H),
1,30 (dd, J = 7,0, 1,3
Hz, 6H)

BF NMR (376
MHz, DMSO-dy)
§-56,96, -114,66

Al108

595
(M+H]")

8,54 (s, 1H), 8,17 -
8,07 (m, 2H), 7,82 -
7,75 (m, 2H), 7,64 -
7,58 (m, 2H), 7,42 -
7,38 (m, 1H), 7,38 -
7,34 (m, 2H), 7,30
(dd, J = 7,4, 5,7 Hz,
2H), 6,94 - 6,86 (m,
1H), 4,03 - 3,92 (m,
2H), 3,08 - 2,95 (m,
1H), 2,53 (s, 3H), 1,32
- 1,27 (m, 6H)

PF NMR (376
MHz, CDCl;) §&
-58,03

Al109

Chat ran
mau trang
Chat ran
mau vang
nhat

Chat ran
mau trang

599
(IM+H]"

5 8,54 (s, 1H), 8,17
8,10 (m, 2H), 7,82 -
7,75 (m, 2H), 7,66 -
7,58 (m, 2H), 7,41 -
7,36 (m, 2H), 7,36 -
7,30 (m, 2H), 7,24 -
7,16 (m, 1H), 691
dd, J = 7.8, 1,1 Hz,
1H), 4,06 - 3,93 (m,
2H), 2,68 (hept, J =
6,9 Hz, 1H), 1,37 -
1,28 (m, 6H)

BF NMR (376
MHz, CDCL) &
-58,03, -111,63
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23505

Al10

Chat  ran
mau vang

138
(dec)

581
(IM+H]")

8,54 (s, 1H), 8,13 (d, J
= 8,7 Hz, 2H), 7,81 -
7,76 (m, 2H), 7,61 (d,
J = 8,8 Hz, 2H), 7,38
d, J = 9.2 Hz, 3H),
7,06 (d, J = 83 Hz,
1H), 6,92 - 6,85 (m,
2H), 3,97 (s, 2H), 3,86
(s, 3H), 2,16 (s, 3H).

PF NMR (376
MHz, CDCl;) &
-58,03

Alll

Chit  rén
mau  tring
nhot

146
(dec)

603
(M1

58,54 (s, 1H), 8,13 (d,
J = 8,7 Hz, 2H), 7,79
d, J = 9,0 Hz, 2H),
7,63 (d, J = 8,8 Hz,
2H), 7,44 (dd, J = 8.9,
2,6 Hz, 1H), 742 —
7,32 (m, 3H), 7,22 (d,
J = 2,6 Hz, 1H), 7,00
d, J = 8,9 Hz, 1H),
3,96 (q, J = 18,0 Hz,
2H), 3,82 (s, 3H)

PF NMR (376
MHz, CDCls) &
-58,03

All12

Chat  ran
mau trang

197
(dec)

591
(IM+H])

(DMSO-ds) 8 11,67
(s, 1H), 10,22 (s, 1H),
9,54 (s, 1H), 9,40 (s,
1H), 8,13 — 8,05 (m,
4H), 7,62 (t, J = 8,6
Hz, 4H), 7,39 (t, J =
8,6 Hz, 2H), 7,31 (¢, J
= 6,9 Hz, 1H), 7,25
(dd, J = 10,5, 4,5 Hz,
1H), 3,13 — 2,96 (m,
1H), 1,20 (d, J = 6,9
Hz, 6H)

PF NMR (376
MHz, DMSO-ds)
5 -85,18,

-86,91
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23505

All3

Chat  ran
mau trang

nhot

192
(dec)

625
(M+H]")

(DMSO-ds) & 11,67
(s, 1H), 10,22 (s, 1H),
9,55 (s, 1H), 9,53 (s,
1H), 8,22 (d, J = 8.8
Hz, 2H), 8,12 (d, J =
8,8 Hz, 2H), 7,94 (d, J
= 8,8 Hz, 2H), 7,62 (d,
J = 8,8 Hz, 2H), 7,39
(dd, J = 12,6, 4,7 Hz,
2H), 731 (t, J = 6,8
Hz, 1H), 7,27 — 7,21
(m, 1H), 3,06 (dt, J =
13,7, 6,8 Hz, 1H),
120 (d, J = 6,9 Hz,
6H)

PE NMR (376
MHz, DMSO-ds)
§-79,37,
-79,40,
-79,42,
-110,35,
-110,37,
-125,95

All4

Chét rin

mau trang

131
(dec)

540
(IM+H]")

5 11,98 (s, 1H), 10,56
(s, 1H), 8,16 (s, 1H),
7,93 d, J = 2,5 Hz,
1H), 7,86 (d, J = 8,5
Hz, 2H), 7.83 — 7,76
(m, 2H), 7,47 (d, J =
7,9 Hz, 2H), 7.43 —
7,35 (m, 3H), 7,35 —
7,27 (m, 3H), 6,76 (d,
J =25 Hz, 1H), 3,15
(d, J = 13,7, 6,8 Hz,
1H), 1,26 (d, J = 6,5
Hz, 6H)

PF NMR (376
MHz, CDCl;) &
-58,06

AllS

Chat ran
mau

nhot

tréng

193 -
199

631
(M+H]")

58,55 (d, J = 3,8 Hz,
1H), 8,13 (d, J = 8,7
Hz, 2H), 7,83 — 7,77
(m, 2H), 7,61 (d, J =
8,8 Hz, 2H), 7,53 —
7,50 (m, 2H), 7,41 —
7,31 (m, 4H), 7,10 (d,
J=1,5 Hz, 1H), 4,00
d, J = 2,5 Hz, 2H),
2,78 — 2,65 (m, 1H),
1,22 (dd, J = 6,8, 4,6
Hz, 6H)

PF NMR (376
MHz, CDCls) &
-85,90,

-87,85
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23505

Allé6

Chat  ran
mau trang

559
(IM+H]")

(DMSO-ds) & 11,56
(s, 1H), 10,24 (s, 1H),
9,53 (s, 1H), 9,39 (s,
1H), 8,12 - 8,04 (m,
4H), 7,65 - 7,58 (m,
4H), 7,39 (dd, J = 8.8,
5,6 Hz, 1H), 7,19 (dd,
J =104, 3,0 Hz, 1H),
7,07 (td, J = 8,4, 3,0
Hz, 1H), 3,03 (hept, J
=17,1 Hz, 1H), 1,19 (d,
J=6,9 Hz, 6H)

PF NMR (376
MHz, DMSO-dy)
§ -56,96, - -
114,07

Al117

Chat  ran
mau trang

599
(IM+H]")

8,54 (s, 1H), 8,16 -
8,10 (m, 2H), 7.82 -
7,76 (m, 2H), 7.65 -
7,58 (m, 2H), 7,42 -
7,35 (m, 2H), 7,31 (s,
1H), 7,17 (dd, J = 9.9,
2,6 Hz, 1H), 7,12 -
7,01 (m, 2H), 4,05 -
3,91 (m, 2H), 2,76 -
2,61 (m, 1H), 1,24 -
1,17 (m, 6H)

PF NMR (376
MHz, CDCl;) &
-58,03, -
110,25

Al18

Chat  ran
mau trang

541
(IM+H]")

(DMSO-ds) & 12,09
(s, 1H), 10,15 (s, 1H),
9,55 (s, 1H), 9,39 (s,
1H), 8,13 - 8,01 (m,
4H), 7,69 - 7,58 (m,
4H), 7,58 - 7,47 (m,
2H), 732 (t, J = 7.8
Hz, 1H), 7,14 (d, J =
77 Hz, 1H), 291
(hept, J= 6,9 Hz, 1H),
1,22 (d, J = 7,0 Hz,
6H)

PF NMR (376
MHz, DMSO-dj)
8 -56,96
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23505

Al19

Chat  ran
mau trang

531
(IM+H]")

(DMSO-dg) & 11,58
(s, 1H), 10,46 (s, 1H),
9,52 (s, 1H), 9,39 (s,
1H), 8,14 - 8,03 (m,
4H), 7,67 - 7,56 (m,
4H), 7,45 d, J = 1,9
Hz, 1H), 6,29 (d, J =
1,9 Hz, 1H), 4,39
(hept, J= 6,5 Hz, 1H),
1,39 (d, J = 6,6 Hz,
6H)

YF NMR (376
MHz, DMSO-dj)
8 -56,96

A120

Chat  ran
mau trang

581
(M+H]")

8,54 (d, J = 0,9 Hz,
1H), 8,13 (d, J = 8,5
Hz, 2H), 7,83 - 7,74
(m, 2H), 7,62 (d, J =
8,5 Hz, 2H), 7,47 (t, J
= 7,7 Hz, 1H), 7,37
(dd, J = 10,6, 3,8 Hz,
4H), 7,14 - 7,06 (m,
2H), 3,97 (s, 2H), 3,00
(hept, J= 7,0 Hz, 1H),
1,31 (d, J = 6,9 Hz,
6H)

PF NMR (376
MHz, CDCl;) &
-58,03

Al21

Chat  ran
mau trang

571
(IM+H]")

8,54 (s, 1H), 8,21 -
8,11 (m, 2H), 7,84 -
7,75 (m, 2H), 7,71 (d,
J=2,0 Hz, 1H), 7,68 -
7,59 (m, 2H), 7,38 (d,
J = 17,8 Hz, 3H), 6,26
d, J = 2,0 Hz, 1H),
4,00 (s, 2H), 3,78 -
3,67 (m, 1H), 1,52 (d,
J = 6,6 Hz, 3H), 1,47
(d, J= 6,6 Hz, 3H)

YF NMR (376
MHz, CDCl;) §
-58,03
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Al22

Chat  rdn
mau trang

555
[(M+H])

(DMSO-ds) & 11,74
(s, 1H), 10,71 (s, 1H),
9,39 (s, 1H), 8,83 (s,
1H), 8,13 - 8,04 (m,
2H), 8,04 - 7,88 (m,
3H), 7,68 - 7,56 (m,
2H), 747 - 7,35 (m,
2H), 7,35 - 727 (m,
1H), 7,27 - 721 (m,
1H), 3,06 (hept, J =
6,8 Hz, 1H), 2,37 (s,
3H), 1,19 (d, J = 6,8
Hz, 6H)

PF NMR (376
MHz, DMSO-d6)
§-56,97

Al123

Chat ran
mau trang

595
(M+H]")

8,53 (s, 1H), 8,18 (d, J
= 8,6 Hz, 1H), 8,06 -
8,01 (m, 1H), 7,98 (s,
1H), 7,82 - 7,76 (m,
2H), 7,53 - 7,48 (m,
2H), 7,41 - 7,34 (m,
3H), 7,13 - 7,06 (m,
2H), 3,99 (s, 2H), 2,73
(hept, J= 6,8 Hz, 1H),
2,25 (s, 3H), 1,27 -
1,22 (m, 6H)

F NMR (376
MHz, CDCl;) &
-58,03

Al24

Dau dinh
mau cam

555
(IM+H]")

12,03 (s, 1H), 8,60 (s,
1H), 8,36 (d, J = 8.7
Hz, 1H), 7,89 (s, 1H),
7,81 (d, J = 9,1 Hz,
1H), 7,52 — 7,48 (m,
1H), 7,46 (d, J = 8,7
Hz, 1H), 7,41 (dt, J =
7.9, 1,0 Hz, 2H), 7,36
dd, J =178, 1,7 Hz,
1H), 7,30 (td, J = 7.5,
1,5 Hz, 1H), 7,25 —
7,20 (m, 1H), 3,40 (s,
3H), 127 (d, J = 6,9
Hz, 6H)
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8,58 (s, 1H), 8,17 (s,
1H), 7,83 (d, J = 8,9
Hz, 2H), 7,73 4, J =
8,1 Hz, 2H), 7,42 (d, J
= 8,8 Hz, 3H), 7,22 (d,
J = 17,6 Hz, 1H), 7,17
Didu mau 595 —- 7,07 (m, 1H), 6,85
vang (IM+H]") | (dd, J = 28,9, 8,0 Hz,
2H), 3,95 d, J = 2,5
Hz, 3H), 3,37 (s, 2H),
2,50 (d, J = 7,1 Hz,
1H), 1,05 (d, J = 6,9
Hz, 3H), 0,79 (4, J =
6,8 Hz, 3H

® Tét ca cac dit liéu 'H NMR dugc do trong CDCl; & 400 MHz trir khi ¢6 quy dinh khac

Al125

Vi du A: Thir nghiém sinh hoc trén sdu xanh da léang (“BAW™) va sdu 14 hai ngii cdc
(GCCEW’Q)

Céc loai ky sinh, dich bénh hodc thién dich it hiéu qua cho viéc giam bt qu?m thé
BAW. BAW phé hoai céc co, cdy, cdy than co, cdy ho d4u, va cic cdy trong. Trong nhiéu
khu vuc khéc nhau, né anh huéng vé mat kinh ké lién quan téi viéc trdng trot mang tay,
bong, ngd, dau tuong, thudc 14, ¢6 linh lang, cu cdi duong, 6t, ca chua, khoai tdy, hanh
tdy, ddu ha lan, hoa huong dwong, va cam quit, nim trong sé nhiéu cy trdng khac nhau.
D4 biét CEW khong chi pha hoai ngii cde va ca chua, ma nd cling pha hoai cac cdy trong
atis0, mang tay, cai bép, dua dd, cai, ddu dia, dua chudt, ca tim, rau diép, dau lima, dua,
dau bép, dau Ha lan, 6t, khoai tdy, bi ngd, ddu cove, rau bina, bi, khoai lang, va dua héu,
nam trong s& nhidu loai khac nhau. CEW cling da biét 1a 6 tinh khang véi mot sé thude
trir sdu. Do d6, viéc kiém soat cac loai gdy hai nay c6 tim quan trong do céc yéu t6 néu
trén. Hon thé nira, cac hop chét c6 kha ning kiém soat cac loai gdy hai nay 1a hitu ich cho
viée kiém soét cac loai gdy hai khac.

Cac hop chat nhét dinh duoc @ cap trong Phdn mé ta duoc thi nghiém dbi véi
BAW va CEW bang céach st dung cic phuong phap dugc md ta trong cic vi du thu
nghiém duéi ddy. Trong phan bdo cdo két qua, “Bang danh gia BAW & CEW” dugc st
dung (Xem Phén bang dudi day).

Thir nghiém sinh hoc trén BAW (Spodoptera Exigua)

Céc thir nghiém sinh hoc trén BAW dugc tién hanh béng c4ch str dung thir nghiém
khay nu6i 128 6. Tir mdt t6i ndm sdu non BAW giai doan tht hai dugc tha trong mdi 6
(3mL) ctia khay nuoi da dugc cdp tir trude thirc #n nhan tao ¢6 50 ng/cm® hop chét thir
nghiém (né dugc hoa tan trong S0pL hén hop 90:10 axeton-nude) (cho timg & trong sb
tam 0) va sau d6 dé kho. Cac khay duge phil bang nip ddy tu dinh trong, va dugc duy tri
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5 25°C, 4nh sang ngay-dém 14:10 trong tir ndm dén bay ngay. Ty 18 phn trdm chét duge
ghi lai ddi véi sdu non trong timg 6; sau d6 hoat tinh trong tdm 6 dugc tinh trung binh.
Cac két qua dugc duogc thé hién trong “Bang ABC: Két qua thir nghiém sinh hoc” (Xem
Phin bang dudi day).

~ Thu nghi€ém sinh hoc trén CEW (Helicoverpa zea)

Thir nghiém sinh hoc trén CEW dugc tién hanh béng cach st dung thir nghiém
khay nu6i 128 6. Tir mét téi ndm sau non CEW giai doan thitr hai dugc tha trong mdi 6
(3mL) ctia khay nudi da dugc cép tir trude thirc 3n nhén tao co 50pg/cm’ hop chit thir
nghiém (n6 dugc hoa tan trong S0uL hdn hgp 90:10 axeton-nudc) (cho timg 6 trong s
tdém 6) va sau d6 dé kho. Cac khay dugc pha bing nép day tu dinh trong, va dugce duy tri
& 25°C, 4nh sang ngdy-dém 14:10 trong tir nim dén bay ngay. Ty 18 phén trim chét dugc
ghi lai ddi véi sau non trong timg 6; sau d6 hoat tinh trong tdm 6 duogc tinh trung binh.
Céc két qua dugc duogc thé hién trong “Bang ABC: Két qua thir nghiém sinh hoc” (Xem
Phan bang duéi day).

Vi du B: Thir nghiém sinh hoc trén rép virng dao xanh (“GPA”) (Myzus persicae).

- GPA 1a loai rép pha hoai déng ké nhét déi vé6i cay dio, né lam giam su phat trién,
gdy teo quit 14, va gdy chét nhidu mo khac nhau. N6 cling nguy hiém do né c6 tac dong
nhu mot vét truyén dé van chuyén cac virut thue vét, nhu virut khoai tdy Y va virut cudn
14 khoai tay ddi véi cac chi thudc ho cdy ca dugc/khoai tdy Solanaceae, va cac virut thé
kham khac nhau dbi véi nhiéu cdy trdng thuc phim khéac. GPA pha hoai cac cdy trong
nhu bdng cai xanh, cdy nguu bang, cai bép, ca rdt, sup lo, cu cai, ca tim, ddu xanh, rau
diép, méc-ca, du du, 6t, khoai lang, ca chua, cai xong, va bi ngoi, nim trong sb nhiéu loai
khéc nhau. GPA ciing ph4 hoai nhiéu loai cdy trdng trang tri nhu hoa cim chudéng, hoa
clic, hoa cai bap tring, cdy trang nguyén, va hoa hdng. GPA da phat trién tinh khang voi
nhiéu thude trlr dich hai.

Céc hop chét nhét dinh duoc dé cép trong Phén mé ta dugc thtr nghiém dbi véi
GPA bang cach sir dung céc phuong phap dugce mo ta trong cac vi du thir nghiém dudi
day. Trong phan béo cdo két qua, “Bang danh gia GPA” dugc st dung (Xem Phin bang
duéi day).

Cay cai bap con duoc trong trong chiu 3-inso (7,62cm), & giai doan 2-3 14 nho (3-
5cm), duge st dung 1am mau thir nghiém. Cac ciy nay dugc cho nhiém 20-50 rép vung
dao xanh (loai trudng thanh chwa ¢6 canh va nhong) 1 ngay trude khi phun hoa chit. Bén
chéu tréng céc ciy con riéng r& duoc st dung d6i véi mdi 14n xi ly. Cac hop chat (2mg)
duge hoa tan vao 2mL dung mdi axeton/metanol (1:1), dé tao ra cac dung dich gbc ¢b
ndng dd 1000 phén triéu. Cac dung dich gdc nay dugc pha lodng 5 1in bang Tween 20
0,025% trong H,O dé tao ra dung dich thir nghiém & ndng dd 200 phan tridu. May phun
cAm tay Devilbiss dugc ding dé phun dung dich 1én ca 2 mit 14 cai bép cho dén khi hét
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dung dich. Céc cdy dbi ching (dé kiém tra tac dung cta dung méi) chi dugc phun chit
pha lodng. Céc cdy da qua xir Iy dugc dé trong phong bao quan trong 3 ngay & khoang
25°C va d6 4m trong dbi 40% (RH) trude khi phén loai. Viéc danh gia dugc thuc hién
bang cach dém sé luong rép virng con sbng trén mdi cdy dudi kinh hién vi. Hoat tinh trir
siu dugc xic dinh bing cach sir dung cong thirc chudn ciia Abbott (W.S. Abbott, “A
Method of Computing the Effectiveness of an Insecticide” J. Econ. Entomol. 18 (1925),
trang 265-267) dudi day.

% kiém soat chudn = 100*(X-Y)/X
trong do X = s6 luong rép con sdng trén cay duge phun dung moi
Y = s6 luong rép con séng trén cac cdy da duogc phun thube

Céc két qua dugc thé hién trong “Bang ABC: Két qua thu nghiém sinh hoc” (Xem
Phén bang duéi day).

Vi du C: Thir nghiém sinh hoc trén mudi giy bénh sét vang da “YFM?” (dedes aegypti).

YFM thich d6t con ngudi trong thoi gian ban ngdy va thuong dugc tim thiy trong
hodc gin noi sdng ctia con ngudi. YEM 1a véc to truyén mot s6 bénh. N6 13 loai mudi c6
thé gay lay lan bénh sét xut huyét va virut bénh sbt vang da. Bénh sét vang da 1a bénh
do mudi gay ra nguy hiém thi hai sau bénh sét rét. Bénh sét vang da 13 bénh xuit huyét
cép tinh do virut va 1én dén 50% ngudi bi anh huéng nghiém trong néu khong didu tri s&
chét vi s6t vang da. Uéc tinh c6 khoang 200.000 truong hop bénh sét vang da, giy tir
vong 30.000 trudng hop trén toan thé giéi mdi nam. Bénh sét xudt huyét 1a bénh gy kho
chiu do virus, d6i khi con dugc goi 14 "sét v xuong" hodc "sét v tim" vi su dau dén ma
né giy ra. Bénh sét xuét huyét giét chét khoang 20.000 ngudi mdi nam. Do d6, viéc kiém
soat cac yéu t6 néu trén cta loai gay hai nay 14 rit quan trong. Hon nira, hop chat phong
trir loai gdy hai nay (YFM), dugc biét dén nhu 12 mét loai gdy hai kiéu hut, rat hitu ich
trong viéc kiém soét cac loai gy hai khac bénh cho con nguodi va dong vat

Céc hop chét nhat dinh d& cp trong tai liéu nay dugc thir nghiém véi YFM bing
cach st dung quy trinh duge mé ta trong doan sau. Trong bao cdo v& két qua, “Bang
danh gia YFM” dugc sir dung (Xem phan bang dudi dy).

Céc tAm mau chira 400 pg hop chét duoc hoa tan trong 100 pL dimetyl sulfoxit
(DMSO) (twong duong véi dung dich 4000 ppm) duoc sir dung. TAm miu cua cac hop
chét da thu thap chira 15 pL trong mdi 15. Trén tAm nay, 135 pL hdn hop nudc:axeton
90:10 dugc bd sung vao mbi 16. Ngudi may (Biomek® NXP Laboratory Automation
Workstation) dugc dit churong trinh dé phan tan 15 pL chét hit tir tAm miu vao tAm
khong sau c6 96 15 rdng (tAm “con”). C6 6 rep (cac tAm “con”) dugc tao ra cho mdi miu.
Céc tdm con d tao ra sau d6 dugc gdy nhidm ngay bang 4u tring YFM.
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Vao ngay truée khi cac tim dugc xt Iy, trimg mudi dwgc dat trong Millipore nuéc
chira bdt gan dé bat diu 4p (4 g vao 400mL). Sau khi cac tAm con nay dugc tao ra bing
céch st dung ngudi may, ching duge giy nhidm bing 220 L bdt gan/hdn hop 4u tring
mudi (Au tring khoang 1 ngay tudi). Sau khi céc tAm duge gdy nhiém bing 4u tring
mudi, nip khong bay hoi duoc sir dung dé day tAm nay dé 1am giam muc kho. Céc tAm
duoc gilt & nhiét d§ trong phong trong 3 ngay trudce khi chdm diém. Sau 3 ngay, mdi dia
dugc quan sat va chdm diém dua vao ty 18 chét.

Céc két qua dugc chi ra trong Bang “Bang ABC: Két qua sinh hoc” (Xem phén
bang dudi day).

Mubi cong axit thich hop dung dé trir sau, cac chét din xuét cia mudi nay, dang
solvat hoa, chit din xuét este, chit da hinh, chét df“)ng vi va nuclit phong xa

Hop chét c6 cong thirc Mot ¢6 thé dugc bao ché & dang cac mudi cong axit thich
hop ding dé trir sau. Bang cach vi du khong nhim gi6i han, nhém chirc amin, c6 thé tao
thanh mudi véi céc axit clohydric, hydrobromic, sulfuric, phosphoric, axetic, benzoic,
citric, malonic, salicylic, malic, fumaric, oxalic, succinic, tartaric, lactic, gluconic,
ascorbic, maleic, aspartic, benzensulfonic, metansulfonic, etansulfonic,
hydroxymetansulfonic, va hydroxyetansulfonic. Ngoai ra, bing cach vi du khong nhim
giéi han, nhém chirc axit c6 thé tao thanh mubi bao gdm cac nhém c6 ngudn gde tir kim
loai kiém hozc kim loai kidm thd va c6 ngudn gbc amoniac va amin. Vi du vé céc cation
dugc wu tién bao gdm cac cation natri, kali, magie, va amoni.

Hop chét c6 cdng thirc Mot c6 thé dugc tao thanh cac chit din xuit ctia mudi.
Béng cach vi du khong nhim gi6i han, chit din xuét cia mudi co thé dugc diéu ché béng
cach, cho bazo tu do tiép xtic véi lugng hitu hidu cta axit mong mudn dé tao ra mudi.
Bazo ty do nay c6 thé dugc tao thanh lai bing cach cho mudi phan ng véi dung dich
nudc bazo pha loing thich hop nhu dung dich nudce pha lodng natri hydroxit (NaOH),
kali carbonat, amoniac, va natri bicacbonat. Vi du, trong nhiéu truong hop, thubc trix sau,
nhu 2,4-D, con duoc diéu ché thanh dang tan dugc trong trong nudc bang cach chuyén
hoa thanh mudi dimetylamin cta né.

Hop chét ¢co cong thirc Mot ¢co thé tao thanh phuc chét én dinh vé6i dung méi, sao
cho phirc chat nay vin con nguyén ven sau khi hop chét dung méi khong tao phuc dugce
loai bo ra khoi cic hop chit nay. Cac phirc chit nay thuong dugc goi 1a "solvat”. Tuy
nhién, dic biét mong mudn tao ra dang hydrat én dinh véi nuéce 1a dung moi.

Hop chét c6 cong thirc Mot c6 thé tao thanh cac chét din xuét este. Cac chit din
Xuét este nay sau do6 co6 thé dugc 4p dung theo céch gibng nhu dugc mod ta trong Phan mé
ta clia sang ché.

Hop chét c6 cong thirc Mot c¢6 thé dwoc tao thanh duéi dang tinh thé da hinh khac
nhau. Hién tuong da hinh 13 hién tugng quan trong trong viéc phat trién cac chét nong
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héa do cac tinh thé da hinh hodc céc cau tric khac nhau cta cing mot hop chat co thé cé
v0 sO cic ddc tinh sinh ly va biéu hién sinh hoc khac nhau.

Hop chét c6 cong thirc Mot c6 thé dugc tao thanh & cac chit ddng vi khac nhau.
Dic biét quan trong 14 cac hop chit c6 ddng vi H (con duge goi 1a dotori) thay cho dong
.1
vi H.

Hop chit c6 cong thirc Mot ¢6 thé dugc tao thanh véi cac nuclit phéng xa khac
nhau. Dic biét quan trong 1a cac hgp chét c6 déng vi Hc.

Chét dong phén 1ap thé

Hop chét c6 cong thitc Mot c¢6 thé tdn tai duéi dang mot hodc nhiéu chit ddng
phan lap thé. Do do, mdt sb hop chét c6 thé duoc tao ra duéi dang hdn hop raxemic.
Chuyén gia trong linh vuc k¥ thuat s& hiéu ring mot chét déng phan 13p thé c6 thé c6
hoat tinh hon so véi chit dong phén 1ap thé khéc. Cac chat ddng phan 1ap thé riéng 1& co
thé thu dugc bing cac quy trinh téng hop chon loc da biét, bang céc quy trinh tbng hop
thong thudng nhd sit dung nguyén liéu ban diu da dugc phan giai, hoic biang cic quy
trinh phén gidi thong thudng. Cac hop chit nhét dinh trong tai lidu nay c6 thé ton tai &
dang hai hodc nhiéu chét ddng phan. C4c chit dong phan khéc nhau bao gbm chét ddng
phan hinh hoc, chit ddng phin dbi quang, va chét ddng phan d6i hinh. Do d6, céc hop
chét dugc d& cap trong tai lidu nay bao gdm chét déng phén hinh hoc, hén hop raxemic,
céc chit ddng phén 1ap thé riéng r&, va cac hdn hop quang hoat. Chuyén gia trong linh
vuc s& hidu rang mét chit ddng phan c6 thé c¢6 hoat tinh cao hon so véi cac chét dong
phan khéc. Dé r& rang, c4c ciu truc duoc dé cép trong phan mo ta cta sang ché dugc vé
chi & mot dang hinh hoc, nhung duge du dinh dai dién cho tit ca cac dang hinh hoc ctaa
hop chit.

Dang két hop

Hop chét c6 cong thirc Mot cling c6 thé duoc st dung & dang két hop (nhu, & dang
hén hop nhiéu thanh phan, hodc ché pham ding ddng thoi hodc lién tiép) cling voi mot
hodc nhiéu hop chat c6 diét ve bét, diét tao, diét trang, diét khudn, diét ndm, diét o, trir
sau, diét nhuyén thé, diét giun tron, diét dong vat gam nhim, diét vi rat. Ngoai ra, hgp
chit c6 cong thirc Mot ciing c6 thé dugc sit dung & dang két hop (nhu, & dang hdn hop
nhiéu thanh phén, hodc ché phdm diing ddng thoi hodc lién tiép) véi cac hop chét 13 chét
gdy chén in, chét xua dudi chim, thudc diét duc, chét tao tuong hop diét co, chit dan du
con tring, thube diét con tring, chit xua dudi dong vat c6 vi, chét gay rbi giao phéi, chit
hoat héa thuc vat, chit diéu hoa sinh trudng thuc vat, hodc chét cong hop. Vi du vé cac
hop chét nhu véy trong cic nhom néu trén cé thé dugc st dung véi hop chét co cong
thirc M6t 1a - (3-etoxypropyl) thity ngan bromua, 1,2-diclopropan, 1,3-diclopropen, 1-
metylxyclopropen, 1-naphtol, 2-(octylthio)ethanol, axit 2,3,5-tri-iodobenzoic, 2,3,6-TBA,
2,3,6-TBA-dimetylamoni, 2,3,6-TBA-lithi, 2,3,6-TBA-kali, 2,3,6-TBA-natri, 2,4,5-T,
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2,4,5-T-2-butoxypropyl, 2,4,5-T-2-etylhexyl, 2,4,5-T-3-butoxypropyl, 2,4,5-TB, 2,4,5-T-
butometyl, 2.,4,5-T-butotyl, 2.4,5-T-butyl, 2,4,5-T-isobutyl, 2,4,5-T-isoctyl, 2.4,5-T-
isopropyl, 2,4,5-T-metyl, 2,4,5-T-pentyl, 2,4,5-T-natri, 2,4,5-T-trietylamoni, 2,4,5-T-
trolamin, 2,4-D, 2,4-D-2-butoxypropyl, 2,4-D-2-etylhexyl, 2,4-D-3-butoxypropyl, 2,4-D-
amoni, 2,4-DB, 2,4-DB-butyl, 2,4-DB-dimetylamoni, 2,4-DB-isoctyl, 2,4-DB-kali, 2,4-
DB-natri, 2,4-D-butotyl, 2,4-D-butyl, 2,4-D-dietylamoni, 2,4-D-dimetylamoni, 2,4-D-
diolamin, 2,4-D-dodexylamoni, 2,4-DEB, 2,4-DEP, 2,4-D-etyl, 2,4-D-heptylamoni, 2,4-
D-isobutyl, 2,4-D-isoctyl, 2,4-D-isopropyl, 2,4-D-isopropylamoni, 2,4-D-lithi, 2,4-D-
meptyl, 2,4-D-metyl, 2,4-D-octyl, 2,4-D-pentyl, 2,4-D-kali, 2,4-D-propyl, 2,4-D-natri,
2,4-D-tefuryl, 2,4-D-tetradexylamoni, 2,4-D-trietylamoni, 2,4-D-tris(2-
‘hydroxypropyl)amoni, 2,4-D-trolamin, 2iP, 2-metoxyetyl thiy ngin clorua, 2-
phenylphenol, 3,4-DA, 3,4-DB, 3,4-DP, 4-aminopyridin, 4-CPA, 4-CPA-kali, 4-CPA-
natri, 4-CPB, 4-CPP, ruou 4-hydroxyphenetylic, 8-hydroxyquinolin sulfat, 8-
phenylmercurioxyquinolin, abamectin, axit abscisic, ACC, acephate, acequinocyl,
acetamiprid, acethion, acetochlor, acetophos, acetoprole, acibenzolar, acibenzolar-S-
metyl, acifluorfen, acifluorfen-metyl, acifluorfen-natri, aclonifen, acrep, acrinathrin,
acrolein, acrylonitrile, acypetacs, acypetacs-dong, acypetacs-zinc, alachlor, alanycarb,
albendazole, aldicarb, aldimorph, aldoxycarb, aldrin, allethrin, allicin, allidochlor,
allosamidin, alloxydim, alloxydim-natri, allyl alcohol, allyxycarb, alorac, alpha-
cypermethrin, alpha-endosulfan, ametoctradin, ametridione, ametryn, amibuzin,
amicarbazone, amicarthiazol, amidithion, amidoflumet, amidosulfuron, aminocarb,
aminocyclopyrachlor, aminocyclopyrachlor-metyl, aminocyclopyrachlor-kali,
aminopyralid, aminopyralid-kali, aminopyralid-tris(2-hydroxypropyl)amoni, amiprofos-
metyl, amiprophos, amisulbrom, amiton, amiton oxalate, amitraz, amitrole, amoni
sulfamat, amoni a-naphtalenaxetat, amobam, ampropylfos, anabasine, ancymidol,
anilazine, anilofos, anisuron, anthraquinone, antu, apholat, aramite, arsenous oxide,
asomate, aspirin, asulam, asulam-kali, asulam-natri, athidathion, atraton, atrazine,
aureofungin, aviglyxin, aviglyxin hydroclorua, azaconazole, azadirachtin, azafenidin,
azamethiphos, azimsulfuron, azinphos-etyl, azinphos-metyl, aziprotryne, azithiram,
azobenzen, azocyclotin, azothoat, azoxystrobin, bachmedesh, barban, barium
hexafluorosilicat, barium polysulfua, barthrin, BCPC, beflubutamid, benalaxyl,
benalaxyl-M, benazolin, benazolin-dimetylamoni, benazolin-etyl, benazolin-kali,
bencarbazone, benclothiaz, bendiocarb, benfluralin, benfuracarb, benfuresate, benodanil,
benomyl, benoxacor, benoxafos, benquinox, bensulfuron, bensulfuron-metyl, bensulide,
bensultap, bentaluron, bentazone, bentazone-natri, benthiavalicarb, benthiavalicarb-
isopropyl, benthiazol, bentranil, benzadox, benzadox-amoni, benzalkoni clorua,
benzamacril, benzamacril-isobutyl, benzamorf, benzfendizone, benzipram,
benzobicyclon, benzofenap, benzofluor, benzohydroxamic acid, benzoximate,
benzoylprop, benzoylprop-etyl, benzthiazuron, benzyl benzoat, benzyladenine, berberine,
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berberine clorua, beta-cyfluthrin, beta-cypermethrin, bethoxazin, bicyclopyrone,
bifenazate, bifenox, bifenthrin, bifujunzhi, bilanafos, bilanafos-natri, binapacryl,
binggingxiao, bioallethrin, bioethanomethrin, biopermethrin, bioresmethrin, biphenyl,
bisazir, bismerthiazol, bispyribac, bispyribac-natri, bistrifluron, bitertanol, bithionol,
bixafen, blasticidin-S, borax, hdn hop Bordeaux, axit boric, boscalid, brassinolide,
brassinolide-etyl, brevicomin, brodifacoum, brofenvalerat, brofluthrinate, bromacil,
bromacil-lithi, bromacil-natri, bromadiolone, bromethalin, bromethrin, bromfenvinfos,
bromoaxetamit, bromobonil, bromobutide, bromocyclen, bromo-DDT, bromofenoxim,
bromophos, bromophos-etyl, bromopropylat, bromothalonil, bromoxynil, bromoxynil
butyrat, bromoxynil heptanoat, bromoxyniloctanoat, bromoxynil-kali, brompyrazon,
bromuconazol, bronopol, bucarpolate, bufencarb, buminafos, bupirimate, buprofezin, hdn
hop Burgundy, busulfan, butacarb, butachlor, butafenacil, butamifos, butathiofos,
butenachlor, butethrin, buthidazol, buthiobat, buthiuron, butocarboxim, butonat,
- butopyronoxyl, butoxycarboxim, butralin, butroxydim, buturon, butylamin, butylat, axit
cacodylic, cadusafos, cafenstrole, canxi asenat, canxi clorat, canxi Xyanamit, canxi
polysulfua, calvinphos, cambendichlor, camphechlor, camphor, captafol, captan,
carbamorph, carbanolat, carbaryl, carbasulam, carbendazim, carbendazim
benzensulfonat, carbendazim sulfua, carbetamide, carbofuran, cacbon disulfua, cacbon
tetraclorua, carbophenothion, carbosulfan, carboxazol, carboxit, carboxin, carfentrazone,
carfentrazone-etyl, carpropamid, cartap, cartap hydroclorua, carvacrol, carvone, CDEA,
cellocidin, CEPC, ceralure, hdn hop Cheshunt, chinomethionat, chitosan,
chlobenthiazone,  chlometoxyfen, chloralose, chloramben, chloramben-amoni,
chloramben-diolamin, chloramben-metyl, chloramben-metylamoni, chloramben-natri,
chloramine phospho, chloramphenicol, chloraniformethan, chloranil, chloranocryl,
chlorantraniliprole, chlorazifop, chlorazifop-propargyl, chlorazine, chlorbenside,
chlorbenzuron, chlorbicyclen, chlorbromuron, chlorbufam, chlordane, chlordecone,
chlordimeform,  chlordimeform  hydroclorua, chlorempenthrin, chloretoxyfos,
chloreturon, chlorfenac, chlorfenac-amoni, chlorfenac-natri, chlorfenapyr, chlorfenazole,
chlorfenethol,  chlorfenprop,  chlorfenson,  chlorfensulphide, chlorfenvinphos,
chlorfluazuron,  chlorflurazole,  chlorfluren, chlorfluren-metyl,  chlorflurenol,
chlorflurenol-metyl, chloridazon, chlorimuron, chlorimuron-etyl, chlormephos,
chlormequat, chlormequat clorua, chlornidine, chlomitrofen, chlorobenzilate,
chlorodinitronaphtalens, chloroform, chloromebuform, chloromethiuron, chloroneb,
chlorophacinone, chlorophacinone-natri, chloropicrin, chloropon, chloropropylate,
chlorothalonil, chlorotoluron, chloroxuron, chloroxynil, chlorphonium, chlorphonium
clorua, chlorphoxim, chlorprazophos, chlorprocarb, chlorpropham, chlorpyrifos,
chlorpyrifos-metyl, chlorquinox, chlorsulfuron, chlorthal, chlorthal-dimetyl, chlorthal-
monometyl, chlorthiamid, chlorthiophos, chlozolinate, choline clorua, cromafenozit,
cinerin I, cinerin II, cinerins, cinidon-etyl, cinmetylin, cinosulfuron, ciobutide, cisanilit,
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cismethrin, clethodim, climbazole, cliodinate, clodinafop, clodinafop-propargyl,
cloethocarb, clofencet, clofencet-kali, clofentezine, clofibric acid, clofop, clofop-
isobutyl, clomazone, clomeprop, cloprop, cloproxydim, clopyralid, clopyralid-metyl,
clopyralid-olamin, clopyralid-kali, clopyralid-tris(2-hydroxypropyl)amoni, cloquintocet,
cloquintocet-mexyl, cloransulam, cloransulam-metyl, closantel, clothianidin, clotrimazol,
cloxyfonac, cloxyfonac-natri, CMA, codlelure, colophonate, dong axetat, ddng
axetoarsenit, ddng asenat, dong cacbonat, bazo, dong hydroxit, ddng naphtenat, ddng
oleat, ddng oxyclorua, ddng silicat, dong sulfat, dong kém cromat, coumachlor,
coumafuryl, coumaphos, coumatetralyl, coumithoat, coumoxystrobin, CPMC, CPMF,
CPPC, credazine, cresol, crimidine, crotamiton, crotoxyphos, crufomate, cryolite, cue-
lure, cufraneb, cumyluron, cuprobam, dé)ng oxit, curcumenol, Xyanamit, cyanatryn,
cyanazine, cyanofenphos, cyanophos, cyanthoate, cyantraniliprole, cyazofamid,
cybutryne, cyclafuramid, cyclanilit, cyclethrin, xycloat, cycloheximide, cycloprate,
cycloprothrin, cyclosulfamuron, cycloxydim, cycluron, cyenopyrafen, cyflufenamid,
cyflumetofen, cyfluthrin, cyhalofop, cyhalofop-butyl, cyhalothrin, cyhexatin, cymiazole,
cymiazole hydroclorua, cymoxanil, cyometrinil, cypendazole, cypermethrin, cyperquat,
cyperquat clorua, cyphenothrin, cyprazin, cyprazole, cyproconazole, cyprodinil,
cyprofuram, cypromid, cyprosulfamide, cyromazine, cythioate, daimuron, dalapon,
dalapon-canxi, dalapon-magie, dalapon-natri, daminozit, dayoutong, dazomet, dazomet-
natri, DBCP, d-camphor, DCIP, DCPTA, DDT, debacarb, decafentin, decarbofuran, axit
dehydroaxetic, delachlor, deltamethrin, demephion, demephion-O, demephion-S,
demeton, demeton-metyl, demeton-O, demeton-O-metyl, demeton-S, demeton-S-metyl,
demeton-S-metylsulphon, desmedipham, desmetryn, d-fanshiluquebingjuzhi,
diafenthiuron, dialifos, di-allate, diamidafos, dat diatome, diazinon, dibutyl phtalat,
dibutyl sucxinat, dicamba, dicamba-diglycolamin, dicamba-dimetylamoni, dicamba-
diolamin, dicamba-isopropylamoni, dicamba-metyl, dicamba-olamin, dicamba-kali,
dicamba-natri, dicamba-trolamin, dicapthon, dichlobenil, dichlofenthion, dichlofluanid,
dichlone, dicloralure, dichlorbenzuron, dichlorflurenol, dichlorflurenol-metyl,
dichlormate, dichlormid, diclophen, dicloprop, dicloprop-2-etylhexyl, dicloprop-butotyl,
dicloprop-dimetylamoni,  dicloprop-etylamoni, dicloprop-isoctyl, dicloprop-metyl,
dicloprop-P,  dicloprop-P-2-etylhexyl,  dicloprop-P-dimetylamoni,  dicloprop-kali,
dicloprop-natri, dichlorvos, dichlozoline, diclobutrazol, diclocymet, diclofop, diclofop-
metyl, diclomezin, diclomezin-natri, dicloran, diclosulam, dicofol, dicoumarol, dicresyl,
dicrotophos, dicyclanil, dicyclonon, dieldrin, dienochlor, diethamquat, diethamquat
diclorua, dietatyl, dietatyl-etyl, diethofencarb, dietolat, dietyl pyrocacbonat,
dietyltoluamit,  difenacoum, difenoconazole, difenopenten, difenopenten-etyl,
difenoxuron, difenzoquat, difenzoquat metilsulfat, difethialone, diflovidazin,
diflubenzuron, diflufenican, diflufenzopyr, diflufenzopyr-natri, diflumetorim, dikegulac,
<dikegulac-natri, dilor, dimatif, dimefluthrin, dimefox, dimefuron, dimepiperate,
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dimetachlone, dimetan, dimethacarb, dimethachlor, dimethametryn, dimethenamid,
dimethenamid-P, dimethipin, dimethirimol, dimethoate, dimethomorph, dimethrin,
dimetyl carbate, dimetyl phthalate, dimetylvinphos, dimetilan, dimexano, dimidazon,
dimoxystrobin, dinex, dinex-diclexine, dingjunezuo, diniconazole, diniconazole-M,
dinitramin, dinobuton, dinocap, dinocap-4, dinocap-6, dinocton, dinofenate, dinopenton,
dinoprop, dinosam, dinoseb, dinoseb axetat, dinoseb-amoni, dinoseb-diolamin, dinoseb-
natri, dinoseb-trolamin, dinosulfon, dinotefuran, dinoterb, dinoterb axetat, dinoterbon,
diofenolan, dioxabenzofos, dioxacarb, dioxathion, diphacinone, diphacinone-natri,
diphenamid, diphenyl sulfon, diphenylamin, dipropalin, dipropetryn, dipyrithione, diquat,
diquat dibromua, disparlure, disul, disulfiram, disulfoton, disul-natri, ditalimfos,
dithianon, dithicrofos, dithioether, dithiopyr, diuron, d-limonene, DMPA, DNOC,
DNOC-amoni, DNOC-kali, DNOC-natri, dodemorph, dodemorph axetat, dodemorph
benzoat, dodicin, dodicin hydroclorua, dodicin-natri, dodine, dofenapyn, dominicalure,
doramectin, drazoxolon, DSMA, dufulin, EBEP, EBP, ecdysterone, edifenphos,
eglinazine, eglinazine-etyl, emamectin, emamectin benzoat, EMPC, empenthrin,
endosulfan, endothal, endothal-diamoni, endothal-dikali, endothal-disodium, endothion,
endrin, enestroburin, EPN, epocholeone, epofenonane, epoxiconazole, eprinomectin,
epronaz, EPTC, erbon, ergocalciferol, erlujixiancaoan, esdépalléthrine, esfenvalerat,
esprocarb, etacelasil, etaconazole, etaphos, etem, ethaboxam, ethachlor, ethalfluralin,
ethametsulfuron, ethametsulfuron-metyl, ethaprochlor, ethephon, ethidimuron,
ethiofencarb, ethiolate, ethion, ethiozin, ethiprole, ethirimol, etoat-metyl, etofumesat,
ethohexadiol, ethoprophos, etoxyfen, etoxyfen-etyl, etoxyquin, etoxysulfuron, etyclozat,
etyl format, etyl a-naphtalenaxetat, etyl-DDD, etylen, etylen dibromua, etylen diclorua,
etylen oxit, etylixin, etyl thiy ngan 2,3-dihydroxypropyl mercaptit, etyl thuy ngan axetat,
etyl thuy ngdn bromua, etyl thiy ngan clorua, etyl thiy ngin phosphat, etinofen,
etnipromid, etobenzanid, etofenprox, etoxazole, etridiazole, etrimfos, eugenol, EXD,
famoxadone, famphur, fenamidone, fenaminosulf, fenamiphos, fenapanil, fenarimol,
fenasulam, fenazaflor, fenazaquin, fenbuconazole, fenbutatin oxide, fenchlorazole,
fenchlorazole-etyl, fenchlorphos, fenclorim, fenethacarb, fenfluthrin, fenfuram,
fenhexamid, fenitropan, fenitrothion, fenjuntong, fenobucarb, fenoprop, fenoprop-3-
butoxypropyl, fenoprop-butometyl, fenoprop-butotyl, fenoprop-butyl, fenoprop-isoctyl,
fenoprop-metyl, fenoprop-kali, fenothiocarb, fenoxacrim, fenoxanil, fenoxaprop,
fenoxaprop-etyl, ~fenoxaprop-P, fenoxaprop-P-etyl, fenoxasulfone, fenoxycarb,
fenpiclonil, fenpirithrin, fenpropathrin, fenpropidin, fenpropimorph, fenpyrazamine,
fenpyroximate, fenridazon, fenridazon-kali, fenridazon-propyl, fenson, fensulfothion,
fenteracol, fenthiaprop, fenthiaprop-etyl, fenthion, fenthion-etyl, fentin, fentin axetat,
fentin clorua, fentin hydroxit, fentrazamit, fentrifanil, fenuron, fenuron TCA, fenvalerat,
ferbam, ferimzone, ferrous sulfat, fipronil, flamprop, flamprop-isopropyl, flamprop-M,
flamprop-metyl, flamprop-M-isopropyl, flamprop-M-metyl, flazasulfuron, flocoumafen,
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flonicamid, florasulam, fluacrypyrim, fluazifop, fluazifop-butyl, fluazifop-metyl,
fluazifop-P, fluazifop-P-butyl, fluazinam, fluazolat, fluazuron, flubendiamit,
flubenzimin, flucarbazon, flucarbazon-natri, flucetosulfuron, fluchloralin, flucofuron,
flucycloxuron, flucythrinate, fludioxonil, fluenetil, fluensulfone, flufenacet, flufenerim,
flufenican, flufenoxuron, flufenprox, flufenpyr, flufenpyr-etyl, flufiprole, flumethrin,
flumetover, flumetralin, flumetsulam, flumezin, flumiclorac, flumiclorac-pentyl,
flumioxazin, flumipropyn, flumorph, fluometuron, fluopicolide, fluopyram, fluorbenside,
fluoridamid,  fluoroaxetamit,  fluorodifen, fluoroglycofen, fluoroglycofen-etyl,
fluoroimide, fluoromidine, fluoronitrofen, fluothiuron, fluotrimazole, fluoxastrobin,
flupoxam, flupropacil, flupropadine, flupropanate, flupropanate-natri, flupyrsulfuron,
flupyrsulfuron-metyl, flupyrsulfuron-metyl-natri, fluquinconazole, flurazole, flurenol,
flurenol-butyl, flurenol-metyl, fluridone, flurochloridone, fluroxypyr, fluroxypyzr-
butometyl, fluroxypyr-meptyl, flurprimidol, flursulamid, flurtamone, flusilazole,
flusulfamide, fluthiacet, fluthiacet-metyl, flutianil, flutolanil, flutriafol, fluvalinate,
fluxapyroxad, fluxofenim, folpet, fomesafen, fomesafen-natri, fonofos, foramsulfuron,
forchlorfenuron, formaldehyt, formetanat, formetanat hydroclorua, formothion,
formparanate, formparanate hydroclorua, fosamine, fosamine-amoni, fosetyl, fosetyl-
aluminium, fosmethilan, fospirate, fosthiazate, fosthietan, frontalin, fuberidazole,
fucaojing, fucaomi, funaihecaoling, fuphenthioure, furalane, furalaxyl, furamethrin,
furametpyr, furathiocarb, furcarbanil, furconazole, furconazole-cis, furethrin, furfural,
furilazole, furmecyclox, furophanate, furyloxyfen, gamma-cyhalothrin, gamma-HCH,
genit, gibberellic acid, gibberellins, gliftor, glufosinate, glufosinate-amoni, glufosinate-P,
glufosinate-P-amoni, glufosinate-P-natri, glyodin, glyoxim, glyphosat, glyphosat-
diamoni, glyphosat-dimetylamoni, glyphosat-isopropylamoni, glyphosat-monoamoni,
glyphosat-kali, glyphosat-sesquisodium, glyphosat-trimesium, glyphosine, gossyplure,
grandlure, griseofulvin, guazatine, guazatin axetat, halacrinate, halfenprox, halofenozit,
halosafen, halosulfuron, halosulfuron-metyl, haloxydine, haloxyfop, haloxyfop-etotyl,
haloxyfop-metyl, haloxyfop-P, haloxyfop-P-etotyl, haloxyfop-P-metyl, haloxyfop-natri,
HCH, hemel, hempa, HEOD, heptachlor, heptenophos, heptopargil, heterophos,
hexacloaxeton, hexachlorobenzen, hexachlorobutadiene, hexachlorophene,
hexaconazole, hexaflumuron, hexaflurate, hexalure, hexamide, hexazinone, hexylthiofos,
hexythiazox, HHDN, holosulf, huancaiwo, huangcaoling, huanjunzuo, hydrametylnon,
hydrargaphen, nhua dugc hydrat héa, hydro xyanua, hydroprene, hymexazol,
hyquincarb, IAA, IBA, icaridin, imazalil, imazalil nitrat, imazalil sulfat,
imazamethabenz, imazamethabenz-metyl, imazamox, imazamox-amoni, imazapic,
imazapic-amoni, imazapyr, imazapyr-isopropylamoni, imazaquin, imazaquin-amoni,
imazaquin-metyl, imazaquin-natri, imazethapyr, imazethapyr-amoni, imazosulfuron,
imibenconazole, imicyafos, imidacloprid, imidaclothiz, iminoctadin, iminoctadin
triaxetat, iminoctadin ftrialbesilate, imiprothrin, inabenfide, indanofan, indaziflam,
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indoxacarb, inezin, iodobonil, iodocarb, iodometan, iodosulfuron, iodosulfuron-metyl,
iodosulfuron-metyl-natri, ioxynil, ioxyniloctanoat, ioxynil-lithi, ioxynil-natri, ipazine,
ipconazole, ipfencarbazone, iprobenfos, iprodione, iprovalicarb, iprymidam, ipsdienol,
ipsenol, IPSP, isamidofos, isazofos, isobenzan, isocarbamid, isocarbophos, isocil,
isodrin, isofenphos, isofenphos-metyl, isolan, isomethiozin, isonoruron, isopolinate,
isoprocarb, isopropalin, isoprothiolan, isoproturon, isopyrazam, isopyrimol, isothioat,
isotianil, isouron, isovaledione, isoxaben, isoxachlortole, isoxadifen, isoxadifen-etyl,
isoxaflutole, isoxapyrifop, isoxathion, ivermectin, izopamfos, japonilure, japothrins,
jasmolin I, jasmolin II, axit jasmonic, jiahuangchongzong, jiajizengxiaolin,
jlaxiangjunzhi, jiecaowan, jiecaoxi, jodfenphos, hormon du thé I, hormon 4u thé I1,
hormon 4u thé III, kadethrin, karbutilate, karetazan, karetazan-kali, kasugamycin,
kasugamycin hydroclorua, kejunlin, kelevan, ketospiradox, ketospiradox-kali, kinetin,
kinoprene, kresoxim-metyl, kuicaoxi, lactofen, lambda-cyhalothrin, latilure, chi asenat,
lenacil, lepimectin, leptophos, lindane, lineatin, linuron, lirimfos, litlure, looplure,
lufenuron, lvdingjunzhi, lvxiancaolin, lythidathion, MAA, malathion, maleic hydrazit,
malonoben, maltodextrin, MAMA, mancopper, mancozeb, mandipropamid, maneb,
matrine, mazidox, MCPA, MCPA-2-etylhexyl, MCPA-butotyl, MCPA-butyl, MCPA-
dimetylamoni, MCPA-diolamin, MCPA-etyl, MCPA-isobutyl, MCPA-isoctyl, MCPA-
isopropyl, MCPA-metyl, MCPA-olamin, MCPA-kali, MCPA-natri, MCPA-thioetyl,
MCPA-trolamin, MCPB, MCPB-etyl, MCPB-metyl, MCPB-natri, mebenil, mecarbam,
mecarbinzid, mecarphon, mecoprop, mecoprop-2-etylhexyl, mecoprop-dimetylamoni,
mecoprop-diolamin, mecoprop-ethadyl, mecoprop-isoctyl, mecoprop-metyl, mecoprop-
P, mecoprop-P-2-etylhexyl, mecoprop-P-dimetylamoni, mecoprop-P-isobutyl, mecoprop-
kali, mecoprop-P-kali, mecoprop-natri, mecoprop-trolamin, medimeform, medinoterb,
medinoterb axetat, medlure, mefenacet, mefenpyr, mefenpyr-dietyl , mefluidide,
mefluidide-diolamin, mefluidide-kali, axit megatomoic, menazon, mepanipyrim,
meperfluthrin, mephenate, mephosfolan, mepiquat, mepiquat clorua, mepiquat
pentaborate, mepronil, meptyldinocap, mercuric clorua, mercuric oxide, mercurous
clorua, merphos, mesoprazine, mesosulfuron, mesosulfuron-metyl, mesotrione, mesulfen,
mesulfenfos, metaflumizon, metalaxyl, metalaxyl-M, metaldehyde, metam, metam-
amoni, metamifop, metamitron, metam-kali, metam-natri, metazachlor, metazosulfuron,
metazoxolon, metconazol, metepa, metflurazon, methabenzthiazuron, methacrifos,
methalpropalin,  methamidophos, = methasulfocarb,  methazole,  methfuroxam,
methidathion, methiobencarb, methiocarb, methiopyrisulfuron, methiotepa, methiozolin,
‘methiuron, methocrotophos, methometon, methomyl, metopren, metoprotryn,
methoquin-butyl, methothrin, metoxychlor, metoxyfenozit, metoxyphenon, metyl
apholat, metyl bromua, metyl eugenol, metyl iodua, metyl isothioxyanat,
~ metylacetophos, metylcloform, metyldymron, metylen clorua, metyl thiy ngin benzoat,
metyl thuy ngin dixyandiamit, metyl thiy ngin pentaclophenoxit, metylneodecanamit,
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metiram, metobenzuron, metobromuron, metofluthrin, metolachlor, metolcarb,
metominostrobin, metosulam, metoxadiazone, metoxuron, metrafenone, metribuzin,
metsulfovax, metsulfuron, metsulfuron-metyl, mevinphos, mexacarbate, mieshuan,
milbemectin, milbemycin oxim, milneb, mipafox, mirex, MNAF, moguchun, molinate,
molosultap, monalide, monisouron, axit monocloaxetic, monocrotophos, monolinuron,
monosulfuron, monosulfuron-este, monuron, monuron TCA, morfamquat, morfamquat
diclorua, moroxydin, moroxydin hydroclorua, morphothion, morzid, moxidectin,
MSMA, muscalure, myclobutanil, myclozolin, N-(etyl thily ngan)-p-toluensulphonanilit,
nabam, naftalofos, naled, naphtalen, naphtalenaxetamit, naphtalic anhydrua, axit
naphtoxyaxetics, naproanilit, napropamit, naptalam, naptalam-natri, natamycin, neburon,
niclosamit, niclosamit-olamin, nicosulfuron, nicotin, nifluridide, nipyraclofen,
nitenpyram, nithiazin, nitralin, nitrapyrin, nitrilacarb, nitrofen, nitrofluorfen, nitrostyrene,
nitrothal-isopropyl, norbormide, norflurazon, nornicotine, noruron, novaluron,
‘noviflumuron, nuarimol, OCH, octaclodipropyl ether, octhilinon, ofurace, omethoate,
orbencarb, orfralure, ortho-diclobenzen, orthosulfamuron, oryctalure, orysastrobin,
oryzalin, osthol, - ostramone, oxabetrinil, oxadiargyl, oxadiazon, oxadixyl, oxamate,
oxamyl, oxapyrazon, oxapyrazon-dimolamine, oxapyrazon-natri, oxasulfuron,
oxaziclomefone, oxin-déng, axit oxolinic, oxpoconazol, oxpoconazol fumarat,
oxycarboxin, oxydemeton-metyl, oxydeprofos, oxydisulfoton, oxyfluorfen, oxymatrine,
oxytetraxyclin, oxytetraxyclin hydroclorua, paclobutrazol, paichongding, para-
diclobenzen, parafluron, paraquat, paraquat diclorua, paraquat dimetilsulfat, parathion,
parathion-metyl, parinol, pebulate, pefurazoat, axit pelargonic, penconazol, pencycuron,
- pendimethalin, penflufen, penfluron, penoxsulam, pentaclophenol, pentanochlor,
penthiopyrad, pentmethrin, pentoxazon, perfluidone, permethrin, pethoxamid,
phenamacril, phenazin oxit, phenisopham, phenkapton, phenmedipham, phenmedipham-
etyl, phenobenzuron, phenothrin, phenproxit, phenthoat, phenyl thiy ngin ure, phenyl
thity ngén axetat, phenyl thily ngan clorua, ddn xuét phenyl thiy ngan cua pyrocatechol,
phenyl thily ngén nitrat, phenyl thiy ngan salixylat, phorat, phosacetim, phosalone,
phosdiphen, phosfolan, phosfolan-metyl, phosglycin, phosmet, phosnichlor,
phosphamidon, phosphin, phosphocarb, phospho, phostin, phoxim, phoxim-metyl,
phtalit, picloram, picloram-2-etylhexyl, picloram-isoctyl, picloram-metyl, picloram-
olamin, picloram-kali, picloram-trietylamoni, picloram-tris(2-hydroxypropyl)amoni,
picolinafen, picoxystrobin, pindone, pindone-natri, pinoxaden, piperalin, piperonyl
butoxit, piperonyl xyclonen, piperophos, piproctanyl, piproctanyl bromua, piprotal,
pirimetaphos, ' pirimicarb, pirimioxyphos, pirimiphos-etyl, pirimiphos-metyl, plifenat,
polycarbamat, polyoxins, polyoxorim, polyoxorim-zinc, polythialan, kali asenit, kali azit,
kali xyanat, kali gibberelat, kali naphtenat, kali polysulfua, kali thioxyanat, kali o-
naphtalenaxetat, pp-DDT, prallethrin, precocene I, precocene II, precocene III,
- pretilachlor, primidophos, primisulfuron, primisulfuron-metyl, probenazol, prochloraz,
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prochloraz-manganese, proclonol, procyazine, procymidone, prodiamin, profenofos,
profluazol, profluralin, profluthrin, profoxydim, proglinazin, proglinazin-etyl,
prohexadione, prohexadione-canxi, prohydrojasmon, promacyl, promecarb, prometon,
prometryn, promurit, propachlor, propamidin, propamidin dihydroclorua, propamocarb,
propamocarb hydroclorua, propanil, propaphos, propaquizafop, propargit, proparthrin,
propazin, propetamphos, propham, propiconazol, propineb, propisochlor, propoxur,
propoxycarbazon, propoxycarbazon-natri, propyl isom, propyrisulfuron, propyzamit,
proquinazid, prosuler, prosulfalin, prosulfocarb, prosulfuron, prothidathion, prothiocarb,
prothiocarb hydroclorua, prothioconazol, prothiofos, prothoate, protrifenbute, proxan,
proxan-natri, prynachlor, pydanon, pymetrozine, pyracarbolid, pyraclofos, pyraclonil,
pyraclostrobin, pyraflufen, pyraflufen-etyl, pyrafluprole, pyramat, pyrametostrobin,
pyraoxystrobin, pyrasulfotole, pyrazolynate, pyrazophos, pyrazosulfuron,
pyrazosulfuron-etyl, pyrazothion, pyrazoxyfen, pyresmethrin, pyrethrin I, pyrethrin II,
pyrethrins, pyribambenz-isopropyl, pyribambenz-propyl, pyribencarb, pyribenzoxim,
pyributicarb, pyriclor, pyridaben, pyridafol, pyridalyl, pyridaphenthion, pyridate,
pyridinitril,  pyrifenox, pyrifluquinazon, pyriftalid, pyrimethanil, pyrimidifen,
pyriminobac, pyriminobac-metyl, pyrimisulfan, pyrimitate, pyrinuron, pyriofenone,
pyriprole, pyripropanol, pyriproxyfen, pyrithiobac, pyrithiobac-natri, pyrolan,
pyroquilon, pyroxasulfone, pyroxsulam, pyroxychlor, pyroxyfur, quassia, quinacetol,
quinacetol sulfat, quinalphos, quinalphos-metyl, quinazamid, quinclorac, quinconazole,
quinmerac, quinoclamine, quinonamid, quinothion, quinoxyfen, quintiofos, quintozene,
quizalofop, quizalofop-etyl, quizalofop-P, quizalofop-P-etyl, quizalofop-P-tefuryl,
quwenzhi, quyingding, rabenzazole, rafoxanide, rebemide, resmethrin, rhodethanil,
rhodojaponin-IIl, ribavirin, rimsulfuron, rotenone, ryania, saflufenacil, saijunmao,
saisentong, salicylanilit, sanguinarine, santonin, schradan, scilliroside, sebuthylazine,
secbumeton, sedaxane, selamectin, semiamitraz, semiamitraz clorua, sesamex, sesamolin,
setoxydim, shuangjiaancaolin, siduron, siglure, silafluofen, silatrane, silica gel,
silthiofam, simazine, simeconazole, simeton, simetryn, sintofen, SMA, S-metolachlor,
natri asenit, natri azit, natri clorat, natri florua, natri fluoroaxetat, natri hexafluorosilicat,
natri naphtenat, natri orthophenylphenoxit, natri pentaclophenoxit, natri polysulfua, natri
thioxyanat, natri a-naphtalenaxetat, sophamide, spinetoram, spinosad, spirodiclofen,
spiromesifen, spirotetramat, spiroxamine, streptomycin, streptomycin sesquisulfat,
strychnine, sulcatol, sulcofuron, sulcofuron-natri, sulcotrione, sulfalat, sulfentrazone,
sulfiram, sulfluramid, sulfometuron, sulfometuron-metyl, sulfosulfuron, sulfotep,
sulfoxaflor, sulfoxit, sulfoxim, sulfur, axit sulfuric, sulfuryl florua, sulglycapin,
sulprofos, sultropen, swep, fau-fluvalinate, tavron, tazimcarb, TCA, TCA-amoni, TCA-
canxi, TCA-ethadyl, TCA-magie, TCA-natri, TDE, tebuconazol, tebufenozit,
tebufenpyrad, tebufloquin, tebupirimfos, tebutam, tebuthiuron, tecloftalam, tecnazene,
tecoram, teflubenzuron, tefluthrin, tefuryltrione, tembotrione, temephos, tepa, TEPP,
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tepraloxydim, terallethrin, terbacil, terbucarb, terbuchlor, terbufos, terbumeton,
terbuthylazine, terbutryn, tetcyclacis, tetracloetan, tetrachlorvinphos, tetraconazole,
tetradifon, tetrafluron, tetramethrin, tetrametylfluthrin, tetramine, tetranactin, tetrasul,
thali sulfat, thenylchlor, theta-cypermethrin, thiabendazole, thiacloprid, thiadifluor,
thiamethoxam, thiapronil, thiazafluron, thiazopyr, thicrofos, thicyofen, thidiazimin,
thidiazuron, thiencarbazone, thiencarbazone-metyl, thifensulfuron, thifensulfuron-metyl,
thifluzamide, thiobencarb, thiocarboxime, thiochlorfenphim, thiocyclam, thiocyclam
hydroclorua, thiocyclam oxalate, thiodiazol-déng, thiodicarb, thiofanox, thiofluoximate,
thiohempa, thiomersal, thiometon, thionazin, thiophanat, thiophanat-metyl, thioquinox,
thiosemicarbazit, thiosultap, thiosultap-diamoni, thiosultap-disodium, thiosultap-
monosodium, thiotepa, thiram, thuringiensin, tiadinil, tiaojiean, tiocarbazil, tioclorim,
tioxymid, tirpate, tolclofos-metyl, tolfenpyrad, tolylfluanid, tolylmercury axetat,
topramezone, tralkoxydim, tralocythrin, tralomethrin, tralopyril, transfluthrin,
transpermethrin, tretamine, triacontanol, triadimefon, triadimenol, triafamone, tri-allate,
triamiphos, triapenthenol, triarathene, triarimol, triasulfuron, triazamate,  triazbutil,
triaziflam, triazophos, triazoxide, tribenuron, tribenuron-metyl, tribufos, tributyltin oxide,
tricamba, trichlamide, trichlorfon, trichlormetaphos-3, trichloronat, triclopyr, triclopyr-
butotyl, triclopyr-etyl, triclopyr-trietylamoni, trixyclazol, tridemorph, tridiphane,
trietazin, trifenmorph, trifenofos, trifloxystrobin, trifloxysulfuron, trifloxysulfuron-natri,
triflumizol, triflumuron, trifluralin, triflusulfuron, triflusulfuron-metyl, trifop, trifop-
metyl, trifopsime, triforine, trihydroxytriazine, trimedlure, trimethacarb, trimeturon,
trinexapac, trinexapac-etyl, triprene, tripropindan, triptolide, tritac, triticonazol,
tritosulfuron, trunc-call, uniconazole, uniconazole-P, urbacide, uredepa, valerate,
validamycin, valifenalate, valone, vamidothion, vangard, vaniliprole, vernolate,
vinclozolin, ~warfarin, warfarin-kali, ~warfarin-natri, xiaochongliulin, xinjunan,
xiwojunan, XMC, xylachlor, xylenols, xylylcarb, yishijing, zarilamid, zeatin,
zengxiaoan, zeta-cypermethrin, k&m naphtenat, kém phosphide, kém thiazol, zineb,
ziram, zolaprofos, zoxamide, zuomihuanglong, a-chlorohydrin, a-ecdysone, a-
multistriatin, va axit a-naphtalenaxetic. P& tim hiéu chi tiét hon, xem “COMPENDIUM
OF PESTICIDE COMMON NAMES” 4] trang web
http://www.alanwood.net/pescides/index.html. ~Cling xem “THE PESTICIDE
MANUAL” xuét ban 14n thir 14, bd sung b&i C D S Tomlin, ban quyén 2006 béi British
Crop Production Council, hogic cac 4n phidm trude hodc méi hon ciia né.

Thudc diét sinh vat sinh hoc

Hop chét c6 cong thire Mot cling c6 thé dugc st dung & dang két hop (nhu, & dang
hén hop nhiéu thanh phn, hoic ché phdm ding ddng thoi hodc lién tiép) voi mot hodc
nhiéu thudc trir sau sinh hoc. Thuat ngit “thudc diét sinh vt sinh hoc” dugc dung dé chi
céc chét phong trir loai gy hai sinh hoc ma duoc dung theo céch twong tu nhu thudc diét
sinh vét héa hoc. Thong thudng, chung 14 cic vi khudn, nhung ciing ¢6 cac vi du vé cac
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chét phong trir ndm, bao gdm Trichoderma spp. va Ampelomyces quisqualis (chat phong
trir ndm méc dang bot & ciy nho). Bacillus subtilis thuong duge ding dé kidm sodt mim
bénh gy hai thuc vét. Cé dai va loai gim nhim ciing dwoc phong trir bing cac chét ¢6
ngué)n géc tir vi khudn. Mot thude trir su da biét, vi du, 12 Bacillus thuringiensis, bénh
lién quan dén vi khudn do Céanh vay (Bo canh vay), Cénh cung (B9 cénh cing), va Hai
canh (B hai canh) gdy ra. Do né c6 hiéu luc rit nhé trén cac sinh vat khac nén né duoc
coi 1a than thiét v6i méi truong hon so véi thube diét sinh vat tbng hop. Thude trir sau
sinh hoc bao gdm cac san pham c6 ngudn gde tir:

1. nam ky sinh va gay bénh (vi du, Metarhizium anisopliae);

2. giun tron ky sinh va gy bénh (vi du, Steinernema feltiae); va

3. virut ky sinh va gy bénh (vi dy, granulovirut Cydia pomonella).

Céc vi du khac vé cac sinh loai ky sinh va gay bénh bao gdm, nhung khéong chi
g161 han &, baculovirut, vi khudn va céc sinh vat chura c¢6 nhan dién hinh khéc, nim, dong
vat nguyén sinh va Microsproridia. Thuéc trir sdu c¢6 ngudn gbc sinh hoc bao gbm, nhung
khong chi giéi han &, rotenone, veratridine, cling nhu cac doc t6 vi khuan; cac cdy dung
nap hodc khang con trung khéac nhau; va sinh vat duoc cai bién bang k¥ thuét tai td hop
va dé tao ra thudc trir sau hodc dé truyén ddc tinh khang con trung cho sinh vat da dugc
cai bién gen. Theo mdt phuong an, hop chéit ¢6 cong thirc Mot c6 thé duge sir dung véi
mot hodc nhiéu thudc trir sau sinh hoc trong khu vuc xtr Iy hat va lam dat. The Manual of
Biocontrol Agents d néu khai quét vé cac san phim thudc trir sdu c6 ngudn gbc sinh hoc
sin c6 (va san phim kiém so4t c6 ngudn gdc sinh hoc khéc). Copping L.G. (ed.) (2004).
The Manual of Biocontrol Agents (trudc day la Biopesticide Manual) 3rd Edition. British
Crop Producion Council (BCPC), Farnham, Surrey UK.

Cac hoat chét khac

Hop chét ¢6 cong thire Mot ciing c6 thé duoc sir dung & dang két hop (nhur & dang
hén hgp nhiéu thanh phan, hoic ché phdm ding ddng thoi hodc 1an luot) cung véi mot
hodc nhiéu hop chit duéi day:

1. 3-(4-clo-2,6-dimetylphenyl)-4-hydroxy-8-oxa-1-azaspiro[4,5]dec-3-en-2-on;

2. 3-(4’-clo-2,4-dimetyl[1,1°-biphenyl]-3-yl)-4-hydroxy-8-oxa-1-azaspiro[4,5]dec-3-
en-2-on;

3. 4-[{(6-clo-3-pyridinyl)metyl|metylamino]-2(5 H)-furanon;
4. 4-[[(6-clo-3-pyridinyl)metyl]xyclopropylamino]-2(5'H)-furanon;

5. 3-clo-N2-[(15)-1-metyl-2-(metylsulfonyl)etyl]-N1-[2-metyl-4-[1,2,2, 2-tetraflo-1-
(triflometyl)etyl]phenyl]-1,2-benzendicarboxamit;

6. 2-xyano-N-etyl-4-flo-3-metoxy-benensul fonamit;
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7. 2-xyano-N-etyl-3-metoxy-benzensulfonamit;

8. 2-xyano-3-diflometoxy-N-etyl-4-flo-benzensulfonamit;

0. 2-xyano-3-flometoxy-N-etyl-benzensulfonamit;

10.  2-xyano-6-flo-3-metoxy-N, N-dimetyl-benzensulfonamit;

11.  2-xyano-N-etyl-6-flo-3-metoxy-N-metyl-benzensulfonamit;

12.  2-xyano-3-diflometoxy-N, N-dimetylbenzensulfon-amit;

13.  3-(diflometyl)-N-[2-(3,3-dimetylbutyl)phenyl]-1-metyl-1H-pyrazol-4-carboxamit;
14, N-etyl-2,2-dimetylpropionamit-2-(2,6-diclo-o,a,a-triflo-p-tolyl) hydrazon;

15. N-etyl-2,2-diclo-1-metylxyclopropan-carboxamit-2-(2,6-diclo-o,a,o-triflo-p-
tolyl) hydrazon nicotin;

16.  O-{(E-)-[2-(4-clo-phenyl)-2-xyano-1-(2-triflometylphenyl)-vinyl] } S-metyl
thiocacbonat;

17. (E)-NI-[(2-clo-1,3-thiazol-5-ylmetyl)]-N2-xyano-N1-metylaxetamidin;

18.  1-(6-clopyridin-3-ylmetyl)-7-metyl-8-nitro-1,2,3,5,6,7-hexahydro-imidazo[ 1,2-
a]pyridin-5-ol;

19.  4-[4-clophenyl-(2-butylidine-hydrazono)metyl)]phenyl mesylat; va

20. N-etyl-2,2-diclo- 1-metylxyclopropancarboxamit-2-(2,6-diclo-alpha, alpha,alpha-
triflo-p-tolyl)hydrazon.

Hon hop c6 téc dung hiép dong

Hop chét c6 cong thirc Mot ¢6 thé duge st dung két hop véi cac hop chit thudc
nhém thube trir siu dé tao ra hdn hop c6 tac dung hiép ddng trong d6 co ché hoat dong
clia céc hop chét ndy so véi cach thire hoat dong ctia hop chét co cong thirc Mot 1a nhu
nhau, tuong tu, hodc khac nhau. Vi du v& cac co ché hoat dong bao gém, nhung khong
chi gidi han 0, chét we ché axetylcholinesteraza; chét diéu bién kénh natri; chat ¢ ché
sinh téng hop kitin; chit ddi khang kénh clorua thudc cdng GABA; chit dbi khéng kénh
clorua thudc céng GABA va glutamat; chit cha van thu thé axetylcholin; chét tc ché
MET I; chét (tc ché ATPaza kich thich Mg; thu thé axetylcholin nicotinic; chét pha v&
mang rudt giita; chit pha v phosphoryl hoa oxy héa, va thu thé ryanodin (RyRs). Néi
chung, ty 1¢ khdi Iugng cia hop chét c6 cong thire Mot trong hdn hop c6 tac dung hiép
ddng véi cac hop chit khac 12 ndm trong khoang tir 10:1 dn 1:10, t6t hon 1a tir 5:1 dén
1:5, va tét hon nita |4 bing khoang 3:1, va tt hon nita 12 bing khoang 1:1.

Ché phim
Thudc trir dich hai hiém khi thich hop dé dang & dang tinh khiét cta né. Thuong

cén phai bo sung céc chat khac sao cho thudc trir dich hai c6 thé duoc sir dung & nong do6
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yéu cdu va & dang thich hop dé d& dung, thao téc, van chuyén, bao quan, va ¢ hoat tinh
trir loai gy hai 16n nhit. Do d6, thudc trir dich hai thuong duoc didu ché thanh dang, vi
du, ba, nhil trong dac, bui, ché phém dic dé nhii héa, thube hun, gel, hat, vi nang, ché
pham xtr Iy hat, hdn dich dic, hdn nhii tuong, vién nén, dang 1éng d& tan trong nudc,
dang hat dé tan trong nuéc hodc ché phim kho d& chay, va bot dé hoa tan trong nudc va
dung dich phun mu siéu nhé. Pé biét thém thong tin v& cic loai ché phim, xem
“Catalogue of Pesticide Formulation types and international Coding System” Technical
Monograph n°2, xuit ban 1an thi 5 boi CropLife International (2002).

Thudc trir dich hai dugc tng dung thuong xuyén nhét dudi dang hdn dich hodc
nhil tuong nudc duge diéu ché tir ché phém dic chira thudc trir dich hai nay. Cac ché
pham d& tan trong nuéce, d& phan tén, hodc ché phim dé& nhii hoa nay 1a dang rén, thuong
duogc biét dusi dang bot dé chay, hodc hat d& phan tan trong nudc, hodc dang 1éng
thuong duoc biét dudi dang ché phim dic d& nhii hoa, hodc hdn dich nuée. Bot d& chay,
c6 thé dugc két thanh hat phén tan trong nudc, bao gdm hén hop quen thudc chira thube
trir dich hai, chét mang va chét hoat dong bé mit. Néng d6 thubc trir dich hai thuong nim
trong khoang tir 10% dén 90% khéi luvong. Chét mang thuong dugc chon trong sb dat sét
 attapulgit, dat sét montmorilonit, diatomit, hogc silicat da tinh ché. Cac chit hoat dong bé
mat hiéu qua, chtra trong khoang tir 0,5% dén 10% bot d& chay, dugc tim thy trong sb
cic lignin sulfonat hoéa, naphtalensulfonat ngung tu, naphtalensulfonat,
alkylbenzensulfonat, alkyl sulfat va cht hoat dong bé mat khong ion hoéa nhu san phim
cdng etylen oxit cia céc alkyl phenol.

Ché phim ddc d& nhii héa cta thubc trir dich hai chira ndng do thich hop ciia
thudc trir dich hai, nhu nim trong khoang tir 50 dén 500g/l chét 16ng da hoa tan trong
chit mang, chit mang nay 1a dung méi c6 thé tron 13n dwoc v6i nude hodc hdn hop dung
- mdi hitu co khong trdn 14n dugc v6i nude va chét nhii héa. Dung méi hiru co hitu ich bao
gém cac chit thom, dic biét 1a xylen va cac phan doan dau mo, dac biét 1a cac phén
naphtalen va olefin c6 nhiét d sdi cao ctia ddu mé nhu naphta thom nang. Cac dung moi
khac ciing c6 thé duoc sir dung, nhu dung moi terpen bao gdbm din xuét nhwa thong,
keton béo nhu xyclohexanon va rugu phitc hop nhu 2-etoxyetanol. Cac chit nhii hoa
thich hop cho ché phém dic dé nhii hoa duge chon tir cac chit hoat dong bé mit anion va
khong ion hoa thong thuong.

Hén dich nuéc bao gdbm hdn dich chira thudc trir dich hai khong tan trong nudc
dugc phan tén trong chit mang nudc & ndng d6 ndm trong khodng tir 5% dén 50% khdi
lugng. Hdn dich nay duoc diéu ché béng cach nghién min thudc trir dich hai va tron k¥
vao chit mang chira nuéce va chit hoat dong bé mat. Cac thanh phan, nhu mubi vo co va
g6bm tu nhién hodc téng hop ciing ¢6 thé dugc bd sung, dé 1am tang ty trong va d§ nhdt
ctia chit mang nuéc. Thuong hiéu qua nhat 12 nghién va tron thube trr dich hai & cung
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thoi diém bing cach didu ché hdn hop nude va 1am ddng nhét né trong thiét bi nhu may
trdn cat, may nghién bi, hodc thiét bi déng nhét kiéu piston.

Thudc trir dich hai cling c6 thé dugc ung dung dudi dang ché phém dang hat dac
biét hitu ich dé dung vao dt. Ché phim dang hat thuong chira thudc trir dich hai véi
lwgng nim trong khoang tir 0,5% dén 10% khéi lugng, dugc phan tan trong chit mang
bao gdm dit sét hodc chit tuong tu. Cac ché pham nay thudng dugc didu ché bing cach
hoa tan thudc trir dich hai trong dung moi thich hop va dwa né vao chit mang dang hat
duoc tao thanh trude dén kich thude hat thich hop nam trong khoang tir 0,5 d&n 3mm.
Céc ché phidm nay ciing c¢6 thé dugc diéu ché bang céach tao bot nhdo hodc hdn hop nhao
ctia chit mang va hop chit va ép va lam kho dé tao ra kich thuéc tiéu phén hat mong
muon.

Bui chita thudc trir dich hai dugc didu ché béng cach tron k§y thudc trir dich hai &
dang bot v6i chit mang dang bui thich hop dung trong néng nghiép, nhu dét sét kaolanh,
d4a nui lira d4 nghién va céc chét trong tu. Bui ¢6 thé chura thich hop thubc trir dich hai
nim trong khoang tir 1% dén 10%. Chiing c6 thé dugc diung dudi dang phd hat hodc
ding trén 14 bing may phun bui.

Ciing hitu ich khi st dung thudc trir dich hai & dang dung dich trong dung mdi hitu
co thich hop, thuong 13 ddu mé, nhu diu phun dugc st dung rong rdi trong nganh nong
héa.

Thudc trir dich hai ciing c6 thé dugc ding & dang ché pham sol khi. Trong cac ché
phém nay, thudc trir dich hai dugc hoa tan hodc phan tdn vao chat mang, 1a hdn hop chét
ddy dugc tao p. Ché phim sol khi nay dugc dong géi trong vat chira ma tir 46 hon hop
nay dugc phén tan qua van phun mu.

Ba thubc trir dich hai dugc didu ché khi thude trir dich hai dugc tron véi thire dn
hodc chat hip din hodc c& hai. Khi loai gy hai @n ba nay, ching sé& tiéu hoa thubc trir
dich hai. B4 c6 thé tao thanh & dang hat, gel, bot dé chay, dang 1ong, hoic dang ran.
Chting c6 thé dugc sir dung vao khu vuc An néu cia loai gdy hai.

Thubc hun 14 thube trir dich hai ¢6 &p suét hoi tuong dbi cao va do d6 c6 thé tdn
tai & dang khi & ndng d6 da dé tiéu diét loai gdy hai trong d4t hoic khong gian xung
quanh. Tinh dc ciia thube hun ty 16 véi ndng do clia né va thoi gian tiép xtic. Ching
duoc dic trung bsi kha nang khuéch tan t6t va tac dong bang cach dua vao hé hd hép cia
lodi gy hai hodc dugc hip thu qua biéu bi cua loai gy hai. Thudc hun dugce ding dé
phong trir loai gdy hai san phdm bao quan loai gdy hai trong diéu kién c6 16p khong thdm
khi, trong phong hogc tda nha kin khi hoic cac budng chuyén dung.

Thudc trir dich hai c6 thé dugc tao vi nang bﬁng cach tao hdn dich phé‘m t& hoac
cac giot nho thube trir dich hai trong nhiéu loai polyme déo. Bing cach bién ddi hoa hoc
polyme hodc bang cach thay ddi cac yéu td trong quy trinh, vi nang c6 thé duge tao thanh
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v6i kich thuée, do tan, do day cia thanh va d6 xuyén thdm khac nhau. Cac yéu t6 nay
anh huéng dén téc do giai phong hoat chit bén trong, tir d6 1an lugt anh hudng dén dic
tinh kéo dai, téc do tac dong va mui cia san phim.

Dung dich dau diac duge didu ché bﬁng cach hoa tan thudc trir dich hai vao dung
moi ma s€ giit thudc trir dich hai trong dung dich. Dung dich dau chira thubc trir dich hai
thuong tao ra tac dung ha guc va tiéu diét loai gdy hai nhanh hon so véi cac ché phim
khic do ban than dung mdi c6 hoat tinh trir loai gdy hai va sy hoa tan sap phi da lam
tang tbc do hép thu thudc trir dich hai. Cac wu diém khac cta dung dich dau bao gbm do
bn dinh tt hon khi bao quan, xuyén thdm vao cac k& hé tbt hon, va bam dinh vao cac bé

" mit tron nhon tét hon.

Mot phuong 4n khéac 1 nhil twong dau trong nude, trong d6 nhii trong nay bao
gdm cac giot ddu duge tao ra boi 16p bao tinh thé 16ng va duge phén tan trong pha nudéc,
trong d6 mdi giot diu bao gdm it nhit mot hop chét c6 hiéu luc trong ndng nghiép, va
dugc bao riéng r& bang mot hodc vai 16p méng bao gdm: (1) it nhit mot chit hoat dong
bé mat than dau khong ion héa, (2) it nhat mot chit hoat d6ng bé mit than nude khong
ion héa va (3) it nht mot chit hoat dong bé mit ion héa, trong d6 cac giot nay cé duong
kinh tiéu phan trung binh nhé hon 800nm. Céc thong tin khac vé phuong 4n nay dugc dé
cap trong Patent My s& 20070027034 cong bd ngay 1 thang 2 nim 2007, c6 sb don
11/495,228. Bé d& dang trinh bay, phuong 4n nay sé& dugc dé cap dusi tén “OIWE”.

Pé biét thém thong tin chi tiét, xem “Insect Pest Management” 2nd Edition by D.
Dent, ban quyén CAB International (2000). Ngoai ra, d& biét thém thong tin chi tiét hon
nfra, xem “Handbook of Pest Control — The Behavior, Life History, and Control of
Household Pest” bai Arnold Mallis, xut ban 1an thtr 9, ban quyén 2004 b&i GIE Media
Inc.

Céc thanh phan khéc cta ché phim

Néi chung, khi hop chit ¢6 cong thirc Mot duoc st dung trong ché phim, thi ché
pham nay ciing c6 thé chira cac thanh phin khéc. Céc thanh phan nay bao gdm, nhung
khong chi gi¢i han &, (ddy 1a danh muc chua day da va khong loai trir 14n nhau) chit lam
,ém, chét phén tan, chit két dinh, chit xuyén thdm, chét dém, chit chelat hoa, chit 1am
giam két lang, chit twong hop, chit chbng tao bot, chit 1am sach, va chat nhii hoa. Mot
s6 thanh phan dugc mé ta dudi déy.

- Chét 1am 4m 1a chit ma khi duoc bd sung vao chét long s€ lam tdng kha ning
phan tan hoic xuyén thim cua chét 1éng nay bang cach lam giam strc cing bé mat giira
chét 1ong va bé mit n6 phén tan trén d6. Chat 1am 4m duoc sir dung nhiam hai chirc ning
chinh trong ché phdm néng hoa: trong qua trinh xir Iy va san xuét dé lam tang mc do
thém 4m cua bot vao nuéc dé tao ra ché phém ddc cho cac chit 16ng hoa tan hodc hdén
dich dic; va trong qua trinh tron sin phdm véi nuée trong thing phun dé lam giam thoi
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gian 1am 4m cua bot d& chay va dé cai thién kha ning xuyén thim clia nudc vao trong hat
c6 thé phan tan trong nude. Vi du vé chit 1am 4m sir dung trong b6t 4m, hdn dich dic, va
ché phdm chira hat ¢6 thé phan tan duogc trong nude 1a: natri lauryl sulfat; natri dioctyl
sulfosucxinat; alkyl phenol etoxylat; va rugu béo etoxylat.

Chat phén tan 1a chit hdp phu trén bé mat cua tiéu phén va gitp giit trang thai
phén tan cta tiéu phan va ngin ngira chung khoi tai két tu. Cac chét phén tan dugc bd
sung vao ché phim ndng hoa @& lam d& dang cho viéc phan tan va tao hdn dich trong qué
trinh sdn xuét, va dé dam bao tiéu phén tai phéan tin vao trong nudc trong thung phun.
Chung dugc st dung rong rai trong bot d& hoa nuée, hdn dich dic va hat phén tan dugc
trong nuéc. Cac chét hoat dong bé mat duoc sir dung lam chit phan tén c6 kha ning hép
phu manh 1én bé mit tiéu phén va tao ra hang rao tich dién va khong gian tranh tai két tu
. tiéu phéan. Cac chét hoat dong bé& mit dugc st dung thong dung nhét 1a chét hoat dong bé
mit arﬁon, khéng ion héa, hodc hdn hop ctia hai loai nay. Péi véi ché phim bot d& hoa
nuéc, cac cht phan tan phd bién nhét 13 natri lignosulfonat. D8i véi hdn dich dac, c6 thé
thu dugc kha nang hip phu va én dinh rit tét bang cach sir dung polyelectrolyt, nhu san
phdm ngung tu natri naphtalen sulfonat formaldehyt. Tristyrylphenol etoxylat phosphat
este cling ¢o thé dugc st dung. Céc chit khong ion hoéa nhu san phim ngung tu
alkyl_aryletylen oxit va copolyme khbi EO-PO d6i khi dugc két hop vdi cac anion 1am
chét phan tan cho hén dich dic. Trong nhitng nam gin day, nhiéu loai chét hoat dong bé
mat méi c6 trong lwong hop chét rit 16n da duoc nghién ctru lam chét phén tan. Céc chét
nay c6 “khung” ky nuéc rit dai va nhidu chudi etylen oxit tao “ring” cta “lugc” chit
hoat dong bé mit. Cac polyme cd trong Iwong hop chat 16n nay c6 thé ¢6 do dn dinh rét
tdt trong thoi gian dai cho hdn dich dac vi khung ky nuéc c6 nhidu diém bam 1én bé mat
tiéu phan. Vi du vé& cac chit phan tén st dung trong ché phidm néng hoa la: natri
lignosulfonat; san phdm ngung tu natri naphtalen sulfonat formaldehyt; tristyrylphenol
etoxylat phosphat este; rugu béo etoxylat; alkyl etoxylat; copolyme khbéi EO-PO; va
copolyme ghép.

Chét nhii héa 1 cac chét 1am én dinh hdn dich cua céc giot nhd cua mot pha long
trong pha 16ng khac. Néu khong c6 chét nhii héa, hai chit long s€ tach thanh hai pha long
khong tron 14n dugc. HOn hop chét nhii héa duoc st dung phd bién nhit chia
alkylphenol hogic rugu béo ¢6 12 hodc nhiéu hon 12 don vi etylen oxit va mudi canxi tan
trong diu cla axit dodexylbenzen sulfonic. Khoéang gié tri can bang than nude-than diu
(hydrophile-lipophile balance - “HLB”) nam trong khoang tir 8 dén 18 thuong s€ tao ra
nhii trong c6 @ 6n dinh tét. D6 dn dinh ctia nhi tvong doi khi c6 thé dugc cai thién
bang cach bd sung mot lrong nhod chit hoat dong bé mat copolyme khéi EO-PO.

Chét hoa tan 14 chét hoat dong bé mit sé& tao thanh mixen trong nudc & néng do
trén ndng d6 mixen téi han. Sau d6, cac mixen nay c6 thé hoa tan hodc lam tan céc chét
khong tan trong nudc & bén trong phan ky nude cia mixen. Céc loai céc chat hoat dong
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bé mat thuong dugc st dung dé 1am tan cac chét hoat dong bé mat khong ion hda,
sorbitan monooleat, sorbitan monooleat etoxylat, va metyl oleat este.

Cic chét hoat dong bé mat thuong duge sir dung, mét minh hodc cung véi cac phu
gia khac nhu diu khoang hogic diu thuc vat 1am chét bd trg cho hdn hop phun dé cai
thién dic tinh sinh hoc ciia thudc trir dich hai trén dich. Céc loai chét hoat dong bé mit sir
dung @ tang cuong sinh hoc thudng phu thudc vao ban chit va co ché hoat dong cua
thubc trir dich hai. Tuy nhién, chung thudng 14 chit hoat dong bé mat khong ion hoa nhu:
alkyl etoxylat; rugu béo etoxylat mach thing; amin béo etoxylat.

Chat mang hoic chét pha loing trong ché pham ndng dung 1a chit dugc bd sung
vao thuéc trir dich hai dé tao ra san phidm c6 d6 bén mong mudn. Céc chét mang thuong
1a cac chét c6 kha nang hép phu cao, trong chat pha loing thudng 14 céc chit c6 kha ning
hép phu thap. Cac chit mang va chét pha lodng dugc sir dung trong ché phim bui, bot dé
hoa nudc, hat va hat phéan tan dugc trong nudc.

Céac dung mdi hitu co dugce sir dung cha yéu trong ché phdm chét ddc d& nhil hoa,
nhil twong dau trong nudce, nhii hdn dich, va ché phém c6 thé tich siéu nhd, va cac ché
phim dang hat & quy md 16n. Dbi khi hdn hop chtra cac dung mdi dugc st dung. Nhém
dung méi chinh thir nhit 1 cic diu parafin béo nhu kerosen hodc parafin nguyén chét.
Nhém chinh thtt hai (va la nhém phd bién nhat) bao gdm cic dung mdi thom nhu xylen
va cdc phin doan c6 trong lugng hop chédt cao cia dung méi thom Cy va Cy.
Hydrocacbon dugc clo héa c6 thé duoc ding 1a ddng dung moi dé ngan ngira két tinh
thudc trir dich hai khi ché phadm dugc nhii héa vao trong nudc. Céc rugu doi khi dugce st
dung lam ddng dung méi d& 1am ting hiéu luc cia dung moi.

Chat 1am dic hodc chit tao gel dugce sir dung chii yéu trong ché phdm hdn dich
dic, nhii trong va nhii hdn dich dé 1am thay ddi dic tinh luu bién hoic tinh chay cua chét
16ng va dé ngin ngira su tach va ling cia tiéu phan hoic giot nhé phén tan. Chat 1am dic,
chét tao gel va chét chéng két ling thuong nim trong 2 nhém, do 1a cac tidu phén khong
tan trong nuéc va polyme tan dugc trong nudc. Cé thé tao ra ché phidm hdn dich dic
bang cach sir dung dét sét va silic oxit. Vi du v& cac cht nay, bao gdm, nhung khong chi
gi6i han &, montmorillonit, bentonit, magie nhém silicat, va attapulgit. Céc polysaccarit
tan dugc trong nuéc duge sir dung 1am chét 1am dic-tao gel trong nhidu nim. Cac loai
- polysaccarit sir dung phd bién nhét 1a dich chiét tw nhién cta hat va tdo bién hoic din
xuit tong hop ciia xenluloza. Vi du vé cac loai chét nay bao gdém, nhung khéng chi gidi
han &, gdm guar; gdbm d4u cdo cao; carrageenam; alginat; metyl xenluloza; natri
carboxymetyl xenluloza (SCMC); hydroxyetyl xenluloza (HEC). Céc loai chét chéng két
ling khac c6 ngudn gde tir tinh bot bién tinh, polyacrylat, ruou polyvinyl va polyetylen
oxit. Chat chéng két lang t6t khac 1a gém xanthan.

Céc vi sinh vat c6 thé gdy hu hdng cac san phrfun duoc tao ra. Do d6, cac chét bao
quéan thudng duge ding dé 1am mét hogic 1am giam tic dong ctia chiing. Vi du vé cac chét
nay bao gdm, nhung khong chi giéi han &, axit propionic va mudi natri cia nd; axit
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sorbic va mubi natri hoidc kali clia n6; axit benzoic va mudi natri ctia né; mudi natri cua
axit p-hydroxybenzoic; metyl p-hydroxybenzoat; va 1,2-benzisothiazolin-3-on (BIT).

Sur ¢6 mit cua cac chit hoat dong bé mat thuong 1am cho céc ché phim trén nén
nudce tao ra bot trong qua trinh tron trong khi san xuét va ding qua thung phun. D& lam
giam xu huéng tao bot, chit chbng tao bot thudng duge bd sung trong giai doan san xuét
hogc trude khi nap vao chai. N6i chung, c6 hai loai chit chéng tao bot, d6 1a silicon va
- khidng phai silicon. Silicon thuong 1a nhil twrong nude cia dimetyl polysiloxan, trong khi
chét chéng tao bot khong phai 14 silicon 13 dau khéng tan trong nude, nhuoCtanol va
nonanol, hogc silic oxit. Trong c& hai trudng hop, chirc ning cia chit chdng tao bot 1a
chiém chd chét hoat dong bé mit trén bé mat phén cach khoéng khi-nudce.

Chét “xanh” (vi duy, chét bd tro, chat hoat dong bé mit, dung moéi) co thé 1am giam
sy 6 nhiém mai trudng cia cac ché phim bao vé thuc vat. Céc chit xanh nay la cac chét
dé phin huy sinh hoc va thudng c6 ngudn gbe tir tu nhién va/hodic cac ngudn xac minh
duoc, vi du, nhu nguén thuc vat va dong vat. Vi du cu thé 1a: dau thuc vat, ddu tr hat, va
este clia chling, ciing c6 thé 14 alkyl polyglucosit duge alkoxyl hoa.

Pé biét thém chi tiét, xem “Chemistry va Technology of Agrochemical
Formulations” bién soan bdi D.A. Knowles, ban quyén 1998 bdi Kluwer Academic
Publishers. Ciling xem “Insecticides in Agriculture and Environment — Retrospects and
Prospects” boi A.S. Perry, I. Yamamoto, L. Ishaaya, va R. Perry, ban quyén 1998 béi
Springer-Verlag.

Loai géy hai

N6i chung, hop chét c6 cong thirc Mot ¢6 thé duoc sir dung dé phong trir loai gay
~ hai nhu, vi du, bo canh cling, siu tai, gian, rudi, rép vung, rép vay, rudi tréng, réy, kién,
ong vo VE, mdi, buém dém, budém, chéy, chau chiu, cao cao, dé, bo chét, bo tri, bo dai
duoi, ve, bét, giun tron, va rét to.

Theo phuong 4n khéc, hop chat co cong thirc Mot ¢6 thé duge st dung dé phong
trir loai gy hai thudc nganh Giun tron va/hodc Chan khop.

Theo phuong 4n khéc, hop chat c6 cong thirc Mot ¢ thé duge six dung dé phong
trir lodi gdy hai thugc nganh Chan dbt, Nhiéu chén, va/hodc Chan khép sau chan.

Theo phuong 4n khéc, hop chét c6 cong thirc Mot c6 thé duge sir dung dé phong
trir loai gay hai thugc phan nganh Pong vat chin kim, Rét to, va/hodc Sau bo.

Theo phuong an khéc, hop chét c6 cong thirc Mot c6 thé duge sir dung dé phong
trr lodi gy hai thudc b Chdy rén. Danh muc chua diy da vé loai nay bao gdm, nhung
khong chi gi6i han &, Haematopinus spp., Hoplopleura spp., Linognathus spp., Pediculus
spp., va Polyplax spp. Danh muyc chua ddy du vé cac loai cu thé ndy bao gdm, nhung
khong chi giéi han &, Haematopinus asini, Haematopinus suis, Linognathus setosus,
Linognathus ovillus, Pediculus humanus capitis, Pediculus humanus humanus, Vi
Pthirus pubis.
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Theo phuong 4n khéc, hop chat c6 cong thirc Mot ¢6 thé duge st dung dé phong
trir loai gy hai thugc b Canh ciing. Danh muc chua déy du vé loai nay bao gf”)m, nhung
khong chi giéi han 6, Acanthoscelides spp., Agriotes spp., Anthonomus spp., Apion spp.,
- Apogonia spp., Aulacophora spp., Bruchus spp. Cerosterna spp. Cerotoma spp.,

Ceutorhynchus spp., Chaetocnema spp., Colaspis spp., Ctenicera spp., Curculio spp.,
Cyclocephala spp., Diabrotica spp., Hypera spp., Ips spp., Lyctus spp., Megascelis spp.,
Meligethes spp., Otiorhynchus spp., Pantomorus spp., Phyllophaga spp., Phyllotreta
Spp., Rhizotrogus spp., Rhynchites spp., Rhynchophorus spp., Scolytus spp.,
Sphenophorus spp., Sitophilus spp., va Tribolium spp. Danh muc chua ddy da vé cac loai
cu thé nay bao gdm, nhung khéng chi gi6i han &, Acanthoscelides obtectus, Agrilus
planipennis, Anoplophora glabripennis, Anthonomus grandis, Ataenius spretulus,
Atomaria linearis, Bothynoderes punctiventris, Bruchus pisorum, Callosobruchus
maculatus,  Carpophilus  hemipterus, Cassida vittata, Cerotoma trifurcata,
Ceutorhynchus assimilis, Ceutorhynchus napi, Conoderus scalaris, Conoderus
stigmosus, Conotrachelus nenuphar, Cotinis nitida, Crioceris asparagi, Cryptolestes
Sferrugineus, Cryptolestes pusillus, Cryptolestes turcicus, Cylindrocopturus adspersus,
Deporaus marginatus, Dermestes lardarius, Dermestes maculatus, Epilachna varivestis,
Faustinus cubae, Hylobius pales, Hypera postica, Hypothenemus hampei, Lasioderma
serricorne, Leptinotarsa decemlineata, Liogenys fuscus, Liogenys suturalis,
Lissorhoptrus oryzophilus, Maecolaspis joliveti, Melanotus communis, Meligethes
aeneus, Melolontha melolontha, Oberea brevis, Oberea linearis, oryctes rhinoceros,
oryzaephilus mercator, oryzaephilus surinamensis, Oulema melanopus, Oulema oryzae,
" Phyllophaga cuyabana, Popillia japonica, Prostephanus truncatus, Rhyzopertha
dominica,, Sitona lineatus, Sitophilus granarius, Sitophilus oryzae, Sitophilus zeamais,
Stegobium paniceum, Tribolium castaneum, Tribolium confusum, Trogoderma variabile,
va Zabrus tenebrioides.

Theo phuong 4n khéc, hop chét c6 cong thire Mbt ¢6 thé dugc st dung dé phong
trir loai gdy hai thudgc bo Pudi kim.

Theo phuong 4n khéc, hop chét c6 cong thirc Mot ¢ thé duoc st dung @ phong
trir loai gy hai thudc bd Gian. Danh muc chwa ddy di vé cac loai cu thé nay bao 2bm,
nhung khoéng chi giéi han &, Blattella germanica, Blatta orientalis, Parcoblatta
pennsylvanica, Periplaneta americana, Periplaneta australasiae, Periplaneta brunnea,
Periplaneta fuliginosa, Pycnoscelus surinamensis, va Supella longipalpa.

Theo phuong 4n khéc, hop chét c6 cong thirc Mot ¢6 thé dugce st dung dé phong
trir loai gdy hai thudc by Cén trung hai canh. Danh muc chwa diy da vé loai nay bao
gdm, nhung khéng chi gi6i han &, Adedes spp., Agromyza spp., Anastrepha spp.,
Anopheles spp., Bactrocera spp., Ceratitis spp., Chrysops spp., Cochliomyia spp.,
Contarinia spp., Culex spp., Dasineura spp., Delia spp.. Drosophila spp., Fannia spp.,
Hylemyia spp., Liriomyza spp., Musca spp., Phorbia spp., Tabanus spp., va Tipula spp.

-146-



23505

Danh muc chua ddy di vé cac loai cu thé nay bao gdm, nhung khéng chi gi6i han &,
Agromyza fromtella, Anastrepha suspensa, Anastrepha Iudens, Anastrepha obliqga,
Bactrocera cucurbitae, Bactrocera dorsalis, Bactrocera invadens, Bactrocera zonata,
Ceratitis capitata, Dasineura brassicae, Delia platura, Fannia canicularis, Fannia
scalaris, Gasterophilus intestinalis, Gracillia perseae, Haematobia irritans, Hypoderma
lineatum, Liriomyza brassicae, Melophagus ovinus, Musca autumnalis, Musca
domestica, Oestrus ovis, Oscinella frit, Pegomya betae, Psila rosae, Rhagoletis cerasi,
Rhagoletis pomonella, Rhagoletis mendax, Sitodiplosis mosellana, va Stomoxys
calcitrans.

Theo phuong 4n khac, hop chit ¢ cong thirc M6t ¢6 thé duge st dung dé phong
trir loai gdy hai thudc b Cénh nira. Danh myc chua day du vé loai nay bao gdm, nhung
khong chi giéi han &, Adelges spp. Aulacaspis spp. Aphrophora spp. Aphis spp.,
Bemisia spp., Ceroplastes spp., Chionaspis spp., Chrysomphalus spp., Coccus spp.,
Empoasca spp., Lepidosaphes spp., Lagynotomus spp., Lygus spp., Macrosiphum spp.,
Nephotettix spp., Nezara spp., Philaenus spp., Phytocoris spp., Piezodorus spp.,
Planococcus spp., Pseudococcus spp., Rhopalosiphum spp., Saissetia spp., Therioaphis
spp., Toumeyella spp., Toxoptera spp., Trialeurodes spp., Triatoma spp. va Unaspis spp.
Danh muc chua ddy du vé cac loai cu thé nay bao gém, nhung khong chi gi6i han &,
Acrosternum hilare, Acyrthosiphon pisum, Aleyrodes proletella, Aleurodicus dispersus,
Aleurothrixus floccosus, Amrasca biguttula biguttula, Aonidiella aurantii, Aphis
gossypii, Aphis glycines, Aphis pomi, Aulacorthum solani, Bemisia argentifolii, Bemisia
tabaci, Blissus leucopterus, Brachycorynella asparagi, Brevennia rehi, Brevicoryne
“brassicae, Calocoris norvegicus, Ceroplastes rubens, Cimex hemipterus, Cimex
lectularius, Dagbertus fasciatus, Dichelops furcatus, Diuraphis noxia, Diaphorina citri,

- Dysaphis plantaginea, Dysdercus suturellus, Edessa meditabunda, Eriosoma lanigerum,
Eurygaster maura, Euschistus heros, Euschistus servus, Helopeltis antonii, Helopeltis
theivora, Icerya purchasi, Idioscopus nitidulus, Laodelphax striatellus, Leptocorisa
oratorius, Leptocorisa varicornis, Lygus hesperus, Maconellicoccus hirsutus,
Macrosiphum euphorbiae, Macrosiphum granarium, Macrosiphum rosae, Macrosteles
quadrilineatus, Mahanarva frimbiolata, Metopolophium dirhodum, Mictis longicornis,
Myzus persicae, Nephotettix cinctipes, Neurocolpus longirostris, Nezara viridula,
Nilaparvata lugens, Parlatoria pergandii, Parlatoria ziziphi, Peregrinus maidis,
Phylloxera vitifoliae, Physokermes piceae,, Phytocoris californicus, Phytocoris relativus,
Piezodorus guildinii, Poecilocapsus lineatus, Psallus vaccinicola, Pseudacysta perseae,
Pseudococcus  brevipes, Quadraspidiotus perniciosus, Rhopalosiphum maidis,
Rhopalosiphum padi, Saissetia oleae, Scaptocoris castanea, Schizaphis graminum,
Sitobion avenae, Sogatella furcifera, Trialeurodes vaporariorum, Trialeurodes
abutiloneus, Unaspis yanonensis, va Zulia entrerriana.
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Theo phuong an khic, hop chit c6 cong thirc Mot ¢6 thé dugc st dung dé phong
trir loai gdy hai thudc bd Canh gidng. Danh muc chua diy da vé loai ndy bao gdm, nhung
khong chi giéi han &, Acromyrmex spp. Atta spp., Camponotus spp. Diprion spp.,
Formica spp., Monomorium spp., Neodiprion spp., Pogonomyrmex spp., Polistes spp.,
Solenopsis spp., Vespula spp., va Xylocopa spp. Danh muc chua dy da vé cac loai cu thé
nay bao gbém, nhung khoéng chi giéi han &, Athalia rosae, Atta texana, Iridomyrmex
humilis, Monomorium minimum, Monomorium pharaonis, Solenopsis invicta, Solenopsis
geminata, Solenopsis molesta, Solenopsis richtery, Solenopsis xyloni, va Tapinoma
sessile.

Theo phuong 4n khéc, hgp chat ¢6 cong thirc Mot c6 thé duoc sir dung dé phong
trir loai gay hai thuoc by Canh déu. Danh muc chua déy du vé loai nay bao gff)m, nhung
khong chi giéi han &, Coptotermes spp. Cornitermes spp., Cryptotermes spp.,
Heterotermes spp., Kalotermes spp., Incisitermes spp., Macrotermes spp., Marginitermes
spp.,  Microcerotermes  spp.,  Procornitermes  spp.,  Reticulitermes  spp.,
Schedorhinotermes spp., va Zootermopsis spp. Danh muc chua ddy da vé cac loai cu thé
nay bao gdm, nhung khéng chi giéi han &, Coptotermes curvignathus, Coptotermes
frenchi, Coptotermes formosanus, Heterotermes aureus, Microtermes obesi,
Reticulitermes ~ banyulensis,  Reticulitermes  grassei,  Reticulitermes  flavipes,
Reticulitermes  hageni,  Reticulitermes  hesperus, Reticulitermes  santonensis,
Reticulitermes speratus, Reticulitermes tibialis, va Reticulitermes virginicus.

Theo phuong an khac, hop chit c6 cong thirc Mot c6 thé dugc sir dung dé phong
trir loai gay hai thudc bd Canh vay. Danh muc chua ddy da vé loai nay bao gdm, nhung

“khong chi gidi han &, Adoxophyes spp., Agrotis spp., Argyrotaenia spp., Cacoecia spp.,
- Caloptilia spp., Chilo spp., Chrysodeixis spp., Colias spp., Crambus spp., Diaphania
spp., Diatraea spp., Earias spp., Ephestia spp., Epimecis spp., Feltia spp., Gortyna spp.,
Helicoverpa spp., Heliothis spp., Indarbela spp., Lithocolletis spp., Loxagrotis spp.,
Malacosoma spp., Peridroma spp., Phyllonorycter spp., Pseudaletia spp., Sesamia spp.,
Spodoptera spp., Synanthedon spp., va Yponomeuta spp. Danh muc chua ddy da vé cic
loi cu thé nay bao gdm, nhung khong chi giéi han &, Achaea Jjanata, Adoxophyes orana,
Agrotis ipsilon, Alabama argillacea, Amorbia cuneana, Amyelois transitella,
Anacamptodes defectaria, Anarsia lineatella, Anomis sabulifera, Anticarsia gemmatalis,
Archips argyrospila, Archips rosana, Argyrotaenia citrana, Autographa gamma,
Bonagota cranaodes, Borbo cinnara, Bucculatrix thurberiella, Capua reticulana,
Carposina niponensis, Chlumetia transversa, Choristoneura rosaceana, Cnaphalocrocis
medinalis, Conopomorpha cramerella, Cossus cossus, Cydia caryana, Cydia funebrana,
Cydia molesta, Cydia nigricana, Cydia pomonella, Darna diducta, Diatraea saccharalis,
Diatraea grandiosella, Earias insulana, Earias vittella, Ecdytolopha aurantianum,
Elasmopalpus lignosellus, Ephestia cautella, Ephestia elutella, Ephestia kuehniella,
Epinotia aporema, Epiphyas postvittana, Erionota thrax, Eupoecilia ambiguella, Euxoa
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auxiliaris, Grapholita molesta, Hedylepta indicata, Helicoverpa armigera, Helicoverpa
zea, Heliothis virescens, Hellula undalis, Keiferia lycopersicella, Leucinodes orbonalis,
Leucoptera coffeella, Leucoptera malifoliella, Lobesia botrana, Loxagrotis albicosta,
Lymantria dispar, Lyonetia clerkella, Mahasena corbetti, Mamestra brassicae, Maruca
testulalis, Metisa plana, Mythimna unipuncta, Neoleucinodes elegantalis, Nymphula
‘depunctalis, Operophtera brumata, Ostrinia nubilalis, Oxydia vesulia, Pandemis
cerasana, Pandemis heparana, Papilio demodocus, Pectinophora gossypiella,
Peridroma saucia, Perileucoptera coffeella, Phthorimaea operculella, Phyllocnistis
citrella, Pieris rapae, Plathypena scabra, Plodia interpunctella, Plutella xylostella,
Polychrosis viteana, Prays endocarpa, Prays oleae, Pseudaletia unipuncta, Pseudoplusia
includens, Rachiplusia nu, Scirpophaga incertulas, Sesamia inferens, Sesamia
nonagrioides, Setora nitens, Sitotroga cerealella, Sparganothis pilleriana, Spodoptera
exigua, Spodoptera frugiperda, Spodoptera eridania, Thecla basilides, Tineola
bisselliella, Trichoplusia ni, Tuta absoluta, Zeuzera coffeae, va Zeuzera pyrina.

Theo phuong 4n khéc, hop chit ¢6 cong thirc Mot ¢6 thé dugc sir dung @ phong
trir loai gy hai thudc bd An 16ng. Danh muc chua ddy da vé loai ndy bao gdm, nhung
khong chi gidi han &, 4naticola spp., Bovicola spp., Chelopistes spp., Goniodes spp.,
Menacanthus spp., va Trichodectes spp. Danh muc chua diy da vé cac loai cu thé nay
bao gdm, nhung khéng chi giéi han &, Bovicola bovis, Bovicola caprae, Bovicola ovis,
Chelopistes meleagridis, Goniodes dissimilis, Goniodesgigas, Menacanthus stramineus,
Menopon gallinae, va Trichodectes canis.

Theo phuong an khéc, hop chét c6 cong thirc Mot c6 thé dugce st dung dé phong
trir loai gy hai thudc bo Canh thing. Danh muc chwa ddy da vé loai nay bao gdm, nhung
khoéng chi gi6i han &, Melanoplus spp., va Pterophylla spp. Danh muc chua diy dua vé
cac lodi cu thé nay bao gdm, nhung khong chi giéi han &, Anabrus simplex, Gryllotalpa
africana, Gryllotalpa australis, Gryllotalpa brachyptera, Gryllotalpa hexadactyla,
Locusta migratoria, Microcentrum retinerve, Schistocerca gregaria, va Scudderia
Sfurcata.

Theo phuong 4n khéc, hop chét c6 cong thirc Mot ¢6 thé duogc st dung dé phong
trir loai gdy hai thuoc by Bo chét. Danh muc chua diy dii vé cac loai cu thé nay bao gdm,
nhung khong chi giéi han &: Ceratophyllus gallinae, Ceratophyllus niger,
Ctenocephalides canis, Ctenocephalides felis, va Pulex irritans.

Theo phuong 4n khéc, hop chét c6 cong thirc Mot ¢6 thé dugce st dung dé phong
trir loai gy hai thudc bd Canh to. Danh muc chua diy da vé loai nay bao gbm, nhung
khong chi gidi han &: Caliothrips spp., Frankliniella spp., Scirtothrips spp., va Thrips
spp. Danh muc chua ddy da v& céc loai cu thé nay bao gdm, nhung khong chi giéi han 6,
Frankliniella fusca, Frankliniellaoccidentalis, Frankliniella schultzei, Frankliniella
williamsi, Heliothrips haemorrhoidalis, Rhipiphorothrips cruentatus, Scirtothrips citri,
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Scirtothrips dorsalis, va Taeniothrips rhopalantennalis, Thrips hawaiiensis, Thrips
nigropilosus, Thrips orientalis, Thrips tabaci.

Theo phuong 4n khéc, hop chét c6 cong thirc Mot ¢6 thé duge si dung dé phong
trir loai gy hai thudc by Ba dudi. Danh muc chua diy du vé loai ndy bao gbm, nhung
khong chi giéi han &, Lepisma spp. va Thermobia spp.

Theo phuong 4n khac, hop chit c6 cong thire Mot ¢ thé duge sir dung @ phong
trir loai gdy hai thudc b Nhén nhd. Danh muc chua dy di v& loai nay bao gbm, nhung
khong chi giéi han &, Acarus spp., Aculops spp. Boophilus spp., Demodex spp.,
Dermacentor spp., Epitrimerus spp., Eriophyes spp., Ixodes spp., Oligonychus spp.,
Panonychus spp., Rhizoglyphus spp., va Tetranychus spp. Danh muyc chua diy da vé cac
lodi cu thé nay bao gém, nhung khong chi gi61 han 6, Acarapis woodi, Acarus siro,
Aceria mangiferae, Aculops lycopersici, Aculus pelekassi, Aculus schlechtendali,
Amblyomma americanum, Brevipalpus obovatus, Brevipalpus phoenicis, Dermacentor
variabilis, Dermatophagoides pteronyssinus, Eotetranychus carpini, Notoedres cati,
Oligonychus  coffeae, Oligonychus ilicis, Panonychus citri, Panonychus ulmi,
Phyllocoptruta  oleivora, Polyphagotarsonemus latus, Rhipicephalus sanguineus,
Sarcoptes scabiei, Tegolophus perseaflorae, Tetranychus urticae, va Varroa destructor.

Theo phuong 4n khac, hop chét ¢6 cong thirc Mot ¢6 thé duge st dung d phong
trlr lodi gdy hai thudc bd Rét to. Danh muc chua dly di vé cac loai cu thé nay bao gdm,
nhung khéng chi giéi han 6, Scutigerella immaculata.

Theo phuong 4n khac, hgp chét c6 cong thirc Mot ¢6 thé dugce st dung dé phong
trir loai gy hai thudc nganh giun tron. Danh muc chua ddy du vé loai nay bao gdm,
nhung khong chi gi6i han 6, Aphelenchoides spp., Belonolaimus spp., Criconemella spp.,
Ditylenchus spp., Heterodera spp., Hirschmanniella spp., Hoplolaimus spp.,
Meloidogyne spp., Pratylenchus spp., va Radopholus spp. Danh muc chua dy da vé loai
cu thé nay bao gbém, nhung khong chi gidi han &, Dirofilaria immitis, Heterodera zeae,
Meloidogyne incognita, Meloidogyne javanica, Onchocerca volvulus, Radopholus
similis, va Rotylenchulus reniformis.

Pé biét thém thong tin chi tiét hon xem “HANKBOOK OF PEST CONTROL —
THE BEHAVIOR, LIFE HISTORY, and CONTROL OF HOUSEHOLD PEST” boi
Arnold Mallis, xuat ban 1an thir 9, ban quyén 2004 bdi GIE Media Inc.

Ung dung

Hop chit ¢6 cong thirc Mot thudong dugce sir dung véi lugng nim trong khoang tur
0,01g/hecta dén 5000g/hecta dé tao ra tac dung kiém so4t. Thudng t6t hon néu luong nay
nam trong khoang tir 0,1g/hecta dén 500g/hecta, va thudng tdt hon nita 1a nim trong
khoang tir 1g/hecta dén 50g/hecta.

Bﬂulvucrnéhqpchétcécéngthﬁcldugcduavéocéthélékhuvucbétkycéloéi
gay hai (hodc co thé 13 noi 6, hodc noi di qua), vi du: & noi ma cdy mua vy, cdy, qua, ngi
cde, cac loai ¢ kho, cly leo, cac ciy & trén 16p dat hodc dung dé trang tri dang phat
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trién; & noi ma dong vét nudi trong nha sinh sdng; bé mit bén trong hodc bén ngoai cla
tda nha (nhu céc dia diém bao quan théc), cac nguyén lidu x4y dung dugc st dung trong
qua trinh x4y dung (nhu gb thdm), va déit xung quang tda nha. Cac khu vuc trong cay
mua vu cu thé dé sir dung hop chit c6 cong thirc I bao gdm cac khu vue ma cdy tdo, cay
ngd, cdy huéng duong, ciy bong, cdy dau tuong, cdy canola, ltia mi, gao, cdy lia mién,
Iaa mach, yén mach, khoai tay, cam, c6 dinh lang, rau diép, dau tdy, ca chua, hat tiéu, cai,
18, thudc 14, qua hanh, cu cai duong, dau va cic cdy mua vu c6 gia tri khac dang phat
trién hodc hat ctia chung s& dugc trdng. Ciing c6 loi khi st dung nhom sulfat cung voi
hop chit c6 céng thirc I khi trng cac loai ciy khac nhau.

Néi chung, viéc phong trir lodi gdy hai c6 nghia 1a han ché khu vic séng cua quan
thé loai géy hai, tdc dOng cua loai gdy hai hoic ca hai. Piéu nay co thé thuc hién duogc
khi: quin thé loai gdy hai dwoc loai bo khéi khu vuc; khi loai gdy hai bi mat kha ning &
trong hodc xung quanh khu vuc; hodc loai gy hai bi tiéu diét toan bd hodc mot ph@in, 4]
trong hodc xung quanh khu vuc. T4t nhién c6 thé két hop cac bién phép nay. Noi chung,
quan thé loai gy hai, tdc dong cua loai gdy hai hogc ca hai mong mudn 1a dugc gidm
xubng 50%, tt hon 1a trén 90%. Noi chung, khu vuc nay khong & trong hodc trén ngudi;
do d6, vi tri nay thuong 1a khu vuc khong phai trén nguoi.

Hop chit c¢6 cong thirc Mot ¢6 thé duge st dung trong hén hop, dugc ding dong
thoi hoiic lién tiép, don 1¢ hodic két hop véi cac hop chit khac dé tang cudng stre chiu
dung ciia cdy (vi du, dé phat trién hé r& tét hon, dé chéng lai dugc cac diéu kién phat
trién khic nghiét hon). Cac hop chét khac nay 13, vi du, cac hop chit diéu bién céc thu
thé etylen ciia cy, dang luu ¥ nhét 13 1-metylxyclopropen (cling da biét 1a 1-MCP).

Hop chét c¢6 cong thirc Mot ¢6 thé duge dua 1én phan 14 va qua cla cac cay dé
phong trir loai gy hai. Céc hop chét nay s& tiép xuc truc tiép véi loai gdy hai, hodc loai
gay hai s€ tiéu thy thudc trir dich hai khi ching an 14, khéi qud, hodc nhua chiét, ma céc
phan nay chtra thudc trir dich hai. Hop chat c6 cong thirc I ciing c6 thé dugc dua vao dét,
va khi dung theo cach ndy, lodi giy hai #n ré va than c6 thé duge kiém soat. R2 ¢6 thé
hép thy hop chit dé dua 1én phin 14 cdy nhim phong trir loai gdy hai nhai va an nhya &
phan nim trén mat dat.

Noéi chung, dbi voi ba, thi ba dugc dat trong d4t noi ma, vi du, mdi c6 thé tiép xuc
véi ba, va/hodc bi ba hép dan. Ba cling c6 thé dugc dua vao bé mit nha, (bé mat ngang,
dung hodc xién) trong d6, vi du, kién, méi, gian va rudi, c6 thé tiép xtic vi, va/hodc bi
béhépdﬁn.BécéthébaogﬁnlhgpchétcécéngthﬁcL

Hop chét c6 cong thirc Mot ¢ thé dugce bao nang & trong hodc dit trén bé mat cta
vién nano. Kich thuéc vién nang c6 thé dao ddng tir kich ¢& nanomet (duong kinh
khoang 100-900nm) dén kich ¢& micromet, dudng kinh khoang 10-900 micromet).

Do tring ctia mét s loai gay hai c6 kha nang khang thudc trir dich hai nén c6 thé
ding lap lai hop chét c6 cong thirc Mot dé kiém soét Au trung mai sinh.
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Su van chuyén thudc trir dich hai trong toan than cdy c6 thé dugc img dung dé
phong trir loai gy hai trén mot phan ciia cdy bang cach dua (Vi du, phun 1én mét khu
vuc) hop chit c6 cong thirc I 1én phan khéc cua cdy. Vi du, viée kiém soat con trung an 14
c6 thé dugc kiém soat bang cach tudi nhéd giot hodc tuéi theo ranh, bing cach xi ly dét
bang cach 1am sach d4t trude va sau khi trdng hodc biang cach xir ly hat cia cdy trudce khi
trf’mg. '

Viéce xir ly hat ¢6 thé duoc ap dung cho tat ca cac loai hat, bao gém hat tir d6 ndy
mam thanh cdy chuyén gen bidu hién c4c tinh trang dic biét. Cac vi du dai dién bao gbm
cac hat biéu hién doc ddi voi cac dong loai gy hai khong xuong séng, nhu Bacillus
thuringiensis hodc cac doc td trir sdu khac, cac hat biéu hién tinh khang thudc diét co,
nhur hat “Roundup Ready”, hodc cac hat c6 gen ngoai lai “xép chdéng” biéu hién doc tinh
~ trur sau, khéng thube diét cd, tdng cudong dinh dudng, tinh khang sy khd can, hoic cac
tinh trang c6 loi bit ky khac. Hon nita, viéc xir Iy hat bang hop chit c¢6 cong thirc Mot
con c6 thé 1am ting cudng kha nang chdng chiu cta ciy dbi véi cac didu kién sinh trudng
khic nghiét. Didu nay gitp cho ciy khoe hon, mau 16n hon, c¢6 thé dan dén nang sut cao
- hon & thoi diém thu hoach. N6i chung, khoang 1g dén 500g hop chit ¢6 cong thire Mot

trén 100000 hat c6 thé tao ra cac dic tinh tbt, voi lugng tir 10g dén 100g trén 100000 hat
¢6 thé tao ra dic tinh t6t hon, va tir 25 g dén 75 g trén 100000 hat c6 thé tao ra céac dac tinh
-t6t hon nira.

Dé dang thdy rd 1a hop chét c6 cbng thirc Mot ¢ thé duogc sit dung trén, trong,
hodic xung quanh céc cdy cai bién gen dé biéu hién cac tinh trang dic biét, nhu Bacillus
thuringiensis hodc doc td trir sdu khac, hodc cac cay biéu hién tinh khéng thube diét co,
hoic cac cdy c6 gen ngoai lai “xép chdéng” biéu hién doc tb trir sau, tinh khang thubc diét
cd, ting cuong dinh dudng, hodc cac tinh trang c6 loi bat ky khac.

Hop chét c6 cong thirc Mot ¢6 thé duoc st dung d& phong trir loai ky sinh trong
va loai ky sinh ngoai trong linh vuc tha y hodc trong linh vuc bao vé dong vat khong phai
12 nguoi. Hop chét c6 cong thirc Mot duge dung, nhu theo dudong miéng & dang, vi duy,
vién nén, vién nang, thudc udng, hat, dudong ding qua da & dang, vi dy, ngam, phun, rtra,
bdi va lau va duong dung ngoai duong ti€u hoa & dang, vi du, tiém.

Hop chét ¢ cong thirc Mot cling c6 thé dugc ding thuén tién dé bao vé vat nudi,
vi du, ngua, gia stic, clru, lon, ga, va ngdng. Chiing ciing c6 thé dugc dung thuan tién cho
thii cung nhu, ngwa, ché va méo. Loai gy hai cu thé dé kiém soat c6 thé 1a bo chét va bét
gdy kho chiu cho cac dong vat nay. Ché phdm thich hop duoc ding cho dong vat theo
dudng miéng bang cach ubng nude hodc cho an. Lidu va dang ché phim thich hop tuy
thudc vao loai.

Hop chét c6 cong thirc Mot ciing c6 thé dugc st dung dé kidm soat giun san, ddc
biét 1a trong dudng rudt, & cadc dong vat da liét ké & trén.

Hop chit c¢6 cong thirc Mot ciing c6 thé duge ding trong cac phuong phap diéu tri
trong linh vic chim séc stc khoe. Cac phuong phép nay bao gdm, nhung khong chi gioi
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han &, ché phém dung qua duong miéng & dang, vi dy, vién nén, vién nang, thudc uéng,
hat, va dudng dung qua da.

Céc loai gay hai trén thé gidi khi di tra t6i cc moéi trudng méi (d6i véi cac loai
gdy hai nhu vay) va sau d6 trd thanh cac loai xdm 14n méi trong cic mdi trudng méi nay.
Hop chét c¢6 cong thirc Mot ciing c6 thé ap dung dugc trén cac loai xam 14n méi nhu vay
dé kiém soat chung trong moi truong maéi nhu vay.

Hop chét c¢6 cong thirc Mot cling c6 thu dugc 4p oung & khu vuec ma & do cac thuc
vét, nhu cdy trdng phat trién (vi du, trude khi trdng, dang trdng, trudce khi thu hoach) va &
d6 c6 mirc d6 thip (thdm chi thuc té khong c6 mit) cac loai gay hai c6 thé gy hai vé& mat
thwong mai cho céc cly nhu vay. Viéc st dung céc hop chat theo sang ché trog cac vung
nhu vay 1a c6 lgi cho céc thuc vat dang phat trién trong ving nay. Cac loi ich nhu vay, ¢
thé bao gém, nhung khong chi gi6i han 6, cai thién sttc khoe cua thuc vat, cai thién hiéu
sudt thuc vat (vi dy, nang cao sinh khéi va/hodc nang cao ham lugng cac thanh phan cé
gia tri), cai thién suc séng cua thyc vat (vi du, cai thién sy tang trudng thuc vat va/hoic
14 xanh), cai thién chét lugng cua thye vat (vi du, cai thién ham luwong hodc thanh phén
clia cdc thanh phan nhit dinh), va cai thién kha nang chiu dung véi ap luc phi sinh hoc
va/hodc sinh hoc cia thuc vat.

Trudce khi thube trir dich hai c6 thé duoc st dung hodc ban trén thi trudong, cic

thudc trir dich hai nay phai qua qud trinh danh gi4 1au dai béi nhiéu co quan chinh quyén
(dia phuong, khu vuc, bang, qudc gia va quéc té). Sb lidu ma co quan quan ly yéu cdu la
rat 16n va s& dugc chuén bj va dé trinh boi ngudi ding ky san phAm hodc béi mot bén thir
ba dugc ity quyén ding ky san phim, thudng bing cach sir dung may tinh két ndi véi
‘trang web dién tir toan cau (World Wide Web). Sau do, cac co quan quan ly s€ xem xét
s6 lidu nay va néu thdy ring do an toan dugc dam bao, thi sé cAp chung nhén dang ky san
pham cho ngudi sir dung hogc ngudi ban tiém nang. Sau d6, & noi ma viéc dang ky san
phim duoc cong nhan va xac minh, ngudi stt dung va ngudi ban c6 thé sir dung hodc ban
cac thudc trir dich hai nay.

Hop chét ¢co6 cong thitc Mot c6 thé dugce thi nghiém dé xac dinh hiéu qua cda nd
d6i véi cac loai gay hai. Hon thé nita, phuong thirc nghién ciru tac dong ¢ thé dugc thuc
hién dé xac dinh xem hop chét theo sang ché c6 co ché tac dong khac véi cac thude trir
dich hai khac hay khong. Sau d6, cac dit liéu nghién ctru nay c6 thé duge cong bd rong
rii, nhu bang internet, cho bén thi ba.

CAc tiéu d trong ban mo ta nay chi nhim muc dich thuan tién ma khong nhim dé
gii thich phan bét ky trong ban mo ta nay.

Phén Bang
Béng danh giad BAW & CEW
% kiém soat (hoc ty 16 chét) Panh gia
50-100 A
Trén 0 - Duéi 50 B
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Khoéng dugc thir nghiém

Hoat tinh khong dang ké trong thir nghiém sinh hoc nay
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Béng danh gia GPA

% kiém soat (hoic ty 1& chét)

Dénh gia

80-100

Trén 0 - Du6i 80

Khoéng dugce thir nghiém

Hoat tinh khong dang ké trong thir nghiém sinh hoc nay
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Khéng dugc thir nghiém

Hoat tinh khong dang ké trong thir nghiém sinh hoc nay

g alw

Béing ABC: Két qua sinh hoc

Hop chét # Dénh gia Dénh gia
YFM CEW

Dénh gié

w
>
S

Dénh gié
GPA

Al

A2

A3

A4

A5

A6

A7

A8

A9

Al0

All

Al2

Al3

Al4

Al5

Al6

Qo> >aaoaaaaaaar»an
Q| Q3| 3| > > 3| 2| | 2> > > > > > | >

Al7

Q| Q2| 3| 2| 2| 3| 2> > 2> > 2| > > > > P

QOO mQOwaom O wo o wo gd
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Q

AF*

Ax*

Q

Al8

Al9

A20

A2l
A22
A23

A24

A25

A26

A27
A28
A29
A30

A3l

A32
A33
A34
A35
A36
A37
A38
A39
A40
A4l
A42
A43
A44
A46
A48
A49
AS0

A51

AS52
AS3
A54
AS55
A56
A57
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A¥*

A*

A¥*

A*

A*

A*

A*

A*

A*

A*

A¥

A*

A*

A*

A*

A¥*

A*

A*

A*

A¥*

A*

A*

A*

A*

A*

A*

)

Q

NE

A59
A60
A6l
A62
~A63
bt

A65
A66
A67
A68

T A69

AT0

AT

AT2
AT3
AT74
A75
A76
AT7
A78
AT9
A80
A81
A82
A83
A84

TA85

A86
A87
A88
A89
A92
A93
A%4
A95
A96
A97
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A98 C A* A C
A99 C C D C
A100 C A* A C
A101 C A* A C
A102 C A* C C
A103 C A* A C
A104 C A* D C
A105 C A* A C
Al06 C A* A C
A107 C A* A C
A108 C A* A C
A109 C A* A C

A110 A A* A D
Alll C A* A C
Al12 C C A C
Al13 C D A C
All4 C A* A C
All5 C A* A C
All6 C A* A C
Al17 C A* A C
Al18 C D D C
A119 C B* A C
A120 C D D C
Al21 C A* A C
Al122 A A* A C
Al123 A A* A C
Al24 C C C C
A125 C C C C

** Thir nghiém & 12,5 pg/cm”
* Thir nghiém & 0,5 pg/cm’
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YEU CAUBAO HO

1. Ché pham chira hop chit c6 cong thirc sau:
Rl

QZ_RZ
Het\ /IL M=Cx\/
Arl / AI‘2 Nx._R4
Q! A
Cong thirc Mot

trong dé:

(A) Ar' 1a phenyl dugc thé c6 mot hodc nhiéu phén ttr thé doc 1ap duogc chon tir C;-Cq
haloalkyl va C;-Cg haloalkoxy;

(B) Het la triazolyl, oxadiazolyl, hodc pyrazolyl;

(©) A’ 1a phenyl hodc phenyl dugc thé c6 mot hodc nhiéu phén tr thé doc 1ap duoc
chon tir C;-Cg alkyl; '

(D) R'l1aHhoic CH;;

(E) R duoc chon tir (K), H, C;-Cg alkyl, C;-Cg alkyl-O-C(=0)C;-Cg alkyl,
CH,0C(=O)N(H)(C(=O)OCH,Ph), va CH,S(3.,4,5-trimethoxy-2-tetrahydro-pyran);

(F) Rl phenyl dugc thé c6 mot hoic nhiéu phan tr thé doc l1ap dugc chon tr F, Cl,
CH3, 2-CH(CH3),, CH(CH3)(C,Hs), OCH3, va phenyl;

(G) R*1a(K) hodc H;
(H) MIaN hogc C-R’, trong 6 R’ dugc chon tir H, CN, va C(=0)(C,;-Cs alkyl);
() Q'1a0,vaQ’1a0hoic S;

(K) R*vaR’cing véi CYQ)(NY), tuy ¥ dudi dang lua chon thay thé tir phan (E) déi
voi R? va (G) dbi véi R?, tao thanh nhém vong hydrocarbyl bao hoa hodc chua bdo hoa
¢O tir 4 dén 7 canh,

trong d6 nhém vong hydrocarbyl nay c6 thé tuy v duoc thé bang C;-Cg alkyl hodc
0XO.

2. Ché phdm theo diém 1, trong d6 Ar' 1a phenyl dugc thé c6 mot hodc nhiéu phén tir
thé dugc chon tir CF3, OCFs, va OC,Fs.

3. Ché phdm theo diém 1, trong d6 Het 1a triazolyl.
4. Ché phém theo diém 1, trong d6 Het 1a 1,2,4 triazolyl.
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5. Ché phdm theo diém 1, trong d6 Ar” 1a phenyl.
6. Ché pham theo diém 1, trong d6 R' 1a H.
7. Ché phim theo diém 1, trong d6 R® 1a phenyl dugc thé trong do phényl duge thé
ndy c6 hon mot phan tir thé va it nhit mot cip phan tir thé khong phai & vi tri ortho véi
nhau.
8.  Ché phdm theo diém 1, trong d6 R* 1a H.

9. Ché pham theo diém 1, trong d6 Q*1a S.

10. Ché phém chura hgp chét co cong thirc cAu tric duoc chon tr nhém duoc néu duédi

day:
S6 :
thaotu Cong thuc cau tric
(@]
=N
e ) S/\O)J\/
AAl FsC N )\\N )§N
RO
H
O__—-
/
/~N 3
N_ 2 )\
F. N <N
F H
O/
(0]
N/:N 5 S/\OJ\<
AA3 F>/®/ / a
P g N)\\N)*N |
H H
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F — NN, o S
AA4
Aol 3 /
H H
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F - N/\‘/ (0] S/\O/UY
AAS F o/ N A A
(0]
BN o
/@/N‘N/ Q3 \/
AA6 F o\ N)LN/&N
. H A\
FE " [
0]
=N
") /®/N 2 0 S/\O/u\/
AAT F o\ A A
N I\i
O——-
SX\/H
N
N g ° \FO
= o 0
AA8 ", /)\Q Y =N
N N
S/@ L ]d
i H
o R P
sl
3 0\
AA9 | Q N
‘ =
O
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OMe
~N 0 -~ OMe
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F;C7X H H
0
— Z _ \
A3 'N>\©\N N" " NH
"]
NS
0
N. 2 NI
. Jo g A s
F3CO H
0
/—’O)\<
-
AS | #—~NH
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A9 L3~
N Y7
C,FsO \\ NXN NH
H
0
=N 0 S/A\o/u\(/
N._ - L
N .
0
/
O g
N S/\OJK/NTOVPh
A8 N~ A I s!
oy
F,C N
O g
N ) S/\OJK/N O._Ph
A9 /@/ N‘N/)\QN»\N/ NH o
F5C N
(:)~
\9 \
./Cthij,o
=N ~S707
A10 N 0 i\
N b
F3CO/©/ )\Q\NXN NH
H
OCH,;
=N O SH
N..
F,CO H
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F M- Q
N N
Al4 e\ A
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S
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F
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Al7 \ (
H
F N _N=(
7 Q ’N\v/@ N
Al8 N I ”% Oﬁ
F© =
> n=C
o S
A2 ONN%Q\N?;O;
F;CO
A21
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/::N o HS
A22 /Q/N"N/)\Q\NM 2N
F,CO H P
ij\H
N 7N
™ oy O 0
F5CO
S (0]
_N AN
A24 >\ B
=
|
F,CO™ Y
=N o HS ~
A25 @r%ﬂ Y [
F3CO N oow
HS
xSaR sl
A26 //lTJN>‘<:>\NH o L o
F,C07 Y
®
A27 =N 7 NNAS
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F3CO
=N o BS
< R
F5CO~ =~ H CN
F:N \\HS F
N Y /N
N
A30 F3CO/©/ oo 1)
Dy 3
A31 @ ~N’>\©
F5CO H o)
HO
=N 0 H
; N
A @NANx@NM A
F3CO H _
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N A~ /N
N
A33 reo ) ﬂg éz

-166-




23505

A34
OMe
=N ?
Qi)
A35 F,CO N,
N~
: y S
Q/ N\ NJ(N:{ r\l\
A36 F3CO N fN 0
—N 0o
N[:—/ J( S
=1
A37 F3CO N"No
—N 0
N/T/ J( S
L™=
A38 FsCO N
—N O
N P~ At
L™ A=)
A39 F5CO N
=N o)
N P~
L™=
A40 F5CO N
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A43 F;CO N
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A48 ’ NN < E
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HN
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HN
(0]
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A54 N N
HN
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A56 N
HN
O/
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F (0] N\
T \©\ H o
F NN /T NN N
A57 L -8
HN
N
o)
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e O
A58 = S
N o H:{/ cl
f N
cI—\
o)
F__O
F N H 0
NN N 7
AS59 S TS
HN
] N
O
F. O A
Fr \©\N,N C> H O§_<
A60 SN 'N\Ys
© HNé
o)
F__O
T D
F N’N H 0\7
A\
A61 sy Ny s
N
/i N
F—N\
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R F N/\_/)\Q\
A65 N N Q
S\/&o CH,
o
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A66 L Sr
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N > / NH
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FnCO/Q \N)\©\ SH
A67 H%N—'
HN
/=N o
- N, =
Fco’(,\f// N)@ A sH
A68 3 - NN
HN

~
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o CHs
Fe_O S/\f
L,
N
N7 NH
&J’@d
/=N
N, o
F3CO N N//< SH
A70 H N=
HN: J\j
ol
/=N
ok
F3CO - SH
A7l ’ N N=
Y
/=N
0
F3CO N N//< __SH
AT2 HONA J:Y
Cl
/=N
0
F3CO SH
AT73 : N“N=( ¢
HN\©\
ol
e S ol
T L A
AT4 "[N\ NH HsC
=N
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_0
SN S;\Nf/ CHy
A75 T T, RN éma
N~ )
N NH
\*N
(0]
F._O T ong
&4 Q °>—N’H
AT6 '[N\ NH
=N ci
(0]
FL o $F Cl
T \O\ Q />/ N
A77 F NN N
N NH
<y CH,
/=N
L~k
SH
AT8 FaC0 N = o©
HN
Cl
/=N
L =04
F5CO SH
AT9 N
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F4CO N A sH
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F
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F N
A82 FXOQ W7 3P
HsC™ CH3
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F o M9
F. N\—N_ 2~
A83 S Iy
H H,C”~ “CH;
=N CH,
F = o HS
F. N_ ~ )\
N Y
A84 FXoQ § N
H H3C CH3
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A85 g Q N)\ON)LN/LN .
Ho a
—N
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A86 F (0] \ N N N CH,
H Vi \
=
FS dff > 9 j:§>:oCH3
_ FXO/O/ N)\‘O\N»\N-/ CH,
A87 H 7\
HaC
—N
T P = Q i 0
F>{b/l:j7/NN (\\ »\N//;>= GEH
3
A88 Q(L
CH,
CHs
N
A89
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S/\f CH
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HaC
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All12
i F N/ZN\ H
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LoD
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£ F NF:N o SH [i:l
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F /:N o)
FX N‘N/ ZY
A123 F™o N N \ :4

/._
F F N ~ O
Al24 Fxo@f N PN N?“ ’A

'3{ N/-:El o S/\F
\N " _
Al25 "o C Q\N\'C\N/LN °

11.  Ché phim theo diém 10, trong d6 hop chit c6 cong thire cu tric duge chon tir
nhém duge néu dudi day:

S6 )
] Cong thire cau tric
tha tu
)
/=N S /\O/UY
Al F3C N»\N/ NH
T
OMe

/.:N )Ci S/ OMe
A2 w _
@/ N < >\N NN
FC H i
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12.  Quy trinh phong trlr loai gy hai, bao gdm budc dura ché phim theo diém 10 1én
viing can phong trir loai gy hai véi lwong dit dé phong trir loai gay hai nay.
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