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(57) Sang ché dé cap dén hgp chat c6 cong thic 1, N-oxit, va cdc mudi clia né,
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trong do:

Z1a O hoac S; va

R', R? R? Q va n 1a nhu dugc x4c dinh trong phin mo ta.

Sdng ché ciling d€ cap dén ch€ phdm chia hop chét c6 cong thic 1 va
phuong phdp phong trir giun tron ky sinh bao gom budc cho giun tron ky sinh
hodc mo6i trudng clia né ti€p xiic vé6i lugng hitu hiéu sinh hoc clia hop chat hoic

ché€ phdm theo séng ché.
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Linh vuc ky thuat dugc dé cap

Sang ché dé cap dén mot s6 hop chét sulfonamit, N-oxit ctia chiing, cic mudi
va ché€ phdm thich hgp dé st dung trong nong nghiép va phi nong nghiép, va céc
phuong phép st dung ching dé phong trir giun tron ky sinh trong moéi trudng nong
nghiép 14n moi trudng phi ndong nghiép.

Tinh trang k¥ thuat cia sing ché
Viéc phong trir cic giun tron ky sinh 13 vo6 cling quan trong dé dat duoc

nang sudt thu hoach cao. Sy hu hai clia 1€ do giun tron gy ra c6 thé 1am gidm
déng k€ sin lugng va chit luong cy trong va do d6 din dén 1am tang gid thanh
cho ngudi tiéu ding. Do su phat trién tinh khang rong rai v6i thudc trir giun & cic
loai ky sinh giun tron, giun tron ti€p tuc gay nhitng vin dé khé khan cho vat nuoi
bt chdp cic tdc nhan héa tri liéu dugc sit dung. Van c6 nhu cdu vé hop chit méi
hiéu qua hon, gid thanh thdp hon, d0 doc thdp hon, an toan hon v6i moi trudng
hodc ¢6 cac kiéu tac dong khac nhau.

Cong bd don patent chau Au s6 0 244 166 A2 mo6 ta cic hop chat ¢6 cong
thitc i & dang thudc diét co:

L—sozN—g—A

R
‘ i
trong d6, khong ké nhitng c4i khéc, R 12 H hoac phn tir thé hitu co, W 12 O hoic
S, L 1a goc aryl hoac heteroaryl, va A dugc chon ti nhém di nhan hai vong, ba
vong va bon vong.
Hop chét theo sang ché khong dugc boc 10 trong cong bo nay.

Ban chat ky thuat cha sang ché

Sang ch& dé xuét hop chét c6 cong thitc 1 (bao gém tat ca cic cac chét dong
phan lap thé), N-oxit, va cdc mudi clia ching, va ché phdm chita chiing va mo ta
viéc dung chiing dé phong trir giun tron ky sinh:
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trong do:
Z1a O hoac S;

m6i R1 doc 1ap 1a halogen, xyano, nitro, SF5, OCN, SCN, Si(R15)3, OR4,
NRSR, C1—Cg alkyl, C}~Cg haloalkyl, Cy—Cg alkenyl, Co—Cg
haloalkenyl, C)—Cg alkynyl, Cp—Cg haloalkynyl, C(X)R7, C(O)ORS,
C(O)NRIIR12, S(0) R, S(0),NR1IR12 OC(O)R7, OC(0)ORS,
OC(O)NR!IRI2 0S(0),RY, 0S(0),NR11IR12 N(R10)C(O)R7,
NRI10)C(O)NR1IRI2, N(R10)S(0),R? hoac NR10)S(0),NR11R12;
hoac C3-C7 xycloalkyl, C4—Cg xycloalkylalkyl, C6—Cj4
xycloalkylxycloalkyl hoic C5—C7 xycloalkenyl, méi nhém tiy ¥ dugc
th€ bang tir 1 dén 4 phan tir th€ doc 1ap dugc chon tir nhém bao gém
halogen, Xyano, nitro, C1—Cy alkyl, C]—Cy4 haloalkyl, OR42 v
S(0);R%3; hoic C1—Cg alkyl duoc thé bang tix 1 dén 4 phan tit thé doc
lap dugc chon tir nhém bao gém xyano, nitro, OR4, NR5R6, C(X)R7,
C(O)OR8, C(O)NRIIRI2, S(0),R9 va S(0);NR11R12; hosc phenyl,
naphtalenyl hodc vong di thom c6 5 hodc 6 canh, méi nhém tity ¥ dugc
the bang tir 1 dén 5 phan tir the doc 1ap dugc chon tir nhém bao gém
halogen, xyano, nitro, OR4, NRSRO, C1—C4 alkyl, Cr—Cy4 alkenyl,
C2—C4 alkynyl, C1—C4 haloalkyl, Cp—C4 haloalkenyl, Cp—Cg
alkoxyalkyl, C(X)R7, C(O)ORS8, C(O)NR11R12, S(0)RY,
S(O)NR11R12 OC(0)R72 va N(R10)C(O)R72;

R2 Ia H, halogen, xyano, nitro, SF5, OCN, SCN, Si(R15)3, OR4, NR5RS,
C1—Ce alkyl, C1—Cg haloalkyl, Cp—Cg alkenyl, Co—Cg haloalkenyl,
Cp—Cg alkynyl, Cp—Cg haloalkynyl, C(X)R7, C(O)ORS,
C(O)NRRIZ S0)RY, S(0),NR1IR12 0C(0)R7, OC(O)ORS,
OC(O)NR!IR12, 0S(0);RY, 0S(0),NR11R12 N(R10)C(O)R7,
NR10)c(O)NR11IR12, N(R10)S(0),R? hoac N(R10)S(0),NR11R12;
hodc C3-C7 xycloalkyl, C4—Cg xycloalkylalkyl Cg—Cj4
xycloalkylxycloalkyl hoac C5—C7 xycloalkenyl, méi nhém tity ¥ duoc
th& bang tir 1 d&n 4 phén tlr th€ doc 1ap duge chon tir nhém bao gdm
halogen, xyano, nitro, C{—Cy alkyl, Cj—C4 haloalkyl, OR42 va
S(0);mR92; hoac C1—Cg alkyl dugc the bing tir 1 dén 4 phan tit the doc



21017

1ap dugc chon tit nhém bao gém xyano, ritro, OR4, NRSR6S, C(X)R7,
C(0O)OR8, C(O)NRI1IR12, S(0);,R9 va S(O)pNR11R12; hodc phenyl,
naphtalenyl hodc vong di thom c6 5 hoac 6 canh, méi nhém tity § duoc
th& bang tir 1 dén 5 phan tir th& doc lap duge chon tir nhém bao gom
halogen, xyano, nitro, OR4, NRIRO, C1—C4 alkyl, Cr—C4 alkenyl,
C2—C4 alkynyl, C1—C4 haloalkyl, Cp—C4 haloalkenyl, C;—Cg
alkoxyalkyl, C(X)R7, C(O)OR8, C(O)NR11R 12, 5(0),RY,
S(0),NRIRI2 0C(0)R72 va N(R10)C(O)R73;

R3 14 H, C1—Cg alkyl, C1—Ce haloalkyl, Cp—Cg alkenyl, Co—Cg haloalkenyl,
Cp—Cg alkynyl, Co—Cg haloalkynyl, C(X)R7, C(O)ORS,
C(O)NRIIR12, 5(0);,RY hoac S(O)yNR11IR12; hosc C3-C7
xycloalkyl, C4—~Cg xycloalkylalkyl hoac C5—C7 xycloalkenyl, méi
nhém tiy § dugc the bang tir 1 dén 4 phén tir the doc 1ap duoc chon tix
nhém bao gém halogen, xyano, nitro, C1—Cy alkyl, C{—Cy4 haloalkyl,
OR42 va S(0);R92; hoic C1—Cg alkyl dugc thé bing tir 1 dén 4 phan
tlt th€ doc 1ap dugc chon tir nhém bao gdm xyano, nitro, OR4, NRSR6,
C(X)R7, C(O)OR8, C(O)NR11R12, S(0),RY va S(O))NR1IR12;
hoédc C1—Cg alkyl dugc thé bang 1 hodc 2 phan tir thé doc 1ap duoc
chon tit nhém bao gém phenyl hoac vong di thom c6 5 hoic 6 canh,
moi nhém tity ¥ dugc thé bang tir 1 dén 5 phan tir thé doc 1ap dugc chon
tit nhém bao gém halogen, xyano, nitro, OR4, NRRO, C1—C4 alkyl,
Cy—C4 alkenyl, Cp—C4 alkynyl; C1—Cy haloalkyl, C)—C4 haloalkenyl,
C—Cg alkoxyalkyl, C((X)R7, C(O)OR8, C(O)NR11R12, S(0),RY,
S(0)NRIR12, 0C(0)R72 va N(R10)C(0)R73; hoic phenyl tuy ¥
dugc th€ bang tix 1 dén 5 phan tir thé doc 1ap duoc chon tir nhém bao
g6m halogen, xyano, nitro, OR4, NRIRS, C1—Cy alkyl, Cp—C4
alkenyl, Cp—C4 alkynyl, C}—C4 haloalkyl, Co—C4 haloalkenyl, Cy—Cg
alkoxyalkyl, C(X)R7, C(O)OR8, C(O)NR1IR12, S(O),RY,
S(0);NRIIR12 0C(O)R72 va N(R10)C(O)R 72,

Q 1a phenyl, naphtalenyl, vong di thom c6 5 hodc 6 canh hoic hé nhan hai
vong di thom c6 tir 8 dén 10 canh, mdi nhém tiy § dugc thé bang tir 1
dén 5 phén tit th€ doc 1ap dugc chon tit nphém bao gém halogen, xyano,
nitro, SF5, OCN, SCN, Si(R15)3, OR4, NRSRS, C{—Cg alkyl, C;—Cg
haloalkyl, Co—Cg alkenyl, C)—Cg haloalkenyl, Co—Cg alkynyl, Co—Cg
haloalkynyl, C(X)R7, C(O)OR8, C(X)NR11R12, S(0),R9,
S(0),NR1IR12, 0C(0)R7, OC(O)ORS, OC(O)NR1IR12, 0S(0),RY,
OS(0),NR11IR12 NR10)C(O)R7, N(R10)C(O)NRL1R12,
NR10)S(0)2R?, NR10)S(0),NR11R12 va R14;



21017

mbi X doc 1ap 1a O hoic S;

mdi R4 doc 1ap 1a H, C1—Cg alkyl, C1—Cg haloalkyl, Co—Cg alkenyl, Co—Cg
haloalkenyl, Cp—Cg alkynyl hoac Cp—Cg haloalkynyl; hoac C1—Cg
alkyl, Co—Cg alkenyl hoac C)—Cg alkynyl, méi nhém dugc thé bing tir
1 dén 4 phan tir th€ doc 1ap dugc chon tir nhém bao gdm xyano, nitro,
OR42a, NRaR62, C(X)R72, C(O)OR82, C(O)NR11R12, S(0),R92
hoac S(O)NR1IR12; hoac phenyl tuy ¥ dugc thé bing tix 1 dén 3 phan
tlt th€ doc 1ap dugc chon tir nhém bao gém halogen, xyano, nitro,
C1—C4 alkyl, C>—C4 alkenyl, Co—C4 alkynyl, C;—C4 haloalkyl, C)—Cy4
haloalkenyl, C(X)R72, C(O)OR82, C(O)NR11R12, OR4a, C)—Cg
alkoxyalkyl, S(0),R923, S(O),NR11R12, NR52R62 OC(O)R72 va
NRI10)CO)R73;

méi R4a doc 1ap 12 H, C1—Cg alkyl hoac C1—Cg haloalkyl;

méi RS doc lap Ia H, NR32R 62, C{—Cg alkyl, C1—Cg haloalkyl, Co—Cg
alkenyl, Co—Cg haloalkenyl, Co—Cg alkynyl, Co)—Cg haloalkynyl,
C(X)R7, C(0)OR8, C(O)NR11R12, §(0),R? hoic S(O),NR1IR12;
hodc C3—C7 xycloalkyl, C4—Cg xycloalkylalkyl, Cg—C14
xycloalkylxycloalkyl hodc C5—C7 xycloalkenyl, méi nhém tiy ¥ duoc
the bang tir 1 d&n 4 phan tir thé doc lap dugc chon tir nhém bao gém
halogen, xyano, nitro, C1—Cy alkyl, C;—C4 haloalkyl, OR42 va
S(0)mR92; hoic phenyl tuy § dugc thé bing tir 1 dén 3 phan tit the doc
lap dugc chon tir nhém bao gém halogen, xyano, nitro, C1—C4 alkyl,
C2—C4 alkenyl, Cp—C4 alkynyl, C1—C4 haloalkyl, C)—C4 haloalkenyl,
C(X)R72, C(0)OR82, C(O)NR11R12, OR4a, Cy—Cg alkoxyalkyl,
S(O)mR%2, S(0))NR11R12 NR52R6a OC(O)R72 va
NR10)C(O)R73;

mbi R32 doc lap 1a H hoic C1—Cg alkyl;

mbi RO doc lap 1a H, C1—Ce alkyl, C1—Cg haloalkyl, C;—Cg alkenyl, Co—Cg
haloalkenyl, Cp—Cg alkynyl hoic Cp—Cg haloalkynyl; hoic C3~C7
xycloalkyl, C4—Cg xycloalkylalkyl, Cg—C1 4 xycloalkylxycloalkyl hoac
C5—C7 xycloalkenyl, méi nhém tity § dugc th€ bing tir 1 dén 4 phén tir
th€ doc 1ap dugc chon tit nhém bao gém halogen, xyano, nitro, C1—C4
alkyl, C1—C4 haloalkyl, OR42 va S(0),R%2;

mdi R62 doc 1ap 1a H, C;—Cg alkyl, C(O)R 13 hodc C(O)OR13;

mbi R7 doc lap 1a H, C1—Ce alkyl, C1—Cg haloalkyl, C>—Cg alkenyl, Co—Cg
haloalkenyl, Co—Cg alkynyl hoac Cp—Cg haloalkynyl; hodac C3-C7
xycloalkyl, C4—Cg xycloalkylalkyl, Cg—C14 xycloalkylxycloalkyl hoic
C5—C7 xycloalkenyl, méi nhém tly § dugc th€ bing tir 1 dén 4 phén tir
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the doc 1ap dugc chon tir nhém bao gém halogen, xyano, nitro, Cj—C4
alkyl, C;—Cy haloalkyl, OR4a v S(O)mR9a; hodc phenyl tuy y duoc
thé bang tir 1 dén 3 phan tir th€ doc 1ap dugc chon tit nhém bao gém
halogen, xyano, nitro, C1—C4 alkyl, Cp—C4 alkenyl, Co—Cy4 alkynyl,
C1—C4 haloalkyl, C)—C4 haloalkenyl, C(X)R7a, C(O)OR8a,
C(O)NRIIR12, OR4a, Cy—Cg alkoxyalkyl, S(O)pR92,
S(0),NR11R12 NR5aR6a, OC(O)R72 va N(R10)C(O)R 72,

mbi R72 doc 1ap 1a Cj—Cg alkyl hoac C;—Cg haloalkyl;

mdi R8 doc 1ap 1a H, C—Cg alkyl, C1—Ce haloalkyl, Cop—Cg alkenyl, Cr—Cg
haloalkenyl, C)—Cg alkynyl hoac Cp—Cg haloalkynyl; hodc C3—C7
xycloalkyl, C4~Cg xycloalkylalkyl, C6—C1 4 xycloalkylxycloalkyl hoic
C5—C7 xycloalkenyl, méi nhém tity ¥ dugc thé bang tir 1 dén 4 phan tit
th& doc 1ap dugc chon tir nhém bao gém halogen, xyano, nitro, C]—Cy4
alkyl, C1—C4 haloalkyl, OR42 va S(0);,R92; hoic C1-Cg alkyl,
C2—Cg alkenyl hoac Cp—Cg alkynyl, méi nhém duoc thé bing tir 1 dén
4 phén tlt th€ doc lap dugc chon tir nhém bao gém Xyano, nitro, OR4,
NRSRO, C(X)R7, C(0)OR8, C(O)NR1IR12, S(0),RI va
S(0)NR1IR12; hosic phenyl tuy ¥ duogc thé bing tir 1 dén 3 phan ti
th€ doc 1ap dugc chon tir nhém bao gém halogen, Xyano, nitro, C1—C4
alkyl, Cp—C4 alkenyl, Cp—C4 alkynyl, C1—C4 haloalkyl, Co—C4
haloalkenyl, C(X)R72, C(O)OR82, C(O)NR11R12, OR42, C,—Cg
alkoxyalkyl, S(O),R%3, S(O),NR11R12 NR52R62 OC(O)R72 va
NR10)C(O)R73;

mbi R82 doc lap 1a C]—Cg alkyl hodc C1—Cg haloalkyl;

mébi R doc lap1a H, C1—Ce alkyl, C1—Cg haloalkyl, Cp—Cg alkenyl, Co—Cg
haloalkenyl, C2—Cg alkynyl hoac Cp—Cg haloalkynyl; hoac C3—C7
xycloalkyl, C4—Cg xycloalkylalkyl, Cg—C1 4 xycloalkylxycloalkyl hoac
C5—C7 xycloalkenyl, méi nhém tity ¥ dugc thé bang tir 1 dén 4 phan tir
theé doc 1ap dugc chon tir nhém bao gom halogen, xyano, nitro, C1—C4
alkyl, C1—C4 haloalkyl, OR42 va S(0);,R93; hoic C;—Cg alkyl,
C2—Cg alkenyl hoac Cp—Cg alkynyl, mé6i nhém dugc thé bing tir 1 dén
4 phan tilt th€ doc 1ap dugc chon tir nhém bao gém xyano, nitro, OR4,
NRSR6, C(X)R7, C(O)OR8, C(O)NR1IR12, S(0),RI va
S(O);NRIIR12; hozc phenyl tuy ¥ dugc thé bing tix 1 dén 3 phén tir
th€ doc 1ap dugc chon tir nhém bao gém halogen, xyano, nitro, C{—C4
alkyl, Co—C4 alkenyl, Cp—C4 alkynyl, C1—Cy haloalkyl, Co—Cy4
haloalkenyl, C(X)R72, C(O)OR82, C(O)NR11R12, OR4a, C)—Cg
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alkoxyalkyl, S(O),R93, S(0)pNR11R12 NR52R 62, OC(O)R72 va
NR10)C(O)R7a,

mdi R92 doc lap 1a C1—Cg alkyl hoic C1—Cg haloalkyl;

mbi R10 doc 1ap 1a H, C1—Cg alkyl, C;—Cg haloalkyl, Cp—Cg alkenyl,
Cp—Cg haloalkenyl, Cp—Cg alkynyl, Cp—Cg haloalkynyl, C(X)R73,
C(0)OR82, C(0)NR11IR 12, 5(0),R%2 hoic S(O);NR1IR12;

méi R102 doc 1ap 1a H, C—Cg alkyl, C;—Cg haloalkyl, Co—Cg alkenyl,
C—Cg haloalkenyl, Co—Cg alkynyl hoac Co—Cg haloalkynyl;

mbi R11 doc lap 1a H, C1—Cg alkyl, C1—Cg haloalkyl, Cy—Cg alkenyl,
Cp—Cg haloalkenyl, Cp—Cg alkynyl hoac Cy—Cg haloalkynyl; hodc
C3—C7 xycloalkyl, C4—Cg xycloalkylalkyl, C6—C14 xycloalkylxyclo-
alkyl hoac C5—C7 xycloalkenyl, mdi nhém tiy § duogc thé béang tir 1
dén 4 phan tir th€ doc 1ap duge chon tit nhém bao gém halogen, xyano,
nitro, C1—C4 alkyl, C1—C4 haloalkyl, OR42 va S(0);,R93; hoac C1—Cg
alkyl, Cp—Cg alkenyl hoac Cr—Cg alkynyl, m6i nhém duoc thé bang tir
1 dén 4 phan tir th€ doc 1ap dugc chon tit nhém bao gém xyano, nitro,
OR#2, NRS2R62, C(X)R72, C(O)OR82, C(O)NR11aR12, 5(0),R%2
hozic S(O)pNR11aR12; hoac phenyl tuy § dugc the bing tir 1 dén 3
phan tir th€ doc 1ap dugc chon tit nhém bao gém halogen, xyano, nitro,
C1—C4 alkyl, C;—C4 alkenyl, Cp—C4 alkynyl, C1—C4 haloalkyl, Co—C4
haloalkenyl, C(X)R72, C(O)OR82, C(O)NR11aR12 OR4a, C,—Cg
alkoxyalkyl, S(O);,R93, S(O),NR11aR12 NR5aR62 OC(O)R72 va
N(R102)C(O)R73,

méi R112 doc 1ap 1a H, C]—Cg alkyl, Cp—Cg alkenyl hodc Cy—Cg alkynyl;

mdi R12 doc lap 1a H, NR2R63, C1-Cg alkyl, C1—Cg haloalkyl, C;—Cg
alkenyl, Cp—Cg haloalkenyl, Co—Cg alkynyl, C»—Cg haloalkynyl,
CX)R7, C(O)OR8, C(O)NR11R12, 5(0);,R? hodc S(O))NR11R12;
hoac C3—C7 xycloalkyl, C4—Cg xycloalkylalkyl, C6—Ci4
xycloalkylxycloalkyl hoac C5—C7 xycloalkenyl, mdi nhém tly § dugc
th€ bang tix 1 dén 4 phan tir th€ doc 1ap dugc chon tir nhém bao gdbm
halogen, xyano, nitro, C{—Cy alkyl, C]—C4 haloalkyl, OR4a va
S(0)R92; hoic phenyl tuy ¥ dugc the bing tir 1 dén 3 phan tir th€ doc
lap dugc chon tir nhém bao gom halogen, xyano, nitro, C1—Cy4 alkyl,
Co—C4 alkenyl, Cp—C4 alkynyl, C{—C4 haloalkyl, Cp—C4 haloalkenyl,
C(X)R7a, C(O)OR82, C(O)NR11R12, OR4a, Cy—Cg alkoxyalkyl,
S(O)mR92, S(O);NR11R12 NR5aR6a, OC(O)R72 va
N(R10)C(O)R73;
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méi R13 doc lap1a H, C1—Cg alkyl, C1—Cg haloalkyl, Co—Cg alkenyl,
Co—Cg haloalkenyl, Co—Cg alkynyl hoac Co—Cg haloalkynyl; hoic
C3—C7 xycloalkyl, C4—Cg xycloalkylalkyl, Cg—C14 xycloalkylxyclo-
alkyl hoac C5—C7 xycloalkenyl, m&i nhém tity ¥ dugc thé bang tir 1
dén 4 phan tir th€ doc 1ap dugc chon tit nhém bao gém halogen, xyano,
nitro, C1—Cy alkyl, C|—C4 haloalkyl, OR42 va S(0),R92;
méi R14 doc 1ap 1a C3-C7 xycloalkyl, C4—Cg xycloalkylalkyl, C-C1 4
xycloalkylxycloalkyl hoiac C5—C7 xycloalkenyl, méi nhém tly ¥ dugc
thé bing tix 1 dén 4 phan tir thé doc 1ap dugc chon tit nhém bao gébm
halogen, xyano, nitro, C{—C4 alkyl, C]—Cy4 haloalkyl, OR42 va
S(0)R%2; hoic C1—Cg alkyl, Cp—Cg alkenyl hoac Cp—Cg alkynyl,
moi nhém dugc thé béng tir 1 dén 4 phan tir thé doc lap duoc chon tir
nhém bao gém xyano, nitro, OR4, NRSRS, C(X)R7, C(O)ORS,
C(O)NRIIRI12, 5(0),RY va S(O))NR11R12; hoic phenyl,
naphtalenyl hoac vong di thom c6 5 hoac 6 canh, méi nhém tiy y dugc
thé€ bang tir 1 d&n 5 phan tir the doc 1ap dugc chon tir nhém bao gém
halogen, xyano, nitro, OR4, NRIR, C1—C4 alkyl, Cp—C4 alkenyl,
C2—C4 alkynyl, C1—Cy4 haloalkyl, Cp—Cy4 haloalkenyl, Cp—Cg
alkoxyalkyl, C(X)R7, C(O)ORS, C(O)NR11R12, S(0),R9,
S(0)NRIIRI2, OC(O)R72 va N(R10)C(O)R72;

mbi R13 doc lap 1a C;—Cg alkyl, C1—Cg haloalkyl, Cr—Cg alkenyl, Cr—Cg
haloalkenyl, Co—Cg alkynyl hoac C)—Cg haloalkynyl; hodc C3—C7
xycloalkyl, C4—Cg xycloalkylalkyl hoac C5—C7 xycloalkenyl, mbi
nhém tity ¥ dugc thé bang tir 1 dén 4 phan tit thé doc lap duoc chon tir
nhém bao goém halogen, xyano, nitro, C1—Cyq alkyl, C{—Cy haloalkyl,
OR#42 va S(0)R92; hoic phenyl tuy ¥ duoc thé bing tir 1 dén 5 phan
tir th€ doc 1ap dugc chon tir nhém bao gém halogen, xyano, nitro, OR4,
NRSRO, C|-Cy alkyl, C)—C4 alkenyl, C)—C4 alkynyl, C;—Cy
haloalkyl, Co—Cy4 haloalkenyl, Cp—Cg alkoxyalkyl, C(X)R7, C(O)ORS,
C(O)NR1IR12 5(0),RY, S(0))NR1IR12 OC(O)R72 va
NRIOCOR73;

mobi m doc 1ap 12 0, 1 hodc 2; va

n bang 0, 1, 2, 3 hoic 4.

Sdng ch€ ciing d€ xuét hgp chét c6 cong thitc 1 (bao gém tit ca cic chat
dobng phﬁn 1ap thé), N-oxit, va cdc muéi ctia né, va ché phdm chita ching va skt
dung chiing dé phong trir giun tron ky sinh nhu dugc mo ta trén day, va trong ban
mo ta nay, mién 13 khi n bing 2 va mot R1 1a CF3 & vi tri 3 clia cong thic 1 vaR1
kia1a C1 ¢ vi trf 5 clia cong thic 1, va R2 va R3 1a H, thi Q khong phai 1a 2-
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clophenyl, 2-clo-6-metylphenyl, 2,6-diclophenyl, 2-clo-4-flophenyl, 2,5-bis(2,2,2-
trifloetoxy)phenyl, 2,4,6-triclophenyl, 2-clo-5-(triflometyl)phenyl hoic 3,5-
dimetyl-4-isoxazolyl.

Séng ché ciing dé xudt ch& phdm chita hgp chét c6 cong thitc 1, N-oxit, hoic
muo6i clia nd, va it nhit mot thanh phén bd sung dugc chon tir nhém bao gém chat
hoat dong bé mit, chat pha loang rin va chét pha lodng 16ng. Theo mot phuong 4n
thuc hién, sing ch€ ciing d¢ xudt ch€ phdm dé phong trir giun tron k¥ sinh chita
hop chét c¢6 cong thitc 1, N-oxit, hodc mudi clia n6, va it nhéat mot thanh phin bd
sung duoc chon tir nhém bao gém chét hoat dong bé mat, chat pha lodng rin va
chat pha loang 16ng, ch€ phdm trén day con tily ¥ chia it nhat mot hgp chit hoac
chét c6 hoat tinh sinh hoc b6 sung.

Sang ch€ d¢ xuédt phuong phép phong trir giun tron ky sinh bao gém budc
cho giun tron ky sinh hoac moéi trudng ciia né tiép xiic voi luong hitu hiéu sinh hoc
clia hop chét c¢6 cong thirc 1, N-oxit, hodc mudi ctia né, (vi du, ché phdm dugc mo
ta trong ban mo ta nay). Sdng ché ciing dé xuat phuong phdp trong d6 giun tron ky
sinh hodc moi trudng clia né dugc tiép xidc véi ché phdm chita lugng hitu hiéu sinh
hoc ctia hop chét c6 cong thic 1, N-oxit, hodc muéi clia nd, va it nhit mot thanh
phin bd sung dugc chon tir nhém bao gém chat hoat dong bé mat, chat pha loang
ran va chét pha loang 16ng, ché phdm trén day con tiy ¥ chia lugng hitu hiéu sinh
hoc cua it nhit mot hop chat hoac chat c6 hoat tinh sinh hoc b sung.

Séng ché ciing dé xuat phuong phdp béo vé hat trénh khéi giun tron ky sinh
bao gom budc cho hat ti€p xiic v6i lugng hitu hiéu sinh hoc ctia hop chat c6 cong
thic 1, N-oxit, hoac mu6i cia né (vi du, ché phdm dugc mo ta trong ban mo ta
nay). Sang ché ciing dé xuat hat da duoc xir 1y.

Mo ta chi tiét sing ché

Trong ban mo ta nay, céc thuat ngit "bao gom, "chia", "cé", "khac biét &
ch6" hoac cic bién thé cha ching, dugc du dinh dé bao ham c4c phwong 4n khong
mang tinh loai trir. Vi du, khi ch€ phdm, hén hgp, quy trinh hoic phuong phip bao
gom mot s6 phan tir thi né khong nhat thiét chi gidi han & cdc phén ti ndy ma c6
thé bao gém céc phan tit khic dugc liét ké 16 rang hodc vén c6 d6i véi cac ché
phédm, hén hop, quy trinh hoic phuong phép nay.

Cum tir chuyén ti€p “gém” khong bao gém phan tir, buéc hoac thanh phén
bét ky khong dugc chi ro. Néu xuét hién trong yéu cdu bao ho, cum tir nay s& bao
ham céc nguyén liéu ngoai cic nguyén liéu dugc néu, ngoai trir c4c tap chét dugc
két hop thong thudng vé6i nguyén liéu d6. Khi cum tir “bao gébm” xuit hién trong
ménh dé chinh clia yéu cdu bao ho, chit khong phai ngay sau phin m& ddu, thi n6
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chi gi6i han & phén tir dugc néu trong ménh dé d6; cdc phén ti khac khong bi loai
trir khoi yéu ciu bao ho dugc giit nguyén.

Cum tir chuyén ti€p “vé co ban chia” dugc st dung dé x4c dinh ché phim
hoéc phuong phép bao gém nguyén liéu, cic bude, ddu hiéu, hop phin, hoic phin
tlr, ngoai cdc nguyén liéu, cdc buGe, ddu hiéu, hop phin, hoic phin tir dugc mo ta
trong tai liéu, véi diéu kién 1a cic nguyén liéu, cdc budc, dau hiéu, hop phén, hoic
phan tir nay khong 1am dnh hudng nhiéu dén d4u hiéu dac trung co ban va méi clia
doi tugng sdng ché. Thuét ngit “vé co ban chita” ndm & mic gifta clia thuat ngit
“chia” va “bao gém”.

Khi tdc gid sdng ch€ xdc dinh sing ch€ hodc mot phan clia sdng ch& bing
thuat nglt mé rong duogc, vi du, “chia,” can phéi hiéu ring (trir khi c6 quy dinh
khic) phdn mo ta cling moé ta sidng ché bing cich sir dung cac thuat ngit “vé co
ban chita” hoac “bao gém.”

Ngoai ra, trir khi chi ¢6 din khéc, "hodc" diung d€ chi hoic bao ham chi
khong phdi hoac loai trir. Vi du, diéu kién “A hodc B” dugc thod mén trong cic
trudong hop sau: A ding (hoac c6 mat) va B sai (hodc khong c6 mit), A sai (hoic
khong c6 mit) va B diing (hoac c6 mat), va ca A va B déu ding (hodc c6 mat).

Cac mao tir khong x4c dinh "mot" ding truée phan tit hodc thanh phéin theo
sang ché ciing ciing khong bi gi6i han dé chi mot s6 trudng hop (c6 nghia 1a bién
c6) cua phén tit hoac thanh phin nay. Vi vay "mot" phai duoc hiéu I bao gom mot
hodc it nhét mot, va dang tir s6 it clia phén tir hodc thanh phén ciing ding dé chi ca
s6 nhiéu trir khi s6 ndy c6 nghia rd rang 12 s6 it.

Nhu dugc sir dung trong sdng ché va yéu ciu bao ho, thuat ngit “giun tron”
ding d€ chi sinh vat s6ng nganh Giun tron. Nhu duoc x4c dinh thong thuong, “loai
ky sinh” s6ng hoac sinh trudng bén trong hodc an sinh vat séng khac (nhu thuc
vat, dong vat, hodc ngudi) dugc mo ta nhu 1a “vat chi”. Trong séng ché va yéu ciu
bao ho nay, “giun tron ky sinh” cu thé ding dé chi giun tron gay tén thuong hoic
phd hity mé hoac gay ra cic dang bénh khac & thuc vat, dong vat (cu thé 1a dong
vat ¢6 xuong s6ng) hoac ngudi.

“Syt lan tran ph4 hai” clia loai ky sinh diang dé chi sy c6 mat cuia loai ky sinh
v6i s6 luong rét 16n gy ra rii ro cho thuc vat, ngudi hodc dong vat. Su c6 mat nay
c6 thé 1a trong moi trudng, vi du, trong nha clia ngudi hoac trong chuéng ciia dong
vat, hodc tai san hodc céu tric xung quanh, trong vu mia néng nghiép hoac dang
thyc vat khdc, trong 6 ctia dong vat, trén da hoac 1ong ctia dong vat, v..v. Khi su
lan tran phé hai nay d€ chi sy lan tran bén trong dong vat, vi du, trong méu hoic
cdc mo bén trong khéc, thuat ngit "su lan tran phé hai" ciing du dinh déng nghia
v6i thuat ngit, “gay nhiém” nhu dugc hiéu thong thudng trong linh vuc ki thuat
nay, trir khi c¢6 quy dinh khic.
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Nhu dugc dé cap trong ban mo ta va phan yéu cdu bio ho, thuat ngit “diét ky
sinh trung” va “c6 tidc dung diét k¥ sinh trung” ding dé chi tdc dung dang ké d6i
Vv6i giun tron ky sinh dé tao ra sy bdo vé thuc vat, dong vat hoac ngudi khoi loai
gay hai nay. Tac dung diét ky sinh tring thudng dé cap dén viéc 1am gidm su xuat
hién hodc hoat tinh cta giun tron ky sinh. Tac dung d6i v6i giun tron bao gém
chét hoai, chét, 1am cham su phét trién, 1am gidm su di dong hoic 1am giam kha
nang ton tai trén hoac trong vat chii thuc vat, dong vat hoac ngudi, 1am gidm an va
tic ch€ sinh san. Cic tic dung nay déi v6i giun trdn ky sinh tao ra tdc dung phong
trir (bao gébm ngan ngira, 1am gidm hodc han ché) sy qudy ph4 hoac nhiém ky sinh
clia thyc vat, dong vat hoac ngudi. Vi vay “phong trir” giun tron ky sinh nghia 1a
“dat dugc hi¢u qua diét loai ky sinh d6i v6i giun tron. Cic cum tir “luong hitu hiéu
¢6 tac dung diét loai ky sinh” va “lugng hitu hiéu sinh hoc” trong trudng hop ting
dung hop chét héa hoc dé phong trir giun tron ky sinh dung dé chi luong hop chit
dl dé phong trir giun tron ky sinh.

Thuat ngit "nong nghiép" ding dé chi viéc san xudt cay trong trén cinh
dong dung 1am luong thuc va soi va bao gém su sinh trudng clia dau twong va cic
cay ho dau khac, ngii coc (vi dy, lda my, yén mach, lda mach, lia mach den, gao,
ngo), cic loai rau 14y 14 (vi du, rau diép, cai bap, va céc cay tréng bao canh khic),
céc loai rau 1ay qua (vi du, ca chua, hd tiéu, ca, cai bap va bau bi), khoai tay, khoai
tay ngot, nho, bong, cic cay an qua (vi du, tdo, qua hot cing va cam quyt), qua
nho (tring cd, anh dao) va cay tréng dic san khéac (vi du, ciy céi ddu, cay huéng
duong, oliu).

Thuét ngit "phi nong nghiép" diing dé chi céc cay tréng trong vudn khac (vi
du, nha kinh, vudn wom hoic cay dung dé trang tri khong tréng ngoai dong), cic
cong trinh thuong mai va nha & thanh phd va cic khu cong nghiép, 16p dit mat
(trong linh vyc thuong mai, san gon, nha &, khu vui choi gii tri, v...v.), cdc sin
phdm g6, san phdm béo quin trong néng lam nghiép va cic tng dung trong linh
vyc y t€ (ngudi) va thd y (vat nuoi canh, gia sdc, gia cdm, cdc dong vat khong
thudn hod nhu dong vat hoang dai).

Cac tng dung phi nong nghiép bao gém bao vé dong vat khoi loai ky sinh
khong xuong song viéc cho dong vat cdn dugc bao véding lugng cé tic dung diét
ky sinh tring hitu hiéu (ti¥c 1a hitu hiéu sinh hoc) clia hgp chét theo séng ché,
thudng trong & dang ché phdm dugc ché hod dé diing cho thi y.

Trong cdc phan néu trén, thuat ngit "alkyl", dugc sir dung riéng 1é hoic trong
hop chét nhu "alkylthio" hoac "haloaikyl" gém alkyl mach théng hoic mach
nhanh nhu, metyl, etyl, n-propyl, i-propyl, hodc céc chat dong phan butyl, pentyl
hoac hexyl khdc nhau. "Alkenyl" gém alken mach théng hoac mach nhdnh nhu
etenyl, 1-propenyl, 2-propenyl, va cdc chit dong phan butenyi, pentenyl va
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hexenyl khic nhau. "Alkenyl" ciing bao gom polyen nhu 1,2-propadienyl va 2,4-
hexadienyl. “Alkynyl" gém alkyn mach thing hoic mach nhdnh nhu etynyl, 1-
- propynyl, 2-propynyl va c4c chét dong phan butynyl, pentynyl va hexynyl khaic
nhau. "Alkynyl" c6 thé ciing gom céc g6c bao gom nhiéu lién ké&t ba nhu 2,5-
hexadiynyl.

"Alkoxy" gom, vi du, metoxy, etoxy, n-propyloxy, isopropyloxy va cic
chit déng phan butoxy, pentoxy va hexyloxy khic nhau. “Alkoxyalkyl” ding dé
chi viéc thay th€ alkoxy trén alkyl. Vi du vé “alkoxyalkyl” bao gém CH30CH>,
CH30CHCH3,CH3CHOCH3,CH3CHCHpCHOCH7 va CH3CH>OCH,CH>.

“Xycloalkyl” bao gom, vi du, xyclopropyl, xyclobutyl, xyclopentyl va
xyclohexyl. Thuat ngit "xycloalkylalkyl" ding dé chi viéc th& xycloalkyl trén géc
alkyl. Vi du v€ "xycloalkylalkyl" gém xyclopropylmetyl, xyclopentyletyl, va cic
goc xycloalkyl khic dugc gin v6i nhém alkyl mach thing hoic mach nhanh.
“Xycloalkenyl” bao gom cic nhém nhu xyclopentenyl va xyclohexenyl ciing nhu
cidc nhém c6 hon mot lién két doi nhu 1,3- va 1,4-xyclohexadienyl. Thuat ngit
“xycloalkylxycloalkyl” dé chi viéc thé xycloalkyl trén vong xycloalkyl khic, trong
d6 méi vong xycloalkyl doc 1ap c6 tir 3 d&€n 7 canh nhan nguyén tit cacbon. Vi du
vé xycloalkylxycloalkyl bao gém xyclopropylxyclopropyl (nhu 1,1'-
bixyclopropyl-1-yl, 1,1'-bixyclopropyl-2-yl), xyclohexylxyclopentyl (nhu 4-
xyclopentylxyclohexyl) va xyclohexylxyclohexyl (nhu 1,1'-bixyclohexyl-1-yl), va
cdc chat dong phan cis- va trans-xycloalkylxycloalkyl khdc nhau (nhu (1R2S)-
1,1'-bixyclopropyl-2-yl va (1R,2R)-1,1'-bixyclopropyl-2-yl).

Thuét ngit “halogen”, khi dugc sir dung riéng ré€ hoac trong tir két hgp nhu
“haloalkyl” hodc khi sir dung trong ban mo ta nhu “alkyl dugc thé€ biang halogen”
bao gom flo, clo, brom hoac iot. Ngoai ra, khi st dung trong tir k&t hop nhu
“haloalkyl” hodc khi sir dung trong bin mo ta nhu “alkyl dugc th€ bang halogen”,
alkyl c6 thé dugc th€ mot phan hoic hoan toan bing nguyén tir halogen c6 thé
tuong tu hoac khic nhau. Vi du vé “haloalkyl” hoic “alkyl dugc thé bing
halogen” bao gom F3C, CICHp, CF3CHy va CF3CCly. Thuat ngit “haloalkoxy”,
“haloalkenyl”, “haloalkynyl” va cic chit twong tu, dugc dinh nghia twong tu nhu
thuat ngit “haloalkyl”. Vi du vé “haloalkoxy” bao gém CF30, CCl3CH7O,
HCFpCHCH0 va CF3CHp0. Vi du vé “haloalkenyl” bao gém (Cl)oC=CHCH>
va CF3CHpCH=CHCH). Vi du vé€ “haloalkynyl” bao gém HC=CCHCI, CF3C=C,
CCl3C=C va FCH,C=CCH).

Cac ky hiéu hod hoc viét tit C(O) dugc sl dung trong ban mo ta nay 13 géc
cacbonyl. Vi du, C(O)CH3 la nhém axetyl. Cic ky hiéu hod hoc viét tit CO9 va
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C(O)O duogc st dung trong ban mo ta nay 1a goc este. Vi du, COpMe va C(O)OMe
1a este metyl.

“OCN” nghia la -O-C=N, va “SCN” nghia 1a -S-C=N.

Téng s6 nguyén tit cacbon trong phan tit th€ dugc bifu thi bing tién t6
"Ci-Cj" trong d6 i va j bang tir 1 dén 14. C alkoxyalkyl chon CH30CH); C3
alkoxyalkyl chon, vi du, CH3CH(OCH3), CH30CH7CH? hoic CH3CHpOCH>;
va C, alkoxyalkyl chon cic chit dong phan khic nhau clia nhém alkyl dugc thé
bang nhém alkoxy chia t6ng s6 bon nguyén tir cacbon, vi du bao gém
CH3CHCHOCH) va CH3CHOCH>CH)».

Khi hop chét dugc the bang phén tir thé mang chi s6 duéi cho thay s6 luong
phén tir th€ c6 thé vuot qué 1, phan tir thé nay (khi ching vuot qué 1) doc lap duoc
chon tit nhém chifa cdc phén tit thé di x4c dinh, vi du, R1, n bing 0, 1, 2, 3 hoic 4.
Khi mot nhém chita phan tir thé c6 thé 13 hydro, vi du R2 hoac R3, thi khi phén tit
thé 1a hydro, hiéu ring n6 tuong duong véi nhém nay khong duoc thé. Khi nhém
c6 thé bién déi dugc thé hién duge gén tuy ¥ vao mot vi tri, vi du, (R"), trong U-29
clia cic Phu luc 1, trong d6 r c6 thé bang 0, thi hydro c6 thé & vi tri tham chi
khong dugc thé hién trong dinh nghia clia nhém c6 thé bign ddi. Khi mot hoac
nhiéu vi trf trén nhém dugc néu 1a “khong the” hoac “khong duoc the”, thi hydro
nguyén tir dugc gin vao dé chi€m 14y hod tri tu do bét k.

Trur khi ¢6 quy dinh khéc, “vong” hoac “hé vong” 1a thanh phin c6 cong thitc
1 (vi du, phén tir th€ Q) 12 vong cacbon hoac di vong. Thuat ngit “hé vong” dé chi
hai hodc nhiéu vong ngung tu. Thuat ngit “nhan di vong” hoic “di vong” ding dé
chi nhén, trong d6 it nhat mot nguyén tir tao thanh khung vong khong phai 1a
cacbon, vi du, nito, oxy hodc Ivu huynh. Thong thudng, nhan di vong chita khong
nhi¢u hon 4 nguyén tir nito, khong nhiéu hon 2 nguyén tir oxy va khong nhiéu hon
2 nguyén tit luu huynh. Trir khi c6 quy dinh khéc, nhan di vdong c6 thé 1a nhan bio
hda, khong bio hdoa mot phin, hoac khong bao hoa hoan toan. Thuat ngit "hé nhan
di vong" ding dé chi hé nhan c6 it nhat mot nhan clia hé nhan 14 nhan di vong. Trir
khi c6 quy dinh khic, nhan di vong hoac hé nhan c6 thé dugc gén qua nguyén tit
cacbon hoac nito bat ky bang cich thay th& nguyén tir hydro trén nguyén tir
cacbon hodc nito nay.

Thuét ngit “thom” c6 nghia la mdi nguyén tir nhan vé co ban nidm trén cling
mot mat phang va c6 quy dao p vuong géc v6i mat phing nhan, va trong d6 dién
tit (4n + 2) m, khi n 1a s6 nguyén duong, lién hop vé6i nhan theo quy tic Huckel.
Khi nhan di vong chua bio hoa hoan toan dép tng quy tic Huckel, thi nhan nay
cing dugc goi 1a "nhan di vong thom". Thuat ngit “hé nhan di vong thom” dung dé
chi hé nhan di vdng c6 it nhat mot nhan cta hé nhan 13 nhan thom.
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Nhu duoc sir dung trong ban mo ta ndy, s&€ d4p dung céc dinh nghia sau trir khi
¢6 quy dinh khéc. Thuat ngit “tuy ¥ dugc the” duge st dung hoén déi v6i cum tir
“dugc thé hoac khong dugc the” hoidc véi thuat ngit “(khong) duge the”. Cum tix

“tuy ¥ dugc the bang tir 1 dén 4 phan tir thé” c6 nghia 1 khong c6 phdn tir thé (tic
1a khong dugc thé) hoac c6 1, 2, 3 hoidc 4 phan ti thé (gidi han béi s6 vi tri lién két
c6 thé). Trir khi c6 quy dinh khédc, nhém dugc thé tuy ¥ c6 thé c6 phén tir the &
moi Vi trf c6 thé thé clia nhém nay, va méi viéc thé 1a doc 1ap véi nhau.

Khi mét phén tir the 1a nhan di thom chifa nito ¢é 5 hodc 6 canh, né c6 thé
duoc gan vao phén cdn lai c6 cong thitc 1 qua nguyén tit cacbon hoic nito trén
nhan c6 san bt ky, trir khi ¢6 quy dinh khdc.

Vi du vé phenyl tuy ¥ dugc thé bing tir mot dén ba phén tir th€ 13 nhan duogc
minh hoa dudi dang U-1 trong Phu luc 1, trong d6 RV 1a nhu da dugc x4c dinh
trong phan Ban chat k§ thuat clia sing ch& d6i véi R1> R2: R3 hodc Q var 1a s6
nguyén tir O dén 5.

Vi du vé nhan di thom c6 5 hodc 6 canh tuy ¥ dugc thé bing mot hoic nhiéu
phan tir th€ bao gém céc nhan tir U-2 dén U-61 nhu dugc minh hoa trong Phu
luc 1, trong d6 RV 1a phén tir th€ bét ky nhu da dugc x4c dinh trong phan Ban chat
k§ thuat ctia séng ché d6i véi R1, R2, R3 hodc Q var 1a s6 nguyén tir 0 dén 4, bi
han ch€ bdi s6 vi tri ¢6 thé trén méi nhém U. Do U-29, U-30, U-36, U-37, U-38,
U-39, U-40, U-41, U-42 va U-43 chi c6 mét vi tri ¢ thé, d6i vé6i cdc nhém U nay,
r bi han ch€ dén cic s6 nguyén O hodc 1 va r bing 0 c6 nghia 12 nhém U khong
dugc thé va hydro c6 mit & vi tri dugc biéu thi bing (RV),.

Phuluc 1
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(Rv)r > (Rv)r ’ (Rv)r
Q )
6
U-56 U-57 U-58
4 (Rv)r
U-61

9

LJ 1

U-59

U-60

Nhu néu trén, Q c6 thé 1a (trong s6 cdc cdi khac) hé nhan hai vong di thom
c6 tir 8 dén 10 canh tuy ¥ dugc thé€ bang cdc phan tir thé dugc chon tir nhém cic
phén tir th€ nhu dugc x4dc dinh trong phin Ban chat k§ thuat clia sang ché. Vi du
vé hé nhan hai vong di thom c6 8, 9 hodc 10 canh tiy ¥ duoc thé bao gém cic
vong U-81 dén U-123 dugc minh hoa trong Phu luc 3 trong d6 RV 1a phin tir the
bat ky nhu dugc xac dinh trong phan Ban chat k§y thuat clia sing ché doi vé6i Q, va
r thuong 12 s6 nguyén nidm trong khoang tir 0 dén 4.

Phu luc 3
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Maic du nhém RV dugc néu trong cic cong thitc cdu tao tir U-1 dén U-123,
can luu y 1a ching khong cin phéi c6 mat do chiing 1a phan tir the tuy ¥. Nguyén
tlt nito can c6 phén tir the dé€ 1am ddy hod tri clia ching dugc thé bing H hoac RY.
Luu ¥ ring khi diém gén két gitta (RV); va nhém U dugc minh hoa duéi dang néi,
(RV); c6 thé dugc gan vao nguyén tir cacbon hodc nguyén ti nito c6 thé bat ky clia
nhém U. Luu ¥ réng khi diém gén két trén nhém U dwoc minh hoa duéi dang ndi,
nhém U c6 thé dugc gin vao phan con lai c6 cong thitc 1 qua nguyén tir cacbon
hodc nito c6 thé bét ky clia nhém U béng céch thay thé nguyén tir hydro. Luu
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rang mot s6 nhém U chi ¢ thé duge thé bing dudi 4 nhém RV (vi du, tir U-2 dén
U-5, tir U-7 dén U-48 va tixr U-52 dén U-61).

C6 rat nhiéu phuong phap téng hgp da duogc biét trong linh vuc niy c6 thé
diéu ch€ nhan dj vong va hé nhan thom va khong thom; d€ xem xét k§ hon xem bo
tam tap Comprehensive Heterocyclic Chemistry, A. R. Katritzky va C. W. Rees
editors-in-chief, Pergamon Press, Oxford, 1984 va bo mudi hai tap Comprehensive
Heterocyclic Chemistry II, A. R. Katritzky, C. W. Rees va E. F. V. Scriven
editors-in-chief, Pergamon Press, Oxford, 1996.

~ Céc hop chit theo sang ch& c6 thé t6n tai & dang mot hodc mot s6 chat dong
phan 1ap thé. Cic chét dong phan lap thé khdc nhau bao gém chit dong phan doi
anh, chat dong phan khong doi quang, chat dong phan atropin va chét déng phan
di hinh. Nguoi c6 hi€u biét trong Iinh vuc k¥ thuat nay s& hiéu ring mot chat dong
phan 1ap thé c6 thé hoat dong manh hon va/hoic c6 thé bidu hién céc tic dung c6
loi khi dugc lam giau so vé6i chat/cac chét dong phan 1ap thé khic hoic khi duge
tdch khéi chat/cic chdt déng phan 1ap thé khac. Ngoai ra, ngudi c¢6 hiéu biét trong
linh vuc k¥ thuat nay ciing biét cach tach, lam giau, va/hodc diéu ché chon loc cic
chét déng phan 1ap thé nay. Cic hop chit theo sing ché c6 thé & dang hén hop ciia
chét déng phan lap thé, chat déng phan 1ap thé riéng r& hoic & dang quang hoat.

Hop chat dugc chon tir hgp chét c6 cong thic 1, (bao gém tat ca cic chit
d6ng phan lap thé, N-oxit, va cdc mudi clia né), thuong tén tai & hon mot dang, va
do d6 cong thiic 1 bao gom tat ca cdc dang két tinh va khong két tinh ctia hop chit
6 cong thic 1. Dang khong két tinh bao gém céc phuong 4n 12 chét ran nhu sép
va gom ciing nhu cdc phuong 4n 1a chét 16ng nhu dung dich va chét néng chdy.
Dang két tinh bao gém cic phuong 4n vé co ban la dang tinh thé don va cic
phuong 4n 1a hén hop da hinh (tic 1a cic dang két tinh khac nhau). Thuat ngit “da
hinh” ding dé chi dang két tinh cu thé ctia hop chét hod hoc c6 thé két tinh & céc
dang két tinh khac nhau, cdc dang nay c6 b6 tri va/hodc c4u hinh riéng khic nhau
clia phén tir trong mang tinh thé. Mac dd chét da hinh c6 thé c6 thanh phn hod
hoc tuong tu, chiing ciing c6 thé c6 thanh phan khic do su c6 mat hoic khong c6
médt cta nu6c hoic phan tir khdc déng két tinh, c6 thé lién két y&u hoic manh
trong mang tinh thé. Chat da hinh c6 thé khéc vé dac diém hoa hoc, 1y hoc va sinh
hoc nhu hinh dang tinh thé, ty trong, do citng, mau sic, do bén hod hoc, diém
chdy, d6 hit 4m, kha nang tao huyén phi, t6c do hoa tan va do sinh kha dung.
Ngudi c6 hiéu biét trong linh vuc nay s& ddnh gid ding dang da hinh ciia hop chat
¢ cong thic 1 c6 thé boc 10 tdc dung c6 1oi (vi du, thich hop dé diéu ché ché
phdm hitu ich) hon dang da hinh khic hoac hén hop chita chat da hinh ciia cing
hop chit c6 cong thitc 1. Viéc dieu ch€ va tich dang da hinh cu thé ctia hop chat
c6 cong thiic 1 c6 thé dat dugc bang phuong phdp ma ngudi c6 hiéu biét trong linh
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virc nay da biét ké ca, vi du, viéc két tinh bing cich sit dung dung moi va nhiét do
duogc lua chon.

Ngudi c6 hiéu biét trong linh vuc k§ thuat ndy c4n phai hiéu ring khong phai
t4t ca cac di vong chita nito déu c6 thé tao thanh N-oxit vi nito cin cip don dé c6
thé oxy héa thanh oxit; Ngudi c6 hiéu biét trong Ilinh vuc k§ thuat niy ciing cdn
hiéu ring cdc di vong chia nito nay c6 thé tao thanh N-oxit. Ngudi c6 hiéu biét
trong Iinh vuc k§ thuat nay ciing cAn hiéu ring amin bac ba c6 thé tao thanh N-
oxit. Cdc phuong phép tdng hop dé diéu ché N-oxit ctia di vong va amin bac ba 1a
da biét d6i v6i ngudi c6 hiéu biét trong linh vuc k§ thuat nay bao gdm oxy héa di
vong va amin béc ba béang axit peroxy nhu axit peraxetic va axit 3-cloperbenzoic
(MCPBA), hydrogen peroxit, alkyl hydroperoxit nhu #-butyl hydroperoxit, natri
perborat, va dioxiran nhu dimetyldioxiran. Cdc phuong phdp diéu ch&€ N-oxit niy
da dugc mo ta rong rai va xem xét trong tai liéu, xem vi du: T. L. Gilchrist in
Comprehensive Organic Synthesis, vol. 7, pp 748750, S. V. Ley, Ed., Pergamon
Press; M. Tisler va B. Stanovnik in Comprehensive Heterocyclic Chemistry, vol. 3,
pp 18-20, A. J. Boulton va A. McKillop, Eds., Pergamon Press; M. R. Grimmett
va B.R. T. Keene in Advances in Heterocyclic Chemistry, vol. 43, pp 149-161,
A. R. Katritzky, Ed., Academic Press; M. Tisler va B. Stanovnik in Advances in
Heterocyclic Chemistry, vol. 9, pp 285-291, A.R. Katritzky va A. J. Boulton,
Eds., Academic Press; va G. W. H. Cheeseman va E. S. G. Werstiuk in Advances
in Heterocyclic Chemistry, vol. 22, pp 390-392, A. R. Katritzky va A. J. Boulton,
Eds., Academic Press.

Ngudi c¢6 hiéu biét trong linh vuc k¥ thuat nay cin hiéu ring do trong moi
trudng va trong céc di€u kién vat Iy cdc mudi clia hgp chdt héa hoc & trang thai
cin bang v6i cic dang khong phai 12 mudi tuong dng, cdc musi nay cé chung
muc dich sir dung héa hoc cic dang khong phéi 12 mudi. Do d6, rat nhiéu loai
mudi ciia hop chét c6 cong thic 1 c6 thé sit dung dé phong trir giun tron ky sinh.
Céc muoi ctia hop chit c6 cong thic 1 bao gom cdc muéi cong axit v6i céc axit vo
co hodc hitu co nhu bromhydric, clohydric, nitric, phosphoric, sulfuric, axetic,
butyric, fumaric, lactic, maleic, malonic, oxalic, propionic, salixylic, tartaric,
4-toluensulfonic hodc axit valeric. Khi hop chit c6 cong thitc 1 chita goc axit nhu
axit cacboxylic, phenol hodc sulfonylamit (téc 12 khi R3 1a H), c4c mudi cling bao
gom cdc mudi dugc tao thanh bing cic bazo hitu co va vé co nhu pyridin,
trietylamin hoac amoniac, hoac amit, hydrua, hydroxit hodc cacbonat ctia natri,

kali, lithi, canxi, magie hodc bari. Do d6, sdng ché€ bao gébm hgp chat duge chon tir
hop chat c6 cong thic 1, N-oxit va cdc mudi clia chiing.

-19-



21017

Cac phuong 4n cia sing ch€ nhu dugc mo ta trong phin Ban chit k¥ thuat

cua sdng ché bao gom cic phuong dn dugc mo td dusi day. Trong cic phuong 4n
sau, hop chat ¢ cong thic 1 bao gébm céc chat dong phan 1ap thé, N-oxit, vd mudi
cuia chiing, va "hop chét c6 cong thitc 1" bao gém dinh nghia clia phan tir thé duoc
néu trong phin Béan chét ky thuat cla sdng ché trit khi c6 quy dinh khéic trong
phan Céc phuong 4n thuc hién sdng ché.

Phuong 4n 1. Hop chat c6 cong thic 1, trong d6 Z 1a O.

Phuong 4n 2. Hop chat c6 cong thigc 1 trong d6 Z 12 S.

Phuong 4n 3. Hop chét c6 cong thiic 1 hoac Phuong 4n 1 hodc 2 trong d6 mbi
R1 doc lap 1a halogen, xyano, nitro, OR4, C1—Cg alkyl hoac C1—Cg
haloalkyl.

Phuong 4n 3a. Hop chét theo Phuong 4n 3 trong 46 méi R1 doc 1ap 1a halogen,
C1—Cg haloalkyl hoac C1—Cg haloalkoxy (ttc 1a OR4 va R4 1a C1-Cq
haloalkyl).

Phuong 4n 3b. Hop chét theo Phuong 4n 3a trong d6 n bing 2, vamot R1 12 &
vi tri 3 ciia cong thitc 1, va R1 thit hai ndm & vi tri 5 clia cong thiic 1.

Phuong 4n 3c. Hop chét theo Phuong 4n 3a hoac 3b trong d6 méi R1 doc 1ap
1a halogen hoac C1—C» haloalkyl.

Phuong 4n 3d. Hop chat theo Phuong 4n 3c trong 46 méi R1 doc lap 1A F, Cl,
Br hoac CF3.

Phuong 4n 3e. Hop chat theo Phuong 4n 3c trong d6 n biang 2, va méi R1 doc
lap1a F, Cl, Br hoac CF3.

Phuong 4n 3f. Hop chat c6 cong thitc 1 trong d6 n bing 1, vaR1 1a CF 3 va
nam & vi tri 3 cia cong thifc 1.

Phuong 4n 3g. Hop chét c6 cong thitc 1 trong d6 n bing 2, va mot Rla CF3
va ndm & vi tri 3 ciia cong thidc 1, va R1 thit hai 12 Cl va ndm & vi tri 5
clia cong thiic 1.

Phuong 4n 3h. Hop chét c6 cong thic 1 trong d6 n bang 2, vamot R1 1a CF3
va ndm & vi tri 3 clia cong thic 1, va R1 thit hai 12 Br vA nim & vi tri 5
clia cong thifc 1.

Phuong 4n 3i. Hop chét c6 cong thifc 1 trong d6 n bing 2, va mot R1 1a CF3
va ndm & vi tri 3 ctia cong thic 1, va R1 thit hai 1a F va nim & vi tri 5
clia cong thiic 1.

Phuong 4n 4. Hop chat c6 cong thitc 1 hodc hgp chat bat ky clia cdc phuong 4n
1-3i trong d6 Q 1a phenyl hoéc vong di thom ¢6 5 hoic 6 canh, méi
nhém tiy ¥ dugc thé bang tir 1 dén 3 phan tir thé doc 1ap duoc chon tir
nhém bao gém halogen, xyano, nitro, OR4, NRIRO, C1—C4 alkyl,
Cp—C4 alkenyl, Cp—C4 alkynyl, C1—C4 haloalkyl, Co—C4 haloalkenyl,
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Cp—Cg alkoxyalkyl, C(X)R7, C(O)ORS, C(X)NR11R12, S(O)mR9,
S(0);NR1IR12, 0C(O)R72 va N(R10)C(O)R 7.

Phuong 4n 4a. Hop chat theo Phuong 4n 4 trong d6 Q 1a phenyl hoac vong di
thom c6 5 hoac 6 canh, méi nhém tuy y dugc th€ béang tir 1 dén 3 phan
tir th€ doc 1ap dugc chon tir nhém bao gém halogen, xyano, OR42,
C1—C3 alkyl, C1—C3 haloalkyl va C(O)R7D;

mdi R42 doc lap 1a C;—C3 alkyl hoac C1—C3 haloalkyl; va
mdi R7b doc 1ap 1a C1—C3 alkyl.

Phuong dn 4b. Hop chat theo Phuong 4n 4 trong d6 Q 1a phenyl, pyridinyl,
pyrazolyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, furanyl hoic
thienyl, méi nhém tuy ¥ dugc thé bang tix 1 dén 3 phan tir thé doc 1ap
dugc chon tir nhém bao gém halogen, xyano, nitro, OR4, NRIRO,
C1—C4 alkyl, C—C4 alkenyl, Cp—C4 alkynyl, C1—C4 haloalkyl, Co—Cy
haloalkenyl, Co—Cg alkoxyalkyl, C(X)R7, C(O)ORS8, C(X)NR1IR12,
S(O)mR?, S(O)NR1IR12, OC(O)R72 va N(R10)C(O)R 2.

Phuong an 4c. Hop chat theo Phuong 4n 4b trong d6 Q 1a phenyl, pyridinyl,
pyrazolyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, furanyl hoac
thienyl, méi nhém tlly ¥ dugc thé bang tir 1 dén 3 phdn tit thé doc 1ap
dugc chon tir nhém bao gom halogen, xyano, OR42, C1—C3 alkyl va
C1—C3 haloalky]; va
mébi R42 doc lap 1a C1—C3 alkyl hodc C1—C3 haloalkyl.

Phuong 4n 4d. Hop chiét theo Phuong dn 4b trong d6 Q 1a phenyl tuy ¥ duoc
th€ bang tir 1 d&n 3 phan tir th€ doc 1ap duoc chon tir nhém bao gom
halogen, xyano, nitro, OR4, NRIRO, C1—C4 alkyl, Cp—C4 alkenyl,
Cy—C4 alkynyl, C1—C4 haloalkyl, Cp—C4 haloalkenyl, Co—Cg
alkoxyalkyl, C(X)R7, C(O)OR8, C(O)NR11R12, S(0),RY,
S(0)NR1IR12, OC(0)R72 va N(R10)C(O)R 7.

Phuong dn 4e. Hop chat theo Phuong 4n 4d trong d6 Q 1a phenyl tuy y duoc
thé bang tir 1 dén 3 phan tir the doc l1ap dugc chon tit nhém bao gém
halogen, xyano, OR42, C;—C3 alkyl, C1—C3 haloalkyl va C(O)R7b;
mdi R42 doc lap 1a C—C3 alkyl hoac C;—C3 haloalkyl; va
mbi R7b doc 1ap 1a C;—C3 alkyl.

Phuong 4n 4f. Hop chat theo Phuong an 4b trong d6 Q 1a pyridinyl tuy ¥ duoc
thé bang tir 1 d&n 3 phén tir thé doc 1ap dugc chon tir nhém bao gém
halogen, xyano, nitro, OR4, NRSR, C1—C4 alkyl, Cp—C4 alkenyl,
Cp—C4 alkynyl, C1—Cy4 haloalkyl, Cp—C4 haloalkenyl, Co—Cg
alkoxyalkyl, C(X)R7, C(0)OR8, C(O)NR11R12, S(0),RY,
S(0);NR1IR12, 0C(0)R72 va N(R10)C(O)R7a,
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Phuong 4n 4g. Hop chit theo Phuong 4n 4f trong d6 Q 1a pyridinyl tuy ¥ dugc
th€ bang tir 1 dén 3 phan tir th€ doc 1ap dugc chon tir nhém bao gém
halogen, xyano, OR#a, C;—C3 alkyl va C;—C3 haloalkyl; va
mdi R42 doc lap Ia Cj—C3 alkyl hoac C1—C3 haloalkyl.

Phuong 4n 4h. Hop chit theo Phuong 4n 4b trong d6 Q 1a pyrazolyl tuy ¥ duoc
thé bang 1 hoac 2 phan tir th€ doc 1ap dugc chon tir nhém bao gém
halogen, xyano, nitro, OR4, NRIRO, C;—Cy4 alkyl, Cy—C4 alkenyl,
Cp—C4 alkynyl, C1—C4 haloalkyl, Cop—C4 haloalkenyl, Cr—Cg
alkoxyalkyl, C(X)R7, C(O)OR8, C(O)NR11R12, S(0),RY,
S(0)NR1IR12 OC(O)R72 va N(R10)C(O)R72.

Phuong 4n 4i. Hop chét theo Phuong 4n 4h trong d6 Q 1a pyrazolyl tuy y dugc
th€ bang 1 hodc 2 phan tl th€ doc 14p duoc chon tir nhém bao gém
halogen, xyano, OR42, C1—C3 alkyl va C{—C3 haloalkyl; va
mbi R42 doc lap 1a C1—C3 alkyl hodac C1—C3 haloalkyl.

Phuong 4n 4j. Hop chat theo Phuong 4n 4b trong d6 Q 1a oxazolyl tuy ¥ duoc
th€ bang 1 hodc 2 phan tlt th€ doc 14p duoc chon tir nhém bao gém
halogen, Xyano, nitro, OR4, NRSRS, C1—C4 alkyl, Cr—C4 alkenyl,
Cp—C4 alkynyl, C1—C4 haloalkyl, Cp—Cy haloalkenyl, Co—Cg
alkoxyalkyl, C(X)R7, C(O)ORS, C(O)NR11R12, 5(0),RY,
S(0);NR11R12, OC(0)R72 va N(R10)C(O)R 72,

Phuong 4n 4k. Hop chat theo Phuong an 4 trong d6 Q 1a oxazolyl tuy ¥ duoc
thé bang 1 hoac 2 phan tir th€ doc 1ap dugc chon tit nhém bao gém
halogen, xyano, OR43, C1—C3 alkyl va C1—C3 haloalkyl; va
mbi R4 doc lap 1a C1—C3 alkyl hoac C1—C3 haloalkyl.

Phuong 4n 41. Hop chét theo Phuong dn 4b trong d6 Q 1a thiazolyl tuy ¥ dugc
th€ bang 1 hodc 2 phan ti thé doc 1ap dugc chon tir nhém bao gém
halogen, xyano, nitro, OR4, NRIR, C1—C4 alkyl, Cp—C4 alkenyl,
Cp—C4 alkynyl, C1—C4 haloalkyl, Cp—C4 haloalkenyl, Cp—Cg
alkoxyalkyl, C(X)R7, C(O)OR8, C(O)NR1IR12, 5(0),RY,
S(0)NR11IR12Z, OC(O)R72 va N(R10)C(O)R 72,

Phuong 4n 4m. Hop chét theo Phuong 4n 41 trong d6 Q 1a thiazolyl tuy ¥ duoc
th€ bang 1 hoac 2 phan tir thé doc 1ap dugc chon tir nhém bao gém
halogen, xyano, OR42, C1—C3 alkyl va C;{—C3 haloalkyl; va
mbi R42 doc lap 1a C1—C3 alkyl hoac C1—C3 haloalkyl.

Phuong 4n 4n. Hop chat theo Phuong an 4b trong d6 Q 1a isoxazolyl tuy ¥
dugc thé bang 1 hodc 2 phén tir thé doc 1ap duoc chon tir nhém bao
gém halogen, xyano, nitro, OR4, NRIR®, C1—Cy4 alkyl, Cr—Cy
alkenyl, Cp—C4 alkynyl, C1—C4 haloalkyl, Cp—C4 haloalkenyl, Co—Cg
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alkoxyalkyl, C(X)R7, C(O)OR8, C(O)NR11R12, 5(0),RY,
S(O)NR1IR12 OC(0O)R72 va N(R10)C(O)R 7.

Phuong dn 40. Hop chat theo Phuong 4n 4n trong d6 Q 1a isoxazolyl tuy ¥
duoc thé bang 1 hoac 2 phan tir the doc 1ap duoc chon tir nhém bao
g6m halogen, xyano, OR42, C1—C3 alkyl va C1—C3 haloalkyl; va
mdi R42 doc lap 1a C1—C3 alkyl hodc C1—C3 haloalkyl.

Phuong an 4p. Hop chét theo Phuong 4n 4b trong d6 Q 12 isothiazolyl tuy ¥
duoc thé bang 1 hoac 2 phan tir thé doc 1ap duoc chon tit nhém bao
gém halogen, xyano, nitro, OR4, NRIR6, C]—Cy alkyl, C)—Cy
alkenyl, Cp—Cy4 alkynyl, Cj—C4 haloalkyl, Cp—C4 haloalkenyl, Cp—Cg
alkoxyalkyl, C(X)R7, C(O)OR8, C(O)NR11R12, S(0)RY,
S(0)»NR1IR12 OC(0)R72 va N(R10)C(O)R 7. o

Phuong 4n 4q. Hop chét theo Phuong 4n 4p trong d6 Q 14 isothiazolyl tuy ¥
dugc thé bang 1 hodc 2 phan tir the doc 14p dugc chon tir nhém bao
g6m halogen, xyano, OR42, C1—C3 alkyl va C{—C3 haloalkyl; va
mdi R42 doc 1ap 1a C1—C3 alkyl hoic C;—C3 haloalkyl.

Phuong 4n 4r. Hop chét theo Phuong dn 4b trong d6 Q 1a furanyl tuy ¥ duoc
thé bang tir 1 dén 3 phén tir th€ doc 1ap dugc chon tir nhém bao gém
halogen, xyano, nitro, OR4, NRIRO, C1—C4 alkyl, Cp—C4 alkenyl,
C2—C4 alkynyl, C1—C4 haloalkyl, Cp—C4 haloalkenyl, Co—Cg
alkoxyalkyl, CX)R7, C(O)OR8, C(O)NR11R12, S(0),RY,
S(0)NRI1R12, 0C(0)R7a va N(R10)C(O)R7a,

Phuong 4n 4s. Hop chat theo Phuong 4n 4r trong d6 Q 1a furanyl tuy y duoc
th€ bang tir 1 dén 3 phén tir th€ doc 1ap dugc chon tir nhém bao gém
halogen, xyano, OR42, C{~C3 alkyl va C{—C3 haloalkyl; va
mdi R42 doc 1ap 1a C1—C3 alkyl hoic C;—C3 haloalkyl.

Phuong 4dn 4t. Hop chat theo Phuong dn 4b trong d6 Q 1a thienyl tuy y duoc
thé bang tir 1 dén 3 phén tir th€ doc 1ap dugc chon tir nhém bao gém
halogen, xyano, nitro, OR4, NRSRO, C1—C4 alkyl, Cp—C4 alkenyl,
Cp—C4 alkynyl, C1—Cy4 haloalkyl, Cp—C4 haloalkenyl, C>—Cg
alkoxyalkyl, C(X)R7, C(O)OR8, C(O)NR11R12, S(0),RY,
S(O)NR1IR12, 0C(O)R72 va N(R10)C(O)R7a.

Phuong an 4u. Hop chét theo Phuong an 4t trong d6 Q 1a thienyl tuy ¥ duoc
thé bang tir 1 dén 3 phén tir th€ doc 1ap dugc chon tir nhém bao gém
halogen, xyano, OR42, C1—C3 alkyl va C1—C3 haloalkyl; va
mdi R42 doc 1ap 1a C1—C3 alkyl hoac C;—C3 haloalkyl.

Phuong 4n 4v. Hop chat theo Phuong 4n 4b trong d6 Q 1a phenyl tuy y dugc
th& bang tir 1 dén 3 phén tir th€ doc 1ap dugc chon tir nhém bao gém
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halogen, xyano, OR4, NRIRO, C;—Cy alkyl, C]—Cy4 haloalkyl, C(X)R7
va C(O)ORS.

Phuong 4n 4w. Hop chét theo Phuong dn 4b trong d6 Q 1a pyridinyl tuy ¥
dugc thé bang tir 1 d&n 3 phan ti thé doc 1ap dugc chon tir nhém bao
g6m halogen, xyano, OR4, NRIRO, C;—Cy alkyl, C;—Cy4 haloalkyl,
CX)R7 va C(O)ORS. |

Phuong é4n 4x. Hop chét theo Phuong 4n 4b trong d6 Q 1a furanyl tuy ¥ duoc
th€ bang tir 1 d&n 3 phén tir th€ doc 1ap dugc chon tir nhém bao gém
halogen, xyano, OR4, NRIRO, C;—~Cj alkyl, C1—Cy haloalkyl, C(X)R7
va C(O)ORS.

Phuong 4n 5. Hop chét c¢6 cong thitc 1 hoac hgp chét bat ky clia cac phuong 4n
1-4x trong d6 R2 Ia H, halogen hoic C;—Cg alkyl.

Phuong 4n 5a. Hop chit theo Phuong 4n 5 trong d6 R2 1a H, F, Cl, Br hodc
C1—Cy alkyl.

Phuong 4n 5b. Hop chat theo Phuong 4n 5a trong d6 R2 1a H, Cl, Br hoac
CHs3. _

Phuong 4n 5¢c. Hop chét theo Phuong 4n Sa trong d6 R2 1a H.

Phuong dn 6. Hop chat c6 cong thitc 1 hoac hop chét bat ky cia cic phuong 4n
1-5c trong d6 R3 1a H, C1—Cg alkyl, C]—Cg haloalkyl, C(X)R7,
C(O)OR8 hoac S(0),RY; hodc C1—Cg alkyl dugc thé bing 1 hodc 2
OR4.

Phuong 4n 6a. Hop chat theo Phuong 4n 6 trong d6 R3 12 H hodc C1—Cg alkyl.

Phuong 4n 6b. Hop chat theo Phuong 4n 6a trong d6 R3 1a H.

Phuong 4n 7. Hop chat c6 cong thitc 1 hoac hop chét bat ky ciia cdc phuong 4n
1-6b trong d6 R4 1a H, C]-Cg alkyl, C;—Cg haloalkyl, Cy—Cg alkenyl,
Cp—Cg haloalkenyl, Cy—Cg alkynyl hoic Cy—Cg haloalkynyl; hoac
C1—C¢ alkyl, Cp—Cg alkenyl hoac Cp—Cg alkynyl, mébi nhém duoc thé
béang tir 1 dén 4 phan tir th€ doc lap duoc chon tir nhém bao gém
halogen, xyano, nitro, OR4a, NR5aR6a, C1—Cg alkyl, C1—Cg
haloalkyl, Cp—Cg alkenyl, Cp—Cg haloalkenyl, Cp—Cg alkynyl, Cr—Cg
haloalkynyl, C(X)R72, C(0)OR82, C(O)NR11R12, §(0),R92 hodc
S(O)NR1IR12Z,

Phuong 4n 8. Hop chét c6 cong thitc 1 hoac hop chat bét ky cia cdc phuong 4n
1-7 trong d6 RY is H, NR5aR6a, C{—Cg alkyl, C—Cg haloalkyl,
Cy—Cg alkenyl, Cp—Cg haloalkenyl, Cp—Cg alkynyl, C)—Cg
haloalkynyl, C(X)R7, C(O)OR8, C(O)NR11R12, §(0),R? hoic
S(O)pNRHRI12; hoic C3-C7 xycloalkyl, C4~Cg xycloalkylalkyl,
C6—C14 xycloalkylxycloalkyl hoac C5—C7 xycloalkenyl, mdi nhém tuy
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¥ dugc thé bang tir 1 d&n 4 phan ti th€ doc lap duoc chon tir nhém bao
g6m halogen, xyano, nitro, C]—C4 alkyl, C{—C4 haloalkyl, OR42 va
S(0),R%.

Phuong 4n 9. Hop chét c6 cong thic 1 hoac hgp chit bt ky ctia cac phuong 4n
1-8 trong d6 RO is H, C1—Cg alkyl, C1—Cg haloalkyl, Cp—Cg alkenyl
hodc Cp—Cgq alkynyl; hodc C3—C7 xycloalkyl hoac C4—Cg
xycloalkylalkyl, méi nhém tlty ¥ dugc thé€ bang 1 hoic 2 phén tir thé
doc 1ap dugc chon tir nhém bao géom halogen, xyano, C1—Cy alkyl,
C1—C4 haloalkyl va OR43;

Phuong 4n 10. Hop chat c6 cong thic 1 hoac hgp chat bt ky cia cac phuong
4n 1-9 trong d6 R7 is H, C1—Cg alkyl, C;—Cg haloalkyl, Cr—Cg
alkenyl, Co—Cg haloalkenyl, Cp—Cg alkynyl hodc Cp—Cg haloalkynyl;
hodc C3-C7 xycloalkyl, C4—Cg xycloalkylalkyl, Cg—C14 _
xycloalkylxycloalkyl hoac C5—C7 xycloalkenyl, méi nhém tuy ¥ duoc
th€ bang tir 1 dén 4 phan tir th€ doc 1ap dugc chon tir nhém bao gém
halogen, xyano, nitro, C{—Cy4 alkyl, C;—Cy haloalkyl, OR42 va
S(O)yR%2. | |

Phuong 4n 11. Hop chét c6 cong thic 1 hoac hgp chat bat ky clia cdc phuong- |
dn 1-10 trong d6 R8 is H, C|-Cg alkyl, C]—Cg haloalkyl, C;—Cg
alkenyl, Cp—Cg haloalkenyl, Cp—Cg alkynyl hoac Cp—Cg haloalkynyl;
hoidc C3—C7 xycloalkyl, C4—Cg xycloalkylalkyl, C6—C14
xycloalkylxycloalkyl hoac C5—C7 xycloalkenyl, méi nhém ty ¥ duoc
thé bang tir 1 dén 4 phén tir th€ doc 1ap dugc chon tir nhém bao gom
halogen, xyano, nitro, C]—C4 alkyl, C]—C4 haloalkyl, OR42 va
S(0)R%2; hoac C1—Cg alkyl dugc thé bang tir 1 dén 4 phén tir thé doc
lap dugc chon tir nhém bao gém halogen, xyano, nitro, OR4a,
NR32R62, C;—Cg alkyl, C1—Cg haloalkyl, Cy—Cg alkenyl, Co—Cg
haloalkenyl, Co—Cg alkynyl, Co—Cg haloalkynyl, C(X)R7a, C(O)ORS82,
C(O)NR!IR12, §(0),,R92 hoic S(0);NR1IR12,

Phuong 4n 12. Hop chat c6 cong thitc 1 hoac hgp chat bat ky clia cac phuong
4n 1-11 trong d6 R 1a H, C]—Cg alkyl, C1—Cg haloalkyl, Cr—Cg
alkenyl, Cp—Cg haloalkenyl, Cp—Cg alkynyl hoac Cy>—Cg haloalkynyl,
hoac C;—Cg alkyl dugc thé bang tir 1 dén 4 phan tir thé doc 1ap duge
chon tir nhém bao gém halogen, xyano, nitro, OR42, NRSaR6a, C1-Cs
alkyl, C1—Cg haloalkyl, C>—Cg alkenyl, Cp—Cg haloalkenyl, Cr—Cg
alkynyl, Co—Cg haloalkynyl, C(X)R72, C(O)OR82, C(O)NR11R12,
S(0)R92 hodc S(O))NR11R12Z,
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Phuong dn 13. Hop chét c6 cong thitc 1 hoac hgp chét bat ky ctia cdc phuong
4n 1-12 trong d6 R10 1a H, C—Cg alkyl, C;—Cg haloalkyl, Co—Cg
alkenyl hoac Cp—Cg alkynyl.

Phuong 4n 14. Hop chat c6 cong thic 1 hoac hgp chit bat ky cia cidc phuong
4n 1-13 trong d6 R14 13 C3—C7 xycloalkyl, C4—Cg xycloalkylalkyl
hoac C5—C7 xycloalkenyl, méi nhém tiry § dugc thé bang tix 1 dén 4
phén tir th€ doc 1ap dugc chon tit nhém bao gdm halogen, xyano, nitro,
C1—C4 alkyl, C1—C4 haloalkyl, OR42 va S(0);,R%2; hoic C1—Cg alkyl
dugc thé béing tir 1 dén 4 phan ti thé doc 1ap duoc chon tir nhém bao
g6m halogen, xyano, nitro, OR4, NRIRO, C1—Ceg alkyl, C1—Cg
haloalkyl, Co—Cg alkenyl, C)—Cg haloalkenyl, C>—Cg alkynyl, Co—Cg
haloalkynyl, C(X)R7, C(O)OR8, C(O)NR11R12, 5(0),R? hoic
S(O)NRIIRIZ,

Céc phuong 4n theo sidng ch€, bao gém cic phuong 4n 1-14 trén day ciing
nhu cic phuong 4n khéac bat ky dugc mo ta trong ban mo ta nay, cé thé duoc két
hop theo cich bat ky, va phan mo ta vé cic cai bién trong cic phuong 4n khong
nhitng d€ cap dén hop chat c6 cong thic 1 ma con dé cap dén hop chat ban diu va
- hop chét trung gian c6 thé sir dung dé diéu ché& hop chat c6 cong thitc 1. Ngoai ra,
céc phuong 4n theo sdng ché, bao gdm cic phuong 4n 1-14 trén day ciing nhu cac
phuong 4n khic bat ky dugc mo ta trong ban moé ta nay, va t6 hop bat ky cla
chiing, dé cap dén ché€ phdm va phuong phap theo sing ché.

T6 hop cha cac phuong 4n 1-14 duge minh hoa bdi:

Phuong 4n A. Hop chét c6 cong thic 1 trong d6

Z1a0;va

Q 1a phenyl hodc vong di thom c6 5 hoac 6 canh, méi nhém tiy ¥ dugc thé
bang tir 1 dén 3 phan tir th€ doc 1ap dugc chon tir nhém bao gém
halogen, xyano, nitro, OR4, NRSRO, C1—C4 alkyl, Cp—C4 alkenyl,
Cy—C4 alkynyl, C1—Cy haloalkyl, Cp—C4 haloalkenyl, Cp—Cg
alkoxyalkyl, C(X)R7, C(O)OR8, C(X)NR11R12, §(0),RY,
S(0)NRIIR12 OC(0O)R72 va NR10)C(O)R 72,

Phuong 4n B. Hop chét theo Phuong 4n A trong d6

Q 1a phenyl, pyridinyl, pyrazolyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl,
furanyl hoac thienyl, méi nhém tiy ¥ dugc thé bang tir 1 dén 3 phén tir
th& doc 1ap dugc chon tir nhém bao gdm halogen, xyano, nitro, OR4,
NRSRO, C]—C4 alkyl, C)—C4 alkenyl, Cp—Cy4 alkynyl, C1—Cy
haloalkyl, Cp—C4 haloalkenyl, Co—Cg alkoxyalkyl, C(X)R7, C(O)ORS,
CX)NRIIR12, 5(0),RY, S(O)NR1IR12 OCO)R72 va
NR10)C(O)R72.
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Phuong 4n C. Hop chat theo Phuong 4n B trong d6
méi R1 doc 1ap 1a halogen, xyano, nitro, OR4, C1—Cg alkyl hoac C1—Cg
haloalkyl;
R2 1a H, halogen hoic C1—Cg alkyl;
R3 1a H, C|-Cg alkyl, C]—Cg haloalkyl, C(X)R7, C(O)ORS8 hoic S(0)yRY;
hoac C1—Cg alkyl dugc thé bing 1 hoiac 2 OR%; va
n bang 1 hoic 2.
Cac phuong an dac biét bao gém hop chat c6 cong thitc 1 dugc chon tir nhém
bao gom:

8-clo-N-[(2-clo-5-metoxyphenyl)sulfonyl]-6-(triflometyl)-imidazo[1,2-a]-
pyridin-2-carboxamit, '
8-clo-N-[(4-xyano-2,5-dimetylphenyl)sulfonyl]-6-(triflometyl)-imidazo[1,2-a]-
pyridin-2-carboxamit,
N-[(5-axetyl-2-clophenyl)sulfonyl]-8-clo-6-(triflometyl)imidazo[1,2-a]pyridin-
2-carboxamit,
8-clo-N- [(3-metyl-2-thienyl)sulfonyl]-6-(triflometyl)imidazo[ 1,2-a]pyridin-2-
carboxamit,
8-clo-N-[(4-metyl-2-thienyl)sulfonyl]-6-(triflometyl)imidazo[1,2-a]pyridin-2-
carboxamit,
8-clo-N-[(3-clo-1-metyl-1H-pyrazol-4-yl)sulfonyl]-6-(triflometyl)-imidazo-
[1,2-a]pyridin-2-carboxamit,
8-clo-N-[(5-metoxy-2-nitrophenyl)sulfonyl]-6-(triflometyl)imidazo[1,2-a]-
pyridin-2-carboxamit,
8-clo-N-[(2-clo-5-etylphenyl)sulfonyl]-6-(triflometyl)imidazo[1,2-a]pyridin-2-
carboxamit, ,
8-clo-N-[(1-etyl-3-metyl-1H-pyrazol-4-yl)sulfonyl]-6-(triflometyl)-imidazo-
[1,2-a]pyridin-2-carboxamit,
8-bromo-N-[(2-clo-5-metoxyphenyl)sulfonyl]-6-(triflometyl)-imidazo[1,2-a]-
pyridin-2-carboxamit,
N-[(2-bromo-5-metylphenyl)sulfonyl]-8-clo-6-(triflometyl)imidazo[1,2-a]-
pyridin-2-carboxamit,
8-clo-N-[(2-clo-5-metylphenyl)sulfonyl]-6-(triflometyl)imidazo[1,2-a]pyridin-2-
carboxamit,
8-clo-N-[(3-clo-1-etyl-1H-pyrazol-4-yl)sulfonyl]-6-(triflometyl)imidazo[1,2-a]-
pyridin-2-carboxamit, va
N-[(5-axetyl-2-metylphenyl)sulfonyl]-8-clo-6-(triflometyl)imidazo[1,2-a]-
pyridin-2-carboxamit.
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Céc phuong 4n khéc nifa theo sing ché nhu dugc mo ta trong phan Ban chat
k§ thuat cia sdng ch€ bao gom céc phuong 4n dugc mo ta dudi day. Trong cic
phuong 4n sau, cong thic 1p bao gom céc chat dong phan lap thé, N-oxit, va cic
mu6i clia n6, va “hgp chét c6 cong thic 1p” bao gdm dinh nghia vé c4c phin tir
th€ dugc néu cu thé trong phan Ban chat k§ thuat ctia sdng ché trir khi dugc xé4c
dinh 1o hon trong cac phuong an.

Phuong 4n 15. Hop chét c6 cong thic 1p

RS\(Ii O\\s P
~ N \g
2_N |
(R‘)n/4/ 5 1p
trong dé:
Z.1a O hoac S;

mbi R1 doc 1ap la halogen, xyano, nitro, OR4, NRIR6, C{—Cg alkyl, C;—Cg
haloalkyl, C—Cg alkenyl, Cp—Cg haloalkenyl, Cp—Cg alkynyl, Co—Cg
haloalkynyl, C(X)R7, C(O)OR8, C(O)NR11R12, 5(0),R9,
S(O);NR1IR12, OC(0)R72 hoic N(R10)C(0)R72; hoac C3-C7
xycloalkyl, C4—Cg xycloalkylalkyl hoac C5—C7 xycloalkenyl, mbi
nhém tiy ¥ dugc thé bang tir 1 dén 4 phan tir th€ doc 1ap dugc chon tir
nhém bao gom halogen, xyano, nitro, C1—C4 alkyl, C{—C4 haloalkyl,
OR4a va S(0)R92; hoic C1—Cg alkyl dugc thé bang halogen, xyano,
nitro, OR4, NRIR6, C]—Cg alkyl, C]—Cg haloalkyl, C)—Cg aikenyl,
Cp—Cg haloalkenyl, C)—Cg alkynyl, C)—Cg haloalkynyl, C(X)R7,
C(0)OR8, C(O)NR11R12, §(0),R? hodc S(O))NR1IR12; hoac
phenyl, naphtalenyl hoac vong di thom c6 5 hoac 6 canh, méi nhém tly
¥ dugc thé bing tir 1 dén 5 phan tir th€ doc 1ap duge chon tir nhém bao
gom halogen, xyano, nitro, OR4, NRIRO, C;—Cy alkyl, Co>—Cy4
alkenyl, Cp—Cy alkynyl, C1—C4 haloalkyl, C)—C4 haloalkenyl, Cr—Cg
alkoxyalkyl, C(X)R7, C(O)OR8, C(O)NR11R12, 5(0),R,
S(0)NRIIR12 OC(O)R72 va N(R10)C(O)R 73,

R2 1a H, halogen, xyano, nitro, OR4, NRIR6, C;—Cg alkyl, C1—Cg
haloalkyl, C;—Cg alkenyl, Co—Cg haloalkenyl, Cp—Cg alkynyl, Co—Cg
haloalkynyl, C(X)R7, C(O)OR8, C(O)NR11R12, §(0),R9 hoic
S(0);NR11IR12; hozc C3-C7 xycloalkyl, C4—Cg xycloalkylalkyl hoac
C5—C7 xycloalkenyl, méi nhém tuty § dugc thé bang tir 1 dén 4 phén tir
th€ doc 1ap dugc chon tir nhém bao gém halogen, xyano, nitro, C1—C4
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alkyl, C1—Cy haloalkyl, OR42 va S(0);,,R92; hoic C1—Cg alkyl duoc
th€ bang tir 1 dén 4 phan tlt th€ doc 1ap dugc chon tit nhém bao gém
halogen, Xyano, nitro, OR4, NRIRO, C1—Cg alkyl, C1—Cg haloalkyl,
C7—Cg alkenyl, Cp—Cg haloalkenyl, Cp—Cg alkynyl, Co—Cg
haloalkynyl, C(X)R7, C(O)OR8, C(O)NR11R12, 5(0),R? va
S(O)NR11R12;

R3 1a H, C}—Cg alkyl, C]—Cg haloalkyl, Cp—Cg alkenyl, Cp—Cg haloalkenyl,
Cp—Cg alkynyl, Cp—Cg haloalkynyl, C(X)R7, C(O)ORS,
C(O)NRIIRI12, 5(0);,R hodc S(0);NR11R12; hodc C3-C7
xycloalkyl, C4—Cg xycloalkylalkyl hoac C5—C7 xycloalkenyl, méi
nhém tly ¥ dugc thé bang tir 1 dén 4 phan tir thé doc 1ap duoc chon tir
nhém bao gom halogen, xyano, nitro, Cj—C4 alkyl, C1—C4 haloalkyl,
OR#2 va S(0);R92; hoic C1—Cg alkyl dugc thé bing tix 1 dén 4 phan
tir th€ doc 1ap duge chon tir nhém bao gém halogen, xyano, nitro, OR4,
NRSRO, C|—~Cg alkyl, C;—Cg haloalkyl, Cp—Cg alkenyl, Co—Cg
haloalkenyl, Co—Cg alkynyl, Cp—Cg haloalkynyl, C(X)R7, C(O)ORS,
C(O)NRIIR12, §(0),,R9 va S(O))NR11R12; hoic phenyl tuy ¥ dugec
th€ bang tir 1 dén 5 phén tir th€ doc 1ap duoc chon tir nhém bao gém
halogen, xyano, nitro, OR4, NRIRO, C1—C4 alkyl, Cp—C4 alkenyl,
C2—C4 alkynyl, C1—C4 haloalkyl, Cp—C4 haloalkenyl, Co—Cg
alkoxyalkyl, C(X)R7, C(O)OR8, C(O)NR11R12, S(0),R9,
S(0);NR1IR12, 0C(O)R72 va N(R10)C(O)R 73, 4

Q 1a phenyl, naphtalenyl, vong di thom c6 5 hoac 6 canh hoic hé nhan hai
vong di thom c6 tit 8 dén 10 canh, m6i nhém tiy ¥ dugc thé bing tir 1
dén 5 phén tir th€ doc 1ap dugc chon tit nhém bao gém halogen, xyano,
nitro, OR4, NR3RO, C1—Cg alkyl, C;—Cg haloalkyl, C)—Cg alkenyl,
Cp—Cg haloalkenyl, Co—Cg alkynyl, C)—Cg haloalkynyl, C(X)R7,
C(0)OR8, C(O)NR1IRI2, 5(0),RY, S(O),NR11R12 OC(O)R72,
NR10)Cc(O)R7avaR14;

mobi X doc 1ap 1a O hoic S;

mdi R4 doc lap 1a H, C1—Cg alkyl, C1—Cg haloalkyl, Co—Cg alkenyl, Cr—Cg
haloalkenyl, Co—Cg alkynyl hoac Cp—Cg haloalkynyl; hoiac C1—Cg
alkyl dugc thé béng tix 1 dén 4 phan tir th€ doc 1ap duoc chon tit nhém
bao gém halogen, Xyano, nitro, OR42, NR5aR 62, C1—Cg alkyl, C1—Cg
haloalkyl, C—Cg alkenyl, Cp—Cg haloalkenyl, Co—Cg alkynyl, Co—Cg
haloalkynyl, C(X)R72, C(0)OR82, C(O)NR11R12, 5(0),R92 hoic
S(0)NR11IR12; hozc phenyl tuy § dugc thé bing tir 1 dén 3 phan tir
th€ doc 1ap dugc chon tir nhém bao goém halogen, xyano, nitro, C1—C4
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alkyl, Co—C4 alkenyl, Cp—C4 alkynyl, C1—C4 haloalkyl, Co—Cyg
haloalkenyl, C(X)R72, C(O)OR82, C(O)NR11R12, OR4a, Cy)—Cg
alkoxyalkyl, S(O)R92, S(O),NR11R12 NR5aR6a, OC(O)R72 va
NR10)C(O)R72;

méi R4a doc lap1a H, C 1-Cg alkyl hoac C1—Cg haloalkyl;

méi R doc lap 1a H, NR2R6a, C;—Cg alkyl, C;—Cg haloalkyl, C)—Cg
alkenyl, Cp—Cg haloalkenyl, C>—Cg alkynyl, Co—Cg haloalkynyl,
CX)R7, C(0)OR8, C(O)NR11R12, 5(0);,R? hoic S(0),NR11R12;
hodc C3-C7 xycloalkyl, C4—Cg xycloalkylalkyl hoic C5—C7
xycloalkenyl, méi nhém tuty § dugc thé bang tir 1 dén 4 phan tir the doc
1ap dugc chon tir nhém bao gom halogen, xyano, nitro, C1—C4 alkyl,
C1—C4 haloalkyl, OR42 va S(0);,R92; hoic phenyl tuy ¥ dugc the
bang tir 1 dén 3 phan tir th€ doc 1ap dugc chon tir nhém bao gém
halogen, Xyano, nitro, C1—C4 alkyl, Cp—C4 alkenyl, Cp—Cy4 alkynyl,
C1—C4 haloalkyl, C)—C4 haloalkenyl, C(X)R72, C(O)OR 82,
C(O)NRLIRI2, OR42, Cy)—Cg alkoxyalkyl, S(O),R92,
S(0),NR1IR12 NR5>aR6a, OC(O)R72 va N(R10)C(O)R 72,

mbi R2 doc 1ap 12 H hoac C1—Cg alkyl;

- mdi RO doc 1ap 1a H, C1—Cg alkyl, C{—Cg haloalkyl, C)—Cg alkenyl, Co—Cg
haloalkenyl, Cp—Cg alkynyl hoac Cy—Cg haloalkynyl; hoic C3—C7
xycloalkyl, C4—Cg xycloalkylalkyl hoac C5—C7 xycloalkenyl, mbi
nhém tiy § dugc thé bang tir 1 dén 4 phan tit thé doc 14ap duec chon tir
nhém bao gém halogen, xyano, nitro, C1—C4 alkyl, C1—C4 haloalkyl,
OR42 va S(0),R93;

méi R62 doc 1ap 12 H, C1—Cg alkyl, C(O)R13 hoac C(O)OR13;

mdi R7 doc lap 1a H, C;—Cg alkyl, C1—Cg haloalkyl, Cp—Cg alkenyl, Cr—Cg
haloalkenyl, Co—Cg alkynyl hodac C>—Cg haloalkynyl; hoac C3—C7
xycloalkyl, C4—Cg xycloalkylalkyl hoac C5—C7 xycloalkenyl, mbi
nhém tity § dugc thé bang tir 1 dén 4 phan tir thé doc 1ap duoc chon tir
nhém bao gém halogen, xyano, nitro, C1—Cy alkyl, C1—Cy haloalkyl,
OR42 va §(0);,R93; hoac phenyl tuy ¥ duoc thé bing tir 1 dén 3 phan
tir th€ doc 1ap dugc chon tir nhém bao gém halogen, Xyano, nitro,
C1—C4 alkyl, C—C4 alkenyl, Cp—C4 alkynyl, C1—C4 haloalkyl, Co—Cy4
haloalkenyl, C(X)R72, C(0)OR82, C(O)NR11R12, OR4a, C)—Cq
alkoxyalkyl, S(0);,R92, S(O),NR11R12 NR5aR6a OC(O)R72 va
NR10)CO)R72;

mé&i R72 doc 1ap 1a C1—Cg alkyl hoic C1—Cg haloalkyl;
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mbi R8 doc lap 1a H, C1—Ce alkyl, C1—Cg haloalkyl, Cp—Cg alkenyl, Cp—Cg
haloalkenyl, Cp—Cg alkynyl hoac Cp—Cg haloalkynyl; hoiac C3—C7
xycloalkyl, C4—Cg xycloalkylalkyl hoac C5—C7 xycloalkenyl, méi
nhém tiy ¥ duoc thé bang tix 1 dén 4 phén tir thé doc lap duoc chon tir
nhém bao gém halogen, xyano, nitro, C{—C4 alkyl, C1—C4 haloalkyl,
OR42 va S(0);,R92; hoic C;—Cg alkyl duoc thé bing tir 1 dén 4 phan
tir th& doc 1ap dugc chon tit nhém bao gém halogen, xyano, nitro, OR4,
NRIRO, C;—Cg alkyl, C—Cg haloalkyl, Cp—Cg alkenyl, Cr—Cg
haloalkenyl, Cp—Cg alkynyl, Cp—Cg haloalkynyl, C(X)R7, C(O)ORS,
C(O)NRIIRI12, 5(0),R? va S(0);NR11R12; hodc phenyl tuy § duoc
th€ bang tir 1 dén 3 phan tir th€ doc 14p dugc chon tir nhém bao gom
halogen, xyano, nitro, C1—C4 alkyl, Cp—C4 alkenyl, Cr—C4 alkynyl,
C1—C4 haloalkyl, Cp)—C4 haloalkenyl, C(X)R72, C(O)OR82,
C(O)NR1IR12 OR42, Cy—Cg alkoxyalkyl, S(O),R92,
S(0)NR11R12 NR5aR6a, 0C(O)R72 va N(R1O)C(O)R 72,

mbi R8a doc 1ap 1a C1—Ce alkyl hodc C1—Cg haloalkyl;

mbi R9 doc l1ap 1a H, C1—Cg alkyl, C1—Cg haloalkyl, Cp—Cg alkenyl, Cr—Cg
haloalkenyl, Cp—Cg alkynyl hoac Cp—Cg haloalkynyl; hoac C1—Cg
alkyl dugc thé bang tir 1 dén 4 phan tit th€ doc 1ap dugc chon tir nhém
bao gém halogen, xyano, nitro, OR4, NRIRO, C{—Cg alkyl, C;—Cg
haloalkyl, Co—Cg alkenyl, Cp—Cg haloalkenyl, Cp—Cg alkynyl, Co—Cg
haloalkynyl, C(X)R7, C(O)OR8, C(O)NR1IR12, S(0),R? va
S(0);NR 1R 12; hoac phenyl tuy ¥ dugc thé bing tix 1 dén 3 phan tix
th€ doc lap dugc chon tir nhém bao gém halogen, xyano, nitro, C1—Cy4
alkyl, Co—Cy alkenyl, Cp—C4 alkynyl, C1—C4 haloalkyl, Cp—C4
haloalkenyl, C(X)R72, C(O)OR82, C(O)NR11R12, OR4a, C)—Cg
alkoxyalkyl, S(0);,R%2, S(O),NR11R12 NR5aR62 OC(O)R72 va
NRI0O)C(O)R73;

mdi R92 doc 1ap 1a C;—Cg alkyl hoic C1—Cg haloalkyl;

mbi R10 doc 1ap 1a H, C1—Cg alkyl, C;—Cg haloalkyl, C;—Cg alkenyl,
Cp—Cg haloalkenyl, Cp—Cg alkynyl, C)—Cg haloalkynyl, C(X)R72,
C(0)OR82, C(O)NR11R12, §(0),R92 hoic S(O))NR1IR12;

mébi R102 doc 1ap 1a H, C1—Cg alkyl, C;—Cg haloalkyl, C)—Cg alkenyl,
Cp—Cg haloalkenyl, Cp—Cg alkynyl hoiac Cp—Cg haloalkynyl,

mbi R11 doc 1ap 12 H, C]—Cg alkyl, C;—Cg haloalkyl, C)—Cg alkenyl,
Cp—Cg haloalkenyl, Cp—Cg alkynyl hoac Cp—Cg haloalkynyl; hoic
C3—C7 xycloalkyl, C4—Cg xycloalkylalkyl hoac C5—C7 xycloalkenyl,
moi nhém ty ¥ dugc thé bang tir 1 dén 4 phan tir thé doc lap dugc chon
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tlr nhém bao gém halogen, xyano, nitro, C{—Cy4 alkyl, C1—C4
haloalkyl, OR42 va S(0);,R93; hoic C;—Cg alkyl dugc thé bing
halogen, xyano, nitro, OR42, NRJaR6a, C1—Cg alkyl, C1—Cg
haloalkyl, C—Cg alkenyl, C>—Cg haloalkenyl, Cp—Cg alkynyl, Cr—Cg
haloalkynyl, C(X)R72, C(O)OR82, C(O)NR11aR12, §(0),R92 hoic
S(0);NR11aR12; hoac phenyl tuy ¥ duoc thé bing tix 1 dén 3 phan tir
th€ doc 1ap dugc chon tir nhém bao gom halogen, xyano, nitro, C1—C4
alkyl, Cp—C4 alkenyl, Cp—C4 alkynyl, C1—C4 haloalkyl, Co—Cy
haloalkenyl, C(X)R72, C(O)OR82a, C(O)NR11aR12, OR4a, C,—Cq
alkoxyalkyl, S(0);,R%3, S(O),NR11aR12 NR5aR6a OC(O)R7a va
N(Rloa)C(O)R7a;

mdi R112 doc 1ap 1a H, C;—Cg alkyl, Co—Cg alkenyl hoac Cy—Cg alkynyl;
méi R12 doc lap 1a H, C1—Cg alkyl, Cp—Cg alkenyl hozc Cr—Cg alkynyl;
mbi R13 doc 1ap 1a H hoac C1—Cy alkyl;

méi R14 doc 1ap 1a C3—C7 xycloalkyl, C4—Cg xycloalkylalkyl hoac C5—C7

xycloalkenyl, m6i nhém tiy § dugc thé bang tir 1 dén 4 phan tir the doc
1ap dugc chon tir nhém bao gém halogen, xyano, nitro, C1—Cy alkyl,
C1—C4 haloalkyl, OR42 va S(0);,R92; hoic C1—Cg alkyl dugc thé
bang tir 1 dén 4 phan tirthé doc 1ap duge chon tir nhém bao gém
halogen, xyano, nitro, OR4, NRIRO, C1—Cg alkyl, C{—Cg haloalkyl,
Cp—Cg alkenyl, Cp—Cg haloalkenyl, Cr—Cg alkynyl, Cp—Cg
haloalkynyl, C(X)R7, C(O)OR8, C(O)NR11R12, S(0),R9 va
S(O)2NR1 1R12; hoic phenyl, naphtalenyl hoac vong di thom c¢6 5
hoac 6 canh, méi nhém tuy ¥ dugc thé bang tir 1 dén 5 phén tir thé doc
1p dugc chon tr nhém bao gém halogen, xyano, nitro, OR4, NRIRO,
C1—C4 alkyl, Cp—C4 alkenyl, Cp—C4 alkynyl, C;—C4 haloalkyl, Co—Cy4
haloalkenyl, Cy—Cg alkoxyalkyl, C(X)R7, C(O)OR8, C(O)NR11R12
S(0)mRY, S(0)NR1IR12, OC(O)R72 va N(R10)C(O)R72;

moi m doc 1ap 12 0, 1 hodc 2; va
n bang 0, 1, 2, 3 hoic 4.
Phuong 4n 16. Hop chit c6 cong thitc 1p trong d6 Z 1a O.
Phuong 4n 17. Hop chat c6 cong thic 1p trong d6 Z 14 S.
Phuong 4n 18. Hop chét c6 cong thitc 1p hoac Phuong 4n 1 hoac 2 trong d6

mé&i R1 doc 1ap 12 halogen, xyano, nitro, OR4, C1—Cg alkyl hodc
C1—Cg haloalkyl. ’

Phuong 4n 18a. Hop chit theo Phuong 4n 18 trong d6 méi R1 doc lap 1a

halogen, C1—Cg haloalkyl hoac C1—Cg haloalkoxy (tic 1a OR4 va R4
l1a C1-Cg haloalkyl).
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Phuong 4n 18b. Hop chét theo Phuong 4n 18a trong d6 n bing 2, vamot R1 1a
& vi tri 3, va R1 thit hai ndm & vi tri 5.

Phuong 4n 18c. Hop chit theo Phuong 4n 18a hoic 18b trong d6 méi R1 doc
lap 1a halogen hoac C;{—C» haloalkyl.

Phuong 4n 18d. Hop chit theo Phuong 4n 18c trong d6 méi R1 doc lapla Cl,
Br hoac CF3.

Phuong 4n 18e. Hop chét theo Phuong 4n 18c trong d6 n bing 2, va méi R1
doc lap 1a Cl, Br hoac CF3.

Phuong 4n 18f. Hop chat c6 cong thic 1p trong d6 n bang 1, va R1 1a CF3 va
nim & vi tri 3.

Phuong 4n 18g. Hop chét c6 cong thitc 1p trong d6 n bing 2, vamot R1 1a
CF3 vandm & vi tri 3, va R thit hai 13 Cl va nim & vi tri 5.

Phuong 4n 18h. Hop chét c6 cong thitc 1p trong d6 n bing 2, va mot R1 1a
CF3 va nim & vi tri 3, va R thit hai 12 Br va nim & vi trf 5.

Phuong 4n 19. Hop chiét c6 cong thitc 1p hoac hgp chét bt ky ctia cdc phuong
an 15-18h trong d6 Q 1a phenyl hoac vong di thom c6 5 hoic 6 canh,
mdi nhém tiry ¥ dugc thé béng tir 1 dén 3 phan tir thé doc 1ap duoc chon
tir nhém bao gém halogen, xyano, nitro, OR4, NRIRS, C1—C4 alkyl,
(Cp—C4 alkenyl, Cp—C4 alkynyl, C1—C4 haloalkyl, Co)—Cy4 haloalkenyl,
Cp--Cg alkoxyalkyl, C(X)R7, C(0)OR8, C(O)NR11R12, S(0),RY,
S(0);NR11R12 0C(O)R7a va N(R10)C(O)R 7.

Phuong an 19a. Hop chat theo Phuong 4n 19 trong d6 Q 1a phenyl, pyridinyl,
pyrazolyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl hoac thienyl, mi
nhém tiy ¥ dugc thé bang tir 1 dén 3 phan tir thé doc 1ap duoc chon tir
nhém bao gém halogen, Xyano, nitro, OR4, NRIRO, C1—C4 alkyl,
Cp—C4 alkenyl, Cp—Cy alkynyl, C1—C4 haloalkyl, Co)—Cy4 haloalkenyl,
Cp—Cg alkoxyalkyl, C(X)R7, C(0)OR8, C(O)NR11R12, 5(0),RY,
S(0)NRIIRI2 0C(O)R72 va N(R10)C(O)R 7.

Phuong 4n 19b. Hop chat theo Phuong 4n 19a trong d6 Q 1a phenyl tuy y duoc
th& bang tir 1 dén 3 phan tir th€ doc 1ap duoc chon tir nhém bao gém
halogen, xyano, nitro, OR4, NRSR6, C1—C4 alkyl, Cp—C4 alkenyl,
Cp—C4 alkynyl, C1—C4 haloalkyl, Cp—C4 haloalkenyl, Cr—Cg
alkoxyalkyl, C(X)R7, C(O)OR8, C(O)NR11R12 S(0),RY,
S(0)>NR1IR12 OCO)R72 va N(R1O)C(O)R7a,

Phuong 4n 19c. Hop chat theo Phuong 4n 19a trong d6 Q 12 pyridinyl tuy § -
dugc thé€ bang tix 1 dén 3 phan tir thé doc 1ap dugc chon tir nhém bao
g6m halogen, xyano, nitro, OR4, NRIR0, C{—C4 alkyl, C)—Cy
alkenyl, Cp—C4 alkynyl, C1—C4 haloalkyl, Cp—C4 haloalkenyl, Cr—Cg
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alkoxyalkyl, C(X)R7, C(O)OR8, C(O)NR11R12, 5(0),RY,
S(0)NR1IR12, 0C(O)R7a va N(R10)C(O)R7a.

Phuong 4n 19d. Hop chét theo Phuong 4n 19a trong d6 Q 1a pyrazolyl tuy y

dugc thé bang 1 hodc 2 phan ti the€ doc 1ap duoc chon tir nhém bao
g6m halogen, xyano, nitro, OR4, NRIRO, C;-Cy alkyl, Co—Cy
alkenyl, Cp—Cy4 alkynyl, C1—Cy4 haloalkyl, Cp—C4 haloalkenyl, Co—Cg
alkoxyalkyl, C(X)R7, C(O)ORS8, C(O)NR1IR12 S(0),RY,
S(0),NR1IR12, OC(O)R72 va N(R10)C(O)R7a.

Phuong 4n 19e. Hop chét theo Phuong 4n 19a trong d6 Q 1a oxazolyl tuy ¥

dugc thé€ bang 1 hoac 2 phan tit thé doc 1ap duoc chon tir nhém bao
gdm halogen, xyano, nitro, OR4, NRIRO, C;~Cy alkyl, Co—Cy
alkenyl, Co—Cy alkynyl, C1—C4 haloalkyl, Cp—C4 haloalkenyl, Co—Cg
alkoxyalkyl, C(X)R7, C(O)OR8, C(O)NR11R12 S(O) R,
S(0)»NR1IR12, 0C(O)R72 va N(R10)C(O)R 2.

- Phuong 4n 19f. Hop chét theo Phuong 4n 19a trong d6 Q 1a thiazolyl tuy

dugc thé bang 1 hodc 2 phan tir th€ doc 14p duge chon tir nhém bao
gom halogen, xyano, nitro, OR4, NRIRO, C;—Cj4 alkyl, Co—Cy
alkenyl, Cp—Cy alkynyl, C1—Cy haloalkyl, C9—C4 haloalkenyl, Co>—Cg
alkoxyalkyl, C(X)R7, C(O)OR8, C(O)NR1IR12 S(0),RY,
S(0)NRLIR12 0C(O)R72 va NR1O)C(O)R 72,

Phuong 4n 19g. Hop chit theo Phuong 4n 19a trong d6 Q 1a isoxazolyl tuy y

dugc thé bang 1 hodc 2 phén tir the doc 1ap duge chon tir nhém bao
gom halogen, xyano, nitro, OR4, NRIRO, C{—Cy alkyl, Cr—C4
alkenyl, Cp—Cy alkynyl, C1—C4 haloalkyl, Co—C4 haloalkenyl, Co—Cg
alkoxyalkyl, C((X)R7, C(0)OR8, C(O)NR11R12, S(0),RY,
S(0)NR1IR12, 0C(O)R7a va N(R10)C(O)R7a,

Phuong 4n 19h. Hop chat theo Phuong dn 19a trong d6 Q 1a isothiazolyl tuy y

duoc thé bang 1 hoac 2 phan tir th€ doc 14p dugc chon tit nhém bao
gém halogen, xyano, nitro, OR4, NRIRO, C;—Cy alkyl, Cr—Cy4
alkenyl, Co—Cy alkynyl, C1—Cy4 haloalkyl, Co—C4 haloalkenyl, Co—Cg
alkoxyalkyl, C(X)R7, C(O)OR8, C(O)NR11R12, 5(0),RY,
S(0)NR1IR12, 0C(O)R7a va N(R10)C(O)R7a,

Phuong 4n 19i. Hop chat theo Phuong dn 19a trong d6 Q 1a thienyl tuy y dugc

thé bang tir 1 dén 3 phan tir th€ doc 1ap duoc chon tir nhém bao gém
halogen, Xyano, nitro, OR4, NRSRS, C1—C4 alkyl, Cp—C4 alkenyl,
(Cp—C4 alkynyl, C1—C4 haloalkyl, Cp—C4 haloalkenyl, Co—Cg
alkoxyalkyl, C(X)R7, C(O)ORS8, C(O)NR11R12, S(O),RY,
S(0),NR1IR12, 0C(O)R7a va N(R10)C(O)R7a,
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Phuong 4n 19j. Hop chét theo Phuong 4n 19b trong d6 Q 1a phenyl tuy y duoc
thé bang tir 1 dén 3 phan tir the doc 1ap duoc chon tir nhém bao gom
halogen, xyano, OR4, C1—Cy alkyl, C1—C4 haloalkyl, C(X)R7 va
C(O)ORS.

Phuong 4n 19k. Hop chét theo Phuong dn 19¢ trong d6 Q 1a pyridinyl tuy §
dugc thé bang tir 1 dén 3 phan tir the doc 1ap dugc chon tit nhém bao
gbm halogen, xyano, OR4, C1—C4 alkyl, C]—C4 haloalkyl, C(X)R7 va
C(O)ORS.

Phuong 4n 20. Hop chét c6 cong thitc 1p hoac hop chét bat ky ciia cdc phuong
4n 15-19k trong d6 R2 1a H, halogen hoic C;—Cg alkyl.

Phuong 4n 20a. Hop chét theo Phuong 4n 20 trong 46 R2 1a H, F, Cl, Br hoac
C1—Cy alkyl.

Phuong 4n 20b. Hop chét theo Phuong 4n 20a trong d6 R2 1a H, Cl, Br hoac
CHs.

Phuong 4n 21. Hop chét c6 cong thic 1p hoac hop chit bat ky ciia cdc phuong
4n 15-20b trong d6 R3 12 H, C1—Cg alkyl, C{—Cg haloalkyl, C(X)R7,
C(O)OR8 hoac S(O)mR9 hoac C1—Cg alkyl dugc thé bang 1 hoic 2
OR4.

Phuong 4n 21a. Hop chét theo Phuong 4n 21 trong d6 R3 12 H hoic C1—Cg
alkyl.

Phuong 4n 21b. Hop chit theo Phuong 4n 21a trong d6 R3 1a H.

Phuong an 22. Hop chét c6 cong thitc 1p hoac hop chat bat ky cta cac phuong
4n 15-21b trong d6 R4 1a H, C1—Cg alkyl, C;—Cg haloalkyl, Cr—Cg
alkenyl, Cp—Cg haloalkenyl, Cp—Cg alkynyl hoac Co—Cg haloalkynyl;
hoac C1—Cg alkyl dugc thé bang tix 1 dén 4 phan tir the doc lap duoc
chon tir nhém bao gém halogen, xyano, nitro, OR42, NR2R6a, C;—Cg
alkyl, C1—Cg haloalkyl, C)—Cg alkenyl, C)—Cg haloalkenyl, Co>—Cg
alkynyl, Cy)—Cg haloalkynyl, C(X)R72, C(O)OR82, C(O)NR11R12,
S(0)yR92 hoac S(O))NR1IR12,

Phuong 4n 23. Hop chat c6 cong thitc 1p hodc hop chét bat ky cla cac phuong
4n 15-22 trong d6 RY is H, NR3aR 62, C;—Cg alkyl, C;—Cg haloalkyl,
Cp—Cg alkenyl, Cp—Cg haloalkenyl, Cp—Cg alkynyl, Co—Cg
haloalkynyl, C(X)R7, C(O)OR8, C(O)NR11R12, 5(0),R9 hoic
S(0),NR11IR12; hoac C3-C7 xycloalkyl, C4—Cg xycloalkylalkyl hoac
C5—C7 xycloalkenyl, mbi nhém tity ¥ dugc thé bang tir 1 dén 4 phan tix
th€ doc lap dugc chon tir nhém bao gém halogen, xyano, nitro, C1—Cyg
alkyl, C1~C4 haloalkyl, OR42 va S(0),R%2.
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Phuong 4n 24. Hop chat c¢6 cong thiic 1p hoidc hgp chét bat ky clia cic phuong
4n 15-23 trong d6 RO is H, C1—Cg alkyl, C1—Cg haloalkyl, Co—Cg
alkenyl hodc Cy—Cg alkynyl; hoac C3—C7 xycloalkyl hodc C4—Cg
xycloalkylalkyl, m6i nhém tdy ¥ dugc thé bing 1 hoic 2 phan tir thé
doc 1ap dugc chon tir nhém bao gém halogen, xyano, C1—Cy alkyl,
C1—C4 haloalkyl va OR43;

Phuong 4n 25. Hop chat ¢6 cong thiic 1p hoac hop chét bat ky cta cdc phuong
4n 15-24 trong d6 R7 is H, C;—Cg alkyl, C1—Cg haloalkyl, Cr—Cq
alkenyl, Cy—Cg haloalkenyl, Co—Cg alkynyl hoic C>—Cg haloalkynyl;
hoac C3—C7 xycloalkyl, C4—Cg xycloalkylalkyl hoac C5—C7
xycloalkenyl, méi nhém tity § dugc thé bang tir 1 dén 4 phan tir thé doc
lap dugc chon tir nhém bao gom halogen, xyano, nitro, C1--Cy alkyl,
C1—C4 haloalkyl, OR42 va S(O),R%2.

Phuong 4n 26. Hop chat c6 cong thitc 1p hoac hgp chat bat ky clia cac phuong
&n 15-25 trong d6 R8 is H, C;—Cg alkyl, C1—Cg haloalkyl, Cr—Cg
alkenyl, Cp—Cg haloalkenyl, Co—Cg alkynyl hoac Cy—Cg haloalkynyl;
hodc C3—C7 xycloalkyl, C4—Cg xycloalkylalkyl hoac C5—C7
xycloalkenyl, méi nhém tty § dugc thé bang tir 1 dén 4 phan tir thé doc

- 1ap duoc chon tit nhém bao gém halogen, Xyano, nitro, C1—C4 alkyl,
C1-C4 haloalkyl, OR42 va S(0);,R92; hoic C1—Cg alkyl dugc thé
bang tir 1 dén 4 phan tir th€ doc 1ap dugc chon tir nhém bao gom
halogen, Xyano, nitro, OR42, NR5aR6a, C1—Cg alkyl, C1—Cg
haloalkyl, Co—Cg alkenyl, Cp—Cg haloalkenyl, Co—Cg alkynyl, Cr—Cq
haloalkynyl, C(X)R72, C(O)OR82, C(O)NR11R12, $(0),,R92 hoic
S(O)NR1IR12,

Phuong 4n 27. Hop chit c6 cong thiic 1p hoidc hop chét bat ky ctia cac phuong
4n 15-26 trong d6 R 1a H, C1—Cg alkyl, C1—Ce haloalkyl, Cp—Cg
alkenyl, Cy—Cg haloalkenyl, Cp—Cg alkynyl hoac Cp—Cg haloalkynyl;
hoac C1—Cg alkyl dugc thé bang tix 1 dén 4 phan tir the doc 1ap duoc
chon tir nhém bao gém halogen, xyano, nitro, OR42, NR5aR6a, C1—Ce
alkyl, C1—Cg haloalkyl, Cp—Cg alkenyl, Cp—Cg haloalkenyl, Co—Cg
alkynyl, Cp—Cg haloalkynyl, C(X)R72, C(O)OR82, C(O)NR11R12,
S(0)mR 92 hoic S(0)NR1IR12,

Phuong 4n 28. Hop chit c6 cong thitc 1p hodc hop chat bat ky ctia cdc phuong
4n 15-27 trong d6 R10 13 H, C1—Cg alkyl, C;—Cg haloalkyl, C)—Cg
alkenyl hodac Cp—Cg alkynyl.

Phuong 4n 29. Hop chét ¢ cong thitc 1p hoac hop chét bat ky cia cdc phuong
4n 15-28 trong d6 R14 1a C3-C7 xycloalkyl, C4—Cg xycloalkylalkyl
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hodc C5—C7 xycloalkenyl, mbi nhém tty ¥ dugc the bang tir 1 dén 4
phan tit th€ doc 1ap dugc chon tir nhém bao gdm halogen, Xyano, nitro,
C1—C4 alkyl, C1—C4 haloalkyl, OR42 va S(O);,R92; hoic C;—Cg alkyl
duoc thé bang tir 1 dén 4 phan tit thé doc 1ap dugc chon tir nhém bao
g6m halogen, xyano, nitro, OR4, NRIR6, C1—Ce alkyl, C1—Cg
haloalkyl, Co—Cg alkenyl, Cp—Cg haloalkenyl, Cp—Cg alkynyl, Cp—Cg
haloalkynyl, C(X)R7, C(O)OR8, C(O)NR11R12, S(0),R9 hoac
S(O)NR1IR12,

Cac phuong 4n theo sing ché, bao gém cdc phuong 4n 15-29 trén day ciing
nhu cdc phuong 4n khéc bét ky dugc mo ta trong ban mo ta nay, ¢ thé duoc két
hop theo cach bat ky, va phan mo ta vé cdc cai bién trong cac phuong 4n khong
nhitng dé cap dén hop chat c6 cong thifc 1p ma con dén hop chit ban ddu va hop
chét trung gian c6 thé sir dung dé di€u ch€ hop chét c6 cong thic 1p. Ngoai ra,
cac phuong 4n theo sdng ché, bao gom cac phuong 4n 15-29 trén day ciing nhu
cac phuong an khic bat ky duoc mo ta trong ban mo ta nay, va t6 hop bat ky clia
chiing, d€ cap dén ché phdm va phuong phap theo sang ché.

T6 hop clia cdc phuong 4n 15-29 dugc minh hoa bdi:

Phuong 4n A1. Hop chét c6 cong thic 1p trong do

Z1a0;va

Q 1a phenyl hodc vong di thom c6 5 hoéc 6 canh, méi nhém tiy ¥ dugc thé
bang tir 1 dén 3 phan tir th€ doc lap dugc chon tir nhém bao gom
halogen, xyano, nitro, OR4, NRIRO, C1—C4 alkyl, Cp—C4 alkenyl,
C2—C4 alkynyl, C1—Cy haloalkyl, Cp—Cy4 haloalkenyl, Cp—Cg
alkoxyalkyl, C(X)R7, C(O)OR8, C(O)NR11R12, 5(0),RY,
S(O)NR1IR12 0C(O)R72 va N(R10)C(O)R7a,

Phuong 4n B1. Hop chat theo Phuong 4n Al trong d6

Q 1a phenyl, pyridinyl, pyrazolyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl
hoic thienyl, méi nhém tiy ¥ dugc thé bang tix 1 dén 3 phén tir the doc
1ap dugc chon tit nhém bao gédm halogen, xyano, nitro, OR4, NRSRS,
C1—C4 alkyl, Cp—C4 alkenyl, Cp—C4 alkynyl, C1—Cy4 haloalkyl, Co—C4
haloalkenyl, C)—Cg alkoxyalkyl, C(X)R7, C(O)ORS8, C(O)NR11R12,
S(O)mRY, S(O)NR11R12 OC(O)R72 va N(R10)C(O)R 72,

Phuong 4n C1. Hop chat theo Phuong 4n Bl trong d6

mdi R1 doc l1ap 1a H, halogen, xyano, nitro, OR4, C1—Cg alkyl hoac C1—C6
haloalkyl;

RZ 12 H, halogen hoic C1—Cg alkyl;

R3 1a H, C|-Cg alkyl, C1—Cg haloalkyl, C(X)R7, C(O)OR8 hoic S(O)R?;
hodc C;—Cg alkyl dugc thé bing 1 hoic 2 OR4; va
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n bang 1 hoic 2.

Dang lvu § 1a hop chat theo sang ché dugc dac trung béi su chuyén hod
thuan loi va/hoac ki€u tén du dét va c6 hoat tinh phong trir phd giun tron k¥ sinh
trong nong nghiép va phi nong nghiép.

Dac biét luu y 1a céc phuong 4n clia sing ché vi 1y do phd phong trir giun
tron ky sinh va y nghia kinh t&, bio vé cay nong nghiép khoéi thuong tén do giun
tron ky sinh gy ra bang cdch phong trir giun tron ky sinh 13. Hop chét theo sang
ché dugc quan tim vi dac diém hoan chuyén thuén lgi ciia ching hoac noi hip

trong cay ciing bao v¢ 14 hoac cdc phan khéc ctia cay khong truc tiép duoc tiép xiic
- v6i hop chat c6 cong thitc 1 hodc ché phidm chita hop chét nay.

Cac phuong én thyc hién cling dugc wu tién theo sédng ché 1a cac ché phdm
- chia hop chét cia cdc phuong 4n thyc hién bat ky trén day, cling nhu cic phuong
an thyc hién bét ky khic theo sdng ché, va hén hop bat ky clia ching, va it nhat
mot thanh phén b8 sung dugc chon tit nhém bao gom chét hoat dong bé mat, chat
pha lodng ran va chat pha loang 10ng, ché€ phdm niy tuy ¥ con bao gém it nhat mot 7
chat hoac hoat chat sinh hoc bd sung.

Cac phuong 4n thuc hién ciing dugc wu tién theo sang ché 1a cac ché pham dé
phong tri giun tron Ky sinh chita luong hitu hiéu sinh hoc hgp chét clia cic phuong
an thuc hién bt ky trén day, ciing nhu cic phuong 4n thuc hién bat ky khac theo
sdng ché, va hon hop bat ky ciia ching, va it nhat mot thanh phan bd sung duogc
chon tr nhém bao gdm chét hoat dong bé mat, chét pha loang rin va chat pha
lodng 16ng, ch€ phdm nay tuy ¥ cdn chita lugng hitu hiéu sinh hoc cia it nhat mot
chéit hogc hoat cht sinh hoc bd sung. Cic phuong 4n thuc hién theo séng ché con
gbm cdc phuong phép phong trir giun trdn k¥ sinh bao gém budc cho giun tron ky
sinh hodc mo6i trudng ctia né ti€p xic véi lugng hitu hiéu sinh hoc hop chét ciia céc
phuong 4n thyc hién b4t ky trén day (vi du, ché phdm theo sing ché).

Cac phuong 4n thyc hién theo sing ch€ ciing gém ché phdm chita hop chit
ctia cdc phuong 4n thuc hién bét ky trén day & dang ché phdm 10ng tudi dat. Cac
phuong 4n thyc hién theo sdng ché€ con gém cac phuong phdp phong trir giun tron
ky sinh bao gom budc cho dat ti€p xic véi ch€ phdm 16ng & dang ngdm vao dat
chita lugng hitu hi¢u sinh hoc hop chat clia cic phuong 4n thuc hién bét ky trén
day.

Cac phuong 4n thyc hién theo sing ché cling gém ch& phdm phun dé phong
trlt giun tron ky sinh chita lugng hitu hiéu sinh hoc hgp chat clia cdc phuong 4n
thuc hién bét ky trén day va chét ddy. Cac phuong 4n thyc hién theo séng ché con
gém ché€ phdm méi d€ phong trir giun tron ky sinh chita lugng hitu hiéu sinh hoc
hop chat clia cdc phuong 4n thuc hién bét ky trén day, mot hoac nhiéu nguyeén licu
thic an, tuy ¥ chat hdp dan, va tuy y chat giit 4m.
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Céc phuong 4n theo sdng ch€ ciing bao gom phuong phdp bao vé hat khoi
giun tron ky sinh bao gém budc cho hat tié€p xidc vé6i luong hitu hiéu sinh hoc ctia
hop chit cua cdc phuong 4n thuc hién bét ky trén day.

Phuong 4n clia sing ch€ ciing bao gém phuong phép phong trir loai gay hai
khong xuong s6ng bao gom budc cho loai gay hai khong xwong song hoic moi
truong xung quanh chiing ti€p xic véi hgp chét c6 cong thitc 1, N-oxit hoic mudi
ctia né véi lugng hitu hiéu vé& mat sinh hoc, (vi du, duéi dang ché phdm duoc mo ta
trong bin mo ta nay), véi diéu kién phuong phdp ndy khong phéi 1a phuong phap
st dung thudc dé diéu tri cho ngudi hoic dong vat.

Séng ché ciing d¢ xudt phuong phép, trong d6 loai gay hai khong xuong
'song hodc mai truong xung quanh chding dugc cho ti€p xidc véi ché phdm chia
“hop chit c6 cong thic 1, N-oxit hoac mudi cia n6 véi lugng hitu hiéu vé mat sinh
hoc va it nhat mot thanh phén bd sung duge chon tir nhém gém chat hoat dong bé
mat, chat pha lodng dang rén va chat pha lodng dang 16ng, ché phdm ndy tuy ¥
chifa thém it nhat mot hop chat hoac chét c6 hoat tinh sinh hoc b sung véi luong
hitu hiéu sinh hoc, véi di€u kién phuong phap nay khong phai 1a phuong phdp sir
dung thudc dé diéu tri cho ngudi hodc dong vat.

Mot hoac nhi€u phuong phdp trong s6 cdc phuong phap va cic dang bién ddi
sau nhur dugc mo ta trén céc So d6 tix 1-8 c6 thé sit dung dé diéu ché hop chat c6
cong thic 1. Dinh nghia vé X, Q, R1, R2 va R3 trong hop chit c6 cong thitc 1a—1c
va 2-10 du6i day 1a nhu duoc xé4c dinh trén day trong phan Ban chat k§ thuat clia
séng ché, trir khi c6 quy dinh khac: Hop chat c6 cong thic 1a—1c 1a cdc nhém phu
c6 cong thitc 1 va toan bo cic phan tir thé clia hgp chat c6 cong thic 1a—1c 14 nhu
dugc xé4c dinh trén day doi véi hop chat c6 cong thiic 1, trir khi ¢6 quy dinh khéc.
Nhiét do trong phong nim trong khoang tix 20 dén 25°C.

Hop chat c¢6 cong thitc 1a (tic 1a Cong thic 1 trong d6 Z 1a oxy va R3 1a H)
c6 thé dugc diéu ché bing phan tng cta axit cacboxylic c6 cong thic 2 véi aryl
hodc heteroaryl sulfonamit c6 cong thitc 3 nhu dugc thé hién trong So d6 1. Thong
thuong, chat ngdu hop amit va chat xic tic nhu N,N-dimetylaminopyridin
(DMAP) dugc sit dung trong phuong phdp ciia So d6 1. Chit ngiu hop amit bao
gom 1-etyl-3-(3-dimetylaminopropyl)-carbodiimit hydroclorua (EDC), N,N’-
dixyclohexylcarbodiimit (DCC) va 1,1’-cacbonyldiimidazol (CDI). Phan tng c6
thé dugc thyuc hién & nhiét d6 nim trong khoang tir nhiét do trong phong dén nhiét

- d06 héi luu cla dung moi. Cic dung moi thong thudng bao gém ruou, ete, este,
amit va hydrocacbon dugc halogen hoa. BuGc D cuia Vi du téng hop 1 mé ta nhém
diéu kién hitu ich cu thé sit dung EDC/DMAP trong hén hop dung méi véi ty 1é
1:1 cua #-butanol va diclometan.
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Hop chét c6 cong thic 1a c6 thé dugc diéu ché bing phan tng clia clorua cia
axit cacboxylic ¢6 cong thitc 4 v6i aryl hoac heteroaryl sulfonamit c6 cong thic 3
nhu dugc thé hién trong So dd 2. Phan tng thudng bao gém viéc st dung bazo nhu
trietylamin hodc pyridin va tuy y chét xidc tic nhu DMAP véi su ¢6 mit cia dung
moi. Phan g c6 thé dugc thuc hién & nhiét d6 nim trong khoang tir nhiét do
trong phong dén nhiét do hoi luu ciia dung moi. Cic dung méi thong thudng bao
gom ete, este va hydrocacbon dugc halogen hoa.

So dd 2
R? o
S Cl 5
N azd
/ =N
+ QSO)NH, —» 1la
! )/ ~
n 4 3

"Hop chét c6 cong thitc 1b trong d6 R3 1a alkyl, alkenyl, alkynyl hoac
xycloalkyl tuy ¥ dugc thé c6 thé dugc diéu ché bing phén ting clia hop chat c6
cong thic 1a véi alkyl, alkenyl, alkynyl hoac xycloalkyl halogenua va bazo dugc
th€ thich hop nhu dugc thé hién trong So d6 3. Cic diéu kién phan tng thong
thudng bao gom kali cacbonat & dang bazo va DMF & dang dung moi.

So d6 3
2 O R2 QO 5

R N , %
PG R’-halogen SN
N Q S N Q
| Bazo N I
(/ =N H » UN R3
®' )n ®'y b
Halogen 14 C1, Br hozc I
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Hop chdt c6 cong thic 1b trong d6 R3 1a CX)R7, C(O)ORS,
C(O)NR!RI2, 5(0),R9 hoic S(0);NR1IIR12 ¢6 thé dugc diéu ché bing phan
tng clia hop chat c6 cong thic la v6i axyl hodc sulfonyl halogenua (vi du,
CICX)R7, CIC(O)ORS, CIC(O)NRIIRI12, CIS(O),R? hodc CIS(O),NR11R12)
bang phuong phép axyl héa hoac sulfonyl héa da biét trong linh virc k§ thuat nay.

Hop chat c6 cong thiic 1b trong d6 R3 1a alkyl, alkenyl, alkynyl, xycloalkyl
hoac phenyl tuy ¥ dugc thé c6 thé duge diéu ché bing phan ttng clia axit clorua c6
cong thitc 4 v6i sulfonamit c6 cong thic 9 nhu duge thé hién trong So d6 4. Theo
cch khéc, hop chét cé cong thic 1b trong d6 R3 Ia alkyl, alkenyl, alkynyl,
xycloalkyl hoac phenyl tuy ¥ dugc th€ c6 thé dugc diéu ché bing phan tng cla

axit cacboxylic ¢6 cong thic 2 véi sulfonamit c6 cong thitc 9 bang phwong phéap
cta So do 1.
So d6 4

2 (0]

R
R? ? 0
S cl R’-halogen \\Sé
N Bazo SN N

74 =N + QSONHR} ——— > N, |
/ 2 [/\,jN R3
4 / —

R,
9 (Rl)n
1b

R® 1a alkyl, alkenyl, alkynyl, xycloalkyl
hoac phenyl tity ¥ dugc thé

Cac thioamit c6 cong thic 1c (titc 1a Cong thitc 1 trong d6 X 1a lwu huynh)
c6 thé dugc diéu ché bing phén dng clia hop chit c6 cong thic 1b (tic 1a Cong
thic 1 trong d6 X 1a O) with thiation reagents nhu phospho pentasulfua hoic chat
phan tng Lawesson nhu duoc thé hién trong So dé 5.

So dé 5
2 Q 2 S
R O\ //O R O\\ //O
~" N o ~" N o
|5 PS5 I
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Hop chat c6 cong thitc 2b (titc 1a Cong thiic 2 trong d6 R2 1a brom) c6 thé
dugc di€u ch€ bang phan ing cia hgp chét cé cong thitc 2a (titc 1a Cong thirc 2
trong d6 R2 1a H) v6i brom trong axit axetic v4i su ¢ mat cia natri axetat nhu
duoc mo ta trong Heterocycles 2002, 57(1), 21-38.

Sod6 6
H 9 Br 2
NaOAc, AcOH
= OH bromua = OH
N, N, .

®', Ry

2a 2b

Hop chét c6 cong thitc 2 trong d6 R2 1a xyano c6 thé dugc diéu ché bing
phén iing cta hop chét c6 cong thitc 2b v6i CuCN bing cdc phwong phap da biét
trong linh vuc k¥ thuat nay. Hop chét c6 cong thitc 2 trong d6 R2 1a nitro c6 thé
dugc di€u ch€ bang phan ng clia hop chat cé cong thifc 2a véi axit nitric/axit
sulfuric nhu dugc mo ta trong Bioorganic Med. Chem. Lett. 2005, 15(11), 2790
2794. Hop chit c6 cong thiic 2 trong d6 R2 1a OR4, NRIRO hoic SR ¢6 thé duge
diéu ché tir hop chat c6 cong thic 2 trong d6 R2 1a F bing c4c phan ting thé chudn
da biét trong linh vuc k¥ thuat nay. Hop chét c¢6 cong thitc 2 trong d6 R2 1a F ¢6
thé dugc diéu ché nhu duoc mo ta trong Russian Chem. Bull. 2005, 54(2), 470
471.

Axit cacboxylic c6 cong thic 2 va axit clorua c¢6 cong thic 4 c6 thé duoc
diéu ché€ bing cdc phin tng dugc thé hién trong So d6 7. Phan tng cha 2-
aminopyridin dugc th€ thich hop c6 cong thitc 5 véi 2-bromopyruvat cé cong thitc
6 trong d6 R2 1a H, alkyl, alkenyl, alkynyl, C(O)R7, C(O)OR8 hoic
C(ONRHRI2 tuy v duoc thé, hoac phenyl tuy y duoc thé€, naphtalenyl hoic vong
di thom c6 5 hodc 6 canh & nhiét 40 nam trong khoang tit nhiét do trong phong
dén nhiét do s6i ctia dung moi thu dugc este carboxylic c6 cong thitc 7 cling luong
bién thién clia rugu c6 cong thic 8. Pun néng hén hop phan tng dén soéi trong
dung moi nhu 1,2-dimetoxyetan thu dugc chuyén héa hoan toan cia rugu 8 thanh
este 7. X1t Iy hon hop cua este 7 va 8 bang dung dich nuéc bazo hydroxit nhu natri
hydroxit trong dung moi tron l4n dugc v6i nuéc nhu etanol thu duoc este
hydrolysis dé tao thanh axit cacboxylic c6 cong thiic 2 sau khi axit héa bing axit
manh nhu axit clohydric. Phuong phdp nay dugc mo ta chi tiét trong Bu6c C cua
Vi du t6ng hop 1. Axit cacboxylic c6 cong thitc 2 c6 thé dugc chuyén héa thanh
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clorua axit c6 cong thic 4 bang cic phuong phdp thong thudng da biét nhu xir Iy
bing thionyl clorua hodc oxalyl clorua véi lwong xidc tic ctia N,N-
dimetylformamit (DMF) & trang thai phan cuc vira phai, dung moi khong proton
bao gom diclometan, dicloetan, toluen va etyl axetat. Sin phdm trung gian c6 cong
thic 6 c6 thé dugc diéu ché biang nhiéu phuong phép tdng hop da biét, bao gom
brom héa pyruvat hoic lactat tuy ¥ dugc th& (este alpha-hydroxy). C4c diéu kién
phan ting thong thudong bao gém brom héa truc tiép bing brom (xem, vi du, JACS
1944, 66, 1656-1659) hoac CuBR2 trong etyl axetat/clorofom (xem, vi du, JOC
2002, 67(4), 1102-1108), hoac phan tng cia lactat v6i N-bromosucxinimit trong
CCly4 (xem, vi du, JACS 1954, 76, 5796-5797).

So d6 7
0 ' 0 0
Ly L L
R1 \—)’ 1 [:)/ j
En ®')

J 1. dung dich meéc NaOH, EtOH

chnn

2.HC1

2 O 0
R oxalyl clorua B2
B 1 CHLCly .
DRF (xic tic) NAI)% H
/ o - . é// =N
/ —— \J
®')% iy

4 2

Sulfonamit c6 céc cong thitc 3 va 9 1a da biét trong tai liéu hod hoc hoac cé
bén trén thi trudng. Nhu dugc thé hién trong So do 8, sulfonamit c6 cong thic 3
dugc di€u ché dé dang tir céc sulfonyl clorua twong tng c6 cong thitc 10 bing
phan Ung véi amoniac, trong khi d6 sulfonamit cé cong thitc 9 dugc diéu ché dé
dang tir cdc sulfonyl clorua tuong tng c6 cong thitc 10 bang phén ing véi R3NH2.
Céc san phdm trung gian sulfonyl clorua c6 ban trén thi trudng hoic c6 thé dugc
di¢u ché& bang rat nhiéu phuong phdp da biét trong tai liéu. Ba trong s cic phuong
phép di€u ché sulfonyl clorua phé bién nhét dugc thé hién trong So d6 8, bao gém

-43-



21017

(a) closulfonyl héa truc ti€p hé thom va hé di vong thom bing axit closulfonic, (b)
oxy héa sulfua (vi du, bang natri hypoclorua) véi sy ¢6 mit ciia axit clohydric, va
(c) viéc diazo hoa va closulfonyl héa amin thom va di thom. Ba phuong phdp nay
chi c6 ¥ nghia minh hoa; rat nhiéu phuong phép tdng hop khic c6 thé sir dung dé
diéu ché sulfonyl clorua va sulfonamit.

So d6 8
CISO4H
Q—H —_—
Q—=3S0,7NH,
NaOC1 NHz 3
Q—=3CH;Ph —_— Q—303C1 —_—
hogc hoic
, 10 R3NH;
1. NaNOyHCI 2
2. $05/CuCl g

Vi du vé san phdm trung gian c6 thé sit dung dé diéu ché hop chit theo sédng
ché€ dugc thé hién trong c4c Bang tir I-1 dén I-12. Cc tir viét tit sau dugc sir dung
trong c4c Bang: Me nghia 12 metyl, Et nghia 1a etyl, i-Pr nghia la isopropyl, n-Pr
nghia la propyl thudng, OMe nghia 12 metoxy va SMe nghia 1a thiometoxy.

Bang I-1
R? 0
= R*
N,
/ =N
Rla
R1b
Rla Rlb R2 RX Rla Rlb R2 RX
H H H Cl H H Cl cl
H H H OH H H c OH
H H H OCHj3 H H c OCH3
H H H OCH,CH3 H H a OCH>CH3
CF3 H H cl CF3; H cl cl
CF3 H H OH CF3 H cl OH
CF3 H H OCH3 CF3 H Cl OCH3
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RX
OCH,CHj3

OH
OCH3
OCH,CH3

OH
OCHj3
OCH,CH3
a
OH
OCH3
OCH,CH3
cl
OH
OCH3
OCH»CH3
Cl
OH
OCH3
OCH,CH3
Cl
OH
OCH3
OCH»CH3
c
OH
OCH3
OCH,CH3
a
OH
OCHj3
OCH,CH3
a
OH
OCHj3
OCH»CH3

-45-

cl

aQ

oA od ¥ ¥ F IO

oNeNoNoNeRA:

RX
OCH,CHj3
Cl
OH
OCHj3
OCH,CHj3
c
OH
OCHj3
OCH,CH3
Cl
OH
OCH3
OCH,CH3
c
OH
OCHj3
OCH,CH3
Cl
OH
OCH3
OCH,CHj3
Cl
OH
OCH3
OCH,CHj3

OH
OCH3
OCH,CH3

OH
OCHj3
OCH,CH3
Cl
OH
OCHj3
OCH,CH3



asfifasliasiicnieslifes el I

Br
Br
Br
Br

FomgmfT

3

Xyano

Br
Br

Br

Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br
Br

o T T TR

21017

RX Rla RI1b
cl - CF3 Br
OH CF3 Br
OCH3 CFj3 Br
OCHpCH3 | CF3  Br
cl cl H
OH Cl H
OCH3 | H
OCH,CH3 Cl H
Cl Cl d
OH Ccl d
OCH3 Cl Cl
OCH,CH3 Cl cl
c Br H
OH Br H
OCH3 Br H
OCH,CH3 Br H
Cl Br Br
OH Br Br
OCHj3 Br Br
OCHCH3 Br Br

Bang I-2
a
0\\5 P R .
HN"
R® R
Rrd
R Re | R& Rb
H H Me H
H H Me Me
H H Me F
H H Me cl
H H Me Br
H H Me CFj3
H H Me xyano
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Oet H | CF3
OCH(CH3), H | CF3
OCH,CF3 H | CF3
SMe H | CFj3
C(O)CH3 H | CF3
H H | xyano
Me H | xyano
Et H | xyano
i-Pr H | xyano
F H | xyano
Ci H | xyano
Br H | xyano
Xyano
Bang I-2b
a
o P R
P
H,N
Re
rY
RI  Re | Ra
H H Cl
Cl H Cl
Br H cl
Me H Cl
Et H d
OMe H Cl
axetyl H cl
H H Cl
cl H Cl
Br H Cl
Me H Cl
Et H Cl
OMe H a
axetyl H cl
H H Cl
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D3 biét ring, mot s chat phan ing va phan tng cc diéu kién dugc mo ta &
trén d€ diéu ché hop chit c6 cong thitc 1 c6 thé khong tuwong thich véi mot s§ chitc
nang c6 trong cic san phim trung gian. Trong mot s trudng hop, su két hop bo
bao vé/khir bao vé hoac su hodn chuyén nhém chic trong qué trinh t8ng hop s& hd
trg tao ra cc sin phdm mong muén. Viéc sir dung va lua chon céc nhém bio Ve s€
1a hién nhién d6i v6i ngudi c6 hiéu biét trong linh vuc k§ thuat téng hop hod hoc
(xem, vi du, Greene, T. W.; Wuts, P. G. M. Protective in Organic Synthesis, 2nd
ed.; Wiley: New York, 1991). Ngudi c6 hiéu biét trong linh vuc k§ thuat nay s&
hiéu ring, trong mot s6 trudng hop, sau khi dwa vio chét phan tng di dinh nhu
dugc mo ta trong so d6 riéng 1¢ bat ky, c6 thé can thyc hién thém cidc busc téng
hop thong thudng khong dugc mo ta chi ti€t dé hoan thanh quy trinh tdng hop hop
chét c6 cong thic 1. Ngudi c6 hiéu biét trong linh vuc k¥ thuat nay ciing s& hiéu
rang c6 thé can thuc hién két hgp cic budc duge minh hoa trong céc so d6 néu trén
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theo mot thit tir ngoai thit tw dugc dua ra theo bo cu thé dé diéu ché hop chit c6
cong thuc 1.

Ngudi c6 hiéu biét trong linh vuc k§ thuat nay ciing s& hiéu ring hop chat
c6 cong thitc 1 va cdc san phdm trung gian theo siang ché c6 thé dugc dua vao céc
phan tng 4i dién ti, 4i nhan, goc, hitu co-kim loai, oxy hod, va khir khic nhau dé
bd sung phén tir the hodc cai bién phan tir thé dang ton tai.

Khong can nghién cttu k§ hon, bang cich sir dung phdn mo ta néu trén tin
rang ngudi c6 hiéu biét trong linh vuc k§ thuat nay c6 thé st dung sdng ché & mic
t6i da. Cic vi du téng hop sau, vi vay, dugc hiéu chi c6 ¥ nghia minh hoa, va
khong 1am gi6i han phin mo ta theo bat ky cdch ndo. Cac budc trong Vi du téng
hop sau minh hoa quy trinh cho titng buéc trbng qué trinh bién ddi téng hop chung
va nguyén liéu ban dau trong timg budc c6 thé khong cén thiét dugc diéu ché bing
cic quy trinh diéu ch€ cu thé sl dung toan bo quy trinh dugc mo ta trong cdc Vi
du hoac Budc khic. Phé 'H NMR dugc tinh theo ppm tir tetrametylsilan; “s” nghia
1a vach don, “d” nghia la vach d6i, “dd” nghia 1a cap vach doi, “br s” nghia 1a vach
don rong. Nhiét do trong phong nam trong khoang tir 20-25°C.
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Vi du thuc hién sang ché

Vi du téng hop 1
Diéu ché 8-clo-N-[(2-clo-5-metoxyphenyl)sulfonyl]-6-(triflometyl)-imidazo[ 1,2-
a]pyridin-2-carboxamit

Buée A: bicu ché 2-clo-5-metoxybenzensulfonyl clorua

Binh 3 ¢ dugc gén kém binh ngung d4 kho duoc bd sung axit axetic (80mL)
va déng clorua (0,8 g). Hén hop dugc 1am lanh dén 0°C, luu huynh dioxit (5mL)
dugc ngung tu vao binh phdn ing, va ti€p theo hén hop phan ing dugc khudy
trong 30 phit. Céc binh ddy tron 200 mL riéng 1€ dugc bd sung axit clohydric dac
(32mL), axit axetic (8mL) Vé'2-clo-5-metylanilin' hydroclorua (3,2g, 16 mmol).
Hén hop nay duge 1am lanh dén 0°C, v natri nitrit (1,25g, 18,1 mmol) trong nudc
(8mL) dugc bé sung ting giot trong khi van giit nhiét 46 dudi 10°C. Hén hop phan
ting dugc khudy trong 30 phiit va ti€p theo dugc cho timg giot vao dung dich luu
huynh dioxit. Hon hop phan tng thu dugc dugc khudy & nhiét do trong phong
trong 1 h. Nu6c dugc bd sung ting giot, va chat rdn mau nau vang két tia. Chat
ran nay dugc tich bang cich loc va rira bing nuée dé thu duoc 2,5 g hop chét néu
& dé muc. 1H NMR (CDCl3) & 7,64 (d, 1H), 7,52 (d, 1H), 7,17 (d, 1H), 3,89 (s,
3H).
Budc B: bi€u ché 2-clo-5-metoxybenzensulfonamit

Dung dich ctia 2-clo-5-metoxybenzensulfonyl clorua (2,5g, 10,4 mmol) (tic
1a sdn phdm ciia BuGc A) trong tetrahydrofuran (30mL) duoc b8 sung 30% amoni
hydroxit (3,0 mL, 25,7 mmol) titng giot. Hén hgp phéan tng dugc khudy trong 15
phiit, huyén phit dugc tao thanh trong khoang thoi gian nay. Hén hop nay dugc bd
sung nudc (10mL), va tetrahydrofuran dugc lam bay hoi trong diéu kién 4p suét
gidm dé€ thu dugc nudc huyén phi clia chdt rdn mau nau vang. Chét rén ndy dugc
tach bang céch loc va rira bang nuéc dé thu dugc 2,2 g hop chat néu & dé muc. 'H
NMR (CDCl3) & 7,63 (d, 1H), 7,43 (d, 1H), 7,03 (d, 1H), 5,13 (br s, 2H), 3,85 (s,
3H).

Budc C: Diéu ché axit 8-clo-6-(triflometyl)imidazo[ 1,2-a]pyridin-2-
cacboxylic
Dung dich ctia 2-amino-3-clo-5-(triflometyl)pyridin (24,7g, 126 mmol) trong
1,2-dimetoxyetan (260mL) & 0°C dugc bé sung etyl bromopyruvat (17,43 mL, 138
mmol) timg giot. Hon hop phan tng dugc 1am 4m t6i nhiét do trong phong va dugc
khudy trong ba ngay dé tao thanh huyén phi. Tiép theo, hén hop phan ing dugc
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chiét bang diclometan (2 x 200mL) va rita bing nuéc (2 x 200mL). Phan chiét
diclometan gop lai dugc lam kho bang magie sulfat va co trong diéu kién 4p suat
gidm dé thu dugc phdn can rén. Phin rita nuéc gop lai duoc bdo hoa bing natri
cacbonat, duogc chiét bang etyl axetat (2 x 200mL), va 1am kho bing magie sulfat.
Phén chiét etyl axetat gop lai va phan cin thu dugc tir phan c6 dic clia diclometan
dugc gop lai, va hén hop nay dugc co trong diéu kién 4p suat giam dé thu dugc
chéat ran. |

Chat ran nay dugc hoa tan trong etanol (800mL), va dung dich natri hydroxit
50% (40g, 500 mmol) két hop vé6i b8 sung nude (150mL) dugc bd sung timg giot.
Hén hop phan tng dugc khudy & nhiét do trong phong qua dém dé tao thanh
huyén phii. Hén hop phan tng dugc axit héa dén pH 2 bing axit clohydric dic va
tiép theo 1am lanh va khudy trong vii gi dé két tha chat rin. San phim rén duoc
tach bang céch loc sit dung phéu loc bing thity tinh, rira bing nudc, va 1am kho
bang khong khi trong diéu kién dong khong khi qua dém dé thu duoc 13 g hop
chét néu & dé muc & dang chat ran. '"H NMR (CDCl3) & 8,51 (s, 1H), 8,40 (s, 1H),
7,55 (s, 1H).

Buéc D: Diéu ch€ 8-clo-N-[(2-clo-5-metoxyphenyl)sulfonyl]-6-(triflometyl)-
imidazo[1,2-a]pyridin-2-carboxamit

Axit cacboxylic tit Bu6c C (243 mg, 0,92 mmol) dugc bé sung dung dich cha
4-(dimetylamino)pyridin (340 mg, 2,76 mmol) va 1-(3-dimetyl-aminopropyl)-3-
etylcarbodiimit “hydroclorua (232 mg, 2,3 mmol) trong #-butanol (5SmlL) va
diclometan (5SmL). Hén hop phan dng dugc khudy trong 15 phit, 2-clo-5-
metoxybenzensulfonamit (190 mg, 0,86 mmol) dugc bd sung, va hén hop phin
ting duoc khudy & nhiét do trong phong qua dém. Tiép theo, diclometan (200mL)
dugc bd sung, hén hop duoc chiét bing axit clohydric 1IN (3 x 100mL), va pha hitu
co riéng ré dugc lam kho bang magie sulfat va c6 trong diéu kién 4p sudt giam dé
thu dugc chat ran. Chét rin ndy dugc rira nhe béng dietyl ete dé thu dugc 240 mg
hop chét néu & d€ muc, hop chiét theo sang ché, & dang chat rin mau tring, diém
néng chay 211-212°C. '"H NMR (CDCl3) & 10,10 (br s, 1H), 8,46 (s, 1H), 8,27 (s,
1H), 7,86 (d, 1H), 7,54 (s, 1H), 7,38 (d,1H), 7,09 (dd, 1H) 3,91 (s, 3H).

Vi du téng hop 2

Diéu ch€ 8-clo-N-[(4-xyano-2,5-dimetylphenyl)sulfonyl]-6-(triflometyl)-
imidazo[1,2-a]pyridin-2-carboxamit
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‘Buéc A: Diéu ché& 4-bromo-2,5-dimetylbenzensulfonamit

Axit closulfonic (4,2 mL, 63 mmol) dugc lam lanh dén 10°C duoc bd sung
2-bromo-p-xylen (5,0g, 27 mmol) ting giot trong 15 phit. Hén hop phan iing
dugc khudy thém trong 10 phiit, va ti€p theo dugc rét két hgp khudy vao 125 mL
d4 vun dé két tia chat rin mau tring. Chét rin niy duoc tich biang cach loc va rita
bang nudc. Chét ran nay dugc hoa tan trong tetrahydrofuran (40mL) va dung dich
amoni hydroxit 30% (8,0mL) dugc bé sung. Hon hop phan ting duoc khudy trong
10 phiit va co trong diéu kién 4p suét gidm dé€ két tha chat rin mau tring. Chat rin
nay dugc tich bang cich loc va rira bang nuéc dé thu dugc 4,6 g hop chit néu & dé
muc & dang chét rin. '"H NMR (CDCl3) 807,87 (s, 1H), 7,52 (s, 1H), 4,75 (br s,
2H), 2,61 (s, 3H), 2,41 (s, 3H).

Bu6c B: Diéu ch€ 4-xyano-2,5-dimetylbenzensulfonamit

Dung dich clia 4-bromo-2,5-dimetylbenzensulfonamit (4,6g, 22 mmol, sin
phém clia BuGc A) trong N-metyl pyrolidinon (30mL) dugc b8 sung dong xyanua
(2,5g, 28 mmol), va hén hgp phan tng duge dun néng & 200°C trong 30 phiit. Tiép
theo, hén hop phéan tng dugc dé ngudi va rét vao 200mL d4 vun dé két tha chit
ran. H6n hop ndy dugc bd sung diclometan (500mL), va hn hop dugc 1am 4m dé
hoa tan chat rin mau trang. Ti€p theo, hén hop dugc loc dé loai bd phén rin khong
tan bat ky, cidc pha dugc tich, va diclometan dugc rira bang nuéc (2 x 100mL),
lam kho béing magie sulfat, va 1am bay hoi trong diéu kién 4p sudt giam dé thu
dugc dau. Dau nay dugc hoa tan trong tetrahydrofuran (30mL) va nudc (30mL), va
dung dich dugc c6 trong diéu kién dp suat gidm dé két tha chat ran. Chét rén nay
dugc tich bang loc va rira bing nude dé thu duge 2,5 g hop chét néu & dé muc. 'H
- NMR (CDCl3) 6 7,98 (s, 1H), 7,56 (s, 1H), 4,89 (br s, 2H), 2,66 (s, 3H), 2,58 (s,
3H).

Buéce C: bi€u ché 8-clo-N-[(4-xyano-2,5-dimetylphenyl)sulfonyl]-6-
(triflometyl)imidazo[1,2-a]pyridin-2-carboxamit

Dung dich ctia axit 8-clo-6-(triflometyl)imidazo[1,2-a]pyridin-2-cacboxylic
(2,5g, 9,5 mmol, dugc diéu ché nhu dugc mo ta trong Vi du 1 Budc C) trong t-
butanol (70mL) va diclometan (70mL) duoc bd sung 4-(dimetylamino)pyridin
(3,47g, 28,4 mmol) va 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua
(4,54g, 23,7 mmol). Hén hgp phan tng dugc khudy trong 15 phiit sau dé 4-xyano-
2,5-dimetylbenzensulfonamit (1,85g, 8,85 mmol) dugc bd sung, va tiép tuc khudy
& nhiét d6 trong phong qua dém. Tiép theo, diclometan (200mL) dugc b sung,
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hén hop dugc rita bang axit clohydric 1N (3 x 100mL), pha hitu co dugc gop lai va
l1am kho bang magie sulfat va ti€p theo dugc co trong diéu kién 4p suét gidm dé
thu dugc chét ran. Chat ran ndy dugc tich bing loc, rira nhe bang dietyl ete, va tai
két tinh ra khoi hexan/etyl axetat dé thu dugc 1,5 g hgp chét néu & d& muc, hop
chit theo sing ché, & dang chit rin, diém néng chay 228-229°C. 'H NMR
(CDCl3) & 9,97 (br s, 1H), 8,47 (s, 1H), 8,26 (s, 1H), 8,24 (s, 1H), 7,56 (s, 1H),
7,54 (s, 1H), 2,71 (s, 3H), 2,63 (s, 3H).
Vi du tdng hop 3

bi€u ch€ 8-clo-N-[(2-clo-5-etylphenyl)sulfonyl]-6-(triflometyl)-imidazo[1,2-
a]pyridin-2-carboxamit

Buée A: Diéu ché& 2-clo-5-etylbezenesulfonyl clorua

Axit closulfonic (4,0 mL, 59 mmol) dugc lam lanh dén 0°C va 1-clo-4-
-etylbenzen (1,0 mL, 7,5 mmol) dugc bd sung timg giot trong 30 phiit. Hén hop
- phan tng dugc khudy trong 45 phiit & 0°C, r6t két hop khudy vao 125 mL d4 vun,
va ti€p theo dugc chiét bang etyl axetat (2 x 100mL). L6p etyl axetat duge gop lai,
rira bang nu6c (100mL), va 1am kho bing magie sulfat. Etyl axetat dugc co trong
diéu kién 4p suéit gidm dé thu dugc ddu dugc xdc dinh 13 khoang hén hop chat
dong phan véi ty 1 1:1. Hon hop nay dugc sic ky trén gel oxit silic rira gidi bang
gradien hexan/etyl axetat dé thu dugc 0,41 g hop chét néu & dé muc. 'H NMR
(CDCl3) 6 7,97 (s, 1H), 7,53 (d, 1H), 7,49 (d, 1H), 2,75 (q, 2H), 1,29 (t, 3H).

Buéce B: | Diéu ché 2-clo-5-etylbezenesulfonamit

Dung dich cuiia 2-clo-5-etylbezenesulfonyl clorua (0,41g, 1,7 mmol, san
phdm cia BuSc A) trong tetrahydrofuran (30mL) dugc b8 sung 30% amoni
hydroxit (0,41 mL, 3,5 mmol) timg giot. Hon hgp phén ng dugc khudy trong 15
phiit, huyén phit dugc tao thanh trong khoang thdi gian nay. Hén hop nay dwac bd
sung nuSc (10mL), va tetrahydrofuran dugc 1am bay hoi trong di€u kién 4p suét
giam dé két tha chét ran. Chat rin nay dugc hoa tan trong dietyl ete, 1am kho bing
magie sulfat, va co trong di€u kién 4p suét gidm. Dietyl ete va hexan dugc b6 sung
dé két tha chat ran. Chat rédn nay dugc tich bang loc dé thu duogc 190 mg hop chat
néu & dé muc. '"H NMR (CDCl3) & 7,95 (s, 1H), 7,43 (d, 1H), 7,35 (d, 1H), 5,08
(br s, 2H), 2,71 (q, 2H), 1,25 (t, 3H).
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Bu6c C: . Diéu ché 8-clo-N-[(2-clo-5-etylphenyl)sulfonyl]-6-
(triflometyl)imidazo[1,2-a]pyridin-2-carboxamit

Dung dich cua axit 8-clo-6-(triflometyl)imidazo[1,2-a]pyridin-2-cacboxylic
'(100 mg, 0,38 mmol, dugc diéu ch€ nhu duge mo ta trong Vi du 1 Budc C) trong
hén hgp 1:1 cia rbutanol (5SmL) va diclometan (5SmL) dugc b8 sung 4-
(dimetylamino)pyridin (138 mg, 1,1 mmol) va 1-(3-dimetylaminopropyl)-3-
etylcarbodiimit hydroclorua (182 mg, 0,95 mmol). Hén hgp phan ing dugc khudy
trong 15 phiit, 2-clo-5-etylbenzensulfonamit (74 mg, 0,34 mmol) duoc bé sung, va
hén hop phan ing dugc khudy & nhiét d6 trong phong qua dém. Tiép theo,
diclometan (100mL) dugc b6 sung, hdn hop duge rita bing axit clohydric 1IN (3 x
50mL), va pha hitu co dugc lam kho bang magie sulfat va c6 trong diéu kién 4p
suat gidm dé thu dugc chat ran. Chat rin niy duoc rira nhe bing dietyl ete dé thu
duoc 84 mg hop chat néu & dé€ muc, hop chat theo sang ché, & dang chit ran, diém
néng chdy 214-215°C. '"H NMR (CDCl3) & 10,12 (br s, 1H), 8,45 (s, 1H), 8,26 (s,
1H), 8,20 (s, 1H), 7,53 (s, 1H), 7,40 (s, 2H), 2,77 (q, 2H ), 1,30(t, 3H).

Vi du téng hop 4
‘biéu ch€ 8-clo-N-[(1-etyl-3-metyl-1H-pyrazol-4-yl)sulfonyl]-6-(triflometyl)-
imidazo[1,2-a]pyridin-2-carboxamit

Buée A: Diéu ché 1-etyl-3-metyl-1H-pyrazol-4-sulfonamit

Dung dich cuia 1-etyl-3-metyl-1H-pyrazol-4-sulfonylclorua (0,154g, 0,73
mmol, Matrix Scientific) trong tetrahydrofuran (10mL) dugc b8 sung ting giot
dung dich nu6c ciia 30% amoni hydroxit (0,20 mL, 1,7 mmol). Hén hop phan ing
dugc khudy trong 1 gio, nuéc (2mL) dugc bé sung, va dung moi duoc cd trong
diéu kién 4p suat gidm dé két tha chat rin. Chat rin niy duoc tich bing loc, rira
‘nhe bang nudc, va 1am kho dé thu duge 41 mg hop chit néu & d&& muc. 'H NMR
(CDCl13) 6 7,80 (s, 1H), 4,75 (br s, 1H), 4,11 (q, 2H), 2,44 (s, 3H), 1,49 (t, 3H).

Buéc B: Diéu ché 8-clo-N-[(1-etyl-3-metyl-1H-pyrazol-4-yl)sulfonyl]-6-
(triflometyl)-imidazo[1,2-a]pyridin-2-carboxamit

Dung dich cta 8-clo-6-(triflometyl)imidazo[1,2-a]pyridin-2-axit cacboxylic

(63 mg, 0,24 mmol, dugc di€u ché nhu dugc mo ta trong Vi du 1 Bude C) trong
hén hop 1:1 cha t-butanol (5SmL) va diclometan (5SmL) dugc b3 sung 4-
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(dimetylamino)pyridin (88 mg, 0,71 mmol) va 1-(3-dimetylaminopropyl)-3-
etylcarbodiimit hydroclorua (117 mg, 0,60 mmol). Hoén hgp phéan tng dugc khuay
trong 15 phiit, sau d6 1-etyl-3-metyl-1H-pyrazol-4-sulfonamit (41 mg, 0,22 mmol,
san phdm ciia Budc A) dugc bé sung, va hén hop phan tng duoc khudy & nhiét do
trong phong qua dém. Diclometan (100mL) duoc bé sung va hdn hop duogc rira
bang axit clohydric 1IN (3 x 50mL). Pha hitu co dugc tich, 1am kho bing magie
sulfat, va co trong di€u kién 4p su4t gidm dé thu duoc chét rin. Chat rin nay duoc
tao huyén phi trong hén hop cua dietyl ete va hexan, loc, va 1am kho dé thu dugc
25 mg hop chét néu & dé muc, hgp chat theo séng ché, & dang chat rin, diém néng
chdy 189-190°C. '"H NMR (CDCl3) & 9,85 (br s, 1H), 8,47 (s, 1H), 8,29 (s, 1H),
8,10 (s, 1H), 7,53 (s, 1H), 4,14 (q, 2H ), 2,51 (s, 3H), 1,51 (t, 3H).

Vi du téng hop 5
Diéu ché 8-clo-N-[(3-clo-1-etyl-1H-pyrazol-4-yl)sulfonyl]-6-
(triflometyl)imidazo[1,2-a]pyridin-2-carboxamit

Buéc A: Diéu ché 1-etyl-1H-pyrazol-3-ylamin

Dung dich kali cacbonat (2,76g, 20,0 mmol) trong nuéc (10mL) duoc bd
sung etyl hydrazin oxalat (3,0g, 20 mmol) tiép theo b sung ting giot 2-
cloacrylonitril (1,6 mL, 20 mmol) trong 30 phdt. Hén hop dugc khudy & nhiét do
trong phong trong 2 h, va ti€p theo dugc dun néng & 50°C trong 2 h. H6n hgp phan
ting dugc 1am ngudi va dugc chiét bang etyl axetat (2 x 100mL). Etyl axetat dugc
lam kho bing magie sulfat va 1am bay hoi trong diéu kién 4p suat gidm dé thu
dugc diu. Dau nay dugc sic ky trén gel oxit silic rlta gidi bing hexan va etyl
axetat & dang dung moi rlra gidi dé thu dugc 540 mg hop chat néu & dé muc. 'H
NMR (CDCl13) 6 7,12 (d, 1H) 5,57 (d, 1H), 3,96 (q, 2 H), 3,59 (br s, 1H), 1,42 (t,
3H).

Budc B: biéu ché 3-clo-1-etyl-1H-pyrazol

Dung dich cta 1-etyl-1H-pyrazol-3-ylamin (0,54g, 4,86 mmol, sin phim
ctia BuGc A) trong axit clohydric dac (5mL) & 0°C dugc bé sung dung dich natri
nitrit (369 mg, 5,35 mmol) trong nudc (1mL) ting giot trong khi van duy tri nhiét
d% du6i 10°C. Hoén hgp phan ing dugc khudy trong 30 phiit, dung dich déng (I)
clorua trong axit clohydric dic (2mL) duoc bé sung timg giot, va hén hop phan
ing thu dugce ti€p theo dun néng dén 60°C. Lugng xiic tac ctia dong clorua duoc
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b6 sung & 60°C (khoi mao sy giai phéng khi). Hén hop phan tng dugc khudy
- trong 5 phit va ti€p theo dugc rét vao 100 mL d4 vun chia 50% natri hydroxit
(5mL) va khudy k§. Hén hop nu6c dugc chiét bing diclometan (2 x 150mL), va
16p hitu co dugc tich, rira bang nuéc, 1am kho bang magie sulfat va co trong diéu
kién 4p sudt gidam dé thu dugc 0,42 g hop chét néu & dé muc. 'H NMR (CDCl3) &
7,31 (d, 1H), 6,15 (d, 1H), 4,11 (q, 2H), 1,47 (t, 3H).

Buéce C: Diéu ché& 3-clo-1-etyl-1H-pyrazol-4-sulfonyl clorua

3-clo-1-etyl-1H-pyrazol (0,42g, 3,2 mmol, sian phdm ctia Buéc B) dugc bd
sung vao axit closulfonic (2,0 mL, 30 mmol) & nhiét do trong phong va hén hop
dugc lam 4m tir tir d€n 100°C, va ti€p theo dugc dun néng & 100-110°C trong 2
gid. Hon hop phan tng dugc 1am nguoi, rét két hop khuay vao 150 mL d4 vun, va
dugc chiét vao dietyl ete (2 x 100mL). Phan chiét ete dugc gop lai, rira bing nuée
(100mL), 1am kho bang magie sulfat va c6 trong diéu kién 4p sudt gidm dé thu
duoc 0,5 g hop chat néu & d€ muc dudi dang chét ddu. '"H NMR (CDCI3) & 8,00 (s,
1 H), 4,20 (q, 2 H), 1,56 (t, 3H).

Buéce D: Diéu ché 3-clo-1-etyl-1H-pyraxol-4-sulfonamit

Dung dich ctia 3-clo-1-etyl-1H-pyrazol-4-sulfonyl clorua (0,5 g , 2,2 mmol,
san phdm cla Budc D) trong tetrahydrofuran (20mL) dugc bd sung 30% amoni
hydroxit (3,0 mL, 24 mmol) timg giot. Hén hgp phan ting dugc dun néng dén soi
bang siing nhiét va tiép theo dugc khusy trong 30 phiit. Tetrahydrofuran duoc loai
ra trong di€u kién 4p suét gidm, nuéc (50mL) dugc bd sung, hdn hop phin tng
dugc chiét vao etyl axetat (2 x 100mL). Etyl axetat duoc 1am kho bing magie
sulfat va co trong diéu kién 4dp suat gidm dé thu duoc chat rin. Chat rin nay duoc
rira bang hexan, va 1am kho dé thu dugc 282 mg hop chét néu & ¢ muc. 'H NMR
(CDC13) 6 7,84 (s, 1H), 4,94 (br s, 1H), 4,15 (q, 2H), 1,51 (t, 3H).

Buéce E: Diéu ché& 8-clo-N-[(3-clo-1-etyl-1H-pyrazol-4-yl)sulfonyl]-6-
(triflometyl)imidazo[1,2-a]pyridin-2-carboxamit

Dung dich cta axit 8-clo-6-(triflometyl)imidazo[1,2-a]pyridin-2-cacboxylic
(110 mg, 0,42 mmol, dugc diéu ché nhu dugc mo ta trong Vi du 1 Budc C) trong
hén hgp 1:1 cia z-butanol (5SmL) va diclometan (SmL) dugc bd sung 4-
(dimetylamino)pyridin (152 mg, 1,25 mmol) va 1-(3-dimetylaminopropyl)-3-
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- etylcarbodiimit hydroclorua (96 mg, 0,5 mmol). Hén hop phan ng dugc khudy
trong 15 phut, sau d6 3-clo-1-etyl-1H-pyrazol-4-sulfonamit (81 mg, 0,38 mmol,
san phdm ctia Budc D) duge b sung va tiép tuc khudy & nhiét do trong phong qua
dém. Tié€p theo, diclometan (100mL) dugc b6 sung va hén hop dugc chiét bing
axit clohydric IN (3 x 50mL). Pha hitu co riéng ré dugc gop lai, 1am kho bing
magie sulfat, va co trong di€u kién 4p suét gidm dé thu dugc chét ran. Chat rin nay
dugc tao huyén phil trong hén hgp cla dietyl ete va hexan va loc dé thu dugc 85
mg hop chat néu & d€ muc, hop chét theo sidng ché, & dang chat ran, diém néng
chay 184-185°C. 'H NMR (CDCI3) 8 9,96 (br s, 1H), 8,47 (s, 1H), 8,29 (s, 1H),
8,16 (s, 1H), 7,54 (s, 1H), 4,17 (q, 2H ), 1,54 (t, 3H).

Vi du téng hop 6
biéu ché& 8-bromo-N-[(2-clo-5-metoxyphenyl)sulfonyl]-6-(triflometyl)-
imidazo[1,2-a]pyridin-2-carboxamit

Buéce A: biéu ch€ 8-bromo-6-(triflometyl)imidazo[1,2-a]pyridin-2-axit
cacboxylic

Dung dich clia 2-amino-3-bromo-5-(triflometyl)pyridin (10,0g, 41,5 mmol)
trong 1,2 dimetoxyetan (300mL) & nhiét do trong phong dugc bd sung etyl
bromopyruvat (9,889g, 45,64 mmol) timg giot. Hén hop phéan tng duoc dun hdi
Ivu trong 18 gi¢ 1,2-dimetoxyetan dugc loai ra trong diéu kién 4p suét gidm va
phan rin can dugc tdi két tinh ra khoi 1-clobutan. Chat ran niy dugc tich bing loc
va lam kho dé thu dugc chdt rin mau tring nhd, axit 8-bromo-6-
(triflometyl)imidazo[1,2-a]pyridin-2-cacboxylic, etyl este (11,044 g).

Chét ran thu dugc trén day duoc hoa tan trong tetrahydrofuran (150mL) va
dung dich cta LiOH (2,353g, 98,29 mmol) trong nudc (100mL) dugc bd sung.
Hon hop phan tng dugc khudy & nhiét do trong phong trong 4 gio.
Tetrahydrofuran dugc loai ra trong diéu kién 4p suét gidm dé thu dugc dung dich
nuéc duge 1am ngudi dén 5°C. HCI loang dugc bd sung timg giot cho dén khi dat
dugc do pH < 5,0. Sau vai phit chét ran bat ddu két tha ra khoi dung dicii. That
ran ndy dugc gop lai bing cich loc, rira mot 14n bing nuéc (50mL), va 1am kho
trong ti siy chan khong trong 18 h & 80°C dé thu duoc 8,632 g hop chat néu & dé
muc & dang chat rin. 'H NMR (dmso-dg) 613,17 (br s, 1H), 9,31 (s, 1H), 8,69 (s,
1H), 8,03 (s, 1H).
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Buéce B: bi€u ch& 8-bromo-N-[(2-clo-5-metoxyphenyl)sulfonyl]-6-
(triflometyl)imidazo[1,2-a]pyridin-2-carboxamit

San phdm clia Buc A (200 mg, 0,647 mmol) duoc b3 sung dung dich caa
4-(dimetylamino)pyridin (237 mg, 1,94 mmol) va 1-(3-dimetylaminopropyl)-3-
etylcarbodiimit hydroclorua (309 mg, 1,62 mmol) trong hén hgp 1:1 cta z-butanol
(SmL) va diclometan (SmL). H6én hop phén tng dugc khudy trong 15 phiit, 2-clo-
5-metoxybenzensulfonamit (129 mg, 0,582 mmol) dugc bd sung, va hén hop phan
tng dugc khudy & nhiét d6 trong phong qua dém. Diclometan (200mL) tiép theo
dugc bd sung, hén hgp duge chiét bang axit clohydric 1IN (3 x 100mL), va pha
hitu co riéng 1€ duoc gop lai, lam kho bing magie sulfat, va co trong diéu kién 4p
sudt gidzm dé€ thu dugc chat rin. Chat rin niy dugc rira nhe bing dietyl ete dé thu
dugc 234 mg hop chét néu & d& muc, hop cht theo sdng ché, & dang chét rin mau
trang, diém noéng chdy 191-192°C. 'H NMR (CDCl3) § 10,1 (br s, 1H), 8,51 (s,
1H), 8,30 (s, 1H), 7,87 (d, 1H), 7,72 (s, 1H), 7,38 (d,1H), 7,08 (dd, 1H) 3,91 (s,
3H).

Vi du téng hop 7
biéu ché 8-clo-N-[(2-clo-5-metoxyphenyl)sulfonyl]-3-metyl-6-(triflometyl)-
imidazo[1,2-a]pyridin-2-carboxamit

Buéc A: Diéu ché etyl este clia axit 3-bromo-2-oxo-butyric

Axit 2-Oxo-butyric (10,0g, 97,2 mmol) dugc hoa tan trong etanol (100mL)
va mono hydrat clia axit p-toluen sulfonic (0,1 g) dugc bd sung. Hdn hop phén ting
dugc dun héi luu trong 48 h. Sau khi 1am ngudi hdn hop phin wng dén nhiét do
trong phong, etanol dugc loai bo trong diéu kién 4p suat giam dé tao ra 11,4 g etyl
este clia axit 2-oxo-butyric.

Etyl este clia axit 2-oxo-butyric dugc diéu ch€ trén day dugc hoa tan trong
clorofom (100mL) va brom (20,964g, 131,19 mmol) dugc bd sung ting giot &
‘nhiét d6 trong phong. Hén hop phéan tng dugc dé khudy trong 18 gid. C6 hdn hop
phan tng trong di€u kién dp sudt gidm thu dugc 12,0 g hop chat néu & dé muc &
dang d4u mau da cam. '"H NMR (CDCl3) & 4,39 (q, 2H), 4,32 (q, 1H), 1,88 (d,
3H), 1,39 (t, 3H).
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Buéc B: Diéu ché axit 8-clo-3-metyl-6-(triflometyl)imidazo[1,2-a]pyridin-2-
cacboxylic

Dung dich 2-amino-3-clo-5-(triflometyl)pyridin (11,3g, 57,5 mmol) trong
dioxan (200mL) & nhiét do trong phong duoc bd sung timg giot etyl este clia axit
3-bromo-2-oxo-butyric (12,017g, 57,49 mmol, san phdm ctia Bu6c A). H6n hop
phan tng duoc dun hoi lua trong 24 h, 1am nguoi, va dioxan duogc loai ra trong
diéu kién 4p sudt giam. Sac ky trén gel oxit silic rlta giai bing gradien hexan/etyl
axetat thu dugc 17,3 g etyl este clia axit 8-clo-3-metyl-6-(triflometyl)imidazo[1,2-
a]pyridin-2-cacboxylic & dang chat ran.

Chat ran nay dugc diéu ch& trén day duoc hoa tan trong tetrahydrofuran
(100mL) va dung dich LiOH (3',365g, 140,8 mmol) trong nuéc (50mL) dugc bd
sung. Hén hop phin tng dugc khudy & nhiét do trong phong trong 18 gid.
Tetrahydrofuran dugc loai ra trong diéu kién 4p suat gidm dé thu dugc dung dich
nudc duge 1am nguodi dén 5°C. HCl loang dugc bd sung ting giot cho dén khi dat
dugc do pH < 5,0. Sau vai phiit chat ran bat ddu két tha. Chat rin nay dugc gop lai
bang cach loc, rita bang nudc (50mL), va 1am kho & 80°C trong ti s&y chan khong
trong 18 h dé€ thu dugc 15,7 g chét rin. 'H NMR (dmso-dg) & 13,1 (br s, 1H), 8,84
(s, 1H), 7,80 (s, 1H), 2,82 (s, 3H). ’

Buéce C: biéu ch& 8-clo-N-[(2-clo-5-metoxyphenyl)sulfonyl]-3-metyl-6-
(triflometyl)imidazo[1,2-a]pyridin-2-carboxamit

Axit cacboxylic dugc diéu ch€ trong Buéc B (200 mg, 0,72 mmol) dugce bd
sung dung dich ciia 4-(dimetylamino)pyridin (262 mg, 2,15 mmol) va 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (344 mg, 1,79 mmol) trong
hén hgp dung moi véi ty 1é 1:1 cha z-butanol (SmL) va diclometan (5SmL). Hén
hop phan @ng dugc khudy trong 15 phit, 2-clo-5-metoxybenzensulfonamit (143
mg, 0,65 mmol) dugc bé sung, va hén hgp phan tng dugc khudy & nhiét do trong
phong qua dém. Ti€p theo, diclometan (200mL) dugc b6 sung, hén hop dugc chiét
bang axit clohydric 1IN (3 x 100mL), va c4c 16p hitu co riéng & dugc gop lai, 1am
kho bang magie sulfat, va c6 trong diéu kién 4p sudt gidm dé€ thu dugc chat rin.
Chét ran nay dugc rira nhe bang dietyl ete dé thu dugc 118 mg hop chét néu & dé
muc, hop chét theo sing ché€, & dang chat rin mau tring, diém néng chiy 222-
223°C. '"H NMR (dmso-dg) & 10,0 (br s, 1H), 8,94 (s, 1H), 7,96 (s, 1H), 7,65 (d,
1H), 7,59 (d, 1H), 7,30 (dd,1H), 3,87 (s, 3H) 2,71 (s, 3H).
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Béang cdc quy trinh dugc mo ta trong ban mo ta niy cling v6i cic phuong
phdp da biét trong linh vuc k§y thuat nay, c6 thé diéu ché dugc cic hop chit clia
céc Bang tir 1 dén 22 duéi day. Cic tir viét tat sau dugc st dung trong cdc Bang:
Me nghia 1a metyl, Et nghia 1a etyl, OMe nghia 12 metoxy, Sme nghia Ia
metylthio, va NMe» nghia 1a dimetylamino.

Béang 1
M YO
IS N/
N 1
/ =N R R® Re
Rla
— La
Rlb
RlalaCF3.RIplaClL.R2vaR31aH
Ra Rb Re R4 Re| Rz Rb  Rc R4 Re
H H H H H | Me H H H H
H Me H H H| Me Me H H H
H Et H H H | Me Et H H H
H F H H H | Me F H H H
H Cl H H H| Me H H H
H Br H H H | Me Br H H H
H CF3 H H H| Me CF3 H H H
H xyano H H H Me xyano H H H
H OMe H H H| Me OMe H H H
H SMe H H H| Me SMe H H H
F H H H H | a H H H H
F  Me H H H| C Me H H H
F Et H H H | a Et H H H
F F H H H | d F H H H
F Ko H H H | a cl H H H
F Br H H H | d Br H H H
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F SMe H H H| C SMe H H H
Br H H H H | CF3 H H H H
Br Me H H H | CF3 Me H H H
Br Et H H H | CF3 Et H H H
Br F H H H | CF3 F H H H
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Br H Xyano Xyano H CF3 H Xyano Xyano H
Br H xyano OMe H CF3 H xyano OMe H
Br H xyano SMe H | CF3 H xyano SMe H
Br H xyano COoMe H | CF3 H xyano COpMe H
Br H xyano C(O)Me H CFj3 H xyano C(O)Me H
Br H xyano NMep; H | CF3 H xyano NMey H
Br H Xyano  nitro H CFj3 H xyano nitro H
Xyano H Xyano H H | xyano H Xyano xyano H
Xyano H Xyano Me H | xyano H xyano OMe H
Xyano H Xyano Et H | xyano H Xyano  SMe H
Xyano H Xyano F H | xyano H xyano COpMe H
Xyano H Xyano cl H | xyano H xyano C(O)Me H
Xyano H Xyano Br H | xyano H xyano NMep H
Xyano H xyano  CFj3 H | xyano H Xyano  nitro H
H H H H H Me H H H H
H H H H Me | Me H H H Me -
H H H H F Me H H H F
H H H H Cl Me H H H cl
H H H H Br Me H H H Br
F H H H H Cl H H H H
F H H H Me Cl H H H Me
F H H H F Ccl H H H F
F H H H Cl cl H H H Cl
F H H H Br Cl H H H Br -
Br H H H H CF3 H H H H
Br H H H Me | CF3 H H H -Me
Br H H H F CF3 H H H F
Br H H H Cl | CF3 H H H Cl
Br H H H Br | CF3 H H H Br
Xyano H H H H |xyano H H H F
Xyano H H H Me | xyano H H H - a
cl H H OCF3 H |xyano H H H Br
OCF3 H H Cl H

Béang 2
Béng 2 dugc cdu tric giong nhu Bang 1, chi khéac 1a R2 1a CL. Vi du, hop chét
ddu tién trong Bang 2 trong d6 R1a 1a CF3, R1b1a CI, R2 1a CI, R3 va Ra dén Re
12 H ¢6 céu triic dugc thé hién ngay dudi day.
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Bang 3

Bang 3 dugc c4u tric giéng nhu Bang 1, chi khéc 1a R2 1a Br. Vi du, hop cht

dau tién trong Bang 3 trong d6 R1a 1a CF3, R1b 1a Cl, R2 1a Br, R3 va Ra dén Re
12 H ¢6 c4u tric dugc thé hién ngay sau day
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/ —N H
F5C _

Bang 4
Bang 4 dugc cdu tric gidng nhu Bang 1, chi khic 1a R2 1a Me. Vi du, hop
chét ddu tién trong Bang 4 trong d6 R1a 1a CF3, R1b 1a Cl, R2 12 Me, R3 va Ra
dén Re 1a H ¢6 cdu tric duoc thé hién ngay sau day

/

Me
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N,

N~
/ —=N I!I

F5C

—

Bang 5
Bang 5 dugc céu tric giong nhu Bang 1, chi khac 1a R12 vaR1b 1a H. Vi du,
hop chét thit nhat trong Bang 5 trong d6 R1a1a H, R1b 1a H, va R2, R3 va Ra dén
Re 12 H ¢6 céu triic duge thé hién ngay sau day.
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Bang 5a

Béng 5a dugc c4u triic giéng nhu Bang 1, chi khac 1aR1a1a Cl vaR1b1a H.
Vi du, hop chat thi nhét trong Bang 5a trong d6 Rla1a Cl, R1b1a H, vaR2, R3 va
Ra dén Re 12 H ¢6 cau triic dugc thé hién ngay sau day.

Bang 5b
Béng 5b dugc c4u tric giéng nhu Bang 1, chi khic 13 R1a1a Brva R1b 1a H.
Vi du, hop chat thi nhét trong Bang 5b trong d6 R1a 13 Br, R1b 1a H, va R2, R3 va
Ra dén Re 12 H ¢6 c4u tric duoc thé hién ngay sau dﬁy

>\H‘\ \\// H
~ T
=N H
H
H

Bang 5c
Bang 5c dugc céu tric giong nhu Bang 1, chi khac 13 R1b 1a H. Vi du, hop
chat thit nhat trong Bang Sc trong d6 R1la 1a CF3, R1b 1a H, va R2, R3 va Ra dén
Re 12 H ¢6 céu tric dugc thé hién ngay sau day.
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Bang 6
Bang 6 dugc cdu tric giong nhu Bang 1, chi khic 1a R1b 1a Br. Vi du, hop
chat thit nhat trong Bang 6 trong d6 R1la 1a CF3, R1b 1a Br, va R2, R3 va Ra dén
Re 12 H ¢6 céu tric duoc thé hién ngay sau day.

Bang 6a
Bang 6 c6 cdu tric giong nhu Bang 1, chi khac 1a R1b 1a F. Vi du, hop chat
thit nhét trong Bang 6 trong d6 R1a 1a CF3, R1b 1a F, va R2, R3 va Ra dén Re 1a
H c6 c4u triic dugc thé hién ngay sau day.

(o) H
H O\\s P !
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N |
/ =N H
PoC - H H
H
F
Bang 7

Bang 7 c6 cdu tric giéng nhu Bang 1, chi khac 1a R1a v3 R1b 1a €1, Vi du,
hop chét thit nht trong Bang 7 trong d6 R12 va R1b 1a Cl, va R2, R3 va Ra dén
Re 12 H ¢6 céu tric dugc thé hién ngay sau day.
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Bang 8

Bang 8 c6 cdu tric giong nhu Bang 1, chi khac 1a R12 va R1b 1a Br. Vi du,
hop chét thit nhét trong Bang 8 trong d6 R12 va R1b 1a Br, va R2, R3 va Ra dén
Re 12 H ¢6 céu tric dugc thé hién ngay sau day.
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Bang 9
Bang 9 ¢6 céu tric giong nhu Bang 1, chi khic 1a R3 is Me. Vi du, hop chét
thit nhat trong Bang 9 trong d6 R1a 1a CF3, R1b 1a CI, R3 is Me, va R2 va Ra dén
Re 12 H ¢6 céu trdc dugc thé hién ngay sau day.
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Bang 10
Bang 10 c6 cdu tric giéng nhu Bang 1, chi khac 12 R3 1a Et. Vi du, hop chat
thit nhat trong Bang 10 trong d6 R1a 1a CF3, R1b 1a CI, R3 1a Et, va R2 va Ra dén
Re 1a H c6 ciu triic duogc thé hién ngay sau déy

T
N Et
—
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Bang 11
Béng 11 c6 cdu tric giéng nhu Bang 1, chi khac 13 R3 1a propargyl (tic 1a
CHCIOCH). Vi du, hop chat thi nhat trong Bang 11 trong d6 R1a 1a CF3, R1b Ia
Cl, R3 1a propargyl, va R2 va Ra dén Re 12 H ¢6 céu tric dugc thé hién ngay sau
day.

(I
Cl

Bang 12
Bang 12 c6 cdu tric gi6ng nhu Bang 1, chi khac 1a R3 1a benzyl (tic 1a
CH,CgH3). Vi du, hgp chét thi nhat trong Bang 12 trong d6 Rla 1a CF3, R1lb 1a
Cl, R3 12 benzyl, va R2 va Ra dén Re 1 H c6 c#u triic duoc thé hién ngay sau day.
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H H H cl Me H H cl
H H Me H Me H Me H

H H Me Me Me H Me Me
H H Me cl Me H Me Cl

N6i chung, cic hop chét theo sdng ché€ s& dugc sit dung 1am hoat chat phong
trlr giun tron ky sinh trong hén hop, tic 1a ché phdm, véi it nhat mot hop phan bd
sung dugc chon tir nhém bao gém chat hoat dong bé mat, chit pha loang ran va
chat pha loang 16ng, diing 1am chit mang. C4c thanh phén ctia ché phdm hoic hén
hop dugc chon dugc chon phlt hop véi céc tinh chat 1y hoc chia hoat chat, kiéu
ding va cdc y&u t6 moi trudng nhu loai dat, d6 4m va nhiét do.

Céc ché& phdm hitu dung bao gém ca c4c hén hop 16ng va rin. Cic hén hop
l6ng bao gom dung dich (bao gém dang co dac c6 thé nhii héa), huyén phii, nhii
tuong (bao gom vi nhii twong va/hodc nhil tuong-huyén phit) va cdc dang twong tu
tuy ¥ c6 thé dugc 1am déac thanh céc gel. Loai hén hop 16ng chita nuéc néi chung
1a dang c6 dac tan, dang c6 dac hén dich, hon dich vién nang, nhil twong c6 dic, vi
nhil trong va nhii twong-huyén phil. Loai hén hgp 1ong khong chita nuéc néi
chung 1a dang c6 dic c6 thé nhii hda, dang c6 dic vi nhil héa, dang c6 dac d& phan
tdn va dang phan tdn dang dau. '

Loai hén hop rin néi chung 1a dang bot min dé rac kho, bot, hat, vién tron,
vién tron, vién hinh thoi, vién nén, dang mang bao (bao gém céac 16p pht hat) va
cic dang tuong tu, c6 thé 1a d& phan tdn trong nuéc (“th&m uét”) hoic tan trong
nuGe. Cac 16p mang va céc 16p phii dugc tao ra tir cic dung dich tao mang hoic
huyén phii d& chay dac biét hitu ich dung dé xir Iy hat. Hoat chét ¢ thé duoc bao
(vi) nang va con dugc tao thanh hén dich hodc ché phdm rin; theo cich khac, toan
bo ché€ phdm chita hoat chét c6 thé dugc bao nang (hoic “dugc bao™). Viec bao
nang c6 thé phong trit hodc 1am cham qu4 trinh giai phéng hoat chét. Hat c6 thé
nhii héa két hgp dugc céc wu diém clia ci ché phdm dang co dic c6 thé nhii héa va
ch€ phidm dang hat kho. Cdc hén hgp dam dic duoc sl dung chéi y&u lam chat
trung gian dung dé€ pha ché tiép.

Céc ché phdm phun thudng dugc dua vio moi trudng thich hop trude khi
phun. Céc ch€ phdm 16ng va rin nhu vay dugc bao ch€ dé dugc pha lodng mot
cich dé dang trong moi trudng phun, thudng 12 nudc. C4c thé tich phun c6 thé nim
trong khoang tir mot t6i mot vai nghin lit cho mot hecta, nhung thong thudng hon,
nam trong khoang ti mudi tGi vai tram lit cho mot hecta. Cic ché phdm phun c6
thé dugc tron sén trong thiing véi nudc hoic moi trudng thich hop khac ding dé xir
1y 14 bang cdch phun 1én khong trung hodc dwa vao dt, hodc dua vio moi trudong
sinh trudng cia thuc vat. Cic ché€ phdm I06ng va kho c6 thé dugc dinh luong truc
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ti€p trong hé tusi phun hoac dugce dinh lugng trong ranh khi gieo tréng. Cic ché
phdm 16ng va rén c6 thé dugc dua lén thuc vat hat 1am ch4t xir Iy hat true khi gieo
tréng dé bao vé ré dang phat trién va cdc bo phan khic dudi mit dat cia thuc vat
va/hodc tén 14 thong qua qua trinh h4p thu ndi hép.

Céc ché phdm s& thudng chita lwong hitu hiéu hoat chét, ch4t pha loang va
chét hoat dong bé mat trong khoang gin ding sau day dé téng luong 12 100 phin
tram trong lugng.

Phan tram trong luong

Hoat chat Chat pha Chat hoat

lodng dong bé mat
Hat, vién nén va bot phan tin trong  0,001-90 0-99,999 1-15
nudc va tan trong nuée .
Huyén phli, nhi tuong, dung dich 1-50 40-99 0-15 .
ddu (ké ca chat co6 dic c6 thé nhi
hod) ,
Bot min 1-25 70-99 0-5
Hat va vién tron 0,001-99 5-99,999 0-15
Hén hgp dam dic 90-99 0-10 0-2-

Chét pha loang rin bao gém, vi du, dit sét nhu bentonit, montmorillonit,
attapulgit va kaolanh, thach cao, xenluloza, titan dioxit, kém oxit, tinh bot, dextrin,
dudng (vi du lactoza, sucroza), silic oxit, bot bot talc, mica, dat tdo silic, ure, canxi
cacbonat, natri cacbonat va bicarbonat, va natri sulfat. Chat pha lodng rin thong
thuong dugec mo ta trong Watkins et al., Handbook of Insecticide Dust Diluents va -
Carriers, 2nd Ed., Dorland Books, Caldwell, New Jersey.

~ Chat pha loang 16ng bao gém, vi du, nudc, N,N-dimetylalkanamit (vi du
N,N-dimetylformamit), limonen, dimetyl sulfoxit, N-alkylpyrolidon (vi du N-
metylpyrolidinon), etylen glycol, trietylen glycol, propylen glycol, dipropylen
glycol, polypropylen glycol, propylen cacbonat, butylen cacbonat, parafin (Vi du
dau khoédng trang, parafin thong thudng, isoparafin), alkylbenzen, alkylnaphtalen,
glyxerin, glyxerol triaxetat, sorbitol, triacetin, cdc hydrocacbon thom, cic chat béo
da dugc khir goc thom, alkylbenzen, alkylnaphtalen, cdc keton nhu xyclohexanon,
2-heptanon, isophoron va 4-hydroxy-4-metyl-2-pentanon, axetat nhu isoamyl
axetat, hexyl axetat, heptyl axetat, octyl axetat, nonyl axetat, tridexyl axetat va
isobornyl axetat, cic este khac nhu cic este lactat alkylat héa, c4c este dibazo va
y-butyrolacton, va cdc rugu, ching c6 thé 12 mach thing, mach nhanh, bio hoa
hodc khong bao hoa, nhu metanol, etanol, n-propanol, rugu isopropylic, n-butanol,
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rugu isobutylic, n-hexanol, 2-etylhexanol, rn-octanol, decanol, rugu isodexylic,
isooctadecanol, rugu xetylic, lauryl rugu, rugu tridexylic, rugu oleylic,
xyclohexanol, rugu tetrahydrofurfurylic, diaxeton rugu va rugu benzyl. Chat pha
lodng 16ng ciing bao gom cic este glyxerol clia cdc axit béo bao hoa va khong bio
hoa (thuong 1a C—Cp2), nhu cic diu thuc vat tir hat va qua (vi du diu oliu, thau
déu, hat lanh, vimg, ngii c6c (ngo), lac, huéng duong, hat nho, rum, hat bong, dau
tuong, hat cai dau, dira va co), cdc chat béo c6 nguén gbc dong vat (vi du md bo,
md lon, dau gan c4 tuyét, dau cd), va cic hén hop cia ching. Chét pha loang 10ng
_ciing bao gom cdc axit béo alkylat héa (vi du, dugc metyl héa, etyl héa, butyl ha)
trong d6 céc axit béo c6 thé thu dugc bang céch thity phan cic este glyxerol tir cic
nguén thyc vat va dong vat, va c6 thé dugc tinh ché€ bing chung cét. Chat pha
lodng long thong thudong dugc mo ta trong Marsden, Solvents Guide, 2nd Ed.,
Interscience, New York, 1950.

Céc hén hop ran va 10ng theo sang ché thudng bao gém mot hoac nhiéu chat
hoat dong bé mat. Khi bd sung vao chat 16ng, chit hoat dong bé mat thudng bién
d6i, thudong 1am gidm, siic cing bé mat clia chét 10ng. Tuy thudc vio ban chit cha
cédc nhém wa nudc va va chit béo trong phan tir chat hoat dong bé miit, c6 thé sir
dung chét hoat dong bé mat lam cic chét thdim wét, chit phan tén, chét nhii hod

~hoac cac chét khir bot.

Chit hoat dong bé mat c6 thé dugc phan loai du6i dang khong ion, anion
hodc cation. Chiat hoat dong bé mat khong ion hitu dung ddi véi cdc hén hop nay
bao gém, nhung khong chi giGi han &: alkoxylat ruou nhu alkoxylat ruou trén co
s& c4c rugu ty nhién va téng hop (c6 thé 1a mach nhdnh hoac mach thing) va duogc
diéu ché tir cdc rugu va etylen oxit, propylen oxit, butylen oxit hoic hén hop cia
ching; etoxylat amin, alkanolamit va alkanolamit etoxylat héa; triglyxerit
alkoxylat héa nhu dau tuong etoxylat hdéa, cic dau thau ddu va hat cai déu;
alkylphenol alkoxylat nhu octylphenol etoxylat, nonylphenol etoxylat, dinonyl
phenol etoxylat va dodexyl phenol etoxylat (dugc di€u ché tir cac phenol va etylen
‘oxit, propylen oxit, butylen oxit hodc hén hgp ctia chiing); c4c polyme khéi dugc
diéu ché tir etylen oxit hodc propylen oxit va cdc polyme khéi nguoc, trong d6 céc
khai & cudi mach duoc diéu ché tir propylen oxit; cdc axit béo etoxylat héa; cic
~este béo va cdc diu etoxylat héa; cic metyl este etoxylat héa; tristyrylphenol
etoxylat héa (bao gém céc loai dugc diéu ché tir etylen oxit, propylen oxit, butylen
oxit hoac hén hgp clia ching); céc este axit béo, cic este glyxerol, cic din xuét
trén co s& lanolin, cic este polyetoxylat nhu cic este sorbitan clia axit béo
polyetoxy hod, céc este sorbitol clia axit béo polyetoxy hod va cic este glyxerol
cua axit béo polyetoxy hod; cdc din xuit sorbitan khac nhu céc este sorbitan; chat
hoat dong bé mat polyme nhu céc copolyme ngiu nhién, cic copolyme khdi, nhua
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peg alkyt (polyetylen glycol), cdc polyme ghéo hoac dang lugc va céc polyme
hinh sao; polyetylen glycol (peg); cic este polyetylen glycol clia axit béo; chit
hoat dong bé mit trén co s silicon; va din xuat chia dudng nhu cic este sucroza,
alkyl polyglycosit va alkyl polysacarit.

Chét hoat dong bé mat anion hitu dung bao gém, nhung khong chi gisi han
&: cdc axit alkylaryl sulfonic va cdc mudi cia ching; rugu carboxylat héa hoic
etoxylat alkylphenol; cdc din xuét diphenyl sulfonat; lignin va cic dan xuit cta
lignin nhu lignosulfonat; cdc axit maleic hoac sucxinic hodc cdc anhydrit ciia
ching; olefin sulfonat; cic este phosphat nhu cdc este phosphat clia alkoxylat
rugu, cic este phosphat ctia alkylphenol alkoxylat va cdc este phosphat clia styryl
phenol etoxylat; chat hoat dong bé mait trén co s& protein; cdc din xuét sarcosin;
styryl phenol ete sulfat; sulfat va sulfonat ciia cdc ddu va cdc axit béo; sulfat va
sulfonat cia alkylphenol etoxylat héa; sulfat clia cdc rugu; sulfat chia cic rugu
etoxylat héa; céc sulfonat cha amin va cic amit nhu N,N-alkyltaurat; c4c sulfonat
cla benzen, cumen, toluen, xylen, va dodexyl va tridexylbenzen; cic sulfonat cia
naphtalen dugc ngung tu; cic sulfonat ctia naphtalen va alkyl naphtalen; céc
sulfonat ctia ddu mé dugc cét phan doan; sulfosucxinamat; va sulfosucxinat va céc
dan xuit cia ching nhu cic muoi dialkyl sulfosucxinat.

Chét hoat dong bé mit cation hitu dung bao gém, nhung khong chi gii han
&: cdc amit va cic amit etoxylat héa; cdc amin nhu N-alkyl propandiamin,
tripropylentriamin va dipropylentetramin, va cic amin etoxylat héa, cic diamin
etoxylat héa va cdc amin propoxylat h6a (dugc diéu ché tir cic amin va etylen oxit,
propylen oxit, butylen oxit hoic hén hgp cia chiing); cdc muéi amin nhu amin
axetat va cdc muoi diamin; cic mudi amoni bac bén nhu mudi bac bon, cdc mudi
bac bon va cidc mudi dugc tao bac bén hai 14n etoxylat héa; va amin oxit nhu
~ alkyldimetylamin oxit va bis—(2-hydroxyetyl)—a1kylamin OXit.

Ciing hitu dung d6i véi cdc hon hop nay 1a cdc hén hop clia chat hoat dong
bé mat khong ion va anion hodc hén hop clia chét hoat dong bé mat khong ion va
cation. Chat hoat dong bé mat khong ion, anion va cation va cic dang sitr dung
duoc khuyén dung ciia ching dugc d€ cap trong nhiéu 4n phdm da dugc cong bo
bao gébm McCutcheon’s Emulsifiers and Detergents, annual American and
International Editions published by McCutcheon’s Division, The Mauufacturing
Confectioner Publishing Co.; Sisely va Wood, Encyclopedia of Surface Active
Agents, Chemical Publ. Co., Inc., New York, 1964; va A. S. Davidson va B.
Milwidsky, Synthetic Detergents, Seventh Edition, John Wiley va Sons, New
York, 1987.

Hén hop theo sdng ch€ c6 thé con chida ché phdm chét bd trg va cac chét phu
gia, da biét d6i v6i ngudi c6 hiéu biét trong linh vic 1am chat trg bao ché. Chat b
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tro va cdc chét phu gia nhu vay c6 thé kiém so4t dugce: do pH (c4c chat dém), su
tao bot trong qué trinh xir 1y (cic chét chong tao bot nhu polyorganosiloxan), su
ling hoat chat (chat tao huyén phd), do nhét (chat 1am dac tao sol-gel thuén
nghich), su phit trién ctia vi khuén trong dung cu chita (c4c chit khang khudn), su
dong dac ciia san phdm (cdc chat chong dong), mau sic (cic chat phan tdn tao
mau/thuéc nhudém), su rira troi (cac chat tao mang hodc céc chét dinh), si bay hoi
(cdc chdt 1am cham bay hoi), va cic ch€ phidm Kkhéc tuong tu. C4c chét tao mang
bao gbém, vi du, polyvinyl axetat, copolyme polyvinyl axetat, copolyme
polyvinylpyrolidon-vinyl axetat, cic rugu polyvinylic, copolyme rugu polyvinylic
- va céc sdp. Vi du vé& chét bd trg va cdc chat phu gia cho ché€ phdm bao gém cic
chit dugc liét ké trong McCutcheon’s Volume 2: Functional Materials, cic 4n
phdm hang nam cha th€ giéi va bic M§ do McCutcheon’s Division, The
Manufacturing Confectioner Publishing Co. cong bs; va cong b don PCT WO
-03/024222.

Hop chét c6 cong thitc 1 va cac hoat chat khic bét ky thudong duge két hop
- trong cdc hon hop nay bing céch hoa tan hoat chat trong dung moéi hodc bing cich
nghién trong chit pha loang 10ng hoac kho. Cc dung dich, bao gém dang c6 dac
¢6 thé nhii héa, c6 thé. duge diéu ché don gidn bing cich tron cdc thanh phan nay
v6i nhau. Néu dung méi chita hén hop 16ng duge du dinh @€ sir dung 14m dang co
dic c6 thé nhii héa ]1a khong thé tron 14n vé6i nudc, thi chét nhii hoa thudng dugc
bS sung dé€ nhii héa dung moi chita hoat chat khi pha lodng véi nuéc. Huyén phi
dac chia hoat chét, v6i hat c6 dudng kinh t6i 2,000 pm c6 thé dugc nghién uét
bing cich sir dung cic thiét bi nghién dé thu dugc cdc hat c6 dudng kinh trung
binh dudi day 3 pm. Dung dich nuGc huyén phu dic ¢ thé dugc tao thanh hén
dich dang c6 dac (vi du, xem U.S. 3,060,084) hoac dugc xir 1y ti€p bang cach siy
phun dé tao ra hat phén tén trong nudc. Cic ché phdm kho thudng cin t6i quy
trinh nghién kho, quy trinh niy tao ra dudng kinh hat trung binh nim trong
khoang tir 2 t6i 10 pm. Bot min dé rac kho va bot c¢6 thé dugc diéu ché bing cich
tron va thuong 1a nghién nhu bing may nghién bda hodc may nghién ding ning
lugng 16ng. Céc hat va vién tron c6 thé duoc tao ra bing cich phun hoat chét 1én
cdc chat mang dang hat da duoc tao ra truc hodc bang cac ky thuat két tu. Xem
Browning, “Agglomeration”, Chemical Engineering, December 4, 1967, pp 147-
48, Perry’s Chemical Engineer’s Handbook, 4th Ed., McGraw-Hill, New York,
1963, céc trang 8—57 va cac trang tiép theo, va WO 91/13546. Cac vién tron c6 thé
dugc di€u ch€ nhu dugc mo ta trong U.S. 4,172,714. Cic hat phan tdn trong nudc
va tan trong nudc c6 thé duge diéu ché nhu dugc mé ta trong U.S. 4,144,050, U.S.
3,920,442 va DE 3,246,493. Vién nén c6 thé dugc diéu ché nhu duge mo ta trong
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U.S. 5,180,587, U.S. 5,232,701 va U.S. 5,208,030. Céc 16p mang c6 thé duoc diéu
ché nhu duge mo ta trong GB 2,095,558 va U.S. 3,299,566. '
Dé biét thém thong tin vé cdc cdch bao ché da duoc dé capp trong linh vuc
k¥ thuat nay, xem T. S. Woods, “The Formulator’s Toolbox — Product Forms for
Modern Agriculture” in Pesticide Chemistry and Bioscience, The Food-
Environment Challenge, T. Brooks va T. R. Roberts, Eds., Proceédings of the 9th
International Congress on Pesticide Chemistry, The Royal Society of Chemistry,
Cambridge, 1999, pp. 120-133. Ciing xem U.S. 3,235,361, Cot 6, ciac dong tix 16
dén Cot 7, dong 19 va cdc Vi du 10-41; U.S. 3,309,192, Cot 5, dong 43 dén Cot 7,
dong 62 va Vi du 8, 12, 15, 39, 41, 52, 53, 58, 132, 138-140, 162-164, 166, 167
va 169-182; U.S. 2,891,855, Cot 3, dong 66 dén Cot 5, dong 17 va Vi du 1-4;
Klingman, Weed Control as a Science, John Wiley va Sons, Inc., New York, 1961,
* pp 81-96; Hance et al., Weed Control Handbook, 8th Ed., Blackwell Scientific
Publications, Oxford, 1989; va Developments in formulation technology, PIB
- Publications, Richmond, UK, 2000.

Trong cac vi du sau, tit ca phan tram déu tinh theo trong luong va tit ca cac
ché phdm déu dugc diéu ché theo cdch thong thudng. Cic s6 hop chét ding dé chi
cédc hop chit trong céc bang phu luc tir A-D. Khong cin mo ta k§ hon, cic tdc gia
sdng ché cho ring ngudi c6 hiéu biét trong linh vuc k§ thuat ndy c6 thé sir dung
phin md ta trén cla sdng ch€ véi pham vi rong nhét. Do d6, cic vi du sau chi
nhdm muc dich minh hoa sédng ché& va khong han ché& phdn mo ta theo bat ky cach -
nao. Phén tram dugc tinh theo trong lugng trit khi c6 quy dinh khéc.

Vidu A
Dang c6 dac dam dac

Hop chat 7 98,5%

silic oxit dang gel khi : 0,5%

silic oxit min v6 dinh hinh téng hop 1,0%.
ViduB

_ Bot thim uét _

Hop chat 19 65.,0%

Dodexylphenol polyetylen glycol ete 2,07%

natri ligninsulfonat 4,0%

natri nhom oxit silict 6,0%

montmorillonit (dd duoc nung) 23,0%.
ViduC

‘Hat
Hop chét 30 10,0%

hat attapulgit (chat c6 do bay hoi thap,
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0,71/0,30 mm; ray M¥ s6 25-50)
ViduD
Vién ép diin
Hop chat 170
natri sulfat khan
canxi ligninsulfonat tho
natri alkylnaphtalensulfonat
canxi/magie bentonit
ViduE
.. Chat c6 dac nhii hod ducc
Hop chat 179
polyoxyetylen sorbitol hexoleat
metyl este clia axit béo C6-Cq
ViduF

Vi nhii twong
Hop chét 180
polyvinylpyrolidon-vinyl axetat copolyme
Alkylpolyglycosit
glyxeryl monooleat
nudc
Vidu G
Xt 1y hat
Hop chit 68
polyvinylpyrolidon-vinyl axetat copolyme
sdp axit montan
Canxi ligninsulfonat _
copolyme khdi polyoxyetylen/polyoxypropylen
ruou stearylic (POE 20)
Polyorganosilan
thu6c nhuém mau do
nudc _
Vidu H
Thanh phéan bén
Hop chit 382
pyrolidon-styren copolyme
tristyrylphenyl 16-etoxylat
bot talc
tinh bot ngod

-98-

90,0%.

25,0%
10,0%
5,0%
1,0%

59,0%.

10,0%
20,0%
70,0%

5,0%
30,0%
30,0%
15,0%
20,0%

20,00%
5,00%
5,00%
1,00%
1,00%
2,00%
0,20%
0,05%

65,75%

2,5%
4,8%
2,3%
0,8%
5,0%
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I

phan bén gidi phéng cham Nitrophoska® Permanent 36,0%
15-9-15 (BASF)

Caolanh 38,0%
nudc 10,6%

Hop chat theo sdng ch€ c6 hoat tinh d6i v6i phd rong cha loai gay hai ky
sinh. Cac loai gay hai nay bao gom cic loai khong xuong s6ng séng trong nhiéu
moi trudng nhu, Vi du, cay 14, r&, d4t, cay thu hoach hodc céc loai thuc phim
khac, cdc cong trinh x4y dung hoac da dong vat. C4c loai gy hai nay bao gém, vi
duy, loai khong xuong song an 14 (bao goém 14, than, hoa va qud), hat, gb, soi dét
hodc mdu hoac mo dong vat va nhd dé gay ra tén thuong hodc hu hai cho, vi du,
dang phét trién hodc bao quin cay nong nghiép, cay lam nghiép, cay trong nha
kinh, ciy canh, ciy trong vudn wom, bao quan cic loai thuc phdm hoic cic san
phdm soi hodc cdc cong trinh xay dung va cdc cong trinh khic hoic céc bo phan
cuia chiing hoac gay hai cho stic khoé dong vat hodc stc khoé cong ddng. Ngudi c6
hiéu biét trong Iinh vyc k§ thuat nay s& ddnh gid dugc ring khong phéi tat ci hop
chat 1a hitu hiéu nhu nhau d6i véi tat ca cac giai doan phat trién cla tat ca loai gay
hai.

Vi vay, cic hop chat va ch€ phdm theo sing ché c6 thé skt dung trong néng
nghiép d€ bao vé cay trong khoi giun tron ky sinh va ca trong linh vuc phi trong
nong nghiép d€ bao vé cay trong vudn va cay khéac khdi loai gay hai khong xuong
song an thuc vat. Tinh hitu ich ndy bao gém bao vé cay tréng va cic cay khic (c6
nghia 1a ca trong linh vuc nong nghiép va phi nong nghiép) chita nguyén liéu di
truyén dugc dua vio bing k¥ thuat di truyén (tic 1a chuyén gen) hoic duoc cai
bién bang cach gay dot bién dé thu dugc cac tinh trang c6 loi. Vi du vé cic tinh
trang nay gom tinh chéng chiu véi thudc diét co, tinh dé khéng véi loai gay hai an
thyc vat (vi du, cdc con trung, ve bét, cic loai rép cay, nhén, giun tron, o¢c sén,
nim gay bénh thuc vat, vi khudn va virut), cdi bi€n sy phat trién thuc vat, ting tinh
chéng chiu véi cdc diéu kién sinh trudng bt Igi nhu cdc nhiét do cao hoac thip, do
4m cla dét cao hodc thap, va do muéi cao, ting dom hoa hoic két qua, ting hiéu
sudt thu hoach, tang thoi gian chin, chat lugng va/hoac gid tri dinh dudng ctia san
phdm thu hoach cao hon, va ci thién cdc dic tinh bao quin hoic ché bién san
phdm thu hoach. Thuc vat chuyén gen c6 thé dugc cai bién d€ biéu hién nhiéu tinh
trang. Vi du vé thuc vat ¢6 céc tinh trang dugc tao ra bing k§ thuat di truyén hoic
giy dot bién gém céc gidng ngod, bong, dau tuong va khoai tay biéu hién doc t6
Bacillus  thuringiensis trt sdu nhu YIELD GARD®, KNOCKOUT®,
STARLINK®, BOLLGARD®, NuCOTN® va NEWLEAF®, va cic giéng ngo,
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bong, dau tuong va cai dau chong chiu thudc diét c6 nhu ROUNDUP READY®,
LIBERTY LINK®, IMI®, STS® va CLEARFIELD®, ciing nhu cay trong biéu
hién N-axetyltransferaza (GAT) c6 tinh chdng chiu véi thude diét co glyphosate,
hoac céay trong chita gen HRA c6 tinh chéng chiu vé6i thudc diét cd tc ché
axetylactat syntaza (ALS). Hop chat va ché phdm theo séng ché c6 thé tuong tic
theo kiéu hiép déng véi tinh trang dugc tao ra béi k§ thuat di truyén hoic duogc
~ bién déi bang cach dot bién, vi vay 1am ting su biéu hién kiéu hinh hoic mot cach
hitu hiéu cua tinh trang hodc lam tang tic dung phong trix giun tron ky sinh mot
~céch hira hiéu ctia hop chét va ch€ phdm theo sdng ché. Cu thé 13, hop chat va ché
phdm theo sdng ché c6 thé tuong tic theo kiéu hiép dong véi st biéu hién kiéu
hinh clia céc protein hodc cdc sin phdm ty nhién khdc gay doc cho giun tron ky
sinh d€ tao ra tdc dung phong trix 16n hon bé trg clia loai gay hai nay.

Ché€ phédm theo sdng ché ciing c6 thé tuy ¥ chta cdc chét dinh dudng thuc
vat, vi du, phan bén chia it nhat mot chét dinh dudng thue vat duoc chon i nito,
phospho, kali, Ivu huynh, canxi, magie, sit, dong, bo, mangan, kém va molypden.
T6t hon 13, ch€ phdm bao gém it nhdt mot phan bén chia it nhat mot chat dinh
dudng thyc vat dugc chon tir nito, phospho, kali, luu huynh, canxi va magie. Ch&
phdm theo sdng ch€ con bao gém it nhit mot chét dinh dudng thuc vat c6 thé &

“dang chit 16ng hodc chét ran. T6t hon 13, ch€ phdm rén & dang hat, dang thdi nhod
hoac dang vién nén. Ch& phdm rén bao gém phan bén c6 thé dugc diéu ché bing
cich tron hop chét hoic hén hop theo séng ché€ véi phan bén cling véi cic hop
phan diéu ch€ va sau d6 diéu ché ch& phdm béing cdc phuong phdp nhu tao hat
hoac ép din. Theo cdch khdc, ché phim rin c6 thé duge diéu ché bang cich phun
dung dich hoac huyén phii chita hop chét hodc ché€ phdm theo sdng ché trong dung
moi dé bay hoi lén phan bén da diéu ché truéc & dang hdn hop 6n dinh vé kich
thudc, vi du, dang hat, dang théi nho hodc dang vién nén, va sau d6 lam bay hoi
dung moi.

Hop chit theo séng ch& c¢6 thé c6 hoat tinh véi phd rong clia giun tron ky
sinh sOng hoac sinh trudng bén trong hodc 4n thyuc vat (vi du, 14, qua, chdi, ré hoic
hat) hodc dong vat va nguoi (vi du, hé mach hoac hé tiéu héa hoic cdc mod khic)
va vi vay phd hai su sinh truong va bao quan cdy tréng nong nghiép, 1am nghiép,
cay trong nha kinh, ciy trong lam canh va cay tréng vuon wom, hoic gay anh
hudng dén stc khde cia ngudi va dong vat. Cic cay trong dugc quan tam cu thé 1a
rau qua nhu cay tréng ho ca va ho bau bi, ciy trong vudn wom nhu chudi va ca
phé, cay trong dang ré nhu khoai tay, hanh va ca r6t, va cay trong nong nghiép nhu
cay thudc 14, cay dau phung, cay bong, cdy mia va cay dau tuong.

Hop chat theo sdng ch€ ciing c6 hoat tinh d6i vé6i cdc loai thudc ca hai 16p
Adenophorea va Secernentea ciia nganh giun tron Phylum Nematoda, bao gém céc
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loai c6 4nh hudng 16n vé mat kinh t€ ctia bo Enoplida, Dorylaimida, Rhabditida,
Strongylida, Ascarida, Oxyurida, Spirurida, Tylenchida va Aphelenchida, nhu
nhung khong chi gi6i han & cdc loai gay hai trong nong nghiép c6 anh hudng 16n
vé mat kinh t& nhu giun trdn gay sin ré thugc giong Meloidogyne, giun tron gay
nang thuoc giong Heterodera va Globodera, giun tron gay ton thuong thudc giong
Pratylenchus, giun tron dang than thudc giong Rotylenchulus, giun tron tao hang
thuoc giong Radopholus, giun tron chich thugc giong Belonolaimus, giun tron
dang xoan 6c¢ thuoc giong Helicotylenchus va Scutellonema, giun tron giéng cam
- quyt thuoc giong Tylenchulus, giun trdon ré€ ngan thudc giong Trichodorus va
- Paratrichodorus, giun tron hinh dao gam thuoc giong Xiphinema, giun tron gay
cin cb6i thuoc giéng Tylenchorhynchus, giun tron hinh kim thuoc gi6ng
Longidorus va Paralongidorus, giun tron chich thu@é giong Hoplolaimus, giun
tron hinh vong thudc ho Criconematidae, giun trdn hinh cudng thudc giong
Ditylenchus va Anguina, va giun tron ld/cudng thudc giéng Aphelenchoides va
Rhadinaphelenchus; va cic loai ky sinh gay anh hudng dén stc khde ngudi va
dong vat (tirc 1a, giun tron c6 anh hudng cé anh hudng 16n vé mat kinh t&€ nhu
Strongylus vulgaris & ngua, Toxocara canis & chd, Haemonchus contortus & cim,
Dirofilaria immitis & cho, V..V.).

Dang luu ¥ 1a viéc sir dung hop chét theo sing ché dé phong trir giun tron
gy san ré phuong nam (Meloidogyne incognita). Ngudi cé hiéu biét trong linh
vuc k¥ thuat nay cin phai hiéu ring khong phai tat ca cdc hop chat déu c6 hiéu
qué nhu nhau trong tit ca cic giai doan sinh trudng cla tat ca giun tron.

Hop chét theo sdng ché ciing c6 thé c6 hoat tinh vé6i cdc lodi thuoc Phylum
Platyhelminthes, 16p Cestoda (Tapeworms) va Trematoda (Flukes), bao gém cic
loai ky sinh (ttc 1a, sdn 14 va sdn day c6 anh hudng c6 dnh hudng 16n vé mat kinh
t€) gay 4nh hudng x4u dén sic khde dong vat va ngudi (vi du, Anoplocephala
perfoliata & ngua, Fasciola hepatica & dong vat nhai lai, v..v.).

Céc hop chit theo sang ché cling c6 thé duge tron v6i mot hoac mot sG chat
hodc hoat chat sinh hoc bao gém thudc trir sau, thuSc diét nam, ihudc didt giun
tron, thudc diét khudn, thude diét ve bét, thudc diét cd, chat ting cudng do tuong
thich ciia cay trong cho thudc diét co, chat diéu hoa sinh trudng nhu chat e ché
con trung 10t x4c va chat kich thich ré, thudc tiét duc, chat ban hod hoc, chat xua
dudi, chét hap dan con tring, pheromon, chat kich thich an, cdc hoat chat sinh hoc
hodc vi khuén gay bénh con tring, virut hoic ndm dé tao thanh thudc trir sau nhiéu
thanh phan c6 phd sir dung trong noéng nghiép va phi néng nghiép rong hon. Do
do6, sang ché cling d¢ xudt ché phdm chita hgp chét c6 cong thitc 1, N-oxit, hoic
mudi ciia nd, va luong hitu hiéu ctia it nhdt mot chét hoic hoat chat sinh hoc bd
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sung va c6 thé chita thém it nhit mot chit hoat dong bé mat, chét pha lodng rin
hodc chit pha loang 16ng. D6i v6i hdn hgp theo sdng ché, cdc chat hodc hoat chit
sinh hoc khic c6 thé dugc diéu ché cing véi hop chat theo sdng ché, bao gém hop
chét c6 cong thic 1, dé tao thanh hén hgp so ché, hoic cic chét hodc hoat chat
sinh hoc khic c6 thé dugc diéu ché riéng 1é tir hop chit theo sing ché, bao gém
hop chit c6 cong thic 1, va hai ch€ phdm dugc két hop cling nhau truée khi st
dung (vi dy, trong thung phun) hoac, theo mot cach khac, dugc ding lién ti€p.

Vi du v€ hop chiét hoac chét c6 hoat tinh sinh hoc c6 thé ché hod véi hop chit
theo sdng ch€ 1a thudc trir sau nhu abamectin, acephate, acequinocyl, acetamiprid,
acrinathrin, amidoflumet, amitraz, avermectin, azadirachtin, azinphos-metyl,
bifenthrin, bifenazate, bistrifluron, borate, buprofezin, cadusafos, carbaryl,
- carbofuran, cartap, carzol, chlorantraniliprole, chlorfenapyr, chlorfluazuron,
chlorpyrifos, chlorpyrifos-metyl, chromafenozide, clofentezin, clothianidin,
cyantraniliprole, cyflumetofen, cyfluthrin, beta-cyfluthrin, cyhalothrin, gamma-
cyhalothrin, lambda-cyhalothrin, cypermethrin, alpha-cypermethrin, zeta-
cypermethrin, cyromazine, deltamethrin, diafenthiuron, diazinon, dieldrin,
diflubenzuron, dimefluthrin, dimehypo, dimethoate, dinotefuran, diofenolan,
emamectin, endosulfan, esfenvalerate, ethiprole, etofenprox, etoxazol, fenbutatin
oxide, fenothiocarb, fenoxycarb, fenpropathrin, fenvalerate, fipronil, flonicamid,
flubendiamit, flucythrinate, flufenerim, flufenoxuron, fluvalinate, tau-fluvalinate,
fonophos, formetanate, fosthiazate, halofenozide, hexaflumuron, hexythiazox,
hydrametylnon, imidacloprid, indoxacarb, insecticidal soaps, isofenphos,
lufenuron, malathion, metaflumizone, metaldehit, methamidophos, methidathion,
methiodicarb, methomyl, methoprene, metoxychlor, metofluthrin, monocrotophos,
metoxyfenozide, nitenpyram, nithiazine, novaluron, noviflumuron, oxamyl,
parathion, parathion-metyl, permethrin, phorate, phosalone, phosmet,
phosphamidon, pirimicarb, profenofos, profluthrin, propargite, protrifenbute,
pymetrozine, pyrafluprole, pyrethrin, pyridaben, pyridalyl, pyrifluquinazon,
pyriprole, pyriproxyfen, rotenone, ryanodine, spinetoram, spinosad, spirodiclofen,
spiromesifen, spirotetramat, sulprofos, tebufenozide, tebufenpyrad, teflubenzuron,
tefluthrin, terbufos, tetrachlorvinphos, tetramethrin, thiacloprid, thiamethoxam,
thiodicarb, thiosultap-natri, tolfenpyrad, tralomethrin, triazamate, trichlorfon,
triflumuron, Bacillus thuringiensis noi doc t6 delta, vi khudn gay chét cho con
trung, virut gay chét cho con tring va ndm gay chét cho con tring.

Ddng luu y la thudc trir sdu nhu abamectin, acetamiprid, acrinathrin, amitraz,
avermectin, azadirachtin, bifenthrin, buprofezin, cadusafos, carbaryl, cartap,
chlorantraniliprole, chlorfenapyr, chlorpyrifos, clothianidin, cyantraniliprole,
cyfluthrin, beta-cyfluthrin, cyhalothrin, gamma-cyhalothrin, lambda-cyhalothrin,

-102-



21017

cypermethrin, alpha-cypermethrin, zeta-cypermethrin, cyromazine, deltamethrin,
dieldrin, dinotefuran, diofenolan, emamectin, endosulfan, esfenvalerate, ethiprole,
etofenprox, etoxazol, fenothiocarb, fenoxycarb, fenvalerate, fipronil, flonicamid,
flubendiamit, flufenoxuron, fluvalinate, formetanate, fosthiazate, hexaflumuron,
hydrametylnon, imidacloprid, indoxacarb, lufenuron, metaflumizone,
methiodicarb, methomyl, methoprene, metoxyfenozide, nitenpyram, nithiazine,
novaluron, oxamyl, pymetrozine, pyrethrin, pyridaben, pyridalyl, pyriproxyfen,
‘ryanodine, spinetoram, spinosad, spirodiclofen, spiromesifen, spirotetramat,
tebufenozide, tetramethrin, thiacloprid, thiamethoxam, thiodicarb, thiosultap-natri,
tralomethrin, triazamate, trifltumuron, Bacillus thuringiensis noi doc t& delta, toin
bo ching cta Bacillus thuringiensis va toan bod chiing chia virut Nucleo
polyhydrosis. v ' |

Mot phuong 4n cia chat sinh hoc d€ tron v6i hop chét theo sdng ché bao gém
vi khudn gay chét cho con trung nhw Bacillus thuringiensis va noi doc t6 delta
dugc bao nang cua Bacillus thuringiensis nhu thudc trit sau sinh hoc MVP® va
MVPII® duoc didu ché bing cich quy trinh CellCap® (CellCap”, MVP® va
MVPII® la nhan hi¢u hang hod ciia Mycogen Corporation, Indianapolis, Indiana,
USA); ndm gay chét cho con tring nhu ndm nho xa xanh; va virut gay chét cho
con tring (ca hai trong tu nhién va bién d6i gen) nhu virut hinh que, virut nhiéu
mat nhan (nucleopolyhedro virut - NPV) nhu HzNPV (Helicoverpa :zea
nucleopolyhedrovirus), AINPV (Anagrapha falcifera nucleopolyhedrovirus); va
(granulosis virus-GV) nhu virut dang hat Cydia pomonella (CpGV).

T6t hon, néu ché phdm, trong d6 hoat chat phong trir loai gay hai khong
xuong song khic thugc vé nhém hoa chét khac nhau hodc c6 vi tri tic dong khic
Vv6i hop chét c6 cong thitc 1. Trong mot s6 trudng hop, ché phdm véi it nhat mot
phong trir hoat chét loai gay hai khong xuong s6ng khic c6 phd phong trir twong tu
nhung vi tri téc dong khic nhau s& dugc uu tién dac biét. Do d6, ché phdm theo
sdng ché c6 thé chita thém it nhét mot hoat chat phong trir loai gay hai khong
xuong song bd sung c6 phd phong trir twong tu nhung thudc v& nhém hod chat
khéc nhau hodc c6 vi tri tdc dong khac nhau. Hop chat hoidc chét c6 hoat tinh sinh
hoc bé sung ndy bao gém, nhung khong chi giGi han &, chat diéu bién kénh natri
nhu bifenthrin, xypermethrin, xyhalothrin, lambda-xyhalothrin, xyfluthrin, beta-
xyﬂuthn'n, deltamethrin, dimefluthrin, esfenvalerat, fenvalerat, indoxacarb,
metofluthrin, profluthrin, pyrethrin va tralomethrin; chat itc ché€ cholinesteaza nhu
clorpyrifos, methomyl, oxamyl, thiodicarb va triazamat; neonicotinoit nhu
axetamiprid, clothianidin, dinotefuran, imidacloprid, nitenpyram, nithiazin,
thiacloprid va thiamethoxam; lacton vong 16n ¢6 tic dung trix sau nhu spinetoram,
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spinosad, abamectin, avermectin va emamectin; GABA (axit y-aminobutyric)-ch4t
doi khing kénh clorua cira nhu avermectin hodc chat phong b& nhu ethiprol va
fipronil; cdc chét dc ché téng hop kitin nhu buprofezin, xyromazin, flufenoxuron,
hexaflumuron, lufenuron, novaluron, noviflumuron va triflumuron; chét dang hiéu
hormon kich thich siu non nhu diofenolan, fenoxycarb, methopren va
pyriproxyfen; phéi tir thu thé octopamin nhu amitraz; chét tc ché 10t x4c va chat
chll van ecdyson nhu Azadirachtin, metoxyfenozit va tebufenozit; ph6i tir thu thé
ryanodin nhu ryanodin, anthranilic diamit nhu clorantraniliprol, cyantraniliprol va
flubendiamit; chdt dong dang nereistoxin nhu cartap; chat dc ch& van chuyén dién
tl ti thé nhu clorfenapyr, hydrametylnon va pyridaben;- chat tc ché sinh tdng hop
lipit nhu spirodiclofen va spiromesifen; thudc trir sdu xyclodien nhu dieldrin hodc
endosulfan; pyrethroit; carbamat; ure trir sau; va chét sinh hoc ké ca virut nhan da
dién (NPV), thanh vién cta Bacillus thuringiensis, noi doc t6 delta duoc bao nang
cua Bacillus thuringiensis va virut c6 kha nang trit sau khéc trong tu nhién hoac
bién déi gen.

Vi du khéc v& hop chét hodc chit c6 hoat tinh sinh hoc c6 thé ché hoa duoc
v6i hop chit theo sdng ch€ la: thudc diét ndm nhu acibenzolar, aldimorph,
amisulbrom, azaconazol, azoxystrobin, benalaxyl, benomyl, benthiavalicarb,
benthiavalicarb-isopropyl, binomial, biphenyl, bitertanol, blasticidin-S, hén hop
Bordeaux (déng sulfat ba 14n), boscalid/nicobifen, bromuconazol, bupirimat,
buthiobat, carboxin, carpropamid, captafol, captan, carbendazim, cloneb,
clothalonil, chlozolinat, clotrimazol, déng oxyclorua, cic mudi déng nhu dong
sulfat va doéng hydroxit, cyazofamid, xyflunamid, cymoxanil, cyproconazol,
cyprodinil, dichlofluanid, diclocymet, diclomezine, dicloran, diethofencarb,
difenoconazol, dimethomorph, dimoxystrobin, diniconazol, diniconazol-M,
dinocap, discostrobin, dithianon, dodemorph, dodin, econazol, etaconazol,
edifenphos, epoxiconazol, ethaboxam, ethirimol, ethridiazol, famoxadon,
fenamidone, fenarimol, fenbuconazol, fencaramid, fenfuram, fenhexamit,
fenoxanil, fenpiclonil, fenpropidin, fenpropimorph, fentin axetat, fentin hydroxit,
ferbam, ferfurazoat, ferimzon, fluazinam, fludioxonil, flmnctever, fluopicolit,
fluoxastrobin, fluquinconazol, fluquinconazol, flusilazol, flusulfamit, flutolanil,
flutriafol, folpet, fosetyl-nhom, fuberidazol, furalaxyl, furametapyr, hexaconazol,
hymexazol, guazatin, imazalil, imibenconazol, iminoctadin, iodicarb, ipconazol,
iprobenfos, iprodion, iprovalicarb, isoconazol, isoprothiolan, kasugamyxin,
- kresoxim-metyl, mancozeb, mandipropamit, maneb, mapanipyrin, mefenoxam,
mepronil, metalaxyl, metconazol, methasulfocarb, metiram,
metominostrobin/fenominostrobin, mepanipyrim, metrafenone, miconazol,
myclobutanil, neo-asozin (ferric metanarsonat), nuarimol, octhilinone, ofurace,
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orysastrobin, oxadixyl, axit oxolinic, oxpoconazol, oxycarboxin, paclobutrazol,
penconazol, pencycuron, penthiopyrad, perfurazoat, axit phosphonic,
phthalogenua, picobenzamit, picoxystrobin, polyoxin, probenazol, procloraz,
procymidon, propamocarb, propamocarb-hydroclorua, propiconazol, propineb,
proquinazid, prothioconazol, pyraclostrobin, pryazophos, pyrifenox, pyrimethanil,
pyrifenox, pyrolnitrin, pyroquilon, quinconazol, quinoxyfen, quintozen,
silthiofam, simeconazol, spiroxamin, streptomyxin, luu huynh, tebuconazol,
techrazene, tecloftalam, tecnazen, tetraconazol, thiabendazol, thifluzamit,
thiophanat, thiophanat-metyl, thiram, tiadinil, tolclofos-metyl, tolyfluanid,
triadimefon, triadimenol, triarimol, triazoxit, tridemorph, trimoprhamit tricyclazol,
trifloxystrobin, triforine, triticonazol, uniconazol, validamycin, vinclozolin, zineb,
ziram va zoxamit; thudc diét giun tron nhu aldicarb, imicyafos, oxamyl va
fenamiphos; thudc sat tring nhu streptomyxin; thudc diét bo ve nhu amitraz,
chinomethionat, clobenzilat, cyhexatin, dicofol, dienoclor, etoxazol, fenazaquin,
fenbutatin oxit, fenpropathrin, fenpyroximat, hexythiazox, propargit, pyridaben va
tebufenpyrad.

Trong mot s& trudng hop, t6 hop chita hop chét theo sdng ché véi cic hop
chat hodc chat c6 hoat tinh sinh hoc (dac biét 1a phong trir loai gay hai khong
xuong s6ng) c6 thé tao ra hiéu qua 16n hon cong hop (tic 13 hiep déng). Luon
mong muon gidm bét luong chat hod hoc dugc giai phéng ra moi trudng trong khi
van dam bao viéc phong trir dong vat gay hai hira hi¢u. Khi tdc dung hiép déng
cia chat phong trir loai gay hai khong xwong song dugc phét hién & ty 1é diing
mang lai miic phong trir dong vat gay hai thod ddng trong linh vuc nong nghiép,
cic hén hop nay c6 thé 1am gidm chi phi thu hoach va 6 nhiém moéi trudng.

Hop chit theo sdng ch& va ch& phdm chita chiing c6 thé dugc phun cho cay
chuyén gen dé biéu hién sy gay doc protein cho loai gay hai khong xuong séng
(nhu néi doc t6 delta Bacillus thuringiensis). Viéc st dung ndy c6 thé tao ra phd
bdo vé cay rong hon va dugc uu tién vé€ tinh khdng. Tic dung cha viéc 4p dung
ngoai sinh hop chat theo sdng ch& c6 thé hiép dong v6i dugc biéu hién gay doc
protein.

Céc tai liéu tham khao chung vé cdc chat bao vé trong nong nghiép nay (tic
1a céc thudc trir sau, thudc diét ndm, thudc diét giun tron, thudc diét ve bét, thudc
diét cd va tidc nhan sinh hoc) gébm The Pesticide Manual, 13th Edition, C. D. S.
Tomlin, Ed., British British Crop Protection Council, Farniiain, Surrey, U. K., 2003
va The BioPesticide Manual, 2nd Edition, L. G. Copping, Ed., British British Ctup
Protection Council, Farnham, Surrey, U. K., 2001.

Doi véi cac phuong an, trong d6 mot hodc nhiéu cac thanh phén tron khic
nhau nay dugc sir dung, ty 1& trong luong clia cdc thanh phan tron khdc nhau nay
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(t6ng s6) v6i hop chét c6 cong thitc 1 thudng nim trong khodng tir 1:3000 dén
3000:1. Pang luu ¥ 1a ty 1& trong lugng nidm trong khodng tir 1:300 dén 300:1 (vi
du, ty 1& ndm trong khoang tir 1:30 dén 30:1). Ngudi c6 hiéu biét trong linh vuc k¥
thuat ndy c6 thé xdc dinh mot cdch dé dang bang cich thir nghiém mot cich don
gian lugng hita hiéu sinh hoc ciia hoat chét cdn dé c6 phd hoat tinh sinh hoc mong
mudn. Diéu hién nhién 12 viéc dua cdc thanh phan b8 sung nay vao c6 thé mé rong
~ phd phong trix giun tron kY sinh vuot troi hon phd phong trir clia riéng hop chat c6
cong thic 1.

Béng A néu cic t6 hop cu thé chia hgp chét c6 cong thic 1 v6i chét phong
 trir loai gy hai khong xuong s6ng khic dé minh hoa cho hdn hop, ché phidm va
phuong phdp siang ch€ va gém céc phuong 4n thuc hién bd sung c6 khoang ty 1&
khoi lugng véi ty 1¢ dung. Cot ddu tién clia Bing A néu chat phong trir loai gay hai
khong xuong séng cu thé (vi du, "Abamectin" & dong dau tién). Cot thi hai coa
Bang A néu kiéu tdc dong (néu da bi€t) clia chat phong trir loai gay hai khong
xuwong song. Cot thit ba clia Bang A néu phuong 4n/ cic phuong 4n thuc hién vé
cdc khoang ty 1¢ khoi lugng ma chét phong trix odi gay hai khong xuong séng c6
thé dugc diing so v6i hop chét c6 cong thitc 1, N-oxit, hodc mudi clia né, (vi du,
"50:1 dén 1:50" abamectin so v6i hgp chat cé cong thitc 1 theo khéi lugng). Do
do, vi du, dong dau tién ctia Bang A néu cu thé t6 hop clia hop chat c6 cong thiic 1
v6i abamectin c6 thé duge ding nim trong khoang ty 1é& kh6i Iuong tir 50:1 dén
1:50. Cac dong con lai clia Bang A dugc cdu tridc tuong tu.

Bang A

Chat phong trir loai gay Kiéu tdc dung hoic Nhém ho4 chat Ty 1& khéi luong
hai khong xuong séng thong thudong
'Abamectin lacton vong 16n 50:1 dén 1:50
Axetamiprid Neonicotinoit 150:1 dén 1:200
Amitraz phai tit thu thé octopamin 200:1 dén 1:100
Avermectin lacton vong 16n 50:1 dén 1:50
Azadirachtin chit chl van ecdyson 100:1 dén 1:120
Beta-xyfluthrin chat diéu bién kénh natri 150:1 dén 1:200
Bifenthrin chit diéu bién kénh natri TiCC1dén 1:10
Buprofezin céc chét e ché téng hop kitin 500:1 dén 1:50
Cartap chdt déng dang nereistoxin 100:1 dén 1:200
Clorantraniliprol phdi tir thu thé ryanodin 100:1 dén 1:120
Clorfenapyr chat tc ché€ van chuyén dién ti ti thé 300:1 dén 1:200
Clorpyrifos chat tc ch€ cholinesteaza 500:1 dén 1:200
Clothianidin Neonicotinoit 100:1 dén 1:400
Cyantraniliprol Ph6i tir thu thé ryanodin 100:1 dén 1:120
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Chat phong trir loai gay
hai khong xuong séng

Kiéu tdc dung hoac Nhém hoa chat

Ty 1¢ khéi luong
thong thuong

Xyfluthrin chat diéu bién kénh natri 150:1 dén 1:200
Xyhalothrin chat diéu bién kénh natri 150:1 dén 1:200
Xypermethrin chat diéu bién kénh natri 150:1 dén 1:200
Xyromazin céc chdt dc ché tdng hop kitin 400:1 dén 1:50
deltamethrin chat diéu bién kénh natri 50:1 dén 1:400
dieldrin xyclodien thudc trir sau 200:1 dén 1:100
dinotefuran Neonicotinoit 150:1 dén 1:200
diofenolan chét &c ch€ 16t xac 150:1 dén 1:200
Emamectin lacton vong 16n 50:1 dén 1:10
Endosulfan xyclodien thudc trix sau 200:1 dén 1:100
Esfenvalerat chat diéu bién kénh natri 100:1 dén 1:400
Ethiprol ch&t phong b& kénh clorus diéu bién 200:1 dén 1:100
GABA
Fenothiocarb 150:1 dén 1:200
Fenoxycarb chat déng hiéu hormon kich thich sau 500:1 dén 1:100
non
Fenvalerat chat diéu bién kénh natri 150:1 dén 1:200
Fipronil chat phong b€ kénh clorus diéu bién 150:1 dén 1:100
GABA
Flonicamid 200:1 dén 1:100
Flubendiamit phéi t thu thé ryanodin 100:1 dén 1:120
Flufenoxuron céc chat tc ché tdng hop kitin 200:1 dén 1:100
Hexaflumuron céc chdt e ché tong hop kitin 300:1 dén 1:50
Hydrametylnon cht dc ché van chuyén dién tir ti thé 150:1 dén 1:250
Imidacloprid Neonicotinoit 1000:1 dén 1:1000
Indoxacarb chét diéu bi&n kénh natri 200:1 dén 1:50
Lambda-xyhalothrin chat diéu bién kénh natri 50:1 dén 1:250
Lufenuron céc chat dc ché téng hop kitin 500:1 dén 1:250
Metaflumizon 200:1 dén 1:200
Methomyl chat tic ché€ cholinesteaza 500:1 dén 1:100
Methopren chat déng hiéu hormon kich thich sau | 500:1 dén 1:100
‘ non
Metoxyfenozit chit chi van ecdyson 50:1 dén 1:50
Nitenpyram Neonicotinoit 150:1 dén 1:200
Nithiazin Neonicotinoit 150:1 dén 1:200
‘Novaluron céc chat dc ché tdng hop kitin 500:1 dén 1:150
Oxamyl chat tc ché cholinesteaza 200:1 dén 1:200
Pymetrozin 200:1 dén 1:100
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Chat phong trir loai gay Kiéu tdc dung hoic Nhém hod chat Ty 1 kho6i lugng
hai khong xuong song thong thuong

Pyrethrin chat diéu bién kénh natri 100:1 dén 1:10
Pyridaben chat dc ché van chuyén dién ti ti thé 200:1 dén 1:100
Pyridalyl 200:1 dén 1:100
Pyriproxyfen chét dang hiéu hormon kich thich sau 500:1 dén 1:100
non
Ryanodin phdi tir thu thé ryanodin 100:1 dén 1:120
Spinetoram lacton vong 16n 150:1 dén 1:100
Spinosad lacton vong 16n 500:1 dén 1:10
Spirodiclofen chat tc ché chat sinh téng hop lipit 200:1 dén 1:200
Spiromesifen chat dc ché chat sinh tdng hop lipit 200:1 dén 1:200
Tebufenozit chat chi van ecdyson 500:1 dén 1:250
Thiacloprid Neonicotinoit 100:1 dén 1:200
Thiamethoxam Neonicotinoit 1250:1 dén 1:1000
Thiodicarb chat tc ch€ cholinesteaza 500:1 dén 1:400
Thiosultap-natri 150:1 dén 1:100
Tralomethrin chét diéu bién kénh natri 150:1 dén 1:200
Triazamat chat tc ché€ cholinesteaza 250:1 dén 1:100
Triflumuron cac chat tic ché tdng hop kitin 200:1 dén 1:100

Bacillus thuringiensis

chat sinh hoc

50:1 dén 1:10

Bacillus thuringiensis
noi doc t6 delta

chét sinh hoc

50:1 dén 1:10

NPV (vi du, Gemstar)

chat sinh hoc

50:1 dén 1:10

| Déang luu y 1a ché€ phdm theo sdng ché, trong d6 it nhat mot hop chat hoic
chét c6 hoat tinh sinh hoc bé sung dugc chon tir nhém gém chat phong trir loai gay
hai khong xuong s6ng duoc néu trong Bang A trén.

Ty 1¢ khéi lugng hop chét c6 cong thite 1, N-oxit, hodc muéi ciia né, véi chat
phong trir loai gay hai khong xuong song bd sung thudng nim trong khoang tir
1000:1 dén 1:1000, v6i mot phuong 4n nam trong khoang tir 500:1 dén 1:500,
phuong 4n khic nam trong khoéng tir 250:1 dén 1:200 va phuong 4n khéc aita nim
trong khoang tir 100:1 va 1:50.

Bang B1 dén B14 dudi day dua ra cdc phuong 4n ctia ch€ phidm cu thé chita

- hop chat c6 cong thirc 1 (s6 hop chét dung dé chi cdc hop chat trong Bang phu luc
A-T) va chat phong trir loai gay hai khong xuong s6ng bd sung.
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Bang B1
SN Hop PN
Hén Ho‘p Chat I?hong trir loai - chit Chat phor.lg trie loai
.| chat _ gay hai khong xuong Hoén PN gay hai khong
hop s6 . va . .| s6 va .
sO song hop s6 xuong song
Bi1-1 7 va Abamectin B1-36 | 7 va Imidacloprid
B1-2 7 va Acetamiprid B1-37| 7 wva Indoxacarb
B1-3 7 va Amitraz B1-38 | 7 va Lambda-cyhalothrin
B1-4 7 va - Avermectin B1-39 | 7 va Lufenuron
B1-5 7 va Azadirachtin B1-40| 7 wva Metaflumizone
B1-5a 7 va Bensultap B1-41 | 7 va Methomyl
 B1-6 7 va Beta-cyfluthrin B1-42| 7 va Methoprene
B1-7 7 va Bifenthrin B1-43 | 7 va  Metoxyfenozide
B1-8 7 va Buprofezin B1-44 | 7 wva Nitenpyram
- B1-9 7 va Cartap Bl1-45| 7 va Nithiazine
‘B1-10 7 va  Chlorantraniliprole B146 | 7 va Novaluron
B1-11 7 va Chlorfenapyr B1-47 | 7 va Oxamyl
B1-12 7 va Chlorpyrifos B1-48 | 7 va Phosmet
B1-13 7 va Clothianidin B1-49 | 7 wva Pymetrozine
B1-14 7 va Cyantraniliprole B1-50 | 7 va Pyrethrin
B1-15 7 va Cyfluthrin B1-51 | 7 va Pyridaben
B1-16 7 va Cyhalothrin B1-52 | 7 wva Pyridalyl
B1-17 7 va Cypermethrin B1-53 | 7 va Pyriproxyfen
B1-18 7 va Cyromazine B1-54 | 7 wva Ryanodine
| B1-19 7 va Deltamethrin B1-55| 7 va Spinetoram
| B1-20 7 va Dieldrin B1-56 | 7 va Spinosad
B1-21 7 va Dinotefuran B1-57 | 7 va Spirodiclofen
B1-22 7 va Diofenolan B1-58 | 7 va Spiromesifen
B1-23 7 va Emamectin B1-59 | 7 wva Spirotetramat
B1-24| 7 va Endosulfan B1-60 | 7 wva Tebufenczide
B1-25 7 va Esfenvalerate B1-61 | 7 va Thiacloprid
B1-26 7 va Ethiprole B1-62 | 7 va Thiamethoxam
B1-27 7 va Fenothiocarb B1-63 | 7 va Thiodicarb
B1-28 7 va Fenoxycarb B1-64 | 7 va  Thiosultap-natri
B1-29 7 va Fenvalerate Bi1-65| 7 va Tolfenpyrad
B1-30 7 va Fipronil B1-66 | 7 va Tralomethrin
B1-31 7 va Flonicamid B1-67| 7 va Triazamate
B1-32 7 va Flubendiamit B1-68 | 7 va Triflumuron
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| Hop Chiit phong trir loai op Chét phong trit loai
Hoén . e . B chat )
.| chat _ gay hai khong xuong Hoén .. gay hai khong
hop s6 . va . .| s6 va .
sO song hgp s6 xuong song
B1-33 7 va Flufenoxuron B1-69 | 7 va Bacillus thuringiensis
Bl-34| 7 va  Hexaflumuron BI-70 | 7 va Dacillus thuringiensis
nodi doc t6 delta
B1-35 7 va Hydrametylnon B1-71 | 7 va NPV (vidu, Gemstar)
Béang B2

Béng B2 giong nhu Bang B1, chi khic 12 méi hgp chét tham chi€u 7 trong cot c6
tiéu dé “Hop chat s6” duoc thay thé bang hop chat tham chigu 19. Vi du, hén hop
th nhét trong Bang B2 dugc dinh danh 13 B2-1 va 12 hén hgp cha hop chat 19 va
chét phong trir loai gay hai khong xuong song bd sung abamectin.
Bang B3
Béng B3 giong nhu Bang B1, chi khic 12 méi hgp chét tham chiéu 7 trong cot c6
tiéu dé “Hop chét s6” dugc thay th€ bang hop chét tham chi€u 30. Vi du, hén hop
thit nhat trong Bang B3 duoc dinh danh 13 B3-1 va 1a hén hop clia hop chét 30 va
chat phong trir loai gay hai khong xuong song bd sung abamectin.
Bang B4
Béang B4 giong nhu Bang B1, chi khic 12 méi hgp chét tham chi€u 7 trong cot c6
tiéu dé “Hop chét s6” dugc thay th€ bang hop chét tham chi€u 68. Vi du, hén hop
thit nhat trong Bing B4 dugc dinh danh 12 B4-1 va 1a hén hop clia hop chat 20 va
chat phong trir loai gay hai khong xwong song bd sung abamectin.
_ _ Bang BS
Bang B5 giong nhu Bang B1, chi khic 12 méi hgp chét tham chi€u 7 trong cot c6
tiéu dé “Hop chat s6” dugc thay thé bang hop chat tham chiéu 170. Vi du, hén hop
thit nhat trong Bang B5 dugc dinh danh 12 B5-1 va 12 hén hgp clia hop chat 170 va
chat phong trir loai gay hai khong xuong song bd sung abamectin.
Bang B6 ,
Bing B6 giong nhu Bang B1, chi khdc 1a méi hgp chdt tham chi€u 7 trong cot <6
-tiéu dé “Hop chat s6” dugc thay thé€ bing hgp chat tham chiéu 179 Vi du, hén
hop thit nhat trong Bang B6 dugc dinh danh 12 B6-1 va 1a hén hop cia hop chit
179 va chat phong trir loai gay hai khong xwong song bd sung abamectin.
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Bang B7
Bang B7 giong nhu Bang B1, chi khic 1a méi hgp chat tham chi€u 7 trong cot cé
tiéu d€ “Hop chét s6” dugc thay thé bing hop chdt tham chiéu 180. Vi du, hén
hop thit nhat trong Bang B7 dugc dinh danh 1a B7-1 va 13 hén hop clia hop chat
180 va chat phong trir loai gay hai khong xuwong séng bé sung abamectin.
| Bang B8
Bang B8 giong nhu Bang Bl, chi khéc 1a méi hop chat tham chi€u 7 trong cot c6
tiéu dé “Hop chét s6” dugc thay thé bing hop chat tham chiéu 356. Vi du, hén
hop thit nhat trong Bang B8 dugc dinh danh 1a B8-1 va 1a hén hgp clia hop chat
356 va chat phong trir loai gay hai khong xuong s6ng bd sung abamectin.
Bang B9
Bang B9 giong nhu Bang Bl, chi khidc 1a mdi hop chat tham chi€u 7 trong cot ¢6
tiéu d&€ “Hop chét s6” dugc thay thé bing hop chat tham chiéu 357. Vi du, hén
hop thit nhat trong Bang B9 dugc dinh danh 1a B9-1 va 1a hén hgp clia hop chat
357 va chat phong trir loai gay hai khong xuong séng bd sung abamectin.
Bang B10
Bang B10 giong nhu Bang B1, chi khic 1a méi hgp chét tham chi€u 7 trong cot c6
tiéu dé “Hop chét s6” dugc thay thé bang hogp chat tham chigu 382. Vi du, hén
hop thit nhét trong Bing B10 dugc dinh danh 12 B10-1 va 14 hén hop ctia hop chat
382 va chat phong trir loai gay hai khong xuong séng bd sung abamectin.
Bang B11
Béang B11 giong nhu Bang B1, chi khic 1a méi hgp chét tham chiéu 7 trong cot cé
tiéu dé “Hop chét s6” dugc thay th€ bing hop chét tham chiéu 413. Vi du, hén
hop thit nhét trong Bing B11 dugc dinh danh 12 B11-1 va 12 hén hop ctia hop chat
413 va chat phong trit loai gay hai khong xuong séng bd sung abamectin.
_ Bang B12
Bing B12 giéng nhu Bang B1, chi khdc 12 mbi hop chét tham chiéu 7 trong cot c¢6
tiéu dé “Hop chét s6” dugc thay th€ bing hgp chat tham chigu 465. Vi du, hén
hop thit nhét trong Bing B12 dugc dinh danh 12 B12-1 va 1a hén hgp ctia hop chat
465 va chat phong trir loai gay hai khong xuong s6ng bd sung abamectin.
Bang B13
Bang B13 giong nhu Bang B1, chi khic 12 méi hop chét tham chiéu 7 trong cot c6
tiéu dé “Hop chét s6” dugc thay thé€ bang hogp chat tham chigu 474. Vi du, hén
hop thit nhét trong Bing B13 dugc dinh danh 12 B13-1 va 12 hén hop ctia hop chat
474 va chat phong trir loai gay hai khong xuong s6ng bd sung abamectin.
Bang B14
Bing B14 giong nhu Bang B1, chi khdc 12 méi hgp chét tham chiéu 7 trong cot ¢
tieu dé “Hop chét s6” dugc thay thé bing hop chat tham chi€u 394. Vi dy, hén
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hop thit nhét trong Bang B14 dugc dinh danh 12 B14-1 va 1a hén hop clia hop chat
394 va chét phong trir loai gay hai khong xuong s6ng bd sung abamectin.

Céc hén hop cu thé dugc liét ké trong cdc Bang ti B1 dén B14 két hop thong
thuong hop chat c6 cong thitc 1 v6i chat phong trir loai gay hai khong xuong séng
khac vé6i ty 1€ cu thé trong Bang A.

Céc Bang tir C1 dén C14 dugc néu dudi day 1a cac phuong 4n ctia cdc ché
phdm cu thé chia hop chat c¢6 cong thitc 1 (Hop chét s6) dé chi hop chit trong cic
Bang A-D) va thuéc diét ndm bd sung.

Bang C1

Hon , Hop . . Thudc diét nam Hon( Ho'p RN Thudc diét ndm
hopso | chiats6 va i hopso | chatsé va

Cl-1 7 va Probenazole C1-17 7 va  Difenoconazole
C1-2 7 va Tiadinil C1-18 7 va Cyproconazole
C1-3 7 va Isotianil C1-19 7 va Propiconazole
C1-4 7 va Pyroquilon C1-20 7 va Fenoxanil
C1-5 7 va Metominostrobin C1-21 7 va Ferimzone
C1-6 7 va Flutolanil C1-22 7 va Fthalogenua
C1-7 7 va  Validamycin C1-23 7 va Kasugamycin
C1-8 7 va Furametpyr C1-24 7 va Picoxystrobin
C1-9 7 va Pencycuron C1-25 7 va Penthiopyrad
C1-10 7 va  Simeconazole C1-26 7 va Famoxadone
Cl1-11 7 va  Orysastrobin C1-27 7 va Cymoxanil
C1-12 7 va  Trifloxystrobin C1-28 7 va Proquinazid
Cl1-13 7 va  Isoprothiolane C1-29 7 va Flusilazole
Ci1-14 7 va  Azoxystrobin C1-30 7 va “ Mancozeb
C1-15 7 va Tricyclazole C1-31 7 va déng hydroxit
Cl1-16 7 va  Hexaconazole C1-32 7 va (a)

(a) 1-[4-[4-[5-(2,6-diflophenyl)-4,5-dihydro-3-isoxazolyl]-2-thiazolyl]-1-
piperidinyl]-2-[5-metyl-3-(triflometyl)-1H-pyrazol-1-yl]etanon

Bang C2
Bang C2 giong nhu Bang C1, chi khic 1a mdi hop chat tham chi€u 7 trong cot c¢6
tiéu d¢ “Hop chét s6” dugc thay thé bang hgp chat tham chi€u 19. Vi du, hén hop
thit nhét trong Bang C2 dugc dinh danh 1a C2-1 va 12 hén hop ctiia hop chat 19 va
thudc diét ndm bd sung probenazol.
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Béang C3
Bang C3 giong nhu Bang C1, chi khac 12 méi hop chat tham chi€u 7 trong cot c6
tiéu dé “Hop chat s6” dugc thay thé bang hop chét tham chi€u 30. Vi du, hén hop
thit nhét trong Bang C3 dugc dinh danh 14 C3-1 va 13 hén hgp ctia hop chat 30 va
thudc diét ndm bd sung probenazol.

| Béang C4
Bang C4 giong nhu Bang Cl1, chi khic 12 méi hop chat tham chiéu 7 trong cot c6
tiéu dé “Hop chat s6” dugc thay thé bing hgp chét tham chi€u 68. Vi du, hén hop
thit nhét trong Bang C4 dugc dinh danh 1a C4-1 va 13 hén hgp ctia hop chat 68 va
thudc diét ndm bé sung probenazol. _
_ Bang C5 - .

Bang C5 giong nhu Bang Cl1, chi khéc 12 méi hop chat tham chiéu 7 trong cot c6
tiéu dé “Hop chat s6” dugc thay thé bing hop chét tham chi€u 170. Vi du, hén hop
thd nhat trong Bang C5 dugc dinh danh 13 C5-1 va 12 hén hop clia hop chét 170 va
thudc diét ndm b sung probenazol.

Bang C6
Bang C6 giong nhu Bang Cl1, chi khic 12 méi hop chat tham chiéu 7 trong cot c6
tiéu dé “Hop chat s6” dugc thay thé biang hop chét tham chiéu 179. Vi du, hén hop
thit nhat trong Bang C6 dugc dinh danh 14 C6-1 va 1a hén hop cta hop chat 179 va
thudc diét ndm bd sung probenazol.

Bang C7
Bang C7 giong nhu Bang Cl1, chi khic 1a méi hop chat tham chiéu 7 trong cot cé
tiéu dé “Hop chat s6” dugc thay thé biang hop chét tham chi€u 180. Vi du, hén hop
thit nhat trong Bang C7 dugc dinh danh 1a C7-1 va 1a hén hop cha hop chat 180 va
thudc diét ndm bd sung probenazol.

Béang C8 _
Bang C8 giong nhu Bang Cl1, chi khic 1a mbi hop chat tham chiéu 7 trong cot c6
tiéu dé “Hop chat s6” dugc thay thé bing hop chét tham chi€u 356. Vi du, hén hop
thit nhét trong Bang C8 dugc dinh danh 1a C8-1 va 1a hén hop clia hgp chit 356 va
thudc diét ndm bd sung probenazol.

Bang C9
Bang C9 giong nhu Bang Cl1, chi khic 1a méi hop chat tham chiéu 7 trong cot cé
tiéu dé “Hop chit s6” dugc thay thé biang hop chat tham chi€u 357. Vi du, hén hop
thit nhét trong Bang C9 dugc dinh danh 12 C9-1 va 1a hén hop clia hgp chat 357 va
thudc diét ndm bd sung probenazol.

Bang C10
Bang C10 giong nhu Bang C1, chi khic 12 mbi hgp chat tham chiéu 7 trong cot ¢
tiéu dé “Hop chat s6” dugc thay thé bang hop chét tham chi€u 382. Vi du, hén hop
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thit nhat trong Bang C10 dugc dinh danh 12 C10-1 va 1a hén hop chia ho'p chit 382
va thudc diét nAm bd sung probenazol.

Bang Cl11 A
Béang C11 giong nhu Bang Cl, chi khac 12 m6i hop chat tham chi€u 7 trong cot c6
tiéu dé “Hop chét s6” dugc thay thé bang hop chat tham chi€u 413. Vi du, hén hop
thi nhat trong Bang C11 dugc dinh danh 1a C11-1 va 1a hén hop ctia hop chat 413
va thudc diét nAm bd sung probenazol.

Bang C12
Bang C12 giéng nhu Bang Cl, chi khdc 12 méi hop chat tham chiéu 7 trong cot c6
tiéu d€ “Hop chét s6” dugc thay thé bang hop chét tham chi€u 465. Vi du, hén hop
thit nhat trong Bang C12 dugc dinh danh 1a C12-1 va [a hén hop clia hop chat 465
va thuéc diét nAm bd sung probenazol.

Bang C13
Béang C13 gi6ng nhu Bang Cl, chi khac 12 m6i hop chat tham chi€u 7 trong cot c6
tiéu dé “Hop chét s6” dugc thay thé bang hop chét tham chi€u 474. Vi du, hén hop
thd nhét trong Bang C13 duoc dinh danh 13 C13-1 va 12 hén hop clia hop chat 474
va thudc diét nAm bd sung probenazol.

Béang C14
Bang C14 giong nhu Bang C1, chi khdc 12 méi hgp chat tham chiéu 7 trong cot c6
tiéu dé “Hop chét s6” dugc thay thé bang hop chét tham chi€u 394. Vi du, hén hop
thit nhét trong Bang C14 dugc dinh danh 12 C14-1 va 12 hén hop clia hop chét 394
va thudc diét nAm b sung probenazol.

Cac giun tron ky sinh dugc phong trit trong céc linh vuc néng nghiép va phi
nong nghiép bang cich dua mot hodc nhiéu hoat chét theo sdng ché, thudong dudi
dang ché& phdm, v6i lugng hitu hiéu sinh hoc, vio méi trudng clia cic loai gay hai,
bao gém céc khu vuc nong nghiép va/hoic phi nong nghiép bi pha hai, khu vuc
can dugc bdo vé&, hodc dua truc tiép 1én céc loai gay hai can dugc phong trir.

Vi véy, séng ché& d€ xuit phuong phdp phong trir giun tron ky sinh trong linh
vuc nong nghiép va/hoac phi nong nghiép, bao gom budc cho loai gay hai khong
xuong song hodc moi trudng xung quanh né ti€p xdc véi lugng hitu hiéu sinh hoc
clia mot hoac nhi€u hop chit theo sédng ché hoic véi ché phdm chita it nhat mot
hop chat nay hoac ché phdm chita it nh&t mot hop chét nay va it nhat mot hop chat
hoac chét c6 hoat tinh sinh hoc bd sung. Vi du vé ch& phdm thich hgp chita hop
chat theo sdng ch€ va it nhit mot hop chét hodc chat c6 hoat tinh sinh hoc b sung
bao gém ch€ phdm dang hat, trong d6 hoat chit b3 sung c6 mat trong cing hat
chita hgp chat theo sdng ch€ hoac trong hat riéng 1€ v6i hop chét theo séng ché.

Dé dat dugc viéc ti€p xdc v6i hop chét hodc ché phim theo sing ché dé bao
vé& cdy trong khoi giun tron ky sinh, hop chat hodc ché phdm thuong dugc 4p dung
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cho hat cla cay truéc khi tréng, cho 14 (vi du, 14, than, hoa, qua) ctia ciy trong
hodc cho dat hoic moi trudng phat trién khac truéc khi hoac sau khi cay dugc
trong.

Theo mét phuong 4n thyc hién, phuong phdp tiép xidc 1a bang céch phun.
Theo céch khéc, ch€ phdm dang hat chita hop chét theo sdng ché c6 thé dugc phun
lén tdn 14 hoac vao dat. Hop chét theo sdng ché ciing c6 thé dugc chuyén van mot
cdch hiéu qua qua sy hap thu cia cay bing cich cho cay tiép xdc véi ché phdm
chita hop chit theo sdng ché€ dugc phun vao dét & dang ché phdm 1dng tuéi dat, ché
phdm dang hat, xir I vudn wom hodc ngam manh c4y ghép. T6t hon 13, ché phdm
theo sdng ché & dang ch€ phdm 16ng tuéi dit. T6t hon nita 13, phuong phdp phong
trlr giun tron ky sinh bao gém budc cho giun tron ky sinh hoaé moi trudng xung
quanh né ti€p xic véi hop chat theo sang ch€ vé6i luong hitu hiéu sinh hoc. Tét hon
nita, néu phuong phdp, trong d6 moi trudng 1a d4t va hén hop dugc dua vao dit
dudi dang ch€ phdm léng tudi dat. Tot hon nita 13, hop chét theo sang ché ciing
hiéu qua bang cich phun khu trd vao vi trf bi ph4 hai. Cic phuong phap tiép xiic
khéc bao gém phun hop chét hodc ché€ phdm theo sing ché truc ti€p va phun tén
luu, phun khi, gel, phu hat, tao vi nang, hdp thu c¢6 hé théng, méi, vong deo tai,
vién thic dn, dang swong mu, thu6c hun, dang sol khi, dang bui va mot s6 dang
khic. Mot phuong 4n thuc hién vé phuong phdp tiép xtic 1a dang hat phan bén én
dinh vé kich thudc, dang thoi hodc dang vién nén chita hén hop hoic ché phdm
theo sdng ché. Hop chit theo sdng ch€ ciing c6 thé két hop véi vat lieu dé tao ra
dung cu phong trir dong vat khong xuong song (vi du, ludi biy con tring).

Hop chit theo sdng ché 1a ciing c6 thé sit dung dé xir Iy hat d& bao vé hat
khoi giun tron ky sinh. Trong ban mo ta ndy, xit Iy hat c6 nghia Ia cho hat tiép xiic
v6i lugng hitu hiéu sinh hoc ctia hgp chat theo sang ché€, ma né thudng dugc ché
hod dudi dang ché phdm theo sdng ché. Viéc xit 1§ hat ndy bao vé hat khoi loai
loai gay hai khong xuong song trong dat va thudng con c6 thé bao vé ré va cic
phén khéc ctia cay khi ti€p xidc v6i dét cla hat phat trién tr hat ndy mam. Viéc xir
1y hat c6 thé ciing c6 tdc dung bdo vé 14 bing cich hoan chuyén hop chét theo
sdng ch€ hoac hoat chét thit hai trong qua trinh phét trién clia cay. Phuong phap xir
1y hat c6 thé dugc dung v6i tét ca cac ioai hat, bao gom hat ctia thuc vat duoc bién
d6i gen dé biéu hién céc tinh trang dic biét s& niy mém. Cic vi du vé& céc hat ndy
bao gbém céc hat biéu hién doc t6 protein d6i véi cdc giun trou k¥ sinh, nhu doc t6
Bacillus thuringiensis hoac céc hat biéu hién tinh ch6ng chiu thuéc diét co6 nhu
glyphosat axetyltransferaza, ma né tao ra kha nang khang glyphosat. /

Mot phuong phdp xir Iy hat 12 phun hodc rac bui 1én hat v6i hgp chét theo
sdng ch€ (c6 nghia 1a dudi dang hén hgp duge ché hod) trude khi gieo hat. Ché
phidm dugc ché hod dé xir 1y hat thudng chita chat tao mang hoac chat bam dinh.
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Do d6, thong thudng ché€ phdm bao hat theo sdng ché chita lugng hitu hiéu sinh
hoc ctia hop chit c6 cong thiic 1, N-oxit, hodc mudi clia né, va chét tao mang hoic
chit bdm dinh. Hat c6 thé dugc bao bang cich phun chét c6 dic huyén phi dé
chdy tryc ti€p vao tréng quay chita hat va sau d6 sdy kho hat. Theo c4ch khéc, cic
loai ch€ phdm khéc nhu bot thdm w6t duge, dung dich, nhii twong hén dich, chat
6 dac nhil hod dugc va nhil tuong trong nudc c6 thé duge phun 1én hat. Quy trinh
nay dac biét hitu ich dé tao mang pht 1én hat. Thi€t bi phtt khdc nhau va cdc quy
trinh c6 thé dugc ngudi c6 hiéu biét trong linh vie k§ thuat ndy tim ra mot cdch dé
dang. Cic quy trinh thich hgp bao gém céc quy trinh dugc néu trong P. Kosters et
al., Giong Treatment: Progress va Prospects, 1994 BCPC Mongraph s6 57 va cic
tai liéu tham khao dugc néu trong do.

Hat da xit 1y thudng chia hop chat theo sdng ché trong vé6i luong nim trong
khoang tir 0,1g dén 1 kg cho 100 kg hat (c6 nghia 1a ndm trong khong tir 0,0001
dén 1% trong luong clia hat trude khi xir 1§). Huyén phu dé& rét dugc ché hoa dé xir
1y hat thudng chita hoat chat véi lugng nam trong khoang tix 0,5 dén 70%, chat
bédm dinh tao mang nam trong khoang tir 0,5 dén 30%, ch4t phan tin nim trong
khoang tir 0,5 dén 20%, chat c6 dic ndm trong khoang tit 0 dén 5%, bot mau
va/hodc thudc nhudom nam trong khoang tit 0 dén 5%, chat chéng tao bot nim
trong khoang tir 0 dén 2%, chét bao quan nim trong khoang tir 0 d&n 1% va chit
pha loang 16ng dé bay hoi ndm trong khoang tit 0 dén 75%.

bé ing dung trong néng nghiép, ty Ié ding dé thu duoc mic phong trir hiéu
qua (tic la “lugng hitu hiéu sinh hoc”) s& phu thudc vao cdc yéu t6 nhu lodi giun
tron can phong trilr, vong doi clia giun tron, giai doan song, kich thuéc cta né, vi
tri, thoi gian trong ndm, vu mua hoac dong vat chil, phuong thic cho in, phuong
thiéc giao phdi, do 4m xung quanh, nhiét do, va cic yé&u t6 twong tu. Trong céc
trudng hop binh thuong, ty 16 ding nim trong khoang tir 0,01 dén 2 kg hoat chat
cho méi héc ta Ia di dé phong trix giun tron trong hé sinh thii nong nghiép, nhung
ciling c6 thé di véi luong it bing 0,0001 kg/hecta hoic ¢6 thé cAn dén lugng nhiéu
bang 8 kg/héc ta. i véi céc iing dung phi nong nghiép, ty 1é st dung hiéu qué s&
nam trong khoang tir 1,0 dén 50 mg/m2 nhung cling c6 thé di véi luong it bing
0,1 mg/m2 hoic c6 thé cdn dén lugng nhiéu bang 150 mg/m2. Ngudi c6 hiéu biét
trong Iinh vic k§ thuat nay c6 thé dé dang x4c dinh luong hitu hiéu sinh hoc cin
thiét dé thu dugc mic phong tri giun tron ky sinh mong mudhn.

Hop chit theo sing ch€ dugc diéu ché bang cic phuong phip duoc mo ti
trong ban mo ta nay dugc néu trong Bang muc luc A-E. Dé6i véi dit liéu phd khéi,
tri s6 dugc thong béo trong cot "AP+ (M+1)", 1a phan tir lugng ctia ion phan tir
quan sit dugc dugc tao thanh bang cich bd sung H* (phan tir lugng bing 1) cho
phén tir 6 do giau dong vi 16n nhét (tic 1a, M); gia tri bing s& dugc néu trong cot
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“AP- (M-1)”, 1a phan tit lugng ctia ion phan tir quan sit dugc duoc tao thanh boi
viéc mat H+ (phan tir lugng bang 1) khoi phan tir c6 do giau déng vi 16n nhat (tic
la, M). Su c6 mit cia ion phan tit chita mot hoac nhi€u dong vi nguyén tir 16n hon
c6 d6 giau dong vi thap hon (téc 13, 37Cl, 81Br) khong dugc thong béo. Céc pic
M+1 va M-1 quan sit dugc bang phd khéi sir dung phép ion hod hod hoc & 4p suat -
khi quyén (AP).

Céc chir viét tit bd sung sau dugc sit dung trong cdc bang muc luc nhu sau:
Cmpd nghia 12 Hop chat. C4c bién thé “R” va “(R1),” 12 mot hoic t8 hop cha céc
phén tit th€ nhu dugc néu trong Bang phu luc. Chit viét tit “Ex.” ding dé€ chi “Vi
du” va va tiép theo 1a s6 chi Vi du tdng hop trong d6 hop chét duoc diéu ché.

Bang phu luc A
I O%S//O 2
S5 N~ 3
N | \E\ R
/ —N H 6 4
F3C™N\__ 5
Cl
\ fk o AP+ AP-
mpd _ R me-CO MDD

1 2-metoxy, 5-clo 248-250

2 2-metoxy, 5-metyl 250

3 2-metoxy, 5-Xyano 250
4 2-diflometyl, 5-flo . 231-232

5 2-metoxy, S-triflometyl 250
6 2-diflometyl, 5-metoxy 196-197
7(Ex. 1) 2-clo, 5-metoxy 211-212
8 2-diflometoxy, 5-metyl 216-217
9 2-diflometyl, 5-clo 229-230

10 2-clo, 5-xyano 250
11 2-metyl, 5-bromo 216-217
12 2-metyl, 5- COoCH3 206-207
13 2-metyl, 5-isopropyl 226-227

14 2-metoxy, 5-CO»CH3 >250
15 2-metyl, 5-S(O),CH3 248-249
16 2-SCHpCH3, 5-clo 229-230

17 2-nitro, 5-clo >250
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30 (Ex. 2)
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

21017

R**

2-SCH3, 5-clo
2-clo, 5-C(O)CHj3
2-triflometyl, 5-clo
2-SCH3, 5-metoxy
2-clo, 5-OCHpPh
2-clo-5-S(0),CH3
2,4-diclo, 5-COpCH3
2-clo, 4-xyano
2-iodo
2-iodo, 4-triflometyl
2-clo, 5-CO,CH3
2,4,6-triflo
2,5-dimetyl, 4-xyano
2-diflometyl
2-metyl, 3-clo
4-COoCH3
2-NHC(O)CH3
2-SCH3, 3-clo
2-metyl, 6-diflometoxy
2-diflometoxy, 4-metyl
2-metyl, 4-diflometoxy
3-clo, 4-nitro
3-nitro, 4-clo
2-clo, 6-CHOCH3
4-S(0)pCH3
2-(2-pyridinyl)
2-phenyl
3-nitro, 4-metoxy
2-metoxy, 3-propyl
2-OC(CH3)3
2-CO,CH3, 4-metyl
2-CHpCO,CHj3
2-(2-(1,3,4-oxadiazinyl))
2-(1-(1,3,4-triazinyl))
2-(5-isoxazolyl)
2-(2-oxazolyl)
2-(4-isoxazolyl)
2-(1-imidazolyl)
2-(1-pyrazolyl)
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m.p. (°C)

>250
244-245
219-220
236-237
>250
241-242
164-165
224-225
243-244
229-230
245-246
222-223
228-229
193-194
196-197
243-244
242-243
200-201
237-238
182-183
197-198
198-199
196-197
207-208
>250
>250
251-252
245-246
168-169
208-209
>250
162-163
>250
>250
>250
>250
231-232
157-158
>250

AP+
M+1)

AP-
M-1)




57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
71
78
79
80
81
82
83
85
86
87
88
89
90
91
92
93
94
95
96

21017

R**

2-xyano, 3-clo
2-nitro, 3-metyl
2-nitro, 5-metyl
2-(CH(CH3)OCH3
2-etoxy, 3-metyl
2-metoxy, 3-clo
2,5-dimetyl, 4-clo
2-flo, 6-CHpOCH3
2-isopropyl, 4-xyano, 5-metyl
2,5-dimetyl, 4-bromo
2,5-dimetyl, 4-isopropyl
2-nitro, 5-metoxy
3-metyl, 4-xyano
2,5-diisopropyl, 4-xyano
2,5-dietyl, 4-xyano
2,5-dipropyl, 4-xyano
2,5-dietyl, 4-flo
2,5-diisopropyl, 4-nitro
2,5-diisopropyl, 4-metoxy
2,6-dimetyl
3-isopropyl, 4-metoxy
2,5-diisopropyl, 4-metyl
2-xyano, 3-flo
2-S(O)pN(CH3)3, 3-metoxy
2-etyl
3-clo, 4-metoxy
2,3-dimetyl, 5-nitro
2-isopropyl
2-metyl
2-iodo
2-S(O)CH3, 5-metoxy
2-flo, 4,5-dimetoxy
2-metyl, 4,5-dimetoxy
2,3,4,5-tetrametyl
2,3,4,6-tetrametyl
2,4,5-trimetyl
4-metoxy
4-metyl
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m.p. (°C

215-216
241-242
249-250
224-225
157-158
191-192
213-214
182-183
216-217

$224-225

193-194
233-234
231-232
209-210
237-238
181-182
187-188
198-199
141-142
>250
182-183
185-186
227-228
157-158
190-191
204-205
>250
190-191
193-194
149-150
147-149
159-160
196-197
>250
220-221
208-209

AP+ AP-
M+1) WM-1)
404 402

432
418 416



97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
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R**

4-clo
3-clo
4-xyano
3,5-diclo
2,5-diclo
2-metyl, 4-flo
2-metyl, 5-flo
2-triflometyl
2-bromo
3,4-diclo
2,4-diclo
2-flo
2-metyl
2,3,4-triclo
2-metyl, 5-clo
2-clo, 5-nitro
2.,4,5-triclo
2,3-diclo
2-metoxy
2-metyl, 5-nitro
2,6-diflo
2-xyclopropyl
2-triflometoxy
2.4,6-trimetyl
2-Xyano
2-CO»CH3
2-nitro
2-S(0),CH3
OCHClICH
2-triflometoxy, 4-bromo
2,5-dimetoxy
2-SCH»CHpCH3
2,3,4,5,6-pentaflo
2-clo, 4-metyl
2,4-diflo
2,5-diflo
2-flo, 5-clo
3-flo
3,5-diflo
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m.p. (°C) 1\—/I+—1

438
438

472

245-250
436
472
482
472
472

418

452
483

472
434
463
440
444
488

429
462
449
482
458
566
464

494
452
440
440
456
422
440

ER

436
436
427
470
470

434
470

470
470

416
504
450

504
470
432
461
438
442
486
444
427
460

480
456
564
462
476
492
450
438
438
454
420
438
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R**

2-flo, 4-clo
2-flo, 5-metyl
2-clo, 4-triflometyl
2,5-dimetyl
3-metoxy
3-nitro
2-(1-metyltetrazolyl)
2-flo, 5-triflometyl
3-xyano
3-triflometyl
3-bromo
2,6-diclo, 4-triflometyl
3-amino
2-bromo, 4-flo
2-bromo, 4-triflometyl
2-metyl, 5-diflometoxy
2-bromo, 5-triflometyl
2-metyl, 5-triflometyl
2,4-diclo, 5-metyl
2-metyl, 4-bromo, 5-metoxy
2-metyl, 4-xyano, 5-metoxy
2-metyl, 4,5-diclo
2-axetyl
4-nitro
2-iodo, 4-metoxy
2-triflometoxy, 5-clo
2-dimetylamino, 5-nitro
3,5-dicarbometoxy
3,5-di(triflometyl)
2,5-dibromo, 4-isopropyl
2-metyl, 4-bromo
2-metyl, 5-metoxy
2,5-diflo, 4-bromo
2-nitro, 4-isopropyl, 5-bromo
2,6-dibromo, 4-metyl
2-metyl, 4-clo
3-dimetylamino
4-flo
4-(CF,CFyH)
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m.p. °O)

204-205

225-226
ES
257-258
234-235
228-229
160-162
160-161
222-223
>250
204-205
212-213
220-221
231-232
>250
143-144
207-208
206-207
208-209
210-211
198-199
209-210
126-127
242-243
194-195

AP+ AP-
M+1) M-1
456 454
506 504
432 430
449 447
486 484
490 488
429 427
472 470
482 480
542 540

417
502 500
550



351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382 (Ex. 3)
383
384
385
386
387
388
389

21017

R**

2-iodo, 3-nitro
2-flo, 3-clo
2-bromo, 3-metyl
2,5-dicarbometoxy
2,5-dietyl, 4-bromo
2-clo, 5-metyl
2-bromo, 5-metyl
2-SOpN(CH3)3, 5-metylthio
2-clo, 5-etoxy
2,5-diclo, 4-nitro
2,5-dimetyl, 4-metoxy
2-C(CH3)3
2-(CH=NOCHz3)
2,5-dimetyl, 4-iodo
2,5-dimetyl, 4-(COCSi(CH3)3)
2,5-dimetyl, 4-(COCH)
2-clo, 5-isopropoxy
3-SOoN(CH3),
2,5-di(C(O)N(CH3)»)
2,5-di(SOpN(CH3)7)
2-clo, 5-OCH,CF3
2,4-diclo, 5-OCH;C=CH
2-clo, 5-amino
2-clo, 5-hydroxy
2-clo, 5-NHC(O)CH3
2-clo, 5-OCH,CH=CH»
2-clo, 5-OCH»C=CH
2-clo, 5-NHC(O)OCH3
~ 2-clo, 5-bromo
2-clo, 5-(C=CSi(CH3)3)
2-clo, 5-(COCH)
2-clo, 5-etyl
2-clo, 5-dimetylamino
2-metyl, 5-dimetylamino
2-clo, 4-bromo, 5-metoxy
2-clo, 4-xyano, 5-metoxy
2-clo, 4-bromo, 5-metyl
2-clo, 4-xyano, 5-metyl
2-clo, 5-metylthio
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m.p. (°C)

246-247
239-240
206-207
234-235
184-185
>250
251-252
225-226
255-256
225-226
233-234
175-176
200-201
219-220
201-202
171-172
217-218
219-220
198-199
171-172
>250
202-203
195-196
139-140
206-207
251-252
217-218
255-256
>250
>250
238-240
214-215
>250
>250
224-225
>250
210-211
229-230
255-256

AP+
M+D

AP-
M-1)
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. o APt AP-
Compd R e O Ve M)
390 3-NHC(O)CH»CH,CH3 167-168
391 NHC(O)NHCH3 188-189
392 2-clo, 5-OC(O)CH3 178-179
393 3-NHC(O)(4-flophenyl) 201-202
394 2-metyl, 5-axetyl 222-223
395 2-bromo, 5-propyl 213-214
396 2-propyl, 5-bromo 244-245
397 2-bromo, 5-isopropyl 204-205
398 2-isopropyl, 5-bromo 129-130
399 2-etyl, 5-clo 219-220
480 2-clo, 5-triflometoxy 217-218
* Xem Bang phu luc E vé dit liéu 1H NMR.
% < @€ chi R 1a H (tdc 1a vong phenyl khong duoc thé)
Bang phu luc B
R? Oy 0
| \V
~ N o
2_N |
[ N H
>
(Rl)n 4 5
R21aH
AP+ AP-
Cmpd R, 0 m.p. °C) (M+1) (M-1)
152 3-CF3, 5-Cl 3-clo-2-pyridinyl 196-197
153 3-CF3, 5-C1 6-clo-2-pyridinyl 236-237
154 3-CF3, 5-Cl 3-bromo-2-pyridinyl 192-193
155 3-CF3, 5-C1 3-CF3-6-OCH3-2-pyridinyl 211-212
156 3-CF3, 5-Cl 3-COoCH3-6-CF3-2-pyridinyl ~ 212-213
157 3-CF3, 5-Cl 3-OCHCF3-6-CF3-2-pyridinyl ~ 244-245
158 3-CF3, 5-C1 3-iodo-6-clo-2-pyridinyl 241-242
159 3-CF3, 5-Cl 3-CF3-2-pyridinyl 176-177
160 3-CF3, 5-Cl 6-CF3-2-pyridinyl 236-237
161 3-CF3, 5-C1 3-C(O)N(CH3)»-6-CF3-2-pyridinyl  152-153
162 3-CF3, 5-C1 4-clo-3-pyridinyl 196-197
163 3-CF3, 5-Cl 2-clo-3-pyridinyl 194-195
164 3-CF3, 5-C1 2-SCH)CH3-3-pyridinyl 255-256
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Cmpd
165

166
167
168

169

170
171
172

173

174
175
176
177
178
179
180
181
182
183
184
185
186

187

188

Ry
3-CF3, 5-C1
3-CF3, 5-C1
3-CF3, 5-C1
3-CF3, 5-Cl

3-CF3, 5-Cl

3-CF3, 5-Cl
3-CF3, 5-Cl
3-CF3, 5-Cl

3-CF3, 5-Cl

3-CF3, 5-Cl
3-CF3, 5-Cl
3-CF3, 5-C1
3-CF3, 5-Cl
3-CF3, 5-Cl
3-CF3, 5-C1
3-CF3, 5-C1
3-CF3, 5-C1
3-CF3, 5-C1
3-CF3, 5-Cl
3-CF3, 5-Cl
3-CF3, 5-Cl
3-CF3, 5-Cl

3-CF3, 5-Cl

3-CF3, 5-Cl

21017

Q
2-OCH,CH3-3-pyridinyl
4-CF3-2-pyridinyl
2-clo-5-thiazolyl
2-clo-5-thienyl

TS
X

\
N—INF

1-metyl-3-clo-4-pyrazolyl
1-metyl-4-clo-3-pyrazolyl
1-metyl-5-clo-4-pyrazolyl

)

Cl N
1-metyl-5-etyl-4-pyrazolyl
1,3,5-trimetyl-4-pyrazolyl

2,4-dimetyl-5-thiazolyl
2-xyano-3-thienyl

2-metyl-1,3,4-thiadiazol-5-yl

3-metyl-2-thienyl

4-metyl-2-thienyl

1-etyl-5-pyrazolyl

1,5-dimetyl-4-pyrazolyl
4-metyl-2-pyridinyl
1-metyl-5-pyrazolyl
1-metyl-4-pyrazolyl
2-furanyl

wdn

(0]

o
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AP+ AP-
m.p. °C) (M+1) (M-1)
192-193
229-230
208-209
216-217

252-253

202-203
>250
>250

190-191

212-214
>250
202-203
251-252
204-205
218-219
195-196
169
242-243
212-213
176-177
240-241
216-217

>250

210-211



Cmpd

190
191
192

193

194

195
196
197
198

199

200

201

202

203

Ry,
3-CF3, 5-Cl

3-CF3, 5-C1
3-CF3, 5-C1
3-CF3, 5-Cl

3-CF3, 5-Cl

3-CF3, 5-Cl

3-CF3, 5-Cl
3-CF3, 5-Cl

3-CF3, 5-Cl

3-CF3, 5-Cl

3-CF3, 5-Cl

3-CF3, 5-Cl

3-CF3, 5-Cl

3-CF3, 5-Cl

3-CF3, 5-Cl

21017

Q
wdn
2
| / / CH3

3-nitro-2-thienyl
1-metyl-4-SCH3-5-pyrazolyl
1-metyl-2SCH3-3-pyrolyl

gs— gé—

2-(2-thienyl)phenyl
1-metyl-5-SOp CH3-4-pyrazolyl
2-(3-metyl-1,2,4-oxadiazol-5-yl)
2-xyano-3-benzothiazolyl

NSiSH

BY.

N\
L

2-(3-metyl-5-isoxazolyl)phenyl

-125-

AP+ AP-
m.p. (°C) (M+1) (M-1)

223-224

233-234
178-179
226-227

233-235

238-240

243-244
>250
252-253
205-206

243-244

222-223

206-207

236-237

234-235
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AP+ AP-
Cmpd R, Q m.p. °C) (M+1) (M-1)
204 3-CF3, 5-Cl 2-(1-metyl-4-pyrazolyl)phenyl ~ 211-212
205 3-CF3, 5-C1 1-benzyl-4-imidazolyl >250
206 3-CF3, 5-C1 1-benzyl-4-pyrazolyl 226-227
208 3-CF3, 5-C1 2-metyl-4-COpCH3-5-0oxazolyl  171-172
209 3-CF3,5-Cl1  1-metyl-4-COoCHpCH3-3-pyrazolyl  >250
210 3-CF3, 5-C1 1,3-dimetyl-5-CO,CH3-4-pyrazolyl 232-233
211 3-CF3, 5-C1 3-CO»CH(CH3)»-2-furanyl 173-174
212 3-CF3, 5-C1 1-metyl-4-CON(CH3),-5-pyrazolyl ~ 254-255
213 3-CF3, 5-Cl 1-xyano-3-naphtalenyl 226-227
214 3-CF3, 5-Cl 1-xyano-4-naphtalenyl 203-204
215 3-CF3,5-C1  1-metyl-5-CON(CH3)»-4-pyrolyl 178-179
216 3-CF3,5-Cl  1-metyl-3-(5-oxazolyl)-4-pyrazolyl 252-253
217 3-CF3, 5-C1 3-metyl-2-benzothienyl 229-230
wdn
218 3-CF3,5-Cl ° >250
219 3-CF3, 5-C1 3-SO»CH3-2-furanyl 243-244
220 3-CF3, 5-C1 2-(1,2,4-triazol-1-yl)-3-pyridinyl ~ >250
221 3-CF3, 5-Cl 3-CON(CHj3)-2-thienyl 219-220
wdn
222 3-CF3, 5-Cl N 246247
>—CH3
S

223 3-CF3, 5-Cl 1-phenyl-2-imidazolyl 211-212
224  3-CF3,5-Cl 2-CON(CH3)-3-furanyl 200-201
225 3-CF3, 5-Cl 3-CO»CH3-1,2,5-thiadiazol-4-yl  195-196
226 3-CF3, 5-Cl 4-COoCH3-5-thiazolyl 220-221
227 3-CF3, 5-C1 2-metyl-1-naphtalenyl 219-220
228 3-CF3, 5-C1 2-CO»CH3-3-thienyl 224-225
229 3-Cl Phenyl 334
230 3-Cl 4-metylphenyl 350 348
231 3-Cl 4-clophenyl 368
232 3-Cl 4-metoxyphenyl 366 364
233 3-C1 4-xyanophenyl 359
234 3-C1 3-clophenyl 368
237 3-C1 3,5-diclophenyl 402
238 3-Cl 2,5-diclophenyl 230-232
239 3-Cl 2-metyl-4-flophenyl 265-270
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261

262
263
264
265
266
267
268
269
270
271
272
273
274
275

®R1),
3-C1
3-CF3, 5-C1
3-Cl, 5-C1
3-Cl, 5-C1
3-CF3, 5-Cl
3-CF3, 5-C1
3-Cl, 5-C1
3-Cl, 5-C1
3-CF3
3-C1
5-CF3
3-CF3, 5-Cl
3-Br, 5-Br
3-1
5-CN
3-CF3, 5-C1
3-CF3, 5-Cl
3-Br
3-CF3, 5-Cl

3-CF3, 5-C1

3-CF3, 5-Cl

3-CF3, 5-Cl .

3-CF3, 5-Cl
3-CF3, 5-C1
3-CF3, 5-C1
3-CH3, 5-Cl
3-CH3, 5-Cl
3-CF3, 5-C1
3-CH3, 5-Cl
3-CH3, 5-Cl
3-CH3, 5-Cl
3-CF3, 5-C1
3-CH3, 5-Cl
3-CF3, 5-C1
3-CF3, 5-C1

21017

Q
2-metyl-5-flophenyl
2-pyridinyl
2-clophenyl
2,5-diclophenyl
3-metyl-2-pyridinyl
2-thienyl
2-clo-5-(triflometyl)phenyl
2-clo-6-metylphenyl
2-clophenyl
2-clophenyl
2-clophenyl
1,3-dimetyl-4-pyrazolyl
2-clophenyl
2-clophenyl
2-clophenyl
3-clo-2-thienyl
2,5-diclo-3-thienyl
2-clophenyl
3-bromo-2-thienyl
2-clophenyl
2-CON(CH3)»-3-thienyl

5-imadazolyl
4,5-diclo-2-thienyl
5-bromo-6-clo-3-pyridinyl
4,5-dibromo-2-thienyl
3-metoxyphenyl
2,5-dimetylphenyl
4-bromo-3-thienyl
2-clophenyl
2-thienyl
3,5-dimetyl-4-isoxazolyl
3-thienyl
2-clo-5-(triflometyl)phenyl
5-clo-1,3-dimetyl-4-pyrazolyl
1-metyl-4-imidazolyl
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AP+

AP-

m.p. °C) M+1) (M-1)

404
438
419
410
472
418
404

404

492
462

478
414
490
336

496

394

380
378
488
384
356
369
410
452
456
408

366
403
402
436
417
408
470
416
402
368
402

490
460
359
442
476
412
488
334
479

494

392
476
515
564
378
376

382
354
367
408

454
406



Ry
3-CF3
3-Br, 5-Br
3-Br, 5-Br
3-Br, 5-Br
3-Br, 5-Br
3-Br, 5-Br
3-CN
3-CN
3-CN
3-CN
3-CN
3-CF3, 5-CF3
3-CF3, 5-CF3
3-C(O)NH,
5-Cl
3-CF3
3-CF3
5-C1
5-C1
5-C1
5-C1
3-CF3
3-CF3
3-CF3
3-CF3
3-CF3
2-CF3
2-CF3
2-CF3
2-CF3
2-CF3

4-CF3
4-CF3
4-CF3
4-CF3
4-CF3
2-CF3
4-CF3
3-CF3, 5-Br

21017

Q
3,5-dimetyl-4-isoxazolyl
3,5-dimetyl-4-isoxazolyl

2-clo-5-(triflometyl)phenyl
2,5-dimetylphenyl
2-thienyl
3-metoxyphenyl
2-flophenyl
2-thienyl
2-clo-5-(triflometyl)phenyl
2,5-dimetylphenyl
2-clophenyl
2-flophenyl
2-clo-5-(triflometyl)phenyl
2-flophenyl
2-thienyl
2-thienyl
2,5-dimetylphenyl
2-clo-5-(triflometyl)phenyl
2-clophenyl
2-flophenyl
2,5-dimetylphenyl
2,5-dibromophenyl
2-flophenyl
2-metylphenyl
2-clo-4-(triflometyl)phenyl
2-clo-4-flophenyl
2,5-dimetylphenyl
2-clophenyl
2-thienyl
3-metoxyphenyl
2-flophenyl
2,5-dimetylphenyl
2-clophenyl
2-thienyl
3-metoxyphenyl
2-flophenyl

- 2-clo-5-(triflometyl)phenyl
2-clo-5-(triflometyl)phenyl -

2-clo-5-(triflometyl)phenyl
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mp. °C) (M+1) (M-1)

* ¥ ¥ ¥

AP+ AP-
389 387
477 475
345 343
331
353
359
456 454
540
340
328
398 396
438
370 368
354 352
364 362
560
388 386
384 382
472 470
420
398 396
404 402
376 324
400 398
388 386
398 396
404 402
376 374
400 398
388 386
472 470
472 470
550 548
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AP+ AP-
Cmpd R, Q m.p. °C) M+1) (M-1)
315 3-CF3, 5-Br 2-bromo-5-(triflometyl)phenyl *
316 3-CF3, 5-Br 2-flophenyl 466 465
400 3-CF3, 5-Cl 2,5-diclo-4-bromo-3-thienyl 245-246
401 3-CF3, 5-Br 2-clophenyl 188-193
403 3-CF3, 5-Br 2,5-dimetylphenyl >250
404 3-CF3, 5-Br 3,5-dimetyl-4-isoxazo!yl 224-225
405 3-CF3, 5-Br 4-xyano-2,5-dimetylphenyl 193-194
406 3-CF3, 5-F 2,5-dimetylphenyl 181-182
407 3-CF3, 5-F 2-clo-5-(triflometyl)phenyl 186-187
408 3-CF3, 5-F 4-clo-2,5-dimetylphenyl 185-186
409 3-CF3, 5-F 3,5-dimetyl-4-isoxazolyl 176-177
410 3-CF3, 5-Br 4-clo-2,5-dimetylphenyl 190-191
411 3-CF3, 5-Br 4,5-dimetoxy-2-metylphenyl 110-111
412 3-CF3, 5-F 4,5-dimetoxy-2-metylphenyl 100-101
413 (Ex.6)  3-CF3, 5-Br 2-clo-5-metoxyphenyl 191-192
414 3-CF3, 5-F 2-clo-5-metoxyphenyl 193-194
415 3-CF3, 5-F 4-xyano-2,5-dimetylphenyl 206-207
416  3-CFj3,5-OCH)CHj 2,5-dimetylphenyl 195-196
417  3-CF3,5-OCH,CHj3 2-clo-5-(triflometyl)phenyl 189-190
418  3-CF3, 5-OCH,CHj3 4-clo-2,5-dimetylphenyl 194-195
419  3-CF3, 5-OCH,CHj 3,5-dimetyl-4-isoxazolyl 196-197
420 3-CF3 5-axetyl-2-clophenyl 217-218
421 3-CF3 4,5-dimetoxy-2-metylphenyl 164-165
422 - 2-clo-5-metoxyphenyl >250
423 - 4-xyano-2,5-dimetylphenyl >250
424 3-CF3 2-clo-5-(triflometyl)phenyl >250
425 - 3,5-dimetyl-4-isoxazolyl 239-240
426 3-CF3, 5-C1 6-clo-5-(triflometyl)-2-pyridinyl  236-237
427 3-CF3 4-xyano-5-metoxy-2-metylphenyl 227-228
432 - 2-clo-5-(triflometyl)phenyl >250
433 3-CF3,5-C1  3-metyl-6-metylamino-2-pyridinyl ~ >250

434 3-CF3, 5-C1 3-clo-6-metylamino-2-pyridinyl  190-191
435  3-CF3, 5-Cl 3-xyano-4,6-dimetyl-2-pyridinyl 195-196

436 3-CF3,5-Cl  3,5-diclo-6-dimetylamino-2-pyridinyl 238-239
437 3-CF3,5-C1  3-iodo-6-metylamino-2-pyridinyl 156-157
438 - 2-bromo-5-(triflometyl)phenyl >250

439 3-CF3 5-metoxy-2-metylphenyl 179-180
440 3-CF3 2-axetylamino-4-metyl-5-thiazolyl 248-249
445 3-CF3, 5-CN 2,5-dimetylphenyl 202-203
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AP+ AP-
Cmpd R, Q m.p. (°C) (M+1) (M-1)
446 3-CF3, 5-Cl 6-dimetylamino-3-iodo-2-pyridinyl 179-180
447 3-CF3, 5-C(O)NH; 4-xyano-2,5-dimetylphenyl >250
448 3-CF3, 5-CN 2-xyano-5-(triflometyl)phenyl *
449 3-CF3 2-clo-5-etoxyphenyl 224-225
451  3-CF3, 5-SCH,CH3 2-clo-5-metoxyphenyl 195-196
455 3-CF3, 5-C1 5-(2-metoxyetyl)-2-thienyl 167-168
456 3-CF3, 5-C1 2-axetyl-3-thienyl 178-179
457 3-CF3, 5-C1 4-nitro-2-thienyl 192-193
458 3-CF3, 5-CH3 2-clo-5-(triflometyl)phenyl 184-185
459 3-CF3, 5-CH3 2,5-dimetylphenyl 235-236
460 3-CF3 2-clo-5-metylphenyl 219-220
461 3-CF3 5-metyl-2-nitrophenyl >250
462 3-CF3 2-clo-5-etylphenyl 217-218
463 3-CF3 5-C(CH3)3-2-nitrophenyl 202-203
464 3-CF3, 5-C1 5-metyl-4-isoxazolyl 170-171
465 (Ex.4)  3-CF3, 5-C1 1-etyl-3-metyl-4-imidazolyl 189-190
466 3-CF3 1-etyl-3-metyl-4-imidazolyl 148-149
- 467 3-CF3 5-bromo-2-clophenyl >250
468 3-CF3 2-bromo-5-(triflometyl)phenyl >250
469 3-CF3 5-metoxy-2-nitrophenyl 228-229
470 3-CF3 5-axetyl-2-metylphenyl 206-207
471 3-CF3 2-bromo-5-propylphenyl 189-190
474 (Ex.5) 3-CF3,5-C1 3-clo-1-etyl-4-imidazolyl 184-185
475 3-CF3, 5-C1 3-clo-1-isopropyl-4-imidazolyl =~ 221-222
476 3-CF3, 5-C1 1-isopropyl-3-metyl-4-imidazolyl 163-164
* Xem Bang phu luc E vé dit lieu 1H NMR. ‘
R21a Br
AP+ AP-
Cmpd R, 0 m.p. (°C) (M+1) (M-1)
317  3-CF3, 5-Cl 2-flophenyl *
318 3-CF3, 5-C1 2-clo-5-(triflometyl)phenyl 582
402  3-CF3, 5-Cl 2,5-dimetylphenyl 189-190
441 3-CF3, 5-C1 2-clo-5-metoxyphenyl 202-203
442  3-CF3, 5-C1 3,5-dimetyl-4-isoxazolyl 194-195

443  3-CF3,5-Cl 4-xyano-5-metoxy-2-metylphenyl ~ 232-233
444  3-CF3,5-C1 4-xyano-2,5-dimetylphenyl 108-109
* Xem Bang phu luc E vé dit liéu 1H NMR.
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431 (Ex.7)
472
473

Cm
452
453
454

326

* Xem Bang phu luc E vé dit liéu 1H NMR.

21017

2,5-dimetylphenyl

2-clo-5-(triflometyl)phenyl
3,5-dimetyl-4-isoxazolyl
2-clo-5-metoxyphenyl
2-clo-5-metoxyphenyl
2-bromo-5-propylphenyl

2,5-dimetylphenyl

2,5-dimetylphenyl
2-clo-5-(triflometyl)phenyl

2-clo-5-metoxyphenyl

R21a.CH3
Ry
3-CF3, 5-Cl
3-CF3, 5-Cl
3-CF3, 5-Cl
3-CF3, 5-Cl
3-CF3
3-CF3
R21aCN
Ry
3-CF3, 5-Cl
R2 1a CHpCH3
Ry
3-CF3, 5-Cl
3-CF3, 5-Cl
3-CF3, 5-Cl
Bang phu luc C
/t:j//u\
2_N |
47’— =N
e
®Y 4 S
®Rhy, R3
3-CF3, 5-C1 CH3
3-Cl CH3
3-CF3, 5-Cl CH3
3-CF3, 5-Cl- CH,CHj3
3-CF3, 5-C1 CHyCF3
3-CF3, 5-Cl CH,CIOCH
3-CF3, 5-Cl CH,CH=CH,
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4-metylphenyl
4-metylphenyl

2-clophenyl
2-clophenyl
2-clophenyl
2-clophenyl
2-clophenyl

191-192
229-230
176-177
222-223
222-223
204-205

m.p. (°C)
>250

m.p. (°C)
202-203
188-189
161-162

m.p. °C)

* X K K K ¥ ¥
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Bang phu luc D
Cmpd Ciu tric m.p. (°C)
328 *
477 >250
478 >250
479

Cl
0 3
NP N | 185-186
S Se
N l
H

Cl

* Xem Bang phu luc E vé dit liécu 1H NMR.

Bang phu luc E
Hop chat Dit liéu '"H NMR 2

sO
322 0 (axeton-dg) 9,15 (s,' 1H), 8,60 (s, 1H), 8,27 (d, 1H), 7,8-7,6 (m, 4H),
3,98 (s, 3H).
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323 d (axeton-dg) 9,15 (s, 1H), 8,59 (s, 1H), 8,26 (d, 1H), 7,8-7,6 (m, 4H),
4,73 (q, 2H), 1,56 (t, 3H).

324 d (axeton-dg) 9,17 (s, 1H), 8,69 (s, 1H), 8,33 (d, 1H), 7,84 (s, 1H),
7,8-7,65 (m, 3H), 6,0 (br s, 2H).

325 d (axeton-dg) 9,18 (s, 1H), 8,66 (s, 1H), 8,30 (d, 1H), 7,8-7,6 (m, 4H),
5,71 (s, 2H), 2,83 (s, 1H).

326 d (axeton-dg) 9,14 (s, 1H), 8,59 (s, 1H), 8,30 (d, 1H), 7,8-7,6 (m, 4H),
6,2 (m, 1H), 5,46 (s, 2H), 5,4 (d, 1H), 5,2 (d, 1H).

108 0 (axeton-dg) 11,25 (br s, 1H), 9,18 (s, 1H), 8,68 (s, IH) 8,15 (t, 1H),
7,8 (m, 2H), 7,5 (t, 1H), 7,4 (dd, 1H).

140 d (dmso-dg) 9,29 (s, 1H), 8,72 (s, 1H), 7,97 (d, 1H), 7,64-7,48 (m,
3H), 7,29 (d, 1H), 3,88-3,78 (m, 3H).

319 d (dmso-dg) 9,33 (s, 1H), 8,79 (s, 1H), 8,40 (s, 1H), 8,11 (d, 1H),
7,96 (s, 2H).

278 d (dmso-dg) 9,03 (d, 1H), 8,65 (s, 1H), 8,37 (d, 1H), 8,09 (dd, 1H),
7,97 (d, 1H), 7,92 (d, 1H).

279 d (dmso-dg) 9,01 (s, 1H), 8,63 (s, 1H), 7,96 (s, 1H), 7,86 (s, 1H),
1,47-1,35 (m, 1H), 7,28 (d, 1H), 2,57 (s, 3H), 2,37 (s, 3H).

280 d (dmso-dg) 9,04-9,01 (m, 1H), 8,63 (s, 1H), 8,05 (dd, 1H), 7,97 (d,
1H), 7,86 (dd, 1H), 7,22 (dd, 1H).

281 d (dmso-dg) 8,98 (d, 1H), 8,58 (s, 1H), 7,97 (d, 1H), 7,67-7,48 (m,
3H), 7,27 (s, 1H), 3,83 (s, 3H).

284 & (dmso-dg) 9,47 (s, 1H), 8,58 (s, 1H), 8,35 (d, 1H), 7,99 (br s, 1H),
7,83 (br s, 3H). .

289 d (dmso-dg) 9,23 (br s, 1H), 8,57 (s, 1H), 8,22 (br s, 2H), 7,93 (br s,
2H), 7,66 (br s, 3H), 7,33 (br s, 2H).

297 d (dmso-dg) 9,34 (s, 1H), 8,81 (s, 1H), 8,26 (d, 1H), 7,96 (d, 1H),
7,81 (d, 2H).

317 & (dmso-dg) 8,63 (d, 1H), 7,92 (d, 1H), 7,85 {m, 1H}. 7, 51 -7,42 (m,
1H), 7,24 (m, 1H), 7,17 (d, IH).

328 d (dmso-dg) 9,29 (s, 1H), 9,15 (s, 1H), 8,88 (s, 1H), 8,72 (s, 1H),
8,45-8,34 (m, 1H), 7,97 (d, 1H), 7,70 (dd, 1H).

251 0 8,46 (s, 1H), 8,28 (s, 1H), 8.1 (s, 1H), 7,52 (s, 1H), 3,86 (s, 3H),
2,48 (s, 3H).

315 o (dmso-dg) 9,35 (d, 1H), 8,79 (s, 1H), 8,39 (d, 1H), 8,08 (s, 1H),
8,04 (d, 1H), 7,97 (s, 1H).

-133-



21017

448 6 (dmso-dg) 9,57 (br s, 1H), 8,73 (s, 1H), 8,48 (s, 1H), 8,34 (s, 1H),
8,23 (d, 1H), 8,13 (d, 1H), 7,96 (s, 1H).
320 6 8,48 (m, 1H), 8,25 (s, 1H), 8,07 (m, 2H), 7,48 (m, 1H), 7,37) (m,
2H), 3,72 (s, 3H), 2,45 (s, 3H).
321 3 8,16 (m, 1H), 8,07 (s, 1H), 7,99 (m, 2H), 7,57 (m, 2H), 7,34 (m,
2H), 7,23 (m, 1H), 3,80 (s, 3H), 2,43 (s, 3H).
a Dit liéu '"H NMR dugc tinh theo ppm tinh tir tetrametylsilan. Dung dich CDCl,
trir khi ¢6 quy dinh khéc; “axeton-dg” 12 CD3C(=0)CD3. “dmso-dg" 1a
CD3S(=0)CD3, St lién hop duge chi dinh bang (s)-vach don, (d)-vach doi,
(t)-vach ba, (m)-da vach, (dd)-cap vach doi, (br s)-vach don rong.

Vi du sinh hoc theo sang ché :

Céc thir nghi¢ém sau chitng minh hiéu qua phong trix clia hop chit theo sing -
ch€ d6i véi loai gay hai cu thé. “Hiéu qua phong trir” 12 kha ning tic ché su phat
trién clia giun trdn ky sinh (k€ ca 1am chét) din dén viéc gidm an mot cdch déng
k€. Tuy nhién, viéc bdo vé phong tri loai gay hai tao ra bdi cic hop chat nay
khong bi han ché & cédc loai nay.

Thit nghiém A

Muc phong trir giun tron gay sin ré phuong nam (Meloidogyne incognita)
qua kiéu tdc dong ti€p xdc va/hoac noi hdp, nghia 1a dugc dénh gi4 trong cac bo
thir nghiém gém cac d6 chita khong day, nhd dugc nap ddy hén hop dét pha cit va
cac cy giong con dua chuot.

Cac hop chat thit nghiém dugc pha ché trong dung dich gdm 50% axeton va
50% nudc. Hop chat thir nghiém duoc dua truc tiép vao dat chia céc bo thit nghiém
¢ nong do hoat chat 250 hoac 50 ppm. Mdi thir nghiém dugc thuc hién lip lai 3
lan. Sau khi xtt 1§, cic b thir nghiém dugc dé kho trong 1 gid, sau d6 khoang 250
&u tring non giai doan thit hai (J2) dugc dwa vao trong dat. Cic bo thir nghiém
duoc giit & 27°C va dugc tu6i nude khi cdn trong 7 ngay.

Hiéu qua trir giun tron dugc x4c dinh bing lugng nét sén tao thanh quan sat
dugc khi so sdnh v6i mau khong dugc xir 1y. Sy tao thanh nét sin khong quan sat
thdy & mau giun tron dugc phong trir 100%. Mic tao thanh nét sin twong duong
v6i mitc duoc phéat hién trong miu kiém ching khong duge xir Iy dugc chi ra 1a
0%. Miic phong trir giun tron khong dugc dua ra véi hop chat c6 doc t6 thuc vat
dang ké.

Trong s6 cdc hop chit dugc thir nghiém & nong d6 250 ppm, c4c hop chét sau
boc 19 tic dung bao v¢ thuc vat t6t (mic phd hai ré giam 50% hoic 16n hon so vé6i
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cic mau kiém ching dugc x&r 1y bing dung méi) va khong cé doc t6 thuc vat ddng
ké: 4,5,6,7,9, 10, 11, 12, 13, 17, 19, 24, 25, 28, 29, 30, 32, 34, 38, 57, 59, 63,
65, 66, 67, 68, 69, 70, 71, 72, 73, 75, 83, 89, 90, 93, 101, 106, 107, 108, 109, 110,
111, 112, 113, 114, 116, 117, 120, 126, 130, 131, 132, 133, 134, 136, 137, 139,
140, 143, 145, 149, 152, 157, 159, 162, 163, 167, 169, 170, 171, 172, 174, 175,
176, 179, 180, 181, 184, 186, 188, 193, 206, 241, 244, 245, 248, 251, 252, 253,
257, 258, 259, 272, 274, 279, 285, 292, 294, 297, 298, 299, 301, 313, 314, 315,
317, 318, 319, 323, 329, 331, 332, 333, 334, 340, 341, 342, 344, 345, 347, 348,
355, 359, 360, 361, 364, 365, 366, 367, 371, 372, 373, 375, 377, 378, 379, 380,
381, 382, 383, 384, 385, 386, 387, 388, 393, 394, 395, 396, 397, 402, 403, 404,
405, 406, 407, 408, 409, 410, 411, 412, 413, 414, 415, 417, 418, 419, 420, 421,
422, 424, 425, 426, 427, 429, 430, 436, 439, 441, 442, 443, 444, 445, 449, 450,
451, 458, 459, 460, 461, 462, 464, 465, 466, 467, 468, 469, 470, 471, 472, 474,
475, 476, 477, 478 va 479.

Trong s6 cac hop chét dugc thir nghiém & néng do 50 ppm, céc hop chit sau

boc 10 tdc dung bao vé& t6t (miic phd hai ré€ giam 50% hoic 16n hon so véi cdc miu
kiém chiing dugc xi ly bing dung moi) va khang c6 doc 8 thuc vat ddng ké: 2, 4,
7,9, 10, 11, 13, 19, 30, 59, 63, 66, 67, 68, 69, 71, 73, 86, 90, 94, 101, 103, 105,
107, 108, 109, 110, 111, 113, 114, 116, 117, 130, 132, 133, 137, 139, 140, 143,
149, 151, 157, 162, 163, 167, 170, 175, 176, 179, 180, 241, 245, 248, 251, 252,
258, 259, 268, 272, 274, 279, 292, 297, 298, 314, 315, 316, 317, 318, 319, 329,
1331, 332, 337, 341, 342, 343, 348, 356, 357, 359, 366, 367, 371, 372, 373, 377,
378, 379, 380, 381, 382, 383, 384, 386, 388, 394, 395, 396, 397, 401, 402, 403,
405, 406, 407, 408, 410, 411, 413, 414, 415, 416, 419, 420, 424, 427, 428, 429,
430, 431, 436, 439, 441, 442, 443, 444, 445, 449, 451, 458, 459, 460, 462, 465,
466, 467, 469, 470, 471, 474, 475, 477, 478 va 479.
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YEU CAU BAO HO

1. Hop chat c6 cong thic 1, N-oxit, hoic mudi cta né,
Z

: 2
R O\\‘S //O
~ N/ \Q
7N =N II{3
e

®R'N 3 5 1
trong dé:
Z.12 O hoiac S;
mbi R' doc lap 1a halogen, xyano, nitro, SF5, OCN, SCN, Si(R"),, OR*,
NRR®, C,-Cs alkyl, C,-C, haloalkyl, C,-C; alkenyl, C,-Cs haloalkenyl,
C,-Cs alkynyl, C,-C; haloalkynyl, C(X)R’, C(O)OR®, C(O)NR!'R2,
S(0).R®, S(0),NR!'R'2, OC(O)R’, OC(O)OR?, OC(O)NR'R'?, OS(O),R",
OS(0),NR'R", N(R)C(O)R”, N(R'*)C(O)NR''R*2, N(RS(0),R’ hoic
N(R'*)S(0),NR'"'R*%; hodc C,-C; xycloalkyl, C,-Cy xycloalkylalkyl, Cs-C,,
xycloalkylxycloalkyl hoic Cs-C; xycloalkenyl, méi nhém nay tuy y duoc
th€ bang tir 1 dén 4 phdn tir thé doc 1ap dugc chon tir nhém bao gém
halogen, xyano, nitro, C;-C, alkyl, C,-C, haloalkyl, OR* va S(0),R**; hoac
C;-Cs alkyl dugc th€ bang tit 1 dén 4 phan ti thé doc lap dugc chon tir
nhom bao gém xyano, nitro, OR*, NR°R%, C(X)R’, C(O)OR?, C(O)NR'R2,
S(0),R’ va S(O),NR!'R'%; hoac phenyl, naphtalenyl hoic vong di thom c6
tlt 5 dén 6 canh, méi nhém nay tiry ¥ dugc thé bing tir 1 dén 5 phan tir thé
doc 1ap dugc chon tir nhém bao gém halogen, xyano, nitro, OR*, NR°R®,
C-C, alkkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C,
haloalkenyl, C,-C, alkoxyalkyl, C(X)R’, C(O)OR®, C(O)NR!'R*2, S(0), R,
S(0),NRM"R*?, OC(O)R va N(R'©)C(O)R™;
R? 1a H, halogen, xyano, nitro, SF;, OCN, SCN, Si(R),, OR*, NR°RS,
C-Cs alkyl, C;-Cy haloalkyl, C,-C4 alkenyl, C,-C¢ haloalkenyl, C,-Cj
alkynyl, C,-Cs haloalkynyl, C(X)R’, C(O)OR?, C(O)NR!'R™, S(O).R’,
S(O),NRY"R™,  OC(O)R’, OC(O)OR?, OC(O)NR'R?, OS(0O),R’,
OS(0),NRMR™, N(R9)C(O)R’, N(R®)C(O)NR!'R??, NRS(0),R’ hoic
N(R'%)S(0),NR"R™; hodc C;-C; xycloalkyl, C,-C; xycloalkylalkyl C¢-C,,
‘xycloalkylxycloalkyl hoiac Cs-C; xycloalkenyl, méi nhém nay tuy § duoc
thg bang tir 1 dén 4 phdn tir thé doc lap dugc chon tir nhém bao gém
halogen, Xyano, nitro, C,-C, alkyl, C,-C, haloalkyl, OR* va S(O),,R*; hoac
C,-Cs alkyl dugc thé€ bang tix 1 dén 4 phan tir th& doc lap duge chon tir
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nhém bao gém xyano, nitro, OR*, NRRS, C(X)R’, C(O)OR?, C(O)NR!'R2,

S(0),,R® va S(0),NR"R'%; hodc phenyl, naphtalenyl hoic vong di thom c6

tlt 5 dén 6 canh, m6i nhém nay ty ¥ dugc thé bang tir 1 dé€n 5 phan tir the
doc 1ap duogc chon tir nhém bao gédm halogen, xyano, nitro, OR*, NR°RS,

C-C, akkyl, C-C, alkenyl, C,-C, alkynyl, C;-C, haloalkyl, C,-C,

haloalkenyl, C,-Cs alkoxyalkyl, C(X)R’, C(O)OR?, C(O)NR!'R?, S(O)_R®,

S(0),NR"R*2, OC(O)R va N(R!)C(O)R™;

R? 1a H, C;-Cs alkyl, C;-Cs haloalkyl, C,-C4 alkenyl, C,-C haloalkenyl,

C,-Cs alkynyl, C,-C; haloalkynyl, C(X)R’, C(O)OR?, C(O)NR'R?

S(0),,R’® hoac S(O),NR"R"; hodc C;-C; xycloalkyl, C,-C; xycloalkylalkyl

hoic Cs-C; xycloalkenyl, méi nhém nay tiy y dugc thé bing tir 1 dén 4

phin tir th€ doc 1ap dugc chon tit nhém bao gém halogen, xyano, nitro,

C,-C, alkyl, C;-C, haloalkyl, OR* va S(0),,R**; hoic C,-Cs alkyl dugc thé
bang tir 1 dén 4 phan tir th€ doc lap dugc chon tir nhém bao gém xyano,

nitro, OR*, NRR®, C(X)R’, C(O)OR®, C(O)NR!R'2, S(O).R° va
S(O),NR"'R"; hodc C;-Cg alkyl dugc thé bing 1 hodc 2 phén tir th€ doc lap

duoc chon tir nhém bao gém phenyl hodc vong di thom c6 tix 5 dén 6 canh,

moi nhém ndy tlly ¥ dugc thé bing tir 1 d&€n 5 phan tir thé doc 1ap duogc

chon tir nhém bao gom halogen, xyano, nitro, OR*, NR°R®, C,-C, alkyl,

C,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C, haloalkenyl, C,-Cs
alkoxyalkyl, C(X)R’, C(O)OR®, C(O)NR!R?, S(0),R’ S(0O),NR!'R?

'OC(O)R™ va N(R')C(O)R™; hoic phenyl tiy § dugc thé bing tir 1 dén 5

phan tir th€ doc 1ap dugc chon tir nhém bao gém halogen, xyano, nitro,

OR*, NR’RS, C,-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl,

C,-C, haloalkenyl, C,-C, alkoxyalkyl, C(X)R’, C(O)OR®, C(O)NR!"R?,

S(0).,R%, S(0),NR!'R2, OC(O)R"* va N(R'9)C(O)R™;

Q 1a phenyl, naphtalenyl, vong di thom c6 tit 5 dén 6 canh hoidc hé nhan hai

vong di thom c6 tir 8 dén 10 canh, mbi nhém nay ty ¥ dugc thé bang tir 1

dén 5 phan tit th€ doc lap dugc chon tir nhém bao gém halogen, xyano,

nitro, SFs5, OCN, SCN, Si(R"®),;, OR*, NR°RS, C,-C; alkyi, C,;-C haloalkyl,

C,-Cs alkenyl, C,-C¢ haloalkenyl, C,-C¢ alkynyl, C,-C4; haloalkynyl,

CX)R’, C(O)OR?, C(X)NR!R', S(0),R°, S(0),NR'R? OCO)R’,
OC(O)OR®, OC(O)NR!R'™, OS(0),R’°, 0S(0),NR"R2, NR')C(O)R’,

N(R10)C(O)NRMR'?, N(R'9)S(0),R®, N(R'%)S(0),NR!'"R"? va R™;

mbi X doc 1ap 1a O hoic S;

mbi R* doc lap 1a H, C,-Cy alkyl, C;-Cs haloalkyl, C,-Cy alkenyl, C,-C
haloalkenyl, C,-C4 alkynyl hoac C,-Cg haloalkynyl; hoac C;-Cs alkyl, C,-Cg
alkenyl hoic C,-C4 alkynyl, méi nhém nay dugc thé bang tir 1 dé€n 4 phin
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tlr th€ doc 1ap duge chon tr nhém bao gdm xyano, nitro, OR*, NR*R®,
CX)R™, C(O)OR*, C(O)NR'R', S(0),R* hoic S(O),NR“R'%; hoic
phenyl tuy ¥ dugc thé bang tir 1 dén 3 phan tir thé doc lap duoc chon tir
nhém bao gom halogen, xyano, nitro, C;-C, alkyl, C;-C, alkenyl, C,-C,
alkynyl, C;-C, haloalkyl, C,-C, haloalkenyl, C(X)R7®, C(O)OR?,
C(O)NR"R'?, OR*, C,-C, alkoxyalkyl, S(O),R*, S(O),NR!'R'2, NR¥*R%,
OC(O)R™ va N(R'9)C(O)R™;

mbi R* doc 1ap 1a H, C,-C, alkyl hoac C;-C4 haloalkyl;

mbi R’ doc 1ap 1a H, NR*R®, C,-C; alkyl, C,-C4 haloalkyl, C,-Cs alkenyl,
C,-C;s haloalkenyl, C,-C4 alkynyl, C,-C haloalkynyl, C(X)R’, C(O)ORS?,
C(O)NR'R'2, §(0),R’ hodc S(O),NR!'R'%; hoic C;-C; xycloalkyl, C,-Cq
xycloalkylalkyl, C¢-C,4 xycloalkylxycloalkyl hoac Cs-C; xycloalkenyl, méi
nhém nay tiy § dugc thé bang tir 1 dén 4 phan tir the doc lap dugc chon tir
nhém bao gém halogen, Xyano, nitro, C,-C, alkyl, CI—C4 haloalkyl, OR* va
S(0),,R*; hodc phenyl tlty ¥ duogc thé bang tir 1 dén 3 phén tir the doc lap
dugc chon tir nhém bao gébm halogen, xyano, nitro, C,-C, alkyl, C,-C,
alkenyl, C,-C, alkynyl, C;-C, haloalkyl, C,-C, haloalkenyl, C(X)R",
C(O)OR®, C(O)NR'R™, OR*, C,-C; alkoxyalkyl, S(O)_R*,
S(0),NR"R"?, NR*R%, OC(O)R va N(R'®)C(O)R™;

méi R doc 1ap 1a H hoic C,-Cg alkyl;

mbi R® doc lap 1a H, C,-Cs alkyl, C,-C4 haloalkyl, C,-Cs alkenyl, C,-Cy
haloalkenyl, C,-Cs alkynyl hoac C,-Cg haloalkynyl; hoac C;-C; xycloalkyl,
C,-CG;  xycloalkylalkyl, C4C,, xycloalkylxycloalkyl hoiac Cs-C,
xycloalkenyl, méi nhém nay tity ¥ dugc thé bang tir 1 dén 4 phan tir thé doc
lap dugc chon tit nhém bao gébm halogen, xyano, nitro, C,-C, alkyl, C,-C,
haloalkyl, OR* va S(O),R%,

mdi R* doc 1ap 1a H, C;-C; alkyl, C(O)R'? hoac C(O)OR";

mbi R7 doc 1ap 1a H, C;-C; alkyl, C,-C4 haloalkyl, C,-C¢ alkenyl, C,-C
haloalkenyl, C,-C4 alkynyl hoac C,-Cy haloalkynyl; hoac C;-C; xycloalkyl,
C,-CG;  xycloalkylalkyl, CsC,, xycloalkylxycloalkyl hoac Cs-C,
xycloalkenyl, méi nhém nay tity ¥ duoc thé bang tir 1 dén 4 phan tir thé doc
lap dugce chon tir nhém bao gém halogen, xyano, nitro, C,-C, alkyl, C,-C,
haloalkyl, OR* va S(0O),,R*; hoic phenyl tiy ¥ dugc thé bing tir 1 dén 3
phan tir th€ doc 1ap dugc chon tit nhém bao gom halogen, xyano, nitro,
C-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C;-C, haloalkyl, C,-C,
haloalkenyl, C(X)R™, C(O)OR®*:, C(O)NR!'R"?, OR*, C,-C; alkoxyalkyl,
S(0),R*, S(0),NR''R!?, NR**R® OC(O)R” va N(R®)C(O)R%;

méi R™ doc 1ap 1a C,-Cg alkyl hoic C,-C, haloalkyl;
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mbi R® doc 1ap 1a H, C,-Cy alkyl, C;-Cs haloalkyl, C,-Cy alkenyl, C,-Cs
haloalkenyl, C,-C4 alkynyl hoac C,-Cg haloalkynyl; hoac C;-C,; xycloalkyl,
C,-Cs  xycloalkylalkyl, C¢-C;, xycloalkylxycloalkyl hoic Cs-C,
xycloalkenyl, méi nhém nay tity § dugc thé béng tir 1 dén 4 phan tir thé doc
1ap dugc chon tir nhém bao gom halogen, xyano, nitro, C;-C, alkyl, C,-C,
haloalkyl, OR* va S(0),,R*; hoic C,-Cs alkyl, C,-C4 alkenyl hoac C,-C
alkynyl, méi nhém nay dugc th€ bang tir 1 dén 4 phdn tkt thé doc lap duoc
chon tr nhém bao gém xyano, nitro, OR* NR’R®, C(X)R’, C(O)ORS,
C(O)NR"R", S5(0),,R? va S(O),NRR'%; hoac phenyl tity ¥ duoc th€ bing
- tir 1 dén 3 phén ti th€ doc 1ap duge chon tir nhém bao gém halogen, xyano,
nitro, C;-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C;-C, haloalkyl, C,-C,
haloalkenyl, C(X)R", C(O)OR®, C(O)NR"R?, OR*, C,-C4 alkoxyalkyl,
S(0),,R*, S(0),NR"R2, NR*R%, OC(O)R va N(R1*)C(O)R"*;

méi R* doc lap 1a C,-C, alkyl hoic C,-Cs haloalky};

mbi R® doc 1ap 1a H, C,-Cy alkyl, C;-Cs haloalkyl, C,-Cy alkenyl, C,-Cs
haloalkenyl, C,-Cs alkynyl hoac C,-Cy haloalkynyl; hoac C;-C, xycloalkyl,
C,-Cg  xycloalkylalkyl, C4C,, xycloalkylxycloalkyl hoac Cs-C,
xycloalkenyl, méi nhém nay tuy y dugc thé béng tir 1 d&n 4 phén tir the doc
lap dugc chon tir nhém bao gém halogen, xyano, nitro, C,-C, alkyl, C;-C,
haloalkyl, OR* va S(0),,R**; hodc C,-Cy alkyl, C,-C4 alkenyl hoic C,-C,
alkynyl, mdi nhém nay dugc th€ bang tir 1 dén 4 phan tk thé doc l1ap duoc
_chon tir nhém bao gdém xyano, nitro, OR*, NR°R®, C(X)R’, C(O)ORS,
C(O)NR'R™, S(0),,R’ va S(O),NR"R'%; hodc phenyl tity ¥ duoc thé bing
tlir 1 dén 3 phan tir th€ doc 1ap dugc chon tir nhém bao gém halogen, xyano,
nitro, C;-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyi, C,-C,
haloalkenyl, C(X)R", C(O)OR®, C(O)NR"R!?, OR*, C,-C, alkoxyalkyl,
S(0),,R*, S(0),NR"R!?, NR*R®%, OC(O)R™ va N(R!®)C(O)R;

mbi R** doc 1ap 1a C;-C, alkyl hoic C;-Cy haloalkyl;

mbi R doc 1ap 1a H, C,-C4 alkyl, C,-C4 haloalkyl, C,-Cy alkenyl, C,-Cy
haloalkenyl, C,-C; alkynyl, C,-C¢ haloalkynyl, C(X)R”, C(O)OR?:,
C(O)NR'R'?, §(0),.R* hoic S(O),NR!'R'?%;

mbi R'® doc 1ap 1a H, C,-Cy alkyl, C,-Cg haloalkyl, C,-Cs alkenyl, C,-Cy
haloalkényl, C,-Cs alkynyl hoac C,-C4 haloalkynyl;

mbi R doc 1ap 1a H, C,-C4 alkyl, C,-C4 haloalkyl, C,-Cy alkenyl, C,-Cj
haloalkenyl, C,-C4 alkynyl hoac C,-Cg haloalkynyl; hodc C;-C; xycloalkyl,
C,;-C;  xycloalkylalkyl, CsC,, xycloalkylxycloalkyl hoac Cs-C,
xycloalkenyl, méi nhém nay tuy y dugc thé bang tir 1 dén 4 phén tir thé doc
lap dugc chon tir nhém bao gém halogen, xyano, nitro, C,-C, alkyl, C,-C,
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haloalkyl, OR** va S(0),R*; hoic C,-C4 alkyl, C,-Cs alkenyl hoic C,-C
alkynyl, méi nhém nay dugc thé€ bang tir 1 dén 4 phan tir thé doc l1ap duge
chon tit nhém bao gdm xyano, nitro, OR*, NR**R%, C(X)R", C(O)OR?,
C(O)NR"™R™, S(0),R** hoic S(O),NR!"'*R'%; hoic phenyl tiy ¥ dugc thé
bang tir 1 dén 3 phén ti thé doc 1ap dugc chon tir nhém bao gém halogen,
xyano, nitro, C,-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl,
C,-C, haloalkenyl, C(X)R™, C(O)OR®*, C(O)NR!'*R!?, OR*, C,-Cg
alkoxyalkyl, S(0),R%, S(O),NR!*R!?, NR*R%, OC(O)R”* va
N(Rloa)C(O)R7a;

mdi R doc 1ap 1a H, C;-C; alkyl, C,-C, alkenyl hoic C,-Cs alkynyl;

mébi R' doc lap 1a H, NR¥R®, C,-C; alkyl, C,-Cy haloalkyl, C,-C; alkenyl,
C,-Cs haloalkenyl, C,-Cg alkynyl, C,-C¢ haloalkynyl, C(X)R’, C(O)ORS,
C(O)NR"R'2, S(0),,R’ hoic S(O),NR'R'*; hoic C;-C, xycloalkyl, C,-Cq
xycloalkylalkyl, C4-C,, xycloalkylxycloalkyl hoic Cs-C; xycloalkenyl, méi
nhém nay tuy ¥ dugc thé bang tir 1 dén 4 phan tir th€ doc 1ap duoc chon ti
nhém bao gdm halogen, xyano, nitro, C,-C, alkyl, C,-C, haloalkyl, OR* va
S(0),,R*; hodc phenyl tiy ¥ dugc thé bing tir 1 dén 3 phan tit thé doc 1ap
dugc chon tir nhém bao gém halogen, xyano, nitro, C,-C, alkyl, C,-C,
alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C, haloalkenyl, C(X)R"%,
C(O)OR™, C(O)NR"R?, OR*, C,-Cs alkoxyalkyl, S(O),R*,
S(0),NR'R"2, NR*R%, OC(O)R"* va NR!®)C(O)R"%;

mbi R doc 1ap 1a H, C,-Cy alkyl, C,-C4 haloalkyl, C,-Cs alkenyl, C,-C;
haloalkenyl, C,-C¢ alkynyl hoac C,-Cg haloalkynyl; hodc C;-C; xycloalkyl,
C,;-C;  xycloalkylalkyl, Cs-C;, xycloalkylxycloalkyl hoic Cs-C,
xycloalkenyl, méi nhém nay tity ¥ dugc thé bang tir 1 dén 4 phdn tir th€ doc
lap dugc chon tir nhém bao gém halogen, xyano, nitro, C,-C, alkyl, C,-C,
haloalkyl, OR* va S(O)_R*;

mdi R'™ doc 1ap 1a C,-C;, xycloalkyl, C,-C; xycloalkylalkyl, C¢-C,,
xycloalkylxycloalkyl hoac Cs-C; xycloalkenyl, méi nhém nay tuy y duoc
th€ bang tir 1 dén 4 phan tir th€ doc lap duoc chon tit nhém bao gém
halogen, xyano, nitro, C;-C, alkyl, C,-C, haloalkyl, OR* va S(O),R%; hoic
C,-Cs alkyl, C,-Cy alkenyl hoac C,-Cg alkynyl, m6i nhém nay dugc thé
bang tit 1 dén 4 phan tir th€ doc 1ap dugc chon tit nhém bao gém Xyano,
nitro, OR?, NR°R®, C(X)R’, C(O)OR®, C(O)NR!'R'?, S(O) R’ va
S(O),NR'R"*; hodc phenyl, naphtalenyl hoic vong di thom c6 tir 5 dén 6
canh, m6i nhém nay tiy ¥ dugc thé bang tir 1 dén 5 phan tir thé doc lap
dugc chon tr nhém bao gém halogen, xyano, nitro, OR* NR’RS, C,-C,
alkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C, haloalkenyl,
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C,-C¢ alkoxyalkyl, C(X)R’, C(O)OR?, C(O)NR"R??, S(0).R’
S(0),NR'R"2, OC(O)R™ va N(R1)C(O)R;

mbéi R doc lap 1a C,-C4 alkyl, C,-Cs haloalkyl, C,-C, alkenyl, C,-C;
haloalkenyl, C,-C4 alkynyl hoac C,-C4 haloalkynyl; hoac C;-C; xycloalkyl,
C4-C; xycloalkylalkyl hoac Cs-C; xycloalkenyl, méi nhém nay tly § dugc
thé bang tir 1 dén 4 phin tir th€ doc lap dugc chon tr nhém bao gém
halogen, xyano, nitro, C,-C, alkyl, C,-C, haloalkyl, OR* va S(O), R*; hoic
phenyl tiy ¥ dugc th€ bang tir 1 dén 5 phén ti thé doc 1ap duoc chon tir
nhém bao goém halogen, xyano, nitro, OR*, NR°R®, C,-C, alkyl, C,-C,
alkenyl, C,-C, alkynyl, C;-C, haloalkyl, C,-C, haloalkenyl, C,-Cq
alkoxyalkyl, C(X)R’, C(O)OR®, C(O)NR"R!?, S(0),R’° S(O),NR!'R?
OC(O)R™ va N(R)C(O)R™;

moi m doc 1ap bang 0, 1 hoic 2; va

n bang 0, 1, 2, 3 hodc 4;

v6i di€u kién khi n bang 2 va mot R' 1a CF; & vi tri 3 trong cong thitc 1 va
R' kia 12 Cl & vi tri 5 trong cong thirc 1, va R? va R*1a H, thi Q khong phai
la 2-clophenyl, 2-clo-6-metylphenyl, 2,6-diclophenyl, 2-clo-4-flophenyl,
2,5-bis(2,2,2-trifloetoxy)phenyl, 2.4,6-triclophenyl, 2-clo-5-(triflometyl)-
phenyl hodc 3,5-dimetyl-4-isoxazolyl.

. Hop chat theo diém 1, trong dé:

Z1a0; va _

Q 1a phenyl hoac vong di thom c6 tit 5 dé€n 6 canh, mbi nhém nay tiy y
duoc thé bang tir 1 dén 3 phan tir thé doc 1ap dugc chon tit nhém bao gém
halogen, xyano, nitro, OR*, NR°R®, C,-C, alkyl, C,-C, alkenyl, C,-C,
alkynyl, C,-C, haloalkyl, C,-C, haloalkenyl, C,-Cy alkoxyalkyl, C(X)R’,
C(O)OR®, CX)NRMR™, S(0),R°, S(O),NR!MR!?, OC(O)R™ va
NR')C(O)R™, '

. Hop chat theo diém 2, trong dé:

Q 1a phenyl, pyridyl, pyrazolyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl,
furanyl hoac thienyl, méi nhém nay tiy ¥ dugc thé bang tix 1 dén 3 phan tir
th€ doc 1ap dugc chon tir nhém bao goém halogen, xyano, nitro, OR*,
NR°R®, C;-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C,
haloalkenyl, C,-C; alkoxyalkyl, C(X)R’, C(O)OR?, C(X)NR' R, S(0)_R°,
S(0),NR"R"2, OC(O)R™ va N(RI)C(O)R™.

. Hop chét theo diém 2 hoic 3, trong dé:

mbéi R' doc lap 1a halogen, xyano, nitro, OR* C,-Cs alkyl hoic C,-C
haloalkyl;

R? 1a H, halogen hoic C;-C; alkyl;
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R?® 1a H, C,-Cs alkyl, C,-Cs haloalkyl, C(X)R’, C(O)OR® hoic S(O)_R’;
hoac C,-C; alkyl dugc thé bang 1 hoic 2 hoic*; va
n bang 1 hoic 2.

5. Hop chat theo diém 1, trong d6 hgp chét nay dugc chon tir nhém bao gém:
8-clo-N-[(2-clo-5-metoxyphenyl)sulfonyl]-6-(triflometyl)-imidazo[ 1,2-
a]pyridin-2-carboxamit,
8-clo-N-[(4-xyano-2,5-dimetylphenyl)sulfonyl]-6-(triflometyl)-imidazo-
[1,2-a]pyridin-2-carboxamit,
N-[(5-axetyl-2-clophenyl)sulfonyl]-8-clo-6-(triflometyl)-imidazo[ 1,2-a]-
pyridin-2-carboxamit,
8-clo-N-[(3-metyl-2- thlenyl)sulfonyl] 6-(triflometyl)-imidazo[1,2-a]-
pyridin-2-carboxamit,
8-clo-N-[(4-metyl-2-thienyl)sulfonyl]-6-(triflometyi)-imidazo[1,2-a]-
pyridin-2-carboxamit,
8-clo-N-[(3-clo-1-metyl-1H-pyrazol-4-yl)sulfonyl]-6-(triflometyl)-
imidazo[1,2-a]pyridin-2-carboxamit,
8-clo-N-[(5-metoxy-2-nitrophenyl)suifonyl]-6-(triflometyl)-imidazo[ 1,2-
a]pyridin-2-carboxamit;
8-clo-N-[(2-clo-5-etylphenyl)sulfonyl]-6-(triflometyl)-imidazo[1,2-a]-
pyridin-2-carboxamit,
8-clo-N-[(1-etyl-3-metyl-1H-pyrazol-4-yl)sulfonyl]-6- (trlﬂometyl)
imidazo[1,2-a]pyridin-2-carboxamit,
8-bromo-N-[(2-clo-5-metoxyphenyl)sulfonyl]-6-(triflometyl)-imidazo[1,2-
a]pyridin-2-carboxamit,
N-[(2-bromo-5-metylphenyl)sulfonyl]-8-clo-6-(triflometyl)-imidazo[1,2-
a]pyridin-2-carboxamit,
8-clo-N-[(2-clo-5-metylphenyl)sulfonyl]-6-(triflometyl)-imidazo[1,2-a]-
pyridin-2-carboxamit,
8-clo-N-[(3-clo-1-etyl-1H-pyrazol-4-yl)sulfonyl]-6-(triflometyl)imidazo-
[1,2-a]pyridin-2-carboxamit, va
N-[(5-axetyl-2-metylphenyl)sulfonyl]-8-clo-6-(triflometyl)imidazo[1,2-a]-
pyridin-2-carboxamit.

6. Ché phdm chia hop chit c6 cong thitc 1, N-oxit, hoic mudi ctia n,

2 Z
R \\//
Vs d
3
1/“’5
Ry 4 1
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trong do:

712 0 hoic S;

méi R' doc lap 1a halogen, xyano, nitro, SFs, OCN, SCN, Si(R%),, OR?,
NR’R®, C;-Cs alkyl, C;-Cs haloalkyl, C,-C4 alkenyl, C,-C¢ haloalkenyl,
C,-Cs alkynyl, C,-C; haloalkynyl, C(X)R’, C(O)OR®, C(O)NR'RZ
S(0),.R®, S(O),NR!'R!?, OC(O)R’, OC(O)OR?, OC(O)NR!R?2 OS(0),R’,
OS(0),NR'R!?, N(R!9)C(O)R7, N(R'*)C(O)NR'R2, NR'%)S(0),R® hoic
N(R')S(0),NR"R"*; hodc C;-C; xycloalkyl, C,-Cy xycloalkylalkyl, C4-C,
xycloalkylxycloalkyl hodc Cs-C; xycloalkenyl, méi nhém nay tuy ¥ dugc
th€ bang tir 1 dén 4 phan tir the doc 1ap dugc chon tit nhém bao gbém
halogen, xyano, nitro, C,-C, alkyl, C,-C, haloalkyl, OR* va S(0),,R*; hoic
C,-Cs alkyl dugc th€ bang tix 1 dén 4 phéan tir th€ doc 1ap duoc chon tir
nhém bao gém xyano, nitro, OR*, NR°R®, C(X)R’, C(O)OR?, C(O)NR!'R'2,
S(0)R’ va S(O),NR!R'?%; hodc phenyl, naphtalenyl hoic vong di thom c6
tr 5 dén 6 canh, méi nhém nay tity ¥ dugc thé bang tir 1 dén 5 phén tit thé
doc 1ap dugc chon tir thém bao gém halogen, xyano, nitro, OR*, NR’RS,
C-C, alkyl, G,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C,
haloalkenyl, C,-Cs alkoxyalkyl, C(X)R’, C(O)OR?, C(O)NR!'R'?, S(O),R’,
S(0),NR'R™, OC(O)R™ va N(R')C(O)R™;

R? 1a H, halogen, xyano, nitro, SFs;, OCN, SCN, Si(RY),;, OR* NR°RS,
C-Cs alkyl, C;-C¢ haloalkyl, C,-Cs alkenyl, C,-C,; haloalkenyl, C,-C
alkynyl, C,-Cs haloalkynyl, C(X)R’, C(O)OR®, C(O)NR'R™, S(O),R’,
S(O),NRYR™, OC(O)R’, OC(O)OR?, OC(O)NR'R2 OS(0),R’,
OS(0),NRM"R™2, N(R')C(O)R’, N(R!)C(O)NR''R?, NR%)S(0),R® hoic
N(R')S(0),NR"R'*; hodc C;-C; xycloalkyl, C,-Cy xycloalkylalkyl Cs-C,,
xycloalkylxycloalkyl hodc Cs-C; xycloalkenyl, méi nhém nay tiy ¥ duoc
th€ bang tir 1 dén 4 phdn tir th€ doc lap dugc chon tit nhém bao gom
halogen, xyano, nitro, C;-C, alkyl, C;-C, haloalkyl, OR* va S(O),,R*; hoac
C;-Cs alkyl dugc thé bang tir 1 dén 4 phdn tir thé doc lap duoc chon tir
nhém bao gém xyano, nitro, OR*, NR’R®, C(X)R’, C(O)OR®, C(O)NR!'R'2,
S(0)R’ va S(0),NR''R'%; hoac phenyl, naphtalenyl hoic vong di thom c6
tlr 5 dén 6 canh, m6i nhém nay tiy ¥ dugc thé bing tir 1 dén 5 phén tir thé
doc 1ap duogc chon tir nhém bao gém halogen, xyano, nitro, OR*, NR°R®,
C-C, alkyl, GC, alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C,
haloalkenyl, C,-Cs alkoxyalkyl, C(X)R’, C(O)OR®, C(O)NR!'R?2, S(0),R’,
S(0),NR!'R!? OC(O)R™ va N(R!*)C(O)R;

R? 1a H, C,-Cy alkyl, C,-C4 haloalkyl, C,-C, alkenyl, C,-C haloalkenyl,
C,-Cs alkynyl, C,-C; haloalkynyl, C(X)R’, C(O)OR®?, C(O)NR'R?
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S(0),.R’ hoic S(0),NR"R"; hodc C;-C, xycloalkyl, C,-C; xycloalkylalkyl
hoidc Cs-C; xycloalkenyl, méi nhém nay tiy § dugc thé bang tir 1 dén 4
phéan tit th€ doc 1ap dugc chon tir nhém bao gédm halogen, xyano, nitro,
C,-C, alkyl, C,-C, haloalkyl, OR* va S(O),,R**; hoic C,-Cs alkyl dugc thé
bing tir 1 dén 4 phan tir th€ doc 1ap dugc chon tit nhém bao gém xyano,
nitro, OR*, NR’R°, C(X)R’, C(O)OR?, C(O)NR!R®2, S(O),R’ va
S(0),NR"'R"; hoidc C;-Cy alkyl dugc thé bang 1 hodc 2 phén tir thé doc lap
duoc chon tir nhém bao goém phenyl hoac vong di thom c6 tit 5 dén 6 canh,
méi nhém nay tity ¥ dugc thé bang tir 1 dén 5 phan tir thé doc lap duoc
chon tir nhém bao gém halogen, xyano, nitro, OR*, NR’R®, C,-C, alkyl,
GC,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C, haloalkényl, C,-Cq
alkoxyalkyl, C(X)R’, C(O)OR?®, C(O)NR!R??, S(0),R’, S(O),NR'R?,
OC(O)R” va N(R')C(O)R™; hoac phenyl tiy ¥ dugc thé bing tir 1 dén 5
phan tit th€ doc 1ap dugc chon tir nhém bao gdm halogen, xyano, nitro,
OR*, NRR®, C,-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C;-C, haloalkyl,
C,-C, haloalkenyl, C,-Cy alkoxyalkyl, C(X)R’, C(O)OR?, C(O)NR!R?,
S(0),,R?, S(O),NRMR", OC(O)R" va N(R'*)C(O)R™;

Q la phenyl, naphtalenyl, vong di thom c6 tir 5 dén 6 canh hodc hé nhan hai
vong di thom c¢6 tir 8 dén 10 canh, m6i nhém nay tiy ¥ dugc thé bang tir 1
dén 5 phén tir th€ doc 1ap dugc chon tir nhém bao gém halogen, xyano,
nitro, SFs5, OCN, SCN, Si(R");, OR*, NR°RS, C,;-C; alkyl, C,-Cs haloalkyl,
C,-Cs alkenyl, C,-C; haloalkenyl, C,-Cs alkynyl, C,-C¢ haloalkynyl,
CX)R’, C(O)OR® CX)NR!R!? S§0),R’° S(0),NR'R2, OCO)R’,
OC(O)OR®, OC(O)NR'"R!, 0S(0),)R®, OS(0),NR"R"2, N(RC(O)R’,
NR'")C(O)NRMR?, N(R'%)S(0),R’, N(R'%)S(0),NR'R" va R*;

mobi X doc 1ap 1a O hoic S;

mbi R* doc 1ap 1a H, C,-Cs alkyl, C,-C4 haloalkyl, C,-C; alkenyl, C,-C,
haloalkenyl, C,-Cs alkynyl hoac C,-Cg haloalkynyl; hodc C,;-Cg alkyl, C,-Cq
alkenyl hodc C,-Cy alkynyl, m6i nhém nay dugc thé bang tix 1 dén 4 phan
tlr th€ doc 1ap dugc chon tit nhém bao gém xyano, nitro, OR*, NR**R%,
C(X)R™, C(O)OR™®, C(O)NR'R'?, S(O)mR* hoic S(O),NR'R'% hoic
phenyl ty y dugc thé bang tix 1 dén 3 phan tir thé doc 1ap dugc chon tix
nhém bao goém halogen, xyano, nitro, C;-C, alkyl, C,-C, alkenyl, C,-C,
alkynyl, C;-C, haloalkyl, C,-C, haloalkenyl, C(X)R™ C(O)OR?,
C(O)NR"R™, OR*, C,-C; alkoxyalkyl, S(O),R*, S(O),NR"R!?, NR%*R%,
OC(O)R™ va N(R!")C(O)R™;

mdi R* doc lap 1a H, C,-C; alkyl hoic C,-Cy haloalkyl;
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méi R® doc 1ap 1a H, NR*R®, C,-C; alkyl, C,-C; haloalkyl, C,-Cs alkenyl,
C,-Cs haloalkenyl, C,-C¢ alkynyl, C,-C4 haloalkynyl, C(X)R’, C(O)OR?,
C(O)NR''R", S(0),R® hodc S(O),NR'R'%; hoic C;-C, xycloalkyl, C,-Cq
xycloalkylalkyl, Cs-C,, xycloalkylxycloalkyl hodc Cs-C; xycloalkenyl, mbi
nhém nay tily ¥ dugc thé bang tix 1 dén 4 phan tir the doc 1ap dugc chon tir
nhém bao gém halogen, xyano, nitro, C;-C, alkyl, C;-C, haloalkyl, OR* va
S(0),,R™; hoac phenyl ty ¥ dugc thé bing tix 1 d&n 3 phén tir thé doc lap
dugc chon tir nhém bao gém halogen, xyano, nitro, C;-C, alkyl, C,-C,
alkenyl, C,-C, alkynyl, C;-C, haloalkyl, C,-C, haloalkenyl, C(X)R’%,
C(O)OR*, C(O)NR'R™, OR*, C,-C; alkoxyalkyl, S(O)_R%,
S(O),NRMR*, NR*R%, OC(O)R* va N(R'°)C(O)R"%;

mbi R* doc 1ap 1a H hoac C,-C; alkyl;

mbi R® doc lap 1a H, C,-Cy alkyl, C;-Cs haloalkyl, C,-Cy alkenyl, C,-Cs
haloalkenyl, C,-Cs alkynyl hoac C,-C haloalkynyl; hodc C;-C, xycloalkyl,
C-C; xycloalkylalkyl, CsC,, xycloalkylxycloalkyl hoic Cs-C,
xycloalkenyl, méi nhém nay tity ¥ dugc thé bang tir 1 dén 4 phan tir thé doc
lap duogc chon tir nhém bao gém halogen, xyano, nitro, C;-C, alkyl, C,-C,
haloalkyl, OR* va S(O),R*;

mbi R* doc 1ap 1a H, C,-C, alkyl, C(O)R" hoic C(O)OR";

mbi R’ doc lap 1a H, C,-Cs alkyl, C,-Cy haloalkyl, C,-C; alkenyl, C,-Cq
haloalkenyl, C,-Cs alkynyl hoac C,-C4 haloalkynyl; hodc C;-C; xycloalkyl,
C-C;  xycloalkylalkyl, Cs-C,, xycloalkylxycloalkyl hoic Cs-C,
xycloalkenyl, méi nhém nay tity ¥ dugc th€ bang tir 1 dén 4 phan tir the doc
lap duoc chon tir nhém bao gém halogen, xyano, nitro, C;-C, alkyl, C,-C,
haloalkyl, OR* va S(O),,R*; hodc phenyl tiy § duoc thé bing tir 1 dén 3
phan tir th€ doc 1ap dugc chon tir nhém bao gdom halogen, xyano, nitro,
C-C, alkyl, G,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C,
haloalkenyl, C(X)R™, C(O)OR*, C(O)NR''R'?, OR*, C,-Cs alkoxyalkyl,
S(0),,R*, S(0),NR!'R'?2, NR*R®, OC(O)R"* va N(R'©)C(O)R>;

mbi R™ doc 1ap 1a C,-Cg alkyl hoac C,-Cy haloalkyl;

mbi R® doc lap 1a H, C,-Cs alkyl, C,-C4 haloalkyl, C,-C; alkenyl, C,-Cq
haloalkenyl, C,-C¢ alkynyl hoac C,-Cy haloalkynyl; hoic C;-C; xycloalkyl,
C,-Cs  xycloalkylalkyl, CsC,, xycloalkylxycloalkyl hoic Cs-C,
xycloalkenyl, méi nhém nay tity § dugc thé béng tit 1 dén 4 phan tir thé doc
lap dugc chon tir nhém bao gém halogen, xyano, nitro, C;-C, alkyl, C,-C,
haloalkyl, OR* va S(0),R%%; hodc C,-Cy alkyl, C,-Cs alkenyl hoic C,-C
alkynyl, mbi nhém nay dugc thé bang tir 1 dén 4 phan tir the doc 1ap duoc
chon tir nhém bao gém xyano, nitro, OR*, NR°R®, C(X)R’, C(O)ORS?,
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C(O)NR"R", S(0),,R® va S(0),NR"R'%; hoic phenyl tity ¥ dugc thé bing
tir 1 dé€n 3 phan tir th€ doc 1ap dugc chon tir nhém bao gém halogen, xyano,
nitro, C;-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C,
haloalkenyl, C(X)R™, C(O)OR™, C(O)NR' R, OR*, C,-Cy alkoxyalkyl,
S(0),,R%, S(0),NR''R'2, NR*R%, OC(O)R”* va N(R!*)C(O)R";

mbi R* doc 1ap 1a C,-Cg4 alkyl hoac C,-C haloalkyl;

méi R doc 1ap 1a H, C;-Cy alkyl, C,-Cy haloalkyl, C,-C4 alkenyl, C,-Cg
haloalkenyl, C,-Cy alkynyl hoac C,-C4 haloalkynyl; hoac C;-C, xycloalkyl,
C-Cs  xycloalkylalkyl, Cs-C,, xycloalkylxycloalkyl hoic Cs-C,
xycloalkenyl, méi nhém nay tity ¥ dugc thé bang tir 1 dén 4 phan tir thé doc
lap duoc chon tir nhém bao gém halogen, xyano, nitro, C,-C, alkyl, C,-C,
haloalkyl, OR* va S(0),,R*; hoic C,-C4 alkyl, C,-C4 alkenyl hoic C,-C
alkynyl, mdi nh6m nay dugc thé bang tir 1 dén 4 phdn tir thé doc 1ap duoc
chon tit nhém bao gém xyano, nitro, OR*, NRR®, C(X)R’, C(O)ORS,
C(O)NR''R™, S(0),,R® va S(O),NR"R!; hoac phenyl tity ¥ dugc thé bing
tr 1 dén 3 phén tir th€ doc 1ap dugc chon tit nhém bao gém halogen, xyano,
nitro, C;-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C,
haloalkenyl, C(X)R™, C(O)OR*, C(O)NR!'R'?2, OR*, C,-Cs alkoxyalkyl,
S(0),,R*, S(0),NR!'R!?2, NR>*R%, OC(O)R"* va N(R!*)C(O)R":

mbi R* doc 1ap 1a C,-Cg alkyl hoic C,-Cy haloalkyl;

méi R' doc lap 1a H, C,-Cy alkyl, C,-C4 haloalkyl, C,-Cy alkenyl, C,-C;
haloalkenyl, C,-C¢ alkynyl, C,-C; haloalkynyl, C(X)R’®, C(O)OR¥,
C(O)NR'"R™, §(0),,R* hoic S(O),NR!'R'?;

mbi R'® doc lap 1a H, C;-Cs alkyl, C,-Cs haloalkyl, C,-Cy alkenyl, C,-C;
haloalkenyl, C,-C4 alkynyl hoac C,-C, haloalkynyl,;

mbi R doc 1ap 1a H, C,-Cy alkyl, C;-C4 haloalkyl, C,-Cy alkenyl, C,-C;
haloalkenyl, C,-C4 alkynyl hoac C,-Cg haloalkynyl; hodac C;-C; xycloalkyl,
C-C;  xycloalkylalkyl, C4sC,, xycloalkylxycloalkyl hoic Cs-C,
xycloalkenyl, mbi nhém nay tity § dugc thé bang tir 1 dén 4 phén ti thé doc
lap duogc chon tir nhém bao gém halogen, xyano, nitro, C,-C, alkyl, C,-C,
haloalkyl, OR* va S(0),,R*; hodc C;-Cs alkyl, C,-C4 alkenyl hodc C,-C;
alkynyl, méi nhém nay dugc thé bang tir 1 dén 4 phén tir the doc lap duoc
chon tir nhém bao gédm xyano, nitro, OR*, NR*R®, C(X)R"*, C(O)OR®,
C(O)NR'*R™, §(0),,R* hoic S(0),NR'"'*R'%; hoac phenyl tity ¥ dugc thé
bang tir 1 dén 3 phén tir thé€ doc 1ap dugc chon tir nhém bao gém halogen,
xyano, nitro, C;-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C;-C, haloalkyl,
C,-C, haloalkenyl, C(X)R™, C(O)OR%®, C(O)NR'*RY’, OR*, C,-Cs
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alkoxyalkyl, S(O),R*, S(O),NR!!R!2, NR>*R® OCO)R™™ va
NR!%)C(O)R™;

mbi R'™* doc lap 12 H, C;-Cg alkyl, C,-C4 alkenyl hoac C,-Cy alkynyl;

méi R™ doc lap 1a H, NR¥*R®, C,-C; alkyl, C,-Cy haloalkyl, C,-Cy alkenyl,
C,-Cs haloalkenyl, C,-Cg alkynyl, C,-Cy haloalkynyl, C(X)R’, C(O)ORS,
C(O)NR"R", S(0),,R’ hoic S(0),NR!R'%; hoic C;-C; xycloalkyl, C,-Cq
xycloalkylalkyl, Cs-C,, xycloalkylxycloalkyl hoac Cs-C; xycloalkenyl, méi
nhém nay tlty ¥ dugc thé bang tix 1 dén 4 phan tir thé doc 1ap duoc chon tir
nhém bao gom halogen, xyano, nitro, C;-C, alkyl, C;-C, haloalkyl, OR* va
- S(0),R*; hodc phenyl tlly § dugc thé bing tir 1 dén 3 phan tir thé doc lap
dugc chon tir nhém bao gém halogen, xyano, nitro, C;-C, alkyl, C,-C,
alkenyl, C,-C, alkynyl, C;-C, haloalkyl, C,-C, haloalkenyl, C(X)R",
'C(O)OR®, C(O)NR'R'’, OR*, C,-C; alkoxyalkyl, S(O).R*,
S(0),NRY'R™?, NR*R®, OC(O)R"* va N(R®)C(O)R™;

mbi R" doc 1ap 1a H, C,-C4 alkyl, C,-Cs haloalkyl, C,-C; alkenyl, C,-Cq
haloalkenyl, C,-C¢ alkynyl hoac C,-C4 haloalkynyl; hodc C;-C, xycloalkyl,
C-C;  xycloalkylalkyl, Cs-C;, xycloalkylxycloalkyl hoic Cs-C,
xycloalkenyl, méi nhém nay tity ¥ dugc thé bing tir 1 dén 4 phan tit thé doc
lap duoc chon tir nhém bao goém halogen, xyano, nitro, C,-C, alkyl, C,-C,
haloalkyl, OR* va S(O),R%%;

méi R'™ doc lap 1a C;-C, xycloalkyl, C,-C; xycloalkylalkyl, C¢-Cy,
xycloalkylxycloalkyl hodac Cs-C; xycloalkenyl, méi nhém nay tly y duogc
th€ bang tir 1 dén 4 phén tir th€ doc 1ap dugc chon tir nhém bao gém
halogen, xyano, nitro, C,-C, alkyl, C;-C, haloalkyl, OR* va S(O),R*; hoac
C,-GCs alkyl, C,-Cs alkenyl hoac C,-Cg alkynyl, méi nhém nay dugc thé
bang tir 1 dén 4 phan tir the doc 1ap dugc chon tir nhém bao gém xyano,
nitro, OR?, NR’R®°, C(X)R’, C(O)OR%, C(O)NR'R2, S(O).R® va
S(0),NR'"R'%; hodc phenyl, naphtalenyl hoac vong di thom c6 ti 5 dén 6
canh, m6i nhém nay tily ¥ dugc thé bing tit 1 d&€n 5 phén tir thé doc lap
dugc chon tir nhém bao gém halogen, xyano, nitro, OR*, NR°R®, C,-C,
alkyl, C;-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C, haloalkenyl,
C,-Cs alkoxyalkyl, C(X)R’, C(O)OR®, C(O)NR'R!? S(0)_R’
S(0),NR'"R™, OC(O)R™ va N(R'9)C(O)R%;

mbéi R doc lap 1a C;-C4 alkyl, C,-Cs haloalkyl, C,-C, alkenyl, C,-C,
haloalkenyl, C,-Cs alkynyl hoac C,-C4 haloalkynyl; hodc C;-C; xycloalkyl,
C4-C; xycloalkylalkyl hodac Cs-C; xycloalkenyl, méi nhém nay tiy ¥ dugc
th€ bang tix 1 dén 4 phén tir th€ doc 1ap dwoc chon tit nhém bao gém
halogen, xyano, nitro, C;-C, alkyl, C,-C, haloalkyl, OR* va S(0),R*; hoic
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phenyl tiy ¥ dugc th€ bang tir 1 dén 5 phén tir th€ doc 1ap duoc chon tir
nhém bao gbém halogen, xyano, nitro, OR*, NR°R®, C,-C, alkyl, C,-C,
alkenyl, GC,-C, alkynyl, C,-C, haloalkyl, C,-C, haloalkenyl, C,-Cq
alkoxyalkyl, C(X)R’, C(O)OR?, C(O)NR"R!2, S(0),R’, S(O),NR™,
OC(O)R™ va NR!)C(O)R™;

mobi m doc lap bang 0, 1 hoic 2; va

n bang 0, 1, 2, 3 hoic 4;

va it nhat mot thanh phan bd sung dugc chon tir nhém bao gém chat hoat
dong bé mat, chit pha lodng ran va chat pha loang 16ng.

. Ché€ phidm theo diém 6, trong d6 ché phdm con chia it nhat mot hop chat
hodc chdt c6 hoat tinh sinh hoc b3 sung dugc chon tit nhém bao gom
abamectin, acephate, acequinocyl, acetamiprid, acrinathrin, amidoflumet,
amitraz, avermectin, azadirachtin, azinphos-metyl, bifenthrin, bifenazate,
bistrifluron, borate, buprofezin, carbaryl, carbofuran, cartap, carzol,
chlorantraniliprole, chlorfenapyr, chlorfluazuron, chlorpyrifos,
chlorpyrifos-metyl, chromafenozide, clofentezin, clothianidin,
cyantraniliprole, cyflumetofen, cyfluthrin, beta-cyfluthrin, cyhalothrin,
gamma-cyhalothrin, lambda-cyhalothrin, cypermethrin, alpha-
cypermethrin, zeta-cypermethrin, cyromazine, deltamethrin, diafenthiuron,
diazinon, dieldrin, diflubenzuron, dimefluthrin, dimehypo, dimethoate,
dinotefuran, diofenolan, emamectin, endosulfan, esfenvalerate, ethiprole,
etofenprox, etoxazole, fenbutatin oxide, fenothiocarb, fenoxycarb,
fenpropathrin,  fenvalerate, fipronil, flonicamid, flubendiamide,
flucythrinate, flufenerim, flufenoxuron, fluvalinate, tau-fluvalinate,
fonophos, formetanate, fosthiazate, halofenozide, hexaflumuron,
hexythiazox, hydramethylnon, imidacloprid, indoxacarb, xa phong diét cén
tring, isofenphos, lufenuron, malathion, metaflumizone, metaldehyde,
methamidophos, methidathion, methiodicarb, methomyl, methoprene,
metoxychlor, metofluthrin, monocrotophos, metoxyfenozide, nitenpyram,
nithiazine, novaluron, noviflumuron, oxamyl, parathion, parathion-metyl,
permethrin, phorate, phosalone, phosmet, phosphamidon, pirimicarb,
profenofos,  profluthrin,  propargite, protrifenbute, pymetrozine,
pyrafluprole, pyrethrin, pyridaben, pyridalyl, pyrifluquinazon, pyriprole,
pyriproxyfen, rotenone, ryanodine, spinetoram, spinosad, spirodiclofen,
spiromesifen, spirotetramat, sulprofos, tebufenozide, tebufenpyrad,
teflubenzuron, tefluthrin, terbufos, tetrachlorvinphos, tetramethrin,
thiacloprid, thiamethoxam, thiodicarb, thiosultap-sodium, tolfenpyrad,
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tralomethrin, triazamate, trichlorfon, triflumuron, tat ca cic chung Bacillus
thuringiensis, vi khuén ky sinh va gay bénh cho con tring, tit ci cic chiing
virut Nucleo polyhydrosis, virut ky sinh va gy bénh cho con triing va nim
ky sinh va gay bénh cho con tring.

. Ché& phdm theo diém 7, trong d6 it nh4t mot hop chét hoic chét c6 hoat tinh
sinh hoc b8 sung dugc chon tit nhém bao gdm abamectin, acetamiprid,
acrinathrin, amitraz, avermectin, azadirachtin, bifenthrin, buprofezin,
carbaryl, cartap, chlorantraniliprole, chlorfenapyr, chlorpyrifos,
clothianidin, cyantraniliprole, cyfluthrin, beta-cyfluthrin, cyhalothrin,
lambda-cyhalothrin, gamma-cyhalothrin, cypermethrin, alpha-
cypermethrin, zeta-cypermethrin, ‘cyromazine, deltamethrin, dieldrin,
dinotefuran, diofenolan, emamectin, endosulfaﬁ, esfenvalerate, ethiprole,
etofenprox, etoxazole, fenothiocarb, fenoxycarb, fenvalerate, fipronil,
flonicamid, flubendiamide, flufenoxuron, fluvalinate, formetanate,
hexaflumuron, hydramethylnon, imidacloprid, indoxacarb, lufenuron,
metaflumizone, methiodicarb, methomyl, methoprene, metoxyfenozide,
nitenpyram, nithiazine, novaluron, oxamyl, pymetrozine, pyrethrin,
pyridaben, pyridalyl, pyriproxyfen, ryanodine, spinetoram, spinosad,
spirodiclofen, spiromesifen, spirotetramat, tebufenozide, tetramethrin,
thiacloprid, thiamethoxam, thiodicarb, thiosultap-sodium, tralomethrin,
triazamate, triflumuron, tat ca cac chliing Bacillus thuringiensis va tit ca cac
ching virut Nucleo polyhydrosis.

. Phuong phép phong trir giun tron ky sinh khong phéi 12 phuong phép diéu
tri bénh, bao gém budc cho giun trdn ky sinh hodc mai trudng clia né tiép
xuc v6i lugng hiru hiéu sinh hoc ctia hop chat c6 cong thiic 1, N-oxit, hoac
muoi cua no,

2 Z
R O\\S //O
~ N g
2_N |5
3
1/ =
R 4 5 1
trong do:
Z.12 O hoic S;

mbi R' doc lap 1a halogen, xyano, nitro, SF5, OCN, SCN, Si(R"),;, OR?,
NR’R®, C,-C, alkyl, C,-Cg haloalkyl, C,-Cy alkenyl, C,-C¢ haloalkenyl,
C,-Cs alkynyl, C,-C¢ haloalkynyl, C(X)R’, C(O)OR® C(O)NR!'R?,
S(0),,R®, S(0),NR"R2, OC(O)R”, OC(O)OR?, OC(O)NR''R'2, OS(0),R?,
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OS(0),NR'R™, NR!9C(O)R7, N(R'©)C(O)NR!'R2, N(R')S(0),R’ hoic
N(R'*)S(0),NR"R"; hodc C;-C; xycloalkyl, C,-Cy xycloalkylalkyl, Cs-C,,
xycloalkylxycloalkyl hodc Cs-C; xycloalkenyl, mdi nhém nay tuy ¥ duoc
thé bang tir 1 dén 4 phén tir th€ doc 1ap dugc chon tir nhém bao gém
halogen, xyano, nitro, C,-C, alkyl, C, .C, haloalkyl, OR* va S(O),R"; hoic
C,-Cs alkyl dugc thé bang tir 1 dén 4 phdn tir thé doc 1ap dugc chon tir
nhém bao gém xyano, nitro, OR*, NR’R®, C(X)R’, C(O)OR?, C(O)NR''R*?,
S(0),R’ va S(O),NR"R'%; hoac phenyl, naphtalenyl hoic vong di thom c6
tlr 5 dén 6 canh, m6i nhém nay tiy ¥ dugc thé bing tir 1 d&n 5 phan tir thé
doc 1ap dugc chon tir nhém bao gom halogen, xyano, nitro, OR*, NR°RS,
C-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C;,-C, haloalkyl, C,-C,
haloalkenyl, C,-C; alkoxyalkyl, C(X)R’, C(O)OR?, C(O)NR”R12 S(0),.R°,
S(0),NRYR™2, OC(O)R™ va N(R'®)C(O)R%;

R? 1a H, halogen, xyano, nitro, SF5, OCN, SCN, SI(R15)3, OR*, NR°RS,
C,-Cs alkyl, C,-C6 haloalkyl, C,-Cs alkenyl, C,-C,; haloalkenyl, C,-C;
alkynyl, C,-Cs haloalkynyl, C(X)R’, C(O)OR®, C(O)NR'R™, S(O).R’,
S(O),NR'R™,  OC(O)R”, OC(O)OR?, OC(O)NR!IR2, OS(0),R?,
OS(0),NR"'R™2, N(R!)C(O)R7, N(R'*)C(O)NRMR2, N(R'%)S(0),R’ hoic
N(R'*)S(0),NR'"R"; hodc C;-C; xycloalkyl, C,-Cy xycloalkylalkyl C,-C,,
xycloalkylxycloalkyl hoac Cs-C; xycloalkenyl, mdi nhém nay tiy ¥ duoc
th& bing tir 1 dén 4 phén tlr th€ doc lap dugc chon tir nhém bao gdm
halogen, xyano, nitro, C;-C, alkyl, C,;-C, haloalkyl, OR* va S(0),R*; hoac
C,-Cs alkyl dugc thé bang tir 1 dén 4 phén tir th€ doc 1ap duoc chon tir
nhém bao gém xyano, nitro, OR*, NR’R®, C(X)R7, C(O)OR?, C(O)NR'R2,
S(0),R’ va S(O),NR'"R'%; hodc phenyl, naphtalenyl hoic vong di thom c6
t 5 dén 6 canh, méi nhém nay tiy ¥ duge thé bing tir 1 dén 5 phan tir the
doc lap dugc chon tir nhém bao gém halogen, xyano, nitro, OR*, NR°RS,
Ci-C, alkyl, C-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C,
haloalkenyl, C,-C4 alkoxyalkyl, C(X)R’, C(O)OR?, C(O)NR!'R2, S(O)_R®,
S(O),NR"R", OC(O)R va N(R'©)C(O)R™,

R® 1a H, C,-C; alkyl, C;-Cq haloalkyl, C,-C; alkenyl, C,-C¢ haloalkenyl,
C,-Cs alkynyl, C,-C4 haloalkynyl, C(X)R’, C(O)OR?, C(O)NR!R!?,
S(0).R® hodc S(0),NR"R"; hoic C,-C; xycloalkyl, C,-C; xycloalkylalkyl
hodc Cs-C; xycloalkenyl, mdi nhém nay tlly ¥ dugc thé bang tir 1 dén 4
phén tir th€ doc 1ap dugc chon tir nhém bao gdm halogen, xyano, nitro,
C,-C, alkyl, C,;-C, haloalkyl, OR* va S(0),R**; hoic C,-Cy alkyl dugc thé
bang tir 1 dén 4 phan tir th€ doc 1ap dugc chon tit nhém bao gém xyano,
nitro, OR?*, NR’R%, C(X)R’, C(O)OR?, C(O)NR'R2, S(0),R° va
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S(O)NR"R™; hoac C;-C; alkyl dugc thé bing 1 hoac 2 phan tir the doc lap
‘dugc chon tir nhém bao gom phenyl hodc vdng di thom ¢6 tir 5 dén 6 canh,
m6i nhém nay tiiy ¥ dugc th€ bang tir 1 dén 5 phan tir the doc 1ap duoc
chon tr nhém bao gém halogen, xyano, nitro, OR*, NR°RS, C,-C, alkyl,
C,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C, haloalkenyl, C,-C,
alkoxyalkyl, C(X)R’, C(O)OR?, C(O)NR!'R?, S(0).R°, S(O)NR!R?
OC(O)R™ va N(R'®)C(O)R™; hoac phenyl tity ¥ dugc th€ bing tir 1 dén 5
phén tir th€ doc 1ap dugc chon tir nhém bao gém halogen, xyano, nitro,
OR*, NR°R®, C;-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl,
C-C, haloalkenyl, C,-C4 alkoxyalkyl, C(X)R’, C(O)OR?®, C(O)NR''R™2,
~ S(0).R®, S(O),NR'R'2, OC(O)R” va N(R'")C(O)R™;
Q la phenyl, naphtalenyl, vong di thom c6 tit 5 dén 6 canh hodc an hé nhan
hai vong dj thom c6 tir 8 dén 10 canh, méi nhém nay tiry § duoc thé bing tir
1 dén 5 phan tir th€ doc 1ap dugc chon tir nhém bao gém halogen, xyano,
nitro, SFs, OCN, SCN, Si(R"),, OR*, NR°R®, C,-C; alkyl, C,-Cy haloalkyl,
C,-Cs alkenyl, C,-C; haloalkenyl, C,-Cs alkynyl, C,-C¢ haloalkynyl,
C(X)R’, C(O)OR?, C(X)NR!R!%, S(0).R° S(O),NR'R2, OC(O)R’,
OC(O)OR?®, OC(O)NR'R'?, 0OS(0),R°, OS(0),NR'R, N(R%C(O)R’,
NR')C(O)NR'R'?, N(R!%)S(0),R’, N(R')S(0),NR!'R2 vi R,
moi X doc 1ap 1a O hoic S;
mbi R* doc lap 1a H, C;-C4 alkyl, C;-Cs haloalkyl, G,-Cs alkenyl, C,-Cq
haloalkenyl, C,-Cs alkynyl hoac C,-Cy haloalkynyl; hodc C,;-C alkyl, C,-Cy
alkenyl hodc C,-C4 alkynyl, méi nhém nay dugc thé bang tir 1 dén 4 phan
tlt the doc 1ap dugc chon tir nhém bao gdm xyano, nitro, OR*, NR%*R®,
CX)R™, C(O)OR*, C(O)NR'"R', S(0),R* hoic S(O)NR'R'% hoic
phenyl tiy ¥ duoc th€ bang tir 1 dén 3 phén tir the doc 1ap dugc chon tir
nhém bao gém halogen, xyano, nitro, C;-C, alkyl, C,-C, alkenyl, C,-C,
alkynyl, C;-C, haloalkyl, C,-C, haloalkenyl, C(X)R”*, C(O)OR®:,
C(O)NR''R"™, OR*, C,-Cy alkoxyalkyl, S(O),,R*, S(O),NR!'R'2, NR5*R®,
OC(O)R™ va N(R'9C(O)R%;
mbi R* doc 1ap 1a H, C;-Cg alkyl hoic C,-Cy haloalkyl;
mbi R® doc 1ap 1a H, NR*R®, C,-C; alkyl, C,-Cy haloalkyl, C,-Cy alkenyl,
C,-Cs haloalkenyl, C,-Cg alkynyl, C,-Cy4 haloalkynyl, C(X)R’, C(O)OR?,
C(O)NR''R", S(O),,R’ hodc S(0),NR''R'%; hoic C;-C; xycloalkyl, C,-Cj
xycloalkylalkyl, C¢-C,, xycloalkylxycloalkyl hoac Cs-C; xycloalkenyl, méi
nhém nay tlly ¥ dugc thé bang tir 1 dén 4 phan tit thé doc 1ap duoc chon tir
nhém bao gom halogen, xyano, nitro, C,-C, alkyl, C,-C, haloalkyl, OR* va
S(0),,R*; hodc phenyl thy § dugc thé bing tir 1 dén 3 phén tir thé doc lap
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dugc chon tir nhém bao gém halogen, xyano, nitro, C;-C, alkyl, C,-C,
alkenyl, C,-C, alkynyl, C;-C, haloalkyl, C,-C, haloalkenyl, C(X)R’%,
C(O)OR*, C(O)NR"R™Z, OR*, C,C; alkoxyalkyl, S(O).R%,
S(0),NR"R™?, NR*R% OC(O)R"* va N(R'®)C(O)R™;

méi R doc 1ap 1a H hoic C,-C alkyl;

mbi R® doc 1ap 1a H, C,-Cg alkyl, C,-C4 haloalkyl, C,-Cy alkenyl, C,-C;
haloalkenyl, C,-Cy alkynyl hodc C,-Cs haloalkynyl; hoac C;-C; xycloalkyl,
C,-Cs xycloalkylalkyl, C¢-Cy, xycloalkylxycloalkyl hoic Cs-C, xyclo-
alkenyl, m6i nhém nay tity ¥ dugc thé€ bang tir 1 d&n 4 phén tit thé doc lap
dugc chon tir nhém bao gom halogen, xyano, nitro, C,-C, alkyl, C,-C,
haloalkyl, OR* va S(O), R%;

mdi R% doc lap 1a H, C,-C, alkyl, C(O)R" hodc C(O)OR"Y;

méi R7 doc lap 12 H, C,-Cs alkyl, C,-Cy haloalkyl, C,-Cs alkenyl, C,-Cg
haloalkenyl, C,-Cy alkynyl hoac C,-Cy haloalkynyl; hoic C;-C, xycloalkyl,
C-Cs  xycloalkylalkyl, Cs-C,4 xycloalkylxycloalkyl hoic Cs-C,
xycloalkenyl, méi nhém nay tiy ¥ dugc thé béng tir 1 dén 4 phdn tir th& doc
lap dugc chon tir nhém bao gém halogen, xyano, nitro, C,-C, alkyl, C,-C,
haloalkyl, OR* va S(0),,R*; hodc phenyl tlly ¥ dugc thé bing tir 1 dén 3
phan tir th€ doc lap dugc chon tir nhém bao gdm halogen, xyano, nitro,
C-C; alkyl, G,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C,
haloalkenyl, C(X)R™, C(O)OR®, C(O)NR!'R'?, OR*, C,-Cs alkoxyalkyl,
S(0),R*, S(0),NR''R", NR*R®, OC(O)R™ va N(R'*)C(O)R%;

mbi R™ doc 1ap 1a C,-C alkyl hoic C,-Cg haloalkyl;

mbi R® doc 1ap 1a H, C,-C; alkyl, C,-C4 haloalkyl, C,-C, alkenyl, C,-Cq
haloalkenyl, C,-C4 alkynyl hoac C,-Cy haloalkynyl; hoiac C;-C; xycloalkyl,
C-Cs  xycloalkylalkyl, Cs-C;, xycloalkylxycloalkyl hoic Cs-C,
xycloalkenyl, méi nhém nay tdy ¥ dugc thé béing tit 1 dén 4 phén tir th€ doc
lap dugc chon tir nhém bao gém halogen, xyano, nitro, C,-C, alkyl, C,-C,
haloalkyl, OR* va S(0),R*; hodc C,-C4 alkyl, C,-Cy alkenyl hoic C,-C;
alkynyl, méi nhém nay dugc thé€ bing tir 1 dén 4 phan tit the doc lap duoc
chon tir nhém bao gém xyano, nitro, OR*, NR°RS, C(X)R’, C(O)OR?,
C(O)NR''R?, S(0),,R® va S(O),NR"R"%; hoic phenyl tlly ¥ duoc thé bing
tlr 1 dén 3 phén tir th€ doc 14p dugc chon tir nhém bao gém halogen, xyano,
nitro, C,-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C,;-C, haloalkyl, C,-C,
haloalkenyl, C(X)R™, C(O)OR¥, C(O)NR'R'?, OR*, C,-C; alkoxyalkyl,
S(0),R*, S(0),NR!'R™?, NR*R®, OC(O)R™ va N(R'©)C(O)R%;

mbi R® doc 1ap 1a C;-Cy alkyl hodc C,-Cg haloalkyl;
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méi R® doc 1ap 1a H, C;-Cy alkyl, C,;-Cy haloalkyl, C,-C, alkenyl, C,-Cg
haloalkenyl, C,-Cs alkynyl hodc C,-C4 haloalkynyl; hoic C,-C, xycloalkyl,
C-C;  xycloalkylalkyl, C4-C,, xycloalkylxycloalkyl hoic Cs-C,
xycloalkenyl, méi nhém nay tdy ¥ dugc thé bing tir 1 dén 4 phan tir thé doc
lap duoc chon tir nhém bao gom halogen, xyano, nitro, C;-C, alkyl, C,-C,
haloalkyl, OR* va S(0),R*; hodc C,-C4 alkyl, C,-Cs alkenyl hoac C,-Cq
alkynyl, méi nhém nay dugc thé bing tir 1 d&n 4 phin tir thé doc 1ap dugc
chon tir nhém bao gém xyano, nitro, OR*, NRR®, C(X)R’, C(O)ORS,
C(O)NR"R?, S(O),R® va S(O),NR"R'*; hoac phenyl tity ¥ dugc thé bing
tir 1 dén 3 phén tir th€ doc 1ap dugc chon tix nhém bao gdm halogen, xyano,
nitro, C;-C, alkyl, C,-C, aIkenyl, G,-C, alkynyl, C;-C, haloalkyl, C,-C,
haloalkenyl, C(X)R™, C(O)OR¥, C(O)NR!'R'2, OR*, C,-Cy alkoxyalkyl,
S(0),,R*, S(0),NR''R'2, NR%*R®, OC(O)R"* va N(RI®)C(O)R™;

mbi R* doc 1ap 1a C,;-Cg alkyl hodc C,;-Cs haloalkyl,

mbi R' doc lap 1a H, C,-Cq alkyl, C,-Cs haloalkyl, C,-Cs alkenyl, C,-C,
haloalkenyl, C,-Cs alkynyl, C,-C¢ haloalkynyl, C(X)R”, C(O)OR?,
C(O)NR'R™, §(0),,R* hoic S(O)2NR!'R'?;

mdi R'® doc 1ap 1a H, C,-Cy alkyl, C,-C; haloalkyl, C,-Cy alkenyl, C,-C;
haloalkenyl, C,-Cs alkynyl hoac C,-C4 haloalkynyl;

mbi R doc 1ap 1a H, C,-Cy alkyl, C;-C4 haloalkyl, C,-Cy alkenyl, C,-C;
- haloalkenyl, C,-C; alkynyl hoic C,-C4 haloalkynyl; hodc C,-C,; xycloalkyl,
GG xycloalkylalkyl, Cs-Cp, xycloalkylxycloalkyl hoic Cs-C,
xycloalkenyl, méi nhém nay tity ¥ dugc thé bang tir 1 dén 4 phan tir th& doc
lap duoc chon tir nhém bao goém halogen, xyano, nitro, C,-C, alkyl, C,-C,
haloalkyl, OR* va S(0),,R*; hoic C,-Cy alkyl, C,-C alkenyl hoac GC,-C;
alkynyl, méi nhém nay dugc thé bang tir 1 dén 4 phan tir thé doc lap duoc -
chon tir nhém bao gém xyano, nitro, OR*, NR*¥R%, C(X)R7, C(O)OR?,
C(O)NR'™R", S(0),R* hodc S(O),NR!'*R'%; hoac phenyl ty ¥ dugc thé
bang tir 1 dén 3 phén tir th€ doc 1ap dugc chon tir nhém bao gém halogen,
xyano, nitro, C;-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C,;-C, haloalkyl,
C-C, haloalkenyl, C(X)R™, C(O)OR¥*, C(O)NR!*R, OR*, C,-C;
alkoxyalkyl, S(O),R*, S(O),NR!"™R!?, NR*™R® OCO)R va
NR!*)C(O)R; v

mébi R doc lap 1a H, C,-C; alkyl, C,-Cg alkenyl hoac C,-C alkynyl;

mbi R' doc lap 1a H, NR*R®, C,-C; alkyl, C,-C haloalkyl, C,-Cs alkenyl,
C,-Cs haloalkenyl, C,-C¢ alkynyl, C,-C4 haloalkynyl, C(X)R’, C(O)OR®,
C(O)NR''R?, S(0),,R’ hoac S(0),NR!'R'?; hoic C;-C, xycloalkyl, C,-Cq
xycloalkylalkyl, Cs-C,, xycloalkylxycloalkyl hodc Cs-C; xycloalkenyl, mbi
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nhém nay tity ¥ dugc thé bang tir 1 dén 4 phan tir thé doc 1ap duoc chon tix
nhém bao gém halogen, xyano, nitro, C;-C, alkyl, C;-C, haloalkyl, OR* va
S(0),,R*; hodc phenyl tiy ¥ dugc thé bing tir 1 dén 3 phan tir thé doc lap
dugc chon tir nhém bao gébm halogen, xyano, nitro, C,-C, alkyl, C,-C,
alkenyl, G,-C, alkynyl, C,-C, haloalkyl, C,-C, haloalkenyl, C(X)R",
C(O)OR¥®, C(O)NR'R™, OR*, C,-C¢ alkoxyalkyl, S(O),R%,
S(0),NR'R*2, NR*R®, OC(O)R”* va N(R'*)C(O)R™;

méi R" doc 1ap 1a H, C,-Cy alkyl, C,-Cs haloalkyl, C,-Cy alkenyl, C,-Cq
haloalkenyl, C,-C4 alkynyl hodc C,-Cg haloalkynyl; hodc C,;-C, xycloalkyl,
CC;  xycloalkylalkyl, Cs-Cy4 xycloalkylxycloalkyl hoic Cs-C,
‘xycloalkenyl, méi nhém nay tity ¥ dugc thé bang tir 1 dén 4 phan tit thé doc
lap dugc chon tir nhém bao gom halogen, xyano, nitro, C,-C, alkyl, C,;-C,
haloalkyl, OR* va S(O)_ R

mdi R'" doc lap 1a C;-C, xycloalkyl, C,-C; xycloalkylalkyl, Cs-Ciy
xycloalkylxycloalkyl hodac Cs-C; xycloalkenyl, méi nhém nay tuy y duogc
th& bang tir 1 dén 4 phan tir the doc 14p dugc chon tir nhém bao gém
“halogen, xyano, nitro, C;-C, alkyl, C;-C, haloalkyl, OR* va S(O)_R"; hoac
C,-Cs alkyl, C,-C¢ alkenyl hoac C,-C4 alkynyl, mdi nhém nay dugc thé
- bang tir 1 dén 4 phan tir the doc 1ap duoc chon tit nhém bao gém xyano,
nitro, OR*, NR’R®, C(X)R’, C(O)OR?, C(O)NR!'R2, S(0),R° va
S(0),NR'"R'* hoic phenyl, naphtalenyl hoic vong di thom c6 tir 5 dén 6
canh, méi nhém nay tily § dugc thé bing tir 1 dén 5 phan tir the doc lap
dugc chon tir nhém bao gém halogen, xyano, nitro, OR*, NR°R®, C,-C,
alkyl, C,-C, alkenyl, C,-C, alkynyl, C;-C, haloalkyl, C,-C, haloalkenyl,
C,-Cs alkoxyalkyl, CX)R’, C(O)OR?, C(O)NR!R!?  S), R’
S(0),NR'R*?, OC(O)R" va N(R!*)C(O)R™

mbi R" doc lap 1a C;-Cy alkyl, C,-Cs haloalkyl, C,-Cy alkenyl, C,-C,
haloalkenyl, C,-Cy alkynyl hodc C,-C4 haloalkynyl; hoac C;-C,; xycloalkyl,
C4-C; xycloalkylalkyl hoac Cs-C; xycloalkenyl, mdi nhém ndy tlly ¥ duoc
th€ bang tir 1 dén 4 phén tir th€ doc 1ap dugc chon tit nhém bao gém
halogen, xyano, nitro, C;-C, alkyl, C,-C, haloalkyl, OR* va S(O)_R%; hoic
phenyl tlly § dugc th€ bang tir 1 dén 5 phan tir thé doc lap duoc chon tir
nhém bao gém halogen, xyano, nitro, OR*, NR°R®, C,-C, alkyl, C,-C,
alkenyl, C,-C, alkynyl, C;-C, haloalkyl, C,-C, haloalkenyl, C,-Cq
alkoxyalkyl, C(X)R’, C(O)OR?®, C(O)NR!'R??, S(0)_R’ S(0O),NR!'R?,
OC(O)R™ va N(R'9)C(O)R%;

mobi m doc 1ap bang 0, 1 hodc 2; va

n bang 0, 1, 2, 3 hoic 4.
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10. Phuong phép theo diém 9, trong d6 méi truong 1a thuc vat.
'11. Phuong phép theo diém 9, trong d6 moéi trudng 13 hat.

12. Phuong phép theo diém 11, trong d6 hat dugc pht bing hop chét c6 cong
thitc 1, N-oxit hodc mudi cia n6, dugc pha ché dusi dang ché phim chia
chat tao mang hoac chat két dinh.

13. Hat da duoc xir 1y, trong d6 hat nay chia hop chat ¢6 cong thitc 1, N-oxit,
hoac mudi cta nod,

R2 4 o\ P
~= N \Q
2__N |5
(Rl)n/4/ 5 1
trong do:
Z.12 O hoiac S;

mbi R' doc lap 1a halogen, xyano, nitro, SFs, OCN, SCN, Si(R"),, OR?,
NR’R®, C;-Cs alkyl, C,-Cs haloalkyl, C,-Cy alkenyl, C,-C, haloalkenyl,
C,-Cs alkynyl, C,-C; haloalkynyl, C(X)R’, C(O)OR?, C(O)NR!R?
S(0)..R’, S(O)ZNRHRH, OC(O)R’, OC(O)OR®, OC(O)NR"R'?, OS(0),R®,
OS(0),NR'R"2, N(R!)C(O)R’, N(R*)C(O)NR"R'?, NR!%)S(0),R® hoic
N(R')S(0),NR"R"?; hodc C5-C, xycloalkyl, C,-Cy xycloalkylalkyl, Cs-Cy,
xycloalkylxycloalkyl hoiac Cs-C; xycloalkenyl, méi nhém nay ty y duoc
th€ bang tir 1 dén 4 phan tir th€ doc 1ap dugc chon tir nhém bao gém
halogen, xyano, nitro, C;-C, alkyl, C,-C, haloalkyl, OR* va S(O),,R**; hoac
C,-Cs alkyl dugc th€ bang tir 1 dén 4 phan tir th€ doc 1ap duoc chon tir
nhém bao gém xyano, nitro, OR*, NR°R®, C(X)R7, C(O)OR?, C(O)NR'R?,
S(0),R’ va S(0),NR"R'; hoic phenyl, naphtalenyl hoac vong di thom c6
tlr 5 dén 6 canh, méi nhém nay tiy ¥ dugc thé bing tir 1 dén 5 phan tir thé
doc 1ap dugc chon tit nhém bao gdm halogen, xyano, nitro, OR*, NR°R®,
C-C, akyl, G,-C, alkenyl, C,-C, alkynyl, C;-C, haloalkyl, C,-C,
haloalkenyl, C,-Cs alkoxyalkyl, CCX)R’, C(O)OR®, C(OINK!R™2, S(0),R’,
S(0),NR!R!?, OC(O)R va N(R'©)C(O)R™;

R? 1a H, halogen, xyano, nitro, SF;, OCN, SCN, Si(R),, OR* NR’RS,
C-Cs alkyl, C;-C6 haloalkyl, C,-Cs alkenyl, C,-C¢ haloalkenyl, C,-Cq
alkynyl, C,-C; haloalkynyl, C(X)R’, C(O)OR?, C(O)NR'R™, S(O).R’,
S(O)NR"R!?,  OC(O)R’, OC(O)OR?, OC(O)NR!R™, 0OS(0),R’,
0OS(0),NR"R", N(R')C(O)R7, N(R'®)C(O)NR!'R'?2, N(R'*)S(O),R’ hoac
N(R')S(0),NR"R"?; hoic C;-C; xycloalkyl, C,-C; xycloalkylalkyl C¢-Cy,
xycloalkylxycloalkyl hodc Cs-C; xycloalkenyl, méi nhém nay tiy y dugc
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thé bing tir 1 dén 4 phin tir th€ doc 1ap duge chon tir nhém bao gbém
halogen, xyano, nitro, C;-C, alkyl, C,-C, haloalkyl, OR* va S(O),R"*; hoac
C,-Cs alkyl dugc thé€ bang tix 1 dén 4 phdn tir th€ doc 1ap duoc chon tir
nhém bao gém xyano, nitro, OR*, NR°R®, C(X)R’, C(O)OR®, C(O)NR!'R2,
S(0),R® va S(0),NR"'R"?; hosc phenyl, naphtalenyl hoac vong di thom c6
tlir 5 dén 6 canh, méi nhém nay tly ¥ dugc thé bang tix 1 dén 5 phén tir the
doc lap dugc chon tir nhém bao gom halogen, xyano, nitro, OR*, NR°RS,
C-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C,
haloalkenyl, C,-Cs alkoxyalkyl, C(X)R’, C(O)OR®, C(O)NR!'R2, S(O), R,
S(O),NR"R", OC(O)R™ va N(R9)C(O)R™;

R® 1a H, C,-C; alkyl, C;-C; haloalkyl, C,-Cs alkenyl, C,-Cs haloalkenyl,
C,-Cs alkynyl, C,-C; haloalkynyl, C(X)R’7, C(O)OR3, C(O)NR"R?
S(0),,R’ hodc S(O),NR'R'%; hodc C;-C, xycloalkyl, C,-C; xycloalkylalkyl
hoic Cs-C; xycloalkenyl, méi nhém nay tdy ¥ duoc thé€ biang tir 1 dén 4
phin tir th€ doc lap dugc chon tir nhém bao gdm halogen, xyano, nitro,
C,-C, alkyl, C;-C, haloalkyl, OR* va S(0),,R**; hoac C,-C4 alkyl dugc th&
“bang tir 1 dén 4 phan tir th€ doc 1ap duoc chon tir nhém bao gém xyano,
nitro, OR*, NR’R®, C(X)R’, C(O)OR®, C(O)NR!R'?, S(0),R° va
S(0),NR"R"; hodc C,-Cs alkyl dugc thé bing 1 hodc 2 phin tir thé doc lap
dugc chon tir nhém bao géom phenyl hoac vong di thom c¢6 tir 5 dén 6 canh,
moi nhém nay tity § dugc thé bang tit 1 dén 5 phén tir the doc lap dugc
chon tir nhém bao gém halogen, xyano, nitro, OR*, NR°R®, C,-C, alkyl,
C,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C, haloalkenyl, C,-C
alkoxyalkyl, C(X)R’, C(O)OR®, C(O)NR!"R!?, S(0),R’°, S(O),NR!'R?
OC(O)R™ va N(R')C(O)R"*; hoac phenyl tity ¥ dugc thé bing tir 1 dén 5
phéan tit th€ doc 1ap dugc chon tir nhém bao gom halogen, xyano, nitro,
OR?, NRR®, C,-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl,
C,-C, haloalkenyl, C,-Cy4 alkoxyalkyl, C(X)R’, C(O)OR?, C(O)NR'R'?,
S(0),R?, S(0),NR!R'?, OC(O)R™ va N(R'®)C(O)R;

Q la phenyl, naphtalenyl, vong di thom c6 tir 5 dén 6 canh hodc hé nhan hai
vong di thom c6 tir 8 dén 10 canh, méi nhém nay tlly § dugc thé bang tir 1
dén 5 phan tir th€ doc 1ap dugc chon tir nhém bao gém halogen, xyano,
nitro, SF5, OCN, SCN, Si(R");, OR*, NR°RS, C,-C; alkyl, C,-Cy haloalkyl,
C-Cs alkenyl, C,-C4 haloalkenyl, C,-C¢ alkynyl, C,-Cs haloalkynyl,
C(X)R’, C(O)OR?, C(X)NR!R! S(0),R°>, S(0),NR'R' OCO)R’,
OC(O)OR®, OC(O)NR!'R™, OS(0),R°, OS(0),NR'R™, N(R'%)C(O)R’,
NR'9)C(O)NR'R'?, N(R!%)S(0),R’, N(R'*)S(0),NR'R'? va R™:

mobi X doc 1ap 1a O hoic S;
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mbi R* doc 1ap 1a H, C,-Cg alkyl, C,-Cy haloalkyl, C,-C, alkenyl, C,-Cq
haloalkenyl, C,-C4 alkynyl hoac C,-Cs haloalkynyl; hodc C;-Cg alkyl, C,-Cq
alkenyl hodc C,-Cs alkynyl, méi nhém nay dugc thé€ bang tir 1 dén 4 phan
tlr th€ doc 1ap dugc chon tir nhém bao gébm xyano, nitro, OR*, NR**R%,
CX)R™, C(O)OR*, C(O)NR'R™, S(0),R* hoic S(O),NR'R'%; hoic
phenyl tliy ¥ dugc th€ bang tir 1 dén 3 phan tir thé doc 1ap duoc chon tir
nhém bao gém halogen, xyano, nitro, C,-C, alkyl, C,-C, alkenyl, C,-C,
alkynyl, C;-C, haloalkyl, C,-C, haloalkenyl, C(X)R”, C(O)OR®,
C(O)NRMR", OR*, C,-Cy alkoxyalkyl, S(O),R*, S(O),NR''R'2, NR¥*R%
OC(O)R™ va N(RI)C(O)R%;

mbi R* doc 1ap 1a H, C,-C; alkyl hoac C,-Cy haloalkyl;

mbi R doc lap 1a H, NR¥R*, C,-C; alkyl, C;-C4 haloalkyl, C,-Cs alkenyl,
C,-Cs haloalkenyl, C,-Cg alkynyl, C,-C4 haloalkynyl, C(X)R’, C(O)ORS,
C(O)NR'R'2, S(0),R’ hodc S(O),NR'R'%; hoic C;-C; xycloalkyl, C,-Cq
xycloalkylalkyl, Cs-C,, xycloalkylxycloalkyl hoic Cs-C; xycloalkenyl, méi
nhém nay tity ¥ duogc thé bang tix 1 dén 4 phan tir theé doc 1ap duogc chon tix
nhém bao gém halogen, xyano, nitro, C,-C, alkyl, C;-C, haloalkyl, OR** va
S(0),R"; hodc phenyl tly ¥ dugc thé bing tir 1 dén 3 phan tit th€ doc lap
dugc chon tir nhém bao gém halogen, xyano, nitro, C,-C, alkyl, C,-C,
- alkenyl, C,-C, alkynyl, C;-C, haloalkyl, C,-C, haloalkenyl, C(X)R",
C(O)OR*®, C(O)NR"R™, OR*, C,-C; alkoxyalkyl, S(O) R*,
S(0),NR'"R"2, NR¥R%, OC(O)R"* va N(R'*)C(O)R*;

mdi R* doc lap 1a H hoic C,-C; alkyl;

méi R® doc lap 1a H, C,-C4 alkyl, C,-C4 haloalkyl, C,-Cq alkenyl, C,-Cq
haloalkenyl, C,-Cy alkynyl hoic C,-C, haloalkynyl; hoic C,;-C; xycloalkyl,
C4-Cs  xycloalkylalkyl, CgC;, xycloalkylxycloalkyl hoic Cs-C,
xycloalkenyl, méi nhém nay tity ¥ dugc thé béng tir 1 dén 4 phan tir thé doc
lap dugc chon tir nhém bao gém halogen, xyano, nitro, C,-C, alkyl, C;-C,
haloalkyl, OR* va S(O),R%%;

mbi R* doc 1ap 1a H, C,-C, alkyl, C(O)R'® hoiac C(O)OR™;

mbi R7 doc 1ap 1a H, C,-Cs alkyl, C,-C4 haloalkyl, C,-C; alkenyl, C,-C;
haloalkenyl, C,-Cs alkynyl hoic C,-Cy haloalkynyl; hoiac C;-C, xycloalkyl,
C4-Cs  xycloalkylalkyl, CgCy, xycloalkylxycloalkyl hoic Cs-C,
xycloalkenyl, méi nhém nay tity ¥ dugc thé béng tir 1 dén 4 phan tir thé doc
lap duoc chon tir nhém bao gém halogen, xyano, nitro, C;-C, alkyl, C,-C,
haloalkyl, OR* va S(O),,R*; hodc phenyl tity § duoc thé bing tir 1 dén 3
phén tit th€ doc 1ap dugc chon tir nhém bao gom halogen, Xyano, nitro,
C-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C,
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haloalkenyl, C(X)R™, C(O)OR™, C(O)NR''R'2, OR*, C,-Cy alkoxyalkyl,
S(0),,R*, S(0),NR!"'R!2, NR**R®, OC(O)R™ va N(R!)C(O)R%;

mbi R doc 1ap 1a C,-C, alkyl hoac C,;-Cg haloalkyl;

mbi R® doc 1ap 1a H, C;-Cs alkyl, C,-C4 haloalkyl, C,-Cg alkenyl, C,-C
haloalkenyl, C,-Cs alkynyl hoic C,-Cg haloalkynyl; hoac C;-C, xycloalkyl,
C4-Cs  xycloalkylalkyl, C¢-Cy, xycloalkylxycloalkyl hoic Cs-C,
xycloalkenyl, méi nhém nay tdy ¥ dugc th€ bing tir 1 dén 4 phan tir thé doc
lap dugc chon tir nhém bao gém halogen, xyano, nitro, C,-C, alkyl, C,-C,
haloalkyl, OR* va S(0),R*; hodc C,-Cy alkyl, C,-Cy alkenyl hoic C,-Cg
alkynyl, m6i nhém nay dugc thé€ bang tir 1 dén 4 phan tir thé doc lap duoc
chon tit nhém bao gém xyano, nitro, OR*, NR’R®, C(X)R’, C(O)OR®,
C(O)NR'R?, S(0),R’ va S(0),NR"R'%; hoac phenyl tity § duoc thé bing
tir 1 dén 3 phén tl the€ doc 1ap dugc chon tir nhém bao gdm halogen, xyano,
nitro, C;-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C,
haloalkenyl, C(X)R™, C(O)OR¥, C(O)NR!'R'2, OR*, C,-Cy alkoxyalkyl,
S(0),R*, S(0),NR"R?, NR*R®%, OC(O)R"* va N(R')C(O)R,

mbi R doc 1ap 1a C,;-C; alkyl hoac C,;-Cg haloalkyl;

mbi R® doc lap 1a H, C,-Cy alkyl, C,-C haloalkyl, C,-C4 alkenyl, C,-C;
haloalkenyl, C,-C4 alkynyl hoac C,-C4 haloalkynyl; hodc C;-C, xycloalkyl,
C4-Cs  xycloalkylalkyl, CgsC;, xycloalkylxycloalkyl hoic Cs-C,
xycloalkenyl, mdi nhém nay tdty y dugc thé bang tir 1 dén 4 phan tit thé doc
lap dugc chon tir nhém bao gom halogen, xyano, nitro, C;-C, alkyl, C,-C,
haloalkyl, OR* va S(0),R%; hodc C,-Cs alkyl, C,-C4 alkenyl hoic C,-Cs
alkynyl, mé6i nhém nay dugc thé bing tit 1 dén 4 phan tir thé doc lap duoc
chon tir nhém bao gém xyano, nitro, OR*, NRR®, C(X)R’, C(O)ORS?,
C(O)NR'R", S(0),R’ va S(0),NR"R'*; hoac phenyl tity § duoc thé bing
tit 1 dén 3 phén tir th& doc 1ap dugc chon tir nhém bao gém halogen, xyano,
nitro, C;-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C,;-C, haloalkyl, C,-C,
haloalkenyl, C(X)R™, C(O)OR™®, C(O)NR!'R!?, OR*, C,-C, alkoxyalkyl,
S(0),R*, S(0),NR!'R!?, NR**R%, OC(O)R va N(R!)C(O)R%;

mbi R* doc 1ap 1a C;-C; alkyl hoac C,-C4 haloalkyl;

méi R' doc lap 1a H, C,-Cy alkyl, C;-C4 haloalkyl, C,-Cy alkenyl, C,-C,
haloalkenyl, C,-Cg alkynyl, C,-Cs haloalkynyl, C(X)R™, C(O)OR?,
C(O)NR'R™, §(0),,R** hoic S(O),NR''R'?;

méi R'® doc 1ap 1a H, C;-Cy alkyl, C,-C4 haloalkyl, C,-C4 alkenyl, C,-C;
- haloalkenyl, C,-Cy alkynyl hoac C,-Cy haloalkynyl;

méi R' doc 1ap 1a H, C,-C; alkyl, C;-Cy haloalkyl, C,-Cy alkenyl, C,-C;
haloalkenyl, C,-C4 alkynyl hoic C,-Cs haloalkynyl; hodc C,-C; xycloalkyl,
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C4-Cs  xycloalkylalkyl, CsC,, xycloalkylxycloalkyl hoic Cs-C,
xycloalkenyl, méi nhém nay tity ¥ dugc thé bang tir 1 dén 4 phan tit the doc
lap dugc chon tit nhém bao gém halogen, xyano, nitro, C;-C, alkyl, C,-C,
haloalkyl, OR* va S(O),R*; hoac C,-C4 alkyl, C,-C4 alkenyl hodc C,-C,
alkynyl, m6i nhém nay dugc th€ bang tir 1 dén 4 phan tit thé doc lap dugc
chon tir nhém bao gém xyano, nitro, OR*, NR>**R% C(X)R™, C(O)OR®:,
C(O)NR'*R", §(0),,R* hodc S(0),NR"*R'%; hoac phenyl tdy § dugc thé
bang tir 1 dén 3 phan tir thé doc 1ap dugc chon tir nhém bao gém halogen,
xyano, nitro, C,-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkyl,
C-C, haloalkenyl, C(X)R™, C(O)OR®, C(O)NR!'“R?2, OR*, C,-C,
alkoxyalkyl, S(0),R*,  S(O),NR!R!?, NR*R® OCOR”™ va
NR'®)C(O)R™; i |

mbi R'* doc lap 1a H, C,-C alkyl, C,-C; alkenyl hoic C,-Cg alkynyl;

mbi R'? doc 1ap 1a H, NR*R®, C,-C; alkyl, C;-Cs haloalkyl, C,-C; alkenyl,
C,-Cs haloalkenyl, C,-C4 alkynyl, C,-C4 haloalkynyl, C(X)R’, C(O)ORS,
C(O)NR"R™, S(0),R’ hodc S(O),NR'R'%; hogc C;-C, xycloalkyl, C,-Cj
xycloalkylalkyl, Cs-C,, xycloalkylxycloalkyl hodc Cs-C; xycloalkenyl, méi
nhém nay tity ¥ dugc th€ bang tir 1 dén 4 phén tir the doc lap duoc chon tir
nhém bao gém halogen, xyano, nitro, C,-C, alkyl, C,-C, haloalkyl, OR* va
S(0),R™; hodc phenyl tlly ¥ dugc thé bing tir 1 dén 3 phan tir thé doc lap
dugc chon tir nhém bao gom halogen, xyano, nitro, C;-C, alkyl, C,-C,
alkenyl, C,-C, alkynyl, C,-C, haloalkyl, C,-C, haloalkenyl, C(X)R™,
C(O)OR*, = C(O)NR'R™, OR*, C,-C; alkoxyalkyl, S(O)_R%,
S(0),NR'R™?, NR¥*R% OC(O)R" va N(R'®)C(O)R";

~mbi R" doc 1ap 1a H, C,-C, alkyl, C,;-C, haloalkyl, C,-Cy alkenyl, C,-C;
haloalkenyl, C,-Cs alkynyl hoac C,-C4 haloalkynyl; hodc C,-C, xycloalkyl,
C-CGg  xycloalkylalkyl, Cs-Cp, xycloalkylxycloalkyl hoic Cs-C,
xycloalkenyl, m6i nhém nay tlly ¥ dugc thé bang tir 1 dén 4 phan tir the dsc
lap dugc chon tit nhém bao gém halogen, xyano, nitro, C;-C, alkyl, C,-C,
haloalkyl, OR* va S(O)_R%;

méi R™ doc lap 1a C;-C; xycloalkyl, C,-C; xycloalkylalkyl, C¢-Cy,
xycloalkylxycloalkyl hodc Cs-C; xycloalkenyl, méi nhém nay ty ¥ duoc
the bang tir 1 dén 4 phéan tir the doc lap dugc chon tir nhém bao gém
halogen, xyano, nitro, C,-C, alkyl, C;-C, haloalkyl, OR* va S(O),,R**; hoic
C,-Cs alkyl, C,-C4 alkenyl hoac C,-Cg alkynyl, méi nhém nay duogc th&
bang tir 1 d&n 4 phan tir thé doc 14p dugc chon tir nhém bao gém xyano,
nitro, OR?, NR’R®, C(X)R’, C(O)OR®, C(O)NR'R?, S(0).R° va
S(O),NR"R"; hodc phenyl, naphtalenyl hoac vong di thom c6 tir 5 dén 6
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canh, méi nhém nay tily § dugc thé bing tir 1 dén 5 phan tir the doc lap
dugc chon tit nhém bao gém halogen, xyano, nitro, OR*, NR°R®, C,-C,
alkyl, C,-C, alkenyl, C,-C, alkynyl, C;-C, haloalkyl, C,-C, haloalkenyl,
C-Cs alkoxyalkyl, C(X)R’, C(O)OR?, C(O)NR!R™,  S(0)_R’,
S(O),NR'R™, OC(O)R™ va N(R'*)C(O)R%,

méi R doc lap 1a C,-C4 alkyl, C;-Cg haloalkyl, C,-Cs alkenyl, C,-C,
haloalkenyl, C,-C, alkynyl hoac C,-Cy haloalkynyl; hoic C,-C; xycloalkyl,
C,4-Cg xycloalkylalkyl hodc Cs-C; xycloalkenyl, méi nhém nay tity ¥ duogc
the bang tir 1 dén 4 phén tir thé doc lap duge chon tit nhém bao gém
halogen, xyano, nitro, C,-C, alkyl, C,-C, haloalkyl, OR* va S(O),R*; hoac
phenyl tuy ¥ dugc th€ bang tir 1 dén 5 phan tir thé doc lap dugc chon tir
nhém bao gém halogen, xyano, nitro, OR*, NR°R®, C,-C, alkyl, C,-C,
alkenyl, C,-C, alkynyl, C;-C, haloalkyl, C,-C, haloalkenyl, C,-C,
alkoxyalkyl, CX)R’, C(O)OR®, C(O)NR!'R™, S(0),R°, S(0),NR!R?,
OC(O)R™ va N(R1)C(O)R%;

mdi m doc 1ap béng 0, 1 hoic 2; va

n bang 0, 1, 2, 3 hoic 4;

v6i luong nam trong khoang tir 0,0001 dén 1% khéi luong hat trude khi xir

Iy.

-160-





