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Sang che dé cap dén cac hop chét co cong thirc 1, ké ca cac chat dong phan lap thé, N-
oxit, v mudi cia ching, trong d6 R!, R2, R3, R?A, R3A R% R, RS, QY Q% Y! va Y? 1a nhu
dugc xac dinh trong ban mo ta. Ngoai ra, sang ché con dé cap dén ché pham va hdn hop
chtra hop chét c6 cong thire 1 va phuong phap ngan ngira sy sinh truong cua thuc vat
khong mong mudn bao gom viéc cho thuc vat khong mong mudn hozc mdi truong ciia nd
tiép xtc v6i luong hiru hiéu cta hop chit hodc ché pham theo sang ché.
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Linh vuc k§ thuit dwgc dé cap
Sang ché dé cap dén cac hop chét piperidinon nhét dinh, cac N-oxit va cac
mudi cta chiing, va cac ché phdm va cac phuong phép ding ching d& phong trir

thuc vat khong mong mudn.

Tinh trang ky thuit cia sang ché

Viéc phong trir thue vat khong mong mudn 13 cuc ky quan trong dé dat duoc
ning sut thﬁ hoach cao. Viéc phong trir chon loc d8i v6i qua trinh sinh trudng
ciia ¢ dai, dic biét trong viéc trdng cac ciy c6 ich nhu lta, dau tuong, ci cai
duong, ngo, khoai tay, lia mi, lia mach, ca chua va céc cay tréng trang trai, khong
ké cac cay trong khac 1a didu rit duoc mong mubn. Sy sinh trudng cia cd dai
khéng bi kim ham khi tréng cac cdy cb ich nhu vy c6 thé 1am giam dang ké ning
suét va do vay din t6i gia thanh ting dbi v6i ngudi tiéu thy. Viéc phong trir thuc
vat khéng mong muén trong cac ving khong trdng trot ciing 1a didu quan trong.
C6 nhiéu san phém hién dang dugc bén trén thi truong nham muc dich nay, nhung
van cén ¢6 cac hop chit méi c6 hiéu qua hon, gia thanh thip hon, it doc hon, an

toan véi mdi truong hodc c6 céc vi tri tdc dong khéac nhau.

Bian chit ki thuit ciia sang ché
Séng ché dé cap dén hop chit c6 cong thirc 1 (bao gbm tt ca cac chit ddng
phén 1ap thé), ké ca cac N-oxit va mudi ctia no, cac ché phdm ndng dung chira

chting va sir dung ching 1am thubc diét co:
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trong do:

Q! 1a vong phenyl hozic hé vong naphtalenyl, mdi vong hodc hé vong nay tiy
y dugce thé bing t6i da 5 phin tir thé doc 1ap duoc chon tir R7; hoic
vong di vong c6 4 t6i 7 canh hodc hé vong hai vong c6 8 t6i 10 canh,
moi vong hodc hé vc‘;ng nay chira cac thanh vién vong dugc chon tir
nguyén tir cacbon va 1 t6i 4 nguyén tir khac loai doc 14p dugc chon tir
t6i da 2 nguyén tir O, t6i da 2 nguyén tir S va ti da 4 nguyén tir N, '
trong d6 t6i da 3 thanh vién vong 13 nguyén tir cacbon doc 1ap dugc
chon tir C(=0) va C(=S), va thanh vién vong 1a nguyén tir luu huynh
ddc 1ap duge chon tir S(=O)u(=NR8)V, mdi vong hodc hé vong nay tiy
y dudc thé bang tdi da 5 phén tir thé doc 1ap dugc chon tir R7 trén cac
thanh vién vong 1a nguyén tir cacbon va dugc chon tir R trén c4c thanh
vién vong 1a nguyén tu nito;

Q2 1a vong phenyl hogic hé vong naphtalenyl, mdi vong hodc hé vong nay tiy
y dugc thé bﬁng tdidas phén tt thé doc 13p dugce chon tir R10: hozc
vong di vong ¢6 4 t6i canh hodc hé vong hai vong c6 8 t6i 10 canh, mdi
vong hodc hé vong nay chira cac thanh vién vong dugc chon tr nguyén
tir cacbon va 1 t6i 4 nguyén tir khac loai doc 14p dugc chon tir toi da 2
ngﬁyén tir O, t6i da 2 nguyén tir S va téi da 4 nguyén tir N, trong d6 tdi
da 3 thanh vién vong la nguyén tir cacbon dgc 1ap dugc chon tir C(=0)
va C(=S), va thanh vién vong la nguyén tr luu huynh doc 1ap dugc
chon tir S(=O)u(=NR8)V, mdi vong ho#ic hé vong nay tiy y duge thé
b%lng ti da 5 phin tir thé doc 14p duge chon tir R10 trén cac thanh vién
vong 12 nguyén tir cacbon va dugc chon tir R11 trén cac thanh vién
vong 1a nguyén tir nito;

Y1 va Y2 doc 14p v6i nhau 12 O, S hoac NR12;

R! 14 H, hydroxy, amino, C1—Cg¢ alkyl, xyano, formyl, C3—-Cg
alkylcarbonylalkyl, -C(C1-C4 alkyl)=N-O(C1—C4 alkyl), -C(O)NHy,
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C1—Cg haloalkyl, Co—Cg alkenyl, C3—Cg alkynyl, Co—Cg xyanoalkyl,
C3—Cg xycloalkyl, C4—Cg xycloalkylalkyl, Co—Cg alkoxyalkyl, Co—Cg
haloalkoxyalkyl, Co—Cg haloalkenylalkyl, Co—Cg alkylthioalkyl, Co—
Cg alkylsulfinylalkyl, Co—Cg alkylsulfonylalkyl, Co—Cg alkylcarbonyl,
Cp—Cg haloalkylcarbonyl, C4—C1¢ xycloalkylcarbonyl, C5—Cqg
xycloalkylcarbonylalkyl, C»—Cg alkoxycarbonyl, C>—Cg
haloalkoxycarbonyl, C4—C1( cycloalkoxycarbonyl, Co—Cg
alkylaminocarbonyl, C3—C1  dialkylaminocarbonyl, C4—Cj
xycloalkylaminocarbonyl, C1—Cg alkoxy, C1—Cg alkylthio, C1—Cg
haloalkylthio, C3—Cg xycloalkylthio, C1—Cg alkylsulfinyl, C1—Cg
haloalkylsulfinyl, C3—-Cg xycloalkylsulﬁﬂyl, C1—Cg alkylsulfonyl, C1—
Cg haloalkylsulfonyl, C3—Cg xycloalkylsulfonyl, C1—Cg
alkylaminosulfonyl, Cp—Cg dialkylaminosulfonyl, C3-C1 trialkylsilyl;
hodc arylcarbonyl, arylalkenylalkyl, arylcarbonylalkyl hodc -CPh=N-
O(C1—C4 alkyl), mbi nhém nay tiry ¥ dugc thé trén cac thanh vién vong

be:lng tdida s ph?ln tir thé doc 18p dugc chon tir R13; hoic Gl;

R2 vaR3 doc 18p véi nhau 1a H, halogen, hydroxy, C1—C4 alkyl, C1—Cy

haloalkyl hodc C1—C4 alkoxy; hodc

R2 va R3 ciing véi nguyén tir cacbon ma ching gén vio tao ra vong C3—C7

xycloalkyl;

RZA vaR3A doc 1ap voi nhau 1a H, halogen, hydroxy, C1—C4 alkyl, C1—C4

haloalkyl hodc C1—C4 alkoxy; hodc

R2A va R3A cing véi nguyén tir cacbon ma chiing gén vao tao ra vong Cs—

C7 xycloalkyl hodc C=0;

R4 va RS doc 1ap véi nhau 14 H, halogen, hydroxy, C1—C4 alkoxy, C1—C4

haloalkyl hodc C1—C4 alkyl;
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R6 1a H, hydroxy, amino, C{—Cg alkyl, C]{—Cg haloalkyl, C)—Cg alkenyl,
C3—Cg alkynyl, Cr—Cg alkoxyalkyl, Co—Cg haloalkoxyalkyl, Co—Cg
alkylthioalkyl, C)—Cg alkylsulfinylalkyl, Co—Cg alkylsulfonylalkyl,
Cr—Cg alkylcarbonyl, Cp—Cg haloalkylcarbonyl, C4—Cj |
xycloalkylcarbonyl, Co—Cg alkoxycarbonyl, C>—Cg
haloalkoxycarbonyl, C4—C( cycloalkoxycarbonyl, Co—Cg
alkylaminocarbonyl, C3—Cj( dialkylaminocarbonyl, C4—C1
xycloalkylaminocarbonyl, C1—Cg alkoxy, C1—Cg alkylthio, C1—Cg
haloalkylthio, C3—Cg xycloalkylthio, C1—Cg alkylsulfinyl, C1—Cg
haloalkylsulfinyl, C3—Cg xycloalkylsulfinyl, C1—Cg alkylsulfonyl, C1—
Cg haloalkylsulfonyl, C3—-Cg xycloalkylsulfonyl, C1—Cg
alkylaminosulfonyl, Cop—Cg dialkylaminosulfonyl, C3—C trialkylsilyl
hoic Gl;

RO va Q2 cung véi nguyén tir nito ma chiing lién két tao ra hé vong hai vong
c6 8 t¢i 10 canh, mdi vong hodc hé vong ndy chira c4c thanh vién vong
duoc chon tir nguyén tir cacbon va 1 t6i 4 nguyén tir khéac loai dgc 1ap
duogc chon tir tdi da 2 nguyén tir O, t6i da 2 nguyén tir S va tdi da 4
nguyén tir N, trong do6 t6i da 3 thanh vién vong 1a nguyén tir cacbon ddc
1ap dugc chon tir C(=0) va C(=S), va thanh vién vong 1a nguyén tr luu
huynh doc 14p duoc chon tir S(=0),(=NR8)y, mdi vong hoic hé vong
nay tiy y dugc thé biang t6i da 5 phin tir thé ddc 14p duge chon tir R10
trén cac thanh vién vong 1a nguyén tir cacbon va duoc chon tir R11 trén
cac thanh vién vong 1a nguyén t nito;

mdi R7 vaR10 doc 1ap 1a halogen, hydroxy, xyano, nitro, amino, C1—Cg
alkyl, C1—Cg xyanoalkyl, C1—Cg xyanoalkoxy, C1—Cg haloalkyl, C1—
Cg nitroalkyl, Cp—Cg alkenyl, Cp—Cg haloalkenyl, Co—Cg nitroalkenyl,
Cp—Cg alkynyl, Cp—Cg haloalkynyl, C3—Cg alkoxyalkoxyalkyl, Co—Cg
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haloalkoxyhaloalkoxy, C4—C1 xycloalkylalkyl, C4—Cji0
haloxycloalkylalkyl, C5—C12 alkylxycloalkylalkyl, C5—C12
xycloalkylalkenyl, C5—C12 xycloalkylalkynyl, C3—Cg xycloalkyl, C3—
Cg haloxycloalkyl, C4—C1 alkylxycloalkyl, C—C12
xycloalkylxycloalkyl, C3—Cg cycloalkenyl, C3—Cg halocycloalkenyl,

- Cp—Cg haloalkoxyalkoxy, Co—Cg alkoxyalkoxy, Co—Cg alkoxyalkyl,
Cp—Cg haloalkoxyalkyl, C4—C1( xycloalkoxyalkyl, C3—C10
alkoxyalkoxyalkyl, Co—Cg alkylthioalkyl, Cp—Cg alkylsulfinylalkyl,
Cr—Cg alkylsulfonylalkyl, Co—Cg alkylamino, Cp—Cg dialkylamino,
Cy—Cg halodialkylamino, Co—Cg alkylaminoalkyl, Co—Cg
haloalkylaminoalkyl, C4—C1( xycloalkylaminoalkyl, C3—C1(
dialkylaminoalkyl, -CHO, Cp—Cg alkylcarbonyl, C>—Cg
haloalkylcarbonyl, C4—C1 xycloalkylcarbonyl, -C(=0O)OH, C>—Cg
alkoxycarbonyl, Co—Cg haloalkoxycarbonyl, C4—Cqg
xycloalkoxycarbonyl, C5—C12 xycloalkylalkoxycarbonyl, -C(=O)NHp,
Cr—Cg alkylaminocarbonyl, C4—C1( xycloalkylaminocarbonyl, C3—
C10 dialkylaminocarbonyl, C1-Cg alkoxy, C1—Cg haloalkoxy, C)—Cg
alkoxyalkoxy, Cp—Cg alkenyloxy, Cp—Cg haloalkenyloxy, C3—Cg
alkynyloxy, C3—Cg haloalkynyloxy, C3—Cg xycloalkoxy, C3—Cg
haloxycloalkoxy, C4—C1 xycloalkylalkoxy, C3—Cj |
alkylcarbonylalkoxy, Cp—Cg alkylcarbonyloxy_, Cr—Cg
haloalkylcarbonyloxy, C4—C1 xycloalkylcarbonyloxy, C1—Cg
alkylsulfonyloxy, C1—Cg haloalkylsulfonyloxy, C1—Cg alkylthio, C1—
Cg haloalkylthio, C3—Cg xycloalkylthio, C1—Cg alkylsulfinyl, C1—Cg
haloalkylsulfinyl, C1—Cg alkylsulfonyl, C1—Cg haloalkylsulfonyl, C3—
Cg xycloalkylsulfonyl, formylamino, Co—Cg alkylcarboﬁylamino, Co—
Cg haloalkylcarbonylamino, C3—Cg xycloalkylamino, Cp—Cg
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alkoxycarbonylamino, C1—Cgq alkylsulfonylamino, C1—Cg
haloalkylsulfonylamino, -SF5, -SCN, SOpNHj>, C3-Cj trialkylsilyl,
C4—C1y trialkylsilylalkyl hoic C4—C7 trialkylsilylalkoxy; hodc G2;

mdi R8 déc 14p 1a H, xyano, Cy—C3 alkylcarbonyl hoic Cp—C3
haloalkylcarbonyl;

mdi R9 va R11 dgc 1ap 1a xyano, C1—C3 alkyl, Cp—C3 alkenyl, Cp—C3
alkynyl, C3—Cg xycloalkyl, Cp—C3 alkoxyalkyl, C1—C3 alkoxy, Cp—C3
alkylcarbonyl, C»—C3 alkoxycarbonyl, C»—C3 alkylaminoalkyl hodc
C3—C4 dialkylaminoalkyl;

mdi R12 déoc 1ap 14 H, xyano, hydroxy, CHO, C1-C4 alkyl, C1—C4 haloalkyl,
C1—C4 alkoxy, Cp—Cg alkylcarbonyl, Cp—Cg haloalkylcarbonyl, -
(C=0)CHj3 hoic -(C=0)CF3;

mdi G ddc 1ap 12 phenyl, phenylmetyl (tirc 1a benzyl), pyridinylmetyl,
phenylcarbonyl (tirc 14 benzoyl), phenoxy, phenyletynyl,
phenylsulfonyl, p-metoxybenzyl hodc vong di thom c6 5 hodc 6 canh,
m&i nhém nay tily ¥ dugce thé trén cac thanh vién vong bing tbi da 5
phén ttr thé doc lap dugce chon tir R13;

mdi G2 ddc l4p 1a phenyl, phenylmetyl (tirc 13 benzyl), pyridinylmetyl,
phenylcarbonyl (tirc 14 benzoyl), phenoxy, phenyletynyl, phenylsulfonyl
hodic vong di thom c6 5 hodc 6 canh, m&i nhém nay tiy v dugc thé trén
cac thanh vién vong bang tdi da 5 phan tir thé doc 1ap duoc chon tir
R14. |

mdiR1 3 vaRl4 doc 1ap 1a halogen, xyano, hydroxy, amino, nitro, -CHO,
-C(=0)OH, -C(=0O)NH», -SOpNHj, C1—Cg alkyl, C1—Cg haloalkyl,
Cr—Cg alkenyl, Co—Cg alkynyl, Cr—Cg alkylcarbonyl; Cr—Cg
haloalkylcarbonyl, C>—Cg alkoxycarbonyl, C4—C¢
xycloalkoxycarbonyl, C5—C12 xycloalkylalkoxycarbonyl, Co—Cg
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alkylaminocarbonyl, C3—C1 dialkylaminocarbonyl, C1—Cg alkoxy,
C1—Cg haloalkoxy, Cp—Cg alkylcarbonyloxy, C1—Cg alkylthio, C1—Cg
haloalkylthio, C1—Cg alkylsulfinyl, C]—Cg haloalkylsulfinyl, C1—Cg
alkylsulfonyl, C1{—Cg haloalkylsulfonyl, C1{—Cg alkylaminosulfonyl,
Cp—Cg dialkylaminosulfonyl, C3—Cj trialkylsilyl, C{—Cg alkylamino,
Cr—Cg dialkylamino, Cp—Cg alkylcarbonylamino, C1—Cg
alkylsulfonylamino, phenyl, pyridinyl hodc thienyl; va

mdiuvav d(f)é 1ap bang 0, 1 hoic 2 trong mdi truong hop S(=0),(=NR8)y,,
mién 1 téng ctia u va v bing 0, 1 hoic 2.

Cu thé hon, sang ché d& cap dén cac hop chit c6 cong thirc 1 (bao gdm tit ca
cac chit ddng phan 1ap thé), N-oxit hodc mudi ciia nd. Sang ché ciing d& cap dén
ché phim diét co chira hop chét theo sang ché (tirc 1a vé6i lugng co tac dung diét
cd) va it nh4t mot thanh ph?m dugc chon tir nhém bao gém chét hoat dong bé mit,
chét pha loang dang rdn va chit pha loang dang léng. Ngoai ra, sang ché con dé
cap dén phuong phap ngin ngira su sinh truéng ciia thuc vt khéng mong mudn
bao gdm viéc cho thuc vat nay hodc méi truong ciia no tiép xic voi luong c6 tac
dung diét co ciia hop chét theo sang ché (vi du, duéi dang ché phdm duge mod ta
trong ban mo ta nay).

Sang ché ciing d& cap dén hdn hop diét ¢ chira (a) hop chét c6 cong thirc 1,
N-oxit, va cac mudi cia ching, va (b) it nhéit mot hoat chét bd sung dugc chon tir
cac hop chét néu trong cac muc (b1) dén (b16); va cic mubi ctia cac hop chit c6

cac cong thirc (b1) dén (b16), nhu duge md ta dudi day.

M0 ta chi tiét sang ché

Trong ban md ta na‘ly,: céc thudt ngr "bao gdm, "chira", "c6", "khac biét &
chd" hoidc cac bién thé ngir phap bt ky clia chiing, dugc du dinh bao ham phwong
an khong mang tinh loai trtr, tiy thudc vao giéi han dugce chi ra mdt cach rd rang.
Vi du, ché phdm, hdn hop, quy trinh hodc phuong phap bao gém nhiéu yéu t6 thi

khong nhat thiét gidi han chi & cac yeu td nay ma c6 thé con bao gdbm céac yéu to
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khac khong dugce néu mot cach rd rang hoic vén c¢6 dbi vai cac ché phdm, hén
hop, quy trinh hodc phuong phép nhu vay.

Cum tir “chira” khong bao gém yéu td, budc hoic thanh phin bét ky khong
dugc néu mot cach cu thé. Néu trong yéu ciu bao ho thi cum tir ndy s& gi6i han
yéu ciu bao hd & cac chit ngoai cac chit dugc néu, trir cac tap chét thuong lién
quan dén n6. Néu cum tir “chira” xuit hién trong ménh dé ctia phan ndi dung trong
yéu cu bao hd, chir khong xuét hién sau phin mé dau, thi n6 chi gi6i han yéu t6
néu trong ménh d& do6; cac yéu t6 khac khong bi loai trir toan bd ra khéi yéu cau
bao ho.

Cum tir “v& co ban chira” dugc sir dung @& xac dinh ché phdm, phuong phép
bao gdm céc chit, cac bude, cac ddu hiéu, cac thanh phan hoic cic yéu td, ngoai
cac chét, cac bude, cac ddu hiéu, cac thanh phén hodc cac yéu td duogc dé cap
trong ban md ta, véi didu kién cac chét, cac budc, cac ddu hiéu, cac thanh phin
hodc céc yéu td bd sung nay khong anh huéng nhiéu dén cac dic diém déac trung
co ban va méi cta dbi tuong sang ché. Thuat ngir “vé co ban chira” & mirc d6 giita
“bao gdbm” va “chira”.

Khi céc tac gia sang ché x4c dinh sang ché hoic mot phan ciia n6 bang thujt
ngit ¢6 két ééu md nhu “bao gdbm”, can phai hiéu‘r'cllng (trir khi c6 quy dinh cu thé)
phin mé ta ciing nhim mo ta sang ché bang cach sir dung céc thuét ngit “vé co
ban chra” hodc “chira”.

Ngoai ra, trir khi c6 quy dinh cu thé, "hodc” dugc ding dé chi su bao ham va
khong phai 1a loai trir. Vi du, diéu kién “A hoic B” thoa man mot trudng hop
trong s céc trudong hop bit ky trong s6 cac trudng hop sau: A diing (hodc c6 mit)
va B sai (hodc khdng c6 mit), A sai (hodc khong c6 mat) va B dung (hodc c¢6 mit),
va cd A vaB déu dﬁ}lg (hodc c6 mat).

Hon nita, cdc mao tir khong xac dinh "mot" dung trude phﬁn tr hodc thanh
phin theo sang ché dugc du dinh ding dé chi mot cach khong gidi han mét sb
truomg hop (ttre 12 bién) ctia phin tir hogc thanh phin nay. Vi vay "mot" phai dugc
hiéu 12 bao ham mdt hodc it nhit mét, va dang tur sb it cua phﬁ‘m tr hodc thanh

phan nay cling bao ham ca so nhié€u trir khi s0 ndy cé nghia rd rang 1a so it.
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Nhu dugc dé cip trong ban md ta ndy, thuat ngit “nay mam”, dugc sir dung
riéng biét hoc trong cac tir két hop nghia 14 ciy non phét trién tir phdi cia hat.

Nhu duge dé cip trong ban md ta ndy, thuat ngit “14 rong” duoc sir dung
riéng biét hoic trong cac tir két hop nhur “cé dai 14 r(f)ng” nghia 13 hai 14 mim hoic
cay hai 14 mam, thuit ngir nay dugc sir dung dé mo ta nhém cay hat kin, khac biét
& chd phoi c6 hai 14 mam.

Trong ban md ta ndy, thuat ngit “chét alkyl hoa” ding dé chi hop chét hoa
hoc trong d6 gbc chira nguyén tir cacbon dugce gin két qua nguyén tir cacbon véi
nhém doi chuyén nhu halogenua hoic sulfonat, ma c6 thé thay thé dugc bang cach
gén két i nhan véi nguyén tir cacbon néy. Trir khi ¢6 quy dinh khéc, thuit ngi
“alkyl hoa” khong giéi han gdc chira nguyén tir cacbon & alkyl; cic gbc chira
nguyén tir cacbon trong chét alkyl hoa bao gbm nhiéu gdc thé gin két nguyén tir
cacbon chi dinh cho RL

- Trong céc phan md ta néu trén, thuat ngit “alkyl”, dugc sit dung riéng biét
hodic trong cac tir két hop nhu “alkylthio” hodc “haloalkyl” bao gbm alkyl mach
nhanh hodc mach thing nhu metyl, etyl, n-propyl, i-propyl, hodc cac chét dong
phén butyl, pentyl hodc hexyl khac nhau. “Alkenyl” bao gbm alken mach nhinh
hozic mach thing nhu etenyl, 1-propenyl, 2-propenyl, va cac chét ddng phan khac
nhau butenyl, pentenyl va hexenyl. “Alkenyl” cling bao gbm polyen nhu
1,2-propadienyl va 2,4-hexadienyl. “Alkynyl” bao g6m alkyn mach nhanh hodc
mach théng nhu etynyl, 1-propynyl, 2-propynyl va céc chit ddng phéan butynyl,
pentynyl va hexynyl khiac nhau. “Alkynyl” cling c6 thé bao gdm céc gbc chira
nhidu lién két ba nhu 2,5-hexadiynyl. “C=0" 1a carbonyl nim trong nhém R2A va
R3A cing véi nguyén tir cacbon ma chiing gén vao tao ra vong C3-C7 xycloalkyl
hodc C=0. ‘

“Alkoxy” bao gdm, vi dy, metoxy, etoxy, #-propyloxy, isopropyloxy va cac
chét ddng phan butoxy, pentoxy va hexyloxy khéc nhaﬁ. “Alkoxyalkyl” dugc ding
dé chi su thay thé trén alkyl. Vi du vé “alkoxyalkyl” bao gdbm CH30CH),
CH30CH,CHjp, CH3CH>OCH», CH3CH2CH2CH20CH2 va

-10-



29748

CH3CHpOCH7CHj. “Alkoxycarbonyl” dugc dung dé chi su thay thé trén
carbonyl. Vi du v& “alkoxycarbonyl” bao gdbm CH30C(=0), CH3CH>OC(=0) va
CH3CHCH)CH»OC(=0). “Alkoxyalkoxyalkyl” ding dé chi it nhét su thay thé
alkoxy trén the alkoxy moiety of alkoxyalkyl moiety. Vi du vé
“alkoxyalkoxyalkyl” bao gdm CH30CH,OCH,, CH3CH»O(CH3)CHOCH va
(CH30)>CHOCH),. “Alkoxyalkoxy” dugc ding d& chi su thay thé trén alkoxy.
“Alkenyloxy” bao gém céc géc alkenyloxy mach thing hodc mach nhanh. Vi du
vé “alkenyloxy” bao gdm HyC=CHCH,0, (CH3)2C=CHCH0,
(CH3)CH=CHCH,O, (CH3)CH=C(CH3)CH,O va CH2=CHCH2CH20.
“Alkynyloxy” bao gbm céc gbc alkynyloxy mach thing hoic mach nhanh. Vi du
vé “alkynyloxy” bao gbm HC=CCH,0, CH3C=CCH,0 va CH3C=CCH,CHO.
“Alkylthio” bao gdm céc gbc alkylthio mach thing hoic mach nhanh nhu
metylthio, etylthio, va cac chit ddng phan propylthio, butylthio, pentylthio va
hexylthio khéc nhau. “Alkylsulﬁnyl” bao gdm ca hai chit ddng phan dbi anh ctia
nhém alkylsulfinyl. Vi du vé “alkylsulfinyl” bao gbm CH3S(=0)-,
CH3CH,S(=0)-, CH3CHCHS(=0)-, (CH3)2CHS(=0)- va céc chat ddng phan
butylsulfinyl, pentylsulfinyl va hexylsulfinyl khac nhau. Vi du vé “alkylsulfonyl”
bao gdm CH3S(=0);-, CH3CHS(=0)3-, CH3CHCH,S(=0))-,
(CH3)2CHS(=0)»-, va cac chét ddng phan butylsulfonyl, pentylsulfonyl va
hexylsulfonyl khéc nhau. “Alkylthioalkyl” chi su thay thé alkylthio trén alkyl. Vi
du vé “alkylthioalkyl” bao gdbm CH3SCHy, CH3SCH,CHp, CH3CH,SCHp,
CH3CHpCH>CHSCHj va CH3CH»SCHCHp. “Alkylsulfinylalkyl” chi sy thay
thé alkylsulfinyl trén alkyl. Vi du v& “alkylsulfinylalkyl” bao gdm CH3S(=0)CHp,
CH3S(=0)CH2CHp, CH3CH2S(=0)CH3 va CH3CH)S(=0)CHCH)y. -
“Alkylsulfonylalkyl” chi su thay thé alkylsulfinyl trén alkyl. Vi du vé:
“alkylsulfinylalkyl” bao gbm CH3S(=0)2CHj, CH3S(=0)2CHCH),
CH3CH3S(=0)2CHjp va CH3CH»S(=0)2CH2CH). “Alkylamino”,

“dialkylamino”, va va cac nhoém tuong tu, dugce xac dinh theo phuong phap tuong
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tu v6i vi du néu trén. Vi du vé “alkylaminoalkyl” bao gdm CH3NHCH)-,
(CH3)2CHNHCH>- va CH3NHCH(CH3)-. Vi du vé “dialkylaminoalkyl” bao
gdm (CH3)2NCH)-, (CH3),NC(CH3)H- vi (CH3)(CH3)NCH>-. Vi dy vé
“dialkylaminocarbonyl” bao gdm (CH3)yNC(=0)-. Vi du vé
“dialkylaminosulfonyl” bao gdm (CH3)yNS(=0);-. Thuit ngit
“alkoxycarbonylamino” chi cac gbc alkoxy mach thing hoic mach nhanh lién két
v6i nhém C(=0) ctia nhém carbonylamino. Vi du vé “alkoxycarbonylamino™ bao
gébm CH30C(=0)NH- va CH3CH,OC(=0O)NH-.

“Xycloalkyl” bao gbm, vi du, xyclopropyl, xyclobutyl, xyclopentyl va
xyclohexyl. Thuat ngir “alkylxycloalkyl” chi sur thay thé alkyl trén gdc xycloalkyl
va bao gdm, vi dy, 1-etylxyclopropyl, i-propylxyclobutyl, 3-metylxyclopentyl va
4-metylxyclohexyl. Thuat ngir “xycloalkylalkyl” chi su thay thé xycloalkyl trén
gbc alkyl. Vi du vé “xycloalkylalkyl” bao gdm xyclopropylmetyl, xyclopentyletyl,
va céc gbe xycloalkyl khaclién két véi cac nhém alkyl mach thing hozc mach
nhanh. Thuét ngir “xycloalkoxy” chi xycloalkyl duoc ndi qua mdt nguyén tir oxy
nhu xyclopentyloxy va xyclohexyloxy. “Xycloalkylalkoxy” chi gbc xycloalkyl
duoc lién két qua mot nguyén tir oxy. “Xycloalkylamino® chi su thay thé
- xycloalkyl trén nhém amino. Vi du v& “xycloalkylalkoxy” bao gbm
xyclopropylmetoxy, xyclopentyletoxy, va cic gbc xycloalkyl khac duoc lién két
v6i cac nhom alkoxy mach thing hodc mach nhanh. “Xycloalkenyl” bao gdm céc
nhém nhu xyclopentenyl va xyclohexenyl ciing nhu cac nhém c6 nhiéu lién két
do6i nhu 1,3- va 1,4-xyclohexadienyl.

Thuét ngir “halogen”, khi dugc st dung riéng biét hoic trong cac tir két hop
nhu “haloalkyl”, hoic khi duoc sir dung trong phdn mé ta nhu “alkyl dugc thé
bang halogen” bao gdm flo, clo, brom hoic iot. Ngoai ra, khi duoc sir dung trong
cac tir két hop nhu “haloalkyl”, hoic khi duoc sir dung trong phin md ta nhu
“alkyl duoc thé bing halogen” thi alkyl nay c6 thé dugc thé mot phan hodc hoan
toan bing cac nguyén tir halogen c6 thé 13 gibng nhau hodc khac nhau. Vi du vé

“haloalkyl” hoic “alkyl dugc thé bang halogen” bao gbm F3C, CICH), CF3CH)
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va CF3CCly. Thuét ngir “haloxycloalkyl”, “haloalkoxy”, “haloalkylthio”,
“haloalkenyl”, “haloalkynyl”, “haloalkenyloxy”, “haloalkylcarbonylamino”,
“haloalkylsulfonylamino”, “haloalkylsulfonyloxy”, “haloalkoxyalkyl”,
“haloalkylcarbonyloxy”, “haloalkylaminoalkyl” va cac thuit ngit tuong tu, duoc
xac dinh theo phuong phép tuong tur véi thudt ngit “haloalkyl”. Vi du vé
“haloalkoxy” bao gbm CF30-, CCl3CH,0-, HCFpCH»CH0- va CF3CH,O-. Vi
du vé “haloalkylthio” bao gdm CCl3S-, CF3S-, CCI3CH)S- va CICH»CH»CH,S-
. Vi du v& “haloalkylsulfiny]” bao gdbm CF3S(=0)-, CCI3S(=0)-, CF3CHS(=0)-
va CF3CF2S(=0)-. Vi du vé “haloalkylsulfonyl” bao gdm CF3S(=0)>-,
CCI3S(=0)7-, CF3CH2S(=0)- va CF3CF2S(=0)3-. Vi du vé “haloalkenyl” bao
gbm (C1)>C=CHCH, va CF3CH,CH=CHCH>. Vi du vé “haloalkenyloxy” bao
gdm (Cl1)» C=CHCH,O- va CF3CHyCH=CHCH,O-. Vi du vé “haloalkynyl” bao
gém HC=CCHCI-, CF3C=C-, CCl3C=C- v FCHyC=CCH>-. Vi du vé
“haloalkoxyalkyl” bao gbm CF30CH,, CICH,CH»OCH,CH,, Cl3CCHOCH),
cling nhu c4c chit din xuét alkyl mach nhanh. Vi du vé “haloalkoxycarbonyl” bao
gdbm CF30C(=0)-, CICH,CH»OCH,CHj-, C1I3CCHOCHOC(=0)- ciing nhu
cac chét dan xuat alkyl mach nhanh.

“Alkylcarbonyl” chi c4c gbe alkyl mach thing hoic mach nhéanh lién két véi
gbc C(=0). Vi du vé “alkylcarbonyl” bao gdm CH3C(=0)-, CH3CHpCH,C(=0)-
va (CH3)pCHC(=0O)-. Vidu vé “alkoxycarbonyl” bao gdbm CH30C(=0)-,
CH3CH»OC(=0)-, CH3CH»CHpOC(=0)-, (CH3)2CHOC(=0)- va c4c chit ddng
phén butoxycarbonyl hodc pentoxycarbonyl khac nhau.
“Xycloalkylalkoxycarbonyl” chi gbc xycloalkylalkyl lién két v6i nguyén tir oxy
ctia gbc alkoxycarbonyl. Vi du vé “xycloalkylalkoxycarbonyl” bao gém
xyclopropyl-CH>OC(=0)-, xyclopropyl-CH(CH3)OC(=0)- va xyclopentyl-
CHOC(=0)-.

Téng sb nguyén tir cacbon trong nhém t_hé duoc biéu thi bang tién té "Ci-Cj",

trong d6 1 va j 1a cac sb tir 1 t6i 12. Vi du, C1—Cy4 alkylsulfonyl bao gbm
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metylsulfonyl dén butylsulfonyl; C7 alkoxyalkyl bao gbm CH30CH»-; C3
alkoxyalkyl bao gém, vi du, CH3CH(OCH3)-, CH30CH>CHj- hogc
CH3CH»OCHj-; va C4 alkoxyalkyl bao gbm céc chit ddng phan khac nhau clia
nhém alkyl dugc thé béng nhém alkoxy chira tdng cong bdn nguyén tir cacbon, vi
du, bao gdm CH3CH,CHOCH)- va CH3CHOCH,CHj-.

Khi hop chét dugc thé bing phén tir thé mang chi s6 duéi biéu thi sb phan tir
thé c6 thé 16n hon 1, phin tir thé ndy (khi ching 16n hon 1) doc 1ap duoc chon tir
nhém céc phdn tir thé da dugc xac dinh, (vi du, [(R7)y], bang 1, 2, 3, 4 hoic 5).
Ngoai ra, khi s§ dudi nay 1a mot khoang, vi du, (R)j_;, thi s& lugng phén tir thé c6
th& dugc chon tir cac s nguyén ndm trong khoang tir i dén j ké c4 hai dau mit.
Khi nhém chira phan tir thé c6 thé 1a hydro, vi du RI hoic R2, thi khi phan tir thé
nay ldy dué6i dang hydro, cin phai hiéu ring phén tir nay 13 twong dwong véi nhém
khong dugc thé. Khi nhém bién thién thé hién duoc gén tuy y v6i mot vi tri, vi du
[R(7),] trong d6 n ¢6 thé bing 0, thi hydro c6 thé & vi tri tham chi khong dugc dé
cap trong phﬁn x4c dinh nhém bién thién. Khi mét hodc nhiéu vi tri trén nhém 13
“khong thé” hoic “khong dugc thé”, thi c6 nghia 1 nguyén tir hydro dugc gin vio
@& mang hoa tri tu do bét ky.

Cum tir “bdo hoa hoéﬁ toan” lién quan dén vong chira nguyén tir c6 nghia 1a
cac gin két gitta nguyén tir ciia vong nay déu 13 lién két don. Cum tir “chua bdo
hod hoan toan” lién quan dén vong c6 nghia 14 cic gin két giita nguyén tir trong
vong 1a lién két don hozc lién két doi theo thuyét gin két hoa tri va hon nita cac
gin két giita nguyén tir trong vong bao gdm nhidu lién két d6i nhét c6 thé ma
khong c6 cac lién két d6i bi chdng chit (tirc 13 khong c¢6 C=C=C, N=C=C, v..v.).
Thuét ngit “chwa bdo hoa hoan toan” lién quan dén vong biéu thi vong chira it nhét
mot thanh vién vong gén két v6i thanh vién vong lién ké thong qua lién két doi va
didu chinh tiém nang vé& mat khai niém sb lién két d6i khong chdng chit thong qua
c4c thanh vién vong lién ké (tirc 12 & dang tuong ng chura bio hoa hoan toan cla

n6) 16n hon sb lién két doi c6 mat (tirc 14 & dang chua bdo hoa mot phan cia né).
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Khi vong chua bdo hoa hoan toan théa mén quy tc Hiickel thi né c6 thé ciing
dugc mo ta 1a vong thom.

Trir khi ¢6 quy dinh khac, “vong” hodc “hé vong” dudi dang thanh phén c6
cong thac 1 (vi du, phén tr thé Q1) 1a vong cacbon hoic di vong. Thuat ngit “hé
vong” ding dé chi hai hogc nhiéu vbng ngung tu. Cac thuit ngir “hé nhan hai
vong” va “hé nhan hai vong ngung tu” dung dé chi hé vong bao gdm hai vong
ngung ty, trong d6 vong ¢ thé 1a bdo hoa, chua bio hoa hoan toan, hodc chua bao
hoa hoan toan trir khi c6 quy dinh khac. Thuét ngit “hé di vong hai vong ngung tu”
ding dé chi hé vong hai vong ngung tu trong d6 it nhét mot nguyén tir vong khong
phai 1a cacbon. “H¢ vong hai vong dugc li€n két ciu ndi” dugc tao ra bang cach
gfn két mot phin ctia mot hoic nhiéu nguyén tir véi cac thanh vién vong khong
lién k& cia vong. Thuat ngit “thanh vién Vc‘)ng” ding dé chi nguyén tir hodc gbc
khéac, vi du, C(=0), C(=S), S(O) hodc S(O)2)'tao ra khung ctia vong hodc hé vong.

Céc thuét ngir “vong cacbon”, “vong cacbon” hodc “h¢ vong cacbon” dung
dé chi vong hoic hé vong trong d6 nguyén tr tao ra khung ctia vong chi dugc
chon tir cacbon. Trir khi c6 quy dinh khéé, nhan vong cacbon c6 thé 13 bio hoa,
chua bdo hoa hoan toan, hoic vong chua bdo hoa hoan toan. Khi nhin vong
cacbon chua bdo hoa hoan toan théa man quy tic Hiickel, thi vong nay cling dugc
goi 1a “nhan thom”. “Vong cacbon bdo hoé” ding dé chi vong c6 khung bao gdm
nguyén tir cacbon dugc lién két v6i mot nguyén tir khac bang céc lién két don; trix
khi ¢6 quy dinh cu thé khac, hoéa tri cacbon con lai dugc chiém béi nguyén tir
hydro.

Céc thuat ngit “vong di vong”, “di vong” hodc “h¢é vong di vong” dung dé
chi vong hodc hé vong trong d6 it nhat mot nguyén tir tao ra khung cua vong
khong phai 1a cacbon, vi dy, nito, oxy hodc luu huynh. Thong thudong, nhin d1
vong chira khong qua 4 nguyén tir nito, khong qué 2 nguyén tir oxy va khong qua
2 nguyén tir Ivu huynh. Trir khi c6 quy dinh khéc, vong di vong ¢6 thé 13 bdo hoa,
chua bdo hoa hoan toan, hodc vong chua bdo hoa hoan toan. Khi vong di vong
chua bdo hoa hoan toan théa man quy tic Hiickel, thi vong ndy cling dugc goi 1a

“nhéan di thom” hodc “vong di vong thom”. Trir khi c¢6 quy dinh khéc, cac vong va
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hé vong di vong c6 thé duoc gin théng qua nguyén tir cacbon hodc nito bat ky
bang cach thay thé hydro trén nguyén tir cacbon hoic nito nay.

“Thom” chi ra ring m&i nguyén tir vong vé co ban trong ciing mot mit
phéng va c6 quy dao p vudng goc v6i mit phing ciia vong, va (4n + 2) w dién tir,
trong d6 n 1a sé nguyén duong, di lién véi vong phit hop véi quy tic Hiickel.

Thuét ngit “vong thom hoic hé vong thom™ chi vong cacbon hodc vong di vong
hozc hé vong thom trong d6 vong hodc it nhit mot vong ciia hé vong thom nay 13
vong thom. Thuét ngit “vong thom hodc hé vong thom” ciing ding dé chi cho
“aryl”. Thuét ngit “aryl” chi vong chira 5 t6i 12 thanh vién vong c6 thé dugc sir
dung riéng biét hoic trong cac tir két hop nhu “arylcarbonyl”. “Arylcarbonyl” chi
nhépm aryl lién két véi gbe C(=0). Cac thuat ngir “arylalkenylalkyl” va
“arylcarbonylalkyl” dugc x4c dinh theo cach twong tu. “Aryl” Thuat ngit “hé
vong thom” chi hé vong cacbon hoic hé vong di vong trong d6 it nhat mot vong
ctuia h¢ vong thom nay 1a vong thom. Thudt ngit “h¢ vong cacbon thom™ chi hé
vong cacbon thom trong d6 it nhat mot vong ctia hé vong thom nay 13 vong thom.
Thuét ngir “hé vong di vong thom” chi hé vong di vong trong d6 it nhit mot vong
cua hé vong thom nay 1a vong thom. Thudt ngit “h¢ vong khong thom” chi vong
cacbon hoic hé vong di vong c6 thé 1 bdo hoa hoan toan, ciing nhur chua bo hoa
mot phén hodc chua bdo hoa hoan toan, véi diéu kién tat ca céac vong trong hé
vong déu khong phai 14 vong thom. Thuaflt ngit “h€ vong cacbon khong thom”
trong d6 tat ca cc vong trong hé vong déu khong phai 13 vong thom. Thuét ngir
“hé vong di vong khong thom” chi hé vong di vong trong d6 tit ca cac vong trong
hé vong déu khong phai 1a vong thom. |

Thuét ngir “tuy ¥ duoc thé” lién quan dén cac vong di vong diing dé chi cac
nhoém khong duge thé hodc c¢6 it nhit mdt phan tir thé khong phai 1a hydro khéng
triét ti€u hogt tinh sinh hoc d& c6 cla chét tuong tu khong duogc thé. Nhu duoc sir
dung trong ban mod ta ndy, dinh nghia sau s& 4p dung trir khi c6 quy dinh khac.
Thuat ngit "tuy y dugc thé" duoc st dung hoan dbi voi cum tir “dugce thé hodc

khong dugc thé” hodc vé6i thuat ngir “(khdng) dugc thé.” Trir khi c6 quy dinh

-16-



29748

khac, nhém tuy ¥ dugc thé c6 thé c6 phén tir thé & mbi vi tri thé ciia nhém, va mdi
su thay thé déu doc 1ap véi nhau.

Néu Q! hoic Q2 1a vong di vong chira nito ¢6 5 hodc 6 canh, né c6 thé duoc
gén voi phan con lai ctia cong thire 1 thong qua nguyén tir vong cacbon hoic nito
sn c6 bét ky, trir khi c6 quy dinh khéc. Nhu néu trén, Q1 va Q2 ¢6 thé 1a (trong sb
nhiing c4i khéc) phenyl tuy ¥ dugc thé bing mot hofic nhiéu phan ti thé duge
chon tr nhém phén tir thé nhu dugc x4c dinh trong phan Ban chit ky thut cia
sang ché. Mot vi du vé phenyl tuy y dugc thé bang 1 dén 5 phan tir thé 13 vong
dugc minh hoa dudi dang U-1 trong Bang thé hién 1, trong d6, vi du, Rv 13 R7
nhu dugc xé4c dinh trong phan Ban chét k¥ thuét cia séng ché cho Q1, hoic Rv 1a
R10 nhu duge xé4c dinh trong phan Béan chét k§ thuét ctia sang ché cho Q2,varla
mot sb nguyén (tir 0 t&i 5).

Nhu néu trén, Ql va Q2 ¢6 thé 1a (trong sb nhimg cai khac) vong di vong
chura bdo hoa hoan toan ¢6 5 hodc 6 canh, tuy y dugc thé b'?mg mot hodc nhiéu
phin tir thé duoc chon tir nhém phén tir thé nhu duge x4c dinh trong phén Ban
chét k¥ thuat cta sang ché. Vi du vé vong di vong thom chua bdo hoa c6 5 hodc 6
canh tuy ¥ dugc thé bing tir mot hodc nhiéu phan tir thé bao gdm céac vong U-2
dén U-61 dugc minh hoa trong Bang thé hién 1 trong d6 Rv 1a phéan tir thé bat ky
nhu dugc x4c dinh trong phin Ban chat k¥ thuat ciia sang ché cho Q! va Q2, var
1a s6 nguyén nim trong khoang tir 0 ti 4, gii han bsi sb cac vi tri sin c6 trén méi
nhom U. Béi véi U-29, U-30, U-36, U-37, U-38, U-39, U-40, U-41, U-42 va U-43
chi c6 mot vi tri sdn c6, dbi v6i cac nhém U nay r duoc gidi han & céc sé nguyén 0
hodc 1, va r 1a 0 ¢6 nghia 1a nhém U 1a khong duge thé va hydro c6 mét & vi tri
dugc chi ra béi (RVY)y.

Bang thé hién 1

®) SR, S R 4/Rv
WQ \”j fﬁ \”_7 O
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Nhu néu trén, Q! va Q2 ¢6 thé 1a (trong sb nhitng céi khac) hé vong hai vong

di thom ¢6 8, 9 hodc 10 canh tuy ¥ dugc thé bing mot hodc nhiéu phin tir thé

" dugc chon tir nhém phan tir thé nhu duoc xac dinh trong phan Ban chét k¥ thuat

ctia sang ché cho Q1 va Q2. Vi du vé hé vong hai vong di thom c6 8, 9 hodc 10

canh tuy ¥ duoc thé bang tir mot hoic nhiéu phén tir thé bao gbm cac vong U-62
dén U-100 dugc minh hoa trong Bang thé hién 2 trong d6 Rv 14 phén tir thé batky-

nhu duogc x4c dinh trong phin Ban chét k§ thuét ctia sang ché cho Q! hodc Q2, va

r thuong 14 sé nguyén tir 0 t&i 4.
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Bang thé hién 2
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U-90 U-91 U-92 U-93
YN CT 2w O N, 7D
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U-98 U-99 U-100

Mic dit cac nhém RV duge chi ra trong céc ciu tric U-1 dén U-100, huu y
rang chiing khong cin c6 mit do chiing 1 phin tir thé tiy y. Luu y ring khi Rv 13
H khi duoc gin vao nguyén tir, thi n6 14 gidng nhau nhu thé nguyén tir nay khong
duoc thé. Nguyén tir nito cin thay thé dé dap tng hoéa tri clia chiing dugc thé bing
H hoic RY. Luu ¥ ring khi diém gfn két gitra (RV); va nhém U dugc minh hoa
dudi dang treo lo limg, (RV), ¢6 thé dugc gén vao nguyén tir cacbon hoic nito sin
c6 bét ky cia nhém U. Luu ¥ ring khi diém gén két trén nhém U dugc minh hoa
dudi dang treo lo ling, nhém U c6 thé duge gén vao phan con lai clia cong thirc 1
thong qua nguyén tir cacbon hodc nito sin c6 bat ky ctia nhém U bang cach thay
thé nguyén tir hydro. D& hoat tinh diét c¢6 I6n nhat, tdt hon 13, nhém U dugc gin
v6i phén con lai cia coéng thire 1 thong qua nguyén tir cacbon hoic nito sin ¢ trén
vong chua béo hoa hoan toan cita nhém U. Luu y rang mot s nhém U chi c6 thé
dugc thé bang dudi 5 nhém RV (vi dy, U-2 dén U-5, U-7 dén U-48, va U-52 dén
U-61).

Nhu néu trén, RO va Q2 ciing véi nguyén tir nito' ma ca hai lién két tao ra hé
vong hai vong c6 8 téi 10 canh. M6t vai vi du dugc thé hién trong Bang thé hién

3.
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Bang thé hién 3
\ ) \ R \ ()
\ G P 0O =
U-103 U-104 U-105

Trong phin mb ta va yéu ciu bao ho, thuat ngir “piperidinon” va céc thuét
ngit lién quan nhu nhur “vong piperidinon” chi chit din xuéit 2-oxo-piperidin theo
hé danh phép tém tit héa hoc, bao gdbm din xuét trong d6 nguyén tir oxy clia gbc
2-ox0 dugc thay thé b%mg S hoac NR12 duéi dang Y1, trir khi duoc gi6éi han &
nguyén tir oxy trong trudng hop cu thé.

Nhiéu phuong phéap tdng hop khic nhau di biét trong linh virc k¥ thuat nay
d8 c6 thé didu ché cac vong va hé vong di vong thom va khéng thom; dé xem xét
k§ hon tham khao bd tam tdp Comprehensive Heterocyclic Chemistry, A. R.
Katritzky and C. W. Rees editors-in-chief, Pergamon Press, Oxford, 1984 va bd
mudi hai tdp Comprehensive Heterocyclic Chemistry II, A. R. Katritzky, C. W.
Rees and E. F. V. Scriven editors-in-chief, Pergamon Press, Oxford, 1996.

Hop chit theo sang ché c6 thé c6 mit dudi dang mot hodc nhiéu chét dong
phan 14p thé. Chét ddng phan 14p thé khac nhau bao gbm cac chit déng phan dbi
anh, cac chit ddng phan khong dbi quang, cac chit dong phan atropy va céc chét
ddng phén di hinh. Ché4t ddng phén 14p thé 13 cac chét dbng phén co céu tric giéng
nhau nhung khéac nhau vé viéc sip xép nguyén tir clia chiing trong khong gian va
bao gdm chit ddng phan dbi anh, chit déng phan khong d6i quang, cht dong
phén cis-trans (con goi la chét ddng phan d1 hinh) va chét déng phéan atropy. Chét
ddng phan atropy 1a két qua ctia viéc quay c6 han ché quanh céc lién két don ma
tai 6 hang rao quay 1a d 16n dé cho phép tach cac chit ddng phan. Ngudi c6 hiéu
biét trong linh vuc nay can hiéu ring mot chét ddng phan 14ap thé c6 thé hoat dong -
nhiéu hon va/hoic c6 thé c6 cac tac dung 6 loi khi dugc 1am gidu tuong dbi so
v6i cac chét ddng phan 1ap thé khac hodc khi dugc tach khoi céc chét déng phan

1ap thé khac. Ngoai ra, ngudi c6 hiéu biét trong linh vuc nay ciing biét cach dé
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tach, lam giau, va/hodc didu ché mot cach c6 chon loc cac chit df‘)ng phén lap thé
nay. Hop chét theo sang ché c6 thé c6 mit dudi dang hon hop chia chét dong
phin 14p thé, chit ddng phan l1ap thé riéng r& hoic dudi dang quang hoat. Cu thé,
khi R4 va RS ddu 1a H, thi phin tir th C(=Y2)N(Q2)(R®) va Q! phin I6n 12 &
dang c4u hinh trans duoc wu tién v& mit nhiét dong trén vong piperidinon.

Vi dy, nhu duge thé hién & dudi, gbe C(O)N(Q2)(RY) (tirc 1a trong cong thire
1 trong d6 ca hai Y1 va Y2 déu 1a O; va J 1a —-CR2R3- va R2 va R3 déu 1a H) gin
két voi nguyén tir cacbon & vi tri 3 ciia vong amit va Q! gin két v6i nguyén tir
cacbon & vi tri 4 ciia vong piperidinon thudng dugc tim thiy trong cAu hinh trans.
Hai nguyén tir cacbon nay déu c6 tdm khong d6i xtmg. Hai cip lién quan nhét ciia
céc chit ddng phan d6i anh dugc thé hién dudi dang cong thic 1' va cong thie 1".
Mic di sang ché @& cap dén tit ca cac chit dong phén 1ap thé, nhung dugc vu tién
1a cip ddng phan ddi anh vé kha ning kiém so4t sinh hoc dugc x4c dinh dudi dang
cong thirc 1°. D& xem xét toan dién vé tit ca cac khia canh ciia chit ddng phan lap
thé, xem Emnest L. Eliel and Samuel H. Wilen, Stereochemistry of Organic Cdc
hop chdt, John Wiley & Sons, 1994.

1
Q' o L e
z Q2 \\\\ /Q
e 4R Y N
4S8 N I
I6 R®
R N o)
¥ Y
R
Rl
1' 1"

Ngudi ¢ hiéu biét trong linh vuc k¥ thuat ndy ciing can hiéu ring nguyén tir
cacbon & vi tri thir 5 hodc 6 cila vong piperidinon ciing chira tim 1ap thé dugc chi
ra boi ky hiéu (*) nhu duoc thé hién trong Cong thirc 1°". Séng ché dé cép dén tat
ca céc chét d(‘“)ng phﬁn lap thé, va vi vay, khi R2 va R3, hoic R2A ya R3A khong
phai 1a phén tir thé giéng nhau, thi hdn hop chira cac chit déng phan khang dbi
quang 13 kha thi.
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Phin mé ta phan tir duoc thé hién bang hinh v& trong ban mé ta ndy tuén
theo quy wdc chuin vé mé ta héa hoc 1ap thé. Dé thé'hién céu hinh 14p thé, cac
lién két xuit hién trén mit phing cia hinh v& va huéng dén ngudi xem duge thé
hién bang cac mbi ndi rin trong d6 diém cubi rong cia mdi ndi nay duoc gin vao
nguyén tir xuat hién trén mit phing cia hinh v&.vé phia ngudi xem. Cac gin két
bén duéi mit phing cua hinh v& va cach xa ngudi xem duge biéu hién bing cac
mdi ndi phu trong d6 diém cubi hep cia mbi nbi nay duoc gin vao nguyén tir cach
xa hon nira ngudi xem. Pudng ké rong c¢b dinh dé chi gin két c6 hudéng nguoc lai
hodc trung tinh so véi gin két dugc thé hién bing cac mdi ndi rin hodc mbi nbi
phu; duong ké réng c¢b dinh ciing thé hién gén két trong cac phan tir hodc cac phan
clia phan tr ma c4u hinh 14p thé dic biét khong dugc dy dinh dé mé ta cu thé.

Sang ché ciing bao gdm cac hdn hgp raxemic, vi du, lugng bang nhau cia
cac chit ddng phan d6i 4nh c6 cac Cong thirc 1° va 1" (va tuy y 1™). Ngoai ra,
sang ché bao gdm hop chit duoc 1am giau so v6i hdn hop raxemic trong chét dong
phan d6i anh c6 cong thirc 1. Sang ché ciing bao gdm cac chit ddng phan dbi anh
hau nhu tinh khiét ciia hop chit c¢6 cong thire 1, vi du, Cong thirc 1’ va Cong thirc
1"

Khi dugc 1am giau vé mic ddng phan dbi anh, mot chit déng phan dbi anh
c6 mit véi lugng 16n hon so véi cac chét d(‘?)ng phéan dbi anh khac, va muc do giau
nay c6 thé duogc xac dinh bang su biéu thj cua ty 16 ddng phan ddi anh (ER) duogc
biéu thi dudi dang dién tich % tuong dbi ctia hai chit ddng phan ddi anh dugc xéac
dinh bang sic ky 10ng hiéu ning cao khong dbi xtmg. |

Tét hon 13, ché phdm theo sang ché c6 it nhit 50% ER; tét hon nita 13 it nhat
75% ER; con t6t hon nita 13 it nhét 90% ER; va tot nhét 1 it nhit 94% ER cia

chit déng phan hoat déng hon. Puoc wu tién 13 cac phuong 4n d6 tinh khiét vé
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mit ddng phan dbi anh ctia chit déng phan hoat dong hon.

Hop chit c6 cong thirc 1 c6 thé chira cac tim khong dbi xtmg bd sung. Vi du,
chinh céc phan tir thé va cac hop phin phan tir khac nhu R2, R3 va RO ¢6 thé chira
cac tam khong d6i ximg. Sang ché bao ham hdn hop raxemic cﬁng nhu céc cdu
hinh 14p thé giau va gan nhu tinh khiét & cac tim khong di ximg bd sung nay.

Hop chét theo sang ché co6 thé c6 mit dudi dang mdt hogc nhidu chit dong
phan cdu hinh do su quay giéi han & khoang gén két amit C(O)N(Q2)(R9) trong
Céng thuc 1. Sang ché bao gdm hdn hop ciia chit dong phan ciu hinh. Ngoai ra,
sang ché bao gém hop chit duoc 1am gidu & conforme so v6i cac hop chét khéc.
Hop chét ¢6 cong thirc 1 thudng ton tai & nhiéu hon mét dang, va do d6 Cong thirc
1 bao gdm tit ca cac dang tinh thé va khong tinh thé ciia cic hop chét chiing c6
mat. Dang khong tinh thé bao gdm cic phuong 4n 13 chét rin nhu sap va gém
cling nhu cac phuong éﬁ 1a chét 16ng nhu dung dich va chit néng chay. Dang tinh
thé bao gdm céac phuong 4n vé co ban 1a dang tinh thé don va c4c phuong 4n 13
hén hop chira chét da hinh (tirc 14 cic dang tinh thé khac nhau). Thuat ngit “dang
da hinh” dugc ding d& chi dang tinh thé cu thé ciia hop chét hoa hoc c6 thé két
tinh & cac dang tinh thé khac nhau, cic dang ndy c6 cic phén tir trong mang tinh
thé c6 su sip xép va/hodc cu hinh khac nhau. Mic du chat da hinh c6 thé c6
thanh phan héa hoc giéng nhau, chung ciing c6 thé khac nhau vé thanh phén do su
c6 mdt hodc khong c6 mét ciia nude déng két tinh hoidc céc phan tir khéac, c6 thé
duoc lién két yéu hoic manh trong mang nay. Chit da hinh c6 thé khac vé cac dic
tinh héa hoc, vit ly va sinh hoc nhu hinh dang, ty trong, do ciing, mau séc, do én
dinh hoa hoc, diém néng chay, d6 4m, d6 nhay, tc d6 hoa tan va tinh sinh kha
dung cta tinh thé. Ngudi c¢6 hiéu biét trong linh vuc ndy cin hiéu ring chit da
hinh ctia hop chét c6 cong thirc 1 c6 thé c6 cac tac dung c6 loi (vi du, thich hop dé
diéu ché cac ché phim hiru ich, dic tinh sinh hoc cai thién) so véi cac chit da hinh
khac hoic hdn hop ciia chit da hinh cia ciing hop chét c6 cong thirc 1. Viée didu
ché va téch chit da hinh cu thé ciia hop chét c6 cong thirc 1 ¢6 thé dat dugc bing
c4c phuong phép da biét dbi voi ngudi c6 hidu biét trong linh vurc nay bao gom, vi

du, phuong phap két tinh bang cach st dung cic dung mdi va céc nhiét do da
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chon. P& xem xét toan dién vé chit da hinh, xem R. Hilfiker, Ed., Polymorphism
In the Pharmaceutical Industrial, Wiley-VCH, Weinheim, 2006.

Ngudi c6 hidu biét trong linh vure niy cin hiéu ring khéng phai tht ca cac di
vong chira nito c6 thé tao thanh cac N-oxit vi nito cn mét cip don 1¢ @ oxy hoa
thanh oxit; ngudi c6 hiéu biét trong linh vure nay can hiéu ring cac di vong chira
nito ndy c6 thé tao thanh cac N-oxit. Ngudi c6 hiéu biét trong linh vuc ciing cin
hiéu ring cac amin bac ba c6 thé tao thanh N-oxit. Cac phuong phap tbng hop dé
diéu ché cac N-oxit ciia cac di vong va amin béc ba 13 da biét d6i v6i ngudi co
hiéu biét trong linh virc nay bao gdm phuong phap oxy hoa di vong va amin bac
ba bang cac axit peroxy nhur axit peraxetic va 3-cloperbenzoic (MCPBA), hydro
peroxit, alkyl hydropéroxit nhu #-butyl hydroperoxit, natri perborat, va dioxiran
nhu dimetyldioxiran. Cac phuong phép diéu ché cac N-oxit nay duge md ta rong
rdi va xem xét trong tai li€u, 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 c6 hiéu biét trong linh virc nay ciing can hiéu ring do méi trudng va
cac didu kién sinh Iy hoc, cac mudi ctia hop chit hod hoc & trang thai cin bang véi
cac dang khong mubi twong tmg cia chiing, cac mubi c6 tinh hitu ich sinh hoc ciia
cac dang khong mudi. Do d6, rt nhiéu dang mudi cta hop chéit c6 cong thirc 1
hitu ich dé phong trir thyc vat khong duge mong mubn (tirc 13 thich hop vé mat
néng dung). Cac mudi ciia hop chét c6 cong thirc 1 bao gém cac mudi cong axit
vGi cac axit vo co hodc hitu co nhu axit bromhydric, axit clohydric, axit nitric, axit

phosphoric, axit sulfuric, axit axetic, axit butyric, axit fumaric, axit lactic, axit
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maleic, axit malonic, axit oxalic, axit propionic, axit salixylic, axit tartric, axit
4-toluensulfonic hodc axit valeric. Khi hop chét ¢6 cong thirc 1 chira gdc axit nhur
axit carboxylic hoic phenol, mudi ciing bao gdm cac mubi duge tao ra tir cic bazo
v0 co hodc hitu co nhu pyridin, trietylamin hodc amoniac, hodc amin, hydrit,
hydroxit hodc cacbonat cua natri, kali, lithi, canxi, magie hodc bari. Do d6, sang
ché bao gbém hop chét duoc chon tir hop chét c6 cong thirc 1, N-oxit va cac mudi
thich hgp cta chiung |

Céc phuong 4n theo sang ché nhu dugc mé ta trong phan Ban chit k§ thuét
ctia sang ché bao gdm (trong d6 Cong thirc 1 duoc st dung trong cac phuong 4n
sau ké ca cac N-oxit va mubi cia ching):

Phuong 4n 1. Hop chét ¢6 cong thirc 1, trong d6 Q1 12 vong phenyl tiy y
duoc thé béng tdi da 5 phén tr thé doc 1ap dugce chon tl‘I~R7.

Phuong 4n 2. Hop chét theo phuong 4n 1, trong 66 Q! 1a vong phenyl duoc
thé bang 1 t6i 3 phin tir thé doc 1ap duge chon tir R7.

Phuong 4n 3. Hop chét theo phwong 4n 2, trong d6 Q1 13 vong phenyl dugc
thé bang 1 t&i 2 phan tir thé doc 1ap duoc chon tir R7.

Phuong 4n 4. Hop chét ¢6 cong thirc 1 hoic theo phuong 4n bat ky trong s
cac phuong 4n tir 1 t6i 3, trong d6 Q1 13 vong phenyl c6 phén tir thé duoc chon tir
R7 & vi tri meta (vi dy, 3-) hoaé vi tri para (4-) (va cac phén tir thé khac tiy ¥).

Phuong 4n 5. Hop chét theo phwong 4n 4, trong d6 Q! 1a vong phenyl ¢6
phin tir thé dugc chon tir R7 & vi tri meta (va cac phan tir thé khac tiy ).

Phuong 4n 6. Hop chét theo phwong 4n 4, trong d6 Q! 14 vong phenyl c6
phén tir thé dugc chon tir R7 (’r.vi tri para (va cac phén tir thé khéc tiy y).

Phuong 4n 7. Hop chét ¢6 cong thic 1 hoic theo phuong 4n bit ky trong s6
cac phuong an tir 1 t6i 6, trong d6 khi Q! 1a vong phenyl dugc thé bing it‘nhét hai
phén ttr thé duge chon tir R7, thi mot phﬁn tir thé & vi tri meta va it nhit mot phén

tir thé kia & vi tri para lién k& (ctia vong phenyl).
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Phuong 4n 8. Hop chét c6 cong thire 1 hodc theo phuong 4n bat ky trong s&
céc phuong an tir 1 t6i 7, trong d6 Q1 13 vong phenyl dugc thé bang 1 phan tir thé
duge chon tir R7 & vi tri meta hodc vi tri para hbac duoc thé b?mg 2 phﬁn tir thé
doc 1ap dugc chon tir R7 trong d6 mot phén tir thé & vi tri meta va phén tir thé kia
& vi tri para lién ké.

- Phuong 4n 9. Hop chét theo phuong 4n 8, trong d6 Q1 12 vong phenyl dugc
thé bang 1 phin tir thé dugc chon tir R7 & vi tri meta hodic dugc thé bang 2 phin tir
thé doc 1ap dugc chon tir R7 trong d6 mét phﬁn ttr thé & vi tri meta va phén tir thé
kia & vi tri para lién k&. .

Phuong 4n 10. Hop chét theo phuong 4n 8, trong d6 Q1 13 vong phenyl dugc
thé béng 1 phén ttr thé duge chon tir R7 & vi tri para hodc dugc thé bﬁng 2 phén tr
thé doc lap dugce chon tir R7 trong d6 mot phﬁn ttr thé & vi tri meta Vé'phén tir thé
kia & vi tri para lién ké.

Phuong 4n 11. Hop chét c6 cong thirc 1 hoic theo phuong 4n bét ky trong s&
cac phuong an tir 1 t6i 10, trong do Q2 1a vong phenyl duoc thé bang t6i da 5 phan
ttr thé doc 1ap dugce chon tir RI10,

Phuong 4n 12. Hop chét theo phuong 4n 11, trong d6 Q2 1 vong phenyl
dugc thé bing 1 t&i 3 phén tir thé doc 14p dugc chon tir R10,

Phuong 4n 13. Hop chét theo phuong 4n 12, trong d6 Q2 1a vong phenyl
dugc thé bing 1 t6i 2 phin tir thé doc 14p duge chon tir R10.

Phuong 4n 14. Hop chét c6 cong thie 1 hoic theo phuong an bét ky trong s6
cac phwong an tir 1 t6i 13, trong d6 Q2 1a vong phenyl c6 it nhit mot phan tir thé
dugc chon tir R10 & vi tri ortho (vi du, 2-) (va céc phén tir thé khéc tiy ¥).

Phuong 4n 15. Hop chét c6 cong thic 1 hoic theo phuong 4n bt ky trong sd
céc phuong 4n tir 1 t6i 14, trong d6 khi Q2 14 vong phenyl duge thé bing it nhit
hai phin tir thé duogc chon tir R10, thi it nh4t mét phan tir thé & vi tri ortho va it

nhit mot phin tir thé & vi tri meta lién ké (ciia vong phenyl).
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Phuong an 16. Hop chét c6 cong thirc 1 hodc theo phurong 4n bét ky trong sb
cac phuong an tir 1 t6i 15, trong 46 Q2 14 vong phenyl duoc thé bing 1 phin tir
thé duoc chon tir R10 & vi tri ortho hodc dugc thé béng 2 phé‘m tir thé doc lap dugce
chon tur R10 trong d6 mat phén ttr thé & vi tri ortho va phe“m tir thé kia & vi tri meta
lién ke.

Phuong 4n 17. Hop chét c6 cong thirc 1 hoic theo phuong 4n bit ky trong sb
céc phwong 4n tir 1 t6i 16, trong d6 mdi R7 va R10 doc 14p 1 halogen, xyano,
nitro, C1—C4 alkyl, C1—C4 haloalkyl, C»—C4 alkenyl, Cp—C4 haloalkenyl Cp—C4
alkynyl, Co—C4 haloalkynyl, C1—C4 nitroalkyl, Cp—C4 nitroalkenyl, C>—Cy
alkoxyalkyl, Co—C4 haloalkoxyalkyl, C3—C4 xycloalkyl, C3—C4 haloxycloalkyl,
C1—C4 alkoxy, C1—C4 haloalkoxy, Cp—C4 alkenyloxy, Cp—C4 haloalkenyloxy,
C3—C4 alkynyloxy, C3—C4 haloalkynyloxy, C3—C4 xycloalkoxy, C1—C4 alkylthio,
C1—C4 haloalkylthio, C1—C4 alkylsulfinyl, C1—C4 haloalkylsulfinyl, C1—C4
alkylsulfonyl, C1—C4 haloalkylsulfonyl, C>—C4 alkylcarbonyl, Co—C4
alkylcarbonyloxy, C1—C4 alkylsulfonyloxy, C1—C4 haloalkylsulfonyloxy, C1—C4
alkylamino, Cp—C4 dialkylamino, formylamino, C>—C4 alkylcarbonylamino, -
SF3, -SCN, C3—C4 trialkylsilyl, trimetylsilylmetyl hodc trimetylsilylmetoxy.

Phuong 4n 18. Hop chét theo phuong 4n 17, trong d6 mdi R7 doc lap 1a
halogen, xyano, C1—Cj alkyl, C1—C3 haloalkyl hogc C1—C3 alkylsulfonyl.

Phuong 4n 19. Hop chét theo phuong 4n 18, trong d6 m&i R7 dgc 1ap 14
halogen hodc C1—C» haloalkyl.

Phuong 4n 20. Hop chét theo phuorng\én 19, trong d6 mdi R7 doclap 1a
halogen hodc Cj haloalkyl.

Phuong 4n 21. Hop chét theo phuong 4n 20, trong d6 mdi R7 déc lap 1a
halogen hodc C; floroalkyl.

Phuong 4n 22. Hop chit theo phuong 4n 21, trong d6 mdi R7 ddc 1ap 14
halogen hodc CF3.
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Phuong 4n 23. Hop chit theo phuong 4n 22, trong d6 méi R7 doc 1ap 14 F,
CL Br hodc CF3.

Phuong 4n 24. Hop chét theo phuong 4n 23, trong d6 mbi R7 doclapIaF
hogc CF3.

Phuong 4n 25. Hop chit theo phuong 4n 23, hoic 24 trong d6 t6i da duy nhét
mdt phén tir thé CF3 c6 mit va & vi tri meta hogc vi tri para ctia vong phenyl QL.

Phuong 4n 26. Hop chét theo phuong 4n 25, trong d6 t61 da duy nhit mot
phin tir thé CF3 c6 mit va & vi tri meta ciia vong phenyl QL

Phuong 4n 27. Hop chét theo phuong 4n 25, trong d6 t6i da duy nhat mét
phén tir thé CF3 c6 mit va & vi tri para ctia vong phenyl QL

Phuong 4n 28. Hop chit theo phuong an bat ky trong s6 cac phwong an tir 17
t6i 27, trong d6 mbi R10 doc 14p 1a halogen, xyano, nitro, C1—C» alkyl, C1—-C3
haloalkyl hogc C1—C3 alkylsulfonyl.

Phuong 4n 29. Hop chét theo phuong 4n 28, trong d6 mdi R10 doc 1ap 1a
halogen hoac C1—C» haloalkyl.
| Phuong 4n 30. Hop chit theo phuong 4n 29, trong d6 mdi R10 doc 1ap 1a
halogen hodc C1 haloalkyl.

Phuong 4n 31. Hop chét theo phuong 4n 30, trong d6 mdi R10 doc 1ap 1a
halogen hodc Cj floroalkyl.

Phuong 4n 32. Hop chét theo phuong 4n 31, trong d6 mdi R10 doc 1ap 1a
halogen hodc CF3.

Phuong an 33. Hop chét theo phwong 4n 32, trong d6 mdi R10 doc 1ap 13 F,
Cl, Br hodc CF3.

Phuong &n 34. Hop chét theo phuong 4n 33, trong d6 mai R10 doc lap 1a F
hodc CF3.

Phuong 4n 35. Hop chét theo phuong 4n 34 trong d6 mdi R10 1a F.
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Phuong 4n 36. Hop chét ¢ cong thirc 1 hodc theo phuong 4n bét ky trong sb
céc phuong 4n tir 1 t6i 35, trong d6 ddc 1ap v6i nhau, mdi RO vaR11 doc 1ap 1a H
hodc C1—Cy alkyl.

Phuong 4n 37. Hop chét theo phuong 4n 36, trong d6 doc 1ap v6i nhau, mdi
R vaR!l 13 CH;3.

Phuong 4n 38. Hop chét c6 cong thirc 1 hOE:C theo phuong 4n bt ky trong s6
cac phwong 4n tir 1 t6i 37, trong d6 Y113 O.

Phuong 4n 39. Hop chét ¢ cong thirc 1 hoic theo phuong an bét ky trong sb
céc phuong 4n tir 1 t6i 38 trong d6 Y2 12 O.

Phuong 4n 39a. Hop chét c6 cong thirc 1 hoic theo phuong an bét ky trong
s cac phuong an tir 1 t6i 38 trong d6 R1 1a H hogc C1—Cg alkyl.

Phuong 4n 40. Hop chét theo phuong 4n 39a, trong d6 R! 12 H hoic CH3.

Phuong 4n 41. Hop chét theo phuong 4n 40, trong d6 Rl 1aH.

Phuong 4n 41a. Hop chét theo phuong 4n 40, trong d6 R11a CHj.

Phuong 4n 42. Hop chét ¢ cong thirc 1 hoic theo phuong an bét ky trong sb
cac phuong éan tir 1 t6i 41a, trong do R2 12 H hoic CH3.

Phuong 4n 43. Hop chét theo phuong &n 42, trong do R2 JaH.

Phuong 4n 44. Hop chét c6 cong thirc 1 hoic theo phuong an bét ky trong s6
cic phuong 4n tir 1 t6i 43, trong d6 R3 1a H hodc CH3.

Phuong 4n 45. Hop chét theo phuong 4n 44, trong d6 R31aH.

Phuong 4n 46. Hop chét c6 cong thirc 1 hoic theo phuong 4n bét ky trong sb
cac phuong 4n tir 1 t6i 45, trong 36 R2A 13 H hoge CH3.

Phuong é4n 47. Hop chit theo phuong 4n 46, trong d6 RZA 13 H.

Phuong 4n 48. Hop chét c6 cong thirc 1 hodc theo phwong 4n bét ky trong sb
cac phuong 4n tir 1 t6i 47, trong 6 R3A 1a H hogc CH3.

Phuong 4n 49. Hop chét theo phuong 4n 48, trong d6 R3A1aH.
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Phuong 4n 50. Hop chét c6 cong thirc 1 hoic theo phuong an bét ky trong s6
cac phuong 4n tir 1 t6i 49, trong d6 R4 1a H hozc CH3.

Phuong 4n 51. Hop chét theo phuong 4n 50, trong d6 R4 1aH.

Phuong 4n 52. Hop chét c6 cong thirc 1 hogc theo phuong 4n bét ky trong s6
céc phuong 4n tir 1 t6i 51, trong d6 RS 14 H hoic CH3.

-Phuong 4n 53. Hop chét theo phuong 4n 52, trong d6 RS 1a H.

Phuong 4n 54. Hop chit c6 cong thirc 1 hoic theo phuong 4n bét ky trong sb
cac phuong 4n tir 1 t6i 53, trong d6 RO 1a H hoic CH3.

Céc phuohg an cla sang ché, bao gdm cac phuong 4n 1-54 néu trén ciing
nhu cic phuong 4n khéac bat ky duoc mo ta trong ban mo ta ndy, c6 thé duoc két
hop theo céach bét ky, va phin mé ta vé cac bién trong cic phuong 4n nay khong
nhitng d& cip dén cac hop chit c6 cong thirc 1 ma con d& cap dén céc hop chét ban
dAu va cac hop chét trung gian hitu ich dé didu ché hop chét c6 cong thirc 1. Ngoai
ra, cdc phuong 4n cia sang ché, bao gém cac phuong 4n 1-54 néu trén ciing nhu
cac phuong 4n khac bat ky dugc md ta trong ban md ta nay, va td hop bét ky cia
chung, d& cap dén ché phdm va phuong phap theo sang ché.

T4 hop ciia cac phuong an 1-54 duge minh hoa bang:

Phuong 4n A. Hop chét c6 cong thirc 1, trong d6:

mdi R7 va R10 doc 1ap 1a halogen, xyano, nitro, C]—C4 alkyl, C1—C4 haloalkyl,
Cy—C4 alkenyl, C»—C4 haloalkenyl Cp—C4 alkynyl, Cp—C4 haloalkynyl, C1—Cy4
nitroalkyl, C»—C4 nitroalkenyl, C»—C4 alkoxyalkyl, Cp—C4 haloalkoxyalkyl,
C3—C4 xycloalkyl, C3—C4 haloxycloalkyl, C1—C4 alkoxy, C1—C4 haloalkoxy, Cy—
C4 alkenyloxy, Cp—C4 haloalkenyloxy, C3—C4 alkynyloxy, C3—Cyg
.haloalkynyloxy, C3—C4 xycloalkoxy, C1—C4 alkylthio, C1—C4 haloalkylthio, C1—
C4 alkylsulfinyl, C1—C4 haloalkylsulfinyl, C1—-Cy4 alkylsulfonyl, C1—C4
" haloalkylsulfonyl, C)—Cy alkylcarbonyl, Co—Cy4 alkylcarbonyloxy, C1—C4
alkylsulfonyloxy, C1—C4 haloalkylsulfonyloxy, C1—C4 alkylamino, Cp—Cyg
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dialkylamino, formylamino, C9—C4 alkylcarbonylamino, -SF3, -SCN, C3-C4
trialkylsilyl, trimetylsilylmetyl hodc trimetylsilyimetoxy; va
mdi RY vaR!1 doc 14p 1a H hosc C1—C alkyl.
Phuong an B. Hop chét theo phuong 4n A, trong do:
mdi Y1 va Y212 0;
R1 12 H hogc C1-Cg alkyl; va
mdi R2, R3, R2A R3A R4, RS vaRO 1aH.
Phuong 4n C. Hgp chét theo phuong 4n B, trong do:
R1 14 H hoic Me. _
Phuong 4n D. Hop chét theo phuong 4n C, trong d6:
Q! 1a vong phenyl duoc thé bang 1 t6i 3 phén tir thé doc 1ap duoc chon tir R7;va
Q2 14 vong phenyl duoc thé bing 1 t6i 3 phén tir thé doc 1ap dugc chon tir R10,
Phuong 4n E. Hop chét theo phuong 4n D, trbng do:
mbi R7 doc lap 1a halogen, xyano, C1—C» alkyl, C1—C3 haloalkyl hogc C1-C3
alkylsulfonyl; va _
mdi R10 doc 14p 13 halogen, xyano, nitro, C1—C5 alkyl, C1—C3 haloalkyl hodc
C1—C3 alkylsulfonyl.
Phuong 4n F. Hop chét theo phuong 4n E, trong do:
Q! 1a vong phenyl duoc thé bang 1 phén tir thé dugc chon tir R7 & vi tri meta
hodc vi tri para hodc dugc thé b%lng 2 ph::?m tir thé doc lap dugc chon tir R7 trong
do6 mot phﬁn ttr thé & Vi, tri meta va phf‘in tir thé kia & vi tri para; va
Q2 1a vong phenyl duoc thé bang 1 phan tir thé dwoc chon tir R10 & vi tri ortho
hodc duoc thé bang 2 phin tir thé doc 1ap dugc chon tir R10 trong d6 mot phan tir
thé & vi tri ortho va phén tir thé kia & vi tri meta lién ké.
Phuong 4n G. Hop chét theo phuong 4n F, trong do:
mdi R7 doc lap 12 F hodc CF3; va

mdiR10 13 F.
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Theo c4c phuong 4n cu thé, sang ché bao gdm cac hop chit c6 cong thirc 1
duoc chon tir nhém bao gdm cac hop chét sau:
N-(2,3-diflophenyl)-2-0x0-4-[3-(triflometyl)phenyl]-3-piperidincarboxamit (Hop
chét 9); |
2-0x0-N-[2-(triflometyl)phenyl)-4-[ 3-(triflometyl)phenyl]-3-piperidincarboxamit
(Hop chét 10);
N-(2,3-diﬂophenyl)-2-0x0-4¥[4-(triﬂometyl)phenyl]-3-piperidincarboxamit (Hop
chét 11);
(3S,45)-N-(2,3-diflophenyl)-4-(4-flophenyl)-1-metyl-2-oxo-3-piperidincarboxamit
(Hop chit 52);
4-[3-(diflometyl)phenyl]-N-(2,3-diflophenyl)-2-oxo-3-piperidincarboxamit (Hop
chét 49);
(3R,4S)-4-(3-clophenyl)-N-(2,3-diflophenyl)-2-0x0-3-piperidincarboxamit (Hop
chét 42); |
4-(3-clophenyl)-N-(2,3-diflophenyl)-2-oxo-3-piperidincarboxamit (Hop chét 36);
2-0x0-4-[3-(triflometyl)phenyl]-N-(2,3,4-triflophenyl)-3-piperidincarboxamit (Hop
chét 30);

(3R,4S5)-N-(3-clo-2-flophenyl)-2-ox0-4-[3-(triflometyl)phenyl]-3-
piperidincarboxamit (Hop chét 25);
(3R,4S5)-N-(2,3-diflophenyl)-2-ox0-4-[4-(triflometyl)phenyl]-3-
piperidincarboxamit (Hop chét 22); va
(3R.,4S5)-N-(2,3-diflophenyl)-2-ox0-4-[3-(triflometyl)phenyl]-3-
piperidincarboxamit (Hop chét 21).

Sang ché ciing d& cdp dén phuong phép phong trir thuc vt khong mong
mubn bao gdm budc dura vio noi tréng thuc vat luqné c6 tac dung diét co cua hop
chit theo sang ché (vi du, du6i dang ché phdm dugc mo ta trong ban md ta nay).
Pang chu ¥ 13 cac phuwong an d& cap dén cac phuong phap sir dung 13 cac phuong
an chira cac hop chit theo cac phuong 4n dugc md ta trén day. Hop chét theo sang

ché c6 thé duogc sir dung dé phong trir ¢ dai & nhidu cdy tréng nhu lia mi, lta
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mach, ngd, dau tuong, hoa huéng duong, cdy bong, ciy cai dau va cay laa, va cac
ciy tréng dic san nhur mia, cam quit, cdy &n qua va cay 14y hat.

Ciing dang luu y 1a céc phuong an vé ché phim diét co theo sang ché chira
hop chét theo céc Phuong 4n dugc md ta trén day.

Sang ché ciing bao gdbm hén hop diét ¢ chia (a) hop chét dugc chon tir
cong thie 1, N-oxit, va cac mubi cia chung, va (b) it nhit mot hoat chéit bd sung
dugc chon tir (b1) chét trc ché hé quang hop II, (b2) chét irc ché synthaza ciia axit
axetohydroxy (AHAS), (b3) chét trc ché axetyl-CoA carboxylaza (ACCaza), (b4)
chét tua auxin, va (b5) chét @c ché 5 enol-pyruvylshikimat-3-phosphat (EPSP)
synthaza, (b6) chat lam chuyén huéng dién tir trong hé quang hop 1, (b7) chét trc
ché protoporphyrinogen oxidaza (PPO), (b8) chéit &c ché glutamin synthetaza
(GS), (b9) chét e ché elongaza cia axit béo mach rit dai (VLCFA), (b10) chit trc
ché van chuyén auxin, (b11) chét wrc ché phytoen desaturaza (PDS), (b12) chét trc
ché 4-hydroxyphenyl pyruvat dioxyaza (HPPD), (b13) chét tc ché homogentisat
solanesyltransferaza (HST), (b14) chét trc ché sinh téng hop xenluloza, (b15) chit
diét c6 khac bao gdm chit pha v& qua trinh nguyén phan, hop chét arsen hitu co,
asulam, bromobutit, xinmetylin, cumyluron, dazomet, difenzoquat, dymron,
etobenzanit, flurenol, fosamin, fosamin-amoni, metam, metyldymron, axit oleic,
oxaziclomefon, axit pelargonic va pyributicarb, va (b16) chét an toan diét co; va
cac mudi cia cac hop chét tir cac hop chéf néu trong cac muc (b1) dén (b16).

“Chét trc ché hé quang hop II” (bl) 1a cac hop chét hoa hoc gin két véi
protein D-1 trén phan doan gin két Qg va do d6 phong bé su van chuyén dién tir
tr QA dén Qp trong mang thylakoit luc lap. Céc dién tir bi phong bé di qua hé
quang hop II dugc chuyén nhd mot loat phan tng dé tao ra cac hop chét doc pha
Vo mang té bao va gy hién tugng phdng luc lap, 1o ri mang, va cubi cliing 13 pha
v cAu trac té bao. Phan doan gén két QR co ba vi tri gén két khac nhau: vi tri gén
két A gén két triézin nhu atrazin, triazinon n_hu hexazinon, va uraxil nhu bromaxil,
vi tri gén két B gin két phenylure nhu diuron, va vi tri gin két C gin két
benzothiadiazol nhu bentazon, nitril nhu bromoxynil va phenyl-pyridazin nhu

. pyridat. Vi du, vé chat @&c ché hé quang hop II bao gbém ametryn, amicarbazon,
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atrazin, bentazon, bromaxin, bromfenoxim, bromoxynil, clobromuron, cloridazon,
clotoluron, cloxuron, cumyluron, xyanazin, daimuron, desmedipham, desmetryn,
dimefuron, dimetametryn, diuron, ethidimuron, fenuron, flometuron, hexazinon,
ioxynil, isoproturon, isouron, lenaxil, linuron, metamitron, metabenzthiazuron,
metobromuron, metoxuron, metribuzin, monolinuron, neburon, pentanochlor,
phenmedipham, prometon, prometryn, propanil, propazin, pyridafol, pyridat,
siduron, simazin, simetryn, tebuthiuron, terbaxin, tefbumeion, terbutylazin,
terbutryn va trietazin. Luu ¥ 12 hop chit theo sang ché dugc phéi trdn véi atrazin,
bromoxynil hodc bentazon. Pang luu ¥ 13 hop chit theo sang ché duoc phdi tron
véi atrazin, bromoxynil hodc metribuzin.

“Chét (rc ché AHAS” (b2) 1a cac hop chit hod hoc trc ché synthaza ciia axit-
axetohydroxy (AHAS), con dugc goi la axetolactat synthaza (ALS), va do dé tiéu
diét thyuc vat bﬁng cach trc ché qua trinh tao ra axit amin béo mach nhénh nhu
valin, leuxin va isoleuxin, cdn cho qué trinh tbng hop protein va sinh trudng té
bao. Vi du, vé chét (rc ché AHAS bao gém amidosulfuron, azimsulfuron,
bensulfuron-metyl, bispyribac-natri, cloransulam-metyl, clorimuron-etyl,
closulfuron, xinosulfuron, xyclosulfamuron, diclosulam, etametsulfuron-metyl,
etoxysulfuron, flazasulfuron, florasulam, flucarbazon-natri, flumetsulam,
flupyrsulfuron-metyl, flupyrsulfuron-natri, foramsulfuron, halosulfuron-metyl,
imazametabenz-metyl, imazamox, imazapic, imazapyr, imazaquin, imazetapyr,
imazosulfuron, iodosulfuron-metyl (bao gdm mudi natri), iofensulfuron (2-iodo-N-
[[(4-metoxy-6-metyl-1,3,5-triazin-2-yl)amino]carbonyl|benzensulfonamit),
mesosulfuron-metyl, metazosulfuron (3-clo-4-(5,6-dihydro-5-metyl-1,4,2-
dioxazin-3-yl)-N-[[(4,6-dimetoxy-2-pyrimidinyl)amino]carbonyl]-1-metyl-1H-
pyrazol-5-sulfonamit), metosulam, metsulfuron-metyl, nicosulfuron, oxasulfuron,
penoxsulam, primisulfuron-metyl, propoxycarbazon-natri, propyrisulfuron (2-clo-
N-[[(4,6-dimetoxy-2-pyrimidinyl)amino]carbonyl]-6-propylimidazo[1,2-
b]pyridazin-3-sulfonamit), prosulfuron, pyrazosulfuron-etyl, pyribenzoxim,
pyriftalit, pyriminobac-metyl, pyrithiobac-natri, rimsulfuron, sulfometuron-metyl,

sulfosulfuron, thiencarbazon, thifensulfuron-metyl, triafamone (N-[2-[(4.6-
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dimetoxy-1,3,5-triazin-2-yl)carbonyl]-6-flophenyl]-1,1-diflo-N-
metylmetansulfonamit), triasulfuron, tribenuron-metyl, trifloxysulfuron (bao gbm
.mudi natri), triflusulfuron-metyl va tritosulfuron. Luru y 14 hop chét theo sang ché
dugc phéi tron voi nicosulfuron, flupyrsulfuron hoidc clorimuron.

“Chét trc ché ACCaza” (b3) 1a cac hop chit hoa hoc trc ché enzym axetyl
CoA carboxylaza ¢6 tic dung xuc tic giai doan sém trong qu4 trinh tng hop lipit
va axit béo & thuc vat. Lipit 13 hop phan thiét yéu ctia mang té bao, va kh(‘)ng'c()
chung thi cic t& bao méi khong thé tao ra duge. Viéc uc ché axetyl CoA
carboxylaza va viéc thiéu qua trinh tao lipit sau d6 din dén viéc 1am mét tinh
nguyén ven mang té bao, nhit 1a & cac viing phat trién tich cuc nhu mo phan sinh.
Cubi cling, su phat trién & chdi va than r& bi ngirng, va md phén sinh ciia chdi va
chdi cua than r& bj sdu dn hét. Vi du, vé chét tc ché ACCaza bao gém aloxydim,
butroxydim, clethodim, clodinafo'p,Axyclo’xydim, xyhalofop, diclofop, fenoxaprop,
fluazifop, haloxyfop, pinoxaden, profoxydim, propaquizafop, quizalofop,
setoxydim, tepraloxydim va tralkoxydim, bao gébm cic dang phan giai nhu
fenoxaprop-P, fluazifop-P, haloxyfop-P va quizalofop-P va cic dang este nhu
clodinafop-propargyl, xyhalofop-butyl, diclofop-metyl va fenoxaprop-P-etyl. Luu
y 12 hop chét theo sang ché dugc phdi tron v6i pinoxaden hodc quizalofop.

Auxin 12 hormon thyuc vét diéu hoa qua trinh sinh truéng & nhiéu mé thuc
vat. “Chét.tua auxin” (b4) 1a cac hop chét hoa hoc trra hormon sinh trudng thl_l’C
vét auxin, do d6 gy ra sy sinh truéng mét kidm soat va thiéu tb chirc din dén chét
thuc vat & cac loai man cam. Vi du, vé chit tua auxin bao gém
aminoxyclopyrachlor (axit 6-amino-5-clo-2-xyclopropyl-4-pyrimidin carboxylic)
va céc este metyl va etyl ciia né va cac mudi natri va kali ciia n6, aminopyralit,
benazolin-etyl, cloramben, clacyfos, clomeprop, clopyralid, dicamba, 2,4-D,
2.,4-DB, dicloprop, fluroxypyr, halauxifen (axit 4-amino-3-clo-6-(4-clo-2-flo-3-
metoxyphenyl)-2-pyridincarboxylic), halauxifen-metyl (metyl 4-amino-3-clo-6-(4-
clo-2-flo-3-metoxyphenyl)-2-pyridincarboxylat), MCPA, MCPB, mecoprop,
picloram, quinclorac, quinmerac, 2,3,6-TBA, triclopyr, va metyl 4-amino-3-clo-6-

(4-clo-2-flo-3-metoxyphenyl)-5-flo-2-pyridincarboxylat. Pang luu y 14 hop chét
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theo séng ché dugc phéi tron v4i dicamba.

“Chét tc ché EPSP syntaza” (b5) 1a cac hop chét hoa hoc trc ché enzym,
5-enol-pyruvylshikimat-3-phosphat synthaza, lién quan dén qué trinh téng hop axit
amin thom nhu tyrosin, tryptophan va phenylalanin. Chét trc ché thudc diét co
EPSP duoc hip thu mét cach dé dang qua tan 14 cdy va dich chuyén trong libe dén
cac diém sinh tru(’mg; Glyphosat 1a thudc diét c6 hdu nay mim twong dbi khong
chon loc thudc nhém nay. Glyphosat bao gdm céc este va cac mudi nhu amoni,
isopropylamoni, kali, natri (k& ca sesquinatri) va trimesi (theo cach khéc con dugce
goi 1a sulfosat).

~ “Chét 1am chuyén huéng dién tir trong hé quang hop I’ (b6) 12 cac hop chit
hod hoc nhén cac dién tr tir h€ quang hop I, va sau mot vai chu trinh, sinh ra céc
gbc hydroxyl. Cac gbc nay cuc ky dé phan tng va pha hity mét cach dé dang cac
lipit chua bdo hod, bao gdm axit béo clia mang va chat diép luc. Piéu nay lam pha
v tinh nguyén ven mang té& bao, gy “rd ri” cc té bao va cac hat co quan, din dén
viéc 14 mat nu6e va héo rii nhanh, va cudi cung la giy chét thuc vat. Vi du, vé
dang chit trc ché quang tdng hop thir hai nay bao gém diquat va paraquat.

“Chét (rc ché PPO” (b7) 1a c4c hop chét hoa hoc trc ché enzym
protoporphyrinogen oxidaza, din dén viéc tao ra mot cach nhanh chéng céc hop
chit c6 tinh phan tng cao & thyuc vat 1am pha v mang té bao, gy 1o ri cac chit
16ng cua t€ bao. Vi du, Vé chét tc ché PPO bao gﬁ‘)m axiflofen-natri, azafenidin,
benzfendizon, bifenox, butafenaxil, carfentrazon, carfentrazon-etyl, clometoxyfen,
xinidon-etyl, fluazolat, flufenpyr-etyl, flumiclorac-pentyl, flumioxazin,
floglycofen-etyl, fluthiaxet-metyl, fomesafen, halosafen, lactofen, oxadiargyl,
oxadiazon, oxyfluorfen, pentoxazon, profluazol, pyraclonil, pyraflufen-etyl,
saflufenacil, sulfentrazon, thidiazimin va tiafenacil (metyl N-[2-[[2-clo-5-[3,6-
dihydro-3-metyl-2,6-dioxo-4-(triflometyl)-1(2 H)-pyrimidinyl]-4-flophenyl]thio]-
1-oxopropyl]-B-alaninat).

“Chét trc ché GS” (b8) 14 cac hop chit hoa hoc trc ché hoat tinh ctia enzym
glutamin synthetaza, ma thuc vét sir dung @& chuyén héa amoniac thanh glutamin.

Ti€p theo, amoniac tich tu va mic glutamin giam. Vi€c 1am ton hai & thuc vét co
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18 xay ra do tac dung két hop ciia amoniac doc tinh va su thiéu hut axit amin cn
cho céc qua trinh trao dbi chét khac. Chét &c ché GS bao gbm glufosinat va cac
este va cac mubi cia chung, nhu glufosinat-amoni va din xuit phosphinothrixin
khac, glufosinat-P ((25)-2-amino-4-(axit hydroxymetylphosphinyl)butanoic) va
bilanaphos. '

- “Chét irc ché VLCFA elongaza” (b9) 1a thudc diét ¢ c6 nhidu céu tric hoa
hoc khac nhau, tc ché elongaza. Elongaza 13 mdt trong sb céac enzyfn nim & trong
hodc gan lyc lap lién quan dén qua trinh sinh tbng hqp- VLCFAs. O thyc vat, axit
béo mach rét dai 13 thanh phin chinh ciia polyme ky nuéc ngin ngira hién tugng
kho 14 & bé mit 14 va tao ra do 6n dinh cho hat phén hoa. Thubc diét co nhu vay
bao gém axetoclo, alaclo, anilofos; butaclo, cafenstrol, dimethachlor,
dimethenamit, diphenamit, fenoxasulfon (3-[[(2,5-diclo-4-
etoxyphenyl)metyl]sulfonyl]-4,5-dihydro-5,5-dimetylisoxazol), fentrazamit,
flufenaxet, indémofan, mefenaxet, metazaclo, metolaclo, naproanilit, napropamit,
napropamit-M ((2R)-N,N-dietyl-2-(1-naphtalenyloxy)propanamit), pethoxamid,
piperophos, pretilaclo, propaclo, propisoclo, pyroxasulfon, va thenylclo, bao gdm
cac dang phén giai nhu S-metolaclo va cloaxetamit va oxyaxetamit. Dang luu y 1a
hop chét theo sang ché dugc phdi tron véi flufenaxet.

“Chét trc ché van chuyén auxin” (b10) 14 cac hop chét hoa hoc trc ché van
chuyén auxin & thuc vat, nhu bing céch' gin két véi protein mang auxin. Vi du, vé
chét e ché van chuyén auxin bao gdm diflufenzopyr, naptalam (con dugc goi 1a
axit N-(1-naphtyl)phtalamic va axit 2-[(1-naphtalenylamino)carbonyl]benzoic).

“Chét trc ché PDS”(b11) 1a cac hop chét hod hoc wc ché qua trinh sinh tdng
hop_carotenoit & budc phytoen desaturaza. Vi du, v& chit e ché PDS bao gbm
beflubutamit, diflufenican, fluridon, flurochloridone, flurtamon norflurzon va
picolinafen.

“Chét e ché HPPD” (b12) 12 cac hop chit hoa hoc trc ché qua trinh sinh
tdng hop 4-hydroxyphenyl-pyruvat dioxyaza. Vi duy, v& chét trc ché HPPD bao
gbm benzobixyclon, benzofenap, bixyclopyron (4-hydroxy-3-[[2-[(2-
metoxyetoxy)metyl]-6-(triflometyl)-3-pyridinyl]carbonyl]bixyclo[3,2,1]oct-3-en-

-30-



29748

2-on), fenquinotrion (2-[[8-clo-3,4-dihydro-4-(4-metoxyphenyl)-3-o0xo-2-
quinoxalinyl]carbonyl]-1,3-xyclohexandion), isoxaclotol, isoxaflutol, mesotrion,
pyrasulfotol, pyrazolynat, pyrazoxyfen, sulcotrion, tefuryltrion, tembotrion,
topramezon, 5-clo-3-[(2-hydroxy-6-oxo-1-xyclohexen-1-yl)carbonyl]-1-(4-
metoxyphenyl)-2(1.H)-quinoxalinon, 4-(2,6-dietyl-4-metylphenyl)-5-hydroxy-2,6-
dimetyl-3(2H)-pyridazinon, 4-(4-flophenyl)-6-[(2-hydroxy-6-oxo-1-xyclohexen-1-
yl)carbonyl]-2-metyl-1,2,4-triazin-3,5(2H,4H)-dion, 5-[(2-hydroxy-6-oxo-1-
xyclohexen-1-yl)carbonyl]-2-(3-metoxyphenyl)-3-(3-metoxypropyl)-4(3H)-
pyrimidinon, 2-metyl-N-(4-metyl-1,2,5-oxadiazol-3-yl)-3-(metylsulfinyl)-4-
(triflometyl)benzamit va 2-metyl-3-(metylsulfonyl)-N-(1-metyl-1H-tetrazol-5-yl)-
4-(triflometyl)benzamit. Pang luu ¥ 12 hop chét theo sang ché dugc phdi tron vai
mesotrion hodc pyrasulfatol.

Chét trc ché HST (homogentisat solanesyltransferaza) (b13) c6 tac dung pha
v& kha ning cia thuc vat trong viéc chuyén héa homogentisat thanh 2-
metyl-6-solanyl-1,4-benzoquinon, nh&r d6 pha v& qua trinh sinh tdng hop
carotenoit. Vi du, v& chét trc ché HST bao gém haloxydin, pyriclo, 3-(2-clo-3,6-
diflophenyl)-4-hydroxy-1-metyl-1,5-naphthyridin-2(1H)-on, 7-(3,5-diclo-4-
pyridinyl)-5-(2,2-difloetyl)-8-hydroxypyrido[2,3-b]pyrazin-6(5SH)-on va 4-(2,6-
dietyl-4-metylphenyl)-5-hydroxy-2,6-dimetyl-3(2 H)-pyridazinon. '

Chét trc ché HST ciing bao gdm hop chit c6 cac céng thirc A va B.

trong d6 R41 1a H, Cl hodc CF3; R42 14 H, Cl hodc Br; R43 13 H hoic CI; R44 13

H, Cl hoic CF3; R45 1a CH3, CHyCH3 hoic CHyCHF7; va R46 1a OH, hoic
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-OC(=0)-i-Pr; vaRel 1a H, F, Cl, CH3 hoic CHyCH3; R€2 1a H hoic CF3; R€3 13
H, CH3 hodc CHpCH3; R4 1aH, F hoéc Br; Re5 13 Cl, CH3, CF3, OCF3 hodc
CH,CH3; R¢6 1a H, CH3, CHyCHF, hoic C=CH; R¢7 12 OH, -OC(=O)Et,

-OC(=0)-i-Pr hoic -OC(=0)-#-Bu; va A¢8 1a N hozc CH.

Chét e ché sinh tng hop xenluloza (b14) trc ché qua trinh sinh tbng hop
xenluloza & cac thuc vat nhat dinh. Chiing hiéu qua nhét khi st dung & giai doan
tién ndy mam hoic & giai doan hau nay mam sém trén thue vat non hodc thuc vat
sinh truéng nhanh. Vi du, vé chit trc ché sinh tbng hop xenluloza bao gdbm
clothiamit, diclobenil, flupoxam, indaziflam (N2-[(1R,2S)-2,3-dihydro-2,6-
dimetyl-1H-inden-1-yl]-6-(1-floetyl)-1,3,5-triazin-2,4-diamin), isoxaben va
triaziflam.

Chét diét c6 khac (b15) bao gdm chét diét c6 tac dong thong qua nhiéu kiéu
tac dong khac nhau nhu chit pha v& qua trinh nguyén phan (vi dy, flamprop-M-
metyl va flamprop-M-isopropyl), hop chét arsen hiru co (vi du, DSMA, va
MSMA), chét trc ché 7,8-dihydropteroat synthaza, chét trc ché tdng hop isoprenoit
luc lap va chét trc ché sinh tdng hop thanh té bao. Chét diét c6 khac bao gdm céc
chét diét cd c6 kiéu tac dong chua biét hoic khong nam trong mdt tiéu chi cu thé
dugc liét ké trong (b1) dén (b14) hoic tac dong thong qua két hop céc kiéu tac
dong néu trén. Vi du, vé chét diét co khac bao gém aclonifen, asulam, Amitrol,
brombutit, xinmetylin, clomazon, cumyluron, xyclopyrimorat (6-clo-3-(2-
xyclopropyl-6-metylphenoxy)-4-pyridazinyl 4-morpholincacboxylat), daimuron,
difenzoquait, etobenzanit, flometuron, flurenol, fosamin, fosamin-amoni, dazomet,
dymron, ipfencarbazon (1-(2,4-diclophenyl)-N-(2,4-diflophenyl)-1,5-dihydro-/N-
(1-metyletyl)-5-oxo0-4H-1,2,4-triazol-4-carboxamit), metam, metyldymron, axit
oleic, oxaziclomefon, axit pelargonic, pyributicarb va 5-[[(2,6-
diflophenyl)metoxy]metyl]-4,5-dihydro-5-metyl-3-(3-metyl-2-thienyl)isoxazol.

“Chét an toan diét c6” (b16) 1a chit dugc bd sung vao ché phim diét co dé
1am mét hodc giam tac dong gy doc thuc vat ctia thudc diét co dbi véi cac cay

trong nhét dinh. Céac hop chét nay c6 tac dung bao vé cy trdng khéng bi tén hai
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béi thudc diét co, nhung thuong khong ngin can duge viéc phong trir thuc vat
khong mong mubn cia thudc diét cé. Vi du, v& chét an toan diét c6 bao gdm,
nhung khong chi giéi han &, benoxacor, cloquintoxet-mexyl, cumyluron,
xyometrinil, xyprosulfamit, daimuron, diclomit, dixyclonon, dimepiperat,
fenchlorazol-etyl, fenclorim, flurazol, fluxofenim, furilazol, isoxadifen-etyl,
mefenpyr-dietyl, mephenat, metoxyphenon; naphtalic anhydrit, oxabetrinil, N-
(aminocarbonyl)-2-mety1benzensu1fdnamit va N-(aminocarbonyl)-2-
flobenzensulfonamit, 1-brom-4-[(clometyl)sulfonyl]benzen, 2-(diclometyl)-2-
metyl-1,3-dioxolan (MG 191), 4-(dicloaxetyl)-1-oxa-4-azospiro[4,5]decan (MON
4660), 2,2-diclo-1-(2,2,5-trimetyl-3-oxazolidinyl)-etanon va 2-metoxy-N-[[4-
[[(metylamino)carbonyl]amino]phenyl]sulfonyl]-benzamit. Dang luu y 1a 2-
metoxy-N-[[4-[[(metylamino)carbonyl]amino]phenyl]sulfonyl]-benzamit (con
dugc goi theo cach khac 1a N-(2-metoxybenzoyl)-4-[(metylaminocarbonyl)amino]
benzensulfonamit; CAS #129531-12-0) dugc phéi trén véi hop chét bat ky trong
s6 cac hop chit dugc liét ké trong Bang A.

Hop chét c6 cong thirc 1 ¢6 thé dugc didu ché bang cac phuong phap chung
da biét trong linh vuc hoa hiru co tong hop. Pang luu ¥ 14 cac phuong phap duoc
md ta sau ddy trong cac So dd 1-15 va cac bién thé cta chung. Céc dinh nghia vé
R1, R2, R3, R2A R3A R4 R5, R, Ql, Q2, Y1, va Y2 trong hop chit c6 cong
thire 1 dén 19 dué6i day 1a nhu duge xic dinh trén ddy trong phin Ban chit k§
thuat ctia sang ché, trir khi ¢6 quy dinh khac. C4c cong thitc 1a—1h va 5a va 10a la
céc nhom cdng thirc phu khac nhau cta 1an lugt hop chét c6 cong thirc 1, 5 va 10.
Phan tir thé cho mdi cong thic trong nhém cdng thirc phu 1a nhu duge xac dinh
cho cong thirc gbc ciia n6 trir khi ¢6 quy dinh khac.

I' Nhu duge thé hién trong So dd 1, hop chét c¢6 cong thirc 1a (tic 1a cong thirc
1 trong d6 R1, R2, R3, R4 vaR5 1a H, va Y1 va Y2 12 O) c6 thé dugc diéu ché
bang cach cho céc axit ¢6 cong thirc 2 phéfl g véi amin c¢6 cong thirc 3 véi s ¢
mit ctia chit phan g ngiu hop khir hydrat nhu anhydrit propylphosphonic,
dixyclohexylcarbodiimit, N-(3-dimetylaminopropyl)-N'-etylcarbodiimit, N,N'-

cacbonyldiimidazol, 2-clo-1,3-dimetylimidazoli clorua hodc 2-clo-1-
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metylpyridinium iodua. Chat phan tmg nén polyme, nhur xyclohexylcarbodiimit
nén polyme, ciing thich hgp. Céc phéan img ndy thudng vén hanh & cac nhiét do
nam trong khoang tir 0-60°C trong dung mdi nhu diclometan, axetonitril,
N,N-dimetylformamit hodc etyl axetat v6i su c6 mat cuia bazo nhu trietylamin,
N,N-diisopropylamin, hodc 1,8-diazabixyclo[5,4,0]Jundec-7-en. Xem: Organic
Process Research & Development 2009, 13, 900906 vé cac didu kién ngiu hop

~ duing anhydrit propylphosphonic. Phuong phap theo So d 1 sir dung anhydrit
propylphosphonic dugc minh hoa bing Buéc E ctia Vi du tdng hop 1. Phén tir thé
& vi tri 3 va 4 cia vong piperidinon ctia 1an hrot hop chét c6 cong thirc 1a, tirc 13

C(O)N(Q2)(R%) va Ql, chu yéu & dang c4u hinh trans.

So do 1
Q2
1 / 1
5 Q 0 I Q o
R3A R R34 4 Q?
7
OH N
R2A 3 R2A 3 |
Chét ph R®
at phan
IiI 0 tmg/bazo ngiu IiI 0
H hop khir hydrat H
héa
2 1a

Nhu dugce thé hién trong So db 2, hop chét c6 cong thirc 2 ¢6 thé duoc didu
ché bang cach thiy phan cic este ¢6 cong thirc 4 bang cac phuong phép da biét
d6i voi ngudi c6 hiéu biét trong linh vuc k¥ thuit nay. Viéc thuy phan dugc thyc
hién bang nudc bazo hodc nudc axit, thudng véi sy ¢6 mit cua dong dung mdi.
Céc bazo thich hop cho phan tmg bao gdm, nhung khong chi giéi han &, hydroxit
nhu natri va kali hydroxit va cacbonat nhu natri va kali cacbonat. Céc axit thich
hgp cho phén tng bao gdm, nhung khong chi gii han &, axit vd co nhu axit
clohydric, axit bromhydric va axit sulfuric, va axit hiru co nhu axit axetic va axit
trifloaxetic. Mot loat cic chit ddng duhg mdi khac nhau thich hgp dé phan tmg
bao gém, nhung khong chi gi6i han &, metanol, etanol va tetrahydrofuran. Phan
tmg duge tién hanh & nhiét d6 ndm trong khoang tir —20°C dén nhiét do sbi cua
dung moéi, va thuong 13 nim trong khoang tir 0 dén 100°C. Phuong phap theo So
6 2 dugc minh hoa bing Budc D ctia Vi du téng hop 1.
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So d6 2
R3A ot 0 R3A o' i
R2A OR' Thuy phan R2A OH
N O } N 6]
A b
4 2

R’ laalkyl bac thip

Nhu dugc thé hién trong So dd 3, hop chét c6 cong thuac 4 c6 thé thu dugc
bing cach khir hop chit c6 cong thirc 5 va tiép theo 1a déng mach vong in situ hop
chét trung gian amin. Mot loat cac phwong phép khir nhém nitro béo trong hop
chét c6 cong thirc 5 da biét trong tai liéu chuyén nganh. Cc phuong phap da biét
d6i voi nguoi c6 hiéu biét trong linh vuc k§ thuit nay bao gdm phuong phép
hydro hoa bang xuc tic véi su ¢ mit cia niken Raney va lithi nhom hydrit.

Phuong phap theo So db 3 duoc minh hoa bing Budc C cia Vi du téng hop 1.

So 6 3
Q1 Pong vong Q 1 (0]
3A it 3A
R COR' R
OR'
RZA | R2A

X. CO,R .
NN 7 R laalkylthdp 0

H T—Z

5

Nhu dugc thé hién trong So dd 4, hop chét c6 cong thuc 5 c6 thé dugc diéu

ché bang cach cho dieste ctia Cong thirc 6 phan tmg véi nitroalkan c¢6 cong thic 7,
thuong véi su ¢6 mit clia bazo. Céc bazo thich hgp cho phan ing bao gbm alkoxit
thip ciia kim loai kiém nhu natri metoxit trong metanol hogc natri etoxit trong
etanol. Cac bazo nhu lithi hexametyldisilazit trong tetrahydrofuran ciing 13 hitu
ich. Phuong phap theo So db 4 dugc minh hoa bang Buéc B ctia Vi du tbng hop 1.
Hop chét ¢6 cong thire 6 c6 thé dugc didu ché mot cach dé dang bang cac phuong

phép da biét dbi v6i ngudi c6 hidu biét trong linh vire k¥ thust ndy, vi dy, bing
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phuong phép ngung tu Knoevenagel aldehyt va malonat (xem, vi du, G. Jones,
Organic Reactions Volume 15, John Wiley va Sons, 1967).

So db 4
R3ARZACHCN
Q! CO,R! 7 Q! COR'
\.—< —_—
RZ€b<co R'
CO,R' 2
. E . L R3A CN
6 R’ 1a alkyl thap 5

Hop chét c6 cong thic 5a (tirc 1a Cong thirc 5 trong d6 R2A va R3A 1a H) ¢6
thé dugc didu ché bang cach cho hop chit c6 cong thirc 8 phan ting v&i malonat c6
cdng thirc 9 v6i sy c6 mat cua bazo nhu duge thé hién trong So dd 5. Cac bazo
thich hop cho phan mg nay bao gdm, nhung khong chi gi6i han &, alkoxit thip
ctia kim loai kiém nhu natri metoxit trong metanol hogc natri etoxit trong etanol,
hodc cac bazo nhu lithi bis(trimetylsilyl)amit, natri bis(trimetylsilyl)amit va lithi
diisopropylamit trong cac dung moi nhu tetrahydrofuran. Thong thudng, phén ing
dugc thuc hién & nhiét 6 nam trong khoang tir —78°C dén 23°C. Nitroalken c6
cong thirc 8 c6 thé dugc diéu ché mot cach d& dang tir aldehyt va nitrometan bang

cac phuong phap da biét d6i véi ngudi c6 hidu biét trong linh vuc k¥ thust nay.

So dd 5
CO5R'
1 1 CO,R!
| CO2R’ A
—93— CO,R'
CN CN
S bazo . 3
R’ 13 alkyl thip

Nhu dugc thé hién trong So do 6, hop chét c6 cong thac 1a cling-co thé duoc
didu ché bang cach déng mach vong khir hop chét c6 cong thirc 10 twong tu theo
phuong phép theo So @b 3. Nhur dugc thé hién trong So dd 6, hop chét c6 cong
thire 1b (tire 1a cong thirc 1 trong d6 R1 1a OH, R2A, R3A R4 va RS 12 H, va Y1

va Y2 14 O) ¢c6 thé dugc didu ché tir hop chét c6 cong thirc 10 bang céch hydro
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hoa chuyén hoéa bang cach xic tic bing amoni format véi sy c¢6 mit cla paladi
trén cacbon, va tiép theo 1a déng mach vong in situ san phim trung gian
hydroxylamin. Xem J. Med. Chem. 1993, 36, 1041-1047 vé cac diéu kién hydro

héa/déng mach vong chuyén hoéa bing cich xic tic dé tao ra

N-hydroxypiperidinon.
So d 6
0 /Q2 Q' o
Ql N Bé}lg vong R34 Q2
\ ¢ khw N~
2A -
K COR' R®
R Ny 2 N 0
Hy dro héa |
10 chuyén xiic H
: tac
R’ 12 alkyl thip .- la
9
RA 2
, N/Q
R2A l
R6
Iil 0]
OH
1b

Nhu dugc thé hién trong So dd 7, hop chét ¢6 cong thirc 10 cb thé dugc didu
ché bing cach cho hop chét c¢6 cong thirc 11 phan tng véi nitril c¢6 cong thirc 7
trong dung méi, v4i sy ¢ mit ciia bazo tuong ty theo phuong phép dugoc mo ta

trong So db 4.

So db 7
2
0 Q
2
1 Q P R¥MRZACHCN ol N/
Q N\ 7 \R6
— R® > R2A .
oR COR'
2 R’ 1a alkyl thép R N
11 10

Nhu dugc thé hién trong So db 8, hop chét cé cong thirc 10a (tirc 1 cong

thirc 10 trong d6 R2A va R3A 1a H) c6 thé dugc diéu ché twong tu theo phuong
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phap theo So dd 5, bing cich cho xyanoalken c6 cong thiic 8 phan tmg véi

malonat c6 cong thirc 12.

So dd 8

2

o) N Q

\
Q! RS
I CO5R'
CN 12
——>
8 R’ 12 alkyl thip 10a

Nhu duge thé hién trong So db 9, hop chét c6 cong thirc 11 ¢6 thé dugc diéu
ché bang cach cho malonat c¢6 cong thirc 12 phéan ng véi aldehyt c6 cong thirc 14
bing cac phuong phap da biét ddi v6i nguoi hiéu biét trong linh virc ky thuit nay.
Ciing nhu dugc thé hién trong So dd 9, malonat c6 cong thirc 12 ¢6 thé diéu ché
duge mot cach d& dang tir alkyl thip malonyl clorua c6 cong thirc 13 nhu metyl
malonyl clorua va amin c6 cdng thirc 3 bing cac phwong phap da biét ddi véi

ngudi hidu biét trong linh vuc k¥ thuat nay.

Sodd9
Q2
1

QlcHo o Q2

14 Q! N/
N\ 6
-———-——> — — R

COzR' C02R' CO,R'

R’ la alkyl thép

Nhu duge thé hién trong So dd 10, hdn hop cta hop chit c6 cong thirc 1c
(tirc 12 cong thuc 1 trong d6 R1, RZ, R3 va RS 1a H, R4 1a halogen va Y1 va Y2 1a
O) va cong thirc 1d (tic 1a cong thic 1 trong d6 Rl, RZ,R3vaR41aH, RS 1a
halogen va Y1 va Y2 12 O) c6 thé duoc didu ché béﬁg cach cho hop chét c6 cong
thirc 1a phan mg véi ngudn halogen trong dung mdi, v6i su ¢6 mit hogc khong

c6 mat cia cht khoi mao. Viéc tach cac chit déng phan ving tao ra trong phan
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ng ndy c6 thé dat dugc bing cic phuong phap chuin nhu sic ky hodc két tinh
phan doan. Céc ngudn halogen thich hgp cho phén- {tng nay bao gdm brom, clo, N-
closucxinimit, N-bromosucxinimit va N-iodosucxinimit. Chét khoi mao thich hop
cho phén tmg nay bao gdm 2,2'-azobisisobutyronitril (AIBN) va benzoyl peroxit.
Théng thudng, phan tmg duge thuc hién trong cic dung mdi nhu diclometan nim

trong khoang tir 0°C dén nhiét do s6i ciia dung méi.

So d 10
R3A A 3A 3A
) Q2 Nguon R Q2 R Q
2A. N/ halogen A N/ " N /
R® — R R

T 0 N N o

v H . H

1a . 1c 1d

R*1aCl, Br, I R51aCl, Br, I

Nhu duge thé hién trong So d6 11, hop chit c6 cong thirc le (tic 14 cong
thire 1 trong d6 R1 1a NHp, R2, R3, R4 vaR5 1aH va Y1 va Y2 12 O) ¢6 thé dugc
didu ché bang cach cho hop chit c6 cong thirc 1a phan tng véi chit phan tng
amin h6éa nhu O-(diphenylphosphinyl)hydroxylamin va axit hydroxylamino-O-
sulphonic. Pdi véi quy trihh, cac didu kién va cac chét phan ung, xem: Bioorganic
& Medicinal Chemistry Letters 2009, 19, 5924-5926 and Journal of Organic
Chemistry 2002, 67, 6236—6239.

So dd 11
3A ) R 2
R Q% chét 2
R2A III amin héa R2A |
RO R®

N o} IiI 0

I|{ NH

1a le

Nhu duge thé hién trong So dd 12, hop chét c6 cong thie 1f (tic 14 cong
thirc 1 trong d6 R2, R3, R4, RS va R0 1a H va Y1 1a O) c6 thé duoc tao ra bang
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cach cho hop chit c6 cong thirc 15 phan tmg véi isoxyanat (tirc 13 hop chat c6
cong thirc 16 trong d6 Y2 1a 0) hodc isothioxyanat (tirc 12 hop chét c6 cong thirc
16 trong do Y2 1a S) véi sy c6 mit cia bazo. Vi du vé bazo ma c6 thé duoc st
dung cho quy trinh theo sang ché bao gém cic quy trinh dugc liét ké cho phuong
phap theo So dd 4. Nhiét d6 phan ﬁﬁg c¢6 thé duogc chon nim trong khoang tir —
78°C dén nhiét do sbi cia dung méi tro dugc sir dung. Thong thudng, phan img
duoc thgc hién & nhiét d6 ndm trong khoang tir —78°C dén 100°C trong céc dung

moi nhu toluen.

So dd 12
3A o' 3A ot ¥
R R 2
Q*-N=c=yY? N/Q
R2A 16 - R2A |
- H
1}1 6} ' N 0
Rl R!
15 1f

Nhu dugc thé hién trong So dd 13, hop chét ¢co6 cong thuc 15 co thé duoc
didu ché bang cach cho hop chit c6 cong thirc 17 phan tng véi cac 4i dién tir
tuong ing cb cong thirc 18 véi su cd mit cia bazo. Trong Cong thuc 18, G biéu
thi nhém doi chuyén, tirc 13 cht tach nhén. Tay thudc vao viéc chon loc R1, cac 4i
dién tr thich hgp .cho phan g c6 thé bao gdm alkyl halogenua nhu clorua,
bromua va iodua, alkylsulfonat, axit anhydrit nhu zert-butoxycacbonyl anhydrit va
axetic anhydrit, va haloalkylsilan nhu clotrimetylsilan. C4c bazo thich hgp cho
phan tmg bao gdm bazo v6 co nhur kiém hogc kim loai kiém thé (vi du, lithi, natri,
kali va xesi) hydroxit, alkoxit, cacbonat, va phosphat, vd bazo hitu co nhu
trietylamin, N,N-diisopropyletylamin va 1,8-diazabixyclo[5,4,0]undec-7-en. Mot
loat cac dung méi thich hop dé phan tmg bao gbm, vi du, nhung khéng chi giéi
han &, tetrahydrofuran, diclometan, N,N-dimetylformamit, N,N-dimetylaxetamit,
N-metylpyrolidinon, axetonitril, rrgu Co—Cg va axeton ciing nhu hdn hop ctia cac
dung mbi niy. Phan tmg niy dugc tién hanh & nhiét d nadm trong khoang tir —20

dén 200°C, va thong thudng la ndm trong khoang tir 0 dén 50°C.

-49-



29748

So dd 13
Q! Q!
R3A | R3A
R'—G
R2A 18 R2A
S
1? 0 Bazo If 0
H R!
17 15

Nhu dugc thé hién trong So d6 14, hop chét c6 cong thirc 1g (tic 12 hop chét
¢6 cong thic 1 trong @6 RL R2, R3, R4 vaR5 1a H, va Y1 va Y213 S) ¢6 thé dugc
diéu ché bang cach cho hop chit c6 cong thirc 1a phan g véi it nhét hai duong
luong chét phan tng thionat héa nhu chit phan tmg Lawesson, tetraphospho
decasulfua hodc diphospho pentasulfua trong dung mdi nhu tetrahydrofuran hodc
toluen. Thong thuong, phan ‘g dugc thuc hién & nhiét nam trong khoang tir 0
dén 115°C. Nguoi c6 hidu biét trong linh vuc k¥ thuat niy can hiu rang viéc st
dung it hon hai dwong lugng chat phan tng luru huynh héa c6 thé tao ra hdén hop
chira san phim c6 cong thirc 1 trong @6 Y1 1aO va Y212 S, hoac Y1 1a Sva Y2 1a
0, ma c6 thé duoc tach bing cac phuong phap thong thudng nhu sic ky va két
tinh.

So db 14
1 1
Q o £ Q S
RIA Chat R3A
Q2 thionat Q2
N/ héa N/
R2A l R2A N
R® R
IiI 6} 1}1 S
H H
1a 1g

Nhu dugce thé hién trong So dd 15, hop chit c6 cong thirc 1h (tirc 1a hop chit
¢6 cong thirc 1 trong d6 R1, R2, R3, R4, vaR5 1a H, Y2 1a O va Y1 1a NH) c6 thé
duoc didu ché bing cach alkyl héa hop chit c6 cong thirc la trietyloxoni
tetrafloborat (chdt phan tmg Meerwein) tiép d6 1a xir ly imino ete thu duge c6

cong thirc 19 bang nudc amoniac.

-50-



29748

So 615
R3A 2 R3A 2 R3A 2
N/Q - N/Q N/Q
R4 | (Et;0)'BF, R** | R2A I
IiI 0] N OEt Nuréc NH; . IiI NH
H H
1a 19 1h

Nhu dugc thé hién trong So dd 16, hop chét c6 cong thirc 1a co thé duogc
didu ché theo cach khac tir hop chét c6 cong thirc 1i (tirc 1a tp phu c6 cong thirc
1, trong d6 R1 1a nhém bao vé, PG). Cac nhom bao vé€ thich hop cho qua trinh
bién dbi nay bao gdm cic nhém alkoxy, benzyloxy hodc benzyl da duge thé hoic-
khong dugc thé. Pang luu v 1a ﬁhém bao vé 1a nhém PMB (tac la ﬁhém p-
metoxybenzyl). Viéc loai bd nhém bao vé ra khdi hop chét c6 cong thﬁé 1i c6 thé
dugc thuc hién b%mg nhiéu céch thirc khac nhau. Vi duy, viéc loai bé nhém bao vé
metoxy c6 thé dugc thuc hién bang cach sit dung Mo(CO)g hodc Smlp nhu duge
mod ta trong 4n pham: Synlett 2003, 9, 1352 va Tetrahedron Lett. 2004, 45(22),
4229, respectively. Nhém bdo v€ metoxy cling co thé dugc loai bo théng qua qua
trinh hydro hoéa cé xuc tic nhu da dugc mo ta béi Takahashi, Chem. Eur. J. 2006,
12(22), 5868. Cac nhém bao vé benzyloxy c6 thé loai bd dugc bang cach hydro
hoéa ¢6 xac tac nhu dugc mé ta boi Panday, Tetrahedron Lett. 1995, 36(45), 8205,
cling nhu béi Smly nhu duge md ta trong 4n phim: Langlois, Tetrahedron Lett.
2000, 41(43), 8285 hodac Williams, Angew. Chem. Int. Ed. 2005, 44(41), 6715.
Cac nhém bao v€ benzyl céd thé dugc loai bd bdi axit trifloaxetic (Kudou,
EP2336104, p125), boron triflorua eterat (Kawénaka, Bioorg. Med. Chem. 2003,
11(8), 1723), Ce(NHy)2(NO3)¢ (Yuan, Bioorg. Med. Chem. Letters, 2007, 17(6),
1651), DDQ (Fernandez, J. Org. Chem. 2004, 69(10), 3562) hodc qua trihh hydro
héa co6 xuc tac (Tsai, J. Org. Chem., 2005, 70(5), 1780). Céc vi du khac vé céc

nhom bao vé thich hgp va viéc loai bé ching cé thé tim thy trong 4n phdm: Wuts,
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P. G. M.; Greene, T. Greene’s Protective Groups in Organic Synthesis, 4th ed.;
Wiley-Interscience: New Jersey, 2007.

Ciing nhu duoc thé hién trong So db 16, hop. chét c6 cong thirc 1i c6 thé
duge didu ché tir hop chit ¢6 cong thirc 20 bang cach str dung phuong phap thity
phan/ngu hop nhu da md ta cho cac so dd 1 va 2. Ngudi c6 hiéu biét trong linh
vue k§ thuat ndy s& thira nh4n rang cac phan tng thity phan, ngiu hop, va khir bao
vé khong nhét thiét phai theo mot trinh ti cu thé, va c6 thé dugc bb tri dé dat duoc

nhu ciu hoic hoat tinh phan Um cu thé.

Sodd 16
Q' o
3A
R R R3
R2A O Thity phan 2A: N A
yp R I 6 Khir bao vé
0 R
\ Khir loai nude
PG
20 1i la

Hop chét c6 cong thirc 20 c6 thé duge diéu ché tir hop chét c6 cong thirc 21
nhu duoc thé hién trong So db 17. Amin c6 cong thire 22 ¢6 thé phan tmg véi hop
~ chét c6 cong thirc 21 dé tao ra hop chit trung gian c6 cong thirc 24 in-situ, tiép d6
n6 c6 thé 1an lugt duge khir va dong vong dé tao ra hop chét cé cong thirc 20 sau
khi x 1y va tinh ché thich hgp. Amin cé cbéng thirc 22 thudng phan tng véi hop
chét ¢6 cong thirc 21 trong rugu, aren, hodc dung moi ete nhu metanol, etanol,
toluen, tetrahydrofuran hodc dioxan & nhiét d6 nim trong khoang tir 0°C dén nhiét
d6 hdi luu cta dung mdi trong khoang thoi gian ndm trong khoéﬁg tir 5 phit dén
24 giy. Chét loai nuéc nhu MgSO4 hodc sang riy phan tir tly y ¢6 thé duoc sir
dung dé tao thuan loi cho viéc tao ra hgp chét trung gian c6 cong thirc 24. Viéc b
sung 1-5 duong lugng axit (vi du CH3COoH, CF3CO2H hodc HCI) co thé ciing
téo thudn loi cho viéc tao ra hop chét ¢ cong thirc 24. Mic di hop chét trung gian
c6 cong thirc 24 thuong dugc tao ra in-situ va dugc khi/doéng vong thanh hop chét
c6 cdng thirc 20 trong cing mdt binh phan Gng, song viéc phén 1dp hgp chét trung

gian c6 cong thirc 24 c6 thé duge thyuc hién va phan tmg trong mdt hé dung moi
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khac d& khir/dong vong dé thu dugc hop chéit c6 cong thirc 20, néu mudn. Nhidu
phuong phéap khac nhau sir dung chit khir cho buéc khir/déng vong nhu natri
bohydrua (Fang, W02005/044818, p44), natri xyanobohydrua (Pichette, Eur. J.
Org. Chem. 2012, 7, 1328), natri triaxetoxybohydrua (“STAB”, Brandau, 4ngew.
Chem. Int. Ed., 2006, 45, 4305), phitc chit pyridin/Boran (Sakamoto, J. Org.
Chem. 1994, 59(4), 929), va qua trinh hydro hoéa c6 xuc tac (Tietze, Tetrahedron
1989, 45, 681). '

Sodo 17
1 1
(6] 0
3 3
- R Rl R Rl
" H,N-PG o~
R 0 2 R 1. Khir
22 20
N S
H 0 0 H N 0 2. Péng vong
O\ / 0\
R’ PG R
21 24

Nhu duge thé hién trong So dd 18, hop chit c6 cong thirc 4 ¢6 thé duge diéu
ché theo cach khac tir hop chit c6 cong thirc 21 bang cach sir dung phuong phép
da md ta trong W02005/044818, trang 55. Hop chit c6 cong thirc 21 phan tng véi
hop chét c6 cong thirc 25 véi sw c6 mit clia titan (IV) etoxit, tiép d6 xir ly bang
natri bohydrua dé thu dugc hop chét trung gian sulfonamit c6 cong thirc 26. Lan
lugt khir bao vé bing axit va déng vong hop chét c6 cong thirc 26 nhd d6 thu dugc
hop chét c6 cong thirc 4. |

Mot phwong phéap khac dé tao ra hop chét c6 cong thirc 4 duge thé hién trong
so dd 18. Hop chét c6 cong thic 21 ¢ thé duge tién hanh qué trinh khir c6 xtic
tac sinh hoc bang cch sir dung amin transaminaza (“ATA”) theo phuong phép da
md ta trong 4n phdm: Org. Process Res. Dev. 2014, 18, 215. Phan {mg nay c6 thé
duoc thuc hién trong dung dich dém dimetyl sulfoxit/borat trong khoang thoi gian
ndm trong khoang tir 24 dén 72 gir & nhiét d6 nam trong khoang tir nhiét do trong
ph(‘mgﬁ 'dé'n 50°C nh& st dung cic ATA thuong phdm khac nhau (Codexis, Inc,
Redwood, CA, USA). Pyridoxal-5-phosphat dugc sir dung lam ddng yéu tb

enzym, trong khi isopropylamin diing 1am ngu6n amin.
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Theo céch khéc, nhu dugc thé hién trong So d6 18, hop chét c6 cong thirc 4
6 thé duge didu ché tir hop chit c6 cong thirc 21 thong qua hop chit trung gian
nitril c6 cong thirc 5. Aldehyt c6 cong thic 21 phén ung v6i hydroxylamin .
hydroclorua véi su c6 mét cla natri iodua véi sir hoi Iuu trong khoang thoi gian
nim trong khoéang tir 0,5 dén 24 gitr bing cach sir dung phuong phap duge md ta
trong 4n phim: Ballini, Synlett 2003, 12, 1841. Hop chét trung gian nitril c6 cong
thirc 5 tiép d6 cé thé duoc tién hanh déng vong khtr dé thu duoc hop chét c6 cong
thirc 4 bing cach sir dung phuong phap nhu da mé ta cho so do 3.

So dd 18
Q' o
3A
R /R'
O
R2A
H NH
— \
O_S R’
26 H® (nudc)
Q' 0
3A
R
A
R2A 6 . Amin transaminaza (ATA)
R >
H o ' 4
o O\ Pyridoxal-Sphosphat/iPr-NH,
21 Khit/Déng vong
5

Nhu dugc thé hién trong So @b 19, hop chit c6 cong thie 21' (tirc 12 tp
phu c6 cong thic 21, trong do R2A va R3A ¢4 hai déu 1a H) c¢6 thé dugc diéu ché
bang cach cho aldehyt c6 cong thirc 23 phan Gng v4i malonat c6 cong thirc 9 véi
su ¢ mit cia bazo. Cac bazo nhu natri carbonat va kali carbonat da duoc str dung
dé thye hién viéc bién di nay trong cac dung méi aren dudi diéu kién chuyén pha

(vidu Kryéhtal, Synthesis, 1979, 2, 107).
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Ngoai ra, cac tién bd gan ddy trong nganh xtic tac hiru co da cho thdy ring
c4c amin bazo khic nhau ciing ¢6 thé duoc sir dung dé chuyén héa hop chét c6
cong thirc 23 thanh hop chét c6 cong thirc 21 (vi du, xem trong: Feu, Eur. J. Org.
Chem. 2013, 5917 va céc tai liéu trich dan trong d6; va Zhao, Chem. Commun.
2013, 49, 7555). Cu thé, cac bazo pyrolidin khong dbi xting khéc nhau da dugc st
dung cho viéc tdng hop lya chon déng phan d6i anh hop chéit c6 cong thirc 21'
(tﬁc 12 hop chét c6 cong thirc 21 dudi dang chit ddng phan dbi anh riéng) (xem, vi
du, Brandau, Angew. Chem. Int. Ed., 2006, 45, 4305; Fang, Org. Leit., 2010,
12(23), 5366; va Ghosh, Org. Biomol. Chem. 2012, 10, 8322). C6 loi nhét, néu
cac phan g dugc tién hanh trong nudc hodc cdc dung moi rugu & nhiét do nam
trong khoang tir 0°C dén nhiét d6 méi trudng trong khoang thoi gian nim trong
khoang tir 1 gi(‘)dén 5 ngay. Luong bazo pyrolidin dugc dung nim trong khoing
5%-20 mol% so véi malonat c6 cong thirc 9. Viée xir Iy va tinh ché dé thu duge
hop chét c6 cong thirc 21 c6 thé duoc thuc hién bang cach sir dung phuong phap
da mo ta trong Brandau, Angew. Chem. Int. Ed. 2006, 45, 4305. Aldehyt c6 cong
thirc 23 1a thwong phim c6 béan sin hogic c6 thé dugc diéu ché bang céch sit dung
cac phuong phap néu trong tai li€u chuyén nganh (xem, vi duy, Battistuzzi, Org.
Lett. 2003, 5(5), 777). Phuong phéap nay dugc minh hoa & Budc A cua Vi du tong
hop 4. ' |

So db 19
CO,R'
Q! 9 Q! CO,R!
CO,R'
=z —_— CO,R'
. o)
Bazo pyrolidin
H O  R’laalkyl thip
21'

23
Ngudi c6 hiéu biét trong linh vuc k§ thuit nay can hiéu ring cac nhém chirc
khéc nhau co6 thé dugc chuyén hoa thanh cﬁé nhém chirc khac dé tao ra cac hop
chat khac nhau c6 cong thuc 1. Dbi véi cac tai nguyén c6 gi tri cho thdy ring su
hoan dbi cta céc nhém chirc theo kiéu d& hiéu va don gian, xem Larock, R. C.,

Comprehensive Organic Transformations: A Guide to Functional Group
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Preparations, 2nd Ed., Wiley-VCH, New York, 1999. Vi du, cic hop chit trung
gian d& didu ché hop chit c6 cong thirc 1 c6 thé chira nhém nitro thom, ma c6 thé
dugc khir thanh nhém amin, va tiép theo dugc chuyén hoa bang cic phan tng di
biét o trong linh vuc k§ thuat ndy nhu phan tmg Sandmeyer, thanh cac halogenua
khac nhau, tao ra hop chit c6 cong thirc 1. Trong mot s6 trudng hop, cac phan tng
néu trén cling c6 thé dugc thuc hién theo trinh tir xen ké.

Cin phai hiéu ring mét sé chét phan img va céc didu kién phan tmg dugc md
t4 trén day dé didu ché hop chét c6 cong thirc 1 ¢6 thé khong tuong hop v6i mot sb
chirc ¢6 mit trong cac hop chét trung gian. Trong cic trudng hop nay, viéc dua
trinh ty bao vé/khir bao vé hodc hoan chuyén nhém chirc vao quy trinh tdng hop s&
gitp thu duge cac san phim mong mudn. Viée sir dung va lua chon cac nhém bao
vé 1a d& dang db6i véi ngudi co hiéu biét trong linh vuc tdng hop hoa hoc (xem, vi
du, Greene, T. W.; Wuts, P. G. M. Protective Groups in Organic Synthesis, 2nd
ed.; Wiley: New York, 1991). Ngudi c6 hiéu biét trong linh vuc nay cén hiéu rang,
trong mot sd trudng hop, sau khi dua vio chit phan tng nhu dugc thé hién trong
céc so db riéng r&, c6 thé cin thuc hién budc tng hop bd sung khong dugc md ta
chi tiét @ hoan thanh quy trinh tdng hop hop chit c6 cong thire 1. Ngudi c6 hiéu
biét trong linh vure nay ciing can hiéu ring c6 thé can thué hién két hop céc budc
duoc minh hoa trong céc So dd trén day theo mot trinh tur ngoai trinh tu dugc thé
hién cu thé dé diéu ché hop chit c6 cong thirc 1.

Ngudi c6 hiéu biét trong linh vuc ndy cling can hiéu ring hop chit c6 cong
thirc 1 va cac hop chét trung gian dugc mo ta & day c thé tham gia vao cic phan
ung ua dién tir, 4i nhan, géc, kim loai hiru co, oxy hoa, va khir dé bd sung phﬁn tr
thé hodc cai bién phan tir thé dang co.

Khéng cin mb ta chi tiét hon, tin rﬁhg ngudi c6 hidu biét trong linh virc niy
bing cach st dung phan mo ta trén déy c6 thé str dung sang ché & pham vi rong
nhét cta n6. Vi vay, cac Vi du tdng hop sau chi minh hoa va khong giéi han phin
md ta theo cach bét ky. Cac budc trong cac Vi du tdng hop minh hoa quy trinh cho
mdi budc trong toan bd mét qua trinh chuyén héa, va nguyén liéu ban d4u cho mdi

budc c6 thd khong nhét thiét duoc didu ché bing con dudong diéu ché cu thé co
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quy trinh dugc md ta trong cac Vi du hodc Budc khac. Ty 1€ phén tram 13 khéi
lwong chi khéac 12 hdn hop dung méi sic ky hodc trir khi ¢6 quy dinh khac. Cac
phin va ty 18 phan trim cta hdn hgp dung méi sic ky dugc tinh theo thé tich, trir
khi ¢6 quy dinh khéc. Phd 'H NMR dugc thong bao theo trudng thap ppm tir dung
dich tetrametylsilanin CDCI3 trir khi ¢6 quy dinh khéc; “s” nghia la vach don, “d”
nghia 1a vach d6i, “t” nghia 1a vach ba, “q” nghia la vach bén, “m” nghia 14 da

vach va “br s” nghia 14 vach don rong.

Vi du téng hop 1
Diéu ché N-(2,3-diflophenyl)-2-0x0-4-[3-(triflometyl)phenyl]-3-
piperidincarboxamit (Hop chat 9)
Budc A: Piéu ché 3-[3-(triflometyl)phenyl]-2-propenenitril

Hbn hop c6 khudy gdm natri hydrua (1,0g, 43,1mmol) trong tetrahydrofuran
(60mL) & 0°C dugc bd sung (xyanometyl)triphenylphosphoni clorua (11,6g,
34,4mmol) thanh nhiéu phén va hc:)n\ hop thu duge duge khudy trong 15 phut.
Dung dich 3-(triflometyl) benzaldehyt (5,0g, 28,7mmol) trong tetrahydrofuran
duoc bd sung nho giot va hdn hop phan tmg thu dugc dugc khudy trong 2 giy &
nhiét do trong phong. Hon hop phan tmg nay dugc rét 1én duge da lanh va chiét
bing etyl axetat. C4c pham chiét hitu co da gop lai dugc lam kho (NapSO4) va co
dudi 4p sudt giam. San phim thd duoc tinh ché bang cach séc ky trén cot trén
silica gel rira gi4i bing 7% etyl axetat/ete ddu mo dé cho hop chit néu & dé muc
(4,0 ).
1H NMR & 7,8-7,5 (m, 4H), 7,4 (d, 1H), 6,0 (d, 1H).

Bué6c B:Diéu ché 1,3-dietyl 2-[2-xyano-1-[3-(triflometyl)phenyl]etyl]propandioat
Dung dich natri etoxit da didu ché méi (960mg), dugc diéu ché bing céch
hoa tan kim loai natri (41,8mmol) trong etanol (60mL), dugc bd sung. dietyl
malonat (4,04g, 25,26mmol) va hén hop phan tmg thu dugc duge khudy trong 10
phat & 0°C. Dung dich 3-[3-(triflometyl)phenyl]-2-propenenitril (tirc 1a san phim
cia Budc A, 4,0g, 21,05mmol) trong etanol dugc bd sung nho giot vao hén hop
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phan tng nay & 0°C, hén hop thu dugc duge khudy & nhiét d6 trong phong trong 1
gid, va tiép d6 hdi luu trong 2 gid nita. Hon hgp phan tmg nay dugc rét 1én duge
da lanh va chiét bang etyl axetat. Céc phdm chiét hiru co da gop lai duoc 1am kho
(Na»S04), va cd dudi ap suit giam. San phdm thd dugc tinh ché bang cach sic ky
trén cot trén silica gel rira giai bang 10% etyl axetat/ete diu moé d& cho hop chét
néu & dé muc (6,0g). ,

1H NMR & (DMSO-dg) 7,8 (s, 1H), 7,7 (d, 1H), 7,6 (d, 1H), 7,5 (t, 1H), 4,2 (q,
2H), 4,1 (q, 2H), 3,8 (q, 2H), 3,7 (m, 1H), 3,1 (m, 1H), 1,2 (t, 6H).

Buée C: Diéu ché etyl 2-oxo-4-[3-(triflometyl)phenyl]-3-piperidincarboxylat
Dung dich 1,3-dietyl 2-[2-xyano-1-[3-(triflometyl)phenyl]etyl]propandioat
(trc la san phim ctia Buée B, 6g, 16,8mmol) trong etanol (100mL) dugc dun néng
& 100°C trong 16 gid trong binh thép v§i su ¢6 mit cia niken Raney (7,47g,
84,03mmol) va hydro duéi 4p suét (40 atm+). Hon hop phan tng nay dugce loc
qua dém chét trg loc dat thé Celite® va dich loc duge cd duéi ap suit giam. San
phim thé duoc nghién thanh bot cling vé6i pentan/dietyl ete @& cho hop chét néu &
dé muc (3,0 g).
1H NMR (DMSO-dg) & 7,8 (br s, 1H), 7,7 (d, 1H), 7,6 (d, 2H), 7,5 (t, 1H), 4 (d,
1H), 3,9 (m, 2H), 3,6 (t, 1H), 3,2 (m, 2H), 1,96 (m, 1H), 1,9 (m, 1H), 0,96 (t, 3H).

Bu6e D: Diéu ché axit 2-oxo-4-[3-(triflometyl)phenyl]-3-piperidincarboxylic
Dung dich c¢6 khudy chira etyl 2-oxo0-4-[3-(triflometyl)phenyl]-3-
piperidincarboXylatl (tirc 12 san phim ciia Buée C, 3,0g, 9,52 mmol) trong etanol
(30mL) & 0°C dugc bd sung dung dich nudc 50% natri hydroxit (2,2mL;
28,5mmol) va hdn hop thu duge duge khudy & nhiét dd trong phong trong 2 gid.
Hén hop phan tng nay duge co dudi ap suét giam, xir Iy bang duﬂg dich nuéc 6M
axit clohydric dé diéu chinh d6 pH nim trong khoang 4-5, va chét rén thu duoc
duoc loc varira b%lng dietyl ete dé cho hop chit néu & d& muc dudi dang chét rin

(1,8 g).
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1H NMR (DMSO-dg) 8 12,4 (br s, 1H), 7,8 (br s, 1H), 7,6 (d, 2H), 7,4 (d, 2H), 3,6
(d, 1H), 3,4 (m, 1H), 3,2 (m, 1H), 2,01 (m, 1H), 1,9 (m, 1H).

Budce E: Diéu ché N-(2,3-diflophenyl)-2-oxo0-4-[3-(triflometyl)phenyl]-3-
piperidincarboxarhit

Dung dich axit 2-ox0-4-[3-(triflometyl)phenyl]-3-piperidincarboxylic (tirc 1a
san phém cta Bugce D, 500mg, 1,74mmol) va 2,3-difloanilin (270mé, 2,09mmol)
trong N, N-dimetylformamit (20mL) dugc bd sung trietylamin (0,75mL,
5,22mmol) va anhydrit propylphosphonic (830mg, 2,61mmol) va hén hgp thu
duoc duoc khudy trong 16 gid & nhiét do trong phong. Hon hop phan tmg nay
duoc 1am ngudi bang nude va chiét bang etyl axetat (3X). Céc pham chiét hiru co
da gop lai dugce rira béﬁg nuée, nude mudi, duge 1am kho (NapSOy4) va cd dudi ap
suét giémr. San phdm tho dugc tinh ché bang cach sdc ky trén oxit nhom trung tinh,
rira giai bing etyl axetat dé cho hop chit néu & d& muc dudi dang chit rin (300
mg).
1H NMR (DMSO-dg) 8 10,1 (s, 1H), 7,9 (br s, 1H), 7,7-7,4 (m, 5H), 7,2-7,0 (m,
2H), 3,8 (d, 1H), 3,6 (t, 1H), 3,4-3,2 (m, 2H), 2,01-1,98 (m, 2H).

* Vi du téng hop 2
Diéu ché N-(2-flophenyl)-2-oxo-4-[4-(triflometyl)phenyl]-3-piperidincarboxamit
(Hop chit 14)

Bing céch st dung phuwong phap néu trong vi du 1, axit 2-oxo0-4-[4-
| _ (triflometyl)phenyl]-3-piperidincarboxylic va 2-floanilin d thu dugc hop chét néu
& d& muc (300mg) dudi dang chét ran.
1H NMR (DMSO-dg) § 10,2 (br s, 1H), 8,00 (m, 1H), 7,28 (m, 5H), 7,02 (m, 3H),
6,45 (br s, 1H), 4,15 (d, 1H), 4,05 (m, l-H), 3,55 (d, 1H).
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Vi du tdng hop 3
Diéu ché N-(2-clophenyl)-2-oxo-4-[4-(triflometyl)phenyl]-3-piperidincarboxamit
(Hop chat 13)

Bing cach sir dung phuong phép néu trong vi du 1, axit 2-ox0-4-[4-
(triflometyl)phenyl]-3-piperidincarboxylic va 2-cloanilin da thu dugc hop chit néu
& d& muc (220 mg) dudi dang chét rén. | '
IH NMR § 9,6 (br s, 1H), 7,9 (br s, 1H), .7,7 (d, 2H), 7,6-7,5 (m, 3H), 7,4 (d, 1H),
7,3 (t, 1H), 7,1 (t, 1H), 3,9 (d, 1H), 3,6-3,5 (m, 1H), 3,4-3,2 (m, 2H), 2,0-1,9 (m,
2H).

Vi du tdng hop 4 ,
Diéu ché (38, 4S)-4-(4-ﬂophenyl)-1-metyl-Z-oxo-N-[2-(triﬂometyl)phenyl]-3-
piperidincarboxamit (Hop chét 53)
Bud6c A: Diéu ché 1,3-bis(phenylmetyl)-2-[(1S)-1-(4-flophenyl)-3-
oxopropyl]propandioat

Dung dich trans-4-floxinamaldehyt (14,57g, 97,07mmol) trong etanol
(150mL) dugc bd sung chét xc tac (R)-Jorgensen (tirc 1a (R)-a, a-Bis[3,5-
bis(triﬂometyl)phenyl]-2-pyrolidininetanol trimetylsilyl ete) (2,9g, 4,86mmol) va
dibenzyl malonat (13,8g, 48,53mmol) & 0°C. Hn hop thu dugc nay duogc khudy &
0°C trong 100 gi¢. Sau khi hoan thanh, hén hop phan tng nay dugc co dudi ap
sudt giam va phan cin dugc rét vao nude (300mL) va chiét bang etyl axetat (3 x
200mL). C4c 16p hitu co da gop lai duge rira bang nudc, tiép d6 bang dung dich
nuéc mubi, va 1am kho trén NapSO4 khan. Hon hop nay dugc loc va ¢ dudi ap
sut giam dé thu dugc phin cin thd. Tiép d6, phin can nay dugc tinh ché bing
cach sic ky trén cot rira giai bing etyl axetat trong ete diu mé (1:4) dé thu duoc
hop chét néu & d muc (12,0g) dudi dang chit rin mau tring duc.

MS = 433,10 (M-1); [a]23p =+16,07.
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Budc B: Diéu ché phenylmetyl (3R,45)-4-(4-flophenyl)-1-metyl-2-oxo0-3-
piperidincarboxylat

Dung dich 1,3-bis(phenylmetyl)-2-[(1S)-1-(4-flophenyl)-3-
oxopropyl]propandioat (tirc 14 san phdm ctia Budc A, 7,0g, 16,12 mmol) trong
1,4-dioxan (70mL) dugc bd sung dung dich 2M metylamin trong tetrahydrofuran
(24,2mL, 48,37mmol) va hdn hop thu duoc nay dugc khudy & nhiét 3 méi truong
trong 15 phut. Tiép d6, hdn hop nay duoc bd sung natri triaxetoxybohydrit (4,43g,
20,9mmol) & nhiét 30 mdi trudng, va hdn hop thu duge nay duge khqu & nhiét 3o
trong phong trong 16 gio. Hon hop phan tmg nay dugc c¢b dudi ap sut giam dé
thu dugc phan cin thd, né dugc pha lodng bang etyl axetat (200mL) va rira bing
dung dich natri bicarbonat bdo hoa (100mL) trudc khi rira bang nuéc. Cac 16p hitu
co dugce gop lai va 1am kho trén NapSO4 khan, duge lgc, tiép d6 c6 dudi ap suét
giam dé thu duoc phan cin thd. Viéc tinh ché dugc thuc hién bang HPLC didu ché
@8 thu dugc hop chit néu & @ muc (1,0g) dudi dang chét rin mau tring duc.

MS = 342,20 (M+1).

Budc C: Diéu ché axit (3R, 4S5)-4-(4-flophenyl)-1-metyl-2-oxo0-3-
piperidincarboxylic

Dung dich (3R,45)—4-(4-ﬂophenyl)-1-métyl-2-oxo-3-piperidincarboxylat
(tirc 13 san phidm cta Buée B, 1,0g, 3,6mmol) trong tetrahydrofuran (10mL) va
nuée (10mL) duoc b sung lithi hydroxit monohydrat (0,614g, 17,92mmol) va hdn
hop thu duoc nay dugc khudy & nhiét 46 méi trudng trong 16 gis. Hon hop phan
tng nay dugc cd dudi 4p sudt giam, va phin cin nay dugc pha lodng bing etyl
axetat (100mL) va rtra bing nu6c (50mL). Lép hitu co dugc bd ra va 16p nuéce
duoc axit hoa bing dung dich nudc 1N axit clohydric va chiét bing etyl axetat (3 x
30mL). Céc 16p hitu co da gop lai dugc rira bang nudc, dung dich nude mudbi, tiép
d6 1am khé trén NapSOy4 khan va duoc loc. Viéc cb phan loc dudi 4p suat gidm
thu duoc phin cin thd. Phan cin thd nay duge tinh ché bing cach rira bang dietyl
ete dé thu dugc hop chit néu & dé muc (0,5 g) dudi dang chét rin mau tring duc.

MS = 252,21(M+1).
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Budc D: Diéu ché (3S,4S)-4-(4-flophenyl)-1-metyl-2-oxo-N-[2-
(triflometyl)phenyl]-3-piperidincarboxamit

Dung dich axit (3R,4S5)-4-(4-flophenyl)-1-metyl-2-o0x0-3-
piperidincarboxylic (ﬁ’rc 1a san phdm cta Buée C, 0,2g, 0,8mmol) trong
diclometan (10mL) dugc bd sung 2-(triflometyl)anilin (0,153g, 0,95mmol),
anhydrit propylphosphonic (dung dich 50% trong etyl axetat, ImL, 1,6mmol),
trietylamin (0,35mL, 3,0mmol) va hén hop thu duge duge khudy & nhiét d6 trong
phong trong 16 gidr. H6n hop phan tng nay dugc pha lodng bang diclometan
(50mL) va rira bing nuée (20mL). Lép hitu co duge tach, 1am kho trén NapSOy4
khan, duoc loc, va c¢b dudi 4p sudt giam dé thu dugc phan cin thé. Tiép d6, phan
cin nay duoc tinh ché bang cach sic ky trén cot rira giai bang etyl axetat trong ete-
diu mé (1:5) dé thu dugc hop chit néu & d& muc dudi dang chét rin mau tring
duc. |
1H NMR (400 MHz, CDCI3): & 9,48 (br s, 1H), 8,13 (d, 1H), 7,59 (d, 1H), 7,51 (t,
1H), 7,17-7,23 (m, 3H), 7,02 (t, 2H), 3,98 (t, 1H), 3,64 (d, 1H), 3,38 (m, 1H), 3,19
(m, 1H), 3,06 (s, 3H), 2,18 (m, 1H), 1,98 (m, 1H); MS = 395,2 (M+1); m.p. = 72—
74 °C.

Vi du tong hop 5
Diéu ché (3R 4S)-4-(4-flophenyl)-2-0x0-N-[2-(triflometyl)phenyl]-3-
piperidincarboxamit (Hop chét 57)
Budc A: Diéu ché phenylmetyl (3R,4S)-4-(4-flophenyl)-1-[(4-
metoxyphenyl)metyl]-2-oxo0-3-piperidincarboxylat

Dung dich 1,3-bis(phenylmetyl)-2-[(1S)-1-(4-flophenyl)-3-
oxopropyl]propandioat (ttrc 12 san phdm ctia Budc A trong vi du tong hop 4, 3,0g,
6,91mmol) trong 1,4-dioxan (30mL) duoc bd sung 4-metoxybenzylamin (2,70mL,
20,73mmol) va hén hop nay dugc khudy & nhiét 6 trong phong trong 15 phut.
Tiép do6, hén hop niy duoc bd sung natri triaxetoxybohydrit (2,92 g, 13,8 1mmol),
va hdn hop thu dugc nay duoc khudy trong 16 gid. Hén hop phan tng nay dugc cd

dudi 4p suét giam dé tao ra phin cin thd. Phin cin nay dugc pha lodng bang etyl
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axetat (200mL) va rira bang dung dich natri bicarbonat bio hoa (100mL), tiép d6
bang nuée. Cac 16p dugce tach, va 16p hitu co durge lam kho trén NapSO4 khan,
duoc loc, va c¢6 dudi ap sut giam. Chét 1ié da tao ra nhu vay dugc tinh ché béng
cach sic ky trén cot silica gel rira giai bing etyl axetat trong ete dau mé (1:1) dé
thu duoc hop chét néu & d& muc (2,5 g) dudi dang chét 16ng mau vang nhat. .

MS = 4483 (M+1).

Budc B: Didu ché axit (3R, 45)-4-(4-flophenyl)- 1-[(4-metoxyphenyl)metyl]-2-oxo-
3-piperidincarboxylic

Dung dich (3R,4S)-4-(4-flophenyl)-1-[(4-metoxyphenyl)metyl]-2-ox0-3-
piperidincarboxylat (tirc 1a san phim ctia Budc A, 2,0g, 4,46mmol) trong
tetrahydrofuran (20mL) va nuéc (20mL) duoc bd sung lithi hydroxit monohydrat
(0,94g, 22,34mmol) va hdn hop phan tmg nay duoc khudy & nhiét d6 trong phong |
trong 16 gio. Hon hop phan Gng nay dugc ¢b dudi ap sudt giam, va phén cin nay
dugc pha lodng bang dietyl ete (100mL) va rira bang nude (50mL). Céc 16p dugc
tach va 16p nudc duoc axit hoa bang dung dich nuée IN axit clohydric va chiét
bing etyl axetat (3x40mL). C4c 16p hitu co da gop lai duoc rira bang nudc, tiép d6
bang dung dich nudc mubi, tiép d6 1am khd trén NaySO4 khan. Tiép d6, hdn hop
nay dugc loc va ¢ dudi ap suét giam dé thu duoc hop chit néu & dé muc (1,5g) |
dudi dang chét rdn mau nau nhat.

MS = 358,20 (M+1); m.p. = 64-67°C.

Buéce C: Didu ché (3S,45)-4-(4-flophenyl)-1-[(4-metoxyphenyl)metyl]-2-0xo0-N-
[2-(triflometyl)phenyl]-3-piperidincarboxamit '

- Dung dich axit (3R,4S5)-4-(4-flophenyl)-1-[(4-metoxyphenyl)metyl]-2-ox0-3-
. piperidincarboxylic (tirc 12 san phim ctia Buéc B, 0,8g, 2,24mmol) va
2-triflometylanilin (0,43g, 2,68mmol) trong diclometan (10mL) dugc bd sung
anhydrit propylphosphonic (dung dich 50% trong etyl axetat, 2,84mL, 4,47mmol),
trietylamin (0,9mL, 6,70mmol), va hén hgp phan g nay duoc khudy & nhiét do

moi trudng trong 16 gid. Hon hop phan tmg nay dugc pha lodng bang diclometan
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(100mL) va rira bang nuée (50mL). Lép hiru co dugce tach, 1am khd trén NapSOy
khan, dugc loc, va ¢6 dudi ap suét giam dé thu dugc phén can tho. Chét liéu tho
nay duoc tinh ché bing cach sic ky trén cot rira giai bang etyl axetat trong ete dau
md (1:3) dé thu dugc hop chit néu & d& muc (0,6g) dudi dang chét 16ng mau xanh
nhat.

MS =501,29 (M+1).

Budc D: Diéu ché (3R,4S)-4-(4-flophenyl)-2-oxo-N-[2-(triflometyl)phenyl]-3-
piperidincarboxamit

(3S,4S)-4-(4-flophenyl)-1-[(4-metoxyphenyl)metyl]-2-oxo0-N-[ 2-
(triflometyl)phenyl]-3-piperidincarboxamit (tirc 1a san phdm ciia Budc C, 0,5g,
0,99mmol) dugc bd sung axit trifloaxetic (10mL) va hdn hgp phan tng nay dugc
khudy & 110°C trong 72 gi. Hon hop phan tmg nay dugc cb dudi p sudt giam dé
loai bo axit trifloaxetic. Phn cin niy dugc trung hoa bang dung dich NaHCO3
bdo hoa va chiét bing diclometan (2 X 100mL). Céac 16p hitu co di gop lai duge
lam kho trén NapSO4 khan, dugc loc, va co dudi ap suét giam. Chét liéu thu dugc
nay dugc tinh ché bing cach sic ky trén cot silicagel rira giai bang etyl axetat
trong ete ddu moé (1:3) dé thu dugc hop chit néu & dé muc duéi dang chét rin mau
tréng duc.
1H NMR (400 MHz, DMSO-dg): & 9,58 (s, 1H), 7,89 (s, 1H), 7,61 (m, 2H), 7,40—
7,29 (m, 4H), 7,11 (m, 2H), 3,76 (d, 1H), 3,42 (m, 1H), 3,23 (m, 1H), 2,45 (m,
1H), 1,91 (m, 2H);
MS = 381,22 (M+1); m.p. = 81-84 °C.

Bing céc quy trinh dugc md ta & ddy ciing vé6i cac phuong phép da biét trong
linh vye k¥ thuat nay, co thé didu ché dugc cac hop chit néu trong cac Bang 1 dén
56 dudi day. Cac tir viét tit sau dugc sir dung trong cic bang nay 13 nhu sau: ¢
nghia 1a bac ba, s nghia 1a bic hai, » nghia 13 thudng, i nghia 1a iso, ¢ nghia 1a

xyclo, Me nghia 1a metyl, Et nghia 1a etyl, Pr nghia 1a propyl, Bu nghia 1a butyl,
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i-Pr nghia 1a isopropyl, c-Pr xyclopropyl, z-Bu nghia 1a butyl bac ba, c-Bu nghia 1a
xyclobutyl, Ph nghia 1a phenyl, OMe nghia 14 metoxy, OEt nghia 1a etoxy, SMe
nghia 1a metylthio, NHMe nghia 1a metylamino, CN nghia la xyano, NO7 nghia la
nitro, TMS nghia 1a trimetylsilyl, SOMe nghia 1a metylsulfinyl, C2F5 nghia 1a

CF>CF3 va SOpMe nghia la metylsulfonyl.

Bang 1
Q' 9
2
Q
N/
|
H
If (6]
R1
Rl 1aH; Q2 1aPh(2-F); vaQl 1a
Ql Ql Ql
Ph(3-Cl) Ph(3-F,4-OCHF») Ph(2-F,3-F,4-TMS)
Ph(3-F) Ph(3-F,4-SOopMe) Ph(2-F,3-F,4-CN)
Ph(3-Br) Ph(3-F,4-TMS) Ph(2-F,3-Br,4-Cl)
Ph(3-Me) Ph(3-F,4-CN) Ph(2-F,3-Br,4-F) |
Ph(3-Et) Ph(3-Br,4-Cl) Ph(2-F,3-Br,4-Br)
Ph(3-#-Bu) Ph(3-Br,4-F) Ph(2-F,3-Br,4-Me)
Ph(3-i-Pr) Ph(3,4-di-Br) Ph(2-F,3-Br,4-#-Bu)
Ph(3-c-Pr) - Ph(3-Br,4-Me) Ph(2-F,3-Br,4-c-Pr)
Ph(2-F,3-Br,4-CF3)

Ph(3-xyclohexyl)
Ph(3-CH-CHp)
Ph(3-CF3)
Ph(3-CH,CF3)
Ph(3-CHF»7)
Ph(3-CH)F)
Ph(3-OCF3)
Ph(3-OCHjF)
. Ph(3-SCF3)
Ph(3-SMe)
Ph(3-SOMe)
3-SOoMe
Ph(3-OSO,Me)
Ph(3-C=CH)
Ph(3-OMe)
Ph(3-OEt)
Ph(3-NHCO,-#-Bu)
Ph(3-NHCOMe)

Ph(3-F,4-#-Bu)
Ph(3-Br,4-c-Pr)
Ph(3-Br,4-CF3)
Ph(3-Br,4-CHF»7)
Ph(3-Br,4-OCF3)
Ph(3-Br,4-OCHF»,)
Ph(3-Br,4-SO,Me)
Ph(3-Br,4-TMS)
Ph(3-Br,4-CN)
Ph(3-Me,4-Cl)
Ph(3-Me,4-F)
Ph(3-Me,4-Br)
Ph(3,4-di-Me)
Ph(3-Me,4-t-Bu)
Ph(3-Me,4-c-Pr)
Ph(3-Me,4-CF3)
Ph(3-Br,4-CHF»>)
Ph(3-Me,4-OCF3)
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Ph(2-F,3-Br,4-CHF?)
Ph(2-F,3-Br,4-OCF3)
Ph(2-F,3-Br,4-OCHF3)
Ph(2-F,3-Br,4-SOoMe)
Ph(2-F,3-Br,4-TMS)
Ph(2-F,3-Br,4-CN)
Ph(2-F,3-Me,4-Cl)
Ph(2-F,3-Me,4-F)
Ph(2-F,3-Me,4-Br)
Ph(2-F,3-Me,4-Me)
Ph(2-F,3-Me,4-t-Bu)
Ph(2-F,3-Me,4-¢-Bu)
Ph(2-F,3-Me,4-CF3)
Ph(2-F,3-Me,4-CHF»>)
Ph(2-F,3-Me,4-OCF3)
Ph(2-F,3-Me,4-OCHF»)
Ph(2-F,3-Me,4-SO>Me)



Ql

Ph(3-NHCOCF3)
Ph(3-CN)
Ph(3-NO»)
Ph(3-Ph)
Ph(3-COMe)
Ph(3-OCOMe)
Ph(3-COoMe)
Ph(3-OCO7Me)
Ph(3-TMS)
Ph(3-Ph)
Ph[3-(1H-pyrazol-1-yl)]
Ph[3-(2H-1,2,3-triazol-2-yl)]
Ph[3-(1 H-imidazol-1-yl)]
Ph[3-(3-pyridinyl)]
Ph[3-(4-pyridinyl)]
Ph[3-(2-pyridinyl)]
4-pyridinyl(2-CF3)
4-pyridinyl(2-Cl)
4-pyridinyl(2-F)
4-pyridinyl(2-OCF3)
4-pyridinyl(2-Me)
4-pyridinyl(2-Br)
‘ 4-pyridinyl
1H-pyrazol-4-yl(1-Me)
1H-pyrazol-4-yl(1-CH,CF3)
1 H-imidazol-2-yl(1-Me)
1 H-imidazol-2-yl(1-CH,CF3)
1 H-imidazol-2-yl(1-Me,5-Cl)
1 H-imidazol-2-yl(1-Me,5-F)
2-thienyl
2-thienyl(4-F)
2-thienyl(4-Cl)
2-thienyl(4-CF3)
2-thienyl(5-F)
2-thienyl(5-Cl) ~
2-thienyl(5-CF3)
Ph(4-Cl)
Ph(4-F)
Ph(4-Br)
Ph(4-Me)
Ph(4-Et)
Ph(4-#-Bu)

29748

Ql

Ph(3-Me,4-OCHF»)
Ph(3-Me,4-SO,Me)
Ph(3-Me,4-TMS)
Ph(3-Me,4-CN)
Ph(3-#-Bu,4-Cl)
Ph(3-#-Bu,4-F)
Ph(3-#-Bu,4-Br)
Ph(3-t-Bu,4-Me)
Ph(3,4-di-z-Bu)
Ph(3-2-Bu,4-c-Pr)
Ph(3--Bu,4-CF3)
Ph(3-#-Bu,4-CHF>7)
Ph(3-#-Bu,4-OCF3)
Ph(3-#-Bu,4-OCHF»)
Ph(3-#-Bu,4-SOoMe)
Ph(3--Bu,4-TMS)
Ph(3-z-Bu,4-CN)
Ph(3-c-Pr,4-Cl)
Ph(3-c-Pr,4-F)
Ph(3-c-Pr,4-Br)
Ph(3-c-Pr,4-Me)
Ph(3-c-Pr,4-t-Bu)
Ph(3,4-di-c-Pr)
Ph(3-c-Pr,4-CF3)
Ph(3-c-Pr,4-CHF3)
Ph(3-c-Pr,4-OCF3)
Ph(3-c-Pr,4-OCHF»)
Ph(3-c-Pr,4-SO;Me)
Ph(3-c-Pr4-TMS)
Ph(3-c-Pr,4-CN)
Ph(3-CF3,4-Cl)
Ph(3-CF3,4-F)
Ph(3-CF3,4-Br)
Ph(3-CF3,4-Me)
Ph(3-CF3,4-t-Bu)
Ph(3-CF3,4-c-Pr)
Ph(3,4-di-CF3)
Ph(3-CF3,4-CHF»)
Ph(3-CF3,4-OCF3)
Ph(3-CF3,4-OCHF»)
Ph(3-CF3,4-SOoMe)
Ph(3-CF3,4-TMS)

Ql

Ph(2-F,3-Me,4-TMS)
Ph(2-F,3-Me,4-CN)
Ph(2-F,3--Bu,4-Cl)
Ph(2-F,3-t-Bu,4-F)
Ph(2-F,3-#-Bu,4-Br)
Ph(2-F,3-#-Bu,4-Me)
Ph(2-F,3-t-Bu,4-1-Bu)
Ph(2-F,3-#-Bu,4-c-Pr)
Ph(2-F,3-t-Bu,4-CF3)
Ph(2-F,3-#-Bu,4-CHF»)
Ph(2-F,3-#-Bu,4-OCF3)
Ph(2-F,3-#-Bu,4-OCHF»)
Ph(2-F,3-t-Bu,4-SO,Me)
Ph(2-F,3--Bu,4-TMS)
Ph(2-F,3-#-Bu,4-CN)
Ph(2-F,3-c-Pr,4-Cl)
Ph(2-F,3-c-Pr,4-F)
Ph(2-F,3-c-Pr,4-Br)
Ph(2-F,3-c-Pr,4-Me)
Ph(2-F,3-c-Pr,4-1-Bu)
Ph(2-F,3,4-di-c-Pr)
Ph(2-F,3-c-Pr,4-CF3)
Ph(2-F,3-c-Pr,4-CHF,
Ph(2-F,3-c-Pr,4-OCF3)
Ph(2-F,3-c-Pr,4-OCHF?)
Ph(2-F,3-c-Pr,4-SOoMe)
Ph(2-F,3-c-Pr,4-TMS)
Ph(2-F,3-c-Pr,4-CN)
Ph(2-F,3-CF3,4-Cl)
Ph(2-F,3-CF3,4-F)
Ph(2-F,3-CF3,4-Br)
Ph(2-F,3-CF3,4-Me)
Ph(2-F,3-CF3,4-1-Bu)
Ph(2-F,3-CF3,4-c-Pr)
Ph(2-F,3-CF3,4-CF3)
Ph(2-F,3-CF3,4-CHF?)
Ph(2-F,3-CF3,4-OCF3)
Ph(2-F,3-CF3,4-OCHF?)
Ph(2-F,3-CF3,4-SO,Me)
Ph(2-F,3-CF3,4-TMS)
Ph(2-F,3-CF3,4-CN)
Ph(2-F,3-OCF3,4-Cl)
Ph(2-F,3-OCF3,4-F)

Ph(3-CF3,4-CN)

Ph(4-i-Pr)
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Ph(4-c-Pr)
Ph(4-xyclohexyl)
Ph(4-CH-CH»)
Ph(4-CF3)
Ph(4-CH,CF3)
Ph(4-CHF?)
Ph(4-CHyF)
Ph(4-OCF3)
Ph(4-OCHjF)
Ph(4-SCF3)
Ph(4-Sme)
Ph(4-SOMe)
Ph(4-SO,Me)
Ph(4-OSO-Me)
Ph(4-C=CH)
Ph(4-Ome)
Ph(4-Oet)
Ph(4-NHCO»-#-Bu)
Ph(4-NHCOMe)
Ph(4-NHCOCF3)
Ph(4-CN)
Ph(4-NO»)
Ph(4-Ph)
Ph(4-COMe)
Ph(4-OCOMe)
Ph(4-COyMe)
Ph(4-OCO-Me)
Ph(4-TMS)
Ph(4-Ph)
Ph( 1 H-pyrazol-1-yl)
Ph(2H-1,2,3-triazol-2-yl)
Ph(1H-imidazol-1-yl)
Ph[4-(3-pyridinyl)]
Ph[4-(4-pyridinyl)]
Ph[4-(2-pyridinyl)]
3-pyridinyl(5-CF3)
3-pyridinyl(5-Cl)
3-pyridinyl(5-F)
3-pyridinyl(5-OCF3)
3-pyridinyl(5-Me)
3-pyridinyl(5-Br)
3-pyridinyl
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Ql

Ph(3-OCF3,4-Cl)
Ph(3-OCF3,4-F)
Ph(3-OCF3,4-Br)
Ph(3-OCF3,4-Me)
Ph(3-OCF3,4-2-Bu)
Ph(3-OCF3,4-c-Pr)
Ph(3-OCF3-4-CF3)
Ph(3-OCF3,4-CHF»)
Ph(3,4-di-OCF3)
Ph(3-OCF3,4-OCHF»)
Ph(3-OCF3,4-SOyMe)
Ph(3-OCF3,4-TMS)
Ph(3-OCF3,4-CN)
Ph(3-SOyMe,4-Cl)
Ph(3-SOyMe,4-F)
Ph(3-SOyMe,4-Br)
Ph(3-SOyMe,4-Me)
Ph(3-SO,Me,4-¢-Bu)
Ph(3-SOyMe,4-c-Pr)
Ph(3-SOyMe,4-CF3)
Ph(3-SOyMe,4-CHF»)
Ph(3-SOy)Me,4-OCF3)
Ph(3-SOyMe,4-OCHF5)
Ph(3,4-di-SOy)Me)
Ph(3-SOyMe,4-TMS)
Ph(3-SO,Me,4-CN)
Ph(3-CHF»,4-Cl)
Ph(3-CHF»,4-F)
Ph(3-CHF»,4-Br)
Ph(3-CHF5,4-Me)
Ph(3-CHF»,4-t-Bu)
Ph(3-CHF5,4-c-Pr)
Ph(3-CHF,4-CF3)
Ph(3-CHF»,4-CHF»)
Ph(3-CHF5,4-OCF3)
Ph(3-CHF»,4-OCHF»)
Ph(3-CHF,4-SO,Me)
Ph(3-CHF5,4-TMS)
Ph(3-CHF,4-CN)
Ph(3-CN,4-Cl)
Ph(3-CN,4-F)
Ph(3-CN,4-Br)

Ql

Ph(2-F,3-OCF3,4-Br)
Ph(2-F,3-OCF3,4-Me)
Ph(2-F,3-OCF3,4-+-Bu)
Ph(2-F,3-OCF3,4-c-Pr)
Ph(2-F,3-OCF3,4-CF3)
Ph(2-F,3-OCF3,4-CHF5)
Ph(2-F,3-OCF3,4-OCF3)
Ph(2-F,3-OCF3,4-OCHF»)
Ph(2-F,3-OCF3,4-S0,Me)
Ph(2-F,3-OCF3,4-TMS)
Ph(2-F,3-OCF3,4-CN)
Ph(2-F,3-SO,Me 4-Cl)
Ph(2-F,3-SO,Me 4-F)
Ph(2-F,3-SOyMe,4-Br)
Ph(2-F,3-SO,Me,4-Me)
Ph(2-F,3-SO,Me,4-t-Bu)
Ph(2-F,3-SOyMe,4-c-Pr)
Ph(2-F,3-SO,Me,4-CF3)
Ph(2-F,3-SO,Me,4-CHF5)
Ph(2-F,3-SOyMe,4-OCF3)
Ph(2-F,3-SO,Me,4-OCHF5)
Ph(2-F,3,4-di-SO,Me)
Ph(2-F,3-SO,Me,4-TMS)
Ph(2-F,3-SOyMe,4-CN)
Ph(2-F,3-CHF5,4-Cl)
Ph(2-F,3-CHF,,4-F)
Ph(2-F,3-CHF5,4-Br)
Ph(2-F,3-CHF5,4-Me)
Ph(2-F,3-CHF»,4-1-Bu)
Ph(2-F,3-CHF,4-c-Pr)
Ph(2-F,3-CHF,,4-CF3)
Ph(2-F,3-CHF,,4-CHF5)

1 H-pyrazol-3-yl(1-Me)

Ph(3-CN,4-Me).
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Ph(2-F,3-CHF,,4-OCF3)
Ph(2-F,3-CHF,,4-OCHF»)
Ph(2-F,3-CHF,4-SOyMe)
Ph(2-F,3-CHF,4-TMS)
Ph(2-F,3-CHF,,4-CN)
Ph(2-F,3-CN,4-Cl)
Ph(2-F,3-CN,4-F)
Ph(2-F,3-CN,4-Br)
Ph(2-F,3-CN,4-Me)
Ph(2-F,3-CN,4-#-Bu)
Ph(2-F,3-CN,4-c-Pr)



Q 1
1 H-pyrazol-3-yl(1-CHyCF3)
1 H-pyrazol-3-yl(1-Me,4-F)

1 H-pyrazol-3-yl(1-Me,4-Cl)
1 H-imidazol-5-yl(1-Me)
1H-imidazol-5-yl(1-CH,CF3)
1H-imidazol-4-yl(1-Me)
1H-imidazol-4-yl(1-CH,CF3)

3-thienyl
3-thienyl(5-F)
3-thienyl(5-Cl)
3-thienyl(5-CF3)
Ph(3,4-di-Cl)
Ph(3-Cl,4-F)
Ph(3-Cl,4-Br)
Ph(3-Cl,4-Me)
Ph(3-Cl,4--Bu)
Ph(3-Cl,4-c-Pr)
Ph(3-Cl,4-CF3)
Ph(3-Cl1,4-CHF3)
Ph(3-Cl,4-OCF3)
Ph(3-C1,4-OCHF5)
Ph(3-C1,4-SOo)Me)
Ph(3-CL4-TMS)
Ph(3-C1,4-CN)
Ph(3-F,4-Cl)
Ph(3,4-di-F)
Ph(3-F,4-Br)
Ph(3-F,4-Me)
Ph(3-F,4-#-Bu)
Ph(3-F,4-c-Pr)
Ph(3-F,4-CF3)
Ph(3-F,4-CHF?)
Ph(3-F,4-OCF3)

Ql
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Ql

Ph(3-CN,4-+-Bu)
Ph(3-CN,4-¢-Pr)
Ph(3-CN,4-CF3)
Ph(3-CN,4-CHF>)
Ph(3-CN,4-OCF3)
Ph(3-CN,4-OCHF»)
Ph(3-CN,4-SO,Me)
Ph(3-CN,4-TMS)
Ph(3,4-di-CN)
Ph(2-F,3-C1,4-Cl)
Ph(2-F,3-CL,4-F)
Ph(2-F,3-CL4-Br)
Ph(2-F,3-CL4-Me)
Ph(2-F,3-C14-#-Bu)
Ph(2-F,3-ClL4-c-Pr)
Ph(2-F,3-C1,4-CF3)
Ph(2-F,3-C1,4-CHF,)
Ph(2-F,3-C1,4-OCF3)
Ph(2-F,3-C1,4-OCHF»)
Ph(2-F,3-C1,4-SO,Me)
Ph(2-F,3-CL4-TMS)
Ph(2-F,3-CL4-CN)
Ph(2-F,3-F,4-Cl)
Ph(2-F,3-F,4-F)
Ph(2-F,3-F,4-Br)
Ph(2-F,3-F,4-Me)
Ph(2-F,3-F,4-#-Bu)
Ph(2-F,3-F,4-c-Pr)
Ph(2-F,3-F,4-CF3)
Ph(2-F,3-F,4-CHF5)
Ph(2-F,3-F,4-OCF3)
Ph(2-F,3-F,4-OCHF>)

Q 1
Ph(2-F,3-CN,4-CF3)
Ph(2-F,3-CN,4-CHF»)
Ph(2-F,3-CN,4-OCF3)
Ph(2-F,3-CN,4-OCHF»)
Ph(2-F,3-CN,4-SO,Me)
Ph(2-F,3-CN,4-TMS)

Ph(2-F,3-CN,4-CN)
Ph(2-F,4-Cl)
Ph(2-F,4-F)
Ph(2-F,4-Br)
Ph(2-F,4-Me)
Ph(2-F,4-#-Bu)
Ph(2-F,4-c-Pr)
Ph(2-F,4-CF3)
Ph(2-F,4-CHF»)
Ph(2-F,4-OCF3)
Ph(2-F,4-OCHF»)
Ph(2-F,4-SOoMe)
Ph(2-F,4-TMS)
Ph(2-F,4-CN)
Ph(2-F,3-Cl)

Ph(2-F,3-F)

Ph(2-F,3-Br)

Ph(2-F,3-Me)

Ph(2-F,3-#-Bu)
Ph(2-F,3-c-Pr)
Ph(2-F,3-CF3)
Ph(2-F,3-CHF»)
Ph(2-F,3-OCF3)
Ph(2-F,3-OCHF»)
Ph(2-F,3-SO,Me)
Ph(2-F,3-TMS)

Ph(2-F,3-F,4-SO,Me)

Ph(2-F,3-CN)

Ql

1 H-imidazol-2-yl(1-CH,CF3,5-Cl)
1 H-imidazol-2-yl(1-CHyCF3,5-F)
1H-imidazol-2-yl(1-Me,5-CF3)
1 H-imidazol-2-yl(1-CH»CF3,5-CF3)
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Bang 2 dugc xdy dung theo cach gidng nhu vay chi khéc 1a Pé muc cua

hang “R1 1a H; Q2 1a Ph(2-F); va Q! 13” duoc thay thé bang Pé muc ciia hang

duoc néu cho Bang 2 duéi day (tuc 1a “R1 1a H; Q2 1a Ph(2,3-F); va Ql 1a”). Vi

véy, muyc thtr nhit trong Bang 2 1 hop chét c¢6 cong thirc 1trong d6 RIIAH; Q21a

Ph(2,3-di-F); va Q! 1a Ph(3-Cl) (ttc 13 3-clophenyl). C4c bang 3 t6i 56 dugc xay

dung theo cach tuong tu.
Bang bé muc cia hang

2 R11a H; Q2 1a Ph(2,3-di-F); va Ql 1a
3 Rl 13 H; Q2 1a Ph(2-CF3); va Q! 1a
4 R! 1a H; Q2 1a Ph(2-NO»); va Q1 1a
5 R! 1a H; Q2 1a Ph(2-SO,Me); va Q1 1a
6 R! 1a H; Q2 1a Ph(2-Me); va Q1 1a
7 RI1aH; Q2 1aPh(2-OCF3 ); vaQl 1a
8 R! 1a H; Q2 1a Ph(2,4-di-F); vaQl 1a
9 R!1a H; Q2 la 2-pyridinyl; va Q1 la
10 R11a H; Q2 1a Ph(2-Cl); va Q! 1a
11 R11aH; Q2 1a Ph(2-Br); vaQl 1
12 R11aH; Q2 1a Ph(2-C1,3-F); vaQl 1a
13 Rl 1a H; Q2 1a Ph(3-CL1,2-F); va Ql 1a
14 R! 1a H; Q2 1a Ph(2,3,4-tri-F); va Q! 1a
15 R1 1a Me; Q2 1a Ph(2-F); va Q1 1a
16 R1 1a Me; Q2 1a Ph(2,3-di-F); va Q1 1a
17 RI 1a Me; Q2 1a Ph(2-CF3); va Q1 1a
18 R! 1a Me; Q2 1a Ph(2-NO,); va Ql 1a
19 R1 12 Me; Q2 1a Ph(2-SOoMe); va Q! 1a
20 R1 1a Me; Q2 12 Ph(2-Me); va Q! 1a
21 R1 12 Me; Q2 1a Ph(2-OCF3); va Ql 1a
22 RI 1a Me; Q2 1a Ph(2,4-di-F); va Q1 1a
23 R1 1a Me; Q2 1a 2-pyridinyl; va Q1 1a
24 R! 1a Me; Q2 1a Ph(2-Cl); va Q! 1a
25 R1 1a Me; Q2 1a Ph(2-Br); va Q! 1a
26 R 1a Me; Q2 1a Ph(2-CL3-F); va Q! Ia
27 R! 1a Me; Q2 1a Ph(3-C1,2-F); va Q! 1a
28 R! 1a Me; Q2 1a Ph(2,3,4-tri-F); va Q! 1a
29 R11aEt; Q2 1a Ph(2-F); vaQl Ia
30 R 13 Et; Q2 1a Ph(2,3-di-F); va Q! 1a
31 R! 1a Et; Q2 1a Ph(2-CF3); va Ql 1a
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32 R! 1a Et; Q2 1a Ph(2-NO»); va Q1 1a

33 R! 12 Et; Q2 1a Ph(2-SOyMe); va Q1 1a

34 Rl 1a Et; Q2 1a Ph(2-Me); va Q1 1a

35 R! 1a Et; Q2 1a Ph(2-OCF3); va Q! 1a

36 » R! 1 Et; Q2 1a Ph(2,4-di-F); va Q1 1a

37 R! 12 Et; Q2 1a 2-pyridinyl; va Q! 1a

38 Rl 1aEBt; Q2 1a Ph(2-Cl); vaQl 1a

39 R! 1aEt; Q2 1aPh(2-Br); vaQl1a .

40 R1 1a Et; Q2 1a Ph(2-C1,3-F); va Ql 1

41 R11a Et; Q2 1a Ph(3-C1,2-F); vaQl 1

42 R! 13 Bt; Q2 12 Ph(2,3,4-tri-F); va Ql Ia

43 R! 1a -CH,OCH3; Q2 1a Ph(2-F); va Ql 1a
44 R! 1a -CH,OCH3; Q2 1a Ph(2,3-di-F); va Q! 1a
45 Rl 1a-CH,OCHj3; Q2 1a Ph(2-CF3); va Q! 1a
46 ’ R! 1a -CH,OCH3; Q2 1a Ph(2-NO»); va Ql 1a
47 : R! 1a -CHyOCH3; Q2 Ia Ph(2-SOpMe); va Q! 1a
48 R! 12 -CH,OCH3; Q2 1a Ph(2-Me); va Q! 1
49 R! 1a -CHyOCH3; Q2 1a Ph(2-OCF3); va Q! 1a
50 R! 1a -CH,OCH3; Q2 1a Ph(2,4-di-F); va Q! 1a
51 R! 14 -CHyOCH3; Q2 14 2-pyridinyl; va Q! 1a
52 R! 13 -CH,OCH3; Q2 1a Ph(2-Cl); va Q! 1a
33 R! 1a -CH,OCH3; Q2 1a Ph(2-Br); va Q! 1a
54 : R! 14 -CHyOCH3; Q2 1a Ph(2-CL,3-F); vaQl 1
55 R! 1a -CH,OCH3; Q2 1a Ph(3-C1,2-F); va Q! 1a
56 R! 1a -CH,OCHj3; Q2 1a Ph(2,3,4-tri-F); va Q! 1a

Ché phim/Tinh hiru ich

Hop chét theo sang ché thudng dugc sir dung lém hoat chét diét co trong ché
phém, tirc 1a thanh pha“m, v6i it nhit mot thanh phf“in bd sung dugc chon tir nhém
bao gdm chét hoat dong bé mit, chit pha lodng rén va chét pha lodng 1ong, ding
lam chit mang. Céc thanh phin ciia ché phdm hoic hdn hop dugc chon phi hgp _
v6i cac tinh chét 1y hoc ciia hoat chét, kiéu ding va cac yéu t6 méi truong nhu loai
dét, d6 Am va nhiét do. -

Dang pha ché hitu ich bao gém ca ché phdm dang léng va ché phim dang

ran. Ché phim dang 16ng bao gdm dung dich (bao gdm dang c6 dic d& nhii héa),
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huyén phi, nhii twong (bao gdém vi nhii twong va/hogc nhil tuong-huyén phil) va
cac dang twong tu tuy y ¢ thé dugc lam dic thanh cac gel. Dang ché phim 16ng
chira nudc thong thuong 1a dang cd dic tan, dang co dédc hdn dich, hén dich vién
nang, nhii twong ¢d dic, vi nhii trong, nhii trong dau trong nuéc, chit ¢ dic dé
chay va nhii twong-huyén phii. Dang ché phdm 16ng khong chira nuéc thuong 1a
dang c¢b dic d& nhii hoa, dang ¢b dic vi nhii héa, dang c6 dic dé phan tan va dang
phan tan dang dau. |

Ché phim dang rén théng thuong la dang bét min dé réc kho, bot, hat, vién
tron, vién tron, vién hinh thoi, vién nén, dang mang bao (ké ca céc 16p phi hat) va
cac dang tuong tu, c6 thé d& phan tan trong nuée (“thdm u6t”) hodc tan trong
nude. Cac 16p mang va 16p phu dugce tao ra tir cadc dung dich tao mang hodc huyén
phu d& chay dic biét hitu ich ding dé xir 1y hat. Hoat chét c6 thé dugc bao (vi)
nang va con dugc tao thanh hén dich hoic ché phém ran; theo cach khac, toan bd
ché phém chira hoat chét c6 thé dugc bao nang (hodc “dugc bao™). Viéc bao nang
nay c6 thé kiém soat hogc 1am chdm qua trinh gidi phong hoat chét. Hat d& nhii
hoéa két hop duge cac wu diém cia ca ché phim dang c6 dic dé nhii héa 14n ché
phidm dang hat kho. Céc ché phdm dédm dic duoc st dung chi yéu 1am chét trung
gian diing dé pha ché tiép.

Ché phim dang phun thudng duge dua vao moi truong thich hgp trude khi
phun. Céc ché phim 16ng va rén nhu vay dugc bio ché @ duoc pha lodng mot
cach dé dang trong mdi trudng phun, thuong 14 nude, nhung doi khi 13 mdi trudong
thich hgp khac nhu hydrocacbon thom hodc parafin hodc dau thuc vat. Luong
dung dich dé phun c6 thé ndm trong khoang tir mot t6i mot vai nghin lit cho mot
‘hecta, nhung thong thuong 13 ndm trong khong tir mudi téi vai tram lit cho mot
hecta. Cac ché phim phun cé thé dugc tron sin trong thing véi nude hodc mdi
truong thich hop khac dung d& xir 1y 14 bang cach phun 1én khong trung hodc dua
vao dét, hoic dua vao mdi trudng sinh truéng ctia thue vat. Cac ché phim léng va
rin c¢6 thé dugc dinh luong truc tiép trong hé tudi phun hoic dugc dinh lugng
trong ranh khi gieo tréng.

Ché phdm thudng chira lugng hitu hiéu cia hoat chét, chét pha loang va chit
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hoat dong b& mit trong khoang gin ding sau ddy dé tdng luong 1 100 phan trim
khéi luong.

Phén tram khdi luong

Hoat chét Chét pha Chét hoat dong
Hat, vién nén va bot d& hoa tan  0,001-90 0-99,999 | 0-15
trong nuéc va dé phan tin |
trong nudc
Thé phan tan dang diu, huyén 1-50 40-99 0-50
pht, nhii trong, dung dich (bao

gbdm dang c6 dic d& nhii héa)

Bot min dé ric kho 1-25 " 70-99 0-5
Hat va vién tron 0,001-99  5-99,999 0-15
Ché phidm c6 d6 bén cao 90-99 0-10 0-2

Chét pha loang ran bao gém, vi dy, dit sét nhu bentonit, montmorillonit,
attapulgit va kaolanh, thach cao, xenluloza, titan dioxit, k&m oxit, tinh bot, dextrin,
duong (vi du, lactoza, sucroza), silic oxit, bot da bot talc, mica, d4t tao silic, ure,
canxi cacbonat, natri cacbonat va bicarbonat, va natri sulfat. Chit pha lodng rin
thong thudng duogc mé ta trong Watkins et al., Handbook of Insecticide Dust
Diluents and Carriers, 2nd Ed., Dorland Books, Caldwell, New Jersey.

Chét pha lodng 16ng bao gdm, vi du, nuéc, 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,
du khoéng tring, parafin théng thudng, isoparafin), alkylbenzen, alkylnaphtalen,
glyxerin, glyxerol triaxetat, sorbitol, triacetin, hydrocacbon thom, chit béo da
dugc khtr géc thom, alkylbenzen, alkylnaphtalen, keton nhu xyclohexanon,
2-heptanon, isophoron va 4-hydroxy-4-metyl-2-pentanon, axetat nhu is}oamyl

axetat, hexyl axetat, heptyl axetat, octyl axetat, nonyl axetat, tridexyl axetat va
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isobornyl axetat, cac este khac nhu este lactat alkylat hoa, este dibazo va y-
butyrolacton, va céc rugu, ching c6 thé 1a mach thﬁng, mach nhanh, bdo hoa hoac
khéng bio hoa nhu metanol, etanol, n-propanol, rugu isopropylic, #-butanol, rugu
isobutylic, n-hexanol, 2-etylhexanol, n-octanol, decanol, rugu isodexylic,
isooctadecanol, ruou xetylic, ruou laurylic, rugu iridexylic, rugu oleylic,
xyclohexanol, rugu tetrahydrofurfurylic, rugu diaxeton va rugu benzylic. Chét pha
loding 16ng ciing bao gdm cic este glyxerol ciia cac axit béo bdo hoa va khong bao
hoa (thuong 13 c¢6 6 dén 22 nguyén tir cacbon), nhu dau thuc vét tir hat va qua (vi
du, dau 6liu; thdu diu, hat lanh, vung, ngil cbe (ng6), lac, huéng duong, hat nho,
rum, hat bong, dau twong, hat cai dau, dira va co), chét béo c6 ngudn gdc dong vat
(vi du, m& bo, m& lon, dau gan cé tuyét, dau cd), va cac hdn hgp cda ching. Chét
pha loang 1dng ciing bao gdm céc axit béo duge alkylat héa (vi dy, dugc metyl
héa, etyl hoa, butyl hoa) trong do cac axit béo co thé thu duoc bang cach thiy
phan céc este glyxerol tir cic ngudn thuc vat va déng vat, va c6 thé duogc tinh ché
bing chung cit. Chét pha lodng 1dng thong thuong dugc md ta trong Marsden,
Solvents Guide, 2nd Ed., Interscience, New York, 1950.

Ché phim rén va 16ng theo sang ché thudng chira mét hoic nhidu chat hoat
dong bé mat. Khi bd sung vao chét long, chét hoat dong bé mit thuong bién d6i,
thuong lam giam, strc cing bé mit cia chit 16ng. Tuy thudc vao ban chét cia cac.
nhém wa nudc va ua chét béo trong pﬁﬁn tir chit hoat dong bé mit, c6 thé st dung
chét hoat dong bé mat lam chit thAm wét, chat phan tén, chét nhii hoa hodc chét
khtr bot.

Chét hoat dong bé mait c6 thé duoc phéan loai thanh dang khong ion, anion
hodc cation. Chét hoat dong bé mit khong ion hitu dung d6i véi cac hdn hop nay
bao gbém, nhung khong chi giéi han &: ruou alkoxylat nhu rugu alkoxylat trén co
- 86 cac rugu tu nhién va téng hop (c6 thé 12 mach nhanh hoic mach thing) va dugc
didu ché tir cac rugu va etylen-oxit, propylen-oxit, butylen-oxit hoic hdn hop cta
ching; etoxylat amin, alkanolamit va alkanolamit dugc etoxylat hoa; triglyxerit
dugc alkoxylat hoa nhu ddu trong dugc etoxylat hoa, dAu thau dau va hat cai dau;

alkylphenol alkoxylat nhu octylphenol etoxylat, nonylphenol etoxylat, dinonyl
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phenol etoxylat va dodexyl phenol etoxylat (dugc diéu ché tir cic phenol va
etylen-oxit, propylen-oxit, butylen-oxit hoic hdn hgp cua chung); polyme khéi
duge didu ché tir etylen-oxit hogc propylen-oxit va cac polyme khéi ngugc, trong
d6 céac khdi & cudi mach dugc diéu ché tir propylen-oxit; cac axit béo etoxylat hoa;
cac este béo va cac diu dugc etoxylat héa; cac metyl este dugce etoxylat hoa;
tristyrylphenol dugc etoxylat hoa (bao gbm cac loai duge didu ché tir etylen-oxit,
propylen-oxit, butylen-oxit hoic hdn hgp ciia chiing); cac este axit béo, céc este
glyxerol, cac dAn xuit trén co sé m& 16ng ciru, céc este polyetoxylat nhu céc este
sorbitan axit béo dugc polyetoxy hod, cic este sorbitol axit béo dugc polyetoxy
ho4 va céc este glyxerol axit béo dugc polyetoxy hod; céc din xuét sorbitan khac
nhu céc este sorbitan; chit hoat dong bé mit polyme nhu cic copolyme ngiu-
nhién, cac copolyme khéi, nhua peg alkyt (polyetylen glycol), cic polyme ghép
hodc dang lugc va cac polyme hinh sao; polyetylen glycol (peg); cac este
polyetylen glycol axit béo; chat hoat dong bé mit trén co s& silicon; va din xut
cta duong nhu céc este sucroza, alkyl polyglycosit va alkyl polysaccarit.

Chét hoat dong bé mat anion hitu dung bao gdm, nhung khong chi giéi han
&: cac axit alkylaryl sulfonic va cdc mubi cia ching; ruou dugc carboxylat hoa
hoic etoxylat alkylphenol; cac d4n xuét diphenyl sulfonat; lignin va cic dan Xudt
cua lignin nhu lignosulfonat; cac axit maleic hodc sucxinic hodc cac anhydrit ciia
ching; olefin sulfonat; cac este phosphat nhu cﬁc este phosphat cua rugu
alkoxylat, cac este phosphat cta alkylphenol alkoxylat va cac este phosphat cua
styryl phenol etoxylat; cht hoat dong bé mit trén co s& protein; cac dan xuét
sarcosin; styryl phenol ete sulfat; sulfat va sulfonat cia céac diu va cac axit béo;
sulfat va sulfonat cua alkylphenol dugc etoxylat hda; sulfat ciia cic rugu; sulfat
cia cac ruou dugc etoxylat héa; cac sulfonat clia amin va cic amit nhu N,N-
alkyltaurat; cdc sulfonat cua benzen, cumen, toluen, xylen, va dodexyl va
tridexylbenzen; cac sulfonat cia naphtalen dugc ngung tu; cic sulfonat cua
naphtalen va alkyl naphtalen; cic sulfonat cua diu moé dugc cit phan doan;
sulfosucxinamat; va sulfosucxinat va cac din xuét ciia chiing nhu cac mudi dialkyl

sulfosucxinat.
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Chét hoat dong bé mit cation hitu dung bao gdm, nhung khéng chi gi6i han
&: cac amit va cac amit dugc etoxylat hda; cdc amin nhu N-alkyl propandiamin,
tripropylentriamin va dipropylentetramin, va cdc amin. dugc etoxylat hoa, céc
diamin dugc etoxylat héa va cac amin dﬁqc propoxylat hoa (dugc diéu ché tir cac
amin va etylen-oxit, propylen-oxit, butylen-oxit hosic hdn hgp cia chung); cac
mudi amin nhu amin axetat va cadc mudi diamin; cac mubi amoni bac bdn nhu
mudi bac bdn, cac mudi bac bdn va cac mubi duoc tao bic bbn hai 1an dugc
etoxylat hoa; va amin-oxit nhu alkyldimetylamin-oxit va bis-(2-hydroxyetyl)-
alkylamin-oxit.

Ciing hitu dung d6i véi cac ché phim theo sang ché 13 hdn hop ciia chét hoat
dong bé mit khong ion va anion hozc hdn hop cia chét hoat dong bé mat khong
ion va cation. Chét hoat dong bé mit khéng ion, anion va cation va cac dang st
dung dugc khuyén dung cta ching dugc dé cap trong nhiéu 4n phidm da dugc
cong bd bao gdm McCutcheon’s Emulsifiers and Detergents, An phidm hang nim
cia My va quéc t8 do McCutcheon’s Division xuit ban, The Manufacturing
Confectioner Publishing Co.; Sisely and Wood, Encyclopedia of Surface Active
Agents, Chemical Publ. Co., Inc., New York, 1964; and A. S. Davidson and B.
Milwidsky, Synthetic Detergents, Seventh Edition, John Wiley and Sons, New
York, 1987.

Ché phim theo sang ché c6 thé con chira hdn hop chét bd trg vé chét phu gia,
da biét dbi véi ngudi co hiéu biét trong linh vuc 1am chét trg didu ché (m6t sb chat
trong sb cac chét nay c6 thé dugce xem 13 hoat dong chirc ning nhu chét pha lodng
rén, chit pha lodng 1ong va chét hoat dong bé mit). Chét bd tro va chét phu gia
nhu vay co thé kiém soat dugc: do pH (chét dém), hién tugng tao bot trong qua
trinh xir Iy (chit chéng tao bot nhur polyorganosiloxan), hién tuong ling hoat chét
(chét taohuyén phu), do nhét (chét lam dic tao sol-gel thuan nghich), su phat trién
ctia vi khuén trong dd chira (chit khang khuin), sy déng dic ciia san phim (chat
chéng d6ng), mau sic (chit phéan tan tao mau/thuéc nhudm), hién tuong rira troi
(chét tao mang hodc chét dinh), sy bay hoi (chét lam chdm bay hoi), va cac hién

trong khac twong tr. Chét tao mang bao gbém, vi du, polyvinyl axetat, copolyme
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polyvinyl axetat, copolyme polyvinylpyrolidon-vinyl axetat, reou polyvinylic,
copolyme ruou polyvinylic va sap. Vi du vé chit b trg va chit phu gia cho ché
phdm bao gdm chit dugc liét ké trong McCutcheon’s Volume 2: Functional
Materials, cac 4n phdm hang nim cta thé giéi va Bic My do McCutcheon’s
Division xuit ban, The Manufacturing Confectioner Publishing Co.; va Céng b
don PCT s6 WO 03/024222.

Hop chét c¢6 cong thirc 1 va c4c hoat chét khac bét ky thuong dugc dua vao
cac hdn hop nay bing cach hoa tan hoat chét trong dung mdi hoic bing cich
nghién trong chit pha loang 16ng hoic khé. C4c dung dich, bao gdbm dang co dic
d& nhii hoa, c6 thé duoc didu ché don gian bing cach trén cac thanh phan nay véi
nhau. Néu dung méi chira hdn hgp 1éng duge du dinh dé st dung lam dang c6 dac
d& nhil hoa 1a khong thé tron 13n v6i nudc, thi chit nhii hod thuong duoc bd sung
dé nhii hoa dung méi chira hoat cht khi pha loang véi nuée. Huyén phi dic chira
hoat chét, v&i hat c6 dudng kinh t6i 2.000 pm cé thé dugc nghién -uc'rt bang cach
sir dung céac thiét bj nghién dé thu duoc cac hat c6 dudng kinh trung binh duéi
3um. Dung dich nu6c huyén phi dic c6 thé duoc tao thanh hén dich dang c6 dic
(vi dy, xem, U.S. 3,060,084) hodc dugc xir ly tiép bﬁng cach séy phun dé thu dugc
hat phén tan trong nudc. Cac ché phim kho thlifyng can t6i quy trinh nghién kho,
quy trinh nay tao ra dwdng kinh hat trung binh nim trong khoang tir 2 téi 10um. _
B6t min dé ric khd va bot co thé dugce diéu ché b'fmg cach tron va thuong la
nghién nhu bang may nghién ba hoic may nghiéﬁ dung néang luong 1éng. Céc hat
va vién tron c6 thé duoc tao ra bang cach phun hoat chét 1én chit mang dang hat
da dugc tao ra trudc hoac béng cac k¥ thuat két tu. Xem, Browning,
“Agglomeration”, Chemical Engineering, December 4, 1967, pp 14748, Perry’s
.'Chemical Engineer’s Handbook, 4th Ed., McGraw-Hill, New York, 1963, cac
trang 8-57 va sau d6, va WO 91/13546. Dang vién tron c6 thé duge bao ché nhu
dugc mo ta trong U.S. 4,172,714. Hat phéan tan trong nudc va tan trong nudc co
thé duoc didu ché nhu dwgc md ta trong U.S. 4,144,050, U.S. 3,920,442 va
DE 3,246,493. Vién nén c6 thé dugc diu ché nhu dugc md ta trong U.S.
5,180,587, U.S. 5,232,701 va U.S. 5,208,030. Cac 16p mang c6 thé dugc diéu ché
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nhu dugc md ta trong GB 2,095,558 va U.S. 3,299,566.

Pé biét thém thong tin v& cac phuong phap diéu ché da dugc dé cap trong
linh vuc k¥ thudt 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 and T. R. Roberts, Eds., Proceedings of
the 9th International Congress on Pesticide Chemistry, The Royal Society of
Chemistry, Cambridge, 1999, pp. 120—133. Ciing xem trong U.S. 3,235,361, cdt 6,
dong 16 dén cot 7, dong 19 va cac Vi du 1041; U.S. 3,309,192, Col. 5, dong 43
dén cot 7, dong 62 va cac Vi du 8, 12, 15, 39, 41, 52, 53, 58, 132, 138140, 162
164, 166, 167 va 169—182; U.S. 2,891,855, Cot 3, dong 66 dén cot 5, dong 17 va
cac Vi du 1-4; Klingman, Weed Contrdl as a Science, John Wiley and Sons, Inc.,
New York, 1961, trang 81-96; Hance et al., Weed Control Handbook, 8th Ed.,
Blackwell Scientific Publications, Oxford, 1989; va Developments in formulation
technology, PJB Publications, Richmond, UK, 2000.

Trong céc vi du sau, tat ca cac ché phém déu dugc diéu ché theo cach thong
thuong. S6 hop chét ding dé chi cac hop chit trong Bang phu luc A-F. Khong cin
mo ta k§ hon, cac tac gia sang ché cho ring ngudi c6 hiéu biét trong linh vuc k¥
thuat nay c6 thé sir dung phin mé ta trén cia sang ché v6i pham vi réng nhit. Do
d6, cac vi du sau chi nhdm muyc dich minh hoa sang ché va khong giGi han phin
md ta theo bit ky cach nao. Phan trim dugc tinh theo khéi lugng trir khi c6 quy

dinh khéc.

Vi du thwe hién sing ché

Vidu A
Chét ¢b diic c6 do bén cao
Hop chét 9 ~ 98,5%
silic oxit aerogel : 0,5%
silic oxit min vo dinh hinh tdng hop ' 1,0%
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ViduB
Bot thAm w6t
Hop chét 9 65,0%
dodexylphenol polyetylen glycol ete 2,0%
natri ligninsulfonat 4,0%
natri silicoaluminat - 6,0%
'monmorilonit (duge nung) | | 23,0%
ViduC
Hat
Hop chét 9 10,0%
hat atapulgit (cht bay hoi thap 0,71/0,30 mm; Sang My 90,0%

6 c& 16 25-50)

ViduD
Vién ép dun
Hop chét 9 25,0%
natri sulfat khan 10,0%
canxi ligninsulfonat tho 5,0%
natri alkylnaphtalensulfonat , 1,0%

canxi/magie bentonit 59,0%

ViduE
Chét c6 ddc d& nhii héa
Hop chit 9 " 10,0%
polyoxyetylen sorbitol hexoleat C6—-C10 20,0%

metyl este cta axit béo 70,0%
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ViduF
Vi nhii tuong
Hop chdt9
Copolyme polyvinylpyrolidon-vinyl axetat
Alkylpolyglycosit
glyxeryl monooleat.

nudc

ViduG
Huyén phil ¢b dic

Hop chét 9

copolyme khéi butyl polyoxyetylen/polypropylen
copolyme axit stearic/polyetylen glycol
polyme styren acrylic
GOm xanthan
| propylen glycol
chit khir bot trén co s silicon
| 1,2-benzisothiazolin-3-on

nudc

ViduH

Nhil trong trong nudc

Hop chét 9

copolyme khéi butyl polyoxyetylen/polyprol;ylen
copolyme axit stearic/polyetylen glycol

polyme styren acrylic

GOm xanthan

propylen .glycol

chit khir bot trén co s silicon
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30,0%
30,0%
15,0%
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35%
4,0%
1,0%
1,0%
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5,0%
0,1%
0,1%
53,7%

10,0%
4,0%
1,0%
1,0%
0,1%
5,0%
0,1%
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1,2-benzisothiazolin-3-on 0,1%

hydrocacbon trén co s& ddu moé thom 20,0

nudc 58,7%
Vidul

Chét phén tén dang diu

Hop chét 9 | 25%

polyoxyetylen sorbitol hexaoleat 15%

Dit sét bentonit dugc cai bién bang hiru co - 2,5%

este cla axit béo metyl 57,5%

Sang ché ciing bao gdm céc hop chit theo cac vi du A t6i I néu trén chi khic
khac “Hop chét 9” dugc thay bing “Hop chit 17, “Hop chét 2”, “Hop chét 3,
“Hop chat 4”, “Hop chét 5, “Hop chit 6”, “Hop chit 7, “Hop chét 8”, “Hop chét
10”, “Hop chit 117, “Hop chét 127, “Hop chét 137, “Hop chit 14, “Hop chétv
157, “Hop chét 16>, “Hop chat 177, “Hop chéit 187, “Hop chét 19”, “Hop chit
207, “Hop chét 217, “Hop chit 227, “Hop chéit 237, “Hop chét 24, “Hop chit
25”, “Hop chit 26, “Hop chit 277, “Hop chét 28", “Hop chit 297, “Hop chit
307, “Hop chét 317, “Hop chit 327, “Hop chét 33”, “Hop chét 34”, “Hop chit
35”, “Hop chit 36, “Hop chét 377, “Hop chét 38, “Hop chit 397, “Hop chét
40”, “Hop chit 41, “Hop chéit 427, “Hop chét 43, “Hop chit 44, “Hop chét
45”, “Hop chit 46, “Hop chéit 477, “Hop chét 48, “Hop chit 497, “Hop chét
50”, “Hop chét 517, “Hop chét 527, “Hop chit 537, “Hop chét 54”7, “Hop chit
55”, “Hop chét 56”, “Hop chét 577, “Hop chit 58”, “Hop chét 597, “Hop chit
60", “Hop chét 617, “Hop chét 62” hodc “Hop chét 637 néu trén.

Két qua thir nghiém chi ra ring hop chét theo sang ché 1a cac thudc diét co-
va/hodc chit didu hoa sinh trudng thyuc vét trude ndy mim va/hodc sau nay mam
c6 hoat tinh cao. Hop chét theo sang ché thudng cé cao nhét hoat tinh ddi véi viée
phong trir c6 dai & giai doan sém sau ndy mam (tirc 13 phun ngay sau khi hat gidng

c6 dai ndy mam tir d4t) va phong trir ¢6 dai & giai doan sau nay mam (ttrc 12 phun
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truée khi hat gidng c6 dai ndy mim tir dit). Nhiéu hop chét trong sb ching c6
tinh hiru dung cho viéc phong trir cd dai phd rong tru6e vi/hoic sau ndy mam &
nhitng khu vyc trong d6 mong mudn phong trir hoan toan tat ca cac loai thuc vat
nhu quanh thing cét giir nhién lidu, khu vuc ct giit cong nghiép, noi dd xe, khu
vuc day 14i xe, san bay, bd song, cac dudng tudi va tiéu khac, quanh bang quang
c4o va chu triic dudng qudc 16 va duong sit. Nhiéu hop chit bét ky trong sb cac
hop chét theo sang ché, nho trao ddi chit mot cach chon loc & cay tréng va ¢o dai,
hoidc ba°1ng cach chon loc hoat tinh & vi tri trc ché vé mit sinh 1y & cay trdng va co
dai, hoic bing céch»thay thé mot cach chon loc trén hodc trong méi truong gém
hén hop céy trdng va c6 dai, 1a hitu ich dé phong trir mot cach chon loc ¢ va ¢d
dai 14 rong trong hdn hop cdy tréng/cd dai. Ngudi c6 hiéu biét trong linh vuc k¥
thuét nay s& hiéu ring t6 hop cac yéu té chon loc dugc wu tién ndy trong hop chét
hodc nhém hop chét c6 thé duge xac dinh mot cach d& dang bing cach thuc hién
cac thir nghiém sinh hoc va/hodc sinh héa thong thudong. Hop chét theo sang ché
c6 thé o tinh chéng chiu cac cdy tréng ndng nghiép quan trong bao gbm, nhung
khong chi gigi han &, co linh ling, lia mach, bong, la mi, cay cai dau, cdy ci cai
duong, ngii cbe (ngd), lba mién, dau tuong, laa, yén mach, lac, cdy rau, ca chua,
khoai tay, cay tréng ddn dién 14u nam bao gém ca phé, ca cao, co, cao su, mia,
cam quit, nho, cdy 3n qua, cay lay hat, chubi, ma dé, dira, ciy hoa bia, ché va rimg
nhu bach dan va ciy c¢6 qua hinh nén (vi dy, thdng), va céc loai trén 16p d4t mat
(vi du, c6 Kentucky, c6 St. Augustine, cd dudi trAu Kentucky va cé Bermuda).
Hop chét theo sang ché c6 thé dugc sir dung & cay trdng dugc bién nap bang di
truyén hodic dugc gy giéng dé két hop tinh khang thudc diét o, c6 cac protein
doc v6i cac vat gy hai khong xuong séng (nhu doc t& Bacillus thuringiensis),
va/hoac c6 céc tinh trang hiru ich khac. Nguoi co hiéu biét trong linh vuc k? thuat
ndy can hiu ring khong phai tit ci cac hop chét déu c6 tac dung chdng lai tit ca
céc loai ¢d dai nhu nhau. Theo cach khéc, hop chét theo sag ché hiru ich dé cai
bién su sinh trudéng cua thuc vét. n

Do hop chit theo sang ché c6 hoat tinh (diét co ci & giai doan truéc nay

mam 13n & giai doan sau ndy mam), d€ phong trir thuc vt khdong mong muodn bang
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cach di€t hodc gay tdn thuwong thuc vat hozc 1am giam sy sinh truéng cta no, hgp
chét theo sang ché c6 thé dugc phun hitu ich bing nhiéu phuong phap bao gdm
budce cho lugng hitu hi€u c6 tdc dung diét cé cua hgp chét theo sang ché, hoic ché
phim chira hop chét nay va it nhét mot trong sb cc chit hoat dong bé miit, chit
pha lodng chit rin hoic chét pha loang 1dng, tiép xuic v6i tan 14 hodc bd phan khéc
ctia thuc vat khong mong mudn hoic méi truong clia thyc vat khong mong mubn
nhu dit hodc nudc trong d6 thuc vat khong mong mudn dang Sinh.tfuéng hodc
bao quanh hat hodc canh chiét khac cua thuc vat khong mong mudn.

Luong hiru hiéu c6 tac dung diét co cua hop chét theo sang ché duoc xac
dinh bang mot sb yéu t6. Cac yéu t6 nay bao gbm: ché phdm dugc chon, phuwong
phép phun, sb lugng va loai thuc vat c6 mat, cac diéu kién sinh trudng, v..v. Noi
chung, lugng hiru hiéu cé tac dung diét 'cé ctia hop chit theo séang ché nim trong
khoang tir 0,005 dén 20 kg/ha vé6i khoang duge wu tién 1a tir 0,01 dén 1 kg/ha.
Ngudi c¢6 hiéu biét trong linh vurc k§ thuat nay c6 thé xac dinh mot cach dé dang
lugng hiru -hiéu c6 tac dung diét cd can thiét cho mirc phong trir cé dai mong
mubn.

Theo mét phuong an chung, hop chét theo sang ché dugc phun, thudng duéi
dang ché phdm da dugc bao ché, vao noi co thuc vit mong mudn (vi du, cay
trdng) va thuc vat khong mong mubn (tc 13 co dai), ca hai déu co thé 1 hat
giéng, cdy con va/hoic ciy da 16n, tiép xic véi mdi trudng sinh trudng (vi dy,
dat). O noi nay, ché phim chira hop chét theo sang ché ¢6 thé dugc phun tryc tiép
1én thuc vét hodc bd phén cua ching, dic biét 1a Ién thyc vat khong mong muén,
va/hodc vao méi trudng sinh trudng tiép xic véi thye vat nay.

Hop chit theo sang ché hiru ich dé xir 1y toan bd cdy va cac b phan cua cay.
Céc gibng céy tréng va cac cay trdng c6 thé thu dugc bang phuong phap nhan
gidng va truyén gibéng thong thuomg hoic bang cic phuong phap sir dung k¥ thuat
di truyén. Cay trdng bién ddi gen (ciy trong chuyén gen) 13 cac ciy trdng trong d6
gen khéc loai (gen chuyén) da dugc hop nhit mot cach 6n dinh vao bd gen clia cdy
trdng. Gen chuyén ma dugc xac dinh bing vi tri cu thé ctia né trong bd gen clia

cy trong duogc goi 1a gen bién nap hoic gen chuyén.
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Cay trong bién d6i gen c6 thé dugc xir ly theo sang ché bao gdm céc cdy
trdng c6 tinh khang mot hoic nhiéu 4p luc sinh hoc (lodi gy hai nhu giun tron,
sdu bo, ve bét, nim, v..v.) hodc ap lyc phi sinh hoc (hién turgng kho han, nhiét do
lanh, d0 min cta dat, v..v.), hodc chura cac dic tinh mong mubn khéc. Cay tréng
c6 thé duoc bién d6i vé mat di truyén dé co céc tinh trang, vi du, khang thudc diét
co, khang sau bo, cai thién profin diu hoic chéng chiu su kho han. Cay tréng bién
ddi gen hitu ich chira gen bién nap gdm mét gen hodc t6 hop cia céc gen bién najp
dugc thé hién trong Bang 3. Thong tin bd sung v& bién dbi gen dugc néu trong
Béang 3 co thé thu duoc tir cac co so dir lidu sin c6 cong khai da dugc, vi du,
Phong nong nghiép Hoa Ky luu gitt.

Cac chir viét tit dudi day, T1 dén T37, duge str dung trong phan cc dang thé

(132

hién C vé céc tinh trang. “tol.” ¢6 nghia 1a “chiu”. Dau “-”c6 nghia 1a muc khong

c6 san.
Tinh Mobta Tinh Mo ta Tinh M6 ta
{rang trang Arang
T1  Chiu glyphosat T15 Chiulanh T27 Tryplophan cao
T2  Dhucaoaxitlauric | T16 Chiu thubc diét co 28 Léthang dimg
imidazolinon , Bén lin
T3 Chiu glufosinat T17 Alpha-amylaza cai bién T29 Ban lun
T4 Pha v& phytat 'T18 Kiém_ soét sy thu phin T30 Chiu sit kém
Ts Chiu oxynil T19 Chiu 2,4-D T31 ]bDi%l; /axit béo cai
T6 Khang bénh T20 Lysin ting T32 Chiu HPPD
T7 Khang sau bo T21 Chiu kh6 han T33 Cao dau
T9 g%?u sac hoa bicn T22 Qua trinh chin/gia chdm T34 ;(rl;?:fyalkanoat
T11  chiu thubc diét c6 T23 g:iléit lugng san pham cai T35 Chiu Mesotrion
T12  Chiu dicamba T24 Cao xenluloza T36 Nicotin giam
T13 Chéng kich img T25 ;1)‘11;}11 bot/hydrat cacbon cai T37 San pham cai bien
114 Chiu mudi Ty Khangbénh & saubo
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Cay
trong

Coé linh

ling
Co linh

léng
Cai dau*
Cai dau*
Cai dAu*
Cai dAu*
Cai diu*

Cai dau*

Cai du*
Cai dau*
Cai dau*
Cai dau*
Cai dau*
Cai dau*
Cai dau*
Cai dau*
Cai dau*
Cai dau*
Cai dau*
Cai dau*
Cai dau*
Cai dau*
Cai dau*
Cai dau*
Cai dau*
Cai dau*
Cai dau*
Pau
Ca tim #
Bong
Bong
Bong
Bong
Bong
Boéng
Boéng
Bong
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Bang 3
Tén gen Mai gen Tinh trang Gen
J101 . MON-00101-8 T1 cp4 epsps (aroA:CP4)
J163 MON-0@163-7 T1 cp4 epsps (aroA:CP4)
23-18-17 (Gen 18) CGN-89465-2 v te
23-198 (Gen 23) CGN-89465-2 T2 te
61061 DP-061061-7 T1 gat4621
73496 DP-(373496-4 T1 gat4621
GT200 (RT200) MON-89249-2 T1 cp4 epsps (aroA:CP4); goxv247
GT73 (RT73) MON-99A73- T1 cp4 epsps (aroA:CP4); goxv247
HCN10 (Topas 19/2) ? T3 bar
HCN28 (T45) ACS-BNO©?8-2 T3 pat (syn)
HCN92 (Topas 19/2) | ACS-BN@@7-1 T3 bar-
MON&88302 MON-88302-9 T1 cp4 epsps (aroA:CP4)
MPS961 - T4 phyA
MPS962 - T4 phyA
MPS963 - T4 phyA
MPS964 - T4 phyA
MPS965 - T4 phyA
MS1 (B91-4) ACS-BNO@W4-7 T3 bar
MS8 ACS-BNO©5-8 T3 bar
0XY-235 ACS-BN@11-5 T5 bxn
PHY14 - T3 bar
PHY23 - T3 bar
PHY35 - T3 bar
PHY36 - T3 bar
RF1 (B93-101) ACS-BN@@1-4 T3 ‘bar
RF2 (B%4-2) ACS-BN@©@2-5 T3 bar
RF3 ACS-BN@O3-6 T3 bar
EMBRAPA 5,1 EMB-PV051-1 T6 acl (c6 nghia va d6i nghia)
EE-1 - T7 crylAc
19-51a DD-@1951A-7 T11 S4-HrA
281-24-236 DAS-24236-5 T3,T7 pat (syn); crylF
3006-210-23 DAS-21023-5 T3,T7 pat (syn); crylAc
31707 - T5,T7 bxn; crylAc
31803 - T5,T7 bxn; crylAc
31807 - T5,T7 bxn; crylAc
31808 - T5,T7 bxn; crylAc
42317 - T5,T7 bxn; crylAc
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BNLA-601
BXN10211
BXN10215
BXN10222
BXN10224
COT102
COT67B
COT202
Gen 1
GMF CrylA

GHB119
GHB614
GK12
LLCotton25
MLS 9124
MON1076
MON1445
MON15985
MON1698
MONS531
MON757
MON88913
Ngwe Chi 6 Bt
SKG321

T303-3
T304-40
CE43-67B
CE46-02A
CE44-69D
1143-14A
1143-51B
T342-142
PV-GHGTO07 (1445)
EE-GH3
EE-GHS5
MON88701
OsCrl1
FP967
RH44
3272
5307
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BXN10211-9
BXN10215-4
BXN10222-2
BXN10224-4
SYN-IR102-7
SYN-IR67B-1

GTL-GMF311-
7
BCS-GHO005-8

BCS-GHO002-5

ACS-GH001-3
MON-89924-2
MON-01445-2
MON-15985-7
MON-89383-1
MON-00531-6
MON-00757-7
MON-88913-8

BCS-GHO003-6
BCS-GH004-7

MON-88701-3

CDC-FL001-2

SYN-E3272-5
SYN-05307-1
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T7
T5
T5
T5
T5
T7
T7
T7
T7
T7

T7
T1
T7
T3
T7
T7
T1
T7
T7
T7
T7
T1
T7
T7
T3,T7
T3,T7
T7
T7
T7
T7
T7
T7
Tl
T1
T7
T3,T12
T13
T11
T16
T17
T7

crylAc
bxn; crylAc
bxn; crylAc
bxn; crylAc
bxn; crylAc
vip3A(a)
crylAb
vip3A
crylAc
crylAb-Ac

cry2Ae
2mepsps
crylAb-Ac
bar
crylC
crylAc
cp4 epsps (aroA:CP4)
crylAc; cry2Ab2
cp4 epsps (aroA:CP4)
crylAc
crylAc
cp4 epsps (aroA:CP4)
crylA; CpTI
crylAb; bar
cryl Ab; bar
crylAb
crylAb
crylAb
crylAb
crylAb
crylAb
cp4 epsps (aroA:CP4)
Mepsps
crylAb
dmo da cai bién; bar
Cry j da cai bién
Als
Als
amy797E
ecry3,1Ab



59122
676
678
680
98140
Bt10
Bt176 (176)
BVLA430101
. CBH-351
DAS40278-9
DBT418
DLL25 (B16)
GA21
GG25
GJ11
Fl117
GAT-ZM1
LY038
MIR162
MIR604
~ MONS01
(MONB80100)
MONS02
MON809
MONS10

MONS832
MON863

MON87427

MON87460
MONS88017
MON89034
MS3
MS6
NK603
T14
T25
TC1507
TC6275
VIP1034
43A47
40416
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DAS-59122-7
PH-000676-7
PH-000678-9
PH-000680-2
DP-098140-6

SYN-EV176-9
ACS-ZM004-3
DAS40278-9
DKB-89614-9
DKB-89790-5

MON-00021-9

REN-00038-3

SYN-IR162-4

SYN-IR604-5
MONS801

MON-80200-7

PH-MON-809-
2
MON-00810-6

MON-00863-5
MON-87427-7
MON-87460-4
MON-88017-3
MON-89034-3
ACS-ZM001-9
ACS-ZM005-4
MON-00603-6
ACS-ZM002-1
ACS-ZM003-2
DAS-01507-1
DAS-06275-8
DP-043A47-3
DP-040416-8

-86-

T3,T7
T3,T18
T3,T18

T3,T18-

T1,T11
T3,T7
T3,17

T4
T3,T7
T19
T3,T7
T3
T1
T1
Tl
T1
T3
T20
T7
T7
T1,1T7

T1,T7
T1,T7
T1,T7

T1
T7
T1
T21
T1,T7
T7
T3,T18
T3,T18
T1
T3
T3
T3,T7
T3,T7
T3,T7
T3,T7
T3,T7

cry34Abl; cry35Abl; pat
pat; dam
pat; dam
pat; dam
gat4621; zm-hra
crylAb; pat
cryl Ab; bar
phyA2
cry9C; bar
aad-1
crylAc; pinll; bar
Bar
Mepsps
Mepsps
Mepsps
Mepsps
Pat
cordapA
vip3Aa20
mcery3A

cryl Ab; cp4 epsps (aroA:CP4);
goxv247

crylAb; cp4 epsps (aroA:CP4);
goxv247

cryl Ab; cp4 epsps (aroA:CP4);
goxv247

cryl Ab; cp4 epsps (aroA:CP4);
goxv247

cp4 epsps (aroA:CP4); goxv247

cry3Bbl
cp4 epsps (aroA:CP4)
cspB
cry3Bbl; cp4 epsps (aroA:CP4)
cry2Ab2; crylA.105
bar; barnase
. bar; barnase
cp4 epsps (aroA:CP4)
pat (syn)
pat (syn)
crylFa2; pat
mocrylF; bar
vip3A; pat
crylF; cry34Abl; cry35Abl; pat
crylF; cry34Abl; cry35Abl; pat



Ngb
Ngo
Dua hiu
Dua hiu
Pu da
Du da
Pu da
Pu da
Man
Cai dau**
Cai dau**
Cai dAu**
Lua
Loa
Loa
Lua
Lua
Lua
Lia

Laa

Lua
Lua
Lua
Lua
Lua
Lua
Luia
Lua
Lua
Lua
Lua
Lua
Lua
Lua
Lua

Laa
Laa
Laa
Laa

Lua

32316
4114
Dua héu A
Dua héu B
55-1
63-1
Huanong No. 1
X17-2
C-5
ZSR500
ZSR502
ZSR503
7Crp#242-95-7 -
7Crp#10
GM Shanyou 63
Huahui-1/TT51-1
LLRICE06
LLRICE601
LLRICE62

Tarom molaii +
crylAb
GAT-0S2

GAT-0S3
PE-7
TCrp#10
KPD627-8
KPD722-4
KA317
HWS5
HW1
B-4-1-18
G-3-3-22
AD77
ADS51
AD48
AD41

13pNasNa800725atApr

S
13pAprtl

gHVNASI-
gHVNAAT-1
gHVIDS3-1

gHVNAATI
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DP-032316-8
DP-004114-3

CUH-CP551-8
CUH-CP631-7
UFL-X17CP-6
ARS-PLMCS5-6

ACS-0S001-4
BCS-0S003-7
ACS-0S002-5

-87-

T3,17
T3,T7
T22
T22
T6
T6
T6
T6
T6
Tl
T1
T1
T13
T13
T7
T7
T3
T3
T3
T7

T3
T3
T7
T13
T27
T27
T27
T27
T27
T28
T29
T6
T6
T6
T6
T30

T30
T30

T30
T30

crylF; cry34Abl; cry35Abl; pat
crylF; cry34Abl; cry35Abl; pat
sam-k
sam-k
prsv cp
prsv cp
prsv rep
prSv cp
PpV ¢p
cp4 epsps (aroA:CP4); goxv247
cp4 epsps (aroA:CP4); goxv247
cp4 epsps (aroA:CP4); goxv247
Tcrp
Terp
crylAb; crylAc
crylAb; crylAc
bar
bar
bar
cryl Ab (dd lam cin)

Bar
Bar
CrylAc
Tcrp
OASAID
OASAID
OASAID
OASAID
OASAID
A OsBRI1
OSGA20x1
DEF
DEF
DEF
DEF
HVNASI; HYNAAT-A; APRT

APRT

HvNASI; HYNAAT-A; HYNAAT-B

HvIDS3
HVNAAT-A; HYNAAT-B



Lua
Lua
Lua
Lta
Lba
Lta
Lua
Lua
Laa
Lua
Hoa hong
Hoa héng
Piu tuong

Dau tuong
Déu tuong
Déau tuong
Dau tuong
Déu tuong
Déau tuong
Déu tuong
Pau trong
Pau tuong
Dau tuong
Pau tuong
Piu tuong
Pau tuong

Piu tuong
Pau tuong

Piu tuong
Péu tuong
Déu tuong

bau tuong| -

D4u tuong

Déu tuong

Déau tuong

Déu tuong
Bi

Bi

Cu cai

duong

gHVNASI1-1
NIA-0OS006-4
NIA-OS005-3
NIA-OS004-2
NIA-OS003-1
NIA-0S002-9
NIA-OS001-8
OsCrl1
17053
17314
WKS82 / 130-4-1
WKS92 / 130-9-1

260-05 (G94-1, G94-19,
G168)
A2704-12

A2704-21
AS5547-127
A5547-35
CVv127
DAS68416-4
DP305423
DP356043
FG72
GTS 40-3-2 (40-3-2)
GU262
MON87701
MON87705

MON87708
MON87769

MONB89788
W62
W98

MONB87754

DAS21606

DAS44406

SYHTO04R
9582,814,19,1
CZW3

ZW20
GTSB77 (T9100152)
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IFD-52401-4
IFD-52901-9

ACS-GM005-3
ACS-GM004-2
ACS-GM006-4
ACS-GM008-6
BPS-CV127-9
DAS68416-4
DP-305423-1
DP-356043-5
MST-FG072-3
MON-04032-6
ACS-GMO003-1
MON-87701-2
MON-87705-6

MON-87708-9
MON-87769-7

MON-89788-1
ACS-GMO002-9
ACS-GMO001-8
MON-87754-1
DAS-21606
DAS-44406-6

SYN-0004R-8

SEM-OCZW3-
2
SEM-0ZW20-7

SY-GTSB77-8

-88-

T30
T6
T6
T6
T6
T6
T6

T13-
T1
T1
T9
T9
T9

T3
T3
T3
T3
T16
T3
T11,T31
T1,T31
T32,T1
T1
T3
T7
T1,T31

T1,T12
T1,T31

T1
T3
T3
T33
T34,T3
T1,T3,T34
T35
T3,T7
T6

T6
T1

HvNASI1
WRKY45
WRKY45
WRKY45
WRKY45
WRKY45
WRKY45
Modified Cry j
cp4 epsps (aroA:CP4)
cp4 epsps (aroA:CP4)
5AT; bp40 (f3°5'h)
5AT; bp40 (f3'5'h)
gm-fad2-1 (vi tri cam)

Pat
Pat
Pat
Pat
csrl-2
Pat
gm-fad2-1 (vi tri cdm); gm-hra
gm-fad2-1 (vi tri cdm); gat4601
2mepsps; hppdPF W336
cp4 epsps (aroA:CP4)
Pat
crylAc

fatb1-A (c6 nghia & d6i nghia);
fad2-1A (c6 nghia & dbi nghia);
cp4 epsps (aroA:CP4)
dmo; cp4 epsps (aroA:CP4)

Pj.D6D; Nc.Fad3; cp4 epsps
(aroA:CP4)
cp4 epsps (aroA:CP4)

Bar
Bar
dgat2A
aad-12 d4 cai bién; pat
aad-12 d3 cai bién; 2mepsps; pat
Mod. Avhppd -
crylAc, crylF, PAT

cmyv Cp, Zymv Cp, wmyv Cp

Zymv cp, WIv cp
cp4 epsps (aroA:CP4); goxv247
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Cu cai v H7-1 KM-000H71-4 T1 cp4 epsps (aroA:CP4)
duong
Cu cai T120-7 ACS-BV001-3 T3 Pat
duong
Cu cai T227-1 - T1 cp4 epsps (aroA:CP4)
duong .
Mia NXI-1T - T21 EcbetA
Hoa hudng] X81359 - T16 Als
dgong '
HOo tiéu PK-SP0O1 - T6 _cmv cp
. Thudc 14 C/F/93/08-02 - TS _ Bxn
Thubc 14 Vector 21-41 - T36 NtQPT1 (d6i nghia)
Hoa huéng X81359 - T16 Als
duong
Lta mi MON71800 MON-71800-3 T1 cp4 epsps (aroA:CP4)

* Ac-hen-ti-na (Brassica napus), ** Ba Lan (B. rapa), # Cay ca tim

Mic di phd bién nhét, cac hop chit theo sang ché dugc sir dung dé phong
trir thue vat khong mong mudn, viée tiép xuc ciia thue vat mong mudn & noi duge
xu ly véi cac hop chit theo sang ché c6 thé tao ra tc dung siéu cong hop hodc téc
dung hiép ddng véi céc tinh trang di truyén & thuc véat mong mubn, bao gém cac
tinh trang dugc dua vao thong qua bién ddi gen. Vi du, tinh khéng cén tring gay
hai n thuc vat hodc cac bénh & thuc vat, chiu stress sinh hoc/phi sinh hoc hodc do
dn dinh khi bao quan c6 thé 1 cao hon ky vong tir c4c tinh trang di truyén & thuc
vt mong mudn.

Hop chét theo sang ché ciing c6 th duge tron v6i mot hodc nhidu hop chét
hodc chét c6 hoat tinh sinh hoc bao gém thudc trir sau, thudc diét nm, thudc diét
giun tron, thubc diét khudn, thubc diét ve bét, thube diét co, chét tang cuong dd
tuong thich cta cdy trdng cho thude diét co, chét didu hoa sinh truéng nhu chét trc
ché con trung 10t xac va chét kich thich ré&, thudc tiét duc, chit ban hoa hoc, chit
xua dudi, chit dan du con trung, pheromon, chét kich thich #n, cic hoat chét sinh
hoc hodc vi khudn gdy bénh con tring, virut hodc nidm d& tao ra thudc trir sdu
nhidu thanh phan c6 phd st dung trong nong nghiép va phi ndng nghiép rong hon.
Do d6, sang ché ciing d& xuat ché phim chtra Iugng hitu hiéu sinh hoc ctia hop
chét co cong thue 1, it nhit mot thanh phﬁn bd sung dugc chon tir nhém bao g(“)m

chét hoat dong bé mit, chét pha lodng rin hodic chét pha lodng 16ng va lugng hitu
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hiéu cta it nhat mot hop chit hodc chit ¢6 hoat tinh sinh hoc bd sung. Ddi véi hdn
hop theo séang ché, cac hop chét hodc chit c6 hoat tinh sinh hoc khac ¢6 thé dugc
diéu ché cung véi ché phim theo séng ché, bao gdm cac hop chét c6 cong thirc 1,
dé tao ra hdn hop so ché, hoic cac hop chét hodc chét c6 hoat tinh sinh hoc khac
c6 thé duoc diéu ché riéng 18 tir ché phdm theo sang ché, chira hop chét c6 cong
thirc 1, va hai ché phdm duoc két hop cling nhau truéce khi sir dung (vi du, trong
thing phun) hodc, theo mot cach khac, dugc ding lién tiép. |

Hdn hop chira mdt hodc nhidu thube diét cé sau véi hop chit theo sang ché
c6 thé dic biét hitu ich dé phong trir ¢o dai: axetoclo, axiflofen va mudi natri ctia
nd, aclonifen, acrolein (2-propenal), alaclo, aloxydim,rametryn, amicarbazon,
_amidosulfuron, aminoxyclopyraclo va este ctia nd (vi du, metyl, etyl) va cac mubi
(vi du, natri, kali), aminopyralit, amitrole, amoni sulfamate, anilofos, asulam,
atrazin, azimsulfuron, beflubutamit, benazolin, benazolin-etyl, bencarbazon,
benfluralin, benfuresat, bensulfuron-metyl, bensulide, bentazon, benzobixyclon,
benzofenap, bixyclopyron, bifenox, bilanafos, bispyribac va mudi natri ciia nd,
bromaxil, bromobutit, bromofenoxim, bromoxynil, bromoxynil octahoat, butaclo,
butafenaxil, butamifos, butralin, butroxydim, butylat, cafenstrol, carbetamit,
carfentrazon-etyl, catechin, clometoxyfen, cloramben, clobromuron, cloflurenol-
metyl, cloridazon, clorimuron-etyl, clotoluron, clopropham, closulfuron,
clothal-dimetyl, clothiamid, xinidon-etyl, xinmetylin, xinosulfuron, clacyfos,
clefoxydim, xyclopyrimorat, clodinafop-propargyl, clomazon, clomeprop,
clopyralid, clopyralid-olamin, cloransulam-metyl, cumyluron, Xyanazin, xycloat,
xyclopyrimorat, xyclosulfamuron, xycloxydim, xyhalofop-butyl, 2,4-D va butotyl
cua no, butyl, isoctyl va este isopropyl va dimetylamoni cia nd, diolamin va mudi
trolamin, daimuron, dalapon, dalapon—nétri, dazomet, 2,4-DB va dimetylamoni cia
n6, cdc mudi kali va natri, desmedipham, desmetryn, dicamba va diglycolamoni
cua nd, dimetylamoni, cac mudi kali va natri, dichlobenil, dicloprop, diclofop-
metyl, diclosulam, difenzoquat metilsulfat, diflufenican, diflufenzopyr, dimefuron,
dimepiperat, dimethaclo, dimethametryn, dimethenamit, dimethenamit-P,

dimethipin, axit dimetylarsinic va mudi natri ciia n6, dinitramin, dinoterb,
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diphenamit, diquat dibromua, dithiopyr, diuron, DNOC, endothal, EPTC,
esprocarb, etalfluralin, etametsulfuron-metyl, ethiozin, ethofumesate, etoxyfen,
etoxysulfuron, etobenzanit, fenoxaprop-etyl, fenoxaprop-P-etyl, fenoxasulfon,
fenquinotrione, fentrazamit, fenuron, fenuron-TCA, flamprop-metyl,
flamprop-M-isopropyl, flamprop-M-metyl, flazasulfuron, florasulam,
fluazifop-butyl, fluazifop-P-butyl, fluazolat, flucarbazon, flucetosulfuron,
flucloalin, flufenaxet, ﬂufenpyr, flufenpyr-etyl, flumetsulam, flumiclorac-pentyl,
flumioxazin, fluometuron, floglycofen-etyl, flupoxam, flupyrsulfuron-metyl va
mudi natri ctia nd, flurenol, flurenol-butyl, fluridon, flurocloidone, fluroxypyr,
flurtamon, fluthiaxet-metyl, fomesafen, foramsulfuron, fosamine-amoni,
glufosinat, glufosinat-amoni, glufosinat-P, glyphosat va cac mubi ciia chiing nhur
amoni, isopropylamoni, kali, natri (bao gdm sesquinatri) va trimesi (dugc goi theo
cach khéc 1a sulfosat), halauxifen, halauxifen-metyl, halosulfuron-metyl,
haloxyfop-etotyl, haloxyfop-metyl, hexazinon, imézametabenz—metyl, imazamox,
imazapic, imazapyr, imazaquin, imazaquin-amoni, imazetapyr, imazetapyr-amoni,
imazosulfuron, indanofan, indaziflam, iofensulfuron, iodosulfuron-metyl, ioxynil,
ioxynil octanoat, ioxynil-natri, ipfencarbazon, isoproturon, isouron, isoxaben,
isoxaflutol, isoxaclotol, lactofen, lenaxil, linuron, maleic hydrazit, MCPA va cac
mubi cia ching (vi du, MCPA-dimetylamoni, MCPA-kali vd MCPA-natri, este
(vi du, MCPA-2-etylhexyl, MCPA-butotyl) va thioeste (vi du, MCPA-thioetyl),
MCPB va cic mudi cia ching (vi dy, MCPB-natri) va este (vi du, MCPB-etyl),
mecoprop, mecoprop-P, mefenaxet, mefluidide, mesosulfuron-metyl, mesotrion,
metam-natri, metamifop, metamitron, metazaclo, metazosulfuron,
methabenzthiazuron, axit metylarsonic va canxi cla nd, monoamoni, mubi
mononatri va dinatri, metyldymron, metobenzuron, métobromuron, metolaclo, S-
metolaclo, metosulam, metoxuron, metribuzin, metsulfuron-metyl, molinat,

| monolinuron, naproanilit, napropamit, napropamit-M, naptalam, neburon,
nicosulfuron, norflurazon, orbencarb, orthosulfamuron, oryzalin, oxadiargyl,
oxadiazon, oxasulfuron, oxaziclomefon, oxyfluorfen, paraquat diclorua, pebulat,

axit pelargonic, pendimetalin, penoxsulam, pentanoclo, pentoxazon, perfluidone,
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pethoxamid, petoxyamid, phenmedipham, picloram, picloram-kali, picolinafen,
pinoxaden, piperophos, pretilaclo, primisulfuron-metyl, prodiamin, profoxydim,
prometon, prometryn, propaclo, propanil, propaquizafop, propazin, propham,
propisoclo, propoxycarbazon, propyrisulfuron, propyzamit, prosulfocarb,
prosulfuron, pyraclonil, pyraflufen-etyl, pyrasulfotole, pyrazogyl, pyrazolynate,
pyrazoxyfen, pyrazosulfuron-etyl, pyribenzoxim, pyributicarb, pyridat, pyriftalit,
pyriminobac-metyl, pyrimisulfan, pyrithiobaé, pyrithiobac-natri, pyroxasulfon,
pyroxsulam, quinclorac, quinmerac, quinoclamin, quizalofop-etyl,
quizalofop-P-etyl, quizalofop-P-tefuryl, rimsulfuron, saflufenacil, setoxydim,
siduron, simazin, simetryn, sulcotrion, sulfentrazon, sulfometuron-metyl,
sulfosulfuron, 2,3,6-TBA, TCA, TCA-natri, tebutam, tebuthiuron, tefuryltrione,
tembotrione, tepraloxydim, terbacil, terbumeton, terbutylazin, terbutryn, thenylclo,
thiazopyr, thiencarbazon, thifensulfuron-metyl, thiobencarb, tiafenacil, tiocarbazil,
topramezon, tralkoxydim, tri-allate, triafamone, triasulfuron, triaziflam,
tribenuron-metyl, triclopyr, triclopyr-butotyl, triciopyr—trietylamoni, tridiphan,
trietazin, trifloxysulfuron, trifluralin, triflusulfuron-metyl, tritosulfuron, vernolate,
3-(2-clo-3,6-diflophenyl)-4-hydroxy-1-metyl-1,5 -naphthyridin-2( 1H)-on, 5-clo-3-
[(2-hydroxy-6-o0xo-1-xyclohexen-1-yl)cacbonyl]-1-(4-metoxyphenyl)-2(1H)-
quinoxalinon, 2-clo-N-(1-metyl-1H-tetrazol-5-yl)-6-(triflometyl)-3-
pyridincarboxamit, 7-(3,5-diclo-4-pyridinyl)-5-(2,2-difloetyl)-8-
hydroxypyrido[2,3-b]pyrazin-6(5H)-on), 4-(2,6-dietyl-4-metylphenyl)-5-hydroxy-
2,6-dimetyl-3(2H)-pyridazinon), 5-[[(2,6-diflophenyl)metoxy]metyl]-4,5-dihydro-
5-metyl-3-(3-metyl-2-thienyl)isoxazol (previously methioxolin), 3-[7-flo-3,4-
dihydro-3-oxo0-4-(2-propyn-1-yl)-2H-1,4-benzoxazin-6-yl]dihydro-1,5-dimetyl-6-
thioxo-1,3,5-triazin-2,4(1H,3 H)-dion, 4-(4-flophenyl)-6- [(2-hydroxy-é-oxo- 1-
xyclohexen-1-yl)cacbonyl]-2-metyl-1,2,4-triazin-3,5(2H,4H)-dion, metyl 4-amino-
3-clo-6-(4-clo-2-flo-3-metoxyphenyl)-5-flo-2-pyridincarboxylat, 2-metyl-3-
(metylsulfonyl)-N-(1-metyl-1H-tetrazol-5-yl)-4-(triflometyl)benzamit, va 2-metyl-
N-(4-metyl-1,2,5-oxadiazol-3-y1)-3-(metylsulfinyl)-4-(triflometyl)benzamit. Thudc

diét co khéc ciling bao gff)m cac thudc diét c6 sinh hoc nhu Alternaria destruens
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Simmons, Colletotrichum gloeosporiodes (Penz.) Penz. & Sacc., Drechsiera
monoceras (MTB-951), Myrothecium verrucaria (Albertini & Schweinitz)
Ditmar: Fries, Phytophthora palmivora (Butl.) Butl. va Puccinia thlaspeos Schub.

Hop chét theo sang ché ciing c¢6 thé dugc sir dung két hop véi chét diéu hoa
sinh truéng thuc vat nhu aviglyxin, N-(phenylmetyl)-1H-purin-6-amin,
epocholeone, gibberellic axit, gibberelin A4 va A7, harpin protein, mepiquat
clorua, prohexadion canxi, prohydrojasmon, natri nitropﬁenolai va trinexapac-
metyl, va sinh vét cai bién sinh truéng thuc vat nhu chiing Bacillus cereus BPO1.

Céc tai liéu tham khéo chung vé chét bao vé trong nong nghiép nay (tirc 1a
cac thudc trir sau, thudc diét ndm, thudc diét giun tron, thudc diét ve bét, thudc
diét c6 va tac nhan sinh hoc) gdm The Pesticide Manual, 13th Edition, C. D. S.
Tomlin, Ed., BritishQCrop Protection Council, Farnham, Surrey, UK., 2003 and
The BioPesticide Manual, 2nd Edition, L. G. Copping, Ed., British Crop
Protection Council, Farnham, Surrey, U.K., 2001.

Déi véi cac phuong 4n, trong d6 mét hodc nhiéu thanh phin phéi tron khac
nhau nay duoc sir dung, cic thanh phin phéi tron thudng duge st dung vé6i luong
tuong tuy voi cac lugng thong thudong khi thanh phén phéi tron nay duge sir dung
mdt minh. Cu thé hon, trong hén hop, céc hoat chét thuong dugce ap dung véi ty 1€
@@gﬁmm@mm%mww@@@mawm&ww@@@ﬁwmmm
mo ta trén nhan san phdm dbi v6i viée sir dung mdt minh hoat chit. Cac lugng nay
da dugc liét ké trong cac tai liéu tham khao nhu The Pesticide Manual and The
BioPesticide Manual. Ty 1& khbi lugng clia cic thanh phan trén khic nhau nay
(tbng sb) v6i hop chét c6 cong thirc 1 thudng nim trong khoang tir 1:3000 dén
3000:1. T4t hon 1a ty 18 khdi lwgng ndm trong khoang tir 1:300 dén 300:1 (vi du,
ty 16 ndm trong khoang tir 1:30 dén 30:1). Ngudi c6 hiéu biét trong linh vuc k¥ |
thuit nady co thé x4c dinh mét cach d& dang bﬁng cach tht nghiém mdt cach don
gian lugng hitu hi¢u sinh hoc cia hoat chét can @& co phé hoat tinh sinh hoc mong
muén. Diéu hién nhién 12 viéc dwa cic thanh phan bd sung nay vao c6 thé mé rong.
phd phong trir ¢é dai vuot tréi hon phb phong trir cia riéng hop chét c¢6 cong thirc

1.
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Trong céc trudong hop nhit dinh, hdn hop ciia hop chét theo séng ché véi
khac hop chit hodc chit ¢6 hoat tinh sinh hoc (thudc diét c6 cu thé) (tc 1a cac
thanh phan hoat tinh) c6 thé d4n dén tao ra hiéu qua cong hop 16n hon (ttc 1a hiéu
qua hiép ddng) ddi véi co dai va/hodc hiéu qua cong hop thip hon (tirc 13 hiéu qua
an toan) d6i véi cdy trong hodc cac thuc vit mong mudn khac. Vin luén mong
mudn 1am giam dugc s luong cac thanh phan hoat tinh dugc gidi phéng trong
moi trudng trong khi vin dam bao phong trir loai gdy hai mot cach hiéu qué. Ciing
mong mudn c6 thé sir dung lwgng 16n hon céc thanh phan hoat tinh d thu dugc
hiéu qua phong trir ¢6 dai cao hon ma khong gay tén thwong cdy tréng qua mirc.
Khi hiéu qua hiép ddng ciia cac thanh phin c6 tic dung diét co xay ra déi véi co
dai & céc ty 1€ dung thu dugc mirc phong trir cd dai thdéa mén trong ndong nghiép,
cac hdn hop nhu vy c6 thé c6 1¢i trong viéc 1am gidm chi phi sin Xuét vu mia va
lam giam géanh ning vé mit méi fruong. Khi 1am an toan céc thanh phin c6 tac
dung diét cé xay ra d6i voi cdy trong, cac hdn hop nhu viy c6 thé c6 loi dé lam
tang su bao vé miia mang bang cach 1am giam tinh canh trang co dai.

Luu ¥ 12 hdn hop cta hop chit theo sang ché véi it nhit mot hoat chét diét co
khac. Luu y dic biét 12 hdn hop nhu vay c6 hoat chét diét cd khac c6 vi tri tac
dong khac nhau tir hop chit theo sang ché. Trong céc trudong hop _nhét dinh, hdn
hop v6i it nhit mot hoat chit diét cé khac c6 phd phong trir tvong tw nhung vi tri
tdc dong kﬁéc nhau s& dic biét ¢6 loi dé quan 1y tinh khang. Do vy, ché phdm
theo sang ché c6 thé chira thém (v6i lugng hitu hidu c6 tac dung diét o) it nhét
mot hoat chit diét cé bd sung c6 phd phong trir twrong tu nhung vj tri tic dong
khéc nhau.

Hop chét theo sang ché ciing c¢6 thé dugc sir dung két hop v6i chit an toan
diét ¢4 nhu allidochlor, benoxacor, cloquintocet-mexyl, cumyluron, cyometrinil,
xyprosulfonamit, daimuron, dichlormid, dicyclonon, dietolat, dimepiperat,
fenchlorazole-ethyl, fenclorim, flurazole, fluxofenim, furilazole, isoxadifen-ethyl,
mefenpyr-diethyl, mephenate, metoxyphenon naphtalic anhydrit (1,8-naphtalic
anhydrit), oxabetrinil, N-(aminocarbonyl)-2-metylbenzensulfonamit, N-

(aminocarbonyl)-2-flobenzensulfonamit, 1-brom-4-[(clometyl)sulfonyl]benzen
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(BCS), 4-(dicloaxetyl)-1-oxa-4-azospiro[4,5]decan (MON 4660), 2-(diclometyl)-
2-metyl-1,3-dioxolan (MG 191), etyl 1,6-dihydro-1-(2-metoxyphenyl)-6-oxo-2-
phenyl-5-pyrimidincarboxylat, 2-hydroxy-N,N-dimetyl-6-(triflometyl)pyridin-3-
carboxamit, 3-oxo-1-xyclohexen-1-yl 1-(3,4-dimetylphenyl)-1,6-dihydro-6-oxo-2-
phenyl-5-pyrimidincarboxylat, 2,2-diclo-1-(2,2,5-trimetyl-3-oxazolidinyl)-etanon
va 2-metoxy-N-[[4-[[(metylamino)carbonyl]amino]phenyl]sulfonyl]-benzamit dé
lam tédng an toan cho céc cay trdng nhét dinh. Pang hru ¥ 1a 2-metoxy-N-[[4-
[[(metylamino)carbonyl]amino]phenyl]sulfonyl]-benzamit (con c6 t€n goi khéc la
N-(2-metoxybenzoyl)-4-[(metylaminocarbonyl)amino] benzensulfonamit; CAS
#129531-12-0) dugc phdi tron v6i mot hop chit bét ky trong sé cac hop chit duoc
xéc dinh trong Bang chi s6 A néu trén. Lugng hitu hiéu c6 tac dung giai doc cia
chét an toan diét ¢ c6 thé dugc phun ddng thoi dudi dang hop chit theo sang ché,
hodc dugc phun dudi dang chét xir 1y hat. Vi vy, theo mét khia canh, sang ché dé
xuét hdn hop diét ¢ chira hgp chit theo sang ché va lugng hitu hi€u c6 téac dung
giai doc ciia chit an toan diét ¢d. Viéc xtt Iy hat 1 dic biét hitu ich dé phong trir
¢0O dai mot cach chon loc, bdi vi n6 gidi han v& mit sinh ly viéc giai doc cho cay
trdng. Vi vdy, mot phuong 4n dic biét hitu ich theo sang ché 14 phuong phéap
phong trir mot cach c6 chon loc sy sinh truéng cua thuc vat khong mong mubn &
cay trong bao gdbm budc cho vi tri ciia cdy trdng tiép xtic véi lugng hitu hi€u c6 tac
dung diét ¢6 ctia hop chit .theo sang ché trong d6 hat ma tir d6 cay trdng sinh
truéng dugc xtr Iy bing lugng hiru hiéu c6 tac dung giai doc cua chét an toan.
Luong hitu hiu c6 tac dung giai doc clua chét an toan c6 thé dugc xac dinh mot
cach d& dang béi nguoi c6 hidu biét trong linh vurc k§ thuat ndy thong qua thir
nghiém don gian.

Luu ¥ 13 ché phim chira hop chét theo sang ché (véi lugng hitu hiéu c6 tac
dung diét cd), it nhit mot hoat chét bd sung dugc chon tir nhém bao gf‘)m thube
diét co khac va chit an toan diét c6 (safener) (v6i lwgng hiru hiéu), va it nhit mot
thanh phén duoc chon tir nhém bao gém chét hoat dong bé mit, chit pha loédng

dang rin va chét pha lodng dang 1éng.
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Tét hon 13, @ phong trir tbt hon thuc vat khong mong mudn (vi du, ty 18 sir
dung thép hon nhu tir hiéu qua hiép ddéng, phd phong trir cé dai rong hon, hoic
mirc an toan cdy trdng tét hon) hoic dé ngin ngira su phat trién cia cé dai c6 tinh
khang 12 hdn hop cta hop chét theo sang ché véi mot thude diét co khac. Bang Al
liét ké hén hop cu thé caa thanh phn (a) (tirc 12 hop chét cu thé theo sang ché) véi
- thudc diét c6 khac dudi dang thanh phin (b) minh hoa cho hdn hop ctia ché phim
va phuong phap theo sang ché. Hop chét 17 trong cot Thanh phén (a) dugc xac
dinh trong Béang chi s§ A. Cot thir hai cia Bang Al liét ké hop chat (vi du,
«2 4-D” trong dong thi nhit) véi Thanh phan (b) cu thé. Céc cot thi ba, tht tu,
thtr nam cta Bang A1 1iét ké khoang ty 18 khdi Iwong cho cac ty 1 ma tai d6 hop
chét chira thanh phn (a) thuong duoc phun 1én cy trng sinh truéng trén canh
ddng so v&i thanh phén (b) (tirc 12 (a):(b)). Do vdy, vi du, dong thir nhit ciia Bang
Al thé hién mot cach rd rang 5 hop ciia thanh phan (a) (tirc 1a Hop chét 17 trong
Béng chi s A) véi 2,4-D thuong duge phun véi ty 18 khéi lwong nim trong

khoang tir 1:192 dén 6:1. Céc dong con lai ciia Bang Al duoc ciu triic theo cach

tuong tu.
Bang Al
Ty 18 khdi Ty 16 khdi Ty 18 khoi
Thanh phén (a) luong dién | lrong dién | lwong dién
(Hop chit #) Thanh phin (b) hinh hinh hon hinh nhit
1 2,4-D 1:192 - 6:1 1:64 —2:1 1:24-1:3
1 Acetochlor 1:768 —2:1 1:256 — 1:2 1:96 - 1:11
1 Acifluorfen 1:96 — 12:1 1:32 —4:1 1:12-1:2
1 Aclonifen 1:857 - 2:1 1:285-1:3 1:107 - 1:12
1 Alachlor 1:768 —2:1 1:256 — 1:2 1:96 —1:11
1 Ametryn 1:384 —3:1 1:128 —1:1 1:48 —1:6
1 Amicarbazone 1:192 -6:1 1:64 - 2:1 1:24 —1:3
1 Amidosulfuron 1:6 —168:1 1:2 -56:1 1:1-11:1
1 Aminocyclopyrachlor 1:48 —24:1 1:16 —8:1 1:6 —2:1
1 Aminopyralid 1:20 - 56:1 1:6 —19:1 1:2-4:1
1 Amitrole 1:768 —2:1 1:256 —1:2 1:96 —1:11
1 Anilofos 1:96 - 12:1 1:32 -4:1 1:12-1:2
1 Asulam 1:960 —2:1 1:320-1:3 1:120—-1:14 |
1 Atrazine 1:192—6:1 | 1:64—2:1 1:24-1:3 |
1 Azimsulfuron 1:6 —168:1 1:2 -56:1 1:1-11:1
1 Beflubutamid 1:342 —4:1 1:114 -2:1 1:42 - 1:5
1 Benfuresate 1:617-2:1 1:205 - 1:2 1:77-1:9
1 Bensulfuron-metyl 1:25 —45:1 1:8—15:1 1:3-3:1
1 Bentazone 1:192—-6:1 | .1:64-2:1 1:24 - 1:3
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Ty16khdi | Ty 16 khdi Ty 1& khéi
Thanh phan (a) luong dién | luongdién | luong dién
(Hop chét #) Thanh phén (b) hinh hinh hon hinh nhit
1 Benzobicyclon 1:85 - 14:1 1:28 - 5:1 1:10—-1:2
1 Benzofenap '1:257 - 5:1 1:85-2:1 1:32-1:4
1 Bicyclopyrone 1:42 -27:1 1:14-9:1 1:5-2:1
1 Bifenox 1:257 - 5:1 1:85-2:1 1:32-1:4
1 Bispyribac-natri 1:10—-112:1 1:3-38:1 1:1-7:1
1 Bromacil 1:384 —3:1 1:128—1:1 1:48 - 1:6
1 Bromobutide 1:384 —3:1 1:128—1:1 1:48 - 1:6
1 Bromoxynil 1:96 —12:1 1:32 -4:1 1:12-1:2
1 Butachlor 1:768 —2:1 | 1:256—1:2 1:.96—1:11
1 Butafenacil 1:42 -27:1 1:14-9:1 1:5-2:1
1 Butylate 1:1542—-1:2 | 1:514-1:5 1:192 —1:22
1 Cafenstrole 1:192 — 6:1 1:64 —2:1 1:24 —1:3
1 Carfentrazone-ethyl 1:128 — 9:1 1:42 -3:1 1:16 — 1:2
1 Chlorimuron-ethyl 1:8 —135:1 1:2 —45:1 1:1-9:1
1 Chlorotoluron 1:768 —2:1 1:256 —1:2 1:96 —1:11
1 Chlorsulfuron 1:6 -168:1 1:2-56:1 1:1-11:1
1 Cinosulfuron 1:17-68:1 1:5-23:1 1:2-5:1
1 Cinidon-ethyl 1:384 —3:1 1:128 —1:1 1:48 —1:6
1 Cinmethylin 1:34 —34:1 1:11-12:1 1:4—3:1
1 Clacyfos 1:34 —34:1 1:11-12:1 1:4—3:1
1 Clethodim 1:48 —24:1 1:16 — 8:1 1:6 —2:1
1 Clodinafop-propargyl 1:20 — 56:1 1:6—19:1 1:2—-4:1
1 Clomazone ' 1:384 -3:1 1:128 - 1:1 1:48 —1:6
1 Clomeprop 1:171-7:1 1:57-3:1 1:21-1:3
1 Clopyralid 1:192 - 6:1 1:64 —2:1 1:24-1:3
1 Cloransulam-methyl 1:12-96:1 1:4-32:1 1:1-6:1
1 Cumyluron 1:384 —3:1 1:128 — 1:1 1:48 —1:6
1 Cyanazine 1:384 —3:1 1:128 —1:1 1:48 —1:6
1 Cyclopyrimorate 1:17-68:1 | 1:5-23:1 1:2-5:1
1 Cyclosulfamuron 1:17-68:1 | - 1:5-23:1 1:2-5:1
1 Cycloxydim 1:96 — 12:1 1:32 - 4:1 1:12-1:2
1 Cyhalofop 1:25 - 45:1 1:8—15:1 1:3-3:1
1 Daimuron 1:192 - 6:1 1:64 —2:1 1:24—-1:3
1 Desmedipham 1:322 - 4:1 1:107 —2:1 1:40—1:5
1 Dicamba 1:192 — 6:1 1:64 —2:1 1:24 —1:3
1 Dichlobenil 1:1371-1:2 | 1:457-1:4 [ 1:171-1:20
1 Dichlorprop 1:925-2:1-| 1:308-1:3 1:115-1:13
1 Diclofop-methyl 1:384 —3:1 1:128 —1:1 1:48 —1:6
1 Diclosulam 1:10-112:1 1:3-38:1 1:1-7:1
1 Difenzoquat 1:288 —4:1 1:96 —2:1 1:36—1:4
1 Diflufenican 1:857—2:1 1:285—1:3 1:107 - 1:12
1 Diflufenzopyr 1:12 -96:1 1:4—32:1 1:1-6:1
1 Dimethachlor 1:768 —2:1 1:256 —1:2 1:96 —1:11
1 Dimethametryn 1:192 - 6:1 1:64 —2:1 1:24—-1:3
1 Dimethenamid-P 1:384 —3:1 1:128 —1:1 1:48 —1:6
1 Dithiopyr 1:192 — 6:1 1:64 —2:1 1:24-1:3
1 Diuron 1:384 —3:1 1:128 — 1:1 1:48—1:6
1 EPTC 1:768 —2:1 1:256 —1:2 1:96 —1:11
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Ty 18 khéi Ty 16 khoi Ty 16 khoi
Thanh phén (a) luong dién | luongdién | Iwong dién
(Hop chit #) Thanh phin (b) hinh hinh hon hinh nhét
1 Esprocarb 1:1371—-1:2 | 1:457-1:4 1:171 —1:20
1 Ethalfluralin 1:384 —3:1 1:128 - 1:1 1:48 —1:6
1 Ethametsulfuron-methyl 1:17 - 68:1 1:5-23:1 1:2-5:1
1 Ethoxyfen 1:8 —135:1 1:2 -45:1 1:1-9:1
1 Ethoxysulfuron 1:20 — 56:1 1:6 —19:1 1:2-4:1
1 Etobenzanid 1:257-5:1 1:85-2:1 1:32-1:4
1 Fenoxaprop-ethyl 1:120-10:1 1:40 —4:1 1:15-1:2
1 - Fenoxasulfone 1:85—14:1 1:28—5:1 1:10—1:2
1 Fenquinotrione 1:17-68:1 1:5-23:1 1:2-5:1
1 Fentrazamide 1:17-68:1 1:5-23:1 1:2-5:1
1 Flazasulfuron 1:17 - 68:1 1:5-23:1 1:2-5:1
1 Florasulam 1:2 -420:1 1:1-140:1 2:1-27:1
1 Fluazifop-butyl 1:192 - 6:1 1:64—2:1 1:24—1:3
1 Flucarbazone 1:8—-135:1 1:2—-45:1 1:1-9:1
1 Flucetosulfuron 1:8 -135:1 1:2-45:1 1:1-9:1
1 Flufenacet 1:257-5:1 1:85-2:1 1:32-1:4
1 Flumetsulam 1:24 —48:1 1:8-16:1 1:3-3:1
1 Flumiclorac-pentyl 1:10-112:1 1:3-38:1 1:1-7:1
1 Flumioxazin 1:25 —45:1 1:8-15:1 1:3-3:1
1 Fluometuron 1:384 —3:1 1:128 — 1:1 1:48 —1:6
1 Flupyrsulfuron-methyl 1:3 -336:1 1:1-112:1 2:1-21:1
1 Fluridone 1:384 —3:1 1:128-1:1 |- 1:48—1:6
1 Fluroxypyr 1:96 — 12:1 1:32 - 4:1 1:12-1:2
1 Flurtamone 1:857—2:1 1:285-1:3 1:107 - 1:12
1 Fluthiacet-methyl 1:48 — 42:1 1:16 — 14:1 1:3-3:1
1 Fomesafen 1:96—12:1 | 1:32-4:1 1:12-1:2
1 Foramsulfuron 1:13 - 84:1 1:4-28:1 1:1 —6:1
1 Glufosinate 1:288 — 4:1 1:96 —2:1 1:36—1:4
1 Glyphosate 1:288 — 4:1 1:96 —2:1 1:36 -1:4
1 Halauxifen 1:20 - 56:1 1:6 —19:1 1:2-4:1
1 Halauxifen-methyl 1:20 — 56:1 1:6 —19:1 1:2-4:1
1 Halosulfuron-methyl 1:17 - 68:1 1:5-23:1 1:2-5:1
1 Haloxyfop-methyl 1:34 —34:1 1:11-12:1 1:4-3:1
1 Hexazinone 1:192 - 6:1 1:64 —2:1 1:24 - 1:3
1 Imazamox 1:13 — 84:1 1:4—28:1 1:1 -6:1
1 Imazapic 1:20 — 56:1 1:6 —19:1 1:2-4:1
1 Imazapyr 1:85 —14:1 1:28 - 5:1 1:10-1:2
1 Imazaquin 1:34 - 34:1 1:11-12:1 1:4-3:1
1 Imazethabenz-methyl 1:171 -7:1 1:57-3:1 1:21—-1:3
1 Imazethapyr 1:24 —48:1 1:8-16:1 1:3-3:1
1 Imazosulfuron 1:27 — 42:1 1:9 —14:1 1:3-3:1
-1 Indanofan 1:342 — 4:1 1:114 —2:1 1:42—-1:5
1 Indaziflam 1:25 —45:1 1:8-15:1 1:3-3:1
1 TIodosulfuron-methyl 1:3 —-336:1 1:1-112:1 2:1-21:1
1 Toxynil 1:192 - 6:1 1:64 -2:1 1:24-1:3
1 Ipfencarbazone 1:85 - 14:1 1:28 - 5:1 1:10-1:2
1 Isoproturon 1:384 —3:1 1:128 - 1:1 1:48—1:6
1 Isoxaben 1:288 —4:1 1:96 —2:1 1:36—1:4
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Tylékhdi | Ty 16 khéi Ty 16 khéi
Thanh phén (a) luong dién | luongdién | Irong dién
(Hop chit #) Thanh phén (b) hinh hinh hon hinh nhét
1 Isoxaflutole 1:60 —-20:1 1:20-7:1 1:7-2:1
1 Lactofen 1:42 -27:1 1:14-9:1 1:5-2:1
1 Lenacil 1:384 - 3:1 1:128 - 1:1 1:48-1:6
1 Linuron 1:384 —3:1 1:128 - 1:1 1:48—-1:6
1 MCPA 1:192 - 6:1 1:64-2:1 1:24-1:3
1 MCPB 1:288 —4:1 1:96 —2:1 1:36 —1:4
1 Mecoprop 1:768 —2:1 1:256 — 1:2 1:96 —1:11
1 Mefenacet 1:384 - 3:1 1:128 —1:1 1:48—1:6
1 Mefluidide 1:192 - 6:1 1:64 - 2:1 1:24 -1:3
1 Mesosulfuron-methyl 1:5-224:1 1:1-75:1 1:1 -14:1
1 Mesotrione 1:42 —-27:1 1:14-9:1 1:5-2:1
1 Metamifop 1:42 -27:1 1:14-9:1 1:5-2:1
1 Metazachlor 1:384 -3:1 1:128 - 1:1 1:48 —1:6
1 Metazosulfuron 1:25-45:1 1:8—-15:1 1:3-3:1
1 Methabenzthiazuron 1:768 —2:1 1:256 — 1:2 1:96 —1:11
1 Metolachlor 1:768 —2:1 1:256 —-1:2 1:96 — 1:11
1 Metosulam 1:8 —135:1 1:2-45:1 1:1-9:1
1 Metribuzin 1:192 - 6:1 1:64 -2:1 1:24 -1:3
1 Metsulfuron-methy! 1:2-560:1 1:1-187:1 3:1-35:1
1 Molinate 1:1028 —2:1 | 1:342-1:3 1:128 — 1:15
1 Napropamide 1:384 —3:1 1:128 - 1:1 1:48-1:6
1 Napropamide-M 1:192 —6:1 1:64 —2:1 1:24-1:3
1 Naptalam 1:192 - 6:1 1:64 - 2:1 1:24-1:3
1 Nicosulfuron 1:12-96:1 1:4-32:1 1:1-6:1
1 Norflurazon 1:1152—-1:1 | 1:384-1:3 1:144 - 1:16
1 Orbencarb 1:1371-1:2 | 1:457-1:4 1:171 -1:20
1 Orthosulfamuron 1:20 - 56:1 1:6 —19:1 1:2-4:1
1 Oryzalin 1:514 -3:1 1:171-1:2 1:64 —1:8
1 Oxadiargyl 1:384 —3:1 1:128 - 1:1 1:48 —1:6
1 Oxadiazon 1:548 —3:1 1:182 - 1:2 1:68 —1:8
1 Oxasulfuron 1:27 —42:1 1:9-14:1 1:3-3:1
1 Oxaziclomefone 1:42 —-27:1 1:14-9:1 1:5-2:1
1 Oxyfluorfen 1:384 —3:1 1:128 — 1:1 1:48—1:6
1 Paraquat 1:192—-6:1.| 1:64-2:1 1:24-1:3
1 Pendimethalin 1:384 —3:1 1:128 — 1:1 1:48—1:6
1 Penoxsulam 1:10-112:1 1:3—38:1 1:1-7:1
1 Penthoxamid 1:384 —3:1 1:128 —1:1 1:48 —1:6
1 Pentoxazone 1:102 —12:1 1:34 - 4:1 1:12-1:2
1 Phenmedipham 1:102 —12:1 1:34-4:1 1:12-1:2
1 Picloram 1:96 — 12:1 1:32 -4:1 1:12-1:2
1 Picolinafen 1:34 —34:1 1:11-12:1 1:4-3:1
1 Pinoxaden 1:25 -45:1 1:8-15:1 1:3-3:1
1 Pretilachlor 1:192 - 6:1 1:64 —2:1 1:24 —1:3
1 Primisulfuron-methyl 1:8—135:1 1:2-45:1 1:1-9:1
1 Prodiamine 1:384 —3:1 1:128 — 1:1 1:48—-1:6
1 Profoxydim 1:42 —27:1 1:14-9:1 1:5-2:1
1 Prometryn 1:384 —3:1 1:128 —1:1 1:48 —1:6
1 Propachlor 1:1152—-1:1 | 1:384-1:3 1:144-1:16
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Ty 16 khéi Ty 18 khéi Ty 18 khéi
Thanh phén (a) luong dién | lwongdién | lrong dién
(Hop chit #) Thanh phén (b) hinh hinh hon hinh nhét
1 Propanil 1:384-3:1 1:128 - 1:1 1:48—1:6
1 Propaquizafop 1:48 —24:1 1:16 - 8:1 1:6 —2:1
1 Propoxycarbazone 1:17-68:1 1:5-23:1 1:2-5:1
1 Propyrisulfuron 1:17 - 68:1 1:5-23:1 1:2-5:1
1 Propyzamide 1:384 —3:1 1:128 —1:1 1:48 —1:6
1 Prosulfocarb 1:1200—1:2 | 1:400—1:4 | 1:150—1:17
1 Prosulfuron 1:6—-168:1 | 1:2-56:1 1:1-11:1
1 Pyraclonil 1:42 —27:1 1:14-9:1 1:5-2:1
1 Pyraflufen-ethyl 1:5 —224:1 1:1-75:1 1:1-14:1
1 Pyrasulfotole 1:13 — 84:1 1:4-28:1 1:1-6:1
I8 Pyrazolynate 1:857-2:1 1:285-1:3 1:107 —1:12
1 Pyrazosulfuron-ethyl 1:10—-112:1 1:3-38:1 1:1-7:1
1 Pyrazoxyfen 1:5-224:1 1:1-75:1 1:1-14:1
1 Pyribenzoxim 1:10-112:1 1:3-38:1 1:1-7:1
1 Pyributicarb 1:384 —-3:1 1:128 - 1:1 1:48-1:6
1 Pyridate 1:288 —4:1 1:96 - 2:1 1:36-1:4
1 Pyriftalid 1:10-112:1 1:3-38:1 1:1-7:1
1 Pyriminobac-methyl 1:20 — 56:1 1:6-19:1 1:2—-4:1
1 Pyrimisulfan 1:17-68:1 1:5-23:1 1:2-5:1
1 Pyrithiobac 1:24 —48:1 1:8-16:1 1:3-3:1
1 Pyroxasulfone 1:85 —14:1 1:28 - 5:1 1:10-1:2
1 Pyroxsulam 1:5-224:1 1:1-75:1 1:1-14:1
1 Quinclorac 1:192 —6:1 1:64 —2:1 1:24-1:3
1 Quizalofop-ethyl 1:42 —27:1 1:14 -9:1 1:5-2:1
1 Rimsulfuron 1:13 — 84:1 1:4-28:1 1:1-6:1
1 Saflufenacil 1:25 —45:1 1:8-15:1 1:3-3:1
1 Sethoxydim 1:96 —12:1 1:32 - 4:1 1:12-1:2
1 Simazine 1:384 -3:1 1:128 — 1:1 1:48 —1:6
1 Sulcotrione 1:120-10:1 1:40 - 4:1 1:15-1:2
1 Sulfentrazone 1:147-8:1 1:49 -3:1 1:18-1:3
1 Sulfometuron-methyl 1:34 —34:1 1:11-12:1 1:4-3:1
1 Sulfosulfuron 1:8 —135:1 1:2-45:1 1:1-9:1
1 Tebuthiuron 1:384—3:1 | 1:128—1:1 1:48—1:6
1 Tefuryltrione 1:42 —27:1 1:14-9:1 1:5-2:1
1 Tembotrione 1:31-37:1 | 1:10-13:1 1:3-3:1
1 Tepraloxydim 1:25 —45:1 1:8—15:1 1:3-3:1
1 Terbacil 1:288 —4:1 1:96 —2:1 1:36—1:4
1 Terbuthylazine 1:857 —2:1 1:285—-1:3 1:107 - 1:12
1 Terbutryn 1:192 — 6:1 1:64 —2:1 1:24-1:3
1 Thenylchlor 1:85 - 14:1 1:28 - 5:1 1:10-1:2
1 Thiazopyr 1:384 -3:1 1:128 - 1:1 1:48 - 1:6
1 ~ Thiencarbazone: 1:3 -336:1 1:1-112:1 2:1-21:1
1 Thifensulfuron-methyl 1:5-224:1 1:1-75:1 1:1 —14:1
1 Tiafenacil 1:17 - 68:1 1:5-23:1 1:2-5:1
1 Thiobencarb 1:768 —2:1 | 1:256—1:2 1:96 —1:11
1 Topramezone 1:6 — 168:1 1:2 -56:1 1:1-11:1
1 Tralkoxydim 1:68 —17:1 1:22 - 6:1 1:8-2:1
1 Triallate 1:768 —2:1 1:256 —1:2 1:96 —1:11
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Tylékhdi | Ty 16 khi Ty 18 khéi
Thanh phén (a) luong dién | lwongdién | luwong dién
(Hop chét #) Thanh phan (b) hinh hinh hon hinh nhét
1 Triasulfuron 1:5-224:1 1:1 -75:1 1:1 —14:1
1 Triaziflam 1:171 - 7:1 1:57-3:1 1:21-1:3
1 Tribenuron-methyl 1:3-336:1 1:1-112:1 2:1-21:1
1 Triclopyr 1:192 - 6:1 1:64 —2:1 1:24—1:3
1 Trifloxysulfuron 1:2 -420:1 1:1-140:1 2:1-27:1
1 Trifluralin 1:288 —4:1 1:96 —2:1 1:36—1:4
1 Triflusulfuron-methyl 1:17 —68:1 1:5-23:1 1:2-5:1
1 ’ Tritosulfuron 1:13 — 84:1 1:4—28:1 1:1-6:1

Bang A2 duoc xay dung giéng nhu Bang Al néu trén chi khac 1a cac muc
nam dudi @& muc clia cOt “Thanh ph?m (a)” duoc thay thé bang muc c6t Thanh
phin (a) twong tng duoc thé hién dudi day. Hop chét 1 trong cot Thanh phén (a)
dugc xac dinh trong Bang chi s6 A. Do vay, vi du, trong Bang A2 cic muc nam
dudi d& muc cia cot “Thanh phan (a)” déu dé chi “Hop chéit 2” (tirc 1a Hop chét 1
duoc xé4c dinh trong Bang chi sb A), va dong thur nhét cia cac d& muc cua cot
trong Bang A2 duéi diy d& cip mot cach rd rang hdn hop chira Hop chat 2 véi
2,4-D. Bang A3 dugc xay dung theo céch tuong tu.

Bang s6 Muc ctia cot Thanh phdn (a) Bangsb Muc clia cot Thanh phén (a)
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Bang s Muc cia cot Thanh phén (a) Bang s Muc ciia c6t Thanh phén (a)
A2 Hop chit 2 A33 Hop chét 33
A3 Hop chét 3 A34 Hop chit 34
A4 Hop chét 4 A35 Hop chit 35
A5 Hop chét 5 A36 Hop chit 36
A6 Hop chét 6 A37 Hop chat 37
A7 Hop chét 7 A38 Hop chit 38
A8 Hop chét 8 A39 Hop chit 39
A9 Hop chit 9 A40 Hop chét 40

A10 Hop chét 10 A41 Hop chit 41
All Hop chit 11 A42 Hop chét 42
Al12 Hop chit 12 A43 Hop chit 43
Al3 Hop chit 13 A44 Hop chit 44
Al4 Hop chit 14 A45 Hop chit 45
Al5 Hop chit 15 - A46 Hop chit 46
Al6 Hop chit 16 A47 Hop chét 47
Al7 Hop chit 17 A48 Hop chit 48
Al8 Hop chét 18 A49 Hop chit 49
Al9 Hop chit 19 A50 Hop chit 50
A20 Hop chit 20 A5l Hop chit 51
A21 Hop chit 21 A52 Hop chét 52
A22 Hop chét 22 A53 Hop chét 53
A23 Hop chit 23 A54 Hop chit 54
A24 Hop chit 24 A55 Hop chit 55
A25 Hop chit 25 A56 Hop chit 56
A26 Hop chit 26 A57 Hop chat 57
A27 Hop chit 27 A58 Hop chit 58
A28 Hop chit 28 A59 Hop chét 59
A29 Hop chit 29 A60 Hop chét 60
A30 Hop chét 30 A61 Hop chét 61
A31 Hop chit 31 A62 Hop chit 62
A32 Hop chét 32 A63 Hop chit 63

Tét hon 13, dé phong trir t6t hon thuc vét kh6ng mong mubn (vi du, ty 1& sir
dung thip hon nhu tir hiéu qua hiép ddng, phd phong trir co dai rong hon, hoic
mirc an toan cdy trong tdt hon) hoic dé ngin ngira sw phat trién co dai c6 tinh
khang 13 hdn hop ctia hop chét theo séang ché véi thude diét co duoc chc,;n tir nhém
bao gém clorimuron-etyl, nicosulfuron, mesotrion, thifensulfuron-metyl,
flupyrsulfuron-metyl, tribenuron, pyroxasulfon, pinoxaden, tembotrione,

pyroxsulam, metolaclo va S-metolaclo.
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Céc thir nghiém chirng minh hi€u qua phong trir ctia hop chit theo sang ché

do6i voi cac mam bénh cu thé. Tuy nhién, viéc bao vé bang cach phong trir mam

bénh dat dugc bang cac hop chét khong bi gi6i han & céc lodi ndy. Xem Bang chi

s6 A v& phan mé ta hop chét. Céc tir viét tit dugc sir dung trong Bang chi s6 1a

nhu sau: Ph 13 chir viét tit cho phenyl, PMB la chit viét tit cho p-metoxybenzyl va

“Cmpd. No” 14 chit viét tit cho Hop chét sb, “Ex.” 1a chir viét tit cho “Vi du va va

tiép d6 1a sb chi hop chat vi du duge didu ché.

Béng chi s6 A (1)
Q! o
4 /Q2
>
H
N 6]
N
Hop chét No. Q_l Qz R!  Piémnéngchiy (C)
1 Ph(3,4-di-F) Ph(2-F) H 137-131
2 Ph Ph(2-CF3) H 140143
3 Ph Ph(2-F) H 143-147
4 Ph(4-F) Ph(2-CF3) H 155-158
5 Ph(4-F) - Ph(2-F) H 158-161
6 Ph(3,4-di-F) Ph(2-CF3) H 142-145
7 Ph(2-CF3) Ph(2-CF3) H 195-196
8 Ph(2-CF3) Ph(2,3-di-F) H 178-180
9 (Ex. 1) Ph(3-CF3) Ph(2,3-di-F) H 109-111*
10 Ph(3-CF3) Ph(2-CF3) H 292-295
11 Ph(4-CF3) Ph(2,3-di-F) H 180-182
12 Ph(4-CF3) Ph(2-CF3) H 204-207
13 (Ex. 3) Ph(4-CF3) Ph(2-Cl) H 108-112*
14 (Ex. 2) Ph(4-CF3) Ph(2-F) H 103-107*
15 Ph(4-CF3)  Ph(2-CL3-F) H 203-207
16 Ph(3-CF3) Ph(3-CL2-F) H 77-79
17 Ph(3-CF3) Ph(2-Cl) H 70-77
19 Ph(3-CF3) Ph(2-C1,3-F) H 68-70
20 (3S,4R) Ph(3-CF3) Ph(2,3-di-F) H 133-137
21(3R4S) Ph(3-CF3) Ph(2,3-di-F) H 136-139
22 (3R,4S) Ph(4-CF3) Ph(2,3-di-F) H
23 (3S,4R) Ph(4-CF3) Ph(2,3-di-F) H 76-79
24 (3S,4R) Ph(3-CF3)  Ph(3-Cl,2-F) H 74-77
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Hop chit No.
25 (3R AS)

26
27
28
29 (35:4R)
30 (3R,45)
31
32
33

34
35
36
37

38
39

40 (3R 4S)

41 (3S,4R)

42 (3R4S)

43 (35,4R)
44

45

46

47

48

49
50 (35,4S)
51 (35,48)
52 (35,45)

53 (35,4S) (Ex. 4)

54 (3R,4S)
55 (3S,4R)
56 (35,4S)

57 (3R.,4S) (Ex. 5)

58 (3S,4R)
59 (3R,4S)
60 (3S,4R)
61 (3R45)
62 (3S,4R)
63 (3R,45)

ol
Ph(3-CF3)
Ph(3-CF3)
Ph(3-CF3)
Ph(3-CF3)
Ph(3-CF3)
Ph(3-CF3)
Ph(3-CF3)
Ph(3-CF3)

Ph(3-Cl)
Ph(3-Cl)
Ph
Ph(3-Cl)
Ph(3-OCF3)
Ph(3-OCF3)
Ph(3-OCF3)
Ph(3-OCF3)
Ph(3-OCF3)
Ph(3-Cl)
Ph(3-Cl)
Ph(3-OCHF»)
Ph(3-OCHF5)
Ph(3-OCHF»)
Ph(3-CHF5)
Ph(3-CHF»)
Ph(3-CHF5)
Ph(4-F)
Ph(4-F)
Ph(4-F)
Ph(4-F)
Ph(4-CF3)
Ph(4-CF3)
Ph(4-F)
Ph(4-F)
Ph(3-OCF3)
Ph(3-OCF3)
Ph(3-OCF3)
Ph(3-OCF3)
Ph(4-CF3)
Ph(4-CF3)
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Q2
Ph(3-CL,2-F)
Ph(2-Me,3-F)
Ph(2,4-di-F)
Ph(2,3,4-tri-F)
Ph(2,3,4-tri-F)
Ph(2,3,4-tri-F)
Ph(2,3-di-Cl)

Ph(2-S(O),Me)
Ph(2-CF3)
Ph(2-F)
Ph(2,3-di-F)
Ph(2,3-di-F)
Ph(2-F)
Ph(2-CF3)
Ph(2,3-di-F)
Ph(2,3-di-F)
Ph(2,3-di-F)
Ph(2,3-di-F)
Ph(2,3-di-F)
Ph(2,3,4-tri-F)
Ph(2-F)
Ph(2,3-di-F)
Ph(2,3,4-tri-F)
Ph(2-F)
Ph(2,3-di-F)
Ph(2-CF3)
Ph(2-CF3)
Ph(2,3-di-F)
Ph(2-CF3)
Ph(2,3,4-tri-F)
Ph(2,3,4-tri-F)
Ph(2-CF3)
Ph(2-CF3)
Ph(3-C1,2-F)
Ph(3-CL,2-F)
Ph(2,3,4-tri-F)
Ph(2,3,4-tri-F)
Ph(3-CL,2-F)
Ph(3-CL2-F)
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c-Pr
-CHy-Ph

Me
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PMB

aniijeniianiianiiianiiiasfian

Dimnéngchay((C)  MS

81-84
189-192
169-171

6668
183-187
183-186
170-172
209-211
167-169

88-90
190-192
100-102

141-143
89-91

103-105
91-93
150-154

196200
173-177
144-147
169-172
134-137

128-131
72-74

85-88
85-88

81-84

71-74

128-131

86-89
123-127

397(M+1)

415(M+1)
415(M+1)

419(M-1)
471(M+1)

501(M+1)
431(M+1)

433(M+1)
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(1) Phin tir thé & céc vi tri 3 va 4 clia vong piperidinon, tic 1a C(=0)N(Q2)(H) va
Ql, 14n lugt chiém wu thé trong cAu hinh trans.

* Xem Vi du tdng hop vé& dir liéu 1H NMR.

Vi du sinh hoc cta sang ché
Thir nghiém A

Hat cua loai thuc vat dugc chon tir co lf‘)ng vuc (Echinochloa crus-galli), dia
phu tir (Pia phu tir scoparia), cé phin huong (coé phin huong thong thudng,
Ambrosia elatior), c6 mach den, Italia (c6 mach den Italia, Lolium multiflorum),
c6 1dng vuc, 16n (co 16ng vuc 16n Digitaria sanguinalis), cb dudi c40 khong 16
(Setaria faberii), cdy bim birh~hoa tia (Ipomoea spp.), cdy dén nguoc (Amaranthus
retroflexus), cdy cbi xay (Abutilon theophrasti), aa mi (Triticum aestivum), va
ngii cdc (Zea mays) duogc trdng vao hdn hop dat mun va cat va duge xir Iy & giai
doan trudc ndy mim bing cach phun truc tiép vao dét sir dung cic héa chit thir
nghiém duogc diéu ché trong hén hop dung mdi khong giy doc thuc vat ma co
chira chit hoat dong bé mit.

Béng thoi, thuc vat dugc chon tir cac loai cay trdng va c6 dai nay va ca co
den (Alopecurus myosuroides), va céy dong sita (cly van vuong, Cdy dong sita
aparine) dugce trdng trong chau chira ciing hdn hop d4t min vé cat va dugc xt ly &
giai doan sau nidy mam bang cach phun cic hoa chit thir nghiém dugc didu ché
theo ciing cach. Cac thuc vét c6 do cao nim trong khoang tir 2 dén 10 cm va & giai
doan mot 14 dén hai 14 dé xir Iy & giai doan sau nay mam. Thue vat di dugce xtr ly
va thuc vat kiém ching khéng dugc xtr ly dugc duy tri trong nha kinh trong
khoéhg 10 ngay, sau thoi gian do6 tit ca cac thuc vat da xir Iy duogc so séanh véi
mAu kiém ching khong duge xir Iy va dugc danh gia bing truc quan vé mic do
tbn thuong. Ty 18 dap tng cua thuc vét, duge tom tit trong Bang A, duge tinh theo
thang do tir 0 dén 100 trong d6 0 13 khéng c6 tac dung diét ¢6 va 100 1a phong trir

c6 dai hoan toan. Nét gach ngang (-) nghia 12 khong c6 két qua thir nghiém.
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Bang A

500g hoat chét/ha
H&u nay mam
Cé 1éng vuc
Cod mat

Cay ngd

Coé mdn trdu 1lén
Cod dudi cao khdng 13
Cay doéng sita

bia phu tu

Bim bim hoa tim

Co tam khoéi

Cé ph&n huong

Co mach den ¥

Rau tau bay

Lda ml

Bang A

500g hoat chét/ha
H&u nay mim

Cé 1éng vuc

Co mét

Cay ngd

Coé mdn trdu 1lén

Cod dudi céo khéng 18
Cay déng slta

Pia phu tu

Bim bim hoa tim

Cod tam khoéi

Co phén huong

Cd mach den ¥

Rau tau bay

Lda ml

Bang A

5009 hoat chit/ha
H4u nay mim

Cé 1éng vuc

Cod mat

29748

Céc hop chét

1 2 3 4 5

20 30

0 0 0 0 0
0 0 0 0 0

6

0

0

7

0

Céc hop chét

15 16 17 19 20
70 90 80 80 80
50 60 30 50 20
0 30 0 50 20
80 80 80 80 80
70 20 20 20 0
60 20 20 20 0

21

90

80

80

80

60

22

90
60
60

90

70

60

60

Céc hop chét

0 20 20 20 20
0 30 20 30 0O

30 31 32 33 34
80 80 70 90 90
80 40 0 0 O
70 0 30 0 0
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36 37
90 80
60 0
0 0

23

70
10
20

60
20
50

20

20

38

9 10 11
90 90 90
- - 50
80 0 40
90 80 -
90 70 90
- - 60
- - 50
40 0 -
0 0 30
- - 20
- - 30
0 0 -
40 0 50
24 25 26
80 80 80
30 80 40
30 70 40
80 80 90
0 30 0
0 0 0
0 0 0
0 0 0
20 40 20
30 60 20
39 42 43
80 90 0
60 70 0
50 60 0

12 13 14
60 90 90
0 0 o
0 0 o
60 90 90
0o 0 o
0 0 o
O 0 o0
O 0 o0
0o 0 o
0 0 o
27 28 29
60 80 30

0 20 0
0 60 O
70 90 0
0O 0 o0
O 0 o0
0 0 0
0 0 0
0 0 0
0 20 0O
44 45 46
80 60 90
20 20 40
0 0 50



Co mdn trdu 1lém

Cod dudi céo khdng 18
Cay déng stia

Pia phu tu

Bim bim hoa tim

Cod tam khoéi

Cé phin huong

Cd mach den ¥

Rau tau bay

Lia mi

Bang A

500g hoat chit/ha
Hau nay mim

Cé 18ng vuc

Co mat

Céy ngd

Coé mdn trdu 16n
Cod dudi céo khdng 16
Cay déng siia

bia phu tu

Bim bim hoa tim
Cod tam khoéi

Coé phén huong

Cod mach den Y
Rau tau bay

Lia mi

Bang A

125g hoat chét/ha
H4u nay mim

Cod 18ng vuc

Cod mat

Cay ngd

Cod mdn trdu 16n
Cod dudi céo khdng 14
Céy dbéng stia

Pia phu tu

Bim bim hoa tim

Cod tam khéi

60

47

90

20

30
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80 40 90 80

Cac hop chét

48 49 50 51
80 90 0 0
0 50 0 0

0 50 0 0

30 80 0 0

90 70
30 0
0 0
0 0
0 0
20 20
0 0
52 53
90 0
0 20
10 20
80 20
50 0
20 0
0 0
0 0
20 0
20 20

Cac hop chét

2 3 4 5
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6 7
0 0
- 0
0 0
50 -
30 0
- 0
- 0
0 -
0 0

60 90
0 0
0 0
0 0
0 0
0 50
0 30
55 57
0 70
0 0
0 0
0 60
0 0
0 0
0 0
0 .0
0 0
0 0
8 9
0 80
0 -
0 40
- 80
0 80
0 -
0 -
- 0
0 0

90

10
30

40

0 80
0 20
0 0
0 0
0 0
0. 20
0 0
11 12
70 20
20 0
0 0
80 20
40 0
20 0
0 0

50 80
0 0
0 0
0 0
0 0
0 0
0 50
13 14
30 20
0 0
0 0
30 30
0 0
0 0



Coé ph&n huong
Cod mach den Y
Rau tau bay

Lia mi

Bang A

125g hoat chit/ha
Hau nay mim

cd 1dng vuc

Co mat

Cay ngd

Cod mén trdu lém
Céd dudi céo khdng 15
Cay doéng stta

Pia phu tu

Bim bim hoa tim
Cé tam khoéi

Coé ph&n huong

Co mach den ¥
Rau tau bay

Lda mi

Bang A

125g hoat chit/ha
Hau nay mim

Cé 1dng wvuc

Co mat

Cay ngd

Cé min trdu lémn
Cod dudi cédo khdng 15
Cay déng stta

Pbia phu tu

Bim bim hoa tim
Cé tam khoéi

Cé ph&n huong

Co mach den ¥
Rau tau bay

Lia mi

Bang A

15

60

20

70
30
10

30

80

70

30

80

30

16

70

40

80
20

20

31

17

80
30

80

20

20

32

Céc hop chit

19

60
40

33

60

20

40

34

40

Cac hop chét
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21

90

36

22

80
50

90
50

40

40
50

40

Céc hop chit

37

60

23

38

50

24

25

0 30

40

39 42

26

30

43

217

44

28

45

29

46

60



125g hoat chéit/ha
Hau nay mim

Cé 18ng vuc

Coé mat

Cay ngd

Cod mdn trdu 16n
Cod dudi céo khédng 15
Céy dbéng stta

Pia phu tu

Bim bim hoa tim
Co tam khoéi

Cod phén huong

Coé mach den ¥
Rau tau bay

Lia mi

Bang A

500g hoat chit/ha
Tién nay mdm

Coé 1dng vuc

Céy ngd

Cé min trdu 1én
Cod dudi céo khédng 18
Pia phu tu

Bim bim hoa tim
Cd tam khoi

Co phén huong

Cd mach den ¥
Rau tau bay

Lia mi

Bang A

500g hoat chit/ha
Tidn nay mim

Cé 14ng wvyc

Céy ngd

Cé mdn trdu 1lém

Cd dudi céo khdng 16
Pia phu tu

Bim bim hoa tim

47

50

70

90
90

15

80

90
0

48

30

90
70

16

90

50
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49 50 51 52 53 55 57
80 0 0 70 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
80 0 0 80 0 0 0
O 0 0 0 0 0 O
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
Cac hop chit
3 4 5 6 7 8 9 10 11 12 13 14
0 50 30 80 0 0 90 90 90 70 70 90
0 0 0 0 - - 70 0 - - - -
30 90 90 90 - - 100 100 - - - -
0 70 50 90 0 0 90 90 90 70 90 90
- - - - 0 0 - - 60 0 40 20
0 0 0 0 - - 0 0o .- - - -
0 0 0 0 0 0 0 0 40 0 0 0
- - - - 0 0 - - 80 0 0 0
- - - - 0 0 - - 0 0 0 0
0 0 0 0 - - 0 0 - - - -
20 0 0 0 - - 50 0 - - - -
Céc hop chit
17 19 20 21 22 23 24 25 26 27 28 29
80 80 90 90 90 70 80 90 90 90 90 20
90 90 90 90 90 80 80 90 90 90 90 20
30 20 0 0 80 40 0 0 0 0 20 0
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Co tam khoéi
Cod phén huong
Cd mach den Y
Rau tau bay

Lda mi

Bang A

500g hoat ch&t/ha
Tién nay mim

Céd 1éng vuc

Cay ngd

Cod midn trdu lén
Cod dqudi céo khdng 18
Pia phu tu
Bim bim hoa
Cod tam khoéi
Co phén huong
Cd mach den Y
Rau tau bay

Laa mi

Bang A

500g hoat chét/ha
Tién nay mim

Cé 1éng vuc

Cay ngd

Cé6 min trdu 1én
Co6 dqudi cao khéng 14
bia phu tu
Bim bim hoa
Co tam khoéi
Cé ph&n huong
Cd mach den Y

Rau tau bay

Lia mi

Bang A
125g hoat chét/ha
Tién nay mim

Cé 18ng wvuc

80

30

90

47

90

40
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0 0 0 0 0 50 0 0 0 0 0 20 0
0 0 20 0 0 80 60 0 0 0 0 0 0
40 30 0 60 60 20 0 50 50 0 40 0

Céc hop chéit
31 32 33 34 36 37 38 39 42 43 44 45 46
80 90 90 90 90 70 80 90 90 0 90 70 90
90 90 90 90 90 90 80 90 90 0 90 80 90
0 20 30 30 0 0 0 0 0 0 0 0 0
0 0 0 30 0 0 0 10 10 0 0 0 0
0 0 0 30 0 0 0 0 0 0 30 0 0
0 30 0 0 30 0 0 70 60 0 0 0 20
Céc hop chét
48 49 50 51 52 53 55 57
90 90 0 0 90 80 0 70
90 90 40 0 90 90 0 90
0 0 0 0 20 0 0 0
0 0 0 0 80 50 0 0
0 0 0 0 30 0 0 0
0 60 0 0 30 0 0 0
Céc hop chit
2 3 4 5 6 7 8 9 10 11 12 13 14
0 0 0 0 60 0 0 90 60 60 20 40 50
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Cay ngd

Coé mdn trdu 1lémn

Cod dudi céo khéng 16
Pia phu tu

Bim bim hoa tim

Co tam khoi

Coé phén huong

Cod mach den Y

Rau tau bay

Laa mi

Bang A

1259 hoat chét/ha
Tidn nay mim

Co6 1dng vuc

Cay ngd

Coé min tridu 1lén
Cd dudi céo khéng 15
bia phu tu

Bim bim hoa tim
Co tam khoéi

Cé ph&n huong

Cd mach den Y
Rau tau bay

Lda mi

Bang A

125g hoat chit/ha
Tién nay mim

Cé 1dng vuc

Cay ngd

Co min trdu 1lén
Cod dudi cao khéng 16
Pia phu tu

Bim bim hoa tim
Cod tam khoéi

Cod ph&n huong

Cod mach den ¥

Rau tau bay

Lia mi

80
30

15

60

30

90

16

70

90
30

31

70

17

50

80

30

32

20

19

70

33

50

60
30

20

50

21

90

Cac hop chét

22

90

20
60
20

Cac hop chét

34

40
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36

90

37

40

23

30

38

30

20

90
90

24

50

39

80

25

90

42

90

26

30

43

27

60

44

60

28

90

90
20

45

20

29

46

50
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Bang A Cac hgp chét

125g hoat chit/ha 47 48 49 50 51 52 53 55 57
Tidn nay mim

Ccé 1dng vuc 70 40 80 0 0 90 0 0 30
Céy ngd - - - - .-
Cé min trdu lén - - - - -
Co dudi céao khdng 18 80 70 90 0 0 90 0 0 60
bia phu tu 0 0 0 0 0 0 0 0 0

Bim bim hoa tim - - - - -

Cod tam khoéi 0 0 0 0 0 - 30 0 0 0
Cod ph&n huong 0 0 0O 0O 0 20 0 o0 O
Co6 mach den Y 0 0 0 0 0 20 0 0 0

Rau tau bay - - - - -

Lua mi - -

Thi nghiém B

Céc loai thuc vat trong thir nghiém rudng ngdp nudc duge chon tir cay laa
(Oryza sativa), ciy coi tai, c6 lac chdu My (co lac tan rdng hoa nhd, Cyperus
difformis), rau chan vit (Heteranthera limosa), va cé 1dng vuc (Echinochloa crus-
galli) dugc phat trién dén giai doan 2 14 @& thir nghiém. Tai thoi diém xtt 1y, céc
chdu thir nghiém duogc Iém'ngz_ip nude 3cm ké tir bé mat dét, dugc xtr ly béng cach
phun céc hop chét thir nghiém truc tiép 1én nuéc trong rudng, va sau d6 duge duy
tri 40 ngdp nudc d6 trong qua trinh thir nghiém. Céc cly da duoc xtr ly va cay dbi
chimg dugc duy tri trong nha kinh trong thoi gian 13 dén 15 ngay, sau thoi gian
do, tat ca cac loai cdy nay dugc so sanh véi cdy dbi chimg va duge danh gia bing
mit. Ty 1&€ dap tng cua thuc vat, dugc tom tat trong bang B, dugc tinh theo thang
do tir 0 dn 100 trong d6 0 12 khéng c6 tac dung diét ¢o va 100 1a phong trlr ¢6 dai
hoan toan. Pép ting ky hiéu ddu gach ngang (-) tic 13 khong c6 két qua thu
nghi¢m.

Bang B Céc hop chit

1000g hoat chét/ha 7 13 14

Ngép nudc
Cd 1dng vuc 0 40 30
Rau chén vit 0 100 100
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Laa 0 0 0

Coé lac tén rdng 0 0 0

Bang B Céc hop chit

500g hoat ch&t/ha 15 16 17 19 26 27 28 31 32 33 34 44 45 46
Ngép nudc

Cod 18ng vuc 40 0 35 60 40 0 100 095 0 20 0 60 65
Rau chén vit 60 0 40 60 50 0 85 0 40 80 40 85 50 100
Lda 0 0 0 0 0 0 15 10 0 0 0 0 0 0

Co6 lac tén rdng 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bang B Céc hop chét

250g hoat ch&t/ha 1 2 3 4 5 6 9 10 13 14 20 21 22 23

Ngdp nudc

Cd 1éng vuc 0 0 0 0 0 0 75 0 0 30 0 75 65 0

Rau chén vit 0 0 0 0 0 60 90 40 70 80 0 100 100 0

Lda 0 0 0 0 0 0 0 10 0 0 0 10 0 0

Co lac tén réng O 0 0 0 0 0 0 0 0 0 0 0 0 0

Bang B Cac hogp chét

250g hoat chét/ha 24 25 29 30 36 37 38 39 42 43 47 48 49 50
Ngép nudc

Cod 14ng vuc 0 60 0 50 60 35 35 65 75 0 0 20 70 0

Rau chén vit 0 45 0 50 90 90 85 100 95 0 50 60 100 0

Lda 0 0 0 20 0 0 0 0 0 0 0 15 0 0

Cod lac tén réng O 0 0 0 0 0 0 0 0 0 0 0 0 0

Bang B Céc hop chét
250g hoat ch&t/ha 51 52 53 55 57
Ngdp nudc

Cé 18ng vuc 0 30 0 0 O

Rau chén vit 0 100 0 0 40

Lda 0 0 0 0 0

Cod lac tén rdng 0 0 0 0 0

Thir nghiém C

Hat cta cac loai thuc vat dugc chon tir cd mat (4dlopecurus myosuroides), cd
mach den Y (c6é mach den Y, Lolium multiflorum), 10a mi (lta mi mua dong,
Triticum aestivum), cdy dong sita (ciy van vuong, Galium aparine), ciy ngd (Zea

mays), ¢ man trau 16n 16n (cd man trau 16n, Digitaria sanguinalis), cd duodi cdo
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khéng 16 (c6 dudi cao khéng 13, Setaria faberii), cd Johnson (Sorghum halepense),
cdy kinh gi6i tring (Chenopodium album), cdy bim bim hoa tim (I[pomoea
coccinea), ¢ giu vang (c6 giu vang, Cyperus esculentus), ciy rau mudi
(Amaranthus retroflexus), cé phan huong (cé phin huong thong thuong, Ambrosia
elatior), cdy dau tuong (Glyxin max), c¢6 16ng vuc (Echinochloa crus-galli), ciy
cai diu (Brassica napus), c6 Co6 Waterhemp (c6 Co Waterhemp thong thuong,
Amaranthus rudis), va cdy cbi Xay (Abutilon theophrasti) dugc trdng vio trong
hén hop dit min va cat va duoc xir Iy & giai doan tién nay mAm bing c4c hop chét
thir nghiém diéu ché trong hdn hop dung méi khong gy doc thuc vat ma c6 chira
chét hoat dong bé mit.

_Pdng thoi, thue vat duoc chon tir cic loai cay trdng va co dai ndy va ca cdy
trang sao (cay trang sao thong thuong, Stellaria media), céy dia phu ti (Cdy dia
phu tr scoparia), va cay yén mach dai (yén mach dai, Avena fatua), dugc tréng
trong chidu chirta moi truong sinh truéng Redi-Earth® Redi-Earth® planting bao
gdm than bun réu Spaghnum, vermiculit, chat 1am 4m va cac dudng chét khéi
dong va duogc xir Iy & giai doan hiu nay mam bing cach phun céc hop chét thir
nghiém dugc diéu ché theo cing cach. Céc cdy c6 do cao tir 2 dén 18 cm (giai
doan 1-4 14) dé xtr Iy hau nay mdm. Céc cdy da duge xir Iy va cay db6i chimg duoc
duy tri trong nha kinh trong thoi gian 13 dén 15 ngay, sau thoi gian do, tat ca cac
loai cdy nay dugc so sanh véi cdy dbi chimg va duge dénh gia bing mat. Ty 1é
dap tig cua thuc vat, dugc tém tit trong bang C, dugc tinh theo thang do tir 0 dén
100 trong d6 0 1a khdng c6 tac dung diét co va 100 1a phong trir ¢6 dai hoan toan.
Pap tmg ky hiéu diu gach ngang (-) tirc 1a khéng c6 két qua thir nghiém.

Cac loai thuc vat trong thr nghiém rudng ngép nudc dugce chon tir ciy lua
(Oryza sativa), cay coi tii, c6 lac chau My (co lac tén.'rcf)ng hoa nhé, Cyperus
difformis), rau chan vit (Heteranthera limosa), va cd 16ng vuc (Echinochloa crus-
galli) duoc phat trién dén giai doan 2 14 dé thir nghiém. Tai thoi diém xtr 1y, céc
chau thir nghi€ém dugce lam ngép nudc 3cm ké tir bé mit dat, dugc xir 1y bz“mg cach
phun céc hop chét thir nghiém truc tiép 1€n nude trong rudng, va sau dé dugc duy

tri d6 ngdp nudc do6 trong qua trinh thir nghiém. Cac cdy da dugce xtr ly va cdy d6i
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chimg dugc duy tri trong nha kinh trong thoi gian 13 dén 15 ngay, sau thoi gian
d6, tht ca cac loai cdy nay dugc so sanh véi cdy dbi ching va dugc dénh gia bang
mét. Ty 18 dap tmg cia thuc vat, duge tém tit trong bang C, dugc tinh theo thang
do tir 0 dén 100 trong d6 0 14 khong c6 tac dung diét c¢d va 100 1a phong trir c6 dai
hoan toan. Pép tng ky hiéu ddu gach ngang (-) tirc 1a khong c6 két qua thir

nghiém.

Bang C Cac hgp chét Bang C l Cac hgp chét
250g hoat chét/ha 9 17 125g hoat chét/ha 9 17
Hau nay mim Hau nay mém

Co 1éng wvuc 85 50 Cé 1éng vuc 60 5
Cod mét 0 0 Co mat 0 0
Cd ga 5 5 Cod ga 7 0 0
Cay ngd 0 0 Cay ngd 0 0
Coé mdn trdu 1ém 75 55 Coé mdn trdu 16n 75 20
Co6 dudi céo khdng 15 85 5 Cd dudi céo khdng 1335 5
Cay déng stia 40 0 Cdy déng sita 0 0
Co Johnson 5 0 Cod Johnson 0 0
Pia phu tu 0 0 bia phu tu 0 0
Cé chan ngdng 0 80 Céd chan ngdng 5 -
Bim bim hoa tim 40 5 Bim bim hoa tim 30 0
Co6 glu vang 0 0 Cé géu vang 0 0
Ccod yéﬁ mach hoang 0 0 Co6 yén mach hoang 0 0
cai dau 5 0 cai dau 0 0
Co tam khoéi 5 5 Cod tam khoéi 5 0
Cod ph&n huong 5 0 Cé phén huong 0 0
Céd mach den Y » 0 0 Coé mach den ¥ 0 0
bPau tuong 10 0 P&du tuong 0 0
Rau tau bay 0 0 Rau tau bay 0 0
Co Waterhemp 5 0 Cod Waterhemp 0 0
Lda mi 0 0 LGa ml 0 0
Bang C Céc hop chét ‘ Bang C Céc hop chét
62g hoat chét/ha 9 17 31g hoat chit/ha 9 17
Hiu nay mim Hau nay mim

cé 18ng wvuc 5 0 : Cé 14ng vuc 0 0
Cod mat 0 0 Co mat 0 0
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Cod mian triu lén

Cod dudi cao khdng 154

Cay doéng silta

Co Johnson

Pia phu tu

Co chan ngdng
Bim bim hoa tim
Cé glu vang

Céd yén mach hoang
cai dau

Co tam khéi

Cé phin huong
Cd mach den Y
bau tuong

Rau tau bay

Cod C6 Waterhemp

Lia mi

Bang C

250g hoat chéit/ha
Tidn nay mim

Co6 1dng wvuc

Cod mat

Cay‘ngé

Co min trdu 1én

Cod dudi céo khdéng 156

Cay doéng sita

- Cé Johnson

Céd chan ngdng
Bim bim hoa tim
Céd géu vang

cai dau

Cod tam khoi

Co phén huong
Cod mach den ¥

Pau tuong

9

95
90
90

98
75

55

45

40
10
20
80

’ -
©O o o o o o o U o ©o o u N O o

o

10

Céc hop chét

28

95
90
55
90
95

10
15
30

50

35

-116-

Cd midn trdu 1l6n

Cod dudi cao khdéng 15

Cay déng sta

Cod Johnson

bia phu tu

Cé chan ngdng
Bim bim hoa tim
Cé giu vang

Cé yén mach hoang
cai dau

Cé tam khoéi

Cé ph&n huong
Cd mach den Y
bPadu tuong

Rau tau bay

Co Waterhemp

Lia mi

Bang C

125g hoat chét/ha
Tidn nay mim

Cé 18ng vuc

Cod mat

Cay ngd

Co mdn tridu 1lén

Cd dudi céo khdéng 15

Céy dbéng stta

Cod Johnson

Cé chan ngdng
Bim bim hoa tim
Cé géu vang

Cai dau

Cod tam khoéi

Cé phin huong
Cd mach den Y

Pdu tuong

o o o o o

9

95
80
75
98
95

o O o o o o o

Cac hop chit
28

90
70
30
90
95



1000g hoat chét/ha
Ngép nudc

Cé 1éng vuc

Rau chén vit

Lda

Coé lac tén rdng

Bang C
250g hoat chéit/ha
Ngép nudc

Cé 18ng vyc

9

80

98
10

11

20

10
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Rau tau bay 0 20
Cod Waterhemp 0 60
Lda mi 70 10
Bang C Cac hop chéit
62g hoat chét/ha 9 28
.Tién nay mim

Cé 18ng vuc 90 75
Coé mét 40 40
Cay ngd 0 0
Coé min trdu 16n 95 85
Cod dudi cao khdng 16 95 85
Cay dbéng sta 0 -
Cé Johnson 0 0
Cé chan ngdng 0 5
Bim bim hoa tim 20 5
Cé glu vang 0 0
cai dau 0 0
Cod -tam khéi 0 -
Cod ph&n huong 0 o0
Coé mach den Y 50 0
bau tuong 0 0
Rau tau bay 5 0
Cod Waterhemp 0 -
Lia mi 30 0
Bang C Céc hop chét

11 12

65 70 25
85 100 100
10 0 0

0 0 25

Céc hop chét
12 16 19 28
15 0~ 0 75
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Rau tau bay 0 20
Co Waterhemp 20 0
Lda ml 55 0
Bang C Céc hop chét
31g hoat chét/ha 9 28
Tiédn nay mim

Coé 1dng vuc 75 60
Co mat 50 35
Cay ngd 0 0
Co6 mdn triu 1lén 95 80
Cod dudi cado khdéng 18 90 60
Cay ddéng stia 0 0
Cé Johnson 7 0 0
Cé chan ngdng 0 5
Bim bim hoa tim 0 5
Cé glu vang 00
cai dau 0 0
Co tam khéi 5 -
Co phin huong 0 0
Cod mach den Y 30 0
bPau tuong 0 0
Rau tau bay 0 10
Cod Waterhemp 15 0
Lda ml 0 0

Bang C Cac hop chét
500g hoat chit/ha 11 12

Ngab nudc

Cé 1éng vuc 50 20

Rau chén vit 95 75

Laa 0 0

Coé lac tén rdng 0 10

Cac hop chéit

Bang C

125g hoat ch&t/ha 11 12 16 19 28
Ngép nudc

Co 1éng vyc 10 0 0 0 70



Rau chén vit
Laa

Coé lac tén rdng

Bang C

62g hoat chit/ha
Ngép nudc

Cé 1éng vuc

Rau chén vit

Laa

Cod lac tén rdng

80

Cac hop chét

16

o o o o

19

o o o o

28

65
50

29748
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Rau chén vit
Lua

Coé lac tén rdng

Bang C

31g hoat chét/ha
Ngép nudc

Cé 18ng wvuc

Rau chén vit

Laa

Céd lac tén rdéng

30 0
0 0
0 0

Cac hop chét

16 19
0 0
0 0
0 0
0 0

28

60

45



29748
YEU CAUBAO HO

1. Hop chét dugc chon tir hop ché_t ¢6 cong thirc 1, cac N-oxit va mudi ctia né:

2
R4 Ql Y
R3A 2
AQ
2A
R RS

6
1 R

trong do:

Q1 12 vong phenyl hoic hé vong naphtalenyl, mdi vong hodc hé vong nay tuy y
dugc thé bang t6i da 5 phin tir thé doc 14p duoc chon tir R7; hoic vong di vong ¢6 -
4 t6i 7 canh hodc hé vong hai vong c6 8 t6i 10 canh, mdi vong hodc hé vong nay
chira cac thanh vién vong dugc chon tir nguyén tir cacbon va 1 t6i 4 hguyén to
khac loai doc 14p duoc chon tir tdi da 2 nguyén tir O, t6i da 2 nguyén tir S va t6i da
4 nguyén tir N, trong d6 t6i da 3 thanh vién vong 14 nguyén tir cacbon doc 1ap
duoc chon tir C(=0) va C(=S), va thanh vién vong 13 nguyén tir luu huynh doc lap
dugc chon tir S(=O)u(=NR8)V, mdi vong hodc hé vong nay tiry y dugc thé bing
tdi da 5 phén tir thé doc 1ap dugc chon tir R7 trén c4c thanh vién vong 13 nguyén tir
cacbon va duoc chon tir RY trén cac thanh vién vong 1a nguyén tir nito;

Q2 1a vong phenyl hoic hé vong naphtalenyl, mdi vong hozc hé vong nay tiry ¥
duoc thé b%mg t61 da 5 phan tir thé doc 13p dugce chon tir R10; hogc vong di vong
¢ 4 t6i 7 canh hodc hé vong hai vong c6 8 t&i 10 canh, mdi vong hodc hé vong
nay chira cic thanh vién vong dugc chon tir nguyén tir cacbon va 1 t6i 4 nguyén tur
khéc loai doc 1ap dugc chon tir tdi da 2 nguyén tir O, t6i da 2 nguyén tir S va tbi da
4 nguyén tir N, trong d6 t6i da 3 thanh vién vong 13 nguyén tir cacbon dgc 1ap
dugce chon tir C(=0) va C(=S), va thanh vién vong 1a nguyén tr luu huynh doc 1ap
duogc chon tir S(=O)u(=NR8)V, mdi vong hodc hé vong nay tity ¥ dugc thé bang
ti da 5 phan tr thé doc 14p dugc chon tir R10 trén céc thanh vién vong 13 nguyén

tr cacbon va dugc chon tir R11 trén cac thanh vién vong 13 nguyén tit nito;
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Y1 va Y2 d6c lap véinhau 13 O, S hodc NR12;

R! 14 H, hydroxy, amino, C1—Cg alkyl, xyano, formyl, C3—Cg alkylcarbonylalkyl,
-C(C1-C4 alkyl)=N-O(C1—C4 alkyl), -C(O)NH», C1-Cg haloalkyl, Co—Cg
alkenyl, C3—Cgq alkynyl, C»—Cg xyanoalkyl, C3—Cg xycloalkyl, C4—Cg
xycloalkylalkyl, Co—Cg alkoxyalkyl, C>—Cg haloalkoxyalkyl, Co>—Cg
haloalkenylalkyl, Co—Cg alkylthioalkyl, C>—Cg alkylsulfinylalkyl, Cp—Cg
alkylsulfonylalkyl, Co—Cg alkylcarbonyl, Co—Cg haloalkylcarbonyl, C4—C1(
xycloalkylcarbonyl, C5—C1( xycloalkylcarbonylalkyi, Cop—Cg alkoxycarbonyl,
Co—Cg haloalkoxycarbonyl, C4—C1¢ xycloalkoxycarbonyl, Co-Cg
alkylaminocarbonyl, C3—C1 dialkylaminocarbonyl, C4—C1¢
xycloalkylaminocarbonyl, C1—Cg alkoxy, C1—Cg alkylthio, C1-Cg haloalkylthio,
C3-Cg xycloalkylthio, C]—Cg alkylsulfinyl, C1{—Cg haloalkylsulfinyl, C3—Cg
xycloalkylsulfinyl, C1—Cg alkylsulfonyl, C1—Cg haloalkylsulfonyl, C3—Cg
xycloalkylsulfonyl, C1—Cg alkylaminosulfonyl, Co—Cg dialkylaminosulfonyl,
C3—Cj trialkylsilyl; hodc arylcarbonyl, arylalkenylalkyl, arylcarbonylalkyl hodc
-CPh=N-O(C—-C4 alkyl), m&i nhém nay tiry y duge thé trén cac thanh vién vong
b%lng tdi da 5 ph?m tir thé doc 1ap dugc chon tir R13; hodc Gl; |
R2 va R3 doc l4p véi nhau 13 H, halogen, hydroxy, C1—C4 alkyl, C1—Cy4 haloalkyl
hodc C1—C4 alkoxy; hodc

R2 va R3 cing véi nguyén tir cacbon ma ching gén vio tao ra vong C3—C7.
xycloalkyl;

R2A va R3A doc lap v6i nhau 13 H, halogen, hydroxy, C1—Cy alkyl, C1—C4
'haloalkyl hodc C1—C4 alkoxy; hodc

R2A va R3A cing v6i nguyén tir cacbon ma ching gén vao tao ra vong C3—C7

xycloalkyl hodc C=0;
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R4 va RS doc 1ap voi nhau 1a H, halogen, hydroxy, C1—-C4 alkoxy, C1—C4
haloalkyl hodc C1—C4 alkyl;

R6 13 H, hydroxy, amino, C1—Cg alkyl, C1~Cg haloalkyl, Cy~Cg alkenyl, C3—Cg
alkynyl, Co—Cg alkoxyalkyl, Co)—Cg haloalkoxyalkyl, Cp—Cg alkylthioalkyl, Cp—
Cg alkylsulfinylalkyl, Co—Cg alkylsulfonylalkyl, Cp—Cg alkylcarbonyl, Cy-Cg
haloalkylcarbonyl, C4—C1 xycloalkylcarbonyl, Cp—Cg alkoxycarbonyl, Co—Cg
haloalkoxycarbonyl, C4—C1( xycloalkoxycarbonyl, Co)—Cg alkylaminocarbonyl,
C3-Cj dialkylaminocarbonyl, C4—C1( xycloalkylaminocarbonyl, C1—Cg alkoxy,
C1—C6I alkylthio, C1—Cg haloalkylthio, C3—Cg xycloalkylthio, C1—Ce
alkylsulfinyl, C1—Cg haloalkylsulfinyl, C3—Cg xycloalkylsulfinyl, C1—Cg
alkylsulfonyl, C1—Cg haloalkylsulfonyl, C3—Cg xycloalkylsulfonyl, C1-Cg
alkylaminosulfonyl, Co—Cg dialkylaminosulfonyl, C3—C1 trialkylsilyl hodc Gl
RO va Q2 cung véi nguyén tir nito ma ching lién két tao ra hé vong hai vong c6 8
téi 10 canh, mdi vong hozic hé vong ndy chira cac thanh vién vong duge chon tir
nguyén tir cacbon va 1 tdi 4 nguyén tir khac loai doc 14p dugc chon tir tdi da 2
nguyén tir O, tdi da 2 nguyén tir S va t61 da 4 nguyén tir N, trong d6 t6i da 3 thanh
vién vong 1a nguyén tir cacbon doc 1dp dugc chon tir C(=0) va C(=S), va the‘mh
vién vong 1a nguyén tr luu huynh dgc 1ap dugce chon tir S(=O)u(=NR8)V, mdi
vong hodc hé vong nay tity ¥ dugc thé bing t6i da 5 phan tir thé ddc lap dugc chon
tir R10 trén céc thanh vién vong 14 nguyén tir cacbon va dugc chon tir R11 trén cac
thanh vién vong 1a nguyén tif nito;

mdi R7 vaR10 doc 14p 1a halogen, hydroxy, xyano, nitro, amino, C1—Cg aikyl,
C1—Cg xyanoalkyl, C1—Cg xyanoalkoxy, C1—Cg haloalkyl, C1—Cg nitroalkyl, Co—
Cg alkenyl, Co—Cg haloalkenyl, C>—Cg nitroalkenyl, Co—Cg alkynyl, Co—Cg
haloalkynyl, C3—Cg alkoxyalkoxyalkyl, Co—Cg haloalkoxyhaloalkoxy, C4—C10
xycloalkylalkyl, C4—C1( haloxycloalkylalkyl, C5—C12 alkylxycloalkylalkyl, C5—
C12 xycloalkylalkenyl, C5—Cj7 xycloalkylalkynyl, C3—Cg xycloalkyl, C3-Cg
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haloxycloalkyl, C4—C1( alkylxycloalkyl, C—C12 xycloalkylxycloalkyl, C3—Cg
xycloalkenyl, C3—Cg haloxycloalkenyl, Cp—Cg haloalkoxyalkoxy, Co—-Cg
alkoxyalkoxy, Cp—Cg alkoxyalkyl, Co—Cg haloalkoxyalkyl, C4—C10 |
xycloalkoxyalkyl, C3—C1 alkoxyalkoxyalkyl, C>—Cg alkylthioalkyl, Co—Cg
alkylsulfinylalkyl, Co—Cg alkylsulfonylalkyl, Co—Cg alkylamino, Cp—Cg
dialkylamino, Co—Cg halodialkylamino, Cp—Cg alkylaminoalkyl, Co—Cg
haloalkylaminoalkyl, C4—C1¢ xycloalkylaminoalkyl, C3—Cj dialkylaminoalkyl, -
CHO, C»—Cg alkylcarbonyl, Cp—Cg haloalkylcarbonyl, C4-C1(
xycloalkylcarbonyl, -C(=O)OH, C>—Cg alkoxycarbonyl, C>—Cg
haloalkoxycarbonyl, C4—C1¢ Xycloalkdxycarbonyl, Cs—C12
xycloalkylalkoxycarbonyl, -C(=O)NHp, C>—Cg alkylaminocarbonyl, C4—C1(
xycloalkylaminocarbonyl, C3—C1( dialkylaminocarbonyl, C1—Cg alkoxy, C1—Cg
haloalkoxy, Co—Cg alkoxyalkoxy, Cp—Cg alkenyloxy, Cp—Cg haloalkenyloxy,
C3—Cg alkynyloxy, C3—Cg haloalkynyloxy, C3—Cg xycloalkoxy, C3—Cg
haloxycloalkoxy, C4—C1( xycloalkylalkoxy, C3—C1( alkylcarbonylalkoxy, C>—Cg
alkylcarbonyloxy, C>—Cg haloalkylcarbonyloxy, C4—C1( xycloalkylcarbonyloxy,
C1-Cg alkylsulfonyloxy, C1—Cg haloalkylsulfonyloxy, C1—Cg alkylthio, C1—Cg
haloalkylthio, C3—Cg xycloalkylthio, C1—Cg alkylsulfinyl, C1-Cg
haloalkylsulfinyl, C1—Cg alkylsulfonyl, C1—Cg haloalkylsulfonyl, C3—Cg
xycloalkylsulfonyl, formylamino, Co—Cg alkylcarbonylamino, Co—Cg
haloalkylcarbonylamino, C3—Cg xycloalkylamino, C2—Cg alkoxycarbonylamino,
C1—Cg alkylsulfonylamino, C1—Cg haloalkylsulfonylamino, -SF5, -SCN,
SO2NHj3, C3—Cq2 trialkylsilyl, C4—Cj trialkylsilylalkyl hoac C4—C12
trialkylsilylalkoxy; hodc G2;

mdi R8 doc 1ap 1a H, xyano, C—C3 alkylcarbonyl hoic Co—C3 haloalkylcarbonyl;
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mdi R9 va R11 déc 14p 14 xyano, C1—C3 alkyl, C>—C3 alkenyl, Cp—C3 alkynyl,
C3—Cg xycloalkyl, Co—C3 alkoxyalkyl, C1—C3 alkoxy, Cp—C3 alkylcarbonyl, Co—
Cj3 alkoxycarbonyl, Co—C3 alkylaminoalkyl hodc C3—Cy4 dialkylaminoalkyl;

mdi R12 doc 14p 1a H, xyano, hydroxy, CHO, C1—Cj alkyl, C1—C4 haloalkyl, C1—
C4 alkoxy, Cp—Cg alkylcarbonyl, Co—Cg haloalkylcarbonyl, -(C=O)CH3 hodc
-(C=0O)CF3;

mdi Gl doc 14p 1a phenyl, phenylmetyl, pyridinylmetyl, phenylcarbonyl, phenoxy,
phenyletynyl, phenylsulfonyl, p-metoxybenzyl hodc vong di thom c6 5 hoéc 6
canh, mdi nhém nay tiy y dugc thé trén cdc thanh vién vong bang t6i da 5 phan tr
thé doc lap dugc chon tir R13;

mbi G2 doc 14p 1a phenyl, phenylmetyl, pyridinylmetyl, phenylcarbonyl, phenoxy,
phenyletynyl, phenylsulfonyl hoic vong di thom c6 5 hoic 6 canh, mdi nhém nay
tiy ¥ duge thé trén cac thanh vién vong bang téi da 5 phan tir thé doc lap dugc
chon tir R14;

mbiR13 varl4 doc 1ap 1a halogen, xyano, hydroxy, amino, nitro, -CHO,
-C(=0)OH, -C(=0)NH>, -SOpNH», C1—Cg alkyl, C1—Cg haloalkyl, Co—Cg
alkenyl, Co—Cg alkynyl, Cp—Cg alkylcarbonyl, Cp—Cg haloalkylcarbonyl, Co—Cg
alkoxycarbonyl, C4—C]( xycloalkoxycarbonyl, C5—C12
xycloalkylalkoxycarbonyl, Co—Cg alkylaminocarbonyl, C3—C1
dialkylaminocarbonyl, C1—Cg alkoxy, C1—Cg haloalkoxy, Co—Cg
alkylcarbonyloxy, C1—Cg alkylthio, C1—Cg haloalkylthio, C1—Cg alkylsulfinyl,
C1—Cg haloalkylsulfinyl, C1—Cg alkylsulfonyl, C1—Cg haloalkylsulfonyl, C1—Cg
alkylaminosulfonyl, C»—Cg dialkylaminosulfonyl, C3—C1 trialkylsilyl, C1—Cg
alkylamino, C—Cg dialkylamino, C7—Cg alkylcarbonylamino, C1—Cg
alkylsulfonylamino, phenyl, pyridinyl hodc thienyl; va

mdi u va v doc 14p bang 0, 1 hoic 2 trong mdi trudng hop S(=O)u(=NR8)V, mién

latbng ciauvav béng 0, 1 hodc 2.
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2. Hop chét theo diém 1, trong do:

mdi R7 va R10 doc 14p 14 halogen, xyano, nitro, C]—Cj alkyl, C—Cy4 haloalkyl,
Cy—C4 alkenyl, Cp—C4 haloalkenyl Cp—C4 alkynyl, Cp—C4 haloalkynyl, C1—C4
nitroalkyl, Cp—C4 nitroalkenyl, Co—C4 alkoxyalkyl, Cop—C4 haloalkoxyalkyl, C3—
C4 xycloalkyl, C3—-C4 haloxycloalkyl, C1—C4 alkoxy, C1—C4 -haloalkoxy, CZ;C4
alkenyloxy, C2—C4 haloalkenyloxy, C3—C4 alkynyloxy, C3—C4 haloalkynyloxy,
C3—C4 xycloalkoxy, C1—C4 alkylthio, C{—C4 haloalkylthio, C1—C4 alkylsulfinyl,
C1—C4 haloalkylsulfinyl, C1—C4 alkylsulfonyl, C1{—C4 haloalkylsulfonyl, Co—Cy
alkylcarbonyl, Co—Cy alkylcarbonyloxy, C1—C4 alkylsulfonyloxy, C1—C4g
haloalkylsulfonyloxy, Co—C4 alkylamino, Cp—C4 dialkylamino, formylamino, Cp—
C4 alkylcarbonylamino, -SF5, -SCN, C3—C4 trialkylsilyl, trimetylsilylmetyl hodc
trimetylsilylmetoxy; va

mdi R9 vaR11 1a C1-C alkyl.

3. Hop chét theo diém 2, trong d6:
mdi Y1 vaY21a0;
R1 1a H hoic C1—Cg alkyl; va

mdi R2, R3, R2A R3A R4, R5vaRO 1aH.

4. Hop chét theo diém 3, trong d6:
R1 12 H hoic Me.

5. Hop chét theo diém 4, trong d6:
Q! 1a vong pheny! duoc thé bing 1 t6i 3 phan tir thé doc 1ap duge chon tir R7; va
Q2 1a vong phenyl dugc thé bing 1 t6i 3 phén tir thé doc 14p dugc chon tir R10,

6. Hop chit theo diém 5, trong do:
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mdi R7 ddc l4p 1a halogen, xyano, C1—C» alkyl, C1—C3 haloalkyl hoic C1—C3
alkylsulfonyl; va

mdi R10 doc 14p 1a halogen, xyano, nitro, C1—C alkyl, C1—C3 haloalkyl hozic
C1—Cj3 alkylsulfonyl.

7. Hop chét theo diém 6, trong d('):

Q! 1a vong phenyl duoc thé bang 1 phin tir thé dugc chon tir R7 & vi tri meta hodc
vi tri para hodc dugc thé bﬁng 2 phén tir thé doc 1ap dugce chon tir R7 trong d6 mot
phén tir thé & vi tri meta va phan tir thé kia & vi tri para; va

Q2 1a vong phenyl duoc thé bing 1 phan tir thé dugc chon tir R10 & vi trf ortho
hodc dugc thé bﬁng 2 ph'?m tir thé doc 13p dugc chon tir R10 trong d6 mot phﬁn tr

thé & vi tri ortho va phn tir thé kia & vi tri meta lién ké.

8. Hop chét theo diém 7, trong do:
mdi R7 doc 1ap 1a F hodc CF3; va

mdi R10 13 F.

9. Hop chét theo diém 1, trong d6 hop chét nay dugc chon tir nhém bao gdm:
N-(2,3-diflophenyl)-2-ox0-4-[3-(triflometyl)phenyl]-3-piperidincarboxamit;
2-0x0-N-[2-(triflometyl)phenyl)-4-[ 3-(triflometyl)phenyl]-3-piperidincarboxamit;
va |

FN-(2,3-diﬂophenyl)—2-oxo-4-[4-(triﬂometyl)phenyl]-3 -piperidincarboxamit.

10. Hop chét theo diém 1, trong d6 hop chét nay dugc chon tir nhém bao gf?_)m:
N-(2,3-diflophenyl)-2-ox0-4-[3-(triflometyl)phenyl]-3-piperidincarboxamit;
2-0x0-N-[2-(triflometyl)phenyl]-4-[ 3-(triflometyl)phenyl]-3 -piperidincérboxamit;
N-(2,3-diflophenyl)-2-ox0-4-[4-(triflometyl)phenyl]-3-piperidincarboxamit;
(35,4S)-N-(2,3-diflophenyl)-4-(4-flophenyl)-1-metyl-2-ox0-3-

piperidincarboxamit;
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4-[3-(diflometyl)phenyl]-N-(2,3-diflophenyl)-2-0x0-3-piperidincarboxamit;
(3R,45)-4-(3-clophenyl)-N-(2,3-diflophenyl)-2-oxo-3-piperidincarboxamit;

4-(3-clophenyl)-N-(2,3-diflophenyl)-2-oxo-3-piperidincarboxamit;

2-0x0-4-[3-(triflometyl)phenyl]-N-(2,3,4-triflophenyl)-3-piperidincarboxamit;

(3R,4S5)-N-(3-clo-2-flophenyl)-2-ox0-4-[ 3-(triflometyl)phenyl]-3-
piperidincarboxamit;
(3R,45)-N-(2,3-diflophenyl)-2-ox0-4-[4-(triflometyl)phenyl]-3-
piperidincarboxamit; va
(3R,4S5)-N-(2,3-diflophenyl)-2-ox0-4-[3-(triflometyl)phenyl]-3-

piperidincarboxamit.

11. Hop chét c6 cong thirc:

Q' o
2
Q
N/
|
H
ITI (@]
Rl

trong d6: R1 1a Me; Q2 14 Ph(2-F); va Ql 1a Ph(3-CF3).

12. Hop chét c6 cong thirc:

Q' o
2
7
H
ITI (@)
Rl

trong d6 R1 1a Me; Q2 1a Ph(2,3,4-tri-F); va Q! 1a Ph(4-CF3).

13. Ché phim diét cd chira hop chét theo diém bét ky trong sb cac diém tir 1 t6i 12

va it nhit mot thanh phén duoc chon tir nhom bao gém chét hoat dong bé mit,

chét pha lo?mg dang rén va chit pha lodng dang long.
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14. Ché phim diét co chira hop chit theo diém bét ky trong s6 cac diém tir 1 t6i
12, trong d6 ché phdm nay con chira it nhit mot hoat chat bd sung dugc chon tir

nhom bao gdm céc chat diét co khac va chat an toan di€t cé.

15. Hn hop diét ¢ chira (a) hop chit theo diém bét ky trong sb cac diém tir 1 toi
12, va (b) it nhit mot hoat chit bd sung dugce chon tir (b1) chét &rc ché hé quang
hop II, (b2) chit trc ché synthaza cuia axit axetohydroxy (AHAS), (b3) chét trc ché
axetyl-CoA carboxylaza (ACCaza), (b4) chit twa auxin, va (b5) chét uc ché 5
enol-pyruvylshikimat—3-phdsphat (EPSP) synthaza, (b6) chit 1am chuyén huéng
dién tir trong hé quang hop I, (b7) chét trc ché protoporphyrinogen oxidaza (PPO),
(b8) chét trc ché glutamin synthetaza (GS), (b9) chét e ché eiongaza cua axit béo
mach rit dai (VLCFA), (b10) chit e ché van chuyén auxin, (b11) chét uc ché
phytoen desaturaza (PDS), (b12) chét wc ché 4-hydroxyphenyl pyruvat dioxyaza
(HPPD), (b13) chét trc ché homogentisat solanesyltransferaza (HST), (b14) chét
trc ché sinh tdng hop xenluloza, (b15) chit diét cé khac bao gdm chit pha v& qua
trinh nguyén phédn, hop chit arsen hitu co, asulam, bromobutit, xinmetylin,
cumyluron, dazomet, difenzoquat, dymron, etobenzanit, flurenol, fosamin,
fosamin-amoni, metam, metyldymron, axit oleic, oxaziclomefon, axit pelargonic
va pyributicarb, va (b16) chét an toan diét co; va cac mudi cia cac hop chit (bl)

dén (b16).
16. Phuong phép ngin ngira su sinh truéng cia thuc vat khong mong mudn bao

gom vi€c cho thuc vit ndy hodc moi trudng cia no ti€p xdc véi lugng cé tac dung

diét cé ctia hop chat theo diém bét ky trong s6 cac diém tir 1 t6i 12.
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