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Linh viwe ky thuit dwoc dé cap

Sang ché dé cap dén cac dion vong c6 hoat tinh diét cé, cu thé 1a cac hop chét
pyrandion, thiopyrandion, xyclohexandion, xyclohexandion dugc nbi boi alkandiyl,
xyclohexantrion hoic xycloheptandion, hoic cic dan xudt cua ching (vi du, céc din
xuit ctia chat hd bién enol keton cta chung), d& cap dén cac quy trinh diéu ché ching,
dén cac ché phdm diét ¢6 chira cac hop chét nay, va dén viée sir dung chung trong vi¢c
kiém soat co dai nhu c6 mét 14 mam, dic biét 1a & cay tréng c6 ich, hodc trong viéc trc
ché su sinh truong cua cdy khong mong mudn. Cu thé 13, sang ché dé cap dén cac hop
chét dion vong c6 hoat tinh diét co, hodc cac dan Xuét ctia chiing (vi du, cac dan Xuét
chat hd bién enol keton cua chung), ma duge thé bang phenyl ma c6 phén tir thé chira

alkynyl.

Tinh trang ky thuit clia sing ché

WO 01/17972 A2 (Syngenta Participations AG) bdc 16 cac di vong dugc thé
bing phenyl (nhu duogc thé 4-metyl-2,6-dietyl-phenyl-) thich hop dé st dung lam
thude diét co.

WO 03/013249 Al (Bayer AG) va don tuong duong US 2005/0054535 A1l boc
16 cac ché pham diét co chon loc chira (a) ketoenol vong duge thé biang (phenyl duge
thé) va (b) hop chit ma cai thién tinh twong hop véi cdy trdng, cu thé 1a cloquintoxet-
mexyl hodc mefenpyr-dietyl.

WO 2007/068427 A2 (Bayer CropScience AG) va don tuong duong cia né US
2009/0227563 Al boc 16 ché pham chira (a) ketoenol vong duoc thé bing (phenyl

dugc thé) 1am thude diét co, va (b) mudi amoni hodc phosphoni d& diy manh hoat tinh.

WO 2008/071405 Al va WO 2009/074314 A1 (ca hai ctia cong ty Syngenta
Limited va Syngenta Participations AG) boc 19 cac pyran-3,5-dion, thiopyran-3,5-dion
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va xyclohexan-1,3,5-trion ¢ hoat tinh diét cd, mdi hop chat duoc thé & vi tri 4 cuia
dion hodc trion vong bang phenyl duoc thé bsi aryl hodc bang phenyl duoc thé béi

heteroaryl.

WO 2010/081755 Al va WO 2010/089211 Al (ca hai cia cong ty Syngenta
Limited) mdi tai liéu boc 10 pyran-3,5-dion, thiopyran-3,5-dion, xyclohexandion,
xycloheptandion va xyclohexantrion c6 hoat tinh diét ¢, mdi chit dugc thé bing

phenyl duoc thé bang aryloxy hoic bang phenyl dugc thé bang heteroaryloxy.

WO 2008/110308 Al (Syngenta Participations AG) boc 1o cic hop chét 2-
(phenyl dugc thé)-xyclohexan-1,3-dion va cac dén xuit, chira phin ti thé RE-X-
(CR°R’),- (trong d6 X 12 O, S, S(O) hodic S(O),) hodic vong spiro chira nguyén tir khéc
loai & vi tri 5 cla hop chét xyclohexan-1,3-dion, va c¢6 dit tinh diét co6. WO
2008/110307 Al (Syngenta Participations AG) boc 10 cac hop chit 2-(phenyl duoc
thé)-S-heteroxyclyl-xyclohexan-1,3-dion va cac dan xuét, va viéc st dung chiing lam
thude diét c6. WO 2010/046194 A1 (Syngenta Limited) boc 10 cac hop chit 2-(phenyl
dugc thé)-xyclohexan-1,3-dion va cac dan xuit, chia phan tir thé Q-CR®R’- & vi tri 5
cua xyclohexan-1,3-dion (trong d6 Q 1a di vong bdo hoa hodc di vong don khéong bio

hoa), va c6 dic tinh diét co.

WO 2008/145336 Al va A8 (Syngenta Limited) boc 16 cac hop chéit 1,3-dion hai
vong (dugc ndi béi cacbon, vi du, duge ndi boi alkandiyl) dugc thé bing phenyl duogc

thé, nhu cac hop chat 3-(phenyl dugce thé)-bixyclo[3.2.1]octan-2,4-dion.

Don PCT s6 PCT/EP2012/074118, ndp ngay 30/11/2012 va cdng bé ngay
6/6/2013 v6i s6 cong bd WO 2013/079672 Al (Syngenta Limited va Syngenta
Participations AG) boc 10 mét sb hop chét pyrolidin dion di vong spiro dugc thé, ¢6

nhém dau alkynyl-phenyl-, ¢6 dic tinh diét cé.

DPon PCT s PCT/EP2012/074172, ndp ngay 30/11/2012 va cong bd ngay
6/6/2013 v6i s6 cong bd WO 2013/079708 Al (Syngenta Limited va Syngenta
Participations AG) bdc 16 cac hop chat xyclopentan-1,3-dion va cac dan xuét (vi du,
cic din xuét vong d6i ngung tu va/hodc vong spiro) cia ching, ma dugc thé & vi tri 2
clia xyclopentan-1,3-dion bing phenyl ma ban than né duge thé & vi tri 4 béi (dac biét
1a) prop-1-ynyl hodc cloetynyl, va cic dan xuit ctia chit hd bién enol keton cia cac

xyclopentandion nay, ma c6 hoat tinh diét cé va/hodc dic tinh e ché su sinh trudng
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cua cdy, dac biét 1a trong vi¢c kiém sodt co dai mot 14 mam va/hodc khi dugc sir dung

¢ giai doan sau ndy mam.

WO 2010/081689 A2 boc 19 cac dion vong va viée sit dung chiing lam chét diét

con trung, di€t ve va/hodc diét nam.

WO 2010/081687 Al boc 16 hop chit 2-aryl-5-heteroxyclyl-xyclohexan-1,3-dion

lam chat diét con trung, diét ve va/hodc diét nam.

Hién nay, cac hop chét vong dion da duge tim thdy, cu thé 1a hop chét pyran-3,5-
dion, thiopyran-3,5-dion, xyclohexan-1,3-dion, xyclohexan-1,3-dion duoc ndi béi
alkandiyl, xyclohexan-1,3,5-trion hodc xycloheptan-1,3-dion, ma dugc thé, & nguyén
tt cacbon trén vong cia vong dion ma nim gitra hai cacbon trén vong duoc thé bing
oxo clia vong dion, bang phenyl ma ban than n6 dugc thé & vi tri 4 bing (dic biét 13)
prop-1-ynyl hogc cloetynyl va & vi tri 2 bang (dic biét 13) metyl hodc clo, hodc cic dan
xuit ctia chit hd bién enol keton cia céc vong dion nay, ma cé hoat tinh diét cd
va/hodc dic tinh tc ché sy sinh trudng ciia cdy, cu thé 1a trong viéc kiém soat co dai
mot 14 mam. Dt liéu vé thude diét c6 hién c6, nhu duoc thé hién trong ph?m Cac vi du
sinh hoc duéi day, dé xuét rang cac hop chit vong dion 4-(prop-1-ynyl)-2-(metyl hodc
clo)-phenyl hodc 4-(cloetynyl)-2-(metyl hodc clo)-phenyl 1a cac thudc diét c6 manh
hon chéng lai ¢ méot 14 mam (vi du, khi dung & giai doan sau nay mam) hon cac hop
chat vong dion 4-etynyl-2-(metyl hodc clo)-phenyl tuong (mg. Hoat tinh diét cé chdng
lai c6 mot 14 mam “mua 4m” (khi hau 4m) cta hu hét cac hop chét theo sang ché c6
thé duge ly vi du va thir nghiém & ddy (cic hop chit A-1 dén A-17, A-18 dén A-24,
P-1 dén P-5, hoac P-7) cho théy 12 manh, cu thé 1a sau khi dung sau nay mam céac hop
chét ndy & ti 1¢ dung 14 khoang 250 g/ha. Ngoai ra, nhiéu hop chét duge 14y vi du thé
hién doc tb thuc vat kha thip dbi v6i laa mi va/hodc mot sé cdy hai 14 mim nhat dinh,
cu thé 12 ddu nanh va/hodc cay cu cai duong (xem cac vi du sinh hoc 1B va 3 duéi

day).
Ban chit ky thuit ciia sang ché

Muc dich cia sang ché 1a dé xuét cac hop chét dion vong c6 hoat tinh diét ¢,
hoic din xuét ctia cac hop chit nay, duoc thé boi phenyl ma c6 phin tir thé chua

alkynyl, ché pham diét c6 chira cac hop chit nay va phuong phap kiém soat c6 dai.

Do d6, theo khia canh thtr nhit, sang ché dé xuét hop chét ¢6 cong thire (1):
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@,

trong do:
X 1a metyl hoac clo;
R'1a metyl hodc clo;

R? 13 hydro, metyl, etyl, n-propyl, xyclopropyl, vinyl, etynyl, flo, clo, brom, C;-
Csalkoxy, C;-Cyfloalkoxy, Ci-Cralkoxy-C;-Csalkoxy-, hodc C,floalkoxy-C;-Cjalkoxy-
;va

R’, RY, R’ va R®, doc 1dp v6i nhau, 1a hydro, C;-Csalkyl (cu thé 1a C,-Caalkyl, vi
du, C;-Cyalkyl), C,-Cjalkenyl (cu thé 1a C,-Csalkenyl-CH,-, vi du, etenyl-CH,-), C,-
Csalkynyl (cu thé 1a C,-Csalkynyl-CH,-, vi du, etynyl-CH,-), C;-C,floalkyl, C;-
CsalkoxyCi-Csalkyl, C;-CsalkylthioCy-Csalkyl, C;-CsalkylsulfinylC,-Csalkyl, C;-
CsalkylsulfonylC;-Csalkyl; C3-Cyxycloalkyl (cu thé 1a xyclopropyl); hodc heteroxyclyl
mot vong khong dugce thé co 4, 5 hodc 6 (vi du, 4 hodc 5) canh c¢6 mot nguyén tir khac
loai trén vong ddc 1ap dugc chon tlr oxy, luu huynh va nito, va duoc gén O nguyén tu
cacbon trén vong trong heteroxyclyl (cu thé 1a tetrahydrofuranyl nhu tetrahydrofuran-
3-yl, hodc tetrahydropyranyl nhu tetrahydropyran-4-yl);

v6i diéu kién 1a khong nhiéu hon mot (cu thé 1a khong c6) R3, R*, R® va R® 1a
alkenyl, alkynyl, alkoxyalkyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl,
xycloalkyl hodc heteroxyclyl;

hogc R’ va R* ciing 1a -(CHy),j- hodic -(CHy)pp-X'-(CHy)ps- va R® va R® nhu duoc
dinh nghia & day (vi du, néu trén), hogc R’ va R® ciing 12 -(CH,),;- hoic -(CH,),-X -
(CH,)y3- va R? va R* nhu dugc dinh nghia ¢ ddy (vi du, néu trén);
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trong do X'1a 0,8, S(0), S(0),, NH, N(C,-Csalkyl), N(C;-C,alkoxy), C(H)(C;-
Caalkyl), C(C;-Csalkyl), hodc C(H)(C;-C,alkoxy);

nl 132, 3, 4 hodc 5 (cu thé 14 4 hoic 5); va

n2 van3 doc 1ap 1a 1, 2 hoac 3 véi diéu kién lan2 + n3 1a 2, 3 hodc 4 (cu thé 1a 3
hoac 4);

hoge R* va R’ cing 13 -(CHy)n- hodc -(CH,)us-C(R7)(R)-(CH,),6- hoic -
CR™)=CR™)-;

trong d6 R™ la C;-Cyalkyl hodc C;-Cialkoxy; va R™ 1a hydro hodc C;-C,alkyl
v6i diéu kién 1a R™ 1a hydro khi R™ 1a C,-Calkoxy;

n4 la 1, 2 hodc 3; va

nS van6 doc 1ap 1a 0, 1 hodc 2 véi diéu kiénlan5 +n61a 0, 1 hoac 2;

va R vaR™ doc lap 1a hydro hodc C;-Csalkyl; va

Y 1a O, S, S(0), S(0),, N(C,-C,alkyl), N(C;-Cralkoxy), C(O), CR*R® hoic -
CRIORIICR12R13__ va

R® va R 13, doc lap véi nhau:

hydro, C;-Cealkyl (cu thé 1a C;-Cyalkyl, vi du, C-Cyalkyl), C,-Cjalkenyl (cu thé
la C,-Csalkenyl-CH,-, vi du, etenyl-CH,-), C,-Cyalkynyl (cu thé 1a C,-Csalkynyl-CH,-,

vi du, etynyl-CH,-), C;-C,floalkyl, C;-CsalkoxyC,;-Csalkyl, C;-CsalkylthioC;-Csalkyl,
C,-CsalkylsulfinylC;-Csalkyl, hodc C;-CjalkylsulfonylC;-Cjalkyl;

C;-Cexycloalkyl hodc C;-Cyxycloalkyl duge thé bang mot hodc hai phan tir thé
ma doc 1ap 1a C-Csalkyl (cu thé 1a metyl hodc etyl) hodc C;-Csfloalkyl; va trong do
mot gbe CH, trén vong cia C4-Cexycloalkyl dugc tiy y (vi du, tot hon 13) thay bang
nguyén tt oxy hogc Iuu huynh hogc bang gbc S(0), S(O),, NH, N(C,-Csalkyl), N(C;-
Csfloalkyl), N[C(O)C,-Csalkyl], N[C(O)C;-Cyfloalkyl] hodc N(C;-C,alkoxy);

C5-Cexycloalkyl duoc thé béng mot phén tir thé 1a Cy-Csalkoxy (cu thé 1a C;-
C,alkoxy) va tlly ¥ con dugc thé bing mot phan tir thé 1a C,-C,alkyl (cu thé 1a metyl);

Cs-Cexycloalkenyl hodc Cs-Cexycloalkenyl dugc thé bang mot hodc hai phan tir
thé Cy-Csalkyl (cu thé 1a metyl);
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C5-CexycloalkylC;-Cyalkyl-  (cu thé 1a C;-Cexycloalkylmetyl-) hodc Cs-
CexycloalkylC,-Caalkyl- (cu thé 1a Cs-Cexycloalkylmetyl-) dugc thé bang mét hoic
hai phﬁn tir thé trén vong ma doc lap 1a C;-Csalkyl hodc C;-C,floalkyl; va trong do
mot géc CH, trén vong cua C4-CgxycloalkylC;-Cralkyl- (cu thé 1a Cy-
Cexycloalkylmetyl-) duge tiry y (vi du, tot hon 13) thay bing nguyén ti oxy hodc luu
huynh hozc bing gc S(0), S(0),, NH, N(C,;-Calkyl), N(C,-Cafloalkyl), N[C(O)C;-
Csalkyl], N[C(O)C;-C,floalkyl] hodc N(C;-C,alkoxy);

C3-CexycloalkylC,-Calkyl- (cu thé 1a Cs-Cexycloalkylmetyl-) dugc thé bang mot
phan tir thé trén vong 1a C,-Csalkoxy (cu thé 1a C,-Calkoxy) va tlly ¥ con duoc thé

bang mot phan tir thé trén vong 1a C;-Coalkyl (cu thé 12 metyl); hodc

Het hodc Het-CH,-, trong d6 Het 1a heteroaryl, dugc gén ¢ cacbon trén vong, ma
tiry v dugc thé bing 1, 2 hodc 3 (cu thé 1 1 hodc 2, vi du, 1) cdc phan tir thé & cacbon
trén vong doc lap la C;-Csalkyl (vi du, C;-Cialkyl), Ci-Cyfloalkyl, Ci-Csalkyl-C(O)-,
C,-C,floalkyl-C(O)-, hydroxy (bao gdm chit hd bién oxo bét ky), C,-Csalkenyl (vi du,
etenyl hodc prop-1-enyl), C,-Csalkynyl (vi du, etynyl hodc prop-1-ynyl), C;-Cjalkoxy
(vi du, C;-Cjalkoxy), C;-C,floalkoxy, halogen (vi du, flo hodc clo), xyano hodc nitro,
v6i diéu kién 13 halogen khéng phai flo, alkoxy hodc floalkoxy bat ky khong duoc thé
& cacbon trén vong bét ky lién két truc tiép voi nito trén vong cua heteroaryl; va/hodc,
trong truong hop cua vong heteroaryl 5 canh chira nguyén tir nito trén vong khong
tham gia vao lién két doi trén vong C=N, heteroaryl nay tiy y duge thé trén nguyén tir
nito trén vong khong tham gia vao lién két doi trén vong C=N bdi mot phan tir thé C;-
Csalkyl, C;-Cyfloalkyl, C;-Csalkyl-C(O)-, C1-C,floalkyl-C(O)- hodc C;-C,alkyl-S(O),-

v6i diéu kién 1a khong nhiéu hon mét nhém R® va R’ 1a xycloalkyl tuy ¥ duogc
thé; xycloalkyl tily y duogc thé trong d6 mét gbc CH, trén vong dugc thay thé bing
nguyén tir oxy hodc luu huynh hoic bing gbc S(0), S(O),, NH, N(C,-Csalkyl), N(C;-
Cyfloalkyl), N[C(O)C;-Csalkyl], N[C(O)C;-Csfloalkyl] hodc N(C;-C,alkoxy);
xycloalkenyl tiy y duge thé; xycloalkyl-alkyl- ty y duoc thé; xycloalkyl-alkyl- tuy y
duge thé trong d6 mot gbe CH, duoc thay thé bang nguyén tir oxy hodc luu huynh
hodc bang gdc S(0), S(0),, NH, N(C;-Csalkyl), N(C;-C,floalkyl), N[C(0)C,;-Csalkyl],
N[C(O)C,;-C,floalkyl] hodc N(C;-C,alkoxy); hodc Het hodc Het-CH,-;
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hodc R® 1a hydro hoic C;-Cyalkyl (cu thé Ia H hodc Me), va R® 1a C,-C,alkoxy

(cu thé 1a metoxy);
hodc R® va R® ciing 13 -(CH,),7- hodc ~(CH,)ug-X?-(CHy)o-;

trong do X* 1a O, S, S(0), S(O),, NH, N(C;-Csalkyl), N(C;-C,floalkyl),
N[C(O)C-Caalkyl], N[C(O)C,-Cyfloalkyl], N(C;-Cyalkoxy), C(H)(C;-Csalkyl), C(C,-
C,alkyl), hodac C(H)(C;-Csalkoxy);

n71a2,3, 4, 5hoic 6 (cu thé 1a 4 hoic 5); va

n8 van9 doc 18p 12 0, 1, 2 hogc 3 véi didu kién 1a n8 +n9 14 2, 3, 4 hodc 5 (cu thé

1a 3 hodc 4); va

R', R".R" va R" doc 14p v6i nhau 1a hydro hodc C;-Cjalkyl (cu thé 1a C;-
Coalkyl) v6i diéu kién 1 khong nhidu hon mot nhom R', R R'"? va R"® 1a C3-C,alkyl;

va
va trong do:

G 1a hydro; kim loai duge chip nhan dung trong ndng nghi€p, hodc nhém sulfoni

hodc amoni dugc chip nhan dung trong néng nghiép; hodc

G 1a -C(X")-R?, -C(X")-X*RP, -C(XH)-N(R®)-RY, -SO,-R®, -P(X*)(R")-RE, -CH,-
X-R hoic phenyl-CH,- hodc phenyl-CH(C,;-C,alkyl)- (& mdi nhém phenyl tuy y
duoc thé béng 1, 2 hodc 3, mot cach doc lap, C;-Cralkyl, Cfloalkyl, C;-C,alkoxy,
Cifloalkoxy, flo, clo, brom, xyano hodc nitro), hodc heteroaryl-CH,- hodc heteroaryl-
CH(C;-Caalkyl)- (6 mdi nhém heteroaryl nay tiy y duoc thé bang 1, 2 hogc 3, mot
cach doc 1ap, C,-Cyalkyl, C,floalkyl, C;-C,alkoxy, C,floalkoxy, flo, clo, brom, xyano
hodc nitro), hodc phenyl-C(O)-CH,- (trong d6 phenyl tly ¥ duoc thé bang 1, 2 hoic 3,
mdt cach doc 14p, C;-Cralkyl, C,floalkyl, C;-C,alkoxy, C;floalkoxy, flo, clo, brom,
xyano hodc nitro); hodc C;-Cgalkoxy-C(O)-CH,-, C;-Cgalkoxy-C(O)-CH=CH-, C,-
Cqalken-1-yl-CH,-, C,-Cjalken-1-yl-CH(C,;-Cjalkyl)-, C,-C,floalken-1-yl-CH,-, C,-
Csalkyn-1-yl-CH,-, hodc C,-C alkyn-1-yl-CH(C;-C,alkyl)-;

trong d6 X°, X°, X°, X%, X¢ va X" doc 14p v6i nhau 1a oxy hodc Iuu huynh ( cu thé
1a oxy); va trong d6

R* 1la H, C;-Cjalkyl, C,-C,jalkenyl, Cy-Cysalkynyl, C;-Cjpfloalkyl, C;-

Coxyanoalkyl, Ci-Cgnitroalkyl, C,-Cjpaminoalkyl, C;-Csalkylamino(C;-Cs)alkyl, C,-
-8-
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Csdialkylamino(C,-Cs)alkyl, C;-Cqxycloalkyl(Ci-Cs)alkyl, C;-Csalkoxy(C;-Cs)alkyl,
Cs-Csalkenyloxy(Cy-Cs)alkyl, Cs-Csalkynyloxy (Ci-Cs)alkyl, C;-Csalkylthio(C;-
Cs)alkyl,  C;-Csalkylsulfinyl(Ci-Cs)alkyl,  C;-Csalkylsulfonyl(Cy-Cs)alkyl,  C,-
Cgalkylidenaminoxy(C-Cs)alkyl, C;-Csalkylcacbonyl(C;-Cs)alkyl, Ci-
Csalkoxycacbonyl(Cy-Cs)alkyl, aminocacbonyl(C;-Cs)alkyl, Ci-
Csalkylaminocacbonyl(C;-Cs)alkyl,  C,-Cgdialkylaminocacbonyl(C;-Cs)alkyl, C;-
Csalkylcacbonylamino(C;-Cs)alkyl, N-(C;-Cs)alkylcacbonyl-N-(C;-Cs)alkylamino(C;-
Cs)alkyl, Cs-Cgtrialkylsilyl(Ci-Cs)alkyl, phenyl(C;-Cs)alkyl (trong d6 phenyl tuy y
duoc thé béng 1, 2 hodc 3, mot cach doc 1ap, C-Csalkyl, Ci-Csfloalkyl, C;-Cialkoxy,
Ci-Csfloalkoxy, Ci-Csalkylthio, C;-Csalkylsulfinyl, C;-Csalkylsulfonyl, halogen,
Xyano, hodc nitro), heteroaryl(C;-Cs)alkyl (trong d6 heteroaryl nay tuy y dugc thé
bé’mg 1, 2 hodc 3, mdt cach doc lap, C;-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-
Csfloalkoxy, C;-Csalkylthio, Ci-Csalkylsulfinyl, C;-Csalkylsulfonyl, halogen, xyano,
hodc nitro), C,-Csfloalkenyl, C;-Cgxycloalkyl; phenyl hodc phenyl dugc thé bang 1, 2
hodc 3, mot cach doc ldp, Ci-Csalkyl, C;-Csfloalkyl, Ci-Csalkoxy, C;-Csfloalkoxy,
halogen, xyano hodc nitro; hodc heteroaryl hodc heteroaryl duoc thé béng 1, 2 hoac 3,
mot cach doc lap, C;-C; alkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy, halogen,

xyano hoac nitro;

R 1Ia Ci-Cigalkyl, C;-Cjgalkenyl, C;-Cigalkynyl, C,-Ciofloalkyl, C;-
Cioxyanoalkyl, C;-Cgnitroalkyl, C,-Cjpaminoalkyl, C;-Csalkylamino(C;-Cs)alkyl, C,-
Csdialkylamino(C,-Cs)alkyl, C;-Csxycloalkyl(C;-Cs)alkyl, C;-Csalkoxy(C;-Cs)alkyl,
Cs-Csalkenyloxy(C-Cs)alkyl,  Cs-Csalkynyloxy(C,-Cs)alkyl,  C;-Csalkylthio(C;-
Cs)alkyl,  C;-Csalkylsulfinyl(C,-Cs)alkyl,  C;-Csalkylsulfonyl(C;-Cs)alkyl,  C,-
Cgalkylidenaminoxy(C;-Cs)alkyl, C;-Csalkylcacbonyl(C;-Cs)alkyl, Ci-
Csalkoxycacbonyl(Cy-Cs)alkyl, aminocacbonyl(C;-Cs)alkyl, Ci-
Csalkylaminocacbonyl(C;-Cs)alkyl,  C,-Cgdialkylaminocacbonyl(C;-Cs)alkyl,  C;-
Csalkylcacbonylamino(C;-Cs)alkyl, N-(C;-Cs)alkylcacbonyl-N-(C;-Cs)alkylamino(C;-
Cs)alkyl, C;-Cgtrialkylsilyl(C;-Cs)alkyl, phenyl(C;-Cs)alkyl (trong d6 phenyl tuy y
duoc thé béng 1, 2 hodc 3, mot cach doc lap, C;-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy,
Ci-Csfloalkoxy, C;-Csalkylthio, C;-Csalkylsulfinyl, C;-Csalkylsulfonyl, halogen,
Xyano, hodc nitro), heteroarylC,-Csalkyl (trong d6 heteroaryl nay tiy y dugc thé bang
1, 2 hodc 3, mét cach doc lap, C;-Csalkyl, C;-Csfloalkyl, C-Csalkoxy, Ci-Csfloalkoxy,
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Ci-Csalkyl-thio, C;-Csalkylsulfinyl, C;-Csalkylsulfonyl, halogen, xyano, hodc nitro),
C;-Csfloalkenyl, C3-Cgxycloalkyl; phenyl hodc phenyl duoc thé bang 1, 2 hodc 3, mot
cach doc lap, C;-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy, halogen, xyano
hodc nitro; hodc heteroaryl hodc heteroaryl duoc thé béng 1, 2 hoac 3, mdt cach doc
lap, C-C; alkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy, halogen, xyano hoic

nitro; va

R® va R¢ ddc 1ap v6i nhau la hydro, C,-Cjpalkyl, C;-Cpalkenyl, C3-Cjqalkynyl,
Cy-Cyofloalkyl,  Ci-Cjpxyanoalkyl,  C;-Cjpnitroalkyl,  C;-Cjjaminoalkyl,  C;-
Csalkylamino(C;-Cs)alkyl,  C,-Cgdialkylamino(C;-Cs)alkyl,  C;-C;xycloalkyl(C;-
Cs)alkyl, C;-Csalkoxy(Cy-Cs)alkyl, C;-Csalkenyloxy(C;-Cs)alkyl, Cs-
Csalkynyloxy(C;-Cs)alkyl, C;-Csalkylthio(Cy-Cs)alkyl, C;-Csalkylsulfinyl(C;-
Cs)alkyl, C;-Csalkylsulfonyl(C;-Cs)alkyl, C,-Cgalkylidenaminoxy(C;-Cs)alkyl, C;-
Csalkylcacbonyl(C;-Cs)alkyl, C,;-Csalkoxycacbonyl(C;-Cs)alkyl, aminocacbonyl(C;-
Cs)alkyl,  C;-Csalkylaminocacbonyl(C;-Cs)alkyl,  C,-Cgdialkylaminocacbonyl(C;-
Cs)alkyl,  C;-Csalkylcacbonylamino(C,-Cs)alkyl, = N-(C;-Cs)alkylcacbonyl-N-(C,-
Cs)alkylaminoalkyl, Cs-Cgtrialkylsilyl(C;-Cs)alkyl, phenyl(C,-Cs)alkyl (trong d6
phenyl tuy y dugc thé béng 1, 2 hodc 3, mot cach doc lap, Ci-Csalkyl, C;-Csfloalkyl,
C,-C;alkoxy, Cy-Csfloalkoxy, C;-Csalkylthio, C;-Csalkylsulfinyl, C;-Csalkylsulfonyl,
halogen, xyano, hodc nitro), heteroaryl(C,-Cs)alkyl (trong d6 heteroaryl nay tuy y
dugc thé bang 1, 2 hodc 3, mot cach doc lap, C;-Csalkyl, C-Csfloalkyl, C;-Csalkoxy,
Ci-Csfloalkoxy, C;-Csalkylthio, C;-Csalkylsulfinyl, C;-Csalkylsulfonyl, halogen,
xyano, hodc nitro), C,-Csfloalkenyl, C;-Cgxycloalkyl; phenyl hodc phenyl dugc thé
béng 1, 2 hodc 3, mot cach doc lap, C;-Csalkyl, C;-Csfloalkyl, C,-Csalkoxy, C;-
Csfloalkoxy, halogen, xyano hoac nitro; heteroaryl hodc heteroaryl dugc thé bang 1, 2
hodc 3, mot cach doc lap, Ci-Csalkyl, C,-Csfloalkyl, C;-Cjalkoxy, C;-Csfloalkoxy,
halogen, xyano hodc nitro; heteroarylamino hodc heteroarylamino duoc thé béng 1,2
hodc 3, mét cach doc lap, C;-Csalkyl, C;-Csfloalkyl, C,-Cjalkoxy, C;-Csfloalkoxy,
halogen, xyano hodc nitro; diheteroarylamino ho#c diheteroarylamino duoc thé béng
1, 2 hodc 3, mdt cach doc lap, C;-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, Ci-Csfloalkoxy,
halogen, xyano hodc nitro; phenylamino hoic phenylamino dugc thé bang 1, 2 hodc 3,
mdt cach doc lap, Ci-Csalkyl, C;-Csfloalkyl, Ci-Csalkoxy, C;-Csfloalkoxy, halogen,

xyano hodc béng nitro; diphenylamino hoic diphenylamino dugc thé béng 1, 2 hodc 3,
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mot cach doc 1ap, C;-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, C,-Csfloalkoxy, halogen,
xyano hodc nitro; hodc Cs-Csxycloalkylamino, di(Cs-Csxycloalkyl)amino hoic Cs-

Coxycloalkoxy;

hodc R va Rd, cung voéi nito ma ching lién két, dé tao ra vong c6 4, 5, 6 hodc 7
(vi du, 5 hodc 6) canh khong duogc thé, tuy y chira mdt nguyén tir khac loai duge chon

tr O hodc S; va

R® 1a C;-Cjealkyl, C,-Cjpalkenyl, C,-Cjpalkynyl, Cy-Cyofloalkyl, C;-
Cjoxyanoalkyl, C;-Cygnitroalkyl, C;-Cypaminoalkyl, C;-Csalkylamino(C;-Cs)alkyl, C,-
Cgdialkylamino(C;-Cs)alkyl, Cs;-C;xycloalkyl(C;-Cs)alkyl, C;-Csalkoxy(C;-Cs)alkyl,
C;-Csalkenyloxy(Cy-Cs)alkyl, C;-Csalkynyloxy(C-Cs)alkyl,  C;-Csalkylthio(C;-
Cs)alkyl,  C;-Csalkylsulfinyl(C;-Cs)alkyl,  C;-Csalkylsulfonyl(C;-Cs)alkyl,  C,-
Cgalkylidenaminoxy(C;-Cs)alkyl, C;-Csalkylcacbonyl(Cy-Cs)alkyl, C-
Csalkoxycacbonyl(C;-Cs)alkyl, aminocacbonyl(C;-Cs)alky], Cs-
Csalkylaminocacbonyl(C;-Cs)alkyl,  C,-Cgdialkylaminocacbonyl(C;-Cs)alkyl,  C;-
Csalkylcacbonylamino(C;-Cs)alkyl, N-(C;-Cs)alkylcacbonyl-N-(C;-Cs)alkylamino(C;-
Cs)alkyl, C;-Cgtrialkylsilyl(C;-Cs)alkyl, phenyl(C;-Cs)alkyl (trong d6 phenyl tuy y
dugc thé bang 1, 2 hodc 3, mot cach doc lap, Ci-Csalkyl, C;-Csfloalkyl, C,-Csalkoxy,
Ci-Csfloalkoxy, C;-Csalkylthio, C;-Csalkylsulfinyl, C;-Cjalkylsulfonyl, halogen,
xyano, hodc nitro), heteroaryl(C;-Cs)alkyl (trong d6 heteroaryl nay tuy y duoc thé
béng 1, 2 hodc 3, mot cach doc lap, C,-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-
Csfloalkoxy, C;-Csalkylthio, C;-Csalkylsulfinyl, C;-Csalkylsulfonyl, halogen, xyano,
hodc nitro), C,-Csfloalkenyl, C;-Cgxycloalkyl; phenyl hodc phenyl duoc thé béng 1,2
hodc 3, mot cach doc lap, C;-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy,
halogen, xyano hodc nitro; heteroaryl hoac heteroaryl dugc thé béng 1, 2 hodc 3, mot
cach doc lap, C;-Csalkyl, C;-Csfloalkyl, C;-Cjalkoxy, C;-Csfloalkoxy, halogen, xyano
hodc nitro; heteroarylamino hodc heteroarylamino duoc thé béng 1, 2 hodc 3, mdt cach
doc 1ap, Cy-Cs alkyl, Cy-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy, halogen, xyano hoic
nitro; diheteroarylamino hoéc diheteroarylamino duoc thé béng 1, 2 hodc 3, mdt cach
doc 1ap, Ci-Csalkyl, C,-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy, halogen, xyano hoic
nitro; phenylamino hodc phenylamino dugc thé br:ing 1, 2 hodc 3, mdt cach doc lap,
Ci-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy, halogen, xyano hodc nitro;
diphenylamino hodc diphenylamino dugc thé bang 1, 2 hodc 3, mdt cach doc lap, C;-
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Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy, halogen, xyano hodc nitro; hodc
C;-Cyxycloalkylamino, di(Cs-Csxycloalkyl)amino, C;-C;xycloalkoxy, C;-Cjgalkoxy,
C;-Cypfloalkoxy, C;-Csalkylamino hodc di(C,-Cjalkyl)amino;

Rf va R® doc 14p voi nhau la C;-Cyalkyl, C,-Cjpalkenyl, C,-Cjpalkynyl, C;-
Cioalkoxy, Ci-Cypfloalkyl, C;-Cjoxyanoalkyl, C;-Cygnitroalkyl, C;-C paminoalkyl, C;-
Csalkylamino(C;-Cs)alkyl,  C,-Cgdialkylamino(C;-Cs)alkyl,  Cs3-Csxycloalkyl(C;-
Cs)alkyl, C;-Csalkoxy(C;-Cs)alkyl, C;-Csalkenyloxy(C;-Cs)alkyl, Cs-
Csalkynyloxy(C;-Cs)alkyl, C,-Csalkylthio(Cy-Cs)alkyl, C,-Csalkylsulfinyl(C;-
Cs)alkyl, C;-Csalkylsulfonyl(C,-Cs)alkyl, C,-Cgalkylidenaminoxy(C;-Cs)alkyl, C;-
Csalkylcacbonyl(C;-Cs)alkyl, C;-Csalkoxycacbonyl(Cy-Cs)alkyl, aminocacbonyl(C;-
Cs)alkyl, C;-Csalkylaminocacbonyl(C;-Cs)alkyl, C,-Cgdialkylaminocacbonyl(C;-
Cs)alkyl,  C;-Csalkylcacbonylamino(C,-Cs)alkyl,  N-(C;-Cs)alkylcacbonyl-N-(C,-
Cs)alkylaminoalkyl, C;-Cgtrialkylsilyl(C;-Cs)alkyl, phenyl(C;-Cs)alkyl (trong doé
phenyl tiy y dugc thé bang 1, 2 hodc 3, mot cach doc 1ap, Ci-Calkyl, C,-Csfloalkyl,
C;-Csalkoxy, C;-Csfloalkoxy, C;-Csalkylthio, C;-Csalkylsulfinyl, C;-Csalkylsulfonyl,
halogen, xyano, hodc nitro), heteroaryl(C;-Cs)alkyl (trong d6 heteroaryl nay ‘tﬁy y
duoc thé bang 1, 2 hodc 3, mot cach doc 1ap, C;-Csalkyl, Ci-Csfloalkyl, C;-Csalkoxy,
C;-Csfloalkoxy, C;-Csalkylthio, C;-Csalkylsulfinyl, C;-Csalkylsulfonyl, halogen,
xyano, hodc nitro), C,-Csfloalkenyl, C;-Cgxycloalkyl; phenyl hodc phenyl dugc thé
béng 1, 2 hodc 3, mot cach doc 1ap, C;-Csalkyl, Ci-Csfloalkyl, C;-Cjalkoxy, C;-
C;floalkoxy, halogen, xyano hogc nitro; heteroaryl hozc heteroaryl duoc thé bing 1, 2
hoac 3, mot cich doc lap, C;-C; alkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy,
halogen, xyano hodc nitro; heteroarylamino hoac heteroarylamino duoc thé béng 1,2
hodc 3, mot cach doc 1ap, C;-Cs alkyl, C;-Csfloalkyl, Ci-Csalkoxy, C;-Csfloalkoxy,
halogen, xyano hodc nitro; diheteroarylamino hodc diheteroarylamino dugc thé b@ing
1, 2 hodc 3, mot cach doc lap, C;-C; alkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-
Csfloalkoxy, halogen, xyano hodc nitro; phenylamino hoic phenylamino dugc thé
béng 1, 2 hodc 3, mot cach doc 1ap, C;-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-
Csfloalkoxy, halogen, xyano hoic nitro; diphenylamino hodc diphenylamino duoc thé
béng 1, 2 hodc 3, mot cach doc lap, C;-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-
Csfloalkoxy, halogen, xyano hodc nitro; hodc C;-C,xycloalkylamino, di(Cs-

Coxycloalkyl)amino, C;-Csxycloalkoxy, C;-Cjyfloalkoxy, C;-Csalkylamino hodc
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di(C;-Cjalkyl)amino; hodc benzyloxy hodc phenoxy, trong d6 cdc nhém benzyl va
phenyl lan luot tuy y dugc thé béng 1, 2 hodc 3, mdt cach doc 1ap, C;-Csalkyl, C;-
Csfloalkyl, C,-Csalkoxy, C;-Csfloalkoxy, halogen, xyano hoic nitro; va

R" 1a Ci-Cyoalkyl,  C;-Cjpalkenyl, C;-Cjpalkynyl, C;-Cjofloalkyl, C;-
Cioxyanoalkyl, C;-Cgnitroalkyl, C,-Cjpaminoalkyl, C;-Csalkylamino(C;-Cs)alkyl, C,-
Cgdialkylamino(C,-Cs)alkyl, Cs-C;xycloalkyl(C;-Cs)alkyl, C;-Csalkoxy(Cy-Cs)alkyl,
Cs-Csalkenyloxy(C;-Cs)alkyl,  C;-Csalkynyloxy(C;-Cs)alkyl,  C;-Csalkylthio(C,-
Cs)alkyl,  C;-Csalkylsulfinyl(C;-Cs)alkyl,  C;-Csalkylsulfonyl(C;-Cs)alkyl,  C,-
Cgalkylidenaminoxy(C;-Cs)alkyl, C;-Csalkylcacbonyl(C,-Cs)alkyl, Ci-
Csalkoxycacbonyl(C;-Cs)alkyl, aminocacbonyl(C;-Cs)alkyl, Ci-
Csalkylaminocacbonyl(C;-Cs)alkyl,  C,-Cgdialkylaminocacbonyl(C;-Cs)alkyl,  C;-
Csalkylcacbonylamino(C,-Cs)alkyl, N-(C;-Cs)alkylcacbonyl-N-(C;-Cs)alkylamino(C;-
Cs)alkyl, Cs-Cqtrialkylsilyl(C;-Cs)alkyl, phenyl(C;-Cs)alkyl (trong dé phenyl tuy y
duoc thé bé‘lng 1, 2 hodc 3, mot cach doc lap, Ci-Csalkyl, C;-Csfloalkyl, C-Cjalkoxy,
Ci-Csfloalkoxy, Cy-Csalkylthio, C;-Csalkylsulfinyl, C;-C; alkylsulfonyl, halogen,
xyano hodc nitro), heteroaryl(C;-Cs)alkyl (trong d6 heteroaryl nay tuy y dugc thé bing
1, 2 hodc 3, mdt cach doc 1ap, C;-Csalkyl, C;-Csfloalkyl, C;-Cjalkoxy, C,-Csfloalkoxy,
Ci-Caalkylthio, Cy-Cjalkylsulfinyl, C;-C; alkylsulfonyl, halogen, xyano hoic nitro),
phenoxy(C;-Cs)alkyl (trong d6 phenyl tly ¥ dugc thé bang 1, 2 hodc 3, mot cich doc
lap, C;-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy, C;-Csalkylthio, C;-
Csalkylsulfinyl, C;-C; alkylsulfonyl, halogen, xyano hodc nitro), heteroaryloxy(C;-
Cs)alkyl (trong d6 heteroaryl nay tiy y dugc thé béng 1, 2 hodc 3, mdt cach doc lap,
C1-Caalkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy, C;-Csalkylthio, C;-
Csalkylsulfinyl, C;-C; alkylsulfonyl, halogen, xyano hodc nitro), C3-Csfloalkenyl, Cs-
Cgxycloalkyl; phenyl hodc phenyl dugc thé béng 1, 2 hodc 3, mdt cach doc lap, C;-
Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-C;floalkoxy, halogen, xyano hodc nitro;
heteroaryl hodc heteroaryl duoc thé béng 1, 2 hodc 3, mdt cach doc lap, C;-Csalkyl,
Ci-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy, halogen, xyano hoic nitro; C,-Cealkyl-
C(O)-; hodc phenyl-C(O)- trong d6 phenyl tity y duge thé bang 1 hoic 2, mot cach doc
18p, C-Calkyl, Cfloalkyl, C;-Calkoxy, C,floalkoxy, flo, clo, brom, xyano hoic

nitro;
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trong d6 “heteroaryl" nghia 1a h¢ vong thom chira it nhat mot nguyén tir khac loai

trén vong va gdbm c¢6 mdt vong hodc hai vong ngung tu;

va trong d6 hop chét c6 cong thire (1) thy ¥ ¢6 mat (vi du, & vi tri ¢6 thé vé mat

héa hoc) dudi dang mudi nong hdéa dung cua nd.

Sang ché ciing dé xuét ché phim diét c6 chira hop chét ¢6 cong thirc (I) va chét
mang, chit pha lodng va/hodc dung moi hoa ndng dung; phuong phap kiém soat cé dai
trong vu mua cia cdy trong hitu ich st dung hop chét ¢6 cong thire (1) nay.

M5 ta chi tiét sang ché

Theo dinh nghia phan tir thé ctia cac hop chit c6 cong thire I, mdi gde alkyl riéng
ré hodc dudi dang mot phin cta nhém 16n hon (nhu alkoxy, alkylthio,
alkoxycacbonyl, alkylcacbonyl, alkylaminocacbonyl, hodc dialkylaminocacbonyl, va
cac nhom tuong tu) ¢ thé 14 mach théng hodc mach nhanh. Phé bién 13, alkyl 13, vi du,
metyl, etyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, ferz-butyl, n-pentyl,
neopentyl, hodc n-hexyl. Cac nhom alkyl ¢6 thé vi du, 1a cic nhom Cy-Cealkyl (ngoai
trir khi dugc dinh nghia hep hon), nhung tdt hon 1a cic nhom C,-C,alkyl hodc C;-
Csalkyl (ngoai trir khi dugc dinh nghia hep hon), va, tdt hon la, 1a nhom C,-Cjalkyl

nhu metyl.

Céc gdc alkenyl va alkynyl c6 thé & dang mach nhanh hoic mach thing, va cac
gbe alkenyl, khi thich hop, c6 thé ¢6 cAu hinh (E)- hodc (Z)-. Alkenyl hodc alkynyl phd
bién 1a C,-Csalkenyl hoic C,-Csalkynyl nhu vinyl, allyl, etynyl, propargyl hodc prop-
1-ynyl. Cac gbc alkenyl va alkynyl c6 thé chira mot hodc nhidu lién két doi va/hoiic ba
& dang két hop bét ky; nhung t6t hon 1a chi chira mot lién két doi (ddi véi alkenyl)

hoc chi chira mot lién két ba (dbi véi alkynyl).
Halogen 14 flo, clo, brom hoac iot. Cac halogen wu tién 1a flo, clo hoic brom.

Céc nhom floalkyl 14 cac nhom alkyl ma duge thé bang mot hodic nhiéu (vi du, 1,
2, 3, 4 hodc 5; cu thé 14 1, 2 hodc 3; vi dy, 1 hodc 2) nguyén tit flo. Floalkyl phé bién 1a
C;-Csfloalkyl hodc C;-Csfloalkyl (tét hon la C;floalkyl), nhu CF;, CHF,, CH,F,
CH;CHF-, CF3CH,-, CHF,CH,-, CH,FCH,-, CHF,CF,- hodc (CH3),CF-. Floalkoxy
phd bién 1a C;-Csfloalkoxy hodc C;-C,floalkoxy (t6t hon 1a C;floalkoxy), nhu CF;0,
CHF,0, CH,FO, CH;CHFO-, CF;CH,0-, CHF,CH,0- hoac CH,FCH,O-.
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Trong ngt cdnh cia ban mo td nay, thuat nglr "aryl” nghia la phenyl hodc

naphtyl. Nhém aryl duge vu tién 1a phenyl.

Thuit ngt “heteroaryl" nhu dugc st dung & ddy nghia la hé vong thom chua it
nhat mot nguyén tir khac loai trén vong va gdm c6 mot vong hodc hai vong ngung tu.
Tét hon 1, cac vong don chtra 1, 2 hodc 3 nguyén tir khéc loai trén vong va cac hé
vong doi 1, 2, 3 hodc 4 nguyén tir khac loai trén vong ma tot hon 1a duoc chon tir nito,
oxy va luu huynh. Phd bién 13, “heteroaryl" 1a furyl, thienyl, pyrolyl, pyrazolyl,
imidazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,2,3-thiadiazolyl, 1,2,4-
thiadiazolyl, 1,3.4-thiadiazolyl, 1,2,5-thiadiazolyl, pyridyl, pyrimidinyl, pyridazinyl,
pyrazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl, benzofuryl, benzisofuryl,
benzothienyl, benzisothienyl, indolyl, isoindolyl, indazolyl, benzothiazolyl,
benzisothiazolyl, benzoxazolyl, benzisoxazolyl, benzimidazolyl, 2,1,3-benzoxadiazol,
quinolinyl, isoquinolinyl, cinnolinyl, phtalazinyl, quinazolinyl, quinoxalinyl,
naphtyridinyl, benzotriazinyl, purinyl, pteridinyl hozc indolizinyl; thy ¥ ¢6 mit, néu c6

thé vé mét hda hoc, dudi dang mudi ndng hdéa dung cia no.

Thuit ngit “heteroxyclyl” nhu duogc st dung & day, trir khi ¢c6 quy dinh khac cu
thé, nghia la vong don hitu co ¢6 4, 5, 6 hoac 7 (cu thé 1a 5, 6 hodc 7) canh hoac hé
vong doi hitu co ¢6 8, 9, 10 hodc 11 (cu thé 1a 8, 9 hoic 10) canh, ma bdo hoa toan
ph'?m, va ma ¢6 mot hodc hai (tét hon 1a m§t) nguyén tir khac loai trén vong ddc 1ap
duge chon tir oxy, luu huynh va nito. Néu heteroxyclyl c6 hai nguyén tir khac loai
trén vong, tot hon 13, hai nguyén tir khac loai trén vong nay dugc tach nhau bdi it nhat
hai nguyén tr cacbon trén vong. Tt hon 13, heteroxyclyl dugc gén & nguyén tir cacbon
trén vong trong heteroxyclyl. Cu thé 13, heteroxyclyl c6 thé 1a tetrahydrofuranyl,
tetrahydropyranyl, tetrahydrothiophenyl, 1,4-dioxanyl, 1,4-dithianyl, morpholinyl,
thiomorpholinyl, pyrolidinyl, piperidinyl hosc piperazinyl; cu thé hon
tetrahydrofuranyl (vi du, tetrahydrofuran-2-yl hodc particularly tetrahydrofuran-3-yl),
tetrahydropyranyl (vi du, tetrahydropyran-2-yl, tetrahydropyran-3-yl hodc particularly
tetrahydropyran-4-yl), morpholinyl, pyrolidinyl (vi du, pyrolidin-2-yl hodc particularly
pyrolidin-3-yl), piperidinyl (vi du, piperidin-2-yl, piperidin-3-yl hodc dic biét la
piperidin-4-yl) hodc piperazinyl. Theo phuong an cu thé, heteroxyclyl, khi ty ¥ duoc
thé, tuy y dugc thé béng 1 hoac 2 (vidu, 1) phén ttr thé & cacbon trén vong doc lap 1a

-15-



23892

Ci-Csalkyl (vi du, C;-Cyalkyl), C;-C,floalkyl hodc oxo (=0), va/hodc tuy y dugce thé
bang mot phan tir thé C;-Csalkyl (vi du, C,-Calkyl), C;-Cafloalkyl hogic C,-Csalkoxy
(vi du, C;-Cyalkyl hodc C,-C,floalkyl) trén nito trén vong néu c¢6 mat, va’hodc tuy y

dugc thé bang mot hodc hai phan tir thé oxo (=0) trén luu huynh trén vong néu ¢6 mat.

Tét hon 13, xycloalkyl 1a xyclopropyl, xyclobutyl, xyclopentyl hodc xyclohexyl.
(Xycloalkyl)alkyl t6t hon la (xycloalkyl)metyl nhu (Cs-Cgxycloalkyl)metyl cu thé 1a
xyclopropylmetyl. Tét hon 13, xycloalkenyl 1a xyclopentenyl hodc xyclohexenyl.

Sang ché€ con dé cap dén cdc mudi st dung dugc trong néng nghiép ma cac hop
chét ¢6 cong thirc I ¢6 thé tao ra vdi cac bazo kim loai chuyén ti€p, kim loai kiém va

kim loai kiém thO, amin, bazo amoni bac bon hodc bazo sulfoni béc ba.

Trong sb kim loai chuyén tiép, dang mubi ctia kim loai kiém va kim loai kidm
thd, dugc dic biét luu y 1a hydroxit ciia ddng, sit, lithi, natri, kali, magié va canxi, va
uu tién la hydroxit, bicacbonat va cacbonat ctia natri va kali. Do dd, theo mdt phuong
an cu thé, G 1a kim loai dugc chdp nhan dung trong ndéng nghiép nhu dong, sét, lithi,
natri, kali, magie hogc canxi (cu thé hon kim loai kiém hodc kim loai kiém thé dugc

chdp nhan ding trong nong nghiép).

Vi du vé& cac amin thich hop dé tao mudi amoni bao gdm amoniac cling nhu C;-
Cjsalkylamin, C;-Cshydroxyalkylamin va C,-Cjalkoxyalkyl-amin bac mot, bac hai va
bic ba, vi du metylamin, etylamin, n-propylamin, isopropylamin, bén ddng phan
butylamin, n-amylamin, isoamylamin, hexylamin, heptylamin, octylamin, nonylamin,
dexylamin, pentadexylamin, hexadexylamin, heptadexylamin, octadexylamin,
metyletylamin, metylisopropylamin, metylhexylamin, metylnonylamin,
metylpentadexylamin, metyloctadexylamin, etylbutylamin, etylheptylamin,
etyloctylamin, hexylheptylamin, hexyloctylamin, dimetylamin, dietylamin, di-n-
propylamin, di-isopropylamin, di-n-butylamin, di-n-amylamin, di-isoamylamin,
dihexylamin, diheptylamin, dioctylamin, etanolamin, n-propanolamin,
isopropanolamin,  N,N-dietanolamin, = N-etylpropanolamin,  N-butyletanolamin,
allylamin, »-but-2-enylamin, n-pent-2-enylamin, 2,3-dimetylbut-2-enylamin, dibut-2-
enylamin, n-hex-2-enylamin, propylendiamin, trimetylamin, trietylamin, tri-n-
propylamin, tri-isopropylamin, tri-n-butylamin, tri-isobutylamin, tri-sec-butylamin, tri-

n-amylamin, metoxyetylamin va etoxyetylamin; amin di vong, vi du pyridin, quinolin,
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isoquinolin, morpholin, piperidin, pyrolidin, indolin, quinuclidin va azepin; arylamin
bac mot, vi du anilin, metoxyanilin, etoxyanilin, o-, m- va p-toluidin, phenylendiamin,
benzidin, naphtylamin va o-, m- va p-cloanilin, nhung dic biét 1a trietylamin,
isopropylamin va di-isopropylamin. Do d6, theo mot phuong 4n cu thé, G 12 nhom
amoni dugc chap nhan ding trong nong nghiép, trong dé hop chét c6 cong thuc (1) 1a
mudi amoni dugc tao ra tir: amoniac, C;-Cigalkylamin bac mot, bac hai hodc bac ba,

C,-Cyhydroxyalkylamin, hodc C,-Cjalkoxyalkyl-amin.

Bazo amoni bac bdn uvu tién thich hop dé tao mudi tuong duong, vi du, véi cong
thire [N(R®RR“R)]OH, trong d6 R®, R™, R® va R* doc 1ap v6i nhau 1a hydro
hodc C;-Cjalkyl. Cac bazo tetraalkylamoni thich hop hon c6 céc anion khac c6 thé thu
duoc, vi du, béng phan Ung trao ddi anion. Do dd, theo mot phuong an cu thé, G 1a
nhém amoni duoc chip nhan ding trong ndng nghiép, trong d6 hop chat c6 cong thic
(I) 12 mudi dugc tao ra tir bazo amoni bac bbn ¢ cong thirc [N(R®RPR“R)]OH,

trong d6 R*, R™, R* va R* doc 14p véi nhau 1 hydro hodic C;-Caalkyl.

Bazo sulfoni bac ba dugc uu tién thich hop dé tao mudi tuong duong, vi du, véi
cong thirc [SR*R"RE|OH, trong d6 R*, R va R doc 1ap voi nhau la C;-Cy alkyl.
Trimefylsulfoni hydroxit dugc dic biét wu tién. Cac bazo sulfoni thich hop c6 thé thu
duogc tr phan Gng cua thioete, cu thé 1a dialkylsulfua, véi alkylhalogenua, sau do
chuyén do6i thanh bazo thich hop, vi du hydroxit, bing phan tng trao dbi anion. Do dé,
theo mot phuong an cu thé, G 1a nhom sulfoni duoc chip nhan diung trong ndng
nghiép, trong d6 hop chét c6 cong thirc (I) 14 mudi duogce tao ra tir bazo sulfoni bac ba

c6 cong thirc [SR®RREE|OH, trong d6 R*, R va RE doc 1ap v6i nhau 1a C;-Cy alkyl.

Nén hiéu ring & cac hop chit c6 cong thuc I, trong G 12 nhém kim loai, amoni
hodc nhém sulfoni nhu dugc dé cap & trén, va duogc hiéu 1a tuong trung cho cation,
dién tich 4m tuong mg phan 16n duge phin bd qua nhém O-C=C-C=0 trong cong
thac (I).

Céc hop chit c6 cong thirc I theo sang ché con bao gdm cac hydrat ma c6 thé
dugec tao ra trong qua trinh tao mudbi.

Néu G la -C(X*)-R?, -C(X")-X°-RP, -C(X%-N(R%)-RY, -S0,-R%, -P(X°)(RF)-RE, -
CH,-X"R" hoac phenyl-CH,- hoic phenyl-CH(C;-C,alkyl)- (& mdi nhém phenyl tuy
y dugc thé), hodc heteroaryl-CHy- hodic heteroaryl-CH(C;-Cralkyl)- (& mdi nhém
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heteroaryl nay tuy y dwgc thé), hoic phenyl-C(O)-CH,- (trong do6 phenyl tuy y duogc
thé); hodc C;-Cgalkoxy-C(O)-CH,-, C;-Cealkoxy-C(O)-CH=CH-, C,-C;alken-1-yl-
CH,-, C,-Cjalken-1-yl-CH(C,-Cjalkyl)-, C,-Cyfloalken-1-yl-CH,-, C,-Cjalkyn-1-yl-
CH,-, hoac C,-Cralkyn-1-ylI-CH(C,-C,alkyl)-; thong thuong cidc nhém G nay 1a cac
nhém 4n (téc 1a cac nhoém roi chuyén hoic ¢6 thé loai bd), ma thuong dugce chon dé
cho phép viéc loai bd chiing, phd bién 13 boi mot hodc su két hop cac quy trinh sinh
hoéa, héa hoc hodc vat 1y, dé tao ra hop chat trong tmg c6 cong thirc (I) trong @6 G la
H, trude, trong hoic sau (tot hon 14 sau hoic sau, t6t hon la sau) khi dung hop chét c6
cong thie (I) cho khu vuc can xir Iy (vi du, ddng rudng) hoic cho cay. Vi du vé cic
quy trinh nay bao gdm phan cit enzym hodc qua trinh phén cit trong/trén cay khac (vi
du, phén cit este va/hodc cic gbc cacbonat), thity phan hoéa hoc, va/hoic quang phan.
Mot s6 hop chit mang cac nhém G nay doi khi mang lai céc thuan lgi hodc cac dic
tinh k§ thut khdc nhau, nhu kha nang thim ting va/hodc thich hop hon va/hoac khac
nhau cua biéu bi ctia thuc vat duoc xtr 1y, kha niang chéng chiu ting va/hoic khac nhau
ctia mdt s cdy trong, tinh trong hop hodc 6n dinh ting va/hodc khac nhau & cac hdn
hop dugc diéu ché chira cac thude diét ¢ khac, céc chit giam tac hai cua thude diét
cd, chét didu hoa sinh trudng thuc vat, thudce diét nAm hoic thube diét con trung, hoac

dic tinh loc qua trong dit giam va/hodc khac nhau.

Céc tri sb uu tién, thich hop va/hodc cu thé cua cac phén ttr thé & cac dic diém
hodc cac dic diém khac cia hop chét ¢6 cong thuc (1), cu thé lag, X, Rl, Rz, RZA, RZB,
R2C, R3, RY, R%, RY, R7, R®, R%, R'®, R!!, R'2, R"®, R™ RS, R'S, R, R'$ R R® R2
R”, R”, R% R®, RY RY, RY R RE R" X2 X°, X¢, X4, X°, X!, Q, Het, X!, nl, n2
va/hodc n3, nhu duoc dua ra dudi day (va/hodc ndi chung trong ban mo ta ndy), va cé
thé duoc nhén riéng r€ hodc cung vdi mot hodc nhiéu dac diém wu tién, thich hop
va/hodc cu thé dudi dang (cac) td hop bt ky cua ching. Trong doan nay, “dugc wu
tién“ duoc du tinh bao g@)m duge uu tién hon, thdm chi hodc con hodc van duge vu
tién hon, duoc wu tién dic biét hodc cao, duoc uu tién nhit va tit ca cac thudt nglr

tuong tu.

Theo phuong an cu thé, G 1a hydro; kim loai dugc chéip nhéan dung trong ndng
nghiép (vi du, kim loai kiém hogc kim loai kiém thd duoc chép nhin ding trong nong

nghié€p, vi du, lithi, natri, kali, magie hodc canxi), hodc nhém sulfoni hodc amoni dugc
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chip nhan dung trong ndng nghiép; hodc G 1a -C(X?)-R?, -C(X")-X°-R" hoic -SO,-R®,
trong d6 X% R? X®, X°, R® va R nhu duoc dinh nghia & day.

Theo mot phuong an uu tién, G la hydro; kim loai dugc chép nhén dung trong
nong nghiép (vi dy, kim loai kiém hodc kim loai kiém thd duoc chép nhan dung trong
nong nghiép, vi duy, lithi, natri, kali, magie hoac canxi), hodc nhém sulfoni hoidc amoni
dugc chip nhan ding trong nong nghiép; hoic G 1a -C(X?)-R® hoic -C(X")-X*-R",
trong d6 X*, R?, X", X° va R® nhur dwoc dinh nghia & day.

Theo phuong 4n cu thé, G 1a nhém -C(X*)-R? hoic -C(X?)-X°-R®, trong d6 X°,R?,
X, X° va R® nhu duge dinh nghia & day.

Tét hon 13, X?, X®, X¢, X9, X® va/hodc X' 1a oxy. Theo cach khac, t6t hon 13, X© 14
luu huynh.

Tt hon 13, X?, X°, X¢, X4, X°va X 1a oxy.

Tt hon 13, R® 1a Ci-Cioalkyl (vi du, C;-Cgalkyl), C,-Cgalkenyl (vi du, C,-
Cjalkenyl), C,-Cgalkynyl (vi du, C,-C,alkynyl), C;-Cgxycloalkyl hodc C;-CjalkoxyC;-
Cjalkyl. Theo cich khéc, tot hon 13, R? 1a C;-Coxycloalkyl(C;-Cs)alkyl, hodc phenyl
hodc phenyl dugc thé bang 1, 2 hogc 3, mdt cach doc 1ap, C;-Csalkyl, C;-Csfloalkyl,
C;-Csalkoxy, C;-Csfloalkoxy, halogen, xyano hodc nitro.

T6t hon 13, R® 1a C-Cjoalkyl (vi du, C;-Cgalkyl), C,-Csalkenyl-CH,- (vi du, C,-
Csalkenyl-CH,-), C,-Cjalkenyl-CH(Me)- (vi du, C,-Csalkenyl-CH(Me)-), C,-
Csalkynyl-CH,- (vi du, C,-Csalkynyl-CH,-), C,-Cjalkynyl-CH(Me)- (vi du, C,-
Csalkynyl-CH(Me)-), C;-Cexycloalkyl hoac C;-CjalkoxyC;-Calkyl. Theo cach khac,
tot hon 13, R” 1a C3-Cyxycloalkyl(C;-Cs)alkyl, hodc phenyl hodc phenyl duge thé bing
1, 2 hodc 3, mdt cach doc 1ap, C,;-Csalkyl, C;-Csfloalkyl, Ci-Csalkoxy, C;-Csfloalkoxy,
halogen, xyano hogc nitro.

Tét hon 13, R® 1a C;-Cyealkyl (vi du, C,-Cgalkyl hodc C;-Cqalkyl) hodc C;-
Cyofloalkyl (vi du, C1-C;floalkyl). Cu thé 1a, R® 1a C;-Coalkyl (vi du, C-Cgalkyl hodc
C;-Cjalkyl).

Khi G 1a -C(X*-R* hodc -C(X")-X°-R", thi tét hon 1a X?, X® va X° 1a oxy, R® 1a
C-Cypalkyl (vi du, C-Cealkyl), C,-Cgalkenyl (vi du, C,-Cyalkenyl), C,-Cgalkynyl (vi
du, C,-Cjalkynyl), C;-Cexycloalkyl hodc C;-CjalkoxyC;-Cyalkyl; va R® 1a Cy-Cypalkyl
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(vi dy, C-Cgalkyl), C,-Csalkenyl-CH,- (vi du, C,-Csalkenyl-CH,-), C,-Cjalkenyl-
CH(Me)- (vi du, C,-Csalkenyl-CH(Me)-), C,-Csalkynyl-CH,- (vi du, C,-Cjalkynyl-
CH,-), C,-Cyalkynyl-CH(Me)- (vi dy, C,-Cialkynyl-CH(Me)-), C3-Cgxycloalkyl hodc
CI-C4alkoxyC1-C4alkyl.

Theo phuong 4n wu tién, G 14 hydro, hodc kim loai kiém hodc kim loai kiém thé
dugc chip nhan dung trong néng nghiép, hodc nhoém sulfoni hoic amoni duge chip
nhan dung trong nong nghiép. Tt hon 13, G 13 hydro, hodc kim loai kiém hoic kim
loai kiém thd duge chip nhén dung trong nong nghiép.

Theo phwong an wu tién, G 1a hydro, -C(X?*)-R? hodc -C(X?)-X°-R".

Tét nhét 12 G 1a hydro.

Theo mot phuong an cu thé, X 1a clo.

‘Tuy nhién, theo sang ché, tot nhat 13, X 12 metyl.

Theo mot phuong 4n wu tién cia sang ché, R' 1a clo.

Tuy nhién, theo sang ché, tét nhat 13, R' 1a metyl.

Do do, vi du, theo tat ca cac khia canh va/hodc phuong 4n cua sang ché, tot nhat

13, X 1a metyl, vaR' 1a metyl.

Theo phuong én khac, ru tién cao ctia sang ché (ma vi du, c6 thé ap dung cho tét

ca cdc khia canh va/hodc phuong 4n ctia sang ché), X 1a metyl, va R' 1a clo.

Theo mdt phuong an wu tién khac nita ciia sang ché (ma vi dy, c6 thé 4p dung

cho tt ca cac khia canh va/hodc phuong 4n cuia sang ché), X 1a clo, vaR! 1a metyl.

Theo mdt phuong an cu thé khac cia sdng ché (ma vi duy, c6 thé ap dung cho tat

ca cac khia canh va/hodc phuong an cua sang ché), X 1a clo, va R' 14 clo.

Theo sang ché, R* 1a hydro, metyl, etyl, n-propyl, xyclopropyl, vinyl, etynyl, flo,
clo, brom, C;-Czalkoxy (vi du, metoxy, etoxy, n-propoxy hodc isopropoxy), C;-
Cofloalkoxy (vi du, Cifloalkoxy nhu diflometoxy hodc triflometoxy; hodc vi du,
CF3;CH,0-), C;-Cyalkoxy-C;-Csalkoxy-, hoac C,floalkoxy-C;-Csalkoxy-.

Tot hon 13, néu R? 1a C,-Cyalkoxy-C,-Csalkoxy- hodc C;floalkoxy-C;-Csalkoxy-,
thi R 1a

R**0-CH(R*®)-CH(R*)-O-;
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trong d6 R** 1a C;-Cyalkyl (cu thé 1a metyl) hodc C,floalkyl; va

R*® va R*“ doc 1ap 14 hydro hodc metyl, vé6i diéu kién 12 mot hodc ca hai R?® va

R’ 14 hydro.
Tét hon 13, R* 1 metyl hogic C,floalkyl, tdt hon 1a metyl.
Tét hon 13, ca R*® va R* déu 1a hydro.

Tét hon 13, néu R’ 1a C;-Calkoxy-C;-Csalkoxy- hodc C,floalkoxy-C;-Cjalkoxy-
(cu thé 1a khi R? 1a R**0-CH(R*®)-CH(R*)-0-), thi R? 1a MeO-CH,-CH,-O-.

T6t hon 13, vi du, theo tit ca cac khia canh va/hodc phuong 4n cua sang ché, R%1a
hydro, metyl, etyl, n-propyl, xyclopropyl, vinyl, etynyl, flo, clo, brom, metoxy, etoxy
hodc flometoxy (tirc 1a C,floalkoxy). Theo cach khéc, tdt hon 13, R%1a MeO-CH,-CH,-
O-.

Tét hon 13, vi du, theo tat ca cac khia canh va/hodc phuong &n cua sang ché, R? 1a
metyl, etyl, n-propyl, xyclopropyl, vinyl, etynyl, flo, clo, brom, metoxy, etoxy hoic
flometoxy (ttre 1a C floalkoxy). Theo cach khac, tot hon 13, R* 1a MeO-CH,-CH,-O-.

Theo céach khéc hodc ngoai ra, t6t hon 13, vi du, theo tit ca céac khia canh va/hoac
phuong 4n cia sang ché, R* 1a hydro, metyl, etyl, etynyl, clo, metoxy hodc flometoxy
(tc la Cfloalkoxy, vi du, monoflometoxy, diflometoxy hodc triflometoxy). Theo cach

khac, tét hon 13, R? 1a etoxy hodc MeO-CH,-CH,-O-.

Tét hon 14, vi du, theo tit ca céc khia canh va/hodc phuong an cia sang ché, R?

khong phai 1a hydro.

T6t hon 13, vi du, theo tit ca cac khia canh va/hodc phuong 4n cua sang ché, R%1a
metyl, etyl, etynyl, clo, metoxy hodc flometoxy (tic 1a C;floalkoxy, vi du,
monoflometoxy, diflometoxy hoic triflometoxy). Theo cach khéc, tét hon 13, R? 1a

etoxy hoac MeO-CH,-CH,-O-, t6t hon 1a etoxy.

Tham chi tét hon 13, vi du, theo tit ca cac khia canh va/hodc phuong an cua sang
ché, R? 1a metyl, etynyl, clo hodc metoxy. Theo cach khac, tham chi tét hon 13, R? 1a

etoxy.

Con t6t hon 14, vi duy, theo tat ca cac khia canh va/hodc phuong an cla sang ché,

R? 1a metyl, clo hodc metoxy. Theo cach khac, con tét hon 13, R* 1a etoxy.
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Tot hon nita 1a, vi dy, theo tat ca cac khia canh va/hodc phuong an cia sang che,

R? 1a metyl hoic metoxy.

T6t nhat 13, vi du, theo tt ca cic khia canh va/hodc phuong an cua sang ché, R?

l1a metyl.

Do d6, tot hon 13, vi du, theo tit ca céac khia canh va/hodc phuong an cua sang

’
A

ché:
R' 1a metyl, va

R? 14 metyl, etyl, etynyl, clo, metoxy hodc flometoxy; con tét hon 1a metyl, clo

hoic metoxy; t6t hon nita 1a metyl hodc metoxy; t6t nhat 1a metyl.

Theo phuong 4n uu tién hon khac, vi du, theo tAt ca cac khia canh va/hoac

phuong an cda sang che:
R!'1a clo, va

R? 14 etyl, etynyl, clo, metoxy hozc flometoxy; con tét hon 14 clo hodc metoxy;
t6t nhét 12 metoxy.

Theo phuong 4n wu ti€n hon khac nita, vi du, theo tit ca cac khia canh va/hodc
phuong 4n cta sang ché:

R'Ia clo, va

R’ 1a etoxy hodc MeO-CH,-CH,-O-, con tdt hon 1a etoxy.

Theo phuong an wu tién nhit cia sang ché (ma vi du, c6 thé ap dung cho tit ca
céc khia canh va/hoic phuong an cta sang ché), R' 1a metyl, R? 1a metyl, va X Ia
metyl hoic clo (tdt nhét 12 metyl).

Theo phuong 4n uu tién cao khac ciia sang ché, (ma vi du, ¢6 thé ap dung cho tat
ca cac khia canh vd/hodc phuong an cta sang ché), R' 1a metyl, R? 1a clo, va X la
metyl hodc clo (6t hon 14 metyl).

Theo phuong 4n wu tién khéc ciia sang ché (ma vi du, ¢6 thé ap dung cho tét ca
céc khia canh vd/hoic phuong 4n cia sang ché), R' 1a metyl, R* 1a etynyl, va X Ia

metyl hodc clo (t6t hon 1a metyl).
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Theo phuong 4n uu tién khac ctia sang ché (ma vi du, c6 thé ap dung cho tit ca
c4c khia canh va/hodc phuwong 4n cua sang ché), R' 1a metyl, R* Ia metoxy, va X la
metyl hoic clo (t6t hon 1a metyl).

Theo mot phuong 4n cu thé khéac ctia sang ché (ma vi du, ¢6 thé 4p dung cho tét
c& cac khia canh va/hodc phuong 4n ctia sang ché), R' 1a metyl, R? 14 hydro, va X 1a
metyl hoic clo (t6t hon 1a metyl).

Theo phuong 4n uu tién rat cao khac cta sang ché (ma vi du, ¢6 thé ap dung cho
tat ca cac khia canh va/hodc phuong 4n ciia sang ché), R' 1a clo, R? 1a metoxy, va X 1a
metyl hoic clo (t6t hon 1a metyl).

Theo phuong 4n uu tién cao khic ctia sang ché, (ma vi du, c6 thé ap dung cho tat
c4 cac khia canh va/hodc phuwong an cua sang ché), R' 1a clo, R* 1a clo, va X la metyl
hoic clo (6t hon 1a metyl).

Theo mot phuong 4n cu thé khéc cia sang ché (ma vi du, ¢6 thé ap dung cho tt
c& céc khia canh va/hodc phuong 4n ctia sang ché), R' 1a clo, R? 1a hydro, va X 1a
metyl hodc clo (t6t hon 12 metyl).

Theo phuong 4n wu tién cao khac ciia sang ché, (ma vi du, c6 thé ap dung cho tit
ca cac khia canh vd/hoic phuong an cua sang ché), R' 1a clo, R* 1a etoxy, va X la
metyl hoic clo (t6t hon 1a metyl).

T6t hon 1, vi du, theo tit ca cac khia canh va/hoic phuong 4n cta sang ché,
when R* va R’ cling 13, thi R* va R’ cing 12 -(CHy)p- hodic -(CHy),s-CR7)(R™)-
(CHZ)n6"

Tét hon 13, R 14 C;-Cyalkyl; va R 1a hydro hodc C;-Calkyl.

T6t hon 14, n4 1a 2 hodc 3.

Tét hon 13, n5 va n6 doc 1ap 14 0, 1 hodc 2 vé6i didu kién 1a n5 + n6 1a 1 hoic 2.

Tét hon 1, vi du, theo tit ca cac khia canh va/hodic phuong 4n cuia sang ché, néu
R* va R’ cing la (ma dugc uu tién), thi R* va R’ ciing 1a -(CHy)yy- hodc -(CHy)ys-
CR™(R™)-(CHy)ye;

trong d6 R 1a C;-C,alkyl; R™ 14 hydro hodc C,-C,alkyl;

n4 1a 1, 2 hodc 3 (t6t hon 1a 2 hodc 3); va
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nS va n6 doc 1ap 1a 0, 1 hodc 2 vé6i didu kién 12 n5 + n6 13 0, 1 hodc 2 (t6t hon 1a

1 hodc 2).

T6t hon 13, vi du, theo tit ca cac khia canh va/hodc phuong an cia sang ché, R’ ,
R*, R’ va/hodc R®, doc lap véi nhau, 1a hydro, C;-Csalkyl (vi du, C,-Calkyl), Cp-
Calkynyl (cu thé 1a C,-Csalkynyl-CH,-, vi du, etynyl-CH,-), C;-CsalkoxyC;-Csalkyl,
CI-C3alkylthi0C1—C3élkyl, C;-CsalkylsulfinylCy-Csalkyl, C;-CialkylsulfonylC;-
Csalkyl; C3-Cyxycloalkyl (cu thé 1 xyclopropyl); hodc heteroxyclyl don vong ¢o6 4, 5
hodc 6 (vi du, 4 hodc 5) canh khong dugc thé c6 mot nguyén t khac loai trén vong
doc 1ap dugc chon tir oxy, luu huynh va nito, va dugc gin ¢ nguyén ti cacbon trén
vong trong heteroxyclyl (cu thé 1a tetrahydrofuranyl nhu tetrahydrofuran-3-yl, hodc
tetrahydropyranyl nhu tetrahydropyran-4-yl);

v6i didu kién 1a khong nhiéu hon mét (cu thé 1a khong ¢6) R, R*, R® va R® 1a
alkenyl, alkynyl, alkoxyalkyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl,
xycloalkyl hodc heteroxyclyl;

hodc R? va R* ciing 1 -(CH,)y;- hodc -(CHy)po-X'-(CHy)ps- va R® va R® nhu duge
dinh nghia & day (vi du, néu trén), hodc R’ va R® ciing 13 -(CH,),;- hodc -(CHy)p-X -
(CHp)p3- va R® va R* nhu dugc dinh nghia ¢ day (vi du, néu trén);

trong do X'12 0, S, S(0), S(O),, NH, N(C;-Csalkyl), N(C;-C,alkoxy), C(H)(C;-
C,alkyl), C(C4-Cyalkyl), hodc C(H)(C,-C,alkoxy);

nl 1a 4 hoac 5; va

n2 van3 doc lap 1a 1, 2 hodc 3 vdi diéukiénlan2 +n31a3 hoic 4;
va/hodc R* va R’ ciing 13 -(CHy)pg- hodic ~(CH,)ps-C(R™)R)-(CH,) -
trong d6 R7 1a C;-C,alkyl; R7 1a hydro hodc C;-C,alkyl;

n4 1a 1, 2 hodc 3 (cu thé 1a 2 hoac 3); va

nS van6 doc lap 1a 0, 1 hodc 2 véi diéu kién lan5 + n6 12 0, 1 hodc 2 (cu thé 1a 1
hoac 2).

T6t hon 13, vi du, theo tit ca cac khia canh va/hodc phuong an cia sang ché, R? ,
R*, R’ va/hoic R®, doc 1ap voi nhau, 1a hydro, Ci-Cjalkyl (vi du, C;-Cialkyl), Cp-
Cjalkynyl (cu thé 1a C,-Cialkynyl-CH,-, vi dy, etynyl-CH,-), C;-CsalkoxyC;-Csalkyl
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(cu thé 1a C;-CralkoxyC,-Cralkyl), C;-CialkylthioC;-Cialkyl (cu thé la C,-
CialkylthioC;-Csalkyl), C;-CsalkylsulfinylC;-Csalkyl (cu thé 1a C,-CyalkylsulfinylCy-
Csalkyl), C;-CsalkylsulfonylC,-Cjalkyl (cu thé 1a C;-CyalkylsulfonylC,-Cjalkyl); Cs-
C,xycloalkyl (cu thé 1a xyclopropyl); hodc heteroxyclyl don vong c¢6 4, 5 hoac 6 (vi
du, 4 hodc 5) canh khong duoc thé co mot nguyén tir khic loai trén vong doc 1ap duoc
chon tir oxy, luu huynh va nito, va duoc gin & nguyén tir cacbon trén vong trong
heteroxyclyl (cu thé 1a tetrahydrofuranyl nhu tetrahydrofuran-3-yl, hoac
tetrahydropyranyl nhu tetrahydropyran-4-yl);

v6i didu kién 1a khong nhiéu hon mét (cu thé 1a khong c6) R®, R*, R’ va R® 1a
alkenyl, alkynyl, alkoxyalkyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl,
xycloalkyl hodc heteroxyclyl;

va/hoic R* va R ciing 14 -(CHy),4- hodic -(CHy)ns-C(R7*)(R)-(CHy)6-;

trong d6 R™ 14 C,-Cyalkyl; R™ 1a hydro hodc C;-Calkyl;

n4 1a 2 hoac 3; va

n5 van6 doc 1ap 14 0, 1 hoac 2 véi diéukiénlan5 +n61a1 hodc 2.

Con tbt hon 14, R3, R R® vi/hodc R, doc 14p véi nhau, 1a hydro, C;-Csalkyl (cu
thé 1a C;-Cyalkyl nhu metyl) hodc C,;-CsalkoxyC,;-Csalkyl (cu thé 1a Ci-CyalkoxyCi-
Caalkyl); v6i diéu kién 1a khong nhiéu hon mot (cu thé 1a khong c6) R3, R*, R’ va R® 1a
alkoxyalkyl;

va/hoic R* va R® ciing 14 -(CH,)4- hodic -(CHy)ps-C(R7*)(R™)-(CHy)6-;

trong d6 R™ 1a C;-Calkyl; R™ 12 hydro hodc C;-Calkyl;

n4 l1a 2 hoac 3; va

n5 van6 doc 1ap 1a 0, 1 hoac 2 véi diéukiénlans +n61a 1 hoac 2.

Tham chi tét hon 13, R?, R, R® va/hodc R®, doc 1ap voi nhau, 13 hydro hodc C;-
Caalkyl (6t hon la hydro hodc metyl); va/hodc R* va R® ciing 13 -(CH,),4- trong d6 nd
1a 2 hoac 3.

Tét nhét 1a (dac biét 1a khi Y 1a CR*R’ hodc -CR'R'CR"?R".), R, R*, R® va R®
1a hydro; hodc R* va R’ cing 12 -(CH,),- trong d6 n4 1a 2 hodc 3, va R® va R® 1a
hydro.

-25-



23892

T6t hon 13, vi duy, theo tAt ca cac khia canh va/hodc phuong an cia sang ché, it
nhat mot (5t hon 1a 2, 3 hoic 4, con t6t hon 1a 3 hodc 4, tét nhét la ca bén) R, R*, R®
va R6, doc 1ap v6i nhau, 1a hydro hoac C,-Cjalkyl (vi du, H hodc C;-Csalkyl, hoic H
hodc C;-C,alkyl);

hozc R* vaR’ cung nhau nhu dugc mo ta & day.

Tét hon 13, vi du, theo tit ca cac khia canh va/hodic phuong 4n ciia sang ché, Y 1a

0, S, S(0), S(0),, C(0), CR*R” hodc -CRR''CR?R -,
Tét hon 13, Y 12 O, C(0), CR®*R” hogc -CR’R!'CR’R -,
Tham chi t6t hon 13, Y 12 O hoic CR*R’, cu thé 1a O hodc CH,.
Tét nhat 13, Y 1a CR®R®, cu thé 1a CH,.

Tt hon 14, vi du, theo tit ca cac khia canh va/hodc phuong an cua sang ché, & R®
va R’, mot hodc ca hai R® va R’1a hydro; hodc R® va R’ cung 1a -(CH,),o- hodc tt hon
14 -(CH,)ng-X>-(CH,)yo-. Theo phuong 4n nay, tét hon 1a Y 1a CR®R® va/hoic t6t hon 1a
X*1a 0.

Theo mét phuwong an cu thé, R® va R’ cung nhau va 1 -(CH,),;- hodc tét hon 1a
-(CH,)ng-X>-(CH,)po-. Theo phuong an nay, tdt hon 1a Y 1a CR®R’ va/hodc tét hon 1a

X*1a0.

Tbt hon 1a, vi du, theo tit ca cac khia canh vd/hodc phuong an cia sang ché, X2
1a 0, S, S(0), S(0),, C(H)(C;-Csalkyl), C(C,-C,alkyl), hoic C(H)(C;-Csalkoxy). Tét
nhit 13, X* 14 O.

Tét hon 14, n7 14 2, 3, 4 hodc 5, t6t hon 12 4 hogc 5.

Tét hon 13, n8 va n9 doclap 1a 1, 2 hoac 3 véi diéu kién 1a n8 + n9 1a 2, 3 hoic 4.

T6t hon 13, n8 + n9 1a 3 hodc 4. THt nhét 13, n8 12 2 va n9 1a 2 (trong truong hop
do, tét hon 1a, X* 1a 0).

Tét hon 14, vi du, theo tit ca cac khia canh vd/hodc phuong an cua sang ché, RS

vaR’ ddc lap véi nhau la:

hydro, Cy-Cyalkyl (cu thé 1a Ci-Calkyl), C,-Csalkenyl-CH,- (cu thé 1a etenyl-
CH,-), C»-Csalkynyl-CH,- (cu thé 14 etynyl-CH,-), C;-Cfloalkyl (cu thé 1a C,floalkyl),
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C,-CsalkoxyC;-Csalkyl, C;-CsalkylthioCy-Csalkyl, C;-CsalkylsulfinylC;-Csalkyl, hoic
C,;-CsalkylsulfonylC;-Csalkyl;

C;-Cexycloalkyl hodc C3-Cexycloalkyl dugc thé bing mét hodc hai phan tir thé
ma doc 1ap 1a C;-Csalkyl (cu thé 1a metyl hodc etyl) hodc C;-C,floalkyl; va trong d6
mot géc CH, trén vong cta Cy-Cexycloalkyl tuy v (vi du, tdt hon 1a) duge thay thé
bing nguyén ti oxy hodc luu huynh hodc bing gbc S(0), S(0),, NH, N(C;-Calkyl),
N(C;-Cafloalkyl), N[C(O)C,-Csalkyl], N[C(O)C4-Csfloalkyl] hodac N(C;-C,alkoxy);

C;-Cexycloalkyl dugc thé bing mot phan tir thé 1a C;-Csalkoxy (cu thé 1a C;-
C,alkoxy) va tity ¥ con duge thé bang mot phan tir thé 1a C;-Cyalkyl (cu thé 1a metyl);

C;-CexycloalkylCi-Cralkyl- (cu thé 1a Cs-Cexycloalkylmetyl-) hodc Cs-
CexycloalkylC;-Cyalkyl- (cu thé 1a Cs-Cexycloalkylmetyl-) dugce thé bing mot hodc
hai phén tr thé trén vong ma doc 1ap 1a C;-Csalkyl hodc C;-C,floalkyl; va trong d6
mot géc CH, trén vong cia C,-CexycloalkylCi-Calkyl- (cu th& 1a C,-
Cexycloalkylmetyl-) tiy y (vi du, t6t hon 1a) dugc thay thé biang nguyén ti oxy hoac
luu huynh hoic bing gbc S(O), S(0),, NH, N(C;-Calkyl), N(C;-C,floalkyl),
N[C(0)C,-Csalkyl], N[C(O)C;-C,floalkyl] hodc N(C;-Cralkoxy);

C;-CexycloalkylC;-Chalkyl- (cu thé 1a C3-Cexycloalkylmetyl-) dugc thé bing mot
phan tir thé trén vong la C-Csalkoxy (cu thé 1a C;-Cralkoxy) va tly ¥ con dugc thé
bing mot phan tir thé trén vong 1a C,-Cyalkyl (cu thé 12 metyl); hodc

Het hodc Het-CH,-, trong d6 Het 1a heteroaryl, dugc gén & cacbon trén vong, ma
tuy v dugc thé b@fmg 1, 2 hoac 3 (cu thé 1a 1 hodc 2, vi du, 1) cac phén tir thé & cacbon
trén vong doc 1ap 1a C;-Csalkyl (vi du, Ci-Calkyl), C;-Csfloalkyl, C;-Csalkyl-C(O)-,
C-Cafloalkyl-C(O)-, hydroxy (bao gdm chat hd bién oxo bt ky), C,-Csalkenyl (vi du,
etenyl hodc prop-1-enyl), C,-Csalkynyl (vi du, etynyl hodc prop-1-ynyl), C;-Csalkoxy
(vi du, C;-Cjalkoxy), C;-C,floalkoxy, halogen (vi du, flo hoac clo), xyano hodc nitro,
v6i didu kién 1a halogen khong phai flo, alkoxy hodc floalkoxy bat ky khong dugc thé
& cacbon trén vong bt ky lién két truc tiép vdi nito trén vong cua heteroaryl; va/hodc,
trong truong hop cua vong heteroaryl 5 canh chira nguyén tir nito trén vong khong
tham gia vao lién két ddi trén vong C=N, heteroaryl nay tiy y duoc thé trén nguyén tu

nito trén vong khong tham gia vao lién két doi trén vong C=N bodi mot phan tir thé C;-

-27-



23892

Csalkyl, Cy-Csfloalkyl, C;-Csalkyl-C(O)-, C-C,floalkyl-C(O)- hodc C;-C,alkyl-S(O),-
v6i diéu kién 1a khong nhidu hon mot nhém R® va R’ 1a xycloalkyl tuy ¥ duge thé;
xycloalkyl tiiy ¥ duge thé trong d6 mot gbec CH, trén vong duoc thay thé bing nguyén
tt oxy hodc luu huynh hoic bing gbc S(0O), S(O), NH, N(C;-Csalkyl), N(C;-
Cofloalkyl), N[C(O)C;-Csalkyl], N[C(O)C;-C,floalkyl] hodc N(C;-C,alkoxy);
xycloalkenyl tiy ¥ dwgc thé; xycloalkyl-alkyl- tiy y dugc thé; xycloalkyl-alkyl- tuy y
dugc thé trong d6 mot gbe CH, dugce thay thé bing nguyén tir oxy hodc luu huynh
hogc bang gdc S(0), S(0),, NH, N(C-Csalkyl), N(C,-Cafloalkyl), N[C(O)C;-Csalkyl],
N[C(O)C;-Cyfloalkyl] hodc N(C;-Cjalkoxy); hodc Het hodc Het-CH,-;

hoic R® 1a hydro hodc Ci-Csalkyl (cu thé 1a H hoic Me), va R’ 1a C,-Cjalkoxy

(cu thé 1a metoxy);
hodc R® va R’ ciing 13 -(CH,),7- hodc ~(CH,)pg-X>~(CHy)po--

Theo phuong 4n wu tién néu trén, t6t hon 1a Y 1a CR*R’ va/hoic tdt hon 1a X2 1a

T6t hon 13, vi du, theo tit ca cic khia canh va/hodc phuong én cia sang ché:
R® 1a hydro hodc C,-Caalkyl (t5t hon 1a H hodc Me, tét hon 1a hydro); va

R’ la:

C;-Cralkoxy (cu thé 12 metoxy);

C,-Csalkynyl-CH,- (cu thé 1a etynyl-CH,-);

C-CsalkoxyC;-Csalkyl;

C;-CsalkylthioC,-Csalkyl (t6t hon 1a C;-Cyalkylthio-CH,CH,- hogc tét hon 1a C;-
C,alkylthio-CH(Me)CH,-);

C,-CsalkylsulfinylC;-Csalkyl;

C,-CsalkylsulfonylCy-Csalkyl;

C;-Cexycloalkyl hodc C;3-Cgxycloalkyl duge thé bing mot hodc hai phén tir thé
ma doc 1ap 1a C-Csalkyl (cu thé 1a metyl hodc etyl) hodc C;-C,floalkyl; va trong do

mdt gbc CH, trén vong cua C4-Cexycloalkyl tuy v (vi du, tdt hon 1a) duogc thay thé

béng nguyén tr oxy hodc luu huynh hoac béng géc S(O), S(0),, NH, N(C;-Csalkyl),
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N(C;-Cyfloalkyl), N[C(O)C;-Csalkyl], N[C(O)C;-C,floalkyl] hodc N(C;-C,alkoxy)
(hodc tot hon 1a dugc thay thé bing nguyén tir oxy hogc Ivu huynh hodc bing gbc
S(O), S(O),, NH, N(C;-Csalkyl) hodc N(C,-C,alkoxy); hodc con tdt hon 1a duogc thay

thé bang nguyén tir oxy hoic luu huynh);

C3-Cgxycloalkyl duge thé bing mot phan tir thé 1a C,-Csalkoxy (cu thé 1a C;-
C,alkoxy) va tiry ¥ con duge thé bang mot phén tir thé 1a C;-Caalkyl (cu thé 1a metyl);

Cs-Cexycloalkylmetyl- hodc C3-Cexycloalkylmetyl- duge thé bing mot hodc hai
phin tir thé trén vong ma doc lap 1a C;-Csalkyl (cu thé 1a C,-Chalkyl) hodc C;-
C,floalkyl; va trong d6 mot gdc CH, trén vong cua Cy-Cexycloalkylmetyl- tuy y (vi du,
t6t hon 14) dugc thay thé bang nguyén tir oxy hodc luu huynh hodc bing gbc S(O),
S(0),, NH, N(C;-Chalkyl), N(C;-Cifloalkyl), N[C(0)C,-Csalkyl], N[C(O)C;-
Cafloalkyl] hodc N(C;-Cjalkoxy) (hodc tét hon 1a dugc thay thé bing nguyén tir oxy
hoic Iuu huynh hogc bang gbc N[C(0)C;-Csalkyl] hodc N[C(O)C;-C,floalkyl]);

Cs-Cexycloalkylmetyl- dugc thé béng mot phén ttr thé trén vong la Ci-Cjalkoxy
(cu thé 1a C-Cralkoxy) va tity ¥ con duge thé bang mot phén tir thé trén vong la C;-

C,alkyl (cu thé 12 metyl); hodc

Het hodc Het-CH,-, trong d6 Het 1a heteroaryl, duoc gin & cacbon trén vong, ma
tiry ¥ dugc thé bing 1, 2 hogc 3 (cu thé 1a 1 hodc 2, vi du, 1) céc phin tir thé & cacbon
trén vong doc 1ap 1a C;-Csalkyl (cu thé 1a C;-Csalkyl), C,-Cyfloalkyl (cu thé la
Cifloalkyl), C;-Csalkyl-C(O)-, Ci-Cafloalkyl-C(O)-, hydroxy (bao gbém chéit hd bién
oxo bit ky), C,-Csalkenyl (cu thé 1a etenyl hodc prop-1-enyl), C,-Csalkynyl (cu thé 1a
etynyl hodc prop-1-ynyl), C;-Csalkoxy (cu thé 1a C;-Cyalkoxy), C;-Csfloalkoxy (cu thé
la Cfloalkoxy), halogen (cu thé 14 flo hodc clo), xyano hodc nitro, véi didu kién la
halogen khong phai flo, alkoxy hozc floalkoxy bit ky khong dugc thé & cacbon trén
vong bat ky lién két truc tiép véi nito trén vong cua heteroaryl; va/hodc, trong truong
hop cta vong heteroaryl 5 canh chtra nguyén tir nito trén vong khong tham gia vao lién
két ddi trén vong C=N, heteroaryl nay tuy y dugc thé trén nguyeén tu nito trén vong
khong tham gia vao lién két doi trén vong C=N boi mot phan tir thé C;-Calkyl, C;-
C,floalkyl, C;-Csalkyl-C(O)-, C;-C,floalkyl-C(O)- hoic C;-C,alkyl-S(O),-;

hodc R® va R? ciing 12 -(CH,),7- hodc -(CH,)pg-X>-(CHa )yo--
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Theo phuong 4n duge uu tién hon néu trén, tdt hon 1a Y 1a CR®R’ va/hoic tbt
hon 1a X* 14 O.
Tham chi tét hon 14, vi du, theo tit ca cac khia canh va/hodc phuong an cia sang

ché:

R®1a hydro hodc C;-Csalkyl (tét hon 13 H hoiic Me, t6t hon 1a hydro); va

R’ 1a:

C;-CsalkylthioC;-Csalkyl (t6t hon 1a C,-C,alkylthio-CH,CH,- hodc tdt hon 1a Cy-
C,alkylthio-CH(Me)CH,-);

C;-Cexycloalkyl hodc C;-Cgxycloalkyl duge thé bing mot hodc hai phan tir thé
ma doc 14p 1a C;-Cialkyl (cu thé 1a metyl hodc etyl) hodc Ci-Cyfloalkyl; va trong dé
mdt gbc CH, trén vong cia C4-Cexycloalkyl dugc thay thé bang nguyén tir oxy hodc
lvu huynh hodc bang géc S(0), S(0), NH, N(C;-Csalkyl), N(C;-Cyfloalkyl),
N[C(O)C;-Csalkyl], N[C(O)C;-C,floalkyl] hoic N(C;-C,alkoxy) (hodc tét hon 1a duge
thay thé bang nguyén tir oxy hodc luu huynh hodc bang gbc S(0), S(O),, NH, N(Cy-
Csalkyl) hodc N(C;-C,alkoxy); hodc tt hon 1a duoc thay thé bang nguyén tr oxy hoac
luu huynh);

C;-Cexycloalkylmetyl- hodic Cs-Cexycloalkylmetyl- duge thé bang mot hodc hai
phdn t&r thé trén vong ma doc 1ap 1a C-Cialkyl (cu thé 1a C,-Chalkyl) hodc C,-
C,floalkyl; va trong d6 mot géc CH, trén vong cua Cy-Cexycloalkylmetyl- dugc thay
thé bang nguyén tir oxy hodc luu huynh hodc bing gbc S(O), S(O),, NH, N(C)-
Cralkyl), N(C;-Csfloalkyl), N[C(O)C;-Csalkyl], N[C(O)C;-C,floalkyl] hodc N(C;-
Cralkoxy) (hodc t6t hon 1a dugc thay thé bang nguyén tir oxy hoic luu huynh hoac
bang gbc N[C(O)C;-Csalkyl] hodc N[C(O)C,-C,floalkyl]); hoac

Het hodc Het-CH,-, trong d6 Het 13 heteroaryl, duoc gin & cacbon trén vong, ma
tuy y duoc thé béng 1, 2 hodc 3 (cu thé 1a 1 hoac 2, vi du, 1) cac phén ttr thé & cacbon
trén vong doc lap la C;-Cialkyl (cu thé 1a C;-Cialkyl), C;-Csfloalkyl (cu thé 1a
Cfloalkyl), C;-Csalkyl-C(O)-, C,-C,floalkyl-C(O)-, hydroxy (bao gdm chét hd bién
oxo bét k), C,-Csalkenyl (cu thé 1 etenyl hoic prop-1-enyl), C,-Csalkynyl (cu thé 1a
etynyl hodc prop-1-ynyl), C;-Csalkoxy (cu thé 1a C,-Cyalkoxy), Cy-C,floalkoxy (cu thé

1a C,floalkoxy), halogen (cu thé 1a flo hoic clo), xyano hoic nitro, v6i diéu kién 1a
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halogen khong phai flo, alkoxy hodc floalkoxy bat ky khong duge thé & cacbon trén
vong bat ky lién két truc tiép véi nito trén vong cua heteroaryl; va’hodc, trong trueong
hop cua vong heteroaryl 5 canh chira nguyén tir nito trén vong khong tham gia vao lién
két doi trén vong C=N, heteroaryl nay tiy y dugc thé trén nguyén tu nito trén vong
khong tham gia vao lién két doi trén vong C=N béi mot phin tir thé C,-Csalkyl, C;-
Cfloalkyl, C;-Csalkyl-C(O)-, C;-Csfloalkyl-C(O)- hodc C;-C,alkyl-S(O),-;

hodc R® va R’ cting 14 -(CH,),7- hodc -(CH,),s-X2-(CHy),o-.

Theo phuong 4n thdm chi con wu tién hon nita néu trén, tét hon 1a Y 1a CR®R’

va/hodc t6t hon 1a X* 13 O.

Theo mot phuong 4n wu tién (ma vi du, c¢6 thé 4p dung cho tit ca cac khia canh
va’hodc phuong én clia sang ché), R® va R’ 13, doc lap vdi nhau, hydro hodc C;-
Csalkyl (t6t hon 14 hydro hodc C;-Chalkyl, nhu hydro hodc metyl). Theo phuong an
nay, t6t hon 13, Y 1a CR*R’.

Theo phuong 4n wu tién khac (ma vi du, ¢6 thé ap dung cho tit ca cc khia canh
va/hodc phuong 4n cla séng ché), R® 1a hydro, va R’ 1a C;-CialkylthioC,-Csalkyl.
Theo phuong an nay, R’ t5t hon la C-Csalkylthio-CH,CH,- hodac tdt hon 1a Ci-
C,alkylthio-CH(Me)CH,-. Theo phuong 4n nay, tét hon 13, Y 1a CR®R’.

Theo phuong 4n uu tién khac (ma vi du, c6 thé 4p dung cho tit ca cac khia canh
va/hodc phuong an cua sang ché), R® 1a hydro va R’ 1a C4-Cexycloalkylmetyl- hoac C,-
Cexycloalkylmetyl- dugc thé bing mot hodc hai phin tir thé trén vong ma doc 1ap 1a
C;-Csalkyl (cu thé 1a C;-Caalkyl) hogc C,-Cafloalkyl, va trong d6 mot gbe CH, trén
vong duge thay thé bang nguyén tir oxy hodc luu huynh hoic bang gbc S(0), S(O),,
NH, N(C,;-C,alkyl), N(C,;-Cxfloalkyl), N[C(O)C,;-Csalkyl], N[C(O)C;-C,floalkyl] hoic
N(C;-Calkoxy) (hodc tét hon 1a dugc thay thé bang nguyén tir oxy hodc luu huynh
hogc bang gdc N[C(O)C;-Csalkyl] hodc N[C(O)C;-Csfloalkyl]). Theo phuong 4n nay,
tot hon 13, Y 1a CR*R’.

Theo phuong 4n uu tién nay, thi tot hon 1a R® 1a hydro va R’ 1a heteroxyclyl-
metyl-, trong d6 heteroxyclyl 1a Q, trong d6 Q 1a mot trong s6 cac cong thirc con sau

Qla Q29 Q39 Q49 QS: Q6: Q73 Q33> Q349 Q37> Q383 Q4l: Q425 Q43a Q44> Q479 Q87a Q899 Q90

hodc Qo7 :
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T o o Q
O O S S o A
Q, Q, Q, Q, Q,
0 . N . . 5
Q Q; Qg s S
A Os 0
< S o=l
°73 0~ A O7R A
O o) A A
Qs Q4 Qy Qus Q,
o, ot 0L Y
Ly
N N
Q,; Qg7 Q A
89 Qg Qo7
trong do:

A 1a vi tri gan vao goc -metyl-; va

R 1a hydro, C;-C,alkyl (vi du, metyl), C,-C,floalkyl (vi du, C,floalkyl), -
C(O)C;-Csalkyl (vi duy, -C(O)metyl), -C(O)C;-Cyfloalkyl (vi du, -C(O)C;floalkyl) hodc
Cy-Csalkoxy.

Tét hon 1a, Q 1a mdt trong sb céc cong thirc con Qi, Qz, Q4, Qs, Q7, Q33, Q34 Quis

Qu2, Qu3, Qus, Qg7, Qgo hoiic Qgp. Tham chi tét hon 14, Q 1a mot trong sb cac cong thuc

con Qa, Qg, Q7, Q33, Q34, Q41, Qu2, Qu3, Qua, Qg7, Qg9 hodc Qgy.

Tét hon nia 13, Q la mdt trong sb cac cong thuc con Q,, Q7, Qg7 hoac Qgy. Con

t6t hon nira 14, Q 1a mot trong sb cac cdng thirc con Q,, Q7 hodc Qqy.

Tt nhét 13, Q 14 cong thirc con Q.
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Tét hon 13, R* 1a -C(0)C,-Csalkyl (vi du, -C(O)metyl) hoic -C(O)C;-C,floalkyl
(vi dy, -C(O)C,floalkyl).

Theo mdt phuong 4n wu tién ctia séng ché (ma vi du, ¢6 thé ap dung cho tit ca
céc khia canh va/hodc phuong 4n cia sang ché), R® 1a hydro, va R’ 1a tetrahydro-2 H-
L

pyran-4-yl ( ) hodc (tetrahydro-2H-pyran-4-yl)-metyl-. Theo phuong an nay,

t6t hon 13, Y 1a CR*R’. Khi R’ 1a (tetrahydro-2H-pyran-4-yl)-metyl-, thi R® 1a Q-
@)
metyl- trong d6 Q; 1a A trong d6 A 1a vi tri gin vao gbc -metyl-.

Theo phuong 4n wu tién khac (ma vi du, ¢6 thé 4p dung cho tit ca cac khia canh
va/hodc phuong 4n cua sang ché), R® 1a hydro va R’ 12 Het hodc Het-CH,- nhu duoc
dinh nghia & day. Theo phwong 4n nay, tét hon 14, R® 1a hydro va R’ 1a Het nhu duoc
dinh nghia & day. Theo phwong 4n nay, tét hon 13, Y 1a CR®R’.

Tét hon 13, vi dy, theo tit ca cac khia canh va/hodc phuong an cia sang ché, Het
1a heteroaryl (cu thé 14 heteroaryl vong don), dugc gin & cacbon trén vong, ma tuy y
duoc thé béng 1, 2 hodc 3 (cu thé 1a 1 hodc 2, vi du, 1) céac phén tr thé & cacbon trén
vong doc 14p la C;-Calkyl, C,floalkyl, Cy-C,alkyl-C(O)-, C,floalkyl-C(O)-, hydroxy
(bao gdm chit hd bién oxo bat ky), etynyl, prop-1-ynyl, C;-Cyalkoxy, C,floalkoxy, flo,
clo, brom, xyano hoic nitro, v6i diéu kién 1a any clo, brom, alkoxy hodc floalkoxy
khong dugc thé & cacbon trén vong bét ky lién két truc tiép véi nito trén vong cua

heteroaryl;

va/hodc, trong trudng hop ciia vong heteroaryl 5 canh chira nguyén tir nito trén
vong khong tham gia vao lién két dbi trén vong C=N, heteroaryl nay tuy y dugc thé
trén nguyén tir nito trén vong khong tham gia vao lién két doi trén vong C=N bdi mot
phan tir thé C;-Csalkyl, C,-C,floalkyl, C;-Csalkyl-C(O)-, C;-C,floalkyl-C(O)- hogc
C,-C,alkyl-S(O),-.

T6t hon 14, vi du, theo tit ca cac khia canh va/hodc phuong én cla sang ché, Het
1a heteroaryl (cu thé 14 heteroaryl vong don), dugc gin & cacbon trén vong, ma tuy y

duoc thé bé‘mg 1 hodic 2 (cu thé 1a 1) cac phén ttr thé & cacbon trén vong doc 1ap 1a C;-
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Caalkyl (cu thé 1a metyl), C,floalkyl (cu thé 1a CF;), C;-C,alkyl-C(O)- (cu thé 1a Me-
C(0)-), Cifloalkyl-C(O)-, etynyl, prop-1-ynyl, flo hoic xyano;

va/hodc, trong trudng hop ctia vong heteroaryl 5 canh chira nguyén tir nito trén
vong khong tham gia vao lién két doi trén vong C=N, heteroaryl nay tiy y dugc thé
trén nguyén t nito trén vong khong tham gia vao lién két doi trén vong C=N bdi mot

phén tir thé C,-Cyalkyl (vi du, metyl), C,floalkyl,metyl-C(O)- hodc C;floalkyl-C(O)-.

Tét hon 13, vi du, theo tit ca cac khia canh va/hodc phuong an cta sang ché, Het
1a heteroaryl (cu thé 1a heteroaryl vong don), duoc gin & cacbon trén vong, ma tuy y
duge thé bang 1 hoidc 2 (cu thé 1a 1) cac phan ti thé & cacbon trén vong doc lap 1a C;-

Calkyl (cu thé 1a metyl), C,floalkyl (cu thé 1a CF3), flo hodc xyano;

va/hodc, trong truong hop clia vong heteroaryl 5 canh chira nguyén tir nito trén
vong khong tham gia vao lién két doi trén vong C=N, heteroaryl nay tiy y dugc thé
trén nguyén ti nito trén vong khong tham gia vao lién két dbi trén vong C=N bdi mot

phan tir thé metyl.

Tét hon 14, vi du, theo tit ca cac khia canh va/hodc phuong an cua sang ché, Het
1a heteroaryl vong don tiy y dugc thé, duoc gin & cacbon trén vong. Nhu heteroaryl

vong don c6 thé 1a heteroaryl vong don 5 hodc 6 canh.

Tét hon 14, vi du, theo tit ca cac khia canh va/hodc phuong an cua sang ché, Het

1a heteroaryl vong don tity ¥ duoc thé, duge gin & cacbon trén vong, ma la:

pyridinyl (5t hon 1a pyridin-3-yl hoc tt nhét 1a pyridin-2-yl), pyrazolyl (t6t hon
1a pyrazol-5-yl hodc pyrazol-4-yl, hoic tdt nhét 1a pyrazol-3-yl), imidazolyl (t5t hon 14
imidazol-2-yl), pyrazinyl, pyrimidinyl (t5t hon 14 pyrimidin-4-yl), pyridazinyl (t5t hon
1a pyridazin-3-yl), triazolyl (vi du, 1,2,3-triazolyl), tetrazol-5-yl, oxazolyl, thiazolyl,
isoxazolyl, isothiazolyl hodc oxadiazolyl; tiy ¥ c6 mit (vi du, néu c6 thé vé mat hoa
hoc) dué6i dang mudi néng hoa dung cia nd (nhu mubi cOng axit nong hoa dung cia
no).

Tham chi tét hon 14, vi du, theo tt ca céac khia canh vd/hodc phuong an cua sang

ché, Het 14 heteroaryl vong don tuy y duoc thé, duoc gin & cacbon trén vong, ma la:

pyridinyl (t6t hon 12 pyridin-3-yl hodc tdt nhét 1a pyridin-2-yl), pyrazolyl (t6t hon
1a pyrazol-5-yl hodc pyrazol-4-yl, hodc tét nhét 14 pyrazol-3-yl), imidazolyl (t5t hon 1a
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imidazol-2-yl), pyrazinyl, pyrimidinyl (t5t hon 14 pyrimidin-4-yl), pyridazinyl (t6t hon
14 pyridazin-3-yl), triazolyl (vi du, 1,2,3-triazolyl), hodc tetrazol-5-yl; tiy y ¢6 mat (vi
du, néu c6 thé v& mat hoa hoc) duéi dang mubi ndng hoa dung cta né (nhu mudi cong

axit nong hoa dung ctia no).

Con tot hon 14, vi du, theo tat ca céc khia canh va/hodc phuong an cua sang ché,

Het 1 heteroaryl vong don tury y duge thé, duoc gin & cacbon trén vong, ma la:

pyridinyl (t8t hon 14 pyridin-3-yl hodc tt nhét 1a pyridin-2-yl), pyrazolyl (6t hon
1a pyrazol-5-yl hogc pyrazol-4-yl, hodc t6t nhét la pyrazol-3-yl), imidazolyl (t6t hon 1a
imidazol-2-yl), pyrazinyl, pyrimidinyl (t6t hon 1a pyrimidin-4-yl), hodc pyridazinyl
(tSt hon 1a pyridazin-3-yl); tuy y ¢6 mit (vi du, néu c6 thé vé mit hoa hoc) dudi dang

mudi néng héa dung ciia né (nhu muoi cong axit néng hda dung cia nd).

T6t hon ni¥a 1a, vi du, theo tat cd cac khia canh va/hodc phuong an cua sang ché,

Het 14 heteroaryl vong don tity y duge thé, dugc gin & cacbon trén vong, ma la:

pyridin-3-yl, pyridin-2-yl, hodc pyrazolyl (t6t hon 14 pyrazol-5-yl hodc pyrazol-
4-yl, hodc tdt nhét 1a pyrazol-3-yl); tiy y ¢6 mat (vi du, néu c6 thé vé mat héa hoc)

du6i dang mudi nong hoéa dung ctia né (nhu mudi cfng axit ndng hda dung ciia no).

T6t nhét 1a, vi du, theo tit ca cac khia canh va/hodc phuong an ctia sang ché, Het
13 heteroaryl vong don tily ¥ duoc thé, duge gin & cacbon trén vong, ma la: pyridin-2-
yl hodc pyrazol-3-yl; tity y ¢6 mit (vi du, néu c6 thé vé mit hoa hoc) duéi dang mudi

nong hoéa dung ctia nd (nhu muoi cfng axit nong hdéa dung cta no).

Theo phuong 4n ddc biét uu tién (vi du, theo tAt ca cac khia canh va/hodc phuong
4n cua sang ché) ma, & Het, nguyén tr cacbon trén vong bét ky, ma duogc lién két truc
tiép v6i nguyén tir cacbon trén vong ma 13 diém gan (vi du, hodc tirc 1a diém gin vao
nguyén tir cacbon trung tdm trong gbc Y = CR®*R’ (déi voi Het), hoic ma la diém gin
vao gbc -CH,- (d6i v6i Het-CH,-), khong duge thé. Do do, vi du, tét hon 13, néu Het 1a
pyridin-2-yl tily v duge thé (tiy ¥ ¢6 mat duéi dang mubi nong hoéa dung cia nod), thi
nguyén tir cacbon trén vong & vi tri 3 ctia vong nay (duge tinh d6i voi nguyén tir nito

trén vong clia pyridin) khong dugc thé.
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Tét hon 13, vi du, theo tét ca cac khia canh va/hodc phuong an cua sang ché, Rlo,
R''R'? va/hoge R" 13, doc 1ap v6i nhau, hydro hodc C;-Cyalkyl (cu thé 1a hydro hoic
metyl).

T6t hon 13, hai, ba hogc tat ca R'®, R",R'? va R" 1a hydro.

Tét nhét 13, R' R' R' va R" 1a hydro.

Theo phuong 4n dic biét wu tién cla sang ché (ma vi du, c6 thé 4p dung cho tat

ca céc khia canh va/hodc phuong 4n cuia sang ché):
Y 1a O hoac CR®R’ (6t hon 1a CR*R?); va
R* va R’ ciing 12 v 13 <(CH,)4- hodc -(CHy)ns-C(R7*)(R7®)-(CHy)pg-:
trong d6 R™ 1 C;-C,alkyl; R 14 hydro hodc C;-Coalkyl;
n4 1a 2 hoac 3; va
nS van6 doc 1ap 1a 0, 1 hoac 2 véi didu kién1an5 +n6 1a 1 hodc 2.

Theo phuong 4n dic biét wu tién nay, tét hon 13, Y 1a O hodc CR®R’ (6t hon 1a
CR®R’) trong d6 R® va R’ 13, doc 1ap v6i nhau, hydro hodc C;-Csalkyl (cu thé 13, C,-
Csalkyl nay c6 thé 1a C;-Cyalkyl nhu metyl).

Theo phuong 4n dic biét vu tién nay, thim chi tdt hon1a Y12 O hodc CH,; hodc,
t6t nhat 13, Y 1a CH,.

Theo phuong an dic biét vu tién nay, tbt hon 1a, R’ va R6, doc 1ap véi nhau, 1a
hydro, C;-Csalkyl (cu thé 1a Ci-Csalkyl nhu metyl) hodc C;-CsalkoxyC;-Csalkyl (cu
thé 1a C,-C,alkoxyC;-Cyalkyl); véi diéu kién 1a khong nhiéu hon mot (cu thé 1a khong
c6)R*vaR%1a alkoxyalkyl.

Theo phuong én ddc biét wu tién nay, tham chi tét hon 13, R® va R®, doc lap véi
nhau, 13 hydro hodc C;-Cyalkyl (t6t hon 1a hydro hodc metyl); va R* va R® cung 1a -
(CH;),4- trong d6 n4 1a 2 hoac 3.

Theo phuong 4n dic biét wu tién ctia sang ché (ma vi du, c6 thé ap dung cho tit ca cac
khia canh va/hodc phuong 4n cuia sang ché), hop chit c¢6 cong thire (1) 1a hop chét
duge mo ta trong bang bat ky trong s6 cic Bang 1 dén 25, nhu dugc mé ta hodc minh
hoa & day, tuy y c6 mat (vi du, néu co thé vé mat hoa hoc) dudi dang mudi nong hoa
dung cua no. Theo phuong 4n dic biét wu tién khac ctia sdng ché (ma vi duy, ¢ thé ap
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dung cho tit ca cc khia canh va/hodc phuong 4n cua sang ché), hop chit c¢6 cong thic
(1) 1a hop chét dugc mé ta trong Bang 26 hodc 27, duge md ta va/hodc minh hoa & day,
tly y ¢6 mit (vi du, néu c6 thé vé mat hoa hoc) dudi dang mudi nong héa dung cua no.
Tét hon 1a (vi du, theo tat ca cac khia canh va/hodc phuong 4n cla sang ché), hop chat
c¢6 cong thie (I) 12 hop chit duge mo ta trong bang bat ky trong s cac Bang 1, 3, 5, 8,
9,10, 11, 12, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24 hodc 25 (hodc theo cach khac
trong Bang 26 hodc 27), dugc mo ta va’hodc minh hoa & day, tuy y c6 mat (vi du, néu
¢6 thé vé mit hoa hoc) dudi dang mudi nong hoa dung cta né. Tham chi tét hon 1a (vi
du, theo tit c4 cac khia canh va/hoic phuong 4n ciia sang ché), hop chit c6 cong thuc
(I) 1a hop chit duge mo ta trong bang bét ky trong sé cac Bang 1, 3, 5, 8, 9, 10, 11, 12,
14, 15, 16 hodc 25 (hodc theo cach khac trong Bang 26 hodc 27), dugc mo ta va/hodc
minh hoa & day, tuy y c¢6 mét (vi du, néu c6 thé vé mit héa hoc) dudi dang mudi ndng

hoa dung ctia né.

Theo mdt phuong an dic biét wu tién cta sang ché (ma vi du, c6 thé ap dung cho
tat ca cac khia canh va/hoic phuong 4n ciia sang ché), hop chit c6 cong thire (1) 1a hop
chat A-1, A-2, A-3, A-4, A-5, A-6, A-7, A-8, A-9, A-10, A-11, A-12, A-13, A-14 hoic
A-15, duoc md ta vi/hodc minh hoa ¢ ddy, tiy ¥ ¢6 mit (vi du, néu c6 thé v& mit hoa
hoc) dudi dang mudi néng hoa dung ctia n6. Theo mdt phwong an dic biét wu tién hon
khac ctia sang ché (ma vi du, c6 thé 4p dung cho tit ca cac khia canh va/hogc phuong
an clia sang ché), hop chét c6 cong thirc (I) 12 hop chit A-16, A-17 hoidc A-18, duoc
mo ta va/hodc minh hoa & day, tuy y c6 mat (vi du, néu c6 thé vé mat hoa hoc) dudi
dang mudi néng hoéa dung cia né. Theo mot phuong an déc bi€t vu tién hon khac nira
cua sang ché (ma vi du, co thé ap dung cho tAt ca cac khia canh va/hodc phuong an cua
sang ché), hop chat c6 cong thirc (I) 1a hop chit A-20 (= hop chét 11.10), A-22 (= hop
chit 1.10), A-25 (= hop chét 14.23), A-27 (= hop chit 12,02), A-28 (= hop chét
12.10), A-30 (= hop chit 12.15), A-31 (= hop chit 9,02), A-32 (= hop chit 9.10), A-33
(= hop chat 1,02), A-34 (= hop chit 1.15), A-35 (= hop chét 5,02), A-36 (= hop chét
5.10), A-37 (= hop chit 5.15), A-38 (= hop chét 11,02), A-39 (= hop chit 11.15), A-40
(=hop chét 25 .10) hoac A-41 (= hop chét 14,06), dugc mo ta va’/hodc minh hoa & day,
tuy y ¢6 mét (vi du, néu co6 thé vé mit hoa hoc) dudi dang mubi nong hoda dung cia né.
Theo mot phuwong an dic biét uu tién hon khéc nira ctia sang ché (ma vi du, c6 thé ap

dung cho tit ca cac khia canh va/hodc phuong 4n ciia sing ché), hop chit co cong thirc
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(I) 12 hop chit A-19, A-21, A-23, A-24, A-26, A-29, P-3, P-4, P-5 hoic P-7, duoc md
ta va/hodc minh hoa & day, tlly y ¢6 mat (vi du, néu c6 thé vé mit hoa hoc) du6i dang

muoi nong hoéa dung cua né.

Theo mdt phuong an dic biét wu tién hon khéc nita ctia sang ché (ma vi du, c6
thé 4p dung cho tit ca cic khia canh va/hodc phuong 4n ctia sang ché), hop chét ¢o
cong thirc (I) 1a hop chit A-2, A-3, A-4, A-5, A-8, A-9, A-10, A-12, A-13, A-14, A-
15, A-16, A-17 hodc A-18, dugc mo td va/hodc minh hoa ¢ day, tuy y ¢6 mit (vi du,
néu c¢6 thé vé miat hoa hoc) dudi dang mubi ndng hoéa dung cua nd; hodc theo cach
khac 1a Hop chét A-6, duoc mo t4 va/hodc minh hoa & day, tuy y c¢6 mat dudi dang
mudi nong héa dung ctia n6. Theo mot phuong 4n dic biét uvu tién hon khac nira cta
sang ché (ma vi du, c6 thé 4p dung cho tit ca cac khia canh va/hoic phuong an cta
sang ché), hop chit c6 cong thire (I) 1a hop chit A-20, A-22, A-27, A-28, A-33, A-34,
A-35, A-36, A-38, A-39, A-40 hodc A-41, dugc mo ta va/hodc minh hoa & day, tuy y
c6 mat (vi du, néu c6 thé vé mdt hoa hoc) dudi dang mubi ndng héa dung cuia n6. Theo
mdt phuong 4n dic biét uu tién hon khéc nita cia sang ché (ma vi du, c6 thé 4p dung
cho tat ca cac khia canh va/hodc phuong 4n cta sang ché), hop chit c¢6 cong thirc (1) 1
hop chat A-19, A-21, A-23, A-24, A-26, P-3, P-5 hoidc P-7, dugc mo ta va/hodc minh
hoa & day, tlly y ¢6 mit (vi du, néu c6 thé vé mit hoa hoc) dudi dang mudi nong hoa
dung cia né.

Tuy thudc vao ban chét ctia phan tir thég, R', R%, R?, R*, R%, RS, R” va R®, cac
hop chit c6 cong thire (I) ¢6 thé tdn tai dudi cac dang ddng phan khac nhau. Khi G la

hydro, vi du, hgp chit c6 cong thirc (I) c6 thé ton tai dudi cac dang hd bién khac nhau:

Ciing nhu vay, khi cic phan tir thé chira cac lién két doi, s& ton tai cac ddng phan

cis- va trans. Sang ché bao gdom tat ca cic chat dong phan va chat hd bién va hdn hop
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cua ching & tat ca céc ti 1¢. Cac chat dong phan nay, cling vay, 1a thudc pham vi cua

cac hop chit c¢6 cong thuc (I) yéu cu bao hd.

Ngoai ra, sang ché boc 16 hop chat ¢ cong thirc (ZZ):

(Z7),
trong do:

XX 1a hydro hoidc etyl; va

R* 1a hydro, va R* 14 hydro, metyl, C;-C,alkylthio-CH,CH,-, C;-C,alkylthio-
CH(Me)CH;-, tetrahydro-2H-pyran-4-yl, (tetrahydro-2H-pyran-4-yl)-metyl-, hodc
pyridin-2-yl;

hoac R¥*var™1a metyl;

hoic R* va R™ ciing 1a -CH,CH,-O-CH,CH,-; va

R* va R* 14 hydro; hoac R** va R* cung 1a -CH,-CH,-;

v6i didu kién 14 néu R** va R** ciing 1a -CH,-CH,- thi R* va R* 14 hydro; va

G* 1a hydro, kim loai dugc chip nhan ding trong ndng nghiép, hoic nhoém

sulfoni hodc amoni duoc chip nhan dung trong néng nghiép; hoic G 1a -C(0)-R* hoic
-C(0)-O-R"";

trong do R 1a C;-Cealkyl, C,-Cjalkenyl, C,-Cjalkynyl, C3;-Cgxycloalkyl, Cs-
Cexycloalkyl-metyl-, C;-C,alkoxyC;-Cjalkyl, hodc phenyl hodc phenyl dugc thé bang
1, 2 hodc 3, mdt cach doc lap, metyl, C,floalkyl, metoxy, C,floalkoxy, halogen, xyano
hodc nitro;

va R® 1a C;-Cgalkyl, C,-Cjalkenyl-CH,-, C,-Cjalkenyl-CH(Me)-, C,-Csalkynyl-
CH,-, C,-Csalkynyl-CH(Me)-, Cs-Cexycloalkyl, C;-Cgxycloalkyl-metyl-, C;-
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C,alkoxyC-Cqalkyl, hodc phenyl hodc phenyl duge thé bing 1, 2 hodc 3, mot cach
doc lap, metyl, C,floalkyl, metoxy, C,floalkoxy, halogen, xyano ho#c nitro;

va trong d6 hop chét c6 cdng thitc (ZZ) thy ¥ ¢6 mit (vi du, néu c6 thé vé mit

héa hoc) duéi dang mudi nong hda dung cia nd.

Tét hon 13, R* 1a hydro, va R™ 1a hydro, C,-Cyalkylthio-CH(Me)CH,-,
(tetrahydro-2H-pyran-4-yl)-metyl-, hodc pyridin-2-yl;

hodic R* vaR™ 1a metyl;
hozc R* va R cung 1a -CH,CH,-0-CH,CH,-.

Tét hon 13, R* 1a hydro, va R* 14 hydro, C;-Cyalkylthio-CH(Me)CH,-, hoic
pyridin-2-yl;

hodc R* va R* 1a metyl;

hoac R* va R cing 1a -CH,CH,-O-CH,CH,-.

Tét nht 13, R* va R* 1a hydro; hodc R* va R* cung 1a -CH,CH,-O-CH,CH,-.
Tét hon 13, R*' 14 C;-Cgalkyl. Tét hon 13, R” 1a C,-Cgalkyl.

Tét hon 13, G* 1a hydro, kim loai dugc chip nhan ding trong nong nghiép, hodc
nhém sulfoni hoic amoni dugc chép nhan ding trong ndng nghiép. Tét nhét 13, G* 1a

hydro.

Theo mot phuong 4n cu thé, XX 14 hydro. Theo mot phuong an cu thé khac, XX
1a etyl.

. . O
Tot hon 1a, hop chat c6 cong thiac (ZZ) 1a (B-1),
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S (B-2), (B-3), or

(B-4)9
tiy y ¢6 mit dudi dang mubi néng hoa dung cda nd.

Theo khia canh khac ctia sang ché, sang ché dé xut phuong phép kiém soat c6
dai & cy trong co ich, bao gbm viéc dung hop chit c6 cong thtrc (ZZ), nhu dugce dinh
nghia & day, hoic ché phdm diét c¢6 chira hop chét nay, cho cay trong hoic cho khu vuc
trff)ng ching. Tét hon 13, ¢o dai 12 ¢6 mot 14 mam. Tt hon 13, c6 dai médt 14 mam bao
g6m co dai mot 14 mam “mua 4m” (khi hau ém), tham chi t6t hon 1a ¢o dai thudc giéng
Brachiaria, Cenchrus, Digitaria, Echinochloa, Eleusine, Eriochloa, Leptochloa,
Ottochloa,Panicum, Pennisetum, Phalaris, Rottboellia, Setaria va/hodc Sorghum. Tt
hon 13, cay tréng ¢6 loi bao gém lta mi, lua mach, lGa mach den, tiéu hic mach, mia,
dau tuong, lac, cdy dau, bong, cdy cai dau, hoa hudng duong, cdy lanh, cu cai duong,
cu cai do, khoai tdy va/hodc céc loai rau hai 14 mam. Phd bién 14, ti 18 st dung (phd
bién 14 cho ¢é va/hodc cho cdy trdng c¢6 loi va/hodc cho khu vuc tréng chung) hop chit
c6 cong thirc (ZZ) (ma tuy y ¢ thé 1a mudi ndng héa dung ctia ching) c6 thé nim
trong khoang tir 1 dén 2000g, cu thé 1a ndm trong khoang tir 5 &én 1000g/ha hodc nim
trong khoang tir 10 d&én 1000 g/ha hodc nim trong khoang tir 10 dén 500g/ha, hop chit
c¢6 cong thuce (ZZ) (duge do dudi dang hop chit khong phai dang mudi, tirc 1a khong
bao gém khdi luong cua (cac) ion két hop cta mudi). Hop chét co cong thic (Z7Z) c¢6
thé dugc dung (phd bién 1a cho ¢6 va/hodc cho cay tréng c6 loi va/hodc cho khu vuc

trong ching) trudc va/hodc sau nay mam, nhung tot hon 1a dugce dung sau ndy mam.

Quy trinh diéu ché cac hop chét, vi du, cac hop chit ¢6 cong thire (1)
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Quy trinh diéu ché cac hop chét, vi du, hop chit c6 cong thirc (I) (ma tiy y ¢ thé
1a mubi ndng dugc dung ctua ching), dugc mo ta, va tao ra cac khia canh khac cla

sang ché.
Hop chat c¢6 cong thircl, trong d6 G 1a:

-C(X%)-R?, -C(X°)-X-R, -C(XY)-N(R)-RY, -SO,-R®, -P(X*)(RF)-RE, -CH,-X-R";
hodc phenyl-CH,- hodc phenyl-CH(C;-C,alkyl)- (¢ mdi nhém phenyl tiy v dugc thé
béng 1, 2 hodc 3, mot cach doc lap, Ci-Csalkyl, C,floalkyl, C,-C,alkoxy, C;floalkoxy,
flo, clo, brom, xyano hodc nitro), hodc heteroaryl-CH,- hodc heteroaryl-CH(C;-
C,alkyl)- (& mdi nhom heteroaryl nay tity y duoc thé bang 1, 2 hodc 3, mot cach doc
lap, C;-Csalkyl, C,floalkyl, C;-C,alkoxy, C,floalkoxy, flo, clo, brom, xyano hoic
nitro), hodc phenyl-C(0)-CH,- (trong d6 phenyl tity ¥ duoc thé béng 1, 2 hodc 3, mot
cach doc lap, C;-Cpalkyl, C,floalkyl, C;-Calkoxy, C,floalkoxy, flo, clo, brom, xyano
hodc nitro); hodc C;-Cgalkoxy-C(O)-CH,-, C;-Cgalkoxy-C(O)-CH=CH-, C,-C-alken-
1-yl-CH,-, C,-Cralken-1-yl-CH(C,;-Csalkyl)-, C,-Cyfloalken-1-yl-CH,-, C,-C;alkyn-1-
yl-CH,-, hodc C,-Calkyn-1-yl-CH(C,-C,alkyl)-;

c6 thé dugce diéu ché bang cach xir Iy hop chét ¢6 cong thirc (A), 1a hop chat c6
cong thtre I trong d6 G 1a H,

(a) v6i chat phan ing G1-Z, trong d6 G1-Z 1a tac nhan alkyl hoa (trong do G1 la
nhém hitu co theo G trong hop chit c6 cong thirc (I) va ma duoge lién két boi nguyén
tir cacbon khong phai cacbonyl, khong phai thiocacbonyl) nhu halua hitu co (trong dé
Z = halogen nhu clo, brom hodc iot); trong d6 halua hitu co nay (vi du, clorua) c6 thé
phd bién 14 alkyl halua dugc thé (vi du, clorua) nhu clometyl alkyl ete Cl—CH,-X!-R"
trong do X' 1a oxy, clometyl alkyl sulfua Cl—CH,-X"-R" trong do X' 1a luu huynh,
benzyl halua tiy y duoc thé thich hop (vi du, clorua) nhu CI-CH,-[phenyl tuy y duoc
thé], [phenyl tiry y dugc thé]-C(0)-CH,-[halogen vi du, Cl], C;-Cgalkoxy-C(O)-CH,-
[halogen vi dy, Cl], C;-Csalkoxy-C(O)-CH=CH-[halogen vi du, Cl], alkenyl hoic
alkynyl halua thich hop (vi du, clorua) nhu C,-C,alken-1-yl-CH,-[halogen vi duy, CI]
hodc C,-Cjalkyn-1-yl-CH,-[halogen vi du, Cl], hodc mot halua hitu co khac thich hop
dé diéu ché nhém G (hodc G1) dugc lién két bai (cacbon khong phéi cacbonyl, khong
phai thiocacbonyl); hoac
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(b) [vi du, dé diéu ché cic nhém G lién két boi cacbonyl-cacbon hoac
thiocacbonyl-cacbon] véi tac nhan axyl héa nhu axit cacboxylic, HO-C(X*)R?, trong
do X* 1a oxy, clorua axit, CI-C(X*)R? trong d6 X* la oxy, hoic anhydrit axit,
[R’C(X")],0, trong d6 X 1a oxy, hodc isoxyanat, RN=C=0, hoic carbamoyl clorua,
CI-C(X*)-N(R)-R? (trong d6 X" 1a oxy va véi didu kién 1a ca R® hoac RY khong phai 1a
hydro), hoic thiocarbamoyl clorua Cl-(X%)-N(R)-R? (trong d6 X*1a Iuu huynh va véi
diéu kién 1a ca R® hoic R? khéng phai 1a hydro), hodc cloroformat, CI-C(X%)-X°-R
(trong d6 X® va X 1a oxy), hoic clorothioformat CI-C(X")-X*-R" (trong d6 X’ 1a oxy
va X° 1a luu huynh), hodc clorodithioformat C1-C(X")-X°-R® (trong d6 X® va X° 1a luu
huynh), hodc isothioxyanat, R°N=C=S; hoic

(c) bang cach xt 1y 1an luot bang cacbon disulfua va tac nhan alkyl hoa; hoac
(d) bang tac nhan phosphoryl héa nhu phosphoryl clorua, CI-P(X%)(R)-R; hoic

(e) bang tac nhan sulfonyl héa nhu sulfonyl clorua Cl-SO,—RS, t8t hon 14 v6i su
c6 mit caa it nhat mot duong lugng bazo.

Néu cac phan tir thé R* va R’ khong gibng cac phan tir thé R® va R’, céac phan
g nay c6 thé tao ra, ngoai hop chit c6 cong thuc I, hop chit thir hai ¢6 cong thirc

(IA).

Sang ché bao gdm ca hop chét ¢6 cong thuc (I) va hop chéit ¢6 cong thuc (IA),

cling véi cac hdn hop cua cac hop chét nay & ti 18 bit ky.

cdng thie (A) cong thue (I) {IA)

Qua trinh O-alkyl héa c4c 1,3-dion vong 1 da biét; cac phuong phap thich hop
dugc md ta, vi du, boi T. Wheeler, US4436666. Cac quy trinh khac da dugc thong bao

béi M. Pizzorno and S. Albonico, Chem. Ind. (London), (1972), 425-426; H. Born et
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al., J. Chem. Soc., (1953), 1779-1782; M. G. Constantino ef al., Synth. Commun.,
(1992), 22 (19), 2859-2864; Y. Tian et al., Synth. Commun., (1997), 27 (9), 1577-
1582; S. Chandra Roy et al., Chem. Letters, (2006), 35 (1), 16-17; P. K. Zubaidha et
al., Tetrahedron Lett., (2004), 45, 7187-7188.

Qua trinh O-alkyl hoéa céc 1,3-dion vong nay c6 thé duoc thue hién vi duy, béng
cac quy trinh tuong tu v6i cac quy trinh duge mé ta, vi du, bai R. Haines, US4175135,
va boi T. Wheeler, US4422870, US4659372 va US4436666. Phd bién 1a cac dion c6
cong thirc (A) ¢6 thé duge xir Iy bang tac nhan axyl hoa tét hon 1a v6i sy ¢6 mit cia it
nhat mot duong luong bazo thich hop, va tuy y véi sy ¢c6 mat cia dung moi thich hop.
Bazo nay co thé 1a bazo vo co, nhu cacbonat hoic hydroxit kim loai kiém, hodc
hydrua kim loai, hodc bazo hitu co nhu amin bac ba hodc alkoxit kim loai. Vi du vé
cac bazo vd co thich hop bao gdm natri cacbonat, natri hodc kali hydroxit, natri
hydrua, va céc bazo hitu co thich hgp bao gdm trialkylamin, nhu trimetylamin va
trietylamin, pyridin hodc bazo amin khac nhu 1,4-diazobixyclo[2.2.2]-octan va 1,8-
diazabixyclo[5,4,0Jundec-7-en. C4c bazo wu tién bao gdm trietylamin va pyridin. Céac
dung mdi thich hgp cho phén g nay duoc lua chon dé tuong hop vé6i cac chat phan
ing va bao gém cic ete nhu tetrahydrofuran va 1,2-dimetoxyetan va dung moi dugc
halogen héa nhu diclometan va clorofom. Mot sb bazo, nhu pyridin va trietylamin, c6
thé duge dung thanh cong lam ca bazo va dung moi. Déi véi cac truong hop ma tac
nhén axyl hoa 12 axit cacboxylic, qué trinh axyl hoa tot hon 14 dugc thuc hién véi su
c6 mit clia tic nhan nbdi di biét nhu 2-clo-1-metylpyridin iodua, N,N-
dixyclohexylcacbodiimit, 1-(3-dimetylaminopropyl)-3-etylcacbodiimit va N,N’-
cacbodiimidazol, va tiy y véi su ¢ mdt cia bazo nhu trietylamin hodc pyridin trong
dung moi thich hgp nhu tetrahydrofuran, diclometan ho#c axetonitril. Cdc quy trinh
thich hop duoc md t4, vi dy, b6i W. Zhang and G. Pugh, Tetrahedron Lett., (1999), 40
(43), 7595-7598; T. Isobe and T. Ishikawa, J. Org. Chem., (1999), 64 (19), 6984-6988
va K. Nicolaou, T. Montagnon, G. Vassilikogiannakis, C. Mathison, J. Am. Chem.
Soc., (2005), 127(24), 8872-8888.

Qua trinh phosphoryl hoa céc 1,3-dion vong c6 thé duoc thuc hién vi du, nho st
dung phosphoryl halua hodc thiophosphoryl halua va bazo vi dy, boi cac quy trinh
tuong tu vdi cac quy trinh duge mo ta bdi L. Hodakowski, US4409153.
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Qua trinh sulfonyl héa hop chét c¢6 cong thirc (A) ¢6 thé duoc hoan thanh vi du,
bang céch sir dung alkyl hodc aryl sulfonyl halua, tdt hon 13 véi su ¢6 mit cla it nhét
mot duong lugng bazo, vi du béi quy trinh cua C. Kowalski and K. Fields, J. Org.
Chem., (1981), 46, 197-201.

Céac hop chit c6 cong thire (A), trong d6 Y 1a S(O) hoic S(0), c6 thé duge diéu
ché tir cac hop chét c6 cong thirc (A) trong d6 Y 1a S bang qua trinh oxy hoa, vi du,
theo quy trinh tuong tw véi quy trinh cua E. Fehnel and A. Paul, J. Am. Chem. Soc.,
(1955), 77, 4241-4244.

Hop chét c6 cong thtrc (A), trong d6 Y 1a O, S, C(O) hodc CR®R? ¢6 thé duoc
didu ché qua qua trinh vong hoa hop chét c6 cong thirc (B), tét hon 12 vé6i su c6 mit
cua axit hodc bazo, va tuy y véi sy ¢6 mat cia dung moi thich hop, vi du, boi cac
phuong phap tuong ty duge mo ta boi T. Wheeler, US4209532. Cac hop chit ¢ cong
thirc (B) ¢6 thé duoc thiét ké dic biét lam cac chét trung gian trong qua trinh téng hop
céc hop chit c6 cong thirc I. Cac hop chét co cong thue (B) trong d6 R 1a hydro hoic
C,-Cjalkyl, (dac biét 1a metyl, etyl va tert-butyl) co thé dugc tao vong trong cac diéu
kién axit, t6t hon 1a v6i su c6 mit cia axit manh nhu axit sulfuric, axit polyphosphoric
hodc chat phan tmg Eaton, tity ¥ v6i su ¢6 mit cla dung moi thich hgp nhu axit axetic,
toluen hodc diclometan. Hop chét co cong thirc (B) trong dé R 1a alkyl (tdt hon 1a
metyl hodc etyl) cling c6 thé duoc tao vong trong cac diéu kién bazo voi su ¢c6 mat cua
it nhat mot duong luong bazo manh trong dung moi nhu tetrahydrofuran, toluen,
dimetylsulfoxit hoic N,N-dimetylformamit. C4c bazo thich hop bao gdém kali fert-
butoxit, lithi diisopropylamit, natri bis(trimetylsilyl)amit hozc natri hydrua. Hop chét
c6 cong thire (B), trong d6 R 13 alkyl, c6 thé duoc tao ra tir hop chit c6 cong thic (B),
trong d6 R 1a H, bang qu4 trinh este hoa trong cac diéu kién da biét (vi du bang cach

xur ly bang ruou, R-OH, véi su ¢6 mit cua chat xuc tac axit).

axit hodc bazo
s

dung moi

cong thue (B) cong thirc (A)
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Hop chét c6 cong thue (B), trong d6 R 1a H ¢6 thé duge didu ché bang cach thiy
phan hop chét c6 cong thirc (C) trong d6 R 14 H hodc alkyl va R’ 1a alkyl (tét hon la
metyl hoic etyl), tiép theo bang qua trinh axit héa hdn hop phan tmg dé thyc hién qua
trinh khir cacboxyl héa, vi du, bang cac quy trinh tuong tu nhu cic quy trinh dugc mod
ta boi, vi duy, T. Wheeler, US4209532. Theo cach khac, hop chét co cong thuc (B),
trong d6 R 14 alkyl hogc H ¢6 thé duge diéu ché tir hop chit ¢6 cong thic (C), trong d6
R’ 14 alkyl (t6t hon 1a metyl), thong qua qua trinh khir cacboxyl héa Krapcho, vi du,
trong cac didu kién da biét nho s dung cac chét phan tmg di biét (xem vi du G.

Quallich, P. Morrissey, Synthesis, (1993), (1), 51-53).

thiy phén R
o 0

sau d6 axit
hoa R\Q -
ac 0 4 5 3
< kS 2 R
Kkl carboxyl R™ R'R
A _y ' Krapcho R ) ‘
cong thire (C) cdng thire (B)

Hop chat c6 cong thirc (C) trong d6 R 12 alkyl ¢6 thé dugc didu ché bang cach xir
ly hop chét c6 cong thirc (D) bang clorua axit cacboxylic thich hop cé cong thirc (E)
trong d6 R 14 alkyl trong cdc diéu kién bazo. Cac bazo thich hop bao gdm kali tert-
butoxit, natri bis(trimetyl-silyl)amit va lithi diisopropylamit va phan @ng nay tét hon 1a
dugce tién hanh trong dung mai thich hop (nhu tetrahydrofuran hodc toluen) ¢ nhiét do
gifta -78 °C va 30 °C. Trong cac diéu kién twong tu, hop chét c6 cong thire (C), trong
d6 R 14 H, c6 thé dugc diéu ché tir anhydrua thich hop c6 cong thic (F).

bazo O O

e R - Y
dung moi ., o
RE- R“R’x R *

e o ’
Z < R/‘L ]?
R e OR 4 cong thie (C
cdng thire (D) R R.VLO - ©

cong thire (E) cong thire (F)
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Céc hop chit ¢6 cong thuc (E) va cong thire (F) da dugc biét (xem, vi du T.
Terasawa and T. Okada, J. Org. Chem., (1977), 42 (7), 1163-1169; G. Bennett, W.
Houlihan, R. Mason; R. Engstrom, J. Med. Chem., (1976), 19 (5), 709-14; L. J. J.
Hronowski, Lucjan W. A. Szarek, Canadian Journal of Chemistry (1988), 66(1), 61-
70; S. F. Birch, V. E. Gripp, D. T. McAllan, W. S. Nathan, Journal of the Chemical
Society (1952), 1363-8; S. Kitamura, T. D. Aicher, Gonzales, Steve; Y. Le Huerou, S.
A. Pratt, Y. Nakada, WO 2008011130; O. Jentzer, M. Guglieri, WO 2009092795),
hoic ¢ thé duoc tao ra bing cac phuong phép tuong tu tir cac vat liéu ban diu c6 sin

trén thi truong.

Cac hop chit c6 cong thiic (D), trong d6 X 1 metyl va R 1a C;-Cjalkyl, c6 thé
duogc diéu ché bang cach cho cac hop chét ¢6 cong thire (G) phan g véi propyn véi
sw ¢6 mit ctia chit xuc tac thich hop, tiiy y chat phu gia thich hop, tuy y trong dung
moi thich hop & nhiét d6 thich hop.

Céc chét xtc tac thich hop bao g6m cac mudi kim loai chuyén tiép hoic cac phuc
clia cic mudi kim loai chuyén tiép (vi du paladi axetat, bis(triphenylphosphin)
paladi(Il)  diclorua, tetrakis(triphenylphosphin)paladi(0),  bis(triphenylphosphin)
niken(I) diclorua va tris(axetylaxetonato) sat(IIl)), voi lugng phd bién 1a 0,001 dén
25% so v6i hop chit c6 cong thic (G). Cac chit phu gia thich hop bao gém cac mudi
dong (vi du ddng (I) iodua véi lugng phd bién 1a 0,001 dén 50% so véi hop chét c6
cong thirc (G)), va cac mudi tetraalkyl amoni. C4c bazo thich hop bao gdom dietylamin,
trietylamin, piperidin va pyrolidin, va cdc dung méi thich hop bao gdm 1,4-dioxan,
N,N-dimetylaxetamit hogc N,N-dimetylformamit. Tét hon 1a phan ting nay duoc tién
hanh nho st dung 0,05 dén 10% bis(triphenylphosphin) paladi(Il) diclorua (so véi hop
chét co cong thire (G)), 0,05 dén 10% triphenylphosphin (so v&i hop chit c6 cong thic
(G)), 0,05 dén 25% dong(I) iodua (so vi hop chat co cong thirc (G)), 5 dén 200%
tetrabutyl amoni iodua (so v&i hop chédt c6 cong thiuc (G)), trietylamin va N,N-
dimetylformamit & nhiét do gitra 25°C dén 150°C. Phan ung nhu vay 1a vi du cia phan
ting ghép ndi Sonogashira va cac phan tung tuong tu dugc biét trong tai liéu (xem vi du
F. Labrie, S. Gauthier, J. Cloutier, J. Mailhot, S. Potvin, S. Dion, J-Y. Sanceau, WO
2008124922; M. S. Viciu, S. P. Nolan, Modern Arylation Methods (2009), 183-220;
R. Chinchilla, C. Najera, Chemical Reviews (2007), 107(3), 874-922; I. P. Beletskaya,
G. V. Latyshev, A. V. Tsvetkov, N. V. Lukashev, Tetrahedron Letters (2003), 44(27),
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5011-5013 va J. Mao, G. Xie, M. Wu, J. Guo, S. Ji, Advanced Synthesis & Catalysis
(2008), 350(16), 2477-2482). Theo cach khac, hop chét c6 cong thire (D) ¢6 thé duoc
diéu ché tir hop chit c6 cong thirc (G) bdi phan tng v6i chdt phan Gng chuyén nhém
propynyl nhu I-propynyllithi, 1-propynylmagie bromua, 1-propynylmagie clorua, 1-
propynylmagie iodua, 1-propynylzinc clorua, 1-propynylzinc bromua, 1-propynylzinc
iodua, tributylpropynylstanan, axit 1-propyn-1-boronic (hodc ester cta no), axit 2-
butynoic hodc 1-(trimetylsilyl)propyn, b&i hé xtc tac kim loai chuyén tiép trong cac
diéu kién thich hgp (xem vi du P. Wessig, G. Mueller, C. Pick, A. Matthes, Synthesis
(2007), (3), 464-477; J. H. Chaplin, G. S. Gill, D. W. Grobelny, B. L. Flynn, G.
Kremmidiotis, WO07087684; A. Akao, T. Tsuritani, S. Kii, K. Sato, N. Nonoyama, T.
Mase, N. Yasuda, Synlett (2007), (1), 31-36. A. Coelho Coton, E. Sotelo Perez, F.
Guitian Rivera, A. Gil Gonzalez, WO 2011048247; C. H. Oh, S. H. Jung, Tetrahedron
Letters (2000), 41(44), 8513-8516; D. Zhao, C. Gao, X. Su, Y. He, J. You, Y. Xue,
Chemical Communications (2010), 46(47), 9049-9051; C. Yang, S. P. Nolan,
Organometallics (2002), 21(6), 1020-1022). Trong mdt tap hop diéu kién wu tién khéc,
hop chit ¢6 cong thirc (G) duge cho phan ing véi 1-propynylmagie bromua véi su ¢é
mdt ctia 0,05 dén 10% bis(triphenylphosphin) paladi(II) diclorua (so v6i hop chit c6
cong thic (G)), trong tetrahydrofuran & nhiét do gitta 25°C va 100°C, nhu dugc mo ta
bsi J. H. Chaplin, G. S. Gill, D. W. Grobelny, B. L. Flynn, G. Kremmidiotis, WO
07087684. Céc hop chét ¢6 cong thic (G) duge biét, hodc c6 thé duge didu ché bing

c4c phuong phép da biét nho st dung cac chit phan g da biét.

chat phan tng.
Hal chat xuc tae,
chat phu gia

S

dung moi
nhiét do

cong thie (G) cOng thuce (D)

Céc hop chit c6 cong thic (D), trong d6 X 1a clo va R’ 1a C;-Cyalkyl, c6 thé
dugc diu ché tir cac hop chét c¢6 cong thire (H) hodc cac hop chét ¢6 cong thuce ().
Theo mdt phuong phép, hop chét c¢6 cong thic (H) duge khi proton trudc bang chit
nén nhu butyllithi, natri hydrua, lithidiisopropylamit hodc etylmagie bromua, sau do
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phan ting v6i ngudn clo nhu N-clo sucxinimit, clo hoidc cacbon tetraclorua. Ngudn clo
cu thé duge chon dé tao ra clo-axetylen yéu cdu. Cac phan tng va diéu kién twong tu
duoc thong bdo trong tai li€u (xem vi du M. Tajbakhsh, S. Habibzadeh, Letters in
Organic Chemistry (2007), 4(7), 512-514; D. Sud, T. J. Wigglesworth, N. R. Branda,
Angewandte Chemie, International Edition (2007), 46(42), 8017-8019; M. A. P.
Martins, D. J. Emmerich, C. M. P. Pereira, W. Cunico, M. Rossato, N. Zanatta, H. G.
Bonacorso, Tetrahedron Letters (2004), 45(25), 4935-4938; A. Poloukhtine, V.
Rassadin, A. Kuzmin, V. V. Popik, Journal of Organic Chemistry (2010), 75(17),
5953-5962; C. R. Hickenboth, J. D. Rule, J. S. Moore, Tetrahedron (2008), 64(36),
8435-8448; F. H. M. Graichen, A. C. Warden, S. Kyi, M. S. O'Shea, Australian
Journal of Chemistry (2010), 63(4), 719-722; va M. L. Narayana, M. L. N. Rao, M.
Periasamy, Synthetic Communications (1995), 25(15), 2295-9).

Theo mot phuong phap khac, hop chit ¢6 cong thuc (D), trong d6 X 1a clo va R’
1a C,-Cyalkyl, c6 thé duge diéu ché tir hop chat c6 cong thire (H) bing cach xir Iy bang
hdn hop chit phan tng ma duoc biét 1a ddy manh qua trinh clo hoa, nhu kali cacbonat,
tetrabutylamoni bromua va cacbon tetraclorua (xem vi du T. Matsuda, S. Kadowaki,
Y. Yamaguchi, M. Murakami, Chemical Communications (2008), (24), 2744-2746),
pyridin va clo (xem vi du R. B. Gutsulyak, V. N. Britsuk, L. A. Kostrikina, Y.
Serguchev, Ukrainskii Khimicheskii Zhurnal (1993), 59(10), 1062-7), bac nitrat va N-
closucxinimit, N-clo sucxinimit va hexametylphosphoramit (xem vi du G. Pangon, J.
L. Philippe, P. Cadiot, Comptes Rendus des Seances de I'Academie des Sciences, Serie
C: Sciences Chimiques (1973), 277(18), 879-81), va/hoac axit percloric va axit axetic
(xem vi du J. P. Montheard, M. Camps, M. Chatzopoulos, M. O. A. Yahia, R. Guilluy,
D. Deruaz, Journal of Chemical Research, Synopses (1983), (9), 224-5). Céc diéu kién
duge chon dé tao ra clo-axetylen yéu cau. Néu X 1a clo, cac diéu kién uu ti€n bao gém
cho hop chét c6 cong thire (H) phan tng véi 1 dén 5 duong lugng N-clo sucxinimit va
0,05-50% bac axetat (so v6i hop chat c6 cong thire (H)) trong axeton & nhiét do tur
25°C dén 100°C.

Céac hop chit ¢ cong thirc (I), trong d6 R’ 1a C;-Cjalkyl va R’ 1a C-Cjalkyl,
cling c6 thé duge chuyén hoa truc tiép thanh cac hop chét ¢ cong thire (D), vi du,

bang cach xur ly bang clorua isoxyanuric hodc N-clo sucxinimit va bac nitrat (xem vi
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du M. H. Vilhelmsen, A. S. Andersson, M B. Nielsen, Synthesis (2009), (9), 1469-
1472).

H X
1 chit phan tng chat phan ttng
R dung mai dung modi
nhiét 4o nhiét dd
cong thie (H) cong thire (D) cong thire (D

Hop chét c6 cong thire (1), trong d6 R 1a C;-Cyalkyl va R’ 1a C,-Cyalkyl, c6 thé
dugc diéu ché bang cach cho hop chit c¢6 cbng thic G phan Ung v6i
trialkylsilylaxetylen, trong cac diéu kién twong tu, dwgc md ta trude day dé chuyén

héa hop chit c6 cong thire (G) thanh hop chat c6 cong thire (D) (trong dé X 1a metyl).

Hop chit ¢6 cong thirc (H) ¢6 thé dugc didu ché bang cach kht bao vé hop chét
¢6 cong thie (1), vi dy, trong cac diéu kién da biét, hodc bing cach cho hop chét co
cong thic (G) phin ung v6éi chit phan Gng chuyén nhom etynyl nhu
tributylstanylaxetylen, phtc lithi axetylit etylendiamin, etynylzinc bromua hoic
etynylmagie clorua véi sy c¢6 mat cla h¢ xuc tac thich hop, vi dy, trong céac diéu kién
tuong tu vai cac diéu kién dugc md ta trudce day (xem vi du C. Fischer, J. Methot, H.
Zhou, A. J. Schell, B. Munoz, A. A. Rivkin, S. P. Ahearn, S. Chichetti, R. N. Maccoss,
S. D. Kattar, M. Christopher, C. Li, A. Rosenau, W. C. Brown, WO 2010071741; M.
Behler, A. Fluntlaut, C. Ferman, A. Chapuf, CN 101195641; G. Wang, G. Zhu, E.
Negishi, Journal of Organometallic Chemistry (2007), 692(21), 4731-4736 va E.
Negishi, M. Kotora, C. Xu, Journal of Organic Chemistry (1997), 62(25), 8957-8960).

H ’ P SiR",
Lo R Hal . 1 "
chat phan tng E chat phan tng QR ™~ | = Z
-— -
oo . ROTO™ - {mk N
chat xuc tac R chat xuc tac _
dung moi dung moi R
nhiét do cong thure (G) nhiét 4o

céng thire ()

cong thire (H)

A
ki bao vé
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Theo phuong phap khéac, hop chit ¢ cong thirc (D) (trong d6 X 1a clo) c6 thé
dugc didu ché tir hop chit co cong thire (J) hodc hop chét c6 cong thirc (K), bang cach
xtr 1y bang bazo thich hop, trong dung méi thich hop, & nhiét do thich hop. Hop chit
¢ cong thie (J) ¢6 thé duge chuyén hoa thanh hop chat c6 cong thirc (D) trong cac
diéu kién tuong ﬁr voi cac diéu kién dugc mo ta trong tai li€u, vi du xt Iy nho st dung
kali fert-butoxit trong fert-butanol & nhiét do tir 25°C dén 150°C, hoac lithi 2,2,6,6-
fetrametylpiperidin trong tetrahydrofuran & nhiét do tir -25°C dén 50°C (xem vi du E.
Bartmann, R. Hittich, H. Plach, U. Finkenzeller, US5188759 va Indian Journal of
Chemistry, Section B: Organic Chemistry Including Medicinal Chemistry, 1978, vol.
16, 1051-1054). Hop chét c¢6 cong thire (K) cling c6 thé dugc chuyén hoa thanh hop
chat ¢ cong thirc (D) trong cac didu kién turong tu voi cac didu kién duge md ta trong
tai liéu, vi du bang cach xir Iy bing xesi cacbonat trong N,N-dimetylformamit & nhiét
do tir 25°C dén 150°C, natri fert-butoxit trong toluen & nhiét do tir 25°C dén 150°C,
1,8-diazabixyclo[5,4,0Jundec-7-en trong dimetylsulfoxit & nhiét do tir 0°C dén 50°C,
hodc kali tert-butoxit trong tetrahydrofuran & nhiét do gitra -78°C va 25°C (xem vi du
B. C. G. Soederberg, S. P. Gorugantula, C. R. Howerton, J. L. Petersen, S. W. Dantale,
Tetrahedron (2009), 65(36), 7357-7363; S-C. Lo, R. E. Harding, E. Brightman, P. L.
Burn, I. D. W. Samuel, Journal of Materials Chemistry (2009). 19(20), 3213-3227; S.
Wang, T. Kohn, Z. Fu, X. Y. Jiao, S. Lai, M. Schmitt, Tetrahedron Letters (2008),
49(51), 7284-7286 va M. L. G. Borst, R. E. Bulo, D. J. Gibney, Y. Alem, F. J. J. de
Kanter, A. W. Ehlers, M. Schakel, M. Lutz, A. L. Spek, K. Lammertsma, Journal of
the American Chemical Society (2005), 127(48), 16985-16999). Cac hop chét c6 cong
thirc (J) va (K) (trong d6 X 1 clo) c6 thé duoc didu ché tir cic hop chit da biét nho su
dung cic phuong phép va chét phan img da biét.
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Q \ﬁ X bazo
X .
R'O —
R 7 dung méi
nhiét do
cong thire (J) cong thirc (D)

bazo
dung méi,

nhiét do

cong thie (K)

Theo phuong phap khac hop chit ¢6 cong thie (A), trong d6 X 1a metyl, c6 thé
duge diéu ché truc tiép tir hop chit c6 cong thirc (L), trong cac didu kién tuong tu,

dugc mo ta trude day dé chuyén hoa hop chit c6 cong thie (G) thanh hop chét ¢6

cong thire (D).
X
, .0 =
chat phan ung r? {
< | -
R ]
dung moi, ; -
nhiét do Y o R
r¥ R &

cong thire (L) cong thirc (A)

Hop chit c6 cong thitc (L) ¢6 thé duge didu ché tir hop chét ¢c6 cong thic (G)

nho str dung cac quy trinh tuong tu voi cac quy trinh dugc néu trude day.
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axyl héa

e e T

cong thuce (G) cong thie (N)

; thiy phan va
% khtr carboxyl

hda vong

s ——_— I

cong thre (L) cong thirc (M)

Hop chit ¢6 cong thirc (A), trong d6 X 14 clo, ¢6 thé duoc didu ché tir hop chét
c6 cong thirc (L), qua hop chit c6 cong thuc (O) hodc hop chit ¢6 cong thirc (P) (trong
doé R” 1a C,-Cjalkyl), vi dy, trong céac diéu kién twong tu, voi cac diéu kién duoc mo ta

trude day.
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chat phan mg
B —

dung mdi,
nhiét

cdng thire (L) cong thire (P)

chat phan g,

B
ng mot, - nhiét do
nhiét do ¥

chat phan ting

B ———

dung moi,
nhiét d6

cdng thic (O) cong thire (A)

Hop chét c6 cong thirc (A), trong d6 X 1a clo, cling c6 thé duge didu ché tir hop
chét ¢ cong thirc (Q), vi du, trong cac diéu kién tuong tu vdi cac didu kién duoc mo ta

dé chuyén hoa hop chat c6 cong thirc (K) thanh hop chit ¢ cong thuc (D).

bazo
>
dung moéi,
nhiét do

cong thie (Q) cong thire (A)

Hop chét co cong thire (Q), trong d6 X 1a clo ¢6 thé duoc diéu ché tur aldehyt co
cong thire (R) bing cach xir Iy bing triphenylphosphin véi sy ¢6 mit ctia cacbon
tetraclorua trong dung mdi thich hop & nhiét dd thich hgp. Cacbon tetraclorua dugc
chon dé tao ra dicloalken yéu cdu, va cac phan tng twong tur duoc biét trong tai liéu
(xem vi du A. Poloukhtine, V. V. Popik, Journal of the American Chemical Society
(2007), 129(40), 12062-12063; L. N. Michaelides, B. Darses, D. J. Dixon, Organic
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Letters (2011), 13(4), 664-667 va F. Gavina, S. V. Luis, P. Ferrer, A. M. Costero, J. A.
Marco, Journal of Chemical Research, Synopses (1986), (9), 330-1).

chat phan @ng

———-—_—n—w-—-"
dung méi,
nhiét o

R R’ |

cong thiee (R) cong thire (Q)

Hop chat c6 cong thirc (R) c6 thé duge didu ché bang cach formyl hoa hop chit
c¢6 codng thie (L) (trong d6 Hal 1a clo, brom hoic iot, tot hon 1a brom hoic iot). Céac
diéu kién thich hop dé tién hanh formyl héa aryl halogenua 14 da biét, va bao gdm, vi
du nhu, xtt 1y aryl halogenua bang mét chit co kim thich hop (nhu isopropyl magie
clorua, n-butyllithi, sec-butyllithi hodc fert-butyllithi), hoic bing cach xu Iy v6i kim
loai kiém hogc kim loai kiém thd thich hop (nhu lithi hodc magie) trong dung mdi
thich hop (nhu dietyl ete, dimetoxyetan hodc tetrahydrofuran). Cac chit aryl kim loai
thu dugc sau d6 dugc phan tng véi chit formyl hoa thich hop nhu N,N-
dimetylformamit hogc N-formylmorpholin. Theo cach khac, hop chét c6 cong thuc (R)
c6 thé dugc diéu ché tir hop chat c6 cong thirc (L) (trong d6 Hal ciing ¢6 thé 1a gia
halogen nhur triflat) bing cach xir Iy biang tac nhan cacbonyl héa (nhu cacbon monoxit)
véi sy c6 mat ctiia h¢ xuic tac thich hop, bazo, va tdc nhin khir (xem vi du L. Ashfield

and C. Barnard, Org. Process Res. Dev., 11 (1), 39 -43, 2007).

formyl hoa

R
Rs[

e
Y
Rf‘

o R:‘

cong thre (L) cong thire (R)
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Theo phuong phdp khac, hop chét ¢6 cong thire I, trong d6 X 1a metyl va G tt
hon 12 metyl hoic etyl, ¢6 thé duoc didu ché tir axit boronic hoic este boronic ¢6 cong
thire (S) (nhu duge thé hién dudi ddy) bang cach xir ly bang 1-bromo-1-propyn hodc
1-iodo-1-propyn, tbt hon 1a véi su ¢6 mat cua hé xuc tac thich hop, bazo thich hop
va/hodc dung moi thich hop va/hodc & nhiét do thich hgp. Cac phan ing tuong tu duoc
biét trong tai lidu, va cac didu kién wu tién bao gdm viée cho hop chit c6 cong thue (S)
phén Gng véi 1-iodo-propyn véi su ¢6 mit ctia 0,005 dén 25% paladi(II) clorua (so v&i
hop chat ¢6 cong thire (S)) va 1-10 dwong luong kali cacbonat, tot hon 1a trong hdn
hop cua toluen, nuéc va metanol & nhiét do gitta 50°C-150°C, nhu duoc mo ta boi Y.
Shi, X. Li, J. Liu, W. Jiang, L. Sun, Tetrahedron Letters (2010), 51(28), 3626-3628.
Hop chét ¢6 cong thie (T), trong d6 G tot hon 1a metyl hoac etyl va R’ 1a C;-C,alkyl,
c6 thé dugc didu ché trong cac diéu kién twong tu, nhd st dung 1-bromo-2-
(trimetylsilyl)axetylen hodc 1-iodo-2-(trimetylsilyl)axetylen 1lam chat lién hop. Céc
hqpchﬁtcécéngthﬁc(A)Vé(P)céthédugccﬁéuchélélhmntﬁcéchqpchétcécéng
thirc I va (T), bang cach thiy phéan enol ete.
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SiR", TiR"a
It
|
Hal
F e ——

chart xuc tac,
bazo,
dung méi

cong thae (T)

cong thire (S)

X A
chat xac tac,
R . bazo,
thity phan I l .
dung maéi
Hal
a X

i

cong thie (I)

cong thire (P)

thay phan

|
§
Y

cdng thire (A)

Theo mdt phuong phap, hop chét c¢6 cong thire (S) c6 thé duge didu ché tur hop
chit c6 cong thirc (L) (trong d6 Hal tt hon 1a iot hodc brom), tét hon 14 bang cach xtu
ly bing bazo thich hop (nhu natri hydrua, kali hydrua hodc isopropylmagie clorua),
trong dung moi thich hgp (nhu tetrahydrofuran hodc dietyl ete), sau d6 1a phuong phép
hoan déi kim loai-halogen (t6t hon 1a bang cach xir Iy bing chit phan Gng alkyllithi

nhu n-butyllithi, sec-butyllithi hodc tert-butyllithi, hodc chit phan tng organomagie
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nhu isopropyl magie clorua) va xt Iy tiép theo bang trialkylborat, B(OR*)s, (tbt hon la

trimetylborat) dé tao ra este boronat tuong Ung c6 cong thic (S).

Hat

1. bazo

2. R-Li, dung moéi

3 B{OR™),

cdng thire (L) cong thite (S)
ong thire (¢

Theo phuong phép khac, hop chét c¢6 cong thire (U) ¢6 thé dugc didu ché tir hop
chét ¢6 cong thire (V), trong d6 G tdt hon 1a metyl hoic etyl, bing cach boryl hoa C-H
bang tac nhan boryl hoa thich hop, hé xuc tac thich hop, trong dung moi thich hop &
nhiét do thich hop. Cac chat xac tac thich hop bao gdm 1,5-
xyclooctadien)(metoxy)iridi(I) dime két hop véi 4,4'-di-fert-butyl-2,2'-dipyridyl, tac
nhan boryl héa thich hop bao gdm bis(pinacolato)diboron hoic pinacol boran, va cac
dung moi thich hop bao gdm hexan, octan, tetrahydrofuran va metyl tert-butyl ete. Céac
vi du tuong tu dugc biét trong tai liéu (xem vi duJ. F. Hartwig, Chemical Society
Reviews (2011), 40(4), 1992-2002 va T. Ishiyama, N. Miyaura, Pure and Applied
Chemistry (2006), 78(7), 1369-1375). Cac diéu kién wru tién bao gdm xir Iy hop chét c6
cdng thire (V) bang 0,05 dén 10%]1,5-xyclooctadien)(metoxy)iridi(I) dime (so v&i hop
chét ¢6 cong thic (V)), 0,05 dén 10%4,4'-di-rert-butyl-2,2"-dipyridyl (so véi hop chét
c6 cong thirc (V)), va 1-2 dwong luongbis(pinacolato)diboron (so véi hgp chét c6 cong
thire (V))in metyl tert-butyl ete & nhiét do gitta 50°C -150°C, tlly y trong diéu kién
chiéu xa vi song, nhudugc mod ta boi P. Harrisson, J. Morris, T. B. Marder, P. G. Steel,

Organic Letters (2009), 11(16), 3586-3589.

chat phan ung

chat xue tac,
dung mai,
nhiét &

cong thue (V) cong thire (U)
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Céc hop chét c6 cong thirc (W) c6 thé duge didu ché tir cac hop chat ¢ cong
thie (X) nho st dung quy trinh twong tu duoc mé ta & trén, bit dau tir cac hop chét ¢6

cong thire (Z), 14 cac phuong phap da biét.

axyl hoa

s
cong thie (7) cong thie (Y)
thuy phéan va
ki carboxyl
héa vong O
- ;
R. Y
O
2 4

R , ., dne thite (X)
cdng thire (W) céng thie (X)

Theo phuong phép khéac hop chat c6 cong thirc (A), trong d6 X la metyl, c6 thé
dugc didu ché nho qua trinh tai sip xép hop chit c6 cong thirc (AA), v6i su co mit cua
chat phan tmg ma diy manh qua trinh tai sap xép, nhu alkoxit kim loai (t6t hon 1a véi
lwong bing hodc 16n hon 100% so v6i hop chét c6 cong thirc (AA)) hoac xyanua anion
(vi du 0,001-25% kali xyanua hodc 0,001-25% natri xyanua so v&i hop chét ¢6 cong
thitc (AA)), hoic xyanohydrin (t6t hon 13 0,001-25% axeton xyanohydrin so véi hop
chét ¢6 cong thirc (AA)). Phan g nay tt hon 1a duoc thuc hién trong dung moi thich
hop & nhiét do thich hop (phd bién 1a 25-150°C). Tt hon 1a hop chét c6 cong thic
(AA) duge xtr Iy bang 1-3 dwong luong natri metoxit trong N, N-dimetylformamit &
nhiét do tir 50°C dén 100°C.
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chat phan tmg

dung méi, 25°C d&&n 130°C

cong thire (AA) cong thie (A)

Theo mot phuong phap, hop chit ¢ cong thirc (AA), trong d6 X 1a metyl, c6 thé
dugc diéu ché tir hop chit c6 cong thirc (AB) bing cach xir Iy bing hé xtc tac ma diy
manh qua trinh lactoza (nhu paladi(II) diclorua, vang(I) clorua hodc bac cacbonat), tét
hon 1a 0,001-50% bac cacbonat so véi hop chét ¢6 cong thire (AB), vdi sur ¢6 mit cta
dung moi thich hop (vi du axetonitril) & nhiét do thich hop (phd bién 1a 25°C dén
150°C), va tiry ¥ trong didu kién chiéu xa vi séng. Qua trinh lactoza hoa tuong tu dugc
biét trong tai liéu (xem vi du WO 2008/071405, P. Huang and W. Zhou, Tetrahedron
Asymmetry (1991), 2 (9), 875-878; va H. Harkat, J-M. Weibel, P. Pale, Tetrahedron
Letters (2006), 47(35), 6273-6276).

O

3
) R B!
chat xtic tdc, dung méi i O
7(&

25°C dén 100°C

cong thie (AB) cong thitc (AA)

Céc hop chat ¢ cong thuc (AB) ¢6 thé dugc diéu ché tr cac hop chit ¢6 cong
thire (AD) va céc hop chét ¢6 cong thiic (AE) (trong d6 R t6t hon 1a C;-Calkyl), qua
cac hop chat ¢6 cong thic (AC), bang cac phuong phap tuong tu nhu céc phuong phap
dugc mo ta trong WO 2008/071405. Céc alkyn c6 cong thirc (AD) duge biét hodc ¢
thé dwoc didu ché bang cic phuong phap da biét (xem vi du WO 2008/071405 va tai
li€u tham khao trong dé, va J. P. Burke, M. Sabat, D. A. Tovan, W. H. Myers, J. J.
Chruma, Organic Letters (2010), 12(14), 3192-3195). Cé4c hop chit ¢ cong thuc (AE)
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1a cac hop chit da biét hodc c6 thé duge diéu ché tir cac cht phan tng da biét nho st

dung cac phuong phap da biét.

K]

Ri?j COR" ] cong thitc (AE) . R:
Y/ Sonogashira R \ ~COR"
QS 5]

e chét xiic tac Y\,(‘) R’
baze, dung moi 57N 5
R™ R

cong thirc (AD) cong thire (AC)

l thity phan

cong thire (AB)

Hop chét ¢6 cong thire (P), trong do R’ 1a C;-Cyalkyl, cling ¢6 thé dugc diéu ché
nhd sir dung hoa hoc twong tw véi héa hoc duge mod ta trude ddy, bat ddu bang hop
chét ¢ cong thirc (AD) va hop chit ¢6 cong thirc (AI) ma déu duoc biét trong tai liéu
hoic c6 thé duoc diéu ché nho sir dung céc phuong phap da biét va cac chét phan Gng
da biét.
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/ SiR",
1 S
R i s
Hal T/
RTZ
RS _ cong thue (AD)
: \ COR"
R ) H Son shira
noga
v oones
RY R® chdt xte tic

. ) bazo, dung moi cong thire (AH)
cdng thic (AD)

[ thiy phan

G ~SIRY,

RY 3 ///fr/ ’
4 R = A E e o el A
R O E chat xtc tic, dung modi

= R LE 23°C dén 100°C

cong thite (AG)

cong thire (AF)

chat phan g,
dung méi, 25°C dén 150°C

i

SiRY

cong thire (P)

Tuong tu, hop chat c¢6 cong thirc (L) c6 thé duge didu ché tir hop chét ¢ cong

thire (AJ) nho st dung hoa hoc twong tu véi hda hoc duge md ta trude day.
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R cong thnre (AN) = R Hal
CO.R™
g;;.%/ & H 4
v ZZ Sonogashira R
Y. ,
A chit xtc tac AYN

ROR bazo. dung moi R" R

cong thie (AD) cong thire (AL)

thuy phin

Hal
Hal

chat xtic tic, dung méi

B ————

A L2 25°C dén 100°C

R . cong thire (AK)
cong thie (Al

chat phan tng,
dung mdi, 25°C dén 150°C

cong thire (L)

Tuong tu, hop chit c6 cong thirc (W) c¢6 thé duoc didu ché tir hop chat c6 cong

thirc (AO) nh¢ st dung hoa hoc tuong tu véi hda hoe duge mo ta trude day.
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3 cong thire (AR) 2 ~
Rfﬁ/COﬂ” " R\ _cor
] . R*ﬁ 4
v 7/ Sonogashira - ! Y
Rs N chét xtc tac Rs RG R

bazo, dung moi
cdng thire (AQ)

cdng thre (AD)

l thuy phan

3
R
chat xuc tac. dung méi R*—%/

O U ——

R

25°C dén 100°C

R®
cong thire (AQ) cong thire (AP)

chat phan tmg,
dung méi, 25°C dén 150°C

cong thire (W)

Theo phuong phap thir hai, hop chit ¢é cong thuc (AA), trong dé X la metyl, co
thé dugc didu ché qua qua trinh oxy hoa Baeyer-Villiger hop chit c6 cong thic (AS),
t5t hon 1a trong dung mdi thich hop va/hodc & nhiét do thich hop (vi du, tir 0°C dén
100°C), va tuy y v6i su c6 mit ciia hé xuic tac thich hgp. Cac chét oxy hoa thich hop
bao gdm axit peraxetic va hydro peroxit. Céc diéu kién uu tién 1a hydro peroxit va
catalytic selen dioxit (0,001-25mol%) trong tert-butanol & nhiét d6 nam trong khoang
tir 0°C dén 100°C, nhu dugc md ta bdi J. 4. Guzman, V. Mendoza, E. Garcia, C. F.
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Garibay, L. Z. Olivares, L. A. Maldonado, Synthetic Communications (1995), 25(14),
2121-33.

chat oxy hoa. dung moi

=

cong thite (AA)
cong thue (AS)

Hop chét c¢6 cong thirc (AS), trong d6 X 1a metyl, c6 thé dugc didu ché tur hop
chat c¢6 cong thire (AU) bang cach ngung tu véi benzaldehyt c6 cong thirc (AT), vdi su
c6 mit ctia bazo thich hop va tily y voi su ¢6 mit ciia dung mdi thich hop (dé c6 vi du
tuong tu, xem WO 2010136431; A. Lagrange, S. Forestier, G. Lang and B. Luppi,
EP368717 Al; D. C. Rowlands, US2776239; E. Tamate, Journal of the Chemical
Society of Japan, (1957), 78, 1293-7; R. Hernandez, D. Melian, T. Prange, E. Suarez,
Heterocycles (1995), 41(3), 439-54; va J. Sotiropoulos, N. El Batouti, A. M.
Lamazouere, Journal of Heterocyclic Chemistry (1987), 24(4), 907-12).

X
O L
3 Rﬁx / i
R>( bazo v R
R + R
% . Oﬁ N 1 AN
R . dung méi R
o5 H R 3

cong thire (AU) cong thie (AT) R ;
cong thirc (AS)

Tét hon 1a bazo 1a hydroxit kim loai, nhu natri hydroxit hodc kali hydroxit,

alkoxit kim loai nhu natri metoxit, natri etoxit hodc kali tert-butoxit, hoiic amit kim
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loai nhu natri amit. Uu tién 1, dung moi 1a dimetoxyetan, dioxan, tetrahydrofuran,

dietyl ete hodc ruou alkyl, nhu metanol, etanol hoic isopropanol.

Cac hop chit ¢6 cong thic (AU), trong d6 Y 12 O va hoic CR®*R’, 1a céc hop chét
da biét (xem vi du X. Ye, M. D. Johnson, T. Diao, M. H. Yates, S. S. Stahl, Green
Chemistry (2010), 12(7), 1180-1186; M. Newman va W. Reichle, Org. Synth. Coll.
Vol. V., (1973), 1024; Y. Zal'kind, E. Venus-Danilova and V. Ryabtseva,Russian
Journal of General Chemistry, (1950), 20, 2222-9; M. Bertrand, J. Dulcere, G. Gil, J.
Grimaldi and P. Sylvestre-Panthet, Tetrahedron Letters (1976), (18), 1507-8), hoic c6
thé dugc diéu ché tir cac hop chit da biét boi cac phuong phap da biét.

Céc hop chét c6 cong thie (AU), trong d6 Y 1a C(O), 1a cac hop chit da biét
(xem vi du N. J. Turro, D. R. Morton, E. Hedaya, M. E. Kent, P. D'Angelo, P.
Schissel, Tetrahedron Letters (1971), (27), 2535-8; P. A. Krapcho, D. R. Rao, M. P.
Silvon, B. Abegaz, Journal of Organic Chemistry (1971), 36(25), 3885-90; S. N.
Crane, T. J. Jenkins, D. J. Burnell, Journal of Organic Chemistry (1997), 62(25), 8722-
8729; S. N. Crane, D. J. Burnell, Journal of Organic Chemistry (1998), 63(4), 1352-
1355; S. N. Crane, D. J. Burnell, Journal of Organic Chemistry (1998), 63(16), 5708-
5710; C. E. Elliott, D. O. Miller, D. J. Burnell, Journal of the Chemical Society, Perkin
Transactions 1 (2002), (2), 217-226), hodc c6 thé duge didu ché tir cac hop chit da biét
béi cac phuong phap da biét.

Cac hop chét ¢ cong thirc (AU), trong d6 Y 1a S, S(O) hoac S(O), la cac hop
chit da biét (xem vi du E. R. Buchman, H. Cohen, Journal of the American Chemical
Society (1944), 66, 847-8; A. W. D. Avison, F. Bergel, J. W. Haworth, US2408519: K.
G. Mason, M. A. Smith, E. S. Stern, EJ. A. Elvidge, Journal of the Chemical Society
[Section] C: Organic (1967), (21), 2171-6; T. A. Magee, Thomas A. DE 2033454; 1.
Tabushi, Y. Tamaru, Z. Yoshida, T. Sugimoto, Journal of the American Chemical
Society (1975), 97(10), 2886-91; P. E. Aldrich, G. H. Berezin, B. I. Dittmar, I. Bruce,
DE 2516554; 1. Tabushi, Y. Tamaru, Z. Yoshida, Bulletin of the Chemical Society of
Japan (1978), 51(4), 1178-82; D. N. Reinhoudt, J. Geevers, W. P. Trompenaars, S.
Harkema, G. J. Van Hummel, Journal of Organic Chemistry (1981), 46(2), 424-34; F.
Duus, Synthesis (1985), (6-7), 672-4; J. Schatz, Science of Synthesis (2002), 9, 287-
422), hogc c6 thé dugce diéu ché tir cac hop chit da biét boi cac phuong phap da biét.
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Hop chat ¢6 cong thire (AT), trong d6 X 1a metyl, ¢6 thé dugce didu ché tir cac
hop chét da biét bang cac phuong phéap da biét.

Hop chit c6 cong thie (P), trong d6 R 1a C;-Cgalkyl, ciing ¢6 thé duge diéu ché
tir hop chét c6 cong thirc (AF), bang cach tai sip xép trong cac didu kién twong tu voi
cac didu kién duoc mo ta dé chuyén hoa hop chat ¢6 cong thirc (AA) thanh hop chét ¢o
cong thiic (A). Hop chét 6 cong thitc (AW) 1a da biét, hodc c6 thé dugc didu ché bing

cac phuong phéap da biét nho sir dung céc chét phan ung da biét.

SIR”,

bazo QR‘
—— R"\ ; L
dung moi 4 == R
= Q
Y 8
R . . . R
cong thie (AU) R

cong thire (AW)
cong thirc (AV)

chat oxy hoa
dung moi

SIR",

chat phan tng, bazo
dung mdi, 25°C den 100°C

cong thire (AF)

cong thure (P)

Tuong tu, hop chét ¢ cong thirc (L) cling c6 thé duoc didu ché tir hop chit c6
cong thirc (AJ) biang cach tai sip xép trong cac didu kién tuong tw. Cac hop chét c6
cong thire (AY) 1a cac phuong phap da biét, hodc c6 thé dugc didu ché tir cac chit

phan g da biét nho sir dung cac phuong phap da biét.
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bazo

dung moi

R’

cong thuc (AU)

cong thue (AY)

cong thite (AX)

chart oxy hoa
dung mdi

¥

%

R | 2
chit phan tmg, bazo R%’ OR Hal

dung méi, 25°C dén 100°C

R” R®

o

bS]

R

cong thire (A)

cong thire (L)

Tuong tu, hop chit c6 cong thirc (W) ciing ¢6 thé duge didu ché tur hop chit ¢co
cong thirc (AO) bang cach tai sip xép trong cac didu kién tuong tu. Cac hop chit c6
cong thirc (AAA) la cic phuong phap da biét, hodc c6 thé dugce didu ché tr cac chit
phan tmg d biét nho sir dung cac phuong phap da biét.
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cong thire (AU) cong thirc (AAA)

cOng thire (AZ)

dung méi

l chat oxy hoa

chét phan vmg, bazo
dung méi, 25°C dén 100°C

-

cong thire (W)

cong thitc (AO)

Theo phuong phap khéc, hop chat c6 cong thic (A), trong d6 X 1a metyl, ¢6 thé

dugc didu ché bang cach tai sip xép epoxit c6 cong thirc (AAB) duoc xtc tac béi su

c6 mat cta axit, vi du, véi su ¢c6 mét cia dung moi thich hop.

axit, vi du
axit protic hoac
axit Lewwis

NE—

cong thirec (AAB)

cong thure (A)

Dé tai sip xép (AAB) thanh (A), céc axit thich hop bao gdm axit Bronsted nhu
axit khoang hodc axit hitu co, vi du axit sulfuric, axit clohydric, hydro clorua, axit p-

toluensulfonic, axit metansulfonic, axit axetic hodc axit formic, hodc axit Lewis nhu
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halua kim loai, vi du boron triflorua, nhém clorua, sit clorua, thiéce (IV) clorua, kém
clorua, zinc bromua, hodc lithi perclorat, hodc triflat kim loai nhu scandi triflat hodc
ytterbi triflat. Hon hop clia cic axit nay ciing c6 thé duoc st dung. Su chuyén héa cia
hop chét c6 cong thirc (AAB) thanh hop chét co cong thire (A) ¢6 thé duge xem 1a mot
vi du ctia qué trinh tai sip xép semi-Pinacol (xem vi du WO 2010136431; M. Paulson,
M. Daliya and C. Asokan, Synth. Commun. (2007), 37(5), 661-665; S. Sankararaman
and J. Nesakumar, J. Chem. Soc, Perkin Trans. 1, (1999), (21), 3173-3175; K. Rehse
and R. Bienfait, Archiv der Pharmazie, (1984), 317(5), 385-93; H. Kamath, A.
Sahasrabudhe, B. Bapat and S. Kulkarni, Indian J. Chem., Section B: (1981), 20B(12),
1094-6; G. Buchanan and D. Jhaveri, J. Org. Chem. (1961), 26 4295-9; va H. House,
Richard L. Wasson, J. Am. Chem. Soc., (1956), 78, 4394-400). Dé tai sip xép (AAB)
thanh (A), dung méi thich hop thuong la dung méi dugc chon dé tuong hop véi axit
dugc str dung, va bao gdm hydrocacbon dugc clo héa, rugu, ete, dung mdi thom hodc
axit hitu co, vi du diclometan, dicloetan, dietyl ete, axit axetic, axit formic, toluen,
benzen, metanol, etanol, isopropanol hoic tetrahydrofuran. Tét hon 1a phéan Gng nay
dugc thyc hién nho s dung axit metansulfonic trong toluen & nhiét do tir 25°C dén

150°C.

Hop chét c¢6 cong thirc (AAB) c6 thé duoc diéu ché bang cach epoxit hoa hop
chit c6 cong thirc (AS). Qua trinh epoxit hoa c6 thé duge thuc hién bing cach xir ly
hop chét co cong thirc (AS) bing tac nhan oxy héa thich hgp nhu peroxit hitu co hoic
hyperclorit kim loai, vi du dimetyldioxiran, natri hypoclorit, hydro peroxit, tert-butyl
peroxit hodc axit trifloperaxetic, tiy ¥ két hop v6i bazo thich hop (nhu hydroxit hodc
cacbonat kim loai kiém, hydroxit hodc cacbonat kim loai kiém thd, hodc bazo amin
nhu 1,8-diazabixyclo[5,4,0]-undec-7-en), tly y trong dung moéi thich hop (nhu ruou
hodc hydrocacbon duogc halogen hoéa, vi dumetanol, etanol hodc diclometan) va & nhiét
do thich hgp. Phan ting ciing c6 thé dugce tién hanh trong cac diéu kién hai pha, trong
d6 chéit chuyén pha ciing thuong dugc ding & néng d6 0,001-50 mol%. Chat chuyén
pha wu tién 1a mudi ammoni bac bdn, crown ete, polyetylen glycol, hoic mudi
phospho. Cac phan ting tuong tu duoc biét trong tai liéu (xem vi du WO 2010136431;
[. K. Korobitsyna, O. P. Studzinskii, The Russian Journal of Organic Chemistry
(1969), 5(8), 1493-5; A. Halasz, Z. Jambor, A. Levai, C. Nemes, T. Patonay and G.
Toth, J. Chem. Soc, Perkin Trans. 1, (1996), (4), 395-400; N. Yousif, F. Gad, A.
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Fahmy, M. Amin va H. Sayed, Phosphorus, Sulfur and Silicon and the Related
Elements (1996), 117, 11-19; T. Ooi, D. Ohara, M. Tamura va K. Maruoka, J. Am.
Chem. Soc., (2004), 126(22), 6844-6845; A. Amr, H. Hayam and M. Abdulla, Archiv
der Pharmazie, (2005), 338(9), 433-440; K. Drauz, S. M. Roberts, T. Geller and A.
Dhanda, US6538105 B1; va L. S. Chagonda and B. A. Marples, J. Chem. Soc. Perkin
1, 1988, 875-879). Uu tién 14, epoxi héa hydro peroxit va hydroxit kim loai (dic biét
1a lithi hydroxit hodc natri hydroxit), trong metanol & nhiét do tir -10°C dén 60 °C.

chat oxy hoa

dung mo1

cong thitc (AS) cong thirc (AAB)

Theo cach khac, hop chét c6 cong thic (AAB), trong d6 X 1a metyl, c6 thé dugc
diéu ché bang cach cho hop chét c6 cong thuc (AAC) (trong d6 halogen 1a clo, brom
hoic iod, t6t hon 14 clo hodc brom) phan mg véi hop chét c¢6 cong thuc (AT), v6i su

¢6 mdt cua bazo thich hop, tuy y trong dung moéi thich hgp, ¢ nhiét do thich hop.

bazo
—li

dung mdi

cdng tinrc (AAC) cong thire (AT)

cong thire (AAB)
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Céc bazo thich hgp bao gdm hydroxit kim loai kiém hogc kim loai kidm thd (nhu
natri hydroxit, lithi hydroxit ho#c kali hydroxit), alkoxit kim loai kiém hogc kim loai
kiém thd (nhu natri metoxit, natri etoxit, kali tert-butoxit hodc natri fert-butoxit),
cacbonat kim loai kiém hodc kim loai kiém thd (nhu kali cacbonat hodc natri cacbonat,
hodc natri bicacbonat), amit kim loai (nhu lithi diisopropylamit, lithi
hexametyldisilazit hogc lithi 2,2,6,6-tetrametylpiperidit), chat hitu co kim loai (nhu
butyl lithi hodc etylmagie bromua) hodc hydrua kim loai (nhu natri hydrua hodc kali
hydrua). Céc dung mai thich hop bao gébm hydrocacbon dugc clo héa, ete, rugu, cac
chit thom va céc dung moi aprotic phan cuc cac nhau, vi du 1,2-dimetoxyetan,
tetrahydrofuran, 1,4-dioxan, dietyl ete, dibutyl ete, diclometan, dicloetan, axetonitril,
dimetyl sulfoxit, N, N-dimetylformamit, benzen, toluen, metanol, etanol, isopropanol
hoic tert-butanol, va dugc chon dé twong hop véi bazo trong cac didu kién phéan Ung.
Phan ting ciing c6 thé dugc tién hanh trong céc diéu kién hai pha, trong d6 chit chuyén
pha dién hinh 1 ciing dugc dung & 0,001-50 mol%. Chat chuyén pha uu tién 12 mubdi
ammoni bac bdn, crown ete (cAu trac hinh vuong mién), polyetylen glycol, hoic mudi
phospho. Uu tién nhét 13, phan tng dugc thuc hién khi ding lithi diisopropylamit
trong tetrahydrofuran & dai nhiét do tir -100°C dén 60°C. Sur chuyén hoa hop chit ¢6
cong thiic (AAC) thanh hop chit c6 cong thirc (AAB) c6 thé duge xem 1a vi du cua
qua trinh ngung tu Darzens (xem vi du WO 2010136431; W. N. Wassef, M. M. El-
Barky, Journal of Chemical Research, Synopses (1990), (12), 402-3; J. Li, X. Liu, X.
Li, Youji Huaxue (2007), 27(11), 1428-1431; Y. Tong, Y. Cheng, X. Guo, S. Wu,
Hecheng Huaxue (2007), 15(1), 102-104; C. Parmenon, J. Guillard, D. Caignard, N.
Hennuyer, B. Staels, V. Audinot-Bouchez, J. Boutin, C. Dacquet, A. Ktorza, M.
Viaud-Massuard, Bioorganic & Medicinal Chemistry Letters (2008), 18(5), 1617-
1622; H. Xiao, X. Han, J. Xiong, Faming Zhuanli Shenqing Gongkai Shuomingshu
(2007), p11; J. M. Concellon, E. Bardales, R. Llavona, Journal of Organic Chemistry
(2003), 68(4), 1585-1588).

Céc hop chét c6 cong thirc (AAC), trong d6 Y 1a O hodc CR®R’ 1a cac hop chét
da biét (xem vi du WO 2010136431; B. Sreedhar, P. S. Reddy, M. Madhavi, Synthetic
Communications (2007), 37(23), 4149-4156; R. R. Agarwal, S. S. Deshapande,
Journal of the Indian Chemical Society (1949), 26, 483-6; H. Richet, R. Dulou, R., G.
Dupont, Bulletin de la Societe Chimique de France (1947), 693-9; H. Richet, Ann.
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Chim. [12] (1948), 3 317-54; I. K. Korobitsyna, Yu. K. Yur'ev, Yu. A. Cheburkov, E.
M. Lukina, Russian Journal of General Chemistry (1955), 25, 734-8; 1. K.
Korobitsyna, Yu. K. Yur'ev, Yu. A. Cheburkov, E. M. Lukina, Russian Journal of
General Chemistry (1955), 25, 690-702; F. Leonard, A. Wajngurt, H. Horn, Journal of
Organic Chemistry (1956), 21, 1400-4; I. K. Korobitsyna, I. G. Zhukova, V. A.
Kuvshinova, N. N. Gaidamovich, Yu. K. Yur'ev, Doklady Akademii Nauk SSSR
(1957), 114, 327-30; I. K. Korobitsyna, I. G. Zhukova, 1.g, Yu. K. Yur'ev, Russian
Journal of General Chemistry (1959), 29, 2190-6; 1. K. Korobitsyna, L. L. Rodina, L.
M. Stashkova, Chemistry of Heterocyclic Compounds (1966), (6), 843-7; G. Hoehne,
F. Marschner, K. Praefcke, P. Weyerstahl, Chem. Ber. (1975), 108(2), 673-82; H.
Saimoto, T. Hiyama, H. Nozaki, Bull. Chem. Soc. Jpn., (1983), 56(10), 3078-87; A.
M. Zvonok, N. M. Kuz'menok, I. G. Tishchenko, L. S. Stanishevskii, Russian Journal
of General Chemistry (1985), 21(6), 1330-4) hodc c6 thé dugc diéu ché tir cac hop

chit c6 cong thirc (AU) trong cac didu kién da biét.

Céac hop chat c6 cong thirc (AAC), trong do Y 1a S, S(O) va S(O),, 1a céc hop
chét da biét (xem vi du M. Polievka, L. Uhlar, V. Patek, Petrochemia (1973), 13(5-6),
156-60; N. N. Novitskaya, B. V. Flekhter, G. M. Prokhorov, A. S. Lukmanova, G. A.
Tolstikov, G. V. Leplyanin, S. A. Lange, M. V. Strashnov, SU 468920 Al; P. H.
McCabe, W. Routledge, Tetrahedron Letters (1976), (1), 85-6; T. S. Chou, C. Y. Tsai,
Tetrahedron Letters (1992), 33(29), 4201-4), hoic ¢6 thé dugc didu ché tur cac hop
chét c6 cong thirc (AU) trong cac diéu kién da biét. Cac hop chit co cong thuc (AAC),
trong d6 Y 1a C(0), c6 thé duge diéu ché tir cac hop chét co cong thirc (AU) trong céc

diéu kién halogen héa twong tu.

Cac hop chét c6 cong thirc (P), trong d6 R” 1a C;-Cjalkyl, ciing ¢6 thé duogc didu
ché tir cac hop chét co cong thie (AAD), st dung cac quy trinh tuong tu va cac diéu
kién dugc mo ta trude. Cac hop chét c6 cong thitc (AAD) c6 thé duge didu ché tir cac
hop chat ¢6 cong thirc (AU) va (AW), thong qua cic hop chit c6 cong thic (AV), hoic
tir cac hop chét ¢ cong thirc (AAC) va (AW).
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cdng thire (AU) cong thuc (AW) cong thue (AW) cong thite (AAC)
% bazo, dung mdi
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SiR",

bazo, dung moi

chat oxy hoa

—

dung méi

cOng thirc (AV) cong thite (AAD)

axit protic hodc
axit Lewwis

SIR",
F

cong thire (P)

Tuong tu, hgp chéit c6 cong thic (L) ciing c6 thé duge didu ché tir hop chit co
cong thirc (AAE). Hop chét ¢6 cong thire (AY) duoc biét trong tai liéu hodc ¢ thé

dugc didu ché tir cac chit phan ung da biét nho sir dung cac phuong phéap da biét.
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cong thie (AD) cong thire (AY)

cong thire (AY) cdng thirc (AAQ)

bazo, dung moi

bazo, dung moi
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chat oxy hda 3 O
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dung mdi R™ A A
Z‘ R\v’
R?

cong thie (AX) cong thic (AAE)

axit protic hodc
axit Lewwis

cong thue (L)

Twong tu, hop chét c6 cong thirc (W) ciing ¢6 thé duoc didu ché tir hop chét co
cong thitc (AAF), ma c6 thé duge diéu ché nho str dung hoa hoc tuong tu véi phuong

phép da dugc mo ta trude day.
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cong thire (AU) cong thitc (AAA) cong thire (AAA) cong thire (AAQ)

bazo. dung méi

bazo, dung mot

chit oxy hoa

[——— T —

dung moi

cong thie (AZ) cong thirc (AAF)

axit protic hodic
axit Lewwis

cong thie (W)

Theo phuong phap khac, hop chét co cong thirc (A), trong d6 X 1a metyl, c¢6 thé
dugc didu ché bang cach cho hop chit ¢o cong thirc (AAH) phan tng véi aryl-chi
tricacboxylat, v6i suw c6 mit cia phdi tir thich hop va trong dung modi thich hop. Cac
phan Ung tuong tuduoc mo ta trong tai li€u (xem vi du M. Muehlebach et al.,
WO08/071405; J. Pinhey, B. Rowe, Aust. J. Chem., (1979), 32, 1561-6; J. Morgan, J.
Pinhey, J. Chem. Soc. Perkin Trans. 1, (1990), 3, 715-20). Tt hon 1a aryl-chi
tricacboxylat 1a aryl-chi triaxetat c6 cong thirc (AAG). Tt hon la phéi tir 12 nito chua
di vong nhu N,N-dimetylaminopyridin, 1,10-phenanthroline pyridin, bipyridin, hoic
imidazol, va t6t hon 1a mot dén mudi dwong luong phdi tir so véi hop chit ¢6 cong
thitc (AAG) dugce stt dung. Tét nhét 1a phéi tir 1a N,N-dimetylaminopyridin. Tét hon 1a
dmgnmﬂédmﬁmmdmbmmmh@cmMQgﬁnm&bcbmmmﬂwﬁh&ﬂwpdm
clorofom va toluen. Tt hon 14 phan ng nay dugc tién hanh & nhiét do tir -10°C dén

100°C, t6t nhét 1a & nhiét do 40-90°C).
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cong thie (AAH) cdng thirc (AAG) cong thire (A)

Céc hop chit ¢ cong thitc (AAH), trong d6 Y 13 O, 1 céc hop chét da biét hoic
6 thé dugc diéu ché bang cac duong tuong ty voi cac quy trinh duge mo ta trong tai
li€u (xem, vi du, M. Muehlebach et al., WO08/071405; M. Morgan and E. Heyningen,
J. Am. Chem Soc., (1957), 79, 422-424; 1. Korobitsyna and K. Pivnitskii, Russian
Journal of General Chemistry, (1960), 30, 4016-4023; T. Terasawa, and T. Okada, J.
Org. Chem., (1977), 42 (7), 1163-1169; R. Anderson et al. US5089046; R. Altenbach,
K. Agrios, I. Drizin and W. Carroll, Synth. Commun., (2004), 34 (4) 557-565; R.
Beaudegnies et al., W02005/123667; W. Li, G. Wayne, J. Lallaman, S. Chang, and S.
Wittenberger, J. Org. Chem. (2006), 71, 1725-1727; R. Altenbach, M. Brune, S.
Buckner, M. Coghlan, A. Daza, A. Fabiyi, M. Gopalakrishnan, R. Henry, A.
Khilevich, M. Kort, I. Milicic, V. Scott, J. Smith, K. Whiteaker, and W. Carroll, J.
Med. Chem, (2006), 49(23), 6869-6887; Carroll et al., WO 2001/083484 Al:; J. K.
Crandall, W. W. Conover, J. Org. Chem. (1978), 43(18), 3533-5; I. K. Korobitsyna, O.
P. Studzinskii, Chemistry of Heterocyclic Compounds (1966), (6), 848-854).

Céc hop chit c6 cong thic (AAH), trong d6 Y 14 S, 1a cac hop chat da biét hoic
¢6 thé duogc diéu ché duong tuong tu v6i cac quy trinh duge mo ta trong tai liu (xem,
vi du, E. Fehnel va A. Paul, J. Am. Chem Soc., (1955), 77, 4241-4244; E. Er and P.
Margaretha, Helvetica Chimica Acta (1992), 75(7), 2265-69; H. Gayer et al., DE
3318648 Al).

Céc hop chit c6 cong thirc (AAH), trong d6 Y 1a C(O), 1a cac hop chét da biét
hoic c6 thé dugc diéu ché duong tuong tu véi cac quy trinh dugc mo ta trong tai liéu
(xem, vi du, R. Gotz va N. Gotz, WO2001/060776 R. Gotz et al. WO 2000/075095;
M. Benbakkar et al., Synth. Commun. (1989) 19(18) 3241-3247; A. Jain va T.
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Seshadri, Proc. Indian Acad. Sci. Sect. A, (1955), 42, 279); N. Ahmad et al., J. Org.
Chem., (2007), 72(13), 4803-4815); F. Effenberger et al., Chem. Ber., (1986), 119,
3394-3404 va céc tai liéu tham khao trong do).

Cac hop chét ¢6 cong thirc (AAH), trong d6 Y 1a CR®R’ 1a cac hop chit da biét
ma c6 thé duoc didu ché dudong tuong tu véi cac quy trinh dugc md ta trong tai liu
(xem vi du, M. Muehlebach er al., WOO08/110307; M. Muehlebach et al.,
WO08/110308; S. Spessard and B. Stoltz, Organic Letters, (2002), Vol. 4, No. 11,
1943-1946; F. Effenberger et al., Chem. Ber., (1984), 117, 3280-3296; W. Childers et
al., Tetrahedron Lett., (2006), 2217-2218; W. Childers et al., US2006/0004108; H.
Schneider va C. Luethy, EP1352890; D. Jackson, A. Edmunds, M. Bowden va B.
Brockbank, W02005/105745 va W02005/105717; R. Beaudegnies, C. Luethy, A.
Edmunds, J. Schaetzer and S. Wendeborn, W02005/123667; J-C. Beloeil, J-Y.
Lallemand, T. Prange, Tetrahedron, (1986), Vol. 42. No. 13, 3491-3502; G. Stork va
R. Danheiser, J. Org. Chem., (1973), 38 (9), 1775-1776; H. Favre et al., Can. J. Chem.
(1956), 34 1329-39; R. Shriner va H. Todd, Org. Synth. Coll. Vol. II, (1943), 200-
202).

Hop chét c6 cong thirc (AAI), trong d6 X 1a metyl, c6 thé dugc didu ché tir hop
chit c6 cong thirc (AAJ) bang cach xir Iy bing chi tetraaxetat trong dung moi thich
hop (vi du clorofom) & nhiét do 25°C dén 100°C (t6t hon 1a 25-50°C), va tuy ¥ v6i su
c6 mit ctia chit xtic tac nhu diaxetat thiy ngén, theo cac quy trinh da dugc mo ta trong
tai li€u (vi du xem, K. Shimi, G. Boyer, J-P. Finet and J-P. Galy, Letters in Organic
Chemistry, (2005), 2, 407-409; J. Morgan and J. Pinhey, J. Chem. Soc. Perkin Trans.
1; (1990), 3, 715-720).

Pb(OAc),

o

% » dung méi, chat xtc tac,
OH R 25°C dén 100°C
cong thic (AAT) cong thite (AAI)
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Axit aryl boronic ¢6 cong thitc (AAJ), trong d6 X 1a metyl, c¢6 thé duoc didu ché
tir aryl halua c6 cong thirc (AE), trong d6 Hal 1a brom hoic iot bing céc phuong phép
da biét (xem, vi dy, W. Thompson and J. Gaudino, J. Org. Chem, (1984), 49, 5237-
5243 va R. Hawkins et al., J. Am. Chem. Soc., (1960), 82, 3053-3059). Do d6, aryl
halua c6 cong thirc (AE) ¢6 thé duge xtr Iy bang alkyl lithi hodc alkyl magie halua &
nhiét do thap, va chét phan Umg aryl magie hodc aryl lithi thu dugc dugce cho phan ung
voi trialkyl borat, B(OR’), tdt hon 1a trimetylborat, dé tao ra aryl dialkylboronat ma
¢6 thé dugc thiy phan thanh axit boronic mong mudn ¢6 cong thic (AAJ), trong dé X
la metyl, trong cac diéu kién axit. Theo cach khac, su bién dbi hoan toan hop chét
(AE) thanh (AAJ) giéng nhu vy, trong d6 X 1a metyl, c6 thé dat dugc qua qué trinh
boryl héa duge xuc tic bang paladi trong cac diéu kién da biét nho st dung céc chét
phan ung di biét (xem vi du T. Ishiyama, M. Murata, N. Miyaura, J. Org. Chem.
(1995), 60, 7508-7501; va K. L. Billingsley, T. E. Barder, S. L. Buchwald, Angew.
Chem. Int. Ed. (2007), 46, 5359-5363), theo sau la qua trinh thiy phan este boronat

trung gian.

X

R! Z o §
= 1. Alkyl lithi hodc Grignard
! L HO

Hal™ 2. B(OR"}, 1 5
R 3. H,0" o R
cdng thie (AE) cong thae (AAT)

- i . ’
boryl hoa xue tic
béi Pd ) .
thuy phén
X

Theo phuong phap khic, hop chét c6 cong thic (A), trong d6 X 1a metyl, c6 thé
dugc diéu ché bang phan tng cia hop chit c6 cong thirc (AAK), trong d6 Ar 1a gbc
aryl (t6t hon 1a phenyl) véi axit arylboronic ¢6 cong thirc (AAJ), trong d6 X 1a metyl,
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v6i sw ¢6 mit cia chat xic tac paladi thich hop, bazo thich hgp, tuy y v6i su ¢6 mat

ctia phéi tir thich hop hodc chét phu gia, va trong dung mai thich hop.

chdt xuc tac, phoi tir

)

bazo, dung méi

I 2
OH R°

cong thire (AAK)

cong thire (A)

cOng thie (AAL)

Céc chét xuc tac paladi thich hop bao gdm, vi du paladi(Il) dihalua, paladi(II)
axetat va paladi(IT) sulfat, va t5t hon 1a paladi(Il) axetat. Cac phdi tir thich hop bao
gdm triphenylphosphin, trixyclopentylphosphin, trixyclohexylphosphin, 2-dixyclo-
hexylphosphino-2’,6’-dimetoxybiphenyl, 2-dixyclohexylphosphino-2’,4°,6’-
triissopropyl-biphenyl, 1,1'-bis(diphenylphosphino)feroxen va 1,2-
bis(diphenylphosphino)etan. Phan tng niy ciing c¢6 thé duge tién hanh véi su c6 miit
clia cac chit phu gia khac, nhu mudi tetralkylamoni, vi du, tetrabutylamoni bromua.
Cac bazo thich hop bao gdm hydroxit kim loai kiém, dac biét 1a lithi hydroxit. Dung

moi thich hgp la 1,2-dimetoxyetan trong nuéec.

Hop chét ¢6 cong thic (AAK), trong d6 Ar 13 phenyl, c6 thé duoc diéu ché tur
hop chét c6 cong thirc (AAH) bang cach xir ly bang chét phan ung iot si€éu hoa tri nhu
(diaxetoxy)iotbenzen hodc iodosylbenzen va bazo nhu natri cacbonat trong nuéc, lithi
hydroxit hodc natri hydroxit trong dung mdi nhu nuéc hodc rugu trong nudc nhu
etanol trong nude theo quy trinh ctia K. Schank and C. Lick, Synthesis (1983), 392; R.
Moriarty et al, J. Am. Chem. Soc, (1985), 107, 1375, hodc cta Z. Yang et al., Org.
Lett., (2002), 4 (19), 3333:
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Phi{OAC),

bazo, dung moi

cong thirc (AAH) cong thire (AAK)
trong d6 Ar 1a phenyl

Theo phuong phap khéc, hop chat c6 cong thirc I, trong d6 X 1a metyl, c6 thé
dugc didu ché bang cach cho hop chit c6 cong thuc (AAL) (trong d6 G tot hon 14 C,.4
alkyl, va Hal 1a halogen, t6t hon 14 brom hodc iot), phan tng v6i axit arylboronic 6
cdng thirc (AAJ) v6i sw c6 mit ciia chét xuc tac paladi thich hop (vi du 0,001-50%
paladi(IT) axetat di v6i hop chat (AAL)) va bazo (vi du 1 dén 10 duong lwong kali
phosphat d6i v6i hop chét (AAL)) va t6t hon 1a vé6i sy ¢6 mit cta phdi tir thich hop (vi
du 0,001-50% (2-dixyclohexylphosphino)-2’,6’-dimetoxybiphenyl dbi véi hop chét
(AAL)), va trong dung mdi thich hop (vi du toluen), t&t hon 1a tir 25°C dén 200°C.
Céc chét ghép ndi tuong tu dugc biét trong tai li€u (xem vi dy, Y. Song, B. Kim va J.-
N. Heo, Tetrahedron Letters (2005), 46 (36), 5987-5990). Hop chét c6 cong thuc I,
trong d6 X t6t hon 14 metyl, c6 thé duge chuyén hoa thanh hop chét co cong thirc (A)

bang cach thiy phan enol ete trong cac diéu kién da biét.

X

chat xuc tac, phoi nx
B ]

bazo. dung moi

cong thire (AAL) cong thite (AAT) cong thue (I)

l thiy phin

cong thue (A)
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Hop chat c6 cong thirc (AAL) ¢6 thé duoc didu ché bang cach halogen hoa hop
chat c6 cong thirc (AAH), tiép theo 1a phan Gmg cta halua thu duge c6 cong thic
(AAN) vé6i C,.C4 alkyl halua hoic tri-C,.C4-alkylorthoformat trong céc diéu kién da
biét, vi du bang cac quy trinh cia R. Shepherd and A. White (J. Chem. Soc. Perkin
Trans. 1 (1987), 2153-2155) va Y.-L. Lin et al. (Bioorg. Med. Chem. (2002), 10, 685-
690). Theo cach khéc, hop chit c6 cong thirc (AAL) ¢6 thé dugce diéu ché bang cach
cho hop chit co cong thirc (AAH) phan tmg v6i C;.C4 alkyl halua hogc tri-C;.Cy-
alkylorthoformat, va halogen héa enol ete c6 thu dugc cong thirc (AAM) trong céac
diéu kién da biét (xem vi du Y. Song, B. Kim and J.-N. Heo, Tetrahedron Letters
(2005), 46(36), 5987-5990).

halogen hoa

alkyl héa

cong thirc (AAN)

N R" R°
R R®

cong thire (AAH)

cOng thire (AAL)

} halogen héa

alkyl hoa

R R

cong thire (AAM)

Theo phuong phap khac, hop chét c6 cong thirc (A), trong d6 X 1a metyl, c6 thé
duogc diéu ché bang cach cho hop chét ¢6 cong thirc (AAH) phén g vé&i hop chit c6
cong thiic (AE) vé6i su c6 mat cta chit xiic tac paladi thich hop (vi du 0,001-50%
paladi(IT) axetat d6i v&i hop chit (AAH)) va bazo (vi du 1 dén 10 duong luong kali
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phosphat di v6i hop chét (AAH)) va t&t hon 1a v6i sw c6 mit ciia phdi ti thich hop (vi
du 0,001-50% (2-dixyclohexylphosphino)-2°,4°,6’-triisopropylbiphenyl dbi v&i hop
chit (AAH)), va trong dung moi thich hop (vi du dioxan), tét hon 1a tir 25°C dén
200°C va tiy ¥ trong diéu kién gia nhiét bing vi séng.

X
R~ X / chat xtc tac, phoi o
+ |
) s ]
Hal bazo. dung méi

RY R®

cong thire (AAH) cong thirc (AE) cong thite (A)

Céc chét ghép ndi tuong tu dugc biét trong tai liéu (xem vi du, S. Buchwald ef
al., J. Am. Chem. Soc. (2000), 122, 1360-1370; B. Hong et al. WO 2005/000233).
Theo cach khac, hop chét co cong thirc (A) c¢6 thé duoc didu ché bang cach cho hop
chat ¢6 cong thirc (AAH) phan tng véi hop chit ¢6 cong thirc (AE) v6i su c6 mit cia
chét xdc tic ddng thich hop (vi du 0,001-50% dong(I) iodua déi v6i hop chit (AAH))
va bazo (vi du 1 dén 10 duong luong xesi cacbonat ddi véi hop chit (AAH)) va tdt
hon 12 v6i su ¢6 mit ctia phdi tir thich hop (vi du 0,001-50% L-prolin déi v6i hop chét
(AAH)), va trong dung mdi thich hop (vi du dimetylsulfoxit), tét hon 1a tir 25°C dén
200°C. Céc chat ghép ndi trong tu duoc biét trong tai liéu (xem vi du, Y. Jiang et al.,
Synlett, (2005), 18, 2731-2734, va X. Xie et al., Organic Letters (2005), 7(21), 4693-
4695).

Hop chét c6 cong thuc (P), trong d6 R” 1a C;-Cjalkyl, ciing c6 thé duoc diéu ché
nhd str dung cac phuong phap twong tu duge mo ta trude ddy, bit ddu tir cac tién cht
dugc silyl hoa (AAO), (AAP) va (AAI). Cac hop chit (AAO), (AAP) va (AAI) 1a cac
phuong phép da biét, hodc c6 thé duoc didu ché nho st dung céc phuong phap tuong

tu v4i cac phuong phap duge mo ta trude day.
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cong thirc (AAL)

cong thire (AAH)

phoi tr, dung mdi

+

-10°C &n 100°C
SiR",

cong thire (AAOQ)

cong thirc (AAH)

Tuong tu, hop chit c6 cong thirc (L) ciing c6 thé dugc didu ché tir cac tidn chat

dugc halogen hoa thich hgp, nho st dung cac phuong phép tuong tu véi cac phuong

phép dugc mo ta trude day.
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cong thire (P)

Pr—

HO
i
oM R
cOng thire (AAP)

chat xiic tac, phéi tr
bazo. dung mdi

chat xie tac. phéi tr

B —

cdng thirc (AAK)

,.i.

bazo. dung mé1

chat xtic tic, phéi tir
bazo, dung midi

cdng thirc (AAP)

cong thie (AD)



RN Hel
" |
HO\B)\T/

!
OH RS

cong thitc (AAL) cong thic (AAR)

chat e tée, phoi tr
bazo, dung méi

RS
Y%O thuy phan R
R R

cong thirc (AAH) Hal

chat xic tac, phdi ar

pho1 ti. dung moé:
. B —

+

-10°C dén 100°C +

R ! el
ACO_

bazo, dung moi

~Pb ]f cong thre (L) HO.
ac0” 1,
OAc R i ,
& oM R
cdng thire (AAQ) chit xiic tée, phéi tir

cong thire (AAR)

bazo, dung moi

R Hal
+
Hal
R
cong thitc (AAH) cdng thic (AN)

Tuong tu, hop chét c6 cong thirc (W) cling c¢6 thé duge diéu ché tir cac tién chét
thich hgp, nho st dung céc phuong phép twong tu voi cac phuong phap duge md ta

trudce day.
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cong thuire (AAH)

phoi tr, dung méi

-10°C dén 100°C

cdng thirc (AAS)

¥

HOL

2

i
OH R
cong thire (AAT)

chat xiic tac, phoi hir
bazo. dung méi

R R
chét xtc téc, phoi e ©ONE thire (AAK)

B

+

bazo. dung méi

T ©
RY R
cOng thirc (W) HO.,
| o
, o R
chat xiic tc, phoi tix
bazo, dung méi cdng thuc (AAT)

R:‘ RE

cong thirc (AAF)

Hon thé nita, hop chét ¢6 cong thire (L) c6 thé dugc didu ché bing cach cho hop
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cong thire (AR)

chat c¢6 cong thirc (AAH) phan tng véi halonitrobenzen c¢6 cong thirc (AAX) (trong
cac diéu kién tuong tu v4i cac didu kién duoc mo ta dé ghép ndi hop chit c6 cong thirc
(AAH) va hop chét c6 cong thirc (AE) dé tao ra hop chét c6 cong thirc (A)), dé tao ra
hop chit c6 cong thirc (AAW) ma sau dé dwoc khtr trong cac diéu kién chuén (ddi véi
cac vi du twong tu, xem T. N. Wheeler, CA1113959). Sau d6 anilin (AAV) duoc
chuyén hoa thanh aryl halua (L) trong cac diéu kién Sandmeyer (déi v6i cac vi du
tuong tu T. N. Wheeler, CA1113959). Theo cach khac, hop chéit c6 cong thuc AAU,
trong d6 X 12 clo, c6 thé dugc diéu ché biang cach cho anilin ¢6 cong thirc AAV phéan

tng v6i 1,1-dicloetylen, mudi kim loai thich hop nhu ddng(II) clorua, kim loai hodc
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alkyl nitrit thich hgp trong dung moi thich hop & nhiét do thich hgp. Phan tmg nay la
vi du ctia qud trinh aryl hoa Meerwein, va cac vi du dugc biét trong tai lidu (xem vi du
T. Himmler, US 20100234651 va J-P. A. M. Bongartz, J. T. M. Linders, L. Meerpoel,
G. S. E. Van Lommen, E. Coesemans, M. Braeken, C. F. R. N. Buyck, M. J. M.
Berwaer, K. A. G. J. M. De Waepenaert, P. W. M. Roevens, G. M. Boeckx, P. V.
Davidenko, WO 2008148868).

Hop chét c6 cong thire (A) ¢6 thé dugc didu ché tir hop chét ¢6 cong thirc (AAU)
trong cac diéu kién twong tu véi cac didu kién duoc mo ta d& chuyén hoa hop chit ¢

cong thire (J) thanh hop chét ¢6 cong thirc (D).

cOng thie (L)

I Sandmeyer

R‘«l Rlﬁ

cOng thitc (AAH)  chit xmie téc, phéi i
bazo, dung méi

e S —
el 3 cong thitc (AAV)
R»‘
cOng thitc (AAX) % Meerwein

¥

cong thire (A) cdng thic (AAU)

Céc quy trinh diéu ché cac hop chét vong dion 4-etynyl-phenyl hoac 4-(but-1-ynyl)-
phenyl c6 cong thuc (Z2)
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Céc hop chét vong dion 4-etynyl-phenyl (va cac din xuit keto-enol cia ching),
¢ cdng thic (ZZ) nhu dugc md ta & ddy trong d6 XX 1a hydro, ¢6 thé dugce didu ché
theo céc quy trinh dugc mo ta & day, vi du, néu trén, béng cach thé, trong cac truong
hop thich hop, chat phan mg c6 thanh phin chinh 1a axetylen thich hgp trong (cac)
phan ting thich hop, dic biét lién quan dén su uu tién trong ti liéu, hodc biang cach
khir bao vé& cac hop chét axetylen duge thé bang silyl (SiR”;) (nhu hop chit co cong
thic (P), (Al), (AW), (AAP), (AAO), véi diéu kién 1a trong truong hop nay cac chit
nay c6 dion vong dugc dinh nghia hep (hodc dan xudt keto-enol cia no) theo / tuong
duong v6i dion vong hodc keto-enol vong nhu duge dinh nghia trong cong thirc (Z2)),

vi dy, nho st dung céc diéu kién da biét. Xem vi du, Cac vi du 17, 18 va 19 duéi day.

Theo mét phuong an, 4-(but-1-ynyl)-phenyl cac hop chét vong dion (va keto-
enol cac dan xuat ctia chiing), c6 cong thic (ZZ) nhu dugc md ta & day trong do XX la
etyl, duge didu ché nho bang cach cai bién thich hop cac quy trinh diéu ché hop chit
cac hop chét vong dion 4-(prop-1-ynyl)-phenyl trong cong thirc (I).

Céc ché phim diét c6

Theo mdt khia canh khac, sang ché dé xuit ché pham diét co, vi dy, dé st dung
trong phuong phép kiém soét co dai (vi du, cdy mot 14 mim nhu ¢é dai) & cay trong co
ich, ché phim nay chira hop chét c6 cong thire (I) nhu dwgc dinh nghia & day (vi du,
luong c6 tac dung di¢t cd cua ching), va chét ndng hoa dung gén nhu tro (vi du, chét
mang, chit pha lodng va/hoic dung m6i nong héa dung, chédt bd trg nong hoa dung,
chét nhii hoa / chét hoat dong bé miit / chét ¢6 hoat tinh bé mat nong hda dung, va/hodc
chat phu gia néng hoa dung khac).

Theo khia canh khac, sang ché d& xuit ché phim diét co, vi du, dé st dung trong
phwong phap kiém soat ¢ dai (vi du, cdy mdt 14 mam nhu co dai) & cdy trong c6 ich,
chira hop chét ¢6 cong thirc (I) nhu duge dinh nghia & day (vi du, lugng c6 tac dung
diét ¢ ctia ching), va chat mang, chat pha lodng va/hodc dung moi ndng héa dung.

Theo tit ca cac khia canh cta sang ché, hop chat ¢6 cong thuc (1) tuy y ¢6 mat (vi

du, néu c6 the vé€ miat hoa hoc) dudi dang mudi nong hdéa dung cua nd.
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Céc hop chét ¢6 cong thuc (I) theo sang ché c6 thé dugc si dung lam t4c nhan
bao vé mua mang & dang khong bién ddi, nhu thu duoc bang cach tdng hop, nhung, dé
st dung lam thude diét co, ching thuong dugc diéu ché thanh cac ché pham (céc dang
diéu ché) diét co, vi du, theo nhiéu cich khic nhau, chira mot hodc nhiéu chit nong
héa dung gan nhu tro (vi du, chét mang, chat pha lodng va/hoic dung moi ndng hoa
dung, chét bd trg nong hda dung, chét nhii hoa / chét hoat dong bé mat / chét co hoat

tinh bé mat néng hoa dung, va/hoidc chat phu gia nong hoa dung khac).

Céc dang didu ché (cac ché phim diét cd) c6 thé & nhidu dang vat ly khac nhau,
vi du & dang bot dé rac, gel, bot lam udt, cdm dugc tAm hodc phua dé phan phéi béng
tay hodc co hoc 1én vi tri dich, cbm phén tan trong nuéc, cém tan trong nude, cdm nhi
hoa, vién nén phéan tan trong nudce, vién nén sui, bang tan trong nude, chét ¢6 nhii hoa,
chat ¢d vi nhii hoa, nhii turong dau trong nudc (EW) hodc nude trong ddu (WO), céc hé
nhiéu pha khac nhu céc san phim ddu/nuée/dau va nude/ddu/nude, dang chay trong
diu, dang phén tan trong nudc, dang phan tan trong dau, huyén phu nhil tuong, huyén
phul bao nang, chat 16ng hoa tan, chét ¢o tan trong nudc (v6i nude hodc dung moi hiru
co trdn 1an véi nuéce 1am chat mang), mang polyme duge tAm hogic & cac dang khac da
biét, vi du, tir tai liéu Manual on Development and Use of FAO Specifications for
Plant Protection Products, 5th Edition, 1999. Thanh ph?m hoat tinh c6 thé duogc dua
vao céac vi soi hodc céc vi que 1am biang polyme hoic monome c¢6 thé polyme hoéa va
c6 duong kinh nam trong khoang tur 0,1 dén 50 micron va ti 1€ cac mat 1a gitta 10 va

1000.

Céc dang diéu ché nay co thé dugc st dung truc tiép hodc dugc pha lodng trudc
khi str dung. Sau d6 chung cé thé duoc dung nh¢ dung cu xit 1én d4t hodc khi thich
hop hodic dung cu ding vao dit khac hé tuéi truc trung tam hodc phuong tién tudi nho
giot.

Cac dang diéu ché pha loang c6 thé dugc didu ché, vi du, v6i nuéc, phan bon
16ng, vi chit dinh dudng, vi sinh vét, diu hoic dung mai.

Céc dang diéu ché c6 thé duoc diéu ché, vi du, béng cach tron thanh phén hoat
tinh voi chit bd trg trong cOng thuc nham thu dugc cac ché phém & dang ran, cbm,
dung dich, huyén phu hodc nhi twong dugc chia nho. Cac thanh phan hoat tinh cling

6 thé dugc chira trong cac vi nang min gom c6 16i va vé polyme. Vi nang thudng c6
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duong kinh tir 0,1 dén 500 micromet. Chiing chira cac thanh phin hoat tinh véi luong
nam trong khoéang tir 25 dén 95% khdi lugng cta vién nang. Céc thanh phan hoat tinh
c6 thé c6 mit dudi dang chat long k¥ thuit, dudi dang dung dich thich hop, dudi dang
hat min & dang phén tan rin hoic léng hodc & dang rin nguyén khéi. Mang bao nang
bao gé)m, vi du, gbm ty nhién va téng hop, xenluloza, copolyme styren-butadien hoic
vat liéu tao mang tuwong tu thich hop khac, polyacrylonitril, polyacrylat, polyeste,
polyamit, polyure, polyuretan, nhua aminoplast hodc tinh bot bién tinh héa hoc hoic
cac polyme khic ma duoc biét boi ngudi c6 hidu biét trung binh trong linh vuc lién

quan.

Theo cach khac, “cac vi nang” min cd thé duoc tao ra trong d6 thanh phé‘ln hoat
tinh c6 mit dudi dang hat duogc chia nho trong nén chit bazo rén, nhung trong truong
hop d6 vi nang nay khong dugc bao nang bing mang han ché khuéch tén nhu néu &

doan trén.

Cac thanh phan hoat tinh ¢6 thé dugc hép thu trén chét mang xdp. Diéu nay giup
cho cac thanh phan hoat tinh dwoc giai phong ra xung quanh & lwong dugc kiém soat
(vi dy, giai phong cham). Cac dang ché phdm giai phong c6 kiém soat khéc 1a ¢ém va
bot trong d6 thanh phan hoat tinh dugc phan tan hodc hoa tan trong nén rin chia
polyme, sap hoic chat ran thich hop c6 khdi lwong phan tir thip. Céc polyme thich hop
1a polyvinyl axetat, polystyren, polyolefin, polyvinyl alcohol, polyvinyl pyrolidon,
polyvinyl pyrolidon dugc alkyl héa, copolyme cua polyvinyl pyrolidon va maleic
anhydrua va este va béan este clia ching, xenluloza este dugc bién ddi hoa hoc nhu
cacboxymetyl xenluloza, metyl xenluloza, hydroxyetyl xenluloza, vi du vé sap thich
hop 1a sap polyetylen, sép polyetylen dugc oxy héa, sap este nhu sap montan, sap cé
ngudn gbe tu nhién nhu sap carnauba, sdp candelilla, sap ong, v.v.. Cac vat liéu nén
thich hop khéc cho cac dang diéu ché giai phong cham 1a tinh bot, stearin, lignin.

Céc thanh phén cla dang diéu ché (vi du, cac thanh phan tro) thich hop dé didu
ché ché pham theo sang ché thuong da duoc biét per se.

Pé lam chit mang 1éng va/hodc dung mdi (vi du, dung mdi hitu co), vi du, dé su
dung trong (cac) ché phdm diét co theo sang ché, co thé sir dung: nudc, dung moi thom
nhu toluen, m-xylen, o-xylen, p-xylen hodc hdn hgp cla ching, cumen, hén hop

hydrocacbon thom c6 khoang nhiét do séi tir 140 dén 320°C (vi du, duoc biét dudi
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nhan hiéu nhu Solvesso®, Shellsol A®, Caromax®, Hydrosol®), chét mang parafin hodc
isoparafin nhu diu parafin, ddu khoang, dung mdi hydrocacbon khir thom véi khoang
nhiét do soi tir 50 dén 320°C (vi du, dugc biét v6i nhan hiéu, ching han, Exxsol®),
dung mo6i hydrocacbon khong khir thom c6 khoang nhiét do soi tir 100 dén 320°C (vi
du, dugc biét v6i nhan hiéu Varsol®), dung moi isoparafin c6 khoang nhiét do soi tir
100 dén 320°C (vi du, dwgc biét v6i nhan hiéu nhu Isopar® hogc Shellsol T®),
hydrocacbon nhu xyclohexan, tetrahydronaphtalen (tetralin), decahydronaphtalen,
alpha-pinen, d-limonen, hexadecan, isooctan; dung moi este nhu etyl axetat, n- hodc
iso- butyl axetat, amyl axetat, i-bornyl axetat, 2-etylhexyl axetat, Cs — C;g alkyl este
cua axit axetic (vi du, duogc biét du6i nhan hiéu Exxate®), etyl este cuia axit lactic,
propyl este cta axit lactic, butyl este cua axit lactic, benzyl benzoat, benzyl lactat,
dipropylenglycol dibenzoat, hodc dialkyl este cta axit sucxinic, maleic hoic fumaric;
dung moi phan cuc nhu N-metyl pyrolidon, N-etyl pyrolidon, Cs-Cg-alkyl pyrolidon,
gamma-butyrolacton, dimetylsulfoxit, N,N-dimetylformamit, N,N-dimetylaxetamit,
N,N-dimetyllactamit, dimetylamit ctia axit béo C4~C;g, dimetylamit ctia benzoic,
axetonitril, axeton, metyl etyl keton, metyl-isobutyl keton, isoamyl keton, 2-heptanon,
xyclohexanon, isophoron, metyl isobutenyl keton (mesityl oxit), axetophenon, etylen

cacbonat, propylen cacbonat, hoic butylen cacbonat;

dung méi rugu hodc chit pha lodng nhu metanol, etanol, propanol, n- hodc iso-
butanol, n- hodc iso- pentanol, 2-etyl hexanol, n-octanol, ruou tetrahydrofurfurylic, 2-
metyl-2,4-pentandiol, 4-hydroxy-4-metyl-2-pentanon, xyclohexanol, ruou benzylic,
etylen glycol, etylen glycol butyl ete, etylen glycol metyl ete, dietylen glycol, dietylen
glycol butyl ete, dietylen glycol monoetyl ete, dietylen glycol monometyl ete, propylen
glycol, dipropylen glycol, dipropylen glycol monometyl ete, hoic dung méi glycol
monoete twong tu khac dua trén ngudn etylen glycol, propylen glycol hoac butylen
glycol, trietylen glycol, polyetylen glycol (vi du, PEG 400), polypropylenglycol véi
phan tir khéi 12 400- 4000, hodc glyxerol;

glyxerol axetat, glyxerol diaxetat, glyxerol triaxetat, 1,4-dioxan, dietylen glycol

abietat, clobenzen, clotoluen; este axit béo nhu metyl octanoat, isopropyl myristat,

metyl laurat, metyl oleat, hdn hop ctia metyl este cua axit béo Cg-Cyg, metyl este cua

dau hat cai dau, etyl este cla dau hat cai dau, metyl este dau dau nanh, etyl este dau

dau nanh, dau thuc vat (vi du, dau hat cai diu hoac dau dau nanh); axit béo nhu axit
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oleic, axit linoleic, hodc axit linolenic; hodc este cua axit phosphoric hodc phosphonic
nhu trietyl phosphat, C;-Cig-tris-alkyl phosphat, alkylaryl phosphat, hodc bis-octyl-
octyl phosphonat.

Nudce thuong 1a chit mang 16ng duoc chon dé pha loang cac dich dac.

Cac chat mang rén thich hop 14, vi du, bot talc, titan dioxit, dit sét pyrophyli,
silic oxit (silic oxit thidng hoa hoac két tha va tuy y duoc tao chuc hodc xt ly, vi du
silan hoa), dat sét atapulgit, tdo cat, da voi, canxi cacbonat, bentonit, canxi
montomorilonit, vé hat bong, bot lia mi tho, bot dadu nanh, da bot, bt gS, vo 6c chd
nghién, lignin va céc vat liéu tuong tu, nhu dugc mod ta, vi dy, trong EPA CFR
180.1001. (c) & (d). Phan bén dugc tao hat hodc nghién bot ciing c6 thé dugc st dung

lam chat mang ran.

Nhiéu chit c6 hoat tinh bé mit co6 thé duge st dung thuén lgi trong ché phém rian
va 16ng (céc ché phim diét c6), dic biét 1a trong cac dang didu ché (cac ché phdm diét
¢6) ma c6 thé duoc pha lodng bang nude trude khi st dung. Chat ¢6 hoat tinh bé mit
c¢6 thé 1a anion, cation, ludng tinh, khong ion hozc polyme va ching ¢6 thé duge st
dung lam chit nhii hoa, 1am u6t, phan tan hodc huyén phu hodc cho cic muc dich
khac. Chét c6 hoat tinh bé mat tiéu biéu bao gém, vi du, mudi cia alkyl sulfat, nhu
dietanolamoni lauryl sulfat; natri lauryl sulfat, mubi cia alkylarylsulfonat, nhu canxi
hodc natri dodexylbenzensulfonat; san phim cong alkylphenol-alkylen oxit, nhu
nonylphenol etoxylat; san phdm cong rugu-alkylen oxit, nhu tridexyl ruou etoxylat; xa
phong, nhu natri stearat; mudi  cua alkylnaphtalensulfonat, nhu natri
dibutylnaphtalensulfonat; dialkyl este ctia mudi sulfosucxinat, nhu natri di(2-
etylhexyl)sulfosucxinat; sorbitol este, nhu sorbitol oleat; amin bac bdn, nhu lauryl
trimetylamoni clorua, polyetylen glycol este cua axit béo, nhu polyetylen glycol
stearat; copolyme khdi clia etylen oxit va propylen oxit; va mudi cia mono- va di-alkyl
phosphat este; va cling nhu cac chét khac dugc mo ta, vi du, trong "McCutcheon's
Detergents va Emulsifiers Annual", MC Publishing Corp., Ridgewood, New Jersey,
1981.

Céc thanh phin céng thuc khac (vi du, cac thanh phin tro) ma c6 thé thuong
dugc dung trong cac cong thire (cac ché phdm diét ¢d) bao gdm cac chét e ché két

tinh, chat thay d6i do nhét, chit tao huyén phi, thude nhudm, chét chéng oxi hoa, chat
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tao bot, chét hép thu &nh séng, chét hd tro tron, cht tao phte, chét trung hoa hodc thay
dbi do6 pH va/hodc dung dich dém, chit (rc ché an mon, chit thom, chat lam wét, chét
cai thién su hép thu, vi chét dinh dudng, chat déo hoa, chat lam truot, chit 1am tron,
chét phan tan, chat 1am dic, chat chéng dong, chat diét vi khudn, tac nhan twong hop

va hodc chat 1am hoa tan va/hodc phan bon ran va 1ong.

Ché phdm (cong thirc) nay c6 thé c6 hoat chat bd sung, vi du cac thude diét cé
khac, cac chét gidm tac hai ctia thudc diét co, chat diéu hoa sinh trudng thuc vat, thube

diét ndm hodc thuoc di¢t con trung.

Céc ché pham theo sang ché c¢6 thé bao gdm thém chét phu gia (thuong dugc goi
1a chit bd trg), chira dau khoang, dau thuc vat hoac co nguén géc tor dong vat, alkyl (vi
du, C,-Cgalkyl) este ctia cac dau nay hodic hdn hop cua cac dau nay va cac din xuét
dau / este dau. Luong chét phu gia diu (chét b tro dau) duoc st dung trong ché pham
theo sang ché thuong nim trong khoang tir 0,01 dén 10%, dua trén hdn hop phun. Vi
du, chét phu gia dau (chét bd tro déu) ¢ thé dugce thém vao thung phun & néng do
mong mudn sau khi hdn hop phun da duoc didu ché. Céc chat phu gia dau (chét bd trg
dau) uu tién bao gébm dau khoang hodc diu co ngudn gdc thuc vat, vi du dau hat cai
dau, dau oliu hoic dau huéng duong, dau thuc vat nhil héa, nhu AMIGO® (Loveland
Products Inc.), C;-Cgalkyl este cua dau co6 nguén géc thuc vat, vi du metyl este, hodc
diu co nguén géc dong vat, nhu diu c4 hodc md bo. Chét phu gia dau (chét bd tro déu)
ru tién chira dau hat cai diu dugc metyl hoa (metyl este cta dau hat cai dau). Chét phu
gia dau (chit bd trg dau) wu tién khac chira, vi du, 1am thanh phan hoat tinh, gin 80%
khéi lugng alkyl este ctia dau ca va 15% khéi luong dau hat cai ddu duoc metyl hoa
(metyl este ctia dau hat cai du), va con 5% khdi lugng cac chét nhii hoa va chit didu
chinh d9 pH thong thudong. Dic biét 1a cac chat phu gia diu (chit bd tro diu) wu tién
chtra (cac) Ci-Cqalkyl este cta (cac) axit béo Cg-Cy,, dic biét 1a (cac) metyl este cia
(céc) axit béo Cg-C,, (dac biét 1a Cr-Cqp); tdt hon 1a metyl este cua axit lauric, axit
palmitic, hodc axit oleic. Céc este nay lan luot duoc biét 1a metyl laurat (CAS-111-82-
0), metyl palmitat (CAS-112-39-0) va metyl oleat (CAS-112-62-9). Dan xuét metyl
este cta axit béo 1a AGNIQUE ME 18 RD-F® (vi du, ¢6 sén tir hang Cognis). Cac dan
xuat ddu nay va din xudt diu khic ciing da biét tur Compendium of Herbicide

Adjuvants, Xuét ban 14n thi 5, Southern Illinois University, 2000.
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Viéc dung va tdc dong clia cac chét phu gia diu (chét bd trg ddu) néu trén c6 thé
con duogc cai thién béng cach két hop chung véi cac chét ¢6 hoat tinh bé mat, nhu chét
¢6 hoat tinh bé mit khong ion, anion, cation hodc ludng tinh. Vi du vé chét c6 hoat
tinh bé mat khong ion, anion, cation hodc ludng tinh thich hop, vi du, dung cho muc
dich nay, dugc liét ké trong trang 7 va 8 cia W097/34485. Cac chit hoat dong bé mit
duoc wu tién 1a chit hoat dong bé mit anion thugc loai dodexylbenzylsulfonat, dac biét
12 mudi canxi cta chung, va ca chét hoat dong bé mat khong ion thugc loai etoxylat
ruou béo. Dudi dang céc chét hoat dong bé miit khong ion, dac biét vu tién 1a cac rugu
béo C1,-Cy, etoxylat hoa, tét hon 1a c6 do etoxylat hoa ndm trong khoang tir 5 dén 40.
Vi du vé cac chit hoat dong bé mat c6 ban trén thi truong 1a loai Genapol (Clariant).
Cling dugc uu tién la cac chét hoat dong bé mdt silicon, dic biét la
heptametyltrisiloxan dugc bién ddi béi polyalkyl-oxit, ma dugc ban trén thi truong, vi
du, dudi tén SILWET L-77®, va ca chat hoat dong bé mat dugc perflo hoa. Néng do
ctia chét c6 hoat tinh bé mit so voi tdng chit phu gia dau (chét bd trg diu) thudng nim
trong khoang tir 1 dén 50% khéi luong chit phu gia dau (chét b tro dau). Vi du vé
chat phu gia dau (chit bd trg ddu) ma chira hdn hop diu va/hoic diu khoang va/hoac
cac din xuét cua ching véi céc chit hoat dong bé mat la TURBOCHARGE®,
ADIGOR® (déu thudc Syngenta Crop Protection AG), ACTIPRON® (BP Oil UK
Limited), AGRI-DEX® (Helena Chemical Company).

Céc chit ¢6 hoat tinh bé mit néu trén cling c6 thé dugc st dung riéng ré trong

céc dang diéu ché, tirc 1a khong c6 chét phu gia diu (chat bd tro diu).

Hon thé nita, viéc bd sung dung mdi hitu co vao hdn hgp chét phu gia diu (chét
b6 trg dau) / chét hoat dong bé mit c6 thé g6p phan cai thién thém hoat tinh. Céc dung
mdi thich hgp 1a, vi du, dung mdi hydrocacbon ning thom nhu dung méi
SOLVESSO® hodc AROMATIC® (Exxon Corporation). Nong d6 cta cac dung moi
nay c6 thé, vi du, nim trong khoang tir 10 dén 80% khdi luong chit phu gia diu (chét
bd trg dau). Chét phu gia dau (chét bd trg diu) nay, ma c6 thé tron 13n véi dung moi,
duoc mo ta, vi dy, trong US 4 834 908. Chat phu gia diu c6 ban trén thi truong duoc
mo t& & ddy dugc biét dudi tén MERGE® (BASF). Chét phu gia diu (chat b tro diu)
khac ma duoc uu tién theo sing ché 1a SCORE® va ADIGOR® (ca hai cta hang
Syngenta Crop Protection AG).
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Ngoai chét phu gia dau (chét bd tro déu) liét ké & trén, dé cai thién hoat tinh cuia céc
ché phdm theo sang ché, ciing c6 thé bd sung cac dang ché phdm chira alkylpyrolidon,
(vi dy, AGRIMAX® tir ISP) vao hén hop phun. Cac dang ché pham chira latic tong
hop, nhu, vi du, cac hop chét polyacrylamit, polyvinyl hodc poly-1-p-menten (vi du,
BOND®, COURIER® hoic EMERALD®) ciing c6 thé duge st dung.

Chét bd trg dau (chét phu gia d?lu) duoc dic biét wu tién, vi du, dé sir dung trong

ché pham diét cé theo sdng che, 1a chat cd nhii héa ma chia:

(1) rugu dugc etoxyl héa, ma tdt hon 1a bao gém ruou béo Ci,-C,, dugce etoxyl

hoéa (t6t hon 13 c6 d6 etoxyl nim trong khoang tir 5 dén 40); va

(ii) hdn hop ciia hydrocacbon ning thom, ma tét hon 13 bao gdm (hodc tbt hon 1a
bao g@)m 50% hodc nhiéu hon khéi lugng hydrocacbon ning thom cuia) hén hop cua
naphtalen, mdi chét duoc dugc thé b:?lng mét hodc nhiéu alkyl trong d¢6 (cac) alkyl nay
c¢6 téng cong 1-4 nguyén tir cacbon trén moi phén t& naphtalen (vi du, Solvesso 200
ND ™); va

(iii) ddu hat cai ddu duoc metyl hoa (metyl este ctia dau hat cai dau) (vi du,
Agnique ME 18 RD-F TM), lam chit b tro; tot hon 1a co mat & lugng khoang 47%
khdi lugng va/hoic 45% khéi lugng chat bd trg dau / chit phu gia diu / chit ¢o nhii
héa. Mot vi du clia chit co nhii héa lam chit bd trg diu (chit phu gia diu) la

ADIGOR™, hién duoc ban & nhiu nuée boi hing Syngenta.

Néu chit ¢d nhil hoa 1am chit bd tro dau néu trén dugce st dung, t6t hon 1a n6
duge bd sung vao ché phdm diét c6 sau khi pha lodng (vi dy, bing nudc va/hodc trong
thung phun), phd bién 1a trude khi dung cho ¢ va/hoic cdy trdng c6 ich va/hodc cho
khu vyc tréng ching. Theo mét phuong 4n cu thé, ché pham diét co, vi du, sau khi pha
lodng (vi du, bing nuéc va/hodc trong thing phun), chira chit ¢6 nhii héa lam chét bd

trg ddu néu trén, va thém amoni sulphat va/hoic rugu isopropyl.

Cac dau bd tro nhu duge md ta & doan trudc c6 thé dugc dung 1am hoic chét
l6ng mang trong d6 hoat chat duoc hoa tan, nhii trong héa hodc phan tan thich hgp véi
dang vat ly ctia hoat chit.

Theo mdt phwrong 4n cu thé khac, ché phdm diét c6 theo sang ché chira chit bd

tro néng hoa dung chira di-isononyl este cua axit 1,2-xyclohexan dicacboxylic (vi du,

-95-



23892

s6 dang ky CAS 166412-78-8), vi du, nhu duoc ban boi BASF duéi tén Hexamoll ™
DINCH ™, “Isononyl” trong ngit canh nay cé nghia 1a mot hoic nhiéu, tét hon 1a hdn
hop cuia hai hodc nhiéu, déng phén phan nhanh ctia CyH;9. Theo mot phuong 4n cu thé,
ché phém diét co, vi du, sau khi pha lodng (vi du, béng nudc va/hodc trong thung
phun), chira di-isononyl este cta axit 1,2-xyclohexan dicacboxylic, va thém amoni

sulphat va/hodc rugu isopropyl.

Theo mdt phuong 4n cu thé khac, ché pham diét c6 theo sang ché chua chét bd
trg ndng hoa dung chira chat bd trg phosphat hitu co va/hoic phosphonat hitu co. Tt
hon 13, chédt bd trg phosphat 1a tris-[C4-Cypalkyl hodc 2-(C,-Cgalkoxy)etyl-] este cua
axit phosphoric, hogic tot hon 1a tris-(2-etylhexyl) phosphat, tris-n-octyl phosphat
va/hoic tris-[2-(n-butoxy)etyl] phosphat, hoic tét nhét 1a tris-(2-etylhexyl) phosphat.
Tot hon 1a, chat bd trg phosphonat 1 bis-(C3-Cyjalkyl) este ciia axit C3-Cpalkyl-
phosphonic, hodc tét hon la bis-(2-etylhexyl) (2-etylhexyl)phosphonat, bis-(2-
etylhexyl) (n-octyl)phosphonat va/hodc di-n-butyl (n-butyl)phosphonat.

Cac dang diéu ché (cic ché phim diét c6) thudong chia tir 0,1 dén 99% khéi
luong, ddc biét 14 tir 0,1 dén 95% khéi luong, hop chét c¢6 cong thirc I va tir 1 dén
99,9% khéi lwgng chit nong héa dung gin nhu tro, ma tbt hon 1a bao gdm chét b tro
trong cong thirc va’/hoac tir 0 dén 30% hodc tir 0 dén 25% (vi du, tir 0,5 dén 30% hoic
tir 0,5 dén 25%) khdi lugng chét c6 hoat tinh bé mat. Trong khi d6 céc ché pham diét
c6 (dac biét 1a san phém thuong mai) t6t hon la duoc san xuit dudi dang dich dac,
ngudi ding cubi s& ding cac cong thirc didu ché (ché pham) pha loang, vi duy, cdng
thirc diéu ché (ché pham) pha lodng bing nude, cu thé 1a khi dung ché phém diét 6

cho ¢6 va/hodc cho cdy trong c6 ich va/hodc cho khu vuc trong ching.

Ti 1¢ sir dung cic hop chét c6 cong thirc I ¢6 thé thay ddi trong gi6i han rong va
tily thudc vao ban chét cia dét, phuong phép st dung (truéc hoic sau ndy mam; xir ly
hat; dung vao lubng hat; khong dung cho dit trdng, v.v.), cdy trdng, ¢ dai hodc ¢ cin
kiém sodt, diéu kién khi hau phd bién, va cac yéu t§ khac bi anh huéng béi phuong
phép st dung, thoi gian sir dung va cdy trong dich. Cac hop chéit ¢ cong thirc I theo
sang ché thuong duoc ding (t6t hon 1a sau nay mam) & ti 18 tir 1 dén 2000 g/ha, tot

hon 1a tir 1 dén 1000 g / ha va tot nhét 1a tir 1 dén 500 g/ ha hodc tir 5 dén 500 g/ha.
Cong thirc/ché phdm wu tién ddc biét 1a c¢6 thanh phan tiéu biéu sau:
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(% = phan tram khbi luong cta ché phim):
p

Chat ¢6 nhii hoa:
thanh phan hoat tinh: 0,3 dén 95%, t6t hon 13 0,5 dén 60% nhu 1 dén 40%
chit c6 hoat tinh bé mat: 1 dén 30%, t6t hon 1a 3 dén 20% nhu 5 dén 15%
dung mdi lam chit mang 16ng: 1 dén 80%, t6t hon 1a 1 dén 60% nhu 1 dén 40%
Tro:
thanh phan hoat tinh: 0,1 dén 10%, t6t hon 12 0,1 dén 5%
chat mang ran: 99,9 dén 90%, t&t hon 13 99,9 dén 99%
Huyén phu ¢6 dic:
thanh phan hoat tinh: 1 dén 75%, tét hon 1a 3 dén 50% hoic 10 dén 50%
Nudc: 98 dén 24%, t6t hon 1 95 dén 30% hodc 88 dén 30%
chit c6 hoat tinh bé mat: 1 dén 40%, t6t hon 1a 2 dén 30%
Bot dé 1am udt:
thanh phan hoat tinh: 0,5 dén 90%, t6t hon 1a 1 dén 80%
chit c6 hoat tinh bé mat: 0,5 dén 20%, t&t hon 1a 1 dén 15%
chét mang rin: 5 dén 95%, t6t hon 1a 15 dén 90%
Cbm:
thanh phan hoat tinh: 0,1 dén 30%, t6t hon 12 0,1 dén 15%
chét mang rén: 99.5 dén 70%, tdt hon 12 97 dén 85%
Cdm phan tan trong nude:
thanh phan hoat tinh: 1 dén 90%, t6t hon 12 10 dén 80%
chét ¢6 hoat tinh bé mat: 0,5 dén 80%, t6t hon 1a 5 dén 30%

chét mang rin: 90 dén 10%, tt hon 1a 70 dén 30%

Céac vi du sau minh hoa thém, nhung khong 1am giéi han sang ché.
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F1. Dang c6 dac nhii hoa a) b) c) d)
thanh phan hoat tinh 5% 10% 25% 50%
canxi dodexylbenzen-sulfonat 6% 8% 6% 8%
polyglycol ete ciia dau thau dau (36 mol | 4% - 4% 4%
etylen oxit)

octylphenol polyglycol ete (7-8 mol etylen | - 4% - 2%
oxit)

NMP (N-metyl-2-pyrolidon) - 10% - 20%
hén hop hydrocacbon thom Cy-C;, 85% 68% 65% 16%

Nhii twong ¢6 néng d6 mong mudn c6 thé dugc didu ché tir dich dic nay bang

cach pha lodng véi nudec.

F2. Dung dich a) b) c) d)
thanh phan hoat tinh 5% 10% 50% 90%
I-metoxy-3-(3-metoxy-propoxy)-propan 40% 50% - -
polyetylen glycol MW 400 20% 10% - -
NMP (N-metyl-2-pyrolidon) - - 50% 10%
hdn hgp hydrocacbon thom Cy-Ci, 35% | 30% |- -

Dung dich nay thich hop dé dung khong pha lodng hodc sau khi pha lodng bing

nude.
F3. Bot dé 1am uat a) b) c) d)
thanh phéan hoat tinh 5% 25% | 50% | 80%
natri lignosulfonat 4% - 3% -
natri lauryl sulfat 2% 3% - 4%
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natri diisobutylnaphtalen-sulfonat - 6% 5% 6%
octylphenol polyglycol ete(7-8 mol etylen | - 1% 2% -
oxit)

axit silicic phan tan cao 1% 3% 5% 10%
cao lanh 88% 62% 35% -

Thanh phan hoat tinh dugc tron k§ véi chit bd tro va hdn hop nay duoc nghién
k¥ trong may nghién thich hop, tao ra bot dé 1am w6t ma c6 thé duogce pha lodng bing

nude deé tao ra huyén phu cé nong d6 mong muon bat ky.

F4. Com dugc bao a) b) c)
thanh phan hoat tinh 0,1% | 5% 15%
silic oxit phan tan cao 0,9% 2% 2%
chat mang vo co (duong kinh 0,1 - 1 mm) | 99,0% | 93% 83%
vi du, CaCO3 hoac SiO,

Thanh phin hoat tinh duoc hoa tan trong metylen clorua, dung dich nay dugc

phun 1én chit mang va dung moéi sau d6 dugc lam bay hoi trong chan khong.

F5. Cém dugce bao a) b) c)
thanh phan hoat tinh 0,1% | 5% 15%
polyetylen glycol MW 200 1,0% | 2% 3%
silic oxit phan tan cao 0,9% 1% 2%
chat mang vo co (dudng kinh 0,1 - 1 mm) | 98,0% | 92% 80%
vi du, CaCOj hoac SiO,
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Thanh phéan hoat tinh dugce nghién min dwoc phét mot cach ddng nhat, trong may
trén, lén chit mang dugc 1am 4m bang polyetylen glycol. Cédm duoc pht khong ¢6 bui

duoc thu theo cach nay.

F6. Com ép dun a) b) c) d)
thanh phan hoat tinh 0,1% | 3% 5% 15%
natri lignosulfonat 1,5% | 2% 3% 4%
cacboxymetylxenluloza 1,4% | 2% 2% 2%
cao lanh 97,0% | 93% 90% 79%

Thanh phén hoat tinh dugc tron va nghién v6i chit bd trg va hdn hop dugc lam
am bang nudc. Hon hop thu dugc duge ép dun va sau d6 1am khé trong dong khong

khi.

F7. Com phan tan trong nudc a) b) c) d)
thanh phan hoat tinh 5% 10% | 40% | 90%
natri lignosulfonat 20% 20% 15% 7%
dibutyl naphtalen sulfonat 5% 5% 4% 2%
gom arabic 2% 1% 1% 1%
dat diatomit 20% |30% |5% -
natri sulfat - 4% 5% -
cao lanh 48% 30% 30% -

Thanh phﬁn hoat tinh duogc tron va nghién v6i chét bd trg va hon hop dugc lam
4m bang nudc. Hon hop thu duoc duge ép dun va sau d6 1am kho trong dong khong

khi.
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F8. Tro a) b) c)
thanh phan hoat tinh 0,1% | 1% 5%
talc 39,.9% |49% |35%
cao lanh 60,0% | 50% 60%

Tro san sang dé dung thu dugc bang cach tron thanh phan hoat tinh v&i chit
mang va nghién hdn hop trong may nghién thich hop.

F9. Huyén phu c6 dic a) b) c) d)
thanh phan hoat tinh 3% 10% [25% | 50%
propylen glycol 5% 5% 5% 5%
nonylphenol polyglycol ete (15 mol etylen | - 1% 2% -
oxit)

natri lignosulfonat 3% 3% 7% 6%
heteropolysacarit (Xanthan) 0,2% 0,2% 0,2% 0,2%
1,2-benzisothiazolin-3-on 0,1% 0,1% 0,1% 0,1%
nhil tuong dau silicon 0,7% [0,7% [0,7% |0,7%
nudc 88% 80% 60% 38%

Thanh phén hoat tinh duoc nghién min ban dau duoc tron véi chit bd tro, tao ra
huyén dich c0 dic tir do huyén dich co néng do mong mudn bt ky ¢6 thé duoc diéu
ché bang cach pha lodng bing nudc.

St dung diét co - cdy trong c6 ich, c¢6 dai, ti 16 dung va céac yéu tb khac

Theo khia canh khéc, sang ché dé& xuét phuong phap kiém soat ¢6 dai (vi du, cay
mdt 14 mam nhu cé dai) & cdy trdng c6 ich, ma bao gbm viéc dung hop chit ¢6 cong
thire (I), hodc ché pham diét co chira hop chét nay, cho cd dai va/hodc cho cdy trong
va/hodc cho khu vure trong chung.
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Theo khia canh khac, sang ché dé& xuét ché phim diét co, cu thé 1a dé sir dung
trong phuong phéap kiém soét ¢6 dai (vi du, cdy mot 14 mim nhu ¢6 dai) & cdy trong co
ich, chtra hop chat c6 cong thirc (I) nhu duge dinh nghia & dy (vi du, lugng ¢o tac
dung diét c¢6 cia chiing), va chit mang, chit pha lodng va/hoic dung mdi nong hoda

dung.

Theo tit ca cac khia canh ctia sang ché, hop chét c6 cong thirc (I) tiry ¥ ¢6 mat (vi

du, néu c6 thé vé mdt hoa hoc) dudi dang mudi nong hoéa dung cia né.

Theo mot phuong 4n, ché pham diét co ciing c6 thé chira mot hodc nhiéu thude
diét co khac, vi du, duéi dang (cac) hdn hop két hop dbi voi hop chit ¢ cong thuc (1),
va/hodc chét an toan. Xem phin Cac td hop va hdn hop trong ban mé ta nay dé biét

thém chi ti€t ctia cac vi du vé cac dang nay.

Theo tat ca cac khia canh ctia sang ché (vi du, phuwong phap st dung theo sang
ché), cdy tréng ¢ ich, vi du, trén hodc trong d6 hodc & vi tri ma cac hop chit hoic ché
phém theo sang ché c6 thé duoc st dung, bao gém (vi dy, 13), cu thé 1a: ngi cbe (vi du,
ngii cbc khong phai yén mach, cu thé 1a ngii cdc khong phai yén mach khong phai lua
mién khong phai cay ke, cu thé hon 1a lua mi, lda mach, lta mach den va/hodc tiéu hic
mach), lua, ngod (bép), mia, cay ho dau [tét hon 1a ddu nanh, ddu phdng, va’/hoic dau
lang; t5t hon 1a dau nanh; trong d6 phé bién 1a dau lang bao gé)m dau dau kho (vi du,
ddu thén hodc dau tdy hodc dau pinto ma la Phaseolus vulgaris, hoac dau xanh ma la
Vigna radiata), dau ga, dau trang (tic 13 Vigna unguiculata), dau lang, dau tim kho,
va/hodc dau khd nhu dau ha lan], bong, cai dau (cu thé 1a hat cai diu hodc hat cai),
huéng duwong, hat lanh, ci cai duong, cu cai duong cho chan nudi, khoai tay, rau (tét
hon 14 rau hai 14 mam), cay lanh, ca chua, cdy cong nghiép (nhu cdy 14 kim, qua 6liu
va/hodc cay 6liu, cdy co dau, ca phé, hodc cdy nho), va/hoic cy dn qua (cu thé 1a cay
an qua hai 14 mam va/hodc 14 rong, va’hodc cu thé 1a tdo, cady qua hach, cdy an qua

dang cy bui, cam quyt, dira, chudi, va/hoic dau tay).

Tt hon 13, theo tit ca cac khia canh cua sang ché, cay tréng ¢6 ich, vi duy, trén
hoic trong d6 hodc & vi tri ma cac hop chat hodc ché pham theo sang ché c6 thé dugc
sir dung, bao gdm (vi du, 13): ngii cde (cu thé 14 ngii cde khong phai yén mach, cu thé
hon ngii cbc khong phai yén mach khong phai lta mién khong phai ciy ké, thdm chi

cu thé hon lta mi, la mach, lta mach den va/hodc ticu hac mach), laa, ng6 (bap), mia,

-102-



23892

cay ho dau [tdt hon 1a d4u nanh, d4u phong, va/hodc dau lang (tot hon 1a d4u nanh)],
bong, cai dau (cu thé 1a hat cai diu hodc hat céi), huéng duong, hat lanh, ct cai duong,

cu cai duong cho chan nuoi, khoai tay, va/hoac rau (tot hon 1a rau hai 14 mam).

Tbt hon 14, theo tit ca céac khia canh cua sang ché, cay tréng ¢ ich, vi du, trén
hoic trong d6 hodc & vi tri ma cac hop chit hodc ché phdm theo sang ché ¢6 thé duoc
st dung, bao gém (vi du, 1a): 1a mi (vi dy, lia mi mua dong, lda mi mua xuén, hoic
lta mi cing), lta mach (vi du, lta mach mua dong hodc mua xuin), lda mach den, tiéu
hic mach, mia, cdy ho dau [t6t hon 1a ddu nanh, d4u phong, va/hodc dau ling (tdt hon
1a d4u nanh)], bong, cai dau (cu thé 1a hat cai dau hogc hat cai), hudng duong, hat lanh,
cl céi duong, cl cai dudng cho chin nudi, khoai ty, va/hodc rau (tdt hon 14 rau hai 14

mam).

Tham chi tdt hon 1, theo tit ca cac khia canh cta sang ché, cdy trong c6 ich, vi
dy, trén hodc trong d6 hodc & vi tri ma cac hgp chat hodc ché phdm theo sang ché ¢o
thé duoc st dung, bao g@)m (vi duy, 1a): cay ho dau [tét hon 1a ddu nanh, dau phong,
va/hodc dau lang; tot hon 1a d4u nanh; trong dé phé bién 1a dau lang bao gém dau kho
(vi dy, d4u than hodc dau tdy hodc dau pinto ma 1a Phaseolus vulgaris, hodc dau xanh
ma 1a Vigna radiata), dau ga, dau trang (tc 13 Vigna unguiculata), dau lang, dau tim
kho, va/hodc dau khd nhu dau ha lan], bong, cai dau (cu thé 13 hat cai diu hoic hat
cai), huéng duong, ct cdi duong, ci cai duong cho chan nudi, khoai tiy, va/hoic rau

(t6t hon 1a rau hai 14 mam).

Thuat ngir "cdy trong" can duoc hiéu 1a ciing bao gdm céc cdy trong da duoc tao
kha ning chéng chiu thudc diét ¢o hoic cac loai thudc diét co (vi du cac chét trc ché
ALS, GS, EPSPS, PPO va HPPD, va/hoic 2,4-D hodc dicamba) la két qua cua cac
phuong phép gy giéng hodc k¥ thuét di truyén thong thuong. Vi du vé cdy trong da
duogc tao kha niang chdéng chiu vi du, véi imidazolinon (1a chit tc ché ALS), nhu
imazamox, béi cac phuong phap giy giéng thong thudng, bao gdm Clearfield® cai
diu mua he (cdy hat cii) va/hoic Clearfield® lua mi va/hodc Clearfield® Ia (tAt ca tir
hang BASF). Vi du vé cay tréng da duoc tao kha nang chéng chiu vé6i thude diét c6
bang cac phuong phap k§ thuét di truyén bao gbm vi du, cac loai ngd hodc dau nanh
chiu glyphosat hodc glufosinat, cu thé 1a cac loai dugc ban dudi nhin hiéu

RoundupReady® hodc RoundupReady® 2 (ca hai tir hing Monsanto, ca hai déu chiju
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glyphosat) hodc LibertyLink® (tir hang Bayer, chiu glufosinat). Laa chiu glufosinat
(LibertyLink®) cling di dugc cong bd.

Céc cdy trong c6 ich khac bao gdm ddu nanh chiu 2,4-D, vi du, d4u nanh duoc
bién dbi di truyén dé chiu thude diét ¢6 2,4-D, hodc ddu nanh chiu dicamba, vi du, dau
nanh dugc bién doi di truyén dé chiu thude diét c6 dicamba. Dau nanh chiu 2,4-D hoic
dicamba nay ciing c6 thé, cu thé 13, chiu glyphosat hodc glufosinat. Vi du, cdy trong c6
ich bao g@)m dau nanh c6 dic diém chiu dicamba duoc két hop (duogc ghép vao) véi
dic diém chiu glyphosat, sao cho d4u nanh nay c6 kha ning chéng chiu véi thude diét
c6 glyphosat va dicamba (vi du ddu nanhGenuity® Roundup Ready® 2 Xtend, dang

duge phat trién béi hang Monsanto).

Cay trong ciing duoc hiéu 1a cac ciy da dugce tao strc dé khang vé&i cac con trung
gay hai nho cdc phuong phép cong nghé gen, vi du nhu ngé Bt (khang siu duc than
ngd Chau Au), bong Bt (khang mot duc qua nang bong) va ca khoai tdy Bt (khang bo
canh ctig Colorado). Vi du v& ngd Bt 1a ngd lai Bt-176 cia NK® (Syngenta Seeds).
Poc tb Bt 1a protein dugc tao ra mot cach tu nhién béi vi khudn trong dét Bacillus
thuringiensis. Vi du vé doc t6 va cdy chuyén gen c6 kha nang tong hop doc td nhu vay
dugc mo ta trong EP-A-451 878, EP-A-374 753, WO 93/07278, WO 95/34656, WO
03/052073 va EP-A-427 529. Vi du vé cdy chuyén gen ma chira mot hodc nhiéu gen
mi hoa cho kha ning khang thude diét con tring va biéu hién mot hodc nhidu doc t6 1a
KnockOut® (ngd), Yield Gard® (ng6), NuCOTIN33B® (bdng), Bollgard® (bong),
NewLeaf® (khoai tdy), NatureGard® va Protexcta®. Cay trong va hat ciia chung c6
thé chiu thubc diét ¢6 va ¢ cung thoi diém c6 thé cing chdng chiu vé6i viée an cua con
tring (dic diém chuyén gen "ghép vao"). Hat c6 thé, vi du, c6 kha ning biéu hiéu
protien Cry3 hoat dong lam chét diét con tring va & cing thoi diém c6 thé chiu
glyphosat. Thuét ngit "cdy tréng" can dugc hiu 1a cling bao gdm cdy trdng thu duoc
tir cac phuong phap gy gidng hodc k¥ thuat di truyén thong thuong ma con chira céc
dic diém vé san lugng (vi du, tang huong vi, khd ndng bdo quan, ham lugng dinh

dudng).

Theo tat ca cac khia canh cla sang ché, co dai, vi du, cdn duoc kiém soat va/hoic
uc che su sinh trudng, c6 the 1a cé dai mét 14 mam (vi du, cd) va/hodc hai 14 mam. Tot
hon 1a ¢d, vi du, can dugc ki€ém soat va/hodc trc ché su sinh trudng, bao gom hoic 1a

c6 dai mot 14 mam, tot hon 1a ¢c6 mot 14 mam.
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Theo tht ca cac khia canh cda sang ché, phé bién 14, ¢o dai mot 14 mam (tét hon
la o), vi du, cn duoc kiém soat va/hodc tre ché su sinh trudng, bao g6m (vidy, 1a) cb
thudc giébng Agrostis, Alopecurus, Apera, Avena, Brachiaria,Bromus, Cenchrus,
Cyperus (mot loai lach), Digitaria, Echinochloa, Eleusine, Eriochloa, Fimbristylis (mot
loai  lach), Juncus (mot loai co6i), Leptochloa, Lolium, Monochoria,
Ottochloa,Panicum, Pennisetum, Phalaris, Poa, Rottboellia, Sagittaria, Scirpus (mot
loai lach), Setaria va/hodc Sorghum; cu thé 13: Alopecurus myosuroides (ALOMY, tén
tiéng Anh 1a “c6 den”), Apera spica-venti, Avena fatua(AVEFA, tén tiéng anh 1a “yén
mach dai”), Avena ludoviciana, Avena sterilis, Avena sativa( tén tiéng anh 13 “yén
mach” (moc tu nhién)), Brachiaria decumbens, Brachiariaplantaginea,Bromus
tectorum,Digitaria horizontalis, Digitaria insularis, Digitaria sanguinalis (DIGSA),
Echinochloa crus-gallil tén tiéng anh 13 “cd san kho thong thuong”,
ECHCG),Echinochloa oryzoides, Echinochloa colona hodic colonum, Eleusine indica,
Eriochloa villosa( tén tiéng anh 13 “cé chén co long to*), Leptochloa chinensis,
Leptochloa panicoides, Lolium perenne (LOLPE, tén tiéng anh 1a “cé hoang moc
quanh nam”), Lolium multiflorum (LOLMU, tén tiéng anh 1a “c6 hoang Y”), Lolium
persicum ( tén tiéng anh 1a “cd léng vuc Persian™), Lolium rigidum, Panicum
miliaceum ( tén tiéng anh 1a “ké proso dai”), Phalaris minor, Phalaris paradoxa, Poa
annua (POAAN, tén tiéng anh 13 “cé xanh moc quanh nam”), Scirpus maritimus,
Scirpus juncoides, Setaria viridis (SETVI, tén tiéng anh 1a “cod dudi céo xanh”),
Setaria faberi (SETFA, tén tiéng anh 1a “co dudi cio khdng 10”).Setaria
glauca,Setaria lutescens ( tén tiéng anh 1a “cé dudi cio vang”), Sorghum bicolor,
va/hodc Sorghum halepense ( tén tiéng anh 1a “cod Johnson™); va/hodc cu thé la:
Brachiaria platyphylla (BRAPP), Panicum dichotomiflorum (PANDI), va/hoic
Sorghum vulgare. Theo cach khac hoac ngoai ra, cé dai mot 1a mam (tét hon 1a ¢0), vi
du, can duoc kiém soat va/hodc e ché sy sinh truéng, bao gﬁ‘)m co bép moc tu nhién

(ngd moc ty nhién).

Theo mdt phuong an uu tién theo tat ca cac khia canh cla sang ché, co dai mot 1a
mam, vi dy, can duogc kiém soat va/hodc e ché sy sinh trudng, la cd mat 1a mam;
trong truong hop d6 ching thudng bao gdm (vi du, 1) c¢d thudce gidng Agrostis,
Alopecurus, Apera, Avena, Brachiaria,Bromus, Cenchrus, Digitaria, Echinochloa,

Eleusine, Eriochloa, Leptochloa, Lolium, Ottochloa,Panicum, Pennisetum, Phalaris,
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Poa, Rottboellia, Setaria va/hodac Sorghum. Theo cach khic hoidc ngoai ra, the
monocotyledonous (tdt hon 1a grassy) c¢o dai, vi du, cAn duoc kiém soat va/hoic e ché

su sinh trudng, bao gdm c¢o6 bap moc ty nhién (ngé moc tu nhién) .

Theo mot phuong 4n uu tién theo tit ca cac khia canh cia sang ché, co6 mot 14
mam, vi du, can duoc kiém soat va/hoic trc ché sy sinh trudng, 1a cé “mua Am” (khi
hau 4m); trong truong hop d6 tét hon 1a chiing bao gdm (vi duy, 13) c6 thudc gidng
Brachiaria, Cenchrus, Digitaria, Echinochloa, Eleusine, Eriochloa, Leptochloa,
Ottochloa,Panicum, Pennisetum, Phalaris, Rottboellia, Setaria va/hodc Sorghum. Theo
cach khac hodc ngoai ra, cd mot 14 mam, vi dy, cin duoc kiém soat va/hoic trc ché su
sinh truéng, bao gdbm cé bip moc tw nhién (ngd moc tu nhién). Tét hon 13, ¢6 mot la
mam, vi dy, cin dugc kiém soat va/hodc trc ché su sinh trudng, 1a ¢é “mua 4m” (khi
hau 4m) bao gdm (vi du, 13) c6 thudc gidng Brachiaria, Cenchrus, Digitaria,
Echinochloa, Eleusine, Eriochloa, Panicum, Setaria va/hodc Sorghum; va/hodc ¢6 mot
14 mam, vi du, can duoc kiém soat va/hoic trc ché su sinh trudng, bao gﬁ”)m co bép moc

tu nhién (ngd moc tu nhién).

Theo mdt phuong an cu thé khac theo tit ca céc khia canh cua sang ché, co mot
14 mam, vi du, cin duogc kiém soat va/hoic e ché su sinh trudng, 1a cod “mua lanh”
(khi hau lanh); trong truong hop d6 chiing thudong bao gdm (vi du, 13) ¢6 thude giéng

Agrostis, Alopecurus, Apera, Avena, Bromus, Lolium va/hoac Poa.

O cay ngii coc khong phai yén mach nhu lda mi va/hodc laa mach, sy kiém soat
va/hodc e ché su sinh trudng cua co dai thudc giéng Alopecurus, Apera, Avena, dac
biét 1a Avena fatua, Bromus, Lolium, Phalaris, va/hoic Setaria dugc wu tién; cu thé 1a
Alopecurus, Avena (ddc biét 1a Avena fatua), Lolium va/hodc Setaria (dac biét 1a

Setaria viridis, Setaria lutescens, Setaria faberi va/hoic Setaria glauca).

Theo tit ca cac khia canh clua sang ché, theo phuong an cu thé, co dai, vi du, can
dugc kiém soat va/hodc we ché su sinh truéng vi du, bing cach ding hop chit c6 cong
thuc (1), co thé 1a co dai mot 14 mam (vi du, co Agrostis, Alopecurus, Apera, Avena,
Brachiaria, Bromus, Cenchrus, Digitaria, Echinochloa, Eleusine, FEriochloa,
Leptochloa, Lolium, Ottochloa,Panicum, Pennisetum, Phalaris, Poa, Rottboellia,

Setaria va/hodc Sorghum),

-106-



23892

- ma chéng chiu mot hodc nhiéu thube diét ¢ (e ché ACCaza (ACCaza = axetyl-
coenzyme A cacboxylaza) dugc chon tir nhém bao gdm pinoxaden, clodinafop-
propargyl, fenoxaprop-P-etyl, diclofop-metyl, fluazifop-P-butyl, haloxyfop-P-metyl,
quizalofop-P-etyl,  propaquizafop,  xyhalofop-butyl,  clethodim, setoxydim,

xycloxydim, tralkoxydim va butroxydim;
- va/hodc ma chdng chiu glyphosat;

- va’/hoac chéng chiu véi mot hodc nhidu thudc diét cé tc ché ALS (ALS =
axetolactat synthaza), nhu mot hodc nhiéu thudc diét co sulfonyl ure (vi du,
iodosulfuron-metyl, mesosulfuron-metyl, tribenuron-metyl, triasulfuron, prosulfuron,
sulfosulfuron, pyrazosulfuron-etyl, bensulfuron-metyl, nicosulfuron, flazasulfuron,
iofensulfuron, metsulfuron-metyl, hodc hoac thube diét cd sulfonyl ure khac bét ky
duoc mo ta trong The Pesticide Manual, xuit ban 1an tha 15,2009, ed. C.D.S. Tomlin,
British Crop Protection Council) va/hoic mot hodc nhiéu thudc diét co
triazolopyrimidin (vi du, florasulam, pyroxsulam hodc penoxsulam) va/hoic mot hoic
nhiéu thudc diét co pyrimidinyl-(thio hodc oxy)-benzoat (vi dy, bispyribac-natri ho#ic
pyriftalit) va/hogc mot hodc nhiéu thubc diét c¢é sulfonylamino-cacbonyl-triazolinon
(vi du, thiencarbazon-metyl, propoxycarbazon-natri hodc flucarbazon-natri) va/hodc

mot hodc nhiéu thude diét c6 imidazolinon (vi du, imazamox).

Cé dai ¢6 tinh chéng chiu (cu thé 1a chéng chiu chét tc ché ACCaza, chéng chiu
glyphosat, va/hoic chdng chiu chit e ché ALS) nay dic biét bao gbébm Alopecurus
myosuroides, Apera spica-venti, Avena fatua, Avena sterilis, Brachiaria decumbens,
Brachiariaplantaginea,Digitaria  horizontalis,  Digitaria  insularis, Digitaria
sanguinalis, Echinochloa colona, Echinochloa crus-galli, Eleusine indica, Lolium
multiflorum, Lolium rigidum, Lolium perenne, Phalaris minor, Phalaris paradoxa,

Setaria viridis, Setaria faberi,Setaria glauca, va/hodc Sorghum halepense.

Theo mdt phuong 4n cu thé hon cia sang ché, hop chét c6 cong thie (1) c6 thé
dugc dung cho c6 mot 14 mam (vi du, dugc chon tir mdt trong sb (céc) danh sach co
dai néu trén):

(al) ma chéng chiu vi mét hodc nhiéu thudc diét co rc ché ACCaza (vi du,
duoc chon tir danh sach thube diét ¢ tc ché ACCaza néu trén) it nhit mot phén nho

dot bién (vi du, thay thé) mot hoic nhidu axit amin trén didm dich ACCaza & ¢o dai (vi
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du, xem S.B. Powles and Qin Yu, “Evolution in Action: Plants Resistant to
Herbicides”, Annu. Rev. Plant Biol., 2010, 61, pp. 317-347, vi dy, xem trang 325-327
cu thé 1a Bang 3, vi du vé ¢6 dai khang va/hodc cac phan tir thé axit amin nay);

va/hoac

(a2) ma chéng chiu véi glyphosat it nhat mot phdn nho dot bién (vi du, thay thé)
modt hodc nhiéu axit amin trén diém dich EPSPS & c6 dai dugc huéng dich béi

glyphosat (vi dy, xem bai bdo S.B. Powles and Qin Yu, pp. 327-329 néu trén); va/hoic

(a3) ma chéng chiu v6i mot hodc nhiéu thudc diét co e ché ALS (vi du, dugc
chon tir danh sach thudc diét c¢6 trc ché ALS néu trén) it nhat mot phan nho d6t bién
(vi du, thé) mot hodc nhiéu axit amin trén diém dich ALS & ¢6 dai (vi du, xem S.B.
Powles and Qin Yu, “Evolution in Action: Plants Resistant to Herbicides”, Annu. Rev.
Plant Biol., 2010, 61, pp. 317-347, vi du, xem trang 322-324 cu thé 1a Bang 2, vi du vé

c6 dai khang va/hodc céc phan tur thé axit amin nay); va/hoic

(b) ma chéng chiu v&i: mot hodc nhiéu thude diét ¢6 trc ché ACCaza (vi du, dugc
chon tir danh séch néu trén), va/hoic glyphosat, va/hoic mot hodc nhiéu thudc diét cd
tc ché ALS (vi du, dugce chon tir danh sach néu trén); it nhét mot phén nho su chéng
chju thudc diét co loai chuyén héa vi du, it nhit mot phin nho sy chuyén héa thude
diét c6 do sic td té bao P450 gy ra (vi du, xem S.B. Powles and Qin Yu, “Evolution
in Action: Plants Resistant to Herbicides”, Annu. Rev. Plant Biol., 2010, 61, pp. 317-
347, vi du, xem Bang 4 & trang 328, vi du vé c6 dai khang nay).

Pho bién 13, co hai 14 mam, vi du, can dugc kiém soat, bao gém (vi du, 13)
Abutilon, Amaranthus, Chenopodium, Chrysanthemum, Galium, Ipomoea, Kochia,
Nasturtium, Polygonum, Sida, Sinapsis, Solanum, Stellaria, Viola, Veronica va/hoic

Xanthium.

Cac vung canh tac, va/hodc vi tri (vi dy, cia co dai va/hodc cua cay trong cé ich),
duoc hiéu la bao gobm vung dat noi cdy trong da sinh trudng cling nhu viung dat du tinh

canh tac c4c loai cay trong do.

Theo tit ca cac khia canh cta sang ché, ti 16 dung (phd bién 1a cho ¢6 dai va/hoic
cho cdy trong c6 lgi va/hodc cho khu vue tréng chung) hop chit ¢6 cong thirc (I) (ma
tlly ¥ ¢6 thé 1a mudi néng dugc dung cua chiing) thuong nim trong khoang tir 1 dén
2000 g hop chét co cong thuce (I) mdi hecta (ha) (duoc do dudi dang hop chit khong
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phai mudi, tirc 14 loai trir khdi lugng cta (cac) phan tir trai ddu két hop bat ky cua
mudi), cu thé 12 nim trong khoang tir 5 dén 1000 g/ha hoic tir 5 dén 500 g/ha hogc tir
10 dén 500 g/ha, tot hon 1a tir 10 dén 400 g/ha hodc tir 20 dén 300 g/ha, hop chit co
cong thire (I) (duoc do dudi dang hgp chit khong phai mubi, tuc 1a loai trir khéi luong
ctia (cac) phan tir trai ddu két hop bat ky cia mudi). Theo phuong an wu tién, ti 1€ dung
néu trén la dung sau khi ndy mam hop chét c6 céng thic (I) (ma tly ¥ ¢6 thé 1a mubi

nong dugce dung cia ching).

Theo tit ca cac khia canh cua sang ché, hop chét ¢6 cong thuc (I) ¢6 thé duoc
ding (phd bién 1a cho ¢6 va/hoic cho cay trong c6 loi va/hoic cho khu vue trong

chung) trude va/hodc sau khi ndy mam, nhung tot hon 1a dugc ding sau khi ndy mam.

Céc tng dung c6 thé ¢6 khac — vi du, sir dung diét con trung va/hodc diét ve

Ung dung va muc dich chinh ctia cic hop chét co cong thirc (T) theo sang ché 1a
tmg dung lam thude diét co ciia chung. Tuy nhién, it nhit mot sé trong sd cac hop chit
c6 cong thirc (I) c6 thé ¢6 hoat tinh khang mot hodc nhiéu loai giy hai (cu thé 1a loai
géy hai cho nong nghi¢p va’/hoac bao quan thuc phém). Vi du, it nhat mét sb trong s6
cac hop chit c6 cong thac (I) co thé c6 it nhét mdt sb hoat tinh diét con trung, diét ve,

diét ¢ va/hodc diét giun tron.

ft nhat mot sb trong sb cac hop chét ¢ cong thirc (I) ¢6 thé c6 hoat tinh chéng
(vd/hoidc c6 thé gitp kiém sodt va/hoidc trir) con tring gay hai, nhu mot hodc nhiéu loai
trong sd: Coleoptera, Dictyoptera, Diptera, Hemiptera (bao gébm Homoptera),

Hymenoptera, Isoptera, Lepidoptera, Orthoptera, Siphonaptera va/hodc Thysanoptera.

it nhit mot sb trong s6 cac hop chat co cong thirc (I) ¢6 thé c6 hoat tinh khang
(va/hodc c6 thé gitp kiém soat va/hoic trir) ve gdy hai va/hodc céac loai gay hai thudc
loai Acarina khac, nhu mét hoic nhiéu loai trong sb: Acalitus spp, Aculus spp,
Acaricalus spp, Aceria spp, Acarus siro, Amblyomma spp., Argas spp., Boophilus
spp., Brevipalpus spp., Bryobia spp, Calipitrimerus spp., Chorioptes spp.,
Dermanyssus gallinae, Dermatophagoides spp, Eotetranychus spp, Eriophyes spp.,

Hemitarsonemus spp, Hyalomma spp., Ixodes spp., Olygonychus spp, Ornithodoros

-109-



23892

spp., Polyphagotarsone latus, Panonychus spp., Phyllocoptruta oleivora, Phytonemus
spp, Polyphagotarsonemus spp, Psoroptes spp., Rhipicephalus spp., Rhizoglyphus
spp., Sarcoptes spp., Steneotarsonemus spp, Tarsonemus spp. va/hodc Tetranychus
spp-

it nhit mot sé trong s6 cac hop chét co cong thire (I) ¢6 thé c6 hoat tinh khéng
(va/hodc 6 thé gitp kiém soat va/hodc trir) dong vat khong xuong séng gdy hai khac
(tirc 1a khong phai con trung, khong phai ve), vi dy, giun tron va/hodc dong vat than

mém gay hai.

Con trung, ve, giun tron va/hodc dong vat than mém dudi ddy nhin chung noéi dén

dong vat gay hai.

Vi du v& cac loai gdy hai, ma cac hop chét c6 cong thire (I) c6 thé duge thtr va/hoic
dung 1én vi/hodc cho chiing, bao gdm mét hodc nhiéu loai trong sd: Myzus spp. nhu
Myzus persicae (x€p), Aphis spp. nhu Aphis gossypii (rép) hodc Aphis fabae (rép),
Lygus spp. (bo canh ctng), Dysdercus spp. (bo canh cing), Nilaparvata lugens (riy
ndu), Nephotettixc incticeps (leathopper), Nezara spp. (bo ray), Euschistus spp. (bo
ry), Leptocorisa spp. (bo rdy), Frankliniellaoccidentalis (bo tri), Thrips spp. (bo tri),
Leptinotarsadecemlineata (Xén toc khoai tdy Colorado), Anthonomusgrandis (bo rua
hai bong), Aonidiella spp. (con trang rép vay), Trialeurodes spp. (rudi tring), Bemisia
tabaci (rudi tring), Ostrinianubilalis (Bo rdy ngd chiu Au), Spodopteralittoralis (sdu
14 cay bong), Heliothisvirescens (siu chdi ca chua), Helicoverpaarmigera (sdu qua cay
bong), Helicoverpazea (séu qua ciy bong), Sylepta derogata (sau cudn 14 ciy bong),
Pierisbrassicae (buém tring), Plutellaxylostella (siu to cai bép), Agrotis spp. (sau
buém), Chilosuppressalis (sdu duc than lGa), Locustamigratoria (cao cao),
Chortiocetesterminifera (cao cao), Diabrotica spp. (siu duc ré), Panonychusulmi (Rép
do chau Au), Panonychuscitri (rép do trén cdy c6 mui), Tetranychus spp. nhu
Tetranychusurticae (nhén hai chim) hodc T. etranychuscinnabarinus (nhén carmine),
Phyllocoptrutaoleivora (rép gi trén cdy c6 mui), Polyphagotarsonemuslatus (rép ban
t0ng), Brevipalpus spp. (rép dep), Boophilus microplus (bo gia shc),
Dermacentorvariabilis (bo ché MY), Ctenocephaluasfelis (ve & meo), Liriomyza spp.
(su @n 14), Muscadomestica (rudi), Aedesaegypti (mudi), Anopheles spp. (mubdi),
Culex spp. (mudi), Lucillia spp. (nhing), Blattellagermanica  (gian),

Periplanetaamericana (gian), Blattaorientalis (gian), mdi thudc loai Mastotermitidae
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(vi du Mastotermes spp.), thudc loai Kalotermitidae (vi du Neotermes spp.), thudc loai
Rhinotermitidae (vi du Coptotermesformosanus, Reticulitermes flavipes, R. speratu, R.
virginicus, R. hesperus, hodc R. santonensis) hodc thudc loai Termitidae (vi du
Globitermessulfureus), Solenopsisgeminata (kién lira), Monomoriumpharaonis (kién
Pharaoh), Damalinia spp. hoic Linognathus spp. (chiy ran), Meloidogyne spp. (giun
tron nét san vung ré), Globodera spp. hodc Heterodera spp. (giun tron nang),
Pratylenchus spp. (giun tron gay ton thuong), Rhodopholus spp. (giun tron duc chubi),
Tylenchulus spp.(giun tron trén cdy c6 mui), Haemonchus contortus (giun xoin),
Caenorhabditis elegans(trun gidm), Trichostrongylus spp. (giun tron duong tiéu hoa)

va/hodc Deroceras reticulatum (sén). T hop va hon hop

Theo khia canh khéc, sang ché dé xuit ché pham diét o, vi du, dé st dung trong
phuong phap kiém soat ¢o6 dai (vi du, cdy mot 14 mam nhu c6 dai) & cdy trong c6 ich,
chira hop chit ¢6 cong thuc (I) nhu dwoc dinh nghia ¢ day (vi du, lugng c6 tac dung
diét co ctia ching), va chit mang, chat pha lodng va/hodc dung mdi néng héa dung, va

con chira mot hodc nhi€u thudc diét co6 khac, va’/hodc chat an toan.

Theo tit ca cac khia canh cia sang ché, hop chét ¢ cong thire (1) tuy y ¢6 mat (vi

dy, n€u c6 thé vé mit hdéa hoc) dudi dang mudi néng hoa dung cta né.

Vi du vé& cac hdn hop/td hop niy, chira mot hodc nhidu thube diét cé khac

va/hodc chat an toan, s€ dua ra dudi diy sau.

Cac hop chét ¢ cong thirc (I) theo sang ché ¢ thé dugc st dung két hop véi mot
hodc nhiéu thude diét co khéc, vi du, dudi dang (cac) thanh phan két hop trong hén
hop ddi voi hop chat c6 cong thire (I). Tét hon 14, trong cac hon hop nay (cu thé 1a
trong cac hdn hop cu thé duge boc 16 dudi day), hop chit c6 cong thuc (I) 1a 1a mét
trong cac hop chét duoc liét ké trong cac Bang 1 dén 25 hoic 26 hoic 27 va/hoic mot
trong céc hop chit duge 14y vi du (vi du, A-1 dén A-18, hodc A-19 dén A-41, hoidc P-3

dén P-7) nhu dugc mé ta & day vi du, dudi day.

Cu thé 13, cac hdn hop sau cia hop chéit c¢6 cong thire (I) véi mot hodc nhiéu

thudc diét c6 khac duge boc 16 mot cach cu thé:

hop chét c6 cong thirc I + axetoclo, hop chét c6 cong thirc I + axiflofen, hop chét
c6 cong thirc I + axiflofen-natri, hop chit ¢é cong thirc I + aclonifen, hop chit ¢6 cong
thirc T + acrolein, hop chdt co cong thire I + alaclo, hop chit c¢6 cong thuc I +
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aloxydim, hop chat c6 cong thuc I + rugu alylic, hop chit co cong thirc 1 + ametryn,
hop chét c6 cong thire I + amicarbazon, hop chét ¢6 cong thirc I + amidosulfuron, hop
chat c6 cong thirc 1 + aminopyralit, hop chit c6 cong thirc I + amitrol, hop chét c6
cong thirc T + amoni sulfamat, hgp chét c6 cong thirc I + anilofo, hop chét c6 cong
thire T + asulam, hop chét c6 cong thirc I + atraton, hop chét c¢6 cong thuc I + atrazin,
hop chét c6 cong thirc I + azimsulfuron, hop chat ¢6 cong thirc I + BCPC, hop chét co
cong thire 1 + beflubutamit, hop chit c¢6 cong thuc I + benazolin, hop chit ¢ cong
thirc I + benfluralin, hop chat c6 cong thirc I + benfuresat, hop chit ¢6 cong thuc I +
bensulfuron, hop chét c6 cong thirc I + bensulfuron-metyl, hop chét ¢ cong thire I +
bensulit, hgp chét c¢6 cong thirc I + bentazon, hop chét c6 cong thirc I + benzfendizon,
hop chét ¢6 cong thire I + benzobixyclon, hop chit ¢6 cong thirc I + benzofenap, hop
chét c6 cong thirc I + bifenox, hop chét c6 cong thirc I + bilanafos, hop chit ¢ cong
thire I + bispyribac, hop chit c6 cong thirc I + bispyribac-natri, hop chét ¢ cong thirc I
+ borax, hop chét ¢é cong thirc I + bromaxin, hop chét ¢6 cong thirc I + bromobutit,
hop chit c6 cong thuc I + bromoxynil, hop chit c6 cong thirc I + bromoxynil
heptanoat, hop chat c6 cong thirc I + bromoxynil octanoat, hop chét ¢6 cong thie I +
bromoxynil heptanoat + bromoxynil octanoat, hgp chat c6 cong thirc I + butaclo, hop
chét c6 cong thiic I + butafenaxin, hop chit c6 cong thirc I + butamifos, hop chét co
cong thie T + butralin, hop chat ¢6 cong thiic I + butroxydim, hop chét c6 cong thirc
+ butylat, hop chit c6 cong thire I + axit cacodylic, hop chét ¢6 cong thirc I + canxi
clorat, hop chit c6 cong thirc I + cafenstrol, hop chit ¢6 cong thirc I + carbetamit, hop
chét ¢6 cong thirc I + carfentrazon, hop chét ¢6 cong thuc I + carfentrazon-etyl, hop
chét ¢6 cong thirc I + CDEA, hop chét ¢6 cong thirc I + CEPC, hop chat ¢6 cong thirc I
+ chloransulam, hgp chét c6 cong thirc I + chloransulam-metyl, hop chit c6 cong thirc
I + chlorflurenol, hop chét ¢ cong thirc I + chlorflurenol-metyl, hop chét c6 cong thire
I + chloridazon, hop chét c6 cong thirc I + cloimuron, hop chét co cong thuc I +
cloimuron-etyl, hgp chét cé cong thirc I + axit cloaxetic, hop chét co cong thic I +
clotoluron, hgp chat c6 cong thire I + clopropham, hop chét c6 cong thuc I +
closulfuron, hop chit ¢6 cong thirc I + clothal, hop chit c6 cong thic I + clothal-
dimetyl, hop chat c6 cong thire I + xinidon-etyl, hop chit ¢6 cong thire I + xinmetylin,
hop chat c6 cong thire I + xinosulfuron, hop chit c6 cong thuc I + cisanilit, hop chét

c6 cong thire T + clethodim, hop chét c¢6 cong thirc I + clodinafop, hop chét c6 cong
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thirc I + clodinafop-propargyl, hop chit ¢é cong thirc I + clomazon, hop chit co cong
thire I + clomeprop, hop chit c6 cong thirc I + clopyralit, hop chét c6 cong thirc I +
cloransulam, hop chit c6 cong thirc I + cloransulam-metyl, hop chit c6 cong thac I +
CMA, hop chét ¢6 cong thirc I + 4-CPB, hop chit c¢6 cong thirc I + CPMF, hop chét ¢6
cong thirc I + 4-CPP, hop chét c6 cong thirc I + CPPC, hop chit c6 cong thue I +
cresol, hop chit ¢6 cong thirc I + cumyluron, hop chét c6 cong thirc I + xyanamit, hop
chat c¢6 cong thirc I + xyanazin, hgp chit c6 cong thic I + xycloat, hop chét c6 cong
thire I + xyclosulfamuron, hop chit c¢6 cong thirc I + xycloxydim, hop chat ¢ cong
thirc I + xyhalofop, hop chat c6 cong thirc I + xyhalofop-butyl, hop chét ¢ cong thire I
+2,4-D, hop chét ¢6 cong thirc I + 2,4-D-dimetylamoni, hop chét ¢6 cong thic I+ 2,4-
D-2-etylhexyl, hop chét co cong thac I + mudi cholin cda 2,4-D (xem vi du, Cac vi du
2 va 3 ctia WO2010/123871A1), hop chét c¢6 cong thie I + 2,4-D + glyphosat, hop
chat c6 cong thirc I + 2,4-D-dimetylamoni + glyphosat, hop chit c¢6 cong thic I + 2,4-
D-2-etylhexyl + glyphosat, hop chit c¢6 cong thuc I + mudi cholin cia 2,4-D +
glyphosat (xem vi du, C4c vi du 2 va 3 ctia WO2010/123871A1), hop chat ¢6 cong
thie 1 + 3,4-DA, hop chét c6 cong thire I + daimuron, hop chit c¢6 cong thirc I +
dalapon, hop chét c6 cong thtrc I + dazomet, hop chét c6 cong thuc I + 2,4-DB, hop
chét c¢6 cong thirc I + 3,4-DB, hop chit c6 cong thire I + 2,4-DEB, hop chit c6 cong
thirc I + desmedipham, hop chat ¢ cong thirc I + dicamba, hop chit ¢6 cong thirc I +
dicamba-dimetylamoni, hgp chét ¢ cong thirc I + dicamba-kali, hop chét c6 cong thirc
I + dicamba-natri, hop chat c6 cong thirc I + dicamba-diglycolamin, hop chét c6 cong
thae I + mudi N,N-bis-[aminopropyl]metylamin ctia dicamba (xem vi du,
US2012/0184434A1), hop chit ¢ cong thire 1 + dicamba + glyphosat, hop chit co
cong thirc I + dicamba-dimetylamoni + glyphosat, hgp chit ¢6 cong thic I + dicamba-
kali + glyphosat, hop chét c6 cong thirc I + dicamba-natri + glyphosat, hop chit c6
cong thirc I + dicamba-diglycolamin + glyphosat, hop chit ¢6 cong thic I + mudi N, N-
bis-[aminopropyl]metylamin cta dicamba + glyphosat, hgp chét ¢6 cong thirc I +
diclobenil, hop chit c6 cong thirc I + ortho-diclobenzen, hop chét co cong thuc I +
para-diclobenzen, hop chit ¢6 cong thirc I + dicloprop, hop chit c6 cong thire I +
dicloprop-P, hop chit ¢6 cong thirc I + diclofop, hop chét c6 cong thic I + diclofop-
metyl, hop chét c6 cong thirc I + diclosulam, hop chit c6 cong thire I + difenzoquat,

hop chéat c6 cong thiuc 1 + difenzoquat metilsulfat, hop chit co cong thuc I +
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diflufenican, hop chit c6 cong thirc I + diflufenzopyr, hop chét c¢6 cong thie I +
dimefuron, hop chét c6 cong thuc I + dimepiperat, hop chit c¢6 cong thuc I +
dimetaclo, hop chét c6 cong thirc I + dimetametryn, hop chit c¢6 cong thie 1 +
dimetenamid, hop chat ¢6 cong thirc I + dimetenamid-P, hop chat ¢6 cong thie I +
dimetipin, hop chit c¢6 cong thirc I + axit dimetylarsinic, hop chit ¢6 cong thirc I +
dinitramin, hop chit c6 cong thirc I + dinoterb, hop chit ¢6 cong thirc I + diphenamit,
hop chat c6 cong thic I + diquat, hop chit ¢6 cong thire I + diquat dibromua, hop chét
c6 cong thirc I + dithiopyr, hop chét c6 cong thirc I + diuron, hop chét c6 cong thue I +
DNOC, hop chit ¢6 cong thirc I + 3,4-DP, hop chit ¢6 cong thirc I + DSMA, hop chét
c¢6 cong thirc I + EBEP, hop chét c6 cong thirc I + endothal, hop chit c6 cong thue I +
EPTC, hop chit ¢6 cong thirc I + esprocarb, hop chét c6 cong thire I + etalfluralin, hop
chét c6 cong thirc I + etametsulfuron, hgp chit c¢6 cong thirc I + etametsulfuron-metyl,
hop chét co cong thirc I + etofumesat, hop chit c6 cong thirc I + etoxyfen, hop chit c6
cong thire T + etoxysulfuron, hgp chét c6 cong thirc I + etobenzanit, hop chit ¢6 cong
thirc (I) + fenoxaprop, hop chat c6 cong thirc (I) + fenoxaprop-etyl, hop chit c6 cong
thirc I + fenoxaprop-P, hop chit c6 cong thirc I + fenoxaprop-P-etyl, hop chét c6 cong
thirc I + fenoxasulfon (CAS Reg. No. 639826-16-7), hop chit c¢6 cong thie I +
fentrazamit, hop chdt c6 cong thirc I + ferrous sulfat, hop chit c6 cong thie I +
flamprop-M, hop chét c¢6 cong thirc I + flazasulfuron, hop chit c6 cong thuc I +
florasulam, hop chét c6 cong thuc I + fluazifop, hop chét c6 cong thirc I + fluazifop-
butyl, hop chit c6 cong thie I + fluazifop-P, hop chit c6 cong thuc [ + fluazifop-P-
butyl, hop chét c¢6 cong thirc I + flucarbazon, hop chit c6 cong thire I + flucarbazon-
natri, hop chat c6 cong thue I + flucetosulfuron, hop chét c6 cong thire I + flucloalin,
hop chét c6 cong thirc I + flufenaxet, hop chat co cong thirc I + flufenpyr, hop chit c6
cong thirc I + flufenpyr-etyl, hgp chét cé cong thiic I + flumetsulam, hop chét c6 cong
thirc T + flumiclorac, hgp chat c6 cong thire I + flumiclorac-pentyl, hop chat c6 cong
thirc I + flumioxazin, hop chit ¢6 cong thire I + fluometuron, hop chét co cong thtrc I
+ floglycofen, hop chit co cong thirc I + floglycofen-etyl, hop chét ¢6 cong thic I +
flupropanat, hop chdt ¢6 cong thuc I + flupyrsulfuron, hop chét c6 cong thic I +
flupyrsulfuron-metyl-natri, hop chét c6 cong thirc I + flurenol, hop chit ¢ cong thic I
+ fluridon, hop chét c6 cong thirc 1 + flocloidon, hop chat ¢6 cong thuc I + floxypyr,
hop chit c6 cong thiuc I + floxypyr-meptyl, hop chét co cong thtc I + floxypyr-
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butometyl, hgp chét c6 cong thirc I + flurtamon, hop chét c6 cong thuce I + fluthiaxet,
hop chét c6 cong thire T + fluthiaxet-metyl, hop chat c6 cong thirc I + fomesafen, hop
chét c6 cong thirc I + foramsulfuron, hop chét c6 cong thirc I + fosamin, hop chét c6
cdng thirc I + glufosinat, hgp chat cé cong thire I + glufosinat-amoni, hop chét ¢ cong
thire I + glufosinat-P, hop chit c6 cong thie I + glyphosat, hop chét c6 cong thuc I +
glyphosat-diamoni, hgp chét c¢6 cong thirc I + glyphosat-isopropylamoni, hop chét c6
cdng thirc I + glyphosat-kali, hop chit ¢6 cong thirc I + halosulfuron, hop chit c6 cong
thie I + halosulfuron-metyl, hgp chét ¢6 cong thuc I + haloxyfop, hop chét c6 cong
thirc 1 + haloxyfop-P, hop chat ¢6 cong thuc (I) + haloxyfop-metyl, hop chét c¢6 cong
thire (I) + haloxyfop-P-metyl, hop chit c6 cong thuc I + HC-252, hop chit c6 cong
thirc I + hexazinon, hop chét ¢6 cong thirc I + imazametabenz, hop chat ¢6 cong thire [
+ imazametabenz-metyl, hop chét c6 cong thirc I + imazamox, hop chét ¢ cong thirc I
+ imazapic, hop chét ¢ cong thirc I + imazapyr, hop chét ¢ cong thire I + imazaquin,
hop chét c6 cong thirc I + imazethapyr, hop chat ¢é cong thtc I + imazosulfuron, hop
chat c6 cong thire 1 + indanofan, hop chit co cong thie 1 + iodometan, hop chit c6
cong thire I + iodosulfuron, hop chit c6 cong thie I + iodosulfuron-metyl-natri, hop
chét c6 cong thie I + ioxynil, hop chét c6 cong thuc I + ipfencarbazon (CAS Reg. No.
212201-70-2), hop chit c6 cong thuc I + isoproturon, hop chét c6 cong thuc I +
isouron, hgp chat cé cong thire I + isoxaben, hop chit c¢6 cong thire I + isoxaclotol,
hop chit c¢6 cong thire I + isoxaflutol, hop chét ¢6 cong thire I + karbutilat, hop chit c6
cdng thirc 1 + lactofen, hop chét ¢6 cong thirc I + lenaxin, hop chét ¢6 cong thie I +
linuron, hop chét c6 cong thirc I + MAA, hop chét c6 cdng thirc I + MAMA, hop chit
6 cong thirc I + MCPA, hop chit ¢ cong thirc I + MCPA-thioetyl, hop chit c6 cong
thirc I + MCPB, hop chit c¢6 cong thirc I + mecoprop, hop chét c¢6 cong thirc I +
mecoprop-P, hop chét c6 cong thirc I + mefenaxet, hop chit c¢6 cong thic 1 +
mefluidit, hgp chit c¢6 cong thuc I + mesosulfuron, hop chit c¢6 cong thirc I +
mesosulfuron-metyl, hop chat c6 cong thirc I + mesotrion, hop chit co cong thuc I +
metam, hop chit c6 cong thirc I + metamifop, hop chit c6 cong thirc I + metamitron,
hop chat c6 cong thirc I + metazaclo, hop chét co cong thirc I + metazosulfuron (NC-
620, CAS Reg. No. 868680-84-6), hop chit c6 cong thirc I + metabenzthiazuron, hop
chét c6 cong thie I + axit metylarsonic, hop chit ¢6 cong thuc I + metyldymron, hgp

chét c¢6 cong thuc I + metyl isothioxyanat, hop chét ¢ cong thirc I + metobenzuron,
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hop chét c6 cong thire I + metolaclo, hop chét c6 cong thirc I + S-metolaclo, hop chit
c6 cong thirc I + metosulam, hop chat c¢6 cong thirc I + metoxuron, hop chét co cong
thitc I + metribuzin, hop chét c6 cong thirc I + metsulfuron, hop chét c6 cong thire I +
metsulfuron-metyl, hop chit ¢6 cong thuc I + MK-616, hop chét c¢6 cong thue 1 +
molinate, hop chit ¢6 cong thirc I + monolinuron, hop chét c6 cong thirc I + MSMA,
hop chét co cong thuc I + naproanilit, hgp chit c¢6 cong thirc I + napropamit, hop chét
c6 cong thirc I + naptalam, hop chat c6 cong thirc I + neburon, hop chét ¢ cong thire [
+ nicosulfuron, hop chét ¢6 cong thirc I + axit nonanoic, hop chit c¢6 cong thic 1 +
norflurazon, hop chat c6 cong thire I + axit oleic (axit béo), hop chit ¢6 cong thuc I +
orbencarb, hgp chit c6 cong thirc I + orthosulfamuron, hop chit ¢6 cong thuc 1 +
oryzalin, hop chét c¢6 cong thirc I + oxadiargyl, hop chit ¢6 cong thue I + oxadiazon,
hop chat c6 cong thirc I + oxasulfuron, hop chét c6 cong thirc I + oxaziclomefon, hop
chét c¢6 cong thirc I + oxyfluorfen, hop chat ¢6 cong thuc I + paraquat, hop chét ¢
cong thire [ + paraquat diclorua, hop chit ¢6 cong thirc I + pebulat, hop chét c6 cong
thirc I + pendimetalin, hop chit c6 cong thirc I + penoxsulam, hop chét c6 cong thirc I
+ pentaclophenol, hgp chét c6 cong thuc I + pentanoclo, hop chit ¢6 cong thic I +
pentoxazon, hop chét ¢6 cong thirc I + petoxamit, hop chét ¢6 cong thirc I + diu mo,
hop chét ¢6 cong thire T + phenmedipham, hop chit ¢6 cong thirc I + phenmedipham-
etyl, hop chit c6 cong thic I + picloram, hop chét c¢6 cong thire T + picolinafen, hop
chét c6 cong thirc I + pinoxaden, hop chit c6 cong thuc I + piperophos, hop chit c6
cong thirc I + kali arsenit, hgp chét c6 cong thire I + kali azit, hop chit c¢6 cong thuc I
+ pretilaclo, hop chét c¢6 cong thuc I + primisulfuron, hgp chat c¢6 céng thirc I +
primisulfuron-metyl, hgp chét c¢6 cong thie I + prodiamin, hop chét c6 cong thac I +
profluazol, hop chit c6 cong thirc I + profoxydim, hgp chit c6 cong thuc I +
prometon, hop chét c6 cong thirc I + prometryn, hop chét c6 cong thire 1 + propaclo,
hop chat ¢6 cong thirc I + propanil, hop chit ¢6 cong thuc I + propaquizafop, hop chét
¢6 cdng thirc I + propazin, hop chit ¢6 cong thirc I + propham, hop chét ¢6 cong thire I
+ propisoclo, hop chat c6 cong thirc I + propoxycarbazon, hop chit c6 cong thuc I +
propoxycarbazon-natri, hop chat c6 cong thirc I + propyrisulfuron (TH-547, CAS Reg.
No. 570415-88-2), hop chét c6 cong thuc I + propyzamit, hgp chat ¢ cong thire I +
prosulfocarb, hop chit c6 céng thirc I + prosulfuron, hop chét ¢6 cong thie I +

pyraclonil, hgp chét c6 cong thic I + pyraflufen, hop chit ¢6 cong thire I + pyraflufen-
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etyl, hop chat c6 cong thiic I + pyrazolynat, hop chét c6 cong thirc I + pyrazosulfuron,
hop chét c6 cong thirc I + pyrazosulfuron-etyl, hgp chat ¢ cong thire I + pyrazoxyfen,
hop chét c¢6 cong thire I + pyribenzoxim, hop chit ¢6 cong thirc I + pyributicarb, hop
chat c6 cong thirc I + pyridafol, hop chit ¢6 cong thuc I + pyridat, hop chit ¢6 cong
thirc I + pyriftalid, hop chit ¢6 cong thire I + pyriminobac, hgp chét c¢6 cong thuc I +
pyriminobac-metyl, hop chit c6 cong thirc I + pyrimisulfan, hop chat ¢ cong thie [ +
pyrithiobac, hop chét c6 cong thirc I + pyrithiobac-natri, hop chét ¢6 cong thirc I +
quinclorac, hop chét ¢6 céng thuc I + quinmerac, hop chdt c¢6 cong thoe I +
quinoclamin, hgp chit c6 cong thic I + quizalofop, hop chét c6 cong thuc I +
quizalofop-etyl, hop chét ¢6 cong thire I + quizalofop-P, hop chat ¢ cong thire I +
quizalofop-P-etyl, hop chit c6 cong thirc I + quizalofop-P-tefuryl, hop chét ¢6 cong
thirc 1 + rimsulfuron, hop chét ¢6 cong thiic I + setoxydim, hop chét co cong thirc [ +
siduron, hop chét c6 cong thirc I + simazin, hop chét ¢6 cong thuc I + simetryn, hop
chat ¢6 cong thirc I + SMA, hop chét ¢6 cong thirc I + natri arsenit, hop chat ¢6 cong
thirc I + natri azit, hop chéit ¢6 cong thire I + natri clorat, hop chit co cong thuc I +
sulcotrion, hop chit ¢6 coéng thuc I + sulfentrazon, hop chét c6 cong thirc I +
sulfometuron, hop chét c6 cong thire I + sulfometuron-metyl, hop chit ¢6 cong thuc I
+ sulfosate, hop chit c¢6 cong thirc I + sulfosulfuron, hop chit ¢6 cong thire I + axit
sulfuric, hop chéit co cong thuc I + dau hic in, hop chit co cong thuc I + 2,3,6-TBA,
hop chit ¢6 cong thire I + TCA, hop chit ¢6 cdng thic I + TCA-natri, hop chit co
cong thie T + tebuthiuron, hop chat c6 cong thirc I + tepraloxydim, hop chét ¢6 cong
thirc I + terbaxin, hop chit c6 cong thirc I + terbumeton, hop chit c6 cong thue I +
terbuthylazin, hop chét c6 cong thuc I + terbutryn, hop chit ¢6 cong thie 1 +
thenylclo, hop chit c6 cong thirc I + thiazopyr, hop chit c6 cong thic I +
thifensulfuron, hop chét c6 cong thirc I + thifensulfuron-metyl, hop chét ¢6 cong thirc I
+ thiobencarb, hop chét c¢6 cong thic I + tiocarbazil, hop chit c¢6 cong thuc I +
topramezon, hop chat c6 cong thirc I + tralkoxydim, hop chét ¢6 cong thuc I + tri-alat,
hop chét c6 cong thirc I + triasulfuron, hop chét ¢6 cong thirc I + triaziflam, hop chit
c¢6 cong thirc I + tribenuron, hgp chat c6 cong thie I + tribenuron-metyl, hop chét c6
cong thire I + tricamba, hop chat ¢ cong thire T + triclopyr, hop chit ¢6 cong thuce I +
trietazin, hgp chit c6 cong thuc I + trifloxysulfuron, hop chét c6 cong thuc 1 +

trifloxysulfuron-natri, hop chit ¢6 cong thirc I + trifluralin, hop chét ¢6 cong thirc I +

-117-



23892

triflusulfuron, hop chét c6 cong thie I + triflusulfuron-metyl, hgp chit ¢6 cong thirc I
+&mwmmﬁﬁﬂmﬂwpdﬁubc&gﬂﬂcl+ummmmmmhqum&cédmgmmﬂ+
etyl este cua axit [3-[2-clo-4-flo-5-(1-metyl-6-triflometyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-3-yl)phenoxy]-2-pyridyloxy]Jaxetic (CAS Reg. No. 353292-31-6),
hop chét ¢6 cong thuc I + axit 4-[(4,5-dihydro-3-metoxy-4-metyl-5-0x0)-1H-1,2,4-
triazol-1-ylcacbonylsulfamoyl]-5-metylthiophen-3-cacboxylic (BAY636), hop chit c6
cong thic I + BAY747 (CAS Reg. No. 335104-84-2), hop chét ¢6 cong thuc I +
topramezon (CAS Reg. No. 210631-68-8), hop chit ¢ cong thirc I + 4-hydroxy-3-[[2-
[(2-metoxyetoxy)metyl]-6-(triflometyl)-3-pyridinyl]cacbonyl]-bixyclo[3,2,1]oct-3-en-
2-on (ma la bixyclopyron, CAS Reg. No. 352010-68-5), hop chit c6 cong thirc I + 4-
hydroxy-3-[[2-(3-metoxypropyl)-6-(diflometyl)-3-pyridinyl]cacbonyl]-

bixyclo[3,2,1]oct-3-en-2-on, hop chat c6 cong thic (I) + 4-(4'-clo-4-xyclopropyl-2'-
flobiphenyl-3-y1)-2,2,6,6-tetrametyl-2 H-pyran-3,5(4H,6 H)-dion (ma 1a hop chét cua vi
du P8 dugc boc 10 ¢ cac trang 31-32 va 35-36 ciia WO 2010/136431 A9 (Syngenta
Limited), va ma cling 1a hop chat A-13 boc 10 & céc trang 4, 5, 7 va 11 cua WO
2011/073616 A2 (Syngenta Limited), cdc phan ndy cta cic cong bd nay dugc dua vao
day bang cach vién dan), hop chit c6 cong thic (I) + 4-(2',4'-diclo-4-
xyclopropylbiphenyl-3-y1)-2,2,6,6-tetrametyl-2 H-pyran-3,5(4H,6 H)-dion (ma 1a hop
chit & vi du P9 dugc boc 10 & cac trang 36-37 va 40-41 cia WO 2010/136431 A9
(Syngenta Limited), va ma ciing 1a hop chit A-12 boc 10 & trang 10 cia WO
2011/073616 A2 (Syngenta Limited), cdc phan nay cﬁa cac cong bd nay dugc dua vao
day biang cach vién din), hop chit co cong thirc (1) + 4-(4'-clo-4-etyl-2'-flobiphenyl-3-
y1)-2,2,6,6-tetrametyl-2 H-pyran-3,5(4 H,6 H)-dion (ma 1a hop chit A-66 duoc boc 10 &
trang 95 cia WO 2008/071405 A1 (Syngenta Participations AG va Syngenta Limited),
va ma cfing 14 hop chit A-4 duoc boc 16 & trang 7 cia WO 2011/073615 A2 (Syngenta
Limited), cic phan nay cta céc cong bd nay duge dwa vao day bang cach vién din),
hop chéit ¢6 cong thire (I) + 4-(2',4'-diclo-4-etylbiphenyl-3-yl1)-2,2,6,6-tetrametyl-2 H-
pyran-3,5(4H,6H)-dion (ma la hop chit A-45 dugc bdc 10 & trang 93 cia WO
2008/071405 Al (Syngenta Participations AG va Syngenta Limited), va ma ciing la
hop chét ¢ vi du P10 duogc boc 10 & céac trang 41 va 45 caa WO 2010/136431 A9
(Syngenta Limited), va ma ciing 12 hop chit A-7 duogc boc 10 & trang 7 cia WO
2011/073615 A2 (Syngenta Limited), cic phan nay cua cc cong bd ndy duge dua vao
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ddy bang cach vién dan), hop chét c6 cong thuc (I) + 4-(2',4'-diclo-4-etylbiphenyl-3-
yl)-5-(metoxycacbonyloxy)-2,2,6,6-tetrametyl-2 H-pyran-3(6H)-on (ma 1 hop chit D-
26 duogc boc 10 ¢ trang 231 cia WO 2008/071405 A1 (Syngenta Participations AG va
Syngenta Limited), va ma ciing 13 hop chit A-9 dugc boc 1§ & trang 8 cia WO
2011/073615 A2 (Syngenta Limited), cac phan nay ciia cac cong bd nay duge dua vao
day bang cach vién dan), hop chét ¢6 cong thuc (I) + mot trong sb cac hop chét diét c6
cu thé duge boc 16 trong WO 2010/059676 (Dow, vi du, nhu dugc dinh nghia trong
mot trong cac vi du trong d6 va/hoac vi du, ¢ thé thém cloquintoxet-mexyl lam chét
an toan) cac phan nay cua cac cong bd nay duge dua vao day bang cach vién dan, hop
chét ¢co cong thac (I) + mot trong sb cac hop chét diét c6 cu thé dugc boc 16 trong WO
2010/059680 (Dow, vi du, nhu dugc dinh nghia trong mdt trong cac vi du trong d6
va/hodc vi du, c6 thé thém cloquintoxet-mexyl hoac mot chét an toan khac) cac phé"ln
ndy ciia cac cong bd nay duge dwa vao diy bang cach vién dan, va hop chét co cong
thirc (I) + mot trong s6 cac hop chat diét ¢ cu thd dwoc boc 10 trong WO 2010/059671
(Dow, vi du, nhu duoc dinh nghia trong mot trong céac vi du trong dé va/hoic vi du, c6
thé thém chit an toan) cac phan nay cua cac cong bd nay dugc dua vao day bang cach
vién dan, hop chét c¢6 cong thuc I + halauxifen (ma 1a axit 4-amino-3-clo-6-(4-clo-2-
flo-3-metoxyphenyl)pyridin-2-cacboxylic, CAS Reg. No. 943832-60-8), hop chit ¢
cong thirc I + halauxifen-metyl (ma 1a metyl 4-amino-3-clo-6-(4-clo-2-flo-3-
metoxyphenyl)pyridin-2-cacboxylat, CAS Reg. No. 943831-98-9), hop chit ¢ cong
thirc I + aminoxyclopyraclo (ma la axit 6-amino-5-clo-2-xyclopropylpyrimidine-4-
cacboxylic, CAS Reg. No. 858956-08-8), hop chit c¢6 coéng thae 1 +
aminoxyclopyraclo-metyl (ma la metyl 6-amino-5-clo-2-xyclopropylpyrimidine-4-
cacboxylat, CAS Reg. No. 858954-83-3), hop chit c6 cong thiuc I +
aminoxyclopyraclo-kali (ma 1a kali 6-amino-5-clo-2-xyclopropylpyrimidine-4-
cacboxylat, CAS Reg. No. 858956-35-1), hop chit c6 cong thirc I + saflufenaxin (ma
la N'-{2-clo-4-flo-5-[1,2,3,6-tetrahydro-3-metyl-2,6-dioxo0-4-(triflometyl)pyrimidin-1-
yl]benzoyl}-N-isopropyl-N-metylsulfamit, CAS Reg. No. 372137-35-4), hop chét ¢6
cong thirc I + iofensulfuron (ma la 1-(2-iodophenylsulfonyl)-3-(4-metoxy-6-metyl-
1,3,5-triazin-2-yl)ure, CAS Reg. No. 1144097-22-2), hop chit c¢6 cong thuc 1 +
iofensulfuron-natri (ma 1a natri N-(2-iodophenylsulfonyl)-N'-(4-metoxy-6-metyl-1,3,5-
triazin-2-yl)carbamimidat, CAS Reg. No. 1144097-30-2), hop chét c6 cong thire I +
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claxyfos (ma la dimetyl [(1RS)-1-(2,4-diclophenoxyaxetoxy)etyl]phosphonat, con
duoc goi 1a lvxiancaolin hodc liixiancaolin, CAS Reg. No. 215655-76-8), hop chét ¢
cong thoee I +  xyclopyrimorat (ma 1a  6-clo-3-(2-xyclopropyl-6-
metylphenoxy)pyridazin-4-yl morpholin-4-cacboxylat, CAS Reg. No. 499231-24-2),
hozc hop chit ¢6 cong thuc I + triafamon (ma 1a N-[2-[(4,6-dimetoxy-1,3,5-triazin-2-
ylcacbonyl]-6-flophenyl]-N-metyl-1,1-diflometansulfonamit, CAS Reg. No. 874195-
61-6).

Thanh phéan két hop trong hdn hop ddi vai hop chét ¢6 cong thie (1) tay y & dang
este (cu thé 1a este nong hoa dung) hodc mudi (cu thé 1a mudi nong héa dung) cia
chiing (vi du, néu c6 thé vé mat hoa hoc). Thanh phan két hop trong hon hgp néu trén
d6i voi hop chét co cong thuc (I), duge dé cap chung, vi du, trong The Pesticide

Manual, 15th Edition, 2009, ed. C.D.S. Tomlin, British Crop Production Council.

Trong ban md ta ndy, “CAS Reg. No.” hogc “CAS RN” nghia 14 sb dang ky Dich
vu ding ky hoa chit cia hop chét duge dé cap.

Pé ding trong ngii cbc, cac hdn hop sau dugc wu tién: hop chat c6 cong thuc I +
aclonifen, hop chét c6 cong thuc I + amidosulfuron, hop chét c6 cong thuc I +
aminopyralit, hop chit ¢6 cong thic I + beflubutamit, hop chit c6 cong thic I +
benfluralin, hop chit ¢6 cong thirc I + bifenox, hop chét co cong thirc I + bromoxynil,
hop chat co cong thic I + bromoxynil heptanoat, hop chit c¢6 cong thiuc I +
bromoxynil octanoat, hop chit ¢6 cong thirc I + bromoxynil heptanoat + bromoxynil
octanoat, hop chét ¢6 cong thirc I + butafenaxin, hop chat co cong thuc I + carbetamit,
hop chit ¢6 cong thire I + carfentrazon, hop chéit c6 cong thirc I + carfentrazon-etyl,
hop chét ¢6 cong thire I + clotoluron, hop chét c¢6 cong thire I + clopropham, hop chét
c6 cong thirc I + closulfuron, hop chét c6 cong thirc I + xinidon-etyl, hop chat c6 cong
thirc I + clodinafop, hgp chét c6 cong thuc I + clodinafop-propargyl, hop chét c6 cong
thirc I + clopyralit, hop chat ¢6 cong thire I + 2,4-D, hop chét c6 cong thire I + 2,4-D-
dimetylamoni, hop chét c6 cong thuc I + 2,4-D-2-etylhexyl, hop chat c6 cong thirc I +
mudi cholin cta 2,4-D (xem vi du, Cac vi du 2 va 3 cua WO2010/123871A1), hop
chat ¢6 cong thirc I + dicamba, hop chét c¢6 cong thire I + dicamba-dimetylamoni, hop
chat ¢ cong thirc I + dicamba-kali, hop chit c¢6 cdng thirc I + dicamba-natri, hgp chat
¢6 cong thie 1 + dicamba-diglycolamin, hop chit c¢6 cong thic I + mudi N,N-bis-

[aminopropyl]metylamin cua dicamba (xem vi du, US2012/0184434A1), hop chit c6
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cong thire I + diclobenil, hop chét c6 cong thie I + dicloprop, hop chat c6 cong thuc I
+ diclofop, hop chat c¢6 cong thirc I + diclofop-metyl, hgp chit c6 cong thic 1 +
difenzoquat, hgp chit c6 cong thire I+ difenzoquat metilsulfat, hgp chét c6 cong thirc I
+ diflufenican, hop chét c6 cong thirc I + diquat, hop chét c6 cong thue I + diquat
dibromua, hop chit c¢6 cong thic (I) + fenoxaprop, hop chit co cong thuc (1) +
fenoxaprop-etyl, hop chét c6 cong thire I + fenoxaprop-P, hop chét c6 cong thic I +
fenoxaprop-P-etyl, hop chit c6 cong thic I + flamprop-M, hop chét c6 cong thirc I +
florasulam, hop chit c¢6 cong thirc I + fluazifop-P-butyl, hop chit c6 cong thuc I +
flucarbazon, hop chét ¢6 cong thirc I + flucarbazon-natri, hop chét ¢6 cong thire I +
flufenaxet, hgp chit co cong thire I + flupyrsulfuron, hop chit c6 cong thuc 1 +
flupyrsulfuron-metyl-natri, hgp chit c6 cong thic I + flocloidon, hop chét co cong
thirc I + floxypyr, hop chat c6 cong thic I + floxypyr-meptyl, hop chit co cong thuc |
+ floxypyr-butometyl, hop chit ¢ cong thic I + flurtamone, hop chat ¢6 cong thirc I +
imazametabenz-metyl, hop chit c¢6 cong thtc I + imazamox, hop chit c6 cong thire I +
iodosulfuron, hgp chat ¢6 cong thuc I + iodosulfuron-metyl-natri, hop chat c6 cong
thirc T + ioxynil, hop chét c6 cong thirc I + isoproturon, hop chat ¢6 cong thuce I +
linuron, hop chét ¢6 cong thie I + MCPA, hop chit ¢6 cong thire T + mecoprop, hop
chat c6 cong thire I + mecoprop-P, hop chit ¢6 cong thirc I + mesosulfuron, hop chit
¢6 cdng thirc I + mesosulfuron-metyl, hop chét c6 cong thirc I + mesotrion, hop chit
¢6 cong thirc I + metribuzin, hop chit ¢ cong thirc I + metsulfuron, hop chét c6 cong
thirc I + metsulfuron-metyl, hop chét c6 cong thirc I + pendimetalin, hgp chit ¢6 cong
thire 1 + picolinafen, hop chat c6 cong thirc I + pinoxaden, hop chét ¢6 cong thirc I +
prodiamin, hgp chit c¢6 coéng thic 1 + propanil, hgp chit c6 cong thic I +
propoxycarbazon, hop chét c6 cong thirc I + propoxycarbazon-natri, hop chét c6 cong
thirc I + prosulfocarb, hop chét c6 cong thire I + pyrasulfotol, hop chét c6 cong thirc
+ pyridate, hop chét c6 cong thirc I + pyroxasulfon (KIH-485), hop chit c¢6 cong thic 1
+ pyroxsulam hop chit c6 cong thie 1 + sulfosulfuron, hop chét c6 cong thirc 1 +
tembotrion, hop chit c¢6 cong thic I + terbutryn, hop chit c6 cong thie I +
thifensulfuron, hop chit c6 cong thirc I + thiencarbazon, hop chat ¢6 cong thue I +
thifensulfuron-metyl, hop chét c6 cong thuc I + topramezon, hop chat ¢ cong thirc I +
tralkoxydim, hop chét c¢6 cong thirc I + tri-alat, hop chat c6 cong thic I + triasulfuron,

hop chit ¢6 cong thirc I+ tribenuron, hop chét c6 cong thic I + tribenuron-metyl, hop
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chét c6 cong thirc I + trifluralin, hop chit ¢6 cong thire I + trinexapac-etyl va hop chét
c6 cong thirc I + tritosulfuron, hgp chit c6 cong thic I + 4-hydroxy-3-[[2-[(2-
metoxyetoxy)metyl]-6-(triflometyl)-3-pyridinyl]cacbonyl]-bixyclo[3,2,1]oct-3-en-2-on
(ma 1a bixyclopyron, CAS Reg. No. 352010-68-5), hop chét c6 cong thirc (I) + mot
trong s6 cac hop chét diét co cu thé duoc boc 16 trong WO 2010/059676 (Dow, vi du,
nhu duge dinh nghia trong mot trong cac vi du trong d6 va/hodc vi du, c6 thé thém
cloquintoxet-mexyl 1am chat an toan) cac phin nay cia cac cong bd nay duoc dua vao
day bang cach vién dan, hop chit c6 cong thuc (1) + mot trong sd cac hop chit diét co
cu thé dugc boc 16 trong WO 2010/059680 (Dow, vi du, nhu dugc dinh nghia trong
mot trong céac vi du trong d6 va/hoac vi du, ¢o thé thém cloquintoxet-mexyl hodc mot
chét an toan khac) cac phin nay cua cic cong bd nay duoc dwa vao day bang cach vién
dan, hop chét ¢6 cong thirc I + halauxifen (ma 1a axit 4-amino-3-clo-6-(4-clo-2-flo-3-
metoxyphenyl)pyridin-2-cacboxylic, CAS Reg. No. 943832-60-8), hop chit c6 cong
thtc I + halauxifen-metyl (ma 1a metyl 4-amino-3-clo-6-(4-clo-2-flo-3-
metoxyphenyl)pyridin-2-cacboxylat, CAS Reg. No. 943831-98-9), hop chit c¢6 cong
thire I + iofensulfuron (ma la 1-(2-iodophenylsulfonyl)-3-(4-metoxy-6-metyl-1,3,5-
triazin-2-yl)ure, CAS Reg. No. 1144097-22-2), hodc hop chét c6 cong thic I +
iofensulfuron-natri (ma la natri N-(2-iodophenylsulfonyl)-N'-(4-metoxy-6-metyl-1,3,5-
triazin-2-yl)carbamimidat, CAS Reg. No. 1144097-30-2);

trong d6 thanh phan két hop trong hdn hop d6i véi hop chét c6 cong thic (1) co
thé ty ¥ & dang este (cu thé 1 este ndéng hoéa dung) hoic mubi (cu thé 1a mudi nong

héa dung) ctia chung (vi du, néu c¢6 thé vé mit héa hoc).

Pé ding trong ngii cbe, wu tién hon 14 cac hdn hop chira: hop chét c6 cong thuc
(I) + amidosulfuron, hop chit ¢6 cong thic (I) + aminopyralit, hop chit ¢6 cong thirc
(I) + beflubutamit, hop chit ¢6 cong thirc (I) + bromoxynil, hop chét c¢6 cong thic (1)
+ bromoxynil heptanoat, hgp chat ¢ cong thirc (I) + bromoxynil octanoat, hop chét ¢6
cong thace (I) + bromoxynil heptanoat + bromoxynil octanoat, hop chit ¢6 cong thirc
(I) + carfentrazone, hop chat c¢6 cong thuc (I) + carfentrazon-etyl, hop chit c6 cong
thire (I) + clotoluron, hop chit c6 cong thuc (I) + closulfuron, hop chit c6 cong thuc
(I) + clodinafop, hop chét ¢6 cong thirc (I) + clodinafop-propargyl, hop chét c6 cong
thie (I) + clopyralit, hop chat ¢6 cong thirc (I) + 2,4-D, hop chéit ¢6 cong thire (I) +
2,4-D-dimetylamoni, hop chét c6 cong thic (I) + 2,4-D-2-etylhexyl, hop chat c6 cong
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thotc (I) + mubi cholin cia 2,4-D (xem vi dy, Cac vi du 2 va 3 cua
W02010/123871A1), hop chét ¢6 cong thirc (I) + dicamba, hop chét c6 cong thire (1)
+ dicamba, hop chét ¢6 cong thuc (1) + dicamba-dimetylamoni, hgp chét ¢6 cong thic
(I) + dicamba-kali, hop chat c6 cong thire (I) + dicamba-natri, hop chat c6 cong thirc
(I) + dicamba-diglycolamin, hgp chit c6 coéng thicc (I) + mubi N,N-bis-
[aminopropyl]metylamin cta dicamba (xem vi du, US2012/0184434A1), hop chét co
cong thire (1) + difenzoquat, hop chat ¢6 cong thuc (1) + difenzoquat metilsulfat, hop
chat c¢6 cong thie (I) + diflufenican, hop chét ¢6 cong thire (I) + fenoxaprop-P, hop
chit c¢6 cong thirc (I) + fenoxaprop-P-etyl, hop chat c¢6 cong thuc (I) + florasulam, hop
chét ¢6 cong thuc (I) + flucarbazon, hop chit ¢6 cong thire (I) + flucarbazon-natri, hop
chat ¢6 cong thue (I) + flufenaxet, hop chit co cong thirc (1) + flupyrsulfuron, hop chat
c6 cong thirc (I) + flupyrsulfuron-metyl-natri, hop chat c¢6 cong thire (I) + floxypyr,
hop chat ¢6 cong thic I + floxypyr-meptyl, hop chit c¢6 cong thirc I + floxypyr-
butometyl, hop chét ¢6 cong thie (I) + flurtamone, hop chét ¢6 cong thirc @O +
iodosulfuron, hop chét c6 cong thirc (I) + iodosulfuron-metyl-natri, hop chat c6 cong
thire (I) + MCPA, hop chét c6 cong thire (I) + mesosulfuron, hop chét co cong thue (I)
+ mesosulfuron-metyl, hgp chét c6 cong thirc (I) + metsulfuron, hop chét ¢6 cong thirc
(I) + metsulfuron-metyl, hop chét c6 cong thire (I) + pendimetalin, hop chit c6 cong
thirc (I) + picolinafen, hop chét c6 cong thie (I) + pinoxaden, hop chit ¢6 cong thire
(I) + prosulfocarb, hop chét c¢6 cong thirc (I) + pyrasulfotol, hop chét c6 cong thire (1)
+ pyroxasulfon (KIH-485), hop chat ¢6 cong thirc (I) + pyroxsulam, hop chat ¢6 cong
thirc (I) + sulfosulfuron, hop chat c6 cong thirc (I) + thifensulfuron, hop chét c6 cong
thic (I) + thifensulfuron-metyl, hop chit ¢6 cong thirc I + topramezon, hop chét ¢6
cong thtre (I) + tralkoxydim, hop chat c6 cong thire (I) + triasulfuron, hop chét c6 cong
thirc (I) + tribenuron, hop chit ¢6 cong thue (1) + tribenuron-metyl, hop chit ¢6 cong
thirc (I) + trifluralin, hop chit c6 cong thic (I) + trinexapac-etyl, hop chit c6 cong
thic (I) + tritosulfuron, hop chdt c6 cong thuc I + 4-hydroxy-3-[[2-[(2-
metoxyetoxy)metyl]-6-(triflometyl)-3-pyridinyl]cacbonyl]-bixyclo[3,2,1]oct-3-en-2-on
(ma 1a bixyclopyron, CAS Reg. No. 352010-68-5), hop chét ¢6 cong thirc (I) + mot
trong sb cac hop chét diét ¢6 cu thé duge boc 16 trong WO 2010/059676 (Dow, vi du,
nhu dugc dinh nghia trong mot trong cac vi du trong d6 va/hodc vi du, c6 thé thém

cloquintoxet-mexyl lam chat an toan) cac phan nay cua cac cong bo nay duge dua vao
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day bang cach vién dan, hop chét ¢6 cong thirc (I) + mot trong s6 cac hop chit diét ¢o
cu thé duoc boc 16 trong WO 2010/059680 (Dow, vi du, nhu dugc dinh nghia trong
mot trong cac vi du trong d6 va/hodc vi du, c6 thé thém cloquintoxet-mexyl hodc mot
chét an toan khéc) cac phan nay cia cac cong bd nay duge dua vao day bang cach vién
dan, hop chét c6 cong thuc I + halauxifen (ma la axit 4-amino-3-clo-6-(4-clo-2-flo-3-
metoxyphenyl)pyridin-2-cacboxylic, CAS Reg. No. 943832-60-8), hop chit c6 cong
thoc I + halauxifen-metyl (ma 1la metyl 4-amino-3-clo-6-(4-clo-2-flo-3-
metoxyphenyl)pyridin-2-cacboxylat, CAS Reg. No. 943831-98-9), hop chit c6 cong
thac I + iofensulfuron (ma la 1-(2-iodophenylsulfonyl)-3-(4-metoxy-6-metyl-1,3,5-
triazin-2-yl)ure, CAS Reg. No. 1144097-22-2), hodc hop chit c6 cong thirc 1 +
iofensulfuron-natri (ma la natri N-(2-iodophenylsulfonyl)-N'-(4-metoxy-6-metyl-1,3,5-
triazin-2-yl)carbamimidat, CAS Reg. No. 1144097-30-2);

trong d6 thanh phan két hop trong hdn hop dbi véi hop chét ¢6 cong thire (1) ¢o
thé tiy y & dang este (cu thé 13 este nong hoa dung) hogc mubi (cu thé 1a mudi nong

héa dung) cta chung (vi du, néu co6 thé vé mit hoa hoc).

Dbé dung & lua, cac hdn hop sau dugc uu tién: hop chit ¢6 cong thic (I) +
azimsulfuron, hop chit c6 cong thirc (I) + bensulfuron, hop chit c6 cong thirc (1) +
bensulfuron-metyl, hop chit c6 cong thirc (I) + benzobixyclon, hop chét c6 cong thuc
(I) + benzofenap, hop chat ¢6 cong thire (I) + bispyribac, hop chit c6 cong thire (1) +
bispyribac-natri, hop chét c¢6 cong thuc (I) + butaclo, hop chét c6 cong thic (I) +
cafenstrol, hop chit c6 cong thirc (I) + cinosulfuron, hop chat c6 cong thuc (I) +
clomazon, hop chét c¢6 cong thac (I) + clomeprop, hop chét ¢6 cong thuc (I) +
xyclosulfamuron, hop chét ¢6 cong thie (I) + xyhalofop, hop chit ¢6 cong thuc (I) +
xyhalofop-butyl, hop cht c6 cong thire (I) + 2,4-D, hop chét c6 cong thuc (I) + 2,4-D-
dimetylamoni, hgp chit c6 cong thirc (I) + 2,4-D-2-etylhexyl, hop chit c6 cong thirc
(I) + mudi cholin ctia 2,4-D (xem vi du, Céc vi du 2 va 3 cia WO2010/12387 1A1),
hop chét c6 cong thirc (I) + daimuron, hop chét c6 cong thie (I) + dicamba, hop chét
c6 cong thire (I) + dicamba-dimetylamoni, hop chit ¢6 cong thire (I) + dicamba-kali,
hop chét ¢6 cong thue (I) + dicamba-natri, hop chét co cong thuac (I) + dicamba-
diglycolamin, hop chét c¢6 cong thire (I) + mudi N,N-bis-[aminopropyl|metylamin cta
dicamba (xem vi dy, US2012/0184434A1), hop chit c¢6 cong thuc (I) + diquat, hop
chét c¢6 cong thuc (I) + diquat dibromua, hop chét c6 cong thirc (I) + esprocarb, hop
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chét ¢ cong thuc (I) + etoxysulfuron, hgp chit ¢6 cong thirc (I) + fenoxaprop, hop
chét c6 cong thic (1) + fenoxaprop-etyl, hop chit c¢6 cong thie (1) + fenoxaprop-P,
hop chét c6 cong thire (I) + fenoxaprop-P-etyl, hop chit ¢6 cong thirc I + fenoxasulfon
(CAS Reg. No. 639826-16-7), hop chét c6 cong thirc (I) + fentrazamit, hop chit ¢o
cong thirc (1) + florasulam, hop chit cé cong thirc (I) + glufosinat-amoni, hop chit ¢6
cong thirc (1) + glyphosat, hop chat c6 cong thic (I) + glyphosat-diamoni, hop chét c6
cdng thire (1) + glyphosat-isopropylamoni, hop chit ¢6 cong thire (I) + glyphosat-kali,
hop chat ¢6 cong thirc (I) + halosulfuron, hop chét ¢6 cong thuc (1) + halosulfuron-
metyl, hop chédt c6 cong thirc (I) + imazosulfuron, hop chit c¢6 cong thic I +
ipfencarbazon (CAS Reg. No. 212201-70-2), hop chit c¢6 cong thuc (I) + MCPA, hop
chét c6 cong thire (I) + mefenaxet, hop chét c6 cong thire (I) + mesotrion, hop chét co
cong thirc (I) + metamifop, hop chat c6 cong thirc I + metazosulfuron (NC-620, CAS
Reg. No. 868680-84-6), hop chit c6 cong thirc (I) + metsulfuron, hop chit c6 cong
thirc (I) + metsulfuron-metyl, hop chat c6 cong thirc (I) + n-metyl glyphosat, hop chét
6 cong thire (I) + orthosulfamuron, hgp chat c6 cong thire (I) + oryzalin, hop chit ¢o
cdng thire (I) + oxadiargyl, hop chédt ¢6 cong thie (I) + oxadiazon, hop chit ¢6 cong
thirc (I) + paraquat diclorua, hop chit c¢6 cong thirc (I) + pendimetalin, hop chit c6
cong thirc (I) + penoxsulam, hgp chit c6 cong thire (I) + pretilaclo, hop chit c6 cong
thirc (I) + profoxydim, hop chit ¢6 cong thirc (I) + propanil, hgp chét c6 cong thirc I +
propyrisulfuron (TH-547, CAS Reg. No. 570415-88-2), hop chét c6 cong thuc (I) +
pyrazolynat, hop chat ¢6 cong thuc (I) + pyrazosulfuron, hgp chit c6 cong thuc (1) +
pyrazosulfuron-etyl, hop chét c¢6 cong thire (I) + pyrazoxyfen, hop chat c6 cong thirc
(I) + pyribenzoxim, hgp chét c6 cong thirc (I) + pyriftalid, hop chat c6 cong thuc (1) +
pyriminobac, hop chét ¢6 cong thuc (I) + pyriminobac-metyl, hop chit c6 cong thirc
(I) + pyrimisulfan, hgp chit ¢6 cong thirc (I) + quinclorac, hop chét c6 cong thire (1) +
tefuryltrion, hop chit c6 cong thirc (I) + triasulfuron va hop chét c6 cong thuc (I) +
trinexapac-etyl, hop chat c6 cong thire (I) + 4-(4'-clo-4-xyclopropyl-2'-flobiphenyl-3-
y1)-2,2,6,6-tetrametyl-2 H-pyran-3,5(4H,6 H)-dion (ma 1a hop chét & vi du P8 duoc bdc
16 & céc trang 31-32 va 35-36 cua WO 2010/136431 A9 (Syngenta Limited), va ma
cling 1a hop chit A-13 bdc 10 & cac trang 4, 5, 7 va 11 caa WO 2011/073616 A2
(Syngenta Limited), cdc phan nay cta cic cong bd nay dugc dua vao day bang cach

vién dan), hop chét c6 cong thic (I) + 4-(2',4'-diclo-4-xyclopropylbiphenyl-3-yl)-
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2,2,6,6-tetrametyl-2 H-pyran-3,5(4 H,6 H)-dion (ma 12 hop chét ¢ vi du P9 duge boc 10
& cac trang 36-37 va 40-41 cua WO 2010/136431 A9 (Syngenta Limited), va ma ciing
1a hop chit A-12 boc 16 & trang 10 cia WO 2011/073616 A2 (Syngenta Limited), cac
phin ndy cta cic cong bd nay duoc dwa vao diy bing cach vién dan), hop chét ¢6
cong thuac (I) + 4-(4'-clo-4-etyl-2'-flobiphenyl-3-yl)-2,2,6,6-tetrametyl-2 H-pyran-
3,5(4H,6H)-dion (ma 1a hop chit A-66 dugc boc 16 & trang 95 ciia WO 2008/071405
Al (Syngenta Participations AG va Syngenta Limited), va ma ciing 12 hop chit A-4
duge boc 10 & trang 7 cia WO 2011/073615 A2 (Syngenta Limited), cac phan nay cla
céc cong bd nay dugc dwa vao ddy biang cach vién dan), hop chét ¢6 cong thie (I) + 4-
(2',4'-diclo-4-etylbiphenyl-3-yl)-2,2,6,6-tetrametyl-2 H-pyran-3,5(4 H,6 H)-dion (ma la
hop chit A-45 dugc boc 160 & trang 93 cia WO 2008/071405 Al (Syngenta
Participations AG va Syngenta Limited), va ma ciing 12 hop chét ¢ vi du P10 dugc boc
16 ¢ cac trang 41 va 45 caa WO 2010/136431 A9 (Syngenta Limited), va ma ciing 1a
hop chit A-7 dugce boc 19 & trang 7 cia WO 2011/073615 A2 (Syngenta Limited), cac
phan nay ciia cic cong bd nay duoc dwa vao diy bang cach vién dan), hop chét ¢o
cong thiac (I) + 4-(2'.4'-diclo-4-etylbiphenyl-3-yl)-5-(metoxycacbonyloxy)-2,2,6,6-
tetrametyl-2H-pyran-3(6H)-on (ma 1a hop chat D-26 dugc boc 16 & trang 231 cia WO
2008/071405 Al (Syngenta Participations AG va Syngenta Limited), va ma ciing 1a
hop chit A-9 duogc boc 16 & trang 8 cia WO 2011/073615 A2 (Syngenta Limited), cac
phan nay ciia cic cong bd nay duoc dua vao diy bang cach vién dan), hop chét c6
cong thuc (I) + mdt trong s6 cac hop chét diét co cu thé dugc boc 16 trong WO
2010/059671 (Dow, vi du, nhu dugce dinh nghia trong mét trong céc vi du trong do
va/hodc vi du, c6 thé thém chit an toan) cac phin nay cia cac cong bd nay duoc dua
vao ddy bang cach vién dan, hop chit c6 cong thirc I + halauxifen (ma la axit 4-amino-
3-clo-6-(4-clo-2-flo-3-metoxyphenyl)pyridin-2-cacboxylic, CAS Reg. No. 943832-60-
8), hop chét c6 cong thirc I + halauxifen-metyl (ma 1a metyl 4-amino-3-clo-6-(4-clo-2-
flo-3-metoxyphenyl)pyridin-2-cacboxylat, CAS Reg. No. 943831-98-9), hop chit c¢o
cong thirc 1 + iofensulfuron (ma 1a 1-(2-iodophenylsulfonyl)-3-(4-metoxy-6-metyl-
1,3,5-triazin-2-yl)ure, CAS Reg. No. 1144097-22-2), hop chit c¢6 cong thic 1 +
iofensulfuron-natri (ma 1a natri N-(2-iodophenylsulfonyl)-N'-(4-metoxy-6-metyl-1,3,5-
triazin-2-yl)carbamimidat, CAS Reg. No. 1144097-30-2), hoic hop chit c6 cong thirc
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I + triafamon (ma 1a N-[2-[(4,6-dimetoxy-1,3,5-triazin-2-yl)cacbonyl]-6-flophenyl]-N-
metyl-1,1-diflometansulfonamit, CAS Reg. No. 874195-61-6);

trong d6 thanh phan két hop trong hdn hop ddi véi hop chét c6 cong thie (1) ¢o
thé thy y & dang este (cu thé 1a este ndng héa dung) hozc mudi (cu thé 1a mudi ndng

héa dung) ctia ching (vi du, néu c6 thé vé mit hoa hoc).

Pé dung & lta, wu tién hon 12 hdn hop chua: hop chit c¢6 cong thirc (I) +
azimsulfuron, hop chit c¢6 cong thire (I) + bensulfuron, hop chit c6 cong thuc (1) +
bensulfuron-metyl, hop chat c6 cong thirc (I) + benzobixyclon, hop chit c¢6 cong thuc
(I) + benzofenap, hop chat c6 cong thie (I) + bispyribac, hop chét c6 cong thie (1) +
bispyribac-natri, hgp chit c6 cong thirc (I) + clomazon, hop chit ¢6 cong thuce (1) +
clomeprop, hop chét c¢6 cong thie (I) + xyhalofop, hgp chét c¢6 cong thiae (I) +
xyhalofop-butyl, hop chét ¢ cong thire (I) + 2,4-D, hop chét co cong thuce (I) + 2,4-D-
dimetylamoni, hop chit c6 cong thuc (I) + 2,4-D-2-etylhexyl, hop chét ¢ cong thirc
@O + mudi cholin cia 2,4-D (xem vi du, Céc vi du 2 va 3 cuia WO2010/123871A1),
hop chét c6 cong thire (T) + daimuron, hop chat c6 cong thirc (I) + dicamba, hop chét
¢6 cong thire (I) + dicamba-dimetylamoni, hop chét c¢6 cong thirc (I) + dicamba-kali,
hop chit c6 cong thirc (I) + dicamba-natri, hop chit c6 cong thuc (I) + dicamba-
diglycolamin, hop chét ¢6 cong thire (I) + mudi N, N-bis-[aminopropyl|metylamin cta
dicamba (xem vi du, US2012/0184434A1), hop chit co cong thirc (I) + esprocarb, hop
chat c6 cong thic (I) + etoxysulfuron, hop chit ¢6 cong thire (I) + fenoxaprop-P, hop
chét c6 cong thirc (I) + fenoxaprop-P-etyl, hop chét c6 cong thirc I + fenoxasulfon
(CAS Reg. No. 639826-16-7), hop chit c6 cong thirc (I) + fentrazamit, hop chit c6
cong thirc (I) + florasulam, hop chit c¢6 cong thire (I) + halosulfuron, hop chét c6 cong
thire (I) + halosulfuron-metyl, hop chét ¢6 cong thirc (I) + imazosulfuron, hop chit co
cong thic I + ipfencarbazon (CAS Reg. No. 212201-70-2), hop chit ¢6 cong thic (I) +
MCPA, hop chit ¢6 cong thirc (I) + mefenaxet, hop chét co cong thure (I) + mesotrion,
hop chat c6 cong thirc I + metazosulfuron (NC-620, CAS Reg. No. 868680-84-6), hop
chét ¢ cong thire (I) + metsulfuron, hop chit co cong thuc (I) + metsulfuron-metyl,
hop chét c6 cong thire (1) + orthosulfamuron, hop chét ¢6 cong thire (I) + oxadiargyl,
hop chét ¢6 cong thie (I) + oxadiazon, hop chét c6 cong thirc (I) + pendimetalin, hop
chét ¢6 cong thirc (I) + penoxsulam, hop chét c6 cong thirc (I) + pretilaclo, hop chét co
cong thirc I + propyrisulfuron (TH-547, CAS Reg. No. 570415-88-2), hop chit ¢
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cong thire (1) + pyrazolynat, hop chat c6 cong thirc (I) + pyrazosulfuron, hop chit ¢o
cdng thirc (I) + pyrazosulfuron-etyl, hop chat c¢6 cong thire (I) + pyrazoxyfen, hop chit
c6 cong thirc (I) + pyribenzoxim, hop chit c6 cong thire (I) + pyriftalit, hop chét ¢
céngthﬁc(D-+pyﬂnﬁnobac,hqpchétcécéngth&c(D-+pyﬂnﬁnobacqneqd,hqpchét
¢6 cong thire (I) + pyrimisulfan, hop chét ¢6 cong thire (I) + quinclorac, hop chit c6
cong thirc (I) + tefuryltrion, hop chét ¢o cong thirc (I) + triasulfuron va hop chit ¢
cong thire (1) + trinexapac-etyl, hop chét c6 cong thire (I) + 4-(4'-clo-4-xyclopropyl-2'-
flobiphenyl-3-y1)-2,2,6,6-tetrametyl-2 H-pyran-3,5(4H,6 H)-dion (ma 1a hop chit & vi
du P8 duoc bdc 10 ¢ cac trang 31-32 va 35-36 cua WO 2010/136431 A9 (Syngenta
Limited), va ma ciing 1a hop chit A-13 boc 10 & cac trang 4, 5, 7 va 11 cia WO
2011/073616 A2 (Syngenta Limited), cic phan niy cta cac cong bd nay duoc dua vao
day bing cach vién dan), hop chédt c6 cong thuac (I) + 4-(2'.4'-diclo-4-
xyclopropylbiphenyl-3-yl)-2,2,6,6-tetrametyl-2 H-pyran-3,5(4H,6 H)-dion (ma 1a hop
chat & vi du P9 duoc boc 10 & céc trang 36-37 va 40-41 cia WO 2010/136431 A9
(Syngenta Limited), vd ma ciing 1a hgp chit A-12 boc 16 & trang 10 cia WO
2011/073616 A2 (Syngenta Limited), cdc phin nay cta cc cong bd nay duoc dua vao
day bang cach vién din), hop chit c6 cong thirc (I) + 4-(4'-clo-4-etyl-2'-flobiphenyl-3-
y1)-2,2,6,6-tetrametyl-2 H-pyran-3,5(4H,6 H)-dion (ma 13 hop chit A-66 duge boc 10 &
trang 95 cua WO 2008/071405 A1 (Syngenta Participations AG va Syngenta Limited),
va ma ciing 12 hop chit A-4 duoc boc 16 & trang 7 cia WO 2011/073615 A2 (Syngenta
Limited), cac phan nay cla cic céng bd ndy duoc dua vao day bang cach vién din),
hop chéit ¢6 cong thirc (I) + 4-(2',4'-diclo-4-etylbiphenyl-3-yl)-2,2,6,6-tetrametyl-2 H-
pyran-3,5(4H,6H)-dion (ma 13 hop chit A-45 dugc boc 10 & trang 93 ciia WO
2008/071405 A1l (Syngenta Participations AG va Syngenta Limited), va ma ciing 1a
hop chit & vi du P10 duoc boc 16 & cac trang 41 va 45 cua WO 2010/136431 A9
(Syngenta Limited), va ma ciing 1a hop chit A-7 duoc boc 10 & trang 7 ciia WO
2011/073615 A2 (Syngenta Limited), cic phan nay cta cac cong bd nay duogc dua vao
day bang cach vién din), hop chat ¢ cong thirc (I) + 4-(2',4'-diclo-4-etylbiphenyl-3-
y1)-5-(metoxycacbonyloxy)-2,2,6,6-tetrametyl-2 H-pyran-3(6H4)-on (ma 13 hop chit D-
26 duoc boc 10 ¢ trang 231 ctia WO 2008/071405 A1l (Syngenta Participations AG va
Syngenta Limited), va ma ciling 1a hop chit A-9 dugc boc 10 & trang 8 cua WO
2011/073615 A2 (Syngenta Limited), cdc phdn nay cta cc cong bd nay duoc dua vao
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day bang cach vién dan), hop chit c6 cong thire (I) + mot trong s cac hop chat diét c6
cu thé dugc boc 10 trong WO 2010/059671 (Dow, vi du, nhu dugc dinh nghia trong
mot trong cac vi du trong d6 va/hodc vi du, c¢6 thé thém chét an toan) cac phan nay cta
cac cong bd nay duoc dua vao ddy bing cach vién dan, hop chét ¢6 cong thire I +
halauxifen (ma la axit 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)pyridin-2-
cacboxylic, CAS Reg. No. 943832-60-8), hop chit c6 cong thirc I + halauxifen-metyl
(ma la metyl 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)pyridin-2-cacboxylat,
CAS Reg. No. 943831-98-9), hop chét co cong thic I + iofensulfuron (ma la 1-(2-
iodophenylsulfonyl)-3-(4-metoxy-6-metyl-1,3,5-triazin-2-yl)ure, CAS Reg. No.
1144097-22-2), hop chit c¢6 coéng thirc I + iofensulfuron-natri (ma 1a natri N-(2-
iodophenylsulfonyl)-N'-(4-metoxy-6-metyl-1,3,5-triazin-2-yl)carbamimidat, CAS Reg.
No. 1144097-30-2), hodc hop chit c6 cong thirc I + triafamon (ma la N-[2-[(4,6-
dimetoxy-1,3,5-triazin-2-yl)cacbonyl]-6-flophenyl]-N-metyl-1,1-
diflometansulfonamit, CAS Reg. No. 874195-61-6);

trong d6 thanh phan két hop trong hdn hop ddi véi hop chat ¢ cong thire (1) ¢6
thé tlly y & dang este (cu thé 14 este ndng hoa dung) hodc mudi (cu thé 1a mudi ndng

héa dung) cua chung (vi dy, néu c6 thé vé mit hda hoc).
Dé dung & dau nanh, cdc hon hop sau duoc wu tién:

hop chit c¢6 cong thie (I) + axiflofen, hop chét ¢6 cong thic (I) + axiflofen-natri,
hop chét ¢6 cong thirc (I) + ametryn, hop chit ¢6 cong thirc (I) + atrazin, hop chét co
cong thirc (I) + bentazon, hgp chat c6 cong thire (I) + bixyclopyron, hop chét ¢6 cong
thire (I) + bromoxynil, hop chit ¢6 cong thire (I) + bromoxynil heptanoat, hop chét c6
cong thirc (I) + bromoxynil octanoat, hgp chit c¢6 cong thuc (I) + bromoxynil
heptanoat + bromoxynil octanoat, hop chét c6 cong thuc (I) + carfentrazon, hop chét
6 cong thirc (I) + carfentrazon-etyl, hop chét c6 cong thirc (I) + cloansulam, hop chit
c6 cong thic (I) + cloansulam-metyl, hop chét ¢6 cong thirc (I) + cloimuron, hop chét
c6 cong thirc (I) + cloimuron-etyl, hop chat c6 cong thirc (I) + clethodim, hop chét ¢6
cong thire (I) + clomazon, hop chét c6 cong thire (I) + xyanazin, hop chét c6 cong thire
() + 2,4-D (dic biét 1a dé ding cho dau nanh chiu 2,4-D, vi du, duoc bién ddi di
truyén), hop chat c6 cong thire (I) + 2,4-D-dimetylamoni (dic biét 1a dé dung cho dau
nanh chiu 2,4-D, vi dy, dugc bién doi di truyén), hop chat ¢6 cong thie (1) + 2,4-D-2-

etylhexyl (dic biét 1a dé ding cho dau nanh chiu 2,4-D, vi du, dugc bién dbi di
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truyén), hop chit c6 cong thirc (I) + mudi cholin cua 2,4-D (xem vi dy, Céac vi du 2 va
3 ctia WO2010/123871A1) (dic biét 1a dé dung cho dau nanh chiu 2,4-D, vi du, duoc
bién d6i di truyén), hop chét c6 cong thuc (I) + 2,4-D + glyphosat (dic biét 1a d& dung
cho 2,4-D-tolerant va/hodc glyphosat-tolerant ddu nanh, vi du, duoc bién dbi di
truyén), hop chit co cong thic (I) + 2,4-D-dimetylamoni + glyphosat (dic biét 1a dé
dung cho 2,4-D-tolerant va/hodc glyphosat-tolerant ddu nanh, vi du, duogc bién dbi di
truyén), hop chét c6 cong thire (I) + 2,4-D-2-etylhexyl + glyphosat (dic biét a dé ding
cho 2,4-D-tolerant va/hodc glyphosat-tolerant ddu nanh, vi du, duoc bién dbi di
truyén), hop chit c6 cong thirc I + mudi cholin ctia 2,4-D + glyphosat (xem vi du, Céc
vi du 2 va 3 ctia WO2010/123871A1) (dic biét 1a dé dung cho d4u nanh chju dicamba
va/hodc glyphosat, vi du, dugc bién dbi di truyén), hop chét c6 cong thuc (I) +
dicamba (dic biét 1 dé diung cho ddu nanh chiu dicamba, vi du, dugc bién dbi di
truyén), hop chit c6 cong thuc (1) + dicamba-dimetylamoni (dic biét 1a dé dung cho
dau nanh chiu dicamba, vi du, dugc bién dbi di truyén), hop chét c6 cong thire (1) +
dicamba-kali (dc biét la dé dung cho dau nanh chiu dicamba, vi du, dugc bién dbi di
truyén), hop chét c6 cong thire (I) + dicamba-natri (dic biét 1a d& dung cho dau nanh
chiu dicamba, vi du, duge bién doi di truyén), hop chét co cong thuc (I) + dicamba-
diglycolamin (dic biét 1a dé dung cho d4u nanh chiu dicamba, vi du, dwoc bién dbi di
truyén), hgp chit c¢6 cong thuc (I) + mubi N, N-bis-[aminopropyl|metylamin cua
dicamba (xem vi du, US2012/0184434A1) (dic biét 1a dé dung cho dau nanh chiu
dicamba, vi du, dugc bién ddi di truyén), hop chit c6 cong thirc (I) + dicamba +
glyphosat (dic biét 1a & ding cho d4u nanh chiu dicamba va/hoic glyphosat, vi du,
dugc bién dbi di truyén), hop chit c6 cong thirc (I) + dicamba-dimetylamoni +
glyphosat (dac biét 1a dé dung cho ddu nanh chiu dicamba va/hodc glyphosat, vi du,
dugce bién dbi di truyén), hop chat ¢6 cong thire (I) + dicamba-kali + glyphosat (dic
biét 1a dé dung cho ddu nanh chiu dicamba va/hoic glyphosat, vi du, duogc bién ddi di
truyén), hop chat ¢6 cong thirc (I) + dicamba-natri + glyphosat (dic biét 1a dé dung cho
dau nanh chiu dicamba va/hoic glyphosat, vi du, duoc bién dbi di truyén), hop chét ¢6
cong thuce (I) + dicamba-diglycolamin + glyphosat (dic biét 1a ¢é dung cho d4u nanh
chiu dicamba va/hodc glyphosat, vi du, dugc bién d6i di truyén), hop chét c6 cong
thire (I) + mubi N,N-bis-[aminopropyl}metylamin ctia dicamba + glyphosat (dic biét 1a

dé diung cho d4u nanh chiu dicamba va/hodc glyphosat, vi du, dugc bién d6i di truyén),
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hop chit c6 cong thirc (1) + diclosulam, hop chit c6 cong thirc (I) + dimetenamit, hop
chétcécéngthﬁc(D-%dhnewnanﬁbP,hqpchétcécéngthﬁc(l)+(ﬁqum;hqpchétcé
céngthﬁc(D-+(hquatdﬂnonum,hqpchétujcéngth&c(D-+dhn0n,hgpchétcéc6ng
thirc (I) + fenoxaprop, hop chat c6 cong thire (I) + fenoxaprop-etyl, hop chit c6 cong
thirc (I) + fenoxaprop-P, hop chat c6 cong thie (I) + fenoxaprop-P-etyl, hop chit c6
céngthﬁc(I)+-ﬂuazﬁbp,hqpchétcécéngthﬁc(I)+—ﬂuazﬁbp-bubd,hqpchétcécéng
thirc (I) + fluazifop-P, hop chét ¢6 cong thuc (I) + fluazifop-P-butyl, hop chit ¢ cong
thirc (I) + flufenaxet, hgp chét c¢6 cong thirc (I) + flumetsulam, hop chét c6 cong thire
(I) + flumioxazin, hop chét c¢6 cong thuc (I) + fluthiaxet, hop chit co cong thire (1) +
fluthiaxet-metyl, hgp chét c6 cong thuc (I) + fomesafen, hop chit c6 cong thuc (I) +
glufosinat, hgp chit c6 cong thire (I) + glufosinat-amoni, hop chit c6 cong thire (1) +
glyphosat, hop chit ¢6 cong thire (I) + glyphosat-diamoni, hop chit ¢é cong thire (I) +
glyphosat-isopropylamoni, hgp chit ¢6 cong thire (I) + glyphosat-kali, hop chit ¢
cong thic (I) + imazethapyr, hop chét ¢6 cong thuc (I) + lactofen, hop chit ¢6 cong
thirc (I) + mesotrion, hop chit c¢6 cong thire (I) + metolaclo, hop chét c6 cong thirc (1)
+ S-metolaclo, hop chit c6 cong thirc (I) + metribuzin, hop chét ¢ cong thic (1) +
oxyfluorfen, hop chat co cong thuc (I) + paraquat, hop chét c6 cong thuc (I) +
paraquat diclorua, hgp chét ¢ cong thtrc (I) + pendimetalin, hop chat ¢6 cong thuc (1)
+ pyroxasulfon, hop chit ¢6 cong thuc I + quizalofop, hop chét ¢6 cong thuc I +
quizalofop-etyl, hop chit c¢6 cong thuc I + quizalofop-P, hop chit c¢6 cong thirc I +
quizalofop-P-etyl, hgp chit ¢6 cong thirc I + quizalofop-P-tefuryl, hop chét c6 cong
thirc (I) + saflufenaxin, hop chit c6 cong thuc (1) + setoxydim, hogp chit ¢ cong thire
(I) + sulfentrazon, hop chét c6 cong thirc (1) + thifensulfuron, hop chit c6 cong thirc
(I) + thifensulfuron-metyl, hop chit c6 cong thirc (I) + tribenuron, hop chét c¢6 cong
thirc (I) + tribenuron-metyl, hop chat c6 cong thie (I) + trifluralin, hop chit c6 cong
thaee (I) + 4-(4'-clo-4-xyclopropyl-2'-flobiphenyl-3-y1)-2,2,6,6-tetrametyl-2 H-pyran-
3,5(4H,6H)-dion (ma 1a hop chét & vi du P8 dugc boc 10 & cac trang 31-32 va 35-36
cia WO 2010/136431 A9 (Syngenta Limited), va ma ciing 1a hop chit A-13 boc 10 &
cac trang 4, 5, 7 va 11 cia WO 2011/073616 A2 (Syngenta Limited), cac phan nay cia
cac cong bd nay duge dua vao day bang cach vién dan), hop chét c6 cong thac (I) + 4-
(2',4'-diclo-4-xyclopropylbiphenyl-3-yl)-2,2,6,6-tetrametyl-2 H-pyran-3,5(4 H,6 H)-dion
(ma 12 hop chit ¢ vi du P9 dugc boc 10 & céac trang 36-37 va 40-41 ctia WO
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2010/136431 A9 (Syngenta Limited), va ma cling 12 hop chit A-12 boc 16 & trang 10
ctia WO 2011/073616 A2 (Syngenta Limited), cac phan nay cta cac cong bd nay dugc
dua vao diy biang cach vién dan), hop chit co cong thirc (I) + 4-(4'-clo-4-etyl-2'-
flobiphenyl-3-y1)-2,2,6,6-tetrametyl-2 H-pyran-3,5(4H,6H)-dion (ma 12 hop chit A-66
dugc bdc 10 ¢ trang 95 cia WO 2008/071405 A1l (Syngenta Participations AG va
Syngenta Limited), va ma cling 1a hop chit A-4 dugc boc 16 & trang 7 cia WO
2011/073615 A2 (Syngenta Limited), cic phin nay clia cac cong bd ndy duge dua vao
day bing cach vién dan), hop chit c6 cong thirc (I) + 4-(2',4'-diclo-4-etylbiphenyl-3-
y1)-2,2,6,6-tetrametyl-2H-pyran-3,5(4H,6 H)-dion (ma 14 hop chit A-45 duge boc 16 &
trang 93 ciia WO 2008/071405 A1 (Syngenta Participations AG va Syngenta Limited),
va ma cling 1a hop chat & vi du P10 dugc boc 10 & cac trang 41 va 45 cia WO
2010/136431 A9 (Syngenta Limited), va ma ciling 1a hgp chit A-7 duge boc 16 & trang
7 cia WO 2011/073615 A2 (Syngenta Limited), cic phin nay cia cac cong bd nay
duge dua vao day bing cach vién din), hodc hop chét c6 cong thie (1) + 4-(2',4'-diclo-
4-etylbiphenyl-3-yl)-5-(metoxycacbonyloxy)-2,2,6,6-tetrametyl-2 H-pyran-3(6 H)-on

(ma 1a hop chéit D-26 dugc boc 16 & trang 231 caa WO 2008/071405 Al (Syngenta
Participations AG va Syngenta Limited), va ma ciing 1a hop chit A-9 dugc boc 10 &
trang 8 ciia WO 2011/073615 A2 (Syngenta Limited), cac phan niy cua céc cong bd

ndy dugc dua vao ddy bang cach vién dan);

trong d6 thanh phan két hop trong hdn hop d6i vai hop chit ¢6 cong thuc (I) ¢o
thé thy y & dang este (cu thé 14 este nong hoa dung) hoic mubi (cu thé 12 mubi ndng

héa dung) ctia chung (vi du, néu c6 thé vé& mit hoa hoc).

Trong cac ché phidm hodc hdn hop néu trén chira hop chit c6 cong thire (I) (cu thé
1a, mot trong céc hop chét cu thé dugc boc 10 & day, vi du, bat ky trong sb céc hop chét
A-1 dén A-18 hodc A-19 dén A-41 hoic P-3 dén P-7 va/hoic bit ky trong sb cac hop
chat duoc boc 16 trong Bang 1 dén 25 hodc 26 hodc 27 & day, c6 mat dudi dang hop
chét tu do va/hodc dudi dang mudi ndng hoa dung ciia nd) va mot hodc nhidu thude
diét c6 khac, ti 16 khdi luong ctia hop chit ¢6 cong thirc (I) véi mdi thube diét cd khac
¢ thé thay ddi trong khoang 16n va, phd bién 13, nim trong khoang tir 300:1 dén
1:500, ddc biét 1a tir 150:1 dén 1:200, ddc biét hon la tir 100:1 dén 1:100, tham chi dac

biét hon nita 14 tir 30:1 dén 1:30. Phé bién 14, ti 1& khdi lugng nay duge do dudi dang
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(cac) hop chét tu do, tirc 1a loai trir khoi lwong cuia (cac) phén tir trai diu két hop cia
mudbi.

Céc hop chét c6 cong thuc I theo sang ché ciing ¢6 thé duoc si dung két hop véi
chét an toan. Tét hon 14, trong cac hon hop nay, hop chét c¢6 cong thuc I 1a mot trong
cac hop chit duoc liét ké (boc 19) trong cac Bang 1 dén 25 hoic 26 hodc 27 va/hoac
mot trong cac hop chét duoc léy vi du (vi du, A-1 dén A-18, hoic A-19 dén A-41,
hodc P-3 dén P-7) dudi day. Cac hdn hop sau vé6i cac chit an toan, dic biét 1a, duoc

xem xét:

hop chit c¢6 cong thirc I + cloquintoxet-mexyl, hgp chét c6 coéng thie 1 +
cloquintoxet acid hoic mudi néng dugc dung ctia chiing, hop chét c6 cong thuc I +
fencloazole-etyl, hop chit c6 cong thuc I + fencloazole acid hoic mudi nong duogc
dung ctia chting, hop chit ¢6 cong thirc I + mefenpyr-dietyl, hop chit ¢6 cong thire I +
mefenpyr diaxit, hop chét c6 cong thirc I + isoxadifen-etyl, hop chit c6 cong thirc I +
isoxadifen axit, hgp chat c6 cong thirc I + furilazol, hop chit c6 cong thire 1 + dong
phan R cla furilazol, hop chit c6 cong thic (I) + N-(2-metoxybenzoyl)-4-
[(metylaminocacbonyl)amino]benzensulfonamit, hgp chét c6 cong thirc 1 + benoxacor,
hop chét c6 cong thirc I + diclomit, hop chét c6 cong thirc I + AD-67, hop chét ¢6
cong thirc I + oxabetrinil, hop chit c¢6 cong thic I + xyometrinil, hgp chat cé cong
thire I + dong phan Z cta xyometrinil, hop chat ¢6 cong thire I + fenclorim, hop chit
c6 cong thire I + xyprosulfamit, hgp chét ¢6 cong thie I + naphtalic anhydrua, hgp
chét ¢6 cong thuc I + flurazol, hop chit c¢6 cong thire I + CL 304,415, hop chét ¢o
cdng thire T + dixyclonon, hop chit ¢6 cong thuc I + fluxofenim, hop chét ¢ cong thirc
I + DKA-24, hop chét ¢6 cong thirc I + R-29148 va hop chét ¢6 cong thirc I + PPG-
1292.

Céac thude diét c6 va chit an toan néu trén dugc mo ta, vi duy, trong Pesticide
Manual, 14% Edition, British Crop Protection Council, 2006; hoic The Pesticide
Manual, 15% edition, 2009, ed. C.D.S. Tomlin, British Crop Production Council. R-
29148 duoc mo ta, vi du bdi P.B. Goldsbrough et al., Plant Physiology, (2002), Vol.
130 pp. 1497-1505 va céc tai liéu vién dan trong d6. PPG-1292 duoc biét tr WO
2009/211761. N-(2-metoxybenzoyl)-4-

[(metylaminocacbonyl)amino]benzensulfonamit duogc biét tir EP365484.
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Dic biét 14 t6t hon 13, trong ché pham hodc hdn hop chira hop chét c6 cong thire
(D) (cu thé 14, mét trong cac hop chét cu thé duge boc 16 & day, vi du, bét ky trong sd
cac hop chat A-1 dén A-18 hoic A-19 dén A-41 hodc P-3 dén P-7 va/hoic bat ky trong
sb cac hop chét duogc bdc 10 trong cac bang 1 dén 25 hodc 26 hodc 27 & day, c6 mat
dué6i dang hop chét ty do va/hodc dudi dang mudi nong hoéa dung cua nd) va chét an
toan, cac chét an toan nay bao gdém (vi du, 13) benoxacor, cloquintoxet-mexyl, axit
cloquintoxet hodc mudi nong duoc dung cua ching, xyprosulfamit, mefenpyr-dietyl,
isoxadifen-etyl ~ va/hodc  N-(2-metoxybenzoyl)-4-[(metylaminocacbonyl)amino]-
benzensulfonamit. Theo mot phuong dn cu thé, cac chit an toan nay bao gbm (vi du,
1) cloquintoxet-mexyl, axit cloquintoxet hoic mudi nong dugc dung cda ching,
mefenpyr-dietyl va/hodc isoxadifen-etyl; cu thé 1a dé sir dung trén ngii cdc khong phai
yén mach nhu lta mi, lda mach, lia mach den va/hoic tiéu hic mach. Cloquintoxet—
mexyl dic biét co gia tri va la chit an toan duoc uu tién nhét, dic biét 1a dé su dung
trén ngii cdc khong phai yén mach nhu laa mi, lta mach, lta mach den va/hoic tiéu

hac mach.

Trong cac ché pham hozc hdn hop néu trén chua hop chit c¢6 cong thirc (1) (cu thé
la, mdt trong cac hop chét cu thé dugc bdc 10 & day, vi du, bét ky trong sb céc hop chét
A-1 dén A-18 hodc A-19 dén A-41 hoic P-3 dén P-7 va/hoic bt ky trong sé cac hop
chét dugce boc 19 trong cac Bang 1 dén 25 hoic 26 hoac 27 & day, c6 mat dudi dang
hop chit ty do va/hoic duéi dang mudi nong hoa dung cua nd) véi chét an toan, ti 1€
khéi Iwong ciia hop chit c6 cong thire (I) so v6i chit an toan co thé thay dbi trong
khoang 16n va phd bién 1, ndm trong khoang tir 200:1 dén 1:200, dic biét 1a tir 50:1
dén 1:50 nhu tir 50:1 dén 1:20, dgc biét hon 1a tir 20:1 dén 1:20, tham chi dic biét hon
nita 1a tir 20:1 dén 1:10. Tét hon 13, cac chét an toan nay bao gém (vi du, 13)
benoxacor, cloquintoxet-mexyl, axit cloquintoxet hoic mudi nong dugc dung cua
chung, xyprosulfamit, mefenpyr-dietyl, isoxadifen-etyl va/hodc N-(2-metoxybenzoyl)-
4-[(metylaminocacbonyl)amino]-benzensulfonamit, va ti 1& khbi luong cua hop chét c6
cdng thirc (I) so voi chét an toan nim trong khoang tir 50:1 dén 1:20 hodc tir 20:1 dén
1:10, tot hon 1a tir 15:1 dén 1:2. Phd bién Ia, ti 1¢ khdi lwgng nay duge do dudi dang
(c4c) hop chat ty do, tic 1a loai trir khéi lugng ctia (cac) phin tir trdi ddu két hop cia

muoi.
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Ti 1& ding thube diét cé (vi du, hop chit ¢6 cong thire (1)) vi/hoidc chit an toan:
Ti 1& dung chét an toan so v&i hop chét c6 cong thire (1) 1a phu thudc 16n vao cach sir
dung. Trong truong hop xir ly ddng rudng va/hodc dat va/hoic cay (vi dy, & ddng
rudng hodc nha kinh): vi du tir 0,5 dén 1000 g chét an toan trén ha, hoic t6t hon 1a tir
1 dén 250 g hodc tur 2 dén 200 g chét an toan trén mot ha, duge dung; va/hodc thuong
1a tir 1 dén 2000 g hop chét c6 cong thire (I) trén mot ha, hodc tdt hon 1 tir 5 dén 500 g
hodc tir 10 dén 400 g hop chit co cong thuc (I) trén mot ha, dugc dung. ha = hecta.
Phé bién 14, ti 16 khéi luong nay dugce do dudi dang (cac) hop chét tu do, tac 1a loai trur
khdi lugng ciia (cac) phin tir trai ddu két hop ctia mubi. Trong xt 1y dong rudng, viée

dung hop chét c6 cong thire (I) tét hon 1a sau nay mam.

Céc hop chét va/hodc cac ché phim diét c6 theo sang ché 1 thich hop cho tit ca
cac phuong phép s dung thong thuong trong néng nghiép, nhu, vi du, dung trude nay
mam, ding sau ndy mam va xu Iy hat. Duing sau ndy mam duoc uu tién. Tuy thudc vao
du tinh st dung, chét an toan c6 thé dugc st dung dé tién xir ly vat li¢u hat cua céy
trong (xir ly hat hodc cdy gidng) hodc dwoc dua vao dat truée hodc sau khi gieo hat,
sau d6 st dung hop chat (khdng chon loc) ¢6 cong thire (I), tiy y két hop véi chat
dong diét co. Tuy nhién, c6 thé dung riéng ré& hodc két hop v6i thude diét c6 trude
hodc sau khi cdy nay mam. Do do, viéc xur ly cdy hoac vét liéu hat br:ing chét an toan
c6 thé dién ra mot cach doc 1p véi thoi gian dung thube diét ¢o. Viée xir Iy cay bing
cich ding dong thoi thube diét cé va chét an toan (vi dy, duéi dang hdn hop trong
thang) thuong dugc wu tién. Ti 1é ding chit an toan so véi thube diét c¢d phu thudc rét
16n vao cach dung. Trong trudng hop xir Iy ddng rudng va/hoic dét va/hoic cay (vi du,
trén dong ruéng hodc nha kinh), thuong 14 tir 0,001 dén 5,0 kg chét an toan/ha, tét hon
1a tir 0,001 dén 0,5 kg chét an toan /ha, dugc dung. Trong truong hop xir ly hat, thudong
1a tir 0,001 dén 10 g chét an toan/kg hat, t6t hon 1a tir 0,05 dén 2 g chét an toan/kg hat,
dugc dung. Néu chét an toan dugc dung & dang 1ong, bang cach ngam hat, ngay truéce
khi gieo, thuén loi 13 dung dung dich chit an toan ma chia thanh phan hoat tinh &

ndng d¢ tir 1 dén 10 000 ppm, tét hon 1a tir 100 dén 1000 ppm.

Theo sang ché, trong trudng hop xir Iy dong rudng va/hodc dat va/hoic cay (vi
du, ding sau ndy mam), thuong 1a tir 1 dén 2000g thubc diét co (cu thé 1a hop chit co
cong thirc (I)) / ha, nhung tot hon 14 tir 5 dén 1000g thudc diét c6 (cu thé 1a hop chét
c6 cong thte (1)) / ha, tot hon 1a tir 10 dén 400g thudc diét cé (cu thé 1a hop chét ¢6
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cong thirc (1)) / ha, duge ding. Néu chét an toan dugc st dung, trong truong hop xu ly
ddng rudng va/hodc dit va/hodc ciy (vi du, diing sau nay mam), thudng 1a tir 0,5 dén
1000g chét an toan/ha, tot hon 1a tir 2 dén 500g chét an toan/ha, tét hon 1a tir 5 dén
200g chét an toan/ha, dugc ding.

Theo mot phuong an cu thé, ché phdm hodc hdn hop chta hop chét c6 cong thirc
(I) va mot hoac nhiéu thudc diét co6 khéc (vi dy, nhu néu trén) ¢ thé dugc dung cung

v61 mot trong nhiéu chat an toan dugc dé cap & day, vi du, néu trén.

Cac vi du sau minh hoa sang ché 16 hon nhung khong lam gigi han sang ché.

Vi du thye hién siang ché

Ngudi ¢6 hiéu biét trung binh trong linh vuc nay s& hidu ring mot s6 hop chét
mo ta dudi day la B-ketoenol, va nhu vay co thé ton tai dudi dang chit hd bién don
nhat hodc duéi dang hén hop cua keto-enol va diketon tautome, nhu duge mo ta, vi du
béi J. March, Advanced Organic Chemistry, xuat ban 14n thir ba, John Wiley and Sons.
Céc hop chit dugc thé hién duéi day, va trong Bang T1 dugc mo ta dudi dang mot
enol chit hd bién don nhit tay v, nhung nén suy ra rang phin mo ta nay bao ham ca
dang diketon va dang enol c6 thé bt ky ma c6 thé sinh ra qua hién twong hd bién. Khi
nhiéu hon mot chat hd bién duoc quan sat & phd NMR proton, dit liéu dugc thé hién la
cho hén hop tautome. Hon thé nira, mot sd hop chét thé hién dudi day dugc mo ta dudi
dang mot chit déng phan dbi anh don nhét cho don gian, nhung trir khi duge dinh 6 1a
chi c6 mt chat ddng phan dbi anh duy nhét, cac cdu triic nay nén duoc hiéu 1a thé hién
hén hop nhiéu chat déng phan dbi anh. Ngoai ra, mot sb hop chat c6 thé tdn tai dudi
dang céc chat ddng phan khong dbi quang, va nén suy ra ring cac hop chit nay c6 thé
c6 m3t du6i dang hdn hop cua cac chit dong phan khong dbi quang hodc dudi dang
mdt chit déng phan khong ddi quang don nhét c6 thé c6 bit ky. Trong phan thir
nghiém chi tiét, chit hd bién diketon dugc chon cho muc dich rd rang, ngay ca khi chat

hd bién nodi bac 1a dang enol.

Nhu duge st dung & dy, nhiét d trong phong (mdi truong) pho bién 1a khoang
15 dén 30°C (vi du, 15 dén 25°C).

Trong do, d4 MeOD nghia la tetradeutero-metanol (CD;0D).
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Vi du 1: Piéu ché 2,2,6,6-tetrametyl-4-(2-metyl-4-prop-1-ynylphenyl)pyran-3,5-

dion

Buéc l: Piéu ché 4-(4-bromo-2-metylbenzyliden)-2,2,5,5-
tetrametyldihydrofuran-3-on

Br

B6 sung natri metoxit (14,0g, 0,26mol) trong mdt 1an vao dung dich duoc lam
lanh béng nude da cua 2,2,5,5-tetrametyltetrahydrofuran-3-on (34,2g, 0,24mol) trong
1,2-dimetoxyetan khan (500ml). Sau khi khudy & nhiét d6 0°C trong 5 phut dung dich
thtr hai chtra 4-bromo-2-metylbenzaldehyt (43,6g, 0,22mol) trong 1,2-dimetoxyetan
(200ml) duoc bd sung nhé giot vao huyén phu dic nay trong 40 phut. Hdn hop phéan
mg duge khudy tiép & nhiét do 0°C trong 2 gid, sau d6 pha lodng bang dietyl ete va
rira bing axit clohydric 2M (x 2). Cac phan hitu co dugc gom lai, 1am khé trén magie
sulfat, loc va 1am bay hoi dich loc trong chan khong. San phdm thé sau d6 duoc tinh
ché bang sic ky cot nhanh (etyl axetat 5% trong hexan lam chét rira giai) dé cho ra 4-
(4-bromo-2-metylbenzyliden)-2,2,5,5-tetrametyldihydrofuran-3-on dudi dang chét rin

mau vang.

Buéc 2: Diéu ché  2-(4-bromo-2-metylphenyl)-4.4.6,6-tetrametyl-1,5-
dioxaspiro[2,4 |heptan-7-on
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Br

B6 sung hydro peroxit 50% trong nudc (16,7g, 0,24mol) vao dung dich chua 4-
(4-bromo-2-metylbenzyliden)-2,2,5,5-tetrametyldihydrofuran-3-on (52,3g, 0,16mol)
trong metanol (900mL) & nhiét d6 35°C, ngay sau d6 bd sung dung dich chira lithi
hydroxit 2M trong nuée (16ml, 0,032mol). Sau khi khudy & nhiét do nay trong 3 gid
nita hydro peroxit 50% trong nudc (8,0g, 0,11mol) dugce bd sung, va nhiét do dugc
tang 1én dén 60°C. Sau khi lam néng & nhiét d6 60°C trong 1 gid nita, hdn hop phan
tmg duoc lam mat dén nhiét do trong phong va dung dich natri metabisulphit 10%
(900ml) dugc bo sung dé 1am ngudi peroxit con lai. Hon hop phan Gmg sau d6 duoc
chiét bang ca dietyl ete (100ml) va etyl axetat (2 x 500ml), sau d6 rira pha hitu co gom
lai bang dung dich natri bicacbonat bio hoa, sau d6 biang nudc mubi. Sau khi 1am kho
trén magie sulfat thé huyén phu dugc loc va lam bay hoi dich loc trong chan khong dé
cho ra 2-(4-bromo-2-metylphenyl)-4,4,6,6-tetrametyl-1,5-dioxaspiro[2,4 |heptan-7-on

dudi dang chat ran mau vang.

Budce 3: Diéu ché 4-(4-bromo-2-metylphenyl)-2,2.6,6-tetrametylpyran-3,5-dion

Br
OH

N

B6 sung nhé giot vao dung dich dwgc 1am lanh bang nudc da cia axit sulfuric
dam dac (500ml) dung dich th hai chira 2-(4-bromo-2-metylphenyl)-4,4,6,6-
tetrametyl-1,5-dioxaspiro[2,4 Jheptan-7-on (40,9g, 0,12mol) trong diclometan (500ml)
& nhiét d6 0°C, trong 1 gio. Hon hop hai pha nay duoc khudy manh trong 2,5 gior &
nhiét d6 0°C, sau d6 dd vao nudc da lanh (500ml) va chiét bang diclometan (3 x
500ml). Cac phéan hiru co duge gom lai, 1am kho trén magie sulfat, loc va lam bay hoi

dich loc trong chan khong. San phdm tho sau d6 duge tinh ché biang sic ky ¢t nhanh
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(etyl axetat 5% trong isohexan lam chit rira giai) dé cho ra 4-(4-bromo-2-

metylphenyl)-2,2,6,6-tetrametylpyran-3,5-dion.

Budc 4: Didu ché 2,2,6,6-tetrametyl-4-(2-metyl-4-prop-1-ynylphenyl)pyran-3,5-

dion

AN

OH

B6 sung toluen duoc khir khi (4ml) vao hdn hop cia 4-(4-bromo-2-metylphenyl)-
2,2,6,6-tetrametylpyran-3,5-dion (0,200¢g, 0,59mmol),
tetrakis(triphenylphosphin)paladi(0) (0,036g, 0,12mmol) va tributyl(1-propynyl) thiéc
(0,54ml, 1,77mmol), va lam néng hdén hop & nhiét do 130°C trong diéu kién chiéu xa
vi séng trong 45 phut. Hon hop phan ung duoc 1am ngudi bang dung dich amoni
clorua bdo hoa, va san phidm tho sau d6 dugc chiét bang etyl axetat (x3). Dung dich
dugce chuyén 1én dém bang dat diatome, va cac chat hitu co két hop duoc rira bang
nude mudi, sau d6 1am kho trén magie sulfat, loc, va c6 dich loc trong chan khong.
San pham tho sau dé duoc tinh ché bang sic ky cot nhanh (etyl axetat 20% dén 100%
trong isohexan lam chat rira giai) dé cho ra 2,2,6,6-tetrametyl-4-(2-metyl-4-prop-1-
ynylphenyl)pyran-3,5-dion.

Vi du 2 : Biéu ché 3-(2-metyl-4-prop-1-ynylphenyl)bixyclo[3,2,1]octan-2,4-dion

g
CL

=

Budc 1: Didu ché 3-(2-metyl-4-nitrophenyl)bixyclo[3,2,1]octan-2,4-dion

-139-



23892

B sung dimetoxyetan (24mL) vao hdn hop cua bixyclo[3,2,1]octan-2,4-dion
(1,31g, 9.,48mmol), tris(dibenzylidenaxeton)dipaladi(0) (0,550g, 0,60mmol), 2-
dixyclohexylphosphino-2',4",6'-triisopropylbiphenyl ~ (0,430g,  0.90mmol), kali
phosphat nghién bot (3,68g, 17,38mmol) va 2-clo-5-nitrotoluen (1,36g, 7,92mmol), va
hdn hop phan tng duoc lam néng dén nhiét dd 160°C trong diéu kién chiéu xa vi séng
trong 60 phut. Sau d6 hdn hop nay duge pha lodng bing etyl axetat va axit héa bing
dung dich axit clohydric 2N trong nuée. Quy trinh thir nghiém duge lip lai muoi lan,
va cac san phém gom lai dugc loc qua dém dét diatome (va rua phén con lai béng etyl
axetat va dung dich axit clohydric 2N trong nuéc). Tach pha hitu co va rira pha nuée
lai bing etyl axetat (x3). Cac phan hitu co dugce gom lai, rira bing nuéc mubi, 1am kho
trén magie sulfat, loc va c6 dich loc trong chén khong. San phém tho sau d6 dugc tinh
ché bang sic ky cot nhanh (etyl axetat 20 dén 100% trong isohexan lam chét rira giai)
dé cho ra 3-(2-metyl-4-nitrophenyl)bixyclo[3,2,1]octan-2,4-dion.

Bude 2: Piéu ché 3-(4-amino-2-metylphenyl)bixyclo[3,2,1]octan-2,4-dion

Bé sung etanol (79ml) va etyl axetat (34ml) vao hdn hop cta paladi 5% trén
cacbon (2,06g, 0,38mmol, bot nhdo 60% trong nudc) va 3-(2-metyl-4-
nitrophenyl)bixyclo[3,2,1]octan-2,4-dion (8,64g, 31,63mmol). Hon hop phan Ung
duoc suc khi nito (x3), suc mot l4n nita béng khi hydro (x3) va tao ap dén ap suét
4bar. Sau khi khudy trong khi quyén hydro trong 8 gid (ap sudt 4bar, nhiét do trong
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phong), hdn hop phan tmg dugc suc mot lan nira bang khi nito (x3), sau d6 loc qua
dém déit diatome </4510 va rira bang etanol (2L). San pham thé sau d6 dugc co trong

chan khéng dé cho ra 3-(4-amino-2-metylphenyl)bixyclo[3,2,1]octan-2,4-dion.

Budc 3: Piéu ché 3-(4-bromo-2-metylphenyl)bixyclo[3,2,1]octan-2,4-dion

Dung dich chira 3-(4-amino-2-metylphenyl)bixyclo[3,2,1]octan-2,4-dion (1,00g,
4,11mmol) trong etanol (20mL) dugc lam mat dién nhiét do 0°C sau d6 xa khi, suc
bang khi nito, va duy tri trong khi quyén nito. Axit bromhydric (4,9ml, 14,80mmol,
48% khdi lugng trong nudc) duoc bd sung vao, sau d6 bd sung nhod giot dung dich
chira natri nitrit (0,528g, 6,17mmol) trong nudc cit (1,2ml). Sau khi khudy & nhiét do
0°C trong 1 gio dung dich tht hai chira ddng(I) bromua (0,71g, 4,93mmol) trong axit
bromhydric (4,9ml, 14,80mmol, 48% khéi lugng trong nude) duge bd sung nhé giot,
va hon hop phan ung duge dé 4m dén nhiét do trong phong va khudy thém 20 gidr nira.
Hbn hop phéan tng duoc d6 vao nude da thi chiét bang etyl axetat (x3). Cac phan chiét
hitu co gom lai dugc rira béng nude mudi, 1am kho trén magie sulfat, loc va cd dich
loc trong chén khong. San pham thod sau d6 duoc tinh ché bing sic ky c6t nhanh (etyl
axetat 10-100% trong isohexan lam chit rira giai) d& cho ra 3-(4-bromo-2-

metylphenyl)bixyclo[3,2,1]octan-2,4-dion.

Budc 4: Diéu ché 3-(4-bromo-2-metylphenyl)-4-metoxybixyclo[3,2,1]oct-3-en-

2-on
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Bb sung kali cacbonat (0,17g, 1,23mmol) sau d6 1a iodometan (0,26ml,
4,07mmol) vao dung dich chta 3-(4-bromo-2-metylphenyl)bixyclo[3,2,1]octan-2,4-
dion (0,25g, 0,82mmol) trong axeton (10ml) va khudy huyén pht & nhiét do trong
phong trong 21 gio. Loai bé dung mdi bay hoi trong chan khong, va sau d6 san phdm
tho duoc rira bang nudc cit va chiét bang etyl axetat (x3). Cac phan chiét hiru co gom
lai duoc rira béng nude mudi, 1lam khd trén magie sulfat, loc va dich loc dugc ¢ trong
chan khong. Tinh ché bang sic ky cot nhanh (etyl axetat 20-80% trong isohexan lam
chét rira giai) tao ra 3-(4-bromo-2-metylphenyl)-4-metoxybixyclo[3,2,1]oct-3-en-2-on.

Bude 5: Piéu ché 2-metoxy-3-(2-metyl-4-prop-1-ynylphenyl)bixyclo[3,2,1]oct-

2-en-4-on

Hon hop cla 3-(4-bromo-2-metylphenyl)-4-metoxybixyclo[3.2,1]oct-3-en-2-on
(0,20g, 0,62mmol), d@)ng(l) iodua (0,012g, 0,06mmol), xesi florua (0,188,
1,24mmol), [1,1°-bis(diphenylphosphino)feroxen]paladi(Il)clorua (0,049g, 0,06mmol),
tributyl(1-propenyl) thiéc (0,57ml, 1,87mmol) va N,N-dimetylformamit (2mL) duogc
suc bang khi nito, sau d6 1am néng & nhiét do 110°C trong diéu kién chiéu xa vi song
trong 30 phut. Nudc cit duoc bd sung vao hdn hop phan tng va san phdm thé dugc
chiét bang etyl axetat (x3). Cac phan hiru co dugc gom lai, rira bang nudc mudi, 1am
kho trén magie sulfat, loc va c6 dich loc trong chin khong. Tinh ché bang sic ky cot
nhanh (etyl axetat 20-80% trong isohexan lam chét rira giai) tao ra 2-metoxy-3-(2-

metyl-4-prop-1-ynylphenyl)bixyclo[3,2,1]oct-2-en-4-on.

Budc 6: Didu ché 3-(2-metyl-4-prop-1-ynylphenyl)bixyclo[3,2,1]octan-2,4-dion
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Dung dich chtra 2-metoxy-3-(2-metyl-4-prop-1-ynylphenyl)bixyclo[3,2,1]oct-2-
en-4-on (0,150g, 0,54mmol) trong hdn hgp ciia axeton (2ml) va axit clohydric 2M
(0,5ml, 1,00mmol) dwoc 1am néng & nhiét d6 120°C trong didu kién chiéu xa vi séng
trong 10 phut. Hon hop phan tng sau d6 dugc co trong chan khong va tach 1ép gitta
nudc cét va etyl axetat. Sau d6 rira pha nuée bang etyl axetat bd sung (x2). Cac phén
hitu co dugc gom lai, rira béng nude mudi, 1lam khé trén magie sulfat, loc va co dich
loc trong chan khong. Tinh ché biang sic ky cot nhanh (etyl axetat 20-80% trong
isohexan lam chit rua giai) tao ra 3-(2-metyl-4-prop-1-

ynylphenyl)bixyclo[3,2,1]octan-2,4-dion.

Vi du 3 : Piéu ché 3-(2-clo-6-etyl-4-prop-1-ynylphenyl)bixyclo[3,2,1]octan-2,4-

dion

Buée 1: Diéu ché 3-[1-(2-clo-6-etylphenyl)metyliden]bixyclo[2,2,1]heptan-

2-on
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Cl

B6 sung kali hydroxit ran (0,60g, 10,78mmol) vao dung dich chira norcamphor
(3,87g, 35,18mmol) va 2-clo-6-etylbenzaldehyt (vi du, dugc mo tad trong
W02011/023795) (8,31g, 49,26mmol) trong etanol (100ml). Sau d6 hdn hop phan tng
dugc 1am néng & nhiét d6 hdi luu trong 20 gid, sau d6 lam mét dén nhiét do 0°C tiép
theo 14 bd sung nude cit (30ml) va dung dich axit clohydric 2N trong nudc (30ml).
Pha nuéc duge chiét bang etyl axetat (x3), va cac phan hiru co gom lai duoc rira bang
nude mudi, 1am kho trén magie sulfat khan, loc va ¢d dich loc trong chan khong. Tinh
ché bang sic ky cot nhanh (etyl axetat 5% trong isohexan lam chét rira giai) tao ra 3-

[1-(2-clo-6-etylphenyl)metyliden]bixyclo[2,2,1 ]heptan-2-on.

Budc 2: Diéu ché 4-[1-(2-clo-6-etylphenyl)metyliden]-3-oxabixyclo[3,2,1]octan-

2-on

Cl

Bb sung hydro peroxit (3,01ml, 44,33mmol, 50% trong nuéc) va selen dioxit
(0,136g, 1,22mmol) vao dung dich chira 3-[1-(2-clo-6-
etylphenyl)metyliden]bixyclo[2,2,1]heptan-2-on  (6,80g, 26,08mmol) trong fert-
butanol (32ml), va khudy dung dich nay nhiét d trong phong trong 4 ngay. Sau d6 bd
sung nudc cét va dietyl ete vao hdn hop phan tng nay, tach cac pha, va pha nuée duoc
chiét lai bang dietyl ete (x3). Cac phan hiru co gom lai dugc rira bang nudce cat (x8),

sau do6 co trong chin khong. San phdm thd duoc tinh ché bang sic ky cot nhanh (etyl

-144-



23892

axetat 5 dén 25% trong isohexan 1am chit rira giai) dé cho ra 4-[1-(2-clo-6-

etylphenyl)metyliden]-3-oxabixyclo[3,2,1]octan-2-on.

Budc 3: Biéu ché 3-(2-clo-6-etylphenyl)bixyclo[3,2,1]octan-2,4-dion

B6 sung nhé giot dung dich th hai chira natri metoxit (6,29ml, 29,12mmol, 25%
khéi luong trong metanol) vao dung dich chira 4-[1-(2-clo-6-etylphenyl)metyliden]-3-
oxabixyclo[3,2,1]octan-2-on (4,03g, 14,56mmol) trong N, N-dimetylformamit (95ml) &
nhiét do 80°C. Khuéy hdn hop phan trng & nhiét do 80°C trong 1 gid 55 phut, sau do
lam mat dén nhiét d6 0°C. B6 sung dung dich axit clohydric 2N trong nuéc (45ml) va
nude (45ml) va san pham thoé duoc chiét bing etyl axetat (x3). Cac phan chiét hitu co
gom lai dugc rua lién tuc béng nuGe cét (x3), sau do bﬁng nude mudi, va cudi cung
lam kho trén magie sulfat, loc va c6 dich loc trong chan khéng. Tinh ché béng sic ky
cot nhanh (etyl axetat 30-100% trong isohexan lam chit rira gidi) tao ra 3-(2-clo-6-

etylphenyl)bixyclo[3,2,1]octan-2,4-dion.

Budc 4: Diéu ché 3-(2-clo-6-etylphenyl)-4-metoxybixyclo[3,2,1]oct-3-en-2-on
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Bb sung kali cacbonat (1,69g, 12,20mmol) sau d6 la iodometan (2,53ml,
40,65mmol) vao dung dich chira 3-(2-clo-6-etylphenyl)bixyclo[3,2,1]octan-2,4-dion
(2,25g, 8,13mmol) trong axeton (100ml), va khudy huyén phil ¢ nhiét do trong phong
trong 18 gio. Loai bé dung moi bay hoi trong chin khong, va san phdm thd dugc tach
16p giita nude cit va etyl axetat. Tach cac pha va pha nuée duoc chiét lai bang etyl
axetat bd sung (x3). Céc phan hitu co dugc gom lai, rira bing nuéc mudi, 1am kho trén
magie sulfat khan, loc va cd dich loc trong chin khéng. Tinh ché bing sic ky cot
nhanh (etyl axetat 5-50% trong isohexan lam chat rira giai) tao ra 3-(2-clo-6-

etylphenyl)-4-metoxybixyclo[3,2,1]oct-3-en-2-on.

Buéc 5: Didu ché 3-[2-clo-6-etyl-4-(4,4,5,5-tetrametyl[ 1,3,2]dioxaborolan-2-
yl)phenyl]-4-metoxybixyclo[3,2,1]oct-3-en-2-on

Budc Sa:

B6 sung metyl-fert-butyl ete khan (25ml) vao hdn hop cua
bis(pinacolato)diboron (2,59g, 10mmol), (1,5-xyclooctadien)(metoxy)iridi(I) dime
(0,104g, 0,157mmol) va 4,4’-di-t-butyl-2,2’-bipyridin (0,84g, 0,312mmol) trong khi
quyén nito, va lic dung dich nay trong 15 phut.

Budc 5b:
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B6 sung 2,0ml dung dich xtc tac, dugce didu ché nhu duge md ta trong Budc 5a
vao 3-(2-clo-6-etylphenyl)-4-metoxybixyclo[3,2,1]oct-3-en-2-on (0,241g, 0,83mmol)
trong khi quyén nito. Sau khi khudy & nhiét do trong phong trong 1 phut sau d6 hon
hop phan mg dugc 1am néng & nhiét dd 80°C trong 60 phut trong didu kién chiéu xa
vi séng. Sau khi 1am mét dén nhiét d6 trong phong loai bé cac chat bay hoi trong chan
khong, va san phim thé dugc tinh ché bang sic ky cot nhanh (etyl axetat 10-100%
trong isohexan lam chit rta giai) dé cho ra 3-[2-clo-6-etyl-4-(4,4,5,5-
tetrametyl[ 1,3,2]dioxaborolan-2-yl)phenyl]-4-metoxybixyclo[3,2,1]oct-3-en-2-on.

Budce 6: Piéu ché 3-(2-clo-6-etyl-4-prop-1-ynylphenyl)-4-

metoxybixyclo[3,2,1]oct-3-en-2-on

Bé sung 3-[2-clo-6-etyl-4-(4,4,5 ,5-tetrametyl[ 1,3,2]dioxaborolan-2-yl)phenyl]-4-
metoxybixyclo[3,2,1]oct-3-en-2-on (0,204g, 0,49mmol), paladi(Il) clorua (0,09g,
0,05mmol) va kali cacbonat (135 mg, 0,98mmol) vao dung dich chira 1-propyn-1-yl
iodua (0,89¢g, 0,54mmol) trong toluen (5ml), metanol (Sml) va nudc cit (2,5ml), va
hdn hop phan tng dugc 1am néng dén nhiét d6 80°C trong 2 gid. Sau d6 chibt dung
dich nay bang dietyl ete va cac phén hitu co gom lai dugc rira bang nude cét, 1am kho
trén magie sulfat khan, loc va c6 dich loc trong chan khong. Tinh ché béng séc ky cot
nhanh (etyl axetat 10-100% trong isohexan 1am chat rira gii) tao ra 3-(2-clo-6-etyl-4-
prop-1-ynylphenyl)-4-metoxybixyclo[3,2,1]oct-3-en-2-on.

Bude 7: Pidu ché 3-(2-clo-6-etyl-4-prop-1-ynylphenyl)bixyclo[3,2,1]octan-2,4-

dion
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Dung dich chtra 3-(2-clo-6-etyl-4-prop- 1-ynylphenyl)-4-
metoxybixyclo[3,2,1]oct-3-en-2-on (0,48g, 1,46mmol) trong axeton (1ml) va dung
dich axit clohydric 2N trong nuéc (1ml) duge lam néng & nhiét dd 120°C trong diéu
kién chiéu xa vi séng trong 10 phat. Sau d6 1am mat hdn hop phan tng dén nhiét do
trong phong va tach 16p giita nudc cit va etyl axetat. Pha nuée duge chiét lai bing etyl
axetat (x3), va cdc phan hitu co gom lai duoc rira bing nude mubdi, 1am kho trén magie
sulfat khan, loc va c6 dich loc trong chian khong dé cho ra 3-(2-clo-6-etyl-4-prop-1-
ynyl-phenyl)-bixyclo[3,2,1]octan-2,4-dion.

Vi du 4 : Didu ché 3-(4-cloetynyl-2,6-dimetylphenyl)bixyclo[3,2,1]octan-2,4-

dion

Budc 1: Diéu ché 3-[1-(4-bromo-2,6-
dimetylphenyl)metyliden]bixyclo[2,2,1]heptan-2-on

Br
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B6 sung kali hydroxit rdn (0,198g, 3,52mmol) vao dung dich chtra norcamphor
(1,18g, 10,73mmol) va 4-bromo-2,6-dimetyl-benzaldehyt (vi du, dugc mo ta trong
W02008/021851) (3,43g, 16,10mmol) trong etanol (40ml). Sau d6 hdn hop phan tng
duoc 1am nong & nhiét d hoi luu trong 20 gio, 1am mat dén nhiét do 0°C tiép theo bd
sung nude cat (15ml) va dung dich axit clohydric 2N trong nude (15ml). Pha nude sau
d6 duoc chiét bang etyl axetat (x3), va céac phan hiru co gom lai dugc rira bang nudc
mudi, 1am khd trén magie sulfat khan, loc va c6 dich loc trong chian khoéng. Tinh ché
bang sic ky cot nhanh (etyl axetat 5% trong isohexan lam chét rira giai) tao ra 3-[1-(4-

bromo-2,6-dimetylphenyl)metyliden]bixyclo[2,2,1]heptan-2-on.

Budce 2: Pidu ché 41 -(4-bromo-2,6-dimetylphenyl)metyliden]-3-

oxabixyclo[3,2,1]octan-2-on

Br

B6 sung hydro peroxit (3,46ml, 36,23mmol, 50% trong nudc) va selen dioxit
(0,11g, 1,0mmol) vao dung dich chira 3-[1-(4-bromo-2,6-
dimetylphenyl)metyliden]bixyclo[2,2,1]heptan-2-on (6,50g, 21,30mmol) trong tfert-
butanol (26ml), va khudy dung dich nay nhiét do trong phong trong 4 ngay. Sau d6 b
sung nudc cat va dietyl ete vao hdn hop phan ung, tach cac pha, va pha nudc dugc
chiét lai bang dietyl ete (x3). Cac phan hiru co gom lai duge rira bing nude cit (x8),
sau d6 cd trong chan khong. San phdm thd duoc tinh ché biang sic ky c6t nhanh (etyl
axetat 5-50% trong isohexan lam chéit rira giai) dé cho ra 4-[1-(4-bromo-2,6-

dimetylphenyl)metyliden]-3-oxabixyclo[3,2,1]octan-2-on.

Budce 3: Diéu ché 3-(4-bromo-2,6-dimetylphenyl)bixyclo[3,2,1]octan-2,4-dion

-149-



23892

Bb sung nhé giot dung dich thir hai chira natri metoxit (4,29ml, 19,83mmol, 25%
khéi lugng  trong metanol) vao dung dich chtta 4-[1-(4-bromo-2,6-
dimetylphenyl)metyliden]-3-oxabixyclo[3,2,1]octan-2-on (3,185g, 9,92mmol) trong
N,N-dimetylformamit (65ml) & nhiét d6 80°C. Khudy hdn hop phan Gng & nhiét d6
80°C trong 1 gitr 55 phut, sau d6 lam mat dén nhiét do 0°C. B sung dung dich axit
clohydric 2N trong nu¢e (30ml) va nude (30ml) vao va san phdm thd duge chiét bing
etyl axetat (x3). Cac phan chiét hiru co gom lai duogc rira lién tuc bang nude cit (x3),
sau do béng nudc muéi, va cubi cung lam kho trén magie sulfat, loc va ¢6 dich loc
trong chan khong Tinh ché bing sic ky cot nhanh (etyl axetat 30-100% trong
isohexan lam chat rira gii) tao ra 3-(4-bromo-2,6-dimetylphenyl)bixyclo[3,2,1]octan-
2.,4-dion.

Bugc 4: Diéu ché 3-(4-bromo-2,6-dimetylphenyl)-4-metoxybixyclo[3,2,1]oct-3-

en-2-on

Bb sung kali cacbonat (0,343g, 2,48mmol) sau d6 1a iodometan (0,51ml,
8,25mmol) vao dung dich chtra 3-(4-bromo-2,6-dimetylphenyl)bixyclo[3,2,1]octan-
2,4-dion (0,40g, 1,25mmol) trong axeton (20ml), va khudy huyén phu & nhiét do trong
phong trong 18 gid. Loai bd dung mdi bay hoi trong chan khong, va san phdm tho
dugc tach 16p gilta nude cit va etyl axetat. Tach céac pha va pha nudc duoc chiét lai
bang etyl axetat bd sung(x3). Cac phan hitu co dugc gom lai, ria bang nudc mudi, lam
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kho trén magie sulfat khan, loc va ¢d dich lgc trong chan khong. Tinh ché bang sic ky
cot nhanh (etyl axetat 5-90% trong isohexan lam chit rira giai) tao ra 3-(4-bromo-2,6-

dimetylphenyl)-4-metoxybixyclo[3,2,1]oct-3-en-2-on.

Budc 5: Piéu ché 3-(4-Etynyl-2,6-dimetylphenyl)-4-metoxybixyclo[3,2,1]oct-3-

en-2-on

Hon hop clia 3-(4-bromo-2,6-dimetylphenyl)-4-metoxybixyclo[3,2,1]oct-3-en-2-
on (0,21g, 0,63mmol), déng(I) iodua (0,012g, 0,06mmol), xesi florua (0,197g,
1,30mmol), [1,1’-bis(diphenylphosphino)feroxen]paladi(Il)clorua (0,027g,
0,033mmol), tributyl(1-propenyl) thiéc (0,54ml, 1,87mmol) va N, N-dimetylformamit
(3ml) dugc suc khi nito, sau d6 lam noéng ¢ nhiét d9110°C trong diéu kién chiéu Xa vi
song trong 45 phut. Nudc cit duge bd sung vao hdn hop phan ting va san phim tho
duoc chiét bang etyl axetat (x3). Cac phan hitu co duge gom lai, rira bang nuéc mudi,
lam kho trén magie sulfat, loc va ¢ dich loc trong chan khong. Tinh ché bang sic ky
cot nhanh (etyl axetat 5-70% trong isohexan lam chét rira giai) tao ra 3-(4-etynyl-2,6-
dimetylphenyl)-4-metoxybixyclo[3,2,1]oct-3-en-2-on.

Budce 6: Piéu ché 3-(4-cloetynyl-2,6-dimetylphenyl)-4-metoxybixyclo[3,2,1]oct-

3-en-2-on
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Hon hop cua 3-(4-bromo-2,6-dimetylphenyl)-4-metoxybixyclo[3,2,1]oct-3-en-2-
on (0,20g, 0,7Immol), N-closucxinimit (0,114g, 0,85mmol) va bac axetat (0,012g,
0,071mmol) trong axeton (5ml) dugc lam néng & nhiét do hoi lvu qua dém, sau do dé
ngudi dén nhiét do trong phong. Hon hop phan ung duoc loc sau do cd trong chan
khong. San pham tho duoc tinh ché bang sic ky cot nhanh (etyl axetat 5-60% trong
isohexan lam chit roa giai) dé cho ra 3-(4-cloetynyl-2,6-dimetylphenyl)-4-
metoxybixyclo[3,2,1]oct-3-en-2-on.

Budce 7: Diéu ché 3-(4-cloetynyl-2,6-dimetylphenyl)bixyclo[3,2,1]octan-2,4-dion

Dung dich chtra 3-(2-clo-6-etyl-4-prop-1-ynylphenyl)-4-
metoxybixyclo[3,2,1]oct-3-en-2-on (0,170g, 0,54mmol) trong axeton (3ml) va dung
dich axit clohydric 2N trong nuéc (Iml) duge 1am néng & nhiét do 120°C trong diéu
kién chiéu xa vi séng trong 10 phat. Sau d6 lam mat hdn hop phan tng dén nhiét do
trong phong va tch 16p gitta nu6c cit va etyl axetat. Pha nude duoc chiét lai bang etyl
axetat (x3), va cac phan hitu co gom lai dugc rira bang nuéc mudi, 1am kho trén magie
sulfat khan, loc va c6 dich loc trong chan khéng. San phém thd duoc tinh ché béng sdc
ky cOt nhanh (etyl axetat 5-70% trong isohexan lam chét ria giai) dé cho ra 3-(4-

cloetynyl-2,6-dimetylphenyl)bixyclo[3,2,1]octan-2,4-dion.
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Vi du 5 : Diéu ché 2-[4-(2-cloetynyl)-2,6-dimetylphenyl]-5-(tetrahydropyran-4-
ylmetyl)xyclohexan-1,3-dion

Bu6c 1: Pidu ché 2-(4-bromo-2,6-dimetylphenyl)-5-(tetrahydropyran-4-
ylmetyl)xyclohexan-1,3-dion

B6 sung 4-bromo-2,6-dimetylphenylchi triaxetat (1,25g, 2,2mmol) (vi du, dugc
thong bao trong WO02009/074314) va toluen (5ml) vao dung dich chira 5-
(tetrahydropyran-4-ylmetyl)xyclohexan-1,3-dion (0,420g, 2,0mmol) (vi du, dugc bio
cao trong WO02010/046194) va 4-dimetylaminopyridin (1,22g, 10,0mmol) trong
clorofom (20ml). Khudy hén hop nay trong khi quyén nito sau d6 lam nong ¢ nhiét do
80°C trong 1,5 gio, tiép theo lam mat dén nhiét do trong phong. Hon hop phan tng
duge axit héa bang dung dich axit clohydric 2N trong nuéc, khudy manh trong 10 phut
sau d6 loc qua dém dét diatomit va rira bing diclometan (40ml). Rira pha hitu co bing
dung dich axit clohydric 2N trong nuéc, sau d6 bing nuéc mubdi, 1am khd trén natri
sulphat, loc va c6 dich loc trong chan khong. San phém thd dugc tinh ché béng sic ky
cOt nhanh (etyl axetat 20-100% trong isohexan lam chét rira giai) dé cho ra 2-(4-
bromo-2,6-dimetylphenyl)-5-(tetrahydropyran-4-ylmetyl)xyclohexan-1,3-dion.
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Budge 2: Didu ché 2-(4-bromo-2,6-dimetylphenyl)-3-metoxy-5-(tetrahydropyran-
4-ylmetyl)xyclohex-2-en-1-on

B6 sung kali cacbonat (0,248g, 1,80mmol) sau d6 1a iodometan (0,850g,
5,99mmol) vao dung dich chura 2-(4-bromo-2,6-dimetylphenyl)-5-(tetrahydropyran-4-
ylmetyl)xyclohexan-1,3-dion (0,470g, 1,195mmol) trong axeton (20ml), va khudy
huyén phu & nhiét do trong phong trong 16 gidr. Loai bé dung méi bay hoi trong chan
khong, va san pham thd duge tach 16p gitta nude cét va etyl axetat. Tach céc pha va
pha nuéc duge chiét lai bang etyl axetat bd sung(x3). Cac phan hitu co duoc gom lai,
rira bang nudc mudi, lam kho trén magie sulfat khan, loc va ¢o dich loc trong chéin
khong. Tinh ché bing sic ky cot nhanh (etyl axetat 20-70% trong isohexan lam chét
rra giai) tao ra 2-(4-bromo-2,6-dimetylphenyl)-3-metoxy-5-(tetrahydropyran-4-
ylmetyl)xyclohex-2-en-1-on.

Buéc 3: Diéu ché 2-(4-etynyl-2,6-dimetylphenyl)-3-metoxy-5-(tetrahydropyran-
4-ylmetyl)xyclohex-2-en-1-on

Hon hgp clia 2-(4-bromo-2,6-dimetylphenyl)-3-metoxy-5-(tetrahydropyran-4-
ylmetyl)xyclohex-2-en-1-on (0,203g, 0,50mmol), dong(I) iodua (0,019¢g, 0,10mmol),
xesi florua (0,152g, 1,00mmol), [1,1’bis(diphenylphosphino)feroxen]paladi(Il)clorua
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(0,041g, 0,05mmol), tributyl(l-etynyl) thiéc (0,550g, 1,74mmol) va N,N-
dimetylaxetamit (2mL) duoc suc khi nito, sau d6 lam néng & nhiét do 110°C trong
diéu kién chiéu xa vi séng trong 2 gid. B6 sung nude cit vao hdn hop phan Gng va san
pham thé duogc chiét bing etyl axetat (x3). Cac phan hitu co duoc gom lai, rira bang
nude mudi, 1lam khod trén magie sulfat, loc va co dich loc trong chian khong. Tinh ché
bang HPLC pha nguoc (axetonitril 15-70% trong nudc 1am chét rira giai) tao ra 2-(4-
etynyl-2,6-dimetylphenyl)-3-metoxy-5-(tetrahydropyran-4-ylmetyl)xyclohex-2-en-1-

on.

Buéc 4: Diéu ché 2-[4-(2-cloetynyl)-2,6-dimetylphenyl]-3-metoxy-5-
(tetrahydropyran-4-ylmetyl)xyclohex-2-en-1-on

B sung N-closucxinimit (0,100g, 0,75mmol) va bac axetat (0,007g, 0,06mmol)
vao dung dich chira 2-(4-etynyl-2,6-dimetylphenyl)-3-metoxy-5-(tetrahydropyran-4-
ylmetyl)xyclohex-2-en-1-on (0,220g, 0,62mmol) trong axeton (5ml). Lam néng hon
hop & nhiét do hdi luu trong khi quyén nito qua dém, sau do dé ngudi dén nhiét do
trong phong. Hon hop phan tmg duge loc sau d6 ¢b trong chin khong. San phim théo
dugc tinh ché bang sic ky c¢ot nhanh (etyl axetat 10-100% trong isohexan lam chét rtra
giai) dé cho ra 2-[4-(2-cloetynyl)-2,6-dimetyl-phenyl]-3-metoxy-5-(tetrahydropyran-4-
ylmetyl)xyclohex-2-en-1-on.

Buge 5: Pidu ché 2-[4-(2-cloetynyl)-2,6-dimetylphenyl]-5-(tetrahydropyran-4-
ylmetyl)xyclohexan-1,3-dion
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Dung dich chtra 2-[4-(2-cloetynyl)-2,6-dimetylphenyl]-3-metoxy-5-
(tetrahydropyran-4-ylmetyl)xyclohex-2-en-1-on (0,030g, 0,078mmol) trong axeton
(1,5ml) va dung dich axit clohydric 2N trong nude (0,5ml) dugc lam néng & nhiét do
60°C trong diéu kién chiéu xa vi song trong 30 phat. Sau d6 1am mét hdn hop phan
mg dén nhiét do trong phong, cd trong chan khong va san phdm tho duge tach 16p
giita nude cét va etyl axetat. Pha nuée dugce chiét lai bing etyl axetat, va cac phan hitu
co gom lai dugce rira béng nude mudi, 1am kho trén magie sulfat khan, loc va ¢o dich
loc trong chan khong. San pham thd dugc tinh ché bing séc ky cot nhanh (etyl axetat
10-100% trong isohexan 1am chit rira giai) dé cho ra 2-[4-(2-cloetynyl)-2,6-dimetyl-
phenyl]-5-(tetrahydropyran-4-ylmetyl)xyclohexan-1,3-dion.

Vi du 6 : Diéu ché 2-(2,6-dimetyl-4-prop-1-ynylphenyl)-5-(tetrahydropyran-4-
ylmetyl)xyclohexan-1,3-dion

A

Budc 1: 2-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-metoxy-5-(tetrahydropyran-4-
ylmetyl)xyclohex-2-en-1-on
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Hoén hop cla 2-(4-bromo-2,6-dimetylphenyl)-3-metoxy-5-(tetrahydropyran-4-
ylmetyl)xyclohex-2-en-1-on (0,203g, 0,50mmol), dong(I) iodua (0,019¢g, 0,10mmol),
xesi florua (0,152g, 1,00mmol), [1,1°bis(diphenylphosphino)feroxen]paladi(Il)clorua
(0,041g, 0,05mmol), tributyl(1-propenyl) thiéc (0,574g, 1,74mmol) va N,N-
dimetylaxetamit (2mL) duoc suc khi nito, sau d6 lam néng & nhiét d6 110°C trong
diéu kién chiéu xa vi séng trong 60 phut. Bd sung nudc cat vao hdn hop phéan ung va
san phdm thd duoc chiét biang etyl axetat (x3). Céc phan hitu co duoc gom lai, ria
béng nude mudi, lam kho trén magie sulfat, loc va cd dich loc trong chan khéng. Tinh
ché bang HPLC pha nguoc (15-70% axetonitril trong nude lam chét rira giai) tao ra 2-
(2,6-dimetyl-4-prop-1-ynylphenyl)-3-metoxy-5-(tetrahydropyran-4-ylmetyl)xyclohex-

2-en-1-on.

Budc 2: Diéu ché 2-(2,6-dimetyl-4-prop-1-ynylphenyl)-5-(tetrahydropyran-4-
ylmetyl)xyclohexan-1,3-dion

Dung dich chtra 2-(2,6-dimetyl-4-prop-1-ynylphenyl)-3-metoxy-5-
(tetrahydropyran-4-ylmetyl)xyclohex-2-en-1-on (0,205g, 0,58mmol) trong axeton
(6ml) va dung dich axit clohydric 2N trong nudc (2ml) dugc 1am néng & nhiét do 60°C
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trong diéu kién chiéu xa vi séng trong 30 phut. Sau d6 1am mat hon hop phan ung dén
nhiét do trong phong, cd trong chan khong va san pham thd duge tach 16p gitra nudc
cit va etyl axetat. Pha nu6e duoc chiét lai bang etyl axetat, va cac phén hiru co gom lai
duogc rira béng nude mudi, lam kho trén magie sulfat khan, loc va cd dich loc trong
chan khong. San pham thé duoc tinh ché bang sic ky cot nhanh (etyl axetat 10-100%
trong isohexan lam chit rira giai) dé cho ra 2-(2,6-dimetyl-4-prop-1-ynylphenyl)-5-
(tetrahydropyran-4-ylmetyl)xyclohexan-1,3-dion.

Vi du 7 : Diéu ché 3-(2-clo-6-metoxy-4-prop-1-ynylphenyl)-bixyclo[3,2,1]octan-
2,4-dion

Budce 1: Diéu ché (3E)-3-[(2-clo-6-metoxy-phenyl)metylen]norbornan-2-on

Cl

Norbornan-2-on (5,00g, 45,39mmol) va 2-clo-6-metoxy-benzaldehyt (10,84g,
63,55mmol) dugc hoa tan trong etanol (136mL). Kali hydroxit (0,76g, 13,62mmol)

dugc bd sung vao phan tng nay trong mot 1an va hdi luu & nhiét do 85°C trong khi
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nito trong 19 gid. Hén hop phan tmg dugc ¢ dén thé tich nho nhét. B sung etyl
axetat (100mL) vao sau d6 bd sung nho giot dung dich axit clohydric 2N trong nudc
(100mL) & nhiét do 0°C. Pha loang hdn hop bang etyl axetat va tich pha. Chiét 16p
nuéc hai 1an bang etyl axetat va rira cac chit hitu co gom lai bang nudc mudi, lam khod
trén magie sulphat, loc va c¢d trong chan khong. San phdm thé duoc tinh ché bing sic
ky cOt nhanh trén silica gel (etyl axetat 5-30% trong hexan lam chit rtra giai) dé cho ra

(3E)-3-[(2-clo-6-metoxy-phenyl)metylen]norbornan-2-on duéi dang dau mau do sam.

Budc 2: Diéu ché (22)-2-[(2-clo-6-metoxy-phenyl)metylen]-3-

oxabixyclo[3,2,1]octan-4-on

(3E)-3-[(2-clo-6-metoxy-phenyl)metylen|norbornan-2-on (11,93g, 45,41mmol)
dugc khudy trong 2-metylpropan-2-ol (59mL) & nhiét do trong phong va hydro peroxit
(5mL, 77,19mmol) dugc bd sung nhé giot vao hdn hop nay. Selen dioxit (0,20g,
1,82mmol) duge bd sung vio phan tng nay va khudy & nhiét do trong phong trong 24
gid. M6t phan hydro peroxit khac (5SmL, 77,19mmol) duoc bd sung nhé giot vao phan
g nay va khudy thém 24 gid. Pentan duoc bd sung vao hdn hop phan tmg va loc két
ta. Rira chit rin thod bing pentan bd sung va lam kho bang khong khi dé cho ra (27)-
2-[(2-clo-6-metoxy-phenyl)metylen]-3-oxabixyclo[3,2,1]octan-4-on dudi dang chét

ran khong mau.

Budc 3: Diéu ché 3-(2-clo-6-metoxy-phenyl)bixyclo[3,2,1]octan-2,4-dion
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(2Z)-2-[(2-clo-6-metoxy-phenyl)metylen]-3-oxabixyclo[3,2,1]octan-4-on (8,74g,
31,4mmol) dugc hoa tan trong toluen (94mL). Chat phan tng Eaton (94mL) duge bd
sung vao trong mdt 1an ¢ nhiét do trong phong va khudy & 70 °C trong khi nito trong 1
gio. Hon hop phan tmg duge lam ngudi bang nuée da/NaOH 6M (300 g:300mL) va
bazo héa cho dén khi dung dich ¢6 do pH 14. Khudy hén hop nay trong 15 phut va
tach cac pha. Chiét 16p nudc bing etyl axetat bd sung va axit hoa dén pH 1-3 nho sir
dung dung dich axit clohydric ddm ddc trong nuéc. Chiét 16p nude axit hai 1in bing
diclometan, 1am kho trén magie sulphat, loc va cd trong chan khoéng dé cho ra 3-(2-

clo-6-metoxy-phenyl)bixyclo[3,2,1]octan-2,4-dion duéi dang ddu mau be.

Bugc 4: Piéu ché 3-(2-clo-6-metoxy-phenyl)-2-metoxy-bixyclo[3,2,1]oct-2-en-

4-on

3-(2-clo-6-metoxy-phenyl)bixyclo[3,2,1]octan-2,4-dion (5,75g, 20,6mmol) duoc
hoa tan trong axeton (206mL), kali cacbonat (4,34g, 30,9mmol) dugc bd sung vao do.
Todometan (6,42mL, 103mmol) dugc bd sung nhé giot vao phan g nay va khudy &
nhiét d§ trong phong trong khi nito trong 22 gid. Hon hop phan ting dugc cd trong
chan khéng va bd sung diclometan/nuéc (300mL). Chiét hdn hop hai 1in bang

diclometan, 1am kho trén magie sulphat, loc va co trong chan khong dé cho ra 3-(2-
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clo-6-metoxy-phenyl)-2-metoxy-bixyclo[3,2,1]oct-2-en-4-on dudi dang diu mau be

sau khi nghién véi dietyl ete.

Buéc 5: Piéu ché 3-[2-clo-6-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl]-2-metoxy-bixyclo[3,2,1]oct-2-en-4-on

Hon hop cua 3-(2-clo-6-metoxy-phenyl)-2-metoxy-bixyclo[3,2,1]oct-2-en-4-on
(25,00g, 85,39mmol), (1,5-xyclooctadien)(metoxy)iridi(I) dime (2,55g, 3,84mmol),
4,4'-di-tert-butyl-2,2'-dipyridyl (2,11g, 7,69mmol) va bis(pinacolato)diboron (22,12g,
85,39mmol) dugc xa ky va suc ba lan bang khi nito. Bb sung fert-butyl metyl ete khan
(85,39mL, 1M) vao hdn hop phan ting va hdi luu & nhiét do 80 °C trong 4 gid trong
khi nito. Hon hop phéan tmg duge ¢ trén silica gel dé tinh ché bang sic ky nhanh (etyl
axetat 10-100% trong hexan 1am chit rtra giai) dé cho ra 3-[2-clo-6-metoxy-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl]-2-metoxy-bixyclo[3,2,1]oct-2-en-4-on

dudi dang diu mau vang nhot.

Buéc 6: Diéu ché 3-(4-bromo-2-clo-6-metoxy-phenyl)bixyclo[3,2,1]octan-2,4-

dion

Cl Br
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3-[2-clo-6-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl]-2-
metoxy-bixyclo[3,2,1]oct-2-en-4-on (5,00g, 11,94mmol) dugc hoa tan trong metanol
(120mL) va b sung doéng dibromua (5,33g, 23,88mmol) trong nuée (120mL) vao.
Phén tng nay duge hoi luu & nhiét do 80 °C trong khi nito trong 1 gio. Hon hop phan
tng duogc cd trong chan khoéng dé loai bod metanol va pha lodng bang diclometan
(100mL). Tach cic pha va chiét hai 1n bang diclometan. Cac chét hitu co duge lam
kho trén magie sulphat, loc qua xelit va c6 trong chan khéng. Can thd dugc hoa tan
trong axeton (120mL) va bd sung axit clohydric 2M trong nude (120mL) vao. Hon
hop phén tmg dugc 1am néng & nhiét do 60°C trong 2 gio. Chiét cac pha ba lan bing
diclometan, lam kho trén magie sulphat, loc va co trong chan khéng. San phim thod
dugc tinh ché bang sic ky c6t nhanh trén silica gel (etyl axetat 10-100% trong hexan
lam chét rira giai) dé cho ra 3-(4-bromo-2-clo-6-metoxy-phenyl)bixyclo[3,2,1]octan-

2,4-dion duéi dang chét rin khong mau.

Buge 7: Piéu ché 3-(2-clo-6-metoxy-4-prop-1-ynyl-phenyl)bixyclo[3,2,1]octan-
2,4-dion

cl =

0 ~

Hon hop ctia 3-(4-bromo-2-clo-6-metoxy-phenyl)bixyclo[3,2,1]octan-2,4-dion
(0,12g, 0,34mmol), diclobis(triphenylphosphin)paladi(Il) (0,01g, 0,017mmol), 1,4-bis-
(diphenylphosphino)butan (0,014g, 0,034mmol) va axit but-2-ynoic (0,034g,
0,40mmol) dugc xa khi va suc ba 1an bing khi nito. Dimetylsulfoxit (4mL) duoc bd
sung vao hdn hgp phan tmg sau d6 bd sung tetrabutylamoni florua (1 M trong
tetrahydrofuran, 1mL, 1,00mmol) vao va khudy & nhiét 6 110°C trong khi nito trong
1 gio. Hon hop phan tng dugc 1am ngudi bing axit clohydric 2M trong nude va chiét
ba lan bang diclometan. Cac chét hitu co duoc lam kho trén magie sulphat, loc trén
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xelit va co trong chan khong. San phdm thé dugce tinh ché bing sic ky cot nhanh trén
silica gel (etyl axetat 10-100% trong hexan lam chét rira giai) dé cho ra 3-(2-clo-6-
metoxy-4-prop-1-ynyl-phenyl)bixyclo[3,2,1]octan-2,4-dion dudi dang gdém khong

mau.

Vi du 8 : Diéu ché mudi 2-(2,6-dimetyl-4-prop-1-ynylphenyl)-5-(pyridin-2-

yD)xyclohexan-1,3-dion, hydroclorua

Budc 1: Piéu ché 2-(4-bromo-2,6-dimetylphenyl)-N-metoxy-N-metylaxetamit

~

Br

B6 sung N-hydroxybenzotriazol (65,0g, 0,48mol) sau d6 la 1-etyl-3-(3-
dimetylaminopropyl)cacbodiimit hydroclorua (92,3g, 0,48mol) vao dich huyén phu
cua axit (4-bromo-2,6-dimetylphenyl)axetic (78,0g, 0,32mol) (vi du, dugc mo ta trong
DE 19603332) trong diclometan khan (1,3L) & nhiét d6 0°C trong khi nito.
Diisopropyletylamin (165,8g, 1,28mol) sau d6 duoc bd sung vao va hdn hop phan ung
duoc khudy khoang 15 phut. N,O-dimetyl hydroxylamin hydroclorua (47,0g, 0,48mol)
dugc tiép tuc bd sung, sau d6 1a khudy & nhiét do trong phong trong 4h. Sau khi pha
lodng bang diclometan (1L) hdn hop phan ting dugc rira bang dung dich axit clohydric
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2% trong nudc, nudce, sau do b::ing nuée mudi. Lam khod 16p hitu co trén natri sulphat
khan, loai bd dung mdi trong chan khong, va san phidm thé dugc tinh ché bang sic ky
cOt nhanh trén silica gel (etylaxetat 10-15% trong hexan lam chat rira giai). Nghién
thém vé1 n-pentan tao ra 2-(4-bromo-2,6-dimetylphenyl)-N-metoxy-N-metylaxetamit

dudi dang chat ran mau trang nga.

Bude 2: Diéu ché 1-(4-bromo-2,6-dimetylphenyl)propan-2-on

(¢}
/< ;
Br

B6 sung nhé giot metyl magie bromua (355ml, 0,49mol, dung dich 1,4M trong
toluen) vao dung dich chia 2-(4-bromo-2,6-dimetylphenyl)-N-metoxy-N-
metylaxetamit (71,0g, 0,25mol) trong tetrahydrofuran & nhiét do 0°C. Sau khi khuéy
trong 10 phit nita, phan ting nay duge 1am ngudi bang cach bd sung dung dich amoni
clorua bao hoa trong nudc & nhiét do 0-5°C. Chiét hop chét thd nay vao etyl axetat, rira
béng nuée mudi, 1am khod trén natri sulphat khan, va loai bé dung moi trong chéan
khong. Tinh ché bang sic ky cot nhanh trén silica gel (etylaxetat 3-5% trong hexan
lam chit rira giai), sau d6 nghién thém véi n-pentan tao ra 1-(4-bromo-2,6-

dimetylphenyl)propan-2-on du6i dang chit rin mau tring nga.

Buée 3: Piéu ché 1-(4-bromo-2,6-dimetylphenyl)-4-(pyridin-2-yl)but-3-en-2-on
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B6 sung pyridin-2-carbaldehyt ( 11,9g, 110,72mmol) vao dung dich chtra 1-(4-
bromo-2,6-dimetylphenyl)propan-2-on (26,7g, 110,7mmol) trong etanol (250ml) &
nhiét do trong phong. Sau d6 bd sung nhé giot dung dich natri hydroxit 3,5M trong
nuéce (220ml) & nhiét do trong phong, tiép theo khudy thém trong 5 phut. Khéi lugng
phan @ng nay dugc dd vao nudce, va chiét san pham tho bang etyl axetat (3x 100ml).
Gom cac phén hitu co lai sau d6 rira béng nude mudi, 1am kho trén natri sulphat khan,
va loai bd dung moi trong chan khong. Tinh ché bing sic ky cdt nhanh trén silica gel
(etylaxetat 20% trong hexan lam chét rira giai), sau d6 nghién thém voi n-pentan tao ra
1-(4-bromo-2,6-dimetylphenyl)-4-(pyridin-2-yl)but-3-en-2-on duéi dang chét rin mau

tréng.

Budc 4: Didu ché metyl este cia axit 3-(4-bromo-2,6-dimetylphenyl)-2,4-dioxo-
6-(pyridin-2-yl)xyclohexancacboxylic

B6 sung dimetyl malonat (17,6g, 133,24mmol) vao dung dich chtra natri metoxit
(7,2g, 33,2mmol) trong metanol khan (150ml), tiép theo khudy & nhiét do trong phong
trong 10 phat. Sau d61-(4-bromo-2,6-dimetylphenyl)-4-(pyridin-2-yl)but-3-en-2-on
(20,0g, 60,6mmol) vao va hdn hgp phin tng duge 1am néng & nhiét do hdi luu trong
24 gid. Loai bé dung mdi hitu co trong chan khong, va phan con lai dugc hoa tan trong
nudce thi rira bang dietyl ete. Pha nudc duge axit hoa dén pH 4-5 bang cach b sung tir
tir axit clohydric 2% trong nuéc, va chit rin con lai duoc hoa tan trong diclometan,
rira bing nuéc mudi, 1am kho trén natri sulphat khan sau d6 c6 trong chin khong. San
phim thd dugc nghién véi dietylete 1% trong hexan dé cho ra metyl este cua axit 3-
(4-bromo-2,6-dimetylphenyl)-2,4-dioxo-6-(pyridin-2-yl)xyclohexancacboxylic  dudi

dang chat rdn mau trang.
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Budce 5: Piéu ché 2-(4-bromo-2,6-dimetylphenyl)-5-(pyridin-2-yl)xyclohexan-
1,3-dion

Dich huyén phi cua metyl este cua axit 3-(4-bromo-2,6-dimetylphenyl)-2,4-
dioxo-6-pyridin-2-ylxyclohexancacboxylic (23,0g, 53,5mmol) trong 5M axit sulfuric
chira nuge (70ml) dugc lam néng & nhiét do hdi luu trong 4 gid. Sau d6 1am mat hdn
hop phan tng dén nhiét do trong phong va dd vao nude da, va diéu chinh pH dén 4-5
bang cach bd sung dung dich axit clohydric 5% trong nudc. San phdm tho duge nghién
v6i dietylete dé cho ra 2-(4-bromo-2,6-dimetylphenyl)-5-(pyridin-2-yl)xyclohexan-

1,3-dion du6i dang chat rin mau tring nga.

Buéec 6 Piéu  ché 2-(4-bromo-2,6-dimetyl-phenyl)-3-metoxy-5-(2-
pyridyl)xyclohex-2-en-1-on

Br

B6 sung kali cacbonat (2,78g, 20,1mmol) sau d6 bd sung iodometan (9,53g,
4,18mL, 67,2mmol) vao dich huyén phu duge lam lanh (trong chau nudc dd) cua
<47922-(4-bromo-2,6-dimetyl-phenyl)-5-(2-pyridyl)xyclohexan-1,3-dion (5,00¢g,
13,4mmol) in axeton (250mL). Khudy hdn hop nay trong 10 phut va bé chiu lam lanh
va khudy dung dich & nhiét do trong phong trong 18 gi0d. Loai bd axeton trong chan
khong va phan con lai duoc tach 16p gitra nude va etyl axetat. Tach cac pha va chiét
pha nuéc vao etyl axetat (x2). Rira cc pha hitu co gom lai bang nuéc mudi, 1am khod
trén magie sulphat, loc va cd dé tao ra gdm mau cam ma, sau khi sic ky cot trén silica

gel, tao ra 2-(4-bromo-2,6-dimetyl-phenyl)-3-metoxy-5-(2-pyridyl)xyclohex-2-en-1-on
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4,97¢g, 12,9 mmol, 96%) dudi dan chét rin mau tréng.
g g

Buéc 7: Piéu ché 2-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-metoxy-5-(2-pyridyl)-

xyclohex-2-en-1-on

2-(4-bromo-2,6-dimetyl-phenyl)-3-metoxy-35-(2-pyridyl)xyclohex-2-en-1-on
(0,250g, 0,647mmol), xesi florua (0,197g, 0,0478mL, 1,29mmol), cuprous iodua
(0,0247g, 0,129mmol) va PdCI2(dppf) (0,0710g, 0,097 1mmol) duge két hop trong lo
vi séng 2-5 mL va lo nay dugc bit kin va suc khi nito. Dimetylformamit (1,9g, 2mL,
26mmol) dugc bd sung vao, sau d6 bd sung tributyl(prop-1-ynyl)stanan (0,852g,
0,787mL, 2,59mmol). Phan Ung nay dugc 1am néng trong 10 vi séng & nhiét do 120°C
trong 60 phut. Hon hop phan tmg dugc pha lodng bing etyl axetat va sau d6 dé vao
nudce. Loc hdn hop hai pha niy qua dat diatomit va sau do tach céac pha. Chiét pha
nudc vao etyl axetat (x2) sau d6 13 rira cac phan chiét hiru co gom lai bang nu6c mubi,
1am kho trén magie sulphat, loc va ¢ thanh cin mau den ma, sau khi sic ky cot lap lai
trén silica gel, tao ra 2-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-metoxy-5-(2-
pyridyl)xyclohex-2-en-1-on (0,216g, 0,6253 mmol, 97%) duéi dang chit rin mau

tréng.

Buée 8: Diéu ché mudi 2-(2,6-dimetyl-4-prop-1-ynylphenyl)-5-(pyridin-2-

yl)xyclohexan-1,3-dion, hydroclorua
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2-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-metoxy-5-(2-pyridyl)xyclohex-2-en-1-

on (0,198g, 0,5732mmol) dugc hoa tan trong axeton (2,5mL) trong 1o vi séng 0,5-2
mL. Bb sung dung axit clohydric 2 trong nudc (0,2mL, 0,4mmol) vao va lam nong
dung dich thu dugc trong 16 vi séng & nhiét do 70 dén 90°C cho dén khi phén tich
LCMS (sic ky long khdi phd) chi ra ring phan tmg da hoan thanh. Hdn hop phan tng
duge cd trong chan khong dé cho ra chét rin mau be ma duoc chung cit ding phi voi
toluen dé cho ra 2-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-5-(pyridin-2-yl)xyclohexan-
1,3-dion hydroclorua (0,1864g, 0,5067 mmol, 88%) dudi dang chét rin mau h6ng
nhot.

Vi du 9 : Diéu ché 2-(2,6-dimetyl-4-prop-1-ynylphenyl)-3-(metoxycacbonyloxy)-5-
(pyridin-2-yl)xyclohex-2-en-1-on

B6 sung trietylamin (0,043g, 0,059mL, 0,425mmol) tiép theo 1a metyl
cacbonocloidat (0,022g, 0,232mmol) vao dung dich chtta <48252-(2,6-dimetyl-4-
prop-1-ynyl-phenyl)-5-(pyridin-2-yl)xyclohexan-1,3-dion =~ hydroclorua (0,071g,
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0,193mmol) trong diclometan (2,0mL) . Khudy hdn hop phan tmg & nhiét do trong
phong trong 18 gid. Hon hop phan tmg duoc pha loing biang diclometan (2mL) va
nuée (2mL) va sau d6 chuyén 1én dng tach pha, rira bing diclometan. C6 dich loc hitu
co trong chan khong dé cho ra [2-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-3-ox0-5-
(pyridin-2-yl)xyclohexen-1-yl] metyl cacbonat, ma 1a con dugc goi 1a 2-(2,6-dimetyl-
4-prop-1-ynylphenyl)-3-(metoxycacbonyloxy)-5-(pyridin-2-yl)xyclohex-2-en-1-on,
(0,072g, 0,1849 mmol, hi¢u suét 96%) dudi dang chit rdn mau cam.

Vi du 10:  Piéu  ché 9-(2-clo-6-metoxy-4-prop-1-ynyl-phenyl)-3-oxa-
spiro[5,5]undecan-8,10-dion (Hop chit A-20)

Dung dich chtra thiy ngén (II) axetat (0,171g) va chi (IV) axetat (5,70g) trong
clorofom (20mL) trong khi quyén nito dwoc 1am 4m dén nhiét do 40°C. Hon hop nay
duoc bd sung axit (2-clo-6-metoxy-phenyl)boronic (2,00g, CAS 385370-80-9) trong
mot phan va 1am néng dén nhiét d6 40°C lién tuc trong 4 gio. Phan ng nay duogc dé

ngudi va dé yén qua dém.

Pha lodng phan g bang clorofom (50mL) va lam mat trong chau nuge da. Bb

sung tlr tir kali cacbonat (13,3g) kém khudy va khudy hdn hop nay trong 5 phut trong
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khi nito. Loc hdn hgp nay qua Xelit va rira qua bang clorofom khac (80mL). C6 dich
loc trong chan khéng dé cho ra khéi dinh mau nau tdi. Nghién véi iso-hexan (40mL)
tao ra chét rin ma duoc loc ra, ria béng mot it iso-hexan lanh va lam kho béng khong
khi dé tao ra diaxetoxy-(2-clo-6-metoxy-phenyl)plumbyl axetat (4,66g) dudi dang dau
mau be.

IH NMR (400 MHz, CDCl, + mét giot d.-DMSO) 7,35-7,43 (m, 1H), 7,16 (t,
1H), 6,98-7,03 (dd, 1H), 3,88-3,93 (d, 3H), 2,08 (s, 9H).

Budce 2: Diéu ché 9-(2-clo-6-metoxy-phenyl)-3-oxa-spiro[5,5]undecan-8,10-dion

B sung toluen (3mL) sau do la diaxetoxy-(2-clo-6-metoxy-phenyl)plumbyl
axetat (1,4g) vao dich huyén phu ctia 3-oxaspiro[5,5]undecan-8,10-dion (0,40g, CAS
1058731-65-9) va 4-(dimetylamino)pyridin (1,4g) trong clorofom (12mL), trong khi
quyén nito. Lam néng hdn hop nay, trong khi nito, & nhiét do 69°C (nhiét do bén

trong) trong 3,5 gid. Phan tmg nay dwgc dé ngudi va dé yén qua dém.

Pha lodng hdn hop phan tmg bang clorofom (20mL), 1am mat trong chau nudc da
va axit héa tir tir bang axit clohydric 2M trong nuéc (8mL). Sau khi khudy manh trong
10 phut thu dugc dich huyén pht mau cam nhot. Loc hén hgp nay qua "Xelit' duoc rira
bing nudc va rira qua bang clorofom. Tach 16p hitu co va chiét bing dung dich natri

bicacbonat chtra nudc.

Lép nude duge lam lanh trong chiu nudc da, axit héa béng dung dich axit
clohydric 2M trong nuéc, chiét bang diclometan (2x). Lam kho céc 16p hitu co gom lai
trén magie sulfat khan. C6 cho ra dau dic, ma duoc tinh ché béng sdc ky trén silica rira
gidi bang etyl axetat trong iso-hexan dé tao ra 9-(2-clo-6-metoxy-phenyl)-3-
oxaspiro[5,5]undecan-8,10-dion (0,429g) dudi dang chét rin mau tring nhot.
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IH NMR (400 MHz, CDCLy) 7,28 (t, 1H), 7,08 (d, 1H), 6,84 (d, 1H), 5,85 (brs,
1H), 3,73 (s, 3H), 3,70 (t, 4H), 2,59 (brs, 4H), 1,75 (t, 2H), 1,70 (t, 2H)

Cac budc con lai dé tao ra hop chit mong mudn 9-(2-clo-6-metoxy-4-prop-1-
ynyl-phenyl)-3-oxa-spiro[ 5,5Jundecan-8,10-dion, hop chit A-20, c¢6 thé duoc tién

hanh gén nhu dugc md ta trong Vi du 7.

Vi du 11: Didu ché 2-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-5-(2-metylsulfanyl-
etyl)xyclohexan-1,3-dion, Hop chit A-21

=

Buéc 1: Biéu ché (E)-6-metylsulfanylhex-3-en-2-on

\s/\/\/u\

B4 sung 1-(triphenylphosphoranyliden)-2-propanon (CAS 1439-36-7, 17g) trong
mot phan vao dung dich chira 3-metylsulfanylpropanal (CAS 3268-49-3, 5,6g) trong
diclometan (120mL). Lam néng hdn hgp phan tmg va khudy & nhiét d6 hoi luu trong 5
gio. C6 hdn hop phan tmg dugce 1am maét nay dé cho ra chét rén mau vang nhot ma
duoc nghién v6i hdn hop 1:1 ciia etetiso-hexan (100mL). Gom cht rén thu duoc biang
cach loc va rira bé‘mg 1:1 ete:iso-hexan khac (50mL). C6 dich loc dén diu mau vang va
tinh ché bang sic ky trén silica, rira giai bang etyl axetat trong iso-hexan dé tao ra (E)-

6-metylsulfanylhex-3-en-2-on (5,890g) dudi dang chat long khong mau.

IH NMR (400 MHz, CDCl3) 6,81 (dt, 1H), 6,08-6,15 (m, 1H), 2,61-2,67 (m,
2H), 2,49-2,58 (m, 2H), 2,24-2,27 (m, 3H), 2,10-2,15 (m, 3H)
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Budce 2: Diéu ché Etyl 2-(2-metylsulfanyletyl)-4,6-dioxo-xyclohexancacboxylat

B& sung natri metal (1,249¢g) trong cac phan nhé vao etanol dugc lam lanh trong
nude da (50mL) trong khi nito va khudy dung dich thu dugc trong 15 phut. Dietyl
propandioat (7,901g) trong etanol (25mL) duoc bd sung nhé giot vao dung dich duoc
lam lanh nay trong 20 phut. Phan tng nay dugc dé 4m dén nhiét do moi truong va
khudy trong 2 gid nira. Lam lanh hdn hop trong chau nudc da va bd sung nho giot
dung dich chira (E)-6-metylsulfanylhex-3-en-2-on (5,890g) trong etanol (25mL) vao.
Phan mg nay duoc dé 4m dén nhiét do moi truong, khudy trong 4 gitr va sau do dé yén
qua dém. Phén tng nay duogc cd dén huyén phu dic mau vang ma duge dd vao dung
dich dugc lam lanh cta axit clohydric 2M va khudy trong 5 phiit. Dung dich nay duogc
chiét bang diclometan (x2) va c4c 16p hiru co gom lai duoc lam kho trén magie sulfat
khan va c6 dé tao ra etyl 2-(2-metylsulfanyletyl)-4,6-dioxo-xyclohexancacboxylat
(11,446g) dudi dang diu mau vang.

IH NMR (400 MHz, CDCl3) 5,48-5,56 (m, 1H), 4,13-4,33 (m, 2H), 3,38-3,48
(m, 1H), 3,11-3,21 (m, 1H), 2,44-2,75 (m, 3H), 2,17-2,26 (m, 1H), 2,09 (s, 3H), 1,63-
1,86 (m, 2H), 1,30 (t, 3H)

Bude 3: Diéu ché 5-(2-metylsulfanyletyl)xyclohexan-1,3-dion

o

\S 0]

Dung dich chtra etyl 2-(2-metylsulfanyletyl)-4,6-dioxo-xyclohexancacboxylat
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(11,446¢) trong propan-2-ol (32mL) dwgc khudy véi dung dich natri hydroxit 2M
(115,2mL) trong 4 gi. Phan Gng nay dugc ¢ dé loai bd propan-2-ol va dung dich
nuée con lai duge dwa vé pH 1 biang cach bd sung axit clohydric ddm ddc. Lam ndng
dung dich niy dén nhiét do 70°C trong 1,5 gid, sau d6 d& ngudi qua dém. Gom chit
ran thu dugc bang cach loc va ria bing nudc, sau d6 bing iso-hexan va lam kho bing
khong khi dé cho ra bot mau vang nhot. Bot nay duoc rira thém bang nude (x4) va lam
kho biang khong khi d& tao ra 5-(2-metylsulfanyletyl)xyclohexan-1,3-dion (6,583g)

dudi dang chat ran mau vang

IH NMR (400 MHz, CDCl3) 5,48 (s, 1H), 3,41 (d, 1H), 2,77 (dd, 3H), 2,45-2,61
(m, 2H), 2,25-2,43 (m, 2H), 2,08-2,18 (m, 3H), 1,63-1,74 (m, 2H)

Buéc 4: bidu ché 2-(4-bromo-2,6-dimetyl-phenyl)-5-(2-
metylsulfanyletyl)xyclohexan-1,3-dion

Br

—W0

Hon hgp cia 5-(2-metylsulfanyletyl)xyclohexan-1,3-dion (0,425 g) va 4-
(dimetylamino)pyridin (1,41g) trong clorofom (12mL) duoc khudy trong khi nito
trong 10 phut. B sung toluen (3mL) sau d6 bd sung diaxetoxy-(4-bromo-2,6-dimetyl-
phenyl)plumbyl axetat (1,56g, CAS 1160561-25-0) vao. Lam néng dich huyén phu
mau vang thu dugc trong khi nito & nhiét do 75°C trong 3 gid. Hon hop phan tmg duoc
lam mat trong chiu nudc da va pha lodng biang diclometan (25mL) va axit hoa bing
dung dich axit clohydric 2M trong nuéc (30mL). Sau khi khudy manh trong 10 phat
loc dich huyén phi mau tring thu dugc qua ‘Xelit’ sau d6 rira qua bang diclometan.
Téch 16p hitu co, lam kho trén magie sulfat khan va ¢6 dé cho ra gdm mau cam. Gom
nay duoc tinh ché bang cach sic ky trén silica rira giai bang etyl axetat trong iso-hexan

dé tao ra 2-(4-bromo-2,6-dimetyl-phenyl)-5-(2-metylsulfanyletyl)xyclohexan-1,3-dion
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(0,496g) dudi dang chét rin mau tring.

IH NMR (500 MHz, CDCly) 7,28 (s, 2H), 5,46 (brs, 1H), 2,63-2,75 (m, 2H),
2,63-2,75 (m, 2H), 2,56-2,61 (m, 2H), 2,36-2,47 (m, 2H), 2,17-2,29 (m, 1H), 2,10-2,14
(m, 3H), 2,07-2,09 (m, 3H), 1,75-1,83 (m, 2 H)

Budc 5: Pidu ché 2-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-5-(2-metylsulfanyl-
etyl)xyclohexan-1,3-dion, Hop chit A-21

Z

s 0

B6 sung dimetyl sulfoxit (6,5mL) va tetrabutylamoni florua (1M trong
tetrahydrofuran, 1,62mL) vao hdn hop cua 2-(4-bromo-2,6-dimetyl-phenyl)-5-(2-
metylsulfanyletyl)xyclohexan-1,3-dion  (0,200g),  bis(triphenylphosphin)paladi(IT)
diclorua (CAS 13965-03-2, 0,0192g), 1,4-bis(diphenylphosphino)butan (CAS 7688-
25-7,0,0231g) va axit but-2-ynoic (0,0546g) trong khi nito va khudy hdn hop & 110°C
trong 2 gio. Lam mét phan tng va tach 16p gitta axit clohydric 2M va etyl axetat. Chiét
16p nudc bang etyl axetat khac. Lam kho cac 16p hitu co gom lai trén magie sulfat
khan, c6 dén gom mau cam va tinh ché bang cach séc ky trén silica rira giai bang etyl
axetat trong iso-hexan dé tao ra 2-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-5-(2-
metylsulfanyletyl)xyclohexan-1,3-dion (0,0548g) dudi dang gdm mau vang nhot.

Vi du 12: Piéu ché 2-(2-clo-6-metoxy-4-prop-1-ynyl-phenyl)xyclohexan-1,3-
dion, Hop chét A-22
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Buéc 1: Diéu ché 2-(4-bromo-2-clo-6-metoxy-phenyl)-3-metoxy-xyclohex-2-en-

1-on

B6 sung kali cacbonat (0,85g) tiép theo 13 iodometan (0,81mL) va nudc (2 p)
vao dung dich chtra 2-(4-bromo-2-clo-6-metoxy-phenyl)xyclohexan-1,3-dion (0,86¢,
ma c6 thé duogc didu ché vi dy, thudng theo céc quy trinh dugc mo ta trong Cac vi du
10 va 11) trong axeton (20mL). Hon hop phan ung duoc khudy & nhiét do moi truong
qua dém. T4ch 16p hdn hop nay giita diclometan va nudc. Co 16p hitu co trong chén
khéng dé tao ra 2-(4-bromo-2-clo-6-metoxy-phenyl)-3-metoxy-xyclohex-2-en-1-on

(0,7g) dudi dang gdm mau vang.

'H NMR (500 MHz, CDCLy) 7,17-7,22 (m, 1H), 6,93 (s, 1H), 3,73 (s, 3H), 3,70
(s, 3H), 2,70 (t, 2H), 2,45-2,54 (m, 2H), 2,09-2,18 (m, 2H).

Buée 2: Piéu ché 2-(2-clo-6-metoxy-4-prop-1-ynyl-phenyl)-3-metoxy-xyclohex-

2-en-1-on
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B6 sung dimetyl sulfoxit (8mL) va tetrabutylamoni florua (1M trong
tetrahydrofuran, 3,04mL) vao hdn hgp cia 2-(4-bromo-2,6-dimetyl-phenyl)-5-(2-
metylsulfanyletyl)xyclohexan-1,3-dion ~ (0,35g),  bis(triphenylphosphin)paladi(II)
diclorua (CAS 13965-03-2, 0,036g), 1,4-bis(diphenylphosphino)butan (CAS 7688-25-
7, 0,043g) va axit but-2-ynoic (0,102g) trong khi nito va khudy hén hop & 110°C trong
2 gio. Lam mat phan Ung va tach 16p gifta axit clohydric 2M va chiét bang etyl axetat.
Chiét 16p nudc bing etyl axetat khac. Lam kho céc 16p hitu co gom lai trén magie
sulfat khan, c6 thanh gdm mau cam va tinh ché bang cach sic ky trén silica rtra giai
bang etyl axetat trong iso-hexan dé tao ra 2-(2-clo-6-metoxy-4-prop-1-ynyl-phenyl)-3-

metoxy-Xxyclohex-2-en-1-on (0,18g) duéi dang gobm mau vang.

'"H NMR (500 MHz, CDCly) 7,06 (d, 1H), 6,81 (d, 1H), 3,71 (s, 3H), 3,67 (s,
3H), 2,69 (td, 2H), 2,46-2,51 (m, 2H), 2,08-2,17 (m, 2H), 2,02-2,05 (m, 3H).

Buéc 3: Diéu ché 2-(2-clo-6-metoxy-4-prop-1-ynyl-phenyl)xyclohexan-1,3-dion

B sung axit clohydric 2M (2mL) vao dung dich chtra 2-(2-clo-6-metoxy-4-prop-
1-ynyl-phenyl)-3-metoxy-xyclohex-2-en-1-on (0,18g) trong axeton (2mL) va 1am néng
hén hop dén 60°C trong 1 gid. C6 hdn hop phan Ung trong chan khong & 500mbar.
Dung dich nudc con lai duge tach 16p véi diclometan. Co 16p hitu co dé tao ra 2-(2-
clo-6-metoxy-4-prop-1-ynyl-phenyl)xyclohexan-1,3-dion (0,18g) duéi dang chit rin

mau kem.

Vi du 13: Diéu ché 2-(2-clo-6-metoxy-4-prop-1-ynyl-phenyl)-5-(2-
metylsulfanyletyl)xyclohexan-1,3-dion, hop chit A-23
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A

Budc 1: Didu ché 5-bromo-1-clo-2-iodo-3-metoxy-benzen

[
Cl )

Br

Metanol kho (160mL) dugc lam mat dén nhiét d6 10°C va kali hydroxit ( 14,9g)
dugc bd sung timg phan trong 25 phat. Khi hoa tan, bd sung dung dich nay trong 15
phit vao dung dich hdi luu ctia 5-bromo-1-clo-3-flo-2-iodo-benzen (CAS 83027-73-0,
40,0g)trong metanol khan (320mL). Sau 46 gid hdi luu hén hop phan ung dugce co va
tach 16p gitra nude (500mL) va etyl axetat (500mL). Chiét pha nudc bing etyl axetat
khac (2 x 200mL). Rita 16p hitu co gom lai bing nuéc mudi (400mL), 1am kho trén
magie sulfat, ¢6 va tinh ché bang cach sic ky trén silica rira giai bing etyl axetat trong
iso-hexan dé tao ra 5-bromo-1-clo-2-iodo-3-metoxy-benzen (37,767g) dudi dang chét

ran mau hong nhot

'"H NMR (500 MHz, CDCl;) 7,28 (d, 1H), 6,82 (d, 1H), 3,90 (s, 3H).

Budc 2: Piéu ché axit (4-bromo-2-clo-6-metoxy-phenyl)boronic

O Br

-177-



23892

Dung dich chta 5-bromo-1-clo-2-iodo-3-metoxy-benzen (15,0g) trong
tetrahydrofuran khan (173mL) dugc lam mét dén nhiét do -78°C trong khi nito. Dung
dich chira isopropyl magie clorua (2M trong tetrahydrofuran, 43,2mL) dugc bd sung
nhé giot trong 30 phut, giit nhiét dd bén trong duéi -65°C. Khudy hdn hop phan ung &
-78°C trong 25 phut va sau d6 d¢é 4m dén nhiét d6 mai trudong kém khudy. Sau gin 2
gio dung dich phén tng nay dugc lam mat dén nhiét do -70°C va bd sung nho giot
trimetyl borat (14,4g) trong 15 phut. Khi bd sung xong, khudy dung dich & -78°C trong
20 phut va sau d6 loai bd viéc 1am lanh va khudy hén hop trong 18 gid. Pha lodng hdn
hop phan tng bing nude (50mL) va axit hoa bang axit clohydric 2M (150mL) va
khudy trong 2 gid. Etyl axetat duoc bd sung va tach cac 16p. Chiét 16p nude bang etyl
axetat khac (x2) sau d6 14 rira cac pha hiru co gom lai bang nudc mudi, lam kho trén
magie sulfat va c6 dé cho ra cin mau niu cam. Cin nay dugc hoa tan trong etyl axetat
(200mL) va rira 1an lugt bang 4:1 nude:dung dich natri thiosulfat bdo hoa trong nudce
(2 x 100mL), nu6e (100mL) va nude mudi (100mL), 1am kho trén magie sulfat va co
dén chét rin mau vang nhot. Nghién miu nay véi iso-hexan (100mL) va loc chét rin
ra, rira bang iso-hexan khac va lam kho biang khong khi dé tao ra axit (4-bromo-2-clo-

6-metoxy-phenyl)boronic (10,160g) dudi dang chit rin mau tring.

'H NMR (500 MHz, CDCl; + 3 giot CD;0D) 7,11 (m, 1H), 6,87 (m, 1H), 3,77
(s, 3H)

Budce 3: Didu ché (4-bromo-2-clo-6-metoxy-phenyl)-diisopropoxy-boran

Cl Br

0]
Y \IB
AN
Dung dich chtra axit (4-bromo-2-clo-6-metoxy-phenyl)boronic (2,00g) trong
propan-2-ol (13mL) va toluen (13mL) dugc hdi luu nho st dung thiét bi Dean-Stark
trong 24 gi. Hon hop phan tng duoc ¢6 dé tao ra (4-bromo-2-clo-6-metoxy-phenyl)-
diisopropoxy-boran (2,612g) duéi dang ddu ma cam nhot.

'"H NMR (500 MHz, CDCly) 7.11 (s, 1H), 6,87 (s, 1H), 4,25 (sept, 2H), 3,78 (s,
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3H), 1,19 (d, 6H).

Budc 4: Didu ché Diaxetoxy-(4-bromo-2-clo-6-metoxy-phenyl)plumbyl axetat

Cl
(0]
(0]
>\ Spp
7\
(0] 0 0

Br

Hon hop cua thity ngan (I1) trifloaxetat (0,310g) va chi(IV) axetat (1,898g) trong
clorofom (20mL) trong khi nito dugc lam 4m dén 40°C kém khudy. Loai bo dung cu
Jam néng va bd sung dung dich chira (4-bromo-2-clo-6-metoxy-phenyl)-diisopropoxy-
boran (1,248g) trong clorofom (3mL) trong 5 phut. Lam néng hdn hop nay & 55°C
trong 3 gid va dé ngudi qua dém. Hon hop phan tmg duoc lam mat trong chau nudc da
dén 5°C va bd sung clorofom (20mL). B4 sung kali cacbonat (2,221g) vao dich huyén
phii nay va khudy hdn hop nay trong 10 phut. Loc huyén phu nay qua “Xelit’ dugc rira
bang clorofom va rira qua bing clorofom méi (50mL). C6 dich loc mau vang nhot dé
cho ra chét rin ma niu nhot. Nghién chét rin nay vdi iso-hexan va mot it clorofom,
loc, rira bang iso-hexan va lam kho bang khong khi dé tao ra diaxetoxy-(4-bromo-2-

clo-6-metoxy-phenyl)plumbyl axetat (1,466g) dudi dang chét rin mau hdng be nhot.

'H NMR (500 MHz, CDCly) 7,32 (s, 1H), 7,10 (s, 1H), 3,92 (s, 3H), 2,10 (s, 9H).

Budce 5: Piéu ché 2-(4-bromo-2-clo-6-metoxy-phenyl)-5-(2-
metylsulfanyletyl)xyclohexan-1,3-dion

-179-



23892

Cl Br

Hon hop cua 5-(2-metylsulfanyletyl)xyclohexan-1,3-dion (0,375g) va 4-
(dimetylamino)pyridin (1,24g) trong clorofom (15mL) duoc khudy trong khi nito
trong 10 phut. B sung toluen (4mL) tiép theo la diaxetoxy-(4-bromo-2-clo-6-metoxy-
phenyl)plumbyl axetat (1,46g). Lam néng dich huyén phi mau vang thu dugc trong
khi nito & 75°C trong 5 gio. Hon hop phan tng dugc 1am mat trong chiu nuée da va
axit hoa bang dung dich axit clohydric 2M trong nué6e. Sau khi khudy manh trong 10
phat loc dich huyén phii mau tring thu duoc qua ‘Xelit’ sau dé rira qua bing
diclometan. T4ch 16p hitu co, lam kho trén magie sulfat khan va ¢6 dé cho ra chét rin
mau cam. Tinh ché chat rin bang sic ky trén silica ria giai bang etyl axetat trong iso-
hexan dé cho ra 2-(4-bromo-2-clo-6-metoxy-phenyl)-5-(2-
metylsulfanyletyl)xyclohexan-1,3-dion (0,456g) duéi dang bot mau tring.

IH NMR (500 MHz, CD;0D) 7,18-7,26 (m, 1H), 7,09 (t, 1H), 3,76 (d, 3H),
2,58-2,68 (m, 4H), 2,32-2,45 (m, 3H), 2,12-2,18 (m, 3H), 1,76-1,86 (m, 2H)

Budc con lai dé tao ra san phdm mong mudn, 2-(2-clo-6-metoxy-4-prop-1-ynyl-
phenyl)-5-(2-metylsulfanyletyl)xyclohexan-1,3-dion, hop chit A-23 ¢6 thé, vi duy,

dugc tién hanh gin nhu duoc mé ta trong Vidu 11.

Vi du 14: Piéu ché  2-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-5-(2-
metylsulfanylpropyl)xyclohexan-1,3-dion, Hop chit A-24
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Budc 1: DBiéu ché (E)-6-metylsulfanylhept-3-en-2-on

J\/\/[Ok
\S NN

B6 sung 1-(triphenylphosphoranyliden)-2-propanon (CAS 1439-36-7, 17g) trong
mdt phan vao dung dich chtra 3-metylsulfanylbutanal (CAS 16630-52-7, 6,4g) trong
diclometan (120mL). Lam néng hdn hgp phan tng va khudy & nhiét do hdi luu trong 7
gi&r va dé ngudi qua dém. C6 hdn hop phan ang dugce 1am ngudi nay dé cho ra chit rin
mau vang nhot ma duge nghién v6i hdn hop 1:1 cua ete:iso-hexan (100mL). Gom chét
rin thu duge bang cach loc va rira bing hdn hop 1:1 ete:iso-hexan khac (50mL). Co
dich loc dén dau mau vang va tinh ché bang cach sic ky trén silica rira giai bang etyl
axetat trong iso-hexan dé tao ra (E)-6-metylsulfanylhept-3-en-2-on (5,409¢g) dudi dang

chat 16ng mau vang.

IH NMR (400 MHz, CDCly) 6,82 (dt, 1H), 6,12 (d, 1H), 2,84 (sxt, 1H), 2,37-
2,56 (m, 2H), 2,27 (s, 3H), 2,08-2,14 (m, 3H), 1,27-1,34 (m, 3H)

Budc 2: Piéu ché Etyl 2-(2-metylsulfanylpropyl)-4,6-dioxo-

xyclohexancacboxylat

0 0

0

S

B6 sung natri metal (1,045g) trong cac phan nhé vao etanol duge 1am lanh bang
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nude da (50mL) trong khi nito, va khudy dung dich thu duoc trong 15 phut. Dietyl
propandioat (6,613g) trong etanol (25mL) dugc bd sung nhé giot vao dung dich duogc
lam lanh nay trong 20 phit. Phan mg nay duoc dé 4m dén nhiét do moi truong va
khudy trong 1 gi® nira. Lam lanh hdn hop trong chau nudc da va bd sung nhod giot
dung dich chtra (E)-6-metylsulfanylhept-3-en-2-on (5,409¢) trong etanol (25mL). Phan
mg nay duoc dé 4m dén nhiét do moi truong, khudy trong 4 gir va sau d6 dé yén qua
dém. Phan tng ndy duogc co dén huyén phu dic mau vang ma dugc dd vao dung dich
dugc 1am lanh ctia axit clohydric 2M va khudy trong 5 phut. Chiét hdn hop nay bing
diclometan (x2) va lam kho céc 16p hitu co gom lai trén magie sulfat khan, c6 va tinh
ché bang cach sic ky trén silica rira giai bing etyl axetat trong iso-hexan dé tao ra etyl
2-(2-metylsulfanylpropyl)-4,6-dioxo-xyclohexancacboxylat (3,227g) duéi dang dau

mau vang.

IH NMR (400 MHz, CDCls) 5,38-5,43 (m, 1H), 4,13-4,31 (m, 2H), 3,86-3,96
(m, 2H), 3,05-3,18 (m, 1H), 2,53-2,88 (m, 2H), 2,12-2,37 (m, 1H), 1,99-2,09 (m, 3H),
1,44-1,75 (m, 2H), 1,22-1,41 (m, 6H).

Buéce 3: Pidu ché 5-(2-metylsulfanylpropyl)xyclohexan-1,3-dion

o)

\S O

Hon hop cta 3-etoxy-5-(2-metylsulfanylpropyl)xyclohex-2-en-1-on (5.846g)
dugc 1am néng va khudy trong dung dich axit clohydric 5M (30mL) trong 6 gid va dé
yén qua dém. Hon hop phan tmg duoc chiét bang etyl axetat (x2). Lam khé céc 16p
hitu co gom lai trén magie sulfat khan, ¢6 va tinh ché bang cach sic ky trén silica rtra
giai bang etyl axetat trong iso-hexan d& cho ra 5-(2-metylsulfanylpropyl)xyclohexan-

1,3-dion (1,734g) duéi dang chit rin mau tring

IH NMR (400 MHz, CDCly) 7,55 (brs, 1H), 3,41 (d, 1H), 2,65-2,82 (m, 2H),
2,33-2,55 (m, 3H), 2,01-2,16 (m, 4H), 1,42-1,67 (m, 2H), 1,24-1,33 (m, 3H)
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Cic budc con lai dé tao ra 2-(2,6-dimetyl-4-prop-1-ynyl-phenyl)-5-(2-
metylsulfanylpropyl)xyclohexan-1,3-dion, hgp chit A-24, c¢6 thé, vi du, dugc thuc

hién nho str dung phwong phap gan nhu duge mé ta trong Vidu 11,

Vi du 15: Pidu ché 3-[2-clo-4-(2-cloetynyl)-6-metoxy-
phenyl]bixyclo[3,2,1]octan-2,4-dion, hgp chit A-25

Budc 1: Piéu ché 3-(2-clo-4-etynyl-6-metoxy-phenyl)-2-metoxy-
bixyclo[3,2,1]oct-2-en-4-on

B6 sung kali cacbonat (0,139g) vao dung dich chtra 3-(2-clo-4-etynyl-6-metoxy-
phenyl)bixyclo[3,2,1]octan-2,4-dion (0,200g, hop chat B-3) trong axeton (6,6mL). B
sung iodometan (0,206mL) vao va khudy hdn hop phan ung ¢ nhiét do trong phong
trong 16 git. C6 16p hitu co va tinh ché bang cach sic ky trén silica ria giai bang etyl
axetat trong iso-hexan dé tao ra 3-(2-clo-4-etynyl-6-metoxy-phenyl)-2-metoxy-

bixyclo[3,2,1]oct-2-en-4-on (0,200g).

'"H NMR (500 MHz, CDCl3) 7,16 (m, 1H), 6,88 (m, 1H), 3,73 (d, 3H), 3,64 (d,
3H), 3,20 (m, 1H), 3,07 (s, 1H), 3,02 (d, 1H), 2,25 (d, 1H), 2,07-2,17 (m, 2H), 1,78-
2,02 (m, 2H), 1,63-1,71 (m, 1H).
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Budc 2: Didu ché 3-[2-clo-4-(2-cloetynyl)-6-metoxy-phenyl]bixyclo[3,2,1]octan-
2,4-dion, hop chit A-25

cl
Cl =

oo\

B sung kali cacbonat (0,046g) va tetrabutylamoni florua trihydrat (0,019g) vao
dung dich chtra 3-(2-clo-4-etynyl-6-metoxy-phenyl)-2-metoxy-bixyclo[3,2,1]oct-2-en-
4-on (0,095g) trong cacbon tetraclorua (0,9mL). Khudy hdn hop nay & nhiét do trong
phong trong 3 gi. B6 sung thém tetrabutylamoni florua trihydrat (0,020g) va khudy
tiép trong 1 gid. Sau thoi diém nay, bd sung thém tetrabutylamoni florua trihydrat
(0,020g), kali cacbonat (0,046g) va cacbon tetraclorua (1mL) vao va khudy hdn hop
nay trong 1 gi® va sau d6 dé yén qua dém. Hdn hop phan tmg dugc ¢b va phin con lai
dugc hoa tan trong axeton (3mL). Bb sung axit clohydric 2M (3mL) vao hdn hop nay
va lam 4m hdn hop & 60°C trong 3 gid. Chiét hdn hop phan mg bing etyl axetat (x2)
va rira cac 16p hitu co gom lai bang nude mubi, lam kho trén magie sulfat khan va co.
Phan con lai duge tinh ché bing sic ky trén silica ria giai biang etyl axetat trong iso-
hexan dé tao ra 3-[2-clo-4-(2-cloetynyl)-6-metoxy-phenyl]bixyclo[3,2,1]octan-2,4-
dion, hop chat A-25 (0,0937g).

Vi du 16: Diéu ché [3-[2-clo-4-prop-1-ynyl-6-(2,2,2-trifloetoxy)phenyl]-4-0x0-2-
bixyclo[3,2,1]oct-2-enyl] etylsulfanylformat, Hop chét P-6
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B sung pyridin (0,0168mL) va 4-(dimetylamino)pyridin (0,001g) vao dich
huyén phu cta 3-[2-clo-4-prop-1-ynyl-6-(2,2,2-trifloetoxy)phenyl]bixyclo[3,2,1]octan-
2,4-dion (Hop chat A-19, 0,04g) trong diclometan (2mL) va khudy hdn hop nay trong
5 phat. BS sung S-etyl clothioformat (0,0169mL) vao va hén hop phan ung dugc
khudy trong 2 gio. Hon hop phan tng dugc 1am bay hoi dén khi tao gdm va tinh ché
trén silica rira giai bang ete 10% trong iso-hexan dé tao ra [3-[2-clo-4-prop-1-ynyl-6-
(2,2,2-trifloetoxy)phenyl]-4-ox0-2-bixyclo[3,2,1]oct-2-enyl] etylsulfanylformat
(0,041g) duéi dang chét rin mau tring.

Vi du 17: Piéu ché 9-(2-clo-4-etynyl-6-metoxy-phenyl)-3-oxaspiro[ 5,5 Jundecan-
8,10-dion, Hop chit B-1

Buéc 1: Diéu ché 9-[2-clo-6-metoxy-4-(2-trimetylsilyletynyl)phenyl]-3-

oxaspiro[5,5]undecan-8,10-dion

B6 sung phtic [1,1'-bis(diphenylphosphino)feroxen]diclo-paladi(II) diclometan
(0,0051g) va trimetyl(2-tributylstanyletynyl)silan (0,072g) vao dich huyén phu cua 9-
(4-bromo-2-clo-6-metoxy-phenyl)-3-oxaspiro[ 5,5 Jundecan-8,10-dion (0,050g, vi du,
xem Vi du 10) trong toluen (2,1mL) va 1am néng hdn hop nay & nhiét do hdi luu trong
3,5 gi. Lam mét phan tmg, pha lodng bing etyl axetat va loc qua "Xelit' duoc rira bing

nuée. Rira qua bang etyl axetat va nude khac. Céc 16p dugc tach va chiét 16p nuéc
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bang etyl axetat khic. Rira cac 16p hitu co gom lai bang nudce, nude mudi va lam kho
trén magie sulfat khan, cd dén khi tao gom mau cam va tinh ché bang cach sic ky trén
silica rira giai bang etyl axetat trong iso-hexan dé tao ra 9-[2-clo-6-metoxy-4-(2-
trimetylsilyletynyl)phenyl]-3-oxaspiro[5,5Jundecan-8,10-dion (0,041g) dudi dang gdm

dinh mau nau.

'"H NMR (500 MHz, CDCl;) 7,20 (s, 1H), 6,90 (s, 1H), 5,90 (s, 1H), 3,74 (s, 3H),
3,70 (t, 4H), 2,59 (m, 4H), 1,75 (t, 2H), 1,68 (t, 2H), 0,25 (s, 9H).

Buge 2: Piéu ché 9-(2-clo-4-etynyl-6-metoxy-phenyl)-3-oxaspiro[ 5,5 Jundecan-
8,10-dion, hop chit B-1

B6 sung kali cacbonat (0,053g) vao dung dich chta 9-[2-clo-6-metoxy-4-(2-
trimetylsilyletynyl)phenyl]-3-oxaspiro[5,5]Jundecan-8,10-dion (0,11g) trong metanol
(5,25mL) va dich huyén phu ndy duoc khudy trong 2 gior va dé yén qua dém. B sung
nuée (25mL) vao va rira hon hop bang etyl axetat. Axit hoa 16p nuée bang vai giot
axit clohydric ddm dic va khudy trong 15 phut. Chiét hdn hop nuéc bang etyl axetat.
Tach 16p hitu co, rira bing nude, lam kho trén magie sulfat khan va c¢6 dén khi tao gdbm
mau cam. Nghién vdi ete lanh cho ra chét rin ma dugc loc ra va lam kho bing khong
khi dé tao ra 9-(2-clo-4-etynyl-6-metoxy-phenyl)-3-oxaspiro[5,5]undecan-8,10-dion
(0,072g) dudi dang dau mau be.

Vi du 18: Diéu ché 2-(2-clo-4-etynyl-6-metoxy-phenyl)-3-hydroxy-xyclohex-2-

en-1-on, Hop chat B-2

cl Z
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Budc 1: Diéu ché 2-[2-clo-6-metoxy-4-(2-trimetylsilyletynyl)phenyl]-3-metoxy-

xyclohex-2-en-1-on

B sung phuc [1,1'-bis(diphenylphosphino)feroxen]diclo-paladi(I) diclometan
(0,042¢g) va trimetyl(2-tributylstanyletynyl)silan (0,5883g) vao dich huyén phi cua 2-
(4-bromo-2-clo-6-metoxy-phenyl)-3-metoxy-xyclohex-2-en-1-on (0,35g, vi du, xem
Vi du 12, Step 1) trong toluen (17,22mL) trong khi nito. Lam néng hdn hop nay &
nhiét d6 hoi luu trong 3 gid. Hon hop phan tng dugc tach 16p gitra diclometan va
nuée. C6 16p hitu co va tinh ché bing cach sic ky trén silica rira giai bang etyl axetat
trong iso-hexan dé tao ra 2-[2-clo-6-metoxy-4-(2-trimetylsilyletynyl)phenyl]-3-

metoxy-xyclohex-2-en-1-on (0,200g) du¢i dang gdm mau vang.

'"H NMR (500 MHz, CDCly) 7,13-7,17 (m, 1H), 6,86 (s, 1H), 3,73 (s, 3H), 3,66
(s, 3H), 2,69 (t, 2H), 2,45-2,52 (m, 2H), 2,11-2,17 (m, 2H)

Budce 2: Diéu ché 2-(2-clo-4-etynyl-6-metoxy-phenyl)-3-hydroxy-xyclohex-2-en-

1-on

B& sung kali cacbonat (0,116g) vao dung dich chtra 2-[2-clo-6-metoxy-4-(2-
trimetylsilyletynyl)phenyl]-3-metoxy-xyclohex-2-en-1-on (0,200g) trong metanol
(11,02mL). Sau khi khudy trong 2 gid hdn hop phan tng dugc tich 16p giita
diclometan va nuéc. Axit héa 16p nuée bang axit clohydric ddm dic va chiét bang

diclometan. C6 16p hitu co dé tao ra 2-(2-clo-4-etynyl-6-metoxy-phenyl)-3-hydroxy-
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xyclohex-2-en-1-on, Hop chét B-2 (0,064g) duéi dang bot rin mau cam.

Vi du 19: Piéu ché 3-(2-clo-4-etynyl-6-metoxy-phenyl)bixyclo[3,2,1]octan-2,4-
dion, Hop chét B-3

Buéce l: Didu ché 3-[2-clo-6-metoxy-4-(2-
trimetylsilyletynyl)phenyl]bixyclo[3,2,1]octan-2,4-dion

Hon hop cia 3-(4-bromo-2-clo-6-metoxy-phenyl)bixyclo[3,2,1]octan-2,4-dion
(Vi du 7 buéc 6, 0,500g,), trimetyl(2-tributylstanyletynyl)silan (0,812g) va phuc [1,1'-
bis(diphenylphosphino)feroxen]diclo-paladi(Il) diclometan (0,0569g) duoc hoa tan
trong toluen (17mL) va hdi lvu manh hén hop nay trong 3 gio trong khong khi. Hon
hop phan tmg duoc loc qua “Xelit’, rira qua bing etyl axetat. BS sung nudc vao dich
loc va hdn hop dugc tach 16p. Chiét 16p nuée bang etyl axetat khac (x3). Rua céc 16p
hitu co gom lai bé‘lng nude mudi, 1am kho trén magie sulfat khan, ¢6 va tinh ché béng
cach sic ky trén silica rira giai bing etyl axetat trong iso-hexan dé tao ra 3-[2-clo-6-

metoxy-4-(2-trimetylsilyletynyl)phenyl]bixyclo[3,2,1]octan-2,4-dion (0,305g).

IH NMR (CDCl;) 7,19 (m, 1H), 6,89 (m, 1H), 5,48-5,67 (m, 1H), 3,75 (d, 3H),
2,96-3,07 (m, 2H), 2,26 (d, 1H), 2,07-2,18 (m, 2H), 1,74-2,03 (m, 2H), 1,65 (dm, 1H),
0,25 (s, 9H).
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Bugc 2: Diéu ché 3-(2-clo-4-etynyl-6-metoxy-phenyl)bixyclo[3,2,1]octan-2,4-

dion

N\

Cl

oo\

B6 sung kali cacbonat (0,303g) vao dung dich chira 3-[2-clo-6-metoxy-4-(2-
trimetylsilyletynyl)phenyl]bixyclo[3,2,1]octan-2,4-dion  (0,270g) trong metanol
(7,2mL) va khudy hdn hop nay trong 2 gid. Hon hop phan tmg duge ¢d va tach 16p
giita nuéc va diclometan. Rira 16p nuéc bang diclometan khac va sau d6 axit hoa nho
str dung axit clohydric 2M va chiét bang diclometan (x2). Lam kho cic 16p hiru co
gom lai trén magie sulfat khan va c6 dé tao ra 3-(2-clo-4-etynyl-6-metoxy-
phenyl)bixyclo[3,2,1]octan-2,4-dion, hop chit B-3 (0,2165g) dudi dang chit ran mau
vang nhot.
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Céc hop chit khac trong bang T1 dudi diy minh hoa sang ché, va 1a cac phuong
an cu thé ctia cac hop chat co cong thuc (I) theo sang ché. Phén I6n 14, cac hop chét
nay c6 thé duoc diéu ché bang céac phuong phap tuong tu véi cac phuong phéap duoc
thé hién trong Céc vi du va/hodc thé hién trong phan quy trinh néu trén nho st dung

cac vit liéu ban ddu thich hop.

Béang T1

Hop chét Céu tric Dir liéu'H NMR (trong dung moi
4 CDCl; trur khi duge néi rd) hodc

cac dir liéu vat ly khac

8 (delta) 7,34 (d, 1H), 7,29 (dd,
Q 1H), 7,01 (d, 1H), 5,37-5,81 (br.
A-1 s), 2,1 (s, 3H), 2,06 (s, 3H), 1,4-
o o 1,68 (m, 12H).

& (delta) (d4-MeOD) 7,17 (m,
1H), 7,10 (m, 1H), 6,86 (d, 0,5H,
Z ddng phan A), 6,81 (d, 0,5H, ddng
A2 phan B), 2,97 (q, 2H), 1,71-2,26
(m, 11H), 1,67 (m, 1H, déng phan
A hoic B).

§ (delta) 7,16-7,13 (m, 2H), 5,31-
527 (m, 1H), 3,11-3,03 (m, 2H),
= 2,37-2,15 (m, 6H), 2,08 (s, 2H),
A-3 2,04 (s, 3H), 1,96 (s, 1H), 1,86-
1,67 (m, 2H), 1,48-1,32 (m, 2H),
0 0,92-0,85 (m, 3H).
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Hop chat

Cau trac

Dit liéu'H NMR (trong dung moi
CDCIl; trr khi dugce noéi rd) hoac

céc dir liéu vat Iy khac

A-4

8 (delta) 7,35-7,31 (m, 1H), 7,23-
7,20 (m, 1H), 5,40-5,33 (m, 1H),
3,12-3,01 (m, 2H), 2,51-2,26 (m,
3H), 2,24-2,12 (m, 3H), 2,01-1,86
(m, 2H), 1,74-1,67 (m, 1H), 1,28-
1,24 (m, 2H), 1,13-1,04 (m, 3H).

A-5

5 (delta) (d4-MeOD) 7,02-6,99
(m, 2H), 2,99-2,95 (m, 2H), 2,23-
2,17 (m, 3H), 2,03 (s, 3H), 1,98
(s, 3H), 1,92 (s, 3H), 1,83-1,79
(m, 2H), 1,73-1,66 (m, 1H).

A-6

5 (delta) (d4-MeOD) 7,10 (d, 2H),
3,01-2,95 (m, 2H), 2,25-2,18 (m,
3H), 2,06 (s, 3H), 1,94 (s, 3H),
1,86-1,79 (m, 2H), 1,73-1,66 (m,
1H).

A-7

8 (delta) 7,41 (d, 1H), 7,34 (dd,
1H), 7,05 (d, 1H), 2,1 (s, 3H),
1,37-1,83 (brs, 12H).
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Hop chit

Cau trac

Dit liéu'H NMR (trong dung moéi
CDCI; trir khi dugc néi rd) hodc

cac dir 1iéu vat ly khac

A-8

Cl

5 (delta) 7,20 (s, 2H), 3,96 (dd,
2H), 3,39 (dd, 2H), 2,62 (dd, 2H),
2,37 (dd, 2H), 2,20 (m, 1H), 2,07
(s, 3H), 2,04 (s, 3H), 1,62 (m,
3H), 1,42 (m, 2H), 1,32 (m, 2H).

A-9

5 (delta) 7,13 (s, 2H), 6,15-6,25
(br.s), 3,94 (dd, 2H), 3,39 (dd,
2H), 2,60 (dd, 2H), 2,34 (dd, 2H),
2,22 (m, 1H), 2,05 (s, 3H), 2,03
(s, 3H), 2,02 (s, 3H), 1,62 (m,
3H), 1,40 (m, 2H), 1,31 (m, 2H).

A-10

8 (delta) 6,94-6,92 (m, 1 H), 6,79-
6,78 (m, 1 H), 3,71-3,69 (m, 3 H),
3,02-3,01 (m, 2 H), 2,31-2,28 (m,
1 H), 2,20-2,13 (m, 2 H), 2,08-
1,97 (m, 6 H), 1,93-1,81 (m, 2 H),
1,65 (dtd, J = 11,3, 4,4, 1,4 Hz, 1
H).

A-11

§ (delta) 7,48-7,46 (m, 1 H), 7,31-
7,26 (m, 2 H), 7,08-7,01 (m, 1 H),
5,95 (br, 1 H), 3,05-3,02 (m, 2 H),
2,28-2,13 (m, 4 H), 2,05 (s, 3 H),
1,94 (br, 1 H), 1,69-1,62 (m, 1 H).
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Hop chat

Cau trac

Dit liéu'H NMR (trong dung moi
CDCI; trr khi dugc néi r3) hoac

cac dir liéu vat ly khac

A-12

8 (delta) 7,12-7,09 (m, 1 H), 6,84-
6,83 (m, 1 H), 5,66-5,53 (m, 1 H),
3,74-3,72 (m, 3 H), 3,04-3,01 (m,
2 H), 2,28-2,25 (m, 1 H), 2,13-
2,09 (m, 2 H), 2,05 (s, 3 H), 2,04-
1,94 (m, 1 H), 1,89-1,76 (m, 1 H),
1,67-1,63 (m, 1 H).

A-13

O (delta) (d4 MeOD): 8,80 (d,
1H), 8,59 (td, 1H), 8,14 (d, 1H),
7,97 (t, 1H), 7,07 (d, 2H), 4,05 -
3,98 (m, 1H), 3,11 (dd, 2H), 2,95
(dd, 2H), 2,09 (s, 3H), 2,00 (app.
d, 6H).

A-14

& (delta) 8,60 (d, 1H), 7,69 (td,
1H), 7,28 - 7,27 (m, 1H), 7,21 (dd,
1H), 7,08 (d, 2H), 3,78 - 3,74 (m,
1H), 3,66 (s, 3H), 3,38 (dd, 1H),
3,10 - 3,01 (m, 2H), 2,93 - 2,89
(m, 1H), 2,10 (s, 3H), 2,03 (s,
3H), 1,98 (s, 3H).

A-15

5 (delta) 8,60 (d, 1H), 7,69 (td,
1H), 7,28 - 7,27 (m, 1H), 7,21 (dd,
1H), 7,08 (d, 2H), 3,78 - 3,73 (m,
1H), 3,33 (dd, 1H), 3,06 (dd, 1H),
2,99 - 2,88 (m, 2H), 2,09 (s, 3H),
2,04 (s, 3H), 1,98 (s, 3H), 1,86 (s,

-193-




23892

Hop chat Céu tric Dit liéu'H NMR (trong dung moi
96 CDCI; tru khi dugc noi rd) hoic
cac dir liéu vat ly khac
3H).
X-4 & (delta) (d4 MeOD): 8,70 (dd,
(Hop chét 1H), 8,28 (td, 1H), 7,87 (d, 1H),
tham khao: 7,70 (ddd, 1H), 7,16 (d, 2H), 3,94
hop chat so - 3,87 (m, 1H), 3,38 (s, 1H), 3,13 -
sanh: dé so 3,06 (m, 2H), 2,93 - 2,88 (m, 2H),
sanh vé6i 2,12 (s, 3H), 2,01 (s, 3H).
hop chét
A-13)
O (delta) (d4 MeOD): 6,99 (dd, 1
cl = H), 6,81 - 6,87 (m, 1 H), 3,94 (dq,
Alé 2 H), 2,98 (br.s., 2 H), 2,13 - 2,27
(m, 3 H), 2,03 (s, 3 H), 1,79 - 1,91
0 o~ (m, 2 H), 1,62 - 1,73 (m, 1 H),
1,30 (q, 3 H).
& (delta) (d4 MeOD): 7,02-7,01
o & (m, 1H), 6,89-6,87 (m, 1H), 3,72-
3,70 (m, 3H), 2,53-2,51 (m, 1H),
A-17 2,37-2,30 (m, 1H), 2,04 (s, 3H),

2,00-1,92 (m, 1H), 1,89-1,76 (m,
2H), 1,20-1,09 (m, 6H), 1,02 (s,
3H).
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Hop chat

Cau truc

Dit liéu'H NMR (trong dung moéi
CDCI; trr khi duge noéi rd) hoac

cac dir liéu vat ly khac

A-18

5 (delta) 7,12-7,10 (m, 1H), 6,86-
6,82 (m, 1H), 6,01-5,80 (m, 1H),
4,11-3,97 (m, 2H), 3,65-3,60 (m,
2H), 3,37-3,34 (m, 3H), 3,03-2,99
(m, 2H), 2,27-1,78 (m, SH), 2,04
(s, 3H), 1,37-1,30 (m, 1H).

Hop chét

Cau trac

Dit liéu'H NMR (400 MHz, trong
dung moi CDCls, trur khi cé quy
dinh khéc) hodc cac dir li¢u vat ly
khac

A-19

§ (delta) (CD;0OD) 7,10 (s, 1H),
6,96-6,90 (m, 1H), 4,44-4,36 (m,
2H), 2,96 (br, 2H), 2,22-2,14 (m,
3H), 2,02 (s, 3H), 1,87-1,81 (m,
2H), 1,71-1,67 (m, 1H)

A-20

O (delta) 7,12 (s, 1H), 6,84 (s,
1H), 6,00 (br s, 1H), 3,72 (s, 3H),
3,70 (m, 4H), 2,57 (br s, 4H), 2,05
(s, 3H), 1,73 (br t, 2H), 1,67 (br t,
2H)
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Hop chét

Cau trac

Dit liéu'H NMR (400 MHz, trong
dung mo6i CDCl;, trir khi ¢6 quy
dinh khéc) hodc cac dit liéu vat ly

khac

A-21

A\

8 (delta) (500 MHz) 7,16 (s, 2H),
5,38 (br's, 1H), 2,64-2,76 (m, 2H),
2,56-2,63 (m, 2H), 2,37-2,49 (m,
2H), 2,26 (dd, 1H), 2,13 (s, 3H),
2,01-2,07 (m, 9H), 1,76-1,83 (m,
2H)

A-22

§ (delta) (500 MHz) 7,12 (d, 1H),
6,80-6,89 (m, 1H), 5,74 (br s, 1H),
3,66-3,78 (m, 3H), 2,69 (br s, 4H),
2,00-2,15 (m, SH)

A-23

N\

§ (delta) (500 MHz, CD;0D) 7,03
(s, 1H), 6,90 (d, 1H), 3,73 (d, 3H),
2,59-2,68 (m, 4H), 2,33-2,46 (m,
3H), 2,13 (d, 3H), 2,04-2,06 (m,
3H), 1,81 (quin, 2H)

A-24

A

8 (delta) (500 MHz) 7,26 (s, 1H),
7,15 (s, 1H), 2,45-2.81 (m, 4H),
2,17-2,39 (m, 2H), 1,99-2,11 (m,
12H), 1,66-1,75 (m, 1H), 1,56-
1,64 (m, 1H), 1,33 (d, 3H)

A-25

§ (delta) (500 MHz, CD;0D) 7,09
(m, 1H), 6,95 (m, 1H), 3,72 (d,
3H), 2,95 (br s, 2H), 2,14-2,25 (m,
3H), 1,78-1,90 (m, 2H), 1,68 (m,
1H)
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Dir liéu'H NMR (400 MHz, trong

Hop chét ) dung méi CDCls, trir khi ¢6 quy
Céu trac .
S6 dinh khac) hodc cac dir liéu vat ly
khéc
cl Z
(0]
A-26
s CIREN
Z
o
A-27
s o)
S Z
o
A-28
/\S 0o -
Cl
Z
0
A-29
s o
Ci
Z
Q
A-30
s o
Z
0
A-31
o)
0
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Dit liéu'H NMR (400 MHz, trong

Hop chat , dung méi CDCls, trir khi ¢6 quy
Cau truc
96 dinh khac) hodc cac dir liéu vat ly
khac
cl Z
0O
A-32
0 O
0]
F
O
A-33
0]
Cl
=
(@]
A-34
0]
Z
O
A-35
(0]
d (delta) (400 MHz, CDCl5+1 giot
CD;0OD) 7,12 (d, 1H), 6,83 (d,
A-36

1H), 3,72 (s, 3H), 2,42 (brs, 4H),
2,05 (s, 3H), 1,19 (s, 3H), 1,16 (s,
3H)
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Dir lidu'H NMR (400 MHz, trong

Hop chat ) dung mo6i CDCls, trir khi ¢6 quy
Cau trac
sS4 dinh khac) hodc cac dir liéu vat ly
khac
Cl
Z
0]
A-37
O
Z
(0]
A-38
(0]
(0]
Cl
=Z
O
A-39
O
(0]
cl F
A-40
o O~
=
@]
A-41
@]
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Hop chét

Cau trac

Dir lie"H NMR (400 MHz, trong
dung moéi CDCI;, trir khi c6 quy
dinh khac) hodc céc dir liu vat ly
khac

P-1

(=A-14)

5 (delta) 8,60 (d, 1H), 7,69 (td,
1H), 7,28 - 7,27 (m, 1H), 7,21 (dd,
1H), 7,08 (d, 2H), 3,78 - 3,74 (m,
1H), 3,66 (s, 3H), 3,38 (dd, 1H),
3,10 - 3,01 (m, 2H), 2,93 - 2,89
(m, 1H), 2,10 (s, 3H), 2,03 (s,
3H), 1,98 (s, 3H).

P-2

(=A-15)

§ (delta) 8,60 (d, 1H), 7,69 (td,
1H), 7,28 - 7,27 (m, 1H), 7,21 (dd,
1H), 7,08 (d, 2H), 3,78 - 3,73 (m,
1H), 3,33 (dd, 1H), 3,06 (dd, 1H),
2,99 - 2,88 (m, 2H), 2,09 (s, 3H),
2,04 (s, 3H), 1,98 (s, 3H), 1,86 (s,
3H).

P-3

& (delta) (500 MHz) 7,71(d, 2H),
7,35(d, 2H), 7,03(s, 1H), 6,72(3,
1H), 3,77(dd, 4H), 3,64(s, 3H),
3,07(d, 2H), 2,89(d, 2H), 2,67(dd,
2H), 2,02(s, 3H), 1,86-1,71(m,
4H).

P-4

8 (delta) (500 MHz) 7,11 (s, 2H)
3,97 (dd, 2H) 3,40 (tdd, 2H) 2,93
(dd, 1H) 2,64-2,74 (m, 2H) 2,45
(s, 3H) 2,29-2,37 (m, 1H) 2,06-
2,10 (m, 3H) 2,05 (s, 3H) 2,03 (s,
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Dir li¢'H NMR (400 MHz, trong

Hop chét , dung moi CDCls, trir khi c6 quy
Cau truc . .
Sd dinh khac) hodc cac dir liéu vat ly
khac

3H) 1,57-1,71 (m, 4H) 1,39-1,51
(m, 2H) 1,25-1,36 (m, 2H)

S (delta) (500 MHz) 7,04 (s, 2H)
3,13-3,17 (m, 1H) 3,02 (t, 1H)
2,39 (d, 1H) 2,05-2,29 (m, 3H)
2,04 (s, 3H) 2,02 (s, 3H) 1,95-1,99
(m, 3H) 1,70-1,83 (m, 2H) 0,92 (s,
9H)

P-5

5 (delta) (500 MHz) 7,15 (s, 1H)
6,70-6,81 (m, 1H) 4,19-4,28 (m,
2H) 3,23 (dt, 1H) 3,12 (brs, 1H)
2,74-2,83 (m, 2H) 2,29-2,42 (m,
1H) 2,05-2,29 (m, 3H) 2,04 (s,
3H) 1,70-1,91 (m, 2H) 1,23 (t,
3H)

P-6

3 (delta) (500 MHz) 7,03 (s, 1H)
6,75-6,78 (m, 1H) 3,69 (d, 3H)
3,07-3,13 (m, 2H) 2,41 (d, 1H)
2,14-2,.25 (m, 2H) 2,03-2,04 (m,
3H) 2,02-2,11 (m, 1H) 1,78-1,91
(m, 1H) 1,71 (dtd, 1H) 1,01 (d,
9H)

P-7

Can luu ¥ ring mot s6 hop chét nhét dinh theo sang ché co thé ton tai dudi dang

hdn hop cua cac chat ddng phan, bao gdm doi khi 1a cac chét ddng phan dbi anh quay,
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vi du, nhu lwu ¥ & trén, trong cac diéu kién st dung dé thu duoc dir lieu 'H NMR. Khi
xay ra, dit liéu md ta dugc thong bao cho tit ca cac dong phan c6 mat & nhiét do moi
truong trong dung mdi xac dinh. Trir khi c6 quy dinh khac, phd (‘H) NMR proton

dugc boc 19 ¢ day dugce ghi nhdn & nhiét do moi truong.

Céc hop chéit sau B-1, B-2, B-3 hodc B-4 khong phai 1a cdc hop chét c6 cong
thirc (I) theo sang ché. Tuy nhién, mot khia canh doc 14p khac theo sang ché dé xuit
hop chit ma 1a mot trong sb cac hop chét B-1, B-2, B-3 hoic B-4 hoic mubi (vi du,

muoi nong hoa dung) cta chiing:

Dir lie'H NMR (400 MHz, trong

Hop cht , dung méi CDCls, trir khi c6 quy
Cau truc )
Sd dinh khac) hodc cac dir liéu vat ly
khac

5 (delta) (500 MHz) 7,15 (s, 1H),
6,87 (s, 1H), 5,69 (brs, 1H), 3,68
(s, 3H), 3,64 (t, 4H), 3,07 (s, 1H),
2,55 (brs, 2H), 2,48 (dd, 2H),1,68
(t, 2H), 1,63 (t, 2H)

B-1

8 (delta) (500 MHz) 7,22 (d, 1H),
6,91-6,97 (m, 1H), 6,03 (brs, 1H),
3,74 (s, 3H), 3,09-3,16 (s, 1H),
2,39-2,66 (m, 4H), 2,06-2,16 (m,
2H)

§ (delta) (500 MHz, CD;0D) 7,10
(m, 1H), 6,96 (m, 1H), 3,72 (d,
3H), 3,55 (d, 1H), 2,96 (brs, 2H),
2,12-2,26 (m, 3H), 1,79-1,91 (m,
2H), 1,68 (m, 1H)

B-3
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Dir li¢'"H NMR (400 MHz, trong
Hop cht , dung mdi CDCls, trir khi ¢6 quy
Céu truc .
sS4 dinh khac) hodc céc dit li¢u vat ly
khéc
g
Z
oC
B-4
o O~

Céc hop chét ciia Bang 1 dén 27

Cac hop chat ciia Bang 1 dén 25 va Bang 26 va 27 sau ciing minh hoa sang ché,
va ciing 14 cac phuong 4n cu thé ctia cac hop chét ¢6 cong thire (I) theo sang ché. Phin
16n 13, cac hop chat nay c6 thé duogc didu ché bang cic phuong phép tuong tu hoac
tuong duong véi cac phuong phap duoc thé hién trong cac Vi du va/hodc & phan quy

trinh néu trén nho st dung cac vat liéu ban d4u thich hop.

Bang 1 bao gdm 34 hop chét thudc loai sau

trong d6 R', R? va X 1a nhu dugc x4c dinh trong Bang 1.

Bang 1
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Hop ;chét Rl R? <
sO
1,01 metyl hydro metyl
1,02 metyl metyl metyl
1,03 metyl clo metyl
1,04 metyl metoxy metyl
1,05 metyl etynyl metyl
1,06 metyl etyl metyl
1,07 metyl vinyl metyl
1,07A metyl 2-metoxyetoxy metyl
1,07B metyl etoxy metyl
1,08 clo hydro metyl
1,09 clo clo metyl
1,10 clo metoxy metyl
1,11 clo etynyl metyl
1,12 clo etyl metyl
1,13 clo vinyl metyl
1,L13A clo 2-metoxyetoxy metyl
1,13B clo etoxy metyl
1,14 metyl hydro clo
1,15 metyl metyl clo
1,16 metyl clo clo
1,17 metyl metoxy clo
1,18 metyl etynyl clo
1,19 metyl etyl clo
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Hop ;Chét R R? -
sO

1,20 metyl vinyl clo
1,20A metyl 2-metoxyetoxy clo
1,20B metyl etoxy clo
1,21 clo hydro clo
1,22 clo clo clo
1,23 clo metoxy clo
1,24 clo etynyl clo
1,25 clo etyl clo
1,26 clo vinyl clo
1,27 clo 2-metoxyetoxy clo
1,28 clo etoxy Clo

Bang 2 bao gém 34 hop chét thudc loai sau

trong d6 R;, R, va X 1a nhu dugce xéc dinh trong Bang 1. 34 hop chét nay la cac
hop chit 2,01 dén 2,07, 2,07A, 2,07B, 2,08 dén 2,13, 2,13A, 2,13B, 2,14 dén 2,20,
2,20A, 2,20B, va 2,21 dén 2,28.

Bang 3 bao gdm 34 hop chit thudc loai sau
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trong d6 R', R? va X 1a nhu duoc xéac dinh trong Bang 1. 34 hop chit nay 1a cac
hop chat 3,01 dén 3,07, 3,07A, 3,07B, 3,08 dén 3,13, 3,13A, 3,13B, 3,14 dn 3,20,
3,20A, 3,20B, va 3,21 dén 3,28.

Bang 4 bao gdm 34 hop chit thudc loai sau

trong d6 R', R* va X 1a nhu duogc x4c dinh trong Bang 1. 34 hop chit nay 1a cac
hop chit 4,01 dén 4,07, 4,07A, 4,07B, 4,08 dén 4,13, 4,13A, 4,13B, 4,14 dén 4,20,
4,20A, 4,20B, va 4,21 dén 4,28.

Bang 5 bao gdm 34 hop chit thudc loai sau

trong d6 R', R* va X 1a nhu duogc x4c dinh trong Bang 1. 34 hop chét nay 1a cac
hop chat 5,01 dén 5,07, 5,07A, 5,07B, 5,08 dén 5,13, 5,13A, 5,13B, 5,14 dén 5,20,
5,20A, 5,20B, va 5,21 dén 5,28.

Bang 6 bao gdm 34 hop chét thudc loai sau
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trong d6 R', R* va X 1a nhu duge x4c dinh trong Bang 1. 34 hop chét nay 1a cac
hop chét 6,01 dén 6,07, 6,07A, 6,07B, 6,08 dén 6,13, 6,13A, 6,13B, 6,14 dén 6,20,
6,20A, 6,20B, va 6,21 dén 6,28.

Bang 7 bao gdbm 34 hop chit thudc loai sau

trong d6 R', R? va X 1a nhu duge xac dinh trong Bang 1. 34 hop chét nay 1a cac
hop chét 7,01 dén 7,07, 7,07A, 7,07B, 7,08 dén 7,13, 7,13A, 7,13B, 7,14 dén 7.20,
7,20A, 7,20B, va 7,21 dén 7,28.

Bang 8 bao gdm 34 hop chét thudc loai sau

trong d6 R', R? va X 1a nhu dugc xac dinh trong Bang 1. 34 hop chét nay 1a cac
hop chat 8,01 dén 8,07, 8,07A, 8,07B, 8,08 dén 8,13, 8,13A, 8,13B, 8,14 dén 8,20,
8,20A, 8,20B, va 8,21 dén 8,28.

Bang 9 bao gdm 34 hop chét thudc loai sau
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trong do R', R? va X 1a nhu duoc xac dinh trong Bang 1. 34 hop chét nay 1a cac
hop chat 9,01 dén 9,07, 9,07A, 9,07B, 9,08 dén 9,13, 9,13A, 9,13B, 9,14 dén 9,20,
9,20A, 9,20B, va 9,21 dén 9,28.

Béng 10 bao gdm 34 hop chit thudc loai sau

trong do R, R? va X 1a nhu duge x4c dinh trong Bang 1. 34 hop chéit nay dugc
dat tén 1a cac hop chét 10,01 dén 10,07, 10,074, 10,07B, 10,08 dén 10,13, 10,13A,
10,13B, 10,14 dén 10,20, 10,20A, 10,20B, va 10,21 dén 10,28.

Bang 11 bao gdm 34 hop chit thudc loai sau

trong d6 R, R? va X 1a nhu dugc xac dinh trong Bang 1. 34 hop chit nay dugc
dat tén 1a cac hop chat 11,01 dén 11,07, 11,07A, 11,07B, 11,08 dén 11,13, 11,13A,
11,13B, 11,14 dén 11,20, 11,20A, 11,20B, va 11,21 dén 11,28.

Béang 12 bao gdm 34 hop chit thudc loai sau
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trong dé R', R? va X 1a nhu duge xac dinh trong Bang 1. 34 hop chét nay 1a dugc
goi 14 cac hop chat 12,01 dén 12,07, 12,07A, 12,07B, 12,08 dén 12,13, 12,13A,
12,13B, 12,14 dén 12,20, 12,20A, 12,20B, va 12,21 dén 12,28.

Bang 13 bao gdm 34 hop chit thudc loai sau

trong d6 R', R? va X 1a nhu dugc x4c dinh trong Bang 1. 34 hop chit nay 1a duoc
goi 1a cac hop chéat 13,01 dén 13,07, 13,07A, 13,07B, 13,08 dén 13,13, 13,13A,
13,13B, 13,14 dén 13,20, 13,20A, 13,20B, va 13,21 dén 13,28.

Bang 14 bao gém 34 hop chét thudc loai sau

trong d6 R', R? va X 1a nhu duoc x4c dinh trong Bang 1. 34 hop chét nay 1a duoc
goi 14 cac hop chat 14,01 dén 14,07, 14,07A, 14,07B, 14,08 dén 14,13, 14,13A,
14,13B, 14,14 dén 14,20, 14,20A, 14,20B, va 14,21 dén 14.,28.

Bang 15 bao gdm 34 hop chit thudc loai sau
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trong d6 R', R? va X 1a nhu duge x4c dinh trong Bang 1. 34 hop chét nay 1a duoc
goi 1a cac hop chit 15,01 dén 15,07, 15,07A, 15,07B, 15,08 dén 15,13, 15,13A,
15,13B, 15,14 dén 15,20, 15,20A, 15,20B, va 15,21 dén 15,28.

Bang 16 bao gdm 34 hop chét thudc loai sau

trong d6 R', R? va X 1a nhu duge x4c dinh trong Bang 1. 34 hop chét nay 1a dugc
goi 14 cac hop chit 16,01 dén 16,07, 16,07A, 16,07B, 16,08 dén 16,13, 16,13A,
16,13B, 16,14 dén 16,20, 16,20A, 16,20B, va 16,21 dén 16,28.

Bang 17 bao gdm 34 hop chét thudc loai sau

trong d6 R', R* va X 1 nhu dugc x4c dinh trong Bang 1. 34 hop chét nay 1a duoc
goi 14 cac hop chat 17,01 dén 17,07, 17,07A, 17,07B, 17,08 dén 17,13, 17,13A,
17,13B, 17,14 dén 17,20, 17,20A, 17,20B, va 17,21 dén 17,28.

Bang 18 bao gdm 34 hop chit thudc loai sau
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trong d6 R, R? va X 14 nhu dugc x4c dinh trong Bang 1. 34 hop chat nay 1 dugc
goi 1a cac hop chit 18,01 dén 18,07, 18,07A, 18,07B, 18,08 dén 18,13, 18,13A,
18,13B, 18,14 dén 18,20, 18,20A, 18,20B, va 18,21 dén 18,28,

Bang 19 bao gdm 34 hop chit thudc loai sau

trong d6 R', R? va X 1a nhu duoc xac dinh trong Bang 1. 34 hop chit nay 1 duoc
goi 14 cac hop chat 19,01 dén 19,07, 19,07A, 19,07B, 19,08 dén 19,13, 19,13A,
19,13B, 19,14 dén 19,20, 19,20A, 19,20B, va 19,21 dén 19,28.

Bang 20 bao gdm 34 hop chit thudc loai sau

trong d6 R', R? va X 1a nhu duoc x4c dinh trong Bang 1. 34 hop chit nay 1a duoc
goi 1a cac hop chit 20,01 dén 20,07, 20,07A, 20,07B, 20,08 dén 20,13, 20,13A,
20,13B, 20,14 dén 20,20, 20,20A, 20,20B, va 20,21 dén 20,28.
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Bang 21 bao gém 34 hop chét thudc loai sau

trong d6 R', R? va X 1a nhu duge xac dinh trong Bang 1. 34 hop chit nay 1a duoc
goi 1a cac hop chit 21,01 dén 21,07, 21,07A, 21,07B, 21,08 dén 21,13, 21,13A,
21,13B, 21,14 dén 21,20, 21,20A, 21,20B, va 21,21 dén 21,28.

Béng 22 bao gdm 34 hop chit thudc loai sau

trong do R, R? va X 1a nhu duge xé4c dinh trong Bang 1. 34 hop chét nay 1a dugc
goi 1a cac hop chat 22,01 dén 22,07, 22,07A, 22,07B, 22,08 dén 22,13, 22.13A,
22,13B, 22,14 dén 22,20, 22,20A, 22,20B, va 22,21 dén 22,28.

Béng 23 bao gdm 34 hop chit thudc loai sau

trong d6 R', R? va X 1a nhu dugc xac dinh trong Bang 1. 34 hop chit nay 1a duoc
goi 1a cic hop chit 23,01 dén 23,07, 23,07A, 23,07B, 23,08 dén 23,13, 23,13A,
23,13B, 23,14 dén 23,20, 23,20A, 23,20B, va 23,21 dén 23,28.
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Bang 24 bao gdm 34 hop chét thudc loai sau

trong d6 R', R* va X 14 nhu duoc x4c dinh trong Bang 1. 34 hop chét nay 1a duoc
goi 1a cac hop chat 24,01 dén 24,07, 24,07A, 24,07B, 24,08 dén 24,13, 24,13A,
24,13B, 24,14 dén 24,20, 24,20A, 24,208, va 24,21 dén 24,28.

Bang 25 bao gdm 34 hop chit thudc loai sau

trong d6 R, R? va X 1a nhu duoc x4c dinh trong Bang 1. 34 hop chit nay 1a duoc
goi 1a cac hop chat 25,01 dén 25,07, 25,07A, 25,07B, 25,08 dén 25,13, 25,13A,
25,13B, 25,14 dén 25,20, 25,20A, 25,20B, va 25,21 dén 25,28.

Bang 26 bao gdm 34 hop chit thudc loai sau

trong 46 R', R* va X 1a nhu duoc xac dinh trong Bang 1. 34 hop chit nay 1a duoc
goi 1a cac hop chat 26,01 dén 26,07, 26,07A, 26,07B, 26,08 dén 26,13, 26,13A,
26,13B, 26,14 dén 26,20, 26,20A, 26,20B, va 26,21 dén 26,28.
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Bang 27 bao gdm 34 hop chét thudc loai sau

trong d6 R', R* va X 1a nhu dugc xac dinh trong Bang 1. 34 hop chét nay 1a dwoc
goi 1a cac hop chat 27,01 dén 27,07, 27,07A, 27,07B, 27,08 dén 27,13, 27,13A,
27,13B, 27,14 dén 27,20, 27,20A, 27,20B, va 27,21 dén 27,28.

Vi du sinh hoc
Vi du sinh hoc 1A
Thtr nghiém 1A — Thir nghiém trong nha kinh vé hoat tinh diét c6

Céc hat ciia cac loai thir nghiém khac nhau dugc gieo trong dat chuén trong chéu.
Sau khi tréng trong mot ngay (ddi véi trude ndy mam) hodc sau 8 ngay trong (ddi voi
sau ndy mam) trong cic diéu kién dugc kiém soat trong nha kinh (& 24/16°C,
ngay/dém; 14 gid sang; dd 4m 65%), cdy duoc phun bing dung dich phun trong nudc
¢6 ngudn gde tir ché pham chira thanh phan hoat tinh k¥ thuét trong dung dich axeton /
nude (50:50) chira 0,5% Tween 20 (polyoxyetelyen sorbitan monolaurat, CAS RN
9005-64-5). Sau d6 ciy thir nghiém dugc trong trong nha kinh trong cac diéu kién
duoc kiém soét trong nha kinh (& nhiét do 24/16°C, ngay/dém; 14 gio sang; do Am
65%) va duge tudi nudc hai 1an mot ngdy. Sau 13 ngay trude va sau ndy mam, thir
nghiém duoc danh gia bing mét vé phan tram doc tinh thuc vét di véi cay (trong dé

100 = thiét hai toan bo cdy; 0 = khong c6 thiét hai cho cay).

Vi du sinh hoc 1A — Hoat tinh diét c6 trude nay mam
Cay thir nghiém:

Alopecurus myosuroides (ALOMY), Setaria faberi (SETFA), Echinochloa crus-

galli (ECHCG), Solanumnigrum (SOLNI), Amaranthus retroflexus (AMARE),
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Ipomoea hederacea (IPOHE), va Abutilon theophasti Medik. (ABUTH, tén tiéng anh
théng thuong 13 “la nhung®). Trong sd nay, Alopecurus myosuroides (ALOMY),
Setaria faberi (SETFA), va Echinochloa crus-galli (ECHCG) 1 ¢6 mot 14 mam.

Hop chit Tilé % 3 < E é - E
N IR A
g/ ha
A-1 250 | 0 0 90 90 80 0 -
A-2 250 | 0 0 70 90 100 10 -
A-3 250 | 0 0 100 | 100 100 40 -
A-4 250 | 0 0 70 100 100 0 -
A-5 250 | - 0 90 100 100 - 0
A-6 250 | 20 30 100 | 100 100 10 -
A-7 250 | 40 60 30 80 80 20 -
A-8 250 | 70 90 90 90 100 30 -
A-9 250 | 70 | 100 100 | 100 100 20 -
A-10 250 | - 0 100 | 100 100 - 0
A-11 250 | - 70 80 100 100 - 50
A-12 250 | - 0 100 | 100 100 - 0
A-12 62,5 | - 0 100 | 90 90 - 0
Hop chit tham | 250 | - 0 100 | 70 90 - 0
khao (so sanh)
X-4
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Hop chat tham | 30 0 40 0 30 0

khao (so sanh)
X-4

A-13 (hop chat | 250 80 100 100 100 70

theo sang ché,

dé so sanh véi

X-4 & trén)

A-13 (hop chat | 30 100 70 70 100 30

theo sang ché,

dé so sanh véi

X-4 & trén)

A-14 (=P-1) | 250 70 100 100 100 70

A-15(=P-2) | 250 40 100 100 100 50
A-16 250 80 100 100 100 70
A-17 250 60 90 90 100 70
A-19 250 0 60 40 60 0
A-20 250 90 100 100 100 80
A-21 250 90 100 100 100 10
A-22 250 70 100 90 100 60
A-23 250 70 90 90 100 30
A-24 250 80 100 90 100 20
P-3 250 100 100 100 100 80
P-4 250 20 80 80 100 10
P-5 250 0 100 100 100 0
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P-6 250 20 10 10 - 0
P-7 250 0 100 100 100 0
B-1 250 20 80 90 100 0
B-2 250 10 90 60 90 10
B-3 250 90 100 80 90 100
B-4 250 40 70 100 100 10
4 il | — >

Hop chat Tilé =z E‘é é z 8 % E

sé amg | 5|3 |5 S |5 S =
g/ ha

Ghi cha: DAu trir (-) trong bang trén chi ra ring khong c6 phép do nao duoc thuc

hién.

Vi du sinh hoc 1A - Hoat tinh diét c6 sau nay mam

Cay thtr nghiém:

Alopecurus myosuroides (ALOMY), Setaria faberi (SETFA), Echinochloa crus-
galli (ECHCG), Solanumnigrum (SOLNI), Amaranthus retroflexus (AMARE),
Ipomoea hederacea (IPOHE), va Abutilon theophasti Medik. (ABUTH, tén tiéng anh

thong thuong 1a “la nhung®). Trong sd nay, Alopecurus myosuroides (ALOMY),
Setaria faberi (SETFA), va Echinochloa crus-galli (ECHCG) 1a ¢6 m6t 14 mam.

Hop chét

Til¢
dung

g/ha

SOLNI

AMARE

SETFA

ALOMY

ECHCG

[POHE

ABUTH
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A-1 250 | 30 10 70 90 100 90 -
A-2 250 | 20 0 100 | 90 100 30 -
A-3 250 | 20 10 90 90 100 0 -
A-4 250 0 0 80 90 100 0 -
A-5 250 - 0 100 | 100 | 100 - 60
A-5 30 - 10 70 80 100 - 0
A-6 250 | 20 0 90 70 100 20 -
A-6 62,5 | 20 10 90 70 100 30 -
A-7 250 | 50 0 80 80 80 20 -
A-8 250 | 80 40 90 80 100 70 -
A-9 250 | 80 30 90 100 | 100 50 -
A-10 250 - 50 100 | 100 | 100 - 80
A-11 250 - 30 100 | 100 | 100 - 80
A-12 250 - 0dén | 100 | 90 100 - 50

10 dén dén 60
100

A-12 62.5 - 0 100 | 80 100 - 0

Hop chét tham | 250 - 0 100 | 80 100 - 80

khéo (so sanh)
X-4

Hop chét tham 30 - 0 50 60 40 - 0

khao (so sanh)
X-4
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A-13 (hop chat | 250 60 100 | 100 100 80
theo sang ché, dé
so sanh voi X-4
O trén)
A-13 (hop chét 30 30 90 70 80 40
theo sang ché, dé
so sanh véi X-4
O trén)
A-14 (=P-1) 250 20 100 | 100 100 80
A-15 (=P-2) 250 60 100 | 100 100 80
A-15 30 0 100 90 100 20
A-16 250 70 100 | 100 100 60
A-16 30 30 100 90 100 60
A-17 250 0 90 90 100 10
A-19 250 0 90 70 100 0
A-20 250 80 100 | 100 100 80
A-20 30 80 100 | 100 100 80
A-20 8 10 90 90 100 50
A-21 250 20 100 90 100 60
A-21 30 80 70 50 80 10
A-22 250 0 100 90 100 70
A-22 30 20 80 60 90 10
A-23 250 20 100 90 100 70
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A-23 30 - 10 100 60 100 - 30
A-24 250 - 60 100 100 100 - 60
A-24 30 - 0 100 90 100 - 0
P-3 250 - 80 100 90 100 - 80
P-3 30 - 80 100 100 100 - 70
P-3 8 - 20 100 90 100 - 20
P-4 250 - 0 80 80 80 - 0
P-5 250 - 10 90 90 100 - 70
P-5 30 - 0 70 60 80 - 0
P-6 250 - 20 50 50 80 - 0
P-7 250 - 0 100 100 100 - 70
p-7 30 - 0 90 90 100 - 10
B-1 250 - 0 100 100 100 - 60
B-2 250 - 0 90 70 100 - 0
B-3 250 - 0 90 80 100 - 0
B-4 250 - 30 90 100 100 - 70
Hop chat Tilé % 53 < E < = %
4 dung S % g % § a E
g/ ha

Ghi cha: DAu trir (-) trong bang trén chi ra rang khong c¢6 phép do nao duge thuc
hién.
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Vi du sinh hoc 1B
Tht nghiém 1B — Thir nghiém trong nha kinh vé hoat tinh diét ¢

Céc hat cua céc loai cay thr nghiém mot 1a mam va hai 14 mam khac nhau duoc
gieo trong dat chuan trong chiu. Cdy duoc trong trong mot ngdy (trudc nay mam)
hozc trong khoang 12 ngay (khoang = 10-13 ngay) (d6i v6i sau ndy mam) trong céc
diéu kién dugc kiém soat trong nha kinh (loai khi hau 4m & 24/18°C, loai khi hau lanh

& 20/16°C, ca & ngay/dém; 16 gior sang; d6 4m 65%).

“Ché pham dung ngay”, duoc goi 1a “IF50% chira 50 g/lit (toc 1a 5% khoi
lwong/thé tich) thanh phan hoat tinh “k¥ thudt” (tirc 12 khong c6 cong thirc) duge didu
ché bing cach hoa tan thanh phin hoat tinh trong hdn hop cta dung méi hiru co va
chat nhii hoa, chi tiét ciia ching dugc dua ra trong Bang dudi ddy. Sau d6 IF50 nay
dugc tron voi lugng nho thay ddi cia axeton dé gitp hoa tan, trude khi bd sung 2% thé
tich/thé tich dung dich trong nuéc ciia chét bd tro X-77 (ma 1a hdn hop cua alkyl aryl
polyoxyetylen glycol va axit béo tu do trong isopropanol, CAS Registry s 11097-66-
8), lam chat pha lodng trong nuéc, dé tao ra dung dich phun trong nuéc ma chira ndng
d6 dinh trudc cta thanh phan hoat tinh (ma thay ddi phu thudc vao ti 1& dung thanh
phan hoat tinh cho cdy) va 0,2% thé tich/thé tich chat b trg X-77. Dung dich phun
trong nude nay sau d6 dugc phun Ién cay, sau mot ngay trong (di voi trude ndy mam)

hodc sau 12 ngay trong (d6i véi sau ndy mam).

Béang: Thanh phan ctia hén hop chira dung méi hitu co va chit nhii héa ding lam

bazo cho ché phdm ding ngay (IF50).

Thanh phan Nha M0 ta hoa hoc CAS Luong /%
cung Registry s6 | khoi lugng
cép
Emulsogen EL360 | Clariant | Etoxylat ctia dau thau | 61791-12- 11,12
™ dau (Iam chét nhii 6
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hoa)

N-metylpyrolidon Dugc | 1-metyl-2-pyrolidon | 872-50-4 44,44
ban

rong rai

Dowanol DPM '™ Dow dipropylen glycol 34590-94- 44,44

glycol ete 8

monometyl ete

Sau d6 cdy thir nghiém dugc tréng, trong nha kinh trong céc diéu kién dugc kiém
soat (& 24/18°C hodc 20/16°C (ngay/dém) nhu dwoc dé cap & trén; 16 gid chiéu sang;
d6 4m 65%) va tudi nude hai 1n mot ngay. 15 ngay sau khi dung thude diét c¢6 (15
DAA) (d6i v6i sau ndy mam), hodc 20 ngay sau khi dung thudc diét ¢ (20 DAA) (dbi
v6i truGe ndy mam), cdy thir nghiém duoc danh gia bang mat, va diém s phin trim
doc tinh thuc vat duoc danh gia duoc dua ra dbi voi mdi 1an dung diét c6 trén mdi loai

ciy (trong d6 100% = thiét hai toan bd cdy; 0% = khong c6 thiét hai dbi voi cay).

Mot sb cay thir nghiém 1a nhu sau:

Cay trong khi hau mat: Triticum aestivum (TRZAW, lta mi mia dong), Brassica
napus (BRSNN, cai dau, con goi 1a hat cai diu), Beta vulgaris(BEAVA, ci cai
duong).

Cay trong khi hau 4m: Glycine max (GLXMA, dau nanh).

Coé mot 14 mam khi hiu mat (“mua mat”): Alopecurus myosuroides (ALOMY),
Avena fatua (AVEFA), Lolium perenne (LOLPE).

Co mdt 14 mam khi hdu 4m (“mia 4m”): Setaria faberi (SETFA), SORVU
(Sorghum bicolor (L) Moench ssp. Bicolor, orSorghum vulgare Pers.), Digitaria

sanguinalis (DIGSA), Echinochloa crus-galli (ECHCG), va
Brachiariaplantaginea(BRAPL).

Vi du sinh hoc 1B — Hoat tinh diét co trude nay mam
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Hop | Appl.
chétRateEé%%%é%éE%gg
s |em B 22|82 2|88 (3|88 &
)
A-1 500 |40 | 10 | 60 | 10 | 70 | 10 | 100 | 50 | 60 | 60 | 100 | 90
g/ha
A-2 500 |60 | O |40 | O | 100 | 80 | 100 | 90 | 80 |100 | 100 | 100
g/ha
A-5 500 {20 O |90 | O | 80 |40 | 100 | 90 | 90 100 | 100 | 100
g/ha
A-6 125 |10 | 0 [70 | O | 60 | 40 | 80 | 80 | 80 [100 | 60 | 80
g/ha
A-9 125 |20 | 10 | 80 | 20 | 80 | 80 | 100 | 100 | 90 | 100 | 90 | -
g/ha
A-10 | 125 |20 0 | O | O | 80 |60 | 100 | 80 | 80 | 90 | 90 | 80
g/ha
A-12 | 250 |30 [ 40 |20 | 10 | 60 | 50 | 100 | 100 | 90 | 100 | 100 | 100
g/ha
A-13 | 250 |20 |20 |70 | 10 | 80 | 30 | 100 | 80 | 80 | 100 | 90 | 90
g/ha
A-14 | 250 |40 | 20 [ 60 |30 | 80 | 70 | 100 | 90 | 80 | 100 | 80 | 90
(=P- g/ha
1)
A-15 | 125 | 0 |10 |8 | O | 80 |50 | 90 | 80 | 80 [ 100 | 80 | 90
(=P- g/ha
2)
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A-16 | 250 | 0 |20 O | O | 50 [ 40| 70 | 90 | 80 | 100 | 80 | -
g/ha

A-17 | 250 | O 10| O | O 0 |60 | 50 | 50 | 50 | 100 | 100 | -
g/ha

Ghi cht: Dau trir (-) trong bang trén chi ra rang khong c¢6 phép do nao dugce thuc

hién.

Vi du sinh hoc 1B - Hoat tinh di¢t ¢ sau nay mam

Hop | Appl.

chit | Rate

< | Z O

, (g/ha) ?{j g % > | = § E § E § @) d

BOFTISIEZ21518 21205828 |z
= @) /M M < < — % ) ) 84| as]

A-1 |60 80 |70 [70 |30 |80 |60 |80 |70 |0 80 |90 |90

g/ha

A-2 |60 80 |40 |70 |10 |90 |80 |80 |100 |80 | 100 | 100 | 100
g/ha

A-5 500 |80 |40 {80 |30 [90 |80 |80 | 100 | 100 | 100 | 100 | 100
g/ha

A-5 | 125 70 |30 |80 |30 |80 |80 |80 | 100 | 100 | 100 | 100 | 100
g/ha

A-5 |60 30 {20 |70 |40 |80 |30 |70 |90 |80 |100 |100 | 100
g/ha

A-5 |30 30 |10 |70 |40 |70 |30 |30 |80 (70 |90 |100 |90
g/ha |

A-6 |60 40 |0 (60 [50 |50 |60 |70 | 100 |90 |100 {90 | 100
g/ha
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A-6 |30 - 0O 1[40 {40 |50 |50 |40 |100 {90 |100 |90 |90
g/ha

A-8 |30 50 |50 {70 {30 {80 |70 |40 |90 |90 |100 |100 |90
g/ha

A-9 |30 60 |60 |50 |0 |8 |70 |60 [90 |80 |100 |100 |-
g/ha

A- 125 80 |20 |60 [20 | 100 [40 |80 | 100 | 100 | 100 | 100 | 100

10 g/ha

A- |30 60 |10 |40 |20 |60 |20 |30 |80 |100({90 |90 |90

10 g/ha

A- 125 60 |10 |80 |20 |70 |30 |70 |80 | 100|100 | 100 | 100

12 g/ha

A- |30 40 (0 |60 |O |10 |O |O |70 |80 |100 |90 |70

12 g/ha

A- 125 30 |60 |70 |20 |30 |20 |70 |80 [& |80 |80 |100

13 g/ha

A- 125 80 |70 |70 {40 |80 |60 |8 |90 |100 | 100 | 100 | 100

14 g/ha

(=

P-1)

A- |30 60 |40 |60 |30 |70 |20 |70 |80 |80 [80 |80 |70

14 g/ha

(=

P-1)

A- 125 80 |60 |70 |30 [8 |80 |90 | 100 | 100 | 100 | 100 | 100

15 g/ha

(=

P-2)
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A- |30 70 (20 |60 [30 |70 |60 |80 |80 |80 |90 |80 |100
15 g/ha

A- 125 60 (30 |50 [0 |8 |60 |70 |100 | 100 | 100 | 100 |-
16 g/ha

A- 30 10 {O (10 |O |20 |O |20 |8 |8 |80 |80 |-
16 g/ha

A- 250 10 {10 |10 |10 |50 |O |20 (8 |8 |70 |90 |-
17 g/ha

A- 250 10 {20 |30 |30 |0 20 |0 |80 |100]90 |90 |70
18 g/ha

Hop | 125 0 (0 |20 |- 40 (0 |40 |80 |- 80 |60 |80
chat | g/ha
SO
sanh

X-9

Hop | 60 0 |0 [0 |- 20 [0 |0 |80 |- 70 |40 |80
chit | g/ha
SO
sénh

X-9

Hop | 60 20 10 (0 |- &80 |50 |70 |100 |- 100 | 70 |90
chit | g/ha
SO

sanh

10
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Hop |Ti lé

chat | dung

r | (g >

6 2152|158 |2lels|B|z |8 |2

w |§1812]518 5518|5883
ElolalmlZ |2l 2l8l218a|l8 13

Ghi cht: D4u trir (-) trong bang trén chi ra ring khong ¢6 phép do nao duge thuc

hién.

=
O
Ghi chi: Hop chit A-5 ¢6 c4u trac sau: ©
O
£ . \ @)
Hop chat so sanh X-9 1a
O
Hop chit so sanh X-10 13 © ; day 1a hop chit 21,115 duogc boc

16 & trang 105 cia WO 01/17972 A2. Hop chit so sanh X-10 cho thdy & cai nhin dau
tién hoat tinh sau ndy mam thap hon trén ECHCG (& 60 g/ha) so v6i hop chit A-5 cua

sang cheé.

Ghi chu: Dir liéu hoat tinh diét c6 (vi du, sau ndy mam) duoc thé hién & trén
trong vi du sinh hoc 1B dbi véi cac Hop chét so sanh X-9 va X-10 duoc cho 1a c6 kha
nang dugc do cach day vai nam, c6 thé sir dung bién thé ciia phuong phap thir nghiém
néu trén. Ciing nhu vay, ddi v6i hoat tinh sau ndy mam cia X-9 va X-10 hién nay

khéng biét chinh x4c bao nhiéu ngay sau khi ding thudc diét co, doc tinh thue vat trén
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cay duogc do.

Vi du sinh hoc 2 — dit li€u diét ¢b so sanh

Dit liéu diét c6 so sanh duoc dua ra dudi day ddi véi mot sé hop chit vi du vai
cic  nhéom  dau  4-(prop-1-ynyl)-2,6-dimetylphenyl  hoic 4-(cloetynyl)-2,6-
dimetylphenyl, so v6i cac hop chit twong dwong véi cic nhom dau 4-etynyl-2,6-
dimetylphenyl hodc 2,4,6-trimetylphenyl nhu sau. Dt li€u diét cé so sanh cling dugc
dua ra dudi ddy ddi voi mot sé hop chit vi du véi cac nhom dau 4-(prop-1-ynyl)-2-
clo-6-metoxyphenyl, so v6i cac hop chat twong duong véi cac nhom ddu 4-etynyl-2-
clo-6-metoxyphenyl hodc 4-(but-1-ynyl)-2-clo-6-metoxyphenyl hodc 4-metyl-2-clo-6-

metoxyphenyl hodc 2-cld-6-met0xyphenyl nhu sau.

Trir khi duge quy dinh khéc, tAm chin nha kinh dbi véi hoat tinh diét co la gén
nhu giéng vai loai duge thé hién & vi du sinh hoc 1A (Thir nghiém 1A) néu trén. Tén

viét tit cia ¢6 1a nhu dugc x4c dinh trong vi du sinh hoc 1A.

Vi du sinh hoc 2: Hoat tinh diét ¢ sau nay mam (dir li€u so sanh)

Bang B2(A) — Hoat tinh di¢t cd sau ndy mam (phén trdm doc tinh thuc vat) & ti 1€
dung 62,5 g/ha la nhu sau:

Hg . [ @) <
,Op . Céu trac = % 9 @) s E
chét s6 o = 5 > =
,4 < s < )
= khong 80 90 khong 40
o duoc duoc
A-l thir thr
o)
o)
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= Cl | khong | 50 60 khong | 60
9 duoc duoc
AT thir thir
0
0
’ ~~ | khéng | 10 0 khong | 30
Vidu 0
duoc duoc
inh
S0 S0 thir thir
X-1 O~ o
P Cl | khong 70 100 khong 90
Z4
0 duoc duoc
A-6
thir thir
0]
g7 khon 10 70 khon 60
Vi du o 7 s 8
duoc duoc
so sanh
thir thir
X-2 o
0 khong 80 100 | khong 90
o)
A-8 U duoc duoc
= cl thir thir
O khong 90 100 | khong | 90
A-9 ° T dugc dugc
X thir thir
Vidu 60 50 khong 70
so sanh duoc
X.3 thir
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o)

0]
Ghi cha: Hop chét cta vi du so sanh X-3 ( X ) dugc bde 10

dudi dang hop chat 13,041 trong Bang 13 & trang 78 cia WO 2010/046194 Al
(Syngenta Limited), sau khi tham khao chéo dén cac phan tir thé phenyl dugc boc 16
trong hop chit 1,041 trong Bang 1 & céc trang 67-69 ctia WO 2010/046194 Al.

Bang B2(B) — Hoat tinh diét c6 sau nay mam (ph.;in trdm doc tinh thuc vat) & ti 1€

dung 15,625g/ha 1a nhu sau:

Hop , m ©) <
L, Cau tric S % o Q E §
chat s6 o = % > 3
— < m < N

= khong 10 20 khong 20
o duoc duoc
A-l thir thir
(0]
0
P Cl | khong 30 0 khong 40
Q duoc duoc
AT thir thir
0
0
’ ~~ | khong | 20 0 khong 0
Vidu 0
dugc duoc
So sanh
thir thir
X-1 © 0
Cl | khong 70 90 khong 90
=
0 dugc duoc
A-6
thir thir
@]
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Ghi chu: Hop chét cta vi du so sanh X-3 (

0

_ khon 0 0 khon 50
Vi du = 8 8
. duoc duoc
so sanh
tha thir
X-2
khong 70 90 khong 80
A-8 duoc duoc
S , ,
cl tht thu
khong 80 100 khong 80
A-9 duogc dugc
X thir thir
Vi du khong 30 20 khong 60
so sanh duoc duoc
X3 S thi thi
(0]

x ) dugce boc 16

1a hop chét 13,041 trong Bang 13 & trang 78 cia WO 2010/046194 Al (Syngenta

Limited), sau khi tham khao chéo dén cac phan tir thé phenyl dugc boc 16 trong hop
chat 1,041 trong Bang 1 & céc trang 67-69 ciia WO 2010/046194 Al.

Bang B2(C) — Hoat tinh diét c6 sau nay mam (phén trdm ddc tinh thuc vat) o ti [€

dung 30 g/ha la nhu sau:

Cay thu nghiém: Alopecurus myosuroides (ALOMY), Setaria faberi (SETFA),
Echinochloa crus-galli (ECHCQG), Amaranthus retroflexus (AMARE), va Abutilon
theophasti Medik. (ABUTH, tén tiéng anh thong thuong 1a “la nhung®). Trong sb nay,
Alopecurus myosuroides (ALOMY), Setaria faberi (SETFA), va Echinochloa crus-
galli (ECHCG) 13 ¢6 mot 14 mam.
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Hc , > @) an
P Chu tritc = = = o 2
chét so é E 8 5 =2
< x < o <
=
0
A-5 10 70 80 100 0
@]
g
7
OCI
A-12 0 90 90 100 40
@) SN
Cl =
@]
B-3 0 60 30 70 0
o) BN
=
=
OCI
B-4 20 70 60 80 0
(@] o<
Hop
chét
tham Cl
khao 30 60 30 80 10
(So o O
sanh)
X-5
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A-13

30

90

70

80

40

Hop
chét
tham
khao
(So
sanh)

50

60

40

A-20

A\

Cl

80

100

100

100

&0

B-1

A\

Cl

70

70

80

10

20

10

20

10
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A-22

20

&0

60

90

10

B-2

70

80

A-21

\

80

70

50

80

10

Hop
chat
tham
khao
(So
sanh)

X-7

20

30

10

A-24

N\

100

90

100

chat
tham
khao
(So
sanh)

80

70

70
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Hg . @) ani
. op’ Cau truc g E % Q S
chat s6 = 0 0 > % m
< 7] < s <
0
Ghi chu: Céac hop chit tham khao (so sanh) X-7 ( s 0 ) va
o
X-8 (S 0 ) 1an Tugt duge boc 16 dudi dang cac hop chit T12 va

T18 ¢ trang 47 cia WO 2008/110308 A1 (Syngenta Participations AG).

Bang B2(D) — Hoat tinh diét c6 sau nidy mam (phan trim doc tinh thuc vat) & ti 16

dung 8 g/ha la nhu sau:
H .
’op i Cau trac E é E 8 E
chat s6 § = 3 . E
< A < 53 <
=
0
A-5 0 30 50 80 0
)
.
2
OCI
A-12 0 50 40 90 10
O RN
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B-3

20

20

Referen
ce
(Comp-
arator)
Com-
pound
X-5

30

20

A-13

AN

80

60

80

Referen
ce
(Comp-
arator)
Com-
pound

X-4

40

40

20

A-20

Cl

N\

10

90

90

100

50
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B-1 0 30 10 20 0
Cl Z
O
A-22 0 70 10 80 0
o} O
Cl =
(0]
B-2 0 10 0 0 0
o} O
FZ
0
A-21 30 50 50 80 70
s o
Referen
ce
(Comp- 0
arator) 0 0 0 0 0
Com- | s 0
pound
X-7
Hop . S
., Cau truc ﬁ § S 8 E
chat so § = S 5 g
< 2 < Sa| <
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Ghi chu: Hop chit tham khao (so sanh) X-7 ( S 0 ) dugc
boc 10 12 hop chit T12 & trang 47 cia WO 2008/110308 A1 (Syngenta Participations
AQG).

Vi du sinh hoc 3

Thir nghiém ddi véi vi du sinh hoc 3 — Thir nghiém trong nha kinh vé hoat tinh

diét c6, nho st dung cac h¢ chit bd trg khac nhau

Vat liéu va phuong phép

Ung dung diét c6: Dung phun 1én 14 sau ndy mam, 200L/ha, thudong 12 mot hoic

hai 1an lap dbi véi o dai (tuy thude vao ti 1€ dung), va hai lan 13p lai v&i dau nanh.

Khi hau: Piéu kién 4m chudn (nhiét d6i), trong nha kinh. Dic biét 13, didu kién
trong nha kinh 14 24 °C / 18 °C ngay/dém; 16/8 gid sang/tdi; 46 4m 65%.

Cay: Ung dung diét c6 dién ra & cac giai doan sinh truéng sau dbi véi ciy ma
bao gdm bén canh cdc loai khdc mot hodc nhiéu cac cdy sau (thuong 14 Qua trinh ding
diét co dién ra trén it nhét sau cay sau: DIGSA, ELEIN, SETFA, GLXMA Nikko, va
GLXMA TMG133, va BRADC hoac BRAPP):

Brachiaria decumbens (BRADC) — giai doan sinh trudng (GS) 12 hodc 13 (hoac
GS 12) — hoic, néu BRADC khéng duoc sit dung, thi Brachiaria platyphylla (BRAPP)
— giai doan sinh truéng 12 hodc 13

Digitaria sanguinalis (DIGSA) — giai doan sinh trudng 12 hodc 13
Eleusine indica (ELEIN) — giai doan sinh truédng 12 hodc 13

Setaria faberi (SETFA) — giai doan sinh truéng 12 hoac 13

Echinochloa crus-galli (ECHCG) — giai doan sinh truéng 12 hoac 13
Sorghum halepense (annual) (SORHA) — giai doan sinh trudng 12 hodc 13
Panicum dichotomiflorum (PANDI) — giai doan sinh truéng 12 hodc 13
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Cay Glycine max (GLXMA, dau nanh) “Nikko” — giai doan sinh trudng: Ba 14
chét thir nhit

Cay Glycine max (GLXMA, d4u nanh) “TMG133” — 1a Roundup Ready ™ cay
ddu nanh chiu glyphosat TMG133 (thudng dugc ban bdi hang Monsanto & Brazil) —

giai doan sinh truéng: Ba 14 chét thir nhét.

Céc ché pham diét co duge thir nghiém:

MB&i hop chat thir nghiém duogc ding v6i mot trong s cac hé chét bd tro sau (tat
ca céc tri s6 phan trim 14 ndng d6 cudi trong hdn hop phun chira nuéce):

Hé bd trg 1: 0,5% thé tich/thé tich Adigor ™ *, 1,0% thé tich/thé tich AMS
(amoni sulphat) va 12,5% thé tich/thé tich IPA (ruou isopropyl).

Hé b tro 2: 0,5% thé tich/thé tich Adigor ™ * va 12,5% thé tich/thé tich IPA
(ruou isopropyl).

He¢ b6 trg 3: 0,5% thé tich/thé tich Hexamoll ™ DINCH **, 1,0% thé tich/thé
tich AMS (amoni sulphat) va 12,5% thé tich/thé tich IPA (rugu isopropyl).

* Adigor ™ (hién ban sin & nhidu nudc tir hang Syngenta) 1a ché pham c6 nhii

hoa bao gom:

(i) rwou duogc etoxyl hoa, phé bién 14 bao gém rugu bac cao dugc etoxyl (vi du,

etoxylat ctia ruou trong d6 ruou nay 1a ruou nam trong khoang C1,-Cay); va

(ii) hdn hop ctia hydrocacbon ning thom, phd bién 1a bao gdm (vi du, bao gdm
50% hodc nhiéu hon hydrocacbon ning thom ctia) hén hop cua naphtalen ma mdi
trong s6 d6 dugc thé bang mot hodc nhiéu alkyl trong d6 (céc) alkyl nay co tong cong

1-4 nguyén tr cacbon trén mdi phan tir naphtalen (vi du, Solvesso 200 ND TM); va

(iii) khoang 47% khdi lugng va/hodc 45% khdi lugng/thé tich (d6i véi ché phdm
¢d nhii hoa) cia dau hat cai diu metyl hoa (metyl este cia dau hat cai dau) (vi du,

Agnique ME 18 RD-F ™), lam chét bd tro.
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*% Hexamoll ™ DINCH ™ 1la di-isononyl este cua axit 1,2-xyclohexan

0
O/[iso-CgH19]

O\[iso-CgH19]
dicacboxylic ( O , Ping ky CAS sd 166412-78-8), va thuong
dugc ban tir hang BASF. “Isononyl” trong ngit canh niy dwgc hiéu 1a hdn hop cia hai

hoic nhiéu chét déng phén phan nhanh ctia CoHjs.
Phuong phap:

Hat cdy c6, phd bién 1a bao gdm bén canh cdc loai khdc [ Brachiaria decumbens
(BRADC) hodc Brachiaria platyphylla (BRAPP)], Digitaria sanguinalis (DIGSA),
Eleusine indica (ELEIN), Setaria faberi (SETFA) dugc gieo trén cac khay hat (mang)
chira dit sét nhiéu mun (pH 7,0, 2,2% chét hitu co, “Trough Mix A”); va hat dau nanh
dugc gieo trong chiu chira ciing loai dt véi 3 cdy dau nanh mdi chiu. Cac cay dugc

phun thude diét c6 thir nghiém khi chiing dat cac giai doan sinh truéng néu trén.

Céc dung dich diét c6 thir nghiém duoc didu ché bing cach tron cac phan phén
udce thich hop cua (céac) chét thir nghiém va hé bd trg chi ra *** § trén trong nudce khir

ion dé tao ra nong do xtr ly mong muon.

Ung dung diét ¢6 dugc thuc hién dudi dang phun 1én 14, nho st dung xe phun.
Sau Qua trinh dung diét co, cay dugc tudi nuée hai 1an mdi ngay sudt qua trinh thir

nghiém.

Dénh gia béng mit % thiét hai diét co duoc thuc hién 7 va 14 ngay sau Qua trinh
dung diét c6 (DAA) (hodc, trong mot sd it truong hop, 7 va 15 DAA), va két qua duoc
ghi nhan duéi dang % thiét hai diét co biéu kién trong d6 0% = khong c6 thiét hai cho
cay va 100% = toan bd cdy bi chét.

*++ He bd trg = Adigor ™ hodc Hexamoll DINCH ™ & 0,5% thé tich, va 12,5%
thé tich/thé tich IPA (ruou isopropyl), va trong hau hét cac truong hop con ¢6 1,0% thé
tich/thé tich AMS (amoni sulphat); tit ca tri s6 phan tram 1a ndng do cudi trong hdn
hop phun chira nuée.

Vi du sinh hoc 3 — Hoat tinh sau ndy mam — Két qua & 14 hodc 15 Ngay sau Qua4 trinh

dung diét cd
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Céc hop chit A-5, A-6, A-10, A-12, A-16, A-20, A-21, A-22, A-23 va A-25, 1A
cac hop chét c6 cong thire (I) theo sang ché, va hop chét B-1, dugc kiém tra trong

phuong phéap thir nghiém gan nhu dugc mé ta & trén.

Céc hop chit A-5 va A-10 dugc thr nghiém nho st dung 0,5% thé tich/thé tich
Adigor ™ + 12,5% thé tich/thé tich hé thir nghiém IPA. Cac hop chit A-6, A-12, A-
20, A-21, A-22, A-23, A-25 va B-1 duoc thir nghiém nho st dung 0,5% thé tich/thé
tich Adigor ™ + 1,0% thé tich/thé tich AMS + 12,5% thé tich/thé tich hé bd trg IPA.
Hop chit A-16 duoc thir nghiém nhd st dung 0,5% thé tich/thé tich Hexamol Dinch
™ 1 1,0% thé tich/thé tich AMS + 12,5% thé tich/thé tich hé b tro IPA.

Phan tram thiét hai do diét c6 / kiém soét cdy, & 14 ngay sau qua trinh dung diét
cd (DAA) (hoic, trong mdt s it trudng hop, & 15 DAA), dbi voi cac hop chét thir
nghiém va dbi véi mot sb cdy thir nghiém, 13 ndm trong khoang sau.

Kiém so4t Brachiaria decumbens (BRADC) hodc Brachiaria platyphylla
(BRAPP), ca hai déu 1a ¢6 dai khi hau 4m (mua 4m)

O 14 hodc 15 DAA, mdt sd hop chét thir nghiém (Hop chat A-12, A-16, A-22
hodc A-23) cho thdy phan trim kiém soat (phan tram doc tinh thuc vat trén)
Brachiaria decumbens (BRADC) nam trong khoang tir 80% dén 95%, khi dung sau
nay mam & ti 1¢ dung 13 8g/ha.

O 14 DAA, mét s6 hop chét thir nghiém (Hop chat A-5 hogc A-10) thé hién phan
tram kiém soat Brachiaria decumbens (BRADC) nam trong khoang tir 65% dén 75%,
khi dung sau ndy mam & ti 18 dung 13 8g/ha.

O 15 DAA, mét s6 hop chét thir nghiém (Hop chit A-21 hodc B-1) thé hién phan
tram kiém soat Brachiaria decumbens (BRADC) nim trong khoang tir 50% dén 55%,
khi dung sau ndy mam & ti 1 dung 13 8g/ha.

O 14 DAA, Hop chit A-25 thé hién phan tram kiém soat Brachiaria decumbens
(BRADC) 12 15%, khi ding sau ndy mam & ti 1& ding 1a 8g/ha.

O 14 DAA, mét s6 hop chét thir nghiém (Hop chét A-6 hodc A-20) thé hién phan
tram kiém soét Brachiaria platyphylla (BRAPP) nam trong khoang tir 95% dén 100%,

khi dung sau nady mam & ti 18 dung 1a 8g/ha.
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Kiém soat Digitaria sanguinalis (DIGSA), c¢é dai khi hiu 4m (mda 4m)

O 14 hodc 15 DAA, mdt sé hop chat thir nghiém (Hop chédt A-5, A-6, A-10, A-
12, A-16, A-21, A-22 hoic A-23) cho thdy phin trim kiém soat (phdn trim doc tinh
thuc vat trén) Digitaria sanguinalis (DIGSA) nam trong khoang tir 85% dén 95%, khi
ding sau ndy mam & ti 1 dung 12 8g/ha.

O 14 DAA, Hop chit A-20 thé hién phan tram kiém soat Digitaria sanguinalis
(DIGSA) 14 100%, khi ding sau ndy mam & ti 1& ding 12 8g/ha.

O 15 DAA, Hop chat B-1 thé hién phan tram kiém soat Digitaria sanguinalis
(DIGSA) 12 85%, khi ding sau ndy mam & ti 1é dung 1a 8g/ha.

O 14 DAA, Hop chit A-25 thé hién phin tram kiém soat Digitaria sanguinalis
(DIGSA) 12 60%, khi ding sau ndy mam & ti 1& dung 1 8g/ha.

Kiém soét Eleusine indica (ELEIN), ¢o dai khi hiu 4m (mua 4m)

O 14 hoic 15 DAA, mét s6 hop chit thir nghiém (Hop chit A-6, A-10, A-12, A-
16, A-21, A-22, hodc A-23) cho thay phan trim kiém soat (phan trim doc tinh thuc vt
trén) Eleusine indica (ELEIN) nim trong khoang tir 80% dén 99%, khi dung sau nay
mam & ti 1¢ dung 1a 8g/ha.

O 14 DAA, Hop chét A-5 thé hién phan tram kiém soat Eleusine indica (ELEIN)
14 45%, khi ding sau ndy mam & ti 1& dung 12 8g/ha.

O 14 DAA, Hop chit A-20 thé hién phin trim kiém soat Eleusine indica
(ELEIN) 12 95%, khi dung sau nay mam & ti 1¢ dung 1a 8g/ha.

O 15 DAA, Hop chét B-1 thé hién phan trim kiém soat Eleusine indica (ELEIN)
12 20%, khi dung sau ndy mam & ti 1& dung 1a 8g/ha.

Kiém soat Setaria faberi (SETFA), c¢6 dai khi hiu 4m (mua 4m)

O 14 hoic 15 DAA, mot s6 hop chét thir nghiém (Hop chit A-5, A-6, A-10, A-
12, A-16, A-21, A-22 hoic A-23) cho thiy phan trim kiém soat (phin trim ddc tinh
thuc vét trén) Setaria faberi (SETFA) nim trong khoang tir 85% dén 95%, khi ding
sau ndy mam ¢ ti 1 dung 1a 8g/ha.
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O 14 DAA, Hop chit A-20 thé hién phan traim kiém soat Setaria faberi (SETFA)
14 98%, khi ding sau ndy mam & ti 1& dung 1 8g/ha.

O 15 DAA, Hop chat B-1 thé hién phan tram kiém soét Setaria faberi (SETFA) la
50%, khi ding sau ndy mam & ti 1é dung 1a 8g/ha.

O 14 DAA, Hop chét A-25 thé hién phan trim kiém soat Setaria faberi (SETFA)
12 40%, khi dung sau nay mam & ti 1é dung 1a 8g/ha.

Kiém soat Echinochloa crus-galli(ECHCG), ¢6 dai khi hau 4m (mua 4m)

O 14 DAA, mét s6 hop chit thir nghiém (Hop chit A-5, A-10, A-12 hoic A-22)
thé hién phin trim kiém soat Echinochloa crus-galli (ECHCG)nam trong khoang tir
95% dén 98%, khi ding sau nay mam & ti 1 dung 1 8g/ha.

O 14 DAA, Hop chit A-25 thé hién phan tram kiém soat Echinochloa crus-galli
(ECHCG)of 45%, khi dung sau nay mam ¢ ti 1¢ dung 1 8g/ha.

Kiém soat Sorghum halepense (quanh nim) (SORHA), c6 dai khi hau 4m (mua

4m)

O 14 DAA, mét s hop chét thtr nghiém (Hop chit A-5, A-10, A-12, A-22 hoic
A-25) thé hién phan tram kiém soat Sorghum halepense (quanh nim) (SORHA)nim
trong khoang tir 70% dén 99%, khi diing sau ndy mam & ti 1& dung 1a 8g/ha.

Kiém so4t Panicum dichotomiflorum (PANDI), ¢ dai khi hdu 4m (mua 4m)

O 14 DAA, mdt s hop chit thir nghiém (Hop chat A-5, A-10, A-12, A-22 hoic
A-25) thé hién phéan trim kiém soat Panicum dichotomiflorum (PANDI)nim trong
khoang tir 85% dén 99%, khi diing sau ndy mam & ti 1& dung 1a 8g/ha.

Ddc tinh thuc vat trén cay Glycine max (GLXMA, dau nanh) “Nikko”
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O 14 hodc 15 DAA, mot sb hop chét thir nghiém (Hop chét A-6, A-12, A-16, A-
22 hodc A-25) thé hién phéan traim ddc tinh thuc vat trén ciy Glycine max (GLXMA,
dau nanh) “Nikko” niam trong khoang tir 0% dén 30%, khi ding sau nay mam & ti 1&

dung la 120g/ha.

O 14 hodc 15 DAA, mét s6 hop chit thir nghiém (Hop chit A-5, A-10, A-23
hodc B-1) thé hién phdn trdm ddc tinh thuc vat trén cdy Glycine max (GLXMA, dau
nanh) “Nikko™ nim trong khoang tir 50% dén 70%, khi ding sau ndy mam & ti 18 dung
la 120g/ha.

O 14 hodc 15 DAA, mdt sb hop chét thir nghiém (Hop chit A-20 hoic A-21) thé
hién phdn trim doc tinh thuc vat trén cay Glycine max (GLXMA, dau nanh) “Nikko”
14 85%, khi ding sau ndy mam & ti 1é dung 1a 120g/ha.

DJc tinh thuc vat trén cdy Glycine max (GLXMA, ddu nanh) “TMG133”

Cay Glycine max (GLXMA, d4u nanh) “TMG133” 1a Roundup Ready ™ cay
dau nanh chiu glyphosat TMG133, va thuong dugc ban bédi hang Monsanto & Brazil.

O 14 hoic 15 DAA, mot s6 hop chit thir nghiém (Hop chét A-6, A-12, A-16, A-
22 hoac A-25) thé hién phﬁn trdm doc tinh thuc vat trén cay Glycine max (GLXMA,
dau nanh) “TMG133” nim trong khoang tir 5% dén 40%, khi ding sau nay mim & ti
1¢ dung la 120g/ha.

O 14 hodc 15 DAA, mot sd hop chit thir nghiém (Hop chit A-5, A-10, A-23
hodc B-1) thé hién phﬁn trdam doc tinh thuc vat trén cdy Glycine max (GLXMA, dau
nanh) “TMG133” nim trong khoang tir 50% dén 65%, khi ding sau ndy mam & ti 1
dung 1a 120g/ha.

O 14 hodc 15 DAA, mot s hop chét thir nghiém (Hop chit A-20 hodc A-21) thé
hién phén trdam doc tinh thuc vat trén cdy Glycine max (GLXMA, dau nanh)
“TMG133” 14 85%, khi diing sau ndy mam & ti 1& dung 1a 120g/ha.
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YEU CAU BAO HOQ

1. Hop chét ¢6 cong thuc (I):

(D,

trong do:
X 1a metyl hogc clo;
R'1a metyl hodc clo;

R? 14 hydro, metyl, etyl, n-propyl, xyclopropyl, vinyl, etynyl, flo, clo, brom, C;-
Csalkoxy, C-C,floalkoxy, Ci-Cjalkoxy-Ci-Csalkoxy-, hodc C,floalkoxy-C;-Csalkoxy-
;va

R’, RY, R’ va R® doc 1ap voi nhau, 12 hydro, C;-Csalkyl, C,-Csalkenyl, C,-
Cjalkynyl, C;-Cyfloalkyl, C,;-CsalkoxyC;-Csalkyl, C;-CsalkylthioC;-Csalkyl, C;-
CsalkylsulfinylC;-Csalkyl, C;-CsalkylsulfonylC,-Csalkyl; C;-Cyxycloalkyl; hodc
heteroxyclyl vong don c6 4, 5 hodc 6 canh khong dugc thé c6 mot nguyén ti khac loai
trén vong doc 14p duogc chon tir oxy, luu huynh va nito, va duoc gin & nguyén tir
cacbon trén vong trong heteroxyclyl;

v6i didu kién 1a khéng nhidu hon mét nhém R*, RY, R® va R 1a alkenyl, alkynyl,
alkoxyalkyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, xycloalkyl hoac
heteroxyclyl;

hoac R* va R* ciing 12 -(CHy),i- hodic -(CHy)p-X'-(CHy),s- va R’ va R® nhu duge
dinh nghia & déy, hodic R va R® ciing 14 -(CH,)y- hodc -(CHa)po-X'-(CH,),3- va R® va
R* nhu duoc dinh nghia ¢ day;
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trong d6 X' 12 O, S, S(0), S(0),, NH, N(C;-Cyalkyl), N(C,-Cyalkoxy), C(H)(C,-
C,alkyl), C(C,-Caalkyl), hode C(H)(C;-Calkoxy);

nl 1a 2, 3,4 hodc 5; va

n2 van3 doc lap 1a 1, 2 hodc 3 voi diéu kién la n2 + n3 12 2, 3 hoic 4;

hoic R* va R’ cing 1a -(CHy)u- hodc -(CHy),s-C(R™)(R™)-(CH,)n6- hodc -
CR™)=C(R™)-;

trong do R™ 1a Ci-Cjalkyl hodc C;-Cyalkoxy; va R™ la hydro hodc C;-Calkyl
v6i didu kién 1a R7° 1a hydro khi R” 1a C;-Cyalkoxy;

n4 la 1, 2 hodc 3; va

n5 van6 doc 1ap 1a 0, 1 hodc 2 véi didu kiénlan5 +n61a 0, 1 hodc 2;

va R’ va R™ doc lap 1a hydro hodc C;-Chalkyl; va

Y 1a O, S, S(0), S(0),, N(C;-Calkyl), N(C;-Calkoxy), C(O), CR*R’ hoic -
CR'R!''CR"R"-; va

R® va R’ doc 1ap v6i nhau, 1a:

hydro, C;-Cgalkyl, C,-Cjalkenyl, C,-Cjalkynyl, C;-C,floalkyl, C;-CsalkoxyC;-

Cialkyl, C;-CjalkylthioCy-Csalkyl,  C;-CsalkylsulfinylC;-Cialkyl, hodc  C;-
CsalkylsulfonylC;-Csalkyl;

C5-Cexycloalkyl hodc Cs-Cexycloalkyl duge thé bang mot hodc hai phan tir thé
ma doc lap 1a C-Cialkyl hodc Ci-Csfloalkyl; va trong d6 mot géc CH, trén vong cla
C4-Cexycloalkyl tiy ¥ duge thay thé bang nguyén tir oxy hodc luu huynh hoic bang
gbc  S(0), S(0),, NH, N(C;-Csalkyl), N(C;-Csfloalkyl), N[C(O)C;-Csalkyl],
N[C(O)C,;-C,floalkyl] hodc N(C;-C,alkoxy);

C5-Cexycloalkyl dugc thé bang mét phan tir thé 1a C-Calkoxy va con tiy y dugc
thé bang C;-C,alkyl;

Cs-Cgxycloalkenyl hodc Cs-Cgxycloalkenyl duogc thé béng mot hodc hai phé‘m tr
thé C,-Csalkyl;

C5-CexycloalkylCy-C,alkyl- hodc Cs-CgxycloalkylCi-Cralkyl- duoc thé bang mot
hoac hai phén tr thé trén vong ma doc 1ap 1a C,-Csalkyl hodc C;-C,floalkyl; va trong

d6 mot gbc CH, trén vong ctia C4-CexycloalkylC;-Cralkyl- tuy y duge thay thé bing
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nguyén tir oxy hodc Iuu huynh hodc bang gdc S(0), S(0),, NH, N(C;-C,alkyl), N(C;-
C,floalkyl), N[C(O)C;-Csalkyl], N[C(O)C;-Csfloalkyl] hodc N(C;-Calkoxy);

C5-CexycloalkylCi-Chalkyl- dugc thé bang mot phan tir thé trén vong 1a C;-

Csalkoxy va con tily y dugc thé bing mét phan tir thé trén vong 1a C;-Calkyl; hoic

Het hoac Het-CH,-, trong d6 Het 1a heteroaryl, dugc gén & cacbon trén vong, ma
tuy y duoc thé béng 1, 2 hodc 3 phén tr thé & cacbon trén vong doc lap 1a C;-Csalkyl,
C;-Cyfloalkyl, C;-Csalkyl-C(O)-, C;-C,floalkyl-C(O)-, hydroxy (bao gdm chit hd bién
oxo bét ky), C,-Csalkenyl, C,-Csalkynyl, C;-Csalkoxy, C;-C,floalkoxy, halogen,
xyano hodc nitro, v6i diéu kién 1a halogen khong phai flo, alkoxy hogc floalkoxy bét
ky khong dugc thé & cacbon trén vong bat ky lién két truc tiép véi nito trén vong clia
heteroaryl; va/hodc, trong truong hgp cua vong heteroaryl 5 canh chira nguyén tr nito
trén vong khong tham gia vao lién két doi trén vong C=N, heteroaryl nay tiy y duoc
thé trén nguyén tir nito trén vong khong tham gia vao lién két dbi trén vong C=N béi
mot phin tir thé C;-Csalkyl, C;-C,floalkyl, C;-Csalkyl-C(O)-, C;-C,floalkyl-C(O)-
hodc C;-C,alkyl-S(O),-;

v6i didu kién 1a khong nhiéu hon mét nhém R® va R® 1a xycloalkyl tiy y duoc
thé; xycloalkyl tiy y duogc thé trong d6 mot gbc CH, trén vong duge thay thé bing
nguyén tir oxy hodc luu huynh hodc bing gdc S(0), S(0),, NH, N(C,-Csalkyl), N(C;-
Cyfloalkyl), N[C(O)C;-Csalkyl], N[C(O)C;-C,floalkyl] hodc N(C;-C,alkoxy);
xycloalkenyl tiy y duoc thé; xycloalkyl-alkyl- tiy y dugc thé; xycloalkyl-alkyl- tiy y
dugce thé trong d6 mot gde CH, trén vong dugc thay thé bang nguyén tir oxy hodc luu
huynh hoic bang gbc S(0), S(0),, NH, N(C,-Csalkyl), N(C;-C,floalkyl), N[C(O)C;-
Csalkyl], N[C(O)C,;-C,floalkyl] hodc N(C;-C,alkoxy); hodc Het hodc Het-CH,-;

hodc R® 1a hydro hoic C,-Cyalkyl, va R’ 1a C;-C,alkoxy;

hogc R® va R cling 1a -(CH,),7- hodic -(CHy)pg-X~(CHy)por;

trong d6 X* 1a O, S, S(O), S(O),, NH, N(C;-Csalkyl), N(C;-C,floalkyl),
N[C(0)C;-Czalkyl], N[C(O)C;-Cahfloalkyl], N(C¢-Cjalkoxy), C(H)(Cy-Csalkyl), C(C;-
C,alkyl), hodac C(H)(C;-Csalkoxy);

n71a2, 3,4, 5hoic 6; va

n8 van9 doc 1ap 1a 0, 1, 2 hodc 3 voi diéu kién 1a n8 + n9 12 2, 3, 4 hodc 5; va
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R, R" R va R doc 1ap v6i nhau 13 hydro hodc C;-Cyalkyl v6i didu kién 1a
khong nhiéu hon mét nhom R'®, R R va R" 1a C3-C,alkyl; va

va trong do:

G 1a hydro; kim loai dugc chdp nhan dung trong néng nghiép, hoic nhém sulfoni

hodic amoni duoc chép nhin dung trong ndng nghiép; hoic

G 1a -C(X%)-R?, -C(X?)-X-R®, -C(XH)-N(R%)-R?, -SO,-R®, -P(X*)(R))-RE, -CH,-
XERY hodc phenyl-CH,- hozc phenyl-CH(C;-C,alkyl)- (& mdi nhém nay phenyl tuy y
dugc thé bé“lng 1, 2 hodc 3, mot cach doc lap, C-Cralkyl, C,floalkyl, C;-C,alkoxy,
C,floalkoxy, flo, clo, brom, xyano hodc nitro), hodc heteroaryl-CH,- hodc heteroaryl-
CH(C;-C,alkyl)- (& mdi nhom nay heteroaryl tiy ¥ dwoc thé bing 1, 2 hodc 3, mot
cach doc lap, C;-Cpalkyl, C,floalkyl, C,-C,alkoxy, C,floalkoxy, flo, clo, brom, xyano
hoic nitro), hodc phenyl-C(O)-CH,- (trong d6 phenyl tily ¥ duoc thé bang 1, 2 hoic 3,
mot cach doc lap, C;-Cyalkyl, C,floalkyl, C;-Cyalkoxy, C,floalkoxy, flo, clo, brom,
xyano hodc nitro); hodc C;-Cgalkoxy-C(O)-CH,-, C;-Cgalkoxy-C(O)-CH=CH-, C,-
Cjalken-1-yl-CH,-, C,-Cjalken-1-yl-CH(C,;-C,alkyl)-, C,-C,floalken-1-yl-CH,-, C,-
Cralkyn-1-yl-CH,-, hodc C,-Cjalkyn-1-yl-CH(C;-C,alkyl)-;

trong d6 X% X°, X°, X, X°¢ va X" doc 1ap véi nhau 12 oxy hodc luu huynh; va

trong do:

R* 1a H, C-Cyalkyl, C,-Cyalkenyl, C,-Calkynyl, C;-Cjcfloalkyl, C;-
Cioxyanoalkyl, C;-Cypnitroalkyl, C;-Cjpaminoalkyl, C;-Csalkylamino(C;-Cs)alkyl, C,-
Cgdialkylamino(C;-Cs)alkyl, C;-Csxycloalkyl(Cy-Cs)alkyl, C;-Csalkoxy(C;-Cs)alkyl,
Cs-Csalkenyloxy(C;-Cs)alkyl, C;-Csalkynyloxy (C;-Cs)alkyl, C;-Csalkylthio(C;-
Csalkyl,  C;-Csalkylsulfinyl(C;-Cs)alkyl,  C;-Csalkylsulfonyl(Ci-Cs)alkyl,  C,-
Cgalkylidenaminoxy(C;-Cs)alkyl, C;-Csalkylcacbonyl(C;-Cs)alkyl, Ci-
Csalkoxycacbonyl(C;-Cs)alkyl, aminocacbonyl(C;-Cs)alkyl, Ci-
Csalkylaminocacbonyl(Ci-Cs)alkyl,  C,-Cgdialkylaminocacbonyl(C;-Cs)alkyl,  C;-
Csalkylcacbonylamino(C,-Cs)alkyl, N-(C;-Cs)alkylcacbonyl-N-(C;-Cs)alkylamino(C;-
Cs)alkyl, C;-Cgtrialkylsilyl(C;-Cs)alkyl, phenyl(C;-Cs)alkyl (trong d6 phenyl tuy y
duoc thé béng 1, 2 hodc 3, mdt cach doc 1ap, C;-Csalkyl, C;-Csfloalkyl, C,-Csalkoxy,
Cy-Csfloalkoxy, C;-Csalkylthio, C;-Csalkylsulfinyl, C;-Csalkylsulfonyl, halogen,
xyano, hodc nitro), heteroaryl(C;-Cs)alkyl (trong d6 heteroaryl nay tuy y dugc thé
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béng 1, 2 hodc 3, mot cach doc lap, C,-Csalkyl, Ci-Csfloalkyl, C;-Csalkoxy, C;-
Csfloalkoxy, Ci-Csalkylthio, C;-Csalkylsulfinyl, C;-Csalkylsulfonyl, halogen, xyano,
hoic nitro), C,-Csfloalkenyl, C5-Cgxycloalkyl; phenyl hodc phenyl dugc thé biang 1, 2
hodc 3, mot cach doc lap, C-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, C,-Csfloalkoxy,
halogen, xyano hoic nitro; hodc heteroaryl hodc heteroaryl duge thé bang 1, 2 hoic 3,
mot cach doc 1ap, C;-C; alkyl, C;-Csfloalkyl, C,-Csalkoxy, Ci-Csfloalkoxy, halogen,

xyano hodc nitro;

R’ 1a C;-Cjsalkyl, Ci-Cigalkenyl, Cs-Cigalkynyl, C,-Cjofloalkyl, C;-
Cjoxyanoalkyl, C;-Cygnitroalkyl, C,-Cipaminoalkyl, C;-Csalkylamino(C;-Cs)alkyl, C,-
Cgdialkylamino(C;-Cs)alkyl, C;-C;xycloalkyl(C;-Cs)alkyl, C;-Csalkoxy(C;-Cs)alkyl,
C;-Csalkenyloxy(C;-Cs)alkyl,  C3-Csalkynyloxy(C;-Cs)alkyl,  C;-Csalkylthio(C;-
Cs)alkyl,  C;-Csalkylsulfinyl(C;-Cs)alkyl,  C;-Csalkylsulfonyl(C-Cs)alkyl,  C,-
Csalkylidenaminoxy(C;-Cs)alkyl, C;-Csalkylcacbonyl(Cy-Cs)alkyl, Ci-
Csalkoxycacbonyl(C;-Cs)alkyl, aminocacbonyl(C;-Cs)alkyl, Cs-
Csalkylaminocacbonyl(C;-Cs)alkyl,  C,-Cgdialkylaminocacbonyl(Cy-Cs)alkyl,  C;-
Csalkylcacbonylamino(C;-Cs)alkyl, N-(C;-Cs)alkylcacbonyl-N-(C;-Cs)alkylamino(C;-
Cs)alkyl, Cs-Cgtrialkylsilyl(Cy-Cs)alkyl, phenyl(C,-Cs)alkyl (trong d6 phenyl tuy y
duoc thé béng 1, 2 hodc 3, mdt cach doc lap, C,-Csalkyl, Ci-Csfloalkyl, C,-Csalkoxy,
C,-Csfloalkoxy, C;-Csalkylthio, C;-Csalkylsulfinyl, C;-Csalkylsulfonyl, halogen,
xyano, hoic nitro), heteroarylC;-Csalkyl (trong dé heteroaryl nay tiy ¥ dugc thé bing
1, 2 hodc 3, mdét cach ddc 1ap, C;-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, Ci-Csfloalkoxy,
Cy-Csalkyl-thio, C;-Csalkylsulfinyl, C;-Csalkylisulfonyl, halogen, xyano, hoac nitro),
C;-Csfloalkenyl, C5-Cgxycloalkyl; phenyl hodc phenyl duge thé bang 1, 2 hodc 3, mot
cach doc lap, C;-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, Cy-Csfloalkoxy, halogen, xyano
hodc nitro; hodc heteroaryl hoac heteroaryl dugc thé béng 1, 2 hoac 3, mdt cach ddc
lap, C;-C5 alkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy, halogen, xyano hodc

nitro; va

mdi R® va R¢ doc lap voi nhau 1a hydro, C;-Cjalkyl, Cs-Cipalkenyl, Cs-
Cyoalkynyl, C,-Cypfloalkyl, C;-Cioxyanoalkyl, C;-Cygnitroalkyl, C;-C paminoalkyl, C;-
Csalkylamino(C;-Cs)alkyl,  C,-Cgdialkylamino(Cy-Cs)alkyl,  Cs-Csxycloalkyl(C;-
Cs)alkyl, C,-Csalkoxy(Cy-Cs)alkyl, C;5-Csalkenyloxy(Cy-Cs)alkyl, Cs-
Csalkynyloxy(C;-Cs)alkyl, C;-Csalkylthio(Cy-Cs)alkyl, C,-Csalkylsulfinyl(C;-
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Cs)alkyl, C;-Csalkylsulfonyl(C,-Cs)alkyl, C,-Cgalkylidenaminoxy(C;-Cs)alkyl, C;-
Csalkylcacbonyl(Cy-Cs)alkyl, C;-Csalkoxycacbonyl(C;-Cs)alkyl, aminocacbonyl(C;-
Csalkyl, Cy-Csalkylaminocacbonyl(Cy-Cs)alkyl,  C,-Cgdialkylaminocacbonyl(C;-
Cslalkyl,  C;-Csalkylcacbonylamino(C;-Cs)alkyl,  N-(C;-Cs)alkylcacbonyl-N-(C,-
Cs)alkylaminoalkyl, Cs-Cgtrialkylsilyl(C;-Cs)alkyl, phenyl(C,-Cs)alkyl (trong do
phenyl tiy ¥ dugc thé bang 1, 2 hodc 3, mot cach doc lap, C;-Csalkyl, C;-Csfloalkyl,
Ci-Cialkoxy, Ci-Csfloalkoxy, Cy-Csalkylthio, Cy-Csalkylsulfinyl, C;-Cjalkylsulfonyl,
halogen, xyano, hodc nitro), heteroaryl(C,-Cs)alkyl (trong dé heteroaryl nay tuy y
duoc thé béng 1, 2 hoac 3, mdt cach doc lap, C-Csalkyl, Ci-Csfloalkyl, C;-Csalkoxy,
Cy-Csfloalkoxy, C;-Csalkylthio, C;-Cjalkylsulfinyl, C;-Csalkylsulfonyl, halogen,
xyano, hodc nitro), C,-Csfloalkenyl, C;-Csxycloalkyl; phenyl hodc phenyl dugc thé
b%lng 1, 2 hodac 3, mdt cach doc lap, Cy-Csalkyl, C,-Csfloalkyl, C;-Csalkoxy, C;-
Csfloalkoxy, halogen, xyano hodc nitro; heteroaryl hodc heteroaryl dugc thé béng 1,2
hodc 3, mot cach ddc lap, C;-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy,
halogen, xyano hodc nitro; heteroarylamino hodc heteroarylamino dugc thé béng 1,2
hodc 3, mot cach doc 1ap, C;-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy,
halogen, xyano hodc nitro; diheteroarylamino hoidc diheteroarylamino dugc thé bang
1, 2 hoac 3, mdt cach doc 1ap, C,-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy,
halogen, xyano hoic nitro; phenylamino hodc phenylamino dugc thé bang 1, 2 hoic 3,
mot cach doc 1ap, C-Cialkyl, Ci-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy, halogen,
xyano hodc bé‘lng nitro; diphenylamino hodc diphenylamino duogc thé béng 1, 2 hoac 3,
mot cach doc lap, Ci-Cialkyl, C;-Csfloalkyl, Ci-Cialkoxy, Cy-Csfloalkoxy, halogen,
xyano hodc nitro; hodc C;-Csxycloalkylamino, di(C;-C;xycloalkyl)amino hodc Cs-

C,xycloalkoxy;

hoic R° va Rd, cung vd4i nito ma ching lién két, dé tao ra vong 4, 5, 6 hodc 7

canh khong dugc thé, tiy v chira mot nguyén ti khac loai duge chon tir O hodc S; va

R® 1a C-Cjpalkyl, C,-Cjpalkenyl, C,-Cjpalkynyl, C;-Cjofloalkyl, C;-
Cioxyanoalkyl, C;-Cj¢nitroalkyl, C;-Cjpaminoalkyl, C;-Csalkylamino(C;-Cs)alkyl, C,-
Cgdialkylamino(C;-Cs)alkyl, C;-Csxycloalkyl(C;-Cs)alkyl, C;-Csalkoxy(C;-Cs)alkyl,
C;3-Csalkenyloxy(C;-Cs)alkyl,  C3-Csalkynyloxy(C;-Cs)alkyl,  C;-Csalkylthio(C;-
Csalkyl,  C;-Csalkylsulfinyl(C;-Cs)alkyl,  C;-Csalkyisulfonyl(C;-Cs)alkyl,  C,-
Cgalkylidenaminoxy(C;-Cs)alkyl, C;-Csalkylcacbonyl(Cy-Cs)alkyl, Ci-
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Csalkoxycacbonyl(C;-Cs)alkyl, aminocacbonyl(C;-Cs)alkyl, Ci-
Csalkylaminocacbonyl(C;-Cs)alkyl,  C,-Cgdialkylaminocacbonyl(Ci-Cs)alkyl, C;-
Csalkylcacbonylamino(C;-Cs)alkyl, N-(C,-Cs)alkylcacbonyl-N-(Cy-Cs)alkylamino(C;-
Cs)alkyl, Cs-Cgtrialkylsilyl(Cy-Cs)alkyl, phenyl(Ci-Cs)alkyl (trong d6 phenyl tuy y
duge thé biang 1, 2 hodc 3, mot cach doc 1ap, C;-Csalkyl, C;-Csfloalkyl, C,-Calkoxy,
Cy-Csfloalkoxy, C;-Csalkylthio, C;-Csalkylsulfinyl, C;-Cjalkylsulfonyl, halogen,
xyano, hodc nitro), heteroaryl(C;-Cs)alkyl (trong dé heteroaryl nay tiy y duoc thé
b%lng I, 2 hodac 3, mot cach doc 1ap, Ci-Csalkyl, C;-Csfloalkyl, Ci-Csalkoxy, C;-
Csfloalkoxy, Ci-Csalkylthio, C;-Csalkylsulfinyl, C;-Cjalkylsulfonyl, halogen, xyano,
hoic nitro), C,-Csfloalkenyl, C5-Cgxycloalkyl; phenyl hodc phenyl dugc thé bang 1, 2
hodc 3, mdt cach doc 1ap, C;-Csalkyl, C;-Csfloalkyl, C;-Cialkoxy, C;-Csfloalkoxy,
halogen, xyano hodc nitro; heteroaryl hodc heteroaryl dugc thé béng 1, 2 hodc 3, mot
cach doc 1ap, C-Csalkyl, Cy-Csfloalkyl, Ci-Csalkoxy, C;-Csfloalkoxy, halogen, xyano
hodc nitro; heteroarylamino hodc heteroarylamino duogc thé béng 1, 2 hoac 3, mot cach
doc 1ap, C;-Cs; alkyl, C;-Csfloalkyl, C;-Csalkoxy, Ci-Csfloalkoxy, halogen, xyano hodc
nitro; diheteroarylamino hodc diheteroarylamino dugc thé béng 1, 2 hodc 3, mot cach
doc 1ap, C,-Csalkyl, C,-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy, halogen, xyano hodc
nitro; phenylamino hodc phenylamino dugc thé béng 1, 2 hodc 3, modt cach doc lap,
C;-Csalkyl, C;-Csfloalkyl, Cy-Csalkoxy, C;-Csfloalkoxy, halogen, xyano hodc nitro;
diphenylamino hodc diphenylamino dugc thé bang 1, 2 hodc 3, mot cach doc lap, C;-
Csalkyl, Cy-Csfloalkyl, C,-Csalkoxy, C;-Csfloalkoxy, halogen, xyano hodc nitro; hodc
C;-Cyxycloalkylamino, di(Cs-C;xycloalkyl)amino, Cs;-Csxycloalkoxy, C;-Cjpalkoxy,
C1-Cypfloalkoxy, C;-Csalkylamino hodc di(C,-Cyalkyl)amino;

mdi Rf va R® ddc 1ap vai nhau 1a C;-Cypalkyl, C,-Cypalkenyl, C,-Cypalkynyl, C;-
Coalkoxy, C;-Cjpfloalkyl, C;-C;oxyanoalkyl, C;-Cjgnitroalkyl, C;-C;paminoalkyl, C;-
Csalkylamino(C;-Cs)alkyl, = C,-Cgdialkylamino(C;-Cs)alkyl,  Cs-C;xycloalkyl(C;-
Cs)alkyl, C1-Csalkoxy(C4-Cs)alkyl, Cs-Csalkenyloxy(Cy-Cs)alkyl, Cs-
Csalkynyloxy(C;-Cs)alkyl, C,-Csalkylthio(C,-Cs)alkyl, C,-Csalkylsulfinyl(Cy-
Cs)alkyl, C;-Csalkylsulfonyl(C;-Cs)alkyl, C,-Cgalkylidenaminoxy(C;-Cs)alkyl, C;-
Csalkylcacbonyl(Cy-Cs)alkyl, C;-Csalkoxycacbonyl(C;-Cs)alkyl, aminocacbonyl(C;-
Cslalkyl, C;-Csalkylaminocacbonyl(C;-Cs)alkyl,  C,-Cgdialkylaminocacbonyl(C;-
Cslalkyl,  C;-Csalkylcacbonylamino(C;-Cs)alkyl,  N-(C;-Cs)alkylcacbonyl-N-(C,-
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Cs)alkylaminoalkyl, Cs-Cgtrialkylsilyl(C;-Cs)alkyl, phenyl(C;-Cs)alkyl (trong d6
phenyl tuy y duoc thé béng 1, 2 hodc 3, mot cach doc 1ap, C,-Csalkyl, Cy-Csfloalkyl,
Cy-Csalkoxy, Cq-Csfloalkoxy, C;-Csalkylthio, C;-Csalkylsulfinyl, C;-Csalkylsulfonyl,
halogen, xyano, hodc nitro), heteroaryl(C;-Cs)alkyl (trong d6 heteroaryl nay tuy y
duoc thé bang 1, 2 hodc 3, mot cach doc 1ap, Ci-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy,
Cy-Csfloalkoxy, C;-Csalkylthio, C;-Csalkylsulfinyl, C;-Csalkylsulfonyl, halogen,
xyano, hodc nitro), C,-Csfloalkenyl, C;-Cgxycloalkyl; phenyl hodc phenyl dugc thé
béng 1, 2 hodc 3, mot cach doc lap, Ci-Csalkyl, C;-Csfloalkyl, C,-Csalkoxy, C;-
Csfloalkoxy, halogen, xyano hodc nitro; heteroaryl hodc heteroaryl dugc thé béng 1,2
hodc 3, mdt cach ddc 1ap, C;-Cs alkyl, C;-Csfloalkyl, Cy-Csalkoxy, C;-Csfloalkoxy,
halogen, xyano hoic nitro; heteroarylamino hodc heteroarylamino duge thé bang 1, 2
hodc 3, mot cach doc lap, C-C; alkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy,
halogen, xyano hoic nitro; diheteroarylamino hodc diheteroarylamino duoc thé bang
I, 2 hodc 3, mot cach doc lap, C,-C; alkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-
C,floalkoxy, halogen, xyano hodc nitro; phenylamino hoic phenylamino dugc thé
béng 1, 2 hoac 3, mot cach doc lap, Ci-Csalkyl, C;-Csfloalkyl, C,;-Csalkoxy, C;-
Csfloalkoxy, halogen, xyano hoic nitro; diphenylamino hodc diphenylamino duogc thé
béng I, 2 hodc 3, mot cach doc 1ap, C,-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-
Csfloalkoxy, halogen, xyano hodc nitro; hodc C;-C;xycloalkylamino, di(Cs-
Cyxycloalkyl)amino, Cs;-Csxycloalkoxy, C;-Cjpfloalkoxy, C;-Csalkylamino hoic
di(C;-Cjalkyl)amino; hodc benzyloxy hodc phenoxy, trong d6 cic nhom benzyl va
phenyl 14n luot tuy ¥ dugc thé bang 1, 2 hodc 3, mdt cach doc lap, C-Cialkyl, C;-
Csfloalkyl, C;-Csalkoxy, Ci-Csfloalkoxy, halogen, xyano hodc nitro; va

R" 1a Ci-Cyoalkyl, C;-Cjpalkenyl, C5-Cjpalkynyl, C;-Cjofloalkyl, C;-
Cioxyanoalkyl, Ci-Cjgnitroalkyl, C,-Cjpaminoalkyl, C;-Csalkylamino(C;-Cs)alkyl, C,-
Cgdialkylamino(C;-Cs)alkyl, Cs-C;xycloalkyl(C;-Cs)alkyl, Ci-Csalkoxy(C;-Cs)alkyl,
C;-Csalkenyloxy(Cy-Cs)alkyl,  C;3-Csalkynyloxy(C;-Cs)alkyl,  C;-Csalkylthio(C;-
Cslalkyl,  C;-Csalkylsulfinyl(Cy-Cs)alkyl,  C;-Csalkylsulfonyl(C,-Cs)alkyl,  C,-
Cgalkylidenaminoxy(C;-Cs)alkyl, C,-Csalkylcacbonyl(C;-Cs)alkyl, Ci-
Csalkoxycacbonyl(C;-Cs)alkyl, aminocacbonyl(C;-Cs)alkyl, Ci-
Csalkylaminocacbonyl(C-Cs)alkyl,  C,-Cgdialkylaminocacbonyl(C;-Cs)alkyl, C;-
Csalkylcacbonylamino(C,-Cs)alkyl, N-(C;-Cs)alkylcacbonyl-N-(C;-Cs)alkylamino(C;-
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Cs)alkyl, C;3-Cgtrialkylsilyl(Cy-Cs)alkyl, phenyl(C,-Cs)alkyl (trong d6 phenyl tuy y
duge thé bang 1, 2 hodc 3, mot cach doc 1ap, C;-Csalkyl, C;-Csfloalkyl, C,-Csalkoxy,
Cy-Csfloalkoxy, C;-Csalkylthio, C;-Csalkylsulfinyl, C;-C; alkylsulfonyl, halogen,
xyano hodc nitro), heteroaryl(C;-Cs)alkyl (trong d6 heteroaryl nay tiy y duoc thé bang
1, 2 hoac 3, mdt cach doc lap, C;-Csalkyl, C;-Csfloalkyl, Ci-Csalkoxy, C;-Csfloalkoxy,
C,-Csalkylthio, C;-Csalkylsulfinyl, C;-C5 alkylsulfonyl, halogen, xyano hodc nitro),
phenoxy(C;-Cs)alkyl (trong d6 phenyl tity y duge thé bang 1, 2 hodc 3, mot cach doc
lap, C;-Csalkyl, C;-Csfloalkyl, C;-Csalkoxy, C;-Csfloalkoxy, C;-Csalkylthio, C;-
Csalkylsulfinyl, C,-C; alkylsulfonyl, halogen, xyano hodc nitro), heteroaryloxy(C;-
Cs)alkyl (trong d6 heteroaryl nay tiy y duoc thé bang 1, 2 hodc 3, mot cach doc lap,
Ci-Cizalkyl, C;-Csfloalkyl, C;-Cialkoxy, C;-Csfloalkoxy, C;-Csalkylthio, C;-
Csalkylsulfinyl, C;-C; alkylsulfonyl, halogen, xyano hodc nitro), Cs;-Csfloalkenyl, Cs-
Cgxycloalkyl; phenyl hodc phenyl dugc thé bang 1, 2 hodc 3, mot cach doc lap, C;-
Csalkyl, Cy-Csfloalkyl, Cy-Csalkoxy, C;-Csfloalkoxy, halogen, xyano hodc nitro; hodc
heteroaryl hodc heteroaryl dugc thé bang 1, 2 hoic 3, mot cach doc 1ap, C,-Calkyl,
Cy-Csfloalkyl, C;-Cjalkoxy, C,-Csfloalkoxy, halogen, xyano hodc nitro; C;-Cealkyl-
C(0)-; hodc phenyl-C(O)- trong d6 phenyl tily ¥ duoc thé bang 1 hodc 2, mdt cach doc
1ap, C;-Cjalkyl, C,floalkyl, Ci-Cjalkoxy, C,floalkoxy, flo, clo, brom, xyano hodc
nitro;

trong d6 “heteroaryl" nghia 1 hé vong thom chira it nhat mot nguyén tir khac loai
trén vong va gdm c6 mot vong hoic hai vong ngung tu;

va trong d6 hop chat c6 cong thie (I) thy y ¢6 mit (vi du, néu c6 thé vé mit hoa
hoc) du6i dang mudi ndng héa dung cuia né.
2. Hop chit theo diém 1, trong d6 G 1a hydro; kim loai dugc chép nhan dung trong
nong nghi¢p, hodc nhom sulfoni hodc amoni dugc chdp nhan dung trong nong nghiép;
hodc G 1a -C(X*-R® hodc -C(X")-X-R®, trong d6 X R X°, X° va R” nhu dugc dinh
nghia & day.
3. Hop chit theo diém 1 hoic diém 2, trong d6 X 12 metyl.
4. Hop chét theo diém 1, 2 hodc 3, trong d6 R!1a clo.
5. Hop chit theo diém bét ky trong s cac diém tir 1 dén 4, trong d6 R? 14 metyl hoic

metoxy.
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6. Hop chét theo diém bat ky trong sb cac diém 1, 2, 3, 4 hoic 3, trong do: R! 1a clo,

va R? 12 metoxy.

7. Hop chét theo diém bat ky trong s céc diém tir 1 dén 6, trong d6 R, R*, R’ va R®,
ddc 1ap v6i nhau, 1a hydro hodc Cy-Cjalkyl;

hodc R* va R’ déu 1a -(CH,),4- trong d6 n4 1a 2 hodc 3.
8. Hop chit theo diém bt ky trong s6 cac diém tir 1 dén 7, trong d6 Y 1a CR*R’.

9. Hop chét theo diém 1, trong d6 hop chét c6 cong thue (I) 1a hop chét trong s6 cac

loai sau, dugc mo ta va minh hoa dudi day, tuy y c6 mat dudi dang mudi nong hoa

dung cua no:
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R' 12 metyl, X 1a metyl, va R? 1 hydro, metyl, clo, metoxy, etynyl, etyl, vinyl, 2-

metoxyetoxy hodc etoxy; hodc
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R' 1a clo, X la metyl, va R? 1a hydro, clo, metoxy, etynyl, etyl, vinyl, 2-

metoxyetoxy hodc etoxy; hodc

R' 14 metyl, X 1a clo, va R* 1a hydro, metyl, clo, metoxy, etynyl, etyl, vinyl, 2-

metoxyetoxy hodc etoxy; hoic

R' 14 clo, X 1a clo, va R? 14 hydro, clo, metoxy, etynyl, etyl, vinyl, 2-metoxyetoxy

hodc etoxy.

10. Hop chét theo diém 1 trong d6, hop chit nay 1a hop chit A-1, A-2, A-3, A-4, A-5,
A-6, A-7, A-8, A-9, A-10, A-11, A-12, A-13, A-14 hoic A-15, nhu dugc minh hoa

bén dudi, tuy y c6 mit dudi dang mudi ndng hod dung cua né:

P
7
0 g
0
O
O
(@)
O (@) O
Cl
O (@) O
Cl

Cl //

= 0
o)

Cl
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, hodc

11. Hop chét theo diém 1 trong d6 hop chit nay 1a hop chit A-20, A-22, A-25, A-27,
A-28, A-30, A-31, A-32, A-33, A-34, A-35, A-36, A-37, A-38, A-39, A-40 hoic A-41,

nhu dugc minh hoa bén dudi, tuy y ¢6 mét dudi dang mudi nong hod dung cia né:

Cl

A\

Cl

\

Ci 0

0 ~N

A\

Cl

=

0
~s 0 ™
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AN

Cl 0]

s o) ©

, hoac

12. Ché phim diét c6 chua hop chét co cong thirc (I), nhu dwoc xac dinh theo cac

diém 1 dén 11, va chit mang, chét pha lodng va/hodc dung mdi hoa néng dung.
13. Ché phim diét c6 theo diém 12, trong d6 ché pham nay con chira mot hodc nhiéu
chét diét co va/hodc chit 1am an toan.

14. Phuong phap kiém soat c¢6 dai trong vu mia ciia cdy trong hitu ich, bao gdm budce

ding hop chét ¢6 cong thire (I), nhu duge xac dinh theo diém bt ky trong s cac diém
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1 dén 11, hodc ché phdm diét co chira hgp chat nay, cho cdy trong hodc ving trong

ching.
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