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(57) Sang ché dé cap dén hop chét c¢6 kha ning kiém soat mot cach hiéu qua co gay hai 6

giai doan nhiéu 14 giy ra cic van dé trén thuc tién. Cu thé hon, sang ché dé cap dén hop

chat pyrazolylpyrazol c6 cong thirc (I) c6 thé giai quyét duoc cac vin dé ma co gy hai giy
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trong do, cac ky hiéu la nhu duoc xac dinh trong ban mo ta. Ngoai ra, sang ché con dé cap
dén phuong phap tong hop va ché pham diét co chira hop chét nay, va phuong phap kiém
soat thuc vat khong mong mudn.
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Linh vie ky thuét dwoe dé cip

Sang ché dé cap dén dan xut pyrazolylpyrazol dugc thé va viéc sit dung hop
chét nay lam thudc diét co.

Tinh trang ky thuit ciia sang ché

Gén day, nhiéu thudc diét co da dugc sir dung trong canh tac cay trdng noéng
nghiép, va gbp phan lam gitp giam strc lao dong cho ndéng dan va ting ning suft cay
trdng ndéng nghiép. Trén thuc té, nhidu thudc diét co con duoc st dung trong canh tac
tai c4c canh dong va rudng lta.

Tuy nhién, do tinh da dang cua céac loai co, sy moc mam va thoi gian sinh
truéng cua mdi lodi co 1a khong giéng nhau, va sy phat trién ctia cé lwu nién kéo dai
trong mdt khoang thoi gian dai, do d6 rit kho dé kiém soat tit ca cac loai ¢6 chi bang
cach phun thudc diét co.

Thudc diét ¢6 mot 1an dung tac dung sém dén trung han da cho thiy hiéu qua
dbi v6i rudng laa béng céch xir 1y trong giai doan hai dén ba 14 ciia co trén rudng lta
(thuét ngt chung dung cho céc loai cé Echinochloa oryzicola, Echinochloa crus-galli
var. crus-galli, Echinochloa crus-galli var. formosensis, Echinochloa crus-galli var.
praticola va Echinochloa crus-galli var. caudata), va hiu hét c6 c6 thé duoc kiém soat
chi véi mot 1an xt 1y duy nhét (xem tai lidu phi sang ché 1). Tuy nhién, rit kho dé
kiém sodt co trén rudng laa khi né da phat trién dén giai doan 3,5 14 hodc nhiéu hon
béng thube diét cé mot lan dung tac dung s6m dén trung han hién dang dugc sir dung,
va do d6 viée kiém soat c¢6 trén rudng lta & giai doan ba 14 va viéc kiém soét co trén
rudng lua & giai doan 3,5 1a hai k¥ thuét hoan toan khac nhau.

Ngoai ra, viéc duy tri tac dung diét cé (hodc hoat tinh con lai) trong mdt thoi
gian dai la vo cung -quan trong d& giam viéc phun héa chét nong nighiép, tiét kiém strc
lao dong va giam chi phi, va duoc xem 13 ddc tinh quan trong dbi voi thude diét cé mot
lan dung tac dung sém dén trung han.

Hon nita, trong nhitng nim gin ddy, chit Gc ché axetolactat synthaza

(Acetolactate synthase - ALS) da dugc st dung rong rdi, va viéc cd khang lai chét tc
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ché ALS d3 tr& thanh mot vén d&. C6 it thudc diét ¢6 c6 da kha niang chdng lai kiéu
sinh hoc khang chét trc ché ALS cia loai thuc vat luu nién Sagittaria trifolia va
Sagittaria pygmeae. Hon nita, vi du vé c6 luu nién ma giy ra cac vén dé trong nhing
nim gin diy bao gdm Eleocharis kuroguwai, Scirpus planiculmis ‘V?‘l Scirpus
nipponicus, trong khi dé vi du vé thuc vat nhét nién bao gdm Aeschynomene indica,
Leptochloa chinensis va Murdannia keisak, va c6 rat it thubc diét co ma c6 da kha
ning chéng lai cac loai ¢ kho kiém soat nay.

Mit khac, trén thuc té, nhiéu dan xudt pyrazol dugc st dung lam thube diét co,
va mic di din xuit pyrazol nhu 4-(2,4-diclobenzoyl)-1,3-dimetyl-5-pyrazolyl p-
toluensulfonat (tén goi chung la: “Pyrazolat”), 2-[4-(2,4-diclobenzoyl)-1,3-
dimetylpyrazol-5-yloxyJ]axetophenon (t€n goi chung la: “Pyrazoxyfen”) hodc 2-[4-
(2,4-diclo-m-toluoyl)-1,3-dimetyl-
pyrazol-5-yloxy]-4'-metylaxetophenon (tén goi chung la: “Benzofenap”) da dugc su
dung rong rdi, tuy nhién khoang pham vi st dung dwoc ding ky cua ching dbi véi co
trén rudng lua & Nhat Ban, khi dugc sir dung riéng r€, chi téi giai doan 1,5 14, va mac
dil cac din xuét pyrazol ndy chéng lai hiéu quéa nhiéu loai co6, tuy nhién chung lai
khong du hiéu qua dé chdng lai ¢d trén rudng lia & giai doan nhiéu l4.

Ngoai ra, mic dit hop chét 73 dugc mé ta trong vi du 4 trong cong bd don sang
ché WO 94/08999 & dang 1-(3-clo-4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-2-y1)-5-
[metyl(prop-2-ynyl)amino]pyrazol-4-cacbonitril (t€én goi chung la: “Pyraclonil”) cé
hidu qua trong viéc chdng lai nhidu loai cd, tuy nhién hiéu qua chdng lai c6 trén rudng
lta & giai doan nhiéu 14 ctia n6 1a khong du, va khoang pham vi st dung dugc ding ky
ctia n6 & Nhat Ban 1a chéng lai co trén rudng laa, khi sir dung thubc diét co nay riéng
1€, chi tdéi giai doan 1,5 14.

Danh muc tai liéu trich dan
Tai lidu sang ché

Tai liéu sang ché 1: WO 94/08999
Tai lidu phi sang ché

Tai liéu phi sang ché 1: Suiden Zasso no Seitai to Sono Bojo — Suitosaku no
Zasso to Josozai Kaisetsu (Ecology of Paddy Weeds and their Control — Explanation
of Weeds of Rice Paddy Crops and Herbicide), p. 159.
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Bin chit k§ thuit ciia sang ché
Vin dé& ky thuat can giai quyét

Muc dich ctia sang ché 1a dé xuit ché phim diét cé ma cé pham vi tac dung diét
c6 rong, va kha ning kiém soat cé giy hai ¢ giai doan nhiéu 14 ma gay ra céc véan @&
trén thye tién, va khong gy ra doc tinh thuc vat ddi véi cdy trong nhu cay lua.
Cach thuc giai quyét van dé

Bing cach thuc hién cdc nghién ctru sdu rong dé dat dugc muc dich trén day,
cac tac gia sang ché da phat hién ra ring din xudt pyrazolylpyrazol véi ciu triic hoa
hoc cu thé ¢6 pham vi tdc dung diét cd rong trong khoang thoi gian dai, chirng minh
hiéu qua diét cdé vugt troi chéng lai c6 gdy hai ¢ giai doan nhiéu 14, va c6 d an toan
cao dbi v6i cdy trong, nhd d6 da hoan thanh sang ché du trén céc phat hién nay. Do do,

sang ché d& xuit din xuét pyrazolylpyrazol c6 cong thirc (I) sau ddy:

R1
(CH/Z);\FS\ N
\N. 7 Ng
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(CHo)p
R4 R®
RS R’
R® R®
cong thire (1)

trong cong thurc trén,

R! 12 nguyén tr halogen,

R? [a nhém xyano, nhém nitro hodc nguyén tit halogen,

R3 1a nguyén t& hydro, nhém trifloaxetyl, nhém pentaflopropionyl hoic nhém
heptaflobutenyl,

R*- R’ c6 thé gidng hoic khac nhau va 1a nguyén ti hydro, nguyén tir halogen,
nhém C-Cs alkyl (ma c6 thé dugc thé bing mdt hodc nhiéu nguyén tir halogen phu
thudc vao ting truong hop), nhém Cs-Cs xycloalkyl (ma c6 thé duoc thé bing mot
hodc nhidu nguyén tir halogen phy thudc vio timg trudng hop), nhom C»-Cs alkenyl
(ma c6 thé duoc thé béng mot hodic nhiéu nguyén to halogen phu thudc vao ting

trudng hop), nhém Cp-Cs alkynyl (ma c6 thé duogc thé bang mot hodc nhidu nguyén tu
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halogen phu thudc vao ting trudng hgp), nhéom Ci-Cs alkoxy(Ci-Ce)alkyl (ma co6 thé
duoc thé bang mot hodc nhidu nguyén tir halogen phu thudc vao timg trudng hop),
hodc nhoém phenyl (ma c6 thé duoc thé béng mot hodc nhiéu nguyén tir halogen, nhém
nitro, nhom xyano, nhém Ci-Cs alkyl (ma cé th8 duoc thé bing mot hodc nhidu
nguyén tir halogen phuy thudc vao timg truong hop) hodc nhom Ci-Cs alkoxy phu thude
vao tung truong hop,

a ndm trong khoang tir 3 dén 5, va

b nim trong khoang tir 0 dén 2.

Tét hon 14,

trong cong thue (1),

R! 12 nguyén tir clo hodc nguyén tir brom,

R* R? c6 thé gidng hodc khac nhau va 1a nguyén tit hydro, nguyén tir halogen,
nhém Ci-Cs alkyl (ma c6 thé duoc thé bang mot hoic nhiéu nguyén tir halogen phu
thudc vao ting truong hop), nhéom Cs-Cg xycloalkyl (ma co thé dugc thé bang mot
hodc nhiéu nguyén tir halogen phu thudc vio timg trudng hop), nhém C,-C4 alkenyl
(ma c6 thé dwoc thé bing mdt hodc nhidu nguyén tir halogen phu thudc vao ting
tredng hop), nhém Ca-Cy alkynyl (ma c6 thé duge thé bing mot hodc nhidu nguyén tir
halogen phu thudc vao tung truong hop), nhém Ci-Cy alkoxy(Cz-Cs)alkyl (ma co6 thé
duoc thé bing mot hodc nhiéu nguyén tir halogen phu thudc vao timg trudng hop),
hodc nhém phenyl (ma c6 thé dugc thé bang mot hodc nhidu nguyén tir halogen, nhém
nitro, nhém xyano, nhom Ci-Cs alkyl (ma c6 thé dugc thé bing mot hodc nhiéu
nguyén tir halogen phu thudc vao tirng trudng hgp) hodc nhém Ci-Cy alkoxy phu thude
vao tirng truong hop), va

alad.

MG ta chi tiét sang ché

Trong ban mo ta nay,

"Ca-Cp" clia mdi nhom thé duge ding dé chi sé nguyén tir cacbon twong g c6
mit trong nhém d6 cé gia tri trong khoang tir a dén b.

"Nguyén t& halogen" la nguyén to flo, nguyén tir clo, nguyén tr brom va
nguyén t iot.

"Alkyl" duoc ding dé chi nhom alkyl hodc gbc ciia nhém cé thé 12 mach thing
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hodc mach nhéanh, va mac du khong cé bét ky gigi han nao dbi v6i nhém nay, tuy
nhién vi du vé chung bao gém nhom metyl, etyl, n- hodc iso-propyl, n-, iso-, sec- hodc
tert-butyl, n-pentyl va n-hexyl, va mdi nhém nay dugc chon trong pham vi cua sd
nguyén tir cacbon cu thé ctia chiing.

"Nhom alkoxy" duoc diung dé chi nhém alkyl-O- trong d6 gbc alkyl nhu da xac
dinh & trén, va mac du khong c6 bét ky giéi han nao d6i v6i nhom nay, tuy nhién vi du
vé ching bao gf‘)m nhom metoxy, etoxy, n- hodc iso-propoxy, n-, iso-, sec- hodc tert-
butoxy, v mdi nhém nay dugc chon trong pham vi cla s& nguyén tir cacbon cu thé
cda ching.

Mic du khdng c6 bit ky gidi han nao ddi véi "nhém xycloalkyl", tuy nhién vi
du v& chung bao gdm nhém xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl, va
mdi nhém nay dugc chon trong pham vi ciia s6 nguyén tir cacbon cu thé cua chung.

"Nhom alkenyl" dugc ding dé chi nhém hydrocacbon khéng no mach thing
hodc phan nhanh va c¢6 mot hodc hai hoic nhidu lién két d6i trong phan tir clia ching,
va mic du khéng c6 bét ky gidi han nao ddi véi nhém nay, tuy nhién vi du cu thé vé
chung bao gdm nhém vinyl, nhém I-propenyl, nhém 2-propenyl, nhém 2-butenyl,
nhém 2-metyl-2-propenyl, nhém 3-metyl-2-butenyl va nhém 1,1-dimetyl-2-propenyl,
va mdi nhém nay dugc chon trong pham vi ctia s nguyén tir cacbon cu thé ctia chung.

"Nhém alkynyl" dugc dung d& chi nhém hydrocacbon khéng no mach thing
hodc phén nhanh va c6 mdt hodc hai hoac nhiéu lién két ba trong phéan tir cda ching,
va mic di khéng ¢ bét ky gi¢i han nao ddi véi nhém nay, tuy nhién vi du cu thé vé
chiing bao gdm nhém etynyl, nhém 1-propynyl, nhém 2-propynyl, nhém 1-butynyl,
nhém 2-butynyl, nhém 3-butynyl va nhém 1,1-dimetyl-2-propynyl, v mdi nhém nay
duoc chon trong pham vi clia s6 nguyén tir cacbon cu thé cia chung.

Dbi v6i "nhém alkyl", "nhém xycloalkyl", "nhom alkenyl", "nhém alkynyl" va
"nhém alkoxy", it nhat mot nguyén tir hydro trong cac nhém nay ¢ thé duogc thé bang
nguyén tir halogen, va mic dit khong c6 bat ky gidi han nao ddi v6i nhém nay, tuy
nhién vi du vé chung khi sir dung, vi du nhém alkyl bao gém clometyl, diclometyl,
triflometyl, cloetyl, dicloetyl, trifloetyl, tetraflopropyl, bromoetyl, bromopropyl,
clobutyl, clohexyl va perflohexyl nhém, va mdi trong sé cac nhém nay duge chon

trong pham vi cia sO nguyén tir cacbon cu thé cia ching.
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Péi véi truong hop trong d6 nhém hodc gbc trén day duoc thé bang cc nguyén
tir halogen hodc nhoém phenyl duoc thé bang cac nguyén tir halogen, nhém nitro, nhém
xyano, nhéom C;-Cy alkyl (ma c6 thé dugc thé bang mot hodc nhiéu nguyén tir halogen
phu thudc vao tung truong hgp) hodc nhém Ci-Cs alkoxy ma nhém nay c6 thé dugc
thé bang nhiéu hon mdt nguyén tir halogen va/hodc nhom thé giéng hoic khac nhau.

Hop chét ¢ cong thirc (I) ¢6 thé c6 cac chét ddng phan lap thé twong tng véi
loai va dang lién két ctia nhom thé. Vi du, néu c6 mit mot hodc nhiéu nguyén ti
cacbon duoc thé bat ddi ximg, thi cic chit ddng phan lap thé nay c6 thé c6 chit dong
phan dbi anh va chét dong phan khong d6i quang. Chét ddng phan 1ap thé c6 thé thu
duoc tir hdn hop dugc tao ra trong qud trinh san xuét bing phuong phap tich thong
dung nhu qué trinh tach sic ky. Chat déng phan lap thé c6 thé duoc tao ra bang cach
str dung phéan tng chon loc 1ap thé, st dung nguyén liéu dau vao quang hoat va/hoic
str dung chét hd trg. Sang ché con d& cap dén tit ca cac chét ddng phén 1ap thé va hdn
hop cua chung c6 trong hop chit ¢ cong thire (I) nhung khong duge mo ta mdt cach
cu thé.

Trong tt ca c6 cong thire dugce liét ké dudi ddy, cdc nhom thé va ky hiéu mang
cung nghia giéng nhau nhu dugc xac dinh cho cdng thirc (I) trir khi ¢6 chi dinh mot
cach cu thé khac. Hop chét co cong thire (I) theo sang ché c6 thé duoc tao ra tir hop

chét c6 cong thuc (II):
R1
(CI—@E\FS\ N
\UN. 7 N>/\z
N —
HN R

cong thac (II)
theo phuong phap téng hop (A), (B) hodc (C) sau, hodc theo phuong phép tdng hop
(D) ciing véi mot trong sb cac phuong phép tdng hop (A), (B) hoic (C).

Phuong phap tong hop (A):
Phu(mg phap tdng hop nay dé téng hop hop chit ¢6 cong thirc (I) bao gdm
budc cho hop chét c6 cong thire (IT) phan tng v6i hop chét c6 cong thire (IIT) sau day:



R® R®
cong thure (III)
trong d6, X 1a nguyén tr halogen, tosylat hodc mesylat v6i su ¢6 mit cua bazo.
Phuong phap tong hop (B):
Phuong phap tong hop nay dé tdng hop hop chéit co cong thirc (I) bao gdm
bugc dehydrat hda va ngung tu hgp chét c6 cong thirc (II) & trén véi hop chét ¢ cong

thire (TV):

0
0 A ¢
R* R® 4 6
RS Y RR5 RR7 R RS
R5 R7
R8 R® or or
R8 R® RS R
cong thue (IV)

d8 tao ra bazo Schiff sau d6 cho phan tng véi chét khir.
Phuong phap tong hop (C):

Phuong phép tbng hop nay dé téng hop hop chit c6 cong thirc (I) bao gdm
budc cho hop chat c6 cong thirc (IT) phan tmg véi hop chit c6 cong thirc (V):

0O

o) 2 Y
Y RS i 'Re
R5 R7 R5 R7 R4 R6

RS R7
R8 R9 or or
R8 R? RS R
cong thirc (V)

trong d6, Y 1a nhém hydroxyl, nhom alkoxy hodc nguyén tir halogen) dé tao ra amit
sau d6 halogen héa va cho phan tmg v&i chat khir.
Phuong phép tong hop (D):

Phuong phap tong hop nay dé tong hop hop chét ¢6 cong thirc (I) bao gdm
budce thuc hién phan Gng perfloamit héa sau khi thuc hién phuong phap san xudt bat
ky (A), (B) va (C) dbi vé6i truong hop trong d6 R? trong hop chét c¢6 cong thic (I)
khong chira nguyén tir hydro.
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Hop chét ¢ cong thirc (I) dugce st dung trong pwong phap san xuét bit ky (A),
(B) va (C) ¢c6 thé dugc tdng hop tir tetrahydro-2H-pyran-2-ylidenaxetonitril hodc 5-
clovaleryl clorua theo phuong phéap dugc mo ta trong WO 93/10100 va WO 94/08999.

Hop chét c6 cong thirc (III) duge st dung 1am nguyén liéu dau vao khac trong
phuong phép san xuat (A) ¢6 thé 1a hop chit da bibt hoic c6 thé dugc tdng hop theo
phuong phap tuong tu nhu hop chét da biét (xem, vi du, don yéu cau cp patent Nhat
s& 2011-173838, ban dich tiéng Nhét don qudc té sb 2000-504733, J. Org. Chem.
1984, 49, 431-435, va ban dich tiéng Nhat don qudc té s6 2011-506349).

Phén g gitra hop chét c6 cong thirc (1) va hop chét c6 cong thire (III) c6 thé
duoc thue hién theo cac didu kién phan tng da biét (xem, vi du, WO 94/08999).

Déi voi bazo dugce sir dung khi thuc hién phan ung, t6t hon 12 phan g c6 thé
duoc thuc hién véi su ¢cd mét cua it nhét mot duong lugng cta bazo thich hgp, va phu
thudc vao tirng treong hop, vai su ¢ mat ctia dung moi thich hgp. Bazo ¢co thé 1a bazo
v co nhu cacbonat kim loai kiém, hydroxit hodc hydrua kim loai, hodc bazo hitu co
nhu amin bic ba hodc alkoxit kim loai. Vi du vé bazo vo co thich hop bao gém natri
cacbonat, natri hydroxit, kali hydroxit va natri hydrua, trong khi d6 vi du v& bazo hitu
co thich hop bao gbm trialkylamin, nhu trimetylamin hoc trietylamin, va pyridin hogc
bazo amin khac nhu 4-N,N-dimetylaminopyridin, N,N-dimetylanilin, 1,4-
diazabixyclo[2,2,2]octan hodc 1,8-diazabixyclo[5.4.0Jundec-7-en. Cac hop chit nay
duoc st dung v6i lugng nim trong khoang tir 0,01 mol dén 5 mol dbi véi hop chét c6
cong thue (IT).

Vi du v& dung moi bao gdm céc ete ching han nhu dietyl ete, tetrahydrofuran
hodc dioxan, dung moi ludng cuc khong proton nhu N,N-dimetylformamit hodc
dimetylsulfoxit, hydrocacbon thom nhu benzen, toluen hodc xylen, nitril nhu
axetonitril, va dung moi hdn hop cta ching.

Ngoai ra, cht xuc tac ciing c6 thé duge sir dung néu cén, va vi du vé chét xuc
tdc nay bao gbm, nhung khong chi gidi han ¢, mudi amoni bac bdn nhu tetrametyl
amoni clorua, tetrametyl amoni bromua, tetraetyl amoni clorua, tetraetyl amoni
bromua, tetrabutyl amoni clorua, tetrabutyl amoni bromua, trimetylbenzyl amoni
clorua, trimetylbenzyl amoni bromua, trietylbenzyl amoni clorua, trietylbenzyl amoni

bromua, xetyltrimetyl amoni clorua, trioctylmetylbenzyl amoni clorua, tetrabutyl

-0
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amoni hydro sulfat, tetraetyl amoni, p-toluensulfonat, tetrapropyl amoni hydroxit hogc
trimetylbenzyl amoni hydroxit, va crown ete nhu 5-crown-5, 18-crown-6, benzo-15-
crown-5, dibenzo-18-crown-6 hodc dixyclohexano-18-crown-6.

Noi chung, méc du khong co bat ky giéi han nao d6i v6i cac chit néu trén,
nhung ty 1& ma hop chét c6 cong thire (IT) duge sit dung déi v6i hop chét c6 cong
thirc (II) t&t hon 1a sao cho hop chét c6 cong thuc (IIT) ndm trong khoang tr 0,5 mol
dén 2 mol, va tbt hon nita 1a ndm trong khoang tir 1 mol dén 1,2 mol, ddi véi 1 mol
ctia hop chét c6 cong thic (II).

Maic du loai ctia nguyén li€u ban dAu, loai cua chit xuc tac va chét tuong tu
duoc sir dung c6 thé thay d6i, tuy nhién nhiét do phan tng thudng bang hoic thap hon
nhiét do sdi cia dung mdi dugc st dung, va t6t hon 12 ndm trong khoang tir 0°C dén
110°C.

Mic du loai ctia nguyén liéu dau vao va diéu kién phan tng c6 thé thay doi, tuy
nhién thoi gian phan Ung thudng nim trong khoang 0,5 gi®s dén 72 gio.

Hop chét c6 cong thire (IV) duge sit dung 1am nguyén liéu dau vao khac trong
phuong phép san xuét (B) c6 ban trén thi trudng hodc dé dang sdn xuét theo phuong
phap san xuat da biét dugc md ta trong tai liéu (vi dy, don yéu ciu cAp patent Nhat sd
2012-180338) va tai liéu nay dugc trich dan trong ban md ta.

Didu kién thich hop dé tao ra bazo Schiff duogc st dung khi ngung tu hop chit
c6 cong thire (IT) va hop chét ¢ cong thirc (IV) phu thudc vao dic tinh cia nguyén
liéu dau vao va hop chit dugc tao ra, cu thé 1a cac dic tinh nhu d6 tan, kha ning phan
ung hodc do dn dinh. Mic du cac didu kién nay can dugc chon mdt cach doc lap, tuy
nhién qua trinh san xuét c6 thé d& dang dugc thuc hién theo phuong phap ngung tu da
biét duge md ta trong tai liéu (vi du, don yéu cau cAp patent Nhat s& Hei 5-148240) va
tai liéu dugc trich dan trong ban mo ta nay.

Khong c6 bat ky gi6i han nio dbi vé6i axit duogc sir dung mién 13 axit nay 1a axit
Bronsted hodc axit Lewis. Vi du, axit sulfuric, axit clohydric hodc axit p-
toluensulfonic ¢6 thé dugc wu tién sir dung. Vi du bao gém axit rin nhu nhua trao dbi
ion loai axit, dat sét co tinh axit hodc axit di da, va/hoic chét loai nudc nhu natri sulfat
(hodc magie sulfat) hodc sang phén tr. Mdc du khdng co6 bét ky gioi han cu thé nao dbi

v6i lugng cla axit, nhung né bang hoic it hon lugng ty lugng ctia hop chét cacbonyl,
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hop chit amin bac nhat va hop chit amin bac hai dugc sir dung. Ngoai ra, nuéc phan
ng ciing c6 thé duoc loai bo ra khéi hdn hgp phan ing bing cach chung cét déng phi
dé ting toc phan tng néu can.

Vi du v& dung méi bao gbdm céc ete nhu dietyl ete, tetrahydrofuran hodc dioxan,
dung moi ludng cuc khong proton nhu N,N-dimetylformamit hodc dimetylsulfoxit,
hydrocacbon thom nhu toluen hodc xylen, nitril nhu axetonitril, hydrocacbon duoc
halogen héa nhu clorofom, cacbon tetraclorua hodc diclometan, va dung moi hdn hop
cua chung.

Dung méi dugc st dung khi khir bazo Schiff chi can 14 dung mdi ma khong gay
nhiéu bat loi cho phan tmg, va vi du vé ching bao gdm céc ete nhu dietyl ete, dioxan
hodc tetrahydrofuran (THF), va rugu nhu metanol, etanol, propanol hoéc 2-propanol.
Khong c6 bat ky giéi han nao déi vai chit khir, va chit khir théng thudong cé thé duge
str dung. Vi du cu thé v& chung bao gébm phirc hop boran THF, natri bohydrua, natri
xyanobohydrua, lithi bohydrua va lithi nhdm hydrua, va trong sd cac chit nay, natri
bohydrua dugc dac bi¢t vu tién. Mdc du luong cua chit kht duoc sir dung chi can 1
duong lugng hodc nhidu hon dbi véi bazo Schiff, nhung tét hon 12 nam trong khoang
tu 1,5 duong lugng dén 100 duong luong va t6t hon nira 1a nam trong khoang tur 1,5
dwong lugng dén 10 duong lugng. Khong c6 bat ky gioi han nao ddi véi phuong phép
duoc st dung dé bd sung chét khit, va chét kht ¢6 thé hodc c6 thé khong dugc hoa tan
trong dung moi, va c6 thé duoc bd sung tht ca4 mot 1an hodc dugc bd éung mot lugng
nhd riéng bi€t. Qua trinh bd sung chét khir ¢6 thé dugc thuc hién trong moi trudong khi
tro nhu nito hodc mdi trudong khi argon néu can. Nhiét do phéﬁ tmg dugc chon nim
trong khoang tir -20°C dén 120°C, va tét hon 12 ndm trong khoang tir 0°C dén nhiét do
phong. Mic du thay ddi tiy theo ty 16 phan @ng, nhiét do phan tng va yéu t6 twong tu,
myMManghnﬂ@nhgﬁmﬁm@ﬂm@gm1gwd%24g¢VMﬁnmmumh
ché bang cach phan tach theo phuong phép thong thudng, sau d6 béng phuong phéap
nhu két tinh, chung ct hodc séc ky cot va phuong phap twong tu néu cin

Ngoai ra, trong phan tng giita hop chét c6 cong thirc (IT) va hop chét ¢6 cong
thire (IV), phan tng amin héa khtr c6 thé duogc sir dung dé tdng hop hop chit co cong
thirc (I) trong mot budc duy nhit. Hop chit c6 cong thire (I) ¢ thé dé dang dugc didu
ché theo phuong phéap da biét dugc mo ta trong tai liéu (nhu J. Org. Chem., 1996, 61,
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3849-3862, J. Am. Chem. Soc., 1971, 93, 2897 hodc Tetrahedron, 2004, 60, 7899) va
trong tai liéu duoc trich din trong ban mo ta nay.

Hop chit c6 cong thire (V) dugc st dung 1am nguyén ligu dAu vao khac trong
phuong phap tong hop (C) c6 béan trén thi trudng hodc c6 thé dugc tao ra bing cach sir
dung phuong phép da biét (nhu, ban dich tiéng Nhat don qudc té s6 2003-509403).

Hop chét amit duge tao ra bing cich phan tng giita hop chit c6 cong thire (IT)
va hop chit c6 cong thirc (IV) trong phuong phap tdng hop (C) c6 thé dugc tong hop
dudi diéu kién dugc mo ta sau ddy. Trong phan ng ngung tu gitra axit carboxylic va
amin, hop chit amit c6 thé dugc téng hop theo, vi dy, Org. Synth., I, 82 (1941) hodc
don yéu cdu cip patent Nhat s Sho 61-15867, phan tng giita clorua axit va amin, hop
chét amit c6 thé dugc téng hop theo, vi du, don yéu cdu clp patent Nhat s6 Sho 61-
15867, va trong phan ung giita este va amin, hop chit amit ¢6 thé duoc tdng hop theo,
vi dy, J. Org. Chem., 1963, 28, 2915.

Phuong phap dé halogen hoa hop chét amit dugc tao ra va sau d6 cho phéan tmg
v6i chit khir ¢6 thé duge thuc hién bing cach sit dung phuong phap da biét (xem, vi
du, don yéu cu cip patent Nhat s6 2001-72676).

Phan tng perfloamit hoa trong phwong phép san xuét (D) c6 thé dé dang dugc
thuc hién duéi diéu kién phan tmg da biét va phuong phap da biét dugc mo ta trong tai
liéu dugc trich dan trong ban mo ta nay (xem, vi du, don yéu cau cép patent Nhat )
2005-154420).

Hop chét c6 cong thirc (I) theo sang ché c6 hidu qua diét trir ¢6 vuot troi va hitu
dung dung lam thudc diét cé nhd hoat tinh diét ¢o tét nhu duoc md ta trong Vi du thi
nghiém 1 dén 3 duoc md ta sau day.

Hop chét co cong thuc (I) ciia sang ché c6 hoat tinh chéng lai nhiéu loai co
trdng va c6 hoang. Vi du vé thuc vét tréng bao gdbm thuc vat thudc loai ¢ nhu cy lda,
cdy lGia mi, lta mach, cdy ngii cdc, yén mach hodc cdy lua mién (ciy cao luong), thuc
vat 14 rong nhu diu dau tuong, cdy bdng, ci cai duong, cdy huéng duong hoic hat
nho, cdy dn qua, rau nhu rau qua, rau ci hodc 14 rau, va cé, va hop chit ¢ cong thirc
(D) co thé dugc su dung trong viéc tréng trot cac loai thuc vat nay.

Hop chét theo sang ché c6 hidu qua diét c6 chdng lai cac loai ¢ khac nhau

dugc mo ta dudi day, 12 nhimg loai cd gdy ra nhiéu van d& cho rudng lta theo phuong
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phép xtr Iy bat ky dé xir ly dét trdng & trang thai khong duge tudi hodc dugce tudi, xir
ly tich hop dét trdng va xtr Iy bé mit 1a. Mic di phan md ta dudi ddy mé ta céc vi du
vé chung, tuy nhién cé khong bi gi¢i han chi & cac vi du dudi day.

Vi du v& ¢6 trén rudng lua ma c6 thé duge kiém soét béi hop chét c6 cong thirc
(I) theo sang ché bao gdm cb Alismataceous nhu Alisma canaliculatum, Sagittaria
trifolia hodc Sagittaria pygmaea, cd Cyperaceous nhu Cyperus difformis, Cyperus
serotinus, Scirpus juncoides, Eleocharis kuroguwai, Scirpus planiculmis hodc Scirpus
nipponicus, ¢d Scrophulariaceous nhu Lindernia procumbens, Lindernia dubia
subsp.dubia hodc Lindernia dubia, cd Pontederiaceous nhu Monochoria vaginalis
hodic Monochoria korsakowii, ¢6 Potamogetonaceous nhu Potamogeton distinctus, co
Lythraceous nhu Rotala indica hodic Ammannia multiflora, cd Asteraceous nhu Bidens
tripartita hodc Bidens frondosa, c6 Leguminoseous nhu Aeschynomen indica, ¢
Commelinaceous nhu Murdannia keisak, va c6 Graminous nhu Echinochloa oryzicola,
Echinochloa crus-galli var. crus-galli, Echinochloa crus-galli var. formosensis,
Echinochloa crus-galli var. praticola, Echinochloa crus-galli var. caudata,
Leptochloa chinnsis, Leersia japonica, Paspalum distichum hodc Leersia oryzoides.

Ngoai ra, hgp chét theo sang ché c6 hiéu qua diét cd chéng lai cac loai ¢b duoc
md ta dudi ddy cai ma gy ra cac van dé cho dét canh tic va d4t hoang theo phuong
phép xtr Iy bat ky dé xu 1y dét trdng, xtr Iy tich hop dit trdng va xir Iy bé mat 14. Mic
dit phan mo ta dudi ddy mé ta cac vi du vé chung, tuy nhién cé khong bi gi6i han chi &
cac vi du dudi day.

Vi du vé chung bao gém c6 14 rong, bao gdm cd Solanaceous nhu Solanum
nigrum hodc Datura stramonium, ¢ Malvaceous nhu Abutilon avicennae hodc Sida
spinosa, ¢d Convolvulaceous nhu Ipomoea pupurea, c6 Amaranthaceous nhu
Amaranthus lividus, c¢b Asteraceous nhu Xanthium strumarium, Ambrosia
artemisiilifolia, Galinsoga ciliata, Cirsium arvense, Sencio vulgaris hodc Stenactis
annuus, cO Brassicaceous nhu Rorippa indica, Sinapis arvensis hodc Capsella bursa-
pastoris, cd Polygonaceous nhu Persicaria longiseta hodc Fallopia convolvulus, cd
Portulacaceous nhu Portulaca oleracea, cd Chenopodiaceous nhu Chenopodium
album, Chenopodium ficifolium hodac Kochia scoparia, c¢b Caryophyllaceous nhu

Stellaria media, co Scrophulariaceous nhu Veronica persica, c6 Commelinaceous nhu
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Commelina communis, c¢6 Lamiaceous nhu Lamium amplexicaule hodc Lamium
purpureum, cd Euphorbiaceous nhu Euphorbia supina hodc Euphorbia maculata, ¢
Rubiaceous nhu Galium spurium, Galium spurium var. Echinospermon hodc Rubia
argyi, ¢d Violaceous nhu Viola mandshurica, va c6 Leguminoseous nhu Sesbania
exaltata hoac Cassia obfusitolia, va ¢ Graminous nhu Sorghum bicolor, Panicum
dichotomiflorum, Sorghum halepense, Echinochloa crus-galli var. crus-galli,
Digitaria ciliaris, Avena fatua, Eleusin indica, Setaria viridis, Alopecurus aequalis
hodic Poa annua, va c6 Cyperaceous nhu Cyperus rotundus.

Ngoai ra, hop chét theo sang ché cling c6 thé kiém soat nhiéu loai c6 moc trong
vat ¢6 moi cat, dat hoang, vuon céy dn qua, d@)ng co, bai cd, dudng tau, dét tréng va
dét rimg, hodc dudng trang trai, dudng dé va dit hoang khac.

Ngoai ra, hop chét c6 cong thirc (I) cta sang ché khong ¢ doc tinh thuc vat cai
ma dang tré thanh van d& ddi voi rudng lua trong phuong phép trong trot bat ky nhu
gieo hat truc tiép hodc ghép trong trén rudng la.

Hop chét c6 cong thire (I) ciia sng ché c6 thé duoc sir dung trude hodc sau qua
trinh moc mam thuc vat va c6 thé duge tron vao trong dat trude khi gieo hat.

Mic du lidu dung cta hop chét co cong thire (I) theo sang ché c6 thé duoc thay
doi trong khoang rdng tuong tng vai loai hop chét, loai thuc vat dich, chuc nang su
dung, vi tri str dung, dic tinh tic dung mong mudn va yéu té tuwong tu, va néi chung,
lidu diing c¢6 thé nam trong khoang tir 0,01 g dén 100 g, va tét hon 1a khoang 0,1 g dén
10 g, so véi lugng cda hoat chét.

Mic du hop chit ¢6 cong thire (I) theo sang ché c6 thé su dung mot minh, tuy
nhién chit hd trg dung cho ché phdm va chit twong tu thuong duge két hop vao trong
hop chét co cong thire (I) theo phuong phép théng dung, va mic di khong c6 bat ky
gi¢i han nao dbi v6i chét nay, nhung tét hon 13 n6 duge didu ché va duge sit dung &
dang thudc diét cé ty y bat ky nhu thudc bot, nhii dau, dang 10ng c6 thé tron vé6i diu,
chit hoa tan, nhii tuong trong nude, hat min, dang phun mu, dang bui it bi cudn, vi hat
min, td hat min F, hat, bot c6 thé lam udt, hat ¢c6 thé phén tén trong nudc, ché phém
dang ddc co thé rot, dang c6 thé ric (Jumbo), dang vién, dang bdt nhdo, nhil twong
trong dau, bot tan trong nudce, hat tan trong nuéc, dich dic c6 thé tan hoic dang vién

nang huyén phil.
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Khéng c6 bét ky gidi han nao ddi véi co chit hd trg dung cho ché phdm ma c6
thé dugc st dung dé bao ché ché phém, va vi du bao gém cac chét dan dang ran, chét
dan dang 16ng, chét két dinh, chit lam dic, chét hoat dong bé mit, chét chéng dong va
chit bao quan.

Vi du v& chét din dang rin bao gdm, nhung khong chi gi6i han &, da talc,
bentonit, montmorilonit, d4t sét, kaolin (cao lanh), canxi cacbonat, natri cacbonat, natri
bicacbonat, mirabilit, zeolit, tinh bdt, dét sét c6 tinh axit, d4t diatomit, d4 chaoit,
vermiculit, voi toi, bdt thuc vat, nhdm oxit, cacbon hoat tinh, duong, thiy tinh rong,
cat silic, amoni sulfat va ure.

Vi du v& chit din dang léng bao gdm, nhung khong chi giéi han &,
hydrocacbon (nhu déu hoa hodc diu khoang), hydrocacbon thom (nhu toluen, xylen,
dimetyl naphtalen hodc phenyl xylyl etan), hydrocacbon dugc clo héa (nhu clorofom
hoidc cacbon tetraclorua), ete (nhu dioxan hodc tetrahydrofuran), xeton (nhu axeton,
xyclohexanon hodc isophoron), este (nhu etyl axetat, etylen glycol axetat hodc dibutyl
maleat), rugu (nhu metanol, n-hexanol hodc etylen glycol), dung mdi phan cuc (nhu
N,N-dimetylformamit, dimetylsulfoxit hodc N-metylpyrolidon) va nudec.

Vi du vé chat két dinh va chit 1am dic bao gém, nhung khodng chi gidi han &,
dextrin, mudi natri cia carboxymetyl xenluloza, hop chit polyme trén co s& polyaxit
carboxylic, polyvinylpyrolidon, ruou polyvinylic, natri lignin sulfonat, canxi lignin
sulfonat, natri polyacrylat, gdm arabic, natri alginat, manitol, sorbitol, khoang chét trén
co s¢ bentonit, axit polyacrylic va dén xuét ctia chung, d4 chaoit va dan xuét duong ty
nhién (nhu gdm xantan hodc gom guar).

Vi du v& chit hoat dong bé mit bao gdm, nhung khong chi gii han &, chét hoat
dong bé mat dang anion nhu mudi cia axit béo, benzoat, alkylsulfosucxinat,
dialkylsulfosucxinat, polycarboxylat, mudi cta este alkyl sulfat, alkyl sulfat, alkyl aryl
sulfat, alkyl diglycol ete sulfat, mudi cta este sulfat rugu, alkyl sulfonat, alkyl aryl
sulfonat, aryl sulfonat, lignin sulfonat, alkyl diphenyl ete disulfonat, polystyren
sulfonat, mudi cua este alkyl phosphat, alkyl aryl phosphat, styryl aryl phosphat, mudi
cta este polyoxyetylen alkyl ete sulfat, polyoxyetylen alkyl aryl ete sulfat, mubi cua
este polyoxyetylen alkyl aryl ete sulfat, polyoxyetylen alkyl ete phosphat, mudi ctia
este polyoxyetylen alkyl aryl phosphat hoic mubi ctia hop chit ngung tu naphtalen
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sulfonat-formalin, va chét hoat dong bé mat dang khong ion nhu este cua axit béo véi
sorbitan, este cua axit béo véi glyxerin, polyglyxerit axit béo, etr clia axit béo véi rugu
polyglycolic, axetylen glycolic, ruou axetylenic, polyme khéi cta oxyalkylen,
polyoxyetylen alkyl ete, polyoxyetylen alkyl aryl ete, polyoxyetylen styryl aryl ete,
polyoxyetylen glycol alkyl ete, este cia polyoxyetylen axit béo, este clia axit béo véi
polyoxyetylen sorbitan, este cia axit béo vdi polyoxyetylen glyxerin, polyoxyetylen
dau thiu diu dugc hydro hoa hoic polyoxypropylen este ciia axit béo.

Vi du v& chét chdng déng bao gdm, nhung khéng chi giéi han &, etylen glycol,
dietylen glycol, propylen glycol va glyxerin.

Vi du vé chit bao quan bao gém, nhung khong chi gidi han &, axit benzoic,
natri benzoat, metyl paraoxybenzoat, butyl paraoxybenzoat, isopropyl metyl phenol,
benzalkoni clorua, clohexidin hydroclorua, hydro peroxit trong nuéc, clohexidin
gluconat, axit salixylic, natri salixylat, kém pyrithion, axit sorbic, kali sorbat, axit
dehydroaxetic, natri dehydroaxetat, phenoxyetanol, dan xuét isothiazolin nhu 5-clo-2-
metyl-4-isothiazolin-3-on hodc 2-metyl-4-isothiazolin-3-on, 2-brom-2-nitropropan-
1,3-diol va dan xuét cia axit salixylic.

Chét dan dang rdn, chit dan dang ldng, chit két dinh, chit lam dic, chat hoat
dong bé mit, chat chdng dong va chit bao quan trén_dﬁy c6 thé dugce str dung mot
minh ho#c & dang hdn hop thich hgp cta chiing twong tng véi muc dich st dung va
yéu tb tuong tu.

Mic du ty 1& két hop cua hop chét c6 cong thire (I) theo sang ché dbi véi tong
luong ché phdm diét co theo sang ché c¢6 thé ting hodc giam néu cin va khong c6 bat
ky gi¢i han nao ddi voi cac chit nay, tuy nhién n6 thudng ndm trong khoang 0,01%
khéi luong dén 90% khéi luong, va vi du, ddi voi dang thube bot hoic hat, t6t hon 1a
tir khoang 0,1% khdi luong dén 50% khéi lugng va tét hon nita 1a tir khoang 0,5%
khéi lugng dén 10% khéi lugng, trong khi d6 déi voi dang dic c6 thé tao nhii tuong,
bot ¢6 thé lam w6t hodc hat ¢ thé phan tan trong nudc, t6t hon 1a tir khoang 0,1% khédi
lugng dén 90% khdi luong va tt hon nita 14 tir khoang 0,5% khéi lwong dén 50% khéi
lugng.

Cac ché pham nay c¢6 thé dugc tao ra dé sir dung trong cac ung dung khac nhau

bing cach pha loang dén ndng do thich hop néu cén, sau do bing cach phun hoic sir
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dung truc tiép dén tan 14 cua thuc vat, dat trong hodc bé mit cuia cdy lua va chét twong
tu.
Phin md ta sau ddy s& minh hoa cu thé hon vé sang ché bang cac vi du.

Vi du thue hién sang ché
Vi du 1: Phuong phap tong hgp  1-(3-clo-4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-2-
yl)-5-(xyclopropylmetylamino)pyrazol-4-cacbonitril (Hop chit 1)

5-amino-1-(3-clo-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyridin-2-yl)pyrazo- 4-
cacbonitril (100 g) dugc hoa tan trong N,N-dimetylformamit (400 ml), sau do b sung
natri hydroxit (16,8 g) va tetrabutyl amoni bromua (lwgng c6 tdc dung xuc tac) va
khudy. Sau dé, clometylxyclopropan (37,9 g) dugc nho tir tlr vao trong hdn hop, sau
d6 cho phéan g trong 2 gio & 50°C. Sau khi hoan thanh phan tng, thém nude rua chat
rin két tia bing etyl axetat dé thu dugc hop chit mong muén (75 g).
Vi du 2: Phuong phap tong hop  N-(1-(3-clo-4,5,6,7-tetrahydropyrazolo[1,5-a]
pyridin -2-yl)-4-xyanopyrazol-5-yl)-N-(xyclopropylmetyl)-2,2,2-trifloaxetoamit (Hop
chét 2)

1-(3-clo-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyridin-2-yl)-5-(xyclopropylmetyl
amino)pyrazol-4-cacbonitril (3,5 g) dugc hoa tan trong axetonitril (10 ml) va dugc
khudy, sau d6 nho tir tir vao trong trifloaxetic anhydrua (11,6 g). Sau khi khudy trong 1
ngay & 50°C, thém nudc vao hdn hop phan tng, sau d6 chiét bang etyl axetat. Sau khi
lam khd bang natri sulfat, dung méi dugc cét loai dudi 4p sudt gidm va san pham tho
thu duoc dugc tinh ché bang sic ky cot silica gel (hexan/etyl axetat = 4:1) dé thu duogc
hop chit mong mudn (3,5 g).
Vi du 3: Phuong phap tong hop  1-(3-clo-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyrazin-
2-yl)-5-(xyclopropylmetylamino)pyrazol-4-cacbonitril (Phuwong phép khac dé tong hop
hop chét 1)

5-amino-1-(3-clo-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyridin-2-yl)pyrazol-4-
cacbonitril (5.3 g) dugc hoa tan trong axetonitril (20 ml) va dugc khuéy, sau d6 nho tu
tir vao trong clorua cua axit xyclopropancarboxylic (2,5 g) va cét hdi luu trong 3 gid.
Sau khi hoan thanh phan ting, nhiét d6 ctia hdn hop phan tng duoc ha thép dén nhiét
d6 phong, sau d6 thém nudc va rira sach chit rin két tia bing hexan va etyl axetat dé

thu dugc N-(1-(3-clo-4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-2-yl)-4-
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xyanopyrazol-5-yl)xyclopropan carboxamit (3,8 g).
N-(1-(3-clo-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyridin-2-yl)-4-xyanopyrazol-3-
yl)xyclopropan carboxamit (1,6 g) dugc hoa tan trong toluen (10 ml), sau do bd sung
phospho pentaclorua (1,25 g) va cAt hdi luu trong 2 gio. Sau do6 bd sung thém phospho
pentaclorua (0,13 g), cAt hoi luu duoc tiép tuc thuc hién trong 1 gio, sau do khqu
trong 1 ngay & nhiét dd phong. Hon hgp phén ung dugc dit trong nude da, duge chiét
biang clorofom va dugc rira bing 0,1 duong lugng (eq.) dung dich nude natri hydroxit,
sau d6 lam kho bang natri sulfat va cd dic dudi ap sudt giam. Sau khi rita sach san
phim tho thu duoc bang hexan, etanol (10 ml) va natri bohydrua (190 mg) dugc thém
vao va dugc cho pha’in Urng trong 1 ngay & nhiét d¢ phong. Sau khi hoan thanh phan
tng, thém nuéce, sau d6 chiét bing etyl axetat, lam kho bing natri sulfat va cét loai
dung moi dudi 4p suat giam. San phdm tho tao ra dugc tinh ché bang sic ky cot silica
gel (hexan/etyl axetat = 2:1) dé thu duoc hop chit mong muén (1,2 g).
Vi du 4: Phuong phap téng hgp  1-(3-clo-4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-2-
yl)-5-(1-xyclopropyletylamino)pyrazol-4-cacbonitril (Hop chét 9)
5-amino-1-(3-clo-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyridin-2-yl)pyrazol-4-
cacbonitril (20 g) va p-toluensulfonat monohydrat (4,34 g) dugc hoa tan trong toluen
(100 ml) va dugc khudy, sau d6 bd sung xyclopropyl metyl xeton (31,9 g) va ct hoi
luu trong 2 ngay. Nude dugc tao ra trong phan rng duoc loai bo bang cach st dung
sang phan tir 4A. Sau khi hoan thanh phan g, hdn hop phén tng dugc loc bang xelit
& 50°C va dugc rira bang etyl axetat, sau d6 ¢d nudc cai & ty 1€ tuy y va tinh ché bang
sdc ky cot silica gel (hexan/etyl axetat = 1:2). Etanol (200 ml) va natri bohydrua (5,8
g) dugc bd sung vao hop chit nhét thu dugc va duge cho phan Gng trong 1 ngay &
nhiét d6 phong. Sau khi hoan thanh phan ting, thém nuéc vao hdn hop phan tng, sau
d6 chiét bang etyl axetat, 1am kho bang natri sulfat va cit loai dung méi duéi 4p sudt
giam. San phdm thé tao ra dugc tinh ché bang sic ky cot silica gel (hexan/etyl axetat =
1:1) dé thu duoc hop chit mong mudn (6,2 g).
Vi du 5: Phuong phép tong hop  1-(3-clo-4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-2-
y1)-5-(dixyclopropylmetylamino)pyrazol-4-cacbonitril (Hop chét 10)
5-amino-1-(3-clo-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyridin-2-yl)pyrazol-4-

cacbonitril (10 g) va p-toluensulfonat monohydrat (2,2 g) dugc hoa tan trong toluen
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(50 ml) va duoc khudy, sau d6 bd sung xyclopropyl metylx (8,8 g) va c4t hdi luu trong
5,5 gio. Nudgce dugce tao ra trong phan tng dugc loai bo bang cach sir dung sang phan
ttr 4A. Sau khi hoan thanh phan tng, hdn hgp phan tmg duoc loc bang xelit & 50°C va
duogc rira bang etyl axetat, sau d6 ct loai dung méi dudi &p sudt giam. Etanol (40 ml)
va natri bohydrua (1,5 g) dugc bd sung vao hop chét tao thanh va dugc cho phan g
trong 1 ngay & nhiét do phong. Sau khi hoan thanh phan tng, nuéc dugc bd sung vao
hdn hop phan tng, sau d6 chiét bing etyl axetat, 1am kho bang natri sulfat va cd dung
mdi dudi ap sudt giam. San pham thd tao ra duogc tinh ché bing sic ky cot silica gel
(hexan/etyl axetat = 1:1) dé thu dugc hop chit mong mudn (2,1 g).
Vi du 6: Phuong phéap tong hop  1-(3-clo-4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-2-
y1)-5-((1-metylxyclopropyl)metylamino)pyrazol-4-cacbonitril (Hop chét 4)

5-amino-1-(3-clo-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyridin-2-yl)pyrazol-4-
cacbonitril (64,5 g) dugc hoa tan trong N,N-dimetylformamit (250 ml), sau do6 bd sung
natri hydroxit (24,5 g) va tetrabutyl amoni clorua (1,8 g) va khudy. 1-(brommetyl)-1-
metylxyclopropan (44,0 g) dugc thém ti tir vao va dugc cho phan ung trong 2 gio ¢
70°C. Sau khi hoan thanh phan tmg, thém nudc, sau d6 chiét bang etyl axetat, lam khd
bang natri sulfat va cit loai dung méi dudi ap suét giam. San phdm thd tao ra dugc tinh
ché bing sic ky cot silica gel (hexan/etyl axetat = 1:1) dé thu duoc hop chit mong
mudn (50 g).
Vi du 7: Phuong phéap tong hop  1-(brommetyl)-1-metylxyclopropan dwgc st dung
trong phan ing trén day

Axit 1-metylxyclopropan carboxylic (100 g) dugc hoa tan trong tetrahydrofuran
(1,31 1) va dugc khudy, sau d6 bd sung natri bohydrua (34 g) bang nhiéu 1an véi mot
lwong nho riéng biét. Thém tir tir phirc chét bo triflorua diety ete (170 g) vao trong hdn
hop, sau d6 khudy trong 3 ngdy & nhiét do phong. Ba ngay sau, hon hop phan tng
duoc rot véoAtrong nude da, va sau khi loc bo chit rin két taa, tetrahydrofuran dugc
cét loai dudi ap sudt giam, sau d6 chiét biang diclometan va lam kho bang natri sulfat.
Sau khi lam kho, dung mdi dugc cét loai dudi ap sult giam dé thu dugc (1-
metylxyclopropyl)metanol (70 g).

(1-metylxyclopropyl)metanol (70 g) dugc hoa tan trong diclometan (1,51 1) va

duoc khudy. Sau do, thém cacbon tetrabromua (371 g) vao, hdn hop phan tmg duoc
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lam lanh bing bé d4 va triphenylphosphin (294 g) hoa tan trong metylen clorua (500
ml) duoc thém tir tir vao trong hdn hgp, sau d6 cho phan ung trong 2 ngay & nhiét do
phong. Sau khi hoan thanh phéan tng, dung moi dugc cit loai va N,N-dimetylformamit
(300 ml) duoc bd sung, sau d6 cht loai dudi ap suét giam dé thu dwgc hop chit mong
mudn (72 g).

Nguyén liéu du vao & dang hop chét ¢6 cong thic (IT) duge tdng hop theo WO
93/10100 va WO 94/08999.

Vi du vé cac hop chit dugc md ta trong cac bang sau day c6 thé dugc tong hop
bang cach phwong phap twong tu nhu phuong phap duge md ta trén ddy hodc thu dugc
theo phuong phap tuong tu nhu cac phuong phéap nay.
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Vi du diéu ché
1. Thudc bot
Hop chit c6 cong thic (I) 10 phan khéi lugng
Da talc 90 phan khéi luong

Thudc bot thu duge bﬁng cach tron cac thanh phﬁn O trén va nghién min
bing may nghién kiéu bua.

2. Bot hoa nudce

Hop chét c6 cong thie (I) 10 phan khéi luong
Polyoxyetylen alkyl aryl ete sulfat 22,5 phan khéi luong
Cacbon tring 67,5 phan khéi lugng

Bot ¢6 thé 1am wdt thu dugc bang cach tron cac thanh phén trén day va
nghién min hén hop nay bing may nghién kiéu bua.

3. Ché phdm dang dic c6 thé rot

Hop chét c6 cong thirc (I) 10 phan khéi lugng
Polyoxyetylen alkyl ete phosphat 10 phan khéi lugng
Bentonit 5 phan khéi luong
Etylen glycol 5 phan khdi lugng
Nuéce 70 phéan khéi luong

Ché phdm dang dic c6 thé rét thu duoc bing cach tron céc thanh phan
trén ddy va nghién bing cach str dung may nghién am.

4. Ché phém dang dic co thé tao nhii

Hop chét ¢ cong thie (I) 15 phan khéi lugng

Etoxylatd nonylphenol 10 phan khéi luong
Xyclohexanon 75 phén khéi lugng

Ché phém dang déc co thé tao nhii thu duoc béng cach tron cac thanh

phén trén day.
5. Hat

Hop chit c6 cong thic (1) 5 phan khéi lugng

Canxi lignin sulfonat 3 phéan khéi lugng
Polycarboxylat 3 phéan khéi lugng
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Canxi cacbonat 89 phan khéi lugng

Céac thanh ph?m trén day dugc tron, sau do bd sung nudc, nhao trn, ép
dun va tao hat. Sau d6, hat thu dugc dugc lam khd, sau do tao kich cd.

Vi du thtr nghiém sinh hoc

1. Thir nghiém hoat tinh diét cd cho cay lua

Pét trdng lba duoc db ddy vao trong chéu ty 1& 1/10000, sau d6 bd sung
lugng nudce thich hgp va phan bén héda hoc, tron déu, gieo hat Echinochloa
crus-galli, Monochoria vaginalis va Scirpus juncoides va duy tri trong trang
thai duoc tudi & chiéu sau nudce 3 cm.

B6t hoa nude chira hop chit ¢6 cong thie (I) dwoc md ta trong Bang 1
duoc didu ché trong cac vi du diéu ché dugc pha lodng bang lwgng nudce thich
hop, cdy lta & giai doan 2 14 dugc cdy cho dén giai doan 3,5 14 clia Echinochloa
crus-galli, va duoc xir Iy bang cach nhé giot trong hoa chét trong lugng xac
dinh bang cach st dung pipet.

Sau khi xt ly trong 30 ngay trong nha kinh & nhiét d¢ khi quyén trung
binh 30°C, hi¢u qua diét trir c6 ctia chung dugc nghién cuu.

Viéc danh gia hiéu qué diét trir cé duge thuc hién bing cach so sanh mirc
d6 trc ché sy phat trién (%) v6i nhom khong duoc xi 1y, trong khi d6 viéc danh
gia doc tinh thuc vat duge thuc hién bang cach so sanh mirc do wc ché su phat
trién (%) v6i trang thai ctia nhoém bi diét trir hoan toan, va dugc danh gia & 11
murc d§ dugc mo ta sau day.

0 (sb mil): 0% dén dudi 10% (mirc do trc ché su phat trién)

1: 10% dén dudi 20%

: 20% dén dudi 30%
: 30% dén dudi 40%
: 40% dén dudi 50%
: 50% dén dudi 60%
1 60% dén dudi 70%
: 70% dén dudi 80%
: 80% dén dudi 90%

o 9 N W B W
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9: 90% dén dudi 100%
10: 100%
Két qua dugc mé ta trong Bang 2 dudi day.

Hop chit dbi chung 4.84 (dugc mb ta trong WO 94/08999)

Cl
Qi/g\N’N\
N >;7\
HN CN

Hop chét 4.84
Hop chét @i ching 4.129 (dugc mé ta trong WO 94/08999)

Cl
N N>;z
HN  CN
OJ

Hop chét 4.129
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2. Thir nghiém xir ly dat trong

DAt canh dong duge nap dd vao trong chefui ty 1€ 1/6000, sau d6 gieo hat
Digitaria ciliaris, Chenopodium album va Amaranthus retroflexus va phu bing
dit trong.

Bot hoa nude chira hop chét cé cong thirc (I) duge md ta trong Bang 1
thu duogc trong céc vi du didu ché dugc pha lodng véi nudc dén luong xac dinh
ctia hoa chit va dugc phun déu lén trén mdi 16p bé mit dit trong bing cach st
dung 10 lit (1) nuge duoc phun trude khi cé moc, sau do gieo hat.

Sau khi xtr ly trong 30 ngay trong nha kinh & nhiét do khi quyén trung
binh 30°C, hiéu qua diét trir ¢ cua ching dugc xac dinh.

Viéc danh gia hiéu qua diét trir c6 duge thuc hién theo phuong phéap
twong tu nhu dugc mo ta trong Vi du thir nghiém 1.

Két qua dugc md ta trong Bang 3.

Bang 3
10g*¥/10a 5g*/10a
.. | Digitaria | Chenopodium | Amaranthus | Digitaria | Chenopodium | Amaranthus
Hopchat| 7. . e
ciliaris album retroflexus | ciliaris album retroflexus
1 10 10 10 10 10 10
2 10 10 10 10 10 10
9 10 10 10 10 10 10
10 10 10 10 10 10 10
12 10 10 10 10 10 10
147 10 10 10 10 10 10
148 10 10 10 10 10 10
185 10 10 10 10 10 10
186 10 10 10 10 10 10
4.84 5 6 6 5 6 6
4.129 5 6 7 4 6 6

3. Thir nghiém xtr Iy bé mit 14 c6

Dt trong dugc d6 ddy vao trong chau ty 1& 1/6000, sau a6 gieo hat
Digitaria ciliaris, Chenopodium album va Amaranthus retroflexus, phu bang dit
trdng, va nudi trong trong nha kinh & nhiét d khi quyén trung binh 25°C.

Bot hoa tan chira hop chét ¢6 cong thirc (I) dugec md ta trong Bang 1 thu
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duoc trong cac vi du diéu ché duge pha lodng véi nuéc den lugng xdc dinh cua

hoéa chét va dugc phun déu Ién trén cé bing céach sir dung 15 lit cia nudc dugc

phun khi Digitaria ciliaris da phét trién dén giai doan 1 dén 2 14.

Sau khi xtr Iy trong 3 tudn trong nha kinh & nhiét do khi quyén trung binh

25°C, hiéu qua diét trir c¢d ctia chung dugc xac dinh.

Viéc danh gia hiéu qua diét trir c6 dugc thuc hién theo phuong phap

twong tu nhu duge mo ta trong Vi du thir nghiém 1.

Két qua dugc mo ta trong Bang 4.

Bang 4
10g*/10a 5g®/10a
.. | Digitaria | Chenopodium | Amaranthus | Digitaria | Chenopodium | Amaranthus
Hopchat| 7. . e
ciliaris album retroflexus | ciliaris album retroflexus

1 10 10 10 10 10 10

2 10 10 10 10 10 10

9 10 10 10 10 10 10
10 10 10 10 10 10 10
12 10 10 10 10 10 10
147 10 10 10 10 10 10
148 10 10 10 10 10 10
185 10 10 10 10 10 10
186 10 10 10 10 10 10
4.84 6 7 7 5 6 6
4.129 5 7 7 4 6 7

Kha ning tng dung trong cong nghiép

Theo sang ché, hop chét trong c6 cong thirc (I) hitu dung ding lam thube

diét co chéng lai cac loai thuc vat gay hai vi hgp chét nay c6 hiéu qua diét co rat

tbt chéng lai cac loai thuc vat khong mong mudn.
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YEU CAU BAO HOQ

1. Hop chat c6 cong thire (I):

RS R®
cong thuc (I)
trong do:

R! 1a nguyén tir halogen,

R? 1a nhém xyano, nhém nitro hodc nguyén tir halogen,

R’ 1a nguyén tir hydro, nhom trifloaxetyl, nhém pentaflopropionyl ho&c nhém
heptaflobutenyl,

R*-R? ¢6 thé gidng hodc khac nhau va tiy timg trudong hep c6 thé 1a nguyén tir
hydro, nguyén tir halogen, nhom Ci-Cs alkyl ma c6 thé duoc thé bang mot hoic nhiéu
nguyén tir halogen phu thudc vao tung truong hop, nhom Cs3-Cs xycloalkyl ma c6 thé
duoc thé bing mot hodc nhiéu nguyén tir halogen phu thudc vao timg trwdng hop,
nhém Ca-Cs alkenyl ma c¢6 thé dugc thé bang mot hodc nhidu nguyén tir halogen phu
thudc vao ting truong hgp, nhém C-Ce alkynyl ma co6 thé dugc thé bang mot hoic
nhiéu nguyén tir halogen phu thudc vao timg truong hop, nhém Ci-Cs alkoxy-Ci-Ce-
alkyl ma c6 thé dugc thé bang mot hodc nhidu nguyén tir halogen phy thudc vao timng
truong hgp, hodc nhém phenyl ma co6 thé duoc thé bing mot hodc nhiéu nguyén tir
halogen, nhom nitro, nhém xyano, nhém C;-Cs alkyl hodc nhém Ci-Cs alkoxy ma co6
thé deiyc thé bang mdt hodc nhiéu nguyén ti halogen phu thudc vao timg trudng hop,

a ndm trong khoang tir 3 dén 5, va

b ndm trong khoang tir 0 dén 2.

2. Hop chét theo diém 1, trong do:
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R! la nguyén tu clo hoéc nguyén tir brom,

R4-R? ¢6 thé giéng hodc khac nhau va tuy ting truong hop c6 thé 14 nguyén tir
hydro, nguyén tir halogen, nhom C;-Cs alkyl ma c6 thé duoc thé bang mot hogc nhiéu
nguyén ti halogen phu thudc vao timg truong hop, nhém C3-Ce xycloalkyl ma co thé
duoc thé bang mot hodc nhiéu nguyén t halogen phu thudc vao ting trudong hop,
nhém C»-C4 alkenyl ma c6 thé dugce thé bang mot hodc nhiéu nguyén tir halogen phy
thudc vao tung treong hgp, nhom C,-Cs alkynyl ma co th8 dugc thé bang mot hodc
nhidu nguyén tir halogen phu thudc vao ting truong hop, nhém Ci-Cs alkoxy-Co-Ca-
alkyl ma c6 thé dugc thé bing mot hoic nhiéu nguyén tir halogen phu thudc vao timg
truong hop, hodc nhém phenyl ma c6 thé dugc thé bang mot hoic nhiéu nguyén ti
halogen, nhém nitro, nhém xyano, nhém C;-Cs4 alkyl hodc nhém C1-C4 alkoxy ma co
thé duoc thé bang mot hodc nhiéu nguyén tir halogen phu thudc vao timg trudong hop,
va

alad.

3. Phii‘o*ng phap tong hop hop chét theo diém 1, trong d6 phuong phép nay bao gdém

budce st dung nguyén lidu dau vao 1 hop chét c6 cong thire (I1):
R1
(Cl‘ga\/jg\ N
\_N. 7 N>/\z
N —
H,N R

cong thuc (II)
trong do:
R! 12 nguyén tir halogen,
R? 1a nhom xyano, nhom nitro hodc nguyén tir halogen, va

a nim trong khoang tlr 3 dén 5.

4. Ché pham diét co chira mdt lugng c6 hi€u qua diét cd ca it nhét mét trong ) hop

chét theo diém 1 hodc diém 2.
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5. Ché phim diét co theo diém 4, trong d6 ché phim nay con chira chét hd tro dung

cho ché phim.

6. Phuong phap kiém sodt thuc vt khong mong mudn, phuong phap niy bao gdm
budc str dung mot lwgng hi€u qua cua it nh4t mot trong sb hop chét theo diém 1 hozc
diém 2 hodc ché phdm diét co theo didm 4 hodc diém 5 cho cdy trong khong mong

muon hodc st dung cho vi tri cia cdy trong khong mong mudn.
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