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21785

Linh vue ky thuat dwoc dé cap

Sang ché @& cap dén cac dan xuét triazol méi, dén quy trinh didu ché cac hop chét
nay va dén ché phdm bao gdm cac hop chét nay. Hop chét niy 13 hitu ich 1am hoat chét
dung trong sinh hoc, cu thé 13 dé phong trir vi sinh vét gdy hai trong viéc bdo vé ciy trdng

va trong viéc bdo vé vat licu va lam chét diéu hoa sinh trudng cua thuc vat.
Tinh trang k¥ thuét ciia sang ché

D3 biét duoc tir CN 1760193 rang cac din xuét triazol duoc thé alkyl cu thé c6 thé
duoc st dung trong viée diéu tri nhiém ndm gy bénh & ngudi & bénh nhén suy giam mién
dich. Ciing da biét duoc rang cac din xuét triazol cu thé c6 thé dugc st dung trong vai chi
dinh dugc phim va trong viée bao vé cdy trong 1am thube diét nAm (tham khao cac cong
bb don qubc té s6 WO-A 2012/177635, WO-A 2012/177638, WO-A 2012/177603, WO-
A 2012/177608, WO-A 2012/177725, WO-A 2012/177728).

Do céc nhu cAu vé sinh thai va kinh té dugc dwa ra dbi véi cac hoat chét hién dai,
vi du thudc diét ndm, dang gia ting mot cach khong ngimg, vi du ddi véi phd hoat tinh,
doc td, tinh lwa chon, ty 1€ 4p dung, sy hinh thanh tdn du va viéc san xuét c6 thé vu tién
va ciing c6 thé gap phai kho khin, vi du, véi strc khang, van c¢6 nhu cau khong ngimg dé
phat trién ché phim diét co mdi ma c6 lgi thé hon so vé6i cac ché phim da biét it nhét
trong mot s6 linh vuc.
Ban chit k§ thuit ciia sang ché

Do d6, sang ché d& xuit dan xuét triazol méi c6 cong thirc (I)

=N R\ OR?
N N\X/X
X

@)

trong do:
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R!  1aCi-Cs-alkyl dugc thé hogic khong duoc thé; Cs-Cs-xycloalkylalkyl duoc thé hodc
khong duogc thé; Co-Cs-alkenyl duoc thé hodc khong dugce thé; Co-Cs-alkynyl duoc
thé hoic khong duogc thé;

va

R?  [aH, C1-Cs-alkyl, -Si(R3®)( R3)( R¥), -P(O)(OH),, -CH2-0-P(0)(OH)2, —C(0)-Ci-
Cs-alkyl dugc thé hodc khéng duge thé, -C(0)-Cs-Cr-xycloalkyl duoc thé hodc
khéng dugc thé, —C(O)NH-C1-Cs-alkyl duoc thé hodc khong duoc thé; -C(O)N-
di-C1-Cs-alkyl duoc thé hodc khéng dugc thé; -C(0)O-Ci-Cs-alkyl duge thé hodc
khong dugc thé;

va
R R3b, R3¢ doc l4p v6i nhau 1a Ci-Cs-alkyl dugc thé hodc khong dugc thé;
va

X 1a di vong khong no ¢6 6 canh dugc thé hodc khong duoc thé chira 1 hodic 2 nguyén

tir nito 13 (cac) nguyén tir khic loai hodc din xuat két vong benz ciia no;

trong d6 trong mdi trudong hop duge thé ¢6 nghia 13 duge thé bing halogen; xyano; Ci-
Cs-alkyl; Ci-Cs-haloalkyl; Ci-Cg-alkoxy; Ci-Cs-halogenalkoxy; (Ci-Cg-alkoxyimino)-
Ci-Cs-alkyl; Cs3-Cs-xycloalkyl; Cs-Cr-halogenxycloalkyl; C;-Cs-alkenyl; hodc C»-Cs-
alkynyl;

va muoi hodc N-oxit cua nd.

Mudi hodc N-oxit ciia din xuét triazol c6 cong thirc (I) ciling c6 cac dic tinh diét

Cong thtrc (I) dua ra dinh nghia chung vé cac dan xudt triazol theo sang ché. Cac
dinh nghia vé& gbc duoc wu tién dbi véi cac cong thire dugc thé hién trén day va dudi day
duoc dua ra dudi day. Cac dinh nghia ndy 4p dung cho cac san pham cubi ciing c¢6 cong

thirc (I) va ciing 4p dung cho tit ca céc hop chit trung gian.
R!  t6t hon 1a C1-Cs-alkyl dugc thé hodc khéng duoc thé.
R!  t6t hon nita 1a Ci-Cs-alkyl khong dugc thé hodc duge thé C3-Cr-xycloalkyl.

R!  t5tnhét 1a C1-Cs- alkyl khong duoc thé hodc dugc thé C3-Cr-xycloalkyl.

-3-
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Theo cac phuong 4n duoc wu tién clia sang ché, R! 1a Ci-Cs-alkyl khong dugc thé,

t6t hon 1a C1-Cs-alkyl khong duoc thé, tdt hon niva 1 tert-butyl.

Theo cc phuong 4n duge uu tién cia sang ché, R! 1a Ci-Cs-alkyl dugc thé C3-Cs-

xycloalkyl dugc thé, tét hon 1a Ci-Cs-alkyl dugc thé Cs-Cr-xycloalkyl, tdt hon nita 1a

xyclopropylmetyl, xyclopropyl-etan-1-yl, xyclopropyl-etan-2-yl.

Theo phuong 4n dugc wu tién khac ctia sang ché, R! 1a C3-Cr-xycloalkyl duoc thé,

t6t hon 1a xyclopropyl dugc thé trong d6 hai phin tir thé & cing hodc (c4c) nguyén tir

cacbon khac nhau c6 thé ciing nhau véi Cs-Cr-xycloalkyl, t6t hon 14 xyclopropyl ma

chiing gén vao tao ra bixycloalkyl dugc thé hodc khéng dugc thé.

Rl

Theo phuong an dugc uu ti€n khac

t6t hon 1a C1-Cs-alkyl dugc thé C3-Cr-xycloalkyl hodc dwoc thé Ci-Cs-alkoxy hodc
khéong dugce thé.

t6t hon nita 1a Ci-Cys-alkyl duoc thé C3-Cr-xycloalkyl hoic dugc thé Ci-Cs-alkoxy
hoic khong dugc thé.

t6t hon 12 di vong khong no c6 6 canh dugc thé hoac khong dugc thé chira 1 hodc
2 nguyén i nito 1 (cac) nguyén tir khac loai hodc din xuét két vong benz cta no,
v6i didu kién rang X khong phai 13 2-pyridinyl.

t6t hon nita 13 3-pyridinyl duoc thé hoic khong duoc thé, 4-pyridinyl, 4-
pyrimidinyl, 5-pyrimidinyl, pyrazin-2-yl, pyridazin-3-yl, pyridazin-4-yl, quinolin-
2-yl hodc quinolin-3-yl.

cling t6t hon nita 1a 3-pyridinyl duoc thé hodc khong dwoc thé, 4-pyridinyl, 4-
pyrimidinyl, 5-pyrimidinyl, pyrazin-2-yl, pyridazin-3-yl, pyridazin-4-yl, quinolin-
2-yl, quinolin-3-yl hodc quinolin-4-yl.

t6t nhét 1a 3-pyridinyl dugc thé hoic khong dugc thé, 4-pyridinyl, 4-pyrimidinyl,
hoac 5-pyrimidinyl, quinolin-2-yl, quinolin-3-yl.

Theo céc phuong an dwoc wu tién cla sang ché, X 1a 3-pyridinyl duoc thé hoic

khong dugc thé hodc 4-pyridinyl.
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Theo phuong 4n dugc wu tién khac ctia sang ché, X 1 3-pyridinyl duge thé hodc

4-pyridinyl.

Theo phuong 4n dugc ru tién khac cia sang ché X 1a 3-pyridinyl hodc 4-pyridinyl
duoc thé bang it nhit mot phan tir thé halogen.

Theo phwong 4n dugc wu tién khac cta sang ché, X 1a 2-pyridinyl dugc thé hodc

khong dugc thé.

Theo phuong 4n dugc wu tién khac ctia séng ché, X 1a 2-pyridinyl duoc thé bing

it nhit mot phan ttr thé halogen.

Dai véi tat ca cdce dinh nghia doi véi X, su vu tién dugce dua ra doi véi cac vi vong

ma khong chira (cac) nguyén tir khac loai khac vai (cac) nguyén tit nito.

R?  tdt hon 1a H, Ci-Cs-alkyl, —C(0)-Ci-Cs-alkyl duogc thé hodc khong duoc thé.

R?  con tdt hon 1a 1a H, Ci-Cs-alkyl, ~C(0)-Ci-Cs-alkyl dugc thé hodc khong dugc thé
hoic ~C(0)0-C;-Cs-alkyl dugc thé hoic khong dugc thé.

R?  t6t hon nita 14 H.
Theo cac phuong 4n cia sang ché, trong d6 R? 1a -Si(R3#)( R3)( R¥)

R, R® R3¢ t6t hon 1a doc 18p véi nhau 1 metyl, etyl hoic tert-butyl,

R3 R3® R¥* 4t hon nita 1a metyl.
Theo phuong an dugc wu tién khic cia sang ché

R! 13 Ci-Cs-alkyl dugc thé C3-Cr-xycloalkyl hogc dugc thé Ci-Cs-alkoxy hodc khong
dugc thé, va

R? la H, Ci-Csg-alkyl, —C(O)-Ci-Cg-alkyl duogc thé hodc khong dugc thé, hodc —
C(0)O-C1-Cs-alkyl duoc thé hoic khong duogc thé, va

X la 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 4-pyrimidinyl, 5-pyrimidinyl, pyrazin-2-
yl, pyridazin-3-yl, pyridazin-4-yl, quinolin-2-yl, quinolin-3-yl hodc quinolin-4-yl dugc
thé hodc khong duoc thé.

Theo phuong an dugc wu tién khéc cia séng ché
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R! 1a C1-Cs-alkyl dugc thé C3-Cr-xycloalkyl hodc dugc thé Ci-Cs-alkoxy hodic khong

duoc the, va

R?  1aH hoic —-C(0)0-Ci-Cs-alkyl dugc thé hodc khong duoc thé, va

X la 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 4-pyrimidinyl, 5-pyrimidinyl, pyrazin-2-
yl, pyridazin-3-yl, pyridazin-4-yl, quinolin-2-yl, quinolin-3-yl hodc quinolin-4-yl
duoc thé hoic khong dugce thé,

M5 ta chi tiét sang ché
Céc dinh nghfa va phén giai thich vé cac gbc dugc dua ra trén dy theo cac thuat

ngit chung hogc dugc néu trong cic khoang duge wu tién c6 thé, tuy nhién, ciing duogc t

hop v6i cac thuat ngit khac néu mudn, nghia 13 bao gdm giira cac khoang cuy thé va cac

khoang dugc wu tién. Ching ap dung cho céc san phim cudi va trong Gng vdi céc tién

chét va hop chét trung gian. Ngoai ra, cic dinh nghia riéng r& c6 thé khong 4p dung.

Su wu tién dugc dua ra ddi véi cac hop chit c6 cong thire (I) trong d6 mdi trong sb

cac goc c6 cac dinh nghia dugc wu tién dugce k& dén trén day.

Su uru tién dic biét duoc dua ra dbi véi cac hop chit c6 cong thirc (1) trong d6 mdi

trong sO cac goc cd cac nghia dugce vu tién hon dugce ke dén trén day.

Sy wu tién rat dic biét duoc dua ra d6i véi cac hop chét ¢6 cong thirc (I) trong do

mdi trong s6 céc gdc cd cac nghia dugc uu tién nhat dugc ké dén trén day.

Trong cac dinh nghia vé cac ky hi¢u dugc dua ra trong cac cong thirc trén diy, cac

thuét ngit chung dugc st dung ma thudng 13 dai dién cila cac phan tir thé sau day:

Pinh nghia vé C;-Cs-alkyl bao gdm khoang 16n nhit dugc x4c dinh trong ban md
ta nay d6i voi gbe. Cu thé 13, dinh nghia nay bao gdm cac nghia metyl, etyl, n-, isopropyl,
n-, iso-, sec-, tert-butyl, va ciing trong mdi truong hop tit ca cac chit ddng phan pentyl,
hexyl, heptyl va octyl, nhu metyl, etyl, propyl, 1-metyletyl, butyl, 1-metylpropyl, 2-
metylpropyl, 1,1-dimetyletyl, n-pentyl, 1-metylbutyl, 2-metylbutyl, 3-metylbutyl, 1,2-
dimetylpropyl, 1,1-dimetylpropyl, 2,2-dimetylpropyl, 1-etylpropyl, n-hexyl, 1-
metylpentyl, 2-metylpentyl, 3-metylpentyl, 4-metylpentyl, 1,2-dimetylbutyl, 1,3-
dimetylbutyl, 2,3-dimetylbutyl, 1,1-dimetylbutyl, 2,2-dimetylbutyl, 3,3-dimetylbutyl,
1,1,2-trimetylpropyl, 1,2,2-trimetylpropyl, 1-etylbutyl, 2-etylbutyl, 1-etyl-3-metylpropyl,
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n-heptyl, 1-metylhexyl, 1-etylpentyl, 2-etylpentyl, 1-propylbutyl, octyl, 1-metylheptyl, 2-
metylheptyl, 1-etylhexyl, 2-etylhexyl, 1-propylpentyl va 2-propylpentyl, dic biét 1a
propyl, 1-metyletyl, butyl, 1-metylbutyl, 2-metylbutyl, 3-metylbutyl, 1,1-dimetyletyl,
1,2-dimetylbutyl, 1,3-dimetylbutyl, pentyl, 1-metylbutyl, 1-etylpropyl, hexyl, 3-
metylpentyl, heptyl, 1-metylhexyl, 1-etyl-3-metylbutyl, 1-metylheptyl, 1,2-dimetylhexyl,
1,3-dimetyloctyl, 4-metyloctyl, 1,2,2,3-tetrametylbutyl, 1,3,3-trimetylbutyl, 1,2,3-
trimetylbutyl, 1,3-dimetylpentyl, 1,3-dimetylhexyl, 5-metyl-3-hexyl, 2-metyl-4-heptyl va
1-metyl-2-xyclopropyletyl. Khoang dugc wu tién la C;-Cys-alkyl, nhu metyl, etyl, n-,

isopropyl, n-, iso-, sec-, tert-butyl.

Alkyl dugc thé halogen diing dé chi C;-Cs-haloalkyl- 13, vi du, Ci-Cs-alkyl nhur
duoc xé4c dinh trén ddy dugc thé bing mot hodic nhiéu phén tir thé halogen ma c6 thé 1a
giéng nhau hodc khac nhau. Tét hon 14, Ci1-Cs-haloalkyl la clometyl, diclometyl,
triclometyl, flometyl, diflometyl, triflometyl, cloflometyl, dicloflometyl, clodiflometyl, 1-
floetyl, 2-floetyl, 2,2-difloetyl, 2,2,2-trifloetyl, 2-clo-2-floetyl, 2-clo-2,2-difloetyl, 2,2-
diclo-2-floetyl, 2,2,2-tricloetyl, pentafloetyl, 1-flo-1-metyletyl, 2-flo-1,1-dimetyletyl, 2-
flo-1-flometyl-1-metyletyl, 2-flo-1,1-di(flometyl)-etyl, 3-clo-1-metylbutyl, 2-clo-1-
metylbutyl, 1-clobutyl, 3,3-diclo-1-metylbutyl, 3-clo-1-metylbutyl, 1-metyl-3-
triflometylbutyl, 3-metyl-1-triflometylbutyl.

Dinh nghia C,-Cs-alkenyl bao gdm khoéng 16n nhét dwoc x4c dinh trong ban md
ta ndy d6i voi gbe alkenyl. Cu thé 13, dinh nghia ndy bao gdm céc nghia 13 ethenyl, n-,
isopropenyl, n-, iso-, sec-, tert-butenyl, va ca trong mdi trudng hop tét ca céc chit dong
phédn pentenyl, hexenyl, heptenyl, octenyl, 1-metyl-1-propenyl, 1-etyl-1-butenyl, 2,4-
dimetyl-1-pentenyl, 2,4-dimetyl-2-pentenyl. Alkenyl dugc thé halogen — dugc ding dé
chi C,-Cs-haloalkenyl- 13, vi du, C2-Cs-alkenyl nhu duogc x4c dinh trén day duoc thé bang

mdt hodc nhiéu phén tir thé halogen ma c6 thé 14 giéng nhau hozc khac nhau.

Pinh nghia C,-Cs-alkynyl bao gdbm khoang 16n nhét dwgc x4c dinh trong ban md
ta nay dbi voi gde alkynyl. Cu thé 13, dinh nghia nay bao gdm cac nghia 13 ethynyl, n-,
isopropynyl, n-, iso-, sec-, tert-butynyl, va ca trong mdi trudng hop tAt ca cac chit dong
phén pentynyl, hexynyl, heptynyl, octynyl. Alkynyl duoc thé halogen — duoc dung dé chi
C»-Cs-haloalkynyl- 13, vi du, C2-Cs-alkynyl nhu dugc xc dinh trén ddy dugc thé bing

mdt hodc nhidu phn tir thé halogen ma c6 thé 1a gidng nhau hoic khéc nhau.

-7 -
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Dinh nghia C3-C7-xycloalkyl bao gdm céc nhém hydrocarbyl no mét vong ¢6 tir 3
dén 7 thanh vién vong cacbon, nhu xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va
xycloheptyl.

Dinh nghia xycloalkyl dugc thé halogen va haloxycloalkyl bao gdm nhém
hydrocarbyl no mdt vong c¢6 tir 3 dén 7 thanh vién vong cacbon, nhu 1-flo-xyclopropyl
va 1-clo-xyclopropyl.

Dinh nghia bixycloalkyl bao gdm alkyl vong spiro trong d6 hai phén tir thé & cing
nguyén it cacbon ciia C3-Cr-xycloalkyl c6 thé cling v6i nguyén tir cacbon ma ching gén
vao tao thanh Cs-Cs-xycloalkyl, dinh nghia ndy bao gdm vi du nghia 13 spiro[2.2]pentyl.
Dinh nghia bixycloalkyl ciing bao gdm alkyl hai vong trong d6 hai phan tir thé & nguyén
tir cacbon lién k& khéc nhau hozic khong lién k& ciia C3-Cr-xycloalkyl c6 thé cung voéi
nguyén tir cacbon ma chiing gin vao tao thanh Cs-Cs-xycloalkyl, dinh nghia nay bao gdm
vi du nghia 1a bixyclo[2.2.1]heptan-2-yl, bixyclo[2.2.1]heptan-7-yl, bixyclo[4.1.0]-
heptan-2-yl, bixyclo[4.1.0]Theptan-3-yl, bixyclo[4.1.0]heptan-7-yl. Dinh nghia bixyclo-
alkyl ciing bao gbm alkyl hai vong trong d6 hai phin tir thé & nguyén tir cacbon lién ké
khéc nhau hodc khong lién ké ctia C3-Cr-xycloalkyl c6 thé tao thanh cdu alkylen giita céc
nguyén tir cacbon ma ching gin vio, dinh nghia ndy bao gdm vi du céc nghia

bixyclo[2.2.1]hept-2-en-2-yl, bixyclo[2.2.1]hept-2-en-5-yl, bixyclo[2.2.1]hept-2-en-7-yl.

Pinh nghia aryl bao gdm vong mat, hai hodc ba vong thom khong dugc thé hogic

duoc thé vi du phenyl, naphthyl, anthracenyl (anthryl), phenanthracenyl (phenanthryl).

Dinh nghia di vong khdng no c¢6 6 canh chita 1 hodc 2 nguyén tr nito 1a (céc)
nguyén tir khac loai bao gdbm vi du 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 3-pyridazinyl, 4-
pyridazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-pyrazinyl.

Dinh nghia din xuét két vong benz ctia di vong khong no ¢6 6 canh chira 1 hoic 2
nguyén tir nito 13 (c4c) nguyén tir khac loai bao gdm vi du 2-quinolinyl,3-quinolinyl, 4-
quinolinyl, 1-isoquinolinyl, 3-isoquinolinyl, 4-isoquinolinyl, 2-quinazolinyl, 4-
quinazolinyl, cinnolin-3-yl; cinnolin-4-yl;phthalazin-1-yl; phthalazin-4-yl; quinoxalin-2-

yl; quinoxalin-3-yl.

Dinh nghia hetaryl hodc heteroaryl bao gdm vong c6 tir 5 &én 7 canh di vong khong

no khong dugc thé hodc duoc thé chira dén 4 nguyén tir khac loai duge chon tir N, O va
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S: vi du 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyrrolyl, 3-pyrrolyl, 1-pyrrolyl, 3-
pyrazolyl, 4-pyrazolyl, S5-pyrazolyl, 1-pyrazolyl, 1H-imidazol-2-yl, 1H-imidazol-4-yl,
1H-imidazol-5-yl, 1H-imidazol-1-yl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 2-thiazolyl, 4-
thiazolyl, 5-thiazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3-isothiazolyl, 4-
isothiazolyl, 5-isothiazolyl, 1H-1,2,3-triazol-1-yl, 1H-1,2,3-triazol-4-yl, 1H-1,2,3-triazol-
5-yl, 2H-1,2,3-triazol-2-yl, 2H-1,2,3-triazol-4-yl, 1H-1,2,4-triazol-3-yl, 1H-1,2,4-triazol-
5-yl, 1H-1,2,4-triazol-1-yl, 4H-1,2,4-triazol-3-yl, 4H-1,2,4-triazol-4-yl, 1H-tetrazol-1-yl,
1H-tetrazol-5-yl, 2H-tetrazol-2-yl, 2H-tetrazol-5-yl, 1,2,4-oxadiazol-3-yl, 1,2,4-
oxadiazol-5-yl, 1,2,4-thiadiazol-3-yl, 1,2,4-thiadiazol-5-yl, 1,3,4-oxadiazol-2-yl, 1,3,4-
thiadiazol-2-yl, 1,2,3-oxadiazol-4-yl, 1,2,3-oxadiazol-5-yl, 1,2,3-thiadiazol-4-yl, 1,2,3-
thiadiazol-5-yl, 1,2,5-oxadiazol-3-yl, 1,2,5-thiadiazol-3-yl, 2-pyridinyl, 3-pyridinyl, 4-
pyridinyl, 3-pyridazinyl, 4-pyridazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-
pyrazinyl, 1,3,5-triazin-2-yl, 1,2,4-triazin-3-yl, 1,2,4-triazin-5-yl, 1,2,4-triazin-6-yl.

Pinh nghia heteroxycloalkyl bao gdbm hé vong mdt, hai hoic ba vong no hodc
khéng no riéng phin gdm c6 céc nguyén tir C va chira dén 4 nguyén tir khac loai dwoc
chon tir N, O va S: vi du aziridinyl, pyrolidinyl, dihydropyridyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, tetrahydrofuranyl, tetrahydrothiofuranyl, tetrahydro-
pyranyl, pyranyl, isoxazolidinyl, isoxazolinyl, pyrazolinyl, dihydropyrrolyl, tetrahydro-
pyridinyl, dioxolanyl, dioxanyl, oxathiolanyl, oxathianyl, dithhiolanyl, dithianyl;

Céc gbe dugc thé tuy ¥ c6 thé duoc thé mot 14n hodc nhiéu 14n, trong d6 trong

trwdng hop vé thé nhiéu lan, cac phan tir thé 1a gidng nhau hodc khac nhau.

Trir phi ¢6 chi dinh khac, nhém hodc phan tir thé ma duge thé theo sang ché tdt
hon 12 ¢6 thé duogc thé bang mot hodc nhidu nhém duoc chon tir danh muc gém co
halogen; SH; nitro; hydroxyl; xyano; amino; sulfanyl; pentaflo-AS-sulfanyl; formyl;
formyloxy; formylamino; carbamoyl; N-hydroxycarbamoyl; carbamat; (hydroxyimino)-
Ci-Ce-alkyl; Ci-Cs-alkyl; Ci1-Cg-halogenalkyl; Ci-Cs-alkyloxy; Ci-Cs-halogenalkyloxy;
C1-Cs-alkylthio; Ci-Cg-halogenalkylthio; tri(Ci-Cs-alkyl)silyl; tri(Ci-Cs-alkyl)silyl-Ci-
Cs-alkyl; C3-Cr-xycloalkyl; C3-Cr-haloxycloalkyl; C3-Cr-xycloalkenyl; C3-Cr-haloxyclo-
alkenyl; Cs-Cro-xycloalkylalkyl; C4-Cro-haloxycloalkylalkyl; Cs-Ci2-xycloalkylxyclo-
alkyl; tri(Ci-Cs-alkyl)silyl-C3-Cr-xycloalkyl; Ci-Cs-halogenoalkyl; Cs-Cr-halogenoxy-
cloalkyl; C»-Cs-alkenyl; Ca-Cg-alkynyl; Cs-Cs-alkenyloxy;C,-Cs-halogenalkenyloxy;
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C»2-Cs-alkynyloxy; Ci-Cs-alkylamino; di-Ci-Cg-alkylamino; C;-Cg-halogenalkylamino;
di-C;1-Cs-halogenalkylamino; Ci-Cs-alkylaminoalkyl; di-C;-Cs-alkylaminoalkyl; Ci-Cs-
alkoxy; Ci-Cg-halogenoalkoxy; Ci-Cg-xyanoalkoxy; C4-Cs-xycloalkylalkoxy; C3-Ce-
xycloalkoxy; Cz-Cg-alkoxyalkoxy;Ci-Cg-alkylcarbonylalkoxy; Ci-Cg-alkylsulfanyl; Ci-
Cs-halogenoalkylsulfanyl;  C;-Cs-alkenyloxy; C;-Cs-halogenoalkenyloxy; Cs3-Cs-
alkynyloxy; Cs-Cs-halogenoalkynyloxy; Ci-Cs-alkylcarbonyl; Ci-Cg-halogenoalkyl-
carbonyl; Cs-Cg-xycloalkylcarbonyl; Cs-Cs-halogenoxycloalkylcarbonyl; Ci-Cs-alkyl-
carbamoyl; di-C;-Cg-alkylcarbamoyl; N-Ci-Cg-alkyloxycarbamoyl; Ci-Cg-alkoxy-
carbamoyl; N-Ci-Csg-alkyl-C;i-Cg-alkoxycarbamoyl; Ci-Cs-alkoxycarbonyl, Ci-Cs-
halogenoalkoxycarbonyl; Cs-Cg-xycloalkoxycarbonyl; Ci-Cg-alkoxyalkylcarbonyl; Ca-
Cg-halogenoalkoxyalkylcarbonyl; C3-Cio-xycloalkoxyalkylcarbonyl; Ci-Cg-alkylamino-
carbonyl; di-C;i-Cg-alkylaminocarbonyl; Cs-Cg-xycloalkylaminocarbonyl; Ci-Cs-alkyl-
carbonyloxy; Ci-Cs-halogenoalkylcarbonyloxy; Cs-Cgs-xycloalkylcarbonyloxy; Ci-Cs-
alkylcarbonylamino; C;-Cg-halogenoalkylcarbonylamino; Ci-Cg-alkylaminocarbonyl-
oxy; di-Ci-Cg-alkylaminocarbonyloxy; Ci-Cg-alkyloxycarbonyloxy; Ci-Cs-alkylsulfinyl;
C1-Cs-halogenoalkylsulfinyl; Ci-Cg-alkylsulfonyl; Ci-Cs-halogenoalkylsulfonyl; Ci-Cs-
alkylsulfonyloxy; Ci-Cg-halogenoalkylsulfonyloxy; Ci-Cg-alkylaminosulfamoyl; di-Ci-
Cs-alkylaminosulfamoyl; (Ci-Cg-alkoxyimino)-Ci-Cg-alkyl; (Cs-Cr-xycloalkoxyimino)-
Ci-Cs-alkyl;  hydroxyimino-C;-Cg-alkyl; (C1-Cs-alkoxyimino)-Cs-Cr-xycloalkyl;
hydroxyimino-Cs-C7-xycloalkyl; (Ci-Cs-alkylimino)-oxy; (Ci-Cs-alkylimino)-oxy-Ci-
Cs-alkyl;  (Cs3-Cs-xycloalkylimino)-oxy-Ci-Cs-alkyl;  (Ci-Cs-alkylimino)-oxy-Cs-Cr-
xycloalkyl;  (Ci-Csg-alkenyloxyimino)-Ci-Cg-alkyl; (Ci1-Cs-alkynyloxyimino)-Ci-Cs-
alkyl; 2-oxopyrolidin-1-yl, (benzyloxyimino)-Ci-Cs-alkyl; Ci-Cs-alkoxyalkyl; C1-Cs-
alkylthioalkyl; C;-Cg-alkoxyalkoxyalkyl; Ci-Cg-halogenoalkoxyalkyl; benzyl; phenyl;
heteroaryl c¢6 5 canh; heteroaryl c6 6 canh; benzyloxy; phenyloxy; benzylsulfanyl;
benzylamino; phenoxy; phenylsulfanyl; hodc phenylamino; trong d6 benzyl, phenyl,
heteroaryl c6 5 canh, heteroaryl c6 6 canh, benzyloxy hodc phenyloxy cd thé tuy y dugc

thé bang mot hoic nhidu nhém duge chon tir danh muc dwge ké dén trén day.
Dinh nghia halogen bao gdm flo, clo, brom va iot.

Theo phuong 4n dugc uu tién, theo sang ché C;-Cs-alkyl, C,-Cs-alkenyl, C>-Cs-
alkynyl hodc Cs-Cs-xycloalkylalkyl dugc thé khong phai 1a Ci-Cs-alkyl, C>-Cs-alkenyl,
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C2-Cs-alkynyl hoic C4-Cs-xycloalkylalkyl dugc thé bing mét hodc nhiéu phan tir thay thé
halogen, vi vay Ci-Cs-alkyl, C,-Cs-alkenyl, C>-Cg-alkynyl hodc C4-Cs-xycloalkylalkyl
dugc thé khéng phai 13 Ci-Cs-haloalkyl, C,-Cs-haloalkenyl, C»-Cs-haloalkynyl, C3-Cs-
haloxycloalkyl-Ci-Cs-alkyl, Cs-Ce-haloxycloalkyl-Ci-Cs-haloalkyl hodc Csz-Ce-xyclo-
alkyl-C1-C4-haloalkyl

Néu thich hop, hop chit theo sang ché c6 thé c6 mit nhu hdn hop gdém cac dang
chit ddng phan c6 thé thuc hién dugc khac nhau, cy thé 1a chit ddng phan 14p thé, nhu,
vi du, E va Z, threo va erythro, va c4 cic chit ddng phan quang hoc va néu thich hop, ca
cac tautome. Hop chét duoc néu 12 dbi véi ca cac chit ddng phan E va Z va ca threo va
erythro, va cac chit ddng phan quang hoc, hdn hop bat ky cua cac chét ddng phén nay va

cac dang tautome c6 thé ton tai.

Néu thich hop, hop chit cia sang ché c6 thé tdn tai & dang mot hodc nhidu chit
ddng phéan quang hoc hodc khong dbi xtng phu thudc vao sb lrong tim khong déi ximg
trong hop chit. Do d6, sang ché con dé cap dén tit ca cac chit ddng phan quang hoc va
dén hdn hop raxemic hoic scalemic ciia chiing (thuat ngt "scalemic” c6 nghia 1a hdn hop
gdm céc chit ddng phan ddi anh vdi cac ty 16 khac nhau) va dén hdn hop gdm tt ca cac
chit ddng phan 1ap thé c6 thé tdn tai, v&i tit ca cac ty 16. Cac chéit ddng phan khong dbi
quang va/hodc chit ddng phan quang hoc c6 thé duoc tach theo cic phuong phap ma da

dugc biét dén boi chuyén gia trong linh vuc nay.

Néu thich hop, hop chét clia sang ché ciing c6 thé ton tai & mot hodc nhiéu dang
chét ddng phan hinh hoc phu thud vao s6 luong lién két d6i trong hop chit. Do d6, sang
ché con dé cap dén tat ca cac chat ddng phan hinh hoc va dén tit ca cac hdn hop co thé
t0n tai, v4i tht ca cac ty 18. Cac chat ddng phan hinh hoc c6 thé dugc tach theo cac phwong

phap chung, ma da duoc biét dén d6i voi chuyén gia trong linh vy nay.

Néu thich hop, hop chét cua sang ché cling ¢ thé tdn tai & mot hodc nhiéu dang
chit ddng phan hinh hoc phu thudc vao vi tri twong ddi (syn/anti hodc cis/trans) ciia cac
phan tir thé ctia vong B. Do d6, sang ché con dé cap dén tit ca cac chit ddng phén syn/anti
(hodc cis/trans) va dén tit ca hdn hop c6 thé tdn tai syn/anti (hodc cis/trans), véi tht ca cac
ty 1&. Céc chat ddng phan syn/anti (hoic cis/trans) c6 thé duoc tach theo cac phuong phép

chung, ma da dugc biét dén ddi véi chuyén gia trong linh vuc nay.
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Hop chét c6 cong thirc (I) trong d6 X dugc thé bang hydroxy, sulfanyl hogic phin
tt thé amino c6 thé dugc tim théy ¢ dang tautome cta né thu dugc tir su thay dbi proton
ctia nhém hydroxy, sulfanyl hodc amino. T4t ca cic dang tautome ciia hop chét clia sang
ché) trong d6 X dugc thé bang hydroxy, sulfanyl hoc phan tir thé amino ciing 13 mot

phan cta sang ché.

Minh hoa quy trinh va hop chit trung gian

Sang ché con dé cap dén cac quy trinh dé tao ra cac hop chit c6 cong thic (I). Sang
ché con dé cép dén cac hop chit trung gian nhu cic hop chit ¢6 cong thic (V), (XID),
(XV) va Quy trinh diéu ché chung.

Mot s6 hop chét (a-axylalkyl)chinolin va (a-acylalkyl)pyridin, ma 14 cac hop chét
trung gian hitu ich dé didu ché cac hop chét c6 cong thire (I), 1a da biét tir cac tai lidu
chuyén nganh sau:

- Burton M. Baum et al.: "The acylation of lepidine", JOURNAL OF HETEROCYCLIC
CHEMISTRY, vol. 3, no. 3, 1 September 1966, pages 272-274.

- Carver D. R. et al: "Sgn1 MECHANISM IN HETEROAROMATIC NUCLEOPHILIC
SUBSTITUTION. REACTIONS INVOLVING CERTAIN DIHALOGENATED PI-
DEFICIENT NITROGEN HETEROCYCLES", THE JOURNAL OF ORGANIC
CHEMISTRY, AMERICAN CHEMICAL SOCIETY, vol. 48, no. 8, 1 January 1983,
pages 1180-1185.

- Stuart Raynolds et al.: "The Synthesis of Nitrogen-containing Ketones. VIII. The
Acylation of 3-Picoline, 4-Picoline and Certain of their Derivatives 1-4" Journal of the
American Chemical Society, vol. 82, no. 2, 1 January 1960, pages 472-475.

- L. Estel et al.: “Metalation/Srnx1 coupling in heterocyclic synthesis. A convenient
methodology for ring functionalization", The Journal of Organic Chemistry, vol. 53, no.
12, 1 June 1988, pages 2740-2744.

- Ferdinand S. Melkonyan et al.: "One-pot synthesis of substituted indoles via
titanium(iv)alkoxide mediated imine formation - copper catalyzed N-arylation", RSC
Advances, vol. 3, no. 22, 1 January 2013, page 8388.

- Lee Cheuk et al.: "Synthetic Applications of N-N Linked Heterocycles. Part 8.”,
JOURNAL OF THE CHEMICAL SOCETY PERKIN TRANSACTIONS 1: ORGANIC
AND BIO-ORGANIC CHEMISTRY, 1 January 1980, pages 2458-2462.
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Hop chét trung gian pyrimidin hiru ich da biét tir Svjetlana Prekupec et al.: "Novel
C-6 Fluorinated Acyclic Side Chain Pyrimidine Derivatives: Synthesis, 1 H and 13 C
NMR Conformational Studies, and Antiviral and Cytostatic Evaluations", JOURNAL OF
MEDICINAL CHEMISTRY, vol. 50, no. 13, 1 June 2007, pages 3037-3045.

Hop chit (I) c6 thé thu dugc bang cac dudng khac nhau theo cich trong tir véi cac
quy trinh da biét trong linh vire ndy (xem vi du don yéu ciu cép patent chau Au s EP-A
461502, don yéu cdu cip patent Dirc s6 DE-A 4027608, DE-A 3235935 va céc tai liéu
tham khao duoc trich din trong d6) va bang cac dudong tdng hop thé hién theo so db dudi
day va trong phin thir nghiém ciia ban mé ta nay. Trir khi c6 quy dinh khéc, cac gbc X,
R!, R? va R3 ¢6 c4c nghia duoc néu dbi véi cac hop chit co cong thire (I). Cac dinh nghia
ndy ap dung khong chi ddi véi cac san pham cudi c6 cong thirc (I) ma con véi tAt ca cac
hop chét trung gian.

Quy trinh A (So d6 1):

So dé 1: Quy trinh A — Piéu ché Keton (V).

1

calRd
Y Z O  hodc o
J J av) (VD) /\n/R1
X X = X
0

(Ila) (1) V)
Y = -H hoac -OH
4 = halogen, -OS0;-Ci-Cg-alkyl, -OSOz-aryl, -OP(O)(O-Ci-Cs-alkyl), hodc -

OP(0)(O-aryl),, tot hon 1a -Cl hoic -Br

A = halogen, t6t hon 1a —Cl1
= -0-C;-Cs-alkyl, t6t hon 14 -O-metyl, -O-etyl; -O-aryl; -S-C1-Cs-alkyl; -S-aryl; -
NHR?; -NR®RP; R: 13 aryl, Ci-Cs-alkyl hodc C3-Cr-xycloalkyl, RP: 1a C-Cs-alkyl
hodc Ci-Cs-alkyloxy, tdt hon 12 -NMe,, -NMeOMe; hodc nhém roi chuyén di

vong, nhu imidazol, triazol va hydroxybenzotriazol.

Hop chét (Ia) va/hozc(III) 1a c6 ban san trén thi trudng hodc ¢6 thé tao ra bang

cic quy trinh dugc md td trong tai liéu chuyén nganh (xem, vi du 4n phim:
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"Comprehensive Heterocyclic Chemistry III", Pergamon Press, 2008; tdp 7, cac trang
101-169; 217-308 va tap 7, cic trang 1-331 va céc tai liéu tham khao dugc trich dan trong
do6; "Comprehensive Heterocyclic Chemistry II", Pergamon Press, 1996; tap 5, cac trang
37-243 & tap 6, cac trang 1-278 va céc tai li€u tham khao duogc trich din trong do;
"Comprehensive Heterocyclic Chemistry I", Pergamon Press, 1984; tép 2, cic trang 395-
510 va tap 3, céac trang 1-197 va céc tai licu tham khdo duogc trich dan trong do;
"Comprehensive Heterocyclic Chemistry III", Pergamon Press, 2008; tap 3, cac trang 45-
388 va tap 4, cac trang 1-364 va céc tai li€u tham khdo duogc trich dan trong do;
"Comprehensive Heterocyclic Chemistry II", Pergamon Press, 1996; tap 2, cac trang 39-
257 va tap 3, cac trang 1-220 va céc tai liéu tham khdo duogc trich dan trong do;
"Comprehensive Heterocyclic Chemistry I", Pergamon Press, 1984; tip 4, cac trang 155-

376 va tap 5, cac trang 167-498 va céc tai liéu tham khao dugc trich din trong do).

Hop chét (ITa) (So dd 1) ¢6 thé dugc chuyén hod bang cac phuong phap dugc md
t4 trong tai lidu chuyén nganh dbi véi cac hop chit twong ing (III) va tiép theo véi cac

hop chit (V). Trong quy trinh thit nhét, vi du, cac hop chit (ITa) duoc halogen ho4.

Trong truong hop Y c¢6 nghia 13 hydro, hgp chét (ITa) c6 thé dwoc halogen ho4 vi
du bing Bromo- hodc Closuccinimide (xem vi du céng bd don qudc té s6 WO-A
2011/012622, WO-A 2008/003622, WO-A 2005/111003; 4n phdm: Synthesis, 18, 2008,
2996 va cac tai liéu tham khao dugc trich dan trong d9), t6t hon 14 v6i su 6 mit cia chét
khoi mao gbc nhu Azobisisobutyronitril hodc dibenzoyl peroxit va véi sy c6 mit ciia dung
moi hitu co, vi du dung moi hitu co dugc clo hoa nhu tetraclometan. Theo cach khac, hop
chét (IIa) trai qua sy halogen hoa chudi phu véi sw ¢6 mit cia brom hoic clo (xem vi du
patent chau Au s EP 557967) dé thu dugc hop chét (ITI). Tuy ¥, chit khoi mao gdc nhu
Azobisisobutyronitril hogic dibenzoyl peroxit ¢6 thé duge st dung. Theo cach khéc, hop
chét (ITa) dugc cho phan tmg véi bazo, vi du metyl lithi va tiép theo v6i ngudn halogen
nhu Magiebromua dé thu duge hop chit (1) (xem vi du cong bd don qudc té s6 WO-A
2012/087784).

Hop chét (ITa) trong d6 Y c6 nghia 14 ~OH dugc cho phén tng véi chét halogen
hoa, nhu PBr3, PCl3 hodc thionyl clorua, dé thu dugc hop chét (IIT) (xem vi du cong bb
don qubc t& s6 WO-A 2009/153554, 4n phdm: Bioorganic & Medicinal Chemistry
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Letters, 22, 2012, 901-906, WO-A 2010/132999 va c4c tai liéu tham khao dugc trich dan
trong d6). Theo cach khéc, hop chit (Ila) c6 thé dwgc cho phan tng véi sulfonyl
halogenua, nhu vi du Mesylclorua hodc Tosylclorua, hodc véi halogenua axit phosphonic,
nhu vi du diphenylphosphoryl clorua, dé thu dugc sulfonat twong tmg va phosphat (xem
vi du 4n phém: J. Org. Chem. 1992,57, 5425-5431 va céc tai liéu tham khao dugc trich
dan trong d6).

Hop chét (IIT) tiép theo c6 thé dugc cho phan wng véi hop chét (IV) hoic (VI)
trong d6 A va E 1a nhém co thé thé nhu halogenua, -OR, NHR? hoic NR?R®, tdt hon 1a
clo, -O-metyl, -O-etyl, -NMe, hozc -NMeOMe. Dé thu dugc hop chét (V), hop chit (I1I)
duoc cho phan img & budc thir nhat véi vi du Zink, Magie hoic isopropylmagie clorua,
tiép hop hop chét carbonyl (IV) hoic (VI) t6t hon 14 trong céc diéu kién khan va tuy y
v6i su ¢6 mét ctia chét xtc tac kim loai, nhu paladi hodc chét xtc tac duoc tao thanh chua
yéu tir niken. Chét xtic tic kim loai ¢ thé dugc sir dung nhu (PhsP),PdCl, (vi du cong bd
don quéc té s6 WO-A 2012/087784, cong bd don yéu ciu cép patent chau Au sb EP-A
461502), PEPPSI-IPr (Chem. Eur. J. 2006, 12, 4743 — 4748) hoidc dugc tao ra tai chd
bing cach tron mubi kim loai (vi du Pd(OAc)) va phdi tor (nhw vi du PPhs2-
dixyclohexylphosphino-2',6'-dimethoxybiphenyl(S-Phos)). Viéc xen vao cua kim loai c6
thé dugc ting cudng bang viée bd sung cac mubi ion, nhw LiBr, LiCl, Lil, Cul, Zn(OPiv),,
MgCla, CuCN (xem vi du 4n phim: Dissertation Albrecht Metzer 2010 (University
Munich); Angew. Chem. Int. Ed. 2011, 50, 9205 —9209), hoéc b.%mg su hoat hoe"1 cua kim
loai bf?mg cach st dung alkan dugc halogen hoé (1,2-dibromoetan) hodc alkylsilan duoc
halogen hoa (TMSCI). Theo cach khéc, quy trinh nay c6 thé dugc thuc hién theo cach
mdt binh (xem vi du 4n phim: Beller et al., Chem. Asian J., 2011, 7(1) 40-44).

Phén Gng c6 thé duoc thyc hién & nhiét d6 ndm trong khoang tir nhiét d6 trong

phong dén nhiét dd hoi luu ciia dung mdi.

Déi v6i dung moi, tat ca cac dung méi thong thuong tro trong cac diéu kién phan
ung, nhu vi du ete (nhu vi du tetrahydrofuran, dietylete) co6 thé dugc sir dung va phan tmg

c6 thé duoc thyuc hién trong cac hdn hop gdm hai hodc nhidu dung moi nay.

Quy trinh B (So' d6 2):
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So d6 2: Quy trinh B — Diéu ché Keton (V).

\g/ hozc \g/ hoic N/,/ R
- (Iv) (VD) (Vi X/\[]/R1
(o) W) °
A =halogen, t6t hon 14 CI

= -0-C;-Cs-alkyl, t6t hon 13 -O-metyl, -O-etyl; -O-aryl; -S-C1-Cs-alkyl; -S-aryl; -
NHR? -NRR; R*: 12 aryl, C-Cs-alkyl hodc C3-Cr-xycloalkyl, RP: 1a C;-Cs-alkyl
hodc C;-Cs-alkyloxy, tdt hon 14 ~NMe, -NMeOMe; hoac nhom roi chuyén di

vong, nhu imidazol, triazol va hydroxybenzotriazol.

Hop chit (ITb) 14 c6 ban sin trén thi trudng hodc ¢6 thé duge tao ra bang céc quy
trinh dugc mo ti trong tai liéu chuyén nganh (xem vi du 4n phdm: "Comprehensive
Heterocyclic Chemistry III", Pergamon Press, 2008; tap 7, cac trang 101-169; 217-308 va
tap 7, cc trang 1-331 va c4c tai liéu tham khao dugc trich din trong d6; "Comprehensive
Heterocyclic Chemistry II", Pergamon Press, 1996; tdp 5, céc trang 37-243 va tap 6, céc
trang 1-278 va céac tai liéu tham khdo dugc trich din trong d6; "Comprehensive
Heterocyclic Chemistry 1", Pergamon Press, 1984; tap 2, cic trang 395-510 va tép 3, cac
trang 1-197 va céc tai liéu tham khdo duogc trich din trong d6; "Comprehensive
Heterocyclic Chemistry III", Pergamon Press, 2008; tép 3, céc trang 45-388 va tap 4, cac
trang 1-364 va cac tai liéu tham khao dugc trich din trong d6; "Comprehensive
Heterocyclic Chemistry II", Pergamon Press, 1996; tdp 2, cic trang 39-257 va tip 3, cac
trang 1-220 va céc tai liéu tham khdo duoc trich din trong d6; "Comprehensive
Heterocyclic Chemistry I", Pergamon Press, 1984; tap 4, céc trang 155-376 va tap 5, cac
trang 167-498 va cac tai liéu tham khao duoc trich dan trong d6).

C6 nhiéu phuong phép trong tai liéu chuyén nganh dé tao ra keton (xem vi du cong
b6 don qubc té s6 WO-A 2012/055942, WO-A 2012/100342, WO-A 2012/087784, WO-
A 2012/087833, US-A 2012/0010190, 4n phém: Dalton Transaction, 2011, 2366-2374,
Journal of the American Chemical Society, 1955, 3858-3860, Journal of the American
Chemical Society, 1937, 1494-1497, cong bd don qudc té s6 WO-A 2012/085815, WO-
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A 2011/042389, WO-A 2003/026663, 4n phém: Heterocycles, 1998, 2103-2109,
Bioorganic & Medicinal Chemistry Letters, 2010, 2634-2640).

No6i chung, c6 thé tao ra hop chit c6 cong thirc (V) tir cac hop chéit twong tmg (IIb)
va (IV) va/hodc tir cac hop chét tuong Gmg (IIb) va (VI) vé6i cac nhém thich hop A va E
(xem so dd 2, quy trinh B). Hop chét (IIb) thudng dugc cho phan ung tiép theo véi bazo,
vi du n-butyllithi, lithi-diisopropylamit, lithi  bis(trimetylsilyl)amit, natri
bis(trimetylsilyl)amit, kali bis(trimetylsilyl)amit natri amit, kali amit, kali tert-butoxit,
metyl lithi, TMP2Zn-2MgCI2-2LiCl (xem vi du 4n phim: Dissertation Albrecht Metzer
2010, University Munich), tiép theo hop chit (IV) hodc (VI), tét hon 14 trong céc diéu
kién khan. Tuy ¥, phan tmg ctia hop chit (Ib) va hop chit (IV) hoic (VI) dugc thuc hién
vOi su ¢6 mat cia bazo theo cach mdt binh. Cac nhom c6 thé thuc hién dugc dbi voi A va
E 13, vi du, halogenua, -OR, NHR? hoic NR?R®, t5t hon 14 clo, -O-metyl, -O-etyl, -NMe,
hodc -NMeOMe, v.v, ma c6 thé ¢ tac dung nhu nhém roi chuyén thich hop dé tao thanh
keton mong mubn (V) trong cac diéu kién phan tmg thich hop (so dd 2).

Theo cach khéc, hop chét (IIb) dugc cho phan tng véi hop chét (VII) véi su co
mat ctia bazo, vi du phenyl lithi hodc metyl lithi, dé thu dwoc hop chat (V) (xem vi du 4n
phém: Journal of the American Chemical Society, 2011, 11194-11204; Journal of
Medicinal Chemistry 1963, 205-207 va c4c tai liéu tham khao dugc trich dan trong do).

Quy trinh C (So d6 3):

So dé 3: Quy trinh C — Piéu ché Keton (V).

R' R’ R' R’ -
\g/ h°27‘°\<[>/ hote i/ hoa?/\g/ hote Z

_z ) (Xa) AW oM (Xo) ®n X/\H,R*

X O

(VII) W)
Z = halogen, t6t hon 1a Cl hozc Br
n =0,1
M = Li, MgZ, ZnZ, Si(C1-Cs-alkyl)s, Sn(Ci-Cs-alkyl)s

ZM = halogen, hydroxyl t6t hon 14 Cl hodc Br
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Mot phuong phép dé tao ra hop chét ¢6 cong thic (V) tir cac hop chét tuong tmg
(VIII) v6i hop chét (IX) hodc (X) hoic (XI) duoc thé hién trong So dd 3 (Quy trinh C).
Hop chét (X) bao gdm hop chit (Xa), (Xb) va (Xc).

Hop chét (VIII) 14 ¢6 ban sén trén thi trudng hodc 6 thé duge tao ra bang cac quy
trinh dugc mo ta trong tai liéu chuyén nganh (xem, vi du 4n phdm: "Comprehensive
Heterocyclic Chemistry III", Pergamon Press, 2008; tap 7, cac trang 101-169;217-308 va
tap 7, cac trang 1-331 va cdc tai liéu tham khao duorc trich din trong d6; "Comprehensive
Heterocyclic Chemistry II", Pergamon Press, 1996; tap 5, cac trang 37-243 va tap 6, cac
trang 1-278 va cé4c tai liéu tham khdo duogc trich din trong d6; "Comprehensive
Heterocyclic Chemistry 1", Pergamon Press, 1984; tép 2, cac trang 395-510 va tp 3, céc
trang 1-197 va céc tai lieu tham khao dugc trich din trong d6; "Comprehensive
Heterocyclic Chemistry III", Pergamon Press, 2008; tap 3, cac trang 45-388 va tép 4, cac
trang 1-364 va cic tai liéu tham khdo dwoc trich din trong d6; , "Comprehensive
Heterocyclic Chemistry II", Pergamon Press, 1996; tap 2, cac trang 39-257 va tap 3, cac
trang 1-220 va céc tai lieu tham khao dugc trich din trong d6; "Comprehensive
Heterocyclic Chemistry I", Pergamon Press, 1984; tép 4, céc trang 155-376 va tép 5, cac

trang 167-498 va cac tai liéu tham khao dugc trich din trong do).

Hop chét (IX), (X) va (XI) 13 c6 ban sin trén thi trudng hodc cb thé duoc tao ra
bing cac quy trinh dwoc mo ta trong tai liéu chuyén nganh (xem, vi du cong bb don qudc
té s6 WO-A 2010/029066; 4n phim: Chemische Berichte, 1986, 2995-3026 va c4c tai lidu

tham khao duoc trich dan trong do).

Hop chét c6 cong thirc chung (V) ¢6 thé dugc tdng hop theo cach trong tmg véi
céc phuong phap duge md ta trong tai liéu chuyén nganh (xem, vi du 4n phim: Organic
letters, 2009, 1773-1775; European Journal of Organic Chemistry, 2011, 1570-1574),
bing phéan tng ghép ciip cia hop chét véi cong thirc chung trong ing (VIII) v6i chit nén
¢6 cong thie chung (IX), (X) hoic (XI) trong d6 Z 14 halogen, tot hon 1 clo hodc brom.

Hop chét (VIII) dugc cho phan tmg véi hop chét ¢6 cdu tric chung (IX) hoic (X)
dé thu duoc hop chit (V) theo cach twong tu v6i phurong phép duge mo ta trong tai lidu
chuyén nganh (vi du 4n phim: Organic letters, 2009, 1773-1775, European Journal of
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Organic Chemistry, 2011, 1570-1574, Chemical & Pharmaceutical Bulletin, 1970, 1457-
1464, Chemical & Pharmaceutical Bulletin, 1980, 337-342, cong b6 don qubc té s6 WO-
A 2005/044785). Cac phan tmg nay tuy v c¢6 thé duge thuc hién voi sy c6 mit cta chét

xuc tac va bazo.

Péi vé6i chit xtic tic ding cho phan (mg, chét xic tc dugc tao thanh chi yéu tir
kim loai khac nhau c6 thé dugc thyc hién ma dugce st dung mot céch truc tiép hodc dugc
tao ra tai chd tir tién chét kim loai (vi du Pdzdbas, Pd(OAc)2) va phdi tir (vi du phdi tir
duoc tao thanh chia yéu tir phosphin tuong tyr Xanthphos, 2-(dixyclohexylphosphino)-2'-
metylbiphenyl, 2-Diphenylphosphino-2’-(N,N-dimetylamino)biphenyl, tri-t-
butylphosphin, Tri-o-tolylphosphin) (xem vi du cong bd don quic t& s§ WO-A
2008/147544, WO-A 2005/027837).

Péi v6i bazo, cac bazo hitu co va vb co khac nhau c6 thé duge sir dung nhu kali
phosphat, bazo, vi du natri amit, natri hydrua hodc natri tert-butoxit. Theo cach khéc, bazo

chira silicon c6 thé dugc sir dung (vi du NaHMDS, KHMDS, LiHMDS).

Hop chét (VIII) dugc cho phan g v6i hop chat ¢6 cdu tric chung (XI) dé thu
duogc hop chit (V) theo cach twong tw véi phuwong phép duge mo ta trong tai liéu chuyén
nganh (vi du cong bd don québc t& s6 WO-A 2012/080476). Cac alkin trung gian con c6
thé dugc chuyén hoa thanh céc keton trong tmg (V) bang cac phuong phép da biét trong
tai liéu chuyén nganh (xem vi du 4n phim: Chemistry — A European Journal, 2011, 1261-
1267; European Journal of Organic Chemistry, 2008, 5277-5282; Journal of the Chemical
Society, 1944, 612-615 va céc tai li¢u tham khao duogc trich dan trong do).

Quy trinh D (So d6 4):

So doé 4: Quy trinh D — Piéu ché Epoxit (IX).

R’ R

1

(X1I)

Hop chét (V) (So dd 4) c6 thé dugce chuyén hoé bing cac phuong phip duge md
ta trong tai liéu chuyén nganh thanh céc hop chét trong tng (XII) (xem vi du EP-A
461502, DE-A 3315681, EP-A 291797). Hop chét trung gian (V) tdt hon 13 dwoc cho
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phan mg véi mudi trimetylsulfoxoni- hodc trimetylsulfoni, t6t hon 13 trimetylsulfoxoni
halogenua, trimetylsulfoni halogenua, trimetylsulfoxoni metylsulfat hoZc trimetylsulfoni

metylsulfat, t6t hon 12 v6i sy c6 mit cta bazo nhu natri hydroxit.

Quy trinh E (So d6 5):

So' d6 5: Quy trinh E — Piéu ché Epoxit (IX).
R' R' R
X/\[O]/ X/\[( o x/\06
(XII)

V) (XTII)

Theo cach khac, hop chét (V) thtr nhét c6 thé duogc chuyén hoa thanh céc olefin
tuong ing (XIII), tiép theo epoxi hoé dé thu dugc epoxit (XII) (xem vi du EP-A 291797).

Quy trinh F (So d6 6):

So d6 6: Quy trinh F —Piéu ché Epoxit (IX).

(HC) (XH)
G = halogen hodc hydro

= halogen, O-SO,-C;-Cs-alkyl hodc O-SO»-aryl, t6t hon 1a Cl hoic Br

Theo céch khéc, hop chit c6 cong thirc chung (XII) c6 thé duge tdng hop theo
cach twong ty v6i phuong phap duge mé ta trong tai liéu chuyén nganh bang phan tmg
ghép cép ctia hop chét co cong thirc chung twong tmg (Ilc) vdi chit nén c¢6 cong thirc
chung (XIV) (xem vi du don yéu cau cip patent Pirc sé: DE-A 4027608, cong bb don
qudc t& s6 WO-A 93/02086, WO-A 93/12121, 4n phim: Journal of Organic Chemistry,
2001, 2149-2153 va céc tai lidu tham khao dugc trich din trong do).

Hop chét (ILc) 1a ¢6 ban sin trén thi truong hodc c6 thé duoc tao ra bang cac quy
trinh dugc md ta trong tai liéu chuyén nganh (xem, vi du 4n phdm: "Comprehensive
Heterocyclic Chemistry III", Pergamon Press, 2008; tdp 7, c4c trang 101-169; 217-308 va

tap 7, cac trang 1-331 va cAc tai liéu tham khao dugc trich dan trong d6; , "Comprehensive
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Heterocyclic Chemistry II", Pergamon Press, 1996; tap 5, cac trang 37-243 va tép 6, cac
trang 1-278 va céac tai liéu tham khdo dugc trich din trong d6; "Comprehensive
Heterocyclic Chemistry 1", Pergamon Press, 1984; tap 2, cac trang 395-510 & tép 3, cac
trang 1-197 va céac tai liéu tham khio dugc trich din trong d6; "Comprehensive
Heterocyclic Chemistry III", Pergamon Press, 2008; tap 3, cac trang 45-388 va tap 4, cac
trang 1-364 va cic ti liu tham khao duoc trich dan trong d6; , "Comprehensive
Heterocyclic Chemistry II", Pergamon Press, 1996; tap 2, cic trang 39-257 va tap 3, cac
trang 1-220 va céac tai liéu tham khdo duoc trich din trong d6; "Comprehensive
Heterocyclic Chemistry 1", Pergamon Press, 1984; tap 4, c4c trang 155-376 va tap 5, cac

trang 167-498 va cac tai liéu tham khao duoc trich dan trong d6).

Néu G la halogen, tdt hon 1a clorua hodc bromua, hop chét (Ilc) tha nhét duoc bién
d6i thanh thubc thir Grignard bing phan (mg véi magie hodc v6i thudc thir trao dbi
halogen/kim loai nhu isopropylmagie halogenua va tiép theo dwoc phan tng véi keton
(XIV) t6t hon 1a trong cAc diéu kién khan dé thu duoc hop chit c6 cong thirc chung (XV)
(xem vi du DE4027608). Theo cach khac, néu G 1 halogen, halogenua (IIc) c6 thé duoc
chuyén ho4 thanh thudc thir kém tuong tng va tiép theo phan tmg vai keton (XIV) (vi du
4n phdm: ChemComm, 2008, 5824-5826; Journal of Organic Chemistry, 2004, 908-914

va c4c tai liéu tham khao duoc trich dan trong d6).

Theo céach khac, hop chit (IIc) (G=hydro) dugc cho phan ng v6i hop chét (XIV)
t6t hon 13 v6i su c6 mit ciia bazo. Hop chét (Ic) (G=hydro) tuy ¥ duoc cho phan tng véi
bazo trude, vi du n-butyllithi, lithi-diisopropylamit, lithi bis(trimetylsilyl)amit, natri
bis(trimetylsilyl)amit, kali bis(trimetylsilyl)amit natri amit, kali amit, kali tert-butoxit,
metyl lithi, TMP2Zn-2MgCI2-2LiCl (xem vi du 4n phim: Dissertation Albrecht Metzer
2010, University Munich), tiép theo hop chét c6 cdu trac chung (XIV) t6t hon 13 trong
cac diu kién khan. Cac nhém c6 thé ton tai ddi véi A 14, vi du, halogenua ma c6 thé co
tac dung nhu cic nhom roi chuyén thich hop dé tao thanh hop chit mong mudn (XII)
trong cac diéu kién phan ting thich hop.

Quy trinh G (So 35 7):
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So do 7: Quy trinh G — Piéu ché ruou (XI).

XIV
XJ ( ) > X R'
(Ic) (XV) OH A
A = halogen, O-S0,-C1-Cs-alkyl hoic O-SO»-aryl, tot hon 14 Cl hodc Br

Hop chét c6 cong thirc chung (XV) c6 thé duoc tbng hop theo cach twong tu véi
phuong phap dugc mo ta trong tai liéu chuyén nganh bing phan tmg ghép cip cia hop
chét c6 cong thirc chung twong Gng (Ilc) voi chit nén c6 cong thirc chung (XIV) (xem vi
du don yéu ciu cp patent Pic s DE-A 4027608, cong b don qubc té s6 WO-A
93/02086, WO-A 93/12121, 4n phém: Journal of Organic Chemistry, 2001, 2149-2153).

Néu G 1a halogen, tbt hon 13 clorua hodc bromua, hop chét (Ilc) thir nhét dugc bién
d6i thanh thubc thir Grignard bing phan (mg véi magie hodc véi thubc thir trao dbi
halogen/kim loai, nhu isopropylmagie halogenua, va tiép theo dugc phan ung véi keton
(XIV) t6t hon 14 trong cac didu kién khan dé thu duoc hop chit c6 cong thirc chung (XV)
(xem vi du patent Pirc s6 DE4027608). Theo cach khac, néu G 13 halogen, halogenua
(IIc) c6 thé dwoc chuyén hoa thanh thudc thir kém twong ng va tiép theo phan tng véi
keton (XIV) (vi du 4n phdm: ChemComm, 2008, 5824-5826; Journal of Organic
Chemistry, 2004, 908-914 va céc tai liéu tham khao dugc trich dan trong do).

Theo cach khac, hop chit (Ilc) (G=hydro) dugc cho phan Gng véi hop chét (XIV)
t5t hon 12 v6i sy ¢6 mit cua bazo. Hop chét (IIc) (G=hydro) tuy ¥ dugc phan Gng v6i
bazo truée, vi du n-butyllithi, lithi-di-isopropylamit, lithi bis(trimetylsilyl)amit, metyl
lithi, tiép theo hop chét c6 cdu truc chung (XIV) t6t hon 14 trong cac diu kién khan. Céc
nhém c6 thé tdn tai di véi A 13, vi du, halogenua ma c6 thé tac dung nhu nhém roi chuyén

thich hop dé tao thanh hop chit mong muébn (XV) trong cac diéu kién phan g thich hop.

Quy trinh H (So d6 8):
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So d6 8: Quy trinh H — Diéu ché hop chat (I).

2_\\
N
N

R’ XVI =N R\ OH
X/\Oyg e > N/;/\N%X
(XII) (Ia)

Hop chét (XII) thu duoc theo Quy trinh D, E hodc F ¢6 thé duoc chuyén hod bing
c4c phwong phap duge mb ta trong tai liéu chuyén nganh thanh cac hop chit twong tng
(Ia) (xem vi du don yéu ciu cip patent Pirc sé DE-A 4027608, don yéu ciu cp patent
chiu Au s& EP-A 461502, don yéu cau cép patent Pirc s6 DE-A 3315681, don yéu cdu
cap patent chau Au s& EP-A 291797, c6ng bb don qubc té s6 W09529901, patent chau
Au s6 EP0291797). Vit liéu khéi dau (XII) c6 thé dwoc phan tng v6i 1H-1,2,4-triazol
XVI) t6t hon 12 v6i sy ¢6 mit cua bazo, nhu kali carbonat va/hoic kali tert-butoxit, va

t6t hon 14 voi sy ¢6 mit ciia dung madi hitu co, nhu DMF, dé thu duoc hop chét (Ia).

Quy trinh I (So' d6 9):

So dé 9: Quy trinh I — Diéu ché hop chdt (I).

LN
N/
R' XVI =N R\ OH
K LI
xv) A (1a)
A = halogen, O-S0,-C1-Cs-alkyl hodc O-SO-aryl, t6t hon 1a Cl hodic Br

Hop chit (XV) thu duoc theo Quy trinh G ¢6 thé dugc chuyén hoa bing cac
phuong phap duge md ta trong tai liéu chuyén nganh thanh cac hop chét twong tmg (Ia)
(xem vi du DE-A 4027608). V4t liéu khéi ddu (XV) c6 thé dugc cho phan tmg vé6i 1H-
1,2,4-triazol (XVI) tdt hon 14 v6i su 6 mit ciia bazo, nhu kali carbonat va/hoic kali tert-
butoxit, va tot hon 12 v6i sy c6 mit ciia dung méi hitu co, nhr DMF, dé thu duoc hop chét
(Ia).

Quy trinh J (So' d6 10):
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So dé 10: Quy trinh J — Piéu ché hop chat (I).
~ R1
</N N/\n/
G N” 0
(XVID) =N R\ OH
X) = N/;/\N\></x

(IIc) (la)

G = halogen hodc hydro

Nhiéu triazol keton c6 cong thie (XVII) 1a da dugc biét dén hodc c6 thé duogc tao
ra bing céc phurong phap da biét trong tai liéu chuyén nganh (vi du céc coéng bd don sb
DE-A 2431407, DE-A 2610 022, DE-A 2638470, DE-A 4204816, EP-A 0470 463, US 4
486 218, DE-A 3144670). Hop chét c6 cong thire (XVII) ma cho dén nay da khong dugc
md ta trong tai liéu chuyén nganh c6 thé dugc tao ra bang cic phuwong phap théng thuong.
Vi du, chiing thu dugc bang cach cho halo-keton twong tng phan tmg véi 1H-1,2,4-triazol

véi su cd médt clia chat gan két axit.

Trong quy trinh theo So dd 10, vi dy, keton (XVII) dugc cho phan tmg véi cac din
xuét (Ilc), trong d6 G 13 halogen hodc hydro. Néu G 1a halogen, hop chét (IIc) thir nhét
duoc bién dbi thanh thudc thir Grignard bang phan Gmg véi magie hodc v6i thube thir trao
ddi kim loai nhu isopropylmagie halogenua va tiép theo phan tmg véi keton (XVII), tbt
hon 14 trong cac didu kién khan @& thu duoc hop chit (Ia).

Trong truong hop G 1a hydro, hop chat (Ilc) c6 thé dwoc cho phan Gmg véi thude
thir lithi hitu co nhu metyllithi hodc n-butyllithi t5t hon 13 trong céc diéu kién khan dé thu
dugc cac loai dugc lithi hod. Tuy y, bazo nhu lithidiisopropylamit hodc lithi
bis(trimetylsilyl)amit, c6 thé dugc sir dung. Hop chét trung gian thu duoc tiép theo duoc
cho phén tng véi keton (XVII), tot hon 14 trong céc diéu kién khan dé thu dugc hop chét

c6 cong thirc chung (Ia).

Quy trinh K (So d6 11):
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So dé 11: Quy trinh K — Biéu ché hop chét ().

G
X
Ne R N R' (XIX) =N R\ OH
7 N — > ~N [~
<N$’ /\g/ <L;’ /\c’)g N\/N\X/X
(XVID) (XVIII) (Ia)

G = halogen hodc hydro

Hop chit (XVII) (So db 11) ¢6 thé duge chuyén hod bing cac phuong phap duoc
mo t trong tai liéu chuyén nganh d6i vi cac hop chét twong tng (XVIII) (xem vi du
DE-A 3111238, DE-A 3307217). Hop chit c6 cong thirc chung (XVII) tét hon 1a dugc
cho phan wng v6i trimetylsulfoxoni halogenua, trimetylsulfoni halogenua,
trimetylsulfoxoni metylsulfat hodc trimetylsulfoni metylsulfat, tbt hon 1a v6i sy ¢6 mat

clia bazo, nhu natri hydroxit, dé thu dugc hop chit (XVIII).

Hop chit (XIX) 14 c6 ban sén trén thi truong hodc c6 thé duge tao ra bang cac quy
trinh dwgc md ta trong tai liéu chuyén nganh (xem, vi du 4n phdm: "Comprehensive
Heterocyclic Chemistry III", Pergamon Press, 2008; tap 7, cac trang 101-169; 217-308 va
tap 7, cac trang 1-331 va c4c tai liéu tham khao dugc trich dan trong d6; "Comprehensive
Heterocyclic Chemistry II", Pergamon Press, 1996; tap 5, céc trang 37-243 va tap 6, cac
trang 1-278 va cdc tai liéu tham khao dugc trich din trong d6; "Comprehensive
Heterocyclic Chemistry I", Pergamon Press, 1984; tap 2, cac trang 395-510 va tap 3, cac
trang 1-197 va céc tai liéu tham khdo duoc trich din trong d6; "Comprehensive
Heterocyclic Chemistry III", Pergamon Press, 2008; tap 3, cac trang 45-388 va tap 4, cac
trang 1-364 va cic tai liéu tham khao dugc trich din trong d6; "Comprehensive
Heterocyclic Chemistry II", Pergamon Press, 1996; tép 2, cac trang 39-257 va tép 3, céc
trang 1-220 va cic tai liéu tham khao duoc trich din trong d6; "Comprehensive
Heterocyclic Chemistry 1", Pergamon Press, 1984; tap 4, cac trang 155-376 va tap 5, céc

trang 167-498 va cac tai liéu tham khao duogc trich dan trong do).

Tiép theo, hop chét (Ia) c6 thé thu dugc bang phan tmg ciia (XVIII) véi (XIX).
Néu G 1a halogen, tdt hon 12 clorua hodc bromua, hop chét (XIX) thtr nhét dugc bién dbi

thanh thudc thir Grignard biang phan ting véi magie hodc véi thude thir trao d6i kim loai
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nhu isopropylmagie halogenua va tiép theo phan tng véi epoxit (XVIII) tét hon 1a trong

cac dicu kién khan.

Theo cach khéc, hop chit (XIX) (G=hydro hoic halogen) dugc cho phéan Gng v6i
hop chét (XVIII) tét hon 13 v6i sy c6 mit cua bazo. Hop chét (XIX) (G=hydro hodc
halogen) tuy y dugc cho phdn ung véi bazo trudc, vi du n-butyllithi, lithi-di-
isopropylamit, lithi bis(trimetylsilyl)amit, metyl lithi, tiép theo hop chét c6 cdu triic chung
(XVIII) t6t hon 13 trong céc didu kién khan dé tao thanh céc hop chit mong muén (Ia).

Quy trinh L (So d 12):

So d6 12: Quy trinh L — Piéu ché hop chdt (D).

2
=N R! OH /=N\ R\ o-R
NQ/\N\></X N%/N%X
(Ia) (Ib)
R? = C1-Cg-alkyl, -Si(R%*)( R3)( R%*), -P(O)(OH),, -CH-O-P(O)(OH),, —

C(0)-C1-Cs-alkyl dugc thé hodc khéng dugc thé hoic —C(0)-C5-Cr-xycloalkyl
dugc thé hogc khong duge thé, —C(O)NH-Ci-Cs-alkyl duge thé hogc khong dugc
thé, ~C(O)N-di-C;-Cs-alkyl dugc thé hoic khong duoc thé; —C(0)O-C1-Cs-alkyl

duoc thé hoic khong duoc thé

Hop chét (Ta) thu duoc theo Quy trinh H, I, J hodic K ¢6 thé dugc chuyén ho4 bing
c4c phuong phap dugc mo ta trong tai liéu chuyén nganh thanh cac hop chét trong Gmg
(Ib) (xem vi du cac cong bd don s6 DE-A 3202604, JP-A 02101067, EP-A 225739, CN-
A 101824002, FR-A 2802772. Hop chét c6 chu triic chung (Ia) t&t hon 14 dugc cho phan
ung voi alkylhalogenua, dialkylsulfat, anhydrua, clorua axit, phosphorylclorua hoac
alkylisoxyanat, tbt hon 12 véi sy ¢6 mit clia bazo dé thu dugc hop chét (Ib).

2
A

Tong thé
Céc quy trinh tir A dén L theo sang ché dé tao ra hop chit c¢6 cong thire (I) tuy ¥

duoc thuc hién bﬁng cach st dung mét hoic nhiéu chét bd trg phan tmg.

Chét bd trg phan Gng hiru ich 13, néu thich hop, cic bazo v6 co hodc hitu co hoic
chét nhan axit. T6t hon 13, cac chét nay bao gﬁ”)m axetat kim loai kiém hozc kim loai kiém

thd, amit, carbonat, hydrocarbonat, hydrua, hydroxit hodc alkoxit vi du natri axetat, kali
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axetat hodc canxi axetat, lithi amit, natri amit, kali amit hoac canxi amit, natri carbonat,
kali carbonat hodc canxi carbonat, natri hydrocarbonat, kali hydrocarbonat hodc canxi
hydrocarbonat, lithi hydrua, natri hydrua, kali hydrua hodc canxi hydrua, lithi hydroxit,
natri hydroxit, kali hydroxit hodc canxi hydroxit, n-butyllithi, sec-butyllithi, tert-
butyllithi, lithi diisopropylamit, lithi bis(trimetylsilyl)amit, natri metoxit, etoxit, n- hodc
i-propoxit, n-, i-, s- hodc t-butoxit hodc kali metoxit, etoxit, n- hodc i-propoxit, n-, i-, s-
hodc t-butoxit; va ca hop chét nito hitu co bazo, vi du trimetylamin, trietylamin,
tripropylamin,  tributylamin, etyldiisopropylamin, = N,N-dimetylxyclohexylamin,
dixyclohexylamin, etyldixyclohexylamin, N,N-dimetylanilin, N,N-dimetylbenzylamin,
pyridin, 2-metyl-, 3-metyl-, 4-metyl-, 2,4-dimetyl-, 2,6-dimetyl-, 3,4-dimetyl- va 3,5-
dimetylpyridin, 5-etyl-2-metylpyridin, 4-dimetylaminopyridin, N-metylpiperidin, 1,4-
diazabixyclo[2.2.2]-octan (DABCO), 1,5-diazabixyclo[4.3.0]-non-5-en (DBN) hodc 1,8-
diazabixyclo[5.4.0]-undec-7-en (DBU).

Céc chit bd trg phan tng hiru ich 13, néu thich hop, axit vo co hogic hitu co. THt
hon 13, cac chét ndy bao gdm axit vo co, vi du hydro florua, hydro clorua, hydro bromua
va hydro iodua, axit sulphuric, axit phosphoric va axit nitric va axit axidic nhu NaHSO4
va KHSO4, hoic axit hitu co, vi dy, axit formic, axit carbonic va axit alkanoic nhu axit
axetic, axit trifloaxetic, axit tricloaxetic va axit propionic va ca axit glycolic, axit
thioxyanic, axit lactic, axit suxinic, axit xitric, axit benzoic, axit Xinamic, axit oxalic, axit
béo co tir 6 dén 20 cacbon no hoic khéng no mot 14n hodic hai 1dn, monoeste cia
alkylsulphuric, axit alkylsulphonic (axit sulphonic c6 gbc alkyl mach thing hoic mach
nhanh c6 tir 1 &&n 20 nguyén tir cacbon), axit arylsulphonic ho3c axit aryldisulphonic (cac
gdc thom, nhu phenyl va naphthyl, ma mang mot hodc hai nhém axit sulphonic), axit
alkylphosphonic (axit phosphonic ¢c6 gbc alkyl mach thing hoic mach nhanh c6 tir 1 d&én
20 nguyén tit cacbon), axit arylphosphonic hodc axit aryldiphosphonic (gbc thom, nhu
phenyl va naphthyl, ma mang mot hogdc hai gbc axit phosphonic), trong d6 céc gbc alkyl
va aryl c6 thé mang céc phan tir thé khac, vi du axit p-toluensulphonic, axit salixylic, axit

p-aminosalixylic, axit 2-phenoxybenzoic, axit 2-acetoxybenzoic, v.v.

Céc quy trinh tr A dén L theo sang ché tuy ¥ dugc thuc hién bing cach st dung
mdt hodc nhiéu chét pha loang. Céc chat pha lodng hitu ich Ia héu nhu 12 tit ca cac dung

méi hitu co tro. Trir khi c6 quy dinh khéc di véi cac quy trinh tir A dén L duge md ta
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trén day, t6t hon 1 cAc chit ndy bao gdm céac hydrocacbon béo va thom, tuy y duogc
halogen hod nhu pentan, hexan, heptan, xyclohexan, ete d4u mo, benzin, ligroin, benzen,
toluen, xylen, metylen clorua, etylen clorua, cloroform, cacbon tetraclorua, clobenzen va
o-diclobenzen, ete nhu dietyl ete, dibutyl ete va metyl tert-butyl ete, glycol dimetyl ete va
diglycol dimetyl ete, tetrahydrofuran va dioxan, keton nhu axeton, metyl etyl keton, metyl
isopropyl keton va metyl isobutyl keton, este, nhu metyl axetat va etyl axetat, nitril, vi du
axetonitril va propionitril, amit, vi du dimetylformamit, dimetylaxetamit va N-
metylpyrrolidon va ca dimetyl sulphoxit, tetrametylensulphon va hexametylphosphoramit
va DMPU.

Trong cic quy trinh theo sang ché, nhiét do phan tng c¢6 thé dugc thay dbi ndm
trong khoang tuong ddi rong. Néi chung, nhiét d6 dugc ding nim trong khoéng tir -78°C
dén 250°C, t6t hon 12 nhiét d6 nam trong khoang tir -78°C dén 150°C.

Thoi gian phan ing thay ddi nhu chirc ning ctia thang phan (g va nhiét do phan
tng, nhung thudng ndm trong khoang tir vai phut dén 48 gio.

Céc quy trinh theo sang ché thudong dwogc thuc hién dudi ap sudt tiéu chudn. Tuy
nhién, cling c6 thé thuc hién duéi ap suét tdng hodc giam.

Dé thyc hién cac quy trinh theo sang ché, vat liéu khoi ddu duge doi hoi trong mdi
truong hop thudng dugc sir dung véi lugng mol gan twong duong. Tuy nhién, ciling c6
thé stir dung mét trong sb cac thanh phin duge st dung trong mdi trudng hop véi lugng
du twong dbi 16n.

Sau khi phan (g két thic, hop chét tuy y dugc tach tir hdn hop phan tmg bang
mot trong sd cac k¥ thuat tach théng thuong. Néu can, hop chit dugc tach bang viéc két
tinh lai hodc sic ky.

Néu thich hop, trong cac quy trinh tir A dén L theo séng ché ciing 1a mudi va/hoidc
N-oxit ctia hop chit khoi dau c6 thé duoc st dung.

Sang ché con d& cap dén cac hop chét trung gian méi ctia hop chit c6 cong thirc
(I), ma tao thanh mat phﬁn clia sang ché.

Céc hop chét trung gian méi theo sdng ché 1a cac hop chét méi ¢ cong thirc (V)
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trong do:

X

va

Rl

1a 3-pyridinyl hogc 4-pyridinyl hodc din xuit két vong benz ctia né; mbi gde dugce
thé hozc khong dugc thé bang halogen; xyano; Ci-Cs-alkyl; Ci-Cs-haloalkyl; Ci-
Cg-alkoxy; Ci-Cg-halogenalkoxy; (Ci-Cs-alkoxyimino)-Ci-Cg-alkyl, Cs-Cs-
xycloalkyl; C3-C7-halogenxycloalkyl; C»-Cg-alkenyl; hodc C»-Cg-alkynyl,

12 2-metyl-butan-2-yl; 3-metyl-pentan-3-yl hodc 2,3-dimetyl-butan-2-yl

va muodi hodc N-oxit clia no.

Hop chét trung gian méi khac theo sang ché 13 epoxit méi c6 cong thire (XII)

trong do:

X

va

Rl

l1a di vong khong no c¢6 6 canh chira 1 hodc 2 nguyén tl nito 1a (cic) nguyén tir
khéc loai hodc dan xuét két vong benz ciia nd; mdi gbc duoc thé hoidc khong duogc
thé béng halogen; xyano; Ci-Cs-alkyl; Ci-Cg-haloalkyl; Ci-Cs-alkoxy; Ci-Cs-
halogenalkoxy; (Ci-Cs-alkoxyimino)-Ci1-Cg-alkyl; Cs-Cr-xycloalkyl; Cs3-Csr-
halogenxycloalkyl; C>-Cg-alkenyl; hodc C,-Cs-alkynyl;

1a Ca-Cs-alkyl; Cs4-Cs-xycloalkylalkyl; C,-Cs-alkenyl; Cp-Cs-alkynyl; mdi gbc
duoc thé hodc khong dugc thé béng halogen; xyano; Ci-Cs-alkyl; Ci-Cg-haloalkyl;
Ci-Cs-alkoxy; Ci-Cg-halogenalkoxy; (Ci-Cs-alkoxyimino)-Ci-Cs-alkyl; Cs-Cs-
xycloalkyl; C3-Cr-halogenxycloalkyl; C2-Cs-alkenyl; hodc C2-Cs-alkynyl;

va mudi hodc N-oxit clia no.
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Céc dinh nghia gdc duoc vu tién dbi véi X va R! da duge dua ra trén day dbi voi
hop chit c6 cong thic (I). Cac dinh nghia gbc dugc wu tién ciing nén ap dung cho céc
epoxit c6 cong thue (XII).

Céc hop chét trung gian méi hon nita theo sang ché 1a cac rugu méi 6 cong thire
(XV)

R
x/\ﬁ
OH )
(XV)

trong do:

X la di vong khong no c6 6 canh chira 1 hodc 2 nguyén t nito 1a (cac) nguyén ti
khac loai hogc dan xut két vong benz ctia né; mdi gde duoc thé hoiic khong dugc
thé bang halogen; xyano; Ci-Cs-alkyl; Ci-Cs-haloalkyl; Ci1-Csg-alkoxy; Ci-Cs-
halogenalkoxy; (Ci-Cs-alkoxyimino)-Ci-Cg-alkyl; Cs-Cr-xycloalkyl; Cs3-Co-
halogenxycloalkyl; C,-Cg-alkenyl; hodc C»-Cg-alkynyl;

va

R! la Cr-Cs-alkyl; Cs-Cs-xycloalkylalkyl; Cp-Cs-alkenyl; Cp-Cs-alkynyl; mdi gbc
dugc thé hodc khéng duge thé bing halogen; xyano; Ci-Cs-alkyl; C1-Cs-haloalkyl;
Ci-Cg-alkoxy; Ci-Cg-halogenalkoxy; (Ci-Cg-alkoxyimino)-Ci-Cs-alkyl; C3-Cs-
xycloalkyl; C3-Cr-halogenxycloalkyl; C2-Cg-alkenyl; hodc C,-Cs-alkynyl;

va

A 1a clo, brom, iot, O-SO2-C1-Cg-alkyl hoac O-SO»-aryl, t5t hon 12 clo hodc brom;

va mudi hodc N-oxit ctia no.

Céc dinh nghia gbc dwgc uu tién dbi véi X va R! da duoc dua ra trén day dbi véi
hop chét c6 cong thire (I). Cac dinh nghia gbc dugc vu tién ciing nén ap dung dbi véi ruou

c6 cong thirc (XV).

Hop chét ¢6 cong thirc (I) theo séang ché ¢6 thé duoc chuyén hod thanh mudi chip

nhan dugc vé mit sinh 1y, vi du nhu cac mudi cong axit hozc phirc hé mudi kim loai.
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Phu thudc vao ban chit cta cac phén tir thé dugc xac dinh trén day, hop chét c6
cong thie (I) ¢6 cac dic tinh axit hodc bazo va c6 thé tao thanh mudi, néu thich hop ca
mubi ndi hodc san phém cdng vai cac axit vd co hodc hitu co hodc vdi bazo hodc véi ion
kim loai. Néu hop chét c6 cong thirc (I) mang cac nhém amino, alkylamino hodc cac
nhém khéc ma tao ra cic dic tinh bazo, cic hop chét ndy c6 thé duoc cho phéan tng véi
céc axit dé thu dugc mubi hodc ching thu dugc mot cach truc tiép nhu cac mudi trong
qué trinh tdng hop. Néu hop chét c6 cong thirc (I) mang hydroxyl, carboxyl hodc cac
nhém khéc ma tao ra cc dic tinh axit, cac hop chét nay c6 thé duoc cho phan tng véi
bazo dé thu duoc mubi. Cac bazo thich hop 13, vi dy, hydroxit, carbonat, bicarbonat cta
kim loai kiém va kim loai kiém thd, cu thé 14 cac bazo cua natri, kali, magie va canxi, hon
nita 12 amoniac, amin bac mot, bac hai va bac ba c6 cac nhom (C;-Cq)-alkyl, mono-, di-

va trialkanolamin ctia (C1-Cy)-alkanol, cholin va ca clocholin.
Céc mudi c6 thé thu duoc theo cach nay ciing c6 cac dic tinh diét nim.

Céc vi du vé céc axit vo co 1a cac axit hydrohalic, nhu hydro florua, hydro clorua,
hydro bromua va hydro iodua, axit sulphuric, axit phosphoric va axit nitric va c4c mudi
axit, nhu NaHSO4 va KHSOs. Céc axit hitu co thich hop 13, vi dy, axit formic, axit
carbonic va axit alkanoic, nhu axit axetic, axit trifloaxetic, axit tricloaxetic va axit
propionic va ca axit glycolic, axit thioxyanic, axit lactic, axit suxinic, axit xitric, axit
benzoic, axit xinamic, axit maleic, axit fumaric, axit tartaric, axit sorbic axit oxalic, axit
alkylsulphonic (axit sulphonic c6 gdc alkyl mach thing hoic mach nhéanh c6 tir 1 dén 20
nguyén tir cacbon), axit arylsulphonic hodc axit aryldisulphonic (cic gbc thom, nhu
phenyl va naphthyl, ma mang mdt hodc hai nhém axit sulphonic), axit alkylphosphonic
(axit phosphonic ¢6 cac gdc alkyl mach thing hosic mach nhénh c6 tir 1 &n 20 nguyén tir
cacbon), axit arylphosphonic hodc axit aryldiphosphonic (cic gbc thom, nhu phenyl va
naphthyl, ma mang mot hodc hai gdc axit phosphonic), trong d6 cac gbc alkyl va aryl ¢6
thé mang Cac phﬁn t¢ thé khac, vi du axit p-toluensulphonic, axit 1,5-
naphthalendisulphonic, axit salixylic, axit p-aminosalixylic, axit 2-phenoxybenzoic, axit

2-axetoxybenzoic, v.v.

Céc ion kim loai thich hop cu thé 14 c4c ion ctia cic nguyén t6 thudc nhém chinh
thir hai, cu thé 1 canxi va magie, cia nhém chinh thit ba va thit tw, cu thé 12 nhom, thiéc

va chi va ca nhom chuyén ti€p tir thir nhat deén thi tdm, cu the 1a crom, mangan, sdt, coban,
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niken, dong, ké€m va cac kim loai khac. Sy vu tién dac biét dwoc dua ra doi vai ion kim
loai cia cac nguyén to thudc chu ky thir tu. Trong ban mo ta nay, kim loai cé thé c6 mit

véi cac hod tri khdc nhau ma chiing cé the gia dinh.

Céac mudi cong axit ciia hop chit c6 cong thire (I) c6 thé thu dugc theo cach don 18
bang céc phwong phap thong thuong dé tao thanh mudi, vi du bang cach hoa tan hop chét
c¢6 cong thire (I) trong dung moéi tro thich hop va bd sung axit, vi du axit clohydric va
duoc tach theo cach da biét, vi du bﬁng viée loc va, néu mudn, dugc tinh ché béng cach

rira bang dung mai hitu co tro.

Céc anion thich hop ctia cAc mudi 13 cac anion ma t6t hon 1a thu duoc tir céc axit
sau ddy: axit hydrohalic nhu, axit clohydric va axit bromhydric, hon nita la axit

phosphoric, axit nitric va axit sulphuric.

Céc phirc hé mudi kim loai ctiia hgp chét c6 cong thire (I) c6 thé thu dugc theo cach
don 1é bing céc quy trinh thong thudng, vi du bing cach hoa tan mubi kim loai trong
ruou, vi du etanol, va bd sung dung dich vao hop chét ¢ cong thire (I). Phirc hé mubi kim
loai ¢6 thé dugc tach theo cach da biét, vi du béng viéc loc va néu muén, duogc tinh ché

bing viéc két tinh lai.

Céac mubi cia cac hop chit trung gian ciing c6 thé duoc tao ra theo cac quy trinh

dugc ké dén trén day dbi véi cac mubi ciia hop chét ¢6 cong thire (I).

N-oxit cia hop chit ¢ cong thirc (I) hodc hop chit trung gian clia n6 c6 thé thu
duogc theo cach don 16 bing cac quy trinh thong thudng, vi du bang viéc N-oxy hod véi
hydro peroxit (H20.), peraxit, vi du axit peroxy sulfuric hodc axit peroxy carboxylic, nhu

axit meta-cloperoxybenzoic hodc axit peroxymonosulfuric (axit Caro).
Ché phdm /Cdch diéu ché

Sang ché con dé cap dén ché phdm bao vé cay trdng dé phong trir vi sinh vat gy
hai, dic biét 1a ndm va vi khuén khong mong mubn, bao gdm lugng hiru hiéu va khong doc
thue vat cia cac hoat chét clia sang ché. Tét hon 13, cac ché phdm diét ndm ma bao gdm
céc chat bd tro thich hop vé mit néng nghiép, dung méi, chit mang, chét hoat dong bé mit

hodc chét don.
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Trong ban md ta clia sang ché, “phong trir vi sinh vét gdy hai” ¢6 nghia 1a 1am giam
su pha hoai béi céc vi sinh vat gay hai, so v6i thue vat khong dugce xt Iy duoc do nhu hiéu
qua diét ndm, t&t hon 14 giam tix 25 dén 50%, so véi thye vat khdng duge xit 1y (100 %), tét
hon nfta 1a gidm tir 40 dén 79%, so véi thuc vat khong dugc xt Iy (100%); con t6t hon nita
14, sy lay nhiém béi vi sinh vét gdy hai dwgc ngin chin mét cach hoan toan (tixr 70 dén
100%). Viéc phong trir ¢6 thé chita bénh, nghia 13 dé didu tri thuc vat bi nhiém hoic bao

vé, dé bao vé thuc vat ma chua bi nhiém.

“Lugng hitu hiéu nhung khong ddc thuc vat” ¢6 nghia 1a lugng ché phdm ciia sang
ché ma du dé phong trir bénh ndm ciia thyc vat theo cach thod man hodc dé trir tiét bénh
nim mot cach hoan toan va ma, dong thoi, khong gdy ra céc triéu chimg dang k& bat ky
clia tinh doc thuc vat. N6i chung, ty 1¢ 4p dung c6 thé thay d6i ndm trong khoang twong
dbi rong. N6 phu thudc vao vai nhan td, vi du vao ndm s& duoc phong trtr, thyce vat, didu

kién khi hdu va céc thanh phan cta ché pham cua sang che.

Céac dung mdi hitu co thich hgp bao gdm tit ca cac dung méi hitu co ¢6 cuc va
khong c6 cye thudng dugc dung cho muc dich diéu ché. Tt hon 13, dung moi dugc chon
tir keton, vi du metyl-isobutyl-keton va xyclohexanon, amit, vi du dimetyl formamit va
amit cua axit alkancarboxylic, vi du N,N-dimetyl decanamit va N,N-dimetyl octanamit,
hon nita cadc dung mdi mach vong, vi du N-metyl-pyrrolidon, N-octyl-pyrrolidon, N-
dodexyl-pyrrolidon, N-octyl-caprolactam, N-dodexyl-caprolactam va butyrolacton, hon
nita 14 cadc dung mdi cé cuec manh, vi du dimetylsulfoxit, va cachydrocarbon thom, vi du
xylol, Solvesso™, dau khoang, vi du spirit tréng, dau mo, alkyl benzen va dau truc 6ng,
ca cac este, vi du propyleneglycol-monometylete axetat, dibutyleste cla axit adipic,
hexyleste cuia axit axetic, heptyleste cia axit axetic, tri-n-butyleste cia axit xitric va di-n-

butyleste cua axit phthalic va ca cic ruou, vi du rugu benzylic va 1-metoxy-2-propanol.

Theo séng ché, chit mang 1a chét hiru co hodic v6 co, ty nhién hodc téng hop ma cac
hoat chit dugc trdn hodc dugc td hop cho khé néng &p dung t6t hon, cu thé 1a ap dung cho
thuc vat hodc cac phén ctia thuc vat hodic hat. Chét mang, ma cé thé 1a dang rin hodc dang

16ng, thudng 14 tro va s€ thich hgp cho tmg dung trong ndng nghiép.

Céc chit mang dang rén hogic dang 16ng hitu ich bao gdm: vi du cic mudi amoni va
bui da tu nhién, nhu cao lanh, sét, bdt talc, da phén, thach anh, attapulgit, montmorillonit

hodc dt diatomit va bui d4 tdng hop, nhu silic oxit nghién min, alumin va silicat tir nhién
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hodc tong hop, nhua, sap, phdn boén dang ran, nude, rugu, déc biét [a butanol, dung méi hitu
co, cac dau khodng va thuc vét, va cac din xuét ctia né. Hon hop gém céc chit mang nay

cling co thé dugc st dung.

Céc chit [am dy dang rin thich hop va chit mang bao gdm cac hat v6 co, vi du
carbonat, silikat, sulphat va oxit véi kich ¢& hat trung binh nim trong khoang tir 0,005
dén 20pm, tdt hon 12 khoang tir 0,02 dén 10pum, vi du amoni sulphat, amoni phosphat,
ure, canxi carbonat, canxi sulphat, magie sulphat, magie oxit, nhdm oxit, silic dioxit, cling
dugc goi la silic oxit hat min, silicagel, silicat tu nhién hodc tdng hop va alumosilicat va

céc san phém thuc vat tuong tu bot ngii cbe, bot gd/mun cua va bdt xenluloza.

Céc chat mang dang réan hitu ich d6i v6i hat bao gém: vi du da tu nhién dugc nghién
va phan doan nhu canxit, da cAm thach, d4 bot, sepiolit, dolomit va hat téng hop cuia bot vo
co va hitu co va ca cac hat cua vat li€u hitu co nhu mun cua, vé dira, 16i ngd va than cay

thudc 14.

Chét don dang khi hoa 16ng hiru ich hodc chit mang 14 cac chit ma 13 dang khi &
nhiét d6 tiéu chuén va dudi 4p sudt tiéu chudn vi du chét dy sol khi nhu halohydrocarbon

va ca butan, propan, nito va cacbon dioxit.

Trong ché phim, c6 thé sir dung chit dinh nhu carboxymetylxenluloza va cac
polyme tu nhién va téng hop & dang bot, hat hodc dang nhya mu, nhu gdm arabic, rugu
polyvinylic va polyvinyl axetat hodc ca phospholipit tu nhién, nhu cephalin va lexithin,
va phospholipit tdng hop. Cac chét phu gia khac c6 thé 13 dau khoang va dau thuc vat.

Néu chét don dugce st dung la nudrc, thi c6 thé dung, vi du, dung mdi hitu co la cac
dung méi bd trg. Cac dung méi dang 1éng hitu ich dic biét 1a: thom nhu xylen, toluen
hodc alkylnaphthalen, hydrocacbon thom dugc flo hod va béo dugc flo hod nhu
clobenzen, cloetylen hodc diclometan, cdc hydrocacbon béo nhu xyclohexan hodc
parafin, vi du phan doan dau khoang, dau khoang va déu thuc vat, rugu nhu butanol hoic
glycol va ete va este clia chiing, keton nhu axeton, metyl etyl keton, metyl isobutyl keton
hodc xyclohexanon, cac dung moi c6 cyc manh nhu dimetylformamit va dimetyl

sulphoxit, va ca nudc.

Céc chét hoat dong bé mit thich hop (che‘it bb tro, chét nhii tuong, chét gdy phan

tan, keo bao v¢, cht lam w6t va chét dinh bam) bao gdm tat ca céc chat ion va khong ion
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thong thuong, vi du nonylphenol dugc etoxyl hod, polyalkylen glycolete hodc cac rugu
mach thing hodc mach nhéanh, cic san phim phan Gmg cia alkyl phenol véi etylen oxit
va/hoic propylen oxit, cac san phim phan tng ciia amin axit béo véi etylen oxit va/hoic
propylen oxit, hon nita 14 este cua axit béo, alkyl sulfonat, alkyl sulphat, alkyl etesulphat,
alkyl etephosphat, arylsulphat, arylalkylphenol dugc etoxyl hod, vi du tristyryl-phenol-
etoxylat, hon nita 1& arylalkylphenol dugc etoxyl hod va propoxyl hod tuong tu
arylalkylphenol-etoxylat va -propoxylat dugc sulphat hod hodc phosphat hoa. Cac vi du
khac 13 cac polyme c6 thé hoa tan trong nudc ty nhién va téng hop, vi du lignosulphonat,
gelatin, gdbm arabic, phospholipit, tinh bdt, tinh bdt cai bién ky nuéc va din xuét
xenluloza, cu thé 1 xenluloza este va xenluloza ete, rwou polyvinylic nita, polyvinyl
axetat, polyvinyl pyrrolidon, axit polyacrylic, axit polymethacrylic va co-polymerisat ctia
axit (meth)acrylic va este cua axit (meth)acrylic va co-polymerisat khac cla axit
methacrylic va este ciia axit methacrylic ma dugc lam trung hoa bang alkalimetal hydroxit
va ¢4 cac san phim ngung tu ciia mudi ciia axit naphthalen sulfonic duge thé tuy y véi
formaldehyt. Su c6 mét cua chét hoat dong bé mit 13 cin thiét néu mot trong sb cac hoat
chét va/hodc mot trong s6 cac chit mang tro 13 khong thé hoa tan trong nuée va khi 4p dung
14 ¢6 hiéu qua trong nude. Ty phan cia chit hoat dong bé mit nim trong khoang tir 5 dén

40% theo trong lugng ctia ché phdm ciia sang ché.

C6 thé stt dung thudc nhudm nhu sac to vo co, vi du sat oxit, titan oxit va xanh pho
va thudc nhudm hitu co nhu thuéc nhuém alizarin, thudc nhudm azo va thuéc nhudém
phthaloxyanin kim loai va chat vi lugng nhu muoi cua sit, mangan, bo, dong, coban,

molypden va kém.

Céc chét chdng tao bot ma c6 thé c6 mit trong ché phdm bao gdm vi du nhii trong
silicon, rugu mach dai, axit béo va mudi cia chung cling nhu chét flo hitu co va hdn hop
cla chung.

Céc vi du v& cac chit gy ling 1a cac polysacarit, vi du gdm xanthan hoic veegum,
silicat, vi du attapulgit, bentonit cfing nhu silic oxit hat min.

Néu thich hop, ciing c6 thé ddi v6i cac thanh phan bd sung s& c6 mit, vi du keo
béo vé, chit két dinh, chét dinh bam, chét gay léng, chét xtc bién, chét thAm thiu, chit 6n
dinh, chét tao phuec kim loai hoa tan, chét tao phuc. N6i chung, cac hoat chét c6 thé dugc

t6 hop v&i chit phu trg dang ran hodc dang long bat ky thuong duge sit dung cho myc
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dich diéu ché.

Céc hoat chit hodc ché phim ciia sang ché c6 thé duoc st dung nhu hodc phu
thudc vao cac dic tinh vat Iy va/hodc ho hoc cu thé cia chiing, & dang ché phim cua
chung hodc dang st dung dugrc tao ra tir chiing, nhu sol khi, huyén phu bao nang, chét co
dédc suong lanh, chét ¢o dic suong Am, hat bao nang, hat min, chét c6 dic c6 thé chay dé
xt Iy hat, dung dich sin dé sir dung, bot c6 thé tao bui, chét co dic c6 thé nhii hoa, nhii
twong dau trong nudc, nhii twong nudc trong dau, hat 16n, vi hat, bot c¢6 thé phéan tan trong
dau, chét cb dic c6 thé chay tron 1An dugc véi dau, chit 1ong c6 thé tron 18n véi dAu, khi
(dudi 4p sudt), san phdm tao khi, bot, bdt nhdo, hat bao ngoai thudc trir sau, chét cd dic
huyén phil, chét cd dic huyén phii nhii twong, chét ¢6 dic c6 thé hoa tan, nhii trong, bot co
thé thAm udt, bt 6 thé hoa tan, bui va hat, hat hodic vién nén ¢6 thé hoa tan trong nude va
¢6 thé phan tan trong nude, bdt c6 thé hoa tan trong nuée va cé thé phéan tan trong nude dé
xt ly hat, bot co thé thdm udt, cac san phdm ty nhién va chat tong hop duoc thim véi hoat
chit va ca cac vi bao nang trong chit polyme va trong vat lidu bao ngoai ding cho hat va

c4 ché phim tao swong lanh va swong 4m ULV,

Ché phim ctia sang ché bao gdm khéng chi cac ché pham ma sin dé sir dung va co
thé dugc 4p dung véi thiét bi thich hop cho thuc vat hodc hat, nhung ca céc chit co dic
thuong mai ma phai dugce pha lodng véi nude trude khi st dung. Viéc ap dung thong thuong
1a vi du pha lodng trong nuéc va tiép theo phu chit Iéng phun thu duoc, 4p dung sau khi
pha lodng trong dau, 4p dung truc tiép ma khong can pha lodng, xtt Iy hat hoic ap dung hat

vao dat.

Ché phém va cac dang diéu ché ctia sang ché thudng chira khoang tir 0,05 dén 99%
trong luong, tir 0,01 dén 98% trong luong, t6t hon 14 tir 0,1 dén 95% trong luong, tdt hon
nita 1a khoang tir 0,5 dén 90% hoat chét, tdt nhét 1a tir 10 dén 70% trong luong. pé ap dung
dic biét, vi du dé bao vé gb va cac san phdm thu dugc tir g5, ché phdm va céc dang didu
ché cua sang ché thuong chira khoang tir 0,0001 dén 95% trong lwong, tét hon 1a tir 0,001
dén 60% trong luong hoat chét.

Ham luong cua hoat chit ¢ dang 4p dung duoc tao ra tir céc ché phdm thuong mai
c6 thé thay dbi trong khoang réng. Nong d6 cuia cac hoat chit & dang 4p dung thuong nim

trong khoang tir 0,000001 dén 95% trong hrgng, t6t hon 13 tir 0,0001 dén 2% trong luong.
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Céc ché pham duoc ké dén c6 thé duoc tao ra theo cach da biét, vi du bang cach tron
cac hoat chit véi it nhat mot chat don théng thudng, dung méi hodc chit pha lodng, chét bd
trg, chit nhii tuong, chét phén tan va/hodc chét két dinh hodic chit hdm mau, chét 1am uét,
chét ddy trong nudc, néu thich hop chit 1am khé va chit én dinh tia cuc tim va, néu thich
hc_ip, thu6c nhudém va sic t6, chat chéng tao bot, cht bao quan, chat gy ling vo co va hitu
co, chit dinh bam, giberelin v ca cac chét bd trg xir 1y khéac va ca nude. Phu thude vao loai
diéu ché duoc tao ra, cac bude xir Iy hon nita 14 can thiét, vi du nghién uét, nghién kho va

tao hat.

Céc hoat chét cia sang ché c6 thé 1a c6 miat nhu hoic trong ché pham (thwong mai)
cua ching va & dang st dung duogc tao ra tir cac ché phém nay nhu hdn hop véi céc hoat
chét (da biét) khac, nhu thudc trir su, chit thu hit con tring, chit gy vo sinh, chit diét
khudn, thudc diét ve bét, thudc diét giun tron, thudc diét ndm, chét diéu hoa sinh trudng,

thube diét co, phéan bon, chét an toan va/hodc hod chit truyén tin.

Viéc x1t ly thuc vat va céc phén cua thuc vat cla sang ché bﬁng cac hoat chét hodc
ché phdm 13 c6 tac dung mot cach truc tiép hodc bang tac dung ddi voi méi trudng xung
quanh, méi truong sdng hozc khoang tréng luu trit ciia chiing bang cac phwong phap xir Iy
thong thuong, vi du bang cach nhing, phun, tao swong, twéi, lam bay hoi, tao bui, tao suong,
tung réc, tao bot, son, ric, tudi nude (1am udt sling), tudi giot va, trong trudng hop vé vt
liéu nhén gibng, dic biét 1a trong trudng hop v& hat, cling bang xir Iy hat kho, xtr 1y hat wét,
xtr Iy bun nhio, két vo, bao ngoai bang mdt hogc nhidu 16p bao, v.v. Ciing c6 thé pha huy
céc hoat chit bang phuong phap thé tich siéu nhd hodc phun ché phim hoat chét hoic hoat
chét vao trong dét.

Bdo vé thuc vdt/cdy tréng

Céc hoat chit hodc ché phém cua sang ché c6 hoat tinh diét vi sinh vat hiéu luc va
c6 thé duge sir dung dé phong trix cac vi sinh vat khong mong mudn, nhu ndm va vi khuén,
trong viéc bao v¢ cay trff)ng va bao v€ vat licu.

Sang ché ciing @& cap dén phuong phap phong trir cac vi sinh vat khong mong
mudn dé bao vé thuc vat va bao vé vt liéu, khac biét & chd hoat chét cua sang ché duoc
ap dung cho nim gay bénh thyc vat, vi khuén gdy bénh thuc vat va/hodc noi sdng clia

ching.
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Thubc diét ndm c6 thé duogc sir dung dé bao vé cay trong dé phong trir nim giy
bénh thuc vat. Chung dugc khac bi€t boi hi¢u qua rd rét dit phé rong nim gdy bénh thuc
vat bao gém, bao g6m mam bénh chira & trong d4t, ma cu thé 13 cc thanh vién cia 16p
Plasmodiophoromycetes, Peronosporomycetes (Syn. QOomycetes), Chytridiomycetes,
Zygomycetes, Ascomycetes, Basidiomycetes va Deuteromycetes (Syn. Fungi imperfecti).
Mot s thube diét ndm c6 tac dung hiép ddng va c6 thé dugc st dung trong viéc bao vé
thue vét nhu 14, xtt Iy hat hoic thudc diét nim trong dét. Hon nita, ching 1a thich hop dé

chbng lai ndm, ma khong ké cic yéu t6 khac, pha hoai gd hodc dé thuc vat.

Chét diét khudn co thé dugc sur dung dé bao v€ cay tréng dé phong tru
Pseudomonadaceae, Rhizobiaceae, Enterobacteriaceae, Corynebacteriaceae Va

Streptomycetaceae.

Céc vi du khong han ché vé mam bénh cia bénh ndm ma c6 theé duge diéu tri theo

séng che bao gom:

bénh do mim bénh ndm méc suong dang bot gy ra, vi du cc loai Blumeria, vi du
Blumeria graminis; loai Podosphaera, vi du Podosphaera leucotricha; 10ai Sphaerotheca,

vi du Sphaerothecafuliginea; loai Uncinula, vi du Uncinula necator;

bénh do mim bénh gi sét gdy ra, vi du loai Gymnosporangium, vi du
Gymnosporangiumsabinae; loai Hemileia, vi du Hemileia vastatrix; loai Phakopsora, vi
du Phakopsorapachyrhizi va Phakopsora meibomiae; 10ai Puccinia, vi du Puccinia
recondite, P. triticina, P. graminis hodc P. striiformis; loai Uromyces, vi du Uromyces

appendiculatus;

bénh do mam bénh tir nhém gdm c6 Oomycetes gly ra, vi du loai Albugo, vi du Algubo
candida; 10ai Bremia, vi du Bremialactucae; 10ai Peronospora, vi du Peronospora pisi
hodc P. brassicae; loai Phytophthora, vi du Phytophthora infestans; loai Plasmopara, vi
du Plasmopara viticola; 10ai Pseudoperonospora, vi du Pseudoperonospora humuli hodc

Pseudoperonospora cubensis; 10oai Pythium, vi du Pythium ultimum;
bénh ddm 14 va bénh héo 14 do, vi du, loai Alternaria giy ra, vi du Alternariasolani; loai
Cercospora, vi du Cercospora beticola; loai Cladiosporium, vi du Cladiosporium

cucumerinum;, lodi Cochliobolus, vi du Cochliobolus sativus (dang bao ti dinh:

Drechslera, Syn: Helminthosporium), Cochliobolus miyabeanus; Colletotrichum species,
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vi du Colletotrichum lindemuthanium; 1oai Xycloconium, vi du Xycloconium oleaginum;
loai Diaporthe, vi du Diaporthe citri; lodi Elsinoe, vi du Elsinoe fawcettii, loai
Gloeosporium, vi du Gloeosporium laeticolor; loai Glomerella, vi du Glomerella
cingulata; lodi Guignardia, vi du Guignardia bidwelli; loai Leptosphaeria, vi du
Leptosphaeria maculans, Leptosphaeria nodorum; loai Magnaporthe, vi du Magnaporthe
grisea; lodi Microdochium, vi du Microdochium nivale; loai Mycosphaerella, vi du
Mycosphaerellagraminicola, M. arachidicola va M. fijiensis; loai Phaeosphaeria, vi du
Phaeosphaeria nodorum; loai Pyrenophora, vi du Pyrenophorateres, Pyrenophora tritici
repentis, lodi Ramularia, vi du Ramularia collo-cygni, Ramularia areola; loai
Rhynchosporium, vi du Rhynchosporiumsecalis; loai Septoria, vi du Septoria apii,
Septoria lycopersii; 10di Typhula, vi du Typhula incarnata; loai Venturia, vi du Venturia

inaequalis,

cac bénh ré va than do, vi du, lodi Corticium gay ra, vi du Corticium graminarum; loai
Fusarium, vi du Fusarium oxysporum; loai Gaeumannomyces, vi du Gaeumannomyces
graminis; loai Rhizoctonia, nhu, vi du Rhizoctonia solani; bénh Sarocladium do vi du
Sarocladiumoryzae gy ra; bénh Sclerotium do vi du Sclerotium oryzae gay ra; loai

Tapesia, vi du Tapesia acuformis; loai Thielaviopsis, vi du Thielaviopsis basicola;

bénh tai va chuy (bao gdm 18i ngd) do, vi du, loai Alternaria gy ra, vi du Alternaria spp.;
loai  Aspergillus, vi du Aspergillus flavus; loai Cladosporium, vi du
Cladosporiumcladosporioides; 10ai Claviceps, vi du Claviceps purpurea; loai Fusarium,
vi du Fusariumculmorum; loai Gibberella, vi du Gibberella zeae; 10ai Monographella, vi

du Monographellanivalis; 10ai Septoria, vi du Septoria nodorum;

bénh do ndm nho ndi gy ra, vi du loai Sphacelotheca, vi du Sphacelotheca reiliana; loai
Tilletia, vi du Tilletia caries, T. controversa; loai Urocystis, vi du Urocystis occulta; loai

Ustilago, vi du Ustilago nuda, U. nuda tritici

bénh théi qua do, vi du, lodi Aspergillus gy ra, vi du Aspergillus flavus; loai Botrytis, Vi
du Botrytis cinerea; loai Penicillium, vi du Penicillium expansum va P. purpurogenum,
loai Sclerotinia, vi du Sclerotinia sclerotiorum; loai Verticilium, vi du Verticilium

alboatrum,
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bénh théi rira, méc, héo, muc nat, chét ngép hat va chira trong d4t do, vi du, loai Alternaria
gay ra, vi du do Alternaria brassicicola gay ra; loai Aphanomyces, vi du do Aphanomyces
euteiches gay ra; loai Ascochyta, vi du do Ascochyta lentis gy ra; loai Aspergillus, vi du
do Aspergillus flavus gdy ra; loai Cladosporium, vi du do Cladosporium herbarum gay
ra; loai Cochliobolus, do vi du Cochliobolus sativus gay ra; (dang bao tir dinh: Drechslera,
Bipolaris Syn: Helminthosporium); loai Colletotrichum, vi du do Colletotrichum
coccodes gy ra; loai Fusarium, vi du do Fusarium culmorum gay ra; loai Gibberella, vi
du do Gibberella zeae gy ra; loai Macrophomina, vi du do Macrophominaphaseolina
gdy ra; loai Monographella, vi du di Monographella nivalis gdy ra; loai Penicillium, vi
du do Penicillium expansum gay ra; loai Phoma, vi du do Phoma lingam gy ra; loai
Phomopsis, do vi du Phomopsis sojae gay ra; loai Phytophthora, do vi du Phytophthora
cactorum gay ra; loai Pyrenophora, do vi du Pyrenmophora gramina gy ra; loai
Pyricularia, vi du do Pyricularia oryzae gdy ra; loai Pythium, vi du do Pythium ultimum
gy ra; loai Rhizoctonia, do vi du Rhizoctonia solani gy ra; loai Rhizopus, do vi du
Rhizopus oryzae gdy ra; loai Sclerotium, do vi du Sclerotium rolfsii gdy ra; loai Septoria,
do vi du Septoria nodorum gay ra; lodi Typhula, do vi du Typhula incarnata gay ra; loai

Verticillium, do vi du Verticillium dahliae gdy ra;

bénh ung thu, sin da va bénh dau chdi do, vi du, loai Nectria gay ra, vi du Nectria

galligena;
bénh héo ri do, vi du, loai Monilinia gy ra, vi du Monilinia laxa,

bénh gidp 14 hodc cong la do, vi du, loai Exobasidium gay ra, vi du Exobasidium vexans;

loai Taphrina, vi du Taphrina deformans;

bénh suy tan cua cdy ldy gb do, vi du, bénh Esca gay ra, do vi du Phaemoniella
clamydospora, Phaeoacremonium aleophilum va Fomitiporia mediterranea gay ra; mét
den Eutypa do, vi du Eutypa lata gy ra; bénh Ganoderma do vi du Ganoderma boninense

gdy ra; bénh Rigidoporus do vi du Rigidoporus lignosus gay ra;
c4c bénh cua hoa va hat do, vi du, loai Botrytis gy ra, vi du Botrytis cinerea,

cac bénh than cu do, vi du, loai Rhizoctonia gy ra, vi du Rhizoctonia solani; 1oai

Helminthosporium, vi du Helminthosporium solani,

bénh cai bép do, vi du, loai Plasmodiophora gay ra, vi du Plamodiophora brassicae;
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cac bénh do mam bénh vi khuan gay ra, vi du loai Xanthomonas, vi du Xanthomonas
campestrispv. oryzae; loai Pseudomonas, vi du Pseudomonas syringae pv. lachrymans;

loai Erwinia, vi du Erwinia amylovora.
Céc bénh cta ddu tuong sau day c6 thé duge phong trir v6i sy wu tién:

Céc bénh nédm dbi v6i 14, than, vo va hat do vi dy, d&dm 14 Alternaria
(Alternariaspec. atrans tenuissima) gdy ra, bénh loét (Colletotrichum gloeosporoides
dematium var. truncatum), bénh ddm nau (Septoriaglycines), ddm 14 cercospora va tan
rui (Cercospora kikuchii), tan rui 14 choanephora (Choanephorainfundibuliferatrispora
(Syn.)), dém 14 dactuliophora (Dactuliophora glycines), ndim mbc suwong dang doi
(Peronosporamanshurica), tan rui drechslera (Drechslera glycini), @m 14 mét éch
(Cercospora sojina), ddm 14 leptosphaerulina (Leptosphaerulina trifolii), dbm 14
phyllostica (Phyllosticta sojaecola), tan rui vo va than (Phomopsis sojae), nAm méc suong
dang bdt (Microsphaera diffusa), d6m 14 pyrenochaeta (Pyrenochaeta glycines), bénh
chay nhiin 14, ton 14 va tan rui than (Rhizoctonia solani), bénh gi sit (Phakopsora
pachyrhizi, Phakopsora meibomiae), bénh ndm vay (Sphacelomaglycines), bénh tan ryi

14 stemphylium (Stemphylium botryosum), bénh ddm dich (Corynespora cassiicola).

Céc bénh ndm dbi véi ré va than do, vi du, muc nat r& den (Calonectria crotalariae)
gdy ra, théi rita dang than (Macrophomina phaseolina), bénh héo vang, héo r1, thdi ré va
1di rira vo va ¢ 4o (Fusarium oxysporum, Fusarium orthoceras, Fusarium semitectum,
Fusarium equiseti), bénh thdi r€ mycoleptodiscus (Mycoleptodiscus terrestris),
neocosmospora (Neocosmospora vasinfecta), bénh tan rui vo va than (Diaporthe
phaseolorum), bénh théi muc than (Diaporthe phaseolorum var. caulivora), bénh théi rita
phytophthora (Phytophthora megasperma), bénh thi than nau (Phialophora gregata),
théi rita pythium (Pythium aphanidermatum, Pythium irregulare, Pythium debaryanum,
Pythiummyriotylum, Pythium ultimum), thdi rita rhizoctonia, théi rita than va chét do ngép
nudce (Rhizoctonia solani), théi rita than sclerotinia (Sclerotinia sclerotiorum), tan rui

phuong nam sclerotinia (Sclerotinia rolfsii), thdi ré thielaviopsis (Thielaviopsis basicola).

Ché phim diét ndm cua sang ché co thé dugc sir dung dé phong trir chita bénh hozic
bao vé/phong ngira ndm gay bénh thye vat. Do d9, séng ché ciing d& cap dén phuong phép

chita bénh va bao vé dé phong trir ndm gy bénh thuc vat béng viéc sit dung cac hoat chit
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hodc ché pham cia sang ché, ma dugce 4p dung cho hat, thyc vat hodc cic phan cua thyc

vét, qua hodc dit ma & d6 thuc vat sinh trudng.

Thuc té ring cac hoat chét dugc dung nap t6t béi thyue vat & cac ndng d6 dugc doi
hoi dé phong trir céc bénh thuc vat cho phép xit 1y cac phin coa thuc vat & trén mat dét,

kho luu trit vat liéu nhan gidng va hat va dat.

Theo sang ché, tit ca cac thuc vat va cac phan thuc vat c6 thé duoc xir Iy. Thuat
ngit thyc vat c6 nghia la tht ca cac thuc vat va quﬁn thé thyc vat nhu cac thyc vat kiu dai
mong mudn va khéng mong mubn, ciy trdng va cac gibng thuc vat (néu c6 thé bao vé boi
c4c quyén cia nha tao giéng thuc vat hodc thuc vat). Cy trdng va céc gidng cdy trong c6
thé 1a céc thue vat thu duge bing cac phuong phap nhan gidng va tao gidng théng thudng
ma ¢6 thé duoc trg giup hodc duoc cung cip boi mdt hoic nhiéu phuong phap cong nghé
sinh hoc nhu bang viéc st dung céc thé don boi kép, dung hop thé nguyén sinh, tao dot
bién ngﬁu nhién va dinh huéng, chét danh du phan tir hodc di truyén hoac béng cach thao
tac sinh hoc va thao tac di truyén. Thuét ngit cac phan thuc vat c6 nghia 13 tht ca cac phan
trén mit dat va dudi mat dat va céc co quan thuc vat nhu chdi, 14, hoa va r&, nhd d6 vi du
14, 14 kim, than, nhanh, hoa, thé qua, qua va hat cling nhu ré, than hanh va than ré 1 duoc
liét ké. Cay trdng va vat liéu sinh dudng va nhan gidng sinh san, vi du canh giam, than

hanh, than ré, than bod va hat cling thudc céc phﬁn cua thuc vat.

Céc hoat chét cua séng ché, khi chung duogc dung nap t6t boi thuc vat, co doc t6
héng nhiét wu tién va dugc dung nap t6t boi moi trudng, 14 thich hop dé bao vé thuc vat
va cac co quan thuc vét, dé lam ting san lugng thu hoach, dé cai thién chét lugng cua vat
liéu thu hoach. Chung c6 thé t6t hon 14 duge st dung 1am ché phdm bao vé cay trdng.
Chung c6 hoat tinh diét cac loai nhay va khang thong thuong va khang tét ca hodc mét sb

giai doan phat trién.

Thuyc vt ma c6 thé duoce xir Iy theo sang ché bao gdm cic ciy trdng chinh sau day:
ngo, dau tuong, co linh lang, bong, huéng duong, hat dau Brassica nhu Brassica napus
(vi du canola, hat cai), Brassica rapa, B. juncea (vi du mu tac (trén canh ddng)) va
Brassica carinata, Arecaceae sp. (vi du dau co, dau dira), 1Ga gao, 1da mi, ct cai ngot mia,
yén mach, lia mach den, lia mach, ké va laa mién, lua mi lai lda mach den, cy lanh, qua
hach, nho va ciy leo va qué va rau khéc tir cdc nhém thue vat khac nhau, vi du Rosaceae

sp. (vi du qué dang qua tdo nhu qua tdo va qua I€, nhung ca cac qua c6 hat nhu qua mo,
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qua dao, qua hanh, qua mén va qua dao va qua mong nhu qua dau tdy, qua mam soi, qua
ly chua dé va den va qua ly gai), Ribesioidae sp., Juglandaceae sp., Betulaceae sp.,
Anacardiaceae sp., Fagaceae sp., Moraceae sp., Oleaceae sp. (vi du cay Oliu),
Actinidaceae sp., Lauraceae sp. (vi du cay 18 tau, cay qué, long néo), Musaceae sp. (vi du
cdy chubi va cdy wom), Rubiaceae sp. (vi du ca phé), Theaceae sp. (vi du che),
Sterculiceae sp., Rutaceae sp. (vi du chanh, cam, mandarin va buéi); Solanaceae sp. (vi
du ca chua, khoai tay, hd tiéu, Gt, ca tim, thude 18), Liliaceae sp., Compositaesp. (vi du
rau diép, atis6 va rau diép xodn — bao gdm rau diép xoan d&, rau diép xoan hodc rau diép
xodn thong thuong), Umbelliferae sp. (vi du ca rdt, hanh tdy, mii tdy va can tay),
Cucurbitaceae sp. (vi du cdy dua chudt — bao gdm dua chuét ri, bi ngd, dua hiu, bi dic
va dua), Alliaceaesp. (vi du ti tAy va hanh), Cruciferae sp. (vi du cai bép tréng, cai bap
dd, bong cai xanh, sup lo, cai bruxen, pak choi, su hao, cii cai, ci cai ngua, cai xoong va
cai bap Trung quéc), Leguminosae sp. (vi du lac, ddu Ha lan, d4u ling va dau — vi du dau
thong thudong va ddu tim), Chenopodiaceae sp. (vi du cia cai Thuy si, cia cai kho, rau
bina, ct cai duong), Linaceae sp. (vi du cy gai dau), Cannabeacea sp. (vi du ciy gai
dau), Malvaceaesp. (vi du muép ding, dira), Papaveraceae (vi du ciy anh tic),
Asparagaceae (vi du ming tay); cac thuc vat hitu ich va cdy canh trong vudn va cay ldy
0 bao gdm cd mit dit, bai co, ddng cb va Stevia rebaudiana; va trong mdi trudng hop

cac loai thyc vat dugce bién doi veé mat di truyen.
Diéu hoa su sinh truong cua thuc vt

Trong mdt s trudng hop, cac hop chét cia sang ché c6 thé, & ndng do va ty 18 &p
dung cu thé, cling dugc st dung lam thudc diét cd, chit an toan, chat didu hoa sinh trudng
hogc céc chét dé cai thién cac dic tinh thuc vt hogc 1am thube diét vi sinh vat, vi dy lam
thudc diét nm, thudc chdng ndm, chét diét khuén, thubc diét virut (bao gdm céc ché phdm
diét viroit) hodc nhu ché phdm diét MLO (vi sinh v4t twong ty Mycoplasma) va RLO (vi
sinh vét trong tu Rickettsia). Néu thich hop, ching ciing c¢6 thé duge sir dung 1am céc

hop chét trung gian hoc tién chit dé tdng hop céc hoat chit khac.

Céc hoat chat cua sang ché can thi€p vao su chuyén hoa cua thuc vét va do do cling

c6 thé duge sit dung 1am chét didu hoa sinh trudng.

Chét diéu hoa sinh trudng cta thuc vat co thé tao ra cac tac dung khéac nhau dbi

vé6i thuc vét. Tac dung cua cac chét phy thude chit yéu vio thoi gian 4p dung so véi giai
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doan phét trién cta thuc vat va cling vao lugng hoat chét dugc ap dung cho thuc vat hodc
mdi trudong cua ching va vai loai 4p dung. Trong mdi truong hop, chét diéu hoa sinh

trudng nén c6 tdc dung mong mudn cu thé doi vai cay trong.

Céc hop chét diéu hoa sinh trudng cua thyc vat co thé duoc st dung, vi du dé ae
ché sy sinh trudng sinh dudng cta thuc vét. Viéc (rc ché sinh trudng nay 14 ¢6 sy quan
tam vé phuong dién kinh té, vi du, trong trudong hop vé bai ¢d, do d6 n6 c6 thé 1am giam
tan sb cét co trong vudn canh, cong vién va khu choi thé thao, bd dudng, phi truong hoic
cy trdng 14y qua. Ciing c6 y nghia sy trc ché sinh trudng cia cdy thio mdc va cdy lay gb
d6i v6i bor dudng va trong cac viing 1an c4n ciia kénh rach hodc day cap trén mit d4t hodc
yén tinh thuong & cac khu vuc ma ¢ d6 su sinh trudng cia thuc vat manh mé 1a khong

dugc mong muon.

Ciing quan trong 13 st dung chét diéu hoa sinh truong dé e ché sy sinh truéng
theo chiéu doc cua cay ngil cbe. Viée nay lam gidm hodc loai trr mgt cach hoan toan nguy
co tam tri cia thue vat truée khi thu hoach. Ngoai ra, chét diéu hoa sinh trudng trong
treong hop cay ngii cde c6 thé 1am ting cuong cong, ma cling khang lai su tam trdi. Viéc
dung chit diu hoa sinh truéng dé rut ngin va ting cudng cong cho phép su phat trién
cta thé tich phan bén 16n hon dé 1am ting san lugng, ma khong gip phai rii ro bat ky vé

vi€c tam tri cia cdy ngi coc.

Trong nhiéu cy tréng, viéc trc ché sy sinh truéng sinh dudng cho phép thuc vt
moc day déc hon va do d6 co thé dat duoc san luong cao hon dua trén bé mat dét. Loi ich
khéc clia cac thuc vt nhd hon thu dugc theo cach nay 13 & chd ciy trong dé dang hon dé

gieo trong va thu hoach.

Sy trc ché su sinh truéng clia thuc vat sinh dudng cling c6 thé dan dén san luong
duoc tang cudng bdi vi chét dinh dudng va chét ddng ho4 1a ¢6 loi hon dbi véi sy hinh
thanh hoa va qué so véi cac phan ciia thuc vat sinh dudng.

Thudng xuyén 13, chit didu hoa sinh trudng ciing ¢6 thé duogc st dung dé thiic ddy
su sinh trudng sinh dudng. Pay 1a lgi ich 16n nhét khi thu hoach cac phéan cua thuc vat
sinh dudng. Tuy nhién, viéc thic day sinh truéng sinh dudng ciing c6 thé thiic ddy su phat

trién sinh ra & chd chit ddng hoé duoc tao thanh, dAn dén qua nhiéu hon va 16n hon.
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Trong mot sb trudng hop, su gia ting san luong ¢ thé dat duge bang cach thao
tac su chuyén hoa ciia thuc vét, ma khong co céc thay dbi co thé phét hién bét ky v& sinh
sinh trudng sinh dudng. Ngoai ra, chit diéu hoa sinh trudng co thé duge st dung dé 1am
thay dbi ché ph'flm cua thuc vat, ma 14n luot c6 thé dan dén sy cai thién v& chét luong cua
Cac san phém dugc thu hoach. Vi du, c6 thé lam tang ham lugng dudong & cu cai dudng,
mia, dira va & qua cam quit hodc lam tdng ham luong protein & déu twong hodc ngii ce.
Ciing ¢6 thé, vi du, sir dung chét diéu hoa sinh truéng @& (rc ché sy thoai bién clia cac
thanh phin mong mubn, vi du dudng & cl cai dudng hodc mia, trude hogc sau khi thu
hoach. Cling c6 thé tac dong mét cach tich cuc dén viéc san xudt hodc loai trir cc thanh

phén thue vat thir cdp. Mot vi du v& su kich thich dong nhya mu ciia cdy cao su.

Duéi su tac dong cua chét didu hoa sinh trudng, cac qua khong hat c6 thé duge tao
thanh. Ngoai ra, c6 thé tac dong dén gi6i tinh ctia hoa. Cling c6 thé tao ra phén hoa bt

thu, ma 1 quan trong nhét dé nhéan giéng v tao ra hat lai.

Viéc st dung chét didu hoa sinh trudng c6 thé kiéu soét viéc phan nhanh ctia thyc
vat. Mot mit, bing cach phé v wu thé ngon, c6 thé thuc ddy sy phat trién cia chdi phuy,
ma ¢6 thé 1a mong mudn & mirc cao dic biét 1a trong viéc gieo trdng cdy canh, cling trong
t6 hop véi tre ché sy sinh truong. Mt khac, tuy nhién, cling ¢6 thé trc ché su sinh trudng
ctia chdi phu. Tac dung ndy 1a quan tim mdt cach dic biét, vi dy, trong viée gieo trdng

thudc 14 hodc trong viéc gieo trong ca chua.

Dudi su tac dong cia chit didu hoa sinh trudng, lugng 14 d6i véi thuc vat c6 thé
duoc kiém soat sao cho su rung 14 cta thyc vat dat dugce ¢ thoi gian mong mubn. Su rung
14 d6ng vai tro chinh trong vi¢c thu hoach bong co hoc, nhung cling quan tim dé tao thuan
loi cho viéc thu hoach & cac cay trdng khac, vi du d6i v6i nho. Su rung 14 ctia thuc vat
cling co thé duoc bao dam dé lam giam sy thoat hoi nudc cia thuc vat trude khi chung

duoc gieo trong.

Chét diéu hoa sinh trudng cling c6 thé duoc st dung dé diéu hoa sy nut qua. Mot
mit, c6 thé phong ngira sy nit qua sém. Mt khac, cling ¢6 thé thuc day sy nit qua hosic
tham chi thui chét hoa dé dat dugc khéi lwong mong mudn (“lam méng”), dé loai trir su
thay ddi. Su thay d6i dugc hidu c6 nghia 1a ddc diém cia mot s6 loai qua, dbi véi ly do
noi sinh, d& phan phéi san luong rat khac nhau tir nim ndy sang nam khac. Cubi cling, ¢6

thé st dung chét diéu hoa sinh truéng & thoi gian thu hoach dé 1am giam sy tic dong manh
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dé tach qua, dé cho phép thu hoach co hoc hoac dé tao thuén lgi cho viéc thu hoach béng

tay.

Chét didu hoa sinh trudng ciing c6 thé duoc sit dung dé dat dwoc su chinh nhanh
hon hoic ca bi tré cta vat liéu thu hoach truée hodc sau khi thu hoach. Piéu nay 1a cé loi
mdt cach dic biét do né cho phép diéu chinh t6i wu dbi véi cac doi hdi cua thi trudng.
Hon nita, chit didu hoa sinh trudng trong mot sb truong hop, c6 thé cai thién mau cua
quéa. Ngoai ra, chit diéu hoa sinh truéng ciing c6 thé duoc sir dung dé tap chung va su
chin trong khoang thoi gian nhit dinh. Diéu nay thiét 14p nén cac doi hoi dé thu hoach co
hoc hoic bing tay hoan toan trong thao tac don 1, vi du trong trudng hop vé thude 14, ca

chua hodc ca phé.

Bing c4ch sir dung chét diéu hoa sinh trudng, con cé thé tac dong dén viéc nghi
cta hat hodc nd hoa cta thuc vat, sao cho thuc vat nhu cay dira hodc céy canh trong vuon
wom, vi dy, ndy mam, ndy chdi hodc ra hoa tai thoi gian khi chung thudong ¢6 xu huéng
nhu vay. Trong khu vuc ma c6 nguy co bi phii swong, c¢6 thé mong mudn 1am cham su
nay chdi hodc nay mam cua hat vdi sy tro giup cla chét diu hoa sinh trudng, dé tranh

t6n hai do swong gié tré.

Cubi cing, chat diéu hoa sinh trudng c6 thé tao ra strc khang ciia thuc vat dbi véi
swong gia, han han, dd min cao ctia dit. Diéu nay cho phép gieo trdng thuc vat trong cac
ving ma thudng khéng mong mudn dbi véi muc dich nay.

Tao ra suc khdng / Stec khoé thuc vdt va cdc tdac dung khdc

Hoat chét theo sang ché ciing thé hién tic dung ting cudong & thuc vat. Do do,
chung co thé duoc str dung dé huy dong su phong vé cta thuc vat khang lai su tAn cong
boi cac vi sinh vat khong mong mudn.

Céc chit 1am ting cudng thye vét (tao ra sttc khang) s& duge hiéu c6 nghia 13, trong
ban mo ta nay, cic chit ma c6 kha ning kich thich hé thdng phong vé ctia thuc vét theo
cach ma thuc vat duoc xtt 1y, khi dugc tiém truyén tiép theo v6i cac vi sinh vat khong
mong mudn, phét trién mirc do khang & mic cao d6i v6i cac vi sinh vat nay.

Céc hoat chét theo sang ché ciing thich hop @8 1am tang san luong cia cdy trong.

Ngoai ra, chung thé hién tinh ddc gidm va dugc dung nap t6t boi thuc vat.
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Hon nita, trong ban md ta sang ché, tic dung sinh ly ciia thuc vat bao gdm céc tac

dung sau day:

Dung nap tmg suét phi sinh hoc, bao gdm dung nap nhiét d9, dung nap han han va
phuc hdi sau tng suét han han, hiéu qua sir dung nudc (twong quan véi su tiéu thu nude
giam), dung nap 1i lut, img sut ozon va dung nap tia cyuc tim, dung nap dbi véi ¢4 hod

chat twong tu kim loai ndng, mudi, thudc trir sdu (chat an toan), v.v.

Su dung nap g suét sinh hoc, bao gdm sy khang ndm ting va khang diét giun
tron tang, viruit va vi khuln. Trong ban mé ta sang ché, su dung nap {mg suét sinh hoc

t6t hon 1 bao gdm khéng nim gia ting va khang diét giun tron ting.

Stic manh cua thyce vit gia tang, bao gém strc khoé thuc vat/chat lugng thuc vat va
strc manh ctia hat, kha ning ding yén giam, vé bé ngoai dugc cai thién, kha ning phuc

hdi ting, tac dung tao xanh luc duoc cai thién va hidu qua quang hop duoc cai thién.
Téc dung ddi véi hormon thyc vat va/hodc enzym chirc ning.

Tac dung d6i v6i chit didu hoa sinh truéng (chét thuc ddy), bao gdm sy ndy mim
sém hon, sy nay mam tét hon, hé thdng r& phat trién nhidu hon va/hodc su sinh trudng dé
dugc cai thi€n, kha ndng nay troi tang, chdi sinh san nhiéu hon, sy ra hoa sém hon, chiéu
cao thuc vat va/hodc sinh khbi tang, rut ngén than, cai thi€n sy sinh trudng chdi, sd luong
nhan/tai, sd luong tai/m>, s6 luong than bo va/hodc s6 lugng hoa, chi s6 thu hoach ting
cuong, 14 16n hon, 14 géc bi chét it hon, su sép xép 14 duoc cai thién, sy chin sém hon/
qué hoan thién sém hon, su nut dbng nhét, khoang thoi gian lam day hat gia tang, qua

hoan thién t&t hon, qua 16n hon/kich c& rau 16n hon, khang nay chdi va su tam tra giam.

San luong gia ting, d& cap dén téng sinh khdi/ha, san luong/ha, trong lugng
nhan/qua, kich c& hat va/hodc trong lugng hectolit cling nhu chét lugng san phém gia

ting, bao gdm:

kha nang xtr ly dugc cai thién d& cap dén su phan bd kich ¢ (nhén, qua, v.v), su nit dong
nhit, hoi 4m hat, nghién tdt hon, 1am rugu vang t5t hon, 1am bia tdt hon, san luwong nude
ép gia tang, kha ning thu hoach, kha nang ti€u hoa, gia tri sa ling, s6 luong rung, do én
dinh v&, do 4n dinh luu trit, chidu dai sgi/cudng d6/do dong nhit duge cai thién, gia ting

stta va/hodc dap (mg chat luvgng ciia dong vat n xild, sy thich Ung cua viéc nau va chién;
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con bao gdm kha ning thi truong duge cai thién so véi chat luong quéd/hat dugc cai thién,
su phan b6 kich ¢& (nhén, qua, v.v), lwu trit/thoi han sit dung gia ting, sy vitng chic/mém,
vi (thom, két chu, V.V), cép dd (kich c&, hinh dang, sb lugng qua mong, v.v), ) lugng qua

mong/qud/chum, tinh gion, sy tuoi, phtl bang sap, tan so roi loan sinh 1y, mau S&c, V.v;

con bao gdm cac thanh phin mong mudn gia tang nhu vi du ham luong protein, axit béo,
ham luong dau, chit lwong diu, ché phdm axit amin, ham luong duong, ham luong axit
(d6 pH), ty 1& dudng/axit (Brix), polyphenol, hiam hrong tinh bot, chit lwong dinh dudng,

ham lugng/chi sb gluten, ham Iugng néng lugng, vi, v.v.;

va con bao gdém céc thanh phan khong mong mudn giam nhu vi du doc t6 nim it hon, do
t6 aflatoxin it hon, ham lugng geosmin, hwong thom phenol, lacchaza, polyphenol

oxidaza va peroxidaza, ham lugng nitrat v.v..

hiéu qua st dung trong néng nghiép kéo dai, bao gdm hiéu qua sir dung chit dinh
dudng, dac biét 1a hi¢u qua sir dung nito (N), hiéu qua st dung phospho (P), hi€u qua st
dung nudc, su thoat hoi nude duge cdi thién, ty 1€ hod hép va/hodc déng hoa CO,, su tao

mau nho tot hon, su chuyén hoa Ca dugc cai thién, v.v..

Su hod gia cham, bao gdm su cai thién chirc nang sinh 1y thuc vat ma dugc biéu
thi, vi dy, trong pha lam déy hat dai hon, dn dén san Iugng cao hon, khoang thoi gian tao
mau 14 xanh luc cia thuc vat 1au hon va do dé bao gém mau (mau xanh lyc), ham lugng
nuéce, sy kho v.v.. Do d6, trong ban md ta clia sang ché, céc tac gia sang ché da phat hién
ra rang viéc 4p dung dic hiéu clia sang ché ctia tb hop ctia hoat chit lam cho né c6 thé
kéo dai khoang thoi gian dién tich 14 xanh, ma lam chdm sy chin (su gid) cua thuc vat.
Loi ich chinh dbi véi ngudi nong dén 14 pha 1am ddy hat 1au hon dn dén san lwong cao
hon. Ciing c6 loi ich @i v6i ngudi néng dan dwa vao kha ning linh hoat 16n hon trong

thoi gian thu hoach.

Trong d6, “gi4 tri sa ling” 14 phép do ddi véi chit lwong protein va mb ta theo
Zeleny (gia tri Zeleny) mirc do sa ling ctia bot duoc tao huyén phu trong dung dich axit
lactic trong khoang thoi gian tiéu chuan. Pidu ndy dugc xét dén 1a phép do chit lwong
nudng banh. Su phdng clia phan doan gluten ciia bot trong dung dich axit lactic tac dong
dén tdc @06 sa lang cua huyén phi chira bot. Ham lugng gluten cao hon va chét luong

gluten t&t hon ting 1én d6i voi su sa ling cham hon va gi4 tri tith nghiém Zeleny cao hon.
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Gi4 tri sa lang Gia bot phu thudc vao ché pham protein lia mi va phan 16n tvong quan véi
ham luong protein, d6 cting cua lia mi va thé tich quat va 6 banh mi trong 10. Sy twong
quan 16n hon gitta thé tich 6 banh mi va thé tich sa ldng Zeleny so véi thé tich sa ling
SDS ¢6 thé 12 do ham lugng protein tac dong dén thé tich va gia tri va Zeleny ( Czech J.
Food Sci. Tdp 21, No. 3: 91-96, 2000).

Hon nita, “sé lwong rung” nhu dugc ké dén trong ban mé ta nay 1a phép do dbi véi
chét lugng nudng banh cta ngii cbe, dic biét 1a laa mi. Thir nghiém sb luong rung cho
biét ring td hai chdi c6 thé da xay ra. Co nghia ring, sy thay ddi ddi vai cac dic tinh vat
Iy ciia phan tinh bdt ciia nhan hat lia mi d4 x4y ra. Trong d6, s6 lugng rung, thiét bi phan
tich do nhét b%mg cach do strc khang ctia bdt va bt nhdo trong nudce thanh bt nhao. Thoi
gian (theo gidy) dbi v6i viéc nay xay ra la d4 biét nhu s6 luong rung. Két qua s lugng
rung duoc ghi chép 1a chi s hoat tinh enzym trong lia mi hodc mau bt va cic két qua
duoc biu dién theo thoi gian nhu gidy. S lwong rung cao (vi du, 16n hon 300 gidy) cho
bibt hoat tinh enzym t6i thidu va laa mi hodc bot ¢ chit lugng cao. S lugng rung thip
(vi dy, nho hon 250 gidy) cho biét hoat tinh enzym déng ké va lta mi hogc bot bi ton hai
chdi.

Thuét ngit “hé théng r& phét trién nhidu hon™/“su sinh truéng ré dugc cai thién”
dé cap dén hé théng ré dai hon, sy phat trién r& sdu hon, su phét trién r& nhanh hon, trong
lugng kho/tuoi ctia r& cao hon, thé tich 1& 16n hon, dién tich bé mit r& 16n hon, dudng
kinh r& 16n hon, d6 6n dinh r& cao hon, sy phan nhanh r& nhiéu hon, s luong toc ré 16n
hon va/hodc dAu r& nhidu hon va c6 thé duoc do bing cach phan tich két ciu r& bing cac

phuong phép thich hgp va chuong trinh phén tich hinh anh (vi du WinRhizo).

Thuét ngit “hiéu qua st dung nudce cua cdy trong” vé mat k¥ thuat dé cap dén khoi
luong két cAu tao ra/don vi dugc tidu thu va vé mit kinh t€ vé6i gid tri ciia (cac) san pham
duoc tao ra/don vi thé tich nude dugce ti€u thy va vi du c6 thé duoc do xét dén san

lwong/ha, sinh khéi thuc vat, khéi lwong nghin nhéan va sd Iugng tai/m?.

Thuat ngtt “hi€u qua str dung nito” v& mit k§ thuat dé cap dén khdi lugng nong
nghiép tao ra/don vi nito duoc tiéu thu va vé mat kinh té dén gi4 tri (c4c) sin phim dugc

tao ra/don vi nito dugc ti€u thy, phan anh su hép thu va hi€u qua st dung.
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Sy cai thién v& mau xanh/mau dugc cai thién va hiéu qua quang hop duoc cai thién
ciing nhu sy tré gia c6 thé dugc do bang cac k§ thuat da biét nhu hé théng HandyPea
(Hansatech). Fv/Fm 1a tham s& duoc sit dung mot cach rong rdi cho biét hidu qua dinh
lwong t6i da ctia hé thdng quang hop II (PSII). Tham sé nay duoc xét dén mot cach rong
réi 12 chi thi lia chon vé kha ning quang hop ctia thuc vat véi cc miu khoé manh thudng
dat duoc gia tri Fv/Fm t6i da khoang 0,85. Céc gia tri thip hon gié tri ndy s& dugc quan
sat néu méu duoc phoi trAn v6i mot vai loai nhan t6 Gmg sinh sinh hoc hodc phi sinh hoc
ma giam kha ning lam ngling néng lugng quang hod trong PSIL. Fv/Fm dugc thé hién 1a
ty 18 cia huynh qung bién thién (Fv) so véi gié tri huynh quang t6i da (Fm). Chi s6 thuc
hién hu nhu 12 chét chi thi vé& kha ning ton tai ctia mau. (Xem vi du 4n phém: Advanced
Techniques in Soil Microbiology, 2007, 11,319-341; Applied Soil Ecology, 2000, 15, 169-
182.)

Su cai thién vé mau xanh lam/mau duoc cai thién va hiéu qua quang hop dugce cai
thién ciing nhu tré gia ciing c6 thé dwoc dénh gid bing viéc do tdc d6 quang hop thuc
(Pn), phép do ham lugng clophyll, vi du bing phuong phap chiét sic td Ziegler va Ehle,
do hiéu qua quang hoa (ty 1& Fv/Fm), xac dinh su sinh truéng chdi va sinh khéi ré va/tan

cudi ciing, x4c dinh mat d6 chdi ciing nhu kha ning chét cua ré.

Trong ban md ta cia sang ché, sy vu tién duoc dua ra dé cai thién tac dung sinh ly
cta thuc vt ma dugce chon tir nhém bao gém: su sinh truéng ré dugce ting cuong/hé théng
ré duoc phat trién nhiéu hon, mau xanh lam dugc cai thién, hiéu qua sir dung nudce duge
cai thién (twong quan véi sy tiéu thu nude gidm), hiéu qua s dung chét dinh dudng dugc
cai thi€n, bao gém hiéu qﬁé st dung nito (N) dugc cai thién mot cach dic biét, su gia bi

tré va san luong ting cuong.

Nim trong su ting cudng vé san luong, su vu tién dugce duara ddi véi su cai thién
vé gi4 tri sa ling va s6 lwong rung ciing nhu sy cai thién v& ham lugng protein va dudng
— dic biét 1a vai thue vat duge chon tir nhom gém c6 ngii cbe (t6t hon 13 lua mi).

Tét hon 13, viéc sit dung méi clia ché phim diét ndm cia sang ché dé cap dén viec
sir dung td hop ciia a) phong trir phong nglra va/hodc chita bénh nidm vi/hodc giun tron
gy bénh thuc vét, c6 hodc khong cé su quan ly sirc khang va b) it nhét mot trong s su

sinh trudng 1& duoc ting cudng, tao xanh lam dugc cai thién, hiéu qua st dung nude dugce
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cai thién, gia tré va san luong ting cudng. Tir nhém b) sy ting cudong hé théng ré, hiéu

qua st dung nude va higu qua sir dung N 1a dugce uvu tién mdt cach dic biét.
X ly hat
Sang ché con bao gdm phuong phép xir 1y hat.

Sang ché con dé cap dén hat ma da dugc xr Iy bang mot trong sd cac phwong phap
duge mo ta trén ddy. Hat cua sang ché duge ding trong céc phuong phéap dé bao vé hat
khong bi vi sinh vat gy hai. Trong cac phuong phap nay, hat dugc xtr 1y bang it nhit mot

hoat chét cia sang ché 1a dugc sir dung.

Hoat chét hodic ché phdm cta sang ché ciing thich hop dé xtr 1y hat. Phan 16n ciia
su tdn hai d6i vé6i cdy trdng do cac sinh vét gdy hai gy ra duoc gy ra béi sy 1y nhiém hat
trong qué trinh luu trit hodc sau khi gieo trdng va ca trong qua trinh va sau khi nay mam
cua thuc vat. Giai doan nay 1a téi han mot cach dic biét do 1& va chdi cua thuc vat dang
sinh trudong 1a nhay mot cach dédc biét va tham chi tdn hai nhé c6 thé dan dén su chét cua
thuce vat. Do d6, ¢6 su quan tdm rt 16n vé& viéc bao vé hat va thuc vat nay mam béng cach

st dung céc ché phim thich hop.

Viéc phong trir nAm gy bénh thuc vat bang cach xtr ly hat thuc vét da duoc biét dén
trong thoi gian dai va 1a di tugng cia sy cai thién cb dinh. Tuy nhién, viée xit Iy hat gay
ra mot loat cdc van dé ma thudng c6 thé khong duge giai quyét theo cach thoa man. Vi duy,
¢6 thé mong mubn phat trién cac phuong phap bao vé hat va thyc vat nay mam, ma phan
tan v6i hodc it nhét 1am giam dang k&, sy khai trién bd sung ciia ché phim bao vé cay tréng
sau khi gieo trdng hoic sau khi ndy mam ciia thuc vat. Ciing c6 thé mong mudn t8i wu hoa
lugng hoat chét duoc str dung duoc str dung dé tao ra su bao vé c6 thé thyc hién dugc t6t
nhat déi véi hat va thyc vat ndy mam khong bi ndm gay bénh thuc vat tAn cong, nhung ma
khong gy ton hai cho thuc vét béi hoat chit dwoc dung. Cu thé 13, cdc phuong phép xir Iy
hat cling nén xét dén cac dic tinh diét nim thuc tai cta thuc vat chuyén gen dé dat duoc su
bao vé t8i wu cua hat va thuc vat nay mam vdi sy tiéu dung t6i thidu cia ché phém bao vé

cy trdng.

Do d6, séng ché ciing dé cap dén phuong phap bao vé hat va thuc vét nay mam
khong bj nAm gdy bénh thuc vat tAn cong, bang cach xir ly hat bang ché phim cuia sang

ché. Sang ché ciing dé cap dén viéc st dung céc ché pham cta sang ché dé xir 1y hat dé
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bao v¢ hat va thuc vat nay mam khong bi nim gay bénh thyc vat. Séng ché con dé cap
dén hat ma da duoc xu Iy bing ché phdm cia sang ché dé bao vé khong bi nAm gay bénh

thuc vét.

Viéc phong trir ndm gay bénh thure vat ma 1am ton hai thuc vt sau ndy mam c6
hiéu qué chi yéu bing cach xtr Iy dét va cic phin & trén mit dat cua thuc vat bang ché
phdm bao vé cdy trong. Do mbi quan tAm xét dén tac dong co thé xay ra ctia ché phdm bao
vé cay trong dbi v6i moi trudng va strc khoé ctia con ngudi va dong vit, ¢6 céc nd luc dé

lam gidm lugng hoat chét dugc trién khai.

Mot trong s cac lgi cua sang ché 13 & chd cac dic tinh hé théng cu thé cua cac hoat
chét cua sang ché va ché phim c6 nghia 14 viéc xir Iy hat bang cic hoat chat va ché phdm
nay khong chi bao v€ hat, ma con ca cac thuc vat thu dugce sau ndy mam, khong bi nim
gdy bénh thyc vat. Theo cach nay, viéc xtr Iy ngay cua cay trdng tai thoi gian nay mam

hodc trong thoi gian ngén sau d6 c6 thé dugc phan tén.

Ciing dugc xét dén 14 cac loi ich ma hoat chét clia sang ché hozc ché pham ciing
¢6 thé dugc st dung mdt cach dic biét véi hat chuyén gen, trong truong hop ma thyc vat
sinh truréng tir hat nay 12 c6 kha nang biéu hién protein ma c6 tac dung diét sinh vét gy hai.
Nho viée xir 1y hat bing hoat chét cta sang ché hodc ché phém, chi don thun 1a sy biéu
hién protein, vi du protein trlr sau, c6 thé phong trir mot s sinh vt gdy hai. Ngac nhién 13,
tac dung hiép ddng hon nita c6 thé dwoc quan sat trong trrdng hop nay, ma con lam ting

hiéu qua d€ bao v¢ khang lai su tan cong bdi cac sinh va gy hai.

Ché phdm cua sang ché 14 thich hop dé bao vé hat ciia gibng thuc vat bat ky ma
duoc sir dung trong noéng nghiép, trong nha kinh, trong rirng hoéc trong nghé 1am vuon
va tréng nho. Cu thé 13, hat nay l1a hat ngii cbe (nhu lua mi, lda mach, lda mach den, lua
mi lai Iia mach den, laa mién/ké va yén mach), ngo, bong, dau tuong, 1Ga gao, khoai tay,
huéng duong, dau, ca phé, cu cai duong (vi du cti cai dudng va cu cai ngua), lac, cai hat
dAu, anh tuc, oliu, qua dira, cacao, mia, thube 14, ra (nhu ca chua, dua chudt, hanh va rau
diép), co mit dit va cay canh (cling xem duéi day). Viée xtr ly hat ngii cbe (nhu lua mi,
lta mach, Itia mach den, ltia mi lai lda mach den va yéu mach), ngd va lia gao la c6 y

nghia dic biét.
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Nhu ciing duoc md ta dudi day, viée xit Iy hat chuyén gen bang cac hoat chét cia
séng ché hodc ché phdm 14 c6 ¥ nghia dic biét. Hat nay dé cap dén hat thuc vét chira it nhit
mdt gen khoéc loai. Pinh nghia va cac vi du v& gen khac loai thich hop dugc dua ra dudi
day.

Trong ban md ta ciia sang ché, ché phim cta sang ché dugc 4p dung cho hat don
1¢ hoc trong ché pham thich hop. Tét hon 14, hat duoc xir Iy & trang thai trong d6 né 13
6n dinh mdt cach dang ké ma khong c6 ton hai nao xay ra trong qué trinh xir Iy. N6i
chung, hat c6 thé dugc xir Iy & thoi gian bét ky giita luc thu hoach va gieo trdng. Thudong
st dung hat ma da dugc tach biét véi thuc vat va khong chira 161, vo, than, vo, 1ong hodc
thit qua. Vi duy, co thé sir dung hat ma da duoc thu hoach, 1dm sach va 1am kho dén ham
lwong hoi 4m nhé hon 15% trong lugng. Theo cach khéc, ciing c6 thé sir dung hat ma,

sau khi 1am kho, vi du, da dugc xit Iy bang nudc va sau d6 lam kho lai 1an nira.

Khi xtt ly hat, sy cham soc thuong phai duge thuc hién ma lugng ché phém cua
sang ché duoc 4p dung cho hat va/hodc Iugng chit phy gia khac duge chon sao cho sy nay
mam cia hat 1 khong bi giam hoic thuc vat thu duoc khong bi tbn hai. Viéc nay da cé hi¢u
luc trong y dinh cu thé 1a trong truong hop céc hoat chét ma c6 thé c6 tac dung doc thuc

vét & céc ty 18 4p dung nhét dinh.

Ché phém cia sang ché c6 thé dugc 4p dung mét cach truc tiép, nghia 13 khong chira
céc thanh phin khéc bt ky va khéng dugc pha lodng. N6i chung, dwoc wu tién dé ap dung
ché phim cho hat & dang ché pham thich hop. Céc ché phim va phurong phép thich hop dé
xtr Iy hat 13 da duoc biét dén d6i véi chuyén gia trong linh vure ndy va duge mo ta, vi du,
trong cac tai liéu sau day: US 4,272,417, US 4,245,432, US 4,808,430, US 5,876,739, US
2003/0176428 A1, WO 2002/080675, WO 2002/028186.

Céc hoat chét c6 thé str dung theo sang ché c6 thé duoc chuyén hoé thanh ché phim
Xt 1y hat thong thuong, nhu dung dich, nhii twong, huyén phi, bdt, bot, bun nhao hoic ché
phém bao ngoai khac diing cho hat va ca ché pham ULV,

Céc ché phém nay duogc tao ra theo cach da biét, bang cach trdn hoat chét vé6i chit
phu gia thong thudng, vi du chét don thong thudng va ca dung méi hodc chét pha loing,
thudc nhudm, chét lam uét, chét phén tén, chét nhii tuong, chét chéng tao bot, chét bao

quén, chit gy lang thi cp, chét dinh bam, giberelin va ca nudc.
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Thudc nhudm hitu ich ma c6 thé c6 mat trong ché phdm xi Iy hat c6 thé dung theo
sang ché 1a tit ca cac thudc nhudm ma théng thudng dbi véi cac muc dich nay. C6 thé st
dung céc séc t6, ma co6 thé hoa tan kém trong nudc hoac thude nhudém, ma c6 thé hoa tan
trong nude. Cac vi du bao gdm thubc nhudém da biét véi tén Rhodamin B, C.I Pigment Red

112 va C.I. Solvent Red 1.

Céc chit 1am w6t hitu ich ma c6 thé c6 mat trong ché pham xtt Iy hat c6 thé st dung
theo sang ché 1a tit ca c4c chit ma thuc day viée 1am w6t va ma duoc st dung mdt cach
thong thuong cho viéc bao ché hoat chét ndng hoé hoc. Sy wu tién duoc dua ra dé sir dung

alkyl naphthalensulphonat, nhu diisopropyl hodc diisobutyl naphthalensulphonat.

Céc chit phan tan va/hoic chit nhii trong hitu ich ma c6 thé ¢6 mat trong ché phdm
xir Iy hat c6 thé str dung theo sang ché 14 tt ca cac chét phan tan khong ion, anion va cation
thudng duoc sit dung cho ché phim chira hoat chét néng hod hoc. C6 thé sir dung véi su
uru tién 13 chit phan tan khong ion hoic anion hodc hdn hop gdm céc chét phén tan khong
ion hodc anion. Cac chét phén tan khong ion thich hop bao gdm dic biét 1 polyme khdi
etylen oxit/propylen oxit, alkylphenol polyglycol ete va tristryrylphenol polyglycol ete va
cac dan xuét duoc phosphat hod hogic sulphat hod cia né. Cac chit phén tén anion thich
hop dic biét 1a lignosulphonat, mubi axit polyacrylic va chit ngung tu
arylsulphonat/formaldehyt.

Chét chéng tao bot ma c6 thé c6 mat trong ché phém xt Iy hat c6 thé st dung theo
sang ché 12 tht ca cac chét trc ché bot thudng dwoc sir dung d6i véi ché phAm chira hoat chit
ndng hoé hoc. Chit chdng tao bot silicon va magie stearat c6 thé dugc st dung véi su vu
tién.

Céc chét bao quan ma c6 thé c6 mat trong ché phdm xur Iy hat c6 thé sir dung theo
sang ché 1a tAt ca cac chat c6 thé sir dung ddia véi cac muc dich trong ché phdm nong hoé
hoc. Céc vi du bao gdbm diclophen va ruou benzylic hemiformal.

Chét gay ling thtr cdp ma c6 thé c6 mit trong ché phdm xir Iy hat c¢6 thé sir dung
theo sang ché 14 tAt ca cac chit c6 thé sir dung d6i v6i cac muyc dich trong ché phdm nong
hoa hoc. Cac vi du dugc uvu tién bao gém dan xuét xenluloza, din xuét cia axit acrylic,

xanthan, sét cai bién va silic oxit nghi€n min.
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Céc chat két dinh ma c6 thé c6 mit trong ché phim xi 1y hat ¢6 thé st dung theo
sang ché 1a tit ca cac chit két dinh thong thuong c6 thé sir dung trong san phdm xi Iy hat.
Céc vi du dugc uu tién bao gdm polyvinylpyrrolidon, polyvinyl axetat, regu polyvinylic va

tyloza.

Giberelin ma c6 thé c6 mat trong ché phdm xir Iy hat c6 thé st dung theo sang ché
c6 thé 6t hon 1 giberelin A1, A3 (= axit giberelic), A4 va A7; sy wu tién cu thé duoc dua
ra bang cach st dung axit giberelic. Giberelin 12 dwoc biét (tham khéo 4n phim: R. Wegler
“Chemie der Pflanzenschutz-und Schidlingsbekdmpfungsmittel” [Chemistry of the Crop
Protection Ché phdm and Pesticides], tap 2, Springer Verlag, 1970, p. 401-412).

Ché phém xtr ly hat co thé st dung theo sang ché c6 thé duoc sir dung, mot cach
true tiép hodc sau do trude da dugc pha loang bang nudc, dé xir Iy khoang roéng cia hat
khac nhau, bao gdm hat ctia thyc vét chuyén gen. Trong truong hop nay, tac dung hiép
ddng b sung ciing c6 thé xay ra sy trong tac véi cac chit duoc tao thanh bang su biéu
hién.

Dé xit Iy hat bang ché phim xtr ly hat c6 thé sir dung theo sang ché, hodc ché phim
duoc tao ra tir d6 bang cach bd sung nude, tat ca cac don vi tron c6 thé st dung theo cach
théng thuong dé xir Iy hat 14 hiru ich. Cu thé 13, quy trinh trong viéc xtt 1y hat 13 dit hat vao
trong mdy tron, dé bd sung lugng mong muébn cu thé cia ché phim xtt Iy hat, nhu hoic sau
14n pha lodng trwéc bang nude va tron hdn hop cho dén khi ché phim duoc phan bd mot

cach ddng nhét 1én hat. Néu thich hop, viéc nay duoc tiép theo bang quy trinh 1am khd.
Doc 16 ném

Ngoai ra, vi€c xtt ly clia sang ché c6 thé 1am giam ham luong ddc t6 ndm trong vat
liéu thu hoach va thue phém va thirc an dugc tao ra tir d6. Poc t6 ndm bao gdm cu thé 13,
nhung khong riéng biét, sau ddy: deoxynivalenol (DON), nivalenol, 15-Ac-DON, 3-Ac-
DON, d6c t6 T2- va HT2, fumonisin, zearalenon, moniliformin, fusarin,
diaxeotoxyscirpenol (DAS), beauverixin, enniatin, fusaroproliferin, fusarenol,
ochratoxin, patulin, ergot alkaloit va aflatoxin ma co thé duoc tao ra, vi du, boi cac nim
sau day: Fusarium spec., nhu F. acuminatum, F. asiaticum, F.avenaceum,
F. crookwellense, F. culmorum, F. graminarum (Gibberellazeae), F. equiseti,

F. fujikoroi, F. musarum, F. oxysporum, F. proliferatum, F. poae, F. pseudograminarum,
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F. sambucinum, F. scirpi, F. semitectum, F. solani, F. sporotrichoides, F. langsethiae,
F. subglutinans, F. tricinctum, F. verticillioides etc., va cling bdi Aspergillus spec., nhu
A. flavus, A. parasiticus, A. nomius, A. ochraceus, A. clavatus, A. terreus, A. versicolor,
Penicillium spec., nhu P. verrucosum, P. viridicatum, P. citrinum, P. expansum, P.
claviforme, P. roqueforti, Claviceps spec., nhu C. purpurea, C. fusiformis, C. paspali, C.

africana, Stachybotrys spec. va cac loai khéc.
Bdo vé vt liéu
Hoat chat cia séng che hodc ché pham ciing cé theé dugce st dung trong vi€c bao vé

vét liéu, bao vé vat lidu cong nghiép khang lai su tAn cong va pha huy béi vi sinh vat gy

hai, vi du nam va con trung.

Ngoai ra, hop chét ciia sang ché c6 thé duoc sir dung 1am ché phdm chéng gi, don

1¢ hodc trong t6 hop véi cac hoat chit khac.

Céc vit liéu cong nghiép rong ban mb ta sang ché dugc hiéu c6 nghia 1a 1am mét
hiéu tng vat liéu ma da dugc tao ra dé sir dung trong cong nghiép. Vi du, cac vat lidu cong
nghiép ma s& dugc bao vé bdi cac hoat chét cia sang ché khong bi thay ddi hogic phd huy
boi vi sinh vat c6 thé 1a chét dinh bam, keo, gidy, gidy dan tudng va bang/bia cimg, két ciu
dét, tham, da thudc, g0, soi va mo, vt dung son va chét déo, chit bdi tron lam mat va céac
vat liéu khac ma c6 thé bj nhidm véi hodic b phd huy béi céc vi sinh vat. Cac phﬁn cua thuc
vat san xuét va xdy dung, vi du mach nudc lam mét, cac hé théng lam mat va gia nhiét va
céc thiét bi thong hoi va didu hoa khong khi, ma c6 thé bi hu hai bang viéc ting sinh t bao
cua vi sinh vat cling cé thé dugc ké dén trong pham vi cia céc vét liéu s& dugc bao vé. Cac
vét liéu cong nghiép nim trong pham vi ciia sang ché tot hon 13 bao gdm chét bam dinh,
kich cd, giéy va tAm thé, da thudc, g0, son, chét bdi tron 1am mat va cac chét léng truyén
nhiét, tot hon nita 12 gd.

Hoat chit cua sang ché hoic ché phim c6 thé phong ngira céc tac dung bat loi, nhu
théi rira, muc nat, mét mau, phai mau hoéc sy hinh thanh méc.

Trong truong hop xir Iy g6, hop chét/ché phim theo sang ché ciing c6 thé duoc sir
dung khéng lai bénh nim c6 kha ning sinh truéng trén hoic bén trong gd. Thuat ngit “gd
xdy dung” c6 nghia 1a tAt ca cac loai g va tit ca cac loai cong dung ctia g6 ndy nhim dé

xdy dung, vi du gb rén, gd mat do cao, gd phién va gd dén. Phuong phap xtt Iy gd xay

- 56 -



21785

dung theo sang ché chu yéu gdm c6 viée cho tiép xtGic mdt hodc nhidu hop chét theo sang
ché hozc ché pham theo sang ché; viéc nay bao gdbm vi du 4p dung truc tiép, phun, nhing,

tiém hoc cac phuong tién thich hop khac bat ky.

Ngoai ra, cdc hop chit ciia sang ché c6 thé dugc sir dung dé bao vé ddi trong ma
cho ti€p xtc v6i nudc mén hodc nude lg, déic biét 1a vo, tam chan, mang ludi, cong trinh

xay dung, cac hé thdng ddy neo va tao tin hiéu khong bi cau ban.

Phuong phap clia sang ché phong trir nAm khong mong mudn c6 thé dugc ding dé
bao vé& cac hang hod luu trit. Hang hoa luu trit dugc hidu c6 nghia 14 cac chét tu nhién c6
ngudn gbc thuc vat hoic dong vat hoic san phim duoc xtt Iy ciia n6 ma c6 ngudn gde tu
nhién va ma sy bao v€ lau dai la mong mudn. Hang ho4 Iuu trit ¢6 ngudn gbc thue vat, vi
du thuc vét hoic cac phan thuc vat, nhu than, 14, than ct, hat, qua, hat, c6 thé duoc bao vé
troi duge thu hoach hodc sau khi xtr 1y béng cach [am kho (so b)), [am Am, tan nho, nghién,
¢ép hodc nung. Hang hoé luu trit cling bao gbm gd x4y dung, khong dugc xit Iy, nhur gd xay
dung cong trinh, cuc di¢n va tAm chén hodc & dang san phém hoan thién, nhu dd dac trong
gia dinh. Hang ho4 luu trit ¢6 ngudn gdc dong vat 13, vi du, da dng, da thudc, 16ng va toc.
Hoat chét ctia sang ché c6 thé phong ngira cac tac dung bt loi, nhu thdi rita, thbi muc, mit

mau, bién mau hodc su hinh thanh moc.

Céc vi sinh vét c¢6 kha ning thoai bién hodc 1am thay dbi cac vét liéu céng nghiép
bao gém, vi dy, vi khuin, ndm, ndm men, to va céc sinh vat nhét khac. Hoat chét cia sang
ché t6t hon 14 ¢6 tac dung di¢t nam, cu thé 12 nAm mdc, ndm 1am mét mau gd va ndm pha
huy gd (Adscomycetes, Basidiomycetes, Deuteromycetes va Zygomycetes), va diét cac sinh
vat nhét va tao. Cac vi du bao gém cac vi sinh vét thudc cac chi sau day: Alternaria, nhu
Alternaria tenuis; Aspergillus, nhu Aspergillusniger; Chaetomium, nhu Chaetomium
globosum; Coniophora, nhu Coniophora puetana; Lentinus, nhu Lentinus tigrinus,
Penicillium, nhu Penicillium glaucum; Polyporus, nhu Polyporus versicolor,
Aureobasidium, nhu Aureobasidium pullulans; Sclerophoma, nhu Sclerophoma pityophila;
Trichoderma, nhu Trichoderma viride; Ophiostoma spp., Ceratocystis spp., Humicola spp.,
Petriella spp., Trichurus spp., Coriolus spp., Gloeophyllum spp., Pleurotus spp., Poria spp.,
Serpula spp. va Tyromyces spp., Cladosporium spp., Paecilomyces spp. Mucor spp.,

Escherichia, nhu Escherichia coli; Pseudomonas, nhu Pseudomonas aeruginosa,
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Staphylococcus, nhu Staphylococcus aureus, Candida spp. va Saccharomyces spp., nhu

Saccharomyces cerevisae.
Hoat tinh chong nam

Ngoai ra, hoat chit ctia sang ché ciing c6 hoat tinh chéng nédm rat tét. Chiing c6 phd
hoat tinh chéng nam rat rong, dac biét 1a dict ném dai va ndm men, ndm méc va ndm hai
pha (vi du diét cac loai Candida, nhu C. albicans, C. glabrata), va
Epidermophytonfloccosum, cac loai Aspergillus, nhu A. niger va A. fumigatus, cac loai
Trichophyton, nhu T. mentagrophytes, cac loai Microsporon nhu M. canis va M. audouinii.
Danh muc c4c nAm nay khong ¢6 nghia 13 cdu thanh gidi han ctia phd nAm duoc bao gdm,

va chi don thuén 1 dic diém minh hoa.

Do d6, hoat chét ctia sang ché c¢6 thé dugc sir dung trong céc tmg dung y khoa va

khong y khoa.
GMO

Nhu duoc ké dén trén day, co thé xtr ly tht ca céc thuc vat va cac phﬁn cta chiing
theo sang ché. Theo phurong 4n dwgc wu tién, cac loai thuc vat kiéu hoang dai va cay trong
hodc cac loai thu dugc bing cac phuong phép tao gidng sinh hoc théng thudng, nhu lai
hodc dung hop thé nguyén sinh va ca cac phin ciia n6, dugc xir 1y. Theo phuong 4n dugc
wu tién hon nita, thuc vat chuyén gen va cy trdng thu dugc bang cac phuong phap thao tac
di truyén, néu thich hgp trong td hop véi cdc phuong phap thong thudng (Sinh vat bién dbi
gen), va cac phin cia né dugce xir Iy. Thuat ngit “cac phin” hodic “cac phan cla thyc vat”
hodc “céc phdn thuc vat” da dugc giai thich trén ddy. Tét hon nita 13, thuc vét thude cdy
trdng ma c6 ban san trén thi trudng hogc trong st dung dugce xtt Iy theo séng ché. Cay trong
duoc hiéu c6 nghia 1a thuc vt ma c6 cac dac tinh mdi ("tinh trang'") va da thu duoc b%mg
cac k¥ thuat gy gidng, bang dot bién gen hoic k¥ thuat ADN téi t6 hop. Chiing c6 thé 1a

cdy trong, giéng cdy trong, kiéu sinh hoc hoc kiéu di truyén.

Phuong phap xi Iy theo sang ché c6 thé dugc st dung trong xit Iy céc sinh vat bién
dbi gen (GMO), vi du thuc vat hodc hat. Thuc vét bién ddi gen (hodc thyc vat chuyén gen)
13 c4c thue vat ma gen kha loai dd duoc tich hop vao hé gen mot cach én dinh. Su biéu dién
“gen khac loai” chu yéu c6 nghia 12 gen ma duge cung cap hodc duoc lip rap bén ngoai

thue vat va khi duoc dua vao trong nhan, hé gen lyc lap hodc ti thé tao ra cac dic tinh méi
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cua thure vat duoc bién nap hodc nong hoc dugc cai thién hodc cac ddc tinh khéac béng cach
biéu hién protein hogic polypeptit quan tdm hodc bang cach diéu hoa giam hodc 1am cam
(c4c) gen khac ma c6 mit trong thyc vét (bang cach sit dung vi du, k¥ thuét d6i nghia, k¥
thuat dong ngan chan, k§ thuat nhidu ARN — iARN hoic k¥ thuat vi ARN — miARN -).
Gen khéc loai ma dugc dinh vi trong hé gen ciing dugc goi 12 gen chuyén. Gen chuyén ma
duge xac dinh boi vi tri cu thé cta no trong hé gen thuc vat dugc goi 1a su kién bién nap

hodc chuyén gen.

Phu thudce vao céc loai thyc vat hodc cay tréng, vi tri va diéu kién sinh trudng cla
chiing (dét, khi hau, thoi gian sinh dudng, ché @6 an), viéc xur ly theo sang ché cling co thé
dan dén tac dung siéu cong hop (“hiép ddng”). Do d6, vi du, ty 18 4p dung gidm vi/hodic
md rdng phd hoat tinh va/hoic gia ting hoat tinh ctia hoat chét va ché phim ma c6 thé duoc
st dung theo sang ché, su sinh trudng cua thuc vat tét hon, su dung nap gia ting dbi voi
nhiét dd cao hoac thép, su dung nap gia tdng d61 v6i han han hodc véi nude hodc ham luong
mudi trong dét, kha néang ra hoa gia tang, thu hoach sém hon, su chin dugc thuc déy, san
lugng thu hoach cao hon, qua to hon, chiéu cao thue vat 16n hon, mau 14 xanh hon, ra hoa
16n hon, chét lugng cao hon v/hoic gié tri dinh dudng cao hon ctia céc san phdm dugc thu
hoach, ham lugng dudng cao hon trong qua, d6 6n dinh hru trit t6t hon va/hogic kha ning
xir Iy ctia san phim thu hoach c6 thé thuc hién dugc, khi vuot qua cic tic dung ma thuc

tién duoc mong doi.

Thuc vét va ciy trong ma tdt hon 1a dugc xir Iy theo séng ché bao gdm taaqts ca
cac thuc vat ma c6 vat li€u di truyén ma tao ra loi ich mdt cach déc biét, tinh trang hitu
ich d6i véi thue vat (néu thu dugc bing cac phuong phap giy gidng va/hodc cong nghé
sinh hoc).

Thuc vat va cdy trdng ma ciing t&t hon 13 duge xir Iy theo séng ché 13 khéng lai
mot hoac nhiéu ung sut sinh hoc, nghia la céc thuc vat nay thé hién su phong vé tdt hon
diét céc sinh vat gy hai dong vat va vi sinh vat, nhu diét giun tron, con trung, ve bét, nim
gdy bénh thuc vat, vi khudn, virut vd/hoic viroit.

Céc vi dy vé thyuce vat khang giun tron hodic ¢on tring dugc md ta trong vi du céc
don yéu cdu cép patent My s6 11/765,491, 11/765,494, 10/926,819, 10/782,020,

12/032,479, 10/783,417, 10/782,096, 11/657,964, 12/192,904, 11/396,808, 12/166,253,
12/166,239, 12/166,124, 12/166,209, 11/762,886, 12/364,335, 11/763,947, 12/252,453,
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12/209,354, 12/491,396, 12/497,221, 12/644,632, 12/646,004, 12/701,058, 12/718,059,
12/721,595, 12/638,591. |

Thuyc vét va cdy trong ma ciing c6 thé dugc xir Iy theo sang ché 1a c4c thye vat ma
khang v6i mot hodc nhiéu img suét phi sinh hoc. Cac didu kién ting suét phi sinh hoc ¢6 thé
bao gém, vi du, han han, su phoi trAn v6i nhiét d6 lanh, phoi tran nhiét, ung sut thAm th4u,
1t lut, d6 mit cua dat tang, sy phoi tran voi khoang chét tang, phoi trin véi ozon, su phoi
trAn v6i 4nh sang cao, tinh s&n ¢6 bi gii han cta chét dinh dudng nito, tinh sin c6 bi giéi

han ctia chét dinh dudng photpho, tranh béng tdi.

Thuyc vat va cy trong ma ciing ¢6 thé dugc xi Iy theo séng ché, 1a c4c thuc vat duoc
khéc biét béi céc dic diém san lugng ting cudng. San lugng & thuc vat ting c6 thé 13 két
qua cua, vi du, chirc nang sinh ly thuc vt dugc cai thién, sy sinh trudng va phat trién duoc
cai thién, nhu hiéu qua st dung nudce, hiéu qua gitt nude, st dung nito dugc cai thién, su
ddng hoa cacbon dugc ting cudng, sy quang hgp dugce cai thién, hiéu qua nay mim ting
va su chinh dugc thiic diy. Hon nita, san hrong c6 thé bj tac dong béi két clu thuc vat dugc
céi thién (trong céc diéu kién tmg suit va khong tmg suét), bao gdm nhung khong chi gidi
han &, su ra hoa so6m, kiém soét su ra hoa dé tao ra hat lai, strc khoé cia cay giéng, kich c&
thuc vat, sb luong va khoang cach giéng, su sinh truéng clia ré, kich c& hat, kich c& qua,
kich c& vo, sb lugng vo hodc tai, sb luong hat/vd hodc tai, khéi lrong hat, sy lam déy hat
dugc ting cudng, sy phén tan hat giam, sy nit vo gidm va khéng tam tri. Céc tinh trang
san lugng khéac bao gdm ché phdm hat, nhu ham lugng carbohydrat, ham lugng protein,
ham lugng va ché phAm déu, gi4 tri dinh dudng, giam hop chit khéng dinh dudng, kha

ning xi Iy dugc ci thién va do 6n dinh Iuu trit tot hon.

Thuc vat ma c6 thé duge xir Iy theo sang ché 12 cac thyc vat lai ma sin biéu hién
dic diém cta vu thé lai hodc sirc khoé ciia thé lai ma din dén san lugng thudng cao hon,
strc manh, strc khoé va st khang d6i véi cac tmg suét sinh hoc va phi sinh hoc). Thuc
vat thuong duoc tao ra bang cach lai dong cha me bét thu ciing dong (me gidng cai) véi
dong cha me hitu thy giéng duc cling dong khac (cha gidng duc). Hat lai thuong duoc thu
hoach tir thuc vét bit thu gidng duc va duge ban cho ngudi gieo trdng. Thyc vat bét thu
gidng duc ddi khi co thé (vi du gidng ngd) dugc tao ra bang cach bé cd, nghia 14 loai bé
co hoc cua co quan sinh san gidng dyc (hozc hoa dyc) nhung, thong thudng hon, tinh bét

thy giéng duc 1a két qua cia cac thé quyét dinh di truyén trong hé gen thuc vat. Trong
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truong hop d6 va dac biét 1a khi hat 1a san phém mng muén s& dugc thu hoach tir thuc vat
lai, n6 thuong 13 hiru ich dé bao dam rang tinh hitu thu gidng dyc & thuc vat lai 13 duoc
khoi phuc mdt cach ddy di. Viée niy c6 thé dugc hoan thanh bing cach bao dam rang
cha me gidng duc c6 gen khoi phuc kha ning hitu thu thich hgp ma c¢6 kha ning khoi
phuc tinh hitu thu giéng duc & thue vat lai ma chta cac thé quyét dinh di truyén c6 thé
d4p Gng véi tinh bit thy gibng duc. Thé quyét dinh di truyén déi véi tinh bét thu gidng
duc c6 thé duge dinh vi trong t& bao chit. Cac vi du v& tinh bét thu giéng duc té bao chét
(CMYS) 1a vi du dugc md ta trong loai Brassica (cac cong bb don s6 WO 92/05251, WO
95/09910, WO 98/27806, WO 05/002324, WO 06/021972 va US 6,229,072). Tuy nhién,
céc thé quyét dinh di truyén ddi véi tinh bat thu gidng duc ciing c¢6 thé dugc dinh vi trong
hé gen nhan. Céc thyc vat bat thu gidng duc ciing c6 thé thu duoc bang cic phuwong phép
céng nghé sinh hoc thyc vat nhu thao tac di truyén. Cac phuong phép hitu ich dic biét thu
duoc thuc vét bt thy gibng duc duge mo ta trong cong bd don qubc té s6 WO 89/10396
ma, vi du, ribonucleaza nhu barnaza 14 dugc biéu hién theo cach lya chon trong té bao
trong mach trong nhi hoa. Sau d6, tinh hitu thu c6 thé dugc khoi phuc béng viéc biéu hién
trong t€ bao trong mach ciia chét trc ché ribonucleaza nhu voi nhuy (vi du céng bd don
qudc té s6 WO 91/02069).

Thue vét hodc cdy trdng (thu duoc bing céc phuong phép cong nghé sinh hoc thyc
vat nhu thao tac di truyén) ma c6 thé duoc xtr 1y theo séng ché 14 thyc vat dung nap thude
diét c0, nghia 1a thyc vét tao ra sy dung nap véi mot hodc nhiéu thudc diét co d3 néu.
Thuc vt ¢ thé thu dugc béng viéc bién nap di truyén hoic béng viéc lya chon thuc vat

chtra dot bién tao ra sy dung nap thudc diét co.

Thue vat khang thudc diét co 13 vi du thuc vat dung nap glyphosat, nghia 1a thuc
vét tao ra sy dung nap véi thudc diét ¢ glyphosat hodc mudi ciia n6. Thuc vat c6 thé duoc
tao ra sy dung nap v&i glyphosat qua cac phuong phép khéc nhau. Vi dy, thuc vat dung nap
glyphosat c6 thé thu dugc bang cach bién nap thuc vét véi gen ma hoa enzym S-enol-
pyruvylshikimat-3-phosphat synthaza (EPSPS). Cac vi du v& gen EPSPS 12 gen AroA (thé
dot bién CT7) cta vi khuln Salmonella typhimurium (Science 1983, 221, 370-371), gen
CP4 cua vi khudn Agrobacterium sp. (Curr. Topics Plant Physiol. 1992, 7, 139-145), gen
ma hoa Petunia EPSPS (Science1986, 233, 478-481), ca chua EPSPS (J. Biol. Chem.1988,
263, 4280-4289), hoic Eleusine EPSPS (WO 01/66704). Ciing ¢6 thé 1a EPSPS dbt bién
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nhu dugc md ta trong vi du EP 0837944, WO 00/66746, WO 00/66747 hodc
WO 02/26995. Thue vt dung nap glyphosat ciing ¢6 thé thu dwoc bang cach biéu hién gen
ma ma hoa enzym glyphosat oxido-reductaza nhu dwgc md ta trong patent My sd
US 5,776,760 va US 5,463,175. Thuc vét dung nap glyphosat ciing c6 thé thu dugc bang
cach biéu hién gen ma ma hoa enzym glyphosat axetyl transferaza nhu dugc mo ta trong vi
du cong bd don qudc té s& WO 02/036782, WO 03/092360, WO 2005/012515 va WO
2007/024782. Thye vét dung nap glyphosat ciing ¢6 thé thu duge biang cach chon thurc vét
chtra cac dot bién xuét hién ty nhién cta cac gen dugc ké dén trén day, nhu dugec md ta
trong vi du cong bb don qubc té s6 WO 01/024615 hoic WO 03/013226. Thuc vét biéu
hién gen EPSPS ma tao ra sy dung nap glyphosat dugc mo ta trong vi du céc don yéu cau
chp patent My sb 11/517,991, 10/739,610, 12/139,408, 12/352,532, 11/312,866,
11/315,678, 12/421,292, 11/400,598, 11/651,752, 11/681,285, 11/605,824, 12/468,205,
11/760,570, 11/762,526, 11/769,327, 11/769,255, 11/943801 hodc 12/362,774. Thuc vat
bao gdbm cac gen khac ma tao ra sy dung nap glyphosat, nhu gen decarboxylaza, dugec mo
ta trong vi du cac don yéu ciu cip patent My sd 11/588,811, 11/185,342, 12/364,724,
11/185,560 hodc 12/423,926.

Céc thyuc vat khang thudc diét c6 khéc 1a vi du cac thuc vat ma tao ra sitc khang véi
thudc diét c¢é rc ché enzym glutamin synthaza, nhu bialaphos, phosphinothricin hozc
glufosinat. Cac thuc vat c6 thé thu dugc bang cach biéu hién enzym khir doc t6 thude diét
6 hodc thé dot bién enzym glutamin synthaza ma khang véi su trc ché, vi du dugc md ta
trong don yéu ciu cip patent M§ s6 11/760,602. Mt enzym khir doc t& hitu hidu 14 enzym
mad hod phosphinothricin axetyltransferaza (nhu bar hodc pat protein tir loai
Streptomyces). Thuc vat biéu hién phosphinothricin axetyltransferaza ngoai doc t6 1a vi
du dugc md ta trong cic patent My sb 5,561,236; 5,648,477; 5,646,024; 5,273,894;
5,637,489; 5,276,268; 5,739,082; 5,908,810 va 7,112,665.

Thyc vat dung nap thudc diét co khac ciing 14 cac thuc vat ma tao ra sy dung nap
vé6i thube diét co e ché enzym hydroxyphenylpyruvatdioxygenaza (HPPD). HPPD la
enzym ma x(c tic phan Gng trong d6 para-hydroxyphenylpyruvat (HPP) duoc bién nap
vao trong homogentisat. Su dung nap cta thyc vat véi chit trc ché HPPD c6 thé dugc
bién nap v6i gen ma hoa enzym khang HPPD xudt hién ty nhién hodc gen ma hoa enzym

HPPD dot bién hodc kham nhu dugc md ta trong cong bb don qubc té s& WO 96/38567,
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WO 99/24585, WO 99/24586, WO 09/144079, WO 02/046387, hodc US 6,768,044. Su
dung nap véi chét e ché HPPD ciing c6 thé thu dugc bing cach bién nap thuc vat voi
gen méd hoa mdt s& enzym cho phép su hinh thanh homogentisat khong ké sy &c ché
enzym HPPD nguyén thé boi chét e ché HPPD. Céc thuc vat va céc gen nay dugc mo ta
trong cong bd don quéc t& s6 WO 99/34008 va WO 02/36787. Su dung nap clia thuc vat
v6i chét e ché HPPD cling c6 thé dugc cai thién béng cach bién nap thuc vat véi gen ma
hod enzym c6 hoat tinh prephenat deshydroaza (PDH) ngoai gen ma ho4 enzym dung nap
HPPD, nhu dugc mo ta trong céng bd don qubc t& s6 WO 04/024928. Hon nita, thuc vét
¢6 thé duoc tao ra sy dung nap nhiéu hon d6i véi thube diét ¢é chét we ché HPPD bing
cach bd sung vao trong hé gen ciia chiing gen ma hoa enzym c6 kha ning chuyén hoé
hoic thoai bién chit trc ché HPPD, nhu enzym CYP450 duoc thé hién trong cong bd don
qudc té s6 WO 2007/103567 va WO 2008/150473.

Thyc vat khang thudc diét c6 khac nita 14 cac thuc vat ma dugc tao sy dung nap véi
chit trc ché axetolactat synthaza (ALS). Chét (rc ché ALS da biét bao gbm, vi du,
sulfonylure, imidazolinon, triazolopyrimidin, pryimidinyoxy(thio)benzoat va/hodc thube
diét co sulfonylaminocarbonyltriazolinon. Cac dot bién khac nhau vé enzym ALS (ciing
duoc biét 1a axetohydroxyaxit synthaza, AHAS) da duoc biét dé tao ra sirc khang véi cc
thudc diét co khac nhau va nhom thude diét c6, nhu dugc md ta vi du trong 4n phém: Tranel
and Wright (Weed Science2002, 50, 700-712), va ca trong patent My s6 5,605,011,
5,378,824, 5,141,870, va 5,013,659. Viéc san xuét thuc vat dung nap sulfonylure va thuc
vat dung nap imidazolinon dugc mo ta trong patent My $65,605,011;5,013,659; 5,141,870;
5,767,361, 5,731,180; 5,304,732; 4,761,373; 5,331,107, 5,928,937; va 5,378,824; va WO
96/33270. Cac thuc vt dung nap imidazolinon khac ciing dugc mé ta trong vi du cong bd
don quéc t& sb6 WO2004/040012, WO 2004/106529, WO 2005/020673, WO
2005/093093, WO 2006/007373, WO 2006/015376, WO 2006/024351,  va
WO 2006/060634. Thuc vat dung nap sulfonylure- va imidazolinon ciing dugc mo ta trong
vi du cong bd don qubc té s6 WO 2007/024782 va don yéu ciu clp patent My sb
61/288958.

Thuec vat khic dung nap véi imidazolinon va/hodc sulfonylure c6 thé thu dugc bang
cach giy dot bién gen, su lya chon trong mdi trudng nudi cay t€ bao v6i sy ¢6 mat cia

thudc diét co hodc giy gidng dot bién nhu dwgc md ta vi dy d6i v6i dau twong trong patent
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My s6 US 5,084,082, di véi lta gao trong cong bb don qubc t& s6 WO 97/41218, dbi voi
¢t cai duong trong patent My s6 US 5,773,702 va cong bb don qubc té s6 WO 99/057965,

rau diép trong patent M¥ s& US 5,198,599, hodc ddi véi huéng duong trong cong bd don
qudc t& s6 WO 01/065922.

Thuec vét hodc cdy trdng (thu duoc bing cac phuong phép céng nghé sinh hoc nhu

thao tc di truyén) ma ciing c6 thé duoc xir Iy theo sang ché 14 thyc vat chuyén gen khang

con tring, nghia la thyc vat tao strc khang doi véi sy tan cong bdi mdt so con trung dich.

Céc thyc véat nay co thé thu duoc b?ing viéc bién nap di truyén hoac b.%mg viéc lya chon

thuc vat chira dot bién tao ra sirc khang cén tring.

“Thyc vat chuyén gen khéng con tring”, nhu dugc sir dung trong ban mé ta nay,

bao gdm thuc vét bt ky chira it nhat mot gen chuyén bao gdm trinh ty ma hoa mé hoa:

y)

2)

3)

protein dang tinh thé trir séu tir Bacillus thuringiensis hodc phan trir sdu clia n6, nhu
protein tinh thé trir sau duge 1iét ké bai Crickmore et al. (1998, Microbiology and
Molecular Biology Reviews, 62: 807-813), dugc cép nhat bgi Crickmore et al. (2005)
& danh phap d6c t6 Bacillus  thuringiensis, truc tuyén &
http://www.lifesci.sussex.ac.uk/Home/Neil Crickmore/Bt/), hodc phan trir sdu cla
nd, vi du, protein thudc 16p Cry protein CrylAb, CrylAc, CrylB, CrylC, CrylD,
CrylF, Cry2Ab, Cry3Aa, hosic Cry3Bb hodc phin trir sdu cia n6 (vi du EP-
A 1999 141 va WO 2007/107302), hoic protein dugc ma hod boi gen tong hop nhu

vi du duoc mé ta trong don yéu ciu cip patent My s& 12/249,016; hodc

protein tinh thé tir Bacillus thuringiensis hodc phan Bia né ma 13 trir sau véi su c6
mit ctia protein tinh thé tht hai kha tir Bacillus thuringiensis hodc phén cta né, nhur
doc t5 nhi phan duoc tao thanh gdém protein tinh thé Cry34 va Cry35 (Nat.
Biotechnol. 2001, 19, 668-72; Applied Environm. Microbiol.2006, 71, 1765-1774)
hodic doc t& nhi phan dwoc tao thanh tir protein CrylA hodc CrylF va protein
Cry2Aa hodic Cry2Ab hoic Cry2Ae (don yéu ciu cip patent My sb 12/214,022 va
don yéu cAu cép patent chau Au s6 EP-A 2 300 618); hoic

protein trir sau lai bao gdm céc phan protein tinh thé trir sau khac nhau tir Bacillus

thuringiensis, nhu thé lai ctia protein ctia 1) trén day hogc thé lai ctia protein ctia 2)
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trén day, vi du, protein CrylA.105 dugc tao ra bang sy kién ngd MON89034
(WO 2007/027777); hoac

protein theo mét trong s6 cac diém tir 1) dén 3) trén day trong d6 mét vai, cu thé 13
tir 1 dén 10, axit amin d& duoc thay thé b%mg axit amin khac @& thu dugc hoat tinh
trir su cao hon ddi v6i cac loai con tring dich va/hodic mé rong khoang lodi con
trung dich bi tac ddng va/hodc béi vi su thay ddi duogc dua vao trong ADN ma hoa
trong qua trinh tao dong hozc bién nap, nhu protein Cry3Bb1 trong céc su kién ngd
MONZ863 hoac MON88017, hoac protein Cry3A trong sy kién ngd MIR604; hodc

protein duoc tiét tir sau tir Bacillus thuringiensis hogc Bacillus cereus, hodc phén trir

sdu cda nd, nhu protein trir sdu sinh dudng (VIP) duogc liét ké 6:

http://www.lifesci.sussex.ac.uk/home/Neil Crickmore/Bt/vip.html, vi duy, protein tir
nhom protein VIP3Aa; hodc

protein dugc tiét tir Bacillus thuringiensis hoic Bacillus cereus ma 13 trlr sdu véi sy
¢6 mat cla protein dugc tiét thir hai tir Bacillus thuringiensis hodc B. cereus, nhu
doc td nhi phan dugc tao thanh tir cic protein VIP1A va VIP2A (WO 94/21795);

hoic

protein trir sau lai bao gdbm céc phan tir cac protein duco tiét khac nhau tir Bacillus
thuringiensis hodc Bacillus cereus, nhu thé lai cia protein trong 1) trén day hodc thé

lai ctia protein trong 2) trén day; hodc

protein theo bét ky trong sb cac diém tir 5) dén 7) trén day trong d6 mot vai, cu thé 13
tir 1 dén 10, axit amin da dugc thay thé bing axit amin khac dé thu dugc hoat tinh trix
sdu cao hon dbi véi cac loai con tring dich vi/hoic mé rong khoang loai con tring
dich bi tac dong, va/hodc bai vi su thay dbi dugc dua vao trong ADN ma hod trong
qué trinh tao dong hodc bién nap (trong khi vAn ma ho4 protein trlr siu), nhu protein
VIP3Aa trong su kién bong COT102; hodc

protein dugc tiét tir Bacillus thuringiensis hodc Bacillus cereus ma 12 trl siu véi sy
¢6 mét cua protein tinh thé tir Bacillus thuringiensis, nhu doc td nhi phén dugc tao
thanh tir VIP3 va CrylA hodc CrylF (don yéu cu cép patent M§ sb 61/126083 va
61/195019), hodic doc t6 nhi phan duge tao thanh tir VIP3 protein va céc protein
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Cry2Aa hoic Cry2Ab hoic Cry2Ae (don yéu cau clp patent M§ sb 12/214,022 va
don yéu ciu cip patent chiu Au s6 EP-A 2 300 618).

10) protein cda 9) trén day trong d6 mdt vai, cu thé 1a tir 1 dén 10, axit amin da duoc
thay thé b%mg axit amin khac dé thu duoc hoat tinh trir sdu cao hon véi cac loai con
triung dich va/hodc mé rong khoadng loai con tring dich bi tdc dong va/hodc béi vi
céc thay dbi dugc dwa vao trong ADN ma hoa trong qué trinh tao dong hoic bién

nap (trong khi vin ma hoa protein trlr sau)

T4t nhién, thuc vat chuyén gen khang c6n tring, nhu duoc st dung trong ban mo ta
ndy, cling bao gdm thuc vat bét ky bao gbm tb hop ctia cic gen ma hod protein clia bt ky
trong s6 cac nhom tir 1 dén 10 trén dy. Theo mdt phuong 4n, thuc vat khang con tring
chira nhidu hon mdt gen chuyén ma ho4 protein ciia bat ky trong s6 cac nhém tir 1 dén 10
trén ddy, dé mo rong khoang loai con tring dich b tAc dong khi st dung céc protein khac
nhau & cac loai con tring dich khac nhau hodc dé 1am tr& sy phét trién strc khang cén tring
vé6i thuc vét bang cach st dung cAc protein khac nhau trir sau véi cling loai con tring dich
nhung c6 phuong thire tic dung khac nhau, nhu ghn két voi vi tri gin két thy thé khac nhau
& cOn trung.

“Thyc vat chuyén gen khéng con tring”, nhu dugc sit dung trong ban mo ta ndy,
con bao gdm thuc vét bat ky chira it nhat mot gen chuyén bao gdm trinh tur tao ra khi biéu
hién ARN soi kép ma khi tiéu hoa bing con tring gay hai thuc vat &rc ché sy sinh truéng
cua cOn trung gdy hai, nhu dugc md ta vi du trong céc cong b6 don qubc té s&6 WO
2007/080126, WO 2006/129204, WO 2007/074405, WO 2007/080127 va WO
2007/035650.

Thuc vat hodc cdy trong (thu duge bing cac phuong phap cong nghé sinh hoc thyuc
vat nhu thao tac di truyén) ma ciing c6 thé dugc xir Iy theo sdng ché 1a dung nap véi ing
suét phi sinh hoc. Cac thyc vat nay ¢o thé thu duoc béng viée bién nap di truyén hodc
bang viéc lua chon thuc vét chira dot bién tao ra strc khang tng sut nay. Thuc véat dung

nap tng suét hitu ich mdt cach dic biét bao gbm:

1)  thuc vt ma chira gen chuyén c6 kha ning lam giam sy biéu hién va/hoic hoat tinh

cua gen poly(ADP-ribose) polymeraza (PARP) ¢ té bao thyc vat hodc thuc vat nhu
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dugc mo ta trong cong bd don qubc té s6 WO 00/04173, WO 2006/045633, don yéu
cAu cép patent chau Au sb EP-A 1 807 519, hoic EP-A 2 018 431.

thuc vat ma chira gen chuyén ting cudng su dung nap tng suét c6 kha nang [am giam
su biéu hién va/hodc hoat tinh cia gen ma hod PARG cua thyc vat hoac té bao thuc

vét, nhu duoc mé ta vi du trong cong bd don qudc té s6 WO 2004/090140.

thuc vat ma chira gen chuyén ting cudong sy dung nap tmg sudt ma hoa dbi véi
enzym chirc ning thuc vat ctia con duong tdng hop thu hdi nicotineamit adenin
dinucleotit bao gbm nicotinamidaza,  nicotinat phosphoribosyltransferaza,
mononucleotit adenyl transferaza ctia nicotinic, nicotinamit adenin dinucleotit
synthetaza hodc nicotin amit phosphorybosyltransferaza nhu dugc md ta vi du trong
don yéu cdu cép patent chau Au s§ EP-A 1 794 306, cong bd don qudc t& s6 WO
2006/133827, WO 2007/107326, EP-A 1 999 263, hodac WO 2007/107326.

Thuc vat hodic cdy trdng (thu dugc bing cac phuong phéap cong nghé sinh hoc thuc

vat nhu thao téc di truyén) ma ciing c6 thé duge xir Iy theo sang ché thé hién luong thay

d6i, chit lugng va/hodc kha niang 6n dinh luwu trit ciia san pham thu hoach va/hodc céc diic

tinh thay ddi ciia cac thanh phan cu thé cia san phim thu hoach nhu:

1)

thuc vét chuyén gen ma tdng hop tinh bot cai bién, ma trong cac dic diém ly-hoa
ctia no, cu thé 13 ham lugng amyloza hodc ty 1& amyloza/amylopectin, murc tao
nhanh, chiéu dai chudi trung binh, sy phan bd chudi phu, hanh vi d6 nhét, cudng do
gel, kich c& hat tinh bdt va/hodc hinh thai hoc hat tinh bot, 1a dugc thay dbi khi so
v6i tinh bot téng hop trong té bao thuc vat kiéu hoang dai hodc thuc vat, sao cho
viéc nay 1a t6t hon thich hop cho céc ting dung dic hi¢u. Thuc vt chuyén gen nay
tbng hop tinh bot cai bién dugc boc 16, vi du, trong don yéu cau cAp patent chau Au
s6 EP-A 0 571 427, cong bd don qubc té s6 WO 95/04826, don yéu ciu cip patent
chau Au s EP-A 0 719 338, cong bd don quéc té s6 WO 96/15248, WO 96/19581,
WO 96/27674, WO 97/11188, WO 97/26362, WO 97/32985, WO 97/42328, WO
97/44472, WO 97/45545, WO 98/27212, WO 98/40503, WO 99/58688, WO
99/58690, WO 99/58654, WO 00/08184, WO 00/08185, WO 00/08175, WO
00/28052, WO 00/77229, WO 01/12782, WO 01/12826, WO 02/101059, WO
03/071860, WO 04/056999, WO 05/030942, WO 2005/030941, WO 2005/095632,
WO 2005/095617, WO 2005/095619, WO 2005/095618, WO 2005/123927, WO
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2006/018319, WO 2006/103107, WO 2006/108702, WO 2007/009823, WO
00/22140, WO 2006/063862, WO 2006/072603, WO 02/034923, WO
2008/017518, WO 2008/080630, WO 2008/080631, WO 2008/090008,
WO 01/14569,WO 02/79410, WO 03/33540, WO 2004/078983, WO 01/19975,
WO 95/26407, WO 96/34968, WO 98/20145, WO 99/12950, WO 99/66050, WO
99/53072, US 6,734,341, WO 00/11192, WO 98/22604, WO 98/32326, WO
01/98509, WO 01/98509, WO 2005/002359, US 5,824,790, patent My sdUS
6,013,861, WO 94/04693, WO 94/09144, WO 94/11520, WO 95/35026, WO
97/20936, WO 2010/012796, WO 2010/003701,

thyc vét chuyén gen ma tdng hop carbohydrat polyme khong tinh bdt hoic ma tng
hop carbohydrat polyme khéng tinh bdt véi cac dic tinh thay doi khi so véi cac thuc
vat kiéu hoang dai ma khong c6 cai bién di truyén. Céc vi du la thuc vat tao ra
polyfructoza, cu thé 12 inulin va loai levan, nhu dugc boc 16 trong don yéu cAu cép
patent chdu Au sb EP-A 0 663 956, cong b don qudc t& s6 WO 96/01904, WO
96/21023, WO 98/39460, va WO 99/24593, thuc vét tao ra alpha-1,4-glucan dugc
boc 16 trong cong bd don quéc té s6 WO 95/31553, US 2002031826, US 6,284,479,
US 5,712,107, WO 97/47806, WO 97/47807, WO 97/47808 va WO 00/14249, thuc
vt tao ra alpha-1,4-glucan nhanh alpha-1,6, nhu dugc boc 10 trong WO 00/73422,
thuc vt tao ra alternan, nhu dugc boc 10 trong vi du WO 00/47727, WO 00/73422,
US 5,908,975 va EP-A 0 728 213,

thuc vat chuyén gen ma tao ra hyaluronan, nhu vi du dugc boc 10 trong cong bb don
qubc t& s& WO 2006/032538, WO 2007/039314, WO 2007/039315, WO
2007/039316, don yéu ciu cAp patent Nhat ban s JP-A 2006-304779, va WO
2005/012529.

thuc vat chuyén gen hodc thuc vét lai, nhu hanh véi céc dic diém nhu ‘ham lugng
cht rén c6 thé hoa tan & mirc cao’, ‘vi hing thap’ (LP) va/hoic ‘luu trit 1au dai’

(LS), nhu dugc mb ta trong don yéu cdu cAp patent My s6 12/020,360.

Thuc vat hogic cdy trdng (ma c6 thé thu dwgc bang cac phuong phap k¥ thuat sinh

hoc thuc vat nhu thao tac di truyén) ma ciing c6 thé duoc xit Iy theo sang ché 13 cac thuc

vat, nhu cdy bong, vdi cac dic diém soi thay ddi. Céc thuc vat nay c6 thé thu duoc b%lng
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vi€e bién nap di truyen hodc bang viéc lua chon thuc vat chira ddt bi€n tao ra cac diac di€m

soi thay ddi va bao gbm:

a)  Thuc vat nhu cdy bong, chira dang thay ddi ctia gen xenluloza synthaza nhw dwoc méd

ta trong cong bb don qudc té s6 WO 98/00549.

b)  Thuyc vat nhu cdy bong, chira dang thay ddi cua axit nucleic twong dong rsw2 hoic

rsw3 nhu dugc md ta trong cong bd don qubc té s6 W02004/053219.

¢)  Thuc vat nhu ciy bdng, vdi su biéu hién gia ting ctia sucroza phosphat synthaza nhu

duoc mé ta trong cong bd don quéc té s6 WO01/17333.

d)  Thuyc vét nhu cdy bong, v6i su biéu hién gia ting clia sucroza synthaza nhu dugc mod

ta trong cong bd don qubc t& s6 W002/45485.

¢)  Thuc vét nhu cdy bong, trong d6 viée dinh thoi gian cira lién bao & co s¢ té bao soi
dugc thay d6i, vi du qua sy diéu hoa giam cua p-1,3-glucanaza lwa chon soi nhu duge
md ta trong cong bd don qudc té sé W02005/017157, hodc nhu duge md ta trong
cong bd don quéc té s6 W02009/143995.

f)  Thuc vat nhu cdy bong, c6 cc soi voi kha ndng phan tng thay d6i, vi du qua su biéu
hién cuia gen N-axetylglucosamintransferaza bao gdm nodC va gen chitin synthaza

nhu duoc mo ta trong cong bd don qudc té sé W02006/136351.

Thuyc vét hodc ciy trdong (ma c6 thé thu dugc biang cac phuong phap cong nghé sinh
hoc thuc vét nhu thao tac di truyén) ma ciing c6 thé duoc xir Iy theo sang ché 14 céc thuc
vat, nhu cai hat diu hodc cac thuc vat ho cai bép ¢6 lién quan, véi céc dic diém profin
diu thay dbi. Cac thuc vat niy co thé thu duge bang viéc bién nap di truyén hoic bang

viéc lua chon thuce vat chira dot bién tao ra dic tinh profin dau thay dbi va bao gém:

a) thuc vat, nhu cdy cai hat du, tao ra diu c6 ham lugng axit oleic & muc cao nhu
dugc mo td vi du trong patent My s6 US 5,969,169, US 5,840,946 hoic US
6,323,392 hodc US 6,063,947

b) thuc vat nhu cay cai hat dau, tao ra dau c6 ham luong axit linolenic thép nhu duoc

mo ta trong patent My s US 6,270,828, US 6,169,190, hodc US 5,965,755
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¢) thuc vat nhu cdy cai hat diu, tao ra diu c6 ham lugng axit béo bdo hoa thép nhu
dugc mo ta vi du trong patent My s6 US 5,434,283 hoic don yéu ciu cp patent M§
s6 12/668303

Thuc vat hoic cdy tréng (ma c6 thé thu duge bing cac phuong phap cong nghé sinh
hoc thuc vat nhu thao tac di truyén) ma cling co thé duoc xir ly theo séng ché 1a cac thuc
vét, nhu cai hat diu hoic thure vat thude ho cai bip ¢6 lién quan, véi cac dic diém v hat
thay d6i. Céc thuc vat nay c6 thé thu dugc bing viée bién nap di truyén hoic bang viée
Iwra chon thuc vét chira dot bién tao ra cac dic diém v hat thay dbi va bao gém cac thuc
vat nhu cdy cai hat déu vdi tinh vo hat bi tré hodc giam nhu dugc md ta trong don yéu
cau clp patent My sd 61/135,230, cong bd don qubc t& s& WO 2009/068313 va WO
2010/006732.

Thue vat hodc cy trdng (ma c6 thé thu duoc bing cac phwong phap cong nghé sinh
hoc thuc vat nhu thao tac di truyén) ma ciing c6 thé dugc xir Iy theo sang ché 14 cac thuc
vat nhu cay thudc 14, v6i cac miu cai bién protein sau dich ma thay ddi, vi du nhu duoc

md ta trong cong bd don québc t& s6 WO 2010/121818 va WO 2010/145846.

Thue vat chuyén gen hitu ich mot cach dic biét ma c6 thé duoc xir Iy theo sang ché
1a c4c thuc vat chira cac su kién bién nap hodc td hop cua céc su kién bién nap, ma la abi
tugng ciia don yéu ciu trang thai khong diéu hoa, & My, dbi v6i the Animal and Plant
Health Inspection Service (APHIS) cta the United States Department of Agriculture
(USDA) néu don yéu cdu nay duoc cip bang hodc van con dang chd giai quyét. O thoi
gian bét ky, cic thong tin ndy 13 sin c6 tir APHIS (4700 River Road, Riverdale, MD
20737, USA), vi du trén internet (URL http://www.aphis.usda.gov/brs/not_reg.html). Ddi
v6i viée ndp dit liéu ciia don nay, don yéu cu dbi véi trang thai khong didu hoa ma dang
cho giai quyét véi APHIS hodc dugc cip biang boi APHIS 1a cac dit lidu ma chira cac
thong tin sau day:

—  DPon yéu cAu: s6 nhin dang ctia don. Phdn md ta k§ thuat ctia cac su kién bién nap c6
thé dugc tim thdy trong céc tai liéu don riéng & ma c6 thé thu dugc tir APHIS, vi du
trén websit APHIS, bang viéc tham khao dén s6 don nay. Phén mb ta nay duoc dua

ra trong ban mé ta nay dé tham khao.
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—  Phan mé rong cua don y€u cau: tham khao dén don trude ddy ma sy mé rong dugce

yéu cau.

— T chirc: tén cuia td chirc ndp don.

—  Diéukhoan quy dinh: c4c loai thuc vat ¢6 lién quan.

—  Kiéu hinh chuyén gen: tinh trang duoc tao ra cho thuc vat béi su kién bién nap.

—  Su kién bién nap hodc dong: tén ciia sy kién hodc cac su kién (d6i khi ciing dugc ky
hiéu 14 cac dong hodc cac dong) ma trang thai khong diéu hoa dugc yéu cau.

—  Tailiéu APHIS: céc tai liéu khic nhau duoc cong bd boi APHIS lién quan dén don
yéu cAu va ma c6 thé dugc yéu ciu véi APHIS.

Ngoai ra, cac thyc vat hitu ich ddc biét khac chira cac su kién bién nap hoc t6 hop
clia cac sy kién bién nap duoc liét ké vi du trong céc co sé dit liéu tir cac co quan quan 1y
qudc gia hoic ving khic nhau (xem vi du http:/gmoinfo.jrc.it/gmp browse.aspx va
http://www.agbios.com/dbase.php).

Ty Ié dp dung va chon thoi gian

Khi str dung hoat chit ctia sang ché 1am thudc diét ndm, ty 18 4p dung c6 thé duoc
thay dbi nim trong khoang twong dbi rong, phu thudc vio loai ap dung. Ty 1€ 4p dung cuia

hoat chét ctia sang ché 1a

e trong trudng hop xit Iy céc phin cta thyc vét, vi du 14: tir 0,1 dén 10 000g/ha, tét hon 13
tir 10 dén 1000g/ha, tt hon nira 1a tir 10 dén 800g/ha, con tdt hon nita 14 tir 50 dén
300g/ha (trong trudng hop 4p dung bang cach tudi nude hodc nhé giot, tham chi ¢6 thé
lam giam ty 1€ 4p dung, dic biét 1a khi cac chét tro nhu len d4 hodic d4 tran chau dugc sir

dung);

e trong trudng hop xit Iy hat: tir 2 dén 200g/100kg hat, tot hon 13 tir 3 dén 150g/100kg hat,
t6t hon nita 1a tir 2,5 dén 25g/100kg hat, thim chi t&t hon nita 1a tir 2,5 dén 12,5g/100kg
hat; '

e trong trudng hop xir ly dit: tir 0,1 d&én 10 000g/ha, t6t hon 14 tir 1 & 5000g/ha.

Ty 1€ 4p dung chi don thudn 1a cach vi du va khéng 1am gi6i han muc dich ctia séng

ché.
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Hoat chét cta sang ché hoic ché phdm bao gdm hop chét c6 cong thire (I) do d6 co
thé duogc sit dung dé bao vé thuc vat khong bi tAn cong bdi cac mam bénh duge ké dén
trong khoang thoi gian nhét dinh sau khi xir Iy. Khoang thoi gian ma sy bao vé dugc tao ra
kéo dai thudng trong khoang tir 1 dén 28 ngay, tot hon 14 trong tir 1 dén 14 ngay, t6t hon
nita 12 trong tir 1 dén 10 ngay, t6t nhét 13 trong tir 1 dén 7 ngay, sau khi xtr ly thuc vét bing
céc hoat chét hogic dén 200 ngay sau khi xir Iy hat.

Cac thuc vat dugc li€t ké co thé c6 1oi mdt cach dic biét duge diéu tri theo sang ché
bang hop chit ¢6 cong thirc chung (1) va ché phdm ctia sang ché. Cac khoang dugc uu tién
duge néu trén day dbi vi cac hoat chat hodc ché phdm ciing 4p dung cho xir Iy céc thuc
vat ndy. TAm quan trong dic biét dugc dua ra d6i véi viee xur ly thuc vt béng hop chét
hodc ché pham dugc ké dén mot cach cu thé trong ban md ta nay.

Vi du thye hién sang ché

Sa’mg ché dugc minh hoa bang cac vi du duéi dy. Tuy nhién, séng ché khong bi gidi

han & céac vi du nay.

Vi du diéu ché

Piéu ché hop chét c6 cong thirc (I-4) theo quy trinh H:

Didu ché 1-(3-clopyridin-4-yl)-3,3-dimetyl-2-(1H-1.2.4-triazol-1-ylmetyl)butan-2-ol (I-
4)

N
N O
(o] N
O + (_)\N —
N =~ o} N | ~
cl H N. ) HO
1-4)

B4 sung kali cacbonat (5,8g, 2,8 dwong lugng, 42mmol) va dung dich chira 4-[(2-
tert-butyloxiran-2-yl)metyl]-3-clopyridin (3,7g, 1 duong lwong, 15mmol) trong 4ml
dimetylformamit vao dung dich chira dich chtra 1H-1,2,4-triazol (3,1g, 3 duong luong,
45mmol) trong 6ml dimetylformamit. Tiép d6, bd sung 25mg kali tert butylat vao va hén
hop nay dugc khudy trong thoi gian 5 gid & 50°C. Tiép @6, hdn hop phan tmg ndy dugc
lam bay hoi trong chéan khong va xtr ly bang etyl axetat. Sau khi loc va 1am bay hoi dung

mdi, san phdm thd duge tinh ché bang séc ky trén silicagel bing cach st dung hdn hop
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gbm etyl axetat / xyclohexan véi ty 18 1:1 1am chét rira gi4i. Sau khi 1am bay hoi dung
mdi, thu duoc 2,05g (41%) 1-(3-clopyridin-4-yl)-3,3-dimetyl-2-(1H-1,2,4-triazol-1-
ylmetyl)butan-2-ol dudi dang chit rén.

MS (ESI): 295,1 ([M+H]")

Piéu ché hop chit trung gian c6 cong thirc (XII-4) theo quy trinh D:

Didu ché 3-[(2-tert-butyloxiran-2-y)metyl]-2-clopyridin (XII-4)

N P A e BN
I 0 /S\ | _ e}
N~ Cl N~ ClI (X11-4)

vao hdn hop gbdm trimetylsulfoxoni clorua (18,4g, 1,1 duong lwong, 1,Immol) va 1-(2-
clopyridin-3-yl)-3,3-dimetylbutan-2-on (29,9g, 1,0 duwong luwong, 130mmol) trong 65ml
toluen B sung trong khi khudy natri hydroxit (34,6g, 3 duong lugng, 45% khéi lugng
trong H,0) va hexadexyltrimetylamonibromua (947mg, 0,02 dwong lugng). Hon hop thu
dwoc duoc khudy trong thoi gian 6 gio & 40°C. Hon hop thu duge duge pha lodng véi
nuéc, chiét bang etyl axetat va cic pha dugc tach ra. Pha hitu co dugc 1am bay hoi va
duoc tinh ché bang séc ky cot trén silicagel (chét rira giai gradien xyclohexan / etyl axetat).
Sau khi 1am bay hoi dung mdi, thu dugc 6,0g (18%) 3-[(2-tert-butyloxiran-2-yl)metyl]-

2-clopyridin dudi dang dau khéng mau.
MS (ESI): 226,1 ((M+H]")
Pidu ché hop chit trung gian c6 cong thirc (XII-5) theo quy trinh F:

Pidu ché 4-[(2-tert-butyloxiran-2-yl)metyl]-3-clopyridin (XII-5)

Cl o 0 NZ | o
| X + E— NN
N~ Cl

B& sung trong mdi trudng argon dung dich chira 3-clo-4-metylpyridin (1,28g, 1

(XII-5)

duong luwong, 10mmol) trong 5ml THF vao dung dich chira dich chua lithi
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diisopropylamit (6ml, 2M trong THF, 12mmol) trong Sml THF & -70°C. Hdn hop nay
dugc khudy trong thoi gian 5 phut & -70°C va tiép d6, dé cho dat dén -30°C. Tiép d6, hdn
hop nay duoc 1am lanh xudng -70°C va dung dich chtra 1-clo-3,3-dimetylbutan-2-on
(2,7g, 2 duong lwong, 20mmol) trong 5ml THF dugc bd sung vao. Tiép theo, hdn hop
nay dugc dé cho dat dén nhiét d6 méi trwong va khudy trong 1h. Tiép d6, hdn hop nay
duoc 1am lanh xudng 0°C va dung dich nuéc amoni clorua bo hoa duoc bd sung vao.
Sau khi chiét bing etyl axetat va 1am bay hoi dung mdi, cac chat thé dwoc tinh ché bang
sic ky cot trén silicagel (chét rira giai gradien xyclohexan / etyl axetat). Sau khi lam bay
hoi dung mdi, thu dugc 2g (81%) 4-[(2-tert-butyloxiran-2-yl)metyl]-3-clopyridin duéi

dang dau khong mau.
MS (ESI): 226,1 ((M+H]")

Piéu ché hop chit trung gian cé cong thirc (V-4)* theo quy trinh A:

Pidu ché 1-(2-clopyridin-3-y1)-3.3-dimetylbutan-2-on (V-4)*

o)
e N
_ + Cl —
N N

Cl ° (V-4)

B6 sung nhé giot trong mdi tredng argon dung dich chira 2-clo-3-clometylpyridin
(50g, 1 duong lugng) trong THF vao huyén phii chira bot kém (60,5g, 3 duong lugng) va
LiCl (39,4g, 3 dwong luong) trong da loai khi THF (1100ml). Hon hgp phan tng thu dugc
duoc dun néng dén 75°C trong thoi gian 2 gid. Hon hop phan tmg nay dugc 1am mat va
Pd(PPhs),Cla (8,7 g, 0,04 duong lwong) va bd sung nhé giot pivaloyl clorua (37,25 g, 1,0
duong lugng) vao trong thoi gian 10 phut. Tiép theo, hdn hop phan ting ndy dugc dun
néng dén 70°C trong thdi gian 1 gio. Tién trinh cia phan tmg nay dugc theo ddi bang
TLC. Sau khi phan tmg két thtic (TLC), hdn hgp phan tng ndy dugc cd dic trong ap suét
giam, pha lodng voi etyl axetat va loc qua dém Celite. Dich loc duoc ¢6 ddc trong ap suét
giam dé thu duoc hop chit thd, ma n6 duge tinh ché trén séc k§ cot silicagel (c& ray 100-
200) (chét rira giai 10% etyl axetat/xdng) va thu dugc 24,2g (36%) 1-(2-clopyridin-3-yl)-

3,3-dimetylbutan-2-on dudi dang chét rdn mau vang nhot.

MS (ESI): 212,0 ((M+H]")
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Diéu ché hop chét trung gian cé cong thirc (V-4)* theo quy trinh B:

Diéu ché 1-(2-clopyridin-3-y1)-3,3-dimetylbutan-2-on (V-4)*

o ¢ Li ~y °
/\O)% + l\@/ + \(N\‘/ —= N
Z cl

B6 sung trong mdi truong argon dung dich chira 2-clo-3-metylpyridin (21,6g, 1

(V-4)

duong luong, 170mmol) trong 50ml THF vao dung dich chia dich chia lithi
diisopropylamit (102ml, 1,2 duong lugng, 204mmol, 2M trong THF) trong 150ml THF
& -70°C. Hon hop nay duogc khudy trong thoi gian 50 phut & -70°C va tiép d6, dé cho dat
dén -30°C. Trong mot binh phan tmg khéc, dung dich chira etyl pivalat (33,2g, 1,5 duong
lugng, 255mmol) trong 150ml THF duoc 1am lanh xudng -30°C. B sung tir tir dung dich
metylpyridin vao dung dich nay & -30°C. Tiép d6, hdn hop nay duoc dé cho dat dén nhiét
d6 méi trudong va khudy trong 1h. Tiép d6, hdn hop nay dugc lam mét xubng 0°C va dung
dich nu6c amoni clorua bdo hoa dugc bd sung vao. Sau khi chiét bang etyl axetat va lam
bay hoi dung méi cac chit thé dugc tinh ché bang séc ky cot trén silicagel (chit rira giai
gradien xyclohexan / etyl axetat). Sau khi lam bay hoi dung méi, thu duge 13,5g (35%)
1-(2-clopyridin-3-yl)-3,3-dimetylbutan-2-on duéi dang ddu khong mau.

*: khong yéu cdu bao hd

Céc hop chit 14y 1am vi du theo séang ché dugc liét ké trong Bang 1, 2 va 3 da dugc
téng hop theo cach twong ty véi cac quy trinh duge ké dén trén day. Cac hop chit duoc
d4nh d4u * 12 hop chét khong phai theo sang ché.

Béng sau ddy minh hoa theo cich khong han ché cac vi du vé hop chét c6 cong

thirc (I).
=N R\ o-F
NVN%X

W)
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[-32

2-ethoxypropan-2-yl

3-clopyridin-4-yl

2,048 1 90F

Bang 1
Vi du
a R! R? X LogP
$0
I-1 tert-butyl H |quinolin-3-yl 1,18
I-2 tert-butyl H |6-clopyridin-3-yl 1,98[°1; 1,98l
I-3 tert-butyl H |2-clopyridin-3-yl 1,901 1,940
I-4 tert-butyl H |3-clopyridin-4-yl 1,74t
I-5 2-metylbutan-2-yl H |3-clopyridin-4-yl 2,130
1-6 tert-butyl H | 3-fluoropyridin-4-yl 1,410
1-7 2-metylbutan-2-yl H |3-fluoropyridin-4-yl 1,730
I-8 tert-butyl H |quinolin-2-yl 1,510
1-9 fert-butyl H |2,6-diclopyridin-4-yl 2,641
1-10  |tert-butyl H |quinolin-4-yl 1,178
I-11  |tert-butyl H |4,6-diclopyridin-2-yl 2,86
I-12  |tert-butyl H |5,6-diclopyridin-2-yl 2,780
1-13 | tert-butyl H |6-clopyridin-2-yl 2,300
I-14  |2-metylbutan-2-yl H |2-clopyridin-4-yl 2,271
I-15 | tert-butyl H |2-clopyridin-4-yl 1,93
I-16  |tert-butyl H |2-clo-5-fluoropyridin-4-yl ~ |2,16/8
I-17  |tert-butyl H |6-clopyrazin-2-yl 1,890
[-18  |tert-butyl H |3-clopyrazin-2-yl 2,018l
I-19  |tert-butyl H |6-clo-5-metylpyrazin-2-yl  |2,10[@
1-20 | fert-butyl H |3-clo-5-metylpyrazin-2-yl 2,210
I-21  |tert-butyl H |pyrazin-2-yl 1,390
1-22  |tert-butyl H |4-clopyridin-2-yl 1,870
1-23 | tert-butyl H | 6-metylpyridin-2-yl 0,63
1-24  |tert-butyl COEt | 2-clopyridin-3-yl 2,560; 2 6718
1-25  |tert-butyl H | 6-(4-clophenoxy)pyrazin-2-yl | 2,98[#
I-26  |2-methoxypropan-2-yl| H |3-clopyridin-4-yl 1,480l
1-27 | tert-butyl H |2-clo-3-fluoropyridin-4-yl ~ |2,16/@
1-28 | tert-butyl H |3,5-diclopyridin-4-yl 2,342
1-29  |tert-butyl H |5-clo-2-fluoropyridin-4-yl ~ |2,390
I-30 | xyclopropylmetyl H |3-clopyridin-4-yl 1,430
I-31  |3-metylbutan-1-yl H |3-clopyridin-4-yl 2,000
H
H

1-33

tert-butyl

3,6-diclopyridin-2-yl

2,821dl

Bang 2 sau ddy minh hoa theo cach khong han ché cac vi du ¢6 cong thirc (V).
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Béang 2

Vi duy sb R! X LogP
V-1 tert-butyl 3,5-diclopyridin-2-yl 3,330

V-2 tert-butyl quinolin-3-yl 1,601

V-3 tert-butyl 6-clopyridin-3-yl 2,470l

V-4 tert-butyl 2-clopyridin-3-yl 2,348l

V-5 3-metylpentan-3-yl 3-clopyridin-4-yl 3,040

V-6 2,3-dimetylbutan-2-yl 3-clopyridin-4-yl 3,00

V-7 tert-butyl pyridin-3-yl 1,710 0,411
V-8 tert-butyl pyridin-4-yl 1,75M1; 0,350
V-9 tert-butyl pyrimidin-5-yl

V-10 tert-butyl 3-clopyridin-4-yl

Bang 3 sau ddy minh hoa theo cach khong han ché céc vi du vé hop chét c6 cong

thire (XIT).
R1
P
°© =
Béng 3
Vi du s6 R! X LogP
X1I-1 tert-butyl 3,5-diclopyridin-2-yl 4,064
X11-2 tert-butyl quinolin-3-yl 1,860
XI1I-3 tert-butyl 6-clopyridin-3-yl
X1I-4 tert-butyl 2-clopyridin-3-yl 2,961 2 971l
X1I-5 tert-butyl 3-clopyridin-4-yl 2,80
XII-6 tert-butyl pyridin-3-yl
X11-7 tert-butyl 3-fluoropyridin-4-yl 2,318l
X1I-8 2-metylbutan-2-yl 3-fluoropyridin-4-yl 2,768
X11-9 2,3-dimetylbutan-2-yl | 3-fluoropyridin-4-yl 3,190
XII-10  |2-metylbutan-2-yl 2-clopyridin-4-yl 3,51[
X1I-11 2,3-dimetylbutan-2-yl | 2-clopyridin-4-yl 3,940
XII-12  |tert-butyl 2-clopyridin-4-yl 3,06
X11-13 2,3-dimetylbutan-2-yl | 2-clo-5-fluoropyridin-4-yl 4,341
XII-14 | 2-metylbutan-2-yl 2-clo-5-fluoropyridin-4-yl 3,890
X1I-15 tert-butyl 2-clo-5-fluoropyridin-4-yl 3,420
X1I-16  |2,3-dimetylbutan-2-yl | 3-clopyridin-4-yl 3,750
XII-17  |2-metylbutan-2-yl 3-clopyridin-4-yl 3,332
XII-18  |tert-butyl 5-clo-2-fluoropyridin-4-yl 3,651
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XII-19  |2-metylbutan-2-yl 5-clo-2-fluoropyridin-4-yl 4,171
XII-20 | tert-butyl 2-clo-3-fluoropyridin-4-yl 3,37
XI1-21 tert-butyl 3,5-diclopyridin-4-yl 3,894l
XII-22  |2-metylbutan-2-yl 3,5-diclopyridin-4-yl 4,410l
XII-23 2-metylpentan-2-yl | 3-clopyridin-4-yl 2,03l

Viée do cac tri s6 LogP dbi véi cac bang 1, 2 va 3 duge thyuc hién theo chi dAn EEC
79/831 Annex V.A8 bang HPLC (Séc ky 16ng hiéu ning cao) trén cot pha ngugc bing
cac phuong phép sau day:

[[IViec do LC-MS dugc thuc hién & do pH=2,7 véi 0,1% axit formic trong nudc va voi
axetonitril (chtra 0,1% axit formic) lam rira giai v6i gradient tuyén tinh tir 10% axetonitril
dén 95% axetonitril.

blviéc do voi LC-MS dugce thuc hién & d6 pH=7,8 v6i 0,001 mol dung dich amoni hydro
carbonat trong nudc 13 rira giai véi gradient tuyén tinh tir 10% axetonitril dén 95%
axetonitril.

Viéc dinh ¢& dugc thuc hién véi alkan2-on mach thang (v6i tir 3 dén 16 nguyén tir
cacbon) véi tri s6 LogP da biét (phép do tri sé LogP bang cach sir dung thoi gian duy tri
v&i phép ndi suy tuyén tinh gita cac alkanon lién tiép). Tri s6 Lambda-tdi da dwoc xac
dinh bang cach st dung quang phd tia cuc tim tir 200nm dén 400nm va trj sd dinh cia tin
hiéu sic ky.

Cac dir liéu 1H-NMR va danh muc dinh 1H-NMR D liéu 1H-NMR cua céc vi du
duoc chon tir cac bang 1, 2 va 3 duoc viét dudi dang ¢ dién (tri s6 d theo ppm, sb lwong
nguyén titr H, tich by da) hodc nhu danh muc dinh 1H-NMR.

Trong danh muc dinh 1H-NMR v6i mdi dinh tin hiéu duoc liét ke, tri s6 & theo
ppm va cuong do tin hiéu trong diu ngodc don tron. Gitra cac cap tri s6 8-cuong do tin
hiéu 12 d4u chim phéy dé phan dinh.

Do d6, danh muc dinh cta vi du cé dang:

81 (cuong do1); 62 (cuong doz);........ ; 0i (cuong day);...... ; On (crong don)

Cuong d6 dinh nhon twong quan véi chiéu cao tin hiéu trong vi du chit in cua

quang phd NMR theo cm va thé hién sy twong quan thuc clia cudng do tin hiéu. Dya vao
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tin hiéu rong, vai dinh hodc giita tin hiéu va cudng do twong ddi cia chiing khi so vdi tin
hiéu manh nhét trong quang phé c6 thé duge thé hién.

Viéc dinh ¢& sy dich chuyén hod hoc dbi voi quang phd 1H, céc tic gia sang ché
sit dung tetrametylsilan va/hodc su dich chuyén hoa hoc ciia dung méi dugc sir dung, cu
thé 1a trong truong hop vé quang phd duge do theo DMSO. Do d6, trong danh muc dinh
NMR, dinh tetrametylsilan c6 thé x4y ra nhung khong nhét thiét.

Danh muc dinh 1H-NMR 14 twong tu v6i chir in 1H-NMR cb dién va do d6 thuong

chira tAt ca cac dinh, ma duoc liét ké & cach dién dat NMR cb dién.

Ngoai ra, chiing c6 thé thé hién tinh hiéu chit in 1H-NMR cd dién ciia dung moi,
chét ddng phan 14p thé cua ca hop chit dich, ma ciing 1a dbi turong clia sang ché va/hoidc
dinh tap chét.

Dé thé hién tin hiéu hop chit trong khoang delta ciia dung mdi va/hodc nuéce, dinh
thong thuong clia dung méi, vi du dinh cia DMSO theo DMSO-Ds va dinh nuéc dugc
thé hién trong danh muc dinh 1H-NMR va thuong c6 cudng do cao trung binh.

Céc dinh chét dong phan 14p thé ciia hop chét dich va/hoic cac dinh tap chét thudng
c6 tri sb trung binh cudng dd thép hon so véi dinh ctia hop chét dich (vi du véi do tinh
khiét >90%).

Céc chét ddng phan 14p thé va/hoic tap chét co thé 13 thong thudng dbi voi quy
trinh didu ché cu th&. Do d6, cac dinh cua chung c6 thé tro gitip d nhan biét qua trinh sin

xudt ciia quy trinh diéu ché qua “diu tay san phdm phu”.

Chuyén gia, ma tinh todn céc dinh cua hop chit dich bing cac phuong phap da biét
(MestreC, su kich thich ACD, nhung cling v6i céc tri s6 mong doi duoc danh gia theo
kinh nghiém) c6 thé tach cac dinh ciia hop chét dich néu cén, tuy ¥ bang cach st dung bo
loc cudng do bd sung. Viée tach ndy s& twong ty v6i dinh lién quan chon & sy giai thich
1H-NMR c¢b dién.

Céc chi tiét hon nita v& phdn mo ta dit liéu NMR véi cac danh myc dinh dugc tim
thdy trong 4n phdm: “Citation of NMR Peaklist Data within Patent Applications™ clia
Research Disclosure Database Number 564025.

Dir liéu 1TH-NMR i v6i cac hop chét trong bing 1 dwge viét & dang ¢b dién
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V,i,dl,l'Sé FE % K NM e e
1H-NMR (400 MHz, d3-CD3CN): 8 = 8,08-8,07 (m, 2H), 7,65 (s, 1H),
I-2 7,55-7,52 (dd, 1H), 7,16-7,14 (d, 1H), 4,26 (s, 2H), 3,92 (s, 1H), 3,01 (d,

1H), 2,82 (d, 1H) ppm

TH-NMR (400 MHz, d3-CD3CN): § = 8,16-8,14 (dd, 1H), 8,06 (s, 1H),
I-3 7,80-7,78 (dd, 1H), 7,66 (s, 1H), 7,16-7,13 (dd, 1H), 4,42 (d, 1H), 4,15 (d,
1H), 3,23 (d, 1H), 3,05 (d, 1H), 0,98 (s, 9H) ppm

1H-NMR (400 MHz, d3-CD3CN): 5 = 8,41 (s, 1H), 8,24 (d, 1H), 8,08 (s,
I-4 1H), 7,67 (s, 1H), 7,39 (d, 1H), 4,40 (d, 1), 4,32 (s, 1H), 4,15 (d, 1H), 3,22
(d, 1H), 3,06 (d, 1H), 0,97 (s, 9H) ppm

IH-NMR (400 MHz, DMSO-d6): & = 8,49 (s, 1H), 8,37 (s, 1H), 8,31 (d,
I-5 1H), 7,81 (s, 1H), 7,55 (d, 1H), 4,93 (s, 1H), 4,36 (d, 1H), 4,08 (d, 1H), 3,13
(d, 1H), 3,02 (d, 1H), 1,42-1,37 (q, 2H), 0,83-0,74 (m, 9H) ppm

Danh muc dinh NMR d6i véi cac hop chit trong Bang 1

Vi du I-1: 'H-NMR(300,2 MHz, CDCI3):

5= 8,730(0,8); 8,723(0,9); 8,061(0,4); 8,032(0,5); 7,931(1,5); 7,831(0,6); 7,825(0,6);
7,722(0,4); 7,695(0,6); 7,690(0,4); 7,685(0.3); 7,673(1,6); 7,667(0,6); 7,662(0,6);
7,639(0,4); 7,538(0,4); 7,534(0,4); 7,514(0,3); 7,511(0,6); 7,507(0,3); 7,264(2,6);
4,383(0,5); 4,336(0.9); 4,205(1,0); 4,158(0,6); 3,872(1,5); 3,314(0,5); 3,267(0,6);
2,953(0,7); 2,920(0,7); 2,881(0,6); 2,880(0,6); 2,872(0,6); 1,710(1,0); 1,058(16,0);
0,000(1,5)

Vi du I-6: 'H-NMR(400,0 MHz, DMSO):

5= 8,420(2,5); 8,384(1,3); 8,380(1,2); 8,233(0,8); 8,232(0,8); 8,221(0,8); 8,219(0,8);
7,868(2,6); 7,471(0,5); 7,459(0,6); 7,455(0,6); 7,443(0,5); 4,854(2,9); 4,317(0,6);
4,281(1,2); 4,221(1,2); 4,184(0,6); 3,334(22,8); 2,946(2,5); 2,543(8,7); 2,512(2,8);
2,508(5,6); 2,503(7.2); 2,499(5,1); 2,494(2,4); 0,890(16,0); 0,000(2,8)

Vi du I-7: TH-NMR(400,0 MHz, DMSO):

5= 8,409(7,0); 8,371(3,6); 8,366(3,6); 8,219(2,3); 8,217(2,3); 8,206(2,4); 8,205(2,3);
7,851(7,2); 7,439(1,5); 7,426(1,8); 7,423(1,8); 7,410(1,4); 4,822(6,9); 4,323(1,7);
4.287(3,4); 4,228(3,5); 4,191(1,7); 3,328(57,9); 2,945(5,4); 2,542(31,1); 2,525(0,6);
2,511(12,8); 2,507(25,8); 2,502(33,8); 2,498(24,0); 2,493(11,3); 1,414(0,9);
1,396(3,2); 1,377(3,5); 1,359(1,1); 0,826(5,4); 0,819(16,0); 0,808(9,2); 0,789(3,7);
0,771(15,5); 0,000(8,2)

Vi du I-8: 'H-NMR(300,2 MHz, CDCI3):

o= 8,240(0,8); 8,137(1,6); 8,007(0,6); 7,979(0,7); 7,865(0,4); 7,837(0,5); 7,741(0,4);
7,714(0,5); 7,667(0,4); 7,662(0,5); 7,514(1,6); 7,504(0,4); 7,500(0,4); 7,480(0,3);
7.477(0,6); 7,473(0,3); 7,265(1,5); 7,156(0,9); 7,128(0,8); 4,475(0,4); 4,429(1,3);
4,393(1,0); 3,301(0,5); 3,248(0,8); 3,039(1,0); 2,986(0,7); 1,056(16,0); 0,000(1,1)
Vi du I-9: TH-NMR(300,2 MHz, CDCI3):

5= 8,027(1,7); 7,800(1,6); 7,274(0,8); 7,022(3,5); 4,337(0,5); 4,290(0,9); 4,187(1,1);
4,151(1,6); 4,140(0,7); 3,074(0,5); 3,028(0,7); 2,642(0,8); 2,595(0,7); 1,025(16,0);
0,000(0,5)
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Vi du I-10: 'H-NMR(300,2 MHz, CDCI3):

&= 8,703(0,9); 8,690(0,8); 8,141(0,9); 8,112(1,0); 8,087(0,8); 8,060(0,8); 7,709(0,5);
7,686(0,8); 7,660(0,5); 7,615(1,9); 7,589(0,6); 7,561(0,9); 7,546(3,3); 7,366(1,3);
7,351(1,1); 7,291(0,5); 4,417(1,7); 4,363(0,9); 4,315(1,2); 4,041(1,2); 3,994(0,9);
3,444(2,9); 2,035(0,6); 1,251(0,4); 1,080(16,0)

Vidul-11: 'TH-NMR(300,2 MHz, CDCI3):

5= 8.100(1,4); 7,707(1,5); 7,265(2,4); 7,115(0,8); 7,111(0,8); 6,969(0,8); 6,965(0,8);
6,036(1,5); 4,483(0,5); 4,436(0,9); 4,339(0,8); 4,292(0,4); 3,044(0,4); 2,993(0,6);
2,846(0,9); 2,796(0,6): 2,046(0,4); 1,637(0,7); 1,044(16,0); 0,000(1,7)

Vi du I-12: TH-NMR(300,2 MHz, CDCI3):

5= 8,158(1,6); 7,698(1,6); 7,600(1,1); 7,573(1,2); 7,284(0,5); 6,982(0,9); 6,955(0,8);
5,832(1,3); 4,486(0,5); 4,439(1,0); 4,333(0,9); 4,286(0,5); 3,027(0,4); 2,976(0,8);
2,879(1,0); 2,828(0,5); 1,224(0,3); 1,020(16,0); 0,000(0,3)

Vi du I-13: 'TH-NMR(400,1 MHz, DMSO):

o= 8,470(2,2); 7,837(2,1); 7,758(0,6); 7,738(1,2); 7,719(0,8); 7,406(0,9); 7,387(0,8);
7,331(0,9); 7,311(0,8); 5,310(2,5); 4,364(0,4); 4,328(1,3); 4,297(1,2); 4,261(0,4);
3,312(6,4); 3,029(0,6); 2,993(1,0); 2,901(1,1); 2,891(1,7); 2,865(0,6); 2,732(1,4);
2,511(2,4); 2,506(4,7); 2,502(6,2); 2,498(4,4); 2,493(2,1); 0,878(16,0); 0,000(1,1)

Vi du I-14: '"H-NMR(400,0 MHz, DMSO):

5= 8,382(5,5); 8,182(2,5); 8,170(2,5); 7,884(5,9); 7,351(3,2); 7,307(1,8); 7,304(L,6);
7,294(1,7); 7,291(1,6); 4,809(5,7); 4,203(4,8); 3,329(30,1); 2,914(6,4); 2,542(31,9);
2,525(0,3); 2,520(0,6); 2,512(7,7); 2,507(15,7); 2,503(20,6); 2,498(14,6); 2,494(6,8);
1,392(0,4); 1,373(1,2); 1,362(1,2); 1,354(1,3); 1,344(1,2); 1,336(0,5); 1,327(0,5);
0,819(3,2); 0,800(16,0); 0,781(3,3); 0,772(11,4)

Vi du I-15: 'H-NMR(400,0 MHz, DMSO):

5= 8,408(2,8); 8,207(1,2); 8,194(1,3); 7,908(3,0); 7,403(1,5); 7,354(0,9); 7,351(0,8);
7,341(0,8); 7,338(0,8); 4,851(2,8); 4,192(3,1); 3,339(4,8); 2,970(0,4); 2,936(1,4);
2,916(1,3); 2,882(0,3); 2,549(12,7); 2,519(1,8); 2,515(3,7); 2,510(4,9); 2,505(3,5);
2,501(1,6); 0,879(16,0)

Vi du I-16: TH-NMR(400,0 MHz, DMSO):

5= 8,411(2,2); 8,254(1,4); 8,252(1,4); 7,841(2,2); 7,464(1,0); 7,451(1,0); 4,945(2,3);
4.273(1,4); 4,255(1,4); 3,340(123,4); 2,954(2,6); 2,542(10,5); 2,507(23,2);
2,503(29,4); 2,498(21,8); 1,177(0,9); 0,913(16,0); 0,000(0,6)

Vi du I-17: 'H-NMR(300,2 MHz, CDCI3):

5= 8,344(1,2); 8,287(1,3); 8,112(1,3); 7,634(1,4); 7,262(6,7); 5,481(1,7); 4,515(0,5);
4,468(0,9); 4,362(0,7); 4,314(0,4); 4,134(0,5); 4,110(0,6); 3,041(0,7); 2,986(1,0);
2,935(0,4); 2,046(2,5); 1,576(1,8); 1,284(0,7); 1,260(1,4); 1,236(0,7); 1,066(16,0);
0,000(5,1)

Vi du I-18: 'TH-NMR(300,2 MIz, CDCI3):

5= 8,160(1,3); 8,146(0,7); 8,137(0,7); 8,028(1,0); 8,019(0,9); 7,476(1,4); 7,264(3,9);
6,648(1,6); 5,302(1,1); 4,487(0,3); 4,440(1,1); 4,406(0,9); 3,239(1,2); 3,230(1,0);
2,046(0,4); 1,604(0,8); 1,260(0,3); 1,254(0,3); 1,092(16,0); 0,000(2,8)

Vi du I-19: 'H-NMR(499,9 MHz, CDCI3):

5= 8,163(1,6); 8,116(1,7); 7,649(1,6); 7,277(0,5); 5,473(1,6); 4,494(0,7); 4,466(1,0);
4,338(0,9); 4,310(0,6); 3,018(0,4); 2,988(0,8); 2,935(1,1); 2,905(0,5); 2,566(4,8);
1,049(16,0); 0,000(0,4)
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Vi du I-20: 'TH-NMR(300,2 MHz, CDCI3):

5=8.168(1,7): 7.907(1,5): 7,518(1,7); 7,274(0,8); 6,640(1,7); 4,469(0.3); 4,422(1,4);
4,396(1,3); 3,164(1,9); 2,466(4,6); 1,255(0,5); 1,072(16,0): 0,000(0,6)

Vidul-21: 1H-NNJR(300,2 MHz, CDCI13): .

5= 8.358(0,8); 8,354(0,8): 8,338(0,6); 8,330(0,6); 8,169(0,5); 8,164(0,6); 8,160(0,6);
8,155(0,5); 8,146(0,4); 8,066(1,4); 7,962(0.4); 7,575(1,4); 7,262(13,3); 6,484(1,4);
5.196(1,3); 4.482(0,4); 4,435(1,0); 4,362(0,7); 4,315(0,3); 3,093(0,6); 2,963(0,9);
2.911(0,5): 1,575(4,9); 1,283(7,8); 1,073(16,0); 0,000(9,8); -0,011(0,4)

Vi du I-22: 'TH-NMR(400,1 MHz, DMSO):

5= 8.416(2,2); 8,362(1,0): 8,348(1,1); 7,808(2,1); 7,491(1,0); 7,486(1,1); 7,364(0,7);
7,359(0,6); 7,351(0,7); 7,345(0,6); 6,014(2,4); 4,343(0,3); 4,307(1,3); 4,288(1,3);
4.252(0.3); 3,318(10,3); 3,074(0,5); 3,037(0,9); 2,926(1,0); 2,889(0,6); 2,530(0,3);
2,517(3,9); 2,512(7,8); 2,508(10,5); 2,503(7,6); 2,499(3,8); 0,901(16,0)

Vi du I-23: 'TH-NMR(300,2 MHz, DMSO):

5= 8.369(2.2); 7,728(2,1); 7,587(0,5); 7,561(1,1); 7,535(0,7); 7,115(0,7); 7,089(0,6);
7,048(0,7); 7,023(0,7); 6,999(2,1); 4,279(1,3); 4,261(1,4); 3,330(5.2); 3,026(0,5);
2.976(0.8): 2,835(0,9); 2,785(0,6): 2,510(0,6); 2,503(0,8); 2,497(0,6); 2,359(5,4);
1,172(0,6); 1,118(0,6); 0,892(16,0); 0,000(0,5)

Vi du I-24: 'TH-NMR(400,0 MHz, CD3CN):

5=8.226(0,5); 8,221(0,5): 8,214(0,5); 8,209(0,5); 8,158(1,6); 7,761(2,1); 7,741(0,6);
7.737(0,5); 7,236(0,6); 7.225(0,6); 7,217(0,5); 7,206(0,5); 5,449(1,1); 4,968(0,6);
4,930(1,3); 4,878(1,3); 4,840(0,6); 4,133(0,6); 4,116(1,7); 4,098(1,7); 4,080(0,6);
3.768(0.7): 3.730(0,9): 3,414(1,0); 3.376(0,8); 2,181(4,0); 1,959(0,4); 1,953(,6);
1.947(2,8); 1,941(3,6): 1,935(2,4); 1,929(1,2); 1,273(1,9); 1,256(3,6); 1,238(1,8);
0,987(16,0); 0,000(4,4)

Vi du I-25: TH-NMR(300,2 MHz, CDCI3):

o= 8,178(1,3); 8,057(1,4); 7,829(1,7); 7,658(1,7); 7,446(1,5); 7,438(0,5); 7,423(0,5);
7,416(1,8); 7,263(5,7); 7,082(1,8); 7,075(0,6); 7,060(0,5); 7,052(1,5); 5,081(1,6);
4.413(0,5); 4,366(0,9); 4,251(0,8); 4,205(0,5); 2,832(0,8); 2,790(1,0); 2,739(0,3);
1,599(3,6); 0,967(16,0); 0,000(3,6)

Vi du I-26: 'H-NMR(400,0 MHz, CD3CN):

o= 8,450(3,8): 8,273(2,2); 8,260(2,3); 8,112(2,6); 8,085(3,5); 7,714(3,4); 7,447(2,1);
7,434(2,0); 4,494(2,0); 4,457(2,5); 4,167(2,6); 4,131(2,1); 3,298(0,5); 3,187(0,4);
3,159(16,0); 3,151(5,2); 3,146(4,6); 3,111(0,4); 2,891(0,4); 2,774(0,4); 2,473(0,4);
2,469(0,4); 2,380(0,5); 2,334(0,5); 2,306(0,5); 2,299(0,5); 2,279(0,5); 2,268(0,5);
2,230(0,5); 2,180(0,4); 2,141(0,4); 2,122(0,4); 2,116(0,4); 2,110(0,4); 2,103(0,3);
1,966(0,7); 1,960(1,2); 1,954(5,1); 1,948(9,0); 1,942(11,9); 1,936(8,4); 1,930(4,5);
1,345(0,9); 1,161(12,0); 1,137(11,9); 0,000(4,2)

Vi du I-27: TH-NMR(400,0 MHz, DMSO):

o= 8,412(2,9); 8,047(1,5); 8,034(1,6); 7,835(2,8); 7,467(0,7); 7,454(1,3); 7,442(0,6);
4.931(2,8); 4,258(2,8); 3,352(8,9); 3,027(1,6); 3,015(1,4); 2,548(10,6); 2,513(2,0);
2,508(2,6): 2,504(1,9); 0,956(1,0); 0,934(0,9); 0,917(16,0); 0,000(0,5)

Vi du [-28: 'TH-NMR(400,0 MHz, DMSO):

o= 8,495(5,6); 8,335(2,8); 8,313(0,5); 7,753(2,8); 5,010(2,7); 4,584(1,0); 4,548(1,1);
4,104(1,2); 4,068(1,1); 3,415(0,6); 3,341(997,0); 3,286(2,2); 3,266(1,9); 3,241(0,3);
3,231(0,6); 2,676(1,0); 2,672(1,4); 2,668(1,0); 2,542(43,8); 2,525(3,7); 2,507(174,3);
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2,503(222,2); 2,498(163,1); 2,462(0,5); 2,334(1,1); 2,330(1,4); 2,325(1,1);
1,235(1,2); 0,933(16,0); 0,000(1,5)

Vi du 1-29: TH-NMR(400,1 MHz, DMSO):

o= 8,400(2,3); 8,207(1,5); 7,792(2,3); 7,293(1,1); 7,289(1,1); 5,020(2,3); 4,370(0,7);
4,333(0,9); 4,171(1,0); 4,134(0,7); 3,313(7,1); 3,195(0,6); 3,159(1,0); 3,067(0,9);
3,031(0,6); 2,511(2,5); 2,506(5,1); 2,502(6,9); 2,497(5,1); 2,493(2,6); 2,074(0,9);
0,917(16,0)

Vi du 1-30: TH-NMR(400,0 MHz, DMSO):

5= 8,567(14,3); 8,426(8,5); 8,413(9,1); 8,405(16,0); 7,981(15,6); 7,586(7,1);
7,573(6,8); 5,081(14,2); 4,459(5,0); 4,423(6,5); 4,216(6,6); 4,181(5,1); 3,386(0,6);
3,375(1,0); 3,344(290,9); 3,307(0,4); 3,029(3,7); 2,994(7,5); 2,941(7,5); 2,906(3,6);
2,677(0,3); 2,673(0,5); 2,668(0,4); 2,543(66,4); 2,526(1,2); 2,512(26,4); 2,508(54,3);
2,504(72,0); 2,499(52,5); 2,495(25,8); 2,330(0,4); 2,326(0,3); 1,357(1,0); 1,340(1,1);
1,321(4,2); 1,304(7,4); 1,286(4,4); 1,267(1,0); 1,250(1,2); 1,234(0,3); 0,899(0,6);
0,885(1,4); 0,868(2,0); 0,855(1,4); 0,853(1,4); 0,837(0,7); 0,499(0,5); 0,479(2,0);
0,466(5,3); 0,456(3,0); 0,447(4,8); 0,436(2,1); 0,420(0,5); 0,415(0,6); 0,125(1,0);
0,113(2,2); 0,101(3,0); 0,094(2,2); 0,090(2.3); 0,085(3,2); 0,078(2,3); 0,071(2,9);
0,059(2,1); 0,047(1,0); 0,008(0,6); 0,000(16,5); -0,009(0,7)

Vi du I-31: TH-NMR(400,0 MHz, DMSO):

8= 20,011(0,4); 8,571(10,9); 8,428(6,1); 8,416(6,9); 8,409(12,4); 7,977(11,8);
7,571(5,5); 7,559(5,4); 7,284(0,7); 7,259(0,7); 5,015(11,3); 4,300(3,4); 4,264(5,2);
4,147(5,2); 4,111(3,5); 3,816(0,4); 3,797(0,3); 3,504(0,3); 3,335(2768,3); 2,992(3,5);
2,958(5,5); 2,868(5.,4); 2,833(3,3); 2,712(0,5); 2,675(4,3); 2,671(5,7); 2,667(4,3);
D,541(57,6); 2,506(671,2); 2,502(871,7); 2,498(636,4); 2,368(0,4); 2,333(4,1);
2,329(5,4); 2,324(4,0); 2,289(0,4); 1,650(0,9); 1,350(2,8); 1,330(2,6); 1,314(1,8);
1,297(2,0); 1,265(2,7); 1,236(4,8); 1,197(3,2); 1,164(1,5); 1,143(0,5); 0,798(13,9);
0,791(16,0); 0,783(15,7); 0,775(13,1); 0,146(0,6); 0,008(5,0); 0,000(123,5); -
0,008(4,8); -0,150(0,6)

Vi du 1-32: TH-NMR(400,0 MHz, CD3CN):

&= 12,090(0,9); 8,462(5,1); 8,287(3,2); 8,275(3,3); 8,249(0,4); 8,178(1,1);
8,110(2,2); 8,095(6,5); 7,734(4,6); 7.472(2,8); 7,460(2,7); 5,365(0,4); 4,512(2,8);
4.475(3,4); 4,153(3,5); 4,117(2,9); 4,013(2,0); 3,412(0,6); 3,408(0,8); 3,394(1,4);
3,390(2,3); 3,376(2,6); 3,373(2,7); 3,359(2,3); 3,355(1,5); 3,342(0,8); 3,338(0,7);
3,157(7,3); 2,892(1,5); 2,776(1,3); 2,191(16,5); 2,115(0,3); 2,108(0,4); 1,996(0,4);
1,965(1,5); 1,959(3,7); 1,953(19,8); 1,947(35,8); 1,941(47,9); 1,935(32,6);
1,929(16,8); 1,769(0,3); 1,430(0,8); 1,372(0,4); 1,348(1,6); 1,341(0,8); 1,285(0,8);
1,277(0,6); 1,269(0,8); 1,263(0,5); 1,223(0,5); 1,206(0,4); 1,189(15,7); 1,152(16,0);
1,122(0,3); 1,011(5,6); 0,994(11,3); 0,976(5,5); 0,146(0,7); 0,008(6,0); 0,000(156,9);
10,009(6,7); -0,150(0,7)

Vi du I-33: ITH-NMR(400,1 MHz, CDCI3):

5= 8,246(1,6); 7,614(1,6); 7,562(1,0); 7,541(1,1); 7,276(0,6); 7,056(0,9); 7,034(0,8);
6,467(1,7); 4,490(0,5); 4,455(1,2); 4,405(1,0); 4,370(0,5); 3,100(1,2); 3,088(1,4);
2,042(0,7); 1,258(0,5); 1,045(16,0)

Dir liéu 1H-NMR dbi véi cac hop chit trong bang 2 dwgc viét & dang cb dién
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Vi dll sb ’j"'i‘ii'f | ;" ; NMR S S - Sy

V.3 1H-NMR (400 MHz d3 CD3CN) =28, 14 (d lH) 7 55 7, 53 (dd lH) 7, 34
(d, 1H), 3,89 (s, 2H), 1,19 (s, 9H) ppm

Vo4 1H-NMR (400 MHz, d3-CD3CN): 6 = 8,28-8,27 (dd, 1H), 7,61-7,59 (dd, 1H),

7,31-7,28 (dd, 1H), 4,04 (s, 2H), 1,24 (s, 9H) ppm

1H-NMR (400 MHz, d3-CD3CN): 5 = 8,54 (s, 1H), 8,40 (d, 1H), 7,18 (d, 1H),
V-5 4,02 (s, 2H), 1,80-1,71 (m, 2H), 1,62-1,53 (m, 2H), 1,15 (s, 3H), 0,83 (t, 6H)
ppm

1H-NMR (400 MHz, d3-CD3CN): 3= 8,53 (s, 1H), 8,40 (d, 1H), 7,20 (d, 1H),
4,05 (s, 2H), 1,97 (m, 1H), 1,12 (s, 6H), 0,87 (d, 3H) ppm

V-6

Danh muc dinh NMR dbi véi cac hop chit trong bang 2

Vi du V-1: IH-NMR(300,2 MHz, CDCI3):

&= 8,416(0,7); 8,409(0,7); 7,704(0,7); 7,696(0,7); 7,262(6,2); 4,197(2,8); 1,568(2,6);
1,264(16,0); 1,252(0,6); 1,245(3,0); 0,000(3,0)

Vi du V-2: 1H-NMR(400,1 MHz, CDCI3):

o= 8,727(0,6); 8,722(0,7); 8,095(0,4); 8,074(0,4); 7,986(0,5); 7,982(0,6); 7,789(0,4);
7,768(0,4); 7,679(0,5); 7,527(0,5); 7,262(0,9); 3,988(2,4); 1,715(0,7); 1,264(16,0);
0,000(0,7)

Vi du V-7: 1TH-NMR(400,0 MHz, DMSO):

5= 8,429(0,5); 8,425(0,6); 8,417(0,6); 8,413(0,5); 8,357(0,8); 8,352(0,8); 7,561(0,5);
7,546(0,3); 7,542(0,5); 7,334(0,5); 7,322(0,5); 7,315(0,4); 7,303(0,4); 3,965(3,3);
3,330(1,9); 2,507(2,4); 2,503(3,1); 2,499(2,4); 1,275(0,5); 1,170(16,0); 0,000(2,9)
Vi du V-8: 1IH-NMR(400,0 MHz, DMSO):

o= 8,475(1,2); 8,471(0,8); 8,464(0,8); 8,460(1,2); 7,182(1,1); 7,179(0,8); 7,171(0,8);
7,168(1,1); 3,973(2,8); 3,323(1,3); 2,510(2,4); 2,506(4,4); 2,502(5,5); 2,497(4,0);
2,493(1,9); 1,158(16,0); 0,000(0,7)

Dir licu 1H-NMR ddi v6i cac hop chit trong bang 3 dwoc viét & dang cb dién

Vi du s6 | NMR

1H-NMR (400 MHz, d3-CD3CN): § = 8,14 (d, 1H), 7,56-7,53 (dd, 1H), 7,28
(d, 1H), 3,08 (s, 2H), 2,62 (d, 1H), 1,87 (d, 1H), 1,00 (s, 9H) ppm

1H-NMR (400 MHz, d3-CD3CN): 6 = 8,24-8,23 (dd, 1H), 7,59-7,57 (dd, 1H),
X-4 |7,25-7,22 (dd, 1H), 3,31 (d, 1H), 3,16 (d, 1H), 2,63 (m, 1H), 1,76 (m, 1H),
1,04 (s, 9H) ppm

1H-NMR (400 MHz, d3-CD3CN): 5= 8,49 (s, 1H), 8,33 (d, 1H), 7,18 (d, 1H),
3,34 (d, 1H), 3,19 (d, 1H), 2,63 (d, 1H), 1,83 (d, 1H), 1,04 (s, 9H) ppm

XII-3

XII-5

Danh muc dinh NMR d6i véi cac hop chit trong bang 3
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Vi du XII-1: 'TH-NMR(300,2 MHz, CDCI3):

5=8.372(0,8); 8,365(0,8); 7,659(0,9); 7,652(0,9): 7,263(1,7); 4,196(0,3); 3,555(0,3);
3,553(0,3); 3,510(0,6); 3,507(0,6); 3,380(0,9); 3,334(0,5); 2,698(0,5); 2,695(0,5);
2.684(0.5); 2,682(0,5); 2,138(0,8): 2,124(0,8): 1,264(1,9); 1,245(1,5); 1,166(0,6);
1,152(0,3); 1,061(16,0); 1,034(0,3); 0,000(1,7)

Vi du XII-2: 'H-NMR(400,1 MHz, CDCI3):

5= 8.720(0,8); 8,714(0,8); 8,085(0,5); 8,064(0,5); 7.941(0,6); 7,936(0,6); 7,777(0,4);
7.757(0,5); 7.672(0,3); 7,669(0,5); 7,539(0,3); 7,537(0,3); 7,519(0,5); 7,262(1,1);
3,259(0,8); 3,238(1,1); 2,635(0,6); 2,625(0,6); 1,952(0,9); 1,942(0,9); 1,717(0,4);
1.159(0,6); 1,084(16,0); 0,000(0,8)

Vi du XII-16: 'TH-NMR(400,0 MHz, CD3CN):

5= 4.494(9,6); 2,031(0,5): 2,013(1,2); 1,996(1,6); 1,979(1,3); 1,962(0,6); 1,953(0,6);
1,046(1,1); 1,940(1,4); 1,934(1,0); 1,928(0,5); 1,160(0,6); 1,057(16,0); 0,819(11,7);
0.802(11,9); 0,000(0,6)

Vi du st dung

Vi du A: Thir nghiém phong ngira in vivo dbi véi Botrytis cinerea (mdc xam)

Hoat chét thu nghi¢ém dugc tao ra b%mg viéc déng nhét hoa trong hdn hop gém
axeton/Dimetyl sulfoxit/tween®, va sau d6 pha lodng bang nudc dé thu dugc ndng dd

hoat chat mong muon.

Céac cdy dua chudt ri non dugc xur ly bang cach phun hoat chét duoc tao ra nhu
duoc md ta trén day. Céc thuc vat ddi chimg chi duoc xir 1y bang dung dich trong nudc
chira axeton/Dimetyl sulfoxit/tween®.

Sau 24 gid, cac thuc vat dugc 1am nhiém bang cach phun 14 v6i huyén phil trong
nuéc chira bao tir Botrytis cinerea. Cac cdy dua chudt ri bi nhiém duge U trong tir 4 dén
5 ngay & 17°C va & 6 4m tuong dbi 90%.

Panh gia thr nghiém tir 4 dén 5 ngay sau tiém truyén. 0% c6 nghia 1a hidu qua
tuong (ng voi hi¢u cia thuc vét d6i chimg trong khi hiéu qua 100% c6 nghia rang khong
¢6 bénh dugc quan sat.

Trong thir nghiém nay, cac hop chit sau day theo sang ché thé hién hi¢u qua it nhét
70% & ndng do 500ppm hoat chét.
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Viduso |% hiéu qua

I-3 100
I-27 100
I-29 100

Trong thir nghiém ndy, cic hop chit sau day theo sang ché thé hién hidu qua it nhét
70% & ndng dd 100ppm hoat chit.

Vi du sb % hiéu qua
I-5 89

I-6 100

I-7 97

I-14 87

Vi du B: Thit nghiém phong ngira in vivo dbi véi Puccinia recondita (bénh si sit niu
¢ laa mi)

Céc hoat chét thir nghiém dugc tao ra bing viéc lam ddng nhét trong hdn hop gém

axeton/Dimetyl sulfoxit/tween®, va sau d6 pha loang bing nudc dé thu dugc ndng do

hoat chat mong muon.

Céc cay Iua mi non duge xtr ly béng cach phun hoat chét duoc tao ra nhu dugc md
ta trén day. Cac cdy dbi ching chi dugc xir Iy bang dung dich trong nuéc chira
axeton/Dimety] sulfoxit/tween®.

Sau 24 gid, cac cdy duge 1am nhiém bang cach phun 14 véi huyén phu trong nuéc
chtra bao tir Puccinia recondita. U céc cdy laa mi bj nhiém trong 24 gid & 20°C va & dd
4m twong d6i 100% va sau d6 trong 10 ngay & 20°C va & do 4m tuong d6i tir 70 dén 80%.

Panh gi4 thir nghiém 11 ngay sau tiém truyén. 0% c6 nghia 13 hiéu qua ma tuong
ung vai hiéu qua cia céc cay d6i chimg trong khi hiéu qua 100% c6 nghia 1a khong c6

bé&nh dugc quan sat.
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Trong thir nghiém nay, c4c hop chit sau ddy theo sang ché thé hién hiéu qua it nhét
70% & ndng dd 500ppm hoat chit.

Vi du sb % hiéu qua
I-3 97

1-24 86

1-25 71

1-26 89

1-27 98

1-29 100

1-30 94

I-31 89

1-32 83

Trong thir nghiém nay, céc hop chit sau day theo sang ché thé hién hiéu qua it nhit
70% & ndng d6 100ppm hoat chét.

Vidusé |% hiéu qua
I-4 88
I-5 90
I-6 88
I-7 81

Vidu C: Thir nghiém phong ngira in vivo d6i voi Pyrenophora teres (bénh d6m mang

lwéi 6 lia mach)
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Céc hoat chat thir nghiém dugc tao ra bing viéc 1am dong nhét trong hdn hop gdbm
axeton/Dimetyl sulfoxit/tween®, va sau d6 pha loidng bang nuéc dé thu dwoc ndng do

hoat chat mong muon.

Céc cdy lia mach non duge xtt Iy bing cach phun hoat chét dugc tao ra nhu duge
md ta trén ddy. Céac cdy ddi chimg chi dugc xir Iy bang dung dich trong nudc chira

axeton/Dimetyl sulfoxit/tween®.

Sau 24 gid, cac cdy duoc 1am nhiém bing cach phun 14 véi huyén phi trong nuée
chira bao tir Pyrenophora teres. U cac cdy lia mach bi nhidm trong 48 git & 20°C va &
d6 Am tuong ddi 100% va sau do trong 12 ngay & 20°C va & d6 4m tuong dbi tir 70 dén
80%. |

Dénh gi4 thir nghiém 14 ngay sau tiém truyén. 0% c6 nghia 1 hidu qua ma tuong
ting v6i hidu qua ciia cac cdy ddi chimg trong khi hiéu qua 100% c6 nghia 1a khong c6
bénh dugc quan sat.

Trong thir nghiém nay, cac hop chit sau day theo sang ché thé hién hiéu qua it nhét
70% & ndng d6 500ppm hoat chit.

Vidusé |% hiéu qua
1-24 75
1-26 71
1-27 97
1-29 93
1-30 71

Trong thir nghiém nay, cic hop chét sau dy theo sang ché thé hién hidu qué it nhét
70% & ndng d6 100ppm hoat chét.

- 88 -



21785

Vidusé |% hiéu qua
I-4 83
-5 &3

Vi du D: Thir nghiém phong ngira in vivo d6i v6i Pyricularia oryzae (bénh dao 6n)

Céc hoat chét thir nghiém dugc tao ra bang viéc lam dong nhét trong hdn hop gém
axeton/Dimetyl sulfoxit/tween®, va sau d6 pha lodng bing nudc dé thu duoc ndng do

hoat chat mong muodn.

Céc cdy lta mach non dugc xtr Iy bang cach phun hoat chit dugc tao ra nhu dugc
mo ta trén day. Cac cdy dbi ching chi dugc xtr Iy bang dung dich trong nudc chia

axeton/Dimety] sulfoxit/tween®.

Sau 24 gio, cac cdy dugc 1am nhidm bing cach phun 14 véi huyén phi trong nuée
chira bao tir Pyricularia oryzae. U céc cdy lia mach bi nhiém & 25°C va & d6 4m tuong
dbi 80%.

Dénh gi4 thir nghiém 6 ngdy sau tiém truyén. 0% cé nghia 13 hiéu qua ma tuong
g véi hiéu qua ciia cac cdy dbi chimg trong khi hiéu qua 100% c6 nghia 13 khéng c6
bénh dugc quan sat.

Trong thir nghiém nay, cac hop chét sau day theo sang ché thé hién hiéu qua it nhét
70% & ndng d6 500ppm hoat chit.

Viduso |% hiéu qua

I-3 88

Vi du E: Thir nghiém phong ngira in vivo di v6i Septoria tritici (bénh d6m 14 & laa

mi)
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Céc hoat chét thir nghiém dugce tao ra bing viéc 1am ddng nhét trong hdn hop gém
axeton/Dimetyl sulfoxit/tween®, va sau do pha lodng bing nuéc dé thu duoc ndng do

hoat chat mong mudn.

Cay laa mi non dugc xit Iy bang cach phun hoat chét dugc tao ra nhu duge mé ta
trén day. Cac cdy ddi ching chi dwgc xtt ly bang dung dich trong nudc chira

axeton/Dimetyl sulfoxit/tween®.

Sau 24 gid, cac cdy dugc 1am nhiém bang cach phun 14 v6i huyén phi trong nuée
chira bao tir Septoria tritici. U cac cAy lia mi bi nhiém trong 72 gir & 18°C va & do 4m
twong dbi 100% va sau d6 trong 21 ngay 6 20°C va & d6 4m twong dbi 90%.

Dbanh gia thir nghiém 24 ngay sau tiém truyén. 0% c6 nghia 13 hiéu qua ma tuong
tng voi hi€u qua cua céac cay d6i chimg trong khi hiéu qua 100% c6 nghia 1a khong c6

bénh dugc quan sat.

Trong thit nghiém nay, cac hop chit sau day theo sang ché thé hién hiéu qua it nhét

70% & ndng dd 500ppm hoat cht.

Vidusd |% hiéu qua
I-3 100

1-24 100

1-26 97

[-27 97

1-29 100

I-30 100

[-31 100

Trong thir nghi¢m nay, cac hop chét sau déy theo sang ché thé hién hi¢u qua it nhét
70% & ndng d6 100ppm hoat chét.
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Vi du sb % hiéu qua
I-5 97
I-6 98
I-7 81

Vi du F: Thir nghiém phong ngira in vive d6i véi Sphaerotheca fuliginea (nAm moc

swong dang bot di véi ciy bau bi)

Céc hoat chit thir nghiém duoc tao ra bing viéc 1am dong nhét trong hén hop gdm
axeton/Dimety] sulfoxit/tween®, va sau d6 pha lodng bang nudc dé thu dugc ndng d6

hoat chat mong muon.

Cay dua chudt ri non duge xu ly bang céch phun hoat chét dugc tao ra nhu dugc
md ta trén ddy. Cac cdy dbi chimg chi dwgc xit ly bang dung dich trong nudc chira

axeton/Dimetyl sulfoxit/tween®.

Sau 24 giod, cac cay dugc 1am nhiém bang cach phun 14 véi huyén phu trong nuée
* chira bao tit Sphaerotheca fuliginea. U ciy dua chudt ri bi nhiém trong 72 gi® & 18°C va
& d0 Am tuwong dbi 100% va sau d6 trong 12 gidr & 20°C va & do 4m twong ddi tir 70 dén
80%.

Péanh gia thir nghiém 15 ngay sau tiém truyén. 0% c6 nghia 13 hiéu qua ma tuong
ung véi hi€u qua cua céc cay d6i chimg trong khi hiéu qua 100% c6 nghia 1a khong c6
bénh dugc quan sat.

Trong thir nghiém nay, cac hop chit sau day theo séng ché thé hién hiéu qua it nhét
70% & ndng d6 500ppm hoat cht.
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Viduséd | % hiéu qua
I-2 98

I-3 100

1-24 100

1-26 100

1-27 100

1-29 100

1-30 100

I-31 100

1-32 98

Trong thir nghiém nay, cac hop chét sau day theo sang ché thé hién hiéu qua it nhét
70% & ndng d6 100ppm hoat chét.

Vidusé |% hiéu qua
I-4 100
I-5 100
I-6 100
1-7 100
I-8 79
1-9 97
1-10 97
I-14 100
I-15 100
I-16 100

Vi du G: Thir nghiém phong ngira in vivo dbi véi Uromyces appendiculatus (bénh gi

dau)
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Céc hoat chét thir nghiém duoc tao ra bang viéc 1am ddng nhét trong hén hop gém
axeton/Dimetyl sulfoxit/tween®, va sau d6 pha loang bang nuéc dé thu dugc ndng do

hoat chat mong muon.

Céc cdy d4u non duoc xit Iy bang cach phun hoat chét dugce tao ra nhu duge mo ta
trén ddy. Cac cdy dbi chimg chi dwoc xir Iy bing dung dich trong nuéc chira

axeton/Dimety] sulfoxit/tween®.

Sau 24 gid, cac cdy dugc lam nhim bang cach phun 14 v6i huyén phi trong nurée
chira bao tir Uromyces appendiculatus. U cac cdy dau non bi nhiém trong 24 gi& & 20°C
va & d6 Am twong dbi 100% va sau d6 trong 10 ngay & 20°C va & d6 4m tuwong ddi tir 70
dén 80%.

Panh gia thir nghiém 11 ngdy sau tiém truyén. 0% c6 nghia 13 hidu qua ma twong
ing vadi hi€u qua cua cic cay d6i chimg trong khi hiéu qua 100% cé nghia 13 khong c6
bénh dugc quan sat.

Trong thir nghiém nay, cac hop chit sau day theo séng ché thé hién hiéu qua it nhit

70% & ndng dd 500ppm hoat chét.

Vi du sb % hiéu qua
I-2 77

I3 100

[-24 97

1-26 100

[-27 100

[-29 100

I-30 100

I-31 96

[-32 99

Trong thir nghi¢m nay, cac hop chit sau dy theo sang ché thé hién hiéu qua it nhét
70% & ndng d6 100ppm hoat chét.
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Vidusd |% hiéu qua
I-4 100

I-5 100

I-6 100

I-7 100

I-10 85

I-15 91

1-16 84

Vi du H: Thi¢ nghiém Blumeria (Iia mach) / phong ngira

Dung moi: 49  phén trong lvgng N,N-dimetylaxetamit
Chét nhil twong; 1 phén trong luong alkylaryl polyglycol ete

Dé tao ra ché phém thich hgp chira hoat chét, 1 phéan trong lwong hoat chit hoic t6
hop hoat chét dugce tron véi lugng da néu ciia dung méi va chét nhil trong, va pha lodng
chét c6 diic bang nude dén ndng d6 mong mubn.

Pé thir nghiém ddi vé6i hoat tinh phong ngira, phun céc ciy non bing ché phim
chtra hoat chit hoac td hop hoat chit & ty 18 4p dung d4 néu.

Sau khi phun, 1am khé 16p ph, tao bui thuc vét bang bao tir clia Blumeria graminis

Jf-sp. hordei.

bat thuce vat vao trong nha kinh & nhiét 4§ khoang 18°C va d Am khong khi tuong
d6i khoang 80% dé thuc ddy sy phét trién cia nét mun nim méc suong.

Panh gia thir nghiém 7 ngay sau tiém truyén. 0% c6 nghia 12 hiéu qua ma twong
g v6i hidu qua ciia ddi chimg khong duge xtr 1y, trong khi higu qua 100% c6 nghia 1a

khong c6 bénh dugc quan sat.

Trong thir nghiém nay, céc hop chit sau day theo séng ché thé hién hidu qua 70%

hodc hodc thdm chi 16n hon & néng do 500 ppm hoat chét.
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Vi du sb % hiéu qua
-3 100
I-4 100
I-5 100
I-6 100
I-7 100
1-27 100
I-29 100
I-30 100

Vi du I: Thit nghiém Fusarium culmorum (liia mi)/phong ngira

Dung moi: 49 phan trong lugng ciia N,N-dimetylaxetamit
Chét nhii twong: 1 phén trong lwong cua alkylaryl polyglycol ete

Pé tao ra ché phim thich hop chira hoat chét, 1 phan trong lwong hoat chét hoic td
hop hoat chit dugc tron véi lugng da néu ciia dung méi va chét nhii twong, va pha long
chét c6 dic bang nudc dén ndng d6 mong mubn.

Pé danh gia dbi voi hoat tinh phong ngira, phun céc cdy non bang ché pham chira
hoat chét hoic t6 hop hoat chét & ty 1¢ 4p dung d4 néu.

Sau khi phun, 1am kho 16p phu, cdy bi ton hai mét cach khong dédng ké bang cach
sir dung phun cét va sau d6 ching dugc phun véi huyén phu bao tir dinh ciia Fusarium
culmorum.

Dit thuc vat vao trong nha kinh trong budng i mo & nhiét d6 khoang 22°C va do
4m khong khi twong ddi khoang 100%.

Péanh gia thir nghi¢m 5 ngady sau tiém truyén. 0% c6 nghia 12 hiéu qua ma tuwong
ung véi hi€u qua cua d6i chung khong duoc xir 1y, trong khi hiéu qua 100% c6 nghia la
khong c¢6 bénh dugc quan sat.

Trong thir nghiém nay, cac hop chét sau day theo sang ché thé hién hiéu qua 70%

hogic hodc tham chi 16n hon & ndng d6 500 ppm hoat chét.
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Vidusd |% hiéu qua
I-3 100

I-4 93

I-5 100

I-6 100

I-7 100

1-27 100

1-29 100

Vi du J: Thit nghiém Fusarium graminarum (lia mach) / phong ngira

Dung moi: 49  phan trong lugng ciia N,N-dimetylaxetamit
Chét nhii twong; 1 phan trong lrong cla alkylaryl polyglycol ete

Pé tao ra ché phém thich hop chira hoat chét, 1 phﬁn trong lugng hoat chét hoic t6
hop hoat chit dugc tron véi lwgng d4 néu ciia dung mdi va chét nhii twong, va pha loang
chit ¢ dic bang nuée dén ndng d6 mong mubn.

Dé danh gia dbi v6i hoat tinh phong ngira, phun céc ciy non bing ché phdm chira
hoat chét hodc t6 hop hoat chét & ty 18 4p dung d néu.

Sau khi phun, 1am kho 16p phu, cay bi tdn hai mot cach khong déng ké bang cach
sir dung phun cét va sau d6 ching dugc phun véi huyén phii bao ti dinh ctia Fusarium
graminarum.

Dit thuc vat vao trong nha kinh trong budng i m¢ & nhiét d9 khoang 22°C va do
4m khong khi twong d6i khoang 100%.

Danh gia thr nghi¢m 5 ngdy sau tiém truyén. 0% c6 nghia 13 hiéu qua ma twong
ttng vi hidu qua ctia dbi chimg khong dugce xit 1y, trong khi hiu qua 100% c6 nghia 1a
khong c6 bénh dugc quan sat.

Trong thr nghi€ém nay, cac hgp chét sau day theo sang ché thé hién hiéu qua 70%

hodc thadm chi 16n hon & ndng d6 500 ppm hoat chét.
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Vidusd |% hiéu qua
I-3 100

I-4 92

I-5 100

I-6 100

1-7 100

1-27 100

1-29 100

Vi du K: Thir nghiém Fusarium nivale (var. majus)-(Iia mi)/phong ngira

Dung méi: 49  phan trong lugng ciia N,N-dimetylaxetamit
Chét nhil tuong: 1 phén trong lugng cua alkylaryl polyglycol ete

Pé tao ra ché phdm thich hop chira hoat chit, 1 phan trong lwong hoat chét hoic tb
hop hoat chét dugc tron v6i lugng da néu ctia dung mdi va chét nhil twong, va pha lodng
chit ¢ dic bang nuée dén ndng d6 mong mubn.

Pé danh gia d6i v6i hoat tinh phong ngira, phun céc cay non bang ché pham chira
hoat chét hodc td hop hoat chit & ty 1€ &p dung da néu.

Sau khi phun, 1am kho 16p phu, cdy bi ton hai mot cach khong déng ké bang cach
st dung phun cét va sau d6 ching dugc phun véi huyén phil bao tir dinh ctia Fusarium
nivale (var. majus).

Dit thuc vat vao trong nha kinh trong budng i md & nhiét do khoang 10°C va do
4m khong khi twong d6i khoang 100%.

Déanh gia thir nghiém 5 ngay sau tiém truyén. 0% c6 nghia 13 hiéu qua ma twong
ung véi hi€u qua cua d6i chimg khéng duoc xtt 1y, trong khi hiéu qué 100% c6 nghia 1a
khong c6 bénh dugce quan sat.

Trong thi nghi€ém nay, cic hop chét sau day theo sing ché thé hién hiéu qua 70%

hodc thAm chi 16n hon & né)ng d6 500 ppm hoat chét.
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Vidusé |% hiéu qua
I-3 100
I-4 100
I-5 100
I-6 100
I-7 100
1-27 100
1-29 100
1-30 100

Vi du L: Thit nghiém Leptosphaeria nodorum (wheat) / phong ngira

Dung moi: 49  phan trong luong ctia N,N-dimetylaxetamit
Chét nhii tuong: 1 phén trong lugng ctia alkylaryl polyglycol ete

Pétaora ché phém thich hop chira hoat chét, 1 phén trong luong hoat chét hodc td
hop hoat chit dugc tron v6i lwong d4 néu ciia dung méi va chit nhii twong, va pha loang
chit c6 dic bing nude dén ndng d6 mong mubn.

Dé danh gia d6i véi hoat tinh phong ngira, phun céc ciy non bang ché phdm chira
hoat chét hodc td hop hoat chét & ty 1é 4p dung da néu.

Sau khi phun, lam kho 16p pht, phun cic cdy bing huyén phii bao tir cua
Leptosphaeria nodorum. Céc cay gitt lai trong 48 gio trong budng 1 & khoang 20°C va
d6 Am khong khi twong ddi khoang 100%.

Dat thuc vat vao trong nha kinh & nhiét 4§ khoang 22°C va do 4m khong khi trong
d6i khoang 80%.

Panh gia thir nghiém 8 ngay sau tiém truyén. 0% c6 nghia 1a hi¢u qua ma tuong
{ing v6i hidu qua ciia dbi chimg khong dwoc xit Iy, trong khi hiu qua 100% c6 nghia la
khong c6 bénh dugc quan sét.

Trong thir nghiém nay, cac hop chit sau day theo sang ché thé hién hiéu qua 70%

hodc thdm chi 16n hon & néng dd 500 ppm hoat chét.
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Vidusd |% hiéu qua
I-3 100

I-4 88

I-5 100

I-6 100

I-7 100

I-27 88

1-29 100

1-30 88

Vi du M: Thir nghiém Phakopsora (dau twong)/phong ngira

Dung moi: 24,5 phén trong lugng ciia axeton
24,5 phan trong luong cta dimetylaxetamit
Chét nhil twong: 1 phén trong lwong cta alkylaryl polyglycol ete

Dé tao ra ché phém thich hgp chtra hoat chét, 1 phén trong lwong hoat chét duoc
tron voi leong da néu cua dung méi va chit nhii twong, va pha loang chit ¢d dic bang

nudc dén nong do mong mudn.

Dé danh gia dbi v6i hoat tinh phong ngira, phun céc cay non bang ché pham chira
hoat chit & ty 1& 4p dung d4 néu. Sau khi phun, 1am kh 16p phi, tiém truyén thuc vat
bang huyén phul bao tir trong nuéc chira chit gay bénh gi sit cho d4u tvong (Phakopsora
pachyrhizi) va dé trong 24 gid ma khong c6 4nh sng trong budng 1 & khoang 24°C va
d6 4m khong khi twong dbi 95%.

Thyc vat gift lai trong budng U & khoang 24°C va d6 4m khong khi tuong dbi
khoang 80% va khoang thoi gian mdt ngay/dém 12 gio.

Panh gia thir nghiém 7 ngay sau tiém truyén. 0% c6 nghia 13 hiéu qua ma twong
g v6i hidu qua ctia dbi chiing khong dugce xit 1y, trong khi hiéu qua 100% c6 nghia 1a

khong c6 bénh dugce quan sat.
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Trong thir nghiém nay, cac hop chét sau ddy theo sang ché thé hién hiéu qua 70%

hodc tham chi 16n hon & néng do 100ppm hoat chét.

Viduso |% hi€u qua

I-3 100
I-4 99
I-6 99

Trong thir nghiém nay, cac hop chét sau ddy theo sang ché thé hién hiéu qua 70%

hodc tham chi 16n hon & néng do 10ppm hoat chét.

Vidusé |% hiéu qua
1-27 75
1-29 78

Vi du N: Thit nghiém Podosphaera (tdo)/phong ngira

Dung moi: 24,5 phan trong lwong cla axeton
24,5 phdn trong luong cta dimetylaxetamit
Chét nhii trong: 1 phén trong lugng cua alkylaryl polyglycol ete

Dé tao ra ché phém thich hop chira hoat chét, 1 phén trong luong hoat chét duoc
trén voi lugng da néu clia dung moi va chét nhii twong, va pha loding chit ¢ dic bing
nuée dén ndng d6 mong mubn.

Pé danh gia dbi v6i hoat tinh phong ngira, phun cAc ciy non biang ché pham chira
hoat chit & ty 1é 4p dung da néu. Sau khi phun, 1am khd 16p phi, tiém truyén thuc vt
bang huyén phi bao tir trong nuée chira chat gy ndm mébc swong cho tio (Podosphaera
leucotricha). Sau do, thuc vat dugce ddt vao nha kinh & khoang 23°C va do dm khong khi
trong d6i khoang 70%.

Pénh gia thir nghiém 10 ngay sau tiém truyén. 0% c6 nghia 12 hidu qua ma twong
tng v6i hiéu qua cua ddi chiing khong dugce xir Iy, trong khi hi¢u qua 100% c6 nghia 1a

khong c¢6 bénh dugc quan sat.
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Trong thtr nghiém nay, cac hop chét sau déy theo sang ché thé hién hiéu qua 70%

hoic tham chi 16n hon & ndng d6 100 ppm hoat chét.

Vidu so % hi¢u qua

I3 100

Vi du O: Thit nghiém Pyricularia oryzae (Iia gao)/phong ngira

Dung moi: 49  phan trong luong ctia N,N-dimetylaxetamit
Chét nhii tvong: 1 phén trong lugng cia alkylaryl polyglycol ete

Dé tao ra ché phém thich hop chira hoat chét, 1 phén trong lugng hoat chét hoic tb
hop hoat chét dugc tron véi lugng dd néu clia dung méi va chét nhii trong, va pha loang

chat cd dac bang nudc dén nong dd mong mudn.

Pé danh gia ddi véi hoat tinh phong ngira, phun cac ciy non bang ché pham chira

hoat chit hozc t6 hop hoat chit & ty 16 ap dung da néu.

Sau khi phun, lam khd 16p phu, phun céc cdy bang huyén phi bao tir cua
Pyricularia oryzae. Thyc vét gitt lai trong 25 gid trong budng U & khoang 25°C va d6 4m
khong khi twong d6i khoang 100%.

bit thuc vat vao trong nha kinh trong budng & md & nhiét do khoang 25°C va do
4m khong khi twong d6i khoang 100%.

Danh gi4 thir nghiém 8 ngay sau tiém truyén. 0% c6 nghia 1 hiéu qua ma twong
g v6i hiéu qué ctia ddi ching, trong khi hiéu qua 100% cé nghia 1 khong c6 bénh duoc
quan sat.

Trong thir nghiém nay, cic hop chit sau ddy theo sang ché thé hién hiéu qua 70%

hodc tham chi 16n hon & ndng d6 500ppm hoat chét.

Vidusd |% hiéu qua
I-3 75
I-5 93
I-6 94
I-7 89
1-29 71

- 101 -



21785

Vi du P: Thir nghiém Venturia (tao)/phong ngira

Dung moi: 24,5 phan trong lugng ciia axeton
24,5 phan trong lwong cta dimetylaxetamit
Chét nhii tvong: 1 phén trong lugng cia alkylaryl polyglycol ete

D& tao ra ché phim thich hop chura hoat chét, 1 phéan trong lrgng hoat chét dugc
tron voi lugng da néu ciia dung moi va chit nhii twong, va pha loang chét cd dic bang

nudc dén ndng do mong muon.

Dé danh gia d6i v6i hoat tinh phong ngira, phun céc cdy non bang ché phim chira
hoat chét & ty 18 4p dung da néu. Sau khi phun, 1am kho 16p pha, tiém truyén thuc vét véi
huyén phi bao tir dinh trong nuéc chia chit gdy bénh ndm vay & téo (Venturia
inaequalis) va sau do giit trong 1 ngay trong budng 1 & khoang 20°C va do 4m khong khi
turong d6i 100%.

Sau d6, dic thuc vat vao nha kinh ("rkkhoéng 21°C va d6 4m khong khi trong dbi
khoang 90%.

Péanh gia thr nghiém 10 ngay sau tiém truyén. 0% c6 nghia 13 hiéu qua ma twong
g v6i hiéu qua ciia ddi ching khong duoc xit 1y, trong khi hiu qua 100% c6 nghia 1a
khong c¢6 bénh dugc quan sat.

Trong thir nghi¢ém nay, céc hop chét sau day theo sang ché thé hién hiéu qua 70%

hodc tham chi 16n hon & ndng d6 100ppm hoat chit.

Viduso |% hiéu qua

I3 100
I-4 94
1-6 96
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YEU CAU BAO HO
Hop chét triazol ¢6 cong thirc (1)
1 2

/:N\ R OR
N%/N\X/X

@)
trong do:

R!  1a Ci-Cs-alkyl duoc thé hoiic khong duoc thé; Cs-Cs-xycloalkylalkyl dugc
thé hodc khong dugc thé; Cp-Cs-alkenyl dugc thé hodc khong dugce thé; C,-
Cs-alkynyl duoc thé hodc khong dugc thé;

R?  1aH, Ci-Cs-alkyl, -Si(R3®)( R3)( R®), -P(O)(OH),, -CH,-O-P(O)(OH),, —
C(0)-Ci-Cs-alkyl dugc thé hodc khong duge thé; —C(0)-C3-Cr-xycloalkyl
dugc thé hodc khong duoc thé, ~C(O)NH-Ci-Cs-alkyl dugc thé hodc khong
duoc thé; —C(O)N-di-C1-Cs-alkyl dwoc thé hodc khong duge thé; —C(0)O-
Ci-Cs-alkyl dugc thé hodc khong dugc thé;

R3a R3b R3¢ doc 14p voi nhau 13 C1-Cs-alkyl duoc thé hodc khong duoc thé;
va

X 1a di vong 6 canh chua bdo hoa dugc thé hozc khéng duge thé chira 1 hodic

2 nguyén tir nito & dang di nguyén tir hozic dan xuét két vong benz ciia no;

trong d6 trong mdi truong hop dugc thé c6 nghia 1a dugce thé bang halogen; xyano;
Ci1-Cs-alkyl; Ci-Cs-haloalkyl; Ci-Cs-alkoxy; Ci-Cs-halogenalkoxy; (Ci-Cs-
alkoxyimino)-Ci-Cg-alkyl; C3-Cr-xycloalkyl; Cs-Cr-halogenxycloalkyl; C»-Cs-
alkenyl; hodc Cz-Cg-alkynyl;

va mudi hoac N-oxit ciia nd.

Hop chit triazol c6 cong thirc (I) theo diém 1, trong d6:
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R! 1a Ci-Cs-alkyl dugc thé hodic khong duge thé; C4-Cs-xycloalkylalkyl dugc
thé hodic khong duogc thé; C»-Csg-alkenyl duoc thé hodc khong dugc thé; C,-
Cs-alkynyl dugc thé hodc khéng dugc thé;

R?  1aH, C-Cs-alkyl, -Si(R¥)( R3®)( R3¢), -P(0)(OH),, -CH»-O-P(0)(OH),, —
C(0)-Ci-Cs-alkyl dugc thé hoic khong duoc thé; —C(0)-Cs-Cr-xycloalkyl
duoc thé hodc khong duoc thé, ~C(O)NH-C;-Cs-alkyl duge thé hodc khong
duoc thé; —C(O)N-di-C1-Cs-alkyl duoc thé hodc khong duge thé; —C(0)O-
C1-Cs-alkyl dugc thé hodc khong dugce thé;

R3s R3 R3* doc 14p voi nhau 1a Ci-Cs-alkyl dugc thé hodc khong dugce thé;
va

X 1a di vong 6 canh chua bdo hoa dugc thé hoic khong duoc thé chira 1 hodc
2 nguyén t nito & dang di nguyén tir hoic din xuit két vong benz ciia no,

v6i diéu kién X khong phai 1a 2-pyridinyl,

trong d6 trong mdi trudng hop dugc thé c6 nghia 13 duoc thé bang halogen; xyano;
Ci-Cs-alkyl; Ci-Cg-haloalkyl; Ci-Cg-alkoxy; Ci-Cs-halogenalkoxy; (Ci-Cs-
alkoxyimino)-Ci-Cs-alkyl; Cs-Cr-xycloalkyl; Cs-Cr-halogenxycloalkyl; C-Cs-
alkenyl; hodc Cr-Csg-alkynyl.

Hop chét triazol c6 cong thirc (I) theo diém 1 hodc 2, trong do:

R!  la Ci-Cs-alkyl dugc thé hodc khong dugc thé;

R? 1a H, C;-Cs-alkyl, —C(O)-C1-Cg-alkyl dugce thé hoic khong dugc thé;
va

X 1a 3-pyridinyl, 4-pyridinyl, 4-pyrimidinyl, 5-pyrimidinyl, pyrazin-2-yl,
pyridazin-3-yl, pyridazin-4-yl, quinolin-2-yl hodc quinolin-3-yl duoc thé
hodc khong duoc thé,
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trong d6 trong mdi trudng hop duoc thé c6 nghia 1a dwoc thé bing halogen; xyano;
Ci-Cs-alkyl; Ci-Cs-haloalkyl; Ci-Cg-alkoxy; Ci-Cg-halogenalkoxy; (Ci-Cs-
alkoxyimino)-C;-Cg-alkyl; Cs3-Cr-xycloalkyl; Cs-Cs-halogenxycloalkyl; Cr-Cs-
alkenyl; hodc C»-Cs-alkynyl.

Phuong phép phong trir vi sinh vét gdy hai d& bao vé thuc vét va bao vé vt liéu,
khéc biét & chd, hop chat c6 cong thirc (I) theo diém 1, 2 hodc 3 dwogc 4p dung cho

vi sinh vat gy hai va/hodc noi song ctia chiing.

Phuong phép phong trir nAm gy hai gdy bénh thuc vat, khac biét & chd, hop chit
c¢6 cong thirc (I) theo diém 1, 2 hodc 3 duoc 4p dung cho ndm gay hai giy bénh

thue vat va/hodc noi song cta chung.

Ché phdm phong trir vi sinh vét gdy hai, t5t hon 14 phong trir nAm gay hai gay bénh
thuc vat, khac biét bai ham lwong cua it nhat mét hop chét c6 cong thire (I) theo

diém 1, 2 hoic 3, ngoai chit don va/hodc chit hoat dong bé miit.

Ché ph4m theo diém 6, trong d6 ché phdm nay bao gbém it nhit mot hoat chit khac
duoc chon tir nhém bao gém thudc trir sdu, chit thu hat con tring, chit giy vo
sinh, chét diét khudn, thudc diét ve bét, thudc diét giun tron, thudc diét ndm, chét
diéu hoa sinh trudng, thude diét cd, phan bon, chét ting cudng do twong thich cta

cdy trdng va hoa chét truyén tin.

Quy trinh san xuét ché phim dé phong trir vi sinh vét gay hai, tt hon 1a phong trix
nim gay hai gdy bénh thuc vat, khac biét & chd, hop chat c6 cong thire (I) theo

diém 1, 2 hodc 3 dugc trdn véi chét don va/hodc chét hoat dong bé mat.

Hop chét c6 cong thie (V):

trong do:
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X 1a 3-pyridinyl hodc 4-pyridinyl hoc din xuit két vong benz ciia n6; mdi
gbe duge thé hoic khong duoc thé bing halogen; xyano; Ci-Cs-alkyl; Ci-
Cs-haloalkyl; Ci-Cg-alkoxy; Ci-Cs-halogenalkoxy; (Ci-Cg-alkoxyimino)-
Ci1-Cs-alkyl; Cs-Cr-xycloalkyl; Cs-Cr-halogenxycloalkyl; C-Cg-alkenyl;
hodc C,-Cs-alkynyl,

va

R! la tert-butyl, 2-metyl-butan-2-yl, 3-metyl-pentan-3-yl hodc 2,3-dimetyl-
butan-2-yl;

va mudi hodc N-oxit cia no.

Epoxit cé cong thire (XII)

trong do:

X la di vong khong no c6 6 canh chira 1 hodc 2 nguyén tit nito 1a (céc) nguyén
ttr khéc loai hodc din xuit két vong benz clia n6; mdi géc duoc thé hodc
khong duoc thé bang halogen; xyano; Ci-Cs-alkyl; Ci-Cs-haloalkyl; Ci-Cs-
alkoxy; Ci-Cg-halogenalkoxy; (Ci-Cg-alkoxyimino)-Ci-Cg-alkyl; Cs3-Cs-
xycloalkyl; C3-Cr-halogenxycloalkyl; C»-Cg-alkenyl; hodc C,-Cs-alkynyl,;

va

R! 14 C,-Cs-alkyl; Cs-Cs-xycloalkylalkyl; Cz-Cs-alkenyl; C,-Cs-alkynyl; mdi
géc duoc thé hoic khong dugc thé b%mg halogen; xyano; C;-Cs-alkyl; C;-
Cg-haloalkyl; Ci-Cg-alkoxy; Ci-Csg-halogenalkoxy; (Ci-Cs-alkoxyimino)-
Ci-Cs-alkyl; Cs-Cr-xycloalkyl; Cs-Cr-halogenxycloalkyl; Ca-Cg-alkenyl;
hodc C»-Cs-alkynyl;

va muoi hodc N-oxit cia no.
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Ruou c6 cong thic (XV)
R1
x/\’g
OH )
XV)
trong do:
X 1a di vong khong no ¢6 6 canh chira 1 hodc 2 nguyén tr nito 13 (cac) nguyén

va

va

A

tr khéac loai hoic din xuét két vong benz clia n6; mdi géc duoc thé hoic
khong duge thé bang halogen; xyano; Ci-Cs-alkyl; Ci-Cs-haloalkyl; C1-Cs-
alkoxy; Ci-Cs-halogenalkoxy; (Ci-Cs-alkoxyimino)-Ci-Cg-alkyl; C3-Cs-
xycloalkyl; C3-Cr-halogenxycloalkyl; Co-Cg-alkenyl; hodac Cz-Cs-alkynyl;

1a C»-Cs-alkyl; C4-Cs-xycloalkylalkyl; C>-Cs-alkenyl; C,-Cs-alkynyl; mdi
gdc duge thé hoic khong dugc thé bang halogen; xyano; Ci-Cs-alkyl; Ci-
Cs-haloalkyl; C;-Cg-alkoxy; Ci-Cs-halogenalkoxy; (Ci-Cs-alkoxyimino)-
C1-Cs-alkyl; Cs-Cr-xycloalkyl; Cs-Cr-halogenxycloalkyl; C-Cs-alkenyl;
hodc Co-Cs-alkynyl;

1a clo, brom, iot, O-SO,-C;-Cs-alkyl hoac O-SO»-aryl;

va muoi hodc N-oxit ciia no.
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