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(57) Sang ché dé cap dén hop chat pyrazol hodc mu01 cua no, phuong phap didu ché, ché

pham thudc diét c6 va phuong phap kiém soét cdy trong gay hai. Hop chat pyrazol hoic

mudi ctia n6 ¢ cau tao nhu duoc the hién trong cong thtrc (1):

Rz

trong d6, R la

RN
Jul

trong do, R’, R”’, va R’”’ 1a hydro, C,-C, alkyl, C-C, alkyl duoc halogen hda, C;-C,
alkoxy hodc halogen, R’, R”’, va R’”’ ¢6 thé giéng hodc khac nhau; R, 1a C-C; alkyl; R; 1a
hydro hoic C,-Cy4 alkyl; R; 13 hydro hodc C;-Cg alkyl, phenyl duogc thé tuy y, pyridyl duoc
thé tuy ¥, alkenyl dugc thé tuy y, alkynyl dugc thé tuy y, C,-Cs alkyl carbonyl, C;-Cq
alkoxyl carbonyl, C;-Cy alkyl carbonyl metyl, v.v. Hop chét c6 cau triic pyrazol khong chi
c6 tac dung diét co tuyét voi trén co barnyard, ma con an toan ddi voi lta trong ing dung
sau khi ¢dm chdi. Ngac nhién hon nita, ciing c6 hiéu qua kiém soat tot trén c6 barnyard
khang lai cac thudc diét co chinh, chang han penoxsulam, quinclorac, cyhalofop-butyl,
propanil, v.v.
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Linh vuc ky thuat dwoc dé cap

Séang ché dé cap dén linh vuc thudc trir sau, dic biét dé cap dén hop chét
pyrazol hodc mubi cua né, phuong phép diéu ché, ché pham thude diét co va

viéc st dung chung.
Tinh trang ky thuat ciia sang ché

Co lf“)ng vuc la loai c6 dai quan trong nhét trong rudng lua; dac biét la véi
su phét trién cta cong nghé gieo hat truc tiép, viée quan 1y co 1dng vuc da trd
thanh chia khoa cho viéc gia ting su phét trién ngay cang tang. Mot s6 luong
16n chat diét co léng vuc da duoc phat trién, vi du chéat Gc ché ALS (vi du,
penoxsulam, triafamon, v.v.) va chat (rc ché ACCase (vi du, cyhalofop-butyl,
metamifop, fenoxaprop-p-etyl, clefoxidim, v.v.), tuy nhién, véi viéc ap dung
hang loat céc chét diét co nay, stc khang cta c6 16ng vuc ngay cang tré nén
nghiém trong. P& ¢ bao céo ring, hién nay, nhidu kiéu sinh hoc cé 1ong vuc da
tién hoa khang lai cac thube diét co léng vuc chinh. Do d6, can khéan cép phat
trién mot loai thude diét co khéng co stre khang chéo véi cac loai thube diét co

c6 chu dao hién nay.
Ban chit k§ thuit ciia sang ché

Dé giai quyét vin d& néu trén trong tinh trang k¥ thuat, sang ché cung cép
hop chét pyrazol hodc mudi cta né, phuong phap didu ché, ché pham thude diét
c6 va viée sir dung chung. Ngac nhién 13 d4 tim ra hop chét pyrazol khong chi
c¢6 ¢6 hidu qua tét chdng lai c6 16ng vuc, ma con an toan cho lta khi 4p dung
sau khi nay mam. Ngac nhién hon nita, n6 thé hién hiéu qua tuyét voi trén co
lé)ng vuc khang lai cac thude diét co chinh, chéng han penoxsulam, quinclorac,

cyhalofop-butyl va propanil, v.v.
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M6 ta chi tiét sang ché
Pé dat dugc muc dich néu trén, sang ché cung cép giai phap k¥ thuat sau:

Hop chét pyrazol ¢6 cong thire (I) hodc mubi cia no:

trong do,
R' N,
A /N——
R
R 1a R™ | trong d6 R’, R”, va R””’ 1a hydro, C;-C4 alkyl, C;-C, alkyl

duoc halogen hoa, C;-C4 alkoxyl hodc halogen, R’, R”’, R’ ¢6 thé gidng hoac
khac nhau;

Rl la C]~C3 alkyl,
R, 1a hydro hodc C;-C, alkyl;

R; 13 hydro hodc C;-Cs alkyl, phenyl dugc thé tiy y, pyridyl dugc thé tuy ¥,
alkenyl dugc thé tuy y, alkynyl dugc thé tiy y, C;-C alkyl carbonyl, C;-Cy
alkoxyl carbonyl, C;-C¢ alkyl carbonyl metyl, C,-C¢ alkoxyl carbonyl metyl,
C,-C4 alkyl sulfonyl, C,-C, alkyl sulfonyl duoc halogen hoa, phenylsulfonyl
hodc phenylsulfonyl duoc thé boi alkyl, alkoxyl hodc halogen, benzoyl hodc
benzoyl duoc thé boi halogen, nitro, alkyl hodc alkoxyl, phenoxyl carbonyl
hodc phenoxyl carbonyl dugc thé béi halogen, nitro, alkyl hodc alkoxyl,

benzoyl metyl hodc benzoyl metyl dugc thé béi halogen, nitro, alkyl hodc
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alkoxyl, phenoxyl carbonyl metyl hoc phenoxyl carbonyl metyl dugc thé béi
halogen, nitro, alkyl hodc alkoxyl.

Tét hon la, R*, R>’, va R>”’ 1a hydro, metyl, metoxyl, flo metyl hodc clo, trong
d6, R’, R, R’ ¢6 thé giéng hodc khéc nhau.

R, 1a metyl, etyl hodc isopropyl;
R, 1a hydro, metyl, etyl hodc xyclopropyl;

R; 12 hydro hodic Ci-Cg alkyl, phenyl dugc thé tuy vy, pyridyl duge thé tuy v,
alkenyl dugc thé tuy y, alkynyl dugc thé tuy y, C,-Cs alkyl carbonyl, C;-Cyg
alkoxyl carbonyl, C;-C¢ alkyl carbonyl metyl, C;-Cq alkoxyl carbonyl metyl,
C,-C4 alkyl sulfonyl, C;-C, alkyl sulfonyl dugc halogen héa, phenylsulfonyl
hodc phenylsulfonyl duoc thé béi alkyl, alkoxyl hozc halogen, benzoyl hodc
benzoyl dugc thé boi halogen, nitro, alkyl hodc alkoxyl, phenoxyl carbonyl
hodc phenoxyl carbonyl dugc thé béi halogen, nitro, alkyl hodc alkoxyl,
benzoyl metyl hodc benzoyl metyl dugc thé béi halogen, nitro, alkyl hodc
alkoxyl, phenoxyl carbonyl metyl hodc phenoxyl carbonyl metyl duoc thé boi
halogen, nitro, alkyl hodc alkoxyl.

Hop chét ¢6 cong thue (I11):

SOQCHR>I
R
N,
o

Cl R’
COOH

()
trong do,

R’, R, va R’”’ la hydro, C;-C, alkyl, C;-C, alkyl dugc halogen hoa, C;-Cy4
alkoxyl hodc halogen; R’, R’’, va R’’’ ¢6 thé giéng hodac khac nhau.
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Tét hon 13, R’, R, va R’ 13 hydro, metyl, metoxyl, hodc clo; R’, R, va
R’*’ ¢6 thé gidng hodc khac nhau.

Hop chét c6 cong thire (V):

Ry
NN
0, 0L
R
Cl
RN N
N
=

R" SO,CH,

RI]'

(V)
trong do,

R’, R, va R’ 1a hydro, C;-C,4 alkyl, C;-C4 alkyl duoc halogen héa, C;-Cy4
alkoxyl hodc halogen; R’, R*’, va R’”’ ¢6 thé gidng hodc khéc nhau.

R, 1a C,-C; alkyl;
R, 1a hydro hodc Ci-C, alkyl;

Téthonla, R, R, vaR’> 1a hydro, metyl, metoxyl, hogc clo; R’, R”’, va
R’ ¢6 thé gibng hodc khac nhau.

R, l1a metyl, etyl hodc isopropyl;
R, la hydro, metyl, etyl hodc xyclopropyl,;

Trong dinh nghia cta hop chat néu trén, cac thuat ngit duge st dung,

hodc mot minh hoac két hop véi cac thudt nglr khéc, 1a cac nhom sau:
Halogen dé cap dén flo, clo, brom, hodc iot;

Alkyl d& cap dén alkyl mach thang hodc alkyl mach nhanh;
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Alkyl dugc halogen hoa dé cap dén alkyl mach théng hodc mach nhanh
v6i tht ca hodc mot phin cac nguyén tir hydro dugc thé béi cdc nguyén tir

halogen;

Alkoxyl d& cap dén nhém chirc duoc tao ra bang cach lién két alkyl véi

OXy.

Néu cén thiét, hop chét co cong thire (I) ¢6 thé tao ra mudi tuong Gmg clia
n6 nhd cac phuong phép théng thuong. Mudi ¢ thé & dang bét ky, mién 1a n6
6 thé duogc chép nhan vé mat ndng nghiép, vi du, mubi kim loai kiém (vi du
mubi natri hodc mubi kali), mubi kim loai kiém thd (vi du mubi magie hodc

mudi canxi), hodc mudi amoni (vi du mudi dimetylamin hoac mudi trietylamin).

Hop chét cta sang ché c6 thé ton tai & dang mot hodc nhiéu chit dong
phan 14p thé. Chit ddng phan 1ap thé bao gdm chét ddng phan dbi quang, chét
ddng phan khong ddi anh va chat ddng phan hinh hoc. Tét ca cic chait dong

phan 14p thé nay va hdn hop cta chiing ndm trong pham vi cua sang ché.

Sang ché ciing mé ta phuong phép diéu ché hop chét pyrazol c¢6 cong
thtre (I) hodic mudi cta no, trong dé axit 2-clo-3-brommetyl-4-metylsulfony!

benzoic dugc st dung lam nguyén liéu ban dau.

Séng ché cling mé ta phuong phap diéu ché hop chét pyrazol c¢6 cong

thtrc (I-1) hodc muoi cuia nd, bao gdom cac budc sau:

(1) hop chéit axit 2-clo-3-brommetyl-4-metylsulfonyl benzoic dugc phén Umg
v6i hop chét c6 cong thire (IT) dé thu hop chit c6 cong thire (I1T);

(2) hop chét c¢6 cong thire (IT) duoc phan tmg véi hop chét c6 cong thuc (TV)
dé thu hop chit c¢6 cong thic (V);

(3) hop chét c6 cong thie (V) trai qua phan ung sap xép dé cho ra hop chét c6
cong thire (I) v6i hydro 1a Ry (cu thé 1a cong thie (I-1)); hop chét pyrazol c6
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cong thirc (I-1) hodc mudi ctia n6 c6 thé duge diéu ché nho con dudng phan ing

sau:
Ry~ N
N_R1
OH
XM pan ing N-alkyl ho FoanFy o (V)
J an un -a oa ~
SN} S i T M-
+

NH \T . S~ ™ R' Phan tmg este héa
R

R CooH COOH

() ()

Ry
N-N
0 O_@\R
cl z Phan ting sip xép q

AN \

</ R SO,CH
R SO,CH3 R 2+

-

(V) (-1}

Phén tmg alkyl héa néu trén can dugc thuc hién trong sy c6 mét clia dung
mdi. Dung moi dugc st dung tro véi phan Gng. Dung méi nay thuong la dung
moi phan cuc khong sinh proton, chéng han axetonitril, DMF, DMSO hodc hon

hop dung méi, tt hon 1a axetonitril.

Phan tng N-alkyl hoa dugc dé cap ¢ trén can duoc thuc hién trong su c6
mit cia mot chat kiém, chét nay thuong la hydrua kim loai, chéng han natri

hydrua, kali hydrua, t5t hon 1a natri hydrua.

Nhiét d6 phan ng clia phan ing N-alkyl hoa néu trén thuong nim trong
khoang -10-30°C, t8t hon 1 khoang 0-10°C; thoi gian phan Ung nim trong

khoang 0,5-48 gio, tot hon 1a khoang 1-12 gio.

Pé lam giam thoi gian phan Ung va ting tdc do phan tmg este hoa, phan
g este héa néu trén thuong bao gdm hai budc: thir nhét, hop chit ¢6 cong
thie (III) duoc chuyén hoa thanh axyl clorua tuong (mg cla né; thr hai, axyl
clorua duoc phan tmg véi hop chét ¢é cong thie (IV) dé thu hop chét c6 cong

thire (V). Tic 14, hop chéit ¢6 cong thirc (V) thu duge bang cach cho phan tng

-7-
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hop chit ¢ cong thic (III°) véi hop chit c¢6 cong thire (IV). Hop chat cé cong
thtue (III”) 18 nhu sau:

SO,CH >I
~R

N,

N

Cl R
cocl

()
trong d6, R’, R”’, R”*’ dugc dinh nghia nhu & trén.

Hop chét ¢ cong thire (1) ¢6 thé duoc chuyén héa thanh hop chét ¢6

cong thic (III’) nho con dudng sau:

SO,CH,4 SO,CHs

Sas 5 A0

COOCH COCl
(i) (m)

trong do, R’, R”’, R’’’ dugc dinh nghia nhu & trén.

Phén tng este héa néu trén can duoc thuc hién trong sy ¢6 mit ctia dung
mdi. Dung méi dugc sir dung tro d6i véi phan ing. Dung mdi nay thuong la
dung méi khong sinh proton, hodc phéan cuc hodc khong phan cuc. Vi du,
axetonitril, metylbenzen, dimetylbenzen, diclometan, dicloetan, tetrahydrofuran,

hodc axeton, v.v., tét hon 14 1,2-dicloetan.

Budc thir hai ctia phan Umg este héa can duge thuc hién trong sy c6 mit
ctia chat khir axit; chat khir axit duoc str dung 1a chit kiém thong thuong, hodc
vd co hodc hitu co. Mot hodc nhiéu chét kiém nay c6 thé duoc chon tir cac
carbonat (vi du natri carbonat, kali carbonat), bicarbonat (vi du natri bicarbonat,

kali  bicarbonat), amin (vi du dimetylamin, trietylamin, N,N-
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diisopropyletylamin), va pyridin (vi du pyridin, 4-dimetylaminopyridin), t6t hon

la trietylamin.

Nhiét d6 phan tng cua phan Gmg este héa thuong ndm trong khoang gitta
-10 dén 50°C, t6t hon 1a tir 0 dén 10°C; thoi gian phan Gmg nam trong khoang tir
0,5 dén 24 giv, tét hon 1a tir 1 dén 6 gio.

Phan tmg sép xép dugc thuc hién trong hé théng phan tng ctia phan mg
este hoa, hay dung hon, chét long phan tng cé thé duoc sir dung truc tiép cho
phan tmg sap xép ma khong can bt ky thao tic ndo sau phan ung este hda. Vi
véy, dung moi can cho phan tng sip xép gidng véi dung méi trong phan Ung

este hda da néu trén.

Phén tmg sép xép néu trén bao gdm hai budc. Pau tién, sip xép lai hop
chit c6 cong thire (V); thir hai, diéu chinh pH cta phan tmg. Cu thé, lugng nudc
doi hoi bd sung vao hé thdng phan tmg sau bude thir nhat va hé théng duoc diéu

chinh dén tinh axit. Thong thuong, axit dé diéu chinh pH 1a axit clohydric.

Nhiét d6 phan tng ctia bude thir nhét ctia phan tmg sép xép thuong nim
trong khoang tir 0 dén 100°C, t6t hon 13 tir 40 dén 60°C; thoi gian phan Gng nim
trong khoang tir 0,5 dén 24 gio, t6t hon 13 tir 1 dén 6 gid. Nhiét d§ phan tmg cua
bude didu chinh pH nim trong khoang tir 10 dén 50°C, tét hon 1a tir 10 dén
25°C.

Néu cin, mot luong chat xuc tac thich hop duge bd sung trude phan tng

sap xép. Trong sang ché, chit xtic tac tot hon 14 axeton xyanohydrin.

Hop chét ¢6 cong thie (IIT) va cong thire (V) c6 lién quan trong con
dudng phan tng 1a cac chét trung gian méi va ¢ thé duge sir dung dé diéu ché

hop chét ctia sang ché.

Dé lam tang tinh da dang cta hop chét, cdu tric ctia hop chét c6 cong

thirc (I) v6i hydro 1a Ry (tie 1a cong thirc (I-1)) duge didu chinh cho phu hop

-0
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thong qua thiét ké phan tir, do d6 hop chit ¢6 cong thuc (I) véi R; khong 1a
hydro (tic 1a cong thue (I)) duoc dan xuét. Hop chét pyrazol cé cong thic (1)
c6 lién quan dén sang ché dugc diéu ché bang cach cho phan tng hop chét ¢6

cong thirc (I-1) voi hop chét co cong thie (VI). Con dudng phan tmg nhu sau:

Ra IR
T N-R.

dung méi/chét khir axit 0 R,

+ YRy - Cl-. & ;
Rl 2l _/[ .
LP‘] "~

R’ S0,CH,
L.

M) ()

trong do, Y la halogen, t5t hon 1a clo, brom hodc iot.

Qua trinh diéu ché hop chét ¢ cong thic (I’) néu trén phai duoc thuc
hién trong sy c6 mat cua dung moéi. Dung méi duge sir dung phai tro voi phan
ung. Dung mdi nay thuong 1a dung moi khong sinh proton, hodc phén cuc hoac
khong phan cuc, vi du, axetonitril, metylbenzen, dimetylbenzen, diclometan,

dicloetan, tetrahydrofuran hoac axeton, t5t hon la axetonitril hodc diclometan.

Phuong phép didu ché hop chit co cong thie (I’) can dugc thuc hién
trong sy c6 mat clua chit khir axit; chit khtr axit dugc st dung 1a chat kiém
thong thuong, hoac v6 co hodc hitu co. Mot hodc nhiéu chét kiém nay co thé
duge chon dé sir dung tir céc carbonat (vi du natri carbonat, kali carbonat),
bicarbonat (vi du natri bicarbonat, kali bicarbonat), amin (vi du dimetylamin,
trietylamin, N,N-diisopropyletylamin), va cac pyridin (vi du pyridin, 4-

dimetylaminopyridin), tot hon 13 trietylamin hodc kali carbonat.

Nhiét d6 phan tmg ddi véi qua trinh didu ché cong thirc (I’) thudng nam
trong khoang tir -10 dén 50°C, t&t hon 1a tir 0 dén 20°C; thoi gian phan Ung
thudng nim trong khoang tir 0,1 dén 12 gid, tot hon 12 tir 0,5 dén 3 gio.

-10-
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Sang ché cling mo6 ta ché pham thudc diét co chira mét lugng c6 hiéu qua

diét co cta it nhat mot hop chit pyrazol hodc mudi ctia nd.
Ché pham thudc diét ¢6 cling bao gdm chét phu tro didu ché.

Sang ché ciing d& cap dén phuong phap kiém soét cay trong gy hai, bao
gdm bude 4p dung mot luong 6 hiu qua diét cd cua it nhat mot hop chét
pyrazol hodc mubi ctia n6 hodc ché phdm thude diét co dbi véi cay trong hodc

ving c6 cdy trong gay hai.

Viéc str dung it nhat mot hop chét pyrazol hodc mudi cta nd hoic ché
phim thudc diét co trong viée kiém soat cdy trong gay hai, t6t hon 13, hop chat
pyrazol hodic mudi cta n6é duoc sir dung dé kiém soat cay trong gy hai & mot
loai cdy trdng mong mudn, t6t hon 14, cy tréng mong mudn 14 cy tréng bién

d6i gen hodc cdy trong duoc xir 1y bang k§ thuat chinh stra gen.

Hop chit c¢6 cong thic (I) theo sang ché co hoat tinh diét c6 ndi bat chong
lai mot phd rong 16n céc cay trong c6 hai mot 14 mam va hai 14 mdm quan trong
vé mat kinh té. Céc hop chét hoat dong cling hoat dong hiéu qua trén céc loai ¢d
dai 14u ndm séan sinh ra chdi tir ct, than r& hodc cic co quan 1au nim khac ma rat
kho kiém soat. Trong ngit canh nay, néi chung 1a khong quan trong la cac hop
chét duoc 4p dung trude khi gieo, trude khi ndy mam hodc sau khi nay mam. Cu
thé, cac vi du c6 thé dugc dé cap la méot s6 dai dién vé hé thuc vat co dai mot 14
mam va hai 14 mam c6 thé dugc kiém soat bai cac hop chét cta sang ché, ma
khéng c¢é sy gidi han dbi v6i mot sb loai nhét dinh. Vi du vé cac loai co dai ma
trén d6 hop chét hoat ddng c6 hiéu qua la, tir cac thuc vat mot 1a mam, Avena,
Lolium, Alopecurus, Phalaris, Echinochloa, Digitaria, Setaria va céac loai
Cyperus tlr cac vung cdy hang nam va tr cac loai l&u ndm Agropyron, Cynodon,

Imperata va Sorghum, va cac loai Cyperus ldu nam.

Trong trudng hop céc loai co dai ¢ hai 14 mam, pho hoat dong mé rong

dén cac loai chang han, vi du, Galium, Viola, Veronica, Lamium, Stellaria,

-11-
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Amaranthus, Sinapis, Ipomoea, Sida, Matricaria va Abutilon tir cdc cdy hang
ndm, va Convolvulus, Cirsium, Rumex va Artemisia trong truong hop co6 dai lau
nam. Cac hop chét hoat dong theo sang ché ciing c¢6 hiéu qua kiém soét tt cac
loai thuc vat gay hai ma x4y ra dudi céc diéu kién cua viéc tréng lba chéng han,
vi du, Echinochloa, Sagittaria, Alisma, Eleocharis, Scirpus va Cyperus. Néu céc
hop chit theo sang ché duoc bon vao bé mat dat trude khi ndy mam, sau d6 cay
giéng ¢d dai hodc dugc ngédn nglra hoan toan khéi sy troi 1én, hodc co dai phat
trién cho dén khi ching dat dwoc dén giai doan 14 mdm nhung sau d6 chung
ngumg phat trién, va, cudi ciing, sau ba dén bén tudn trdi qua, ching chét hoan
toan. Néu céc hop chit theo sang ché dugc bén viao bé mat dat trude khi nay
mam, sau d6 cdy giéng co dai hodc duoc ngin ngira hoan toan khoi su trdi 1én,
hodc cé dai phat trién cho dén khi ching dat dugc dén giai doan 14 mam nhung
sau d6 chung ngimg phét trién, va, cudi clng, sau ba dén bdn tudn troi qua,
chiing chét hoan toan. Pic biét, cdc hop chat theo sdng ché thé hién hoat tinh
xudt sdc chéng.lai cac loai Apera spica venti, Chenopodium album, Lamium
purpureum, Polygonum convulvulus, Stellaria media, Veronica hederifolia,

Veronica persica, Viola tricolor va chong lai Amaranthus, Galium va Kochia.

Mic di cac hop chét theo sang ché c6 hoat tinh diét ¢6 tuyét voi chéng lai
¢o dai mot 14 mam va hai 14 mam, cac cdy trdng trong cac cdy trong quan trong
vé mat kinh té chéng han, vi du, lua mi, 1Ga mach, lGa mach den, lua, ngd, cu cai
duong, bong va ddu nanh, khong bi hu hai chut nao, hodc chi & mic khong dang
ké. Pic biét, ching c6 kha nang tuong thich tuyét voi d6i voi ngii cde, ching
han lta mi, Ita mach va ng6, didc biét la la mi. Vi nhiing ly do nay, cac hop
chét cua sang ché rat thich hop dé kiém soat mot cach cé chon loc sur phat trién
clia cdy trong khdng mong mudn trong trong trot dé sir dung trong nong nghiép

hodc trong cdy canh.

Do céc tinh chét diét c6 cua ching, nhiing hop chét hoat tinh nay cling co

thé dugc sir dung dé kiém soat cac cdy co hai trong cac cdy trong duoc biét dén
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hodc van dugc phét trién cdy trong bién dbi gen. Cac cdy trong bién doi gen
thuong co6 céc tinh chit dac biét thuan loi, vi du chdng lai mot s6 loai thude trir
sau, dac biét 1a mot sd loai thude diét co, chéng lai cac bénh thuc vat hodc cac
sinh vat gdy bénh thuc vat, chéng han nhu con trung hoéc vi sinh vat chéng han
nhu ndm, vi khudn hodc vi rat. Céc tinh chét dic biét khac lién quan dén, vi du,
s6 lugng, chét luong, do én dinh luu tri, hop chét va céac thanh phﬁn cu thé cla
san pham thu hoach. Do d6, cdy trdng bién ddi gen cé ham lugng tinh bdt ting
hodc chit luong tinh bot bién ddi hodc nhitng chit ¢ thanh phéan axit béo khac

nhau cua san phém thu hoach dugc biét dén.

Viée st dung cac hop chit ¢ cong thire (I) theo sang ché hodc cac mudi
ctia chiing trong céc cdy trong bién dbi gen quan trong vé mat kinh té va cay
canh, vi du ngli cde, chéng han IGa mi, Ida mach, lta mach den, yén mach, ké,
10a, sén va ngo, hodc trong cac cay tréng nhu cu cai duong, bong, dau nanh, cai
dau, khoai tay, ca chua, ddu Ha Lan va cac loai thyc vat khac 1a dugc uvu tién.
Céc hop chét ¢6 cong thuce (I) c6 thé duoc sir dung t6t hon 1am thude diét co
trong cac nhom cay tréng hitu dung ma c¢6 tinh khang bénh hodc da dugc tao ra
tinh khang bénh béi ky thuat gen ddi véi cac tic dong gay doc hai cia thube

diét co.

Céch thire thong thuong dé tao ra cac cdy trong méi dugc bién doi cac
tinh chét so vé&i cac cdy trong di biét bao gdm, vi du, phuong phap nhan gibng
truyén théng va tao ra dot bién. Ngoai ra, cac cdy trong méi cé céc tinh chét
duoc bién ddi ¢6 thé duoc tao ra véi sy hd trg cia cac phuong phép k§ thuat di
truyén (xem, vi du, EP-A 0 221 044, EP-A 0 131 624). Vi dy, c6 mot s6 trudng
hop dd duoc mé ta vé bién dbi gen trong ciy tréng dé bién dbi lugng tinh bot
duoc téng hop trong cdy trong (vi du WO 92/11376, WO 92/14827, WO
91/19806), cdy trong bién déi gen c6 tinh khang mot s6 loai thude diét ¢ thuoc
nhoém glufosinat- (tham khao, vi du, EP-A 0 242 236, EP-A 0 242 246) hoac
loai glyphosat (WO 92/00377), hodc loai sulfonylure- (EP-A 0 257 993, U.S.
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Pat. No. 5,013,659), cac cay tréng bién ddi gen, vi du bong, c6 kha nang tao ra
doc td Bacillus thuringiensis (doc t& Bt) tao ra sttc dé khang d6i véi mot sé sau
bénh nhét dinh dbi v6i thuc vat (EP-A 0 142 924, EP-A 0 193 259), cic cdy
trong bién dbi gen co thanh phén axit béo bi bién d6i (WO 91/13972).

Nhiéu k§ thuat sinh hoc phan tir cho phép tao ra céc cdy bién dbi gen méi
c6 tinh chat bién ddi da duge biét vé nguyén tac; xem, vi du, Sambrook et al.,
1989, Molecular Cloning, A Laboratory Manual, 2nd ed. Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y.; hodc Winnacker "Gene und
Klone" [Genes and Clones], VCH Weinheim, 2nd edition 1996, hoac Christou,
"Trends in Plant Science" 1 (1996) 423-431). Dé thuc hién cac thao tac k§ thuét
di truyén nhu vdy, c6 thé dua céc phan tir axit nucleic vao c4c plasmid cho phép
d6t bién gen hodc thay déi chudi xay ra bang cach tai két hop chudi ADN. Viéc
sir dung céc quy trinh tiéu chudn néu trén cé thé, vi du, dé thay do6i nén, dé loai
bd céc trinh ty timg phén hoac bd sung cac trinh ty ty nhién hodc téng hop. pé
lién két cac manh ADN véi nhau, c6 thé gin cac bd tiép hop hodc bd lién két

vao cac manh.

Céc té bao thuc vat c6 hoat tinh gidm cuia mot san phém gen co thé duoc
didu ché, vi dy, bang cach biéu hién it nhat mot antisense-ARN thich hop, mot
sense-ARN dé dat duoc hiéu timg ddng tc ché, hodc bing cach biéu hién it nhét
mot ribozyme d& dugc tao dung phu hop, didc biét tach cac ban sao cua san

phédm gen ndi trén.

Cudi ciing ¢6 thé str dung ca hai phan tr ADN ma bao gdm toan bd chudi
ma hda cia mot san phém gen bao gém bét ky trinh ty mét bén co thé c6 mat,
va cac phan tr ADN ma chi bao gdm céc phan cua chudi ma héa, diéu can thiét
cho céc phan nay 1a du dai dé gy ra hiéu tng antisense trong céc té bao. Ciing
¢6 thé str dung céc trinh tw ADN ma c6 muc d6 dong nhét cao déi véi céc trinh

tu ma hoa cia mot san pham gen nhung khong hoan toan giéng nhau.
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Khi biéu hién céc phéan tir axit nucleic trong cay trdng, protein tong hop
c6 thé duoc dinh vi trong khoang mong mudn bat ky ctia cac té bao cay. Tuy
nhién, dé dat duoc su dinh vi trong mot khoang nhét dinh, c6 thé, vi du, lién két
vung ma hda véi cac trinh tuy ADN dam bao sy dinh vi trong mot khoang nhét
dinh. Céc trinh ty nay da duoc biét dén boi nguoi c6 hiéu biét trung binh trong
linh vuc k¥ thudt (xem, vi dy, Braun et al., EMBO J. 11 (1992), 3219-3227,
Wolter et al., Proc. Natl. Acad. Sci. USA 85 (1988), 846-850; Sonnewald et al.,
Plant J. 1 (1991), 95-106).

Céc té bao thuc vat bién ddi gen c6 thé duoc tai sinh cho toan bo cay
trdng bang cach st dung cac ky thuat da biét. Céc cay trong bién doi gen trén
nguyén tic c6 thé 13 cay cua bat ky loai thuc vat mong mudn ndo, tic 14 ca ciy
mdt 14 mam va cay hai 14 mam. Theo cach ndy, c6 thé thu dugc cac cdy trong
bién d6i gen cd céc tinh chit bién dbi boi sy bidu hién qué muc, loai bdé hodc Urc
ché tuong déng (= tu nhién) cc gen hodc cac trinh tu gen hodc béi su biéu hién

khac loai (= bén ngoai) cac gen hodc céc trinh tu gen.

Khi sir dung cac hop chét hoat tinh theo séng ché trong céc cdy trong bién
dbi gen, ngoai cac tac dong chéng lai cac loai thuc vat ¢6 hai c6 thé quan sat
thdy & céac loai cdy trong khac, c6 nhitng tac dong thuong xuyén d6i véi viée ap
dung trong cdy trong bién d6i gen tuong ung, vi du mot phd cac ciy co dai bi
bién ddi hodc dic biét c6 thé duoc kidm soat, ty 18 ing dung duoc didu chinh c6
thé dugc st dung cho tmg dung, t6t hon 14 kha nang két hop tbt véi cac chat diét
c6 ma cdy trong bién ddi gen khang duoc, va anh huéng dén sy ting trudng va
nang suét cua cdy trdng bién dbi gen. Do d6 sang ché cling dé cap dén viéc su
dung cac hop chét theo sang ché 1am thudc diét co dé kiém soét cac thuc vat co

hai trong céc cay trong bién doi gen.

Ngoai ra, cac chét theo sang ché co tinh chét didu chinh ting truong ndi

bat trong cdy trong. Chung tham gia vao qud trinh chuyén héa thuc vat theo
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cach didu tiét va c6 thé duoc sir dung dé kiém soat nhdm dich cac thanh phan
thuc vat va dé tao thuén loi cho viée thu hoach, vi du bé‘mg cach kich thich su
hat nuée va sy phat trién bi kim ham. Hon nita, ching ciing thich hop dé diéu
tiét thong thuong va Gc ché su ting trudong thuc vat khong mong mudn ma
khong phé huy cay trong trong qué trinh. Uc ché sy tang trudng thuc vat dong
mdt vai trd quan trong trong nhidu cdy mot 1a mam va cdy hai 14 mam boi vi su

tri ngu c6 thé dugce giam bdt, hodc ngén chédn hoan toan.

Céc hop chét theo sang ché c¢6 thé dugc 4p dung trong cdc cong thirc
thong thudng & dang bot c6 thé 1am u6t, cac chét ¢o dic c6 thé nhil tuong héa,
dung dich cé kha nang phun, bui hodc hat. Do d6 sang ché ciing d& xuét ché
phdm thubc diét cé chira hop chét cé cong thire (I). Hop chét c6 cong thie (I) c6
thé dugc tao thanh theo nhiéu céch tuy thudc vao cac thong sb sinh hoc va /
hodc hoéa hoc-vét Iy hién hanh. Vi du vé cac lua chon cong thirc thich hop la:
bot ¢6 thé lam udt (WP), bot co thé tan trong nudc (SP), chit c6 dic c6 thé tan
trong nude, chét co dic c6 thé nhii tvong héa (EC), nhii tuong (EW), ching han
nhil twong dau trong nude va nhil trong nudce trong dau, cac dung dich c6 thé
phun duoc, chét ¢ dic huyén ph (SC), chét phan tén trén co s dau hoic nudc,
céc dung dich c6 thé tron 1an vé6i dau, bui (DP), huyén phti bao nang (CS), ché
phdm bao vé hat gidng, hat ding dé gieo rac hodc tng dung vao dat, hat (GR) &
dang vi hat, hat dé phun, hat dugc bao pht va hat hép phu, hat phan tan dugc
trong nudc (WG), hat tan dugc trong nude (SG), cong thuc ULV, vi nang va
sap. Cac loai cong thic riéng biét nay dugc biét dén theo nguyén tic va duoc
md ta, vi du, trong 4n phém Winnacker-Kuhler, "Chemische Technologie"
[Chemical Technology], Volume 7, C. Hauser Verlag Munich, 4th. Edition
1986; Wade van Valkenburg, "Pesticide Formulations", Marcel Dekker, N.Y .,
1973; K. Martens, "Spray Drying" Handbook, 3rd Ed. 1979, G. Goodwin Ltd.

London.
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Céc chét phu trg can thiét, chéng han cac nguyén liéu tro, chét hoat dong
bé mat, dung méi va cac chit phu gia khéc, cling dugc biét dén va duge mo ta,
vi du, trong 4n phdm Watkins, "Handbook of Insecticide Dust Diluents and
Carriers", 2nd Ed., Darland Books, Caldwell N.J., H. v. Olphen, "Introduction
to Clay Colloid Chemistry"; 2nd Ed., J. Wiley & Sons, N.Y.; C. Marsden,
"Solvents Guide"; 2nd Ed., Interscience, N.Y. 1963; McCutcheon's "Detergents
and Emulsifiers Annual", MC Publ. Corp., Ridgewood N.J.; Sisley and Wood,
"Enxyclopedia of Surface Active Agents", Chem. Publ. Co. Inc., N.Y. 1964;
Schonfeldt, "Grenzflchenaktive thylenoxidaddukte" [Surface-active etylene
oxide adducts], Wiss. Verlagsgesell., Stuttgart 1976; Winnacker-Kuchler,
"Chemische Technologie" [Chemical Technology], Volume 7, C. Hauser Verlag
Munich, 4th Edition 1986.

BOt ¢6 thé 1am u6t 14 cac ché phdm c6 thé phan tan ddng nhét trong nudc
va chura, ngoai hop chat hoat tinh va cling nhu 14 chét pha loding hodc chét tro,
cac chit hoat dong bé mit loai ion va/hodc loai khong ion (cdc chét lam udt,
chét 1am phan tan), vi du céc alkyl phenol dugc polyetoxyl hoa, cac rugu béo
dugc polyetoxyl hda, cdc amin béo dugc polyetoxyl hda, cdc polyglycol
etesulfat clia ruou béo, alkansulfonat, alkylbenzensulfonat, natri ligninsulfonat,
natri 2,2'-dinaphtylmetan-6,6'-disulfonat, natri dibutyinaphthalensulfonat hoac
khéc nita 12 natri oleoylmetyltaurinat. Dé diéu ché bot co thé 1am uét, cac hop
chét c6 hoat tinh diét c6 dugc nghién nho, vi du béng thiét bi thong thuong
chéng han méy xay kiéu bua nghién, may xay kiéu quat va may xay bang ludng
khong khi, va dugc tron 1an déng thoi hodc sau do tron vai cac chét hd tro diéu

I'4
A

ché.

Céc chét co dic c6 thé nhil twong hoa duoc didu ché bing cach hoa tan
hop chét hoat tinh trong mdt dung mdi hitu co, vi du butanol, xyclohexanon,
dimetylformamit, xylen hodc khac nita la cac hop chét thom c6 diém so6i tuong

ddi cao hodc cac hydrocarbon hodc hon hop cia cac dung moi, véi viée bo sung
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mot hodic nhiéu chét hoat dong bé mat loai ion va/hoic loai khong ion (chét nhil
trong hoéa). Vi du vé& cac chét nhii twong héa cé thé duoc st dung 1 canxi
alkylarylsulfonat, ching han Ca dodexylbenzensulfonat, hodc céc chit nhi
tuong hoa khong ion, ching han polyglycol este cla axit béo, alkylaryl
polyglycol ete, polyglycol ete cua rugu béo, cac san phdm ngung tu cla
propylen oxit-etylen oxit, alkyl polyete, sorbitan este, vi du este axit béo cua
sorbitan hodc polyoxyetylen sorbitan este, vi du este axit béo clia polyoxyetylen

sorbitan.

Bui thu dugc bang cach nghién hop chét hoat tinh véi céc chét ran dugc
chia nho, vi du tale, dat sét tu nhién, ching han cao lanh, bentonit va pyrophylit,
hodc dét diatomit. Cac chét co dic huyén phu co thé trén co s& nude hoic dau.
Ching c6 thé duoc didu ché, vi du, bang phuong phép xay uét st dung cac may
nghién hat phé) bién c6 trén thi truong, c6 hodc khong cé su bd sung cac chét
hoat dong bé mat nhu da dé cap o trén, vi duy, trong trudng hop cdc dang ché

pham khéc.

Chat nhil twong, vi du chat nhil twong dau trong nuée (EW), co thé duge
diéu ché, vi du bang cdc may khuay, may nghién keo va/hodc mdy tron tinh sir
dung cac dung méi hitu co trong nudce va, néu mudn, cac chat hoat dong bé mat

nhu d3 d& cap ¢ trén, vi dy, trong trudng hop cac dang ché pham khéc.

Hat c6 thé duoc diéu ché béng cach phun hop chét hoat tinh 1én trén vat
lidu tro hap phu, dugc tao hat hoic bang cach ap chét ¢o dac cta hop chit hoat
tinh vao bé mat cua chét mang chéng han cét, cao lanh hodc vat liéu tro duoc
tao hat, bing céc chat lién két két dinh, vi du rugu polyvinyl, natri polyacrylat
hodc dau khoang. Cac hop chét hoat tinh thich hop cling c6 thé duogc tao hat
theo cach thong thuong dé tao ra cac hat phan bon, néu mudn 1am hdn hop véi

phan bén. Cac hat c6 thé phan tén trong nudc thudng dugc didu ché bing cac
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quy trinh thong thuong, ching han sdy phun, ché tao hat tang soi, ché tao hat dia,

trdn bang may tron toc do cao va ép dun ma khong cé vt liu tro ran.

Ddi voi viee diéu ché céc hat béng cach tao hat dia, t?mg s0i, ép dun va
phun, xem cac quy trinh vi du trong 4n pham "Spray-Drying Handbook" 3rd ed.
1979, G. Goodwin Ltd., London; J. E. Browning, "Agglomeration", Chemical
and Engineering 1967, trang 147 ff.; "Perry's Chemical Engineer's Handbook",
5th Ed., McGraw-Hill, New York 1973, pp. 8-57. D4 biét thém chi tiét vé viée
tao ra cac san pham bao vé thuc vat, xem vi du G. C. Klingman, "Weed Control
as a Science", John Wiley and Sons Inc., New York, 1961, trang 81-96 va J. D.
Freyer, S. A. Evans, "Weed Control Handbook", 5th Ed., Blackwell Scientific
Publications, Oxford, 1968, trang 101-103.

Céc cong thuc san pham nong hoéa hoc thudng chua tir 0,1 dén 99% theo
khdi luong, dac biét trong khoang tir 0,1 dén 95% theo khéi luong, hop chét
hoat tinh c6 cong thirc I. O dang bot co thé 1am ué6t, ndng d6 hop chét hoat tinh,
vi du, nAm trong khoang tir 10 dén 90% theo khdi luong, phé“m con lai dén 100%
theo khéi luong bao gdbm céc thanh phan cdu thanh nhu thudng 1€. O dang chét
o dic c6 thé nhil tvong hoa, ndng d6 hop chét hoat tinh ¢ thé nim trong
khoang tr 1 dén 90%, t&t hon 1a tir 5 dén 80%, theo khéi lugng. Céc ché pham &
dang bui chira tir 1 dén 30% theo khdi lwong hop chét hoat tinh, t6t nhat thuong
tir 5 dén 20% theo khéi luong hop chét hoat tinh, trong khi cdc dung dich phun
duge chia tir 0,05 dén 80%, t6t hon 1a trong khoang tir 2 dén 50%, theo khdi
luong hop chét hoat tinh. Trong trudng hop céc hat c6 thé phan tan trong nuéc,
ham luong hop chit hoat tinh phu thude mot phén 12 hop chat hoat tinh & dang
long hodc dang ran va phu thudc vao chét hd tro tao hat, chat don, v.v. duoc sir
dung. Trong céc hat c6 thé phéan tan trong nudc, ham lugng hop chat hoat tinh,
vi du, ndm trong khoéang gitta 1 va 95% theo khdi lugng, tdt hon 1a gitra 10 va

80% theo khéi luong.
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Ngoai ra, cac cong thirc cia hop chat hoat tinh c6 thé bao gdm cac chat
dinh, chat 1am u6t, chét phén tan, chét nhil hoa, chat thim, chéit bao quén, chét
chéng déng, dung mai, chit don, chét mang, chat mau, chét chéng sui bot, chét
trc ché bay hoi va cac bo didu chinh do pH va d6 nhét ma thong thuong trong

modi trudng hop.

Dua trén cdc cong thirc nay cling c6 thé tao ra su két hop véi cac chét co
hoat tinh trir sdu khdc, vi du nhu thudc trir sdu, thudce diét ve, thuoc diét co va
thudc diét nam, cling nhu véi cdce chat an toan, phan bon va/hode céc chat dicu

chinh tang trudéng, vi du ¢ dang hdn hop sén c6 hoiic hdn hop tron 1an.

Céc hop chét hoat tinh thich hop ma c6 thé dugc két hop véi cac hop chét
hoat tinh theo sang ché trong ché phém hdn hop hoic trong bé tron 14, vi du, cac
hop chét hoat tinh da biét dugc mo ta trong vi du World Herbicide New Product
Technology Handbook, China Agricultural Science and Farming Techniques
Press, 2010,9 va trong c4c tai liéu chuyén nganh duoc liét ké trong do. Vi du
cac hop chét hoat tinh sau day c6 thé dugc dé cap dén nhu thude diét c6 ma co
thé duoc két hop véi hop chét co cong thie (1) (luu y: cde hop chét duoc goi
bang "tén thong dung" theo T chirc Qubc té vé Tiéu chuan hoa (ISO) hodc
bing tén goi hoéa hoc, néu thich hop cing véi ma s6 thong thuong): acetoclo,
butaclo, alaclo, propisoclo, metolaclo, s-metolaclo, pretilaclo, propaclo, ethaclo,
napropamit, napropamit quay tir phai sang trdi R, propanil, mefenacet,
diphenamit, diflufenican, ethaproclo, beflubutamit, brombutit, dimethenamit,
dimethenamit-P, etobenzanit, flufenacet, thenylclo, metazaclo, isoxaben,
flamprop-M-metyl, flamprop-M-propyl, allidoclo, pethoxamit, cloanocryl,
cyprazin, mefluidit, monalit, delaclo, prynaclo, terbuclo, xylaclo, dimethaclo,
cisanilit, trimexaclo, clomeprop, propyzamit, pentanoclo, carbetamit,
benzoylprop-etyl, cyprazole, butenaclo, tebutam, benzipram, 1379, dichlofluanit,
naproanilit, diethatyl-etyl, naptalam, flufenacet, benzadox, clothiamit,

clophthalimit, isocarbamit, picolinafen, atrazin, simazin, prometryn, cyanatryn,
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simetryn, ametryn, propazin, dipropetryn, SSH-108, terbutryn, terbuthylazin,
triaziflam, cyprazin, proglinazin, trietazin, prometon, simeton, aziprotryn,
desmetryn, dimethametryn, procyazin, mesoprazin, sebuthylazin, secbumeton,
terbumeton, methoprotryn, cyanatryn, ipazin, cloazin, atraton, pendimethalin,
eglinazin, axit cyanuric, indaziflam, closulfuron, metsulfuron-metyl,
bensulfuron metyl, cloimuron-etyl, tribenuron-metyl, thifensulfuron-metyl,
pyrazosulfuron-etyl, mesosulfuron, iodosulfuron-metyl natri, foramsulfuron,
cinosulfuron, triasulfuron, sulfometuron metyl, nicosulfuron, ethametsulfuron-
metyl, amidosulfuron, etoxysulfuron, xyclosulfamuron, rimsulfuron,
azimsulfuron, flazasulfuron, monosulfuron, monosulfuron-este, flucarbazon-
natri, flupyrsulfuron-metyl, halosulfuron-metyl, oxasulfuron, imazosulfuron,
primisulfuron, propoxycarbazon, prosulfuron, sulfosulfuron, trifloxysulfuron,
triflusulfuron-metyl, tritosulfuron, natri metsulfuron metyl, flucetosulfuron,
HNPC-C, orthosulfamuron, propyrisulfuron, metazosulfuron, aciflofen,
fomesafen, lactofen, floglycofen, oxyflofen, clonitrofen, aclonifen, etoxyfen-
etyl, bifenox, nitroflofen, chlometoxyfen, flodifen, flonitrofen, furyloxyfen,
nitrofen, TOPE, DMNP, PPG1013, AKH-7088, halosafen, -clotoluron,
isoproturon,  linuron, diuron, dymron, fluometuron, benzthiazuron,
metabenzthiazuron, cumyluron, etidimuron, isouron, tebuthiuron, buturon,
clobromuron, metyldymron, phenobenzuron, SK-85, metobromuron, metoxuron,
afesin, monuron, siduron, fenuron, fluothiuron, neburon, cloxuron, noruron,
isonoruron, 3-xyclooctyl-1, thiazfluron, tebuthiuron, difenoxuron, parafluron,
metylamin tribunil, karbutilat, trimeturon, dimefuron, monisouron, anisuron,
methiuron, cloeturon, tetrafluron, phenmedipham, phenmedipham-etyl,
desmedipham, asulam, terbucarb, barban, propham, clopropham, rowmat, swep,
clobufam, carboxazol, cloprocarb, fenasulam, BCPC, CPPC, carbasulam,
butylat, benthiocarb, vernolat, molinat, triallat, dimepiperat, esprocarb,
pyributicarb, xycloat, avadex, EPTC, ethiolat, orbencarb, pebulat, prosulfocarb,

tiocarbazil, CDEC, dimexano, isopolinat, methiobencarb, 2,4-D butyl este,
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MCPA-Na, 2,4-D isooctyl este, MCPA isooctyl este, mudi natri 2,4-D, mudi
dimetylamin 2,4-D, MCPA-thioetyl, MCPA, axit 2,4-D propionic, mudi axit
propionic 2,4-D cao, axit butyric 2,4-D, axit propionic MCPA, mubi axit
propionic MCPA, axit butyric MCPA, axit propionic 2,4,5-D, 2,4,5-D, axit
butyric 2,4,5-D, mudi amin MCPA, dicamba, erbon, clofenac, saison, TBA,
cloamben, metoxy-TBA, diclofop-metyl, fluazifop-butyl, fluazifop-p-butyl,
haloxyfop-metyl, haloxyfop-P, quizalofop-etyl, quizalofop-p-etyl, fenoxaprop-
ethy, fenoxaprop-p-etyl, propaquizafop, cyhalofop-butyl, metamifop,
clodinafop-propargyl, fenthiaprop-etyl, cloazifop-propynyl, poppenate-metyl,
trifopsim, isoxapyrifop, paraquat, diquat, oryzalin, ethalfluralin, isopropalin,
nitralin, profluralin, prodinamin, benfluralin, flucloalin, dinitramina, dipropalin,
clonidin, methalpropalin, dinoprop, glyphosat, anilofos, amoni glufosinat,
amiprophos-metyl, sulphosat, piperophos, bialaphos-natri, bensulit, butamifos,
phocarb, 2,4-DEP, H-9201, zytron, imazapyr, imazethapyr, imazaquin,
imazamox, mudi amoni imazamox, imazapic, imazamethabenz-metyl,
fluroxypyr, fluroxypyr isooctyl este, clopyralit, picloram, trichlopyr, dithiopyr,
haloxydin,  3,5,6-triclo-2-pyridinol,  thiazopyr, fluridon, aminopyralit,
diflufenzopyr, triclopyr-butotyl, Cliodinat, setoxydim, clethodim, xycloxydim,
alloxydim, clefoxydim, butroxydim, tralkoxydim, tepraloxydim, buthidazol,
metribuzin, hexazinon, metamitron, ethiozin, ametridion, amibuzin, bromxynil,
bromxynil octanoat, ioxynil octanoat, ioxynil, dichlobenil, diphenatril,
pyraclonil, cloxynil, iodobonil, flumetsulam, florasulam, penoxsulam,
metosulam, cloransulam-metyl, diclosulam, pyroxsulam, benfuresat, bispyribac-
natri, pyribenzoxim, pyriftalit, pyriminobac-metyl,  pyrithiobac-natri,
benzobicylon, mesotrion, sulcotrion, tembotrion, tefuryltrion, bixyclopyron,
ketodpiradox, isoxaflutol, clomazon, fenoxasulfon, methiozolin, fluazolat,
pyraflufen-etyl,  pyrazolynat, difenzoquat, pyrazoxyfen, benzofenap,
nipyraclofen, pyrasulfotol, topramezon, pyroxasulfon, cafenstrol, flupoxam,

aminotriazol, amicarbazon, azafenidin, carfentrazon-etyl, sulfentrazon,
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bencarbazon, benzfendizon, butafenacil, bromacil, isocil, lenacil, terbacil,
flupropacil, cinidon-etyl, flumiclorac-pentyl, flumioxazin, propyzamit, MK-129,
flumezin, pentaclophenol, dinoseb, dinoterb, dinoterb axetat, dinosam, DNOC,
clonitrophen, medinoterb axetat, dinofenat, oxadiargyl, oxadiazon, pentoxazon,
Flufenacet, fluthiacet-metyl, fentrazamit, flufenpyr-etyl, pyrazon, brompyrazon,
metflurazon, kusakira, dimidazon, oxapyrazon, norflurazon, pyridafol,
quinclorac, quinmerac, bentazon, pyridat, oxaziclomefon, benazolin, clomazon,
cinmetylin, ZJ0702, pyribambenz-propyl, indanofan, natri cloat, dalapon, axit
tricloaxetic, axit monocloaxetic, hexacloaxeton, flupropanat, cyperquat,
bromfenoxim, epronaz, methazol, flurtamon, benfuresat, ethofumesat, tioclorim,
clothal, flocloidon, tavron, acrolein, bentranil, tridiphan, clofenpropmetyl,
thidiarizonaimin, phenisopham, busoxinon, metoxyphenon, saflufenacil,
clacyfos, clopon, alorac, diethamquat, etnipromit, iprymidam, ipfencarbazon,
thiencarbazone-metyl, pyrimisulfan, cloflurazol, tripropindan, sulglycapin,
prosulfalin, cambendiclo, aminoxyclopyraclo, rodethanil, benoxacor, fenclorim,
flurazol, fencloazol-etyl, cloquintocet-mexyl, oxabetrinil, MG/91, cyometrinil,
DKA-24, mefenpyr-dietyl, furilazol, fluxofenim, isoxadifen-etyl, diclomit,
halauxifen-metyl, DOW848, UBH-509, D489, LS 82-556, KPP-300, NC-324,
NC-330, KH-218, DPX-N8189, SC-0744, DOWCOS535, DK-8910, V-53482,
PP-600, MBH-001, KIH-9201, ET-751, KIH-6127 va KIH-2023.

Dé sir dung, cac cong thirc dugc trinh bay & dang c6 san thuong mai, néu
thich hop, duoc pha lodng theo cach thong thuong, vi du bang cach sir dung
nudce trong trudng hop bot cé thé 1am udt, chét ¢ dac co thé nhil tvong hoa,
chét phan tan va hat ¢6 thé phan tan trong nuéc. C4c san phdm & dang bui, hat
dé bon cho dat hoac dé giao ric va cic dung dich ¢ thé phun dugc thuong
khéng dugc pha lodng thém vdi cac chat tro khac trude khi sir dung. Ti 1€ Gmg
dung céac hop chit c6 cong thie (I) doi hoi khdc nhau véi cac diéu kién bén

ngoai, chang han nhiét o, d6 am, ban chat cia thudc diét c6 dugc st dung va
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cac didu kién tuong tu. N6 co thé thay doi trong gi6i han rong, vi du gitra 0,001
va 1,0 kg/ha hodc nhidu hon hop chét hoat tinh, nhung t6t hon 13 gitra 0,005 va
750 g/ha, ddic biét ndm gitra 0,005 va 250 g/ha.

Theo quan diém vé kinh té, su da dang va hoat tinh sinh hoc ctia hgp chét,
t6t hon, cac tac gia téng hop mdt 36 hop chét, mot phén cua chung duoc liét ké
trong bang sau. CAu tao va thong tin clia mot s6 hop chét dugc chi ra trong bang
1. Céc hop chét trong bang 1 duoc liét ké nhim muc dich dé giai thich thém cho
sang ché, ma khong nén dugc 1ay lam giéi han bét ky cua sang ché. Dbi tuong
ctia sang ché khong nén duoc giai thich béi nguoi c6 hiéu biét trung binh trong
linh vuc k§ thuat 1a bi gi6i han boi céc hop chét sau. Céc dit ligu thude tinh chét

vat Iy lién quan dén séang ché chua dugc higu chinh.

Bang 1: CAu tao hop chit va dit lidu 'H NMR

Cong thuc chung ctia chudi hop chat

1
thir tur R; R, R; R HNMR

'H NMR (DMSO-dj,
500 MHz): & 1,99 (s,
3H), 2,12 (s, 3H), 3,26

(s, 3H), 3,37 (s, 3H),
Z/ﬁ}N 3,91 (s, 1H), 5,95 (s,
N 2H), 7,45 (s, 1H), 7,62
(d, 1H, J = 8,0 Hz),
7,73 (s, 1H), 8,10 (d,
1H, J= 8,0 Hz).

01 —CHs, —CHs —H
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02

_CH3

_CH3

'H NMR (DMSO-d;,
500 MHz): 6 2,08 (s,
3H), 3,28 (s, 3H), 3,35
(s, 3H), 3,90 (s, 1H),
5,97 (s, 2H), 6,26 (s,
1H), 7,44 (s, 1H), 7,60
(d, 1H, J = 8,0 Hz),
7,72 (s, 1H), 8,09 (d,
1H, J= 8,0 Hz).

03

_CH3

—CH3

'"H NMR (DMSO-dj,
500 MHz): 6 2,05 (s,
3H), 2,16 (s, 3H), 3,29
(s, 3H), 3,41 (s, 3H),
3,91 (s, 1H), 5,99 (s,
2H), 6,32 (s, 1H), 7,58
(d, 1H, J = 8,0 Hz),
7,75 (s, 1H), 8,05 (d,
1H, J = 8,0 Hz).

04

_CH3

_CH3

'H NMR (DMSO-dj,
500 MHz): & 2,02 (s,
3H), 2,10 (s, 3H), 2,15
(s, 3H), 3,30 (s, 3H),
3,45 (s, 3H), 3,91 (s,
1H), 5,92 (s, 2H), 6,38
(s, 1H), 7,61 (d, 1H, J
= 8,0 Hz), 8,11 (d, 1H,
J=28,0 Hz).

05

_CH3

—CH20H3

'"H NMR (DMSO-dj,
500 MHz): & 1,20 (4,
3H, J = 7,0 Hz), 3,32
(s, 3H), 3,41 (s, 3H),
3,68 (q, 2H, J = 7,0
Hz), 3,91 (s, 1H), 5,93
(s, 2H), 7,39 (s, 1H),
7,56 (d, 1H, J = 8,0
Hz), 7,67 (s, 1H), 7,98
(d, 1H, J= 8,0 Hz).

06

'—'CH3

—CH,CHj

'H NMR (DMSO-d;,
500 MHz): & 1,15 (t,
3H, J = 7,0 Hz), 3,21
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(s, 3H), 3,50 (s, 3H),
3,62 (q, 2H, J = 7,0
Hz), 3,89 (s, 1H), 5,85
(s, 2H), 6,23 (s, 1H),
7,31 (s, 1H), 7,51 (s,
1H), 7,71 (d, 1H, J =
8,0 Hz), 8,11 (d, 1H, J
= 8,0 Hz).

07

——CH3

'H NMR (DMSO-dy,
500 MHz): & 1,99 (s,
3H), 3,27 (s, 3H), 3,52
(s, 3H), 3,90 (s, 1H),
5,89 (s, 2H), 7,23 (s,
1H), 7,33 (s, 1H), 7,49
(s, 1H), 7,69 (d, 1H, J
= 8,0 Hz), 8,11 (d, 1H,
J= 28,0 Hz).

08

_CH3

'H NMR (DMSO-dj,
500 MHz): & 2,21 (s,
3H), 3,37 (s, 3H), 3,59
(s, 3H), 3,92 (s, 1H),
5,96 (s, 2H), 6,28 (s,
1H), 7,37 (s, 1H), 7,54
(s, 1H), 7,66 (d, 1H, J
= 8,0 Hz), 8,09 (d, 1H,
J=8,0 Hz).

09

—'CHg

'"H NMR (DMSO-d,,
500 MHz): & 2,07 (s,
3H), 2,19 (s, 3H), 3,22
(s, 3H), 3,49 (s, 3H),
3,91 (s, 1H), 5,87 (s,
2H), 6,25 (s, 1H), 7,55
(s, 1H), 7,65 (d, 1H, J
= 8,0 Hz), 7,99 (d, 1H,
J=18,0 Hz).

10

_CH3

'H NMR (DMSO-d,,
500 MHz): & 3,16 (s,
3H), 3,43 (s, 3H), 3,92
(s, 1H), 5,91 (s, 2H),
721 (s, 1H), 7,30 (s,
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1H), 7,53 (s, 1H), 7,66
(d, 1H, J = 8,0 Hz),
8,08 (d, 1H, J = 8,0
Hz).

11

_“CH3

'"H NMR (DMSO-d,
300 MHz): & 0,67-1,42
(m, 4H), 2,39 (s, 1H),
3,14 (s, 3H), 3,77 (s,
3H), 3,90 (s, 1H), 5,81
(s, 2H), 7,55 (s, 1H),
7,64 (d, 1H, J = 7.8
Hz), 7,93 (d, 1H, J =
7,8 Hz), 8,06 (s, 1H).

12

—‘CH3

'H NMR (DMSO-d;,
300 MHz): 6 0,61-1,38
(m, 4H), 1,95 (s, 3H),
2,41 (s, 1H), 3,16 (s,
3H), 3,55 (s, 3H), 3,90
(s, 1H), 5,84 (s, 2H),
7,57 (s, 1H), 7,62 (d,
1H, J = 7,8 Hz), 7,91
(d, 1H, J = 7,8 Hz),
8,07 (s, 1H).

13

_CHg

'"H NMR (DMSO-dj,
300 MHz): & 0,64-1,40
(m, 4H), 2,23 (s, 3H),
2,39 (s, 1H), 3,14 (s,
3H), 3,53 (s, 3H), 3,77
(s, 3H), 3,90 (s, 1H),
5,81 (s, 2H), 6,28 (s,
1H), 7,64 (d, 1H, J =
7,8 Hz), 7,93 (d, 1H, J
=17,8 Hz).

14

_CH3

'"H NMR (DMSO-d,,
300 MHz): 6 0,70-1,47
(m, 4H), 2,23 (s, 3H),
2,39 (s, 1H), 3,53 (s,
3H), 3,90 (s, 1H), 5,98
(s, 2H), 6,26 (s, 1H),
7,43 (s, 1H), 7,65 (d,
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1H, J = 7,8 Hz), 7,74
(s, 1H), 8,10 (d, 1H, J
= 7,8 Hz).

15

—CH2CH3

—CH3

'H NMR (DMSO-d,,
500 MHz): & 1,18 (4,
3H, J = 7,0 Hz), 2,08
(s, 3H), 3,28 (s, 3H),
3,68 (q, 2H, J = 7,0
Hz), 3,90 (s, 1H), 5,97
(s, 2H), 6,26 (s, 1H),
7,44 (s, 1H), 7,60 (d,
1H, J = 8,0 Hz), 7,72
(s, 1H), 8,09 (d, 1H, J
= 8,0 Hz).

16

_CH2CH3

'—'CH3

'H NMR (DMSO-dj,
500 MHz): & 1,14 (t,
3H, J = 7,0 Hz), 1,99
(s, 3H), 2,12 (s, 3H),
3,26 (s, 3H), 3,65 (q,
2H, J = 7,0 Hz), 3,91
(s, 1H), 5,95 (s, 2H),
7,45 (s, 1H), 7,62 (d,
1H, J = 8,0 Hz), 7,73
(s, 1H), 8,10 (d, 1H, J
= 8,0 Hz).

17

_CHQCHs

_CH3

'H NMR (DMSO-dj,
500 MHz): ¢ 1,16 (4,
3H, J = 7,0 Hz), 2,02
(s, 3H), 2,10 (s, 3H),
2,15 (s, 3H), 3,30 (s,
3H), 3,67 (q, 2H, J =
7,0 Hz), 3,91 (s, 1H),
5,92 (s, 2H), 6,38 (s,
1H), 7,61 (d, 1H, J =
8,0 Hz), 8,11 (d, 1H, J
= 8,0 Hz).

18

—CH2CH3

'TH NMR (DMSO-d,,
500 MHz): & 1,15 (4,
3H, J = 7,0 Hz), 3,21
(s, 3H), 3,69 (q, 2H, J
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= 7,0 Hz), 3,89 (s, 1H),
5,85 (s, 2H), 6,23 (s,
1H), 7,20 (s, 1H), 7,31
(s, 1H), 7,51 (s, 1H),
7,71 (d, 1H, J = 8,0
Hz), 8,11 (d, 1H, J =
8,0 Hz).

19

_CH2CH3

'H NMR (DMSO-d;,
500 MHz): ¢ 1,18 (t,
3H, J = 7,0 Hz), 1,99
(s, 3H), 3,27 (s, 3H),
3,66 (q, 2H, J = 7,0
Hz), 3,90 (s, 1H), 5,89
(s, 2H), 7,23 (s, 1H),
7,33 (s, 1H), 7,49 (s,
1H), 7,69 (d, 1H, J =
8,0 Hz), 8,10 (d, 1H, J
= 8,0 Hz).

20

_CH20H3

'"H NMR (DMSO-d,,
500 MHz): & 1,17 (1,
3H, J = 7,0 Hz), 2,07
(s, 3H), 2,19 (s, 3H),
3,22 (s, 3H), 3,68 (q,
2H, J = 7,0 Hz), 3,91
(s, 1H), 5,87 (s, 2H),
6,25 (s, 1H), 7,55 (s,
1H), 7,65 (d, 1H, J =
8,0 Hz), 7,99 (d, 1H, J
= 8,0 Hz).

21

—CH2CH3

'"H NMR (DMSO-dj,
300 MHz): 6 0,70-1,47
(m, 7H), 2,22 (s, 3H),
2,38 (s, 1H), 3,67 (q,
2H, J = 7,0 Hz), 3,90
(s, 1H), 5,88 (s, 2H),
6,26 (s, 1H), 7,43 (s,
1H), 7,65 (d, 1H, J =
7,8 Hz), 7,74 (s, 1H),
8,10 (d, 1H, J = 7,8
Hz).
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22

—CH,CHs

'"H NMR (DMSO-d,,
300 MHz): 6 0,61-1,38
(m, 7H), 1,95 (s, 3H),
2,41 (s, 1H), 3,16 (s,
3H), 3,69 (q, 2H, J =
7,0 Hz), 3,90 (s, 1H),
5,84 (s, 2H), 7,57 (s,
1H), 7,62 (d, 1H, J =
7,8 Hz), 7,91 (d, 1H, J
=7,8 Hz), 8,07 (s, 1H).

23

_‘CH2CH3

'H NMR (DMSO-d,,
300 MHz): & 0,64-1,40
(m, 7H), 2,23 (s, 3H),
2,39 (s, 1H), 3,14 (s,
3H), 3,65 (q, 2H, J =
7,0 Hz), 3,77 (s, 3H),
3,91 (s, 1H), 5,81 (s,
2H), 6,28 (s, 1H), 7,64
(d, 1H, J = 7,8 Hz),
7,93 (d, 1H, J = 7,8
Hz).

24

_CH2CH3

—CHQCH3

'H NMR (DMSO-d;,
500 MHz): & 1,08 (t,
3H, J = 7,0 Hz), 1,18
(t, 3H, J = 7,0 Hz),
2,74 (q, 2H, J = 7,0
Hz), 3,28 (s, 3H), 3,68
(q, 2H, J = 7,0 Hz),
3,90 (s, 1H), 5,97 (s,
2H), 6,26 (s, 1H), 7,44
(s, 1H), 7,60 (d, 1H, J
= 8,0 Hz), 7,72 (s, 1H),
8,09 (d, 1H, J = 8,0

Hz).

25

—CH,CH,

_CH20H3

H4C
—H
—H
—H

H4C
—H

'H NMR (DMSO-d;,
500 MHz): & 1,05 (4,
3H, J = 7,0 Hz), 1,14
(t, 3H, J = 7,0 Hz),
1,99 (s, 3H), 2,72 (q,
2H, J = 7,0 Hz), 3,26
(s, 3H), 3,65 (q, 2H, J |
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= 7,0 Hz), 3,91 (s, 1H),
5,95 (s, 2H), 7,45 (s,
1H), 7,62 (d, 1H, J =
8,0 Hz), 7,73 (s, 1H),
8,10 (d, 1H, J = 8,0
Hz).

'H NMR (DMSO-d;,
500 MHz): 6 0,99 (t,
3H, J = 7,0 Hz), 1,16
(t, 3H, J = 7,0 Hz),
2,10 (s, 3H), 2,15 (s,
3H), 2,77 (q, 2H, J =
7,0 Hz), 3,30 (s, 3H),
3,67 (q, 2H, J = 7,0
Hz), 3,91 (s, 1H), 5,92
(s, 2H), 6,38 (s, 1H),
7,61 (d, 1H, J = 8,0
Hz), 8,11 (d, 1H, J =
8,0 Hz).

'H NMR (DMSO-dj,
300 MHz): & 0,70-1,47
(m, 10H), 2,22 (s, 3H),
2,38 (s, 1H), 3,62-3,72
(m, 1H), 3,90 (s, 1H),
5,88 (s, 2H), 6,26 (s,
1H), 7,43 (s, 1H), 7,65
(d, 1H, J = 7,8 Hz),
7,74 (s, 1H), 8,10 (d,
1H, J=7,8 Hz).

'H NMR (DMSO-dj,
500 MHz): & 1,18 (d,
6H, J = 7,0 Hz), 1,99
(s, 3H), 3,27 (s, 3H),
3,66-3,77 (m, 1H),
3,90 (s, 1H), 5,89 (s,
2H), 7,23 (s, 1H), 7,33
(s, 1H), 7,49 (s, 1H),
7,69 (d, 1H, J = 8,0
Hz), 8,10 (d, 1H, J =
8,0 Hz).
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29

—CHZCH;:,

'H NMR (DMSO-d,,
500 MHz): 8 1,05-1,12
(m, 9H), 2,08 (s, 3H),
2,18 (s, 3H), 2,69 (q,
2H, J = 7,0 Hz), 3,41
(s, 3H), 3,60-3,71 (m,
1H), 3,90 (s, 1H), 5,90
(s, 2H), 6,42 (s, 1H),
7,66 (d, 1H, J = 8,0
Hz), 8,12 (d, 1H, J =
8,0 Hz).

30

H,C” “CH,

_CH3

'H NMR (DMSO-d,,
500 MHz): & 1,20 (d,
6H, J = 7,0 Hz), 2,32
(s, 3H), 3,41 (s, 3H),
3,65-3,74 (m, 1H),
3,91 (s, 1H), 5,93 (s,
2H), 7,39 (s, 1H), 7,56
(d, 1H, J = 8,0 Hz),
7,67 (s, 1H), 7,98 (d,
1H, J = 8,0 Hz).

31

_CH3

—CH3

/ﬁ\OCH2CH3

'H NMR (DMSO-d;,
500 MHz): 6 1,14 (1,
3H, J = 7,0 Hz), 1,99
(s, 3H), 2,18 (s, 3H),
3,31 (s, 3H), 3,45 (s,
3H), 4,05 (q, 2H, J =
7,0 Hz), 5,98 (s, 2H),
7,44 (s, 1H), 7,65 (d,
1H, J = 8,0 Hz), 7,77
(s, 1H), 8,09 (d, 1H, J
= 8,0 Hz).

32

'—CHS

_CHg

11
_§—CH2CH3

'H NMR (DMSO-d,,
500 MHz): & 1,54 (t,
3H, J = 7,5 Hz), 1,98
(s, 3H), 2,13 (s, 3H),
3,30 (s, 3H), 3,42 (s,
3H), 3,55 (q, 2H, J =
7,5 Hz), 5,96 (s, 2H),
7,42 (s, 1H), 7,66 (d,
1H, J = 8,0 Hz), 7,78
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(s, 1H), 8,10 (d, 1H, J
= 8,0 Hz).

33

_CH3

_CH3

'H NMR (DMSO-dj,
500 MHz): & 1,66 (s,
3H), 1,96 (s, 3H), 2,29
(s, 3H), 2,35 (s, 3H),
3,21 (s, 3H), 3,66 (s,
3H), 5,70 (s, 2H), 5,84
(s, 1H), 6,81 (d, 2H, J
= 8,0 Hz), 7,09 (d, 2H,
J = 8,0 Hz), 7,72 (d,
1H, J = 8,0 Hz), 8,14
(d, 1H, J= 8,0 Hz).

34

__CH3

_CH3

'H NMR (DMSO-d,
500 MHz): & 1,62 (s,
3H), 1,93 (s, 3H), 2,38
(s, 3H), 3,23 (s, 3H),
3,64 (s, 3H), 5,76 (s,
2H), 5,88 (s, 1H), 6,93
(d, 2H, J = 8,0 Hz),
7,03 (¢, 1H, J = 8,0
Hz), 7,30 (t, 2H, J =
8,0 Hz), 7,69 (d, 1H, J
= 8,0 Hz), 8,11 (d, 1H,
J=28,0 Hz).

35

—CH3

—CHg

CHs o
]
HeC~C-0—X

CH3 H2C_

'"H NMR (DMSO-d,
500 MHz): & 1,40 (s,
OH), 1,65 (s, 3H), 1,95
(s, 3H), 2,34 (s, 3H),
3,20 (s, 3H), 3,65 (s,
3H), 4,90 (s, 2H), 5,71
(s, 2H), 5,83 (s, 1H),
7,70 (d, 1H, J = 8,0
Hz), 8,13 (d, 1H, J =
8,0 Hz).

36

~CH3

'——CH3

O‘C H,CH3

'H NMR (DMSO-d,,
500 MHz): 6 1,26 (t,
3H, J = 7,0 Hz),1,04
(s, 3H), 1,93 (s, 3H),
2,33 (s, 3H), 3,18 (s,
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3H), 3,66 (s, 3H),
4,18(q, 2H, J = 7,0
Hz), 5,70 (s, 2H), 5,82
(s, 1H), 7,72 (d, 1H, J
— 8,0 Hz), 8,12 (d, 1H,
J=8,0 Hz).

37

_CH3

_CH3

—CH20H3

'"H NMR (DMSO-d,,
500 MHz): & 0,96 (4,
3H, J = 7,0 Hz) 1,68
(s, 3H), 1,97 (s, 3H),
2,37 (s, 3H), 3,23 (s,
3H), 3,69 (s, 3H),
3,93(q, 2H, J = 7,0
Hz), 5,74 (s, 2H), 5,85
(s, 1H), 7,69 (d, 1H, J
= 8,0 Hz), 8,10 (d, 1H,
J=8,0 Hz).

38

_CH3

—CH3

—CH,CHyCH,CHoCHy

'H NMR (DMSO-dj,
500 MHz): & 0,90-1,15
(m, 9H), 1,66 (s, 3H),
1,99 (s, 3H), 2,39 (s,
3H), 3,25 (s, 3H), 3,71
(s, 3H), 3,82 (q, 2H, J
=7,0 Hz), 5,72 (s, 2H),
5,86 (s, 1H), 7,70 (d,
1H, J = 8,0 Hz), 8,10
(d, 1H, J= 8,0 Hz).

39

—CH3

_CH3

'"H NMR (DMSO-dj,
500 MHz): 6 1,64 (s,
3H), 1,93 (s, 3H), 2,06
(s, 3H), 2,33 (s, 3H),
3,18 (s, 3H), 3,66 (s,
3H), 5,70 (s, 2H), 5,82
(s, 1H), 7,72 (d, 1H, J
= 8,0 Hz), 8,12 (d, 1H,
J=28,0 Hz).

40

_CH3

_CH3

'H NMR (DMSO-dy,
500 MHz): & 1,66 (s,
3H), 1,93 (s, 3H), 2,34
(s, 3H), 3,22 (s, 3H),
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3,68 (s, 3H), 5,71 (s,
2H), 5,86 (s, 1H), 7,46
(d, 1H, J = 8,0 Hz),
7,71 (d, 1H, J = 8,0
Hz), 7,78 (d, 1H, J =
8,0 Hz), 8,16 (d, 1H, J
= 8,0 Hz).

4]. —CHg

mCHg

'H NMR (DMSO-dj,
500 MHz): & 2,02 (s,
3H), 2,15 (s, 3H), 3,30
(s, 3H), 3,91 (s, 1H),
5,92 (s, 2H), 6,38 (s,
1H), 7,61 (d, 1H, J =
8,0 Hz), 8,11 (d, 1H, J
= 8,0 Hz).

Vi du thue hién sang ché

Noi dung cla sang ché duoc md ta & trén con duge giai thich thém nho

cac phuong 4n sau, va khong nén dugc hiéu boi nguoi cé hiéu biét trung binh

trong 1inh vuc k¥ thuat 1a sang ché bi giéi han boi cac phuong 4n nay: k§ thuéat

bat ky dat duoc trén co s& noi dung cla sing ché phai duoc bao gdm trong

pham vi ctia sdng ché. Cac thong s cong nghé va hiéu suat san xuat trong cac

phuong an dugc trinh bay ma khong t61 uu hoa.

Vidul

Phuong phap dé diéu ché hop chét 01 trong bang 1 dugc giai thich trong

phuong an nay.

Budc 1: téng hop chét trung gian (a)

H

N,N
\ /Z *
CHs

S0O2CH;

Br NaH/ CH;CN
5-10°C

Cl
COOH
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50ml axetonitril dugc bd sung vao binh ba c6 250ml. Binh dugc dat trong mot
chiu nuéc d4, va nhiét do duoc kiém soét trong khoang 5 dén 10°C. 3,0g
(0,075mol) NaH dugc can va duoc bd sung chdm vao binh ba c6. Nhiét do phan
g duoc kiém soat dudi 10°C. Sau d6 3g (0,036mol) 4-metylpyrazol dugc hoa
tan trong mot lugng nho axetonitril, dung dich dugc dua vao phéu nho giot va
dugc bd sung timg giot vao hé théng & khoang 0°C. Hon hop thu duoc duoc
khudy dudi diéu kién chau nudc d4 sau khi b6 sung. Khi nhiét d6 ctia hé thong
6n dinh, 10g (0,030mol) axit 2-clo-3-brommetyl-4- metylsulfonylbenzoic dugc
can va duoc bd sung chdm vao hé théng theo tung dot & nhiét do duoc kiém
so4t khong 16n hon 10°C. Hé théng duoc khudy trong chau nuéc d4. Phan Gmg
dugc kiém tra bang HPLC cho dén khi nguyén liéu duoc tiéu thu hoan toan.
Axetonitril duoc loai bo bang cach bay hoi quay. 200ml nuée duge b6 sung vao
phan con lai. HCI duge bd sung timg giot, hon hop thu dugc duge khudy & nhiét
do phong dé két tha céc ph?m tt rén. Céc phén tr rén dugc thu hoi b@ing cach loc
huat dé thu duogc chét rdn mau tréng nhat, 13 chit trung gian (a). Chét trung gian

,“"‘. A 5 ',’}“
SuU uullyg ucp

trong 16 say d

b
C»
([»

nay duoc sdy kh
Budc 2: tong hop chit trung gian (b)

SO,CHj SO,CH,4

¢OCI N
W, == K
Cl CHj
(b)

COOH cocl
(a)

10g (0,030mol) chét trung gian (a) duoc can va duge bd sung vao binh 250ml,
sau d6 dugc bd sung bang 50ml dicloetan va mot lugng nhé DMF lam chét xuc
tac. Sau d6 5g (0,039mol) oxalyl clorua dugc hoa tan vao mdt luong nho
dicloetan. Dung dich duogc dua vao phéu nho giot, va dugc nho giot vao hé
théng & nhiét d6 phong. Hé thong dugc tiép tuc khudy trong khoang 2 gio ¢
nhiét d6 phong sau khi nho giot dé thu dugc dung dich phan tGng chua chat
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trung gian (b). Dung dich phan tmg duogc sir dung truc tiép cho phan tmg tiép

theo ma khong can bat ky xir 1y nao.

Budc 3: tong hop hop chat 01

CHs,
SO,CH
SO,CHj ﬂ SO,CH3 . ,CH, )
N,\Nj\ oy Nd\ N\g\
= CHs CHy (CHa)2C(OH)CN /EtsN cl CHa
° A o cHs : I
cocl EtaN 0 _(/\,N( 50-60°C o —
N HO N
HaC v
3
(b) © N

4,0g (0,036mol) 1,3-dimetyl-5-pyrazol-ol dugc cén va dugc bd sung vao binh
ba ¢b 250ml. 50ml 1,2-dicloetan dugc bd sung dé hoa tan. 12g (0,12mol)
trietylamine dugc can va duge bd sung vao hé théng. Dung dich phan tng chuia
chét trung gian (b) (0,030mol) duge nhd giot vao hé thdng dudi diéu kién cua
chau nudc da va su bao vé béng khi argon. Phan Uing duoc kiém tra bé‘mg HPLC
sau 1 gio. Dung dich phan tmg chira chét trung gian (c) thu dugc sau khi nguyén
liéu thd duoc tiéu thu hoan toan. 3,0g (0,030mol) trietylamine va 0,5ml axeton
xyanohydrin dugc bd sung vao dung dich phan ting chira chét trung gian (c) véi
su bao vé cta khi argon, ¢ nhiét do kiém soét trong khoang tir 50 dén 60°C, va
duoc phan tng trong 2 gid. HPLC duoc st dung dé kiém tra phan tng. 100ml
nuée duge bd sung khi phan Gng hoan thanh, sau d6 nhé giot cham HCl cung
véi khudy ¢ nhiét do phong cho dén khi d6 pH dugc diéu chinh dén khoang 3.
L6p nude duoc loai b bang cach chiét. Lép hiru co dugc rira 2 14n bang 200ml
nuée, duoc sy kho bang natri sulfat khan, dung moi hitu co duge loai bo béng
cach bay hoi quay dé thu 8,1g chat ran dang bot mau nau nhat, tie 1a hop chat
01. Ham luong duge xé4c dinh bing HPLC 13 93,9% va hiéu suat 1a 67,8%.

Xem dit liéu '"H NMR trong bang 1.
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Céc vi du 2-4 md t4 qua trinh téng hop hop chét 02 dén hop chét 04, tuong tmg,
phuong phép tong hop chung tuong tu véi phuong phap téng hop ctia vi du 1,

vi vay viéc md ta khong dugc néu & day.

Vidu5

Vi du nay md ta qua trinh téng hop hop chat 05 trong bang 1.
Bude 1: tdng hop chit trung gian (d)

SO,CH;z SO,CH4 SO,CHjz

H Cl Cl
N NaH / CHsCN = . N/j/
N /Z + Br_Nan / CRzCN N\/j _H* -
\ \ N N
Cl 5-10°C cl Cl

Cl COOH COONa COOH
(d)

50ml axetonitril dugc can va duoc bd sung vao binh ba cb 250ml, va duoc dat
trong mot chau nude da ¢ nhiét 4o kiém soat trong khoang tir 5 dén 10°C. 4,4¢
(0,11mol) NaH dugc can va duoc bd sung chdm vao binh & nhiét do kiém so4t
khong 1én hon 10 °C. 4,6g (0,045mol) 4-clopyrazol dugc can va duge hoa tan
bang mot luong nho axetonitril, dung dich duge dua vao phéu nho giot va duge
b6 sung timg giot khi hé théng dugc lam lanh dén khoang 0°C. Dung dich thu
duge duoc duy tri khudy trong chdu nuée da sau khi bd sung. Sau khi nhiét do
cua hé théng on  dinh, 10g  (0,030mol) axit 2-clo-3-brommetyl-4-
metylsulfonylbenzoic dugc can va duoc b6 sung vao hé thdng theo ting dot &
nhiét d6 kiém soat khong 1én hon 10°C va dugc duy tri khqu trong chau nudc
d4. Phan tng duoc kiém tra bing HPLC cho dén khi nguyén liéu thd duoc tiéu
thu hoan toan. Axetonitril duoc loai bo bang cach bay hoi quay. 200ml nudc
duoc bd sung vao phan con lai, sau d6 HCI dugce b6 sung chadm timg giot va
duoc khudy & nhiét d6 phong dé két tia cac phan tir ran. Cac phén tr rin dugc
thu hdi bing céach loc hit dé thu dugc chit rén mau tring nhat, tic 12 chat trung

gian (d). Chét trung gian nay dugc sdy kho trong 1o sdy dé sir dung tiép.

Bude 2: tong hop chat trung gian (e)
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10,5g (0,030mol) chét trung gian (d) duwoc can va duge dua vao binh 250ml, va
duoc bd sung bang 50ml dicloetan va mét luong nhd DMF lam chit xuc tac.
Sau d6 5g (0,039mol) oxalyl clorua dugc can va dugc hoa tan vao mot lugng
nho dicloetan. Dung dich dugc dua vao phéu nho giot va duge nho giot vao hé
théng & nhiét do phong. Hé théng dugc duy tri khudy trong khoang 2 gid &
nhiét d6 phong sau khi bd sung dé thu duogc dung dich phéan {mg chira chat trung
gian (e). Dung dich phan ing dugc st dung truc tiép cho phan tmg tiép theo ma

khéng can bt ky xur Iy ndo.
Budc 3: tong hop hop chit 05
CH,CHj

SO,CH
SOZCH3 / \ OZCHS 2 3 cl
~ ! N ~© N T

N (CH2),C(OH)CN / Et3N N
CH;CH3 50-60°C

(e) ) 05

4,5g (0,036mol) 1-metyl-3-etyl-5-pyrazol-ol duoc can va duoc b6 sung vao
binh ba ¢6 250ml, va duoc bd sung bang 50ml 1,2-dicloetan dé hoa tan. 12g
(0,012mol) trietylamin dugc can va dugc dua vao hé théng. Dung dich phan
g chira chét trung gian (e) (0,030mol) dugc nhod giot vao hé théng trong mot
chu nudc da véi sy bao vé cua khi argon. Phan tmg duoc kiém tra biang HPLC
sau mot gid, dung dich phan tng chira chat trung gian (f) thu dugc sau khi
nguyén liéu thd dugc tiéu thu hoan toan. 3,0g (0,030mol) trietylamin va 0,5ml
axeton xyanohydrin dugc bd sung vao dung dich phan tmg chira chét trung gian

(f) v6i su bao vé cua khi argon, & nhiét do dugc kiém soat trong khoang tir 40
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dén 50°C, va duoc phan Umg trong 2 gid. Phan tmg duge kiém tra bing HPLC.
100m! nuéc duge bd sung sau khi phan tng hoan thanh, sau d6 HCI duoc bd
sung chdm ting giot cung véi khudy & nhiét do phong cho dén khi pH duoc
diéu chinh dén khoang 3. L6p nuée duge loai b bang cach chiét, va 16p hitu co
duoc rira 2 14n bing 200ml nuée, dugc say kho bang natri sulfat khan, dung moi
hitu co duoc loai bd bang cach bay hoi quay dé thu 6,7g chét rdn dang bot mau
nau dam, tac 1a hop chit 05. Ham luong duoc x4c dinh b%mg HPLC la 86,8%
and hiédu suét 1a 42,4%.

Xem dit liéu 'H NMR trong bang 1.

Vi du 6 mé t& qua trinh téng hop hop chit 6, phuong phap tdng hop hop chat

nay tuong tu nhu & vi du 5, vi vAy viéc mo ta khoéng duoc néu & day.
Vidu7

Vi du ndy mé ta qua trinh tong hop hop chét 07 trong bang 1.

Bude 1: tdng hop chit trung gian (a)

Xem vidu 1.

Bude 2: tng hop chit trung gian (b)

Xem vidu 1.

Budc 3: téng hop hop chat 07

SO,CH
SO,CH3 /[_\\ $02CHs \ e
| N 'e) ,/N ARy Z N X
&, e G0 (-

= CHs N CH.. (CHg)2C(OH)CN / EtsN X CHj
Cl CHy —— \ _C

cocl EtsN o0 ﬂ 50-60°C o’ /7\/—\\

N~ HO >N

ch |

CH,

(b) (9) 07
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Cén 3,2g (0,033mol) 1-metyl-5- pyrazol-ol va bd sung vao binh ba ¢ 250ml, va
bd sung 50ml 1,2-dicloetan dé hoa tan. 10g (0,010mol) trietylamin dugc bd
sung vao hé théng. Dung dich phan tng (0,030mol) chtra chét trung gian (b)
duoc bd sung tung giot dudi diéu kién cta chau nudc da va su bao vé béng khi
argon. Phan tng duoc kiém tra bang HPLC sau mdt gio phan Gng, dung dich
phan ung chira chit trung gian (g) thu dugc sau khi nguyén liéu thé dugc tiéu
thu hoan toan. 3,0g (0,030mol) trietylamin va 0,5ml axeton Xyanohydrin dugc
bd sung vao dung dich phan tng chira chét trung gian (g) v6i su bdo vé bing khi
argon & nhiét do kiém soét trong khoang tir 50 dén 60°C. Phan tmg duoc kiém
tra bang HPLC sau 2 gio. 100ml nudc duoce bd sung khi phan ung hoan thanh,
sau d6 bd sung chdm timg giot HCI cung véi khudy ¢ nhiét d6 phong cho dén
khi pH duoc didu chinh dén khoang 3. L6p nudc duge loai bo bing cach chiét.
Lop hitu co dugce rira 2 lan bang 200ml nuée, duoc sdy kho bang natri sulfat
khan, dugc cd dic bang cach bay hoi quay dé thu 8,3g chét rdn dang bdt mau
nau nhat, tte 12 hop chéat 07. Ham lugng dugc xac dinh bang HPLC 1a 96,5% va
hiéu suét la 72,4%.

Xem dit liéu '"H NMR trong bang 1.

Vi du 8 dén vi du 10 md ta qué trinh tdng hop hop chét 08 dén hop chit 10
trong bang 1, twong Ung, phuong phap tong hop chung tuwong ty véi phuong

phap tong hop cia vi du 7, vi vay viéc md ta khong duge néu ¢ day.
Vidull

Vi du ndy mé ta qua trinh tong hop hop chat 11 trong bang 1.

Bude 1: téng hop chat trung gian (d)

Xem vi du 5.

Budc 2: tdng hop chat trung gian (e)
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Xem vi du 5.

Bude 3: tong hop hop chét 11

SO,CHs

SO,CH, ol Y $0,CH3 ol Cl
- S

(T -y T

o N= CHs o N (CH3),C(OH)CN / EtN cl

. _C

cocl EtsN 0“0 1 50-60C Sa

NN HO >N

H3C |

CHs

(e) (h) 11

4,6g (0,033mol) 1-metyl-3-xyclopropyl-5-pyrazol-ol dugc can va dugc bb sung
vao binh ba ¢b 250ml, va bd sung 50ml 1,2-dicloetan dé hoa tan. 12g (0,012mol)
trietylamin duoc bd sung vao hé théng. Dung dich phan Umg chua chat trung
gian (e) (0,030mol) dugc nho giot vao hé thdng dudi didu kién chau nude da va
su bao vé bang khi argon. Phan tng duoc kiém tra bang HPLC sau khi phan
tmg trong 1 gid. Dung dich phan tng chira chét trung gian (h) thu dugc khi
nguyén liéu tho duoc tidu thu hoan toan. 3,0g (0,030mol) trietylamin va 0,5ml
axeton xyanohydrin duoc bd sung vao dung dich phan tng chira chét trung gian
(h) vdi su bao vé bang khi argon & nhiét do kiém soat trong khoang tir 40 dén
50°C. Sau khi phan ung trong 2 gid, phan Gng dugc kiém tra biang HPLC.
100ml nuée duge bd sung khi phan ng hoan thanh, sau do6 bd sung cham tung
giot HCI ciing vé6i khudy ¢ nhiét do phong cho dén khi pH dugc diéu chinh dén
khoang 3. Lép nudce dugce loai bo bang céch chiét. Lép hitu co duge rira 2 lan
bing 200ml nude, duoc siy kho béng natri sulfat khan, dugc ¢ dic béng cach
bay hoi quay dé thu 6,6g chét rén dang bdt mau nau dam, tic la hop chét 11,

Ham lugng duoc xac dinh bang HPLC 14 83,1% va hiéu suat 1a 56,5%.

Xem dit 1iéu '"H NMR trong bang 1.
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Vi du 12 dén vi du 14 md ta qua trinh téng hop hop chit 12 dén hop chéat 14
trong bang 1, twong tng, phuong phap téng hop ching tuong tu véi phuong

phap tong hop ctia vi du 11, vi vay viéc mo ta khong dugc néu & day.
Vidu 15

Vi du ndy mé ta qua trinh tdng hop hop chét 15 trong bang 1.

Budc 1: tong hop chit trung gian (i)

SOQCH3 SOch3 SOzCH3

N ~ =
N . Br NaH / CHsCN N\/j b ND
\ /; . N= N
Cl 5-10°C Cl cl
COOCH COONa COOH

)

50ml axetonitril dugc can va duoc bd sung vao binh ba ¢6 250ml. Binh duoc
dat trong mot chdu nude da dé nhiét do duogc kiém soét trong khoang tr 5 dén
10°C. 3,0g (0,075mol) NaH duoc bd sung cham vao binh & nhiét d¢ kiém soat
trong khoang 10°C. Sau d6 2,4g (0,036mol) pyrazol dugc hoa tan vao mot
lugng nho axetonitril, dung dich thu duoc duoc dua vao phéu nhé giot va dugc
bd sung timg giot khi nhiét do cua hé théng dugc lam lanh dén khoang 0°C. Hé
théng dugc duy tri khudy dudi diéu kién chau nudc da sau khi nho giot. Khi
nhiét d0 cua hé théng én dinh, 10g (0,030mol) axit 2-clo-3-brommetyl-4-
metylsulfonyl benzoic dugc can va dugc bd sung cham vao hé théng theo timg
dot & nhiét do kiém soat khong 1én hon 10°C va duge khudy trong chau nuéc dé.
Phan tng duoc kiém tra bang HPLC cho dén khi nguyén liéu thd duoc tiéu thu
hoan toan. Axetonitril duoc loai bé bang cach bay hoi quay, tiép theo b sung
200ml nuée. HC1 duoc bd sung cham tirng giot va duge khudy ¢ nhiét d§ phong
d8 két tha cac phan tir rén. Cac phan tir duoc thu hdi bing cach loc hut dé thu
duoc chét rén mau tréng nhat, tic 13 chat trung gian (i). Chét trung gian nay

duoc sdy kho trong 10 sdy dé sir dung tiép.
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Budc 2: tong hop chit trung gian (j)

SO,CH3

COOH cocl
(i) 0
10g (0,030mol) chét trung gian (i) duogc can va dugc bb sung vao binh 250ml,
va bd sung 50ml dicloetan. M6t lwong nhé DMF dugc nho giot vao lam chét
xuc tac. Sau d6 5g (0,039mol) oxalyl clorua dugc cén va dugce hoa tan vao mot
luong nho dicloetan, dung dich thu duoc duge dua vao phéu nho giot, va duge
nho giot vao hé thdng & nhiét do phong. Hé théng dugc khudy trong 2 gid &
nhiét d6 phong sau khi nho giot dé thu dung dich phan tng chira chét trung gian
(j). Dung dich phan Ung dugc sir dung truc tiép cho phan tng tiép theo ma

khong can bat ky xir 1y nao.

Bude 3: tng hop hop chit 15

CHy
SO,CH
SO,CH3 ﬂ $0,CHy L
No HOTY Ne <
N ' N "=
@C = CHChis o (CHg),C(OH)CN / EtgN -
c CHs CH
. .C 3
cocl Et;N A 50-60°C 0 I\{
NN HoO N
HaCH,C )
CH,CHg
0 (k) 15

1,9¢ (0,015mol) 1-metyl-3-xyclopropyl-5-pyrazol-ol dugc cén va duoc bd sung
vao binh cAu ¢d dai ¢6 ba ¢b 250ml, va bd sung 50ml 1,2-dicloetan dé hoa tan.
4,0g (0,040mol) trietylamin dugc can va dugce bd sung vao hé théng. Dung dich
1,2-dicloetan (chtra 0,010mol (j)) chira chét trung gian (j) dugc nhé giot vao hé
théng duéi diéu kién cta chau nuée da va su bao vé bang khi argon. Phan tmg
duoc kiém tra bing HPLC sau khi phan tmg trong 1 gio. Dung dich phan tng

chta chat trung gian (k) thu duoc sau khi nguyén liéu thoé duoc tiéu thy hoan
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toan. 1,0g (0,010mol) trietylamin va mdt vai giot axeton xyanohydrin dugc bd
sung vao dung dich phan tng chia chit trung gian (k) dudi sy bdo vé bang khi
argon ¢ nhiét do kiém soat trong khoang tir 50 dén 60°C, va duoc phan tng
trong 2 gid. Phan tng dugc kiém tra bang HPLC. 100ml nuéc duge bd sung khi
phan tmg hoan thanh, va bd sung cham tirng giot HCI cung voi khudy & nhiét do
phong cho dén khi pH dugc diéu chinh dén khoang 3. Lép nudce dugc loai bd
bang céch chiét. Lép hitu co dugce rira 2 lan bang 200ml nudc, duge sdy kho
bang natri sulfat khan, duoc cd dic bang cach bay hoi quay dé thu 3,6g chét ran
dang b6t mau nau nhat, tic la hop chit 15. Ham luong dugc xac dinh bang

HPLC 12 95,6% va hiéu suét 1a 81,5%.
Xem dit liéu "H NMR trong bang 1.

Vi du 16 dén vi du 17 m6 ta qua trinh téng hop hop chit 16 dén hop chat 17
trong bang 1, tuong Ung, phuong phép tdng hop chiing tuwong tw v&i phuong

phap tong hop ctia vi du 15, vi vay viéc md ta khong dugc néu ¢ day.
Vidu 18

Vi du ndy mé ta qua trinh tong hop hop chét 18 trong bang 1.

Budc 1: tng hop chit trung gian (i)

Xem vi du 15.

Bude 2: tong hop chat trung gian (j)

Xem vi du 15.

Bude 3: tong hop hop chit 18
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\ CH
SO,CH3 /[_\N S02CH3

. N
N CH,CHs = =

o - (CHa)sC(OH)CN / EtsN cl
0 .C
cocl EtsN Coo— ] 50-60°C o°

(0] Oﬂ I \N

N HO™ >y

H3CH,C )
CH,CH3
0 V) 18

1,7g (0,015mol) 1-etyl-5-pyrazol-ol dugc can va dugc bd sung vao binh ba ¢
250ml, va bd sung 50ml 1,2-dicloetan dé hoa tan. 4,0g (0,040mol) trietylamin
duoc can va dugc bd sung vao hé théng. Dung dich 1,2-dicloetan (chuta
0,010mol (j)) chtra chét trung gian (j) duge nhé giot vao hé théng duéi diéu kién
cta chau nudc da va su bao vé bang khi argon. Phan tng dugce kiém tra bang
HPLC sau khi phan tmg 1 gi¢o. Dung dich phan g chtra chét trung gian (1) thu
duoc khi nguyén liéu tho duge tiéu thy hoan toan. 1,0g (0,010mol) trietylamin
va mdt vai giot axeton xyanohydrin dugc bb sung vao dung dich phan tng chuia
chét trung gian (1) & nhiét do kidm soat trong khoang tir 50 dén 60°C dudi su
bao vé bang khi argon, va duoc phan tng trong 2 gid. Phan tng duoc kiém tra
bang HPLC. 100ml nuéc duoge bd sung khi phan tng hoan thanh, sau d6 HCI
duoc bd sung cham tirng giot cling véi khudy & nhiét d§ phong cho dén khi pH
duge didu chinh dén khoang 3. L6p nude duoc loai bo bang cach chiét. L6p hitu
co duge rira 2 1an bang 200ml nude, duoc siy kho bang natri sulfat khan, dugc
¢d dic bang cach bay hoi quay dé thu 3,5g chét ran dang bdt mau ndu nhat, tic
la hop chét 18. Ham luong dugc xac dinh bang HPLC 1 94,9% va hiéu suét la
81,3%.

Xem dir liéu '"H NMR trong bang 1.

Céc vi du 19-20 mé ta qué trinh tdng hop hop chit 19 dén hop chét 20 trong
bang 1, twong Ung, phuong phap tong hop ching twong tu véi phuong phép

tong hop cta vi du 18, vi vay viéc mo ta khong duoc néu ¢ day.
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Vidu 21

Vi du nay mé ta qua trinh tdng hop hop chét 21 trong bang 1.
Budc 1: tong hop chét trung gian (i)

Xem vi du 15.

Budc 2: téng hop chit trung gian (j)

Xem vi du 15.

Bude 3: tng hop hop chit 21

- '
(CH2);C(OH)CN / EtaN cl
o - . cl
. -C
cocl EtaN oCo— 50-60°C oY «

N’N

) HO™ ™y
HaCH,C )
CH,CHs
0 (m) 21

1,82 (0,012mol) 1-metyl-3-xyclopropyl-5-pyrazol-ol duoc cén va duge b6 sung
vao binh ba ¢b 250ml, va bd sung 50ml 1,2-dicloetan dé hoa tan. 3,0g
(0,040mol) trietylamin dugc bd sung vao hé théng. Dung dich 1,2-dicloetan
(chtra 0,010mol (j)) chira chét trung gian (j) dugc nho giot vao hé théng dudi
didu kién cta chau nude d4 va su bao vé bang khi argon. Phan ung dugc kiém
tra bang HPLC sau khi phan (mg 1 gi¢. Dung dich phan ung chira chét trung
gian (m) thu duoc khi nguyén liéu dugc tiéu thu hoan toan. 1,0g (0,010mol)
trietylamin va mot vai giot axeton xyanohydrin duoc bd sung vao dung dich
phén tng chura chét trung gian (m) & nhiét do kiém soat trong khoang tir 50 dén
60°C v6i su bao vé bang khi argon, va duoc phan ung trong 2 gio. Phan Umg
duoc kiém tra bang HPLC. 100ml nuéc dugce bd sung khi phan tmg hoan thanh,

va HCl duogc bd sung cham ting giot cling véi khudy & nhiét dd phong cho dén
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khi pH dugc didu chinh dén khoang 3. Lép nuée duge loai bo béng cach chiét.
L6p hitu co duge rira 2 14n bang 200ml nude, dugce sdy khd bang natri sulfat
khan, dugc cd dac béng cach bay hoi quay dé thu 3,9g chét rén dang bot mau
nau nhat, tic 1a hop chit 21. Ham luong duoc xac dinh bang HPLC 14 93,6% va
hiéu suét la 81,4%.

Xem dit 1iéu "H NMR trong bang 1.

Vi du 22 dén vi du 23 mé ta qué trinh tong hop hop chét 22 dén hop chét 23
trong bang 1, tuong Ung, phuong phap téng hop ching tuong ty véi phuong

phap téng hop ctia Vi du 21, vi vy viéc md ta khong duogc néu ¢ day.

Vidu 24

Vi du nay mo ta phuong phap tdng hop cu thé d6i véi hop chét 24 trong bang 1.
Bude 1: téng hop chat trung gian (i)

Xem vi du 15.

Budc 1: tdng hop chét trung gian (j)

Xem vi du 15.

Budc 3: tdng hop hop chat 24

CH,CH,
\ SOcha
SOZCH3 HO[—’<N SOZCH3 N /N\
O J J
= CHCHs - = (CH3),C(OH)CN / EtzN cl
c CHaCH3 ) 6. CHCHs
cocl EtsN oo _(/\( 50-60°C 0 I\(
/N/N HO N’N
|
FiChaC CH,CHs
0 (n) 24

1,7g (0,012mol) 1,3-dietyl-5-pyrazol-ol dugc can va dugc bd sung vao binh ba
¢ 250ml, va 50ml 1,2-dicloetan dugc bd sung dé hoa tan. 3,0g (0,030mol)

trietylamin dugc can va dugc bd sung vao hé théng. Dung dich 1,2-dicloetan
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(chtra 0,010mol (j)) chira chit trung gian (j) duoc nho giot vao hé théng dudi
diéu kién cia chiu nude da va su bao vé béng khi argon. Phén ting duogc kiém
tra bing HPLC sau khi phan Ung 1 gio. Dung dich phén tng chira chat trung
gian (n) thu duoc khi nguyén liéu thé dugc tiéu thu hoan toan. 1,0g (0,010mol)
trietylamin va mot vai giot axeton xyanohydrin dugc bd sung vao dung dich
phan tng chtra chét trung gian (n) & nhiét do kiém soat trong khoang tir 50 dén
60°C dudi sy bao vé bang khi argon, va duoc phan tng trong 2 gid. Phan tng
duoc kiém tra bing HPLC. 100ml nuéc duge bd sung khi phan (mg hoan thanh,
tiép theo bd sung chdm ting giot HCI ciing véi khudy & nhiét d6 phong cho dén
khi pH duoc didu chinh dén khoang 3. Lép nude dugc loai bo biang cach chiét.
L6p hitu co duge rira 2 1an bang 200ml nuée, dugce sdy kho bang natri sulfat
khan, dugc ¢d dic bing cach bay hoi quay dé thu 3,9¢ chét ran dang bot mau
nau nhat, tic 1a hop chit 24. Ham luong duoc x4c dinh béng HPLC 14 92,1% va
higu suét 1a 82,3%.

Xem dir liéu '"H NMR trong bang 1.

Vi du 25 dén vi du 26 md ta qué trinh téng hop hop chit 25 dén hop chét 26
trong bang 1, tuong Ung, phuong phap tong hop chung twong tu véi phuong

phap tong hop cta vi du 24, vi vay viéc md ta khong dugce néu ¢ day.
Vidu 27

Vi du nay mé ta qua trinh tong hop hop chét 24 trong bang 1.

Budc 1: tong hop chét trung gian (i)

Xem vi du 15.

Bude 1: tong hop chit trung gian (j)

Xem vi du 15.
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Bude 3: tdng hop hop chéat 27

Vi du nay md ta qué trinh tng hop hop chét 27 trong bang 1. Hop chat 27 ¢6

thé duoc téng hop nhd con dudng sau:

SO,CH
SO,CH I N $02CHs N
HO . N Nx
N N N N
)L Mo —
= HsC™ "CHs - (CH3),C(OH)CN / EtsN Cl
cl
. _C
COocCl Et3N O//C\O 74 |N 50-60C 0 / \
- N
/{‘l HO™ >y
HsC
CHg HsC~ 'CHs
@ (0) 27

2,0g (0,012mol) 1-isopropyl-3-xyclopropyl-5-pyrazol-ol duoc cén va dugc b
sung vao binh ba ¢d 250ml, va bbd sung 50ml 1,2-dicloetan dé hoa tan. 3,0g
(0,030mol) trietylamin dugc cén va duogc bd sung vao hé théng. Dung dich 1,2-
dicloetan (chtra 0,010mol (j)) chua chét trung gian (j) dugc bd sung vao hé
thdng dudi diéu kién cua chéu nudc da va su bao vé bang khi argon. Phan (ing
duoc kiém tra bang HPLC sau khi phan Ung trong 1 gio. Dung dich phan ung
chta chét trung gian (o) thu duge khi nguyén li¢u thd dugc tiéu thy hoan toan.
1,0g (0,010mol) trietylamin va mét vai giot axeton xyanohydrin dugc b6 sung
vao dung dich phan ung chtra chét trung gian (o) & nhiét do kiém soat trong
khoang tir 50 dén 60°C dudi su bdo vé bing khi argon, va dugc phan tmg trong
2 gid. Phan tng dugc kiém tra bang HPLC. 100ml nudc duge bd sung khi phan
g hoan thanh tiép theo bd sung cham timg giot HCI cling véi khudy & nhiét
d6 phong cho dén khi pH dugc didu chinh dén khoang 3. L&p nuéc duoc loai bo
bing cach chiét. Lép hitu co dugc ria 2 lan bang 200ml nudc, dugc sdy kho
bang natri sulfat khan, dugc c6 dic bang cach bay hoi quay d8 thu 4,0g chat ran
dang bdt mau nau nhat, tuc 1a hop chat 27. Ham luong duoc xé4c dinh béng
HPLC 14 91,8% va hiéu suét 1a 79,3%.

Xem dir liéu 'H NMR trong bang 1.
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Vi du 28 dén vi du 30 mé ta qué trinh tong hop hop chét 28 dén hop chét 30
trong bang 1, tuong Ung, phuong phap tdbng hop chung tuong ty véi phuong

phap tong hop ctia vi du 27, vi vy viéc mo ta khong dugc néu ¢ day.
Vidu31

Vi du nay mo ta qué trinh tdng hop hop chét 31 trong bang 1. Hop chét 31 co

thé duoc tdng hop nho con dudng sau:

SO,CH3 SO,CH3
N
— O S
Cl + EtsN / CH3CN Cl CH. CHs
O//C CHz CHj Cl OCH3CH3 5~10°C O//CI( 3
T, Y,
HO N Qe N
CHs HaCH,cO™ S0 ©Ha
01 31

2,2¢ (0,005mol) hop chét 01 dugc cén va duge bo sung vao binh 100ml, 15ml
axetonitril va 1,0g (0,010mol) trietylamin duoc bd sung va duoc khudy duéi
diéu kién chau nude da. 0,9g (0,007mol) etyl cloformat dugc hoa tan vao 10ml
axetonitril va dugc dua vao phéu nhé giot, va duge nho giot dudi diéu kién chau
nude d4. Hon hop dugc phan tmg dudi diéu kién déng nhiét trong chu nuge da
sau khi nho giot. Phan tmg dugc kiém tra bing HPLC cho dén khi hop chét 01
duoc tiéu thu hoan toan. 100ml nude va 100ml etyl axetat dugc bd sung khi
phan g hoan thanh. Lép nudc dugc loai bo bing céach chiét. Lép hitu co dugce
rira 2 14n bang 100ml dung dich mudi bio hoa, dugc sdy kho bang natri sulfat
khan, dugc ¢d ddc bing cach bay hoi quay dé thu mot chét ran dang bot mau
nau nhat. 1,4g bot mau vang nhat, tirc 1a hop chit 31, thu duoc sau khi duoc két
tinh lai trong ruou etyl 95%. Ham lugng dugc xac dinh bing HPLC 12 92,9% va
hiéu suét 13 61,8%.

Xem dir liéu 'H NMR trong bang 1.
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Vidu 32

Vi du ndy mé ta qué trinh tbng hop hop chat 32 trong bang 1. Hop chat 32 dugc

tong hop nhd con dudng sau:

SO,CH3 SO,CH3
N/N\ 5 N/N\
= I K,CO3/CHLCN =
Cl + CI—S—CH,CH3 cl
. CHs CHs i 5~10C _C CHg CHa
N N
HO™ N Q N
CH,4 O0=$=0 CHjy
CH,CHj3
01 32

2,2g (0,005mol) hop chét 01 duoc can va duge bd sung vao binh 100ml, 15ml
axetonitril va 1,4g (0,010mol) kali carbonat dugc bd sung, va dugc khudy duéi
diéu kién chau nudc da. 0,8g (0,006mol) etansulfonyl clorua dugce hoa tan vao
10ml axetonitril va dugc dua vao phéu nhé giot, va dugc nho giot trong didu
kién chau nudc da. Hon hop dugc phan ung dudi diéu kién déng nhiét trong
chiu nudce da sau khi nho giot. Phan Umg duoc kiém tra bang HPLC cho dén khi
hop chit 01 dugc tiéu thu hoan toan. 100ml nude va 100ml etyl axetat duoc bd
sung khi phan Gng hoan thanh. L&p nudc dugc loai bo bing cach chiét. Lop hitu
co duge rira 2 1an bang 100ml dung dich mudi bio hoa, duoc siy kho bang natri
sulfat khan, duoc ¢ dic bang cach bay hoi quay dé thu chét ran dang bdt mau
vang. 1,6g bot mau vang nhat, tic 1a hop chét 32, thu duoc sau khi duoc két tinh
lai trong ruou etyl 95%. Ham lugng dugce xac dinh bang HPLC 1a 95,1% va
higu sut 12 65,3%.

Xem dir liéu 'H NMR trong bang 1.
Vidu33

Vi du nay mo6 ta qua trinh téng hop hop chét 33 trong bang 1. Hop chét 33 dugc

téng hop nhé con dudng sau:
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3
SO,CH; I CHy
N\N/ o Cl
CH3 O:S:O /C CH3
O/
: on, K,COs / CHaCN I\<r\1
2 + .
>IN\ s o—g—ozH
YT 3
HO N CHs
CH,
04 CHs 33

2,20g (0,005mol) hop chét 04 duoc can va dugc bd sung vao binh 100ml, 20ml
axetonitril va 1,40g (0,010mol) kali carbonat dugc bd sung, va dugc khudy dudi
diéu kién chéu nudc da. 0,95g (0,005mol) toluensulfonyl clorua dugc hoa tan
vao 10ml axetonitril va dugc dua vao phéu nho giot, va dugc nho giot trong
diéu kién chau nudc da. Hon hop duoc phan ung dudi diéu kién déng nhiét
trong chiu nudc da sau khi nhé giot. Phan ung duoc kiém tra béng HPLC cho
dén khi hop chit 04 duogc tiéu thu hoan toan. 100ml nu6e va 100ml etyl axetat
duoc bd sung khi phan ting hoan thanh. Lép nude dugc loai bo bing céch chiét.
L6p hitu co dugc rura 2 lan béng 100ml dung dich mubi bdo hoa, dugc siy kho
bang natri sulfat khan, dugc c6 dic béng cach bay hoi quay dé thu chét ran dang
bot mau ndu. 1,5g chat bot mau nau séng, tic 1a hop chét 29, thu duge sau khi
duoc két tinh lai trong ruou etyl 95%. Ham lugng duge xac dinh bang HPLC la
95,5% va hiéu suat 1a 48,5%.

Xem dir liéu 'H NMR trong bang 1.

Cac vi du 34-40 md ta qua trinh tdng hop hop chét 34 dén hop chat 40 trong
bang 1, twong Ung, phuong phap tong hop ching twong ty véi phuong phép

tong hop cta vi du 33, vi vy viéc mo ta khong dugce néu ¢ day.
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Dénh gié hoat tinh sinh hoc:

Tiéu chudn mutc d6 hoat dong cia sy thiét hai cia cay tréng gdy hai (tuc la ti ¢

Grc ché tang truéng) nhu sau:

Mitc 10: chét hoan toan;

Miic 9: ti 18 trc ché tang trudng trén 90%;
Muc 8: ti 1& (e ché tang trudng trén 80%;
Mic 7: ti 18 rc ché ting trudng trén 70%,
Mirc 6: ti 16 trc ché tang trudng trén 60%;
Mirc 5: ti 18 trc ché tiang trudng trén 50%;
Mure 4: ti 18 e ché tang trudng trén 30%;
Mre 3: ti 18 trc ché tang trudng trén 30%;
Mt 2: ti 18 trc ché tang trudng trén 20%;
Mire 1: ti 18 tre ché tang trudng trén 1-10%;
Muc 0: khong cé hiéu qua

Ty 1& kiém soét tang truong dwgc md ta & trén 13 ty 1€ kiém soét trong

luong tuoi.

Hat gibng c6 dai mot 14 mam va hai 14 mam va hat gidng cay trong chinh (lta
mi, ngd, lda, ddu nanh, bong, hat co dau, ké va lua mién) duoc dua vao mot
chiu nhua chtra déy dat. Sau do duoc phu 0,5-2 cm dét, cac hat giéng duoc
phép phat trién trong méi trudng nha kinh tét. Cac cay thir nghiém duge xir ly &
giai doan 2-3 14 vao lac 2-3 tudn sau khi gieo. Cac hop chét thir nghiém cta
sang ché duoc hoa tan 1an luot véi axeton, sau d6 duoc bd sung chét nhil tuong

héa 80 va dugc pha lodng bing mot luong nudce nhét dinh dén mot ndng do nhat

-54-



33877

dinh. Dung dich dugc phun vao céc cdy trong bang binh phun. Sau d6 céc cay
trdng duge thu hoach sau 3 tudn trong nha kinh. Két qua thi nghiém vé hidu qua

kiém soat ¢6 dai sau 3 tuan dugc néu trong bang 2.

Bang 2: Thi nghiém vé hiéu qua kiém soat co dai trong giai doan sau khi ddm

chdi
ST Lua | Flixwe
Co6 Barnyard Ning Jing 43 Ngo
T mi ed
ho

p 16
chd | @m | g/m | g/m | g/m | gm | gm | gm | g/m g/m | g/m | g/m | g/m
g/mu

10 | 2 4 4 7 8 0 0 0 0 1 0 0 10

11 2 4 4 6 7 0 0 0 0 0 0 0 10

12 | 2 4 6 7 8 0 0 0 0 0 0 0 10

13| 2 2 2 5 7 0 0 0 0 0 0 0 10
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14

10

10

10

10

15

10

10

10

16

10

17

10

18

10

19

10

20

10

21

10

10

22

10

10

23

10

24

10

25

10

26

10

27

10

10

28

10

10

29

10

30

10

31

10

32

10

33

10

34

10

35

10
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36 | 2 3 4 4 5 0 0 0 0 0 0 0 10

371 0 1 1 2 2 0 0 0 0 0 0 0 2

381 0 1 1 2 2 0 0 0 0 0 0 0 2

39 | 4 6 5 7 8 0 0 0 0 0 0 0 10

40

(98]
i
W
<
(o}
o
o
o
o
o
o
o

10

41 4 5 6 7 7 0 0 1 1 1 0 0 10

Bang 2 chi ra rang nhidu hop chat cua sang ché duogc 4p dung sau khi
dam chdi an toan véi lua va cé hiu qua tot trén c6 barnyard. O cung thoi diém,
hau hét cac hop chat cling an toan doi vdi ngd va lia mi va c6 thé duge sur dung

& ngd va lta mi dé kiém soat co va co dai la rong.
Daénh gi4 an toan lGa cdy va danh gid hiéu qua kiém soat co dai trong rudng lua:

Dét rudng lta duoc nap vao mét chéu 1/1,000,000 ha. Cac hat giéng cay
¢6 16ng vuc, ciy coi dui bic, cdy don kim ba 14 va cdy tir ¢6 duge gieo va nhe
nhang phu dét, sau d6 dé dimg yén trong nha kinh trong trang thai 0,5-lcm
nuéce luu trit. Cu cla cy tir ¢d duge trong trong ngdy tiép theo hodc 2 ngay sau
d6. Sau d6 gitta & mirc 3-4cm nudce luu trir. Co dai duoc xtur ly bang cach nhé
céc chat pha loang WP hoiic nuge SC dugce didu ché theo phuong phap didu ché
thong thuong cac hop chat clia sang ché bang pipet mot cach ddng nhit dé dat
duoc mot luong hiéu qua cu thé khi c6 10ng vuc, cdy coi dui bac va cay don kim

ba 14 dat dén giai doan 0,5 14 va cdy tir c6 dat dén thoi diém giai doan 1 chinh.

Ngoai ra, d4t rudng lua ma duoc nap vao chdu 1/1,000,000 ha duoc san
phing dé giit nuée & d6 siu 3-4cm. Lia & giai doan 3 14 (lGa japonica) dugc cly
& do sdu 3cm trong ngay tiép theo. Hop chét cua sang ché dugc xir 1y theo cach

twong tu sau 5 ngdy cy.
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Didu kién sinh san cua cdy co 1ong vuc, cay coi dui béc, cay don kim ba
14 va cay tlr c¢d sau 14 ngay xt ly véi hop chét ctia sang ché va diéu kién sinh
san cua lta sau 21 ngay xt ly véi hop chét cua sang ché tuong tmg bang mat
thuong. Viéc danh gid hiéu qua kiém soat v&i muce tiéu chuan hoat dong 1-10,

duoc trinh bay trong bang 3.

Bang 3: két qua thir nghiém hiéu qua kiém soat co dai trong rudng lua cdy (500g
a.i. /ha)

STT hop chit | Cé Barnyard rushiike Beggartick Cay tu cd Laa
bulrush
1 10 10 9 8 0
2 10 10 10 10 3
3 10 10 10 8 0
4 10 10 9 9 0
5 10 10 10 10 1
13 10 9 9 9 0
15 10 9 9 8 2
18 10 9 10 10 1
28 10 10 10 8 0
31 10 10 10 9 1
33 10 10 10 10 1
35 10 10 10 9 0
39 10 10 8 6 0
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Luu y: Céc hat giéng co barnyard, rushlike bulrush, cay tir ¢cd va beggartick
dugc thu thép tur tinh Heilongjing cua Trung Québc. Céac thir nghiém chi ra rang
c6 dai khang lai ti 1& 4p dung thong thuong cuia pyrazosulfuron-etyl.

O cing thoi diém, sau mot sd thir nghiém da tim thay rang hop chét clia
sang ché ¢6 do chon loc tt ddi véi nhiéu loai cé ho hoa thao ching han co
nhung, c6 bermuda, cé roi, ¢6 xanh, rom ra va co seashore paspalum v.v, va cb
kha nang kiém soét nhiéu loai ¢6 dai dang c6 va c6 dai 14 rong quan trong. Hop
chét cua sang ché cling thé hién d6 chon loc tuyét voi va c6 gia tri thuong mai
trong cac thir nghiém trén d4u nanh, béng, huéng duong co dau, khoai tay, cay

dn qua va rau trong cac phuong phép ap dung thudc diét co khac nhau.
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Yéu cau bao ho

1. Hop chét pyrazol c¢é cong thirc (I) hodc mudi cua no:

trong do:
RN
AT ’N_
o
R 1a R"  trong d6, R’, R’’, R”>’ 1a hydro, C;-Cy alkyl, C;-Cy4 alkyl dugc

halogen héa, C;-Cy4 alkoxyl hodc halogen, R’, R”’, R’”” ¢6 thé giéng hoac khac

nhau;
R] la C]-C3 alkyl,
R, la hydro hodc C;-C, alkyl;

R; 1a hydro hoac C;-Cs alkyl, phenyl dugc thé thy y, pyridyl duge thé tuy v,
alkenyl duoc thé tiy ¥, alkynyl duge thé tuy y, Ci-Cg alkyl carbonyl, C-Cs
alkoxyl carbonyl, C;-Cs alkyl carbonyl metyl, C;-Cs alkoxyl carbonyl metyl,
C,-C, alkyl sulfonyl, C,-C, alkyl sulfonyl dugc halogen héa, phenylsulfonyl
hoac phenylsulfonyl dugc thé boi alkyl, alkoxyl hodc halogen, benzoyl hodc
benzoyl duogc thé boi halogen, nitro, alkyl hodc alkoxyl, phenoxyl carbonyl
hodc phenoxyl carbonyl dugc thé boi halogen, nitro, alkyl hodc alkoxyl,
benzoyl metyl hodc benzoyl metyl dugc thé boi halogen, nitro, alkyl hodc
alkoxyl, phenoxyl carbonyl metyl hodc phenoxyl carbonyl metyl dugc thé boi

halogen, nitro, alkyl hoac alkoxyl.
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2. Hop chét pyrazol hodc mudi ctia nd theo diém 1, duoc dic trung & chd,

R’, R”’, va R’”’ 1a hydro, metyl, metoxyl, flo metyl hodc clo, trong do, R’, R,
R’’’ ¢4 thé gidng hodc khac nhau;

R, la metyl, etyl hodc isopropyl;
R, la hydro, metyl, etyl hodc xyclopropyl;

R; 1a hydro hodic C;-Cg alkyl, phenyl dugc thé tiy y, pyridyl dugc thé tuy y,
alkenyl duoc thé tuy y, alkynyl dugc thé tiy y, C;-Cs alkyl carbonyl, C;-Cg
alkoxyl carbonyl, C;-C¢ alkyl carbonyl metyl, C,-Cs alkoxyl carbonyl metyl,
C,-C,4 alkyl sulfonyl, C,-C,4 alkyl sulfonyl dugc halogen hoa, phenylsulfonyl
hodc phenylsulfonyl duoc thé boi alkyl, alkoxyl hodc halogen, benzoyl hoic
benzoyl duoc thé boi halogen, nitro, alkyl hodc alkoxyl, phenoxyl carbonyl
hodc phenoxyl carbonyl dugc thé boi halogen, nitro, alkyl hodc alkoxyl,
benzoyl metyl hodc benzoyl metyl duoc thé boi halogen, nitro, alkyl hodc
alkoxyl, phenoxyl carbonyl metyl hodc phenoxyl carbonyl metyl dugc thé boi

halogen, nitro, alkyl hodc alkoxyl.

3. Hop chét pyrazol hodc mubi ctia né theo diém 1, trong d6 hop chat nay duoc

chon tur
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Cl
\
11 —cH, | —<] —H Z/ N
N
|
H,C
\
12 —cH, | —<] —H Z/N,N
|
CH,4
/ \N
13 | —cHy | —< —H H3C N
!\
14 | —cH; | —< —H N’
|
{1\
15 —CH2CH3 _CH3 —H [\|l/
HsC
\
16 | —CH,CH; | —CHj3 —H Z/N’N
I
CH,
/ \N
17 —CH,CH; | —CHj —H HsC l\ll
!\
18 | —CH,CH, —H —H 'Tl
HsC
\
19 —CH,CH, —H —H Z/ N/N
|
CH,4
/ \N
20 | —CH,CHs, —H —H H3C r\ll
// \
21 | —cHeH, | —<] —H N
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H4C
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CH,
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'\

24 —CH,CH; | —CH,CHjy —H N
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H4C
\

25 | —CH,CHs | —CH,CHs —H /N’N

|
CH,4
gt

26 —CH,CH; | —CH,CHs —H H3C [\IJ

L I,

27 H,C” CH{ —< —H N

I
A e
\

28 | HCTCH| h /N
N
|

CH4
J\ I
29 HsC™ CHi —CH,CH,4 —H HsC [\l]/
A :

30 | HC" CHy —CH;g —H [N
N
|

i H3C
\
31 —CHj, —CHj, OCH,CHg / N
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\
41 —CHj —CHg —H FgCﬂ‘[

4. Hop chat c¢6 cong thirc (I11):

SO,CHR' >1/
R
N
QI

Cl R’
COOH

(n)

trong dé, R’, R”’, va R’”’ 1a hydro, C;-Cy alkyl, C;-C4 alkyl duoc halogen hoa,
C,-C, alkoxyl hodc halogen; R’, R”’, vaR’”’ ¢0 thé giéng hodc khac nhau.

5. Hop chét c6 cong thire (V):

R
N\
0.0\ !

Ra
Cl
R _N,
N
~
R" SO,CH3

trong d6, R’, R, va R’ 1a hydro, C;-Cy alkyl, C;-C4 alkyl duogc halogen hoa,

C,-C, alkoxyl hoac halogen, R’, R””, R””" ¢ thé gibng hodc khac nhau;
R, 1a C;-C;5 alkyl;
R, 1a hydro hodc C;-C4 alkyl.

6. Phuong phép diéu ché hop chit pyrazol hogc mubi cta né theo diém bat ky

trong s0 cac diém tir 1-3, dugc déc trung ¢ cho,
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SO,CHs
Br

Cl
axit 2-clo-3-brommetyl-4-metylsulfonyl benzoic COOH  dugc sir dung lam

nguyén liéu ban dau.

7. Phuong phép theo diém 6, dugc dic trung & chd, phuong phap bao gdm cac

budc sau:

(1) hop chét axit 2-clo-3-brommetyl-4-metylsulfonyl benzoic dugc phan tng
v6i hop chét c6 cong thue (IT) dé didu ché hop chét c6 cong thie (111);

(2) hop chét ¢6 cong thace (IIT) dugce phan tmg véi hop chét c6 cong thic (IV)
dé thu hop chit ¢6 cong thire (V);

(3) hop chit c6 cong thic (V) trai qua phan Gng sap xép dé tao ra hop chét c6
cong thure (I) vai hydro 1a Rs;

trong do, hop chét c6 cong thire (1) duoc thé hién nhu sau:

(1)

b

hop chit c¢6 cong thire (I1T) duge thé hién nhu sau:

hop chét c6 cong thirc (IV) duge thé hién nhu sau:
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Ro

N,
\E<N_R1

OH
(V)

hop chit c¢6 cong thiic (V) duge thé hién nhu sau:

R1

\

NN
oo\‘

SO,CH,4

(V)

8. Phuong phap theo diém 7, duoc dic trung & chd, budce (1) duoc thyc hién
trong sy c6 mat cia dung moi va chit kiém, & nhiét do phan ung nidm trong
khoang tir 0 dén 10°C, thoi gian khoang tir 1 dén 12 gid; trong d6, dung moi la

axetonitril hoac DMF, va chat kiém 1 natri hydrua.

9. Phuong phap theo diém 7, dugc dic trung & chd, bude (2) duoc thyc hién
trong sy ¢6 mat cua dung moi va chét khir axit, & nhiét do phan ng nim trong
khoang 0 dén 10°C, thoi gian khoang tur 1 dén 6 gio; trong do, dung mai 1a 1,2-

dicloetan, va chét khir axit 13 trietylamin.

10. Phuong phap theo diém 7, duoc dic trung & chd, budce (3) duoc thuc hién
trong su ¢c6 mat cua dung moi va chét xtic tac, & nhiét do phan ing ndm trong
khoang tir 40 dén 60°C, thoi gian khoang tir 1 dén 6 gio; trong d6, dung moi la

1,2-dicloetan, va chét xtc tac la axeton xyanohydrin.

11. Phuong phép theo diém 7, dugc dic trung & chd, phuong phap nay con bao
gdm budce (4): hop chat cé cong thire (I) v6i hydro 12 R; dugce phan tng véi hop
chit c6 cong thire (VI) dé thu hop chat ¢ cong thire (I) v6i nhom khong phai
hydro 1a Rs, hop chét ¢ cong thirc (VI) duge thé hién nhu sau:
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Y“Rg
(V)

trong d6, Y 1a halogen, t6t hon 12 clo, brom hodc iot.

12. Phuong phéap theo diém 11, duoc dic trung ¢ chd, budc (4) duge thuc hién
trong sy c6 mét cua dung moi va chét khtr axit, & nhiét 6 nam trong khoang tir
0 dén 20°C, thoi gian khoang tir 0,5 dén 3 gid; trong d6, dung mdi 1a axetonitril

hodac diclometan, va chét khir axit 1a trietylamin hoéc kali carbonat.

13. Ché phdm thudc diét co, duge dic trung & chd, ché phdm bao gém mot
lugng ¢ hiéu qua diét co cula it nhat mot hop chét pyrazol hodc mubi cta nod

nhu duge xac dinh theo diém 1 hodc diém 2.

14. Ché phém thudc diét co theo diém 13, duoc dac trung & chd, ché phém cling

bao gom chat ho trg diéu cheé.

15. Phuong phép kiém soat cay trong gay hai, duoc dic trung & chd, phuong
phap bao gdm budc sir dung mot luong ¢ hiéu qua diét ¢o cua it nhét mdt hop
chét pyrazol hoic mudi ctia né nhu duoc xac dinh theo diém 1 hodc diém 2 hoic
ché phém thudc diét cé nhu duoc xac dinh theo didm 13 hodc diém 14 dbi véi

cay trong hodc vung co cdy trong.
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