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Linh vue k§ thuit dwoc dé cap

Séng ché dé cap dén hop chét sulfilimin dugc thé & Nito va sulfoximin pyridin N-
oxit dugc thé & Nito ding dé kiém soat dich hai va cac dong vét khong xuong séng gdy
hai khac. Séng ché ciing dé cap dén ché phdm kiém soét dich hai chua hop chét nay, va

phuong phép kiém so4t dich hai bang hop chét nay.
Tinh trang k§ thuit ciia sang ché

Viéc kiém soat dich hai c¢6 vai trd quan trong trong nong nghiép, ché bién bao
quéan thuc phdm, va bao dam vé sinh méi truong. C6 hon muoi nghin loai dich hai gy
tén thit trong nong nghiép. Hang niam, tén thit do cac loai dich hai gdy ra cho nganh
nong nghip trén toan thé gisi 1én dén hang ty d6 la M§. Céc dich hai, nhu méi, gay thiét
hai cho toan bd cac cong trinh cong cong va tu nhan, din dén tdn that 1én dén hang ty d6
la My mdi nim. Dich hai ciing tiéu thu va lam héng thuc phdm bao quéan, din dén tdn
thit 1én dén hang ty do la M§ mdi niam, va 14y di nhidu thuc phdm thiét yéu cua con
nguoi.

Mot sb dich hai da c6 tinh khang lai cac chét trir dich hai hién dang dugc stir dung.
Hang tram loai dich hai c6 kha nang khang mot hodc nhiéu chét trir dich hai. Do @0, ¢o
nhu cau cip bach vé viée nghién ctru phaét trién cac chét trir dich hai thé hé mai.

Patent M¥ s6 7,678,920 va 7,687,634 d& cap dén hop chét trir dich hai sulfoximin
va Patent M§ s6 8,188,292 dé cép dén hop chét trir dich hai sulfilimin. CN 102070607 va
US 5,302,605 dé cap dén hop chat trir dich hai pyridin N-oxit. Mot sé hop chét
sulfoximin va sulfilimin nay chira nhém chirc pyridin. Hién nay da phat hién thiy ring
mot s6 hop chit nhu vay, trong d6 nhom chirc pyridin dugc oxy hoa ¢ Nito, ciing c6 hoat
tinh diét con trung.

Bin chit ky thuit cia sang ché

Muc dich ctia sang ché 1a dé cép dén hop chét trir dich hai, ché pham kiém soat

dich hai chita hop chat nay, va phuong phap kiém soat dich hai bing hop chét nay.

Cu thé hon, sang ché d& cap dén cac phuong an sau:
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1. Hop chét ¢6 cong thire (I):

R1
I
2p3) —L—S=N—X?
\ (CR?R?), ;
| g
/
Y T*
o
O

trong do,

L 1a lién két don hozc R', S va L lién két v6i nhau tao thanh vong 4, 5, hoic 6
canh;

R' 14 (C;-Cy) alkyl;

RZvaRr? doc lap 1a hydro, metyl, etyl, flo, clo hodc brom;

n 1a s6 nguyén nam trong khoang tir 0 dén 3 ;

Y 1a (C;-Cy) haloalkyl, F, Cl, Br, hoic I;

X' 1a tity y va khi c¢6 mit, thi X' 12 O;

X*1a CN; va

R* 14 (C;-C5) alkyl.

2. Hop chét theo phwong 4n 1, trong d6 c6 mat X'.

3. Hop chit theo phwong 4n 1, trong d6 Y 12 CF; hodc CL

4. Hop chat theo phuong 4n 1, trong d6 R? va R® doc 13p 1a hydro, metyl hodc etyl.

5. Hop chét theo phuong an 1, trong d6 X!, Xz, R, R3, Y duogc xac dinh nhu néu
trén, n 1a sb nguyén nam trong khoang tir 1 dén 3, R' 12 CH;, L 1a lién két don, va hop

chat nay c6 cong thire cau tao nhu sau:
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(CR2R3)n—ﬁ=N—X2
| :

6. Hop chét theo phuong 4n 5, trong d6 X' 12 O, X*1aCN, Y 1a (C1-Cy) haloalkyl,
R? va R? doc 1ap 1a hydro, metyl, etyl, flo, clo hoic brom, va n 1a s§ nguyén ndm trong

khoang tir 1 dén 3.
7. Hop chét theo phwong 4n 6, trong d6 Y 1a CF5, R? va R® doc 13p 1a hydro, metyl
hoic etyl, va n 1a s6 nguyén nim trong khoang tir 1 dén 3.

8. Hop chét theo phuong 4n 1, trong d6 XL X3 vay dugc xac dinh nhu néu trén,
n b?lng 0, RI, S va L lién két v6i nhau tao thanh vong no 5 canh, va hop chét nay c6 cong

thirc cau tao nhu sau:

®)
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10. Ché pham kiém so4t dich hai, chira hop chét theo phuong 4n bét ky trong sb
cac phuong 4n 1 va 9 va chit mang nong dung

11. Phuong phap kiém so4t dich hai, bao gdm budc phun lugng hiru hiéu cia hop
chét theo phuong an bat ky trong sb céc phuong 4n 1 va 9 1én ving can kiém soat dich
hai, v6i diéu kién 14 ving can kiém soat dich hai nay khong phai 14 co thé ngudi hodc
dong vat.
M0 ta chi tiét sing ché

Séng ché s& dugc mod ta chi thiét thdng qua cac phuong 4n va thuat ngir cu thé
duéi day. Ngudi ¢ hiéu biét trung binh trong linh vuc nay hiu ring sang ché khong chi
gi6i han & cac phuong 4n va thuat ngit ndy va céc phuong 4n bién dbi hoic thay dbi khac

cling ndm trong pham vi cda sang ché.

Trir khi ¢6 quy dinh khac, cac thuat ngit sau dugc sir dung trong sang ché.
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Thuat ngit “alkenyl” dugc dung trong ban md ta d& chi phin tir thé khong vong
khong no (chira it nhat mot lién két doi carbon-carbon), mach nhanh hoic mach thing
chira carbon va hydro, vi du vinyl, allyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl,

nonenyl, va dexenyl;

Thuat nglt “alkoxy” dugc dung trong ban mé ta @ chi phan tir thé alkyl con chira
lién két don carbon - oxy, vi du metoxy, etoxy, propoxy, isopropoxy, 1-butoxy, 2-butoxy,
isobutoxy, tert-butoxy, pentoxy, 2-metylbutoxy, 1,1-dimetylpropoxy, hexoxy, heptoxy,

octoxy, nonoxy, va decoxy;

Thuét ngit “alkyl” dugc dung trong ban md ta dé chi phan tir thé khong vong no,
mach nhénh hogc mach thing chtra carbon va hydro, vi du metyl, etyl, propyl, isopropyl,
1-butyl, 2-butyl, isobutyl, tert-butyl, pentyl, 2-metylbutyl, 1,1-dimetylpropyl, hexyl,
heptyl, octyl, nonyl, va dexyl;

Thuat nglt “aryl” dugc ding trong ban mé ta dé chi phén thir thé vong thom chua

hydro va carbon, vi du phenyl, naphthyl, va biphenylyl;

Thuét ngit “halo” dugc dung trong ban mo ta dé chi phﬁn tr thé flo, clo, brom, va

iodo;

Thuét ngit “haloalkyl” dugc ding trong ban m ta dé chi phan tir thé alkyl con
chira tir mot dén s lwong 16n nhit c6 thé cac halogen gidng hozc khac nhau, vi du
flometyl, diflometyl, triflometyl, 1-flometyl, 2-floetyl, 2,2,2-trifloetyl, clometyl,
triclometyl, va 1,1,2,2-tetrafloetyl; va

Thuét ngit “heteroaryl” dugc dung trong ban md ta dé chi phan tir thé vong thom
c6 5 hodc 6 canh chira mot hoic nhiéu di nguyén tir, vi du N, O hodc S; cac di vong thom

nay c6 thé dugc dung hop vé6i hé vong thom khéc.

Hop chét theo sang ché c6 thé ton tai dudi dang mdt hogc nhiéu chit déng phan
lap thé. Vi du vé cac chét ddng phan 13p thé bao gdm chit ddng phan hinh hoc, chit ddng
phan khong ddi quang va chét dong phan dbi anh. Do d6, hop chit theo sang ché c6 thé
tén tai dudi dang hdn hop raxemic, chét ddng phan 1ap thé riéng biét va hdn hop hoat
quang. Ngudi c6 hiéu biét trung binh trong linh vuc nay hiéu ring mot chit dong phan
1ap thé c6 thé c6 hoat tinh manh hon céc chit ddng phan khéc. Chit ddng phan 1ap thé
riéng biét va hdn hop hoat quang c6 thé dugce téng hop bang quy trinh téng hop chon loc,
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quy trinh tdng hop théng thudng tir cac nguyén liéu ban ddu da phan tach hodc quy trinh
phén tach thong thuong.

Theo mét phuong 4n, séng ché @& cap dén hop chit trir dich hai sulfilimin dugc
thé & Nito va sulfoximin pyridin N-oxit duge thé & Nito ding d kiém soat dich hai va

cac dong vat khong xuong sdng gay hai khéc.
Cu thé hon, sang ché d& cap dén cac phuong an sau:
1. Hop chét c6 cong thire (1):

R1
|

(CRZRS)n—L—S=N—X2

N i

| ’

=
Y N*

|
0
)

trong do,

L 1a lién két don hoac Rl, S va L lién két v6i nhau tao thanh vong 4, 5, hoic 6
canh;

R' 14 (C;-Cy) alkyl;

R*vaRr® doc 1ap 1a hydro, metyl, etyl, flo, clo ho#c brom;
n 12 sé nguyén ndm trong khoang tir 0 &én 3 ;

Y 1a (Cy-Cy) haloalkyl, F, Cl, Br, hoac I;

X! 1a tiy y va khi c6 mit, thi X 1a O;

X*1a CN; va

R* 14 (C;-C5) alkyl.

2. Hop chét theo phuong 4n 1, trong d6 ¢6 mat X'.

3. Hop chét theo phuong 4n 1, trong d6 Y 14 CF; hodc Cl.

4. Hop chat theo phuong 4n 1, trong d6 R va R? doc 13p 1a hydro, metyl hoac etyl.
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5. Hop chét theo phuong an 1, trong d6 X!, XZ, RLRLY dugc xac dinh nhu néu
trén, n 1a s nguyén nim trong khoang tir 1 dén 3, R' 12 CH;, L 1a lién két don, va hop

chat nay c6 cong thic cau tao nhur sau:

A (CR2R3)n—ISI=N—X2

| ’

pZ
Y N*

o

6. Hop chét theo phuong 4n 5, trong d6 X' 12 O, X*1a CN, Y 1a (C;-Cy) haloalkyl,
R? va R® doc 18p 1a hydro, metyl, etyl, flo, clo hoic brom, va n 1a s§ nguyén nim trong
khoang tir 1 dén 3.

7. Hop chét theo phuong an 6, trong d6 Y 1a CF;, R*vaRr® doc lap 1a hydro, metyl
hoic etyl, va n 1 s6 nguyén nim trong khoang tir 1 dén 3.

8. Hop chét theo phuong é4n 1, trong do6 X, X% vay dugc xac dinh nhu néu trén,
n bing 0, R, S va L lién két v&i nhau tao thanh vong no 5 canh, va hop chét nay c6 cong

thirc cau tao nhu sau:

9. Hop chit dugc chon tir mot trong sb cac hop chét sau:
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©)

10. Ché pham kiém soat dich hai, chira hop chat theo phuong 4n bt ky trong sb

c4c phuong 4n 1 va 9 va chat mang ndng dung

11. Phuong phap kiém soat dich hai, bao gdm budc phun lugng hitu hi€u ctia hop

chét theo phuong 4n bit ky trong sb cac phuong 4n 1 va 9 1én ving cin kiém soat dich
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hai, véi di€u kién 1a ving can kiém soét dich hai nay khong phai 13 co thé ngudi hodc

dong vit.

Theo mét khia canh, hop chit c¢6 cong thic (I), trong d6 Y 1a (C;-Cy) haloalkyl c6
thé duoc téng hop theo So db A.

So dd A

Rl
N (CRERA, L ~§ =N —X2
il
«¥
o

N?
|
o

an i

Quy trinh téng hop hop chét c6 cong thirc (1) 5-(1-alkylthio)alkyl-pyridin N-oxit
duogc thé & vi tri 2 sir dung trong So 46 A duge md ta chi tiét dudi day. Tuy thudc vao
dang hop chit c¢6 cong thirc (I) mong mudn, so dd A c6 thé bao gbém mét hogc nhidu phéan
tng cong hop phan tir thé NX* vao hop chit c6 cong thirc (II) d& thu duge hop chét
sulfilimin pyridin N-oxit dugc thé & Nito ¢6 cong thuc (I), hodc cong hop ca phén tir thé
X' 14n phén tir thd NX? vao hop chit c6 cong thirc (1) dé thu dwoc hop chét sulfoximin
pyridin N-oxit dugc thé & Nito ¢6 cong thire (I).

Theo mot khia canh, hop chit sulfilimin pyridin N-oxit dugc thé & Nito, trong d6
X* 14 NO, dugc téng hop bang cach cho hop chat c6 cong thire (II) phan tmg v&i nitramit
‘trong su c6 mat cia axetic anhydrit theo So dd A. Theo mot khia canh khéc, hop chét
sulfilimin pyridin N-oxit dugc thé & Nito, trong d6 X* 1a CN dugc téng hop bang cach
oxy héa hop chit c6 cong thirc (II) bang iodobenzen diaxetat trong su c6 médt cua
xyanamit theo So d5 A. Phan tng oxy hoa nay cé thé dugc thuc hién trong dung moi
phan cyc nhén proton nhu CH,Cl,. Quy trinh tdng hop hop chét sulfilimin pyridin dugc
thé & Nito va hop chét c6 cong thire (IT) 5-(1-alkylthio)alkyl-pyridin N-oxit duogc thé & vi
tri 2 ¢6 thé dugc st dung trong So d6 A @& thu duoc hop chét sulfilimin pyridin N-oxit
duge thé & Nito duge boc 19 chi tiét trong Patent My sb 8, 188,292, dugc két hop vao

sang ché bang cach vién dan.

Hop chét sulfoximin pyridin N-oxit dugc thé & Nito ¢6 cong thie (I), trong d6 X!
12 O, c6 thé dugc tdng hop bing cach oxy hoa tiép hop chét sulfilimin pyridin N-oxit
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duoc thé & Nito néu trén. Vi du, theo mot khia canh khong gidi han, hop chét sulfilimin
pyridin N-oxit dugc thé & Nito, trong d6 X* 1a CN, va CN da duge cdng hop vao bing
cach oxy héa hop chét ¢ cong thuc (II) bing iodobenzen diaxetat trong su c6 mat cla
xyanamit, c6 thé duoc oxy hoa tiép bing axit meta-cloperoxybenzoic (mCPBA) trong su
c6 mit ciia bazo nhu kali carbonat dé thu dugc hop chét sulfoximin pyridin N-oxit dugc
thé & Nito. Phan tmg oxy hoa nay c6 thé duoc thyuc hién trong dung moi proton phan cuc

nhu etanol va nuéc.

Hop chit sulfoximin pyridin N-oxit dugc thé & Nito ¢6 cong thire (I), trong d6 X'
1a O, c6 thé dugc tdng hop bing cach cdng hop timg bude cac phan tir thé X!, N va x?
vao hop chit c6 cong thire (IT). Vi du, hop chit c6 cong thirc (II) ¢6 thé duge oxy hoa
bing mCPBA trong dung mdi phan cyc nhu diclometan & nhiét ¢ duéi 0°C d thu dugc
hop chét sulfoxit. Sau do, hop chét sulfoxit nay dugc imin héa bang natri azit trong su co
mit cta axit sulfuric ddc trong dung moi khong proton nhu cloform trong diéu kién gia
nhiét dé thu dugc hop chit sulfoximin, Khi X' 13 O va X? 1a NO,, hodc CN, hop chét
sulfoximin nay c6 thé dugc nitro héa bing axit nitric trong sy c6 mat cua axetic anhydrit
& nhiét dd cao vira phdi, hodc xyano hoa béng xyanogen bromua trong su ¢6 mit cia
bazo, dé thu dugc hop chét sulfoximin pyridin N-oxit duoc thé & Nito. Bazo duge st
dung 1am chét xtc tac dé thuc hién hiru hiéu phan g xyano héa va carboxyl héa va tdt
hon néu bazo 14 DMAP, trong khi d6 axit sulfuric dugc str dung lam chét xuc tac dé thuc
hién hitu hi€u phan tng nitrat héa. Quy trinh tdng hop hop chét sulfoximin pyridin dugc
thé & Nito va hop chit c6 cong thire (IT) 5-(1-alkylthio)alkyl-pyridin N-oxit dugc thé & vi
tri 2 dugc sir dung trong So dd A d& thu duge hop chét sulfoximin pyridin N-oxit duoc
thé & Nito dugc bc 19 chi tiét trong Patent My s6 7,678,920 va 7,687,634, duoc két hop

vao sang ché bang cach vién dan.

Theo mdt khia canh khac, mot sb hop chét ¢6 cong thirc (II) dugce st dung trong
So dd A c6 thé dugc téng hop bang cach ngung tu enamin véi a,B-keton khong no dé tao
thanh hop chit trung gian, va hop chét trung gian ndy dugc déng vong bing amin ai
nhan. Cu thé hon, hop chét 5-(1-alkylthio)alkyl-pyridin N-oxit dugc thé & vi tri 2 c6 cong
thac (I0):
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n—2a

N ORI

=

T+
O-

trong do, Y 1a (C;-C,) haloalkyl va L, R!, R2, R¥van dugc xac dinh nhu néu trén

I

c6 thé dugc téng hop theo So dd B va khong chi gi¢i han & so dd nay.

So dd B

T R
{CRERBjn-L -5 0 !

V) g l VD) g !
p
M ~ y o} ‘17« . Y N
| “re e | (in
RS \ o
(vl R

Trong so dd B, enamin ¢ cong thire (1I1):

R1
I
(CR?R¥), ~L—S

trong do:
Rl, Rz, R’ , L, va n dugc xac dinh nhu néu trén; va

R’ va RS ddc 1ap 1a C;-Cy alkyl, C,-Cg alkenyl, C;-Cy arylalkyl, C;-Cg haloalkyl,
C:-Cg alkoxyalkyl, C;-Cg alkylaminoalkyl, aryl, hoic heteroaryl hoic R> va R® lién két
v0i N tao thanh vong 5 canh hodc 6 canh no hodc khong no;

dugc ngung tu véi a,B-keton khoéng no ¢6 cong thic (IV):
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trong do,
Y 1a (C;-Cy) haloalkyl; va

X’ 1a halogen, OR’, OSO,R’, SR”, SOR’, SO,R” hoic NR®R’, trong d6 R’ 1a
hydro, C;-Cy alkyl, C,-Cg alkenyl, C,-Cy arylalkyl, C,-Cg haloalkyl, C;-Cg alkoxyalkyl,
C;-Cs alkylaminoalkyl, aryl hodc heteroaryl, va R®va R’ doc 1ap 1a hydro, C,-Cy alkyl,
Cy-Cg alkenyl, C;-Cg arylalkyl, C;-Cg haloalkyl, C;-Cg alkoxyalkyl, C;-Cg
alkylaminoalkyl, aryl hoic heteroaryl, hodc R® va R’ lién két vé6i N tao thanh vong 5 canh

hodc 6 canh no hoac khong no;
dé tao thanh hop chit trung gian ¢6 cong thire (V):

R1
|
(CR2R3)n—L—S

v R
trong d6, Y 1a (C;-C,) haloalkyl va R', R%, R, R%, R®, L va n dugc xéc dinh nhu
- néu trén.
Nhu trong so dd B, hop chét trung gian c¢6 cong thie (V) dugc déng vong bing
amin 4i nhéan c6 cong thic (VI)

H,N-X*
(VD)

trong do, X* 1a hydroxyl, alkoxy, xyano, amino ho#c mercaptan, trong cic diéu
kién hdi luu dé tao thanh hop chit c6 cong thuc (ID).

Enamin ¢6 cong thirc (IIT) ¢6 thé dugc tdng hop bing cach cong hop amin dugc
thé thich hop vao aldehyt duoc thé thich hop trong sy c6 mit ciia chat hip thu nuéc,
trong dung moéi thich hop hoic trong diéu kién khéng c6 dung moi. Thong thudng,
aldehyt dugc thé thich hop duge cho phén mg v6i amin dugc thé hai lan dang khan &
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nhiét do nim trong khoang tir -20°C dén 20°C trong su ¢6 mit cta chit hit 4m nhu kali
carbonat khan, va hop chét thu dugce c6 thé dugce sir dung ngay ma khong cin tinh ché

thém. Theo mot khia canh khong gigi han, khi enamin c6 cong thirc nhu sau:

R! R2

b

thi aldehyt dugc thé thich hop duoc cho phéan tmg véi pyrolidin & nhiét do nim
trong khoang tir -20°C dén 20°C trong su c¢6 mit clia chat hut 4m nhu kali carbonat khan,

va hop chét thu dugc c6 thé dugc sir dung ngay ma khong can tinh ché thém.

Quy trinh tdng hop enamin ¢ cong thire (IIT) dwgc mé ta chi tiét, vi du trong Pon

Patent M§ s6 2008/0033180, duoc két hop vao sang ché bang cach vién dan.

o.,B-keton khong no cé cong thirc (IV) c6 béan trén thi truong hodic cb thé duoc
tdng hop tir hop chit vinylog turong tmg va chét axyl héa. Theo mot khia canh, alkylvinyl
ete c6 thé dugc axyl héa bing haloalkylaxetic anhydrit dé thu dugc hop chét co cong thuc
Iv).

Luong xap xi ddng mol ciia enamin c6 cong thirc (III) va a,B-keton khong no ¢6

cong thirc (IV) dugce str dung trong phan g ngung tu néu trén.

Theo mdt khia canh, phan ing ngung tu néu trén dugc thuc hién & nhiét do nam
trong khoang tir -20°C dén 35°C. Theo mét khia canh cu thé hon, phan ung ngung tu néu

trén duoc thuc hién & nhiét d6 ndm trong khoang tir -5°C dén 20°C.

Phan mg ngung tu giita enamin c6 cong thirc (II) véi a,B-keton khong no c6 cong
thire (IV) c6 thé dugc thuc hién trong dung mdi phan cuc hodc dung méi khong phéan
cuc, mic du phan ung nay cé thé dugc thuc hién trong cac diéu kién khong chira dung
mdi. Vi du khdng giéi han vé dung méi phan cuc duge sir dung trong phan (g ngung tu
ndy bao gdm diclometan, tetrahydrofuran, etyl axetat, axeton, dimetylformamit,
axetonitril, va dimetyl sulfoxit, va vi du khong gi6i han vé& dung mdi khong phén cuc bao
gdbm dung méi hydrocarbon va dung méi hydrocarbon thom nhu toluen. Theo mot khia

canh khong giéi han, phan Umg ngung tu ndy dugc thuc hién trong toluen.
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Theo mdt khia canh, a,B-keton khong no ¢ cong thire (IV) duoc bd sung vao hdn

hop chira enamin c6 cong thirc (IIT) da duoc diéu ché trude.

Thong thuong, trong phén Uing ngung tu, enamin c6 cong thirc (IIT) dugc hoa tan
vao dung moéi thich hgp & nhiét 9 nim trong khoang tir -5°C dén 20°C va a,p-keton
khong no c6 cong thirc (IV) duge bd sung lién tuc qua phéu vao dung dich nay. Hén hop
nay dugc khudy cho dén khi enamin c6 cong thirc (III) va a,B-keton khoéng no cé cong
thirc (IV) phan tmg hét. Khi st dung dung méi khong phéan cuc nhu toluen, hop chét

trung gian c6 cong thirc (V) c6 thé duge sir dung ngay ma khong cin tinh ché thém.

Phan tmg déng vong hop chit trung gian c6 cong thirc (V) bing amin 4i nhan ¢
cong thuc (VI) duge thuc hién trong cac diéu kién hdi luu; toc 13 & nhiét do nam trong
khoang tir 50°C dén 90°C. Nhu néu trén, X* ¢6 thé 1a hydroxyl, alkoxy, xyano, amino
hodc mercaptan. Amin 4i nhan dugc st dung trong So dd B c6 thé ¢ dang mudi axit. Khi
amin 4i nhan dugc sir dung & dang mudi axit, bazo khéng 4i nhén ciing dugc st dung dé
trung hoa mudi axit nay. Vi du khong gi6i han vé bazo khong 4i nhén dugc str dung trong
phan mg déng vong nay bao gdbm mudi carbonat, trietylamin, N,N-diisopropyletylamin,
va 1,8-diazabixycloundec-7-en. Theo mdt khia canh khong gi6i han, khi X* 1a hydroxyl,
thi hop chét c6 cong thuce (VI) 1a hydroxylamin, hydroxylamin hydroclorua dugc sir dung
trong So d0 B cling véi trietylamin. Ngudi ¢6 hiéu biét trung binh trong linh vyc nay s€
hiéu rang céc bién thé khac ctia amin 4i nhén ¢6 cong thuc (VI) va bazo khong ai nhan co

thé dugc sir dung.

Phan tmg déng vong hop chét trung gian c¢6 cong thic (V) c6 thé duge thuc hién
trong cung dung moi nhu phin Ung ngung tu enamin c¢6 cong thuc (III) vai o,B-keton

khong no c6 cong thac (IV).

Hop chét trung gian c6 cong thirc (V), trong d6 Y 1a (C;-Cy) haloalkyl va R}, R?,
R’, R®, RS, L va n dugc x4c dinh nhu néu trén c6 th dugc tdng hop theo So dd C.

Sodd C
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Trong So dd C, hop chit axetyl clorua c6 cong thirc (VII), trong d6 Y 1a C;-C4
haloalkyl dugc cho phan tmg véi alkyl vinyl ete c6 cong thirc (VIII), trong d6 R' 1a C;-
C, alkyl. Luong x4p xi déng mol cua hop chét c6 cong thie (VII) va hop chit c6 cong
thire (VIII) thudng dugc sir dung, mic dit mét trong hai hop chét c6 thé duge sir dung. &
luong du. Theo mdt khia canh cu thé, luong du theo hé sb ty luong cua alkyl vinyl ete c6

cong thire (VIII) dugce sir dung 1 ndm trong khoang tir 10% dén 50%.

Vi du, phan tng ndy dugc thuc hién trong diéu kién khong c6 dung méi véi luong
du alkyl vinyl ete c6 cong thirc (VIII), hodc trong sy ¢6 mit ciia dung mdi hitu co khan.
Vi du khong giGi han vé cac dung méi thich hop duge sir dung trong phan Ung nay bao
gbébm dung méi hydrocarbon, bao gdm ca dung moi hydrocarbon thom nhu toluen. Phan
tmg nay duoc thuc hién & nhiét do nim trong khoang tir -10°C dén 35°C. Theo mdt khia
canh cu thé, phan ng ndy dugc thyc hién & nhiét dd nidm trong khoang tir 0°C dén 20°C.
Théng thudng, trong phan g nay, hop chit axetyl clorua c6 cong thirc (VII) dugc suc
vao bén dudi 16p hop chét alkyl vinyl ete c6 cong thirc (VIII), khong c6 hodc c6 dung
mdi hydrocarbon, & nhiét 9 nim trong khoang tir 0°C dén 5°C. Phan tmg nay dugc dé
4m két hop khudy trong khoang 1 gio, & nhiét do khong cao hon nhiét do phong. Hon hop
phan g thd chira hop chét trung gian c6 cong thirc (IX) c¢6 thé duge st dung ngay ma

khong can tinh ché thém.

Sau d6, hop chit trung gian c6 cong thirc (IX) dugc ngung tu véi enamin cd cong
thirc (I1T) trong sy ¢6 mit clia bazo amin bac ba dé tao thanh hop chét trung gian c6 cong
thirc (V), trong d6 Y 1a C;-C4 haloalkyl. Theo mdt s6 khia canh, lrong xap xi déng mol

ctia hop chat trung gian c¢6 cdng thirc (IX) va enamin c6 cong thirc (III) duge st dung
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trong phan ng ngung tu nay; luong bazo amin béc ba duge sit dung nim trong khoang
tir 1 dén 2 duong lugng, t6t hon néu it nht mot duong lugng bazo amin bic ba duge sir

dung.

Phén ung ngung tu ndy c6 thé dugc thuc hién & nhiét do nim trong khoang tir
-20°C dén 35°C. Theo mdt khia canh cu thé, phan g ngung tu nay duoc thyc hién &
nhiét d6 ndm trong khoang tir -5°C dén 20°C. Phan tmg ngung tu niy c¢6 thé dugc thuc
hién trong dung moi khong proton phén cuc hodc khong phan cuc. Vi du vé dung moi
khong phan cyc thich hop duoc sir dung trong phan tng ngung tu nay bao gdm dung moi
hydrocarbon va hydrocarbon thom. Dung m6i khong proton phan cuc ciing 13 Iya chon
t6i wru cho phan tng héa hoc nay. Theo mét khia canh khong gidi han, axetonitril hodc
toluen dugc sir dung. Theo mt khia canh, hgp chét trung gian c6 cdng thie (IX) dugc bd
sung vao hdn hop da didu ché trude chira enamin c6 cong thue (I1I) va bazo amin bic ba.
Théng thudng, trong phan g ngung tu, enamin ¢6 cdng thie (II1) va it nhét lugng theo
hé sb ty Iugng ciia bazo amin bac ba dugc hoa tan trong dung méi thich hop & nhiét 4o
nam trong khoang tir -50°C dén 200°C va hop chét trung gian ¢6 cdng thirc (IX) dugce bd
sung lién tuc qua phéu vao dung dich nay. Hon hop nay dugc khudy cho dén khi hop chét
trung gian c6 cong thire (IX) va enamin c6 cdng thire (IIT) phan tmg hét. Hop chit trung
gian c6 cdng thire (V) c¢6 thé duoc sir dung ngay ma khong cin tinh ché thém. Cac phan
tng cu thé trong So dd C duge md ta chi tiét trong WO2010/002577, dugc két hop vao

sang ché bang c4ch vién dan.

Hop chét trurig gian c6 cdng thic (V) thu dugc bing so d6 nay c6 thé duoc déng

vong bing amin 4i nhan c6 cong thirc (VI) nhu néu trén.
Cu thé, sang ché dé cap dén hop chét co cong thirc (IT) bao gdm cac nhém sau:
(1) Hop chét c6 cong thire (I1) trong d6, Y 1a CF;.

(2) Hop chit c6 cong thire (II) trong d6, R* va R® doc 1ap 1a hydro, metyl hodc
etyl.

(3) Hop chét ¢ cong thirc (II) trong d6, R' 1a CH; va L 1a lién két don, va n 12 sb

nguyén nim trong khoang tir 1 dén 3, tic la hop chét c¢6 cong thirc:
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(4) Hop chét c¢6 cong thuc (II) trong d6, R', S va L lién két v6i nhau tao thanh
vong no 5 canh, va n bang 0, tirc 14 hop chét ¢6 cong thirc:

Ngudi ¢6 hiéu biét trung binh trong linh vuc nay hiéu ring mét hoic nhidu dang
két hop clia cac nhém hop chat néu trén cling ndm trong pham vi clia sang ché.

Theo mét khia canh khac, hgp chét sulfoximin pyridin N-oxit ¢6 cong thirc (),
trong d6 X' 12 O, ¢6 thé dugc tdng hop bang cach oxy héa hop chit c6 cong thirc (X):

X

1
(CR2R3)':'_L_ISI=N_X2
0]

>

Y N
X,

trong d6, Y 1a (C;-C,) haloalkyl, F, CL Br, hoic I va X% L, R, RZ R?, n, va R*
dugc xac dinh nhu néu trén, bing cach bd sung ure hydro peroxit va trifloaxetic anhydrit.

Phan mg nay duoc thé hién trong So @ D.

Sodd D
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Theo mdt khia canh, phan tng oxy héa ndy duoc thuc hién & nhiét d6 nim trong
khoang tir 0°C dén 30°C. Theo mét khia canh khéc, phan tmg oxy héa nay c6 thd duogc
thuc hién & nhiét do phong va 4p sudt thuong, t6t hon néu phan ng nay dugc thyc hién &

nhiét dJ va ap suét cao hodc nhiét do va ap suét thép.

Vi du khong giéi han vé dung moéi c6 thé duge st dung, bao gdm dung méi phén
cuc nhu diclometan, tetrahydrofuran, etyl axetat, axeton, dimetylformamit, axetonitril, va

dimety] sulfoxit.

Theo mot khia canh, hop chit c¢6 cong thire (X) dugce tron voi ure hydro peroxit va
dung mdi va khudy. Sau dé, trifloaxetic anhydrit dugc bd sung vao hdn hop thu duoc,
tiép tuc khudy cho dén khi toan bd hoidc phan 16n céc hop chit ban dau phan tng hét. Sau
d6, hdn hop phan ting nay c6 thé duoc loc, rira va cb trong diéu kién chan khong. Sau do,
phan cdn dugc hoa tan trong dung moi thich hop, nhu THF (tetrahydrofuran), va rira, va
pha hiru co duge lam khd, loc va cb trong diéu kién chan khong dé thu dugc hop chét
sulfoximin pyridin N-oxit twong ung c6 cdng thirc (I). Tuy nhién, ngudi c6 hiéu biét

“trung binh trong linh vuc nay s& hiéu rang sang ché khong chi gi6i han & cac so dd néu

trén va cac bien the va bo sung vao cung so d6 ndy ciling nam trong pham vi ctia sang ché.

Quy trinh tng hop hop chit co cong thire (X) trong d6, X* 1a NO,, hogc CN, Y 14
(C1-Cy) haloalkyl, F, CL, Br, hoac I, va L, R, R%, R®, n va R* dugc x4c dinh nhu néu trén
dugc mé ta chi tiét trong Patent M§ sb 7,678,920 va 7,687,634.

Vi du thwre hién sang ché

Céc vi du duéi ddy chi nhim muyc dich minh hoa va khong gi6i han pham vi cia

séng che.

Hop chét ban dau, thube thir va dung méi do cac cong ty héa chét cung cip dugce

sit dung ma khoéng cén tinh ché thém. Céc phén tir hop chét duoc dit tén bang cac phan
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mém ISIS Draw, ChemDraw hodc ACD Name Pro. Khi cac phdn mém nay khong thé dit
tén dugc cho phan tir hop chét, thi phéan tir hop chit nay duoc dat tén theo quy tic thong
thuong. Trir khi ¢6 quy dinh khéac, phd "H NMR va phd *C NMR dugc phan tich bing
thiét bi Bruker 300 MHz; phan tich sic ky khi dwoc thuc hién bing hé théng Agilent
6850 Network GC hodc hé théng 6890 c6 kha ning tiém mau & nhiét do lanh béng cot
mao quan; va phén tich HPLC dugc thuc hién bing hé théng Agilent 1200 c6 trang bi bd
14y mau tr dong, bd khir khi chan khong, cot gia nhiét, va bd phan phat hién bing UV.

Vidul

Quy trinh téng hop 5-(1-(metylthio)etyl)-2-(triflometyl)pyridin N-oxit (1) trén
quy mo nhé

Cho 1-(3-metylthiobut-1-enyl)pyrolidon (2)
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trong toluen dé thu dugc dung dich chira 1,1,1-triflo-6-(metylthio)-5-(pyrolidin-1-
ylmetylen)hept-3-en-2-on (4) v6i ham lugng bang 27% khéi lwong trong toluen.

(4)

Bb sung dung dich toluen chira 403mg (0,37mmol, 27% khdi luong) 1,1,1-triflo-6-
(metylthio)-5-(pyrolidin-1-ylmetylen)hept-3-en-2-on (4) vao binh day tron ba c¢b c6 dung
tich 25mL dugc trang bi binh ngung tu hdi luu ndi véi may loc khi. B sung 34mg
(0,34mmol) trietylamin vao hdn hgp nay theo mét phan. Hén hop phan ung nay duogc lam
nguoi dén nhiét d6 12,8°C, sau dé 24mg (0,34mmol) hydroxylamin hydroclorua duoc bd
sung vao theo mdt phan. Hdn hop phan ng nay dugc gia nhiét tir tir dén nhiét do 85°C
va khudy trong 1 gid va 45 phit. Sau do6, hdn hop phan tng nay dugc 1am ngudi dén nhiét
do phong. Hon hop nay dugc chia thanh nhiéu phan doan dé phan tich va tinh ché. Mot
phan hén hop phan tng dugce phén 16p gitta toluen va nude. Ca 16p hitu co 1an 16p nude
dugc phén tich bang LC/MS. Két qué phan tich cho thiy ca hai 16p nay c6 cling pic sic
ky dbi vei 5-(1-(metylthio)etyl)-2-(triflometyl)pyridin N-oxit (CoH;¢F;NOS). Dinh lugng
thuc té m/z = 237,04. Dinh luong Iy thuyét m/z= 237,04.

Lugng nhd hdn hop phan ting duge tinh ché bing phuong phép sic ky 16p méng
didu ché bang cach nap 2mL hén hgp phan @mg vao ban méng c6 kich ¢& 20cm x 20cm
(1000pum) va rira giai bang hén hop chira hexan va 2-propanol theo ty 1é 4:1 (R; nim
trong khoang tir 0,5 dén 0,6). Vét sic ky thich hop duoc cét ra khoéi ban mong va chiét
xuét khoi silicagel bing 20mL etyl axetat. Phan tich proton NMR dugc thuc hién ddi véi
c4c phan doan ti wru ciia qua trinh phan tach nay. Mic du hop chét thu dugc chua lugng
nho etyl axetat, nhung van thu duoc do dich chuyén héa hoc dbi véi hop chét mong mubn
la: '"H NMR (300 MHz, CDCl;) & 8,30 (s, 1H), 7,64 (d, J= 83 Hz, 1H), 7,35 (d, J= 8,3
Hz, 1H), 3,78 (q,J = 7,1 Hz, 1H), 1,98 (s, 3H), 1,58 (d, /= 7,1 Hz, 3H).
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Vidu?2

Quy trinh tdng hop 5-(1-(metylthio)etyl)-2-(triflometyl)pyridin N-oxit (1) trén quy

mo 16n

(D

B6 sung 5,0g (0,03mol) 1-(3-metylthiobut-1-enyl)pyrolidon (2) va 100mL
axetonitril (ACN) vao binh day tron cé dung tich 250mL dugc trang bi thanh khqu tur,
ctra nap khi nito, phéu nap liéu, va binh ngung tu hdi luu. Sau do, 4-etoxy-1,1,1-triflobut-
3-en-2-on (3) (ETFBO) (4,9g, 0,03mol) dugc bd sung nhé giot vao trong 2 dén 3 phut, va
dung dich sdm mau thu duge dugc khudy & nhiét do phong trong 1 gi¢. Sau do, 2,1g
(0,03mol) hydroxyl amin hydroclorua dugc b6 sung vao dung dich nay, tiép dé bd sung
4,2mL (0,03mol) trietylamin. Sau d6, phan tmg nay dugc hdi luu & nhiét do 85°C trong 2
gid, 1am ngudi, va phan tich bang TLC va GC/MS cho thdy phan tmg nay da két thuc
hoan toan, khong con sét nguyén liéu ban déu, va thu dugc hai hop chit méi. Khi phéan
tich bang GC/MS cho thiy hop chét chinh c6 cong thire ciu tao gidng véi cong thie ciu
tao clia 5-(1-(metylthio)etyl)-2-(triflometyl)pyridin N-oxit (1), va hop chit phu 13 san
phim ctia qua trinh frans-amin héa ETFBO va pyrolidin. Sau d6, hdn hgp phan ung nay
dugc khudy & nhiét do phong trong 12 gid, d6 vao 100mL nude va chiét ba 1in bing etyl
ete (3 x 100mL). Dich chiét ete nay duoc rira bang nudc va dung dich nudc natri clorua
bdo hoa, 1am kho bing magie sulfat khan, loc va cd trong diéu kién chan khong bing may
cd quay. Hop chit thé (6,1g) duoc tinh ché bing sic ky silicagel véi gradien néng d
nam trong khoang tir 100% hexan dén 100% etyl axetat trong 20 phut dé thu duge 2,2g 5-
(1-(metylthio)etyl)-2-(triflometyl)pyridin N-oxit (1) duéi dang chit 16ng mau vang; hi¢u
sudt bing 31%. Két qua phan tich bing 'H NMR & tin sé 300 MHz va GC/MS: 'H
NMR (300 MHz, cloform-d) 6 8,28 (s, 1H), 7,63 (d, J= 8,3 Hz, 1H), 7,34 (d, J= 8,3 Hz,
1H), 3,77 (q, J = 7,1 Hz, 1H), 1,98 (s, 3H), 1,56 (d, J = 7,3, 3H). Dinh luong thuc té m/z
= 237,04. Dinh lugng ly thuyét m/z= 237,04.
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Vidu3

Quy trinh tbng  hop N-xyano-S-[1-6-triflometyl-3-pyridinyl)etyl]-S-
metylsulfilimin N-oxit (5)

©)

B6 sung 2,2g (0,0092mol) 5-(1-(metylthio)etyl)-2-(triflometyl)pyridin N-oxit (1),
0,38g (0,0092mol) xyanamit va 100mL tetrahydrofuran khan (THF) vao binh d4y tron cé
dung tich 250mL dugc trang bi thanh khudy tir, cira nap khi nito, va nhiét ké. Dung dich
ndy duogc 1am lanh dén nhiét d6 4°C, va iodobenzen diaxetat (3,0g, 0,0092mol) dugc bd
sung vao theo mot phan. Phan tng nay dugc khudy & nhiét d6 nim trong khoang tir 0°C
dén 4°C trong 2 gid, dé 4m tir tir dén nhiét do phong, sau d6 khudy & nhiét do phong
trong diéu kién khi nito. Sau 13 gidy, hdn hop phén ung duge phan tich bang phuong phap
HPLC st dung cft YMC AQ (Kyoto, Japan) véi téc do dong bing 1,0mL/phut.
Axetontitril (ACN) va nu6e chira 0,05% axit trifloaxetic (TFA) dugc st dung 1am dung
mdi. Gradien ndng d6 nim trong khoang tir 20% ACN/80% nuéc chira 0,05% TFA va
dén 95% ACN/5% nuéc chira 0,05% TFA dugc sir dung trong 25 phut. Phan tich HPLC
cho thdy phan tmg nay da két thic hoan toan. Sau d6, hdn hgp phén tng nay dugc pha
lodng véi khoang 200mL ACN va rira hai 14n bang hexan (2 x 100mL ) d& loai bd san
phim phu iodobenzen. Dung dich ACN nay dugc cb trong didu kién chan khong bing
may cb quay, va hop chét tho thu dugce dugc tinh ché bang sic ky silicagel voi gradien
néng d6 nim trong khoang tir 50% hexan/50% axeton dén 100% axeton trong 20 pht.
Céc phan doan tinh khiét duoc thu gom, va ¢b trong didu kién chén khong bing may cb
quay dé thu dugc 1,7g N-xyano-S-[1-(6-triflometyl-3-pyridinyl)etyl]-S-metylsulfilimin
N-oxit (5) duéi dang chét rin mau vang. Két quéa phan tich bing "H NMR & tin sb 300
MHz va HPLC/MS (hdn hop cac chét ddng phan): 1H NMR (300 MHz, DMSO-d6) &
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8,61 (dd, J = 34,8, 1,4 Hz, 1H), 8,03 (dd, J = 8,4, 4,2 Hz, 1H), 7,81- 7,44 (m, 1H), 4,62
(p, J = 17,0 Hz, 1H), 2,75 (d, J = 19,9 Hz, 3H), 1,71 (dd, J = 7,2, 2,6 Hz, 3H). ESI MS
(m/z) 278 [M+H]". Nhiét d6 néng chay = 139°C-141°C (d).

Vidu4

Quy trinh téng  hop N-xyano-S-[1-(6-triflometyl-3-pyridinyl)etyl]-S-

metylsulfoximin N-oxit (6)

B6 sung 1,3g (4,7mmol) N-xyano-S-[1-(6-triflometyl-3-pyridinyl)etyl]-S-
metylsulfilimin N-oxit (5) va 100mL metylen clorua vao binh ddy tron c6 dung tich
250mL duogc trang bi thanh khuéy tir, ctra nap khi nito, phéu nap li¢u, nhiét ké, va binh
ngung tu hdi lru. Dung dich nay dugc lam lanh dén nhiét d6 10°C va 1,7mL dung dich
nuéc chira natri permanganat véi ham luong bing 40% khéi lugng dugc bd sung tur tir
vao sao cho nhiét d¢ dugc duy tri dudi 40°C. Sau khi két thac viéc bd sung, phan ing nay
dugc khudy & nhiét do 5°C trong 30 phit, va dé 4m dén nhiét do phong. Phén tich bang
HPLC cho thiy phan tmg da két thuc hoan toan. Sau dé, dung dich nay dugc loc qua gidy
loc, va dich loc dugc rira béng dung dich natri bisulfit va nu6c. Sau d6 dung dich MDC
dugc 1am kho bing magie sulfat khan, loc va cd trong diéu kién chan khong bing may cd
quay dé thu dugc 120mg diu mau vang, va phén tich HPLC/MS cho thiy dau nay chira
lugng nhé hop chit mong mudn. Dua trén phan tich nay, hop chét mong muén dudng
nhu c¢6 d hoa tan thip trong MDC. Gidy loc thu duogc tir phén doan ban dau duoc chiét
bang khoang 200mL axeton. Sau d6, dich chiét nay dugc 1am kho bing magie sulfat
khan, loc va phan tach. Chit rin dinh mau vang dugc phan l4p va tinh ché bang séic ky
silicagel v6i gradien ndng d6 nim trong khoang tlr 25% hexan/75% axeton dén 100%
axeton trong 20 phit. C4c phan doan tinh khiét dugc thu gom, va phan tach dé thu dugc
74,1mg N-xyano-S-[1-(6-triflometyl-3-pyridinyl)etyl]-S-metylsulfoximin N-oxit (6) dudi
dang chit rin mau tring. Két qua phan tich bing 'H NMR & tdn sé 300 MHz va
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HPLC/MS: 'H NMR (300 MHz, DMSO-dq) & 8,39 (d, J= 1,7 Hz, 1H), 7,85 (d, J= 8.5
Hz, 1H), 7,55 (d, J= 8,5 Hz, 2H), 4,83 (qd, /= 7,1, 2,6 Hz, 1H), 3,25 (d, J = 8,0 Hz, 3H),
1,98 - 1,76 (m, 3H). ESI MS (m/z) 294 [M+H]". Nhiét d6 néng chay =228 - 231°C.

ViduSvavidub6

Hop chét (9) dugc tong hop theo Vi du 5 va hop chét (10) duoc téng hop theo Vi
du 6 1an luot dugc thé hién trong Bang 1. Hop chit (7) va (8) (ciing duoc thé hién trong
Bang 1) dugc tong hop theo So dd B va quy trinh gidng nhu quy trinh néu trong vi du 1
va vi du 2. Sau d6, hop chit (9) va hop chét (10) dugc téng hop trong tng tir hop chét
(7) va hop chit (8) theo quy trinh giéng nhu quy trinh néu trong vi du 3 va vi du 4.

Bang 1

Hop chit ban dau Hop chit mong mudn

Y

€)
Dinh luvong: "H NMR (300 MHz, DMSO-dq) 5 8,53
(s, 1H), 8,07 (d, J = 8,4 Hz, 1H), 7,58 (d, J = 8,5
Hz, 1H), 5,18 (s, 2H), 3,51 (s, 3H). ESI MS (m/2)
282 [M+H]".

(®)
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(10)
Dinh Iugng: 'H NMR (400 MHz, DMSO-d6) §
8,65 (s, 1H), 8,02 (d, J = 8,6 Hz, 1H), 7,73 (s, 1H),
3,41 (s, 3H), 3,41 (s, 3H), 1,92 (s, 6H). ESI MS
(m/z) 308 [M-HJ".

Vidu7

Hop chét (11) dugc tdng hop theo Vi du 7 dugc thé hién trong Bang 2. Hop chét
(6) dugc thity phan bang axit theo quy trinh gidng nhu quy trinh néu trong vi du 10 & thu
dugc hop chét (11).

Béang 2

Hop chit ban dau Hop chat dwgc thiy phin bing axit (i chiéu)

F o 6) N Pinh lwong: "H NMR (300 MHz, DMSO-d¢) & 11-
10 (bs, 2H) 8,53 (dd, J=3,9, 1,4 Hz, 1H), 7,97 (dd,
J=8,4,5,4Hz, 1H), 7,73 - 7,48 (m, 1H), 4,99 (dq,
J=142,7,1Hz, 1H), 3,18 (d, J = 4,6 Hz, 3H), 1,82
- 1,49 (m, 3H). ESI MS (m/z) 312 [M+H]".

Vidu8

Quy trinh téng hop [metyl(oxydo){1-[1-oxydo-6-(triflometyl)pyridin-3-yl]etyl}-
?f—sulfanyliden]xyanamit (6)
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B6 sung nhod giot trifloaxetic anhydrit (TFAA) vao hdn hop chua {1-[6-
(triflometyl)pyridin-3-yljetyl} (metyl)oxydo- X‘-sulfanylidenxyanamit (12) va ure hydro
peroxit trong 10mL axetonitril, trong diéu kién khi nito, & nhiét do phong. {1-[6-
(triflometyl)pyridin-3-yljetyl} (metyl)oxydo- X4-su1fanylidenxyanamit (12) c6 tén chung

1a sulfoxaflor va c6 cong thirc nhur sau:

0
X s//
/S
F Z
N
F |
F (12). N

Luong nhiét tda ra bing khoiang 8°C va hén hop tré nén ddéng nhit khi TFAA
dugc bd sung vao. Sau khi khudy & nhiét do phong trong 60 phut, phan tich sic ky 16p
mong (TLC) dugc thue hién véi dung mdi 1a hén hop hexan va axeton theo ty 18 1:1 cho
thdy ty 1& gitta hop chat (6) va hop chét (12) bing khoang 2:1. Sau 2 gid, phan tich TLC
trong cac diéu kién néu trén cho thdy con du rét it hop chét (12). Sau khi khudy & nhiét
do phong trong 3 gid, xuét hién chét két tia mau trdng va hdn hop phéan tmg dugc loc qua
phéu loc, rira béng axetonitril. Sau d6, dich lgc thu dugc dugc cb trong diéu kién chan
khong. Phin cin dugc hoa tan vao 30mL THF, va rira hai lan bing dung dich natri
thiosulfat bdo hoa (2 x 10mL) va dung dich NaCl bdo hoa (10mL). Pha hitu co thu dugc
duge 1am khd bing Na,S04/MgSOy, loc va ¢b trong chan khong dé thu dugc 0,82g sap
mau vang nhat. Hop chét thé dugc hoa tan trong axeton va tinh ché bang hé théng sic ky
nhanh Teledyne-Isco CombiFlash Companion® (Isco, Inc., Lincoln, Nebraska) dugc
trang bi cot sic ky chira 40g RediSep silicagel (Isco, Inc.). Qua trinh sic ky duge thuc
hién & téc do dong bang 40mL/phit, phat hién & budc séng 254nm (duge kidm sodt &
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budc soéng 280nm), va hexan va axeton duge st dung 1am dung mdi. Gradien ndng do
tuyén tinh ndm trong khoang tir 75% hexan/25% axeton trong hai phit d&én 100% axeton
trong 14 phut duge st dung, sau d6 giit & gradien ndng do bing 100% axeton trong 8
phut @& thu dugc 0,178 (hiéu suit bing 34%) hop chit (6) du6i dang cht rin mau nau
nhat. "H NMR (DMSO-dg) d 8,58 (s, 1H), 8,03 (d, 1H, J = 8.4), 7,61 (d, 1H, J = 8,4),
5,22 (q, 1H, J=17.2), 3,38/3,46 (hai vach don, 3H), 1,80 (d, 3H, J = 7,2). MS: (ES") 294
(M+H); (ES’) 292 (M-H).

Vidu9

Quy trinh tdng hop [metyl(oxydo){ 1-oxydo-6- triflometyl)pyridin-3-ylJmetyl}-A°-
sulfanyliden]xyanamit (9)

©)

B4 sung [(6-triﬂomety1pyridin—3-yl)metyl](metyl)oxydo-?k“-sulfanylidenxyanamit
(13), CH,Cl, va ure hydro peroxit vao binh day tron ba cb dung tich 50mL c¢6 trang bi
thanh khudy tir va nhiét Ké. [(6-triflometylpyridin-3-yl)metyl](metyl)oxydo-A*-

sulfanylidenxyanamit (13) c¢6 c6ng thirc nhu sau:

0]
NN
/N
F G
N
F |
F (13).

Hén hop thu dugc duge 1am lanh trong khay nudc da dén nhiét d6 nhd hon 5°C
va bd sung nhé giot trifloaxetic anhydrit (TFAA) vao. Lugng nhiét téa ra bing khoang
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8°C sau khi TFAA dugc bd sung vao. Sau khi hdn hop nay duoc gilt trong 60 phut &
nhiét d6 nim trong khoang 0°C dén 5°C, phan tich sic ky 16p mong (TLC) duoc thuc
hién v6i dung mdi 12 hén hop hexan va axeton theo ty 18 1:1 cho thiy con dur nhiéu hop
chét (13). Hn hop phan tmg nay dugc dé 4m tir tir dén nhiét do phong. Sau khi khudy &
nhiét d§ phong, phan tich TLC dugc thuc hién mot 14n nita cho théy van con du nhiéu
hop chét (13). Hn hop phan tmg duge xir 1y v6i 3mL axetonitril khan d hoa tan céc
chat khong tan c6 trong hdn hop nay. Sau khoang 3 gid, phéan tich TLC duogc thuc hién
mét 1an nita cho thdy hdn hop chira hop chét (13) va hop chét (9) theo ty 16 3:1 chimg t3
c6 mét s6 san phim phu dugc tao thanh. Sau khi khudy & nhiét do phong trong 3 ngay,
phan tich TLC dugc thuc hién mot 14n nita cho thiy khong con hop chét (13) trong hdn
hop phén tmg. Ngoai ra, hdn hgp phan tmg chira lugng nhé hop chét (9) va lugng 16n
hop chit rit phan cyc duge cho 1 N-oxit-ure. Hdn hop phan tmg dugc loc qua phéu loc,
rira bang diclometan. Dich loc thu duoc duoc ¢d trong didu kién chén khong, pha lodng
bing 30mL THF va rira hai 14n bing dung dich natri thiosulfat bdo hoa (2 x 10mL). Pha
hitu co thu duoc duge lam kho béng Na,S0y, loc va c¢b trong chan khong dé thu duoc
1,33g dau mau vang. Hop chit thé nay duoc hoa tan trong axeton va tinh ché bang hé
théng sic ky nhanh Teledyne-Isco CombiFlash Companion® (Isco, Inc., Lincoln,
Nebraska) dugc trang bi cot sic ky chira 40g RediSep silicagel (Isco, Inc.). Qua trinh sic
ky duge thirc hién & tbc d6 dong bing 40mL/phut, phat hién & bude song 280nm (dugce
kiém soat & buéde song 254nm), va hexan va axeton dugc sir dung 1am dung méi. Gradien
ndéng d6 tuyén tinh nim trong khoang tir 75% hexan/25% axeton trong hai phtit dén
100% axeton trong 14 phut dugc sir dung, sau d6 giit & gradien néng do bing 100%
axeton trong 8 phut dé thu dugc 75mg hop chit (9) (hiéu suét biang 14%) dudi dang chit
rin mau nau nhat c6 cdc ddc tinh sau: nhiét do néng chay: 201 - 203°C; 'H NMR
(DMSO-dq) d 8,48 (s, 1H), 8,00 (d, 1H, J = 8,1), 7,52 (d, 1H, J = 8,1), 4,63 (s, 2H), 3,02
(s, 3H); MS (ES") 278 (M-H).

Vidu 10

Quy trinh téng hop 1-[metyl(oxydo){1-[1-oxydo-6-triflometyl)pyridin-3-yl]etyl}-
A°-sulfanyliden] ure (11)
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(11) Déi chiéu

B& sung 2 giot axit sulfuric dic vao hén hop chira hop chit (6) (dugc tng hop
theo quy trinh md ta trong vi du 4 va vi du 8) trong SmL axetonitril. Sau khi khudy &
nhiét 4§ phong trong khoang 30 phit, phan tich sic ky 16p méng (TLC) duge thuc hién
v6i dung mdi 1a hdn hop hexan va axeton theo ty 18 1:1 cho thdy trong dung dich pha
lodng bang hdn hop chira CH,Cl, va MeOH theo ty 18 1:1, chi ¢6 hp chét (6). Sau d6, bd
sung thém hai giot axit sulfuric dic vao hdn hgp phan tng. Sau khoang 3 gid, phén tich
TLC cho thdy van con du nhiéu hop chit (6). Phan tich LC-MS cho thdy hop chat (11)
chiém ty 1¢ bang khoang 7% khéi lugng, tuy nhién hop chat (6) vin chiém khoang 85%
khéi luong. Sau do6, bd sung 0,5mL nudce va ba giot axit sulfuric d3c vao hdn hop phan
tmg. Sau khi khudy & nhiét 4o phong trong khoang 21 gid, phan tich HPLC cho thiy han
hop phan ng van khong thay dbi. BS sung thém hai giot axit sulfuric ddc vao hdn hop
phan ting duc & giai doan nay, 1am 4m bang may quat gi6 néng, va hdn hgp phan tng trd
nén trong subt. Sau d6, hdn hop nay dugc 1am ngudi dén nhiét d6 phong. Phan tich HPLC
duoc thuc hién mét 14n nita cho thiy vin con du nhiéu hop chét (6). Sau do, hén hop
phan tng dugce 1am 4m bing vo gia nhiét. Sau khi khudy & nhiét d6 70°C trong 4 gio,
phan tich HPLC cho thiy toan bd hop chit (6) da phan tng, hén hop phan tmg chira mot
luong 16n hop chét rat phan cyc. Phan tich LC-MS cho thdy hop chét chinh c6 khéi phd
gidng vai hop chét (11). Sau do, hdn hop phan tng duge cb trong didu khién khi nito, va
dau thu duoc dugc hoa tan vao CH5CN 4m va thdi nhiéu 14n dén khd. Phin cén dang dau
mau vang sim dugc hoa tan vao isopropanol 4m va dung dich thu duge dugc bao quan

trong td lanh.

Sau 3 ngay bao quén trong ti lanh, khong xut hién chét rn hoic tinh thé. Sau dé,
dung moi dugc loai bd bang khi nito va phin cén dugc hoa tan vao CH,Cl, chtra Iugng

nho metanol. Sau d6, phin cén dugc tinh ché bang hé thdng sic ky nhanh Teledyne-Isco
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CombiFlash Companion® (Isco, Inc., Lincoln, Nebraska) dugc trang bi cot séc ky chira
12g RediSep silicagel (Isco, Inc.). Qué trinh sic ky dugc thuc hién & tdc do dong bang
30mL/phut, phat hién & budc séng 254nm, va diclometan chira 10% metanol dugc sir
dung 1am dung méi. Gradien ndng do dugc sir dung nhu sau: 100% diclometan trong 2
phut; 80% diclometan/20% diclometan/10% metanol trong 2 phit; 60% diclometan/40%
diclometan/10% metanol trong 2 phit; 40% diclometan/60% diclometan/10% metanol
trong 2 phat; 20% diclometan/80% diclometan/10% metanol trong 2 phut; va 100%
diclometan/10% metanol trong 4 phit. Cac phan doan chira hop chit mong muén dugc
thu gom va c6 trong chan khong dé thu duge 94mg bot mau nau vang. Pinh luong: 'H
NMR (300 MHz, DMSO-d¢) 6 8,53 (dd, J = 4,1, 1,4 Hz, 1H), 7,97 (dd, J = 8,4, 5,5 Hz,
1H), 7,61 (dd, J= 8.5, 4,3 Hz, 1H), 6,36 (s, lH) 6,11 (s, 1H), 4,99 (dq, /= 13,9, 7,0 Hz,
1H), 3,22 - 3,08 (m, 3H), 1,73-1,67 (m, 3H). ESI MS (m/z) 312 [M+H]".

Vidu 11 dén vi du 14;

Hop chit (18) duge tong hop theo Vi du 11, hop chét (19) dugc tdng hop theo Vi
du 12, hop chat (20) duogc téng hop theo Vi du 13 va hop chit (21) dugc tdng hop theo
Vi du 14 1an Iugt duoc thé hién trong Bang 3. Hop chét (14), hop chat (15), hop chét (16)
va hop chét (17) (ciling duge thé hién trong Bang 3) dugc oxy héa theo quy trinh giéng
nhu quy trinh néu trong vi dy 8 va vi du 9 dé thu duoc hop chét (18), hop chit (19), hop
chét (20) va hop chét (21) twong tng.

Bang 3

- Hop chit ban dau Hop chit dwoc oxy hoa

NN NN

| /S\/\

o] N cl N*
(14) | (18)

o
Dinh luong: '"H NMR (400 MHz, DMSO-ds, hén
hop cac chat ddng phan khéng dbi quang) 8,63-8,61
(m, 1H), 7,93-7,90 (m, 1H), 7,53-7,41 (m, 1H),
5,37- 5,32 (m, 1H), 3,66 (s, 1,28H), 3,63 (s, 1,74H),
1,82-1,79 (m, 3H). ESI MS (m/z) 280 [M+H]", 278
[M-HJ
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Cl N

X
| / | VH—
Ci N*
-(19)
L

Dinh lugng: 'H NMR (400 MHz, DMSO-ds, hén
hop céc chat dong phan khéng dbi quang) & 8,59 (d,
J=1,9 Hz, 1H), 7,90 (d, J= 8,5 Hz, 1H), 7,48 (dt, J
=8,6, 1,9 Hz, 1H), 5,16 (d, /= 7,1 Hz, 1H), 3,46 (s,
1,1H), 3,44 (s, 1,9H), 1,80 (d, /= 7,1 Hz, 3H). ESI
MS (m/z) 261 [M+H]", 258 [M-HJ.

0

_ 4 o
I \\ /S\\\‘{"N___N%{
P \B_
Cl N*
(16) | @0
Péi chiéu © Do chitu
binh lugng: '"H NMR (400 MHz, DMSO-dy) 6 8,54
(d, J=1,8 Hz, 1H), 791 (d, J = 8,5 Hz, 1H), 7,41
(dd, J= 38,5, 1,8 Hz, 1H), 5,23 (d, J= 2,4 Hz, 2H),
3,62 (s, 3H). ESI MS (m/z) 268 [M+H]", 264 [M-
HJ".
(0] (0]
AN s// ) o) s// 0
/ SNn? / N N/
F / o | F \O_
N N*
F F I
F a7 F o 1)

Dinh luong: '"H NMR (400 MHz, DMSO-d¢, hdn
hop cac chit dong phan khéng ddi quang) 8,63-8,61
(m, 1H), 8,08-8,05 (m, 1H), 7,68-7,63 (m, 1H),
5,43- 5,39 (m, 1H), 3,71 (s, 1,4H), 3,67 (s, 1,6H),
1,99-1,82 (m, 3H). ESI MS (m/z) 314 [M+H]", 312
[M-HJ..

Vidu 15 va vi du 16;

Hop chit (22) dugc téng hop theo Vi du 15 va hop chit (23) duge téng hop theo

Vi du 16 14n lugt duge thé hién trong Bang 4. Hop chét (9) va hop chit (19) (cting duoc
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thé hién trong Bang 4) dugc thily phan bing axit theo quy trinh giéng nhu quy trinh néu
trong vi du 10 dé thu dugc hop chit (22) va hop chét (23) tuong Ung.

Bang 4

Hop chit ban dau Hop chét dwoc thiy phan bing axit (Ddi chiéu)

Dinh lugng: "H NMR (300 MHz, DMSO-dq) & 8,48
(d, J= 1,3 Hz, 1H), 8,00 (d, J = 8,3 Hz, 1H), 7,54
(dd, J=8,2, 1,4 Hz, 1H), 6,40 (s, 1H), 6,18 (s, 1H),
®) 4,93 (s, 2H), 3,14 (s, 3H). ESI MS (m/z) 298
[M+H]".

/ VAR
Y A= Y A

cl N* Cl N*
| (19) | (23)

o
Dinh lugng: '"H NMR (400 MHz, DMSO-d6, han
hop céc chit ddng phan khéng ddi quang) 8,56-
8,55 (m, 1H), 7,87-7,83 (m , 1H), 7,50-7,46 (m,
1H), 6,37 (bs, 1H), 6,08 (bs, 1H), 4,96-4,87 (m,
1H), 3,16 (s, 1,4H), 3,15 (s, 1,6H)1,71-1,68 (m,
3H). ESI MS (m/z) 278 [M+H]".

Vidu 17

Dénh gi4 hoat tinh diét rép dao ciia hop chit theo sang ché (Green Peach Aphid -
GPA)

Rép dao 1a loai rép vimg giy hai nguy hiém nhét cho cdy dao, lam giam ting
truong, xoan 14, va gy chét nhiéu mé. Rép dao cling nguy hiém do né dong vai tro 1a
trung gian din truyén cac virut gdy bénh cho cdy ca dugc/cay khoai thuéc ho Ca
(Solanaceae), nhu virut Y gdy bénh cho khoai tdy va virut gy kham nhau 14 khoai tay,
va c4c virut giy bénh kham cho nhiéu cy luong thuc khéc. Rép dao gay hai cho cac ciy

trong nay nhu bong cai xanh, cdy nguu bang, cai bap, ca rot, sup lo, cu céi, ca tim, ddu
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xanh, rau diép, cay méc ca, du da, 6t, khoai lang, ca chua, cai xoong, cdy bi, va cac ciy
trdng khac. Rép dao ciing gy hai cho nhidu cay cdy nhu cidm chuédng, ciic, bip cai trd
hoa, cdy trang nguyén, va cdy hoa hdng. Rép dio da phat trién tinh khang nhiéu chét trir
dich hai.

Hop chit theo sang ché duoc danh gia hoat tinh diét rép dao theo quy trinh nhu
sau. CAc cdy con bap cii ¢ tir 2 dén 3 14 nhé kich c& tir 3 dén 5cm dugc trdng trong céc
chdu c6 kich ¢& 3 inso (7,62cm), duge st dung 1am mau thir nghiém. Céc cdy con bép cai
nay dugc 1y nhiém bing 20 dén 50 rép dao (& giai doan trudng thanh khong c6 canh va
giai doan nhong) mot ngay trudce khi phun cac hop chit thir nghiém. Str dung 4 chéu cay
con bip cai riéng biét cho mdi hop chét thir nghiém. Hoa tan 2mg céc hop chat thir
nghiém vao 2mL hdn hop dung mdi axeton va metanol theo ty 1& 1:1, tao thanh cac dung
dich gbc chira 1000ppm hc_)'p chit thir nghiém. Pha loang 5 1dn cac dung dich gdc biang
dung dich nuéc chira 0,025% Tween 20 (Sigma-Aldrich, Inc., St. Louis, MO) dé thu
dugc dung dich chira 200ppm hop chat thir nghiém. Dung dich chtra hop chét thir nghiém
dugc phun 1én ca hai mit 14 ciy bap cai cho t6i khi kho hén bing binh phun kiéu hut cdm
tay. Céac cdy bap cai dbi chimg (dbi ching dung méi) dugc phun bing dung dich pha
lodng chi chira 20% thé tich hdn hop dung méi axeton va metanol theo ty 1€ 1:1. Giir cac
cdy bép cai da dugc phun trong phong bao quan trong ba ngay & nhiét d§ khoang 25°C va
d6 4m tuong di ctia mdi trudng trude khi danh gia. Hoat tinh cta cic hop chat thir
nghiém dugc danh gia bang cach dém sb luong rép dao con séng trén mbi cay bép cai
bang kinh hién vi. Ty 1& phin trim kiém soat dugc xac dinh bing cong thirc chuin cia
Abbott (W.S. Abbott, “A4 Method of Computing the Effectiveness of an Insecticide” J.
Econ. Entomol. 18 (1925), pp.265-267) nhur sau:

Ty 18 % kiém soét da dugc hidu chinh = 100* (X - Y)/X, trong do:

X = S6 lugng rép con séng trén cay bép cai duge phun bing dung mdi; va

Y = S6 luong rép con séng trén cay bép cai dugc phun bing dung dich chua hop
chét thir nghiém

Két qua thir nghiém dugc thé hién trong Bang 6 dugc dya trén hoat tinh diét rép

dao dugc thé hién trong Béang 5.
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Bang 5

Hoat tinh diét rép dao
% Kiém soat (hodc giy chét) Mirc do
80-100
0-80
Khong thir nghiém
Khéng c6 hoat tinh nhwr duge kiém ching
trong thir nghiém sinh hoc

O |Q|w|(>

Bang 6

Hop chit Mikc d9 kiém soat rép dao
& nong d¢ 200ppm

&)
(6)
®
(10)
(11) Dbi chiéu
(18)
19
(20) Dbi chidu
(21)
(22) Dbi chiéu
(23) D6i chiéu

wliwlkgiwligiveili@lgig gl

Hiéu qua trtr dich hai

Hop chit theo sang ché 14 hiru ich dé kiém soét cac loai dong vat khong xuong
sdng bao gbém ca cac dich hai. Do do6, theo mot phuong 4n, sing ché d& cip dén phuong
phap kiém soat dich hai, bao gdm viéc phun lugng trc ché dich hai ciia hop chit c6 cong
thie (I) 1én viing dich hai sinh séng, viing can kiém soat, hodc phun truc tiép 1én dich hai
can kiém so4t. Hop chét theo sang ché ciing c6 thé duoc st dung dé kidm soat cac dich

hai khong xwong sdng khac nhu ve va tuyén trung.

Thuat ngit “ving can kiém soat dich hai hodc con trung” dugc dung trong ban md
t4 dé chi moi truong sinh séng cua dich hai hodc cac sdu bénh khac hodc mdi trudng chira
trimg ctia cac dich hai nay, bao gdm moéi truong khong khi xung quanh chiing, thyc phim
chung tiéu thy, hodc cac cong trinh tiép xuc v6i chung. Vi dy, dich hai tiéu thy, 1am hong,
ti€u hay thyc phém, ndng phém, cdy canh, bai cé hoac déng ¢ c6 thé dugc kiém soat
bang cach bon hop chit theo sang ché vé4i hat cia thuc vat trude khi gieo trong, phun 1én
cdy con, hodc cac doan canh dung dé gieo trﬁ‘)ng, 14, than cay, qua, hat, va/hoic ré, hoic
bon vao d4t hodc gia thé nudi cdy trude hodc sau khi gieo trong cdy. Cac thyuc vat nay cé

thé duoc bao vé gian tiep chong lai virut, ndm hodc vi khuin giy bénh nho viéc kiém soat
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cac dich hai an nhya ciy nhu rudi tring, rdy, rép va nhén do. Cac thuc vat néy bao gébm
céc thuc vat dugc lai tao theo cac phuong phap thong thudng va cac thuc vat dugc bién
dbi gen b?ing cong nghé sinh hoc hién dai dé thu dugc tinh khang dich hai, tinh khang
chét diét co, ting cudng hip thu dinh dudng, va/hodc cac tinh trang c6 loi bit ky khac.

Hop chit theo sang ché c6 thé ciing hitu ich dé bao qua vai dét, gidy, hat luong
thuc dit trit, hat gidng va cac thuc phim khéc, nha & va cac cong trinh khéc do con nguoi
st dung va/hodc & vuon cdy, trang trai, ndng trai, vuon tha, hodc cac dQng vt khac, béng
cach phun hop chét theo sang ché 1én cac dbi tuong nay hodc vung lan cén véi ching.
Vat nudi, céc tda nha hoic ngudi c6 thé duge bao vé bang hop chit theo sang ché bing
cach kiém soat cac dich hai khong xuong séng va/hodc tuyén tring ky sinh hodc ¢6 kha
ning truyén nhiém bénh. Cac dich hai nz‘ly bao gém, vi du mo, ve, ran, mudi, rudi, bo chét
va giun tim. Cac ché pham theo sang ché ciing dugc st dung dé kiém so4t dich hai khong

xuong song & rung, bén bai, ven dudng va vung 10 gidi.

Thuét ngit “trc ché dich hai” duoc ding trong ban mo ta dé chi bién phép lam gidm
sb lugng dich hai séng, hoic sb lugng trimg dich hai. Mttc d @c ché dich hai caa hop
chét theo séng ché phu thudc vao lidu luong phun cua hgp chét, hop chét cu thé duge sir
dung, va dich hai can kiém soat. It nhit lugng bét hoat dich hai can dugce str dung. Thuét
ngit “lugng bt hoat dich hai” duogc ding trong ban mé ta dé chi lidu luong hop chét da
dé 1am giam quin thé dich hai dugc xir ly. Thong thudng, hoat chat theo sang ché dugc
sir dung v6i ham lugng ndm trong khoang tir 1ppm dén 1000ppm. Vi du v& cac dich hai
hogc siu bénh khac c6 thé kiém soat dugc bdi hop chit theo sang ché bao gém, nhung
khong chi gi¢i han 6:

Bd canh vay (Lepidoptera): Hetiothis spp., Helicoverpa spp., Spodoptera spp.,
Mythimna unipuncta, Agrotis ipsilon, Earias spp., Euxoa auxitiaris, Trichoplusia ni,
Anticarsiagemmatalis, Rachiplusia nu, Plutella xylostella, Chilo spp., Scirpophaga
incertulas, Sesamia inferens, Cnaphalocrocis medinalis, Ostrinia nubilalis, Cydia
pomonella, Carposina niponensis, Adoxophyes orana, Archips argyrospilus, Pandemis
heparana, Epinotia aporema, Eupoecilia ambiguella, Lobesia botrana, Polychrosis
viteana, Pectinophoragossypiella, Pieris rapae, Phyllonorycter spp., Leucoptera

malifoliella, Phyllocnisitis citrella;
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B0 cénh cung (Coleoptera): Diabrotica spp., Leptinotarsa decemlineata, Oulema
oryzae, Anthonomusgrandis, Lissorhoptrus oryzophiius, Agriotes spp., Melanotus

communis, Popillia japonica, Cyclocephala spp., Triboiium spp.;

B canh déu (Homoptera): Aphis spp., Myzus persicae, Rhopaiosiphum spp.,
Dysaphis plantaginea, Toxoptera spp., Macrosiphum euphorbiae, Aulacorthum solani,
Sitobion avenae, Metopolophium dirhodum, Schizaphisgraminum, Brachycoius noxyus,
Nephotettix spp., Nilaparvata lugens, Sogatella furcifera, Laodelphax striatellus, Bemisia
tabaci, Trialeurodes vaporariorum, Aleurodes proletella, Aleurothrixus floccosus,
Quadraspidiotus perniciosus, Unaspis yanonensis, Ceroplastes rubens, Aonidiella

aurantii;

B§ cénh ntra (Hemiptera): Lygus spp., Eurygaster maura, Nezara viridula,

Piezodorusguildingi, Leptocorisa varicornis, Cimex lectularius, Cimex hemipterus;
B0 canh to (Thysanoptera): Frankliniella spp., Thrips spp., Scirtothrips dorsalis;

Ho mdi (Isoptera): Reticulitermes flavipes, Coptotermes formosanus,
Reticulitermes virginicus, Heterotermes aureus, Reticulitermes hesperus, Coptotermes
Jrenchii, Shedorhinotermes spp., Reticulitermes santonensis, Reticulitermesgrassei,
Reticulitermes  banyulensis,  Reticulitermes  speratus,  Reticulitermes  hageni,
Reticulitermes tibialis, Zootermopsis spp., Incisitermes spp., Marginitermes spp.,

Macrotermes spp., Microcerotermes spp., Microtermes spp.;

B0 hai canh (Diptera): Liriomyza spp., Musca domestica, Aedes spp., Culex spp.,
Anopheles spp., Fannia spp., Stomoxys spp.;

Bo canh mang (Hymenoptera): Iridomyrmex humilis, Solenopsis spp.,
Monomorium pharaonis, Atta spp., Pogonomyrmex spp., Camponotus spp., Monomorium

spp., Tapinoma sessile, Tetramorium spp., Xylocapa spp., Vespula spp., Polistes spp.;
B chiy ran an 16ng (Mallophaga);
Bo chiy ran (4noplura): Pthirus pubis, Pediculus spp-;

B canh thing (Orthoptera) (chau chéu, dé): Melanoplus spp., Locusta migratoria,
Schistocercagregaria, Gryllotalpidae (dé diii);
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B0 gian (Blattoidea): Blatta orientalis, Blattella germanica, Periplaneta
americana, Supella longipalpa, Periplaneta australasiae, Periplaneta brunnea,

Parcoblatta pennsylvanica, Periplaneta fuliginosa, Pycnoscelus surinamensis,
B0 bo chét (Siphonaptera): Ctenophalides spp., Pulex irritans,

Bo ve bét (4cari): Tetranychus spp., Panonychus spp., Eotetranychus carpini,
Phyllocoptruta oleivora, Aculus pelekassi, Brevipalpus phoencis, Boophilus spp.,
dermacentor variabilis, Rhipicephalus sanguineus, Amblyomma americanum, Ixodes

spp., Notoedres cati, Sarcoptes scabiei, dermatophagoides spp.; va

Lép tuyén tring (Nematoda): Dirofilaria immitis, Meloidogyne spp., Heterodera
spp., Hoplolaimus columbus, Belonolaimus spp., Pratylenchus spp., Rotylenchus
reniformis, Criconemella ornata, ditylenchus spp., Aphelenchoides besseyi,

Hirschmanniella spp.
Ché phcfm kiém sodt dich hai

Hop chét theo sang ché c6 thé dugc phun & dang ché pham chira hop chét nay va
chit mang ndéng dung. Cac dich hai c¢6 thé dugc kiém soat bang cach phun hop chit theo
sang ché & dang ché phim xit, ché phdm xtr Iy tai chd, gel, ché pham u hat, ché phdm vi
nang, ché phém hép thu hé théng, thudc ba, dung cu thé tai cho vat nudi, ché phém ding
mot 14n, ché phidm phun swong, ché phdm hun khéi, ché phdm phun mi, bt ric va nhidu
dang ché phdm khéac. Ché phim theo sang ché c6 thé dugc didu ché & dang ché phim
16ng hodc rin dam ddc dugc phan tdn vao nudc dé phun, bdt ric hoidc ché phém dang
cdm duge str dung ngay ma khong cin xtr Iy thém. Cac ché phim duoc diéu ché theo
theo céc quy trinh va cong thirc didu ché thong thudng trong linh vuc héa nong, tuy nhién
céc ché phim nay 12 méi va vu viét do chira hop chét theo sang ché. Tuy nhién, dé nguoi
c6 hiéu biét hoa nong c6 thé d& dang didu ché dugc ché phdm mong mudn bat ky, mot sb

ché phim theo sang ché s& dugc md ta chi tiét.

Céc thé phéan tan chira hop chit theo sang ché thudng duge phun nhiéu nhét bao
gém hdn dich nu6c hodc nhii twong dugc didu ché tir cac ché phim d4m dic chta hop
chét. Cac ché phdm hoa tan trong nuéc, ché phdm c6 thé tao hdn dich nuéc hodc ché
pham c6 thé nhii hoa thudng & dang rén, thudng dugc goi 1a bt hut 4m, hoic dang 1éng
thudng duge goi la ché phém dam dic c6 thé nhii héa hodc hdn dich nudc. Bot hit 4m c¢6

thé dugc dap thanh cac hat ¢dm c6 thé phén tan trong nuée, chira hdn hop ddng nhét cua
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hoat chét, chét mang tro, va chét hoat dong bé mat. N(‘“)ng dd cua hoat chét thuong nam
trong khoang tir 10% dén 90% khéi luong. Chit mang tro thudng duge chon tir attapulgit
d4t sét, montmorillonit dat sét, dat diatomit, hoéc silicat tinh ché. Bot huat Am thuong chira
chét hoat dong bé mit véi luong hiru hiéu ndm trong khoang tir 0,5% dén 10% khéi
lugng bot hut 4m, dugc chon tir sulfonat lignin, naphtalensulfonat dac, naphtalensulfonat,
alkylbenzensulfonat, alkyl sulfat, va chit hoat ddng bé mit dang khong ion nhu san pham
cdng hop cuia etylen oxit va alkyl phenol.

Ché phdm dam dic c6 thé nhii héa thuong chira hop chét theo séng ché véi ham
lugng nim trong khoang tir 50g/L dén 500g/L dich 1éng da nhii hoa, trong duong véi tir
10% dén 50% khéi lugng hop chit duge hoa tan vao chit mang tro 13 dung moi ddng tan
véi nuée hodc hdn hop chira dung mdi hiru co khong ddng tan v6i nude va chét nhii hoa.
Dung mdi hitu co hitu ich bao gdm dung méi thom, dic biét 1a xylen, va phan cit ddu
mo, dic biét 1a phan naphtalen va olefin c6 nhiét do s6i cao ctia ddu mo nhu naphta thom
ty trong cao. Céc dung méi hitu co khéc ciling c6 thé duge sir dung, nhu dung méi terpen
bao gdm ca din xuit diu thong, keton dang béo nhu xyclohexanon, va rugu da chirc nhu
2-etoxyetanol. Chit nhii héa thich hop cho ché phdm dam dic c6 thé nhii héa duge chon
tir chit hoat dong bé mit dang anion va/hodc chét hoat dong bé mat dang khong ion, nhu

céc chét hoat d6ng bé mit dugc boc 16 néu trén.

Hon dich nuée chira hop chét khong tan trong nude dugce phan tan vao cht mang
dang 16ng chira nuéc & ndng do nim trong khoang tir 5% dén 50% khéi luong. Hén dich
thuong duge diéu ché bing cach nghién min hop chit, va tron k¥ v6i chit mang dang
16ng chira nuéce va chét hoat dong bé mit duoc chon tir cac loai nhu trén. Cac thanh phén
tro, nhu mudi v6 co va gdm tu nhién hoic gébm tdng hop, ciing c6 thé dugc bd sung vao
dé ting ty trong va d6 nhét cua chit mang dang 16ng. Tt hon néu, hdn dich nuée duogc
diéu ché bang cach nghién va tron hop chit & cing thoi diém didu ché chit mang dang
16ng chira nuéce, va ddng nhét hoa trong thiét bi ddng nhit nhu may tron cat, may nghién
bi, hozc thiét bi ddng nhét kiéu pittong.

Hop chét theo sang ché ciing c¢6 thé duoc didu ché thanh ché phim dang cbm, hitu
ich dé bon cho dét, ché phdm dang cém thudng chira hop chit theo sang ché v6i ham
lugng nim trong khoang tir 0,5% dén 10% khéi lrgng, duoc phan tan trong chit mang tro

chira toan by hay mot phan 16n dét sét hodc chit mang gia ré twong tw. Ché phim nay
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thudong dugc didu ché bing cach hoa tan hop chit trong dung moi thich hgp va phun 1én
chit mang dang hat ¢6 kich c& thich hop, ndm trong khoang tir 0,5 dén 3mm. Ché phim
ndy cling c6 thé dugc diéu ché bing cach tao bot nhdo hodc bot nhao chira chit mang va
hop chét theo séng ché, nghién va lam khé dé thu dugce kich c& hat mong mubn. Bot ric
chira hop chit theo sang ché dugc didu ché mot cac don gian bing céach tron ky bot hop
chat theo sang ché vé6i chit mang nong dung, nhr cao lanh dt sét, bot d4 macma, va cac
chat mang tuong tur. Bot ric c6 thé chira hop chét theo sang ché v6i ham lwong ndm trong
khoang tir 1% dén 10%. Trén thuc té, khi cdn phun hop chét theo sang ché duéi dang
dung dich trong dung méi hitu co thich hop, thi diu hoa lodng thudng duoc sir dung, nhu

dau phun, duge sir dung nhiéu trong linh vuc héa nong.

Ché phém trir dich hai va ché phim diét ve bét thuong duge phun dudi dang thé
phan tan chira hoat chét trong chit mang dang 16ng. Liéu luong phun ctia cac ché phim
nay thudng dugc tinh theo ndng d6 hoat chit trong chit mang. Chit mang dugc sir dung

pho bién nhat 14 nudc.

Hop chit theo sang ché ciing c¢6 thé dugc didu ché dudi dang ché phadm phun mu.
Trong ché pham nay, hoat chit dugc hoa tan hodc phén tan vao chit mang tro, 12 hdn hop
chat diy dé tao ra ap luc ddy. Ché phdm dang phun mi duge déng goéi vao binh chira c6
van dinh liéu d phan phdi hdn hop hoat chit. Hdn hop chét dy chira halocarbon cé nhiét
do soi thép, ¢6 thé duge tron vai dung mdi hitu co, hodc hdn dich nudc duge nén béng

khi tro hodc khi hydrocarbon.

Liéu lugng thuc t& ctia hop chét dé phun 1én viing can kiém soat dich hai va ve 1a
khong gigi han.vé c6 thé dé dang xac dinh dugc boi nguoi ¢o hiéu biét trung binh trong
linh vure nay khi d6i chiéu véi cac vi du néu trén. Nhin chung, ndng do khédi luong mong
mubn ctia hop chét theo sang ché dé thu duoc hiéu suit kidm soét cao 13 ndm trong
khoang tir 10ppm dén 5000ppm. Ndng d6 cta nhiéu hop chit theo sang ché du dé thu
duoc hiéu suét kiém so4t 1a nim trong khoang tir 100ppm dén 1500ppm.

Ving cin phun hop chét theo sang ché c6 thé 1a viing sinh séng bat ky caa dich
hai hoic ve, vi du ving trdng rau xanh, viing trdng cdy in qua va cay 1y hat, ving trdng
cdy nho, viing trng cdy canh, vat nudi, b& mit bén trong va bén ngoai cla cac tda nha,

va/hoic ving dit xung quanh c4c tda nha.
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Do trimg cua dich hai ¢6 kha ning khang thudc rat manh, nén ché pham theo sang
ch€ can duoc phun nhiéu lan dé kiém soéat dugc ca au tring madi sinh giong nhu cac ché

pham trir dich hai va ché phim diét ve bét da biét khac.

Su chuyén dong hé théng cua hop chét theo sang ché trong thuc vat c6 thé duoc sir
dung dé kiém soat dich hai & mot bd phan cia thuc vat bang cach phun hop chét theo
sang ché 1én bo phén khic cua thyc vat nay. Vi du, dich hai #n 14 thuc vat c6 thé dugc
kiém soat bang cach twdi nho giot, bén theo ludng, hoic & hat trude khi gieo trong. Bién
phép 0 hat c6 thé &p dung cho toan bo cac loai hat, bao gdm ca céc hat thu duqé tir thuc
vat bién ddi gen dé biéu hién céc tinh trang mong mudn. Vi du cu thé v& céc tinh trang
nay bao gbém tinh trang ma héa protein gy doc véi cac dich hai khong xuong séng, nhu
Bacillus thuringiensis hodc cac protein trlr dich hai khac, tinh trang biéu hién tinh khang
chat diét c6, nhu hat giéng khang glyphosat (Roundup Ready® seed), hodc tinh trang
chira cac gen ngoai lai “dﬁ‘)ng biéu hién” ma hoa protein trir dich hai, tinh khang chét diét

cd, tang cudng hap thu chit dinh dudng va/hodc cac tinh trang c6 1oi bat ky khac.

Thudc ba trir dich hai chira hop chit theo sang ché, chét thu hut dich hai va’/hodc
chét kich thich dich hai an c6 thé dugc st dung dé tang hi¢u qua trir dich hai trong céc
dung cu nhu b?ly, mdi ba, va cac dung cu tuong tu. Thudc ba thudng duoc diéu ché &
dang ran, ban rin (bao gém ca dang gel) hoic dich ba chtra chét kich thich dich hai dn va
mot hodc nhiéu chit trir dich hai dugc bao vi nang hodc khong bao vi nang & luong diét

dich hai hiru hiéu.

Hop chét ¢6 cong thirc (I) ¢6 thé duoc str dung két hop v6i mot hodc nhidu chit trir
dich hai, chit diét ndm hozc chét diét cé khac d& c6 thé kidm soat dugc nhidu dich bénh
va c6 dai. Khi duge sir dung két hop vé6i cac chit trir dich hai, chit diét ndm hosic chét
diét co khac, hop chit c6 cong thirc (I) ¢6 thé dugc didu ché vé6i cac hop chét nay, tron

trong binh phun véi céc hop chit nay, hoic phun xen k& véi cac hop chit nay.

Mot s6 chét trir dich hai c6 thé dugc sir dung két hop v6i hop chat theo séng ché
bao gdm: khang sinh nhu allosamidin va thuringiensin; chét trir sau lacton vong 16n nhu
spinosad, spinetoram, va céc khéng sinh spinosyn khac bao gdm 21-butenyl spinosyns va
din xuét cia ching; chét trir dich hai avermectin nhu abamectin, doramectin, emamectin,
eprinomectin, ivermectin va selamectin; chét trir dich hai milbemycin nhu lepimectin,

milbemectin, milbemycin oxim va moxitctin; chat trir dich hai chira arsen nhu canxi
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arsenat, dﬁ‘)ng axetoarsenit, déng arsenat, chi arsenat, kali arsenit va natri arsenit; cht trir
sdu sinh hoc nhu Bacillus popilliae, B. sphaericius, B. thurinigiensis subsp. aizawai, B.
thuringiensis subsp. kurstaki, B. thuriugiensis subsp. tenebrionis, Beauveria bassiana,
virut thé hat Cydia pomonella, buém dém (Douglas fir tussock moth NPV), sau ngai
(Gypsy moth NPV), Helicoverpa zea NPV, virut thé hat ky sinh v&i buém 6ng (Indian
meal moth granulosis virus), Metarhizium anisopliae, Nosema locustae, Paecilomyces
fumosoroseus, P. lilacinus, Photorhabdus luminescens, Spodoptera exigua NPV, yéu tb
diéu hoa trypsin, Xenorhabdus nematophilus, va X. bovienii, chit trir su bao vé cAy trong
nhu CrylAb, CrylAc, CrylF, CrylA,105, Cry2Ab2, Cry3A, mir Cry3A, Cry3Bbl, Cry34,
Cry35, va VIP3A; chét trir dich hai ¢6 ngudn gbc thue vat nhu anabasin, azadirachtin, d-
limonen, nicotin, pyrethrin, cinerin, cinerin I, cinerin II, jasmolin I, jasmolin II, pyrethrin
I, pyrethrin II, quassia, rotenon, ryania va sabadilla; chat trir dich hai carbamat nhu
bendiocarb va carbaryl; chét trir dich hai benzofuranyl metylcarbamat nhu benfuracarb,
carbofuran, carbosulfan, decarbofuran va furathiocarb; chét trir dich hai dimetylcarbamat
nhu dimitan, dimetilan, hyquincarb va pirimicarb; chét trir dich hai oxim carbamat nhu
alanycarb, aldicarb, aldoxycarb, butocarboxym, butoxycarboxym, methomyl, nitrilacarb,
oxamyl, tazimcarb, thiocarboxim, thiodicarb va thiofanox; chét trir dich hai phenyl
metylcarbamat nhu allyxycarb, aminocarb, bufencarb, butacarb, carbanolat, cloethocarb,
dicresyl, dioxacarb, EMPC, ethiofencarb, fenethacarb, fenobucarb, isoprocarb,
methiocarb, metolcarb, mexacarbat, promacyl, promecarb, propoxur, trimetacarb, XMC
va xylylcarb; chét trir dich hai dinitrophenol nhu dinex, dinoprop, dinosam va DNOC;
chét trir dich hai chira flo nhu bari hexaflosilicat, cryolit, natri florua, natri hexaflosilicat
va sulfluramit; chét trir dich hai formamidin nhu amitraz, chlordimeform, formetanat va
formparanat; chit trix dich hai tao khéi nhu acrylonitril, carbon disulfua, carbon
tetraclorua, cloform, clopicrin, para-diclobenzen, 1,2-diclopropan, etyl format, etylen
dibromua, etylen diclorua, etylen oxit, hydro xyanua, iodometan, metyl bromua,
metylcloform, metylen clorua, naphtalen, phosphin, sulfuryl florua va tetracloetan; chat
trir dich hai v6 co nhu borax, canxi polysulfua, déng oleat, thuy ngan (I) clorua, kali
thioxanat va natri thioxanat; chit tc ché téng hop kitin nhu bistrifluron, buprofezin,
chlorfluazuron, cyromazin, diflubenzuron, fluxycloxuron, flufenoxuron, hexaflumuron,
lufenuron, novaluron, noviflumuron, penfluron, teflubenzuron va triflumuron; chat tuong

ty hormon kich thich siu non nhu epofenonan, fenoxycarb, hydropren, kinopren,
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methopren, pyriproxyfen va tripren; hormon kich thich sdu non nhu hormon kich thich
sau non I, hormon kich thich sau non II va hormon kich thich sau non III; chit chd van
hormon gdy rung 16ng nhu chromafenozit, halofenozit, metoxyfenozit va tebufenozit;
hormon gy rung 16ng nhu o-ecdyson va ecdysteron; chit rc ché su rung 16ng nhu
diofenolan; precocen nhu precocen I, precocen II va precocen III; chit didu hoa sinh
truéng sdu bénh chwa duoc phan loai nhu dicyclanil; chit trir dich hai tuong tu
nereistoxyn nhu bensultap, cartap, thiocyclam va thiosultap; chét trir dich hai nicotinoit
nhu flonicamit; chét trir dich hai nitroguanidin nhu clothianidin, dinotefuran, imidacloprit
va thiamethoxam; nitrometylen chét trir dich hai nhu nitenpyram va nithiazin; chét trir
dich hai pyridylmetylamin nhu axetamiprid, imidacloprit, nitenpyram va thiacloprit; chit
trir dich hai clo hitu co nhu brom-DDT, camphechlor, DDT, pp'-DDT, etyl-DDD, HCH,
gamma-HCH, lindan, metoxychlor, pentaclophenol va TDE; chét trir dich hai xyclodien
nhu aldrin, bromcyclen, chlorbicyclen, chlordan, chlordecon, dieldrin, dilor, endosulfan,
endrin, HEOD, heptachlor, HHDN, isobenzan, isodrin, kelevan va mirex; chét trir dich
hai phosphat hitu co nhu bromfenvinfos, chlorfenvinphos, crotoxyphos, dichlorvos,
dicrotophos, dimetylvinphos, fospirat, heptenophos, methocrotophos, mevinphos,
monocrotophos, naled, naftalofos, phosphamidon, propaphos, TEPP va tetrachlorvinphos;
chét trir dich hai thiophosphat hitu co nhu dioxabenzofos, fosmethilan va phenthoat; chét
trr dich hai thiophosphat hitu co dang béo nhu axethion, amiton, cadusafos,
chloretoxyfos, chlormephos, demephion, demephion-O, demephion-S, demeton,
demeton-O, demeton-S, demeton-metyl, demeton-O-metyl, demeton-S-metyl, demeton-
S-metylsulphon, disulfoton, ethion, ethoprophos, PSP, isothioat, malathion, metacrifos,
oxydemeton-metyl, oxydeprofos, oxydisulfoton, phorat, sulfotep, terbufos va thiometon;
chit trr dich hai amit thiophosphat hitu co dang béo nhu amidithion, xyanthoat,
dimethoat, ethoat-metyl, formothion, mecarbam, omethoat, prothoat, sophamit and
vamidothion; chét trir dich hai oxim thiophosphat hiru co nhu chlorphoxym, phoxym va
phoxym-metyl; chét trir dich hai thiophosphat hiru co di vong nhu azamethiphos,
coumaphos, coumithoat, dioxathion, endothion, menazon, morphothion, phosalon,
pyraclofos, pyridaphenthion va quinothion; chat trir dich hai benzothiopyran thiophosphat
hitu co nhu dithicrofos va thicrofos; chét trir dich hai benzotriazin thiophosphat hiru co
nhu azinphos-etyl va azinphos-metyl; chit trir dich hai isoindol thiophosphat hitu co nhu

dialifos va phosmet; chét trir dich hai isoxazol thiophosphat hitu co nhu isoxathion va
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zolaprofos; chét trir dich hai pyrazolopyrimidin thiophosphat hiru co nhu chlorprazophos
va pyrazophos; chit trir dich hai pyridin thiophosphat hitu co nhu chlorpyrifos va
chlorpyrifos-metyl; chét trir dich hai pyrimidin thiophosphat hitu co nhu butathiofos,
diazinon, etrimfos, lirimfos, pirimiphos-etyl, pirimiphos-metyl, primidophos, pyrimitat va
tebupirimfos; chit trir dich hai quinoxalin thiophosphat hitu co nhu quinalphos va
quinalphos-metyl; chét trir dich hai thiadiazol thiophosphat hitu co nhu athidathion,
lythidathion, methidathion va prothidathion; chat trir dich hai triazol thiophosphat hiru co
nhu isazofos va triazophos; chét trir dich hai phenyl thiophosphat hitu co nhur azothoat,
bromphos, bromphos-etyl, carbophenothion, chlorthiophos, xyanophos, xythioat,
dicapthon, dichlofenthion, etaphos, famphur, fenchlorphos, fenitrothion fensulfothion,
fenthion, fenthion-etyl, heterophos, jodfenphos, mesulfenfos, paréthion, parathion-metyl,
phenkapton, phosnicﬁlor, profenofos, prothiofos, sulprofos, temnephos, trichlormetaphos-
3 va trifenofos; chét trir dich hai phosphloiat nhu butonat va trichlorfon; chét trir dich hai
phosphonothioat nhu mecarphon; chét trir dich hai phenyl etylphosplionotliioat nhu
fonofos va triclonat; chét trir dich hai phenyl phenylphosphonothioat nhur xyanofenphos,
EPN va leptophos; chit trir dich hai phosphoramidat nhu crufomat, fenamiphos,
fosthietan, mephosfolan, phosfolan va pirimetaphos; chit trr dich hai
phosphoramidothioat nhu axephat, isocarbophos, isofenphos, metamidophos va
propetamphos; chit trir dich hai phosphorodiamit nhu dimefox, mazidox, mipafox va
schradan; chét trir dich hai oxadiazin nhu indoxacarb; chét trir dich hai phthalimit nhu
dialifos, phosmet va tetramethrin; chét trir dich hai pyrazol nhu axetoprol, ethiprol,
fipronil, pyrafluprol, pyriprol, tebufenpyrad, tolfenpyrad va vaniliprol; chét trir dich hai
pyrethroit este nhu acrinathrin, allethrin, | bioallethrin, barthrin, bifenthrin,
bioethanomethrin, xyclethrin, xycloprothriﬁ, - cyfluthrin, beta-cyfluthrin,
cyhalothrin,gamma-cyhalothrin, lambda-cyhalothrin, cypermethrin, alpha-cypermethrin,
beta-cypermethrin, theta-cypermethrin, zeta-cypermethrin, cyphenothrin, deltamethrin,
dimefluthrin, dimethrin, empenthrin, fenfluthrin, fenpirithrin, fenpropathrin, fenvalerat,
esfenvalerat, flucythrinat, fluvalinat, tau-fluvalinat, furethrin, imiprothrin, metofluthrin,
permethrin, biopermethrin, transpermethrin, phenothrin, prallethrin, profluthrin,
pyresmethrin, resmethrin, bioresmethrin, cismethrin, tefluthrin, terallethrin, tetramethrin,
tralomethrin va transfluthrin; chét trir dich hai pyrethroit ete nhu etofenprox, flufenprox,

halfenprox, protrifenbut va silafluofen; chat trir dich hai pyrimidinamin nhu flufenerim
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va pyrimidifen; chét trir dich hai pyrol nhu chlorfenapyr; chit trir dich hai axit tetronic
nhu spirodiclofen, spiromesifen va spirotetramat; chit trir dich hai thioure nhu
diafenthiuron; chét trir dich hai ure nhu flucofuron va sulcofuron; va chét trir dich hai
chua phén loai nhu AKD-3088, closantel, crotamiton, cyflumetofen, E2Y45, EXD,
fenazaflor, fenazaquin, fenoxacrim, fenpyroxymat, FKI-1033, flubendiamit, HGW&86,
hydrametylnon, IKI-2002, isoprothiolan, malonoben, metaflumizon, metoxadiazon,
nifluridid, NNI-9850, NNI-0101, pymetrozin, pyridaben, pyridalyl, Qcide, rafoxanit,
rynaxypyr, SYJ-159, triarathen va triazamat va hdn hop bat ky cia chung.

Mot sb chét diét ndm c6 thé duoc sir dung két hop v6i hop chét theo sang ché bao
gbém: 2-(thioxanatometylthio)-benzothiazol, 2-phenylphenol, 8-hydroxyquinolin sulfat,
Ampelomyces, quisqualis, azaconazol, azoxystrobin, Bacillus subtilis, benalaxyl,
benomyl, benthiavalicarb-isopropyl, mubi benzylaminobenzen-sulfonat (BABS),
bicarbonat, biphenyl, bismerthiazol, biteﬂaﬁol, blasticidin-S, borax, ché phém Bordeaux,
boscalid, bromuconazol, bupirimat, canxi polysulfua, captafol, captan, carbendazim,
carboxyn, carpropamit, carvon, cloneb, clothalonil, chlozolinat, Coniothyrium minitans,
ddng hydroxit, ddng octanoat, déng oxyclorua, ddng sulfat, ddng sulfat (héa tri ba), ddng
(I) oxit, cyazofamit, cyflufenamit, cymoxanil, cyproconazol, cyprodinil, dazomet,
debacarb, diamoni etylenbis-(dithiocarbamat), dichlofluanid, diclophen, diclocymet,
diclomezin, dichloran, diethofencarb, difenoconazol, difenzoquat ion, diflumetorim,
dimethomorph, dimoxystrobin, diniconazol, diniconazol-M, dinobuton, dinocap,
diphenylamin, dithianon, dodmorph, dodmorph axetat, dodin, dodin dang bazo tu do,
edifenphos, epoxyconazol, ethaboxam, etoxyquin, etridiazol, famoxadon, fenamidon,
fenarimol, fenbuconazol, fenfuram, fenhexamit, fenoxanil, fenpiclonil, fenpropidin,
fenpropimorph, fentin, fentin axetat, fentin hydroxit, ferbam, ferimzon, fluazinam,
fludioxonil, flumorph, fluopicolid, floimid, fluoxastrobin, fluquinconazol, flusilazol,
flusulfamit, flutolanil, flutriafol, folpet, formaldehyt, fosetyl, fosetyl-nhom, fuberidazol,
furalaxyl, furametpyr, guazatin, guazatin axetat, GY-81, hexaclobenzen, hexaconazol,
hymexazol, imazalil, imazalil sulfat, imibenconazol, iminoctadin, iminoctadin triaxetat,
iminoctadin tris(albesilat), ipconazol, iprobenfos, iprodion, iprovalicarb, isoprothiolan,
kasugamycin, kasugamycin hydroclorua hydrat, kresoxym-metyl, mancopper, mancozeb,
maneb, mepanipyrim, mepronil, thiy ngin clorua, thiy ngén oxit, thiy ngan (I) clorua,

metalaxyl, mefenoxam, metalaxyl-M, metam, metam-amoni, metam-kali, metam-natri,
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metconazol, metasulfocarb, metyl iodua, metyl isothioxanat, metiram, metominostrobin,
metrafenon, mildiomycin, myclobutanil, nabam, nitrothal-isopropyl, nuarimol,
octhilinon, ofurace, axit oleic (axit béo), orysastrobin, oxadixyl, oxyn-ddéng, oxpoconazol
fumarat, oxycarboxyn, pefurazoat, penconazol, pencycuron, pentaclophenol,
pentaclophenyl laurate, penthiopyrad, phenyl thily ngén axetat, axit phosphonic, phthalid,
picoxystrobin, polyoxyn B, polyoxyns, polyoxorim, kali bicarbonat, kali hydroxyquinolin
sulfat, probenazol, prochloraz, procymidon, propamocarb, propamocarb hydroclorua,
propiconazol, propineb, proquinazit, prothioconazol, pyraclostrobin, pyrazophos,
pyributicarb, pyrifenox, pyrimetanil, pyroquilon, quinoclamin, quinoxyfen, quintozen,
chiét xuét Reynoutria sachalinensis, silthiofam, simeconazol, natri 2-phenylphenoxit,
natri bicarbonat, natri pentaclophenoxit, spiroxamin, luru huynh, SYP-Z071, dau héc in,
tebuconazol, tecnazene, tetraconazol, thiabendazol, thifluzamit, thiophanat-metyl, thiram,
tiadinil, tolclofos-metyl, tolylfluanid, triadimefon, triadimenol, triazoxit, tricyclazol,
tridemorph, trifloxystrobin, triflumizol, triforin, triticonazol, validamycin, vinclozolin,
zineb, ziram, zoxamit, Candida oleophila, Fusarium oxysporum, Gliocladium spp.,
Phlebiopsisgigantean, Streptomyces griseoviridis, Trichoderma spp., (RS)--N-(3,5-
diclophenyl)-2-(metoximtyl)-sucxinimit, 1,2-diclopropan, 1,3-diclo-1,1,3,3-tetrafloaxeton
hydrat, 1-clo-2,4-dinitronaphtalen, 1-clo-2-nitropropan, 2-(2-heptadexyl-2-imidazolin-1-
yDetanol, 2,3-dihydro-5-phenyl-1,4-dithi-in 1,1,4,4-tetraoxit, 2-metoxyetyl thily ngin
axetat, 2-metoxyetyl thily ngn clorua, 2-metoxyetyl thiy ngén silicat, 3-(4-clophenyl)-5-
metylrhodanin, 4-(2-nitroprop-1-enyl)phenyl thioxyanatm, ampropylfos, anilazin,
azithiram, bari polysulfua, Bayer 32394, benodanil, benquinox, bentaluron, benzamacril;
benzamacril-isobutyl, benzamorf, binapacryl, bis(metyl thity ngén) sulfat, bis(tributyltin)
oxit, buthiobat, cadimi canxi d(“)ﬂg kém chromat sulfat, carbamorph, CECA,
chlobenthiazon, chloraniformetan, chlorfenazol, chlorquinox, climbazol, déng bis(3-
phenylsalixylat), déng k&m chromat, cufraneb, ddng (II) hydrazinium sulfat, cuprobam,
cyclafuramit, cypendazol, cyprofuram, decafentin, dichlon, dichlozolin, diclobutrazol,
dimethirimol, dinocton, dinosulfon, dinoterbon, dipyrithion, ditalimfos, dodicin,
drazoxolon, EBP, ESBP, etaconazol, etem, ethirim, fenaminosulf, fenapanil, fenitropan,
fluotrimazol, furcarbanil, furconazol, furconazol-cis, furmexyclox,
furophanat,glyodin,griseofulvin, halacrinat, Hercules 3944, hexylthiofos, ICIA0858,

isopamphos, isovaledion, mebenil, mecarbinzid, metazoxolon, methfuroxam, metyl thiy
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ngin dicyandiamit, metsulfovax, milneb, mucochloric anhydrit, myclozolin, N-3,5-
diclophenyl-succinimide, ~N-3-nitrophenylitaconimit, natamycin, N-etylmercurio-4-
toluensulfonanilit, niken bis(dimetyldithiocarbamat), OCH, phenyl thiy ngan
dimetyldithiocarbamat, phenyl thiy ngéin hitrat, phosdiphen, prothiocarb; prothiocarb
hydroclorua, pyracarbolid, pyridinitril, pyroxychlor, pyroxyfur, quinaxetol; quinaxetol
sulfat, quinazamit, quinconazol, rabenzazol, salicylanilit, SSF-109, sultropen, tecoram,
thiadifluor, thicyofen, thiochlorfenphim, thiophanat, thioquinox, tioxymid, triamiphos,
triarimol, triazbutil, trichlamit, urbacid, XRD-563, va zarilamit, va hdn hop bét ky cua

chung.

Mot sb chét diét co cb thé dugc sir dung két hop véi hgp chét theo séng ché bao
gém: chit diét c6 amit nhu allidochlor, beflubutamit, benzadox, benzipram, brombutit,
cafenstrol, CDEA, chlorthiamit, cyprazol, dimethenamit, dimethenamid-P, diphenamit,
epronaz, etnipromid, fentrazamit, flupoxam, fomesafen, halosafen, isocarbamit, isoxaben,
napropamit, naptalam, pethoxamit, propyzamit, quinonamid va tebutam; anilit chat diét
cd nhu chloranocryl, cisanilit, clomeprop, cypromid, diflufenican, etobenzanid,
fenasulam, flufenacet, flufenican, mefenacet, mefluidid, metamifop, monalid, naproanilit,
pentanochlor, picolinafen va propanil; chét diét co arylalanin nhu benzoylprop, flamprop
va flamprop-M; chit diét co cloaxetanilit nhu axetochlor, alachlor, butachlor,
butenachlor, delachlor, diethatyl, dimetachlor, metazachlor, metolachlor, S-metolachlor,
pretilachlor, propachlor, propisochlor, prynachlor, terbuchlor, thenylchlor va xylachlor;
chét diét co sulfonanilit nhu benzofluor, perfluidon, pyrimisulfan va profluazol; chét diét
¢d sulfonamit nhu asulam, carbasulam, fenasulam and oryzalin; antibiotic chat diét co
nhu bilanafos; chit diét cé axit benzoic nhu chloramben, dicamba, 2,3,6-TBA va
tricamba; chét diét c6 axit pyrimidinyloxybenzoic nhu bispyribac va pyriminobac; chét
diét cd axit pyrimidinylthiobenzoic nhu pyrithiobac; chét diét co axit phthalic nhu
chlorthal; chit diét cé axit picolinic nhu aminopyralid, clopyralid va picloram; chét diét
¢ axit quinolincarboxylic nhu quinclorac va quinmerac; chét diét co chira arsen nhu axit
cacodylic, CMA, DSMA, hexaflurat, MAA, MAMA, MSMA, kali arsenit va natri
arsenit; chit diét cd benzoylxyclohexandion nhu mesotrion, sulcotrion, tefuryltrion va
tembotrion; chét diét co benzofuranyl alkylsulfonat nhu benfuresat va ethofumesat; chét
diét co carbamat nhu asulam, carboxazol chlorprocarb, dichlormat, fenasulam, karbutilat

va terbucarb; chit diét co carbanilat nhu barban, BCPC, carbasulam, carbetamit, CEPC,
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chlorbufam, chlorpropham, CPPC, desmedipham, phenisopham, phenmedipham,
phenmedipham-etyl, propham va swep; chét diét co xyclohexen oxim nhu alloxydim,
butroxydim, clethodim, cloprbxydim, xycloxydim, profoxydim, setoxydim, tepraloxydim
va tralkoxydim; chit diét co xyclopropylisoxazol nhu isoxachlortol va isoxaflutol; chét
diét cé dicarboxymit nhu benzfendizon, cinidon-etyl, flumezin, flumiclorac, flumioxazin
va flumipropyn; chat diét cd dinitroanilin nhu benfluralin, butralin, dinitramin,
ethalfluralin, fluchloralin, isopropalin, metalpropalin, nitralin, oryzalin, pendimetalin,
prodiamin, profluralin va trifluralin; chét diét co dinitrophenol nhu dinofenat, dinoprop,
dinosam, dinoseb, dinoterb, DNOC, etinofen va medinoterb; chit diét co diphenyl ete
nhu etoxyfen; chdt diét cé nitrophenyl ete nhu acifluorfen, aclonifen, bifenox,
chlometoxyfen, .chlornitrofen, etnipromid, flodifen, floglycofen, flonitrofen, fomesafen,
furyloxyfen, halosafen, lactofen, nitrofen, nitrofluorfen va oxyfluorfen; dithiocarbamat
chit diét co6 nhu dazomet va metam; chat diét co dang béo chtra halogen nhu alorac,
clopon, dalapon, flupropanat, hexacloaxeton, iodometan, metyl bromua, axit
monocloaxetic, SMA va TCA; chét diét co imidazolinon nhu imazametabenz, imazamox,
imazapic, imazapyr, imazaquin va imazethapyr; chét diét ¢ vd co nhu amoni sulfamat,
borax, canxi clorat, df‘)ng sulfat, ferrous sulfat, kali azit, kali xanat, natri azit, natri clorat
va axit sulfuric; chat diét cod nitril nhu brombonil, bromxynil, cloxynil, dichlobenil,
iodobonil, ioxynil va pyraclonil; chit diét cé photpho hiru co nhu amiprofos-metyl,
anilofos, bensulid, bilanafos, butamifos, 2,4-DEP, DMPA, EBEP, fosamin, glufosinat,
glyphosat va piperophos; chét diét cé phenoxy nhu bromfenoxym, clomeprop, 2,4-DEB,
2,4-DEP, - difenopenten, disul, erbon, etnipromid, fenteracol va trifopsim; chit diét co
phenoxyaxetic nhu 4-CPA, 2,4-D, 3,4-DA, MCPA, MCPA-thioetyl and 2,4,5-T; chét diét
c6 phenoxybutyric nhu 4-CPB, 2,4-DB, 3,4-DB, MCPB va 2,4,5-TB; chit diét co
phenoxypropionic nhu cloprop, 4-CPP, dichlorprop, dichlorprop-P, 3,4-DP, fenoprop,
mecoprop va mecoprop-P; chit diét co aryloxyphenoxypropionic nhu chlorazifop,
clodinafop, clofop, cyhalofop, diclofop, fenoxaprop, fenoxaprop-P, fenthiaprop,
fluazifop, fluazifop-P, haloxyfop, haloxyfop-P, isoxapyrifop, metamifop, propaquizafop,
quizalofop, quizalofop-P va trifop; chit diét cé phenylendiamin nhu dinitramin va
prodiamin; chit diét c6 pyrazolyl nhu benzofenap, pyrazolynat, pyrasulfotol,
pyrazoxyfen, pyroxasulfon va topramezon; chét diét co pyrazolyiplpietiyl nhu fluazolat

va pyraflufen; chit diét co pyridaziii nhu credazin, pyridafol va pyridat; chét diét co
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pyridazitiott nhu brompyrazon, chloridazon, dimidazon, flufenpyr, metflurazon,
norflurazon, oxapyrazon va pydanon; chit diét co pyridini nhu aminopyralid, cliodinat,
clopyralid, dithiopyr, fluroxypyr, haloxydin, picloram, picolinafen, pyriclor, thiazopyr va
triclopyr; chét diét co pyrimidindiamiti nhu iprymidam va tioclorim; chét diét cé amoni
bac bbén nhu cyperquat, diethamquat, difenzoquat, diquat, morfamquat va paraquat; chét
diét c6 thiocarbamat nhu butylat, xycloat, di-allat, EPTC, esprocarb, ethiolat, isopolinat,
methiobencarb, molinat, orbencarb, pebulat, prosulfocarb, pyributicarb, sulfallat,
thiobencarb, tiocarbazil, tri-allat va vernolat; chit diét cd thiocarbonat nhu dimexano,
EXD va proxan; chét diét c6 thioure nhu methiuron; chét diét c6 triazin nhu dipropetryn,
triaziflam va trihydroxitriazin; chit diét cd clotriazin nhu atrazin, chlorazin, cyanazin,
cyprazin, eglinazin, ipazin, mesoprazin, procyazin, proglinazin, propazin, sebuthylazin,
simazin, terbuthylazin va trietazin; chét diét cé metoxitriazin nhu atraton, methometon,
prometon, secbumeton, simeton va terbumeton; chit diét co metylthiotriazin nhu
ametryn, aziprotryn, xanatryn, desmetryn, dimetametryn, methoprotryn, prometryn,'
simetryn va terbutryn; chit diét cd triazinon nhu ametridion, amibuzin, hexazinon,
isomethiozin, metamitron va metribuzin; chit diét cé triazol nhu amitrol, cafenstrol,
epronaz va flupoxam; chét diét co triazolon nhu amicarbazon, bencarbazon, carfentrazon,
flucarbazon, propoxycarbazon, sulfentrazon va thiencarbazon-metyl; chét diét co
triazolopyrimidin nhu cloransulam, diclosulam, florasulam, flumetsulam, metosulam,
penoxsulam va pyroxsulam; chat diét cé uracil nhu butafenacil, bromacil, flupropacil,
isocil, lenacil va terbacil; 3-phenyluracil; chét diét c6 ure nhu benzthiazuron, cumyluron,
cycluron, dichloralure, diflufenzopyr, isonoruron, isouron, metabenzthiazuron,
monisouron va noruron; chit diét cé phenylure nhu anisuron, buturon, chlorbromuron,
chloreturon, clotoluron, cloxuron, daimuron, difenoxuron, dimefuron, diuron, fenuron,
fluometuron, fluothiuron, isoproturon, linuron, methiuron, metyldymron, metobenzuron,
metobromuron, metoxuron, monolinuron, monuron, neburon, parafluron, phenobenzuron,
siduron, tetrafluron va thidiazuron; chit diét cé pyrimidinylsulfonylure nhu
amidosulfuron, azimsulfuron, bensulfuron, chlorimuron, xyclosulfamuron, etoxysulfuron,
flazasulfuron, flucetosulfuron, flupyrsulfuron, foramsulfuron, halosulfuron,
imazosulfuron, mesosulfuron, nicosulfuron, orthosulfamuron, oxasulfuron, primisulfuron,
pyrazosulfuron, rimsulfuron, sulfometuron, sulfosulfuron va trifloxysulfuron; chét diét c6

triazinylsulfonylure nhu chlorsulfuron, cinosulfuron, ethametsulfuron, iodosulfuron,
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metsulfuron, prosulfuron, thifensulfuron, triasulfuron, tribenuron, triflusulfuron va
tritosulfuron; chét diét co thiadiazolylure nhu buthiuron, ethidimuron, tebuthiuron,
thiazafluron va thidiazuron; va chit diét c6 chua phéan loai nhu acrolein, allyl alcohol,
azafenidin, benazolin, bentazon, benzobixyclon, buthidazol, canxi xXyanamit,
cambendichlor, chlorfenac, chlorfenprop, chlorflurazol, chlorflurenol, cinmetylin,
clomazon, CPMF, cresol, ortho-diclobenzen, dimepiperat, endothal, flomidin, fluridon,
flurochloridon, flurtamon, fluthiacet, indanofan, metazol, metyl isothioxanat,
nipyraclofen, OCH, oxadiargyl, oxadiazon, oxaziclomefon, pentaclophenol, pentoxazon,
phenyl thily ngén axetat, pinoxaden, prosulfalin, pyribenzoxym, pyriftalid, quinoclamin,

rhodethanil, sulglycapin, thidiazimin, tridiphan, trimeturon, tripropindan va tritac.

Mic du séng ché da dugc minh hoa chi tiét bang phin mo ta néu trén, nhung
khong c6 nghia 1a sang ché bi giéi han & phin mé ta nay, ngudi cd hiéu biét trung binh
trong linh vurc nay hiéu ring méi chi mot s6 phuong 4n ciia sdng ché duoc mod ta va toan
bd cac phuong an thay ddi va bién dbi ddu nim trong pham vi ciia sang ché. Nguoi c6
hiéu biét trung binh trong linh vuc nay hiéu rang mic du viéc st dung cac thuat ngit nhu
“t8t hon 13>, “t6t hon néu”, “dugc wu tién” hoic “dugc wu tién hon nita” dugce st dung
trong phan mé ta néu trén c6 nghia la céc dAu hiéu dé mé ta c6 thé dugc tu tién sir dung
nhiéu hon mong mudn, va nim trong pham vi clia sing ché va yéu cau bao ho. Trong
phﬁn yéu céu bao ho, khi cac thuat nglt nhu “mot”, “it nhit mot” hodc “it nhat mot phén”
dugc str dung thi cac thudt ngit nay khong chi gidi han yéu ciu bao hd vdi nghia 1a mot”
trir khi ¢6 quy dinh khéc. Khi cac thuit ngir “it nhit mot phan” va/hodc “mot phan” duge
str dung thi cac thuat ngit nay c6 nghia la bao gém mdt phan va/hodc toan bo trir khi co

quy dinh khéc.
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YEU CAU BAO HO
1. Hop chét c6 cong thuc (I):
R1
|
(CRZRS)n—L—SzN—XZ
[ :
=
Y T*
o
@

trong do,

L 14 lién két don hozc R, S va L lién két véi nhau tao thanh véng 4, 5, hoic 6
canh;

R' 14 (C;-Cy) alkyl;
R? va R® doc 18p 1a hydro, metyl, etyl, flo, clo hodc brom;
n 12 s6 nguyén nim trong khoang tir 0 ¢én 3 ;
Y 1a (C;-Cy) haloalkyl, F, Cl, Br, hoic I;
X' 1a tiry ¥ va khi c¢6 mit, thi X' 1a O;
X*1a CN; va
R* 14 (C,-C5) alkyl.
2. Hop chit theo diém 1, trong d6 c6 mat X.
3. Hop chét theo diém 1, trong d6 Y 1a CF; hoic Cl.
4. Hop chét theo diém 1, trong do R*vaR? doc 1ap 1a hydro, metyl hodc etyl.

5. Hop chét theo diém 1, trong d6 Xl, Xz, Rz, R3, Y dugc xac dinh nhu néu trén, n 13 s
nguyén nim trong khoang tir 1 dén 3, R' 1a CHs, L 1a lién két don, va hop chét nay c6

cong thirc cau tao nhu sau:
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6. Hop chit theo diém 5, trong d6 X' 1a O, X* 1a CN, Y 14 (C;-C;) haloalkyl, R? va R® doc
1ap 1a hydro, metyl, etyl, flo, clo hoic brom, va n 14 s§ nguyén nim trong khoang tir 1 dén
3.

7. Hop chét theo diém 6, trong d6 Y 1a CF;, R? va R® doc 1ap 1a hydro, metyl hoic etyl,
va n 12 s6 nguyén nim trong khoang tir 1 dén 3.

8. Hop chét theo diém 1, trong do Xl, X2, va Y duoc xac dinh nhu néu trén, n béng 0, R,
S va L lién két v6i nhau tao thanh vong no 5 canh, va hop chat nay c6 cong thirc cdu tao

nhu sau:

®)
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10. Ché pham kiém soat dich hai chtra hop chét theo diém bt ky trong sb cac diém 1 va

9, va két hop v6i chit mang ndng dung.

va

11. Phuong phép kiém soét dich hai, bao gdm buéc phun lugng hitu hiéu cia hop chit

theo diém bat ky trong s6 cac diém 1 va 9 1én ving can ki€ém soat dich hai, véi diéu kién

1a ving c4n kiém soat dich hai nay khong phai 13 co thé nguoi hoic dong vat.
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