(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0025105
(51) CO07D 401/04 (13) B
(21) 1-2015-00976 (22) 21/01/2004

(62) 1-2008-01961

(86) PCT/US2004/003568 21/01/2004 (87) W02004/067528 12/08/2004

(30) 60/443,256 28/01/2003 US

(45) 25/08/2020 389 (43) 26/07/2010 268A

(73) FMC Agro Singapore Pte. Ltd. (SG)
77 Robinson Road, #13-00, Robinson 77, Singapore 068896, Singapore

(72) HUGHES Kenneth Andrew (US); LAHM George Philip (US); SELBY Thomas Paul
(US); STEVENSON Thomas Martin (US).

(74) Cong ty Luat TNHH Pham va Lién danh (PHAM & ASSOCIATES)

(54) CHE PHAM DUNG BE PHONG TRU LOAI GAY HAI KHONG XUONG SONG
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trong do, R! 1a Me, Cl, Br hoac F; R? 1a F, Cl, Br, C-C, haloalkyl hoac C;-C,4 haloalkoxy;
R3 1a F, Cl hoac Br; R* 1a H hodc Ci-Cy4 alkyl, C3-Cy4 alkenyl, C3-C4 alkynyl, C;-C;
xycloalkyl, hoac C4-Ce xycloalkylalkyl, mdi gdc nay tuy ¥ dugc thé bang mot phan tir thé
dugc chon tir nhom gdm halogen, CN, SMe, S(O)Me, S(O),Me va OMe; R> 1a H hoac Me;
R¢ 1a H, F hoac Cl; va R’ la H, F hogc Cl. Sang ché con dé xuat phuong phap phong tru
loai gy hai khong xuong song bao gom viéc cho loai gay hai khong xuong song hodc moi
truong cia no tiép xuc vo1 hop chat c6 cong thirc 1 v6i lugng hitu hiéu vé mit sinh hoc, N-
oxit ctia né hodc muébi thich hop ctia hop chit nay (vi du, dudi dang ché pham duoc mé ta
trong ban mo ta nay). Sang ché con dé xudt ché pham dung dé phong trur loai gay hai
khong xuong sdng chira hop chat c6 cong thie 1 véi luong hitu hiéu v€ mat sinh hoc, N-
oxit cua no hoac mudi thich hop cua hop chat va it nhat mot thanh phan bd sung dugc chon
tir nhom gdm chat hoat dong bé mat, chat pha lodng dang rin va chét pha lodng dang long.
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Linh vie k§ thuat dwoc dé cap

Sang ché dé cap dén hop chét antranilamit, N-oxit, mudi va ché phim chia
ching thich hop d sir dung trong méi trudng n6ng nghiép va phi ndng nghiép, ké ca
c4c tng dung dudi day va phuong phap sir dung ching dé phong trir cc loai gy hai

khong xuong sdng trong ca mdi trudng ndng nghiép 14n mdi trudng phi ndng nghiép.
Tinh trang k§ thuit ciia sang ché

Viéc phong trir lodi gy hai khong xuong séng nhu dong vét chan dét ¢ ¥
nghia v6 cling quan trong dé dat dwoc niang suét thu hoach cao. Loai gdy hai khong
xuong sdng phé hoai ciy ndéng nghiép dang phat trién va céc san pham dugc bao
quéan c6 thé 1a nguyén nhan 1am giam dang ké nang suit va do d6 lam ting gi4 thanh
cho ngudi tiéu dung. Viéc phong trir lodi gy hai khong xuong séng trén ciy 1am
nghiép, cdy trdng trong nha kinh, ciy canh, ciy trong vudn wom, cho thuc pham va
san phdm dang soi trong bao quan, cho siic vat nudi, ngudi, stc khoé cong chung va
dong vat 13 rat quan trong. Tuy c6 rat nhiéu san pham ding cho muc dich nay c6 ban
trén thi truong, nhung van c6 nhu cu tim ra cac hop chat méi cong hiéu hon, ¢ gid
thanh ha hon, it ddc hon, an toan hon d6i véi moi truomg hodc ¢6 cac kiéu tac dung
khéc nhau.

WO 01/070671 bde 16 dan xuét cia axit N-axyl antranilic ¢6 cong thirc i lam

chét diét dong vat chan d6t



trong d6 A va B doc 14ap 13 O hodc S; J 12 nhan phenyl tuy ¥ duge thé, nhan di vong
thom c6 5 hodc 6 canh, hé vong naphtyl hodc h¢ di vong dang d6i ngung tu thom cé
8, 9 hodc 10 canh; R' va R? doc 1ap 13 H hodc C;-Cg alkyl tuy v duoc thé; R* 1a H
hodc C;-Cs alkyl; mdi gbc R* doc lap 1a H, Ci-Cq alkyl, C;-C¢ haloalkyl, halogen
hodic CN; va n bang 1 dén 4.

Ban chit ky thuit ciia sang ché

Sang ché dé xuat hop chét ¢ cong thic 1, N-oxit hodc mubi clia ching

RG 2\
o __
N R7
o \R5
trong dé:
R' 14 Me, CL, Br hoic F;

R*14 F, CL, Br, C;-C4 haloalkyl hodc C;-C, haloalkoxy;

R} 13 F, Cl hodc Br;
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R* 13 H; C,-C, alkyl, C5-C4 alkenyl, C5-C, alkynyl, C5-Cs xycloalkyl, hoic C,-
Cs xycloalkylalkyl, mdi gbc nay tuy y dugc thé bang mot phan tir thé dugc chon tir
nhém gém halogen, CN, SMe, S(O)Me, S(O),Me, va OMe;

R’ 14 H hoic Me;
R®1a H, F hoic CI; va
R’ 12 H, F hoic CL

Sang ché con dé xuét ché phdm dé phong trir loai gdy hai khong xuwong séng
chtrta hop chét c6 cong thic 1 vé6i lugng hitu hidu vé mit sinh hoc va it nhét mot
thanh pha“m bd sung dugc chon tir nhom gém chét hoat dong bé mit, chét pha loang
dang ran va chét pha loang dang 1éng va tiy ¥ it nhat mot hoat chit hodc chit c¢6 hoat
tinh sinh hoc bd sung véi luong hitu hiéu.

Sang ché ciing d& xuét phuong phap phong trir lodi gay hai khong xuong séng
bao gdm viée cho loai giy hai khong xuong séng hodc mdi truong clia né tiép xtic
v6i hop chét cé cong thirc 1 v6i lugng hiru hidu v& mit sinh hoc (vi du, hdn hop
dugc mo ta trong ban md ta nay). Sang ché con dé xuat phuong phép phong trir loai
gay hai khong xuong séng bao gdm viéc cho loai gay hai khong xuong séng hoic
moi truong cia né tiép xic véi lugng hitu hidu vé mit sinh hoc ctia ché pham chira
hop chit c6 cong thirc 1 véi lugng hiru hiéu vé mit sinh hoc va it nhé4t mot thanh
phan bd sung duoc chon tir nhém gdm chét hoat dong bé mit, chit pha loing dang
rin va chét pha lofing dang 16ng, ché phdm nay tuy y chira thém it nhat mot hoat chat

hodc chit ¢ hoat tinh sinh hoc bd sung véi lugng hitu hicu.

Sang ché con d& xudt ché phdm phun chira hop chét c6 cong thiic 1 va chét
déy, va dé xuét ché phém mdi chira hop chét c¢6 cong thuc 1, mot hodc nhiéu thirc 3n,
chét din du tuy ¥, va chit lam 4m tuy ¥. Sang ché ciing d& xut thiét bi phong trir
loai gay hai khong xuong séng chira ché phdm mdi néu trén va vé thiét bi dugc lam
thich tng dé chira ché phdm mdi, trong d6 vé thiét bi nay c6 it nhét mot 15 duoc dinh

& dé cho phép loai gy hai khong xuong séng di qua 16 ndy sao cho lodi giy hai



25105

khong xuong séng c6 thé di dén gin ché phdm mdi tir vi tri bén ngoai vo thiét bi va
trong d6 vo thiét bi nay duoc 1am thich tmg dé dat bén trong hodc gan noi & hoic

pham vi hoat déng tiém nang hodc d biét ctia loai giy hai khong xurong sdng.

M5 ta chi tiét sang ché

~

Trong cac phan néu trén, thuat ngir “alkyl", dugc sir dung riéng biét hoéé
trong tir két hop nhu “alkylthio” hoic “haloalkyl” bao gdm alkyl mach thing hoic
mach nhanh, nhu, metyl, etyl, n-propyl, i-propyl, hoic cic chit ddng phan butyl khac
nhau. Thuit ngit “halogen", dugc st dung riéng biét hodc trong tir Kkét hop nhu
“haloalkoxy", bao gdm flo, clo, brom hoic iot. Hon nita, khi dugc sir dung trong tir
két hop nhu “haloalkyl", hoic “haloalkoxy", alkyl hodc alkoxy cé thé dugc thé mot
phin hoic hoan toan bing cic nguyén tir halogen gidng hoic khac nhau. Vi du vé
“haloalkyl” bao gém F5C, CICH,, CF;CH, va CF;CCl,. Vi du vé “haloalkoxy” bao
gbébm CF;0, HCF,0, CC1;CH,0, HCF,CH,CH,0 va CF;CH,O0.

Ngudi ¢ hiéu biét trung binh trong linh vuc nay s& biét ring khong phai toéﬁ‘
bd céc di vong chtra nguyén tir nito ¢6 thé tao thanh N-oxit do nguyén tir nito dodi héi
cip dién tir chua lién két sin c6 dé oxy hoa thanh oxit; ngudi c6 hiéu biét trung binh
trong linh vuc ndy s& biét ring di vong nio chira nguyén tir nito c6 thé tao thanh N-
oxit. Ngudi ¢6 hiéu biét trung binh trong linh vuc ndy ciing s& biét ring cac amin bac
ba c6 thé tao thanh N-oxit. Cac phuong phép téng hop dé diéu ché N-oxit cua di
vong va cac amin bic ba di dugc ngudi c¢6 hiéu biét trung binh trong linh vuc niy
biét dén, bao gdm viéc thuc hién oxy hoa di vong va cac amin bac ba bing peroxy
axit nhu peraxetic va axit m-cloperbenzoic (MCPBA), hydro peroxit, alkyl
hydroperoxit nhu #-butyl hydroperoxit, natri perborat, va dioxiran nhu dimethy-
dioxiran. Cac phuong phap diéu ché N-oxit di dugc phd bién rong rii va dé cap
trong céc tai liéu chuyén nganh, vi du, xem 4n pham: T. L. Gilchrist, Comprehensive
Organic Synthesis, vol. 7, pp 748-750, S. V. Ley, Ed., Pergamon Press; M. Tisler
and B. Stanovnik, Comprehensive Heterocyclic Chemistry, vol. 3, pp 18-20, A. J.
Boulton and A. McKillop, Eds., Pergamon Press; M. R. Grimmett and B. R. T.
Keene, Advances in Heterocyclic Chemistry, vol. 43, pp 149-161, A. R. Katritzky,
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Ed., Academic Press; M. Tisler and B. Stanovnik, Advances in Heterocyclic
Chemistry, vol. 9, pp 285-291, A. R. Katritzky and A. J. Boulton, Eds., Academic
Press; va G. W. H. Cheeseman and ‘E. S. G. Werstiuk, Advances in Heterocyclic
Chemistry, vol. 22, pp 390-392, A. R. Katritzky and A. J. Boulton, Eds., Academic

Press.

Hop chét theo sang ché c6 thé tdn tai dudi dang mot hodc nhiéu chit dong
phan 1ap thé. Céc loai chit dong phan 1ap thé khic nhau bao gdm chét déng phan d6i
anh, chit dong phan khong ddi quang, cic chat dong phan atropi va cac chit dong
phan di hinh. Nguoi c6 hiéu biét trung binh trong linh vic nay s& biét ring mot chit
ddng phan 1ap thé c6 thé hoat dong hon va/hodc ¢6 thé ¢6 tac dung co loi khi duoc
1am giau hon c4c chét ddng phan lap thé khac hoic khi dugc téch ra khoi chit ddng
phan 14p thé khac. Ngoai ra, ngudi ¢6 hiéu biét trung binh trong linh vuc nay ciing
biét phuong phép tach, 1am gidu va/hoic didu ché chon loc cac chat dong phan lap
thé nay. Vi vdy, sang ché bao gdm céc hop chat dugc chon tir hop chét ¢6 cong thire
1, N-oxit va mudi ctia n6. Hop chét theo sang ché c6 thé ton tai duéi dang hdn hop
cac chit ddng phan 14p thé, timg chit ddng phan 14p thé riéng biét, hodc dudi dang
quay quang.

Mubi ctia hop chét theo sang ché bao gdm mudi cong axit vdi cac axit vo co
hodc hitu co nhu céc axit bromhydric, axit clohydric, axit nitric, axit phosphoric, axit
sulfuric, axit axetic, axit butyric, axit fumaric, axit lactic, axit maleic, axit malonic,
axit oxalic, axit propionic, axit salixylic, axit tartric, axit 4-toluensulfonic hodc axit
valeric. Trong c4c ché phdm va phuong phép theo sang ché, tdt hon néu mudi cia
hop chit theo sang ché 1a thich hop dé sir dung trong madi trudng noéng nghiép va phi

ndng nghi€p duge mo t4 trong badn mo ta nay.
Déng luu ¥ 13 hop chét c6 cong thuc 1, trong dé:

R* 12 H hodc C;-C, alkyl tuy ¥ duoc thé bing mot phan tir thé duge chon tir
nhém gdm CN, SMe va OMe;
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R’ 14 H hoic Me;
RS1a H; va
R’1aH.

Céc hop chit dugc uu tién do gia thanh ré, dé téng hop va/hodc c¢6 hidu qua
sinh hoc la:

Hop chat dugc vu tién 1. Hop chét ¢6 cong thirc 1, trong do:

R'1a Me hoac CI;

R? 14 C, Br, CF;, OCF,H, OCF; hoic OCH,CF;; va

R*1a H, Me, Et, i-Pr, t-Bu, CH,CN, CH(Me)CH,SMe hoiac C(Me),CH,SMe.
Hop chat duge wu tién 2. La hop chat dugc wu tién 1, trong d6:

R* 14 Cl, Br, CF; hoic OCH,CF3;

R* 13 H, Me, Et hoic i-Pr; va

R’1aH.

Dang luu ¥ 13 hop chét duoc wu tién 1 va hop chét duoc wu tién 2, trong d6 R®
lAH;vaR’ A H.

Ché pham duoc uu tién theo sang ché 13 cac ché phdm chua cac hop chit
dugc uvu tién néu trén. Cac phuong phép dugc uu tién 1a cdc phuong phap st dung

hop chit duoc wu tién néu trén.

Hop chét c6 cong thirc 1 ¢6 thé duoc didu ché theo mot hodc nhiéu phuong
phép sau day va cac dang bién dbi nhu duoc md ta trong cac so dd tir 1 &én 20. Pinh

nghia vé R, R%, R, R* va R’ trong hop chit c6 Cong thirc tir 1 dén 24 dudi déy la
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nhu duge x4c dinh trong phén Ban chit k§ thuat cta sang ché néu trén, trir khi ¢
quy dinh khéc.

Hop chét c¢6 cong thire 1 ¢6 thé duge diéu ché bang cach cho benzoxazinon c6
cong thire 2 phan tmg v6i amin ¢6 cong thire HNR*R® nhu dugc minh hoa trén So dd
1. Phan tng nay c6 thé x4y ra hoan toan trong mét sé dung méi thich hop bao gdm
tetrahydrofuran, dietyl ete, dioxan, toluen, diclometan hogc clorofom véi nhiét do tdi
ru nim trong khoang tir nhiét d6 trong phong dén nhiét do6 hdi luu ctia dung moi.
Phan g chung giita benzoxazinon v&i amin d& tao ra antranilamit duwoc dé& cap
nhidu trong cic tai lidu hod hoc chuyén nganh. P& xem xét hoa tinh cua
benzoxazinon xem 4n phdm: Jakobsen et al., Biorganic and Medicinal Chemistry
2000, 8, 2095-2103 va cac tai liéu dugc trich din trong d6. Ciing c¢6 thé xem 4n
phdm: G. M. Coppola, J. Heterocyclic Chemistry 1999, 36, 563-588.

So dd 1

R2

h:3
N [ \N
R6\/g/ A N -—%
” i ‘\%{\3 dung mbi
P 0 N
& \§/ ®7

2 ’ 1

Hop chét c¢6 cong thue 1 ciing ¢6 thé dugc didu ché tir diamit haloantranilic c6
cong thirc 3 (trong d6 X 13 halogen, t6t hon 13 iot hodc brom) bang phuong phép lién
hop dugc thé hién trén So dd 2. Phan Gng cta hop chét ¢ cong thie 3 véi xyanua
ctia kim loai (vi du, ddng xyanua, k&m xyanua, hodc kali xyanua), tuy y c6 hodc
khéng c6 mat chit xtc tic paladi thich hop [vi du, tetrakis(triphenyl-
phosphin)paladi(0) hodc diclobis(triphenylphosphin)paladi(Il)] va tuy y c6 hodc
khong c6 mit halogenua kim loai (vi du, déng iodua, kém iodua, hoic kali iodua)

trong dung moéi thich hgp nhu axetonitril, N,N-dimetylformamit hodc N-
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metylpyrolidinon, tuy ¥ & nhiét d6 nim trong khoang tir nhiét d trong phong dén
nhiét d6 hdi lvu cia dung moi, dé tao ra hop chét c6 cong thirc 1. Dung moi thich

hop con cé thé 1a tetrahydrofuran hodc dioxan khi chét xuc tac paladi dugc sir dung

trong phéan tng lién hop.
So doé 2
R2 Rr2
D B
o / 3 ) . A
Rl N R xyanua kim loai, 7R1
B L . LU N/
A N xtic tac Pd (tly §) ‘
o — xyanua kim loai o) —
R (yy) N r Y
N N
re” RS rRY RS
3 (X'1a halogen) 1

Xyanobenzoxazinon ¢6 cong thitc 2 ¢6 thé duge diéu ché theo phwong phap
duoc néu trén So d6 3. Phan ung ciia halobenzoxazinon ¢ cong thirc 4 (trong d6 X
13 halogen, t6t hon 14 iot hodc brom) véi xyanua cta kim loai bang cach sir dung
phuong phép lién hop tuong tu nhu dugc md ta trén diy ddi véi So dd 2 (tuy ¥ c6
hozc khong c6 mit chét xuc tac paladi va tuy y ¢6 hodc khong ¢6 mit halogenua kim

loai) tao ra hop chat c¢6 cong thirc 2.

So do 3

Rr2

xyanua kim loai, Rl 3

dung m6i RE T / N
> S N/
xtic tac Pd (tuy ¥) R3
R3 . oy O
xXyanua kim loai N4

(tiy ) \

0] S
4 2 R7

Xyanobenoxazinon c6 cong thic 2 ciing ¢6 thé duoc diéu ché theo phuong

phép dugc mé ta trén So d6 4 bang cach két hop axit pyrazol carboxylic ¢é cong
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thirc 5 v6i axit xyanoantranilic ¢6 cong thirc 6. Phan tng nay bao gdm viéc bd sung
'~ 14n luot metansulfonyl clorua véi su ¢c6 mét ciia amin béc ba nhu trietylamin hodc
pyridin vao axit pyrazol carboxylic c6 coéng thuc 5, tiép d6 bd sung axit
xyanoantranilic c6 cong thirc 6, tiép d6 bd sung amin bac ba va metansulfonyl clorua

1an thr hai vao.

So dod 4
r2 1) MeS(0),Cl

- amin bac ba “\‘I_<
2)
HO,! { R .

3) amin bac ba
5 4) MeS(0),Cl1

R7

So d6 5 mo ta phuong phap khac dé diéu ché benzoxazinon ¢ cong thirc 2
bao gém cdng hop anhydrit isatoic c¢6 cong thirc 7 véi pyrazol clorua axit c6 cong'
thirc 8. Dung mdi nhu pyridin hodc pyridin/axetonitril thich hgp cho phan ng nay.
Clorua axit c¢6 cong thirc 8 c6 thé dé dang didu ché duoc tir axit tvong Ung cb cong
thirc 5 bang cac phuong phap di biét nhu clo hoa véi thionyl clorua hodc oxalyl

clorua.

Sodd 5

pyridin
MeCN

Nhu dugc thé hién trén So dd 6, diamit haloantranilic ¢6 cong thirc 3 c6 thé
dugc diéu ché bang cach cho phan tng benzoxazinon ¢6 cong thic 4, trong d6 X 1a

halogen, v6i amin c6 cong thirc HNR'R® bang cach sir dung phuong phép twong tur

-10-
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nhu duoc mé ta trén day dbi voi So @6 1. Céc didu kién cho phan tng nay tuong tu

v61 cac di€u kién duogc néu trén So do 1.

So dd 6

Rr3
m4p5 6
R3 HNR™R R \
dung méi o0 =
R7
N,
\ 47 SRS
4 R7 X 12 halogen RT.OR

Nhu duge thé hién trén So dd 7, halobenzoxazinon ¢6 cong thirc 4 (trong dé
X 13 halogen) c6 thé dugc diéu ché bang cach cong hop truc tiép axit pyridylpyrazol
carboxylic c¢6 cong thirc 5 voi axit haloantranilic ¢c6 cong thic 9 (trong d6 X la
halogen) bang phuong phép tuong trr nhu duoc mé ta trén day dbi véi So dd 4. Phan
g niy bao gdm viéc bd sung lan lugt metansulfonyl clorua véi su ¢6 mit ctia amin
bac ba nhu trietylamin hodc pyridin vao axit pyrazolcarboxylic c¢6 cong thirc 3, tiép
d6 bd sung axit haloantranilic ¢6 cong thirc 9, tiép d6 bd sung amin bic ba va
metansulfonyl clorua 14n thir hai. Phuong phap nay thudng tao ra benzoxazinon véi

hiéu suat cao.

So dd 7
2 1) MeS(O)ZCI
amin bac ba
7
—
3) amin béc ba X 1a halogen
4) MeS(0),Cl1

-11-
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 Nhu duoc thé hién trén So dd 8, halobenzoxazinon cd cong thirc 4 cling c6 thé
dugce didu ché bing cach két hop anhydrit isatoic ¢6 cong thirc 10 (trong d6 X 13
halogen) v&i pyrazol clorua axit c6 cong thirc 8 theo phuong phép tuong tu nhu duge

md ta trén ddy dbi véi So dd 5.

So dd 8

10 X l1a halogen

Axit xyanoantranilic c¢6 cong thitc 6 c6 thé duoc didu ché tir axit
haloantranilic ¢é cong thirc 9 nhu dugc minh hoa trén So d6 9. Phan tmg cua axit
haloantranilic ¢6 c6ng thic 9 (trong d6 X 13 halogen) v6i xyanua kim loai bang cach
sir dung quy trinh cong hop twong tu nhu dugc mé ta trén day ddi véi So dd 2 (tuy y
c6 hozic khong c6 mit chat xuc tac paladi va tuy ¥ c6 hoic khong cé mit halogenua

kim loai) tao ra hop chit c6 cong thirc 6.

Sodo 9
Rl x
R6 NH, xyanua kim loai, RS NHy
dung mbi
xtc tac Pd (tuy ¥)
COH  xyanuakim loai (thy y) N CoH
9 6
X la halogen

Nhu duoc thé hién trén So dd 10, anhydrit xyanoisatoic c6 cong thirc 7 ¢6 thé
duoc didu ché tir axit xyanoantranilic c6 cong thirc 6 bang cach cho n6 phan tng véi
phosgen (hoic chit twong duong phosgen nhu triphosgen) hoic alkyl clo fomat (vi
du, metyl cloroformat) trong dung moéi thich hgp nhu toluen hoéc tetrahydrofuran.

-12-
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So dd 10

Rl Rl

RO, NH, phosgen hodc  pg 0
alkyl cloformat Y
———
dung méi 0
N fook:
(¢}
6 7

Nhu dugc thé hién trén So d6 11, axit haloantranilic c6 cong thue 9 co thé
duoc didu ché bang cach halogen héa truc tiép axit antranilic chua duogc thé ¢6 cong
thirc 11 14n luot v6i N-closucxinimit (NCS), N-bromosucxinimit (NBS) hodc N-
jodosucxinimit (NIS) trong dung méi, nhu N,N-dimetylformamit (DMF) ching han,

dé tao ra axit duoc thé halogen twong 1’Ing c6 cong thuce 9.

Sodoll
Rl Rl
RS NH, halosuxinimit RS AN NH,
dung mbi
COH Z ™ con

11 9

Nhu duoc thé hién trén So d6 12, anhydrit haloisatoic ¢é cong thirc 10 c6 thé
duoc didu ché tir axit haloantranilic ¢6 cong thirc 9 bang cach cho phan tng véi
phosgen (hoic chat twong duong phosgen nhu triphosgen) hoc alkyl cloroformat, vi
du, metyl cloroformat, trong dung mdi thich hgp nhu toluen hogc tetrahydrofuran.

So do 12
RI Rl
RS NH, phosgen hodc alkyl g6 N o
= cloformat Y
= o=
dung mbi @)
X COH X
0
9 10
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Axit pyridylpyrazol carboxylic ¢6 cong thirc 5 c6 thé duoc didu ché theo
phuong phéap dugc néu trén So d6 13. Phan tng cia pyrazol c6 cong thic 12 véi 2-
halopyridin c¢6 cong thirc 13 voi sy ¢ mit cia bazo thich hop nhu kali cacbonat
trong dung moi, nhu N,N-dimetylformamit hodc axetonitril chéng han, tao ra 1-
pyridylpyrazol c6 cong thirc 14 vé6i hiéu suat cao c6 hoa tinh viing mong mudn. Tién
hanh thé nguyén tr H bing kim loai hop chdt c6 cong thuc 14 véi lithi
diisopropylamit (LDA), tiép d6 t6i mubi lithi ndy véi cacbon dioxit tao ra axit

pyrazol carboxylic c6 cong thtc 5.

So do 13

R2 halogen Z/ I\(\N

A\ R3 1) LDA, THF
4 A YOS _bazo RB — 5
N | A NF 2) CO2
| _ dung moéi [ 2
H S
12 r7

11:7

Pyrazol ban ddu c6 cong thirc 12, trong d6 R* 1a CF, C1 hoic Br, 13 cac hop
chat d3 biét. Pyrazol c6 cong thirc 12, trong d6 R* 13 CFs, c6 thé dugc diéu ché theo
cac quy trinh dugc néu trong tai liéu chuyén nganh (J. Fluorine Chem. 1991, 53 (1),
61-70). Pyrazol c6 cong thie 12, trong d6 R? 1a Cl hoic Br, ciing c6 thé duoc diéu
ché theo cac quy trinh dugc néu trong tai liéu chuyén nganh (H. Reimlinger and A.
Van Overstraeten, Chem. Ber. 1966, 99 (10), 3350-7). Mot phuong phéap khac c6 thé
str dung dé diu ché hop chét c6 cong thirc 12, trong do R? 14 CI ho#c Br, duge mo ta
trén So dd 14. Tién hanh thé nguyén tr H bang kim loai hop chét sulfamoyl pyrazol
c6 cong thic 15 v6i n-butyllithi, tiép d6 halogen héa truc tiép anion nay véi
hexacloetan (khi R* 14 Cl) hodc 1,2-dibromo-tetracloetan (khi R 13 Br) tao ra din
xuét halogen héa c6 cong thirc 16 (trong d6 R 1a Cl hodc Br). Viéc tach loai nhom
sulfamoyl véi axit trifloaxetic (TFA) & nhiét d6 trong phong dién ra hoan toan va véi
hiéu suét cao dé tao thanh pyrazol c6 cong thirc 12, trong d6 R* 1an luot 13 C1 hodc
Br.
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So d6 14
1) n-BuLi, dung m6i \ .
\ = /[—\ — :1 FA n
& 2 TR =12

N 2) RZCCLCCLR

| .

SQzNI\/fez SOQN'I\QBB

15 16

Theo mét phuong phép khéc véi phuong phap duge thé hién trén So d6 13,
axit pyrazolcarboxylic ¢6 cong thic 5, trong d6 R? 13 CF;, ciing c6 thé dugc didu ché
theo phuong phap dugc néu trén So dd 15. Phan tmg ctia hop chét c6 cong thic 17
(trong d6 R®1a C;-Cy alkyl) v6i bazo thich hop trong dung mai hiru co thich hop tao
ra san phdm déng vong cé cong thirc 18, sau khi trung hoa véi axit, nhu axit axetic

ching han.

So dd 15

R2
\r)\r)}\co,lé Q\/_\((COZRS N/\ \ CO,RS

] chuvén hoa
— R3S —» 5
l dung moi dung mdi l este thanh axit
A X

R7 &7
17 19

Vi du v& bazo thich hop cé thé 1a, nhung khong chi gigi han &, natri hydrua,
kali t-butoxit, dimsyl natri (CH;S(O)CH,-Na"), kim loai kiém (nhu lithi, natri hosc
kali) cacbonat hodc hydroxit, tetraalkyl (nhu metyl, etyl hodc butyl) amoni florua
hodc hydroxit, hodc 2-tert-butylimino-2-dietylamino-1,3-dimetyl-perhydro-1,3,2-
diazaphosphonin. Vi du vé dung méi hitu co thich hgp c6 thé 13, nhung khong chi
giéi han &, axeton, axetonitril, tetrahydrofuran, diclometan, dimetylsulfoxit, hodc

N,N-dimetylformamit. Phan tmg déng vong thuong duge thuc hién trong nhiét do
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nim trong khoang tir 0 dén 120°C. T4c dung ctia dung méi, bazo, nhiét do va thoi
gian bd sung céc chét 13 phu thudc 13n nhau, va viée lua chon diéu kién phan tng rat
quan trong dé gidm dén muc tbi thiéu viéc tao thanh san phim phu. Bazo duogc uu

tién 13 tetrabutylamoni florua.

Tién hanh loai nu6c hop chét c6 cong thirc 18 dé tao ra hop chit c6 cong thirc
19, tiép d6 thuy phan nhém chirc este carboxylic thanh axit carboxylic, dé tao ra hop
chét c6 cong thirc 5. Viée tién hanh loai nude duge thuc hién bing cach xir ly bing
mot lugng xtc tac cta axit thich hop. Vi du vé chit xuc tac axit ¢ thé 1a, nhung
khong chi gidi han &, axit sulfuric. Phdn ing nay thudng duoc thuc hién bing cach
st dung dung moi hitu co. Nguc‘yi ¢6 hiéu biét trung binh trong linh vuc k¥ thuét nay
s& bibt dwoc rang phan tmg loai nudc c6 thé duge thuc hién trong nhiéu loai dung
moi, vi du, axit axetic, trong nhiét d¢ thuong nam trong khoang tir 0 dén 200°C, tbt
hon 12 nim trong khoang tir 0 dén 100°C. Este carboxylic ¢ cong thirc 19 ¢ thé
duge chuyén hod thanh axit carboxylic c6 cong thirc 5 bing nhiéu phuong phép bao
gbm tach loai 4i nhén trong diéu kién khan hodc phuong phép thity phan bao gém sir
dung axit hodc bazo (xem 4n ph'flm: T. W. Greene and P. G. M. Wuts, Protective
Groups in Organic Synthesis, 2nd ed., John Wiley & Sons, Inc., New York, 1991,
pp. 224-269). Pbi v6i phuong phép trén So dd 15, phuong phap thiy phan ¢é xtc tac
bazo 1a duoc uvu tién. Bazo thich hop bao gdm hydroxit kim loai kiém (nhu lithi,
natri hodc kali). Vi du, este c6 thé dugc hoa tan trong hén hop gém nudc va rugu
nhu etanol. Khi xi Iy bing natri hydroxit hoic kali hydroxit, este bi xa phong hoa dé
tao ra mudi natri hodc kali cta axit carboxylic. Axit ho4 véi axit manh, nhu axit

clohydric hodc axit sulfuric, tao ra axit carboxylic c6 cong thirc 5.

Hop chét co cong thue 17, trong d6 R? 13 CF;, c6 thé dugc didu ché theo
phuong phap dugc néu trén So dd 16. Xt Iy hop chit hydrazin c6 cong thirc 20 bang
xeton c6 cong thirc CH3COR2 trong dung moi nhu nude, metanol hodc axit axetic tao

ra hydrazon c6 cong thuce 21.
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So do 16
L : 2
o o} R2 0 Q \“/R
R3 /U\ \”/ C/t CJL
NZ R2 N R0y G xéoy e
T e B e
X dung méi r3  chét khir axit N R3
N~ ! |
Y | .
20 N
Rr7

17
trong d6 R* 1a CF; va R® 13 C;-C, alkyl

Ngudi cé hiéu biét trung binh trong linh vuc k¥ thuat ndy ciing x4c dinh dugc
ring phan Umg nay c6 thé doi héi viée xuc tic bang axit tuy ¥ va cling c6 thé doi hoi
nhiét d6 cao tiy thude vao kiéu thé phan tir ctia hydrazon c6 cong thirc 21. Phan tng
cta hydrazon cé cong thirc 21 v6i alkyl clooxalat trong dung méi hitu co thich hop,
vi du nhu, nhung khdng chi giéi han 6, diclometan hodc tetrahydrofuran véi su co
mit ctia chit khir axit nhu trietylamin tao ra hop chét ¢6 cong thirc 17. Phan tmg niy
thuong duoc thuc hién & nhiét d6 nim trong khoang tir 0 dén 100°C. Hop chat
hydrazin c6 cong thirc 20 ¢6 thé dugc diu ché bing cac phwong phadp chuin, nhu

bang cach cho halopyridin twong ng c¢6 cong thtrc 13 phan tmg v6i hydrazin.

Theo mét phuong phéap khac v6i phuong phap duoc thé hién trén So dd 13,
axit pyrazolcarboxylic ¢é cong thirc 5, trong d6 R 13 Cl hoic Br, ciing c6 thé duoc
didu ché theo phuong phap dugc néu trén So dd 17. Oxy hoa hop chit c6 cong thuc
22, tuy v v6i sw cb mit cua axit, tao ra hop chit ¢6 cong thire 19, trong dé R* 1a CI
hozc Br. Thuy phan nhém chire este carboxylic thanh axit carboxylic tao ra hop chét

c6 cong thuc 5.
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So db 17

R8O, N oxy hoa R8O, thuy phan HO
N~ « \~/\/ RS
!

rR7 ®r7 &7
22 ; © 19 s
trong d6 R® 14 C,-C, alkyl

Chét oxy hoa d& chuyén hoa hop chét ¢ cong thirc 22 thanh hop chét ¢ cong
thire 19 ¢6 thé 1a hydro peroxit, peroxit hitu co, kali persulfat, natri persulfat, amoni
persulfat, kali monopersulfat (vi du, Oxon®) hoic kali permanganat. Pé dat dugc
viéc chuyén hoa hoan toan, cn phai sir dung ty 16 dwong lugng ciia chit oxy hoé véi
hop chét ¢6 cong thirc 22 it nhat 13 mot, t5t hon 1a nim trong khoang tir mot dén hai
duong lugng. Viéc oxy hoa nay thuong dugc thuc hién véi su ¢d mdt cua dung moi.
Dung méi c6 thé 1a ete, nhu tetrahydrofuran, p-dioxan va cac dung mdi tuong tu,
este hitu co, nhu etyl axetat, dimetyl cacbonat va cac este tuong tu, hodc dung mc‘)ik
hitu co ¢6 cuc khong proton nhu N,N-dimetylformamit, axetonitril va cdc dung moi
tuong ty. Axit thich hop dé sir dung trong budc oxy hoa nay bao gdm axit vd co, nhu
axit sulfuric, axit phosphoric va céc axit tuong tu, va axit hifu co, nhu axit axetic,
axit benzoic va c4c axit trong tw. C6 thé str dung tir mot dén nim dwong lugng axit.
Chét oxy hoa duogc wu tién 1 kali persulfat va t&t hon néu viéc oxy hoa dugc thuc
hién véi sy ¢6 mat cia axit sulfuric. Phan tng nay cé thé thuc hién bang cach tron
hop chét ¢6 cong thirc 22 trong dung méi mong mudn va axit, néu duoc st dung. Sau
d6, chét oxy hoa c6 thé duoc bd sung vao véi tdc dd thich hop. Nhiét d6 phan tng
thuong duge bién ddi tir nhiét do thip & vao khoang 0°C cho dén diém sdi ctia dung
moi dé dat dugc thoi gian phan Gmg hop 1y dé két thiic phan tmg nay. Phuong phép
thich hop dé chuyén ho4 este c6 cong thirc 19 thanh axit carboxylic c6 cong thirc 5

d3 dugc mo ta trén So d6 15.
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Hop chét c6 cong thirc 22, trong d6 R*1a halogen va R® 13 C;-Cy alkyl, c6 thé
duge diéu ché tir hop chat twong tmg c6 cong thirc 23, nhur dugc thé hién trén So dd
18.

Sodo 18
o] r2
80 c/[:/(NH halogen h;Sa . /[—\(N
R 2 8 )
j R3O, N
R3 Rr3
NN
i
~ {
r7
3 trong d6 R®1a C;-Cy alkyl . 22

Xitr 1y hop chét ¢6 cong thirc 23 bang chat phan ng halogen hod, thudong véi
su ¢6 mat ctia dung méi, tao ra hop chét halo trong tmg c6 cong thirc 22. Chit phan
tmg halogen hoa c¢6 thé st dung bao gdm phospho oxyhalogenua, phospho
trihalogenua, phospho pentahalogenua, thionyl clorua, dihalotrialkylphosphoran, dih--
alodiphenylphosphoran, oxalyl clorua va phosgen. Pugc uvu tién 1a phospho
oxyhalogenua va phospho pentahalogenua. Pé dat dugc viée chuyén héa hoan toan,
can phai str dung ty 18 duong luong ciia phospho oxyhalogenua véi hop chét ¢6 cong
thire 23 it nhat 13 0,33, t6t hon 1a ndm trong khoang tir 0,33 dén 1,2 duong luong. Dé
dat dugc viéc chuyén héa hoan toan, can phai sir dung ty 1& duong lugng phospho
pentahalogenua véi hop chit c6 cong thire 23 it nhit 13 0,20, t5t hon 14 ndm trong
khoang tir 0,20 dén 1,0 duong luong. Dung mdi thong thudng cho viéc halogen hoa
nay bao gbém alkan halogen héa, nhu diclometan, clorofom, clobutan va cic dung
moi tuong tu, dung moéi thom, nhu benzen, xylen, clobenzen va cac dung moi tuong
tu, ete, nhu tetrahydrofuran, p-dioxan, dietyl ete, va céc ete tuong tu, va dung méi cé
cuc khong proton nhu axetonitril, N,N-dimetylformamit, va cic dung mdi tuong tu.
MGt cach tuy y, bazo hitu co, nhu trietylamin, pyridin, N,N-dimetylanilin hodc cac
bazo tuong tu, co thé dugc bd sung vao. Viéc thém chit xtc tac, nhu N,N-
dimetylformamit, cling 1a mét sy lua chon. Pugce uu tién 1a quy trinh trong d6 dung

méi 1 axetonitril va khong cé mit bazo. Théng thudong, khong cin c6 bazo cling nhu
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chét xuc tac khi st dung dung mdi axetonitril. Quy trinh duge wu tién 1a quy trinh
duoc thuc hién béng cach tron hop chét co cong thic 23 trong axetonitril. Sau da,
chét phan tng halogen hod duoc bd sung vio trong thoi gian thich hop, va tiép d6
hdn hop nay duge gitt & nhiét d6 mong mudn cho dén khi phan tng két thic. Nhiét
d6 phan trng thudong nam trong khoang tir 20°C dén diém sbi clia axetonitril, va thoi
gian phan tng 13 thudong dudi 2 gio. Sau d6, cac chit phan tng dugc trung hoa bing
bazo v6 co, nhu natri bicacbonat, natri hydroxit va cac bazo tuong tu, hodc bazo hitu
co, nhu natri axetat. San phdm mong muébn c6 cong thire 22 ¢6 thé duge tich bing
phuong phap ma ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat nay da biét,

bao gém két tinh, chiét va chung cét.

Theo cach khéc, hop chét c¢6 cong thirc 22, trong d6 R? 13 Br hoic Cl, ¢6 thé
duoc didu ché bang cach xir Iy hop chét trong tmg c¢6 cdng thic 22, trong d6 R? 1a
mot halogen khac (vi du, C1 dé diéu ché hop chét c6 cong thirc 22, trong d6 R*1aBr)
hodc nhém sulfonat nhu p-toluensulfonat, benzensulfonat va metansulfonat véi 1an
lugt hydro bromua hodc hydro clorua. Theo phuong phép nay, phan tir thé R*
halogen hodc sulfonat trén hop chét ¢ cong thirc 22 1an luot dugc thay thé bang Br
hodc Cl tir hydro bromua hodc hydro clorua. Phan tng nay duoc thuc hién trong
dung mo6i thich hgp nhu dibromometan, diclometan, axit axetic, etyl axetat hodc
axetonitril. Phan tng nay c6 thé dwoc thuc hién & 4p suit khi quyén hoic gin 4p suit
khi quyén hodc trén 4p suat khi quyén trong binh chiu 4p. Chat phan tig halogen
hoa nay c6 thé dugc bd sung vao & dang khi vao hdn hop phan tng chira hop chét c6
cong thirc 23 va dung méi. Khi R* trong hop chét ban diu c6 cong thirc 22 1a
halogen nhu Cl, t6t hon 14 phan tng ndy duoc thuc hién theo cich suc khi hoic
phuong phap thich hop khac dé loai b hydro halogenua duoc tao ra tir phan tng
nay. Theo cach khéc, trudce tién chit phan @mg halogen hoa c6 thé bi hoa tan trong
dung méi tro, trong d6 né hoa tan véi mic do cao (nhu axit axetic), trude khi tiép
xtc voi hop chit co cong thirc 23 & dang nguyén chét hoic trong dung dich. Phan
g ndy c6 thé dugc thuc hién & nhiét 46 nim trong khoang tir 0 dén 100°C, thuén
loi nhét & g?m nhié¢t d§ moi truong (vi duy, ndm trong khoang tir 10 dén 40°C), va tbt

hon néu ndm trong khoang tir 20 dén 30°C. Viéc thém chét xtc tac axit Lewis (nhu
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nhom tribromua dé didu ché hop chét c6 cong thirc 22, trong d6 R* 1a Br) c6 thé tao
didu kién thuén loi cho phan tmg ndy. San phim c6 cong thirc 22 dugc tich bang cac
phuong phap thong thuong ma ngudi ¢é hiéu biét trung binh trong linh vuc k§ thuat

nay da biét, bao gdm chiét, chung cit va két tinh.

Hop chét ban du c6 cong thirc 22, trong d6 R? 13 nhém sulfonat, c6 thé dugc
didu ché tir hop chat tuong Gmg c6 cong thirc 23 bang cac phuong phép chuin nhu
xir Iy bang sulfonyl clorua (vi du, p-toluensulfonyl clorua) va bazo nhu amin bac ba

(vi du, trietylamin) trong dung mdi thich hgp nhu diclometan.

Theo mét phuong phap khac véi phuong phép duoc thé hién trén So do 13,
axit pyrazolcarboxylic c6 cong thirc 5, trong d6 R* 13 haloalkoxy, ciing c¢6 thé dugc
diéu ché theo phuong phép duoc néu trén So d6 19. Hop chét c6 cong thirc 23 duoc
oxy hoa thanh hop chit ¢6 cong thirc 24. Cac didu kién phan tng cho viéc oxy hoa
nay nhu didu kién duoc mé ta @& chuyén hoa hop chit c6 cong thirc 22 thanh hop

chét ¢6 cong thirc 19 trén So dd 17.
Sodd 19

OH

<
NH 7\ .
8 .:/C . K(‘(NH chat halogen
202 N oxyhéa r80, N & thiy phén

ho
o YR e Mhiyphin
! = X R pazo, dung moi
/ =
R7 &7

23 "

trong d6 R? 13 haloalkoxy va R® 14 C;-C; alkyl

Sau do, chét trung gian c6 cong thirc 24 dugc alkyl hoa dé tao thanh hop chét
c6 cong thirc 19 (trong d6 R* 13 haloalkoxy) bing cach cho phan tmg véi chét
haloalkyl hoa thich hgp nhu haloalkyl halogenua hodc sulfonat. Phdn Uing nay dugc
thuc hién vé6i sy c6 mit cia it nhat mot duong lugng bazo. Cac bazo thich hgp bao

gbm bazo v6 co, nhu cacbonat, hydroxit va hydrua caa kim loai kiém (nhu lithi, natri
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hodc kali) hodc cidc bazo hitu co, nhu trietylamin, diisopropyletylamin va 1,8-
diazabixyclo[5,4,0Jundec-7-en. Phan Ung nay thudng duoc thuc hién trong dung
mdi, c¢6 thé bao gém rugu, nhu metanol va etanol, alkan halogen héa, nhu
diclometan, dung moéi thom, nhu benzen, toluen va clobenzen, ete, nhu
tetrahydrofuran, va dung moéi cd cuc khdong proton, nhu axetonitril, N,N-
dimetylformamit, va cdc dung moi tuong tu. Ruou va dung moéi c6 cuc khong proton
duoc vu tién dé st dung cung védi céc bazo vo co. Kali cacbonat 1a bazo va N,N-
dimetylformamit hodc axetonitril 12 dung méi dugc uvu tién. Phan Ung nay thudng
dugc thuc hién & nhiét d6 nim trong khoang tir 0 dén 150°C, thuan loi nhit 13 nim
trong khoang tir nhiét d6 mai truong dén 100°C. Sau d6, este ¢ cong thirc 24 ¢ thé
dugc chuyén hod thanh axit carboxylic ¢6 cong thirc 5 theo phuong phap di duge md
ta & chuyén hoa hop chit ¢ cong thirc 19 thanh hqp chat ¢6 cong thirc 5 trén So dd
15. '

Hop chét c¢6 cong thire 23 ¢6 thé duge didu ché tir hop chit c6 cong thirc 206
nhu dugc minh hoa trén So d6 20. Trong phuong phép nay, hop chit hydrazin ¢6
cong thirc 20 duoc cho phan tmg véi hop chit ¢6 cong thirc 25 (c6 thé st dung este
fumarat ho#ic este maleat hoic hdn hop clia ching) véi sur ¢6 mit ciia bazo va dung

moi.
So dd 20

O

o2 | C/C‘(
NH
P R3 bazo Rgoz N/

f + R%0,CCH=CHCOR}—>
e dung méi NF

20
trong d6 R® 1a C;-C; alkyl

Bazo dugc sir dung trén So dd 20 thudng 13 mudi alkoxit ciia kim loai, nhu
natri metoxit, kali metoxit, natri etoxit, kali etoxit, kali tert-butoxit, lithi tert-butoxit,
va céc chét tuong tu. C6 thé sir dung dung méi hitu co proton c6 cuc va dung moi

hitu co c6 cuc khong proton, nhu rugu, axetonitril, tetrahydrofuran, N,N-
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dimetylformamit, dimetyl sulfoxit va cadc dung mdi twong tu. Dung moi dugc wu tién
1a rugu nhu metanol va etanol. Pugc dac biét dugce wu tién la ruou giéng véi ruou
tao thanh este fumarat hodc maleat va bazo alkoxit. Phan ing nay thuong duoc thuc
hién bang cach tron hop chit c6 cong thirc 20 v6i bazo trong dung mdi. Hon hop nay _
c¢6 thé dugc dun néng hoic 1am lanh dén nhiét do mong mudn vi hop chét c6 cong
thirc 25 dugc bd sung vao trong mdt khoang thoi gian nao d6. Thong thudng, nhiét
d6 phan ung nim trong khoang tir 0°C dén diém sbi cua dung mdi dugc st dung.
Phan tmg nay c6 thé dugc thuc hién & 4p suit 16n hon 4p suit khi quyén dé 1am ting
diém soi ctia dung moi. Nhiét d6 nam trong khoang tir 30 dén 90°C 1a thuong duge
wu tién. Sau d6, hdn hop phan g nay duoc axit hoa bang cach bd sung axit hiru co
vao, nhu axit axetic va cac axit tuong tu, hodc axit vd co, nhu axit clohydric, axit
sulfuric va céc axit twong tu. San phdm mong muébn c6 cong thirc 23 c6 thé duge
tach bang phuong phap ma ngudi c6 hiéu biét trung binh trong linh virc k§ thuét nay
d3 biét, nhu két tinh, chiét hodc chung cét.

Céc tac gia sang ché nhan thiy ring mét sd chit phan tmg va diéu kién phan
tmg dugc mo ta & trén dé diéu ché hop chét c6 cong thuc 1 c6 thé khong twong thich
v6i mot s6 nhém chirc c6 mit trong chét trung gian. Trong trudng hop nay, viée két
hop trinh tr bao vé&/khtr nhom bao vé hoic hoan chuyén nhém chirc vao quy trinh
téng hop s& gitip cho viée thu duge san phim mong muén. Viéc st dung va Iua chon
nhém bao vé 13 hién nhién di v6i ngudi ¢ hiéu biét trung binh trong linh vic hoa
téng hop (vi duy, xem 4n phém: Greene, T. W.; Wuts, P. G. M. Protective Groups
trong Organic Synthesis, 2nd ed.; Wiley: New York, 1991). Ngudi ¢6 hiéu biét trung
binh trong linh vuc k¥ thuat nay sé hiéu ring, trong méot vai trudng hop, sau khi dua
vao chat phan tmg d3 cho nhu dugc thé hién trén so do bét ky, s& c6 thé can phai
thuc hién thém mot sé bude tdng hop théng thuong khong duoc md ta chi tiét dé
hoan tit viéc tdng hop hop chét c6 cong thuc 1. Ngudi c6 hidu biét trung binh trong
linh vuc k§ thuét ndy ciing s& hiéu rang c¢6 thé cin phai thuc hién cic bude duge
minh hoa trong céc so dd néu trén theo thir tu khéc véi trinh tu cu thé duge mo ta dé

didu ché hop chit c6 cong thire 1.
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Vi du thye hién sang ché

Khéng cin mé ta k§ hon, cc tic gia sang ché cho ring ngudi c6 hiéu biét
trung binh trong linh vuc k§ thuit ndy dua theo phin mb ta trén ddy c6 thé mé rong
sang ché dén pham vi rong nhit. Vi vdy, c4c vi du sau day chi nhim muc dich minh
hoa ma khéng gi6i han pham vi bao hd cta sang ché. Cac budc trong cic vi du sau
day minh hoa quy trinh theo timg budc trong toan b9 qua trinh bién dbi tdng hop, va
nguyén lidu ban ddu & timg budc c6 thé khong can phai diéu ché theo phuong phap
diéu ché cu thé béng cach str dung toan bd quy trinh dugc mo ta trong céc vi du hodc
cac budc khac. Ty 16 phan tram duge tinh theo khbi lwong, ngoai trir cac hdn hop
dung méi séc ky hodc khi c6 quy dinh khac. Céc ty 1& phan va phén trim ctia hdn
hop dung mdi sic ky dugc tinh theo thé tich trir khi c6 quy dinh khéc. Phd 'H NMR
duoc ghi theo ppm ndi chuén so véi tetrametylsilan; “s” 1a vach don, “d” 1a vach ddi,
“t” 1a vach ba, “q” 1a vach bdn, “m” 1a da vach, “dd” 1a cap vach doi, “dt” 1a cap

vach ba, “br s” 1a vach don rong.
Vidul

Diéu ché 1-(3-clo-2-pyridinyl)-N-[4-xyano-2-metyl-6-(aminocarbonyl)phenyl]-3-
(triflometyl-1H-pyrazol-5-carboxamit

Bugc A: Diéu ché axit 2-amino-3-metyl-5-iodobenzoic

B sung N-iodosucxinimit (7,8g, 34,7mmol) vao dung dich chira axit 2-
amino-3-metylbenzoic (Aldrich, 5g, 33mmol) trong N,N-dimetylformamit (30ml),
va hdn hop nay duoc tao huyén phu trong bé dau c6 nhiét d6 75°C qua dém. Sau do,
ngudn nhiét duge 14y di va hdn hop phan tmg nay duge rét tir tir vao hdn hop nude
da-nude (100ml) dé 1am két tia chét rin mau x4m nhat. Chét rén nay duoc loc va rira
bbn 14n bing nudc va sau d6 cho vao 10 chan khéng & nhiét ¢ 70°C cho dén khé qua
dém. Chét trung gian mong muén dugc tach dudi dang chat rin mau xam nhat
(8,82).

"H NMR (DMSO-dy): § 7,86 (d, 1H), 7,44 (d, 1H), 2,08 (s, 3H).
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Budc B: Piéu ché 3-clo-2-[3-(triflometyl)-1H-pyrazol-1-yl]pyridin

B sung kali cacbonat (166,0g, 1,2mol) vao hdn hop gdm 2,3-diclopyridin
(99,0g, 0,67mol) va 3-(triflometyl)-pyrazol (83g, 0,61mol) trong N,N-dimetyl-
formamit (300ml) va sau d6 hdn hop phan tng nay duogc ‘gia nhiét dén nhiét do 110-
125 °C trong thoi gian 48 gid. Hon hop phan tng nay dugc 1am giam nhiét 6 xubng
100°C va loc qua chét trg loc dat tao silic Celite® dé loai bo chét ran. N,N-dimetyl-
formamit va lugng du diclopyridin dugc loai bo bing cach chung cit & ap sudt khi
quyén. Chung cit san phdm & ap sudt thip (diém s6i 139-141°C, 7mm) dé tao ra

113,4g chit trung gian mong muén dudi dang diu mau vang trong subt.

'"H NMR (CDCL): & 8,45 (d, 1H), 8,15 (5, 1H), 7,93 (d, 1H), 7,36 (t, 1H), 6,78 (s,
1H).

Budc C: Piéu ché axit 1-(3-clo-2-pridinyl)-3-(triflometyl)-1H-pyrazol-5-carboxylic

Bé sung dung dich chua lithi diisopropylamit (425mmol) trong tetrahydro-
furan kho (300ml) & nhiét d -30°C qua dng thong vao dung dich chira 3-clo-2-[3-
(triflometyl)-1H-pyrazol-1-yl]pyridin (trc 1 san phim pyrazol tir Budc B) (105,0g,
425mmol) trong tetrahydrofuran khd (700ml) & -75°C. Dung dich mau dé sim tao ra
dugc khudy trong thoi gian 15 phut, sau thoi gian nay cacbon dioxit dugc cho suc
qua & nhiét d6 -63°C cho dén khi dung dich nay tré thanh mau vang nhat va hién
tuong téa nhiét dimng lai. Hon hop phan Gng nay dugc khudy thém trong thoi gian 20
phit nita va sau d6 toi bang nude (20ml). Dung méi dugc loai bo duéi 4p suit thip,
va hdn hop phan tng ndy duoc phan bd gitta ete va dung dich nuéc natri hydroxit
0,5N. Cac phﬁn chiét trong nudc dugc rira béng ete (3x), loc qua chét tro loc dét tao
silic Celite® dé loai bo chét rin con lai, va sau d6 axit hoa dén do pH xép xi 4, vao
thoi diém d6 diu mau da cam duoc tao thanh. Hon hop nuéce dugc khudy manh va
mot luong axit bo sung duoc bd sung vao dé giam d6 pH xubng 2,5-3. Dau mau da
cam tao ra bi dong lai thanh chét rin dang hat, chét rin nay dugc loc, rira lién tiép
bing nudc va dung dich axit clohydric 1IN, va sdy kho trong chan khéng & 50°C dé

tao thanh 130g san phdm néu & & muc nay duéi dang chit rin mau tring duc. San
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pham thu dugc tir tién trinh khac theo quy trinh twong tu ndng chay & nhiét 6 175-
176°C.

'"H NMR (DMSO-dy): 7,61 (5, 1H), 7,76 (dd, 1H), 8,31 (d, 1H), 8,60 (d, 1H).

Budc D: Pidu ché 2-[1-(3-clo-2-pyridinyl)-3-(triflometyl)- 1 H-pyrazol-5-yl]-6-iodo-

8-metyl-4H-3,1-benzoxazin-4-on

B& sung nhé giot hdn hop gdm axit 1-(3-clo-2-pyridinyl)-3-(triflometyl)-1H-
pyrazol-5-carboxylic (tc 13 san phdm axit carboxylic cia Budc C) (10,0g,
34,31mmol) va trietylamin (4,78ml, 34,31mmol) trong axetonitril (50ml) & -5°C vao
dung dich chira metansulfonyl clorua (2,91ml, 37,74mmol) trong axetonitril (50ml).
Sau d6, nhiét do phan ting duoc gitt & 0°C trong qua trinh lién tiép bd sung cac chit
phan @ng vio. Sau khi khudy trong thoi gian 20 phut, axit 2-amino-3-metyl-5-
iodobenzoic (tirc 1 san phdm tir Budc A) (9,51g, 34,3 1mmol) duoc bd sung vao va
khudy tiép trong thoi gian 10 phut nita. Sau d6, dung dich chira trietylamin (9,56ml,
68,62mmol) trong axetonitril (15ml) duoc bd sung nhé giot vao, va hdn hop phan
g nay dugc khudy trong 30 phit, tiép d6 bd sung metansulfonyl clorua (2,91ml,
37,74mmol) vao. Sau d6, hdn hop phan tng nay duoc 1am 4m dén nhiét d6 trong
phong va khudy trong thoi gian 2 gid. Dung méi dugc 1am bay hoi dudi ap suét thip,
va chat rin con lai dugc tinh ché bang sic ky trén silicagel dé tao thanh 8,53g hop

chat néu ¢ dé muc nay dudi dang chat rdan mau vang.

'"H NMR (CDCL): 5 8,59 (dd, 1H), 8,35 (d, 1H), 7,97 (dd, 1H), 7,86 (d, 1H), 7,49
(m, 2H), 1,79 (s, 3H).

Budc E: Diéu ché 2-[1-(3-clo-2-pyridinyl)-3-(triflometyl)- 1H-pyrazol-5-yl]-6-xyano-

8-metyl-4H-3,1-benzoxazin-4-on

B sung lan lugt ddng(I) iodua (180mg, 0,094mmol), tetrakis(triphenyl-
phosphin)paladi(0) (5,4mg, 0,047mmol) va ddng(I) xyanua (420mg, 4,7mmol) &
nhiét d trong phong vao dung dich chira 2-[1-(3-clo-2-pyridinyl)-3-(triflometyl)-
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1H-pyrazol-5-yl]-6-iodo-8-metyl-4H-3,1-benzoxazin-4-on (tc 1a san phidm benzo-
xazinon cua Budgc D) (500mg, 0,94mmol) trong tetrahydrofuran (10ml). Sau khi dun
néng hdn hop phan tmg niy & nhiét do hdi Ivu qua dém, mot lugng bd sung ddng(I)
xyanua (420mg, 4,7mmol), ddng(I) iodua (107mg, 0,56mmol) va tetrakis(triphenylp-
hosphin)paladi(0) (325mg, 0,28mmol) dugc bd sung vao va viéc hdi Iuu duge tiép
tuc trong 1 gi® nita. Hon hop phan (g ndy quay tré lai mau den, vao thoi diém d6
sic ky 16p méng trén silicagel x4c nhin phan tmg nay da két thiic. Sau d6, hdn hop
phan tng nay dugc pha loing bing etyl axetat (20ml) va loc qua Celite®, tiép d6 rira
ba 14n bing dung dich nuéc natri bicacbonat 10% va mot 1an bang nudc mubi. Dich
chiét hitu co duge 1am khd (MgSO,) va ¢b dudi ap sudt thap dé tao thanh 410mg hop

chat néu & d¢ muc nay dudi dang chat ran thdé mau vang.

'H NMR (CDCL): & 8,59 (dd, 1H), 8,33 (d, 1H), 8,03 (dd, 1H), 7,95 (d, 1H), 7,56
(m, 2H), 1,88 (s, 3H). :

Bugc F: Didu ché 1-(3-clo-2-pyridinyl)-N-[4-xyano-2-metyl-6-(aminocarbonyl)-
phenyl]-3-(triflometyl)-1H-pyrazol-5-carboxamit

B6 sung nhé giot amoni hydroxit (0,5ml, 12,8mmol) & nhiét do trong phong
vao dung dich chtta 2-[1-(3-clo-2-pyridinyl)-3-(triflometyl)-1H-pyrazol-5-yl]-6-
xyano-8-metyl-4H-3,1-benzoxazin-4-on (tc 1a san phdm xyanobenzoxazinon ciia
Buée E) (200mg, 0,46mmol) trong tetrahydrofuran (Sml). Sau d6, hén hop phén g
nay dugc khudy trong thoi gian nim phat, vao thoi diém d6 sic ky 16p méng trén
silicagel x4c nh4n phan tng nay da két thic. Dung mdi tetrahydrofuran dugc lam
bay hoi dudi ap sut thip, va chét rin con lai dugc tinh ché bing sdc ky trén silicagel
dé tao thanh 620mg hop chit néu & & muc nay, hop chit theo sang ché, dudi dang
chét ran, chit rin ndy néng chay & 200-202°C.

'H NMR (CDCL): & 10,65 (s,1H), 8,43 (dd,1H), 7.9 (dd,1H), 7,67 (s,1H), 7,63 (s,
1H), 7,45 (m, 1H), 7,25 (s, 1H), 6,21 (bs, 1H), 5,75 (bs,1H), 2,26 (s, 3H).

Vidu2
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Diéu ché  1-(3-clo-2-pyridinyl)-N-[4-xyano-2-metyl-6-[(metylamino)carbonyl]-
phenyl]-3-(triflometyl)-1H-pyrazol-5-carboxamit

Bu6c A: Piéu ché 1-(3-clo-2-pyridinyl)-N-[4-iodo-2-metyl-6-[(metylamino)-
carbonyl]|phenyl]-3-(triflometyl)-1H-pyrazol-5-carboxamit

B4 sung nhé giot metylamin (dung dich 2,0M trong THF, 1,4ml, 2,8mmol)
vao dung dich chtra 2-[1-(3-clo-2-pyridinyl)-3-(triflometyl)-1H-pyrazol-5-yl]-6-
iodo-8-metyl-4H-3,1-benzoxazin-4-on (tirc 13 san phdm benzoxazinon ctia Vi du 1,
Buége D) (500mg, 0,94mmol) trong tetrahydrofuran (15ml)va hdn hop phéan tng nay
duoc khudy trong thoi gian 3 gid, vao thoi diém do sic ky 16p mong tréri silicagel
x4c nhan phan tng nay di két thic. Dung moi tetrahydrofurén dugc 1am bay hoi
dudi 4p suét thip va chét rén con lai dugc tinh ché bing sic ky trén silicagel dé tao

thanh 400mg hop chit néu & d& muc nay dudi dang chét rdn mau vang.

'H NMR (CDCly): & 10,25 (s, 1H), 8,45 (dd, 1H), 7,85 (dd, 1H), 7,55 (s, 1H), 7,50
(s, 1H), 7,46 (s, 1H), 7,40 (m, 1H), 6,15 (d, 1H), 2,93 (d, 3H), 2,12 (s, 3H).

Bugc B: Diéu ché 1-(3-clo-2-pyridinyl)-N-[4-xyano-2-metyl-6-[(metylamino)-
carbonyl]phenyl]-3-(triflometyl)- 1H-pyrazol-5-carboxamit

BS sung lan luot ddng(I) iodua (24mg, 0,126mmol), tetrakis(triphenyl-
phosphin)paladi(0) (70mg, 0,060mmol) va d&“)ng(l) xyanua (640mg, 7,2mmol) &
nhiét do trong phong vao dung dich chira 1-(3-clo-2-pyridinyl)-N-[4-iodo-2-metyl-6-
[(metylamino)carbonyl|phenyl]-3-(triflometyl)-1H-pyrazol-5-carboxamit (tirc 1a san
phim diamit ciia Buéc A) (410mg, 0,72mmol) trong tetrahydrofuran (8ml). Hon hop
phan tmg nay duoc dun néng & nhiét do hdi luu trong 4.5 gio. Séc ky 16p mong trén
silicagel x4c nhan phan tmg nay da két thic. Sau d6, hdn hop phan tng nay dugc pha
lodng bing etyl axetat (20ml) va loc qua Celite®, tiép d6 rira ba lan bang dung dich
nuée natri bicacbonat 10% va mét 14n bang nude mubi. Dich chiét hiru co 1am kho

(MgSO,) va cb dudi 4p suat thdp va chét ran con lai duge tinh ché bang sic ky trén
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silicagel @& tao thanh 114mg hop chit néu & d& muc nay, hop chét theo sang ché,
dudi dang chét rin mau tring, néng chay & 214-216°C.

'H NMR (CDCL): & 10,70 (s, 1H), 8,46 (dd, 1H), 7,87 (dd, 1H), 7,57 (s, 2H), 7,45
(m, 1H), 7,31 (s, 1H), 6,35 (d, 1H), 2,98 (d, 3H), 2,24 (s, 3H).

Vidu3

Diéu ché 3-clo-1-(3-clo-2-pyridinyl)-N-[4-xyano-2-metyl-6-[ (metylamino)-
carbonyl|phenyl]-1H-pyrazol-5-carboxamit

Budc A: Didu ché 3-clo-N,N-dimetyl-1H-pyrazol- 1-sulfonamit

B6 sung nho giot dung dich chira n-butyl-lithi 2,5 M (472ml, 1,18mol) trong
hexan trong khi duy tri nhiét do dudi -65°C vao dung dich chira N-dimetyl-
sulfamoylpyrazol (188,0g, 1,07mol) trong tetrahydrofuran kho (1500ml) & -78°C.
Sau khi thém xong, hdn hop nay duge gift & -78°C trong thoi gian 45 phut nira, sau
thoi gian nay dung dich chta hexacloetan (279g, 1,18mol) trong tetrahydrofurari'
(120ml) dugc bd sung nho giot vao. Hén hop nay dugce giit trong mot gior & -78°C,
1am 4m dén -20 °C va sau d6 t6i bang nude (1 L). Hon hop nay duge chiét bing
metylen clorua (4 x 500ml); cic phin chiét hiru co duge 1am kho trén magie sulfat va
c6. San phim tho duoc tinh ché tiép bing sdc ky trén silicagel bang cach st dung
metylen clorua 1am dung méi rira giai dé tao thanh 160g hop chat sin pham néu & dé

muc ndy dudi dang ddu mau vang.
"H NMR (CDCls): & 7,61 (s, 1H), 6,33 (s, 1H), 3,07 (d, 6H).
Buéc B: Diéu ché 3-clopyrazol

B sung nhd giot 3-clo-N,N-dimetyl-1H-pyrazol-1-sulfonamit (tirc 13 sin
pham clopyrazol ciia Buéc A) (160g) vio axit trifloaxetic (290ml), va hdn hgp phén
tng nay duoc khudy & nhiét do trong phong trong 1,5 gidr va sau d6 ¢ & ap suat

thép. Phén cin dugc hép thu trong hexan, chét rin khong tan dugce loc bd, va hexan
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dugc cb dé tao thanh san phdm thd duéi dang chit dau. San phdm tho nay dugce tinh
ché tiép bing sic ky trén silicagel bang cach sir dung ete/hexan (40:60) 1am dung
mdi rira gidi dé tao thanh 64,44g san phdm néu & dé& muc nay dudi dang diu mau.

vang.
"H NMR (CDCl,): & 6,39 (s, 1H), 7,66 (s, 1H), 9,6 (br s, 1H).
Budc C: Piéu ché 3-clo-2-(3-clo-1H-pyrazol-1-yl)pyridin

B6 sung kali cacbonat (147,78g, 1,06mol) vao hén hop gém 2,3-diclopyridin
(92,60g, 0,629mol) va 3-clopyrazol (tic 13 san phdm cua Budc B) (64,44g,
0,629mol) trong N,N-dimetylformamit (400ml) va sau d6 hdn hop phin tng nay
duoc gia nhiét &én 100°C trong 36 gio. Hon hop phan tng nay dugc 1am giam nhiét
d6 xubng nhiét do trong phong va rét tir tir vao hdn hop nudc d4. Chat ran két tia
duoc loc va rira béng nude. Banh loc ran duge hép thu trong etyl axetat, lam kho trén
magie sulfat va c¢o. Chét rin thévnéy duoc sic ky trén silicagel bang cach sir dung
20% etyl axetat/hexan 1am dung mdi rira giai dé tao thanh 39,75g san pham néu & dé

muc ndy dudi dang chat ran mau trang.

"H NMR (CDCL): § 6,43 (s, 1H), 7,26 (m, 1H), 7,90 (d, 1H), 8,09 (s, 1H), 8,41 (d,
1H).

Buée D: Piéu ché axit 3-clo-1-(3-clo-2-pyridinyl)-1H-pyrazol-5-carboxylic

B& sung nhé giot dung dich chira lithi diisopropylamit 2,0M (93ml, 186mmol)
trong tetrahydrofuran vao dung dich chta 3-clo-2-(3-clo-1H-pyrazol-1-yl)pyridin
(tirc 12 san pham pyrazol ciia Bude C) (39,75g, 186mmol) trong tetrahydrofuran kho
(400ml) & -78 °C. Cacbon dioxit duoc cho suc qua dung dich mau hé phach nay
trong 14 phiit, sau thdi gian nay dung dich ndy chuyén sang mau vang nau nhat. Hon
hop phén tmg ndy dugc bazo héa bing dung dich nudc natri hydroxit 1IN va chiét
bang ete (2x500ml). Cac phan chiét trong nudc duge axit hod bang dung dich axit

clohydric 6N tiép d6 chiét bing etyl axetat (3x500ml). Cac phan chiét etyl axetat 1am
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khé trén magie sulfat va co dé tao thanh 42,96g san phidm néu & dé muc nay duéi
dang chét rin mau tring duc. San pham tir tién trinh khac theo quy trinh twong tur
noéng chay & nhiét 46 198-199°C.

'"H NMR (DMSO-dy): & 6,99 (s, 1H), 7,45 (m, 1H), 7,93 (d, 1H), 8,51 (d, 1H).

Bu6c E: Diéu ché 2-[3-clo-1-(3-clo-2-pyridinyl)-1H-pyrazol-5-yl]-6-iodo-8-metyl-

4H-3,1-benzoxazin-4-on

B4 sung nhé giot hdn hop gdm axit 3-clo-1-(3-clo-2-pyridinyl)-1H-pyrazol-5-
carboxylic (tirc 13 san phdm axit carboxylic ciia Budc D) (2,0g, 7,75mmol) va
trietylamin (1,08 ml, 7,75mmol) trong axetonitril (5ml) & 0°C vao dung dich chira
metansulfonyl clorua (0,63ml, 8,13mmol) trong axetonitril (10ml). Sau d6, hdn hop
phan Gmg nay dugc khudy trong thoi gian 15 phut & 0°C. Sau d6, bd sung axit 2-
amino-3-metyl-5-iodobenzoic vao (tic 13 san phim tir Vi du 1, Budc A) (2,14g,
7,75mmol), va khudy tiép trong thdi gian 5 phut nita. Sau d6, dung dich chua
trietylamin (2,17ml, 15,15mmol) trong axetonitril (5ml) duoc bd sung nhé giot vao
trong khi giir nhiét d6 dudi 5°C. Hén hop phan tng nay dwoc khudy 40 phut & 0°C,
va sau dé bd sung metansulfonyl clorua vao (0,63ml, 8,13mmol). Sau do6, Hdén hop
phan tmg nay duge 1am 4m dén nhiét do trong phong va khudy qua dém. Sau d6, hén
hop phéan tng nay dwoc pha lodng biang nudc (50ml), va chiét bing etyl axetat
(3x50ml). Gom céc phan chiét etyl axetat, rira lién tiép bang dung dich nudc natri
bicacbonat 10% (1x20ml) va nuéc mudi (1x20ml), 1am khé (MgSO,) va cb dé tao

thanh 3,18g san phdm néu & dé muc nay dudi dang chit rin thé mau vang.

'"H NMR (CDCly): & 8,55 (dd, 1H), 8,33 (s, 1H), 7,95 (dd, 1H), 7,82 (d, 1H), 7,45
(m, 1H), 7,16 (s, 1H), 1,77 (s, 3H).

Buéc F: Pidu ché 2-[3-clo-1-(3-clo-2-pyridinyl-1H-pyrazol-5-yl]-6-xyano-8-metyl-

4H-3,1-benzoxazin-4-on
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BS sung lan lugt ddng(I) iodua (137mg, 0,72mmol), tetrakis(triphenyl-
phosphin)paladi(0) (416mg, 0,36mmol) va ddng(I) xyanua (860mg, 9,6mmol) &
nhiét d§ trong phong vao dung dich chtra 2-[3-clo-1-(3-clo-2-pyridinyl)-1H-pyrazol-
5-yl]-6-iodo-8-metyl-4H-3,1-benzoxazin-4-on (tirc 13 san pham benzoxazinon ciia
Buéc E) (600mg, 1,2mmol) trong tetrahydrofuran (15ml). Sau d6, hdn hop phan tng
nay dugc dun hdi luu qua dém. Hon hop phan Gng ndy quay tré lai mau den, vio
thoi diém d6 sic ky 16p mong trén silicagel x4c nhan phan tmg nay da két thuc. Hén
hop phan tmg nay dugc pha loing bing etyl axetat (20ml) va loc qua Celite®, tiép
d6 rtra ba 1an bang dung dich nudc natri bicacbonat 10% va mot 1in bang nuée mudi.
Dich chiét hiru co duge 1am kho (MgSO,4) va cd dudi ap suat thip dé tao thanh

397mg hop chit néu & d muc nay dudi dang chét rin thd mau vang.

"H NMR (CDCL): & 8,50 (q, 1H), 8,22 (d, 1H), 7,90 (dd, 1H), 7,67 (d, 1H), 7,45 (m,
1H), 7,15 (s, 1H), 1,79 (s, 3H).

Buée G: Piéu ché 3-clo-1—(3—clo—2—pyridiny1)—N—[4-xyano—2-mety1—6—(metylamino)c;
arbonyl|phenyl]-1H-pyrazol-5-carboxamit

B6 sung nho giot metylamin (dung dich 2,0M trong THF, 0,5ml, 1,0mmol)
vao dung dich chtta 2-[3-clo-1-(3-clo-2-pyridinyl)-1H-pyrazol-5-yl]-6-xyano-8-
metyl-4H-3,1-benzoxazin-4-on (vi du, san phdm xyanobenzoxazinon cia Buéc F)
(100mg, 0,25mmol) trong tetrahydrofuran (5Sml) va hdn hop phan tng nay duoc
khudy trong 5 phut, vio thoi diém d6 sic ky 16p méng trén silicagel xac nhan phan
mg nay da két thic. Dung mdi tetrahydrofuran dugc 1am bay hoi dudi 4p suét thap,
va chét ran con lai duge tinh ché bang sic ky trén silicagel dé tao thanh hop chat néu
& dé muc ndy, hop chat theo sang ché, du6i dang chat rin mau tring (52mg), chét rin

ndy phan huy trong thiét bi néng chay & nhiét do trén 140°C.

'H NMR (CDCL): § 10,55 (s, 1H), 8,45 (dd, 1H), 7,85 (dd, 1H), 7,55 (d, 2H), 7,40
(m, 1H), 6,97 (d, 1H), 6,30 (d, 1H), 2,98 (d, 3H), 2,24 (d, 3H).

Vidu4
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Pidu  ché  3-clo-1-(3-clo-2-pyridinyl)-N-[4-xyano-2-metyl-6-(aminocarbonyl)-
phenyl]-1H-pyrazol-5-carboxamit

B& sung nho giot amoni hydroxit (0,5ml, 12,8mmol) & nhiét d6 trong phong
vao dung dich chta 2-[3-clo-1-(3-clo-2-pyridinyl)-1H-pyrazol-5-yl]-6-xyano-8-
metyl-4H-3,1-benzoxazin-4-on (tic la san phém xyano-benzoxazinon cda Vi du, 3,
Budc F) (100mg, 0,25mmol) trong tetrahydrofuran (Sml). Sau d6, hdn hop phan tng
nay dugc khudy trong thoi gian nam phut, vao thoi diém d6 sic ky 16p moéng trén
silicagel xac nhan phan ung nay da két thic. Dung méi tetrahydrofuran dugc lam
bay hoi dudi 4p sudt thip, va chit ran con lai duoc tinh ché bing sic ky trén silicagel
dé tao thanh 55mg hop chit néu ¢ d& muc nay, hop chét theo sang ché, duéi dang
chit ran mau tring, chat rin ndy phan huy trong thiét bi néng chay & nhiét do trén
255°C.

"H NMR (CDCL): & 10,50 (s, 1H), 8,45 (dd, 1H), 7,85 (dd, 1H), 7,66 (d, 1H), 7,61
(s, 1H), 7,41 (m, 1H), 6,95 (s, 1H), 6,25 (bs, 1H), 5,75 (bs, 1H), 2,52 (s, 3H).

Vidu5

Pidu  ché  3-bromo-1-(3-clo-2-pyridinyl)-N-[4-xyano-2-metyl-6-[(metylamino)-
carbonyl]phenyl]-1H-pyrazol-5-carboxamit

Budc A: Piéu ché 3-bromo-N,N-dimetyl-1H-pyrazol-1-sulfonamit

B4 sung nho giot dung dich chira n-butyllithi (2,5 M trong hexan, 105,5ml,
0,264mol) trong khi duy tri nhiét d6 dudi -60°C vao dung dich chira N,N-dimetyl-
sulfamoylpyrazol (44,0g, 0,251mol) trong tetrahydrofuran kho (500ml) & -78°C.
Chét rén ddc dugc tao thanh trong qua trinh bd sung nay. Sau khi thém xong, hén
hop ndy duoc giit trong thoi gian 15 phut nita, sau thoi gian nay bd sung nhé giot
dung dich chira 1,2-dibromo-tetracloetan (90g, 0,276mol) trong tetrahydrofuran
(150ml) vao, ddng thoi duy tri nhiét d6 dudi -70°C. Hén hop phan tng nay quay tro
lai mau da cam trong sudt; khudy tiép trong thdi gian 15 phut nita. B& ¢6 nhiét do -

78°C dugc 14y di va phan tmg nay duoc tdi bang nude (600ml). Hén hop nay duogc
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chiét bang metylen clorua (4x), va c4c phan chiét hitu co 1am khd trén magie sulfat
va cd. San phdm thé dugc tinh ché tiép bang sic ky trén silicagel bang cach sir dung
metylen clorua-hexan (50:50) 1am dung méi rira giai dé tao thanh 57,04g san phdm

néu & dé muc nay dudi dang dau khéng mau trong subt.
'H NMR (CDCly): & 3,07 (d, 6H), 6,44 (m, 1H), 7,62 (m, 1H).
Buéc B: Diéu ché 3-bromopyrazol

B sung tir tir 3-bromo-N,N-dimetyl-1H-pyrazol-1-sulfonamit (tic 13 san
phidm bromopyrazol ctia Budc A) (57,04g) vao dung dich axit trifloaxetic (70ml).
Hdn hop phan tng nay duoc khudy ¢ nhiét d6 trong phong trong 30 phut va sau dé
cd & ap sudt thép. Phén cin dugc hép thu trong hexan, chét rin khong tan dugc loc
bd, va hexan dugc lam bay hoi dé tao thanh san phdm thé dudi dang chét dau. San
phim thé nay duoc tinh ché tiép bang sic ky trén silicagel bang cach sir dung etyl
axetat/diclometan (10:90) 1am dung méi rira giai dé rtao thanh dau. Dau nay duoc hp
thu trong diclometan, trung hoa bang dung dich nudc natri bicacbonat, chiét bang
metylen clorua (3x), 1am khé trén magie sulfat va ¢d dé tao thanh 25,9g san phdm

néu & d& muc nay dudi dang chit rin mau tring, diém néng chay 61-64°C.
'H NMR (CDCl;): & 6,37 (d, 1H), 7,59 (d, 1H), 12,4 (br s, 1H).
Budc C: Piéu ché 2-(3-bromo-1H-pyrazol-1-yl)-3-clopyridin

B6 sung kali cacbonat (48,6g, 352mmol) vao hdn hop gdm 2,3-diclopyridin
(27,4g, 185mmol) va 3-bromopyrazol (tirc 13 san phidm cia Budc B) (25.4g,
176mmol) trong N,N-dimetylformamit kho (88ml), va hdn hop phan tng nay dugc
dun noéng dén 125°C trong 18 giod. Hon hop phan Gmg nay dugc lam giam nhiét do
xudng nhiét do trong phong va rét vao hdn hop nuée da (800ml). Chat két tia dugc
tao thanh. Chat rin két tia nay duoc khudy trong thoi gian 1,5h, loc va rira bing
nuéc (2x100ml). Banh loc rin dwge hip thu trong metylen clorua va rira 1an luot

bang nudc, dung dich axit clohydric 1N, dung dich nuée natri bicacbonat bio hoa, va
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nude mudi. Sau do6, cac phan chiét hitu co dugc 1am kho trén magie sulfat va co dé
tao thanh 39,9g chit rin mau hdng. Chét rin thd nay duoc tao huyén phu trong
hexan va khudy manh trong thoi gian 1 gio. Chét rén nay duge loc, rira bing hexan
va séy kho dé tao thanh san phém néu & dé& muc ndy dudi dang bot mau tréng duc
(30,4g) duoc xac dinh 13 tinh khiét > 94% biang NMR. Chét nay duoc sir dung ma
khong can tinh ché thém trong Budc D.

'"H NMR (CDCL): § 6,52 (s, 1H), 7,30 (dd, 1H), 7,92 (d, 1H), 8,05 (s, 1H), 8,43 (d,
1H).

Budce D: Diéu ché axit 3-bromo-1-(3-clo-2-pyridinyl)-1H-pyrazol-5-carboxylic

B sung nho giot dung dich chtra lithi diisopropylamit (118mmol) trong
tetrahydrofuran véi tbc do sao cho duy tri nhiét do dudi -71°C vao dung dich chira 2-
(3-bromo-1H-pyrazol-1-yl)-3-clopyridin (ttc¢ 13 san phidm pyrazol cia Budc C)
(30,4g, 118mmol) trong tetrahydrofuran kho (250ml) & -76°C. Sau d6, hdn hop phan
g nay duoc khudy trong thoi gian 15 phut & -76°C, va cacbon dioxit duge suc qua
trong 10 phat, qua trinh nay 1am 4m hén hop phan ung 1én -57°C. Hén hop phan tng
nay dugc dé 4m t6i -20°C va t6i bang nude. Hon hop nay duoc ¢b va sau d6 cho hip
thu trong nude (1 lit) va ete (500ml), va sau d6 bd sung dung dich nuéc natri
hydroxit (1N, 20ml) vao. C4c phin chiét trong nu6c dugce rira bang ete va axit hod
bang axit clohydric. Chit rén két ta duogc loc, rira bang nudc va sdy kho dé tao
thanh 27,7g san phdm néu & dé muc nay dudi dang mau vang niu. San phim tir tién
trinh khéc theo quy trinh twong ty néng chay & nhiét d6 200-201°C.

"H NMR (DMSO-dy): § 7,25 (s, 1H), 7,68 (dd, 1H), 8,24 (d, 1H), 8,56 (d, 1H).

Budce E: Piéu ché 2-[3-bromo-1-(3-clo-2-pyridin)-1H-pyrazol-5-yl]-6-iodo-8-metyl-

4H-3,1-benzoxazin-4-on

B sung nho giot hdn hop gbém axit 3-bromo-1-(3-clo-2-pyridinyl)-1H-
pyrazol-5-carboxylic (tirc 13 san phim axit carboxylic cia Buge D) (2,0g, 6,6mmol)
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va trietylamin (0,92 ml, 6,6mmol) trong axetonitril (5ml) & 0°C vao dung dich chta
metansulfonyl clorua (0,54ml, 6,94mmol) trong axetonitril (15ml). Sau d6, khudy
hén hop phan tng nay trong thoi gian 15 phut & 0°C. Sau d6, bd sung axit 2-amino-
3-metyl-5-iodobenzoic (tic 1 san phim tir Vi du 1, Buée A) (1,8g, 6,6mmol) vio,
va khudy tiép trong thoi gian nita 5 phat. Sau d6, dung dich chira trietylamin
(1,85ml, 13,2mmol) trong axetonitril (5ml) dugc bd sung nhé giot vao trong khi gitr
nhiét d6 dudi 5°C. Hon hop phan Gng nay duoc khudy trong thoi gian 40 phit & 0°C,
va sau d6 bd sung metansulfonyl clorua (0,54ml, 6,94mmol) vao. Sau do, 1am 4m
hdn hop phan g nay dén nhiét d6 trong phong va khudy qua dém. Sau d6, hdn hop
phan tmg nay duoc pha loing bing nudc (50ml) va chiét bing etyl axetat (3x50ml).
Gom céc phan chiét etyl axetat, rira lién tiép bang dung dich nudc natri bicacbonat
10% (1x20ml) va nude mudi (1x20ml), 1am khé (MgSO,) va c¢b dé tao thanh 2,24g

s&dn pham néu & dé muc nay dudi dang chat ran tho mau vang.

'H NMR (CDCL): & 8,55 (dd, 1H), 8,33 (d, 1H), 7,95 (dd, 1H), 7,85 (s, 1H), 7,45
(m, 1H), 7,25 (s, 1H), 1,77 (s, 3H).

Bu6éc F: Didu ché 2-[3-bromo-1-(3-clo-2-pyridinyl)-1H-pyrazol-5-yl]-6-xyano-8-

metyl-4H-3,1-benzoxazin-4-on

B6 sung lin lugt dong(I) iodua (126mg, 0,66mmol), tetrakis(triphenyl-
phosphin)paladi(0) (382mg, 0,33mmol) va ddng(I) xyanua (800mg, 8,8mmol) &
nhiét do trong phong vao dung dich chtra 2-[3-bromo-1-(3-clo-2-pyridinyl)-1H-
pyrazol-5-yl]-6-iodo-8-metyl-4H-3,1-benzoxazin-4-on (thc 13 san phim benzo-
xazinon cia Buée E) (600mg, 1,1mmol) trong tetrahydrofuran (15ml). Sau do, dun
hdi Iwu hdn hop phan tmg niy qua dém. Hon hop phan tmg nay quay trd lai mau den,
vao thoi diém d6 sic ky 16p mong trén silicagel x4c nhan phan tng nay da két thuc.
Hdn hop phan tmg nay duge pha loing bang etyl axetat (20ml) va loc qua Celite®,
tiép do rira ba l4n bang dung dich natri bicacbonat 10% va mét 14n bang nudec mudbi.
Dich chiét hiru co dugc 1am kho (MgSO,) va ¢6 dudi 4p suit thip dé tao thanh

440mg hop chat néu & d& muc nay dudi dang chit rin thd mau vang.
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'"H NMR (CDCL): § 8,55 (m, 1H), 8,31 (d, 1H), 7,96 (dd, 1H), 7,73 (s, 1H), 7,51 (m,
1H), 7,31 (s, 1H), 1,86 (s, 3H).

Buéc G: Pidu ché 3-bromo-1-(3-clo-2-pyridinyl)-N-[4-xyano-2-metyl-6-[(metyl-
amino)carbonyl]phenyl]-1H-pyrazol-5-carboxamit ' '

Bb sung nhd giot metylamin (dung dich 2,0M trong THF, 0,5ml, 1,0mmol)
vao dung dich chta 2-[3-bromo-1-(3-clo-2-pyridinyl)-1H-pyrazol-5-yl]-6-xyano-8-
metyl-4H-3,1-benzoxazin-4-on (tirc 13 san phim xyanobenzoxazinon cia Budc F)
(100mg, 0,22mmol) trong tetrahydrofuran (5Sml) va hdén hop phan tng nay duoc
khudy trong 5 phit, vao thoi diém d6 sic ky 16p méng trén silicagel xac nhan phan
mg nay da két thic. Dung mdi tetrahydrofuran dugc 1am bay hoi dudi 4p suét thép,
va chit ran con lai dugc tinh ché bang sic ky trén silicagel dé tao thanh hop chit néu
& d& muc ndy, hop chit theo sang ché, dudi dang chét rin mau tring (41mg). Chét

ran nay phan hiy trong thiét bi néng chay & nhiét d6 trén 180°C.

'"H NMR (CDCL): § 10,55 (s, 1H), 8,45 (dd, 1H), 7,85 (dd, 1H), 7,57 (s, 2H), 7,37
(m, 1H), 7,05 (s, 1H), 6,30 (d, 1H), 2,98 (d, 3H), 2,24 (s, 3H).

Vidué6

Piéu ché 3-bromo-1-(3-clo-2-pyridinyl)-N-[4-xyano-2-metyl-6-(aminocarbonyl)-
phenyl]-1H-pyrazol-5-carboxamit

Bb sung nho giot amoni hydroxit (0,5ml, 12,8mmol) & nhiét d6 trong phong
vao dung dich chtra 2-[3-bromo-1-(3-clo-2-pyridinyl)-1H-pyrazol-5-yl]-6-xyano-8-
metyl-4H-3,1-benzoxazin-4-on (tirc 13 san phim xyanobenzoxazinon cta Vi du, 5,
Buéc F) (100mg, 0,22mmol) trong tetrahydrofuran (5ml). Sau d6, khudy hén hop
phan tng nay trong thdi gian nim phit, vao thoi diém d6 sic ky 16p mong trén
silicagel x4c nhén phan tng nay di két thiuc. Dung méi tetrahydrofuran dugc 1am

bay hoi duéi 4p suit thap, va chat ran con lai dugc tinh ché bang sic ky trén silicagel
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dé tao thanh hop chét néu & d& muc ndy, hop chit theo sang ché, dudi dang chét rin
mau tring (36mg), véi diém néng chay & nhiét do trén 255°C.

'H NMR (CDCL): & 10,52 (s, 1H), 8,45 (dd, 1H), 7,85 (dd, 1H), 7,65 (s, 1H), 7,60
(s, 1H), 7,40 (m, 1H), 7,05 (s, 1H), 6,20 (bs, 1H), 5,75 (bs, 1H), 2,25 (s, 3H).

Vidu7

Pidu ché 3-clo-1-(3-clo-2-pyridinyl)-N-[2-clo-4-xyano-6-[(metylamino)carbony]-
phenyl]-1H-pyrazol-5-carboxamit

Budc A: Diéu ché axit 2-amino-3-clo-5-iodobenzoic

B& sung N-iodosucxinimit (5,8g, 26mmol) vao dung dich chira axit 2-amino-
3-clobenzoic (Aldrich, 5g, 29,1mmol) trong N,N-dimetylformamit (30ml) va hdn
hop phan tng nay dugc dun néng & nhiét d6 60°C qua dém. Ngudn nhiét dugc 14y di
va sau d6 hdn hop phan ng nay dugc rét tir tir vao hdn hop da-nuée (100ml) dé lam
két tha chat rin mau nau nhat. Chit rin nay duogc loc va rira bén 1in bang nude va
sau d6 cho vao 16 chan khong & nhiét o 70°C cho dén kho qua dém. Chét trung gian

mong mudn thu duge duge tich dudi dang chit rin mau nau nhat (7,2g).
"H NMR (DMSO0-d): & 7,96 (d, 1H), 7,76 (t, 1H).

Bué6c B: Piéu ché 8-clo-2-[3-clo-1-(3-clo-2-pyridinyl)-1H-pyrazol-5-yl]-6-iodo-4H-

3,1-benzoxazin-4-on

B6 sung nhé giot hdn hop gdm axit 3-clo-1-(3-clo-2-pyridinyl)- 1H-pyrazol-5-
carboxylic (tirc 12 san phdm axit carboxylic cta Vi dy, 3, Buéc D) (1,0g, 3,87mmol)
va trietylamin (0,54ml, 3,87mmol) trong axetonitril (5ml) & 0°C vao dung dich chira
metansulfonyl clorua (0,31ml, 4,07mmol) trong axetonitril (10ml). Sau d6, khudy
hdn hop phan g ndy trong thdi gian 15 phat & 0°C. Sau d6, bd sung axit 2-amino-
3-clo-5-iodobenzoic (tirc 1 san pham tir Bude A) (1,15g, 3,87mmol) vio, va khudy

tiép trong thoi gian nita 5 phit. Sau d6, dung dich chira trietylamin (1,08ml,
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7,74mmol) trong axetonitril (5ml) duoc bd sung nhé giot vao trong khi gitt nhiét do
duéi 5°C. Hon hop phan Gng nay dugc khudy trong thoi gian 40 phut & 0°C, va sau
d6 bd sung metansulfonyl clorua (0,31ml, 4,07mmol) vio. Sau d6, 1am 4m hdn hop
phan (mg nay dén nhiét do trong phong va khudy qua dém. Sau d6, hdn hop phan
mg nay dugc pha loing bing nudc (50ml) va chiét bang etyl axetat (3x50ml). Gom
cac phan chiét etyl axetat, rira lién tiép bang dung dich nudc natri bicacbonat 10%
(1x20ml) va nuée mubi (1x20ml), 1am khoé (MgSO,) va ¢ dudi ap suat thap. Chét
rén con lai dugc tinh ché bang sic ky trén silicagel dé tao thanh 575mg hop chét néu

& dé muc nay dudi dang chat ran thé mau vang.

"H NMR (CDCL): § 8,55 (q, 1H), 8,39 (d, 1H), 8,04 (d, 1H), 7,94 (dd, 1H), 7,45 (m,
1H), 7,19 (s, 1H).

Budc C: Diéu ché 8-clo-2-[3-clo-1-(3-clo-2-pyridinyl)-1H-pyrazol-5-yl]-6-xyano-

4H-3,1-benzoxazin-4-on

B6 sung lan luot ddng(l) iodua (840mg, 0,44mmol), tetrakis(triphenyl-
phosphin)paladi(0) (255mg, 0,22mmol) va ddng(I) xyanua (500mg, 5,5mmol) &
nhi¢t d¢ trong phong vao dung dich chta 8-clo-2-[3-clo-1-(3-clo-2-pyridinyl)-1H- |
pyrazol-5-yl]-6-iodo-4H-3, 1-benzoxazin-4-on (trc 13 san phim benzoxazinon ciia
Bude B) (575mg, 1,1mmol) trong tetrahydrofuran (15ml). Sau d6, dun hdi luu hdn
hop phan tmg niy qua dém. Hon hop phan tmg ndy quay tr& lai mau den, vao thoi
diém d6 sic ky 16p méng trén silicagel x4c nhan phan tng nay da két thuc. Hon hop
phan tmg nay dugc pha loing bang etyl axetat (20ml) va loc qua Celite®, tiép d6 rira
ba 1an bang dung dich nuéc natri bicacbonat 10% va mét 1in bing nude mudi. Dich
chiét hiru co duge 1am kho (MgSO,) va cd dudi ap suit thap dé tao thanh 375mg hop

chét néu & dé muc nay duéi dang chit rin thd mau vang.
"H NMR (CDCL): & 8,55 (g, 1H), 8,36 (d, 1H), 7,95 (m, 2H), 7,5 (m, 1H).

Budc D: Pidu ché 3-clo-1-(3-clo-2-pyridinyl)-N-[2-clo-4-xyano-6-[(metylamino)-
carbonyl]phenyl]-1H-pyrazol-5-carboxamit
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B& sung nhé giot metylamin (dung dich 2,0M trong THF, 0,5ml, 1,0mmol)
vao dung dich chtra 8-clo-2-[3-clo-1-(3-clo-2-pyridinyl)-1H-pyrazol-5-yl]-6-xyano-
4H-3,1-benzoxazin-4-on (tirc 13 san phAm xyanobenzoxazinon cia Budc C) (187mg,
0,446mmol) trong tetrahydrofuran (5ml) va hdn hop phan tmg nay dugc khudy trong
5 phit, vao thoi diém d6 sic ky 16p mong trén silicagel xac nhan phan tng nay da
két thic. Dung mdi tetrahydrofuran dugc 1am bay hoi dudi 4p suét thip, va chét rin
con lai duge tinh ché bang sic ky trén silicagel dé tao thanh 49mg hop chéit néu & dé
muc ndy, hop chit theo sang ché, dudi dang chit rin mau tring. Chit rin nay ndng
chay & nhiét do 197-200°C.

'"H NMR (CDCL): 8 10,05 (bs, 1H), 8,45 (g, 1H), 7,85 (dd, 1H), 7,70 (d, 1H), 7,59
(d, 1H), 7,38 (m, 1H), 7,02 (s, 1H), 6,35 (d, 1H), 2,94 (d, 3H).

Theo cac quy trinh duge md ta trong ban md ta nay cung véi phuong phép da
biét trong linh vuc k¥ thuét nay, c6 thé diéu ché dugc cac hop chét néu trong Bang 1.
Cac chir viét tit duge st dung trong cac bang niy nhu sau: t tirc 13 béc ba, s tirc 1a
bac hai, n tic 1a mach théng, i tc 1a 1so, Me tirc 1a metyl, Et tc 1a etyl, Pr tic 1a
propyl, i-Pr tirc 1a isopropyl, Bu ttrc 1a butyl va CN la xyano.

Rl g2 & R4 R’ RL RZ R R* R/
Me G F Me F Me cl cl Me cl
Cl Ct F Me F- a o Cl ca o Me Cl
Br Cl F Me F Br Cl Cl Me Cl
Me ° Br F Me F Me Br Cl Me Cl
Cl Br F Me F C1 Br Cl Me Cl
Br Br F Me F Br Br Cl Me Cl
Me CF3 F i-Pr F Me CF3 Cl1 i-Pr Cl
Cl  CF3 R i-Pr F cl CF3 i iPr a
Br CF3 F i-Pr F Br CF3 a i-Pr c
Me .l F i-Pr F Me Cl Cl i-Pr Cl
Cl Cl F i-Pr F Cl Cl Cl i-Pr Cl
Br Cl F i-Pr F Br Cl Cl i-Pr Cl
Me Br F i-Pr F Me Br Cl i-Pr Cl
Cl Br F i-Pr F Cl Br Cl i-Pr Cl
Br Br F i-Pr F Br Br Cl i-Pr Cl

-40-



25105

Ché pham/Tinh hiru ich

Hop chét theo sang ché thuong duogc sir dung dudi dang ché phim hodc hdn
hop vé6i chat mang thich hop dé st dung trong méi trudng ndng nghiép hodc phi
néng nghiép bao gdm it nhat mot chét pha loing dang 16ng, chit pha lodng dang ran
hodc chit hoat dong bé mat. Cac thanh phén cia ché phém hoic hén hop duoc lua
chon sao cho phu hop véi tinh chét vat Iy ctia hoat chét, cach st dung va cac yéu t6
mdi truong nhu loai d4t, 30 4m va nhiét d6. Cac ché phém hitu dung bao gE“)m ché
phim dang 16ng nhu dung dich (k& ca chét c6 dic d& nhii hod), huyén phu, nhii tvong
(bao gdm vi nhil trong va/hodic nhii trong-huyén phi) va cic dang twong tu c6 thé
tuy v ¢b ddc chung thanh gel: Cac ché phdm hitu dung con bao gdm chét rdn nhu bot
min, bot, hat, vién tron, vién nén, dang mang, va cac dang tuong tu co thé phén tén
dugce trong nudc (“th?im udt dugc™) hodc tan dugc trong nude. Hoat chét co thé 12
dang vi nang va duoc diéu ché tiép thanh dang huyén phu hoic ché phdm rén; theo
cach khac, toan bd ché phém chtra hoat chét c6 thé dugc bao nang (hodc “dugc
boc™). Viéc bao nang c6 thé phong trir hodic 1am chdm qua trinh giai phong hoat chét.
Ché phém dang xit co thé dugc st dung trong c4ac phuong tién thich hgp va dugc st
dung véi thé tich phun nidm trong khoang tir mot dén vai tram lit trén mot hecta. Hon

hop dam dic thuong dugc sir dung cha yéu 1am chit trung gian ding dé pha ché tiép.

Céc ché phim thuong chira hoat chit v6i luong hiru hiéu, chét pha lodng va

chit hoat dong bé mat vdi ty 18 xdp xi sau ddy sao cho téng 13 100 phan trim trong

lugng.
Phéan tram trong luong
Hoat chét Chét pha Chét hoat
loang dong bé mit
Hat, vién nén va bot phan tan duogc 5-90 0-94 1-15
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trong nudce va tan duge trong nudc

Huyén phy, nhii twong, dung dich 5-50 40-95 0-15
(k€ ca chét cd ddc d€ nhi hod)

Bot min 1-25 70-99 0-5
Hat va vién tron 0,01-99 5-99,99 0-15

H0n hop dam djc 90-99 0-10 0-2

Chéat pha Ioéng dang rin thong thuong duoc md ta trong i4n phdm: Watkins, et
al., Handbook of Insecticide Dust Diluents and Carriers, 2nd Ed., Dorland Books,
Caldwell, New Jersey. Chét pha loing dang 16ng thong thudng dugc mé ta trong 4n
phém; Marsden, Solvents Guide, 2nd Ed., Interscience, New York, 1950.
McCutcheon's Detergents and Emulsifiers Annual, Allured Publ. Corp., Ridgewood, -
New Jersey, va Sisely and Wood, Encyclopedia of Surface Active Agents, Chemical
Publ. Co., Inc., New York, 1964, liét ké cac chit hoat dong bé mit va hudéng dan sir
dung. T4t ca cac ché phdm c6 thé chira mot luong nhé chit phu gia dé 1am giam su
tao bot, von cuc, su d&n mon, su phét trién cua vi sinh vat va cac yéu td khac, hodc

chét lam dic dé tang d6 nhaot.

Vi du vé chét hoat dong bé mit bao gém rugu polyetoxyl hod, alkylphenol
polyetoxyl ho4a, este ctia axit béo sorbitan polyetoxyl ho4, dialkyl sulfosucxinat, alkyl
sulfat, alkylbenzen sulfonat, silic httu co, N,N-dialkyltaurat, lignin sulfonat,
naphtalen sulfonat formaldehyt ngung tu, polycarboxylat, va copolyme khéi poly o-
xyetylen/polyoxypropylen. Vi du vé& chét pha lodang dang rin bao gém dat sét nhu
bentonit, montmorilonit, attapulgit va cao lanh, tinh bdt, dudng, silic oxit, bdt talc,
dat chira tao silic, ure, canxi cacbonat, natri cacbonat va bicacbonat, va natri sulfat.
Vi du vé chét pha lodng dang 1dng bao gdm, nuéc, N,N-dimetylformamit, dimetyl

sulfoxit, N-alkylpyrolidon, etylen glycol, polypropylen glycol, parafin, alkylbenzen,
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alkylnaphtalen, dau 6liu, dau hai ly, du lanh, diu tung, diu vimg, dau ngi cbc, ddu
lac, dau hat bong, dau dau tuong, dau hat cai va diu dira, este cia axit béo, keton nhur
xyclohexanon, 2-heptanon, isophoron va 4-hydroxy-4-metyl-2-pentanon, va ruou

nhu metanol, xyclohexanol, decanol va rugu tetrahydrofurfurylic.

Dung dich, ké ca chét c6 dic d& nhil ho4, ¢6 thé dugc diéu ché bang cach tron
cac thanh phin v6i nhau. Bot min va bot ¢ thé duge didu ché béng cach tron va,
thong thudong, nghién bang may xay bua hoic mdy xay ning lrgng 16ng. Huyén phu
thuong duoc didu ché bing cach nghién uét; vi du, xem patent My s6 U.S.
3,060,084. Hat va vién tron c6 thé duoc didu ché biang cach phun hoat chat 1én trén
chét mang dugc tao hat trude hoac ky thuat két tu. Vi du, xem 4n phém: Browning,
“Agglomeration”, Chemical Engineering, December 4, 1967, pp 147-48, Perry's
Chemical Engineer's Handbook, 4th Ed., McGraw-Hill, New York, 1963, pages 8-57
va tiép theo 1a Cong bd don qubc t& s6 WO 91/13546. Vién tron c6 thé duge didu
ché nhu dugc mé ta trong patent M§ sé U.S. 4,172,714. Hat phén tan dugc trong
nudce va tan duoc trong nude c6 thé duoc didu ché nhu duge hudng dan trong patent |
My sd U.S. 4,144,050, U.S. 3,920,442 va Pon yéu cdu cdp patent Dic sé6 DE
3,246,493. Vién nén c6 thé duoc didu ché nhu duoc huéng din trong patent My sd
U.S. 5,180,587, U.S. 5,232,701 va U.S. 5,208,030. Ché phdm dang mang cé thé
dugc didu ché nhu duge huéng din trong Pon yéu cdu cdp patent Anh s GB
2,095,558 va patent My s6 U.S. 3,299,566.

Pé biét thém thong tin vé linh vuc k§ thuit cta cac ché phdm nay, xem 4n
phém: T. S. Woods, “The Formulator's Toolbox-Product Forms for Modem
Agriculture” trong Pesticide Chemistry and Bioscience, The Food-Enviroment
Challenge, T. Brooks and T. R. Roberts, Eds., Proceedings of the 9th International
Congress on Pesticide Chemistry, The Royal Society of Chemistry, Cambridge,
1999, trang 120-133. Xem thém patent M¥ s6 U.S. 3,235,361, Cot 6, dong 16 dén
Cot 7, dong 19 va cac Vi du tir 10 dén 41; patent M§ s U.S. 3,309,192, C6t 5, dong
43 dén Cot 7, dong 62 va cac Vi du 8, 12, 15, 39, 41, 52, 53, 58, 132, tir 138 dén
140, tir 162 dén 164, 166, 167 va tir 169 dén 182; patent M§ s6 U.S. 2,891,855, Cot
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3, dong 66 dén Cot 5, dong 17 va Vi du tir 1 dén 4; 4n phim: Klingman, Weed
Control as a Science, John Wiley and Sons, Inc., New York, 1961, pp 81-96; va
Hance et al., Weed Control Handbook, 8th Ed., Blackwell Scientific Publications,
Oxford, 1989.

Trong cac Vi du sau day, tit ca céc ty 1& phin trim dugc tinh theo trong lugng
va toan bd cac ché phim dugc diéu ché theo phuong phéap thong thudng. Sé thir tur

ctia céc hop chét 13 sb ctia hop chit néu trong Bang muc luc A.

Vidu A

Bot thim w6t duge
Hop chét 1 65,0%
Dodexylphenol polyetylen glycol ete 2,0%
Natri ligninsulfonat 4,0%
Natri silic-nhém 6,0%
Montmorilonit (nung kho) 23,0%

ViduB

Hat
Hop chit 1 10,0%
Hat atapulgit (ty 1é cac chit d& bay hoi thip, 90,0%

0,71/0,30 mm; rady M¥ c& 25-50)
ViduC
Vién tron €p

Hop chét 1 25,0%



Natri sulfat khan
Canxi ligninsulfonat thd
Natri alkylnaphtalensulfonat

Canxi/magie bentonit
ViduD

Chét c6 dic dé nhii hoa

Hop chét 1

Hdn hop sulfonat tan duoc trong diu va

Polyoxyetylen ete

Isophoron

25105
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ViduE

Hat
Hop chét 1 , 0,5%
xenluloza 2,5%
lactoza 4.0%
bt ngd 93,0%

Hop chét theo sang ché c¢6 dic tinh chuyén hoa va/hodc d6 du trong dét thich
hop va c6 hoat tinh phong trir di véi nhiéu loai gay hai khong xuong sdng trong ca
moi trudng ndng nghiép va méi truong phi ndng nghiép. Hop chét theo sang ché con
c6 dic tinh ndi hap c6 loi qua 14 va hodc dit & cac cdy trong c6 kha ning hoan vi dé
bao vé 14 va cac phan khac cia ciy khong tiép xtc truc tiép véi ché pham thudc trir
sau chira hop chit theo sing ché. (Trong ban mo ta nay “phong trir loai giy hai
khong xuong séng” c¢6 nghia 13 Gc ché su phat trién loai gay hai khong xuong séng
(ké ca viéc 1am chét), 1am giam dang ké su hu hong do siu in hodc cic tén thuong
khac hodc pha hoai do céc lodi sau hai ndy gay ra; cac biéu hién c6 lién quan dugc
dinh nghia tuong tu.) Trong bdn mo t4 nay, thuit ngit “loai gdy hai khong xuong
sdng” bao gdm dong vat chan dbt, dong vat chan bung va giun tron 13 cac loai siu
hai c¢6 anh hudng dén kinh té. Thuét nglt “dong vat chan dbt” bao gém cOn trung, ve,
nhén, bo:cap, rét, bo nhiéu chan, rép tron va loai chan rét. Thuat ngit “dong vat chan
bung” bao gém ¢ sén, sén va cac dong vat thudc nhém mét cuéng khéc. Thuat ngir
“giun tron” bao gdm cac loai giun san, nhu: giun tron, giun 15, va giun tron 4n ciy
(Nematoda), san 14 (Tematoda), giun dau méc, va san day (Cestoda). Ngudi ¢6 hidu
biét trung binh trong linh vuc k§ thuat ndy s& nhan biét dugc khong phai tit ca cac
hop chit c6 tac dung véi cac loai sau hai nhu nhau. Hop chét theo sang ché boc 16
hoat tinh d6i véi loai sau hai anh huéng vé mit kinh té trong linh vuc néng nghiép
va phi nong nghiép. Thuét ngir “néng nghiép” dung dé chi nganh san xuét ciy trong
trén ddng rudng cung cip thirc an va soi va bao gdm cdy ngii cbe (vi du, laa mi, yén

mach, Iua mach, Ita mach den, lGa gao, bap), dau tuong, cay rau (vi du, rau di€p, cai
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bép, ca chua, dau), khoai tay, khoai lang, nho, bong, va cdy an qua (vi du, qua dang
t40, qua hach va qua c6 mui). Thuit ngir “phi ndng nghiép” ding dé chi nganh san
xut céc loai cdy trong khac (vi du, cdy 1am nghiép, ciy tréng trong nha kinh, ciy
trang tri hodc cdy tréng trong vuon wom khong trdng ngoai canh ddng), 16p dat mit
(khu thuong mai, san golf, nha riéng, khu giai tri, v.v.), san phdm gb, trong linh vuc
sttc khoé cong ching va ddng vat, siic vat nudi va suc vét kinh doanh, d6 gia dung,
va san phidm dugc bao quan hodc lodi sau hai. Vi phd phong trir lodi giy hai khong
xuong sdng va vi Iy do kinh té, viéc bao vé cdy ndng nghiép (khong bi pha hoai hoidc
tén thuong bdi loai giy hai khong xwong sdng) nhu béng, bip, ddu tuong, gao, cdy
rau, khoai tdy, khoai lang, nho va cy 4n qua bang cach phong trir loai gay hai khong
xuong sdng 1a phuong 4n duge wu tién theo sang ché. Loai sau hai trong linh vuc
néng nghiép hosc phi néng nghiép bao gdm 4u trung thudc loai Lepidoptera, nhu sdu
cin gié, sdu can 18, sau do, va sau hai bong thudc ho Noctuidae (vi du, sdu cin gié
roi (Spodoptera fugiperda J. E. Smith), sdu cin gié cu cai dudong (Spodoptera exigua
Huber), siu cin ré den (Agrotis ipsilon Hufnagel), siu do cai bip (Irichoplusia ni
Huber), sau duc chdi thude 14 (Heliothis virescens Fabricius)); sau duc than, sau kén,
sau kéo mang, sau dc chop, sdu cai bap va siu gam thit 14 thudc ho Pyralidae (vi du,
sau duc ngd chau Au (Ostrinia Nubilalis Hubner), sdu cam rén (dmyelois transitella
Walker), sdu kéo mang ré ngd (Crambus caliginosellus Clemens), ¢ siu kéo mang
(Herpetogramma licarsisalis Walker)); sdu cudn 14, sau duc chdi, sau hat, va sau tréi
cay thudc ho Tortricidae (vi du, buém hai tdo (Cydia pomonella Linnaeus), buém
hai nho (Endopiza viteana Clemens), buém tréi cdy phuong dong (Grapholita molta
Busck)); va nhiéu loai thudc bd Cénh vay c¢6 anh huodng vé mit kinh té khac (vi du,
sdu to (Plutella xylostella Linnaeus), siu hdng hai bong (Pectinophora gossypiella
Saunders), buém gipsy (Lymantria dispar Linnaeus)); nhdng va dang truéng thanh
thudc loai Blattodea bao gém gian thudc ho Blattellidae va Blattidae (vi du, gidn
phuong déng (Blatta orientalis Linnaeus), gian chdu A (Blatella asahinai
Mizukubo), gidn Dﬁc (Blattella germanica Linnaeus), gian soc nau (Supella
Longipalpa Fabricius), gian ndu den (Periplaneta americana Linnaeus), gian nau
(Periplaneta brunnea Burmeister), gian Madeira (Leucophaea maderae Fabricius));

4u tring va dang trudng thanh #n 14 thudc lodi Coleoptera bao gdbm mot ngii cbc
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thudc ho Anthribidae, Bruchidae, va Curculionidae (vi du, bo voi voi hai bong
(Anthonomus grandis Boheman), bo voi voi hai lta nu6c (Lissorhoptrus oryzophilus
kuschel), mot kho théc (Sitophilus granarius Linnaeus), mot gao (Sitophilus Oryzae
Linnaeus)); bo nhdy, bo canh cting hai dwa chudt, sau hai ré, bo in 14, bo canh cing
hai khoai tdy, va sau duc 14 thudc ho Chrysomelidae (vi du, bo canh cting hai khoai
tdy Colorado (Leptinotarsa decemlineata Say), siu hai ré ngd phuong tiy
(Diabrotica virgifera virgifera LeConte)); bo da va bo canh cing khac thudc ho
Scaribaeidae (vi du, bo canh cting Nhat Ban (Popillia japonica Newman) va bo da
chau Au (Rhizotrogus majalis Razoumowsky)); bo canh ctng hai tham thudc ho
Dermestidae; bo bd cui thudc ho Elateridae; bo canh cling dn vo thudc ho Scolytidae
va mot bt thudc ho Tenebrionidae. Ngoai ra, loai sau hai trong linh vuc nong nghiép
va phi nong nghiép bao gdm: dang truéng thanh va du trung thudc lodi Dermaptera
bao gém bo dudi nhin thudc ho Forficulidae (vi du, bo dudi nhin chau Au (Forficula
auricularia Linnaeus), bo dudi nhin den (Chelisoches morio Fabricius)); dang
truéng thanh va nhong thudc loai Hemiptera va Homoptera nhu, rép cay thudc ho
Miridae, ve siu thudc ho Cicadidae, rﬁy xanh duoi den (vi du, Empoasca spp.) thudc
ho Cicadellidae, ve siu nhdy cdy thudc ho Fulgoroidae va Delphaxitae, ve siu nhdy
cdy thudc ho Membraxitae, rép 14 thudéc ho Psyllidae, rudi tra'ing thudc ho
Aleyrodidae, rép thudc ho Aphididae, rép sap thudc ho Phylloxeridae, rép sap thude
ho Pseudococcidae, rép cdy thudc ho Coccidae, Diaspididaec va Margarodidae, rép
van thudc ho Tingidae, rép théi thudc ho Pentatomidae, rép (vi du, Blissus spp.) va
rép hat khac thudc ho Lygaeidae, rép dai thudc ho Cercopidae, rép bi thudc ho
Coreidae, va rép dé va nhud¢m mau béng thudc ho Pyrrhocoridae. Ngoai ra, con bao
gbm dang trudng thanh va 4u tring thudc loai Acari (ve) nhu bo ve nhén va bo ve do
thudc ho Tetranychidae (vi du, bo ve dé chau Au (Panonychus ulmi Koch), bo ve
nhén hai chdm (Tetranychus urticae Koch), bo ve McDaniel (Tetranychus mcdanieli
McGregor)), bo ve det thudc ho Tenuipalpidae (vi du, bo ve det hai chanh
(Brevipalpus lewisi McGregor)), bo ve an chdi va gi sit thudc ho Eriophyidae va cac
loai bo ve an 14 va bo ve khac c6 anh hudng dén stc khoé ngudi va dong vat, tic l1a
bo ve bui thudc ho Epidermoptidae, bo ve kén thudc ho Demodicidae, bo ve thoc lua

thuoc ho Glycyphagidae, ve thudc loai Ixodidae (vi du, ve huou nai (Ixodes
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scapularis Say), ve gdy liét Uc (Ixodes holocyclus Neumann), ve ché My
(Dermacentor variabilis Say), bo que (Amblyomma americanum Linnaeus) va ve
dang vay va ve ngura thudc ho Psoroptidae, Pyemotidae, va Sarcoptidae; dang truéng
thanh va dang non thudc loai Orthoptera bao gdm chau chiu va dé (vi du, chau chu
di cu (vi du, Melanoplus sanguinipes Fabricius, M. differentialis Thomas), chau chiu
M§ (vi du, Schistocerca americana Drury), chiu chiu sa mac (Schistocerca
Gregaria Forskal), chau chiu di cu (Locusta migratoria Linnaeus), chau chiu bui
rAm (Zonocerus), dé nha (Acheta domestics Linnaeus), dé chiii (Gryllotalpa spp.));
dang truéng thanh va dang non thudc loai Diptera bao gém sau duc 14, c6n trung hai
canh, rudi gidm (Tephritidae), rudi lta my (vi du, Oscinella frit linnaeus), gioi dat,
rudi nha (vi du, Musca domestica Linnaeus), rudi nha nhé (vi du, Fannia canicularis
Linnaeus, F. femoralis Stein), rudi chudng ngwa (vi du, Stomoxys calcitrans
Linnaeus), rudi mit, rudi simg, rudi trang (vi du, Chrysomya spp., Phormia spp.), va
cac loai rudi réu khéc, rudi ngua (vi du, Tabanus spp.), rudi (vi du, Gastrophilus
Spp., Oestrus spp.), gioi gia stc (vi du, Hypoderma spp.), rudi huou (vi du, Chrysops
spp.), két (vi du, Melophagus Ovinus Linnaeus) va cac loai Brachycera khac, mudi
(vi du, Aedes spp., Anopheles spp., Culex spp.), rudi den (vi du, Prosimulium spp.,
Simulium spp.), cOn trung hai canh dbt, rudi cat, rudi den nhd, va cac loai
Nematocera khac; dang truéng thanh va dang non thudc loai Thysanoptera bao gdm
bo tri hanh (Thrips tabaci Lindeman) va bo tri @n 14 khac; con trung thudc loai
Hymenoptera bao gdm kién (vi du, kién duc gd dé (Camponotus Ferrugineus
Faicius), kién duc gd den (Camponotus pennsylvanicus De Geer), kién Pharaoh
(Monomorium pharaonis Linnaeus), kién Itra con (Wasmannia auropunctata Roger),
kién Itra (Solenopsis geminata Fabricius), kién Iira nhap khdu do6 (Solenopsis invicta
Buren), kién Argentine (Iridomyrmex humilis Mayr), kién dién (Paratrechina
longicornis Latreille), kién via hé (Tetramorium caespitum Linnaeus), kién Cornfield
(Lasius alienus Forster), kién hoi (Tapinoma sessile Say)), ong (bao gébm ong tho
moc), ong bau vang, ong bap cay 4o vang, ong bip ciy va ong cin 14 (Neodiprion
spp.; Cephus spp.); c6n tring thudc loai Isoptera bao gdm méi dudi d4t phuong dong
(Reticulitermes flavipes Kollar), mbi dudi d4t phuong tdy (Reticulitermes hesperus

Banks), mbi du6i d4t Formosan (Coptotermes formosanus Shiraki), mbi gb kho tay
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4n (Incisitermes immigrans Snyder) va cac loai mdi khac ¢6 anh hudng dén kinh té;
con tring thudc loai Thysanura nhu c4 vén (Lepisma saccharina Linnaeus) va bo 10
(Thermobia domestica Packard); con tring thudc loai Mallophaga va bao gdm chéy
(Pediculus humanus capitis De Geer), ran (Pediculus humanus humanus Linnaeus),
ran ga (Menacanthus straminus Nitszch), rdn cho (Trichodectes canis De Geer),
chéy 16ng (Goniocotes gallinae De Geer), ran ciru (Bovicola ovis Schrank), ran gia
stc mili ngan (Haematopinus eurysternus Nitzsch), ran gia sic miii dai (Linognathus
vituli Linnaeus) va chdy ran ky sinh nhai va hit khac tin cong nguoi va dong vat;
con triung thudc loai Siphonoptera bao gdm bo chét chudt phuong dong (Xenopsylla
cheopis Rothschild), bo chét meéo (Crtenocephalogenua felis Bouche), bo chét cho
(Ctenocephalogenua canis Curtis), bo chét ga (Ceratophyllus gallinae Schrank), bo
chét que (Echidnophaga gallinacea Westwood), bo chét ngudi (Pulex irritans
Linnaeus) va c4c loai bo chét khac tin cong dong vat cé va va chim. Loai sau hai
dang dong vat chan d6t khac bao gE‘)m: nhén thudc loai Araneae nhu nhén hoang nau
(Loxosceles reclusa Gertsch & Mulaik) va nhén goad den (Latrodectus mactans
Fabricius), va rét thudc loai Scutigeromorpha nhu rét nha (Scutigera coleoptrata
Linnaeus). Hop chét theo sang ché con c6 tac dung véi cac loai thude 16p Giun tron,
Séan day, Séan 14, va Giun ddu méc bao gdm cac loai c¢6 anh hudng vé kinh té thudc
loai Strongylida, Ascaridida, Oxyurida, Rhabditida, Spirurida, va Enoplida nhu
khong chi giéi han & loai sau hai trong linh vuc néng nghiép anh huong vé mit kinh
té (tirc 13 giun tron ndt sin thudc gibng Meloidogyne, giun tron gy tén thuong thude
gidng Pratylenchus, giun tron ré& ngin thudc gidng Trichodorus, v.v..) va loai sau hai
cho strc khoé ngudi va dong vat (tire 13 tit ca cac loai san 14, san ddy, va giun tron
anh huéng vé mit kinh té, nhu Strongylus vulgaris & ngua, Toxocara canis & cho,
Haemonchus contortus & cuu, Dirofilaria immitis Leidy & cho, Anoplocephala

Perfoliata & ngua, Fasciola hepatica Linnaeus & dong vat nhai lai, v.v..).

Hop chét theo séng ché c6 hoat tinh diic biét cao d6i véi loai sau hai thudc
loai Lepidoptera (vi du, Alabama argillacea Hubner (sau 14 bodng), Archips
argyrospila Walker (sdu cubn 14 cdy an qua), A. rosana Linnaeus (sdu cudn 14 chau

Au) va cac loai Archips khac, Chilo suppressalis Walker (sdu duc thin lua),
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Cnaphalocrosis Medinalis Guenee (sdu cudn 14 10a), Crambus Caliginosellus
Clemens (sau kéo mang ré ngd), Crambus teterrellus Zincken (siu kéo mang co
poa), Cydia pomonella Linnaeus (buém tuyét), Earias insulana Boisduval (siu xanh
gai), Earias vittella Fabricius (sdu xanh dém), Helicoverpa Armigera Hubner (sdu
xanh M¥), Helicoverpa zea Boddie (sau xanh hai ng0), Heliothis virescens Fabricius
(sdu duc chdi thudc 13), Herpetogramma licarsisalis Walker (sdu kéo mang co),
Lobesia botrana Denis & Schiffermuller (buém hai qud nho), Pectinophora
gossypiella Saunders (sau hong hai bong), Phyllocnistis citrella Stainton (siu duc 14
hai chanh), Pieris Brassicae Linnaeus (budém tring 16n), Pieris rapae Linnaeus
(buém tring nhd), Plutella xylostella Linnaeus (sdu to), Spodoptera exigua Hubner
(sau hanh quan ci cai dudng), Spodoptera litura Fabricius (sdu buém dan, sau cin ré
thudc 14), Spodoptera frugiperda J. E. Smith (sdu hanh quén roi), Trichoplusia ni
Hubner (sdu do cai bip) va Tuta absoluta Meyrick (sdu duc 14 ca chua)). Hop chat
theo sang ché con cb tac dung dang ké v& mit thuong mai véi loai thudc ho
Homoptera bao gdm: Acyrthisiphon pisum Harris (t&p dau), Aphis craccivora Koch
(rép dau diia), Aphis fabae Scopoli (ré€p dau den), Aphis Gossypii Glover (ré€p bong,
rép dua), Aphis pomi De Geer (rép tdo), Aphis spiraecola Patch (rp mo tran chéu),
Aulacorthum Solani Kaltenbach (rép cdy dia hoang), Chaetosiphon fragaefolii
Cockerell (rép dau tay), Diuraphis noxia Kurdjumov/Mordvilko (rép lua mi Nga),
Dysaphis plantaginea Paaserini (rép tio hdng), Eriosoma lanigerum Hausmann (rép
tao 16ng), Hyalopterus pruni Geoffroy (rép mén xanh), Lipaphis erysimi Kaltenbach
(rép cu cai), Metopolophium dirrhodum Walker (rép ngii cbc), Macrosipum
Euphorbiae Thomas (rép 14 hai khoai tay), Myzus persicae Sulzer (rép hai dao khoai
tay, rép dao xanh), Nasonovia ribisnigri Mosley (1ép rau diép), Pemphigus spp. (1ép
1& va 1ép tao vu 14), Rhopalosiphum maidis Fitch (rép 14 ngod), Rhopalosiphum padi
Linnaeus (rép dao), Schizaphis graminum Rondani (rép xanh luc), Sitobion avenae
Fabricius (rép thoc lia Anh), Therioaphis maculata Buckton (rép co linh ling ddm),
Toxoptera aurantii Boyer de Fonscolombe (r€p hai chanh den), va Toxoptera
citricida Kirkaldy (rép hai chanh nau); Adelges spp. (adelgids); Phylloxera
Devastatrix Pergande (rép sap hd dao); Bemisia tabaci Gennadius (rudi tring hai

thudc 14, rudi tring hai khoai lang), Bemisia argentifolii Bellows & Perring (rudi
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tring 14 bac), Dialeurodes citri Ashmead (rudi tring hai chanh) va Trialeurodes
Vaporariorum Westwood (rudi tring hai cdy trong trong nha kinh); Empoasca fabae
Harris (rdy xanh dudi den hai khoai tdy), Laodelphax Striatellus Fallen (ve siu nhay
hai cdy mau nau nho), Macroleste quadrilineatus Forbes (rdy xanh dudi den cuc tay),
Nephotettix cinticeps Uhler (rdy xanh dudi den xanh), Nephotettix nigropictus Stal
(rdy xanh duéi den hai l4a), Nilaparvata lugens Stal (ve siu nhay hai cdy mau niu),
Peregrinus maidis Ashmead (ve sau nhay hai ngd), Sogatellafurcifera Horvath (ve
sdu nhay hai cdy lung tring), Sogatodes orizicola Muir (delphaxit 14a), Typhlocyba
Pomaria McAtee (rdy xanh dudi den hai tdo tring, Erythroneoura spp. (rdy xanh
dudi den hai nho); Magicidada septendecim Linnaeus (ve sdu theo chu ky); Icerya
purchasi Maskell (r€p dém bong), Quadraspidiotus perniciosus Comstock (rép San
Jose); Planococcus citri Risso (rép mai hai chanh); Pseudococcus spp. (rép mai hdn
hop khac); Cacopsyla pyricola Foerster (rép 14 1€), Trioza diospyri Ashmead (rép 14
qua hdng). Cac hop chét nay con c6 tac dung véi cac loai thude ho Hemiptera bao
gdm: Acrosternum hilare Say (1ép héi xanh), Anasa tristis De Geer (tép bi), Blissus
leucopterus leucopterus Say (rép hai ¢ ngii cbc), Corythuca gossypii Fabricius (rép‘ :
vién béng), Cyrtopeltis modesta Distant (rép ca chua), Dysdercus suturellus Herrich-
Schaffer (d6m bong), Euchistus servus Say (rép hoi nau), Euchistus variolarius
Palisot de Beauvois (r&p hoi mot ddm), Graprosthetus spp. (rép hat cac loai),
Leptoglossus corculus Say (rép hat thdng chan 14), Lygus lineolaris Palisot de
Beauvois (rép cAy md), Nezara viridula Linnaeus (rép hdi xanh mién nam), Oebalus
pugnax Fabricius (rép hoi lta), Oncopeltus fasciatus Dallas (rép bong tai to),
Pseudatomoscelis seriatus Reuter (bo nhay bong). Cac ho con trung khac phong trir
dugc bing hop chét theo sang ché bao gdm Thysanoptera (vi du, Frankliniella
Occidentalis Pergande (bo tri hoa mién tay), Scirthothrips citri Moulton (bo tri hai
chanh), Sericothrips variabilis Beach (bo tri ddu tuong), va Thrips tabaci Lindeman
(bo trf hanh); va ho Coleoptera (vi du, Leptinotarsa decemlineata Say (bo canh cliing
hai khoai tdy Colorado), Epilachna varivestis Mulsant (bg canh ciing ddu Mexican)

va bo bd cui thudc loai Agriotes, Athous hodc Limonius).
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Hop chét theo séng ché cling co thé tron v6i mot hodc nhidu tac nhan hoic
hoat chét sinh hoc khéc bao gém thude trix sau, thube diét ndm, thudc diét giun tron,
thudc sét trung, thudc diét bo ve, chit didu hoa sinh truéng nhu chit kich thich moc
18, thube gdy vO sinh, gia hoa chét, thubc trir rép, chit din du con trung, pheromon,
chét kich thich an, cac hoat chét sinh hoc khéac hodc vi khudn, virut hoic ndm gay
bénh cho con tring dé tao thanh thudc trir sdu nhiéu thanh phén c6 tac dung bdo vé
cay v6i phd rong hon. Do d6, sang ché con dé xuit ché pham chira hop chét c6 cong
thic 1 v6i lugng hitu hiéu vé& mit sinh hoc va chira thém it nhit mét tac nhan hodc
hoat chét sinh hoc bd sung v6i lugng hitu hi¢u vé& mit sinh hoc. Vi du vé& tac nhan
hoic hoat chit sinh hoc ¢6 thé két hop véi hop chét theo séng ché 1a: thudc trir siu
nhu abamectin, acephate, acetamiprid, acetoprole, amidoflumet (S-1955);
avermectin, azadirachtin, azinphos-metyl, bifenthrin, bifenazat, bistrifluron,
buprofezin, carbofuran, chlorfenapyr, chlorfluazuron, clorpyrifos, clorpyrifos-metyl,
chromafenozide, clothianidin, cyflutrin, beta-cyflutrin, cyhalotrin, lambda-
cyhalotrin, cypermethrin, cyromazine, deltamethrin, diafenthiuron, diazinon,
diflubenzuron, dimethoat, dinotefuran, diofenolan, emamectin, endosulfan,
esfenvalerate, ethiprole, fenothicarb, fenoxycarb, fenpropathrin, fenvalerate, fipronil,
flonicamid, flucythrinate, tau-fluvalinate, flufenerim (UR-50701), flufenoxuron,
‘gama-chalothrin, halofenozide, hexaflumuron, imidacloprid, indoxacarb, isofenphos,
lufenuron, malathion, metaldehyt, metamidophos, methidathion, metyl, methopren,
methoxychlor, methoxyfenozide, metofluthrin, monocrotophos, methoxyfenozide,
novaluron, noviflumuron (XDE-007), oxamyl, parathion, parathion-metyl,
permethrin, phorate, phosalone, phosmet, phosphamidon, pirimicarb, profenofos,
profluthrin, protrifenbute, pymetrozine, pyridalyl, pyriproxyfen, rotenone, S1812
(Valent) spinosad, spiromesifen (BSN 2060), sulprofos, tebufenozide, teflubenzuron,
tefluthrin, terbufos, tetrachlorvinphos, thiacloprid, thiamethoxam, thiodicarb,
thiosultap-natri, tolfenpyrad, tralomethrin, trichlorfon va triftumuron; thudc diét nim
nhu acibenzolar, S-metyl, azoxystrobin, benalazy-M, benthiavalicarb, benomyl,
blasticidin-S, hén hop Bordeaux (dong sulfat ba 14n), boscalid, bromuconazole,
buthiobate, carpropamid, captafol, captan, carbendazim, chloroneb, chlorothalonil,

clotrimazole, ddng oxychloride, mudi déng, cymoxanil, cyazofamid, cyflufenamid,
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cyproconazole, cyprodinil, dicloxymet, diclomezine, dicloran, difenoconazole,
dimethomorph, dimoxystrobin, diniconazole, diniconazole-M, dodin, edifenphos,
epoxiconazole, ethaboxam, famoxadone, fenarimol, fenbuconazole, fenhexamid,
fenoxanil, fenpiclonil, fenpropidin, fenpropimorph, fentin axetat, fentin hydroxit,
fluazinam, fludioxonil, flumorph, fluoxastrobin, fluquinconazole, flusilazole,
flutolanil, flutriafol, folpet, fosetyl-nhdm, furalaxyl, furametapyr, guazatine,
hexaconazole, hymexazol, imazalil, imibenconazole, iminoctadine, ipconazole,
iprobenfos, iprodione, iprovalicarb, isoconazole, isoprothiolane, kasugamycin,
kresoxim-metyl, mancozeb, maneb, mefenoxam, mepanapyrim, mepronil, metalaxyl,
metconazole,  metominostrobin/fenominostrobin,  metrafenone, = miconazole,
myclobutanil, neo-asozin (sit methanearsonate), nuarimol, oryzastrobin, oxadixyl,
oxpoconazole, penconazole, pencycuron, picobenzamid, picoxystrobin, probenazole,
prochloraz,  propamocarb,  propiconazole, proquinazid, prothioconazole,
pyraclostrobin, pyrimethanil, pyrifenox, pyroquilon, quinoxyfen, silthiofam,
simeconazole, sipconazole, spiroxamine, sulfur, tebuconazole, tetraconazole, tiadinil,
- thiabendazole, thifluzamide, thiophanate-metyl, thiram, tolylfluanid, triadimefon,
triadimenol, triarimol, tricyclazole, trifloxystrobin, triflumizole, triforine,
triticonazole, uniconazole, validamycin, vinclozolin and zoxamide; thubc diét giun
tron nhu aldicarb, oxamyl va fenamiphos; thubc sét tring nhu streptomyxin; thudc
di¢t bo ve nhu amitraz, chinomethionat, chlorobenzilate, cyhexatin, dicofol,
dienochlor, etoxazole, fenazaquin, fenbutatin oxit, fenpropathrin, fenpyroximate,
hexythiazox, propargite, pyridaben va tebufenpyrad; va tic nhan sinh hoc nhu
Bacillus thuringiensis bao gém ssp. aizawai va kurstaki, ndi doc td delta Bacillus
thuringiensis, baculovirut, va vi khuan gdy bénh cho c6n tring, virut va ndm. Hop
chat theo sang ché va hdn hop ciia chiing c6 thé sir dung cho ciy chuyén gen dé biéu
hién protein gdy doc trén loai gy hai khong xuong sbéng (nhu doc t& Bacillus
thuringiensis). Tac dung ngoai sinh ctia hop chit theo sang ché phong trir loai gay

hai khong xuong sdng c6 thé hiép ddng voi protein giy doc duge biéu hién.
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Xem tai liéu tham khao chung vé chét bao vé trong linh vuc néng nghiép: The
Pesticide Manual, 12th Edition, C. D. S. Tomlin, Ed., British Crop Protection
Council, Farnham, Surrey, U. K., 2000.

Thudc trir sau va thube diét bo ve duge wu tién dé tron véi hop chét theo sang
ché bao gdm pyrethroid nhu acetamiprid, cypermethrin, cyhalothrin, cyflutrin va
beta-cyflutrin, esfenvalerate, fenvalerate va tralomethrin; carbamat nhu fenothicarb,
methomyl, oxamyl va thiodicarb; neonicotinoid nhu clothianidin, imidacloprid va
thiacloprid, chit chen kénh natri noron nhu indoxacarb, lacton vong 16n ¢6 tic dung
trir sdu nhu spinosad, abamectin, avermectin va emamectin; axit y-aminobutyric;
chat d6i khang GABA nhu endosulfan, ethiprole va fipronil; ure ¢6 tac dung trl‘Inséu
nhu ﬂufehoxuroh va triflumuron, chit ding hiéu hormon kich sdu non nhu
diofenolan va pyriproxyphen; pymetrozine; va amitraz. T4c nhin sinh hoc dugc uu
tién dé tron v6i hop chit theo sang ché bao gdm Bacillus thuringiensis va ndi doc tb
delta Bacillus thuringiensis cling nhu virut trir siu trong tw nhién va bién doi gen bao

gom céc loai thudc ho Baculoviridae cling nhu nam an sau bo.

Dugc wu tién nhit 13 ché phim gdm hop chét theo sang ché véi cyhalothrin;
ché phdm gbém hop chét theo sang ché vé6i beta-cyflutrin; ché phdm gdm hop chit
theo sang ché v4i esfenvalerate; ché phdm gdm hop chét theo sang ché voi
methomyl; ché phdm gém hop chit theo sang ché véi imidacloprid; ché pham gém
hop chét theo sang ché véi thiacloprid; ché phdm gdm hop chit theo sang ché véi
indoxacarb; ché phdm gdbm hop chét theo sang ché véi abamectin; ché phim gdm
hop chét theo sang ché véi endosulfan; ché phim gdm hop chét theo sang ché véi
ethiprole; ché pham gém hop chét theo sang ché véi fipronil; ché pham gbém hop
chit theo sang ché véi flufenoxuron; ché phdm gdm hop chit theo sang ché véi
pyriproxyphen; ché pham gdm hop chét theo sang ché véi pyriproxyfen; ché pham
gdm hop chit theo sang ché véi pymetrozine; ché phidm gbm hop chit theo sang ché
v6i amitraz; ché phim gdém hop chét theo sang ché v&i Bacillus thuringiensis
aizawai hodc Bacillus thuringiensis kurstaki va ché phdm gdm hop chét theo sing

ché v6i ndi doc t6 delta Bacillus thuringiensis.
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Trong mot s6 trudng hop, ché phdm vai tac nhan hoic hop chit phong trir loai
gay hai khong xuong séng khac c6 phd phong trir trong tur nhung kiéu tic dong khac
nhau duoc dic biét vu tién dé didu chinh hoat d6. Do d6, ché pham theo sang ché c6
thé chira thém it nhit mot hop chit hodc tic nhan phong trir lodi giy hai khéng
xuong sdng bd sung véi lwong hitu hiéu v& mit sinh hoc c¢6 phd phong trir tuong tur
nhung kiéu tac dong khac nhau. D& biéu hién hop chit bao vé ciy (vi du, protein),
viéc cho cdy bién ddi gen hodc noi & ciia cdy tiép xuic vdi hop chit theo sang ché véi
lugng hitu hi¢u v& mit sinh hoc cling c6 thé tao ra phé bao vé€ cdy rong hon va dugce

wu tién dé diéu chinh hoat do.

Loai gdy hai khong xuong séng duoc phong trir trong linh vure ndng nghiép
va phi ndng nghiép bang cach 4p dung mot hodc nhidu hop chét theo sang ché, véi
luong hitu hiéu, vao méi trudng ¢ vat gdy hai bao gdm noi & nhiém bénh trén cay
ndng nghiép va/hodc cdy phi ndng nghiép, vao dién tich cin dugc duoc bao vé, hoidc
truc tiép 1én vat gdy hai cin phong trir. Do vdy, sang ché con dé xut phuong phép
phong trir lodi gay hai khong xuong séng trong linh vue ndng nghiép va/hoic phi
néng nghiép, bao gdm viéc cho loai gay hai khéng xuong séng hoic méi trudng ctia
n6 tiép xtic véi mot hodc nhiéu hop chét theo sang ché véi lugng hitu hiéu v& mit
sinh hoc, hodc véi ché phdm chira it nhit mot hop chét nay hoidc ché phém chira it
nhét mot hop chét nay va it nhét mot tac nhan hodc hoat chét sinh hoc bd sung voi
lugng hiru hiéu. Vi du vé ché phdm thich hop chira hop chét theo sang ché va it nhét
mot tac nhan hodc hoat chét sinh hoc bd sung vé6i luong hiru hiéu bao gdm ché phém
dang hat trong d6 tadc nhan hodc hoat chét sinh hoc b sung cling €6 mdt dudi dang

hat nhu hop chét theo sang ché hoic trong céc hat tach ra tir hop chét theo sang ché.

Phuong phép dugc uu tién &p dung la phuong phdp phun. Theo cach khac,
ché phdm dang hat chira cac hop chét nay c6 thé dugce dua 1én 14 ciy hodc vao dit
tréng. Hop chit theo sang ché con dugc phan phdi hitu hiéu nho sy hdp thu cia cdy
bang cach cho cdy tiép xiic v6i ché phdm gdm hop chét theo sang ché theo phuong
phap bén gc biang ché phim dang dung dich, dua ché phdm dang hat vao dt, xir ly
hop wom cdy hoic nhing cdy ghép. Hop chit ndy ciing ¢6 tac dung bang cach ap
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dung khu tri ché phdm gdm hop chit theo sang ché vao noi ¢ nhi®m bénh. Céc
phuong phap tiép xtic khac bao gdm 4p dung hop chét hodc ché phim theo sang ché
bang cach phun true tiép va phun véi luong du, phun trén khong, gel, boc hat, bao vi
nang, ndi hép, mdi, vong treo, lidu cao, phun mu, thudc x0ng, sol khi, bot min va cac
phuong phép khac. Hop chit theo sang ché ciing c6 thé duoc tAm vao cac chét lidu

dé 1am thiét bi phong trir loai khong xwong séng (vi du, lu6i biy con tring).

Hop chét theo sang ché c6 thé duoc két hop voi ché phdm mdi s& duge loai
giy hai khong xwong séng an hodc duoc sir dung trong cac thiét bi nhu biy, chd dat
mdi, va cac dang tuong tyr. Ché phdm mdi nay c6 thé 1a & dang hat chira (a) hoat
chét, cu thé 1a hop chét ¢6 cong thtrc 1, N-oxit, hodc mubi ctia no, (b) mot hbac nhiéu
thirc in, (c) chat dan du tuy ¥, va (d) mot hodc nhidu chét 1am 4m tuy y. Pang cha y
13 hat hodc ché phdm mdi chtra hoat chét véi luong nim trong khoang tir 0,001-5%;
thire an va/hodc chét dan du véi luong nam trong khoang tir 40-99%; va chét 1ém Am
tuy ¥ v6i lugng ndm trong khoang tir 0,05-10%; cé tac dung phong trir con trung
trong d4t vi ndng do st dung rat thip, cu thé véi lidu luong hoat chit ma con trung -
s& bi chét do an chir khong phai biang cach tiép xic truc tiép. Pang chu y 12 mot sé ‘
thirc n c6 ca vai trd 1am ngudn thic an va chét din du. Thirc 4n bao gdm
carbohydrat, protein va lipit. Vi du vé thirc 3n 13 bot rau qud, duong, tinh bdt, m&
dong vat, dau thuc vat, dich chiét nAm men va sita khd. Vi du vé chét din du 1a chét
tao mui va huong li€u, nhu céac phén chiét cua qué hodc cay, dau thom, hodc cac
thanh phén cua cdy hodc dong vat khac, pheromon hodc khac cac chét da biét dé hép
dan loai gy hai khong xuong séng can phong trir. Vi du vé chét Jam 4m, tirc 13 cac
chét duy tri d6 4m, 1a glycol va ruou polyhydric khéc, glyxerin va sorbitol. Dang chu
¥ 14 ché phdm mdi (va phuong phép st dung ché pham mdi nay) dugc st dung dé
phong trir loai gay hai khong xwong sdng bao gdm timg loai kién, mdi, va gidn riéng
1& hodc hdn hop clia chiing. Thiét bi phong trir lodi gay hai khéng xuong sdng c6 thé
chita ché phim mdi theo sang ché va v thiét bi duge lam thich ng dé chira ché
phdm mdi, trong d6 vé thiét b c6 it nhét mot 15 dugc dinh c dé cho phép loai gay
hai khéhg xuong sdng di qua 15 nay sao cho loai giy hai khong xuong sbéng c6 thé di

dén gan cheé pham moi tr vi tri bén ngoai vo thiét bi, va trong d6 vo thiét bi dugc lam
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thich tmg dé dt bén trong hozic gan noi & hodc pham vi hoat dong tiém ning hodc di

biét cta loai gdy hai khong xuong séng.

Hop chét theo sang ché ¢ thé dugc st dung dué6i dang tinh khiét, nhung
thudng dugce st dung nhét 13 dang ché phdm bao gdm mét hozic nhidu hop chét theo
sang ché v6i chat mang, chit pha loing va chit hoat dong bé mit thich hop va c6 thé
két hop v6i chit dinh dudng tuy thudc vao muc dich st dung cubi ciing. Mot phuong
phap dugc wu tién dé 4p dung bao gdm phun dung dich phén tan trong nuéc hoic
dung dich dau tinh ché chira cac hop chat nay. Ché phdm vé6i diu phun, chit co dic
dang dau phun, chat dinh thAm udt, chit bd trg, cac dung mdi khéc, va chét ¢6 tac
dung hiép déng nhu piperonyl butoxit thuong 1am ting hiéu qua cta hop chat. Pé st
dung trong moi trudng phi ndng nghiép, cac ché phim phun nay c6 thé dugce phun tir
binh phun nhu binh chira, chai hozc thiing chira khac, bang bom hoic 1am ching bay
ra tir thiing chira chiu 4p, vi du, binh xit son khi chiu 4p. Ché phim phun nay c6 thé
co céac dang khac nhau, vi dy, bui nudc, swong mu, bot, khéi hodc mu. Do dé, ché
phérh phun nay c6 thé chira thém chat ddy, chit tao bot, v.v. tily theo timg truong
hop. Déng chu y 13 ché pham phun chita hop chét hodc ché phdm theo sang ché va
chét déy.‘ Chét déy dién hinh bao gf‘)m, nhung khong chi giéi han &, metan, etan,
propan, 1ospropan, butan, isobutan, buten, pentan, iospentan, neopentan, penten, hyd-
roflocacbon, cloflocacbon, dimetyl ete, va hdn hop ctia chiing. Pang chi y 14 13 ché
phim phun (va phuong phép stt dung ché phdm phun dugc phan phéi tir binh xit)
dugc st dung dé phong trir loai gdy hai khong xwong sdng bao gdm céc loai mudi,
rudi den, rudi cho, rudi huou, rudi trau, ong bép ciy, rudi vang, ong bau vang, tic,

nhén, kién, mudi mat, va timg loai trong tu riéng r& hodc hdn hop cia ching.

Ty 1€ st dung can dé dat dugc hiéu qué phong trir (tirc 13 “lugng hitu hi¢u vé
mat sinh hoc”) s€ tuy thudc vao nhiéu yéu t& nhu loai dong vat chan ddt can phong
trir, chu ky sdng ctia vat gdy hai, thoi ky sdng, kich thudc cia chung, vi tri, thoi gian
trong ndm, cdy chu hodc vat chu, cach an, cach giao phéi, d6 4m moi trudong, nhiét
do, va cac yéu té twong tu. Trong didu kién thong thuong, ty 1é hoat chét dugc sir

dung ndm trong khoang tir 0,01 dén 2kg trén mot hecta 1a di dé phong trir vat gdy
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hai trong hé sinh thai ndng nghiép, nhung ty 18 thip con 0,001 kg/hecta ciing co thé
di hoic ty 1& cao dén 8 kg/hecta ciing c6 thé 13 cn thiét. D& ap dung cho cay trong
phi néng nghiép, ty 1& sir dung hiru hiéu nim trong khoang tr 1,0 dén 50mg/m*
nhung ty 18 thap con 0,1 mg/m? ¢6 thé 13 di hoic ty 16 cao dén 150mg/m? ciing c6
thé can thiét. Ngudi c6 hiéu biét trung binh trong linh vuc k§ thuit niy c6 thé dé
dang xé4c dinh duoc lugng hitu hiéu vé mit sinh hoc cin dé dat dugc muc do phong

trr loai gdy hai khong xuong song mong muodn.

Céc thir nghiém sau day ching minh hiéu qua phong trir ctia hop chét theo
sang ché trén vat gy hai cu thé. "Hiéu qua phong trir" 12 kha ning tc ché sy phat
trién ctia dong vat chan dbt (ké ca viéc 1am chét) 1am giam dang ké ty 18 thuc vat b
dong vét chan dét an. Tuy nhién, hiéu qua bao v€ phong trir vat gdy hai thu dugc boi
hop chit theo sang ché khong chi gidi han trong céc loai ndy. Xem cc Bang muc luc
A, B va C dé biét cong thirc cta cac hop chit nay. Céc chir viét tit sau day duogc sir
dung trong cac Bang muc luc: i 1a iso, t 1a bac ba, Me la metyl, Et 1a etyl, Pr 1a
propyl, i-Pr 13 isopropyl, c-Pr 13 xyclopropyl, Bu 14 butyl, va CN 13 xyano. Chir viét
tat "Ex." c6 nghia 13 "Vi du" va sb tip theo 13 sé ciia Vi du trong d6 hop chét dugc

diéu che.
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Bang muc luc C

Hop chitsé Dir liéu '"H NMR (dung dich CDCl; trir khi ¢6 quy dinh khac)

3 (CDCL) 10,55 (s, 1H), 8,45 (d, 1H), 7,85 (dd, 1H), 7,55 (s, 2H),
7,40 (dd, 1H), 6,97 (s, 1H), 6,30 (b q, 1H), 2,98 (d, 3H), 2,24 (s, 3H)
5 (CDCLy) 10,55 (s, 1H), 8,45 (d, 1H), 7,85 (dd, 1H), 7,57 (m, 2H),
7,37 (dd, 1H), 7,05 (s, 1H), 6,30 (b q, 1H) 2,98 (d, 3H), 2,24 (s, 3H)
18 (CDCLy) 10,10 (br s, 1H), 8,38 (d, 1H), 7,75 (s, 1H), 7,65 (s, 1H),
7,60 (m, 1H), 7,34 (m, 1H), 7,10 (s, 1H), 6,58 (b q, 1H) 2,96 (s, 3H)
24 (CDCLy) 10,12 (s, 1H), 8,56 (d, 1H), 7,85 (d, 1H), 7,58 (m, 2H), 7,40
(dd, 1H), 6,97 (s, 1H), 6,00 (b d, 1H) 4,22 (m, 1H), 2,25 (s, 3H),
1,26 (d, 6H) |
25 (CDCLy) 10,60 (s, 1H), 8,47 (d, 1H), 7,85 (dd, 1H), 7,56 (s, 2H),

7,39 (dd, 1H), 7,06 (s, 1H), 6,04 (b d, 1H) 4,20 (m, 1H), 2,24 (s,
3H), 1,26 (s, 6H)

33 (CDCLy) 10,60 (s, 1H), 8,45 (d, 1H), 7,85 (d, 1H), 7,58 (s, 2H), 7,39
(m, 1H), 6,97 (s, 1H), 6,20 (b t, 1H) 3,46 (m, 2H), 2,25 (s, 3H), 1,25
(t, 3H)

35 (CDCls) 10,60 (s, 1H), 8,46 (d, 1H), 7,85 (d, 1H), 7,57 (s, 2H), 7,38
(m, 1H), 7,05 (s, 1H), 6,25 (b t, 1H) 3,46 (m, 2H), 2,24 (s, 3H), 1,25
(t, 3H)

41 (CDCLy) 10,40 (s, 1H), 8,47 (d, 1H), 7,85 (d, 1H), 7,50 (s, 2H), 7,37
(dd, 1H), 6,63 (s, 1H), 5,97 (s, 1H) 4,68 (q, 2H), 1,42 (s, 9H)

Vi du sinh hoc ctia sang ché
Thir nghiém A

Dé danh gia mirc d6 phong trir siu to (Plutella xylostella), st dung mau thir
nghiém gdm thing chita nho hd chira cdy cu cai tir 12-14 ngay tudi. Cac nhém cay
nay dugc 1am nhim bénh tir truée bang tir 10 d&n 15 4u tring so sinh trén miéng
nudi con tring bing cach sir dung dung cu 14y mau dé 14y mot miéng dém tir miéng

nudi con trung cimg cd nhi€u au trung song trén d6 va chuyén miéng dém chtra au
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tring va thitc #n vao mau thir nghiém. Cé4c 4u tring nay duoc chuyén Ién cdy thir

nghiém khi dém nudi kho kiét.

Céc hop chit thir nghiém dugc pha ché trong dung dich gdm 10% axeton,
90% nuéc va 300ppm chat hoat dong bé mit khéng ion X-77® Spreader Lo-Foam
chtra alkylarylpolyoxyetylen, axit béo tu do, glycol va isopropanol (Loveland
Industries, Inc. Greeley, Colorado, USA). Céc hop chét dugc pha ché nay dugc phun
v6i lugng 1 ml dung dich bing may phun SUJ2 v6i voi phun & 1/8 JJ than méy tuy
chinh (Spraying Systems Co. Wheaton, Illinois, USA) dugc dat ¢ vi tri 1,27cm (0,5
inso) trén dinh mdi miu thtr nghiém. Toan bd cac hop chit thir nghiém trong thir
nghiém nay dugc phun véi ty 18 S0ppm va 1ap lai ba lan. Sau khi hop chat dé pha ché
& trén dugc phun vao mdi mau thir nghiém, cdc mau thir nghiém nay duoc dé kho
trong thoi gian 1 gioy trude khi day ndp ludi mau den 1én trén. Cac mau nay dugc giit
trong thoi gian 6 hge‘ly trong phong sinh truéng & nhiét d6 25°C va d6 4m tuong d6i
12 70%. Mtic d9 hu hong cdy trong do sdu 4n duoc danh gid bing mét thuong dua

trén lugng 14 bi an.

Trong s6 cac hop chét thir nghiém, cac hop chit sau day boc 16 tac dung bao
vé thuc vat xuét sic (mutc do hu hong do sau an 1a 20% hodc it hon): 1, 2, 3, 4, 5, 6,
7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51,
52, 53, 54, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81,
82, 83, 84, 88, 89, 90, 91, 92, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 106, 108,
109,110, 111 va 112.

Thir nghiém B

Pé danh gid muc d phong trir sdu cin gié roi (Spodoptera frugiperda), st
dung mAu thir nghiém gdm thing chita nhé hé chira cdy ngd (bip) tir 4 dén 5 ngay
tudi. Cac nhém cdy nay duoc 1am nhidm bénh tir trude (bang cach st dung dung cu

14y mau) bang tir 10 &n 15 4u trung 1 ngay tudi trén miéng nudi con trung.
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Céc hop chit thir nghiém duoc pha ché va phun véi ty 16 50ppm nhu mé ta
trong thir nghiém A. Viéc phun dugc lap lai ba 14n. Sau khi phun, mau thir nghiém
dugc gift trong phong sinh trudng va sau d6 tién hanh danh gia bang mat nhu mo ta
trong thir nghiém A.

Trong s cac hop chét thir nghiém, cac hop chét sau ddy boc 16 tac dung bao
vé thuc vat xuét sic (mirc d6 hu hong do sau #n 13 20% hodc it hon): 1, 2, 3, 4, 5, 6,
7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 20, 21, 22, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53,
54, 55, 56, 63, 64, 65, 66, 67, 68, 70, 73, 74, 76, 78, 88, 91, 92, 94, 95, 96, 98, 99,
100, 101, 102, 103, 106, 109, 110, 111 va 112.

Thir nghiém C

Pé danh gia muc do phong trir rép dao xanh (Myzus Persicae) do tiép xtic
va/hodc ndi hap, sir dung mau thir nghiém gdm thing chﬁta nhd hd chira cdy cu cdi tir
12-15 ngay tudi. Cac nhém cay nay dugc 1am nhiEm bénh tir true bang cach dit 1én
14 cta cdy thir nghiém tir 30 dén 40 con rép trén miéng 14 dugc cit tir ciy nudi cdy
(phuong phap cit 13). Cac 4u tring nay dwoc chuyén 1én cay thir nghiém khi miéng

14 kho. Sau khi 1am nhiém bénh, d4t ciia mau thir nghiém dugc phi mét 16p cét.

Céc hop chit thir nghiém dugc pha ché trong dung dich gdm 10% axeton,
90% nudc va 300ppm chét hoat dong bé mat khong ion X-77® Spreader Lo-Foam
chira alkylarylpolyoxyetylen, axit béo tu do, glycol va isopropanol (Loveland
Industries, Inc.). Cac hop chét di pha ché nay dugc phun véi lwong 1 ml dung dich
bang may phun SUJ2 v6i voi phun & 1/8 JJ than may tuy chinh (Spraying Systems
Co.) duoc dit & vi tri 1,27cm (0,5 inso) trén dinh mdi mau thir nghiém. Toan bd cac
hop chét thir nghiém trong thir nghiém nay dwoc phun véi ty 18 250ppm va lap lai ba
1an. Sau khi hop chét pha ché & trén duoc phun vao mdi mau thir nghiém, cic mau
thir nghiém nay dugc dé kho trong thoi gian 1 gid true khi ddy nép ludi mau den

1én trén. C4c mau nay dugc giit trong thoi gian 6 ngay trong phong sinh truéng &
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nhiét 4§ 19-21°C va d 4m tuong ddi 1a 50-70%. Mdi mAu thir nghiém duoc danh gia

bang mit thuong vé mirc d6 1am chét con trung.

Trong sb cac hop chit thir nghiém, cic hop chét sau day boc 16 tac dung lam
chét con tring it nhdt 80%: 1, 2, 3, 4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 40, 41,
43, 44, 46, 47, 48, 49, 50, 51, 52, 53, 55, 56, 63, 65, 66, 67, 68, 69, 70, 73, 74, 76,
78, 88, 89, 90, 91, 92, 94, 95, 96, 98, 99, 100, 101, 102, 103, 106, 108, 109, 110, 111
va 112.

Thir nghiém D

DPé danh gia muc do phong trir b(_) nhdy hai 14 khoai tdy (Empoasca fabae
Harris) biang phuong phép tiép xtic vi/hoic ndi hép, st dung miu thi nghiém gdm
chau nhé tréng cdy ddu Longio tir 5 dén 6 ngay tudi (méi nhi cac 14 mam). Cat tréng
dugc phit 1én 16p d4t va mét trong sb cc 14 mam dwgc ngit ra trude khi thir nghiém.
Céc hop chét thir nghiém dugc pha ché va phun & mirc 250 ppm va duoc 1ap lai ba
lan nhu d3 duoc md ta trong Thtr nghiém C. Sau khi phun, bd thtr nghiém nay dugc
dé kho trong thoi gian 1 gid trude khi chung duoc 1am nhim bénh bang 5 con bo
nhay hai 14 khoai tdy (loai truong thanh tir 18 t&i 21 ngay tudi). Luéi chup mau den
dugc chup 1én dinh cta hinh try. Cac bd thir nghiém dugc giit trong 6 ngay trong
phong sinh truéng & nhiét do ndm trong khoang tir 19 dén 21°C va do 4m tuwong dbi
nim trong khoang tir 50 dén 70%. Sau do, ty 18 tir vong ctia c¢dn tring trong mdi bd

thir nghiém nay duge dénh gia bing mit.

Trong s6 cac hop chit thir nghiém, cac hop chit sau ddy boc 16 tac dung 1am
chét con tring it nhit 80%: 1, 3, 4, 5, 6, 8, 10, 12, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 32, 33, 34, 35, 37, 38, 40, 41, 43, 44, 46, 47, 48, 49, 50, 51, 52,
53, 54, 55, 56, 63, 66, 67, 68, 70, 73, 76, 88, 89, 90, 94, 95, 98, 99, 101, 103, 106,
108, 109, 110, 111 va 112.

Th nghiém E
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Pé danh gia muc do phong trir rép hai bong va dua (Aphis gossypii) do tiép
xic va‘hodc ndi hdp, sir dung miu thir nghiém gdm thing chira nhé hé chia ciy
bong tir 6-7 ngdy tudi. Cac nhém cdy nay duge 1am nhiém bénh tir trude bang tir 30
dén 40 con tring trén miéng 14 theo phuong phép cit 14 dugc md ta nhu trong Thir

nghiém C va dét cia mAu thir nghiém nay duoc phi mot 16p cat.

Toan bd cac hop chét thir nghiém dugc pha ché va phun véi ty 16 250ppm nhu
dugc mo ta trong Thir nghiém D. Viéc phun dugc 1dp lai ba lan. Sau khi phun, céc
mAu thir nghiém nay dugc giit trong phong sinh truéng va danh gia bang mét thudong

nhu mo ta rong Thir nghiém D.

Trong s céc hop chét thir nghiém, cic hop chét sau day boc 10 tac dung lam
chét con tring it nhit 80%: 1, 2, 3, 4, 5, 6,7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 24, 25, 26, 27, 28, 29, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,
44, 46, 47, 48, 49, 50, 51, 52, 53, 55, 56, 63, 69, 71, 72, 74, 76, 78, 719, 81, 84, 88,
89, 90, 91, 92, 95, 96, 97, 98, 99, 100, 101, 102, 103, 106, 108, 109, 110, 111 va
112.

Thtr nghiém F

Pé danh gia mirc do phong trir bo nhay hai ciy ngd (Peregrinus maidis) bang
phuong phap tiép xic va/hoic noi hip, sir dung miu thir nghiém gdm ch4u nhé trong
ciy ngd tir 3 dén 4 ngay tudi. Cét tring dugc phu 1én 16p dit trude khi thir nghiém.
Céc hop chét thir nghiém nay dugc pha ché va phun véi ty 16 250 ppm va dugc Lip
lai ba 14n nhu duoc mé ta trong Thir nghiém C. Sau khi phun, céc bd thir nghiém nay
dugc dé khé trong thoi gian 1 gidr trude khi chung duge 1am nhidm bénh bing tir 10
dén 20 bo nhay hai cdy ngd (nhdng gia tir 18 t6i 20 ngdy tudi) bing cach ric ching
l1én cat nho st dung lo thudong dung dé ric mubi tiéu. Ludi chup mau den dugc chup
lén dinh cia 6ng hinh tru nay. Cac bo thir nghiém nay dwoc gitr trong thoi gian 6
ngay trong phong sinh truéng & nhiét d6 19-21°C va d6 4m twong dbi 50-70%. Sau
do, ty 1é tir vong ciia cbn tring trong mdi bd thir nghiém duoc danh gia biang mit

thuong.
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Trong s6 cac hop chit thir nghiém, cac hop chét sau day boc 16 tic dung lam
chét con tring it nhat 80%: 1, 2,3, 4, 5, 6, 7, 8, 10, 11, 12, 13, 18, 20, 24, 25, 26, 27,
28, 29, 32, 33, 35, 37, 38, 39, 40, 41, 43, 45, 46, 47, 48, 49, 50, 51, 53, 56, 88, 89,
90, 91, 94, 95, 108 va 109. |

Thir nghiém G

Pé danh gia mirc d6 phong trir rudi tring hai 14 (Bemisia tabaci), st dung miu
thir nghiém gdm cdy bong tir 14 dén 21 ngay tudi duoc trdng trong méi truong dit
Redi-earth® (Scotts Co. ), cac cdy ndy cé it nhat hai 14 chinh thirc bi 1am nhiém cac

con nhdng c6 vong doi thir hai hodc thir ba & mit dudi cua la.

Hop chét thir nghiém dugc pha ché véi axeton véi lugng khong nhiéu hon
2ml va sau d6 pha loing bing nuéc dén thé tich 25-30ml. Hop chat da pha ché duoc
phun bing céch.sfr dung voi phun dugc trg gitp bing quat khong khi (Spraying
Systems 122440) & ap suét 10psi (69kPa). Cac cdy trong dugc phun thanh dong trén
thiét bi phun mam xoay. Toan bd cac hop chit thtr nghiém trong thir nghiém néy.v;
dugc phun véi ty 16 250ppm va 1ap lai ba 14n. Sau khi phun hop chit thir nghiém, cac
mau thir nghiém dugce giit trong 6 ngay trong phong sinh trudng & do 4m tuwong dbi
nam trong khoang tir 50 dén 60% v nhiét 6 ban ngay 1a 28 °C va ban dém 1a 24 °C.
Sau d6 cac 14 dugc ngit bo va sb lugng cac con nhong chét va séng duge dém dé

tinh toan phan trim bi chét.

Trong sb cac hop chét thir nghiém, cac hop chit sau day boc 16 tac dung 1am
chét con tring it nhit 80%: 2, 3, 4, 5, 7, 8, 9, 10, 24, 25, 26, 27, 28, 30, 32, 33, 34,
35, 38, 41, 46, 48, 49, 51, 52, 53, 66, 67, 70, 73, 88, 92 va 98.

Thir nghiém H

Pé danh gia muc d6 di chuyén ciia hop chét trong cy trdng va phong trir rép
dao xanh (Myzus persicae) va bo nhay hai 14 khoai tdy (Empoasca fabae) sau khi hop

chét di chuyén tir 14 dén toan bd cdy, mau thir nghiém gdm c6 thung chtra nhd hé
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trdng cay cdy cai tir 12 dén 15 ngay tudi (d6i v6i thir nghiém rép ddo xanh) hoic ciy
dau Longio tir 5 dén 6 ngay tudi (d6i vai thir nghiém bo nhay hai 14 khoai tay).

Hop chét thir nghiém dugc pha ché bang cach sir dung dung dich chira 10%
axeton, 90% nudc va 600ppm chit hoat dong bé mit khong ion X-77® Spreader Lo-
Foam Formula chira alkylarylpolyoxyetylen, axit béo tu do, glycol va isopropanol
(Loveland Industries, Inc.). Hop chét da pha ché dwoc pha vao 20 microlit bang pipet
cho hai 14 hoat quang 16n. Toan bd cac hop chit thir nghiém trong thir nghiém nay
dugc phun véi ty 16 1000ppm, va thir nghiém duogc lap lai ba 1an. Sau khi phun hop
chét th&'nghiém dﬁ pha ché, dt ciia mdi miu thir nghiém dugc phu mot 16p céit va
mdi mau thir nghiém dugc dé kho trong thoi gian 1 gidr va sau d6 day nip ludi mau
den 1én trén. C4ac mau thir nghiém duoc giit trong phong sinh truéng & nhiét do

khoang 20°C va d9 4m twong di ndm trong khoang tir 50 dén 70%.

Sau 2 ngdy, cic 14 di phun duoc phil cac mit bang ludi nhua min, nhung
cuéng 14 nguyén ven va van duogc gin vao cdy dé di chuyén bang mach va quang hop
binh thudng. Sau do, cac cdy trong duge 1am nhiém tir 20 dén 30 con rép (ddi véi
c4i) hodc 20 bo nhay (d6i véi dau) va dugc giir trong phong sinh trudng trong 8 ngay
nita. Sau d6, mdi mau thir nghiém dugce danh gid bing mét thuong vé ty 18 chét cia

con trung da ti€p xtc va an mo cdy chua dugc x1r ly.

Két qua rép dao xanh bi chét (% GPA M) va bo nhay hai 14 khoai tay bi chét
(% PLH M) dugc néu trong Bang A.
g

Bang A

Phén trim c6n tring bi chét

Hop chit % PLHM % GPA M
1 58 87
3 96 | 81
4 93 78
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5 96 94
6 77 100
26 73 67
27 13 57
Thir nghiém I

Pé danh gia mirc d6 di chuyén ctia hop chét trong cay trdng va phong trir rép
dao xanh (Myzus persicae) va bo nhay hai 14 khoai tdy (Empoasca fabae) sau khi hop
chét di chuyén theo duong md gd tir d4t dugc phun ngdm qua ré 1én 14, miu thir
nghiém gbm c6 tﬁﬁng chira nho hé trdng cdy cy cai tir 12 dén 15 ngay tudi (d6i voi
thir nghiém rép dao xanh) hodc cdy dau Longio tir 5 dén 6 ngay tudi (ddi véi thir
nghiém bo nhdy hai 14 khoai tay).

Hop chét thir nghiém duoc pha ché B%lng cach st dung dung dich chira 10%
axeton, 90% nudc va 600ppm chét hoat dong bé mit khong ion X-77® Spreader Lo- -
Foam Formula chira alkylarylpolyoxyetylen, axit béo tu do, glycol va isopropanol
(Loveland Industries, Inc. ). Hop chit di pha ché dugc pha thanh 1ml dung dich
bing pipet vao dat & phin déy ctia chau cdy. Toan bo céc hop chét thir nghiém trong
thir nghiém nay dugc phun véi ty 1€ 1000ppm, va thir nghiém duoc lap lai ba lan.
Sau khi phun hop chét thir nghiém di pha ché, m&i miu thir nghiém dugc dé khod
trong thoi gian 1h. Dit ctia mdi mAu thir nghiém duoc phi mot 16p cat va sau d6 day
ndp ludi mau den 1én trén. Cac miu thir nghiém duoc giit trong phong sinh trudéng &

nhiét 46 khoang 20°C va d6 4m twong ddi nim trong khoang tir 50 dén 70%.

Sau 2 ngdy, cc cdy trong dugc 1am nhiém bénh bang tir 20 dén 30 con rép
(d6i v6i cdy cai) hodc 20 con bo nhay (ddi véi cdy dau) va dugc gilt trong phong
sinh truéng trong 5 ngay nita. Sau d6, mdi mAu thtr nghiém dugc danh gia bing mat

thuong vé ty 18 bi chét cia con tring d3 tiép xtc va in 14 cdy chua duge xt ly.
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Két qua rép dao xanh bi chét (% GPA M) va bo nhay hai 14 khoai tay bi chét
(% PLH M) duoc néu trong Bang B.

Bang B

Phén trim con tring bi chét

Hop chét %PLHM % GPAM
1 100 64
2 56 64
5 95 40
6 100 59
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YEU CAUBAO HO
1. Ché phim ding dé phong trir lodi giy hai khéng xuong séng chira lugng hitu hidu
v& mit sinh hoc cia hop chét c6 cOng thirc 1, N-oxit hodc mubi cla nd

R2

B

gl N/ R3
RS, NH N>/\:j\§
N © X7
v g\ RS
1
trong dé:
R' 12 Me, Cl, Br hoic F;
R%1a F, Cl, Br, hodc C;-C, haloalkoxy;
R’1a F, Cl hoac Br;
R*1a H; C,-C, alkyl, C;-C,4 alkenyl, C;-C,4 alkynyl, C;-Cs xycloalkyl, hodc
C4-Cs xycloalkylalkyl, mbi gbc tuy ¥ duoc thé bang mot phan tir thé dugc chon tir
nhém bao gém halogen, CN, SMe, S(O)Me, S(O),Me, va OMe;
R’ 12 H hoic Me;
R°1a H, F hodc Cl; va
R’ 1a H, F hodc Cl;
va it nhit mot thanh phan bd sung dugc chon tir nhém bao gdm chat hoat
dong bé mat, chit pha lodng dang rin va chét pha lodng dang 16ng, ché pham nay

con chira it nhat mot hoat chét hodc chit ¢ hoat tinh sinh hoc bd sung vGi luong hitu
hiéu.

2. Ché phém theo diém 1, trong d6 chit hoat dong bé mit duoc duoc chon tir nhém
gbm ruou dugc polyetoxyl hoa, alkylphenol duge polyetyoxyl héa, este ciia axit béo

sorbitan dugc polyetoxyl hoa, dialkyl sulfosucxinat, alkyl sulfat, alkylbenzen
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sulfonat, silicon hitu co, N,N-dialkyltaurat, lignin sulfonat, dich ddm dic naphtalen

sulfonat formaldehyt, polycarboxylat, va copolyme khdi polyoxyetylen/
polyoxypropylen.

3. Ché phim theo diém 2, trong d6 hop chit ¢6 cong thirc 1 13 3-bromo-1-(3- clo-2-
pyridinyl)-N-[4-xyano-2-metyl-6-[ (metylamino)carbonyl]phenyl]-1-pyrazol-5-

carboxamit.

4. Ché phim theo diém 2, trong d6 chit hoat dong bé mit 13 copolyme khéi
polyoxypropylen/polyoxyetylen.

5. Ché phém theo diém 1, trong d6 hoat chét hodc chit ma duogc goi la it nhit mot
hoat chét hodc chit c¢6 hoat tinh sinh hoc bd sung dugc chon trong sb céc thudc trir
sdu tir nhom bao gdm pyrethroid, carbamat, neonicotinoid, chit chen kénh natri thin
kinh, lacton vong 16n ¢ tic dung trir sdu, chit di khang axit y-aminobutyric
(GABA: y-aminobutyric acid), ure c6 hoat tinh trir sau, chit gia hormon chua truéng
thanh, thanh vién thudc loai Bacillus thuringiensis, ndi doc td delta cta Bacillus
thuringiensis, va thubc trir sdu dang virut ¢ trong tu nhién hoic duoc bién dbi vé

mit di truyén.

6. Ché phém theo diém 1, trong d6 hoat chét hodc chit ma duoc goi 13 it nhit mot
hoat chit hoic chit c6 hoat tinh sinh hoc bd sung dugc dugc chon tir nhém gém
abamectin, acephate, axetamiprid, acetoprole, amidoflumet (S-1955), avermectin,
azadirachtin, azinphos-metyl, bifenthrin, bifenazate, bistrifluron, buprofezin,
carbofuran, chlorfenapyr, chlorfluazuron, chlorpyrifos, chlorpyrifos-metyl,
chromafenozide, clothianidin, cyfluthrin, beta-cyfluthrin, cyhalothrin, lambda-
cyhalothrin, cypermethrin, cyromazine, deltamethrin, diafenthiuron, diazinon,
diflubenzuron, dimethoate, dinotefuran, diofenolan, emamectin, endosulfan,

esfenvalerate, ethiprole, fenothicarb, fenoxycarb, fenpropathrin, fenvalerate, fipronil,
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flonicamid, flucythrinate, tau-fluvalinate, flufenerim (UR-50701), flufenoxuron,
gamma-chalothrin, halofenozide, hexaflumuron, imidacloprid, indoxacarb,
isofenphos, lufenuron, malathion, metaldehyt, methamidophos, methidathion,
methomyl,  methoprene,  methoxychlor, = methoxyfenozide,  metofluthrin,
monocrotophos, methoxyfenozide, novaluron, noviflumuron (XDE-007), oxamyl,
parathion, parathion-metyl, permethrin, phorate, phosalone, phosmet, phosphamidon,
pirimicarb, profenofos, profluthrin, protrifenbute, pymetrozine, pyridalyl,
pyriproxyfen, rotenone, S1812 (Valent) spinosad, spiromesifen (BSN 2060),
sulprofos, tebufenozide, teflubenzuron, tefluthrin, terbufos, tetrachlorvinphos,
thiacloprid, thiamethoxam, thiodicarb, thiosultap-natri, tolfenpyrad, tralomethrin,
trichlorfon va triflumuron, aldicarb, fenamiphos, amitraz, chinomethionat,
chlorobenzilate, cyhexatin, dicofol, dienochlor, etoxazole, fenazaquin, fenbutatin
oxit, fenpyroximate, hexythiazox, propargite, pyridaben, tebufenpyrad, Bacillus
thuringiensis aizawai, Bacillus thuringiensis kurstaki, noi doc td delta cta Bacillus

thuringiensis, baculovirut, vi khuan an siu bo, virut dn sdu bo va nam an sau bo.

7. Ché phém theo diém 1, trong do6 hoat chit hodc chit ma duoc goi 1a it nhéit mot
hoat chit hodc chét c6 hoat tinh sinh hoc bd sung dugc duogc chon tir nhom gém
axetamiprid, cypermethrin, cyhalothrin, cyfluthrin va beta-cyfluthrin, esfenvalerate,
fenvalerate, tralomethrin, fenothicarb, methomyl, oxamyl, thiodicarb, clothianidin,
imidacloprid, thiacloprid, indoxacarb, spinosad, abamectin, avermectin, emamectin,
endosulfan, ethiprole, fipronil, flufenoxuron, triflumuron, diofenolan, pyriproxyfen,
pymetrozine, amitraz, Bacillus thuringiensis aizawai, Bacillus thuringiensis kurstaki,

noi doc t6 delta ctia Bacillus thuringiensis va nam an siu bo.
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