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

o camemistdsnermeroe o O NIV AR
CUC SO HUU TRi TUE
1-0041772
CO7D 333/38; AOIN 43/10; CO7D (13) B
(51 277/56; COTD 307/08; AOIN 43/06;
AOIN 43/28
(21) 1-2018-02776 (22) 08/12/2016

(86) PCT/US2016/065580 08/12/2016 (87) W0O2017/116646 06/07/2017

(30) 62/272,728 30/12/2015 US; 62/353,795 23/06/2016 US

(45) 25/11/2024 440 (43) 26/11/2018 368A

(73) E1 DU PONT DE NEMOURS AND COMPANY (US)
Chestnut Run Plaza 974 Centre Road, P.O. Box 2915 Wilmington, Delaware 19805,
United States of America

(72) LAHM, George Philip (US); DEANGELIS, Andrew Jon (US); CAMPBELL,
Matthew James (US).

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

(54) HOP CHAT AMIT DI VONG CO TAC DUNG DIET GIUN TRON, CHE PHAM
CHUA HOP CHAT NAY VA PHUONG PHAP BPE PHONG TRU GIUN TRON
TRU NGU TRONG PAT

(57) Sang ché dé cap dén hO’p chat co Céng thire 1, 1a, 1b va 2,

trong do:

R!, R'2, R R2 R3 va R*1a nhu dugc xac dinh trong Ban mo ta.

Sang ché con dé cap dén ché pham chtra hop chét c6 Cong thure 1, 1a va 1b, va phuong
phap dé phong trir giun tron ky sinh, phuong phap nay bao gém viéc cho giun tron ky sinh
hodc méi trudng cua nd tiép xtic véi mot lwong hiru hiéu vé mat sinh hoc hop chat hoic
ché pham ctia n6 c6 Cong thuc 1, la, 1b va 2.
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Linh vuc ky thuét dwge dé cap

Sang ché dé cap dén hop chit amit di vong nhét dinh va ché phdm cta né thich
hop dé sir dung trong néng nghiép va phi néng nghiép, va phuong phap st dung n6 dé
phong tre giun tron ky sinh & cd moéi trudng noéng nghi€p va mdi truong phi ndng

nghiép.
Tinh trang k¥ thuit ciia sing ché

Viéc phong trir giun tron ky sinh trén thuc vat 13 diéu vo cing quan trong dé dat
duoc hiéu qua thu hoach cao. Su hur hong ré do giun tron gy ra c6 thé 1am giam mot
cach déng ké hiéu qua va chét lugng mua mang va nho d6 dan dén gid thanh gia ting
dén nguoi st dung. Do su phaét trién lan rong cta su khang lai cic tc nhan diét giun
san & ky sinh giun tron, giun tron van tiép tuc gy ra cac van dé ¢ vat nudi bat chip céc
tac nhan tri liéu hoéa hoc hién cé. Do d6, van tiép tuc can cac hop chat mdi ma ¢4 hiéu
qué hon, gid thanh thép hon, doc tb thép hon, an toan hon cho moéi trudng hoac ¢o

cach thire tdc dung khéc nhau.
Ban chat k§ thuét ciia sang ché

Sang ché @& cap dén hop chit c6 Cong thirc 1 (bao gdm tit ca cac chit ddng phan
1ap thé) va ché pham chira chiing va viéc sit dung chung dé phong trir giun tron ky
sinh:

trong dé
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R'AH hodc metyl;

R%1a H; hodc C;—Cg alkyl, C,—Cg alkenyl, C—Cg¢ alkynyl, C3—Cg¢ xycloalkyl, Co—
C¢ alkylcarbonyl, C,—Cg alkoxycarbonyl, C1—Cg alkylthio hodc C1—Cq
alkylsulfonyl, m3i nhém nay khong dugc thé hodc duge thé bang it nhét
mot nhom RS;

R 12 C,—Ci¢ alkyl, Co—Cy¢ alkenyl, C—C6 alkynyl hodc C3—Cg xycloalkyl, mbi

nhom nay khong dugce thé hodc dugc thé béng it nhat mot nhém R6;
R*1aCl hoac Br;

mdi nhém R’ doc 14p 1a halogen, xyano, C1—Cj alkoxy, C3—Cg xycloalkyl, C;—Cs
alkylthio, C;—Cj; alkylsulfinyl hodc C;—Cs alkylsulfonyl;

mdi nhém R° doc 1ap 1a halogen, xyano, C1—Cj; alkoxy, C3—Cg xycloalkyl, C1—C;
alkylthio, C1—Cj; alkylsulfinyl, C;—Cs alkylsulfonyl hoac SiRaRbRC; va

m3i nhém R®, R va R® dac 1ap 1a C1—Cg alkyl;

v6i didu kién 1a (i) khi R' va R? 12 H, thi R’ khong phai 1a C,~C; alkenyl, C,—Cs
alkynyl, xyclopropyl, -CH,OCHj3, -CH,SCH3, Co,—C3 alkyl khong duoc thé,
hodc Co—Cs alkyl duoc thé bing C1 hodc Br; (ii) khi R' 12 metyl, thi R
khéng phai 13 etyl; va (ifi) khi R* 12 H va R? 1a metyl, thi R® khong phai 1
etyl.

Sang ché con dé cap dén hop chit c6 Cong thirc 1a va ché phdm chira ching va

viéc sir dung ching dé phong trir giun tron ky sinh:

O H Me

N R3
/ l |2
o} R4 R
la

trong do:
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R%1a H; hodc C1—Cg alkyl, Co—Cg alkenyl, C,—Cg alkynyl, C3—C¢ xycloalkyl, Co—
Cg alkylcarbonyl, C,—Cg alkoxycarbonyl, C;—Cg alkylthio hodc C1—Cg
alkylsulfonyl, mbi nhém nay khéng duogc thé hodc dugc thé bang it nhét
mot nhom RS; .

R> 13 C,—Cy¢ alkyl, C—Cj¢ alkenyl, Co—Cig alkynyl hoic Cs—Cg xycloalkyl, mdi
nhém nay khong duogc thé hoic dirgc thé bing it nhdt mot nhém R6;

R* 14 Cl, Br, I, CH,, CF; hodc xyano;

mdi nhém R’ doc 1ap 1a halogen, xyano, C1—Cj; alkoxy, C3—Cg xycloalkyl, C;—C;

- alkylthio, C;—Cj5 alkylsulfinyl hodc C;—Cj alkylsulfonyl;

mbi nhém R° doc 14p 1a halogen, xyano, C1—Cj alkoxy, C3—Cg xycloalkyl, C1—Cs
alkylthio, C1—Cj alkylsulfinyl, C;~Cj alkylsulfonyl hodc SiR°R°R; va

m&i nhém R®, R® va R® doc 1ap 1a C;—Cg alkyl.

Sang ché con dé cip dén hop chit c6 Cong thiic 1a va ché phdm chtra ching va

viée st dung ching dé phong trir giun tron ky sinh:

O H- Me

N R3
/ I |2
o) R4 R
la

trong do:

R’ 13 H; hodc C1—Cg alkyl, C,—Cg alkenyl, C,—Cg alkynyl, C3—Cg xycloalkyl, Co—
Cg alkylcarbonyl, C,—Cg¢ alkoxycarbonyl, C;—Cg alkylthio hodc C;—Cq
alkylsulfonyl, mdi nh6m nay khong duoc thé hoic dugc thé bang it nhét
mot nhém RS;

R 13 C,—C ¢ alkyl, Co—Cig alkenyl, C,—C¢ alkynyl hoic C5—Cg xycloalkyl, mdi

nhém nay khong duogc thé hoic duogc thé béng it nhat mot nhém R6;
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R* 14 Cl, Br, I, CH;, CF; hoic xyano;

mdi nhém R’ doc 1ap 1a halogen, xyano, C1—Cs alkoxy, C3—Cg xycloalkyl, C1—Cj3
alkylthio, C;—Cj alkylsulfinyl hodc C;—Cjs alkylsulfonyl;

mdi nhém R® doc 14p 1a halogen, xyano, C1—Cj alkoxy, C3—Cg xycloalkyl, C1—C5
alkylthio, C;~C; alkylsulfinyl, C;~C5 alkylsulfonyl hoac SiR*R°R®; va

m&i nhém R?, R” va R® déc 1ap 1a C;—Ce alkyl;

 v6i didu kién 13 (i) khi R* 12 H, thi R® khéng phai 1a C,—C; alkenyl, C,~C;

alkynyl, xyclopropyl, -CH,OCHj3, -CH,SCH3, khong dugc thé C,—Cj alkyl,
hodc Co~Cs alkyl duge thé bing Cl hoic Br; va (ii) khi R* 1 metyl, thi R®
khéng phai 1a etyl.

Sang ché con @ cap dén hop chit c6 Cong thirc 1b va ché pham chira ching va

viéc sir dung chung & phong trir giun tron ky sinh:

trong do:

R* 13 H; hoac C1—Cg alkyl, C,—Cg alkenyl, C—Cq alkynyl, C3—Cg xycloalkyl, Co—
Cg alkylcarbonyl, C,—Cg alkoxycarbonyl, C;—Cg alkylthio hodc C1—Cgq
alkylsulfonyl, méi nhém nay khéng duge thé hodc duge thé bang it nhat
mot nhém RS;

R’ 1a Cy—C1 alkyl, C—C14 alkenyl, C,—C;4 alkynyl hoic C3—Cg xycloalkyl, mdi
nhém nay khong duoc thé hoic duoc thé bang it nhat mot nhém R° ;

R*1a Cl, Br, I, CH;, CF3 hoac xyano;

mdi nhém R’ doc 1ap 1a halogen, xyano, C;—Cs alkoxy, C3—Cg xycloalkyl, C;—C5
alkylthio, C;—Cj alkylsulfinyl hodc C;—Cj alkylsulfonyl;
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m3i nhém R° doc 14p 1a halogen, xyano, C;—Cj3 alkoxy, C3—Cg xycloalkyl, C;—Cs
alkylthio, C;—Cj3 alkylsulfinyl, C;—Cj alkylsulfonyl hoac SiRaRbRc; va

m3i nhém R, R® va R® doc lap 13 C;—Cg alkyl.

Sang ché con dé cap dén hop chit c6 Cong thirc 1b va ché pham chira chiing va

viéc str dung ching dé phong trir giun tron ky sinh:

O H Me
N R3
/ l | ;
O R* R
1b

trong do:

R 13 H; hoidc C;—Cg alkyl, C,—Cg alkenyl, Co—Cg alkynyl, C3—Cg xycloalkyl, Co—
Cg alkylcarbonyl, C,—Cg alkoxycarbonyl, C;—Cg alkylthio hodc C1—Csq
alkylsulfonyl, mdi nhém nay khéng dugc thé hodc duoc thé bang it nhit
mot nhém RS;

R’ 13 Cy—Cy4 alkyl, C,—C;¢ alkenyl, C,—Cj4 alkynyl hodc Cs—Cg xycloalkyl, mdi

nhom nay khong dugce thé hodc dugc thé béng it nhat mot nhém R6;

R 1a Cl, Br, I, CH3, CF; hodc xyano;

mdi nhém R’ d@c‘lép 1a halogen, xyano, C;—Cj; alkoxy, Cs—Cg¢ xycloalkyl, C1—C;
alkylthio, C;—Cj alkylsulfinyl hpéc C1—Cj5 alkylsulfonyl;

mdi nhém RS doc lap 1a halogen,‘ xyano, C;—Cj alkoxy, C3—Cg xycloalkyl, C;—Cs;
alkylthio, C;—Cj3 alkylsulfinyl, C;—C3 alkylsulfonyl hoac SiRaRbRc; va

m&i nhém R?, R® va R® doc lap 1a C1—Cg alkyl;

v6i didu kién 13 (i) khi R” 1a H, thi R’ khong phai 1a C,—Cj alkenyl, C,~Cs
alkynyl, xyclopropyl, -CH,OCHj3, -CH,SCH3, khong duoc thé C,—C; alkyl,

hodc C,—Cj alkyl dugc thé béng Cl hoéc Br; va (i) khi R’ 13 metyl, thi R’
- khong phai 1a etyl.
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Sang ché con d& xudt ché phim chira hop chit c6 Cong thirc 1, 1a hodc 1b, va it
nhit mot thanh ph?m bd sung dugc chon tir nhém bao gém chét hoat dong bé mit, chét
pha loding rin va chét pha loing 16ng. Theo mdt phuong 4n, sang ché con dé xuit ché
phdm dé phong trir giun tron k¥ sinh chita hop chat c6 Cong thuc 1, 1a hodc 1b va it
nhit mot thanh phﬁn ) sung dugc chon tir nhém bao g@)m chét hoat dong bé mat, chét
pha lodng rén va chét pha loang léng, ché phim nay con tily ¥ chira it nhit mot hop
chit hodc tac nhan c6 hoat tinh sinh hoc bd sung.

Sérig ché dé xuit phuong phap d phong trir giun tron ky sinh, phuong phap nay
bao gE‘)ﬁl viéc cho giun tron ky sinh hodc méi trudng cia nod tiép xtic véi mot luong
htu hiéu vé mit sinh hoc hop chét c6 Cong thire 1, 1a hoac 1b (vi du, dudi dang ché
pham du’qc‘ md ta trong séng ché nay). Sang ché con dé& cip dén phuong phép ma,
trong d6: giun tron ky sinh hodc moéi trudng ciia nd dugce tiép xtic v6i ché phdm chira
lugng hiru hiéu c6 tac dung v& mit sinh hoc hop chét c6 Cong thuac 1, 1a hodc 1b, va it
nhéit mot thanh phﬁn bd sung dugc chon tir nhém bao gé)m chét hoat dong bé mat, chét
pha loding rén va chét pha lo3ng léng, ché phim nay con tly y chira lugng hitu hidu cé
tac dung v& mat sinh hoc it nhét mot hop chét hodc tac nhan cé hoat tinh sinh hoc bd
sung. V

Sang ché éc‘m @& xuét phuong phap dé bao vé hat tranh khéi giun tron ky sinh,
phuong phap nay bao gbm viéc cho hat tiép xtic véi mdt lrgng hiru hiéu vé mit sinh
hoc hop chét c6 Cong thic 1, 1a hodc 1b (vi du, duéi dang ché phim duge mé ta trong
sang ché nay). Sang ché con dé cap dén hat da dugce xu ly.

Sang ché con @& xuat phuong phap dé phong trir giun tron ky sinh, phuong phap
nay bao gdm viéc cho giun tron ky sinh hoic méi truong cia nd tiép xtc véi mot
luong hitu hiéu vé mat sinh hoc hop chét c6 Cong thirc 2

O Rla Rlb

trong do:
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Q 1a vong furan, thiophen hodc thiazol dugc thé bang R & nguyén tir cacbon lién
k& v6i nguyén tir cacbon ma qua d6 vong furan, thiophen hozc thiazol dugc
lién két v6i phan con lai ciia Cong thirc 2;

R 1a C1—Cg alkyl hodc C3—Cg xycloalkyl, mdi nhém nay khong duoc thé hoac
duoc thé bing 7t nhit mdt nhém R*;

R 13 H hoac C1—C; ‘alkyl; hodc

R™vaRr™ cung nhau cuing v6i nguyén tir cacbon ma ching gin vao tao thanh
vong xycloalkyl ¢6 tir 3 dén 6 canh, khong dugc thé hodc dugc thé bang it
nhit mot nhém RS;

R 13 H; hodc C1—Cg alkyl, C,—Cg alkenyl, C—Cg alkynyl, C3—Cs xycloalkyl,
C,—Cg alkylcarbonyl, C,—Cg alkoxycarbonyl, C;—Cg alkylthio hodc C1—Cq
alkylsulfonyl, mdi nhém nay khong dugc thé hodc dugc thé bang it nhit
mdt nhém RS;

R’ 13 Cy—Cj5 alkyl, C,—Cy¢ alkenyl, C,—Ci¢ alkynyl hodc C3—Cs xycloalkyl, mdi
nhém nay khong duoc thé hoac dugc thé béng it nhit mot nhém R6;

R* 1 C1, Br, I, CHj, CF3 hoic xyano; véi didu kién 1a khi R* 1a Me, thi R® khéng

phai 1a C, alkyl khong duoc thé ;

mdi nhém R’ doc 14p 12 halogen, xyano, C;—Cj alkoxy, C3—Cs xycloalkyl, C;—C;
alkylthio, C1—Cj alkylsulfinyl, hodc C1—Cj3 alkylsulfonyl;

mdi nhém R® doc 14p 1a halogen, xyano, C1—Cj3 alkoxy, C3—Cg xycloalkyl, C;—C3
alkylthio, C1—Cj3 alkylsulfinyl, C;—Cs alkylsulfonyl hodc SiRaRbRc; va

m&i nhém R?, R® va R® doc 1ap 13 C—Cg alkyl.

Sang ché con @ cap dén phuong phap ma, trong d6: giun tron ky sinh hodc moéi

trudong cua nd duge tiép xuc véi ché pham chira lugng hitu hi€u ¢6 tac dung v€ mat

sinh hoc hop chét c6 Cong thic 2 va it nhit mot thanh phan bd sung dugc chon tir

nhém bao gém chét hoat'_dc}ng bé mit, chét pha loang ran va chét pha loang 1dng, ché

-8



41772

phim nay con tliy ¥ chira luong hiru higu c6 tac dung vé& mit sinh hoc it nht mét hop

chit hoic tac nhan c6 hoat tinh sinh hoc bd sung.

Sang ché con @& xuit phuong phép dé bao vé hat tranh khéi giun tron ky sinh,
phuong phép nay bao g@)m viéc cho tiép xuc hat voi mot lugng hiru hiéu vé& mit sinh
hoc hop chét c6 Cong thirc 2 (vi du, dudi dang ché phidm dugc md ta trong séng ché

nay). Sang ché con @& cip dén hat da duoc xt Iy.

MG t3 chi tiét sang ché

"won

Trong ban md ta nay, cac thuit nglt "bao gdm, "chira", cd", "khac biét & chd"
hodc cac bién thé bat ky cua chung, dugc du dinh bao ham d6i tuong, ndi dung khong
mang tinh loai trr trong giéi han bét ky duoc biéu thi mot cach rd rang. Vi du, ché
‘phdm, hén hop, quy trinh hodc phuong phap bao gbm nhiéu yéu t6 thi né khong nhit
thiét giéi han chi & cac phan tir ndy ma ¢ thé khong duoc liét ké rd rang hodc vbn c6

dbi v6i ché phim, hdn hop, quy trinh hogc phuong phép do.

Cum tir “chira” khong bao gdm yéu 6, budc hoic thanh phin bt ky khong duoc
néu cu thé. Néu trong yéu cau béo ho thi cum tir nay sé& giGi han yéu cau bao hod & cac
chit ngoai cic chat dugc néu ngoai trir cc tap chét thuong lién quan dén n6. Néu cum
tir “chtra” xut hién trong ménh dé caa phén ndi dung trong yéu cau bao ho, chir khong
phai xudt hién sau phﬁn mé dau, thi né chi giéi han yéu t6 néu trong ménh dé do; céc

yéu t6 khéc khong bi loai trir toan bo khéi yéu ciu bao ho.

Cum tir “vé co ban chira” dugc st dung d& x4c dinh ché phim, phuong phép bao
gém céc chét, cac budc, cac dAu hiéu, cac thanh phén hoéc cac yéu fc‘), ngoai cac chét,
cac bude, cac dau hiéu, cAc thanh phan hoic cac yéu t6 duge dé cép trong ban mo ta,
véi diu kién cac chét, cac budc, cac dAu hiéu, cac thanh phﬁn hodc cac yéu t6 bd sung
nay khong gdy anh hudng nhidu dén cac dic diém dic trung co bén va méi cia d6i

~

tuong sang ché. Thuit ngit “vé co ban chira” & mirc d9 gifta “bao gobm” va “chira”.

Khi Nguoi ndp don xac dinh sang ché hodc mdt phan clia n6 bang thudt ngfr co
két m& nhu “bao gém”, can phai hiéu rang (trir khi c6 quy dinh khac) phén mo ta cling
12 nhdm md ta sang ché bang cach st dung cac thudt ngit “ve co ban chira” hodc

“chtra”.
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Ngoai ra, trir khi ¢6 quy dinh khac, "hodc” dugc dung dé chi su bao ham va
khéng phai 1a loai trir. Vi du, diéu kién “A hoic B” thod min mét trudng hop trong sb
céc trudng hop bét ky trong céc trudng hop sau: A ding (hoic c6 mit) va B sai (hodc
khong cé mit), A sai (hodc khong c6 mit) va B ding (hodc co mat), vacd AvaB déu

dtng (hodc c6 mat).

Hon nita, cic mao tir khdng xac dinh "mot" dung trude phén tr hoac thanh phén
theo sang ché duge du dinh dung dé chi mot cach khong giéi han mot ) truong hop
(tirc 12 bién) ctia phin tir hogc thanh phin ndy. Vi vdy "mét" phai duoc hiéu 13 bao
ham mot hodc it nhét mot, va dang tir s6 ft cta phéri tr hodc thanh phén nay cling bao
ham ca sb nhiéu trir khi sé ndy c6 nghia rd rang 1a sb 1t

Nhur duogc stir dung trong sang ché va yéu cau bao ho, thuét ngit “giun tron” ding
d8 chi sinh vat séng nganh Giun tron. Nhu dugc x4c dinh thong thudng, “loai ky sinh”
séng hoic sinh trudng bén trong hodc dn sinh vat séng khac (nhu thuc vat, dong vat,
hodc ngudi) duge md ta nhu 13 “vat chi”. Trong sang ché va yéu ciu bao hd nay,
“giun tron ky sinh” cu thé dung dé chi giun tron gay tbn thuong hodc pha hity md hodc
gy ra cac dang bénh khac & thuc vat, ddng vat (cu thé 1a dc}ng vat c6 xuong séng)

hodc nguoi.

“Su lan tran pha hoai” ctia loai ky sinh dung dé chi su cé mat cua loai ky sinh véi
) lugng rét 16m gay ra rui ro cho thyc vét, ngudi hodc dong vét. Su cd mat nay c6 thé
12 trong moi truong, vi dy, trong nha clia ngudi hodc trong chudng cua dong vAt, hodc
tai san hodc ciu tric xung quanh, trong vu mia néng nghiép hodc dang thuc vét khac,
trong 6 cta dong vit, trén da hodc 1ong cta dong vat, v. v... Khi sy lan tran pha hoai
nay dé chi su lan tran bén trong dong vat, vi du, trong méu hodc cac md bén trong
khac, thuat nglt "su lan tran pha hoai" cling du dinh ddng nghia véi thuat ngit, “gdy
nhidm” nhu dugc hiéu thong thuong trong linh vuc k¥ thuét nay, trir khi ¢6 quy dinh
khéc.

Nhu duge @& cip trong ban mo ta va phﬁn yéu cAu bao ho, thuat ngit “diét ky
sinh tring” va “c6 tic dung diét ky sinh trung” dung @8 chi tac dung dang ké dbi vai
giun tron ky sinh dé tao ra bao vé cia thuc vat, dong vat hoac nguoi khoi loai gay hai
ndy. Téc dung diét ky sinh tring thuong d& cap dén viéc lam giam sy xuét hién hoic

hoat tinh ctia giun tron ky sinh. Téac dung d6i v6i giun tron bao gbm chét hoai, chét,
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lam chdm su phét trién, 13m gidm sy di dong hodc lam gidm kha ning tdn tai trén hodc
trong vat chu thuc vat, dong vat hodc nguoi, lam gidm an va e ché sinh san. Céc tac
dung nay ddi véi giun tron ky sinh tao ra tac dung phong trir (bao gbm ngin ngira, 1am
giam hodc han ché) su quéy phé hodc nhiém ky sinh cta thuc vat, dong vét hodc
ngudi. Vi vay “phong trir” giun tron ky sinh nghia 1a dat dugc hiu qua diét loai ky
sinh ddi véi giun tron. Cac cum tir “lugng hitu hiéu c6 tac dung diét loai ky sinh” va
“luvgng hiru hiéu sinh hoc” trong truong hop tmg dung hop chét héa hoc @& phong trir
giun tron ky sinh ding d& chi luong hop chét di ¢ phong trir giun tron ky sinh.

Thuét nglt "nong nghiép" dung dé chi viéc san xuét ciy tréng trén canh dong
dung lam luong thuc va sgi va bao gbm su sinh truéng cta dau twong va cac cly ho
dau khac, ngii cbe (vi dy, lua my, yén mach, 1Ga mach, lta mach den, gao, ng0), cac
loai rau lé_y 14 (vi dy, rau diép, cai bép, va cac cay tréng bao canh khac), cac loai rau
14y qua (vi duy, ca chua, hd tiéu, ca, cai bip va bau bi), khoai tay, khoai tdy ngot, nho,
bong, cac cdy dn qua (vi du, tdo, qua hdt cimg va cam quyt), qua nho (trang ca, anh

da0) va cy trong dic san khac (vi dy, cdy cai dau, cdy huéng duong, oliu).

Thuét ngit "phi nong nghiép" dung dé chi cac cdy trong trong viron khac (vi dy,
nha kinh, vuon wom hodc cdy ding dé trang tri khong trdng ngoai ddng), cac cong
trinh thuong mai va nha & thanh phd va cac khu cong nghiép, 16p dAt mit (trong linh
vuc thuong mai, sin gon, nha ¢, khu vui choi gidi tri, v...v.), cac san phérn g5, san
pham bao quan trong nong 1am nghiép va cac ing dung trong linh vuc'y té (nguoi) va
thi y (vat nudi canh, gia suc, gia cAm, c4c dong vat khong thuan hod nhu dong vat

‘hoang dai).

Cac tng dung phi ndng nghiép bao gdm bao vé dong vat khoi loai ky sinh khong
xuong sdng viéc cho dong vat can duoc bao védung luong c6 tac dung diét ky sinh
trung hitu hiéu (tirc 12 hiru hiéu sinh hoc) cua hop chét theo sang ché, thuong trong &
dang ché phdm duoc ché hod dé dung cho thu y.

~

Trong c4c phan trich din & trén, thut ngit “alkyl”, duoc si dung riéng hoic
trong cac tir két hop nhu “alkylthio” hodc “haloalkyl” bao gdm alkyl mach théng hoidc
mach nhénh nhu metyl, etyl, n-propyl, i-propyl, hoac cac chét ddng phan butyl, pentyl
hodc hexyl khac nhau. “Alkenyl” bao gbm alken mach thing hoic mach nhanh nhu
etenyl, 1-propenyl, 2-propenyl, va cac chét ddng phan khac nhau butenyl, pentenyl va
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hexenyl. “Alkenyl” cling bao gdm polyen nhu 1,2-propadienyl va 2,4-hexadienyl.
“Alkynyl” bao gébm alkyn mach thing hodc mach nhénh nhu etynyl, 1-propynyl,
2-propynyl va cac chét ddng phan butynyl, pentynyl va hexynyl khac nhau. “Alkynyl”
con ¢6 thé bao gdm cac nhém chira nhiéu lién két ba nhu 2,5-hexadiynyl.

“Alkoxy” bao gbm, vi du, metoxy, etoxy, n-propyloxy, isopropyloxy va cac chét

- ddng phan butoxy, pentoxy va hexyloxy khac nhau.

“Xycloalkyl” bao gbém, vi du, xyclopropyl,‘ xyclobutyl, xyclopentyl va
xyclohexyl. Thuit ngt “xycloalkylalkyl” dé chi viéc thé xycloalkyl trén nhém alkyl.
Vi du v& “xycloalkylalkyl” bao gém xyclopropylmetyl, xyclopentyletyl, va cac nh6m
xycloalkyl khéc lién két v6i cac nhém alkyl mach thing hodc mach nhéanh.

Thuét ngit “halogen”, khi dugc st dung riéng biét hodc trong céc tir két hop nhu
“haloalkyl”, hodc khi dugc sir dung trong phin mé ta nhu “alkyl dugc thé bing
halogen” bao gdm flo, clo, brom hoc iot. Ngoai ra, khi dugc st dung trong céc tir két
hop nhu “haloalkyl”, hodc khi dugc sir dung trong phdn mé ta nhu “alkyl dugc thé
bang halogen” thi alkyl ndy c6 thé dugc thé mot phan hoic hoan toan bang nguyén tir
halogen c6 thé 13 gidng nhau hodc khac nhau. Vi du vé “haloalkyl” hodc “alkyl dugc

thé bing halogen” bao gdm F3C, CICHp, CF3CHy va CF3CCly.

Thuét ngfr “alkylthio” bao gdm c4c nhém alkylthio mach thing hodc mach nhanh
nhu metylthio, etylthio, va cac chét ddng phan propylthio, butylthio, pentylthio va
hexylthio khac nhau. “Alkylsulfinyl” bao gdm ca hai chit dbng phan dbi anh ctia
nhém alkylsulfinyl. Vi du vé “alkylsulfinyl” bao gdm CH3S(0)-, CH3CH,S(0)-,
CH3CH)CH3S(0)-, (CH3)2CHS(O)- va cac chét ddng phan butylsulfinyl,

pentylsulfinyl va hexylsulfinyl khac nhau. Vi du vé
CH3S(0)3-, CH3CHS(0)3-, CH3CHCH3S(0)3-, (CH3)2CHS(O);-, va chat dong

alkylsulfonyl” bao gdbm

phan butylsulfonyl, pentylsulfonyl va hexylsulfonyl khac nhau. Cac chi viét tit hoa
hoc S(O) va S(=0) dugc st dung & ddy la nhém sulfinyl. Cac chix viét tit héa hoc
SO,, S(0), va S(=0), dugc st dung & day 1a nhém sulfonyl.

“Alkylcarbonyl” @ chi nhém alkyl mach thing hodc mach nhéanh lién két véi
nhom C(O). Céac chit viét tit héa hoc C(O) va C(=0) dugc st dung & day 1a nhém
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carbonyl. Vi du vé “alkylcarbonyl” bao gdbm C(O)CHj3, C(O)CH,CH,CHj3 va
C(O)CH(CHj),.

“Alkoxycarbonyl” @ chi nhém alkyl mach thing hoic mach nhanh lién két véi
nhém CO,. Céc chit viét tit héa hoc CO,, C(0)O va C(=0)O dugc sir dung & day la
nhém oxycarbonyl. Vi du vé “alkoxycarbonyl” bao gom C(0)OCH3, C(O)OCH,CHj,
C(O)OCH2CH2CH3 va C(O)OCH(CH3)2.

Tbng sb nguyén tir cacbon trong phan tir thé dugc bidu thi bang tién t& "Ci-Cj".
Vi du, C,—Cs alkyl 12 dé chi metyl, etyl, va cac chét ddng phan propyl, butyl, pentyl va
hexyl khac nhau.

Nhu duge st dung trong ban mo ta ndy, s& ap dung cac dinh nghia sau trir khi c6
quy dinh khac. Thuét ngt “tuy y dugce thé” duge st dung hoan di véi cum tir “dugc
thé hoic khong duge thé” hodc v6i thuat ngir “(khong) dugc thé”. Cum tir “tuy ¥ duge
thé bing tir 1 dén 4 phan tir thé” c6 nghia 1a khong c6 phn tir thé (tirc 1a khong dugc
thé) hodic ¢6 1, 2, 3 hodc 4 phan tir thé (gidi han béi s6 vi tri lién két c6 thé). Trir khi
¢6 quy dinh khéc, nhém duge thé tuy v c6 thé co phan tir thé & mdi vi tri 6 thé thé ctia
nhém nay, va mdi viéc thé 14 doc 1ap v6i nhau.

C6 rat nhiéu phuong phap téng hop da dugc biét trong linh virc nay c6 thé diéu
ché nhén di vong va hé nhan thom va khong thom; dé xem xét k¥ hon xem bo tdm tap
Comprehensive Heteroxyclic Chemistry, A. R. Katritzky va C. W. Rees editors-in-
chief, Pergamon Press, Oxford, 1984 va b mudi hai tdp Comprehensive Heteroxyclic
Chemistry II, A. R. Katritzky, C. W. Rees va E. F. V. Scriven editors-in-chief,
Pergamon Press, Oxford, 1996.

Hop chét duoc chon tir Cong thuc 1, 1a hogc 1b thudng ton tai & hon mt dang,
va do d6 Cong thire 1, 1a hodc 1b bao gdm tAt ca cic dang két tinh va khong két tinh
ctia hop chét c6 Cong thire 1, 1a hodc 1b. Dang khong két tinh bao gbém céc phuong 4n
12 chét ran nhu sap va gdm ciing nhu cac phuong 4n 1a chét 16ng nhu dung dich va chét
néng chay. Dang két tinh bao gém céc phuong én vé co ban 12 dang tinh thé don va
céc phuong 4n 12 hdn hop da hinh (tirc 12 cac dang két tinh khéc nhau). Thuét ngit “da
hinh” dung @ chi dang két tinh cu thé cua hop chat hod hoc c6 thé két tinh & cac dang
két tinh khac nhau, cic dang nay c6 bd tri va/hodc c4u hinh riéng khac nhau cta phin
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tir trong mang tinh th8. Mic di chit da hinh c6 thé c6 thanh phan hoé hoc tuong tu,
ching cling ¢6 thé co thanh phé‘m khéc do sy ¢6 mit hoac khong c6 mét ciia nude hoic
phéan tir khac df?)ng két tinh, c6 thé lién két yéu hoic manh trong mang tinh thé. Chét da
hinh c6 thé khac vé& dic diém hoa hoc, Iy hoc va sinh hoc nhir hinh dang tinh thé, ty
trong, @ clmg, mau sic, d® bén hoa hoc, diém chiy, do hit 4m, kha néng tao huyén
phu, tbc do hoa tan va do sinh kha dung. Chuyén gia trong linh vuc ndy sé danh gid
ding dang da hinh ctia hop chit c6 Cong thie 1, 1a hodc 1b ¢6 thé boc 16 tac dung c6
lgi (vi du, thich hop dé didu ché ché pham hitu ich) hon dang da hinh khac hogc hén
hop chira chét da hinh ctia cing hop chit c6 cong thirc 1. Viée diéu ché va tach dang
da hinh cu thé ctia hop chit c6 Cong thirc 1, 1a hodc 1b ¢ thé dat duoc bang phuong
phép ma chuyén gia trong linh vuc nay di biét ké c4, vi du, viéc két tinh bang céch st
dung dung fnéi va nhiét do duoc luya chon.

Céc phuong 4n cua séng ché nhu duoc mo ta trong phan Ban chat k¥ thuat cla
sang ché bao gém cac phuong 4n duge mo ta dudi ddy. Trong cac phuong an sau, hop
chét c6 Céng thirc 1, 1a hoic 1b dinh nghia cta phan tir thé dugc néu trong phan Ban
chét k¥ thuat ctia sdng ché trir khi c6 quy dinh khéc trong phan Céc phrong 4n thuc
hién sang ché.

Phwong 4n 1. Hop chit c6 Cong thirc 1a.
Phwrong 4n 2. Hop chit c6 Cong thirc 1b.
Phwong 4n 3. Hop chét c6 Cong thirc 1, 1a hoic 1b, trong do: R*1a H.

Phwong 4n 4. Hop chét c6 Cong thirc 1, 1a hodc 1b, trong do: R’ 1a Cy—Cg alkyl
hoic C3—Cg xycloalkyl, mdi nhém nay khéng duge thé hodc duoc thé bang
it nhit mot nhom R°. |

Phuong 4n 4a. Hop chét c6 Cong thtc 1, 1a hodc 1b, trong do: R 12 Cr—Cg alkyl
hodc C3—Cg xycloalkyl.

Phuong 4n 4b. Hop chét c6 Cong thuc 1, 1a hodc 1b, trong do: R’1a C3—Cg alkyl
hodc xyclopropyl.

Phwong 4n 4c. Hop chit c6 Cong thire 1, 1a hodc 1b, trong dé: R®1a isopropyl, s-
butyl, t-butyl, CH,C(CHj3)3 hodc xyclopropyl.
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Phuong 4n 4d. Hop chét c6 Cong thire 1, 1a hodc 1b, trong do: R’ 1a t-butyl hodc
xyclopropyl.

Phuong 4n 4e. Hop chét c6 Cong thic 1, 1a hodc 1b, trong do: R’ 1a isopropyl.

Phuong 4n 4f. Hop chét c6 Cong thirc 1, 1a hodc 1b, trong do: R’ 1a s-butyl.

Phuong 4n 4g. Hop chat c6 Cong thie 1, 1a hodc 1b, trong do: R’ 1 t-butyl.

Phuong 4n 4h. Hop chat c6 Cong thirc 1, 1a hodc 1b, trong do: R’1a CH,C(CHas)s.

Phuong 4n 4i. Hop chit c6 Cong thire 1, 1a hodc 1b, trong do: R’ 1a xyclopropyl.

Phuong 4n 5. Hop chét c6 Cong thirc 1, trong d6: R> 1a isopropyl.

Phuong 4n 5a. Hop chit c6 Céng thitc 1, trong d6: R’ 1 s-butyl.

Phuong 4n 5b. Hop chét ¢6 Cong thire 1, trong do: R’ 13 t-butyl.

Phuong 4n 5c. Hop chét c¢6 Cong thirc 1, trong d6: R® 1a CH,C(CHs)s.

Phurong 4n 5d. Hop chét c6 Cong thic 1, trong dé: .R3 la Xyclopropyl.

Phuong 4n 6. Hop chét c6 Cong thirc 1a, trong d6: R’ 1a isopropyl.

Phuong 4n 6a. Hop chét c6 Cong thirc 1a, trong do: R’ 1a s-butyl.

Phuong 4n 6b. Hop chét c6 Cong thirc 1a, trong do: R’ 1a t-butyl.

Phuong 4n 6¢. Hop chét c6 Cong thic 1a, trong do: R’ 1a CH,C(CH3)s.

Phuong 4n 6d. Hop chét c6 Cong thic 1a, trong do: R’ 1a Xyclopropyl.

Phuong 4n 7. Hop chét c6 Cong thirc 1b, trong d6: R’ 1a isopropyl.

Phuong 4n 7a. Hop chét c6 Cong thic 1b, trong d6: R’ 1a s-butyl.

Phuong 4n 7b. Hop chét c6 Cong thirc 1b, trong d6: R’ 1 t-butyl.

Phuong 4n 7c. Hop chét c6 Cong thirc 1b, trong d6: R’ 1 CH,C(CH3)s.

Phuong 4n 7d. Hop chét c6 Cong thirc 1b, trong d6: R’ 1a Xyclopropyl.

Phuong 4n 8. Hop chét c6 Cong thirc 1, 1a hodc 1b, trong d6: R*1a Cl hodc Br.
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Phuong 4n 8a. Hop chét c6 Cong thiic 1, 1a hodc 1b, trong d6: R*1aCL
Phuong 4n 8b. Hop chéit c6 Cong thirc 1, 1a hodc 1b, trong do: R*1a Br.
Phuong 4n 9. Hop chit ¢ Cong thitc 1, trong d6: R*1a Cl hodc Br.
Phuong 4n 9a. Hop chat c6 Cong thirc 1, trong d6: R*1a CL

Phuong 4n 9b. Hop chét c6 Cong thire 1, trong do: R4vla‘1 Br.

Phuong 4n 10. Hop chét ¢6 Cong thire 1a, trong do: R*1aCl hodc Br.
Phuong 4n 10a. Hop chit c6 Cong thirc 1a, trong do: R*1aCL

Phuong 4n 10b. Hop chét ¢6 Cong thire 1a, trong d6: R*1a Br.

Phuong 4n 11. Hop chét c6 Cong thirc 1b, trong d6: R*1aCl hodc Br.
Phuong 4n 11a. Hop chit ¢ Cong thirc 1b, trong d6: R*1aCL

Phuong 4n 11b. Hop chét c6 Cong thire 1b, trong do: R*1aBr.

Céc phuong an theo sang ché, bao gdm cac phuong 4n 1-11b trén day ciing nhu

c4c phurong an khac bit ky dwgc md ta trong ban mo ta ndy, c6 thé duogc két hop theo
c4ch bét ky, va phin md ta vé cac cai bién trong cic phuong 4n khong nhitng dé cép
dén hop chét c6 Cong thirc 1, 1a hodc 1b ma con dé cip dén hop chat ban dau va hop
chét trung gian c6 thé st dung dé didu ché hop chit c6 Cong thire 1, 1a hodc 1b. Ngoai
ra, cac phuong 4n theo sang ché, bao gdm céc phuong 4n 1-11b trén day cling nhu cac

phuong 4n khéc bét ky duge mo ta trong ban mo ta ndy, va t6 hop bt ky ctia chiing, dé

cap dén ché phim va phuong phép theo sang ché.

T hop cua cac phuong 4n 1-11b duge minh hoa béi:
Phuong 4n A. Hop chat c6 Cong thirc 1a, trong d6:

R*13 H;

R’ 1a C,—Cg alkyl hoic C3—Cs xycloalkyl, mdi nhém nay khong dugc thé hoac

duoc thé béng it nhAt mot nhém R6;

R* 12 C1, Br, I, CH;, CF; hodc xyano;
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mdi nhém R® doc 14p 13 halogen, xyano, C;—C3 alkoxy, C3—Cs xycloalkyl, C1—Cs
alkylthio, C;—Cj3 alkylsulfinyl, C;—Cj; alkylsulfonyl hodc SiR*R"R%: va

mai nhém R?, R® va R® doc 1ap 1a C;—Cg alkyl.
Phuong 4n B. Hop chét c6 Cong thirc 1a, trong do:
R* 12 H;

R> 13 C,—Cg alkyl hodc C3—Ce xycloalkyl; va

R*1a 1 hoac Br.

Phuong an C. Hop chét c6 Cong thirc 1a, trong do:
R” 12 H;

R’ 12 C3—Cs alkyl hoic xyclopropyl; va

R* 12 CI hoge Br.

Phuong 4n D. Hop chét c6 Céng thire 1a, trong do:
R” 13 H;

R’ 1a t-butyl hodc xyclopropyl; va

R* 12 Cl hoic Br.

Phuong 4n E. Hop chét c6 Cong thuc 1a, trong do:
R’ 12 H;

R’ 1a isopropyl, s-butyl, t-butyl, CH,C(CH3)3 hodc xyclopropyl; va
R* 12 Cl hogc Br.

Phuong 4n E1. Hop chét c6 Cong thic 1a, trong do:
R’ 12 H;

R’ 12 isopropyl, s-butyl, t-butyl, CH,C(CH3)3 hodc xyclopropyl; va
R*1a CL

Phuong é4n E2. Hop chét c6 Cong thirc 1a, trong do:
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R’ 12 H;

R_3 1a isopropyl, s-butyl, t-butyl, CH,C(CH3)3; hodc xyclopropyl; va
R* 12 Br.

Phuong an F1. Hop chét c6 Cong thirc 1a, trong do:
R’ 12 H;

RA3 13 isopropyl; va

R'nCL

Phuong an F2. Hop chit ¢6 Cong thirc 1a, trong do:
R’ 12 H;

R 1a s-butyl; va

R*1aCL

Phuong 4n F3. Hop chét c6 Cong thie 1a, trong do:
R’ 13 H;

R® 1a t-butyl; va

R*1aCL

Phuong an F4. Hop chét ¢c6 Cong thirc 1a, trong do:
R’ 13 H;

R> 13 CH,C(CHy)s; va

R*1aCL

Phwong 4n F5. Hop chét c6 Cong thirc 1a, trong d6:
R’ 14 H;

R®1a Xyclopropyl; va

R*1a CL
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Phuong 4n G1. Hop chét c¢6 Cong thirc 1a, trong do:
R’ 13 H;

R’ 1a isopropyl; va

R*1aBr.

Phuong 4n G2. Hop chét ¢6 Cong thic 1a, trong do:
R’ 12 H;

R’ 1a s-butyl; va

R* 12 Br.

Phuong 4n G3. Hop chét c6 Cong thirc 1a, trong do:
R” 13 H; |

R® 12 t-butyl; va

R*1a Br.

Phuong an G4. Hop éhét c6 Cong thuc 1a, trong do:
R’ 12 H; |

R® 12 CH,C(CHy)s; va

R*1a Br. |

Phuong 4n G5. Hop chét c6 Cong thtc 1a, trong do:
R’ 13 H;

R’ 1a Xyclopropyl; va

R*1a Br.

Phuong 4n H. HQplchét ¢ Cong thtrc 1b, trong do:
R*1a H;

R 13 Cr—Cs alkyl hodc C3—Cg xycloalkyl, mdi nhém nay khong duge thé hoac

dugc thé bang it nhit mot nhém R6;
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R'1a Cl, Br, I, CH3, CF3 hodc xyano;

mdi nhém R® doc 1ap 14 halogen, xyano, C;—Cj alkoxy, C3~Cg xycloalkyl, C1—C3
alkylthio, C1—Cj3 alkylsulfinyl, C;—C3 alkylsulfonyl hodc S'LRaRbRC; va

mé&i nhém R, R® va R® doc lap 1a C—Cg alkyl.

Phuong 4n 1. Hop chat c6 Cong thic 1b, trong d6:

R* 12 H;

R’ 13 C»—Cg alkyl hodc C3—Cs xycloalkyl; va

R*1aCl hoac Br.

Phuong an J. Hop chét c¢6 Cong thitc 1b, trong do:

R” 12 H;

R’ 1a C3—Cg alkyl hodc xyclopropyl; va

R” 12 Cl hoic Br.

Phuong an K. Hop chét c6 Cong thirc 1b, trong do:

R’ 12 H;

R 12 t-butyl hodc xyclopropyl; va

R* 12 Cl hodc Br.

Phuong an L. Hop chét c6 Cong thl’Icrlb, trong do:

R’ 12 H;

R’ 1a isopropyl, s-butyl, t-butyl, CH,C(CH3); hodc xyclopropyl; va
R* 13 CI hogc Br.

Phuong an M1. Hop chét co C@ng thic 1b, trong do:

R 12 H;

R’ 1a isopropyl, s-butyl, t—butyl, CH,C(CHj3); hodc xyclopropyl; va

R 13 ClL.
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Phuong &n M2. Hop chét c6 Cong thitc 1b, trong do:
R’ 13 H;

R’ 1a isopropyl, s-butyl, t-butyl, CH,C(CH3)3 hodc xyclopropyl; va
R* 13 Br.

Phuong an N1. Hop chét c6 Céng thire 1b, trong do:
R* 12 H;

R’ 12 isopropyl; va

R*1a CL

Phuong an N2. Hop chét c6 Cong thire 1b, trong d6:
R* 12 H;

R® 12 s-butyl; va

R*1a CL

Phuong 4n N3. Hop chét c6 Cong thire 1b, trong do:
R’ 1a H;

R’ 12 t-butyl; va

R*1a CL

Phuong an N4. Hop chét c6 Cong thirc 1b, trong do:
R 12 H;

R® 13 CH,C(CHs)3; va

R*1a CL

Phuong an N5. Hop chét c6 Cong thuc 1b, trong.dc'):
R’ 1 H;

R’ 1a Xyclopropyl; va
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R*1aCL
Phuong éan O1. Hop chit c6 Céng thirc 1b, trong do:
R’ 13 H;
R’ 13 isopropyl; va
R*1a Br.
Phuong 4n O2. Hop chét c¢6 Cong thire 1b, trong do:
RIAH;
R’ 1a s-butyl; va
R"1a Br.
Phuong an O3. Hop chét c¢6 Cong thire 1b, trong do:
R” 12 H; |
R> 13 t-butyl; va
R*1a Br.
Phuong an O4. Hop chét ¢6 Cong thirc 1b, trong do:
R’ 12 H;
R® 1a CH,C(CHs)3; va
R* 13 Br.
Phuong 4n O5. Hop chét c6 Cong thire 1b, trong do:
R’ 12 H;
R’ 1a Xyclopropyl; va
R* 12 Br.
Phuong an P1. Hop chét c6 Cong thic 1, trong do:
R*1a H;
R® 13 -CR®R*R®,
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R* 13 Cl hoic Br;
R 1A H, C-C; alkyl, C,—C; alkenyl hodc C;—C¢ xycloalkyl;
R® 13 C,—C; alkyl;

R® 13 H, halogen, xyano, C,—C; alkoxy, C,—C; alkylthio, C;~C3 alkylsulﬁnyl Ci—
C; alkylsulfonyl hodc -CR™R™R’*;

R™1aH, halogen, xyano, C;—C; alkoxy, C;—Cjs alkylthio, C;—C; alkylsulfinyl, C,—
C, alkylsulfonyl hoac C,—C, alkyl;

R™1aH, halogen, xyano hoac C,—C, alkyl; va

R’ 13 H, halogen, xyano hodc C,—C, alkyl.

Phuong 4n P2. Hop chét ¢6 Cong thire 1a, trong d6:

R*1a H;

R’ 1a -CR¥R*R®;

R* 14 Cl hozc Br;

R®1aH, C-C; alkyl, C,—C; alkenyl hodc C3—C6 xycloalkyl;
R® 1a C—C; alkyl;

R*1aH, halogen, xyano, C,—C; alkoxy, C;—C; alkylthio, C,—C; alkylsulfinyl, C,—
C; alkylsulfonyl hodc -CR"R™R’®;

R™1aH, halogen, xyano, C,—Cj3 alkoxy, C,—C; alkylthio, C;—C; alkylsulfinyl, C;—
C; alkylsulfonyl hodc C,—C,; alkyl;

R™1aH, halogen, xyano hodc C;—C,; alkyl; va

R’° 13 H, halogen, xyano hoic C,—C, alkyl.

Phuong 4n P3. Hop chét c6 Cong thirc 1b, trong do:
R*1a H;

R’ 1a QCRGaRébR6°;

R*1a Cl hoic Br;

R 13 H, C,—C; alkyl, C,—C; alkenyl hosic C3—Cj xycloalkyl;
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R® 14 C,-C; alkyl;

R*1aH, halogen, xyano, C,—C; alkoxy, C,—Cs alkylthio, C,—C; alkylsulfinyl, C;—
C; alkylsulfonyl hodc -CR“R™R™;

R 13 H, halogen, xyano, C;—C; alkoxy, C,—C; alkylthio, C,—C; alkylsulfinyl, C,—
C; alkylsulfonyl hoac C,—C, alkyl;

R™1aH, halogen, xyano hodc C,—C,; alkyl; va

R™I1aH, halogen, xyano hoic C;—C, alkyl.

Phuong 4n Q1. Ché phdm chtra (i) hop chét c6 Cong thirc 1a va hop chit c6 Cong
thirc 1b, trong do ty 1€ cta 1b véi 1a it nhét 1 55:45; va

trong do R? 14 H; hoic C;—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C;—Cs
xycloalkyl, C,—Cg alkylcarbonyl, C,—Cg alkoxycarbonyl, C;—Cs alkylthio
hodc C,—Cy alkylsulfonyl, mdi nhém nay khong duge thé hodc duoc thé
béng it nhAt mot nhoém R

R? 12 C,—Cy; alkyl, C,—Cy4 alkenyl, C,—~Cy alkynyl hodc C;—Cs xycloalkyl, mdi
nhom nay khong dugce thé hodc dugc thé bang it nhat mot nhém RS

R*1a Cl, Br, I, CH,, CF; hoic xyano;

mdi nhém R’ doc 14p 1a halogen, xyano, C;—C; alkqu, C5s—Cq xycloalkyl, C;—C;
alkylthio, C,—C; alkylsulfinyl hodc C,—C; alkylsulfonyl;

mdi nhém R® ddc 14p 1a halogen, xyano, C1—Cs alkoxy, C3—Cs xycloalkyl, C,—C;
alkylthio, C,—Cj3 alkylsulfinyl, C,—C; alkylsulfonyl hodc SiRaRbRc; va

mdi nhém R?, R® va R® doc 14p 13 C,—C, alkyl; va

(ii) it nh4t mot thanh phan bd sung duoc chon tir nhém bao gbm chat hoat dong bé
mit, chit pha lodng rin va chét pha lodng 1éng.

Phuong 4n Q2. Ché phdm chira (i) hop chit c6 Cong thirc 1a va hop chit c6 Cong
thire 1b, trong d6 ty 1€ cua 1b véi la it nhét 13 65:35; va

trong do R? 12 H; hoic C,—Cg alkyl, C,—Cy alkenyl, C,—Cs alkynyl, C5—Cs
xycloalkyl, C,—Cg alkylcarbonyl, C,—Cs alkoxycarbonyl, C,—Cs alkylthio
hodc C,—Cg alkylsulfonyl, mdi nhém nay khong duge thé hodc dugc thé
bﬁng it nhat mot nhom R’ ;
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R3 13 C,—C ¢ alkyl, Co~C¢ alkenyl, C,—Cy¢ alkynyl hodc C5—Cy xycloalkyl, mbi
nhém nay khong duoc thé hodc duoc thé bang it nh4t mot nhém R®;

R*1a Cl, Br, I, CH;, CF; hoic xyano;

mbi nhém R’ ddc 14p 13 halogen, xyano, C;—Cs alkoxy, C3—Cs xycloalkyl, C;—Cs
alkylthio, C,—Cj3 alkylsulfinyl hodc C,—C; alkylsulfonyl;

mdi nhém R® ddc 14p 12 halogen, xyano, C;—C; alkoxy, C3—Cs xycloalkyl, C;—Cs
alkylthio, C,—C3 alkylsulfinyl; C,—C; alkylsulfonyl hodc SiR°R°R®; va

mdi nhém R?, R® va R® doc lap 1a C,—Cg alkyl; va
(ii) it nhéit mot thanh phﬁn bd sung dugc chon tir nhom bao gE‘)m chét hoat dong bé
mit, cht pha lodng ran va chét pha lofing léng.

Phuong 4n Q3. Ché phdm chira (i) hop chét c6 Cong thtrc 1a va hop chét c6 Cong
thirc 1b, trong d6 ty 1€ ctia 1b véi la it nhét 13 75:25; va

trong do R? 13 H; hoic C,—Cs alkyl, C,~Cs alkenyl, C,—Cs alkynyl, C3-Cs
xycloalkyl, C,—Cs alkylcarbonyl, C,—Cs alkoxycarbonyl, C;—Cs alkylthio
hoic C,—C; alkylsuifonyl, mdi nhém nay khong duoc thé hodc dugc thé
bang it nhit mot nhom R’;

R? 14 C,—Cy¢ alkyl, C,—Cy alkenyl, C,—C;¢ alkynyl hodc Cs—Cg xycloalkyl, mdi
nhém nay khong dugce thé hodc dugc thé béng it nhat mdt nhém R

R*1a Cl, Br, I, CH;, CF; hoic xyano;

mdi nhém R® doc 14p 12 halogen, xyano, C,—C; alkoxy, C5—Cs xycloalkyl, C,—C;
alkylthio, C,—Cj alkylsulfinyl hodc C,—C; alkylsulfonyl;

mdi nhém R® ddc 1ap 12 halogen, xyano, C;—C; alkoxy, C3—Cs xycloalkyl, C;—C;
alkylthio, C,~C; alkylsulfinyl, C;—C; alkylsulfonyl hodc SiR*R°R’; va

mdi nhém RZ, R® va R® doc lap 1a C,—Cs alkyl; va
(ii) it nh4t mot thanh phan b sung dugc chon tr nhom bao gdm chét hoat dong bé
mit, chit pha loang rin va chét pha loang 16ng.

Phuong n Q4. Ché phim chira (i) hop chit c6 Céng thirc 1a va hop chit ¢6 Cong
thirc 1b, trong d6 ty 1€ cua 1b véi la it nhit 13 85:15; va
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trong do R?1a H; hoic C,—Cg alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C5—Cs
xycloalkyl, C,—Cs alkylcarbonyl, C,—Cg alkoxycarbonyl, C1—Cg alkylthio
hoic C;—Cs alkylsulfonyl, mdi nhém nay khong duoc thé hodc dugc thé
bang it nhat mot nhém R

R3 13 C,—Cy4 alkyl, C,—C;¢ alkenyl, C,—Ci6 alkynyl hodc C;—Cg xycloalkyl, mdi
nhém nay khong dugc thé hodc duge thé bang it nhit mot nhém R®;

R*1a Cl, Br, I, CH;, CF; hoic xyano;

mbi nhém R doc 1ap 13 halogen, xyano, C,—Cs alkoxy, C;—C; xycloalkyl, C—C;
alkylthio, C;—C; alkylsulfinyl hodc C,—C; alkylsulfonyl;

mbi nhém R® doc 14p 13 halogen, xyano, C,—C; alkoxy, C3—Cs xycloalkyl, C-Cs
alkylthio, C;~Cs alkylsulfinyl, C;—C; alkylsulfonyl hodc SiR?R°R®: va

mdi nhém R?, R® va R doc 1ap 14 C,—Cg alkyl; va
(ii) it nhat mot thanh phén bd sung dugc chon tir nhém bao gdm chét hoat dong bé
mit, chét pha lodng ran va chét pha loang léng.

Phuong 4n Q5. Ché pham chta (i) hop chét c6 Cong thirc 1a va hop chét c6 Cong
thirc 1b, trong d6 ty 1€ cta 1b véi la it nhét 13 95:5; va

trong do R?1a H; hoic C,—Cs alkyl, C,—Cg alkenyl, C,—Cy alkynyl, C3—Cs
xycloalkyl, C,~Cs alkylcarbonyl, C,—Cg alkoxycarbonyl, C1—Cg alkylthio
hoic C,—Cs alkylsulfonyl, mdi nhém nay khong dugc thé hodc dugc thé
bang it nhat mot nhém R’;

R? 14 C,—Cy alkyl, C,—Cy6 alkenyl, C,—Ci6 alkynyl hodc C;—Cg xycloalkyl, mdi
nhom nay khong duge thé hodc dugc thé béng it nhat mot nhom R6;

R*1a Cl, Br, I, CH;, CF; hoic xyano;

mdi nhém R’ doc 1ap 12 halogen, xyano, C,—C; alkoxy, C3~Cs xycloalkyl, C;—Cs
alkylthio, C,—C; alkylsulfinyl hodc C,—C; alkylsulfonyl;

mbi nhém R® doc 14p 12 halogen, xyano, C,—Cj alkoxy, C;—Cs xycloalkyl, C;—Cs
alkylthio, C,~C; alkylsulfinyl, C;—C; alkylsulfonyl hodc SiR*R’R’; va

mbdi nhém R?, R® va R° doc 1ap 14 C,—Cs alkyl; va
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(ii) it nhét mot thanh phén bd sung dugc chon tir nhém bao gém chét hoat dong bé
mit, chat pha lodng rén v chét pha loéng 1éng.

Phuong 4n Q6. Ché pham chta (i) hop chét c6 Coéng thirc 1a va hop chét c6 Cong
thirc 1b, trong d6 ty 1€ cia 1b véi la it nhét 13 97:3; va

trong d6 R? 1a H; hogic C,—Cg alkyl, C~Cs alkenyl, C,—Cs alkynyl, C5—Cs
xycloalkyl, C,—Cs alkylcarbonyl, C,—Cs alkoxycarbonyl, C,—Cs alkylthio
hogc C;—Cy alkylsulfonyl, mdi nhém nay khong dugc thé hodic duoc thé
béng it nhit mot nhom R

R® 12 C,—C 4 alkyl, C,—Ci alkenyl, C,—Cy¢ alkynyl hodc Cs~Cg xycloalkyl, mdi
nhém nay khong duogc thé hodc duge thé bing it nhit mot nhém R’

R*1a Cl, Br, I, CH;, CF; hoic xyano;

mdi nhém R’ dodc lap 1a halogen, xyano, C;—Cs alkoxy, C5—Cs xycloalkyl, C—Cs
alkylthio, C,—C; alkylsulfinyl hodc C,—C; alkylsulfonyl;

mdi nhém R® doc lap 12 halogen, xyano, C;—C; alkoxy, C3—Cg xycloalkyl, C;—C;
alkylthio, C,—C; alkylsulfinyl, C,—C; alkylsulfonyl hodc SiR*R°R®; va

mdi nhém R%, R® va R® doc 1ap 1a C1—Cy alkyl; va

(ii) it nhit mot thanh phan bd sung duge chon tr nhém bao gbm chét hoat dong bé
mit, chét pha lodng rin va chét pha lodng 1éng.

Phuong 4n Q7. Ché phdm chira (i) hop chét c6 Cong thire 1a va hop chat c6 Cong
thitc 1b, trong d6 ty 16 ciia 1b v6i 1a it nhat 12 99:1; va

trong d6 R? 14 H; hodc C,—Cg alkyl, C,~Cg alkenyl, C,—Cs alkynyl, C3—Cs
xycloalkyl, C,—Cs alkylcarbonyl, C,—Cs alkoxycarbonyl, C;—Cs alkylthio
hodc C;~Cg alkylsulfonyl, m&i nhém nay khong dugc thé hogc duge thé
bing it nhit mot nhém R’;

R? 13 C,—C ¢ alkyl, C,—Cy alkenyl, C,—C;¢ alkynyl hodc C;—Cg xycloalkyl, mdi
nhom nay khong duoc thé hodc duoc thé béng it nhAt mot nhom R6;

R*14 Cl, Br, I, CHs, CF; hoic xyano;

mdi nhém R’ doc 14p 14 halogen, xyano, C;—C; alkoxy, Cs—Cs xycloalkyl, C;—Cs
alkylthio, C;—C; alkylsulfinyl hodc C;—C; alkylsulfonyl;
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mdi nhém R® doc 14p 13 halogen, xyano, C;—C; alkoxy, C5—C¢ xycloalkyl, C;—C;
alkylthio, C;—Cj3 alkylsulfinyl, C,—C; alkylsulfonyl hodc SiR?R°R; va

mdi nhém R?, R® va R® doc 1ap 1& C,—Cg alkyl; va

(ii) it nhat mot thanh phan bd sung duge chon tir nhém bao gbm chét hoat dong bé
mit, chat pha lofing ran va chét pha loing léng.

Phuong 4n Q8. Ché phim chira (i) hop chét c6 Cong thirc 1a va hop chét ¢ Cong
thic 1b, trong d6 ty 1€ ciia 1b vai la is essentially 100:0; va

trong do R%*1a H; hoic C,—Cs alkyl, C,—Cs alkenyl, C,—Cq alkynyl, C3-Cs
xycloalkyl, C,—Cs alkylcarbonyl, C,—Cs alkoxycarbonyl, C;—Cs alkylthio
hoic C,—C; alkylsulfonyl, mdi nhém ndy khong dugc thé hoac duoc thé
bing it nhit mot nhém R>;

R*14 C,—Cyg alkyl, C,—C,¢ alkenyl, C,—C alkynyl hodc C5—Cs xycloalkyl, mdi
nhém nay khong duge thé hoac dugc thé béng it nhat mot nhom R6;

R*1a Cl, Br, I, CHs, CF; hoic xyano;

mbi nhém R’ ddc 1ap 1 halogen, xyano, C;—C; alkoxy, C5—Cs xycloalkyl, C;—C;
alkylthio, C,—C; alkylsulfinyl hodc C,—C; alkylsulfonyl;

mdi nhém R® doc lap 12 halogen, xyano, C;—Cs alkoxy, C3—Cs xycloalkyl, C;—Cs3
alkylthio, C,—C; alkylsulfinyl, C;—C; alkylsulfonyl hodc SiRaRbRc; va

mdi nhém R?, R® va R® doc 1ap 1a C,—Cj alkyl; va

(ii) it nhét mdt thanh phan bd sung dugc chon tir nhém bao gbm chit hoat dong bé

mit, chit pha lodng rén va chét pha lo3ng léng.

Phuong 4n R1. Phuong phép dé phong trir giun tron tri ngy trong dat, phuong phap

nay bao gom viéc cho giun tron hodc méi truong ciia nd tiep xic véi mot luong hitu

hiéu v& mit sinh hoc hop chét duge chon tir Cong thirc 2,

Q Rla Rlb

QITTR3
R2

2
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trong do:

Q 1a vong furan, thiophen hodc thiazol duoc thé bing R nguyén tir cacbon lién
k& v6i nguyén tir cacbon ma qua d6 vong furan, thiophen hoic thiazol dugc
lién két v6i phan con lai ciia Cong thirc 2;

R™1a C;—C; alkyl hoic C3—Cg xycloalkyl, mdi nhém nay khong dugc thé hoic
duge thé béng it nhAt mdt nhém RS;

R'® 12 H hoic C;—C5 alkyl; hodc

R™vaR'™ cung nhau cung véi nguyén tir cacbon ma ching gin vao tao thanh
vong xycloalkyl c6 tir 3 dén 6 canh, khong duge thé hodc duoc thé bang it
nhit m6t nhém R,S;

R’ 13 H; hoic C;—Cg alkyl, C,—Cg alkenyl, C—Cg alkynyl, C3—Cg xycloalkyl,
C,—Cg alkylcarbonyl, C,—Cg alkoxycarbonyl, C1—Cs alkylthio hodc C1—Cs
alkylsulfonyl, mdi nhém nay khong dugc thé hoac duoc thé bang it nhét
mot nhém R;

R® 13 C,—Cyg alkyl, C,—C4 alkenyl, Co—Cig alkynyl hosic C3—Cs xycloalkyl, mbi
nhom nay khong duoc thé hodc dugc thé béng it nhAt mot nhém R6;

R 13 Cl, Br, I, CH3, CF3 hoac xyano; voi didu kién 13 khi R*1a Me, thi R’ khong
phai 1a khong dugc thé C, alkyl;

mdi nhém R’ ddc 14p 1a halogen, xyano, C;—Cs alkoxy, C3—C¢ xycloalkyl, C1—Cs
alkylthio, C;—Cj3 alkylsulfinyl, hodc C;—Cj3 alkylsulfonyl;

mdi nhém RS ddc 14p 1a halogen, xyano, C;—Cj alkoxy, C3—Cg xycloalkyl, C;—Cs
alkylthio, C;—Cj3 alkylsulfinyl, C;—Cj3 alkylsulfonyl hodc SiRaRbRc; va

* mdinhom R?, R® va R® doc 1ap 1a C—Cg alkyl.

Phuong 4n R2. Phuong phép theo Phuong 4n R1, trong d6 Q dugc chon tir nhém

bao gom:
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Q-1 Q-2 Q-3 Q-4
Phuong 4n R3. Phuong phép theo Phuong 4n R1, trong d6 Q 14 Q-1.
Céc phuong 4n dic biét bao gdm hop chét c6 Cong thirc 1 va 1b dugc chon tir
nhém bao gdm (S6 hop chit 13 trong Bang danh muc A-C2):

hop chit9;

hop chéat 11;
hop chit 26;
hop chét 40;
hop chit 43;
hop chét 78;
hop chét 80; va
hop chat 84.

Céac phuong an déc biét further bao gdm hop chét c6 Cong thire 1b duoc chon tir
nhém bao gdm (S8 hop chét 14 trong Bang danh muc A-C2):

hop chét 9;

hop chét 11;
hop chét 26;
hop chét 40;
hop chét 43;
hop chét 78;
hop chit 80; va

hop chét 84. |
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Péng luu ¥ 13 hop chét theo séng ché dugc dic trung boi sy chuyén hoa thuan lgi
va/hoic kiu tdn du dit va cé hoat tinh phong trix phd giun tron ky sinh trong néng
nghiép va phi néng nghiép.

Dic biét lvu ¥ 13 cac phuong 4n cia sang ché vi Iy do phd phong trir giun tron ky
sinh va ¥ nghia kinh t€, bao vé cdy nong nghiép khoi thuong tbn do giun tron ky sinh
gdy ra bang cach phong trir giun tron ky sinh 1. Hop chit theo sang ché dugc quan
tam vi dic didm hoan chuyén thuan loi ctia ching hodc ndi hép trong cdy cling bao vé
14 hodc cac phan khac ciia cdy khong truc tiép duoc tiép xtic v6i hop chét c6 Cong

thire 1, 1a hodc 1b hodc ché phim chira hop chét nay.

Céc phuong an thuc hién cfing duoc uu tién theo sang ché 13 cac ché pham chira
hop chét ctia cac phuong 4n thyc hién bét ky trén day, cling nhu cac phuong 4n thuc
hién bit ky khac theo sang ché, va hdn hop bt ky clia ching, va it nhét mot thanh
phan bd sung dugce chon tr nhém bao gbm chét hoat dong b& mit, chit pha losing rin
va chét pha loang 10ng, ché phdm nay tuy ¥ con bao gbm it nhit mot chét hodc hoat

chét sinh hoc b6 sung.

Céc phuong 4an thyc hién cling dugc uu tién theo sang ché 14 cac ché phim dé
phong trir giun tron ky sinh chia lugng hiru hi¢u sinh hoc hop chét cta cac phuong 4n
thuc hién bit ky trén déy, cling nhu cdc phuong an thuc hién bét ky khac theo sang
ché, va hdn hop bat ky cia chiing, va it nhit mot thanh phin bd sung duge chon tir
nhém bao gdm chét hoat dong bé mit, chit pha loing ran va chét pha lodng 16ng, ché
phim nay tuy ¥ con chira lugng hitu hiéu sinh hoc cua it nhit mot chit hoic hoat chét
sinh hoc bd sung. Cac phuong 4n thuc hién theo sang ché con gém cac phwong phép
phong trir giun tron ky sinh bao gbm buéc cho giun tron ky sinh hodc moéi truong clia
n6 tiép xtic véi luong hitu hiéu sinh hoc hop chét clia cac phuong 4n thyc hién bat ky

trén day (vi du, ché pham theo séng ché).

Céac phuong 4n thuc hién theo sang ché cling gdm ché phdm chira hop chét clia
cac phuong 4n thuc hién bét ky trén day & dang ché pham long tudi d4t. Cac phuong
4n thuc hién theo sang ché con gdm cac phuong phap phong trir giun tron ky sinh bao
gdm buée cho dat tiép xtc voi ché phim léng & dang ngdm vao dit chira lugng hitu

hiéu sinh hoc hop chét caa céc phuong 4n thuc hién bét ky trén day.
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Céac phuong an thuc hién theo sang ché ciing gdm ché phdm phun dé phong trir
giun tron ky sinh chita lugng hitu hiéu sinh hoc hop chét cia cac phuong 4n thuc hién
bét ky trén day va chit diy. Cac phuong 4n thuc hién theo sang ché con gém ché phim
moi d& phong trir giun tron ky sinh chita lugng hitu hiéu sinh hoc hop chit cua cac
phuong 4n thuc hién bét ky trén day, mot hodc nhiéu nguyén liéu thic in, tuy y chét
hap dAn, va tuy ¥ chét gitr Am. ‘

Céac phuong an theo sang ché ciing bao gdm phuong phap béo vé hat khoi giun
tron ky sinh bao gdm bude cho hat tiép xtic véi luong hiru hiéu sinh hoc cua hop chét

cta cac phuong an thuc hién bat ky trén déy.

Phuong 4n ciia sang ché cling bao gdm phuong phap phong trir giun tron ky sinh
bao gdm budc cho giun tron ky sinh hodc moi truong xung quanh chung tiép xic véi
hop chét c6 Cong thiic 1, 1a hodc 1b hodc Cong thic 2 (vi du, dudi dang ché phim
dugc mo ta trong ban mo ta nay) voi lugng hitu hiéu v& mit sinh hoc, véi didu kién
phuong phép nay khong phai 1a phuong phap sir dung thudc dé diéu tri cho ngudi hodc

dong vét.

Sang ché con dé cap dén phuong phap, trong d6 giun tron ky sinh hodc moi
truong cua ndé dugc ti’ép xtc véi ché phém chtra Iuong hitu hiéu c6 tac dung v& mit
sinh hoc hop chit c6 Cong thirc 1, 1a, 1b hodc 2, va it nhdt mot thanh phan bd sung
duoc chon tr nhém bao gdm chat hoat dong bé mat, chit pha lodng rin va chat pha
lodng 16ng, ché phim nay con tly ¥ chira lugng hitu hiéu c6 tic dung vé mit sinh hoc
it nhit mdt hop chét hodc tac nhan cb hoat tinh sinh hoc bd sung, véi diéu kién 1a
phuong phéap nay khong phai la phuong phap st dﬁng thudc dé diéu tri cho ngudi hoic
dong vat.

Mot hodc nhiéu phuong phap trong s6 cac phuong phép va céc dang bién ddi sau
nhu duoc mé ta trén cac So dd tir 1-3 ¢6 thé sir dung d& didu ché hop chét c6 cong
thirc 1, 1a, 1b va 2. Dinh nghia v& Q, Rla, R1b, R2, R3 va R trong hop chit c6 Cong
thirc 2-8b dudi day 12 nhu duge xac dinh trén day trong phin Ban chét ky thudt cta
sang ché, trir khi ¢6 quy dinh khéc. Nhiét 49 trong phong nim trong khoang tir 20 dén
25°C.

Hop chat ¢6 Cong thirc 2 c6 thé duqc' didu ché bing cach cho hop chét c6 Cong
thace 3, trong d6 LG 1a nhém 161 chuyén nhu halogen, phan (mg v6i amit c6 Cong thirc
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4 nhu duge thé hién trong So dd 1. Khi LG 13 halogen, phan mg thudng duge thuc
hién véi sy c6 mat ciia bazo va trong dung méi thich hop. Bazo thich hop bao gdm céc
amin nhu trietylamin, pyridin v picolin, mudi kim loai vé co nhu cacbonat,
bicachonat, hydroxit va alkoxit, bao gdm natri va kali cacbonat, natri va kali
bicacbonat, natri hydroxit va natri etoxit. Viéc lya chon dung méi thich h¢p s& phu
thudc vao ban chét cia LG, bazo, va céc diéu kién phan .L’mg duge chon. Dung méi
thong thudng bao gdm hydrocarbon béo nhu hexan, xyclohexan va heptan,
hydrocarbon thom nhu toluen va xylen, hydrocarb‘on> duoc halogen hda nhu
diclometan, dicloetan va clobenzen, ete nhu dietyl ete, tetrahydrofuran, dioxan va
dimetoxyetan, este nhu etyl axetat, amit nhu DMF, DMAC va N-metylpyrolidon, nitril
nhu axetonitril, keton nhu axeton va MEK, va dung mdi sinh proton phan cuc nhu

etanol va nudc.

So dd 1
O la 1b
b R R
0] R4 R! Bazo
/”\ - >< 3 Q N R3
HN R
Q LG | ,
R2 R
3 4 2

Hop chét c6 Cong thirc 2 con c6 thé dugce didu ché bang cach cho hop chit c6
Cong thirc 5 phan tng v6i amit ¢ Cong thirc 4 nhu duoc thé hién trong So d6 2. Theo
phuong phdp nay, chit phan tng k& hop amit nhu HATU (1-
[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-oxid hexaflophosphat),
EDC (1-etyl-3-(3-dimetylaminopropyl)carbodiimit) dugc sir dung. Cac diéu kién phan
trng cho phéan tmg két hop amit nay 13 da biét trong linh vuc k¥ thuat ndy.
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So dd 2
Ché&t phan O Rla Rlb
1 1b
o RS R tng két hop )]\ X
)I\ * 3 Q~ N7 TR
Q~ ToH me R |
R2 R2
5 4 2

"Hop chét c6 Cong thirc 1 13 nhém con ctia hop chét c6 Cong thirc 2, va c6 thé

dugc didu ché theo cach duoc mo ta trén ddy dé didu ché hop chit c6 Cong thirc 2.

CAu trac ddng phan ddi anh c6 Coéng thirc 1a va 1b ¢6 thé dugc didu ché nhu
duoc thé hién trong So dd 3 bing cic phuong phép va diéu kién twong tw véi céc
phuong phép dugec mo ta trong So dd 1 va 2. Vi dy, nhu dugc thé hién trong So dd 3,
két hop furan c6 Cong thirc 6 v6i amin khong dbi xtmg c6 Cong thirc 7a hodc 7b dé
14n luot thu duge hop chét c6 Cong thirc 8a hogc 8b. Céc amin c6 Cong thic 7a va 7b
13 c6 sdn & quy md cong nghiép hodc ¢ thé dwoc didu ché bang cach phan giai khong

d6i xtmg amin raxemic tong (g bang cac phuong phap di biét.

Sodd 3
0
H Me O H Me
K Bazo <
/ LG + N /U\
| BN R3 Q N R3
o} I |
R4 R2 R~
6 7a 8a  Chatddng phan
ddi anh (R)
0
(0]
H Me Bazo H-,, el
P I L
| HN R3 Q lf R
© R* 1|{2 R?
6 7b 8b  Chst dong phan
a8 anh ()

Theo cach khac, hop chét ¢c6 Cong thuc 1 ¢o thé dugc didu ché dudi dang hon
hop raxemic, va hop chat c6 Cong thirc 1a va 1b c6 thé dugc tach thanh cac chit ddng
phan d6i anh twong g ctia né bang phép séc ky cot bit dbi. Mot luong 16m cot bat dbi
d5 c6 a8 tach thudc loai ndy. |
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Hop chét c6 Céng thiic 1, 1a, 1b va 2, trong d6 R2 khong phai 12 H con ¢é thé
duge didu ché tir chét trong ty twong Ung cla né, trong do R2 12 H nh¢ phan Gng véi
alkyl, axyl dugc thé thich hop hodc chét phan tng khAc.

Can phai hiéu ring mot sd chat phan tmg va céc diéu kién phan tng duoc mé ta
trén day dé diéu ché hop chit c6 cong thic 1 ¢6 thé khong turong hop véi mot sb chirc
c6 mit trong cac san phéfn trung gian. Trong cac trudng hop nay, viéc dua trinh tu bao
vé/khtt bao vé hodc hoan chuyén nhém chirc vao quy trinh tbng hop s& gitp thu duoc
c4c san phdm mong mudn. Viéc sir dung va lya chon c4c nhém béao vé 1a dé dang dbi
v6i ngudi c6 hidu biét trong linh vuc tbng hop hoéa hoc (xem, vi du, Green, T. W.; .
Wuts, P. G. M. Protective Groups trong Organic Synthesis, 2nd ed.; Wiley: New
York, 1991). Ngudi c¢é hiéu biét trong linh vuc ndy cAn hiéu ring, trong mot s truong
hop, sau khi dua vao chit phan tng nhu dugc thé hién trong cic so dd riéng 1€, cd thé
cAn thue hién budc tdng hop bd sung khong duge mé ta chi tiét dé hoan thanh quy
trinh téng hop hop chét cé cong thirc 1. Ngudi cb hiéu biét trong linh vuc ndy ciing
can hiéu réng 6 thé cin thuc hién két hgp céac budc dugc minh hoa trong cac So dd
trén diy theo mot trinh tir ngoai trinh tw dugc thé hién cu thé dé diéu ché hop chéit c6
Cong thuc 1, 1a, 1b hodc 2

Ngudi c6 hiéu biét trong linh vuc nay ciing can hiéu rang hop chat cé Cong thirc
1, 1a, 1b hodc 2 va cac san phim trung gian dugc mo ta & ddy c6 thé tham gia vao cac
phan Ung wva dién tir, 41 nhén, gbc, kim loai hitu co, oxy ho4, va khir dé bd sung phan

tir thé hodc cai bién phan tir thé dang co.
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Vi du thwe hién sing ché

Khong cin mé ta chi tiét hon, tin ring ngudi c6 hiéu biét trong linh vuc niy bang
cach sir dung phin mé ta trén ddy c6 thé sir dung séng ché & pham vi rong nhit ctia né.
Vi vdy, cac Vi du tdng hop sau chi minh hoa va khéng gi6i han phan mo ta theo cach
bét ky. Cac budc trong cac Vi du téng hop minh hoa quy trinh cho mdi budc trong
toan bo mdt qua trinh chuyén héa, va nguyén liéu ban dau cho mdi buée c6 thé khong
nhét thiét digc diéu ché bang con dudng diéu ché cu thé c6 quy trinh dugc md ta trong
c4c Vi du hodc Budc khac. Ty 16 phin tram 13 khdi lwong chi khac 13 hdn hop dung
méi sic ky hodc trir khi ¢6 quy dinh khac. Cac phan va ty 1¢ phin trim cla hdn hop
dung méi sic ky duge tinh theo thé tich, trir khi c6 quy dinh khac. Phd 'H NMR dugc
thong bao theo trudong thip ppm tir dung dich tetrametylsilanin trong dimetylsulfoxit
(ds); “s” nghia 1a vach don, “d” nghia 13 vach d6i, “t” nghia la vach ba, “m” nghia Ia
da vach, “bm” nghia 13 da vach rong, “dd” nghia 1a vach d6i cua vach doi, va “br s”
nghia la vach don rdng. Nhiét do trong phong la nim trong khoang tir 20 dén 25°C.
“DMF” 1a N,N-dimetylformamit.

Vi du téng hop 1

Diéu ché 2-cl_o-N-[(lS)-1-Xyclopropyletyl]-3-furancarboxamit va 2-clo-N-[(1R)-1-
xyclopropyletyl]-3-furancarboxamit (hop chét 11, 44 va 45)

Buédc A: Diéu ché axit 2-clo-3-furancarboxylic

n-Buli 2,5M (6,5g, 102mmol) trong hexan & -78°C duogc thém vao dung dich
chira diisopropylamin (10,3g, 102mmol) trong THF (20ml) va hdn hop phan ¢ng dugc
lam 4m tir tir dén -40°C. Tiép d6, axit 3-furancarboxylic (5g, 4lmmol) trong THF
(20ml) dugc thém vao va hdn hop phan tmg duge khudy trong 30 phut. Hexacloetan
(10,60g, 45,68mmol) trong THF (20ml) dugc thém vao tir tir & -78°C va hdn hop phan
tng duoc khudy trong 16 gid. Phép phan tich TLC (5% MeOH trong DCM) thé hién
mtrc d6 hoan thanh ctia phan tng. Hon hop phén tng dugc 1am lanh dén 0°C, dugc toi
bang dung dich HC1 1IN, va dugc chiét biang etyl axetat (3x). L6p hitu co thu gom
duogc duge rira bing nudc mudi va 1am kho trén Na,SO, . Dung méi duge lam bay hoi
dudi 4p sudt giam va san phdm thé thu dugc dugc tinh ché bang cach ria bang dung

mdi dé thu duge 2,8g hop chit néu & d& muc nay dudi dang chét rin mau nau. 'H
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NMR (CDCl; 400 MHz): § 10,2 (br s, 1H), 7,33 (d, 1H), 6,81 (d, 1H). Phé khdi: (M-1)

=145,

Buéce B: Diéu ché 2-clo-N-[(15)-1-xyclopropyletyl]-3-furancarboxamit va 2-clo-
N-[(1R)-1-xyclopropyletyl]-3-furancarboxamit

a-Metylxyclopropanmetanamin hydroclorua (1:1) (0,75g, 6,16mmol), EDC-HCI1
(2¢, 10,27mmol), DMAP (0,83, 6,84mmol) dugc thém vio dung dich chira axit 2-clo-
3-furancarboxylic (1g, 6,84mmol) trong DCM (25ml), va hdn hop phén tmg duge
khudy & nhiét do trong phong trong 6 gid, sau thoi diém nay phép phan tich TLC (50%
etyl axetat trong ete diu mo) thé hién mitc d6 hoan thanh ctia phéan Gng. Hon hop phan
trng duoc t6i bang nudc va dugce chiét bangetyl axetat (3x). L6p hiru co thu gom dugc
dugc rira bé‘mg nudce, nudc mubi, va thi 1am kho trén Na,SO,. Dung mdi dugc 1am bay
hoi duéi 4p suat giam, va san phim thd duge tinh ché trén cot silicagel rira gidi bing
20% etyl axetat/petrolum ete @8 thu dugc 0,7g hop chit néu & d& muc ndy duéi dang
chit rén mau tring. "H NMR (CDCl;, 400 MHz): § 7,31 (d, 1H), 6,82 (d, 1H), 6,19 (br
s, 1H), 3,6 (m, 1H), 1,57 (d, 3H), 0,93 (m, 1H), 0,53 (m, 2H), 0,49 (m, 1H), 0,27 (m,
1H). Phé khéi: (M+1) =214.

Chéit ddng phan 1S va 1R dugc phén tich bing phép HPLC didu ché bat dbi, thu
dwoc hai chit ddng phan 1ap thé véi géc quay quang [a] 1a -21,5 va + 21,2 (c 0,5,

cloroform).
Vi du tdng hop 2
Diéu ché 2-clo-N-(1,2,2-trimetylpropyl)-3-furancarboxamit (hop chét 27)

Budc A: Diéu ché 2-clo-3-furancarbonyl clorua

Trong mdi trudng nito, axit 2-clo-3-furancarboxylic (1,0g, 6,8mmol) dugc tao
huyén phu trong 100ml diclometan khan. Tiép d6, oxalylclorua (0,98ml, 11,4mmol)
duoc thém vao, rdi thém tiép 1 giot DMF. Hon hop phén Gng dugc khudy qua dém, va
dung mdi tiép d6 dugc loai bé dudi 4p sudt giam dé thu dugc 852mg (76%) dau mau
vang nau. "H NMR (CDCls, 500 MHz): & 7,37 (d, J=2,4 Hz, 1H), 6,89 ppm (d, J=2,2
Hz, 1H).

Dung dich gbc dugc didu ché [75mg/5ml] trong diclometan s& dugc st dung

trong c4c phan mg tiép theo.
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Buéc B: Diéu ché 2-clo-N-(1,2,2-trimetylpropyl)-3-furancarboxamit

3-Amino-2,2-dimetylbutan (90ul, 0,67mmol) dugc thém vao dung dich chwa 2-
clo-3-furancarbonyl clorua (100mg, 0,61mmol) trong 6,6ml diclometan khan trong
mdi trudng nito. Tiép do, trietylamin (136p1, 0,98mmol) dugc thém vao va hén hop
phén tmg dugc khudy & nhiét @ trong phong qua dém. Dung dich thu dugc nay tiép
theo duoc rra béng nude, duoc ¢d voi su cb mit cia Celite®, va duge tinh ché béng
phép shc ky (0-20% EtOAc:hexan) dé thu duge 64mg (46%) hop chit néu & d& muc
nay dudi dang diu mau vang nau. '"H NMR (CDCl3, 500MHz): 8 7,32 (d, /=2,2 Hz,
1H), 6,85 (d, /=2,2 Hz, 1H), 6,12-6,20 (m, 1H), 4,05 (dq, /=9.5, 6,8 Hz, 1H), 1,15 (d,
J=6.8 Hz, 3H), 0,84-1,06 ppm (s, 9H). LC/MS m/z [M-+H]": 230,3,

Vi du téng hop 2a
Diéu ché 2-clo-N-[(1S5)-1,2,2-trimetylpropyl]-3-furancarboxamit (hop chat 40)

Buéc A: Diéu ché 2-clo-N-[(15)-1,2,2-trimetylpropyl]-3-furancarboxamit

(S)-(+)-3-amino-2,2-dimetylbutan (67pl, 0,50mmol) trong moi truong nito dugce
thém vao dung dich chira 2-clo-3-furancarbonyl clorua (75mg, 0,46mmol) trong Sml
diclometan khan. Tiép do, trietylamin (188ul, 1,35mmol) duoc thém vao va hdn hop
phan tng dugc khudy & nhiét @6 trong phong qua dém. Dung dich thu dugc nay tiép
theo dugc ria béng nuége, duoc ¢d véi su c6 mat cia Celite®, va dugc tinh ché béng
phép sac ky (0-20% EtOAc:hexan) dé thu dugc 33mg (31%) hop chét néu & dé muc
nay duéi dang chat rin mau tring. 'H NMR (CDCls, 500MHz): & 7,32 (d, /=2,2 Hz,
1H), 6,85 (d, J/=2,2 Hz, 1H), 6,12-6,20 (m, 1H), 4,05 (dq, J=9.5, 6,8 Hz, 1H), 1,15 (d,
J=6,8 Hz, 3H), 0,84-1,06 ppm (s, 9H). LC/MS m/z [M+H]": 2304, [0] +10,7° (c 3,65,

metanol).
Vi du tong hop 2b
Diéu ché 2-clo-N-[(1R)-1,2,2-trimetylpropyl]-3-furancarboxamit (hgp chit 41)

Buéc A: Diéu ché 2-clo-N-[(1R)-1,2,2-trimetylpropyl]-3-furancarboxamit

(R)—(+)-3-arrﬁno-Z,Z—dimetylbutan' (67ul, 0,50mmol) dugc thém vao dung dich
chira 2-clo-3-furancarbonyl clorua (75mg, 0,46mmol) trong 5ml diclometan khan

trong moi trudng nito. Tiép d6, trietylamin (188ul, 1,35mmol) dugc thém vao va hén
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hop phén Ung du:c_i'c khudy & nhiét d6 trong phong qua dém. Dung dich thu dugc nay
tiép theo duoc rira béng nude, duoc cd véi su cd mit cia Celite®, va duge tinh ché
bing phép sic ky (0-20% EtOAc:hexan) dé thu dugc 38mg (36%) hop chat néu & dé
muc ndy dudi dang chét rin mau tring. '"H NMR (CDCl3, 500MHz): § 7,32 (d, J/=2,2
Hz, 1H), 6,85 (d, /=2,2 Hz, 1H), 6,12-6,20 (m, 1H), 4,05 (dq, J=9,5, 6,8 Hz, 1H), 1,15
(d, J=6,8 Hz, 3H), 0,84-1,06 ppm (s, 9H). LC/MS m/z [M+H]": 230,3, [a] -9,09° (c
3,85, metanol).

Hop chit cu thé c6 Céng thic 1, 1a, 1b hodc 2, dugc diéu ché bang céc phuong
phép va bién thé nhu dugc mb ta trong cac So dd tir 1 dén 3 va cac Vi du téng hop 1,
2,2a va 2b trén day, s& duge thé hién trong Bang chi s6 du6i ddy. Céc chit viét tit sau
day c6 thé s& dugc sir dung: Cmpd 1a Hop chét, 713 bac ba, Me 12 metyl, va Et 13 etyl.
"_" trong doan cAu triic dé chi diém gin ctia doan nay véi phan con lai ctia phan tir.
Chit viét tit “Vi du” 12 “Vi du” va duoc tiép theo bing sb chi Vi du téng hop ma hop
chét dugc didu ché.

Cot ¢6 titu d& “MS” chira dir lidu v& phd khdi. Cot c6 tieu d& “MP” chira dit liéu
vé khoang néng chay. Trong cic trudng hgp ma cdt duy nht c6 tiéu dé “MS/MP”, dix
litu trong cdt nay s& chia khoang (vi du, 120-122) 13 khodng nong chay, la khoéng
diém néng chay, trong khi dit liéu trong cot nay chira s& don (vi du, 208,1) 12 dit ligu
khéi phé. Déi voi dit lidu khéi phd, gi4 tri chinh xéc duge bao céo 14 khdi lugng phan
tir cta ion phan tir quan sat dugc bang cach bd sung HT (phan tr lugng bang 1) vao
phén tir c6 do gidu ddng vi 16n nhét (tic 1a M). Céc dinh khéi phd duge bao cio quan
sét dugc bang cach st dung phuong phép ion héa bing héa hoc tai &p sut khi quyén

(AP™).
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1) Béangchisd A
O R' Me
N R3
/ l | ;
o) ¢ R
R*1a Me
Hop chit s6 R' R’ R? MS MP
1 H H —CH(Me)Et 75-78
2 H Me xyclopropyl 208,1
3 H H metyl 80-83
4 H H isopropyl 68-71
5 H H propyl * *
6 H H xyclopropyl 64-68
7 Me H xyclopropyl 78-82
80 H H —CH,C(Me); 104-108
R*1aCl
Hop chit sb R' R? R’ MS MP
3 Me | H xyclopropyl 62-63
9 H H —CH,CH,(xyclopropyl) 2421
10 Me | H isopropyl 2303 | .
11 (Vidul) H H xyclopropyl 82-86
12 Me | H —CH,0OMe * *
13 H H —CH,0OMe 55-56
14 Me | H —CH,SMe 59-60
15 Me | H —CH,SO,Me 100-101
16 H H etyl 85-86
17 H H propyl * *
18 Me | H —CH,C(Me); * *
19 H H —CH,CH(Me), 230,3
20 H H xyclopentyl 242 4
21 H H xyclohexyl 2564
22 H H 1-metylxyclopropyl 2283
23 H H xyclobutyl 228,3
24 H H —CF; 2423
25 Me | H —CH,S(O)Me 134-135
26 H H isopropyl 81-84
27 (Vidu2) H H t-butyl 2304
28 H H —CH,SMe 2343
29 H H pentyl 244 4
30 H H 4-metylpentyl 2584
31 H | Me xyclopropyl 2292
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78 | H | H | —CH,C(Me); | 2443 |
R*1aBr
Hop chét sb R' | R? R’ MS MP
32 H H xyclopropyl 54-57
33 H H isopropyl 58-59
34 H H propyl *
35 H H t-butyl *
R'IACN
Hop chit sb R' R* R’ MS
79 H | H —C(Me),Et 2352
97 H H —CH,C(Me), *
98 H H —CH,CH(Me), *
RYIAT
Hop chét sb R' | R? R’ MS MP
83 H | H —CH,C(Me)s 63-72
88 H H t-butyl 3224

* Xem Béng chi s§ D dbi véi dir liéu 1H NMR.
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2)  Béng chisd B-1
Q9 H Me
N R3
(0] R
R* 12 Me
Hop chét s v &3 MP Quay quang
36 xyclopropyl 70-73
39 , t-butyl 63-64
84 —CH,C(Me); 130-134 -30,35 (¢ 0,1, cloroform)
96 - isopropyl 51-55
R'1aCI
Hop chét sb R’ MS MP Quay gquang
41 (Vi du 2b) t-butyl 230,3 -9,09 (¢ 3,85, metanol)
45 (Vidul) xyclopropyl 144-148 -21,5 (¢ 0,1, cloroform)
75 isopropyl 216,1 -20,0 (¢ 0,1, cloroform)
76 etyl 64-65
R*12 Br
Hop chit s6 R’ MP Quay quang
38 t-butyl 89-90
74 xyclopropyl 70-73
R'IAT
Hop chét sd R_3 MS MP Quay gquang
86 t-butyl 322.1 . -12,66 (¢ 0,4, cloroform)
102 —CH,C(Me); 94-98 -22,8 (¢ 0,25, cloroform)
3)
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4) Béng chi s§ B-2
Q H Me
R3
0O R4
R'1aMe
Hop chit sb R’ MS MP Quay quang
37 xyclopropyl 70-73
85 —CH,C(Me); 132-136 | +23,62 (¢ 0,25, cloroform)
94 t-butyl 2134 '
101 isopropyl 53-54
R'1ACI
Hop chit s R’ MS MP Quay quang
40 (Vi du 2a) t-butyl 2304 +10,7 (c 3,65, metanol)
43 isopropyl * * +22,0 (¢ 0,1, cloroform)
44 (Vidu 1) xyclopropyl 81-85 +21,2 (¢ 0,1, cloroform)
77 etyl 64-65
R*1aBr |
Hop chit sb R’ MP Quay quang
42 t-butyl 90-91
73 xyclopropyl 71-75
R'IAI
Hop chét s R’ MS MP Quay quang
87 t-butyl 322,1 +19,2 (¢ 0,5, cloroform)
103 —CH,C(Me); | 92-96 +11,2 (¢ 0,25, cloroform)

* Xem Bang chi s6 D déi v6i dir liéu IH NMR.
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5)  Bang chisd C-1

O Rl a Rlb
Q N R3
b
RIIAH
Hop chét sb 0 R R R’ MS/MP
110-
46 2-metyl-3-furanyl xyclopropyl H | xyclopropyl 115
47 2-metyl-3-furanyl -CH,CH xyclopropyl *
48 3-metyl-2-thienyl Me H isopropyl | 84-88
49 3-flo-2-thienyl Me H | xyclopropyl | 72-76
50 3-bromo-2-thienyl Me H | xyclopropyl | 41-44
51 2-clo-3-furanyl -CH,CH xyclopropyl | 82-83
: 121-
52 3-metyl-2-thienyl xyclopropyl H | xyclopropyl 125
53 2-clo-3-furanyl etyl H | xyclopropyl | 74-77
54 2-clo-3-furanyl etyl H —CH,OMe | 54-55
55 5-iodo-2-metyl-4-thiazolyl metyl H | xyclopropyl | 337,3
56 5-iodo-4-thiazolyl metyl H | xyclopropyl | 3233
57 2-clo-4-i0do-5-thiazolyl metyl H | xyclopropyl | 357,2
58 3-metylthio-2-thienyl metyl H | xyclopropyl | 2423
59 2-bromo-5-thiazolyl metyl H | xyclopropyl | 277,2
60 2-metyl-5-thiazolyl metyl H | xyclopropyl | 2113
61 5-thiazolyl metyl H | xyclopropyl | 197,3
62 5-clo-4-thiazolyl metyl H | xyclopropyl | 231,3
63 5-bromo-4-thiazolyl metyl H | xyclopropyl | 275,2
64 3-metoxy-2-thienyl metyl H | xyclopropyl | 60-62
65 3-(triflometyl)-2-thienyl metyl H | xyclopropyl | 65-68
66 2-clo-3-furanyl xyclopropyl | H triflometyl 11(())16_
67 2-metyl-3-furanyl etyl H | xyclopropyl | 76-80
68 3-clo-2-thienyl xyclopropyl | H | xyclopropyl 1166%-
69 2-thienyl metyl H | xyclopropyl 11136-
70 4-metyl-5-thiazolyl metyl H | xyclopropyl | 2114
71 4-thiazolyl metyl - H | xyclopropyl | 197,3
72 5-(triflometyl)-4-thiazolyl metyl H | xyclopropyl | 265,3
82 4-metyl-5-thiazolyl metyl H t-butyl 111;;-
3-(1,1-dimetyletyl)-2- : ,
89 thienyl metyl H isopropyl | 67-68
3-(1,1-dimetyletyl)-2- ,
90 _ thieny] metyl H t-butyl 68-69
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93 5-bromo-4-thiazolyl metyl metyl | -CH,OMe | 2932
99 2-metyl-3-furanyl t-butyl H t-butyl 285,1
* Xem Bang chi sé D d6i véi dix lisu 1H NMR.
6) Bang chi s6 C-2
O Rla Rlb
Q N R3
b
REIAH |
Hop chét sb Q R?[R®| R’ | MS/MP Quay quang
. t- 125- +33,9 (¢ 0,1,
81 4-mefyl-5-thiazolyl | /| H butyl | 129 cloroform)
3-(1,1dimetyletyl)-2- t- -33,1(c 0,8,
o1 thieny] H  Me |y | 4248 cloroform)
3-(1,1dimetyletyl)-2- t- +17,3 (¢ 0,79,
92 thienyl Me | H butyl o453 cloroform)
. t- +26,4 (¢ 0,78,
95 3-xyano-2-thienyl | Me | H butyl 2373 cloroform)
) I -35,1 (¢ 0,77,
100 4-metyl-3-thienyl | Me | H butyl 2103 cloroform)
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Bang chi sd D

Hop | Dit ligu lH NMRa
chat sb
5 | "HNMR (CDCI3) 87,26 (s, 1H), 6,41 (s, 1H), 5,44 (br s, 1H), 4,15 (m, 1H),
2,58 (s, 3H), 1,50 (m, 2H), 1,30 (m, 2H), 1,20 (d, 3H), 0,93 (t, 3H),
12 |'HNMR(CDCI3) & 7,29 (d, 1H), 6,78 (s, 1H), 6,50 (br s, 1H), 3,41 (s, 3H), 3,41
(s, 2H), 1,45 (s, 6H),
17 | *HNMR (CDCI3) § 7,31 (s, 1H), 6,82 (s, 1H), 6,00 (br s, 1H), 4,18 (m, 1H), 1,5
(m, 2H), 1,30 (m, 2H), 1,22 (d, 1H), 0,95 (t, 3H),
18 | 'HNMR (CDCI3) & 7,31 (s, 1H), 6,82 (s, 1H), 6,20 (br s, 1H), 1,85 (s, 2H), 1,50
(s, 6H), 1,02 (s, 9H), | |
34 | "HNMR (CDCl3) § 7,45 (s, 1H), 6,80 (s, 1H), 6,05 (br s, 1H), 4,18 (m, 1H),
1,50 (m, 2H), 1,30 (m, 2H), 1,23 (d, 3H), 0,95 (t, 3H),
35 | *HNMR (CDCl3) § 7,46 (s, 1H), 6,87 (s, 1H), 6,22 (br s, 1H), 4,07 (m, 1H),
1,17 (d, 3H), 0,97 (d, 6H),
43 | ™M NMR (CDCI3) § 7,32 (s, 1H), 6,84 (s, 1H), 6,25 (br s, 1H), 4,06 (m, 1H),
1,79 (m, 1H), 1,17 (d, 3H), 0,96 (d, 6H),
47 | "HNMR (CDCI3) & 7,08 (s, 1H), 6,23 (s, 1H), 6,00 (br s, 1H), 2,42 (s, 3H), 1,35
(m, 1H), 0,60 (m, 2H), 0,50 (m, 2H), 0,28 (m, 2H), 0,02 (m, 2H),
97 | "HNMR (CDCl3) § 7,46 (s, 1H), 6,47 (s, 1H), 5,24 (br s, 1H), 4,13 (m, 1H),
1,49-1,42 (m, 2H), 1,24-1,19 (m, 3H), 0,95 (s, 9H),
98 | "HNMR (CDCl3) & 7,42 (s, 1H), 6,59 (br s, 1H), 4,24-4,20 (m, 1H), 1,63 (m,

1H), 1,55-1,44 (m, 1H), 1,35-1,28 {m, 1H), 1,21 (d, 3H), 0,92-0,91 (m, 6H),

Dit liéu @1H NMR & phén triéu (ppm) giam tir tetrametylsilan. Viéc két hop

dugc ky hiéu béng: vach don (s), vach don rong (br s), vach doéi (d), vach ba (t),

vach da (m), vach do6i cia vach doi (dd), vach doi cua vach ba (dt), vach rong (br).

Hop chét theo sang ché thuong dugc st dung lam hoat chét diét co trong ché

pham, tirc 13 thanh phdn, véi it nhit mét thanh phan bd sung duge chon tir nhém bao

gdm chit hoat dong bé mat, chat pha lodng dang rin va chét pha loing dang 1dng;

dung 1am chit mang. Céc thanh phén ciia ché pham hodc hdn hop dugc chon phi hop

v6i cac tinh chét 1y hoc clia hoat chét, kiéu ding va cac yéu t6 mdi trudng nhu loai dét,

do am va nhiét do.
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Dang pha ché hitu ich bao gdm ca ché phdm dang 16ng va ché phim dang rén.
Ché phim dang 1éng bao gbm dung dich (bao gdm dang c¢6 dic dé nhii héa), huyén
phu, nhil twong (bao gdm vi nhii trong va/hoic nhil twrong dau trong nudc) va cic dang
trong tu tuy ¥ c6 thé dugc 1am dic thanh cic gel. Ché phdm dang 16ng chita nudc
thuong 1a dang c6 dic tan, dang ¢ dac hdn dich, hén dich vién nang, nhil twong co
dic, vi nhii twong, nhil tvong dau trong nuéc, chit c6 dic d& chay va nhil tuong-huyén 7
phi. Ché phdm dang 16ng khong chira nudec thudng 14 dang co dic dé nhii héa, dang cd

dic vi nhii héa, dang c6 dic dé phan tAn va dang phén tén dang dau.

Dang thong thudong cia ché phém dang rén 14 dang bot réc, bot, dang hat, dang
vién tron, vién hinh thoi, vién nén, dang mang bao (chira cac 16p phu hat) va cac dang
twong tw, c¢6 thé d& phan tan trong nudc (“thdm wét”) hoic hda tan trong nude. Lép
mang va I6p phi dugc tao ra tir cac dung dich tao mang hodc huyén phu d& chay dic
biét hiru ich ding d& xir 1y hat. Hoat chét c6 thé dugc bao (vi) nang va con dugce tao
thanh hén dich hodc ché phém ran; theo cach khac, toan bd ché phém chtra hoat chét
c¢6 thé duoc bao nang (hodc “duge bao ngoai”). Viéc bao nang ndy cb thé kiém soat
hodc 1am chdm qué trinh gi4i phéng hoat chat. Hat d& nhii héa két hop duoc cac uu
diém cuia ca ché phém dang c6 dac d& nhii hoa 1an ché phim dang hat kho. Ché phim

dam dic duoc sir dung chu yéu 1am chét trung gian dé pha ché tiép.

Ché phim dang phun thudng duge dua vio moi trudong thich hop trude khi
phun. Ché phim dang 1ong va dang ran nhu vy dugc pha ché dé dugc pha loing mot
cach dé dang trong mdi trudng phun, thuong 13 nude, nhung ddi khi 1a moi trudng
thich hop khac nhu hydrocacbon thom hodc parafin hodc dau thuc vat. Luong dung
dich d@é phun co thé nim trong khoang tir mot t6i mot vai nghin lit cho mdt hecta,
nhung thuong 13 nim trong khoang tir mudi téi vai trim lit cho mot hecta. Ché phdm
phun c6 thé dugc tron sén trong thing véi nuée hodc moi trudng thich hop khac dung
d& xir 1y 14 bing cach phun 1én khong trung hodc dua vao d4t, hodc dwa vao mdi
truong sinh truéng cua thuc vat. Ché phim dang 16ng va dang ran c6 thé duoc dinh

luong truc tiép trong hé tudi phun hodc duge dinh lugng trong ranh khi gieo tréng.

Ché phim thudng chira lugng hitu hidu ctia hoat chit, chat pha lofing va chat
hoat dong bé mit trong khoang gan ding sau diy d8 téng luong 13 100 phan tram khébi

lugng.
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Phan tram khéi lugng

Hoat chét
Chét pha Chét hoat dong
lodng bé mat
Hat, vién nén Véi bot dé hoa tan 0,001-90 0-99,999 0-15
trong nudc va dé phén tan trong
nugc V
Thé phén tin dang dau, huyén 1-50 40-99 0-50
phu, nhii trong, dung dich (bao
gbm dang c6 dic dé nhii héa)
Bot min dé ric kho 1-25 70-99 0-5
Hat va vién tron 0,001-99 5-99,999 0-15
Ché phdm dam dic 90-99 0-10 0-2

Chét pha logng dang rin bao gbm, vi du, d4t sét nhu bentonit, montmorillonit,
attapulgit va kaolanh, thach cao, xenluloza, titan dioxit, kém oxit, tinh bot, dextrin,
dudng (vi du, lactoza, sucroza), silic oxit, bot da bot talc, mica, d4t tao silic, ure, canxi
carbonat, natri carbonat va bicarbonat, va natri sulfat. Chét pha lodng dang rin thong
thuong duge mo ta trong Watkins et al., Handbook of Insecticide Dust Diluents and
Carriers, 2nd Ed., Dorland Books, Caldwell, New Jersey.

Chét pha lodng dang 16ng bao gbm, vi du, nuéce, N,N-dimetylalkanamit (vi du,
N,N-dimetylformamit), limonen, dimetyl sulfoxit, N-alkylpyroliton (vi du, N-
metylpyrolitinon), etylen glycol, trietylen glycol, propylen glycol, dipropylen glycol,
polypropylen glycol, propylen carbonat, butylen carbonat, parafin (vi du, dau khoang
tring, parafin thong thudng, isoparafin), alkylbenzen, alkylnaphtalen, glyxerin,
glyxerol triaxetat, sorbitol, triaxetin, hydrocacbon thom, chét béo di dugc khir gbe
thom, alkylbenzen, alkylnaphtalen, keton nhu xyclohexanon, 2-heptanon, isophoron va
4-hydroxy-4-metyl-2-pentanon, axetat nhu isoamyl axetat, hexyl axetat, heptyl axetat,
octyl axetat, nonyl axetat, tridexyl axetat va isobornyl axetat, cac este khac nhu este
lactat alkylat hoa, este dibazd va y-butyrolacton, va cac ruou, ching cé thé 13 mach
thing, mach nhanh, bdo hoa hodc khong bdo hoa nhu metanol, etanol, n-propanol,
ruou isopropylic, n-butanol, rugu isobutylic, n-hexanol, 2-etylhexanol, n-octanol,
decanol, rugu isodexylic, isooctadecanol, rugu xetylic, ruou laurylic, ruou tridexylic,
ruou olylic, xyclohexanol, rugu tetrahydrofurfurylic, ruou diaxeton va rugu benzylic.
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Chét pha lodng dang 16ng ciing bao gbm cac este glyxerol clia cac axit béo bdo hoa va
khong bao hoa (thuong 1a cé 6 dén 22 nguyén tir cacbon), nhu dau thyc vat tir hat va
qua (vi duy, dAu 6liu, thiu dau, hat lanh, vimg, ngii cbe (ngd), lac, huéng dwong, hat
nho, rum, hat bong, ddu tuong, hat cai dau, dira va c0), chét béo cb nguén géc dong vat
(vi dy, m& bo, m& lon, diu gan c4 tuyét, diu c4), va cac hon hop cua chung. Chét pha
lodng dang 1éng ciing bao gbm cac axit béo dugce alkylat héa (vi dy, dugce metyl hoa,
etyl héa, butyl hda) trong d6 céc axit béo co thé thu dugc bang cach thiiy phan cac este
glyxerol tir cac nguén thuc vat va dong vét, va co thé dugc tinh ché béng cach chung
cAt. Chét pha losng dang 16ng thong thudng duge mé ta trong Marsden, Solvents Guit,
2nd Ed., Interscience, New York, 1950.

Ché phim dang rin va dang 1éng theo sang ché thudong chira mot hodc nhidu
chét hoat dong bé mit. Khi bd sung vao chét l6ng, chét hoat dong bé mit thudng bién
dbi, thuong 1am giam, stic cing bé mit cia chét 10ng. Tuy thudc vao ban chét ciia cac
nhém wa nude va ua chit béo trong phan tr chét hoat dong bé mit, c6 thé sir dung chét

hoat d6ng bé mit 1am chét thAm u6t, chét phén tan, chét nhii hoa hdac chét khir bot.

Chét hoat dong bé mat c6 thé dugc phan loai thanh dang khéng ion, anion
hoic cation. Chéit hoat dong bé mit khong ion hitu dung d6i v6i cac hdn hop nay bao
gbm, nhung khong chi gi6i han &: rugu alkoxylat nhu ruou alkoxylat trén co s& cac
ruou tu nhién va tdng hop (c6 thé 13 mach nhanh hoic mach thing) va duoc diéu ché
tr cdc rugu va etylen-oxit, propylen-oxit, butylen-oxit hodc hdn hop cia ching;
etoxylat amin, alkanolamit va alkanolamit dugc etoxylat hoda; triglyxerit dugc
alkoxylat héa nhu déu tuwong dugc etoxylat hoa, diu thiu diu va hat cai dau;
alkylphenol alkoxylat nhur octylphenol etoxylat, nonylphenol etoxylat, dinonyl phenol
etoxylat va dodexyl phenol etoxylat (duoc didu ché tir cac phenol va etylen-oxit,
propylen-oxit, butylen-oxit hodc hdn hgp cta ching); polyme khéi dugc didu ché tir
etylen-oxit hodc propylen-oxit va cac polyme khdi nghich, trong d6 cac khdi & cubi
mach dugc diéu ché tir propylen-oxit; cac axit béo etoxylat hoéa; cac este béo va cac
dau duogc etoxylat hoa; cdc metyl este dugc etoxylat hoa; tristyrylphenol dugc etoxylat
héa (bao gbém cac dang duge didu ché tir etylen-oxit, propylen-oxit, butylen-oxit hodc
hdn hop ctia chiing); cac este cua axit béo, cac este glyxerol, cac dan xuét nén m& léng
clru, cdc este polyetoxylat nhur céc este sorbitan axit béo duoc polyetoxy hoa, cac este

sorbitol axit béo dugc polyetoxy hoa va céc este glyxerol axit béo dugc polyetoxy hod;
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c4c din xuét sorbitan khac nhu cac este sorbitan; cht hoat dong bé mit polyme nhur
cac copolyme ngau nhién, cac copolyme khdi, nhua peg alkyt (polyetylen glycol), cac
polyme ghép hodc dang lugc va cic polyme hinh sao; polyetylen glycol (peg); cac este
polyetylen glycol axit béo; chit hoat dong bé mit nén silic; va dan xuét clia dwrong nhu

este sucroza, alkyl polyglycosit va alkyl polysaccarit.

Chét hoat déng bé mit anion hitu dung bao gbm, nhung khéng chi giéi han &:
cac axit alkylaryl sulfonic va cac mudi ctia chiing; rugu dugc carboxylat hoa hodc
etoxylat alkylphenol; cac dan xuét diphenyl sulfonat; lignin va cdc din xut cia lignin
nhu lignosulfonat; céc axit maleic hodc sucxinic hodc cic anhydrit cua ching; olfin
sulfonat; cac este phosphat nhu cac este phosphat cia ruou alkoxylat, cac este
phosphat cta alkylphenol alkoxylat va cac este phosphat cta styryl phenol etoxylat,
chét hoat dong bé mit nén protein; dan xudt sarcosin; styryl phenol ete sulfat; sulfat va
sulfonat cta cic ddu va céc axit béo; sulfat va sulfonat cta alkylphenol dugc etoxylat
hoa; sulfat ciia cac rugu; sulfat cla cac rugu dugc etoxylat hda; cac sulfonat cia amin
va cac amit nhu N,N-alkyltaurat; cac sulfonat cia benzen, cumen, toluen, xylen, va
dodexyl va tridexylbenzen; cic sulfonat ctia naphtalen ngung tu; cic sulfonat cua
naphtalen va alkyl naphtalen; céc sulfonat cua diu mo dugc cit phan doan;
sulfosucxinamat; va sulfosucxinat va cac din xuét cta ching nhu mudi dialkyl

sulfosucxinat.

ChAt hoat dong bé mit cation hitu ich bao gbm, nhung khong chi gi6i han 6:
cdc amit va cac amit dugc etoxylat hda; cac amin nhu N-alkyl propandiamin,
tripropylentriamin va dipropylentetramin, va cac amin dugc etoxylat hoa, cac diamin
dugc etoxylat héa va cac amin dugc propoxylat héa (dugc didu ché tir cac amin va
etylen-oxit, propylen-oxit, butylen-oxit hogc hdn hop cua chung); cac mubi amin nhu
amin axetat va cac mudi diamin; cac mudi amoni bac bdn nhu mubi bac bdn, cac mubi
bac bdn va cac mubi dugc tao bac bdn hai 14n duge etoxylat hda; va amin-oxit nhu

alkyldimetylamin-oxit va bis-(2-hydroxyetyl)-alkylamin-oxit.

Cfing hiru dung ddi véi cac ché phim theo sang ché 12 hén hop cia chat hoat
dong bé mit khong ion va anion hodc hdn hop cla chét hoat dong bé mat khong ion va
cation. Chét hoat dong bé mit khong ion, anion va cation va cic dang sir dung dugc
khuyén dung cda ching dugc d& cap trong nhiéu 4n phim d3 dugc cong b6 bao gdom
McCutcheon’s Emulsifiers and Detergents, An pham hang nim cta M§ va qubc € do
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McCutcheon’s Division xuit ban, The Manufacturing Confectioner Publishing Co.;
Sisely and Wood, Enxyclopedia of Surfaxe Active Agents, Chemical Publ. Co., Inc.,
New York, 1964; and A. S. Davidson and B. Milwidsky, Synthetic Detergents,
Seventh Edition, John Wiley and Sons, New York, 1987.

Ché phim theo sang ché c6 thé con chira hdn hop chit bd tro va chat phu gia,
1a da biét dbi v6i ngudi 6 hiu biét trong linh vuc dudi dang chét trg diéu ché (mot sb
chit trong sb c4c chét ndy c6 thé dugc xem 13 hoat dong chirc ning nhu chat pha loéing
dang rén, chit pha lodng dang 16ng va chat hoat dong bé mat). Chat bd trg va chit phu
gia nhu vay cd thé kiém soat dugc: d6 pH (dﬁng dich dém), hién tugng tao bot trong
qué trinh xir 1y (chit chéng tao bot nhur polyorganosiloxan), hién tugng lang hoat chat
(chét tao huyén phu), d6 nhat (chét lam dic tao sol-gel thuin nghich), su phat trién cia
vi khudn trong db chira (chit khang khuin), sy dong dic ciia san pham (chit chéng
dong), mau sic (chét phan tan tao mau/chét nhudém), hién tuong rda troi (chét tao
mang hodc chét dinh), su bay hoi (chét lam cham bay hoi), va cdc hién tugng khac
trong tu. Chit tao mang bao gdm, vi du, polyvinyl axetat, copolyme polyvinyl axetat,
copolyme polyvinylpyroliton-vinyl axetat, rugu polyvinylic, copolyme ruou
polyvinylic Vé.‘Sép. Vi du vé chét bd tro va chit phu gia cho ché phim bao gdm chit
dugc liét ké trong McCutcheon’s Volume 2: Functional Matrials, cic 4n pham hang
nim cua thé giéi va Bic M§ do McCutcheon’s Division xuit ban, The Manufacturing
Confectioner Publishing Co.; va Céng b don PCT s6 WO 03/024222.

Hop chét ¢6 Cong thue 1, la, 1b hodc 2 va cac hoat chit khac bit ky thuong
duoc dua vao cac hdn hop nay bing cach hoa tan hoat chit trong dung méi hoic bing
cach nghién trong chét pha lodng dang l6ng hogc kho. Cac dung dich, bao gbm dang
c6 dic d& nhil hoa, ¢6 thé duoc didu ché don gian bang cach tron cac thanh phin nay
v6i nhau. Néu dung mdi chira hdn hop 16ng duoc du dinh dé st dung 1am dang cb dic
d& nhii hoa 12 khong thé tron 13n v6i nude, thi chit nhil hoa thuong dugc bd sung dé
nhii héa dung méi chira hoat chit khi pha lodng véi nudc. Huyén phu ddc chira hoat
chét, v6i hat ¢6 dudng kinh téi 2,000 pm cé thé duoc nghién uét béng cach st dung
c4c thiét bi nghién dé thu duge cac hat c6 duong kinh trung binh duéi 3 um. Dung
dich nuéc huyén phu dic cé thé duge tao thanh hdn dich dang c6 dic (vi du, xem, U.S.
3,060,084) hodc dwoc xtt 1y tiép bang cach sdy phun dé thu dugc hat phéan tin trong
nude. Ché phdm khd thudng can téi quy trinh nghién kho, quy trinh ndy tao ra dudng
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kinh hat trung binh ndm trong khoang tir 2 t&i 10 ‘um. Bot min dé ric khé va bot ¢ thé
duoc didu ché bang cach tron va thuong 13 nghién nhu bing méay nghién bia hoic may
nghién diing nang luong 16ng. Céc hat va vién tron c6 thé duogc tao ra bang cach phun
hoat chét 1én chit mang dang hat da dugc tao ra trudc hodc béng cac k¥ thuat Két tu.
Xem, Browning, “Agglomeration”, Chemical Enginering, December 4, 1967, pp 147—
48-, Perry’s Chemical Enginer’s Handbook, 4th Ed., McGraw-Hill, New York, 1963,
cac trang 8-57 va sau do, va WO 91/13546. Dang vién tron cé thé duogc bao ché nhu
ducfc mo ta trong U.S. 4,172,714. Hat phan tan trong nudc va tan trong nudc cé thé
‘duge diéu ché nhu duge mé ta trong U.S. 4,144,050, U.S. 3,920,442 va DE 3,246,493,
Vién nén c6 thé duge didu ché nhu dugc mé ta trong U.S. 5,180,587, U.S. 5,232,701
va U.S. 5,208,030. Cac 16p mang c6 thé dugc didu ché nhu dugc mo ti trong GB
2,095,558 va U.S. 3,299,566.

Dé biét thém théng tin vé cic phuong phap didu ché da duge dé cap trong linh
vuc k¥ thuat nay, xem T. S. Woods, “The Formulator’s Toolbox — Product Forms for
Modern Agriculture” in Pesticide Chemistry and Bioscience, The Food—Environment
Challenge, T. Brooks and T. R. Roberts, Eds., Proceedings of the 9th International
Congreés on Pesticide Chemistry, The Royal Society of Chemistry, Cambridge, 1999,
Pp- 120—133. Ciing xem trong U.S. 3,235,361, cot 6, dong 16 dén cot 7, dong 19 va
cac Vi du 1041; U.S. 3,309,192, Col. 5, dong 43 dén cot 7, dong 62 va cac Vi du 8,
12, 15, 39, 41, 52, 53, 58, 132, 138-140, 162-164, 166, 167 va 169-182;
U.S. 2,891,855, Cét 3, dong 66 dén cot 5, dong 17 va cac Vi du 1-4; Klingman, Weed
Control as a Science, John Wﬂey and Sons, Inc., New York, 1961, trang 81-96; Hance
et al., Weed Control Handbook, 8th Ed., Blackwell Scientific Publications, Oxford,
1989; va Developments in Formulation T echnolégy, PJB Publications, Richmond, UK,
2000.

Trong cac vi du sau, tit ca cic ché phdm déu duoc didu ché theo cach thong
thudng. S6 hop chat ding dé chi cac hop chit trong Bang phu luc A. Khéng cdn mo ta
k¥ hon, cac tac gia sang ché cho ring ngudi ¢ hiéu biét trong linh vuc k¥ thuat nay cé
thé sir dung phin mb ta trén cua sang ché véi pham vi rong nhat. Do do, cac vi du sau
chi nhim muc dich minh hoa sang ché va khéng gi6i han phin mb ta theo bat ky cach

nao. Phén tram dugc tinh theo khéi lugng trir khi ¢6 quy dinh khéc.
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Vidu A

Ché pham c6 dac cé néng dd cao

hop chét 9

silic oxit aerogel

silic oxit min v dinh hinh tong hop
ViduB

Bot thAm 6t

hop chit 11

dodexylphenol polyetylen glycol ete

natri ligninsulfonat

natri silicoaluminat

monmorilonit (nung)
ViduC

(1) Danghat

hop chét 26

hat atapulgit (chdt bay hoi
0,71/0,30mm; hat di qua rdy M¥ c& s6 25-50)

ViduD
Vién ép dun

hop chét 40
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0,5%

1,0%

65,0%
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23,0%

10,0%

90,0%
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natri sulfat khan 10,0%

canxi ligninsulfonat thd 5,0%

natri alkylnaphtalensulfonat 1,0%

canxi/magie bentohit 59,0%
ViduE

Ché phim c6 dic dé nhii héa

hop chét 43 10,0
%

polyoxyetylen sorbitol hexolat 20,0
%

este cua axit béo C6—C10 metyl 70,0
%

ViduF
" Vinhil tuong

hop chét 78 | 5,0%

polyvinylpyroliton-vinyl axetat copolyme. 30,0
%

Alkylpolyglycosit 30,0
%

glyxeryl monoolat 15,0

%
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nudc

ViduG

Xt 1y hat

hop chét 80

polyvinylpyrolidon-vinyl axetét copolyme

sap axit montan

can?d ligninsulfonat

copolyme khéi polyoxyetylen/polyoxypropylen
ruou stearylic (POE 20)

Polyorganosilan

thudc nhudm mau do

nudc
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20,0

20,00

5,00

1,00

1,00

2,00

0,20

0,05
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ViduH

Thanh phin bon

hop chit 84
pyrolidon-styren copolyme
tristyrylphenyl 16-etoxylat
bot talc

tinh bot ngo

phin bén giai phéng chdm Nitrophoska®
Permanent 15-9-15 (BASF)

caolanh

nudc

Vidul

Huvén phu dic

hop chét 9

copolyme khéi butyl polyoxyetylen/polypropylen
copolyme axit stearic/polyetylen glycol

polyme styren acrylic

g0m xanthan

propylen glycol
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%

%

%

2,5%
4,8%
2,3%
0,8%
5,0%

36,0

38,0

10,6

35%
4,0%
1,0%
1,0%
0,1%

5,0%
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chét khtr bot nén silic
1,2-benzisothiazolin-3-on

nudc

%
Vidul

Nhil trong trong nudc

hop chat 11
%

copolyme khéi butyl polyoxyetylen/polypropylen
copolyme axit stearic/polyetylen glycol

polyme styren acrylic

gbom xanthan

propylen glycol

chét khit bot nén silic

1,2-benzisothiazolin-3-on

hydrocacbon nén dau mé thom

nudc

%
ViduK

Chét phan tin dang dAu

hop chit 26
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0,1%
0,1%

53,7

10,0

4,0%
1,0%
1,0%
0,1%
5,0%
0,1%
0,1%
20,0

58,7

25%
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polyoxyetylen sorbitol hexaolat
DAt sét bentonit dugc cai bién bang hitu co

metyl este cla axit béo

ViduL

Siéu nhi trong

hop chét 40

imidacloprid

copolyme khéi
polyoxyetylen/polypropylen

axit stearic/polyetylen glycol copolyme
styren acrylic polyme

gom xanthan

propylen glycol

chét khir bot nén silic
1,2-benzisothiazolin-3-on

hydrocacbon nén ddu mé thom

nudc
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57,5

10,0
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Vi vay, cdc hop chit va ché phdm theo sang ché c6 thé sir dung trong nong
nghiép dé bao vé cdy trdng khéi giun tron ky sinh va ca trong linh vuc phi trong nong
nghiép dé bao vé cdy trong vuon va ciy khac khoi loai giy hai khong xwong séng an
thuc vat. Tinh hitu ich ndy bao gdm bao vé cay trong va cac cy khac (c6 nghia 12 ca
trong linh vyc ndng nghiép va phi ndng nghiép) chira nguyén liéu di truyén duoc dua
vao bing k¥ thuét di truyén (tirc 13 chuyén gen) hoic dugc cai bién bang cach gy dot
bién d& thu duge cac tinh trang c¢6 loi. Vi du vé céc tinh trang nay gbm tinh chéng chiu
vé6i thude diét c6, tinh d& khang véi loai gdy hai an thuc vat (vi dy, cc con tring, ve
bét, cac loai rép cdy, nhén, giun tron, bc sén, ndm gay bénh thuc vat, vi khudn va
virut), cai bién su phat trién thuc vat, ting tinh chdng chiu véi cac diéu kién sinh
tredng bét loi nhu cac nhiét do cao hodc thdp, d6 Am cua dét cao hodc thap, va do
mubi cao, tang dom hoa hoac Két qua, tdng hiéu suét thu hoach, tang thoi gian chin,
chét luong va/hodc gid tri dinh dudng cla san phim thu hoach cao hon, va cai thién
cac dac tinh bdo quan hodc ché bién san phém thu hoach. Thuc vat chuyén gen co thé
dugc cai bién dé biéu hién nhiéu tinh trang. Vi du vé thyuc vat c¢6 cac tinh trang dugc
tao ra bang k§ thuat di truyén hodc gy dot bién gdm cac giéng ngd, bong, diu tuong
va khoai tay biéu hién doc t& Bacillus thuringiensis trx siu nhu YIELD GARD®,
KNOCKOUT®, STARLINK®, BOLLGARD®, NuCOTN® va NEWLEAF®, va cac
gidng ngd, bong, d4u tuong va cai dau chéng chiu thubc diét cé6 nhu ROUNDUP
READY®, LIBERTY LINK®, IMI®, STS® va CLEARFIELD®, ciing nhu ciy trong
biéu hién N-axetyltransferaza (GAT) c6 tinh chéng chiu véi thude diét cé glyphosat,

“hodc cay trong chira gen HRA c6 tinh chéng chiu véi thube diét cé G ché axetylactat
syntaza (ALS). Hop chét va ché phim theo sang ché c6 thé twong tac theo kiéu hiép
ddng vdi tinh trang dugc tao ra béi ky thuat di truyén hodc dugc bién ddi bang cach
dot bién, vi vay 1am ting su biéu hién kiéu hinh hogc mot cach hitu hiéu cia tinh trang
ho#c lam tang tic dung phong trir giun tron ky sinh mot cach hiru hi€u cia hop chét va
ché phdm theo sang ché. Cu thé 13, hop chét va ché phim theo sang ché c6 thé twong
tac theo kiéu hiép ddng véi su biéu hién kidu hinh cta c4c protein hodc cac san phdm
tu nhién khac giy doc cho giun tron ky sinh d8 tao ra tac dung phong trir 16n hon bd

tro cia loai gay hai nay.

Ché phdm theo sang ché ciing c6 thé tuy y chita cac chét dinh dudng thuc vit,
vi dy, phén bdn chura it nhéit mot chét dinh dudng thuc vat duge chon tir nito, phospho,
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kali, luu huynh, canxi, magie, sit, déng, bo, mangan, k&m va molypden. Tét hon 13,
ché phédm bao gdm it nhit mot phan bon chira it nhit mot chat dinh dudng thuc vat
dugce chon tir nito, phospho, kali, Iuu huynh, canxi va magie. Ché phim theo sang ché
con bao gbm it nhit mot chit dinh dudng thuc vat ¢ thé & dang chét 16ng hodc chat
r&n. Tt hon 13, ché phdm rén & dang hat, dang thdi nho hodc dang vién nén. Ché phim
rén bao gdbm phén bén c6 thé dugc didu ché biang cach tron hop chét hodc hdn hop
theo sang ché véi phan bon cling véi cac hop phin didu ché va sau d6 didu ché ché
phdm bang cac phuong phap nhu tao hat hodc ép dun. Theo cach khéac, ché phdm rén
¢6 thé dugc didu ché bing cach phun dung dich hodc huyén phu chira hop chét hoic
ché pham theo sang ché trong dung mdi dé bay hoi 1én phan bén da diéu ché trudc &
dang hdn hop dn dinh vé kich thudc, vi du, dang hat, dang thoi nhé hodc dang vién

nén, va sau d6 lam bay hoi dung moi.

Hop chét theo séng ché ¢6 thé c6 hoat tinh v6i phd rong cia giun tron ky sinh
séng hodc sinh trudng bén trong hodc an thuc vat (vi duy, 14, qua, chdi, ré hoic hat)
hodc dong vat va ngudi (vi du, hé mach hodc hé tiéu héa hodc cac mo khac) va vi vay
pha hai su sinh truéng va bao quéan ciy trdng néng nghiép, 1am nghiép, cay trdng nha
kinh, cay trong 1am canh va cay trdng vudn wom, hoic gay anh hudng dén strc khoe
cta nguoi va dong vat. Cac cay trong dugc quan tm cu thé 12 rau qua nhu cay tréng
ho c& va ho biu bi, cdy tréng vuon wom nhu chudi va ca phé, cay trong dang ré nhu
khoai tay, hanh va ca rét, va cay trong ndéng nghiép nhu cay thudc 14, cdy dau phung,

cdy bong, cdy mia va cdy dau tuong.

Hop chit theo séng ché ciing c6 hoat tinh ddi v6i cac loai thude ca hai 16p
- Adenophorea va Secernentea cia nganh giun tron Phylum Nematoda, bao gdm céc
loai ¢6 anh hudng 16n vé mat kinh té cia bd Enoplida, Dorylaimida, Rhabditida,
Strongylida, Ascarida, Oxyurida, Spirurida, Tylenchida va Aphelenchida, nhu nhung
khong chi gidi han & céc loai gdy hai trong ndng nghiép c6 dnh hudng 16n vé mit kinh
té nhu giun tron giy san ré thudc gidng Meloidogyne, giun tron gy nang thudc gidng
Heterodera v Globodera, giun tron gy ton thuong thude gidng Pratylenchus, giun
tron dang than thudc giéng Rotylenchulus, giun tron tao hang thude gidng Radopholus,
giun tron chich thudc gidng Belonolaimus, giun tron dang xoén 6c thudc gidng
Helicotylenchus va Scutellonema, giun tron gidng cam quyt thudc gibng Tylenchulus,
giun tron 18 ngin thudc gidng Trichodorus va Paratrichodorus, giun tron hinh dao
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gam thudc gidng Xiphinma, giun trdn giy can cbi thudc gibng Tylenchorhynchus, giun
tron hinh kim thudc gidng Longidorus va Paralongidorus, giun tron chich thude gibng
Hoplolaimus, giun tron hinh vong thudc ho Criconematidae, giun tron hinh cubng
thuoc gidbng Ditylenchus va Anguina, vi giun tron l4/cudng thudc gibng
Aphelenchoides va Rhadinaphelenchus; va céc loai ky sinh gy anh huong dén suc
khée ngudi va dong vat (tc 13, giun tron c6 anh hudng c6 anh hudng 1én vé mit kinh
té nhu Strongylus vulgaris & ngua, Toxocara canis & ch6, Haemonchus contortus &

ctru, Dirofilaria immitis & cho, v. v...).

Déng luu v 1a viée st dung hop chit theo sang ché dé phong trir giun tron gay
san r& phuong nam (Meloidogyne incognita). Chuyén gia trong linh vuc ky thuat nay
can phai hidu rang khong phai tat ca cac hop chét déu c6 hiéu qua nhu nhau trong tit

c4 cac giai doan sinh trudng cia tat ca giun tron.

| Hop chét theo séng ché ciing c6 thé c6 hoat tinh vé6i cac loai thudc Phylum
Platyhelminthes, 16p Cestoda (Tapeworms) va Trematoda (Flukes), bao gbm céc loai
Ly sinh (ttc 13, sén 14 va sén day c6 anh hudng c6 anh huéng 16n vé mit kinh t€) gly
anh hudng x4u dén stc khoe dong vat va ngudi (vi du, Anoplocephala perfoliata &

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

Céc hop chét theo sang ché ciing c6 thé duge tron v6i mot hodic mot sb
chét hodc hoat chit sinh hoc bao gém thudc trir sau, thude diét nam, thudc diét giun
tron, thudc diét khudn, thudc diét ve bét, thubc diét cd, chat ting cudng do tuwong thich
clia cdy trong cho thude diét co, chit didu hoa sinh trudng nhu chit trc ché con trung
16t xac va chét kich thich r&, thudc tiét duc, chit ban hoa hoc, chét xua dudi, chét hép
dAn con tring, pheromon, chét kich thich 4n, céc hoat chét sinh hoc hoic vi khuin giy
bénh cbn trung, virut hodc ném dé tao thanh thubc trir sdu nhiéu thanh phén co phé sur
dung trong nong nghiép va phi néng nghiép rong hon. Do do, sang ché ciing dé xuét
ché phém chtra hop chét ¢c6 Cong thirc 1, 1a hodc 1b, va lugng hitu hi€u cua it nhét
mot chit hoic hoat chét sinh hoc bd sung va c6 thé chtra thém it nhit mot chét hoat
dong bé mat, chat pha losng ran hoic chat pha lodng 1dng. Dbi v6i hdn hop theo sang
ché, cac chét hoac hoat chét sinh hoc khac c6 thé dugc diéu ché cung vd6i hgp chét theo
sang ché, bao gbm cac hop chét ¢6 Cong thue 1, 1a hodc 1b, dé tao thanh hdn hop so
ché, hoic céac chéit hodc hoat chét sinh hoc khac c6 thé duoc didu ché riéng 1é tir hop

chit theo sang ché, bao gdm cac hop chét c6 Cong thic 1, 1a hodc 1b, va hai ché phim
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duge két hop cing nhau truée khi sit dung (vi dy, trong thing phun) hodc, theo mot

céch khac, duoc dung lién tiép.

Vi du vé& hop chit hoic chét ¢6 hoat tinh sinh hoc ¢6 thé ché hoa véi hop chét
theo sang ché 13 thubc trir sdu nhu abamectin, axephat, axequinoxyl, axetamiprid,
acrinathrin, afidopyropen ([(3S,4R,4aR,6S,6aS,12R,12a8,12bS)-3-
[(xyclopropylcarbonyl)oxy]-1,3,4,4a,5,6,6a,12,12a,12b-decahydro-6,12-dihydroxy-
4,6a,12b-trimetyl-11-0x0-9-(3-pyridinyl)-2H,11H-naphtho[2,1-b]pyrano[3,4-e]pyran-
4-yllmetyl xyclopropancarboxylat), amidoflumet, amitraz, avermectin, azadiracﬁtin,
azinphos-metyl, benfuracarb, bensultap, bifenthrin, bifenazat, bistrifluron, borat,
buprofezin, cadusafos, carbaryl, carbofuran, cartap, carzol, -cloantraniliprol,
clofenapyr, clofluazuron, clopyrifos, clopyrifos-metyl, chromafenozit, clofentezin,
clothianidin, xyantraniliprol (3-bromo-1-(3-clo-2-pyridinyl)-N-[4-xyano-2-metyl-6-
[(metylamino)carbonyl]phenyl]-1H-pyrazol-5-carboxamit), xyclaniliprol (3-bromo-N-
[2-bromo-4-clc5-6- [[(1-xyclopropyletyl)amino]carbonyl]phenyl]-1-(3-clo-2-pyridinyl)-
1 H-pyrazol-5-carboxamit),  xycloprothrin,  xycloxaprid  ((55,8R)-1-[(6-clo-3-
pyridinyl)metyl]-2,3,5,6,7,8-hexahydro-9-nitro-5,8-epoxy- 1 H-imidazo[ 1,2-a]azepin),
xyflumetofen, xyfluthrin, beta-xyfluthrin, xyhalothrin, gamma-xyhalothrin, lambda-
xyhalothrin, xypermethrin, alpha-xypermethrin, zeta-xypermethrin, Xxyromazin,
deltamethrin, diafenthiuron, diazinon, dieldrin, diflubenzuron, dimefluthrin, dimehypo,
dimetoat, dinotefuran, diofenolan, emamectin, endosulfan, esfenvalerat, ethiprol,
etofenprox, etoxazol, fenbutatin oxit, fenitrothion, fenothiocarb, fenoxycarb,
fenpropathrin, fenvalerat, fipronil,  flometoquin  (2-etyl-3,7-dimetyl-6-[4-
(triflometoxy)phenoxy]-4-quinolinyl metyl cacbonat), flonicamid, flubendiamit,
fluxythrinat, flufenrim, flufenoxuron, flufenoxystrobin (metyl (oE)-2-[[2-clo-4-
(triflometyl)phenoxy]metyl]-a-(metoxymetylen)benzenaxetat), fluensulfon (5-clo-2-
[(3,4,4-triflo-3-buten-1-yl)sulfonyl]thiazol), fluhexafon, fluopyram, flupiprol (1-[2,6-
diclo-4-(triflometyl)phenyl]-5-[ (2-metyl-2-propen-1-yl)amino]-4-
[(triflometyl)sulfinyl]-1H-pyrazol-3-carbonitril), flupyradifurone (4-[[(6-clo-3- |
pyridinyl)metyl](2,2-difloetyl)amino]-2(5H)-furanone),  fluvalinat, tau-fluvalinat,
fonophoé, formetanat, fosthiazat, halofenozit, heptafluthrin ([2,3,5,6-tetraflo-4-
(metoxymetyl)phenyl Jmetyl 2,2-dimetyl-3-[(12)-3,3,3-triflo-1-propen-1-

yl]xyclopropancarboxylat), hexaflumuron, hexythiazox, hydrametylnon, imidacloprid,
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indoxacarb, insecticidal soaps, isofenphos, lufenuron, malathion, meperfluthrin
([2,3,5,6-tetraflo-4-(metoxymetyl)phenyl Jmetyl (1R,35)-3-(2,2-dicloethenyl)-2,2-
dimetylxyclopropancarboxylat), —metaflumizon, metaldehyde, methamidophos,
methidathion, methiocarb, metomyl, metopren, metoxyclo, metoxyfenozit,
metofluthrin, monocrotophos, monoflothrin ([2,3,5,6-tetraflo-4-
(metoxymetyl)phenyl]metyl 3-(2-xyano-1-propen-1-yl)-2,2-
dimetylxyclopropancarboxylat), — nicotin, nitenpyram, mnithiazin, novaluron,
noviflumuron, oxamyl, parathion, parathion-metyl, permethrin, phorat, phosalon,
phosmet, phosphamidon, pirimicarb, profenofos, profluthrin, propargite, protrifenbute,
pyflubumide (1,3,5-trimetyl-N-(2-metyl-1-oxopropyl)-N-[3-(2-metylpropyl)-4-[2,2,2-
triflo-1-metoxy-1-(triflometyl)etyl |phenyl]-1 H-pyrazol-4-carboxamit), ~ pymetrozin,
pyrafluprol, pyrethrin, pyridaben, pyridalyl, pyrifluquinazon, pyriminostrobin (metyl
(aE)-2-[[[2-[(2,4-diclophenyl)amino]-6-(triflometyl)-4-pyrimidinylJoxy]metyl ]-a.-
(metoxymetylen)benzenaxetat), pyriprol, pyriproxyfen, rotenon, ryanodin, silafluofen,
spintoram, spinosad, spirodiclofen, spiromesifen, spirotetramat, sulprofos, sulfoxaflor
(N-[metyloxido[1-[6-(triflometyl)-3-pyridinyl]etyl] “\*-sulfanyliden]xyanamit),
tebufenozit, tebufenpyrad, teflubenzuron, tefluthrin, terbufos, tetraclovinphos,
tetramethrin,  tetrametylfluthrin ~ ([2,3,5,6-tetraflo-4-(metoxymetyl)phenyl metyl
2.2.3 3-tetrametylxyclopropancarboxylat), tetraniliprol, thiacloprid, thiametoxam,
fhiodicarb, thiosultap-natri, tioxazafen (3-phenyl-5-(2-thienyl)-1,2,4-oxadiazol),
tolfenpyrad, tralomethrin, triazamat, triclofon, triflumezopyrim (2,4-dioxo-1—(5;
pyrimidinylmetyl)-3-[3-(triflometyl)phenyl]-2 H-pyrido[1,2-a]pyrimidinium inner
salt), triflumuron, Bacillus thuringiensis n0i doc t6 delta, vi khudn gy chét cho con

tring, virut gy chét cho cén tring va nim gy chét cho con tring.

Déng luu y 1a thudc trir sdu nhu abamectin, axetamiprid, acrinathrin, amitraz,
avermectin, azadirachtin, bifenthrin, buprofezin, cadusafos, carbaryl, cartap,
cloantraniliprol, clofenapyr, clopyrifos, clothianidin, xyantraniliprol, xyfluthrin, beta-
xyfluthrin, xyhalothrin, gamma-xyhalothrin, lambda-xyhalothrin, xypermethrin, alpha-
xypermethrin, zeta-xypermethrin, xyromazin, deltamethrin, dieldrin, dinotefuran,
diofenolan, emamectin, endosulfan, esfenvalerat, ethiprol, etofenprox, etoxazol,
fenothiocarb, fenoxycarb, fenvalerat, fipronil, flonicamid, flubendiamit, flufenoxuron,

fluvalinat, formetanat, fosthiazat, hexaflumuron, hydrametylnon, imidacloprid,
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indoxacarb, lufenuron, metaflumizon, methiodicarb, methomyl, methopren,
metoxyfenozit, nitenpyram, nithiazin, novaluron, oxamyl, pymetrozin, pyrethrin,
pyridaben, pyridalyl, pyriproxyfen, ryanodin, spintoram, spinosad, spirodiclofen,
spiromesifen, spirotetramat, tebufenozit, tetramethrin, thiacloprid, thiamethoxam,
thiodicarb, thiosultap-natri, tralomethrin, triazamat, triflumuron, Bacillus thuringiensis
noi doc td delta, toan bd chung cta Bacillus thuringiensis va toan bd ching cia virut

Nucleo polyhydrosis.

Mot phuong an cua chét sinh hoc dé tron v6i hop chét theo séng ché bao gbm
vi khuén gdy chét cho cén tring nhu Bacillus thuringiensis v ndi doc t6 delta dugc
bao nang cia Bacillus thuringiensis nhu thubc trir sdu sinh hoc MVP® va MVPH®
duoc didu ché bing céch quy trinh CellCap” (CellCap”, MVP® va MVPIL® 1a nhin
hiéu hang hoa ciia Mycogen Corporation, Indianapolis, Indiana, USA); nim gay chét
cho con tring nhu ndm nho xa xanh; va virut gay chét cho con trung (ca hai trong tu
nhién va bién dbi gen) nhu virut hinh que, virut nhiéu mit nhan (nucleopolyhedro virut
- NPV) nhu HzZNPV (Helicoverpa zea nucleopolyhedrovirus), AINPV (dnagrapha
falcifera nucleopolyhedrovirus); va (granulosis virus-GV) nhu virut dang hat Xydia
pomonella (CpGV).

Tét hon, néu ché phidm, trong d6 hoat chét phong trir loai gy hai khong xwong
séng khéc thudc vé nhom hoa chét khac nhau hoic ¢é vi tri tic dong khac véi hop chét
c6 Cong thuc 1, 1a hodc 1b. Trong mot sb truong hop, ché phém v6i it nhat mot phong
trir hoat chét loai gay hai khong xuong sbng khac ¢ phd phong trir tuong ty nhung vi
tri tac dong khac nhau s& duge uu tién déc biét. Do do, ché phém theo sang ché c6 thé
chira thém it nhat mot hoat chat phong trir loai gay hai khong xuong séng bd sung ¢o
phd phong trir twong tu nhung thudc v& nhom hoé chit khac nhau hodc ¢6 vi tri tac
dong khéc nhau. Hop chét hodc chit c6 hoat tinh sinh hoc bd sung nay bao gdm,
nhung khong chi giéi han &, chét (¢ ché axetylcholinsteraza (AChE) nhu carbamat
metomyl, oxamyl, thiodicarb, triazamat, va organophosphat clopyrifos; GABA (axit y-
aminobutyric)-chat d6i khang kénh clorua ctra nhu xyclodiens dieldrin va endosulfan,
va phenylpyrazol ethiprol va fipronil; chit didu bién kénh natri nhu pyrethroid
bifenthrin, xyfluthrin, beta-xyfluthrin, xyhalothrin, lambda-xyhalothrin, xypermethrin,
deltamethrin, dimefluthrin, esfenvalerat, metofluthrin va profluthrin; chét cha van thu
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thd nicotinic axetylcholin (nAChR) nhu neonicotinoit axetamiprid, clothianidin,
dinotefuran, imidacloprid, nitenpyram, nithiazin, thiacloprid, va thiametoxam, va
sulfoxaflor; chit hoat hoa di 14p thé thu thé nicotinic axetylcholin (nAChR) nhu
spinosyn spintoram va spinosad; chét hoat héa kénh clorua nhu avermectin abamectin
va emamectin; chit bit chuéc hormon truéng thanh nhu diofenolan, metopren,
fenoxycarb va pyriproxyfén; chit phong bé nudi dudng homopteran chon loc nhu
pymetrozin va flonicamid, chét &rc ché ting trudng khi nho nhu etoxazol; chat trc ché
syntaza ATP thé hat soi nhu propargit; chét g& boé su phosphoryl héa oxy hoa bing
cach pha vo gradien proton nhu clofenapyr; chit phong bé kénh thu thé nicotinic
axetylcholin (nAChR) nhu chét tuong tu nereistoxin cartap; chét trc ché sinh tong hop
chitin nhu benzoylureas flufenoxuron, hexaflumuron, lufenuron, novaluron,
noviflumuron va triflumuron, va buprofezin; chit can tré rung long dipteran nhu
Xyromazin; chit chii vin thu thé ecdyson nhu diaxylhydrazin metoxyfenozit va
tebufenozit; chit chu van thu thé octopamin nhu amitraz; chét tc ché vén chuyén
electron phirc thé hat s¢i Il nhu hydrametylnon; chit e ché vén chuyén electron phiic
thé hat sgi I nhu pyridaben; chat phong bé kénh natri phu thudc dién thé nhu
indoxacarb; chdt Gc ché axetyl CoA carboxylaza nhu axit tetrbnic va tetramic
spirodiclofen, spiromesifen va spirotetramat; chét trc ché van chuyén electron phirc thé
hat soi II nhu B-ketonitril xyenopyrafen va xyflumetofen; chat didu bién thu thé
ryanidin nhu anthranilic diamit cloantraniliprol, xyantraniliprol va xyantraniliprol,
diamit nhu flubendiamit, va phdi tir thy thé ryanodin nhu ryanodin; hop chét, trong d6
vi tri dich chiu trach nhiém vé hoat tinh sinh hoc 1a khong duoc biét hodc khong dic
trung nhu azadirachtin, bifenazat, pyridalyl, pyrifluquinazon va triflumezopyrim; chit
lam pha v& vi khuén c6 mang thanh con trang nhu Bacillus thuringiensis va delta-
endotoxin ma ching tao ra va Bacillus sphaericus; va céc tac nhan sinh hoc bao gém
virut nhan da dién (NPV) va virut c¢6 kha nang trir sdu khac trong ty nhién hodc bién

doi gen.

Vi du khéc v& hop chét hodic chit c6 hoat tinh sinh hoc ¢6 thé ché hoa duoc
v6i hop chét theo sang ché 13: thubc diét ndm nhu acibenzolar-S-metyl, aldimorph,
ametoctradin, amisulbrom, anilazin, azaconazol, azoxystrobin, benalaxyl (bao gdm
benalaxyl-M), benodanil, benomyl, benthiavalicarb (bao gbm benthiavalicarb-

isopropyl), benzovindiﬂupyr, betoxazin, binapacryl, biphenyl, bitertanol, bixafen,
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‘blasticidin-S, boscalid, bromuconazol, bupirimat, buthiobat, carboxin, carpropamid,
captafol, captan, carbendazim, cloneb, clothalonil, clozolinat, ddng hydroxit, ddng
oxyclorua, ddng sulfat, coumoxystrobin, xyazofamid, xyflufenamid, xymoxanil,
xyproconazol, xyprodinil, diclofluanid, dicloxymet, diclomezin, dicloran,
dietofencarb, difenoconazol, diflumetorim, dimethirimol, dimetomorph,
dimoxystrobin, diniconazol (bao gbm diniconazol-M), dinocap, dithianon, dithiolans,
dodemorph, dodin, econazol, etaconazol, edifenphos, enoxastrobin (con dugc biét 1a
enstroburin), epoxiconazol, ethaboxam, ethirimol, etridiazol, famoxadon, fenamidon,
fenaminstrobin, fenarimol, fenbuconazol, fenfuram, fenhexamit, fenoxanil, fenpiclonil,
fenpropidin, fenpropimorph, fenpyrazamin, fentin axetat, fentin hydroxit, ferbam,
ferimzon, flometoquin, fluazinam, fludioxonil, flufenoxystrobin, flumorph,
fluopicolide, fluopyram, fluoxastrobin, fluquinconazol, fiusilazol, flusulfamit, flutianil,
flutolanil, flutriafol, fluxapyroxad, folpet, fthalide (con dugc biét 13 phtalua),
fuberidazol, furalaxyl, furametpyr, hexaconazol, hymexazol, guazatin, imazalil,
imibenconazol, iminoctadin albesilat, iminoctadin triaxetat, iodicarb, ipconazol,
isofetamid, iprobenfos, iprodion, iprovalicarb, isoprothiolan, isopyrazam, isotianil,
kasugamyxin, kresoxim-metyl, mancozeb, mandipropamid, mandestrobin, manb,
mapanipyrin, mepronil, meptyldinocap, - metalaxyl (bao gdbm  metalaxyl-
M/mefenoxam), metconazol, methasulfocarb, metiram, metominostrobin, metrafenon,
myclobutanil, naftitin, neo-asozin (ferric metanarsonat), nuarimol, octhilinon, ofuraxe,
hodxysastrobin, oxadixyl, oxathiapiprolin, axit oxolinic, oxpoconazol, oxycarboxin,
oxytetraxyclin, penconazol, penxycuron, penflufen, penthiopyrad, perfurazoat, axit
phosphoro  (bao gdm mudi cta nd, vi du, fosetyl-aluminm), picarbutratox,
picoxystrobin, piperalin, polyoxin, probenazol, procloaz, proxymidon, propamocarb,
propiconazol, propinb, proquinazid, prothiocarb, prothioconazol, pyraclostrobin,
pyrametostrobin, pyraoxystrobin, pyrazophos, pyribencarb, pyributacarb, pyrifenox,
pyriofenon, perisoxazol, pyrimetanil, pyrifenox, pyrolnitrin, pyroquilon, quinconazol,
quinmethionat, quinoxyfen, quintozen, silthiofam, sedaxan, simeconazol, spiroxamin,
streptomyxin, sulfur, tebuconazol, tebufloquin, teclofthalam, tecloftalam, tecnazen,
terbinafin, tetraconazol, thiabendazol, thifluzamit, thiophanat, thiophanat-metyl,
thiram, tiadinil, tolclofos-metyl, tolprocarb, tolyfluanid, triadimefon, triadimenol,

triarimol, triazoxit, sulfat ddng tribazo, triclopyricarb, tridemorph, trifloxystrobin,
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triflumizol, trimoprhamit trixyclazol, triforin, triticonazol, uniconazol, validamyxin,
valifenalat (con dugc biét 1a valifenal), vinclozolin, zinb, ziram va zoxamit; thudc diét
giun tron nhu fluopyram, spirotetramat, thiodicarb, fosthiazat, abamectin, iprodion,
fluensulfon, dimetyl disulfua, tioxazafen, 1,3-diclopropen (1,3-D), metam (natri va
kali), dazomet, clopicrin, fenamiphos, etoprophos, cadusaphos, terbufos, imixyafos,
oxamyl, carbofuran, tioxazafen, Bacillus firmus va Pasteuria nishizawae; thudc sat
trung nhu streptomyxin; thudc diét bo ve nhu amitraz, chinomethionat, clobenzilat,
xyhexatin, dicofol, dienoclo, etoxazol, fenazaquin, 'fehbutatin oxit, fenpropathrin,

fenpyroximat, hexythiazox, propargite, pyridaben va tebufenpyrad.

Trong mét sb truong hop, t6 hop chira hop Chélié theo sang ché véi cac hop chit
hodc chét ¢6 hoat tinh sinh hoc (dic biét 13 phong trir loz‘ﬁ gay hai khong xuong séng)
c6 thé tao ra hiéu qua 16n hon cong hop (tirc 12 hiép ddng). Ludn mong mudn giam bat
lwong chét hoa hoc duge giai phong ra moi trudng trong khi van dam bao viéc phong
trir dong vat gdy hai hiru hiéu. Khi tac dung hiép déng ctia chat phong trir loai gay hai
khong xuong sdng duge phét hién & ty 1¢ ding mang lai méc phong trir ddng vét gdy
hai thoa d4ng trong linh virc néng nghiép, cac hon hop nay cé thé 1am giam chi phi thu
hoach va 6 nhiém mdi trudng. '

Hop chét theo sang ché va ché phdm chira ching c6 thé duoc phun cho ciy
chuyén gen dé biéu hién su giy ddc protein cho loai gdy hai khong xwong séng (nhu
no6i doc tb delta Bacillus thuringiensis). Viéc st dung ndy c6 thé tao ra phd bao vé cay
rong hon va duoc wu tién vé tinh khang. Tac dung clia viéc 4p dung ngoai sinh hop

chét theo sdng ché c6 thé hiép ddng véi dugce biéu hién gdy ddc protein.

Céc tai liéu tham khao chung vé cac chat bao vé trong nong nghiép nay (tic 1a
cac thude trir sau, thude diét ndm, thube diét giun tron, thubc diét ve bét, thudc diét co
va tac nhan sinh hoc) gdm The Pesticide Manual, 13th Edition, C. D. S. Tomlin, Ed.,
British British Crop Protection Council, Farnham, Surrey, U. K., 2003 va The
BioPesticide Manual, 2nd Edition, L. G. Copping, Ed., British British Crop Protection
Council, Farnham, Surrey, U. K., 2001.

Dbi v6i cac phuong 4n, trong d6 mdt hoic nhiu cic thanh phan tron khac
nhau nay duoc st dung, ty 1€ trong luong cua cac thanh phan tron khac nhau nay (tdng

s8) v6i hop chét c6 Coéng thirc 1 thudng nim trong khoang tir 1:3000 dén 3000:1.
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Pang luu ¥ 13 ty 18 trong lrong ndm trong khoang tir 1:300 dén 300:1 (vi du, ty 1& nim
trong khoang tir 1:30 dén 30:1). Chuyén gia trong linh vurc k¥ thuat ndy c6 thé xac
dinh m6t cach dé dang béng cach thir nghiém mét cach don gian lugng hitu hiéu sinh
hoc cta hoat chit cin dé c6 phd hoat tinh sinh hoc mong mudn. Piéu hién nhién 13
viéc dua cac thanh phan bd sung niy vio c¢6 thé md rong phd phong trir giun tron ky

sinh vuot tréi hon phd phong trir clia riéng hop chét C6 cong thic 1.

Cac giun tron ky sinh dugc phong trir trong céc linh vuc ndng nghiép va phi
néng nghiép bing cach dua mot hodc nhidu hoat chét theo sang ché, thuong dudi dang
ché pham, v&i luong hitu hiéu sinh hoc, vao méi trudng clia cac lodi gay hai, bao gdbm
cac khu vuc nong nghiép va/hodc phi nong nghiép bi pha hai, khu Vﬁc can dugce bao

v€, hodc dua truc tiep 1€n cac loai gay hai can dugc phong trir.

Vi véy, sang ché d& xuét phuong phép phong trir giun tron ky sinh trong linh
vuc ndng nghiép va/hoic phi ndng nghiép, bao gdm budc cho lodi gy hai khong
xuong sdng hodc mdi trudng xung quanh né tiép xic véi lwong hiru hidu sinh hoc cia
mdt hodc nhidu hop chét theo sang ché hodc véi ché phim chira it nhit mét hop chit
nay hodc ché phidm chira it nhit mot hop chit nay va it nhat mot hop chét hodc chét ¢
hoat tinh sinh hoc bd sung. Vi du vé ché phdm thich hop chira hop chit theo séng ché
va it nhit mot hop chat hodc chét c6 hoat tinh sinh hoc bd sung bao gdm ché phdm
dang hat, trong d6 hoat chét bd sung c6 mit trong cing hat chira hop chat theo sang

ché hoic trong hat riéng 18 v&i hop chat theo sang ché.

Dé dat dugc viée tiép xuc voi hop chét hodc ché phdm theo sang ché dé bao vé
cay trong khoéi giun tron ky sinh, hop chét hodc ché pham thudong dugc 4p dung cho
hat cda cay trudc khi trc“mg, cho 14 (vi duy, 14, than, hoa, qua) cua ciy trf“)ng hodc cho dét

bhoéc mdi trudng phat trién khéc trude khi hoic sau khi cdy duoc trong.

Theo mdt phuong an thue hién, phuong phép tiép xtc 12 bang cach phun.
Theo cach khac, ché phdm dang hat chira hop chét theo sang ché c¢6 thé duge phun 1én
tan 14 hodic vao d4t. Hop chét theo sang ché ciing c¢6 thé duoc chuyén van mét cach
hiéu qua qua su hdp thu ciia cdy bang cach cho cay tiép xtic véi ché pham chtra hop
chit theo séng ché dugc phun vao dat & dang ché pham 1ong tudi dét, ché phdm dang
hat, xr ly vuon vom hodc ngdm ménh ciy ghép. Tét hon 13, ché phim theo sang ché &

dang ché phim 10ng twi dit. Tét hon nita 13, phuong phap phong trir giun trén ky sinh
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bao gdm budc cho giun tron ky sinh hodc méi trudng xung quanh né tiép xtc véi hop
chét theo sang ché vai luong hitu hiu sinh hoc. Tt hon nira, néu phuong phép, trong
d6 mdi trudng 13 d4t va hdn hop dugc dwa vao dit dusi dang ché phim léng tuéi dét.
Tét hon nita 13, hop chét theo sang ché ciing hiéu qua bang cach phun khu tri vao vi tri
bi phé hai. Cic phuong phép tiép xtic khac bao gdm phun hop chit hoic ché phim
_ theo séng ché truc tiép va phun tdn hru, phun khi, gel, phu hat, tao vi nang, hap thu co
hé théng, moi, vong deo tai, vién thic an, dang suong mu, thube hun, dang sol khi,
dang bui va mot sé dang khac. Mot phuong 4n thue hién vé phuong phép tiép xtc 12‘1'
dang hat phan bon dn dinh vé& kich thuéc, dang thoi hoic dang vién nén chira hén hop
hoac ché phdm theo séng ché. Hop chit theo sang ché ciing co thé két hop véi vat lidu

dé tao ra dung cu phong trir dong vat khoéng xuong sdng (vi du, luéi biy con triung).

~ Hop chat theo séng ché 12 ciing c6 thé st dung dé xit Iy hat dé bao vé hat khéi
giun tron k¥ sinh. Trong ban md ta ndy, xir 1y hat c6 nghia 13 cho hat tiép xtic véi
lwong hitu hiéu sinh hoc ctia hop chét theo sang ché, ma n6 thuong duge ché hoa duéi
dang ché phim theo sang ché. Viéc xir Iy hat nay bao vé hat khoi loai lodi gy hai
khong xuong sdng trong dat va thuong con c6 thé bao vé ré va cac phan khac ciia ciy
khi tiép xtic v6i dat ciia hat phat trién tir hat ndy mam. Viéc xir Iy hat c6 thé ciing c6
- tac dung bao vé 14 bang cach hoan chuyén hop chit theo sang ché hodc hoat chét tht
hai trong qué trinh phat trién cta cdy. Phuong phép xit Iy hat c¢6 thé dugc dung véi tat
ca cac loai hat, bao gém hat cta thuc vat dugc bién ddi gen dé biéu hién céc tinh trang
dac biét s€ nay mam. Cac vi du vé cac hat nay bao gém cac hat biéu hién doc tb
protein ddi véi cac giun tron ky sinh, nhu ddc t6 Bacillus thuringiensis hodc cac hat
biéu hién tinh chéng chiu thube diét cé nhu glyphosat axetyltransferaza, ma né tao ra

kha ning khang glyphosat.

Mot phuong phap xir ly hat 13 phun hodc ric bui lén hat véi hop chét theo sang
ché (c6 nghia 14 dudi dang hon hop dugce ché hod) trude khi gieo hat. Ché phém duoc
ché ho4 @ xtr Iy hat thudong chira chat tao mang hodc chit bam dinh. Do d6, théng
thuong ché phém bao hat theo sang ché chira luong hitu hiu sinh hoc cta hgp chét ¢
Cong thuc 1, 1a hodc 1b, va chét tao mang hodc chit bam dinh. Hat c6 thé dugc bao
bing cach phun chét c¢6 dic huyén phu d& chay truc tiép vao trdng quay chira hat va
sau do séy khoé hat. Theo cach khac, cac loai ché phém khac nhu bot thdm uét duo’é,

dung dich, nhil tuong hdn dich, chét cb dic nhii hoa dugc va nhii tuong trong nudc co
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thé duoc phun 1én hat. Quy trinh ndy dic biét hitu ich dé tao mang phi 1én hat. Cac
may bao ph khic nhau va cic quy trinh ¢ thé duge chuyén gia trong linh vuc k§
thut nay kiém dugc d& dang. Cac quy trinh thich hop bao gdm cac quy trinh dugc néu
trong 4n phdm P. Kosters et al., Seed Treatment: Progress and Prospects, 1994 BCPC

Mongraph s 57 va céc tai liéu tham khao duoc néu trong do.

Hat d3 xir Iy thuong chita hop chat theo sang ché trong véi lwong ndm trong
khoang tir 0,1g dén 1 kg cho 100 kg hat (c6 nghia 12 nim trong khoang tir 0,0001 dén
1% trong lugng cda hat truéce kili xtr 1y). Huyén phu d& rét duge ché hoa @ xtr Iy hat
thuong chira hoat chét voi lugng nam trong khoang tir 0,5 dén 70%, chit bam dinh tao
mang nam trong khoang tir 0,5 dén 30%, chit phan tan nim trong khoang tir 0,5 dén
20%, chét cb dic nim trong khoang tir 0 dén 5%, bdt mau va/hoic thude nhudm nim
trong khoang tir 0 dén 5%, chét chéng tao bot ndm trong khoang tir 0 dén 2%, chét bao
quén nim trong khoang tir 0 dén 1% va chét pha loing 1ong d& bay hoi nim trong
khoang tir 0 dén 75%.

Pé tmg dung trong ndng nghiép, ty 1é ding dé thu duge mirc phong trir hidu
qué (tire 13 “lugng hitu hiéu sinh hoc™) s& phu thudc vao cac yéu t& nhu loai giun tron
can phong trir, vong doi ciia giun tron, giai doan sdng, kich thudc clia né, vi tri, thoi
gian trong ndm, vu mua hodc dong vat chu, phuong thirc cho an, phuong thirc giao
phéi, d6 4m xung quanh, nhiét do, va cac yéu td tuong tu. Trong cac trudng hop binh
thuong, ty 16 dung nim trong khoang tir 0,01 dén 2 kg hoat chit cho mdi héc ta 1a du
@& phong trir giun tron trong hé sinh thai néng nghiép, nhung ciing c6 thé du véi lugng
it bang 0,0001 kg/hecta hoic c6 thé cin dén luong nhiéu bang 8 kg/héc ta. Di véi cac
tmg dung phi ndng nghiép, ty 1é st dung hiéu qua s& ndm trong khoang tir 1,0 dén
50 mg/m2 nhung ciing ¢6 thé du véi luong it bang 0,1 mg/m2 hodc ¢ thé cin dén
lwong nhidu biang 150 mg/m2. Chuyén gia trong linh vire k¥ thuat nay cé thé d& dang
xac dinh Iugng hiru hiéu sinh hoc can thiét dé thu duoc mirc phong trir giun tron ky

sinh mong mudn.
Vi du sinh hgc ctia sang che

Céc thir nghiém sau chimg minh hiéu qua phong trir cia hop chét theo sang
ché d6i vé6i loai gay hai cu thé. “Hiéu qua phong trir” 13 kha ning trc ché sy phat trién

ctia giun tron ky sinh (k& ca 1am chét) din dén viéc gidm an mdt cach dang ké. Tuy
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nhién, viéc bao vé phong trir lodi gdy hai tao ra béi cac hop chit ndy khéng bi han ché
& céac loai nay.

Thir nghiém A

Mitc phong trir giun tron giy san ré phuong nam (Meloidogyne incognita) qua
kidu tac dong tiép xic va/hoic ndi hip, nghia la dugc danh gid trong cic bd thu
nghiém gdm céc dd chtra khéng ddy, nhé dugc nap diy hdn hop dat pha cét va cac cay

gidng con dua chubt.

Céc hop chét thir nghiém duoc pha ché trong dung dich gdm 50% axeton va
50% nuéc. Hop chit thir nghiém duge dua truc tiép vao dit cta cac bo thir nghiém &
ncf‘mg d6 hoat chat 250 hodc 50 ppm. Mai thir nghiém dugc thuc hién 13p lai 3 l4n. Sau
khi xtr ly, c4c bd thir nghiém duge dé khé trong 1 gid, sau d6 khoang 250 4u tring non
giai doan th hai (J2) dugc dua vao trong dat. Cac b thir nghiém duoc gitt & 27°C va

duogc tuéi nude khi can trong 7 ngay.

Hiéu qua trir giun tron dugc xac dinh bang lugng nét sin tao thanh quan sat
duoc khi so sanh véi miu khong duge xt 1y. Su tao thanh ndt sin khong quan sat thiy
& mAu giun tron dugc phong trir 100%. Mirc tao thanh ndt sin twong dwong véi mirc
dugc phat hién trong méu kiém ching khéng duoc xir Iy dugc chi ra 13 0%. Mirc

phong trir giun tron khong duge dua ra véi hop chét c6 doc td thue vat dang ké.

Trong s cac hop chét dugc thir nghiém & ndng d 500 ppm, cac hop chét sau
bdc 16 tac dung bao vé thuc vat tbt (mtrc pha hai ré giam 50% hodc 16n hon so véi cac
mau kiém ching duogc xit Iy bang dung méi) va khéng c6 ddc td thuc vat dang ké: 1, 2,
3,4,5,6,7,8,10,11, 12, 14, 16, 17, 18, 19, 20, 21, 22, 23, 24, 26, 27, 29, 30, 32, 33,
34, 35, 36, 37, 39, 40, 42, 43, 45, 46, 47, 48, 50, 52, 53, 56, 58, 60, 62, 63, 65, 67, 70,
72,74,75,71, 80, 89, 90, 92, 95, 96, 101 va 103.
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Yéu ciu bio ho
1. Hop chét duge chon tir Cong thirc 1,

O R Me

trong do:

R'IaH hodc metyl;

R’ H;

R’ 12 -CR®R®R® ;

R*12Cl1 hoac Br;

R%1a H, C;—C;3 alkyl, C,—Cj alkenyl hodc C3—Cg xycloalkyl;
R® 1a C,—C; alkyl;

R 13 H, halogen, xyano, C;—C3 alkoxy, C;—Cs alkylthio, C;—C3 alkylsulfinyl,
C,—C; alkylsulfonyl hoic -CR7*R"°R’;

R”* 13 H, halogen, xyano, C;~C; alkoxy, C;—Cs alkylthio, C;~C3 alkylsulfinyl,
C1—Cj alkylsulfonyl hodc C1—C; alkyl;

R 13 H, halogen, xyano hodc C,—C, alkyl; va

R°1a H, halogen, xyano hoac C;—C, alkyl.
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v6i didu kién 13 (i) khi R'Ia H, thi R’ khong phai 12 C,—C5 alkyl khong dugce
thé, hodc C,—C;s alkyl duogc thé bang Cl hoic Br; va
(ii) khi R’ 12 metyl, thi R’ khong phai 13 etyl.

2. Hop chit duoc chon tir Cong thirc 1a hoic Cong thirc 1b,

H Me H Me
N R3 N R3
74 | B 74 | i
R R
o R* 0 R*
1a 1b
trong do:
2 Y
R 1a H;

R3 13 -CRERORE -

R* 13 Cl hotic Br;

R® 13 H, C;—Cj alkyl, C,—Cj5 alkenyl hodc C3~C‘6 xycloalkyl;
R® 14 C-C; alkyl;

R* 1 H, halogen, xyano, C;—C3 alkoxy, C;—Cj3 alkylthio, C;—C;3 alkylsulfinyl,
C;—C; alkylsulfonyl hoac -CR7*R"°R";

R 13 H, halogen, xyano, C;—Cj3 alkoxy, C;—Cj3 alkylthio, C;—Cs alkylsulfinyl,
C1—Cj alkylsulfonyl hodc C1—C; alkyl;

R 1a H, halogen, xyano hodc C;—C, alkyl; va
R 1a H, halogen, xyano hodc C1—C, alkyl.

3. Ché phim chtra (i) hop chit c6 Cong thirc 1a hoic Cong thirc 1b,
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H Me H Me

N R3 N R3
/ | B / | }
07 N s R 0 " R
1a 1b

trong d6, ty 16 ctia 1b v6i 1a it nhét 13 55:45; va
trong d6:
R*IAH;
R’ 13 -CR#*R®R® ;
R* 13 C1 hoac Br;
R 13 H, C;~C; alkyl, C,—C; alkenyl hoic C5~Cg xycloalkyl;
R 13 C;—C; alkyl;

R 13 H, halogen, xyano, C;—C3 alkoxy, C1—C3 alkylthio, C;—C3 alkylsulfinyl,
C,—C; alkylsulfonyl hoic -CR7°R"°R";

R”® 13 H, halogen, xyano, C;~Cs alkoxy, C1—Cj alkylthio, C1—Cj alkylsulfinyl,
C;—C; alkylsulfonyl hoc C1—C; alkyl;

R 13 H, halogen, xyano hodc C1—C, alkyl; va
R 13 H, halogen, xyano hodc C1—C; alkyl.

(ii) it nhit mot thanh phan bd sung dugc chon tir nhém bao gdm chat hoat

d6ng bé mit, chit pha lodng ran va chét pha loding 1ong.
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4. Ché phim theo diém 3, trong d6 ty 18 ciia 1b véi 1a it nhét 13 65:35, tét hon
14 it nhét 13 75:25, tt hon nita 12 it nhét 13 85:15, va tham chi tot hon nita 12 it nhit
95:5.

5. Ché phim theo diém 4, trong d6 ty 1& cla 1b véi 1a it nhat 12 97:3, tét hon
13 1t nhAt 12 99:1, t&t hon nita 13 gan nhu 14 100:0.

6. Ché phim chira hop chét theo didm 1 hogc diém 2, va it nht mot thanh
phén bd sung dugc chon tir nhém bao gém chét hoat dong bé mat, chét pha loang rin
va chét pha loing léng, ché phdm nay con ty ¥ chua it nhit mot hop chit hodc tac
nhéﬁ ¢O hoat tinh sinh hoc bd sung, trong do it nhét mot hop chit hodc tac nhan co
“hoat tinh sinh hoc bd sung dugc chon tir nhém bao gém abamectin, axephat,
axequinoxyl, axetamiprid, acrinathrin, afidopyropen, amidoflumet, amitraz,
avermectin, azadirachtin, azinphos-metyl, benfuracarb, bensultap, bifenthrin,
bifenazat, bistrifluron, borat, buprofezin, cadusafos, carbaryl, carbofuran, cartap,
carzol, cloantraniliprol, clofenapyr, clofluazuron, clopyrifos, clopyrifos-metyl,
chromafenozit, clofentezin, clothianidin, xyantraniliprol, xyclaniliprol, xycloprothrin,
xycloxaprid, xyflumetofen, xyfluthrin, beta-xyfluthrin, xyhalothrin, gamma-
xyhalothrin,  lambda-xyhalothrin, ~ xypermethrin,  alpha-xypermethrin,  zeta- -
xypermethrin, xyromazin, deltamethrin, diafenthiuron, diazinon, dieldrin,
diflubenzuron, dimefluthrin, dimehypo, dimetoat, dinotefuran, diofenolan, emamectin,
endosulfan, esfenvalerat, ethiprol, etofenprox, etoxazol, fenbutatin oxit, fenitrothion,
fenothiocarb, fenoxycarb, fenpropathrin, fenvalerat, fipronil, flometoquin, flonicamid,
flubendiamit, fluxythrinat, flufenrim, flufenoxuron, flufenoxystrobin, fluensulfon,
fluopyram, flupyradifuron, fluvalinat, tau-fluvalinat, fonophos, formetanat, fosthiazat,
halofenozit, heptafluthrin, hexaflumuron, hexythiazox, hydrametylnon, imidacloprid,
indoxacarb, insecticidal soaps, isofenphos, lufenuron, malathion, meperfluthrin,
metaflumizon, metaldehyde, methamidophos, methidathion, methiocarb, metomyl,
metopreri, metoxyclo, metoxyfenozit, metofluthrin, monocrotophos, monoflothrin,
nicotin, nitenpyram, nithiazin, novaluron, noviflumuron, oxamyl, parathion,
parathion-metyl, permethrin, phorat, phosalon, phosmet, phosphamidon, pirimicarb,
profenofos, profluthrin, propargite, protrifenbute, pyflubumide, pymetrozin,
pyraﬂﬁprol, pyrethrin, pyridaben, pyridalyl, pyrifluquinazon, pyriminostrobin,
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pyriprol, pyriproxyfen, rotenon, ryanodin, silafluofen, spintoram, spinosad,
spirodiclofen, spiromesifen, spirotetramat, sulprofos, sulfoxaflor, tebufenozit,
tebufenpyrad, teflubenzuron, tefluthrin, terbufos, tetraclovinphos, tetramethrin,
tetrametylfluthrin, thiacloprid, thiametoxam, thiodicarb, thiosultap-natri, tioxazafen,
tolfenpyrad, tralomethrin, triazamat, triclofon, triflumezopyrim, triflumuron, Bacillus
thuringiensis n0i d@é t delta, vi khudn gay chét cho con tring, virut giy chét cho c6n

tring va nim gay chét cho con tring.

7. Ché phdm theo diém 6, trong d6 it nhit mot hop chét hodc tac nhan c6 hoat
tinh sinh hoc bd sung dugc chon tir nhém bao gdm abamectin, axetamiprid,
acrinathrin, afidopyropen, amitraz, avermectin, azadirachtin, benfuracarb, bensultap,
bifenthrin, buprofezin, cadusafos, carbaryl, cartap, cloantraniliprol, clofenapyr,
clopyrifos, clothianidin, xyantraniliprol, xyclaniliprol, xycloprothrin, xyfluthrin, beta-
xyfluthrin, xyhalothrin, gamma-xyhalothrin, lambda-xyhalothrin, xypermethrin, alpha-
xypermethrin, zeta-xypermethrin, xyromazin, deltamethrin, dieldrin, dinotefuran,
diofenolan, emamectin, endosulfan, esfenvalerat, ethiprol, etofenprox, etoxazol,
fenitrothion, fenothiocarb, fenoxycarb, fenvalerat, fipronil, flometoquin, flonicamid,
flubendiamit, flufenoxuron, flufenoxystrobin, fluensulfon, flupiprol, flupyradifuron,
fluvalinat, formetanat, fosthiazat, heptafluthrin, hexaflumuron, hydrametylnon,
imidacloprid, indoxacarb, lufenuron, meperfluthrin, metaflumizon, methiocarb,
metomyl, metopren, metoxyfenozit, metofluthrin, monoflothrin, nitenpyram, nithiazin,
novaluron, oxamyl, pyflubumide, pymetrozin, pyrethrin, pyridaben, pyridalyl,
pyriminostrobin, pyripronyen, ryanodin, spintoram, spinosad, spirodiclofen,
spiromesifen, spirotetramat, sulfoxaflor, tebufenozit, tetramethrin, tetrametylfluthrin,
thiacloprid, thiametoxam, thiodicarb, thiosultap-natri, tralomethrin, triazamat,
triflumezopyrim, triflumuron, Bacillus thuringiensis Bacillus thuringiensis ndi doc tb
delta, toan bd ching cua Bacillus thuringiensis va toan bd chung cua virut Nucleo

polyhydrosis.

8. Phwong phap dé phong trir giun tron tri ngy trong dét, phuong phép nay
bao gdm viéc cho tiép xuc giun tron hodc moi trudng cua nd véi mot lugng hitu hidu

vé mat sinh hoc hop chit dugc chon tir Cong thirc 1, 1a hodc 1b,
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O R' Me O H Me O H Me
N R? N R? N R?
/ | I ; / I I , / I I ,
(@] R R (0] R* R O R4 R
1 1a 1b

trong d6:
R*1a H
R® 13 -CR®R®R®;
R*1a Cl hodc Br;
R® 13 H, C;—C; alky], Co-Cs alkenyl hoge C3~Ce xycloalkyl;
R® 13 C;—C; alkyl;

R% 13 H, halogen, xyano, C1—C3 valkoxy, C1—Cj3 alkylthio, C;—Cj3 alkylsulfinyl,
C1—Cj alkylsulfonyl hoac —CR7aR7bR7C;

R™1a H, halogen, xyano, C1—Cj alkoxy, C1—Cs alkylthio, C1—Cj alkylsulfinyl,
C;1—C;3 alkylsulfonyl hodc C1—C, alkyl;

R 13 H, halogen, xyano hoac C;—C, alkyl; va
R’° 13 H, halogen, xyano hodc C1—C, alkyl.
9. Phuong phép theo diém 8, trong d6 mdi truong 12 hat.

10. Phuong phép theo diém 8, trong d6 hat dugc bao bing hop chit c6 Cong
thre 1, 1a hodc 1b duoc bao ché duéi dang ché phém chtra chét tao mang hoic tic

nhan két dinh.
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11. Phwong phap @ phong trir giun tron tri ngu trong dat, phuong
phap nay bao gém viéc cho tiép xtic giun tron hodc moi trudng ciia n6 véi mot luong

hiru hiéu v& mat sinh hoc ché pham theo diém bét k¥ trong sb cac diém tir 3 dén 7.

12. Phuong phép theo diém 8, phuong phép ndy bao gdm viéc cho
tiép xUic giun tron hodc moi trudng cia nd véi mot luong hiru hi€u vé mit sinh hoc

hop chét c6 Cong thirc 1b.

13. Hat d& duoc xit Iy chira hop chat theo diém 1 hogc diém 2, véi lugng

nim trong khoang tir 0,0001 dén 1% trong luqng ctia hat trudce khi duge xur ly.
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