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(57) Sang ché dé cap dén hop chét di vong chia nito hoac oxy ¢6 cong thic (A),
(B), (C) hodc (D) dugc tao thanh tir dialdehyt, chat déng phan quang hoc ciia
ching, chat dong phan cis- va trans-, hoic musi nong héa dung, phuong phap
diéu ché ching, ch€ phdm nong héa chita hop chat nay va sir dung hop chat nay.
Cac hop chit va dan xudt cta chiing c6 hoat tinh trir su & muc cao d6i véi vai
sinh vat gay hai trong nong trai va lam nghiép bao gom sinh vat gay hai thuoc bo
cdnh déu va cdnh vay nhu rép, rdy, rudi trang, rdy 14, bo tri thong thudng, sau

duc qua bong, buém cai bap, sau cii bip, sau 14 bong, sau cin gié va v.v..
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Linh vuc k§ thuat dwge dé cap
Sang ché dé cap dén din xuét neonicotinoit moi, phuong phép diéu ché va
st dung dan xuét nay.

Tinh trang ky thuit ciia sang ché

Puoc dai dién boi Imidacloprid,,thuéc trir sdu neonicotinoit da duoc coi la
mot phat hién vé thudc trir sdu rat dugc quan tam, c6 dac trung la c6 hoat tinh
trir siu & murc cao, phd trir sdu rong, doc t6 thap dbi véi dong vat c6 va va dong
vat dudi nudc, cac dac tinh hé thé)ng tdt, 46 6n dinh & canh déng tdt va than
thién véi moi truong. Sau Imidacloprid, mot loat thudc trir sdu neonicotinoit nhu
Thiacloprid, Clothianidin, Thiamethoxam, Acetamiprid, Nitenpyram va
Dinotefuran dd dugc phét trién (EP 247477, 296453, 685477, 235725, 235725,
315826, 192060, 244777, 0386565, 580553, 1031566, JP 62292765, 8259568,
8291171 va 7242633).

Tuy nhién, viéc 4p dung va phat trién cac hop chét nay bi gi6i han do viéc
str dung thudng xuyén Imidacloprid gdy ra van dé khang thudc nghiém trong va
khang chéo giita thubc trir sdu neonicotinoit do sy tuong dong vé ciu trac gay ra.
Trong khi do, thudc trir sdu neonicotinoit chu yéu thé hién hoat tinh ddi véi sinh
vat gy hai thudc BO canh déu va Bo canh cling va phd trir sau hep lam giéi han
viéc ap dung rdng rai cuia chiing trong phong trir sinh vét gy hai.

Do d6, can phai phat trién céc hop chét c6 cac hoat tinh hiéu qud tu hop
chét nitrometylen c6 hoat tinh & mtic cao dé giai quyét van dé khang thudc, mé
rong phd trir sdu va 4p dung céc hop chét nay trong céc ché pham thudc trir sau.
Ban chit ky thuit ciia sang ché

Sang ché dé& xuét thubc trir sau c6 hiéu qua méi, giai quyét van dé khang
thudc trir siu neonicotinoit, md rong phd trir siu va giai quyét cac van dé con

ton tai trong linh vuc nay.
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Muc dich ctia sang ché 1a d& xuit cac dan xuét dé phong trir sinh vét gay
hai c6 hiéu qua va diéu ché chung.

Muc dich khéc cia sang ché 1a dé xuit viéc bao vé sy phat trién va thuc vat
dugc thu hoach va ngén ngtra ching khdi su pha hoai cta sinh vat gy hai.

Theo khia canh thit nhét, sang ché d& xuét hop chét c6 cong thuc (A), (B),
(C) hozc (D), chit ddng phan quang hoc cua nd, chit ddng phan cis-trans hoic

muoi nong hda dung cia nod

Rz
o
PN A~
RN N NT N R RTNTN . NN TR,
Rs Rq Ry R (A) Rs Ry Ry Ry (B)
Rs ki
Y . Y Rs
| o Re Py | o
R1/\f}l '\ll Rj ,\ll f\'l Rg
WR© PR (D

trong d6 R, 1a hop chét di vong ¢ 5 hodc 6 canh chua nguyeén tu nito, oxy
va/hodc luu huynh, hop chét di vong c6 5 hodc 6 canh duge thé halo chta
nguyén tt nito, oxy va/hodc luu huynh, phenyl duoc thé hoic khong duge thé,
trong d6 cac phén ttr thé 12 mot hodc nhidu nhém dugc chon tir nhém bao gém

cac nguyén tr halogen, C;.4 halo-alkyl hoac C;_4clo-alkoxyl;

R, 1a H, C,galkyl no hodc khong no, C,galkyl no hoic khong no dugc thé
halo, -CH,CH,OCH,CH;, —CH,CH,OCH;, C,;salkoxyl no hoic khéng no,
phenyl, benzyl, C,_4 alkyl-cacbonyl hoac C,_4 alkyl-sulfonyl;

R; va Ry doc 14p duoc chon tr H, C,4 alkyl, allyl, benzyl, C,4
alkoxyl-C_salkyl, Cia alkoxyl-cacbonyl, phenoxycacbonyl, Cos
alkynyl-cacbonyl, C,; alkenyl-cacbonyl, C;s xycloalkyl-cacbonyl, nhém
benzoyl khong dugc thé hoic nhém benzoyl dugc thé bang mot hodc nhidu
nhém dugce chon tir nhém bao gém cac nguyén tir halogen, C,4 alkyl, C;4

halo-alkyl, C;4 alkoxyl hodc C4 alkyl-cacbonyl, furan cacbonyl hosc
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N,N-dimetyl cacbonyl; hodc R; va R4 cung véi nhau tao thanh —CH,-CH,—,
—CH,-CH,-CH;— hodc —CH,-XR-CH,—, trong d6 X 1a N, O, S hodc nguyén tu
khéc loai khac; R 1a phan tir thé dbi véi X va duoc chon tir H, Cyalkyl, allyl,
benzyl, phenyl, C,_4 alkoxyl-C;_4 alkyl, C,4alkoxyl-cacbonyl, phenoxycacbonyl,
C, alkynyl-cacbonyl, C,; alkenyl-cacbonyl, Cs;.4 xycloalkyl-cacbonyl, nhom
benzoyl khong duoc thé hoic nhém benzoyl duogc thé bi’lng mdt hodc nhiéu
nhém duogc chon tir nhom bao gém cac nguyén tu halogen, C,.4halo-alkyl, C;g
alkyl no hodc khong no hodc alkoxyl, hodc C;.4 alkyl-cacbonyl, furan cacbonyl

hodc N, N-dimetyl cacbonyl.

Rs, Re, R7, Rg va Rg 1a H, C;.4alkyl no hoac khong no, halogen, C_g alkoxyl
no hodc khéng no, C;_4halo-alkoxyl no hoac khong no, C;4alkyl-cacbonyl, C,_g
alkyl-este, C;_4 alkyl-sulfonyl, phenyl hodc benzyl;

Y la nitro, xyano, triflometyl, trifloaxetyl, hoéc triflometylsulfonyl.

Theo mét phuong 4n, R; duoc chon tir pyridyl, thiazolyl, pyrimidinyl,

tetrahydrofuryl, oxazolyl, hoac cdc nhom dugc halogen héa cua no.

Theo mdt phuong 4n, tét hon 1a R, la halopyridyl, halothiazolyl,
halopyrimidinyl, halotetrahydrofuryl, hodc halooxazolyl. Tét hon 13, cic nhém

dugc halogen hoa la clorua.

a—/ H— c °
Theo phuong an khac, R; 1a N=" —l\]ll/—j_or &.

Theo phuong 4n khac, R, 1a H, Cy.alkyl no hoac khong no, C,_shalo-alkyl
~ no hodc khéng no, Cy4alkyl-cacbonyl, benzyl khong duogc thé hoic benzyl duoc
thé bang mot hodc nhidu nhém duge chon tir nhém bao gbém nguyén tir halogen,

Ci.4 halo-alkyl hoac C_4 clo-alkoxyl.

Theo mdt phuong 4n, R, 13 H hodc C,3 alkyl. Tét hon nita 13, R, 13 H hoc
metyl.

Theo phuong 4n khac, R3 va Ry 1a H, C, alkyl, hodc R; va R, cung véi
nhau tao thanh —CH,-CH,— hoac ~CH,-CH,-CH,—.

Theo mot phuong an, R; va Ry la nguyén tir hydro ho#ic C,.; alkyl, va tdt
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hon l1a H, metyl hodc etyl. Theo cach khac, R; va Ry cung v&i nhau tao thanh
—CHQ-CHz— hOéC —CHz-CHz-CHz—.

Theo phuong an khac, Rs, Rg, R7, Rg va Rg 1a H, C;; alkyl no hodc khong
no, halogen, C,_4 alkoxyl no hodc khong no, C,_, halo-alkoxyl no hoac khong no,
nhém C,4 alkyl-este (RCOO-), C,, alkyl-sulfonyl hoac nhdém
triflometansulfonyl este.

Theo mot phuong an, Rs, R¢, R7, Rg va Ry 1a H, metyl, nguyén tir clorua,

nguyén tir bromua, metoxyl hodc etoxyl va tét hon 13 H, metyl va metoxyl.
Theo phuong an khéc, Y 1a nhém nitro hodc nhém xyano.
Theo mdt phuong én, Y 1a nhém nitro.
Theo khia canh thir hai, sang ché dé& xu4t ché phdm nong hoéa bao gdm:

(a) tir 0,001 dén 99,99% trong lwong hop chit dugc néu trén ddy, chit dong
phan quang hoc ctia nd, chit dong phan cis-trans, mubi néng hoa dung ciia né
hodc hon hop cia chung; va

(b) chit mang hoic t4 dugc nong héa dung.

Theo mot phuong 4n, ndng do clia hop phéan (a) ndm trong khoang tr 0,01
dén 99,9% trong luong va tét hon 14 tir 0,05 dén 90% trong luong.

Theo mot phuong an, ché phim néng héa duoc sir dung dé giét hoic
phong trlir con trung dugc chon tir nhém bao gdém Coleoptera, Lepidoptera,

Hemiptera, Orthoptera, Isoptera va con trung hai canh.

Theo mot phuong an, con trung gdy hai c6 phan miéng loai hit sac hodc
loai cao xudc.

Theo phuong an khdc, sinh vat gay hai bao gom rép, ray, rudi trang, ray 14,
bo tri, sdu duc qua bong, budém Cai bap, sdu buém Diamondback hodc su cin
gié.

Theo phuong 4n khéc, ché pham nong hda con bao gom cac hoat chat khac
dugc chon tir nhom bao géom thudc trir sau, cobait, thudc diét vi khuén, thudc

diét ve bét, thude diét giun tron, thubc diét nAm va chét kiém soat sy phat trién.

-5-
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Theo khia canh thir ba, sang ché @& xuét viée st dung ché phém nong hoa
dé giét hodc phong trir sinh vat gay hai néng nghiép, sinh vat gdy hai gay bénh
va sinh vat gy hai nguy hiém cho sttc khde dong vat; hodc ché phdm nong hoa
duoc str dung 1am ché pham thudc trir sdu dé giét chét hodc phong trir sinh vt
gdy hai néng nghiép, sinh vat gy hai gay bénh va sinh vat gy hai nguy hiém

cho strc khoe dong vit.

Theo khia canh thi tu, séng ché d& xuit phuong phap giét hodc phong trir
sinh vat gay hai ndng nghiép, sinh vat gay hai gdy bénh va sinh vat gy hai nguy
hiém cho stic khoe dong vat, trong d6 phuong phép nay bao gdm 4p dung ché
phim néng héa hozc thube trir sau cho thuc vat, dit quanh cay trong hodc méi

truong bi con trung tan cong hodc s€ bi con trung tan cong.

Theo khia canh thr ndm, séng ché dé xuat viéc st dung hgp chat, chat
dong phan quang hoc ctua né hoac chat dong phén cis-trans, mudi néng hoa

dung hoac ché pham chira n6 trong bao ché ché pham thuoc trir siu.

Theo khia canh th séu, sang ché d& xuat phuong phap didu ché hop chét,
chit déng phén quang hoc cta né hodc chit ddng phén cis-trans, hodc muébi
nong héa dung, trong d6 phuong phap nay bao gém céc budc sau day:

V&i su ¢b mit cua chat xtc tac axit va & 0-60°C, cho hop chét co cong
thirc (a) phan Gmg véi hop chét (b), (c) hodc (d), nhd d6 tao thanh hop chét (A),
(B), (C) hoac (D), trong d6 R, 1a H,

Y R~
{ R :
% 0 0 Yo Re s
N oy h
Ra Re (a) " (b) R (c) Re  (d)

trong do Ry, Rs3, Ry, Rs Rg R7 Rg RogvaY 1a dugc xac dinh nhu trén day, va
n la 0 hoac 1.

Theo mdt phuong 4n, nhiét do ctia phan tmg 13 15-45°C, va t6t hon 12 tir 20
dén 30°C.

Theo phuong an khéc, dung méi dugc chon tir axetonitril hodc etanol, va

tdt hon 13 axetonitril.
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Theo phuong 4n khéc, chit xtc tac axit dugc chon tir axit clohydric dam
dic, axit sulfuric dam dic va tét hon 13 axit clohydric ddm dic.

Theo mét phwong 4n, phuwong phap niy bao gdm:

véi sy c6 mat cla chat xuc tac axit, phan tng sau ddy dugc thuc hién &
20-30°C trong axetonitril trong 2-24 gid, nhd' d6 tao thanh hop chét (A), trong
dé R, 1a H:

o HO
Y [/ Y; ~ Y
/[ ~o A~ | ~
Ry >N” °NH RN ONH N7 N7 R,
R, Ry MeCN/axit Rs Ry, R, Re

(A);
vGOi sy ¢6 mat cia chat xdc tac axit, phan ung sau ddy duoc thuc hién &

20-30°C trong axetonitril trong 2-24 gio, nho d6 tao thanh hop chét (B):

IY =0 A s
| =0
P N Z ~
R7NTONH _ R NN NN
Rs Ry MeCN/axit Rs R; Rz Ry

Ry

(B);

vl sy ¢ méat cda chat xdc tac axit, phan ing sau day dugc thuc hién &

10-50°C trong axetonitril trong 2-24 gio, nho d6 tao thanh hop chét (C):

v R5Iio y Rs

l Re _0 @RG
[TIH
R4

RN RONTN
R

3 MeCN/axit Ry Ry (C);

vl sy c6 mat cda chat xdc tac axit, phan Ung sau day duoc thuc hién &

10-50°C trong axetonitril trong 2-24 gi®, nhd d6 tao thanh hop chat (D):

=0 Rz
Y Rs /O Y- Rs
J\/ Ry e & R
RN NH R NN ?
Rs; Ry MeCN/axit Rs R, (D)

M5 ta chi tiét sang ché

Sau khi nghién clru trong thoi gian dai va chuyén sau, cac tac gia sang che

-7-
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da tdng hop dugc mét loai dan xuét neonicotinoit mdi, ma thu duge bing phan
g cua hop chat nitrometylen véi dialdehyt dya trén nhém nitrometylen gdm
thudc trir sau nitrometylen neonicotinoit hién c6. Céc dan xuit moi nay co hoat
tinh cao dang k& va phd trir sau rong. Céc tac gia sang ché da hoan thién sang
ché dua trén céc phat hién nay.
Dinh nghia v& cac phan tir thé

Thuat ngt “C,.¢ alkyl” dé cap dén alkyl mach théng hodc manh nhanh c¢é

tir 1 dén 6 cacbon nhu metyl, etyl, propyl, iso-propyl, butyl, iso-butyl, sec-butyl,

tert-butyl hodac mot s6 nhom tuong tu.

Thuat nglt “C,.¢ alkoxyl” dé cap dén alkoxyl mach théng hoac mach nhanh
¢6 tr 1 dn 6 cacbon nhu metoxyl, etoxyl, propoxyl, iso-propoxyl, butoxyl,

iso-butoxyl, sec-butoxyl, fert-butoxyl hodc mot s6 nhom tuong tu.

Thuat ngit “halogen” dé cap dén flo, clo, brom hogc iot. Thuét nglt “dugc
halogen hoa” dé cap dén mot hoic nhiéu su thay thé véi “halogen” gidng nhau
hodc khac nhau nhu dugc néu trén day, nhu triflometyl, pentafloetyl hodc cac

nhém tuong tu.

Thuét ngit “alkyl di vong c6 5 hodc 6 canh” dé cap dén alkyl vong vong cé
5 hodc 6 canh chira mot hodc nhiéu nguyén tir khéc loai dugc chon tur nito, oxy
hoac luu huynh, nhu pyridyl, thiazyl, pyrimidinyl, tetrahydrofuryl, oxazolyl v.v.
Diéu ché hop chét theo sang ché

Hop chét theo séng ché c¢6 thé dugc tong hop nhu duge mé ta trén day.
Hop chét (a) co6 thé thu dugc theo cac tham chiéu k¥ thuét trong linh vuc nay,
nhu WO2006056108A1, WO2007101369A1 va PCT/CN2008/071115.

Theo mot phuong an, hop chat ¢ cong thirc (A) c6 thé duoc tong hop theo
quy trinh sau day, trong do R, 1a H:

o HO
Y E Y 7
I 0 Py ~
RN ONH R{” "N NH N7 N7 R,
Rs Ry MeCN/axit Rs R, R, Re
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Theo mdt phuong 4n, hop chit c6 cong thirc (B) ¢ thé duge téng hop theo

/[Y =0 Y N Y

| —0
" o N N 2 —~

RN ONH R N "N NTN

R, R, MeCN/axit Rs Ry Rs Ry

quy trinh sau day:

Ry

(B);

Theo mdt phuong an, hop chét cé cong thirc (C) c6 thé duge téng hop theo

Y Rjio Y "
RN M RN
Rs R4 MeCN/axit Rs; R4 (C);

quy trinh sau day:

Theo mdt phuong 4n, hop chét c6 cong thirc (D) ¢6 thé duoc téng hop theo

quy trinh sau day:
R
’ ~0 R7
R 0O R
Y 8 / Y- 8
J\/ Ry AP R
R N7 NH Rio TN ?
Rs Ry MeCN/axit Rs R, (D)

Theo mdt phwong 4n, hop chét c6 cong thirc (A) c6 thé duoc tong hop theo
quy trinh sau day:

(1) Thém nhd giot dung dich chta 2-clo-5-(clometyl)pyridin trong
axetonitril vao 5-10 mol dung dich diamin. Phan tng duogc thuc hién & 0-50°C
trong 5-10 gid. Sau khi két thuc, chung cét hdn hop duéi ap xuét giam dé loai bo
diamin, hoa tan trong etyl axetat va lam bay hoi & thu duoc

N-((6-clopyridin-3-yl)metyl)diamin.

(2) Hoa tan hdén hop gdm N-((6-clopyridin-3-yl)metyl)diamin va
1,1-dimetylthio-2-nitroethen trong etanol va hdi luu trong 4-8 gio dé thu duoc

hop chit nitrometylen.

(3) Véi su c6 mit cua chét xuc téc axit nhu axit clohydric, axit sulfuric,

heteropolyaxit v.v., hop chit nitrometylen phan Umg vé&i oxaldehyt (glyoxal) dé

-0-
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thu duoc hop chét c6 cong thuc (A).

Theo phuong 4n khéc, hop chét ¢6 cong thirc (B) ¢6 thé duge tdng hop
theo quy trinh sau day:

(1) Thém lugng thich hgp cua axetonitril vao dung dich nudc etylamin. Sau
dd, thém nho giot 2-clo-5-(clometyl)pyridin trong axetonitril vao bé nudc da.
Phan tng duoc kiém soat béi TLC. Sau khi két thuc, thém lugng 16n nude vao
hén hop ndy, chiét boi DCM, lam khé, loc va lam bay hoi dé thu duoc
N-((6-clopyridin-3-yl)metyl)ethenamin la chit dau.

(2) Hoa tan hdén hop gdm N-((6-clopyridin-3-yl)metyl)ethenamin va
1,1-dimetylthio-2-nitroethen trong etanol va hdi luu trong 4-8 gio. Sau khi két
thic, c6 dic hén hop va tinh ché béng cach sic ky cot dé thu duoc
N-((6-clopyridin-3-yl)metyl)-N-etyl-1-(metylthio)-2-nitroetenamin.

(3) Hoa tan hén hop gbébm dung dich ruou metylamin va
N-((6-clopyridin-3-yl)metyl)-N-etyl-1-(metylthio)-2-nitroetenamin trong etanol
va duogc phan Ung trong 4-8 gid trong bé nudc da. Sau khi két thic, cb dic hdn
hop va tinh ché bang cich sic ky ot d&  thu  duoc
N-((6-clopyridin-3-yl)metyl)-N-etyl-N’-metyl-2-nitroeten-1,1-diamin.

(4) Véi su c6 mit ciia chit xtc tac axit nhu axit clohydric, axit sulfuric,
heteropolyaxit V.V.,
N-((6-clopyridin-3-yl)metyl)-N-etyl-N’-metyl-2-nitroeten-1,1-diamin phan tng
v6i malonaldehyt dé thu dugc hop chét c6 cong thirc (B).

Theo phuong 4n khac, hop chat c6 cong thic (C) c6 thé dugc tdng hop
theo quy trinh sau day:

(1) Thém nhd giot dung dich chira 2-clo-5-(clometyl)pyridin trong
axetonitril vao 5-10 mol dung dich diamin. Phan Umg duoc thuc hién & 0-50°C
trong 5-10 gio. Sau khi két thiic, chung cit hdn hop dudi ép xuét gidm dé loai bo
diamin, hoa tan trong etyl axetat va lam bay hoi dé thu duoc

N-((6-clopyridin-3-yl)metyl)diamin.

(2) Hoa tan hén hop gbém N-((6-clopyridin-3-yl)metyl)diamin va

-10-
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1,1-dimetylthio-2-nitroeten trong etanol va hdi luu trong 4-8 gid dé thu duoc

hop chéit nitrometylen.

(3) Vi sy ¢c6 mat caa chit xtc tac axit nhu axit clohydric, axit sulfuric,
heteropolyaxit v.v., hgp chét nitrometylen phan Gng véi sucxinaldehyt dé thu

dugc hop chét ¢ cong thic (C).

Theo phuong 4n khéc, hop chat ¢ cong thic (D) ¢b thé duge tdng hop
theo quy trinh sau day:

(1) Thém nhdé giot dung dich chta 2-clo-5-(clometyl)pyridin trong
axetonitril vao 5-10 mol dung dich diamin. Phan tng dugc thuc hién & nhiét do
nam trong khoang tir 0 dén 50°C trong 5-10 gid. Sau khi két thuc, chung ct hdn
hop duéi 4p xuat giam dé loai b diamin, hoa tan trong etyl axetat va lam bay

hoi dé thu dugc N-((6-clopyridin-3-yl)metyl)diamin.

(2) Hoa tan hdn hop gdm N-((6-clopyridin-3-yl)metyl)diamin va
1,1-dimetylthio-2-nitroeten trong etanol va hdi luu trong 4-8 gid dé thu duoc

hop chét nitrometylen.

(3) V&i su ¢6 mit cla chat xtc tac axit nhu axit clohydric, axit sulfuric,
heteropolyaxit v.v., hop chat nitrometylen phan Ung véi glutaraldehyt ¢ thu
duoc hop chét co cong thire (D).

Hoat tinh trir sdu ctia hoat chit theo sang ché

Thuat ngit “thanh phan hoat tinh theo sang ché” hoic “hoat chit theo sang
ché” 12 hop chét theo sang ché, chit dong phan quang hoc ctia né hodc chit dong
phan cis-trans, hoic mudi néng héa dung cta né. “Hoat chét theo séng ché” co

hoat tinh gia ting dang ké va phd trir sau rong.

Thuat ngit “mudi néng héa dung” c6 nghia 14 anion ctia mudi 1a da biét
hodc c¢6 thé st dung khi tao thanh mubi c6 thé trir sdu. Tt hon 13, mudi co6 thé
hoa tan trong nude. Mudi duge tao thanh béi cac hop chét c6 cong thirc (A), (B),
(C) va (D) bao gébm cic mudi duoc tao thanh véi axit vo co (chdng han,
hydroclorat, phosphat, sulfat va nitrat) va cac mudi duoc tao thanh véi axit hitu

co (chang han, axetat va benzoat).
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Hoat chét theo sang ché c6 thé duoc st dung dé phong trir va giét con
tring gdy hai néng nghiép va thuc vat néi chung, con tring gy hai ngii cdc bao
quan, con trung gay hai cho stic khoe cong ddng va con tring gy hai cho st
khoe dong vat. Theo sang ché, thuat ngit “thudc trir sdu” 13 hop chit bat ky ma
ng#n ngira hodic phong trir con tring bat ky trong sd cac con trung dugc néu trén

day. Cac con trung vi du bao gdbm nhung khong chi giéi han dén:

Bo canh cimg: Mot ngd (Sitophilus zeamai), mot thdéc do6 (Tribolium
castaneum), nhom bo rua an thuc vat (Henosepilachna vigintioctomaculata), bo
rua #n gd (Henosepilachna spars), séu an 14 la mach (Agriotes fuscicollis), bo
canh cam (4dnomala cupripes), bo canh cung (Popillia quadriguttata), bo hung
(Monolepta hieroglyphica), xén téc hai gd (Monochamus alternatus), bo dau dai
(Echinocnemus squameus), bo canh cing an 1a (Basiprionota bisignata), sdu duc
than (Anoplophora chinensis), bo canh cung rau dai (Apripona germari), bo

canh cung (Scolytus schevy), sau an 14 lGa mach (Agriotes fuscicollis).

B0 canh vay: Buém dém (Lymantria dispar), buém (Malacosoma neustria
testacea), budm cay (Diaphania perspectalis), buém (Clania variegate), sén
mau vang (Cnidocampa flauescens), sau rém thong (Dendrolimus punctatus),
sdu r0m an l& (Orgyia gonostigma), budém dém (Paranthrene tabaniformis), siu
in tap (Spodoptera litura), sdu duc than soc ndu dau niu hai laa (Chilo
suppressalis), sdu dyc than ngd (Ostrinia nubilalis), ngai bot diém (Ephestia
cautella), buébm dém (Adoxophyes orana), sau (Laspyresia splendana), sdu ngai
dém (Agrotis fucosa), budm sap 16n (Galleria mellonella), sau to hai cai
(Plutella xylostella), sdu v& bua gay hai (Phyllocnistis citrella), hodc siu cin gié
(Mythimna separate).

Bo céanh déu: Rdy xanh hai lGa (Nephotettix cincticeps), rdy nau hai lua
(Nilaparvata lugens), ray boéng hai chudi (Pseudococcus comstocki), 1ép
(Unaspis yanonensis), rép thudc 14 (Myzus persicae), 1€p dua (Aphis gossydii),
1ép (Lipaphis erysimi pseudobrassicae), té€p (Stephanitis nashi), hodc rép phan

tréng (Bemisia tabaci).

Bo canh thang: Gian Duc (Blattella germanica), gian My (Periplaneta
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americana), dé nhii (Gryllotalpa africana), hodc cao cao di cu (Locusta

migratoria).
Mbéi: Kién lira do (Solenopsis invicta), mbi dét (i Coptotermes formosanus).

Bo hai canh: Rudi nha (Musca domestica), mudi vin (Aedes aegypti), gioi
hat giéng (Delia platura), mudi (Culex sp.), mudi sdt rét nude lo (Anopheles

Sinensis).

Con trung gay hai cho strc khde dong vat: Ve bo (Boophilus microplus), ve
(Haemaphysalis longicornis), ve (Hyalomma anatolicum), rudi nhing & gia suc
(Hypoderma spp.), san 14 gan 16n (Fasciola hepatica), sén day (Moniezia
Blanchard), giun (Ostertagia spp)., tién mao trung (Trypanosoma enansi), 1é

dang trung (Babesia bigemina), v.v..

Céc hop chat theo sang ché c6 hiéu qua dat hiéu doi véi con trung giy hai
nong nghi€p va thyuc vét cé phan miéng loai hit sic hoic loai cao xudc, nhu rép,

ray 14, ray, sau cdy, bo tri, rudi trang va v.v..
Ché pham thuoc trir sdu chira hgp chét theo sang ché

Hoat chit theo sang ché c6 thé thuong duge diéu ché thanh ché pham
thudc trir sdu. Céc hoat chét theo sang ché c6 thé duoc didu ché thanh cac ché
phém thoéng thuong, nhu dung dich, nhii hoa, huyén phu, bdt, bot, bdt nhio, hat,
sol khi cac vat liéu tu nhién va téng hop dugc trén voi cac hoat chit va vi nang
polyme, phttc hop bao ngoai déi véi hat, ché phim dugc sit dung véi thiét bj dbt
chdy (nhu cylindrantherae tao khoi, hdp tao khoi va dia tao khoéi) va ULV lam

lanh ché pham mu suong va lam am ché phadm mu suong.

Céc ché pham nay c6 thé duoc san xudt theo cach thong thuong, vi du,
béng céch tron céc hoat chat véi chit nd, ma la chét 16ng hodc khi héa long, chat
pha lodng hodc chit mang rén, thy ¥ kém st dung céc chit ¢6 hoat tinh bé mit,
1a cac chat tao nhii héa va/hodc chét gy phan rd va/hodc chit tao bot. Trong
trudng hop st dung nude lam chit né, dung méi hitu co cling c6 thé duoc st

dung lam dung méi phu tro.

Thuong thich hop d st dung cac dung mdi dang 1dng 1am chét pha lodng
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hodc chit mang, vi du céc hydrocacbon thom, nhu xylen, toluen va alkyl
naphthalen; hydrocacbon thom dugc clorin héa hodc béo dugce clorin hdoa, nhu
clobenzen, cloetylen va metylen clorua; cac hydrocacbon béo, nhu xyclohexan
hoac parafin, vi dy, phan doan dau khoang; rugu nhu etanol hodc glycol cling
nhu céc ete va este cia chung; keton nhu axeton, metyl etyl keton, metyl
isobutyl keton hodc xyclohexanon; hodc cac dung moéi phan cuc khac thuong,
nhu dimetylformamit va dimetylsulfoxit, cling nhu nuéc. Cac chit pha lodng
hodc chit mang khi héa 16ng c6 nghia 1a cac chét pha lodng ma 1a khi & nhiét do
binh thudong dudi ap xuét binh thuong, vi duy, chét déy sol khi, nhu hydrocacbon

duoc halogen hoa cling nhu butan, propan, nito va cacbon dioxit.

Chét mang rén bao gé)m céc chét khoang tu nhién, nhu kaolin, dat sét, bot
tan, thach anh, attapulgit, montmorillonit hoac dét tao cat; cac chat khoang téng
hop, nhu axit silic dwgc phén tan & muc cao, alumin va silicat. Chat mang rén
duoc st dung dbi voi hat 13 cac khéi déa tu nheien duoc nghién va phéan doan nhu
canxit, cAm thach, dd bot, sepiolit va dolomit, cling nhu c4c hat téng hop bdt thod
vO co va hitu co, va hat vt liéu hitu co nhur mun cua, vo dira, 16i ngd va than

cay thubc 14 va tuong tu.

Céc chét tao nhil hoa khoéng ion va va anion c6 thé dugc su dung lam cac
chét tao nhil hoa va/hodc tao bot, nhu, este cla axit béo polyoxyetylen, ete ruou
béo polyoxyetylen, vi du, alkylaryl polyglycol ete, alkylsulfonat, alkylsulfat,
arylsulfonat ciing nhu cac san phdm thiy phén albumin. Céc chét gdy phan tan

bao gdm, vi du, chét thai 16ng lignin sulfit va metyl xenluloza.

Céc chit bam dinh nhu cacboxymetyl xenluloza va céac polyme tu nhién va
téng hop, (nhu gdém arabic, ruou polyvinyl va polyvinyl axetat) & dang bot, hat
va nhii hoa c6 thé duoc st dung trong céc ché pham nay. C6 thé st dung chét
tao mau nhu thudc nhudm v co, vi du, sit oxit, coban oxit va xanh Prussian, va
thudc nhudm hiru co nhu thude nhudm diazo hoic thudc nhudm phthalo-xyanin
kim loai va chét dinh dudng vi lugng, nhu mudi sét, mangan, bo, déng, cO ban,

nhom va kém.

Hoat chét theo sang ché c¢6 thé thé hién nhu 1a hdn hop véi céc hoat chét
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khéc trong ché phém ban trén thi truong hodc dang st dung dugc diéu ché tix
ché pham ban trén thi truong. Cac hop chét khac c6 thé 1a thude trir sau, thudc
diét vi khuan, thudc diét ve bét, thube diét giun tron, thudc diét ndm, chét kidm
soat phat trién va twong tu. Thudc trir sdu bao gém, chéng han, phosphat,
carbamat, pyrethroit, hydrocacbon dugc clorin héa, benzoylure, nereistoxin va

vat liéu duogc tao ra bdi vi sinh nhu avermectin.

Ngoai ra, hoat chit theo sang ché c6 thé thé hién nhu 1 hdn hop véi chét
ting cudng trong ché phdm bén trén thi trudng hodc dang str dung duoc didu ché
tir ché phdm bén trén thi truong. Chét ting cudng duoc sit dung dé ting cudng
téc dung cia hoat chit, nhu ty ban than hop chét ¢6 hoat tinh tuy y dé sir dung

chat tang cudng.

Thong thudng, cac ché phdm chua tir 0,001 dén 99,99% trong luong, tot
hon 14 tir 0,01 dén 99,9% trong lugng va tét hon nira 1a tir 0,05 dén 90% trong
luong hoat chat theo sang ché. Nbng d6 hoat chit & dang sir dung dugc diéu ché
tir ché phdm bén trén thi truong c6 thé thay ddi trong khoang rong. Nong do
hoat chét ciia ché phdm dé st dung, vi du tir 0,0000001 dén 100% (g/thé tich),
va tot hon 14 tir 0,0001 dén 1%.

Vi du thwe hién sang ché

Céc vi du sau day nhim minh hoa sang ché ma khéng lam gidi han pham
vi cia sang ché. Béi véi céac phuong phap thir nghiém trong céc vi du sau day,
ching duoc thuc hién duéi cc diéu kién thong thuong hodc nhu duge hudng
dan boi nha san xuat, trlr phi ¢6 quy dinh khac. Phan trim va cac phan duoc tinh
toan theo trong luong. Thuat ngit “r.t.” 14 nhiét do trong phong.
Vidul

Tong hop
4-(1-((6-clopyridin-3-yl)metyl)-4,5-dihydro-1H-imidazol-2-yl)-1-(1-((6-clopyrid
in-3-yl)metyl)imidazolidin-2-yliden)-1,4-dinitrobut-3-en-2-ol (hop chét 13)

Theo phuong phdp dugc mé ta trong WO 2006056108A1 va
WO2007101369A1,  2-clo-5-((2-(nitrometylen)imidazolidin-1-yl)metyl)pyridin
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duoc diéu ché tir 2-clo-5-(clometyl)pyridin (0,03mol) véi hiéu sut 56%. Rf =
0,46 (ete diu mo: EtOAc = 1:1); nhiét do néng chay = 156,9°C-161,8°C; GC
MS(m/s): 220 (25), 126(100), 90(9).

Téng hop
4-(1-((6-clopyridin-3-yl)metyl)-4,5-dihydro-1H-imidazol-2-yl)-1-(1-((6-clopyrid
in-3-yl)metyl)imidazolidin-2-yliden)-1,4-dinitrobut-3-en-2-ol

HO
o |
Z MeCN/HCI
| X N"NH  t [\ A | ~ N” °NH N7 N X
_ / (¢} r.t. _ 7/ N | _
CI” N cI” N N~ >l

Thém 1,27g (0,005mol)
2-clo-5-((2-(nitrometylen)imidazolidin-1-yl)metyl)pyridin, 30ml axetonitril va

o))

3ml 30% dung dich nuéc oxaldehyt vao binh thét ¢b day tron 50ml. Sau khi
khudy trong 0,5 gid, thém HC1 dam dic lam xtc tac vao. Sau do, khudy phan
tng va kiém soat béi TLC cho dén khi két thuc. Sau d6, loc hdn hop dé thu dugc
bot mau tréng, ma dugc tao két tia dé thu duoc 1,05g san phém cudi cung tinh

khiét 1a chat bét mau tring. Hiéu suét: khoang 76%.

Nhiét d¢ néng chdy = 164,6-165,3°C; 'H NMR (400 Mz, DMSO-dg): &
9,01 (s, 1H), 8,41 (d, J= 2,0 Hz, 1H), 8,38 (d, J = 2,0 Hz, 1H), 7,80-7,86 (m,
2H), 7,51-7,54 (m, 2H), 6,50 (d, J = 7,2 Hz, 1H), 5,34 (d, ] = 15,2 Hz, 1H), 5,18
(d, J = 15,2 Hz, 1H), 4,84 (dd, J,= 2,4 Hz, ], = 7,2 Hz, 1H), 4,77 (d, ] = 16,8 Hz,
1H), 4,67 (d, J = 16,8 Hz, 1H), 3,98 (d, J = 2,4 Hz, 1H), 3,86-3,95 (m, 2H),
3,61-3,80 (m, 5H), 3,40-3,47 (m, 1H) ppm; “C NMR (100 Mz, DMSO-dq): &
162,7, 158,7, 148,3, 148,2, 148,0, 147,7, 138,1, 137,7, 130,9, 130,2, 123,1,
123,0, 102,5, 101,4, 81,4, 53,8, 52,6, 49,4, 48,8, 46,4, 41,2, 41,0 ppm; HRMS
(ES+) dugc tinh todn dbi véi CpHpNgOs Cl, (M+H)', 549,1168; phat hién,
549,1178, dugc tinh toan dbi véi CpHysNgOs CIP'Cl (M+H), 551,1139; phat
hién, 551,1152, dugc tinh todn ddi véi CyH,3Ng05”'Cl, (M+H), 553,1109; phat
hién, 553,1108.

Vidu?2

Téng  hop  2-clo-5-((4~(1 -((6-clopyridin-3-yl)metyl)imidazolidin-2-
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yliden)-2-metoxy-1,4-dinitrobut-3-enyl)-4,5-dihydroimidazol-1-yl)metyl)pyridin
(hop chét 14)

/
HO o]

|
c/ENj/\ = /\ij\c MeOH, hoi CI/END/\ = /\(Nj\()l
Thém 0,549g (0,001mol) hop chét 13, 10ml metanol, 50ml diclometan va
HCI dam dic lam xtc tac vao binh thét ¢d day béng 50ml. Tao hdi luu phan Ung
va kiém soat bang TLC. Sau khi két thuc, 1am bay hoi phan tng dé loai bé dung
mdi va tinh ché bang cach séc ky cot dé thu dugc san pham cudi cling 14 bot mau

vang (62% hiéu suét).

Nhiét d6 néng chiay = 151,6-153,1°C; '"H NMR (400 Mz, DMSO-d¢): &
9,03 (s, 1H), 8,38 (d, J= 2,0 Hz, 1H), 8,36 (d, ] = 2,0 Hz, 1H), 7,81-7,85 (m,
2H), 7,49-7,51 (m, 2H), 6,50 (d, J = 7,2 Hz, 1H), 5,35 (d, J = 15,2 Hz, 1H), 5,19
(d, J =15,2 Hz, 1H), 4,80 (d, J; = 7,2 Hz, 1H), 4,77 (d, ] = 16,8 Hz, 1H), 4,69 (d,
J=16,8 Hz, 1H), 3,68 (s, 3H), 3,88-3,95 (m, 2H), 3,61-3,85 (m, 5H), 3,38-3,41
(m, 1H) ppm; “C NMR (100 Mz, DMSO-d): & 162,6, 158,7, 148.,9, 1483,
148,1, 147,6, 138,1, 137,8, 130,9, 129,9, 122,8, 123,1, 102,2, 101,6, 81,6, 58,7,
53,8, 52,6, 49,6, 48,9, 46,4, 41,3, 41,0 ppm; HRMS (ES+) dugc tinh toan déi
v6i Cy3H,sN3O5” Cly, (M+H)', 563,1325; phat hién, 563,1311, duoc tinh toén dbi
v6i Cy3H,sN 05> CI’Cl (M+H)", 565,1295.

Vidu3

Téng hop Nl,N7-bis((6-clopyridin-3-yl)metyl)-Nl,N7-dietyl
-Nl’,N7’-dimetyl-2,6-dinitrohepta—2,5-dienediamidin (Hop chit 37)

(1): tong hop N-((6-clopyridin-3-yl)metyl)etanamin

X Cl 0°C X NN
C|/(Nj/\ N, — L R

CHsCN CI7 N

Thém 65-70% dung dich etylamin (70 g, 1mol), axetonitril 50mL vao
binh thot c6 d4y tron ba c6 dugc gén phéu nho giot can bing ép xuét va nhiét ké.

Khuéy dung dich trong bé nuéc da trong 15 phit dé kiém soét nhiét do gan 0°C.
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Sau do, thém 2-clo-5-(clometyl)pyridin (16,10g, 0,10mol) trong 25ml axetonitril
bang phéu nhoé giot lam can bing ap xudt trong 3,5 gid v6i toe do 3 giot/phut.
Sau khi két thic, thém nudc vao va chiét hdn hop phan tmg véi DCM. Gom pha
hitu co, nhd d6 thu duge 14g N-((6-clopyridin-3-yl)metyl)etanamin 1a chat dau
v6i hiéu suat 70%. GC-MS: m/z (%) = 170 ([M]+, 20), 155 (80), 126 (100), 114
(10), 90 (12).

(2): Téng hop N-((6-clopyridin-3-yl)metyl)-N-etyl-1-(metylthio)-2-
nitroetenamin

NO,

A~ NO. JI

il 1 chgcnon TNTNTTs

p + §7g J
N . CI” N

Thém N-((6-clopyridin-3-yl)metyl)etanamin (17,0g, 0,1mol),
(2-nitroeten-1,1-diyl)bis(metylsulfan) (15,0g, 0,09mol), etanol kho (50 mL) vao
binh thét 6 ddy tron ba cd 100ml. Tao hdi lwu hdn hop. Sau khi két thic, lam

Cl

ngudi hdn hgp phan Gmg dén nhiét do trong phong va cd dic duéi 4p xuat giam
dé thu dwgc san pham thé 1a chit diu, ma dugc tinh ché bing cach séc ky cot dé
thu duoc 5,3g N-((6-clopyridin-3-yl)metyl)-N-etyl-1-
(metylthio)-2-nitroetenamin véi hiéu suét 18,5%.

GC-MS: m/z (%) = 242 ([M]+-46, 53), 227 (15), 213 (100), 169 (45), 155
(28), 141 (29), 126 (91), 90 (12).

(3): Téng  hop N-((6-clopyridin-3-yl)metyl)-N-etyl-N’-metyl-2

-nitroeten-1,1-diamin

L “

| : x

/(YN s + /NH2L> ﬁ\N T
| CH;CH,OH

Cl N/ K T cl N/ K

Thém N-((6-clopyridin-3-yl)metyl)-N-etyl-1-(metylthio)-2-nitroetenamin
(5g, 0,017mol), dung dich ruou metylamin (1,8g, 0,017mol), etanol khé (30mL)

(0] O

2
H

vao binh thét c6 ddy tron 100ml. Khudy hdn hop trong bé nuéc dé dé lam giam
nhiét do dén 0°C va tiép tuc khudy cho dén khi két thuc. Lam bay hoi hdn hop

phan Ung dudi ap xuat gidm dé loai bé dung moi va ¢ dic dé thu duogc xi-ré ma
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duoc hoa tan trong DCM va tinh ché bang cach sic ky cot bang cach sir dung
DCM/MeOH= 25:1 1a rira giai va silic oxit lam chit lam day. 0,9g
N-((6-clopyridin-3-yl)metyl)-N-etyl-N-metyl-2-nitroeten-1,1-diamin thu duoc
v6i hiéu suit 19,1%. Rf = 0,23 (DCM/Axeton = 5:1,); nhiét d0 ndng chay =
78-80 °C, (lit[67] 79-81°C); GC-MS: m/z (%) =236 ([M]+-34, 32), 207 (49), 169
(52), 126 (49), 110 (20), 90 (16), 67 (100). 16,65.

(4): Téng hop  N'N’-bis((6-clopyridin-3-yDmetyl)-N' N’-dietyl
-N',N”-dimetyl-2,6-dinitrohepta-2,5-diendiamidin (hgp chét 37)
J: ) 0N~ o NO2
o 7T
MeCN/HCI X Z
O G O O
CI N7 CI” "N N

Thém 1,35g (0,005mol)
N-((6-clopyridin-3-yl)metyl)-N-etyl-N-metyl-2-nitroeten-1,1-diamin, 30ml

NO

Cl

axetonitril kho, 0,72¢g (0,01mol) malonaldehyt va HCl dam dac lam xuc tac vao
binh thét ¢d day tron 50ml. Khudy phan tng & nhiét d6 trong phong va kiém
soat bang TLC. Sau khi két thuc, 1am bay hoi hdn hop dé loai bo dung méi va
tinh ché bang cach sic ky cot dé thu dugc san phdm cubdi cuing 13 bt mau vang

nhat véi hiéu suét 56%.

Nhiét d6 néng chay = 117,3-118,7°C; '"H NMR (400 Mz, DMSO-d¢): &
8,36 (d, J=2,4 Hz, 2H), 7,88 (dd, J,= 2,4 Hz, ], = 8,4 Hz, 2H), 7,51 (d, J = 8,4
Hz, 2H), 4,97 (t, J= 2,8 Hz, 2H), 4,86 (d, J = 15,2 Hz, 2H), 4,49 (d, J = 15,2 Hz,
2H), 3,95-3,99 (m, 4H), 3,66-3,78 (m, 6H), 3,12-3,21 (m, 2H), 1,91-1,93 (m, 6H)
ppm; °C NMR (100 Mz, DMSO-de): § 156,3, 148,5, 148,1, 137,3, 131,9, 122,5,
104,8, 49,2, 48,9, 48,0, 48,5, 28,1, 20,2 ppm; HRMS (EI+) duoc tinh toan dbi
v6i CasH3oNzO4 > Cl, (MY, 576,1767; phét hién, 576,1751.

Vidu4

Téng hop 2-clo-5-((5-(1-((6-clopyridin-3-y))metyl)-4,5 -dihydro
-1H-imidazol-2-yl)-1,5-dinitropenta-1,4-dienyl)-4,5-dihydroimidazol-1-yl)metyl
Ypyridin (hop chat 39)

-19-



22155

NO, ON__~ o NO2
(" o T

X N/[NH + <: __MeCN/HCI I\/\N SNONPON xn

DY =" AT T T

cI N N" cl

Thém 1,27g (0,005mol)
2-clo-5-((2-(nitrometylen)imidazolidin-1-yl)metyl)pyridin, 30ml axetonitril kho,
0,720g (0,01mol) malonaldehyt va HCI dam dic 1am xtic tac vao binh thét ¢d
day tron 50ml. Khudy phan tmg & nhiét d6 trong phong va kidm soét bing TLC.
Sau khi két thic, 1am bay hoi hdn hop dé loai b dung mdi va tinh ché béng
cach séc ky cot dé thu duoc san phém cudi cung la bot mau vang nhat véi hiéu
suét 52%.

Nhiét d6 néng chay = 136,5-137,8°C; 'H NMR (400 Mz, DMSO-de): &
8,34 (d, J= 2,4 Hz, 2H), 7,82 (dd, J,= 2,4 Hz, ], = 8,4 Hz, 2H), 7,47 (d, ] = 8,4
Hz, 2H), 4,96 (t, J= 2,8 Hz, 2H), 4,81 (d, J = 15,8 Hz, 2H), 4,44 (d, ] = 15,8 Hz,
2H), 3,92-3,97 (m, 4H), 3,65-3,72 (m, 2H), 3,49-3,56 (m, 2H), 1,92-1,93 (m, 2H)
ppm; °C NMR (100 Mz, DMSO-de): 8 155,3, 147,9, 147,8, 138,0, 130,9, 122,7,
104,8, 50,2, 48,9, 48,5, 48,5, 28,1 ppm; HRMS (ES+) dugc tinh toan déi véi
Co3Hy3N30,”°Cly (M+H)', 545,1219; phat hién, 545,1201, duoc tinh toan dbi voi
C3Hy3NO,°CICl (M+H), 547,1190; phat hién, 547,1178, dugc tinh toan dbi
v6i Cp3sHyNgO,'Cl, (M+H)', 549,1160; phat hién, 549,1181.

Vidu5

Toéng hop 1-((2-clothiazol-5-yl)metyl)-5-(1-((2-clothiazol-5-yl)metyl)
-4,5-dihydro-1H-imidazol-2-yl)-1,5-dinitropenta-1,4-dienyl)-4,5-dihydro-1H-im
idazol (hop chit 41)

Theo phuong phép dugc md ta trong Vi du 1, 0,03mol
2-clo-5-(clometyl)thiazol thay cho 2-clo-5-(clometyl)pyridin duoc sir dung lam
vat lidu khoi dau va 1-((2-clothiazol-5-yl)metyl)-2-(nitrometylen)imidazolidin
thu dugc véi hidu suat 56%. GC MS(m/s) 226(24), 132(100), 77(9).

Téng hop 1-((2-clothiazol-5-yl)metyl)-5-(1-((2-clothiazol-5-yl)
metyl)-4,5-dihydro-1H-imidazol-2-yl)-1,5-dinitropenta-1,4-dienyl)-4,5-dihydro-

1H-imidazol
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O,N NO,

= X

!
Clﬂjﬁ I <: __MeCN/HCI o< \S]ﬁN\_\/N N N’T o

N

Thém 1,30g (0,005mol)
1-((2-clothiazol-5-yl)metyl)-2-(nitrometylen)imidazolidin, 30ml axetonitril kho,
0,720g (0,01mol) malonaldehyt va HCI dam dic 1am xtc tac vao binh thét ¢d
day tron 50ml. Khudy phan tng & nhiét do trong phong va kiém soat bing TLC.
Sau khi két thic, 1am bay hoi hdn hop dé loai bé dung méi va tinh ché bing
céch séc ky cot dé thu duge san phém cudi cung la bdt mau vang nhat véi hiéu
suét 44%.

Nhiét do néng chay = 138,6-139,9°C; '"H NMR (400 Mz, DMSO-dg): 6
7,63 (s, 1H), 4,98 (t, J=2,8 Hz, 2H), 4,85 (d, J = 15,8 Hz, 2H), 4,43 (d, ] = 15,8
Hz, 2H), 3,96-3,99 (m, 4H), 3,67-3,71 (m, 2H), 3,51-3,56 (m, 2H), 1,95-1,97 (m,
2H) ppm; “C NMR (100 Mz, DMSO-de): & 157,6, 149,3, 138,3, 105,8, 50,6,
48,9, 48,4, 48,1, 29,1 ppm; HRMS (ES+) duoc tinh toan dbi véi
C19H1sNg0,4S,°Cl, (M+H), 557,0348; phét hién, 557,0363, duoc tinh toan dbi
v6i C1oH oNgO,S, > CIP'Cl (M+H)", 559,0318; phét hién, 559,0620.

Vidu6

Téng hop 1-((6-clopyridin-3-yl)metyl)-5-(1-((6-clopyridin-3-yl)
metyl)-1,4,5,6-tetrahydropyrimidin-2-yl)-1,5-dinitropenta-1,4-dienyl)-1,4,5,6-tet
rahydropyrimidin (hop chat 43)

Theo phuong phédp dugc mé ta trong WO 2006056108A1 va
WO02007101369A1,
1-((6-clopyridin-3-yl)metyl)-2-(nitrometylen)-hexahydropyrimidin  dugc  diéu
ché tir 2,42¢g (0,015mmol) 2-clo-5-(clometyl)pyridin véi hiéu sudt 56%; R;=
0.19 (EtOH: DCM = 1:1); nhiét d§ néng chay = 175,7°C-182,6°C; GC MS(m/s):
225(100), 196(9), 154(10), 139(11), 126(31), 113(10), 90(31).

Tong hop 1-((6-clopyridin-3-yl)metyl)-5-(1-((6-clopyridin-3-yl)
metyl)-1,4,5,6-tetrahydropyrimidin-2-yl)-1,5-dinitropenta-1,4-dienyl)-1,4,5,6-tet
rahydropyrimidin
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NO, 0N~ N0
X NJINH + CO MeCN/HCI _ ﬁNmNm
ClQA L =0 ot c N7 NN N el
Thém 1,34g (0,005mol)
1-((6-clopyridin-3-yl)metyl)-2-(nitrometylen)-hexahydropyrimidin, 30ml
axetonitril khé va 0,720g (0,01mol) malonaldehyt va HCI dam dac lam xtc tac
vao binh thét ¢b day tron 50ml. Khudy phan tng & nhiét d6 trong phong va kiém
soat bang TLC. Sau khi két thic, 1am bay hoi hdn hop dé loai bd dung méi va
tinh ché b%mg cach séc ky cot dé thu duoc san phém cubi cung la bot mau vang

nhat vé6i hiéu suét 55%.

Nhiét d6 néng chay = 133,7-134,9 °C; 'H NMR (400 Mz, DMSO-de): &
8,32 (d, J=2,4 Hz, 2H), 7,81 (dd, J,= 2,4 Hz, ], = 8,4 Hz, 2H), 7,49 (d, ] = 8,4
Hz, 2H), 4,93 (t, = 2,8 Hz, 2H), 4,78 (d, ] = 15,8 Hz, 2H), 4,40 (d, J = 15,8 Hz,
2H), 3,91-3,96 (m, 4H), 3,63-3,71 (m, 2H), 3,49-3,53 (m, 2H), 2,32-2,37 (m,
2H), 1,92-1,93 (m, 2H) ppm; "C NMR (100 Mz, DMSO-dq): & 155,6, 148,3,
147,9, 138,0, 130,7, 122,7, 105,1, 50,2, 48,8, 48,5, 48,1, 36,2, 28,0 ppm; HRMS
(ES+) dugc tinh toan dbi voi CosHyNgO4 Cl, (M+H)', 572,1454; phat hién,
572,1468, dugc tinh toan dbi v6i CopsHyNgO, CI'Cl (M+H)", 574,1425; phat
hién, 574,1416.

Vidu?7

Toéng hop N-((6-clopyridin-3-yl)metyl)-N-etyl-2-metyl-4-nitro-8-oxa-2
-aza-bixyclo[3.2.1]oct-3-en-3-amin (hop chét 46)

NO, O,N
i X MeCN/HCI L°
XTONTONH 4 CO _ MeLNAL X ONTON
~

K | o) rt. I

|
c N e VN

Thém 1,35g (0,005mol)
N-((6-clopyridin-3-yl)metyl)-N-etyl-N’-metyl-2-nitroeten-1,1-diamin, 30ml
axetonitril khd, 0,860g (0,01mol) sucxinaldehyt va HCl ddm dic lam xtc tac
vio binh thét ¢d d4y tron 50ml. Khudy phan tmg & nhiét d6 trong phong va kidm
soat bang TLC. Sau khi két thiic, 1am bay hoi hdn hop dé loai bd dung mdi va
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tinh ché bang cach sac ky c6t dé thu duoc san pham cudi cing 1a bot mau vang

nhat v&i hiéu sudt 40%.

Nhiét d6 nong chay = 125,3-125,7°C; 'H NMR (400 Mz, DMSO-dy): 6
8,72 (s, 1H), 8,27 (d, J= 2,4 Hz, 1H), 7,75 (dd, J,= 2,4 Hz, J, = 8,4 Hz, 1H),
7,58 (d, J = 8,4 Hz, 1H), 5,25-5,30 (s, 2H), 4,41-4,50 (m, 2H), 2,96-3,26 (m, 2H),
2,86 (s, 3H), 2,36-2,41 (m, 2H), 1,81-1,5 (m, 4H), 1,16-1,26 (m, 3H) ppm; °C
NMR (100 Mz, DMSO-d6): § 158,5, 154,4, 151,6, 150,8, 148,1, 1393, 137,1,
107,8, 89,5, 65,8, 49,8, 46,9, 40,6, 21,9, 20,3 ppm; HRMS (EI+) dugc tinh toan
ddi véi CisH,N,05°°Cl (M), 339,1224; phét hién, 339,1257, duge tinh toan dbi
v6i C1sHyN4O5°'Cl (M™), 341,1194; phat hién, 341,1213.

Vidu 8

Téng hop 1-((6-clopyridin-3-yl)metyl)-9-nitro-2,3,5,6,7,8-hexahydro-
1H-5,8-epoxyimidazo[1,2-aJazepin (hop chét 52)

(@)
N MeCN/HCI
N (e} eCN/HC N N N
-0 \_J

{ _ MeoNHOI_
X N~ 'NH
(Y N t
cl N Cl N

r.t |

\

Thém 1,27g (0,005mol)
2-clo-5-((2-(nitrometylen)imidazolidin-1-yl)metyl)pyridin, 30ml axetonitril kho,
0,860g (0,01mol) sucxinaldehyt va HCI ddm dic lam xic tac vao binh thét ¢
déay tron 50ml. Khudy phan tmg & nhiét d6 trong phong va kiém soét bing TLC.
Sau khi két thic, lam bay hoi hdn hop dé loai bé dung méi va tinh ché bing
cach sic ky cot dé thu duge san phim cubi ciing 13 bt mau vang nhat v6i hiéu
sudt 71%.

Nhiét d6 nong chay = 149,0-150,0°C; 'H NMR (400 Mz, DMSO-dy): &
8,35 (d, J=2,4 Hz, 1H), 7,81 (dd, J,= 2,4 Hz, J, = 8,4 Hz, 1H), 7,51 (d, ] = 8,4
Hz, 1H), 5,36-5,39 (s, 2H), 5,00 (d, J = 15,6 Hz, 1H), 4,68 (d, J = 15,6 Hz, 1H),
3,57-3,73 (m, 4H), 1,94-2,04 (m, 4H) ppm; °C NMR (100 Mz, DMSO-dy): &
155,6, 149,7, 149,6, 139,7, 132,6, 124,5, 109,6, 87,0, 75,1, 51,2, 50,3, 46,6, 31,9
31,7 ppm; HRMS (ES+) dugc tinh todn d6i v&iC,,HiN,05°Cl (M+H)',
323,0911; phat hién, 323,0912, dugc tinh todn d6i véi C,4H;sN,05°'Cl (M+H)',

b
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325,0811; phat hién, 325,0895, duoc tinh toan dbi véi Ci4H;sN,O5°CINa
(M+Na)*, 345,0730; phat hién, 345,0722, dugc tinh toan ddi  véi
C14H,5N,05°'CINa (M+Na)™, 347,0701; phat hién, 347,0692.

Vidu9
Téng hop  1-((2-clothiazol-5-yl)metyl)-9-nitro-2,3,5,6,7,8-hexahydro
-1H-5,8-epoxyimidazo[1,2-a]azepin (hop chét 53)
O,N
l o MeCN/HCI s @
. — MeCN/MACI, N" N
Cl%\S]ﬁN\_/NH C,/O rt. C'—<\Njﬁ (-
N

Thém 1,30g (0,005mol)
1-((2-clothiazol-5-yl)metyl)-2-(nitrometylen)imidazolidin, 30ml axetonitril kho,

NO,

0,860g (0,01mol) sucxinaldehyt va HCIl ¢dm dic lam xuc tac vao binh thét cd
day tron 50ml. Khudy phan tmg & nhiét do trong phong va kiém soat bing TLC.
Sau khi két thiic, 1am bay hoi hdn hop dé loai bé dung méi va tinh ché bing
cach sic ky cot dé thu dugc san pham cudi cting 14 bot mau vang nhat véi hiéu
suét 63%.

Nhiét do6 nong chay = 151,7-152,1°C; 'H NMR (400 Mz, DMSO-dg): &
7,65 (s, 1H), 5,33-5,37 (s, 2H), 5,01 (d, J = 15,6 Hz, 1H), 4,69 (d, J = 15,6 Hz,
1H), 3,52-3,70 (m, 4H), 1,90-2,01 (m, 4H) ppm; >C NMR (100 Mz, DMSO-ds):
& 155,2, 149,6, 139,1, 124,5, 110,6, 87,1, 75,6, 51,3, 50,6, 46,9, 31,9, 31,2 ppm;
HRMS (ES+) dugc tinh todn ddi véi Ci,H;sN,05SCl (M+H)", 329,0475; phat
hién, 329,0412, dugc tinh todn doi véi CipHisN;05S’Cl (M+H)', 331,0446;
phat hién, 331,0423.

Vidu 10

Téng hop 1-((6-clopyridin-3-yl)metyl)-10-nitro-1 ,2,3,4,6,7,8,9-octahydro
-6,9-epoxypyrimido[1,2-a]azepin (hop chat 61)

NN N Co MeCN/HCI @ﬂN N
+ ——————————ree R
~ v A0 r.t. cl 4 v
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Thém 1,34g (0,005mol)
(E)-1-((6-clopyridin-3-yl)metyl)-2-(nitrometylen)-hexahydropyrimidin, 30ml
axetonitril kho va 0,860g (0,01mol) sucxinaldehyt va HCI ddm dic lam xuc téc
vao binh thét c6 day tron 50ml. Khuy phan mg & nhiét d6 trong phong va kiém
soat bing TLC. Sau khi két thic, 1am bay hoi hdn hop dé loai bé dung méi va
tinh ché bing cach sic ky cot dé thu dugc san phdm cubdi cung la bot mau vang

nhat véi hiéu suit 38%.

Nhiét d6 néng chay = 143,2-144,9°C; '"H NMR (400 Mz, DMSO-de): &
8,33 (d, J=2,4 Hz, 1H), 7,80 (dd, J,= 2,4 Hz, J, = 8,4 Hz, 1H), 7,49 (d, ] = 8,4
Hz, 1H), 5,32-5,35 (s, 2H), 5,00 (d, J = 15,6 Hz, 1H), 4,66 (d, ] = 15,6 Hz, 1H),
3,51-3,68 (m, 4H), 2,33-2,41 (m, 2H), 1,89-2,00 (m, 4H) ppm; *C NMR (100
Mz, DMSO-dg): § 155,5, 149,6, 149,3, 1397, 132.,6, 124,1, 1093, 86,6, 75,1,
51,2, 50,7, 46,6, 32,1, 31,7, 26,9 ppm; HRMS (ES+) duoc tinh toan dbi véi
C;sHsN,05Cl (M+H)", 337,1067; phat hién, 337,1015, duoc tinh toan dbi véi
C1sH1oN,O5°'Cl (M+H)", 339,1038; phat hién, 339,0995.

Vidu 11

Téng hop 1-((6-clopyridin-3-yl)metyl)-2,3,5,6,7,8-hexahydro-1H-5,8-
epoxyimidazo[1,2-a]azepine-9-cacbonitril (hgp chét 64)

CN NC
| N |0
o] MeCN/HCI
A N~ ONH + o — . I\ N" 'N
] P \_J/ z rt. _ -/
Cl N

Thém 1,17g (0,005mol)
2-(1-((6-clopyridin-3-yl)metyl)imidazolidin-2-yliden)axetonitril, 30ml
axetonitril kho va 0,860g (0,01mol) sucxinaldehyt va HCIl ddm dic lam xtc tac
vao binh thét ¢d day tron 50ml. Khudy phéan ng & nhiét d6 trong phong va kiém
sodt bang TLC. Sau khi két thiic, 1am bay hoi hén hop dé loai bd dung méi va
tinh ché bang cach sic ky cot dé thu duoc san pham cudi cing 12 bdt mau vang

nhat v6i hiéu suit 66%.

Nhiét d6 néng chay = 125,1-126,8°C; 'H NMR (400 Mz, DMSO-dy): &
8,34 (d, J= 2,4 Hz, 1H), 7,82 (dd, J;=2,4 Hz, ], = 8,4 Hz, 1H), 7,55 (d, ] = 8.4
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Hz, 1H), 5,33 (s, 1H), 5,25 (s, 1H), 5,00 (d, J = 15,6 Hz, 1H), 4,78 (d, J = 15,6
Hz, 1H), 3,56-3,78 (m, 4H), 1,91-2,00 (m, 4H) ppm; “"C NMR (100 Mz,
DMSO-dg): & 153,6, 149,0, 148,6, 139,7, 132,3, 121,5, 99,6, 87,3, 75,7, 51,3,
50,2, 46,6, 31,5, 29,7 ppm; HRMS (ES+) duoc tinh toan dbi voi CisH;eN,0Cl
(M+H)", 303,1013; phat hién, 303,0992, dugc tinh toan ddi véi C;sH;N,0°Cl
(M+H)", 305,0983; phat hién, 305,0957.

Vidu 12

Tong hop 1-((6-clopyridin-3-yl)metyl)-10-nitro-1,2,3,5,6,7,8,9-
octahydro-5,9-epoxyimidazo[1,2-aJazoxin (hop chét 77)

=)
5 o)
| C _ MeCN/HCI _ NNy

Cl Cl N

Thém 1,27g (0,005mol)
2-clo-5-((2-(nitrometylen)imidazolidin-1-yl)metyl)pyridin, 30ml axetonitril, 3ml
25% dung dich nude glutaraldehyt va HCl dam d#c lam xtc tac vao binh thot cb
day tron 50ml. Khudy phan ¢mg & nhiét do trong phong va kiém soét bing TLC.
Sau khi két thiic, 1am bay hoi hdn hop d loai bd dung méi va tinh ché bing
cach sic ky cdt dé thu dugc san phim cudi ciing 1a bdt mau vang nhat véi higu
suét 86%.

Nhiét d6 néng chay = 174,7-175,4°C; 'H NMR (400 Mz, DMSO-dg): 6
8,38 (dd, J;= 0,6 Hz, J, = 2,4 Hz, 1H), 7,84 (dd, J,= 2,4 Hz, J, = 8,4 Hz, 1H),
7,52 (dd, J;= 0,6 Hz, J, = 8,4 Hz, 1H), 5,12 (s, 1H), 5,04-5,05 (m, 1H), 4,97 (d, J
= 15,6 Hz, 1H), 4,71 (d, J = 15,6 Hz, 1H), 3,62-3,74 (m, 4H), 1,66-1,81 (m, 4H),
1,51-1,55 (m, 1H), 1,32-1,44 (m, 1H) ppm; °C NMR (100 Mz, DMSO-d¢): &
156,6, 149,7, 149,6, 139,7, 132,9, 124,5, 105,8, 81,7, 68,9, 51,7, 50,0, 46,3, 28,8,
27,2, 14,8 ppm; HRMS (EI+) dugc tinh toan d6i véi CsHN,05°Cl (M),
336,0989; phat hién, 336,0988, dugc tinh todn ddi véi CisH;,N,05°'Cl (MY,
338,0960; phat hién, 338,0968.

Vidu 13
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Téng hop 10-nitro-1-((tetrahydrofuran-3-yl)metyl)-1,2,3,5,6,7,8,9-
octahydro-5,9-epoxyimidazo[1,2-aJazoxin (hop chit 80)

Theo phuong phap duoc mo ta trong Vi du 1, 0,2 mol
3-(clometyl)tetrahydrofuran thay cho 2-clo-5-(clometyl)pyridin dugc sir dung
1am nguyén liéu khoi dau.
2-(nitrometylen)-1-((tetrahydrofuran-3-yl)metyl)imidazolidin thu dugc véi hiéu
sudt 51%. GC MS(m/s) 177(29), 99(100), 56(9).

Tbng hop
10-nitro-1-((tetrahydrofuran-3-yl)metyl)-1,2,3,5,6,7,8,9-octahydro

-5,9-epoxyimidazo[1,2-a]Jazoxin

NO, O.N
j =0 MeCN/HCI | O
N NH + p — NN
(o) \ / r.t. (0] L/

Thém 1,065g (0,005mol)
2-(nitrometylen)-1-((tetrahydrofuran-3-yl)metyl)imidazolidin, 30ml axetonitril,
3ml 25% dung dich nudc glutaraldehyt va HCI ddm dédc lam xuc tac vao binh
thét c6 ddy tron 50ml. Khudy phan Gng & nhiét do trong phong va kidm soat
bang TLC. Sau khi két thiic, 1am bay hoi hdn hop dé loai bé dung méi va tinh
ché bang cach séc ky cot dé thu duge san pham cudi clng 1 bot mau vang véi
hiéu suét 36%.

Nhiét do néng chay = 115,3-116,9°C; '"H NMR (400 Mz, DMSO-de): &
5,11 (s, 1H), 5,00-5,03 (m, 1H), 4,18 (d, J = 3,2 Hz, 2H), 4,05-4,25 (m, 2H),
3,85-3,96 (m, 4H), 2,25 (m, 1H), 1,66-1,81 (m, 4H), 1,63 -1,64 (m, 2H),
1,57-1,59 (m, 2H), 1,51-1,55 (m, 1H), 1,32-1,44 (m, 1H) ppm; "*C NMR (100
Mz, DMSO-dy): & 81,7, 80,6, 78,5, 68,9, 50,0, 49,7, 46,9, 44.6, 36,8, 33,9, 28.8
27,2, 17,8, 14,8ppm; HRMS (EI+) dugc tinh toan dbi véi C1sHy N304 (M)
295,1532; phat hién, 295,1598.

b

b

Vidu 14

Thir nghiém hoat tinh trir sdu ctia cac hop chat theo sang ché
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(1) Thtr nghi€ém hoat tinh trir rép Cowpea (4Aphis craccivoral)

Rép thudc bd canh déu va cé phén miéng hut sic, 1a con trung phé bién
dbi voi cdy trong néng nghiép. Aphis craccivoral duge thir nghiém theo cach

ngam.

Phuong phap thtr nghiém: cdc mau khac nhau duge xéac dinh trong luong
chinh x4c ddc 1ap dugc thém vao N,N-dimetylformamit dé tao thanh 10g/L dung
dich géc. Pha lodng hdn hop véi dung dich nuéc 0.2mL/L Triton X-100 dén
ndng d6 500ppm. Sau khi hit 6n dinh trén mam dau, rép trudng thanh khong co
canh cling v&i mam dau dugc ngdm vao 5 00ppm dung dich pha lodng, 14y ra sau
5 gidy va dung dich pha lodng du duoc hut khoi bang gidy thAm va rép trudng
thanh khong cé canh dugc U trong binh sach ¢ nhiét dd khong ddi 23°C. Mdi
nc‘A)ng do duogc lap lai trong 3 14n va nhém déi chimg chtra 0,2mL/L dung dich
nuéc Triton X-100. Pém sb lugng rép bi chét sau 24 gio dé tinh toan ty 1€ chét

theo cong thirc sau:

Ty 16 chét(%) = (rép séng dbi chimg- rép sbng duoc xir 1y)/rép séng dbi
ching x 100%.

Két qua duogc thé hién trong céc bang 1-4 dudi day.
(2) Thit nghiém hoat tinh trir rdy (Nilaparvata lugens)

Réy, thudc bod canh déu va co phén miéng hut séc, 1a con trung phé bién
d6i voi cdy trong néng nghiép. Nilaparvata lugens dugc thir nghiém béng cach

phun.

Phuong phép thir nghiém: hop chat thir nghiém duogc didu ché mot cach
chinh x4c thanh dung dich chtra axeton dén néng dd cudi cung la 500, 250, 100,
50,25, 12,5, 6,25, 3,13, 1,57 va 0,79 ppm. Dung dich nudc axeton duoc sir dung
lam d6i chimg. Mdi quy trinh dugc l3p lai trong 3 cdc (3 14n). Phun 2mL dung
dich ddng nhét vao mdi cbc bang thiét bi phun nhd bang tay. 10 Nilaparvata
lugens dugc U trong chiu ¢t mdi 6 gid trude khi phun. Ba loat thi nghiém dugc
thuc hién. S6 lugng Nilaparvata lugens bi giét dugc dém sau 24 gio dé tinh todn

su tir vong bang cach sir dung cong thirc duoc néu trén day. Két qua duogc thé
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hién trong cac Bang 1-4 dudi day.
(3) Thir nghiém hoat tinh trir sdu cin gié (Pseudaletia separate Walker)

Sau can gié dugc thir nghiém theo cach cho #n 14 dwgc ngam. Hop chit
thtr nghiém dugc diéu ché chinh x4c thanh dung dich chira axeton dén néng do
500, 250, 100, 50, 25, 12,5, 6,25, 3,13 va 1,57 ppm. Dung dich nudc axeton
duoc st dung 1am ddi ching. L4 ngd sach dwoc ngadm trong dung dich trong 3
gidy va lam kho & nhiét d6 trong phong va dugc sit dung lam thic &n cho ¢6n
trung dugc thtr nghiém. Mdi quy trinh duoc 13p lai trong 3 14n trong khi 10 sau
can gié dugc thir nghiém trong mdi thir nghiém. S6 lugng Sau cin gié bi giét
dugc dém sau 24 gio dé tinh toan su tir vong bang cach st dung cong thirc duogc

néu trén day. Két qua duoc thé hién trong cac Bang 1-4 dudi day.
(4) Thtr nghiém tru sau to (Plutella xylostella)

Sau to dugc thtr nghiém theo cach cho an 14 dugc ngdm. La cai bép sach
dugc ngdm trong dung dich dugc néu trén day trong 3 gidy va lam kho & nhiét
d6 trong phong va duge st dyng 1am thirc an cho con trung thit nghiém. Mbi
quy trinh dugc lap lai trong 3 cdc (3 14n) trong khi 10 sdu to duge thi nghiém
trong mdi thtr nghiém, trong khi nudc dugc sir dung lam dbi chung. S6 luong
sdu to bi giét duoc dém sau 24 gio dé tinh toan su tu vong bing cach st dung
coéng thirc dugc néu trén day. Két qua dugc thé hién trong cac Béang 1-4 dudi

day.
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Bang 1. Hoat tinh trir sdu ctia hop chit ¢ cong thirc (A)

R4 le ITIH '?'/ N R4
R Ry Ry Ra (A)
Hoat tinh trir su

Hop cfepea Riy Sauie?an Séu to

chét R R, R3 R4 Y . ~F , ,g ,

o T vong | Ttr vong | T vong | T vong
(100%) | (100%) | (100%) | (100%)
500ppm | 500ppm | 500ppm | 500ppm

7\

1o | H |GHs| CH, | NO,| 80 | o 100 | 100

2 |0 | el | GHs | cH | NO, | 100 | 100 | 100 | 100

3 CH{,} CHs | C;Hs | CH; | NOp | 100 | 100 100 100

7N\

4 |o | ey | GHs | CHy | NOy| 100 | 100 100 100

5|0 ) |iGHy| GHs | CHy | NOp| 100 | 100 | 100 | 100

/N
6 |/ |benzyl| C;Hs | CH; | NO,| 100 | 100 100 100
/N

709 H | H | cB | No,| 24 | 35 35 21

8 | CHs| H | CHy | NO,| 45 | 44 67 56

7N

9 [ |GHs| H | CH; | NO,| 8 | 87 100 100

7\
10 [/ |CGH; | H | CH; | NO,| 45 | 36 87 90
7\
1|9 "|i-CGH;| H | CHy | NO,| 76 | 90 95 100
12 |6 lbenzyl| H | cH; | No,| 67 | 92 97 100
o Rz va R4 cung véi
13 |- | H | nhautaothanh | NO, | 78 | 85 100 100
-CH,-CH,-
. R3 va R4 cung véi
14 |®{_ | CH; | nhautaothanh | NO, | 100 | 100 100 100
-CH,-CH,-
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15

C,Hs

R3 va R4 cung véi
nhau tao thanh
-CH,-CH,-

NO,

100

100

100

100

16

CsH7

R3 va R4 cung voi
nhau tao thanh
-CH,-CH,-

NO,

100

100

100

100

17

i-C3H5

R3 va R4 cung véi
nhau tao thanh
-CH,-CH;-

NO,

100

100

100

100

18

benzyl

R3 va R4 cung vai
nhau tao thanh
-CH,-CH,-

NO,

100

100

100

100

19

R3 va R4 cung véi
nhau tao thanh
-CH,-CH,-

CN

90

100

100

100

20

R3 va R4 cung voi
nhau tao thanh
-CH,-CH,-

CN

98

100

100

100

21

R3 va R4 cung véi
nhau tao thanh
-CH,-CH,-

CN

100

100

100

100

22

R3 va R4 cung véi
nhau tao thanh
-CH,-CH,-

CN

73

100

92

100

23

R3 va R4 cung véi|

nhau tao thanh
-CH,-CH,-

CN

56

87

87

100

24

R3 va R4 cuing voi
nhau tao thanh
-CH,-CH,-

CN

65

83

90

100

25

R3 va R4 cung véi
nhau tao thanh
-CH,-CH,-

NO,

89

87

100

100

26

R3 va R4 cung véi
nhau tao thanh
-CH,-CH,-

NO,

100

100

100

100

27

e

R3 va R4 cuing véi
nhau tao thanh
-CH,-CH,-

NO,

100

100

100

100
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R3 va R4 cung véi

28 [T nhau tao thanh | NO, | 100 | 100 100 100
-CH,-CH,-
S R3 va R4 cung vai
20 |0 nhau tao thanh | NO, | 100 | 100 100 100
-CH,-CH,-
s R3 va R4 cuing voi
30 (T nhau tao thanh | NO, | 100 | 100 100 100
-CH,-CH,-CH,-
i R3 va R4 cung v6i
31 o nhau tao thanh | NO, | 46 | 77 77 83
-CH,-CHy-CH-
- R3 va R4 cung vai
32 (o - nhau tao thanh | NO, | 65 | 61 87 92
-CH,-CH,-CH-
- R3 va R4 cung voi
33 o nhau tgo thanh | NO; | 32 | 50 58 52
-CH,-CH,-CH,-
i R3 va R4 cung voéi
34 |0 nhautao thash | NO, | 76 | 88 90 86
-CH,-CH,-CH-
o R3 va R4 cung véi
35 |0 nhau tgo thanh | NO, | 76 | 90 68 77
-CH,-CH,-CHj-
P R3 va Ry cung véi
36 | nhau tao thanh | NO, | 87 | 97 100 100
-CH,-CH,-CHj-
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Bang 2. Hoat tinh trir sau ctia hop chat ¢ cong thirc (B)

T
NN

RTNTN N NTR
R Ry Ry Ry (B)
Hoat tinh trir sdu
Rép 5 .
Hop Ray Sau can gi¢| Sauto
chit | R Rs R, | y [oowpeal
< T vong| Tavong | Tuwvong | Tk vong
>0 (100%) | (100%) | (100%) | (100%)
500ppm | 500ppm 500ppm 500ppm
37 C'MC% CHs | CH; | NOy| 100 100 100 100
s |9 | m CH; | NO,| 100 100 100 100
/ R3 va R4 cung véi
39 |9 )| mhautgothanh | NO,| 100 100 100 100
_CH,-CH,-
. R3 va R4 cung véi
40 | | nhautegothanh | CN| 56 87 87 100
_CH,-CH,-
s R3 va R4 cung véi
41 |7 T | nhautaothanh | NO,| 100 100 100 100
_CH,-CH,-
R3 va R4 cung véi
) @‘ nhau tao thanh | NO,| 100 100 100 100
_CH,-CH,-
Rz va R4 cung véi
$ |9 | nhatothah | NO,| 78 87 100 %
_CH,-CH,-CH,-
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Béng 3. Hoat tinh trlr siu ctia hop chét c6 cong thic (C)

Rio NN
Rs R4 ©)
Hoat tinh trir sdu
REp | pay [SAucEn| o
Hop Cowpea Y gié
Ch?t Ry R Ry Rs Re Y v};;r T vong|Tr vong[Tr vong
S0 5 1 (100%) | (100%) | (100%)
(100%)
500ppm 500ppm|500ppm|500ppm
44 |~ | H | cH; | H | H | NOy| 100 | 100 | 100 | 100
4s | e | o | H | H | Noy| 100 | 100 | 100 | 100
a— \F
46 | @) | CHs | CH; | H | H | NOp| 100 | 100 | 100 | 100
/)
47 | ¢ | H H H | H | NO;| 100 | 100 | 100 | 100
48 C'—{D— CH; | H H | H | NO;| 100 | 100 | 100 | 100
49 [0 )~ | CHs | H H | H | NO;| 100 | 100 | 100 | 100
50 | @ | Cl | GHs | H | H | No,| 100 | 100 | 100 | 100
51| 0 | GHs | GHs | H | H | NOy | 100 | 100 | 100 | 100
,_ R3 va R4 cing voi
52 | @ {_ " | nhautaothanh | H | H | NO, | 100 | 100 | 100 | 100
-CH,-CH,-
s R3 va R4 cung vai
53 | “ 1 nhautaothanh | H | H | NO, | 100 | 100 | 100 | 100
-CH,-CH,-
R3 va R4 cung voi
54 @* nhautaothanh | H | H | NO, | 100 | 100 | 100 | 100
-CH,-CH,-
. R3 va R4 cung véi
55 | © = | nhautaothanh | CH; | CH; | NO, | 100 | 100 | 100 | 100
-CH,-CH,-
S
56 | “ 1 |RsvaRgcingvéi| CHy | CH; | NO, | 100 | 100 | 100 | 100
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nhau tao thanh
-CH,-CH;-

57

R3 va R4 cung véi
nhau tao thanh
-CH;,-CH;-

CHj

CH3

NO;

100

100

100

100

58

R;vaRy cung voi
nhau tao thanh
-CH,-CH;-

NO,

100

100

100

100

59

R3 va R4 cung véi
nhau tao thanh
-CH,-CH;-

NO,

100

100

100

100

60

R3; va R4 cung véi
nhau tao thanh
-CH,-CH;-

NO,

100

100

100

100

61

R3 va R4 cung voi
nhau tao thanh
-CH,-CH,-CH,-

NO,

65

75

76

35

62

R3 va R4 cung véi
nhau tao thanh
-CH,-CH,-CH,;-

NO;

75

50

89

33

63

R3 va R4 cung voi
nhau tao thanh
-CH,-CH,-CH,-

NO;

37

76

53

87

64

/RN
c—
N=

R3 va R4 cuing véi
nhau tao thanh
-CH,-CH,-

CN

96

56

100

100

65

R3 va R4 cung véi
nhau tao thanh
-CH,-CH,-

CN

80

86

98

100

66

R; va R4 cung véi
nhau tao thanh
-CH,-CH,-

CN

37

44

50

41

67

R3 va R4 cung voi
nhau tao thanh
-CH,-CH,-

CH;0

NO,

100

100

100

100

68

Rj3 va R4 cung véi
nhau tao thanh
-CH,-CH,-

CHs0

NO;

100

100

100

100

69

R3 va R4 cung véi
nhau tao thanh

CH;0

NO,

100

100

100

100
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-CH,-CH;-
R3 va R4 cung voi
VAR C,H;
70 C'H\N:>_ nhau tao thanh o H NO, 100 100 100 100
-CH,-CH,-
. R3 va R4 cung voi
71| @ | nhautgo thanh | f{ H | NO, | 100 | 100 | 100 | 100
-CH,-CH,-
/ R3 va R4 cung voi Q
72 C'#\QH nhau tao thanh | "¢ H | NO, | 100 | 100 | 100 | 100
-CH,-CH;- '
P~ R3; va R4 cung véi
73 | ©~ X _/7 | nhau tao thanh H y fk NO, 100 100 100 100
-CH,-CH;-
- R3 va R4 cung voi o
74 C'ﬂN _ /7 | nhau tao thanh H HeC NO, 100 100 100 100
-CH,-CH;-
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Bang 4. Hoat tinh trir siu cta hop chét c6 cong thirc (D)

| o
R NN Ro
Rs R, (D)
Hoat tinh tr,tr sau
Ry, Rép Ray Séu.c,én Séu to
H,Qp, R, R3 R4 Rs, Y C?Wpea . A .
chat so T vong |Tr vong|Ttr vong| Tur vong
Ry (100%) | (100%) | (100%) | (100%)
500ppm |500ppm|500ppm| 500ppm
75 | o= _— | cHs | cH; | H | N0, 100 | 100 | 100 | 100
76 |o<_~| ®H | ¢ | H | No,| 100 | 100 | 100 | 100
Rz va R4 cung voi
77 | @)~ | shautaothanh | H | NO,| 100 | 100 | 100 | 100
-CH,-CH,-
. R; va R4 cung véi
78 | % | nhautaothanh | H | CN| 36 87 87 100
-CH,-CH,-
s R3 va R4 cung véi
79 | “ T | nhautaothanh | H | NO,| 100 | 100 | 100 | 100
-CH,-CH,-
Rj3 va R4 cung voi
80 | (" | nhawwothanh | H | NO,| 100 | 100 | 100 | 100
-CH,-CH,-
- Rz va R4 cung véi
81 CH{,Q¥ nhautao thanh | H | NO,| 78 87 | 100 96
-CH,-CH,-CH,-
Vidu 15

Diéu ché ché pham trir sdu chtra hoat chét theo sang ché

(a) Huyén phu ¢6 tinh dau

Céc hop phan sau day dugc didu ché: 25% trong lwong hop chat bit ky
dugc chon tir cac hop chéit 1-73; 5% trong luong polyoxyetylen sorbital
hexaoleat va 70% trong lugng diu hydrocacbon béo bic cao. T4t ca hop phan

dugc nghién trong may nghién c4t cho dén khi cac hat rén giam dén nhoé hon
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khoang 5 micromet. Huyén phu nhét thu duge cod thé duoc st dung truc tiép

hodc c6 thé duge st dung sau khi né dugc tao nhil trong trong nude.
(b) Huyén pht trong nuéc

Céac hop phan sau day dugc didu ché: 25% trong luong hop chét bét ky
dugc chon tir cac hop chat 1-73; 3% trong lugng hydrat attapulagit; 10% trong
luong canxi lignosulphonat; 0,5% trong lugng natri dihydro phosphat va 61,5%
trong lwong nudc. Tt ca hop phan duoc nghién trong may nghién cudn cho dén
khi cac hat rin giam dén nho hon khoang 10 micromet. Huyén phu trong nudc

c6 thé duogc st dung truc tiép.
(c) Ché phim moi

Céc hop phén sau day duoc didu ché: 0,1-10% trong lugng hop chét bét
ky dugc chon tir cac hop chat 1-73; 80% trong luong bot mi va 19,9-10% trong
lwong mat duong. Tt ca hop phan duoc tron k§ va duge tao hinh dang theo nhu
cAu. Moi c¢6 thé &n c6 thé dugc @n qua duong miéng hodc duoc phan phat dén
gia dinh hodc khu cong nghiép nhu nha bép, bénh vién, nha kho va khu vuc
ngoai troi binh nhiém béi con tring gay hai cho sirc khde cong dong.

Ngoai ra, sé thich hop rang, theo phin mé ta trén day cla sang ché,
chuyén gia trong linh vurc nay c6 thé thuc hién céc thay ddi hodc bién déi khac
nhau theo sang ché, va céac thé tuong dwong van nidm trong pham vi cla sang

ché dugc xac dinh béi cac diem yéu cau bao hd kém theo cua sdng ché.
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YEU CAUBAO HO
1. Hop chét c6 cong thirc (C), chit dong phan quang hoc cta nd, chit ddng phan
cis-trans hodc mubi néng hoéa dung cta no,
Rs

Y-
e

R NN

|
Ry Ry ©)
trong do:

R; 1a hop chét di vong cd 5 hodc 6 canh chtra nguyén ti nito, oxy va’hoac
luu huynh, hop chat di vong ¢ 5 hodc 6 canh dugc thé halo chira nguyén tr nito,
oxy vd/hodc luu huynh, phenyl dugc thé hoic khong dugc thé, trong do cac
phén tt thé 1a mot hodc nhiéu nhém duoc chon tir nhém bao g@)m cac nguyén tu

halogen, C;.4 halo-alkyl hoac C,4 clo-alkoxyl;

R; va Ry doc 1ap duogc chon tir H, Cyalkyl, allyl, benzyl, C,4 alkoxyl-C;.4
alkyl, C;4 alkoxyl-cacbonyl, phenoxycacbonyl, C,¢ alkynyl-cacbonyl, C,.;
alkenyl-cacbonyl, C;. xycloalkyl-cacbonyl, nhém benzoyl khong dugc thé hoic
nhom benzoyl dugc thé béng mot hodc nhiéu nhém duoc chon tir nhém bao gém
cac nguyén tt halogen, C,4 alkyl, C,4 halo-alkyl, C;4 alkoxyl hoic C,.4
alkyl-cacbonyl, furan cacbonyl hodc N,N-dimetyl cacbonyl; hoic R; va R4cing
voi nhau tao thanh ~CH,-CH,—, —CH,-CH,-CH,— hodc —CH,-XR-CH,-, trong
d6 X 1a nguyén tir khac loai; R 13 phén tir thé d6i voi X va duge chon tir H, C
alkyl, allyl, benzyl, phenyl, C;4 alkoxyl-C,4 alkyl, C,.4 alkoxyl-cacbonyl,
phenoxycacbonyl, C,¢ alkynyl-cacbonyl, C,; alkenyl-cacbonyl, Cs
xycloalkyl-cacbonyl, nhém benzoyl khong dugc thé hodc nhém benzoyl dugc
thé bang mét hodc nhidu nhém dwgc chon tir nhém bao gdm cic nguyén tir
halogen, C;.4 halo-alkyl, C;.salkyl no hodc khéng no hoic alkoxyl, hoic Ci4
alkyl-cacbonyl, furan cacbonyl hodc N,N-dimetyl cacbonyl;

Rs va Rg 1a H, C;.4alkyl no hodc khong no, halogen, C,_galkoxyl no hoic
khong no, C;4 halo-alkoxyl no hoac khoéng no, C,4 alkyl-cacbonyl, Cig
alkyl-este, C,.4 alkyl-sulfonyl, phenyl hodc benzyl; va
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Y 1a nitro, xyano, triflometyl, trifloaxetyl, hodc triflometylsulfonyl.

2. Hop chét c6 cong thirc (C), chit dong phan quang hoc clia né hodc chat dong
phan cis-trans, hodc mudi nong hoa dung cua né theo diém 1, trong do6 R, dugc
chon tir pyridyl, thiazolyl, pyrimidinyl, tetrahydrofuryl, oxazolyl, hodc c4c nhém

dugc halogen hoéa cua né.

3. Hop chét c6 cong thirc (C), cht déng phan quang hoc ciia n6 hodc chit déng
phan cis-trans, hodc mudi nong hoa dung cia né theo diém 1, trong d6 R; va Ry
la H, nhom C,alkyl, hodc R; va Rycung véi nhau tao thanh ~CH,-CH,— hoic
—CH,-CH,-CH,—.

4. Hop chét c6 cong thire (C), chat ddng phan quang hoc ctia né hoic chéit déng
phén cis-trans, hoac mudi nong hoéa dung ctia no6 theo diém 1, trong d6 Rs va Ry
la H, Cisalkyl no hodc khong no, halogen, C,4 alkoxyl no hodc khéong no,
Ci.,halo-alkoxyl no hodc khéng no, nhom C,4 alkyl-este (RCOO-), C;.,

alkyl-sulfonyl hodc nhém triflometansulfonyl este.

5. Hop chat ¢ cong thic (C), chat ddng phan quang hoc ctia n6 hosc chat dong
phan cis-trans, hoic mudi néng hoéa dung cia né theo diém 1, trong do Y la
nhom nitro hodc nhéom xyano.

6. Ché phim nong hoa bao gbm:

(a) tir 0,001 dén 99,99% trong lugng hop chat c6 cong thic (C), chét
ddng phan quang hoc ctia nd, chét ddng phén cis-trans, mudi nong hoa dung cua
né theo diém bét ky trong s6 cac diém tir 1 dén 5 hogic hdn hop cua ching; va

(b) chat mang hodc chét phu tro nong hoa dung.

7. Phuong phép diéu ché hop chit c6 cong thirc (C), chat déng phan quang hoc
clia n6 hodc chit dong phan cis-trans, hodc mudi noéng hoéa dung theo diém bét
ky trong s cac diém tir 1 dén 3, trong d6 phwong phap nay bao gém:

vé6i sy c6 mit ciia chét xtic tic axit, phan ung sau day dugc thuc hién 6 0

dén 60°C trong axetonitril, nh&s d6 tao thanh hop chét (C):
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RN RINTN
R; R4 MeCN/axit Rs; Ry (C);

trong do Ry, R3, Ry, Rs Rgva Y la nhu dugce xac dinh trong diém 1.

8. Phuong phap theo diém 7, trong dé phan tng néu trén dugc thuc hién & nhiét
do tlr 10 dén 50°C trong 2 dén 24 gio.
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