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(54) DAN XUAT AMIN VA TAC NHAN KIEM SOAT VAT GAY HAI CHUA DAN
XUAT AMIN NAY

(57) Sang ché dé cap dén dan xuat amin duoc thé hién bang cong thirc hoa hoc (I), trong
do, Ar 1a nhém phenyl hodc nhém tuong tu khac; R, 1a nguyén tir hydro hodc nhom tuong
tu khéc; R, 1a nhém C,_4 alkylcarbonyl hodc nhom tuong tu khéac; R; 1a nhém C,_g alkylen
hodc nhém tuong ty khac; Ry 1a nguyén tir hydro hodc nhém tuong ty khac va tdc nhan
kiém soat vi sinh vat gdy hai chira it nhat mot trong s6 cac dan xuat nay. Nguoi ta thay
rang, din xudt amin c6 hoat tinh tuyét voi dé str dung 1am tac nhan kiém soat cac vat giy
hai cho néng nghiép va trong trot.
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Linh vic ky thuét dwoc dé cap

Séng ché @& cap dén din xuidt amin méi va tc nhin ki€ém soat vat giy hai

chira dAn xuét nay.
Tinh trang ky thuit ciia saing ché

Cho dén nay, nhiéu tic nhan kiém soat vét gdy hai dd duogc phat hién.. Tuy
nhién, hién nay van c¢6 nhu ciu vé thudc trir dich méi, vi dy, & d6i mat voi van dé
khang thuoc trir dich va cdc mdi quan tdm nhu sy ton luu cla céc tdc dung trur dich va

d6 an toan tai thoi diém sir dung.

Trong canh tic lua nuéc & Dong A va dic biét 1a Pong Nam A, nhu duoc thé
hién trong tai li€u phi sang ché 1, thiét hai do rﬁy c6 suc dé khang vé mit hoa hoc da
dwoc phét trién khang lai cac thubc trir su chinh, bao gbém céc neonicotinot nhu
imidacloprit va céc thudc trir dich phenylpyrazol nhu fipronil dang ndi 1én. Két qua 13,

cac tac nhan dac hi€u voi ray ma cd strc d€ khang phat trien 1a dugc mong doi.

Lién quan dén cac dan xudt amin chira di vong, Tai liéu séng ché 1 md ta hop
chit monoalkylamin c6 nhém xyano trén nguyén tir nito, va hoat tinh trir sdu cta céc
hop chit nay trén rép. Tuy nhién, khong ¢6 phan mé ta cu thé nao lién quan dén hop
chét dialkylamin, cling khéng c6 phin nao d& cip dén hoat tinh kidm soét trén vt gy

hai khac ngoai rép.

Tai liéu sang ché 2 boc 16 din xudt amin chira nhém 2,6-diclo-4-pyridyl va c6
nhém carboxyl trén nguyén tir nito, cling nhu 13 hoat tinh diét nAm va hoat tinh trir sau

cta nd, nhung khong boc 16 cac di vong khac.

Trong tai liéu phi sang ché 2 va 3, din xudt amin ma chta nhém 6-clo-3-
pyridyl va c¢6 nhém axetyl trén nguyén ti nito dugc bdc 16 13 chit chuyén hoéa hoic
chit trung gian ciia phan tng, nhung khong dé cdp dén hoat tinh kiém soat vt giy hai
ctia n6. Tai liéu phi sang ché 4 boc 16 dan xudt amin ma chira nhém 6-clo-3-pyridyl va
cd trén nguyén t&r nito nhém N-metylcarbamoyl hodc nhém N-formylcarbamoyl,

nhung khéng dé cap dén hoat tinh kiém soat vat gy hai ctia né.
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Tai liéu sang ché 3 boc 16 nhidu hop chit c6 cdu triic vong twong tu voi cdu
tric vong cla hop chét c6 cong thirc (Ie), nhung chi nhdm dén viée st dung n6 lam

thudc diét cd; ma khong d€ cép den viéc kiém soat vét gdy hai.

Tai liéu sang ché 4 mb ta cong thirc cdu triic ctia hop chit N-[1-((6-clopyridin-
3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit (Bang 1, hop chét sb 3 trong Tai
liéu sang ché 4), nhung khong hé mé ta nhitng gi lién quan dén phwong phép didu ché.
Hop chit nay khéng dugce bao gdm trong danh sach cic hop chit ma hoat tinh kiém

so4t vat gdy hai dugc quan sat thdy (Bang 2 va 3 trong Tai liéu sang ché 4).

Tai liéu sang ché 5 md ta cong thirc cdu tric ciia hop chit N-[1-((6-clopyridin-
3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit (Bang 7, vi du s§ 12 trong Tai
liéu sang ché 5), nhung khéng hé mé ta nhitng gi lién quan dén phuong phap didu ché.
Hop chét nay khéng dugc bao gdm trong danh sach cac hop chit ma hoat tinh kiém
sodt vat gdy hai dugc mo ta trong cac vi du thyc hién.

Tai liéu phi sang ché 5 boc 16 nhiu hop chét c6 cu triic vong tuong tur voi
hop chét c6 cong thirc (Ie) duge néu dudi ddy, nhung ching chi duge mé ta 1am chit
trung gian tong hop.

Tai liéu sang ché 6 md ta nhidu hop chit c6 ciu tric vong tuong ty véi cac
hop chit c6 cong thire (Ie), nhung khong hé @& cép hay goi y hop chit c6 cdu trac
imino axit trifloaxetic.

Tai lidu trich dan
Tai lidu sang ché
Tai lidu sang ché 1: Cong bd don yéu ciu cip bing sang ché Nhét Ban sb

2003-26661 (JP 2003-26661 A)

Tai liéu sang ché 2: Cong bd don qubc té s6 WO 2002/050035 (WO 2002-
050035)

Tai liéu sang ché 3: Pon yéu ciu cip bing sang ché Chau Au sb 432600

Tai lidu séng ché 4: Cong bd don yéu cdu cip bang sang ché Nhat Ban sb Hei
5-78323 (JP 5-78323 A)

Tai liéu sang ché 5: Pon yéu cau cip bang sang ché Chau Au s 268915
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Tai liéu séang ché 6: Pon yéu cdu cip bing sang ché Chau Au s 259738
Tai liéu phi séng ché
Tai lidu phi sang ché 1: Pest Management Science, 64(11), 1115-1121 (2008)

Tai liéu phi sang ché 2: Journal of Agricultural and Food Chemistry, 58(4),
2419 (2010)

Tai lidu phi sang ché 3: Pest Management Science, 61(8), 742 (2005)

Tai liéu phi sang ché 4: Journal of Photochemistry and Photobiology B:
Biology, 98(1), 57 (2010)

Tai li€u phi séng ché 5: Chemische Berichte, 88, 1103-8 (1955)
Ban chit k§ thuit ciia sang ché

Do d6, muc dich cta sang ché 13 tao ra tic nhén kiém so4t vat géy hai méi va
nho d6, giai quyét dugc cac vin dé vé thudc trir dich dang tdn tai, trong linh vuc kiém
so4t vt gdy hai, nhu khang lai thubc trir dich, khang lai tdc dung trir dich, va dd an

toan tai thoi diém st dung.

Muc dich chinh ctia séng ché 13 tao ra thudc trir dich, thubc nay cé tac dung
kiém soat tuyét voi chéng lai rdy cua gao lirc, rdy cia gao lung tring va riy cua gao
mam, tit ca cac vat gdy hai con tring chinh ngdy nay trong nén trdng laa, né ¢6 hoat
tinh cao chéng lai cac loai rdy khang thubc trir dich, va né lam giam co hdi tiép xtic
clia ngudi lao dong véi thube trir dich trong khi sir dung, vi du, lam dét, xir ly hat va

xtr ly hop hat giéng va do d6 c6 thé duge st dung mot cach toan.

Céc tac gia sang ché da thyc hién cac nghién ctru & pham vi rong dé giai quyét
céc van d& néu trén, két qua 12 ho da phat hién ra din xut amin c6 cdng thirc hoa hoc
(I) c6 hoat tinh tuyét voi 1am tac nhan kiém soét vét gy hai.

Do d6, sang ché dé xuét:

(1) Tac nhan kiém so4t vt gdy hai chira it nht mot hop chit c6 cong thue (1)

sau day hodc mudi cia no:
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R4
R
Ar)\lTl/ >R,

R2 )

(trong d6, Ar 1a nhém phenyl ma c6 thé dugc thé hoic di vong ¢O 5 hodc 6 canh ma co
thé duoc thé;

R; 1a nguyén t&r hydro hodc nhom C,¢ alkyl;

R, 1a nhém C4 alkylcarbonyl, trong d6 nhém alkyl c¢6 thé dugc thé bing
nguyén tit halogen, nhém Cy.4 alkyloxycarbonyl, trong d6 nhém alkyl c6 thé dugc thé
bang nguyén tir halogen, nhém C,_¢ alkylsulfonyl, trong d6 nhém alkyl c6 thé dugc thé
bang nguyén tir halogen, CONR4R7, nhém Cj 0,0’-alkylphosphoryl, trong d6 nhom
alkyl ¢6 thé dugc thé bing nguyén tir halogen, nhém xyano, nhém formyl hoé@c nhom
nitro;

R; 12 nhém C g alkylen ma c6 thé dwgc thé bing nguyén tir halogen, nhém
C,. alkenylen ma c6 thé dugc thé bing nguyén tir halogen, nhém C, 5 alkynylen ma c6
thé dugc thé bang nguyén tir halogen, nhém phenylen ma c6 thé duge thé, hodc nhém

di vong hoa tri hai c¢6 5 hoiic 6 canh ma c¢6 thé dugc thé; va

R4 13 nguyén ti hydro, nhém xyano, nhém phenyl ma c6 thé dugc thé, nhém
alkyl vong c6 tr 3 dén 8 canh ma c6 thé dugc thé, di vong c6 tir 3 dén 8 canh ma co
thé dwoc thé, nguyén tir halogen, ORs, OCORs, OCOORs, CORs, COORs, SRs, SORs,
SO,Rs, N-CO-ORg, N-CO-SRg, N-CS-ORg, N-CS-SRg, N-O-CO-Rg, O-CO-Rg, O-CO-
OR;, O-CO-SRg, O-CS-ORg, O-CS-SRg, S-CS-ORg, S-CS-SRg, S-CO-ORg, S-CO-
SRg, S-CS-Rg, NRgRjg, O-CO-NRyR;y, O-CS-NRgR;y, S-CO-NRgR;, hodc S-CS-
NRyR;0;

trong do, Rs 1a nhom C, 4 alkyl ma co thé dugc thé béng nguyeén tir halogen,
aryl ma c6 thé dugc thé bang nguyén tir halogen hodc aralkyl ma c6 thé dugc thé bing

nguyén tr halogen;

R va Ry ddc 1ap v6i nhau 1a nguyén tir hydro hoic nhém C_¢ alkyl ma c6 thé

duoc thé bang nguyén tir halogen;



26465

Rg 12 nhom C alkyl ma c6 thé dugc thé, nhom thé 14 nguyén tir halogen,
nhém C;4 alkyloxycarbonyl, nhém C;4 alkylcarbonyl, benzoyl ma c6 thé dugc thé
bing nguyén tir halogen hoic nhém C;.4 alkyl ma c6 thé dwoc thé bang nguyén tir

halogen, nhom C,_4 alkyloxy hodc nhém C,;_4 alkylthio;

Ry va Ryy ddc 14p véi nhau 1a nguyén tir hydro, nhém formyl, nhém C,_4 alkyl
ma ¢6 thé duoc thé bing nguyén tir halogen, nhém C.¢ alkylcarbonyl, trong d6 nhém
alkyl c6 thé duge thé bang nguyén tir halogen, nhém C,¢ alkylcarbonyloxy, trong d6
nhém alkyl c6 thé dugc thé bing nguyén tir halogen, nhém phenyl ma co thé duoc thé
(nhém thé 13 nguyén tir halogen, nhém Ci.4 alkyl ma c6 thé dugc thé bing nguyén tir
halogen, hoic nhém Ci.4 alkyloxy ma cé thé duge thé bang nguyén tir halogen), hodc
nhoém benzyl ma c6 thé duge thé (nhom thé 1a halogen, nhém Cp4 alkyl ma c6 thé
duoc thé bang halogen hoic nhém C4 alkyloxy ma c6 thé dugc thé bing halogen), R’
va R' ciing nhau tao thanh mdt vong va 1a nhém di vong alkyl c6 tir 3 dén 10 canh
chtra it nhat mot nguyén tir nito, hodc N, Ry va Ry cing nhau tao thanh mdt vong va 1a

di vong thom ¢6 5 hodc 6 canh chira it nhat mot nguyén tir nito, va

N, R,, R; va R, ¢6 thé ciing nhau tao thanh nhém c6 cong thire (E)

er

W
N
O (E)

trong do, Y 1a nguyén tr hydro, nguyén tir halogen, nhém hydroxyl, nhom Ci.4

|
N

alkyl ma c6 thé dugc thé bang nguyén tir halogen, nhém C;.¢ alkyloxy ma c6 thé dugc
thé bing nguyén tir halogen, nhém xyano, nhém formyl hodc nhém nitro, va Ry, 1a
nhém C alkyl duge thé bing halogen hoic nhém C; alkyloxy ma c6 thé dugc thé

bing halogen;

v6i diéu kién 13 néu Ar 1a nhém 2,6-diclo-4-pyridyl, thi R, khong phai 1a
nhém C,.¢ alkyloxycarbonyl, trong ¢6 nhém alkyl c6 thé dugc thé bing nguyén tir

halogen).

(2) T4c nhén kiém soat vat gdy hai theo muc (1), trong do, Ar trong cong thirc

(I) 1a nhém 6-clo-3-pyridyl hodc nhom 5-clo-3-thiazolyl.

-6-
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(3) Tac nhan kiém soat vat gdy hai theo muc (1) hoidc (2), trong d6, R, trong
cong thire (I) 12 nhém C¢ alkylcarbonyl, trong d6 nhém alkyl ¢6 thé dugc thé bing
nguyén tir halogen, nhém Cy.¢ alkylsulfonyl, trong 6 nhom alkyl c6 thé dugc thé bing

nguyén tr halogen, hodc nhom xyano.

(4) Tac nhan kiém soat vét gdy hai theo muc (1), trong d6, hop chét c6 cong

thire (I) 12 hop chét c6 cong thire (Ie) dudi day.
-
ArYN !
ITR%
o) (Ie)

R N
(5) Tac nhan kiém soat vt gdy hai theo muc (4), trong d6, Ry, trong cong thirc
(Ie) 1a nhom C,6 alkyl duoc thé bing nguyén tir halogen.

(6) Tac nhan kiém soat vat gdy hai theo muc (4), trong d6, Y trong cong thirc

(Te) 1a nguyén tr hydro hodc nguyén tir halogen.

(7) Tac nhéan kiém soat vat gdy hai theo muc (4), trong dd, Ry trong cong thirc
(Ie) 12 nhom Cy alkyl dugc thé bang nguyén tir halogen, va Y 13 nguyén tir hydro

ho#c nguyén tir halogen.

(8) Tac nhan kiém so4t vat giy hai theo muc (4), trong d6, hop chit c6 cong
thirc (Ie) 1 hop chit dugce chon tir nhém bao gdm: N-[1-((6-clopyridin-3-
yD)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit, N-[1-((6-clo-5-flopyridin-3-
yl)metyl)pyridin-2(1H)-ylidin]-2,2,2-trifloaxetamit, N-[ 1-((6-flopyridin-3-
ylD)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit, N-[1-((6-bromopyridin-3-
yDmetyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit, N-[1-(1-(6-clopyridin-3-
yletyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit, N-[ 1-((6-clopyridin-3-
yDmetyl)pyridin-2(1H)-yliden]-2,2-difloaxetamit, 2-clo-N-[1-((6-clopyridin-3-
yD)metyl)pyridin-2(1H)-yliden]-2,2-difloaxetamit, N-[1-((2-clopyrimidin-5-
yDmetyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit va N-[1-((6-clopyridin-3-
yD)metyl)pyridin-2(1H)-yliden]-2,2,3,3,3-pentaflopropanamit.

(9) Téc nhan kiém so4t vét gy hai theo muc bét ky trong s6 cac muc tir (1)

dén (8), tac nhan nay c6 hoat tinh kiém soat vat gdy hai trén it nhat mot loai vat gay

-7-
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hai dwgc chon tir nhém bao gdm vit gy hai c¢6 canh vay, vét gdy hai c6 canh nira, vat
géy hai canh dubi to, vat gy hai hai canh, vat gdy hai c6 canh ctiing, bo chét va ve ky

sinh trén dong vat, va giun chi cia cho.

(10) Téac nhan kiém so4t vat gy hai theo muyc bt ky trong s cac muc tir (1)
dén (9), trong d6, vat gdy hai 12 vét gdy hai cho nong nghiép/trdng trot hodc vat gay
hai ky sinh trén dong vat.

(11) Té4c nhan kiém soat vat gay hai theo muyc bét ky trong s6 cac myc tir (1)

dén (9), trong d6, vat gay hai 12 vat gy hai khang thudc trir dich.
(12) Dén xudt amin c¢6 cong thire (I) sau day hodc mudi cia no:

R1

/k /R3\

Rz )

Ar

(trong do, Ar 1a nhém phenyl ma c6 thé dugc thé hoic di vong c6 5 hodc 6

canh ma c6 thé dugc thé;
R, 1a nguyén tir hydro hodc nhém C, ¢ alkyl;

R, 1a nhém Ci alkylcarbonyl, trong d6 nhom alkyl c6 thé duoc thé bang
nguyén tt halogen, nhém C,_¢ alkyloxycarbonyl, trong d6 nhém alkyl c¢6 thé dugc thé
bang nguyén tir halogen, nhém C . alkylsulfonyl, trong d6 nhém alkyl c6 thé dugc thé
bing nguyén tir halogen, CONR¢R,, nhém C;. 0,0’-alkylphosphoryl, trong d6 nhéom
alkyl c6 thé dugc thé bang nguyén tir halogen, nhém xyano, nhom formyl hodc nhém

nitro;

R; 12 nhém C,g alkylen ma c6 thé dugc thé bang nguyén tir halogen, nhom
C,.g alkenylen ma c6 thé duoc thé bing nguyén tir halogen, nhom C,. alkynylen ma c¢6
thé dugc thé bang nguyén tir halogen, nhém phenylen ma c6 thé dugc thé, hodc nhém
di vong hoa tri hai c6 5 hodc 6 canh ma c¢6 thé duoc thé; va

R4 12 nguyén tir hydro, nhém Xyano, nhém phenyl ma c6 thé dugc thé, nhom
alkyl vong c6 tir 3 dén 8 canh ma c6 thé dugc thé, di vong ¢6 tir 3 dén 8 canh ma ¢6
thé dwoc thé, nguyén tir halogen, ORs, OCORs, OCOORs, CORs, COORs, SRs, SORs,
SO,Rs, N-CO-ORg, N-CO-SRg, N-CS-ORg, N-CS-SRg, N-O-CO-Rg, O-CO-Rg, O-CO-
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ORg, O-CO-SRg, O-CS-ORg, O-CS-SRg, S-CS-ORg, S-CS-SRg, S-CO-ORg, S-CO-
SR;s, S-CS-Rg, NRgR;y, O-CO-NRgR;y, O-CS-NRgR;y, S-CO-NRgR;, hodac S-CS-
NRoR;

trong d6, Rs 1a nhém Cy alkyl ma c6 thé dugc thé bing nguyén tir halogen,
aryl ma c6 thé duoc thé bang nguyén tir halogen hoic aralkyl ma c6 thé dwgc thé bang

nguyén tir halogen;

R¢ va R; doc 1ap v6i nhau 14 nguyén tir hydro hodc nhém C¢ alkyl ma c6 thé

duoc thé bing nguyén tir halogen;

Rg 14 nhém Ci6 alkyl ma c6 thé dugc thé, nhém thé 13 nguyén tir halogen,
nhém C,4 alkyloxycarbonyl, nhém C;.4 alkylcarbonyl, benzoyl ma cé thé duoc thé
bing nguyén tir halogen hoic nhém C,4 alkyl ma c6 thé dugc thé bing nguyén tir

halogen, nhom C;_4 alkyloxy hodc nhém C,_4 alkylthio;

Ry va Ry ddc 18p vdi nhau 1a nguyén tir hydro, nhom formyl, nhém C,_4 alkyl
ma c6 thé duge thé bing nguyén tir halogen, nhém C,¢ alkylcarbonyl, trong d6 nhém
alkyl c6 thé dugc thé bang nguyén tir halogen, nhém C,_¢ alkylcarbonyloxy, trong d6
nhém alkyl c6 thé duoc thé bing nguyén tir halogen, nhém phenyl ma c6 thé dugc thé
(nhém thé 12 nguyén tir halogen, nhém C,4 alkyl ma c6 thé dugc thé bang nguyén tir
halogen, hodc nhom C,;4 alkyloxy ma co thé duoc thé béng nguyén tir halogen), hodc
nhém benzyl ma c6 thé dwoc thé (nhém thé 13 halogen, nhém C,4 alkyl ma c6 thé
duoc thé biang halogen hodc nhém Ci.4 alkyloxy ma c6 thé duge thé bing halogen), R’
va R'® cing nhau tao thanh mot vong va 14 nhém di vong alkyl ¢6 tir 3 dén 10 canh
chira it nhit mot nguyén tir nito, hodc N, Ry va R;y cing nhau tao thanh mgt vong va la

di vong thom c6 5 hodc 6 canh chura it nhét mot nguyén tir nito; va

néu Ar 12 nhém pyridyl, nhém nay c6 thé duge thé hoic nhém pyrimidyl ma

c6 thé dugc thé, N, Ry, Ry vaRycod thé cung nhau tao thanh nhém c6 cdng thirc (E)

T
(

E)
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trong d6, Y 1a nguyén tir hydro, nguyén tir halogen, nhom hydroxyl, nhém C;¢ alkyl
ma c6 thé dugc thé bang nguyén tir halogen, nhém C;.¢ alkyloxy ma c6 thé duoc thé
bing nguyén tir halogen, nhém xyano, nhém formyl hodc nhém nitro, va Rye 12 nhom
C1.¢ alkyl duoc thé bing halogen hoic nhém C,.¢ alkyloxy ma c6 thé duoc thé bing

halogen;

v6i diéu kién 1a néu Ar 1a nhém 2,6-diclo-4-pyridyl, thi R, khong phai 1a
nhém C,.¢ alkyloxycarbonyl, trong d6 nhém alkyl c6 thé dugc thé bang nguyén tir
halogen, va néu Ar 13 nhém 6-clo-3-pyridyl, thi R; khong phai 12 nguyén tir hydro, Y
khong phai 1a nhom 5-metyl va Ry khong phai 1a nhém CF3).

(13) Dén xuét amin hozic mudi ciia n6 theo muc (12), trong d6, Ar trong cong

thirc (I) 1a nhém 6-clo-3-pyridyl hodc nhém 5-clo-3-thiazolyl.

(14) Dan xuét amin hodic mudi cia né theo muc (12) hodc (13), trong do, R,
trong cong thirc (I) 12 nhém C,_¢ alkylcarbonyl, trong d6 nhém alkyl c6 thé dugc thé
bing nguyén tir halogen, nhém C ¢ alkylsulfonyl, trong ¢6 nhom alkyl c6 thé dugc thé

bing nguyén tir halogen, hosic nhém xyano.

(15) Dan xuit amin hodic mubi cua né theo muc (12), trong d6, hop chét c6

cong thire (I) 12 hop chét c6 cong thirc (Ie’) dudi day.

!
Ar'\( N w) Y
l

o) (Ie’)

(trong d6, Ar’ 13 nhém pyridyl, nhém nay c6 thé dugc thé hodc nhém pyrimidyl ma c6
thé duoc thé; Y 1a nguyén tr hydro, nguyén tir halogen, nhém hydroxyl, nhém Cj¢
alkyl ma c6 thé dugc thé bang nguyén tir halogen, nhém C,. alkyloxy ma c6 thé duoc
thé bang nguyén tr halogen, nhém xyano, nhém formyl hodic nhém nitro; va Ry, 12
nhém C,.¢ alkyl duge thé bing halogen hosic nhém C. alkyloxy ma c6 thé dugc thé
bing halogen;

v6i diéu kién 12 néu Ar’ 13 nhém 6-clo-3-pyridyl, thi R; khong phai 13 nguyén
tr hydro, Y khong phdi 1a nhdm 5-metyl va Ry, khong phai 14 triflometyl).

-10-
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(16) D3n xuét amin hoic mubi cia n6 theo muc (15), trong do, Ry trong cong

thirc (Ie’) 12 nhém Cy4 alkyl dugc thé bang nguyén tir halogen.

(17) D4n xuit amin hoic mudi cta né theo muc (15), trong do, Y trong cong

thie (Ie’) 14 nguyén tir hydro hodc nguyén tir halogen.

(18) D4n xuit amin hodc mudi cia n6 theo muyc (15), trong 46, Ry, trong cdng
thirc (Ie’) 1a nhém C,¢ alkyl duge thé bing nguyén tir halogen va Y 1a nguyeén tr
hydro hodc nguyén tir halogen.

(19) D4n xuét amin hoic mudi ctia n6 theo muc (15), trong d6, hop chit c6

cdng thirc (Te”) 1a hop chit duoc chon tir nhém bao gdm:
N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit,

N-[1-((6-clo-5-flopyridin-3-yl)metyl)pyridin-2(1H)-ylidin]-2,2,2-

trifloaxetamit,
N-[1-((6-flopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit,
N-[1-((6-bromopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit,
N-[1-(1-(6-clopyridin-3-yl)etyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit,
N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2-difloaxetamit,
2-clo-N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2-difloaxetamit,

N-[1-((2-clopyrimidin-5-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit
va

N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,3,3,3-

pentaflopropanamit.

(20) D3n xuit amin hodc mudi cia né theo muc bat ky trong s& cac muc tir
(12) dén (19), tac nhan nay c6 hoat tinh kiém so4t vat gdy hai trén it nh4t mot loai vt
gdy hai dugc chon tlir nhém bao gdm vat gdy hai c6 canh vay, vét gy hai c6 canh ntra,
vét gdy hai canh duoi to, vét gy hai hai cdnh, vat gdy hai c6 canh cting, bo chét va ve

ky sinh trén dong vét, va giun chi cta cho.

(21) Phuong phép kiém soat vt gdy hai, phuong phép ndy bao gdm bude

bang cach sir dung tac nhan kiém soat vat gdy hai theo muc bét ky trong sb cac muc tir
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(1) dén (9) hozc din xuit amin hodc mudi ctia né theo muc bét ky trong s6 cac muyc tir
(12) dn (20).

(22) Phuong phap kiém soat vét gay hai cho ndng nghiép/trdng trot, phwong
phap nay bao gdm bude xir Iy hat gidng, r&, than cu, than (hanh), than ré, dit cia cdy
trdng, dung dich dinh dudng trong nwdc, mdi trudong nudi cdy thé rin trong nudce, hoic
chit mang dé trong cay, bing tac nhan kiém soét vét gdy hai theo muc bat ky trong s6
cac muyc tir (1) dén (9) hodc din xuit amin hodic mudi ctia n6 theo muc bét ky trong sb

cac muc tir (12) dén (20), nho d6 1am cho hop chét thdm nhap va dich chuyén vao cay.
(23) Phuong phap theo muc (21), trong do, vat gy hai la vat giy hai cho nong
nghiép/trdng trot hodic vat gy hai ky sinh trén dong vat.

(24) Phuong phap theo muc (21), trong 46, vat gy hai 1a vat gy hai khang

thudc trir dich.

Téc dung c6 loi ctia sang ché

Bﬁng cach str dung din xuit amin theo sang ché, c6 thé thyc hién hiru hidu
viée kiém so4t sdu to, sdu khoang, rép, riy hai than lGa, bo tri va nhiéu loai vat gy hai
khac.

MBS ta viin tit cdc hinh vé

FIG. 1 12 bidu d6 thé hién két qua ctia phép phén tich nhiéu xa bot tia X trén
cac tinh thé cia N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-
trifloaxetamit dugc diéu ché bing phwong phap diéu ché thir nhét.

FIG. 2 1a biéu dd thé hién két qua cua phép do nhiét lwong quét vi phan trén
cac tinh thé cia N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-
trifloaxetamit dugc diéu ché bang phuong phap diéu ché thir nhét.

FIG. 3 14 biéu dd thé hién két qua ctia phép phan tich nhidu xa bot tia X trén
cac tinh thé cia N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-
trifloaxetamit dugc diéu ché bang phwong phap didu ché thi hai.

FIG. 4 12 biéu dd thé hién két qua ciia phép do nhiét lwong quét vi phén trén
cac tinh thé cia  N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-

trifloaxetamit dugc didu ché bing phwong phap diéu ché thi hai.
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FIG. 5 1a biéu dd thé hién két qua cta phép do nhiét lugng quét vi phan trén
cic tinh thé cua N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-

trifloaxetamit dwgc diéu ché bang phuong phap diu ché thir ba.

FIG. 6 1a biéu d6 thé hién két qua ciia phép phan tich nhidu xa bot tia X trén
cic tinh thé cua N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-

trifloaxetamit dugc diéu ché bang phuong phap didu ché thir tu.

FIG. 7 13 biéu @6 thé hién két qua ciia phép do nhiét lrong quét vi phan trén
cic tinh thé cua N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-

trifloaxetamit dugc didu ché bang phwong phép didu ché thu tu.

FIG. 8 13 biéu dd thé hién két qua ciia phép do nhiét lrong quét vi phan trén
caic tinh thé cia N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-

trifloaxetamit dwoc didu ché bang phuong phép didu ché thir nam.
M5 ta chi tiét sang ché

Trong din xuit amin c6 cdng thirc héa hoc (I) ma déng vai trd 1am hoat chit
clia tac nhéan kiém soé4t vat gy hai duoc dé xuét theo sang ché, thi Ar 13 nhém phenyl
ma c6 thé dugc thé hosic di vong c6 5 hodc 6 canh ma c6 thé dugc thé, va tdt hon no 1a

di vong c6 5 hoic 6 canh ma c6 thé dugc thé.

Céac nhém thé tiéu biéu bao gdm nguyén tir halogen, nhom Cj.4 alkyl ma cé
thé duoc thé bing nguyén tir halogen, nhém alkoxy ma c6 thé dwgc thé bing nguyén
tir halogen, nhém hydroxyl, nhém xyano va nhém nitro. Nguyén t& halogen va nhém

C 14 alkyl ma c6 thé dwgc thé bang nguyén tir halogen 12 dugc wu tién.

Vi du minh hoa vé nhém phenyl ma c6 thé dwogc thé bao gbm nhom phenyl, 3-
clophenyl, 4-clophenyl, 3-xyanophenyl, 4-xyanophenyl, 3-nitrophenyl, 4-nitrophenyl,
3,5-diclophenyl,  4-metylphenyl, 4-metoxyphenyl, 3,5-dibromophenyl, 2,4-
dibromophenyl, 4-flophenyl, 4-bromophenyl, nhém 3-nitro-5-bromophenyl va nhém
3,5-bistriflometylphenyl. Nhoém 4-nitrophenyl, nhém 4-xyanophenyl hodc nhém 3,5-

dibromophenyl 1a dugc wu tién.

Vi du minh hoa v& nhém di vong ¢6 5 hodc 6 canh ma co thé dugc thé bao
gbm pyridin, thiazol, tetrahydrofuran va furan. Nhom 3-pyridyl va nhém 3-thiazolyl 1a
dugc vu ti€n. Nhom 6-clo-3-pyridyl, nhém 5-clo-3-thiazolyl, 6-clo-5-flo-3-pyridyl, 6-
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bromo-3-pyridyl, 6-flo-3-pyridyl, 5,6-diclo-3-pyridyl hodc 6-triflometyl-3-pyridyl 1a
dugc uu tién hon. Nhém 6-clo-3-pyridyl, 6-flo-3-pyridyl, 6-clo-5-flo-3-pyridyl hodc 6-

bromo-3-pyridyl 1a dugc dic biét vu tién.

Trong cong thirc hoa hoc (I), thuét ngit “nhém Ci alkyl” duoc thé hién béng
R, 12 nhém alkyl c6 tir 1 dén 6 nguyén tir cacbon ma 13 mach thing, mach nhénh,
mach vong hodc hdn hgp cla ching. Khi nhém alkyl mach nhénh hoic mach vong
duoc ké dén, rd rang riang sd nguyén tir cacbon it nhét phai bang 3. Cac vi du cu thé
bao gbm cac nhoém metyl, etyl, propyl, isopropyl va nhém xyclopropyl. Nhém metyl

hodc nhém etyl 1a dugce wu tién.

R, 1a nhém C,¢ alkylcarbonyl, trong d¢6 nhém alkyl c6 thé dwgc thé bang
nguyén tir halogen, nhém C,¢ alkyloxycarbonyl, trong ¢6 nhom alkyl c6 thé dugc thé
bing nguyén tir halogen, nhom C,¢ alkylsulfonyl, trong d6 nhém alkyl c6 thé dugc thé
b?mg nguyén tir halogen, CONR¢R7, nhém C,4 O,0’-alkylphosphoryl, trong §6 nhém
alkyl c6 thé dugc thé bang nguyén tir halogen, nhém xyano, nhém formyl hoic nhém
nitro. C;.¢ alkylcarbonyl, trong d6 nhém alkyl c6 thé dwgc thé bang nguyén tir halogen,
nhém C.¢ alkylsulfonyl, trong d6 nhém alkyl ¢6 thé dugc thé bang nguyén tir halogen,

hodc nhém xyano 1a dugc uu tién.

R; 13 nhém C,¢ alkylen ma c6 thé dwoc thé bang nguyén tir halogen, nhém
C,.g alkenylen ma c6 thé dugc thé bing nguyén tir halogen, nhém C,.g alkynylen ma c6
thé duoc thé bang nguyén tir halogen, nhém phenylen ma c6 thé dugc thé, hodc nhom
di vong hoa tri hai c6 5 hodc 6 canh ma cé thé duoc thé. Nhom C,.g alkylen ma c¢6 thé

duoc thé bang nguyén tir halogen 14 duoc wu tién.

R, 12 nguyén tir hydro, nhém xyano, nhém phenyl ma c6 thé dugc thé, nhom
alkyl vong c6 tir 3 dén 8 canh ma c6 thé dugc thé, di vong c6 tir 3 dén 8 canh ma c6
thé dugc thé, nguyén tir halogen, ORs, OCORs, OCOORs, CORs, COORs, SRs, SORs,
SO,R;5, N-CO-ORg, N-CO-SRg, N-CS-ORg, N-CS-SRg, N-O-CO-Rg, O-CO-Rg, O-CO-
ORg, O-CO-SRg, O-CS-ORg, O-CS-SRg, S-CS-ORg, S-CS-SRg, S-CO-ORg, S-CO-
SRg, S-CS-Rg, NRgyR;j, O-CO-NR¢R;y, O-CS-NRyR;j3, S-CO-NRgR;, hodc S-CS-
NRyR .
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J day, Rs 1a nhém C,.¢ alkyl ma c6 thé duoc thé bang nguyén tir halogen, aryl
ma c6 thé dugc thé bing nguyén tir halogen hoic aralkyl ma c6 thé dugc thé bing

nguyén tu halogen.

R¢ va R; ddc 1ap vdi nhau 13 nguyén tir hydro hodic nhom C,_¢ alkyl ma c6 thé

duogc thé bing nguyén tir halogen.

Rg 13 nhém Cyg alkyl ma c6 thé dugc thé, nhom thé 13 nguyén tir halogen,
nhém Cy4 alkyloxycarbonyl, nhom C;.4 alkylcarbonyl, benzoyl ma c6 thé dugc thé
bing nguyén tir halogen hoic nhém C,4 alkyl ma c6 thé dugc thé bing nguyén tir
halogen, nhém C,.4 alkyloxy hodc nhém C,.4 alkylthio.

Ry va Ry ddc 18p véi nhau 1a nguyén tir hydro, nhém formyl, nhém C,6 alkyl
ma c6 thé dugc thé bing nguyén tir halogen, nhém C,4 alkylcarbonyl, trong 6 nhém
alkyl c6 thé dugc thé bing nguyén tir halogen, nhém Cy_¢ alkylcarbonyloxy, trong d6
nhém alkyl c6 thé dugc thé bing nguyén tir halogen, nhém phenyl ma c6 thé dugc thé
(nhom thé 13 nguyén tir halogen, nhém C,4 alkyl ma cé thé dwoc thé bang nguyén tir
halogen, hodc nhém C;_4 alkyloxy ma co thé dugc thé bang nguyén tir halogen), hoic
nhém benzyl ma c6 thé dugc thé (nhém thé 1a halogen, nhém C,.4 alkyl ma c6 thé
duogc thé bang halogen hoic nhém C,4 alkyloxy ma c6 thé duoc thé bang halogen), R’
va R' ciing nhau tao thanh mot vong va 13 nhém di vong alkyl ¢6 tir 3 dén 10 canh
chtra it nhat mot nguyén tir nito, hodc N, Rg va Ry cling nhau tao thanh mdt vong va 1a

di vong thom c6 5 hoic 6 canh chira it nhat mét nguyén ti nito.

Thuét ngit “nhém Cy.¢ alkyl ma ¢6 thé dugc thé bang nguyén tir halogen” ma
duoc thé hién béng Rs, Rg, R7, Rg, Rg va Ryg 1a nhom alkyl cé tuir 1 dén 6 nguyén tu
cacbon ma 14 mach thing, mach nhanh, mach vong hodc hdn hop ciia chung. Gi6i han
trén vé sb nguyén tir halogen nhém nay c6 thé duoc thé 13 s ctia nguyén tir hydro trén
nhém alkyl. Khi nh6m alkyl mach nhanh hodc mach vong dugc ké dén, rd rang ring

s& nguyén tir cacbon it nhét 14 3.

Vi dy minh hoa v& thuét ngit “nhém C;¢ alkyl ma c6 thé dugc thé béng
nguyén tir halogen” ma dugc thé hién bing Rs bao gdm nhém metyl, etyl, n-propyl,

diflometyl, triflometyl, clometyl va nhém 2-trifloetyl.
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Vi du minh hoa vé& thuit ngt “nhém C,.¢ alkyl ma c6 thé dugc thé bing
nguyén tir halogen” ma dugc thé hién bing Rg va R; bao gdm nhém metyl, etyl, n-

propyl, diflometyl, triflometyl, clometyl va nhém 2-trifloetyl.

Vi du minh hoa vé& thudt ngr “nhém C, alkyl ma c6 thé dugc thé béng
nguyén tir halogen” ma duge thé hién bing Rg bao gdm nhém metyl, etyl, n-propyl,
isopropyl, n;butyl, n-pentyl, nhdm 2-trifloetyl va nhom 2-cloetyl. Nhém metyl, etyl, n-
propyl, isopropyl, n-butyl hodc n-pentyl 14 dugc wu tién.

Vi du minh hoa vé& thuét nglt “nhom Ci4 alkyl ma cé thé dugc thé béng
nguyén tir halogen” ma dugc thé hién bing Ry va Rjo bao gdbm nhém metyl, etyl, n-
propyl, isopropyl, n-butyl, n-pentyl, 2-trifloetyl va nhom 2-cloetyl. Nhém metyl hoac

nhom etyl 14 dugc vu tién.

Nhoém alkyl trong thuat ngit “nhém C;_¢ alkylcarbonyl, trong d6 nhom alkyl c6
thé dwoc thé bang nguyén tir halogen” ma dugc thé hién bang R,, Ry va Ry, thuat ngir
“C .6 alkyloxycarbonyl, trong d6 nhom alkyl c6 thé duge thé bang nguyén tir halogen”,
thuét ngit “Cy. alkylsulfonyl, trong d6 nhém alkyl c6 thé duge thé bing nguyén tir
halogen” va thuét ngit “C,¢ O,0’-alkylphosphoryl, trong @6 nhom alkyl c6 thé duoc
thé bing nguyén tir halogen” ma dugc thé hién bing R,, va thudt ngit “Ci.
alkylcarbonyloxy, trong d6 nhém alkyl c6 thé dugc thé bing nguyén tir halogen” ma
dugc thé hién b%mg Rg va Ry 1a nhom alkyl c6 tir 1 dén 6 nguyén tr cacbon ma 1a
mach thdng, mach nhanh, mach vong hozc hdn hop cia ching. Gidi han trén vé sb
nguyén tir halogen nhom nay cé thé duoc thé 13 sd clia nguyén tir hydro trén nhém
alkyl. Khi nhém alkyl mach nhanh hoic mach vong dugc ké dén, rd rang ring sb

nguyén tir cacbon it nhit 13 3.

Vi du minh hoa v& thuat ngit “nhém C,.¢ alkylcarbonyl, trong d6 nhém alkyl
c¢6 thé duoc thé bing nguyén tir halogen” ma duoc thé hién bing R, bao gdbm nhém
axetyl, etylcarbonyl, n-propylcarbonyl, difloaxetyl, trifloaxetyl, pentafloaxetyl,

cloaxetyl va tricloaxetyl. Nhom trifloaxetyl l1a dugc uu tién.

Vi du minh hoa vé thuat ngit “nhém C,¢ alkyloxycarbonyl, trong d6 nhém
alkyl c6 thé dugc thé bing nguyén tir halogen” ma duoc thé hién biang R, bao gém
nhém metyloxycarbonyl, etyloxycarbonyl, n-propyloxycarbonyl, clometyloxycarbonyl

va nhém 2-trifloetyloxycarbonyl.
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Vi du minh hoa v& thuét ngit “nhém C, ¢ alkylsulfonyl, trong ¢6 nhém alkyl c6
thé dugc thé bing nguyén tir halogen” ma dugc thé hién bing R, bao gdm nhém
metylsulfonyl, etylsulfonyl, n-propylsulfonyl, diflometylsulfonyl, triflometylsulfonyl,
triclometylsulfonyl va nhém 2-triflometylsulfonyl. Nhém triflometylsulfonyl 1& duoc
uu tién.

Vi du minh hoa v& thuat ngtr “nhém C,¢ O,0’-alkylphosphoryl, trong d6
nhém alkyl c6 thé duoc thé bing nguyén tir halogen” ma duge thé hién bing R, bao

gdém nhém O,0’-dimetylphosphoryl va nhém O,0’-dietylphosphoryl.

Vi dy minh hoa v& thuét ngit “nhém C,¢ alkylcarbonyl, trong d¢6 nhom alkyl
c6 thé dugc thé bing nguyén tir halogen” ma dwoc thé hién bing Rs bao gdm nhoém

axetyl, etylcarbonyl, n-propylcarbonyl, isopropylcarbonyl va nhém 2-cloetylcarbonyl.

Vi du minh hoa vé thuét ngit “C,.¢ alkylcarbonyl, trong d6 nhém alkyl c6 thé
duoc thé bang nguyén tir halogen” ma dugc thé hién bing R va Ry bao gdm nhém
metyloxycarbonyl, etyloxycarbonyl, n-propyloxycarbonyl, isopropyloxycarbonyl va

nhém 2-cloetyloxycarbonyl.

Vi du minh hoa v& thuit ngit “nhém C,.¢ alkylcarbonyloxy, trong d6 nhém
alkyl c6 thé duoc thé bang nguyén tir halogen” ma dugc thé hién bing Ro vaR,, bao
gdm nhom metylcarbonyloxy, etylcarbonyloxy, n-propylcarbonyloxy,

isopropylcarbonyloxy va nhom 2-cloetylcarbonyloxy.

Thuét ngi “nhém Ci.5 alkylen ma c6 thé dugc thé bing nguyén tir halogen”
ma dugc thé hién b%lng R3 1a nhom alkylen c6 tir 1 dén 8 nguyén tir cacbon ma 1a mach
thing, mach nhanh, mach vong hodc hdn hop cta ching. Giéi han trén vé sb nguyén
tir halogen nhém nay ma c6 thé dugc thé 12 sé nguyén ti hydro trén nhém alkyl. Khi
nhém alkyl mach nhanh hoic mach vong duoc ké dén, ro rang rang sb nguyén tir
cacbon it nhit 13 3. Vi du minh hoa bao gdm nhém metylen, etylen, propylen, butylen,
flometylen, 1-cloetylen, 2-metyletylen, xyclopropylen, 2-xyclopropyletylen va nhém
1,3-xyclopentylen. Nhém metylen, etylen hodc propylen 1a dugc wu tién. Nhom etylen

l1a duoc vu ti€n hon.

Thuét ngit “nhém C,.g alkenylen ma c6 thé dugc thé bang nguyén tir halogen”
ma duge thé hién bang R; 12 nhom alkenylen c6 tir 2 dén 8 nguyén tir cacbon ma 1a

mach thing, mach nhanh, mach vong hoic hdn hop ciia chiing. Giéi han trén vé sb
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nguyén tir halogen nhém nay c6 thé dugc thé 1 sé ciia nguyén tir hydro trén nhom
alkyl. Khi nhém alkyl mach nhanh hoic mach vong dugc ké dén, rd rang ring sb
nguyén i cacbon it nhét 12 3. Vi du minh hoa bao gdm nhém vinylen, 1-propenylen,

2-flo-1-propenylen, 2-metyl-1-propenylen va 2-xyclohexen-1,4-ylen.

Thuét ngt “nhém C,.g alkynylen ma c6 thé dwoc thé bang nguyén tir halogen”
duoc thé hién bang R; 13 nhém alkynylen c6 tir 2 dén 8 nguyén tir cacbon 12 mach
thﬁng, mach nhanh, mach vong ho#c hdn hop cla ching. Gi6i han trén vé s nguyén
tir halogen nhém nay c6 thé dugc thé 14 s6 cta nguyén tir hydro trén nhom alkyl. Khi
nhém alkyl mach nhénh hozc mach vong dugc ké dén, ro rang ring sb nguyén t
cacbon it nhdt 13 3. Vi du minh hoa bao gdbm nhém propynylen va butynylen. 1-

Propynylen 14 dugc wu tién.

Thuat ngit “phenylen ma c6 thé duoc thé” dugc thé hién bing R, 12 nhém hoa
tri hai ma tir d6 hai trong s nguyén tir hydro trén vong benzen dugc loai bo, va trong
d6, cac nhom thé dugc minh hoa bing nguyén tir halogen, nhém C;.4 alkyl nhom nay
c¢6 thé dwgc thé bing nguyén tir halogen, nhém alkoxy ma cé thé dugc thé bing
nguyén tir halogen, nhdm hydroxyl, nhém xyano va nhém nitro. Vi du minh hoa bao

gdm nhém phenylen, nhém 4-flophenylen va nhém 2-metylphenylen.

Thuét ngit “nhém héa tri hai di vong c6 5 hodc 6 canh ma ¢ thé dugc thé” ma
dugc thé hién béng R; 1a nhém hoa tri hai ma tir d6 hai trong sb nguyén tir hydro trén
di vong c6 5 hodc 6 canh duoc loai bd, va trong d6, cic nhém thé duoc minh hoa béng
nguyén tir halogen, nhém C4 alkyl nhém nidy cé thé dugc thé bing nguyén tir
halogen, nhém alkoxy ma c6 thé duoc thé bang nguyén tir halogen, nhém hydroxy]l,

nhém xyano va nhém nitro. Vi du minh hoa bao gdm nhom 2-pyridinylen.

- Céc nhém thé ma c6 thé dugc thé trong thuat ngit “nhém pyridyl ma c6 thé
dugce thé” hodc thuét nglt “nhém pyrimidyl ma cé thé dugc thé” ma duoc thé hién
bang Ar’ trong hop chét c¢6 cong thirc (Ie’) dwoc minh hoa bing nguyén ti halogen,
nhém C.4 alkyl nhém nay c6 thé dugc thé bing nguyén tir halogen, nhém alkoxy ma
c6 thé duoc thé bang nguyén tir halogen, nhém hydroxyl, nhém xyano va nhom nitro.

Nguyén tir halogen 1a dugc wu tién.

Vi du dugc wu tién v& Ar trong hop chét c6 cong thic (Ie) va vé Ar’ trong hop

chét c6 cong thirc (Ie’) bao gdm nhém 3-pyridyl, 6-clo-3-pyridyl, 5-clo-3-thiazolyl, 6-
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clo-5-flo-3-pyridyl, 6-bromo-3-pyridyl, 6-flo-3-pyridyl, 5,6-diclo-3-pyridyl, 6-
triflometyl-3-pyridyl va nhém 2-clo-5-pyrimidyl. Nhém 6-clo-3-pyridyl, 6-flo-3-
pyridyl, 6-clo-5-flo-3-pyridyl, 6-bromo-3-pyridyl hodc 2-clo-5-pyrimidyl 1a dugc uvu

tién hon.

Y trong hop chit c¢6 cong thic (Ie) va (Ie’) 1a tir 1 dén 3 nhom thé ma c6 thé
gidng nhau hoic khéac nhau.

Thuét ngit “nhém C,.¢ alkyl ma cé thé dugc thé bf"mg nguyén tir halogen” duge
thé hién bang Y trong hop chét c6 cong thic (Ie) va (Ie’) 1a nhom alkyl c6 tir 1 dén 6
nguyén tir cacbon 12 mach thing, mach nhanh, mach vong hoic hdn hop cia ching.
Gi6i han trén vé sb nguyén tir halogen nhom nay c6 thé duoc thé 13 sé cta nguyén tir
hydro trén nhom alkyl. Khi nhém alkyl mach nhanh hodc mach vong dugc ké dén, 1o

rang ring s& nguyén tir cacbon it nhét 13 3.

Vi du minh hoa bao gdm nhém metyl, etyl, n-propyl, isopropyl, n-butyl, t-

butyl, triflometyl va nhém 2-cloetyl. Nhom metyl 1a dugce uvu tién.

Vi dy minh hoa vé thuét nglt “nhém Ci.4 alkyloxy ma c6 thé dugc thé bang
halogen” dugc thé hién bing Y bao gdbm nhém metoxy, etoxy, trifluometyl va nhém

diflometyl.

Vi du duge wu tién v& Y 13 nguyén tir hydro va halogen. Nguyén tir hydrola

duogc vu ti€n hon.

Thuat ngir “nhém Cy alkyl duoe thé bang nguyén tir halogen” duoc thé hién
bing Ry trong hop chit c6 cong thic (Ie) va (Ie’) 1a nhém alkyl ¢6 tir 1 dén 6 nguyén
tir cacbon ma la mach théng, mach nhanh, mach vong ho#c hdn hop ctia ching. Gidi
han trén vé& sb nguyén tir halogen ma duoc thé 1 s§ cta nguyén tir hydro trén nhém
alkyl. Khi nhém alkyl mach nhanh hodc mach vong dugc ké dén, rd rang ring sb

nguyén tir cacbon it nhét 13 3.

Vi du minh hoa bao gém nhém triflometyl, triclometyl, difloclometyl,
diflometyl, diclometyl, dibromometyl, clometyl, difloetyl, dicloetyl, 2,2,2-trifloetyl,
pentafloetyl va nhém difloxyclopropyl. Nhom triflometyl, triclometyl, diclometyl,

diflometyl, difloclometyl, clometyl hodc nhém pentafloetyl 1& duoc uu ti€n. Nhém
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triflometyl, diflometyl, difloclometyl, clometyl hodc nhém pentafloetyl 1a dugc vu tién

hon.

Vi du minh hoa v& thuat ngit “nhém Ci alkyloxy ma c6 thé dugc thé biang
halogen” duoc thé hién biang Ry bao gdbm nhém metoxy, etoxy, isopropyloxy va

triflometoxy.

Vi du dugc vu tién vé Ry, 13 nhém Ci¢ alkyl nhém ndy c6 thé duoc thé bang
halogen. Nhom triflometyl, diflometyl, difloclometyl, clometyl hodc pentafloetyl 1a
duogc uvu tién hon.

Mudi ctia din xuit amin c6 cdng thirc héa hoc (I) ma déng vai trd 1am hoat
chit trong tac nhan kiém soat vat gdy hai dugc dé xuit theo sang ché 13 mudi cong axit
duoc chip nhén trong héa hoc ndng nghiép va hoa hoc vét nudi. Vi du minh hoa bao
gdm hydroclorua, nitrat, sulfat, phosphat va axetat.

Trong dang dugc wu tién cta hop chit c6 cong thie (I),

Ar 1a nhom 4-nitrophenyl, 4-xyanophenyl, 3,5-dibromophenyl, 2,4-
dibromophenyl, 6-clo-3-pyridyl, 5-clo-3-thiazolyl, 6-clo-5-flo-3-pyridyl, 6-bromo-3-
pyridyl, 6-flo-3-pyridyl, 5,6-diclo-3-pyridyl hodc 6-triflometyl-3-pyridyl;

R, la nguyén tr hydro hodc nhém metyl;

R, 14 nhém Cy¢ alkylcarbonyl, trong d6 nhém alkyl c6 thé dugc thé bing
nguyén tir halogen, nhém Cy.¢ alkylsulfonyl, trong d6 nhém alkyl c6 thé duoc thé bing
nguyén tr halogen, hodc nhom xyano;

R; 1a nhém metylen, etylen, propylen hodc 1-propynylen; va

R4 12 nguyén tir hydro, nhém xyano, SRs (Rs 12 nhém C,¢ alkyl ma c6 thé
duoc thé bang halogen), S-CS-ORg hodic S-CS-SRg (Rg 14 nhém Cy¢ alkyl ma c6 thé
duoc thé bang halogen).

Céc hop chét dugc wu tién duge minh hoa bing hop chit ¢ cong thic (i) dén
(iii) dudi day.

(i) Céc hop chét trong do:
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Ar 1a nhom 4-xyanophenyl, 4-nitrophenyl, 3,5-diclophenyl, 3,5-
dibromophenyl, 2,4-dibromophenyl, 4-bromophenyl, 3-nitro-5-bromophenyl, 6-clo-3-
pyridyl, 5-clo-3-thiazolyl, 6-clo-5-flo-3-pyridyl hodc 6-triflometyl-3-pyridyl;

R, la nguyén tir hydro;

R, 14 nhém triflometylsulfonyl;

R; 1a nhém metylen, etylen hodc 1-propynylen; va

R4 1a nguyén tr hydro hodc nhém xyano.

(ii) Cac hop chit trong d6:

Ar 14 nhém 6-clo-3-pyridyl, 5-clo-3-thiazolyl hodc 6-triflometyl-3-pyridyl;
R, 1a nguyén t&r hydro hodc nhém metyl;

R; 1a nhém xyano hoéc triflometylcarbonyl;

R; la nhém etylen; va

R4 1a nguyén tr hydro, SRs (Rs 1a nhém C,¢ alkyl ma cé thé dugc thé béng
halogen), S-CS-ORg hoidc S-CS-SRg (Rg 12 nhém Ci.6 alkyl ma c6 thé duoc thé bing
halogen).

(iii) Cac hop chét c6 cong thie (Ie).

Céc hop chét duge wu tién diic biét duge minh hoa bing hop chét c6 cong thirc
(i) dén (iii) dudi day.

(i) Cac hop chét trong d6:

Ar 12 nhém 4-xyanophenyl, 4-nitrophenyl, 3,5-diclophenyl, 3,5-
dibromophenyl, 2,4-dibromophenyl, 4-bromophenyl, 3-nitro-5-bromophenyl, 6-clo-3-
pyridyl, 5-clo-3-thiazolyl, 6-clo-5-flo-3-pyridyl hodc 6-triflometyl-3-pyridyl;

R; 1a nguyén tir hydro;

R, 1a nhom triflometylsulfonyl;

R3 1a nhom metylen, etylen hodc 1-propynylen; va
R4 1a nguyén tir hydro.

(i) C4c hop chét trong dé:
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Ar 1a nhom 6-clo-3-pyridyl, 5-clo-3-thiazolyl hodc 6-triflometyl-3-pyridyl;
R, la nguyén tir hydro hodc nhém metyl;

R, 12 nhém xyano hogc triflometylcarbonyl;

R; 1a nhém etylen; va

R, 14 SRs (Rs 1a nhém Cy.6 alkyl ma c6 thé dugc thé bang halogen), S-CS-ORg
hodc S-CS-SRg (Rg 1a nhém C;6 alkyl ma c6 thé duge thé bing halogen).

(iii) Cac hop chét c6 cong thue (Ie).
Céc dang dwogc vu tién ctia hop chét c¢6 cong thire (Ie) 1a cac hop chét trong do:

Ar 1a nhém 3-pyridyl, 6-clo-3-pyridyl, 5-clo-3-thiazolyl, 6-clo-5-flo-3-pyridyl,
6-bromo-3-pyridyl, 6-flo-3-pyridyl, 5,6-diclo-3-pyridyl, 6-triflometyl-3-pyridyl hodc
2-clo-5-pyrimidyl;

R; 1a nguyén t& hydro, nhdm metyl hodc nhém etyl;
Y la nguyén tr hydro, nguyén tir halogen hodc nhém metyl; va

R4 18 nhém triflometyl, triclometyl, diclometyl, diflometyl, difloclometyl,
clometyl hodc pentafloetyl.

Céc hop chét trong do:

Ar 1a nhom 6-clo-3-pyridyl, 6-flo-3-pyridyl, 6-clo-5-flo-3-pyridyl, 6-bromo-3-
pyridyl hodc 2-clo-5-pyrimidyl;

R; 1a nguyén tir hydro hodc nhém metyl;

Y la nguyén tir hydro; va

Ry 12 nhém triflometyl, diflometyl, difloclometyl, clometyl hodc pentafloetyl
1a dugc uu tién.

Hop chét ¢ cong thirc hoa hoc (I) ma déng vai trd 1am hoat chét cua tac nhén
kiém so4t vét gdy hai theo sang ché tt hon 13 hop chit ma c6 hoat tinh kiém so4t (vi
du, ty 18 chét cia con tring hodc ty 18 guc it nhat 1a 30%, it nhét 1a 50%, it nhit 1a
80%, hosic 100%) trong khi ding cho 14 & 500ppm, xtt Iy l1am w6t siing d4t trong &
0,1mg/gidng cdy, hodc ding cuc bd & ndng dd 2ug/con tring (xem phén vi du thir

nghiém cta séng ché). Theo cach khac, hop chit 1a hop chét c6 hoat tinh kiém soat
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(tac dung diét con tring), nhu dugc x4c dinh bing cach dénh gia d6 di chuyén cta con
tring, trong diéu kién xtr Iy ngdm r& & ndng d6 20pg/gidng ciy duge mo ta trong vi du
thit nghiém 15 hoc trong diéu kién trdng trot & khoang 3ppm nhu dugce mé ta trong vi
du thir nghi€ém 21.

Trong ting dung cho 14, hop chét dugc wu tién hon 14 hop chét c6 hoat tinh
kiém so4t & ndng do thép hon 500ppm (vi du, 400ppm, 300ppm, 200ppm, 100ppm,
50ppm, 30ppm, 10ppm, Sppm, 3ppm, 1,5ppm, 1,25ppm, 1ppm, hodc 0,5ppm)

Trong viéc xir Iy 1am w6t siing dit, hop chét dwoc wu tién hon 1a hop chit co
hoat tinh kiém soat & néng d6 thdp hon 0,1mg/gibng cay (vi du, 0,05mg/gibng cay,
0,01mg/gidng cdy, 0,005mg/gidng cdy, hodc 0,002mg/gidng cay).

Trong viéc ding cuc bd, hop chit duge wu tién hon 1 hop chét c6 hoat tinh
kiém so4t & ndng d6 thap hon 2ug/con tring (vi dy, 1 pg/con trung, 0,5 pg/con trung,
hodc 0,2 pg/con trung).

Trong tng dung mang kho, hop chét dugc wu tién hon 13 hop chét c¢6 hoat tinh
kiém soat & ndéng do thip hon ddy 200ppm (vi du, 100ppm, 50ppm, 30ppm, hodc
10ppm).

Trong viéc xir Iy ngadm ré, hop chit dugc wu tién hon 14 hop chit c6 hoat tinh
kiém soat & ndng do thip hon ddy 20ug/gibng cdy (vi du, 10pg/gidng cdy, 5ug/gibng
cdy, 2ug/gidng cdy, 1pg/gidng cdy, 0,5ug/gidng cay, 0,1pg/gidng cdy, 0,05ng/gidng
cdy, 0,03 g/gidng cdy, hoic 0,01 pg/gidng cay).

Vi du minh hoa v& c4c hop chét theo sang ché dwgc néu trong bang tir 1 dén 5.
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Bang 1

CHop chatsé & Ry |R: Ry Ry

N¢

1 (1) H [cN CH,CH, SCH,

2 (I) H CHN CH;CHz SCH;CHy

3 (1) H |[cN CH,CH; SCH,CH,CH,
4 (1) H [cN CH,CH,CH, H

5 (1) H |on CH,CH;CH; SCH;

& (1) H CN CH-CH; SCSSCH;

7 53] H [cN CH,CH; SCSSCH,CH;
8 (1) H |[CN CH,CH, SCSSCH,CH,CH,4
9 (I1) m |ew CH,CH; SCSSCH;CHy
10 (11) H [cN CH,CH, SCSSCH,CH,CHg
11 (1) H |[CN CH,CH, OCH,

12 (1) H |cn CH,CH,CH,CH; [H

13 (1) H CN CHz H

14 (1) H |cN CH,CH; H

15 (I) H CN CH {CHj) CH; H

16 (1) H |ow CH,CH; N (CHy)

17 (1) H CN CH; (I)

18 {I) Me |CN CH;CHz H

19 (I1) H |cn CH,CH; H

20 (1) H  [COMe CH,CH, H

21 (1) H  [cocF; CH,CH; H

22 (1) H  [cooMe CH,CH, H

23 (1) H [cNW CH,CH; SCH,

24 (T) H [coMe CH,CH, SCH,

25 (1) H [coo®h CH,CH; SCH,

26 {I) H S00Ph CH;CH; SCHs

27 (1) H |cooMe CH,CH, SCHy

28 (1) H |SOOMe CH,CH; SCH,

29 (1) H |cHO CH,CH, SCH,

30 (1) H |coPh CH,CH, SCH,

31 (1) H [COCF, CH,CH, SCH,

32 (1I) H |on CH,CH, SCH,CH,

33 (1) H |PO(OC,Hg) ; [CH,CH; SCH,

34 {I) H COCCl;, CH:CH; SCH;3

35 rhenyl H CN CH;CH; H

36 3-pyridyl H CN CH;CH; H

37 4-4-clophenyl H CN CH;CH; H
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Bang 1 (Tiép theo)

38 [phenyl H CN CHz phenyl

39 phenyl H |COMe CH,CH, H

40 phenyl H  [COOMe CH,CH; H

41 3-thienyl H |cN CH,CH; H

42 (1) H |CN CH,C=C H

43 (I) H |[CN CH,CH=CH H

44 {I) H CN CHz phenyl

45 3-3-xyanophenyl H CN CH;CH;z H

46 66-triflometyl-3-pyridyl | |CN CH:CH; H
3-

47 6- S CH,CH, SCH,
3-B-triflometyl-3-pyridyl

48 6- T CH,CH; SCH,CH,
3-6-triflometyl-3-pyridyl

49 (I) H |[CN CH;CH; S—-CHy- (2-

furanyl)

50 (L) H CN CH;CH; S-CHz;-phenyl

51 {I) H cw CHCH; S00-phenyl

52 (I) H CN CH;CH; S-phenyl

53 {I) H CN CH,CH; O-phenyl

54 (T) H [cN CH,CH; NHCOCH;

55 4-4-clophenyl H |CN CH; 4-4-clophenyl

56 {I) H CN CH; COOMe

57 (1) H |CN CHZCH, phenyl

58 {I) H CN CH,CH; COO-phenyl

59 () H [CN CH; CN

60 (1) H |[CN CH (Me) CN
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Béang 2
CHop chét s§|Ar Ry |Rg Ry Ry
N
61 {1) H CN CHCH; OCOMe
62 (1) H CN CHz SCH,
63 (11) H CN CH,CH; OCOMe
64 {(I1) H CN CH; SCH,
65 (II) H CN CH;CH; COOMe
66 {II) H CN CH, cwxyclopropyl
67 (I11) H CN CH (Me) CH SCH;
68 {I) H CN 2-2-thiiranylen H
(3] (I} H CN Z2-oxyranylen H
70 (1) H CN CH,CH; COOMe
71 (1) H CN CH; cxyclopropyl
72 5 5,6-diclometyl- CN CH,CH; SCH;
3.3-pyridy!
73 (1) Me [CN CH;CH, SCH,
74 {IL) H CN CH,CH; SCH,
75 (II) H CN CH;CH; SCH;CH;
76 (1) H CN 3- H
tetrahydrothiophenyl
ene
77 (1) H CN CH (Me) CH SCHg
78 &6-flo-3-pyridyl CN CH,;CH; SCHs
D .
79 66-clo-5-flo- ) CN CH;CHy SCHy
£3-pyridyl
D,
80 66-clo-5-flo- ' CN CH;CH, H
£ 3-pyridyl
D
g1 (1) H COCFy CH,CHF H
82 (1) H CN CH;CHF H
83 (1) H CN CH, (I1)
84 (1) H CN CH;CHp OTs
8 (1) H CN CH,CH; SCSN(Et) CH,Ph
86 (1) H CN CH,CH; SCSOEtL
87 (II) H CN CH,CH; SCSOEt
88 (1) H CN CH,CH; SCSN(Me) CH; Ph
89 (1) Me |COCF, CH,CHF H
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Bang 2 (Tiép theo)
30 {I) H CN CH,CH; SCSOiPr
91 (1) H CN CH,CH; SCSO-n-
pentyl
32 (1) Me [|CN CH,CHF H
93 (1) H CN CH;CH; SCSO-n-Pr
94 (1) H CN CH,CH; SCSO-n-Bu
85 {I1) H CN CH,CF, H
36 {I) Me |COCFg CH,CF; H
97 (1) H COCF3 CH,;CF; H
58 (1) H COCF;Cl [CH;CF; H
39 {1) H COCCly [CH,CF; H
100 (I} H CN CH,CH,CHy OTs
101 (1) H CN CH,CH;CH; SCSOEt
102 (1) H CN CH;CH,CH, SCSO-n-Pr
103 (1) H CN CH,CH;CH; SCSN(Et) CH;Ph
104 (I) H SO,CF;  |CH.CF; H
105 {1) Me |COCF; CH,CH; H
106 (1) Me [COCF, CH;CH;CF; H
107 (1) Me |SO,CF; |CH,CH; H
108 (1) Me |SO,CF; |[CH;CF; H
108 (1) Et |[COCF; CH;CF; H
110 (1) Et [SO,CF; [CH,CF; H
111 (1) Et |COCF, CH;CH; H
112 (1) Et |[SO,CF; |CH;CH; H
113 {1) H CN CH,CH; S—-CH;- (2-
imidazolyl)
114 6-triflometyl- Me  [SO;CFa CH,CH; H
3-pyridyl
115 6-triflometyl- Me  [COCF, CH.CH; H
3-pyridyl
116 (1) Me [SO,CF; |CHCH; H
117 (11) Me |SO,CFy [|CH.CF, H
118 (I1) Et |COCF, CH,CFy H
118 (I1) H CN CH;CH=CH H
120 (I1) H CN CH,C=C H
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CtHop chétsd  © Ry |Rg R, Rq
N¢
121 (1) H [en CH, H
122 (I1) H CN CH;CH,CH, H
123 (II) Et |[SO,CF; CH,CF; H
124 Z2-pyridyl Me |SO,CF; CH,CH; H
125 (II) Et |SO;CFy CH,CF; H
126 (I1) Et |COCF; CH,CH, H
127 (1) Et |SO,CFq CH,CH; H
128 (1) H S0,CF3 CH,C=C H
129 (1) H SO,CF, CHj CN
130 4-4-triflometyl- . |cocry CH.CH; H
3-3-pyridyl .
131 66-triflometyl- "1 [S0,CF, CH,CH; H
3-3-pyridyl
132 4-pyridyl Me |[COCF; CH,CH; H
133 3-pyridyl Me |COCF, CH,CH; H
134 2-pyridyl Me |[COCF; CH;CH; H
135 (1) H SO;CF; CH, H
136 (I1) H cN CH;CH, OTs
137 (11) H CN CH,CH; SCSOEt
138 (I1) H cN CH,CH, SCSN{CH,Ph) Et
139 (1) EEES CH,CH; S {=0) Ph
140 (1) H SO,CFy CH;CH,CH, H
141 (1) H SO,CFy CH,CH,CH;CH, |[H
142 {1) H SO,CFy CH,CH; SOOPh
143 (I) H SO0,CFy CH,CH, OPh
144 {1} | SO,CF; CHCH; H
145 (1) H SO,CFy CH,CH;CH, H
146 (1) H SO,CFy CH;CH=CH H
147 (1) H [S0,CF; CH, Ph
148 4-4-flometyl-3-pyridyl E! CN CH,CH; H
149 4-4-bromo-3-pyridyl 1 CN CH;CH; H
150 (1) H SO,CF; CH,CH; NMe,
151 (1) Me |SO;CFa CH;CH; NMe,
152 (1) H SO;CF; CH,CH,C=C H
153 3-3-clo-4-pyridyl E CN CH;CH; H
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26465

154 3-3-clo-2-pyridyl 1 CN CH,CH; H
155 (1) H  |SO,CF, CH,CH; OCH,
156 (I1) H  [SO,CF4 CH,CH, OCH;
157 6-6-0[0-3-pyridazy| I COCF; CH;CH; H

3
158 3,3,5-diclophenyl i CN CH;CH; H
159 (I) H SO;CF3 CH,CH; CN
160 (1) H  [SO.CF, CH; COOMe
161 (1) H SO,CF; CN; COOH
162 4-4-flophenyl B! SO,CF3 CH,CH; OCH,
163 (I1) H  [SO,CF, CH; CN
164 4-4-metylphenyl I |SO,CF, CH,CH, OCH;
165 66-triflometyl- 1 |socEy  [cH, CcN

3-3-pyridyl _
166 2-pyridyl H SO,CF; CH,CH; OCH;
167 6-6-Clo-5-flo-3-pyridyl 1 [SO.CF, CH, CN

3 -
168 3-pyridyl H SO,CF, CH,CH; OCH,3
169 4-pyridyl H |[S0,CF; CH.CH; OCHj,
170 53 Me |SO,CF; CH: CN
171 (L) Me |SO,CF; CH,C=C H
172 (1T) H |SO.CF, CH,C=C H
173 6-6-flo-3-pyridyl 1 SO;CFy CH,CH; OCH,
174 6-bromo-3-pyridyl |[H SO;CF3 CH;CH; OCHjz
175 3.3,5-diclophenyl fe  |COCF, CH;CH, H
176 3.,3,5-diclopheny! 1 COCFy CH,CH; H
177 phenyl H SO,CF; CH;CH, H
178 (1) H  |SO,CH,CF3; [CH,CHj H
179 (1) H  [SO,CH;CF; |CH,C=C H
180 3-3-clophenyl I SO,CF; CH,CH; H
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Béng 4
CtHop chét s6 Ar R Rz Rj R4
(N¢
181 4 -4-clophenyl H SO,CF, CH,CH; H
182 3-3-xyanophenyl H |SO;CF; CH;CH; H
183 4-nitrophenyl H SO;CF3 CH,CH; H
184 3,3,5-diclophenyl H SO;CFy CH,C=C H
185 4 -4-metylphenyl H SO;CFy CH,CH; H
186 4 -4-xyanophenyl H SO,CFy CH,CH; H
187 4-4-metoxyphenyl H  |SO,CF;  |CH,CH, H
188 4-4-flophenyl H SO,CF3 CH,CH; H
189 3, 5-dibromophenyl H S0,CF, CH,CH; H
190 4-bromophenyl H S0;CF3 CH,;CH; H
191 3 .3,56-dimetylphenyl H SO;CF3 CH,CH; H
152 3-nitrophenyl H SO.CFy CH;CH; H
193 2, 4-dibromophenyl H  [so,cF;  |cH,cHs B
194 3-nitro-5-bremophenyl H SO,;CF5 CH,CH; H
195 3 ,3,5-bistriflometylphenyl i SO,CFy CH,CH; H
b
196 (1) H |CN CH,CH; SCSSCH;COOCH,
197 (II) Me |CN CH,CH; SCSSCH;CH;CH,
198 (1) H |CN CH,CH, SCSSCH,;OMe
189 (1) H [CN CH;CH; SCSSCH,SMe
200 (I} H |[CN CH,CH; SCSSCH;CO- {4-
methylphenyl)
201 3-tetrahydrofuranyl H CN CH;CH; H
202 3-tetrahydrofuranyl H CN CH;CH; SMe
203 {0 E |coPh CH,CH; H
204 {I) H  |COCH;CHj |CF; H
205 (1) H  |CONH, CH,CH; H
206 (L) IH CONHMe CH;CH; H
207 () H |CONMe; |CH,CH; H
208 {I) H [NO; CH,CH; H
209 (1) H  |COCClF; |CH.CH; H
210 (L) H CN phenylene [H
211 {L) Me |SOzCFj3 CH; H
245 (1) H |cOoMe CH, N
246 (I) H [cocF, CH, N

(I): 6-clo-3-pyridazyl
(I1): 5-clo-3-thiazol
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Bang 5

CHop chat sé Ar Ry Rue Y
212 (1) H CFa H
213 (I1) H CFy H
214 (1) H OCH, H
Z15 {I) H CFy 5-C1
216 (1) H CF, 5-F
217 (1) H [CFy 4-C1
218 (IT) H CF,; 5-C1
219 (11) H CF3 5-F
220 (I1) H CF, 4-C1
221 (1) H CFa 3-Me
222 (1) H CF; 4-Me
223 (1) H CFs 5-Me
224 phenyl H CF3 H
225 4-4-clophenyl H CF3 H
226 3-pyridyl H CF3 H
227 66-clo-5-flo-3-pyridyl H CFy H
228 &6-triflometyl-3-pyridyl H CF3 H
22% 66-flo-3-pyridyl H CF; H
230 5 5,6-diclo-3-pyridyl H CFy H
231 6-bromo-3-pyridyl H CF; H
232 (1) H CFs 4-F
233 (1) H CF4 3-F
234 (1) H CHC1, H
235 (1) H cCl,s H
236 (1) H CH,C1 H
237 (1) Me CF, H
238 (1) H CHF; H
239 (1) H ICF,C1 H
240 (I) H CHC1Br H
241 (1) H CHBr, H
242 (1) H CF,CF3 H
243 2 2-clo-5-pyrimidinyl H CF3 H
244 (1) H CH;Bx H
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Céc hop chét dugc uu tién nhit 13 cac hop chit sau day xuét hién trong
bang 5:

Hop chit sé 212: N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-
trifloaxetamit,

Hop chit s6 227: N-[1-((6-clo-5-flopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-
2,2,2-trifloaxetamit,

Hop chét sé 229: N-[1-((6-flopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-
trifloaxetamit,

Hop chédt s6 231: N-[1-((6-bromopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-
2,2,2-trifloaxetamit,

Hop chét s 237: N-[1-(1-(6-clopyridin-3-yl)etyl)pyridin-2(1H)-yliden]-2,2,2-
trifloaxetamit,

Hop chit sé 238: N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2-
difloaxetamit,

Hop chit s§ 239: 2-clo-N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-
2,2-difloaxetamit,

Hop chit sb 242: N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-
2,2,3,3,3-pentaflopropanamit, va

Hop chit sb 243: N-[1-((2-clopyrimidin-5-yl)metyl)pyridin-2(1H)-yliden]-
2,2,2-trifloaxetamit.

Hop chit s§ 212 trong bang 5, N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-
yliden]-2,2,2-trifloaxetamit, c6 cac ddc tinh vat ly sau ddy. Céc dic tinh ndy khong
duoc boc 19 trong bét ky giai phap da biét nao.

(a) Trong phép phén tich nhifu xa bt tia X, hop chét c6 dinh goc nhibu xa it
nhét tai cac goc nhidu xa sau day (20): 8,6+0,2°, 14,2+0,2°, 17,5+0,2°, 18,3+0,2°,
19,7+0,2°, 22,3+0,2°, 30,9£0,2°, 35,3+0,2°

(b) Trong phép do nhiét lwong quét vi phan (DSC), hop chét ¢6 diém néng
chay ndm trong khoang tir 155 dén 158°C.
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Vi du v& céc loai vt gdy hai ma tac nhan kidm soét vt gdy hai tadc dung 1én
n6 chtra it nhat mét trong sé cac hop chit theo sang ché c6 cong thirc hoa hoc (I) ¢ tac

dung kiém soét dugc dua ra duéi day.

Vi du v& vét gy hai cho ndng nghiép/tréng trot bao gdm vat géy hai ¢6 canh
vay (vi du, siu khoang, siu cin gié cai bép, sdu cén gié, sdu budm cai bép, sdu to, sdu
can gié cu cai duong, sdu duc than lda, sau cudn 14 co, sdu rém xanh hai lda, buém
ngai cudn 14, buém ngai ca tuyét, buém ngai duc 14, buém ngai bui co phuong Dong,
cac vat gy hai thudc gibng Agrotis (Agrotis spp.), cac vt gdy hai thudc gibng
Helicoverpa (Helicoverpa spp.), va cac vat gy hai thudc gidng Heliothis (Heliothis
spp.)), vat gay hai c6 canh ntra (vi du, r€p (4dphididae, Adelgidae, Phylloxeridae) nhu
rép dao xanh, rép hai bong, Aphis fabae, rép hai 14 ngd, rép hai gan 14, rép hai dia
hoang, Aphis craccivora, Macrosiphum euphorbiae, Macrosiphum avenae,
Methopolophium dirhodum, rép hai ngii cdc, Schizaphis graminum, rép hai cai bip, rép
hai cu cdi, rép hai mo trdn chau, rép hai tdo dd, rép tdo c6 10ng, Toxoptera aurantii va
rép héi chanh néu; riy xanh dudi den nhu riy xanh dudi den Iia xanh va riy xanh dudi
den cdy ché xanh; riy nhu riy ndu nhé va rdy cdy lua lung tring; bo xit nhu bo xit
dém tréng, bo xit xanh phuong Nam, bo xit xanh canh nau va bo 14 hai laa; rudi tréng
(Aleyrodidae) nhu rudi tring 14 bac, rudi tring khoai lang va rudi tréng nha kinh; va
cOn trung c6 vay nhu Pseudococcus comstocki, rép sap hai chanh, rép hai cdy dao
trdng va rép d6 California (vi du, Diaspididae, Margarodidae, Ortheziidae, Aclerdiae,
Dactylopiidae, Kerridae, Pseudococcidae, Coccidae, Eriococcidae, Asterolecaniidae,
Beesonidae, Lecanodiaspididae, Cerocbccidae)), vat gy hai c6 canh cing (vi du, mot
nuéc hai lta, mot hai dau adzuki, mot bot vang, sau hai ré ngd phwong T4y, sau hai ré
ngd phuong Nam, bo da chura d(‘")ng, bo canh cing hai déu tuong, bo nhay co6 soc, bo
an 14 cdy bi, bo canh cing hai khoai tdy Colorado, bo 4n 14 hai Itia, buém ngai cé tuyét
u tring va bo canh cing c6 siing dai), dong vat gdy hai thudc bd Acarina (vi du, ve
nhén hai ddm, ve nhén Kanzawa va Panonychus citri), vat gdy hai by canh mang (vi
du, ong cin 14), vat gay hai bd canh thing (vi dy, chu chiu), vt gy hai hai canh (vi
du, rudi va rudi duc 14), vat gdy hai canh dudi to (vi du, bo tri dwa hiu va bo trf hoa
phuong Tay), va giun tron ky sinh trén thuc vét (giun tron nét 1, giun tron gdy ton

thwong ré, giun tron dau tring clia gao va giun tron gd thong).
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Vi du vé vat gdy hai ky sinh trén dong vat bao gdm bét (vi du, bét ngdi sao b
don, bét Gulf Coast, bét bo, bét g5 nii Rocky, bét West Coast, bét cho MY,
Haemaphysalis campanulata, Haemaphysalis flava, Haemaphysalis longicornis,
Haemaphysalis megaspinosa, Ixodes nipponensis, Ixodes ovatus, bét chin den phuong
T4y, Ixodes persulcatus, bét ciy thau dau, bét chan den, Ornithodoros moubata va bét
ché néu), Cheyletidae spp. (vi du, Cheyletiella blackei va Cheyletiella yasguri), bét
demodex (vi du, Demodex canis va Demodex cati), Psoroptidae spp. (vi du, Psoroptes
communis), bét gdy ghé 16 (vi du, Chorioptes bovis va Otodectes cynotis),
Dermanyssidae spp. (vi du, Ornithonyssus sylviarum), bét ky sinh, bét 16ng (vi du,
Menacanthus cornutus va Pterolichus obtusis), Trombiculidae spp. (vi du, Helenicula
miyagawai va Leptotrombidium akamusi), bo chét, (vi dy, bo chét meo, dog cho, bo
chét trén ddu ga, bo chét trén ngudi va bo chét trén chudt phuong Pong), ran cin (vi
du, rn cho, ran ga), ran hat (vi du, rén lon, ran hat & ché, ran than thé, Pediculus
humanus, ran mu louse, rdn giudng chiéu thong thuong), rudi muscid, rudi gioi, rudi
ngua, con mong, rudi cét (vi dy, rudi cét cén), rudi xé xé, rudi tabanid, mudi aedin (vi
dy, mudi Tiger va mudi vang gy sbt), mudi culixin (vi du, Culex pipiens pallens),
mudi anophen, mudi vin cin, mudi kim trau, bo xit an sau, kién pha-ra-dng, giun tron
(vi du, Strongyloididae, Ancylostomatoidea, Strongylida (vi du, Haemonchus
contortus, Nippostrongylus brasiliensis), Trichostrongyloidea, Metastrongyloidea (vi
du, Metastrongylus apr, Anriostrongylus cantonesis, Aelurostrongylus abstrusus),
Oxyuroidea, Haterakoidea (vi du, Ascaridiidae galli), Ascaridoidea (vi du, Anisakis
simplex, Ascaris lumbricoides suum, Parascaris dwong lwonguorum, Toxocara canis,
Toxocara cati), Spirurida (vi dy, Subuluroidea, Gnathostoma spinigerum, Physaloptea
praeputialis, Ascarops strongylina, Draschia megastoma, Ascaria hamulosa,
Dracunculus medinensis), Filaroidea (vi du, Dirofilaria immitis, Wuchereria
bancrofti, Onchocerca volvulus, Loa loa), Dioctophymatoidea, Trichinelloidea (vi du,
Trichuris vulpis, Trichinella spiralis)), Trematoda (vi du, Schistosoma japonicum,
Fasciola spp.), Acanthocephala, Cestoda (vi du, Pseudophyllidea (vi du, Spirometra
erinaceieuropaei), Xyclophyllidea (vi du, Dipylidium caninum)), va dong vét nguyén

sinh.

Vit gy hai cho strc khoe, vat gy hai gdy khé chiu, vat gdy hai ngii cde khi

bao quan, vit giy hai thuc phdm khi bao quan va vét gdy hai trong pham vi gia dinh

-34-



26465

bao gdém mudi (vi du, mudi Tiger va Culex pipiens pallens), gian (vi du, gian khoéi den,
Periplaneta fuliginosa, va gian Dtc), rép ngii cde (vi duy, rép ngii cbe thong thuong),
céc loai rudi (vi du, rudi nha, Sarcophagidae spp., rudi cat, rudi hoa qué loai nho va
Chironomidae spp.), mudi kim trau, mudi van cén, cén tring canh mang (vi du, cic
loai kién nhu Camponotus japonicas va kién lira, va ong bau vang nhu ong biu vang
khdng 16 Nhat), dong vat chan @t thude bd Isopoda (vi du, ran gb rap, gian ciu tau,
rép tron), con trung canh nira (vi dy, ran givdng chiéu théng thuong), dong vat chan
@6t thude dudi nganh Myriapoda (vi du, rét, Chilopoda spp., dong vat nhiéu chén),
dong vat chan d6t thude bd Araneae (vi dy, nhén sdn), con trung canh cing (vi du, bo
canh cling sat dét), dong vét chan dbt thudc bd Collembola (vi du, Onychiurus
folsomi), con trung thudc bd Dermaptera (vi du, bo dudi nhin khdng 13), con tring
thudc bd Orthoptera (vi dy, Stenopelmatidae spp.), con trung thudc bd Coleoptera (vi
du, mot hai ddu adzuki, mot gao, mot thoc 16n, bo canh cing bodt mi ri ¢4, nhén canh
cung cé dau tréng, mot atropot, bo cdnh cing c6 vd, bo canh cing dermestid,
Clophorus diadema), con trung thudc bd Lepidoptera (vi du, buém sdu duc than,
bu6ém phit), Hemipeplidae spp., con trung thudc bd Isoptera (vi du, mbi nha, mdi gb
kho phuong T4y, Odontotermes formosanus), va b Thysanura (vi du, ca vén phuong

Dong).

Trong sb d6, vi du dugc wu tién vé vat gy hai ma viéc sir dung tac nhén kiém
so4t vat gy hai theo sang ché thich hop trén n6 c6 thé dwge thyuc hién bao gbm vat gy
hai ¢6 canh vay, vat gay hai c6 canh nira, vat gy hai canh dudi to, vat gy hai hai
canh, vit gy hai c6 canh cliing, bg chét va ve ky sinh trén ddng vat, va giun chi cua
ché (vi du, it nhit mét loai vat gdy hai dugc chon tir nhom bao g@)m sau to, sau
khoang, rép hai bong, rép cdy dio xanh, riy nau nhé, riy gao lic, rdy hai lua lung
tréng, r?ty xanh dudi den lua xanh, rép hai 14 10a, rép xanh canh nau, bo trf hoa phuong
T4y, bo an 14 hai lta, mot nudc hai lua, rudi nha, Haemaphysalis longicornis va giun
chi cta cho). Vit gy hai c6 canh nira, vat gdy hai canh cling va bét 1a duoc uu tién.
Réy va riy xanh dudi den lua xanh 1 dugc dic biét vu tién.

Do d6, tic nhan kiém soat vat gdy hai dugc d& xuét theo sang ché dwgc minh
hoa bing thudc diét con tring dé sir dung trong nong nghiép va tréng trot, tdc nhan
kiém soat ddi véi ky sinh tring bén trong dong vat, tic nhan kiém soat déi voi ky sinh

trang bén ngoai dong vét, tac nhan kiém soat d6i voi vat gy hai lién quan dén vé sinh,
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tac nhan kiém so4t ddi v6i vat gdy hai gdy kho chiu, tdc nhén kiém soat déi voi ngl
cdc khi bao quan/vat gy hai thyc phdm khi bao quan, va tic nhan kiém soat ddi véi
vét gdy hai trong pham vi gia dinh. Thudc diét con tring dé sir dung trong néng nghiép
va trdng trot, tac nhan kiém soat dbi véi ky sinh tring bén trong dong vét va tic nhan

kiém soat doi véi ky sinh tring bén ngoai dong vat 1a dugce uvu tién.

T4c nhan kiém soét vat gy hai theo sang ché c6 thé dwoc didu ché bing cach
str dung, ngoai hop chét c6 cong thirc héa hoc (I), chit mang thich hop cho phuong
phép st dung du dinh.

Khi tac nhan kiém so4t vét gdy hai theo sang ché 14 tac nhan kidm so4t vat gy
hai trong ndng nghiép, hoat chét thuong dwoc tron véi chit mang rin, chét mang 16ng,
chét mang khi, chét hoat dong bé mit, chét gdy phéan ré thich hop va cac ta dugc khac,
va tac nhan nay dugc cung cip & dang mong mudn bit ky, nhu dang c6 dic c6 thé nhil
hoa, ché phém long, dang c6 dac huyén phu, dang bt co thé duoc lam 4m, dang cd
dic c6 thé ép chay, dang bot, vién cém, vién nén, dung dich dau, khi dung hodc tac

nhan dang khéi.

Vi du minh hoa vé& chit mang rin bao gdm bot d4 talc, bentonit, dit sét, cao-

lanh, d4t tao, chit kho4ng bén cdy, cacbon tring va canxi cacbonat.

Vi du minh hoa vé& chit mang 16ng bao gdm ruou nhu metanol, n-hexanol va
etylen glycol, keton nhu axeton, metyl etyl keton va xyclohexanon, hydrocacbon béo
nhu n-hexan va kerosen, hydrocacbon thom nhu toluen, xylen va metyl naphtalen, ete
nhu dietyl ete, dioxan va tetrahydrofuran, este nhu etyl axetat, nitril nhu axetonitril va
isobutyronitril, axit amit nhu dimetylformamit va dimetylaxetamit, diu thuc vét nhu

diu d4u nanh va dau hat bong, dimetylsulfoxit, va nudc.

Vi du minh hoa vé& chit mang khi bao gdm khi propan dang 16ng, khong khi,
nito, cacbon dioxit va dimetyl ete.

Chét hoat dong b& mit va chit gdy phan rd ma c6 thé duge st dung cho muc
dich nhii héa, phén tan, kéo dai, dinh va cadc muc dich twong ty khac bao gém este cla
axit alkylsulfuric, mudi cua axit alkyl(aryl)sulfonic, polyoxyalkylen alkyl(aryl) ete,

polyol este, va muodi cla axit ligninsulfonic.
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T4 duge ma c6 thé dugc sir dung dé 1am cai thién céc diic tinh cta ché pham

bao gdm carboxymetylxenluloza, gom arabic, polyetylen glycol va canxi stearat.

Céc chit mang, chét hoat dong bé mit, chét gdy phan rd va t4 dugc néu trén ¢

thé dugc sir dung riéng 18 hozc két hop, néu can.

Ham luong hoat chét ¢ trong ché phim néu trén, mic d khong bi gidi han cu
thé, thuong nam trong khoang tir 1 dén 75% trong luong trong dich ¢b dic c6 thé nhii
héa, tir 0,3 dén 25% trong luong trong bui, tir 1 dén 90% trong lwong trong bot co thé

lam 4m, va tir 0,5 dén 10% trong luong trong vién cbm.

Céc hop chit c6 cong thirc hoa hoc (I), ché phdm chira cac hop chét nay, va
hdn hop cia cac cht nay véi tac nhan kiém soét vat gdy hai khac c6 thé dugce ung
dung mdt cach thich hop cho, vi du, vt gdy hai con triung, cdy cbi, chit nhan gidng
cdy trdng (vi dy, hat giéng, 14 cdy, ré ciy, mim cdy, va cdy gibéng con), dt, dung dich
dinh dudng trong nuéc, moi trudng rén trong nude, hodc budng can thiét dé ngin ngira
su phé hoai ctia vat gy hai. Céc cdy trong duoc dua vao tmg dung nay bao gdm ca cay
bién dbi gen.

Ung dung nay c6 thé dugc thuc hién trude va sau su pha hoai cia vat gay hai.

Cu thé, cac hop chét c6 cong thic héa hoc (Ie), ché phim chira cac hop chit
ndy, va hdn hop cua chiung véGi céc tac nhan kiém soat vat gy hai khéc, dugc Ung
dung & muc liéu hiru hiéu dbi véi dich duge chon tir nhém bao g@)m hat giéng, 1é, thén,
ct, than-ré, cdy mam, cdy giéng con, dit, dung dich dinh dudng trong nudc va moi
trudng ran trong nude, va do do cho phép thdm nhdp va di chuyén vao cdy trong, 1a ¢6

thé kiém so4t vét gdy hai.

Trong trudng hgp ma cic dich tng dung néu trén 13 hat gidng, r&, than, cu
ho#c than-ré cia cay, cac vi du duge wu tién vé phuong phap tmg dung 13 khong bi
gi6i han cu thé véi diéu kién viéc thdm nhap va di chuyén 1a khong bi can trd va bao
gdm, vi du, phuong phap ngam, phuong phap pht bui, phuong phéap bdi, phuong phap

phun, phuong phép vé vién va phuong phap bao mang.

Trong trudng hop cia hat gidng, vi du vé& phuong phap tmg dung bao gdm
ngdm, phu buyi, bo6i, phun, ng dung vé vién, bao mang va xdng khoi. Ngdm 1a phuong

phap ngdm hat gidng vao trong dung dich 16ng chtra tc nhan kiém soat vat gay hai.
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Phuong phap phu bui bao gdm phi bui kh6, phuong phép nay lién quan dén viéc phi
tac nhan kiém soat vat gdy hai & dang bdt 1€n hat kho, va phu bui uét, phuong phép
ndy lién quan dén viéc phu tac nhan kidm soat vat gy hai & dang bot vao hat da duoc
lam 4m mdt it bang nuée. Cac phuong phép khac 1a phuong phép boi dé sir dung tac
nhan kiém so4t vat gy hai ¢ dang hdn dich 1én bé mit cua hat giéng trong hdn hop, va
phuong phép phun 1a dé phun tac nhan kiém soét vét gdy hai 1én bé mit ctia hat gidng.
Céc phuong phép st dung khac bao gdm phuong phap vé vién, trong d6 khi hat gidng
duoc két lai cing voi chit don thanh vién c6 kich ¢& va hinh dang d4 cho, viée xir 1y
duogc thuc hién b%mg cach trdn tac nhan kiém soat vt gy hai v6i chit don; phuong
phép bao mang 14 phuong phép doi héi viéc bao hat giéng bang mang chira tac nhan
kiém soat vét gdy hai; va phuong phap xong khéi 1a phuong phap doi héi viée xong

hat giéng bing tac nhan kiém so4t vét gdy hai ma da dwoc khi héa trong binh day kin.

Trong trudng hop ung dung cho cAy mam va cdy giéng con, cac cdy nay cd
thé duogc bao vé bing cach str dung, nhd viée xir Iy toan bd hoic xir Iy mot phan bing

cach ngam, sau khi ndy mam va sau khi trdi 1én tir dit, nhung truéc khi ciy ghép.

Trong trudng hop tng dung cho hat gidng, ré, than, ct hodc than-r&, cn nhéc
thém 12 gieo tréng hodc ngam hat gidng, r&, than, ¢l hodc than-ré trong thoi gian thich
hop dé cho phép thdm nhép va dich chuyén tac nhan kiém soat vat gdy hai. Trong
trrong hop nay, thoi gian va nhi¢t 46 ma tai d6 viéc ngdm dugce thuc hién co6 thé dugc
xéac dinh mot cach thich hgp bdi chuyén gia trong linh vuc k¥ thuat nay theo muc dich
ctia tmg dung va loai va muec lidu ciia hgp chét hoa hoc. Ngoai ra, thoi gian thdm nhap
va dich chuyén khong phai 12 van dé bi gi¢i han cu thé bat ky, va c6 thé, vi du la 1 gid
hodc 1au hon. Nhiét do trong sudt qué trinh thdm nhép va dich chuyén la, vi duy, tir 5
dén 45°C.

Phuong phép tmg dung cho dit trong duoc minh hoa bing cach st dung hop
chit theo sang ché, ché phim chita hop chét nay, hodc vién cém chira hdn hop cua cac
hop chit nay véi cac tac nhan kiém soét vét gdy hai khéc, vao trong d4t hodc trén dit.
Phwong phap tmg dung cho dét dugc wu tién 12 phun, 4p dung vao dai, ung dung cho
ludng va xir 1y 16 trong. O day, xir Iy phun 14 xir Iy bé mit trén toan bo dién tich bé mat

dugc xur ly, va bao ham ca viéc dua méy moc ti€p theo vao dat trong.
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Phuong phap hitu hiéu khac dé xir ly dit trdng lién quan dén viéc tmg dung
bang cach ngdm dit trong bang dung dich chira hop chit theo sang ché, ché phim chua
hop chit ndy hodc hdn hop cia chiing véi tac nhan kiém soat vat giy hai khac ma

dugc nhil héa hodc dugc hoa tan trong nuée.

Trong trudng hop tng dung cho dung dich dinh dudng trong hé dinh dudng
nong nghiép dé tao ra rau va cac cdy hoa, nhu trdng trot méi trudng rén, bao gdm
trbng cdy trong nudc, trong trén cat, k§ thuit mang dinh dudng (nutrient film
technique: NFT) va k§ thudt gieo mam 1am moc len da, rd rang rang hop chit theo
sang ché hodc ché phadm chira chiing, hdn hop ciia cac hop chit nay véi tac nhan kiém
so4t vat gdy hai khac, c6 thé dugce ap dung mot cach truc tiép vao mdi trudng trong
cdy nhan tao chtra chét khoang bon cdy hodic mdi trudng rin chira tham nhén tao dé

phat trién gibng cay con.

Trong budc tmg dung néu trén, mirc lidu hitu hidu ctia hop chét c6 cong thirc
(1) hodc mudi cua né, hoic cua hop chit ¢6 cong thirc (Ie) hodc mubi cia no, tdt hon
n6 13 lugng thich hop ddi véi hop chit co cong thire (1) hoic cong thic (Ie) d& tham
nhap va chuyén dich trong budc tham nhap va chuyén dich tiép theo.

Mirc lidu hitu hidu nay c6 thé duoc phan chia médt cach thich hop trong khi
xem xét cac yéu td nay nhu dic tinh cta hop chét, loai va lugng cua dich tmg dung, do
dai ciia budc tham nhap va chuyén dich tiép theo, va nhiét do. Vi dy, trong trudong hop
mg dung cho hat gidng, mirc liéu cta hop chét c6 cong thirc (1) hodc mubi cia no,
hoic ctia hop chit ¢ cong thire (Ie) hodic mudi cia no, tt hon no 13 nim trong khoang
tir 1g dén 10kg, va t6t hon 1a nidm trong khoang tir 10g dén 1kg, trén mdi 10kg hat
giéng. Trong truong hop tng dung cho dét tréng, mirc lidu ctia hop chét ¢ cong thirc
(1) hodic mudi cua né, hodc cta hop chét c6 cong thire (Ie) hodc mudi cua nd, tét hon
n6 12 nim trong khoang tir 0,1g dén 10kg, va t6t hon nira 1a nim trong khoang tir 1g
dén 10kg, trén mdi 10 dién tich dét trdng. Trong trudng hop ung dung cho 14 cua cdy
tréng, mirc lidu ctia hop chét ¢ cong thirc (1) hoic mudi ctia né, hodc cia hop chét co
cong thie (Ie) hodc mudi cia nd, tét hon no 1a ndm trong khoang tir 0,1g dén 10kg, va

t6t hon nita 14 nim trong khoang tir 1g dén 1kg, trén mdi 10 dién tich dét tréng.

Trong truedng hop ma tdc nhan kiém soat vat gdy hai theo sang ché 14 tic nhén

dé kiém soat vat gdy hai ky sinh trén dong vat, né céd thé dugc cho dudi dang, vi du,
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ché pham 1éng, dich cb dic c6 thé nhii hoa, ché phdm giot hoa 16ng, dang khi dung,
ché phém dang bot, vién nén, vién cbm, vién cém min, dang bui, vién nang, ché phém
nhai dugc, dang dé tiém, vién dan, kem, dang dau g01, nudc rira, ché phém nhua, tac
nhan khéi hodc dudi dang mdi doc. Dang ché phdm 16ng hoic ché phim 16ng dé nhé

giot 1a dugc déc biét wu tién.

o] dang ché phém long, cac td duge nhu tdc nhan nhii héa thong thuong, chét
gdy phén r, chét gidn néd, tac nhan tao 4m, tac nhan tao hdn dich, chit bao quén va
chét ddy ciing c6 thé dugc bao gbm, ngoai tdc nhan tao mang thong thudng ma ciing
c6 thé duge thém vao. Chét hoat dong bé mit ma c6 thé duge st dung dé nhii hoa,
phan r4, gidn nd, dinh va qua trinh twong tu khac bao gém, xa phong, polyoxyalkylen
alkyl(aryl) ete, polyoxyetylen alkylallyl ete, polyoxyetylen este cua axit béo, ruou cao
va alkyl aryl sulfonat. Vi du vé chit gdy phéan ra bao gdm casein, gelatin, polysaccarit,
dan xuét lignin, dudng va polyme tdng hop tan trong nuée. Vi du v& chét gidn ng va
tac nhén tao 4m bao gdm glyxerol va polyetylen glycol. Vi dy v& tac nhan tao hén dich
bao gdm casein, gelatin, hydroxypropyl xenluloza va gdbm arabic. Vi du vé chét 1am n
dinh bao gdm chit chéng oxy héa trén co s& phenol (vi du, BHT, BHA), chét chéng
oxy hoa trén co s& amin (vi dy, diphenylamin), va chit chdng oxy héa trén co s& co
lvu huynh. Vi du vé chit bao quan bao gdbm metyl p-oxybenzoat, etyl p-oxybenzoat,
propyl p-oxybenzoat va butyl p-oxybenzoat. Cac chit mang, chét hoat dong bé mat,
chit gdy phén rd va ta dugc trén day c6 thé duoc st dung, néu cn, riéng r& hodc &
dang hdn hop clia chiing. Ngoai ra, chit tao huong va chit cudong vén ciing ¢ thé
duogc thém vao. Trong ché phdm 10ng, luwgng thich hop dbi voi tac nhan kiém soat vat

gdy hai theo sang ché thudong nam trong khoang tir 1 dén 75% trong lugng.

Chét mang dugc sir dung d& bao ché ché phdm dang kem duoc 14y 1am vi du
bang cac hydrocacbon khong bay hoi (vi du, parafin 16ng), m& 16ng cltru dugc thém
vao cung voi nudc va dau, axit béo cao, este cua axit béo, diu thuc vat, diu silicon, va
nudc. Ngoai ra, tdic nhan nhii hoa, chét tao 4m, chét chéng oxy hoa, chét tao huong,
borac va chét hép thu tir ngoai ciing c6 thé dugc st dung, riéng & hodc & dang hdn hop
cua chung, néu can. Vi du v& tac nhan nhii hoa bao gém sorbitan cda axit béo,
polyoxyetylen alkyl ete va polyoxyetylen cua axit béo. Him lugng hoat chat trong tac
nhan kiém soét vat gdy hai theo sang ché thuong nim trong khoang tir 0,5 dén 70%

trong lugng 1 thich hop trong ché phim dang kem.
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Trong trudng hop clia vién nang, vién tron hodc vién nén, hoat chét trong ché
pham theo sang ché dugc phan chia mdt cach thich hgp va duge trén véi chét 16ng pha
lodng hodc chit mang nhu tinh bdt, lactoza hodc bot d4 talc, ngoai chét gy phan ra
nhu magie stearat va/hodc chit gén két dugc thém vao. Néu cin, ché phém ¢6 thé duoc

nén vién trudce khi st dung.

Trong trudng hgp dich dé tiém, viéc diéu ché bat budc phai dugc thuc hién
duéi dang dung dich v6 tring. Dich dé tiém bao gdm mubi hodc glucoza thich hop dé
lam cho dung dich ding trwong v&i mau. Vi du vé chét mang ma c6 thé duoge sir dung
dé diéu ché dich tiém duoc bao gdm cac dung mdi hitu co nhu glyxerit, benzyl
benzoat, isopropyl myristat, ddn xut axit béo ctia propylen glycol va este khac, va N-
metylpyrolidon va glyxerol formal. Him lugng hoat chét trong tac nhén kiém soét vat
gdy hai theo sang ché thuong nim trong khoang tir 0,01 dén 10% trong lugng 1a thich
hop trong dich dé tiém.

Vi du vé chit mang dé diéu ché ché pham nhya bao gdm polyme trén co sé
vinyl clorua va polyurétan. Néu can, chét déo hoa nhu este cia axit phtalic, este cta
axit adipic hodc axit stearic c6 thé dugc thém vao 1am chéit nén cho ché phim nay. Sau
khi nhao trdn hoat chét vao chit nén nay, ché phém nhya dugc tao hinh nhu béng cach
tao khudn dé tiém, ép dun hoac tao khudn dudi &p suit dugc cho. Ngoai ra, bing cach
nén thich hop qua budc nay nhu tao khudn hogic cét, ché phim c6 thé duge 1am thanh

thé & tai cho dong vat va vong deo kiém soat vat gay hai cho dong vat.

Vi du vé chit mang cho mdi doc bao gdm chét nudi an va chit hép dan (vi dy,
bdt ngii cbc nhu bot my va bdt ngo, tinh bt nhu tinh bt ngd va tinh bot khoai tay,
duong nhu duong hot, nha lia mach va mét ong, chét diéu vi thuc ph'ém nhu glyxerol,
vi hanh va vi sita, bot trén co sé dong vt nhu bt con tim va bot ¢4, va cac loai
pheromon). Ham lugng hoat chét trong tac nhan kiém soat vat gdy hai theo sang ché
thudng nam trong khoang tir 0,0001 dén 90% trong luong Ia thich hop trong mdi gay

doc.

Viéc kiém soat vat géy hai ¢o thé dugc thuc hién béng cach s dung tic nhén
kiém so4t vt gdy hai theo sang ché trong pham vi co thé cua dong vat dich, qua duong
miéng hodc béng cach ti€m, hodc b%mg cach &p dung tdc nhéan kiém soat vat gdy hai

theo sang ché cho tit ca hodc mot phén ctia b& mit co thé cua dong vat dich. Theo
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cach khéc, vi¢c ki€m sodat vat gdy hai con c6 thé duge thuc hién bang cach bao phu
nhitng noi ma n6 dugc nghi 14 vat gdy hai s& xam lan, ky sinh hodc di chuyén qua bang

tac nhan kiém soat vét gy hai theo sang ché.

Téc nhén kiém soat vat gdy hai theo sang ché c6 thé dugc sir dung truc tiép
nhu dang ctia nd, hodc, tuy thudc vao trudng hgp cu thé, ¢6 thé dugc dung sau khi pha
lodng vdi, vi dy, nudce, chét mang 16ng, hodc dang dau goi dau, nude rira, thie n hoédc

16p ném cho ddng vat c6 béan sin trén thi trudng.

Ngoai ra, tac nhan kiém soat vat gy hai theo sang ché c6 thé dugc sir dung
trong hdn hop véi céc chit hoa hoc khac, nhu thubc diét ndm, thube diét con trung,
thude diét ve bét, thubc diét cé, chat didu hoa su ting trudng cia cdy trong va phan
bon. Céc chit hoa hoc ma c¢6 thé duge s dung két hop bao gdm cac hop chéat duge
trich dan trong tai liéu Pesticide Manual (13" edition, published by The British Crop
Protection Council) va the Shibuya Index (13™ edition, 2008, published by the Shibuya
Index Research Group). Céc vi du cu thé cia thude diét con trung, thude diét ve bét va
thubc diét giun tron bao gdbm cac hop chit phosphat hitu co nhu axephat, diclovos,
EPN, fenitothion, fenamifos, prothiofos, profenofos, pyraclofos, clopyrifos-metyl,
diazinon, fosthiazat va imixyafos; cdc hgp chit carbamat nhu metomyl, thiodicarb,
aldicarb, oxamyl, propoxur, carbaryl, fenobucarb, ethiofencarb, fenothiocarb,
pirimicarb, carbofuran va benfuracarb; din xuét nereistoxin nhu cartap va thioxyclam;
cac hop chit co clo nhu dicofol va tetradifon; cic hop chét pyretroit nhu permetrin,
teflutrin, xypermetrin, deltametrin, xyhalotrin, fenvalerat, fluvalinat, etofenprox va
silafluofen; cac hop chét benzoyl uréa nhu diflubenzuron, teflubenzuron, flufenoxuron
va clofluazuron; cac hop chit gidng hormon truéng thanh nhu metopren; va cac hop
chit giéng hormon 16ng nhu cromafenozit. Vi du vé cdc hop chit khac bao gbm
buprofezin, hexythiazox, amitraz, clodimeform, pyridaben, fenpyroxymat,
pyrimidifen, tebufenpyrad, tolfenpyrad, fluacrypyrim, axequinoxyl, xyflumetofen,
flubendizmit, ethiprol, fipronil, etoxazol, imidacloprit, clothianidin, thiamethoxam,
axetamiprid, nitenpyram, thiazcloprit, dinotefuran, pymetrozin, bifenazat,
spirodiclofen, spiromesifen, flonicamit, clofenapyr, pyriproxyfen, indoxacarb,
pyridalyl, spinosad, avermectin, milbemyxin, xyneopyrafen, spinetoram,
pyrifluquinazon, clorantraniliprol, xyantraniliprol, spirotetramat, lepimectin,

metafluminzon, pyrafluprol, pyriprol, hydrametylnon, triazamat, sulfoxaflor,
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flupyradifuron, flometoquin, cic hgp chét co kim, dinitro cac hop chét, cac hop chit

co luu huynh, céc hop chét uré, cac hop chét triazin va cac hop chit hydrazin.

Tac nhan kiém soét vat gdy hai theo sang ché con c6 thé duoc st dung két hop
v6i hodc ddng thoi véi thube diét vat gay hai 13 vi khuén nhu ché phim BT va ché

pham virus 13 sau bo gay bénh.

Vi du v& thubc diét nAm ma c6 thé duoc st dung trong hdn hop hoic déng thoi
bao gdm céc hop chét strobilurin nhu azoxystrobin, kresoxym-metyl, trifloxystrobin,
metominostrobin va orysastrobin; cic hgp chét nilinopyrimidin nhu mepanipyrim,
pyrimetanil va xyprodinil; cac hop chét azol nhu triadimefon, bitertanol, triflumizol,
metoconazol, propiconazol, penconazol, flusilazol, myclobutanil, Xyproconazol,
tebuconazol, hexaconazol, procloaz va simeconazol; cic hop chdt quinoxalin nhu
quinometionat; cac hop chit dithiocarbamat nhu maneb, zineb, mancozeb,
polycarbamat va propineb; cic hop chit phenylcarbamat nhu diethofencarb; cac hop
chit co clo nhu clothalonil va quintozen; cac hop chét benzimidazol nhuw benomyl,
thiophanat-metyl va carbendazol; céc hop chit phenylamit nhu metalaxyl, oxadixyl,
ofurase, benalaxyl, furalaxyl va xyprofuram; cic hop chit axit sulfenic nhu
diclofluanit; cdc hop chat ddng nhur ddng hydroxit va oxin-ddng; cac hop chit isoxazol
nhu hydroxyisoxazol; cac hgp chit co phospho nhu fosetyl-nhom va tolclofos-metyl;
cac hop chét N-halogenothioalkyl nhu captan, captafol va folpet; cac hop chét
dicarboxyimit nhu proxymidon, iprodion va vinclozolin; cdc hop chét carboxyanilit
nhu flutolanil, mepronil, furamepyr, thifluzamit, boscalit va pentiopyrat; cic hop chét
morpholin nhu fenpropimorph va dimetomorph; cic hgp chét organotin nhu fentin
hydroxit va fentin axetat; cdc hop chét xyanopyrol nhu fludioxonil va fenpiclonil; va
ca trixyclazol, pyroquilon, carpropamit, dicloxymet, fenoxanil, ftalit, fluazinam,
xymoxanil, triforin, pyrifenox, fenarimol, fenpropidin, penxycuron, ferimzon,
xyazofamit, iprovalicarb, benthiavalicarb-isopropyl, iminoctadin-albesilat,
xyflufenamit, kasugamyxin, validamyxin, streptomyxin, axit oxolinic, tebufloquin,

~ probenazol, tiadinil va isotianil.
Phuong phap tong hop cac hop chét theo sang ché

(1) Céc hop chét ¢ cong thirc hoa hoc (Ia) du6i day:
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Ar/\l}lR3R4
Ra  (la)
(trong d6, Ar 14 nhém phenyl ma cé thé duoc thé, hodc di vong ¢6 5 hodc 6 canh ma

c6 thé dugc thé;

R, 1& nhém C alkylcarbonyl, trong d6 nhém alkyl c¢6 thé dugc thé bing
nguyén tir halogen, nhém Cy_¢ alkyloxycarbonyl, trong d6 nhém alkyl c6 thé dugc thé
bing nguyén tir halogen, nhém C alkylsulfonyl, trong d6 nhém alkyl c6 thé dugc thé
bing nguyén tir halogen, nhém CONRgR; (trong d6, Rg va R; doc 1dp véi nhau 1a
nguyén tit hydro hodc nhém C,.¢ alkyl ma c6 thé dugc thé bang halogen), nhém Cp.¢
0,0’-alkylphosphoryl, trong d6 nhém alkyl c¢6 thé dugc thé bing nguyén tir halogen,

nhém xyano, nhdm formyl hodc nhém nitro;

R; 1a nhém Cg alkylen ma c6 thé dwoc thé bing nguyén tr halogen, nhom
Cy.g alkenylen ma c6 thé duge thé bang nguyén tir halogen, nhém Cy.g alkynylen ma cé
thé duoc thé bang nguyén tir halogen, nhém phenylen ma c¢6 thé duoc thé, hoic nhém

di vong hoa tri hai c6 5 hodic 6 canh ma ¢6 thé dugc thé; va

R, 12 nguyén tir hydro, nhém phenyl ma c6 thé dugc thé, vong cacbon hodc di
vong ¢o tir 3 dén 8 canh ma co thé duoc thé, nguyén tir halogen, OR;, OCORs;,
OCOORs, CORs, COORs, SRs, SORs, SO,Rs (trong d6, Rs 1a nhém Cy6 alkyl, aryl
hogc aralkyl, nhém bét ky trong sb cic nhém nay c6 thé dugc thé bang halogen), N-
CO-ORg, N-CO-SRg, N-CS-ORg, N-CS-SRg, N-O-CO-Rg, O-CO-Rg, O-CO-ORg, O-
CO-SRg, O-CS-ORg, O-CS-SRg, S-CS-ORg, S-CS-SRg, S-CO-ORg, S-CO-SRg (trong
d6, Rg 12 nhém C¢ alkyl ma c6 thé dugc thé, nhom thé 1a halogen, nhém C,4
alkyloxycarbonyl, nhém C,4 alkylcarbonyl, benzoyl ma c6 thé dugc thé bang halogen
hodc nhém C,4 alkyl ma cé thé dugc thé bing halogen, nhém Ci4 alkyloxy hoac
nhém C,4 alkylthio), hodic NRgR; (trong dé, Ry va Ry ddc 18p voi nhau 1a nguyén tir
hydro, nhém C;¢ alkyl ma cé thé duoc thé béng halogen, nhém C,¢ alkylcarbonyl,
trong d6 nhém alkyl c6 thé dugc thé bang nguyén tir halogen, hodc nhom Cg

alkylcarbonyloxy, trong d6 nhém alkyl c6 thé dugc thé bing nguyén tir halogen);

v6i didu kién 13 khi Ar 1a nhém 2,6-diclo-4-pyridyl, R, khong phai 14 nhém C,.
¢ alkyloxycarbonyl, trong 6 nhém alkyl c6 thé duoc thé bang nguyén tir halogen)
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c6 thé thu dugc béng cach cho, vi dy, halogenua, anhydrit hodc este cua R, (R,
c6 nghia gidng nhu nghia nhu dwgc x4c dinh trong cong thirc hoa hoc (I) néu trén)

phan mg vé6i hop chét ¢ cong thirc hoa hoc (II) sau day:
Ar” > NHR;R, (I

(trong d6, Ar, R; va R4 c6 nghia giéng nhu dugc xac dinh trong cong thirc hoa hoc (I)

néu trén), véi su c6 mit hodc khong c6 mét cua bazo.

Axit carboxylic halogenua, carboalkyloxy halogenua, sulfonyl halogenua,
0,0’-alkylphosphoryl halogenua, anhydrit carboxylic, dialkyldicacbonat, este ctia axit
carboxylic va este clia axit carbonic c6 thé duge sir dung 1am halogenua, anhydrit hozc
este cua R, vi dy, viéc st dung axetyl clorua, etyl cloroformat metansulfonyl clorua,

dietyl clophosphat, anhydrit trifloaxetic hodc etyl format 1a dugc wu tién.

Khi phan Ung dugc thyc hién véi sy c6 mét cia bazo, bazo ¢6 thé 13, vi du,
hydrua kim loai kiém nhu natri hydrua, cacbonat nhu kali cacbonat hodc natri
cacbonat, hydroxit kim loai kiém nhu kali hydroxit hodc natri hydroxit, amin bic ba
nhur trietylamin, hoc hop chit pyridin dwoc thé hodc khéng duge thé nhu pyridin hoic

4-dimetylaminopyridin.

Phan tmg c6 thé dwoc thuc hién ma khéng c6 mit dung mdi hodc bing cach sir
dung dung moi ma khong 1am anh huéng dén phan tng. Trong trudng hop ma dung
moi dugce st dung, cdc dung moi nhu amit (vi dy, dimetylformamit, dimetylaxetamit),
nitril (vi duy, axetonitril), sulfoxit (vi du, dimetylsulfoxit), ete (vi du, dietyl ete,
tetrahydrofuran), este (vi du, etyl axetat, butyl axetat), hydrocacbon thom (vi du,
benzen, xylen, toluen), ruou (vi dy, metanol, etanol, propanol), keton (vi du, axeton,
metyl etyl keton), hydrocacbon béo (vi du, hexan, heptan, octan), hydrocacbon dugc
halogen héa (vi dy, diclometan, cloroform, clobenzen, diclobenzen), hodc nude co thé
duoc sir dung riéng r& hodc du6i dang hdn hop ciia hai hodc nhidu thanh phén. Viéc sir
dung dimetylformamit, axetonitril, ete, diclometan, cloroform ho#c cac chét tuong tu

khac 1a dugc uu tién.

Phan Ung thuong c6 thé dwoc thyc hién & nhiét dd ndm trong khoang tir -80

dén 100°C, va t6t hon né 1a dwoc thuc hién trong khoang tir 20 dén 50°C.
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Khi R, trong hop chét héa hoc (Ia) trén day 14 nhém C . alkylcarbonyl, trong
d6 nhom alkyl c6 thé dwgc thé bing nguyén tir halogen, hop chét co cong thuc (Ia) cod
thé thu duogc bing cach cho hop chit co cong thuc héa hoc (II) phan Ung védi axit
carboxylic ¢6 cong thirc Ry-COOH (trong d6, Ry1a nhém C ¢ alkyl ma c6 thé duoc

thé bang nguyén tir halogen) véi sw c6 mit cia tac nhan loai nugc-ngung tu.

Hop chit carbodiimitnhuy dixyclohexylcarbodiimit hodc 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua c6 thé dugc st dung 1am tac nhéan loai

nudc-ngung tu.

T6t hon 13, phéan tng dugc thyc hi¢n b%mg cach str dung dung mdi. Vi dy, amit
nhu dimetylformamit va dimetylaxetamit, nitril nhu axetonitril, sulfoxit nhu
dimetylsulfoxit, ete nhu dietyl ete va tetrahydrofuran, este nhu etyl axetat va butyl
axetat, hydrocacbon thom nhu benzen, xylen va toluen, keton nhu axeton va metyl etyl
keton, hydrocacbon béo nhu hexan, heptan va octan, va hydrocacbon dugc halogen
héa nhu diclometan, cloroform, clobenzen va diclobenzen c6 thé duoc st dung riéng
1& hodc dudi dang hdn hop ciia hai hoic nhidu thanh phan. Viéc sir dung, vi du,

diclometan hodc cloroform 1a dugc vu tién.

Phén tmg thudmng c6 thé dugc thuc hién & khoang tir -80 dén 100°C, va tbt hon
né 1a duge thue hién trong khoang tir 20 dén 50°C.

Khi R, trong cong thirc héa hoc (Ia) néu trén 13 nhém xyano, hop chét c6 cong
thirc (Ta) c6 thé thu dugc bing cach cho phan tmg hop chét c6 cong thire (II) véi tc

nhén xyanat da biét, vdi sy c6 mét hodc khong cé mit clia bazo.

Tac nhan xyanat ma c6 thé dwgc st dung cho muc dich niy bao gdm
Xyanogen bromua, Xxyanogen iodua, l-xyanoimidazol, 1-xyanobenzotriazol, va

benzensulfonyl xyanua dwgc thé hoic khéng dugc thé.

Khi phan ung dugce thuc hién véi sy ¢6 mit ciia bazo, bazo c6 thé 13, vi dy,
hydrua kim loai kiém nhu natri hydrua, cacbonat nhu kali cacbonat hodc natri
cacbonat, axetat kim loai kiém nhu natri axetat, amin bic ba nhu trietylamin, hodc hop
chét pyridin dugc thé hodc khéng dugc thé nhu pyridin hodc 4-dimetylaminopyridin.

Phén tng c6 thé duogc thuc hién ma khong c6 mét dung moi hodc béng cach st

dung dung méi ma khong 1am 4nh huéng dén phan tng. Trong trudng hop ma dung
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moi duge st dung, cdc dung moi nhu amit (vi dy, dimetylformamit, dimetylaxetamit),
nitril (vi dy, axetonitril), sulfoxit (vi du, dimetylsulfoxit), ete (vi du, dietyl ete,
tetrahydrofuran), este (vi du, etyl axetat, butyl axetat), hydrocacbon thom (vi du,
benzen, xylen, toluen), rugu (vi du, metanol, etanol, propanol), keton (vi du, axeton,
metyl etyl keton), hydrocacbon béo (vi du, hexan, heptan, octan), hydrocacbon dugc
halogen hoa (vi du, diclometan, cloroform, clobenzen, diclobenzen), hodc nudc ¢ thé
duoc sir dung riéng r& hodc dudi dang hdn hop clia hai hoic nhidu thanh phéan. Viée st
dung ete nhu dietyl ete hodc tetrahydrofuran, hodc hydrocacbon dugce halogen hoéa nhu
diclometan hodc cloroform 13 duge wu tién. Phan (mg thudng cé thé dugc thuc hién &
khoang tir 0 &én 100°C, mic du t5t hon 1a thém tac nhan xyanat héa & 0°C va ting tir

tir nhiét 6 dén khoéang tir 20 dén 50°C.

Hop chét c6 cong thirc hoa hoc (II) ¢ thé duoc tdng hop tir hop chét ¢6 cong
thirc héa hoc (IIIa) hodc cong thirc hoa hoc (I1Ib) dudi day:

A X (1a)
(trong d6, X 1a halogen, OTs hodc Oms)
A NH (T1Tb)
(trong do, Ar c6 nghia gidng nhu dugc x4c dinh trong cong thirc hoa hoc (1) néu trén).

Khi budc tdng hop duoc thuc hién tir hgp chét c6 cong thirc (II1a), hop chit c6
cong thire (IT) c6 thé thu dwgc bing cach cho hop chit c6 cong thire (Illa) phan tmg
v6i hop chét c6 cong thitc hoa hoc (IVa) dudi day

-R3Ry4
HaN (Iva)

(trong d6, R3 va Ry c6 nghia giéng nhu dwoc xé4c dinh trén ddy trong cong thirc héa

hoc (1)), vdi sy ¢c6 mét hodc khong cb6 mat cua bazo.

Khi phan ng dugc thuc hién véi sy ¢6 mét cia bazo, bazo dugce st dung cho
muc dich nay co thé 1a, vi duy, hydrua kim loai kiém nhu natri hydrua, cacbonat nhu
kali cacbonat hodc natri cacbonat, hydroxit kim loai kiém nhu kali hydroxit hodc natri
hydroxit, amin bic ba nhu trietylamin, hoic hop chit pyridin dugc thé hodc khong
dugc thé nhu pyridin hodc 4-dimetylaminopyridin.
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Phan ting c6 thé duge thuc hién ma khong c¢6 mit dung mdi hodc bang cach sir
dung dung moi ma khong 1am anh hudng dén phan ung. Trong truong hop ma dung
moi dugc st dung, cadc dung mdi nhu amit (vi dy, dimetylformamit, dimetylaxetamit),
nitril (vi dy, axetonitril), sulfoxit (vi du, dimetylsulfoxit), ete (vi du, dietyl ete,
tetrahydrofuran), este (vi du, etyl axetat, butyl axetat), hydrocacbon thom (vi du,
benzen, xylen, toluen), rugu (vi dy, metanol, etanol, propanol), keton (vi du, axeton,
metyl etyl keton), hydrocacbon béo (vi du, hexan, heptan, octan), hodc hydrocacbon
dugc halogen héa (vi du, diclometan, cloroform, clobenzen, diclobenzen) c6 thé dugc
str dung riéng r& hodc dudi dang hdn hop clia hai hoic nhidu thanh phén. Viéc st dung

dimetylformamit, axetonitril, ete, diclometan hodc cloroform 1a dwoc wu tién.

Phan tmg thudng c6 thé duge thuc hién & khoang tir 0 d&n 200°C, mic du tbt
hon 13 thém chét phan ting & 0°C, tang tir tir nhiét d6 dén khoang tir 20 dén 50°C, rdi

dé nhiét do ting dén nhiét d6 cao hon nhu tién trién cua phéan Gng.

Luong hop chit c6 cong thirc (I11a) dugc thém vao t6t hon 14 khong 16n hon 1

mol trén mdi mol hop chét c6 cong thirc (IVa).

Trong trudng hop téng hop tir hop chét ¢6 cong thic (IIIb), hop chit c6 cong
thire (IT) ¢6 thé thu dugc bing cach cho hgp chét c6 cong thirc hoa hoc (IVb) sau day
phan tmg v6i hop chét c6 cong thirc (I1Ib):

xR 1)

(trong d6, R3 va R4 c6 nghia gidng nhu dwoc xac dinh trong cdng thure héa hoc (I) néu
trén, va X 1a nguyén tir halogen, OTs hodc OMs), v6i sy ¢6 mat hodc khong c6 mit

cua bazo.

Khi phan tng dugc thuc hién véi sy c6 mit ciia bazo, bazo c6 thé 13, vi dy,
hydrua kim loai kiém nhuw natri hydrua, cacbonat nhu kali cacbonat hodc natri
cacbonat, hydroxit kim loai kiém nhu kali hydroxit hodc natri hydroxit, amin bac ba
nhu trietylamin, hogic hgp chét pyridin dugc thé hoic khong dugc thé nhu pyridin hodc

4-dimetylaminopyridin.

Phén Umg c6 thé dugc thuc hién ma khong c6 mét dung modi hodc béng cach st
dung dung moi ma khong l1am anh huéng dén phan tmg. Trong trudng hop ma dung

mdi dugc st dung, cdc dung moi nhu amit (vi dy, dimetylformamit, dimetylaxetamit),
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nitril (vi dy, axetonitril), sulfoxit (vi du, dimetylsulfoxit), ete (vi dy, dietyl ete,
tetrahydrofuran), este (vi duy, etyl axetat, butyl axetat), hydrocacbon thom (vi dy,
benzen, xylen, toluen), rugu (vi dy, metanol, etanol, propanol), keton (vi du, axeton,
metyl etyl keton), hydrocacbon béo (vi du, hexan, heptan, octan), hydrocacbon dugc
halogen hoa (vi dy, diclometan, cloroform, clobenzen, diclobenzen), hodc nudc c6 thé
dugc sir dung riéng ré hodic dudi dang hdn hop ctia hai hoic nhiéu thanh phén. Viéc st

dung dimetylformamit, axetonitril, ete, diclometan hodc cloroform 1a dugc wu tién.

Phan Ung thudng c6 thé duoc thuc hién & khoang tir 0 dén 200°C, mic du tot
hon 1a thém chét phan g & 0°C, ting tir tir nhiét do dén khoang tir 20 dén 50°C, rdi

dé nhiét do tdng dén nhiét d6 cao hon nhu tién trién cta phéan Ung.

Luong hop chét c6 cong thire (IVD) duge thém vao t6t hon 14 khong 16n hon 1

mol trén m&i mol hop chét ¢ cong thirc (I1Ib).

Theo cach khéc, hop chit ¢6 cong thirc (II) c6 thé thu dugc bing cach thém
hop chét co cong thire (IVc) dudi day, voi sy c6 mét hodc khong c6 mat cla axit, vao
hop chét ¢6 cong thirc (IIIb) sao cho dé tao thanh imin, tiép d6 thuc hién phan tng
kht.

Rs—R4

0=
R ave)

(Trong cdng thirc, R3» va Rs», ma c6 thé gidng nhau hoic khac nhau, doc 1ap
véi nhau 1a nguyén tr hydro hodc nhém C,;; alkyl, va R3> va Rj» ¢6 thé cung nhau tao
thanh vong, v6i didu kién Rs» va Rs» déu khong phai 12 nguyén tir hydro va tdng sb
nguyén tir cacbon trén Rs. va Rs» 12 nhé hon 7; va Ry c6 nghia giéng nhu duge xé4c

dinh trong cdng thirc hoa hoc (I) néu trén.)

Tét hon 14 sir dung dung mdi trong phén tng. Vi du minh hoa vé cac dung moi
ma c6 thé duge st dung bao g(‘“)m ruQu '[h’ép (vi du, metanol, etanol), axetonitril,

diclometan va dicloetan, véi viéc st dung metanol hodc etanol 1a dugce wu tién.

Trong truong hop ma axit duge st dung, axit c6 thé 13, vi dy, axit clohydric,

axit benzensulfonic dugc thé hoic khong dugc thé, hodc axit axetic.
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Phan g khir ¢6 thé dugc thuc hién bang cach sir dung tac nhan khir hydrua

nhu natri bohydrua, natri xyanobohydrua hodc natri triaxetoxybohydrua.

Theo cach khac, phan tung khir ¢6 thé dwgc thuc hién bing phan tng
hydro hoa xtc tic bing cach sir dung chét xdc tac kim loai. Chét xtc tac kim loai ma

¢6 thé dugce str dung bao gbém paladi, platin rodi, niken va sit.
Phéan Umg thudng c6 thé dugc thyuc hién & khoang tir 20 dén 100°C.

(2) Céc hop chét c6 cong thire (Ia) c6 thé duoc tdng hop tir cac hop chit ¢ cong thire
héa hoc (Va) sau day:
A NH
Rz (Va)
(trong d6, Ar va R, ¢6 nghia gidng nhu duge x4c dinh trong cong thirc héa hoc (Ia)

néu trén)

Hop chét c¢6 cong thire (Ia) c¢6 thé thu duoc bang cach cho hop chit c6 cong
thirc (Va) phan (mg véi hop chit c6 cong thirc X-R3R, (trong d6, R; va R4 c¢6 nghia
gibng nhu dwoc x4c dinh trong cong thirc héa hoc (I) néu trén, va X 13 nguyén tir

halogen), véi sy c6 mét hodc khong c6 mét cia bazo.

Khi phan ng dugc thyc hién véi sy c6 mét cua bazo, bazo ¢ thé 13, vi du,
hydrua kim loai kiém nhu natri hydrua, cacbonat nhu kali cacbonat hodc natri
cacbonat, hydroxit kim loai kiém nhu kali hydroxit hodc natri hydroxit, amin bac ba
nhu trietylamin, hogc hop chét pyridin dugc thé hoic khong duge thé nhu pyridin hodc
4-dimetylaminopyridin. Viéc st dung hydrua kim loai kiém nhu natri hydrua 13 dugc
uu tién.

Phén {mg c6 thé dugc thuc hién ma khong c6 mit dung moi hodic bing cach sir
dung dung moi ma khéng 1am anh huéng dén phan tng. Trong trudng hop ma dung
moi dugc st dung, cdc dung moi nhu amit (vi dy, dimetylformamit, dimetylaxetamit),
nitril (vi duy, axetonitril), sulfoxit (vi du, dimetylsulfoxit), ete (vi du, dietyl ete,
tetrahydrofuran), este (vi duy, etyl axetat, butyl axetat), hydrocacbon thom (vi du,
benzen, xylen, toluen), rugu (vi dy, metanol, etanol, propanol), keton (vi du, axeton,
metyl etyl keton), hydrocacbon béo (vi du, hexan, heptan, octan), hydrocacbon duogc

halogen hoa (vi dy, diclometan, cloroform, clobenzen, diclobenzen), hodc nudc c6 thé
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dugc sir dung riéng 1& hodic duéi dang hdn hop ciia hai hodc nhiéu thanh phan. Viéc st

dung dimetylformamit, axetonitril, ete, diclometan hodc cloroform 1a dugc wu tién.

Hop chit c¢6 cong thirc (Va) c6 thé thu dugc bing cach cho phan tng
halogenua, anhydrit, este hodc cac chét tuong tu khac c6 cong thirc R; (trong d6, R, c6
nghia gidng nhu dwgc xac dinh trong hop chit hoa hoc (I) néu trén) véi hop chit ¢6

cdng thure (IIIb), véi sy ¢ mét hodc khdng c6 mat cia bazo.

Halogenua, anhydrit, este hodc céc chét tuong tu khac c¢6 cong thuc R, ma
dwoc sir dung c6 thé 13, vi du, axit carboxylic halogenua, carboalkyloxy halogenua,
sulfonyl halogenua, O,O’-alkylphosphoryl halogenua, anhydrit carboxylic, dialkyl

dicacbonat, este cta axit carboxylic, este clia axit carbonic hodc xyanohalogenua.

Tt hon 13, phan tng duoc thuc hién béng cach st dung dung moi, trong
trudng hop nay cdc dung mdi nhu amit (vi dy, dimetylformamit, dimetylaxetamit),
nitril (vi du, axetonitril), sulfoxit (vi du, dimetylsulfoxit), ete (vi dy, dietyl ete,
tetrahydrofuran), este (vi du, etyl axetat, butyl axetat), hydrocacbon thom (vi du,
benzen, xylen, toluen), rugu (vi dy, metanol, etanol, propanol), keton (vi du, axeton,
metyl etyl keton), hydrocacbon béo (vi du, hexan, heptan, octan), hydrocacbon duoc
halogen hoa (vi dy, diclometan, cloroform, clobenzen, diclobenzen), hoac nuéc cé thé
duoc st dung riéng r& hodc dudi dang hdn hop ciia hai hoic nhidu thanh phin. Viéc sir

dung ete nhu dietyl ete hodc tetrahydrofuran 1a dugc vu tién.

Khi phéan tng dugc thyc hién véi sy c6 méit cua bazo, bazo co thé 1, vi du,
hydrua kim loai kiém nhu natri hydrua, cacbonat nhu kali cacbonat hodc natri
cacbonat, hydroxit kim loai kiém nhu kali hydroxit hodc natri hydroxit, amin bac ba
nhur trietylamin, hodc hop chét pyridin dugc thé hoic khong dugc thé nhu pyridin hodc

4-dimetylaminopyridin.

~Hop chit c6 cong thirc (Va) c6 thé thu dugc bing cach cho hop chét co cong
thirc R,-NH, (trong d6, R, c¢6 nghia gidng nhu duge xac dinh trong hop chét hoa hoc
(I) néu trén) phan ng véi hop chét c6 cong thire (Ila), véi sy ¢6 mit hodc khong ¢6

mit cua bazo.

Viéc st dung dung moi trong phan trng 1a dugc uu tién, trong trudng hop nay
cic dung moéi nhu amit (vi dy, dimetylformamit, dimetylaxetamit), nitril (vi du,

axetonitril), sulfoxit (vi du, dimetylsulfoxit), ete (vi du, dietyl ete, tetrahydrofuran),
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este (vi du, etyl axetat, butyl axetat), hydrocacbon thom (vi dy, benzen, xylen, toluen),
rugu (vi dy, metanol, etanol, propanol), keton (vi du, axeton, metyl etyl keton),
hydrocacbon béo (vi du, hexan, heptan, octan), hydrocacbon dugc halogen hoa (vi du,
diclometan, cloroform, clobenzen, diclobenzen), hodc nudc ¢ thé dugc sir dung riéng
1& hodc dudi dang hdn hop ciia hai hoic nhidu thanh phﬁn. Viéc st dung axetonitril

hodc céac chét tuong tu khéc 14 dugce vu tién.

Khi phén rng dugc thuc hién véi sy ¢6 mit ciia bazo, bazo cd thé 13, vi du,
hydrua kim loai kiém nhu natri hydrua, cacbonat nhu kali cacbonat hoac natri
cacbonat, hydroxit kim loai kiém nhu kali hydroxit hodc natri hydroxit, amin bac ba
nhu trietylamin, hodc hop chit pyridin dugc thé hoic khong dugc thé nhu pyridin hodc

4-dimetylaminopyridin.

(3) Cac hop chét c6 cong thirc (Ia) con c6 thé duge tdng hop tir cac hop chit ¢6 cong
thirc hoa hoc (Vb) sau déy:

HN,R3R4

Re (VD)
(trong d6, Ry, R; va Ry c6 nghia gidng nhu dwoc xac dinh trong cong thirc héa hoc (1)

néu trén).

Céc hop chét ¢ cong thirc (Ia) c6 thé thu dugc bing cach cho hop chit c6
cdng thirc (Vb) phan tmg vé6i hop chét c6 cong thire Ar-CH,-X (trong d6, Ar c6 nghia
giéng nhu dugc xé4c dinh trong cong thirc héa hoc (I) néu trén, va X 1a nguyén tu

halogen, OTs hodc OMs), vdi su ¢6 mdt hodc khong ¢6 mit clia bazo.

Khi phén tng duoc thuc hién véi sy c6 mit ciia bazo, bazo cé thé 13, vi du,
hydrua kim loai kiém nhu natri hydrua, cacbonat nhu kali cacbonat hodc natri
cacbonat, hydroxit kim loai kiém nhu kali hydroxit hodc natri hydroxit, amin bac ba
nhu trietylamin, hodc hop chét pyridin dugc thé hoic khong duge thé nhu pyridin hodc
4-dimetylaminopyridin. Viéc str dung hydrua kim loai kiém nhu natri hydrua 1a duoc

uu tién.

Phéan Ung c6 thé dugc thuc hién ma khong c6 mét dung moi hodc béng cach st
dung dung moi ma khong 1am anh huéng dén phan ung. Trong trudng hop ma dung

mdi duoc st dung, cidc dung mdi nhu amit (vi du, dimetylformamit, dimetylaxetamit),
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nitril (vi du, axetonitril), sulfoxit (vi du, dimetylsulfoxit), ete (vi du, dietyl ete,
tetrahydrofuran), este (vi du, etyl axetat, butyl axetat), hydrocacbon thom (vi dy,
benzen, xylen, toluen), rugu (vi dy, metanol, etanol, propanol), keton (vi du, axeton,
metyl etyl keton), hydrocacbon béo (vi dy, hexan, heptan, octan), hydrocacbon dugc
halogen hoéa (vi du, diclometan, cloroform, clobenzen, diclobenzen), hodc nuéc c6 thé
dugc sir dung riéng ré& hogc dudi dang hdn hop ciia hai hoic nhidu thanh phén. Viéc sir

dung dimetylformamit, axetonitril, ete, diclometan ho#c cloroform 1a dugc wu tién.

Hop chit c6 cong thirc (Vb) c6 thé thu dugc bang cich cho halogenua,
anhydrit, este hodc cac chit twong ty khic c6 cong thuc R, (trong do, R, cé nghia
gidng nhur dwgc xac dinh trong cong thirc héa hoc (I) néu trén) phan tmg véi hop chét

c6 cong thirc (IVa), v4i su c6 miat hodc khdng cd mit cua bazo.

Vi du vé& halogenua, anhydrit va este c6 codng thirec R, ma c6 thé dugc sir dung
bao gdm axit carboxylic halogenua, carboalkyloxy halogenua, sulfonyl halogenua,
0,0’-alkylphosphoryl halogenua, anhydrit carboxylic, dialkyloxy dicacbonat, este cta

axit carboxylic, este ciia axit carbonic va xyanogen halogenua.

Viéc st dung dung moi trong phan tng la dugc vu tién. Cac dung moi nhu
amit (vi du, dimetylformamit, dimetylaxetamit), nitril (vi dy, axetonitril), sulfoxit (vi
dy, dimetylsulfoxit), ete (vi du, dietyl ete, tetrahydrofuran), este (vi du, etyl axetat,
butyl axetat), hydrocacbon thom (vi du, benzen, xylen, toluen), ruou (vi du, metanol,
etanol, propanol), keton (vi du, axeton, metyl etyl keton), hydrocacbon béo (vi duy,
hexan, heptan, octan), hydrocacbon dwgc halogen hda (vi du, diclometan, cloroform,
clobenzen, diclobenzen), hoic nuéc c6 thé dugce st dung riéng ré hoic duéi dang hén
hop c@ia hai hoic nhiéu thanh phdn. Viéc su dung ete nhu dietyl ete hoac

tetrahydrofuran 1a dugc wu tién.

Khi phan tng dugc thuc hién véi sy c6 mit cia bazo, bazo co thé 13, vi du,
hydrua kim loai kiém nhu natri hydrua, cacbonat nhu kali cacbonat ho#ic natri
cacbonat, hydroxit kim loai kiém nhu kali hydroxit hodc natri hydroxit, amin b4c ba
nhur trietylamin, hodc hop chét pyridin dwgc thé hogic khong dugc thé nhu pyridin hodc

4-dimetylaminopyridin.

Theo cach khéc, hgp chét c6 cdng thirc (Vb) c6 thé thu duoc b%lng cach cho
hop chét co cong thirc Ry-NH, (trong d6, R, c¢6 nghia giéng nhu dugc x4c dinh trong
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hop chit hoa hoc (I) néu trén) phan tmg véi hop chit c6 cong thirc X-R3R, (trong do,
R; va R4 c6 nghia giéng nhu dugc xé4c dinh trong cong thire hoa hoc (I) néu trén, va X

14 nguyén tr halogen), v6i sy ¢6 mét hodc khéng c6 mit cia bazo.

Viéc sir dung dung mdi trong phan Ung la dugce wu tién. Cac dung mdi nhu
amit (vi du, dimetylformamit, dimetylaxetamit), nitril (vi dy, axetonitril), sulfoxit (vi
dy, dimetylsulfoxit), ete (vi du, dietyl ete, tetrahydrofuran), este (vi dy, etyl axetat,
butyl axetat), hydrocacbon thom (vi dy, benzen, xylen, toluen), rugu (vi du, metanol,
etanol, propanol), keton (vi du, axeton, metyl etyl keton), hydrocacbon béo (vi du,
hexan, heptan, octan), hydrocacbon dugc halogen héa (vi du, diclometan, cloroform,
clobenzen, diclobenzen), hodc nude cé thé duoc st dung riéng ré& hoic dudi dang hdn
hop ctia hai hogc nhiéu thanh phén. Viéc sir dung axetonitril hodc tetrahydrofuran la

duoc uvu tién.

Khi phén ing dugc thuc hién véi su ¢6 mit clia bazo, bazo ¢6 thé 14, vi du,
hydrua kim loai kiém nhu natri hydrua, cacbonat nhw kali cacbonat hodc natri
cacbonat, hydroxit kim loai kiém nhu kali hydroxit hodc natri hydroxit, amin béc ba
nhu trietylamin, ho#ic hop chét pyridin duoc thé hosic khéng dugc thé nhu pyridin hodc

4-dimetylaminopyridin.

(4) Cac hop chét c6 cong thirc hoa hoc (Ib) dudi ddy c6 thé thu duoc bing céch cho
hop chét c6 cong thitc ArCH,X (trong d6, X 13 nguyén tr halogen) phén ng véi hop
chit c6 cong thirc R,NH, (trong d6, R, c6 nghia gibng nhu duge xac dinh trong hop
chét hoa hoc (I) néu trén), véi sy c¢6 mit hodc khong c6 mat cua bazo.

/\l}l/\Ar

Re  (Ib)

Ar

(Trong cong thirc, Ar va R, c¢6 nghia giéng nhu duoc xé4c dinh trong cong thirc

héa hoc (I) néu trén.)

Khi phan tng dugc thue hién véi sy c6 miit cia bazo, bazo co thé 13, vi du,
hydrua kim loai kiém nhu natri hydrua, cacbonat nhu kali cacbonat hodc natri
cacbonat, hydroxit kim loai kiém nhu kali hydroxit hodc natri hydroxit, amin bac ba
nhu trietylamin, hogic hop chit pyridin dwoc thé hodc khong duge thé nhu pyridin hoac

4-dimetylaminopyridin.
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Phan tng c6 thé dugc thuc hién ma khong c6 mat dung mdi hodc be°1ng cach su
dung dung mdi ma khong 1am 4anh huéng dén phan umg. Trong truong hop ma dung
moi dugce st dung, cdc dung mdi nhu amit (vi dy, dimetylformamit, dimetylaxetamit),
nitril (vi du, axetonitril), sulfoxit (vi dy, dimetylsulfoxit), ete (vi du, dietyl ete,
tetrahydrofuran), este (vi duy, etyl axetat, butyl axetat), hydrocacbon thom (vi du,
benzen, xylen, toluen), rugu (vi dy, metanol, etanol, propanol), keton (vi du, axeton,
metyl etyl keton), hydrocacbon béo (vi du, hexan, heptan, octan), hodc hydrocacbon
dugc halogen héa (vi du, diclometan, cloroform, clobenzen, diclobenzen) c¢6 thé dugc
sir dung riéng ré& hogc dudi dang hdn hop ctia hai hogc nhidu thanh phéan. Viéc st dung

axetonitril 1a dugc uu tién.

Phan tng thudong c¢6 thé dugc thuc hién & khoang tir 0 dén 200°C, mic du tét
hon 13 thém chét phan tmg & nhiét d6 tir 20 dén 40°C, va thuc hién phan tng & nhiét
o tir 60 dén 80°C.

(5) Céc hop chét c6 cong thirc hoa hoc sau day (Ic):
R1
Ar” "NR3R,

Re  (Io)
(trong @6, R; 1a nhém C,6 alkyl, va Ar, R, R3 va R4 ¢6 nghia giéng nhur dwoc x4c dinh
trong cbéng thirc héa hoc (I) néu trén) cé thé thu dwgc bing cach cho halogenua,
anhydrit, este ho#c céc chét twong tu khéac c6 cong thic R, (R, ¢6 nghia giéng nhu
nghia nhu dugc x4c dinh trong cong thirc héa hoc (I) néu trén) phan tmg véi hop chét
c6 cOng thire (VIa) duédi day, voi s cd mét hodc khong c6 mét cia bazo.

R4
/kN’ RaR4

H (VI

Ar

(Trong cong thirc, Ry 1a nhém C ¢ alkyl, va Ar, R va Ry ¢6 nghia gidng nhu

dugc xéc dinh trong cong thirc hoa hoc (I) néu trén.)

Vi du vé halogenua, anhydrit va este c6 cdng thirc Ry ma c6 thé duoc st dung
bao gbém axit carboxylic halogenua, carboalkyloxy halogenua, sulfonyl halogenua,
0,0’-alkylphosphoryl halogenua, anhydrit carboxylic, dialkyl dicacbonat, este cua axit

carboxylic va este cia axit carbonic. Viéc st dung, vi du, axetyl clorua, etyl
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cloroformat metansulfonyl clorua, dietyl clophosphat, anhydrit trifloaxetic hodc etyl

format l1a dugc vu tién.

Khi phan tmg dugc thyuc hién véi sy ¢6 mit cia bazo, bazo ¢ thé 13, vi dy,
hydrua kim loai kiém nhu natri hydrua, cacbonat nhu kali cacbonat hodc natri
cacbonat, hydroxit kim loai kiém nhu kali hydroxit hodc natri hydroxit, amin bac ba
nhu trietylamin, hodc hop chét pyridin duge thé hodc khong duoc thé nhu pyridin hoic

4-dimetylaminopyridin.

Phén ng c6 thé duoc thuc hién ma khong c¢6 mét dung moi hodc bﬁng cach st
dung dung mo6i ma khong 1am anh hudéng dén phan tng. Trong trudng hop ma dung
moi dugce st dung, cdc dung mdi nhu amit (vi du, dimetylformamit, dimetylaxetamit),
nitril (vi dy, axetonitril), sulfoxit (vi du, dimetylsulfoxit), ete (vi du, dietyl ete,
tetrahydrofuran), este (vi duy, etyl axetat, butyl axetat), hydrocacbon thom (vi du,
benzen, xylen, toluen), ruou (vi dy, metanol, etanol, propanol), keton (vi du, axeton,
metyl etyl keton), hydrocacbon béo (vi du, hexan, heptan, octan), hydrocacbon dugc
halogen hoa (vi dy, diclometan, cloroform, clobenzen, diclobenzen), hodc nudc ¢ thé
duoc sir dung riéng ré hogic dudi dang hdn hop cia hai hodc nhidu thanh phin. Viée sir

dung dimetylformamit, axetonitril, ete, diclometan hodc cloroform 1a dugc wu tién.

Phén tng thudng cé thé dugc thyc hién & khoang tir -80 dén 100°C, mic du

t6t hon 13 thyc hién phéan g & nhiét d6 ndm trong khoang tir 20 dén 50°C.

Khi nhém alkyl ciia R, trong hop chét c¢6 cong thirc (Ic) 14 nhém Cig alkyl
carbonyl ma c6 thé duoc thé bing nguyén tir halogen, hop chit co cong thuc (Ic) co
thé thu dwgc bang cach cho axit carboxylic ¢6 cong thirc Ry-COOH (trong @6, Ry 1a
nhém Cy.¢ alkyl ma c6 thé duoc thé bing nguyén tir halogen) phan tmg véi hop chét co

cong thirc (VIa) v6i su c6 mét cda tdc nhén loai nudc-ngung tu.

Hop chit carbodiimit nhu dixyclohexylcarbodiimit hodc 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua c6 thé dugc sir dung lam tic nhan loai
nudc-ngung tu.

Tét hon 13, phan ng dwoc thuc hién bing cach sir dung dung mdi. Céc dung
modi nhu amit (vi du, dimetylformamit, dimetylaxetamit), nitril (vi dy, axetonitril),
sulfoxit (vi du, dimetylsulfoxit), ete (vi du, dietyl ete, tetrahydrofuran), este (vi du, etyl

axetat, butyl axetat), hydrocacbon thom (vi dy, benzen, xylen, toluen), keton (vi du,
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axeton, metyl etyl keton), hydrocacbon béo (vi du, hexan, heptan, octan), hodc
hydrocacbon dugc halogen héa (vi dy, diclometan, cloroform, clobenzen, diclobenzen)
c6 thé dugc sir dung riéng r& hodc dudi dang hdn hop ciia hai hoic nhiéu thanh phan.

Viéc sir dung diclometan ho#c cloroform 1a dugc wu tién.

Phan tng thudng c6 thé dugc thyc hién & khoang tir -80 dén 100°C, mac du

t6t hon 13 thyc hién phan ing & nhiét d6 nim trong khoang tir 20 dén 50°C.

Khi R, trong hop chit c¢6 cong thirc (Ic) 13 nhém xyano, hop chét c6 cong thire
(Ic) c6 thé thu dugc bing cach cho tac nhan xyanat da biét phan tmg v6i hop chét co

cong thuc (IVa), véi sy ¢6 mit hodc khong c6 mét cia bazo.

Téc nhdn xyanat ma c6 thé dugc st dung cho muc dich ndy bao gom
xyanogen bromua, xyanogen iodua, l-xyanoimidazol, 1-xyanobenzotriazol, va

benzensulfonyl xyanua dugc thé hodc khong dugc thé.

Khi phén trng dugc thuc hién véi s c6 mat cia bazo, bazo dugce st dung cho
muc dich nay c6 thé 13, vi dy, hydrua kim loai kiém nhu natri hydrua, cacbonat nhu
kali cacbonat hodic natri cacbonat, axetat kim loai kiém nhu natri axetat, amin bac ba
nhu trietylamin, hodc hop chét pyridin dugc thé hoac khong dugc thé nhu pyridin hodc

4-dimetylaminopyridin.

Phan \mg c6 thé dugc thuc hién ma khéng c6 mat dung mdi hoic bing céch sir
dung dung méi ma khéng 1am anh hudéng dén phan Gng. Trong tredong hop ma dung
moi duge st dung, cac dung moi nhu amit (vi dy, dimetylformamit, dimetylaxetamit),
nitril (vi dy, axetonitril), sulfoxit (vi dy, dimetylsulfoxit), ete (vi dy, dietyl ete,
tetrahydrofuran), este (vi du, etyl axetat, butyl axetat), hydrocacbon thom (vi du,
benzen, xylen, toluen), rugu (vi du, metanol, etanol, propanol), keton (vi du, axeton,
metyl etyl keton), hydrocacbon béo (vi du, hexan, heptan, octan), hydrocacbon duogc
halogen héa (vi du, diclometan, cloroform, clobenzen, diclobenzen), hodc nudc céd thé
dwgc sir dung riéng r& hodc dudi dang hdn hop cia hai hoic nhidu thanh phén. Viée sir
dung ete nhu dietyl ete hodc tetrahydrofuran, hodc hydrocacbon dugce halogen héa nhu

diclometan va cloroform la dugc wu tién.
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Phan tmg thudng c6 thé duge thuc hién & khoang tir 0 dén 100°C, mic du t6t
hon 13 thém tac nhén xyanat héa & 0°C va ting tir tir nhiét d6 dén khoang tir 20 dén
50°C.

Hop chit c6 cong thirc (VIa) c6 thé thu dugc bang cach thém hop chét ¢6 cong
thirc H,N-R;3R, (trong d6, R; va R4 c6 nghia giéng nhu dugc xac dinh trong cong thirc
hoéa hoc (I)) vao hop chét c6 cong thirc héa hoc sau day (VII):

x
Ar” Ry (VID)

(trong d6, R; 1a giéng nhu trén day) véi sy ¢6 mit hodc khdng cd mit cla axit
sa0 cho dé tao thanh imin, tiép d6 thyc hién phan tng khi.

Tét hon 13, phan tmg duge thyuc hién bing cach st dung dung mdi. Tét hon 1a
stt dung ruou thép nhu metanol hodc etanol, hodc diclometan hodc cloroform lam dung
moi, méc du viéc st dung axetonitril cling cé kha nang.

Khi axit dugc st dung, axit co thé 13, vi du, hydroclorua axit, axit
benzensulfonic dugc thé hoic khong duogc thé, hoic axit axetic.

Phan Ung khtr c6 thé duge thuc hién béng cach st dung tdc nhan khir hydrua
nhu natri bohydrua, natri xyanobohydrua hodc natri triaxetoxybohydrua.

Phan tng khir c¢6 thé duge thuc hién bing phan tng hydro héa xuc tac bang
cach sir dung chét xuc tac kim loai. Chét xtc tac kim loai ma c6 thé dugc sit dung bao
gém paladi, platin, rodi, niken va sét.

Phén tmg c6 thé duoc thyc hién & nhiét d6 nim trong khoéang tir 20 dén 100°C.

(6) Céc hop chét c6 cong thirc hoa hoc (Id) sau déy:

Ar /\N/R3 )J\ ,Rg
|
Rz (Id)
(trong do, Ar, R, va Rg c6 nghia giéng nhu dugc xéac dinh trong cong thirc hda hoc (I)
néu trén) c6 thé thu duge bing cach cho cacbon disulfua va hop chit c6 cong thirc Re-
X (trong d6, Rg c¢6 nghia giéng nhu duge xac dinh trong cong thirc hoa hoc (I) néu

trén, va X 1a nguyén tir halogen), véi st ¢6 mit ciia bazo, phan tng v6i hop chét c6
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cong thirc héa hoc (VIIT) duédi ddy ma cé thé dugc tdng hop bing phwong phap dugc
mo ta trong tai li€éu (Journal of Medicinal Chemistry 42(12), 2227-2234 (1999)).

A N S
NH (VIII)

(Trong cong thirc, Ar ¢6 nghia giéng nhu dwgc xéc dinh trong cong thirc hoa

hoc (I) néu trén)

Bazo duge st dung cho muc dich nay c6 thé 13, vi dy, hydrua kim loai kiém
nhu natri hydrua, cacbonat nhu kali cacbonat hoic ddng cacbonat, hydroxit kim loai
kiém nhu kali hydroxit hogic natri hydroxit, oxit kim loai nhu ddng oxit hodc magie
oxit, amin bac ba nhu trietylamin, hodc hop chét pyridin duge thé hoic khong dugc
thé nhu pyridin hodc 4-dimetylaminopyridin. Viéc st dung bazo manh nhu Kali t-

butylat 14 dugc wu tién.

Phan ting c6 thé dugc thue hién ma khong c6 mit dung mdi hodic bing cach st
dung dung m6i ma khong 1am anh huéng dén phan ting. Trong trudng hop ma dung
moi dugc st dung, cdc dung mdi nhu amit (vi du, dimetylformamit, dimetylaxetamit),
nitril (vi dy, axetonitril), sulfoxit (vi dy, dimetylsulfoxit), ete (vi du, dietyl ete,
tetrahydrofuran), este (vi du, etyl axetat, butyl axetat), hydrocacbon thom (vi du,
benzen, xylen, toluen), ruou (vi du, metanol, etanol, propanol), keton (vi du, axeton,
metyl etyl keton), hydrocacbon béo (vi du, hexan, heptan, octan), hydrocacbon duoc
halogen héa (vi du, diclometan, cloroform, clobenzen, diclobenzen), hodc nuéc c6 thé
dugc sir dung riéng ré hodc dudi dang hdn hop cia hai hoic nhiéu thanh phén. Viéc st

dung ete nhu tetrahydrofuran 13 dugc vu tién.

Phan tng thuong c6 thé duogc thyc hién & khoang tir -80 dén 100°C, mic du
t6t hon 14 thuc hién phan ting & nhiét d6 ndm trong khoang tir 20 dén 50°C.
Hop chét c6 cong thire hoa hoc (le):
~ Iy
Ar\rNW/'
R1 N| Rae

o (Te)
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(trong do, Ar, R;, Y va Ry 12 giéng nhu dugc xac dinh trén day) co thé thu dugc bﬁng
cach cho hop chét c6 cong thie (IX) dudi ddy phan Gng véi hop chit c6 cong thic
ArCH(R)X (trong d6, ArvaR; 1a giéng nhu dugc xac dinh trén day, va X 1a halogen,

OTs hodc OMs), v6i s ¢6 mat hodc khong c6 mét cia bazo.

HN. U
Y
N__Rae
o (IX)

(Trong phéan tmg, Y va Ry 14 gidng nhu duge xac dinh trén day.)

Khi phan Ung dugc thuc hién véi sy c6 mit cia bazo, bazo ¢ thé 1, vi duy,
hydrua kim loai kiém nhu natri hydrua, cacbonat nhu kali cacbonat hoic natri
cacbonat, hydroxit kim loai kiém nhu kali hydroxit hogic natri hydroxit, amin béc ba
nhu trietylamin, hodc hop chét pyridin duge thé hodc khong dugc thé nhu pyridin hosc

4-dimetylaminopyridin.

Phan tng c6 thé duge thye hién ma khéng c6 mit dung moi hoic bing cach sir
dung dung mdi ma khéng 1am anh hudéng dén phan tng. Trong trudng hop ma dung
moi dugce st dung, cac dung moi nhu amit (vi du, dimetylformamit, dimetylaxetamit),
nitril (vi du, axetonitril), sulfoxit (vi dy, dimetylsulfoxit), ete (vi du, dietyl ete,
tetrahydrofuran), este (vi du, etyl axetat, butyl axetat), hydrocacbon thom (vi duy,
benzen, xylen, toluen), rugu (vi dy, metanol, etanol, propanol), keton (vi du, axeton,
metyl etyl keton), hydrocacbon béo (vi duy, hexan, heptan, octan), hodc hydrocacbon
duoc halogen héa (vi du, diclometan, cloroform, clobenzen, diclobenzen) c6 thé duoc
str dung riéng r& hoic dudi dang hdn hop ciia hai hodc nhidu thanh phan. Viée sir dung

axetonitril 1a dugc wu tién.
Phan tmg thudng c6 thé dugc thuc hién & khoang tir 0 dén 200°C, miic du t6t
hon 13 thém chit phan Gng & nhiét do tir 20 dén 40°C, va thuc hién pham ting & 60 dén

80°C.

Céc hop chét c6 cong thirc (IX) trén ddy c6 thé thu dwoc bang cach cho hop
chét co cdng thirc Rye-C(=0)X, Rye-C(=0)OC(=0)R4e hodc R4C(=0O)OR’ (trong d6, X
1a nguyén tr halogen, OTS hodc OMs; R’ 1a nhom C,¢ alkyl; va Ry, 1a nhu dugce xéc
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dinh trén day) phan ing v6i hop chit c6 cong thirc (IXa) dudi day, véi sy c6 mit hodc

khong c6 mit cia bazo.

)

Y
N~

Hz  (IXa)

Zz

(Trong cong thire, Y 1a nhu dugce x4c dinh trén day)

Khi phan tng dugc thuc hién véi sy ¢6 mét cia bazo, bazo ¢ thé 13, vi dy,
hydrua kim loai kiém nhu natri hydrua, cacbonat nhu kali cacbonat ho#c natri
cacbonat, hydroxit kim loai kiém nhu kali hydroxit hodc natri hydroxit, amin bac ba
nhu trietylamin, hoic hop chét pyridin duge thé hogic khong dugc thé nhu pyridin hoic

4-dimetylaminopyridin.

Phéan tmg c6 thé duoc thuc hién ma khéng c¢6 mit dung médi hoic bang cach sir
dung dung mdi ma khong 1am anh hudng dén phan ung. Trong truong hop ma dung
moi dugce st dung, cdc dung mdi nhu amit (vi dy, dimetylformamit, dimetylaxetamit),
nitril (vi dy, axetonitril), sulfoxit (vi du, dimetylsulfoxit), ete (vi du, dietyl ete,
tetrahydrofuran), este (vi du, etyl axetat, butyl axetat), hydrocacbon thom (vi du,
benzen, xylen, toluen), rugu (vi du, metanol, etanol, propanol), keton (vi dy, axeton,
metyl etyl keton), hydrocacbon béo (vi du, hexan, heptan, octan), hydrocacbon dugc
halogen hoa (vi du, diclometan, cloroform, clobenzen, diclobenzen), hodc nudc ¢6 thé
dwogc sir dung riéng r& hodic dudi dang hdn hop ciia hai hoic nhiéu thanh phén. Viéc st

dung dimetylformamit, axetonitril, ete, diclometan hodc cloroform 1a dwoc uu tién.

Phan Ung thuong cé thé dugc thuc hién & khoang tir -80 dén 100°C, mic du

t6t hon 1a thuc hién phan tng & nhiét d6 nim trong khoang tir 20 dén 50°C.

Hop chit ¢6 cong thire (IX) trén ddy con c6 thé thu dwoc bang cach cho hop
chét c6 cong thirc (IXa) trén ddy phan ing véi axit carboxylic c6 cong thirc Rye-COOH
(trong d6, Ry, 13 gibng nhu duge xac dinh trén ddy) bang cach sir dung tac nhan loai

nudc-ngung tu, véi sy ¢6 mat hodc khdng ¢6 mit ctia bazo.

Hop chdt carbodiimit nhu dixyclohexylcarbodiimit hodc 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua c¢6 thé dwgc st dung 1am tic nhén loai

nudc-ngung tu.
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Khi phan tmg duge thuc hién véi sy c6 mit cia bazo, bazo ¢6 thé 13, vi dy,
cacbonat nhu kali cacbonat hodc natri cacbonat, amin béc ba nhu trietylamin, hodc hop

chét pyridin duoc thé hoic khong duoc thé nhu pyridin hoic 4-dimetylaminopyridin.

T6t hon 13, phéan tng dugc thyc hién bz‘?mg cach st dung dung méi. Vi dy, amit
(vi du, dimetylformamit, dimetylaxetamit), nitril (vi du, axetonitril), sulfoxit (vi duy,
dimetylsulfoxit), ete (vi du, dietyl ete, tetrahydrofuran), este (vi dy, etyl axetat, butyl
axetat), hydrocacbon thom (vi dy, benzen, xylen, toluen), keton (vi du, axeton, metyl
etyl keton), hydrocacbon béo (vi du, hexan, heptan, octan), hoéc hydrocacbon duogc
halogen héa (vi duy, diclometan, cloroform, clobenzen, diclobenzen) c6 thé dugc s
dung riéng ré& hoic dudi dang hdn hop cla hai hoic nhiéu thanh phe‘“ln. Vige st dung

diclometan hodc cloroform 1a dugc wu tién.

Phén tng thudng cé thé dugc thyc hién & khoang tir -80 dén 100°C, mac du

t6t hon 1a thuc hién phan ng & nhiét d6 nim trong khoang tir 20 dén 50°C.

Céc hop chit c6 cong thire (Ie) trén day c6 thé thu dugc bang cach cho hop
chit c6 cong thirc Rye-C(=0)X, Rye-C(=0)OC(=0)Ry, hoic R4e-C(=0)OR’ (trong do,
X la nguyén tir halogen, R’ 1a nhém C,.¢ alkyl, va R4 12 nhu duge xéc dinh trén day)
phan tng v6i hop chit cé cong thirc (IXb) dudi ddy hodc mubi ciia né, voi sy co mit
hodc khong c6 mit ctia bazo.

Ry &

N—:—Y

Ar
NH  (IXb)

(Trong cong thuc, Ar, Ry va Y 1a nhu dugce xéc dinh trén day)

Khi phan tng duoc thyc hién véi su ¢6 mit cia bazo, bazo ¢6 thé 13, vi duy,
hydrua kim loai kiém nhu natri hydrua, cacbonat nhu kali cacbonat hodc natri
cacbonat, hydroxit kim loai kiém nhu kali hydroxit hodc natri hydroxit, amin bac ba
nhu trietylamin, hogic hop chét pyridin dugc thé hoic khong duge thé nhu pyridin hoic
4-dimetylaminopyridin.

Phén tng cé thé duoc thuc hién ma khong c6 mat dung moi hoac bﬁng cach sur
dung dung mo6i ma khong 1am anh hudéng dén phan Gmg. Trong truong hop ma dung
moi dugce st dung, cdc dung mdi nhu amit (vi dy, dimetylformamit, dimetylaxetamit),

nitril (vi dy, axetonitril), sulfoxit (vi du, dimetylsulfoxit), ete (vi du, dietyl ete,
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tetrahydrofuran), este (vi du, etyl axetat, butyl axetat), hydrocacbon thom (vi du,
benzen, xylen, toluen), rugu (vi du, metanol, etanol, propanol), keton (vi du, axeton,
metyl etyl keton), hydrocacbon béo (vi dy, hexan, heptan, octan), hydrocacbon dugc
halogen héa (vi dy, diclometan, cloroform, clobenzen, diclobenzen), hodc nudc ¢ thé
dugc sir dung riéng r& hodc dudi dang hdn hop ciia hai hoc nhidu thanh phéan. Viée sir

dung dimetylformamit, axetonitril, ete, diclometan hoac cloroform 1a dugc wu tién.

Phén g thudng c6 thé dugc thuc hién & khoang tir -80 dén 100°C, mic du

t6t hon 12 thuc hién phéan ing & nhiét d6 ndm trong khoang tir 20 dén 50°C.

Céc hop chét c6 cong thire (Ie) trén ddy con c6 thé thu duge bang céach cho
hop chit c6 cong thirc (IXb) trén ddy hosic mubi ciia n6 phan tng véi axit carboxylic
c6 cong thirc Rye-COOH (trong d6, Ry, 1a nhu duge x4c dinh trén day) bﬁng cach st .

dung tac nhén loai nudc-ngung tu, véi sy cd mit hodc khong cd mit cia bazo.

Hop chit carbodiimitnhu dixyclohexylcarbodiimit hodc 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua ¢6 thé dwoc sir dung 1am tic nhan loai

nudc-ngung tu.

Khi phan Ung dugc thyc hién vdi sy ¢6 mat cia bazo, bazo co thé 13, vi du,
cacbonat nhu kali cacbonat ho#c natri cacbonat, amin bac ba nhu trietylamin, hodc hop

chit pyridin dugc thé hoc khong dugc thé nhu pyridin hodc 4-dimetylaminopyridin.

Tét hon 13, phan Gmg dugc thuc hién bing cach sir dung dung mdi. Vi dy, amit
(vi dy, dimetylformamit, dimetylaxetamit), nitril (vi du, axetonitril), sulfoxit (vi duy,
dimetylsulfoxit), ete (vi dy, dietyl ete, tetrahydrofuran), este (vi du, etyl axetat, butyl
axetat), hydrocacbon thom (vi du, benzen, xylen, toluen), keton (vi dy, axeton, metyl
etyl keton), hydrocacbon béo (vi du, hexan, heptan, octan), hodc hydrocacbon dugc
halogen hoéa (vi dy, diclometan, cloroform, clobenzen, diclobenzen) cé thé duoc st
dung riéng r& hogc duéi dang hdn hop ctia hai hogc nhidu thanh phin. Viéc st dung

diclometan hodc cloroform la dugc vu tién.

Phan tng thudng c6 thé duoc thuc hién & khoang tir -80 dén 100°C, mic du

t6t hon 14 thyc hién phan ng & nhiét d6 ndm trong khoang tir 20 dén 50°C.

Céc hop chit c6 cong thire (IXb) trén day c6 thé thu dugce bang céch cho hop
chét ¢6 cong thirc (IXa) trén day phan tmg véi hop chét co cong thic ArCH(R )X
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(trong d6, Ar, R; va X 1a nhu duge x4c dinh trén day), v4i sy ¢6 mit hodc khong c6

mat cda bazo.

Khi phén @mg dugc thyc hién véi sy c6 mit cia bazo, bazo cé thé 14, vi du,
hydrua kim loai kiém nhu natri hydrua, cacbonat nhu kali cacbonat hoic natri
cacbonat, hydroxit kim loai kiém nhu kali hydroxit hodc natri hydroxit, amin bic ba
nhu trietylamin, ho#c hop chit pyridin dugc thé hoic khong dugc thé nhw pyridin hodc

4-dimetylaminopyridin.

Phan ng c6 thé dugc thuc hién ma khdng c6 mit dung méi hoidc béng cach sir
dung dung moi ma khong lam anh huéng dén phan tng. Trong truong hgp ma dung
mdi dugc st dung, cidc dung moi nhu amit (vi dy, dimetylformamit, dimetylaxetamit),
nitril (vi du, axetonitril), sulfoxit (vi du, dimetylsulfoxit), ete (vi du, dietyl ete,
tetrahydrofuran), este (vi duy, etyl axetat, butyl axetat), hydrocacbon thom (vi du,
benzen, xylen, toluen), rugu (vi du, metanol, etanol, propanol), keton (vi dy, axeton,
metyl etyl keton), hydrocacbon béo (vi dy, hexan, heptan, octan), hydrocacbon dugc
halogen hoéa (vi duy, diclometan, cloroform, clobenzen, diclobenzen), hoic nuéc co thé
dugc st dung riéng r& hodc dudi dang hdn hop ciia hai hodc nhidu thanh phin. Viéc sir

dung dimetylformamit, axetonitril, ete, diclometan hodc cloroform 1a dugc wu tién.

Phan tmg thudng c6 thé dugc thuc hién & khoang tlr -80 dén 100°C, mic du

t6t hon 13 thyuc hién phéan tmg & nhiét d6 ndm trong khoang tir 20 dén 50°C.

Trong trudng hop ma hop chit ¢6 cong thirc (Ie) duoc tdng hop qua hop chét
c6 cong thire (IX) tlr hop chit c6 cong thirc héa hoc (IXa), hodc trong tredng hop ma
(Ie) duoc tdng hop qua (IXb) tir hop chét c¢6 cong thirc héa hoc (IXa), phan tmg c6 thé
dugc thyc hién lién tuc ma khong loai bd hop chét c6 cong thire (IX) hodc (IXb), hoidc
phén &g tir hop chat c6 cong thirc (IXa) thanh (Ie) ¢6 thé dugc dé tién hanh ddng thoi

trong cung mot binh phén Ung.
Vi du thire hién sang ché

Tiép theo, sang ché s& dugc minh hoa ddy du hon dudi day bang cac vi dy

thuc hién, mdc du sang ché khong bi gi¢i han bdi nhitng vi du thyc hién nay.
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Vi du tham chiéu 1: 2-clo-5-[N-(2-metylthioetyl)Jaminometylpyridin (hgp chét 23)

2-Metylthioetylamin  (3,0g, 33mmol) dugc hoa tan trong 25ml
dimetylformamit khan, tiép theo d6 5,3g (33mmol) 2-clo-5-clometylpyridin, 1,6g natri
hydrua 60% (trong lugng tinh, 950mg; 40mmol) dugc thém vao theo trinh ty nay, va
viéc khudy & 70°C dugc thuc hién trong 90 phtt. Hon hop phan tng duoc 1am lanh
dén 0°C va phan tng dugc hoan thanh bang cch thém khoang 30ml nude timg it mét,
sau d6 hdn hop phan ung dugc chiét hai 1an bing khoang 50ml diclometan. Pha
diclometan duoc 1am khé trén magie sulfat khan, ¢ dic, va tinh ché tiép bang cach séc
ky cot trén silicagel (hexan/etyl axetat = 1:1 — etyl axetat — diclometan/metanol =

1:19 — diclometan/metanol = 1:10), dé thu dugc 4,6g hop chéit dich (hiéu sudt, 64%).

Vi du téng hop 1: 2-clo-5-[N-xyano-N-(2-metylthioetyl)]Jaminometylpyridin (hop chit
1)

Dietyl ete khan, 4ml, dugc thém vao 123mg (1,16mmol) xyanogen bromua, va
hén hop phan tng dwoc lam lanh dn 0°C. 250mg (1,16mmol) 2-clo-5-[N-(2-
metylthioetyl)Jaminometylpyridin (vi du tham chiéu 1) dugc hoa tan trong 3ml dietyl
ete khan, va 95mg (1,16mmol) natri axetat dugc thém vao hdn hop nay theo dung trinh
tu, tiép theo d6 hé phan (mg dugc khudy qua dém & nhiét d6 phong. Tiép theo, khoang
10ml dung dich natri hydroxit 1% trong nuéc duge thém vao hén hop phan tng va hén
hop phan tng dwgc khudy trong 1 gio, tiép theo d6 khoang 20ml dietyl ete dugc thém
vao va budc chiét long-16ng dugc thuc hién. Pha dietyl ete dugc rira bﬁng, theo trinh
tu, khoang 10ml nuwdc va khoang 10ml dung dich axit clohydric 1%, rdi 1am khé trén
magie sulfat khan va c6 dic dudi ap suét giam, dé thu dugc 209mg hop chit dich (hiéu
suét, 75%).

Vi du téng hop 2: 2-clo-5-[N-formyl-N-(2-metylthioetyl)]Jaminometylpyridin (hop
chét 29)

Etyl format (10ml) dugc thém vao 132mg (0,61mmol) 2-clo-5-[N-(2-
metylthio)etylJaminometylpyridin (vi du tham chiéu 1), va hé phan tng dugc hdi luu
trong 3 gid. Ngay luc d6, hdn hop phan tmg dugc dua vé nhiét dd phong, dung méi
duoc cit dudi 4p sudt giam, va bude tinh ché dugc thuc hién bang phép séc ky cot trén
silicagel (hexan/etyl axetat = 7:3 — 1:1), dé thu dugc 159mg hop chét dich (hiéu suit,
81%).
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Vi du tdng hop 3: 2-Clo-5-[N-trifloaxetyl-N-etylJaminometylpyridin (hop chét 21)

Dung dich chirta 140mg (0,67mmol) anhydrit trifloaxetic dugc hoa tan trong
5ml diclometan khan dugc thém timg giot trong diéu kién lam lanh bang nuéc d4 vao
dung dich chira 120mg (0,70mmol) etyl-(2-clo-5-pyridylmetyl)amin dugc téng hop
bing phuong phép duwgc md ta trong Cong bd don yéu clu clp patent My sb
2009306041 va 101mg (1mmol) trietylamin dugc hoa tan trong Sml diclometan khan.
Sau khi thém ting giot, hé phan ting dugc khudy qua dém & nhiét d6 phong, tiép d6
hén hop phan tmg dugc rira bing, theo trinh tu, dung dich natri hydroxit 1% trong
nudc dugc lam lanh béng nudc d4, nude, dung dich axit clohydric 1%, rdi dén nuéc,
va tiép theo 1am kho trén magie sulfat khan. Dung moi duge cit dudi 4p suét giam, dé

thu duoc 107mg hop chét dich (hiéu suét, 78%).
Vi du téng hop 4: 2-clo-5-(N-xyano-N-2-isopropyl)aminometylpyridin (hop chit 15)

Axeton (2ml) va 1ml metanol dugc thém vao 50mg (0,26mmol) 2-clo-5-
aminoetylpyridin, 43mg (0,52mmol) natri axetat dugc thém vao, va hdn hgp phan tng
dwoc khudy & nhiét @6 phong trong 4 gidr. Tiép theo, 30mg (0,78mmol) natri bohydrua
duoc thém vao, va hdn hop phan tng dwgc khudy & nhiét d6 phong trong 1 gir. Hon
hop phan tng dugc loc va rdi duge cd dic, sau do etyl axetat va nude duge thém vao
va budc chiét l6ng-16ng dugc thuc hién. Pha hitu co dugc lam kho trén magie sulfat
khan, tiép d6 duoc c¢b dic va tinh ché tiép trén dia TLC (Thin Layer Chromatography:
Séc ky 16p moéng) diéu ché, d& thu dwgc 17mg 2-clo-5-[N-(2-isopropylaminometyl)]
pyridin (hidu suét, 36%).

Bing cach st dung 57mg 2-clo-5-[N-(2-isopropylaminometyl)]pyridin tao
thanh, 54mg hop chét dich (hiéu suit, 47%) thu dugc bang phwong phép dugc mo ta
trong vi du téng hop 1.
Vi du téng hop 5: 2-clo-5-[N-xyano-N-(2-propargyl)Jaminometylpyridin (hop chit 42)

2-Clo-5-aminoetylpyridin (1,50g, 10,6mmol) dugc hoa tan trong 10ml
dimetylformamit khan, tiép d6 486mg (trong lugng tinh, 292mg; 12,7mmol) natri
hydrua 60% va 1,25g (10,6mmol) propargyl bromua dugc thém vao theo trinh ty nay,
va viéc khudy dugc thuc hién & 70°C trong 3,5 gid. Hén hop phén Ung duoc dua tro
lai nhiét do phong va phan ung dugc ngimg bang cach thém tir tir nude, sau d6 hdn

hop phan tmg dugc chiét bing etyl axetat. Pha etyl axetat dugc lam kho trén magie

-66-



26465

sulfat khan va tiép theo cd dic, tiép d6 dugc tinh ché bing cich sic ky cot trén
silicagel (hexan/etyl axetat = 1:1), dé thu dugc 892mg 2-clo-5-[N-(2-
propargyl)Jaminometylpyridin (hi¢u suét, 47%).

Bing cich st dung 60mg 2-clo-5-[N-(2-propargyl)]aminometylpyridin tao
thanh, 20mg hop chét dich (hidu suét, 30%) thu dugc bing phuong phap dwgc mb ta
trong vi du téng hop 1.

Vi du tdng hop 6: 2-clo-5-[N-xyano-N-(6-clo-3-pyridylmetyl)Jaminometylpyridin
(hop chit 17)

6-Clo-3-clometylpyridin (648mg, 4mmol), dung dich amoni xyanua 50%
trong nude (100mg), va kali cacbonat (590mg, Smmol) dugc tao huyén phii trong
axetonitril (20ml), va hdn hop phan tmg dwoc hdi luu trong diéu kién dun néng trong
40 gio. Dich c6 dic dugc loc trong khi con néng, dich loc dugc c6 dic, va phén cidn
duoc rira bang ete va nude. Hon hop nhét dugce téi két tinh tir mdt lwong nhé metanol,
@& thu dugc 28mg hop chét dich.

'H-NMR (CDCl;, 8,ppm): 4,17 (4H, s), 7,40 (2H, d), 7,68 (2H, dd), 8,31 (2H,
d);

IR (InfraRed: Hong ngoai): 2207 (CN);

MS: m/z =293 (M+H).

Vi du tdng hop 7: 4-clo-[N-xyano-N-(4-clobenzyl)Jaminometylbenzen (hop chét 55)

Hop chit dich thu dugc véi luong 450mg (hiéu sudt, 15%) tir 1,61g 4-
clobenzyl clorua bing phuong phép twong tu nhu phwong phap dwugc néu trong vi du

tbng hop 6.
'H-NMR (CDCls, 8,ppm): 4,10 (2H, s), 7,23 (2H, d), 7,36 (2H, d);
MS: m/z = 291 (M+H).

Vi du tdng hop 8: N-[1-(6-clo-3-pyridyl)etyl]-N-xyanoetylamino (hop chét 18)

6-Clo-3-axetylpyridin (1,03g, 0,3mmol) va dung dich etylamin-metanol 30%
(1,0ml) dwoc tron v6i 8ml cloroform, va hdn hop phan ting duge dwa vao hdi lvu. Sau
8 gio, 1ml dung dich etylamin-metanol 30% dugc thém vao va viéc khqu duoc tiép

tuc trong 12 gi¢ & cung nhiét d9. Cloroform duogc cht va phén can dugc hoa tan trong
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10ml metanol, tiép d6 dugc 1am lanh bing nudc da. Natri bohydrua (1g) dugce thém
vao timg it mot, va hé phan ing dwoc khudy qua dém. Metanol duoc cit, va phan cin
duoc chiét bang axetonitril. Tiép theo, dich chiét dugc co dic duéi ap sudt giam. Budc
chiét bing axetonitril va c6 dic dudi ap suit giam duoc lap lai hai 1an nita, tiép theo d6
phan cin dugc hoa tan trong cloroform, dwgc rira bing dung dich NaOH 1% trong
nuéce, va pha cloroform dugc 1am khé trén KOH ran. Cloroform duoc cit dudi ap sut
giam, dé thu dugc 790mg san phdm N-[1-(6-clo-3-pyridyl)etyl]-N-etylamin tho (do
tinh khiét, 80%).

Bing cach sir dung 100mg N-[1-(6-clo-3-pyridyl)etyl]-N-etylamin thé vira thu
duoc, 55mg (hidu suit, 60%) san phdm dich thu duoc bing phuong phap duge md ta
trong vi du téng hop 1.

'H-NMR (CDCls, 8,ppm): 1,25 (3H, t), 1,66 (3H, d), 2,91 (2H, m), 4,14 (1H,
q), 7,37 (1H, d), 7,73 (1H, dd), 8,30 (1H, d);

IR: 2211 (CN), 2206 (CN).

Vi du tdng hop 9: 2-[N-(6-clo-3-pyridylmetyl)xyanamit]etyl metylcarbonotrithioat
(hop chét 6)

Kali t-butylat (112mg, 1mmol) dugc thém vao dung dich chira (6-clo-3-
pyridylmetyl)-2-imino-1,3-thiazolidin (228mg, 1mmol), dugc téng hop bing phwong
phép dugc md ta trong tai li¢u (Journal of Medicinal Chemistry, 42(12), 2227 (1999)),
trong 15ml tetrahydrofuran, va hdn hop phéan tng dwoc khudy trong 30 phut & nhiét do
phong, tiép theo d6 228mg (3mmol) cacbon disulfua dugc thém vao ting it mot va
viéc khudy duoc tiép tuc trong 1 gid. Metyl iodua (142mg, Immol) duoc thém timg
giot vao va h¢ phan tng dugc khudy trong 2 gio. Chét rin khong tan dugc loai bd bﬁng
cach loc qua Xelit, va dich loc dugc c6 dic dudi ap suét giam. Hop chit dich dugc
tach ra dudi dang du mau vang tir phin cin nhét bang cach sic ky cot trén silicagel
bing céch sir dung etyl axetat/hexan (1:1 theo ty 1¢ thé tich) 1am dung méi rira giai.
Hiéu suét 14 130mg (41%).

'H-NMR (CDCL, 8,ppm): 2,76 (3H, s), 3,31 (2H, t), 3,63 (2H, 1), 4,28 (2H, s),
7,38 (1H, d), 7,73 (1H, dd), 8,35 (1H, d);

IR: 2211 (CN).
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Vi du téng hop 10: 2-clo-5-[N-triflosulfonyl-N-(2-propynyl)Jaminometylpyridin (hop
chét 152)

Mot lugng 104mg (0,58mmol) 2-clo-5-[N-(2-propynyl)]aminometylpyridin
thu duoc theo phwong phap dwoc mé ta trong vi du tdng hop 5 dwoc hoa tan trong
10ml diclometan khan, 191ul (1,16mmol, 326mg) anhydrit triflosulfonic dugc thém
vao, va hdn hop phan ung dugc khudy & nhiét do phong trong 2 gid. Sau khi hoan
thanh phan tng, hdn hop phan (mg dugc pha lodng bing cach thém diclometan, tiép d6
duoc rira bing, theo trinh ty, dung dich natri hydroxit 1% trong nuéc va dung dich axit
clohydric 1% trong nuéc, va tiép theo 1am kho trén magie sulfat khan, c6 dic dudi ap
sudt giam, va duoc tinh ché bing cach sic ky cot trén silicagel (hexan/etyl axetat =

2:8), d& thu dwgc 55mg hop chét dich (hiéu sudt, 30%).

Vi du tdng hop 11: 2-clo-5-[N-xyano-N-(xyclopropylmetyl)]aminometylpyridin (hop
chét 71)

N-[(6-clopyridin-3-yl)metyl]xyanamit (30mg, 0,18ml) duoc tdng hop bing
phuong phép trong vi du so sanh dugc hoa tan trong 3ml dimetylformamit khan, 10mg
natri hydrua 60% (trong lugng tinh, 6mg; 0,26mmol) dugc thém vao, va hdn hgp phin
tmg dugc khudy & nhiét d6 phong trong 20 phut. Tiép theo, 52ug (0,57mmol)
(clometyl)xyclopropan va Smg kali iodua dugc thém vao theo trinh tw nay, va hdn hop
phan tmg dugce khudy & nhiét d6 phong trong 20 gid. Sau khi hoan thanh phan tmeg,
phan tmg duoc ngimg bang cach thém mdt lvgng nhé nude vao hdn hop phan tng, va
buéde chiét 16ng-16ng duogc thuc hién bing dung dich axit clohydric 1% va etyl axetat.
Pha hitu co dugc rira bing dung dich axit clohydric 1%, rdi 1am khé trén magie sulfat
khan, c¢6 dac dudi ap suét giam, va dugc tinh ché trén dia TLC diéu ché (1 dia 0,5mm;
duoc rira giai bing hexan/etyl axetat = 1:1, dé thu dugc 18mg hop chét dich (hiéu suét,
45%).

Vi du tong hop 12: 2-[N-(6-Clo-3-pyridylmetyl)xyanamit]etyl O-etylcarbonodithioat
(hop chét 86)

1,2-bis(tosyloxy)etan (8,86g; 24,0mmol) dugc hoa tan trong 100ml
dimetylformamit khan, tiép theo d6 2,00g (12,0mmol) N-[(6-clopyridin-3-
yl)metyl]xyanamit dugc tdng hop bing phuong phap trong vi du so sénh, 500mg NaH
60% (trong luong tinh, 300mg; 13,2mmol) va 44mg KI dugc thém vao theo trinh tu
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ndy trong diéu kién 1am lanh bing nu6c d4, va hé phan tng duoc khudy & nhiét do
phong trong 80 phut. Sau khi hoan thanh phan Ung, metanol dugc thém vao ting it
mot & 0°C, tiép d6 phan timg dwgc ngimg bang cach thém nude. Tiép theo, etyl axetat
va dung dich axit clohydric 1% dugc thém vao hé phan ting va budc chiét 16ng-1ong
duoc thuc hién. Pha hitu co dugc rira biang dung dich axit clohydric 1%, lam kho trén
magie sulfat khan va ¢ dic dudi ap suét giam, tiép d6 dwgc tinh ché bang cach sic ky
cot trén silicagel (hexan/etyl axetat = 2:8 — 6:4). Khi cdc phan doan chtra hop chét
dich dugc thu gom va cd dédc, dimetylformamit con lai trong dich cd dic. Do d6, mét
lwong nho etyl axetat duoc thém vao va dich ¢b dic duge rira hai 14n béng bﬁng dung
dich axit clohydric 1%, rdi 1am kho trén magie sulfat khan va c¢6 diic dudi ap sudt giam
dé loai bd  dimetylformamit, dé  thu dugc 1,43g  2-[N-(6-clo-3-
pyridylmetyl)xyanamit]etyl 4-metylbenzensulfonat (hop chit 84). Hiéu suét 14 33%.

Axetonitril khan (3ml) dugc thém vao 45mg (0,28mmol) kali etyl xantat, dung
dich choa 50mg (0,14mmol) 2-[N-(6-clo-3-pyridylmetyl)xyanamit]etyl 4-
metylbenzensulfonat dugc tbng hop bang phwong phép duge mé ta trén ddy duge hoa
tan trong 2ml axetonitril duge thém vao d6, va hdn hop phan ing dugc khudy & 50°C
trong 50 phit. Sau khi hoan thanh phan ing, hdn hop phan tng duge co dic dudi ap
sudt giam, etyl axetat va dung dich axit clohydric 1% duogc thém vao, va budc chiét
1ong-1éng duge thue hién. Pha hitu co dugc 1am khd trén magie sulfat khan, rdi dugc
c¢d dic dudi ap suét giam, duge tinh ché trén dia TLC diéu ché (1 dia 0,5mm, budc
chiét 16ng-1éng with hexan/etyl axetat = 2:3), d thu dugc 23mg hop chit dich (hiéu
suét, 18%). |

Vi du tdng hop 13: 2-[N-(6-clo-3-pyridylmetyl)xyanamit]etyl
benzyl(etyl)carbamodithioat (hop chét 85)

Benzyl etyl amin (55mg, 0,41mmol) dugc hoa tan trong Sml tetrahydrofuran
khan, 46mg (0,41mmol) kali t-butylat dwoc thém vao, va hdn hop phan tng dugc
khudy & nhiét do phong trong 20 phit. Tiép theo, 49pg (62mg, 0,41mmol) cacbon
disulfua, 50mg  (0,14mmol)  2-[N-(6-clo-3-pyridylmetyl)xyanamit]etyl — 4-
metylbenzensulfonat (hgp chit 84) dugc tdng hop bing phuong phép cia vi du tdng
hop 12 dugc hoa tan trong 3ml tetrahydrofuran khan, va Smg kali iodua duoc thém
vao theo trinh tu ndy, va hé phan tng dugc khudy & 40°C trong 1 gi0. Sau khi hoan
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thanh phan tng, mot lugng nho nudc dugc thém vao dé ngimg phan tng, hdn hop
phan Umg dugc loc béng cach sit dung Xelit, va dich loc dugc c6 dac. Dich cd dic
dugc tinh ché bang cach sic ky cot trén silicagel (hexan/etyl axetat = 7:3), dé thu dugc
41mg hop chét dich (hidu sut, 72%).

Céc bang tir 6 dén 9 dudi ddy thé hién dit liéu phd trén cac hop chét thu dugc
trong cc vi du tdng hop tir 1 dén 13 va trén cac hop chéit khac thu dugce theo phuong
phép tuong tu

Trong céc bang nay, cac phuong phép tdng hop 13 duwoc tham chiéu nhu sau.

A: Phuong phép tuwong tu véi phuong phép duoc str dung trong céc vi du tong
hop tir 1 dén 5 va 10;

B: Phuong phap twong tw v6i phwong phép dugc st dung trong céc vi du tong

hop 6 va 7;

C: Phuong phép tuong tu véi phwong phap dugc sir dung trong vi du tdng hop

8;

D: Phuong phép tuong tw véi phuong phap dugc st dung trong vi du téng hop
9;

E: Phuong phép tuong tw v6i phuwong phép duge sir dung trong vi du téng hop
11;

F: Phuong phap tuong tw véi phuong phap duge sir dung trong cac vi du téng
hop 12 va 13.
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Béang 6
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772 _(iH. o). 833 (IH& e
34 A 213 (GH, s). 290 (3H, 0. 304 QH, 4 419 2H 9. 744 (H D 81T (OH ddL847 (H.d) wiz = 361 (M+H)
3 A 126_GH, 0. 298_QH, @) 419 (N, %, 735 (H,m) iz = 161 (M+H)
36 A 120 (H, t 300 OH g, 422 QH 3, 736 OH ddy 77314, 48, 836 (IH d).862 (H 80 miz = 162 (M+H)
37 A 127 (GH, . 3 @H, q) 416 2H 9 727 QH, 4, 735 (3H.d) iz = 195 (MHH)
39 A 192 GH, 52 210 218 {3H, 5, 328 343 QH 0, 450 459 @H 8. 729(5H m)
4 A 107 (3H,m), 335 (24, m), 1M (H, s), 447 (2, s}, 728 (SH,m)
41 A 125 (H 0 299 CH @ 420 PH s, %01 (Hm) 725 (H.m) 736 (IH m) oz = 167 (M)
2 A 259 (IH, 0, 381 (H, &). 430 (2H, s, 740 (I, dy 773 (1H, &), 839 (IH.4) méz = 206 (M+H)
43 A 362 (H, ddi 419 QH, 5, S0H, dix), SKS (H, widy 739 (IH. &), THOH G, 833 (H.4 vz = 208 (M+H)
i A 410 O, 5 417 (20 5. 733 (6H, m). 765 (IH. dd). 823 (1H.4) 1z ~ 258 (M+H)
43 A 132 QW 4, 300 QU g, 425 2l v, 750 (Hm), 7264 GH.m) miz = 186 (M+H)
%% A 32 GH, B 306 (2H, @ 431 @, s, 775 (H d% 793 {il, od\ 868 (1K 4) Tz = 230 (M+H)
47 A 204 GH, ). 278 (H (. 325 (3L © 438 QW 5. 776 (IH, d) 797 (H, dd 872 (1H.d) Tz = 276 (MH)

-72-




26465

2
Béang 7
. |Phuong phip f IR(KBr, v, em™)
Hop chat s6 u’mghop NMR (CDCl;, 8, ppm) hofic MS
> : 3 2H, 1), 4,38 L, s}, 7,75 (1H, d),7,96 (1H, d),
.8 A 126 GH, 1), 2,56 (H,m), 281 (H, q), 3.24 (2H, 1), 438 (H, s) an, @, 7968, o, [
871 (lH,s)
275 @H, 1, 305 @H, 1y, 373 @H, 8), 420 (H, 5), 618 (IH, d), 631 (IH, dd).7.35
49 fz. =308 (M+H
A (H, d), 738 (IH, d), 771 (1H, dd), 831 (IH,d) m/z = 308 (M+H)
2 2 (
0 R :;65 @H. 0, 299 @H, 0,372 @H s 411 QH 5). 730 GHm), 764 (H 0826 (B, | o0
v 'H 3 13
o A B4 @Hm, 348 QHm, 43 QH s, T3 (K O, 760 Qhm). 170 @Hm.TeH, [
m). 833 (IH,d)
52 302 (H, td), 3,17 (2H, td), 418 (H, s), 731 (6H, m), 768 (IH, dd), 8,25 (1H.m) w/z = 304 (M+H)
343 (2H, 1, 419 (@H, 1. 435 (2H, 5), 688 (H, d), 7,02 (IH,m), 731 GHm),772(H,
53 A vz =288 (M+H
dd). 836 (IH,d) vz ( )
201 GH, ), 317 @QH, 6, 3,50 (H, q), 424 (H, s), 592 (IH, brs), 7,39 (H, d),7.69 _
s =253 (M+H
4 A (1H, dd), 836 (IH.d) mfz =253 (M+H)
55 B 408 (4H, 5), 7723 (4H, d), 736 (d4H,d) /2= 201 (M+H)
57 E 2,96 (2H, 1, 320 (H. 1), 407 (H, s), 717 (H,m). 729 (@dH,m), 748 (iH, dd),8,18 (iH,d)|mz=272 (M+H)
343 (2H, 1), 498 (2H, s), 4,53 (2H, 1), 733 (iH, d), 747 (1H,m), 7,60 (IH,m), 7,71 (1H,
E 7= 3 +H
38 E dd), 803 (H,m), 835 (IH,d) m/z=316 (M+H)
59 E 398 (@H, s), 436 (QH, 5), 745 (1H, d), 7,74 (IH, dd), 842 (IH.d) m/z = 207 (M+H)
6l E 211 (H, 5), 328 (2H, 1), 427 (4H, m). 740 (IH, d), 771 (IH, dd), 836 (IH,d) /2 = 254 (M+H)
62 E 225 GH, 8, 417 QH, ), 433 (H, s, 739 (I, d), 7,72 (H, dd), 837 (IH.d) 1wz =228 (M+H)
68 E 221 (IH, dd), 2,58 (14, dd), 3,08 H.m), 332 (IH, dd), 431 (H, dd), 739 (IH, d),7.72
(IH, dd), 836 (1H,d)
6 B 2,60 (1H. dd). 2.88 (H,m), 321 (IHm), 349 (IH, dd), 431 (H, s), 7,38 (IH, d),7,74 (IH,
dd), 839 (IH,d)
0 5 270 (H, 9, 330 @H, 0, 3,73 (H, s), 425 (2H, s, 738 (IH, d), 772 (IH, dd), 835 (1H,
N d)
027 (@H,m), 0/66 (H,m), 1,06 (IH,m), 288 (2H, d), 426 (H, s), 740 (IH, d),7.75(IH, o
7 E d. 834 GH.Q iz =222 (M+H)
72 A 204 _GH, 5). 277 QH. 1), 323 (QH. 1), 428 (3H, 5). 7.87 (IH d). 828 (IH.d) Wz = 276 (M+H)
169 GH, d), 290 GH, s), 2,77 (H, m), 308 @H m), 423 (IH, g, 738 (IH d),7,76(IH, _
7 = 256 (M+1H
» N dd), 8,33 (iH,d) m/z = 256 (M+H)
74 A 215 GH, ) 275 @H, 1), 323 (QH, 1, 424 @QH, s), 751 (IH,s) /2= 248 (M+H)
75 A 127 (H, 1), 2,58 (2H. q), 278 (2H, 1), 321 (H, 1), 442 @H, 5), 751 (lH,3) m/z = 262 (M+H)
2H, 92 (4H,m), 3,6 . m), 426 (2H, 5), 739 (IH, d), 773 (1H, dd),836 (IH,
26 A 3;22 (H,m), 292 @H,m), 3,63 (IH, m), 426 (H, ) (H, d) (H, 4,836 ([ oo
136 (H, d) 201 @H, d), 262 (IH, dd), 279 (H dd), 3,15 (1Hm), 429 (iH, d),432 (H,
7 A f2.= 256 (M+H
! &, 738 (IH &, 776 (H, dd), 837 (IHd) mz =256 (M+H)
75 (2H, 1), 3, L 0. 427 (2H, 5), 700 (IH, dd) 7,89 (IH, )8,
" A (z]‘:{ld)(sn. s), 275 (2H, 1), 321 (2H. 1. 427 (2H, ), 700 (IH, dd), 7,89 (IH, td).R,I9 Wz = 226 (M+H)
79 A 214 GH, 5), 2,78 (QH 1), 323 QH, 0, 430 QH s, 7,59 (IH dd). 821 (18 1wz = 260 (M-+H)
80 A 130 (H, 0, 301 QH q, 421 (H, s), 754 (IH d). 819 (IHs) /2 =214 (M+H)
3,60, 3.68, 3,70 (H, dw2), 4,60, 469 (H, t2), 4,77, 478 (2H, sx2), 733, 7,39 (IH,dx2), 7.55,
= +
8 A 763 _(IH, ddx2), 830, 833 (IH,dx2) w2 =285 (M+H)
82 A 330 (H, di), 431 (QH, 5), 431473 @Hm), 739 (H, d), 773 (H, dd), 836 (1H,d) Wz = 214 (M+H)
83 E 418 (H, 5), 432 (H, s5), 740 (IH, &), 748 (1H, &) 7.69 (IH, dd), 833 (IH,d) tm/z = 299 (M+H)
] 247 (H. 5). 331 (H. 1), 420 @H, 1), 423 @H s). 737 GHm), 768 (IH, dd).7,79 CH,
84 E Wz = 366 (M+H
). 830 (IH.d) iz 366 (M+H)
122 (H, t2), 336 (2H. =2), 3,60 (H, w2), 3,71 (2H, q), 402 (2H, q), 4,28 4,32 (2H, sx2). - _
8 F 494, 531 (H, sx2), 732 (6H, m), 774 (IH, m), 838 (IH. m) w/z=405 (M+H)
4 3 1, q. 7.3 , @7, ,
. v 142 GH, 0, 331 @H, 0, 338 QN 0, 428 QH 9, 46 QW @, 738 (H QT20H @[ o
, 837 (1Hd)
325, 347 GH, sx2), 336 (H, =2), 3,60 (H, t2), 429, 432 (H, sx2), 498,533 (2H, sx2), _
88 ¥ 718737 (6H,m), 773 (H,m). 841 (IH,m) w/z =391 (M+)
1,74 GHm), 3,19 (IH,m), 337382 (I m), 431466 @QHm), 533 (IH m,737(lH, dx),
89 > =299 (M+H
¢ 7,57, 770 _(IH, ddx2), 835, 838 (IH,d) m/z=299 (M)
90 F 139 (6H, d), 330340 (4H,m), 573 (IH.m) 738 (IH, d), 773 (IH dd). 837 (IH,d) miz = 330 (M+H)
092 (H. 1 137 @Hm), 179 @H, m). 331 @H 1), 338 @H 1), 429 (H, 5).457QH, 1),
F Jz =
i 738 (IH, d), 7.3 (IH, dd), 837 (IH.d) m'z =358 (M+H)
3 , 4, 1, q), 4, ,m), 7,3 , 7,74 38 , 8, s
" c c;;70 GH, 322 QH.m, 429 (H @, 464 QiLm, 739 (B, ), 794 (H 6,835 ([ o0
100 GH, 1), 138 (2H,m) 331 (H, 1), 338 (@H, 1), 429 @H, s), 453 H, 1,738 (1H, d),
=1
% F 773 (IH, dd), 837 (IH,d) iz =330 (M+H)
] 09 (H, 1, L4 @Hm), 180 @H, m). 331 QH 0. 338 QH 1), 428 (H 5).458QH 1),
F - +
54 738 (H, &), 7,73 (H, dd), 836 (IHd) Wz =344 (M+H)
95 A 3,68, 3,76 (2H, tix2), 478, 488 (H, sx2), 5.85-6.15 (IH, m), 7,52, 7.56 (IH,sx2) 1wz =309 (M+H)
173 GH, d), 306, 349 (H, mxd), 527, 537 (IH, q2), 733, 740 (IH, dx2),7.56,7.70 (IH,
9 ) A
6 c oo, 836 (&) miz =317 (M+H)
o N 3,60, 371 (QH, wWx2), 479 (H, ), 585618 (IH.m), 736, 740 (IH, dx2), 7.53,7,60(1H, ddx2),

8,30, 8,36 (IH,dx2)

w/z =303 (M+H)
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Béang 8

Hopcbdrsé | Tuong phip INMR (CDCl3, 8, ppm) IR(KBr, v, cnt”) hosc MS
tong hop
359, 387 GH, wxd), 476, 485 QH, wx2) S866.07 (M m, 737, 741 (R, ), 7.5, -
i F 762(1H, dx2), 831, 832 (IH,sx2) mz =319 (M+H)
55 A 350 QH.m), S, (H, m, 610 (m, 737 (i &, 760 (i, &, 8§32 (s iz = 351 (M)
3 205 @R, m), 247 GH, 5. 309 CH, 0, 412 @H. 0. 418 QH, s). 738 GH _m, -
106 ! 770(IH.dd). 778 (1H, d). 833  ({H.d) mz = 380 (M+H)
143 GH, D, 200 QH, m), 310 @H, 0. 320 @H, 0, 421 (@H, 5), 466 @H, @, 7.9 -
101 F (IH, &,771 (H, dd), 834 (IH,d) Wz =330 (M+H)
100 (H, 0. 1,83 GH 9. 211 QH, 9. 300 @H, 0. 15 @H, 0. 421 CH ), 455 N
102 ¥ QH, 0,738 (H, d). 7,71 (IH. dd), 834 (1H,d) mz = 344 (M¥H)
25 OH m, 212 QH, m). 306 3,12 @H, wd), 336 340 QH, w2, 371, 405 (2, —
103 F 92,419, 323 (H, sx2), 4,94, 533 (H. sx2), 733 (H.m), 7,72 (IH.m), 833 (IH,m) miz = 419 (M+H)
104 A 358 QH.m), 467 CH, m), 577607 (H.m), 74l (IH, d). 7,72 (IH, dd), 837 (1H,d)
0L, 117 CH, o2, 1,72 GH, dx2), 302354 CH, m) 528 538 (H, o, 734, 738 (R, N
105 ¢ dx2). 7.57. 766 (IH, ddx2), 837 (IH,m) m/z =281 (M+H)
107 T 02 OH, 0, 1,72 GH d), 328 (@H.m), 526 (H, 9. 737 (I 9, 7.7 (B, &), 844 (I, Wz =317 (M)
d)
170, 175 GH, dx2), 3,163,58 (H. m), 530 (H . 56159 (IH, m), 7.8, 741 (If. —
108 ¢ dx2),7,73 (14, dd), 841, 844 (IH, dx2) m/z =353 (M+H)
0l GH m), 203, 228 @H, mx2), 332, 372 (H, md), 50 (H @, 56062 (H m B
109 < 137,741 (IH, dx2), 7.60, 776 (IH, ddx2). 839 (IH,d) m/z = 331 (M+H)
N 097 GH, 0, 204332 (H m), 330380 @H m), 572600 (H, m, 741 (H @, — -
1o ¢ Y Y s Wz =367 (M+H)
102 GH, m), 200230 (A, m), 34338 (R, m), 494512 (H, m), 726734 (H, w, —
i ¢ 760776 _(1H, m), 838 (IH,m) iz =295 (M+H)
2 s 098, 1,05 (H, D, 206, 224 @H,mx2), 332 GH, m), 490 (I, . 738 (H, &, 7,75 Q. iz =331 (1)
m), 8,45 (iH,s)
103 GH 0, 178 GH 0, 320345 GH m, 532 (H o, 513 (8 @, 7,98 (i —
114 c i e iz = 351 (M3H)
1,03, 123 GH, 02, 1,78 (H &a). 3.003.60 @H m, 534 (H ), 7.6, 775 (H, N .
1S ¢ d2),7,80, 788 (IH. dx2), 870, 871 (1H, dx2) mwz =315 (M+H)
D E 363 (H d), 433 (H, 5, 538 QHm), 58 (0w, 747 (ns w7 = 214 (M+H)
120 E 2,55 (IH, 1), 3,83 (H, d). 446 QH. ). 7,55 (1Hs) iz = 212 (M+)
121 E 286 _GH, 3), 431 _CH, s), 7,50 (IFfs) m/z= 188 (M+H)
122 E 098 (H. D, 169 (H, m). 295 (H. 0, 433 (H 3, 749 (H.5) iz = 216 (M H)
124 C 095 _GH.m), L73_GH, ), 347 _OHm) 522 (Whm), 725 CH.m), 770 (0 @) 858 (d m/z= 283 (M+H)
128 A 250 (IH. 1), 423 QH.m)., 471 (Hm), 741 (H, d). 705 (IH, dd). 841 (iH.d} m/z= 313 (MTH)
129 A 396 GH.m). 455 (2H, m) 744 QH, &, 704 (If, dd), 844 (iH,d) 2= 314 (MtH)
130 A 33 _(H, 7)., 349 CH, 7). 486 (N, sx2), 756 (IH. ), 858 (I, w2, 874 (1N, 0x) iz = 301 (M H)
13l A 120 _(H, 1), 342 GH, m), 464 QEm). 774 (H. d), 796 (I _dd, 870 (IH.d) n/z= 337 (MFH)
104, Li6, 13l GH wo3), 170 GH %), 290358 CH, m), 525, 540 (. q0) 722, N
132 c 734 QH, dx2), 8,60, 865 (2H,dx2) Wz =247 (MH)
) 097, L0 GH, w2). 173 GH, d), 307352 QR m, 532 552 (R, adr, 734 (f, m, ; _
133 C 762,770 (IH, dx2), 8,56, 860 (IH.dx2) Wz = 247 (M)
092, 108 GH, &2, 1L,71 GH, d), 318358 @H, m) 528 55 (i 92, 720736 @, — -
134 ¢ m), 7,69 (1H.m), 857, 862 (IH,dx2) m/z =247 (MHH)
135 A 294 _GH, 5), 452 (L m). 139 (H @, 770 (& 40, 334 (i) Tz = 289 (M T
136 E 247 Q. 5), 333 QH, 1), 422 @H, U, 439 @H s) 738 QH ). 748 (OH 3, 78 @H, Wz = 372 (MH)
d)
37 143 O 0, 337 G m), 443 O 9, 467 G 9, 751 (s Tz = 323 (M)
: 126 GH, 1), 340 QH, 02), 3,60 (H, 2, 374, 406 QH qx2), 443, 448 @H, w2), - N
138 P 1495530 QM. s2), 720740 (SH, m), 753, 756 (IH,s2) iz 411,0288 (M+H)
270 GH, ), 297 (H m, 310 (I, m), 331 @H m), 430 @H, d0), 740 (H, d). -
139 A 7,76 (1H. dd), 8,40 (IH, d) 1wz = 258 (M+H)
140 A 15360, d), 424 (A, m), 45 _OH.m._ 735 (H, &) 781 (1A, dd), 837 (1A Wz =317 (MFH)
083 GH 0, 122 (H, m. 155 GH, m, 328 CH m, 46 CH, m. 740 (L & -
14 A . 774(IH,dd, 834 (IH.d) mz=331 (M+H)
3 A 323 _QH.m). 370 (H, m). 460 CH.m. 724 (H.m, 724983 (Hm). 832 (.4 Wz = 443 (MH)
370 QH, m), 411 (I, m), 474 (2H, m), 681 QH, m), 726 (IH, @, 734 GH, m, ~
143 A 775_(IH, d),841 (IH.s) mw/z =395 (M)
] A .16 GH, 1. 339 QH m) 474 Ch.m. 739 (i &, 775 (A, a9 835 (Ld Tz = 303 (M)
145 A 084 GH, 0, 1,53 @H, m), 325 (@H, 1), 455 @Hm), 737 (H d), 7,76 (I, ), 832 miz =317 (MH)
(H.d)
399 @R, m), 472 (N, m), 522 (H, 40, 536 (5 db, 571 UH m, 739 (0, a9, N
146 A 22 (IH, dd), 829 (IH,d) m/z =315 (M+H)
4 A 444 (H,_m). 708 QH. w735 (H . 733 GiLm), 753 (L 40, 803 (Ld) /7 = 365 (M)
148 A 130 _(H, 0., 305 @H, q. 421 QH, ), 700 (H, dd), 786 (1, o), &I18 (Hd) miz = 180 (M H)
149 A 139 GH. 10, 302 (H. q), 418 (2H, s). 753 (B, &), 761 (H, ad), &32 (Hd Tz 340 (M H)
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Béang 9

Phwong phip
Hop chitsd | 'NMR (CDCls, 8. ppm) IR(KBr, v, em™) hofic MS
tong hop
150 A 2,15 (6H, sL 336 (2H, 1), 460 (H, m), 738 (iH, d), 7,76 (IH, dd), 836 (IH,d) m/z = 346 (M+H)
151 A 104 GH, ), 337 (2H, q), 452 (24 S), 737 (IH, &, 780 (IH, &), 832 (144 m/z =401 (M+H)
152 A 2,07 (IH, 1), 243 (2H, m), 348 @H, 1), , 469 (2H, m) 740 (IH, d), 776 (IH, dd), 836 (IH,d) vz = 327 (M+H)
153 A 132 (3H, §. 306 (2H, g), 421 (@H, §), 723 (1§, dd), 731 (H d), 842 (IH.d) m/z =196 (M+H)
154 A 1,30 @3H, 9, 314 QH, @, 431 (2H, 8), 730 (IH, d), 73% (IH, &), 772 (IH.ud m'z =196 (M+H)
155 A 329 QGH, 5), 345 (4H. m), 468 QH. m), 736 (IH. d), 7,74 (IH. dd), 8§37 (IH.d) m/z =333 (M+H)
157 A 117, 1,31 (H, w2), 338, 3,63 (2H, qx2), 152 (IH ), 760 (IH,Q) m/z = 268 (M+H)
158 A 130 (3H, t), 301 @QH, qQ, 413 (24, 5), 7,23 (2H, §), 735 (IHs) iz =229 (MiH)
159 A 258 (2H.m). 361 (M, ). 452 QH, m), 743 {IH, &), 778 (IH, dd), 841 (IH.4) m/z =328 (M+H)
160 A 3,75 (3H, ), 394 QH m), 471 (2H, m), 739 (IH d), 7,72 (H, 4D, 829 (IH.& vz = 347 (M+H)
161 A 403 (@H,m), 474 (H, m), 740 (IH, &), 773 {IH, dd), 831 (IH.d) m/z = 333 (M+H)
163 A 426 @H,m). 482 QH m), 7.6 (IHs) miz = 320 (M+H)
165 A 402 (2H,m), 484 (H, m), 779 (IH, d), 800 (iH, dd), 878 (IHd) vz = 348 (M+H)
167 A 420 (2H,m), 464 (2H,m) 758 (IH dd), 827 (IH.4) m'z = 332 (M+H)
170 C 190 (3H, d), 383 (14, d), 427 (IH, &), 582 (IH, g), 743 (H, d). 776 (K, dd), 547 (IH.d) m/z = 328 {M+H)
171 C 186 (H, d), 228 (IH, ), 378 (iH, ), 417 (4, &, 534 (IH, q), 737 (IH, d). 778 (IH, d). BIT(IHd) iz = 327 (M+H)
172 A 251 (IH, 6. 425 (QH, m) 481 Hm), 756 (H.x) m/z =319 (M+H)
176 A 1,62 (3H, 1), 340 (H, m), 403 (@H, m), 724 (2H, &), 736 (IH,d) m/z= 335 (M)
177 A 1,12 GH, 1), 336 (H.m), 457 {(2H,m), 738 (SH,m)
178 A 1,10 (3H,m), 331 (H, m), 381 (H, m), 443 (N, s), 738 (IH, d), 778 (IH, dd), 833 (1H,d) wz = 317 (M+H)
179 A 251 (IH, §, 197 (44, m), 4,52 Q@H, 8), 737 (IH, d), 7,75 (IH, dd), 837 (IH.dy m/z = 327 (M+H)
180 A 114 QGH, 1, 339 (H, m), 450 QH m), 726 (Hm), 734 (IH.m) miz=301 (M)
181 A 1,12 (3H, 1), 336 (@H, m), 460 Hm), 730 QH, d, 736 QHd miz= 301 (M)
182 A 1S (3H, 0, 339 (2H, m), 450 QH, m), 754 (JHm), 767 (GH.m) m/z =292 (M)
183 A 116 @2H, 1), 342 H m) 450 QH, m), 754 (2H, d), 827 CH,4) wz=312 (M)
184 A 350 (IH, 1), 400 (2H, m), 465 QH,m), 727 (H.m), 738 (IH,m) miz = 345 (M)
185 A LIL (3H, 0, 236 (GH, 1), 334 (2H, m). 449 QH,m). 720 (0, 4), 724 QH.49) miz =281 (M)
186 A 114 @H, 1), 339 (2H, m) 462 (H, m), 748 (2H d), 769 (H,d) wz =292 (M)
187 A 111 GH 1), 3,34 (2H, m), 382 (H $), 440 (H,m), 688 (M, d), 726 (H.d) wiz= 297 (M)
183 A L2 (H, v, 336 (H, m), 451 QHm), 707 @Hm), 733 QCHm) miz = 285 (M)
189 A 1,16 (3H, §, 3,40 (QH, m) 450 @H, m), 743 QH d), 766 (IH,d)
190 A LI2 3H, ), 336 (H, m), 4,56 (QH. m), 724 Q@QH d), 7,52 (2H.d) w/z = 345 (M)
191 A LI2 (H, 1), 232 (6H, s), 3,36 (QH, m), 451 (H.m). 694 QH, s), 697 (IHs) iz = 295 (M)
192 A LI7 (H, 9, 342 (3H, m), 463 @H m), 762 (IHm), 775 CIH d), 820 (IH, 8). 822 (4, miz=312 (M)
193 A 117 (H, 1, 343 (QH, m), 46 QH m), 737 (IH d), 7,52 (IH, dd). 7,74 (IH.d wz=423 (M)
194 A 1,92 (H, 0, 345 (2H, m), 460 (QH, mj, 787 (IH, §), &4 (IH, 5), 8338 (IH,3) wiz = 390 (M)
195 A LI9 (3H, 0, 343 QH, m), 468 (2H,m), 781 (QH, ), 789 (IH,5) miz = 403 (M)
196 E 332 (W, ©), 363 (H, 1 376 (3H. s), 419 (2H. 5) 427 (2H, s, 739 (H, d), 773 (H, dd), B35(IH,d) 1740 (C=0), 2212(CN)
198 E 332 QH. 6, 340 (GH, s), 3.6 (2H, 9, 428 (3F, §) 546 W, §), 739 (IH, &), 273 ({0, dd), 8IG(H. ) 2212 (CN)
199 E 222 (3H, s), 331 (2H, 1), 3,63 QH. 1), 427 QH, s), 446 (2, §), 739 (IH &), 773 (IH, di), B36(IH,d) 2212 (CN)
244 GH, s). 331 QH, 0, 362 W, 1, 426 QH. §), 489 (H, ). 730 QH, &), 739 (iH, d}, 7,72(IH.dd)
200 E 1684 (C=0), 2211 (CN)
790 (2H, d), 834 (IH,d)
129 (H, 0, L63 (I m), 213 (H m), 263 (H m), 29 QH m), 308 (H mw}, 3,57 (H m), 376(IHq, 387
201 A 2209 (CN)
{2H, m)
202 A 1,64 (IH,m), 215 (4H, m). 275 QH, v, 304 (2H, m), 324 {20, 9. 369 (IH, dd), 3,76 (IH, g). 3,86 QH m) 2207 (CN)
203 A 1,12 3H,m), 3,25 (H, m). 456 (QH, mj, 732 (IH, &), 775 (IH,m), 837 (IHm) 1632, 1458, 1388
LI6, 124 GH, $x2) 331 345 (H qx2), 458 466 QH =2, 616 (2H, td), 731, 7.36 (IR, dx2).7.56,7.61 (IH, ddx2),
20 A 830 (IH,d)
205 A L4 (H, 1), 323 (2H, q), 448 (H. s), 508 (Hmbrs), 729 (IH, d). 7.62 (1H, dd), §27 (IH.s)
206 A L13 (H, 0, 283 QH, s), 320 @QH, q. 434 (IH, brs), 449 (H, §). 227 (H &), 764 (N, &j.R27(1H,8)
207 A 1,14 (3H, 5, 284 (6, s}, 3,14 (3, m). 429 QH, 5). 725 (IH d). 7,63 (1H, d). 830 (IH,s)
208 A 119 -(3H, ), 385 (2H, q}, 506 (2H, s), 735 (IH, 4, 7,73 (1H, dd), 827 (IH, &) wz =216 (MH)
211 C 1,70 GH. d), 281 (3H, §), 833 (14, @, 738 {IH, d), 771 (IH, dd). 841 (IH. & 1463, 1380, 1237
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Vi du tdng hop 14: N-[1-((6-clopyridin-3 -yDmetyl)pyridin-2(1H)-yliden]-2,2,2-
trifloaxetamit (hop chét 212) |

(1) 2-aminopyridin véi lugng 25g (270mmol) dugc hoa tan trong 200ml
diclometan khan, 41ml (30g, 300mmo]) trietylamin dugc thém vao, va hén hop
phan tmg dugc 1am lanh dén 0°C. Tiép theo, 38ml (57g, 270mmol) anhydrit
trifloaxetic dwgc thém ting giot vao trong 15 phit, va hdn hop phan tng duoc khudy &
nhiét d6 phong trong 2 gid. Sau khi hoan thanh phéan tng, hdn hgp phan tng dugc rét
vao khoang 100ml nuéc d4 va duge khudy trong 10 phat. Tiép d6, hdn hop dugc
chuyén vao phéu nap va bude chiét 1éng-16ng duoc thwe hién. Pha hitru co dugce rira hai
14n bang with 150ml nudc, rira hai 1an bang 150ml dung dich HCI 1% trong nuéc, rdi
lam kho trén magie sulfat khan va c6 dic duéi ap sudt giam, dé thu duoc 36g 2,2,2-

triflo-N-(pyridin-2(1H)-yliden)axetamit (hiéu suét, 71%).

'H-NMR (CDCls, 8,ppm): 7,20 (1H, ddd), 7,83 (1H, td), 8,20 (1H, d), 8,35
(1H, d), 10,07 (1H, brs);

BC-NMR (CDCl, 8,ppm): 115,3, 115,5 (q), 121,6, 139,1, 147,9, 149,5, 155,3
(@
MS: m/z = 191 (M+H).

(2) 2-clo-5-clometylpyridin v6i lugng 20g (126mmol) dugc hoa tan trong 200ml
- axetonitril khan, tiép do6 24g (126mmol) 2,2,2-triflo-N-(pyridin-2(1H)-yliden)axetamit
thu dugc theo phuong phdp trén ddy va 21g (151mmol) kali cacbonat dugc thém vao
va bude hdi huu trong diéu kién dun néng dwoc thuc hién trong 6 gid, tiép theo 1a 10
gir khudy & nhiét do phong. Sau khi hoan thanh phan tmg, hdn hop phan tng dugce
loc, va dich loc dugc c6 dic dudi ap sudt giam. Dietyl ete dugc thém vao dich c¢d dic
@& thuc hién két tinh, va cac tinh thé tao thanh dugc thu gom bing cach loc, tiép d6
duoc rira k§ bang dietyl ete va nudce. Céc tinh thé vira thu duge duge lam khod & 60°C

va dugc giam 4p sudt trong 1 gid, dé thu dugc 26g hop chit dich (hiéu suét, 66%).

'H-NMR (CDCls, 8,ppm): 5,57 (2H, s), 6,92 (1H, td), 7,31 (1H, d), 7,80 (1H,
td), 7,87 (1H, dd), 7,99 (1H, dd), 8,48 (2H, m);
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BC.NMR (CDCl, 8,ppm): 53,8, 115,5, 117,2 (q), 122,1, 124,7, 130,0, 139,2,
140,0, 142,5, 149,7, 151,8, 158,9, 163,5 (q);

MS: m/z =316 (M+H).
(3) Phén tich m4u nhidu xa bot tia X c4c tinh thé

Trong phép phan tich nhidu xa bot tia X, phép do dugc thuc hién trong cic

diéu kién sau day.

Thiét bi: RINT-2200 (Rigaku Corporation)

Tia X: Cu-Ka (40 kV, 20 mA)

Pham vi quét: 4 dén 40°

Do rong lay mau: 0,02°

Téc d6 quét: 1°/min

Két qua duge cho dudi day (FIG. 1).

Géc nhiéu xa (20): 8,7°, 14,2°, 17,5°, 18,3°, 19,8°, 22,4°, 30,9°, 35,3°
(4) Phép do nhiét lugng quét vi phan (DSC)

Trong phép do nhiét lugng quét vi phin, phép do dugc thuc hién trong céac

diéu kién sau day.
Thiét bi: DSC-60
Té bao miu: nhdom
Khoang nhiét do: tir 50 dén 250°C (tdc do tang nhiét do, 10°C/phit)
Céc két qua dugc thé hién trong FIG. 2.

(5) Ngoai ra, cac tinh thé twong ty thu duoc bang cach sit dung céc phwong phép dugc
md ta trong cac muc tir (i) dén (iv) dudi ddy (phuong phép didu ché tir thir hai dén thir
nim) dé thyc hién tai két tinh. Cac tinh thé tao thanh duoc dwa vao phén tich nhifu xa
bot tia X va phép do nhiét lwong quét vi phan trong cac didu kién phép do nhu dugce
mo ta ¢ trén.

(i) Phwong phap diéu ché thi hai
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Khoang 25ml hexan va khoang 25ml etyl axetat dwoc thém vao Hop chit 212
(700mg) va hdn hgp phan tmg duge dun néng dén 65°C trong thing nudc nong, 1am
cho budc hoa tan hoan thanh. Dung dich dwgc dwa tir tir tré lai nhiét d6 phong va dé
yén qua dém. C4c tinh thé ma két tia dugc thu gom bing cach loc va duge ria bing
mdt lugng nhod dung dich chira hexan va etyl axetat v6i ty 18 95:5. Céc tinh thé da rira
duge dit vao ti sdy va dugc lam kho trong 2 gio dudi dp sudt giam, dé thu duoc
349mg tinh thé mau tréng.

Két qua ctia phép phén tich nhidu xa bot tia X dwoc thé hién dudi day (FIG. 3).

Géc nhiéu xa (20): 8,5°, 14,0°, 17,3°, 18,1°, 19,6°, 22,2°, 30,8°, 35,2°

Két qua clia phép phan tich quét vi phan dugc thé hién trong FIG. 4.

(i) Phwong phép diéu ché thir ba

Mot lugng 28ml 2-propanol dwgc thém vao Hop chit 212 (1,0g) va hdn hop
phan tmg dugc dun nong dén 65°C trong thing nuwdc néng, 1am cho bude hoa tan hoan
thanh. Dung dich dugc dua tir tir tré lai nhiét d9 phong va dé yén qua dém. Céc tinh
thé ma két tha dwgc thu gom bing cich loc va dugc rira bing mot lugng nhod 2-
propanol. Céc tinh thé d4 rira tiép d6 duoc dwa vao 10 sdy va dugc lam khod trong 2 gid
dudi ap sudt giam, dé thu dugc 695mg tinh thé mau tring.

Két qua ctia phép phan tich quét vi phan duoc thé hién trong FIG. 5.

(iii) Phuong phép didu ché thi tu

Khoéang 30ml toluen dugc thém vao Hop chét 212 (700mg) va hdn hop phén
tng dugc dun néng dén 65°C trong thung nuéc néng, 1am cho bude hoa tan hoan
thanh. Dung dich dugc dua tir tir tré lai nhiét d6 phong va @ yén qua dém. Céc tinh
thé ma két tua dugc thu gom bang cach loc va duge rira bang mot lugng nhé toluen.
Céc tinh thé da rira tiép d6 dugc dwa vao 10 sy va dugc lam khd trong 2 gir duéi ap

suét giam, dé thu duoc 440mg tinh thé mau tring.
Két qua ctia phép phan tich nhidu xa bot tia X dugc thé hién dusi day (FIG. 6).
Géc nhiéu xa (20): 8,6°, 14,2°, 17,5°, 18,3°, 19,7°, 22,3°, 30,9°, 35,3°
Két qua ctia phép phan tich quét vi phan duoc thé hién trong FIG. 7.

(iv) Phuong phap diéu ché thtr nam
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Khoang 2ml metanol va khoang 2ml nuéc dugc thém viao Hop chét 212
(50mg) va hdn hop phén tng dwoc dun néng dén 65°C trong thing nude néng, lam
hoa tan. Dung dich dugc dua trd lai nhiét do phong va dé yén qua dém. CAc tinh thé

ma két tia dugc thu gom béng cach loc, dé thu dugc 16mg tinh thé mau tring.
Két qua cia phép phan tich quét vi phan dwoc thé hién trong FIG. 8.

Vi du téng hop 14

Phuong phép khac cho budc (1)

2-Aminopyridin vdi lwgong 1,0g (10,6mmol) dwgc hoa tan trong 10ml etyl
axetat, tiép theo d6 1,78ml (1,2 dwong lugng) trietylamin dwgc thém vao, tiép d6
1,62ml (1,1 duong lrong) anhydrit trifloaxetic dugc thém vao trong diéu kién 1am lanh
bang nudc da. Tiép d6, bude khudy dwgc thuc hién trong 2 gid' & nhiét d6 phong, tiép
d6 10ml etyl axetat va 10ml nu6c duge thém vio, sau d6 hdn hop phan tng dugc
khqu lai va budc chiét 16ng-16ng duoc thuc hién. Pha etyl axetat dugc rira hai l4n
bing with 10ml nudc, rdi 1am khé trén magie sulfat khan va co dic dudi ap sudt giam,

@8 thu dugc 1,56g 2,2,2-triflo-N-(pyridin-2(1H)-yliden)axetamit (hiéu suét, 77,2%).
Vi du tong hop 14
Phuong phép 2 khéc cho bude (1)

2-Aminopyridin v6i lugng 0,94g (10mmol) dwoc hoa tan trong 20ml
tetrahydrofuran (THF), tiép theo d6 2,84g (20mmol) etyl trifloaxetat va 1,22g
(10mmol) dimetylaminopyridin dwgc thém vio, va buée hdi lwu duge thuc hién trong
22 gio. THF duogc loai bd béng cach cét, tiép theo d6 budc tinh ché dugce thuc hién
bing cot silicagel (dung méi rira giai: 4:1 dung dich chira hexan va etyl axetat), dé thu
duoc 0,26g 2,2,2-triflo-N-(pyridin-2(1H)-yliden)axetamit (hiéu sut, 13,7%).
Vi du tong hop 14
Phuong phép khéc

2-Clo-5-clometylpyridin védi luwgng 3,00g (18,6mmol) dugc hoa tan trong 20ml
dimetylformamit khan (DMF), 1,75g (18,6mmol) 2-aminopyridin dugc thém vao, va
hén hop phéan tng duoc khudy & 80°C trong 8 giy va & nhiét dd phong trong 5 gidr. Sau
khi hoan thanh phan tmg, DMF duoc cit dudi ap suit giam va axetonitril duge thém

vao, ngay sau do chét rin duoc tach ra. Chit rin duogc thu gom bang cach loc, dugc
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rira k§ bing axetonitril, tiép d6 lam khd, dé thu duoc 2,07g 1-[(6-clopyridin-3-
yD)metyl]pyridin-2(1H)-imin hydroclorua (hiéu suat, 44%).

'H-NMR (DMSO-dg, 8,ppm): 5,65 (2H, s), 6,96 (1H, 1), 7,23 (1H, m), 7,57
(1H, d), 7,80 (1H, m), 7,91 (1H, m), 8,28 (1H, m), 8,49 (1H, d), 9,13 (2H, brs).

Mot lugng 50mg (0,20mmol) 1-[(6-clopyridin-3-yl)metyl]pyridin-2(1H)-imin
hydroclorua thu dugc theo phuong phép trén day dugce hoa tan trong Sml diclometan
khan, 122mg (1,00mmol) DMAP va 50mg (0,24mmol) anhydrit trifloaxetic dugc thém
vao theo trinh tu nay trong didu kién lam lanh bang nuéc d4, va hdn hop phan tmg
duoc khudy trong 1 gid & nhiét d6 phong. Sau khi hoan thanh phan tng, hdn hgp phan
tng dugc pha lodng bang diclometan, dugc rira bing dung dich axit clohydric 1%, rdi
lam khd trén magie sulfat khan. Diclometan dugc loai bé bang cach cit duéi p suét
giam, d& thu duoc hop chét dich v6i lwong 42mg (hidu suit, 67%). Phd NMR 1a phi

hop vé6i phd ciia san phdm thu duge theo phuong phap duge mo ta trén dy.

Vi du tbng hop 15:2,2-dibromo-N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-
axetamit (hop chét 241)

Mot lugng 200mg (0,78mmol) 1-[(6-clopyridin-3-yl)metyl]pyridin-2(1H)-
imin hydroclorua thu dwoc trong phuong phép duge mé ta & muc “Vi du téng hop 14,
Phuong phap khac” 238mg (1,95mmol) DMAP va 224mg (1,17mmol) EDC-HCI dugc
hoa tan trong 10ml diclometan khan, tiép theo d6 101pl (202mg, 1,17mmol)
dibromoaxit axetic duoc thém vao va hdn hop phan tng dugce khudy qua dém & nhiét
d6 phong. Sau khi hoan thanh phan tng, hdn hop phan tng dugc pha loing bing
diclometan, dugc rira mdt 1an bing nude va hai 1an biang dung dich HCI 1% trong
nudc, rdi 1am khé trén magie sulfat khan va c6 dic dudi ap suit giam, dé thu dugc hop

chét dich voi lugng 50mg (hiéu suét, 15%).

'H-NMR (CDCL, 8, ppm): 5,56 (2H, s), 5,99 (1H, s), 6,78 (1H, td), 7,33 (1H,
d), 7,69 (1H, td), 7,76 (1H, dd), 7,93 (1H, dd), 8,39 (1H, d), 8,50 (1H, d);

BC.NMR (CDCls, 8, ppm): 44,6, 53,1, 113,7, 121,9, 124,8, 130,1, 138,2,
139,7, 141,2, 149,5, 152,0, 159,4, 172,2.
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Vi du téng hop 16: N-[1-((6-clo-5-flopyridin-3-y1)metyl)pyridin-2(1 H)-yliden]-2,2,2-
trifloaxetamit (hop chit 227)

2-Clo-3-flo-5-metylpyridin véi lugng 4,00g (27,6mmol) dugc hoa tan trong
80ml cacbon tetraclorua, tiép theo d6 7,37g (41,4mmol) N-bromosucxinimit va 20mg
benzoyl peroxit dugc thém vao va hdn hop phan tmg duge hdi luu qua dém trong diéu
kién dun néng. Sau khi hoan thanh phan g, hdn hop phan tng duoc dua trd lai nhiét
d6 phong, c¢b6 dic dudi ap sult giam, va dugc tinh ché bang cach sic ky cot trén
silicagel (hexan/etyl axetat = 19:1), dé thu dugc 3,06g 5-(bromometyl)-2-clo-3-
flopyridin (hiéu suét, 51%).

'H-NMR (CDCl, 8,ppm): 4,45 (2H, s), 7,54 (1H, dd), 8,23 (1H, s).

Mot luong 50mg (0,22mmol) 5-(bromometyl)-2-clo-3-flopyridin thu dugc
theo phurong phép trén ddy dwgc hoa tan trong Sml axetonitril khan, tiép theo d6 42mg
(0,22mmol) 2,2,2-triflo-N-(pyridin-2(1H)-yliden)axetamit thu dugc theo phuwong phéap
trong muc “Vi du tdng hop 14, Bude (1)” va 36mg (0,26mmol) kali cacbonat dwgc
thém vao theo trinh tw nay va budc hdi luu trong didu kién dun néng dwoc thuc hién
trong 7 gid. Sau khi hoan thanh phan tng, hdn hop phan tng dugc dua trd lai nhiét do
phong, chit khong hoa tan dugc loc ra, va dich loc duge cb dic dudi ap suét giam.
Dietyl ete duoc thém vao dich c6 dic tao thanh, ngay sau d6 chit rin duoc tich ra.
Chét rin dugc thu gom bing cach loc va dugc rira bang dietyl ete, tiép d6 lam kho
dudi ap sudt giam trong 16 sdy, dé thu duge hop chét dich voi lugng 29mg (hiéu suét,
40%).

'H-NMR (CDCls, 8,ppm): 5,54 (2H, s), 6,89 (1H, td), 7,76 (1H, dd), 7,80 (1H,
td), 7,85 (1H, d), 8,29 (1H, d), 8,57 (1H, d);
MS: m/z = 334 (M+H).

Vi du téng hop 17: N-[1-((6-flopyridin-3-yl)metyl)pyridin-2(1H)-yliden)-2,2,2-
trifloaxetamit (hop chét 229)

2-Flo-5-metylpyridin véi lugng 500mg (4,50mmol) dugc hoa tan trong 50ml
cacbon tetraclorua, tiép theo d6 1,20g (6,76mmol) N-bromosucxinimit va 20mg
benzoyl peroxit duge thém vao va bude hdi luu trong diéu kién dun néng dugc thue

hién trong 2,5 gi¢. Sau khi hoan thanh phan g, hdn hgp phan tng dugc dua trd lai
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nhiét d6 phong, dung méi dwoc loai bé bing cach cit dudi ap suit giam, va budc tinh
ché duoc thuc hién bing cach sic ky cot trén silicagel (hexan/etyl axetat = 19:1), dé

thu duge 300mg 5-bromometyl-2-flopyridin (hiéu suét, 35%).

Mot lugng 57mg (0,30mmol) S-bromometyl-2-flopyridin thu dugc tir phuwong
phap trén day dugc hoa tan trong 10ml axetonitril khan, tiép theo ¢6 57mg (0,30mmol)
2,2,2-triflo-N-(pyridin-2(1H)-yliden)axetamit dugc tong hop bing phuong phép trong
muc “Vi du tdng hop 14, Budce (1)” va 69mg (0,50mmol) kali cacbonat dugc thém vao
theo trinh tw nay va hén hop phan tmg duge hdi Iuu trong didu kién dun néng trong 6
gid. Sau khi hoan thanh phén ting, hdn hop phan tng dwgc dua tré lai nhiét do phong,
chét khong hoa tan dugc loc ra, va dich loc dugce c¢6 ddc dudi ap sué‘_t gidm. Budc tinh
ché dugc thye hién bing cach sic ky cot trén silicagel (hexan/etyl axetat = 1:1 — 3:1),
@& thu dugc 21mg hop chét dich (hiéu suét, 23%).

'H-NMR (CDCls, 8,ppm): 5,56 (2H, s), 6,89 (1H, td), 6,94 (1H, d), 7,79 (1H,
td), 7,87 (1H, d), 8,03 (1H, m), 8,31 (1H, s), 8,54 (1H, d);

MS: m/z = 300 (M+H)/

Vi du tdng hop 18: N-[1-((6-bromopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-
trifloaxetamit (hop chét 231)

Mot lugng 500mg (2,92mmol) 2-bromo-5-metylpyridin dugc hoa tan trong
15ml cacbon tetraclorua, tiép theo d6 623mg (3,50mmol) N-bromosucxinimit va 10mg
benzoyl peroxit dugc thém vao va hdn hop phan tmg duge hdi lwu trong didu kién dun
néng trong 19 gid. Sau khi hoan thanh phin tng, hdn hgp phan tmg duoc dua trd lai
nhiét d6 phong va cb dic dudi ap sult giam, tiép d6 dwgc tinh ché bang cach sic ky
cot trén silicagel (hexan/etyl axetat = 19:1), dé thu dugc 143mg 2-bromo-5-
bromometylpyridin (hidu sut, 20%).

'H-NMR (CDCl,, 8,ppm): 4,42 (2H, s), 7,47 (1H, d), 7,59 (1H, dd), 8,38 (1H,
d).

Mot luong 70mg (0,28mmol) 2-bromo-5-bromometylpyridin thu duogc theo
phuong phép trén diy dugce hoa tan trong 10ml axetonitril khan, tiép theo d6 54mg
(0,28mmol) 2,2,2-triflo-N-(pyridin-2(1H)-yliden)axetamit dugc tdng hop bang phuong
phap dugc mé ta trong muc “Vi du tdng hop 14, Bude (1)” va 46mg (0,34mmol) kali
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cacbonat dugc thém vao theo trinh ty nay va budc hdi luu duge thyuc hién trong didu
kién dun nong trong 6 gid. Sau khi hoan thanh phan {rng, hdn hgp phan tng dugc dua
trd lai nhiét d6 phong, chét khong hoa tan duogc loai bo b%mg cach loc, va dich loc duoc
b dic dudi 4p suét giam. Tiép d6, dietyl ete duoc thém vao d6, ngay sau d6 chit rin
duoc tach ra. Chét rin duoc thu gom bang cach loc, duge rira bing dietyl ete, tiép do
lam khd dudi 4p sudt giam trong 10 sdy, dé thu duogc hop chét dich vé6i luong 81mg
(hidu suit, 82%).

'H-NMR (CDCl, 8,ppm): 5,52 (2H, s), 6,88 (1H, t), 7,48 (1H, d), 7,78 (2H,
m), 7,84 (1H, d), 8,44 (1H, d), 8,53 (1H, d);

MS: m/z =360 (M+H).

Vi du téng hop 19: 2-Clo-N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-
yliden]axetamit (hgp chét 236)

Mot luwong 70mg (0,27mmol) 1-[(6-clopyridin-3-yl)metyl]pyridin-2(1H)-imin
hydroclorua thu dugc theo phwong phap dugc md ta trong muc “Vi du téng hop 14,
Phuong phap khic” dugc hoa tan trong 4ml diclometan khan, tiép theo d6 82mg
(0,67mmol) DMAP, 25mg (0,27mmol) axit cloaxetic va 62mg (0,32mmol) EDC-HCI
dugc thém vao theo trinh tw ndy, va hdn hop phan tng duge khudy qua dém & nhiét do
phong. Sau khi hoan thanh phan g, hdn hop phan tng dwoc pha lodng bing cach
thém diclometan, dugc rira bing nudc va dung dich HCI 1% trong nudce, va lam kho
trén magie sulfat khan, rdi dugc ¢d dic dudi 4p suét giam, dé thu dugc hop chit dich

v6i luong 4mg (hiéu suét, 5%).

'H-NMR (CDCls, 8,ppm): 4,17 (2H, s), 5,46 (2H, s), 6,64 (1H, td), 7,31 (1H,
d), 7,60 (1H, td), 7,64 (1H, dd), 7,80 (1H, dd), 8,32 (1H, d), 8,45 (1H, d);

MS: m/z =296 (M+H).
Vi du tdng hop 20: N-[1-(1-(6-clopyridin-3-yl)etyl)pyridin-2(1H)-yliden]-2,2,2-
trifloaxetamit (hop chit 237)

Mot lugng 44mg (0,23mmol) 2,2,2-triflo-N-(pyridin-2(1H)-yliden)axetamit
thu duge theo phuong phap trong muc “Vi du téng hop 14, Budc (1)” duge hoa tan
trong 8ml axetonitril khan, tiép theo d6 72mg (0,23mmol) 1-(6-clopyridin-3-yl)etyl 4-

metylbenzensulfonat dugc tdng hop bing phuong phap dugc md ti trong tai liéu
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Biosci. Biotechnol. Biochem., 67(5), 980-988 (2003) va 38mg kali cacbonat dugc
thém vao, va budc hdi luu trong diéu kién dun néng dugc thuc hién trong 100 phut.
Sau khi hoan thanh phan tng, hdn hop phan g dugc dua trd lai nhiét d6 phong, chit
khong hoa tan dugc loai bé bang cach loc, va dich loc duge cb dic dudi ap sudt giam.
Dich cb ddc dugce tinh ché bing cach sic ky cot trén silicagel (hexan/etyl axetat = 3:1),

@& thu dwoc hop chit dich voi lugng 24mg (hidu suét, 32%).

'H-NMR (CDCls, 8,ppm): 1,89 (3H, d), 6,89 (1H, td), 7,08 (1H, q), 7,32 (1H,
d), 7,66 (1H, dd), 7,76 (2H, m), 8,44 (1H, d), 8,50 (1H, d);

BC.NMR (CDCls, 8,ppm): 19,2, 55,1, 115,1, 117,4 (q), 122,0, 124,8, 133,7,
135,2, 138,4, 141,4, 148,6, 151,9, 159,1, 163,9 (q);

MS: m/z =330 (M+H).

Vi du tdng hop 21: N-[1-((6-clopyridin-3-yD)metyl)pyridin-2(1H)-yliden]-2,2-
difloaxetamit (hop chit 238)

2-Aminopyridin véi luong 400mg (4,26mmol) dugc hoa tan trong 10ml
diclometan khan, tiép theo d6 322ul (490mg, 5,11mmol) axit difloaxetic, 982mg
(5,10mmol) EDC-HCI va 622mg (5,1 1mmol) DMAP dugc thém vao, va hdn hop phan
tng duogc khudy & nhiét d6 phong trong 61 gio. Sau khi hoan thanh viéc hoa tan, hén
hop phén g dugc pha lodng bing diclometan, duge rira mot 14n bing nuéc va hai 1an
bing dung dich HCI 1% trong nudc, rdi 1am khd trén magie sulfat khan, va cd dic
dudi 4p sudt giam, dé thu duge 102mg 2,2-diflo-N-(pyridin-2(1H)-yliden)axetamit
(hiéu sudt, 14%).

'"H-NMR (CDCls, 8,ppm): 6,03 (1H, t), 7,15 (1H, m), 7,78 (1H, td), 8,20 (1H,
d), 8,34 (1H, dd), 8,72 (1H, brs).

Mot lugng 100mg (0,58mmol) 2,2-diflo-N-(pyridin-2(1H)-yliden)axetamit thu
dwoc theo phuong phép trén ddy dugc hoa tan trong 10ml axetonitril khan, tiép d6
94mg (0,58mmol) 2-clo-5-clometylpyridin dugc hoa tan trong 5ml axetonitril khan
duogc thém vao, tiép theo d6 84mg (0,63mmol) kali cacbonat dugc thém vao, va budc
hdi luu trong diéu kién dun néng dugc thuc hién trong 140 phit. Sau khi hoan thanh
phan g, hdn hop phan tng duoc dua trd lai nhiét &6 phong, chét khong hoa tan duoc

loai bd br?mg cach loc, va dich loc dugc ¢d dic dudi ap sut giam. Ete dugc thém vao
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dich ¢b dic, ngay sau d6 chét rin dwoc tach ra. Chit rin dugc thu gom bang cach loc

va duoc lam kho k¥, @8 thu dugc 63mg hop chét dich (hiéu sut, 37%).

'H-NMR (CDCl;, 8,ppm): 5,52 (2H, s), 5,90 (1H, t), 6,79 (1H, td), 7,33 (1H,
d), 7,71 (1H, m), 7,77 (1H, dd), 7,85 (1H, dd), 8,45 (1H, d), 8,50 (1H, d);

BC.NMR (DMSO-dg, 8,ppm): 53,0, 111,0 (t), 115,2, 120,7, 124,7, 131,7,
140,6, 141,6, 143,2, 150,4, 150,9, 158,3, 169,4 (1);

MS: m/z =298 (M+H).

Vi duy téng hop 22: 2-clo-N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2-
difloaxetamit (hop chit 239)

2-Aminopyridin véi lugng 200mg (2,13mmol) dugc hoda tan trong Sml
diclometan, tiép theo d6 491mg (2,55mmol) EDC-HC], 311mg (2,55mmol) DMAP va
187 uL (2,23mmol, 290mg) axit clodifloaxetic dugc thém vao theo trinh ty nay va hdn
hop phén tng dugc khudy qua dém. Sau khi hoan thanh phan ng, hdn hop phan ng
dugc pha lodng bing diclometan, dugc rira bang nuéc va dung dich axit clohydric 1%,
rdi lam kho trén magie sulfat khan, dé thu dugc 105mg 2-clo-2,2-diflo-N-(pyridin-
2(1H)-yliden)axetamit (hi¢u sudt, 24%).

'H-NMR (CDCls, ,ppm): 7,19 (1H, dd), 7,82 (1H, m), 8,18 (1H, d), 8,36 (1H,
d), 9,35 (1H, brs).

Mot lugng 53mg (0,33mmol) 2-clo-5-clometylpyridin dugc hoa tan trong 6ml
axetonitril khan dwgc thém vao 68mg (0,33mmol) 2-clo-2,2-diflo-N-(pyridin-2(1H)-
yliden)axetamit dugc tdng hop bang phuong phép trén, tiép theo d6 50mg (0,36mmol)
kali cacbonat dugc thém vao va budce hdi luu trong didu kién dun néng duge thye hién
trong 1 gi®. Sau khi hoan thanh phan tng, hdn hop phan tmg dugc dua trd lai nhiét do
phong rdi duge ¢b dic dudi p sudt giam. Dietyl ete dwgc thém vao dich co dic, ngay
sau d6 chit rin dwogc tach ra. Chét rin dwoc thu gom bing cach loc va lam kho, thu

dugc hop chit dich véi lwong 49mg (hiéu sudt, 45%).

'H-NMR (CDCL, 8,ppm): 5,56 (2H, s), 6,92 (1H, 1), 7,33 (1H, d), 7,82 (1H,
m), 7,91 (1H, dd), 8,02 (1H, d), 8,45 (1H, d), 8,48 (11, d);

BC-NMR (CDCl;, 8,ppm): 53,8, 115,2, 120,1 (t), 122,1, 124, 8, 139,0, 140,0,
142,3, 150,0, 151,9, 159,1, 159,1, 165,8 (t);
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MS: m/z = 332 (M+H).

Vi du téng hop 23: 2,2,2-triclo-N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-
yliden]axetamit (hop cht 235)

Mot lugng 70mg (0,27mmol) 1-[(6-clopyridin-3-yl)metyl]pyridin-2(1H)-imin
hydroclorua thu dugc theo phuong phép trong muc “Vi du tdng hop 14, phuong phép
khac” duge hoa tan trong 4ml diclometan khan, tiép theo d6 94ul (0,68mmol, 68mg)
trietylamin va 33pug (0,27mmol, 49mg) tricloaxetyl clorua dugc thém vao theo trinh ty
nay, va hdn hop phén tmg dugc khudy & nhiét 6 phong trong 1 gid. Sau khi hoan
thanh phan tng, nudc dugc thém vao, 1am ngimg phan tng, va bude chiét 1ong-16ng
dugc thuc hién béng diclometan va nudc. Pha hitu co dugc rira mot 14n b%mg nudc va
hai 14n bang dung dich axit clohydric 1%, rdi 1am kho trén magie sulfat khan va c6 dic
dudi 4p sut giam. Dietyl ete dugc thém vao dich ¢d dic, ngay sau d6 chét rin duoc
tach ra. Chét rin duoc thu gom bang cach loc va 1am khé, thu dugc hop chét dich véi

lwong 61mg (hiéu sut, 62%).

'H-NMR (CDCls, 8,ppm): 5,59 (2H, s), 6,86 (1H, t), 7,32 (1H, d), 7,78 (1H,
td), 7,91 (2H, m), 8,43 (1H, d), 8,50 (1H, d);

MS: m/z =364 (M+H).

Vi du tdng hop 24: N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,3,3,3-
pentaflopropanamit (hop chét 242)

2-Aminopyridin (300mg, 3,19mmol) dugc hoa tan trong 15ml diclometan
khan, tiép theo d6 919mg (4,78mmol) EDC-HCI, 583mg (4,78mmol) DMAP va 397
uL (628mg, 3,83mmol) axit pentaflopropionic dugc thém vao theo trinh ty nay va hon
hop phan tng dugc khudy qua dém & nhiét do phong. Sau khi hoan thanh phéan tmg,
hdn hop phan tng dugc pha loding bing diclometan, dugc rira mét 14n bing nuée va
hai 14n bing dung dich axit clohydric 1%, rdi 1am khd trén magie sulfat khan va c6 dic
dusi 4p sudt giam, thu duwoc 85mg 2,2,3,3,3-pentaflo-N-(pyridin-2(1H)-
yliden)propanamit (hiéu suét, 11%).

52mg (0,32mmol) 2-Clo-5-clometylpyridin dugc hoa tan trong 8ml axetonitril
khan va 49mg (0,35mmol) kali cacbonat dugc thém vao 77mg (0,32mmol) 2,2,3,3,3-
pentaflo-N-(pyridin-2(1H)-yliden)propanamit thu dugc theo phuong phép trén day,
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sau d6 hdn hop phan tmg duge hdi luu trong didu kién dun néng trong 11 gid. Sau khi
hoan thanh phan tmg, hdn hop phan tmg duoc dua trd lai nhiét d6 phong, chit khong
hoa tan dugc loai bd bﬁng cach lgc, va dich loc dugce c¢6 dac dudi ap suét giam. Dich
c¢d dic dugc tinh ché béng cach sic ky cot trén silicagel (hexan/etyl axetat = 1:3), thu

dwoc hop chit dich véi lugng 12mg (hiéu suét, 10%).

'H-NMR (CDCl;, 8,ppm): 5,56 (2H, s), 6,90 (1H, td), 7,32 (1H, d), 7,79 (2H,
m), 7,84 (1H, d), 8,43 (1H, d), 8,56 (1H, d);

MS: m/z = 366 (M+H).

Vi dy téng hop 25: N-[1-((2-clopyrimidin-5-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-
trifloaxetamit (hop chét 243)

2-Clo-5-metylpyrimidin (1,04g, 8,13mmol) dugc hoa tan trong 30ml cacbon
tetraclorua, 1,73g (9,75mmol) N-bromosucxinimit va 20mg benzoyl peroxit duoc
thém vao, va hdn hop phan tng duoc hdi luu trong diéu kién dun néng trong 6 gid.
Sau khi hoan thanh phan tng, hdn hop phan tmg dugc dua trd lai nhiét do phong, co
dac dudi ap sudt giam, va dugc tinh ché bing cach sic ky cot trén silicagel (hexan/etyl

axetat = 3:1), thu dugc 641mg 5-bromometyl-2-clopyridin (hiéu suét, 38%).
'H-NMR (CDCl;, 8,ppm): 4,42 (2H, s), 8,66 (2H, s).

Mot luong 104mg (0,50mmol) S-bromometyl-2-clopyridin thu duoc theo
phuong phép trén ddy dugc hoa tan trong 6ml axetonitril khan, sau d6 96mg
(0,50mmol) 2,2,2-triflo-N-(pyridin-2(1H)-yliden)axetamit thu dugc theo phuwong phap
trong muc “Vi du tdng hop 14, Budc (1)” va 76mg (0,55mmol) kali cacbonat dugc
thém vao, va hén hop phan tng duoc hdi luu trong didu kién dun noéng trong 1 gid.
Sau khi hoan thanh phan tmg, hdn hgp phan tng dugc dua trd lai nhiét d6 phong, chét
khong hoa tan dugc loai bd b%lng cach loc, va dich loc dugc co dic dudi ap sult giam.
Dietyl ete dugc thém vao dich c6 dac, ngay sau do chét rin dugc tach ra. Chit rén
dugc thu gom bing cach loc, duoc rira bing dietyl ete, tiép d6 placed trong 10 sdy va

lam khé dudi ap sudt giam, thu dugc hop chét dich véi luong 92mg (hidu sult, 58%).

'H-NMR (CDCls, 8,ppm): 5,54 (2H, s), 6,98 (1H, m), 7,87 (1H, m), 8,18 (1H,
m), 8,48 (1H, m), 8,83 (2H, m);
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13C-NMR (CDCls, 8,ppm): 60,0, 115,6, 117,1 (q), 122,1, 127,5, 139,2, 142.9,
158,8, 160,3 (2C), 1614, 163,8 (q);

MS: m/z =317 (M+H).

Dit liéu phd dbi v6i cac hop chét thu duoc theo phuong phép tuong tw véi
phuong phéap in céc vi du tdng hop 14 dén 25 dugc thé hién trong bang 10 va 11.
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{1H, d), 789 (I1H,m)}, 842 (1H,m), 849 (lH,s)

Béang 10
|Hop chét s6 'NMR (CDCl,, , ppm) IR(KBr, v, cm ™) hoic MS
. 5,57 (2H, §), 6,92 (1H, td), 7,31 (IH, d), 7.80 (1H, td), 7.87 (IH, dd), _ .
2 799 (IH, dd), 848 (2H,m) miz =316 (M+H)
5,61 (2H, s), 6,93 (1H, dd), 7,68 (IH, s), 7,83 (IH, td), 7,97 (I1H, ), _
213 8,53 (1H, d) m/z =322 (M+H)
3,74 (3H, s), 5,40 (2H, 5), 6,45 (1H, td), 7,29 (1H, d), 7,46 (2H, m), 7.73
2 (1H, ddy, 8,12 (l1H, dd), 840 (lH,d) miz =278 (M+H)
5,53 (2H, s), 7.34 (1H, d), 7,71 (1H, dd), 7,87 (1H, dd), 7,94 (IH, s), _ N
2 849 (IH, d). 855 (IH,s) m/z =350 (M+H)
216|554 (2H, ), 734 (1H, d), 7,70 (1H, m), 7,80 (1H, m), 7,88 (1H, dd).| .. o0
216 848 (IH, d), 8,64 (IH, m) méz = 334 (M+H)
g 13,49 (2H, 8), 6,85 (1H, dd), 7,35 (1H, d), 7,76 (1H, dd), 7,85 (I1H, dd), s e
2 844 (IH, d), 8§62 (IH,s) m'z = 350 (M+H)
218 [5,56 (2H, s), 7,68 (1H, 5), 7,74 (1H, dd), 7,84 (1H, d), 8,58 (1H, d) mz = 356 (M+H)
219 15,60 (2H, 5), 7,69 (1H, 5), 7,72 (1H, td), 7,86 (1H, m), 8,67 (1H, m) miz = 340 (M+H)
220 15,58 (2H, s), 6,90 (1H, d), 7,67 (1H, ), 7,90 (1H, d), 8,61 (1H, 5) vz = 356 (M+H)
2,31 (3H, s), 5,50 (2H, s), 6,98 (1H, m), 7,34 (1H, d), 7,73 (IH, dd), o N
2 lam (2H,m), 842 (1H,d) m/z =330 (M+H)
2,40 (3H, S), 5,49 (2H, s), 6,70 (1H, dd), 7,32 (1H, d), 7,70 (1H, d), 0.
2 7,86 (1H, dd), 837 (1H, s), 843 (1H,d) m/z = 330 (M+H)
‘ 2,29 (3H, s} 5,52 (2H, s), 7,32 (1H, d), 7,62 (1H, 5), 7.65 (1H, dd),  anaren
| H 1 = 330 (M+F
> 788 (IH, dd), 846 (1H, d), 850 (1H,d) miz = 330 (M+H)
224 15,58 (2H,5), 6,81 (1H, m), 7,37 (4H, m), 7,77 (2H, m), 8,50 (1H, d) " miz =281 (M+H)
5,52 (2H, s), 6,85 (1H, m), 7,30 (2H, d), 7,36 (2H, d), 7,75 (1H, td), i .
- 7,84 (IH, d). 847 (1H,d) miz =315 (M+H)
5,57 (2H, 8), 6,86 (1H, m), 7,26-7,35 (2H, m), 7,78 (1H, 1), 7,86  (1H,
226 miz = 282 (M+H
m), 863 (2H,m), 867 (IH,d) z =281 (M+H)
5,54 (2H, s), 6,89 (1H, td), 7,76 (IH, dd), 7,80 (1H, td), 7.85 (1H, d), -394 (M
27 829 (IH, 4), 857 (1H,d) m/z =334 (M+H)
5,62 (2H, s), 6,90 (1H, 1), 7,69 (1H, d), 7,81 {1H, 1), 7,88 (1H, d), 8,06 _
228 m/z =350 (M+H
{1H, d), 856 (IH, d), 878 (IH,s) z (M+H)
5,56 (2H, 5), 6,89 (I1H, td), 6,94 (1H, d), 7,79 (1H, td), 7.87 (1H, d),| —
9 Wz = +
0 1803 (H.m), 831 (IH, s) 851 (1Hd) vz = 300 (M+H)
230 [599 (2H.5) 6,89 (IH, 1, 7,79-7,90 (2H, m), 8,04 (1L, A\ 837 (IR o0
d}& 8556 (]H,m}
552 (2H, 5), 6,88 (1H, 1), 748 (1H, d), 7,78 (2H, m), 7,84 (1H, d), 844 , _
231 . : iy 360 (MH
(1H, d), 853 (1H,d) m/z = 360 (M+H}
3,32 (2H, s), 6,71 (IH, m), 7,35 (IH, d), 7.86 (IH, dd), 7,94 (IH, m), a4 (M
22 8,33 (IH, dd), 844 (IH,d) m/z = 334 (M+H}
233|553 (QH, 9), 6,74 (IH, m), 7,33 (1H, d), 7,87 (1H, dd), 8,07 (IH, m), =334 M+
3 8,29 (1H, dd). 8435 (1H.d) m/z = 334 (M+H)
234 |554(2H.5),602(1H,5), 6,77 (1H, 1), 732 (1H, m), 7,69 (1H,m), 7,77} . _ .0 M)
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Bang 11
Hop chat s& 'NMR (CDCl3, 8, ppm) IR(KBr, v, cm™)
hofic MS
a5 |99 @H, 5), 686 (IH 0, 732 (IH, d), 178 (IH, ), 791 (Hm),843 (IH, 2 = 364 (M)

d), 8,50 (IH,d)

236 4,17 (ZH, s), 546 (2H, s), 6,64 (IH, ), 7,31 (1H, d), 7,60 (1H,td), 7,64 m/z = 296 (M+H)
(IH, dd), 7.80 (1H, dd), 832 (IH, d), 845 (IH,d)

37 |b89 GH, d), 689 (IH, ), 7,08 (IH, @), 732 (IH, d), 7.66(1H,dd), 7,76 m/z = 330 (M+H)
(2H,m), 844 (I1H,d), 850 (IH,d)

g |92 @H, s), 590 (IH, t),_6,79 (IH, ), 7,3; (IH, d), 7,71 (H,m), 7,77 (QH, m/z = 298 (M+H)
dd), 7,85 (1H, dd), 845 (1H, d)., 850 (1H,d)

a9 |56 QH, s), 692 (1H, ©, 733 (IH, &), 782 (IH,m), 791 (IH, dd), 802 (IH, | ... (M+H)
d), 845 (1H, d), 848 (IH,d)

240 553 (IH, d), 558 (IH, d), 6,06 (IH, s), 6,76 (IH, td), 7,32 (1H, d}, 7,69 (IH, vz =374 (M+H)
m), 7,70 (1H,m), 7,90 (IH, dd), 840 (1H, d), 850 (IH,d)

sy 556 (QH, s), 599 (IH, s), 678 (IH, td), 733 (1H, d), 769 (IH,d), 7,76 m/z = 418 (M+H)
(1H, dd), 7,93 (14, dd), 839 (IH, d), 850 (1H,d)

gy |56 QH. s), 690 (IH, ), 732 (IH, d), 779 (H,m), 784 (IH, d),843 (I, /2 = 366 (M+H)
d), 8,56 (1H,d)

a3 P54 @H, %), 698 (IH, m), 787 (IH, m), 818 (IH, m), 848 (IH, m), 8383 iz = 317 (M+H)
(2H, m)

s4q 17 @H, 9), 546 (H, 5), 663 (IH, ), 731 (IH, d), 7,60 (1H,1d), 7,65

(I1H, dd), 780 (IH, dd), 832 (IH, d), 847 (IH,d)

Vi du so sanh 1: N-[(6-clopyridin-3-yl)metyl]xyanamit (JP 2003-26661 A, hop

chit 1)

Xyanogen bromua (220mg, 2,09mmol) dugc hoa tan trong 10ml cloroform

khan, va dung dich dugc lam lanh dén 0°C. Dung dich chira 500mg (3,49mmol) 2-clo-

S-aminometylpyridin dugc hoa tan trong 10ml cloroform khan dwgc thém ting giot

vao dung dich nay, va hdn hop tao thanh dwgc khudy & 0°C trong 1 gi. Hon hop phén

ung dugc loc, roi dén nudc duge thém vao va budce chiét 1dng-1éng dugce thuc hién,

tiép theo d6 pha cloroform dugc 1am kho trén magie sulfat khan va co diic duéi 4p sudt

giam. Dich ¢d dic duge tinh ché bing cach sic ky cot trén silicagel (hexan/etyl axetat

= 1:1), dé thu duoc 122mg (hidu sult, 35%) hop chit dich.

IH-NMR (CDCI3, §,ppm): 4,21 (2H, s), 5,74 (1H, brs), 7,36 (1H, d), 7,71
(1H, dd), 8,30 (1H, d);

13C-NMR (CDCI3, 8,ppm): 46,5, 116,1, 124,8, 131,5, 138,9, 148,9, 151,4;

MS: m/z = 166 (M-H).
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Vi du so sanh 2: N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]xyanamit (Tai
liéu sang ché 6, hop chit 20)

=

Q
X
Cl N

Mot luwong 128mg (0,58mmol) 1-[(6-clopyridin-3-yl)metyl]pyridin-2(1H)-
imin thu dugc theo phuong phép khac duoc mé ta trong vi du tdng hop 14 dugc hoa
tan trong 5ml dimetylformamit khan, NaH (dudi dang thé phan tin 60% trong déu)
dugc thém vao véi lugng 40mg (trong lugng tinh, 24mg; 1,04mmol), va hdn hop phan
tng dugc khudy & nhiét d6 phong trong 30 phat. Tiép theo, 60mg (0,57mmol)
xyanogen bromua dugc thém vao, va hdn hop tao thanh dwoc khudy qua dém. Sau khi
hoan thanh phan mg, nuéc va etyl axetat dugc thém vao hon hop phan tng va budc
chiét 1ong-16ng dugc thyc hién. Pha hitu co dugc lam kho trén magie sulfat khan, rdi
dugc cd dic dudi ap suét giam. Dich c6 ddc dugc tinh ché trén dia TLC (1 dia 0,5mm,
duoc rira giai bang 100% etyl axetat), & thu dugc 14mg hop chét dich (hiéu suét,
10%).

'H-NMR (CDClL, 8,ppm): 5,28 (2H, s), 6,55 (1H, m), 7,33 (2H, m), 7,56 (2H,
m), 7,75 (1H, dd), 8,40 (1H, d);

Vi du so sanh 3: N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(2H)-yliden]axetamit (Tai
lidu sang ché 4, hop chét 2)

Diclometan khan (20ml) dugc thém vao 118mg (0,46mmol) 1-[(6-clopyridin-
3-yD)metyl]pyridin-2(1H)-imin hydroclorua thu dugc theo phuong phép khac dugc mod
ta trong vi du tdng hop 14, tiép theo d6 159l (1,16mmol, 116mg) trietylamin va 33ul
axetyl clorua dugc thém vao va hdn hgp phan tng dugc khudy & nhiét d6 phong trong
15 phat. Phan tmg dwgc chidm dat bang cach thém nudc vao hdn hop phan ung, va
budc chiét 1ong-1éng duoc thuc hién bing cloroform va nude. Pha hitu co duge ria

bang dung dich amoni clorua bdo hoa trong nudc, tiep d6 dugce cd dic. Vi viéc thém
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hexan vao do, chat ran dugc lang xudng. Chat ran dugc thu gom béng cach loc va

duoc rira, tiép d6 duoc 1am kho k¥, dé thu dugc 21mg hop chét dich (hiéu suét, 17%).

'H-NMR (CDCl, 8,ppm): 2,21 (3H, s), 5,35 (2H, s), 6,46 (1H, m), 7,32 (1H,
d), 7,48 (2H, m), 7,75 (1H, d), 8,10 (1H, dd), 8,45 (1H, dd);

MS: m/z = 262 (M+H).

Vi du so sénh 4: 3-[1-((6-clopyridin-3-yl)metyl)imidazolidin-2-yliden]-1,1,1-

triflopropan-2-on (Tai liéu sang ché 5, vi du 4)

/(YN/_\NH
cl | N7 \[coc&,

Dimetylformamit khan (15ml) dugc thém vao 1,30g (33,9mmol, 780mg) NaH
(duéi dang thé phan tan 60% trong dau), va hdn hop phan tng dugc 1am lanh dén 0°C.
1,52ml (1,90g, 17,0mmol) 1,1,1-trifloaxeton dugc thém tung giot vao dung dich nay,
va buée khudy duoc thuc hién & 0°C trong 10 phat. 7,0ml (110mmol, 8,35g) cacbon
disulfua dugc thém vao dung dich nay, va viéc khudy dugc thuc hién & 50°C trong 1
gio. Tiép theo, hdn hop phan g duge 1am lanh dén 0°C, 2,1ml (34,0mmol, 4,81g)
metyl iodua dugc thém vao, va hdn hop phan tmg duge khqu qua dém & nhiét do
phong. Sau khi hoan thanh phan ting, hdn hop phan tmg dugc rét vao nudc da va bude
khudy duge thuc hién cho dén khi nu6c d4 néng chay hoan toan. Hon hop phan tng
dwoc chuyén sang phéu nap va duge chiét bing etyl axetat. Pha hitu co dugc rira bing
nude mudi bdo hoa, rdi 1am kho trén magie sulfat khan va c6 dic dudi ap sudt giam.
Dich ¢ dic duoc tinh ché bing cach sic ky trén silicagel (hexan/etyl axetat = 95:5),
va cac phan doan chira hop chét dich dugc thu gom va co dic dudi ap sult giam.
Hexan dugc thém vao do, ngay sau do chét rin dugc léng xuéng. Chét rén duoc thu
gom bing cach loc va duge rira bing hexan, tiép d6 duge lam kho ky, dé thu duoc
460mg (hiéu suét, 13%) 1,1,1-triflo-4,4-bis(metylthio)-3-buten-2-on.

'"H-NMR (CDCl,, 8,ppm): 2,56 (3H, s), 2,58 (2H, 5), 6,25 (1H, s).

Tiép theo, 20ml etylendiamin dugc thém vao 2,0g (12,4mmol) 2-clo-5-
clometylpyridin, va hdn hop phan tng dugc khudy qua dém. Sau khi hoan thanh phan

g, hdn hop phéan ng duoc ¢d dic dudi ap sult giam, sau d6 axetonitril duge thém
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vao va chét khong hoa tan duogc loai bod béng cach lgc. Dich lgc dugce c6 déc dudi ap
suét giam, dé thu dugc 2,45g (hidu suit, 100%) N-((6-clopyridin-3-yl)metyl)etan-1,2-
diamin.

Dung dich chta 77mg (0,42mmol) N-((6-clopyridin-3-yl)metyl)etan-1,2-
diamin thu dugc theo phuong phép trén day trong 8ml axetonitril khan dugc thém vao
60mg (0,28mmol) 1,1,1-triflo-4,4-bis(metylthio)-3-buten-2-on thu dugc theo phuong
phép trén day, va hdn hop phan tmg dugc hdi lwu trong diéu kién dun néng trong 40
phit. Sau khi hoan thanh phan g, hdn hop phan tng duge dua trd lai nhiét do phong
va cb ddc dudi ap sudt giam, sau do6 etyl axetat va nude duge thém vao, va budce chiét
long-16ng dugc thyc hién. Pha hitu co dugc rira b%mg magie sulfat khan, roi duge ¢b
dic duéi ap sudt giam, va dich c¢d dic duge tinh ché bang céch séc ky cot trén silicagel

(hexan/etyl axetat = 3:1), dé thu dugc 59mg hop chét dich (hiéu suit, 69%).

'H-NMR (CDCls, 8,ppm): 3,49 (2H, 1), 3,78 (2H, 1), 4,40 (2H, s), 5,13 (1H, s),
7,37 (1H, d), 7,56 (1H, dd), 8,31 (1H, d), 9,34 (1H, brs);

m/z = 306 (M+H).

Vi du so sanh 5: 3-[3-((6-clopyridin-3-yl)metyl)thiazolidin-2-yliden]-1,1,1-

triflopropan-2-on (T4i liéu sang ché 5, vi du 3)

N N S
1
CI” °N COCF;

Dung dich chira 36mg (0,46mmol) 2-aminoetanthiol dugc hoa tan trong 10ml
etanol dugc thém vao 100mg (0,46mmol) 1,1,1-triflo-4,4-bis(metylthio)-3-buten-2-on
thu dugc theo phwong phép dwge md ta trong vi du so sanh 4, va hdn hgp phin tng
dwoc hdi lwu trong didu kién dun néng trong 6 gid, tiép d6 duoc khudy & nhiét do
phong trong 13 gid. Sau khi hoan thanh phén tg, etanol dugc cit dudi 4p suét giam,
sau d6 dich c6 ddc dugc hoa tan trong etyl axetat va dugc rira mot 1an bang nude. San
phim da dugc rira dugce 1am kho trén magie sulfat khan, rdi duoc c6 dic dudi ap suét
giam, dé thu dugc 73mg (hiéu sudt, 81%) 1,1,1-triflo-3-(thiazolidin-2-yliden)propan-

2-on.

'N-NMR (CDCls, 8,ppm): 3,35 (2H, m), 4,02 (2H, m), 5,61 (1H, s), 10,40
(1H, brs).

-93-



26465

2-Clo-5-clometylpyridin (80mg, 0,50mmol) dugc hoa tan trong 8ml axetonitril
khan, va kali cacbonat (69mg, 0,50mmol) dugc thém vao 65mg (0,33mmol) 1,1,1-
triflo-3-(thiaolidin-2-yliden)propan-2-on thu dugc theo phuong phap trén ddy, va hdn
hop phan tmg dugc hdi luu trong diéu kién dun néng trong 2 gid. Sau khi hoan thanh
phan tng, hdn hop phan tmg duogc dwa trd lai nhiét o phong, chét khong hoa tan duge
loai bd béng cach loc, va dich loc dugc co dic dudi ap sudt giam. Dich c6 dic duoc
tinh ché bang cach sic ky cot trén silicagel (hexan/etyl axetat = 1:1 — 1:3), dé thu
duoc 53mg hop chit dich (hidu suit, 50%).

'H-NMR (CDCls, 8,ppm): 3,20 (2H, t), 3,73 (2H, t), 4,61 (2H, s), 5,80 (1H, s),
7,36 (1H, d), 7,53 (1H, dd), 8,31 (1H, d);

MS: m/z =323 (M+H).

Vi du so sanh 6: 3-[1-((6-clopyridin-3-yl)metyl)imidazolidin-2-yliden]-1,1,1,5,5,5-
hexaflopentan-2,4-dion (Tai li¢u sang ché 5, vi du5)

O”

N”F,coc COCF3

Mot lugng 31mg (0,10mmol) 3-[1-((6-clopyridin-3-yl)metyl)imidazolidin-2-
yliden]-1,1,1-triflopropan-2-on thu dugc theo phwong phap dugc mo ta trong vi du so
sénh 4 dugc hoa tan trong 2ml diclometan khan, tiép do 20ul (0,25mmol, 20mg)
pyridin va 28pul (0,20mmol, 42mg) anhydrit trifloaxetic dugc thém vao theo trinh tu
nay, va hdn hop phan tng dugc khudy & nhiét d6 phong trong 30 phut. Dién bién cta
phan tng dugc kiém tra bing cach sic ky 16p méng, ngay sau do tim thiy mot s6 chét
ban d4u con lai trong hé phan tGng. Ké qua 13, 84pl (0,60mmol, 62mg) anhydrit
trifloaxetic dugc thém vao, va budc khqu dugc thuc hién trong 1 gio & nhiét do
phong. Sau khi hoan thanh phan ung, hdn hop phan tng dugc cd dic dudi &p suét
giam, tiép d6 dugc tinh ché trén dia TLC (1 dia 0,5mm, dugc rira giai bing hexan/etyl
= 2:8), dé thu duoc 30mg hop chit dich (hiéu suit, 75%).

'H-NMR (CD;0D, 8,ppm): 3,87 (4H, m), 4,51 (2H, s), 7,50 (1H, d), 7,82 (1H,
dd), 8,35 (1H, d);

MS: m/z =402 (M+H).
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Vi du so sénh 7: N-[1-((6-clopyridin-3-yl)metyl)imidazolidin-2-yliden]-2,2,2-
trifloaxetamit (Tai lidu sang ché 5, vi du 7)
[\
NNYNH
N7 N._ _CF;

hig

o)

Cl

Clorua axit dimetylcarbonimidodithioat metansulfonic (4,25g, 18,2mmol)
dugc hoa tan trong 30ml pyridin, 3,80ml (5,73g, 27,3mmol) anhydrit trifloaxetic dugc
thém vao ting giot, va hdn hop phan tmg duoc khudy qua dém & nhiét d6 phong. Hon
hop phan tng dugc co dic dudi 4p sudt giam, va duge dua vao budce chiét 16ng-1ong
b%mg cach st dung diclometan va nude. Pha hitu co tao thanh dugc 1am kho trén magie
sulfat khan, rdi dugc cb6 dic, d& thu duoc 5,36g dimetyl(2,2,2-trifloaxetyl)

carbonimidodithioat (hiéu suét, 100%).

N-((6-clopyridin-3-yl)metyl)etan-1,2-diamin (4,61g, 24,9mmol) dwgc tong
hop bang phuong phap dwgc mé ta trong vi du so sanh 4. Chét nay duogc hoa tan trong
40ml axetonitril khan, 4,60g (21,3mmol) dimetyl(2,2,2-tricloaxetyl)carbonimido-
dithioat thu duogc theo phuong phép trén ddy duoc thém vao, va hén hop tao thanh
dwoc hdi Iwu trong didu kién dun néng trong 90 phiit. Sau khi hoan thanh phén tng,
hén hop phan tng dugc dua trd lai nhiét d6 phong, sau 6 dung méi duge cit dudi ap
sudt giam. Chéit rdn ma lang xubng duge thu gom bing cach loc va duge rira bang mot

lugong nho axetonitril, dé thu duoc 2, 17g hop chét dich (hiéu suét, 33%).

'H-NMR (CDCls, 8,ppm): 3,50 (2H, m), 3,76 (2H, m), 4,60 (2H, s), 7,34 (1H,
d), 7,70 (1H, dd), 8,33 (1H, d);

Piém néng chay: 168 dén 170°C.

Vi du so sénh 8: N-[3-((6-clopyridin-3-yl)metyl)thiazolidin-2-yliden]-2,2,2-

trifloaxetamit (Tai liéu sang ché 5, vi du 6)

N/——\S
LT X
Cl N N\H/CF3
O

Etanol (20ml) dugc thém vao 77mg (1,0mmol) 2-aminoetanthiol, 216mmol

(1,0mmol) dimetyl(2,2,2-trifloaxetyl)carbonimidodithioat dugc tdng hop bing phuong
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phép dugc mo ta trong vi du so sanh 7 dugc thém vao, va hdn hop phan tng duoc
khudy qua dém & nhiét do phong. Sau khi hoan thanh phan tmg, dung méi dugc ct
duéi 4p suét giam, va budc tinh ché duoc thuc hién bing cach séc ky cot trén silicagel
(hexan/etyl axetat = 1:1), dé thu dugc 100mg 2,2,2-triflo-N-(thiazolidin-2-
yliden)axetamit (hiéu suit, 51%). Phan ting nay dugc thuc hién thém mot 1dn bing
phwong phép tdng hop tuong ty, dé thu dwoc lugng két hop cia 350mg 2,2,2-triflo-N-

(thiazolidin-2-yliden)axetamit.

Dimetylformamit (2ml) va tetrahydrofuran (18ml) dugc thém vao 162mg
(0,82mmol) 2,2,2-triflo-N-(thiazolidin-2-yliden)axetamit thu dugc theo phuong phép
dugc md ti trén ddy, tiép theo d6 198mg 2-clo-5-clometylpyridin va 150mg
(1,09mmol) kali cacbonat dugc thém vio, va hdn hgp phan tmg duogc hdi luu trong
diéu kién dun néng trong 20 gid. Sau khi hoan thanh phan tng, hdn hop phén ng
dugc dua trd lai nhiét 49 phong, chét khong hoa tan dugc loc ra, va dich loc dugc co
déc dudi ap suit giam. Dich c6 ddc dugc tinh ché trén dia TLC (hai dia 0,5 mm, dugc

rira giai bang 100% etyl axetat), & thu dwgc 230mg hop chit dich (hiéu suét, 87%).

'H-NMR (CDCls, 8,ppm): 3,27 (2H, m), 3,73 (2H, m), 4,86 (2H, s), 7,36 (1H,
d), 7,72 (1H, dd), 8,36 (1H, d);

Piém néng chay: 96°C.
Vi du diéu ché

Vi du di€u ché 1: Vién cOm

Hop chét 1 5% trong luong
Bentonit 40% trong lugng
Bot da talc 10% trong lugng
DAt sét 43% trong lugng
Canxi ligninsulfonat 2% trong lugng

Céc thanh phan trén dugc nghién k§ va duge tron véi nhau, tiép theo d6 nudc
dugc thém vao va hdn hgp phan tmg duge nhao tron k§. Chit d3 dwge nhao tron duge

tao hat va 1am kho, dé thu dugc vién cdm.
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Vi du diéu ché 2: Vién cém
Hop chét 212
Sanx P-252
Chét gén két
Chét ting cuong tao hat

DAt sét

2% trong lugng
5% trong lugng
1,5% trong lwong
0,5% trong luong

91% trong lugng

Céc thanh phén trén duge nghién k§ va dwoc tron voi nhau, tiép theo d6 nudce

dugc thém vao va hdn hop phan tng dugc nhao tron k¥. Chét da dugc nhao trdn duge

tao hat va lam kho, d€ thu duoc vién com.

Vi duy didu ché 3: Bot c6 thé dugce lam 4m

Hop chét 3

Dét sét

Cacbon tring

Dét tao

Canxi ligninsulfonat

Natri lauryl sulfat

30% trong lugng
50% trong lwong
2% trong lugng
13% trong lugng
4% trong lugng

1% trong lugng

Cac thanh phe‘“m trén duoc tron déu voi nhau va duoc nghién, dé thu dugc bot

¢6 thé duoc lam am.

Vi du di€u che 4: Vién cOm phan tan dugc trong nude

Hop chét 212

Dit sét

Dextrin

Axit alkyl-maleic copolymer

Natri lauryl sulfat

30% trong lugng
60% trong lugng
5% trong lugng
4% trong lugng

1% trong lugng

Céc thanh phan trén duoc nghién k§ va duge tron v6i nhau, tiép theo d6 nude

dugc thém vao va hoén hop phan tmg duoc nhao tron ky. Chét da dwgc nhao tron dugc

tao hat va lam khd, dé thu dugc vién cdm phén tan dugc trong nudec.
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Vi du didu ché 5: Dich ¢6 dic c6 thé chay

Hop chit 8 25% trong lugng
POE polystyryl phenyl ete sulfat 5% trong lugng
Propylen glycol 6% trong lugng
Bentonit 1% trong lugng
GOm Xanthan, dung dich 1% trong nuéc 3% trong lugng

PRONAL EX-300 (Toho Chemical Industry Co., Ltd.) 0,05% trong lugng
ADDAC 827 (KI Chemical Industry Co., Ltd.) 0,02% trong lugng
Nuée duoc thém vao dén 100% trong lugng

Toan bo lwgng céc thanh phan trén, trir dung dich chtra gdm Xanthan 1% trong
nuée va lugng nudce thich hop, dugce trdn so bd véi nhau, tiép d6 nghién trong may
nghién ué6t. Tiép d6, dung dich chia gdm Xanthan 1% trong nudc va nude con lai

dugc thém vio tdng lugng 100% trong hrong, dé thu dwoc dich ¢b dic chay duge.

Vi du diéu ché 6: Dich cb dic c6 thé dugc nhil hoa

Hop chit 1 15% trong lugng
N,N-dimetylformamit \ 20% trong lugng
Solvesso 150 (Exxon Mobil Yugen Kaisha) 55% trong lugng
Polyoxyetylen alkyl aryl ete 10% trong lugng

Céac thanh phz‘?ln trén duogc tron déu véi nhau va dugce hoa tan, dé thu duoc dich

¢ déc c6 the dugce nhii hoa.

Vi du diéu ché 7: Ché phdm dang bui

Hop chét 14 2% trong lugng
DAt sét 60% trong luong
Bot dé tale 37% trong luong
Canxi stearat 1% trong lugng

Céc thanh phan trén dugc trdn déu v6i nhau, dé thu dugc ché phim dang bui.
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Vi du diéu ché 8: Ché phim dang bui c6 d dich chuyén thép

Hop chit 1 2% trong lugng
Dét sét c6 do dich chuyén thép 94,5% trong lugng
Cacbon tring 2% trong luong
Canxi stearat 1% trong lugng
Parafin l6ngnhe 0,5% trong luong

Céc thanh phén trén duoc tron déu véi nhau, dé thu duge ché phim dang bui

nay.

Vi du di€u ché 9: Vién com min F

Hop chit 3 2% trong lugng
Chét mang 94% trong luong
Cacbon tring 2% trong lugng
Hisol SAS-296 2% trong lugng

Céc thanh phan trén dugc tron d€u véi nhau, de thu dugce vién com.

Vi du diéu ché 10: Ché phim léng @& nho giot

Hop chit 1 10% trong lugng
Ruou benzyl 74,9% trong lugng
Propylen cacbonat 15% trong luong
BHT 0,1% trong lugng

Cac thanh phﬁn trén dugc tron déu véi nhau, dé thu duge ché phém dang nho

giot dd hoa long.

Vi du diéu ché 11: Ché phdm dang long dé nhé giot
Hop chét 212 48% trong luong
Etanol 52% trong luong

Cac thanh phé"ln trén dugc tron déu véi nhau, dé thu duge ché phém dé nho

giot dd hoa 1ong.
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Ngoai ra, vi du v& ché phdm hdn hop chira ca hop chit theo sang ché va tac

nhan kiém soat vt gy hai khac dugc néu dudi day.

Vi du diéu ché 12: Vién cdm

Hop chét 212 2% trong lugng
Propenazol 24% trong lugng
Chét gén két 3,0% trong lugng
Chét ting cudng tao hat 0,5% trong lugng
Dit sét 70,5% trong lugng

Céc thanh phin trén dugc nghién k§ va dwoc tron véi nhau, tiép theo d6 nudce
duoc thém vao va hdn hop phan tmg duoc nhao tron ky. Chét da dugc nhao tron duge
tao hat va 1am khd, dé thu duoc vién cdm.

Vi du thir nghi€ém

Thr nghiém rng dung cho 14
Vi du thir nghiém 1-1: Thir nghiém kiém soat siu to

Khoanh 14 ¢6 dudng kinh 5,0cm dugc cét ra khoi cdy cai bép duge trong trong
chau, va chiing dugc phun bing dung dich chira hop chit theo sang ché & ndng do xéac
dinh trude duge didu ché dén 50% axeton/nuée (chira 0,05% Tween 20). Khoanh 14 da
duogc xtr Iy dwoc 1am kho trong khéng khi, tiép theo d6 4u tring hinh sao thir hai dugc
giai phong 1én dia. Tiép @6, khoanh 14 va 4u tring dwoc giit trong khoang & & 25°C
(16-gid ky sang, 8-gio ky tdi). Ba ngay sau khi dwoc gidi phong, sb con tring séng va
chét dugc tinh, va ty 18 chét dugc tinh tir cong thirc sau day. P4y 1a thir nghiém 1ip lai

hai lan.

Ty 18 chét (%) = [s6 con trang chét/(s6 con trung séng + sé con tring chét)] x
100

T cac két qua nay, véi 500ppm tmg dung cho 14, cac hop chét 9, 10, 49, 196,
211, 81, 82, 89, 92, 104, 107, 108, 109, 110, 111, 112, 114, 128, 131, 140, 141, 144,
145, 146, 152, 165, 167, 170, 171, 172, 176, 179, 180, 181, 183, 184, 186, 188, 189,
190, 193, 194, 212, 219, 226, 227, 229, 230, 234, 235, 237, 239, 240, 241, 242 va 243
thé hién hoat tinh diét con tring c6 ty 18 chét it nhét 13 80%.
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Vi du thir nghiém 1-2: Thit nghiém kiém soét séu to

Khoanh 14 5,0cm c6 dudng kinh dwgc cit ra khéi cdy ci bip dugc trong trong
chiu, va chiing dugc phun bang dung dich chira hop chit theo sang ché & ndng do xac
dinh truée dugc didu ché dén 50% axeton/nude (chira 0,05% Tween 20). Khoanh 14 da
dugce xtt Iy dugc lam khd trong khong khi, tiép theo d6 4u tring hinh sao thi hai dugc
gidi phéng 1én dia. Tiép d6, khoanh 14 va 4u tring duoc gitt trong khoang 0 & 25°C
(16-giv ky sang, 8-gid ky t6i). Ba ngay sau khi duoc giai phong, sb con tring séng va
chét dugc tinh, va ty 16 chét duoc tinh tir cong thirc sau day. Day la thr nghiém 13p lai

hai lan.

Ty 18 chét (%) = [sb con tring chét/(s6 con tring séng + sb con tring chét)] x
100

T cac két qua nay, véi 100ppm tmg dung cho 14, cac hop chit 81, 89, 92,
107, 111, 112, 114, 128, 152, 171, 183, 184, 186, 189, 190, 193, 194, 211, 212, 213,
215, 216, 218, 219, 227, 229, 230, 231, 234, 235, 237, 238, 239, 242 va 243 thé hién
hoat tinh diét con tring c6 ty 18 chét it nhit 1a 80%.

Vi du thir nghiém 2: Thir nghiém kiém soét sdu khoang

Khoanh 14 5,0cm c6 dudng kinh dugc cét ra khoéi cdy cai bip dwoc trdng trong
chau, vi chiing dugc phun bing dung dich chira hop chét theo sang ché & ndng d6 xéc
dinh truée duoc didu ché dén 50% axeton/nude (chira 0,05% Tween 20). Khoanh 14 da
dugc xtr Iy dugc 1am kho trong khong khi, tiép theo d6 4u trung hinh sao thir ba dugc
giai phéng 1én dia. Tiép d6, khoanh 14 va 4u tring duogc giit trong khoang 0 & 25°C
(16-gid ky sang, 8-gid ky t6i). Ba ngay sau khi duoc giai phong, sé con tring song va
chét dugc tinh, va ty 18 chét dwoc tinh tir cong thirc sau day. Day 1a thtr nghiém lap lai

hai lan.

Ty 1& chét (%) = [s6 con tring chét/(s6 con tring sdng + sé con tring chét)] x
100

Tur cac két qua nay, véi 500ppm g dung cho 14, cac hop chit 46, 202, 68,
82, 89, 92, 96, 104, 108, 128, 140, 176, 184, 189, 190, 193, 212, 219, 227, 229, 230 va
239 thé hién hoat tinh diét c6n tring c6 ty 16 chét it nhét 12 80%.
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Vi du thir nghiém 3-1: Thir nghiém kiém soét rép hai bong

Khoanh 14 2,0cm cé duong kinh dugc cit ra khoi cdy dua chudt duge tréng
trong chéu, va chung duwgc phun bing dung dich chira hop chét theo sang ché & ndng
d0 xé4c dinh trudc dugc diéu ché dén 50% axeton/nude (chira 0,05% Tween 20).
Khoanh 14 d3 dugc xir Iy duge 1am kho trong khéng khi, tiép theo d6 4u triung hinh sao
thr nhit dugc giai phong 1én dia. Tiép d6, khoanh 14 va &u trung duoc giit trong
khoang & & 25°C (16-gid ky sang, 8-gidr ky ti). Ba ngay sau khi duoc giai phong, s6
con tring sdng va chét dugc tinh, va ty 16 chét dugc tinh tir cong thirc sau day. Pay 1a

thir nghiém 13p lai hai 1an.

Ty 16 chét (%) = [s6 con trung chét/(s6 con tring séng + s6 con tring chét)] x
100

Tu cac két qua nay, véi S00ppm tng dung cho 14, cac hop chat 1,2,3,6,7, 8,
9, 10, 12, 14, 15, 18, 20, 21, 22, 25, 27, 29, 30, 31, 32, 33, 34, 36, 37, 41, 42, 43, 44,
45, 46, 49, 50, 52, 58, 61, 68, 69, 71, 72, 73,76, 77, 79, 81, 82, 83, 85, 88, &9, 92, 96,
100, 101, 102, 103, 104, 119, 122, 131, 132, 135, 139, 165, 167, 170, 179, 182, 183,
184, 186, 189, 192, 193, 194, 196, 199, 200, 202, 208, 210, 211, 212, 219, 221, 222,
223, 225, 226, 227, 228, 229, 230, 233, 234, 235, 237, 239 va 243 thé hién hoat tinh
diét con tring c6 ty 18 chét it nhét 13 80%.

Nguoc lai, khi hop chit 1 (N-[(6-clopyridin-3-yl)metyl]xyanamit) trong Tai
lidu sang ché 1 (Coéng bd don yéu clu clp patent Nhat sd 2003-26661) dugc thir
nghiém bang phuong phap twong tu, ty 1& chét rép hai bong tir ing dung cho 14 &
500ppm la 65%.

Vi du thir nghiém 3-2: Thir nghiém kiém so4t rép hai béng

Khoanh 14 2,0cm c6 dudng kinh duoc cit ra khoi cdy dua chudt dugc trong
trong chdu, va chiing duge phun bing dung dich chira hgp chit theo sang ché & ndng
d6 xac dinh trude duoc didu ché dén 50% axeton/nuée (chira 0,05% Tween 20).
Khoanh 14 da dugc xir Iy dwoc 1am kho trong khong khi, tiép theo d6 4u tring hinh sao
thtr nhit dugc giai phong 1én dia. Tiép d6, khoanh 14 va 4u tring duoc gift trong
khoang U & 25°C (16-gid ky sang, 8-gio ky t6i). Ba ngay sau khi dugc giai phong, sb
con tring sdng va chét dugc tinh, va ty 18 chét duge tinh tir cong thirc sau ddy. Day 1a

thir nghiém lap lai hai 1an.
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Ty 1& chét (%) = [s6 con tring chét/(sb con trang séng + sb con triung chét)] x
100

Tir cac két qua nay, voi 100ppm tng dung cho 14, cac hop chét 1, 2, 3, 6, 7, 8,
9, 10, 14, 245, 18, 21, 34, 43, 49, 50, 71, 76, &3, 85, 86, 88, 89, 90, 91, 92, 93, 94, 96,
97, 102, 105, 113, 128, 131, 137, 138, 139, 140, 141, 145, 149, 152, 157, 163, 183,
186, 196, 199, 200, 204, 208, 212, 213, 214, 215, 216, 219, 222, 223, 225, 226, 227,
228, 229, 230, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243 va 244 thé
hién hoat tinh diét c6n tring c6 ty 18 chét it nhét 13 80%.

Vi du thir nghiém 3-3: Thir nghiém kiém soét rép hai béng

Khoanh 14 2,0cm ¢6 duong kinh dugc cit ra khoi cdy dua chudt dugce tr&‘)ng
trong chau, va ching duoc phun bing dung dich chtra hop chét theo sang ché & ndng
do xac dinh truéc dwoc diéu ché dén 50% axeton/nude (chtra 0,05% Tween 20).
Khoanh 14 da duge xtt Iy dugc 1am kho trong khong khi, tiép theo d6 4u tring hinh sao
thtt nhit dugc gidi phéng 1én dia. Tiép d6, khoanh 14 va 4u tring dugc giit trong
khoang 1 & 25°C (16-gidr ky séng, 8-gio ky tdi). Ba ngay sau khi dwoc giai phong, sb
con triung séng va chét dugc tinh, va ty 18 chét duoc tinh tir cong thirc sau day. Day la

thir nghiém lap lai hai 14n.

Ty 1& chét (%) = [s6 con tring chét/(s6 con trung séng + sé con triung chét)] x
100

Tir cac két qua nay, véi 20ppm tmg dung cho 14, cac hop chét 1, 2,3, 6, 7, 8,
14, 18, 21, 82, 86, 88, 89, 90, 91, 94, 95, 128, 137, 138, 157, 199, 200, 212, 213, 214,
219, 226, 227, 229, 230, 231, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243 va
244 thé hién hoat tinh diét con trung c6 ty 1€ chét it nhit 12 80%.

Vi du thir nghiém 4: Thir nghiém kiém so4t rép cdy dao xanh

Khoanh 14 2,8cm c6 dudng kinh dugc cét ra khoi cdy cai bip dugce tréng trong
chau, va bdn con rép trudng thanh dugc tha vao trén mdi dia. Mot ngay sau, cac con
truong thanh duogc lr?'ly ra, va s 4u trung hinh sao thir nhit ma duoc dong lai trén mdi
khoanh 14 dugc diéu chinh dén 10, Tiép theo, khoanh 14 dwoc ky sinh bdi céc 4u trung
hinh sao th& nhét nay dugc phun bing dung dich chira hop chit theo sang ché & ndng

do xac dinh trudc dugc didu ché dén 50% axeton/nude (chtra 0,05% Tween 20).
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Khoanh 14 da dugc xir Iy dugc 1am kho trong khong khi, tiép theo d6 nip dwoc day 1én
dia Petri va khoanh 14 va 4u tring dugc gifr trong khoang 1 & 25°C (16-gitr ky séng, 8-
gid ky tdi). Ba ngay sau khi dugc giai phong, sé con tring séng va chét dugce tinh, va

ty 18 chét dugc tinh tir cdng thirc sau ddy. Day 14 thir nghiém 13p lai hai lan.

Ty 18 chét (%) = [s6 con trung chét/(sb con trung séng + sb con tring chét)] x
100

Tir cac két qua nay, véi 100ppm tng dung cho 14, cac hop chit 1, 2,3, 6, 7, 8,
9, 10, 11 va 212 thé hién hoat tinh diét con tring c6 ty 18 chét it nhét 14 80%.

Vi du thir nghiém 5: Thir nghiém kiém soat riy néu nho

Gibng cay la dugc trdng trong chiu duge dua vao g dung cho 14 dung dich
chira hop chit theo sang ché & ndng d6 xac dinh trudc duge diéu ché dén 50%
axeton/nuéc (chira 0,05% Tween 20). Gibng cdy da duoc xir Iy dugc 1am khé trong
khong khi, tiép theo d6 4u tring hinh sao thir hai dugc tha vao trén gidng cay. Tiép do,
gidng cdy va u tring duoc giit trong khoang i & 25°C (16-gid ky sang, 8-gid ky t6i).
Ba ngay sau khi dugc giai phéng, sb con trung séng va chét duoc tinh, va ty 18 chét

dugc tinh tir cong thirc sau diy. Py 1a thir nghiém 13p lai hai 1an.

Ty 18 chét (%) = [s6 con tring chét/(sd con tring sdng + s& con tring chét)] x
100

Tir cac két qua nay, voi 100ppm tmg dung cho 14, cac hop chét 212, 213, 215,
216, 227, 229 va 230 thé hién hoat tinh diét c6n tring c6 ty 1& chét it nhit 1a 80%.

Vi dy thir nghiém 6: Thir nghiém kiém soat ray gao Irc

Gibng cay lua duoc tréng trong chau dugc dua vao tng dung cho 14 cia dung
dich chtra hop chét theo sang ché & ndéng d6 xac dinh truéc duoc didu ché dén 50%
axeton/nuée (chira 0,05% Tween 20). Giéng cdy dd dugce xir Iy dugc 1am khé trong
khong khi, tiép theo d6 Au triing hinh sao thir hai dugc tha vao trén gidng cay. Tiép d6,
giéng cdy va 4u tring duoc giit trong khoang & & 25°C (16-gid ky séng, 8-givr ky tdi).
Sau ngay sau khi dugc giai phong, sb con tring séng va chét duoc tinh, va ty 18 chét

duoc tinh tir cong thirc sau day. D4y 1a thir nghiém lip lai hai 1an.

Ty 18 chét (%) = [s6 con tring chét/(sb con tring séng + sb con tring chét)] x
100
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Tir cac két qua ndy, véi 100ppm Gng dung cho 14, cac hop chit 1, 2,3, 6,7 va
8 thé hién hoat tinh diét con tring c6 ty 18 chét it nhit 12 80%.

Vi du thir nghiém 7: Thir nghiém kiém soat riy hai lua lung tréng

Gidng cay lua dugc trdng trong chiu dugce dwa vao tng dung cho 14 dung dich
chira hop chét theo sang ché & ndng d6 xac dinh truéc dwgc didu ché dén 50%
axeton/nuéc (chira 0,05% Tween 20). Gidng cdy da duoc xir Iy dwoc 1am khd trong
khong khi, tiép theo d6 4u tring hinh sao thi hai dugc tha vao trén gibng cdy. Tiép do,
gibng cay va 4u tring duoc gitr trong khoang 0 & 25°C (16-gid ky sang, 8-gid ky tdi).
Bbn ngay sau khi duoc giai phong, sb con tring séng va chét dugc tinh, va ty 16 chét

duoc tinh tir cong thirc sau dy. DAy 1a thir nghiém 13p lai hai 1an.

Ty 1& chét (%) = [sb con tring chét/(sb con tring séng + s& con tring chét)] x
100

Tir cac két qua nay, voi 100ppm tng dung cho 14, hop chit 1 thé hién hoat tinh

diét con trung c6 ty 1& chét it nhét 12 80%.
Vi du thir nghiém 8: Thir nghiém kiém soét rdy xanh dudi den lta xanh

Gidng cay lta dugc trong trong chau duge dwa vio tng dung cho 14 ctia dung
dich chira hop chét theo sang ché & ndéng do xac dinh trudc duoc diéu ché dén 50%
axeton/nude (chira 0,05% Tween 20). Gidng cay da dugc xir Iy duge 1am khd trong
khong khi, tiép theo d6 4u tring hinh sao thtr hai dugc tha vao trén giéng cay. Tiép do,
gibng cay va 4u tring dugc giit trong khoang G & 25°C (16-gi& ky sang, 8-gior ky tbi).
Bén ngay sau khi duoc giai phong, sb con tring séng va chét dugc tinh, va ty 16 chét

duoc tinh tir cong thirc sau ddy. Day 1a thir nghiém 13p lai hai lan.

Ty 18 chét (%) = [s con trung chét/(s6 con tring séng + sb con trung chét)] x
100

Tir cac két qua nay, véi 100ppm tmg dung cho 14, cac hop chét 1 va 212 thé
hién hoat tinh diét con tring c6 ty 18 chét it nhét 1a 80%.

Vi dy thir nghiém 9: Thir nghiém kiém soat rudi tring nha kinh

Rudi tring nha kinh trudng thanh duge tha vao trén cdy dua chudt dugc trong

trong chdu, va dugc dé dé tring qua dém. Mot ngay sau khi bit diu dé trimg, céc con
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truéng thanh dugc l4y ra, va cdy va trimg dugc giit trong khoang @ & 25°C (16- gidy ky
sang, 8-gid ky tdi). Ba ngay sau khi két thiic d¢ trimg, khoanh 14 2,0cm ¢6 dwdng kinh
dwoc cit ra khéi cay dua chudt va, sau khi da khing dinh sy dé trimg trén do6, khoanh
14 duge phun bing dung dich chira hop chit theo sang ché & ndng d xac dinh trude
dugc diéu ché dén 50% axeton/nudc (chira 0,05% Tween 20). Sau khi phun, khoanh 14
da duge xir ly dugc giit trong khoang 1 & 25°C (16-gid ky sang, 8-gior ky tbi). 14 ngay
sau khi phun, s6 con trung séng va chét dugce tinh, va ty 1€ chét dugc tinh tir cong thirc

sau ddy. D4y 1a thir nghiém lap lai hai 1an.
Ty 1& chét (%) = [(s6 trimg da d¢ — sb con trung séng)/sé trimg da d&] x 100

Tir cac két qua nay, véi 100ppm vmg dung cho 14, cac hop chét 212, 229 va
230 thé hién hoat tinh diét c6n tring cao c6 ty 18 chét it nhét 13 80%.

Véi tng dung cho 14 & 20ppm, hop chit 213 thé hién hoat tinh diét con tring
cao c6 ty 18 chét it nhét 12 80%.

Vi duy thtt nghiém 10-1: Thir nghiém kiém soat bo trf hoa phwong Tay

Khoanh 14 2,8cm c6 duong kinh duoc cit ra khoi cay dau duoc tréng trong
chau, va chiing dwgc phun bang dung dich chira hop chét theo sang ché & ndng dd xac
dinh trudc dugc didu ché dén 50% axeton/nude (chira 0,05% Tween 20). Khoanh 14 da
dugc xtr ly dugc lam kho trong khong khi, tiép theo d6 4u tring hinh sao thtr nhét
duoc giai phong 1én dia. Tiép d6, khoanh 14 va u tring dugc giir trong khoang U &
25°C (16-gid ky sang, 8-gitr ky ti). Ba ngdy sau khi dwoc giai phéng, sb con tring
séng va chét dugc tinh, va ty 1€ chét duoc tinh tir cong thuc sau day. bay la thu

nghiém 13p lai hai 1an.

Ty 18 chét (%) = [s6 con tring chét/(sd con trung song + sb con tring chét)] x
100

Tir cac két qua nay, v6i 500ppm tmg dung cho 14, cac hop chét 49, 50, 85, 86,
90, 91, 93, 94, 104, 107, 108, 114, 128, 131, 135, 137, 140, 141, 144, 145, 146, 147,
152, 167, 170, 171, 172, 176, 181, 182, 183, 184, 186, 189, 190, 193, 196, 199, 200,
208, 211, 212, 222, 226, 227, 229, 230, 231, 237, 240, 242 va 243 thé hién hoat tinh
diét con trung cao c6 ty 1¢ chét it nhit 1a 80%. Vi 200ppm tng dung cho 14, cac hgp
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chit 1,2, 3, 6, 7, 8, 9 va 10 thé hién hoat tinh diét con tring cao c6 ty 1& chét it nhét 13
80%.

Vi du thir nghiém 10-2: Thir nghiém kiém soat bo tri hoa phuong Tay

Khoanh 14 2,8cm c¢6 duong kinh dugce cit ra khoi cdy dau duogc trdng trong
chau, va chung duoc phun bing dung dich chira hop chét theo sang ché & ndng d9 xéac
dinh trude duge didu ché dén 50% axeton/nude (chira 0,05% Tween 20). Khoanh 14 d3
dugc xir Iy dwoc 1am khd trong khong khi, tiép theo d6 4u triing hinh sao thir nhét
dwoc giai phoéng 18n dia. Tiép d6, khoanh 14 va 4u tring dugc giit trong khoang 1 &
25°C (16-gitr ky sang, 8-gid ky t6i). Ba ngay sau khi dugc giai phong, sd con tring
séng va chét duoc tinh, va ty 16 chét dwoc tinh tir cong thirc sau day. Pay 1a thir

nghiém lap lai hai 1an.

Ty 18 chét (%) = [s6 con tring chét/(s6 con tring séng + s6 con tring chét)] x
100

Tir céc két qua nay, v6i 100ppm tng dung cho 14, cac hop chét 2, 3, 6, 7, 8, 9,
10, 90, 91, 104, 128, 137, 186, 193, 212, 213, 216 va 238 thé hién hoat tinh diét con
tring cao c6 ty 18 chét it nhit 12 80%.

Vi du thr nghiém 11: Thir nghiém kiém soat rép hai 14 10a

Mim giéng cdy lda my 4 ngay sau khi gieo duge ngidm trong 30 gidy trong
dung dich chtra hop chét theo sang ché & ndng d6 xac dinh trude duoc diéu ché dén
50% axeton/nudc (chira 0,05% Tween 20). Gidng cdy di dugc xtr Iy dwoc lam khod
trong khong khi, tiép d6 mdi loai dugc dwa vao xi lanh thity tinh va hai 4u tring rép
hai 14 Iua hinh sao thtr hai dugc gidi phong trong cung xi lanh thiy tinh nay. Sau khi
gi4i phong con tring, 6ng duge day lai va dwoc giit trong khoang i & 25°C (16-gid ky
sang, 8-gid ky tb1). P& cip nude cho cdy lta my trong sudt qua trinh thir nghiém, cay
dugc dé hip thu nude tir dudi xi lanh thiy tinh. Ba ngay sau khi dugc giai phéong, sb

con tring séng va chét dugc tinh, va ty 18 chét dugc tinh tir cong thirc sau day.

Ty 1& chét (%) = [s6 con tring chét/(s6 con tring séng + sd con tring chét)] x
100
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Tir cac két qua nay, v6i 50ppm tng dung cho 14, cac hop chét 132, 141, 144,
183, 184, 189, 190, 192, 193, 194, 212, 227, 229, 230, 231, 233, 236, 239, 242 va 243
thé hién hoat tinh diét con tring cao ¢6 ty 18 chét it nhit 12 80%.
Vi du thir nghiém 12: Thir nghiém kiém soat rép xanh canh niu

T40 non ma duge thu hoach tir canh ddng dwoc phun bing dung dich chira hop
chit theo sang ché & ndng d6 x4c dinh truéc dugc diéu ché dén 50% axeton/nuéc
(chtra 0,05% Tween 20). Cac qua dd dugc xt ly duge lam khd trong khong khi, dat
vao cbc nhya hai rép xanh cénh néu trudéng thanh dugc tha vao trén mdi cbc. Sau khi
gidi phong con trung, qua va con trung dugc giit trong khoang 0 & 25°C (16-gid ky
sang, 8-gid ky t61). Sau ngay sau khi duoc giai phong, sb con tring sdng va chét dugc
tinh, va ty 16 chét dugc tinh tir cong thirc sau day.

Ty 18 chét (%) = [s6 con tring chét/(sb con tring séng + s& con tring chét)] x
100

Tir cac két qua nay, véi 50ppm tng dung cho 14, hop chét 212 thé hién hoat
tinh diét con tring cao c6 ty 1& chét it nhat 1a 80%.
Vi du thitr nghiém 13: Bo canh ctng hai 14 lGa thi nghi€ém kiém soat

Céc hop chét theo sang ché dugc diéu ché dén ndng do x4c dinh trude trong
axeton dugc ing dung cuc bd v6i lugng 1ul (trén mdi con tring) vao lung cia bo canh
cting truéng thanh dwgc thu bt trén canh ddng bang cach sir dung xy-ranh loai siéu
nho. Sau khi xir Iy héa chét, cac con bo canh cimg duoc dua sang gibng ciy lua, véi 5
con bo canh cimg duge dua vao mdi cdy, va gibng cdy va bo canh cimg dugc giit trong
khoang 0 & 25°C (16-gid ky sang, 8-gid ky tbi). 48 gior sau khi xir ly, sb con trung
song va chét duoc tinh, va ty 18 chét dugc tinh tir cong thirc sau day.

Ty 1& chét (%) = [s con tring chét/(s6 con tring séng + sb con tring chét)] x
100

Tir cac két qua nay, & mure liéu 0,5 pg/con tring, cic hop chét 1, 8 va 212 thé
hién hoat tinh diét con tring cao c6 ty 1& chét it nhét 12 80%.
Vi du thir nghiém 14:

Thir nghiém kiém soat rudi nha
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Céc hop chét theo sang ché dugc didu ché dén néng do xéc dinh trudc trong
axeton were applied v6i luong 1ul (trén mdi con tring) vao lung cua rudi cai trudng
thanh bt dugc & trong nha. Sau khi x(r ly héa chét, cac con rudi dugc chuyén véao cbe
nhua, v6i 5 con rudi dugc dat trong mdi cbe, va duge giit trong khoang 4 & 25°C (16-
gidr ky sang, 8-gid ky tdi). 24 gid sau khi xtt ly, tinh trang guc ngé clia cic con rudi
duoc quan sat, va ty 1€ guc dugc tinh tir cong thirc sau day. Thir nghiém dugc thuc
hién véi hai 14n 13p lai.

Ty 18 guc (%) = [s6 con tring bi danh guc/(sd con tring sdng + s& con tring bi
danh guc)] x 100

T cc két qua ndy, & mirc lidu 2 pg/con tring, cac hop chét 33, 212, 213, 214
va 216 thé hién tac dung diét con tring cao c6 ty 16 guc 13 it nhét 80%.

Thir nghiém xi Iy ngém r&
Vi du thir nghiém 15: Thir nghiém kiém soat rdy niu nho

R& gibng cay lta my 48 giv sau khi gieo duge xtr Iy bing dung dich chira hop
chét theo sang ché & néng dd xac dinh trudc dugc diéu ché dén 10% axeton/nudc. Sau
khi dé r& hip thu chit hoa hoc trong 72 gid, mudi 4u tring rdy nau nhé hinh sao thir
hai dugc tha vao trén mdi gidng cdy. Tiép do, gibng ciy da dwoc xir Iy va 4u tring
dugc gitt trong khoang 0 & 25°C (16-gi¢ ky sang, 8-gio ky t6i). Bén ngay sau khi duge
giai phong, sb con tring sbng va chét duoc tinh, va ty 18 chét duogc tinh tir cong thirc
sau ddy. Thir nghiém duoc thyuc hién véi hai 1an 13p lai.

Ty 18 chét (%) = [s6 con tring chét/(sd con trung sdng + s§ con tring chét)] x
100

Tir cac két qua nay, & muc lidu 20 pg/gidng cay, cac hop chit 212, 213, 215,
216, 222, 223, 226, 227, 228, 230, 231, 233, 234, 235, 237, 212, 213, 214, 215, 216,
222,223, 227, 228, 229, 231, 233, 234, 235, 237, 238, 239, 240 va 241 thé hién hoat
tinh diét con tring cao c6 ty 18 chét it nhit 14 80%.

Thir nghiém xir Iy 1am w6t siing dit
Vi du thtr nghiém 16:

Thir nghiém ki€ém soat ray ndu nhd
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Gibng cay lta duoc trdng trong chiu duge dwa vao xit Iy 1am w6t siing dat
bing dung dich chtra hop chit theo sang ché & néng d x4c dinh trudc dugc diéu ché
dén 10% axeton/nudc. Ba ngay sau khi xir 1y, muoi du tring rdy ndu nhé hinh sao thir
hai dugc tha vao trén mdi gidng cay. Tiép d6, gibng cay da dwoc xir Iy va 4u tring
duoc gitlt trong khoang 0 & 25°C (16-gi¢ ky sang, 8-gio ky t61). Ba ngay sau khi dugc
giai phong, sb con tring séng va chét duge tinh, va ty 18 chét dugc tinh tir cong thirc

sau ddy. Thir nghiém dugc thuc hién vé6i hai 1an 13p lai.

Ty 18 chét (%) = [s6 con tring chét/(sb con trung sbéng + s6 con tring chét)] x
100

Tir cac két qua nay, & muc lidu 0,05mg/gibng ciy, cac hop chit 212, 227, 229,
231, 233, 237, 238, 239, 242 va 243 thé hién hoat tinh diét con tring cao c6 ty 18 chét
it nhat 12 80%, va & murc lidu 0,005mg/gidng cdy, hop chit 212 thé hién hoat tinh diét
cbn tring cao co ty 1& chét 95%.
Vi du tht nghiém 17:

Thir nghiém kiém soét riy hai lua lung tring

Gibng cay lua dugc trdng trong chau dugce dua vao xir ly 1am w6t siing dit
bang dung dich chira hop chét theo sang ché & ndng d6 xac dinh trudc duge diéu ché
dén 10% axeton/nuéc. Ba ngay sau khi xtr Iy, mudi du tring riy hai lda lung tring
hinh sao thtr hai duoc tha vao trén mdi giéng cdy. Tiép do, gidng cdy da duoc xir Iy va
4u tring duoc gitr trong khoang & & 25°C (16-gid ky sang, 8-gior ky t6i). Ba ngiy sau
khi dwoc giai phong, sd con tring sdng va chét duge tinh, va ty 18 chét dugc tinh tir
cdng thirc sau ddy. Thir nghiém dwoc thyc hién véi hai 1an lap lai.

Ty 18 chét (%) = [s6 con tring chét/(sb con trung sdng + s con tring chét)] x
100

Tir cac két qua nay, & mirc lidu 0,05mg/gidng cay, cic hop chét 212, 227, 229

va 231 thé hién hoat tinh diét con tring cao c6 ty 18 chét it nhét 13 80%.
Vi dy thr nghiém 18:

Thir nghiém kiém soat mot nudc hai lua
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Gibdng cy lua duoc tréng trong chiu dugc dua vao xir Iy 1am w6t siing dat
bang dung dich chira hop chét theo sang ché & ndng d6 xé4c dinh trude dugc diéu ché
dén 10% axeton/nudc. Two days sau khi xir 1y, nam con mot nuéc hai lua trudng
thanh dugc tha vao trén mdi gidng cdy. Tiép do, gidng ciy va con tring duge giit trong
khoang 0 & 25°C (16-gi& ky séng, 8-gi ky tdi). Ba ngay sau khi dwoc giai phong, sb
con tring séng va chét duoc tinh, va ty 18 chét dugc tinh tir cong thirc sau day. Thir

nghiém duoc thuc hién véi hai 14n 1ap lai.

Ty 18 chét (%) = [s6 c6n tring chét/(s6 con tring sdng + s con tring chét)] x
100

Tir cac két qua nay, & muc lidu 0,1mg/gidng cy, hop chét 212 thé hién hoat

tinh diét con tring cao 6 ty 1 chét it nhit 1a 80%.
Tac dung 1én vét gy hai c6 d6 nhay thip v6i thudc diét con tring
Vi du thtt nghiém 19:

Thir nghiém kiém soét riy gao lirc

Gidng cdy lua dugc trdng trong chau dugc dua vao xir Iy lam udt sting dat
bang dung dich chira hop chét theo sang ché & ndng dd xéac dinh trude duge didu ché
dén 10% axeton/nudc. Ba ngdy sau khi xtr Iy, mudi du tring rdy gao It hinh sao thir
hai c6 d6 nhay thap véi thude diét c6n tring dwoc tha vao trén mdi gidng cay. Tiép do,
gidng cdy va con trung dugc giit trong khoang t & 25°C (16-gid ky sang, 8-giv ky tbi).
Ba ngay sau khi dugc giai phong, s6 con tring séng va chét dwoc tinh, va ty 16 chét

dugec tinh tr cOng thirc sau déy. Thir nghiém dugc thyc hién véi hai lan 1ap lai.

Ty 18 chét (%) = [s6 con tring chét/(sb con tring séng + sé con triung chét)] x
100

Vit gay hai dugc st dung trong thir nghiém nay 1a con tring ma dugc truong
thanh trong nha v&i c4c thé hé lién tiép trong khoang thoi gian dai (dong nhay), va cac
con con tring ma dugc trudng thanh trong nha véi cac thé hé lién tiép duogc bét giit (I)
trong 2007 cua Kumamoto Prefecturé va (II) trong 2005 ctia Fukuoka Prefecturé (dong

dugc bt trén canh dong).

Két qua 13, hop chét 212 thé hién ty 18 chét 12 100% trén tit ca cac dong khi xi

Iy & mirc lidu 0,05mg/gidng cdy, va thé hién ty 1& chét 12 it nhit 90% trén tit ca cac
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dong & muc lidu 0,005mg/gidng cdy. Nguoc lai, khi tmg dung & mic lidu
0,05mg/gibng cay, imidacloprit thé hién ty 16 chét 1a 100% & dong nhay va ty 1& chét 13
40% & dong (I) va 60% & dong (II).

Tir cac két qua nay, hop chét 212 thé hién hoat tinh diét c6n tring cao chdng

lai riy gao lrc c6 d nhay thip véi imidacloprit.
Vi du thtr nghi€ém 20:
Thir nghiém kiém soat rdy nau nhé

Gibng cay lua dugc trdng trong chiu dwgc dua vao xir Iy lam w6t siing dét
bing dung dich chira hop chét theo sang ché & nbng @6 x4c dinh trude dugc didu ché
dén 10% axeton/nudce. Ba ngay sau khi xir 1y, mudi 4u tring riy nau nho hinh sao thir
hai ¢6 d6 nhay thip v6i thudc diét con tring dugc tha vao trén mdi gidng cdy. Tiép do,
gibng cdy va con tring dwoc git trong khoang i & 25°C (16-gid ky sang, 8-gidy ky tdi).
Ba ngay sau khi dugc giai phong, sé con tring séng va chét dugc tinh, va ty 18 chét

duoc tinh tir cong thirc sau ddy. Thir nghiém dugc thuc hién véi hai 14n 1ap lai.

Ty 18 chét (%) = [sb con tring chét/(s6 con tring sdng + sb con tring chét)] x
100

Vit giy hai dugc st dung trong thtr nghi€ém nay con trung la cdn trung ma
dugc trudng thanh trong nha véi cac thé hé lién tiép trong khoang thoi gian dai (dong
nhay), va céc con cOn trung ma dugc trudng thanh trong nha véi céc thé hé lién tiép

duoc bét giir trong 2006 ctia Kumamoto Prefecturé (dong dwgc bt trén canh dong).

Két qua 13, hop chét 212 thé hién ty 18 chét 1a 100% trén c4 hai dong & mirc
lidu 0,01mg/gidng cay, va thé hién ty 1& chét 14 it nhit 90% trén ca hai dong & muc lidu
0,005mg/gidng cdy. Nguoc lai, khi tng dung & mirc lidu 0,01mg/gidng cay,
imidacloprit thé hién ty 1& chét 1a 100% & dong nhay va ty 1& chét 1a 50% & dong dugc
bt trén canh ddng. Khi tmg dung & mirc lidu 0,01mg/gibéng cay, fipronil thé hién ty 1&

chét 12 100% & dong nhay va ty 18 chét 1a 70% & dong duoc bit trén canh dong.

Tir cac két qua nay, hop chit 212 thé hién hoat tinh diét cén tring cao riy nau

nhd ¢6 do nhay thip v6i imidacloprit va fipronil.
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Vi du thir nghiém 21:

Thir nghiém hop chét 212 va Imidacloprit chuyén héa in vitro bing cach sir

dung dich chiét enzym thd rudi nha

Nhu dugc néu trong tai li€u Pest Management Science, 59(3), 347-352 (2003)
va the Journal of Pesticide Science, 29(2), 110-116 (2004), imidacloprit dugc biét 1a
khong c6 hoat tinh bang qua trinh chuyén héa oxy héa hién nay, qua trinh dugc cho 1a
mot trong nhitng co ché chuyén héa dat dwgc sirc dé khang véi tac nhan nay. Thi
nghiém sau ddy duoc thuc hién dé khing dinh tac dung 1én vét gdy hai ma c6 duogc su

khang cu nay.

Mot lugng 10ml dung dich dém kali phosphat (40 pH = 7.4, chira EDTA
1mM) duge thém vao rudi nha trudng thanh (0,645g), va cac con rudi duge ddng hoa
k¥§ trong Physcotron (Niti-On Medical and Physical Instruments Manufacturing Co.).
Tiép d6, dich ddng hoéa duge ly tim & 10.000g (x10m/s®) trong 15 phut. Chét ndi 1én
trén tao thanh dugc ly tdm tiép & 100.000g (x10m/s?) trong 60 phut, dé thu dugc chét
két tia. Chét két tia dugc hoa tan trong dung dich dém kali phosphat 1ml, va dung
dich tao thanh duoc st dung lam dich chiét enzym thé. Budc thuc hién chiét enzym

duogc thyc hién trén nude da hoac & 4°C.

Céc chét phan (mg dugc tron véi nhau véi ty 18 sau déy trong 6ng 1,5ml, va
phan g dugc thuc hién & 25°C trong 40 gi¢. Sau khi thyc hién phdn ing, 1ml axeton
dugc thém vao va hdn hop phan tmg duge khudy, tiép theo d6 chét két tua tao thanh
duoc ly tim & tdc do 12.000 vong/phit trong 5 phut. Axeton ndi 1én trén dugc cit, va
chit két tia duoc dwa vao phd khéi sic ky léng (liquid chromatograph-mass

spectrometer: LC/MS) va phén tich dugc thuc hién.

Dich chiét enzym tho: 300ul
Dung dich DMSO chtra compound: Sul
Dung dich axit glucoza 6 phosphoric: Sul
Dung dich NADP": Sul
Dung dich axit glucose 6 phosphoric dehydrogenaza: Sul

Dung dich dém kali phosphat (pH = 7,4, chitra EDTA 1mM): 180l
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Céc diéu kién phén tich

Cot: Capcell Pak C18MG

Thanh phéan pha di dong:

0 dén 3 phat: nudc 85%, axetonitril 5%, dung dich axit formic 10% trong
nuée (0,1% thé tich)

3 dén 30 phut: 85 —» 25% nu:éré, 5 = 65% axetonitril, dung dich axit formic

10% trong nudce (0,1% thé tich)

30,1 dén 36 phut: 90% axetonitril, dung dich axit formic 10% trong nudc
(0,1% thé tich)

Nhiét 4o cot: 40°C

Téc d6 chay: 0,35ml/phut

Luong truyén vao: 100pl

Budce song UV:  Hop chit 212: 325nm
Imidacloprit: 300nm

Két qua 13, tdng phdn trim dién tich bé mat ddi v6i céc chit chuyén hoa 1a
0,08% trong céac truong hop ciia hop chit sd 212 va 2,55% trong truong hop cia
imidacloprit, cho thiy ring luong chit chuyén héa cia hop chit sé 212 1 thép hon
lwong chit chuyén héa ciia imidacloprit. Cac két qua trén day goi y rang, hop chit 212
¢6 thé kidm so4t hiru hiéu thip chi ca cic vat gdy hai khang thudc ma lam bat hoat vé

mat chuyén héa imidacloprit.
Tac dung kiém soét 1én vat gdy hai ky sinh trén dong vt
Vi du thr nghiém 21:
Thir nghiém kiém soat ve bét (Haemaphysalis longicornis)

Lo thiy tinh c¢6 dung tich 4ml dwoc nap ddy 30ul dung dich axeton chira
200ppm hozc 10ppm cac hop chit mong mubn. Cac lo d3 dugc nap ddy nay dugc dit
vao may lic va dugc 1am kho trong khéng khi trong khi dwgc quay, nho d6 tao ra 16p
mang moéng khd cac hop chét trén thanh bén trong cia lo. Sau khi lo dwoc 1am kho

trong it nhit 24 gid, mudi con ve dang 4u tring (Haemaphysalis longicornis) dugc tha
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vao trén mi lo, tiép theo d6 lo dwoc day lai. Tiép d6, cac lo duge dé yén trong khoéng
1 & 25°C, d6 4m 85% va t6i hoan toan. Mot ngay sau khi duge giai phéng, sé ve sbng
va chét dugc tinh, va ty 1& chét dugc tinh tir cong thirc sau ddy. Thir nghiém nay dugc

thuc hién vé6i hai 14n 13p lai.
Ty 18 chét (%) = [s ve chét /(sb ve séng + sb ve chét )] x 100

Két qua 13, & mirc liéu 200ppm, cac hop chit 1, 2,3, 6,7, 8, 9, 10, 11, 15, 18,
19, 20, 21, 39, 41, 42, 43, 45, 49, 50, 53, 58, 61, 72, 86, 88, 89, 91, 92, 93, 94, 96, 97,
101, 102, 105, 107, 108, 109, 111, 112, 114, 115, 119, 120, 130, 131, 132, 135, 137,
138, 165, 196, 199, 200, 204, 212, 213 va 214 thé hién tac dung diét ve bét c6 ty 16
chét it nhét 12 80%.

O mirc lidu 10ppm, cac hop chét 1, 2, 3, 6, 7, 8, 9, 10, 18, 19, 42, 43, 58, 88,
91, 93, 94, 165, 196, 208, 212, 213 va 214 thé hién tac dung diét ve bét c6 ty 18 chét it
nhét 12 80%.

Trong thir nghiém tuwong tw, ty 18 chét tir viéc xtr Iy bang 10ppm imidacloprit

12 4%.
Vi du thir nghiém 22:
Thir nghiém kiém soat ve (Haemaphysalis longicornis) trén bé mit co thé
chudt

Long bung dugce cao ra khoi ving c¢6 duong kinh khoang 2cm & chudt (ICR,
chudt duc 5 tudn tudi), va éng hinh nén polystyren 15ml dugc cit dugc chidu dai
khoang 1,5cm dugc gén vao viing da dugc cao 16ng bing cach sir dung chét dinh ngay

1ap tuec.

Mbt lwgng 20pl dich pha lodng 1000 14n ctia tic nhan kiém so4t vét gdy hai
duge didu ché theo cach tuong tw nhu cach trong vi du didu ché 11 duogc thém ting
giot vao bé mit co thé ciia chudt trong pham vi éng dugce gin vao. Sau do, dung dich
dugc @ kho ky, mudi hodc nhiéu hon mudi con ve dang 4u tring (Haemaphysalis
longicornis) dwgc tha vao trén éng, rdi éng dugc day lai. Ba ngay sau khi dugc giai
phéng, s6 lwong ve con sdng va da chét dwoc tinh, va ty 16 chét dugc tinh tir cOng thurc

sau day.
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Mirc trc ché dwa vao mau (%) = 100 - [s6 ve dua vao/(sb ve sdng + s ve chét
)] x 100

Két qua 13, hop chit 212 dudi day thé hién muc wre ché dua vao mau 91%.
Vi du tht nghi€ém 23:

Téac dung trén giun chi ctia ché

Hoat tinh ctia cac hop chét dugc danh gia dya trén su thay déi vé ty 18 chét cua
giun chi ctia ché. Céc hop chét theo sang ché dugc hoa tan trong méi trudng nudi cly
16ng RPMI1640 dén ndng d6 3,13ppm, tiép theo d6 khoang 20 giun chi ctia ché duoc
dwa vao mdi dich nudi cdy va dugc nudi cdy & 37°C. Ty 1& chét cia giun chi cia chéd
dwoc quan sét trong 48 gid sau khi bit ddu nudi cdy, va hoat tinh ciia cac hop chét
dugc danh gia theo ti€u chi sau day.

Tiéu chi A: {t nhét 2/3 s giun chi bi chét

Tiéu chi B: Hau nhu tit ca sb giun chi bi nhiém theo cach nay, hodc it nhét
1/3 s6 giun chi bi chét

Tiéu chi C: Khéng bi 4nh hudng, hodc it hon 1/3 sb giun chi bi chét

Két qua 13, & muc lidu 3,13ppm, cac hop chit 1, 2, 6, 7, 8, 9 va 10 ¢6 tac dung

di¢t giun chi & hodc cao hon murc B.

Tac dung diét giun chi ctia hop chét sé 212, 227, 229, 231, 237, 238, 239, 242
va 243, ma 1a cac hop chét dugc wu tién dic biét theo séng ché, duoc tom tht trong
bang 12.
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Ngoai ra, tac dung chéng lai cac vét gy hai c6 d6 nhay thip véi thude diét
con tring bing cac hop chét sb 212, 227, 229, 231, 237, 238, 239, 242 va 243, ma 1a cac

hop chét dugc wu tién dic biét theo sang ché, dugc tom tit trong bang 13.
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Bang 13

Ray nau nho
(lam uét sting dat trong 1Ga)

Ray nau & laa, do
nhay thap &
Kumamoto (lam
udt sling dat trong

laa)
0,05mg | 0,0lmg | 0,005mg | 0,002mg | 0,05mg | 0,005mg
/chau | /chau /chau /chau /chau /chau
212 100 100 95 85 100 90
227 90 100 75
229 100 100 30
231 100 100 70
237 100 75
23S 100 100 33
239 100 80 30
242 100
243 100
Vi du so sanh 2 (taj lieu | 20
sang cheé 6, hgp chat 20)
Vi dy so sénh 3 (tailieu | 10
séng ché 4, hop chat 2)
Vi du so sanh 4 (tai li€u 100 20 45
sang che 5, vidu 4)
Vi du so sanh 5 (tai liéu 95 15 25
sang che 5, vi du 3)
Vi du so s4nh 6 (tai ligu | 100 20 25
sang ché 5,vi du 5)
Vi du so sanh 7 (tai ligu | ©3 5 20
sang cheé 5, vidu 7)
Vi du so sénh 8 (tai liéu 20
sang ché 5,vi du 6)
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Kha néng (rng dung trong cdng nghiép

DAn xuét amin theo sang ché c6 tac dung diét con tring chéng lai sau to, sau
khoang, rép hai bong, riy nu nho, rdy gao lirc, riy xanh dudi den lda xanh, ve thé
cing Haemaphysalis longicornis, va nhiéu loai vat gdy hai khéc. Ngoai ra, ching con
c6 thé ¢6 tac dung manh tham chi chéng lai ca cac loai c¢on tring c6 d nhay véi thudc
diét con trang thdp, dic biét 1a rdy delphacid. Ngoai ra, chiing con hitu hiéu trong viéc
xir Iy dét tring va méi trudng nudi cdy cay trdng va, do ching c6 thé 1am giam co hoi
tiép xuc cda cong nhan vdi chét héa hoc, chiing ¢6 thé 13 an toan khi dugc st dung dé
kiém soat vét gy hai. Do d6, sang ché 12 c6 kha ning dugc 4p dung cao trong linh vyc

kiém soat vat gay hai.
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Yéu cau bao ho

1. D4n xu4t amin c6 cong thic (Ie’) dudi ddy hoic mudi cta no.

o) (Ie”)

trong d6, Ar’ 12 nhém pyridyl ma c6 thé dugc thé bang nguyén tir halogen; nhom C.4
alkyl ma c6 thé dugc thé bang nguyén tir halogen; nhém alkyloxy ma c6 thé dugc thé

bang nguyén tir halogen; nhém hydroxyl; nhém cyano; hodc nhém nitro, hodc

nhém pyrimidyl ma c6 thé dugc thé bing nguyén tir halogen; nhém Cy.4 alkyl
ma c6 thé duge thé bang nguyén tir halogen; nhém alkyloxy ma c6 thé dugc thé bing

nguyén tir halogen; nhém hydroxyl; nhém cyano; hodc nhom nitro;
R, 1a nguyén tr hydro hodc nhom C, ¢ alkyl;
Y la nguyén tir hydro,
nguyén tir halogen,
nhém hydroxyl,
nhém Cy_¢ alkyl ma c6 thé duoc thé bang nguyén tir halogen,
nhém C.¢ alkyloxy ma c6 thé dugc thé bing nguyén tir halogen,
nh6ém xyano,
nhém formyl hodc
nhom nitro; va
Ry 12 nhém Cy¢ alkyl dugc thé bing nguyén tir halogen;

v6i diéu kién 13 néu Ar’ 1a nhém 6-clo-3-pyridyl, thi R, khong phai 1a nguyén
t&r hydro, Y khong phai 1a nhom 5-metyl va Ry, khong phai 1a triflometyl.

2. Dan xuét amin hodc mudi ciia n6 theo diém 1, trong d6, Y trong cong thire (Ie’) la

nguyén tir hydro hodc nguyén tir halogen.

3. D4n xuét amin hoic mubi ciia né theo diém 1, trong do, hop chit c6 cong thic (Ie)

12 hop chét duogc chon tir nhém bao gdm:
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N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit,
N-[1-((6-clo-5-flopyridin-3-yl)metyl)pyridin-2(1H)-ylidin]-2,2,2-
trifloaxetamit,
N-[1-((6-flopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit,
N-[1-((6-bromopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit,
N-[1-(1-(6-clopyridin-3-yl)etyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit,
N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2-difloaxetamit,
2-clo-N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2-difloaxetamit,
N-[1-((2-clopyrimidin-5-yl)metyl)pyridin-2(1H)-yliden]-2,2,2-trifloaxetamit
va
N-[1-((6-clopyridin-3-yl)metyl)pyridin-2(1H)-yliden]-2,2,3,3,3-
pentaflopropanamit.
4. Dan xu4t amin hoic mudi ctia n6 theo diém bét ky trong s6 cac diém tir 1 dén 3, tac
nhén nay cé hoat tinh kiém soat vat gdy hai trén it nhat mot loai vat gay hai dugc chon
tir nhom bao gém vat gy hai c6 canh vay, vét gy hai c6 canh nira, vat gdy hai canh
dudi to, vat gy hai hai canh, vat gy hai cé canh cimg, bo chét va ve ky sinh trén dong
vat, va giun chi cua choé.
5. Tac nhén kiém soat vat giy hai bao gdm it nhit mot dan xut amin hodc mudi ciia
n6 theo diém bat ky trong s cac diém tir 1 dén 4.
6. Phuong phép kiém soat vét gdy hai trong néng nghiép/trdng trot, phuong phap nay
bao gébm budc xir ly hat giéng, ré, than cu, than hanh, than 1, d4t cia cdy tréng, dung
dich dinh dudng trong nudi cdy dinh dudng, méi trudng nudi ciy rin trong nudi ciy
dinh dudng, hoic chit mang dé trong cdy, bang tic nhan kiém soat vat gy hai theo
diém 5 hodc din xuit amin hodc mudi cua n6 theo diém bat ky trong s cac diém tir 1

dén 4, nhor d6 1am cho hop chit tham nhép va dich chuyén vao ciy.
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