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(57) Sang ché d& cap dén hop chat co cong thic (1):

HaC,

CH,

©) Réz pﬁo)"g

trong do A'! 1a N(O), hoac CH; A? 1a N(O)g; R! 1a nhém triflometyl, nguyén tir halogen
hoac nguyén tir hydro; R? 1a nhom C1-C3 perfloalkyl, p 1a 0 hoéc 1; q la0hodc 1;nla0, 1
hodc 2; vam 1a 0, 1 hodc 2, c¢6 tac dung diét trir sinh vat gay hai rat tot. Sang ché cling dé
cap dén tac nhan diét trr sinh vat gay hai chira hop chat nay va phuong phap diét trur sinh

vat gay hai st dung hop chat nay.
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Linh vuc k§ thuit dwge dé cip

Séang ché @& cap dén hop chét di vong ngung tu va phuong phap diét trir
sinh vat gy hai st dung hop chét nay.

Tinh trang k§ thuit ciia sang ché

Pé diét trir sinh vat gly hai, cac hop chét khac nhau d3 dugc phat trién
va duoc st dung trong thuc tién.

Ngoai ra, mot s6 hop chét di vong ngung tu la da biét (xem tai liéu sang
ché 1).

Danh muc tai liéu

Tai liéu sang ché

Tai liéu sang ché 1: JP 2004-34438 A
Ban chét k§ thuit ciia sing ché
Vén dé k¥ thuat

Muc dich cta sang ché 13 d& xut hop chét c6 tac dung diét trir sinh vét
gay hai rat tbt va phuong phép diét trir sinh vét gy hai bang céach stt dung hop
chét nay.

Cach thirc giai quyét van dé

Cac tac gia sang ché da nghién ctru k§ va két qua 1a ho da phat hién ra
réng hop chat di vong ngung tu ¢6 cong thic (1) sau déy co6 tac dung diét tru
sinh vat gy hai rét t6t. Do vay, sang ché da dugc hoan thanh.

Sang ché gdm co céc giai phap k¥ thudt sau day:
[1] Hop chét di vong ngung tu ¢ cong thire (1):

HaC,
CH,

o '22 (0)nS
N —
g et

trong do:
A' 1aN(0), hoic CH,
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A? 13 N(0),,

R' 1a nhém triflometyl, nguyén tir halogen hodc nguyén tir hydro,
R? 12 nhém C1-C3 perfloalkyl,

pla 0 hodc 1,

qla 0 hoac 1,

nla 0, 1 hodc 2,

m 142 0, 1 hoac 2,

v6i didu kién la khi A' 13 NO va/hoic A* 1aNO,nla2 vamla2.
(sau day duoc goi la “hop chét nay”).

[2] Hop chét theo muc [1] néu trén, trong d6 A' 1a CH.

[3] Hop chét theo muc [1] néu trén, trong d6 A' 1aN.

[4] Hop chét theo myc bat ky trong sb cac myc tir [1] dén [3] néu trén, trong d6
R' 14 nguyén tix hydro.

[5] Hop chét theo muc bét ky trong sb cac myc tir [1] dén [3] néu trén, trong d6
R' 12 nhém triflometyl.

[6] Hop chét theo muc bét ky trong s6 cac muc tir [1] dén [5] néu trén, trong d6
R’ 14 nhém triflometyl.

[7] Hop chét theo myc bét ky trong sb cac myc tir [1] dén [6] néu trén, trong d6
plaOvaqlao.

(8] Téc nhén diét trir sinh vat gy hai chira hop chét theo muc bét ky trong sb
cac muc tir [1] dén [7] néu trén va chit mang tro.

[9] T4c nhan diét trlr sinh vat gdy hai theo muyc [8] néu trén, trong d6 chat mang
tro 12 nude va hop chit theo muc bat ky trong sb cac myc tlr [1] dén [7] néu trén
dugc phén tan trong nudc chira chit hoat dong bé mit.

[10] Phuong phap diét trir sinh vat gay hai, trong d6 phuong phap nay bao gbdm
budc phun mot lugng hitu hiéu hop chit theo muc bt ky trong s& cac muc tir [1]
dén [7] néu trén.

[11] Phuong phép theo muyc [10] néu trén, trong d6 phuong phap nay bao gém
budc phun mot lugng huu hiéu hop chit theo myc bat ky trong s6 cac muyc tlr [1]
dén [7] néu trén 1én cubng va 14 ciia ciy hodc dAt noi cay phat trién.

[12] Téac nhan diét trlr sinh vét gy hai theo muyc [8] néu trén, trong d6 chét
mang tro 13 chat mang an.

[13] Tac nhan diét trr sinh vét gdy hai theo muc [8] néu trén, trong d6 chét
mang tro la dung moéi va khi day.
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[14] Phuong phép theo muc [10] néu trén, trong d6 phuwong phép nay bao gbm
budc phun tac nhan diét trr sinh vat gy hai theo myc [13] néu trén [én sinh vat
gdy hai va/hodc chd sinh v4t gay hai tra ngy.

[15] Tac nhan diét trir sinh vat gdy hai theo muc [8] néu trén, trong do chét
mang tro la tac nhan tao khi.

[16] Phuong phap theo muc [10] néu trén, trong d6é phuong phap nay bao gdm

budc phun hop chét theo muc bét ky trong s6 cac muc tir [1] dén [7] néu trén 1én
bé mit than ctia dong vat ky sinh bdi sinh vat gay hai.

[17] Phuong phap theo muc [10] néu trén, trong d6 phuong phap nay bao gom
budc cho dong vay ky smh bdi sinh vat gay hai dung qua dudng miéng hop chét
theo muc bét ky trong s& cac muc tir [1] dén [7] néu trén.

[18] Hop chét c6 cong thirc (M4):

H3C\C|;H2
R? (OXNGZ | R
| H
O N SN (M 4)
\A1 ? @]
H

trong do:

A' 1A N hogc CH,

R! 14 nhém triflometyl, nguyén t halogen hodc nguyén tir hydro,
R? 132 nhém C1-C3 perfloalkyl,

nla0, 1 hoac 2,

m 1a 0, 1 hoac 2.

(sau day duoc goi 1a “hop chét trung gian (c6 cong thirc M4)”).
[19] Hop chét c6 cong thirc (M6):

trong do:
A' 1a N hogc CH,
V' 1a nguyén t& flo hodc nguyén ti clo,

R? 12 nhém C1-C3 perfloalkyl,
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m 13 0, 1 hoac 2.
(sau day duogc goi 1a “hop chét trung gian (c6 cong thirc M6)”).
[20] Hop chét c6 cong thire (M10):

(A R!
2 72
s R
(O)m \(I N (M 10)
\A1 9O
H

trong do:

A' 1a N hozc CH,

V! 1a nguyén tit flo hodc nguyén ti clo,

R? 12 nh6m C1-C3 perfloalkyl,

m 13 0, 1 hodc 2.

(sau day duoc goi la “hop chét trung gian (c6 cong thic M10)”).
Hiéu qua cua sang ché

Hop chét nay c6 tac dung diét trir sinh vt gdy hai réat tot va do d6 hiwu
dung 13m thanh phan hoat tinh ctia tic nhén diét trir sinh vét géy hai.

Hop chét ¢ cong thire (1) trong dé n la 1 va/hodc m1a 1 gdm c6 cac chat
ddng phan lap th8. Mdi chat ddng phan 13p thé o tac dung diét trlr sinh vat gdy
hai rat tdt.

Céc vi du vé c4c chét ddng phan 13p thé nay gdm cé cac hop chét sau:

Hop chit c6 cong thirc (1E):

trong do A' 1a N hodc CH va céac ky hiéu khéc 1a nhu dugc dinh nghia trong
cong thue (1).

Hop chét ¢ cong thirc (1F):

HaC,
o Os 12
/ >S
I,'g O/
7 Y N —
R | N \ R' (1F)
\A1 o N
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trong d6 A' 1a N hosic CH va cac ky hiéu khac la nhu dwoc dinh nghia trong
cong thuc (1).

Phuong thirc dé thuc hién sang ché
Céac nhém duoc sir dung & ddy s& duge minh hoa chi tiét bang céac vi du.

“Nguyén tr halogen” trong hop chét nay gébm cé nguyén tit flo, nguyén
tir clo, nguyén tir brom va nguyén tir iot.

“Ca-Cb perfloalkyl” dugc st dung ¢ ddy 1a nhém alkyl mach thing hozc
mach nhanh ¢6 a-b nguyén tir cacbon, ma tht ca cac nguyén tir hydro gén vao
duge thé bang cac nguyén tir flo.

Céac vi du vé “nhém C1-C3 perfloalkyl” gbém c6 nhém triflometyl, nhém
pentafloetyl, nhém heptaflopropyl va nhém heptafloisopropyl.

Céc vi du v& hop chat nay gbm c6 cac hop chét sau:
Hop chét c6 cong thic (1) trong d6 A aN;
Hop chét c6 cong thirc (1) trong d6 A' 13 CH;
Hop chét ¢6 cong thirc (1) trong d6 A’ 1aN;
Hop chét ¢ cong thirc (1) trong d6 R' 14 nhém triflometyl;
Hop chét ¢ cong thic (1) trong d6 R' 14 nguyén tir flo;
Hop chit c6 cong thirc (1) trong d6 R' 14 nguyén tir clo;
Hop chit ¢6 cong thirc (1) trong d6 R' 1a nguyén tir brom;
Hop chét c6 cong thirc (1) trong d6 R' 12 nguyén tir iot;
Hop chét ¢ cong thirc (1) trong d6 R' 14 nguyén tir hydro;
Hop chit ¢6 cong thirc (1) trong d6 R? 14 nhom triflometyl;
Hop chét ¢ cong thirc (1) trong d6 R? 14 nhém pentafloetyl;
Hop chat c6 cong thirc (1) trong d6 R? 1a nhém heptaflopropyl;
Hop chit c¢6 cong thirc (1) trong d6 R? 14 nhém heptafloisopropyl;
Hop chét ¢ cong thirc (1) trong dén 1a 0;
Hop chét ¢ cong thirc (1) trong dénla 1;
Hop chét co6 cong thirc (1) trong d6 n 1a 2;
Hop chit ¢6 cong thire (1) trong d6 m 13 0;
Hop chét c6 cong thirc (1) trong d6 m 1a 1;
Hop chét ¢ cong thirc (1) trong d6 m 1a 2;
Hop chit c6 cong thic (1) trong d6 A' 13N, A* 1N, R' 13 nhém triflometyl va
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R’ 14 nhom triflometyl;

Hop chit ¢6 cong thirc (1) trong d6 A' 1a N, A% 13N, R' 1a nguyén tir clo va R?
1a nhom triflometyl;

Hop chit ¢6 cong thire (1) trong d6 A' 14N, A* 1a N, R' 13 nguyén t&r brom va
R? 13 nhém triflometyl;

Hop chit c6 cong thirc (1) trong d6 A' 1a N, A” 1aN, R' 1a nguyén tir hydro va
R? 13 nhém triflometyl;

Hop chit c6 cong thirc (1) trong d6 A' 1a CH, A’ 1a N, R' 14 nhém triflometyl
va R? 12 nhém triflometyl;

Hop chéit ¢6 cong thirc (1) trong d6 A' 1a CH, A* 1a N, R' 1a nguyén ti clo va
R? 13 nhém triflometyl;

Hop chit c6 cong thirc (1) trong d6 A' 1a CH, A> 1aN, R' 1a nguyén tir brom va
R? 13 nhém triflometyl;

Hop chét c6 cong thitc (1) trong d6 A' 1a CH, A* 1aN, R' 12 nguyén tir hydro va
R? 13 nhém triflometyl;

Hop chét c6 cong thire (1) trong do Al 1aN, A% 1aN, R' 1a nhom triflometyl, R’
]a nhom triflometyl van la 2;

Hop chét ¢ cong thic (1) trong d6 A' 1aN, A% 1aN, R' 14 nguyén ti clo, R* 1a
nhom triflometyl va n la 2;

Hop chit c6 cong thic (1) trong d6 Al 1aN, A% 1aN, R' 13 nguyén tir brom, R’
1a nhom triflometyl van 1a 2;

Hop chit c6 cong thire (1) trong d6 A' 14N, A? 14N, R' 1a nguyén tir hydro, R’
1a nhom triflometyl va n la 2;

Hop chét c6 cong thirc (1) trong d6 A' 1a CH, A’ 1a N, R' 1a nhom triflometyl,
R? 12 nhom triflometyl va n 14 2;

Hop chit ¢6 cong thue (1) trong d6 A' 1aCH, A* 1aN, R' 1a nguyén t clo, R’
1a nhom triflometyl, n 1a 2;

Hop chét c6 cong thie (1) trong d6 A' 1aCH, A* 1aN, R' 1a nguyén tir brom,
R? 12 nhém triflometyl, n 14 2;

Hop chit c6 cong thirc (1) trong d6 A' 1a CH, A? 1a N, R' 13 nguyén tir hydro,
R? 14 nhom triflometyl, n 1a 2;

Hop chét c6 cong thirc (1) trong do A'1aN, A? 1aN, R' 1a nhém triflometyl, R?
1a nhém triflometyl, n 12 2 vam 1a 1 hodc 2;

Hop chét c6 cong thirc (1) trong d6 Al 1aN, A? 1aN, R' 1a nguyén tit clo, R? 14

nhém triflometyl, n 1a 2 vam 1a 1 hodc 2;
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Hop chét ¢6 cong thire (1) trong d6 A' 13N, A* 1aN, R' 1a nguyén t&t brom, R®
1a nhém triflometyl, n1a 2 va m la 1 hodc 2;
Hop chét c6 cong thirc (1) trong 46 A' 1a N, A* 1aN, R' 1a nguyén t& hydro, R?
1a nhém triflometyl, n 14 2 vam la 1 hodc 2;
Hop chét c6 cong thirc (1) trong d6 A' 1a CH, A? 1a N, R' 13 nhém triflometyl,
R? 12 nhém triflometyl, n 14 2 va m 1 1 hodc 2;
Hop chét c6 cong thire (1) trong d6 A' 1a CH, A* 1a N, R' 12 nguyén tir clo, R*
14 nhom triflometyl, n1la 2 vam la 1 hodc 2;
Hop chéit c6 cong thic (1) trong do A' 1a CH, A? 1aN, R' 12 nguyén tt brom,
R? 13 nhom triflometyl, n 12 2 va m 1a 1 hodc 2;
Hop chét c6 cong thirc (1) trong d6 A' 1a CH, A* 1a N, R' 12 nguyén tir hydro,
R? 13 nhém triflometyl, n 14 2 va m 1a 1 hodc 2;

Céc vi du cu thé vé hop chét nay trong 46 pla0vaqlao gbm c6 hop
chit c6 cong thirc (1D) (sau day dugc goi 1a “hop chét (c6 cong thic 1D)”):

HaC,
R2 /CHZ
©) é (O)nS
N —
N N/
A3~ O N

trong do A® 1a N hoic CH va R!', R?, n va m 1 nhu duge dinh nghia trong cong
thue (1).

Hop cht c6 cong thic (1D) trong d6 A 1a N;

Hop chit c6 cong thic (1D) trong d6 A° 1a CH;

Hop chit c¢6 cong thue (1D) trong d6 R' 1a nhém triflometyl;
Hop chét c6 cong thuc (1D) trong d6 R' 14 nguyén tt flo;

Hop chit c6 cong thie (1D) trong d6 R' 1a nguyén ti clo;

Hop chét c6 cong thie (1D) trong d6 R' 13 nguyén tir brom;

Hop chét c6 cong thie (1D) trong d6 R' 14 nguyén tit iot;

Hop chét c6 cong thie (1D) trong d6 R' 1a nguyén tir hydro;
Hop chit c6 cong thie (1D) trong d6 R? 14 nhém triflometyl;
Hop chit c6 cong thie (1D) trong d6 R’ 14 nhém pentafloetyl;
Hop chét c6 cong thire (1D) trong d6 R? 14 nhém heptaflopropyl;
Hop chét c6 cong thirc (1D) trong d6 R? 1a nhém heptafloisopropyl;
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Hop chét c6 cong thic (1D) trong do A’ 1a N, R' 13 nhém triflometyl va R* 13
nhom triflometyl;
Hop chét c6 cong thirc (1D) trong d6 A’ 1a N, R' 1a nguyén t hydro va R? 14
nhom triflometyl;
Hop chét c6 cong thie (1D) trong d6 A’ 1aCH, R' 1a nhém triflometyl va R* 1a
nhom triflometyl;
Hop chit c6 cong thirc (1D) trong d6 A 1a CH, R' 1a nguyén tir hydro va R* 13
nhom triflometyl;
Hop chét c6 cong thie (1D) trong do A’ 1a N hodc CH, R' 13 nguyén tt hydro
hodc nhém triflometyl va R? 12 nhém C1-C3 perfloalkyl;
Hop chét c6 cong thic (1D) trong do A’ 12 N hodc CH, R' 13 nguyén tt hydro
hodc nhém triflometyl va R? 13 nhom triflometyl;
Hop chit ¢6 cong thitc (1D) trong d6 A* 1a N, R' 1a nguyén tir hydro hogc nhém
triflometyl, R*> 12 nhém C1-C3 perfloalkyl, m 12 0 hogc 1 van 12 0 hodc 2;
Hop chit ¢6 cong thitc (1D) trong d6 A* 1a N, R' 1a nguyén tir hydro hogc nhém
triflometyl, R? 1a nhém triflometyl, m 1a 0 hodc 1 va n 1a 0 hodc 2;
Hop chat c6 cong thirc (1D) trong do A’ 1a CH, R' 13 nguyén tr hydro hodc
nhom triflometyl va R? 12 nhém C1-C3 perfloalkyl;
Hop chat c6 cong thic (1D) trong do A3 13 CH, R' 13 nguyén tr hydro hodc
nhom triflometyl va R? 14 nhém triflometyl;

Céc vi du cy thé vé hop chat nay trong @6 plalvaqlao gbém c6 hop
chét c6 cong thire (1A) (sau ddy duoc goi 1a “hop chét (c6 cong thirc 1A)”):

HaC,
e Ofs’CHz
0=$ 0™y
ST N Hrt (A
\,;1 o} N
0

trong O R' va R? 1a nhu dugc dinh nghia trong cong thire (1).

Hop chét c6 cong thirc (1A) trong d6 R' 12 nhom triflometyl va R? 13 nhém
triflometyl;

Hop chit ¢6 cong thic (1A) trong d6 R' 1a nguyén tir clo va R* 14 nhém
triflometyl;

Hop chit c6 cong thirc (1A) trong do6 R' 13 nguyén t& brom va R* 13 nhém
triflometyl;
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Hop chét c6 cong thitc (1A) trong d6 R' 1a nguyén tir hydro va R* 12 nhém
triflometyl;

Céc vi du cu thé v& hop chit nay trong d6 p1a 0 vaqla 1 gbm c6 hop
chat c6 cong thirc (1B) (sau day duogc goi la “hop chét (1B)”):

HsC,
R2 Os /CH2
0=$ 0*
— N —
(170 N
o)

trong do A' 1A N hoac CHvaR' va R? 14 nhu dugc dinh nghia trong cdng thirc
(D).
Hop chit ¢6 cong thirc (1B) trong d6 A' 1a N, R' 1a nhom triflometyl va R? 1a
nhom triflometyl;
Hop chit c6 cong thirc (1B) trong d6 A' 1a N, R 1a nguyén tir clo va R® 1a
nhém triflometyl;
Hop chét c6 cong thirc (1B) trong d6 A! 1A N, R' 13 nguyén t brom va R? 1a
nhom triflometyl;
Hop chét c6 cong thic (1B) trong d6 Al 1A N, R' 14 nguyén t& hydro va R* 1a
nhém triflometyl;
Hop chit ¢6 cong thirc (1B) trong d6 A' 1a CH, R' 1a nhom triflometyl va R? 1a
nhom triflometyl;
Hop chét c6 cong thirc (1B) trong d6 A' 1a CH, R' 1a nguyén tir clo va R? 1a
nhém triflometyl;
Hop chéit c6 cong thirc (1B) trong d6 A' 1a CH, R' 1a nguyén tir brom va R? 13
nhom triflometyl;
Hop chét c6 cong thitrc (1B) trong d6 A' 1a CH, R' 1a nguyén tir hydro va R? 1a
nhém triflometyl;

, Céc vi du cu thé vé hop chét nay trong d6 p a1 vaqlalgdm cb hop
chét c6 cong thirc (1C) (sau ddy duoc goi 12 “hop chét (co cong thic 1C)”):

HaC,
i O:\S’CH2 |
— (o)ld
o(—),,S /I N@w (1C)
\I;l Jd N //
5 0

trong d6R' va R? 1a nhu duogc dinh nghia trong cong thirc (1).
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Hop chét ¢6 cong thite (1C) trong d6 A' 13 N, R! 13 nhém triflometyl va R* 1a
nhém triflometyl;
Hop chit c6 cong thic (1C) trong do A' 1a N, R' 13 nguyén tir clo va R* 1a
nhom triflometyl;

Hop chit c¢6 cong thirc (1C) trong d6 A! 1aN, R' 1a nguyén tir brom va R? 1a
nhém triflometyl;
Hop chét c6 cong thic (1C) trong d6 A' 1aN, R' 1a nguyén tir hydrb vaR® 13
nhom triflometyl;

Hop chét cé cong thirc (1C) trong d6 A' 1a CH, R' 1a nhom triflometyl va R? 1a
nhém triflometyl;

Hop chét c6 cong thirc (1C) trong d6 A' 1a CH, R' 1a nguyén tir clo va R? 1a
nhém triflometyl;

Hop chit cé cong thirc (1C) trong d6 A' 1a CH, R' 12 nguyén tir brom va R? 1a
nhom triflometyl;

Hop chét c¢6 cong thirc (1C) trong do6 A' 12 CH, R' 1a nguyén ti hydro va R* 14
nhém triflometyl;

Hop chét ¢ cong thirc (1) trong do A! 12 CH, R' 13 nguyén tit hydro hodc nhom
triflometyl va R? 13 nhém triflometyl;

Hop chit c6 cong thiic (1) trong d6 A’ 1aNO,nla2vamla?2;
M3 ta chi tiét sing ché

Céc quy trinh didu ché cac hop chit dugc md ta dudi day.

Hop chit nay va hop chét trung gian cta né c6 thé dugc didu ché, vi dy,
bing (quy trinh didu ché 1) dén (quy trinh diéu ché 17) sau day.
(Quy trinh didu ché 1)

Hop chét ndy ¢6 cong thitc (1) trong 6 A' 1a N hogc CH, A® 1A N, m 12
0 van 14 1 hodc 2 c¢6 thé duoc didu ché bang cach oxy héa hop chét nay trong d6
A' AN hogc CH,A’ 1aN,m1a 0 vanlao0.

HaC HsC HaC
CH CH CH
2 2 2 N 2
R g R? 0=5 R? g;s’
S\A N\ = ; — A N\ - 1T T~ N N\ o 1
o Wal | Wi | Wai
. Al” O N A" 0 N Al” O N
(1-n0mo0) (1-n1m0) (1-n2m0)

trong d6 A' 1a N hoic CH va céc ky hiéu khéc 1a nhu dugc dinh nghia trong
cong thuce (1).
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Hop chét (c6 cong thire l-nlmO) co cong thire (1) trong do A' 13N hoic
CH,A’1aN,mla0vanlalco thé dwoc didu ché bang cach oxy héa hop chit
(c6 cong thirc 1-n0mO) trong dd A' 13N hodc CH, A’ aN,m1a0vanlao.

Phan Umg noi chung dugc tién hanh c6 mit dung mai.

Céc vi du vé dung mdi can duge st dung trong phan Ung gbm cb cac
hydrocacbon halogen hoéa béo nhu diclometan va cloroform cac ruou nhu rugu
metylic va ruou etylic; axit axetic; nudc; va cac hdn hop gdm chiing.

Céc vi du vé chét oxy héa cén dugc st dung trong phan Ung gbm c6 natri
periodat va axit m-cloperbenzoic.

Luong chét oXy héa can dugc st dung trong phan u'ng néi chung nim
trong khoang tu 1 dén 3mol tuong Lrng v6i 1mol hop chét (co cong thic 1-
n0m0). Luong chét 0Xy héa tdt hon nim trong khoang tir 1 dén 1,2mol tuong
ung véi 1mol hop chét (c6 cong thirc 1-n0m0).

Nhiét d6 phan ng cta phan Umg néi chung nim trong khoang tir -50°C
dén 50°C. Thoi gian phan Gng cta phan ng ndi chung nam trong khoang tir 0,1
dén 12 gio.

Sau khi hoan thanh phan Ung, hop chét (c6 cong thuc 1 nlmO) c6 thé
duoc tach ra bang cach xt ly sau, vi du, chiét tach hon hgp phan ing béng dung
mdi hitu co, rira 16p hitu co tuy y béng dung dich trong nudc clia tac nhén khir
(vi du natri sulfit va natri thiosulfat), sau do la dung dich trong nuéc cua bazo
(vi du natri hydro cacbonat) va sau d6 lam kho va co 10'p hu'u co. Hop chét tach
ra (c6 cong thirc 1-n1m0) c6 thé dugc tinh ché tiép bing séc ky, tai két tinh va
tuong tu.

Hop chét (c6 cong thire 1-n2m0) co cong thirc (1) trong do A' 1a N hosic
CH,A’1aN,mla0vanla2co thd duoc didu ché biang cach cho hop chét (c6
cong thirc 1-n1m0) phan ng trong do A' AN hoic CH, A AN, mla0vanla
1 c6 mat chit oxy hoéa.

Phan (g néi chung dugc tién hanh c6 mit dung moi.

Céc vi du vé dung mdi can dugc st dung trong phan Ung gdm cb cic
hydrocacbon halogen hoa béo nhu diclometan va cloroform cac rugu nhu ruou
metylic va rugu etylic; axit axetic; nudc; va cac hén hop gém ching.

Céc vi du vé chit oxy héa can duge st dung trong phin ung gdm co axit
m-cloperbenzoic, dung dich hydro peroxit va Oxone®.

Phan tmg c6 thé duoc tién hanh c6 mat chat xuc tac.

Céc vi du v& chét xic téc can dugc sir dung trong phan Ung gom c6 axit
vonfamat, natri vonfamat va kali vonfamat.
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Luong chét oxy héa cén duge st dung trong phan l'mg néi chung nam
trong khoadng tu 1 dén 4mol tuong ung voi 1mol hop chét (c6 cong thuc 1-
nlm0). Luong chét xtic tac can duge sir dung trong phan ung néi chung nim
trong khoang tur 0,01 dén 0,5mol tuong ung v6i 1mol hop chét (c6 cong thirc 1-
n1mo0). Luong chét oxy hoa t6t hon ndm trong khoang tir 1 dén 2mol tuong ung
vé6i 1mol hop chét (c6 cong thirc 1-n1m0). Lugng chét xtic tac t&t hon ndm trong
khoéang tur 0,05 dén 0,2mol twong tmg véi 1mol hop chét (c6 cong thirc 1-n1mo0).

Nhiét dd phéan ing ciia phan ung noéi chung ndm trong khoang tr -50°C
dén 100°C. Thoi gian phan tng cua phan Umg ndi chung ndm trong khoang tir
0,1 dén 12 gio.

Sau khi hoan thanh phan ung, hop chét (c6 cong thic 1 n2m0) c6 thé
duoc tach ra bang cach xit ly sau, vi dy, chiét tach hon hop phén ng bang dung
moi hitu co, rira 16p hitu co tuy y bang dung dich trong nudc cta tac nhan khu
(vi du natri sulfit va natri thiosulfat), sau d6 1a dung dich trong nudc cua bazo
(vi du natri hydro cacbonat) va sau do6 lam kho va co 16p hitu co. Hop chét (co
cong thirc 1-n2m0) co6 thé duoc tinh ché tiép bang sic ky, tai két tinh va tuong tu.

Hop chét (c6 cong thirc 1-n2m0) co cong thirc (1) trong d6 A' 1a N hoic
CH,A? 1aN,mla0vanla2cé thd duoc diéu ché theo mot cong doan (mdt me)
béang cach cho hgp chét (c6 cong thirc 1-n0mO) phan tng trong dé A' 13N hoic
CH, A?1aN, m1a0vanla0comit chét oxy hoa.

Phan ng ndi chung dugc tién hanh cé mit dung moi.

Céac vi du v& dung méi can dugc sir dung trong phéan ng gbm cb céc
hydrocacbon halogen héa béo nhur diclometan va cloroform cac ruou nhu ruou
metylic va rugu etylic; axit axetic; nudc; va cac hén hop gdm ching.

Céc vi du v& chét oxy héa can dugc st dung trong phan tng gdm cb axit
m-cloperbenzoic, dung dich hydro peroxit va Oxone®.

Phan ting c6 thé dugc tién hanh c6 mat chat xuc tac.

Céac vi du vé chét xuc tac can duge st dung trong phan g gom c6 axit
vonfamic, natri vonfamat va kali vonfamat.

' Luong chét OXy héa can duoc st dung trong phan u'ng néi chung nam

trong khoang tur 2 dén Smol tuong ung v6oi 1mol hop chit (c6 cong thic 1-
n0mO0). Luong chét xtc tac can duge st dung trong phan ung néi chung nam
trong khoang tur 0,01 dén 0,5mol tuong ung voi 1mol hop chét (c6 cong thuc 1-
n0Om0). Luong chét oxy héa t5t hon nim trong khoang tir 2 dén 3mol tuong ung
v6i lmol hop chét (c6 cong thirc 1-n0m0). Lugng chét xuc téc tbt hon nam trong
khoang ttr 0,05 dén 0,2mol twong tng véi 1mol hop chét (c6 cong thitc 1-n0mO).

Nhiét d6 phan (g ctia phan Umg noi chung nam trong khoéang tir 0°C dén
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120°C. Thoi gian phan Gmg cia phan tmg ndi chung ndm trong khoang tir 0,1
dén 12 gio.

Sau khi hoan thanh phan ung, hop chét (c6 cong thirc 1-n2m0) cb thé
dugc tach ra bang cach xir 1y sau, vi dy, chiét tach hdn hop phan mg bing dung
moi hitu co, rira 16p hitu co tuy y bang dung dich trong nudc cua tic nhan khi
(vi du natri sulfit va natri thiosulfat), sau d6 la dung dich trong nudc cua bazo
(vi du natri hydro cacbonat) va sau d6 lam khd va c6 lop hu'u co. Hop chét tach
ra (c6 cong thirc 1-n2m0) co th dugce tinh ché tiép bang sic ky, tai két tinh va
tuong tu.

(Quy trinh diéu ché 2)

Céc hop chét (c6 cong thire 1-n2m1) va/hoiic (c6 cong thirc 1-n2m2) cd

cong thirc (1) trong d6 A' 1a N hodc CH, A* 1aN,n1a 2 vam1a 1 hodc 2 c6 thé

duoc didu ché bang cach oxy hoa hop chét (c6 cong thitc 1-n2m0) trong do6 Al
la N hoac CH,A laN,nla2vamlao.

HaC, HaC, HaC,
¥ % o O Y 2
o0” 0~ - (o}
« I > / R - I > / R’ o - I > / R’
A" O N Al 0 N Al O N
(1-n2m0) (1-n2m1) (1-n2m2)

trong d6 A' 1a N hodc CH va céc ky hi¢u khac 1a nhu dugc dinh nghia trong
cong thure (1).

Hop chét (c6 cong thirc 1-n2m1) co cong thace (1) trong do A' 1a N hoic
CH, A’ laN,nla2vamlalco thé duoc didu ché bang cach oxy héa hgp chét
(c6 cong thirc 1-n2m0) trong do A' 1aNhoic CH,A? 1aN,nla2 vam1a0.

Phan ¢mg néi chung dugc tién hanh c6 mat dung mai.

Céc vi du vé& dung méi can dugc st dung trong phan Ung gdm c6 cac
hydrocacbon halogen héa béo nhu diclometan va cloroform cac rugu nhu ruou
metylic va rugu etylic; axit axetic; nudc; va cac hdn hop gdm chiing.

Céc vi du vé chét oxy héa can duge st dung trong phan tmg gbm c6 natri
periodat, axit m-cloperbenzoic, dung dich hydro peroxit va Oxone®.

Phan tmng c6 thé duge tién hanh c6 méat chat xdc tac.

Céc vi du v& chét xdc tac can dugc st dung trong phan tmg gom c6 axit
vonfamic, natri vonfamat va kali vonfamat.

Luong chét oxXy héa can duoc sir dung trong phéan ung n6i chung nam
trong khoang tur 1 dén 3mol tuong tng voi 1mol hop chat (c6 cong thirc 1-
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n2m0). Luong chit xtic tac can dugc st dung trong phan mg néi chung nim
trong khoang tur 0,01 dén 0,5mol tuong ung voi 1mol hop chét (cé cong thuc 1-
n2m0). Luong chit oXy héa tét hon ndm trong khoang tur 1 dén 1,2mol tuong
ung véi 1mol hop chat (co cong thuc 1-n2m0). Luong chét xtc tac t6t hon nam
trong khoang tir 0,05 dén 0,2mol twong tmg véi 1mol hop chét (c6 cong thire 1-
n2mo0).

Nhiét do phan Gng cia phan tng noi chung ndm trong khoéang tir -50°C
dén 100°C. Thoi gian phan mg cta phan ung ndi chung ndm trong khoang tur
0,1 d&n 12 gio.

Sau khi hoan thanh phan tmg, hop chét (c6 cong thirc 1-n2m1) cé thé
duge tach ra bang cach xir 1y sau, vi dy, chiét tach hon hop phan tng bang dung
moi hitu co, rira 16p hitu co, tuy y bing dung dich trong nude cia tc nhan khi
(vi du natri sulfit va natri thiosulfat), sau d6 1a dung dich trong nudc cia bazo
(vi du natri hydro cacbonat) va sau d6 lam kho va co lop hu’u co. Hop chét tach
ra (c6 cong thirc 1-n2ml) ¢ thé duoc tinh ché tiép bang sdc ky, tai két tinh va
tuong tu.

Hop chét (c6 cong thitc 1-n2m2) c6 cong thirc (1) trong d6 A' 13N hoic
CH,A’ 1aN,nla2vamla2cé thé dugc didu ché bing cach cho phan ing hop
chit (c6 cong thirc 1-n2m1) trong d6 A" 1a N hogic CH, A* AN, nla2vamla 1
c6 mat chét oxy hoéa.

Phan tmg néi chung dugc tién hanh c6 mit dung moi.

Cac vi du vé& dung moi can dugc st dung trong phan ng gom c6 cac
hydrocacbon halogen hoa béo nhu diclometan va cloroform cac ruou nhu ruou
metylic va rugu etylic; axit axetic; nudc; va cac hén hop gdém chung.

Céc vi du v& chét oxy héa cin duoc sir dung trong phan ung gbm c6 axit
m-cloperbenzoic, dung dich hydro peroxit va Oxone®.

Phan tng c6 thé dugc tién hanh c6 mit chat xuc tac.

Céac vi du vé chét xtc tac can duge st dung trong phan ng gom c6 axit
vonfamic, natri vonfamat va kali vonfamat.

Luong chét Xy héa can dugc st dung trong phan l'mg néi chung nim
trong khoang tur 1 dén 4mol tuong ung véi 1mol hop chét (c6 cong thirc 1-
n2ml). Luong chit xtic tic can dugc st dung trong phan ung néi chung nam
trong khoang tir 0,01 dén 0,5mol tuong ung véi lmol hop chét (c6 cong thirc 1-
n2m1). Luong chat oxy hoa t6t hon ndm trong khoang tir 1 dén 2mol tuong ung
vé6i 1mol hop chét (c6 cong thirc 1-n2m1). Lugng chét xtc tac t6t hon nim trong
khoang tur 0,05 dén 0,2mol twong tmg véi 1mol hop chét (c6 cong thire 1-n2ml).

Nhiét do phan Gng cta phan Ung noi chung ndm trong khoang tlr -50°C
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dén 100°C. Thoi gian phan tmg cta phan Gng noi chung nim trong khoang tir
0,1 dén 12 gio.

Sau khi hoan thanh phén tng, hop chét (c6 cong thirc 1-n2m2) cd thé
duoc tach ra bang cach xtr 1y sau, vi duy, chiét tach hdn hop phan Gng bang dung
moi hitu co, rira 16p hitu co tuy y bang dung dich trong nudc cla tdc nhan khir
(vi du natri sulfit va natri thiosulfat), sau d6 1a dung dich trong nuéc cia bazo
(vi du natri hydro cacbonat) va sau dé lam khoé va c6 16p hiru co. Hop chét (c6
cong thirc 1-n2m2) co thé duoc tinh ché tiép bing sic ky, tai két tinh va twong tu.

Hop chét (c6 cong thirc 1-n2m2) c6 cong thire (1) trong d6 A' 13N hodc
CH,A*1aN,nla2vamla2cod thé duoc diéu ché theo mot cong doan (mdt mé)
béng cach cho hop chét (c6 cong thirc 1-n2m0) trong d6 A' 14N hodc CH, A 13
N, n 12 2 va m 12 0 phan @mg c6 mit chat oxy hoéa.

Phan ing nodi chung dugc tién hanh c6 mit dung méi.

Céc vi du vé dung mdi can dugce sir dung trong phan Gmg gbém co cac
hydrocacbon halogen héa béo nhu diclometan va cloroform; cac rugu nhu ruqu
metylic va etylic; axit axetic; nudc; va cac hon hop gom chung.

Céc vi du v& chit oxy hoa can duoc sir dung trong phan Ung gbm co axit
m-cloperbenzoic, dung dich hydro peroxit va Oxone®.

Phan tmg cé thé dugc tién hanh c6 mit chat xtc tac.

Céc vi du vé chat xtc tac can duge sir dung trong phan tmg gdm c6 axit
vonfamic, natri vonfamat va kali vonfamat.

Luong chat oxy héa can dugc st dung trong phan ng néi chung nam
trong khoang tu 2 dén 5mol tuong tng véi 1mol hop chét (c6 cong thirc 1-
n2m0). Luong chét xtc tic can dugc st dung trong phan ung noi chung nim
trong khoang tir 0,01 dén 0,5mol twong tmg véi 1mol hop chét (c6 cong thirc 1-
n2m0). Lugng chit oxy héa t5t hon nim trong khoang tir 2 dén 3mol tuong ting
v6i 1mol hop chét (c6 cong thie 1-n2m0). Lugng chét xtc tac tot hon ndm trong
khoang tir 0,05 dén 0,2mol tuong tmg vé6i 1mol hop chét (c6 cong thirc 1-n2m0).

Nhiét do phan ing cta phan tmg néi chung nam trong khoéng tir 0°C dén
120°C. Thoi gian phan mg ctia phan tmg noi chung ndm trong khoang tir 0,1
dén 12 gio.

Sau khi hoan thanh phan Umg, hgp chét (c6 cong thirc 1-n2m2) c6 thé
duoc tach ra bing cach xir 1y sau, vi dy, chiét tach hdn hop phan tmg béng dung
méi hitu co, rira 16p hiru co tily y bang dung dich trong nudc cia tc nhan khur
(vi du natri sulfit va natri thiosulfat), sau d6 1a dung dich trong nudc cta bazo
(vi du natri hydro cacbonat) va sau d6 lam khé va c6 16p hiru co. Hop chét tach
ra (c6 cong thirc 1-n2m2) c6 thé duge tinh ché tiép bing sic ky, tai két tinh va
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tuong tu.

Trong quy trinh didu ché cua hop chit (c6 cong thire 1-n2m2) trong d6
A! 1d N hosic CH, A> 1A N, n 1a 2 va m 1 2, cac hop chét (c6 cong thirc 1A)
vi/hoic (1B) vavhodc (1C) ciing c6 thé duge diéu ché.

(Quy trinh diéu ché 3)

Céac hop chét (c6 cong thire 1-n2m1) va/hodic (c6 cong thirc 1-n2m2) ¢6
cong thire (1) trong dé A' 1a N hosic CH, A% 1a N, n 122 vam 14 1 hogc 2 ¢6 thé
duogc didu ché bing cach oxy héa hop chét (c6 cong thire 1-n0m0) trong do6 Al
14 N hodc CH, A> 1aN,nla0vamlao.

HqC,
R2 Oy /CH2
| =S
O’/S =z NO -_
H3C, > )
R2 sCH2 / o N
|

/ A
S~ N __ (1-n2m1)
A )R
A7 "0 N \ HaC,
CH,
R s
OSSN =
SL I+ )~
A1 O N
(1-n2m2)
trong do A' 12 N hoic CH va céc ky hiéu khac 1a nhu dugc dinh nghia trong
cong thuc (1).

Hop chét (c6 cong thirc 1-n2m1) ¢ cong thirc (1) trong d6 A' 13N hoic
CH, A 13N, nla 2 vamla1 cé thé dugc didu ché theo mot cong doan (mdt mé)
bang cach cho hop chét (c6 cong thirc 1-n0m0) trong dd A' 1aN hogic CH, A” 13
N, n 12 0 va m 13 0 phan (mg c6 mit chat oxy héa.

Phan tng noi chung duoc tién hanh c6 mat dung mdi.

Céc vi du vé dung moi can dugc sit dung trong phan mg gdm c6 cac
hydrocacbon halogen héa béo nhu diclometan va cloroform; cac rugu nhu rugu
metylic va rugu etylic; axit axetic; nudc; va cdc hon hop gom chung.

Céc vi du vé chét oxy héa can dugc sir dung trong phan tng gbm c6 axit
m-cloperbenzoic, dung dich hydro peroxit va Oxone®.

Phan Umng c6 thé dugc tién hanh c6 mat chat xtc tac.

Céc vi du vé chit xtc tac can duoc st dung trong phan tmg gom co axit
vonfamic, natri vonfamat va kali vonfamat.

Lugng chét oxy héa can duoc st dung trong phan Umg noi chung nim
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trong khoang tur 3 dén IOmol twong Gng véi 1mol hop chét (c6 cong thue 1-
n0OmO0). Luong chét xtc tic can duge st dung trong phan ung néi chung nam
trong khoang tur 0,01 dén 0,5mol tuong ung véi 1mol hop chét (c6 cong thirc 1-
n0OmO0). Luong chit oxy hoa t6t hon nim trong khoang tir 3 dén 5mol tuong ung
v6i 1mol hop chit (c6 cong thirc 1-n0m0). Luong chét xtic tac t6t hon ndm trong
khoang tir 0,05 dén 0,2mol tuong tmg véi 1mol hop chét (c6 cong thirc 1-n0mO).

Nhiét do phan @mg ctia phan tmg néi chung nim trong khoang tir 0°C dén
120°C. Thoi gian phan ung cta phan ng ndi chung nam trong khoang tir 0,1
dén 12 gio.

Sau khi hoan thanh phan Umng, hop chét (c6 cong thuc 1 n2m1) c6 thé
duoc tach ra bang cach xt 1y sau, vi du, chiét tach hon hop phan Umg bang dung
moi hiru co, rira 16p hitu co tuy y bang dung dich trong nudc cua tic nhan khir
(vi du natri sulfit va natri thiosulfat), sau d6 la dung dich trong nudc cua bazo
(vi du natri hydro cacbonat) va sau d6 lam khé va c6 lop hu'u co. Hop chét tach
ra (c6 cong thirc 1-n2m1) cd thé duoc tinh ché tiép bang séc ky, tai két tinh va
twong tur.

Hop chét (c6 cong thic 1 n2m2) co céng thie (1) trong do A' 1a N hosc
CH, A% 1aN,nla2vaml1a2co thé duoc diéu ché theo mot cong doan (mot me)
bang cach cho hop chét (c6 cong thirc 1-n0mO) trong d6 A' 1aN hodc CH, A 13
N, n 14 0 va m 1a 0 phan g c6 mat chét oxy hoa.

Phan Ung ndi chung dugc tién hanh c6 mit dung moi.

Céc vi du vé& dung méi can duge st dung trong phan Umg gbm co céac
hydrocacbon halogen héa béo nhur diclometan va cloroform cac rugu nhu rugu
metylic va rugu etylic; axit axetic; nudc; va cac hén hop gém chiing.

Céc vi du vé chit oxy hoa can dugc sir dung trong phan Umg gbm co axit
m-cloperbenzoic, dung dich hydro peroxit va Oxone®.

Phan (mg c6 thé dugc tién hanh c6 mit chat xac tac.

Céc vi du v& chét xtc tac can dugc st dung trong phan (mg gom c6 axit
vonfamic, natri vonfamat va kali vonfamat.

Luong chét oXy héa cin dugc sit dung trong phéan ung n6i chung nam
trong khoang tur 4 dén 15mol twong Umg voi 1mol hop chét (c6 cong thic 1-
n0mO0). Luong chét xtic tac can dugc st dung trong phan u’ng néi chung nam
trong khoang tur 0,01 dén 0,5mol tuong ung vai 1mol hop chét (c6 cong thirc 1-
nOmO). Luong chat oxy hoa tét hon nim trong khoang tir 4 dén 5mol tuong ung
véi 1mol hop chét (c6 cong thirc 1-n0m0). Luong chét xtic téc tbt hon nam trong
khoang tr 0,05 dén 0,2mol twong tmg véi 1mol hop chét (c6 cong thirc 1-n0mO).

Nhiét dd phan (g ctia phan tmg noi chung nam trong khoang tlr 0°C dén
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120°C. Thoi gian phan Uing cia phan Ung noéi chung nam trong khoang tir 0,1
dén 12 gio.

Sau khi hoan thanh phan tmg, hop chét (c6 cong thirc 1-n2m2) cb thé
duoc tach ra bing cach xir 1y sau, vi dy, chiét tach hén hop phan tmg bing dung
moi hitu co, rira 16p hitu co tuy y bang dung dich trong nuéc cta tac nhén khir
(vi du natri sulfit va natri thiosulfat), sau d6 1a dung dich trong nugc cua bazo
(vi du natri hydro cacbonat) va sau d6 lam kho va co lop hu'u co. Hop chét tach
ra (cé cong thirc 1-n2m2) co thé duoc tinh ché tiép bang sic ky, tai két tinh va
tuong tu.

Trong quy trinh didu ché cua hop chét (c6 cong thic 1-n2m?2) trong do
A' 1a N hoic CH, A2 1a N, n 12 2 va m 14 2, cac hop chét (1A) va/hozc (1B)
va/hoic (1C) ciing c6 thé dugc diéu ché.
(Quy trinh diéu ché 4-1)

Hop chét (c6 cong thic 1A) c6 thé duoc didu ché bang cach oxy héa hop
chét (c6 cong thirc 1-n2m2) trong @6 A' 1aN, A* 1aN,nla 2 vamla 2.

H3C,
H3C CH2
2 0 CH, R? Os¢/
R S _ | o~
0=S N © * / 1 1
/ = \ —_— 1 ~ N\ / R
- l \ /) R (0] N
o N )
(0]
(1-n2m2) A'=N (1A)

trong d6 cc ky hiéu 12 nhu duge dinh nghia trong cong thue (1).

Phan tng no6i chung duoc tién hanh c6 mit dung moi.

Céc vi du vé& dung méi cin dugc st dung trong phén Umg gdbm c6 cac
hydrocacbon halogen hoéa béo nhu diclometan va cloroform cac rugu nhu ruou

metylic va ruou etylic; axit axetic; nudc; va cac hdn hop gdm chung.

Céc vi du v& chét oxy hoa can duge st dung trong phan tng gbm co axit
m-cloperbenzoic, dung dich hydro peroxit va Oxone®.

Phan tng cé thé duoc tién hanh c6 mit chét xuc tac.

Céc vi du vé chét xuc tac can dugc st dung trong phan tmg gbm co axit
vonfamic, natri vonfamat va kali vonfamat.

Luong chat oXy héa can duoc sir dung trong phéan 1’1’ng no6i chung nam
trong khoang tu 1 dén IOmol twong tng vdi 1mol hop chét (c6 cong thirc 1-
n2m2). Lugng chét xtc tac can dugc sir dung trong phan ung néi chung nim

trong khoang tur 0,01 dén 0,5mol tuong ung voi 1mol hop chét (c6 cong thirc 1-
n2m?2). Lugng chét oxy hoéa t8t hon ndm trong khoang tir 2 dén Smol tuwong Ung
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vé6i 1mol hop chét (cé cong thire 1-n2m2). Lugng chit xac tac tdt hon nim trong
khoang tir 0,05 dén 0,2mol tuong tmg v6i 1mol hop chét (c6 cong thirc 1-n2m2).

Nhiét do phan ng cda phan tng néi chung ndm trong khoang tir 20°C
dén 120°C. Thoi gian phan Umg cua phan Gng ndi chung nidm trong khoang tir
0,1 dén 48 gio.

Sau khi hoan thanh phan Ung, hop chét (IA) c6 thé dugc tach ra bing
cach xi ly sau, vi du, chiét tach hdn hop phan tng bing dung mdi hitu co, rira
16p hitu co tuy y bang dung dich trong nudc cua tac nhan khir (vi du natri sulfit
va natri thiosulfat), sau d6 1a dung dich trong nudc cua bazo (vi dy natri hydro
cacbonat) va sau do lam kho va c¢6 16p hitu co. Hop chét tach ra (1A) c6 thé
duoc tinh ché tiép bang sic ky, tai két tinh va tuong tu.

Trong quy trinh didu ché cta hop chat (1A), cac hop chét (1B) va/hoic
(1C) cling co thé duogc diéu ché.
(Quy trinh diéu ché 4-2)

Hop chét (1B) c6 thé dugc didu ché bing cach oxy héa hop chat (co
cong thirc 1-n2m2) trong d6 A' 14 N hoge CH, A* 1aN,nla2 vama2.

3C 3C
O\\S/
O/ —a 0 S 0~
For i
(1-n2m2) (1B)

trong d6 A' 12 N hodc CH va céc ky hiéu khac la nhu dugce dinh nghia trong
cong thic (1).

Phan tmg noi chung duoc tién hanh c6 mét dung moi.

Céc vi du vé& dung méi can dugc sir dung trong phan Ung gdm cb céc
hydrocacbon halogen hoa béo nhu diclometan va cloroforrn cac rugu nhu ruou
metylic va rugu etylic; axit axetic; nudc; va cac hén hop gdm chiing.

Céc vi du v& chit oxy hoa can dugc sir dung trong phan tng gdm c6 axit
m-cloperbenzoic, dung dich hydro peroxit va Oxone®.

Phan tng c6 thé dugc tién hanh c6 mét chat xuc tac.

Céac vi du vé chat xuc tac can dugc st dung trong phan tmg gom c6 axit
vonfamic, natri vonfamat va kali vonfamat.

Luogng chat 0Xy hoa can duoc sir dung trong phan 1’1’ng n6i chung nam

trong khoang tur 1 dén 10mol trong ing voi 1mol hop chét (c6 cong thirc 1-
n2m?2). Luong chit xuc tac can duogc sit dung trong phan Ung néi chung nam
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trong khoang tur 0,01 dén 0,5mol tuong tmg véi 1mol hop chét (c6 cong thirc 1-
n2m?2). Luong chit oxy héa t5t hon ndm trong khoang tir 2 dén 5mol twong tng
v6i 1mol hop chét (c6 cong thirc 1-n2m2). Lugng chét xuc tac tbt hon nam trong
khoang tlr 0,05 dén 0,2mol twong g v6i 1mol hop chét (c6 cong thirc 1-n2m2).

Nhiét d6 phan ung cia phan tmg néi chung nam trong khoang tir 20°C
dén 120°C. Thoi gian phéan tng cta phan Gng noéi chung ndm trong khoang tir
0,1 dén 48 gio.

Sau khi hoan thanh phan ung, hop chét (1B) c6 thé dugc téch ra bing
cach xtr ly sau, vi du, chiét tach hdn hop phéan mg bing dung mdi hitu co, ria
16p hitu co tuy y bang dung dich trong nudc cua tac nhan khir (vi dy natri sulfit
va natri thiosulfat), sau d6 13 dung dich trong nuéc cia bazo (vi dy natri hydro
cacbonat) va sau do lam khé va ¢o6 16p hitu co. Hop chét tach ra (1B) co thé
duoc tinh ché tiép bang sic ky, tai két tinh va tuong tur.

Trong quy trinh didu ché cta hop chit (1B), cc hop chét (1A) va/hoic
(1C) cling c6 thé dugc diéu ché.
(Quy trinh diéu ché 4-3)

Hop chét (1C) ¢6 thd dugc didu ché bing cach oxy héa hop chét (c6
cong thire 1-n2m2) trong @6 A' 1aN, A 1aN,nla2vamla2.

H3C H3C
0/ — O 0’
Q}w U )
)
(1-n2m2) ° (10)

trong d6 cac ky hiéu 1a nhu duoc dinh nghia trong cong thire (1).
Phan g n6i chung dugc tién hanh c¢6 mit dung mai.

Céc vi du vé& dung méi can dugc st dung trong phan ung gdm ¢ cac
hydrocacbon halogen héa béo nhu diclometan va cloroform cac rugu nhu rugu
metylic va rugu etylic; axit axetic; nudc; va cac hén hop gdm ching.

Céc vi du vé chét oxy hoa can dugc st dung trong phan g gdm co axit
m-cloperbenzoic, dung dich hydro peroxit va Oxone®.

Phan g c6 thé dugc tién hanh c6 mét chat xuc tac.

Céac vi du vé chét xtc tac can duoc st dung trong phan ng gom c6 axit
vonfamic, natri vonfamat va kali vonfamat.

Luong chit oxy hoa can dugc st dung trong phan (mg ndi chung nim
trong khoang tir 2 dén 20mol twong ung véi 1mol hgp chét (c6 cong thirc 1-
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n2m2). Luong chét xuc tac cn dugc st dung trong phan L'rng no6i chung nam
trong khoang tir 0,01 dén 0,5mol tuong ung véi lmol hop chét (co cong thuc 1-
n2m2). Lugng chat oxy hoa t6t hon ndm trong khoang tir 3 dén 10mol tuong
ung voi 1mol hop chit (co cong thirc 1-n2m?2). Luong chét xtc tac tt hon ndm
trong khoang tuir 0,05 dén 0,2mol tuong tng véi 1mol hop chét (c6 cong thire 1-
n2m?2).

Nhiét do phan ing cta phan Umg noéi chung nam trong khoang tir 50°C
dén 150°C. Thoi gian phan tng clia phan ing ndi chung nam trong khoang tir 1
dén 48 gio.

Sau khi hoan thanh phan tng, hop chét (1C) c6 thé dugc tich ra bing
cach xi ly sau, vi du, chiét tach hon hop phan ung bang dung mdi hitu co, rira
16p hitu co tuy y bang dung dich trong nudc cia tac nhan khir (vi dy natri sulfit
va natri thiosulfat), sau d6 1a dung dich trong nudc cta bazo (vi du natri hydro
cacbonat) va sau do lam khé va ¢6 16p hitu co. Hop chét tach ra (1C) co thé
duoc tinh ché tiép bang sc ky, tai két tinh va tuong tu.

Trong quy trinh didu ché ctia hop chét (c6 cong thire 1C), cac hop chét
(c6 cong thuc 1A) va/hodc (1B) cling ¢ thé duoc didu ché.

(Quy trinh didu ché 5-1)

Hop chét nay trong d6 A' 14 N hogc CHva A* laN ¢ thé duoc didu ché
bang cach cho hgp chét trung gian (c6 codng thirc M1) va hop chét trung gian (c6
cbéng thirc M2) phéan ung @& thu dugc hop chét trung gian (c6 cong thirc M4) va
sau d6 cho hop chét trung gian (cé cong thuc M4) thu dugc ngung ty ndi phan
tu.

HgC\
CHQ
(OIS,
R? }_OW HsCcn,
HO N o P
(O)m a NHZ Rz ( }ns P
| M2 onb R
\Ag o Ll )m g I N
i
H \A1 0' O
(M 1) H
(M4)
|
,CH2 ch\
O)S R2 lC
S R (OS5 N e
HO N % \(\I Vam Wi
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trong d6 A' 1a N hoic CH va céc ky hiéu khac 1a nhu duge dinh nghia trong
cong thire (1).

Hop chét trung gian (c6 cong thirc M4) c6 thé duogc diéu ché bang cach
cho hop chét trung gian (c6 cong thirc M1) va hop chét trung gian (c6 cong thirc
M2) phan Gng cé mat tdc nhin ngung tu.

Phan ing ndi chung dugc tién hanh c6 mit dung moi. Cac vi du vé dung
moi can duoc stir dung trong phén Umg gbm c6 cac ete nhu 1,4-dioxan, dietyl ete,
tetrahydrofuran (sau ddy dugc goi la “THF”) va tert-butylmetyl ete;
hydrocacbon halogen héa nhu diclometan, cloroform, cacbon tetraclorua, 1,2-
dicloetan va clobenzen; cac hydrocacbon thom nhu toluen, benzen va xylen; céac
este nhu etyl axetat va butyl axetat; c4c nitril nhu axetonitril; cic dung méi phén
cuc aprotic nhu N,N-dimetylformamit (sau ddy dugc goi la “DMF”), N-
metylpyrolidon (sau day dugc goi la “NMP”), 1,3-dimetyl-2-imidazolidinon va
dimetylsulfoxit (sau ddy duoc goi la “DMSO”) céc hop chét thom chira nito
nhu pyridin va quinolin; va cac hén hop gébm ching.

Céc vi du vé tac nhan ngung tu cin duge st dung trong phén tng gbm ¢6
cic carbodiimit nhu 1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua
(sau day duoc goi 1a “EDCI hydroclorua”) va 1,3-dixyclohexyl carbodiimit.

Phan tng ¢6 thé dugce tién hanh c6 mit chat xuc tac.

Céc vi du v& chét xuc tac can duge st dung trong phan ung gbm ¢o 1-
hydroxybenzotriazol (sau ddy dugc goi 1a “HOBt”).

Luong hop chét trung gian (co cong thic M2) can dugc sir dung trong
phan ung ndi chung nam trong khoang tir 0,5 dén 2mol tuong u’ng véi 1mol hop
chét trung gian (c6 cong thuc M1). Lugng tac nhan ngung tu can duoc str dung
trong phan uing noéi chung ndm trong khoang tir 1 dén 5mol tuong uing voi 1mol
hop chét trung gian (c6 cong thirc M1). Luong chit xtc tac can dugc st dung
trong phan ung néi chung ndm trong khoang tir 0,01 dén 1mol tuong tmg véi
1mol hop chét trung gian (c6 cong thire M1).

Nhiét dd phan ing cuia phan ung noi chung nam trong khoang tir 0°C dén
120°C. Thoi gian phan Gng ciia phan Gng noi chung ndm trong khoang tir 0,1
dén 24 gio.

Sau khi hoan thanh phan tmg, hop chét trung gian (c6 cong thirc M4) cb
thé dugc tach ra bang cach xir ly sau, vi dy, rét nudc vao hdn hop phan tng,
chiét tach hdn hop phan ung bang dung m01 hitu co va c6 16p hiru co; rot nuoc
vao hdn hop phan mg va thu gom chét rén bang cach loc; hodc thu gom chét rén
dugc tao ra trong hdn hgp phén tng bang cach loc. Hop chét trung gian dugc co
(c6 cong thire M4) co thé dugc tinh ché tiép bang séc ky, tai két tinh va tuong tu.
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Hop chit (1) trong d6 A' 1a N hosic CH va A” 1a N ¢4 thé dugce diéu ché
bang cach cho hop chét trung gian (c6 cong thirc M4) ngung tu ndi phan tir.

Phéan Ung ndi chung dugc tién hanh c¢6 mat dung moi. Céc vi du vé dung
mdi can duge sir dung trong phéan Umg gdm co cac ete nhu 1,4-dioxan, dietyl ete,
THF va tert-butylmetyl ete; hydrocacbon halogen héa nhu diclometan,
cloroform, cacbon tetraclorua, 1,2-dicloetan va clobenzen; céc hydrocacbon
thom nhu toluen, benzen va xylen; cic este nhu etyl axetat va butyl axetat; cac
nitril nhu axetonitril; cac dung mdi phén cuc aprotic nhu DMF, NMP, 1,3-
dimetyl-2-imidazolidinon va DMSO; cac hop chét thom chtra nito nhu pyridin
va quinolin; va cac hon hop gbm chung.

Phan tmg c6 thé dugc tién hanh c6 mit tdc nhan ngung tu, axit, bazo
hodc tac nhéan clo hoa.

Céc vi du v& tic nhan ngung tu can dugc st dung trong phan ting gbm cb
anhydrit clia axit axetic, anhydrit cta trifloaxit axetic, EDCI hydroclorua, hdn
hop gdm triphenyl phosphin, bazo va cacbon tetraclorua hodc cacbon
tetrabromua, hdn hop gdém triphenyl phosphin va cdc azodieste nhu dietyl
azodicarboxylat. |

Cac vi du vé axit can dugc sit dung trong phan mg gdm co cac axit
sulfonic nhu axit para-toluensulfonic va axit metansulfonic; céc axit carboxylic
nhu axit axetic; axit sulfuric; axit phosphoric; axit polyphosphoric; va tuong tu.

Céc vi du v& bazo cén dugce st dung trong phan tng gbm c6 cac hop chat
di vong chira nito nhu pyridin, picolin, 2,6-lutidin, 1,8-diazabixyclo[5,4,0]-7-
undecen (sau day dugc goi la “DBU”) va 1,5-diazabixyclo[4,3,0]-5-nonen; cac
amin bac ba nhu trietylamin va N,N-diisopropyletylamin; cac bazo v6 co nhu
trikali phosphat, kali cacbonat va natri hydrit.

Céc vi du v& tac nhan clo hoa cin dugc sit dung trong phén ng gdm c6
phospho oxyclorua; va tuong tu.

Khi tac nhan ngung tu dugc st dung trong phan Umg, lugng tic nhén
ngung ty n6i chung nam trong khoang tir 1 dén 5mol twong tng véi 1mol hop
chét trung gian (co cong thirc M4). Khi axit dugc str dung trong phan Gng, luorng
axit ndi chung nam trong khoang tir 0,1 dén 5mol twong tmg véi 1mol hop chét
trung gian (co cong thirc M4). Khi bazo dugce st dung trong phan Ung, lu’ong
bazo néi chung nim trong khoang tir 1 dén 5mol twong tng véi 1mol hop chit
trung gian (c6 cong thire M4). Khi tdc nhén clo héa dugc sir dung trong phan
tmg, lugng tac nhan clo hoa ndi chung nim trong khoang tir 1 d&n Smol tuong
tng véi Imol hop chat trung gian (c6 cong thitc M4).

Nhiét dd phan ing cta phan ing ndi chung nam trong khoang tr 0°C dén
200°C. Thoi gian phan Ung cia phan Umg noéi chung nam trong khoang tir 0,1
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dén 24 gio.

Sau khi hoan thanh phéan tmg, hop chét (1) trong d6 A' 1a N hogc CH va
A? 1a N ¢6 th8 dugce tach ra bang cach xir 1y sau, vi dy, rét nude vao hdn hop
phan tmg, chiét tach hdn hop phan tng bing dung méi hitu co va ¢d 16p hitu co;
rot nudce Vao hdn hop phan ung va thu gom chét rén bang cach loc; hodc thu
gom chét ran dugc tao ra trong hon hop phan ung béang céch loc. Horp chét tach
ra (1) trong do A' 13N hogic CH va A? 1a N c6 thé dugc tinh ché tiép bing cach
t4i két tinh, sdc ky va tuong tu.

Horp chét (1) trong d6 A' 1a N hogic CH va A’ 1aN cung c6 thé duoc
diéu ché theo mot cong doan (mot rne) bang cach cho hop chét trung gian (c6
cong thirc M1) phan Umg véi hop chét trung gian (c6 cdng thirc M2) c6 mit tac
nhan ngung tu.

Phan mg no6i chung duogc tién hanh c6 mit dung méi. Céac vi dy vé dung
mdi can duoc sir dung trong phan Gng gbm c6 cac ete nhu 1,4-dioxan, dietyl ete,
THF va tert-butylmetyl ete; hydrocacbon halogen héa nhu diclometan,
cloroform, cacbon tetraclorua, 1,2-dicloetan va clobenzen; céc hydrocacbon
thom nhu toluen, benzen va xylen; cdc este nhu etyl axetat va butyl axetat; cac
nitril nhu axetonitril; cdc dung mdi phan cuc aprotic nhuw DMF, NMP, 1,3-
dimetyl-2-imidazolidinon va DMSO; cac hop chét thom chira nito nhu pyridin
va quinolin; va céc hdn hgp gbm chung.

Céac vi du vé tac nhan ngung tu khtt hydro can dugc st dung trong phan
tmg gdm c6 céc carbodiimit nhu EDCI hydroclorua, 1,3-dixyclohexyl
carbodiimit va axit boric.

Phan Umg c6 thé dugce tién hanh c6 mét chat xuc tac.

Céc vi du vé chét xtc tac can dugc sit dung trong phan Ung gbm c6 1-
hydroxybenzotriazol.

Luong hop chét trung gian (c6 cong thirc M2) can dugc sir dung trong
phan ung nodi chung nim trong khoang tir 0,5 dén 2mol tuong ng véi 1mol hop
chét trung gian (c6 cong thuc M1). Lugng tadc nhan ngung tu can dugc sir dung
trong phan rng ndi chung n&m trong khoang tir 1 dén 5mol tuwong tmg véi 1mol
hop chét trung gian (c6 cdng thirc M1). Lugng chét xuc tac can duogc sir dung
trong phan g ndi chung nam trong khoang tir 0,01 dén 1mol tuong tmg véi
1mol hop chét trung gian (c6 cong thirc M1).

Nhiét d6 phan Grng ciia phan tmg ndi chung nam trong khoang tir 0°C dén
200°C. Thoi gian phan Umg cia phan ung néi chung nam trong khoang tir 0,1
dén 24 gio.

Sau khi hoan thanh phan tng, hop chit (1) trong d6 A' 1& N hogc CH va
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A2 13 N ¢6 thd dugc tach ra bang cach xir 1y sau, vi du, rét nude vao hdn hop
phén tUng, chiét tach hdn hop phan tng bang dung m01 hitu co va c6 16p hitu co;
rét nude Vao hdn hop phan tmg va thu gom chét rdn bing céch loc; hoic thu
gom chét rin duoc tao ra trong hdn hop phan ung béng cach loc. Hop chét tach
ra (1) trong do A' 13 N hoic CH va A? 1a N c6 thé duge tinh ché tiép bing cach
tai két tinh, séc ky va tuong tu.

(Quy trinh diéu ché 5-2)

Hop chét nay trong do6 A' 1aN hogc CHva A% 1aNco thé duoc didu ché
bang céach cho phéan ung hop chét trung gian (co cong thirc M1) va hop chét
trung gian (c6 cong thirc M3) thu dugc hop chét trung gian (c6 cong thirc M4),
sau d6 cho hop chét trung gian thu duge (M4) ngung tu ndi phén tir.

HaC,

2
{O)S

L R HsC
R ci N / \CHQ
{m.;,émmg o e }njﬂ
S - (O}mS
- 1ee:

H
M1)
fM 4)
HyC l
CHy H B
©O)8, =
QS (oz,,s
y /R {Osms
o N \C\L f R
M3}

N A* =N hot CHA "’“N

trong d6 A' 12 N hogc CH va céc ky hiéu khac 1a nhu duge dinh nghia trong
cong thuc (1).

Hop chét trung gian (c6 cong thirc M4) ¢6 thd duoc diéu ché bang cach
cho hop chét trung gian (c6 cong thirc M1) va hop chét trung gian (c6 cong thirc
M3) phan ung.

Phan tng néi chung dugc tién hanh c6 mit dung mdi.

Céc vi du vé& dung méi can dugc sir dung trong phan tmg gbm cb céc ete
nhu THF, etylen glycol dimetyl ete, tert-butylmetyl ete va 1,4-dioxan; cac
hydrocacbon béo nhu hexan, heptan va octan; cac hydrocacbon thom nhu toluen
va xylen; hydrocacbon halogen héa nhu clobenzen; céc este nhu etyl axetat va
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butyl axetat; cac nitril nhu axetonitril; cac dung mdi phén cyc aprotic nhu DMF,
NMP va DMSO; va cac hdn hop gdm chiing.

Phén tng c6 thé dugc tién hanh c6 mit bazo.

Cac vi du vé bazo cin dugc st dung trong phan Ung gdm c6 cac
cacbonat kim loai kiém nhu natri cacbonat va kali cacbonat; cdc amin béc ba
nhu trietylamin va N,N-diisopropyletylamin; va cac hop chit thom chira nito
nhu pyridin va 4-dimetylaminopyridin.

Luong hop chét trung gian (c6 cong thic M3) can dugc st dung trong
phan ung noi chung nam trong khoang tir 1 dén 3m01 tuong tng v6i 1mol hop
chét trung gian (co cong thire M1). Luorng bazo can duoc st dung trong phan
tmg ndéi chung nim trong khoang tir 1 dén 10mol twong tmg véi 1mol hop chét
trung gian (c6 cong thirc M1).

Nhiét do phéan Gng clia phan Umg noéi chung nam trong khoang tir -20°C
dén 100°C. Thoi gian phan tmg cua phan ung ndi chung nim trong khoang tir
0,1 dén 24 gio.

Sau khi hoan thanh phan tng, hop chét trung gian (c6 cdng thirc M4) c6
thé duoc tach ra bang cach xit 1y sau, vi dy, rét nude vao hdn hop phan ung,
chiét tach hdn hgp phéan tng bang dung méi hiru co va lam kho va cd lop hitu co.
Hop chét trung gian dugc c6 (c6 cong thic M4) cb thé duge tinh ché tiép bang
sic ky, tai két tinh va tuong tu.

Hop chét (1) trong d6 A' 1a N hodc CH va A” 1aN ¢c6 thé duoc diéu ché
bing cach cho hgp chét trung gian (c6 cong thirc M4) ngung tu ndi phén t theo
quy trinh didu ché 5-1.

HO‘p chét tach ra (1) trong d6 A' 13 N hogic CH va A 1a N ciing ¢6 thé
dugc diéu ché theo mot cdng doan (mot me) bang cach cho hop chét trung gian
(c6 cong thirc M1) phéan tmg véi hop chét trung gian (c6 cong thirc M3) c6 mit
tac nhan ngung tu.

Phan Umg noi chung dugc tién hanh c6 mit hodc khong c6 mat dung moi.

Céc vi du vé dung méi cin duoc st dung trong phan img gdm cé céc ete
nhu THEF, etylen glycol dimetyl ete, tert-butylmetyl ete va 1,4-dioxan; cac
hydrocacbon béo nhu hexan, heptan va octan; cac hydrocacbon thom nhu toluen
va xylen; hydrocacbon halogen hoa nhu clobenzen; cac este nhu etyl axetat va
butyl axetat; cac nitril nhu axetonitril; cac dung mdi phan cuc aprotic nhu DMF,
NMP va DMSO; va cac hdn hop gébm chiing.

Phan tng c6 thé dugc tién hanh c6 mit bazo.

Cac vi du vé bazo cin dugc st dung trong phan Ung gdm cb cac
cacbonat kim loai kiém nhu natri cacbonat va kali cacbonat; cidc amin bac ba
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nhu trietylamin va N,N-diisopropyletylamin; va cac hop chét thom chira nito
nhu pyridin va 4-dimetylaminopyridin.

Luong hop chit trung gian (c6 cong thirc M3) can duoc st dung trong
phéan ung noéi chung nim trong khoang tir 1 dén 3mol twong tmg véi 1mol hop
chét trung gian (c6 cong thirc M1). Lugng bazo can duogc sir dung trong phan
ung ndi chung nim trong khoang tir 1 dén 10mol twong tmg véi 1mol hop chét
trung gian (c6 cong thirc M1).

Nhiét do phan mg cta phan Umg ndi chung nam trong khoang tlr 20°C
dén 200°C. Thoi gian phan tng cta phéan Umg ndi chung nam trong khoang tir
0,1 dén 24 gio.

Sau khi hoan thanh phan tng, hop chét (1) trong 6 A' 1a N hogc CH va
AZ? 1a N ¢6 thé duoc tich ra bing cach xi 1y sau, vi du, rét nudc vao hdn hop
phan tg, chiét tach hdn hgp phan tmg bang dung moi hiru co va lam khé va cb
16p hitu co. Hop chét tach ra (1) trong d6 A' 12 N hoic CH va A? c6 thé dugc
tinh ché tiép bing séc ky, tai két tinh va tuong ty.

(Quy trinh diéu ché 6)

Hop chét tach ra (1) trong d6 A' 14 N hogc CH va A? 1a N ciing c6 thé
dugc didu ché bing cach cho hop chét trung gian (c6 cong thaec M1) phan tng
v6i hop chét trung gian (c6 cdng thirc M5) ¢6 mat chét oxy hoéa.

CH,
(O)nS
0. D=
el H3C\CH2
R R? (08
- N
X, 1 4170 N /

(1) A" =NhogcCHA %=N
M)

trong d6 A' 1a N hogic CH va céc ky hiéu khac 1a nhu dugc dinh nghia trong
cong thuc (1).

Phan ing ndi chung dugc tién hanh c6 mat dung mdi. Cac vi du vé dung
méi can duge sir dung trong phan g gdm c6 cac ruou nhu rugu metylic va
ruou etylic; cac ete nhu 1,4-dioxan, dietyl ete, THF va tert-butylmetyl ete;
hydrocacbon halogen héa nhu diclometan, cloroform, cacbon tetraclorua, 1,2-
dicloetan va clobenzen; cac hydrocacbon thom nhu toluen, benzen va xylen; cac
este nhu etyl axetat va butyl axetat; céc nitril nhu axetonitril; cidc dung m6i phén
cuc aprotic nhu DMF, NMP, 1,3-dimetyl-2-imidazolidinon va DMSO; cac hop
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chét thom chira nito nhu pyridin va quinolin; va cac hdn hop gbém chiing.

Céac vi du vé& chat oxy hoa can dugc str dung trong phan g gdm co
oxygen, dong (II) clorua, 2,3-diclo-5,6-dixyanobenzoquinon (sau ddy duoc goi
la “DDQ”); va tuong tu.

Phén ting c6 thé dugc tién hanh c6 mit axit.

Cac vi du vé axit cAn dugc s dung trong phan Ung gdm c6 cac axit
sulfonic nhu axit para-toluensulfonic; cdc axit carboxylic nhur axit axetic; axit
polyphosphoric; va tuong tu.

Phén tng c6 thé dugc tién hanh c6 mit sulfit.

Céc vi du vé sulfit can duoc sir dung trong phéan Ung gdm c6 natri hydro
sulfit va dinatri sulfit.

Luong hop chét trung gian (c6 cong thirc M5) can dugc sit dung trong
phan ing néi chung ndm trong khoang tir 1 dén 2mol tuong trmg v6i 1mol hop
chét trung gian (c6 cong thirec M1). Lugng chét oxy hoa can duoc sit dung trong
phan ung ndi chung ndm trong khoang tir 1 dén 5mol tuong Ung v6i 1mol hop
chét trung glan (c6 cong thirc M1). Luong axit can dugc str dung trong phan ung
no6i chung nim trong khoéng tir 0,1 dén 2mol tuong ng v6i Imol hop chit trung
gian (co cong thuc M1). Luong sulfit cAn duoc sir dung trong phan ung noi
chung ndm trong khoang tir 1 dén 5mol trong tng véi 1mol hop chét trung gian
(c6 cong thirc M1).

Nhiét dd phan ing ctia phan tmg noi chung nam trong khoang tlr 0°C dén
200°C.

Sau khi hoan thanh phan g, hop chét (1) trong d6 A' 1a N hoic CH va
A? 13 N ¢6 thé dugc tach ra bang cach xir Iy sau, vi duy, rét nude vao hén hop
phan tmg, chiét tich hdn hgp phéan tng bang dung mdi hitu co va ¢d 16p hiru co;
rot nudc Vao hon hop phan tng va thu gom chét rdn bing cach loc; hogc thu
gom chat ran dugc tao ra trong hén hop phan u'ng béng cach loc. H0'p chét tach
ra (1) trong do A' 13N hogic CH va A? 1a N ¢6 thé duogc tinh ché tiép bang cach
t4i két tinh, séc ky va tuong tu.

(Quy trinh diéu ché 7)

Hop chét (c6 cong thirc 1-n0) trong d6 A' 1a N hoic CH, A* laN vanla
0 ciing c6 thé duge diéu ché bing cach cho hop chét trung gian (c6 cong thuc
M6) phan tng véi hop chét trung gian (c6 cong thitc M7) c6 mt bazo.
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H3C H3C\
. Fslaz V! H,C—SH R SICHz
OS2 " o 1 M7 o  (OmS A~ N —
| S/ R N 1
Spt” 0 N X | N\ 7 R
A7 0 N
M 6) (1-n0)

trong d6 A" 1a N hodc CH, V! 13 nguyén tir halogen va céc ky hiéu khac 1a nhu
duoc dinh nghia trong cong thire (1).

Phan Umg néi chung dugc tién hanh c6 mit dung mai.

Céc vi du vé& dung mdi can dugc st dung trong phan tmg gdm cb céc ete
nhu THF, etylen glycol dimetyl ete, tert-butylmetyl ete va 1,4-dioxan; cac
hydrocacbon thom nhu toluen va xylen; cac nitril nhu axetonitril; cac dung moi
phan cuc aprotic nhu DMF, NMP va DMSO; nudc; va cac hdn hop gdm chiing.

Cac vi du vé bazo can dugc st dung trong phan Ung gdm c6 cac
cacbonat kim loai kiém nhu natri cacbonat va kali cacbonat; va cac hydrit kim
loai kiém nhu natri hydrit.

Luong hop chit trung gian (c6 cdng thirc M7) can duoc st dung trong
phan uing noéi chung nim trong khoang tir 1 dén IOmol tuwong Gng voi 1mol hop
chét trung gian (co cong thic M6). Luong bazo can duoc sir dung trong phan
{ng no6i chung ndm trong khoang tir 1 dén 10mol twong tmg véi 1mol hop chat
trung gian (c6 cong thirc M6).

Nhiét d6 phan ng cuia phan tng ndi chung ndm trong khoang tir -50°C
dén 100°C. Thoi gian phan ung cia phan Gmg ndi chung ndm trong khoang tir
0,1 dén 12 gio.

Sau khi hoan thanh phan tng, hop chét (c6 cong thirc 1-n0) trong d6 Al
1A N hodic CH, A*> aNvanla0céo thé duoc tach ra bing cach xir ly sau, vi dy,
chiét tach hdn hop phan tmg bang dung moi hitu co va lam kho va c6 16p hitu co.

Hop chét tach ra (1- nO) trong d6 A' 12 N hoic CH, A? 1aNvanla 0 c6 thé dugce
tinh ché tiép bing sic ky, tai két tinh va tuong tu.

Trong phan tmg, V' t6t hon 14 nguyén tir flo hoic nguyén tir clo.
(Quy trinh diéu ché 8-1)

Hcrp chét trung gian (c6 cong thitc M6) cb thd duoc didu ché bang cach
cho hop chét trung gian (c6 cong thirc M1) phan Gng véi hop chét trung gian (c6
cong thic M8) thu dugc hop chét trung gian (c6 cong thirc M10) va sau d6 cho
hop chét trung gian (c6 cdng thirc M10) thu duoc ngung tu ndi phén tur.
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1 1
(O)mS~ A~ NH, R2 S\ R
| (M8) .- Ont Bl |
St o ©
I

M 1)
(M 10)
V1
e O
HO N / /
(M8) (M 6)

trong d6 A' 12 N hozc CH, V! 1a nguyén tir halogen va céc ky hiéu khac 1a nhu
duoc dinh nghia trong cong thirc (1).

Hop chét trung glan (co cong thirc M10) ¢6 thé duogc didu ché theo cling
cach nhu trong quy trinh didu ché 5-1 bang cach st dung hop chét trung gian (c6
cong thirc M8) thay cho hop chét trung gian (c6 cong thitc M2).

Hop chét trung gian (co cong thirc M6) c6 thé dugc diéu ché theo cung
cach nhu trong quy trinh diéu ché 5-1 hodc 5-2 bang cach sir dung hop chéit
trung gian (cé cdng thirc M10) thay cho hop chét trung gian (c6 cong thirc M4).

Hop chét trung gian (c6 cong thirc M6) cling co thé duge didu ché theo
mot cdng doan (mdt mé) theo quy trinh diéu ché 5-1 bang céch sir dung hop chét
trung gian (c6 cong thire M8) thay cho hop chét trung gian (c6 cong thirc M2).

Trong phan Ung, V! t6t hon 13 nguyén tir flo ho#c nguyén ti clo.
(Quy trinh diéu ché 8-2)

Hop chét trung gian (c6 cong thirc M6) co th duge diéu ché bang cach
cho phan tmg hgp chét trung g1an (c6 cong thirc M1) va hop chét trung gian (c6
cong thirc M9) thu duoc hop chét trung gian (c6 cong thirc M10) va sau do cho
hop chét trung gian (c6 cong thire M10) thu duge ngung tu ndi phén tir.
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V1
2 \ R!
$ Cli N / Vi R!
O)mS A~ NH2 R2 Z
| (M9) > (O) é H X, |
|
H Sp1 0
A0
M 1) H
(M 10)
A R® A
\ \
cl N / SH17 0 N %
(M 9) (M 6)

trong d6 A' 1a N hodc CH, V! 1a nguyén tr halogen va céac ky hiéu khac 13 nhu
duoc dinh nghia trong cong thic (1).

Hop chét trung glan (co cong thirc M10) ¢6 thé dugc didu ché theo clng
c4ach nhu trong quy trinh didu ché 5-2 bing cach st dung hop chét trung gian (c6
cong thirc M9) thay cho hop chét trung gian (c6 cdng thirc M3).

Hop chét trung gian (co cong thirc M6) c6 thé dugc diéu ché theo cung
c4dch nhu trong quy trinh didu ché 5-1 hodc 5-2 bang cach sir dung hop chit
trung gian (c6 cdng thirc M10) thay cho hop chét trung gian (c6 cong thirc M4).

Hop chét trung gian (c6 cong thirc M6) cling c6 thé duge diéu ché theo
mdt cdng doan (mdt mé) theo quy trinh didu ché 5-2 bang céach st dung hop chat
trung gian (c6 cdng thire M9) thay cho hop chét trung gian (c6 cong thirc M2).

Trong phan Umg, V! t6t hon 1a nguyén tit flo hodc nguyén tir clo.
(Quy trinh didu ché 9)

Hop chit trung gian (c6 cong thirc M6) co6 thd duge didu ché bang cach
cho phan Umg hop chét trung gian (c6 cong thirc M1) va hop chét trung gian (c6
cong thirc M11).

e
R
R2 H /
|
©O)mS 7 NH, M 11) (O)m ;
| / R
\A1 0
H
1) (M 6)
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trong d6 A' 14 N hodc CH va céc ky hiéu khéac la nhu duoc dinh nghia trong
cong thuc (1).
Hop chét trung gian (c6 cong thirc M6) c6 thé duge didu ché theo cung

c4ach nhu trong quy trinh didu ché 6 bang cach sir dung hop chét trung gian (c6
cong thirc M11) thay cho hop chét trung gian (c6 cong thire M5).

(Quy trinh diéu ché 10)

Hop chét trung gian (c6 cong thirc M4-n0) trong d6 n 1a 0 c6 thé duoc
didu ché bang cach cho phan tmg hop chét trung gian (c6 cong thac M10) va
hop chét trung gian (c6 cdng thirc M7).

- H,C—SH

M?7)
o U - O)""SU
(M 10) (M 4-n0)

trong do A! 1a N hodic CH, V' 13 nguyén ti halogen va cac ky hiéu khéc la nhu
duoc dinh nghia trong cong thirc (1).

HO'p chét trung gian (c6 cong thirc M4-n0) trong d6 n 12 0 c6 thé duoc
diéu ché theo cung cach nhu trong quy trinh didu ché 7 bang céach st dung hop
chét trung gian (c6 cong thirc M10) thay cho hop chét trung gian (c6 cong thirc
M6).

Trong phan ung, V! t6t hon 1a nguyén tit flo hodc nguyén tir clo.

(Quy trinh didu ché 11)

Hop chét trung gian (c6 cong thirc M2) c6 thé duoc diéu ché bang cach

thily phan hop chét trung gian (c6 cong thirc M12).

HaC, HaC,
,CHz /CHZ
(O)nS éO)nS
HO N
M 12) (M2)

trong d6 cac ky hiéu 1a nhw dugc dinh nghia trong cong thire (1).

Khi sy thiy phan duoc tién hanh bing cach st dung axit, dung dich
trong nudc clia axit néi chung duge st dung 1am dung mdi trong phan tmg.

Céac vi du vé axit cAn duge st dung trong phan tmg gom c6 cic axit
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khoang nhu axit clohydric, axit nitoric, axit phosphoric va axit sulfuric; va cac
axit carboxylic nhu axit axetic va trifloaxit axetic.

Nhiét do phan tng cta phan tng ndi chung nim trong khoang tir 0°C dén
150°C. Thoi gian phan ing cua phan tng noi chung nam trong khoang tur 0,1
dén 24 gio.

Sau khi hoan thanh phén ung, hop chét trung gian (c6 cong thic M2) co
thé duogc tach ra bing cach xir Iy sau, vi du, chiét tach hon hop phan ung bing
dung mo6i hitu co va lam kho va co lop hitu co. H0'p chét trung gian duogc cd (co
céng thirc M2) co thé duoc tinh ché tiép bang sic ky, tai két tinh va tuong ty.

Khi sy thuy phéan dugc tién hanh bang cach st dung bazo, phan tng néi
chung dugc tién hanh c6 mit dung moi.

Céc vi du vé& dung mdi can dugc st dung trong phan tmg gbm cb céc ete
nhu THF, etylen glycol dimetyl ete, tert-butylmetyl ete Va 1,4-dioxan; cac ruou
nhu ruou metylic va rugu etylic; nudc; va cac hén hop gém chung.

Céc vi du v& bazo can duoc st dung trong phéan tmg gdm cé céac hydroxit
kim loai kiém nhu natri hydroxit va kali hydroxit.

Luong bazo can dugc st dung trong phan ung néi chung nim trong
khoéang tir 1 dén 10mol tuong tGng v6i 1Imol hop chét trung gian (c6 cong thire
M12).

Nhiét do phan ting cta phan g ndi chung nim trong khoang tir 0°C dén
150°C. Thoi gian phéan ing cua phan Ung noi chung nam trong khoang tir 0,1
dén 24 gio.

Sau khi hoan thanh phan tng, hop chét trung gian (c6 cong thirc M2) ¢
thé duoc tach ra bang cach xir 1y sau, vi dy, axit hoa dung dich phan tng, chiét
tach hdn hop phan tng bing dung méi hitu co va lam kho va co lop hitu co. Horp
chét trung gian dugc co (co cdng thirc M2) c6 thé duoc tinh ché tiép bang sic ky,
tai két tinh va tuong tu.

(Quy trinh diéu ché 12)

Hop chét trung gian (c6 cong thic M3) c6 thd duge didu ché bang cach
cho hop chét trung gian (c6 cong thirc M2) phan tmg véi tac nhan clo hoa.

HsC, HaC,

/CHz /CHZ
(OhS (OnS,
S T KD

R? R?
HO % Cl /
M 2) (M 3)
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trong d6 c4c ky hiéu 1a nhu dugc dinh nghia trong cong thire (1).
Phan ng noéi chung duoc tién hanh c6 mit dung méi.

Céc vi du vé& dung mdi can dugc st dung trong phan tmg gdm cb céc ete
nhu THF, etylen glycol dimetyl ete, tert-butylmetyl ete va 1,4-dioxan; céac
hydrocacbon thom nhu toluen va xylen; cac hydrocacbon halogen héa béo nhu
diclometan va cloroform; va cac hdn hop gém ching.

Céc vi du vé tac nhan clo hoa can dugc sit dung trong phan g gdm c6
thionyl clorua, oxalyl diclorua, phospho oxyclorua; va tuong tu.

Luong tac nhan clo hoa can duoc st dung trong phéan tng ndi chung nim
trong khoang tur 1 dén 5mol tuong tng véi 1mol hop chét trung gian (c6 cong
thirc M2).

Nhiét d6 phan g cua phan Umg ndi chung nam trong khoang tr 0°C dén
100°C. Thoi gian phan ung cuia phan Ung ndi chung nim trong khoang tlr 0,1
dén 24 gio.

Sau khi hoan thanh phan tng, hop chét trung gian (c6 coéng thirc M3) ¢6
thé duoc c6 bing cach loai bd dung mdi khéi hdn hop phan tng.

(Quy trinh diu ché 13)

Hop chat trung glan (c6 cong thuc M2), hop chit trung gian (co cong
thirc M5) hoac hop chét trung gian (c6 cong thirc M12) ¢ thd duoc didu ché
bang cach cho hop chét trung gian (c6 cong thire M7) phan ng tuong Ung vdi
hop chit trung gian (c6 cong thuc MS), hop chét trung gian (c6 cong thirc M11)
hodic hop chit trung gian (c6 cong thirc M13) va tly y oxy hoa hop chét thu
duoc.
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H3C H3C
: Hf C—SH CHy CH,
V, 2 S/ ©) S/
\ RN (M » . R —— \ R
HO N Hd N7 Hd  N—7
M8) (M 2-n0) (M 2-n1)
(M 2-n2)
HsC HsC,
CH, CH,
V1 H3C S/ (O) S/
o@ H,C~SH o SOk
1 — _
\ /R (M7) . R’ }——&3—1%
H N — - i\ — - i N
(M 11) (M 5-n0) (M 5-n1)
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HaC, HsC,
CH CH
1 2 2
v HaC, s (O)S,
42? Hyc-SH _ _
e M7) ch)}w NCJ}W
\ \
N _ N / E—— N /
(M 13) (M 12-n0) (M 12-n1)
(M 12-n2)

trong d6 V' 1a nguyén ti halogen va céc ky higu khéc 1a nhu duge dinh nghia
trong cong thure (1).

Hop chét trung gian (c6 cdng thirc M2) trong d6 n 12 0 ¢6 thé dugc didu
ché theo cung cach nhu trong quy trinh didu ché 7 bang cach st dung hop chat
trung gian (c6 cong thirc M8) thay cho hop chét trung gian (c6 cong thirc M6).

Hop chét trung gian (c6 cong thic MS) trong d6 n 12 0 c6 thé duoc diéu
ché theo cung cach nhu trong quy trinh didu ché 7 bang cach sir dung hop chat
trung gian (c6 cong thirc M11) thay cho hop chét trung gian (c6 cong thirc M6).

Hop chét trung gian (c6 cong thic M12) trong d6 n 12 0 ¢ thé dugc didu
ché theo ciing cach nhu trong quy trinh didu ché 7 bang cach str dung hop chit
trung gian (c6 cdng thirc M13) thay cho hop chét trung gian (c6 cong thitc M6).

Hop chét trung gian (c6 cdng thirc M2-nl) trong d6 n 1a 1 hodc hop chit
trung gian (cd cong thuc M2-n2) trong d6n 14 2 c6 thd duoc didu ché theo cling
cach nhu trong quy trinh diéu ché 1 bang céach sir dung hop chét trung gian (c6
cong thirc M2) trong do n la 0 thay cho hop chét (1) trong @6 n 13 0.

Hop chét trung gian (c6 cong thirc M5-n1) trong d6 n 1a 1 hodc hop chét
trung gian (c6 cong thirc M5-n2) trong d6n 13 2 c6 thd duoc didu ché theo cling
c4ach nhu trong quy trinh didu ché 1 bing cach st dung hop chét trung gian (c6
cong thirc M5) trong d6 n 1a 0 thay cho hop chét (1) trong d6 n 13 0.

Hop chét trung gian (c6 cong thirc M12-n1) trong d6 n la 1 hodc hop
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chét trung gian (c6 cong thirc M12- n2) trong d6 1 12 2 ¢6 thé dwoc diéu ché theo
cung cach nhu trong quy trinh didu ché 1 bing cach st dung hop chét trung gian
(c6 cong thirc M12) trong d6 n 1a 0 thay cho hop chét (1) trong dé n1a 0.

Trong phan Ung, V! t6t hon 1a nguyén tir flo hodc nguyén tu clo.
(Quy trinh diéu ché 14)

Hop chét trung gian (c6 cong thirc M1) co th8 dugc didu ché biang cach
nitorat hoa hop chét trung gian (cé cong thirc M14) thu dugc hop chét trung gian
(c6 cong thirc M15) va khir hop chét trung gian thu duge (M15).

R2 R?
<0)msn (0>m 2 NO, (O)méTINHZ
SA1oH A1 OH
(M 14) (M 15) M 1)

trong do A' 12 N hodc CH va céc ky hiéu khéac la nhu dugc dinh nghia trong
cdng thuc (1).

Hop chét trung gian (c6 cong thue M15) 6 th8 duge didu ché bang cach
cho hop chét trung gian (c6 cong thirc M14) phan umg véi tic nhan nitorat hoa .

Phan tng n6i chung dugc tién hanh c6 mat dung moi.

Céac vi du vé& dung méi can dugc st dung trong phan tng gbm cb céc
hydrocacbon halogen héa béo nhu diclometan va cloroform axit axetic, axit
sulfuric dadm d#c, axit nitoric dam déc, nudc; va cac hdn hop gdm ching.

Céc vi du vé tac nhén nitorat hoa can dugc st dung trong phan Ung gdm
¢ axit nitoric dam dic; va tuong tu.

Luong tac nhan nitorat hoa can duoc str dung trong phan ung no6i chung
nam trong khoang tir 1 dén 3mol tuong tng véi 1mol hop chit trung gian (c6
cong thuc M14).

Nhiét do phan Gmg cia phan tng néi chung ndm trong khoang tlr -10°C
dén 100°C. Thoi gian phan Ung cta phan ung ndi chung nam trong khoang tur
0,1 dén 24 gio.

Sau khi hoan thanh phan tng, hop chét trung gian (c6 cong thare M15) ¢b
thé duoc tach ra bang cach xir ly sau, vi dy, rét nudc vao hén hop phén Ung,
chiét tach hén hop phan g bang dung méi hitu co va 1am kho va c6 lop hiru co.
Hop chét trung gian dugc cb (co cong thirc M15) ¢ thé duogc tinh ché tiép bang
sic ky, tai két tinh va tuong tu.

Hop chét trung gian (c6 cong thirc M1) cb thd duoc didu ché bang cach
cho hop chét trung gian (c6 cdng thirc M15) phan ting véi hydro 6 mét chét xuc
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tac hydro hoa.

Phan tng ndi chung dugc tién hanh c6 mit dung mdi dudi khi quyén
hydro tir 1 dén 100 atm.

Céc vi du v& dung méi can dugc st dung trong phan Ung gdm cb céc ete
nhu THF, etylen glycol dimetyl ete, tert-butylmetyl ete va 1,4-dioxan; cac este
nhu etyl axetat va butyl axetat; cac rugu nhu rugu metylic va rugu etylic; nudc;
va céac hdn hop gdm ching.

Céac vi du vé chit xtic tic hydro hoa can dugc st dung trong phan Gng
gdm c6 céc hop chat cta kim loai chuyén tiép nhu paladi cacbon, paladi
hydroxit, Raney niken va oxit bach kim.

Luong hydro can duoc sir dung trong phan Ung ndi chung nim trong
khoang tir 3mol twong Ung voi lmol hop chét trung gian (c6 cong thirc MIS)
Luong chét xtc tac hydro héa can dugce st dung trong phan ung néi chung nim
trong khoang ttr 0,001 dén 0,5mol tuong (g v&i 1mol hop chét trung gian (co
cong thirc M15).

Nhiét dd phan Gng ciia phan ung néi chung nim trong khoang tur -20°C
dén 100°C. Thoi gian phan ng cta phan ung ndi chung ndm trong khoang tir
0,1 dén 24 gio.

Sau khi hoan thanh phan tng, hop chét trung gian (c6 cong thic M1) c6
thé duoc tach ra bang cach xit ly sau, vi du, loc hdn hop phén tmg, thy y chiét
tach hdn hop phan ing bang dung moi hitu co va lam kho va co 10'p hitu co. Hop
chét trung gian dugc ¢6 (c6 cong thirc M1) ¢c6 thé duoc tinh ché tiép bang sic ky,
tai két tinh va tuong tu.

Hop chét trung gian (c6 cong thac M1) co thé duoc didu ché bang cach
cho hop chét trung gian (c6 cong thirc M15) phéan tmg véi chét khir.

Phan tng khtr c6 thé duoc tién hanh c6 mat, vi du, chét khir; cac axit nhu
axit clohydric va axit axetic; va nudc.
Phan tng ndi chung dugc tién hanh c6 mit dung mdi.

Céc vi du vé& dung méi can dugc st dung trong phan tmg gdm cb céc ete
nhu THE, etylen glycol dimetyl ete, tert-butylmetyl ete va 1,4-dioxan; cac este
nhu etyl axetat va butyl axetat; cac rugu nhu rugu metylic va rugu etylic; cac
dung méi phan cyc aprotic nhu DMF, NMP va DMSO; va cac hdn hop gém
chung.

Céc vi du vé chat khir can duge st dung trong phan tmg gom c¢6 cac bot
kim loai nhu céc bot sat, cac bot kém va céc bot thiec diclorua.

Luong chat khir can duoc st dung trong phan ng ndi chung nim trong
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khoéang tir 3 dén 10mol twong ung voi 1mol hop chét trung gian (c6 cong thuce
M15). Luong axit cin dugc st dung trong phan tmg néi chung ndm trong
khoang tir 0,01 dén 0,5mol twong ng v6i 1mol hop chét trung gian (c6 cong
thirc M15). Lugng nuéce can duge sit dung trong phan tng ndi chung 1a 3mol
hodc cao hon twong mg vdi 1mol hop chét trung gian (c6 cong thitc M15).

Nhiét do phan g cia phan tmg néi chung nam trong khoang tlr 0°C dén
100°C. Thoi gian phan Gng cta phan tng ndi chung nidm trong khoang tlr 0,1
dén 24 gio.

Sau khi hoan thanh phan tng, hgp chét trung gian (c6 cong thirc M1) ¢6
thé duoc tach ra bang cach xtr Iy sau, vi dy, rét nudc vao hdn hop phan tng,
chiét tach hdn hop phan tmg bang dung mdi hitu co va lam kho va ¢ 16p hitu co.
Hop chat trung g1an dugc ¢6 (c6 cong thire M1) cling ¢6 thé dugc tinh ché bang
cach séc ky, tai két tinh va tuong tu.

(Quy trinh diéu ché 15)

Hop chét trung gian (c6 cong thire M17) c6 thd duge didu ché bang cach
cho hop chét trung gian (c6 cong thirc M16) phan mg tac nhan sulfit hoa. Hop
chét trung gian (c6 cong thtrc M18) ma 13 disulfit coa hop chét trung gian (c6
cong thirc M17), co thé dugc didu ché bing cach oxy héa hai phén ti ciia hop
chét trung gian (c6 cong thirc M17).

H3C H3C\
£He
(O)n 0)nS
L HS Y N —
/ R1 - | \ \ / R1
Al (¢} N
(M 16) (M 17)
CHs HaC,
\ S
S(O)n —s (O)nS
N — N —
B ——— X A
=N O™ ™At Al (0] N
(M 18)

trong d6 A' 1a N hodc CH, V' 12 nguyén tir halogen va céc ky higu khic 1a nhu
duoc dinh nghia trong cong thic (1).

Hop chit trung gian (c6 cong thirc M17) ¢6 thé dugc diéu ché bang cach
cho hop chét trung gian (c6 cong thire M16) phan ting c¢6 mit tdc nhan sulfit hoa
va chit xuc tac.

Phan tmg ndi chung dugc tién hanh c¢6 mit dung mai.

Céc vi du vé dung mdi can dugc sir dung trong phan ng gdm co cac
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hydrocacbon thom nhu toluen va xylen; cic dung mdi phén cuc aprotic nhu
DMF, NMP va DMSO; va céc hén hop gdm chiing.

Céc vi du v& tac nhan sulfit hoa can duge st dung trong phan tng gdm
c6 natri sulfit, natri sulfit 9-hydrat va thioure.

Céc vi du vé chét xic tac can duge sir dyng trong phén mg gbm c6 dong
(1) clorua, déng (I) bromua va dong (I) iodua.

Phan (mg c6 thé dugc tién hanh c6 mat phéi t.

Céc vi du vé& phdi tir can dugc st dung trong phén Ung gdm cb
axetylaxeton, salen, phenanthrolin; va tuong tu.

Phan Umg c6 thé duoc tién hanh c6 mit bazo.

Céc vi du vé bazo can duoc sir dung trong phan (mg gom c6 cic bazo vo
co nhu kali cacbonat, xesi cacbonat va trikali phosphat; va cac bazo hitu co
trietylamin.

Luong tac nhan sulfit héa can dugc str dung trong phan uing noéi chung
nam trong khoang tir 1 dén 10mol tuong ung voi 1mol hop chét trung gian (c6
cong thuc M16). Luong chit xtc tic can duoc st dung trong phan ng noi
chung ndm trong khoang tir 0,1 dén 5mol tuong tmg v6i 1mol hop chét trung
gian (co cong thirc M16). Lugng pho1 t&r cAn duoc st dung trong phéan u'ng néi
chung ndm trong khoang tir 0,1 dén Smol tuong Gmg v4i 1mol hop chét trung
gian (co cong thirc M16). Luong bazo can duoc st dung trong phan ung nodi
chung ndm trong khoang tir 1 dén 2mol trong tmg v6i 1mol hop chét trung gian
(c6 cong thirc M16).

Nhiét do phan Umg ctia phan tmg noi chung nim trong khoang tir 50°C
dén 200°C. Thoi gian phan tng cta phan Umg noéi chung nim trong khoang tir
0,5 dén 24 gio.

Sau khi hoan thanh phan g, hop chét trung gian (c6 cong thirc M17) co
thé duoc tach ra bang cach xtr ly sau, vi du, chiét tach hdn hop phan tng bang
dung moi hitu co va lam khé va cd lop hitu co. HO‘p chét trung gian dugc cd (co
cong thirc M17) co thé duoc tinh ché tiép bing sic ky, tai két tinh va tuong tu.

Trong phéan Ung, V! t6t hon 14 nguyén tir brom va nguyén tir iot.

Trong phan ung, phan Ung tir hop chét trung gian (co cong thirc M17)
thanh hop chét trung gian (c6 cong thirc M18) dé& dang tién trién va hop chét
trung gian (c6 cong thirc M18) ¢6 thé dugc didu ché trong khi tdng hop hop chét
(M17).

Hop chét trung gian (c6 cong thirc M18) c6 thd dugc didu ché bang cach
cho phan Umg hai phan tir cia hop chét trung gian (c6 cong thirc M17) c6 mit

-40-



27109

chét oxy hoa.
Phan mg n6i chung duogc tién hanh c6 mit dung mai.

Céc vi du vé& dung méi can dugc sir dung trong phén mg gbm c¢6 nudc;
cac ruou nhu ruou metylic va ruou etylic; cac ete nhu THF, etylen glycol
dimetyl ete, tert-butylmetyl ete va 1,4-dioxan; cac hydrocacbon thom nhu toluen
va xylen; cac nitril nhu axetonitril; cdc dung mdi phén cyc aprotic nhu DMEF,
NMP va DMSO; céc axit carboxylic nhu axit axetic; va cac hdn hop gdm chiing.

Céc vi du vé chét oxy héa cin dugc st dung trong phéan tmg gdm cb oxy,
iot, dung dich hydro peroxit, kali ferixyanua va twong tu.

Luong chit oxy héa cin duoc st dung trong phén ing ndi chung nim
trong khoang tu 0,5 dén 10mol twong tmg véi 1mol hop chét trung gian (c6 cong
thirc M17).

Nhiét do phan Ung ctia phan Ung ndi chung ndm trong khoang tir 0 dén
100°C. Thoi gian phan ung cia phan tng ndi chung nam trong khoang tir 0,1
dén 24 gio.

Sau khi hoan thanh phan trng, hop chét trung gian (c6 cong thure M1 8) co
thé duoc tach ra bing cach xtt ly sau, vi duy, chiét tach hdn hop phén Ung bing
dung mo6i hitu co va lam khd va ¢o lop hitu co. Hop chét trung gian dugc co (co
cong thue M18) co thé dugc tinh ché tiép bang sic ky, tai két tinh va tuong tu.

(Quy trinh didu ché 16)

Hop chit trung gian (c6 cong thirc M17) c6 thé duoc didu ché bang cach
thioeste hoa hop chét trung gian (c6 cong thic M16) thu dugc hop chét trung
gian (c6 cdng thirc M19) va sau d6 thity phén hop chét trung gian (c6 cong thirc
M19) thu dugc.

Hsc H3C H3C

(O (O O)n
TI%}F« H@w Ug}w

(M 16) (M 19) M17)

trong d6 A' 1a N hoic CH, R’? 13 phenyl c6 mdt hozic nhiéu nguyén tir halogen
va céc ky hiéu khéc 13 nhu duge dinh nghia trong cong thirc (1).

Hop chét trung gian (c6 cong thirc M19) ¢6 thd duge diéu ché bang cach
cho phan tmg hop chat trung gian (c6 cong thirc M16) c6 mdt tac nhan thioeste
hoda, bazo va chét xtc tac.

Phan tmg néi chung dugc tién hanh c6 mit dung moi.

Cac vi du vé dung mdi can dugc st dung trong phan mg gom co6 cac
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hydrocacbon thom nhu toluen va xylen; cdc dung mdi phan cuyc aprotic nhu
DMF, NMP va DMSO; va céc hon hop gdm chiing.

Céc vi du vé tac nhan thioeste hoa can dugc st dung trong phan Ung
gom cd axit thiobenzoic.

Céc vi du vé chét xtc tic cin dugc sir dung trong phan tmg gbm c6 dong
(D) clorua, dong (T) bromua va ddng (T) iodua.

Phan tmg c¢6 thé duoc tién hanh c6 mit phéi ti.

Céc vi du v& phéi tir can dugc sir dung trong phan tmg gbm c6 axetyl-
axeton, salen, phenanthrolin; va tuong ty.

Céc vi du vé bazo can dugce st dung trong phan img gom c6 cac bazo vo
co nhu kali cacbonat, xesi cacbonat va trikali phosphat; va cdc bazo hitu co
trietylamin.

Luong tac nhan thioeste hoa can duoc sir dung trong phan ing no6i chung
nam trong khoang tur 1 dén 10mol tuong Ung véi 1mol hop chét trung gian (c6
cong thuc M16). Luong chit xtic tic can duoc sit dung trong phan Umg noéi
chung nim trong khoang tir 0,1 dén 5mol tuong ung voi 1mol hop chét trung
gian (co cong thirc M16). Luong ph01 tr can duoc st dung trong phan ung noéi
chung nidm trong khoang tir 0,1 dén Smol tuong tmg véi 1mol hop chét trung
gian (co céng thic M16). Luong bazo can dugc st dung trong phan tmg ndi
chung nim trong khoéang tr 1 dén 2mol twong tng v6i 1mol hop chét trung gian
(c6 cong thuc M16).

Nhiét do phan Ung cia phan Ung noéi chung nam trong khoang tlr 50°C
dén 200°C. Thoi gian phan Umg cliia phan Ung noi chung nam trong khoang tir
0,5 dén 24 gio.

Sau khi hoan thanh phan tmg, hop chét trung gian (c6 cong thirc M19) co
thé duoc tach ra bang cach xir Iy sau, vi dy, chiét tach hén hgp phan tng béang

dung moi hiru co va lam kho va ¢o lop hitu co. Hop chét trung gian dugc co (co
céng thirc M19) co thd dugce tinh ché tiép bang sc ky, tai két tinh va tuong ty.

Trong phan Ung, V! t5t hon 13 nguyén tr brom va nguyén tir iot.

Hop chét trung gian (c6 cong thirc M17) c6 thé duoc didu ché bang cach
thiy phan hop chét trung gian (c6 cong thic M19).

Khi sy thiy phan dugc tién hanh bang cach st dung axit, dung dich
trong nude ciia axit néi chung duge st dung lam dung mdi trong phan tmg.

Cac vi du vé axit cin duogc st dung trong phan Ung gdm c6 cac axit
khoéng nhu axit clohydric, axit nitoric, axit phosphoric va axit sulfuric; va cac
axit carboxylic nhu axit axetic va trifloaxit axetic.
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Nhiét do phan ing cua phan tmg ndi chung nam trong khoang tir 0°C dén
100°C. Thoi gian phan ing clia phan Umg noéi chung ndm trong khoang tr 0,1
dén 24 gio.

Sau khi hoan thanh phan ung, hop chét trung gian (c6 cong thirce M17) ¢6
thé duoc tach ra bang cach xir 1y sau, vi du, chiét tach hdn hop phan tng bing
dung moi hitu co va lam khd va co lop hitu co. HO’p chét trung gian dugc cd (co
cdng thirc M17) co6 thé duoc tinh ché tiép bang sic ky, tai két tinh va twong tu.

Khi sy thily phan dugc tién hanh bang cach sir dung bazo, phan ing néi
chung duogc tién hanh c6 mit dung moi.

Céc vi du vé& dung méi can duoc st dung trong phén tng gbm cé cac ete
nhu THF, etylen glycol dimetyl ete, tert-butylmetyl ete va 1,4-dioxan; cac rugu
nhu rugu metylic va rugu etylic; nudc; va cac hén hop gdm ching.

Céc vi du v& bazo can duoc sit dung trong phan (mg gbm cé cac hydroxit
kim loai kiém nhu natri hydroxit va kali hydroxit.

Luogng bazo can duoc st dung trong phan Ung ndi chung ndm trong
khoéng tir 1 d&&n 10mol twong ung v6i 1mol hop chét trung gian (c6 cong thirc
M19).

Nhiét do phan ting clia phan tmg ndi chung nam trong khoang tlr 0°C dén
120°C. Thoi gian phan Uing cta phan Ung noéi chung nam trong khoang tir 0,1
dén 24 gio.

Sau khi hoan thanh phan tng, hop chét trung gian (c6 cdng tharec M17) ¢6
thé duoc tach ra bing cach xir Iy sau, vi dy, axit hoa dung dich phan Ung, chiét
tach hén hop phan tmg bing dung mdi hitu co va lam kho va cd lop hitu co. Hop
chét trung gian dugc cd (c6 cong thirc M17) ¢6 thé dugc tinh ché tiép bang sic
ky, tai két tinh va tuong ty.

Trong phan Ung, phan ung tir hop chét trung gian (co cong thirc M17)
thanh hop chit trung gian (c6 cong thirc M18) d& dang tién trién va hop chét
trung gian (c6 cong thirc M18) ¢o thé duoc didu ché trong khi tong hop hop chat
(M17).

(Quy trinh didu ché 17)

Hop chét (co cong thirc 1-m0) trong d6 m 1a 0 o6 th8 duge didu ché bang
céch cho hop chét trung gian (c6 cong thirc M18) phan tng véi hop chét trung
gian (c6 cong thirc M20) c6 mat chét kh.
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CH Hj C Hs C
Rz——L .
R*@ﬁ H@w ft»%}w
(M 18) (1-m0)

trong d6 A' 13 N hodc CH, L 1a nguyén tir brom ho#c nguyén tit iot va cac ky
hiéu khac 13 nhu duoc dinh nghia trong cong thirc (1).

Phan trng ndi chung dugc tién hanh c6 mit dung méi.

Céc vi du v& dung mdi can duoc st dung trong phan ng gbm c6 cac ete
nhu THF, etylen glycol dimetyl ete, tert-butylmetyl ete va 1,4-dioxan; cac
hydrocacbon thom nhu toluen va xylen; céc nitril nhu axetonltrll cac dung moi
phan cyc aprotic nhu DMF, NMP va DMSO; va cac hdn hop gdm chiing.

Cac vi du vé& chét khir cin dugc st dung trong phén Ung gdm ¢
tetrakis(dimetylamino)etylen, hydrazin, hydrazin monohydrat va tuong ty.

Céc vi du vé& hop chét trung gian (c6 cdng thirc M20) can dugc st dung
trong phan Ung gdm c6 triflometan iodua, pentafloetan iodua, heptaflo-2-
iodopropan va tuong tu.

Luong hop chat trung gian (c6 cong thire M20) can dugce st dung trong
phan tng néi chung nam trong khoang tir 2 dén 10mol twong tmg véi 1mol hop
chét trung gian (c6 cong thic M18). Luong chét khir cin duoc st dung trong
phan ung ndi chung nam trong khoang tir 1 dén 5mol twong tng véi 1mol hop
chét trung gian (c6 cong thirc M13).

Nhiét @ phan tmg cta phan tmg néi chung ndm trong khoang tir -80°C
dén 50°C. Thoi gian phan (mg cua phan (g ndi chung nam trong khoang tir 0,1
dén 24 gio.

Sau khi hoan thanh phén g, hgp chét (c6 cong thirc 1-m0) trong d6 m
12 0 ¢6 thé dugce tach ra bing cach xtr Iy sau, vi du, chiét tach hdn hop phéan tng
bing dung mdi hitu co va lam kho va cd 16p hiru co. Hop chét tach ra (1-m0) co6
thé duoc tinh ché tiép bang sic ky, tai két tinh va tuong tu.

(Quy trinh diéu ché 18)

Hop chit c6 cong thirc (1-n1):

HsC,

R2 O_S/ 2
] =
1
\ /) R (1-n1)
NS
A" O N

trong d6 m 13 0 hodc 2 va cac ky hiéu khéac la nhu duge dinh nghia trong cong
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thirc (1) va hop chét c6 cong thirc (1-m1):
Ha c

©O)n S

\[I >—2t/>'R1 (1-m1)

trong do n 1a 0 hodc 2 va cac ky hiéu khac 1a nhu dugce dinh nghia trong cong
thirc (1) gdm co céc chét ddng phan 1ap thd va cac hop chit nay cé thé dugc
phan giai quang hoc dé thu duoc cac isome quang cia ching.

Cu thé, hop chét ¢6 cong thirc (1-n1) hodc (1-m1) c6 thé dugc chia thanh
(+)-isome quang va (-)-isome quang bing sach ky 16ng hiéu nang cao (HPLC)
dé str dung cot phan giai quang hoc.

Céc vi dl_i vé cot dé phan giai quang hoc gbm c6 cac hop chét ¢ ban trén
thi truong, vi duy, CHRALPAK IC® va CHIRALPAK AD® do Daicel
Corporation san xuét.

Céc vi du vé pha dong can dugc st dung trong khi phén gidi quang hoc
gdm c6 cac hydrocacbon béo nhu hexan, heptan va octan; cac ruou nhu ruou
metylic, ruou etylic va 2-propanol; cic hydrocacbon halogen héa béo nhu
diclometan va cloroform; cac ete nhu THF, etylen glycol dimetyl ete, tert-
butylmetyl ete va 1,4-dioxan; céc este nhu etyl axetat va butyl axetat; cac nitril
nhu axetonitril; cac axit carboxylic nhu axit axetic va axit formic; nudc; va cac
hén hop gdm chiing.

Nhiét d6 ctia viéc phan giai quang hoc néi chung nim trong khoang tir -
20°C dén 60°C.

Céc vi du vé isome quang trong sang ché gdm c6 hop chit theo sang ché
(1E) va hop chét theo sang ché (1F) sau day.

Hop chét c6 cong thirc (1E):

H3C\
(0] 0 ,CHZ
RZ, 4 28
/,S O
N N —
I R' (1E)
N N/
A1 0) N

trong do A' 12 N hodc CH va céc ky hiéu khéac 1a nhu duge dinh nghia trong
cong thuc (1).

Hop chét ¢ cong thirc (1F):
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HaC,
O O~ /CH2
., °S
. I,'g O/
7NN -
R I >\ y, R' (1F)
Np170 N

trong do A' 12 N hodc CH va céc ky hiéu khéac 1a nhu dugc dinh nghia trong
cong thuc (1).

Céc vi du vé céc hop chat trung gian gom c6 cac hop chat sau:

Hop chét c¢6 cong thitc (M4):

H3C\CI:H2
R? (OXNSZ | R
| H
(OS2 N S (M 4)
\A1 (I) (@)
H

trong d6 A' 13 N hodc CH va céc ky hiéu khac 1a nhu duogc dinh nghia trong
cong thue (1).

Céc vi du vé hop chit trung gian (c6 cong thirc M4) gbm c6 cac hop chét
sau:
Hop chét c6 cong thic (M4) trong d6 A' 1a N, R' 13 nhém triflometyl va R* 13
nhom triflometyl;
Hop chét c6 cong thitc (M4) trong d6 A' 12 N, R' la nguyén ti clo va R® Ia
nhom triflometyl;
Hop chéit ¢6 cong thitc (M4) trong d6 A' 1a N, R' 12 nguyén tir brom va R® 1a
nhom triflometyl;
Hop chét c6 cong thirc (M4) trong d6 A' 1a N, R' 13 nguyén tir hydro va R* 1a
nhom triflometyl;
Hop chét ¢ cong thirc (M4) trong d6 A' 12 CH, R' 13 nhom triflometyl va R* 1a
nhom triflometyl;
Hop chit c6 cong thitc (M4) trong d6 A' 1a CH, R' 1a nguyén tir clo va R? 13
nhom triflometyl;
Hop chét c6 cong thirc (M4) trong d6 A' 13 CH, R' 12 nguyén tir brom va R* Ia
nhom triflometyl;
Hop chit c6 cong thirc (M4) trong d6 A' 13 CH, R 1a nguyén tir hydro va R? 1a
nhom triflometyl;
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Hop chét ¢ cong thirc (M6):

v
(OSSN )=
I S>— / R' (M6)
\A1 (0] N

trong 6 A' 13 N hodc CH, V' 12 nguyén tir flo hodc nguyén tir clo va céc ky
hiéu khac 13 nhu duoc dinh nghia trong cong thirc (1).

Céc vi du v& hop chét trung gian (c6 cong thirc M6) gbm c6 cac hop chét
sau:
Hop chét c6 cong thirc (M6) trong d6 V! 1a nguyén tit flo;
Hop chit c6 cong thirc (M6) trong d6 V' 1a nguyén tix clo;
Hop chit c6 cong thirc (M6) trong d6 A' 1a N, R' 1a nhém triflometyl va R* 14
nhom triflometyl;
Hop chét c6 cong thire (M6) trong d6 A' 1a N, R' 13 nguyén tir clo va R* 1a
nhom triflometyl;
Hop chét ¢6 cong thic (M6) trong dé A!' AN, R' 14 nguyén t& brom va R? 1a
nhom triflometyl;
Hop chit c6 cong thirc (M6) trong d6 A' 1a N, R' 1a nguyén tit hydro va R 1a
nhom triflometyl;
Hop chit c6 cong thirc (M6) trong d6 A' 13 CH, R' 1a nhém triflometyl va R” 12
nhom triflometyl;
Hop chét c6 cong thirc (M6) trong d6 A' 1a CH, R' 1a nguyén t& clo va R® 1a
nhom triflometyl;
Hop chit c6 cong thirc (M6) trong d6 A' 13 CH, R' 1a nguyén tir brom va R 12
nhém triflometyl;
Hop chét c6 cong thire (M6) trong d6 A' 13 CH, R' 1a nguyén tir hydro va R® 1
nhom triflometyl;

Hop chét ¢ cong thirc (M10):

R2 V1 y R1
@) SIS H N I
(O)m \(I N ‘ (M 10)
\A1 (]3 (@)
H

trong d6 A' 1a N hodc CH, V' 13 nguyén tr flo hodc nguyén tir clo va céc ky
hiéu khéc 13 nhu dugc dinh nghia trong cdng thirc (1).
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’ Céc vi du v& hop chét trung gian (c6 cong thirc M10) gbm c6 cac hop
chat sau:
Hop cht c6 cong thirc (M10) trong d6 V' 1a nguyén tir flo;
Hop chit c6 cong thirc (M10) trong d6 V! 1a nguyén tir clo;
Hop cht c6 cong thirc (M10) trong d6 A' 13N, R' 1a nhém triflometyl va R? 1
nhom triflometyl;
Hop chét c¢6 cong thic (M10) trong dé A' 1aN, R' 13 nguyén tt clo va R? 1a
nhom triflometyl;
Hop chét c6 cong thire (M10) trong d6 A' 1a N, R' 1a nguyén tir brom va R’ 1a
nhom triflometyl;
Hop chét c6 cong thie (M10) trong dé A' 1aN, R' 13 nguyén tir hydro va R? 14
nhom triflometyl;
Hop chét c6 cong thic (M10) trong d6 A! 1a CH, R' 13 nhém triflometyl va R’
1a nhom triflometyl;
Hop chét ¢6 cong thirc (M10) trong d6 A' 1a CH, R' 1a nguyén tir clo va R? 1a
nhom triflometyl;
Hop chét c6 cong thirc (M10) trong d6 A' 13 CH, R' 1a nguyén tir brom va R? 12
nhom triflometyl;
Hop chét c6 cong thirc (M10) trong do A' 1aCH, R' 1a nguyén ti hydro va R?
1a nhom triflometyl;
Hop chét ¢ cong thirc (M16):

HaC,
CH,
(O)nS
VI AN )= (M 16)
N e el
A1” O N

trong d6 A' 14 N hodc CH, V! 14 nguyén tir brom hodc nguyén tir iot va cic ky
hiéu khac 14 nhu dugc dinh nghia trong cong thirc (1) (hop chét trung gian (c6
céng thirc M16)”).

Céc vi du vé& hop chét trung gian (c6 cong thirc M16) gdm c6 cac hop
chét sau:

Hop chét ¢ cong thirc (M16) trong dé V! 13 nguyén tir brom;
Hop chit c6 cong thire (M16) trong d6 V! 1a nguyén tir iot;
Hop chit c6 cong thirc (M16) trong d6 A' AN vaR' 1a nhém triflometyl;
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Hop chit c6 cong thirc (M16) trong d6 A' AN vaR' nguyén tir clo;

Hop chét c6 cong thiic (M16) trong d6 A' AN vaR' nguyén tir brom;

Hop chit c¢6 cong thirc (M16) trong do6 A' 1aN vaR' nguyén tit hydro;

Hop chét c6 cong thitc (M16) trong d6 A' 1ACHvaR' 13 nhém triflometyl;

Hop chit c¢6 cong thirc (M16) trong d6 A' 1a CH vaR' nguyén tir clo;

Hop chét c6 cong thirc (M16) trong d6 A' 1a CH va R' nguyén tir brom;

Hop chit c6 cong thirc (M16) trong d6 A' 1a CH va R' nguyén tir hydro;
Tiép theo, c4c vi du cu thé v& hop chit nay dugc mé ta dudi day.

Hop chét c6 cong thire (1):

HaC,
CH,
Re (O)S
O)mS N —
YU N yrt M
S 2 /
A" 0 A

trong ddnla 0, mlao, A2 1aNvaR', R? va A' 1a bit ky trong sb céc két hop
duoc liét ké trong cac bang tur 1 dén 2.
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R' R’ Al
H CF; N
H CF; CH
CF; |CF; N
CF; |CF; CH
F CF; N
F CF; CH
Cl CF; N
Cl CF; CH
Br CF; N
Br CF; CH
I CF; N
I CF; CH
H CF,CF; N
H CF,CF; CH
CF; | CF,CF; N
CF; | CF,CF; CH
F CF,CF; N
F CF,CF; CH
Cl CF,CF; N
Cl CF,CF; CH
Br CF,CF; N
Br CF,CF; CH
I CF,CF; N
I CF,CF; CH
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R' R® Al
H CF(CF;), |N
H CF(CFs), CH
CF; |CF(CF;), [N
CF; |CF(CF;), |CH
F CF(CF;), |N
F CF(CF;), |CH
Cl CF(CF;), |N
Cl CF(CF;), |CH
Br CF(CF;), |N
Br CF(CFs), CH
I CF(CF;), |N
I CF(CF;), |CH
H CF,CF,CF; |N
H CF,CF,CF; |CH
CF; |CF,CF,CF; [N
CF; |CF,CF,CF; |CH
F CF,CF,CF; |N
F CF,CF,CF; |CH
Cl CF,CF,CF; |N
Cl CF,CF,CF; |CH
Br CF,CF,CF; |N
Br CF,CF,CF; |CH
I CF,CF,CF; |N
I CF,CF,CF; |CH
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Hop chét nay co cong thire (1) trongddonlal, mlao, A?laNvaR',R?
vaA' 1a mét trong s6 cac phdi hop dugc liét ké trong céc bang tir 1 dén 2.

Hop chét nay co cong thire (1) trong dénla2, mlao, A? laNvaR', R?
vaA' 1a mot trong s6 cac phdi hop dugc liét ké trong cac bang tir 1 dén 2.

Hop chét nay co cong thirc (1) trong d6nla 0, mis 1, A? laNvaR', R?
vaA! 1a mot trong s céc phéi hop duoc liét ké trong céc bang tir 1 dén 2.

Hop chét nay co cong thie (1) trong donla 1, mis 1, A’ laNvaR',R?
vaA! 1a mot trong s6 cac phdi hop dugc liét ké trong céc bang tir 1 dén 2.

Hop chét nay co cong thic (1) trong d6nla2, mis 1, A’ laNvaR',R?
vaA' 12 mot trong sb cac phdi hop dugc liét ké trong cac bang tir 1 dén 2.

Hop chét nay co cong thire (1) trong d6nla 0, mla 2, A’ laNvaR',R?
vaA' 12 mot trong s6 cac phdi hop dugce liét ké trong cac bang tir 1 dén 2.

Hop chét nay co cong thac (1) trongdonlal,mla?2, A? laNvaR', R?
vaA' 1a mot trong s cac phdi hop dugc liét ké trong cac bang tir 1 dén 2.

Hop chét nay co cong thire (1) trong d6nla2, mla 2, A’ laNvaR',R?
vaA! 12 mot trong s6 cac phdi hop dugc liét ké trong céc bang tir 1 dén 2.

Hop chét nay c6 cong thire (1E):

H3C,
o) 0 CH
R2, 4 //S
I,S O
- = —_—
’ | R' (1E)
x \ _/
71" 0 N

trong do R', R? va A! 12 mot trong s6 cac phdi hop dugc liét ké trong céc bang
tlr 1 dén 2.

Hop chat nay c6 cong thirc (1F):

HaC,
0 o, CH,
:'l,'f O//S
2’S z —
R | \ R' (1F)
\A1 o N

trong do R', R? va A' 12 mét trong sb cac phdi hop duge liét ké trong cac bang
tir 1 dén 2.

Céc vi du vé céc sinh vat gdy hai ma hgp chéat nay theé hién tac dung diét
trir trén d6 gdm co cac dong vat chan dot nhu cac con trung gly hai va cac ve
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bét gay hai va céc giun tron. Cu thé hon 1a céac sinh vat gay hai sau day.

B céanh nta (Hemiptera): ray nau (Delphacidae) nhu Laodelphax
striatella, Nilaparvata lugens va Sogatella furcifera; rdy xanh dudi den
(Deltocephalidae) nhu Nephotettix cincticeps, Nephotettix virescens va
Empoasca onukii; rdy mém Aphididae nhu Aphis gossypii, Myzus persicae,
Brevicoryne, brassicae, Aphis spiraecola, Macrosiphum euphorbiae,
Aulacorthum solani, Rhopalosiphum padi, Toxoptera citricidus va Hyalopterus
pruni; bo xit (Pentatomidae) nhu Nezara antennata, Eysarcoris parvus va
Halyomorpha mista; bo xit dai Alydidae nhu Riptortus clavetus, Leptocorisa
chinensis; bo xit xanh vai nhon (Kirkaldy) nhu Trigonotylus caelestialium,
Stenotus rubrovittatus; Aleyrodidae nhu Trialeurodes vaporariorum, Bemisia
tabaci, Dialeurodes citri, Aleurocanthus spiniferus; bo hung (Coccidea) nhu
Aonidiella aurantii, Comstockaspis perniciosa, Unaspis citri, Ceroplastes rubens,
Icerya purchasi, Planococcus kraunhiae, Pseudococcus longispinis va
Pseudaulacaspis pentagona; rdy chdng cénh (Psyllidae) nhu Diaphorina citri,
Psylla pyrisuga va Bactericerca cockerelli; bo xit luéi (Tingidae) nhu Stephanitis
nasi; ho rép (Cimicidae) nhu Cimex lectularius.

BO canh vay (Lepidoptera): buém dém (Pyralidae) nhu Chilo
suppressalis, Tryporyza incertulas, Cnaphalocrocis medinalis, Notarcha derogata,
Plodia interpunctella, Ostrinia furnacalis, Hellula undalis va Pediasia teterrellus;
buém dém (Noctuidae) nhu Spodoptera litura, Spodoptera exigua, Pseudaletia
separata, Mamestra brassicae, Agrotis ipsilon, Plusia nigrisigna, Trichoplusia
spp., Heliothis spp. va Helicoverpa spp.; buém phén (Pieridae) nhu Pieris rapae;
Tornhu Adoxophyes spp., Grapholita molesta, Leguminivora glycinivorella,
Matsumuraeses azukivora, Adoxophyes orana fasciata, Adoxophyes honmai.,
Homona magnanima, Archips fuscocupreanus va Cydia pomonella; buém dém
(Gracillariidae) nhu Caloptilia theivora va Phyllonorycter ringoneella; budém
dém (ho Carposinidae) nhu Carposina niponensis; buém dém (ho Lyonetiidae)
nhu Lyonetia spp.; buém dém (ho Lymantriidae) nhu Lymantria spp. va
Euproctis spp.; buém dém (ho Yponomeutidae) nhu Plutella xylostella;
Gelechiidae nhu Pectinophora gossypiella va Phthorimaea operculella; Arctiidae
nhu Hyphantria cunea; va Tineidae nhu Tinea translucens va Tineola bisselliella.

B6 cénh vién (Thysanoptera): bo tri (Thripidae) nhu Frankliniella
occidentalis, Thrips parmi, Scirtothrips dorsalis, Thrips tabaci va Frankliniella
intonsa. |

B6 hai canh (Diptera): Culices nhu Culex pipiens pallens, Culex
tritaeniorhynchus va Culex quinquefasciatus; mudi truyén bénh (Aedes spp.)
nhu Aedes aegypti va Aedes albopictus; mudi (Anopheles spp.) nhu Anopheles
sinensis; Chironomidae; ho rudi nha (Muscidae) nhu Musca domestica va
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Muscina stabulans; rudi nhing (Calliphoridae); rudi xam (Sarcophagidae);
Fanniidae; Anthomyiidae nhu Delia platura va Delia antiqua; rudi duc 1a
(Agromyzidae) nhu Agromyza oryzae, Hydrellia griseola, Liriomyza satlvae
Liriomyza trifolii vd Chromatomyia horticola; Clopidae nhu Clops oryzae; ru01
hai (ho Tephrltldae) nhu Dacus cucurbitae va Ceratitis capitata, ruo1 glam
(Drosophilidae); rudi Phoridae nhu Megaseha spiracularis; rudi cbng
(Psychodidae) nhu Clogmia albipunctata; rudi den (Simuliidae); rudi trau
(Tabanidae) nhu Tabanus trigonus; Hippoboscidae; va Stomoxyini.

Bo canh cung (Coleoptera): Diabrotica spp. nhu Diabrotica virgifera
virgifera, Diabrotica undecimpunctata howardi, Oulema oryzae, Aulacophora
femoralis, Phyllotreta striolata va Leptinotarsa decemlineata; bo hung
(Scarabaeidae) nhu Anomala cuprea, Anomala rufocuprea va Popillia japonica;
Sitophilini nhu Sitophilus zeamais, Echinocnemus squameus, Lissorhoptrus
oryzophilus va Sphenophorus venatus; bo Curculionoidea nhu Anthonomus
grandis; Bruchinae nhu Callosobruchuys chienensis; Heteromera nhu Tenebrio
molitor va Tribolium castaneum; Dermestidae nhu Anthrenus verbasci) va
Dermestes maculates; Anobiidae nhu Lasioderma serricorne; bo rua an la
(Epilachna) nhu Epilachna vigintioctopunctata; mot duc qua (Scolytidae) nhu
Lyctus brunneus va Tomicus piniperda; Bostrychidae; Ptinidae; Cerambycidae
nhu Anoplophora malasiaca; Agriotes spp. nhu Agriotes ogurae fuscicollis; va
Staphylinidae nhu Paederus fuscipes.

Bo céanh thing (Orthoptera): chiu chiu (Locusta migratori), dé triii
(Gryllotalpa africana), cao cao lua (Oxya yezoensis), Oxya japonica va dé mén
(Gryllidae).

Bo chét (Siphonaptera): bo chét trén méo (Ctenocephalides felis), bo
chét ché (Ctenocephalides canis), bo chét trén nguoi (Pulex irritans), bo chét
trén chuot nhiét d6i (Xenopsylla cheopis) va tuong tu.

Chéy (Anoplura): chiy ran do Pediculus humanus corporis, chéy rén do
Pediculus humanus humanus, rAn mu Phthirus pubis, Haematopinus eurysternus,
Dalmalinia ovis, Haematopinus suis, Linognathus setosus va tuong tu.

Bong lau dit d6 (Mallophage): Dalmalinia ovis, Dalmalinia bovis,
Menopon gallinae, Trichodectes canis, Felicola subrostrata va tuong tu.

B6 canh mang (Hymenoptera): Formicidae nhu Monomorium pharaosis,
Formica fusca japonica, Ochetellus glaber, Pristomyrmex pungens, Pheidole
noda, Acromyrmex spp., Solenopsis spp. va Linepithema humile; Vespidae,
Betylidae va Symphyta nhu Athalia rosae va Athalia japonica.

Giun tron (Nematoda): Aphelenchoides besseyi, Nothotylenchus acris,
Meloidogyne incognita, Meloidogyne hapla, Meloidogyne javanica, Heterodera
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glycines, Globodera rostochiensis, Pratylenchus coffeae, Pratylenchus neglectus
va tuong tu.

Gi4n (Blattodea): gian Duc (Blattella germanica), gian xam (Periplaneta
fuliginosa), gian M§ (Periplaneta Americana), gidn ndu (Periplaneta brunnea),
gian phuong Dong (Blatta orientalis) va tuong tu.

M&bi (Termitidae): Reticulitermes speratus, Coptotermes formosanus,
Incisitermes minor, Cryptotermes domesticus, Odontotermes formosanus,
Neotermes koshunensis, Glyptotermes satsumensis, Glyptotermes nakajimai,
Glyptotermes fuscus, Glyptotermes kodamai, Glyptotermes kushimensis,
Hodotermopsis japonica, Coptotermes guangzhoensis, Reticulitermes miyatakei,
Reticulitermes  flaviceps amamianus, Reticulitermes sp., Nasutitermes
takasagoensis, Pericapritermes nitobei, Sinocapritermes mushae va tuong ty.

Ve bét (Acari): nhén do Tetranychidae nhu Tetranychus urticae,
Tetranychus kanzawai, Panonychus citri, Panonychus ulmi va Oligonychus spp.;
Eriophyidae nhu Aculops pelekassi, Phyllocoptruta citri, Aculops lycopersici,
Calacarus carinatus, Acaphylla theavagrans, Eriophyes chibaensis va Aculus
schlechtendali; nhén Tarsonemidae nhu Polyphagotarsonemus latus;
Tenuipalpidae nhu Brevipalpus phoenicis; Tuckerellidae; ve Ixodidae nhu
Haemaphysalis longicornis, Haemaphysalis flava, Dermacentor taiwanicus,
Dermacentor variabilis, Ixodes ovatus, Ixodes persulcatus, Ixodes scapularis,
Amblyomma americanum, Boophilus microplus va Rhipicephalus sanguineus;
nhén Acaridae nhu Tyrophagus putrescentiae va Tyrophagus similis; mat thude
ho Pyroglyphidae nhu Dermatophagoides farinae va Dermatophagoides
ptrenyssnus; Cheyletidae nhu Cheyletus eruditus, Cheyletus malaccensis,
Cheyletus moorei va Cheyletiella yasguri; ghé Sarcoptidae nhu Octodectes
cynotis va Sacroptes scabiei; rép Demodex nhu Demodex canis; Listrophoridae;
Oribatida; Dermanyssidae nhu Ornithonyssus bacoti, Ornithonyssus sylvairum
va Dermanyssus gallinae; va Trombiculidae nhu Leptotrombidium akamushi.

Nhén (Araneae): Opisthothelae nhu Chiracanthium japonicum va
Latrodectus hasseltii; va tuong tu.

Rét (Chilopoda): Thereuonema hilgendorfi va Scolopendra subspinipes.

Cudn chiéu (Diplopoda): Oxidus gracilis, Nedyopus tambanus va tuong
tu.

Bo chan déu (Isopoda): ran g0 Armadillidium vulgare va tuong tu.

bong vat than mém (Gastropoda): Limax marginatus, Limax flavus va
tuong tu.

Téc nhan diét trir sinh vat gy hai theo sang ché chtra hop chat nay va
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chét mang tro. Tac nhéan diét trir sinh Vat gay hai theo sang ché néi chung chtra
hop chat nay két hop véi chit mang rén, chat mang long va/hodc chét mang khi
va néu can, chat hoat dong bé mit hodc céc chét phu gla ph01 tron va c6 dang
chét c6 c6 thé tao nhii, dung dich dau, bui, hat, bot c6 th& thdm wdt, chét co dang
huyén phu, vi hat, sol khi, tdc nhan tao khi, ba ddc, phéi ché nhya, ché phim
dang nudc goi dAu, bot nhao, bot, ché phdm khi cacbon dioxit, vién nén hogc
twong tu. Tac nhan diét trir sinh vét gdy hai theo sang ché ¢6 thé duogc xut ly
thanh cudn huong mudi, tham chong mudi chay dién, dich 16ng chéng mudi
dung dién, tc nhan tao khoi, thubc xong khoi, tam, thudc trir sau dit dung chd,
hotic thudc trir sdu ding qua duong miéng va sau d6 dugce st dung.

Téc nhan diét trir sinh vat gy hai theo sang ché n6i chung chira hop chét
nay vdi lugng nim trong khoang tir 0,01 dén 95% trong lugng.

Tac nhan diét trir sinh vat gy hai theo sang ché chira hop chét bat ky
trong sd cac hop chét tir 1-1 dén 1-98 va chat mang tro, trong do chét mang tro
la nudc va hO'p chét dugc phan tan trong nudc chura chét hoat dong bé& mit, néi
chung c6 thé dugc san xuét bang cach tron hop chit bit ky trong sb cac hop chét
tir 1-1 dén 1-98, chat hoat déng bé mit va nudc, tuy ¥y bd sung céc chét phu gia
phdi tron vao hdn hop, d8 tao ra ché phim nhu chit ¢6 dang huyén phu hogc cac
vi nang.

Téc nhan diét trir sinh vat gy hai theo sang ché niy noi chung chira cac
hop chét tir 1-1 dén 1-98 nay véi lugng nam trong khoang tir 0,01 dén 5% trong
lugng.

Tinh hubng 13 “hop chét ducc phén tan trong nude” duoc st dung ¢ day
gdm cb cac hop chét bat ky trong sd cac hop chét tir 1-1 dén 1-98 trong nudce
hoic tao huyén pht trong nude.

Céc vi du vé chét hoat dong bé mit gdbm cé cac chét hoat dong bé mit
khong ion va/hodc cac chat hoat dong bé mit anion. Céc vi du vé céc chét hoat
dong bé mit khong ion gdm c6 polyoxyalkylen alkyl ete, polyoxyalkylen alkyl
aryl ete, cic este cla axit beo polyetylen glycol va twong tw. Céc vi du vé chét
hoat dong bé mat anion gbm ¢6 céc alkylsulfonat, cac alkylbenzen sulfonat, cac
alkyl sulfat, cac polyoxyalkylen aryl phenyl ete sulfat, polyoxyalkylen aryl
phenyl ete phosphat va tuong tu.

Céc vi du v& cac chat phy g1a phdi trén gom ¢6 tac nhan tron, chit phan
tan, chét tao mau, chit 1am dic, chat bio quan, chat khir bot, chit chéng dong va
chét 1am 6n dinh va tuong tu va cac vi du cu thé gdm c6 casein, gelatin, tinh bot,
gOm arabic, chét din xuét xenluloza, axit alginic, chat dan xuét lignin, polymer
tan dugc trong nudc tdng hop (polyvinyl rugu, polyvinylpyrolidon, cac axit
polyacrylic, v.v.), PAP (acidic isopropyl phosphate), BHT (2,6-di-tert-butyl-4-
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metylphenol) va BHA (hén hop gbém 2-tert-butyl-4-metoxyphenol va 3-tert-
butyl-4-metoxyphenol).

Phuong phap dé diét trr sinh vat gdy hai theo sang ché trong ndng
nghlep gdm co phuong phéap bao gbém budc phun mot lu(mg hiru hiéu cda hop
chét bit ky trong sd céc hop chit tir 1-1 dén 1- 98 1én cubng va 14 ctia ciy hodc
d4t noi cdy phat trién, cu thé, vi du, phun 1én cuong va la cua cay nhu phun 1én
phién 14 va phun 1én dién tich ma céy phat tridn nhu phun 1én dit va x ly dat
phun ngap. Viéc phun ndi chung dugc thyc hién mét hodc nhiéu lan.

Céc vi du cu thé vé viéc phun 1én cudng va 14 ctia cly gbém c6 phun 1én
bé mit ctia cay nhu phun 1én phién 14 va rac 1én than.

Céc vi du cu thé vé phun 1én d4t gdm c6 phun 1én dat, tron vao dt, ric
tac nhan 1én dat (tudi tac nhan long, phun 1én dit, 1am ngap tac nhén long) Cac
vi du v& chd can dugce phun gbm 16 trong cay, lubng, ngoai vi cta 16 trong cay,
ngoa1 vi ctia lubng trong cdy, toan bd bé mat cua dién tich cay phat trién, cac
phan gifta dét va cdy, dién tich gifra céc gbc, dién tich duéi than, ludng chmh
dAt phat trién cua cy, hop nudi dudng cay con, khay nuéi dudng cay con va nén
hat. Cac vi du vé sy dinh thoi phun gdm c6 trudce khi gieo, tai thoi diém gieo,
ngay sau khi gieo, trong giai doan cdy con phat tridn, trude khi trdng, tai thoi
diém trong va thoi gian phat trién sau khi trong.

Céc vi du vé phun ngap gdm c6 phun Ién cac phuong tién tudi (6ng tudi,
dng mém dé tudi, binh tudi nu:oc v.v.), trdn vao dich long ngép gitra cac lubng
va tron vao mdi truong nudi cly bang nuéc.

Trong phuong phép diét trir sinh vat gdy hai theo sang ché, hop chét nay
dién hinh duoc 4p dung lam tac nhén diét trir sinh vét gdy hai theo sang ché.

Khi tac nhan diét trr sinh véat gdy hai theo sang ché duoc st dung dé diét
trr sinh vat gay hai trong dat n6ng nghiép, luong thu’érng ndm trong khoang tir 1
dén 10.000g tinh theo hop chét nay trén 10.000 m?. Khi tic nhan diét trir sinh
vat gdy hai theo sang ché duoc phdi ché vao chét c6 c6 thé tao nhii, bdt c6 thé
thAdm wét, ché pham co thé chay va v.v., tdc nhan d1et trr sinh vat gay hai thuong
duoc phun sau khi pha lodng bing nudc sao cho ndéng dd cua thanh phan hoat
tinh tr& thanh tir 0,01 dén 10.000 ppm va hat hodc bui thuong dugc st dung mot
minh.

Khi tac nhan diét trir sinh vt géy hai theo sang ché duoc str dung dé diét
trr sinh vat gy hai trén dong lGa nude, luong nay thuong nam trong khoang tir
0,1 dén 10g tinh theo hop chét nay trén hop cay con phat trién. Khi tic nhan diét
trir sinh vat gay hai theo sang ché duoc phdi ché thanh chét cb c6 thé tao nhil,
bot c6 thé thim uét, ché phim c6 thé chdy dugc va v.v., tic nhén dlet trr sinh
vat gy hai thudng dugc phun sau khi pha loéng bang nudc sao cho ndng do cia
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thanh phan hoat tinh nim trong khoang tir 0,01 dén 10.000 ppm va hat hoic byi
thuong duoc ap dung voéi luong nim trong khoang tir 1 dén 500g theo ban than
no.

Céc ché pham nay hodic cac cac chit pha lodng nudc clia cac ché pham
¢6 thé duoc phun truc tiép 1én sinh vat gay hai hodc cdy hodc cay mua mang can
duogc bao vé khoi con trung, hodc c6 thé dugc sit dung trong Xt Iy dat dé diét trir
sinh vat gdy hai tra ngu & d4t cua dét canh tac.

Viéc phun nay cling dugc tién hanh bang phuong phap quén truc tiép ché
pham nhya dugc tao thanh ché phdm dang tAm, dang day quin quanh cay, dat
ché phim & ving 14n can cta cdy, hodc rai ché phim 18n bé mit dét & gbe cay.

Tac nhan diét trir sinh vat gdy hai theo sang ché chira hop chét bt ky
trong sb cac hop chat tir 1-1 dén 1-98 va chét mang an (sau day duoc goi la “ba
ddc theo sang ché”) noi chung 6 thé dugc san xuét bang cach tron hop chét bat
ky trong sb cac hop chét tir 1-1 dén 1-98 v&i chit mang an (vi dy, nuéc hodc
chét dinh dudng nhu c4c carbohydrat, cac protein, céc lipit, v.v.).

Céac vi du vé chit mang 3n gdm cé céc dudng nhu sucroza, glucoza,
duodng hat, fructoza, lactoza, maltoza, duong muscovado, dudong nau, dudng nau
mém, dextrin, arabinoza, galactoza, sorbitoza, ri mét, mat ong, V,v,; cdc san
phim stra nhu véng sita, sita kho khong béo, pho mat, tinh bot ngd, khoai tay,
khoai lang, v.v.; cac bot ngii cdc nhu bot my, bot gao, bdt ngd, bot khoai tay v.v.;
cac bdt cho dong vat hodc cic bdt cho con tring nhu bo, lon, cd va téom, con
trung, v.v.; cac dau thuc vat nhu dau co, dau cacao, dau ngo, dau vung, dau lac
va dau salad; cac dau dong vat nhu md co thé (dau dong vat c6 vi), md bo, cac
dau tir chim, bo sat, dong vat ludng cu, con trung, v.v.; cac chét gia vi nhu nudc
s6t, nudc tuong, v.v. Ba doc theo sang ché c6 thé con chira cac chit chdng oxy
hoéa nhu dibutylhydroxytoluen, axit nordihydroguaiaretic, v.v.; cac chét bao quan
nhu dehydroaxit axetic; cac chét ngan ngira tinh cd nudt phai bdi tré em hodc vat
nudi nhu 6t bot; cac tdc nhan thu hat con trung gy hai nhu huong vi pho mat,
huong vi hanh, ddu dau phong, v.v.; va twong ty.

Dang cta thanh phan ba ddc theo sang ché khéng duoc gidi han cu thé,
nhung gém ¢, vi du, hat, keo tu, vién nén, dich 16ng, bot nhdo, gel, v.v..

Phuong phap dé diét trir sinh vét gy hai theo sang ché trong viéc phong
ngura dich bao gbm (1) rai thanh phan ba doc theo sang ché c6 dang chét rin nhu
bot, hat, keo tu va vién nén 1én chd ma sinh vat gdy hai rit ¢ thé tu tap, hodc
cho hdon hop vao mot hop mé va sau d6 dat hop vao chd ma sinh vét gy hai rat
c6 thé ty tap, (2) phun hdn hgp ba doc theo sang ché c6 dang dich 16ng 1én chd
ma sinh véat gy hai rat co thé tu tap, hodc (3) phut hodc gan hdn hop ba doc theo
sang ché c6 dang gel hoic bot nhdo 1én khe ma sinh vat gdy hai rat c¢6 thé tu tap
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bang céch st dung sing ba, v.v. dé sinh vat gay hai &n hdn hop.

Tac nhan diét trir sinh vat gdy hai theo sang ché chira hop chét bt ky

trong sd cac hop chét tir 1-1 dén 1-98, dung moi va khi day (sau day duoc goi la

“sol khi theo sang ché”) néi chung c6 thé dugc san xuét bang cach dua hop chét

bat ky trong sb cac hop chat tir 1-1 dén 1-98 va dung moi vao hop sol khi, lap
van sol khi vao dé, nap khi ddy vao va sau d6 lap bd kich hoat vao do.

Céc vi du vé& dung méi gdm cé nude, cic rugu (rugu metylic, ruou etylic,
rugu isopropylic, rugu butylic, hexanol, rugu benzylic, etylen glycol, propylen
glycol, phenoxyetanol, v.v.), céc keton (axeton, metyl etyl keton, xyclohexanon,
v.v.), cac hydrocacbon thom (toluen, xylen, etylbenzen, dodexylbenzen,
phenylxylyletan, metylnaphtalen, v.v.), cac hydrocacbon béo (hexan, xyclohexan,
dAu Itra, diu khi, v.v.), cac este (etyl axetat, butyl axetat, isopropyl myristat, etyl
oleat, diisopropyl adipat, diisobutyl adipat, propylen glycol monometyl ete
axetat, v.v.), cac nitril (axetonitril, isobutyronitril, v.v.), cac ete (diisoprpyl ete,
1,4-dioxan, etylen glycol dimetyl ete, dietylen glycol dimetyl ete, dietylen glycol
monometyl ete, propylen glycol monometyl ete, dipropylen glycol monometyl
ete, 3-metoxy-3-metyl-1-butanol, v.v.), cac amit cua axit (N ,N-dimetylformamit,
N,N-dimetylaxetamit, v.v.), hydrocacbon halogen hda (diclometan, tricloetan,
cacbon tetraclorua, v.v.), cac sulfoxit (dimetyl sulfoxit, v.v.), propylen cacbonat
va céc dau thuc vat (dau dau nanh, dau hat bong, v.v.).

Cac vi du vé khi ddy gdm c6 cac flocarbon, khi butan, khi dau mé hoa
l6ng LPG (liquefied petroleum gas), dimetyl ete va cacbon dioxit.

Van sol khi khong duge gi6i han cu thé, nhung gom c6, vi dy, cac van
sol khi loai ddy xuong.

Téc nhan diét trir sinh vat gay hai theo séng ché chtra hop chét bét ky
trong sb cac hop chét tir 1-1 dén 1-98 va tac nhan tao khi (sau day duoc goi la
“tac nhan tao khoi theo sang ché”) ndi chung c6 thd dwoc san xuét bang cach
tron hop chit bat ky trong s6 céc hop chat tir 1-1 dén 1-98 va tac nhan tao khi.

Cic vi du vé tic nhan tao khi g6m cd azodicarbonamit, 4,4’-
oxybis(benzensulfonylhydrazit), dinitrosopentametylentetramin, 2,2’-azobis-
isobutyronitril, p-toluensulfonylhydrazit va tuong tu.

Khi tdc nhén diét trir sinh vat gay hai theo sang ché dugc sir ‘dung dé
phong trir dich, luong phun néi chung nim trong khoang tir 0,01 dén 1. OOOmg
khi hop chét nay trén 1m? trong trorong hop phun 1én bé& mit cay va 0,01 dén
500mg khi hop chét nay trén lm’ trong truong hop phun vao khoang trong Khi
tac nhan diét trir sinh vat gay hai theo sang ché 1a ché phdm nhii, bot c6 thé thim
w6t hodc bot c6 thé chay duoc, cic loai nay thuong duge phun sau khi pha lodng
véi nuée dé c6 ndng do thanh phin hoat tinh tir 0,1 dén 10.000 ppm. Khi tac
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nhan diét trir sinh vét gdy hai theo séng ché 1a ché phim dung dich dau, sol khi,
tac nhan tao khoi va ba ddc, cac chét nay dugc st dung mot minh. Khi tic nhén
diét trur sinh vat gay hai theo sang ché duoc phun 1én sinh vat gdy hai hodac moi
truong séng cua sinh vat gay hai, luong phun thuong ndm trong khoang tu 0,01
dén 1.000mg khi hop chit nay trén 1m® trong truong hop phun 1én bé mit cay
va tir 0,01 dén 500mg khi hop chit nay trén Im’ trong truong hop phun vao
khoéng tréng.

Khi t4c nhan diét trir sinh vat gay hai theo sang ché duoc st dung dé phong trir
dich, tdc nhan diét trr sinh vat gdy hai co thé dugc phun 1én bé mit than cla
dong vat ky sinh béi sinh vat gy hai, hodc cho dong vét ky sinh bdi sinh vat gay
hai dung qua duong miéng. Cu thé, tc nhan diét trlr sinh vat gdy hai c6 thé duoc
str dung dé kiém soat ky sinh trong vét nuéi nhu trau bo, ngya, lon, clru, dé va
ga ho#c dong vat nhé nhu chd, meo, chudt va chudt nhét bang phuong phap da
biét trong linh vuc tha y. Cu thé, khi viéc kiém soat hé théng trong dong vét
duge du dinh, tac nhan diét trlr sinh vat gdy hai duoc cho dong vét str dung dudi
dang vién nén, hon hgp véi thirc an hodc thudc dan, hodic bang cach tiém (bao
gbm tiém bép, tiém duéi da, tiém trong mang bung va tinh mach). Mt khac, khi
viée kiém soat khong cé hé théng duoc du dinh, tic nhin diét trir sinh vat gay
hai dugc phun 1én dong vat bing cach phun dung dich déu hozc dung dich nuéc,
xtr 1y @6 1én hodc dit dung chd, hoic tim dong vat bang ché pham g0i, hodc cho
dong vat deo vong hodc thé ¢ tai duoc tao ra tir hop phan d6 md héi nhua Khi
cho st dung 1én bé mit than dong vat, luong hop chét nay thuong nim trong
khoang tu 0,1 dén 1.000mg trén lkg thé trong clia dong vat. Khi cho dong vat
dung qua dudng mleng, luong hop chét nay thuong nam trong khoang tir 0,1 dén
1.000mg trén 1kg thé trong clia dong vat.

T4c nhan diét trlr sinh vat gy hai theo sdng ché c6 thé dugc st dung &
cac canh dong trén do6 “cic ciy” dugc néu dudi day duoc nuodi céy.

Céc cdy trdng: ngd, gao, lua mi, lta mach, lua mach den, yén mach, lia mién,
bong, dau tuong, lac, kiéu mach, cu cdi duong, hat cai dau, hudéng duong, cay
mia, thuoc 14, v.v.;

Céc rau qua: cac rau qua ho ca (ca tim, ca chua, 6t xanh, 6t, khoai tay,
v.v.), cac rau qua ho bau bi (dua chudt, bi do, bi xanh, dua héu, dua, v.v.), Rau
ho cai (ct cai Nhat Béan, ct céi, cai ngua, su hdo, cdi thdo, cai bép, cai nau, bong
cai xanh, sup lo, v.v.), cdy ho clic (Compositae) (cdy nguu bang, hoa cuc vong,
atisd, rau diép, v.v.), cac loai rau ho loa kén (hanh tay xr Wales, hanh tay, t01
ming tdy), cdy ho ca rét (ca rdt, rau mui tdy, can tdy, cl cai, v.v.), ciy rau mubi
(Chenopodiaceae) (rau bina, cu cai Thuy Si, v.v.), cdy hoa méi (Labiatae) (basil
Nhat Ban, bac ha, hing qué, v.v,), dau tay, khoai lang, khoai lang, cdy ray, v.v.;

Cay an qua : Cay ho téo (tdo, 1& thuong, 1€ Nhét Ban, mdc qua Trung
-60-



27109

Quéc, mdc qua, v.v.), trai cdy nhiéu thit (dao, mén, qua xudn dao, man Nhat
Bén, anh d3o, mo, mén, v.v.), cdy c6 mui (quyt Satsuma, cam, chanh, chanh tay,
budi, v.v.), cac loai hat (hat dé, qua 6c chd, hat dé hat, hanh nhén, hat dé cudi,
hat diéu, hat macadamia v.v.), qua mong (qua viét quét, nam viét quit, mam xoi,
v.v.), nho, hdng, 6 liu, cay ty ba (Loquat), chudi, ca phé, cha 13, dira, co dau,
VAN

Céc cay khac cay an qua: che, dau tdm, cdy ra hoa (hoa d6 quyén, hoa
tra, ta cau, tra mai (sasanqua), hoa hoi Nhat Ban, anh ddo, cay tulip, hoa tudng
vi (crape myrtle), hoa mdc (cam osmanthus), v.v.), cdy xanh duong phd (cay tro,
bach duong, duong dao, bach dan, bach qua, dinh huong, cay phong, s6i, bach
duong, cay chi tir kinh (cercis), cay gd gom Trung Quéc, cay tiéu huyén, cay du,
cy tung bach Nhét Ban, cdy linh sam, cdy doc cin Nhat Ban, cdy bach xu kim,
cdy thong, van sam, thily ting, cdy du, hat dé ngua, v.v.), cdy san ho, cay thong
la hén, tuyét ting, ciy bach Nhat Bén, cdy chi ba ddu (Croton), cdy thuy lap
(euonymus japonicus), cay sén (Photinia glabra), v.v.;

Cd: ¢d nhung zoysia (zoysiagrass, zoysia matrella, v.v.), c6 Bermuda
(Cynodon dactylon, v.v.), c6 Bent Grass (Agrostis alba, creeping bent grass,
Hiland bent, v.v.), c6 blueglasses (ddng cd, co chim, v.v.), cd dudi trau (co dudi
trau cao, ¢4 dudi trau chewings, cd dudi tru do creeping red, v.v.), bai c6 hoang
ryegrasses (co lung, ¢ lua mach den, v.v.), c6 vuon cdy &n qua, co timothy,
V.V,

Céc loai khac: cac cay hoa (hoa hdng, hoa cAm chuéng, hoa clic, co cdy
khd sam, hoa baby, hoa dong tién, chc van tho, hoa x6 do, cdy di yén thao, co
roi ngua, tulip, cdy cuc tay, cdy long dom, hoa hué tay, hoa, gidng anh thao, hoa
lan, hoa quén anh, hoa 0ai huong, cdy hoang anh, bép cai trang tri, cy bdo xuén,
cdy trang nguyén, hoa lay on, cdy bdo xuén, ciy cuic, cay lan kiém cymbidium,
thu hai duong, v.v.), cdy nhién liéu sinh hoc (cay diu me, dau cay rum, cay
camelina, cd switchgrass, co che vé (Miscanthus), c6 sdy chim hoang yén, co
sdy khéng 16, cay day (kenaf), sin, cdy liéu, v.v.), cdy canh, v.v..

“Cay trdng” goém c6 céc cly trong bién d6i gen.

T4c nhan diét trir sinh vat gdy hai theo sang ché c6 thé dugc sir dung
duéi dang hdn hop nhu hdn hop véi hodc cung véi céc thuoc trir sau khdac, cac
thudc diét ve bét, cac thudc diét glun tron, cac thude diét ndm, céc chat klch
thich sinh truéng cay tréng, cac thudc trir sdu va céc chat tdng hop. Cac vi du vé
cac thanh phﬁn hoat tinh cua thudc trir su, thudc diét ve bét, thudc diét giun tron,
thudc diét ndm, thude diét co va cac chit tng hop duoc thé hién dudi day

Céc vi du vé cac thanh phan hoat tinh cua cac thuoc trir sdu gom co:

(1) Céac hop chét phospho hitu co:
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Axephat, nhom phosphit, butathiofos, cadusafos, chloretoxyfos,
chlorfenvinphos, chlorpyrifos, chlorpyrifos-metyl, xyanophos: CYAP, diazinon,
DCIP(diclodiisopropyl ete, dichlofenthion: ECP, dichlorvos: DDVP, dimetoat,
dimetylvinphos, disulfoton, EPN, ethion, ethoprophos, etrimfos, fenthion: MPP,
fenitrothion: MEP, fosthiazat, formothion, Hydro phosphit, isofenphos,
isoxathion, malathion, mesulfenfos, methidathion: DMTP, monocrotophos,
naled: BRP, oxydeprofos: ESP, parathion, phosalon, phosmet: PMP, pirimiphos-
metyl, pyridafenthion, quinalphos, phenthoat: PAP, profenofos, propaphos,
prothiofos,  pyraclorfos, salithion, sulprofos, tebupirimfos, temephos,
tetrachlorvinphos, terbufos, thiometon, trichlorphon: DEP, vamidothion va
phorat.

(2) Céc hop chét carbamat:

Alanycarb, bendiocarb, benfuracarb, BPMC, carbaryl, carbofuran,
carbosulfan, cloethocarb, ethiofencarb, fenobucarb, fenothiocarb, fenoxycarb,
furathiocarb, isoprocarb: MIPC, metolcarb, methomyl, methiocarb, NAC,
oxamyl, pirimicarb, propoxur: PHC, XMC, thiodicarb, xylylcarb va aldicarb.

(3) Céc hop chat pyrethroit:

Acrinathrin,  alethrin,  benfluthrin,  beta-cyfluthrin,  bifenthrin,
xycloprothrin, cyfluthrin, cyhalothrin, cypermethrin, deltamethrin, esfenvalerat,
ethofenprox, fenpropathrin, fenvalerat, flucythrinat, flufenoprox, flumethrin,
fluvalinat, halfenprox, imiprothrin, permethrin, pralethrin, pyrethrins, resmethrin,
sigma-cypermethrin, silafluofen, tefluthrin, tralomethrin, transfluthrin,
tetramethrin, phenothrin, cyphenothrin, alpha-cypermethrin, zeta-cypermethrin,
lambda-cyhalothrin, gamma-cyhalothrin, furamethrin, tau-fluvalinat,
metofluthrin, profluthrin, dimefluthrin, 2,3,5,6-tetraflo-4-(metoxymetyl)benzyl
(EZ)-(1RS,3RS;1RS,3SR)-2,2-dimetyl-3-prop-1-enyl-xyclopropancarboxylat,
2,3.5,6-tetraflo-4-metylbenzyl (EZ)-(1RS,3RS;1RS, 3SR)-2,2-dimetyl-3-prop-1-
enylxyclopropancarboxylat va 2,3,5,6-tetraflo-4-(metoxymetyl)benzyl
(1RS,3RS;1RS,3SR)-2,2-dimetyl-3-(2-metyl-1-propenyl)-xyclopropan-
carboxylat, 2,3,5,6-tetraflo-4-(metoxymetyl)benzyl (EZ)-(1RS,3RS;1RS 3SR)
2,2-dimetyl-3-(2-xyano-1-propenyl)xyclopropancarboxylat.

(4) Cac hop chét Nereistoxin:
Cartap, bensultap, thiocyclam, monosultap va bisultap.
(5) Cac hop chét neonicotinoit:

Imidacloprid, nitenpyram, acetamiprid, thiamethoxam, thiacloprid,
dinotefuran va clothianidin.

(6) Cac hop chét benzoylure:
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Chlorfluazuron, bistrifluron, diafenthiuron, diflubenzuron, fluazuron,
fluxycloxuron, flufenoxuron,  hexaflumuron, lufenuron,  novaluron,
noviflumuron, teflubenzuron, triflumuron va triazuron.

(7) Céc hop chét phenylpyrazol:
Axetoprol, ethiprol, fipronil, vaniliprol, pyriprol va pyrafluprol.
(8) Céc doc td Bt:
Céc bao tir séng ~cé nguép gbc tlr va cac doc t tinh thé san xudt tir
Bacillus thuringiesis va hon hop gom chung;
(9) Céc hop chét hydrazin:
Chromafenozit, halofenozit, metoxyfenozit va tebufenozit.
(10) Céc hop chét clo hiru co:
Aldrin, dieldrin, dienochlor, endosulfan va metoxychlor.
(11) Céc thude trir sau khéc:

Dau mdy, nicotin-sulfat; avermectin-B, bromopropylat, buprofezin,
chlorphenapyr,  cyromazin, D-D(1,3-Diclopropen), emamectin-benzoat,
fenazaquin, flupyrazofos, hydropren, methopren, indoxacarb, metoxadiazon,
milbemyxin-A, pymetrozin, pyridalyl, pyriproxyfen, spinosad, sulfluramid,
tolfenpyrad, triazamat, lepimectin, axit Arsenic, benclothiaz, Canxi xyanamit,
Canxi polysulfit, chlordan, DDT, DSP, flufenerim, flonicamid, flurimfen,
formetanat, metam-amoni, metam-natri, Metyl bromua, Kali oleat, protrifenbute,
spiromesifen, sulfoxaflor, lwu  huynh, metaflumizon,  spirotetramat,
pyrifluquinazon, spinetoram, tralopyril, flupyradifuron, chlorantraniliprol,
cyantraniliprol, flubendiamit, hop chét c6 cong thirc (K):

R100

O\}/ﬁ N

RZOO N
Cl
NH N\j
[ORASSS

N._ _CHj
Z (K)

R'%% 13 clo, brom hodc nhéom triflometyl,

~

R300
H

trong do:

R2°° 14 clo, brom hodc nhém metyl, va

R3%? 13 clo, brom hodc nhém xyano va
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hop chéit c6 cong thitc (L):

1000 CH3
RTT0O N SO,CHj3
H
H CF3
N—<§ >—€-F
(@] CF3
HaC (L)

trong do:
R' %9913 clo, brom hoic iot.

Cac vi du v& céc thanh phan hoat tinh cta céc thube diét ve bét gdm co:
acequinocyl, amitraz, benzoximat, bifenaat, bromopropylat, chinomethionat,
clobenzilat, CPCBS(chlorfenson), clofentezin, cyflumetofen, dicofol, etoxazol,
fenbutatin _ oxit, fenothiocarb, fenpyroximat, fluacrypyrim, fluproxyfen,
hexythiazox, propargit: BPPS, polynactins, pyridaben, Pyrimidifen,
tebufenpyrad,  tetradifon,  spirodiclofen,  spiromesifen,  spirotetramat,
amidoflumet va cyenopyrafen.

Céc vi du vé c4c thanh phan hoat tinh cta céc thudc diét giun tron gbém
c6: DCIP, fosthiazat, levamisol, methyisothioxyanat, morantel tartarat va
imicyafos.

Céc vi du vé céc thanh phén hoat tinh cta céc thubc diét nim gém co:
(1) Céc hop chét azol:

Triforin, imazalil, pefurazoat, prochloraz, triflumizol, bitertanol,
bromuconazol, cyproconazol, difenoconazol, diniconazol-M, epoxiconazol,
fenbuconazol, fluquinconazol, flusilazol, flutriafol, hexaconazol, ipconazol,
metconazol, myclobutanil, penconazol, propiconazol, prothioconazol,
tebuconazol, tetraconazol, triadimenol, triticonazol va tuong tu;

(2) Céc hop chit strobilurin:

Azoxystrobin,  kresoxim-metyl, metominostrobin, trifloxystrobin,
picoxystrobin, pyraclostrobin, enestrobin, dimoxystrobin, orysastrobin,
fluoxastrobin, famoxadon, fenamidon, pyribencarb va tuong tu;

(3) Cac thanh phﬁn hoat tinh khac ctia cac thube diét ndm:

Carbendezim, benomyl, thiabendazol, thiophanat-metyl, zoxamit,
diethofencarb, pencycuron, fluopicolit, carboxin, frutolanil, frametpyr,
thifluzamit, boscalid, penthiopyrad, fluopyram, bixafen, isopyrazam, penflufen,
sedaxan, fluxapyroxad, fluazinam, ferimzon, silthiofam, procymidon, iprodion,
vinclozolin, metalaxyl, benalaxyl, pyrimethanil, mepanipyrim, cyprodinil,
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quinoxyfen, proquinazid, fenpiclonil, fludioxonil, fenhexamid, fenpropimorph,
tridemorph, fenpropidin, spiroxamin, thiuram, ziram, mancozeb, clothalonil,
dichlofluanid, captan, folpet, iminoctadin, ethaboxam, metrafenon, dodin, fthalit,
tricyclazol, pyroquilon, carpropamid, diclocymet, fenoxanil, dimethomorph,
iprovalicarb, benthiavalicarb, mandipropamit, tolclofos-metyl, ~quintozen,
cyazofamit, amisulbrom, ametoctradin, cyflufenamid, validamyxin A, polyoxin
B, blastcidin-S, kasugamyxin, axit oxolinic va tuong tu;

(4) Céc hop chét kich thich ¢ khang:

Acibenzolar-S-metyl, probenazol, isotianil va tiadinil.

Céc vi du vé cac thanh ph;‘in hoat tinh cia cac thudc diét co g@)m co:
(1) Céac hop chét diét co axit phenoxyfatty:

2,4-PA, MCP, MCPB, phenothiol, mecoprop, fluroxypyr, triclopyr,
clomeprop va naproanilit.

(2) Céc hop chét diét cd axit benzoic:

2,3,6-TBA, dicamba, clopyralit, picloram, aminopyralit, quinclorac va
quinmerac.

(3) Céc hop chét diét co ure:

Diuron, linuron, chlortoluron, isoproturon, fluometuron, isouron,
tebuthiuron, methabenzthiazuron, cumyluron, daimuron va metyl-daimuron.

(4) Céc hop chét diét cé triazin:

Atrazin, ametoryn, cyanazin, simazin, propazin,  simetryn,
dimethametryn, prometryn, metribuzin, triaziflam va indaziflam.

(5) Céc hop chét diét cé bipyridini:
Paraquat va diquat.

(6) Cac hop chét diét cé hydroxybenzonitril:
Bromoxynil va ioxynil.

(7) Cac hop chét diét co dinitroanilin:
Pendimethalin, prodiamin va trifluralin.

(8) Céc hop chét diét co phospho hitu co:

Amiprofos-metyl, butamifos, bensulit, piperophos, anilofos, glyphosat,
glufosinat, glufosinat-P va bialaphos.

(9) Céc hop chét diét c6 cacbamat:
Di-alat, tri-alat, EPTC, butylat, benthiocarb, esprocarb, molinat,
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dimepiperat, swep, chlorpropham, phenmedipham, phenisopham, pyributicarb
va asulam. ‘

(10) Céc hop chat diét co amit cla axit:
Propanil, propyzamit, bromobutit va etobenzanid.
(11) Céc hop chét diét c6 cloaxetanilit:

Axetochlor, alachlor, butachlor, dimetenamit, propachlor, metazachlor,
metolachlor, pretilachlor, thenylchlor va pethoxamit.

(12) Céc hop chét diét cé diphenylete:

Acifluorfen-natri,  bifenox, oxyfluorfen, lactofen, fomesafen,
chlometoxynil va aclonifen.

(13) Céc hop chét diét co imit vong:

Oxadiazon, cinidon-etyl, carfentrazon-etyl, surfentrazon, flumiclorac-
pentyl, flumioxazin, pyraflufen-etyl, oxadiargyl, pentoxazon, fluthiacet-metyl,
butafenacil, benzfendizon, bencarbazon va saflufenaxil.

(14) Céc hop chét diét co pyrazol:

Benzofenap, pyrazolat, pyrazoxyfen, topramezon va pyrasulfotol.
(15) Céac hop chét diét ¢ triketon:

[soxaflutol, benzobixyclon, sulcotrion, mesotrion, tembotrion va
tefuryltrion.

(16) Céc hop chat diét co axit aryloxyphenoxypropionic:

Clodinafop-propargyl, cyhalofop-butyl, diclofop-metyl, fenoxaprop-etyl,
fluazifop-butyl, haloxyfop-metyl va quizalofop-etyl, metamifop.
(17) Céc hop chét diét cé trioneoxim:

Aloxydim-natri, setoxydim, butroxydim, clethodim, cloproxydim,
xycloxydim, tepraloxydim, tralkoxydim va profoxydim.
(18) Céc hop chét diét co sulfonylure:

Chlorsulfuron, sulfometuron-metyl, metsulfuron-metyl, chlorimuron-etyl,
tribenuron-metyl,  triasulfuron,  bensulfuron-metyl, thifensulfuron-metyl,
pyrazosulfuron-etyl,  primisulfuron-metyl, nicosulfuron, amidosulfuron,
cinosulfuron, imazosulfuron, rimsulfuron, halosulfuron-metyl, prosulfuron,
ethametsulfuron-metyl, triflusulfuron-metyl, flazasulfuron, xyclosulfamuron,
flupyrsulfuron, sulfosulfuron, azimsulfuron, etoxysulfuron, oxasulfuron,
iodosulfuron-metyl-natri, foramsulfuron, mesosulfuron-metyl, trifloxysulfuron,
tritosulfuron, orthosulfamuron, flucetosulfuron va propyrisulfuron.
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(19) Céc hop chét diét ¢ imidazolinon:

Imazamethabenz-metyl,  imazamethapyr, = imazamox,  imazapyr,
imazaquin va imazethapyr.

(20) Cac hop chét diét co sulfonamit:

Flumetsulam, metosulam, diclosulam, florasulam, cloransulam-metyl,
penoxsulam va pyroxsulam.

(21) Cac hop chét diét co axit pyrimidinyloxybenzoic:

Pyrithiobac-natri, bispyribac-natri, pyriminobac-metyl, pyribenzoxim,
pyriftalid va pyrimisulfan.

(22) Céc hop chét diét cd khac

Bentazon, bromaxil, terbaxil, chlorthiamid, isoxaben, dinoseb, amitrol,
cinmetylin, tridiphan, dalapon, diflufenzopyr-natri, dithiopyr, thiazopyr,
flucarbazon-natri, propoxycarbazon-natri, mefenacet, flufenacet, fentrazamit,
cafenstrol, indanofan, oxaziclomefon, benfuresat, ACN, pyridat, chloridazon,
norflurazon, flurtamon, diflufenican, picolinafen, beflubutamid, clomazon,
amicarbazon, pinoxaden, pyraclonil, pyroxasulfon, thiencarbazon-metyl,
aminoxyclopyrachlor, ipfencarbazon va methiozolin.

Céc vi du vé& céc thanh phén hoat tinh cia cac chat tdng hop gdm cé:
piperonyl butoxit, sesamex, sulfoxit, N-(2-etylhexyl)-8,9,10-trinorborn-5-en-2,3-
dicarboximit (MGK 264), N-declyimidazol, WARF-antiresistant, TBPT, TPP,
IBP, PSCP, metyl iodua (CH;1I), t-phenylbutenon, dietylmaleat, DMC, FDMC,
ETP va ETN.

Vi du thwe hién sang che

Sau day, sang che s& dugc mo ta mot cach chi tiet hon dua vao cac vi du
didu ché, cac vi du phbi ché va cic vi du thir nghiém, nhung khong dugc gioi
han & do.

Trude tién, cac vi du diéu ché vé hop chat nay dugc mo ta dudi day.
Vi du didu ché 1(1)

B4 sung natri hydrit (60%, dau) (0,52g) vao hdén hop gdm 3-clo-2-
xyanopyridin (1,39g), etyl mercaptan (0,9ml) va DMF (10ml) dudi diéu kién
]am lanh bang nudc da va sau d6 hon hop duge khudy trong thoi gian mot gio &
nhiét do trong phong. Sau do, bd sung nudc vao hdn hop phan tmg va hdn hop
duoc chiét bang etyl axetat. Lp hiru co thu duge duge ria bang dung dich natri
bicacbonat trong nudc bdo hoa, sau d6 nudc mudi bdo hoa, 1am kho trén natri
sulfat khan va cd duéi ap suét giam. Cin dugc cho séc ky cot bang silica gel thu
duogc 2-xyano-3-etylsulfanylpyridin (1,52g).
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2-xyano-3-etylsulfanylpyridin:

'H-NMR(CDCl;) &: 8,49(1H,dd), 7,75(1H,dd), 7,43(1H,dd), 3,06(2H.q),
1,38(3H,¢).
Vi du diéu ché 1(2)

B6 sung 2-xyano-3-etylsulfanylpyridin (1,4g) vao hdn hO‘p gbdm axit
sulfuric ddm dic (15ml) va nude (Sml) va sau do hdn hop duge khuay & nhiét do
130°C trong thoi gian 2 gio. Sau khi dé hdn hop phan ung ngudi dén nhiét do
trong phong, bd sung dung dich kali hydroxit trong nude vao hdn hop phan tng
va sau d6 hon hop duoc chiét bang etyl axetat. Bd sung, axit clohydric dam déc
vao 16p nude thu duge va sau do hdn hop duge chiét bang cloroform, lam kho
trén natri sulfat khan va c6 du6i 4p sudt gidm thu dugc axit 3-
etylsulfanylpicolinic (1,15g).

Axit 3-etylsulfanylpicolinic:

\!
HO N

'H-NMR(CDCL) & 831(1Hd), 7,75(1Hd), 7,49(1Hdd), 297(2H,<q),
1,44(3H,0).

Vi du diéu ché 1(3)

Hdn hop gdbm 2-amino-4-(triflometylsulfanyl)phenol (1,0g), hdn hop nay
duoc tdng hop bing quy trinh duge mé ta trong WO02009-131237, axit 3-
etylsulfanylp1c011n1c (0,87g), EDCI hydroclorua (1,10g) va cloroform (10ml)
dugc khudy trong thoi gian 30 phat & nhiét d6 trong phong. B6 sung nudc vao
hdn hop phan tng va hdn hop dugc chiét bang etyl axetat. Lép hitu co duoc rua
bing dung dich natri bicacbonat trong nuéc bdo hoa, sau dé la nude mudi bdo
hoa Va lam kho trén magle sulfat khan va sau d6 c6 duéi 4p suat giam. Cin dugc
cho sic ky cot bing silica gel thu dwoc 3-etylsulfanyl-N-[2- hydroxy-S-
(triflometylsulfanyl)phenyl]picolinamit (sau ddy dwoc goi la “hop chét trung
gian M4-6”)(1,32g).

Hop chit trung gian M4-6:
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'H-NMR(CDCl;) &: 10,40(1H,brs), 9,63(1H,s), 8,36(1H,dd), 7,75(1H,dd),
7,53(1H,d), 7,45(1H,dd), 7,41(1H,dd), 7,08(1H,d), 2,97(2H,q), 1,44(3H,¢).

Vi du didu ché 1(4)

Hdn hop gdm hop chit trung gian M4-6 (1,23g), di-2-metoxyetyl
azodicarboxylat (sau day dugc goi 1a “DMEAD”)(1,28g), triphenylphosphin
(1,39g) va THF (30ml) dugc khudy trong thoi gian mdt gio' & nhiét do trong
phong sau d6 13 mot gio & nhiét do 50°C. Sau khi dé hdn hop phan ung ngudi
dén nhiét do trong phong, hdn hop phan ting duoc c6 dudi ap sudt giam. Nudc
duoc rét vao hdn hop va sau d6 hén hop duge chiét bang etyl axetat. Lép hitu co
duoc rira bang dung dich natri bicacbonat trong nudc bdo hoa, sau d6 la nuéc
mudi bdo hoa Va lam kho trén magie sulfat khan va sau d6 c6 dudi ap sut giam.
Cin duge cho sic ky cot bang silica gel thu dugc 2-(3- etylsulfanylpyrldm-z -yl)-
5-(triflometylsulfanyl)benzoxazol (sau day dugc goi la “hop chat 1-6”) (1,21g).

Hop chét 1-6:

'H-NMR(CDCl;) &  8,59(1H,dd), 827(1Hys), 7,78(1Hdd), 7,75
7,69(2H,m),7,42(1H,dd),3,07(2H,q), 1,47(3H,¢).

Vi du diéu ché 2

B6 sung ax1t m- cloperbenzmc (d6 tinh khiét: 65% hoic cao hon, 1,47g)
vao vao hdn hop gdm hop chét 1-6 (1,06g) va cloroform (30ml) dudi diéu kién
lam lanh bing nudc da va sau do hdn hop duge khudy trong thoi gian 6 gid &
nhiét do trong phong. B sung natri sulfit trong nudc 10% vao hdn hop phan |
g va sau d6 hdén hop duge chiét bing cloroform. Lép hitu co dugc rira bing
dung dich natri bicacbonat trong nudc béo hoa va lam kho trén magie sulfat
khan va c6 dudi ap suat giam. Cén duge cho sic ky cot bang silica gel thu dugce
2-(3- etylsulfonylpyr1d1n-2 -yl)-5-(triflometylsulfanyl)benzoxazol (sau ddy dugc
goi la “hop chat 1-8”) (0,87g) va 2-(3- etylsulfonylpyrldm-Z—yl) -5-(triflometyl-
sulfinyl)benzoxazol (sau ddy duoc goi la “hop chét 1-9”) (0,17g).
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Hop chat 1-8:

'H-NMR(CDCL;) &: 9,03(1H,dd), 8,60(1H,dd), 8,19(1H,d), 7,80-7,71(3H,m),
4,02(2H,q), 1,43(3H,1).

Hop chét 1-9:

'H-NMR(CDCL) &: 9,04(1H,dd), 8,61(1H,dd), 8,35(1H,d), 7,96-7,86(2H,m),
7,77(1H,dd), 4,01(2H,q), 1,44(3H,t).

Vi du diéu ché 3

Bd sung axit m- cloperbenzmc (do tinh khiét: 65% hogc cao hon, 0,43g) vao hon
hop gém hop chét 1-8 (0,35g) va cloroform (8ml) dudi didu kién lam lanh bang
nudc da va sau d6 hon hop duge khuay & nhiét do 40°C trong thoi gian 6 gio.
Sau khi dé hdn hop phan ung ngudi dén nhiét do trong phong, bd sung natri
sulfit trong nudc 10% vao hdn hop phan tmg va sau d6 hén hop dugc chiét bang
cloroform. Lép hitu co dugc rira bang dung dich natri bicacbonat trong nuéc béo
hoa va 1am kho trén magie sulfat khan va sau d6 c6 dudi ap sudt giam. B6 sung
axetonitril (4ml), natri vonfamat dihydrat (30mg) va dung dich hydro peroxit
30% (4ml) vao can thu dugc va sau do hdn hop duge khudy & nhiét d6 80°C
trong thoi gian 6 gio. Sau khi dé hdn hop phan u'ng ngu01 dén nhiét do trong
phong, bd sung nude vao hdén hop phan ung, chét rén két tia duoc thu gom bang
cach loc. Sau dé, bd sung natri sulfit trong nude 10% vao chét ran két tia va hon
hop duoc chiét bang etyl axetat. Lop hitu co dugc rira bang nude va nude mudi
bao hoa, 1am kho trén magie sulfat khan va ¢ dudi ap sudt giam. Cin dugc cho
sic ky cot bang silica gel thu duge 2-(3- etylsulfonylpyndln- -yl)-5-
(triflometylsulfonyl)benzoxazol (sau day dugc goi 1a “hop chét 1-10”) (0,35g).

Hop chét 1-10:
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'H-NMR(CDCL) & 9,05(1H,dd), 8,61(1H,dd), 8,59(1H,d), 8,17(1H,dd),
7,96(1H,d), 7,80(1H,dd), 3,98(2H,q), 1,45(3H.,1).

Vi du diéu ché 4(1)

Hdn hop gém 2-amino-4-(triflometylsulfanyl)phenol (1,0g), axit 3- clo-5-
tr1ﬂomety1p1cohmc (1,08g), EDCI hydroclorua (1,10g) va cloroform (10ml)
dugc khudy & nhiét d trong phong trong thoi gian mot gio. B4 sung nudc vao
hén hop phan tng va hdn hgp dugce chiét bang etyl axetat. L6p hitu co duoc ria
bing dung dich natri bicacbonat trong nuéc bdo hoa, nudc va nude mubi bio
hoa, 1am khé trén magie sulfat khan va c6 dudi ap sudt giam thu dugc 3-clo-5-
triflometyl-N-[2-hydroxy-5-(triflometylsulfanyl)phenyl]picolinamit (sau day
dugc goi 1a “hop chét trung gian M10-40”) (1,94g).

Hop chéit trung gian M10-40:

'H-NMR(CDCL) & 8,78(1H,d), 8,15(1H,d), 8,09(1Hd), 737(1Hdd),
7,04(1H,d).

Vi du diéu ché 4(2)

B6 sung kali tert-butoxit (0,62g) vao hén hop gdm hop chét trung g1an M10-40
(1,93 g) DMF (6ml), THF (1ml) va etyl mercaptan (0,38ml) dudi diéu kién lam
lanh bang nudc da va sau d6 hdn hop duoc khudy trong thoi gian 2 gid & nhiét
d6 trong phong. B6 sung nuéc vao hdn hop phan tmg va hdn h0'p duoc chiét
béng etyl axetat. L&p hitu co dugc rira bang nudc va nudc mudi bo hoa lam
kho trén magie sulfat khan va c6 dudi ap sudt giam. Cin dugc cho sdc ky cot
bing silica gel thu duge 3-etylsulfanyl-5-triflometyl-N-[2- hydroxy-S ~(triflo-
metylsulfanyl)phenyl]picolinamit (sau ddy dugc goi la “hop chét trung gian M4-
16”) (1,45g).

Hop chét trung gian M4-16
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'H-NMR(CDCL) & 10,31(1Hs), 8,96(1Hbrs), 8,58(1H,d), 7.91(1Hd),
7,70(1H,d), 7,43(1H,dd), 7,07(1H,d), 3,002H,q), 1,47(3H.).

Vi du diéu ché 4(3)

Hén hop gdm hop chit trung gian M4-16 (1,45g), DMEAD (1,19g),
triphenylphosphin (1,29g) va THF (30ml) dugc khudy trong thoi gian mét gio &
nhiét do trong phong sau d6 13 mot gid & nhiét d§ 50°C. Sau khi dé hdn hop
phan ung ngu01 dén nhiét do trong phong, hdn hop phéan tmg dugc cd dudi ap
suét giam va bd sung nudc vao hon hop. Sau do, hdn hop duge chiét bing etyl
axetat. Lop hitu co dugc rua bang dung dich natri bicacbonat trong nudc béo
hoa, sau d6 1 nudc mudi bao hoa, lam khd trén magie sulfat khan va c6 dudi ap
suét giam. Cén dugc cho sdc ky cot bang silica gel thu dugc 2-(3-etylsulfanyl-5-
triflometylpyridin-2-y1)-5-(triflometylsulfanyl)benzoxazol (sau day dugc goi 1a
“hop chét 1-16”) (1,31g).

Hop chit 1-16

.S N —
FiC
0] N

'-NMR(CDCL) &  878(1H,d), 830(1Hs), 7,94(1Hd), 7,77
7,75(2H,m),3,11(2H,q), 1,513H,1).

Vi du diéu ché 5

B& sung axit m—cloperbenzow (46 tinh khiét: 65% hogc cao hon, 0,56g)
vao hdn hop gom hop chit 1-16 (1,13g) va cloroform (25ml) dudi diéu kién lam
lanh bing nudc d4 va sau do hdn hop duogc khudy trong thoi gian 40 phtit & nhiét
dd 0°C. Bb sung natri sulfit trong nudc 10% vao hdn hop phan ung va sau do
hon hop duge chiét bang cloroform. Lép hitu co dugce ria bang dung dich natri
bicacbonat trong nuédc bio hoa va 1am kho trén magie sulfat khan va c6 dudi ap
suét giam. Cin dugc cho sic ky cot bang silica gel thu dugc 2-(3-etylsulfinyl-5-
triflometylpyridin-2-yl)-5-(triflometylsulfanyl)benzoxazol (sau day duoc goi 1a
“hop chat 1-177)(1,01g).

Hop chit 1-17
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'H-NMR(CDCl;) 8: 9,13(1H,d), 8,91(1H,d), 8,25(1H,s), 7,85-7,79(2H,m),3,60-
3,49(1H,m),3,13-3,02(1H,m),1,44(3H,1).

Vi du diéu ché 6

B6 sung axit m—cloperbenzmc (d6 tinh khiét: 65% hogic cao hon, 0,56g)
vao hén hop gém hop chét 1-17 (1,01g) va cloroform (20ml) dudi didu kién lam
mmbmgmmc@Nawu&Hmnmmmmcﬂwwumgmmgmn6gooﬂmt
do trong phong. Ngoai ra, bd sung axit m-cloperbenzoic (d¢ tinh khiét: 65%
hoic cao hon, 0,20g) vao hén hop phan Umg va sau d6 hdn hop dugc khudy
trong thoi gian 3 gi¢ ¢ nhiét do trong phong. Bé sung natri sulfit trong nudc
10% vao hon hop phan mg va sau d6 hdn hop dugce chiét bang cloroform. Lép
hitu co duge rira bing dung dich natri bicacbonat trong nuéc béo hoa va lam kho
trén magie sulfat khan va c6 dudi ap sudt giam. Can dugc cho séc ky cot bing
silica gel thu dugc 2-(3-etylsulfonyl-5-triflometylpyridin-2-y1)-5- (triflometyl-
sulfanyl)benzoxazol (sau day dugc goi 1a “hop chit 1-18”) (0,53g) va 2-(3-
etylsulfonyl-5-triﬂometylpyridin-Z-yl)-5-(triﬂometylsulﬁnyl)benzoxazol (sau
day duoc goi 1a “hop chét 1-19”) (0,48g).

Hop chat 1-18:

\ /,
m\ -

.S NO/ —
FsC
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'H-NMR(CDCL;) & 9,25(1H,d), 8284(1H,d), 822(1Hd), 7,82(1Hdd),
7,77(1H,d), 4,11(2H,q), 1,47GH,1).

Hop chét 1-19:

'H-NMR(CDCly) 8: 9,27(1H,d), 8,85(1H,d), 8,39(1H,s), 7,96(1H,d), 7,92(1H,d),
4,09(2H,q), 1,48(3H,1).
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Vi du didu ché 7

Hdn hop gdm hop chit 1-19(0,26g), axetonitril (4ml), natri vonfamat
dihydrat (18mg) va dung dich hydro perox1t 30% (3,5ml) dugc khuay trong thoi
gian 5 gio ¢ nhiét do 85°C. Sau khi dé hdn hop phan ng ngudi dén nhiét do
trong phong, bd sung dung dich hydro peroxit 30% (0,5ml) vao hdn hop phan
mg va sau d6 hén hop duge khuay trong thoi gian 3 gid ¢ nhiét d¢ 85°C. Sau
khi d& hdn hop phan ung ngu01 dén nhiét do trong phong, bd sung nudc vao hdn
hop phan Ung, chét rin két tua duogc thu gom béng cach loc. Bé sung natri sulfit
trong nudc 10% vao chét rén va hon hop dugc chiét bang etyl axetat. Lép hitu
co dugc rira bing nudc va nudce mudi bdo hoa, lam kho trén magie sulfat khan
va cb dudi ap suét giam. Cin duge cho sdc ky cot bang silica gel thu duge 2-(3-
etylsulfonyl—S-triﬂometylpyridin—Z-yl)-5-(triﬂometylsulfonyl)benzoxazol (sau
day duoc goi 1a “hgp chét 1-20”) (0,24g).

Hop chét 1-20:

'H-NMR(CDCL;) & 9,28(1H,d), 8,84(1H,d), 8,62(1Hd), 8,21(1H,dd),
8,00(1H,d), 4,05(2H,q), 1,49(3H,1).

Vi du didu ché 8(1)

Hdn hop gdm tert-butanol (27ml) va kali hydroxit (3,15g) dugc khudy
trong thoi gian mot gio dudi héi Ivu c6 dun néng. BS sung 2-clo-5-triflometyl-
sulfanylpyridin (6,0g) vao hén hop, hén hop nay dugc tong hO’p bing quy trinh
duge md ta trong WO2012-086848 va tert-butanol (3ml) bang phéu nhd glot
Hon hop duge khudy trong thdi gian 5 gid dudi hdi luu c6 dun néng. Sau khi dé
hon hop phan tng ngudi dén nhiét do trong phong, bd sung axit clohydric ddm
ddc vao hdn hop phan tng. Chét rén két tia duoc loc va rira bang rugu etylic.
Dich loc thu dugc dugce co duéi 4p sudt giam va bd sung axit clohydrlc IN vao
hén hop. Sau do, chét rin két tia dugc thu gom bang céach loc, rira bang nudc,
sau d6 1a hexan va sau d6 lam kho thu duge 2-hydroxy-5-
triflometylsulfanylpyridin (4,42g).
2-hydroxy-5-triflometylsulfanylpyridin:

PN

~

N” "OH
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'H-NMR(CDCL) &: 7,73(1H,d), 7,62(1H,dd), 6,61(1H,d).
Vi du diéu ché 8 (2)

Bb sung axit nitoric khoi (0,74ml) vao hdn hop gbém 2- hydroxy-S-
trlﬂometylsulfanylpyrldln (22) va axit sulfuric ddm déc (10ml) dudi diéu kién
lam lanh bing nuéc d4 va sau d6 hén hop dugc khuay trong thoi gian 2 gio ¢
nhiét o 60°C. Sau khi dé hdn hop phén tng ngudi dén nhiét do trong. phong,
hdn hop phan tng dugce rét vao nudce da (SOml) va hdn hop duge chiét bang etyl
axetat. Lop hitu co dugc rua bing nudce mu01 bao hoa, lam kho trén natri sulfat
khan va c6 dudi 4p suat giam. Chét rén thu dugc duoc rira bang tert-
butylmetylete thu dugc 2-hydroxy-3-nitro- 5-tr1ﬂometylsulﬁny1pyr1d1n (2,13g).

2-hydroxy-3-nitro-5-triflometylsulfinylpyridin:

o)

'H-NMR(DMSO-Dg) &: 8,67(1H,brs),8,59(1H,brs).
Vi du diéu ché 8(3)

Hdn hop gdm bot st (4,6g), axit axetic (0, 5m1) ruou etylic (20ml) va
nude (15ml) dugc khudy & nhiét d6 70°C va sau do bb sung 2- hydroxy -3-nitro-
5-triflometylsulfinylpyridin (2g) vao hdn hop va hén hop dugc khuay trong thoi
gian 2 gio ¢ nhiét 4o 70°C. Sau khi dé hdn hop phan tng ngudi dén nhiét do
trong phong, hdn hop phéan tng dugc loc qua Celite®. Dich loc thu dugc dugce
o dudi 4p suét giam, dung dich natri bicacbonat trong nudc bdo hoa duogc bd
sung vao hdn hgp va hdn hop dugce chiét bang etyl axetat. Lop hiru co dugce lam
kho trén natri sulfat khan va ¢6 dudi &p suét giam. Chét rén thu duge duge rira
bang tert-butylmetylete thu dugc 3-amino-2-hydroxy-5- -triflometylsulfinyl-
pyridin (1,45g).

3-amino-2-hydroxy-5-triflometylsulfinylpyridin:

'H-NMR(DMSO-Dg) &: 12,23(1H,brs), 7,49(1H,s), 6,68(1H,s), 5,72(2H,brs).
Vi du diéu ché 8(4)

Hon hop gébm 3-amino-2-hydroxy-5-triflometylsulfinylpyridin (0,63g),
axit 3-etylsulfanylpicolinic (0,55g), EDCI hydroclorua (0,68g) va pyridin (20ml)
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duoc khudy trong thoi gian 3 gid & nhiét do trong phong. Nude duge rét vao hén
hop phan ng va hon hop duge khudy trong thoi gian 30 phit & nhiét do trong
phong. Chét rén két ta dugc thu gom bing cach loc va 1am kho dudi ap suét
giam thu dugc 3-etylsulfanyl-N-[2- hydroxy-S -triflometylsulfinylpyridin-3-
yl]picolinamit (sau day dugc goi la “hop chét trung gian M4-617)(0,73g).

Hop chéit trung gian M4-61:

.
S
=
PPy
NS
/
N~ "OH

'H-NMR(DMSO-Dg) 8: 10,83(1H,s), 8,71(1H,s), 8,48(1H,dd), 8,09(1H,d),
7,98(1H,d), 7,65(1H,dd), 2,99(2H,q), 1,31(3H.¢).

Vi du diéu ché 8(5)

Hdn hop gdébm hop chit trung gian M4-61 (0 67g), DMEAD (0,64g),
triphenylphosphin (0, 68g) va THF (40ml) dugc khuay trong thoi gian 3 gio ¢
nhiét do 50°C. Sau khi d& hdn hop phan ung ngu01 dén nhiét do trong phong,
hdn hop phan ung duoc cd dudi 4p sudt giam va bd sung nude vao hdn hop. Sau
d6, hdn hop dugc chiét bing etyl axetat. Lp hu'u co duge rira bang dung dich
amoni clorua trong nuéc bdo hoa va nudc mubi bao hoa, 1am kho trén natri
sulfat khan va c6 duéi 4p sudt giam. Cén duge cho sdc ky cot bang silica gel thu
duoc 2-(3-etylsulfanylpyridin-2-yl)-6-(triflometylsulfinyl)oxazolo[5,4- b]pyridin
(sau day duoc goi la “hop chét 1-617)(0,59g).

Hop chét 1-61:

H3C,
o CH,
g S
F3C/ = | N\ g —/
SN” 0 N

'H-NMR(CDCLy) &: 8,76(1H,d), 8,70(1H,d), 8,64(1H,dd), 7,82(1H,dd),
7,47(1H,dd), 3,09(2H,q), 1,47(3H,q).
Vi dy diéu ché 9

Bd sung axit m—cloperbenzmc (d0 tinh khiét: 65% hodc cao hon, 0,53g)
vao hdn hop gém hop chét 1-61 (0,43g) va cloroform (30ml) dudi diéu kién lam
lanh bing nudc d4 va sau d6 hdn hop duge khudy trong thoi gian 5 gid & nhiét

d6 trong phong. B6 sung natri sulfit trong nudc 10% vao hdn hop phan ung va
sau d6 hdn hop duoc chiét bang cloroform. Lép hitu co duge rira bang dung
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dich natri bicacbonat trong nuéc bdo hoa va lam kho trén natri sulfat khan va c6
duéi 4p sudt giam. Cin dugc cho sic ky cot bang silica gel thu duoc 2-(3-
etylsulfonylpyridin-2-yl)-6-(triflometylsulfinyl)oxazolo[5,4-b]pyridin (sau day
duoc goi 1a “hop chat 1-47)(0,34g).

Hop chét 1-4:

(@)
O
/

'"H-NMR(CDCL) & 9,08(1H,dd), 8,80(1H,d), 8,69(1H,d), 8,60(1H,dd),
7,81(1H,dd), 3,91(2H,q), 1,45(3H,t).

Vi du diéu ché 10

Hbn hop gdm hop chit 1-4 (0,17g), axetonitril (4ml), natri vonfamat
dihydrat (14mg) va dung dich hydro perox1t 30% (4ml) dugc khuay trong thoi
gian 4 gio ¢ nhiét 4o 80°C. Sau khi dé hén horp phan ung ngudi dén nhiét do
trong phong, bd sung nude vao hdn hop. Chét rén két tia duac thu gom béng
cach loc va natri sulfit trong nuéc 10% duoc bd sung véao chét ran. Sau do, hon
hop dugc chiét bang etyl axetat. Lép hitu co dugce rira bang nuée va nude mubi
bao hoa, lam kho trén natri sulfat khan va c¢6 dudi ap suit giam. Cin dugc cho
sdc ky cot béng silica gel thu dugc 2-(3- etylsulfonylpyndm-Z -y1)-6-(triflometyl-
sulfonyl)oxazolo[5,4-b]pyridin (sau day dugc goi 1a “hgp chét 1-57)(0,09g).

Hop chét 1-5:

HyC,
o CHe
\ /7 O//S
- N —
FsC =
ey
N~ O N

'H-NMR(CDCL;) & 9,13(1H,d), 9,09(1H,dd), 8,79(1H,d), 8,60(1H,dd),
7,83(1H,dd), 3,88(2H,q), 1,46(3H,1).

Vi du diéu ché 11(1)

Bb sung natri hydrit (60%, dau) (2,53g) vao hdn hop gbm 3-clo- 2—xyano-
5 tr1ﬂomety1pyr1d1n (10,0g), etyl mercaptan (4,38ml) va DMF (40ml) dudi didu
kién lam lanh bing nuéc d4 va sau d6 hon hop duoc khudy trong thoi gian 2 gity
& nhiét do trong phong. B4 sung nude vao hon hop phan tng va hdn hop duge
chiét bing etyl axetat. Lop hitu co dugc rira bang dung dich natri bicacbonat
trong nudc bdo hoa, sau d6 1a nudce mudi bdo hoa, 1am kho trén natri sulfat khan
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va ¢b duéi 4p suat giam. Cin dugc cho séc ky cot bang silica gel thu dugc 2-
xyano-3-etylsulfanyl-5-triflometylpyridin (9,25g).

2-xyano-3-etylsulfanyl-5-triflometylpyridin:

\—7

H-NMR(CDCI3) 8: 8,68(1H,s), 7,88(1H,s), 3 13(2H,q) 1,44(3H,t).
Vi du diéu ché 11(2)

B6 sung 2-xyano-3-etylsulfanyl-5-triflometylpyridin (6,0g) vao hon hop
gbm axit sulfuric ddm ddc (30ml) va nudce (10ml) va sau do hdn hop duoc khuay
trong thoi gian 2 gid ¢ nhiét do 130°C. Sau khi dé hén hop phan Ung ngu01 dén
nhiét do trong phong, hdn hop phéan ung duogc lam lanh bang nuée d4, bd sung
nude (200ml) vao hdn hgp va sau do hén hop dugc khudy trong thoi gian 30
phut & nhiét do trong phong. Chét rén két tia duoc thu gom bang céch lgc, rira
bang nudc va lam khd dudi éap suit giam thu dugc axit 3-etylsulfanyl-5-
triflometylpicolinic (6,74g).

Axit 3-etylsulfanyl-5-triflometylpicolinic:

HaC

\

CH,
S

)
\ CF3
HO N /

'H-NMR(CDCls) &: 8,55(1H,s), 7,92(1H,s), 3,02(2H,d), 1,47(3H,t).
Vi du diéu ché 11(3)

Hon hop gdm 3-amino-2-hydroxy-5-triflometylsulfinylpyridin (0,67g),
axit 3-etylsulfanyl- 5-triﬂomety1picolinic (0,75g), EDCI hydroclorua (0,68g) va
pyridin (20ml) duoc khudy trong thoi gian 1,5 gio & nhiét do trong phong. Nuéc
duoc rét vao hdn hop phan ung va sau d6 hdn hop dugc khudy trong thoi gian
15 phat ¢ nhiét do trong phong. Chét rén két tia duge thu gom bing cach loc va
lam khé duéi ap suat giam thu duge 3-etylsulfanyl-5-triflometyl-N-[2- hydroxy-
5-triflometylsulfinylpyridin-3-yl]picolinamit (sau day duoc goi la “hop chit
trung gian M4-65")(1,28g). '

Hop chét trung gian M4-65:
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CH,
S CF
Z 3
LMK
8
PG N
NZ o

'H-NMR(CDCls) &: 10,99(1Hs), 8,90(1H,s), 8,68(1H,s), 7.91(1H,s), 7,81(1H,s),
3,02(2H,q), 1,48(3H,1).

Vi du diéu ché 11(4)

Hén hop gdm hop chét trung gian M4-65 (1,24g), DMEAD (1,01g),
triphenylphosphin (1, O6g) va THF (40ml) dugc khuay trong thoi gian 3 gio ¢
nhiét do 50°C. Sau khi dé hdn hop phan ung ngu01 dén nhiét do trong phong,
hdn hop phén ting dugce cd dudi ap suét giam va bd sung nude vao hdn hop. Sau
d6, hdn hop duoc chiét bing etyl axetat. Lép hu’u co duoc rira bang dung dich
amoni clorua trong nudc bdo hoa va nudc mubi bdo hoa, lam khé trén natri
sulfat khan va cd dudi ap sudt giam. Cn duge cho sdc ky cot bang silica gel thu
dugce 2-(3 -etylsulfanyl-S-triﬂometylpyridin-2-yl)—6-(triﬂometylsulﬁnyl)oxazolo-
[5,4-b]pyridin (sau day dugc goi 1a “hop chét 1-65”) (0,94¢g).

Hop chét 1-65:

HyC,
CH,
SS? s
FRCY N /T
| \ ) CF3
N~ O N

'H-NMR(CDCly) 8: 8,83(1H,d), 8,81(1H,d), 8,75(1H,d), 7.97(1H,d), 3,13(2H,q),
1,51(3H,0).

Vi du diéu ché 12

B6 sung axit m- cloperben201c (do tinh khiét: 65% hoic cao hon, 0,77g) vao hén
hop gdm hop chit 1-65 (0,74g) va cloroform (30ml) dudi diéu kién 1am lanh
bing nudc d4 va sau d6 hdn hop duge khudy trong thoi gian 4 gid & nhiét do
trong phong. B6 sung natri sulfit trong nuéc 10% vao hdn hop phan ung va sau
d6 hdn hop duge chiét biang cloroform. Lép hitu co duge rira bing dung dich
natri bicacbonat trong nudc bdo hoa va lam kho trén natri sulfat khan va c6 dudi
4p suédt giam. Cin dugc cho sic ky cot bang silica gel thu dugc 2-(3-
etylsulfonyl-5-triflometylpyridin-2-y1)-6-(triflometylsulfinyl)oxazolo[5,4-
b]pyridin (sau day dugc goi 1a “hop chét 1-147)(0,75g).

Hop chét 1-14:
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HsC,
1 =S
.S N ©
FaC = N —
| \ /) CFs
N~ O N

'H-NMR(CDClL;) &: 9,31(1H,d), 8,84-8,81(2H,m), 8,73(1H,d), 3,98(2H,q),
1,49(3H,0).

Vi du diéu ché 13

Hdn hop gdm hop chit 1-14 (0,38g), axetonitril (4ml), natri vonfamat
dihydrat (27mg) va dung dich hydro perox1t 30% (4ml) dugc khuay trong thoi
gian 4,5 gio & nhiét d¢ 80°C. Sau khi dé hén hop phan ung ngudi dén nhiét do
trong phong, bd sung nude vao hon hop. Sau do, chét rén két tia duoc thu gom
bang céch loc, bd sung natri sulfit trong nude 10% vao hdn hop va sau d6 hon
hop duoc chiét bang etyl axetat. Lp hitu co dugc rira bang nude va nude mudi
bao hoa, 1am kho trén natri sulfat khan va c6 duéi ap suét giam. Cin dugc cho
sic ky cot bang silica gel thu dugc 2-(3-etylsulfonyl- -5-triflometylpyridin-2 -yl)
6-(triflometylsulfonyl)oxazolo[5,4-b]pyridin (sau day duoc goi la “hop chét 1-
157)(0,21g).

Hop chit 1-15:

H3C,
o, Stz
\ /7 O//S
- = N —
FsC
3 - | \>—€t/>—c|:3
N~ O N

'H-NMR(CDCl;) & 9,32(1H,d), 9,17(1H,d), 8,85-8,82(2H,m), 3,95(2H,q),
1,50(3H,1).

Vi du diéu ché 14(1)

B sung axit m-cloperbenzoic (d¢ tinh khiét: 65% hodc cao hon, 6,33g) vao hdn
hop gbém 4- (tr1ﬂometylsulfanyl)phenol (4,85g) va cloroform (100ml) dudi didu
kién lam lanh bang nuéc d4 va sau d6 hdn hop duoc khudy trong thoi gian 4 gidy
duéi didu kién 1am lanh bang nudc da. B sung natri sulfit trong nuge 10% vao
hdn hop phan tmg va sau d6 hdn hop duge chiét bing etyl axetat. Lép hitu co
duoc rira bang dung dich natri bicacbonat trong nuéc bdo hoa va 1am kho trén
magie sulfat khan va cd dudi ap sudt giam. Chét ran thu dugc duoc thu gom
béng cach loc, rira béng hexan thu dugc 4-(triflometylsulfinyl)phenol (5,16g).

4-(triflometylsulfinyl)phenol:
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O

.S
OH

'H-NMR(CDCl;) &: 7,70(2H,d), 7,06(2H,d).

4-(triflometylsulfinyl)phenol cling c6 thé duge didu ché bing phuong phap sau
day:

B sung dung dich hydro peroxit 35% (1,26g) vao hdn hop gdm 4-
(triflometylsulfanyl)phenol (5 0g) va 50% axit sulfuric (10,1g) & nhiét do 70°C
va sau d6 hdn hop dugc khudy trong thoi gian 1 gio ¢ nhiét d6 70°C. B6 sung
dung dich hydro peroxit 35% (0,50g) vao hdn hop phan tng & nhiét 46 70°C va
sau d6 hdn hop duoc khudy trong thoi gian 1 gior ¢ nhiét do 70°C. B6 sung dung
dich hydro peroxit 35% (0,26g) vao hdn hop phan g & nhiét 46 70°C va sau do
hdn hop duge khudy trong thoi gian 1 gid & nhiét do 70°C. Bé sung dung dich
hydro peroxit 35% (0,6g) vao hon hop phéan tmg & nhiét d6 70°C va sau do hoén
hop dugc khudy trong thoi gian 30 phat ¢ nhiét 4o 70°C. Sau khi dé hdn hop
phan Ung ngudi dén nhiét d6 trong phong, bd sung dung dich natri bicacbonat
vao hdn hop, va sau d6 hdn hop dugce chiét bang etyl axetat va 1am kho trén
magie sulfat khan va c6 dudi ap sudt giam. Chét rén thu duge duge thu gom
béng céch loc, rira bang hexan thu duogc 4-(triflometylsulfinyl)phenol (4,62g, do
tinh khiét: 93,6% duoc tinh bdi phan trdm dién tich ctia LC).

Vi du didu ché 14(2)

Bé sung axit nitoric (0,29g) va c6 axit sulfuric (160ul) vao hén hop gém
4- (trlﬂometyIsulﬁnyl)phenol (0,42g) va axit axetic (4ml) va sau do hdén hop
dugc khudy trong thoi glan 8 gio & nhiét do trong phong Rét nude da Vao hdn
hop phan g va chat rén két tia duoc thu gom bang cach loc. Chét rin duoc
rira bang nudc va lam kho dudi ép sudt giam thu duge 2-nitro-4-(triflometyl-
sulfinyl)phenol (0,28g).

2-nitro-4-(triflometylsulfinyl)phenol:

O

1
OH

'H-NMR(CDCl5) 8: 10,97(1H,s), 8,59(1H,d), 8,00(1H,dd), 7,45(1H,d).
Vi du diéu ché 14(3)

Hdn hop gdm 2-nitro-4-(triflometylsulfinyl)phenol (5,0g), paladi cacbon
(Pd 5%)(0,50g) va rugu etylic (65ml) dugc khudy trong thoi gian 6 gid & nhiét
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d6 35°C duéi khi quyén hydro. Sau khi d& hdn hop phan 1'Ing ngudi dén nhiét do
trong phong, hdn hop phén tng duoc loc qua Celite®. B6 sung nudc vao dich
loc va sau d6 hdn hop dugc chiét bang etyl axetat. Lop hiru co du’oc rira bang
nudc, 1am kho trén natri sulfat khan va c¢6 dudi 4p sudt giam. Chét rén thu dugc
duoc rta bing cloroform thu dugc 2-amino-4-(triflometylsulfinyl)phenol

(3,87g).
2-amino-4-(triflometylsulfinyl)phenol:

'H-NMR(DMSO-D) &: 10,30(1H,brs), 7,06(1H,d), 6,91(1H,dd), 6,87(1H,d),
5,18(2H,brs). '

Vi du diéu ché 14(4)

B sung thionyl clorua (0,8ml) vao hdn hop gom axit 3- etylsulfanyl—
picolinic (1,0g), toluen (12ml) va DMF (0,1ml) duoi didu kién 1am lanh bing
nuée da va sau d6 hdn hop duge khuay & nhiét 6 100°C trong thoi gian 4 gio.
Sau khi dé hdn hop phan ung ngu01 dén nhiét do trong phong, hdn hgp phan tmg
duoc cd dudi 4p sudt giam. Bb sung THF (8ml) vao hdn hop phan tmg va hdn
hop dugce bd sung vao hoén hop gbm 2-amino-4-(triflometylsulfinyl)phenol
(1,23g) va THF (12ml) va khudy trong thoi gian 2 gio & nhiét d¢ trong phong.
Bb sung nudc vao hdn hop phan g va hdn hop duoc chiét bing etyl axetat.
L&p hitu co duoc rira bing dung dich natri bicacbonat trong nudc bédo hoa va
nuée mudi bdo hoa, 1am khd trén natri sulfat khan va c6 dudi ap sudt giam thu
dugc 3-etylsulfanyl-N-[2-hydroxy-5- ~(triflometylsulfinyl)phenyl]picolinamit (sau
day dugc goi 1a “hop chat trung gian M4-63”) (2,07g).

Hop chét trung gian M4-63:

'H-NMR(DMSO-Dy) &: 10,67(1H,s), 8,90(1H,d), 8,48(1H,dd), 7,97(1H,dd),
7,64(1H,dd), 7,52(1H,dd), 7,22(1H,d), 2,98(2H,q), 1,31(3H,1).

Vi duy didu ché 14(5)
Hén hop gdém hop chét trung gian M4-63 (0,60g), DMEAD (0,52g),
triphenylphosphin (0,56g) va THF (12ml) dugc khudy & nhiét d6 50°C trong thoi
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gian 2,5 gio. Sau khi dé hon hop phan ung ngu01 dén nhiét do trong phong, hdn
hop phan tmg dugc cd dudi ap sut giam va bd sung nudc vao hdn hop. Sau do,
hdon hop dugc chiét bing etyl axetat. Lép huu co dugc rira bang dung dich
amoni clorua trong nudc bdo hoa va nudc mudi bao hoa, lam kho trén natri
sulfat khan va cd duéi 4p suét giam. Cén duge cho sdc ky cot bang silica gel thu
duge 2-(3-etylsulfanylpyridin-2-yl)-5-(triflometylsulfinyl)benzoxazol (sau day
duoc goi 1a “hop chat 1-63”) (0,51g).

Hop chét 1-63:

'H-NMR(CDCl;) & 8,61(1Hdd), 8239(1Hs), 7,93(1Hd), 7,88(1H,d),
7,81(1H,dd), 7,45(1H,dd), 3,08(2H,q), 1,48(3H.t).

Vi du diéu ché 15

B6 sung axit m-cloperbenzo1c (do tinh khiét: 65% hosc cao hon, 1,42g)
vao hon horp gdm hop chat 1-8 (915mg) va cloroform (8,5ml) va sau d6 hdn hop
dugc khudy trong thdi gian 4 ngdy ¢ nhiét d6 trong phong. Bé sung dung dich
natri thiosulfat trong nudc 10% vao hén hop phéan tmg va sau d6 hdn hop duge
khudy trong thoi gian 10 phit ¢ nhiét do trong phong. Ldp hiru co dugc rira
bing dung dich natri bicacbonat trong nudc bdo hoa, sau do la nudc va dung
dich natri clorua trong nuéc bdo hoa, 1am khé trén magie sulfat khan va c6 dudi
4p suét giam. Cin dugc cho sic ky cot bang silica gel thu duge 2-(3-etyl-
sulfonyloxypyridin-2-yl)-5-(triflometylsulfonyl)benzoxazol (sau ddy duoc goi la
“hop chét 1-76”)(117mg).

Hop chét 1-76:

'H-NMR(CDCLy) &: 8,58(1H,d), 8,54(1H,dd), 8,18(1H,dd), 7,99-7,93(2H,m),
7,73(1H,dd), 3,56(2H,q), 1,38(3H,t).

Vi du didu ché 16(1)
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B sung DMF (0,003g) vao huyén phu cua axit 3-etylsulfonylpicolinic
(1,00g) trong toluen (5Sml) va sau do bing cach nhé giot thionyl clorua (1,12g)
vao hon hop & nhiét do trong phong. Sau do, hdn hop duoc khuay & nhiét do
75°C trong thoi gian mdt gid va sau d6 dung moi dugc loai bo bing cach cho
bay hoi thu dugc clorua cia axit 3-etylsulfonylpicolinic (1,06g).

Clorua cua axit 3-etylsulfonylpicolinic:

'H-NMR(CDCl;) & 8,94(1H,dd), 8,42(1H,dd), 7,73(1H,dd), 3,47(2H,q),
1,37(3H,1).

B6 sung nhé giot dung dich clorua cua axit 3-etylsulfonylpicolinic trong
THF (2ml) vao dung dich gdm 2-amino-4- (trlﬂometylsulﬁnyl)phenol (0,93g)
trong THF (5ml) duéi diéu kién 1am lanh bing nudc da va sau do hdn hop duoc
khuay trong thoi gian 18 gi¢ ¢ nhiét d6 trong phong. Hon hop phan mg duoc
dap tit bang nudc, trung hoa bang dung dich natri bicacbonat trong nudc bio
hoa va sau do6 chiét bing etyl axetat. Lop hitu co dugce ria bang dung dich natri
bicacbonat trong nudc bdo hoa, sau do 1a nude va nudce mudi bdo hoa va sau d6
hdn hop duoc larn kho trén magie sulfat khan va c6 dudi ap sudt giam. Cin thu
duoc duge cho sic ky cot silica gel thu duge 3-etylsulfonyl-N-[2- hydroxy-S-
(triflometylsulfinyl)phenyl]picolinamit (sau ddy dugc goi 1a “hop chét trung
gian M4-97)(1,50g).

Hop chét trung gian M4-9:

'H-NMR(DMSO-dg) &: 10,29(1H,s), 8,95(1H,d), 8,67(1H,s), 8,44(1H.d),
7,87(1H,dd), 7,56(1H,d), 7,21(1H,d), 3,70(2H,q), 1,19G3H,}).
Vi du diéu ché 16(2)

Bb sung monohydrat clia axit p-toluensulfonic (0, 45g) vao huyén phu
cta hop chét trung gian M4-9 (0,50g) trong xylen (5ml). Hon hop dugce khudy &

nhiét d6 hdi luu trong thoi gian 8 g10 bang cach sir dung thiét bi Dean-Stark. Sau
khi d& ngudi hdn hop phan Umg, bd sung dung dich natri bicacbonat trong nuéc
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bdo hoa vao hdn hop va sau d6 hdn hop duge chiét bing etyl axetat. Lop hiru co
duge rira bing dung dich natri bicacbonat trong nuéce bo hoa, sau d6 14 nude va
nudc mudi bio hoa. Sau d6, hdn hop duge 1am khd trén magie sulfat khan va c6
duéi 4p suit giam. Cin thu dugc duge cho sic ky cot silica gel thu duge hop
chét 1-9 (0,38g).

Vi du didu ché 17(1)

B6 sung dung dich hydro peroxit 35% (4,99g) vao hdn hop gdém 4-
(trlﬂometylsulfaml)phenol (10, Og) va natri vonfamat dihydrat (0,86g) & nhiét do
70°C va sau d6 hdén hop dugc khudy trong thoi gian 30 phut & nhiét do 70°C. Bb
sung dung dich hydro peroxit 35% (5,0g) vao hdn hop phan tng & nhiét do 70°C
va sau d6 hdn hop duge khudy trong thoi gian 1 gid & nhiét do 80°C. B6 sung
dung dich hydro peroxit 35% (2,0g) vao hdn hop phan tmg & nhiét do 80°C va
sau d6 hon hop duoc khudy trong thoi gian 3 gitr & nhiét d6 80°C. B6 sung dung
dich hydro peroxit 35% (1,0g) vao hdn hop phan tng & nhiét do 80°C va sau do
hdn hop dugc khuay trong thoi gian 3 gi¢ ¢ nhiét d6 80°C. Sau khi dé hdn hop
phan ung ngudi dén nhiét do trong phong, bb sung dung dich natri sulfit trong
nude vao hon hop. Chét rén két tia dugc thu gom bang cach loc va c¢b dudi ap
sudt giam thu dugc 4-(triflometylsulfonyl)phenol (10,81g).

4-(triflometylsulfonyl)phenol:

N

_S
OH

'H-NMR(CDCl;) &: 7,95-7,91(2H,m), 7,08-7,04(2H,m), 6,34(1H,s).
Vi du diéu ché 17(2)

B6 sung axit nitoric 65% (1,90ml) & nhiét do 50°C vao hén hop gbém 4-
(tr1ﬂometylsulfonyl)phenol (5,0g) va axit axetic (20ml) va sau d6 hon hop duge
khudy trong thoi gian 9 gio & nhiét do 50°C va khudy trong thoi gian 2 gio ¢
nhiét d6 60°C. B sung axit nitoric 65% (1,26ml) vao hon hop phan tmg & nhiét
dd 60°C va sau d6 hdn hop dugce khudy trong thoi gian 1 gid ¢ nhiét d6 60°C va
khudy trong thO‘l glan 8 gid & nhiét d6 70°C. Nudc d4 duoc rot Vao hdn hop phan
g va chat rén két tha duge thu gom bang céach loc. Chét rén dugc rira bang
nude va 1am kho dudi 4p sudt giam thu duge 2-nitro-4-(triflometylsulfonyl)-
phenol (4,98g).

2-nitro-4-(triflometylsulfonyl)phenol:

\ 7/

OH
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'H-NMR(CDCL) 8: 11,22(1H,s), 8,85(1H,d), 8,18(1H,dd), 7,47(1H,d).
Vi du didu ché 17(3)

Hdn hop gdm 2-nitro-4-(triflometylsulfonyl)phenol (4,5g), paladl cacbon
(Pd 5%)(1,37g), axit axetic (0,05ml) va ruou etylic (45,6ml) duoc khudy trong
thoi gian 9 g10 & nhiét d6 40°C dudi khi quyén hydro. Sau khi dé hdn hop phan
ung ngudi dén nhiét do trong phong, hdn hop phan ting dugc loc qua Celite® va
dich loc dugc c6 dudi ap suét giam. Chét rén thu dugc dugc rira bang toluen thu
dugc 2-amino-4-(triflometylsulfonyl)phenol (3,78g).

2-amino-4-(triflometylsulfonyl)phenol:

\ 7/

P H
R S
OH

'H-NMR(DMSO-d¢) &: 11,11(1H,brs), 7,25-7,14(2H,m), 6,98-6,93(1H,m),
5,38(2H,brs).

Vi du diéu ché 17(4)

Hoa tan 2-amino-4-(triflometylsulfonyl)phenol (0,60g) vao THF (4,22g)
va sau d6 bd sung nhé giot clorua cia axit 3- etylsulfonylplcohmc (0,59g) tan
trong THF (3,63g) dugc vao hdn hop & nhiét do nam trong khoang tir 20 dén

25°C. Sau d6, hdn hop duoc khudy trong thoi gian 2 gid ¢ nhiét d6 trong phong
va sau d6 dung méi dugc loai bo bing cach cho bay hoi. Chét rén két tha dugc
thu gom bing cach loc va 1am kho dudi ap suét giam thu dugc 3-etylsulfonyl-N-
[2- hydroxy-S (tr1ﬂometylsulfonyl)phenyl]plcolmamlt (sau day duoc goi 1a “hop
chét trung gian M4-10)(1,09g, do tinh khiét: 86% dugc tinh bing 'H-NMR).

Hop chét trung gian M4-10:

c:H2

S
I
\\ // p

'H-NMR(DMSO-dg) &: 12,35(1H,br.s), 10,44(1H,s), 8,96(1H,dd), 8,85(1H,d),
8,44(1H,dd), 7,87(1H,dd), 7,81(1H,dd), 7,31(1H,d), 3,68(2H,q), 1,193H,1).
Vi du diéu ché 17(5)

Bé sung monoclobenzen (7,23g) va monohydrat cua axit p-
toluensulfonic (O 52g) vao hop chét trung gian M4-10 (0,60g) va sau d6 hdn hop
duge hdi luu bang cach gia nhiét trong thoi gian 17 gid. Sau khi dé hdn hop
phan tng ngudi dén nhiét do trong phong, bd sung nudc vao hdn hop. Bd sung
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etyl axetat (40ml) vao hdn hop va sau d6 16p hitu co dugc rira hai 14n bing nuéc,
sau d6 1a dung dich natri bicacbonat trong nudc bdo hoa va nude mubi bio hoa.
Lép hitu co duge 1am kho trén magie sulfat khan va c6 dudi ap sudt giam. Cin
duoc cho sc ky cot bang silica gel thu dugc hop chét 1-10 (0,35g).

Céc hop chit nhu dugc mb ta trong vi du didu ché va céc hop chit duoc
diéu ché theo cung cich nhu trong cac vi du diéu ché dugc liét ké trong céc bang
duoc thé hién duéi day.

Hop chét c6 cong thirc (1):

HC,
CH,
/
R (0)S
(O)mS N —
" /| S—4 p Rt (M
A 0 N

trong d6 A', R!, R%, n va m la sy phéi hop bt ky trong s6 céc phbi hop duge
liét ké trong céac bang tu 3 dén 5.
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Bang 3

CF;
CF;
CF;
CF;
CF;
CF;
CF;

CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;

CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;

CF;
CF;

CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
Cl

Cl

Cl

Cl

Cl

Al

CH
CH
CH
CH
CH

CH
CH
CH
CH
CH

Hop chét

1-1

1-2
1-3

1-4

1-5

1-6

1-7

1-8

1-9

1-10
1-11
1-12
1-13
1-14
1-15
1-16
1-17
1-18
1-19
1-20
1-21
1-22
1-23
1-24
1-25
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Bang 4
Hop chét Al R' R® n m
1-26 CH Cl CF; 0 0
1-27 CH Cl CF; 1 0
1-28 CH Cl CF; 2 0
1-29 CH Cl CF; 2 1
1-30 CH Cl CF; 2 2
1-31 N Br CF; 0 0
1-32 N Br CF; 1 0
1-33 N Br CF; 2 0
1-34 N Br CF; 2 1
1-35 N Br CF; 2 2
1-36 CH Br CF; 0 0
1-37 CH Br CF; 1 0
1-38 CH Br CF; 2 0
1-39 CH Br CF; 2 1
1-40 CH Br CF; 2 2
1-41 N H CF,CF; |0 0
1-42 N H CF,CF; |1 0
1-43 N H CF,CF; |2 0
1-44 N H CF,CF; |2 1
1-45 N H CF,CF; |2 2
1-46 CH H CF,CF; |0 0
1-47 CH H CF,CF; |1 0
1-48 CH H CF,CF; |2 0
1-49 CH H CF,CF; |2 1
1-50 CH H CF,CF; |2 2
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Bang 5
Hop chét Al R! R? n m
1-51 N CF; CF,CF; |0 0
1-52 N CF; CF,CF; |1 0
1-53 N CF; CF,CF; |2 0
1-54 N CF; CF,CF; |2 1
1-55 N CF; CF,CF; |2 2
1-56 CH CF; CF,CF; |0 0
1-57 CH CF; CF,CF; |1 0
1-58 CH CF; CF,CF; |2 0
1-59 CH CF; CF,CF; |2 1
1-60 CH CF; CF,CF; |2 2
1-61 N H CF; 0 1
1-62 N H CF; 0 2
1-63 CH H CF; 0 1
1-64 CH H CF; 0 2
1-65 N CF; CF; 0 1
1-66 N CF; CF; 0 2
1-67 CH CF; CF; 0 1
1-68 CH CF; CF; 0 2
1-93 CH Cl CF; 1 1
1-94 CH Cl CF; 0 1
1-95 CH F CF; 0 0
1-96 CH F CF; 2 0
1-97 CH F CF; 2 2
1-98 CH H CF; 1 2
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Hop chét c6 cong thirc (1A):

HaC,
CH
Rs Osg
0=$ NO V=
7 /I »_g}w (1A)

trong d6 R' va R? 14 sy phéi hop bét ky trong sb cac phéi hop dugc liét ké trong
bang 6.

Bang 6

Hop chét R R?

1-69 H CF;
1-70 CF; CF;
1-71 Cl CF;
1-72 Br CF;
1-73 H CF,CFs;
1-74 CF; CF,CF;

Hop chit c6 cong thic (1B):

trong do A', R! va R? 1a su phdi hop bat ky trong s6 cac phdi hop duoc liét ké
trong bang 7.
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Bang 7
Hop chét Al R' R?
1-75 N H CF;
1-76 CH H CF;
1-77 'IN CF; CF;
1-78 CH CF; CF;
1-79 N Cl CF;
1-80 CH Cl CF;
1-81 N Br CF;
1-82 CH Br CF;
1-83 N H CF,CFs;
1-84 CH H CF,CFs;
1-85 N CF; CF,CF;
1-86 CH CF; CF,CFs;
Hop chit c6 cong thire (1C):
H3C,
e O
N 0] N
Y

trong d6 R' va R’ 1a sy phéi hop bat ky trong sb céc phéi hop duoc liét ké trong
bang 8.
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Bang 8

Hop chét R R?

1-87 H CF;
1-88 CF; CF;
1-89 Cl CF;
1-90 Br CF;
1-91 H CF,CF;
1-92 CF; CF,CF;

Sau day, Dir liéu 'H-NMR cua cac hop chét nay dugc liét ké trong cac
bang tir 3 dén 8 dugc thé hién.

Hop chit 1-26:

'H-NMR(CDCL;) 8: 8,50(1H,dd), 8,26(1H,s), 7,74-7,703H,m), 3,07(2H,q),
1,50(3H,0).

Hop chét 1-28:

'H-NMR(CDCL) & 8,96(1H,d), 8,59(1H,d), 8,19(1Hd), 7,79(1H,dd),
7,74(1H,d), 4,08(2H,q), 1,46(3H,1).

Hop chét 1-29:

'H-.NMR(CDCl;) & 8,97(1H,dd), 8,60(1H,dd), 836(1Hys), 7,94(1H,d),
7,89(1H,d), 4,07(2H,q), 1,47GH,1).

Hop chét 1-30:

'H-NMR(CDCL;) & 8,99(1H,d), 8,60(1H,d), 8,59(1Hd), 8,18(1H.dd),
7,98(1H,dd), 4,04(2H,q), 1,47(GH,¢).

Hop chét 1-46:

'H-.NMR(CDCly) & 8,59(1H,dd), 8,26(1H,d), 7,79(1H,dd), 7,74(1H,d),
7,70(1H,dd), 7,43(1H,dd),3,07(2H,q), 1,48(3H,¢).

Hop chét 1-48:

'H-NMR(CDCL;}) & 9,03(1H,dd), 8,61(1H,dd), 8,18(1H,s), 7,79-
7,71(3H,m),4,04(2H,q), 1,43(3H,1).

Hop chét 1-49:
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'H-NMR(CDCL) &: 9,05(1H,dd), 8,62(1H,dd), 836(1H,d), 7,94(1H,dd),
7,88(1H,d), 7,78(1H,dd), 4,02(2H,q), 1,44(3H.,1).

Hop chét 1-50:

'H-NMR(CDCL) &: 9,06(1H,dd), 8,62(1H,dd), 8,58(1H,d), 8,17(1H,dd),
7,97(1H,d), 7,80(1H,dd),3,99(2H,q), 1,45(3H,¢t).

Hop chét 1-64:

'H-NMR(CDCL;) §: 8,66(1H,d), 8,61(1H,dd), 8,12(1H,dd), 7,98-7,92(1H,m),
7,82(1H,dd), 7,47(1H,dd), 3,09(2H,q), 1,49(3H,t).

Hop chéit 1-94:

'H-.NMR(CDCL) & 8,52(1H,d), 8,39(1Hd), 7,93(1Hd), 7,88(1H,dd),
7,74(1H,d), 3,08(2H,q), 1,51(3H,t).

Hop chéit 1-95:

'H-NMR(CDCL;) 8: 8,42(1H,d), 8,26(1H,s), 7,73-7,71(2H,m), 7,48(1H,dd),
3,05(2H,q), 1,50(3H,1).

Hop chét 1-96:

H-NMR(CDCL;) & 8,88(1H,d), 834(1H,dd), 8,19(1Hd), 7,78(1H,dd),
7,74(1H,d), 4,08(2H,q), 1,45GH,¢).

Hop chét 1-97:

'H-NMR(CDCL) & 8,90(1H,d), 8,59(1H,d), 8,35(1H,dd), 8,18(1H,dd),
7,97(1H,d), 4,04(2H,q), 1,47GH,1).

Hop chét 1-98:

'H-NMR(CDCL) &: 8,96(1H,dd), 8,70(1H,dd), 8,61(1H,d), 8,18(1H,dd), 8,10-
7,96(1H,m), 7,82(1H,dd), 3,62-3,45(1H,m), 3,17-2,99(1H,m), 1,43(3H,1).

Hop chét c6 cong thirc (M4):

oH
R? (O)S~ R
| H
(OmS~ 7 | NS SN (M 4)
\A1 Cl) O
H

trong d6 A', R', R?, n va m 1a sy phdi hop bat ky trong sb cac phdi hop dugc
liét ké trong céc bang tir 9 dén 11.
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Bang 9
Hop chét trung gian Al R R’ n m
M4-1 N H CF; 0 0
M4-2 N H CF; 1 0
M4-3 N H CF; 2 0
M4-4 N H CF; 2 1
M4-5 N H CF; 2 2
M4-6 CH H CF; 0 0
M4-7 CH H CF; 1 0
M4-8 CH H CF; 2 0
M4-9 CH H CF; 2 1
M4-10 CH H CF; 2 2
M4-11 N CF; CF; 0 0
M4-12 N CF; CF; 1 0
M4-13 N CF; CF; 2 0
M4-14 N CF; CF; 2 1
M4-15 N CF; CF; 2 2
M4-16 CH CF; CF; 0 0
M4-17 CH CF; CF; 1 0
M4-18 CH CF; CF; 2 0
M4-19 CH CF; CF; 2 1
M4-20 CH CF; CF; 2 2
M4-21 N Cl CF; 0 0
M4-22 N Cl CF; 1 0
M4-23 N Cl CF; 2 0
M4-24 N Cl CF; 2 1
M4-25 N Cl CF; 2 2
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Bang 10
Hop chét trung gian Al R! R? n m
M4-26 CH Cl CF; 0 0
M4-27 CH Cl CF; 1 0
M4-28 CH Cl CF; 2 0
M4-29 CH Cl CF; 2 1
M4-30 CH Cl CF; 2 2
M4-31 N Br CF; 0 0
M4-32 N Br CF; 1 0
M4-33 N Br CF; 2 0
M4-34 N Br CF; 2 1
M4-35 N Br CF; 2 2
M4-36 CH Br CF; 0 0
M4-37 CH Br CF; 1 0
M4-38 CH Br CF; 2 0
M4-39 CH Br CF; |2 1
M4-40 CH Br CF; 2 2
M4-41 N H CF,CF; |0 0
M4-42 N H CF,CF; |1 0
M4-43 N H CF,CF; |2 0
M4-44 N H CF,CF; |2 1
M4-45 N H CF,CF; |2 2
M4-46 CH H CF,CF; |0 0
M4-47 CH H CF,CF; |1 0
M4-48 CH H CF,CF; |2 0
M4-49 CH H CF,CF; |2 1
M4-50 CH H CF,CF; |2 2
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Bang 11
Hop chét trung gian Al R' R? n m
M4-51 N CF; CF,CF; |0 0
M4-52 N CF; CF,CF; |1 0
M4-53 N CF; CF,CF; |2 0
M4-54 N CF; CF,CF; |2 1
M4-55 N CF; CF,CF; |2 2
M4-56 CH CF; CF,CF; |0 0
M4-57 CH CF; CF,CF; |1 0
M4-58 CH CF; CF,CF; |2 0
M4-59 CH CF; CF,CF; |2 1
M4-60 CH CF; CF,CF; |2 2
M4-61 N H CF; 0 1
M4-62 N H CF; 0 2
M4-63 CH H CF; 0 1
M4-64 CH H CF; 0 2
M4-65 N CF; CF; 0 1
M4-66 N CF; CF; 0 2
M4-67 CH CF; CF; 0 1
M4-68 CH CF; CF; 0 2
Hop chét ¢ cong thic (M6):
(O)mF‘S{2 A~ N ! —

trong do ALRL R, mva V' lasu phdi hop bét ky trong s6 cac phdi hop duge
liét ké trong cac bang tir 12 dén 14.
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Bang 12
Hop chét trung gian Al R' R* m V!
Mo6-1 N H CF; 0 F
Me6-2 N H CF; 1 F
M6-3 N H CF; 2 F
Mo-4 CH H CF; 0 F
M6-5 CH H CF; 1 F
M6-6 CH H CF; 2 F
M6-7 N CF; CF; 0 F
Mo6-8 N CF; CF; 1 F
M6-9 N CF; CF; 2 F
M6-10 CH CF; CF; 0 F
Meo-11 CH CF; CF; 1 F
Mb6-12 CH CF; CF; 2 F
M6-13 N Cl CF; 0 F
Mo-14 N Cl CF; 1 F
Mo6-15 N Cl CF; 2 F
Mo6-16 CH Cl CF; 0 F
Mo6-17 CH Cl CF; 1 F
Mo-18 CH Cl CF; 2 F
M6-19 N Br CF; 0 F
M6-20 N Br CF; 1 F
Mo6-21 N Br CF; 2 F
Me6-22 CH Br CF; 0 F
M6-23 CH Br CF; 1 F
Mo6-24 CH Br CF; 2 F
M6-25 N H CF,CF; |0 F
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Bang 13

Hop chét trung gian Al R R’ m V!
M6-26 N H CF,CF; |1 F

M6-27 N H CF,CF; |2 F

M6-28 CH H CF,CF; |0 F

M6-29 CH H CF,CF; |1 F

M6-30 CH H CF,CF; |2 F

Mé6-31 N H CF; 0 Cl
M6-32 N H CF; 1 Cl
M6-33 N H CF; 2 Cl
M6-34 CH H CF; 0 Cl
M6-35 CH H CF; 1 Cl
M6-36 CH H CF; 2 Cl
M6-37 N CF; CF; 0 Cl
M6-38 N CF; CF; 1 Cl
M6-39 N CF; CF; 2 Cl
M6-40 CH CF; CF; 0 Cl
M6-41 CH CF; CF; 1 Cl
M6-42 CH CF; CF; 2 Cl
M6-43 N Cl CF; 0 Cl
M6-44 N Cl CF; 1 Cl
M6-45 N Cl CF; 2 Cl
M6-46 CH Cl CF; 0 Cl
M6-47 CH Cl CF; 1 Cl
M6-48 CH Cl CF; 2 Cl
M6-49 N Br CF; 0 Cl
M6-50 N Br CF; 1 Cl
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Béang 14
Hop chit trung gian A R’ R’ m V!
Me6-51 N Br CF; 2 Cl
M6-52 CH Br CF; 0 Cl
M6-53 CH Br CF; 1 Cl
M6-54 CH Br CF; 2 Cl
M6-55 H CF,CF; |0 Cl
M6-56 H CF,CF; |1 Cl
Me6-57 H CF,CF; |2 Cl
M6-58 CH H CF,CF; |0 Cl
M6-59 CH H CF,CF; |1 Cl
M6-60 CH H CF,CF; |2 Cl
M6-61 CH F CF; 0 F
M6-62 CH F CF; 2 F
Hop chét c6 cong thirc (M10):
A R!
S M L]
(O)msm N (M 10)
a0 ©
H

trong d6 A', R, R?, m va V' 1a sy phdi hop bét ky trong s6 cac phdi hop dugc
liét ké trong céc bang tir 15 dén 17.
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Bang 15
Hop chét trung gian Al R' R’ m V!
M10-1 N H CF; 0 F
M10-2 N H CF; 1 F
M10-3 N H CF; 2 F
M10-4 CH H CF; 0 F
M10-5 CH H CF; 1 F
M10-6 CH H CF; 2 F
M10-7 N CF; CF; 0 F
M10-8 N CF; CF; 1 F
M10-9 N CF; CF; 2 F
M10-10 CH CF; CF; 0 F
M10-11 CH CF; CF; 1 F
M10-12 CH CF; CF; 2 F
M10-13 N Cl CF; 0 F
M10-14 N Cl CF; 1 F
M10-15 N Cl CF; 2 F
M10-16 CH Cl CF; 0 F
M10-17 CH Cl CF; 1 F
M10-18 CH Cl CF; 2 F
M10-19 N Br CF; 0 F
M10-20 N Br CF; 1 F
M10-21 N Br CF; 2 F
M10-22 CH Br CF; 0 F
M10-23 CH Br CF; 1 F
M10-24 CH Br CF; 2 F
M10-25 N H CF,CF; |0 F
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Bang 16

Hop chét trung gian Al R' R’ m V!
M10-26 N H CF,CF; |1 F

M10-27 N H CF,CF; |2 F

M10-28 CH H CF,CF; |0 F

M10-29 CH H CF,CF; |1 F

M10-30 CH H CF,CF; |2 F

M10-31 N H CF; 0 Cl
M10-32 N H CF; 1 Cl
M10-33 N H CF; 2 Cl
M10-34 CH H CF; 0 Cl
M10-35 CH H CF; 1 Cl
M10-36 CH H CF; 2 Cl
M10-37 N CF; CF; 0 Cl
M10-38 N CF; CF; 1 Cl
M10-39 N CF; CF; 2 Cl
M10-40 CH CF; CF; 0 Cl
M10-41 CH CF; CF; 1 Cl
M10-42 CH CF; CF; 2 Cl
M10-43 N Cl CF; 0 Cl
M10-44 N Cl CF; 1 Cl
M10-45 N Cl CF; 2 Cl
M10-46 CH Cl CF; 0 Cl
M10-47 CH Cl CF; 1 Cl
M10-48 CH Cl CF; 2 Cl
M10-49 N Br CF; 0 Cl
M10-50 N Br CF; 1 Cl
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Bang 17
Hop chét trung gian Al R' R’ V!
M10-51 N Br CF; Cl
M10-52 CH Br CF; Cl
M10-53 CH Br CF; Cl
M10-54 CH Br CF; Cl
M10-55 H CF,CF; Cl
M10-56 H CF,CF; Cl
M10-57 H CF,CF; Cl
M10-58 CH H CF,CF; Cl
M10-59 CH H CF,CF; Cl
M10-60 CH H CF,CF; Cl
M10-61 CH F CF; F
M10-62 CH F CF; F
Hop chét c6 cong thirc (M16):
HaC,
CH,
Vi N( O = (M 16)
S Wa

trong d6 A", R', nva V! 12 su phéi hop bét ky trong s6 cac phdi hop dugce liét ké
trong céac bang tu 18 dén 19.
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Bang 18

Hop chét trung gian Al R n V!
M16-1 N H Br
M16-2 N H 1 Br
M16-3 N H 2 Br
M16-4 CH H 0 Br
M16-5 CH H 1 Br
M16-6 CH H 2 Br
M16-7 N CF; 0 Br
M16-8 N CF; 1 Br
M16-9 N CF; 2 Br
M16-10 CH CF; 0 Br
M16-11 CH CF; 1 Br
M16-12 CH CF; 2 Br
M16-13 N Cl 0 Br
M16-14 N Cl 1 Br
M16-15 N Cl 2 Br
M16-16 CH Cl 0 Br
M16-17 CH Cl 1 Br
M16-18 CH Cl 2 Br
M16-19 N Br 0 Br
M16-20 N Br 1 Br
M16-21 N Br 2 Br
M16-22 CH Br 0 Br
M16-23 CH Br 1 Br
M16-24 CH Br 2 Br
M16-25 N H 0 I
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Bang 19
Hop chét trung gian Al R n V!
M16-26 N H 1 I
M16-27 N H 2 I
M16-28 CH H 0 I
M16-29 CH H 1 I
M16-30 CH H 2 I
M16-31 N CF; 0 I
M16-32 N CF; 1 I
M16-33 N CF; 2 I
M16-34 CH CF, 0 I
M16-35 CH CF; 1 I
M16-36 CH CF; 2 I
M16-37 N Cl 0 I
M16-38 N Cl 1 I
M16-39 N Cl 2 I
M16-40 CH Cl 0 I
M16-41 CH Cl 1 I
M16-42 CH Cl 2 I
M16-43 N Br 0 I
M16-44 N Br 1 I
M16-45 N Br 2 I
M16-46 CH Br 0 I
M16-47 CH Br 1 I
M16-48 ~ |CH Br 2 I

Sau day, Dit li¢u 'H-NMR cua cac hop chét trung gian dugc liét ké trong
bang 9 dén 19 duogc thé hién.

M4-8
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'H-NMR(DMSO-d¢) &: 11,05(1H,s), 10,15(1H,s), 8,95(1H,d), 8,47(1H,s),
8,43(1H,d), 7,87(1H,dd), 7,38(1H,d), 7,06(1H,d), 3,71(2H,q), 1,19(3H,¢).

M4-46

'H-NMR(CDCl;)  &:  10,42(1H,5),837(1H,dd), 7,75(1H,dd), 7,53(1H,d),
7,46(1H,dd), 7,40(1H,dd), 7,08(1H,d), 2,97(2H,q), 1,45(3H,t).

M4-64

'H-NMR(DMSO-d¢) &: 12,54(1H,s), 10,69(1H,s), 9,07(1Hs), 8,48(1H,d),
7,98(1H,d), 7,77(1H,d), 7,65(1H,dd), 7,31(1H,d), 2,99(2H,q), 1,31(3H,1).

Me6-34

'H-NMR(CDCL;) & 8,77(1H,dd), 8,26(1H,s),  7.98(1Hdd), 7,77
7,72(2H,m),7,47(1H,dd).

M6-35

'H-NMR(DMSO-Dy) &: 8,82(1H,dd), 8,52(1H,s), 8,30-8,24(2H,m), 8,07(1H,d),
7,75(1H,dd).

Mé6-36

'H-NMR(CDCl;) &: 8,79(1H,dd), 8,65(1H,d), 8,16(1H.dd), 8,01(1H,dd),
7,97(1H,d), 7,53(1H,dd).

M6-46

'H-NMR(CDCly) 8: 8,71(1H,dd), 8,25(1H,s), 8,00(1H,dd), 7,79-7,72(2H,m).
M6-61

'H-NMR(CDCl;) &: 8,61(1H,d), 8,23(1H,s), 7,79-7,72(2H,m), 7,54-7,47(1H,m).
M10-34

'H-NMR(CDCL;) & 10,29(1H,s), 9,45(1H,brs), 8,58(1H,dd), 7,94(1H,dd),
7,54(1H,d), 7,51(1H,dd), 7,44(1H,dd), 7,10(1H,d).

M10-35

'H-NMR(DMSO-Dg) &: 11,59(1H,s), 10,47(1H,s), 8,83(1H,d), 8,69(1H,dd),
8,15(1H,dd), 7,69(1H,dd), 7,55(1H,dd), 7,22(1H,d).

M10-36

'H-NMR(DMSO-dg) 8: 12,48(1H,br.s), 10,56(1H,s), 9,01(1H,d), 8,70(1H,dd),
8,16(1H,dd), 7,79(1H,dd), 7,70(1H,dd), 7,3 1(1H,d).

M10-46
'H-NMR(DMSO-Ds) & 11,64(1Hbrs), 10,36(1H,s), 8,80-8,77(2H,m),
8,46(1H,d), 7,54(1H,d), 7,21(1H,d).
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M10-61

'H-NMR(CDCL) & 9,91(1Hbrs), 9,42(1H,s), 8,42(1H,d), 7,54(1H,d), 7,48-
7,43(2H,m), 7,10(1H,d).

M16-25
'H-NMR(CDCl;) &: 8,63(1H,d), 8,61(1H,dd), 8,51(1H,d), 7,78(1H,dd),
7,43(1H,dd), 3,05(2H,q), 1,45(3H.t).
M16-28
'H-.NMR(CDCl;) &: 8,57(1H,dd), 8,27(1H,d), 7,77(1H,dd), 7,71(1H,dd),
7,46(1H,d), 7,40(1H,dd), 3,05(2H,q), 1,46(3H,t).
M16-29 |
'H-NMR(CDCl,) &: 8,91(1H,d), 8,64(1H,d), 8,26-8,20(1H,m), 7,80-7,70(2H,m),
7,50(1H,d), 3,53-3,42(1H,m), 3,06-2,96(1H,m), 1,41(3H,1).
M16-30
'H-.NMR(CDCl;) &: 9,02(1H,dd), 8,59(1H,dd), 8,20(1H,d), 7,76(1H.,dd),
7,72(1H,dd), 7,47(1H,d), 4,02(2H,q), 1,42(3H,t).
M16-31
'H-NMR(CDCl;) &: 8,80(1H,s),8,67(1H,d), 8,56(1H,d), 7,93(1H,s), 3,10(2H,q),
1,49(3H,t).

Tiép theo, cac vi du phéi ché s& duge mo ta. O day, cac thuat ngft “(cac)
phan” ¢ nghia 1 “(c4c) phan trong luong”.
Vi du phéi ché 1

Hop chit bat ky trong sb céc hop chit tir 1-1 dén 1-98 (10 phan) duoc
hoa tan trong hdn hop gém xylen (35 phin) va N N-dlmetylformamlt (35 phan)
va bd sung polyoxyetylen styryl phenyl ete (14 phan) va canxi dodexylbenzen—
sulfonat (6 phan) vao hdn hop va khudy thu dugc chét b ¢6 thé tao nhii ciia moi
hop chét.
Vi du phéi ché 2

Natri lauryl sulfat (4 phan), canxi lignin sulfonat (2 phén), bot min silica
(20 phan) va diatomit (54 phan) dugc tron, sau do bd sung hop chit bat ky trong
s6 cac hop chat tir 1-1 dén 1-98 (20 phéan) vao hdn hop va tron thu duge bot co
thé thAm wét ciia mdi hop chat.
Vi dy phéi ché 3

Bb sung bdt min silica (1 phan) canxi hgnm sulfonat (2 phan) bentonit
(30 phén) va dAt sét kaolanh (65 phan) vao hop chit bat ky trong sb cac hop chét
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tir 1-1 dén 1-98 (2 phin) va tron. Sau dd, vao hdn hop duoc bd sung lugng thich
hop cta nude, khudy tip, tao hat bang méy tao hat va 1am kho so bd cac hat thu
duoc hat cia mdi hop chét.

Vi du phdi ché 4

Hop chit bat ky trong sb cac hop chét tir 1-1 dén 1-98 (1 phan) duoc hoa
tan trong lugng thich hgp cua axeton. Bd sung bot min silica (5 phan) vao hdn
hop, PAP (0,3 phén) va pyrophylit (93,7 phan) va khuay k§. Sau do, axeton dugc
loai bo biang cach cho bay hoi thu dugce céc bui cla mdi hop chit.

Vi du phéi ché 5

Hon hop (ty 16 phan tr=1: 1) gom mudi amoni polyoxyetylen alkyl ete
sulfat va cacbon tring (35 phan), hop chét bt ky trong sb cac hop chét tir 1-1
dén 1-98 (10 phan) va nudc (55 phén) du’oc tron, ngh1en bot bing may nghién
w6t thu duge chét c6 dang huyén phu ctia mdi hop chét.

Vi du phéi ché 6
Hop chét bat ky trong sd cac hop chét tir 1-1 dén 1-98 (0 1 phin) duoc

hoa tan trong xylen (5 phéan) va tricloetan (5 phan) va trdn véi diu hoa di khi
mui (89,9 phan) thu dugc cac dung dich dAu ctia m3i hop chét.

Vi du phéi ché 7

Hop chit bét ky trong s& cac hop chét tir 1-1 dén 1-98 (IOmg) duoc hoa
tan trong axeton (0, 5ml) Hon hop duoc bd sung vao thtrc &n rdn dang bot ding
cho dong vat (thuc an rdn dang bot d& nhan gidng, CE-2, tr CLEA Japan, Inc.)
(5g) va tron dong nhit. Sau d6, axeton dugc loai bé biang cach cho bay hoi thu
duoc ba doc cia mdi hop chét.

Vi dy phéi ché 8

Hop chét bét ky trong sd cac hop chét tir 1-1 dén 1-98 (0,1 phan) va
Neothiosol (Chuo Kasei Co. Ltd.) (49,9 phan) dugc nap vao binh chua sol khi.
Sau khi van sol khi dugc 1ap vao binh, d1mety1 ete (25 phan) va LPG (25 phan)
duoc nap vao binh. Binh dugc rung va 14p can kich hoat thu dugc sol khi dang
dau ctia mdi hop chét.

Vi du phéi ché 9

Hop chit bét ky trong sd céc hop chét tir 1-1 dén 1-98 (O 6 phan), BHT
(2,6-di- tert-butyl 4- metylphenol) (0,01 phan), xylen (5 phan), dau hoa dd khu
mui (3,39 phan) va chét tao nhii (RHEODOL MO-60, do Kao Corporauon san
xuét) (1 phan) duoc tron va hoa tan. Hbn hop va nudc cit (50 phén) dugc nap
vao binh sol khi va lip van. Sau dé, chét diy (LPG) (40 phan) duoc nap 4p luc
vao binh qua van thu dugc sol khi trong nudc cta mdi hop chét.
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Vi du phdi ché 10

Hop chét bat ky trong sb cac hop chét tir 1-1 dén 1-98 (0, 1 g) duoc hoa
tan trong propylen glycol (2ml) va dung dich dugc thAm vao tAm gbm x6p (4,0 x
4,0cm, day 1,2cm) thu dugc tac nhén tao khoi loai gia nhiét.

Vi dy phdi ché 11

Hop chit bét ky trong s& cac hop chét tir 1-1 dén 1-98 (5 phan) va
etylen-metyl metacrylat copolyme (ty 1¢ ciia metyl metacrylat trong copolyme
10% trong luong, Acryft WD301, do Sumitomo Chemical Co., Ltd san xuét) (95
phan) dugc tron nong chay bing thiét bi ngao tron diéu ap, kin (do Moriyama
Co., Ltd. san xuét). hdn hop thu dugc dugc ép dun tir may dic nho khuén duc
thu dugc ap dic dang thanh (dai 15cm, dudng kinh 3 mm).

Vi du phéi ché 12

Hop chat bét ky trong sd cac hop chét tir 1-1 dén 1-98 (5 phin) va nhya
vinyl clorua mam (95 phén) dugc tron néng chay bang may ngao tron didu ap,
kin (do Moriyama Co., Ltd. san xuét). Hon hop thu duge duge ép dun tir may
duc nho khudn dic thu duge san phdm dic dang thanh (dai 15cm, duong kinh
3mm).

Vi dy phéi ché 13

Hop chét bt ky trong s& céc hop chét tir 1-1 dén 1-98 (100mg), lactoza
(68,75mg), tinh bdt ngd (237,5mg), xenluloza vi tinh thé (43,75mg), polyvinyl
pyrolidon (18,75mg), tinh bt natri carboxymetyl (28,75mg) va magie stearat
(2,5mg) duge tron va hdén hop thu dugc duoc nén thanh kich ¢& phu hop thu
duoc cac vién nén.

Vi du phéi ché 14

Hop chét bét ky trong sd cac hop chét tir 1-1 dén 1-98 (25mg), lactoza
(60mg), tinh bdt ngd (25mg), carmeloza canxi (6mg) va hydroxypropylmetyl
xenluloza 5% (lugng phu hop) dugce tron va hdn hop thu dugc dong gdi vao céc
vién nang gelatin v6 cting hodc cac vién nang hydroxypropyl metyl-xenluloza
thu duoc céac vién nang.

Vi du phéi ché 15

B& sung nuéc cit vao hén hop gbm hop chit bét ky trong sd céc hop
chét tir 1-1 dén 1-98 (1000mg), axit fumaric (500mg), natri clorua (2000mg),
methylparaben (150mg), propylparaben (50mg), dudng hat (25000mg), dung
dich sorbitol 70% (13000mg), VeegumK (VanderbiltCo) (100mg), nudc thom
(35mg) va chét tao mau (500mg) sao cho thé tich cudi cung tré thanh 100ml va
tron k¥ thu dugc huyén phu dé diing qua dudng miéng.
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Vi du phdi ché 16

B4 sung hop chét bét ky trong s cac hop chét tir 1-1 dén 1-98 (5% trong
luong) duoc hoa tan trong Polysorbate 85 (5% trong lugng), benzyl ruou (3%
trong luong) va propylen glycol (30% trong luong) va dém phosphat vao hén
hop sao cho do pH nim trong khoang tir 6,0 dén 6,5 va bd sung nuéc vao hdn
hop toi thé tich cubi cung thu dugc dich 1ong dé dung qua dudng miéng.

Vi du phéi ché 17

Nhom distearat (5% trong lugng) dugce phén tan vao du dira ct doan
(57% trong lu’ong) va Polysorbate 85 (3% trong luong) bang cach gia nhiét. Sau
khi lam ngu01 dén nhiét do trong phong, sacarin (25% trong luorng) duoc phan
tan vao chat mang dau. Sau do, bb sung hop chit bat ky trong sd cac horp chét tir

1-1 dn 1-98 (10% trong lugng) vao hdn hop thu dugc bot nhéo dé dung qua
duong miéng.

Vi du phéi ché 18

Hop chét bét ky trong sd céc hop chét tir 1-1 dén 1-98 (5% trong luorng)
va bot da voi (95% trong luorng) duogc trdn va sau d6 hon hgp duge cho nghién
hat w6t thu dugc céc hat dé dung qua dudng miéng.

Vi dy phdi ché 19

Hop chét bat ky trong sb céc hop chét tir 1-1 dén 1-98 (5 phan) dugc hoa
tan trong dietylen glycol monoetyl ete (80 phan) va sau d6 propylen cacbonat
(15 phan) dugc tron trong d6 thu duge dich 16ng dét dung chd.

Vi dy phéi ché 20

Hop chét bat ky trong sd cac hop chat tir 1-1 dén 1-98 (10 phan) dugc
hoa tan trong dietylen glycol monoetyl ete (70 phén) va sau d6 2-octyldodecanol
(20 phan) duoc tron vao d6 thu duge dich 16ng d6 1én.

Vi dy phéi ché 21

B sung Nikkol TEALS-42 (Nikko Chemicals Co., Ltd., dung dich trong
nudc cia rugu etyhcamln lauryl sulfat) 42% (60 phan) va propylen glycol (20
phan) vao hop chét bat ky trong sd céc hop chét tir 1-1 dén 1-98 (0,5 phan) dugc.
Sau khi khudy va tron du dé tao ra dung dich ddng nhat, bd sung nudc (19 5
phan) vao hén hop va hdon hop duge khudy va tron thich hgp thu duoc ché phim
g0l dong nhét.

Vi du phéi ché 22

Hop chét bét ky trong s6 cac hop chét tir 1-1 dén 1-98 (0,15% trong
lugng), thuc an cho dong vat (95% trong lugng) va hdn hop (4,85% trong
luong) gém dicanxi phosphat, diatomit, Aerosil va cacbonat (hoac phén) dugc
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khudy va tron thich hgp thu dugc hdn hop tron sén dung cho thirc an cho dong
vat.

Vi du phéi ché 23

Hop chét bét ky trong s& cac hop chét tir 1-1 dén 1-98 (7,2g) va Vosco S-
55 (do Maruishi Pharmaceutical Co., Ltd. san xuét) (92,8g) dugc hoa tan va trén
& nhiét d6 100°C. Sau d6, hén hop duge rét vao khudn dic thubec dan va dugc
lam ngudi va dong rén thu duoc thudc dan.

Vi du phéi ché 24

Hop chét bét ky trong s& céc hop chét tir 1-1 dén 1-98 (10 phan) cac
mudi polyoxyalkylen arylphenyl ete phosphat propylen glycol (5 phan) chét
khir bot silicon (0,2 phan) va nudc (58,5 phan) duge tron va nghlen bot bing
phuong phap nghlen w6t thu duge huyén phu B sung hdn hop gom magie
nhom silicat (0,4 phan) gom xantan (0,2 phan), chét bao quan 0,2 phan) va nudc
(23,5 phan) vao huyén phu thu dugc va trén thu dugce chét co dang huyén phu
ctia mdi hop chat.

Vi du phéi ché 25

B sung hop chit bét ky trong s& céc hop chat tir 1-1 dén 1-98 (10 phan)
va hydrocacbon thom (Solvesso 200ND, do ExxonMobil Chemical san xuét) (20
phin) vao dung dich trong nudc cua polyvmyl rugu thu duge bang cach hoa tan
polyvmyl ruou (3 phén) trong nudc (43,5 phan) va hon hop duogc khudy bang
may khudy thu dugc huyén phu B6 sung hdn hop gom magie nhom silicat (0 3
phan), gom xantan (0,15 phan) chét bao quan (0,2 phan) va nuéc (17,65 phan)
va propylen glycol (5 phan) va chét khir bot silicon (0,2 phan) vao huyén phu
thu dugc va tron thu dugc chit ¢4 huyén phu ctia mdi hop chét.

Vi du phdi ché 26

Hop chit bét ky trong sd cac hop chét tir 1-1 dén 1-98 (3,6 phan) dugc
tron vdi axeton (14 3 phén) thu dugc dung dich. B sung kém oxit (0,2 phén),
tinh bot o (1,0 phin) va azodicarbonamit (42,8 phan) vao dung dich thu dugc.
Sau khi bd sung nuéc (38,1 phan) vao hdn hop, hdn hop dugc ngao tron va tao
thanh dang hat bang cach st dung may ép dun va sau d6 lam kho. Cac hat thu
dugc chtra hop chit nay duogc cho vao khoang trbng & phan trén cta binh c6
véach ngdn dugce lam béng nhd & phin tdm ctia nd va canxi oxit (50g) duge cho
vao khoang tréng & phan duéi ciia binh, thu dugc tac nhan tao khoi.

Vi du phéi ché 27

K&m oxit (0,5 phan), tinh bdt a (2 phén) va azodicarbonamit (97,5 phén)
duoc tron va bd sung nudc vao hdn hop. Hén hop dugc ngao tron va tao thanh
dang hat bing cach sir dung may ép dun va sau d6 lam kho thu duoc cac hat.
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Céac hat (2g) duoc tAm ddng nhit bing dung dich cta hop chét bt ky trong sb
céc hop chét tir 1-1 dén 1-98 (O, 58g) trong axeton va sau d6 lam kho thu duoc
c4c hat chira hop chét bat ky trong sd céc hop chét tir 1-1 dén 1-98. Céc hat thu
duoc chira hop chét nay dugc cho vao khoang tréng & phan bén trén cta binh c6
vach ngan dugc lam bing nhom & phén tdm cla né va canxi oxit (50g) dugc cho
vao khoang trong & phan dudi cia binh, thu dugc tac nhén tao khoi.

Hiéu qua diét trlr sinh vat gdy hai bdi hop chit nay s& dugc minh hoa
dudi day dua vao cac vi du thir nghiém.

Vi du thir nghiém 1

M3i dung dich thir nghiém duge chudn bj bing cach pha loang ché pham
chira hop chit bat ky trong sb cac hgp chat 1-4, 1-5, 1-6, 1-8, 1-9, 1-10, 1-18, 1-
19, 1-20, 1-29, 1-46, 1-48, 1-49, 1-50, 1-63, 1-65 va 1- 76nhuthuduoctrongv1
du phéi ché 5, véi nude 8 thu duge thanh phan hoat tinh cé ndng do 500 ppm.

Mat khac, 1én cdy giéng dua chuot (giai doan 14 that tht nhét) dugc cy
trong cdc nhua duge U véi khoang 30 rép vung Aphis gossypu (toan bd giai
doan) va dé né trong thoi glan mot ngay. Hai muoi (20) ml mdi dung dich thir
nghiém dugc phun 1én cay gibng.

S4u ngay sau khi phun, s6 con trung rép thng Aphis gossypii duogc ky
sirfh trén 14 cdy dua chudt duge xem xét va van kiém soat dugc tinh toan theo
biéu thirc dudi day:

Gia tri diét trir (%) = {1-(Cb x Tai)/(Cai x Tb)} x 100
trong d6 cac ky hiéu trong cong thirc trén la nhu sau:

Cb: sb con trang trong phan khong dugce xir ly trudce khi xir 1y

Cai: sb con tring trong phan khong duge xtr 1y khi quan sat

Tb: sb con trung trong phin dugc xit ly trude khi xir 1y

Tai: sé con tring trong phan khong dugc xir Iy khi quan st

trong do phan khong duogc xur ly la phan ma dung dich pha loang thr nghiém
duoc didu ché bang cach pha lodng ché pham khong ¢6 hop chét nay nhu trong
vi du phdi ché 5 véi cuing lugng nude nhu trong phin dugc xtt ly duge sir dung.

Két qua 13, trong phan dugc xir ly st dung mdi dung dich thtt nghiém
chtta mdi mét trong sé céc hop chéit 1-4, 1-5, 1-6, 1-8, 1-9, 1-10, 1-18, 1-19, 1-
20, 1-29, 1-46, 1-48, 1-49, 1-50, 1-63, 1-65 va 1-76, gia tri diét trir 1a 90% hodc
cao hon.

Vi du thir nghiém 2
Mbi dung dich thit nghiém dugc didu ché bing cach pha lodng ché pham
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chtra hgp chét bét ky trong s6 cac hop chét 1-4, 1-5, 1-8, 1-9, 1-10 va 1-76 nhu
thu dugc trong vi du phbi ché 5, v6i nuée dé thu duge 500 ppm ndng do cia
thanh phén hoat tinh.

Mit khac, cdy gidng dua chudt (giai doan hai 14 thuc) dugc trong trong
chiu nhya dugc phun nude & géc ctia n6 v6i 5ml mdi dung dich thit nghiém va
giit trong nha kinh & nhiét d6 25°C trong thoi gian 7 ngay. Trén bé mit 14 dua
chudt dugc ghép véi khoang 30 rép virng Aphis gossypii (toan bd giai doan) va
duoc giit tiép trong nha kinh trong thoi gian 6 ngay, sau do6 s6 con tring rép
virng Aphis gossypii ky sinh trén céc 14 dua chudt sbng sét dugc xem xét va gia
tri diét trir dugc tinh theo biéu thirc sau day:

Gié tri diét trir (%) = {1-(Cb x Tai)/(Cai x Tb)} x 100
trong d6 cac ky hiéu trong biéu thirc trén 12 nhu sau:

Cb: sb con tring trong phan khong dugc xtt 1y trude khi xir Iy

Cai: sb con trung trong phén khong duoc xir Iy khi quan sat

Tb: sb con trang trong phan dugc xit Iy trude khi xur ly

Tai: s& con tring trong phan khong duoc xir Iy khi quan sat

trong d6 phan khong dugc xur ly 1a phin ma dung dich pha loang thir nghiém
duoc didu ché bang cach pha lodng ché phim khéng c6 hop chit nay nhu trong
vi du phéi ché 5 v6i cling luong nude nhu trong phan duoc xtr Iy duge st dung.

Két qua 13, trong phan duoc xir Iy st dung mbi dung dich tht nghiém
chira m3i mot trong sb cac hop chit 1-4, 1-5, 1-8, 1-9, 1-10 va 1-76, gia trj diét
trur 1a 90% hoéc cao hon.

Vi dy thtr nghiém 3

MOdi dung dich thtr nghiém dugc diéu ché bang cach pha lodng ché pham
chira hop chat bét ky trong sb cac hop chat 1-4, 1-6, 1-8, 1-9, 1-10, 1-18, 1-19,
1-48, 1-49 va 1-76 nhu thu dugc trong vi du phéi ché 5, v6i nude dé thu dugc
500 ppm chat co ctia thanh phan hoat tinh.

Mit khéac, cdy ma (giai doan 14 thir hai) dugc cdy trong cdc polyetylen
dugc phun 10ml mdi dung dich thir nghiém. Sau khi lam kho bang khong khi,
20 ba phén tu s4 Au tring cta rdy nau (Nilaparvata lugens) duoc tha va gitt trong
nha kinh & nhiét d6 25°C. Sau 6 ngay, s6 con tring riy nau (Nilaparvata lugens)
ky sinh trén laa sdng sét dugc xem xét va gia tri diét trir duge tinh theo biéu
thirc sau day:

Gia tri diét trir (%) = {1-(Cb x Tai)/(Cai x Tb)} x 100

trong d6 céc ky hiéu trong biéu thtrc trén 12 nhur sau:
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Cb: sb con trung trong phan khéng duoc xt 1y trude khi xir Iy
Cai: sb con tring trong phan khong duoc xir ly khi quan sat
Tb: s con tring trong phan duge xt ly trude khi xt ly
Tai: s6 con tring trong phan khong duoc xit Iy khi quan sat
trong do phan khong duoc xtr ly 1a phan & d6 dung dich pha loang thir nghiém

duoc diéu ché bang cach pha lodng ché pham khong ¢6 hop chit nay nhu trong
vi du phéi ché 5 véi cling lugng nude nhu trong phan dugc xit ly duge sir dung.

Két qua 13, trong phan dugc xtr ly st dung mdi dung dich thir nghiém
chira mdi mot trong sb cac hop chat 1-4, 1-6, 1-8, 1-9, 1-10, 1-18, 1-19, 1-48, 1-
49 va 1-76, gia tri diét trir 1a 90% hodc cao hon.
Vi du thi nghiém 4

Mbi dung dich thur nghiem duge didu ché bang cach pha lodng ché phdm
chira hop chét bét ky trong sb cac hop chét 1-4, 1-6, 1-8, 1-9, 1-10, 1-19, 1-48,
1-49, 1-63 va 1-76 nhu thu dugc trong vi du phéi ché 5, véi nude dé thu duge
500 ppm chét c6 ctia thanh phén hoat tinh.

Mt khac, cdy ma (2 tuan sau gieo, giai doan 14 thir hai) dugc cdy trong
cbc nhua duge phun nuée & ré ciand véi Sml mdi dung dich thtr nghiém va gilt
trong nha kinh & nhlet d6 25°C trong thoi gian 7 ngay. Hai muoi (20) ba phin tu
s6 Au tring cua riy nau (Nllaparvata lugens) duoc tha va gifr tiép trong nha kinh
trong thoi glan 6 ngay, sau do sé ¢on tring rdy nau (Nilaparvata lugens) ky sinh
trén loa séng sot duoc xem xét va gié tri diét trir duge tinh theo biéu thirc sau
day:

Gia tri diét trir (%) = {1-(Cb x Tai)/(Cai x Tb)} x 100
trong do cac ky hiéu trong biéu thirc trén 12 nhu sau:

Cb: sb con tring trong phan khong duoc xit ly trude khi xur ly

Cai: sb con tring trong phan khong dwoc xir ly khi quan sat

Tb: sb con tring trong phan dugce xir Iy trude khi xir Iy

Tai: sb con tring trong phan khéng duoc xu 1y khi quan st
trong do phan khong duoc xr ly la phan & d6 dung dich pha loang thtr nghiém

duoc diéu ché bang cach pha lodng ché phim khong ¢6 hop chét nay nhu trong
vi du pho1 ché 5 voi cung lugng nuée nhu trong phan dugce xur ly duoc st dung.

Két qua 13, trong phan dugc xir ly st dung mdi dung dich thtt nghiém
chira m3i mét trong sb cac hop chét 1-4, 1-6, 1-8, 1-9, 1-10, 1-19, 1-48, 1-49, 1-
63 va 1-76, gia tri diét trir 1a 90% hodc cao hon.
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Vi du thtr nghiém 5

Mbi dung dich thur nghlem duoc diéu ché bang cach pha lodng ché pham
chira hop chét bat ky trong s& cac hop chit nay nhu thu dugce trong vi du phdi
ché 5, véi nuéce dé thu duoc 500 ppm chét b cia thanh phan hoat tinh.

Mit khéc, rép phan trang truéng thinh Bemlsla tabaci dugc tha vao cay
con ca chua (giai doan ba 14 that) duoc tréng trong cbc polyetylen va duge aé dé
trimg trong khoang 72 gid. Cay ca chua dugc gilt trong nha kinh trong thoi gian
8 ngay. Khi 4u trung hinh sao thu nhét chui ra tir trimg, dung dich thir nghiém
nédu trén dugc phun véi lugng 20 ml/cde. Cde duge gift trong nha kinh & nhiét
dd 25°C. Sau khi gift trong thoi gian 7 ngay, s6 Au trung sdng s6t trén céc 14 ca
chua duoc xem xét va gié tri kiém soat dugc tinh theo biéu thirc sau day:

Gia tri diét trir (%) = {1-(Cb x Tai)/(Cai x Tb)} x 100
trong d6 céac ky hiéu trong biéu thtrc trén 1a nhu sau:
Cb: sb con tring trong phan khong dugc xit 1y trude khi xir Iy
Cai: s§ con trung trong phan khong dugc xtr 1y khi quan sat
Tb: s6 con tring trong phan dugc xir Iy trude khi xir 1y
Tai: sb con tring trong phan khong duge xr ly khi quan sat
trong do phan khong dugc xu ly la phan & d6 dung dich pha loang thr nghi€ém

duoc didu ché bing cach pha lodng ché phim khong ¢6 hop chit nay nhu trong
vi du phéi ché 5 véi cung luong nuéce nhu trong phan dugc xtt Iy duge sir dung.

Vi du tht nghiém 6

MBbi dung dich thir nghiém duoc didu ché bang cach pha loang ché phdm
chtra hop chét bét ky trong s6 céc hop chat 1-4, 1-5, 1-6, 1-8, 1-9, 1-10, 1-16, 1-
18, 1-19, 1-20, 1-29, 1-46, 1-48, 1-49, 1-50, 1-63 va 1-76 nhu thu duoc trong vi
du phéi ché 5, v&i nuée dé thu duge 500 ppm chét cd ctia thanh phan hoat tinh.

Mat khac, bép cai (giai doan ba 14) duogc trdng trong cbc polyetylen dugc
phun 20mL/coc mdi dung dich thir nghiém. Sau khi dung dlCh thr nghiém ducc
lam khd, phan trén khong dugc cit bé va sau d6 dit trong cdc S0mL. Nam (5) 2 au
tring hinh sao tht hai cta sdu to hai bép cai (Plutella xylostella) dugc tha vao
cbc va cde duge day kin bing nép. Sau d6 cbe dugce gilt & 25°C trong thoi gian 5
ngay, s6 con tring song s6t duoc tinh. Ty 18 chét dugc tinh theo biéu thic sau
day:

Ty 1& chét (%) = (S6 con tring chét/SS con tring thir nghiém) x 100

Két qua 1, trong phan dugc xir ly st dung mdi dung dich thr nghiém
chira m3i mdt trong sb cac hop chat 1-4, 1-5, 1-6, 1-8, 1-9, 1-10, 1-16, 1-18, 1-
19, 1-20, 1-29, 1-46, 1-48, 1-49, 1-50, 1-63 va 1-76, ty 1& chét 1a 80% hoic cao
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hon.
Vi du thtr nghi€ém 7

MBbi dung dich phun thir nghiém dugc didu ché bang cach pha lodng ché
phdm chtra hop chat bit ky trong s cac hop chéit 1-4, 1-5, 1-6, 1-8, 1-9, 1-10, 1-
16, 1-18, 1-19, 1-20, 1-46, 1-48, 1-49, 1-50, 1-63 va 1-76 nhu thu dugc trong vi
du phdi ché 5, véi nuéce dé thu duge 500 ppm chét ¢6 ctia thanh phén hoat tinh.

Mit khéc, cay tdo con dugc trong trong cbc nhua va 16n 18n cho dén khi
bdy muoi tdm 14 dugc dat. Cay tdo dugc phun 20mL/coc mdi dung dich thu
nghiém. Sau khi dung dich thu nghlem dugce lam kho, 60 a au trung Adoxophyes
orana fasciata thir nhét dugc tha va cbe duoc day bang cb nhya dat 16n ngugc
day cta n6 duoc cat bo va gidy loc duoc dit trén d6. Sau 7 ngay, s6 con tring
song s6t dugc tinh. Ty 1€ chét dugc tinh theo biéu thirc sau day:

Ty 18 chét (%) = (S con tring chét/Sé con trung thir nghigm) x 100

Két qua 13, trong phén duoc xir ly sit dung mdi dung dich tht nghiém
chira mdi mdt trong s cac hop chét 1-4, 1-5, 1-6, 1-8, 1-9, 1-10, 1-16, 1-18, 1-
19, 1-20, 1-46, 1-48, 1-49, 1-50, 1-63 va 1-76, ty 1& chét 12 90% hodc cao hon.

Vi du thtt nghiém 8

Mbi dung dich tha nghiem dugc didu ché bang céach pha lodng ché phdm
chira hop chét bét ky trong s6 cac hop chét 1-4, 1-6, 1-8, 1-9, 1-10, 1-63 va 1-95
nhu thu dugc trong vi du phdi ché 5, v&i nuée dé thu duge 500 ppm chét co clia
thanh phan hoat tinh.

Gidy loc c¢6 duong kinh 5,5cm dugce dét 1én day cde polyetylen c6 duong
k1nh 5,5cm va mdi dung dich thir nghiém (O, 7m1) dugc bd sung nho giot vao
gidy loc. Khi sucroza dang ba (30mg) duogc dat dong nhat trén gidy loc. 10 thanh
trung cai cua ruo1 Musca domestlca duogc tha vao cdc polyetylen va cbc duge
day kin bang nép. Sau 24 gio, s6 luong rudi Musca domestica séng sot dugc
xem X6t va ty 18 chét ciia sinh vat gdy hai dugc tinh theo biéu thirc sau day:

Ty 18 chét (%) = (S4 con trung chét/S6 con tring thir nghiém) x 100

Két qua 13, trong khi xir Iy bang mdi dung dich thir nghiém chira mdi
mdt trong sd cac hop chit 1-4,1-6, 1-8, 1-9, 1-10, 1-63 va 1-95, ty 1& chét 1a
100%.

Vi du thtr nghiém 9

Mbi dung dich thir nghiem dugc didu ché bang cach pha lodng ché pham
chua hop chét bat ky trong s6 céc hop chét 1-9 va 1-19 nhu thu dugc trong vi du
phdi ché 5, véi nude dé thu duoc 500 ppm chét c¢o clia thanh phén hoat tinh.

Gidy loc c6 duong kinh 1a 5,5cm duge dat & ddy cde polyetylen c6
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dudng kmh 13 5,5cm va mdi dung dich thi nghlem (0, 7ml) duge bd sung nho
giot 1én gidy loc. Sucroza (30mg) la ba dugc lam ddng nhét dugc dit tren gidy
loc, 2 thanh trung duc cua glan Duc Blattalla germanica duoc tha va cbc dugc
day kin bing nap Sau 6 gio, s6 gian Puc Blattalla germamca sdng sot dugc xem
xét va ty 18 chét ctia sinh vét gy hai dugc tinh theo biéu thirc sau day:

Ty 18 chét (%) = (S6 con triung chét/S6 con tring thir nghiém) x 100

Két qua 13, trong khi xt ly véi mdi dung dich thir nghiém chira moi mot
trong sé cac hop chit 1-9 va 1-19, ty 1& chét 1a 100%.

Vi du thtt nghiém 10

M&di dung dich thir nghiém dugc didu ché bang cach pha lodng ché phdm
chtra hop chét bt ky trong s6 cac hgp chat 1-5, 1-6, 1-8, 1-9, 1-10, 1-18, 1-19,
1-20, 1-29, 1-46, 1-48, 1-49, 1-50, 1-61, 1-63 va 1- 76nhu’thuduorctrongV1 du
phéi ché 5, véi nuée 8 thu duoc 500 ppm chit ¢6 cia thanh phan hoat tinh.

BS sung mo1 dung dich thir nghiém (0,7ml) dugc bd sung vao nudc trao
do1 ion (100ml) nong d6 thanh phan hoat tinh: 3,5 ppm). 20 4u trung hinh sao
cu01 cung ctia mudi Culex p1p1ens pallens dugc tha vao dung dich. Mot ngay sau,
s6 mudi Culex pipiens pallens sbng sot duge xem xét va ty 18 chét cta sinh vat
gay hai dugc tinh theo biéu thirc sau day:

Ty 1& chét (%) = (S5 con tring chét/SH con trung thir nghigm) x 100

Két qua 13, trong khi xt ly bang mdi dung dich thir nghiém chira moi
mot trong s6 cac hop chét 1-5, 1-6, 1-8, 1-9, 1-10, 1-18, 1-19, 1-20, 1-29, 1-46,
1-48, 1-49, 1-50, 1-61, 1-63 va 1-76, ty 1¢ chét 1a 95% hoic cao hon.
Vi du thir nghiém 11

Mobi 2mg clia céc hop chit nay duge cho vao éng vit (Maruemu® No. 5;

27 x 55 mm). B6 sung axeton (O 2ml) vao hdn hop va ddy kin bing nip. Sau khi
hoa tan hop chét trong axeton, bng vit duoc quay va dao nguoc thanh dung dich
ddng nhit 1én toan bd thanh trong cua dng. Sau khi théo nép, dung dich dugc
lam kho bing khong khi trong khoang 2 gio. Sau d6, nhong ve khong hut mau
nguoi Haemaphysahs longicornis (5 con ve mot nhdém) duoc tha vao bng va bng
duogc day kin bang nép. Sau 2 ngay, sé ve chét duoc tinh va ty 18 chét dugce tinh
theo biéu thirc sau day:

Ty 1& chét (%) = (S5 ve chét /S ve thir nghiém) x 100

Két qua 13, trong viéc xtt ly véi mdi dung dich thir nghiém chira mdi mot
trong so cac hop chat nay, ty 1€ chet 1a 100%.

Vi du thir nghiém 12
Hop chét bét ky trong s cac hop chit 1-6, 1-8, 1-9 va 1-10 (10mg) dugc
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hoa tan trong dung dich tron (0,1ml) gom xylen, DMF va Sorpol® 3005X (do
Toho Chemical Industry Co., Ltd. san xuét) theo ty 1& 4: 4: 1 thu duoc ché pham.
M3i ché phim dugc pha lodng bing nude dé thu duge 50 ppm chét c6 cta thanh
phan hoat tinh.

Mit khac, cdy ma (giai doan 2,5 1a) dugc trdng trong cbc polyetylen
dugc phun 10ml m51 dung dich thlr nghiém. Sau khi lém khé bang khong khi
cay, 10 phéan ba 4u tring hinh sao cua rép mém rdy niu nho (Laodelphax
strlatella) dugc tha va giir trong nha kinh & nhiét do 25°C. Sau 5 ngay, s6 con
tring séng sét dugc tinh. Ty 18 chét dugc tinh theo biéu thirc sau day:

Ty 16 chét (%) = {10-(S5 con tring sng sét sau 5 ngdy)/10}x100
Két qua 13, trong phan dugc xt 1y st dung mdi dung dich tht nghiém

chita mdi mdt trong s6 cac hop chat 1-6, 1-8, 1-9 va 1-10, gia tri di¢t trwr 1a
100%.

Vi du thir nghiém 13

Hop chét bat ky trong s céc hop chét 1-6, 1-8, 1-9 va 1-10 (10mg) duoc
hoa tan trong dung dich tron (0,1ml) gorn xylen, DMF va Sorpol® 3005X (do
Toho Chemical Industry Co., Ltd. san xuét) theo ty 1& 4: 4: 1 thu duoc ché pham.
MBJi ché phim dugc pha lodng bing nude dé thu duge 50 ppm chét c6 ctia thanh
phan hoat tinh.

Mit khac, cay ma (giai doan 2,5 14) dugc trong trong cbe polyetylen
dugc phun 10ml méi dung dich thtr nghiém. Sau khi 1am kho béang khong khi
cay ma, 10 phin ba 4u trung hinh sao cla rdy lung trdng hai lta Sogatella
fur01fera duoc tha va gilt trong nha kinh & nhiét d6 25°C. Sau 5 ngay, sd con
tring séng sot dugc tinh. Ty 1& chét duoc tinh theo biéu thirc sau day:

Ty 16 chét (%) = {10-(S5 con tring séng sét sau 5 ngay)/10}x100

Két qua 13, trong phin duge xtr Iy st dung mdi dung dich thir nghiém chira moi
mot trong s6 cac hop chét 1-6, 1-8, 1-9 va 1-10, gi tri diét trir 14 100%.

Kha nang tmg dung trong cong nghiép

Hop chét nay c6 tic dung diét trir sinh vét gdy hai va do vay hiru ich lam
thanh phan hoat tinh cta tdc nhan diét trir sinh vat gy hai.
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YEU CAU BAO HQ
1. Hop chét di vong ngung tu c6 cdng thirc (1):

CH,
R (0)nS

O)mS =
OmS 7 | N\>_®7R1 (1)
S0 a2 /

trong do:

A' 1aN(0), hoic CH,

A” 1A N(O),,

R! 12 nhém triflometyl, nguyén tir halogen hodc nguyén tir hydro,

R? 12 nhém C1-C3 perfloalkyl,

p1a 0 hoac 1,

qla 0 hodc 1,

nla0, 1 hoac 2,

mla 0, 1 hoac 2,

véi didu kién lakhi A' 13 NO va/hogc A* 1aNO,nla 2 vam1a 2.

2. Hop chét theo diém 1, trong d6 A' 13 CH.

3. Hop chit theo diém 1, trong d6 A" 1a N.

4. Hop chét theo diém bat ky trong sd céc diém tir 1 dén 3, trong d6 R' 1a
nguyén tr hydro.

5. Hop chit theo didm bét ky trong s céc diém tir 1 dén 3, trong d6 R' 13 nhém
triflometyl.

6. Hop chit theo diém bat ky trong sd cac diém tir 1 dén 5, trong d6 R? 14 nhém
triflometyl.

7. Hop chét theo diém bat ky trong sb cac didm tir 1 dén 6, trong d6 p1a 0 vaq
1a 0.

8. Téc nhan diét trir sinh vét gy hai chira hop chit theo didm bét ky trong sb céc
diém tir 1 dén 7 va chat mang tro.

9. T4c nhan diét trir sinh vat gay hai theo diém 8, trong d6 chit mang tro 1a nude
v hop chét theo diém bat ky trong s6 cac diém tir 1 dén 7 dugc phan tén trong
nudc chira chit hoat dong bé mit.

10. Phuong phap diét trir sinh vét gdy hai, trong d6 phuwong phéap nay bao gdm
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bude phun mot lwong hitu hiu hop chit theo diém bAt ky trong sd céc diém tir 1
dén 7.

11. Phuong phéap theo diém 10, trong do phuorng phap nay bao gbém budc phun
mot luong hitu hiéu hop chét theo diém bét ky trong sb cac diém tir 1 dén 7 1én
cubng va 14 ciia cdy hodc d4t noi cay phét trién.

12. T4c nhan diét trir sinh vt gy hai theo diém 8, trong d6 chit mang tro 12 chét
mang an.

13. Tac nhéan diét trir sinh vat gdy hai theo diém 8, trong d6 chat mang tro 1a
dung moi va khi day.

14. Phuwong phép theo diém 10, trong d6 phuong phép nay bao gbém budc phun

tac nhan diét trir sinh vat gay hai theo diém 13 1én sinh vat gy hai va/hodc chd
sinh vat gdy hai tra ngu.

15. Tac nhén diét trir sinh vat gay hai theo diém 8, trong d6 chit mang tro 1a tac
nhén tao khi.

16. Phuong phap theo diém 10, trong do phuorng phap nay bao gdm buéc phun
hop chét theo diém bAt ky trong s6 céc diém tir 1 dén 7 1én bé mat than clia dong
vat ky sinh bdi sinh vat gay hai.

17. Phuong phép theo diém 10, trong d6 phuong phép nay bao gom budc cho
dong vat ky smh bdi sinh vat gay hai dung qua duong miéng hop chét theo diém
bét ky trong s6 cac diémtir 1 dén 7.

18. Hop chét c6 cong thic (M4):

H3C\CH2
)

R2 (O)n R
| H |
(O)mS \(IN \nINj/ (M 4)

Al (I)o
H

trong do:

A'! 14N hoic CH,

R' 12 nhém triflometyl, nguyén tir halogen hodc nguyén tir hydro,
R? 1a nhém C1-C3 perfloalkyl,

nla0, 1 hoic 2,

m 13 0, 1 hoac 2.
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19. Hop chét c6 cong thirc (M6):

§ %
(OmS~~ N —
[ > )R ™8
A0 N

trong do:

A! 13N hoic CH,

V' 14 nguyén tir flo hodc nguyén ti clo,
R’ 1a nhém C1-C3 perfloalkyl,

m 1a 0, 1 hoac 2.

20. Hop chét c6 cong thirc (M10):

RZ V1 _ R1
O P
(O \(\/‘[ N (M 10)
\A1 (? (@)
H

trong do:

A' 13N hoic CH,

V' 1a nguyén tir flo hoic nguyén t clo,
R? 12 nhém C1-C3 perfloalkyl,

m1a 0, 1 hoac 2.
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