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trong d6 nhom thé nhu dugc xac dinh theo diém 1, va mudi, chat dong phan 1ap thé, chat
dong phan doi anh, chat ho bién va N-oxit chap nhén dugc lam hoa chat nong nghiép cua
cac hop chat nay, co thé duoc sir dung 1am chat diét con trung va co thé dugc diéu ché theo

cach da biét vé ban chat. Ngoai ra, sang ché d& cap dén hop phan diét sinh vat giy hai chira
cac hop chat nay va phuong phap kiém soét sinh vat gay hai.
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Linh vuc k§ thuit dwgc dé cap

Sang ché dé cap dén din xuét di vong c6 hoat tinh diét sinh vat gy hai, cu thé 1a hoat
tinh diét con tring chira nhém thé luu huynh, dé cap dén hop chét trung gian dé diéu
ché cac hop chét nay, dé cap dén hop ph?m ¢0 chira cac hop chét nay, va dé cap dén viéc
stt dung chiing dé kiém sodt dong vat gdy hai (bao gdm dong vat chan d6t va cu thé 1a
cOn trung hodc cac dai dién ctia bd Acarina).

Tinh trang k§ thuit cia sang ché

Hop chét di vong ¢6 hoat tinh diét loai gdy hai d4 dugc biét dén va duge md ta, vi du,
trong tai liéu WO 2012/086848 va WO 2013/018928.

Ngay nay d tim ra cic dAn xudt méi hai di vong 6/5 hai vong c6 hoat tinh diét loai gy
hai v6i luu huynh chta nhom thé phenyl va pyridyl ma con dugc thé boi nhom
xycloalkyl.

Ban chit ky thuit ciia sing ché

Do d6, sang ché d& cap dén hop chit c6 cong thire I,

trong do
A la CH hodc N;

Q duoc gén vao vi tri 3 hodc 4; va la C3-Cexycloalkyl, hodc C3-Cexycloalkyl dugc thé
mot 14n hodc nhidu 1an béi cac nhom thé dugc chon tir nhom bao gdm halogen, xyano,
C1-Caalkyl, Ci-Cshaloalkyl, C3-Cexycloalkyl, —C(O)OH, —C(O)NHa, phenyl va phenyl
ma c6 thé duge thé mot 14n hodc nhiéu I4n boi cic nhém thé dugc chon tir nhém bao

g6m halogen, xyano, Ci-Csalkyl,
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C1-Cshaloalkyl, Ci-Cshaloalkoxy, Ci-Caalkoxy, Ci-Cshaloalkylsulfanyl, Ci-Cshalo-
alkylsulfinyl, Ci-Cshaloalkylsulfonyl va —C(O)Ci-Cshaloalkyl;

X 1a S, SO hodc SOy;

Ry 1a Ci-Cyalkyl, C1-Cshaloalkyl, Cs-Cexycloalkyl, Cs-Cexycloalkyl-Ci-Caalkyl hodc
C3-Cexycloalkyl duoc thé mot 14n hodc nhidu 14n béi cdc nhém thé duge chon tir nhém

bao gdm halogen, xyano va C1-Caalkyl; hodc

R; 13 C3-Cexycloalkyl-C1-Cyalkyl duge thé mot hodc nhidu 1an béi cdc nhém thé dugc

chon tir nhém bao gdm halogen, xyano va Ci-Csalkyl; hodc
R} 1a C2-Cealkenyl, C2-Cshaloalkenyl hodc Ca-Cealkynyl;

Ry 14 halogen, xyano, Ci-Cshaloalkyl hodc Ci-Cehaloalkyl dugc thé béi mot hodc hai

nhom thé duogc chon tir nhém bao gdm hydroxyl, metoxy va xyano; hodc

R, 1a Ci-Cshaloalkylsulfanyl, Ci-Cshaloalkylsulfinyl, Ci-Cshaloalkylsulfonyl, O(Ci-
Cshaloalkyl), hodc —C(O)C1-Cshaloalkyl; hodc

R» 1a C3-Cexycloalkyl ma co thé duoc thé mot 14n hoic nhiéu 14n béi cac nhéom thé dugc

chon tir nh6m bao gdm halogen, xyano va Ci-Caalkyl;

X112 O, S hoidc NR3, trong d6 R3 1a hydro, C1-Caalkyl, C2-Cealkenyl, C2-Csalkynyl, Ci-
Csalkoxy-Ci-Caalkyl hodc Cs-Cexycloalkyl;

va mudi, chit ddng phan 1ap thé, chat ddng phan ddi anh, chit hd bién va N-oxit chép
nhan duge 1am hoéa chit ndng nghiép cia cac hop chat nay.

M ta chi tiét sang ché

Hop chét c6 cong thirc [ ma co it nhit mot tim bazo c6 thé tao thanh, vi dy, mudi cong
axit, vi du véi cac axit vd co manh nhu axit khoang, vi dy axit perchloric, axit sulfuric,
axit nitric, axit nitro, axit phosphoro hodc axit hydrohalic, v6i axit carboxylic hitu co
manh, nhu axit Ci-Csalkancarboxylic ma dugc thé hoic khong duogc thé, vi du béng
halogen, vi du axit axetic, nhu axit dicarboxylic no hodc khong no, vi du axit oxalic, axit
malonic, axit sucxinic, axit maleic, axit fumaric hodc axit phthalic, nhu axit
hydroxycarboxylic, vi du axit ascorbic, axit lactic, axit malic, axit tartaric hogc axit
xitric, hodc nhu axit benzoic, hodc véi axit sulfonic hitu co, nhu axit Ci-Csalkan- hodc

arylsulfonic ma dugc thé hoic khong duoc thé, vi du bai halogen, vi du axit metan- hodc
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p-toluensulfonic. Hop chét c6 cong thire I ¢6 it nhit mét nhom axit c6 thé tao thanh, vi
du, mubi vai bazo, vi du mubi khoang nhu mubi cia kim loai kiém hodc kim loai kiém
thd, vi du mudi natri, kali hoic magié, hodc mudi v&i amoniac hodc amin hitu co, nhu
morpholin, piperidin, pyrolidin, mono-, di- hodc tri-alkylamin bac thap, vi du etyl-,
dietyl-, trietyl- hozc dimetylpropylamin, hodc mono-, di- hodc trihydroxy- alkylamin

bac thap, vi du mono-, di- hodc trietanolamin.

Cac nhom alkyl c6 trong dinh nghia vé nhém thé c6 thé 1a mach thing hodc mach nhanh
va 1a, vi du, metyl, etyl, n-propyl, isopropyl, n-butyl, sec-butyl, iso-butyl, tert-butyl,
pentyl, hexyl, nonyl, dexyl va cac chit dong phan mach nhénh cta chung. Céac gbe
alkylsulfanyl, alkylsulfinyl, alkylsulfonyl, alkoxy, alkenyl va alkynyl co ngudn gbc tir
cac gbc alkyl da néu. Cac nhom alkenyl va alkynyl c6 thé 12 khong no mét hodc nhidu

lan.

Halogen thuong la flo, clo, brom hodc iot. Piéu nay ciing ap dung, twong ng voi

halogen di kém v&i nghia khac, nhu haloalkyl hodc halophenyl.

Céc nhom haloalkyl tét hon 14 ¢6 chiu dai mach tir 1 dén 6 nguyén tir cacbon. Haloalkyl
13, vi du nhu, flometyl, diflometyl, triflometyl, clometyl, diclometyl, triclometyl, 2,2,2-
trifloetyl, 2-floetyl, 2-cloetyl, pentafloetyl, 1,1-diflo-2,2,2-tricloetyl, 2,2,3,3-tetrafloetyl
va 2,2,2-tricloetyl. Theo sang ché nhom haloalkyl t6t hon 14 triclometyl, difloclometyl,
diflometyl, triflometyl va dicloflometyl.

Nhém alkoxy uu tién 1a ¢ chiéu dai mach duogc uu tién 1a c6 tur 1 dén 6 nguyén tir
cacbon. Alkoxy 13, vi du, metoxy, etoxy, propoxy, i-propoxy, n-butoxy, isobutoxy, sec-
butoxy va tert-butoxy va cling nhu 1a cac gbc pentyloxy va hexyloxy ddng phan. Theo

sang ché nhom alkoxy t5t hon 13 metoxy va etoxy.
Nhom alkoxyalkyl uu tién 1a cé chidu dai mach 13 tir 1 dén 6 nguyén tir cacbon.
Alkoxyalkyl 1a, vi du, metoxymetyl, metoxyetyl, etoxymetyl, etoxyetyl, n-

propoxymetyl, n-propoxyetyl, isopropoxymetyl hodc isopropoxyetyl.

_4-
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Alkoxycarbonyl 12 vi du metoxycarbonyl (ma la Cialkoxycarbonyl), etoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl, n-butoxycarbonyl, tert-butoxycarbonyl, n-

pentoxycarbonyl hodc hexoxycarbonyl.

Alkylsulfanyl 13 vi du metylsulfanyl, etylsulfanyl, propylsulfanyl, isopropylsulfanyl,
butylsulfanyl, pentylsulfanyl, va hexylsulfanyl.

Alkylsulfinyl 13 vi du metylsulfinyl, etylsulfinyl, propylsulfinyl, isopropylsulfinyl,
butylsulfinyl, pentylsulfinyl, va hexylsulfinyl.

Alkylsulfonyl 12 vi du metylsulfonyl, etylsulfonyl, propylsulfonyl, isopropylsulfonyl,
butylsulfonyl, pentylsulfonyl, va hexylsulfonyl.

Céc nhém xycloalkyl &t hon 1a ¢o tir 3 dén 6 nguyén tir cacbon trén vong, vi du

xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl.

Céc nhom haloalkoxy tét hon 14 ¢6 chidu dai mach 1a tir 1 dén 4 nguyén t& cacbon.

Haloalkoxy 13, vi du, diflometoxy, triflometoxy hodc 2,2,2-trifloetoxy.

Nhém haloalkylsulfanyl t6t hon 1a c6 chiéu dai mach 14 tir 1 dén 4 nguyén tir cacbon.
Haloalkylsulfanyl 13, vi du, diflometylsulfanyl, triflometylsulfanyl hodc 2,2,2-
trifloetylsulfanyl. Xem xét tuong tu 4p dung cho cac gbc C1-Cshaloalkylsulfinyl va Ci-
Cshaloalkylsulfonyl, ma c6 thé 13, vi du, triflometylsulfinyl, triflometylsulfonyl hodc
2,2, 2-trifloetylsulfonyl.

Theo séng ché “dugc thé tir mot dén nhiéu 1an” trong dinh nghia nhém thé, thuong dung
dé chi, tiy thude vao cdu trac héa hoc cta nhom thé, duge thé tir mot dén bay 1an, tdt

hon 1a duge thé tor mot dén nam 14n, t8t hon nira 1a dugc thé mot, hai hodc ba lan.

Cac gbe tu do thé hién nhém metyl.

Hop chét c6 cong thirc I theo séng ché con bao gom hydrat ¢ thé dugc tao thanh trong

qua trinh tao muoi.
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Tbt hon 13, Q ludn & vi tri 4 va 1a Cs3-Cexycloalkyl, hodc Cs-Cexycloalkyl dugc thé mot
14n hodc nhiéu 14n boi cac nhom thé dugc chon tir nhém bao gém halogen, xyano, Ci-
Caalkyl, Ci-Cshaloalkyl, C3-Cexycloalkyl, phenyl va phenyl ma co thé dugc thé mot 1an
hodc nhidu 14n béi cac nhom thé dugce chon tir nhém bao gém halogen, xyano, Ci-
Caalkyl, Ci-Cshaloalkyl, Ci-Cshaloalkoxy, Ci-Caalkoxy, Ci-Cshaloalkylsulfanyl, Ci-
Cghalo-alkylsulfinyl, Ci-Cshaloalkylsulfonyl va —C(O)Ci-Cshaloalkyl.

Nhom duoc vu tién ctia hop chét c6 cong thirc I duoc dai dién béi hop chét ¢o cong thirc

I-1

Ra1
/
Xa1
Ro N
- N N
N\
N N N—
\

(I' 1):

trong d6 Rz va Q nhu duge xac dinh theo cdng thic I ¢ trén; va trong d6 Xai 1a S, SO
hodc SO2; Ra; 1a metyl, etyl, n-propyl, i-propyl hodc xyclopropylmetyl; va mudi, chét
ddng phan 1ap thé, chat ddng phan dbi anh, chit hd bién va N-oxit chép nhan duoc lam
hoa chit nong nghiép clia cac hop chét nay. Trong nhém dugc uu tién nay cua hop chét
c6 cong thire I-1, Q tt hon 1a Cs-Csxycloalkyl hoic Cs-Cexycloalkyl duge thé mot lan
bdi nhom thé duoc chon tir nhém bao gdm xyano, ~C(O)OH va —C(O)NHa, cu thé 14 Q
la C3-Cexycloalkyl hodc 1-xyanoxycloalkyl; Rz t6t hon 1a C1-Cshaloalkyl; Xa; t6t hon
1a S hosic SO, va Raj tét hon 1a etyl. Trong nhém duoc uu tién khac cta hop chét ¢6
cong thie I-1, Q t&t hon 1 C3-Cexycloalkyl hoge Cs-Cexycloalkyl duoc thé mot 1an boi
xyano, —C(O)OH hoédc —C(O)NHoa, cu thé 1a Q 1a C3-Cexycloalkyl; Ry tét hon 1a Ci-
Cshaloalkylsulfanyl, Ci-Cshaloalkylsulfinyl hodc Ci-Cshaloalkylsulfonyl; Xai t6t hon
1a S hodc SO, va Ray tét hon 12 etyl.

Nhém duge vu tién khac cia hop chét ¢6 cong thire I dugc dai dién béi hop chét c6 cong

thtce 1-2
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R
/2
X82
Ro N
=z
A\
A

(1_2)9

trong d6 Rz va Q nhu dugc xac dinh theo cong thire I ¢ trén; Xaz la S, SO hodc SO»; va
Ray 1a metyl, etyl, n-propyl, i-propyl hodc xyclopropylmetyl; va mudi, chit ddng phan
14p thé, chét ddng phan déi anh, chit hd bién va N-oxit chip nhan dwgc lam hoa chat
nbng nghiép cta cac hgp chét nay. Trong nhém dugc vu tién nay cia hop chét c6 cong
thire 1-2, Q tdt hon 1a Cs-Cexycloalkyl hodc 1-xyanoxycloalkyl; Ra t6t hon 1a Ci-
Cshaloalkyl, Xas t6t hon 12 S hodc SOz va Ras t5t hon 12 etyl. Trong nhém dugc wu tién
khac cta hop chét cé cong thic 1-2, Q tdt hon 1a C3-Cexycloalkyl; R2 t6t hon 1a Ci-
Cshaloalkylsulfanyl, Ci-Cshaloalkylsulfinyl hodc Ci-Cshaloalkylsulfonyl, Xai tot hon
1a S hodc SO, va Ray tt hon 12 etyl.

Nhom duoe wu tién khac cia hop cht c6 cong thire I dugc dai dién boi hop chat c6 cong

thtre I-10

R
/310
Xa10
R, N
Z N N q
\N Ne=

(1-10),
trong do
R; va Q nhu duoc xéc dinh theo cong thire I theo diém 1;
Xaio la S, SO hodc SO»; va

Raio 1a metyl, etyl, n-propyl, i-propyl hodc xyclopropylmetyl.

Hop chét c6 cong thire I-10 duge vu tién 1a cac hop chét, trong dé
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Q la C3-Cexycloalkyl, hodc C;-Cexycloalkyl dugc thé mot 14n hodc nhidu 1an boi cac
nhém thé dugc chon tir nhém bao gdm halogen, xyano, Ci-Csalkyl, Ci-Cshaloalkyl, Cs-
Cexycloalkyl, -C(O)OH, —C(O)NH. va phenyl, hodc la phenyl ma c6 thé duoc thé mot
14n hodc nhidu 14n boi cac nhom thé duge chon tir nhém bao gém halogen, xyano, Ci-
Csalkyl, Ci-Cshaloalkyl, Ci-Cshaloalkoxy, Ci-Csalkoxy, Ci-Cshaloalkylsulfanyl, Ci-
Cshalo-alkylsulfinyl, C1-Cshaloalkylsulfonyl va —C(O)Ci-Cshaloalkyl; cu thé 1a cac hop
chét trong d6 Q 1a C3-Cexycloalkyl, hodc Cs-Csxycloalkyl dugc thé mot 1an hodc nhiu
JAn boi cac nhom thé duoc chon tir nhém bao gém halogen, xyano, Ci1-Caalkyl, Ci-
Cshaloalkyl, C3-Cexycloalkyl va phenyl, hodc 1a phenyl ma co6 thé duoc thé mdt 1an hoic
nhidu 14n béi cac nhom thé duge chon tir nhém bao gdm halogen, xyano, C1-Csalkyl,
C1-Cshaloalkyl, Ci-Cshaloalkoxy, Ci-Csalkoxy, Ci-Cshaloalkylsulfanyl, Ci-Cshalo-
alkylsulfinyl, Ci-Cshaloalkylsulfonyl va —C(O)Ci-Cshaloalkyl.

Puoc vu tién hon nita 13 cc hop chat c6 cong thirc I-10, trong d6

Q 14 C3-Csxyeloalkyl, hodc Cs-Cexycloalkyl dugc thé mot 1dn boi nhom thé duge chon

tir nhom bao gdm xyano, ~C(O)OH va —C(O)NHa.

Nhom dugc vu tién khac ctia hop chét co cong thuc I duge dai dién boi hop chét c6 cong

thirc I-20

Ra
/ 20
Xa20
Ro = N
B Q
NS
N N

(1-20),
trong do
R, va Q nhu duoc xac dinh theo cong thire I theo diém 1;
Xago 1a S, SO hodc SO»; va

Rayo 12 metyl, etyl, n-propyl, i-propyl hodc xyclopropylmetyl.

Hop chét ¢6 cong thirc I-20 dugc uu tién 14 cac hop chét, trong d6
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Q 1a Cs-Cexycloalkyl, hodc Cs-Cexycloalkyl dugc th& mot 1an hodc nhiéu 1an boi cac
nhoém thé duge chon tir nhém bao gESm halogen, xyano, C1-Caalkyl, C1-Cshaloalkyl, Cs-
Cexycloalkyl va phenyl, hodc la phenyl ma c6 thé duge thé mot 1an hodc nhiéu 1in boi
cac nhom thé duogc chon tir nhém bao gém halogen, xyano, C1-Csalkyl, C1-Cshaloalkyl,
C1-Cshaloalkoxy, Ci-Csalkoxy, Ci-Cshaloalkylsulfanyl, Ci-Cshalo-alkylsulfinyl, Ci-
Cshaloalkylsulfonyl va —C(O)C1-Cshaloalkyl.

Céc hop chat duge ddc biét wu tién co cong thic I duge dai dién boi cée hop chat ¢6

cong thire Ja-1

R
5 f | N\>—2/i\>—cza
VA,
trong do
A 1a CH hodc N;
X 1a S hodc SO2;

X3 1a N-(C1-Caalkyl);
R4 [a C1-Caalkyl;
Rs 1a Ci-Cshaloalkyl hodc Ci-Cshaloalkylsulfanyl, cu thé 1a C;-Cshaloalkyl; va

Qa 1a C3-Cexycloalkyl, hodc C3-Cexycloalkyl duoc thé mot 14n hodc nhiéu lan béi cac
nhom thé duoc chon tir nhém bao gém halogen, xyano, C1-Csalkyl, C1-Cshaloalkyl, —
C(O)OH va -C(O)NHy; cu thé 1a Qq 1a C3-Cexycloalkyl, hodc Cs-Csxycloalkyl duge thé
mot 14n hodc nhiéu 14n béi cdc nhém thé duge chon tir nhém bao gém halogen, xyano,

C1-Csalkyl hodc Ci-Cshaloalkyl.

Trong hop chét ¢6 cong thiic Ia-1 dugc uu tién nay, Qa t6t hon 1a C3-Cexycloalkyl, hodc
C3-Cexycloalkyl dugce thé mot 14n béi nhom thé duoc chon tir nhém bao géln Xyano,—

C(O)OH va —C(O)NH>; cu thé 1a Qa tbt hon 1a C3-Cexycloalkyl.
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Nhém duge vu tién dic biét cia hop chét c6 cong thirc I dugc dai dién béi cac hop chét

c6 cong thuc Ia-2

H4C

(Ia-2),
trong do
A la CH hoac N;
X4 1a N-(C1-Caalkyl);
Re 1a C1-Cshaloalkyl hodc Ci-Cshaloalkylsulfanyl, cu thé 1a C1-Cshaloalkyl; va

Qv 1a C3-Cexycloalkyl, hodc C3-Cexycloalkyl duoc thé mot 14n boi nhom thé duge chon
tir nhém bao gdm xyano,—C(O)OH va —C(O)NH; cu thé 1a Qb 1a C3-Cexycloalkyl.
Nhom duge vu tién khac cta hop chit co cong thire I duogc dai dién béi hop chét ¢6 cong

thtre I1-3

Ra
/ 3
Xa3
R, N
Z B /7 \

Q(13),

trong d6 A, Rz va Q nhu dugc x4c dinh theo cong thirc I & trén; va trong d6 Xas 1a S,
SO hodc SOz; Ras 1a metyl, etyl, n-propyl, i-propyl hodc xyclopropylmetyl; va mudi,
chét ddng phan lap thé, chét ddng phan ddi anh, chit hd bién va N-oxit chap nhan dugc
lam hoa chét néng nghiép ctia cac hop chét nay. Trong nhém duoc vu tién nay ciia hop
chét c6 cong thuc I-3, Q tét hon 1a C3-Cexycloalkyl hodc Cs-Cexycloalkyl du“(,ré thé mot
ldn boi nhom thé duc,}c chon tir nhém bao gdm xyano,—~C(O)OH va —C(O)NHa; R; tdt
hon 1a C;-Cshaloalkyl hodc Ci-Cshaloalkylsulfanyl; Xas tdt hon 13 S hodc SO, va Ras
t6t hon 12 etyl.

-10-
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Nhom duge uu tién khac cia hgp chét c6 cong thire I duoc dai dién boi hop chét c6 cong

thtre I-30

Ra
/330
Xa3o
Ry N
Z B 7\
\N N\ A
Q (1:30),

trong d6
A, R» v Q nhu duogce xéc dinh theo cong thirc I theo diém 1;
Xazo la S, SO hoac SO»; va

Raso 12 metyl, etyl, n-propyl, i-propyl hodc xyclopropylmetyl.

Hop chét co cong thirc [-30 dugc uu tién 1a cic hop chét, trong d6

Q 1a C3-Cexycloalkyl, hodc Cs-Cexycloalkyl dugc thé mot 14n hodc nhiéu 1an béi cac
nhém thé duoc chon tr nhém bao gdm halogen, xyano, C1-Caalkyl, C1-Cshaloalkyl, Cs-
Cexycloalkyl, -C(O)OH, —C(O)NH; v phenyl, hogc 12 phenyl ma ¢6 thé dugc thé mot
14n hodc nhiéu 14n béi cac nhém thé duge chon tir nhém bao gém halogen, xyano, Ci-
Caalkyl, Ci-Cshaloalkyl, Ci-Cshaloalkoxy, Ci-Csalkoxy, Ci1-Cshaloalkylsulfanyl, Ci-
Cshalo-alkylsulfinyl, C1-Cshaloalkylsulfonyl va —C(O)Ci-Cshaloalkyl.

Duoc vu tién hon nita 1a cac hop chét ¢6 cong thire I-30, trong do

Q 1a C3-Cexycloalkyl, hodc C3-Cexycloalkyl dugc thé mot 1an boi nhom thé duge chon
tir nhom bao gdm xyano,~C(O)OH va —~C(O)NH..

Cac hop chit duoc dic biét uu tién c6 cong thire I dugc dai dién bdi cac hop chét co

cong thtre Ia-3

-11-
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trong do

A 1a CH hogc N, tot hon 1a N;

Xap 12 S hodc SOy;

X3p 1a N-(C1-Caalkyl);

Rap 12 C1-Caalkyl;

Rsp 1a C1-Cshaloalkyl hodc Ci-Cshaloalkylsulfanyl, t6t hon 13 C1-Cshaloalkyl; va

Qap 12 C3-Cexycloalkyl, hodc C3-Cexycloalkyl mono- hodc polyduge thé bdi nhom thé
duoc chon tr nhém bao gém halogen, xyano, Ci-Cjalkyl, Ci-Cshaloalkyl, -C(O)OH, —
C(O)NH: va phenyl.

Trong hop chit c6 cong thirc Ta-1 duge vu tién nay, Qap t8t hon 13 C3-Cexycloalkyl, hodic
C3-Cexycloalkyl duoc thé mot Ian bsi nhom thé duge chon tir nhém bao gom xyano, —

C(0)OH va —~C(O)NH,.

Nhom duge wu tién dic bidt ctia hop chét c6 cong thirc I duoc dai dién béi cdc hop chat

c6 cong thirc Ta-4

trong do

A la CH hodc N, tét hon 1a N;

-12-
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Xap 1a N-(C1-Caalkyl);
Rep 12 C1-Cshaloalkyl hodc Ci-Cshaloalkylsulfanyl, t5t hon 14 C1-Cshaloalkyl; va

Qup 12 C3-Cexycloalkyl, hodc Cs-Cexycloalkyl duoc thé mot 1an boi nhom thé dugce chon

tir nhom bao gém xyano, -C(O)OH va —C(O)NH, .

Dugc wu tién hon nita 1a cic hop chét c6 cong thic Ia-4, trong d6

AlaN;

Xap 1a N-(C1-Caalkyl);

Rep 12 C1-Cshaloalkyl; va

Qbp 12 C3-Cexycloalkyl, hodc Cs-Cexycloalkyl duge thé mét 1an béi xyano.
Trong nhém ndi bat cia hop chét c6 cong thic I,

Rj la Ci-Caalkyl;

R; 1a C1-Cahaloalkyl hodc Ci-Cshaloalkylsulfanyl;

X 1a S hodc SOg;

X1 1a N-(C1-Caalkyl);

AlaN;

Q 1a C3-Cexycloalkyl, hodc C3-Csxycloalkyl dugc thé mot 1an béi nhom thé duge chon

tir nhém bao gdm xyano,—C(O)OH hodc —C(O)NHz; va Q ¢6 thé & vi tri 3 hodic 4; va N-

oxit ctia hop chét c6 cong thirc I ndi bat nay.

Quy trinh theo sang ché dé diéu ché hop chét c6 cong thirc I duoc thuc hién theo nguyén
Iy ctia cac phuong phép da biét dbi voi ngudi c6 hidu biét trung binh trong linh vye. Cac
quy trinh sau day mo ta viéc diéu ché hop chit c6 cong thirc I, trong d6 Q 1a & vi tri 4.

Hop chét c6 cong thirc I, trong d6 Q 12 ¢ vi tri 3 ¢6 thé dugc diéu ché tuong tu.

Cu thé hon 13, hop chét co cong thuc I ¢ thé duoc diéu ché (nhu duge mo ta trong so
dd 1) bing cach cho hop chét ¢6 cong thirc IT phan Gng v6i hop chét c6 cong thire 11,
trong d6 Xp1 co thé 1a halogen, uu tién 1a clo, brom hodc ibt, hodc sulfonat, nhu vi du
triflometansulfonat va Y1 ¢6 thé 1 nhom chirc ¢6 ngudn gde tir bo, nhu vi du B(OH)

hodc B(ORp1)2 trong d6 Rp1 ¢6 thé 12 nhom C1-Csalkyl ho#ic hai nhom ORp1 ¢6 thé tao
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thanh cung véi nguyén ti bo vong ndm hodc sau canh, nhu vi du este cua axit pinacol
boronic (lién hgp chéo Suzuki, xem vi du Tetrahedron Letters, 43(39), 6987-6990;
2002). Trong cdng thic 1T va 111, A, X1, R1, Rz, X va Q nhu duge md ta trong cong thire
I. Phan Gng c6 thé dugc xic tac bing chit xtc tic trén co s& paladi, vi du
tetrakis(triphenylphosphin) paladi(0), bis(triphenylphosphin)paladi(Il) diclorua, clo(2-
dixyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[2-(2'-amino-1,1'-biphenyl)]

paladi(Il) (XPhos palladacycle), (1,1'bis(diphenylphosphino)-feroxen)diclopaladi-
diclometan (ph@tc 1:1) hodc paladi axetat cdng phéi tir phosphin (nhw, vi duy,
triphenylphosphin hodc trixyclohexylphosphin) v6i su c6 mét cia bazo, nhu natri
carbonat, trikali phosphat hodc xesi florua, trong dung moi (nhu toluen, 1,2-dimetoxy-
etan DME, tetrahydrofuran hodc dioxan) hoac hdn hop dung mdi, nhu, vi du hdn hop
ctia 1,2-dimetoxyetan (hodc dioxan, toluen, hodc tetrahydrofuran) va nudc, 6t hon 12
du6i khi quyén tro. Nhiét do phan tng c6 thé t&t hon 12 nim trong khoang tlr nhiét do
mdi trudng dén diém sbi ctia hdn hop phan Gng, hodc tuy ¥ viéc gia nhiét c6 thé duoc

thuc hién dudi birc xa vi song.
So db 1

A R
X /]

R AN R §
2 N
- - & Xb1 + Yb—Q > /l N_ 7 N\ Q
X A=—

N 1

Tuy ¥, hop chét ¢6 cong thirc II, trong d6 Xp1 ¢6 thé 12 halogen, wu tién la clo, brom
hodc i6t, hodc sulfonat, nhu vi du triflometansulfonat, ¢6 thé duoc phéan tng voi1 hop
chét ¢6 cong thic I11, trong d6 Yo1 1& nhom magié halogenua, nhu —-MgBr (lién hgp chéo
Kumada), tiy y voi sy c6 mit cliia chét phy gia, nhu kém halogenua (Journal of Organic
Chemistry, 75(19), 6677-6680; 2010). Phan tmg c6 thé dugc xtc tdc bdi chat xdc tac
trén co s& paladi, hodc co thé lién quan dén xuc tac trén co so niken, nhu 1,3-
is(diphenylphosphino)propanniken diclorua (dppp)NiCl.

Ciing da biét 1a cac phan tng gitta hop chét c6 cong thirc II, trong d6 Xu1 ¢6 thé 1a
halogen, vu tién 12 clo, brom hodc ibt, hoac sulfonat, nhu vi du triflometansulfonat, v&i
hop chét c6 cong thic 111, trong d6 Yp1 12 nhom kém halogenua, nhu —ZnBr (lién hop
chéo Negishi), nhu dugc minh hoa vi du trong Synthetic Communications, 28(2), 225-
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232; 1998. Phan tmg c6 thé duge xtc tic boi chét xuc tac trén co s¢ paladi, nhu vi du,
(1,1'bis(diphenylphosphino)-feroxen)diclopaladi Pd(dppf)Cl hodc
bis(triphenylphosphin)paladi(Il) diclorua, tiy ¥ v6i sy c6 mat cua chét phu gia phosphin
(nhu, vi du, 2-dixyclohexyl-phosphino-2',6'-dimetoxy-biphenyl S-PHOS), trong dung
mdi, nhu, vi du 1,2-dimetoxyetan, dioxan, toluen, hodc tetrahydrofuran, tot hon 1a dudi
khi quyén tro. Nhiét do phan tmg co thé duoc vu tién nam trong khoang tr nhiét do

phong dén nhiét d¢ s6i ctia hdn hop phén Gmg.

Hop chét c6 cong thirc T con ¢6 thé duoc tao ra (nhu duge md ta trong so dd 2) bang
céch cho hop chat c6 cong thirc IV phén tng v6i hop chét c6 cong thirc V, trong d6 Xy
co thé 1a halogen, uvu tién 1a clo, brom hodc idt, hodc sulfonat, nhu vi du
triflometansulfonat va Y2 c6 thé 1a nhém chire c6 ngudn gbe tir bo, nhu vi du B(OH),
hoic B(ORw2)2 trong dé Ry €6 thé 1a C1-Csalkyl group hodc hai nhém ORsa ¢6 thé tao
thanh ciing v&i nguyén t bo vong ndm hodc sdu canh, nhu vi dy este cua axit pinacol
boronic. Trong cdng thirc IV va V, A, X1, R1, Ra, X va Q nhu duge md ta trong cong
thac 1. Phan Ung cé thd duoc xtc tac bang chit xic tac trén co s¢ paladi, vi du
tetrakis(triphenylphosphin)paladi(0), bis(triphenylphosphin) paladi(Il) diclorua hoac
(1,1'bis(diphenylphosphino)-feroxen)diclopaladi-diclometan (phtc 1:1), v6i sy ¢6 mit
ciia bazo, nhu natri carbonat, trikali phosphat hodc xesi florua, trong dung moi (nhu
toluen, 1,2-dimetoxy-etan DME, tetrahydrofuran hodc dioxan) hoéc hdn hop dung moi,
nhu, vi du hdn hop cta 1,2-dimetoxyetan va nudc, hodc cua dioxan va nudc, t6t hon 1a
du6i khi quyén tro. Nhiét d6 phan tmg c6 thé wu tién 12 ndm trong khoang tir nhiét do
mbi truong dén diém soi cua hdn hop phan tng, hoic tiry ¥ vide gia nhiét c6 thé duge

thuc hién dudi blrc xa vi séng.

So dd 2
Ry
/ R4
X J
e NI/ Rz N
| Yo, + Xb,—Q = T T > N
N X4 A== \N X -
V; Vv |

Hop chét co cong thire 1-a3, trong do A, Ri, Ra, X1 va Q ¢6 céc gia tri dugc xac dinh

trong cong thie I, va X 1a —SO»—, ¢6 thé dwoc diu ché bing cach oxy hoéa hop chat c6
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cdng thirc I-a2, trong d6 A, R1, Rz, X1 va Q ¢6 cac gia tri dugc xac dinh trong cong thirc
I, va X l1a -SO—. Phan ung c6 thé dugc thuc hién béng cac chét phan g nhw, vi dy, a
peraxit nhu peraxit axetic hodc m-cloperaxit benzoic, hodc hydroperoxit, nhu vi du,
hydro peroxit hodc tert-butylhydroperoxit, hoac chit oxy héa vd co, nhu mudi
monoperoxo-disulfat hogc kali permanganat. Theo cach twong tu, hop chét ¢6 cong thirc
[-a2, trong d6 A, Ri, Rz, X1 va Q c6 céc gia tri dugc xac dinh trong cong thic I, va X 1a
_SO-, c6 thé duge didu ché bang cach oxy hoa hop chét c6 cong thirc I-al, trong do6 A,
Ry, Ry, X1 va Q c6 cic gia tri duge xac dinh trong cong thuc [, va X la —S—, dudi cac
didu kién twong tu dugc mo ta & trén. Cac phan ng nay c6 thé duogc thyc hién trong cac
dung mdi nuée hodc hitu co khac nhau (vi du diclometan) thich hop voi cac diéu kién
nay, boi nhiét do tir dudi 0°C lén dén didm s6i cia hé dung moi. Sw bién doi ciia hop
chéit c6 cong thirc 1-al thanh hop chét c6 cong thie 1-a2 va 1-a3 dugc thé hién trong so

dd 3.

So dd 3
R
/R1 X/ 1
X
RZ = N R2 = N
I > M—a | Nl Na
\N X1 A= R N )(1 A=
\\ 7
lat R, . / ra3
z
=.8- \N X; A=
l-a2 X = -S(0)-

Hop chit c6 cong thiic I-al ¢ thé con duoc didu ché (so dd 4) bang cach cho hop chét
c6 cong thirc VI phan img v6i hop chét ¢6 cong thic VIL, trong do A, Ri, Ra, X1 va Q
c6 cac gid tri duoc xdc dinh trong cong thirc I va X 1a luu huynh va M la cation kim loai
hodc & kim. Trong so dd 4, cation M dugc gia dinh 1 cation don hoa tri, chir khong phai
1a da hoa tri dugc két hop véi nhiéu hon modt nhém S-Ry cling c6 thé dugc xem xét.
Cation duoc wu tién 13, vi du lithi, natri, kali hodic xesi. Dé thyc hién viéc bién doi nay,
Xbs la nhém roi chuyén nhu, vi du, flo, clo, brom hodc iot, hodc aryl- hodc alkylsulfonat,
nhung nhidu nhom roi chuyén khéc c6 thé dugc xem xét. Phan mg c6 thé duogc thuc
hién trong dung moi, t6t hon 12 khong proton (nhu N,N-dimetylformamit hodc

axetonitril), & nhiét do dudi 0°C hodc Ién dén nhiét do soi ctia hdn hop phan tng.

So dd 4
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A
Xbs X
Ra N R
= NG N
|\/\Q+M—S——R1____—> ‘\/\Q
NS J—
N X1 A \N X1 A_
Vi Vil a1 X= -5
Hop chit c6 cong thirc VI-a
Xbsg
R, N
~ I >~ M—a
NS
X1 A—
§ (VI-a),

trong do
A, Q, X va Ry nhu duge xac dinh theo cong thire I theo diém 1; va
Xbso 12 halogen;

1a m6i va duoc dic biét phat trién dé didu ché hop chét theo sang ché. Do d6 hop chat

¢6 cong thirc VI-a la dbi tuong khac cua séng ché.

Hop chét ¢o cong thirc VI, trong d6 Xbs 1a nhoém roi chuyén nhu, vi du, flo, clo, brom
hodc it, hodc aryl- hodc alkylsulfonat nhu triflometansulfonat, hodc bét ky nhém roi
chuyén tuong tu khac, c6 thé duoc didu ché (so dd 5) bang cach cho hop chét ¢6 cong
thirc VIII phan tng voi hop chét c¢6 cong thirc IX, trong d6 Xos c6 thé 1 halogen, uu
tién la clo, brom hodc ibt, hodc sulfonat, nhu vi duy triflometansulfonat, t6t nhét 12 brom
hodc i6t va Yua c6 thé 1a nhom chirc c6 ngudn gbc tir bo, nhu vi du B(OH), hoic
B(ORp4)2 trong d6 Rea co thé 12 nhom Ci-Cealkyl hodc hai nhém ORy4 €6 thé tao thanh
ciing v&i nguyén tir bo vong nam hodc sdu canh, nhu vi du este cta axit pinacol boronic.
Trong cong thirc VI, VIII va IX, A, X1, Rz va Q nhu dugc md ta trong cong thirc I. Phan
ng 6 thé duoc xtc tac bang chat xtic tc trén co s¢ paladi, vi du tetrakis(triphenyl-
phosphin)paladi(0), bis(triphenylphosphin) paladi(II) diclorua hodc (1,1'bis(diphenyl-
phosphino)-feroxen)diclopaladi-diclometan (phac 1:1), v6i sy c6 mit cua bazo, nhu
natri carbonat, trikali phosphat hodc xesi florua, trong dung mdi (nhu toluen, 1,2-
dimetoxy-etan DME, tetrahydrofuran hodc dioxan) hodc hdn hop dung mdi, nhu, vi du

hdn hop cua 1,2-dimetoxyetan va nude, hodc cta dioxan va nudc, tot hon 1a dudi khi
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quyén tro. Nhiét do phan tng co thé wu tién 14 ndm trong khoang tr nhiét d¢ moi truong
dén didm sdi ctia hdn hop phan tmg, hodc tuy ¥ viéc gia nhiét co thé dugc thuc hién duéi

btrc xa vi song.

So dd 5
. N Xbs Xb,
2
T e e e O Y
N7 X A= X A
VI X Vi

Taty ¥, hop chat c6 cong thie VIII, trong d6 Xes ¢6 thé 1a halogen, uu tién 14 clo, brom
hodc i6t, hodc sulfonat, nhu vi du triflometansulfonat, c6 thé duoc phan Ung véi hop
chat c6 cong thire IX, trong d6 Yes 12 nhom magié halogenua, nhu -MgBr (lién hop chéo
Kumada), tiy y v&i su c6 mit cua chét phu gia, nhu kém halogenua (Journal of Organic
Chemistry, 75(19), 6677-6680; 2010). Phan tng co6 thé duoc xuc tac boi cht xtc tac
trén co sO paladi, hodc co thé lién quan dén xuc tac trén co s& niken, nhu 1,3-

is(diphenylphosphino)propanniken diclorua (dppp)NiCl.

Ciing da biét 13 cac phan tng gitta hop chét c6 cong thire VIII, trong d6 Xps ¢O thé 1a
halogen, uu tién 1a clo, brom hodc i6t, hodc sulfonat, nhu vi du triflometansulfonat, voi
hop chit ¢6 cong thire IX, trong d6 Yes 1a nhém kém halogenua, nhu —ZnBr (lién hop
chéo Negishi), nhu dugc minh hoa vi du trong Synthetic Communications, 28(2), 225-
232; 1998. Phan tng c6 thé duge xuc tac béi chét xtc téc trén co s¢ paladi, nhu vi du,
(1,1'bis(diphenylphosphino)-feroxen)diclopaladi Pd(dppf)Cl hodc
bis(triphenylphosphin)paladi(Il) diclorua, tiy y v6i su ¢6 mat cta chét phu gia phosphin
(nhu, vi du, 2-dixyclohexyl-phosphino-2',6'-dimetoxy-biphenyl S-PHOS), trong dung
méi, nhu, vi du 1,2-dimetoxyetan, dioxan, toluen, hodc tetrahydrofuran, tot hon 13 dudi
khi quyén tro. Nhiét do phan ng c6 thé duoc vu tién nam trong khoang tir nhiét do

phong dén nhiét do so6i cta hdn hop phén tng.

Theo céch tuy ¥ dugc mo ta trong so dd 6, hop chit c6 cong thie VI con co thé duoc
diéu ché bang cach cho hop chét ¢6 cong thire X, trong d6 Xbs 1a nhoém roi chuyén nhu,
vi du, flo, clo, brom hodc i6t, hodc aryl- hoic alkylsulfonat nhu triflometansulfonat, hodc

bét ky nhom roi chuyén twong tu khéc, phan tng v6i hop chét c¢6 cong thirc XI, trong

-18-



41843

d6 Xps c6 thé 1a halogen, uu tién 1a clo, brom hodc i6t, hodic sulfonat, nhu vi du
triflometansulfonat, tt nhét 12 brom hodc ibt, va Yos co thé 12 nhém chic ¢6 ngu@)n géc
tir bo, nhu vi du B(OH)2 hodc B(ORys)2 trong d6 Res co thé 12 nhém Ci-Cealkyl ho#ic hai
nhém ORys 6 thé tao thanh cling véi nguyén ti bo vong ndm hodc sau canh, nhu vi du
este cla axit pinacol boronic. Trong cdng thue VI, X va XI, A, Xi, Ra va Q nhu duoc
mo ta trong cong thirc 1. Phan ung co thé duoc xtc tac bang chét xic tac trén co 56
paladi, vi du tetrakis(triphenylphosphin)paladi(0), bis(triphenylphosphin) paladi(II)
diclorua hoic (1,1'bis(diphenylphosphino)-feroxen)diclopaladi-diclometan (phtc 1:1),
voi su ¢6 mit clia bazo, nhu natri carbonat, trikali phosphat hodc xesi florua, trong dung
mdi (nhu toluen, 1,2-dimetoxy-etan DME, tetrahydrofuran hodc dioxan) hodc hdn hop
dung moi, nhu, vi du hdn hop cua 1,2-dimetoxyetan va nudc, hodc cua dioxan va nudc,
t6t hon 12 du6i khi quyén tro. Nhiét do phén (g c6 thé wu tién 14 ndm trong khoang tir
nhiét do moi truong dén diém sdi ctia hon hop phan tng, hodc tiy ¥ viéc gia nhiét c6

thé duoc thue hién dudi buc xa vi song.

So dd 6
Xbg Xb,
Rs N
~ Ro N
N X4 A= \N X A=
X X VI

Hop chét c6 cong thiic I con c6 thé duoc didu ché (so dd 7) bing cach cho hop chét c6
cong thire XIII phan tmg voi hop chat ¢6 cong thie XIV dudi céc diéu kién khir nude
chinh thire khéc nhau, trong d6 A, Ri, Ra, X, X1 va Q ¢6 céc gid tri dugc xéac dinh trong
cong thirc I. Cac phuong phép nay la da biét dbi v6i chuyén gia trong linh vuc hodc
duge md ta vi du trong cong bd don qudc té s6 WO 2009/131237, WO 2011/043404,
WO 2011/040629, WO 2010/125985, WO 2012/086848, WO 2013/018928, WO
2013/191113, WO 2013/180193 va WO 2013/180194. Céc quy trinh nay 1a da biét va
da duoc md ta vi du trong cong b6 don qubc t& s6 WO 2011/040629 hodc WO
2009131237 (X3 1a oxy), WO 2011088990 hodc Inorg. Chimica Acta, 358(9), 2701-
2710; 2005 (X1 12 lwa huynh) va J. Am. Chem. Soc., 132(5), 1545-1557, 2010 hodgc WO
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2008128968 (X1 1a NR3). Hop chét ¢6 cong thire XIII hodc 12 ¢6 trén thi trudng hodc
duoc md ta, vi dy, trong cong bd don québc té s6 WO 2012/0868438.

So do 7
” ]
/R1 R1
R, NH o X Chét khw nwde. vi du )’( aQ
7 2 7\ H3PO4. 150-230 48 Hoo N
x | * — ? o Ro =2 N =
NS HO A | A
\ O
Xl oy N “xyH

R

Char kb nudc. vi du

/‘1
X
H3PO4 150-250d6  Ro N
. Z I A\ / \ Q
N X A==
|

Quy trinh m6 t4 phan Ung gifta hop chét c6 cong thire XIII va hgp chét c6 cong thire

XIV huéng dén hop chit c¢6 cong thire I dugce tom t4t cu thé hon trong so dd 8:

So do &
(COCH?, Dang mét tror, vidu
CH)Cly. nhiée 36 phong.
hode SOCT>. CHaCly, nhigt 43
R, paong.
X/ hodc DCC. EDC. THF aoic /Rt
o Pyndic nhigt &8 phong &n 120°C X
7\ %
© —— D
HO A X -
XNV
XIV-a

s
G %
Xor Xoz

. NH
R, Z
| R,
\N X,k i
LA a
H N
Xt R, | _
-_— = Y ‘ A
Y ¥ VoL SUr ¢ mit cua \N e}
bazo vi du E3N. pymidin X{H
XV

PPh3. DIAD. Dung méi. vi du THE

{
H
nsiét 5 phong dén 50°C |
hodc p-T<OH. dung mét tro, vidu |
NP, Visong. nhi¢t & phong dén 130°C ¥

Ry
/
X
R> N
\N X4 A==
|

Hop chét c6 cong thie XIV, trong do A, Ri, X va Q nhu dugc mo ta trude day, dugc

hoat hoa (so dd 8) thanh hop chat c6 cong thire XIV-a bing cac phuong phap da biét doi

v6i chuyén gia trong linh vuc va dugc md ta trong vi du Tetrahedron, 61 (46), 10827-

10852, 2005. Vi du céc hop chét ma Xo 1a clo duge tao thanh bing cach xir Iy bang vi
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du, oxalyl clorua hodc thionyl clorua véi sy c6 mat cua khéi lugng xuc tac ctia DMF
trong cac dung mdi tro nhu metylen clorua hogc THF ¢ nhiét do nim trong khoang tir
20 °C dén 100 °C, 16t hon 1a 25 °C. X Iy XIV-a bing hop chét c6 cong thire X111, trong
d6 Ry va X1 nhu duge md ta trong cong thic I, tiy ¥ v6i su ¢6 mit cia bazo, vi du
trietylamin hodc pyridin, tao ra hop chét ¢ cong thirc XV. Ty v, hop chét c¢6 cong thirc
I ¢6 thé duoc didu ché bing cach xir 1y hop chat ¢ cong thire XIV béng dixyclohexyl
carbodiimit (DCC) hodc 1-etyl-3-(3-dimetylaminopropyl)carbodiimit (EDC) dé tao ra
dang hoat hoa XIV-a, trong d6 Xo 1 Xo1 va Xo2 tuong tng, trong dung mdi tro, vi du
pyridin, hodc tetrahydrofuran (THF) tly y v6i su ¢6 mét cua bazo, vi du trietylamin, &
nhiét d6 nim trong khoang 50-180 °C. Hop chét c6 cong thirc XV thu dugc nay sau d6
¢6 thé dugc chuyén héa thanh hop chét c6 cong thuc I bang cach khit nude, vi du bang
cach gia nhiét hgp chét, thy ¥ dudi blrc xa vi song, v6i sy cb mit clia chét xtc tac axit,
vi du axit metansulfonic, hodc axit para-toluensulfonic p-TsOH, trong dung mdi tro nhu
N-metyl pyrolidon hodc xylen, & nhiét dd nim trong khoang 25-180 °C, t6t hon 13 130-
170 °C. Cac quy trinh nay dd dugc mo ta trudc day trong cong bd don quéc té s6 WO
2010/125985. Theo cach khac, hop chat c6 cong thirc XV ¢6 thé duoc chuyén hoa thanh
hop chét c6 cong thic I (trong d6 X 1a O) bang céch sit dung triphenylphosphin, di-
isopropyl azodicarboxylat trong dung moi tro ching han nhu THF & nhiét do nam trong
khoang tir 25 dén 50°C. Diéu kién Mitsunobu nay di dugc md ta truGe diy dbi vai su

bién ddi ndy (xem tai lieu WO 2009/131237).

Theo céch tuong tu (so dd 9), hop chét c6 cong thire VI, trong d6 Xbs 1a nhém rdi chuyén
nhu, vi du, flo, clo, brom hodc i6t, hodc aryl- hodc alkylsulfonat nhu triflometan-
sulfonat, hoac bét ky nhém roi chuyén teong tu khac, co thé duoc diéu ché béng cach

phan Gng hop chét ¢6 cong thirc X VI,

Sodd 9
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{COCL,. Dung mds e vidy
CH>Cl, nhiés 30 phong.

hode SOCL2. CH2CI. nhist &8
phdng.

Xb- hoac DCC. EDC. THF hoic

o Pyndio nhiét 4 phovg 3 120°C  XPs
o)
/ \ Q e e >—2/_}Q
HO A x¢ L
e XVla
\N
Xo=Cl, §
N
o
M _«N
C
O 4 <“

Xon

R, / I MH,

N

N Ky

Xl R-
S —— - =z
ty ¥ val 5 ¢ mit cta =~ ‘

bazovi du BN, pymidin

PPhL3. DIAD, Dung wéi. vi du THE

muér dd pacng dén S0°C
hodc p-TsOH. dung méi tro, vidu
NP, Vi song. whide 63 phdug dén 180°C

Xby
R N
X X _
i N 1 A

trong d6 A va Q c¢6 céc gia tri dugc xac dinh cho cdng thuc I, v6i tac nhan hoat hoa,

nhu, vi du oxalyl clorua hodc thionyl clorua hodc chét phan tng carbodiimit dé tao ra

dang hoat hda XVI-a, sau d6 phan (g v6i hop chét ¢6 cong thire XIII, trong d6 R, va

X nhu dugc md ta trong cong thuc 1. Hop chét trung gian c6 cong thirc XVII ¢6 thé

duoc phan 14p, nhung uu tién l1a duoc chuyén héa thanh hop chét c6 cong thirc VI theo

cach twong tu nhu dugc md ta ¢ trén cho su chuyén hoa ctia hop chét XV thanh hop chét

c6 cong thuc I.

Theo cach trong ty nhu duge mo ta & trén, hop chét co cong thirc VIII co thé dugc diéu

ché nhu dugc md ta trong so dd 10,

So dd 10
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(COC). Dung mdi tro, vidu
CHaClp. phués dg pheng.
hode SOCL. CH2CL. nhiét 49

png, Ron s i
hode DCC, EDC, THF Lode l
.. er. A2 N i yARDA <
Xbr Pyridin nhiét 33 phong den 120°C Xb M %yh Kb -
- Xty 3 .
U> 7\ A Xl . o)
— XDy / \ Xt R2 Z ] 4)
o A= ‘ — N A
g AT ty ¥ vad s cd mit cta & A o
Y 2 ’ /\ Y.

XVIE XVilka bazo vidu EN, pynidin

Q S  PPh3.DIAD Dusgmst vidu THF
Xe=Cl § nhiér 43 plzong dén SO°C
N
o
<N

hoje p-TsOH. dung madt trer, vidu
NMP. Vi sonz, zhiét & phong 3én 180°C

VIl

bang cach cho hop chét c6 cong thirc XVIII, dang hoat hoa XVIII-a twong tng clia hop
chét c6 cong thire XVIII, trong d6 A 1a cacbon hodc nito, va Xb3 1a nhoém roi chuyén
nhu, vi du flo, clo, brom hodc ibt, hoac aryl- ho#c alkylsulfonat nhu triflometan-sulfonat,
va Xps4 c6 thé 1a halogen, uu tién la clo, brom hodc i6t, hodc sulfonat, nhu vi du
triflometansulfonat, tt nht 13 brom hoc i6t, phan tmg véi hop chét ¢ cong thire XIII,
trong d6 X1 va Ry nhu dugce xac dinh trong cong thie I. Hop chét trung gian c6 cong
thirc XIX ¢6 thé duoc phan 1ap, nhung wu tién 1a duoc chuyén hoa thanh hop chét c6
cdng thirc VIII theo cach twong tu nhu duge md ta & trén (sy chuyén hoa cta hop chit

XV thanh hop chét ¢6 cong thirc I).

Hop chét ¢6 cong thure XXI c6 thé dugc diéu ché nhu dugc md ta trong so dd 10a, béng
cach cho hop chit c6 cong thire XX, trong d6 A 1a CH hodc nito, va Xbsa 12 nhém roi
chuyén nhu, vi du nitro, flo, clo, brom hodc ibt, hodc aryl- hoac alkylsulfonat nhu
triflometansulfonat, va Xp4 c6 thé 1a halogen, vu tién la clo, brom hodc ibt, hodc sulfonat,
nhu vi du triflometansulfonat, tot nhat 1a brom hodc idt, phan Gmg v6i hop chit c6 cong
thie VII, trong d6 Ry nhu dugce x4c dinh trong cdng thtre I, va M 1a cation kim loai hodc
a kim. Trong so dd 10a, cation M dugc gia dinh 1a don hoa tri, nhung cation da hoa tri
duoc két hop véi nhiéu hon mot nhém S-R; cling ¢6 thé dugc xem xét. Cation duge uu
tién 13, vi du lithi, natri, kali hoac xesi. Phan ing ¢0 thé duoc thuc hién trong dung moi,
tbt hon 1a dung moi khdng proton phan cuc, nhu THF, N,N-dimetylformamit hogc

MeCN, & nhiét d6 ndm trong khoang tir -78°C dén nhiét d6 sdi ctia hdn hop phan tng.

-23-



41843

Hop chét c6 cong thirc XVIII-c c6 thé duoc diu ché biang cach thily phan hop chét c6
cong thire XXI duéi diéu kién axit (vi du HCI hodc H2SOq4) hodc diéu kién bazo (vi du
NaOH hoic KOH) nhu duge md ta trong so' dd 10a, dudi diéu kién da biét v6i chuyén
gia trong linh vuc. Hop chét c6 cong thic II-al ¢6 thé dugc didu ché, nhu duge md ta
trong so dd 10a, bang cach cho hop chét c6 cong thirc XVIII-c dang hoat héa XVIII-d
tuong tmg ctia hop chat c6 cong thire XVIII-c phan tng véi hop chét ¢6 cong thire XTI,
trong d6 Xi va Ry nhu duge x4c dinh trong cong thire I. Hop chét trung gian c6 cong
thire XXII ¢6 thé duoc phéan 1ap, nhung uu tién 1a dugce chuyén héa thanh hop chét ¢o
cong thire II-al theo cach twong tu nhu duoc md ta & trén (su chuyén héa ctia hop chat
XV thanh hop chét ¢é cong thirc I). Trong hop chét c6 cong thirc XXI, XVIII-c, XVIII-
d, XXII va IT-al, X ¢6 thé 13 S, SO hoc SOz (khi X 1a SO, hop chét ¢6 cong thirc II-al
tr& thanh hop chét c6 cong thire [1-a2; twong tng, khi X 1a SO, hop chét ¢ cong thirc
II-al tr& thanh hop chit ¢6 cong thirc I1-a3; xem so dd 12). Dang oxy hoa thich hgp cia
nguyén t luu huynh trong hop chét c¢6 cong thirc XXI, XVIII-¢c, XVIII-d, XXII va II-
al trong d6 X 1a SO hodc SO, ¢6 thé duoc diéu ché bing cach oxy hoa hop chét c6 cong
thire XXI, X VIII-c, XVIII-d, XXII va II-al trong d6 X 1a S. Phan tng c6 thé duogc thuc
hién bing cac chdt phan Gmg nhu, vi dy peraxit nhu axit peraxetic hodc axit m-
cloperbenzoic, hodc hydroperoxit nhu vi du hydro peroxit hodc tert-butylhydroperoxit,
hoic chét oxy hoéa vé co, nhu mudi mono-peroxodisulfat hodc kali permanganat, wu tién

13 axit meta-clo-perbenzoic nhu duge mo ta trudce day.

So dd 10a
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{CCCLy). Dung mot tron, v du
CH>Cly. phiér @ phong.
hode SOCIy. CH2CL2. nhist 43

acir p..ullE
Xba3 1)1»0-6 Hx s hode DCC. EDC. THF hode

%
hodcbaza 4 0
: Pyridin nhigt 3 phong dén 120°C
‘237 ‘2}— w}'xu.‘ '
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2y oxy hoa muy y cl.o X e =

12 SC hojc SO2

R
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XX XVike
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< / H < R1
F | !
; 1) ) o N
A\ Ron nooM
£ XH
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x{ A= X e} o
) XVIlkd tay ¥ v s e it ctia N™ Sx vi du TEF, ubiét 36 phene dén 50°C
b:!-':! vidu EgN. pyndin tede p-TsOH dung wdi wro.
25 oxy héa tiry ¥ cho X XX v éu NMP. Vi séng, nhiér 46 phong dén 180°C
12 SO hodc SO 2y oxy boa tuy ¥ cho X1a SO hoje SO
\
N—
X = Ch Q Ry P
N
og ! s
Ve 0_( N X ,
. TalX1as)
< (hode II-a2, klu X 1a SO; mong vme T-a3
Xot Xaz kN 1a SOy

Hop chét c6 cong thirc XVIII-c, trong d6 X 1a S, SO hodc SO, ¢6 thé tiy y dwgc diéu
ché bang phuong phap tuong tu v6i phuong phap dugc mo ta trong tai liéu tham khao
(so d 10b). Vi du, hop chét c6 cong thire XVIII-c, trong d6 X 1a S, ¢6 thé duge diéu
ché bang cach xa phong héa hgp chét c6 cong thire XXIV, trong d6 Reg 1a Ci-Caalkyl,
duéi didu kién da biét voi chuyén gia trong linh vye (R1 nhu duge xic dinh trong cdng
thirc I, A 12 N hoic CH, va Xps ¢6 thé 13 halogen, wu tién 1a clo, brom hodc idt, hodc

sulfonat, nhu vi du triflometansulfonat, t6t nhét 13 brom hodc iét).

So dd 10b
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,R1 /R!
Kbs N-S-Ra s 5
Q, Vil Y xa phong hoa <, / \
/N X0 @— /N Xty ———————3 Xby
O\ AT vi d. NaSEr 0\ A i du. NaOH heac HO A
Fig Ra XOE nuoc trong metanol
XX XXV XV ka X1a $
; . L .
{ Gxy h0‘3 vi duD peraxit v1 duzger'anm Osy hoa vi du peraxit vi du peractic
axt hoac MCPBA. dung méi vidu axit hode MCPBA. dung mdr vi du
) o | Metylen cloria Y Merylen clonn
rorg @3 Ry vidulade viduenl ¥

Xby vidu i brommn,

Xoya vidula do kodeclo. N S °8 S
Rrg v:dula menl 025 . 0="%
e 0 xa phong hoa <
AlaNhoa CE. / \ Xbq . / \ Xbg
o A= v: du. NaOH hodc HC A=
\R\G KOH nwoc wong metanol
XXIV-a XVII-¢ khn X 13 SO hoidc SO2

kln X 1a SO koac SO

Hop chét c6 cong thirc XXIV, trong d6 Ric 12 Ci-Caalkyl, c6 thé dugc diéu ché bang
cach xt Iy hop chét c6 cong thire XXIII, trong d6 Xbsa 1a nhom roi chuyén nhu, vi du
nitro, flo, clo, brom hodc i6t, hodc aryl- hodc alkylsulfonat nhu triflometansulfonat, va
trong d6 Rig 1a C1-Caalkyl, voi bang chit phan tmg M-S-R ¢6 cdng thirc VII, trong do6
Ry nhu dugc xé4c dinh trong cong thirc I va M 1a cation kim loai hodc 4 kim, dudi cac
diéu kién dugc mé ta & trén. C4c quy trinh nay bao gdm vi du natri metan- hogc
etanthiolat 1am c4c chét phan tmg M-S-R; 1a da biét va da duoc md ta trudc ddy trong
tai lidu, vi du, WO2014/152738. Hop chét ¢6 cong thirc XXIV c6 thé duge oxy hoa
thanh hop chét c6 cong thirc XXIV-a st dung phuong phap da biét dbi v6i chuyén gia
trong linh vuc va duge mo ta vi dy trong So dd 12, va sau d6 dugc xa phong hda thanh
hop chét c6 cong thitc XVIII-c, trong d6 X 1a SO hogc SO2. Tuy y hop chét c6 cong
thire XXTV ¢6 thé dugc xa phong hoa trude tién thanh hop chit c6 cong the XVIII-c,
trong d6 X 1a S, va sau dé dugc oxy hoa thanh hop chét c6 cong thire XVIII-c, trong d6
X 1a SO hoac SO,. Hop chit ¢6 cong thirc XXIII hodc 1a ¢6 trén thi trudong hodc duge
mb ta trong cong bd don qubc té s6 WO 2012/086848.

Viéc thay ddi thir tu cac diéu kién phan tmg ma dugc mo ta & trén con co thé cho phép
chuyén héa hop chét c6 cong thire XVIII-c, hodc dang hoat hoa XVIII-d cua ching,
thanh hop chét hitu dung c6 cdng thirc XXIV, hodc dang oxy hoa clia chung XXIV-a.

Diéu nay dugc minh hoa trong so dd 10c.

So dd 10c:
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/R1 Ry G-OE
X axut
1o vi du HaSOx
e
HO A= Ri Oxy hoa vi du peraxat vi du peracuc
/ axit hode MCPBA, dung mdi vidu ,R1
 XVlllc X . X
char hoat hoa o mervlen clora
‘ o
vidu (COCh)? Y y“ /}' Xbg % Kby
X,R« Rig—O A= ’ Rc—O —
AN 4 XXV XXIV-a
Xb, .1 one d6 X I
cl A= ¢ ! wosg 4o X1a S rong do X 1a SO hoic SO2
XVIil-d Rig=OH

rong 86 Xg la Cl

Nhu duoc md ta trong so do 10c, hop chét este ¢6 cong thirc XXIV, trong d6 X 1a S va
Rig la Ci-Caalkyl, c6 thé duge diéu ché tir hop chét axit carboxylic ¢6 ¢ong thirc X VIII-
¢ tuong ung, trong d6 X 1a S, bang cach phan (mg véi rugu c6 cong thirc RLcOH, trong
d6 Rig 12 C1-Caalkyl , tiy ¥ v6i sy ¢6 mit clia axit (nhu axit sulfuric), hoge tuy y tuy y
v6i sy ¢6 mit clia tac nhan hoat hda, nhu vi du oxalyl clorua (COCl),. Cac phuong phap
este hoa nay 1a da biét d6i voi chuyén gia trong linh vuc va dugc mo ta trong tai liéu
tham khao. Hop chét ¢6 cong thire XXIV ¢ thé dugc oxy héa thanh hop chét co cong
thitc XXIV-a nhu dugce ban dén trong so do 10b. Dinh nghia nhém thé trong hop chét
c¢6 cong thire XVIII-¢, XVIII-d, XXIV va XXIV-a nhu dugc mo ta trude day.

Hop chét c6 cong thirc I-al, trong d6 X 1a luu huynh, c6 thé duogc diéu ché (so dd 11)
bang cach cho hop chit c6 cong thirc VIIL, trong d6 A, Ra va X1 nhur duge xac dinh trong
cong thire I, va trong d6 Xp3 1a nhoém roi chuyén nhu, vi du, flo, clo, brom hodc ibt, hodc
aryl- hodc alkylsulfonat nhu triflometansulfonat, vu tién Ia flo hodc clo, va trong d6 Xu4
14 halogen, uu tién 1a clo, brom hodc ibt, hodc sulfonat, nhu vi du triflometansulfonat,
t6t nhat 1a brom hodc ibt, phan ting véi hop chét c6 cong thie VIL, trong d6 Ry nhu dugce
x4c dinh trong cong thitc I, va M 1a cation kim loai hodc 4 kim. Trong so dd 11, cation
M duoc gia dinh 12 cation don hoéa tri, nhung cation da hoa tri duogc két hop v6i nhiéu
hon mot nhom S-R; cling ¢ thé duoc xem xét. Cation dugc wu tién 14, vi du lithi, natri,
kali hodc xesi. Phan tng c6 thé duge thuc hién trong dung moi, t6t hon 12 dung moi
khong proton phén cuc, ¢ nhiét d¢ dudi 0°C hodc 1én dén nhiét d6 soi ctia hdn hop phan
ung.

Sodd 11
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Vil v

I-a1 X=-8-

Hop chét ¢o cdng thirc I1-a3, trong d6 A, R1, Rz va X ¢6 céc gia tri duge xac dinh trong
cong thue I, va X 1a —SO,—, va trong d6 Xps 12 halogen, uu tién 1a clo, brom hogc i6t,
hodc sulfonat, nhu vi du triflometansulfonat, c6 thé duoc diéu ché (so dd 12) béng cach
oxy hoa hgp chét co cong thtrc 11-a2, trong d6 A, Ri, Ra va X ¢6 céc gid tri duge xac
dinh trong cdng thirc I, va X 1a —SO—, va trong d6 Xo4 12 halogen, uu tién 1a clo, brom
hoac ibt, hodc sulfonat, nhu vi du triflometansulfonat. Phan tmg co6 thé dugc thuc hién
v6i cac chat phan g nhu, vi du peraxit nhu axit peraxetic hodc axit m-cloroperbenzoic,
hoic hydroperoxit vi du nhu hydro peroxit hodc tert-butylhydroperoxit, hodc chét oxy
héa vo co, nhu mudi mono-peroxodisulfat hogc kali permanganat, t6t hon 13 axit meta-
cloroperbenzoic. Theo cach tuwong tu, hop chét c6 cong thire I1-a2, trong d6 A, Ry, Ry va
X1 ¢6 cac gid tri duge xac dinh trong cong thic I, va X 1a —SO—, va trong d6 X4 la
halogen, uu tién 1a clo, brom hodc ibt, hodc sulfonat nhu vi duy triflometan-sulfonat, c6
thé dugc diéu ché bang cach oxy héa hop chét c6 cong thic II-al, trong d6 A, Ry, Ra va
X1 ¢6 céc gia tri duge x4c dinh trong cong thuce I, va X 1a —S—, va trong d6 Xo4 la halogen,
vu tién 1a clo, brom hodc ibt, hodc sulfonat, nhu vi du triflometansulfonat. Cac phan ing
nay c6 thé duoc thuc hién trong cac dung méi hitu co hodc dung moi trong nude khéac
nhau twong thich véi cac diéu kién nay, voi nhiét do nim trong khoang tir dudi 0°C 1én
dén diém soi ctia hé dung moi.

So dd 12

R4

Ry R
/ 1
/
R % X N
NS N oxyhea R N R,
TN /7 N\ Z oxy hoa 2 N
U > 2} Kby \(I N / \ Xby —— Z { \> / \‘""xbé
N X4 A= \Z\’ X4 A== X . e i
! N 1 A
S

IFa1 X=-S- =
a2 X =-S(O) a3 X=-S(0)-

Nhiéu hop chét ¢6 cdng thirc V va X1, trong d6 Q c6 céc gia tri dugc xéac dinh trong

cong thirc I, va trong d6 X2 va Xvs nhu duoc xac dinh & trén, c6 trén thi truong hodc co
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thé dat duoc boi chuyén gia trong linh vyc, béng cach twong tu vdi quy trinh dugc mo

ta trong tai liéu tham khdo.

S6 lugng 16n hop chét c6 cong thirc I11 ¢6 sin trén thi treong hodc c6 thé dugc didu ché
boi ngudi ¢6 hidu biét trung binh trong Iinh vue. Nhidu bién dbi héa hoc, da biét dbi v6i
chuyén gia trong linh vuc, ¢6 thé dugc st dung dé thu duoc cac dan xuét axit boronic
c6 cong thuc 1T, bat diu tir nhidu vat liéu khéi dAu khac nhau va d& c6, nhu vi du, dé
chi ra chi mot vai (so dd 13), chiét hydro trén hop chét c¢6 cong thirc I1I-a trong d6 Zb:
1a hydro, v6i bazo manh (budc A), nhu butyllithi hodc lithi diisopropylamit hogc (i-
PrMgCl, LiCl), sau d6 cho hop chét trung gian dugc kim loai hoa ¢ cong thuc III-b,
trong d6 Zb, 1a kim loai nhw Li* hodc MgCl" vi dy, phan tng véi, vi dy, trialkylborat
(bude B). Cach khac dé c6 duge hop chit trung gian kim loai hitu co ¢6 cong thire II-b
1a tir hop chat c6 cong thire Ill-a trong d6 Zbi 1a clo, brom hodc iot, thong qua sy trao
d6i kim loai-halogen v6i céc loai kim loai hitu co (bude C), nhu butyllithi hodc hop chét

magié hitu co, hodc sy kim loai héa tryc tiép bang kim loai, nhu magié.

Viéc dua vao nhom chire pinacolborat thdng qua phan g duoc xuc tac bang paladi v6i
bispinacol diboran trén hop chét ¢6 cong thirc ITI-a, trong d6 Zb 12 clo, brom, iot hodc
triflat, 12 mot chién luoc thong thuong khéc (so dd 13, bude D). Trong hop chét ¢ cong
thirc III-a, III-b va III trong so dd 13, Q ¢6 cac gia tri dugc xéac dinh cho cdng thirc I.
Chuyén gia trong linh vuc s€ co thé Iya chon phuong phap diéu ché thich hop dé thu

duogc hop chét c6 cong thire III tir IT1-a phy thude vao céc gia tri cla Q.

So dd 13

-20-



41843

buoc

Kim lom hodc
hira e kam low

{vidu Ne
Zby = Ci, Br, | OEE
Bult hode :-PraIgCl LiCl
Zhi=H
- < . B(ORWL: )z OH
Zb—Q _,_Mmy}ift_é«_ww> Zo—Q —»--—~(r~4-w~)- ----- > Yor—Q Ybi = -——B/
bazo manh, buoc B \O H
» hina co kam lean -,
i-a vidu Bula Hi-o i
- ORU
LDA.-78°C. THF Zvy=kmloa . B/ !
(vl \OF’L
+ iy
Zby = ClI, Br, N Mzllalogen
L OT... Pd(dppf)Cl2
C O
\ /
B—t O
7/ \ /
C O Yo—Q Yo: = "—'8\
0

Cac phuong phép diéu ché rat gidng nhur vdy dwoc mo ta trong so dd 13 ¢6 thé duge ap

dung dé tong hop hop chét trung gian c6 cong thic IX.

Hop chét co cong thirc IV, trong d6 A, X, X1, R1 va Ry nhu duge mo ta trong cong thire
I, ¢6 thé duoc didu ché tir hop chét co cong thire II (so dd 14), trong d6 A, X, X1, Ri va
R, nhu duoc mo ta trong cong thire 1. That vay, hop chét c¢6 cong thic I, trong d6 Xb;
l1a clo, brom hodc iot, co thé duogc xu ly béng cac loai kim loai hitu co nhu, vi du,
butyllithi hodic hop chit magié hitu co, dé tao ra hop chit trung gian c6 cong thirc I1-a,
trong d6 Zbs nhu dugc x4c dinh trong so db, thong qua sy trao d6i kim loai-halogen.
Phén Gng nay &t hon 1 duge thyc hién trong dung mdi khong proton khan, chang han
nhu THF, & nhiét d6 thép (trong khoang tir -120°C dén 0°C), t6t hon 1 nam trong
khoang tir -110°C dén -60°C). Hop chét kim loai hitu co trung gian ¢6 cong thire II-a tbt
hon 1 duge chuyén hoa truc tiép thanh hop chét c6 cong thirc IV bang cach phan tng
v6i hop chit boronat B(ORp)3, trong d6 Ryz 12 nhém Ci-Csalkyl. Phu thudc vao ban
chat cta boronat, cac diiu kién xir 1y phan (mg va céc diiéu kién gia cdng, axit boronic
IV, trong d6 Yb, 1a -B(OH)2, hodc dialkylboronat IV, trong d6 Yb, 1a -B(ORw2)2, ¢6 thé

duoc tao thanh.

Viéc dua vao nhom chtre pinacolborat thong qua phan ing dugc xuc tac bang paladi v6i
bispinacol diboran B»Piny trén hop chét c6 cong thae I, trong d6 A, X, X1, R1 va Rz nhu

duge mo ta trong cong thic I, va trong d6 Xb 12 clo, brom, iot hodc triflat, la mot chién
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lugc thong thuong khac. Phén tmg ndy, tao ra boronat mach vong IV, trong d6 Yb la

B\ojt , ¢O thé duogc thuc hién trong dung moi khong proton, voi sw ¢6 mét cua bazo,
uu tién la bazo yéu, nhu kali axetat KOAc.
[1,1'-Bis(diphenylphosphino)feroxen]diclopaladi(Il), con goi 1a paladi dppf diclorua
hodc Pd(dppf)Cly, 1a chat xtic tic chung cho loai phan ting nay. Nhiét d6 cua phan tng

t6t hon 12 ndm trong khoang tir 0°C dén diém soi ctia hdn hop phan tng.

So do 14
T
Xb: = Cl. B | /R’ ;
S N E BiORMyn Rz
m - 7 N g — /
Ry It co kam loai. NTTTX A i
. (/ (vidu: Buli
) ’ hoje 1-PrMeCLLICY "2 7y = kim loa™
Rag 7 N J A\ ' CH
N }Xz, vidali™. Ybs = —
X, Xy A== . - \
N ' " MgHalogen ) OH
R e
Xb1 = Cl. Br, / —8
LaTt.. Raa ORb
SOV P R — /
- Nl \> -
N
\/ O\ \/ . PadppiCl N’/\
Lop KOAS J\/
P /\ v / —
/\ Yor= B
BoPiny [S2u

Hop chit c6 cong thirc I trong d6 Q 1a C3-Cexycloalkyl, hodc Cs-Cexycloalkyl dugce thé
mot 14n hodc nhidu 14n béi cdc nhom thé duge chon tir nhém bao gém halogen, xyano,
C;-Cshaloalkyl, va phenyl, cé thé duoc diéu ché bang cac phuong phap dugc mo ta &
trén (cu thé 13, hop chit c6 cong thire I trong d6 Q 1a xyclopropyl c6 thé duoc didu ché
bang phan tng Suzuki c6 sy tham gia cla axit xyclopropyl-boronic theo mé ta dugc
thue hién trong so d6 1). Ddi v6i truong hop déc biét cia hop chét c6 cong thirc I trong
d6 Q 1a C3-Csxycloalkyl duge thé béi xyano (vi du cac hgp chit Taa) va Ci-Cshaloalkyl
(vi du cac hop chét Iad), cac hop chit co thé dugc diéu ché bang phuong phép thé hién
trong so dd 15.

So dd 15
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Va A
4 wuc 3¢ Pd vidu P42(D2A):
B dung mdn v én THF,
XXXl iy Paos nx vidu BINAP baze vidy

MR LiIEMDS
l !r
N
e 5
y/ XXXII 4 )
>b SO \/\/> \)/ J/ V\r‘ /
i / - /\ ,
/\ 8 4 C 1
\ /“)& A x0¢ 3¢ P vidu Fda(DEADS . ﬁ ?-? 4 .u ,:;,0
ZaF2 & u’.nc vidu DMF, lab C2€0y Boge e laa
il Thd i vida Napphos Dung ol vidu D.\IF. .
Xpe = Cl B X135, SO koic 303 Axesor, CH3CW Nied Oho- SO
%135, $O bodc 502 cuthé 1 50; ukE e t0)
e tké 12 507 L
Touy phin vidu LS~ NelH
F\ R
Fluolesd
\/\/n G ou ¢ \/‘v A /? )—é
/\} ‘ 4 \ et A=
lad lac
X135, 90 Lkodc 3G X125 SO kodc 302

Nhu duoc thé hién trong so dd 15, xtr Iy hop chét c6 cong thirc 11, trong d6 X 1a S, SO
hodc SOz (cu thé 1a SO,), va trong do A, X1, R1 va Rz nhu duoc xac dinh & trén, va trong
d6 Xbi 1a nhém roi chuyén nhu, vi dy, clo, brom hodc idt (t6t hon 1a brom), hoic aryl-
hodc alkylsulfonat nhu triflometansulfonat, bing trimetylsilyl-axetonitril TMSCN, v&i
su ¢6 mat cua kém(Il)florua Znk,, va chét xuc tac paladi(0) nhu sén phim cong
tris(dibenzylidenaxeton)dipaladi(0)-cloform (Pdx(dba)s), bang phdi tw, vi du Xantphos,
trong dung mdi tro, nhu N,N-dimetylformamit DMF & nhi€t do nam trong khoang 100-
180°C, tuy y dudi gia nhiét vi song, tao ra hop chét c6 cong thire Iab, trong d6 X 1a S,
SO hodc SO, (cu thé 12 SO,). Quy trinh héa hoc nay duge mo ta trong tai liéu tham khdo,
vi du trong Org. Lett. 16(24), 6314-6317,2014. Hop chét c6 cong thirc Iab c6 thé duogc
xtt Iy bing hop chat c6 cong thirc XXXII, trong d6 Qx 1 lién két truc tiép hogc 1a (CHa)n
vanla 1, 2 hodc 3, va trong dé Xbio la nhom roi chuyén nhu halogen (t6t hon 1a clo,
brom hodc iét), v6i su ¢6 mit ciia bazo nhu natri hydride, kali carbonat K2COs, hodc
xesi carbonat Cs,COs, trong dung mdi tro nhu N,N-dimetylformamit DMF, axeton, hodc
axetonitril, & nhiét do nam trong khoang 0-120°C, dé tao ra hop chét co cong thic Iaa,
trong d6 X 1a S, SO hodc SO (cu thé 1a SO,), vatrong d6 A, Xi, R1 va Rz nhu duoce xac
dinh & trén va trong d6 Qx 1a lién két truc tiép hodc 1a (CHz)a van 1a 1, 2 hodc 3. Tuy v,
hop chét c6 cong thic Iaa c6 thé duoc diéu ché truc tiép tir hop chét c6 cong thirc I

bang cach xtt Iy bang hop chit ¢ cong thire XXXIIL, trong d6 Qx nhu dugc md ta trong
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XXII, véi su ¢6 mat cia chét xuc tac nhu Pda(dba)s, véi phéi tr, nhu BINAP, bazo manh
nhu lithi hexametyldisilazan LIHMDS, trong dung moéi tro nhu tetrahydrofuran THF, &
nhiét dd nam trong khoang 30-80°C. Quy trinh hoa hoc nay dugc mo ta trong, vi dy, J.
Am. Chem. Soc. 127(45), 15824-15832, 2005.

Hop chit c6 cong thirc Taa con c6 thé dugc dung dé diéu ché hop chét c6 cong thire Tad
(so dd 15). That vay, hop chét c6 cong thtrc laa, trong d6 X 1a S, SO hodc SO, va trong
dé A, X1, Ry va Rz nhu dugce xé4c dinh ¢ trén va trong do Qx 1a lién két truc tiép hodc l1a
(CHa)n van 12 1, 2 hoiic 3, c6 thé dugc thiry phan, dudi diéu kién da biét voi chuyeén gia
trong linh vuc (didu kién axit hodc bazo nudc; vi du, lithi hodc natri hydroxit trong dung
moi ruou nhu metanol, & nhiét do nam trong khoang tir 20°C dén cac diéu kién hoi luu),
thanh hop chét co cong thic lac, trong d6 X 12 S, SO hodc SO, va trong d6 A, Xi, Ry
va Ry nhu duoc xac dinh ¢ trén va trong d6 Qx 1a lién két truc tiép hodc 12 (CHa)n van
12 1, 2 hodc 3. Xir Iy hop cht ¢6 cong thic Tac bang cac chit phan ing nhu luu huynh
tetraflorua SF4 hodc Fluolead (4-tert-butyl-2,6-dimetyl phenyl luu huynh triflorua), thy
y v6i sy ¢6 mit cuia hydrogen florua HF, ¢ nhi€t do ndm trong khoang 20-100°C, tao ra
hop chét ¢ cong thirc Iad, trong d6 X 1a S, SO hodc SO, va trong d6 A, Xi, Ri1 va Rz
nhu duoc x4c dinh & trén va trong do Qx 1a lién Kkét truc tiép hodcla (CHz)nvanlal,2

hodc 3.

Hop chat c6 cong thirc Taa con c6 thé duoc ding dé diéu ché hop chét c6 cong thirc Taf

(so dd 15a).

N
A
So do 15a
Ry
Ty ph 0 Xl
A \:C\J 130H worg MeOH R N CONH
Miiér &3 padeg dénbos leu N o
HJ_\% SO
XN —
X4 A b
laf
X126, 50 hodc Q> X125, 50 boic 501
cutkélz 302 cutké la 02

Nhu dugc thé hién trong so dd 15a, hop chit c6 cong thirc laa, trong d6 X 1a S, SO hodc
SO, va trong do A, X1, Ri va Ry nhu dugce x4c dinh & trén va trong d6 Qx [a lién két
tryc tiép hodc 1a (CHy)a va n 12 1, 2 hodc 3, ¢6 thé duge thity phan, duéi diéu kién da
bibt voi chuyén gia trong linh vuc (diéu kién axit hodc bazo nudc; vi duy, lithi hodc natri

hydroxit trong dung méi rugu nhu metanol, & nhi€t do ndm trong khoang tir 20°C dén
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cac diéu kién hdi luu; hodc axit sulphuric nude, tiy y véi su c6 mét cua déng dung méi,
& nhiét do nim trong khoang tr 20°C dén cac didu kién hdi luu), thanh hop chét c6 cong
thuc Iaf, trong d6 X 1a S, SO hodc SO», va trong do A, Xi, R1 va Ry nhu duoc xac dinh

& trén va trong do Qx 1a lién két truc tiép hodc 1a (CHz)n van la 1, 2 hodc 3.

Tuy ¥y hop chét c6 cong thirc Taa co thé duge diéu ché nhu duoc thé hién trong céc so
dd 16 va 17. Nhu duoc thé hién trong so db 16, quy trinh hoa hoc duoc dung gibng v6i
quy trinh dugc mo ta trong so dd 15, chi c6 chit nén cho phan ting la khéc nhau. Do do,
phéan Gng cua cac hop chit XXIV va/hoic XXIV-a dugc md ta trude ddy, trong do X la
S, SO hoic SO, (cu thé 1a SO»), va trong d6 A, R1 nhu duoc xac dinh & trén, va trong
d6 Xbs 1a halogen nhu, vi duy, clo, brom hodc ibt (tét hon 13 brom), hodc aryl- hodc
alkylsulfonat nhu triflometansulfonat, va trong d6 Rig la Ci-Caalkyl, bang trimetylsilyl-
axetonitril TMSCN nhu duoc md ta trong so dd 15, tao ra hop chét co cong thire XXV,
trong d6 X 12 S, SO hogc SOz (cu thé 1a SO»), va trong d6 A, R1 nhu dugc xac dinh &
trén, va trong d6 Rso 12 C1-Csalkyl. Ching dugc chuyén hoa thanh hop chét c6 cong thirc
XXVI, trong d6 X 1a S, SO hodc SO2 (cu thé 1a SO»), va trong d6 Qx, A, Ri nhu dugc
x4c dinh ¢ trén, va trong d6 Rso 1a C1-Caalkyl, bang cach phan tng v&i hop chét ¢ cong
thirc XXXII nhu duge mo ta trong so dd 15. Tuong tw, cac hop chét XXVI ¢6 thé duoc
didu ché truc tiép tir XXIV va/hoic XXIV-a bing quy trinh héa hoc dugc ban dén trong
so dd 15 v6i sy tham gia ctia chat phan ing XXXIIL. Hop chét c6 cong thire XXVI da
duoc thay phin bing cac phuong phéap da biét dbi voi chuyén gia trong linh vuc dé tao
ra hop chét c6 cong thire XXVII, trong d6 X 13 S, SO hogc SO2 (cu thé 1a SO2), va trong

do Qx, A, R nhu dugc x4c dinh & trén.

So dd 16



41843

M
Vi xue 1a¢ Pé, vidu PdyD34)3,
H dung mén, vidu THE,

ho1 Y, v du BINAP, bazo vi dy

OO &y IL’lﬁx::l\%g du BINAP, bazo vi du
( Xtsyg l
JR‘ ,Ri r R

. N Koy

\\-1 Bazz, v du KyCO;3.

X X "
3_@7 {CHARSICH:CN o XXX \*2
Wby >,,,
g ———
Rig—0 A== e tie Pd, vidu PADBA, Ren—0 B == Reg~—O
\6

ZaF2. dung méi, vidy DMVE,

XXIV or XXIV-a Phai nt. vi du Nanphe: XXV C32C03. hodc NaH XXVI
X1aS. SO hoge S0 X135, S0koic SO Dung mdi. vi du DME, X145 SO hois SO2
cuthéla SO cuthéla SO Axeton. CH3CN cu thé la SO
xaphonghéa 0 O )
2 D) %
wd: ~hOE hoﬂé‘c FOH A ( N XS, SO hoac SO
nwde trong metznol XXVII M cuhé i S0

Quy trinh héa hoc dugc thé hién trong so dd 17 duoc md ta cu thé trude day (xem, vi
du, so dd 8). Quy trinh hoa hoc nay lién quan dén viéc tao thanh dang hoat h6a XX VIlIa,
trong d6 X 1a S, SO hodc SO2 (cu thé 1a SO»), va trong d6 Qx, A, R1 nhu dugc xac dinh
& trén, va trong d6 LGithuong 1a clo, sau do phan ung lién hop amit v6i hop chét ¢6
cong thac XIII, hodc mudi ctia no6, dé tao ra hop chét c6 cong thire XV-a. Céc hop chét
¢6 cOng thire XV-a dén luot n6 co thé chuyén héa thanh hop chét c¢6 cong thic Iaa bang
bude khitr nuée chinh thirc, duge md ta trude day trong so dd 8. Tt ca cdc dinh nghia

nhom thé trong so dd 17 nhu duge mo ta trude day.

Sodo 17
O Dangwetao vidy
CHACly. miuér do phong.
Ry acac S0CI2. CHaCl axérdo Ry \
4 Facaz [y
X Qx  aci DCC EDC THF hodc X Qx e o Q
o . Pudeoiétdophoazdia LGy =t S
},_. 7 N\ 120°C 7N r_(
R - N . / - N N
HO AT W — LGy A= N ;;._(
N N ¥ n
XXV XXViia <
X1as, SO bodc SO Nl1a$. 50 zeode SO2
cu thé 13 SO eu tzé 1a SOn Xon Xeo
" H Qx 1) PPa3. DIAD. dung mén
i | : Ry vi du THF, ubiét d§ phorg dén 50°C Pal
~ >~ hoac p-TsOH, dunz mdi o X
N7 X H SN i du NMP Vi song. R N
X H nhiér 35 phong dén 18C° z | '\ 7 N\
. Ry M _ >~
S — Z e N Xy A==
Wy ¥ Vol 3OO mat <t | o
. ~ |
bazo vi du B3N, pyndin " XH XV-a aa
N1a S, S0 hoic $G) N1a$. S0 hoie SO2
cuthé la SO cuthé la 30y
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Hop chit c6 cong thirc XV-int

R (X V-int),
trong do
R, Ry, R3, X va A nhu duoc x4c dinh theo cong thire I ¢ trén, va trong do

Q la nhoém

>

Rooo2

trong d6 Rooos 12 xyano, 1a méi, duoc dic biét phat trién dé diéu ché hop chét ¢ cong
thtrc I theo sang ché va do d6 thé hién d6i twong khac cua sdng ché. Cac uu tién va cic
phuong an dugc uu tién cua nhoém thé cia hop chét co cong thic I cling ¢6 gid tri d6i
v6i hop chét ¢ cong thirc XV-int.

Hop chét c6 cong thire I trong d6 Q dugc thé Cs-xycloalkyl, tao thanh nhém phy duge
dai dién boi hop chét c6 cong thie Tae, ¢6 thé dugc didu ché tir hop chét c6 cong thirc

XXVIII bing quy trinh héa hoc dugc minh hoa trong so do 18.

So dd 18
/R1 C‘?Igl\’g, xuc tac Pd. /R ’
X vidu P&(OAC) X
R dung mé1, vi du CH>Cl R, N R
2 = l N\ / \ Rm hoac EnO 7 I \ / \ 01
Do ~ .
Sy X A= XA
XXViil lae

Rg; =Lalogen. xyano, Ro1 = halogen. xyano.

C1-Cyaliyl. €4-Coheloalky. C4-Cyalkyl. €1-C ynaloalkyl.

C3-Cgxyeloalkyl va prenyl C3-Cgxveloalkyl vi pheny!

Trong so do 18, hop chét c6 cong thire XXVIII, trong d6 R, R, X1 va A nhu duge xac
dinh trudc ddy, va trong d6 X 12 S, SO hodc SOz, va trong d6 Ro1 1a halogen, xyano, Ci-
Caalkyl, C1-Cshaloalkyl, C3-Cexyclo-alkyl hodc phenyl, dugc xir ly bang diazometan

CH,N, v6i su c6 mit cta chit xac tac, nhu Pd(OAc): hodc bis(benzonitril)paladi(IT)
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diclorua, trong dung mdi tro nhu metylen clorua hodc ete, ¢ nhiét d6 moi truong hodc
théip hon, dé tao thanh hop chét c6 cong thiic Iae, trong d6 nhom thé nhu dugce xac dinh
theo cong thire XXVIIL. Quy trinh héa hoc nay di dwgc md ta trong tai liéu tham khao
(xem vi du Org. Biomol. Chem. 2, 2471, 2004, WO03/064418, hoac Med. Chem. Letts.,
4, 514-516, 2013).

Trudng hop cu thé khic ctia hop chét c6 cong thire I duoc dai dién boi hop chit c6 cong
thae I-b, trong d6 A, Ry, Ry, X va X1 nhu duge md ta trong cong thie I va Q la Cs-

xycloalkyl dugc thé hai 1an boi halogen:

R
x/
Roz
R
~ | N\ 72\ Roz
NS X J—
N A (I-b),

trong do Roz 1a halogen, t6t hon 1a flo, clo hodc brom.

Hop chét c6 cong thirc I-b-1 (tap con cu thé ctia cac hop chat I-b trong d6 X 13 S (sulfua)),
trong d6 A, Ri, Ry va X1 nhu duge md ta trong cdng thirc I va trong d6 Rz la clo hodc

brom,

dihale xyeclopropan Loa

< du CHCl3. nuoc NaOH ddm dae. PTC tuy vy (Rg2 1a Cl
)R ! -hodc- natri clodiflo-axetar (CICFCO NG

hoic natri bromodiflo-axetat (BrCF3CO)Na)

" R1
/
S S R
Ry N dilym, 150-200°C (R 1a F} Ro N 02
<y X! = AN > Sy X; A=

. XXVill-a Oxy hoa vi du peraxit vi du
Oxy hé; i dxl peraxit vi du I-b-1 peraxetic axit hojc
peraxetic axat hoac dihalo xyclopropan hoa mCPBA, dung mdi vi du
mCPBA, dung méi vi du Y vi dy CHCI3. muoe NaOH aw (m‘. PTC ty ¥ (R2 12 Cb) metylen clorua
metvlen clorua -hoje- nam clodiflo-axetat (CICF2CO2Na)
}Rl hode nat bromodiflo-axetat (BrCF2COxNa} /Rl
" X dilym. 150-200°C (Rga i F) X Ros
2 N Ra N — <
= 2
TX % - L)<
X
N)\ X A= \ N X A=
XXVIl-b I-b-2
X 14 SO hoic SO2 X 1a SO hoac SO

¢6 thé duoc didu ché, vi du, biang cach cho hop chét ¢6 cong thirc XX VIII-a, trong d6
A, Ry, Ry va Xi nhu duoc mo ta trong cong thirc I, phan tng véi cloform CHCI3 hodc
bromoform CHBr3 (c6 thé dong vai tro 1a chét phan ing va dung mdi) véi su c6 mit clia
natri hodc kali hydroxit nuéc ddm dic, tiy y v6i su co mat clia chit xtc tic chuyén pha
PTC, nhu vi du tetrabutyl amoni bromua hodc trietyl benzyl amoni clorua, ty ¥ v6i su

c6 mat cia dung moi bd sung nhu diclometan, tdt hon 1a & nhiét d trong khoang 0°C
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dén 30°C. Quy trinh hoéa hoc nay da dugc md ta trong tai liu tham khao (xem vi du
Science of Synthesis, 34, 245-265, 2006). Tuy y, hop chét c6 cong thire I-b-1, trong do
A, Ry, Ry va Xj nhu duge md ta trong cong thic I va trong d6 R 1a flo, ¢6 thé dugc
didu ché, vi du, bang cach phan tng hop chét c¢6 cong thirc XX VIII-a, trong d6 A, Ri,
R» va X nhu dugc md ta trong cong thire I, bang cac chat phan tmg nhu natri clodiflo-
axetat (CICF,CO2Na), natri bromodiflo-axetat (BrCF2CO;Na) hodc natri triflo-axetat
(CF3;CO»Na) trong dung m6i nhu diglyme, tetrahydrofuran, dioxan hodc dimetoxyetan,
& nhiét d6 nim trong khoang tir 100 dén 200°C (8t hon 1a trong khoang 150-200°C).
Quy trinh héa hoc nay da dugc md ta trong tai liéu tham khao (xem vi du Synthesis,

2080-2084, 2010).

Oxy hoa hop chét c6 cong thic I-b-1, trong d6 A, Ri, Rz va Xi nhu duge md ta trong
cong thtrc I, va trong d6 Roz 1a halogen, t6t hon 14 flo, clo hodc brom, bang chit oxy hoa
thich hop, thanh hop chét c6 cOng thirc I-b-2, trong dé A, Ry, Rz va Xi nhu duge mo ta
trong cong thirc I, va trong d6 Roz 1a halogen, t6t hon 12 flo, clo hodc brom, va trong do6

X 13 SO hoiic SO ¢6 thé thu dugc duéi cac diéu kién da duge mo ta & trén.

Tuy y, hop chét co cbng thirc I-b-2, trong d6 X 1a SO hodc SOz, ¢6 thé duoc didu ché tir
hop chét sulfua c6 cong thire XX VIII-a bang cach thuc hién cling quy trinh hoa hoc nhu
duoc mo ta o trén, nhung bang cach thay dbi thtt tu cac bude (tire 1a bang cach chay
trinh ty XXVIII-a thanh XXVIII-b thong qua phan Gng oxy hda, sau d6 budc dihalo
xyclopropan dé tao thanh I-b-2, trong d6 X 1a SO hodc SO»).

Cac quy trinh theo sang ché dé diéu ché hop chét c6 cong thirc I trong d6 Q 1a & vi tri 4
dugc md ta ¢ trén, cling nhu cdc mo ta v tAt ca cac hop chét trung gian c6 lién quan
(xem vin ban, mod ta va phuong phap didu ché & trén), co thé ap dung twong tw dé didu
ché hop chét c6 cong thie I, trong d6 Q 1a & vi tri 3, 6 thé bang cach thay doi thr ty
mdt s6 bude trong trinh tu va bing cach ap dung mdt chut cac diéu kién phan tng theo
cach da biét d6i véi chuyén gia trong linh vuc. Trong so dd 19, hop chét c6 cong thirc I,

trong d6 Q 1a & vi tri 3, dugc dai dién bdi hop chét co cong thiec I-A
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trong d6 nhém thé nhu duge xdc dinh nhu theo cong thirc I & trén. Hop chit c6 cong

thtrc Taa-p bao gém tip con cu thé ctia hop chit c6 cong thirc I-A, trong d6 Q 12 nhom

Roo20

Qx

trong d6 Roo2o 12 xyano va Qx nhu duoc x4c dinh & trén.

Su chuyén vi ndy dugc minh hoa trong so dd 19 dé diéu ché hop chét c6 cong thie [-A
(twong Ung laa-p) tir cdc hop chét trung gian II-p, trong d6 tat ca cac khai niém nhom

thé duoc dé cap trudc diy cling c6 gia tri d6i voi cac hop chét dugc thé hién.

So do 19:
R
/ 1
X
Ra N
N
\Q: + Yp—Qq ————> \QI N/ N\
xem mod 12 Xy A=
ds0ddl Q
e A
)\bm
R1
Xoy
\(/I >—2} CH!,‘L&:I(,X’\;C\ m / \ XXXt \q / \
A= Xem ma ta —
=N gs0dd 15
“'p lab-p |aa.p Y

Céc chét phan ung ¢6 thé dugc phan tng trong sy c6 mit cua bazo. Cac vi du vé bazo
thich hop 1a hydroxit cta kim loai kiém hoic kim loai kiém thd, hydrua cta kim loai
kidm hodc kim loai kiém thd, amit cta kim loai kiém hogc kim loai kiém thd, alkoxit
ctia kim loai kiém hodc kim loai kiém thd, axetat cua kim loai kiém hoic kim loai kiém
thé, cacbonat cita kim loai kiém hodic kim loai kiém thd, dialkylamit ctia kim loai kiém
hodc kim loai kiém thd hodc alkylsilylamit ctia kim loai kiém hodc kim loai kiém thd,
alkylamin, alkylendiamin, xycloalkylamin no hodc khong no tw do hodc dugc N-alkyl
ho4, di vong bazo, amoni hydroxit va carboxyclic amin. Cac vi du dugc dé cap la natri
hydroxit, natri hydrua, natri amit, natri metoxit, natri axetat, natri cacbonat, kali tert-
butoxit, kali hydroxit, kali cacbonat, kali hydrua, lithi diisopropylamit, Kkali
bis(trimetylsilyl)amit, canxi hydrua, trietylamin, diisopropyletylamin, trietylendiamin,

xyclohexylamin, N-xyclohexyl-N,N-dimetylamin, N,N-dietylanilin, pyridin, 4-(N,N-
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dimetylamino)pyridin, quinuclidin, N-metylmorpholin, benzyltrimetylamoni hydroxit

va 1,8-diazabixyclo[5.4.0]undec-7-en (DBU).

Cac chét phan tmg c¢6 thé duge phan ing v6i nhau nhu chinh né, nghia 1a khong c6 b
sung dung moi hodc chét pha loang. Tuy nhién, trong hau hét cac truong hop, s& 1a thuan
loi khi thém dung moi hodc chét pha lodng tro hodc hdn hgp cia ching. Néu phan tng
dugc thuc hién trong su ¢ mit cua bazo, bazo dugc s dung du, nhu trietylamin,
pyridin, N-metylmorpholin hodc N,N-dietylanilin, c6 thé con dong vai trd nhu dung moi

hodc chét pha lodng.

Phan ung dugc thyc hién mdt cach thuan l¢i & nhiét do nam trong khoang tir xép X1 -
80°C dén xAp xi +140°C, uu tién 13 tir xép xi -30°C dén xép xi +100°C, trong nhiéu

truong hop trong khoang tir nhiét do moi truong dén xAp xi +80°C.

Hop chét ¢6 cong thirc I ¢6 thé duoc chuyén héa theo cach da biét vé& ban chét thanh hop
chit c6 cong thue I khac bang cach thay thé mdt hodc nhidu nhom thé ciia hop chat c6

cong thirc I ban dau theo cach thong thudong bang (c4c) nhom thé khac theo séang ché.

Phu thudc vao viée lua chon cc didu kién phan tmg va vét liéu khoi dau thich hop trong
modi trudng hop, co thé, vi du, chi trong mdt buéc phan tng dé thay thé mot nhém thé
bing nhom thé khac theo sang ché, hoic nhidu nhém thé c6 thé duoc thay thé béi nhom

thé khac theo sang ché trong cling budc phan tng.

Céac mudi cta hop chit c6 cong thirc I ¢6 thé dugc diéu ché theo cach da biét vé ban
chit. Do d6, vi du, cac mubi cdng axit cia hop chét c6 cong thue I thu duge bémg cach
xtr 1y v6i axit thich hgp hodc chét phan tng trao dbi ion thich hop va mudi véi bazo thu

duoc bang cach xir Iy v6i bazo thich hop hodc véi chét phan tng trao d6i ion thich hop.
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Mubi ctia hop chét ¢ cong thirc I ¢6 thé dugc chuyén héa theo cach thong thudng thanh
hop chét I ty do, cdc mudi cong axit, vi dy, bang cach xi Iy v6i hop chét bazo thich hop
hoic v6i chit phan tmg trao d6i ion thich hop va mubi véi bazo, vi du, bing cach xir Iy

véi axit thich hop hodc voi chét phan tng trao d6i ion thich hop.

Céc mudi cta hop chét c6 cong thirc I ¢6 thé dugc chuyén héa theo cach da biét v& ban
chét thanh céc mudi khac cia hop chét c6 cong thuce I, cac mubi cdng axit, vi dy, thanh
cac mudi cong axit khéc, vi du bang cach xtr 1y mudi cta axit vo co nhu hydroclorua
v&i mudi cta kim loai thich hop nhu mudi natri, bari hodc bac, cta axit, vi du véi bac
axetat, trong dung moi thich hop trong do mudi vo co tao ra, vi du bac clorua, khong tan

va do d6 két tia tir hdn hop phan tng.

Tuy thudc vao quy trinh hodc diéu kién phan ting, hop chét c6 cong thire I, ma c6 tinh

chét tao thanh mudi c6 thé thu dugc & dang ty do hoidc & dang mudi.

Hop chét c6 cong thiic I va, khi thich hop, chét hd bién ctia ching, trong mdi trudong hop
¢ dang ty do hodc & dang mudi, ¢6 thé c6 mit & dang mot trong s6 cac chat ddng phan
ma c6 thé duoc hodc dudi dang hdn hop cia céc chit nay, vi du & dang chét ddng phan
tinh khiét, ching han nhu thé déi quang va/hoic chét ddng phan khong d6i quang, hodc
du6i dang hdn hop chit ddng phan, chdng han nhu hdn hgp chat ddng phan déi anh, vi
du chét triét quang, hdn hop chit dong phan khong d6i quang hozc hdn hop chat triét
quang, tuy thudc vao céu hinh s, tuyét dbi va tuong d6i ctia nguyén tir cacbon khong
d6i xtmg c6 trong phan tir va/hodc tiy thudc vao céu hinh cua lién két d6i khong thom
¢6 trong phdn tir; sang ché dé cap dén chét ddng phén tinh khiét va cling dé cap dén tat
c& cac hon hop chit dong phan ma c6 thé duge va dugc hiéu trong mdi truong hop trong
y nghia nay & trén day va dudi day, ngay ca khi chi tiét hoa hoc 1ap thé khong duoc dé

cap mot cach cu thé trong mdi trudng hop.

Hdn hop chit dong phan khong dbi quang hodc hdn hop chét triét quang cta hop chét

c6 cong thite I, & dang tu do hodc & dang mudi, ma c6 thé thu dugc tay thude vao vat
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liéu ban dau va quy trinh dugc lya chon ¢o6 thé duogc phén tach theo cach da biét thanh
cac chit ddng phan khong dbi quang tinh khiét hodic cdc chét triét quang dwa trén su
khac nhau v& tinh chét hoa 1y cua céac thanh phén, vi du béng cach két tinh phan doan,

chung cat va/hodc sdc ky.

Hdn hop chét ddng phan dbi anh, ching han nhu chét triét quang, ma c6 thé thu dugc
theo cach tuong tu ¢ thé dugce phan giai thanh thé ddi quang quang hoc bang phuong
phéap da biét, vi du bing cach tai két tinh tir dung méi c6 hoat tinh quang hoc, bang cach
sdc ky trén chit hép thy khong dbi xtng, vi du sic ky 16ng cao 4p (HPLC) trén axetyl
xenluloza, v6i su hd tro clia vi sinh vt thich hgp, béng cach phan cét béng enzym dugc
it ¢b dinh, dic hiéu, thong qua su tao thanh cia hgp chét chra trong, vi du bang cach
sir dung ete crao khong d6i xtmg, ma chi mot chét ddng phan dbi anh duoc tao phic,
hodc bang cach chuyén hoa thanh mudi chit déng phan khong d6i quang, vi dy bing
cach cho chét triét quang thanh pham bazo phan tng v6i axit ¢6 hoat tinh quang hoc,
chfmg han nhu axit carboxylic, vi du axit camphor, axit tartaric hodc axit malic, hodc
axit sulfonic, vi du axit camphorsulfonic, va tach hon hgp chit ddng phan khong d6i
quang ma c6 thé thu duoc theo cach nay, vi du bing cach két tinh phan doan dua trén
kha ning hoa tan khac nhau cta ching, 8 tao ra chat ddng phan khong ddi quang, tir d6
chit ddng phan dbi anh mong mudn ¢ thé dugc 1am cho ty do bang sy tac dong clia cc

tac nhan thich hop, vi du tdc nhan bazo.

Céc chét ddng phan khong déi quang hodc cac chit ddng phan déi anh tinh khiét c6 thé
thu dugc theo sang ché khong chi biang cach tach hdn hop chét ddng phan thich hop, ma
con bang cac phuong phip thong thuong da biét cuia tng hop chon loc d6ng phan khong
dbi anh hodc chon loc déng phéan dbi anh, vi du béng cach thuc hién quy trinh theo sang
ché v6i vat lieu khéi ddu cua hod hoc 1ap thé thich hop.

N-oxit ¢6 thé duoc diéu ché bang cach cho hop chét c6 cong thie I phan ng véi chét
oxy hoa thich hop, vi du H2O2/san phém cdng cta uré trong sy ¢ mit cua anhydrit axit,
vi du anhydrit trifloaxetic. Phan rng oxy hoa nay 1a da biét tir tai liéu tham khao, vi du

tir J. Med. Chem., 32 (12), 2561-73, 1989 hodc WO 00/15615.
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Thuan loi dé phan 1ap hoic tbng hop trong mdi trudong hgp ma chét ddng phan c6 hoat
tinh sinh hoc hon, vi du chit ddng phan déi anh hodc chit ddng phan khong ddi quang,
hoic hdn hop chit dong phén, vi du hon hop chat dbng phan d6i anh hodc hdn hop chit
dong phan khong d6i quang, néu cac thanh phan riéng nay c6 hoat tinh sinh hoc khéc

nhau.

Hop chét c6 cong thirc I va, trong do thich hop, chét h bién cta né, trong mdi trudong
hop ¢ dang tu do hodc & dang mudi, c6 thé, néu thich hop, cling thu dugc ¢ dang hydrat
va/hodc bao gdm céac dung moi khéc, vi du cac dung mdi ma co thé duogc sir dung dé két

tinh cac hop chit c6 mit & dang rén.

Hop chét theo cic Bang tur 1 dén 18 dudi day c6 thé duoc didu ché theo phuong phap
dd duoc mo tad trén. Cac vi du sau do 1a nham dé minh hoa séng ché va thé hién hop

chét c6 cong thirc I duge wu tién.

Bang X: Bang nay boc 10 18 dinh nghia nhém thé X.001 dén X.018 c6 cong thirc I-1a:

Ra1

/
. Xa1 G5G
2 N 4
T
SN N\ N—" Gj LG
2

trong d6 Rai, Ra, G1, G2, G3, G4 va Gs nhu dugc xdc dinh dudi day:

(I-1a),

Béang X:

Hop Gs Gy Gs
., | R Ra; Gy G2

chat S6
X.001 CF; CH,CHs3 H F F H H
X.002 CF3 CH,CH3 H Cl Cl H H
X.003 CF3 CH,CHs; H CH; CH3 H H
X.004 CF; CH,CHs3 H H H H H
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Hop G3 Gy Gs
. . R Raj Gi G2

chat SO
X.005 CF; CHCH3 F H H H H
X.006 CF; CH,CH3 Cl H H H H
X.007 CF; CH,CH3 CHj; H H H H
X.008 CF; CH,CH3 CF; H H H H
X.009 CF; CH,CH;3 CN H H H H
X.010 CF3; CH2CH3 4-Cl-Ph | H H H H
X.011 CF; CH,CH;3 H CF; H H H
X.012 CF; CH,CH3 H CN H H H

CH>CHj3 xyclo- H H
X.013 CF; H H

Cs

X.014 CF; CH,CHj3 H H Ph H

CH»CH3 4-Cl- H
X.015 CF; H H H

Ph

X.016 SCF3; CH,CH3 H H H H H
X.017 S(O)CFs | CH2CH3 H H H H H
X.018 S(0)CF; | CH2CH3 H H H H H

va N-oxit ctia cac hop chit cia Bang X. Ph thé hién nhém phenyl, xyclo-C3 1a nhém
xyclopropyl.

Bang 1: Bang nay bdc 16 18 hop chét tir 1.001 dén 1.018 c6 cong thirc I-1a, trong d6 Xai
12 S, va Ray, Ra, G1, Ga, G3, Gs va Gs nhu dugce xac dinh trong Bang X. Vi du, hop chét

s6 1.001 ¢o cau trac nhu sau:
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\ F T (1.001)

Bang 2: Bang nay boc 10 18 hop chét tir 2.001 dén 2.018 c6 cong thirc I-1a, trong d6 Xai
1a SO, va Rai, Ra, G1, G2, G3, Ga va Gs nhu dugc xac dinh trong Bang X.

Bang 3: Bang nay boc 16 18 hop chét tir 3.001 dén 3.018 ¢6 cong thirc I-1a, trong d6 Xai
12 SO,, va Rai, Ry, G1, G2, G3, Gs va Gs nhu duge xac dinh trong Bang X.

Bang Y: Bang nay boc 16 18 dinh nghia nhém thé Y.001 dén Y.018 c6 cong thirc I-2a:

Ra
/
Xa2

2
R e
2 N 4
%
N\
TI
N~ N Gj G,
\ AP

trong d6 Ray, Rz, G1, G2, G3, G4 va Gs nhu duge xac dinh dudi day:

Béang Y:

Hop G3 Gy Gs
aicss || R

Y.001 CF; CH2CH3 H F F H H
Y.002 | CF;s CH,CHs H Cl Cl H H
Y.003 CF; CH.CH3 H CHs CHs H H
Y.004 | CF; CH.CH3 H H H H H
Y.005 | CF; CHaCHs F H H H H
Y.006 | CF; CH2CHj3 Cl H H H H
Y.007 | CF;s CH,CHs CHs H H H H
Y.008 | CF; CH2CH3 CI's H H H H
Y.009 | CF; CH,CH3 CN H H H H

-45-



41843

Hop Gs Gy Gs
p , R2 Ray G1 Gy
chat S6
Y.010 CF3 CH,CH3 4-Cl-Ph | H H H H
Y.011 CFs; CH,CH3 H CF3 H H H
Y.012 CF; CH,CH3 H CN H H H
CF3 CH,CH3 H xyclo- H H H
Y.013
Cs
Y.014 CFs CH,CHj3 H H Ph H H
CF3; CH,CH3 H H H 4-Cl- H
Y.015
Ph
Y.016 SCF3 CH,CH3 H H H H H
Y.017 S(O)CF3 | CH,CH3 H H H H H
Y.018 S(0O).CF3 | CH2CHj3 H H H H H

va N-oxit cia cdc hop chét cia Bang Y. Ph thé hién nhém phenyl, xyclo-Cs 1a nhém
xyclopropyl.

Bang 4: Bang nay boc 16 18 hop chét tir 4.001 dén 4.018 c6 cong thirc I-2a, trong d6 Xa,
12 S, va Ray, Ra, G1, G2, G3, G4 va Gs nhu dugc xac dinh trong Bang Y.

Bang 5: Bang nay boc 16 18 hop chét tir 5.001 dén 5.018 c6 cong thirc I-2a, trong d6 Xa,
12 SO, va Ray, R, G1, G2, G3, G4 va Gs nhu duoc xéac dinh trong Bang Y.

Bang 6: Bang ndy boc 16 18 hop chét tir 6.001 dén 6.018 c6 cong thirc I-2a, trong d6 Xa»
1a SO, va Raz, Ry, G1, Gz, G3, G4 va Gs nhu dugce xac dinh trong Bang Y.

Bang Z: Bang ndy boc 16 6 dinh nghia nhém thé Z.001 dén Z.006 ¢6 cong thic I-3a:
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R
VA
Xa3
R7 N
= I \ / \ Qry
NS
N N A=—
\

(I-3a),

trong d6 A, Raz, R7 va Qrx nhu dugc xé4c dinh dudi day:

Béang Z:

Hop A

chit S6 o fas Qs
7.001 CF; |N CH,CHj; xyclo-C4
7.002 CF; |N CH,CH3 xyclo-C5
7.003 CF; |N CH,CHj3 xyclo-C6
7.004 CF; |CH CH,CHj3 xyclo-C4
7.005 CF; | CH CH,CH; xyclo-C5
7.006 CF; |CH CH,CH3 xyclo-C6

va N-oxit clia cac hgp chét ciia Bang Z. Xyclo-C4 thé hién nhom xyclobutyl, xyclo-C5

]a nhém xyclopentyl, va xyclo-C6 la nhém xyclohexyl.

Bang 7: Bang nay boc 16 6 hop chat 7.001 dén 7.006 c6 cong thire I-3a, trong d6 Xas 1a
S, va Ras, Ry, A va Qrx nhu duoc xéac dinh trong Bang Z.

Bang 8: Bang nay boc 16 6 hop chét 8.001 dén 8.006 ¢ cong thirc I-3a, trong d6 Xas 1a
SO, va Ras, R7, A va Qrx nhu dugc xac dinh trong Bang Z.

Bang 9: Bang nay boc 1 6 hop chat 9.001 dén 9.006 c6 cong thiic 1-3a, trong d6 Xas 1a
SO,, va Ras, Ry, A va Qrx nhu dugc xdc dinh trong Bang Z.

Bang U: Bang nay boc 16 18 dinh nghfa nhém thé U.001 dén U.018 ¢6 cong thuc I-4a:
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R
/o
Xa4
R
~F |N\ 7\
SN N N=— Gs
\ G,
G
c{ G
27 (4,

trong d6 Ras, Ra, G1, G2, G3, Ga va Gs nhu dugc xdc dinh dudi day:

Bang U:
Hop Gs3 Gu Gs
hitss | o @
U.001 | CFs CHLCH; |H F F H H
U.002 | CFs CH,CH; |H Cl Cl H H
U.003 | CFs CHCH; |H CH; |CH: |H H
U.004 | CFs CHCH; |H H H H H
U.005 | CFs CH,CH; |F H H H H
U.006 | CFs CH,CHs | Cl H H H H
U.007 | CFs CH,CH; |CHs |H H H H
U.008 | CFs CH,CH; |CFs |H H H H
U.009 | CFs CH,CH; |CN |H H H H
U.010 | CFs CH,CH; | 4-Cl-Ph |H H H H
U011 | CFs CH,CH; |H CF; H H H
U012 | CFs CH,CH; |H CN H H H
U013 CF, CH>CH;3 - xyclo- - H H
C3
U014 | CFs CHCH; |H H Ph H H
U.015 | CFs R H H ;Cl'
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Hop Gs Gy Gs
., 1R Ray Gy G2

chat So

U.016 SCF; CH,CH3 H H H H H

U.017 S(O)CF; | CH.CH3 H H H H

U.018 S(0).CF;5 | CH2CH3 H H H H H

va N-oxit cta cac hop chat cia Bang U. Ph thé hién nhém phenyl, xyclo-Cs 1a nhém

xyclopropyl.

Béang 10: Bang nay boc 1o 18 hop chit 10.001 dén 10.018 c6 cong thirc I-4a, trong d6
Xag 12 S, va Ras, Ro, Gi1, G2, G3, G va Gs nhu duge xac dinh trong Bang U.

Bang 11: Bang nay boc 16 18 hop chét 11.001 dén 11.018 c6 cong thic I-4a, trong do
Xag 12 SO, va Ras, Ra, Gi1, Gz, G3, G4 va Gs nhu dugc xéc dinh trong Bang U.

Bang 12: Bang nay boc 16 18 hop chét 12.001 dén 12.018 c6 cong thirc I-4a, trong d6

Xay 1a SO, va Ras, Ra, G1, G2, G3, G4 va Gs nhu dugce xac dinh trong Bang U.

Bang V: Bang nay boc 16 18 dinh nghia nhom thé V.001 dén V.018 c6 cong thic I-5a:

NS

trong d6 Ras, Rz, Gi1, G2, G3, G4 va Gs nhu dugc x4c dinh dudi day:

R
/
Xa5
N
| N\
N
\

as

GQ G3

(I-Sa):

Béng V:
Hop Gs Gy Gs
., R Ras Gi G2
chat SO
V.001 CFs; CHyCH3 H F F H H
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Hop Gs3 Gy Gs
o, 1R Ras Gy (€7)

chat SO
V.002 CF; CH>CH3 H Cl Cl H H
V.003 CFs CH>CH3 H CH;3 CHs H H
V.004 CFs CH,CHs3 H H H H H
V.005 CFs CH>CHj3 F H H H H
V.006 CF; CH,CHs3 Cl H H H H
V.007 CFs CH>CHj3; CHs H H H H
V.008 CF; CH»CHj; CF3 H H H H
V.009 CF; CH2CHs CN H H H H
V.010 CF; CH>CHj3 4-Cl-Ph |H H H H
V.011 CF; CH2CH3 H CF; H H H
V.012 CFs CH,CH3 H CN H H H

CFs CH,CH3; H xyclo- | H H H
V.013

Cs

V.014 CF; CH,CHs3 H H Ph H H

CF; CH,CH3; H H H 4-Cl- H
V.015

Ph

V.016 SCF; CH,CHs H H H H H
V.017 S(O)CF3 | CH2CH3 H H H H
V.018 S(0),CF; | CH2CHj3 H H H H H

va N-oxit cta céc hop chit ctia Bang V. Ph thé hién nhém phenyl, xyclo-C3 1a nhom
xyclopropyl.
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Bang 13: Bang nay boc 10 18 hop chit 13.001 dén 13.018 c6 cong thirc I-5a, trong do
Xas 13 S, va Ras, Rz, Gi1, G2, G3, G4 va Gs nhu dugc xac dinh trong Bang V.

Béang 14: Bang nay boc 10 18 hop chét 14.001 dén 14.018 c6 cong thirc I-5a, trong do
Xas 14 SO, va Ras, Ry, G1, G2, G3, G4 va Gs nhu duoc xéac dinh trong Bang V.

Béang 15: Bang nay boc 10 18 hop chéit 15.001 dén 15.018 c¢6 cong thic I-5a, trong do
Xas 1a SOs, va Ras, Ra, G1, G2, G3, G4 va Gs nhu dugc xac dinh trong Béang V.

Bang W: Bang nay béc 10 6 dinh nghia nhém thé W.001 dén W.006 ¢6 cong thire I-6a:

R
VA
X66
Rg N
~ B 78\
\ R 16a)

trong d6 A, Ras, R va Qrx nhu dugc xdc dinh dudi day:

Bang W:

Hop A

chét 6 f Ras Qe
W.001 CF; |N CH,CH;3 xyclo-C4
w.002 |CFs |N CH,CH3 xyclo-C5
w.003 |CFs |N CH.CHj3 xyclo-C6
wW.004 |CF; |CH CH2CH3 xyclo-C4
Ww.005 |CFs |CH CH>CH3 xyclo-C5
W.006 |CFs |CH CHCH3 xyclo-C6

va N-oxit ctia cac hop chat cia Bang W. Xyclo-C4 thé hién nhém xyclobutyl, xyclo-C5

12 nhém xyclopentyl, va xyclo-C6 1a nhém xyclohexyl.
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Bang 16: Bang nay bc 16 6 hop chat 16.001 dén 16.006 ¢6 cong thirc I-6a, trong d6 Xag
1a S, va Ras, Rs, A va Qrx nhu dugc xac dinh trong Bang W.

Bang 17: Bang nay boc 10 6 hop chit 17.001 dén 17.006 c6 cong thirc I-6a, trong do Xae
1a SO, va Ras, Rs, A va Qrx nhu duge x4c dinh trong Bang W.

Bang 18: Bang nay boc 16 6 hop chét 18.001 dén 18.006 c6 cong thirc I-6a, trong d6 Xasg
12 SO», va Ras, Rs, A va Qrx nhu dugc xac dinh trong Bang W.

Hop chét c6 cong thirc I theo sang ché 12 cac thanh phan hoat tinh c6 gid tri ngan nglra
va/hodc diéu tri trong linh vuc kiém soat sdu bénh, ngay cad ty 1€ st dung thép, chung
co phé diét sinh vat rat thich hop va dugc dung nap tdt boi cac loai mau ndng, ca va thuc
vat. C4c thanh phan hoat tinh theo sang ché tac dong khang lai tAt ca hodc cac giai doan
phat trién c4 thé c6 tinh man cam thong thudng, nhung cling khang, cac sinh vét gy hai
cho dong vat, nhu con tring hodc cac dai dién cua bd Acarina. Hoat tinh diét con trung
hodc diét ve bét cia thanh phﬁn hoat tinh theo sdng ché c6 thé ching to ban than n6 mot
cach truc tiép, tirc 1a trong viéc tiéu diét loai gy hai, ma dién ra ngay l4p trc hodc chi
din ra sau mot khoang thoi gian, vi du trong qua trinh 16t da, hodc gian tiép, vi du o ty

1é dé tring va/hodc ap né giam.

Cac vi du vé cac sinh vat gy hai 1a dong vat ke trén la:
thudc bd Acarina, vi dy,

Acalitus spp, Aculus spp, Acaricalus spp, Aceria spp, Acarus siro, Amblyomma spp.,
Argas spp., Boophilus spp., Brevipalpus spp., Bryobia spp, Calipitrimerus spp.,
Chorioptes spp., Dermanyssus gallinae, Dermatophagoides spp, Eotetranychus spp,
Eriophyes spp., Hemitarsonemus spp, Hyalomma spp., Ixodes spp., Olygonychus spp,
Ornithodoros spp., Polyphagotarsone latus, Panonychus spp., Phyllocoptruta oleivora,
Phytonemus spp, Polyphagotarsonemus spp, Psoroptes spp., Rhipicephalus spp.,
Rhizoglyphus spp., Sarcoptes spp., Steneotarsonemus spp, Tarsonemus spp. va

Tetranychus spp.;
thudc bd Anoplura, vi du,

Haematopinus spp., Linognathus spp., Pediculus spp., Pemphigus spp. va Phylloxera
Spp-;
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thudc bo Coleoptera, vi du,

Agriotes spp., Amphimallon majale, Anomala orientalis, Anthonomus spp., Aphodius
spp, Astylus atromaculatus, Ataenius spp, Atomaria linearis, Chaetocnema tibialis,
Cerotoma spp, Conoderus spp, Cosmopolites spp., Cotinis nitida, Curculio spp.,
Cyclocephala spp, Dermestes spp., Diabrotica spp., Diloboderus abderus, Epilachna
spp., Eremnus spp., Heteronychus arator, Hypothenemus hampei, Lagria vilosa,
Leptinotarsa decemLineata, Lissorhoptrus spp., Liogenys spp, Maecolaspis spp,
Maladera castanea, Megascelis spp, Melighetes aeneus, Melolontha spp., Myochrous
armatus, Orycaephilus spp., Otiorhynchus spp., Phyllophaga spp, Phlyctinus spp.,
Popillia spp., Psylliodes spp., Rhyssomatus aubtilis, Rhizopertha spp., Scarabeidae,
Sitophilus spp., Sitotroga spp., Somaticus spp, Sphenophorus spp, Sternechus

subsignatus, Tenebrio spp., Tribolium spp. va Trogoderma spp.;
thudc bd Diptera, vi du,

Aedes spp., Anopheles spp, Antherigona soccata,Bactrocea oleae, Bibio hortulanus,
Bradysia spp, Calliphora erythrocephala, Ceratiﬁ's spp., Chrysomyia spp., Culex spp.,
Cuterebra spp., Dacus spp., Delia spp, Drosophila melanogaster, Fannia spp.,
Gastrophilus spp., Geomyza tripunctata, Glossina spp., Hypoderma spp., Hyppobosca
spp., Liriomyza spp., Lucilia spp., Melanagromyza spp., Musca spp., Oestrus spp.,
Orseolia spp., Oscinella frit, Pegomyia hyoscyami, Phorbia spp., Rhagoletis spp,
Rivelia quadrifasciata, Scatella spp, Sciara spp., Stomoxys spp., Tabanus spp., Tannia

spp. va Tipula spp.;
thudc bd Hemiptera, vi du,

Acanthocoris scabrator, Acrosternum spp, Adelphocoris lineolatus, Amblypelta nitida,
Bathycoelia thalassina, Blissus spp, Cimex spp., Clavigralla tomentosicollis,
Creontiades Spp, Distantiella theobroma, Dichelops furcatus, Dysdercus spp., Edessa
spp, Euchistus spp., Eurydema pulchrum, Eurygaster spp., Halyomorpha halys, Horcias
nobilellus, Leptocorisa spp., Lygus spp, Margarodes spp, Murgantia histrionic,
Neomegalotomus spp, Nesidiocoris tenuis, Nezara spp., Nysius simulans, Oebalus
insularis, Piesma spp., Piezodorus spp, Rhodnius spp., Sahlbergella singularis,

Scaptocoris castanea, Scotinophara spp. , Thyanta spp , Triatoma spp., Vatiga illudens,
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Acyrthosium pisum, Adalges spp, Agalliana ensigera, Agonoscena targionii,
Aleurodicus spp, Aleurocanthus spp, Aleurolobus barodensis, Aleurothrixus floccosus,
Aleyrodes brassicae, Amarasca biguttula, Amritodus atkinsoni, Aonidiella spp.,
Aphididae, Aphis spp., Aspidiotus spp., Aulacorthum solani, Bactericera cockerelli,
Bemisia spp, Brachycaudus spp, Brevicoryne brassicae, Cacopsylla spp, Cavariella
aegopodii Scop., Ceroplaster spp., Chrysomphalus aonidium, Chrysomphalus
dictyospermi, Cicadella spp, Cofana spectra, Cryptomyzus spp, Cicadulina spp, Coccus
hesperidum, Dalbulus maidis, Dialeurodes spp, Diaphorina citri, Diuraphis noxia,
Dysaphis spp, Empoasca spp., Eriosoma larigerum, Erythroneura spp., Gascardia spp.,
Glycaspis brimblecombei, Hyadaphis pseudobrassicae, Hyalopterus spp, Hyperomyzus
pallidus, Idioscopus clypealis, Jacobiasca lybica, Laodelphax spp., Lecanium corni,
Lepidosaphes spp., Lopaphis erysimi, Lyogenys maidis, Macrosiphum spp., Mahanarva
spp, Metcalfa pruinosa, Metopolophium dirhodum, Myndus crudus, Myzus spp.,
Neotoxoptera sp, Nephotettix spp., Nilaparvata spp., Nippolachnus piri Mats,
Odonaspis ruthae, Oregma lanigera Zehnter, Parabemisia myricae, Paratrioza
cockerelli, Parlatoria spp., Pemphigus spp., Peregrinus maidis, Perkinsiella spp,
Phorodon  humuli, Phylloxera spp, Planocoécus spp., Pseudaulacaspis spp.,
Pseudococcus spp., Pseudatomoscelis seriatus, Psylla spp., Pulvinaria aethiopica,
Quadraspidiotus spp., Quesada gigas, Recilia dorsalis, Rhopalosiphum spp., Saissetia
spp., Scaphoideus spp., Schizaphis spp., Sitobion spp., Sogatella furcifera, Spissistilus
festinus, Tarophagus Proserpina, Toxoptera spp, Trialeurodes spp, Tridiscus sporoboli,
Trionymus spp, Trioza erytreae , Unaspis citri, Zygina flammigera, Zyginidia

scutellaris, ;
thudc bd Hymenoptera, vi du,

Acromyrmex, Arge spp, Atta spp., Cephus spp., Diprion spp., Diprionidae, Gilpinia
polytoma, Hoplocampa spp., Lasius spp., Monomorium pharaonis, Neodiprion spp.,

Pogonomyrmex spp, Slenopsis invicta, Solenopsis spp. va Vespa spp.;
thudc b Isoptera, vi du,

Coptotermes spp, Corniternes cumulans, Incisitermes spp, Macrotermes spp,

Mastotermes spp, Microtermes spp, Reticulitermes spp.,; Solenopsis geminate

thudc bd Lepidoptera, vi du,
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Acleris spp., Adoxophyes spp., Aegeria spp., Agrotis spp., Alabama argillaceae, Amylois
spp., Anticarsia gemmatalis, Archips spp., Argyresthia spp, Argyrotaenia Sspp.,
Autographa spp., Bucculatrix thurberiella, Busseola fusca, Cadra cautella, Carposina
nipponensis, Chilo spp., Choristoneura spp.“, Chrysoteuchia topiaria, Clysia
ambiguella, Cnaphalocrocis spp., Cnephasia spp., Cochylis spp., Coleophora spp.,
Colias lesbia, Cosmophila flava, Crambus spp, Crocidolomia binotalis, Cryptophlebia
leucotreta, Cydalima perspectalis, Cydia spp., Diaphania perspectalis, Diatraea spp.,
Diparopsis castanea, Earias spp., Eldana saccharina, Ephestia spp., Epinotia spp,
Estigmene acrea, Etiella zinckinella, Eucosma spp., Eupoecilia ambiguella, Euproctis
spp., Euxoa spp., Feltia jaculiferia, Grapholita spp., Hedya nubiferana, Heliothis spp.,
Hellula undalis, Herpetogramma spp, Hyphantria cunea, Keiferia lycopersicella,
Lasmopalpus lignosellus, Leucoptera scitella, Lithocollethis spp., Lobesia botrana,
Loxostege bifidalis, Lymantria spp., Lyonetia spp., Malacosoma spp., Mamestra
brassicae, Manduca sexta, Mythimna spp, Noctua spp, Operophtera spp., Orniodes
indica, Ostrinia nubilalis, Pammene spp., Pandemis spp., Panolis flammea, Papaipema
nebris, Pectinophora gossypiela, Perileucoptera coffeella, Pseudaletia unipuncta,
Phthorimaea operculella, Pieris rapae, Pieris spp., Plutella xylostella, Prays spp.,
Pseudoplusia spp, Rachiplusia nu, Richia albicosta, Scirpophaga spp., Sesamia spp.,
Sparganothis  spp., Spodoptera spp., Sylepta derogate, Synanthedon  spp.,

Thaumetopoea spp., Tortrix spp., Trichoplusia ni, Tuta absoluta, va Yponomeuta spp.;
thudc bd Mallophaga, vi du,

Damalinea spp. va Trichodectes spp.;

thudc Bc} Orthoptera, Vi du,

Blatta spp., Blattella spp., Gryllotalpa spp., Leucophaea maderae, Locusta spp.,

Neocurtilla hexadactyla, Periplaneta spp. , Scapteriscus spp, va Schistocerca spp.;
thudc bd Psocoptera, vi du,

Liposcelis spp.;

thudc bd Siphonaptera, vi du,

Ceratophyllus spp., Ctenocephalides spp. va Xenopsylla cheopis;
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thudc bd Thysanoptera, vi du,

Calliothrips phaseoli, Frankliniella spp., Heliothrips spp, Hercinothrips  spp.,

Parthenothrips spp, Scirtothrips aurantii, Sericothrips variabilis, T aeniothrips spp.,

Thrips spp;

thudc bd Thysanura, vi du, Lepisma saccharina.

Céc thanh phan hoat tinh theo sang ché c6 thé duge dung dé kiém soat, tic 1a kiém ché
hodc tiéu diét, cac sinh vat gdy hai cla céc loai k& trén xuét hién cu thé 1a trén thuc vat,
cu thé 1a trén cay hiru ich va cay canh trong ndng nghiép, 1am vuon va 1dm nghiép, hodc
trén céac td chic, chéng han nhu qua, hoa, 14, than, cu hodc ré, clia cac cdy nay, va trong
mot s truong hop tham chi cac td chitc ciia cdy duoc hinh thanh tai thoi diém muén

hon van dugc bao vé chong lai cac sinh vét gdy hai.

Cay trﬁ")ng dich thich hop 13, cu thé 1a, ngll cbe, nhu laa my, lta mach, laa mach den, yén
mach, lda, ng6 hodc lua mién; cta cai dudng, nhu ci cai dudng hodc cu cai duong dung
cho chin nubi; hoa qua, vi du qua ho tdo, qua hat hodc qua khong hat, nhu tdo, 1€, man,
dao, qua hanh, anh dao hodc qua mong, vi du dau tdy, mam xdi hodgc mam x01 den; cay
ho d4u, nhu dau, dau ling, ddu Ha Lan hodc ddu tuong; ciy léy dau, nhu cay hat cai dau,
mua tat, cay thude phién, 6liu, huéng duong, dura, thu dau, ca cao hoic lac; ho bau bi,
nhu bi ngd, dua chudt hodc dua tay; cAy le‘iy SO, nhu bong, lanh, gai hodc day; cay ho
cam quyt, nhu cam, chanh, bud¢i hodc quyt; rau, nhu rau bina, rau diép, ming tay, cai
bép, ca rbt, hanh, ca chua, khoai tdy ho#c 6t chudéng; Lauraceae, nhu bo, Cinnamonium
hodc long ndo; va ca thubce 14, qua hach, ca phé, ca tim, mia duong, tra, hat tiéu, nho,

hoa bia, ho cdy ma dé va cay cao su.

Céc thanh ph?ln hoat tinh theo séng ché ¢6 thé dugc dung dé kiém soat, tac 1a kiém ché
hoic tiéu diét, cac sinh vat gy hai cla cdc loai k& trén xuét hién cu thé 1a trén thuc vat,
cu thé 12 trén cay hitu ich va cdy canh trong ndng nghiép, 1am vuon va 1am nghiép, hodc
trén céc td chir, chéng han nhu qua, hoa, 14, than, ct hodc ré, clia c4c cdy nay, va trong
mot sb truong hop tham chi cac td chirc cua cdy dugc hinh thanh tai thoi diém muén

hon van dugc bao vé chong lai cac sinh vét gdy hai.
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Cay tré)ng dich thich hop 13, cu thé 13, ngll cdc, nhu Ita my, lua mach, 1ia mach den, yén
mach, lGa, ngd hodc lua mién; ca cai dudng, nhu cu cai duong hodc cu cai duong dung
cho chan nudi; hoa qua, vi du qua ho téo, qua hat hoac quéa khong hat, nhu téo, 1€, mén,
dao, qua hanh, anh dao hodc qua mong, vi du dau tdy, mam x0i hodc mam x01 den; cdy
ho d4u, nhu dau, ddu ling, ddu Ha Lan hodc du tuong; cay léy dau, nhu ciy hat cai dau,
mua tat, cay thude phién, 6liu, huéng duong, dura, thau dau, ca cao hoic lac; ho bau bi,
nhu bi ngd, dua chudt hodc dua tay; cay léy soi, nhu bong, lanh, gai hodc day; cdy ho
cam quyt, nhu cam, chanh, budi hodc quyt; rau, nhu rau bina, rau diép, mang tay, cai
bép, ca rbt, hanh, ca chua, khoai tiy hodc 6t chudng; Lauraceae, nhu bo, Cinnamonium
hodc long ndo; va ca thube 14, qué hach, ca phé, ca tim, mia dudng, tra, hat tiéu, nho,

hoa bia, ho cdy ma dé€ va cay cao su.

Céc ché phdm va/hogc cac phuong phap theo sang ché c6 thé con duoc sir dung 1én cay

canh va/hodc cdy rau bat ky, bao gbm hoa, cdy bui, cdy 14 rong va cdy thuong xanh.

Vi du sang ché co thé dugc dung trén loai cdy canh bét ky trong sb céac lodi cdy canh sau
day: Ageratum spp., Alonsoa spp., Anemone spp., Anisodontea capsenisis, Anthemis
spp., Antirrhinum spp., Aster spp., Begonia spp. (vi duB. elatior, B. semperflorens, B.
tubéreux), Bougainvillea spp., Brachycome spp., Brassica spp. (cdy canh), Calceolaria
spp., Capsicum annuum, Catharanthus roseus, Canna  spp., Centaurea spp.,
Chrysanthemum spp., Cineraria spp. (C. maritime), Coreopsis spp., Crassula coccinea,
Cuphea ignea, Dahlia spp., Delphinium spp., Dicentra spectabilis, Dorotheantus spp.,
Eustoma grandiflorum, Forsythia spp., Fuchsia spp., Geranium gnaphalium, Gerbera
spp., Gomphrena globosa, Heliotropium spp., Helianthus spp., Hibiscus spp., Hortensia
spp., Hydrangea spp., Hypoestes phyllostachya, Impatiens spp. (I Walleriana), Iresines
spp., Kalanchoe spp., Lantana camara, Lavatera trimestris, Leonotis leonurus, Lilium
spp., Mesembryanthemum spp., Mimulus spp., Monarda spp., Nemesia spp., Tagetes
spp., Dianthus spp. (cAm chuéng), Canna spp., Oxalis spp., Bellisspp., Pelargonium
spp. (P. peltatum, P. Zonale), Viola spp. (hoa budém), Petunia spp., Phlox spp.,
Plecthranthus spp., Poinsettia spp., Parthenocissus spp. (P. quinquefolia, P.
tricuspidata), Primula spp., Ranunculus spp., Rhododendron spp., Rosa spp. (hoa
hdng), Rudbeckia spp., Saintpaulia spp., Salvia spp., Scaevola aemola, Schizanthus
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wisetonensis, Sedum spp., Solanum spp., Surfinia spp., Tagetes spp., Nicotinia spp.,

Verbena spp., Zinnia spp. va cac cdy tao nén khac.

Vi du sang ché co thé dugc st dung 1én bét ky trong sb cac loai rau sau day: Allium spp.
(4. sativum, A.. cepa, A. oschaninii, A. Porrum, A. ascalonicum, A. fistulosum),
Anthriscus cerefolium, Apium graveolus, Asparagus officinalis, Beta vulgarus, Brassica
spp. (B. Oleracea, B. Pekinensis, B. rapa), Capsicum annuum, Cicer arietinum,
Cichorium endivia, Cichorum spp. (C. intybus, C. endivia), Citrillus lanatus, Cucumis
spp. (C. sativus, C. melo), Cucurbita spp. (C. pepo, C. maxima), Cyanara spp. (C.
scolymus, C. cardunculus), Daucus carota, Foeniculum vulgare, Hypericum spp.,
Lactuca sativa, Lycopersicon spp. (L. esculentum, L. lycopersicum), Mentha spp.,
Ocimum basilicum, Petroselinum crispum, Phaseolus spp. (P. vulgaris, P. coccineus),
Pisum sativum, Raphanus sativus, Rheum rhaponiicum, Rosemarinus spp., Salvia spp.,
Scorzonera hispanica, Solanum melongena, Spinacea oleracea, Valerianella spp. V.

locusta, V. eriocarpa) va Vicia faba.

Céc loai ciy canh dugc uu tién bao gém violet chiu Phi, Begonia, Dahlia, Gerbera,
Hydrangea, Verbena, Rosa, Kalanchoe, Poinsettia, Aster, Centaurea, Coreopsis,
Delphinium, Monarda, Phlox, Rudbeckia, Sedum, Petunia, Viola, Impatiens, Geranium,
Chrysanthemum, Ranunculus, Fuchsia, Salvia, Hortensia, cdy huong thdo, cdy ngai

déng, St. Johnswort, bac ha, 6t ngot, ca chua va dua chudt.

Thanh phan hoat tinh theo sdng ché dic biét thich hop dé kiém soat Aphis Craccivora,
Diabrotica balteata, Heliothis virescens, Myzus persicae, Plutella xylostella va
Spodoptera littoralis & cdy bong, cdy rau, cdy ngo, cdy lia va cdy dau tuong. Thanh
phan hoat tinh theo séng ché con dic biét thich hop dé kiém soat Mamestra (t6t hon 1a
& cdy rau), Cydia pomonella (t6thon 14 & cay tao), Empoasca (t6t hon 13 & ciy rau, vudn
nho), Leptinotarsa (t6t hon 13 & cdy khoai tay) va Chilo supressalis (t6t hon 13 & cay

lta).

Theo khia canh khac, sang ché c6 thé con dé cap dén phuong phap kiém soat sy hu hai
d6i véi cay va phén ctia ching béi giun tron ky sinh trén cay (giun tron ndi ky sinh, ban
ndi ky sinh va ky sinh ngoai), cu thé 13 giun tron ky sinh trén cay ching han nhu giun

tron ndt sdn r&, Meloidogyne hapla, Meloidogyne incognita, Meloidogyne javanica,
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Meloidogyne arenaria va céc loai Meloidogyne khac; giun tron tao nang, Globodera
rostochiensis va cac loai Globodera khac; Heterodera avenae, Heterodera glycines,
Heterodera schachtii, Heterodera trifolii, va cc loai Heterodera khac; giun tron mun
hat, cac loai Anguina; giun tron than va 14, cac loai Aphelenchoides; giun tron nbt cham,
Belonolaimus longicaudatus va céac loai Belonolaimus khéc; giun tron cdy thong,
Bursaphelenchus xylophilus va cc loai Bursaphelenchus khac; giun tron vong, cac loai
Criconema, céc loai Criconemella, cac loai Criconemoides, cac loai Mesocriconema,
giun tron than va than cl, Ditylenchus destructor, Ditylenchus dipsaci va céac loai
Ditylenchus khéc; giun tron hinh dui, cac loai Dolichodorus; giun tron dang xodn,
Heliocotylenchus multicinctus va cac loai Helicotylenchus khéac; giun tron vo va dang
v0, cac loai Hemicycliophora va cac loai Hemicriconemoides; cac loai Hirshmanniella;
giun tron dang cdy gido, cac loai Hoploaimus; giun tron nbi sdn ré gia, cac loai
Nacobbu&; giun tron kim, Longidorus elongatus va cac loai Longidorus khac; giun tron
dau bet, cac loai Pratylenchus; giun tron vét thuong, Pratylenchus neglectus,
Pratylenchus penetrans, Pratylenchus curvitatus, Pratylenchus goodeyi va céc loai
Pratylenchus khac; giun tron dao hang, Radopholus similis va cac loai Radopholus; giun
tron dang than, Rotylenchus robustus, Rotylenchus reniformis va céac loai Rotylenchus;
cac loai Scutellonema; giun tron ré chum, Trichodorus primitivus va céc loai
Trichodorus, cac lodi Paratrichodorus; giun tron cdi coc, Tylenchorhynchus claytoni,
Tylenchorhynchus dubius va céc loai Tylenchorhynchus; giun tron cdy thudc ho cam
quyt, cac lodi Tylenchulus; giun tron hinh dao gam, cac loai Xiphinema; va cac loai giun
tron ky sinh trén cdy khic, chang han nhu Subanguina spp., Hypsoperine spp.,

Macroposthonia spp., Melinius spp., Punctodera spp., va Quinisulcius spp..

Céc hop chét theo sang ché c6 thé con c6 hoat tinh khang cac loai dong vat than mém.
Vi du v& cac loai nay bao gém, vi du, Ampullariidae; Arion (A. ater, A. circumscriptus,
A. hortensis, A. rufus); Bradybaenidae (Bradybaena fruticum); Cepaea (C. hortensis, C.
Nemoralis); ochlodina; Deroceras (D. agrestis, D. empiricorum, D. laeve, D.
reticulatum); Discus (D. rotundatus); Euomphalia; Galba (G. trunculata); Helicelia (H.
itala, H. obvia); Helicidae Helicigona arbustorum); Helicodiscus; Helix (H. aperta);

Limax (L. cinereoniger, L. flavus, L. marginatus, L. maximus, L. tenellus); Lymnaea,
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Milax (M. gagates, M. marginatus, M. sowerbyi); Opeas; Pomacea (P. canaticulata),

Vallonia va Zanitoides.

Thuat ngit "cay trong" dugc st dung dé con bao gbém cay trong duoc chuyén gen nhu
véy bang cach sit dung k¥ thuat ADN tai tb hop ma c6 kha nang tbng hop mot hoic
nhiéu doc t6 tac dong chon loc, nhu da biét, vi du, tir vi khuén sinh ddc td, cu thé 1a céc

loai thudc chi Bacillus.

Cac doc t6 ma c6 thé dugc bidu hién bdi cac cdy trong chuyén gen nay bao gdm, vi du,
protein diét con trung, vi du protein diét con trung tir Bacillus cereus hodc Bacillus
popilliae; hodc protein diét con tring tir Bacillus thuringiensis, chéng han nhu 8-ndi doc
t6, vi du CrylAb, CrylAc, CrylF, CrylFa2, Cry2Ab, Cry3A, Cry3Bbl hodc Cry9C,
hodc protein diét con trung thuc vt (Vip), vi du Vipl, Vip2, Vip3 hodc Vip3A; hodc
protein diét c6n trung cla giun tron séng & vi khudn, vi du Photorhabdus spp. hodc
Xenorhabdus - spp., ching han nhu Photorhabdus Iuminescens, Xenorhabdus
nematophilus; cac doc t§ dugc san xuét bai dong vat, chéng han nhu doc t6 bo cap, doc
t6 nhén, doc tb ong bép cay va cac doc td than kinh dic hiéu con trang khac; cac doc td
duogc san xuét bi ndm, chéng han nhu doc td Streptomycetes, lectin thuc vat, chéng han
nhu lectin ddu Ha Lan, lectin lia mach hoéc lectin hoa giot tuyét; agglutinin; chét tc
ché proteinaza, ching han nhu chét tc ché trypsin, chét e ché serin proteaza, patatin,
xystatin, chét tc ché papain; protein lam bét hoat ribosom (RIP), chéng han nhu rixin,
RIP ngb, abrin, luffin, saporin hodc bryodin; enzym sinh tbng hop steroit, ching han
nhu  3-hydroxysteroitoxidaza, ecdysteroit-UDP-glycosyl-transferaza, colesterol
oxidaza, chét uc ché ecdyson, HMG-COA-reductaza, chét phong bé kénh ion, ching
han nhu chét phong bé kénh natri hodc canxi, hormon kich sdu non esteraza, thu thé

hormon loi tiéu, stilben syntaza, bibenzyl syntaza, chitinaza va glucanaza.

Trong bdi canh theo séng ché cin hiéu cac ndi doc té 8, vi du nhu CrylAb, CrylAc,
CrylF, CrylFa2, Cry2Ab, Cry3A, Cry3Bb1 hodc Cry9C, hodc cac protein diét cOn trung
& thuc vat (Vip), vi du nhu Vipl, Vip2, Vip3 hogc Vip3A, cing la cac doc td lai, doc td
cét cut va doc t bién dbi. Cac doc t6 lai 12 san phém tai td hop duoc tao ra boi td hop

méi clia céc ving khac nhau thudc cac protein ndy (xem, vi du nhu, céng bd don quoc
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té s6 WO 02/15701). Céc doc td cat cut, vi du nhu CrylAb cit cut, di duoc biét. Trong
trudmg hgp cac doc td bién dbi, mot hoic nhiéu axit amin cta doc td c6 trong tu nhién
duoc thay thé. Trong viéc thay thé axit amin nay, t5t hon 1a c4c trinh ty nhén dién
proteaza khong c6 trong tu nhién dugc chén vao trong doc t8, nhu 13, vi dy, trong trudong
hop ctia Cry3A055, trinh ty nhén dién cathepsin-G dugc chen vao trong ddc td Cry3A
(tham khao cong bb don quéc té s6 WO 03/018810). |

Céc vi du vé cac doc td nay hodc cay trdng chuyén gen c6 kha nang tdng hop céc doc tb
nay dugc boc 19, vi du, trong EP-A-0 374 753, WO 93/07278, WO 95/34656, EP-A-0
427 529, EP-A-451 878 va WO 03/052073.

Cac quy trinh dé tao ra cdy trong chuyén gen nay thudng da duoc biét dén d6i v6i chuyén
gia trong nganh va dugc md ta, vi du, trong cac cong bd duoc dé cép trén day. Axit
deoxyribonucleic loai Cryl va quy trinh diéu ché ching 1a da biét, vi dy, tr WO
95/34656, EP-A-0 367 474, EP-A-0 401 979 va WO 90/13651.

Poc td c6 trong cay trdng chuyén gen tac dong dén kha nang khéng cua thyc vét dbi voi
sau bo gy hai. Céc con trung nay cd thé c6 trong nhém phéan loai bét ky clia con tring,
nhung thudng dugce tim thdy cu thé 13 & bo cénh cimg (Coleoptera), con tring hai canh

(Diptera) va ngai (Lepidopteray).

Cly trong chuyén gen chira mot hodc nhiéu gen ma mi hoa @2 khang sdu bo va biéu
hién mot hodc nhidu doc t6 da dugc biét dén va mot vai trong sb ching 1a ¢6 trén thi
truong. Cac vi du v& cy trdng nay 1a YieldGard® (gibng ngd ma biéu hién doc to
CrylAb); YieldGard Rootworm® (gidng ngd ma biéu hién doc t6 Cry3Bbl); YieldGard
Plus® (giéng ngd ma bidu hién doc t6 Cryl Ab va Cry3Bbl); Starlink® (giong ngo ma
biéu hién doc td Cry9C); Herculex I® (gidng ngd ma biéu hién doc td Cry1Fa2 va enzym
phosphinothrixin N-axetyltransferaza (PAT) dé thu duge kha ning chiu thude diét c6
glufosinat amoni); NuCOTN 33B® (gidng khoai bong ma bidu hién doc t& CrylAc);
Bollgard I® (gidng khoai bong ma biéu hién doc td CrylAc); Bollgard [I® (gibng khoai
bong ma bidu hién doc t6 CrylAc va Cry2Ab); VipCot® (giéng khoai bong ma biéu
hién doc 8 Vip3A va CrylAb); NewLeaf® (gibng khoai tdy ma biéu hién doc t6
Cry3A); NatureGard®, Agrisure® GT Advantage (déc diém khang GA21 glyphosat),
Agrisure® CB Advantage (ddc diém sau duc than ngd (CB) Bt11) va Protecta®.

Céc vi du khéc cia cic cdy trong chuyén gen nay la:
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1. Ngd6 Bt11 cia hing Syngenta Seeds SAS, Chemin de I'Hobit 27, F-31 790 St. Sauveur,
Phép, s6 dang ky C/FR/96/05/10. Zea mays bién dbi gen duoc truyén kha ning chéng
su pha hoai cda sau duc than ngd Chau Au (Ostrinfa nubilalis va Sesamia nonagrioides)
bing cach biéu hién chuyén gen cuia doc t§ cét cut CrylAb. Ngb Btl1 cling bidu hién

chuyén gen enzym PAT dé dat dugc kha ning chiu thubc diét co glufosinat amoni.

2. Ngb Bt176 cua Syngenta Seeds SAS, Chemin de I'Hobit 27, F-31 790 St. Sauveur,
Phép, s6 ding ky C/FR/96/05/10. Zea mays bién dbi gen duoc truyén kha ning chéng
sur pha hoai cia sau duc than ngd Chau Au (Ostrinia nubilalis va Sesamia nonagrioides)
bing biéu hién chuyén gen cia doc td CrylAb. Ngo Bt176 ciing biéu hién chuyén gen

enzym PAT dé dat dugc kha nang chiu thudc diét c6 glufosinat amoni.

3. Ngd MIR604 cta hiang Syngenta Seeds SAS, Chemin de 1'Hobit 27, F-31 790 St.
Sauveur, Phép, sé ding ky C/FR/96/05/10. Ngb da duoc truyén kha ning khang con
tring bang biéu hién chuyén gen ctia doc t6 Cry3A bién dbi. Poc t6 nay 1a Cry3A055
duoc bién dbi bang cach chen trinh tu nhan biét cathepsin-G-proteaza. Phuong phap tao

cdy ngo chuyén gen nay dugc mo ta trong cong bb don quéc té s6 WO 03/018810.

4. Ngd MON 863 ctia Monsanto Europe S.A. 270-272 Avenue de Tervuren, B-1150
Brussels, Bi, s6 ding ky C/DE/02/9. MON 863 biéu hién doc t& Cry3Bbl va c6 kha

ning khang mot sd con tring B Coleoptera cling.

5. Bong IPC 531 cua Monsanto Europe S.A. 270-272 Avenue de Tervuren, B-1150
Brussels, Bi, s6 dang ky C/ES/96/02.

6. Ngb 1507 ctia Pioneer Overseas Corporation, Avenue Tedesco, 7 B-1160 Brussels,
Bi, sé dang ky C/NL/00/10. Ngb bién ddi gen dé biéu hién protein CrylF dédat dugc dé
khang v&i mot s6 con tring BO Lepidoptera vay va biéu hién protein PAT dé dat duoc
strc chéng chiu vai thube diét co glufosinat amoni.

7. Ngd NK603 x MON 810 cia Monsanto Europe S.A. 270-272 Avenue de Tervuren,
B-1150 Brussels, Bi, s6 ding ky C/GB/02/M3/03. Gdm c6 céc gidng cdy ngb lai sinh
san thong thuong bang cach lai chéo cac gibng NK603 va MON 810 di dugc bién dbi
gen. Ngo NK603 x MON 810 biéu hién bang cach chuyén gen protein CP4 EPSPS, thu
duoc tirdgrobacterium sp. chung CP4, dat duoc tinh dung nap voéi thudc diét co

Roundup® (chtra glyphosat), va ca doc tb CrylAb thu dugc ttBacillus thuringiensis
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subsp. kurstaki ma c6 tinh khang v§i mot s6 Bo Lepidoptera, bao gdm sau duc than ngd
chau Au.

Cay trdng chuyén gen cla cdy khang con trung con dugc mo ta trong BATS (Zentrum
fiir Biosicherheit und Nachhaltigkeit, Zentrum BATS, Clarastrasse 13, 4058 Basel,
Thuy S7) Report 2003, (http://bats.ch).

Thuét ngit "cay trdng" dwoc hidu 12 bao gdm ca ciy trdng thuc vat da dugc bién ddi bang
cach st dung cong nghé ADN t4i td hop ma chiing c6 thé tdng hop dugc cac hop chét
khéang bénh c6 tac dong chon loc, nhu, vi dy, protein dugc goi 1a "protein lién quan dén
su gy bénh" (PRP, xem vi du EP-A-0 392 225). Céc vi du v& cac chit khang tac nhan
gdy bénh nay va cay trong chuyén gen c6 kha ning tdng hop cac chit khang tac nhan
gdy bénh nay 1a da biét, vi dy, tir EP-A-0 392 225, WO 95/33818 va EP-A-0 353 191.
Céc quy trinh dé tao ra cay trong chuyén gen nay thuong da dugc biét dén d6i v6i chuyén

gia trong nganh va dugc mo ta, vi dy, trong cac cong bo dugc d€ cép trén day.

Cay trong ciing c¢6 thé duoc bién @i dé 1am ting tinh chbng chiu v&i tac nhan gy bénh
]a nidm (vi du Fusarium, Anthracnose, hodc Phytophthora), Vi khuén (vi du
Pseudomonas) hodc virut (vi du virut cudn 14 khoai tay, virut 1am héo d6m ca chua, virut

kham dua chudt).

Cay trdng con bao gdm céc cdy trong duoc gia ting tinh khang véi giun tron, nhu giun

tron ky sinh ¢ nang déu twong.

CAy trong ma chong chju véi ing suat phi sinh hoc bao gom céc cdy trong duoc gia ting
tinh chong chiu véi han han, ham luong muodi cao, nhiét dd cao, lanh, swong gid, hodc
birc xa anh sang, vi du thdng qua sy bi€u hién cua NF-YB hodc céc protein khéc da biét

trong linh vuc k¥ thuét nay.

Chét chéng sinh bénh c6 thé dugc biéu hién béi cdy trong chuyén gen nay bao gom, vi
du, chét phong bé kénh ion, nhu chit phong bé kénh natri hodic canxi, vi du doc té KP1,
KP4 hoac KP6 cua vi rut; stilben syntaza; bibenzyl syntaza; chitinaza; glucanaza; con

goi 12 "protein lién quan dén sinh bénh" (PRP; xem vi du EP-A-0 392 225); chét chdng
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sinh bénh do vi sinh vat tao ra, vi du khang sinh peptit hoac khéng sinh di vong (xem vi
du cong bd don qudc t& s6 WO 95/33818) hoic protein hoic yéu td polypeptit tham gia
vao khang bénh & ciy trong (con goi 14 "gen khang bénh & cay trdng", nhu duge mé ta

trong cong bb don qubc té s6 WO 03/000906).

Céc linh vuce sir dung khéc ctia cac ché pham theo sang ché la bdo v€ san pham luu trit
va moi truong luu trlt va bao vé vat liéu tho, nhu g0, vai dét, 16p pht san hodc toa nha,
va ca trong linh vuc vé€ sinh, dic biét 1a bdo v€ con ngudi, gia stc va vat nudi sinh san

khoi loai gay hai thudc loai duoc dé cép.

Sang ché ciing dé xuét phuong phap dé kiém soat cac sinh vat gay hai (vi du nhu mudi
va cac | sinh vét truyén bénh khéc; cling xem trén
http://www.who.int/malaria/vector_control/irs/en/). Theo mdt phwong 4n, phuwong phap
d8 kiém so4t cac sinh vat gy hai bao gdm viéc ap dung céc hop phén theo sang ché cho
cac sinh vat gay hai dich, cho noi cu tri cda chiing hodc cho bé mit hodc nén béng cach
quét, lan, phun, rac hosc ngdm. Pé 1am vi du, 4p dung IRS (phun du trong nha) cho mét
bé mit vi du nhu mit tuong, trin hodc san nha duoc nhim dén cho phuong phap theo
sang ché. Theo phuong 4n khéc, dugc nhim dén 13 4p dung cic hop phan nay cho nén
vi du nhu céc vét liéu khdng dét hodc vai dudi dang (hodc cod thé dugc dung trong san

xuat cta) ludi, quan 4o, do trai givdong, rém clra va bat.

Theo mét phuong 4n, phuong phap dé kiém soét cac sinh vét gay hai nay bao gdm viéc
ap dung luong c6 hi€u qua diét loai gdy hai cua cac hop phﬁn theo séang ché cho cac sinh
vat gay hai dich, cho noi cu trt ctia ching, hodc cho bé mit hodc nén dé tao ra hoat tinh
diét loai gdy hai du c6 hiéu qua trén bé mit hodc nén. Ung dung nay c6 thé duoc thuc
hién bang cach quét, lan, phun, ric hodc ngdm hop phan diét loai gay hai theo sang ché.
Pé lam vi dy, ap dung IRS cho mot bé mit vi du nhu mat tuong, trin hodc san nha dugc
nhidm dén cho phuong phép theo sang ché dé tao ra hoat tinh diét loai gy hai du c6 hiéu
qua trén bé mat. Theo phuong an khac, nhdm dén viéc ap dung cic hop phan nay dé
kiém so4t du céc sinh vét gy hai trén nén vi du nhu vat liéu vai duéi dang (hodc c6 thé

duoc dung trong san xuat cia) ludi, quan 4o, do trai giudng, rém clra va bat.
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Céc chét nén bao gém vat liéu khong dét, vai hodc ludi dugce xt ly co thé dugc 1am béng
soi tu nhién vi du nhu bong, sg¢i co, soi day, sgi lanh, soi xidan, bao b hoic len, hodc
soi tbng hop vi du nhu polyamit, polyeste, polypropylen, polyacrylonitril hodc twong tu.
Cac polyeste la dic biét thich hgp. Phuong phép xtr ly vai dét a da biét, vi du cong bd
don quéc t& s6 WO 2008/151984, WO 2003/034823, US 5631072, WO 2005/64072,
W02006/128870, EP 1724392, WO 2005113886 hoéc WO 2007/090739.

Céc linh vuce st dung ché phim theo sang ché khac 1a linh viuc bom vao ciy/xir 1y than
ciy dbi voi tt ca cac loai cdy canh ciing nhu céc loai cdy dn quéa va hat.

Trong linh vuc phun cho cAy/xt Iy than cdy, hop chit theo sang ché dac biét thich hop
dé chéng lai con tring duc than gb thudc bd Lepidoptera nhu dé cip & trén va thudc bo
Coleoptera, cu thé 13 chbng lai sdu duc than gd duoc liét ké trong cic Bang A va B sau
day: |

Bang A. Cac vi du vé siu duc thin gb ngoai lai quan trong vé mit kinh té.

Ho Loai V4t chu hodc Cay trdng bi pha
hoai

Buprestidae Agrilus planipennis Cay tan bi

Cerambycidae | Anoplura glabripennis Gd cimg

Xylosandrus crassiusculus | GO cing

Scolytidae X mutilatus Gd ciing

Tomicus piniperda Cay tung bach

Bang B. Céc vi du vé sau duc than g5 tu nhién quan trong vé mat kinh té.

Ho Loai Vit cha hodc Cay trong bi phé hoai
Agrilus anxius Céay bach duong

Buprestidae -
Agrilus politus Céy liéu, Cay thich
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Loai

Vat chu hodc Cay trdng bi pha hoai

Agrilus sayi

Cay thanh mai, Cay duong xi

Agrilus vittaticolllis

Téo, L&, Nam viét quit, Lé dai, Cay tao

gai

Chrysobothris femorata

TéO; Mo, Cay sdi, Cay phong, C4y anh
dao, Cay hat dé, Cay ly chua, Cay du,
Cay tdo gai, Cay séu, Cdy mai chau, Cay
hat dé ngua, Cay doan, Cay thich, Cay
thanh lwong tra, S6i, C4y hd dao pécan,
L&, Cay dao, Cay hdng vang, CAy mén,
Cay bach duong, Cay moc qua, Cay
Hong 19c, Lé dai, Cy sung dau, Cay ¢

ché, Cay lidu

Texania campestris

Cay doan, Cay sdi, Cay thich, Sbi, Cay
sung dau, Cay lidu, Ciy bach duong

vang

Cerambycidae

Goes pulverulentus

Cay sbi, Cay du, 6c cho, Cay liéu, Sdi
den, Soi Cherrybark, Sdi nude, Cay

sung dau

Goes tigrinus

So6i

Neoclytus acuminatus

Cay tan bi, Cay mai chéu, S6i, Cy 6c
ch6, Cay bach duong, Cay sbi, Cay
thich, C4y trdn huplong & mién ddng
Bic My, Cay son thu du, Ciy hong
vang, Cay Héng 16c, Cay nhyua rudi, Cay
séu, Cay cio cao den, Cay bd két, Cay
bach duong vang, Cay hat dé, Cay cam
nhdn, Cdy de vang, Cay t& dinh huong,
Céay dai ngua nui, L€, Cay anh dao, Cay
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Loai

Vat chi hodc Cay trong bi pha hoai

man, Cay dao, Tdo, Cay du, Cay doan,
Cay gobm

Neoptychodes trilineatus

Cay sung, Cay téng quan sti, Cay dau

tam, Cay licu, Cay scu 14 luéi

Oberea ocellata

Cay son, Tdo, Cay dao, Cay man, Lé,

Cay ly chua, Cay mam x01

Oberea tripunctata

Cay son thi du, Gidng gidng chua, Cay
du, Cay chua me dit, Cay viét quét, Cay
dd quyén, Cay kho (ho Pdquyén), Cay
nguyét qué, Cay bach duong, Cay liéu,

Cay du tim

Oncideres cingulata

Céay mai chau, Cay hd dao pécan, Cay
hdng vang, Cay du, Cdy chua me dat,
Céy doan, Honeychau chau, Cay son thi
du, Cay khuynh diép, Sdi, Cay séu, Cay
thich, Cay an qua

Saperda calcarata

Cay duong

Strophiona nitens

Cay hat dé, Sbi, CAy mai chau, Cay 6c
cho, Cay sdi, Cay thich

Scolytidae

Corthylus columbianus

Cay thich, Sdi, Cay bach dwong vang,
Cay sdi, Cay phong, Cay sung dau, Cay
bach duong, Cay doan, Cay hat dé, Cay
du

Dendroctonus frontalis

Cay thong

Dryocoetes betulae

Céay bach duong, Cay géom, Cay anh dao
dai, Cay soi, Lé

Monarthrum fasciatum

Sdi, Céy thich, Cay bach duong, Céy hat
dé, Cay gom, Cay bach dan den, Cay

-67-




41843

Ho

Loai

Vit chd hodac Cay tréng bi phé hoai

bach dwong, Cay mai chau, Cay trinh
nit, Tao, Cay dao, Cay thong

Phloeotribus liminaris

Cay dao, Cdy anh dao, Cdy man, Cay
anh ddo den, Cay du, Cdy dau tam, Cay

thanh luvong tra

Pseudopityophthorus

Pruinosus

Sbi, Cay sbéi M§, Cay anh dao den, Cay
man Chickasaw, Cay hat dé, Cay thich,
Cay mai chau, Cay tran, Cay tran

huplong

Sesiidae

Paranthrene simulans

S4i, Cay hat dé My

Sannina uroceriformis

Cay hdng vang

Synanthedon exitiosa

Cay dao, Cay man, Cay xuan dao, Cay
anh dao, Mo, Hanh nhan, Cay anh dao

den

Synanthedon pictipes

Cay dao, Cay man, Cay anh dao, Cay
sdi, C4y anh dao den

Synanthedon rubrofascia

Tupelo

Synanthedon scitula

Cay son thu du, Cay hd dio pécan, Cay
mai chau, Si, C4y hat dé, Cay sdi, Cay
bach duong, Cay anh dao den, Céy du,
Céay thanh lirong tra, Gibng giang chua,
Cay liu, T4o, CAy son tra Nhat Ban, cay
bui Ninebark, Cay thanh mai

Vitacea polistiformis

Céy nho

Séang ché c6 thé con dugc st dung dé kiém soét con trung gy hai bat ky ma co thé ¢6

mit & 16p dat cd, bao gom vi du bo cénh cliing, sdu budm, kién Itra, con trung ngoc trai

dat, déng vat nhi€u chan, mot go, ve bét, d¢ gilli, rép vay, rép sip bot, ve sdu nhdy, bo
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rép phuong nam va au trung trang. Sang ché c6 theé duoc sir dung d€ kiém soat con tring
gdy hai & cac giai doan khac nhau trong vong doi cua ching, bao gbm trimg, au trung,

nhdng va con trudng thanh.

Cu thé 13, sang ché ¢6 thé duge sir dung dé kiém soat con tring gdy hai ma #n trén ré
cua 16p dét co bao gdm Au tring tréng (ching han nhu Cyclocephala spp. (vi du bo da
nguy trang, C. lurida), Rhizotrogus spp. (vi du bo da chau Au, R. majalis), Cotinus spp.
(vi du canh cam thang sau, C. nitida), Popillia spp. (vi du bo canh cirng Nhét Bén, P.
Japonica), Phyllophaga spp. (vi du bo canh cliimg thidng ndm/thang sau), Afaenius spp.
(vi du bo hung den hai 16p dat c6, 4. spretulus), Maladera spp. (vi du bo cénh cing
vudn chiu A, M. castanea) va Tomarus spp.), con tring ngoc trai dat (Margarodes spp.),
dé gifii (vang nu, & phrrong nam, va canh ngén; Scapteriscus spp., Gryllotalpa afiicana)

va au tring muoi (rudi dai chan chau Au, Tipula spp.).

Sang ché c6 thé con dugc st dung dé kiém so4t con trung giy hai ctia 16p dat c6 ma 1a
nha tranh, bao gdm sdu xanh (chang han nhu sdu xanh mua thu Spodoptera frugiperda,
va siu xanh thong thuong Pseudaletia unipuncta), sdu ngai dém, mot voi dai
(Sphenophorus spp., chang han nhu S. venatus verstitus va S. parvulus), va sdu kéo mang
dat mat (ching han nhu Crambus spp. va siu kéo mang d4t mat nhiét doi,

Herpetogramma phaeopteralis).

Sang ché c6 thé con duge st dung dé kiém soat cac sinh vat gdy hai khéc cua 16p dat co
ma sdng trén mat dat va in trén 14 cta 16p dat co, bao gdm bo rép (nhu bo rép phuong
nam, Blissus insularis), ve cO ga (Eriophyes cynodoniensis), rép sap bt c6 mat
(Antonina graminis), ve sau nhay hai vach (Propsapia bicincta), rdy xanh dudi den, sdu

ngai dém (ho Noctuidae), va rép xanh.

Sang ché c6 thé con dugce st dung dé kieém soat cac sinh vat giy hai khac cua 16p dat co

chéng han nhu kién lira d6 (Solenopsis invicta) ma tao ra u kién & 16p dét co.

Trong linh vuc vé sinh, ché pham theo sang ché c6 hoat tinh chong loai ky sinh ngoai
nhu con tich ctrng, con tich mém, ve ghé, ve thu hoach, rudi (hit méu va liém), au trung

ruoi ky sinh, chay ran, chay ran trén toc, chay ran ¢ chim va bo chét.

Céc vi du vé dong vat ky sinh nay la:
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Thudc bd Anoplurida: Haematopinus spp., Linognathus spp., Pediculus spp. va Phtirus
spp., Solenopotes spp..

Thudc bd Mallophagida: Trimenopon spp., Menopon spp., Trinoton spp., Bovicola spp.,
Werneckiella spp., Lepikentron spp., Damalina spp., Trichodectes spp. va Felicola spp..

Thudc bd Diptera va phan bd Nematocerina va Brachycerina, vi du Aedes spp.,
Anopheles spp., Culex spp., Simulium spp., Eusimulium spp., Phlebotomus spp.,
Lutzomyia spp., Culicoides spp., Chrysops spp., Hybomitra spp., Atylotus spp., Tabanus
spp., Haematopota spp., Philipomyia spp., Braula spp., Musca spp.; Hydrotaea spp.,
Stomoxys spp., Haematobia spp., Morellia spp., Fannia spp., Glossina spp., Calliphora
spp., Lucilia spp., Chrysomyia spp., Wohlfahrtia spp., Sarcophaga spp., Oestrus spp.,
Hypoderma spp., Gasterophilus spp., Hippobosca spp., Lipoptena spp. va Melophagus
Spp..

Thudc bd Siphonapterida, vi du Pulex spp., Ctenocephalides spp., Xenopsylla spp.,
Ceratophyllus spp..

Thudc bd Heteropterida, vi du Cimex spp., Triatoma spp., Rhodnius spp., Panstrongylus
spp.-

Thudc bd Blattarida, vi du Blatta orientalis, Periplaneta americana, Blattelagermanica

va Supella spp..

Thudc phan 16p Acaria (Acarida) va cac bd Meta- va Meso-stigmata, vi du Argas spp.,
Ornithodorus spp., Otobius spp., Ixodes spp., Amblyomma spp., Boophilus spp.,
Dermacentor spp., Haemophysalis spp., Hyalomma spp., Rhipicephalus spp.,

Dermanyssus spp., Raillietia spp., Pneumonyssus spp., Sternostoma spp. va Varroa spp..
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Thudc cac bo Actinedida (Prostigmata) va Acaridida (Astigmata), vi du Acarapis spp.,
Cheyletiella spp., Ornithocheyletia spp., Myobia spp., Psorergatesspp., Demodex spp.,
Trombicula spp., Listrophorus spp., Acarus spp., Tyrophagus spp., Caloglyphus spp.,
Hypodectes spp., Pterolichus spp., Psoroptes spp., Chorioptes spp., Otodectes spp.,
Sarcoptes spp., Notoedres spp., Knemidocoptes spp., Cytodites spp. va Laminosioptes

spp.-

Ché pham theo séng ché con thich hop dé bao vé khang su tan phé cla con tring trong
treong hop vat liéu nhu g5, vai, chit déo, chét dinh, hd dén, son, giéy va bia, da, pha

san va xay dung.

Céc ché phém theo sang ché c6 thé duge st dung, vi dy, chdng cac loai gy hai sau: bo
canh ctimg nhu Hylotrupes bajulus, Chlorophorus pilosis, Anobium punctatum,
Xestobium rufovillosum, Ptilinuspecticornis, Dendrobium pertinex, Ernobius mollis,
Priobium carpini, Lyctus brunneus, Lyctus africanus, Lyctus planicollis, Lyctus linearis,
Lyctus  pubescens, Trogoxylon  aequale,  Minthesrugicollis, — Xyleborus
spec., Tryptodendron spec., Apate monachus, Bostrychus capucins, Heterobostrychus
brunneus, Sinoxylon spec. va Dinoderus minutus, va cd by cdnh mang nhu Sirex
Jjuvencus, Urocerus gigas, Urocerus gigas taignus va Urocerus augur, va moi nhu
Kalotermes flavicollis, Cryptotermes brevis, Heterotermes indicola, Reticulitermes
flavipes,  Reticulitermes  santonensis, Reticulitermes  lucifugus, —Mastotermes
darwiniensis, Zootermopsis nevadensis va Coptotermes formosanus, va bo dai dudi nhu

Lepisma saccharina.

Hop chét theo sang ché c6 thé duge ding 1am chét diét sinh vat gay hai & dang khong
cai bién, nhung chung thudng dugce tao ché phdm thanh hop phan theo cc cach khéac
nhau béng cach st dung t4 duogc tao ché phém, chéng han nhu chét mang, dung moi va
chét c6 hoat tinh bé miit. Ché phém c6 thé & nhiéu dang vat 1y khéc nhau, vi du & dang
bdt dang bui, gel, bot hit 4m, hat co thé phén tan dugc trong nudc, vién nén cd thé phéan
tan duoc trong nudce, vién sui, chét co c6 thé nhii tuong hoa, chét ¢o ¢6 thé vi nhil tuong

hoéa, nhii trong dau trong nude, chit rn lo ling trong dau, dich phan tén trong nudc,
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dich phén tan trong dau, huyén phi nhii twong, huyén pht vién nang, hat c6 thé nhii
twong héa, chit 16ng hoa tan, chét ¢ hoa tan trong nudce (véi nude hode dung mdi hitu
co ¢6 thé tron 1an trong nuwde lam chit mang), mang polyme dugc tdm hodc & dang khéc
da biét vi du trong tai liéu Manual on Development and Use of FAO and WHO
Speciﬁcationé. for Pesticides, United Nations, First Edition, Second Revision (2010).
Céc ché phdm nay c6 thé duoc ding truc tiép hoafic dugc pha loang trudce khi st dung.
Chét pha lodng c6 thé dugc 1am, vi dy, véi nuéce, phan bon 1éng, vi chét, co quan sinh

hoc, dau hodc dung moi.

Ché phém 6 thé dugc didu ché vi du bang cach tron thanh ph?m hoat tinh véi ta duoc
diéu ché dé thu dugc ché phém ¢ dang chét rin chia min, hat, dung dich, chét phén tan
hodc nhii trong. Cac thanh phan hoat tinh con c6 thé dugce didu ché véi cac ta duoc
khéc, nhu chit rin phéan chia min, dau khoang, dau co nguf‘)n géc thuc vét hodc dong
vat, dau co nguén géc thuc vat hodc dong vat dugce bién d6i, dung méi hitu co, hitu co,

chét hoat dong bé mit hozic két hop clia chiing.

Céc thanh phén hoat tinh ciing c6 thé dugc chira trong vién vi nang rat min. Vi nang
chira thanh phan hoat tinh trong chit mang xdp. N6 cho phép thanh phén hoat tinh duoc
giai phong vao mdi trudong vai lugng kiém soat (vi du giai phong cham). Vi nang thudng
6 duong kinh tir 0,1 dén 500 micro. Ching chira cac thanh phan hoat tinh véi lwong
nim trong khoang tir 25 dén 95 % khéi luong ciia vién nang. Cac thanh phan hoat tinh
c6 théd dang chét rin nguyén khéi, & dang hat min trong huyén phti 16ng hoc ran hoic
0 dang dung dich thich hgp. Mang bao vién nang c6 thé c6 chira, vi du, cao su tu nhién
hoic téng hop, xenluloza, copolyme styren/butadien, polyacrylonitril, polyacrylat,
polyeste, polyamit, polyure, polyuretan hoic polyme dugc ci bién hoa hoc va xanthat
tinh bdt hodc .polyme khac ma d3 biét dbi v6i ngudi co hiéu biét trung binh trong linh
vuc. Tuy ¥, vi nang rt min c6 thé dugc tao thanh trong d6 thanh phan hoat tinh duoc
chra & dang hat phan chia min trong ma tran ran cua chét nén, vi nang khong tu két

nang.

Té dugc diéu ché ma thich hop dé didu ché ché phdm theo sang ché di duoc biét ro. Dé
lam chét mang léng co thé st dung: nudc, toluen, xylen, ete dau mo, dau thuc vat,
axeton, metyl etyl keton, xyclohexanon, axit anhydrua, axetonitril, axetophenon, amyl
axetat, 2-butanon, butylen carbonat, clorobenzen, xyclohexan, xyclohexanol, alkyl este

cia axit axetic, ruou diaxeton, 1,2-dicloropropan, dietanolamin, p-dietylbenzen,
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dietylen glycol, dietylen glycol abietat, dietylen glycol butyl ete, dietylen glycol etyl ete,
dietylen glycol metyl ete, N,N-dimetylformamit, dimetyl sulfoxit, 1,4-dioxan,
dipropylen glycol, dipropylen glycol metyl ete, dipropylen glycol dibenzoat, diproxitol,
alkylpyrolidon, etyl axetat, 2-etylhexanol, etylen carbonat, 1,1,1-tricloroetan, 2-
heptanon, alpha-pinen, d-limonen, etyl lactat, etylen glycol, etylen glycol butyl ete,
etylen glycol metyl ete, gamma-butyrolacton, glyxerol, glyxerol axetat, glyxerol
diaxetat, glyxerol triaxetat, hexadecan, hexylen glycol, isoamyl axetat, isobornyl axetat,
isooctan, isophoron, isopropylbenzen, isopropyl myristat, axit lactic, laurylamin,
mesityl oxit, metoxypropanol, metyl isoamyl keton, metyl isobutyl keton, metyl laurat,
metyl octanoat, metyl oleat, metylen clorua, m-xylen, n-hexan, n-octylamin, axit
octadecanoic, octylamin axetat, axit oleic, oleylamin, o-xylen, phenol, polyetylen
glycol, axit propionic, propyl lactat, propylen carbonat, propylen glycol, propylen glycol
metyl ete, p-xylen, toluen, trietyl phosphat, trietylen glycol, axit xylensulfonic, parafin,
ddu khoéng, tricloroetylen, percloroetylen, etyl axetat, amyl axetat, butyl axetat,
propylen glycol metyl ete, dietylen glycol metyl ete, metanol, etanol, isopropanol, va
ruou ¢ khdi luong phén tir cao hon, chéng han nhu rugu amyl, ruou tetrahydrofurfuryl,
hexanol, octanol, etylen glycol, propylen glycol, glyxerol, N-metyl-2-pyrolidon va chét

tuong tu.

Chét mang rén thich hop 14, vi duy, dé talc, titan dioxit, dat sét pyrophylit, silic oxit, dét
sét atapungit, kizengua, d4 voi, canxi carbonat, bentonit, canxi montmorillonit, v hat
bbng, bdt my, bdt ddu nanh, da bot, bot g0, vo qua 6¢ cho nghién nho, lignin va cac chét

tuong tu.

Mot lugng 16n chét hoat dong bé mat co thé duoc st dung mot céch c6 loi trong ca ché
phim rn va long, dic biét trong céc ché phim ma c6 thé dugc pha loang véi chit mang
trude khi st dung. Chat hoat dong bé mit c6 thé 13 anion, cation, khong ion hodc polyme
va chung c6 thé dugc st dung la chit nhil hoa, chit thAm w6t hodc chat tao huyén phu
hodc cho cac muc dich khéc. Chét hoat dong bé mit thong thuong bao gém, vi dy, mudi
cua alkyl sulfat, nhu dietanolamoni lauryl sulfat; mudi cta alkylarylsulfonat, nhu canxi
dodexylbenzensulfonat; san phdm cdng oxit cia alkylphenol/alkylen, nhu nonylphenol
etoxylat; san pham cdng oxit clia rugu/alkylen, nhu tridexylalcohool etoxylat; xa phong,
nhu natri stearat; mudi cta alkylnaphtalensulfonat, nhu natri dibutylnaphtalensulfonat;

dialkyl este ctia mudi sulfosucxinat, nhu natri di(2-etylhexyl)sulfosucxinat; sorbitol este,
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nhu sorbitol oleat; amin bac bén, nhu lauryltrimetylamoni clorua, polyetylen glycol este
cua axit béo, nhu polyetylen glycol stearat; copolyme khéi cta etylen oxit va propylen
oxit; va mudi cia mono- va di-alkylphosphat este; va cac chét khac nita dugc mb ta vi
du trong McCutcheon's Detergents and Emulsifiers Annual, MC Publishing Corp.,
Ridgewood New Jersey (1981).

T4 duoc khic ma c6 thé dugc dung trong ché pham diét sinh vat gay hai bao gdm chét
ttc ché két tinh, chit cai bién do nhot, chit tao huyén phi, thue nhudm, chét chdng oxy
hoéa, chét tao bot, chat hép thu &nh séng, chét phu tro tron, chét chéng tao bot, chét tao
phtrc, chét trung hoa hodc bién dbi do pH va chit dém, chét (rc ché dn mon, huong liéu,
chét 1am 4m, chét tdng cuong hép thy, vi chit dinh dudng, cht 1am déo, chat 1am truot,
chét boi tron, chét phén tan, chit [am dic, chét chéng dong, chét diét vi sinh vat, va phan
bon 16ng va ran.

Hop phin theo séng ché c6 thé bao gbdm chét phu gia gdm c¢6 dau c6 ngudn gbc thyc vat
hodc dong vat, diu khoang, alkyl este ctia diu nay hozc hdn hop clia ddu nay va dan
xuit diu. Ham luong cta chit phu gia dau trong hqp phin theo sang ché thuong nim
trong khoang tir 0,01 dén 10 %, tinh trén hén hop dwoc dung. Vi du, chét phu gia dau
¢6 thé dugc bd sung vao binh phun & ndng d6 mong mudn sau khi hdn hgp phun dugc
diéu ché. Chét phu gia diu dugc wu tién gdbm c6 dﬁu khoang hodc dau c6 ngudn gbc thuc
vat, vi du dAu hat nho, du 6 liu hodc diu huéng duong, ddu thuc vat da nhil twong héa,
alkyl este ctia dau c¢6 ngudn gbc thuc vat, vi du dan xuét metyl, hozc diu c6 ngudn gbc
dong vat, ching han nhu dau ca hoic md bod. Chét phu gia dau dugc vu tién gdm cb
alkyl este ctia Cg-Ca; axit béo, cu thé 12 dAn xuét metyl ctia C12-Cis axit béo, vi du metyl
este cla axit lauric, axit palmitic va axit oleic (1an luot 1a metyl laurat, metyl palmitat
va metyl oleat). Nhiéu din xuét dau da dugc biét dén trong tai lidu Compendium of

Herbicide Adjuvants, 10" Edition, Southern Illinois University, 2010.

Hop phén theo séng ché thudng c6 chira tir 0,1 dén 99 % theo khdi luong, cu thé 1a tir
0,1 dén 95 % theo khbi lugng, ctia hop chét theo sang ché va tir 1 dén 99,9 % theo khéi
lwong cua ta duge ché pham ma tét hon 14 bao gdm tir 0 dén 25 % theo khéi luong cia
chét c6 hoat tinh bé mit. Trong khi san phém trén thi truong co thé t6t hon 1 duge tao

ché phdm dudi dang chét c6, ngudi ding cubi ciing thudng ding ché phdm pha loang.
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phéap st dung, cdy trong miia vy, sinh vat gdy hai cAn phai kiém soat, didu kién khi hau
thinh hanh, va cac yéu td khac duoc didu tiét boi phurong phap st dung nay, thoi gian

st dung va cdy trdng mua vu dich. Theo huéng din chung hop chét c6 thé dugc ap dung
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& ty 1& nim trong khoang tir 1 dén 2000 I/ha, cu thé 1a tir 10 dén 1000 I/ha.

Ché pham duoc wu tién c6 thé c6 hop phan sau day (% theo khéi lwong):

Chét ¢6 nhii hoa:

thanh phan hoat tinh:

chét ¢6 hoat tinh bé mit:

chét mang 16ng:

Bui:
thanh phan hoat tinh:

chat mang rén:

Chét ¢6 huyén phu:
thanh phan hoat tinh:

nudc:

chét c6 hoat tinh bé mat:

Bot thAm w6t duge:

thanh phan hoat tinh:

chét c6 hoat tinh bé mit:

chat mang ran:

tir 1 dén 95 %, t6t hon 1a tir 60 dén 90 %
tr 1 dén 30 %, t6t hon 13 tir 5 dén 20 %

tir 1 dén 80 %, tt hon 1a tir 1 dén 35 %

tir 0,1 dén 10 %, t6t hon 1a tr 0,1 dén 5 %

tir 99,9 dén 90 %, t6t hon 1a tir 99,9 dén 99 %

tir 5 dén 75 %, t6t hon 14 tir 10 dén 50 %
tir 94 dén 24 %, t6t hon 1a tir 88 dén 30 %

tir 1 dén 40 %, t6t hon 14 tir 2 dén 30 %

tir 0,5 dén 90 %, tbt hon 1a tir 1 dén 80 %
tir 0,5 dén 20 %, tt hon la tir 1 dén 15 %

tr 5 dén 95 %, tét hon 1a tir 15 dén 90 %
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thanh phan hoat tinh: tir 0,1 dén 30 %, t6t hon la tir 0,1 dén 15 %
chit mang rén: tir 99,5 dén 70 %, t6t hon 1a tir 97 dén 85 %

Vi du thue hién sang ché

Céc vi du sau minh hoa thém, nhung khong lam gidi han sang ché.

Bot thAm w6t duge a) b) c)
thanh phan hoat tinh 25% |50% |75 %
natri lignosulfonat 5% 5% |-
natri lauryl sulfat 3% - 5%
natri diisobutylnaphthalensulfonat - 6% | 10%
phenol polyetylen glycol ete (7-8 mol cua etylen | - 2% -
oxit)

axit silixic nghién min 5% |10% |10%
Cao lanh | 62% |27% | -

Dang két hop duogc tron k¥ véi td duge va hdn hgp duoc nghién k¥ trong may nghién
thich hop, tao ra bot hut Am ma c6 thé dugc pha lodng bing nudc dé tao ra huyén phu &

nong d0 mong muon.

Bot dé xir Iy hat kho a) b) 9)
thanh phan hoat tinh 25% |50% |75%
diu khoang nhe 5% 5% | 5%
axit silixic nghién min 5% 5% |-
Cao lanh 65 % 40 % -
Bot talc - 20

Két hop dugc tron déu véi ta dugc va hdn hop duge nghién min trong may nghién thich

hop, tao ra bot co thé dugc st dung truc tiép dé xur 1y hat.
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Chét ¢6 c6 thé nhii tvong hoa

thanh phan hoat tinh 10 %

Octylphenol polyetylen glycol ete (4-5 mol etylen | 3 %

oxit)

canxi dodexylbenzenulfonat 3%
polyglycol ete déu thiu diu (35 mol etylen oxit) 4 %
Xyclohexanon 30 %
hdn hop xylen 50 %

Nhil twong cta chét pha lodng yéu cau bét ky, ma c6 thé sir dung dé bao vé cay, co thé

thu dugc tir chit ¢b bang cach pha lodng véi nudc.

Bui a) b) c)
Céc thanh phan hoat tinh 5% 6 % 4 %
Bot talc 95 % - -
Cao lanh - 94 % -
chét khoang don - - 96
%

Bui dung dé st dung ngay thu dugc bing céach tron hdn hop véi chét mang va nghién
hdn hop ndy trong may nghién thich hgp. Cac bdt nay cling cd thé dugc st dung dé boc

kho hat.

Hat dun

Céc thanh phan hoat tinh 15 %
natri lignosulfonat 2%
carboxymetylxenluloza 1 %
Cao lanh 82 %

Dang két hop duge tron va dugc nghién véi td duge, va hdn hop duge lam am bang

nude. Hon hop duogc dun va sau d6 1am kho trong dong khi.
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Hat bao

Céc thanh phan hoat tinh 8 %

Polyetylen glycol (khbi lugng mol 200) 3%

Cao lanh 89 %

Dang két hop d nghién min dugce dung ddng déu, trong may tron, thanh cao lanh dugc

lam 4m bang polyetylen glycol. Cém duoc phi khong c6 bui duge thu theo cach nay.

Huyén phu dic
thanh phan hoat tinh 40 %
propylen glycol 10 %
nonylphenol polyetylen glycol ete (15 mol etylen oxit) 6 %
Natri lignosulfonat 10 %
carboxymetylxenluloza 1 %
DAu silicon (dudi dang huyén phi trong nudce 75%) 1 %
Nude 32 %

Dang két hop nghién min dugc tron déu véi ta dugc, tao ra chit cd huyén phu tu huyén
phi ctia chéit pha lodng mong mudn bét ky c¢6 thé thu dugc bang cach pha loang véi
nude. St dung cac chit pha lodng nay, ciy sdng ciing nhu vt liéu nhan gidng cay c6
thé duge xit Iy va bao vé chdng lai sw tan pha do vi sinh vét, bing cach phun, dé hodc

ngam.

Chét ¢b chay dugce dé xur 1y hat

thanh phan hoat tinh 40 %
propylen glycol 5%
copolyme butanol PO/EO 2 %
Tristyrenphenol véi 10-20 mol EO 2%

1,2-benzisothiazolin-3-on (dudi dang dung dich 20% trong | 0,5 %

nudce)
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mubi canxi chit mau monoazo 5%
Dau silicon (du6i dang huyén phi trong nuéc 75%) 0,2 %
Nudce 45,3 %

Dang két hop nghién min dugc tron ddu véi ta dugc, tao ra chit co huyén phu tir huyén
phi ctia chét pha lodng mong muén bat ky c6 thé thu duoc bing cach pha lodng véi
nuée. St dung cac chit pha lodng nay, ciy sbng ciing nhu vt liéu nhan gidng cay c6
thé duoc xir Iy va bao vé chéng lai su tan pha do vi sinh vét, béng cach phun, dd hoac

ngam.
Huyén pht bao nang giai phéng chim

28 phén ciia dang két hop duoc tron véi 2 phén cia dung mdi thom va 7 phan ciia hdn
hop toluen diisoxyanat/polymetylen-polyphenylisoxyanat (8:1). Hon hop nay dugc nhii
twong hoa trong hdn hop g@)m 1,2 phén ruou polyvinyl, 0,05 ph?xn chét khtr bot va 51,6
phan nuéc cho dén khi dat dugc kich thuéc hat mong muén. B sung hdn hop gém 2,8
phan 1,6-diaminohexan trong 5,3 phin nudc vao hdn hop ndy. Khudy hdn hop nay cho
dén khi hoan thanh phan tng polyme hda. Huyén phil bao nang thu dugc duge 1am én
dinh bing cach bd sung 0,25 phan tic nhan lam dic va 3 phin tac nhén phan tan. Ché
phim huyén phit bao nang chita 28% céc thanh phén hoat tinh. Puong kinh trung binh
ctia nang la 8-15 micromét. Ché pham thu duge dugc dung cho hat dudi dang huyén

phil trong nuée trong thiét bi phit hop véi muc dich do.

Céc loai ché phAdm bao gdm chat c6 nhii trong (EC), chét c6 huyén phu (SC), huyén phu
nhii trong (SE), huyén phi bao nang (CS), hat phan tén trong nude (WG), hat c6 thé
nhil trong héa (EG), nhil tuong, nudce trong dau (EO), nhii twong, dau trong nuéc (EW),
vi nhil trong (ME), dich phén tan trong diu (OD), chit rén lo ling c6 thé trén 14n trong
dau (OF), dich 1éng c6 thé tron 14n trong dau (OL), chit c6 hoa tan (SL), huyén phi ¢6
thé tich cuc thdp (SU), dich 1ong c6 thé tich cuc thap (UL), chat c6 k¥ thuat (TK), chat
¢6 phén tén dugc (DC), bot hut 4m (WP), hat hoa tan (SG) hodc ché pham kha thi vé

mit k§ thut bat kyd dang két hop véi ta duoc chap nhan dugc ding cho ndng nghiép.
Vi du Diéu ché:

"Mp" c¢6 nghia 12 diém néng chay theo °C. Céc gbc tw do 1a nhém metyl. S6 do 'H NMR
duogc ghi lai trén quang phé ké Brucker 400MHz, do dich chuyén héa hoc duoc dua ra
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theo phan triéu twong Gng véi tiéu chudn TMS. Quang phd do trong dung méi dugc
doteri héa nhu duge chi ra. Hodc 12 mot trong s6 cac phwong phap LCMS hodc GCMS
dudi day duge sir dung d& mo ta dic didm cac hop chit. Cac gia tri LCMS ddc trung thu
duoc cho mdi hop chit 1a thoi gian luu ("R", duge ghi bang phit) va ion phén t do

duge (M+H)".
Cac phuong phap LCMS va GCMS:
Phuong phap 1 (LCMS/MS-API 2000/Q trap)

Khéi phd ké API 2000 tir Applied Biosystems (Khéi phd ké mach bén cuc don); Phuong
phép ion héa: Phun dién; Dién cyc: ion dwong.Mao mach (kV) 5,5, DP (V) 50,00, bién
thé vao (V)10, Dién thé tap trung (V) 400, Nhiét do ngudn (°C) 200, Ngudn ion Gasl
(Psi) 40, Ngudn ion Gas 2 (Psi) 50, Curtain Gas (Psi )40; Khoang khéi lugng: 100 dén
800 amu; khoang budc séong UV (nm): 220 dén 260; Loai cot: Zorbax Extend C18; Do

dai cot: 50 mm; Pudng kinh trong cia cot: 4,6 mm; Kich thuéce hat: 5 micro
Dung cu Shimadzu Prominance véi céc diéu kién gradien HPLC sau day
(Dung moi A: 10Mm NH4OAc trong Nudc va Dung moi B: Axetonitril)

Téc d6 dong chay: 1,2 ml/phit

THOI GIAN MO BPUN %A (Chat% B (CH3CN)
dém)

0,01 Bom 90 10

1,50 Bom 70 30

3,00 Bom 10 90

4,00 Bom 10 90

5,00 Bom 90 10

5,10 Bo kiém soat h&Dung

théng
Phuong phap 2 (UPLC1)

Khéi phd ké ACQUITY SQD tir Waters (Khdi phd ké mach bén cuc don);
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Phuong phap ion hoa: Phun dién; Pién cyc: ion duong. Mao mach (kV) 3,00, Non (V)
40,00, B& chiét (V) 3,00, Nhiét d6 ngudn (°C) 150, Nhiét d can solvat héa (°C) 400,
Dong khi hinh nén (L/gi®) 50, Dong khi can solvat héa (L/gio) 750 ; Khoang khéi
lwgng: tir 100 dén 800 Da; Khoang budc song DAD (nm): 210 dén 400; Toc do dong:
1,5 ml/phut; Loai cdt: Resteck; D¢ dai cot: 30 mm; Puong kinh trong cta cot: 2,1 mm;

Kich thuéc hat: 1,8 micro; Nhiét do: 50°C.
Phuong phap Waters ACQUITY UPLC véi cac diéu kién gradien HPLC sau day

(dung moi A: 0,05% Axit formic trong nudc va Dung moi B: Axetonitril)

THOI GIAN MO PUN %A (Chét[% B (CH3CN)
dém)

0,00 Bom 08 2

0,75 Bom 08 2

1,00 Bom 90 10

2,00 Bom 2 08

0,25 Bom ) 08

2,90 Bom 08 2

3,00 Bom 08 2

Phuong phép 3:

Phd dugc ghi trén Khéi phd ké Waters (Khéi phd ké mach bon cuc don SQD hodc ZQ)
dugc trang bi ngu?)n phun dién (Pién cyc: ion duong hodc 4m, Mao mach: 3,00 kV,
Khodang gi4 tri non: 30-60 V, B chiét: 2,00 V, Nhiét do ngudn: 150°C, Nhiét do khu
solvat héa: 350°C, Dong khi hinh nén: 0 L/gid, Luu lugng khi khir solvat hoa: 650 L/gio,
Khoang khdi lugng: tir 100 dén 900 Da) va Acquity UPLC cta hang Waters: Bom hai
ky, khoang cdt dugc gia nhiét va may do tia diot. Bo tiét luu dung mdi, bom hai ky,
khoang cot dugc gia nhiét va mdy do tia diot. Cot: Waters UPLC HSS T3, 1,8 um, 30
x 2,1 mm, Nhiét do: 60 °C, Khoang budc song DAD (nm): tir 210 dén 500, Gradien
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dung moéi: A = nudc + 5% MeOH + 0,05% HCOOH, B= Axetonitril + 0,05% HCOOH;
gradien: 0 phut 0% B, 100% A; 1,2-1,5 phut 100% B; Luu lugng (ml/phut) 0,85.

Phuong phap 4:

Phan tich GCMS duoc thuc hién trén dung cu dién tir nhiét khi séc ky khi TRACE GC
ULTRA (dugc trang bi a Zebron Phenomenex ZB-5ms 15 m, dudng kinh: 0,25 mm, ct
0,25 um; dong Hy 1,2 mL/phut; nhiét d§ b phun: 250°C; nhiét d6 bd do: 220°C; phuong
phap: bat dAu & 70 °C, sau d6 25°C/phit dén 320°C, gitt 2 phut & 320°C) dugc lién ket
v6i khéi phd k& DSQ x4c dinh céc hop chét bing cach ion hoa dién tir (EI).

VI DU P1: Diéu ché 2-(5-xyclopropyl-3-etylsulfanyl-2-pyridyl)-3-metyl-6-(triflometyl)
imidazo[4,5-b]pyridin (hgp chit P1):
Buéc 1: Diéu ché 5-bromo-3-clo-N-[2-(metylamino)-5-(triflometyl)-3-pyridyl]pyridin-

2-carboxamit:

F R
F H N
Y N:
F I X
\§
N~ NH

Dung dich khudy ctia axit 5-bromo-3-clo-pyridin-2-carboxylic (1 g, 4,22 mmol) trong
diclometan (10 ml) dugc thém oxalyl clorua (1,0 ml, 12,68 mmol) va lugng xuc tac cua
N,N-dimetylformamit & 0°C. Sau khi thém, nhiét do ctua hdén hop phan tng dugc ting
tir tir dén nhiét dd moi trudng va tiép tuc khudy & nhiét d6 moi trudng trong 2 gid. Sau
khi hoan thanh phan tng, dung mdi dugc lam bay hoi dusi 4p sudt giam dé tao ra chat
thd 5-bromo-3-clo-pyridin-2-carbonyl clorua. Vat liéu thd dugc hoa tan trong
diclometan va dugc thém nho giot vao dung dich cua N2-metyl-5-(triflometyl)pyridin-
2,3-diamin (0,88 g, 4,65 mmol) va trietylamin (0,71 ml, 5,07 mmol) trong diclometan &
0°C. Hdn hop phan tng dugc khudy & nhiét do mdi trudng trong 16 giod. Sau khi hoan
thanh phan tng, hdn hop dugc dimg bing nude (100 ml) va dugce chiét bing diclometan.
Céc 16p hiru co két hop duoc rira bing nudce mudi (100 ml), dugc 1am khd qua natri

sulfat va duge cd. Cn dugc tinh ché bang combi flash (gradien 20-40% etyl axetat trong
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hexan) dé tao ra 5-bromo-3-clo-N-[2-(metylamino)-5-(triflometyl)-3-pyridyl]pyridin-2-
carboxamit 13 chit rin mau tring duc (1,0 g). LCMS (Phuong phap 1): 409/411/413
(M+H)™; thoi gian luu: 3,45 phut.

Buéc 2: Piéu ché 2-(5-bromo-3-clo-2-pyridyl)-3-metyl-6-(triflometyl)imidazo [4,5-

b]pyridin:
F F Cl

Dung dich khudy cua 5-bromo-3-clo-N-[2-(metylamino)-5-(triflometyl)-3-
pyridyl]pyridin-2-carboxamit (500 mg, 1,2 mmol) trong xylen (5 ml) dugc thém axit p-
toluensulfonic (930 mg, 4,88 mmol) va hdn hop duge hdi luu trong 6 gid. Phan tng
duoc theo dai bang TLC va sau khi chuyén hoa t6i da vat liu khoi ddu, hdn hop duogc
hoa tan trong etyl axetat (50 ml) va dugc rira bang nudce (50 ml) va nudce mudi (50 ml),
duoc lam kho6 qua natri sulfat va dugc c6 dudi 4p sut giam. Hop chét thd dugc tinh ché
bang combi-flash (gradien 5-15% etyl axetat trong hexan) dé tao ra 2-(5-bromo-3-clo-
2-pyridyl)-3-metyl-6-(triflometyl)imidazo[4,5-b]pyridin 1a chét rén mau tring duc (200
mg). LCMS (Phuong phap 1): 391/393/395 (M+H)"; thoi gian Iuu: 3,63 phut.

Bude 3: Pidu ché 2-(3-clo-5-xyclopropyl-2-pyridyl)-3-metyl-6-(triflometyl)imidazo
[4,5-b]pyridin:

E
F Cl

TNy

N

n

Dung dich khudy ctia 2-(5-bromo-3-clo-2-pyridyl)-3-metyl-6-(triflometyl)imidazo
[4,5-b]pyridin (2 g, 5,1 mmol) trong toluen (40 ml; khir khi dung dich bang N» trong 15
phut) dugc thém axit xyclopropylboronic (790 mg, 9,19 mmol), trixyclohexylphophin
(573 mg, 2,04 mmol), kali phosphat K3POs (4,3 g, 20,4 mmol) dudi khi quyén nito. Hon
hgp phéan tng duoc khir khi lai bang N trong 10 phut trude khi thém paladi(Il) axetat
Pd(OAc), (57 mg, 0,25 mmol) va nuée (3,0 ml). Sau khi thém, nhiét do ctia hon hop
phan tng dugc tang tur tur dén didu kién hdi lwu va duoc khudy tiép trong 16 giv. Sau

khi hoan thanh phan ng, hdn hop dugc pha lodng bang etyl axetat (250 ml), duoc rira

-83-



41843

bang nudce (250 ml) va nude mudi (250 ml), dugc 1am kho qua natri sulfat va dugc cd
dudi 4p sudt giam. Hop chét thd duge tinh ché bang sic ky cot (gradien 10-15% etyl
axetat trong hexan) dé tao ra 2-(3-clo-5-xyclopropyl-2-pyridyl)-3-metyl-6-
(triflometyl)imidazo[4,5-b]pyridin 1a chét rin mau tring duc (510 mg). LCMS (Phuong
phap 1): 353/355 (M+H)"; thoi gian Iuu: 3,63 phut.

Buéc 4: Diéu ché 2-(5-xyclopropyl-3-etylsulfanyl-2-pyridyl)-3-metyl-6-(triflometyl)
imidazo[4,5-b]pyridin (hop chat P1):

: )

S
Ty

N

m m

Dung dich khudy ctia 2-(3-clo-5-xyclopropyl-2-pyridyl)-3-metyl-6-

(triflometyl)imidazo

[4,5-b]pyridin (300 mg, 0,85 mmol) trong N,N-dimetylformamit (3 ml) dugc thém natri
etanthiolat (143 mg, 1,7 mmol) & nhiét d0 moi truong. Sau khi thém, nhiét do cua hén
hop phan tng dugce tang tir tu dén hdi luu va dugc khudy tiép trong 6 gid. Phan tng
dugc theo doi bang LC-MS va sau khi hoan thanh, hdn hop dugc pha lodng bang etyl
axetat (20 ml), dugc rira bang nude, dugc lam kho qua natri sulfat va dugce cd dudi ap
suét giam. Hop chét tho dugc nghién nhé sir dung 10% dietyl ete trong hexan, dugc loc
va dugc lam kho dé tao ra 2-(5-xyclopropyl-3-etylsulfanyl-2-pyridyl)-3-metyl-6-
(triflometyl)imidazo[4,5-b]pyridin (hop chat tiéu d& P1) 14 chét rin mau tring duc (90
mg), mp 119-121°C. LCMS (Phuong phap 1): 379 (M+H)"; thoi gian luu: 3,76 phut.

Vi DU P2: biéu ché 2-(5-xyclopentyl-3-etylsulfanyl-2-pyridyl)-3-metyl-6-(triflometyl)
imidazo [4,5-b]pyridin (hop chét P2):

Budce 1: Bidu ché 2-(3-clo-5-xyclopentyl-2-pyridyl)-3-metyl-6-(triflometyl)imidazo

[4,5-b]pyridin
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Hén hop cua kém Zn (4,36 g, 67,1 mmol) va lithi clorua LiCl (2,85 g, 67,1 mmol) dugc
gia nhiét dudi chan khong cao st dung sung khong khi néng trong 10 phut, sau d6 duge
lam ngudi dén nhiét d6 mdi trudng dudi khi quyén argon. Tetrahydrofuran khé (25 ml)
duge thém vao hdn hop, sau d6 1,2-dibromo etylen (0,2 ml), sau do hdn hop duoc gia
nhiét dén 50°C tir tir. Dot ngdt thay phan Gng tda nhiét. Huyén phi duge khudy trong
20 phat & 50°C duéi khi quyén argon. Trimetylsilyl clorua TMS-CI (0,05 ml) va su d6
dung dich i6t (0,05 ml, 0,5 M trong tetrahydrofuran) dugc thém. Phan tmg duoc khuéy
& 50°C trong 30 phit, xycloplentylbromua dugc thém nhé giot ¢ cung nhiét do. Phan
tng duoc khudy & 50°C trong 16 gid, duge lam ngudi dén nhiét do moi truong va dimg
khudy dé xu 1y tit ca vat liéu rin d tao huyén phi. Dung dich trong & trén dugc dung

cho phéan ung.

Dung dich khtt khi dugc khudy cta 2-(5-bromo-3-clo-2-pyridyl)-3-metyl-6-
(triflometyl)imidazo [4,5-b]pyridin (700 mg, 1,7 mmol) in tetrahydrofuran kho (10 ml)
dugc thém 2-dixyclohexyl-phosphino-2',6'-dimetoxybiphenyl S-PHOS (74 mg, 0,17
mmol), bis(triphenylphosphin)paladi(Il) diclorua Pd(PPh3).Cl> (120 mg, 0,17 mmol),
xyclopentyl k&m bromua (2,3 ml, 3,4 mmol) duéi khi quyén argon. Hén hop phan ting
duoc khtr khi lai bing argon trong 10 phut va duoc khudy trong 16 gio & nhiét do moi
truomg. Sau khi hoan thanh phan g, hdon hop dugc ding bang nude (50 ml), duoc loc
qua dém xélit, cin dugc rira bang etyl axetat va 16p nude dugce chiét bang etyl axetat (3x
10 ml). Céc 16p hitu co két hop dugc rira biang nuéce mudi (10 ml), duge 1am kho qua
natri sulfat va dugc c¢6 dudi dp sudt giam. Hop chét tho duge tinh ché bang sic ky cot
(gradien 10-15% etyl axetat trong diclometan) dé tao ra hop chit mong mudn 1a chét ran
dinh mau cam. V4t liéu nay duoc rira bing dietyl ete (0,5 ml) va n-pentan (5 ml), dugc
loc va dugc lam khd dé tao ra 2-(3-clo-5-xyclopentyl-2-pyridyl)-3-metyl-6-
(triflometyl)imidazo[4,5-b]pyridin mong muén 1 chit rin mau vang séng (400 mg), mp

112-114°C. LCMS (Phuong phap 1): 381/383 (M+H)"; thoi gian luu: 4,06 phut.

Bude 2: Diéu ché 2-(5-xyclopentyl-3-etylsulfanyl-2-pyridyl)-3-metyl-6-(triflometyl)
imidazo [4,5-b]pyridin (hop chat P2):
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Dung dich  khudy cla 2-(3-clo-5-xyclopentyl-2-pyridyl)-3-metyl-6-
(triflometyl)imidazo[4,5-b] pyridin (300 mg, 0,79 mmol) trong N,N-dimetylformamit
(3 ml) dugc thém natri etanthiolat (132 mg, 1,6 mmol) & nhiét 4§ mdi truong. Sau khi
thém, nhiét d6 cta phan tng dugc tang tir tir dén 90°C va dugc khudy tiép trong 3 gio.
Phan Ung dugc theo doi bang LC-MS va sau khi hoan thanh phéan ng, hdn hop duoc
pha lodng bang etyl axetat (20 ml), dugc rira bang nudc, duoc 1am khd qua natri sulfat
va dugc cd dudi ap sudt giam. San phim thod dugc tinh ché bang sic ky cot st dung
silica gel (gradien 15% etyl axetat trong hexan) dé tao ra 2-(5-xyclopentyl-3-
etylsulfanyl-2-pyridyl)-3-metyl-6-(triflometyl) imidazo[4,5-b]pyridin (hop chat tiéu dé
P2) 12 chit rén mau tring duc (250 mg). LCMS (Phuong phap 1): 407 (M+H)"; thoi gian
luu: 4,28 phut.

Vi DU P3: Didu ché 2-(5-xyclohexyl-3-etylsulfanyl-2-pyridyl)-3-metyl-6-(triflometyl)
imidazo [4,5-b]pyridin (hop chét P3):

Buéc 1: Pidu ché 2-(3-clo-5-xyclohexyl-2-pyridyl)-3-metyl-6-(triflometyl)imidazo
[4,5-b]pyridin

g b cl

Sy N\ N

Dung dich duogc khudy, khir khi cta 2-(5-bromo-3-clo-2-pyridyl)-3-metyl-6-
(triﬂometyl)imidazo [4,5-b]pyridin (1 g, 2,5 mmol) in tetrahydrofuran kho (10 ml) duoc
thém [1,1"-bis(diphenylphosphino) feroxen]diclopaladi(Il) Pd(dppf)Cl> (183 mg, 0,25
mmol) va xyclohexyl kém bromua (10,2 ml, 5,1 mmol, 0,5 M trong tetrahydrofuran)
duéi khi quyén argon. Hon hop phan tng dugc khir khi lai bang argon trong 10 phut.
Nhiét do cta hdn hgp phan tmg dugc ting tir tir dén 70°C va tiép tuc khudy trong 16
gi0. Phan tmg duoc theo doi bang TLC va sau khi hoan thanh phan tng, hdn hgp dugc

dirng bang nuée (50 ml), duge loc qua dém xélit va cin duoc rira bang etyl axetat. Lép
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nuéc duge chiét bing etyl axetat (3x 10 ml) va céc 16p hitu co két hop dugc rira bang
nude mudi (10 ml), duoc 1dm khd qua natri sulfat va dugc c¢d dudi ap suit giam. Hop
chét thd duge tinh ché bing sic ky cot (gradien 10-15% etyl axetat trong diclometan) dé
tao ra hop chit mong mubn 1a chat rn dinh mau cam. VAt lidu nay duoc rira bang dietyl
ete (0,5 ml) tao ra san phim mong mudn 2-(3-clo-5-xyclohexyl-2-pyridyl)-3-metyl-6-
(triflometyl)imidazo[4,5-b]pyridin 1a chét rin mau vang sang (250 mg), mp 144-146°C.
LCMS (Phuong phap 2): 395/397 (M+H)"; thoi gian luu: 1,86 phut.

Budc 2: Didu ché 2-(5-xyclohexyl-3-etylsulfanyl-2-pyridyl)-3-metyl-6-(triflometyl)
imidazo [4,5-b]pyridin (hop chét P3)

Dung dich khudy cua 2-(3-clo-5-xyclohexyl-2-pyridyl)-3-metyl-6-
(triflometyl)imidazo[4,5-b] pyridin (300 mg, 0,76 mmol) trong N,N-dimetylformamit
(3 ml) dugc thém natri etanthiolat (128 mg, 1,5 rﬁmol) & nhiét d6 moi trudong. Sau khi
thém, nhiét d6 ctia hdn hop phan tng dugc ting tir tir dén 90°C va tiép tuc khudy trong
3 gity. Phan tng dugc theo ddi bang LC-MS va sau khi hoan thanh phan tng, hdn hop
duoc pha loang bang etyl axetat (20 ml), duoc rira bang nudc, duge 1am kho qua natri
sulfat va dugc co dudi ap sut giam. Hop chét tho dugc tinh ché béng sdc ky cot st dung
silica gel (gradien 15% etyl axetat trong hexan) d tao ra san pham mong muébn 2-(5-
xyclohexyl-3-etylsulfanyl-2-pyridyl)-3-metyl-6-(triflometyl) ~ imidazo[4,5-b]pyridin
(hop chét tidu d& P3) 1a chét rdn mau tring duc (220 mg), diém néng chay 148-150°C.
LCMS (Phuong phap 1): 421 (M+H)"; thoi gian luu: 4,52 phaut.

VI DU P4: Diéu ché 2-(5-xyclopropyl-3-etylsulfonyl-2-pyridyl)-3-metyl-6-(triflometyl)
imidazo[4,5-b]pyridin (hop chat P4): |
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Dung dich khudy cua 2-(5-xyclopropyl-3-etylsulfanyl-2-pyridyl)-3-metyl-6-
(triflometyl) imidazo[4,5-b]pyridin (100 mg, 0,26 mmol) trong diclometan (2 ml) dugc
thém meta-clo-peroxyaxit benzoic (128 mg, m-CPBA, ~77%, 0,57 mmol) ¢ 0°C. Sau
khi thém, nhiét do cua hdn hop phan ting dugc tang tir tir dén nhiét 46 moi truong va
dugc khudy tiép trong 2 gio. Sau khi hoan thanh phan tng, hdn hop dugce pha lodng
bing diclometan (50 ml), dugc ria bang natri thiosulfit nudc bao hoa (100 ml) va dung
dich natri hydro carbonat nugc bao hoa (100 ml), dugc lam kho qua natri sulfat va duge
c6 dudi p suat giam. Hop chit tho dugc tinh ché bang sic ky cot (gradien 20-25% etyl
axetat trong hexan) dé tao ra 2-(5-xyclopropyl-3-etylsulfonyl-2-pyridyl)-3-metyl-6-
(triflometyl) imidazo[4,5-b]pyridin (hop chit tiéu d& P4) la chét rdn dinh (40 mg).
LCMS (Phuorng phap 1): 411 (M+H)"; thoi gian luu: 3,47 phut.

VI DU P5: Didu ché 1-[5-etylsulfonyl-6-[3-metyl-6-(triflometyl)imidazo[4,5-b]pyridin-
2-y1]-3-pyridyl]xyclopropancarbonitril (hop chét P9)

Budce 1: Diéu ché 5-bromo-3-etylsulfanyl-pyridin-2-carbonitril

Duéi khi quyén nito, dung dich ctia 5-bromo-3-flo-pyridin-2-carbonitril (1,005 g, 5,00
mmol) trong N,N-dimetylformamit kho (15 ml) dugc lam ngudi dén -50°C va duoc thém
nho giot dung dich dugc diéu ché méi cua natri etanthiolat (0,429 g, 5,10 mmol) trong
N,N-dimetylformamit kho (5 ml). Sau khi khudy & -50°C trong 30 phut, bé 1am lanh
duoc loai ra va hdn hop duge dé 4m dén nhiét do mdi trudng. Nudc va nude mudi duoc
thém va hdn hop nudce duge chiét bing etyl axetat. Sau khi tach, 16p hitu co duoc ria
hai 14n bang nuéc mudi, duoc 1am kho qua natri sulfat va dugc co. San phém tho duoc
tinh ché qua silica bang sic ky cot nhanh (0 dén 40% gradien cta etyl axetat trong
heptan) d& tao ra hop chit tidu d& (0,93 g) 1a chit rin. GCMS (Phuong phap 4): 242/244
(M), thoi gian luu 6,33 phat 'H-NMR (CDCls, ppm) 1,41 (3H), 3,06 (2H), 7,82 (1H),
8,49 (1H).

Phuong phap didu ché tiy y: Dudi khi quyén nito, dung dich ctia 5-bromo-3-nitro-
pyridin-2-carbonitril (45,35 g, 199 mmol) trong N,N-dimetylformamit kho (500 ml)
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duogc lam ngu@i dén -50°C va dugc thém nhé giot dung dich dugc diéu ché méi cua natri
etanthiolat (17,4 g, 207 mmol) trong N,N-dimetylformamit khé (200 ml) (khong phai
dung dich trong hoan toan). Sau khi hoan thanh viéc thém, tiép tuc khudy & -50°C trong
30 phut. Nuéc va nude mudi duoc thém va bé 1am lanh duoc loai ra. Chiét hdn hop nuéce
bang etyl axetat. Sau khi tach, 16p nu6e dugc chiét bang etyl axetat thém mdt lan. Cac
16p hitu co két hop dugce rira hai 14n bing nudc mudi, duge 1am kho qua natri sulfat va
duoc cd. San phim thé duge tinh ché qua silica bang sic ky cot nhanh (0 dén 25%
gradien cua etyl axetat trong heptan) dé tao ra hop chét tiéu dé (33,9 g) 1a chit ran.

LCMS (Phuong phap 1): 243/245 (M+H)*; thoi gian luu: 0,95 phit.

Buéc 2: Diéu ché axit 5-bromo-3-etylsulfanyl-pyridin-2-carboxylic

—
S
(o) —
Br
\
HO N /

Dung dich ctia 5 -brom0-3-etylsulfanyl-pyridin-Z-c’arbonitril (43g, 170 mmol, 1,0 duong
luong) trong 800ml hydro clorua nuéec HCI 32% dugce gia nhiét dén 60°C qua dém.
Dioxan (100ml) duoc thém va hdn hgp duoc khudy thém & 60°C trong 48 gio. Hon hop
phan tng duoc lam ngudi dén 0-5°C, dugc xtt 1y bang dung dich natri hydroxit nudc
(NaOH 30%) dén pH11 va duoc rira bang 2x200ml fert-butyl metyl ete. Pha nudc duge
axit hoa béng HCI 10% tr¢ lai pH 4, chét rén tao thanh duoc loc, dugc rira béng nudc
va dugce 1am kho trong chan khong. LCMS (Phuong phéap 1): 262, 264 (M+H)"; thoi
gian luu: 0,77 phat 'TH NMR (400 MHz, CDCl3) 8 ppm: 8,50 (s, 1 H); 8,06 (s, 1 H); 3,03
(g, 2 H); 1,24 (t, 3H).

Bude 3: Didu ché metyl 5-bromo-3-etylsulfanyl-pyridin-2-carboxylat

Huyén phil clia axit 5-bromo-3-etylsulfanyl-pyridin-2-carboxylic (15,0 g, 57,23 mmol)
trong metanol (350 ml) dugc thém axit sulfuric (0,5 ml) va hdn hop duge khudy at hoi
lru qua dém. Sau khi lam lanh, dung dich dugc c6 dudi ap suit giam. Cin duoc nghién
min vai dietyl ete (200 ml), huyén phu duogc loc, chét rin dugc rira béng dietyl ete lanh

va dugc lam kho trong chan khong dé tao ra metyl 5-bromo-3-etylsulfanyl-pyridin-2-
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carboxylat (13.9 g) 1a chét rin, mp 72-74°C. LCMS (Phuong phap 1): 276/278 (M+H)",
thoi gian luu 0,98 phit. 'H-NMR (CDCls, ppm) 1,42 (3H), 2,94 (2H), 4,00 (3H), 7,78
(1H), 8,46 (1H). |

Buéc 4: Didu ché metyl 5-bromo-3-etylsulfonyl-pyridin-2-carboxylat

| NX Br

Metyl 5-bromo-3-etylsulfanyl-pyridin-2-carboxylat (24,4 g, 88,4 mmol) dugc tao huyén
phu trong diclometan (250 mL), dugc lam ngudi dén 0°C, va dugc xtt 1y timng phan bang
mCPBA (37,6 g, 185,7 mmol). Hon hop nay dugc khudy & nhiét dd mai trudng trong
18 gitr. Hon hop dugc pha lodng bang nude va diclometan, pha nude dugce chiét lai bang
diclometan (2X), va pha hitu co két hop dugc rira bang NayS$204, duge lam khd qua
Na,SO;4. Co dic mot phan dung moi, tao thanh chit rén (hop chét tiéu d& mong mubn)
ma dugc loc. Phén loc duoc 1am bay hoi dén kho, ma duge tinh ché bé‘mg sic ky trén
silica dé tao ra hop chét tiéu dé tinh khiét honla chét rén mau tring. LCMS (Phuong
phap 3): 308/310 (M+H)*; thoi gian luu: 0,76 phut 'H NMR (d®-DMSO, 400 MHz):
9,08 (d, J=2,4Hz, 1H), 8,58 (d, J=2,4Hz, 1H), 3,87 (s, 3H), 3,52 (q, J=7,8Hz, 2H), 1,18
(t, J=7,8Hz, 3H).

Budce 5: Diéu ché metyl 5-(xyanometyl)-3-etylsulfonyl-pyridin-2-carboxylat

0O 0=S=0
@) 72
N 2N

Dung dich ctia metyl 5-bromo-3-etylsulfonyl-pyridin-2-carboxylat, (2,00 g, 6,49 mmol)
trong DMF (13,0 mL) dugc xtr ly béng TMS-axetonitril (2,25 g, 2,71 mL, 19,5 mmol),
kém diflo (0,403 g, 3,89 mmol), XANTPHOS (0,153 g, 0,260 mmol) va Pda(dba)s
(0,119 g, 0,130 mmol) dudi khi argon. Hn hop thu dugce dugc khudy trong 5 giod
100°C. LCMS sau thoi gian nay thé hién khong c6 tién trién phan Gmg nita. Hon hop

dugc 1am lanh, dugce pha lodng véi EtOAc, va duge loc qua hyflo. Phan loc duoc ria
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b??mg nu6e/NH4Cl, nude mubi, duge 1am khd qua NaSOq, dugce loc va duge cd trong
chan khong. San phdm tho dugc tinh ché bang sic ky combi flash véi cot bang 40 g va
gradien xyclohexan + 0-50 % etylaxetat. Tao ra hgp chét tidu dé 12 chit diu mau vang.
LCMS (Phuong phap 3): 269 (M+H)"; thoi gian Iuu: 0,58 phut. "H NMR (400 MHz,
CDCL) & ppm: 1,38 (t, J=7,5 Hz, 3H), 3,58 (q, J/=7,5 Hz, 2H), 3,95 (s, 2H), 4,06 (s, 3H),
8,37 (d, J=2,20 Hz, 1H), 8,86 (d, /=2,20 Hz, 1H).

Buée 6: Didu ché metyl 5-(1-xyanoxyclopropyl)-3-etylsulfonyl-pyridin-2-carboxylat

0 0=8=0
07 N
N L 7
NS

Metyl 5-(xyanometyl)-3-etylsulfonyl-pyridin-2-carboxylat (0,63 g, 2,3 mmol) dugc hoa
tan trong axetonitril (19 mL) va xesi carbonat (2,3 g, 7,0 fnmol) duoc thém vao dung
dich khong mau (dung dich dugc lam tb1), sau d6 thém 1,2-dibromoetan (0,90 g, 0,41
mL, 4,7 mmol). Dung dich mau nau dugc khudy & nhiét do bé bang 80°C. LC/MS phat
hién khéi lugng mong mudn & Rt=0,73 phut sau 1,5 gio. Hon hop phan tng dugc cd dic
trong chan khong va dugc pha lodng véi EtOAc va nude. Lop hitu co dugc tach, dugce
rira 14n luot véi nude va nude mubi, duoc lam khd qua NaySOs, duge loc va dugce cd
dic trong chan khong. San phdm tho duge hoa tan trong diclometan va dugc hép thu 1én
khéi chit hép thy teflon. Tinh ché qua ng silica gel (Rf200) rira giai voi Xyclohexan
/EtOAc, tao ra hop chat tiéu dé 1a nhya mau be. LCMS (Phuong phép 3): 295 (M+H)";
thoi gian Iuu: 0,72 phat 'H NMR (400 MHz, CDCls) 6 ppm: 1,36 (t, J=7,5 Hz, 3H), 1,57
- 1,62 (m, 2H), 1,95 - 2,00 (m, 2H), 2,05 (s, 2H), 4,04 (s, 4H), 8,13 (d, J=2,20 Hz, 1 H),
8,87 (d, J=2,20 Hz, 1 H).

Buéc 7: Didu ché axit 5-(1-xyanoxyclopropyl)-3-etylsulfonyl-pyridin-2-carboxylic

0O 0=S=0
HO = N
\ | 7
N
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Dung dich ctia metyl 5-(1-xyanoxyclopropyl)-3-etylsulfonyl-pyridin-2-carboxylat (0,27
g, 0,92 mmol) dugc hoa tan trong THF (4mL) va nuéce (1,5 mL) (dung dich mau do), va
sau d6 duge xu 1y bing LiOHeH,O (0,058 g, 1,4 mmol). Hon hop dugc khudy & nhiét
do moi truong trong 2 gid trong thoi gian d6 phan Vtich LCMS thé hién hoan thanh phan
ting (chi ¢6 san phAm mong mudn & Rt=0,32 phut, phuong phap 3). THF dugc 1am bay
hoi trong chan khong va cin dugc axit héa véi 1M HCl va dugce chiét véi EtOAc. Lép
hitu co duoc rira bing nude mubi, dugc 1am khd qua NaSO4 duge loc va duge co trong
chéan khf)ng dé tao ra san phdm tiéu dé tinh khiét 13 chét rin mau be. LCMS (Phuong
phéap 3): 281 (M+H)"; thoi gian luu: 0,30 phit 'H NMR (400 MHz, metanol-ds) § ppm:
1,31 (t, J~7,3 Hz, 3H), 1,71 - 1,78 (m, 2H), 1,92 - 1,98 (m, 2H), 3,60 (q, /=7,3 Hz, 2H),
8,28 (d, J=2,20 Hz, 1H), 8,83 (d, J=2,20 Hz, 1H).

Bugc 8: Didu ché 5-(1-xyanoxyclopropyl)-3-etylsulfonyl-N-[2-(metylamino)-5-
(triflometyl)-3-pyridyl]pyridin-2-carboxamit

—N
-\
F o} =N
_ N
[ o
8
N NH

() 5-(1-Xyanoxyclopropyl)-3-etylsulfonyl-pyridin-2-carbonyl clorua: thu dugc tir axit
5-(1-xyano-xyclopropyl)-3-etylsulfonyl-pyridin—2-carboxylic (1,0 g, 3,57 mmol) va
oxalyl clorua (0,405 ml, 4,64 mmol) trong diclometan (15 ml) theo quy trinh Vi du P1,
bude 1. Hon hop duge khuéy & nhiét do mdi trudong trong 2 gid, sau do dugc lam bay

hoi dén kho dé tao ra axit clorua (1,06 g) 1a chét ran.

(b) Dung dich ctia N2-metyl-5-(triflometyl)pyridin-2,3-diamin (600 mg, 3,14 mmol) va
trietylamin (1,09 ml, 7,85 mmol) trong diclometan (24 ml) & 0-5°C dugc thém dung
dich cua 5-(1-xyanoxyclopropyl)-3-etylsulfonyl-pyridin-2-carbonyl clorua (1,03 g, 3,45
mmol) trong diclometan (4 ml) nho giot. Hon hgp phén ting duge khudy & 0-5°C trong
30 phut, sau d6 & nhiét d6 moi trudng qua dém. Nudc dugc thém vao hdn hop va 16p
nude duge chiét ba 1an vai diclometan. Cac 16p hitu co két hop duge rira bang nude va

nuée mudi, duge 1am khod qua Na2SOs, dugce loc va dugce 1am bay hoi dudi chan khong.
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Chét tho duge tinh ché bing sic ky nhanh qua silicagel dé tao ra hop chat tidu dé 5-(1-
xyanoxyclopropyl)-3-etylsulfonyl-N-[2-(metylamino)-5-(triflo-metyl)-3-
pyridyl]pyridin-2-carboxamit (1,1 g) 1a chét rin. LCMS (Phuong phap 3): 454 (M+H)+;
thoi gian luu: 0,91 phut 'H NMR (400 MHz, CDCL3) 6 ppm: 1,4 (t, /<7 Hz, 3H), 1,6-
1,7 (m, 2H), 2,0-2,1 (m, 2H), 3,1 (d, /=5 Hz, 3H), 3,9 (q, /=7 Hz, 2H), 5,5 (d, /~4 Hz,
1H), 7.7 (d, J=4 Hz, 1H), 8,2 (d, /=2 Hz, 1H), 8,3 (s, 1H), 8,4 (s, 1H), 8,9 (d, /=3 Hz,
1H).

Bué6c 9: Diéu ché 1-[5-etylsulfonyl-6-[3-metyl-6-(triflometyl)imidazo[4,5-b]pyridin-2-
yl]-3-pyridyl]xyclopropancarbonitril (hop chét P9)

Q0
Fh S
N
F /| N_ /7 \
\N N\ N= W
N

Dung dich cta  5-(1-xyanoxyclopropyl)-3-etylsulfonyl-N-[2-(metylamino)-5-
(triflometyl)-3-pyridyl] pyridin-2-carboxamit (62 mg, 0,137 mmol) trong axit axetic
bang (1,5 mL) dugc gia nhiét trong 10 vi séng & 150°C trong 20 phut. Hon hop phan (g
duoc rot vao nude (10 ml) va huyén phi thu duge duge khudy & nhiét do moi truong
trong 20 pht. Chét két tia tao thanh dugc loc va duge rira 3 14n v&i nude. Chét ran duge
Jam kho duéi chan khong & 50°C d8 tao ra hop chét tiéu dé 1-[5-etylsulfonyl-6-[3-metyl-
6-(triflometyl)imidazo[4,5-b]pyridin-2-yl]-3-pyridyl]xyclopropan-carbonitril (hgp chét
P9) 14 chét rin mau tréng (40 mg), mp 171-173°C. LCMS (Phuong phap 3): 436
(M+H)+; thoi gian luu: 0,98 phit 'H NMR (400 MHz, CDCls) 8 ppm: 1,4 (t, /=7 Hz,
3H), 1,7-1,7 (m, 2H), 2,0-2,1 (m, 2H), 3,9-4,0 (q, 2H), 3,93 (s, 3H), 8,3 (d, /<2 Hz, 1H),
8,3 (d, /=1 Hz, 1H), 8,8 (d, /<1 Hz, 1H), 9,1 (d, /=2 Hz, 1H).

VI DU Pé6: Didu ché 1-[5-etylsulfonyl-6-[3-metyl-6-(triflometyl)imidazo[4,5-b]pyridin-
2-y1]-3-pyridyl]xyclopropancarboxamit (hop chét P11)

O o
5
F ~
F N/ N
@ = NH
- N N 0 2
N \
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Huyén phi cia 1-[5-etylsulfonyl-6-[3-metyl-6-(triflometyl)imidazo[4,5-b]pyridin-2-
yl]-3-pyridyl]xyclopropancarbonitril (90 mg, 0,207 mmol) trong metanol (4 mL) ¢ nhiét
d6 mdi trudong duoc thém dung dich nudc 4M cua natri hydroxit (0,258 mL, 1,034
mmol). Hon hop phan tng dugc khudy 5 gio & 60°C va mot dém & nhiét d6 mai truong.
Hbn hop duge 1am bay hoi dudi chan khong va can dugc hoa tan trong diclometan.
Thém nudc, cac 16p duge tach va pha nude dugc chiét ba 14n véi diclometan. Céc 16p
hitu co két hop dugc rua béng nude mudi, duge 1lam kho qua NazSO4, dugce loc va duge
lam bay hoi. Chét thé dwgc tinh ché bang sic ky nhanh qua silicagel dé tao ra 1-[5-
etylsulfonyl-6-[3-metyl-6-(triflometyl)imidazo[4,5-b]pyridin-2-yl1]-3-
pyridyl]xyclopropancarboxamit (hop chét P11) 1 chét ran (35 mg), mp 215-217°C.
L.CMS (Phwong phap 3): 454 (M+H)+; thoi gian luu: 0,87 phut '"H NMR (400 MHz,
CDCls) § ppm: 1,3-1,4 (m, 2H), 1,4-1,5 (t, 3H), 1,8-1,9 (m, 2H), 3,9-3,9 (q, 2H), 4,0 (s,
3H), 5,3 (br s, 1H), 5,7 (br s, 1H), 8,3 (d, /<1 Hz, 1H), 8,6 (d, /=2 Hz, 1H), 8,8 (d, /=1
Hz, 1H), 9,1 (d, /=2 Hz, 1H).

vi DU P7: Pidu ché 2-(6-xyclopropyl-3-etylsulfonyl-2-pyridyl)-3-metyl-6-
(triflometyl)imidazo[4,5-b]pyridin (hop chét P14)

Dung dich ctia 2-(6-clo-3-etylsulfonyl-2-pyridyl)-3-metyl-6-(triflometyl)imidazo[4,5-
b]pyridin (250 mg, 0,618 mmol), natri carbonat nuéc 2M (0,926 ml, 1,853 mmol) va
axit xyclopropylboronic (106 mg, 1,235 mmol) trong 1,2-dimetoxyetan (4 ml) dugc suc
bang khi argon trong 10 phut. Bis(triphenylphosphin) paladi(Il) diclorua (4,3 mg, 0,01
duong luong) dugce thém va hdn hop duoc gia nhiét trong 10 vi séng & 110°C trong 40
phut. Hon hop duge pha lodng bang etyl axetat, dugc rira bang nude (3x), pha hitu co
két hop duogc rira béng nuée mudi, duge 1am kho qua natri sulfat, dugc loc va dugc 1am
bay hoi. Can dugc tinh ché bang séic ky cdt qua silica gel (xyclohexan / etyl axetat 1:1)
d8 tao ra hop chét tiéu d& P14 14 chét rén, mp 163-165°C. LCMS (Phwong phéap 3): 411
(M+H)"; thoi gian luu: 1,07 phit 'H NMR (400 MHz, CDCl3) & ppm: 1,18 (m, 4H),
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1,35 (t, 3H), 2,21 (m, 1H), 3,77 (q, 2H), 3,83 (s, 3H), 7,52 (d, J=8,44 Hz, 1H), 8,29 (s,
1H), 8,31 (d, J=8,44 Hz, 1H), 8,75 (s, 1H).

Vi DU P8: Pidu ché axit 1-[5-etylsulfonyl-6-[3-metyl-6-(triflometyl)imidazo[4,5-
b]pyridin-2-yl]-3-pyridyl]xyclopropancarboxylic (hgp chit P12)

O o
X
F hnd
LN
F>\\<\\L = oH
~ N @)

Huyén phd cia 1-[5-etylsulfonyl-6-[3-metyl-6-(triflometyl)imidazo[4,5-b]pyridin-2-
yl]-3-pyridyl]xyclopropancarbonitril (90 mg, 0,207 mmol) trong metanol (4 mL) ¢ nhiét
dd moi truong duge thém dung dich nuéc 4M cua natri hydroxit (0,258 mL, 1,034
mmol). Hn hop phan tung duge khudy 5 gi & 60°C va mot dém & nhiét do mdi trudng.
Hon hop duge lam bay hoi duéi chin khong va cin dugc hoa tan trong diclometan.
Thém nude, céc 16p duoc tich va pha nude duge chiét ba 14n véi diclometan. Lép nudc
duogc axit hoa dén pH 1 va dugc chiét béng diclometan. L6p hitu co dugc lam kho qua
NazSO0s, duoc loc va duge 1am bay hoi @ tao ra axit 1-[5-etylsulfonyl-6-[3-metyl-6-
(triflometyl)imidazo[4,5-b]pyridin-2-yl]-3-pyridyl]xyclopropancarboxylic (hop chét
P12) 1a gdbm. LCMS (Phuong phap 3): 455 (M+H)+; thoi gian luu: 0,91 phut.

'H NMR (400 MHz, CDCls) § ppm: 1,3 (t, J=7 Hz, 3H), 1,4-1,5 (m, 2H), 1,9-2,0 (m,
2H), 3,6 (q, /=7 Hz, 2H), 3,9 (s, 3H), 5,3 (s, 1H), 8,4 (d, J=2 Hz, 1H), 8,5 (d, /~1 Hz,
1H), 8,8 (d, /=1 Hz, 1H), 8,9 (d, /=2 Hz, 1H).

Vi DU P9: Diéu ché 1-[5-etylsulfonyl-6-[3-metyl-6-(triflometylsulfanyl)imidazo[4,5-
b]pyridin-2-yl]-3-pyridyl]xyclopropancarbonitril (hop chét P13)

Bugc 1: Diéu ché 5-(1-xyanoxyclopropyl)-3-etylsulfonyl-N-[2-(metylamino)-5-
(triflometylsulfanyl)-3-pyridyl]pyridin-2-carboxamit
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Dung dich cia N2-metyl-5-(triflometylsulfanyl)pyridin-2,3-diamin (100 mg, 0,448
mmol) va trietylamin (0,158 ml, 1,12 mmol) trong etyl axetat (5 ml) & 0-5°C dugc thém
dung dich cta 5-(1-xyanoxyclopropyl)-3-etylsulfonyl-pyridin-2-carbonyl clorua [dugc
didu ché theo Vi du P5, budc 8(a) tir axit 5-(I1-xyanoxyclopropyl)-3-etylsulfonyl-
pyridin-2-carboxylic (126 mg, 0,448 mmol) va oxalyl clorua (0,0718 ml, 0,806 mmol)
trong diclometan (5 ml)] trong tetrahydrofuran (3 ml) nhoé giot. Hén hop phan tng dugc
khudy & nhiét 40 méi trudong trong 30 phut. Huyén phu duge rét vao NaHCO3 nude va
hdn hop duge chiét bang etyl axetat. Cac 16p hitu co két hop dugc rira bang HCI nuéc
IN va nuéc mudi, duge lam khé qua magié sulfat, duoc loc va dugc c6 dudi chin khong
dé tao ra 5-(1-xyanoxyclopropyl)-3-etylsulfonyl-N-[2-(metylamino)-5-
(triflometylsulfanyl)-3-pyridyl]pyridin-2-carboxamit la chat ran. Vat liéu nay duogc
dung ma khong can tinh ché thém. LCMS (Phuong phép 3): 486 (M+H)+; thoi gian luu:
0,97 phut. '

Buéc 2: Diéu ché 1-[5-etylsulfonyl-6-[3-metyl-6-(triflometylsulfanyl)imidazo[4,5-
b]pyridin-2-yl]-3-pyridyl]xyclopropancarbonitril (hop chét P13)

W
F S N :
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F N
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Thu duogc tr 5-(1-xyanoxyclopropyl)-3-etylsulfonyl-N-[2-(metylamino)-5-
(triflometylsulfanyl)-3-pyridyl]pyridin-2-carboxamit (218 mg, 0,448 mmol) trong axit
axetic bing (2,6 ml) theo quy trinh cta Vi du P5, buéc 9. Dung dich dugc gia nhiét trong
10 vi séng & 150°C trong 30 phut. Hon hop phan tmg duge rét vao nurée va NaOH nude
IN dugc thém dén khi tao thanh két tha. Chét ran duogc loc va dugce 1am kho dudi chan

khong, sau d6 duogc tinh ché bing sic ky cot qua silica gel (0-35% gradien etyl axetat
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trong xyclohexan) dé tao ra 1-[5-etylsulfonyl-6-[3-metyl-6-(triflo-
metylsulfanyl)imidazo[4,5-b]pyridin-2-yl]-3-pyridyl]xyclopropancarbonitril (hop chét
P13) 14 chét rédn, mp 172,3-172,5. LCMS (Phuong phép 3): 468 (M+H)+; thoi gian luu:
1,03 phut.

'H NMR (400 MHz, CDCls) § ppm: 1,38 (t, /=7,52 Hz, 3H), 1,65-1,71 (m, 2H), 2,01-
2,08 (m, 2H), 3,88 (s, 3H), 3,91 (q, /=7,52 Hz, 2H), 8,25 (d, J=2,20 Hz, 1H), 8,37 (d,
J=1,83 Hz, 1H), 8,71 (d, /=1,83 Hz, 1H), 9,05 (d, J~2,20 Hz, 1H).

vi DU P10: Pidu ché 1-[5-etylsulfonyl-6-[3-metyl-6-(triflometyl)imidazo[4,5-
b]pyridin-2-yl1]-2-pyridyl]xyclopropancarbonitril (hgp chat P15)

Bude 1: Diéu ché 2-[5-etylsulfonyl-6-[3-metyl-6-(triflometyl)imidazo[4,5-b]pyridin-2-
yl]-2-pyridyl]axetonitril
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Dung dich cia 2-(6-clo-3-etylsulfonyl-2-pyridyl)-3-metyl-6-(triflometyl)imidazo[4,5-
b]pyridin (500 mg, 1,235 mmol) trong DMF (5 ml) dugc suc bang khi argon trong 10
phut, sau d6 duogc xur ly bang TMS-axetonitril (210 mg, 0,254 ml, 1,853 mmol), k&m
diflo (76,6 mg, 0,741 mmol), Xantphos (28,6 mg, 0,049 mmol) va Pd>(dba)s (22,6 mg,
0,025 mmol) dui khi argon. Hon hgp thu dugc dﬁqc gia nhiét trong 10 vi séng & 140°C
trong 30 phut. Hon hop phan ting dugc 1am lanh, dugc pha lodng véi etyl axetat va duoc
loc qua hyflo. Phén loc dugc rira béng nuée va nude mudi, duoc 1am kho qua natri sulfat,
dugc loc va dugce lam bay hoi trong chan khong. Cén dugc tinh ché bang flash sic ky
cOt qua silica gel (diclometan / etyl axetat 5:1) dé tao ra 2-[5-etylsulfonyl-6-[3-metyl-6-
(triflometyl) imidazo[4,5-b]pyridin-2-yl]-2-pyridyl]axetonitril 1a chét rin. LCMS
(Phwong phép 3): 410 (M+H)+; thoi gian luu: 0,91 phut 'TH NMR (400 MHz, CDCls) 8
ppm: 1,38 (t, J/=7,52 Hz, 3H), 3,86 (q, J/~7,52 Hz, 2H), 3,92 (s, 3H), 4,13 (s, 2H), 7,84
(d, J=8,07 Hz, 1H), 8,32 (d, /~1,47 Hz, 1H), 8,60 (d, J=8,07 Hz, 1H), 8,78 (d, /=1,47
Hz, 1H). |

Buéce 2: Pidu ché 1-[5-etylsulfonyl-6-[3-metyl-6-(triflometyl)imidazo[4,5-b]pyridin-2-

-97-



41843

yl]-2-pyridyl]xyclopropancarbonitril (hop chét P15)

Dung dich ctia 2-[5-etylsulfonyl-6-[3-metyl-6-(triflometyl)imidazo[4,5-b]pyridin-2-yl]-
2-pyridyl] axetonitril (100 mg, 0,244 mmol) va xesi carbonat (240 mg, 0,733 mmol)
trong axetonitril (2,55 ml) dugc thém 1,2-dibromoetan (92 mg, 0,042 ml, 0,489 mmol).
Hon hop phan tmg duge gia nhiét ¢ 80°C trong 30 phut, sau d6 dugc cb trong chan
khéng. Hon hgp duge pha lodng bang etyl axetat va nudc, cac 16p duoc tach, pha hitu
co duge ria bing nudce (3x) va nudce mubi, dugc 1am kho qua natri sulfat, dugc loc va
duoc lam bay hoi. Can duogc tinh ché bang sic ky cot qua silica gel (xyclohexan / etyl
axetat 2:1) dé tao ra 1-[5-etylsulfonyl-6-[3-metyl-6-(triflometyl)imidazo[4,5-b]pyridin-
2-yl]-2-pyridyl]xyclopropancarbonitril (hop chit P15) 12 gdm. LCMS (Phuong phép 3):
436 (M+H)+; thoi gian luu: 1,01 phat 'H NMR (400 MHz, CDCls) 6 ppm: 1,36 (t,
J=1,52 Hz, 3H), 1,92 (m, 4H), 3,78 (q, J/=7,52 Hz, 2H), 3,81 (s, 3H), 8,12 (d, /=8,41
Hz, 1H), 8,30 (d, J=1,47 Hz, 1H), 8,52 (d, /=8,41 Hz, 1H), 8,77 (d, /=1,83, 1,47 Hz,
1H).

Béang P: Céc vi du vé hop chét c6 cong thire (I)

Céc hop chét trong Bang P c6 thé duoc diéu ché nhu dugc mo ta trong cac vi du ¢ trén

hodc hé phuong phéap tuong tu.

Hop chét , Piém
, Céau truc MS/NMR
sO Nong chay
. S> LCMS (Phuong phap 1): 379
F
P1 F = | N /C\ 119-121°C | (M+H)+ thoi gian luu: 3,76
SN ’\{ N= phut

-08-




41843

Hop chét , Diém
, Chu tric MS/NMR
sO Noéng chay
LCMS (Phuong phap 1): 407
P2 >k(IN\ 130-132°C | (M-+H)* thoi gian luu: 4,28
N\ phut
F Y LCMS (Phuong phép 1): 421
S
P3 EX(IN\FM 148-150°C | (M-+H)" thoi gian lwu: 4,52
S v phut
. | LCMS (Phuong phap 1): 411
- O/ chat ran (MHH)+
dinh
thoi gian luu: 3,47 phut
o | LCMS (Phuong phép 2): 439
P5 >'\[I O// 146-148°C (M)
N\ thoi gian luu: 1,76 phit
. LCMS (Phuong phéap 1): 453
P6 ﬂ\(j: °/’ \ 140-142°C (M)’
" thoi gian [uu: 3,88 phut

Bang P (tiép): Cac vi du vé hop chét c6 cong thic (1)
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, LCMS
Hop chat .
4 Cau tric R, | [M+H]" [Phwong| Mp (°C)
(phtt)| (do duge) | phéap
i )
F S
P7 N N 4,05 | 393 1 |136-138
SN \ N=
E F ?SJ
P8 N N 3,63 | 425 1 ]130-132
\N N\ N=
Fl QS/J
O’/
P9 P N NN 0,98 | 436 3 |171-173
NN N
.ol
F O’z
P10 F NI/ 1,02 | 450 3 gdm
NS N -
NN N
e F ?‘SJ
O/
N
P11 S S WA 0,87 | 454 3 |215-217
N H,NT - ©
F QS/J
01
P12 F = l N\ 7\ 0,91 455 3 gém
N HO O
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, LCMS
Hop chat o
4 Cau tric R: | [M+H]" [Phwong| Mp (°C)
(phtit)| (do dugc) | phap
o_J
=S 172,3
PI3 | Lo ONF D 1,03 | 468 3 T
FL | | 172,5
N N= \\
\ N
i o)
F o>
P14 TN 1,07 | 411 3 | 163-165
\
F
F
P15 FN7 1,01 | 436 3 gbm
\N

Hoat tinh cta céc hgp phén theo sang ché c6 thé dugec md rong dang ké, va dap ung
duoc cac tinh huéng thinh hanh, béng cach cho thém cac thanh phén hoat tinh diét con
tring, diét ve bét va/hodc diét nim khéac. C4c hdn hop cta cac hgp chét c6 cong thirc I
Vi cac thanh phfin hoat tinh diét con trung, diét ve bét va/hodc diét nim khéc cling c6
thé c6 cac lop thé dang ngac nhién khac ma c6 thé dién ta, theo nghia rong, 12 hoat tinh
hiép tro. Vi du nhu, kha nang chiu dung dbi véi cay tét hon, giam tinh doc thuc vat, con
tring c6 thé dugc kiém sodt trong cac giai doan phat trién khéc nhau ctia ching hodc ¢
tinh nang t6t hon trong qué trinh san xuét ching, vi du nhu trong khi nghién hic tron,

trong thoi gian Iuu trit ching hodc trong khi sir dung chung.

Thém thanh ph?\n hoat tinh thich hop & day 1a, vi du nhu, tiéu biéu 12 céc loai thanh phén
hoat tinh sau: cac hop chat phospho hitu co, cac dan xuét nitrophenol, cic thioure, cac

hormon cho cdy non, formamitin, cac dan xuat benzophenon, cac ure, cac dan xuat pyrol,
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carbamat, pyrethroit, céc hydrocacbon clo hoéa, axylure, cac din xuét

pyridylmetylenamino, macrolid, neonicotinoit va cac ché phdm Bacillus thuringiensis.

Hon hop sau day cta hop chét c6 cong thirc I voi cac thanh phan hoat tinh dugc vu tién
(chit viét tat "TX" ¢6 nghia 12 "mot hop chét duoc chon tir nhém bao gdm cac hop chét

dwoc md ta trong cac Bang 1 dén 18 va Bang P theo séng ché"):

t4 duoc duoc chon tir nhém céac chét bao gém dau hoa (628) + TX,

thubc diét nhén duoc chon tr nhém gdm c6 1,1-bis(4-clophenyl)-2-etoxyetanol (Tén
JUPAC) (910) + TX, 2,4-diclophenyl benzensulfonat (TUPAC/Tén Tom tét Hoa chét)
(1059) + TX, 2-flo-N-metyl-N-1-naphthylaxetamit (Danh phap IUPAC) (1295) + TX,
4-clophenyl phenyl sulfon (tén TUPAC) (981) + TX, abamectin (1) + TX, axequinoxyl
(3) + TX, axetoprol [CCN] + TX, acrinathrin (9) + TX, aldicarb (16) + TX, aldoxycarb
(863) + TX, alpha-xypermethrin (202) + TX, amidithion (870) + TX, amidoflumet
[CCN] + TX, amidothioat (872) + TX, amiton (875) + TX, amiton hydro oxalat (875) +
TX, amitraz (24) + TX, aramit (881) + TX, asen oxit (882) + TX, AVI 382 (mé hop
chét) + TX, AZ 60541 (ma hop chét) + TX, azinphos-etyl (44) + TX, azinphos-metyl
(45) + TX, azobenzen (Tén [UPAC) (888) + TX, azoxyclotin (46) + TX, azothoat (839)
+ TX, benomyl (62) + TX, benoxafos [CCN] + TX, benzoximat (71) + TX, benzyl
benzoat (Tén TUPAC) [CCN] + TX, bifenazat (74) + TX, bifenthrin (76) + TX,
binapacryl (907) + TX, brofenvalerat + TX, bromoxyclen (918) + TX, bromophos (920)
+ TX, bromophos-etyl (921) + TX, bromopropylat (94) + TX, buprofezin (99) + TX,
butocarboxim (103) + TX, butoxycarboxim (104) + TX, butylpyridaben + TX, canxi
polysulfua (tén IUPAC) (111) + TX, camphechlor (941) + TX, carbanolat (943) + TX,
carbaryl (115) + TX, carbofuran (118) + TX, carbophenothion (947) + TX, CGA 50'439
(ma phat trién) (125) + TX, chinomethionat (126) + TX, chlorbenside (959) + TX,
chlordimeform (964) + TX, chlordimeform hydroclorua (964) + TX, chlorfenapyr (130)
+ TX, chlorfenethol (968) + TX, chlorfenson (970) + TX, chlorfensulfua (971) + TX,
chlorfenvinphos (131) + TX, clobenzilat (975) + TX, clomebuform (977) + TX,
clomethiuron (978) + TX, clopropylat (983) + TX, chlorpyrifos (145) + TX,
chlorpyrifos-metyl (146) + TX, chlorthiophos (994) + TX, xinerin I (696) + TX, xinerin
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11 (696) + TX, xinerins (696) + TX, clofentezin (15 8) + TX, closantel [CCN] + TX,
coumaphos (174) + TX, crotamiton [CCN] + TX, crotoxyphos (1010) + TX, cufraneb
(1013) + TX, xyanthoat (1020) + TX, xyflumetofen (Dang ky CAS s6: 400882-07-7) +
TX, xyhalothrin (196) + TX, xyhexatin (199) + TX, xypermethrin (201) + TX, DCPM
(1032)-+~T§(,[H)T’(219)-+'T)(,dennephion,(1037)-+'f)(,dennephioan)(1037)~+'T)(,
demephion-S (1037) + TX, demeton (1038) + TX, demeton-metyl (224) +TX, demeton-
O (1038) + TX, demeton-O-metyl (224) + TX, demeton-S (1038) + TX, demeton-S-
metyl (224) + TX, demeton-S-metylsulfon (1039) + TX, diafenthiuron (226) + TX,
dialifos (1042) + TX, diazinon (227) + TX, aldicarb (230) + TX, dichlorvos (236) + TX,
dicliphos + TX, aldicarb (242) + TX, dicrotophos (243) + TX, aldicarb (1071) + TX,
dimefox (1081) + TX, dimethoat (262) + TX, dinactin (653) + TX, dinex (1089) + TX,
dinex-diclexin (1089) + TX, dinobuton (269) + TX, dinocap (270) + TX, dinocap-4
[CCN] + TX, dinocap-6 [CCN] + TX, dinocton (1090) + TX, dinopenton (1092) + TX,
dinosulfon (1097) + TX, dinoterbon (1098) + TX, dioxathion (1102) + TX, diphenyl
sulfon (Tén TUPAC) (1103) + TX, disulfiram [CCN] + TX, disulfoton (278) + TX,
DNOC (282) + TX, dofenapyn (1113) + TX, doramectin [CCN] + TX, endosulfan (294)
+TX, endothion (1121) + TX, EPN (297) + TX, eprinomectin [CCN] + TX, ethion (309)
+ TX, ethoat-metyl (1134) + TX, etoxazol (320) + TX, etrimfos (1142) + TX, fenazaflor
(1147) + TX, fenazaquin (328) + TX, fenbutatin oxit (330) + TX, fenothiocarb (337) +
TX, fenpropathrin (342) + TX, fenpyrad + TX, fenpyroximat (345) + TX, fenson (1157)
+ TX, fentrifanil (1161) + TX, fenvalerat (349) + TX, fipronil (354) + TX, fluacrypyrim
(360) + TX, fluazuron (1166) + TX, flubenzimin (1167) + TX, fluxycloxuron (366) +
TX, fluxythrinat (367) + TX, fluenetil (1169) + TX, flufenoxuron (370) + TX,
flumethrin (372) + TX, fluorbensit (1174) + TX, fluvalinat (1184) + TX, FMC 1137 (ma
phat trién) (1185) + TX, formetanat (405) + TX, formetanat hydroclorua (405) + TX,
formothion (1192) + TX, formparanat (1193) + TX, gamma-HCH (430) + TX, glyodin
(1205) + TX, halfenprox (424) + TX, heptenophos (432) + TX, hexadexyl
xyclopropancarboxylat IUPAC/Tén Toém t4t Hoa chit) (1216) + TX, hexythiazox (441)
+ TX, iodometan (tén TUPAC) (542) + TX, isocarbophos (473) + TX, isopropyl O-
- (metoxyaminothiophosphoryl)salixylat (Tén IUPAC) (473) + TX, ivermectin [CCN] +
TX, jasmolin I (696) + TX, jasmolin II (696) + TX, jodfenphos (1248) + TX, lindan
(430) + TX, lufenuron (490) + TX, malathion (492) + TX, malonoben (1254) + TX,
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mecarbam (502) + TX, mephosfolan (1261) + TX, mesulfen [CCN] + TX, methacrifos
(1266) + TX, methamidophos (527) + TX, methidathion (529) + TX, methiocarb (530)
+ TX, methomyl (531) + TX, metyl bromua (537) + TX, metolcarb (550) + TX,
mevinphos (556) + TX, mexacarbat (1290) + TX, milbemectin (55 7) + TX, milbemyxin
oxim [CCN] + TX, mipafox (1293) + TX, monocrotophos (561) + TX, morphothion
(1300) + TX, moxidectin [CCN] + TX, naled (567) + TX, NC-184 (ma hop chét) + TX,
NC-512 (ma hop chit) + TX, nifluridit (1309) + TX, nikkomyxins [CCN] + TX,
nitrilacarb (1313) + TX, phtrc nitrilacarb 1:1 k&m clorua (1313) + TX, NNI-0101 (ma
hop chét) + TX, NNI-0250 (ma hop chét) + TX, omethoat (594) + TX, oxamyl (602) +
TX, oxydeprofos (1324) + TX, oxydisulfoton (1325) + TX, pp'-DDT (219) + TX,
parathion (615) + TX, permethrin (626) + TX, dau hoa (628) + TX, phenkapton (1330)
+TX, phenthoat (631) + TX, phorat (636) + TX, phosalon (637) + TX, phosfolan (1338)
+ TX, phosmet (638) + TX, phosphamidon (639) + TX, phoxim (642) + TX, pirimiphos-
metyl (652) + TX, polycloterpen (tén truyén théng) (1347) + TX, polynactins (653) +
TX, proclonol (1350) + TX, profenofos (662) + TX, promaxyl (1354) + TX, propargit
(671) + TX, propetamphos (673) + TX, propoxur (678) + TX, prothidathion (1360) +
TX, prothoat (1362) + TX, pyrethrin I (696) + TX, pyrethrin II (696) + TX, pyrethrins
(696) + TX, pyridaben (699) + TX, pyridaphenthion (701) + TX, pyrimidifen (706) +
TX, pyrimitat (1370) + TX, quinalphos (711) + TX, quintiofos (1381) + TX, R-1492
(ma phat trién) (1382) + TX, RA-17 (ma phat trién) (1383) + TX, rotenon (722) + TX,
schradan (1389) + TX, sebufos + TX, selamectin [CCN] + TX, SI-0009 (ma hop chét)
+ TX, sophamit (1402) + TX, spirodiclofen (738) + TX, spiromesifen (739) + TX, SSI-
121 (ma phat trién) (1404) + TX, sulfiram [CCN] + TX, sulfluramid (750) + TX,
sulfotep (753) + TX, luu huynh (754) + TX, SZI-121 (ma@ phat trién) (757) + TX, tau-
fluvalinat (398) + TX, tebufenpyrad (763) + TX, TEPP (1417) + TX, terbam + TX,
tetrachlorvinphos (777) + TX, tetradifon (786) + TX, tetranactin (653) + TX, tetrasul
(1425) + TX, thiafenox + TX, thiocarboxim (1431) + TX, thiofanox (800) + TX,
thiometon (801) + TX, thioquinox (1436) + TX, thuringiensin [CCN] + TX, triamiphos
(1441) + TX, triarathen (1443) + TX, triazophos (820) + TX, triazuron + TX, trichlorfon
(824) + TX, trifenofos (1455) + TX, trinactin (653) + TX, vamidothion (847) + TX,
vaniliprol [CCN] va YI-5302 (ma hop chat) + TX,

-104-



41843

algixit dugc chon tir nhom gdm c6 bethoxazin [CCN] + TX, ddng dioctanoat (Tén
IUPAC) (170) + TX, ddng sulfat (172) + TX, xybutryn [CCN] + TX, dichlon (1052) +
TX, diclophen (232) + TX, endothal (295) + TX, fentin (347) + TX, da voi hydrat hoa
[CCN] + TX, nabam (566) + TX, quinoclamin (714) + TX, quinonamid (1379) + TX,
simazin (730) + TX, triphenyltin axetat (Tén IUPAC) (347) va triphenyltin hydroxit
(Tén IUPAC) (347) + TX,

thudc trir giun san dugc chon tir nhom gdm c6 abamectin (1) + TX, crufomat (1011) +
TX, doramectin [CCN] + TX, emamectin (291) + TX, emamectin benzoat (291) + TX,
eprinomectin [CCN] + TX, ivermectin [CCN] + TX, milbemyxin oxim [CCN] + TX,
moxidectin [CCN] + TX, piperazin [CCN] + TX, selamectin [CCN] + TX, spinosad
(737) va thiophanat (1435) + TX,

thude diét chim gay hai dugc chon tir nhom gbm c6 chloraloza (127) + TX, endrin (1122)
+ TX, fenthion (346) + TX, pyridin-4-amin (Tén IUPAC) (23) va strychnin (745) + TX,

thudc diét vi khudn duoc chon tir nhém gbm cac chét gdm 1-hydroxy-1H-pyridin-2-
thion (Tén IUPAC) (1222) + TX, 4-(quinoxalin-2-ylamino)benzensulfonamit (Tén
[UPAC) (748) + TX, 8-hydroxyquinolin sulfat (446) + TX, bronopol (97) + TX, dong
dioctanoat (Tén IUPAC) (170) + TX, ddng hydroxit (Tén IUPAC) (169) + TX, cresol
[CCN] + TX, diclophen (232) + TX, dipyrithion (1105) + TX, dodixin (1112) + TX,
fenaminosulf (1144) + TX, formaldehyt (404) + TX, hydrargaphen [CCN] + TX,
kasugamyxin (483) + TX, kasugamyxin hydroclorua hydrat (483) + TX, niken
bis(dimetyldithiocarbamat) (Tén IUPAC) (1308) + TX, nitrapyrin (580) + TX,
octhilinon (590) + TX, axit oxolinic (606) + TX, oxytetraxyclin (611) + TX, kali
hydroxyquinolin sulfat (446) + TX, probenazol (658) + TX, streptomyxin (744) + TX,
streptomyxin sesquisulfat (744) + TX, tecloftalam (766) + TX, va thiomersal [CCN] +
TX,

tac nhan sinh hoc duoc chon tr nhém cac chét bao gdm Adoxophyes orana GV (12) +
TX, Agrobacterium radiobacter (13) + TX, Amblyseius spp. (19) + TX, Anagrapha
falcifera NPV (28) + TX, Anagrus atomus (29) + TX, Aphelinus abdominalis (33) +
TX, Aphidius colemani (34) + TX, Aphidoletes aphidimyza (35) + TX, Autographa
californica NPV (38) + TX, Bacillus firmus (48) + TX, Bacillus sphaericus Neide (tén
khoa hoc) (49) + TX, Bacillus thuringiensis Berliner (tén khoa hoc) (51) + TX, Bacillus
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thuringiensis subsp. aizawai (tén khoa hoc) (51) + TX, Bacillus thuringiensis subsp.
israelensis (tén khoa hoc) (51) + TX, Bacillus thuringiensis subsp. Jjaponensis (tén khoa
hoc) (51) + TX, Bacillus thuringiensis subsp. kurstaki (t€n khoahoc) (51) +TX, Bacillus
thuringiensis subsp. tenebrionis (tén khoa hoc) (51) + TX, Beauveria bassiana (53) +
TX, Beauveria brongniartii (54) + TX, Chrysoperla carnea (151) + TX, Cryptolaemus
montrouzieri (178) + TX, Cydia pomonella GV (191) + TX, Dacnusa sibirica (212) +
TX, Diglyphus isaea (254) + TX, Encarsia formosa (tén khoa hoc) (293) + TX,
Eretmocerus eremicus (300) + TX, Helicoverpa zea NPV (431) + TX, Heterorhabditis
bacteriophora va H. megidis (433) + TX, Hippodamia convergens (442) + TX,
Leptomastix dactylopii (488) + TX, Macrolophus caliginosus (491) + TX, Mamesitra
brassicae NPV (494) + TX, Metaphycus helvolus (522) + TX, Metarhizium anisopliae
var. acridum (tén khoa hoc) (523) + TX, Metarhizium anisopliae var. anisopliae (tén
khoa hoc) (523) + TX, Neodiprion sertifer NPV va N. lecontei NPV (575) + TX, Orius
spp. (596) + TX, Paecilomyces fumosoroseus (613) + TX, Phytoseiulus persimilis (644)
+ TX, Spodoptera exigua virut da dién nhan (tén khoa hoc) (741) + TX, Steinernema
bibionis (742) + TX, Steinernema carpocapsae (742) + TX, Steinernema feltiae (742)
+ TX, Steinernema glaseri (142) + TX, Steinernema riobrave (742) + TX, Steinernema
riobravis (742) + TX, Steinernema scapterisci (742) + TX, Steinernema spp. (742) +
TX, Trichogramma spp. (826) + TX, Typhlodromus occidentalis (844) va Verticillium
lecanii (848) + TX,

chit diét san trong dit duoc chon tir nhém cac chit bao gém iodometan (tén theo

IUPAC) (542) va metyl bromua (537) + TX,

chét triét san duge chon tir nhém chét bao gdm apholat [CCN] + TX, bisazir [CCN] +
TX, busulfan [CCN] + TX, diflubenzuron (250) + TX, dimatif [CCN] + TX, hemel
[CCN] + TX, gaia [CCN] + TX, metepa [CCN] + TX, methiotepa [CCN] + TX, metyl
apholat [CCN] + TX, morzid [CCN] + TX, penfluron [CCN] + TX, tepa [CCN] + TX,
thiochempa [CCN] + TX, thiotepa [CCN] + TX, tretamin [CCN] va uredepa [CCN] +
TX,

pheromon con tring dugc chon tr nhom gdm c6 (E)-dec-5-en-1-yl axetat v6i (E)-dec-
5-en-1-ol (Danh phap TUPAC) (222) + TX, (E)-tridec-4-en-1-yl axetat (Tén IUPAC)
(829) + TX, (E)-6-metylhept-2-en-4-ol (Tén ITUPAC) (541) + TX, (E,Z)-tetradeca-4,10-
dien-1-yl axetat (Tén IUPAC) (779) + TX, (Z)-dodec-7-en-1-yl axetat (Tén IUPAC)
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(285) + TX, (Z)-hexadec-11-enal (Tén [UPAC) (436) + TX, (£)-hexadec-11-en-1-yl
axetat (Tén IUPAC) (437) + TX, (Z)-hexadec-13-en-11-yn-1-yl axetat (Tén IUPAC)
(438) + TX, (Z)-icos-13-en-10-on (Tén IUPAC) (448) + TX, (Z)-tetradec-7-en-1-al (Té€n
IUPAC) (782) + TX, (Z)-tetradec-9-en-1-ol (Tén IUPAC) (783) + TX, (Z)-tetradec-9-
en-1-yl axetat (Tén IUPAC) (784) + TX, (7E,9Z)-dodeca-7,9-dien-1-yl axetat (Tén
TUPAC) (283) + TX, (9Z,11E)-tetradeca-9,11-dien-1-yl axetat (Tén TUPAC) (780) +
TX, (9Z12E)-tetradeca-9,12-dien-1-yl axetat (T¢n IUPAC) (781) + TX, 14-
metyloctadec-1-en (Tén TUPAC) (545) + TX, 4-metylnonan-5-ol v6i 4-metylnonan-5-
on (Tén TUPAC) (544) + TX, alpha-multistriatin [CCN] + TX, brevicomin [CCN] + TX,
codlelure [CCN] + TX, codlemone (167) + TX, cuelure (179) + TX, disparlure (277) +
TX, dodec-8-en-1-yl axetat (Tén IUPAC) (286) + TX, dodec-9-en-1-yl axetat (Tén
[UPAC) (287) + TX, dodeca-8 + TX, 10-dien-1-yl axetat (Tén IUPAC) (284) + TX,
dominicalure [CCN] + TX, etyl 4-metyloctanoat (Tén IUPAC) (317) + TX, eugenol
[CCN] + TX, frontalin [CCN] + TX, gossyplure (420) + TX, grandlure (421) + TX,
grandlure I (421) + TX, grandlure IT (421) +TX, grandlure IIT (421) + TX, grandlure IV
(421) + TX, hexalure [CCN] + TX, ipsdienol [CCN] + TX, ipsenol [CCN] + TX,
japonilure (481) + TX, lineatin [CCN] + TX, litlure [CCN] + TX, looplure [CCN] + TX,
medlure [CCN] + TX, axit megatomoic [CCN] + TX, metyl eugenol (540) + TX,
muscalure (563) + TX, octadeca-2,13-dien-1-yl axetat (Tén IUPAC) (588) + TX,
octadeca-3,13-dien-1-yl axetat (Tén IUPAC) (589) + TX, orfralure [CCN] + TX,
oryctalure (317) + TX, ostramone [CCN] + TX, siglure [CCN] + TX, sordidin (736) +
TX, sulcatol [CCN] + TX, tetradec-11-en-1-yl axetat (tén IUPAC) (785) + TX,
trimedlure (839) + TX, trimedlure A (839) + TX, trimedlure B) (839) + TX, trimedlure
B> (839) + TX, trimedlure C (839) va ndi dai [CCN] + TX,

thude dudi con trung duge chon tir nhom chét bao gdm 2-(octylthio)etanol (Tén IUPAC)
(591) + TX, butopyronoxyl (933) + TX, butoxy(polypropylen glycol) (936) + TX,
dibutyl adipat (Tén IUPAC) (1046) + TX, dibutyl phthalat (1047 )+ TX, dibutyl sucxinat
(téen TUPAC) (1048) + TX, dietyltoluamit [CCN] + TX, dimetyl carbat [CCN] + TX,
dimetyl phthalat [CCN] + TX, etyl hexandiol (1137) + TX, hexamit [CCN] + TX,
methoquin-butyl (1276) + TX, metylneodecanamit [CCN] + TX, oxamat [CCN] va
picaridin [CCN] + TX,
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chét diét con tring dugc chon tr nhom gdm c6 1-diclo-1-nitroetan (IUPAC/Tén Tém
tht Hoa chit) (1058) + TX, 1,1-diclo-2,2-bis(4-etylphenyl)etan (Tén IUPAC) (1056), +
TX, 1,2-diclopropan (IUPAC/Tén Tom tat Héa chét) (1062) + TX, 1,2-diclopropan v6i
1,3-diclopropen (Tén IUPAC) (1063) + TX, 1-bromo-2-cloctan (IUPAC/Tén Tom tt
Hoa hoc) (916) + TX, 2,2,2-triclo-1-(3,4-diclophenyl)etyl axetat (Tén IUPAC) (1451) +
TX, 2,2-diclovinyl 2-etylsulfinyletyl metyl phosphat (Tén IUPAC) (1066) + TX, 2-(1,3-
dithiolan-2-yl)phenyl dimetylcarbamat (IUPAC/ Tén Tom t4t Hoa chit) (1109) + TX,
2-(2-butoxyetoxy)etyl thioxyanat (IUPAC/Tén Tom t4t Hoa chit) (935) + TX, 2-(4,5-
dimetyl-1,3-dioxolan-2-yl)phenyl metylcarbamat (IUPAC/ Tén Tém tit Hoa chat)
(1084) + TX, 2-(4-clo-3,5-xylyloxy)etanol (Tén ITUPAC) (986) + TX, 2-clovinyl dietyl
phosphat (Tén TUPAC) (984) + TX, 2-imidazolidon (Tén IUPAC) (1225) + TX, 2-
isovalerylindan-1,3-dion (Tén IUPAC) (1246) + TX, 2-metyl(prop-2-ynyl)aminophenyl
metylcarbamat (Tén TUPAC) (1284) + TX, 2-thioxyanatoetyl laurat (Tén IUPAC)
(1433) + TX, 3-bromo-1-cloprop-l1-en (Tén IUPAC) (917) + TX, 3-metyl-1-
phenylpyrazol-5-yl dimetylcarbamat (Tén ITUPAC) (1283) + TX, 4-metyl(prop-2-
ynyl)amino-3,5-xylyl metylcarbamat (Tén IUPAC) (1285) + TX, 5,5-dimetyl-3-
oxoxyclohex-1-enyl dimetylcarbamat (Tén IUPAC) (1085) + TX, abamectin (1) + TX,
axephat (2) + TX, axetamiprid (4) + TX, axethion [CCN] + TX, axetoprol [CCN] + TX,
acrinathrin (9) + TX, acrylonitril (ttn IUPAC) (861) + TX, alanycarb (15) + TX, aldicarb
(16) + TX, aldoxycarb (863) + TX, aldrin (864) + TX, alethrin (17) + TX, alosamidin
[CCN] + TX, alyxycarb (866) + TX, alpha-xypermethrin (202) + TX, alpha-ecdyson
[CCN] + TX, nhdm phosphua (640) + TX, amidithion (870) + TX, amidothioat (872) +
TX, aminocarb (873) + TX, amiton (875) + TX, amiton hydro oxalat (875) + TX, amitraz
(24) + TX, anabasin (877) + TX, athidathion (883) + TX, AVI 382 (ma hop chét) + TX,
AZ 60541 (ma hop chat) + TX, azadirachtin (41) + TX, azamethiphos (42) + TX,
azinphos-etyl (44) + TX, azinphos-metyl (45) + TX, azothoat (889) + TX, doc t6 den-ta
Bacillus thuringiensis (52) + TX, Bari hexaflosilicat [CCN] + TX, bari polysulfit
(IUPAC/Tén Tém tit Hoa hoc) (892) + TX, barthrin [CCN] + TX, Bayer 22/190 (ma
phét trién) (893) + TX, Bayer 22408 (ma phat trién) (894) + TX, bendiocarb (58) + TX,
benfuracarb (60) + TX, bensultap (66) + TX, beta-xyfluthrin (194) + TX, beta-
xypermethrin (203) + TX, bifenthrin (76) + TX, bioalethrin (78) + TX, chit dong phén
bioalethrin S-xyclopentenyl (79) + TX, bioetanomethrin [CCN] + TX, biopermethrin
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(908) + TX, bioresmethrin (80) + TX, bis(2-cloetyl) cte (Tén TUPAC) (909) + TX,
bistrifluron (83) + TX, borax (86) + TX, brofenvalerat + TX, bromfenvinfos (914) +
TX, bromoxyclen (918) + TX, bromo-DDT [CCN] + TX, bromophos (920) + TX,
bromophos-etyl (921) + TX, bufencarb (924) + TX, buprofezin (99) + TX, butacarb
(926) + TX, butathiofos (927) + TX, butocarboxim (103) + TX, butonat (932) + TX,
butoxycarboxim (104) + TX, butylpyridaben + TX, cadusafos (109) + TX, canxi arsenat
[CCN] + TX, canxi xyanua (444) + TX, canxi polysulfua (tén IUPAC) (111) + TX,
camphechlor (941) + TX, carbanolat (943) + TX, carbaryl (115) + TX, carbofuran (118)
+ TX, cacbon disulfua (IUPAC/Tén Tém t4t Hoa chat) (945) + TX, cacbon tetraclorua
(tén IUPAC) (946) + TX, carbophenothion (947) + TX, carbosulfan (119) + TX, cartap
(123) + TX, cartap hydroclorua (123) + TX, xevadin (725) + TX, chlorbixyclen (960) +
TX, chlordan (128) + TX, chlordecon (963) + TX, chlordimeform (964) + TX,
chlordimeform hydroclorua (964) + TX, clotoxyfos (129) + TX, chlorfenapyr (130) +
TX, chlorfenvinphos (131) + TX, chlorfluazuron (132) + TX, chlormephos (136) + TX,
cloroform [CCN] + TX, clopicrin (141) + TX, chlorphoxim (989) + TX, chlorprazophos
(990) + TX, chlorpyrifos (145) + TX, chlorpyrifos-metyl (146) + TX, chlorthiophos
(994) + TX, chromafenozit (150) + TX, xinerin I (696) + TX, xinerin II (696) + TX,
xinerins (696) + TX, cis-resmethrin + TX, cismethrin (80) + TX, cloxythrin + TX,
cloethocarb (999) + TX, closantel [CCN] + TX, clothianidin (165) + TX, dong
axctoarsenit [CCN] + TX, ddng arsenat [CCN] + TX, dong oleat [CCN] + TX,
coumaphos (174) + TX, coumithoat (1006) + TX, crotamiton [CCN] + TX, crotoxyphos
(1010) + TX, crufomat (1011) + TX, cryolit (177) + TX, CS 708 (ma phat trién) (1012)
+ TX, xyanofenphos (1019) + TX, xyanophos (184) + TX, xyanthoat (1020) + TX,
xyclethrin [CCN] + TX, xycloprothrin (188) + TX, xyfluthrin (193) + TX, xyhalothrin
(196) + TX, xypermethrin (201) + TX, xyphenothrin (206) + TX, xyromazin (209) +
TX, xythioat [CCN] + TX, d-limonen [CCN] + TX, d-tetramethrin (788) + TX, DAEP
(1031) + TX, dazomet (216) + TX, DDT (219) + TX, decarbofuran (1034) + TX,
deltamethrin (223) + TX, demephion (1037) + TX, demephion-O (1037) + TX,
demephion-S (1037) + TX, demeton (1038) + TX, demeton-metyl (224) + TX, demeton-
O (1038) + TX, demeton-O-metyl (224) + TX, demeton-S (1038) + TX, demeton-S-
metyl (224) + TX, demeton-S-metylsulphon (1039) + TX, diafenthiuron (226) + TX,
dialifos (1042) + TX, diamidafos (1044) + TX, diazinon (227) + TX, dicapthon (1050)
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+ TX, dichlofenthion (1051) + TX, dichlorvos (236) + TX, dicliphos + TX, dicresyl
[CCN] + TX, dicrotophos (243) + TX, dixyclanil (244) + TX, dieldrin (1070) + TX,
dietyl 5-metylpyrazol-3-yl phosphat (Tén IUPAC) (107 6) + TX, diflubenzuron (250) +
TX, dilor [CCN] + TX, dimefluthrin [CCN] + TX, dimefox (1081) + TX, dimetan (1085)
+ TX, dimethoat (262) + TX, dimethrin (1083) + TX, dimetylvinphos (265) + TX,
dimetilan (1086) + TX, dinex (1089) + TX, dinex-diclexin (1089) + TX, dinoprop
(1093) + TX, dinosam (1094) + TX, dinoseb (1095) + TX, dinotefuran (271) + TX,
diofenolan (1099) + TX, dioxabenzofos (1100) + TX, dioxacarb (1101) + TX,
dioxathion (1102) + TX, disulfoton (278) + TX, dithicrofos (1108) + TX, DNOC (282)
+ TX, doramectin [CCN] + TX, DSP (1115) + TX, ecdysteron [CCN] + TX, EI 1642
(ma phat trién) (1118) + TX, emamectin (291) + TX, emamectin benzoat (291) + TX,
EMPC (1120) + TX, empenthrin (292) + TX, endosulfan (294) + TX, endothion (1121)
+ TX, endrin (1122) + TX, EPBP (1123) + TX, EPN (297) + TX, epofenonan (1124) +
TX, eprinomectin [CCN] + TX, esfenvalerat (302) + TX, etaphos [CCN] + TX,
ethiofencarb (308) + TX, ethion (309) + TX, ethiprol (310) + TX, cthoat-metyl (1134)
+TX, ethoprophos (312) + TX, etyl format (tén IUPAC) [CCN] + TX, etyl-DDD (1056)
+ TX, etylen dibromua (316) + TX, etylen diclorua (tén hoa hoc) (1136) + TX, etylen
oxit [CCN] + TX, etofenprox (319) + TX, etrimfos (1142) + TX, EXD (1143) + TX,
famphur (323) + TX, fenamiphos (326) + TX, fenazaflor (1147) + TX, fenchlorphos
(1148) + TX, fenethacarb (1149) + TX, fenfluthrin (1150) + TX, fenitrothion (335) +
TX, fenobucarb (336) + TX, fenoxacrim (1153) + TX, fenoxycarb (340) + TX,
fenpirithrin (1155) + TX, fenpropathrin (342) + TX, fenpyrad + TX, fensulfothion
(1158) + TX, fenthion (346) + TX, fenthion-etyl [CCN] + TX, fenvalerat (349) + TX,
fipronil (354) + TX, flonicamid (358) + TX, flubendiamit (CAS. S6 dang ky: 272451-
65-7) + TX, flucofuron (1168) + TX, fluxycloxuron (366) + TX, fluxythrinat (367) +
TX, fluenetil (1169) + TX, flufenerim [CCN] + TX, flufenoxuron (370) + TX,
ﬂufénprox(1171)4—17(,ﬂluneﬂnjn(372)+—T§(;ﬂuvahnat(1184)+~T§(,FBAC31137(nni
phat trién) (1185) + TX, fonofos (1191) + TX, formetanat (405) + TX, formetanat
hydroclorua (405) + TX, formothion (1192) + TX, formparanat (1193) + TX,
fosmethilan (1194) + TX, fospirat (1195) + TX, fosthiazat (408) + TX, fosthietan (1 196)
+ TX, furathiocarb (412) + TX, furethrin (1200) + TX, gamma-xyhalothrin (197) + TX,
gamma-HCH (430) + TX, guazatin (422) + TX, guazatin axetat (422) + TX, GY-81 (ma
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phat trién) (423) + TX, halfenprox (424) + TX, halofenozit (425) + TX, HCH (430) +
TX, HEOD (1070) + TX, heptachlor (1211) + TX, heptenophos (432) + TX, heterophos
[CCN] + TX, hexaflumuron (439) + TX, HHDN (864) + TX, hydrametylnon (443) +
TX, hydro xyanua (444) + TX, hydropren (445) + TX, hyquincarb (1223) + TX,
imidacloprid (458) + TX, imiprothrin (460) + TX, indoxacarb (465) + TX, iodometan
(ttn IUPAC) (542) + TX, IPSP (1229) + TX, isazofos (1231) + TX, isobenzan (1232) +
TX, isocarbophos (473) + TX, isodrin (1235) + TX, isofenphos (1236) + TX, isolan
(1237) + TX, isoprocarb (472) + TX, isopropyl O-
(metoxyaminothiophosphoryl)salixylat (Tén IUPAC) (473) + TX, isoprothiolan (474) +
TX, isothioat (1244) + TX, isoxathion (480) + TX, ivermectin [CCN] + TX, jasmolin I
(696) + TX, jasmolin II (696) + TX, jodfenphos (1248) + TX, juvenil hoocmon I [CCN]
+ TX, juvenil hoocmon II [CCN] + TX, juvenil hoocmon III [CCN] + TX, kelevan
(1249) + TX, kinopren (484) + TX, lambda-xyhalothrin (198) + T X, chi arsenat [CCN]
+ TX, lepimectin (CCN) + TX, leptophos (1250) + TX, lindan (430) + TX, lirimfos
(1251) + TX, lufenuron (490) + TX, lythidathion (1253) + TX, m-cumenyl
metylcarbamat (Danh phap [UPAC) (1014) + TX, magié phosphua (Tén IUPAC) (640)
+ TX, malathion (492) + TX, malonoben (1254) + TX, mazidox (1255) + TX, mecarbam
(502) + TX, mecarphon (1258) + TX, menazon (1260) + TX, mephosfolan (1261) + TX,
thay ngan I clorua (513) + TX, mesulfenfos (1263) + TX, metaflumizon (CCN) + TX,
metam (519) + TX, metam-kali (519) + TX, metam-natri (519) + TX, methacrifos
(1266) + TX, methamidophos (527) + TX, metansulfonyl florua (IUPAC/Tén Tom tt
[6a chat) (1268) + TX, methidathion (529) + TX, methiocarb (530) + TX,
methocrotophos (1273) + TX, methomyl (531) + TX, methopren (532) + TX,
methoquin-butyl (1276) + TX, methothrin (533) + TX, metoxychlor (534) + TX,
metoxyfenozit (535) + TX, metyl bromua (537) + TX, metyl isothioxyanat (543) + TX,
metylcloform [CCN] + TX, metylen clorua [CCN] + TX, metofluthrin [CCN] + TX,
metolcarb (550) + TX, metoxadiazon (1288) + TX, mevinphos (556) + TX, mexacarbat
(1290) + TX, milbemectin (557) + TX, milbemyxin oxim [CCN] + TX, mipafox (1293)
+ TX, mirex (1294) + TX, monocrotophos (561) + TX, morphothion (1300) + TX,
moxidectin [CCN] + TX, naftalofos [CCN] + TX, naled (567) + TX, naphtalen
(TUPAC/Tén Tém tét Héa chét) (1303) + TX, NC-170 (ma phat trién) (1306) + TX, NC-
184 (ma hop chét) + TX, nicotin (578) + TX, nicotin sulfat (578) + TX, nifluridit (1309)
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+ TX, nitenpyram (579) + TX, nithiazin (1311) + TX, nitrilacarb (1313) + TX, phtrc
nitrilacarb 1:1 k&m clorua (1313) + TX, NNI-0101 (ma hop chét) + TX, NNI-0250 (ma
hop chat) + TX, nornicotin (tén truyén thdng) (1319) + TX, novaluron (585) + TX,
noviflumuron (586) + TX, O-5-diclo-4-iodophenyl O-etyl etylphosphonothioat (Danh
phap IUPAC) (1057) + TX, O, O-dietyl O-4-metyl-2-ox0-2H-chromen-7-yl
phosphorothioat (Tén IUPAC) (1074) + TX, O,O-dietyl O-6-metyl-2-propylpyrimidin-
4-yl phosphorothioat (Tén IUPAC) (1075) + TX, 0,0,0',0'-tetrapropyl
dithiopyrophosphat (Tén IUPAC) (1424) + TX, axit oleic (Tén IUPAC) (593) + TX,
omethoat (594) + TX, oxamyl (602) + TX, oxydemeton-metyl (609) + TX, oxydeprofos
(1324) + TX, oxydisulfoton (1325) + TX, pp'-DDT (219) + TX, para-diclobenzen
[CCN] + TX, parathion (615) + TX, parathion-metyl (616) + TX, penfluron [CCN] +
TX, pentaclophenol (623) + TX, pentaclophenyl laurat (T€n IUPAC) (623) + TX,
permethrin (626) + TX, dau hoa (628) + TX, PH 60-38 (ma phat trién) (1328) + TX,
phenkapﬂmn(133O)+-T§(,phenﬁnhrh1(630)%-T?(,phenihoat(63l)%-T§(,phorat(636)—%
TX, phosalon (637) + TX, phosfolan (1338) + TX, phosmet (638) + TX, phosnichlor
(1339) + TX, phosphamidon (639) + TX, phosphin (Tén IUPAC) (640) + TX, phoxim
(642) + TX, phoxim-metyl (1340) + TX, pirimetaphos (1344) + TX, pirimicarb (651) +
TX, pirimiphos-etyl (1345) + TX, pirimiphos-metyl (652) + TX, chit ddng phan
polyclodixyclopentadien (Tén IUPAC) (1346) + TX, polycloterpen (tén truyén thong)
(1347) + TX, kali arsenit [CCN] + TX, kali thioxyanat [CCN] + TX, pralethrin (655) +
TX, prexoxen I [CCN] + TX, prexoxen II [CCN] + TX, prexoxen III [CCN] + TX,
primidophos (1349) + TX, profenofos (662) + TX, profluthrin [CCN] + TX, promaxyl
(1354)*—1?(,pr0naecaﬂ3(1355)4-15(,propaphos(1356)+-T7(,propeuunphos(673)-+
T?(,propoxur(678)ﬁ-T?(,proﬁﬁdaﬁﬁon(1360)4-T§(,proﬂﬂofos(686)4-13(,pnﬂh0a1
(1362) + TX, protrifenbut [CCN] + TX, pymetrozin (688) + TX, pyraclofos (689) + TX,
pyrazophos (693) + TX, pyresmethrin (1367) + TX, pyrethrin I (696) + TX, pyrethrin II
(696) + TX, pyrethrins (696) + TX, pyridaben (699) + TX, pyridalyl (700) + TX,
pyridaphenthion (701) + TX, pyrimidifen (706) + TX, pyrimitat (1370) + TX,
pyriproxyfen (708) + TX, quassia [CCN] + TX, quinalphos (711) + TX, quinalphos-
metyl (1376) + TX, quinothion (1380) + TX, quintiofos (1381) + TX, R-1492 (ma phat
trién) (1382) + TX, rafoxanit [CCN] + TX, resmethrin (719) + TX, rotenon (722) + TX,
RU 15525 (ma phat trién) (723) + TX, RU 25475 (ma pht trién) (1386) + TX, ryania
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(1387) + TX, ryanodin (t€n truyén théng) (1387) + TX, sabadilla (725) + TX, schradan
(1389) + TX, sebufos + TX, selamectin [CCN] + TX, SI-0009 (ma hop chét) + TX, SI-
0205 (ma hop chét) + TX, SI-0404 (ma hop chat) + TX, SI-0405 (ma hop chat) + TX,
silafluofen (728) + TX, SN 72129 (ma phat trién) (1397) + TX, natri arsenit [CCN] +
TX, natri xyanua (444) + TX, natri florua TUPAC/Tén Tém t&t Hoa chat) (1399) + TX,
na&ihexaﬂoﬁhcat(1400)+“FX;nauipenumﬂophenoxﬁ(623)+’PX;nanisdenat(Tén
[UPAC) (1401) + TX, natri thioxyanat [CCN] + TX, sophamit (1402) + TX, spinosad
(737) + TX, spiromesifen (739) + TX, spirotetrmat (CCN) + TX, sulcofuron (746) +
TX, sulcofuron-natri (746) + TX, sulfluramid (750) + TX, sulfotep (753) + TX, sulfuryl
florua (756) + TX, sulprofos (1408) + TX, ddu hic in (758) + TX, tau-fluvalinat (398)
+ TX, tazimcarb (1412) + TX, TDE (1414) + TX, tebufenozit (762) + TX, tebufenpyrad
(763) + TX, tebupirimfos (764) + TX, teflubenzuron (768) + TX, tefluthrin (769) + TX,
temephos (770) + TX, TEPP (1417) + TX, teralethrin (1418) + TX, terbam + TX,
terbufos (773) + TX, tetracloetan [CCN] + TX, tetrachlorvinphos (777) + TX,
tetramethrin (787) + TX, teta-xypermethrin (204) + TX, thiacloprid (791) + TX,
thiafenox + TX, thiamethoxam (792) + TX, thicrofos (1428) + TX, thiocarboxim (1431)
+ TX, thioxyclam (798) + TX, thioxyclam hydro oxalat (798) + TX, thiodicarb (799) +
TX, thiofanox (800) + TX, thiometon (801) + TX, thionazin (1434) + TX, thiosultap
(803) + TX, thiosultap-natri (803) + TX, thuringiensin [CCN] + TX, tolfenpyrad (809)
+ TX, tralomethrin (812) + TX, transfluthrin (813) + TX, transpermethrin (1440) + TX,
triamiphos (1441) + TX, triazamat (818) + TX, triazophos (820) + TX, triazuron + TX,
trichlorfon (824) + TX, trichlormetaphos-3 [CCN] + TX, triclonat (1452) + TX,
trifenofos (1455) + TX, triflumuron (835) + TX, trimethacarb (840) + TX, tripren (1459)
+ TX, vamidothion (847) + TX, vaniliprol [CCN] + TX, veratridin (725 ) + TX, veratrin
(725) + TX, XMC (853) + TX, xylylcarb (854) + TX, YI-5302 (ma hop chat) + TX,
zeta-xypermethrin (205) + TX, zetamethrin + TX, kém phosphua (640) + TX, zolaprofos
(1469) va ZXI 8901 (ma phat trién) (858) + TX, xyantraniliprol [736994-63-19 + TX,
chlorantraniliprol [500008-45-7] + TX, xyenopyrafen [5 60121-52-0] + TX,
xyflumetofen [400882-07-7] + TX, pyrifluquinazon [337458-27-2] + TX, spinetoram
[187166-40-1 + 187166-15-0] + TX, spirotetramat [203313-25-1] + TX, sulfoxaflor
[946578—00-3]%~T§(;ﬂufqnol[704886-18-0]%—T§Q1neperﬂxnhrh1[915288-13-0]+—T§Q
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tetrametylfluthrin [84937-88-2] + TX, triflumezopyrim (duoc boc 16 trong cong bb don
qubc té sb WO 2012/092115) + TX,

chét trir ¢ sén duoc chon tir nhom gdm c6 bis(tributyltin) oxit (Tén IUPAC) (913) +
TX, bromoaxetamit [CCN] + TX, canxi arsenat [CCN] + TX, cloethocarb (999) + TX,
dbng axetoarsenit [CCN] + TX, ddng sulfat (172) + TX, fentin (347) + TX, st phosphat
(tén TUPAC) (352) + TX, metaldehyt (518) + TX, methiocarb (530) + TX, niclosamit
(576) + TX, niclosamit-olamin (576) + TX, pentaclophenol (623) + TX, natri
pentaclophenoxit (623) + TX, tazimcarb (1412) + TX, thiodicarb (799) + TX, tributyltin
oxit (913) + TX, trifenmorph (1454) + TX, trimethacarb (840) + TX, triphenyltin axetat
(Tén IUPAC) (347) va triphenyltin hydroxit (Tén IUPAC) (347) + TX, pyriprol
[394730-71-3] + TX,

thudc trr tuyén tring duge chon tir nhom gdm c6 AKD-3088 (ma hop chét) + TX, 1,2-
dibromo-3-clopropan (IUPAC/Tén Tom tit Héa chat) (1045) + TX, 1,2-diclopropan
(IUPAC/ Tén T6m tit Hoa chét) (1062) + TX, 1,2-diclopropan véi 1,3-diclopropen (Tén
TUPAC) (1063) + TX, 1,3-diclopropen (233) + TX, 3,4-diclotetrahydrothiophen 1,1-
dioxit IUPAC/Tén Tém tat Hoa chét) (1065) + TX, 3-(4-clophenyl)-5-metylrhodanin
(Tén IUPAC) (980) + TX, axit 5-metyl-6-thioxo-1,3,5-thiadiazinan-3-ylaxetic (Tén
[UPAC) (1286) + TX, 6-isopentenylaminopurin (210) + TX, abamectin (1) + TX,
axetoprol [CCN] + TX, alanycarb (15) + TX, aldicarb (16) + TX, aldoxycarb (863) +
TX, AZ 60541 (ma hop chéat) + TX, benclothiaz [CCN] + TX, benomyl (62) + TX,
butylpyridaben + TX, cadusafos (109) + TX, carbofuran (118) + TX, carbon disulfua
(945) + TX, carbosulfan (119) + TX, clopicrin (141) + TX, chlorpyrifos (145) + TX,
cloethocarb (999) + TX, xytokinins (210) + TX, dazomet (216) + TX, DBCP (1045) +
TX, DCIP (218) + TX, diamidafos (1044) + TX, dichlofenthion (1051) + TX, dicliphos
+ TX, dimethoat (262) + TX, doramectin [CCN] + TX, emamectin (291) + TX,
emamectin benzoat (291) + TX, eprinomectin [CCN] + TX, ethoprophos (312) + TX,
etylen dibromua (316) + TX, fenamiphos (326) + TX, fenpyrad + TX, fensulfothion
(1158) + TX, fosthiazat (408) + TX, fosthietan (1196) + TX, furfural [CCN]| + TX, GY-
81 (ma phat trién) (423) + TX, heterophos [CCN] + TX, iodometan (tén IUPAC) (542)
+ TX, isamidofos (1230) + TX, isazofos (1231) + TX, ivermectin [CCN] + TX, kinetin
(210) + TX, mecarphon (1258) + TX, metam (519) + TX, metam-kali (519) + TX,
metam-natri (519) + TX, metyl bromua (537) + TX, metyl isothioxyanat (543) + TX,
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milbemyxin oxim [CCN] + TX, moxidectin [CCN] + TX, ché phém Myrothecium
verrucaria (565) + TX, NC-184 (mé hop chét) + TX, oxamyl (602) + TX, phorat (636)
+ TX, phosphamidon (639) + TX, phosphocarb [CCN] + TX, sebufos + TX, selamectin
[CCN] + TX, spinosad (737) + TX, terbam + TX, terbufos (773) + TX, tetraclothiophen
(IUPAC/ Tén Tom tit Hoa chét) (1422) + TX, thiafenox + TX, thionazin (1434) + TX,
triazophos (820) + TX, triazuron + TX, xylenols [CCN] + TX, YI-5302 (ma hop chét)
va zeatin (210) + TX, fluensulfon [318290-98-1] + TX,

chit trc ché nitrat hoa duoc chon tir nhom céc chét bao gdm kali etylxanthat [CCN] va

nitrapyrin (580) + TX,

chét hoat hoa thye vat duge chon tir nhém gém ¢6 axibenzolar (6) + TX, axibenzolar-S-

metyl (6) + TX, probenazol (658) va chét chiét Reynoutria sachalinensis (720) + TX,

thudc trir chudt duge chon tir nhom gém c6 2-isovalerylindan-1,3-dion (Tén ITUPAC)
(1246) + TX, 4-(quinoxalin-2-ylamino)benzensulfonamit (Tén IUPAC) (748) + TX,
alpha-clohydrin [CCN] + TX, nhdm phosphua (640) + T X, antu (880) + TX, asen oxit
(882) + TX, bari cacbonat (891) -+ TX, bisthiosemi (912) + TX, brodifacoum (89) + TX,
bromadiolon (91) + TX, bromethalin (92) + TX, canxi xyanua (444) + TX, chloraloza
(127) + TX, clophaxinon (140) + TX, cholecanxiferol (850) + TX, coumachlor (1004)
+ TX, coumafuryl (1005) + TX, coumatetralyl (175) + TX, crimidin (1009) + TX,
difenacoum (246) + TX, difethialon (249) + TX, diphaxinon (273) + TX, ergocanxiferol
(301) + TX, flocoumafen (357) + TX, floaxetamit (379) + TX, flupropadin (1183) + TX,
flupropadin hydroclorua (1183) + TX, gamma-HCH (430) + TX, HCH (430) + TX,
hydro xyanua (444) + TX, iodometan (t€n IUPAC) (542) + TX, lindan (430) + TX,
magié phosphua (Tén [UPAC) (640) + TX, metyl bromua (537) + TX, norbormit (1318)
+ TX, phosaxetim (1336) + TX, phosphin (Tén IUPAC) (640) + TX, phospho [CCN] +
TX, pindon (1341) + TX, kali arsenit [CCN] + TX, pyrinuron (1371) + TX, scillirosit
(1390) + TX, natri arsenit [CCN] + TX, natri xyanua (444) + TX, natri floaxetat (735)
+ TX, strychnin (745) + TX, tali sulfat [CCN] + TX, vacfarin (851) va kém phosphua
(640) + TX,

chét hd trg duge chon tr nhom gbm ¢6 2-(2-butoxyetoxy)etyl piperonylat (Tén TUPAC)
(934) + TX, 5-(1,3-benzodioxol-5-yl)-3-hexylxyclohex-2-enon (Tén IUPAC) (903) +
TX, farnesol v6i nerolidol (324) + TX, MB-599 (mé phat trién) (498) + TX, MGK 264
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(ma phat trién) (296) -+ TX, piperonyl butoxit (649) + TX, piprotal (1343) + TX, chét
ddng phan propyl (1358) + TX, 8421 (mé phat trién) (724) + TX, sesamex (1393) + TX,
sesasmolin (1394) va sulfoxit (1406) + TX,

thubc dudi dong vat duge chon tir nhom gdm c6 anthraquinon (32) + TX, chloraloza
(127) + TX, ddng naphthenat [CCN] + TX, dong oxyclorua (171) + TX, diazinon (227)
+TX, dixyclopentadien (tén hoa hoc) (1069) + TX, guazatin (422) + TX, guazatin axetat
(422) + TX, methiocarb (530) + TX, pyridin-4-amin (tén TUPAC) (23) + TX, thiram
(804) + TX, trimethacarb (840) + TX, kém naphthenat [CCN] va ziram (856) + TX,

chét diét virut dugc chon tir nhom céc chét bao gdbm imanin [CCN] va ribavirin [CCN]

+TX,

chét bao vé thuong ton dugc chon tir nhom gdm c6 thily ngén oxit (512) + TX, octhilinon

(590) va thiophanat-metyl (802) + TX,

va cac hop chit hoat tinh sinh hoc dugc chon tir nhém bao gém azaconazol (60207-31-
0] + TX, bitertanol [70585-36-3] + TX, bromuconazol [116255-48-2] + TX,
xyproconazol [94361-06-5] + TX, difenoconazol [1 19446-68-3] + TX, diniconazol
[83657-24-3] + TX, epoxiconazol [106325-08-0] + TX, fenbuconazol [114369-43-6] +
TX, fluquinconazol [136426-54-5] + TX, flusilazol [85509-19-9] + TX, flutriafol
[76674-21-0] + TX, hexaconazol [79983-71-4] + TX, imazalil [35554-44-0] + TX,
imibenconazol [86598-92-7] + TX, ipconazol [125225-28-7] + TX, metconazol
[125116-23-6] + TX, myclobutanil [88671-89-0] + TX, pefurazoat [101903-30-4] + TX,
penconazol [66246-88-6] + TX, prothioconazol [178928-70-6] + TX, pyrifenox [88283-
41-4] + TX, prochloraz [67747-09-5] + TX, propiconazol [60207-90-1] + TX,
simeconazol [149508-90-7] + TX, tebuconazol [107534-96-3] + TX, tetraconazol
[112281-77-3] + TX, triadimefon [43121-43-3] + TX, triadimenol [55219-65-3] + TX,
triflumizol [99387-89-0] + TX, triticonazol [131983-72-7] +TX, anxymidol [12771-68-
5]+ TX, fenarimol [60168-88-9] + TX, nuarimol [63284-71-9] + TX, bupirimat [41483-
43-6] + TX, dimethirimol [5221-53-4] + TX, ethirimol [23 947-60-6] + TX, dodemorph
[1593-77-7] + TX, fenpropidin [67306-00-7] + TX, fenpropimorph [67564-91-4] + TX,
spiroxamin [118134-30-8] + TX, tridemorph [81412-43-3] + TX, xyprodinil [121552-
61-2] + TX, mepanipyrim [110235-47-7] + TX, pyrimetanil [53112-28-0] + TX,
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fénpicknﬂl[74738-17-3]+—T§(,ﬂxwﬁoxonil[131341-86-1]%—T?(,benalaxyl[71626-11—
4] + TX, furalaxyl [57646-30-7] + TX, metalaxyl [57837-19-1] + TX, R-metalaxyl
[70630-17-0]+-Tj(,ofUraxe[58810-48-3]+-T?(,oxadixyl[77732-09-3]4—T7(,ben0rnyl
[17804-35-2] + TX, carbendazim [10605-21-7] + TX, debacarb [62732-91-6] + TX,
fhbeﬂdazol[3878—19-1]%-TT(,ﬂﬁabendazol[148-79—8]%-T?(,chlozohnat[84332-86-5]
+TX, dichlozolin [24201-58-9] + TX, iprodion [36734-19-7] + TX, myclozolin [54864-
61-8]+—T?(,proxynnkkn1[32809-16—8]+—T§(,thﬂozolh1[50471—44-8]*—1?(,boscahd
[188425-85-6] + TX, carboxin [5234-68-4] + TX, fenfuram [24691-80-3] + TX,
ﬂutokuﬁl[66332-96—5]+-T?(,nnepronil[55814—4l-0]%-T?{,oxycarboxh1[5259-88-L]+
TX, penthiopyrad [183675-82-3] + TX, thifluzamit [130000-40-7] + TX, guazatin
[108173-90-6] + TX, dodin [2439-10-3] [112-65-2] (bazo tu do) + TX, iminoctadin
[13516-27-3]%-T?(,azoxysuobhl[131860-33-8]+—T§{,dhnoxys&obhl[149961-52#4]+
TX, enestroburin {Proc. BCPC, Int. Congr., Glasgow, 2003, 1,93} + TX, fluoxastrobin
[361377—29-9]+—T§(,kresoxhnrnuxyl[143390-89—0]+—T?(,nmﬁonﬁnos&obh1[133408-
50-1] + TX, trifloxystrobin [141517-21-7] + TX, orysastrobin [248593-16-0] + TX,
picoxystrobin [117428-22-5] + TX, pyraclostrobin [175013-18-0] + TX, ferbam
[14484-64-1] + TX, mancozeb [8018-01-7] + TX, maneb [12427-38-2] + TX, metiram
[9006-42-2]%—T?(,prophneb[12071-83-9]%—T?(,ﬂﬁran1[137-26-8]%~T?(,zhuﬂ3[12122-
67-7]<+'T)(,zhan1[137-30-4]—+'T)(,captaﬁol[2425-06-1]-+’T)(,Captan‘[133-06-2]-+
TX, dichlofluanid [1085-98-9] + TX, floimit [41205-21-4] + TX, folpet [133-07-3] +
TX, tolylfluanid [731-27-1] + TX, hon hop bordeaux [8011-63-0] + TX, ddng hydroxit
[20427-59-2] + TX, ddng oxyclorua [1332-40-7] + TX, dong sulfat [7758-98-7] + TX,
ddng oxit [1317-39-1] + TX, dong mangan [53988-93-5] + TX, oxin-ddng [10380-28-
6] + TX, dinocap [131-72-6] + TX, nitrothal-isopropyl [10552-74-6] + TX, edifenphos
[17109-49-8]4—T§(,qﬂ0benphos[26087-47-8]%—T?Qisoproﬂﬂolan[50512-35-1]+—T7Q
phosdiphen [36519-00-3] + TX, pyrazophos [13457-18-6] + TX, tolclofos-metyl
[57018-04-9] + TX, axibenzolar-S-metyl [135158-54-2] + TX, anilazin [101-05-3] +
TX, benthiavalicarb [413615-35-7] + TX, blastixidin-S [2079-00-7] + TX,
chinomethionat [2439-01-2] + TX, cloneb [2675-77-6] + TX, clothalonil // 897-45-6] +
TX, xyflufenamid /180409-60-3] + TX, xymoxanil /57966-95-7] + TX, dichlon /117-
80—6]4-T7(,dkﬂoxynnet[139920—32-4]*-17(,dkﬂonnezhl[62865—36¥5]4-17(,dkﬂoran
[99-30-9] + TX, diethofencarb /87130-20-9] + TX, dimethomorph [110488-70-5] +
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TX, SYP-LI90 (Flumorph) /[211867-47-9] + TX, dithianon /334 7-22-6] + TX,
ethaboxam [162650-77-3] + TX, etridiazol [2593-15-9] + TX, famoxadon [131807-57-
3] + TX, fenamidon [161326-34-7] + TX, fenoxanil [115852-48-7] + TX, fentin [668-
34-8] + TX, ferimzon [89269-64-7] + TX, fluazinam [ 79622-59-6] + TX, fluopicolit
[239110-15-7] + TX, flusulfamit [106917-52-6] + TX, fenhexamid [126833-17-8] +
TX, fosetyl-nhdm [39148-24-8] + TX, hymexazol [10004-44-1] + TX, iprovalicarb
[140923-17-7] + TX, IKF-916 (Xyazofamid) [120116-88-3 ]+ TX, kasugamyxin [6980-
18-3] + TX, methasulfocarb [66952-49-6] + TX, metrafenon [220899-03-6] + TX,
penxycuron /66063-05-6] + TX, phthalit [27355-22-2] + TX, polyoxins [11113-80-7]
+ TX, probenazol [27605-76-1] + TX, propamocarb [25606-41-1] + TX, proquinazid
[189278-12-4] + TX, pyroquilon [57369-32-1] + TX, quinoxyfen [124495-18-7] + TX,
quintozen [82-68-8] + TX, luu huynh [7704-34-9] + TX, tiadinil [223580-51-6] + TX,
triazoxit [72459-58-6] + TX, trixyclazol [41814-78-2] + TX, triforin [26644-46-2] +
TX, validamyxin [37248-47-8] + TX, zoxamit (RH7281) [156052-68-5] + TX,
mandipropamid [374726-62-2] + TX, isopyrazam [881685-5 8-1] + TX, sedaxan
[874967-67-6] + TX, axit 3-diflometyl-1-metyl-1H-pyrazol-4-carboxylic  (9-
diclometylen—1,2,3,4—tetrahydro-1,4-metano—naphtalen-5-yl)—amit (dugc boc 10 trong
cong bd don qubc té s6 WO 2007/048556) + TX, axit 3-diflometyl-1-metyl-1H-pyrazol-
4-carboxylic (3',4',5"-triflo-biphenyl-2-yl)-amit (dugc bc 1§ trong cong bb don qubc té
s6 WO  2006/087343) +  TX, [(BS,4R,4aR,68,6aS,12R,12aS,12bS5)-3-
[(xyclopropylcarbonyl)oxy]-  1,3,4,4a,5,6,6a,12,12a, 12b-decahydro-6,12-dihydroxy-
4,6a,12b-trimetyl-11-0x0-9-(3-pyridinyl)-2H,11Hnaphtho[2,1-b]pyrano|[3,4-e|pyran-4-
yl]metyl-xyclopropancarboxylat [915972-17-7] + TX, 1,3,5-trimetyl-N-(2-metyl-1-
oxopropyl)-N-[3-(2-metylpropyl)-4-[2,2,2-triflo-1-metoxy- 1 -(triflometyl)etyl|phenyl]-
1H-pyrazol-4-carboxamit [926914-55-8] + TX, flufiprol [704886-18-0] + TX,
xyclaniliprol [1031756-98-5] + TX, tetraniliprol [1229654-66-3] + TX, guadipyr (dugc
mo ta trong cdng bd don qubc té s6 W02010/060231) + TX va

xycloxaprid (dugc mo ta trong cong b6 don qudc té s6 WO 2005/077934) + TX..

Vién dan trong ngodc don sau thanh phin hoat tinh, vi du /3878-19-1] dé cap dén sé
Dang ky Tom t4t Hoa chit. C4c thanh phan tron duge mo ta trén da duoc biét. Trong d6

cac thanh phan hoat tinhc6 trong "The Pesticide Manual" [The Pesticide Manual - A
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World Compendium; Thirteenth Edition; Editor: C. D. S. Tomlin; The British Crop
Protection Council], ching dugc mo ta trong tai liéu do theo sb dang ky néu trong ngodc
don nhu trén dbi véi hop chéit cu thé; vi dy, hop chét "abamectin" duoc mo ta theo sb
dang ky (1). Trong d6 "[CCN]" duoc bd sung trén day d6i voi hop chét cu thé, hop chit
nghién ctu dugc bao gbm trong "Compendium of Pesticide Common Names", tai liéu
nay c6 thé truy nhap trén internet [A. Wood; Compendium of Pesticide Common Names,
Copyright © 1995-2004]; vi du, hop chét "axetoprol" dugc md tad dia chi internet

http://www.alanwood.net/pesticides/acetoprole.html.

FAu hét céc thanh phan hoat tinh duge md ta trén duge nhic dén & phén trén ctia tai ligu
nay boi cai goi 1a "tén thuong goi", "tén thuong goi theo ISO" hodc "tén thuong goi"
khéc ¢6 lién quan dugc dung trong céc trudong hop riéng. Néu chi dan khong phai 1a "tén
thuong goi", thay vao do ban chét cta chi dan duoc dung duogc dit trong ngodc tron cho
hop chét cu thé; trong trudng hop do, tén [UPAC, tén TUPAC/tén Tom tit Hoa hoc, "tén
hoa hoc", "tén truyén théng", "tén hop chét " hodc "ma phat tridn" dugc st dung. "S6

diing ky CAS" nghia 1a S6 Dang ky Tém tat Hoa hoc.

Hon hop thanh phan hoat tinh cta hop chét c¢6 cong thire I dugc chon tir cic Bang 1 dén
18 va Bang P v6i thanh phan hoat tinh dugc mo ta ¢ trén bao gbm hop chét dugc chon
tir cac Bang 1 dén 18 va Bang P va thanh phdn hoat tinh nhu duge mé ta ¢ trén t6t hon
1a & ty 16 tron tir 100:1 dén 1:6000, ddc biét 1 tir 50:1 dén 1:50, ddc biét hon la ¢ ty 1¢
fir 20:1 dén 1:20, diic biét hon nita 1a tir 10:1 dén 1:10, rét ddc biét la tir 5:1 dén 1:5, uu
tién dic bidt duoc dua ra cho ty 16 tir 2:1 dén 1:2, va ty 1¢ tir 4:1 dén 2:1 duoc vu tién
tuong tu, trén tat ca & ty 1€ béng 1:1, ho#c 5:1, hodc 5:2, hodc 5:3, hodc 5:4, hodc 4:1,
hodc 4:2, hodc 4:3, hodc 3:1, hodc 3:2, hodc 2:1, hodc 1:5, hodc 2:5, hodc 3:5, hodc 4:5,
hodc 1:4, hodc 2:4, hoidc 3:4, hodc 1:3, hodc 2:3, hodc 1:2, hodc 1:600, hodc 1:300, hodc
1:150, hodic 1:35, hodc 2:35, hodc 4:35, hodc 1:75, hodc 2:75, hodc 4:75, hodc 1:6000,
hodc 1:3000, hodc 1:1500, hodc 1:350, hodc 2:350, hodc 4:350, hodc 1:750, hodc 2:750,
hodc 4:750. Ty 1& tron 1a theo khéi lugng.
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Céc hdn hop nhu da dugc md tas trén co thé dugc dung trong phuong phap dé kiém soat
sinh vat gy hai, bao g61n viéc ap dung hop phﬁn ¢6 chira hdn hgp nhu da duge mo tad
trén cho cac sinh vat gy hai hodc mdi truong séng cia ching, loai trir phuong phéap
didu tri co thénguoi hodc dong vat bang phau thuét hodc liéu phép va cac phuong phap

chin doan dugc tién hanh trén co thé nguoi hodc dong vat.

Hon hop chira hop chét c6 cong thirc I duoc chon tir cdc Bang 1 dén 18 va Bang P va
mot hodc nhiéu thanh phﬁn hoat tinh nhu dugc mo ta ¢ trén co thé duogc ap dung, vi du,
& dang "tron s&n" don, & dang hdn hop phun két hop dugc hop thanh tir céc ché phim
riéng r& cla cac thanh phén hoat tinh don, nhu "hén hop tron bé", va ¢ dang str dung két
hop cia thanh ph?m hoat tinh don khi 4p dung theo cach lan luot, tc 12 mot thanh phén
sau thanh phan khac v6i thoi gian ngén hop 1y, nhu vai gio hodc ngay. Thi tu 4p dung
hop chit c¢6 cong thie I dugc chon tr cac Bang 1 dén 18 va Bang P va thanh phan hoat

tinh nhu duwgc mod ta ¢ trén khong phai la thiét yéu dé thuc hién sang ché.

Ché pham theo sang ché c6 thé con chitra chét phu gia cing hodc 1ong khac, nhu chét 6n
dinh, vi du dau thuc vét epoxy hoa hodc khong epoxy hoa (vidu dAu diva, dau hat cai
hodc dau dau nanh epoxy hoa), chét chéng tao bot, vi du dau silicon, chit bao quan, chét
diéu chinh d6 nhot, chat lién két va/hodc chét dinh, phan bén hogc thanh phan hoat tinh
khac dé thu dugc hiéu qua cu thé, vi du chét diét vi Kkhuén, chét diét naim, chét diét tuyén

trung, chét hoat hoa thuc vat, chét trir 6¢ sén hodc chét diét cé.

Céc hop phén theo sédng ché duge didu ché theo cach da biét, khi khong c¢6 chit bd tro,
vi du nhu bing céch nghién, sang va/hodc ép thanh phan hoat tinh rén va trong sy c6
mit cua it nhit 1a mot chit bd trg vi du nhu bang cach tron k§ va/hodc nghién thanh
ph?m hoat tinh v&i chét bd tro (hodc céc chét bd trg). Qua trinh diéu ché nay cia cac hgp
phan va viéc st dung cac hop chét I dé diéu ché cac hop phan nay ciing 12 muyc dich theo

sang ché.
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Phuong phéap ap dung cac hop phén, 12 phuong phép kiém soét cac sinh vat gdy hai cia
céc loai ké trén, vi du nhu phun, tdn nhd, phi bui, quét 1én, trang, ric hodic doi - duge
chon thich hgp v&i muyc dich du dinh cua tinh trang hién truong - va viéc st dyng cac
hop phén dékiém soat cac sinh vat gy hai cua céc loai ké trén 12 muc dich khac theo
sang ché. Cac ty 1¢ ndng do thanh phan hoat tinh dién hinh 1a nim trong khoang tir 0,1
dén 1000 phin triéy, wu tién 1a tir 0,1 dén 500 phan trigu. Ty 1& 4p dung cho mdi hecta
thuong 14 tir 1 dén 2000 g thanh phan hoat tinh cho mdi hecta, cu thé 1a tir 10 dén 1000
g/ha, vu tién 13 tir 10 dén 600 g/ha.

Phuong phép 4p dung dugc uu tién trong linh vyc bao v cdy trdng 1 4p dung cho tan
14 cdy (4p dung cho 14), c6 kha nang lya chon tAn xuét va ty 1& 4p dung dé tranh nguy
hai cua viéc nhiém sinh vat gy hai. Tuy chon, thanh phﬁn hoat tinh c6 thé toi dugc cay
trdng qua hé théng ré (tac dong ngim qua ré), bang cach tudi 1én noi trdng cay véi hop
phan 16ng hodc bang cach két hop thanh phan hoat tinh dué6i dang rin vao noi tréng cdy,
vi du nhu vao dit, vi du nhu dudi dang hat (tng dung qua dat). Trong trudng hop trdng

lGia, cac hat nay c6 thé phan tin vao rudng lua ngép nudc.

Hop chit theo sang ché va ché phdm cua ching con thich hop dé bao vé nguyén lidu
nhan giéng, vi du hat, nhu qua, ct hodc nhén, hodc cay vom, khoi sinh vat gy hai thudc
loai d& cap & trén. VA4t liéu nhan gibng c6 thé duoc xir ly bang hop chat trude khi trong,
vi du hat c6 thé duoc xir Iy trude khi gieo. Ty ¥, hop chét c6 thé duogc 4p dung [én nhan
hat (bao), hodc 1a bang cach ngdm nhén trong ché phim long hodc bang cach ap dung
16p cua ché phdm ran. Ciing c6 thé ap dung cac hop phan khi vat liéu nhén gidng da
duoc trdng trén vi tri d4p dung, vi du nhu vao ranh hat khi gieo. Cac phuong phap xur ly
V4t liéu nhan gidng cdy nay va Vat liéu nhan gibng cdy duoc xir Iy nhu vay la muc dich
khac theo sang ché. Ty 1& xtt Iy chinh ¢6 thé phu thudc vao cdy va loai gy hai/ndm duoc
kiém soét va thong thuong 1a tir 1 dén 200 gam mdi 100 kg hat, t6t hon 1a tir 5 dén 150
gam mdi 100 kg hat, nhu tir 10 dén 100 gam mdi 100 kg hat.

Thuat ngfr hat bao gdm hat va canh gidm cua cdy thudc tat ca cac loai bao gobm nhung

khong gi6i han ¢ hat thét, manh hat, chdi cua ré cdy, hat ngd, ci hanh, qua, than cu, hat
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nho, than ré, canh gidm, canh non dugc chiét va tuong ty va theo mt phuong an vu tién

nghia la hat that.

Sang ché con bao g6m hat dugc bao hodc dugc xir Iy voi hodc chira hop chét ¢ cong
thire I. Thuét ngit "dugc bao hodc duge xu ly véi va/hodc chira" thuong ham y rﬁng
thanh phén hoat tinh la cho hau hét trén bé mit cta hat & thoi diém ap dung, méc du
phan it nhiéu thanh phan hoat tinh c6 thé tham nhdp vao vat liéu hat, phu thuge vao
phuong phép ap dung. Khi san phAm hat nay dugc trdng (lai), c6 thé hap thu thanh phén
hoat tinh. Theo mdt phuong an, sang ché dé xuét vat liéu nhan giéng cdy duoc dinh hop
chét c6 cong thirc (I). Hon nita, sdng ché con dé xuét, ché phdm chira vat liéu nhéan gidng

ciy duoc xtr ly voi hop chét c¢6 cong thire (I).

Xt 1y hat bao gdm tit ca cc ky thuat xir Iy hat thich hop dugc biét dén trong nganh,
nhu 12 boc hat, bao hat, phun hat & dang bui, hat ngdm va tao vién cho hat. Ap dung xur
Iy hat ctia hop chét c6 cong thire (1) ¢6 thé dugc thuc hién boi phuong phdp da biét bat

ky, nhu phun hodc pht bui 1én hat truée khi gieo hodc trong qua trinh gieo/trong hat.

Vi du sinh hoc:
Vi du B1: Hoat tinh chéng lai Spodoptera littoralis (sdu an 14 bong Ai Cép)

Céc dia 14 bong dugc dit trén dia aga trong tdm vi chuén 24 giéng va dugc phun véi
dung dich thir trong nuéc duge diéu ché tir 10'000 phﬁn triéu dung dich géc DMSO. Sau
khi lam khé 14, dia dugc gy hai bing 5 Au tring L1. Cdc mAu dugc danh gid vé ty 18
chét, tac dung khang loai an 14, va sy e ché sinh trudng so voi cac mau khong dugc xit
1y 3 ngay sau khi gy hai. Kiém soat Spodoptera littoralis bang mau thit 1a khi it nhét
mdt trong s ty 18 chét, tac dung khang loai an 14, va su trc ché sinh truéng cao hon mau
khéng dugce xtr ly. Hop chét sau ddy tao ra hiéu qua béng it nhat 80% kiém sodt & it nhét
mét trong ba tidu chi (ty 18 chét, tc dung khang loai an 14 hogc sy e ché sinh trudng)

&ty 18 &p dung bing 200 phan tridu: P1, P4, P5, P8, P9, P10, P12 va P13.

Vi du B2: Hoat tinh chdng lai Spodoptera littoralis (sdu n 14 bong Ai Cép)
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Hop chét thir bang cach hut pipet tir dung dich gbc 107000 phan triéu DMSO vao tAm
24 giéng va trdn v6i aga. Hat gibng cy rau diép duoc cAy trai 1én thach va dia nhiéu 18
nay dugc dong lai bang mot dia khac cling chira thach. Sau 7 ngay, r& cay da hip phu
hop chét va cdy rau diép da moc vao dia nip. L4 cdy rau diép duoc ct ra tir dia nap.
Cho trimg Spodoptera bing pipet qua gify nén bing chat déo trén gidy tham tach gel
4m va day 1én dia. C4c mau dugc déanh gia ve ty 1é chét, tac dung khang loai an 14 va su
Grc ché sinh trudng so voi cac mau khong duge xi Iy sau khi géy hai 6 ngay. Hop chét
sau day tao ra hiéu qua bing it nhét 80% kiém soat & it nhit mot trong ba tiéu chi (ty 18
chét, tac dung khéng loai dn 14 hodc su rc ché sinh truong) & ty 1 4p dung bang 12,5

phén triéu: P1, P4, P9, P12 va P13.

Vi du B3: Hoat tinh chéng lai Plutella xylostella (s&u to)

TAm vi chuén 24 giéng v6i khau phan nhan tao duge xir Iy v6i dung dich tht trong nude
duge didu ché tir dung dich gbc 10°000 phan trigu DMSO bing cach hit pipet. Sau khi
Jam kho, dia duoc gdy hai bing au tring L2 (10 dén 15 Au trong mdi dia). Cdc mau dugce
danh gia ty 1& chét va sy tc ché sinh trudng so v6i cac mau khong dugce xir Iy sau khi
gdy hai 5 ngay. Hop chét sau day tao ra hiéu qua bang it nhit 80% & it nhit mot trong
hai tiéu chi (ty 18 chét hode sy tre ché sinh truéng) & ty 18 4p dung bang 200 phan trigu:

P1, P4, P5, P6, P8, P9, P10, P11, P12 va P13.

Vi du B4: Hoat tinh chdng lai Diabrotica balteata (sdu an ré ngd)

Méam ngd, dugc dit 1én 16p aga trong tAm vi chudn 24 giéng duoc xir Iy bang dung dich
nudc thir nghiém duoc diéu ché tir 10'000 phan tridu dung dich gbc DMSO bang cach
phun. Sau khi lam khd, dfa duoc gdy hai bing 4u tring 1.2 (6 dén 10 4u trung mdi dia).
Céc mau duoc danh gia ty 1€ chét va su Grc ché sinh trudng so véi cac mau khong dugc
xur 1y sau khi gdy hai 4 ngay. Hop chét sau day tao ra hiéu qua béng it nhat 80% & it nhét
mot trong hai ti€u chi (ty 1€ chét hodic su e ché sinh truéng) & ty 1€ ap dung bang 200

phan tri¢u: P1, P4, P5, P6, P8, P9, P10, P11, P12 va P13.

Vi du B5: Hoat tinh chdng lai Myzus persicae (rép dao)
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Céc dia 14 hoa huéng duong dugc dit trén aga trong tdm vi chudn 24 giéng va duogc
phun véi dung dich nudc thir nghiém duoc diéu ché tir 10'000 phan triéu dung dich gdc
DMSO. Sau khi kh, céc dia 14 duoc cho nhiém quén thé rép ¢6 do tudi hdn hop. Céc
mau duoc dénh gié ty 16 chét sau khi gdy nhiém 6 ngay. Hop chit sau déy tao ra it nhét
80% ty 1& chét & ty 18 4p dung bang 200 phan tri¢u: P1, P4, P5, P6, P8, P9, P10, P11,
P12 va P13.

Vi du B6: Hoat tinh chéng lai Myzus persicae(Rép dao)

Céc hop chét thi tir 10'000 phan triéu dung dich gbc DMSO dugc ap dung bang cach
hat pipet vao tim vi chudn 24 giéng va dugc tron voi dung dich sucroza. Bia dugc day
bang tAm Parafilm kéo cang. Gidy nén c6 24 16 dugc dit 1én dia va cdy ddu ha lan bi gy
hai duoc dit truc tiép 1én tAm Parafilm. Dia bi gdy hai dugc ddy bing gidy thim gel va
mdt tAm gidy nén khic va sau d6 dugc up ngugc xubng. Cac mau duge danh gia ty 1&

chét sau khi gdy nhiém 5 ngay.

Céc hop chét sau c6 két qua it nhit 80% ty 1¢ gy chét & ndng do thir nghiém 1a 12 phan

triu: P1.

Vi du B7: Hoat tinh chng lai Bemisia tabaci (bo canh phén hai bong)

Céc dia 14 bong dugc dat trén dia aga trong tdm vi chuén 24 giéng va dugc phun voi
dung dich tht trong nudc dugc didu ché tir 10'000 phan triéu dung dich gbc DMSO. Sau
khi khé, cAc dia 14 duoc cho gay hai béi rudi tring truéng thanh. Cac mau duge kiém
tra 1y 18 chét sau khi 1 6 ngay. Hop chit sau day tao ra it nhat 80% ty 18 chét & ty 1& 4p
dung bing 200 phén trigu: P4, P6, P8, P9, P10, P11, P12 va P13.

Vi du B8: Hoat tinh chdng lai Euschistus heros (Bo xit nau Trung va Nam M)

L4 dau tuong trén aga trong dia vi chuin do 24 giéng duogc phun bang dung dich thir
nghiém trong nudc dugc didu ché tir dung dich dy trit DMSO 10'000 phan triéu. Sau khi
lam khd, gdy nhiém 14 bang nhong N-2. Céc mau dugc danh gia ty 18 chét sau khi gay
nhiém 5 ngay. Hop chét sau day tao ra it nhit 80% ty 1¢ chét o ty 1 ap dung bang 200
phén tri¢u: P1, P4, P5, P6, P8, P9, P10, P11, P12 va P13. |
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Vi du B9: Hoat tinh chdng lai Myzus persicae (Rép dao)

R& cua cdy gidng dau Ha Lan duoc gay nhidm béi quin thé rép & do tudi hdn hop duge
dit truc tiép vao dung dich tht trong nudc dugce didu ché tir dung dich gbc 10°000 phan
fridu DMSO. Céc mAu dugc dénh gia dbi véi ty 16 chét 6 ngay sau khi dat cly gibng vao

dung dich thtr.

Hop chét sau day tao ra it nhét 80% ty 1€ chét & ty 1¢ ap dung béng 24 phﬁn tricu: P9 va
P11.

Vi du B10: Hoat tinh chéng lai Frankliniella occidentalis (bo tri hoa phuong Tay)

Dia 14 huéng duong dugc ddt trén trén aga trong tdm vi chudn 24 giéng va dugc phun
v6i dung dich thir trong nuéce duge diéu ché tr dung dich gdc 107000 phén triu DMSO.
Sau 1am kho dia 14 duoc giy nhidm véi qudn thé Frankliniella & do tudi hon hop. Céc
m3u duoc danh gia ty 16 chét sau khi gay nhidm 7 ngy. Hop chét sau ddy tao ra it nhét
80% ty 1& chét & ty 16 ap dung bing 200 phan triéu: P4, P9, P11 va P13.

Vi du B11: Hoat tinh chdng lai Thrips tabaci (bo trT hanh)

Dia chtra 14 cdy huéng duong dugc dat 1én éga trong dia vi chuin 24 giéng va dugc phun
dung dich thir nghiém trong nu6c duge pha ché tir dung dich gdc 10’00’0 phan tridu
DMSO. Sau khi lam, kho céc dia 14 duoc giy hai bing quan thé bo trf c6 dd tudi hon
hop. Céc mAu duge danh gia ty 1¢ chét sau khi gdy nhiém 6 ngay. Hop chét sau day tao
ra it nhét 80% ty 1¢ chét ¢ ty 18 ap dung bing 200 phén trigu: P9 va P13.

Vi du B12: Hoat tinh chdng lai dedes aegypti (mudi gdy bénh s6t vang)

Céc dung dich thi, 6ty 1€ 4p dung 1a 200ph§n triéu trong etanol, dugc dua vao tAm nubi
cay mo 12 giéng. Khi cin ling dugc lam kho, Aedes aegypti céi trudng thanh ndm, hai
dén ndm ngay tudi dugc thém vao mdi giéng, va dugc duy tri v6i dung dich sucroza
10% trong nut bong gon. Danh gid tac dong danh quy duoc thuc hién mot gio sau khi
dua vao, va ty I¢ chét dugc danh gia & 24 va 48 gio sau khi dua vao. Hop chét sau day

tao ra it nhat 80% kiém soat Aedes aegypti sau 48h va/hogc 24h: P9 va P13.
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Vi du B13: Hoat tinh chbng lai Anopheles stephensi (Mudi truyén bénh s6t rét An Do)

Céac dung dich th{r, ¢ ty 1¢ 4p dung 1a 200 phéan tri¢u trong etanol, dugc dua vao tAm nuoi
chy mo 12 giéng. Khi cin ling duoc lam khod, Anopheles stephensi cai trudng thanh
nam, hai dén nim ngay tudi duge thém vao mdi giéng, va dugc duy trl véi dung dich
sucroza 10% trong nut bong gon. Déanh gid tac dong danh quy duoc thuc hién mot gio
sau khi dua vao, va ty 1¢ chét dugc danh gia & 24 va 48 gio sau khi dua vao. Hop chét
sau tao ra it nhat 80% kidm soat Anopheles stephensi sau 48h va/hodc 24h: P4, P9 va
P13.
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YEU CAU BAO HQ
1. Hop chit c6 cong thirc I
R
/ 1
X

trong do

A la CH hoac N;

Q dugc gén vao vi tri 3 hodc 4; va la C3-Cexycloalkyl, hodc C;-Cexycloalkyl dugc thé
mot 14n hodc nhidu 14n bdi cac nhém thé duge chon tir nhém bao gém halogen, xyano,
C1-Caalkyl, Ci-Cshaloalkyl, C3-Cexycloalkyl, -C(O)OH, —C(O)NHo>, phenyl va phenyl
ma ¢6 thé duge thé mot 1An hogc nhiu 13n béi cdc nhom thé dugc chon tir nhém bao
gém halogen, xyano, C;-Caalkyl, C1-Cshaloalkyl, Ci-Cshaloalkoxy, Ci-Caalkoxy, Ci-
Cshaloalkylsulfanyl, Ci-Cshalo-alkylsulfinyl, C1-Cghaloalkylsulfonyl va —C(O)Ci-
Cshaloalkyl;

X 1a S, SO hoac SO;

R; 12 C1-Caalkyl, Ci-Cshaloalkyl, Cs-Cexycloalkyl, Cs3-Cexycloalkyl-Ci-Caalkyl hodc
C3-Cxycloalkyl dugc thé mét 1n hogc nhiéu lin bdi cac nhém thé duge chon tir nhém

bao gdm halogen, xyano va Ci-Csalkyl; hodc

Ri 1a C;3-Cexycloalkyl-Ci-Caalkyl dugc thé mot 14n hogc nhiéu 1in béi cdc nhém thé

dugce chon tir nhom bao gém halogen, xyano va Ci-Csalkyl; hodc
R; 12 Cs-Cealkenyl, C-Cshaloalkenyl hodc Co-Cealkynyl;

R, 12 halogen, xyano, Ci-Cshaloalkyl hodc Ci-Cshaloalkyl dugc thé boi mot hodc hai

nhom thé duge chon tir nhom bao gdm hydroxyl, metoxy va xyano; hodc

R, 1a Ci-Cshaloalkylsulfanyl, Ci-Cshaloalkylsulfinyl, C1-Cghaloalkylsulfonyl, O(C;-
Cghaloalkyl), hodc —C(O)Ci-Cshaloalkyl; hoac
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Ry 1a C3-Cexycloalkyl ma co thé dugc thé mot 1an hodc nhidu 14n béi cac nhém thé dugc
chon tir nhém bao gbm halogen, xyano va Ci-Caalkyl;

X, 12 0, S hodc NR3, trong d6 Rz 1a hydro, C1-Caalkyl, C2-Cealkenyl, C-Cealkynyl, Ci-
Cyalkoxy-Ci-Csalkyl hodc Cs-Cexycloalkyl; va mubi, chit ddng phan 13p thé, chét déng
phan d6i anh, chét h3 bién va N-oxit chép nhén duge lam hoa chét ndng nghiép cta hop

chét c6 cong thic L.

2. Hop chit ¢6 cong thire I theo diém 1, dugc dai dién béi hop chét c6 cong thic I-1

Ra1
/
Xa1
Ro N
~ N N _q
\N N=

\
(I— 1)9
trong d6 R, va Q nhu dugce xédc dinh theo cong thire I theo diém 1;

Xap 12 S, SO hodc SO»; va

Ra, 12 metyl, etyl, n-propyl, i-propyl hodc xyclopropylmetyl.

3. Hop chéit c6 cong thire I theo diém 1, dugc dai dién béi hop chét c6 cong thic I-2

(1_2):
trong d6 R» va Q nhu dugc xéc dinh theo cong thue I theo diém 1;
Xap 1a S, SO hoac SOy; va

Ray 1a metyl, etyl, n-propyl, i-propyl hodc xyclopropylmetyl.

4. Hop chét c6 cong thire I theo diém 1, duge dai dién boi hop chét c6 cong thire I-3

-128-



41843

R
VAR
Xa3
R, \
Z B 7 N\
\N N\ A=
Q (13),

trong d6 Rz va Q nhu dugc xac dinh theo cong thirc I theo diém 1;
Xaz 13 S, SO hodc SOy; va

Ras 1a metyl, etyl, n-propyl, i-propyl hodc xyclopropylmetyl.

5. Hop chét c6 cong thire I theo diém 1, duoc dai dién badi cac hop chét c6 cong thirc Ta-

1

Ren ‘ N\>_2/—:\>_ .
R
trong do
A 12 CH hoiic N;
X, 1a S hodc SOz;

X3 1a N-(Cq-Caalkyl);
R4 1a C1-Caalkyl;
Rs 1a C1-Cshaloalkyl hodc Ci-Cshaloalkylsulfanyl; va

Qa 14 C3-Cexycloalkyl, hodc Cs-Cexycloalkyl dugc thé mot 1an hodc nhidu 14n boi cac
nhém thé duoc chon tir nhém bao gém halogen, xyano, C;-Caalkyl, C1-Cshaloalkyl, —
C(O)OH va —C(O)NHa.

6. Hop chat c6 cong thie I theo diém 1, dugce dai dién boi cac hop chét c6 cong thirc Ia-

2
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(Ia-2),
trong do
A la CH hodc N;
X4 1a N-(C1-Caalkyl);
Rs 1a C1-Cshaloalkyl hodc Ci-Cshaloalkylsulfanyl; va

Qb 14 C3-Cexycloalkyl, hodc Cs-Cexycloalkyl dugc thé mot 14n bdi nhém thé duoc chon
tir nhém bao gdm xyano, ~C(O)OH va —C(O)NHa.

7. Hop chét co cong thire I theo diém 1, duoc dai dién bdi cac hop chét co cong thtc la-

3

(Ia-3),
trong do

A 1la CH hodc N;

Xop 1a S hodc SO2;

Xsp 1a N-(C1-Caalkyl);

Rap 12 Cy-Caalkyl;

Rsp 1a C1-Cshaloalkyl hodc C1-Cshaloalkylsulfanyl; va
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Qup 12 C3-Cexycloalkyl, hodc C3-Cexycloalkyl duge thé mot 1an hodc nhiéu 14n b4i nhém
thé dugc chon tir nhom bao gbm halogen, xyano, C1-Caalkyl, C1-Cshaloalkyl, -C(O)OH,
—C(O)NH; va phenyl.

8. Hop chét c6 cong thtrc I theo diém 1, dugc dai dién boi cac hop chit co cong thuc Ia-

4

trong do

A 1a CH hodc N;

Xap 1a N-(C1-Caalkyl);

Rep 12 C1-Cshaloalkyl hodc Ci-Cshaloalkylsulfanyl; va

Qup 12 C3-Cexycloalkyl, ho%_ic Cs-Cexycloalkyl duoc thé mot 14n b&i nhom thé duge chon

tir nhém bao gom xyano, —C(O)OH va —C(O)NHo.

9. Hop chit c6 cong thie VI-a

(VI-a),

trong do

A, Q, Xi va Ry nhu dugce xéac dinh theo cong thirc I theo diém 1; va
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Xbso 12 halogen.

10. Hop chit ¢6 cong thirc XV-int

R Q
\ —
A
H A/
NG | N
0
SN N
/
Rs .
(XV-int),

trong do
R1, Ra, R3, X va A nhu duge xdc dinh theo c@r_lg thire I theo diém 1; va

Q la nhom

>

Rooo2

trong d6 Rooo2 12 xyano.

11. Hop phan diét sinh vat gy hai, ma c6 chira it nhét 12 mot hop chat c6 cong thic I
theo diém 1 hodc, khi thich hop, chit hd bién cua ching, trong mdi trudng hop & dang
tu do hodc & dang mudi ¢6 thé sir dung duoc 1am hoa chét nong nghiép, lam thanh phan

hoat tinh va it nhat 1a mot chét phu trg.

12. Phuong phap kiém soat sinh vat gay hai, ma bao gdm bude ding hop phin theo diém
11 cho sinh vét gdy hai hodc moi trudong cta ching ngoai trir phuong phép didu tri cho
co thé nguoi hodc dong vét bang phuong phap phau thuat hogc tri liéu va chén doan

duoc thuc hién trén co thé nguoi hodc dong vat.

13. Phuong phap bao vé vat liéu nhén gidng thuc vat khoi sy tAn cong bdi sinh vat gay
hai, phuong phap nay bao gbm viéc xtr Iy vét liéu nhén gidng hoic dia diém, noi vat liu

nhan gidng duoc trdng, bang hop phan theo diém 11.
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14. V4t liéu nhan giéng thuc vat duge xir Iy bang phuong phép theo diém 13.

15. Hop chit co cong thirc I theo diém 1, dugc chon tir nhém gém:

L2
X N N= N
\ \
N
\

P1

\//

—Zz_Z
Z

F O\\ el O3
/ O/
\ P6 \ ;
) Y
S F Noa
F =
= ] N\ / \ ~ | k / \
X N N= N N\ N=
NT P38 ;

o J
F O’,s F of,S
Fj\q'“\ 7\ il N7
\N N N= S N
\
\ !

P10
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F ,S F 2
N O °
F = IR 7/ \ F = l N\ 7 N\
\N N N= \N N N=
0 0
P11 \ TN P12 \ "o
0
"SJ F O\\>
F__S NO " N o”
|:>r ~ I N 7/ N\ F ~ ‘ \ 7 N\
B L | YT
N .
P13 > P14 ;va

P15
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