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trong do6 cac bién 1a nhu duoc xac dinh trong phan mo ta,
quy trinh va cac hop chat trung gian dé diéu ché ching, ché pham chira chung va viéc st
dung ching lam thudc diét co, tirc 14, dé phong trir cac cdy co hai va phuong phap phong
trur thuc vat khong mong mudn bao gé)m dé cho luong hiru hi€u co6 tac dung diét co cua it
nhat mot hop chit azin c6 cong thirc I tac dong trén cay, hat giong cia chung va/hodc moi
truong séng cua ching.
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Linh vue k§ thuét dwec dé cap

Sang ché lién quan dén céc hop chét azin ¢ cong thirc (I) duge xac dinh
duédi day va viéc st dung chung lam thudc diét co. Ngoai ra, sang ché con dé
cap dén cc ché phdm hoa néng d& bao vé cdy trdng va phuong phap dé phong
trir thue vat khéng mong mudn.
Tinh trang ky thuét cia sang ché

US 3,816,419 mo ta hop chit c6 clu tric tuong tu c6 tac dung diét co
khac v6i sang ché nay.

Tuy nhién, cic dic tinh diét c6 ciia cic hop chat da biét nay ddi véi cac
thue vat c¢6 hai khong phai luc nao cling hoan toan thdéa man.
Ban chét ky thuat cia sang ché

Do d6, muc dich cta sang ché 14 d& xut cac hop chit azin c6 cong thirc
(D) ¢6 tac dung diét cé dwoc cai thién. Cu thé, sang ché d& xudt cac hop chit
azin c6 cong thirc (I) ¢ hoat tinh diét co cao, dac biét ngay ca & ty 1€ ap dung

thap, va du tuong thich véi cdy trong dé sir dung trén quy md thuong mai.

Cac muc dich nay va cac muc dich khac dat dugc boi cac hop chét azin
¢6 cdng thuce (1), duoc x4c dinh dudi ddy, va boi cac mubi thich hop trong nong

nghi¢p cua chung.

Do d6, sang ché dé xuét cac hop chét azin c6 cong thirc (I)
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trong do

A 13 phenyl, duoc thé bang hai &n nam phén tir thé dugc chon tir nhém
gém halogen, CN, NO2, C;-Ces-alkyl, Ci-C¢-haloalkyl,, C2-Cs-alkenyl, C2-Cs-
haloalkenyl, C»;-Cs-alkynyl, C;-Ce-haloalkynyl, OH, C;-Cs-alkoxy, Ci-Ces-
alkylthio, (Ci-Cs-alkyl)sulfinyl, (Ci-Cs-alkyl)sulfonyl, amino, (Ci-Cs-
alkyl)amino, di(C1-Cs-alkyl)amino, (Ci-Ce-alkyl)cacbonyl, (C1-Ce-
alkoxy)cacbonyl;

R! 1a H, CN, Ci-C¢-alkyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy-Ci-Cs-alkyl,
Ci-Ce-alkoxy, (Ci-Ce-alkyl)cacbonyl, (Ci-Cs-alkoxy)cacbonyl, (Ci-Ce-
alkyl)sulfonyl hogc phenylsulfonyl, trong d6 phenyl khong dugc thé hodc duoc
thé bing mot dén nam phn tir thé dwoc chon tir nhém gdm halogen, CN, NO,,
Ci1-Ce-alkyl, C1-Cs-haloalkyl va Ci1-Ce-alkoxy;

R? 1a H, halogen, CN, C;-Ces-alkyl, Ci-Cs-haloalkyl, C»-Cg-alkenyl, Cs-
Ce-alkynyl, C3-Cs-xycloalkyl, C3-Cg¢-xycloalkenyl, OH, C;-Cs-alkoxy hodc Ci-
Ce-alkoxy-Ci-Ce-alkyl;

R? 13 H, halogen, CN, Ci-Cs-alkyl, Ci-Cs-haloalkyl hodc Ci-Ces-alkoxy;
R* 1a H, halogen, CN, C;-Cs-alkyl hodc Ci-Ces-haloalkyl; hodc

R3 va R* cing véi nguyén tir cacbon ma ching gén vao tao thanh gdc
duoc chon tir nhém gdm cacbonyl, C»-Ce-alkenyl, C3-Cg-xycloalkyl, C3-Cg-
xycloalkenyl va heteroxyclyl c6 tir ba dén sau canh, trong d6 C3-Ce-xycloalkyl,
C3-Cs-xycloalkenyl, hoac heteroxyclyl cé tir ba dén sau canh khong duoc thé
hodc dugc thé béng mot dén ba phﬁn tr thé duge chon tir halogen, CN, C1-Cs-
alkyl va Ci-Cg-alkoxy; va

R’ 1a H, CN, C;-Cs-alkyl, C;-Cs-haloalkyl, C1-C6-alkoxy-C1-C6'-alkyl,
Ci-Cs-alkoxy, (Ci-Cs-alkyl)cacbonyl, (Ci-Cs-alkoxy)cacbonyl, (Ci-Ce-
alkyl)sulfonyl hoac phenylsulfonyl, trong d6 phenyl khong dugc thé hozc duoc
thé béng mot dén nam phe‘in tr thé duge chon tir nhém gém halogen, CN, NOa,
C1-Cs-alkyl, C1-Ces-haloalkyl va Ci-Ce-alkoxy;

bao gdm cdc mudi hodc N-oxit duge chap nhan trong ndng nghi€p cua ching.
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Tét hon néu, sang ché d& xuét cac hop chét azin c6 cong thirc (I), trong

do

A 1a 2-flo-phenyl, dugc thé béng mot dén bdn phén t thé duoc chon tir
nhém gdm halogen, CN, NO,, C;-Ce-alkyl, Ci-Cg-haloalkyl, OH, Ci-Cs-
alkoxy, Ci-Cs-alkylthio, (Ci-Cs-alkyl)sulfinyl, (Ci-Cs-alkyl)sulfonyl, amino,
(C1-Cs-alkyl)amino, di(Ci-Cs-alkyl)amino, (Ci-Cs-alkyl)cacbonyl va (Ci-Ce-
alkoxy)cacbonyl;

R! 1a H, CN, Ci-C¢-alkyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy-Ci-Cs-alkyl,
Ci-Cs-alkoxy, (Ci-Ce-alkyl)cacbonyl, (Ci-Cs-alkoxy)cacbonyl, tC1-C6-
alkyl)sulfonyl hodc phenylsulfonyl, trong dé phenyl khong duoc thé hoic duoc
thé bé“lng mot dén nim phén tr thé duge chon tir nhém gém halogen, CN, NOa,
Ci1-Cs-alkyl, C1-Ce-haloalkyl va Ci-Cs-alkoxy;

R? 1a H, halogen, CN, C;-C¢-alkyl, Ci-Cg-haloalkyl, C»-Cs-alkenyl, Cs-
Ce-alkynyl, C3-Cs-xycloalkyl, C3-Cs-xycloalkenyl, OH, C;-C¢-alkoxy hodc Ci-
Ce-alkoxy-C1-Cs-alkyl;

R? 12 H, halogen, CN, C;-C¢-alkyl, C1-Cs-haloalkyl hodc Ci-Ce-alkoxy;
R*1a H, halogen, CN, Ci-Cg-alkyl hodc Ci-Cs-haloalkyl; hodc

R3 va R? cing v6i nguyén tir cacbon ma ching gin vao tao thanh gbe
duoc chon tir nhém gém cacbonyl, C»-Ce-alkenyl, Cs3-C¢-xycloalkyl, C3-Ce-
Xycloalkenyl va heteroxyclyl ¢6 tir ba &n sdu canh, trong d6 C3-Ce-xycloalkyl,
C3-Ce-xycloalkenyl hoac va heteroxyclyl cé tir ba dén sau canh khong duogc thé
hodc dugc thé béng mot dén ba ph?m ttr thé duoc chon tir halogen, CN, C1-Ce-
alkyl va C1-Cs-alkoxy; va

R’ 1a H, CN, C;-C¢-alkyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy-C1-Cs-alkyl,
Ci-Ce-alkoxy, (Ci-Cs-alkyl)cacbonyl, (Ci-Cg-alkoxy)cacbonyl, (Ci-Ce-
alkyl)sulfonyl ho#c phenylsulfonyl, trong d6 phenyl khong dugc thé hodc duoc
thé béng mot dén nim phﬁn tr thé duge chon tir nhém gém halogen, CN, NO,
C1-Ce-alkyl, C1-Cs-haloalkyl va C;1-Cs-alkoxy;
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bao gdm céc mudi hoac N-oxit dugc chap nhédn trong néng nghiép cua

chung.

Sang ché con dé xuit cac ché phim hoa ndng chira it nhit mot hop chat
azin c6 cong thic (I) va chit bd tro thudng dung dé bao ché thudc bao vé thuc

vat.

Sang ché con dé€ xuat viéc st dung cdc hgp chat azin cé cong thic (I)

lam thudc diét co, tac 1a, dé phong trir cac loai thuc vat ¢ hai.

Ngoai ra, sang ché con dé xudt phuong phap dé phong trir thuc vat
khoéng mong mudn trong d6 luong hitu hi€u cé hoat tinh diét c¢d ctia it nhét mot
hop chét azin c6 cong thic (I) dwoc d& cho tic dong 1én ciy, hat gibng cta
ching va/hodc noi sinh séng cua chung. Viéc 4p dung cé thé duoc tién hanh
trudce, trong va/hodc sau khi, t6t hon néu 1a trong va/hodc sau khi, xudt hién céc

loai thuc vat khong mong mudn.

Ngoai ra, sang ché con d& cap dén céc quy trinh va hop chit trung gian

dé diéu ché cac hop chat azin c6 cong thirc (I).

Céc phuong an khac theo sang ché 13 s& 13 rang tir phan yéu cu bao ho,
phin mé ta va phan cac vi du. Can phai hidu ring cac ddu hidu di duoc dé cap
¢ trén va dugc minh hoa thém dudi day cua dbi tuong theo sang ché c6 thé
duoc 4p dung khéng chi trong t6 hop duoc dua ra trong mdi trudng hop cu thé
ma con trong céc td hop khéac, ma khong di tréch khoi pham vi clia sang ché.
MBS ta chi tiét sang ché

Trong ban mé ti nay, thuat ngit "phong trir" va "chdng lai" 13 cac tir
dong nghia.

Trong ban md ta nay, thuat nglt "thuc vat khong mong mudn" va "cac
loai thuc vat ¢ hai" 1a cac tr déng nghia.

Néu céc hop chét azin ¢6 cong thirc (I) nhu dugc md ta & day c6 kha
ning tao thanh céc chit ddng phan hinh hoc, vi du cac chat ddng phan E/Z, ¢
thé st dung ca cac chit ddng phén tinh khiét va hdn hop cia ching, trong ché

phim theo sang ché.
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Néu céc hop chit azin c¢6 cong thic (I) nhu duoc md ta & day c6 mot
hoidc nhidu tAm khéng ddi xtmg va, két qua 13, c6 mit dudi dang chit dong
phén ddi anh hoic chit ddng phan khéng dbi quang, c6 thé sir dung ca cac chit
ddng phan dbi anh va chit ddng phan khong dbi quang tinh khiét va hdn hop

ctia chiing, trong ché phim theo sang ché.

Néu cac hop chit azin c6 cong thic (I) nhu duoc mé ta & ddy c6 nhém
chtic ¢6 thé ion héa duge, ching ciing ¢6 thé duge st dung dudi dang cac mudi
chép nhén dugc trong néng nghiép cia ching. Nhin chung, mudi ctia cac cation
va mudi cong axit ciia c4c axit ma cation va anion cta nd, mdt cich tuong Ung,
khéng 6 anh huong bét loi dén hoat tinh ctia céc hop chét c6 hoat tinh 14 thich
hop.

Céc cation dugc uu tién 13 ion coa kim loai kiém, t6t hon néu 1a cua
lithi, natri va kali, ctia kim loai kiém thd, t6t hon néu 13 ctia canxi va magie, va
cua cac kim loai chuyén tiép, tot hon néu 1a cua mangan, d@)ng, kém va sét,
ngoai ra con k& dén amoni va amoni duoc thé trong d6 mét dén bdn nguyén tir
hydro dugc thay thé biang Ci-Cs-alkyl, hydroxy-Ci-Cs-alkyl, Ci-Cs-alkoxy-Ci-
Cs-alkyl, hydroxy-Ci-Cs-alkoxy-Ci-Cs-alkyl, phenyl hogc benzyl, tt hon néu
la amoni, metylamoni, isopropylamoni, dimetylamoni, diisopropylamoni,
trimetylamoni, heptylamoni, dodexylamoni, tetradexylamoni, tetrametylamoni,
tetractylamoni, tetrabutylamoni, 2-hydroxyetylamoni (mudi olamin), 2-(2-
hydroxyeth-1-oxy)eth-1-ylamoni (mubi diglycolamin), di(2-hydroxyeth-1-yl)-
amoni (mudi diolamin), tris(2-hydroxyetyl)amoni (mudi trolamin), tris(2-
hydroxypropyl)amoni, benzyltrimetylamoni, benzyltrietylamoni, N,N,N-
trimetyletanolamoni (mubi cholin), ngoai ra con k& dén cac ion phosphoni, ion
sulfoni, t5t hon néu 1 tri(Ci-Cs-alkyl)sulfoni, nhu trimetylsulfoni, va ion
sulfoxoni, t6t hon néu 13 tri(Ci-Cs-alkyl)sulfoxoni, va cudi cting, cac mudi ctia

amin da chttc nhu N,N-bis-(3-aminopropyl)metylamin va dietylentriamin.

Anion cuia mudi cOng axit hitu dung chi yeu la clorua, bromua, florua,

iodua, hydrosulfat, metylsulfat, sulfat, dihydrophosphat, hydrophosphat, nitrat,
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bicacbonat, cacbonat, hexaflosilicat, hexaflophosphat, benzoat va ca cac anion

ctia axit C1-Cs-alkanoic, tot hon néu 13 format, axetat, propionat va butyrat.

Céc phuong 4n khac theo sang ché 13 s& 1 rang tir phan yéu ciu bao hé,
phan mé ta va phan c4c vi du. Can phai hiéu ring cic d4u hiéu di duoc d& cap
& trén va duoc minh hoa thém duéi diy ctia dbi twong theo sang ché cé thé
duoc ap dung khéng chi trong 6 hop duoc dua ra trong mdi trudng hop cu thé

ma con trong t0 hgp khic, ma khong di tréch khoi pham vi clia sdng ché.

Céc gbc hiru co néu trong phan dinh nghia ciia cac bién, vi du R! &n R?,
- trong tu nhu thuat nglt halogen — 14 céc thuit nglt chung cho céc liét ké riéng
1& ca cac thanh vién nhém riéng r&. Thuat ngit halogen, trong mdi trudng hop,
dung dé chi flo, clo, brom hodc iot. T4t c& cac mach hydrocacbon, tic 13, tAt ca
cac mach alkyl, haloalkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylsulfinyl,
alkylsulfonyl, (alkyl)amino, di(alkyl)amino c6 thé 1a mach thang hoic mach
nhanh, tién t6 Cy-Cm, trong mdi truong hop, ding dé chi sé luong ngﬁyén t

cacbon c6 thé co trong nhoém.
Vi du vé cac nghia nhu vay la:

- Ci-Csalkyl: vi dy, CHs, CoHs, n-propyl, CH(CHzs)2, n-butyl,
CH(CH3)-C,Hs5, CH>—CH(CH3), va C(CHa)s;

- C1-Ce-alkyl va ca gbc Ci-Ce-alkyl ctia (Ci-Cs-alkyl)cacbonyl, Ci-Ce-
alkyoxy-Ci-Ce-alkyl: Ci-Cy-alkyl nhu da dugce dé cap & trén, va ngoai ra con ké
dén, vi du, n-pentyl, 1-metylbutyl, 2-metylbutyl, 3-metylbutyl, 2,2-
dimetylpropyl, 1-etylpropyl, n-hexyl, 1,1-dimetylpropyl, 1,2-dimetylpropyl, 1-
metylpentyl, 2-metylpentyl, 3-metylpentyl, 4-metylpentyl, 1,1-dimetylbutyl,
1,2-dimetylbutyl, 1,3-dimetylbutyl, 2,2-dimetylbutyl, 2,3-dimetylbutyl, 3,3-
dimetylbutyl, l-etylbutyl,  2-etylbutyl, 1,1,2-trimetylpropyl,  1,2,2-
trimetylpropyl, 1-etyl-1-metylpropyl hodc 1-etyl-2-metylpropyl, t6t horn‘ néu 1a
metyl, etyl, n-propyl, 1-metyletyl, n-butyl, 1,1-dimetyletyl, n-pentyl hodc n-
hexyl;

- C1-Cs-haloalkyl: gbc Ci-Cs-alkyl nhu di dwoc d& cdp & trén ma
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duoc thé mot phén hoac hoan toan béng flo, clo, brom va/hodc iot, vi du,
clometyl, diclometyl, triclometyl, flometyl, diflometyl, triflometyl, cloflometyl,
dicloflometyl, clodiflometyl, brommetyl, iodometyl, 2-floetyl, 2-cloetyl, 2-
brometyl, 2-iodoetyl, 2,2-difloetyl, 2,2,2-trifloetyl, 2-clo-2-floetyl, 2-clo-2,2-
difloetyl, 2,2-diclo-2-floetyl, 2,2,2-tricloetyl, pentafloetyl, 2-flopropyl, 3-
flopropyl, 2,2-diflopropyl, 2,3-diflopropyl, 2-clopropyl, 3-clopropyl, 2,3-diclo-
propyl, 2-brompropyl, 3-brompropyl, 3,3,3-triflopropyl, 3,3,3-triclopropyl,
2,2,3,3,3-pentaflopropyl, heptaflopropyl, 1-(flometyl)-2-floetyl, 1-(clometyl)-2-
cloetyl, 1-(brommetyl)-2-brometyl, 4-flobutyl, 4-clobutyl, 4-brombutyl,
nonaflobutyl, 1,1,2,2,-tetrafloetyl va 1-triflometyl-1,2,2,2-tetrafloetyl;

- C1-Ce-haloalkyl: Ci-Cs-haloalkyl nhu di dwoc dé& cép & trén, va
ngoai ra con ké dén, vi du, S-flopentyl, 5-clopentyl, 5-brompentyl, 5-
iodopentyl, undecaflopentyl, 6-flohexyl, 6-clohexyl, 6-bromhexyl, 6-iodohexyl

va dodexaflohexyl;

- C3-Ce-xycloalkyl: cac hydrocacbon no vong don c6 3 dén 6 canh,
nhu xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl;

- Cy-Ce-alkenyl: vi du, etenyl, I1-propenyl, 2-propenyl,
1-metyletenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1-metyl-1-propenyl, 2-metyl-
1-propenyl, 1-metyl-2-propenyl, 2-metyl-2-propenyl, 1-pentenyl, 2-pentenyl,
3-pentenyl, 4-pentenyl, 1-metyl-1-butenyl, 2-metyl-1-butenyl, 3-metyl-1-
butenyl, 1-metyl-2-butenyl, 2-metyl-2-butenyl, 3-metyl-2-butenyl, 1-metyl-3-
butenyl, 2-metyl-3-butenyl, 3-metyl-3-butenyl, 1,1-dimetyl-2-propenyl, 1,2-
dimetyl-1-propenyl, 1,2-dimetyl-2-propenyl, 1-etyl-1-propenyl, 1-etyl-2-
propenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 1-metyl-1-
pentenyl, 2-metyl-1-pentenyl, 3-metyl-1-pentenyl, 4-metyl-1-pentenyl, 1-
metyl-2-pentenyl, 2-metyl-2-pentenyl, 3-metyl-2-pentenyl, 4-metyl-2-pentenyl,
1-metyl-3-pentenyl, 2-metyl-3-pentenyl, 3-metyl-3-pentenyl, 4-metyl-3-
pentenyl, 1-metyl-4-pentenyl, 2-metyl-4-pentenyl, 3-metyl-4-pentenyl, 4-
metyl-4-pentenyl, 1,1-dimetyl-2-butenyl, 1,1-dimetyl-3-butenyl, 1,2-dimetyl-1-
butenyl, 1,2-dimetyl-2-butenyl, 1,2-dimetyl-3-butenyl, 1,3-dimetyl-1-butenyl,
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1,3-dimetyl-2-butenyl, 1,3-dimetyl-3-butenyl, 2,2-dimetyl-3-butenyl, 2,3-
dimetyl-1-butenyl, 2,3-dimetyl-2-butenyl, 2,3-dimetyl-3-butenyl, 3,3-dimetyl-
1-butenyl, 3,3-dimetyl-2-butenyl, 1-etyl-1-butenyl, 1-etyl-2-butenyl, 1-etyl-3-
butenyl, 2-etyl-1-butenyl, 2-etyl-2-butenyl, 2-etyl-3-butenyl, 1,1,2-trimetyl-2-
propenyl, 1-etyl-1-metyl-2-propenyl, 1-etyl-2-metyl-1-propenyl va 1-etyl-2-
metyl-2-propenyl;

- C3-Ce-xycloalkenyl:  1-xyclopropenyl, 2-xyclopropenyl, 1-
xyclobutenyl, 2-xyclobutenyl, 1-xyclopentenyl, 2-xyclopentenyl,  1,3-
xyclopentadienyl, 1,4-xyclopentadienyl, 2,4-xyclopentadienyl, 1-xyclohexenyl,
2-xyclohexenyl, 3-xyclohexenyl, 1,3-xyclohexadienyl, 1,4-xyclohexadienyl,
2,5-xyclohexadienyl;

- C3-Cg-alkynyl: vi du, 1-propynyl, 2-propynyl, 1-butynyl,
2-butynyl, 3-butynyl, 1-metyl-2-propynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl,
4-pentynyl, 1-metyl-2-butynyl, 1-metyl-3-butynyl, 2-metyl-3-butynyl, 3-metyl-
1-butynyl, 1,1-dimetyl-2-propynyl, 1-etyl-2-propynyl, 1-hexynyl, 2-hexynyl,
3-hexynyl, 4-hexynyl, 5-hexynyl, 1-metyl-2-pentynyl, 1-metyl-3-pentynyl,
1-metyl-4-pentynyl, 2-metyl-3-pentynyl, 2-metyl-4-pentynyl, 3-metyl-1-
pentynyl, 3-metyl-4-pentynyl, 4-metyl-1-pentynyl, 4-metyl-2-pentynyl, 1,1-
dimetyl-2-butynyl, 1,1-dimetyl-3-butynyl, 1,2-dimetyl-3-butynyl, 2,2-dimetyl-
3-butynyl, 3,3-dimetyl-1-butynyl, 1-etyl-2-butynyl, 1-etyl-3-butynyl, 2-etyl-3-
butynyl va 1-etyl-1-metyl-2-propynyl;

- Ci-Cs-alkoxy: vi du, metoxy, etoxy, propoxy, l-metyletoxy
butoxy, 1-metylpropoxy, 2-metylpropoxy va 1,1-dimetyletoxy;

- Ci-Ce-alkoxy va ca gbc Ci-Ce-alkoxy cta (Ci-Ce-
alkoxy)cacbonyl, Ci-Cs-alkoxy-C1-Cs-alkyl: Ci-Cs-alkoxy nhu dd duoc dé cap
& trén, va ngoadi ra, con ké dén, pentoxy, 1-metylbutoxy, 2-metylbutoxy, 3-
metoxylbutoxy, 1,1-dimetylpropoxy, 1,2-dimetylpropoxy, 2,2-dimetylpropoxy,
l1-etylpropoxy, hexoxy, l-metylpentoxy, 2-metylpentoxy, 3-metylpentoxy,
4-metylpentoxy, 1,1-dimetylbutoxy, 1,2-dimetylbutoxy, 1,3-dimetylbutoxy,
2,2-dimetylbutoxy, 2,3-dimetylbutoxy, 3,3-dimetylbutoxy, 1-etylbutoxy,



29895

2-etylbutoxy, 1,1,2-trimetylpropoxy, 1,2,2-trimetylpropoxy, 1-etyl-1-metyl-
propoxy va 1-etyl-2-metylpropoxy.

- C1-Cs-alkylthio: vi du, metylthio, etylthio, propylthio, 1-metyl-
etylthio,  butylthio, 1-metylpropylthio, 2-metylpropylthio va  1,1-
dimetyletylthio;

- C1-Ce-alkylthio: Ci-Cy-alkylthio nhu di dugc d& cép & trén, va
ngoai ra, con ké dén, pentylthio, 1-metylbutylthio, 2-metylbutylthio, 3-
metylbutylthio, 2,2-dimetylpropylthio, 1-etylpropylthio, hexylthio, 1,1-
dimetylpropylthio, 1,2-dimetylpropylthio, 1-metylpentylthio, 2-
metylpentylthio, 3-metylpentylthio, 4-metylpentylthio, 1,1-dimetylbutylthio,
1,2-dimetylbutylthio,  1,3-dimetylbutylthio,  2,2-dimetylbutylthio,  2,3-
dimetylbutylthio, 3,3-dimetylbutylthio, 1-etylbutylthio, 2-etylbutylthio, 1,1,2-
trimetylpropylthio, 1,2,2-trimetylpropylthio, 1-etyl-1-metylpropylthio va 1-
etyl-2-metylpropylthio;

- C1-Ce-alkylsulfinyl (Ci-Cs-alkyl-S(=0)-): z.B. metylsulfinyl,
etylsulfinyl,  propylsulfinyl, 1-metyletylsulfinyl, butylsulfinyl, 1-
metylpropylsulfinyl, 2-metylpropylsulfinyl, 1,1 -dimetyletylsglﬁnyl,
pentylsulfinyl, 1-metylbutylsulfinyl, 2-metylbutylsulfinyl, 3-
metylbutylsulfinyl, 2,2-dimetylpropylsulfinyl, 1-etylpropylsulfinyl, 1,1-
dimetylpropylsulfinyl, 1,2-dimetylpropylsulfinyl, hexylsulfinyl, 1-
metylpentylsulfinyl,  2-metylpentylsulfinyl, 3-metylpentylsulfinyl,  4-
metylpentyl-sulfinyl, 1,1-dimetylbutylsulfinyl, 1,2-dimetylbutylsulfinyl, 1,3-
dimetylbutyl-sulfinyl, 2,2-dimetylbutylsulfinyl, 2,3-dimetylbutylsulfinyl, 3,3-
dimetylbutyl-sulfinyl, 1-etylbutylsulfinyl, 2-etylbutylsulfinyl, 1,1,2-trimetyl-
propylsulfinyl, 1,2,2-trimetylpropylsulfinyl, 1-etyl-1-metylpropylsulfinyl va 1-
etyl-2-metylpropylsulfinyl;

- Ci-Ce-alkylsulfonyl (Ci-Ce-alkyl-S(O)-): vi du, metylsulfonyl,
etylsulfonyl, propylsulfonyl, 1-metyletylsulfonyl, butylsulfonyl, 1-metylpropyl-
sulfonyl, 2-metyl-propylsulfonyl, 1,1-dimetyletylsulfonyl, pentylsulfonyl, 1-
metylbutylsulfonyl, 2-metylbutylsulfonyl, 3-metylbutylsulfonyl, 1,1-dimetyl-
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propylsulfonyl, 1,2-dimetylpropylsulfonyl, 2,2-dimetylpropylsulfonyl, 1-etyl-
propylsulfonyl, hexylsulfonyl, 1-metylpentylsulfonyl, 2-metylpentylsulfonyl,
3-metylpentylsulfonyl, 4-metylpentylsulfonyl, 1,1-dimety1butylsulfonyl, 1,2-
dimetylbutylsulfonyl, 1,3-dimetylbutylsulfonyl, 2,2-dimetylbutylsulfonyl, 2,3-
dimetylbutylsulfonyl, 3,3-dimetylbutylsulfonyl, 1-etylbutylsulfonyl, 2-etyl-
butylsulfonyl, 1,1,2-trimetyl-propylsulfonyl, 1,2,2-trimetylpropylsulfonyl, 1-
etyl-1-metylpropylsulfonyl va 1-etyl-2-metylpropylsulfonyl;

- (C1-Cy-alkyl)amino: vi dy, metylamino, etylamino, propylamino,
1-metyletylamino, butylamino, 1-metylpropylamino, 2-metylpropylamino hodc

1,1-dimetyletylamino;

- (C1-Cs-alkyl)amino: (Ci-Cs-alkylamino) nhu d dugc dé cép &
trén, va ngoai ra, con ké dén, pentylamino, 1-metylbutylamino, 2-metylbutyl-
amino, 3-metylbutylamino, 2,2-dimetylpropylamino, 1-etylpropylamino,
hexylamino, 1,1-dimetylpropylamino, 1,2-dimetylpropylamino, 1-metyl-
pentylamino, 2-metylpentylamino, 3-metylpentylamino, 4-metylpentylamino,
1,1-dimetylbutylamino, 1,2-dimetylbutylamino, 1,3-dimetylbutylamino, 2,2-
dimetylbutylamino,  2,3-dimetylbutyl-amino  3,3-dimetylbutylamino, 1-
etylbutylamino, 2-etylbutylamino, 1,1,2-trimetylpropylamino, 1,2,2-trimetyl-
propylamino, 1-etyl-1-metylpropylamino hodc 1-etyl-2-metylpropylamino;

- di(Ci-Cs-alkyl)amino:  vi du, N,N-dimetylamino, N,N-
dietylamino, N,N-di(1-metyletyl)amino, N,N-dipropylamino, N,N-
dibutylamino, N,N-di(1-metylpropyl)amino, N,N-di(2-metylpropyl)amino,
N,N-di(1,1-dimetyletyl)amino, N-etyl-N-metylamino, N-metyl-N-propylamino,
N-metyl-N-(1-metyletyl)amino, N-butyl-N-metylamino, N-metyl-N-(1-
metylpropyl)amino, N-metyl-N-(2-metylpropyl)amino, N-(1,1-dimetyletyl)-N-
metylamino, N-etyl-N-propylamino, N-etyl-N-(1-metyletyl)amino, N-butyl-N-
etylamino, N-etyl-N-(1-metylpropyl)amino, N-etyl-N-(2-metylpropyl)amino,
N-etyl-N-(1,1-dimetyletyl)amino, N-(1-metyletyl)-N-propylamino, N—b{Jtyl-N-
propylamino,  N-(1-metylpropyl)-N-propylamino, =~ N-(2-metylpropyl)-N-
propylamino, N-(1,1-dimetyletyl)-N-propylamino, N-butyl-N-(1-
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metyletyl)amino, N-(1-metyletyl)-N-(1-metylpropyl)amino, N-(1-metyletyl)-N-
(2-metylpropyl)amino, N-(1,1-dimetyletyl)-N-(1-metyletyl)amino, N-butyl-N-
(1-metylpropyl)amino, = N-butyl-N-(2-metylpropyl)amino, = N-butyl-N-(1,1-
dimetyletyl)amino,  N-(1-metylpropyl)-N-(2-metylpropyl)amino, =~ N-(1,1-
dimetyletyl)-N-(1-metylpropyl)amino hodc N-(1,1-dimetyletyl)-N-(2-
metylpropyl)amino;

- di(C1-Cs-alkyl)amino: di(Ci-Cs-alkyl)amino nhu di dugc dé cap
& trén, va ngoai ra, con ké dén, N-metyl-N-pentylamino, N-metyl-N-(1-
metylbutyl)amino,  N-metyl-N-(2-metylbutyl)amino, = N-metyl-N-(3-metyl-
butyl)amino, N-metyl-N-(2,2-dimetylpropyl)amino, N-metyl-N-(1-
etylpropyl)amino, N-metyl-N-hexylamino, N-metyl-N-(1,1-dimetyl-
propyl)amino, N-metyl-N-(1,2-dimetylpropyl)amino, N-metyl-N-(1-
metylpentyl)amino, N-metyl-N-(2-metylpentyl)amino, N-metyl-N-(3-
metylpentyl)amino, N-metyl-N-(4-metylpentyl)amino, N-metyl-N-(1,1-
dimetylbutyl)amino, N-metyl-N-(1,2-dimetylbutyl)amino, ~N-metyl-N-(1,3-
dimetylbutyl)amino, N-metyl-N-(2,2-dimetylbutyl)amino, N-metyl-N-(2,3-
dimetylbutyl)amino, N-metyl-N-(3,3-dimetylbutyl)amino, N-metyl-N- (1-
etylbutyl)amino, N-metyl-N-(2-etylbutyl)amino, N-metyl-N-(1,1,2-
trimetylpropyl)amino, N-metyl-N- (1,2,2-trimetylpropyl)amino, N-metyl-N-(1-
etyl-1-metylpropyl)amino, N-metyl-N- (1-etyl-2-metylpropyl)amino, N-etyl-N-
pentylamino, N-etyl-N-(1-metylbutyl)amino, N-etyl-N-(2-metylbutyl)amino,
N-etyl-N-(3-metylbutyl)amino, N-etyl-N-(2,2-dimetylpropyl)amino, N-etyl-N-
(1-etylpropyl)amino, N-etyl-N-hexylamino, N-etyl-N-(1,1-
dimetylpropyl)amino,  N-etyl-N-(1,2-dimetylpropyl)amino, =~ N-etyl-N-(1-
metylpentyl)amino, N-etyl-N-(2-metylpentyl)amino, N-etyl-N-(3-
metylpentyl)amino, N-etyl-N-(4-metylpentyl)amino, N-etyl-N-(1,1-
dimetylbutyl)amino, N-etyl-N-(1,2-dimetylbutyl)amino, N-etyl-N-(1,3-
dimetylbutyl)amino, N-etyl-N-(2,2-dimetylbutyl)amino, N-etyl-N-(2,3-
dimetylbutyl)amino, N-etyl-N-(3,3-dimetylbutyl)amino, N-etyl-N-(1-
etylbutyl)amino, N-etyl-N-(2-etylbutyl)amino, N-etyl-N-(1,1,2-
trimetylpropyl)amino, N-etyl-N-(1,2,2-trimetylpropyl)amino, N-etyl-N-(1-etyl-
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1-metylpropyl)amino, N-etyl-N-(1-etyl-2-metylpropyl)amino, N-propyl-N-
pentylamino, N-butyl-N-pentylamino, N,N-dipentylamino, N-propyl-N-
hexylamino, N-butyl-N-hexylamino, N-pentyl-N-hexylamino hodc N,N-

dihexylamino;

- heteroxyclyl c6 tir ba dén sau canh: hydrocacbon no hoic chua no
mot phin vong don ¢ ba dén sdu canh nhu di dugc dé cdp & trén ma, ngoai
nguyén tir cacbon, chira mot hodc hai nguyén tir khac loai duoc chon tir O, S va

N;

vi dy, 2-oxiranyl, 2-oxetanyl, 3-oxetanyl, 2-aziridinyl, 3-thietanyl, 1-

azetidinyl, 2-azetidinyl,

vi du, 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-tetrahydrothienyl, 3-
tetrahydrothienyl,  2-pyrolidinyl,  3-pyrolidinyl,  3-isoxazolidinyl, 4-
isoxazolidinyl, 5-isoxazolidinyl, 3-isothiazolidinyl, 4-isothiazolidinyl, 5-
isothiazolidinyl,  3-pyrazolidinyl, 4-pyrazolidinyl, 5-pyrazolidinyl, 2-
oxazolidinyl, 4-oxazolidinyl, 5-oxazolidinyl, 2-thiazolidinyl, 4-thiazolidinyl, 5-
thiazolidinyl, 2-imidazolidinyl, 4-imidazolidinyl;

vi du, 2,3-dihydrofur-2-yl, 2,3-dihydrofur-3-yl, 2,4-dihydrofur-2-yl, 2,4-
dihydrofur-3-yl, 2,3-dihydrothien-2-yl, 2,3-dihydrothien-3-yl, 2,4-
dihydrothien-2-yl,  2,4-dihydrothien-3-yl, 4,5-dihydropyrol-2-yl,  4,5-
dihydropyrol-3-yl,  2,5-dihydropyrol-2-yl,  2,5-dihydropyrol-3-yl,  4,5-
dihydroisoxazol-3-yl, 2,5-dihydroisoxazol-3-yl, 2,3-dihydroisoxazol-3-yl, 4,5-
dihydroisoxazol-4-yl, 2,5-dihydroisoxazol-4-yl, 2,3-dihydroisoxazol-4-yl, 4,5-
dihydroisoxazol-5-yl, 2,5-dihydroisoxazol-5-yl, 2,3-dihydroisoxazol-5-yl, 4,5-
dihydroisothiazol-3-yl, 2,5-dihydroisothiazol-3-yl, 2,3-dihydroisothiazol-3-yl,
4,5-dihydroisothiazol-4-yl, 2,5-dihydroisothiazol-4-yl, 2,3-dihydroisothiazol-4-
yl,  4,5-dihydroisothiazol-5-yl,  2,5-dihydroisothiazol-5-yl,  2,3-dihydro-
isothiazol-5-yl, 2,3-dihydropyrazol-2-yl, 2,3-dihydropyrazol-3-yl, 2,3-dihydro-
pyrazol-4-yl,  2,3-dihydropyrazol-5-yl, 3,4-dihydropyrazol-3-yl, 3,4-
dihydropyrazol-4-yl, 3,4-dihydropyrazol-5-yl, 4,5-dihydropyrazol-3-yl, 4,5-
dihydropyrazol-4-yl, 4,5-dihydropyrazol-5-yl, 2,3-dihydroimidazol-2-yl, 2,3-

-13-



29895

dihydroimidazol-3-yl, 2,3-dihydroimidazol-4-yl, 2,3-dihydroimidazol-5-yl, 4,5-
dihydroimidazol-2-yl, 4,5-dihydroimidazol-4-yl, 4,5-dihydroimidazol-5-yl, 2,5-
dihydroimidazol-2-yl, 2,5-dihydroimidazol-4-yl, 2,5-dihydroimidazol-5-yl, 2,3-
dihydrooxazol-3-yl, 2,3-dihydrooxazol-4-yl, 2,3-dihydrooxazol-5-yl, 3,4-
dihydrooxazol-3-yl, 3,4-dihydrooxazol-4-yl, 3,4-dihydrooxazol-5-yl, 2,3-
dihydrothiazol-3-yl, 2,3-dihydrothiazol-4-yl, 2,3-dihydrothiazol-5-yl, 3,4-
dihydrothiazol-3-yl, 3,4-dihydrothiazol-4-yl, 3,4-dihydrothiazol-5-yl; 3,4-
dihydrothiazol-2-yl, 3,4-dihydrothiazol-3-yl, 3,4-dihydrothiazol-4-yl;

vi du, 2-piperidinyl, 3-piperidinyl, 4-piperidinyl, 1,3-dioxan-2-yl, 1,3-
dioxan-4-yl, 1,3—dioxan—5-yl, 1,4-dioxan-2-yl, 1,3-dithian-2-yl, 1,3-dithian-4-
yl, 1,4-dithian-2-yl, 1,3-dithian-5-yl, 2—tetrahydropyranyl, 3-tetrahydropyranyl,
4-tetrahydropyranyl, 2-tetrahydrothiopyranyl, 3-tetrahydrothiopyranyl, 4—
tetrahydro-thiopyranyl, 3-hexahydropyridazinyl, 4-hexahydropyridazinyl, 2-
hexahydropyrimidinyl, 4-hexahydropyrimidinyl, 5-hexahydropyrimidinyl, 2-
piperazinyl,  tetrahydro-1,3-oxazin-2-yl,  tetrahydro-1,3-oxazin-6-yl,  2-
morpholinyl, 3-morpholinyl;

vi du, 2H-pyran-2-yl, 2H-pyran-3-yl, 2H-pyran-4-yl, 2H-pyran-5-yl, 2H-
pyran-6-yl, 3,6-dihydro-2H-pyran-2-yl,  3,6-dihydro-2H-pyran-3-yl, = 3,6-
dihydro-2H-pyran-4-yl, 3,6-dihydro-2H-pyran-5-yl, 3,6-dihydro-2H-pyran-6-
yl, 3,4-dihydro-2H-pyran-3-yl, 3,4-dihydro-2H-pyran-4-yl, 3,4-dihydro-2H-
pyran-6-yl, 2H-thiopyran-2-yl, 2H-thiopyran-3-yl, 2H-thiopyran-4-yl, 2H-
thiopyran-5-yl, 2H-thiopyran-6-yl, 5,6-dihydro-4H-1,3-0xazin-2-yl;

Céc phuong an dugc uu tién theo sang ché néu dudi day can duoc hicu

1a duoc vu tién mdt cach doc 1ap véi nhau hodc khi két hop véi nhau.

Theo phuong an dugc wu tién theo sang ché, ciing dugc wu tién 14 céc
hop chét azin c6 cong thic (1), trong d6 céc bién, mot cach doc 1ap véi nhau

hodc khi két hop véi nhau, c6 cc nghia sau ddy:

Puoc uu tién 13 cac hop chét azin c¢6 cong thirc (I), trong d6
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A 1a phenyl, duoc thé bing hai dén nam phan tir thé dugc chon tir nhém
gém halogen, CN, NO», C;-Cs-alkyl, C;1-Cs-haloalkyl, OH, C;-Ce-alkoxy, Ci-
Ce-alkylthio, (Ci-Ce-alkyl)sulfinyl, (Ci-Cs-alkyl)sulfonyl, amino, (Ci-Ce-
alkyl)amino, di(Ci-Cs-alkyl)amino, (Ci-Ce-alkyl)cacbonyl, (C1-Ce-
alkoxy)cacbonyl;

dugc dic biét uu tién la phenyl, duogc thé béng hai dén nim pha‘in tlr thé
duoc chon tir nhém gém halogen, CN, C;-C¢-alkyl va Ci-Cg-alkoxy;

cu thé duoc wu tién néu dugc chon tir halo gen va CN;

cu thé cling dugc uu tién néu duoc chon tir nhém gém F, Cl, CN va
CHs;

duoc dic biét wu tién néu duoc chon tir nhém gdm F, Cl va CN;

dic biét duoc wu tién 1a phenyl, dugc thé bing hai dén bén phan tir thé
duogc chon tir nhém gém halogen, CN, NO,, C1-Cs-alkyl, C1-Cs-haloalkyl, OH,
Ci-Ce-alkoxy, Ci-Cs-alkylthio, (Ci-Ce-alkyl)sulfinyl, (C;-Ces-alkyl)sulfonyl,
amino, (C1-Cs-alkyl)amino, di(Ci-Ce-alkyl)amino, (C;-Cs-alkyl)cacbonyl, (Ci-
Cs-alkoxy)cacbonyl; ‘

cu thé duoc wu tién néu duoc chon tir nhém gém halogen, CN, C1-Ce-
alkyl va C;-Cs-alkoxy;

dic biét duoc wu tién néu duge chon tir halogen va CN;

cling dac biét dugc uu tién néu duoc chon tir nhom gém F, Cl, CN va
CHs;

wu tién hon nita néu duge chon tir nhém gém F, Clva CN;

duge wu tién hon nira 14 phenyl, dwoc thé bang hai phan tir thé duoc
chon tir nhém gém halogen, CN, NO,, Ci-Cg¢-alkyl, C;-C¢-haloalkyl, OH, C;-
Ce-alkoxy, Ci-Cs-alkylthio, (Ci-Ce-alkyl)sulfinyl, (Ci-Cs-alkyl)sulfonyl,
amino, (Ci-Ce-alkyl)amino, di(Ci-Cs-alkyl)amino, (C1-Cs-alkyl)cacbonyl, (Ci-
Cs-alkoxy)cacbonyl;
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cu thé duoe wu tién néu duoc chon tir nhém gém halogen, CN, C;-Ce¢-
alkyl va C1-Ce-alkoxy; '

dic biét duge vu tién néu duoc chon tir halogen va CN;

cling dac biét dugc wu tién néu duoc chon tir nhém gém F, Cl, CN va
CHg;

wu tién hon nita néu dugc chon tir nhém gém F, ClvaCN;

cling dugc wu ti€n hon nita 14 phenyl, duoc thé bﬁng ba phﬁn ttr thé duge
chon tir nhém gdm halogen, CN, NO,, C;-Ce-alkyl, Ci-Cg-haloalkyl, OH, Ci-
Ce¢-alkoxy, Ci-Cs-alkylthio, (Ci-Cs-alkyl)sulfinyl, (Ci-Ce-alkyl)sulfonyl,
amino, (Ci-Ce-alkyl)amino, di(C1-Cs-alkyl)amino, (C;-Cs-alkyl)cacbonyl, (Ci-
Ce-alkoxy)cacbonyl;

cu thé dugc wu tién néu duoc chon tir nhém gém halogen, CN, C;-Ce¢-

alkyl va Ci-Ce-alkoxy;
dic biét duge vu tién néu duge chon tir halogen va CN;

cling dac biét duoc uu tién néu duge chon tir nhém gébm F, Cl, CN va
CHs;

wu tién hon nita néu duge chon tir nhém gém F, Clva CN;

cling dugc uu ti€n hon nira 1a phenyl, dugc thé bing bén phan tir thé
duoc chon tir nhém gém halogen, CN, NO,, Ci-Cs-alkyl, C1-Cg-haloalkyl, OH,
Ci-Ce-alkoxy, Ci-Cs-alkylthio, (Ci-Cs-alkyl)sulfinyl, (Ci-Cs-alkyl)sulfonyl,
amino, (Ci-Ces-alkyl)amino, di(Ci-Ce-alkyl)amino, (Ci-Cs-alkyl)cacbonyl, (Ci-
Ce-alkoxy)cacbonyl;

cu thé dugce wu tién néu duoc chon tir nhém gém halogen, CN, C;-Cs-

alkyl va C;-Cg-alkoxy;
dac biét dugc uvu tién néu duoc chon tir halogen va CN;

cling ddc bi¢t duge uu tién néu duoc chon tir nhém gém F, CI, CN va

CHs;
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wu tién hon nita néu duoc chon tir nhém gém F, Clva CN.
Ciing duoc wu tién 13 cdc hop chat azin ¢ cong thirc (I), trong d6

Ala

(A1)

trong do

R?* va R® d6c 1ap vdi nhau la halogen, CN, NO, C;-C¢-alkyl, Ci-Ce-
haloalkyl, OH, C;-C¢-alkoxy, Ci-Cs-alkylthio, (Ci-Ces-alkyl)sulfinyl, (Ci-Ce-
alkyl)sulfonyl, amino, (C;-C¢-alkyl)amino, di(Ci-Cs-alkyl)amino, (Ci-Ce-
alkyl)cacbonyl, (Ci-Ces-alkoxy)cacbonyl; va

RP, R¢ va R¢ d6c 14p v6i nhau 1a hydro, halogen, CN, NO2, C-Cs-alkyl,
Ci1-Ce-haloalkyl, OH, C1-Cs-alkoxy, Ci1-Ce-alkylthio, (Ci-Cg-alkyl)sulfinyl, (Ci-
Ce-alkyl)sulfonyl, amino, (Ci-Cs-alkyl)amino, di(Ci-Cs-alkyl)amino, (Ci-Ce-
alkyl)cacbonyl, (C;-Cg-alkoxy)cacbonyl;

cu thé duoc uvu tién néu R? va R® doc 18p véi nhau 14 halogen, CN, Ci-
Ce-alkyl hodc C;-Cs-alkoxy; va

RP, R¢ va R¢ d6c 14p véi nhau 1a hydro, halogen, CN, NO,, C;-Cs-alkyl,
C1-Cs-haloalkyl hodc Ci-Cg-alkoxy;

dic biét duoc vu tién néu R? va R doc 18p v6i nhau 1a halogen hoédc CN;
va

RP, R¢ va RY d6c 14p véi nhau 1a hydro, halogen, CN, Ci-Cs-alkyl hodc
C1-Ce-alkoxy;

duogc uvu tién hon nita néu R? va R 13 halo gen; va

R®, R® va R¢ doc 14p véi nhau 12 hydro, halogen hodc CN;

dac biét dugce uu tién néu R? va R® 13 halogen; va
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RP, R°® va R¢ 1 hydro;

cling dic biét duoc vu tién néu R% R®, RY va R® 13 halogen; va

R° hydro;

cling dic biét dugc vu tién néu R? R, R¢, RY va R 1a halogen.
Ciing dugc uu tién 1a cac hop chét azin c¢6 cong thire (I), trong d6

Ala

trong d6  R?la halogen hodc CN;
R® va R41a H, halogen hodc CN;
R°1a H hodc halogen;
R¢ 13 halogen, CN hodc Ci-Ce-alkyl;

cu thd duge wu tién néu R? 14 halogen; R® R° va RY 1a H hodc halogen;

va R® la halogen hodc CN;

dac biét duoc uu tién néu R?, R®, R4 va R 13 halogen; va R° 12 H hodc

halogen;

duoc wu tién hon nita néu R?, R®, R4 va R® 1a F; va R® 1a H hozc F.

Dic biét duge uu tién 1a cac hop chét azin c6 cbng thic (I), trong d6 A

duoc chon tir nhém gdm (A.1.1), (A.1.2) va (A.1.3);

wu tién hon nita néu duoc chon tir nhém gdm (A.1.2) va (A.1.3);
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(A1.1) (A.1.2) (A1.3)

trong do

R? va R® doc 14p véi nhau 1a halogen, CN, NO», Ci-Ce-alkyl, Ci-Ce-
haloalkyl, OH, Ci-Cs-alkoxy, Ci-Cs-alkylthio, (Ci-Cs-alkyl)sulfinyl, (Ci-Ce-
alkyl)sulfonyl, amino, (Ci-Cs-alkyl)amino, di(Ci-Ce-alkyl)amino, (C1-Cs-
alkyl)cacbonyl, (C1-Cs-alkoxy)cacbonyl; va

R® va RY dbc 1ap vé6i nhau 1a halogen, CN, NOa, Ci-Cs-alkyl, C1-Ce-
haloalkyl, OH, Ci-Ce-alkoxy, Ci-Cs-alkylthio, (Ci-Ce-alkyl)sulfinyl, (Ci-Ce-
alkyl)sulfonyl, amino, (Ci-Cs-alkyl)amino, di(Ci-Ce-alkyl)amino, (Ci-Cs-
alkyl)cacbonyl, (Ci-Ce-alkoxy)cacbonyl;

cu thé duoc wu tién néu R? va R® doc 14p véi nhau 1a halogen, CN, Ci-
Cg-alkyl hodc Ci-Ce-alkoxy; va R va R¢ doc l1ap v6i nhau 1 halogen, CN, NOo,
C1-Ce-alkyl, C1-Cg-haloalkyl hodc Ci-Cs-alkoxy;

dac biét dugc uu tién néu R? va R doc 1ap v6i nhau halogen hodc CN;
va RP va R4 @oc 14p vé6i nhau 13 halogen, CN, Ci-Cs-alkyl hodc Ci-Cs-alkoxy;

duoc uu tién hon nita néu R? va R® 14 halogen; va R® va R? doc 1ap vei
nhau la halogen hodc CN;

dic biét duge wu tién néu R? R, RY va R® 13 halogen.

Ciing ddc biét dugc uu tién 1a cac hop chét azin ¢6 cong thic (I), trong

do:
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Ala

¢ (A.1.1)

trong d6 R?, R, RY va R® ¢6 cac nghia, cu thé 14 cac nghia dugc uu tién,
nhu dugce xac dinh trén day.

Cling dac biét dugc uu tién la cac hop chét azin ¢6 cong thirc (I), trong
do

Ala

(A1.2)

trong d6 R?, R va R¢ ¢6 céc nghia, cu thé 14 c4c nghia dwoc wu tién, nhu
duoc xac dinh trén day.

Cling dac biét dugc vu tién 1a cac hop chét azin c6 cong thuc (I), trong
dé

Ala

(A1.3)

H e \

R
trong d6 R? va R® c6 cac nghia, cu thé 14 cac nghia dugc wu tién, nhu
duoc xac dinh trén day.
Ciing dugc uu tién la cac hop chét azin ¢6 cong thire (I), trong d6 -

A 14 2-flo-phenyl, duoc thé bing mot dén bdn phan tir thé duoc chon tir
nhém gém halogen, CN, NOz, Ci-Ce-alkyl, Ci-Ce-haloalkyl, OH, C1-Ce-
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alkoxy, Ci-Cs-alkylthio, (Ci-Ce-alkyl)sulfinyl, (Ci-Cs-alkyl)sulfonyl, amino,
(C1-Cg-alkyl)amino, di(Ci-Ce-alkyl)amino, (Ci-Cs-alkyl)cacbonyl va (Ci-Ce-
alkoxy)cacbonyl;

cu thé duoc wu tién 14 2-flo-phenyl, duoc thé bang mot dén bén phén tir

thé duge chon tir nthém gdm halogen, CN, C;-Ce-alkyl va Ci-Cg-alkoxy;
cu thé duoc wu tién néu dugc chon tir halogen va CN;

cu thé cling dugc uu tién néu duoc chon tir nhém gém F, CI, CN va
CHs;

diic biét duge wu tién néu duoc chon tir nhém gém F, Cl va CN;

dic biét duoc uu tién 1a 2-flo-phenyl, duoc thé bang mot dén ba phan tir
thé duoc chon tir nhém gém halogen, CN, NO, C1-Cs-alkyl, Ci-Cs-haloalkyl,
OH, Ci-Ce-alkoxy, Ci-Cs-alkylthio, (Ci-Cs-alkyl)sulfinyl,  (Ci-Ce-
alkyl)sulfonyl, amino, (Ci-Cs-alkyl)amino, di(Ci-Ce-alkyl)amino, (Ci-Ce-
alkyl)cacbonyl va (C;-Cg-alkoxy)cacbonyl;

cu thé duoc wu tién néu duge chon tir nhém gém halogen, CN, C;-Ce-

alkyl va C1-Ce-alkoxy;
dic biét duoc wu tién néu duge chon tir halogen va CN;

cling dac biét dugc uu tién néu duoc chon tir nhém gém F, Cl, CN va
CHs;

wu tién hon nita néu duoc chon tir nhém gém F, Clva CN;

dugc uu tién hon nita 1a 2-flo-phenyl, dugc thé béng mot phén tr thé
duoc chon tir nhom gém halogen, CN, NOa, C1-Cs-alkyl, C1-C¢-haloalkyl, OH,
C1-Ce-alkoxy, Ci-Ce-alkylthio, (Ci-Ce-alkyl)sulfinyl, (Ci-Ce-alkyl)sulfonyl,
amino, (Ci-Cs-alkyl)amino, di(Ci-Cs-alkyl)amino, (C1-C6-aﬂ<yl)cacbohyl va
(Ci-Cs-alkoxy)cacbonyl;

cu thé duoc wu tién néu duoc chon tir nhém gém halogen, CN, C;-Ce-

alkyl va Ci-Cg-alkoxy;

dac biét duoc uu tién néu dugc chon tir halogen va CN;
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cling dac bi¢t duge uu tién néu dugc chon tir nhém gém F, Cl, CN va

CHs;
wu tién hon nita néu dugce chon tr nhém gém F, Clva CN;

cling dugc vu tién hon nita 1a 2-flo-phenyl, duoc thé bang hai phan tir
thé duoc chon tir nhom gém halogen, CN, NO,, Ci-C¢-alkyl, C1-Ce-haloalkyl,
OH, Ci-Cg-alkoxy, Ci-Cs-alkylthio, (Ci-Ce-alkyDsulfinyl,  (Ci-Ce-
alkyl)sulfonyl, amino, (Ci-Ce¢-alkyl)amino, di(Ci-Ce-alkyl)amino, (Ci-Ce-
alkyl)cacbonyl va (Ci-Ce-alkoxy)cacbonyl;

cu thé duoc wu tién néu duge chon tir nhém gém halogen, CN, C;-Ce-

alkyl va C;-Cs-alkoxy;
duoc dic biét vu tién néu duogc chon tir halogen va CN;

cling dugc dédc biét uu tién néu duoc chon tir nhém gém F, CL, CN va

CHs;
wu tién hon nita néu dugce chon tir nhém gém F, Clva CN;

cling duogc uu tién hon nita la 2-flo-phenyl, dugc thé bing ba phan tir thé
duoc chon tir nhém gém halogen, CN, NO,, C;-Cg-alkyl, C1-Cg¢-haloalkyl, OH,
Ci-Cs-alkoxy, Ci-Cg-alkylthio, (Ci-Ce-alkyl)sulfinyl, (Ci-Ce-alkyl)sulfonyl,
amino, (Ci-Cs-alkyl)amino, di(Ci-Cs-alkyl)amino, (Ci-Ce-alkyl)cacbonyl va
(C1-Ce-alkoxy)cacbonyl;

cu thé duge wu tién néu duoc chon tir nhém gém halogen, CN, C;-Ce¢-

alkyl va Ci-Ce-alkoxy;

duoc dic biét vu tién néu duoc chon tir halogen va CN;

cling dugc dédc biét vu tién néu duge chon tir nhém gém F, Cl, CN va
CHs;

wu tién hon nita néu duge chon tir nhém gém F, Cl va CN.

Ciing dugc vu tién la cac hop chét azin c6 cong thire (I), trong d6

Ala
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(A1a)

trong do

R? 1a halogen, CN, NO,, Ci-C¢-alkyl, Ci-C¢-haloalkyl, OH, C;-Ce-
alkoxy, Ci-Cs-alkylthio, (Ci-Cs-alkyl)sulfinyl, (Ci-Cs-alkyl)sulfonyl, amino,
(Ci-Cg-alkyl)amino, di(C1-Cs-alkyl)amino, (Ci-Cs-alkyl)cacbonyl, (Ci-Ce-

alkoxy)cacbonyl; va

RP, R¢ va R¢ doc 14p véi nhau 13 hydro, halogen, CN, NO,, C-Cs-alkyl,
C1-Cs-haloalkyl, OH, Ci-Ce-alkoxy, C1-Cs-alkylthio, (Ci-Cs-alkyl)sulfinyl, (Ci-
Ce-alkyl)sulfonyl, amino, (C;-Cs-alkyl)amino, di(Ci-Ce-alkyl)amino, (Ci-Ce-
alkyl)cacbonyl, (Ci1-Cs-alkoxy)cacbonyl;

cu thé duoc vu tién néu R? 13 halogen, CN, Ci-Ce-alkyl hodc Ci-Ce-

alkoxy; va

RP, R® va RY @oc 14p vé6i nhau 1a hydro, halogen, CN, NO,, C;-Cg-alkyl,
C1-Cs-haloalkyl hoac C;-Cs-alkoxy;

dic biét dugc vu tién néu R? 13 halogen hoic CN; va

RP, R® va RY d6c 14p vé6i nhau 1a hydro, halogen, CN, C;-Cs-alkyl hodc
C1-Cs-alkoxy;

duge wu tién hon nita néu R? 14 halogen; va

RP, R® va RY @oc 14p voi nhau 1a hydro, halogen hodc CN;
dic biét duge uu tién néu R? 13 halogen; va |

RY, R®va RY 1a hydro;

cfing dic biét dugc wu tién néu R RP va RY 13 halogen; va
R°¢ 1a hydro;

cling dic biét duoc wu tién néu R?, R®, R° va RY 12 halogen.
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Ciing dugc uu tién 1a cac hop chét azin c6 cong thirc (I), trong d6

Ala

(A1a)

trong d6  R?la halogen, CN hodc Ci-Ce-alkyl;

RP va R¢1a H, halogen hodc CN; va

R°1a H hoac halogen;
cu thé duoc wu tién néu R? 14 halogen hoac CN; va
RP, R® va R¢ 1a H hoic halogen;
dac biét duge wu tién néu R?, RP va R? 13 halogen; va
R®1a H hodc halogen;
cling diic biét dugc uu tién néu R?, R® va RY 1a halogen; va
R¢1aH, F, Br hoac I;
duoc wu tién hon nitanfu  R% R°vaRIIa F; va
R°¢1aF, Br hoic I;
cling dugc wu tién hon nita néu R?, R® va RY1a F; va
R¢1a H hoac F.

Dic biét duoc wu tién 13 cac hop chét azin c¢6 cong thic (I), trong d6 A

duoc chon tir nhém gdm (A.1a.1), (A.1a.2) va (A.1a.3);

wu tién hon nita néu duoc chon tir nhém gdm (A.1.2) va (A.1.3);
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F F F
(A.1a.1) (A1a.2) (A.1a.3)
trong do

R? 1a halogen, CN, NO, Ci-Cs-alkyl, C;-Cg¢-haloalkyl, OH, C;-C¢-
alkoxy, Ci-Cs-alkylthio, (C1-Cs-alkyl)sulfinyl, (Ci-Cs-alkyl)sulfonyl, amino,
(Ci-Cs-alkyl)amino, di(Ci-Ce-alkyl)amino, (Ci-Cs-alkyl)cacbonyl, (Ci-Ce-
alkoxy)cacbonyl; va

RP va RY ddc 14p vé&i nhau la halogen, CN, NO,, Ci-Ce-alkyl, Ci1-Ce-
haloalkyl, OH, C;-Ces-alkoxy, Ci-Cs-alkylthio, (Ci-Cs-alkyl)sulfinyl, (Ci-Ce-
alkyl)sulfonyl, amino, (Ci-Cs-alkyl)amino, di(Ci-Ce-alkyl)amino, (Ci-Ce-
alkyl)cacbonyl, (Ci-Cs-alkoxy)cacbonyl;

cu thé duoc wu tién néu R® 1a halogen, CN, C;-C¢-alkyl hodc Ci-Ce-
alkoxy; va

R® va RY doc 14p vé6i nhau 1a halogen, CN, NO,, Ci-Cs-alkyl, Ci-Ce-
haloalkyl hodc Ci-Cs-alkoxy;

dac biét dugce uu ti€én néu R? 13 halo gen hodc CN; va

RP va RY doc 14p véi nhau 1a halogen, CN, C;-Cs-alkyl hodc Ci-Cs-
alkoxy;

duoc uu tién hon nita néu R? 14 halogen; va

RP® va R? ddc 14p v6i nhau 12 halogen hodc CN;

dic biét duoc uvu tién néu R?, R va R 13 halogen.

Clng dac biét duogc uu tién 1a cac hop chét azin c¢6 cong thire (I), trong
do

Ala
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d (A1a.1)

trong d6 R?, R® va RY ¢6 céc nghia, cu thé 13 cac nghia dugc wu tién, nhu
duoc xac dinh trén day.

Ciing dac biét duogc uu tién 1a cac hop chét azin c6 cong thirc (I), trong
dé

Ala

(A.12.2)

" AN

trong d6 R?* va R® ¢4 cdc nghia, cu thé 1a cac nghia dugc uu tién, nhu

dugc x4c dinh trén day.

Ciing dac biét dugc vu tién 1a cac hop chét azin c6 cong thic (I), trong

do

Ala

(A1a.3)

" AN
trong d6 R? c6 cac nghia, cu thé 13 cac nghia duoc wu tién, nhu duogc xac
dinh trén day.
Ciing dugc uu tién la cac hop chét azin c6 cong thirc (I), trong d6

R! 1a H, CN, Ci-C¢-alkyl, Ci-Cg-haloalkyl, Ci-Cs-alkoxy-Ci-Ce-alkyl,
C1-Cg-alkoxy, (Ci-Cg-alkyl)cacbonyl hodc (Ci-Ce-alkyl)sulfonyl;
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cu thé dugc uwu tién 1a H, CN, C;-Cg-alkyl, Ci-Cg-alkoxy-Ci-Ce-alkyl,
C1-Ce-alkoxy, (Ci-Cs-alkyl)cacbonyl hodc (Ci-Ce-alkyl)sulfonyl;

dic biét duoc vu tién 13 H, CN, CH3, CH2OCH3, OCH3, COCH3
hodc SO,CH3;

dugc vu tién hon nita 13 hydro.
Ciing dugc uu tién 1a cac hop chét azin c6 cong thie (I), trong d6
R? 14 H, halogen, Ci-Ce-alkyl hodc Ci-Ce-haloalkyl;
cu thé duoc vu tién 13 halogen, C1-Cs-alkyl hodc Ci-Ce-haloalkyl;:
cu thé cling dugc uvu tién 1a H, F, Cl, CH3 hoac CFs.
Ciling duoc uu tién la cac hop chét azin c6 cong thirc (I), trong d6

R3 va R* ddc 1ap véi nhau 1a H, halogen, Ci-Ce-alkyl hodc Ci-Ce-
haloalkyl; hodc

clung v&i nguyén tir cacbon ma ching gin vao tao thanh gbc dugc chon
tir nhém gdm C3-Ce-xycloalkyl, C3-Cg-xycloalkenyl va heteroxyclyl c6 tir ba
dén séu canh,

trong d6 Cs3-Cs-xycloalkyl, C3-Cs-xycloalkenyl hodc heteroxyclyl c6 tu
ba dén séu canh khong duoc thé hodc dugc thé bing mot dén ba phan tir thé
duoc chon tir halogen, CN, C;-Cs-alkyl va C;1-Cs-alkoxy;

ddc lap voi nhau duge dic biét wu tién 1a H, halogen, Ci-Ce-alkyl hodc
Ci1-Ce-haloalkyl; hodc

cung vGi nguyén tir cacbon ma chung gén vao tao thanh gbc dugc chon
tir nhém gdm C3-Ce-xycloalkyl va C3-Cs-xycloalkenyl,

trong d6 C3-Ce-xycloalkyl hodc C3-Ce-xycloalkenyl khdng dugc thé
hodc duge thé b%lng mdt dén ba phﬁn tr thé duoc chon tir halogen, CN, C1-Cs-
alkyl va Ci-Cg-alkoxy;

dbc 1ap voi nhau dic biét duge wu tién 14 H, halogen, Ci-Ces-alkyl hodc
C1-Ce-haloalkyl;
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doc 1ap v6i nhau duge wu tién hon nita la H, halogen hodc Ci-Ce-alkyl.
Ciing dugc wu tién 13 cac hop chét azin c6 cong thiie (I), trong d6
R? 1a H, halogen, Ci-Cg-alkyl; va

R3 va R* doc 14p véi nhau H, halogen, Ci-Cs-alkyl, hodc cung véi

nguyén tir cacbon ma ching gén vao tao thanh C3-Ce-xycloalkyl;

cu thé duoc vu tién néu R? 13 H, halogen hozc C1-Ce-alkyl;

R3 1a C1-Cs-alkyl;

R*1a H, halogen hoic Ci-Cs-alkyl,

R3 va R* cling v6i nguyén tir cacbon ma chiing gin vao tao thanh C3-Ce-
xycloalkyl;

dac biét dugce uu tién néuR? 1a halogen hodc C;-Ce-alkyl;

R3 1a Ci-Ce-alkyl;

R*1a H hoic C1-Ce-alkyl,

duoc wu tién hon nita néu R2 13 halogen; va

R3 va R*1a C;-Ce-alkyl.

Ciing dugc uu tién 1a céac hop chét azin ¢6 cong thie (I), trong d6

R’ 1a H, CN, Ci-Cs-alkyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy-Ci-Ces-alkyl,
C1-Cg-alkoxy, (C1-Cs-alkyl)cacbonyl hodc (Ci-Cs-alkyl)sulfonyl;

cu thé duoc wu tién 1a H, CN, C;-Ce-alkyl, C1-Cs-alkoxy-Ci-Ce-
alkyl, Ci-Cg-alkoxy, (C1-Cs-alkyl)cacbonyl hodc (Ci-Cs-alkyl)sulfonyl;

dic biét dugce wu tién 1a H, CN, CH3, CH2OCH3, OCH3, COCH3
hoac SO2CH3;

dugc uvu tién hon nita 1a hydro.
Ciing dugc uu tién la cac hop chét azin ¢6 cbng thic (I), trong d6

A 12 phenyl, duoc thé bing hai dén nam phan ti thé dugc chon tir nhom
gbm halogen, CN, Ci-Cs-alkyl va C-Cg-alkoxy;
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cu thé duoc vu tién néu duoc chon tir halogen va CN;

cu thé cling dugc uu tién néu duoc chon tir nhém gém F, CL, CN va
CHs;

dic biét vu tién néu duoc chon tir nhém gdém F, Cl va CN;

cu thé duoc wu tién 1a phenyl, dugc thé bing hai dén bdn phan tir thé
duoc chon tir nhém gém halogen, CN, NO,, C;-Cs-alkyl, C1-Cs-haloalkyl, OH,
C1-Cs-alkoxy, Ci-Cg-alkylthio, (Ci-Cs-alkyl)sulfinyl, (Ci-Cs-alkyl)sulfonyl,
amino, (Ci-Cg-alkyl)amino, di(C1-Cs-alkyl)amino, (Ci-Cs-alkyl)cacbonyl, (Ci-
Cs-alkoxy)cacbonyl;

cu thé duoc wu tién néu dugc chon tir nhém gém halogen, CN, Ci-Ce¢-
alkyl va Ci-Ce-alkoxy;

dac biét dugc uu tién néu dugc chon tir halogen va CN;

cling ddc biét dugc uu tién néu duogc chon tir nhém gém F, Cl, CN va
CHs;

wu tién hon nita néu duge chon tir nhém gém F, ClvaCN;

dic bidt duoc wu tién 13 phenyl, dugc thé bing hai phan tir thé dugc
chon tir nhém gém halogen, CN, NOa, C1-Ce-alkyl, Ci-Ce-haloalkyl, OH, Ci-
Ce-alkoxy, Ci-Ce-alkylthio, (Ci-Ce-alkyl)sulfinyl, (Ci-Cs-alkyl)sulfonyl,
amino, (Ci-Ce-alkyl)amino, di(Ci-Cs-alkyl)amino, (Ci-Cs-alkyl)cacbonyl, (Ci-
Cs-alkoxy)cacbonyl;

cu thé duoc uu tién néu dugc chon tir nhém gém halogen, CN, Ci-Ce-

alkyl va Ci-Ce-alkoxy;
dac biét dugc uu tién néu duogc chon tir halogen va CN;

cling dic biét dugc uu ti€n néu dugc chon tir nhém gém F, Cl, CN va

CHs;

wu tién hon nita néu duge chon tir nhém gom F, Cl va CN;
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cling dic biét dugc vu tién 13 phenyl, duoc thé béng ba phén tir thé duoc
chon tir nhém gc‘A)m halogen, CN, NO, C;1-Cs-alkyl, C1-C¢-haloalkyl, OH, Ci-
Ce-alkoxy, Ci-Cs-alkylthio, (Ci1-Cs-alkyl)sulfinyl, (Ci-Cs-alkyl)sulfonyl,
amino, (Ci-Cg-alkyl)amino, di(Ci-Cg-alkyl)amino, (Ci-Ce-alkyl)cacbonyl, (Ci-
Cs-alkoxy)cacbonyl;

cu thé duoc wu tién néu duoc chon tir nhém g?)m halogen, CN, C;-Cs-
alkyl va C;-Cg-alkoxy;

dac biét duoc uu tién néu duoc chon tir halogen va CN;

cling dac biét dugc uu tién néu duge chon tir nhém gdm F, Cl, CN va
CHs;

wu tién hon nita néu duoc chon tir nhém gém F, Clva CN;

cling ddc biét dugc uu tién 1a phenyl, duoc thé b?lng bbn phén. tr thé
duoc chon tir nhém gdm halogen, CN, NO,, Ci-Cs-alkyl, Ci-Cg-haloalkyl, OH,
C1-Ce-alkoxy, Ci-Cg-alkylthio, (Ci-Ce-alkyl)sulfinyl, (Ci-Cg-alkyl)sulfonyl,
amino, (Ci1-Ce-alkyl)amino, di(Ci-Ce-alkyl)amino, (Ci-Cs-alkyl)cacbonyl, (Ci-
Cs-alkoxy)cacbonyl;

cu thé duoc uu tién néu duoc chon tir nhém gém halogen, CN, C;-Ce-
alkyl va Ci-Ce-alkoxy;

duoc dic biét wu tién néu duoc chon tir halogen va CN;

cling dugc ddc biét uu tién néu duoc chon tir nhém gém F, CI, CN va
CHzs;

wu tién hon nita néu duogc chon tir nhém gém F, ClvaCN;

R! 1a H, CN, C;-Cs-alkyl, Ci-Cg-haloalkyl, Ci1-Cs-alkoxy-Ci-Ce-alkyl,
C1-Ce-alkoxy, (C1-Cg-alkyl)cacbonyl hodc (C1-Cs-alkyl)sulfonyl;

cu thé duge uu tién 13 H, CN, C;-Ce-alkyl, Ci-Ce-alkoxy-C1-Cs-
alkyl, C1-Cs-alkoxy, (C1-Ces-alkyl)cacbonyl hodc (Ci-Cs-alkyl)sulfonyl;
duoc dic biét vu tién 1a H, CN, CHs, CH2OCH3, OCH3, COCH3

hoac SO>CHz3;
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dugc uu tién hon nita 1a hydro.

R? 13 H, halogen, Ci-Cg-alkyl hodc C-Ces-haloalkyl,
cu thé duoc vu tién 1a halogen, Ci-Cs-alkyl hodc Ci1-Ces-haloalkyl;
cu thé cling duogc vu tién 1a H, F, CH3 hodc CF3;

R3 va R* ddc 14p véi nhau 1a H, halogen, Ci-Cs-alkyl hodc Ci-Cs-
haloalkyl; hoac

cling v&i nguyén tir cacbon ma chung gén vao tao thanh gbc duge chon
tir nhém gdém Cs-Cs-xycloalkyl, C3-Ce-xycloalkenyl va heteroxyclyl cé tir ba
dén sau canh,

trong d6 Cs-Cg-xycloalkyl, C3-Cs-xycloalkenyl hodc heteroxyclyl co tir
ba dén sédu canh khong duoc thé hodc dugc thé béng mdt dén ba phén tr thé
duoc chon tir halogen, CN, C;-Cs-alkyl va Ci-Ces-alkoxy;

ddc 1ap v6i nhau duge vu tién cu thé 1a H, halogen, Ci-Ce-alkyl hodc Ci-
Ce-haloalkyl; hodc

cung v6i nguyén tir cacbon ma ching gén vio tao thanh gbc duge chon
tir nhém gdm C3-Ce-xycloalkyl va C3-Ce-xycloalkenyl,

trong d6 Cs-Ce-xycloalkyl hodc Cs3-Ce-xycloalkenyl khong duoc thé
hodc duge thé béng mot dén ba phﬁn ttr thé dwoc chon tir halogen, CN, C;-Cs-
alkyl va Ci-Ces-alkoxy;

ddc 1ap vé6i nhau dac biét duge vu tién la H, halogen, C;-Ce-alkyl hodc

C1-Ce-haloalkyl;
doc 1ap véi nhau duge wu tién hon nita 14 H, halogen hodc Ci-Cs-alkyl;
va

R’ 1a H, CN, C;-Ce-alkyl, Ci-Cs-haloalkyl, C;i-Cg-alkoxy-Ci-Ce-alkyl,
C1-Cs-alkoxy, (Ci-Ce-alkyl)cacbonyl hodc (Ci-Cs-alkyl)sulfonyl;

cu thé duoc wu tién 1a H, CN, Ci-Ce-alkyl, C1-Cs-alkoxy-Ci-Ce-
alkyl, C1-Cs-alkoxy, (C1-Cs-alkyl)cacbonyl hodc (Ci-Ces-alkyl)sulfonyl;
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dic biét dugc wu tién la H, CN, CHsz, CH,OCH3, OCH3z, COCHj3
hoac SO,CHs;

dugc vu tién hon nita 13 hydro.

Cu thé, duoc wu tién 13 cac hop chét azin c6 cong thic (La), ma tuong
mg v6i cac hop chat azin c6 cong thic (I) trong d6 A 1a (A.1) vaR! va R’ la

H:

2 R

R® RLR

RS R®
N= >N
g o | H l.a
R N N N~
e | 1
R H H

trong d6 c4c bién R? RY, R¢, R, Re, R2, R3 va R* ¢6 cac nghia, cu thé 14
cac nghia dugc vu tién, nhu duge xéc dinh trén day;

cu thé duoc wu tién 13 cac hop chit azin c6 cong thuc (La.l) dén
(1.a.1406) ctia Bang A, trong d6 c4c dinh nghia cta cac bién R?, R®, R%, RY, R¢,
R2, R3 va R* 1a diic biét quan trong dbi véi hop chit theo sang ché khong chi

khi két hop véi nhau ma trong mdi trudng hop, ca khi ding mot minh:

Bang A

S6 R* | R R° | RY| R® R? R3 R*
La.l F H H H F CH3 H H
La2 Cl H H H F CHs3 H H
La.3 Br H H H F CH3 H H
La.4 CN H H H F CHs H H
La.5 CH3 H H H F CHs H H
La.6 F H H F F CH3 H H
La.7 Cl H H F F CH3 H H
La.8 F H H Cl F CH3 H H
La.9 Cl H H F F CH; H H
La.10 CN H H F F CHs H H
La.ll F H H CN F CHs3 H H
La.12 CN H H F F CH; H H
La.13 F H F H F CHs3 H H
La.14 Cl H F H F CHs3 H H
La.l5 CN H F H F CH;3 H H
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Sb R* | R R° | RY| R® R? R} R*
La.16 F F F H F CH; H H
La.17 Cl F F H F CH;3 H H
La.18 F Cl F H F CH3 H H
IL.a.19 Cl F F H F CH; H H
1.a.20 CN F F H F CH; H H
La.2l F CN F H F CH; H H
La.22 CN F F H F CHs H H
La.23 F F H F F CHs H H
La.24 Cl F H F F CHs H H
La.25 F Cl H F F CH; H H
.a.26 CN F H F F CHs H H
L.a.27 F CN H F F CHs H H
La.28 F F F F F CH3 H H
L.a.29 Cl F F F F CH3 H H
L.a.30 F Cl F F F CHs3 H H
La.31 CN F F F F CH3 H H
La.32 F CN F F F CH3 H H
L.a.33 H F F F F CHs H H
La.34 F F Br F F CH3 H H
La.35 F F =C F F CHs H H
I.a.36 CF3 Cl H H F CH; H H
La.37 F F I F F CH; H H
La.38 F H H H F CH; CH3 H
I.a.39 Cl H H H F CHs3 CH3 ‘H
I.a.40 Br H H H F CHs3 CH3 H
La.41 CN H H H F CHs CH; H
La.42 CH3 H H H F CHs; CHs3 H
La.43 F H H F F CHs3 CHs3 H
La.44 Cl H H F F CH3 CH3 H
La.45 F H H Cl F CH; CH; H
L.a.46 Cl H H F F CHs CH3 H
L.a.47 CN H H F F CHz CH3 H
La.48 F H H CN F CH3 CHs; H
L.a.49 CN H H F F CHs; CHs3 H
1.a.50 F H F H F CHs; CH3 H
La.51 Cl H F H F CH; CH3 H
I.a.52 CN H F H F CH3 CH3 H
La.53 F F F H F CHs3 CH3 H
La.54 Cl F F H F CH3 CH;3 H
La.55 F Cl F H F CH3 CH; H
I.a.56 Cl F F H F CH; CHs3 H
La.57 CN F F H F CH; CH3 H
La.58 F | CN F H| F CHs CH3 H
La.59 CN F F H F CH; CH3 H
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I.a.60 F F H F F CH3 CH3 H
La.61 Cl F H F F CHs CH3 'H
La.62 F Cl H F F CH3 CH3 H
.a.63 CN F H F F CH3 CH;3 H
I.a.64 F CN H F F CHs CH3 H
La.65 F F F F F CHs3 CHs H
La.66 Cl F F F F CH3 CHz H
La.67 F Cl F F F CH; CH; H
La.68 CN F F F F CH; CH; H
L.a.69 F CN F F F CHs CHs H
I.a.70 H F F F F CH3 CH3 H
La.71 F F Br F F CH3 CH; H
L.a.72 F F C=CH | F F CHs3 CH; H
I.a.73 CF3 Cl H H F CH; CHs3 H
La.74 F F I F F CH3 CHj3 H
La.75 F H H H F CHs CH; CH3
La.76 Cl H H H F CH3 CHs CHs
La.77 Br H H H F CHs CH3 CH;
La.78 CN H H H F CHs CH; CH3
1.a.79 CH3 H H H F CHs3 CH; CHs3
1.a.80 F H H F F CHs3 CHs3 CHs3
I.a.81 Cl H H F F CH3 CH3 CHs
La.82 F H H Cl F CHs CH3 CHs
L.a.83 Cl H H F F CH3 CHs3 CH3
I.a.84 CN H H F F CH3 CH;3 CH3
l.a.85 F H H CN F CH; CH; CH;
I.a.86 CN H H F F CH3 CH; CH;
L.a.87 F H F H F CHs3 CH;3 CHs
La.88 Cl H F H F CHs3 CH;3 CHs
I.a.89 CN H F H F CHs3 CH; CHs;
I.a.90 F F F H F CH3 CH; CH3
L.a.91 Cl F F H F CHs3 CH3 CHs
La.92 F Cl F H F CH3; CH3 CH3
La.93 Cl F F H F CH3 CH; CH3
l.a.94 CN F F H F CHs CHs CHs
L.a.95 F CN F H F CHs CH; CHs
1.a.96 CN F F H F CH3 CH3 CH3
L.a.97 F F H F F CHs CHs; CH3
L.a.98 Cl F H F F CHs3 CHs CH;
1.a.99 F Cl H F F CHs3 CH;3 CHs3
1.a.100 CN F H F F CH3 CH; CHs;
La.101 F CN H F F CH3 CH; CHs
1.a.102 F F F F F CHs; CH3 CHs;
I.a.103 Cl F F F F CH3; CH3; CHs3
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I.a.104 F Cl F F F CHs3 CH; CH;
I.a.105 CN F F F F CH3 CH3 CHs
1.a.106 F CN F F F CHs3 CHs CHs3
1.a.107 H F F F F CHs3 CH; CH;3;
1.a.108 F F Br F F CHs3 CHz CHs
1.a.109 F F C=CH | F F CHs3 CH3 CH3
Ia.110 CF3 Cl H H F CHs CH; CHs
La.ll1l F F I F F CHs3 CH3 CH3
La.112 F H H H F F F F
La.113 Cl H H H F F F F
La.l14 Br H H H F F F F
La.115 CN H H H F F F F
La.116 CH3 H H H F F F F
La.117 F H H F F F F F
La.118 Cl H H F F F F F
La.119 F H H Cl F F F -F
I1.a.120 Cl H H F F F F F
La.121 CN H H F F F F F
La.122 F H H CN F F F F
La.123 CN H H F F F F F
La.124 F H F H F F F F
La.125 Cl H F H F F F F
I.a.126 CN H F H F F F F
La.127 F F F H F F F F
I.a.128 Cl F F H F F F F
I1.a.129 F Cl F H F F F F
1.a.130 Cl F F H F F F F
La.131 CN F F H F F F F
I.a.132 F CN F H F F F F
I.a.133 CN F F H F F F F
I.a.134 F F H F F F F F
L.a.135 Cl F H F F F F F
1.a.136 F Cl H F F F F F
l.a.137 CN F H F F F F F
L.a.138 F CN H F F F F 'F
I.a.139 F F F F F F F F
.a.140 Cl F F F F F F F
La.141 F Cl F F F F F F
La.142 CN F F F F F F F
L.a.143 F CN F F F F F F
La.144 H F F F F F F F
I.a.145 F F Br F F F F F
L.a.146 F F C=CH | F F F F F
I.a.147 CF3 Cl H H F F F F
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1.a.148 F F I F F F F F
I.a.149 F H H H F F CF; F
I.a.150 Cl H H H F F CF; F
La.151 Br H H H F F CF; F
L.a.152 CN H H H F F CF; F
La.153 CHs; H H H F F CF3 F
La.154 F H H F F F CFs F
La.155 Cl H H F F F CF; F
L.a.156 F H H Cl F F CF; F
La.157 Cl H H F F F CF3 F
I.a.158 CN H H F F F CF; F
.a.159 F H H CN F F CF; F
I.a.160 CN H H F F F CF; 'F
La.161 F H F H F F CF; F
La.162 Cl H F H F F CFs; F
1.a.163 CN H F H F F CF3; F
l.a.164 F F F H F F CF3 F
1.a.165 Cl F F H F F CF; F
L.a.166 F Cl F H F F CF; F
L.a.167 Cl F F H F F CF; F
1.a.168 CN F F H F F CF3 F
1.a.169 F CN F H F F CFs F
1.a.170 CN F F H F F CF3 F
La.171 F F H F F F CF3 F
La.172 Cl F H F F F CF; F
I.a.173 F Cl H F F F CF; F
La.174 CN F H F F F CF;3 F
1.a.175 F CN H F F F CF; F
La.176 F F F F F F CF; F
1.a.177 Cl F F F F F CF; F
I.a.178 F Cl F F F F CFs; F
L.a.179 CN F F F F F CF3 F
1.a.180 F CN F F F F CF; F
I.a.181 H F F F F F CF; F
La.182 F F Br F F F CF3 F
1.a.183 F F C=CH | F F F CF3 F
La.184 CF; Cl H H F F CFs; F
I.a.185 F F I F F F CFs F
1.a.186 F H H H F F CH3 F
L.a.187 Cl H H H F F CH; F
I.a.188 Br H H H F F CH; F
1.a.189 CN H H H F F CHs; F
1.a.190 CHs; H H H F F CH; F
I.a.191 F H H F F F CHs3 F
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1.a.192 Cl H H F F F CH; F
I1.a.193 F H H Cl F F CHs; F
L.a.194 Cl H H F F F CHs; F
I.a.195 CN H H F F F CHs3 F
I.a.196 F H H CN F F CHs3 F
1.a.197 CN H H F F F CH3 F
L.a.198 F H F H F F CH; F
1.a.199 Cl H F H F F CH3 F
1.2.200 CN H F H F F CHs3 ‘F
1.a.201 F F F H F F CHj3 F
1.2.202 Cl F F H F F CH; F
1.a.203 F Cl F H F F CH3 F
1.a.204 Cl F F H F F CH3 F
L.a.205 CN F F H F F CH;3 F
1.2.206 F CN F H F F CH; F
1.a.207 CN F F H F F CHs3 F
1.a.208 F F H F F F CH3 F
1.a.209 Cl F H F F F CHs3 F
1.a.210 F Cl H F F F CHs3 F
La.211 CN F H F F F CHs3 F
La.212 F CN H F F F CH; F
I.a.213 F F F F F F CH; F
La214 Cl F F F F F CH3 F
La.215 F Cl F F F F CH3 F
La.216 CN F F F F F CH3 F
L.a.217 F CN F F F F CH3 F
l.a.218 H F F F F F CH3 F
L.a.219 F F Br F F F CH3 F
1.2.220 F F C=CH | F F F CH3 F
La.221 CFs Cl H H F F CH; F
[.a.222 F F I F F F CH3 F
L.a.223 F H H H F F CH;3 H
[.a.224 Cl H H H F F CHs3 H
La.225 Br H H H F F CHs H
L.a.226 CN H H H F F CH; H
La227 | CH3 H H H F F CHs3 H
1.a.228 F H H F F F CH3 H
1.a.229 Cl H H F F F CH3 H
1.a.230 F H H Cl F F CH3 H
.a.231 Cl H H F F F CHs; H
.a.232 CN H H F F F CH3 H
.a.233 F H H CN F F CHs; H
L.a.234 CN H H F F F CH3 H
La.235 F H F H F F CH; H
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La.236 Cl H F H F F CH3 H
1.a.237 CN H F H F F CH3 H
L.a.238 F F F H F F CH3 H
.a.239 Cl F F H F F CH3 H
1.a.240 F Cl F H F F CH3 H
La.241 Cl F F H F F CH3 H
La.242 CN F F H F F CH3 H
1.a.243 F CN F H F F CH3 H
La.244 CN F F H F F CHj3 H
L.a.245 F F H F F F CH3 H
L.a.246 Cl F H F F F CH3 H
1.a.247 F Cl H F F F CH3 H
1.a.248 CN F H F F F CH3 H
1.a.249 F CN H F F F CH3 H
1.a.250 F F F F F F CH3 H
La.251 Cl F F F F F CH; H
I.a.252 F Cl F F F F CHs H
1.a.253 CN F F F F F CHs3 H
.a.254 F CN F F F F CH3; H
I.a.255 H F F F F F CH3 H
1.a.256 F F Br F F F CH3 H
L.a.257 F F C=CH | F F F CH3 H
.a.258 CF3 Cl H H F F CH3 ‘H
.a.259 F F I F F F CH3 H
1.a.260 F H H H F F CH3 CHs3
I.a.261 Cl H H H F F CH3 CH;
La.262 Br H H H F F CH3 CH;
1.a.263 CN H H H F F CHs CHs;
L.a.264 CH3 H H H F F CH3 CH3
L.a.265 F H H F F F CH3 CH;
[.a.266 Cl H H F F F CHs CHs;
1.a.267 F H H Cl F F CHs CHs
L.a.268 Cl H H F F F CH3 CHs3
I.a.269 CN H H F F F CH3 CH;
I.a.270 F H H CN F F CH3 CH;
L.a.271 CN H H F F F CH3 CHs
1.a.272 F H F H F F CH3 CHs;
La.273 Cl H F H F F CHs CH3
L.a.274 CN H F H F F CH3 CHs
L.a.275 F F F H F F CHs CHs;
1.a.276 Cl F F H F F CH3 CHs
La.277 F Cl F H F F CHs3 CH;
1.a.278 Cl F F H F F CH3 CHs3
1.a.279 CN F F H F F CHj3 CH;
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1.2.280 F | CN F H| F F CHj3 CH;
1a281 | CN | F F H| F F CH; CH;
1.a.282 F F H F F F CHs CHs
12283 | Cl F H F F F CH; CHs
1.2.284 F Cl H F F F CHs CH;
12285 | CN | F H F F F CHs CH;
1.2.286 F | CN H F F F CH; CHs
1.2.287 F F F F F F CHj3 CH;
12288 | Cl F F F F F CHj3 CHs
1.2.289 F Cl F F F F CHs CH;
12290 | CN| F F F F F CH; CHs
12291 F | CN F F F F CH; CH;
1.a.292 H F F F F F CHs CHs
1.2.293 F F Br F F F CHjs CH;
1.2.294 F F |[C=CH| F F F CHs CH;
1a295 | CF3 | Cl H H| F F CHs CHs
1.2.296 F F I F F F CHs CH;
1.2.297 F H H H| F Cl CHs CHs
12298 | Cl | H H H| F Cl CH; CHs
12299 | Br | H H H| F Cl CHs CHs
L.a.300 CN H H H F Cl CH3 CH3
12301 |CHs| H H H| F Cl CH; CHs
1.2.302 F H H F F Cl CH; CH;
12303 | Cl | H H F F Cl CHs CHs
1.2.304 F H H Cl| F Cl CHs CH;3
12305 | Cl | H H F F Cl CH; CHj
12306 | CN| H H F F Cl CH; CH3
1.2.307 F H H |CN| F Cl CH; CH3
12308 | CN | H H F F Cl CHs CHs
1.2.309 F H F H| F Cl CHs CH;3
1a3l0 | Cl | H F H| F Cl CH; CH;
la3ll | CN| H F H| F Cl CHs CHs
La312 F F F H| F Cl CH; CH3
12313 | Cl F F H| F Cl CHs CH;
La314 F Cl F H| F Cl CH; CH;3
L2315 | Cl F F H| F Cl CHs CHs
la3lé | CN| F F H| F Cl CHs CH;
La317 F | CN F H| F Cl CH; CHs
1a318 | CN| F F H| F Cl CHs CHs
12319 F F H F F Cl CHs CHs
12320 | Cl F H F F Cl CH; CHs
L2321 F Cl H F F Cl CH; CHs
1a322 | CN | F H F F Cl CHs CHs
12323 F | CN H F F Cl CH; CH3
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La.324 F F F F F Cl CHs CHs;
.a.325 Cl F F F F Cl CHs CH;
L.a.326 F Cl F F F Cl CH3 CH;
I.a.327 CN F F F F Cl CH; CH;
1.a.328 F CN F F F Cl CH; CH;
I.2.329 H F F F F Cl CH; CHs;
I.2.330 F F Br F F Cl CH; CHs
I.a.331 F F C=CH | F F Cl CHs3 CHs3
I.a.332 CF; Cl H H F Cl CH; CH;
I.a.333 F F I F F Cl CH; CH3
I.a.334 F H H H F F CoHs CH;
I.a.335 Cl H H H F F CoH;s CHs3
1.a.336 Br H H H F F C,H; CH;
L.a.337 CN H H H F F C2Hs CHs;
la.338 | CHs H H H F F CoHs CHs;
I.a.339 F H H F F F CoHs CH;
I.2.340 Cl H H F F F CoHs CHs
.a.341 F H H Cl F F CoHs CH3
I.2.342 Cl H H F F F CoHs CHs
.a.343 CN H H F F F CoHs CHs;
La.344 F H H CN F F CoHs CHs;
.a.345 CN H H F F F CoHs CHs3
I.2.346 F H F H F F CoHs CHs;
I.a.347 Cl H F H F F C2Hs CH3
L.a.348 CN H F H F F CoHs CHs
I.a.349 F F F H F F CoH;s CH;
I.a.350 Cl F F H F F C,H;s CH;
I.a.351 F Cl F H F F CoHs CH;
La.352 Cl F F H F F CoHs CHs
I.a.353 CN F F H F F CoH;s CHs;
1.a.354 F CN F H F F CyHs CH3
La.355 CN F F H F F C2H;s CHs
La.356 F F H F F F CoHs CHs
I.a.357 Cl F H F F F C.H;s CH;
I.a.358 F Cl H F F F C,H;s CH3
I.a.359 CN F H F F F CoHs CH3
I.a.360 F CN H F F F CoHs CH;
I.a.361 F F F F F F CoHs CH;
L.a.362 Cl F F F F F C2H;s CH3
I.a.363 F Cl F F F F CoH;s CHs3
l.a.364 CN F F F F F CoHs CH3
1.a.365 F CN F F F F CoHs CHs3
1.a.366 H F F F F F CoHs CHs
1.a.367 F F Br F F F C,H;s CH;
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1.a.368 F F C=CH | F F F CoHs CH;
.a.369 CF3 Cl H H F F CoH;s CH;
L.a.370 F F I F F F C2Hs CHj3
La.371 F H H H F F CoHs CoHs
1.a.372 Cl H H H F F C,Hs CoHs
1.a.373 Br H H H F F C2Hs C2Hs
La.374 CN H H H F F C2Hs C2Hs
La.375 CH; H H H F F CyHs CoHs
1.a.376 F H H F F F CyHs C,Hs
La.377 Cl H H F F F CoHs CoHs
.a.378 F H H Cl F F C2Hs C2Hs
1.a.379 Cl H H F F F CyHs CoHs
1.a.380 CN H H F F F C,H;s CoHs
I.a.381 F H H CN F F C2Hs CoHs
1.a.382 CN H H F F F CoHs CoHs
I.a.383 F H F H F F CoHs CoHs
1.a.384 Cl H F H F F CoHs C2Hs
1.a.385 CN H F H F F C2Hs CoHs
1.a.386 F F F H F F CoHs C,oHs
1.a.387 Cl F F H F F C,H;s CoHs
1.a.388 F Cl F H F F CoHs CoHs
1.a.389 Cl F F H F F C2Hs CoHs
1.a.390 CN F F H F F CoHs C.Hs
I.a.391 F CN F H F F CoHs C2Hs
1.2.392 CN F F H F F C2Hs C2Hs
[.a.393 F F H F F F CoH;s CoHs
La.394 Cl F H F F F CoHs C2Hs
L.a.395 F Cl H F F F C,Hs CoHs
1.a.396 CN F H F F F CoHs CoHs
1.a.397 F CN H F F F C,Hs CoHs
1.a.398 F F F F F F C,Hs CoHs
.a.399 Cl F F F F F C2Hs CoHs
I.a.400 F Cl F F F F CoHs C2Hs
I.a.401 CN F F F F F CoHs CoHs
L.a.402 F CN F F F F C2Hs CoHs
I.a.403 H F F F F F C,Hs CoHs
L.a.404 F F Br F F F CyHs CoHs
1.a.405 F F C=CH | F F F C,H;s C,Hs
1.2.406 CF3 Cl H H F F CoHs CoHs
1.a.407 F F I F F F CoHs C.Hs
1.2.408 F H H H F H -(CH2)2-
1.2.409 Cl H H H F H -(CH2)2-
La.410 Br H H H F H -(CH2)2-
La.41l CN| H H H F H -(CHa2)2-
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La412 | CH3 H H H F H -(CHa2)2-
La.413 F H H F F H -(CHa),-
La.414 Cl H H F F H -(CH2)2-
La.415 F H H Cl F H -(CHa2)2-
La.416 Cl H H F F H -(CHa2)2-
La417 | CN H H F F H -(CH2)2-
LaA418 F H H |[CN| F H -(CHa)s-
La419 | CN H H F F H -(CHa2)2-
L.a.420 F H F H F H -(CHz)»-
La.421 Cl H F H F H -(CHa2)2-
La422 | CN H F H F H -(CH2)2-
La.423 F F F H F H -(CH2)2-
L.a.424 Cl F F H F H -(CHz)2-
La.425 F Cl F H F H -(CHa)2-
la426 | Cl F F H F H -(CHz)-
la427 | CN F F H F H -(CHa2)2-
1.a.428 F CN F H F H -(CH2)2-
La.429 CN F F H F H -(CHz)2-
L.a.430 F F H F F H -(CH2)2-
La.431 Cl F H F F H -(CHy)»-
La.432 F Cl H F F H -(CHz)»-
12433 | CN F H F H -(CH2)2-
La.434 F CN H F F H -(CHa2)2-
La.435 F F F F F H -(CHz)2-
12436 | Cl F F F F H -(CHa)o-
La.437 F Cl F F F H -(CHa2)2-
L.a.438 CN F F F F H -(CH2)2-
1.a.439 F CN F F F H -(CHz)2-
1.2.440 H F F F F H -(CHa2)2-
La.441 F F Br F F H -(CHa)»-
La.442 F F C=CH | F F H -(CHa)2-
lLa443 | CF3 | Cl H H F H -(CH2)2-
La.444 F F I F F H -(CH2)2-
L.a.445 F H H H| F H -(CHy)3-
L.a.446 Cl H H H F H -(CHa2)s-
La.447 Br H H H F H -(CHz)3-
la448 | CN | H H H F H -(CH2)3-
la449 |CH3| H H H F H -(CH2)3-
.a.450 F H H F F H -(CH2)3-
La.451 Cl H H F F H -(CHz)3-
l.a.452 F H H Cl F H -(CH2)3-
L.a.453 Cl H H F F H -(CH2)3-
l.a.454 CN H H F F H -(CH2)s3-
L.a.455 F H H CN F H -(CH)s-
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1.a.456 CN H H F F H -(CH2)3-
L.a.457 F H F H F H -(CHz)s-
La.458 Cl H F H F H -(CHy)s-
lLa459 | CN H F H F H -(CHa)s-
1.2.460 F F F H F H -(CH2)3-
La.461 Cl F F H| F H -(CHa)3-
La.462 F Cl F H F H -(CHa)s-
L.a.463 Cl F F H F H -(CH2)3-
lLa464 | CN F F H F H -(CHa)s-
1.a.465 F CN F H F H -(CH2)3-
1.a.466 CN F F H F H -(CH2)3-
L.a.467 F F H F F H -(CHa)s-
L.a.468 Cl F H F F H -(CHa)s-
1.2.469 F Cl H F F H -(CHy)s-
1.2.470 CN F H F F H -(CHz)s-
La.471 F | CN H F F H -(CHa)s-
La.472 F F F F F H -(CH2)3-
1.a.473 Cl F F F F H -(CH2)s3-
La.474 F Cl F F F H -(CH2)3-
La.475 CN F F F F H -(CHy)s-
1a.476 F CN F F F H -(CHa)s-
La.477 H F F F F H -(CH2)3-
L1.a.478 F F Br F F H -(CHp)s-
1.a.479 F F Cc=C F F H -(CH2)3-
1.2.480 CF3 Cl H H F H -(CHa)s3-
La.481 F F I F F H -(CHa)s-
1.a.482 F H H H F H -(CHz)4-
1.2.483 Cl H H H F H -(CH2)4-
1.a.484 Br H H H F H -(CH2)s-
1.a.485 CN H H H F H -(CH2)s-
la486 | CH3| H H H F H -(CHa)4-
La.487 F H H F F H -(CHa)4-
1.2.488 Cl H H F F H -(CH2)s-
1.a.489 F H H | Cl| F H -(CHa)s-
1.2.490 Cl H H F F H -(CH2)s-
1.a.491 CN H H F F H -(CH2)4-
L.a.492 F H H CN| F H -(CH2)4-
12493 | CN | H H F F H -(CHa)s-
L.a.494 F H F H F H -(CH2)4-
1.a.495 Cl H F H F H -(CH2)4-
1a496 | CN | H F H| F H -(CHa)s-
La.497 F F F H F H -(CH2)4-
1.2.498 Cl F F H F H -(CHa)s-
1.2.499 F Cl F H| F H -(CHa)s-
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1.2.500 Cl F F H F H -(CH2)4-
12501 | CN F F H F H -(CHa)s-
La.502 F CN F H F H -(CH2)s-
1a503 | CN | F F H| F H -(CHa)4-
La.504 F F H F F H -(CHz)4-
1.a.505 Cl F H F F H -(CH2)s-
1.a.506 F Cl H F F H -(CH2)4-
12507 | CN | F H F F H -(CHa)s-
L.a.508 F CN H F F H -(CH2)4-
L.a.509 F F F F F H -(CHa)s-
L.a.510 Cl F F F F H -(CHa)4-
La.5l11 F Cl F F F H -(CHa)s-
la512 | CN F F F F H -(CHa)4-
La.513 F CN F F F H -(CH2)4-
las14 | H F F F F H -(CHz)4-
La.515 F F Br | F F H -(CH)4-
1a516 | F F =CH| F F H -(CHo)4-
la517 | CFs | Cl H H F H -(CH2)4-
La.518 F F I F F H -(CHz)4-
L.a.519 F H H H F H -(CHa)s-
1.a.520 Cl H H H F H -(CHy)s-
la.521 Br H H H F H -(CHa)s-
la522 | CN H H H F H -(CHa)s-
1.a.523 CHs H H H F H -(CH2)s-
1.a.524 F H H F F H -(CHa)s-
1.a.525 Cl H H F F H -(CHp)s-
1.2.526 F H H Cl F H -(CHp)s-
La.527 Cl H H F F H -(CHp)s-
la.528 | CN H H F F H -(CHa)s-
1.2.529 F H H CN| F H -(CHyp)s-
1a530 | CN | H H F F H -(CHp)s-
La.531 F H F H F H -(CHa)s-
L.a.532 Cl H F H F H -(CHa)s-
1a533 | CN | H F H| F H -(CHp)s-
la.534 F F F H| F H -(CHa)s-
La.535 Cl F F H F H -(CHa)s-
La.536 F Cl F H F H -(CHp)s-
1a537 | Cl F F H| F H -(CHy)s-
la538 | CN F F H F H -(CHa)s-
La.539 F CN F H F H -(CH2)s-
La.540 | CN F F H F H -(CHa)s-
La.541 F F H F F H -(CHp)s-
La.542 Cl F H F F H -(CH2)s-
La.543 F Cl H F F H -(CHa)s-
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Sb R* | RP R® | RI| Re R2 RP | R
lLa.544 | CN F H F F H -(CHy)s-
La.545 F CN H F F H -(CH»)s-
L.a.546 F F F F F H -(CHay)s-
L.a.547 Cl F F F F H -(CH2)s-
La.548 F Cl F F F H -(CH)s-
L.a.549 CN F F F F H -(CH2)s-
1.a.550 F CN F F F H -(CHy)s-
La.551 H F F F F H -(CHy)s-
La.552 F F Br F F H -(CHy)s-
La.553 F F =C F F H -(CH2)s-
lLa554 | CF3 | Cl H H F H -(CHy)s-
La.555 F F I F F H -(CHy)s-
1.a.556 F H H H| F CH; -(CHa),-
La.557 Cl H H H F CHs -(CH2)2-
1.a.558 Br H H H F CH3 -(CHb2)»-
la.559 | CN H H H F CH3 -(CHaz),-
1a560 | CHs| H H H F CHs -(CH2)2-
La.561 F H H F F CH3 -(CHa2)2-
1.a.562 Cl H H F F CH3 -(CHa)2-
L.a.563 F H H Cl F CHs -(CHa2)2-
laseé4 | Cl | H H F F CH3 -(CHa)-
12565 | CN | H H F F CH3 -(CHa)-
1.2.566 F H H CN| F CH; -(CHaz),-
L.a.567 CN H H F F CHs -(CH2)2-
1.a.568 F H F H F CH3 -(CHa)2-
1.2.569 Cl H F H F CH3 -(CHaz),-
12570 | CN | H F H F CH; -(CHa)o-
La.571 F F F H F CH3 -(CHa2)2-
L.a.572 Cl F F H F CH3 -(CH2)2-
La.573 F Cl F H| F CH; -(CHa)-
L.a.574 Cl F F H F CH; -(CHa)2-
1a575 | CN | F F H| F CH; -(CHa),-
12.576 F | CN F H F CH; -(CHa)2-
1577 | CN | F F H| F CHj3 -(CHa)-
La.578 F F H F F CH3 -(CHa)»-
L.a.579 Cl F H F F CH3 -(CHa2)2-
1.2.580 F Cl H F F CH; -(CHa)o-
1as581 | CN | F H F F CH; -(CHa)-
1.a.582 F CN H F F CH;3; -(CH2)2-
1.a.583 F F F F F CHs -(CH2)2-
1a.584 | CI F F F F CH3 -(CHa),-
l.a.585 F Cl F F F CH3 -(CH2)2-
1.a.586 CN F F F F CHj3; -(CH2)2-
.a.587 F CN F F F CH; -(CH2),-
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S R* | R Re |RI| RC R2 R® | R
L.a.588 H F F F F CH3 -(CHa)-
1.2.589 F F Br F F CH; -(CHa)2-
1.2.590 F F |C=CH| F F CHs -(CH2)»-
La.591 CF; | Cl H H F CHs -(CHa),-
1.a.592 F F I F F CH; -(CHz),-
1.a.593 F H H H F CHs -(CHa)3-
1.a.594 Cl H H H F CH3 -(CH2)s-
12595 | Br | H H H| F CH; -(CHa)s-
1a596 | CN | H H H| F CH; -(CH)s-
12597 |CHs| H H H F CH3 -(CH2)s-
1.2.598 F H H F F CHs -(CHa)3-
12599 | Cl | H H F F CH; -(CHa);-
1.a.600 F H H Cl F CH3 -(CH»)s-
1.a.601 Cl H H F F CH3 -(CHz)3-
La.602 | CN H H F F CH; -(CHa)s3-
1.2.603 F H H CN| F CHs -(CHa)s3-
1.a.604 CN H H F F CH3 -(CHy)s-
1.a.605 F H F H F CHs -(CH2)3-
1.2.606 Cl H F H F CHj3 -(CHy)3-
1a.607 | CN H F H F CHs -(CH2)s-
1.2.608 F F F H F CH3 -(CHa)3-
1.a.609 Cl F F H F CHs -(CHa)3-
La.610 F Cl F H F CHs -(CHa)3-
La.611 Cl F F H F CHs -(CHa)3-
la612 | CN | F F H F CH; -(CHa)s-
La.613 F | CN F H| F CH; -(CHa)s-
la6l4 |CN | F F H F CH; -(CHy)s-
La.615 F F H F F CH; -(CHa)s-
1.a.616 Cl F H F F CHs -(CHa)3-
La.617 F Cl H F F CH; -(CHa)3-
La.618 CN F H F F CH;3 -(CHp)3-
1.a.619 F CN H F F CHs3 -(CHa)s-
L.a.620 F F F F F CH3 -(CHa)s-
La.621 Cl F F F F CH; -(CHa)s-
L2.622 F Cl F F F CH3 -(CH)3-
1.a.623 CN F F F F CHs -(CHa)3-
La.624 F CN F F F CHj3 -(CHp)s-
La.625 H F F F F CH; -(CHy)s-
1.2.626 F F Br F F CH; -(CHy)s-
La.627 F F |[C=CH| F F CH; -(CHa)s-
1a.628 | CF3 | CI H H F CHs -(CHp)s-
1.2.629 F F I F F CH; -(CHa)s-
1.2.630 F H H H F CH3 -(CHa)s4-
La.631 Cl H H H F CHs -(CHa)s-
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L.a.632 Br H H H F CH;3 -(CH2)s-
1.a.633 CN H H H F CHs -(CH2)4-
la634 |CH3| H H H F CHs -(CH2)4-
La.635 F H H F F CH3 -(CH2)4-
1.2.636 Cl H H F F CH3 -(CH2)4-
1.2.637 F H H Cl| F CH; -(CHo)s-
L.a.638 Cl H H F F CH3 -(CH2)4-
12639 | CN | H H F F CH; -(CHo)s-
1.2.640 F H H CN| F CH3 -(CH2)4-
La.641 CN H H F F CH3 -(CH2)s4-
1.2.642 F H F H F CH3 -(CHa)s-
La.643 Cl H F H F CHs -(CHa)s-
La.644 | CN H F H F CH3 -(CHa)s-
La.645 F F F H F CH3 -(CHa)s-
La.646 Cl F F H F CH3 -(CHa)s-
La.647 F Cl F H| F CH; -(CH)s-
1.a.648 Cl F F H F CHs -(CH2)s-
1a.649 | CN F F H F CHs -(CHa)s-
1.a.650 F | CN F H| F CHj3 -(CHo)s-
La.651 CN F F H F CHj3 -(CH2)4-
L.a.652 F F H F F CHj3 -(CH2)4-
12653 | Cl F H F F CH; -(CHa2)s-
La.654 F Cl H F F CH3 -(CHa)s-
La.655 CN F H F F CH;3 -(CH2)s-
1.2.656 F CN H F F CHs -(CH2)4-
L.a.657 F F F F F CHj -(CH2)s-
1.a.658 Cl F F F F CH; -(CH2)4-
1.2.659 F Cl F F F CHj -(CHy)4-
La.660 | CN F F F F CH3 -(CH2)s-
La.661 F CN F F F CH3 -(CH2)s-
1.2.662 H F F F F CH3 -(CHa)s-
L.a.663 F F Br F F CH3 -(CH2)s-
1.a.664 F F =C F F CHs -(CH2)4-
1.2.665 CF3 Cl H H F CH3 -(CH2)s-
1.a.666 F F I F F CH3 -(CHa)s-
1.2.667 F H H H F CH; -(CHa)s-
L.2.668 Cl H H H F CHj3 -(CHz)s-
la669 | Br | H H H F CH; -(CHa)s-
12670 | CN | H H H| F CH3 -(CHp)s-
la671 |CH3;| H H H F CHs -(CH2)s-
L.a.672 F H H F F CH3 -(CH>)s-
L.a.673 Cl H H F F CHs -(CHy)s-
L.a.674 F H H Cl F CH3 -(CH2)s-
1.a.675 Cl H H F F CH3 -(CHa)s-
la676 | CN | H H F F CHs -(CHy)s-
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La.677 F H H CN| F CHs -(CH2)s-
1a678 | CN | H H F F CH; -(CHo)s-
1.a.679 F H F H F CH3 -(CH2)s-
1.2.680 Cl H F H F CHs -(CHz)s-
1.a.681 CN H F H F CHs -(CH2)s-
1.2.682 F F F H F CH3 -(CHa)s-
1.2.683 Cl F F H F CH3 -(CHa)s-
La.684 F Cl F H F CH3 -(CHa)s-
1.a.685 Cl F F H F CH3 -(CH2)s-
1a68 | CN | F F H| F CH; -(CHa)s-
1.a.687 F F H F CH3 -(CHa)s-
1.a.688 CN F H F CHs -(CH2)s-
I.a.689 F H F F CH3 -(CH)s-
1.2.690 Cl H F F CH3 -(CH2)s-
La.691 F H F F CHj3 -(CH2)s-
1.2.692 CN H F F CH3 -(CHa)s-
1.a.693 F H F F CHs -(CHaz)s-
1.2.694 F F F F F CHs -(CHz)s-
12695 | Cl F F F F CH; -(CHa)s-
1.2.696 F Cl F F F CHs -(CHy)s-
la697 | CN | F F F F CHj3 -(CHy)s-
1.a.698 F CN F F F CHj -(CH2)s-
1.2.699 H F F F F CHs -(CHy)s-
L.a.700 F F Br F F CH; -(CHz)s-
L.a.701 F F =C F F CHs -(CH>)s-
1a702 | CF3 | Cl H H F CH3 -(CHz)s-
1.a.703 F F I F F CHj -(CH»)s-
La.704 F H H H F F -(CHa)z-
.a.705 Cl H H H F F -(CH2)2-
1.a.706 Br H H H F F -(CH2)2-
1.a.707 CN| H H H F F -(CHa)2-
12708 | CHsz| H H H F F -(CHa)2-
1.2.709 F H H F F F -(CHa)2-
1.2.710 Cl | H H F F F -(CHa)s-
La.711 F H H Cl F F -(CHa)2-
La.712 Cl H H F F F -(CH2)2-
La.713 CN| H H F F F -(CHa2)2-
La.714 F H H CN| F F -(CH2)2-
La.715 CN | H H F F F -(CH2)2-
1.a.716 F H F H F F -(CHa)»-
La.717 Cl H F H F F -(CH2)-
12718 | CN | H F H F F -(CHa),-
12.719 F F F H F F -(CHa),-
1.a.720 Cl F F H F F -(CH2)2-
La.721 F Cl F H F F -(CHa2)2-
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1a722 | Cl F F H| F F -(CHz),-
1.a.723 CN F F H F F -(CHa),-
La.724 F CN F H F F -(CHz)»-
1.a.725 CN F F H F F -(CH2)2-
12.726 F F H F F F -(CHz)o-
1.a.727 Cl F H F F F -(CHa)2-
1.a.728 F Cl H F F F -(CH2)2-
1a.729 | CN F H F F F -(CHa).-
1.a.730 F CN H F F F -(CHa2)2-
La.731 F F F F F F -(CHa)-
1.a.732 Cl F F F F F -(CH2)2-
1.a.733 F Cl F F F F -(CH2)2-
La734 | CN F F F F F -(CH2)2-
1.a.735 F CN F F F F -(CHz)»-
1a736 | H F F F F F -(CHa)e-
1.a.737 F F Br F F F -(CHa)2-
L.a.738 F F =C F F F -(CHz)2-
1a739 | CF3 | CI H H F F -(CH2)2-
1.2.740 F F I F F F -(CHz)-
La.741 F H H H F F -(CHa)3-
1a742 | Cl | H H H| F F -(CHa)s-
1a743 | Br | H H H| F F -(CHy)3-
lLa.744 | CN H H H F F -(CHa)s-
La.745 | CH3 H H H F F -(CH2)3-
1.a.746 F H H F F F -(CH2)3-
L.a.747 Cl H H F F F -(CH2)3-
1.a.748 F H H Cl F F -(CHa)3-
12749 | Cl | H H F F F -(CHy)3-
1a.750 | CN H H F F F -(CH2)3-
La.751 F H H CN| F F -(CH2)3-
la752 | CN H H F F F -(CHa)3-
L.a.753 F H F H F F -(CHz)3-
La.754 Cl H F H F F -(CHa)s-
12755 | CN H F H F F -(CH2)s-
1.a.756 F F F H F F -(CHa)3-
1.a.757 Cl F F H F F -(CHy)s-
1.a.758 F Cl F H F F -(CH2)3-
1.a.759 Cl F F H F F -(CH2)s-
1a760 | CN | F F H| F F -(CHy)3-
1.a.761 F CN F H F F -(CH2)s-
1.a.762 CN F F H F F -(CHz)s-
12.763 F F H F F F -(CHp)3-
1.a.764 Cl F H F F F -(CHz)3-
1a.765 F Cl H F F F -(CHz)3-
12766 | CN | F H F F F -(CHz)3-
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1.a.767 F CN H F F F -(CHa)s-
1.a.768 F F F F F F -(CHz)3-
1.a.769 Cl F F F F F -(CHa)s-
1.a.770 F Cl F F F F -(CH2)3-
La.771 CN F F F F F -(CHz)s-
L.a.772 F CN F F F F -(CH»)3-
1.a.773 H F F F F F -(CHa)s-
La.774 F F Br F F F -(CHa)s-
La.775 F F C=CH | F F F -(CHaz)3-
la776 | CF3 | CI H H F F -(CHa)3-
1.a.777 F F I F F F -(CHy)3-
1.a.778 F H H H F F -(CHa)s4-
1.a.779 Cl H H H F F -(CHz)4-
1.2.780 Br H H H F F -(CH2)4-
la781 | CN | H H H| F F -(CHo)s-
12782 |CH3;| H H H| F F -(CHa)s-
1.a.783 F H H F F F -(CHa)s-
l.a.784 Cl H H F F F -(CH2)s-
1.a.785 F H H Cl F F -(CH2)4-
1.a.786 Cl H H F F F -(CHa)s4-
1a787 | CN | H H F F F -(CHa)s-
L.a.788 F H H CN| F F -(CHa)s-
1.a.789 CN H H F F F -(CH2)4-
1.2.790 F H F H F F -(CHa)4-
La.791 Cl H F H F F -(CH2)4-
la792 | CN | H F H F F -(CHz)4-
1.a.793 F F F H F F -(CHa)s-
1a794 | Cl F F H| F F -(CHa)s-
L.a.795 F Cl F H F F -(CHa)s-
L.a.796 Cl F F H F F -(CH2)s-
12797 | CN F F H F F -(CHa)s-
1.2.798 F CN F H F F -(CH2)s4-
12799 | CN F F H F F -(CH2)4-
L.a.800 F F H F F F -(CH2)4-
1a.801 Cl F H F F F -(CHp)s-
L.a.802 F Cl H F F F -(CHa)s4-
1.a.803 CN F H F F F -(CH2)4-
L.a.804 F CN H F F F -(CH2)4-
1.2.805 F F F F F F -(CHa)s-
1.2.806 Cl F F F F F -(CH2)s-
1.2.807 F Cl F F F F -(CH2)s-
1.a.808 CN F F F F F -(CHaz)s-
1.2.809 F CN F F F F -(CHa)s4-
1.a.810 H F F F F F -(CHa)s-
La.811 F F Br F F F -(CHa)4-
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S6 R* | RP R° | RI| R® R2 R® | R
la.812 F F |C=CH| F F F -(CH)s-
la813 | CF3 | CI H H F F -(CHa)4-
la.814 F F I F F F -(CHz)4-
La.815 F H H H F F -(CHy)s-
1a.816 Cl H H H F F -(CHa)s-
La.817 Br H H H F F -(CHa)s-
1.a.818 CN H H H F F -(CHy)s-
la819 |CHs| H H H F F -(CHy)s-
1.2.820 F H H F F F -(CHp)s-
La.821 Cl H H F F F -(CHy)s-
1.a.822 F H H Cl F F -(CH2)s-
1.a.823 Cl H H F F F -(CHa)s-
L.a.824 CN H H F F F -(CHy)s-
1.2.825 F H H CN| F F -(CH2)s-
1.2.826 CN H H F F F -(CHy)s-
1a.827 F H F H F F -(CHy)s-
1.2.828 Cl H F H F F -(CHa)s-
1.a.829 CN H F H F F -(CHy)s-
1.2.830 F F F H F F -(CH2)s-
1.a.831 Cl F F H F F -(CH2)s-
1.a.832 F Cl F H F F -(CHy)s-
1.a.833 Cl F F H F F -(CH>)s-
lLa.834 | CN F F H F F -(CHa)s-
1.a.835 F CN F H F F -(CHy)s-
1.2.836 CN F F H F F -(CHy)s-
1.a.837 F F H F F F -(CHy)s-
1.2.838 Cl F H F F F -(CHy)s-
1.a.839 F Cl H F F F -(CHy)s-
1a.840 | CN F H F F F -(CH2)s-
La.841 F CN H F F F -(CH2)s-
L.a.842 F F F F F F -(CHy)s-
1.a.843 Cl F F F F F -(CHy)s-
L.a.844 F Cl F F F F -(CH2)s-
1.2.845 CN F F F F F -(CHa)s-
La.846 F CN F F F F -(CHa)s-
1.2.847 H F F F F F -(CH2)s-
1.a.848 F F Br F F F -(CH2)s-
1.2.849 F F |C=CH| F F F -(CHa)s-
1a850 | CF3 | CI H H F F -(CH2)s-
.a.851 F F 1 F F F -(CH2)s-
1.a.852 F H H H F Cl -(CHaz)»-
12853 | Cl H H H F Cl -(CHa),-
La.854 Br H H H F Cl -(CH2)2-
L.a.855 CN H H H F Cl -(CHy):-
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12856 |CHs | H H H F Cl -(CHa)2-
1.a.857 F H H F F Cl -(CHz)2-
I.2.858 Cl H H F F Cl -(CHa)z-
1.2.859 F H H Cl F Cl -(CHa)2-
1.2.860 Cl H H F F Cl -(CHa2),-
La.861 CN | H H F F Cl -(CHa),-
1.2.862 F H H CN F Cl -(CHa)z-
la863 | CN | H H F F Cl -(CHa)e-
1.2.864 F H F H F Cl -(CHa)2-
1.2.865 Cl H F H F Cl -(CHa)2-
1.2.866 CN H F H F Cl -(CHa)2-
1.2.867 F F F H F Cl -(CHa)a-
1.2.868 Cl F F H F Cl -(CHz)2-
1.2.869 F Cl F H F Cl -(CHa)2-
1.2.870 Cl F F H F Cl -(CH2)2-
La.871 | CN F F H F Cl -(CHa),-
La.872 F CN F H F Cl -(CHa),-
La873 | CN F F H F Cl -(CHa2)2-
1.a.874 F F H F F Cl -(CHa)2-
12875 | Cl F H F F Cl -(CHa)2-
1.2.876 F Cl H F F Cl -(CHa)2-
I.2.877 CN F H F F Cl -(CHa2)2-
1.a.878 F | CN H F F Cl -(CHa)s-
1.2.879 F F F F F Cl -(CHz)2-
1.2.880 Cl F F F F Cl -(CH2)2-
I.a.881 F Cl F F F Cl -(CHa2)»2-
12882 |CN | F F F F Cl -(CHa)2-
1.2.883 F CN F F F Cl -(CHa)2-
1.2.884 H F F F F Cl -(CHa2)2-
1.2.885 F F Br F F Cl -(CH2)2-
1.2.886 F F =C F F Cl -(CHa),-
1a887 | CF3 | Cl H H F Cl -(CHa)»-
L.a.888 F F I F F Cl -(CHz)2-
1.2.889 F H H H F Cl -(CHy)3-
1.2.890 Cl H H H F Cl -(CHa)s-
L.a.891 Br H H H F Cl -(CHa)s-
1.a.892 CN H H H F Cl -(CH2)3-
la893 |CH;| H H H F Cl -(CHa)s-
1.2.894 F H H F F Cl -(CHy)s-
I.2.895 Cl H H F F Cl -(CH2)3-
1.2.896 F H H Cl F Cl -(CHa2)3-
1.2.897 Cl H H F F Cl -(CHy)s-
la898 | CN | H H F F Cl -(CHa)s3-
1.2.899 F H H CN F Cl -(CH2)s3-
12900 | CN | H H F F Cl -(CH2)s3-
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La.901 F H F H F Cl -(CHp)s-
1.2.902 Cl H F H F Cl -(CHa)3-
1.2.903 CN H F H F Cl -(CHz)3-
1.2.904 F F F H F Cl -(CHa)s-
1.2.905 Cl F F H F Cl -(CH2)3-
1.2.906 F Cl F H F Cl -(CHa)3-
1.a.907 Cl F F H F Cl -(CHa)s-
12908 | CN F F H F Cl -(CHa)s-
1.2.909 F CN F H F Cl -(CHa)3-
12910 | CN F F H F Cl -(CHa)3-
1a.911 F F H F F Cl -(CHa)s-
La.912 Cl F H F F Cl -(CHa)s-
1.a.913 F Cl H F F Cl -(CHp)s-
La914 | CN F H F F Cl -(CHa)3-
La.915 F CN H F F Cl -(CH2)3-
1a.916 F F F F F Cl -(CHa)s-
1a.917 Cl F F F F Cl -(CHa)s-
1.a.918 F Cl F F F Cl -(CH)3-
1.a.919 CN F F F F Cl -(CHa2)3-
1.a.920 F CN F F F Cl -(CHa2)3-
1a.921 H F F F F Cl -(CHz)3-
1.2.922 F F Br F F Cl -(CHz)3-
1.2.923 F F =C F F Cl -(CHy)s-
1a924 | CF3 | Cl H H F Cl -(CHz)s-
1.2.925 F F I F F Cl -(CHy)3-
1.2.926 F H H H F Cl -(CH2)s-
1.a.927 Cl H H H F Cl -(CH2)4-
1.2.928 Br H H H F Cl -(CH2)s-
La929 | CN H H H F Cl -(CH2)4-
12930 |CH3| H H H F Cl -(CH2)4-
La.931 F H H F F Cl -(CH2)4-
1.2.932 Cl H H F F Cl -(CH2)s-
1.2.933 F H H Cl F Cl -(CH2)4-
1.a.934 Cl H H F F Cl -(CH2)4-
12935 |CN | H H F F Cl -(CH2)s-
1.a.936 F H H CN F Cl -(CH2)s-
1a.937 | CN H H F F Cl -(CHa)s-
1.2.938 F H F H F Cl -(CH2)4-
1.2.939 Cl H F H F Cl -(CHa)s-
la940 | CN | H F H F Cl -(CH2)s-
1.a.941 F F F H F Cl -(CHa)s-
1.2.942 Cl F F H F Cl -(CH2)s-
1.2.943 F Cl F H F Cl -(CH2)s-
1.a.944 Cl F F H F Cl -(CH2)4-
1.a.945 CN F F H F Cl -(CH2)4-
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1.2.946 F | CN F H| F Cl -(CH2)s-
12947 | CN | F F H| F Cl -(CHz)4-
1.a.948 F F H F F Cl -(CH2)s-
12949 | Cl F H F F Cl -(CH2)4-
1.2.950 F Cl H F F Cl -(CH2)s-
La.951 CN F H F F Cl -(CH2)s-
L.a.952 F CN H F F Cl -(CHp)s-
1.2.953 F F F F F Cl -(CHa)4-
1.a.954 Cl F F F F Cl -(CH2)4-
1.2.955 F Cl F F F Cl -(CHa)4-
L2956 | CN F F F F Cl -(CH2)s4-
1.a.957 F CN F F F Cl -(CHz)4-
1.2.958 H F F F F Cl -(CHa)4-
1.2.959 F F Br F F Cl -(CH2)s-
1.2.960 F F =CH| F F Cl -(CHa)s-
.a.961 CF3 Cl H H F Cl -(CHz)4-
1.a.962 F F I F F Cl -(CH2)4-
1.2.963 F H H H| F Cl -(CHy)s-
L.a.964 Cl H H H F Cl -(CH2)s-
1.2.965 Br H H H F Cl -(CH2)s-
1a966 | CN | H H H| F Cl -(CHa)s-
12967 |CHs;| H H H F Cl -(CHp)s-
1.2.968 F H H F F Cl -(CHy)s-
1.2.969 Cl H H F F Cl -(CH2)s-
1.2.970 F H H Cl F Cl -(CHa)s-
L.a.971 Cl H H F F Cl -(CH2)s-
12972 | CN | H H F F Cl -(CH2)s-
1.a.973 F H H CN| F Cl -(CH2)s-
1.a.974 CN H H F F Cl -(CHz)s-
1.a.975 F H F H F Cl -(CH2)s-
1.2.976 Cl H F H F Cl -(CHy)s-
12977 | CN | H F H F Cl -(CH2)s-
12978 | F F F H| F Cl -(CHp)s-
1.2.979 Cl F F H F Cl -(CHa)s-
1.2.980 F Cl F H F Cl -(CHy)s-
1.2.981 Cl F F H F Cl -(CHp)s-
12982 | CN | F F H F Cl -(CHa)s-
1.2.983 F CN F H F Cl -(CHa)s-
12984 | CN | F F H| F Cl -(CHp)s-
1.a.985 F F H F F Cl -(CH2)s-
12986 | ClI F H F F Cl -(CH>)s-
1.2.987 F Cl H F F Cl -(CHy)s-
1.2.988 CN F H F F Cl -(CHa)s-
1.2.989 F CN H F F Cl -(CHa)s-
1.2.990 F F F F F Cl -(CHa)s-
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1.a.991 Cl F F F F Cl -(CH>)s-
1.2.992 F Cl F F F Cl -(CHa)s-
1.2.993 CN F F F F Cl -(CH»)s-
1.2.994 F CN F F F Cl -(CH2)s-
1.2.995 H F F F F Cl -(CHa)s-
1.2.996 F F Br F F Cl -(CHp)s-
1.a.997 F F C=CH | F F Cl -(CH2)s-
I.a.998 CF3 Cl H H F Cl -(CH2)s-
1.a.999 F F I F F Cl -(CHp)s-
1.a.1000 F H H H F CoHs CH3 -H
1.a.1001 Cl H H H F CoHs CHs3 H
1.a.1002 Br H H H F CoHs CHs H
1.a.1003 CN H H H F CyHs CHs H
La.1004 | CH3 H H H F C,Hs CH3 H
1.a.1005 F H H F F CoHs CH3 H
1.a.1006 Cl H H F F CyH;s CH; H
I.a.1007 F H H Cl F CoH;s CHj3 H
1.a.1008 Cl H H F F C2H;s CHj3 H
1.a.1009 CN H H F F CoHs CH3 H
La.1010 F H H CN F C,H;s CH;3; H
L.a.1011 CN H H F F CoHs CHs H
1.a.1012 F H F H F C2H;s CH3 H
1.a.1013 Cl H F H F CoHs CH3 H
La.1014 CN H F H F CoH;s CHs3 H
L.a.1015 F F F H F C2H;s CH3 H
1.a.1016 Cl F F H F C2H;s CH3 H
L.a.1017 F Cl F H F CoHs CH; H
1.a.1018 Cl F F H F CoHs CH3 H
1a.1019 | CN F F H F CoHs CH3 H
1.a.1020 F CN F H F CoHs CH;3 H
I.a.1021 CN F F H F CoHs CH; H
I.a.1022 F F H F F CoHs CH; H
1.a.1023 Cl F H F F CoHs CH3 H
I.a.1024 F Cl H F F CoHs CH3 H
.a.1025 CN F H F F CoHs CH; H
1.a.1026 F CN H F F CoHs CH3 H
.a.1027 F F F F F CoHs CH3 H
1.a.1028 Cl F F F F CoHs CH3 H
1.a.1029 F Cl F F F CyHs CH3 H
L.a.1030 CN F F F F C2Hs CHs3 H
1.a.1031 F CN F F F CoHs CH3 H
La.1032 H F F F F CoHs CH3 H
1.a.1033 F F Br F F CoHs CH; H
1.a.1034 F F C=CH | F F CoHs CHs3 H
1.a.1035 CF3 Cl H H F CoHs CHs H
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S6 R* | R R° | RY| R R? R? R*
1.a.1036 F F I F F CoHs CH; H
1.a.1037 F H H H F CyHs CoHs H
1.a.1038 Cl H H H F CoHs C2Hs H
I.a.1039 Br H H H F CoHs C2Hs H
La.1040 | CN H H H F CoHs CyHs H
L.a.1041 CH3 H H H F C.Hs CyHs H
1.a.1042 F H H F F CoHs CoHs H
1.a.1043 Cl H H F F CoHs CyHs H
1.a.1044 F H H Cl F CoHs CyH;s H
I.a.1045 Cl H H F F CoHs C2H;s H
I.a.1046 CN H H F F CoHs C2Hs H
I.2.1047 F H H CN F CoH;s CyHs H
I.a.1048 CN H H F F CoHs CyH;s H
1.a.1049 F H F H F CoHs CyHs H
1.a.1050 Cl H F H F CoHs CyHs H
La.1051 CN H F H F CyHs C,Hs H
[.a.1052 F F F H F CyHs C2Hs H
I.a.1053 Cl F F H F CoHs CoHs H
I.a.1054 F Cl F H F CoHs C,Hs H
I.a.1055 Cl F F H F CoHs C,H;s H
1.a.1056 CN F F H F C2Hs C2H;s H
La.1057 F CN F H F CoHs C2Hs H
1.a.1058 CN F F H F CoHs CyHs H
1.a.1059 F F H F F C2Hs CoH;s ‘H
1.a.1060 Cl F H F F CoHs CoHs H
.a.1061 F Cl H F F C2Hs CyHs H
1.2.1062 CN F H F F CoHs CoHs H
1.a.1063 F CN H F F CoHs CoHs H
L.a.1064 F F F F F C2Hs CyHs H
1.a.1065 Cl F F F F C.Hs CoHs H
1.a.1066 F Cl F F F CoHs CoHs H
1.a.1067 CN F F F F CoHs CoHs H
1.a.1068 F CN F F F CoHs CoHs H
1.a.1069 H F F F F C,Hs CoHs H
1.a.1070 F F Br F F CoHs CoHs H
1.a.1071 F F =C F F C,oHs CoHs H
1.a.1072 CF3 Cl H H F C2Hs CoHs H
L.a.1073 F F I F F CaHs CoHs H
1.a.1074 F H H H F C2Hs CoHs CH3
1.a.1075 Cl H H H F CoHs CoHs CH3
1.a.1076 Br H H H F CoHs CyHs CH3
1.a.1077 CN H H H F C.Hs CoHs CH3
La.1078 | CHs H H H F CoHs CoHs CHs
1.a.1079 F H H F F C,Hs C2Hs CH;
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S6 R* | R R° | RY| R R? R3 R*
1.a.1080 Cl H H F F CyoHs CoHs CH;
1.a.1081 F H H Cl F C.Hs C,oHs CHs3
1.a.1082 Cl H H F F C.Hs C2Hs CHs3
1.a.1083 CN H H F F CoHs C2Hs CHs
1.a.1084 F H H CN F C,oHs C,oHs CH3
1.a.1085 CN H H F F C2Hs C2Hs CHs
1.a.1086 F H F H F CoHs C,Hs CHs;
1.a.1087 Cl H F H F C,oHs CoHs CHs;
1.a.1088 CN H F H F CoHs CoHs CH3
1.a.1089 F F F H F CoHs C.Hs CH3
1.a.1090 Cl F F H F CoHs C2Hs CHs
I.a.1091 F Cl F H F CyHs CoHs CH;
1.a.1092 Cl F F H F CoHs CaHs CHs;
1.a.1093 CN F F H F CaoHs CoHs CHs
1.a.1094 F CN F H F CyHs CyHs CHs3
1.a.1095 CN F F H F C2Hs CoHs CH;
1.a.1096 F F H F F C>Hs C2Hs CHs3
1.a.1097 Cl F H F F CoHs CoHs CHs3
1.a.1098 F Cl H F F CyHs CoHs CH3
1.a.1099 CN F H F F C,Hs CoHs CH3
I.a.1100 F CN H F F CoHs CoHs CHs
La.1101 F F F F F C.oHs CoHs CHs
L.a.1102 Cl F F F F CoHs C,Hs CH3
1.a.1103 F Cl F F F CoHs CoHs CHs3
La.1104 CN F F F F CoHs CoHs CHs3
1.a.1105 F CN F F F C.Hs C.Hs CHs3
1.a.1106 H F F F F C.Hs C2Hs CHs3
[.a.1107 F F Br F F CoHs CoHs CHs
1.a.1108 F F =C F F C2Hs CoHs CH3
L.a.1109 CFs Cl H H F C.Hs CyHs CH3
I.a.1110 F F 1 F F CoHs CoHs CHs3
La.l111 F H H H F CoHs CHs3 CHs3
La.1112 Cl H H H F C2Hs CHs3 CHs
La.1113 Br H H H F CoHs CHs3 CHs
lLa.1114 CN H H H F C,2Hs CH; CHs3
La.1115 | CHs H H H F C2Hs CH3 CH3
La.1116 F H H F F CoHs CHs3 CHs;
La.l117 Cl H H F F CoHs CH3 CH3
La.1118 F H H Cl F CoHs CH3 CHs3
La.1119 Cl H H F F CoHs CH3 CHs3
1.a.1120 CN H H F F CoHs CH3 CH3
La.1121 F H H CN F CoH;s CHs3 CH3
La.1122 CN H H F F CoHs CH3 CH3
La.1123 F H F H F CoHs CHs3 CH;3
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S R* | R R® [ RY| R® R? R} R*
lLa.1124 Cl H F H F C,oHs CHs3 CHs
La.1125 CN H F H F CoHs CHs; CH3
La.1126 F F F H F C2Hs CHz CH;
l.a.1127 Cl F F H F CoHs CH; CH3
La.1128 F Cl F H F CoHs CH3 CHs
1.a.1129 Cl F F H F CoHs CH; CHs
1.a.1130 CN F F H F CoHs CH; CH3
La.1131 F CN F H F CyHs CH;3 CHs
La.1132 CN F F H F CoHs CH3 CHs;
La.1133 F F H F F CoHs CHs; CH3
l.a.1134 Cl F H F F CoHs CHs; CH3
La.1135 F Cl H F F CoHs CH; CHs
1.a.1136 CN F H F F C,Hs CH;3; CHs3
La.1137 F CN H F F CoHs CH3 CH3
la.1138 F F F F F CoHs CH3 CH;
La.1139 Cl F F F F CoHs CHs CHs
.a.1140 F Cl F F F CoHs CH; CH3
La.1141 CN F F F F CoHs CHs; CHs3
l.a.1142 F CN F F F CaHs CH; CHs
L.a.1143 H F F F F CoHs CH3 CH3
La.1144 F F Br F F CoHs CH; CH3
La.1145 F F =CH | F F CoHs CHs CHs3
l.a.1146 CF; Cl H H F CoHs CHs3 CHs
l.a.1147 F F I F F CoHs CHs3 CH3
La.1148 F H H H F Cl CH3 H
l.a.1149 Cl H H H F Cl CHj3 H
L.a.1150 Br H H H F Cl CH3 H
l.a.1151 CN H H H F Cl CH3 H
La.1152 | CH3 H H H F Cl CH3 H
La.1153 F H H F F Cl CHs3 H
La.1154 Cl H H F F Cl CHs3 H
L.a.1155 F H H Cl F Cl CHs3 H
l.a.1156 Cl H H F F Cl CH3 H
L.a.1157 CN H H F F Cl CH3 H
I.a.1158 F H H CN F Cl CH3 H
1.a.1159 CN H H F F Cl CHs H
I1.a.1160 F H F H F Cl CH3 H
La.1161 Cl H F H F Cl CHs3 H
[.a.1162 CN H F H F Cl CH3 H
l.a.1163 F F F H F Cl CHs H
La.1164 Cl F F H F Cl CH3 H
La.1165 F Cl F H F Cl CH3 H
1.a.1166 Cl F F H F Cl CH3 H
1.a.1167 CN F F H F Cl CH3 H
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S R* | R R° | RY| R® R? R} R*
La.1168 F CN F H F Cl CH; H
La.1169 CN F F H F Cl CH; H
L.a.1170 F F H F F Cl CHs; H
La.l1171 Cl F H F F Cl CH3 H
La.1172 F Cl H F F Cl CH; H
la.1173 CN F H F F Cl CH; H
La.1174 F CN H F F Cl CH; H
l.a.1175 F F F F F Cl CH3 H
La.1176 Cl F F F F Cl CH3 H
La.1177 F Cl F F F Cl CHs3 H
La.1178 CN F F F F Cl CHs H
La.1179 F CN F F F Cl CH; ‘H
1.a.1180 H F F F F Cl CHs3 H
La.1181 F F Br F F Cl CH; H
La.1182 F F C=CH | F F Cl CH; H
La.1183 CF3 Cl H H F Cl CHs3 H
l.a.1184 F F I F F Cl CHs H
La.1185 F H H H F CHCl Cl CHs;
La.1186 Cl H H H F CH,Cl1 Cl CH3
la.1187 Br H H H F CHCl Cl CH3
la.1188 CN H H H F CH-Cl1 Cl CH;
La.1189 | CH3 H H H F CH2Cl1 Cl CH;
1.a.1190 F H H F F CH:Cl1 Cl CH;
L.a.1191 Cl H H F F CH.C1 Cl CH;
La.1192 F H H Cl F CH>Cl Cl CH3
L.a.1193 Cl H H F F CH,Cl1 Cl CH3
l.a.1194 CN H H F F CHC1 Cl CHs3
La.1195 F H H CN F CH.Cl1 Cl CH;
1.a.1196 CN H H F F CHCI Cl CH;
La.1197 F H F H F CH,Cl1 Cl CH3
La.1198 Cl H F H F CH,C1 Cl CH3
La.1199 CN H F H F CH>CI Cl CH;
L.a.1200 F F F H F CH>CI Cl CH3
L.a.1201 Cl F F H F CH.Cl1 Cl CHs
L.a.1202 F Cl F H F CH,Cl1 Cl CH3
I.a.1203 Cl F F H F CH,Cl1 Cl CH3
La.1204 CN F F H F CH,Cl1 Cl CH;
I.a.1205 F CN F H F CHCl Cl CHs3
I.a.1206 CN F F H F CHCI Cl CH;
L.a.1207 F F H F F CH>Cl1 Cl CHs
La.1208 Cl F H F F CHxCI Cl CH3
1.a.1209 F Cl H F F CH-CI Cl CH;
L.a.1210 CN F H F F CH.C1 Cl CHs
La.1211 F CN H F F CHCl Cl CH3
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S R? | RP R | RI | Re R? R3 R*
La.1212 F F F F F CH.Cl Cl CH;
La.1213 Cl F F F F CH-CI Cl CH3
La.1214 F Cl F F F CH,Cl Cl CH;
La.1215 | CN F F F F CH2C1 Cl CH;
La.1216 F CN F F F CH,Cl Cl CH;
lLa.1217 H F F F F CH)(CI Cl CH3
La.1218 F F Br F F CH:C1 Cl CH;
La.1219 F F |C=CH| F F CH-Cl Cl CH;
lLa.1220 | CF3 | ClI H H F CH,Cl Cl CH;
La.1221 F F I F F CH,C1 Cl CH;
La.1222 F H H H F CN CH3 CH;
La.1223 Cl T H H F CN CH; CH;
la.1224 | Br H H T F CN CH;3 CH;
la1225 | CN | H T H F CN CH; CH;
La.1226 | CHj3 H H H F CN CH3 CHs
La.1227 F H H F F CN CH; CH;
La.1228 Cl H H F F CN CHjs CH;
L.a.1229 F H H Cl F CN CHs CH;
La.1230 Cl H H F F CN CH;s CH;
lai1231 | CN | H H F F CN CH;s CH;
La.1232 F H H |CN| F CN CHs CH;
la1233 | CN | H H F F CN CH; CH;
La.1234 F H F H F CN CH; CH;
La.1235 Cl H F H F CN CHj3 CH;
lal236 | CN | H F H F CN CH; CH;
La.1237 F F F H F CN CH; CH;
l.a.1238 Cl F F H F CN CH; CH;
La.1239 F Cl F H F CN CH; CH;
La.1240 Cl F F H F CN CHj3 CH;
lLa.1241 | CN F F H F CN CH; CH;
La.1242 F CN F H F CN CH; CH;
La.1243 | CN F F H F CN CHj3 CH;
La.1244 F F H F F CN CH; CH;
La.1245 Cl F H F F CN CH; CH;
La.1246 F Cl H F F CN CH; CH;
La.1247 | CN F H F F CN CH; CH;
La.1248 F CN H F F CN CH; CH;
La.1249 F F F F F CN CH; CH;
L.a.1250 Cl F F F F CN CH; CH;
La.1251 F Cl F F F CN CH; CH;
La.1252 CN F F F F CN CH3 CH3
La.1253 F CN F F F CN CH; CH;
La.1254 H F F F F CN CHjs CH;
La.1255 F F Br F F CN CH; CH;
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S6 R* | R’ R° | RY| R° R? R? R*
La.1256 F F C=CH | F F CN CHs3 CH3
La.1257 | CF3 Cl H H F CN CH; CHs;
I.a.1258 F F I F F CN CH3 CH3
1.a.1259 F H H H F OCHs3 H H
1.2.1260 Cl H H H F OCHs3 H H
La.1261 Br H H H F OCHs3 H H
.a.1262 CN H H H F OCH3 H H
La.1263 | CH3 H H H F OCH3 H H
La.1264 F H H F F OCHs H H
1.a.1265 Cl H H F F OCH3 H H
1.2.1266 F H H Cl F OCH3 H H
1.a.1267 Cl H H F F OCH3 H H
I.a.1268 CN H H F F OCH3 H H
1.a.1269 F H H CN F OCH3 H H
1.a.1270 CN H H F F OCHs3 H H
La.1271 F H F H F OCH3 H H
La.1272 Cl H F H F OCH3 H 'H
1.a.1273 CN H F H F OCH3 H H
La.1274 F F F H F OCH3 H H
La.1275 Cl F F H F OCHz3 H H
1.a.1276 F Cl F H F OCHs3 H H
La.1277 Cl F F H F OCH3 H H
L.a.1278 CN F F H F OCHs3 H H
1.a.1279 F CN F H F OCHs3 H H
1.2.1280 CN F F H F OCHz3 H H
I.a.1281 F F H F F OCHs3 H H
I.a.1282 Cl F H F F OCH3 H H
1.a.1283 F Cl H F F OCH3 H H
.a.1284 CN F H F F OCH3 H H
I.a.1285 F CN H F F OCH3 H H
I.2.1286 F F F F F OCHz3 H H
L.a.1287 Cl F F F F OCH3 H H
.a.1288 F Cl F F F OCH3 H H
1.a.1289 CN F F F F OCH3 H H
1.2.1290 F CN F F F OCHs3 H H
I.a.1291 H F F F F OCH3 H H
1.a.1292 F F Br F F OCH3 H H
1.2.1293 F F C=CH | F F OCH3 H H
La.1294 | CF3 Cl H H F OCH3 H H
I.a.1295 F F I F F OCH3 H H
I.a.1296 F H H H F OCH3 CH; H
1.a.1297 Cl H H H F OCH3 CH; H
1.a.1298 Br H H H F OCH3 CH;3 H
I.a.1299 CN H H H F OCHs CH3 H
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121300 | CHs| H H H F OCH; | CHs; H
La.1301 F H H F F OCH; | CH; H
1a1302 | ClI H H F F OCH; | CHs; H
1.2.1303 F H H Cl| F OCH; | CHs; H
La1304 | ClI H H F F OCH; | CH; H
121305 | CN | H H F F OCH; | CHs H
1.2.1306 F H H |[CN| F OCH; | CH; H
121307 | CN | H H F F OCH; | CH; H
L.a.1308 F H F H F OCH; | CH; H
121309 | Cl H F H F OCH; | CHs H
lai3lo |CN | H F H F OCH; | CHs H
La.1311 F F F H F OCHs; | CHs ‘H
La1312 | Cl F F H F OCH; | CH; H
La.1313 F Cl F H F OCH; | CHs H
La1314 | Cl F F H F OCH3; | CH; H
La1315 | CN | F F H F OCH; | CHs H
La.1316 F | CN F H F OCH; | CHs H
lal1317 | CN | F F H F OCH; | CHs H
La.1318 F F H F F OCH; | CH; H
La1319 | CI F H F F OCH; | CH; H
1.2.1320 F Cl H F F OCH; | CH; H
lal1321 | CN | F H F F OCH; | CHs; H
La.1322 F | CN H F F OCH3; | CHs H
La.1323 F F F F F OCHj3 CHs3 H
Lai1324 | Cl F F F F OCH; | CHs; H
121325 F Cl F F F OCH; | CH; H
121326 | CN | F F F F OCH; | CH; H
1.a.1327 F | CN F F F OCH; | CH; H
la1328 | H F F F F OCH; | CH; H
1.2.1329 F F Br F F OCH; | CH; H
1.a.1330 F F |C=CH| F F OCH; CH; H
L.a.1331 CF; Cl H H F OCHs3 CH3 H
12,1332 F F I F F OCH; | CHs; H
121333 F H H H F OCH; | CHs; CHs
La1334 | Cl H H H F OCH; | CHs; CH;
1al1335 | Br | H H H F OCH; | CHs CH;
1al1336 | CN | H H H F OCH; | CH; CHs
121337 |CHs3| H H H F OCHs; | CHs CH3
La.1338 F H H F F OCH; | CHs; CH;
1.a.1339 Cl H H F F OCH3 CH3 CH3
[.a.1340 F H H Cl F OCHs3s CHs CH3
Lal1341 | Cl H H F F OCH; | CHs; CH3
lal1342 | CN | H H F F OCH; | CHs; CH;
12,1343 F H H |[CN| F OCH; | CHs CHs
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La.1344 CN H H F F OCH3 CHj3 CHs3
L.a.1345 F H F H F OCH3 CH3 CHs3
.a.1346 Cl H F H F OCHj3 CH; CH;
.a.1347 CN H F H F OCH3 CHj3; CH3
1.a.1348 F F F H F OCH3 CH3 CH3
L.a.1349 Cl F F H F OCHj3 CHs CH3
1.a.1350 F Cl F H F OCH3 CHj CH;3
La.1351 Cl F F H F OCH3 CH3 CH;
la.1352 CN F F H F OCH3 CHs3 CHs3
I.a.1353 F CN F H F OCH3 CHj3 CH;
lLa.1354 CN F F H F OCHj3 CH;3; CHj
.a.1355 F F H F F OCH3 CH;3; CH3
1.a.1356 Cl F H F F OCH3 CHj3 CH3
1.a.1357 F Cl H F F OCH3 CHj CH;
l.a.1358 CN F H F F OCHs; CHs3 CHs;
L.a.1359 F CN H F F OCHs3 CH3 CH3
L.a.1360 F F F F F OCH3 CH; CHj
.a.1361 Cl F F F F OCH3 CHj3 CH;3
1.a.1362 F Cl F F F OCH3 CH3 CH3
1.a.1363 CN F F F F OCHj3 CHj; CH;
La.1364 F CN F F F OCH3 CH;3 CH;
1.a.1365 H F F F F OCH3 CHs3 CHj3;
1.a.1366 F F Br F F OCHj3 CHj3 CH3
L.a.1367 F F C=CH | F F OCH3 CHj3 CH3
La.1368 | CF3 Cl H H F OCHs3 CH3 CH3
1.a.1369 F F | F F OCH3 CH3 CH3
La.1370 F H H H F H -O(CHa)s-
La.1371 Cl H H H F H -O(CHa)s-
La.1372 | Br H H H F H -O(CHa)3-
1a.1373 | CN | H H H F H -O(CHa)3-
La.1374 | CH3 H H H F H -O(CHa)s3-
La.1375 F H H F F H -O(CHy)s-
1.a.1376 Cl H H F F H -O(CH2)3-
1a.1377 F H H Cl F H -O(CH2)3-
1a.1378 | Cl H H F F H -O(CH>)s-
1a.1379 | CN H H F F H -O(CHz)3-
1.a.1380 F H H CN| F H -O(CH»)3-
La.1381 | CN H H F F H -O(CH2)3-
1.a.1382 F H F H F H -O(CH»)3-
1.a.1383 Cl H F H F H -O(CH2)3-
la.1384 | CN | H F H F H -O(CHa)3-
La.1385 F F F H F H -O(CH2)3-
1.a.1386 Cl F F H F H -O(CHz)3-
l.a.1387 F Cl F H F H -O(CHy)s-
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La.1388 Cl F F H F H -O(CHy)s-
La.1389 | CN F F H F H -O(CHa)3-
La.1390 F CN F H F H -O(CHa)3-
La.1391 CN F F H F H -O(CH2)s-
La.1392 F F H F F H -O(CHa)s-
1.a.1393 Cl F H F F H -O(CH»)3-
.a.1394 F Cl H F F H -O(CHa)s-
La.1395 | CN F H F F H -O(CH2)3-
1.a.1396 F CN H F F H -O(CHy)s-
La.1397 F F F F F H -O(CH2)3-
1.a.1398 Cl F F F F H -O(CHa)3-
1.a.1399 F Cl F F F H -O(CHa)s-
1a.1400 | CN F F F F H -O(CHy)s-
L.a.1401 F CN F F F H -O(CHy)s-
La.1402 H F F F F H -O(CHy)s-
L.a.1403 F F Br F F H -O(CHa)3-
La.1404 F F C=CH | F F H -O(CHa)3-
L.a.1405 CF3 Cl H H F H -O(CHz)s-
1.2.1406 F F I F F H -O(CHa)s3-

Céc hop chét azin c6 cong thic (I) theo sang ché c6 thé duoc diéu ché
boi céc quy trinh chudn ctia héa hoc hitu co, vi du bdi cac quy trinh sau:

Quy trinh A)

Céc hop chét azin c6 cong thic (I), trong d6 R! va R® doc 1ap véi nhau
1a H, Ci-C¢-alkyl, Ci-Cs-alkoxy-C1-Cg-alkyl hodc Ci-Cs-alkoxy c6 thé dugc
didu ché biang cach cho biguanidin c6 cong thirc (II) phan tmg véi hop chét

cacbonyl c6 cong thirc (III) vdi sy cd mat cua bazo:

R 4
NH NH ) bazo R
A*N/U\N N R’
R H R R4 A N R
NIN N
| 1
) Iy R H

O

Céc bién A, R% R3 va R* ¢6 céac nghia, cu thé 13 cic nghia duge yu tién,

nhu trong cdng thire (I) da duogc dé cap 6 trén, va
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L! 1a nhém roi chuyén cé thé dich chuyén theo cich &i nhan nhu
halogen, CN, C;-Ce¢-alkoxy, Ci-Cs-alkoxycacbonyl, C;-Cs-alkylcacbonyloxy
hoac Ci-Cg-alkoxycacbonyloxy;

t6t hon 1 halogen hoic Ci-Ce-alkoxy;

cu thé duge wu tién 1a Cl hodc C1-Cs-alkoxy,

cu thé cling dugc uu tién 1a halogen,;

dac biét duoc vu tién 1a Cl;

R! 14 H, C;-Ce-alkyl, Ci1-Ce-alkoxy-Ci-Cs-alkyl, Ci-Ce-alkoxy;

cu thé duoc wu tién 1a H, Ci-Cs-alkoxy-C1-Cs-alkyl hoic Ci-Cs-alkoxy:
dac biét duoc vu tién la H, CH,OCH3 hoac OCHz;
dugc wu tién hon nita 1a hydro; va

R’ 1a H, C;-Ce-alkyl, C1-Ces-alkoxy-Ci-Cs-alkyl, Ci-Cg-alkoxy;

cu thé duoc wu tién 13 H, C1-Cs-alkoxy-C1-Ce-alkyl hodc C1-Cs-alkoxy:
dac biét duoc vu tien la H, CH2OCH3 hodac OCH3;

dugc uu tién hon nita 1a hydro.

Phan tng cta biguanidin c6 c¢dng thirc (II) v6i hop chit cacbonyl cé
cong thirc (III) thudng duoc tién hanh & nhiét d6 nim trong khoang tir 50°C
dén diém s6i ctia hdn hop phan tmg, t6t hon néu nim trong khoang tir 50°C dén

200°C (vi du, R. Sathunuru et al., J. Heterocycl. Chem. 2008, 45, 1673-1678).

Phan tng c6 thé duoc tién hanh & 4p sudt khi quyén hoc trong diéu kién
ap suét cao, néu thich hop trong diéu kién khi tro, lién tuc hoidc theo mé.

Theo mdt phuong an cua quy trinh theo sang ché, biguanidin cé cong
thue (II) va hop chat cacbonyl ¢6 cong thirc (IIT) duge st dung véi cac luong
déng mol.

Theo phuong an khac cta quy trinh theo sang ché, hop chit cacbonyl ¢

cong thire (1) duge st dung véi luong du so voi biguanidin c6 cong thire (ID).
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T6t hon 13 ty 18 mol ctia hop chéit cacbonyl ¢ cong thie (IIT) so véi
biguanidin ¢6 cong thitc (II) nim trong khoang tir 1,5:1 dén 1:1, tdt hon néu
ndm trong khoadng tr 1,2:1 dén 1:1, dic biét duoc wu tién néu nim trong

khoang tir 1,2:1, cling dac biét dugc vu tién 1a 1:1.

Phan mg ctia biguanidin ¢6 cong thirc (IT) véi hop chét cacbonyl ¢

cong thire (I1T) duogce tién hanh trong dung méi hitu co.

Nhin chung, thich hop 13 tit ca cic dung méi c6 kha ning hoa tan
biguanidin c¢é cong thirc (IT) va hop chit cacbonyl c6 cong thire (IIT) it nhat mot

phan va t&t hon 1a hoan toan trong cac didu kién phan tng.
Vi du v& cac dung mai thich hop 1a

cac hydrocacbon béo nhur pentan, hexan, xyclohexan, nitrometan va hdn
hop cua cac Cs-Cs-alkan; cac hydrocacbon thom nhu benzen, clobenzen,
toluen, cresol, o-, m- va p-xylen; cac hydrocacbon da halogen hdéa nhu
diclometan, 1,2-dicloetan, clorofom, cacbon tetraclorua va clobenzen, cac ete
nhu dietyl ete, diisopropyl ete, tert.-butyl metylete (TBME), dioxan, anisol va
tetrahydrofuran (THF), nitril nhu axetonitril va propionitril, cling nhu dung méi
khong proton ludng cuc nhu sulfolan, dimetylsulfoxit, N,N-dimetylformamit
(DMF), N,N-dimetylaxetamit (DMAC), 1,3-dimetyl-2-imidazolidinon (DMI),
N,N'-dimetylpropylen ure (DMPU), dimetyl sulfoxit (DMSO) va 1-metyl-2
pyrolidinon (NMP).

Céc dung moi dugc uu tién 1a ete va dung moi khdng proton ludng cuc
nhu dugc xac dinh trén day.

Céac dung moi dugce uu tién hon nita 1a céc ete nhu dugce xéc dinh trén
day.

Thuét nglt dung mdi trong ban md ta nay cling bao gém hdn hop ctia hai
hodc nhiéu hop chit trén day.

Phan tng cta biguanidin c¢6 cong thirc (II) v6i hop chit cacbonyl c6

cong thirc (IIT) dugc tién hanh véi sy c6 mit ctia bazo.
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Vi du vé cac bazo thich hop bao gom céc bazo chira kim loai va céc

bazo chira nito.

Vi du v& cac bazo chira kim loai thich hop 14 céc hop chét v6 co nhu
oxit ctia kim loai kiém va kim loai kiém thd, va c4c oxit kim loai khéc, nhu lithi
oxit, natri oxit, kali oxit, magie oxit, canxi oxit va magie oxit, st oxit, bac oxit;
céc hydrua cua kim loai kiém va kim loai kiém thé nhu lithi hydrua, natri
hydrua, kali hydrua va canxi hydrua, amit ctia kim loai kiém nhu lithi amit,
natri amit va kali amit, cacbonat cta kim loai kiém va kim loai kiém thd nhu
lithi cacbonat, natri cacbonat, kali cacbonat, magie cacbonat, va canxi
cacbonat, cling nhu hydro cacbonat (bicacbonat) ctia kim loai kiém nhu lithi
hydro cacbonat, natri hydro cacbonat, kali hydro cacbonat; phosphat ctia kim
loai kiém va kim loai kiém thé nhu natri phosphat, kali phosphat va canxi
phosphat; va ngoai ra con ké dén cic bazo hitu co, nhu amin béc ba nhur tri-Ci-
Ces-alkylamin, vi du trietylamin, trimetylamin, N-etyldiisopropylamin, va N-
metylpiperidin, pyridin, pyridin dwoc thé nhu colidin, lutidin, N-
metylmorpholin va 4-dimetylaminopyridin (DMAP), va ca amin vong déi nhu
1,8-diazabixyclo[5.4.0Jundec-7-en (DBU) hodc 1,5-diazabixyclo[4.3.0]non-5-
en (DBN).

Cac bazo duogc uu tién 1a tri-Ci-Cs-alkylamin nhu dugc xac dinh trén
day.

Thuat ngit bazo trong ban md ta nay ciing bao gdm hdn hop ciia hai
hodc nhidu, t6t hon néu 14 hai trong sb cic hop chét trén day. Cu thé, dugc uu
tién néu str dung mét bazo.

Céc bazo thuong duoc sir dung véi lugng du; tuy nhién ching cling c6
thé duoc st dung vdi cac lugng déng mol, hodc, néu thich hop, c6 thé duoc st
dung dudi dang dung moi.

Tt hon 1a tr 1 dén 5 duong lugng bazo, cu thé duoc wu tién néu 3

duwong luong bazo clia bazo duge st dung, tinh theo biguanidin cé cong thirc

(ID).
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Thoi diém két thuc phan tng c6 thé duoc xac dinh mot cach dé dang bai
ngudi ¢ hiéu biét trung binh trong linh vue ndy bang cic phwong phap thong
thuong.

Hon hop phan g duge xit ly theo cach théng thudng, vi du bang cach

trén véi nude, tach pha va, néu thich hop, tinh ché san phim thé bang séc_; ky.

Mot s6 hop chét trung gian va san phdm cudi thu duoc dudi dang cac
diu nhét, ma c6 thé duge tinh ché hoic loai bd cac thanh phan dé bay hoi dudi
&p suét giam va & nhiét d6 cao vira phai.

Néu cac hop chét trung gian va san phdm cudi thu dwoc duéi dang chat
rén, viéc tinh ché cling co thé duoc tién hanh béng c4ch tai két tinh hodc niu.

Hop chét cacbonyl c6 cong thic (IIT) can cho viée didu ché cac hop chit
azin c6 cong thirc (I) 1a da biét trong linh vuce hodc ching c6 thé duge didu ché

va/hodc cé san trén thi truong.

Biguanidin cé cong thtre (II) can cho viéc didu ché cac hop chat azin c6
cong thie (I), trong d6 R! va R’ ddc 1ap véi nhau 1a H, C;-Ce-alkyl, C1-Ce-
alkoxy-Ci-Ces-alkyl hoac Ci-Ce-alkoxy, c6 thé duoc didu ché bang cach cho
guanidin c¢6 cong thic (IV) phan tng véi amin c¢6 cong thirc (V) trong sy c6

mit cla axit:

NH axit NH NH
1
—NH NC H I A H
aonbr T+ one w A AL -
I |
W) H R° R'" H R°
(V)

Bién A ¢4 céc nghia, cu thé 1a cic nghia dugc wu tién, nhu trong cong
thue (1) da duoc dé cap & trén;
R! 13 H, Ci-Cs-alkyl, Ci-Cs-alkoxy-Ci-Ce-alkyl, C1-Cs-alkoxy;
duoc ddc biét vu tién la H, C1-Ce-alkoxy-Ci-Ce-alkyl hodc Ci-Ce-
alkoxy:

dic biét duge vu tién 1a H, CH;OCH3 hoac OCHs;
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duoc uu tién hon nita 13 hydro; va
R’ 1a H, C;-Cs-alkyl, Ci-Cs-alkoxy-Ci1-Ce-alkyl, C1-Cs-alkoxy;
duoc dic biét uu tién 1a H, Ci-Cs-alkoxy-Ci-Ce-alkyl hoeflc.C1-C5-
alkoxy:
dic biét duoc uvu tién 1a H, CH2OCH3 hodac OCHz;
dugc uvu tién hon nita 13 hydro.
Phan tmg cta guanidin c¢6 cbng thirc (IV) véi amin c¢6 cong thire (V)

thudng duge tién hanh & nhiét d6 ndm trong khoang tir 50°C dén 150 °C, ot
hon néu nim trong khoang tir 80°C dén 130°C.

K¥ thuét vi song duge st dung khi thich hop (vi du, C.O. Kappe, A.
Stadler, Microwaves in Organic and Medicinal Chemistry, Weinheim 2012).

Phan tmg c6 thé duoc tién hanh & 4p sut khi quyén hozc trong didu kién
ap suAt cao, néu thich hop trong diéu kién khi tro, lién tuc hozc theo mé.

Theo mot phuong an cta quy trinh theo sang ché, guanidin c6 céﬁg thirc
(IV) va amin c¢6 cong thire (V) dugc sir dung véi cac lugng dang mol.

Theo phuong 4an khac cua quy trinh theo sang ché, amin c6 cong thirc
(V) dugc stir dung v6i lugng du so véi guanidin ¢6 cong thire (IV).

Tét hon néu ty 16 mol ctia amin c¢6 cong thirc (V) so voi guanidin c6
cong thirc (IV) nim trong khoang tir 2:1 dén 1:1, t&t hon néu ndm trong khoang
tir 1,5:1 d&n 1:1, ddc biét duoc vu tién 13 1:1.

Phan tng clia guanidin c6 cdng thire (IV) véi amin c6 cong thic (V)
duoc tién hanh trong dung mdi hitu co.

Nhin chung, thich hop la t4t ca cac dung mdi c6 kha ning hoa tan
guanidin ¢6 cong thirc (IV) va amin c6 cong thitc (V) it nhdt mét phan va tt
hon 1& hoan toan trong c4c diéu kién phan tmg.

Vi du vé cac dung méi thich hgp 1a cac hydrocacbon béo nhu pentan,

hexan, xyclohexan, nitrometan va hon hop cta cac Cs-Cg-alkan, cac
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hydrocacbon thom nhu benzen, clobenzen, toluen, cresol, o-, m- va p-xylen,
cac hydrocacbon d& halogen héa nhu diclometan, 1,2-dicloetan, clorofom,
cacbon tetraclorua va clobenzen, cic ete nhu dietyl ete, diisopropyl ete, tert.-
butyl metylete (TBME), dioxan, anisol va tetrahydrofuran (THF), este nhu etyl
axetat va butyl axetat; nitril nhu axetonitril va propionitril, cling nhu dung mdi
khong proton ludng cuc nhu sulfolan, ‘dimetylsulfoxit, N,N-dimetylformamit
(DMF), N,N-dimetylaxetamit (DMAC), 1,3-dimetyl-2-imidazolidinon (DMI),
N,N'-dimetylpropylen ure (DMPU), dimetyl sulfoxit (DMSO) va 1-metyl-2
pyrolidinon (NMP).

Céc dung moi dugce uu tién la céc ete, nitril va dung mdi khéng proton

ludng cuc nhu duge xac dinh trén day.
Céc dung mdi duge vu tién hon nita la nitril nhu duoc xéac dinh trén day.

Thuit ngit dung méi trong ban mo ta nay cling bao gbm hdn hop ctia hai

hoic nhiéu trong sd cic hop chét trén day.

Phan Ung cta guanidin c¢é cong thirc (IV) voéi amin c6 cong thire (V)

dugec tién hanh trong sy c6 mat cia axit.

P& 1am axit va cac chat xtc tac ¢6 tinh axit, c¢6 thé sit dung axit v co
nhu axit flohydric, axit clohydric, axit bromhydric, axit hydroiodic, axit
phosphoric, axit sulfuric; axit v6 co nhu axit clohydric, axit sulfuric, axit
phosphoric, axit Lewis nhu bo trifllorua, nhém clorua, sat III clorua, thiéc IV
clorua, titan IV clorua va kém II clorua, cling nhu axit hitu co nhu axit formic,
axit axetic, axit propionic, axit oxalic, axit metylbenzensulfonic, axit

benzensulfonic, axit camphorsulfonic, axit xitric, axit trifloaxetic.

Céc axit thuong dugc st dung véi lugng du hoic, néu thich hop, ¢ thé

duoc st dung dudi dang dung moi.
Viée xt ly cé thé duoc tién hanh theo cach da biét.

Céac guanidin c6 cong thuc (IV) can cho viée diu ché biguanidin c6
cong thire (IT) ¢6 sin trén thi trudng hodc c6 thé duoe didu ché theo cc phuong

phép néu trong tai liéu chuyén nganh (vi dy, J.L. LaMattina et al., J. Med.
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Chem. 1990, 33, 543 - 552; A. Perez-Medrano et al., J. Med. Chem. 2009, 52,
3366 - 3376).

Céac amin ¢6 cdng thite (V) can cho viée diéu ché biguanidin c6 cong
thirc (IT) ¢6 san trén thi truong.
Quy trinh B)

Céc hop chét azin c6 cong thire (I), trong d6 R! va R’ doc 1ap véi nhau
la H, Ci-Cg-alkyl, Ci-C¢-alkoxy-Ci1-Cs-alkyl hoac Ci-Ce-alkoxy, cling co6 thé
dugc didu ché bang cach cho phan ting halotriazin c6 cdng thiic (VI) v6i amin

cb cong thire (V) véi sy cd mat cua bazo va chat xtc téc:

3
Rz R R4 Rz R3R4
bazo
NZN +  A-NHR' NZN
« M R e A Jo M R®
Hal N r\ll - V) chat/ xuc \|\'1 N r\IJ -
H tac R H

vh 0

Céc bieén A, R?, R? va R* c6 c4c nghia, cu thé 1a c4c nghia dugce wu tién,

nhu trong cong thirc (I) da dugc dé cap & trén;

Hal 1a halogen;

t8t hon 1a Cl hodc Br;

cu thé dugc vu tién 1a CI;

R!1a H, Ci-Ce-alkyl, Ci-Cs-alkoxy-Ci-Cs-alkyl, C1-Cs-alkoxy;

cu thé duogc vu tién 1a H, Ci-Cs-alkoxy-C1-Cs-alkyl hoic Ci-Ce-alkoxy:
dic biét dugce vu tién 1a H, CH,OCH3 hoac OCH3;
dugc vu tién hon nita 14 hydro; va

R’ 1a H, Ci-C¢-alkyl, C1-Cs-alkoxy-C1-Cs-alkyl, C1-Cs-alkoxy;

cu thé duge vu tién 1a H, C1-Cg-alkoxy-Ci-Ce-alkyl hodc Ci-Ce-
alkoxy:
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dac biét duoc uu tién 1a H, CH,OCH3 hodac OCHz;
duoc uu tién hon nita 1a hydro.

Phan mg cua halotriazin ¢6 cong thic (VI) véi amin c6 cong thic (V)
thuong duge tién hanh & nhiét d6 ndm trong khoang tir 50°C dén diém so6i ctia
hdn hop phan tng, t&t hon néu nim trong khoang tlr tlir 50°C dén 150°C, dic
biét tdt hon 12 ndm trong khoang tir 60°C dén 100°C, trong dung méi hitu co tro

(vi dy, P. Dao et al., Tetrahedron 2012, 68, 3856 - 3860).

Phan tmg c6 thé duge tién hanh & 4p sudt khi quyén hogc trong didu kién

ap suét cao, néu thich hop, trong diéu kién khi tro, lién tuc hodc theo mé.

Theo mot phuong an cua quy trinh theo sang ché, halotriazin c6 cong

thire (VI) va amin c¢6 cdng thire (V) duge st dung voi cac lugng dang mol.

Theo phuong 4an khac cua quy trinh theo sang ché, amin c6 cong thiic

(V) duge st dung véi lugng du so véi halotriazin ¢6 cong thirc (VI).

T6t hon 12 ty 16 mol clia amin c¢6 cdng thitc (V) so véi halotriazin c6
cong thue (VI) nim trong khoang tir 2:1 dén 1:1, t5t hon néu nim trong khoang

tr 1,5:1 dén 1:1, dic biét duoc wu tién 1a 1,2:1.

Phan tng cua halotriazin c¢6 cong thirc (VI) v6i amin c6 cong thic (V)

dugc tién hanh trong dung méi hitu co.

Nhin chung, thich hop 1a tit ca cic dung mdi c6 kha ning hoa tan
halotriazin c6 cbéng thitc (VI) va amin c¢6 cong thirc (V) it nhit mot phan va tbt

hon 1& hoan toan trong c4c diéu kién phan tmg.

Vi du vé cac dung mdi thich hop 1a cdc hydrocacbon béo nhu pentan,
hexan, xyclohexan, nitrometan va hdén hop cia céc Cs-Cg-alkan, céc
hydrocacbon thom nhu benzen, clobenzen, toluen, cresol, o-, m- va p-xylen,
cac hydrocacbon d& halogen héa nhu diclometan, 1,2-dicloetan, clorofom,
cacbon tetraclorua va clobenzen, cc ete nhu dietyl ete, diisopropyl ete, tert.-
butyl metylete (TBME), dioxan, anisol va tetrahydrofuran (THF), este nhu etyl
axetat va butyl axetat; nitril nhu axetonitril va propionitril, cling nhu dung mdi

khong proton ludng cuyc nhu sulfolan, dimetylsulfoxit, N,N-dimetylformamit
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(DMF), N,N-dimetylaxetamit (DMAC), 1,3-dimetyl-2-imidazolidinon (DMI),
N,N'-dimetylpropylen ure (DMPU), dimetyl sulfoxit (DMSO) va 1-metyl-2
pyrolidinon (NMP).

Cac dung mdi duge uu tién 1a cac ete nhu duge x4c dinh trén day.

Thu4t ngt dung méi trong ban mo6 ta nay ciling bao gbm hdn hop ctia hai

ho#c nhidu trong sé cac hop chat trén day.

Phan Gng cua halotriazin cé cong thitc (VI) véi amin c6 cdng thic (V)

duoc tién hanh voi su ¢6 mét cua bazo.

Vi du vé céc bazo thich hgp bao gom cac bazo chtra kim loai va cac

bazo chutra nito.

Vi du v& céc bazo chira kim loai thich hop 1a cac hop chit vé co nhu
hydroxit ctia kim loai kiém va kim loai kiém thd, va céc hydroxit kim loai khac,
nhu lithi hydroxit, natri hydroxit, kali hydroxit, magie hydroxit, canxi hydroxit
va nhdm hydroxit; oxit ctia kim loai kiém va kim loai kiém thé, va cac oxit kim
loai khéc, nhu lithi oxit, natri oxit, kali oxit, magie oxit, canxi oxit va magie
oxit, sét oxit, bac oxit; cic hydrua ctia kim loai kiém va kim loai kiém thd nhu
lithi hydrua, natri hydrua, kali hydrua va canxi hydrua, format, axetat ctia kim
loai kiém va kim loai kiém thd va cac mudi kim loai khac cia axit carboxylic,
nhu natri format, natri benzoat, lithi axetat, natri axetat, kali axetat, magie
axetat, va canxi axetat; cacbonat cta kim loai kiém va kim loai kiém thd nhu
lithi cacbonat, natri cacbonat, kali cacbonat, magie cacbonat, va canxi
cacbonat, cling nhu hydro cacbonat (bicacbonat) ctia kim loai kiém nhu lithi
hydro cacbonat, natri hydro cacbonat, kali hydro cacbonat; phosphat cuia kim
loai ki®ém va kim loai kim thd nhu natri phosphat, kali phosphat va canxi
phosphat; alkoxit ctia kim loai kidm va kim loai kiém thd nhu natri metoxit,
natri etoxit, kali etoxit, kali tert-butoxit, kali tert-pentoxit va dimetoxymagie; va
ngoai ra con ké dén céc bazo hitu co, nhu amin bac ba nhu tri-Ci-Cs-alkylamin,
vi du, trietylamin, trimetylamin, N-etyldiisopropylamin, va N-metylpiperidin,

pyridin, cac pyridin dugc thé nhu colidin, lutidin, N-metylmorpholin' va ca
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amin vong doi nhu 1,8-diazabixyclo[5.4.0Jundec-7-en (DBU) hodc 1,5-diazabi-
xyclo[4.3.0]non-5-en (DBN).

Céc bazo dugc vu tién la alkoxit cua kim loai ki€ém va kim loai kiem tho

nhu dugc x4c dinh trén day.

Thuét ngit bazo trong ban md ta nay ciing bao gébm hén hop ctia hai
hodc nhiéu, t6t hon néu 13 hai trong sb cac hop chét trén day. Cu thé dugce vu

tién néu st dung mdt bazo.

Cac bazo ¢6 thé duoe su dung v6i lugng du, ot hon néu ndm trong
khoang tir 1 dén 10, duoc vu tién nhit tir 2 dén 4 duong lugng bazo tinh theo
halotriazin c¢6 cong thic (VI), va ching cé thé ciling duoc st dung dudi dang
dung moi.

Phan mg ctia halotriazin cé cong thic (VI) véi amin cé cong thie (V)
dugc tién hanh trong sy cé mét cua chét xuc tac.

Vi du vé cac chit xtc tac thich hop bao gdm, vi du,

cdc chit xic tac géc paladi nhu, vi du, Paladi(Il)axetat,
tetrakis(triphenylphosphin)paladi(0), bis(triphenylphosphin)paladi(IT)clorua
hoac (1,1,-bis(diphenylphosphino)feroxen)-diclopaladi(Il),

va tly y cac chét phu gia thich hgp nhu, vi du, cac phosphin nhu, vi du,
P(o-tolyl)s, triphenylphosphin hodc BINAP (2,2'-Bis(diphenylphospino)-1,1'-
binaphtyl).

Luong chét xuc tac thudng ndm trong khoang tir 10 dén 20 mol % (0,1
dén 0,2 duong luong) tinh theo halotriazin c6 cdng thirc (VI).

Thoi diém két thuc phan tng c6 thé duoc xac dinh mot cach d€ dang boi
ngudi ¢ hidu biét trung binh trong linh vuc ndy bang cic phuong phap thong
thuong.

Hon hop phan tng duoc xut ly theo cach thong thudng, vi du bang cach

tron véi nude, tach pha va, néu thich hop, tinh ché san phim tho bang sic ky.
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Amin ¢6 cong thire (V) can cho viée diéu ché cac hop chét azin c6 cong
thie (I), trong d6 R! 1a H, C1-Ce-alkyl, C;-Cg-alkoxy-C1-Cg-alkyl hodc Ci1-Ce-
alkoxy, c6 san trén thi trudng va/hodc c6 thé dugc diéu ché mét cach tuong tu

nhu trong tai liéu chuyén nganh da biét.

Halotriazin c6 cong thirc (VI) can cho viée diéu ché cac hop chit azin c6
cong thic (I), trong d6 R® 1a H, Ci-Ce-alkyl, Ci-Cs-alkoxy-Ci-Cs-alkyl hodc
C1-Ce-alkoxy, 1a d4 biét tir tai lidu chuyén nganh, c6 sin trén thi trudng va/hodc
c6 thé dugc didu ché mot cich twong tu (vi dy, J. K.Chakrabarti et al.,
Tetrahedron 1975, 31, 1879 - 1882) bing cach cho phan tung thiotriazin cé
cong thire (VII) véi halogen:

> R 3
R R R2 R R
Halz
N <& >
R* :\] R5 N :\l 5
N
> N N~ N R
S 4 Hal N/l\N’
1
H
VI
(Vi) 1)

Céc bién RZ R3, va R* ¢d cac nghia, cu thé 1a cic nghia dugc uu tién
3 v v 9

nhu duoc xac dinh trong cong thire (I) da duoc dé cap & trén;
Hal 12 halogen;
tot hon 1a C1 hodc Br;
duoc dic biét uu tién 1a Cl;
R* 1a Ci-Cs-alkyl, C2-Cs-haloalkyl hodc phenyl;
t6t hon 13 C1-Ce-alkyl hodc Co-Cg-haloalkyl;
dugc déc biét uu tién la C1-Ce-alkyl;
dac biét duoc uu tién 1a CHz; va
R’ 1a H, Ci1-C¢-alkyl, C1-Cg-alkoxy-C1-Cs-alkyl, C1-Ce-alkoxy;

duoc dic biét vu tién 1a H, Ci-Cs-alkoxy-Ci-Ce-alkyl hodc Ci-Ce-
alkoxy;
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dac biét duoc vu tién 1a H, CH2OCH3 hoac OCHzs;
dugc uu ti€n hon nita 1a hydro.

Phan Ung cuta thiotriazin c¢6 cong thtc (VII) véi halogen thuong dugc
tién hanh & nhiét d6 ndm trong khoang tir 0°C dén diém sbi ctia hdn hop phan
ung, t6t hon néu & nhiét do ndm trong khoang tir 15°C dén diém s6i ctia hén
hop phan tng, dic biét t5t hon 13 nim trong khoang tir tir 15°C dén 40°C, trong
dung mo6i hitu co tro (vi du, J. K. Chakrabarti et al., Tetrahedron 1975, 31,
1879 - 1882).

Phan tmg c6 thé duoc tién hanh & 4p suét khi quyén hoic trong diéu kién

ap sudt cao, néu thich hop trong didu kién khi tro, lién tuc hodc theo mé.

Trong quy trinh theo sang ché, halogen duoc sir dung véi lugng du so

v6i thiotriazin ¢ cdng thice (VII).

Phan Gng cta thiotriazin cé cong thice (VII) véi halogen duoc tién hanh

trong dung moéi hitu co.

Nhin chung, thich hop 13 tit ci cic dung mdi c6 kha ning hoa tan
thiotriazin c6 cong thirc (VII) va halogen it nhit mot phan va tét hon 13 hoan

toan trong cac dieéu kién phan tng.

Vi du vé céc dung mdi thich hop 13 cic hydrocacbon béo nhu pentan,
hexan, xyclohexan va hdn hop ctia cdc Cs-Cs-alkan, cic hydrocacbon da
halogen hoéa nhu diclometan, 1,2-dicloetan, clorofom va cacbon tetraclorua; cac
ete nhu dietyl ete, diisopropyl ete, tert.-butyl metylete (TBME), dioxan, anisol
va tetrahydrofuran (THF), cac ruou nhu metanol, etanol, n-propanol,
isopropanol, n-butanol va tert.-butanol, cling nhu cac axit hitu co nhu axit

formic, axit axetic, axit propionic, axit oxalic, axit xitric, axit trifloaxetic.

Céac dung mdi duge uu tién la cac hydrocacbon di halogen hoa va axit

hitu co nhu dugc xac dinh trén day.

Thuit ngit dung méi trong ban mo ta nay cling bao gdm hén hop cta hai

hodc nhiéu trong s6 cac hop chit trén day.
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Thoi diém két thic phan tmg ¢6 thé duge xéc dinh mot cach d& dang boi
ngudi ¢6 hiéu biét trung binh trong linh vuc ndy bing cic phwong phéap théng
thuong.

Hon hop phan tmg duge xtr 1y theo cach thong thudng, vi du bang cach

trén voi nude, tach pha va, néu thich hop, tinh ché san phdm thd bang sic ky.

Thiotriazin ¢6 cong thitc (VII) can cho viéc didu ché halotriazin ¢ cong
thirc (VI) c6 thé duoc diu ché bing cach cho cic mudi guanidin c6 cong thirc
(VIII) phan Gmg v&i hop chit cacbonyl ¢6 cong thire (IIT) véi su c6 mit cia

bazo:

2. =
+(L) 2R3
N

H, NH o ) bazo RiR
5 R
R* R <+ 1
|
R
(1) |
(VI H
(Vi)

4

Céc bién R?, R3 va R* c6 c4c nghia, cu thé 1a cac nghia dugc uu tién,

nhu dugc xac dinh trong cong thic (I) da duoc dé cap & trén;
R* la C1-Cs-alkyl, C2-Cs-haloalkyl hodc phenyl;
t6t hon 13 C;-Cg-alkyl hodc Co-Ce-haloalkyl;
cu thé duoc wu tién 1a C1-Ce-alkyl;
déc biét duoc uu tién 1a CHs;

L! 12 nhém rdi chuyén c6 thé dich chuyén theo cich 4i nhan nhu
halogen, CN, Ci-Cg-alkoxy, Ci-Ce-alkoxycacbonyl, Ci-Cs-alkylcacbonyloxy
hodc Ci-Cs-alkoxycacbonyloxy;

t6t hon 13 halogen hodc Ci-Ce-alkoxy;
cu thé duge wu tién 13 Cl hodic Ci-Cs-alkoxy,
cu thé ciing duoc wu tién 13 halogen;

ddc biét duoc uu tién la CL; va
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L? 12 nhém rdi chuyén cé thé dich chuyén theo cich 4i nhin nhu
halogen, C1-Ce-alkylsulfonyloxy, Ci-Cs-haloalkylsufonyloxy,  Ci-Ce-
alkoxysulfonyloxy hodc phenylsulfonyloxy;

t6t hon 13 halogen hoidc C;-Ce-haloalkylsufonyloxy;

cu thé duoc uvu tién 1a halogen;

dac biét dugoc vutién la [; va

R® 13 H, C;-Cs-alkyl, Ci-Cs-alkoxy-Ci-Ce-alkyl, Ci-Ce-alkoxy;

cu thé duoc wu tién 13 H, C1-Ce-alkoxy-Ci-Cs-alkyl hodc Ci-Cg-alkoxy:

dac biét dugc uu tién 1a H, CHOCH3 hoac OCHz;
duoc uu ti€n hon nita 1a hydro.

Phéan tng ctia mubi guanidin cé coéng thire (VIII) véi hop chét cacbonyl
6 cong thie (I11) thuong duoc tién hanh & nhiét d6 nim trong khoang tir 50°C
dén didm s6i ctia hdn hop phan tmg, t6t hon néu ndm trong khoang tir 50°C dén
100°C.

Phan tng c6 thé duoc tién hanh & 4p suét khi quyén hoic trong didu kién
ap sudt cao, néu thich hop trong diéu kién khi tro, lién tuc hodc theo mé.

Theo mét phuong an cta quy trinh theo sang ché, cac mubi guanidin co
codng thirc (VIII) va hop chat cacbonyl c6 cong thire (III) duoc st dung voi cac
lwong ddng mol.

Theo phuong an khac cua quy trinh theo sang ché, hop chét cacbonyl ¢

cong thie (1) dugc st dung véi lugng du so véi céc mubdi guanidin c6 cong
thac (VIID).

Tt hon 13 ty 1& mol ctia hop chét cacbonyl cé cong thirc (III) to mudi
guanidin c6 cong thic (VIII) nam trong khoang tir 1,5:1 dén 1:1, t5t hon néu
nam trong khoang tur 1,2:1 dén 1:1, dac biét duoc wu tién 13 1,2:1, cling dic biét

duoc vutién la 1:1.
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Phan tmg ctia mudi guanidin c6 cdng thirc (VIII) véi hop chét cacbonyl

cé cong thiace (IIT) thuong duge tién hanh trong dung méi hitu co.

Nhin chung, thich hop 1a tAt ca cdc dung méi c6 kha nang hoa tan mudi
guanidin ¢6 cong thirc (VIII) va hop chit cacbonyl c6 cong thirc (IIT) it nhét

mdt phan va tét hon 14 hoan toan trong céc didu kién phan tng.

Vi du vé cac dung mdi thich hop 1a c4c hydrocacbon da halogen héa nhu
diclometan, 1,2-dicloetan, clorofom, cacbon tetraclorua va clobenzen, cac ete
nhu dietyl ete, diisopropyl ete, tert.-butyl metylete (TBME), dioxan, anisol va
tetrahydrofuran (THF), nitril nhu axetonitril va propionitril, cling nhu dung méi
khong proton ludng cuc nhu sulfolan, dimetylsulfoxit, N,N-dimetylformamit
(DMF), N,N-dimetylaxetamit (DMAC), 1,3-dimetyl-2-imidazolidinon (DMI),
N,N'-dimetylpropylen ure (DMPU), dimetyl sulfoxit (DMSO) va 1-metyl-2
pyrolidinon (NMP).

Céc dung mdi dugc vu tién la cac ete va dung mdi khong proton ludng

cuc nhu dugc xac dinh trén day.

Céc dung moi duoc wu tién hon nita 14 cac ete nhu duge xac dinh trén
day.
Thuit ngtt dung mdi trong ban mo ta nay cling bao gbm hdén hop cta hai

hodc nhiéu trong sb cac hop chat trén day.

Phén (ng cta cdc mudi guanidin c6 cong thic (VIII) v6i hop chét

cacbonyl c6 cong thurc (IIT) duoc tién hanh véi su c6 mit cta bazo.

Vi du vé cac bazo thich hgp bao gdm cac bazo chira kim loai va cac

bazo chira nito.

Vi du v& cac bazo chira kim loai thich hop 14 cac hop chét vo co nhu
oxit ctia kim loai kiém va kim loai kiém thé, va céc oxit kim loai khac, nhw lithi
oxit, natri oxit, kali oxit, magie oxit, canxi oxit va magie oxit, s&t oxit, bac oxit;
cac hydrua cua kim loai kidm va kim loai kidm thd nhu lithi hydrua, natri
hydrua, kali hydrua va canxi hydrua, cacbonat ctia kim loai kiém va kim loai

kiém thd nhu lithi cacbonat, natri cacbonat, kali cacbonat, magie cacbonat, va
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canxi cacbonat, cling nhu hydro cacbonat (bicacbonat) ctia kim loai kiém nhu
lithi hydro cacbonat, natri hydro cacbonat, kali hydro cacbonat; phosphat ctia
kim loai kiém va kim loai kiém thé nhu natri phosphat, kali phosphat va canxi
phosphat; va ngoai ra con ké dén cac bazo hitu co, nhw amin béc ba nhu tri-Ci-
Ce-alkylamin, vi du trietylamin, trimetylamin, N-etyldiisopropylamin, va N-
metylpiperidin, pyridin, cédc pyridin dwoc thé nhu colidin, lutidin, N-
metylmorpholin, va cd amin vong d6i nhu 1,8-diazabixyclo[5.4.0Jundec-7-en

(DBU) hoac 1,5-diazabixyclo[4.3.0]non-5-en (DBN).

Cac bazo duoc uu tién la tri-Ci-Ce-alkylamin nhu dugc xac dinh trén
day.

Thuit ngit bazo trong ban md ta nay cling bao gdbm hdn hop cta hai
ho#ic nhiéu, t8t hon néu 1a hai trong sb cac hop chét trén day. Cu thé duoc uu

tién néu str dung mdt bazo.

Céc bazo thuong dugc st dung véi luong du; tuy nhién ching cling c6
thé duoc st dung véi cac luong déng mol, hodc, néu thich hop, c6 thé dugc st
dung dudi dang dung moi.

TSt hon 1a tu 1 dén 5 duong lugng bazo, dugc ddc biét vu tién 1a 3
duong lugng bazo cta bazo dugc sir dung, tinh theo cac mudi guanidin c6 cong
thire (VIII).

Thoi diém két thic phan tmg c6 thé duge x4c dinh mot cach dé dang bai
ngudi c6 hiéu biét trung binh trong linh vuc niy bang céc phuong phép thong
thuong.

Hon hop phan tng duge xit ly theo cach thong thudng, vi du bang cach

tron véi nude, tach pha va, néu thich hop, tinh ché san phdm thd bang sic ky.

Hop chét cacbonyl c¢6 cong thire (T1T) can cho viée didu ché cc hop chit
azin c¢6 cdng thie (I) 14 da biét tir tai lidu chuyén nganh. Ching c6 thé duoc
diéu ché va/hoic ¢ san trén thi truong.

Mubi guanidin c6 céng thirc (VIII), trong d6 L? 14 iot, cin cho viéc didu

ché thiotriazin c6 cdng thirc (VII) 14 d4 biét tir tai liéu chuyén nganh (vi du, M.
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Freund et al., Chem. Ber. 1901, 34, 3110 - 3122; H. Eilingsfeld et al., Chem.
Ber. 1967, 100, 1874 - 1891).

Céc mubi guanidin c¢6 cong thirc (VIII) 14 c6 sin trén thi truong va/hodc
c6 thé duoc diéu ché theo tai liéu da duoc trich dan.

Quy trinh C)

Céc hop chét azin ¢6 cong thirc (I), trong d6

RS 1a CN, (Ci-Cs-alkyl)cacbonyl, (Ci-Ce-alkoxy)cacbonyl, (Ci-Ce-
alkyl)sulfonyl hoac phenylsulfonyl,

trong d6 phenyl khong dugc thé hodc duge thé béng mot dén nam phﬁn
tir thé duoc chon tor nhém gém halogen, CN, NO,, C;-Cs-alkyl, Ci-Ce-
haloalkyl va Ci-C¢-alkoxy;

6 thé duoc didu ché bang cach cho cac hop chét azin c6 cong thirc (I),

trong d6 R 1a hydro phéan tng v6i hop chat c¢6 cong thirc (IX):

R R4 RZ R R4
N= Tj + RXx NZ>N
A >~ H | 5
“N N N~ A S R
1 | ~N N N~
R H (IX) iy Y

(1) trong d6 R’ 13 hydro

Céac bién A, R!, R2 R? va R* ¢6 céc nghia, cu thé 13 cac nghia duge wu
tién, nhu trong cong thuc (1) da dugc dé cap o trén,

R’ la CN, (Ci-Cs-alkyl)cacbonyl, (Ci-Cs-alkoxy)cacbonyl, (Ci-Ce-
alkyl)sulfonyl hodc phenylsulfonyl,

trong d6 phenyl khong dugc thé hoac dugc thé béng mot dén nim phﬁn
tr thé duoc chon tir nhém gém halogen, CN, NO2, Ci-Ce-alkyl, Ci-Ce-
haloalkyl va C;-Cg-alkoxy;
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dugc dic biét uwu tién la CN, (Ci-Ce-alkyl)cacbonyl, (Ci-Ce-
alkoxy)cacbonyl hodc (Ci-Ce-alkyl)sulfonyl;

dic biét dugce vu tién la CN, COCHs, COOCH3 hodc SO,CHs; va

X la halogen ho#c oxycacbonyl-C;-Cg-alkyl;

dugc dic biét vu tién 1a halogen;

dac biét dugc uvu tién 1a Cl hoac Br.
Quy trinh D)

Céc hop chét azin ¢6 cong thire (), trong d6

R! 1a CN, (Ci-Ce-alkyl)cacbonyl, (Ci-Cs-alkoxy)cacbonyl, (Ci-Ce-
alkyl)sulfonyl hodc phenylsulfonyl,

trong d6 phenyl khong dugc thé hodc dugc thé bang mot dén nim phin
tr thd dugc chon tir nhém gdm halogen, CN, NO, Ci-Cs-alkyl, Ci-Ce-
haloalkyl va C1-Cs-alkoxy;

c6 thé duge didu ché bang cach cho céc hop chét azin c¢6 cong thie (I),

trong d6 R! 12 hydro phan tmg véi hop chét c6 cong thirc (X):

3
> R 3
R R RZRR"
NZ>N + RLx —— 5
N= N
A A I R I RS
N N N~ A\N XN N/R
( |
H H (X) Y Y

(1) trong d6 R’ 13 hydro

Céc bién A, R%, R?, R* va R ¢6 c4c nghia, cu thé 14 cdc nghia duoc uu
tién, nhu trong cong thire (1) d4 duoc d& cap & trén,

R! 1a CN, (Ci-Cs-alkyl)cacbonyl, (Ci-Cg-alkoxy)cacbonyl, (Ci-Ce-
alkyl)sulfonyl hodc phenylsulfonyl,

trong d6 phenyl khong duoc thé hodc duoc thé bang mot dén nam phan
tir thé duoc chon tir nhém gdm halogen, CN, NO,, C;-Ce-alkyl, .Ci1-Ce-
haloalkyl va C1-Cs-alkoxy;
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cu th® dugc wu tién 13 CN, (C;-Ce-alkyl)cacbonyl, (Ci-Ce-
alkoxy)cacbonyl hoac (Ci-Cs-alkyl)sulfonyl;

dic biét dugce uvu tién 1a CN, COCH3z, COOCHj3 hodc SO2.CHs; va
X la halogen hodc oxycacbonyl-Ci-Ce-alkyl;

cu thé duoc vu tién 13 halogen;

dac biét dugc vu tién la Cl hodc Br.

Ca hai quy trinh C va D dgc 1dp v6i nhau thudong dugc tién hanh & nhiét
d6 ndm trong khoang tir 0°C dén diém sbi ctia hdn hop phan tmg, t6t hon néu
nim trong khoang tir 23°C dén 130°C, dic biét t6t hon nim trong khoang tir
23°C dén 100°C, (vi du, Y. Yuki et al., Polym. J. 1992, 24, 791-799).

Ca hai quy trinh C va D ddc 1ap v6i nhau c6 thé dugc tién hanh & ap sut
khi quyén hoic trong diéu kién ap suét cao, néu thich hop trong didu kién khi

tro, lién tuc hoac theo mé.

Theo mot phuong an ctia cac quy trinh C va D theo sang ché doc lap véi
nhau, cac hop chét azin cé cong thirc (I), trong d6 R>, hodc R! twong tng 1a
hydro dugc stt dung v6i luong du so véi hop chét ¢6 cong thirc (IX), hoic (X),
mot cach tuong Uing.

Theo phuong an khac cta cac quy trinh C va D theo sang ché doc 1ap
v6i nhau, céc hop chit azin c¢6 cong thic (I), trong d6 R®, hodc R! twong tng 13
hydro va hop chét c6 cong thiic (IX), hodc (X), mdt cach tuong Gng, duge su

dung v&i cac luong dang mol.

Tét hon 1a ty 18 mol ctia céc hop chit azin c6 cong thie (T), trong d6 RS,
ho#c R! tuwong tng la hydro so v&i hop chét ¢6 cong thitc (IX), hodc (X), mot
céch tuong tng nim trong khoang tir 1:1,5 dén 1:1, t&t hon néu nim trong

khoang tu 1:1,2 dén 1:1, dic biét duoc wu tién 1a 1:1.

Ca hai quy trinh C va D ddc lap v6i nhau dugce tién hanh trong dung moi
hitu co. Nhin chung, thich hop 13 tit ca cic dung moi c6 kha ning hoa tan céc

hop chit azin ¢ cong thire (1), trong d6 R®, hodc R! twong tmg 1 hydro va hop
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chit c6 cong thire (IX), hodc (X), mot cach twong Gng, it nhét mdt phan va ot

hon 1a hoan toan trong cac dieéu kién phan ung.

Vi du v& cac dung méi thich hop 14 cac hydrocacbon d halogen héa nhur
diclometan, 1,2-dicloetan, clorofom, cacbon tetraclorua va clobenzen; cac ete
nhu dietyl ete, diisopropyl ete, tert.-butyl metylete (IBME), dioxan, anisol va
tetrahydrofuran (THF); nitril nhu axetonitril va propionitril; cidc ruou nhu
metanol, etanol, n-propanol, isopropanol, n-butanol va tert.-butanol; cac axit
hitu co nhu axit formic, axit axetic, axit propionic, axit oxalic, axit
metylbenzensulfonic, axit benzensulfonic, axit camphorsulfonic, axit xitric, axit
trifloaxetic cling nhu dung moi khong proton ludng cuc nhu sulfolan,
dimetylsulfoxit, N,N-dimetylformamit (DMF), N,N-dimetylaxetamit (DMAC),
1,3-dimetyl-2-imidazolidinon (DMI), N,N'-dimetylpropylen ure (DMPU),
dimetyl sulfoxit (DMSO) va 1-metyl-2 pyrolidinon (NMP).

Céac dung moi dugc uu tién la cac hydrocacbon da halogen hoa, ete va

dung mo6i khong proton ludng cuc nhu da dugce deé cap & trén.
Céac dung mo6i dugc uu tién hon nita 14 diclometan hodc dioxan.
Ciing c6 thé str dung hdn hop ctia cac dung mdi da néu.

Thuét ngtt dung mdi trong ban mo ta nay cling bao gdm hdn hop ciia hai

hoic nhiéu trong s cac hop chit trén day.

Ca hai quy trinh C va D dgc 1ép véi nhau tuy y duoc tién hanh véi su ¢6

mat cta bazo.

Vi du vé céac bazo thich hgp gom cac bazo chira kim loai va cac bazo

chira nito.

Vi du vé c4c bazo chira kim loai thich hop 1a hop chét v6 co nhu céc
hydrua cta kim loai kiém va kim loai kiém thd nhu lithi hydrua, natri hydrua,
kali hydrua va canxi hydrua, cacbonat ctia kim loai kiém va kim loai kiém thd
nhu lithi cacbonat, natri cacbonat, kali cacbonat, magie cacbonat, va canxi
cacbonat, cling nhu hydro cacbonat (bicacbonat) ctia kim loai kiém nhu lithi

hydro cacbonat, natri hydro cacbonat, kali hydro cacbonat; phosphat cuia kim



29895

loai kiém va kim loai kiém thd nhu natri phosphat, kali phosphat va canxi
phosphat; va ngoai ra con ké dén cac bazo hitu co, nhu amin bac ba nhu tri-C;-
Ce-alkylamin, vi du trietylamin, trimetylamin, N-etyldiisopropylamin, va N-
metylpiperidin, pyridin, céc pyridin dugc thé nhu colidin, lutidin, N-
metylmorpholin va 4-dimetylaminopyridin (DMAP), va cd amin vong doi nhu
1,8-diazabixyclo[5.4.0Jundec-7-en (DBU) hodc 1,5-diazabixyclo[4.3.0]non-5-
en (DBN).

Céc bazo dugc wu tién 1a cac bazo hitu co va cacbonat kim loai ki€ém

nhu da dugc dé cap & trén.

Céc bazo duoc dac biét vu tién 1a cac bazo hitu co nhu da duogc dé cép &

trén.

Thuét ngtt bazo trong ban mé ta nay ciing bao gdbm hdn hop ctia hai
ho#ic nhidu, tdt hon néu 14 hai trong sd cac hop chét trén ddy. Cu thé dugc wu
tién néu sur dung mot bazo.

Cac bazo thuong dugc st dung vdi luong du; tuy nhién chung cling cé
thé duoc sir dung v6i cac luong dfmg mol, hodc, néu thich hop, co thé duoc st
dung duéi dang dung moi.

Tét hon 1a tir 1 dén 5 duong lugng bazo, dugc dic biét uvu tién la 3
duong luong bazo cla bazo dugc st dung, tinh theo cac hop chat azin c6 cong
thue (D).

Viée xi Iy ¢6 thé duoc tién hanh theo cach di biét.

Hop chét ¢ cong thirc (IX), hodc (X), mdt cach twong ting, 1a cac hop
chét da biét. Ching ¢6 s&n trén thi trudng hodc c6 thé duge diéu ché mot cach
tuong tu véi cac phuong phéap da biét.

Biguanidin c¢6 cong thirc (IT) 14 hop chdt méi va nhu duge thé hién trén
day 1a cac hop chét trung gian thich hop d& didu ché cac hop chat azin ¢ cong
thue (1) theo sang ché.

Do d6, sang ché con dé xuét biguanidin c¢6 cong thirc (IT)
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NH NH
AnSesw-m
R" H R

trong do
A 14 phenyl, duoc thé bing hai &én nam phan tir thé duoc chon tir nhém
gbm halogen, CN, NO,, Ci-Ce-alkyl, Ci-Cg-haloalkyl, OH, Ci-Cs-alkoxy, Ci-
Ce-alkylthio, (Ci-Ce-alkyl)sulfinyl, (Ci-Ce-alkyl)sulfonyl, amino, (Ci-Ce-
alkyl)amino, di(Ci-Cg-alkyl)amino, (C1-Cs-alkyl)cacbonyl, (C1-Ce-
alkoxy)cacbonyl;
R!1a H, C;-Cs-alkyl, Ci-Cs-alkoxy-Ci-Cs-alkyl, C1-Ce-alkoxy; va
R’ 1a H, C;-Ce-alkyl, Ci-Cg-alkoxy-Ci-Ce-alkyl, C1-C¢-alkoxy;
bao gdm céc mudi hozc N-oxit chép nhan duoc trong néng nghiép ctia chiing.
Déi v6i bién A, cac phuong 4n dugc dic biét uu tién ciia biguanidin 6
cong thire (IT) twong ing, mot cach doc lap vai nhau hodc khi két hop véi nhau,
vé6i céc biguanidin cia bién A clia cac hop chét azin cong thirc (I), va, mot cach
déc 18p véi nhau hodc khi két hop v6i nhau,
R! duoc dac biét vu tién 12 H, Ci-Cg-alkoxy-Ci-Cs-alkyl hodc Ci-Ce-
alkoxy;
dac biét duoc uvu tién 1a H, CH,OCH3 hodc OCHz;
dugc uu tién hon nira 13 hydro;
R’ dugc dic biét vu tién 1a H, Ci-Ce-alkoxy-Ci-Ce-alkyl hodc Ci-Cs-
alkoxy;

didc biét duoc wu tién 1a H, CH2OCHj3 hodc OCHz;
dugc uu tién hon nita 1a hydro.

Cu th8 duoc vu tién néu biguanidin cé cong thirc (ILa), ma tuwong Ung

v6i biguanidin c¢6 céng thire (IT) trong d6 A 1a (A.1) vaR! vaR® 1a H:
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R
RS R?
NH NH
RY NSNS (ke
R® H H H

trong d6 cac bién R? R, R¢, RY va R® c6 céc nghia, cu thé 1a cic nghia
duoc uu tién, nhu dugc xac dinh trén day;

Cu thé dugc wu tién 12 biguanidin c¢6 cong thirc (ILa.1) dén (I.2.37) ctia
Béng B, trong d6 c4c dinh nghia ctia cac bién R?, R®, R®, RY, RS, RZ, R vaR* 1a
dac biét quan trong ddi v6i hop chét theo sing ché khong chi khi két hop véi

nhau ma trong mdi trudng hop, ca khi ding mot minh:

Bang B
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S6 | R* | Rb RC Rd | R®
mal | F | H H H|F
ma2 | Cl | H H H|F
a3 | Br | H H H|F
a4 | CN | H H H| F
a5 |CH:; | H H H|F
a6 | F | H H F|F
ma7 | Cl | H H F|F
nmag | F | H H Cl| F
ma9 | Cl | H H F|F
malo | CN | H H F|F
Mall| F | H H C|F

N
mal2 | CN | H H F|F
mat3| F | H F H|F
Mald | Cl | H F H|F
ILal5 | CN | H F H|F
lal6| F | F F H | F
II.a.17 Cl F F H F
II.a.18 F Cl F H F
Malo| Cl | F F H|F
M.a20 | CN F F H F
ma21| F | C F H|F

N
Mma22 | CN | F F H | F
ma23| F | F H F|F
Ma24| Cl | F H F | F
ma2s| F | Cl H F|F
a26 | CN | F 51 F|F
ma27| F | C H F|F

N
Ma28| F | F F F|F
ma29 | Cl | F F F|F
a3 | F | Cl F F|F
a3l | CN | F F F|F
1I.a.32 F C F F F

N
ma33 | H | F F F | F
Ma34| F | F Br F|F
Ma3s| F | F | C=CH | F | F
ma36 | CF3 | Cl H H | F
ma37| F | F I F | F
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Cu thé duoc vu tién 14 biguanidin c6 cong thic (ILa.1), (IL.a.4), (ILa.9),
(II.a.23) va (II.a.28) nhu dugc xac dinh trén day;

Cu thé duogc uu tién 13 biguanidin ¢ cong thirc (ILa.1), (IL.a.4), (ILa.23)
va (II.a.28) nhu dugc xé4c dinh trén day;

DPugc uvu tién hon nita la biguanidin c6 cong thic (IL.a.23) va (IL.a.28)

nhu dugc xac dinh trén day.

Halotriazin ¢6 cong thirc (VI) 14 hop chit méi va nhu dwoc thé hién trén
day 1a cac hop chat trung gian thich hop dé didu ché cac hop chét azin c6 cong
thire () theo sang ché.

Do d6, sang ché con dé xuét halotriazin c6 cong thire (VI)

NZ N (V1)

trong do

R? 1a H, halogen, CN, Ci-C¢-alkyl, C1-Cs-haloalkyl, C>-Cs-alkenyl, Cs-
Ce-alkynyl, C3-Ce-xycloalkyl, C3-Cs-xycloalkenyl, OH, C1-Cs-alkoxy hodc Ci-
Ce-alkoxy-C1-Cs-alkyl;

R3 1a H, halogen, CN, C;-C¢-alkyl, C1-Cg-haloalkyl hodac Ci-Ce-alkoxy;
R* 14 H, halogen, CN, Ci-Cg-alkyl hodc Ci-Ce-haloalkyl; hodc

R3 va R* cling véi nguyén tir cacbon ma ching gan vao tao tha‘l'nh gbe
duoc chon tir nhém gdm cacbonyl, C-Ce-alkenyl, C3-Ce-xycloalkyl, C3-Cs-
xycloalkenyl va heteroxyclyl c6 tir ba dén séu canh,

trong d6 C3-Cs-xycloalkyl, C3-Cs-xycloalkenyl hodc heteroxyclyl co6 tur
ba dén sau canh khong duoc thé hodc dugc thé bf?lng mét dén ba phﬁn ttr thé
duoc chon tir halogen, CN, Ci-Cs-alkyl va C1-Cs-alkoxy; va

R’ 1a H, C;-Cs-alkyl, Ci-Cg-alkoxy-Ci-Cs-alkyl, C1-Cs-alkoxy; va
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Hal 1a halogen;
bao gdm cac mudi hodc N-oxit chdp nhén dugc trong ndng nghiép ctia ching.
Ddi voi cac bién R2, R va R, céc phuong 4n dugce dic biét uu tién cta
thiotriazin ¢é cong thic (VII) twong tmg, mot cach doc 1dp véi nhau hodc khi
két hop véi nhau, véi cac thiotriazin ctia cic bién ctia R2 R? va R* clia cc hop
chét azin cong thic (I), va, mot cach doc 14p véi nhau hodc khi két hop véi

nhau,

R? duoc dic biét vu tién 1a H, C1-Cs-alkoxy-Ci-Ce-alkyl hodc Ci-Ce-
alkoxy;

dac biét duoc wu tién 1a H, CH,OCH3 hodc OCHs;
dugc uu tién hon nita 14 hydro;
Hal t6t hon 1a Cl hoic Br;
cu thé dugc dic biét wu tién 1a CL

Duoc uvu tién 14 halotriazin ¢6 cong thic (V1.a), ma twong tng v6i halo-

triazin ¢é cdng thirc (VI) trong d6 R 1a hydro va Hal 1a Cl:

NN (Via)

trong d6 cac bién R2, R3 va R* ¢6 cac nghia, cu thé 14 cac nghia dugc uu
tién, nhu duogc xac dinh trén day;

Duogc dic biét vu tién la halotriazin cé cong thuc (VI.a.1) dén (V1.a.38)
ctia Bang C, trong d6 céc dinh nghia cta cac bién R?, R® va R* 1a ddc biét quan
trong dbi v6i hop chit theo sang ché khéng chi khi két hop véi nhau ma trong

mdi trudng hop, ca khi ding mot minh:

Bang C

-90-



29895

S6 R? R’ R*
Vla.l CH; H H
Vlaz2 CHs3 CHs H
VI.a.3 CH; CHs CHs
Vl.a.4 F F F
VLa.5 F CF; F
V1.a.6 F CHs F
VLa.7 F CH3 H
V1.a.8 F CHs CH3
VI1.a.9 Cl CH; CHs3
Vl1.a.10 F CoHs CHs3
Vla.11 F C2Hs C2Hs
VlLa.12 H -(CHz),-
Vl.a.13 H -(CH2)3-
Vla.l4 H -(CH2)4-
VLa.l5 H -(CHa)s-
VLa.l6 | CHj -(CH2)»2-
VLa.l7 | CHj -(CH2)3-
Via.18 | CHj -(CHa2)4-
VLa.19 | CHj -(CH2)s-
VIL.a.20 F -(CH2)2-
VLa2l F -(CHz)3-
VI.a.22 F -(CH2)4-
VlL.a.23 F -(CH»)s-
V1.a.24 Cl -(CHa),-
V1.a.25 Cl -(CHz)3-
V1.a.26 Cl -(CH2)4-
VLa.27 Cl -(CHy)s-
VI.a28 | CoHs CH3 H
VLa.29 | CoHs C2Hs H
V1.a.30 | CoHs CoHs CHs3
Va3l | CoHs CHs3 CH;3
Vl.a.32 Cl CH3 H
VI1.a.33 | CH2Cl Cl CH;3
Vl1.a.34 CN CH3 CH3
VLa.35 | OCH3 H H
VLa36 | OCH3 CH3 H
VI$a.37 | OCHs CHs CHs
V1.a.38 H -O(CH»)s-
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Ciing dugc uu tién la halotriazin ¢6 céng thirc (VLb), cu thé duoc wu
tién 14 halotriazin cé cong thic (VLb.1) dén (V1.b.27), ma khac véi halotriazin
tuong ing c6 cong thire (VI.a.1) dén (V1.a.27) chi & chd Hal 13 Br:

NZ>N (Vb)

Cu thé dugc uwu tién 13 halotriazin c¢é cong thuc (VIa.2), (V1a.3),
(VLa.6), (VL.a.8), (V1.a.9), (VL.a.14) va (VLa.15) nhu duoc x4c dinh trén day;

Cu thé duoc vu tién 13 halotriazin c6 coéng thic (VLa.2), (V1a.3),
(V1.a.8), (V1.a.9) nhu dugc xac dinh trén day;

Duoc vu tién hon nita 1a halotriazin ¢6 cdng thirc (V1.a.8) nhu dugc xéc
dinh trén day.

Thiotriazin c¢6 cdng thirc (VII) 1a hop chit méi va nhu duoc thé hién trén
day 13 cac hop chét trung gian thich hop d& didu ché céac hop chét azin ¢ cong
thire (1) theo sang ché.

Do d6, sang ché con dé xuét thiotriazin c6 cong thire (VII)

trong dé

R? la H, halogen, CN, Ci-Cs-alkyl, Ci-Cs-haloalkyl, C2-Ce-alkenyl,
C3-Ce-alkynyl, C3-Cg-xycloalkyl, C3-Cs-xycloalkenyl, OH, C1-Cs-alkoxy hodc
C1-Cs-alkoxy-C1-Ce-alkyl;
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R3 la H, halogen, CN, Ci-Ce¢-alkyl, C;-Cs-haloalkyl hodc Ci-Ce-
alkoxy;

R*  1a H, halogen, CN, Ci-Ce-alkyl hodc Ci-Cs-haloalkyl; hodc

R3? va R* cung v6i nguyén tir cacbon ma ching gén vao tao thanh gbc
duoc chon tir nhom gém cacbonyl, C>-Cg-alkenyl, Cs3-Cg-xycloalkyl, C3-Ce-

xycloalkenyl va heteroxyclyl c6 tir ba dén sau canh,

trong d6 C3-Cs-xycloalkyl, C3-Cs-xycloalkenyl hodc heteroxyclyl cé tur
ba dén s4u canh khéng duogc thé hodc duoc thé béng mot dén ba phén tr thé
dugce chon tir halogen, CN, Ci-Cg-alkyl va C;-Cg-alkoxy; va

R’ 13 H, C;-Ce-alkyl, Ci-Cs-alkoxy-Ci-Cs-alkyl, Ci-Ce-alkoxy; va

R* 1a C1-Cs-alkyl, C2-Cs-haloalkyl hodc phenyl;
bao gdm cac mubi hodc N-oxit chép nhén duoc trong néng nghiép ctia chiing,

Ddi véi cac bién R2, R? va R*, cac phuong 4n dugc dic biét uu tién cla
thiotriazin c6 cdng thire (VII) twong timg, mdt cach doc 1dp véi nhau hodc khi
két hop v&i nhau, v6i céc thiotriazin clia cc bién ctia R% R? va R* ctia cac hop
chét azin céng thic (I), va, mot cach doc 1ap véi nhau hodc khi két hop véi

nhau,

R duoc dic biét vu tién 1a H, C-Cs-alkoxy-C1-Cs-alkyl hodc Ci-Ce-
alkoxy;

dic biét duoc vu tién la H, CH,OCH3 hoac OCH3;
dugc uu tién hon nita 1a hydro;
R* t8t hon 1a C1-Cg-alkyl hodc C2-Ce-haloalkyl;
duoc dic biét vu tién 1a C1-Ce-alkyl;
dac biét duoc uvu tién 1a CHa.

Puoc wu tién 1a thiotriazin ¢6 cong thic (VIL.a), ma twong tng voi

thiotriazin ¢6 cdng thire (VII) trong d6 R® 1a hydro va R* la metyl:
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3
2 R
R R4
N= =N

3Cs \NJ\N/H
|

H

(Vil.a)

trong d6 cac bién R2 R3 va R* c6 céc nghia, cu thé 1a cdc nghia dugc uu
tién, nhu dugc xac dinh trén day;

Puoc dic biét vu tién la thiotriazin ¢ cong thirc (VILa.1) dén (VILa.38)
cta Bang D, trong d6 c4c dinh nghia cla cac bién R%, R3 va R* 1a dic biét quan
trong dbi v&i hop chét theo sang ché khong chi khi két hop véi nhau ma trong

mdi trudng hop, ca khi ding mot minh:

Bang D
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S R? R’ R*
VIl.a.1 CH3 H
VIl.a.2 CH3 CH;3
VIl.a.3 CH3 CH3 CH3
VIl.a.4 F F F
VIlLa.5 F CF; F
VIl.a.6 F CHs F
VIl.a.7 F CHs3 H
Vil.a.8 F CH3 CH3
VIl.a.9 Cl CH3 CH3
VILa.10 F CoHs CH3
VIl.a.11 F C2Hs C2oHs
Vilail2| H -(CHa)a-
VIla13| H -(CHa)3-
ViLai4| H -(CHa)4-
Vilal5| H -(CHa)s-
VIiLa.16 | CHj -(CHa2)2-
VIl.a.17| CHs -(CHy)s-
VILa.18 | CHs -(CHa)s-
Vil.a.19 | CHsz -(CH2)s-
VILa.20 F -(CHa2)2-
VIla.21 F -(CHa2)3-
Vil.a22| F -(CHz)4-
Vila23| F -(CHa)s-
VILa24| CI -(CHa)2-
Vil.a25| Cl -(CHp)s-
VILa26| CI -(CHa)4-
viLa27| Cl -(CHa)s-
VIL.a.28 | CoHs CHsz H
VIL.a.29 | CoHs C2Hs H
VILa.30 | CaHs CoHs CH3
ViLa31l | CyHs CH3 CHs
Vil.a32| Cl CH; H
VILa.33 | CH2Cl Cl CHs
Vil.a34| CN CH; CH3
ViLa.35 | OCH3 H H
VIl.a.36 | OCHj3 CHj3 H
ViLa.37 | OCHs CHs3 CH3;
Vila38| H -O(CHy)s-
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Cu thé dugc uwu tién 13 thiotriazin c6 codng thitc (VILa.2), (VILa.3), (VIL.a.6),
(VILa.8), (VIL.a.9), (VIl.a.14) va (VIL.a.15) nhu dugc xac dinh trén day;

Cu thé dugc wu tién 12 thiotriazin c6 coéng thic (VILa.2), (VILa.3), (VILa.8),
(VII.a.9) nhu dugce x4c dinh trén day;

Duoc uu tién hon nita 13 thiotriazin ¢6 cong thitrc (VII.a.8) nhu dugc xac dinh trén

day.
P& md rong phd tac dung va dé dat duogc tac dung hiép ddng, cac hop chét azin c6
cong thire (I) ¢6 thé dugc tron v6i lugng 16n cac chét dai dién ctia nhém hoat chit khac

c6 hoat tinh diét c6 hodc didu hoa sinh truéng va sau d6 duoc ap dung dong thoi.

Céc thanh phén thich hop cho hdn hop 1a, vi duy, thudc diét co tir 16p axetamit,
amit, aryloxyphenoxypropionat, benzamit, benzofuran, axit benzoic, benzothiadiazinon,
bipyridylium, carbamat, cloaxetamit, axit clocarboxylic, xyclohexandion, dinitroanilin,
dinitrophenol, diphenyl ete, glyxin, imidazolinon, isoxazol, isoxazolidinon, nitril, N-
phenylphtalimit, oxadiazol, oxazolidindion, oxyaxetamit, axit phenoxycarboxylic,
phenylcarbamat, phenylpyrazol, phenylpyrazolin, phenylpyridazin, axit phosphinic,
phosphoroamidat, phosphorodithioat, phtalamat, pyrazol, pyridazinon, pyridin, axit
pyridincarboxylic, pyridincarboxamit, pyrimidindion, pyrimidinyl(thio)benzoat, axit
quinolincarboxylic, ~semicarbazon, sulfonylaminocacbonyltriazolinon, sulfonylure,
tetrazolinon, thiadiazol, thiocarbamat, triazin, triazinon, triazol, triazolinon,

triazolocarboxamit, triazolopyrimidin, triketon, uraxil, ure.

Ngoai ra, c¢6 thé ¢ loi néu 4p dung céc hop chit azin c6 cong thirc (I) mdt minh
hodc két hop véi cac thude diét co khac, hogic dudi dang hdn hop véi céc chat bao vé thuc
vat khéc, vi du, cing véi cic chét dé phong trir cac loai gdy hai hoic nim hodc vi khuén
gy bénh cho cdy. Ciing dugc quan tdm Ia hdn hgp véi cac dung dich mubi vo co, ma
dugc st dung dé xir 1y cac thiéu hut chét dinh dudng va nguyén t6 vi lugng. Cac chét phu
gia khac nhu cic diu khong gay doc thuc vat va diu dang co dic ciing c6 thé dugc bd

sung.
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Sang ché con dé cip dén cac ché pham hoéa néng chira it nhat mot chat phu trg va

it nhAt mot azin c6 cong thire (I) theo sang ché.

Ché phdm hoéa nong bao gdm lugng hitu hiéu c6 tac dung diét loai gdy hai cua azin
¢6 cong thirc (I). Thudt nglt "lugng hitu hiéu" biéu thi luong cia ché phém hodc cua hop
chit I, ma du dé phong trir thuc vat khdng mong mudn, nhét 14 d& phong trir thuc vat
khong mong mubn & ciy trong va khong lam tbn hai dang ké céc cdy da dugc xtr ly.
Lugng nhu vay co thé thay ddi trong khoang rong va phu thudc vao céac yéu td khéc nhau,
nhu céac cdy dugc phong trir, cdy tréng hodc nguyén li¢u da dugc xir ly, cac diéu kién khi

hau va azin cu thé ¢6 cong thie (I) dugc st dung.

Céc hop chit azin ¢6 cong thie (I), N-oxit hodc mudi cta ching c6 thé dugc
chuyén hoa thanh loai ché phdm hoa nong thong thudng, vi dy, dung dich, nhii twong, thé
huyén phu, bot min dé ric kho, bot, dang bot nhdo, hat, dang nén €p, vién nang, va hén
hop ctia ching. Vi du vé loai ché phdm hoéa nong 1a thé huyén phu (vi dy, SC, OD, FS),
dang cd dic nhil hoa dugce (vi dy, EC), nhil twong (vi du, EW, EO, ES, ME), vién nang
(vi du, CS, ZC), dang bot nhdo, vién ngam, bdt thAm wét duge hode bdt min dé ric kho
(vi du, WP, SP, WS, DP, DS), dang nén ép (vi du, BR, TB, DT), hat (vi dy, WG, SG, GR,
FG, GG, MG), vat pham diét con trung (vi dy, LN), cling nhu ché pham gel d& xu 1y vat
liéu nhan giéng cdy nhur cac hat gidng (vi du, GF). Cac loai ché phim héa ndéng nay va
céc loai ché phidm hoa néng khic dugc dinh nghia trong “Catalogue of pesticide
formulation types and international coding system”, Technical Monograph No. 2, 6 Ed.

May 2008, CropLife International.
Cac ché phim héa nong dugc didu ché theo cich da biét, nhu dugc md ta boi
Mollet and Grubemann, Formulation technology, Wiley VCH, Weinheim, 2001; hodc

Knowles, New developments in crop protection formulation, Agrow Reports DS243,

T&F Informa, London, 2005.

Céac chét bd tro thich hop 1a dung moéi, chit mang 16ng, chit mang hoic chét don
rin, chit hoat dong bé mit, chét phan téan, chét nhil hoa, chit thAm uét, ta duoc, chét 1am

hoa tan, chét tang cuong sy thdm thAu, chit keo bao V&, chit bam dinh, chit lam dic, chét
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lam 4m, chit xua dudi, chit dan du, chét kich thich #n, chit lam tuong hop, chét khang
khudn, chét chéng dong lanh, chét chéng tao bot, chét tao mau, chét tang dinh va chét két

dinh.

Céc dung moi va chit mang 16ng thich hop 1 nuéc va dung méi hitu co, nhu phén
doan diu khoang c6 diém soi tir trung binh dén cao, vi dy, kerosen, dAu diézen; cac dau
c6 ngudn gde tir thuc vat hodc dong vat; cdc hydrocacbon béo, vong va thom, vi du
toluen, parafin, tetrahydronaphtalen, cac naphtalen dugc alkyl héa; cac ruou, vi du,
etanol, propanol, butanol, rugu benzyl, xyclohexanol; glycol; DMSO; keton, vi du,
xyclohexanon; este, vi du, lactat, cacbonat, este cla axit béo, gama-butyrolacton; axit
béo; phosphonat; amin; amit, vi dy, N-metylpyrolidon, dimetylamit cia axit béo; va hdén

hop cua chung.

Chét mang hodc chit don ran thich hop 12 dét khoang, vi du, silicat, silicagel, bot
talc, cao lanh, da voi, voi, da phén, d4t sét, dolomit, d4t tao silic, bentonit, canxi sulfat,
magie sulfat, magie oxit; polysacarit, vi du, xenluloza, tinh bot; phan bén, vi dy, amoni
sulfat, amoni phosphat, amoni nitrat, ure; san phim c6 ngudn gdc thuc vat, vi du, bot ngil

cde, bot vo cay, bot gd, bot vo qua hach, va hdn hop cta ching.

Chét hoat dong bé mit thich hop 13 hop chét hoat dong bé mat, nhu chat hoat déng
bé mit anion, cation, khong ion va ludng tinh, polyme khoi, chat da dién phén, va hén
hop cua chung. Cac chét hoat dong bé mit nay cé thé duoc st dung dudi dang chit nhii
hoa, chét phén tan, chit lam hoa tan, chit thAdm udt, chét tang cudng sy thdm thAu, chét
keo bao vé, hodc td dugce. Vi du vé& chéit hoat dong bé mit duogc liét ké trong
McCutcheon’s, Vol.1: Emulsifiers & Detergents, McCutcheon’s Directories, Glen Rock,
USA, 2008 (International Ed. or North American Ed.).

Chét hoat dong bé mit anion thich hop 14 cdc mudi kiém, kiém thd hodc amoni ctia
sulfonat, sulfat, phosphat, carboxylat, va hdn hgp cta chung. Vi du vé sulfonat la
alkylarylsulfonat, diphenylsulfonat, alpha-olefin sulfonat, lignin sulfonat, sulfonat cua
axit béo va dau, sulfonat cua alkylphenol dugc etoxylat hoa, sulfonat ctia arylphenol dugc

alkoxylat hoa, sulfonat cta naphtalen dd dugc ngung tu, sulfonat cua dodexyl- va
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tridexylbenzen, sulfonat cua naphtalen va alkylnaphtalen, sulfosucxinat hodc
sulfosucxinamat. Vi du vé sulfat 1a sulfat cua axit béo va dau, ctia cac alkylphenol duoc
etoxylat hoa, cia cic rugu, cla cic ruou duogc etoxylat hoa, hodc cia este cua axit béo.
Vi du v& phosphat 12 phosphat este. Vi du v& carboxylat 13 alkyl carboxylat, va rugu dugc
carboxylat héa hodc alkylphenol etoxylat.

Chét hoat dong bé mit khong ion thich hop 1a alkoxylat, amit cia axit béo dugc
thé & vi tri N, amin oxit, este, chét hoat dong bé mat géc duong, chét hoat dong bé mit
dang polyme, va hdn hop cua ching. Vi du vé alkoxylat 1a hop chit nhu ruou,
alkylphenol, amin, amit, arylphenol, axit béo hodc este cla axit béo ma da duogc alkoxylat
héa véi tir 1 dén 50 duong luong. Etylen oxit va/hodc propylen oxit cd thé duge sir dung
dé alkoxy hoa, t8t hon néu 1a etylen oxit. Vi du vé amit ctia axit béo dugc thé & vi tri N 13
glucamit cta axit béo hodc alkanolamit cua axit béo. Vi du vé este 14 este cua axit béo,
glyxerol este hodc monoglyxerit. Vi du vé chét hoat dong bé& mat gbc duong 14 sorbitan,
sorbitan dugc etoxylat hoa, sucroza va glucoza este hodc alkylpolyglucosit. Vi du vé chat
hoat dong bé mit dang polyme 13 home- hodc copolyme ctia vinylpyrolidon, rugu vinyl,

hodc vinylaxetat.

Chét hoat dong bé mit cation thich hop 1a chit hoat dong bé& mit bac bdn, vi du,
hop chit amoni bac bdn véi mot hodc hai nhém ky nudce, hodc cic mudi ciia amin bac
mdt mach dai. Chit hoat dong bé mit ludng tinh thich hop 1a alkylbetain va imidazolin.
Polyme khdi thich hop 1a polyme khdi thudc loai A-B hodc A-B-A chia cac khéi cia
polyetylen oxit va polypropylen oxit, hodc thudc loai A-B-C chira alkanol, polyetylen
oxit va polypropylen oxit. Chét da dién phan thich hop 12 polyaxit hodc polybazo. Vi du
vé polyaxit 1a céc mubi kiém cta axit polyacrylic hodc polyme hinh lugc cla céc
polyaxit. Vi du v polybazo 1a polyvinylamin hogc polyetylenamin.

Té duoc thich hop 13 hop chét, ma ban than n6 c6 hoat tinh khong déng ké hodc
tham chi khong c6 hoat tinh diét loai gy hai, va cai thi¢n ddc tinh sinh hoc cua hop chit I
trén dich. Vi du Ia chét hoat dong bé mat, dau khoang hozc diu thuc vat, va cac chat bo

tro khac. Céac vi du khic duge liét ké béi Knowles, Adjuvants and additives, Agrow
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Reports DS256, T&F Informa UK, 2006, chapter 5.

Chét 1am dic thich hop 14 polysacarit (vi du, gom xantan, carboxymetylxenluloza),
dAt sét vo co (dugc cai bién hodc chua duoc cai bién vé mit hitu co), polycarboxylat, va
silicat.

Céc chét khang khudn thich hop 14 bronopol va cic dan xuit isothiazolinon nhu
alkylisothiazolinon va benzisothiazolinon.

Cac chit chéng déng lanh thich hop 14 etylen glycol, propylen glycol, ure va
glyxerin.

Céac chit chéng tao bot thich hop 1a silicon, cac rugu mach dai, va cac mudi cia
axit béo.

Cé4c chét tao mau thich hop (vi du, mau do, xanh da trdi, hodc xanh 14 céy) la chét
tao mau c6 do hoa tan trong nugce thép va cac chét tao mau tan trong nude. Vi du la chét
tao mau vo co (vi du, st oxit, titan oxit, st hexaxyanoferrat) va chét tao mau hitu co (vi
du, chit tao mau alizarin-, azo- va phtaloxyanin).

ChAt ting dinh hodc chit két dinh thich hop 1a polyvinylpyrolidon,
polyvinylaxetat, rugu polyvinylic, polyacrylat, sap sinh hoc hodc tbng hop, va cac ete
xenluloza.

Vi du vé c4c loai ché pham hoa nong va diéu ché ching 13:

i) Dang c6 dic tan dugc trong nuée (SL, LS)

10-60 % khéi lugng azin ¢6 cong thirc (I) theo sang ché va 5-15 % khéi lugng chat
thAm w6t (vi du, ruou alkoxylat) duge hoa tan trong nuéc va/hodc dung moi tan trong
nude (vi dy, rugu) cho dén 100 % khdi lwong. Hoat chit hoa tan trong qué trinh pha
lodng véi nudec.

ii) Dang cb dic dé phan tan (DC)

5-25 % khéi luong azin c6 cong thirc (1) theo sang ché va 1-10 % khéi luong chét

phén tan (vi du, polyvinylpyrolidon) dwgc hoa tan trong dung mdi hitu co (vi du,
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xyclohexanon) cho dén 100 % khdi lwong. Pha lodng vé6i nuée tao ra thé phan tan.
iii) Dang c6 déc nhii héa dugc (EC)

15-70 % khdi lugng azin c6 cong thire (I) theo sang ché va 5-10 % khéi lwong chét
nhii hoa (vi du, canxi dodexylbenzensulfonat va etoxylat diu thiu ddu) dugc hoa tan
trong dung moéi hitu co khdng tan trong nude (vi du, hydrocacbon thom) cho dén 100 %

khéi lugng. Pha lodng v6i nuée tao ra nhil twong.
iv) Nhii twvong (EW, EO, ES)

5-40 % khéi lwong azin ¢6 cong thirc (I) theo sang ché va 1-10 % khéi lwong chét
nhil hoa (vi du, canxi dodexylbenzensulfonat va etoxylat dau thau dau) dugc hoa tan
trong 20-40 % khéi lugng dung méi hitu co khdng tan trong nude (vi du, hydrocacbon
thom ). Hon hop nay dugc dwa vao nude cho dén 100 % khéi lwong bang thiét bi nhii hoa

va duogc 1am thanh nhil tvong ddng nhat. Pha lodng véi nude tao ra nhii twong.
v)  Thé huyén phu (SC, OD, FS)

Trong may nghién bi dugc khudy, 20-60 % khéi luong azin c¢6 cong thire (I) theo
sang ché duoc nghién, ¢6 bd sung 2-10 % khéi lwong chit phan tan va chét thdm w6t (vi
du, natri lignosulfonat va etoxylat ruou), 0,1-2 % khéi lwong chat lam dic (vi du, gdbm
xantan) va nudc cho dén 100 % khéi lugng dé tao ra hdn dich hoat chét min. Pha loang
v6i nuée tao ra hdn dich dn dinh cua hoat chit. dbi véi ché phdm loai FS, 1én dén 40 %

khéi lwong chat két dinh (vi du, rugu polyvinylic) duge bd sung.
vi) Hat dé phén tan trong nu6e va hat hoa tan trong nuéc (WG, SG)

50-80 % khéi luong azin c6 cong thirc (I) theo séng ché dugc nghién min, c6 bd
sung chit phan tan va chét thAm w6t (vi du, natri lignosulfonat va etoxylat rugu) cho dén
100 % khéi lugng va dugc diéu ché du6i dang hat d& phan tan trong nuéc hodc hat hoa
tan trong nudc bang cac thiét bi k thuat (vi dy, ép dun, thdp phun, tAng s0i). Pha loang

vé1 nudc tao ra thé phan tan hodc dung dich dn dinh cta hoat chét.

vii) Bot d& phan tan trong nudc va bot hoa tan trong nude (WP, SP, WS)
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50-80 % khéi luong azin c6 cong thirc (I) theo sang ché duoc nghién trong may
nghién réto-stato, c6 bd sung 1-5 % khdi lugng chét phan tan (vi du, natri lignosulfonat),
1-3 % khdi luong chét thim uét (vi du, etoxylat rugu) va chét mang rén (vi du, silicagel)
cho dén 100 % khéi luong. Pha lodng véi nudce tao ra thé phéan tan hodc dung dich 6n

dinh ctia hoat chét.
viii) Gel (GW, GF)

Trong may nghién bi duoc khudy, 5-25 % khdi lugng azin c¢6 codng thirc (1) theo
sang ché duoc nghién, c6 bd sung 3-10 % khéi lugng chit phan tan (vi du, natri
lignosulfonat), 1-5 % khéi luong chit 1am dic (vi du, carboxymetylxenluloza) va nuée
cho dén 100 % khbi lugng dé tao ra hdn dich min cia hoat chét. Pha lodng v&i nude tao

ra hon dich 6n dinh cta hoat chét.
iv) Vi nhil twong (ME)

5-20 % khéi lugng azin c6 coéng thirc (I) theo sang ché dugc bd sung vao 5-30 %
khéi lugng hdn hop dung mdi hitu co (vi dy, dimetylamit cia axit béo va xyclohexanon),
10-25 % khéi luong hdn hop chit hoat dong bé mit (vi du, etoxylat rugu va arylphenol
etoxylat), va nuéc cho dén 100 %. Hdn hop ndy dugc khudy trong 1 gidy dé tao ra mot

cach tu phat vi nhil tuong 6n dinh nhiét dong.
iv) Vién vi nang (CS)

Pha dAu chua 5-50 % khdi luong azin c6 cong thirc (I) theo séng ché, 0-40 % khbi
lugng dung mdi hitu co khong tan trong nude (vi du, hydrocacbon thom ), 2-15 % khéi
luong céc monome acrylic (vi dy, metylmetacrylat, axit metacrylic va di- hodc triacrylat)
dugc phan tan vao dung dich nude cua chit keo bao vé (vi dy, rugu polyvinylic). Sy
polyme héa gbc dugc khoi mao béi chit khoi mao gbc tao ra \./ién vi nang
poly(met)acrylat. Theo cach khéc, pha dau chira 5-50 % khéi luong azin c6 cong thire (I)
theo sang ché, 0-40 % khéi lwong dung moi hitu co khong tan trong nude (vi du,
hydrocacbon thom ), va isoxyanat monome (vi dy, diphenylmethen-4,4’-diisoxyanat)

dugc phéan tan vao dung dich nudce cua chét keo bao vé (vi du, rugu polyvinylic). Viéc bd
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sung polyamin (vi dy, hexametylendiamin) tao ra vién vi nang polyure. Cac monome

chiém t6i 1-10 % khdi lwong. % khdi luong lién quan dén ché pham CS téng cong.
ix)  Botric khod dugc (DP, DS)

1-10 % khéi lugng azin c6 cong thirc (I) theo sang ché dugc nghién min va dugc
tron k§ voi chit mang rén (vi dy, cao lanh da duoc nghién min) cho dén 100 % khéi

lugng.
X) Hat (GR, FG)

0,5-30 % khéi luong azin cé cong thitc (I) theo sang ché duoc nghiér_l min va dugc
két hop véi chit mang ran (vi duy, silicat) cho dén 100 % khéi luong. Su tao hat dat duge

bing céach ép dun, 1am kho dang phun hoic tang soi.
xi) Chét 16ng thé tich siéu thap (UL)

1-50 % khdi lwong azin c6 cong thirc (I) theo sang ché dugc hoa tan trong dung

moi hitu co (vi dy, hydrocacbon thom ) cho dén 100 % khdi luong.

Céc loai ché phim héa nong i) dén xi) c6 thé tuy ¥ chira chét b6 trg khac, nhu 0, 1-
1 % khdi luong chit khang khuan, 5-15 % khéi luong chit chéng déng lanh, 0,1-1 %

khéi luong chét chéng tao bot, va 0,1-1 % khéi lugng chét tao mau.

Céac ché pham héa ndng nhin chung chira tir 0,01 dén 95%, tbt hon néu nam trong
khoang tu 0,1 dén 90%, va cu thé, tir 0,5 dén 75%, theo khbi lugng céc hop chét azin c6
céng thuac (I). Cac hop chét azin c¢6 cong thire (I) dugc stt dung véi do tinh khiét ndm
trong khoang tir 90% dén 100%, t6t hon néu nim trong khoang tlr 95% dén 100% (theo
phd NMR).

Dung dich dé xi 1y hat gidng (LS), huyén phi-nhi twong (SE), dang c¢d ddc chay
duge (FS), bot dé xir 1y kho (DS), bot d& phan tan trong nuée dé xit ly dang huyén phu
dic (WS), bot hoa tan trong nude (SS), nhil twong (ES), dang ¢d dic nhii héa dugce (EC)
va gel (GF) thuong dugc st dung cho muc dich xir Iy vat liéu nhan gidng cay, dic biét 14

céc hat gidng. Cac ché phdm héa nong dang néi dén tao ra, sau khi pha lodng tir hai dén
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mudi 14n, ndng do hoat chét ndm trong khoang tir 0,01 dén 60% khdi luong, t6t hon néu
nim trong khoang tir 0,1 dén 40% khéi lugng, trong ché phim sin dé dung. Viéc 4p dung

¢6 thé dugce tién hanh trude hoic trong khi gieo hat.

Phuong phap dé 4p dung cc hop chét azin c¢6 cbng thirc (I) hodc céc ché phdm
héa néng cia chung, 1én vat liéu nhin gidng cay, nhat 14 cac hat gidng, bao gbém phuong
phap 4p dung hé, bao, vé vién, phun buyi, ngdm va theo lubng cay cho vt liéu nhan gibng.
Tt hon 13, hop chét I hodic ché phém cta ching, 1an lugt, dugc 4p dung 1én vat liéu nhan
gidng cdy bai phuong phép sao cho khong kich thich su nay mam, vi du, bing cach hd

hat gidng, v€ vién, bao va phun bui.

Nhiéu loai diu, chét thAm w6t ta dugc, phan bon, hodc céac chét vi dinh dudng, va
cac thube diét loai gy hai khac (vi dy, thube diét ¢o, thudc trir sau, thude diét nédm, chat
didu hoa sinh trudng, chit lam an toan) c6 thé dugc bd sung vao cac hop chét azin c6
cong thtre (I) hodc cac ché phdm héa ndng chira chung dudi dang hdn hop hoa trdn so bd
hodc, néu thich hop ngay truée khi st dung (hdn hop tron .thimg). Céc chit nay c6 thé
duoc tron voi cac ché phdm hoa nong theo séng ché theo ty 1& khéi lugng ndm trong

khoang tir 1:100 dén 100:1, t6t hon néu ndm trong khoang tir 1:10 dén 10:1.

Nguoi stt dung 4p dung cac hop chét azin c6 cong thirc (I) theo sédng ché hoic cac
ché phdm héa ndng chta ching thuong tir thiét bi dinh liéu sén, binh phun dang ba 10,
thung phun, phun bing may bay, hodc hé twéi. Thong thudng, ché phim héa néng durgc
didu ché v6i nudce, chat dém, va/hodc cac chét bd trg khac dén ndng do ap dung mong
mudn va dich 16ng phun sin dé ding hodc ché phdm hoa nong theo sang ché thu duogc
theo cAch nhu vay. Thong thuong, 20 dén 2000 lit, t6t hon néu 1a 50 dén 400 lit, dich
16ng phun sin dé ding dugc 4p dung cho m hecta cta dién tich hitu dung vé mit nong
nghiép.

Theo mot phuong an, cac thanh phén riéng ré& ctia ché pham héa nong theo sang
ché hodc céac thanh phén da dugc tron so bd mot phﬁn, vi du, cac thanh phﬁn chira cac
hop chét azin c6 cong thirc (I) c6 thé duoc trdn boi nguoi st dung trong thung phun va

céc chat bd trg khac va cac chit phu gia c6 thé dugc bd sung, néu thich hop.
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Theo phuong 4an khac, céc thanh phan riéng ré& ctia ché phdm hoéa néng theo sang
ché nhu cac phin cta bd kit hodc cac phan cia hdn hop hai thanh phan hoic ba thanh
phén ¢6 thé duogc tron béi chinh nguoi st dung trong thiing phun va cac chét b tro khac

6 thé duge bd sung, néu thich hop.

Theo phuong an khéc, cac thanh phin riéng r& cta ché pham hoéa néng theo séng
ché hodc cac thanh phén da duogc tron so bd mot phﬁn, vi du, cac thanh phan chira céac
hop chit azin c¢6 cong thirc (I), ¢6 thé duoc ap dung cung nhau (vi du, sau hdn hop tron

thung) hoc lién tiép.

Céc hop chit azin c6 cong thire (1), 12 thich hop 1am thubc diét c6. Chung thich
hop duédi dang nhu vay hodc dudi dang ché phim dugc phbi tron mot cach thich hop (ché

pham hoa nong).

Céac hop chét azin c6 cong thie (I), hodc céc ché phdm héa nong chira cc hop
chét azin c6 cong thirc (I), phong trlr thuc vat trén cac dién tich khong phai cay trbng mot
cach rat hiéu qua, nhét 1 & téc do ap dung cao. Ching tac dong chéng lai co dai 14 rong
va céc loai ¢6 & cac cdy trong nhu laa mi, lia gao, ngd, dau trong va bong ma khong gay
ra sy tdn hai dang ké bat ky dbi véi cac cay trdng. Hiéu qua nay chi yéu dugc quan sat

thdy & ty 18 ap dung thép.

Céc hop chit azin c6 cong thirc (I), hodc cic ché pham hoa ndng chira ching, duge
ap dung cho cay chi yéu bing cach phun 14 hogc dugc ép dung cho dét trong d6 cac hat
gidng cay da dugc gieo. & ddy, viéc ap dung c6 thé duoc tién hanh bang cach st dung, vi
du, nuéc lam chit mang béi ky thuat phun thong thuong st dung lugng dich 16ng phun
nim trong khoang tir khoang 100 dén 1000 Vhecta (vi du tir 300 dén 400 V/hecta). Céc
hop chit azin c6 cong thirc (I), hodc céc ché phdm hoa ndng chira chiing, ciing c6 thé
dugc ap dung boi phuong phép thé tich thdp hoac thé tich siéu thip, hodc dudi dang vi
hat.
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Viéc 4p dung cac hop chét azin c¢6 cong thirc (I), hodc cic ché pham héa ndng
chtra ching, co thé duge tién hanh trude, trong va/hodc sau khi xuét hién cac loai thuc vat

khéng mong mudn.

Céc hop chét azin c6 cong thic (I), hodc cac ché phdm héa nong chira chiing, c6
thé duoc 4p dung dudi dang tién nay mam, sau nay mam hodc trude khi trdng cdy, hoic
cling v6i hat gidng cta cy trong. Ciing c6 thé 4p dung cic hop chét azin ¢ cong thiic
(D), hodc cac ché phdm hoa nong chira chiing, bang cach 4p dung cho hat gidng, da duoc
xtt 1y so bd bang cac hop chit azin c¢6 cong thirc (I), hodc cac ché phdm hoéa nong chira
ching, cta cy trong. Néu hoat chit ma it dugc dung nap hon bdi mot sb cdy trong nhét
dinh, k§ thudt &p dung co thé duoc st dung trong d6 ché phém c6 hoat tinh diét c6 duogc
phun, vé6i su trg giup cua thiét bi phun, theo cach sao cho cho chiing khong tiép xuc véi
14 clia cdy trong nhay cam cang xa cang tbt, trong khi hoat chit dat dén 14 cta cac loai
thuc vat khong mong mudn sinh truéng bén duéi, hodc bé mat dit tréng (phun xung

quanh cay (post-directed), phun c6 diém dimg (lay-by)).

Theo phuong an khéac, cac hop chét azin c6 cong thuc (I), hodc cac ché pham hoa
nong chira chung, c6 thé dwoc ap dung dé xir Iy hat gidng. Viéc xtr Iy hat gidng vé co ban
bao gdm tit ca cac phwong phap di quen véi cac ngudi c6 hiéu biét trung binh trong linh
vue nay (ho hat giéng, bao hat gidng, phun bui hat gidng, ngdm hat gidng, bao mang hat
gidng, bao da 16p hat giéng, bao vo cling hat gibng, 1am w6t dAm hat gidng va vé vién hat
gidng) dua trén co s& cac hop chét azin c6 cong thic (I), hodc cic ché phim hoa nong
duoc diéu ché tir d6. G day, ché phim c6 hoat tinh diét co c6 thé dwoc 4p dung duéi dang
dugc pha loang hodc khong duge pha loang.

Thuét nglt “hat giéng” bao gém hat giéng thudc tat ca céc loai, nhu, vi du, ngo, hat
giéng, trai cay, cu, cay tréng tr hat va cac dang tuong tu. ¢ day, t5t hon néu, thuat ngit
hat gibng m ta ngd va céc hat gibng. Hat gidng duogc sir dung c6 thé 13 hat ‘giéng cua cac
cdy trong hitu dung da duoc dé cép & trén, va ca hat gidng cua cac cy chuyén gen hoic

céc cdy thu dugc bang phuong phip nhan gidng thong thuong.

Khi duge sir dung dé bao vé cay trong, lugng hoat chit duoc ap dung, tirc 1a céc
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hop chét azin ¢ cong thirc (I), ma khong c6 chét b trg cho ché pham, tuy thudc vao loai
tac dung mong mudn, nim trong khoang tir 0,001 dén 2 kg cho mdi hecta, t6t hon néu
nim trong khoang tir 0,005 dén 2 kg cho mdi hecta, t6t hon nita néu nim trong khoang tir
0,005 dén 0,9 kg cho mdi hecta va cu thé ndm trong khoang tir 0,05 dén 0,5 kg cho mdi

hecta.

Theo phuong an khéac theo sdng ché, ty 18 4p dung cac hop chét azin ¢6 cong thirc
(I) ndm trong khoang tir 0,001 dén 3 kg/hecta, tbt hon néu nam trong khoang tir 0,005 dén
2,5 kg/hecta, hoat chit (a.s.).

Theo phuong an dugce wu tién khéc theo sang ché, ty 18 ap dung cac hop chét azin
c6 cdng thue (I) theo sang ché (tbng lwong azin c6 cong thirc (1)) nim trong khoang tir
0,1 g/hecta dén 3000 g/hecta, t6t hon néu nim trong khoang tir 10 g/hecta dén 1000
g/hecta, tuy thudc vao muc tiéu can phong trir, mua, cac cdy trong dich va giai doan sinh

trudng.

Theo phuong an dugce uu tién khéc theo sang ché, ty 18 &p dung cac hop chét azin
c¢6 codng thuc (I) 1a nim trong khoang tir 0,1 g/hecta dén 5000 g/hecta va tét hon 14 nim
trong khoang tir 1 g/hecta dén 2500 g/hecta hoic tlr 5 g/hecta dén 2000 g/hecta.

Theo phuong an dugc uu tién khéc theo sang ché, ty 18 4p dung cac hop chét azin
c6 cong thie (I) 13 0,1 dén 1000 g/hecta, tdt hon néu 1a ndm trong khoang tir 1 dén 750
g/hecta, tdt hon nita 1a nim trong khoang tlr 5 dén 500 g/hecta.

Trong xt ly vét liéu nhan gidng cdy nhu cac hat gidng, vi du bang cach phun bui,
bao hodc thdm wét hat gidng, thuong yéu clu luong hoat chit ndm trong khoang tir 0,1
dén 1000 g, t6t hon néu nam trong khoang tir 1 dén 1000 g, t6t hon nita ﬁéu nim trong
khoang tir 1 dén 100 g va t6t nhét 13 nim trong khoang tir 5 dén 100 g, cho mdi 100 kg

vét liéu nhan gidng cay (t6t hon 1a cAc hat gidng).

Theo phuong an khéc theo séang ché, dé xr Iy hat gidng, lwong hoat chét dugc ap
dung, tac 1a cac hop chét azin c6 coéng thic (I) thudng dugc st dung véi lugng nam trong

khoang tir 0,001 dén 10 kg cho mdi 100 kg hat giéng.
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Khi dugc st dung dé bao vé vat liéu hodc san phém da dugce bao quan, lugng hoat
chét duoc ap dung tiy thudc vao loai dién tich 4p dyng va tic dung mong mubn. Luong
thuong dugc 4p dung dé bao vé vat liéu nim trong khoang tir 0,001 g dén 2 kg, tot hon
néu nam trong khoang tir 0,005 g dén 1 kg, hoat chét cho mdi mét khéi vat lidu di duogc
xu ly.

Tuy thudc vao phuong phép ap dung dang noi dén, cac hop chét azin c6 cong thirc
(D), hodic c4c ché phim hoéa néng chira ching, con c6 thé duoc sir dung cho sb lugng cay
trf”)ng khac nita dé loai bo cac loai thuc vat khong mong mubn. Vi du v& cay tréng thich

hop 14 nhu sau:

Allium cepa, Ananas comosus, Arachis hypogaea, Asparagus officinalis, Avena
sativa, Beta vulgaris spec. altissima, Beta vulgaris spec. rapa, Brassica napus var. napus,
Brassica napus var. napobrassica, Brassica rapa var. silvestris, Brassica oleracea, Brassica
nigra, Camellia sinensis, Carthamus tinctorius, Carya illinoinensis, Citrus limon, Citrus
sinensis, Coffea arabica (Coffea canephora, Coffea liberica), Cucumis sativus, Cynodon
dactylon, Daucus carota, Elaeis guineensis, Fragaria vesca, Glycine max, Gossypium
hirsutum, (Gossypium arboreum, Gossypium herbaceum, Gossypium vitifolium),
Helianthus annuus, Hevea brasiliensis, Hordeum vulgare, Humulus lupulus, Ipomoea
batatas, Juglans regia, Lens culinaris, Linum usitatissimum, Lycopersicon lycopersicum,
Malus spec., Manihot esculenta, Medicago sativa, Musa spec., Nicotiana tabacum
(N.rustica), Olea europaea, Oryza sativa, Phaseolus lunatus, Phaseolus vulgaris, Picea
abies, Pinus spec., Pistacia vera, Pisum sativum, Prunus avium, Prunus persica, Pyrus
communis, Prunus armeniaca, Prunus cerasus, Prunus dulcis va Prunus domestica, Ribes
sylvestre, Ricinus communis, Saccharum officinarum, Secale cereale, Sinapis alba,
Solanum tuberosum, Sorghum bicolor (s. vulgare), Theobroma cacao, Trifolium pratense,

Triticum aestivum, Triticale, Triticum durum, Vicia faba, Vitis vinifera va Zea mays.

Cay trong dwgc wu tién 1a Arachis hypogaea, Beta vulgaris spec. altissima,
Brassica napus var. napus, Brassica oleracea, Citrus limon, Citrus sinensis, Coffea

arabica (Coffea canephora, Coffea liberica), Cynodon dactylon, Glycine max, Gossypium
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hirsutum, (Gossypium arboreum, Gossypium herbaceum, Gossypium vitifolium),
Helianthus annuus, Hordeum vulgare, Juglans regia, Lens culinaris, Linum
usitatissimum, Lycopersicon lycopersicum, Malus spec., Medicago sativa, Nicotiana
tabacum (N.rustica), Olea europaea, Oryza sativa, Phaseolus lunatus, Phaseolus vulgaris,
Pistacia vera, Pisum sativum, Prunus dulcis, Saccharum officinarum, Secale cereale,
Solanum tuberosum, Sorghum bicolor (s. vulgare), Triticale, Triticum aestivum, Triticum

durum, Vicia faba, Vitis vinifera va Zea mays.

Cay trong duoc dic biét vu tién 1a cy trdng thudc ciy ngil cdc, ngd, dau twong,

lua gao, cdy cai dau, bong, khoai tdy, cdy lac hodc ciy trong vinh ciru.

Céc hop chét azin c¢6 cong thic (I) theo sang ché, hodc cac ché phdm héa nong
chtta chiing, ciing ¢6 thé duge st dung & céc ciy trdng duoc cai bién vé mat di truyeén.
Thuat ngit “cy trong dugc cai bién v& mat di truyén” can duoc hidu 1a cay trong ma vat
lidu di truyén ctia né da dugc cai bién bing cach sir dung k§ thuat ADN tai 6 hop dé bao
gbm trinh trr d3 dugc cai xen cia ADN ma khong phai nguyén thé dbi véi hé gen ctia loai
cay do hoac dé lam khuyét ADN ma nguyén thé @61 v4i hé gen cuia loai do, trong d6 (céc)
c&i bién nay khong thé thu duoc mot cach dé dang bing cach nhan giéng chéo, phat sinh
dot bién hodc tai t3 hop tu nhién mot minh. Thong thuong, cly trdng duge cai bién vé
mit di truyén cy thé sé& 1a ciy ma thu dugc (cac) cai bién di truyén cta n6 nhe di truyén
thong qua quy trinh nhén gidng hoic lai tw nhién tr cdy td tién ma hé gen cia né 1a hé
gen dugc xu ly truc tiép bang cach st dung k¥ thuat ADN tai td hop. Thong thuong, mot
ho#ic nhidu gen duogc két hop vao vat lidu di truyén ciia cdy trong duogc cai bién vé mit di
truyén dé cai thién cac tinh chit nhét dinh cua cay. Cac cai bién di truyén nhu vay ciing
bao gém, nhung khong chi giéi han & cai bién duoc nhdm dich sau dich ma cta (cac)
protein, oligo- hodc polypeptit. Vi du, bing cach bao gdm vao d6 (céc) dot bién axit amin
ma cho phép, lam gidm, hodc xuc tién su glycosyl hoa hodc céc bd sung polyme nhu

prenyl hda, axetyl hoa, farnesyl hoa, hodc su gin gbc PEG.

Cac cdy ma da dugce cai bién bang cach nhin gidng, phat sinh dot bién hoic

phuong phéap k§ thuat di truyén, vi du, duogc lam cho dung nap dbi vé6i viée ap dung céc
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16p thubc diét cé dic hiéu, nhu céc thube diét co auxin nhu dicamba hodc 2,4-D; thude
diét co tiy tring nhu chét trc ché hydroxyphenylpyruvat dioxygenaza (HPPD) hoic chét
trc ché phytoen desaturaza (PDS); chét rc ché axetolactat syntaza (ALS) nhu sulfonyl ure
hodc imidazolinon; chét ¢ ché enolpyruvyl shikimat 3-phosphat syntaza (EPSP) nhu
glyphosat; chdt (rc ché glutamin synthetaza (GS) nhu glufosinat; chit trc ché
protoporphyrinogen-IX oxidaza; chét tc ché sinh téng hop lipit nhu chét e ché axetyl
CoA carboxylaza (ACCaza); hodc thude diét co oxynil (t&c 1a, bromxynil hodc ioxynil)
do két qua cua cac phuwong phap nhan gidng hoic phuong phép k¥ thuat di truyén thong
thuong; ngoai ra, cdy trong duge lam cho bén v6i nhiéu 16p thude diét co thong nhiéu cai
bién di truyén, nhu bén véi ca glyphosat va glufosinat hodc bén véi ca glyphosat va thude
diét co tr 16p khac nhu chét tc ché ALS, chét tc ché HPPD, thudc diét co auxin, hoic
chit ttc ché ACCaza. Cac k¥ thuat 1am bén véi thube diét co nay dugc md ta, vi du, trong
Pest Management Science 61, 2005, 246; 61, 2005, 258; 61, 2005, 277; 61, 2005, 269;
61, 2005, 286; 64, 2008, 326; 64, 2008, 332; Weed Science 57, 2009, 108; Australian
Journal of Agricultural Research 58, 2007, 708; Science 316, 2007, 1185; va cac tai liéu
tham khao dugc trich din trong d6. Mot sb cdy trdng dugc lam cho dung nap véi thudc
diét co6 bing phuwong phap phat sinh dot bién va cac phuong phép nhan gidng thong
thuong, vi dy, cay cai bép ddng Clearfield® (Canola, BASF SE, Germany) dung nap voi
imidazolinon, vi du, imazamox, hoic cdy huéng duong ExpressSun® (DuPont, USA)
dung nap vé6i sulfonyl ure, vi duy, tribenuron. Phuwong phép k¥ thuét di truyén dugc sir
dung dé 1am cho céc cay trong nhu d4u tuong, bong, ngd, cy cu cai dudong va cdy cai
diu, dung nap voi thudc diét cé nhu glyphosat, imidazolinon va glufosinat, mot s6 cay
nay la dang trong qué trinh nghién ctru phat trién hodc ¢6 trén thi truong dudi nhan hodc
tén thuong mai RoundupReady® (dung nap glyphosat, Monsanto, USA), Cultivance®
(dung nap imidazolinon, BASF SE, Germany) va LibertyLink® (dung nap glufosinat,

Bayer CropScience, Germany).

Ngoai ra, cling dugc bao gdm 1 cac cAy ma bang cach st dung k¥ thuat ADN tai

t6 hop c6 kha ning tbng hop mot hodc nhiéu protein c6 tic dung diét cdn tring, dac biét
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1a c4c protein da biét tir giéng vi khuin Bacillus, cu thé 1a tir Bacillus thuringiensis, nhu
ndi doc td delta, vi du, CryIA(b), CrylA(c), CryIF, CryIF(a2), CrylIA(b), CryllIA,
CryllIB(b1) hodc Cry9c; protein sinh dudng c6 tic dung diét con trung (VIP), vi duy,
VIP1, VIP2, VIP3 hoic VIP3A; protein c6 tac dung diét con trung cua vi khudn dinh cu &
giun tron, vi du, Photorhabdus spp. hodc Xenorhabdus spp.; cac doc td duoc tao ra boi
cac dong vat, nhu doc t6 bo cap, doc t6 nhén, doc td ong V&, hodc cac doc t§ than kinh
dac hiéu con trung khéc; cac doc td duoc tao ra bdi ndm, nhu doc tb Streptomycetes, cac
lectin cua thuc vat, nhu cac lectin cia cdy dau Ha Lan hodc lia mach; agglutinin; chét tc
ché proteinaza, nhu chit {rc ché trypsin, chét @e ché serin proteaza, chit (rc ché patatin,
cystatin hodc papain; protein lam bat hoat ribosom (RIP), nhu rixin, ngd-RIP, abrin,
luffin, saporin hodc bryodin; cac enzym chuyén hoéa steroit, nhu 3-hydroxy-steroit
oxidaza, ecdysteroit-IDP-glycosyl-transferaza, cholesterol oxidaza, chit trc ché ecdizon
hodc HMG-CoA-reductaza; chét phong bé kénh ion, nhu chét phong bé kénh natri hodc
canxi; esteraza hormon kich sau non; thu thé cua hormon loi tiéu (thu thé helicokinin);
stilben syntaza, bibenzyl syntaza, chitinaza hodc glucanaza. Theo sang ché, cac protein c6
tac dung dié€t con trung hodc cic doc t6 nay can duogc hiéu 13 rang 13 cling bao gdm cac
tién doc tb, cac protein lai, cac protein dugc lam cun hodc dugc cai bién theo cach khac.
Céc protein lai dugc déc trung boi su td hop méi cua céc mién protein, (xem, vi du, WO
02/015701). Cac vi du khac vé& cac doc t6 nay hoidc cdy tréng duoc cai bién vé mat di
truyén c6 kha ning tong hop cac doc t6 nay duoc boc 19, vi du, trong EP-A 374 753, WO
93/007278, WO 95/34656, EP-A 427 529, EP-A 451 878, WO 03/18810 va WO
03/52073. Phuong phéap dé san xut cac cy trong dugc cai bién v& mat di truyén nhu vay
nhin chung 13 d3 biét d6i v6i ngudi co hiéu biét trung binh trong linh virc nay va duge mod
ta, vi du, trong céac tai liéu cong bd da duoc dé cap o trén. Cac protein c6 tdc dung diét
con trung dugc chtra trong cac cay trong duoc cai bién v& mit di truyén nay truyén cho
cdy san xuét cac protein nay sy dung nap d6i v6i cac loai gy hai c6 hai tir tit ca céc
nhém phan loai ctia dong vét chan dbt, nhat 1a dbi véi bo cénh cimg (Coeloptera), con
tring hai canh (Diptera), va sdu buém (Lepidoptera) va dbi v6i giun tron (Nematoda).

Cay trong duoc cai bién v& mit di truyén c6 kha ning tong hgp mdt hodc nhiéu protein c6
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tac dung diét con trung dugc md ta, vi du, trong cdc tai liéu cong bd da dugc dé cap &
trén, va mot sd cdy 1a c6 san trén thi truong nhu YieldGard® (ciy ngd san xuét doc tb
CrylAb), YieldGard® Plus (ciy ngd san xut doc t6 CrylAb va Cry3Bbl), Starlink®
(cAy ngd san xult doc t6 Cry9c), Herculex® RW (cdy ngd san xudt Cry34Abl,
Cry35Abl va enzym Phosphinothrixin-N-Axetyltransferaza [PAT]); NuCOTN® 33B
(cdy bong san xuét doc t§ CrylAc), Bollgard® I (ciy bong san xuit doc tb CrylAc),
Bollgard® II (cdy bong san xuét doc td CrylAc va Cry2Ab2); VIPCOT® (cdy bong san
xuit doc t6 VIP); NewLeaf® (cdy khoai tdy sin xudt doc t6 Cry3A); Bt-Xtra®,
NatureGard®, KnockOut®, BiteGard®, Protecta®, Btll (vi du, Agrisure® CB) va
Bt176 tir Syngenta Seeds SAS, France, (cdy ngd san xuét doc t6 CrylAb va'enzym PAT),
MIR604 tir Syngenta Seeds SAS, France (cdy ngd san xuét kiéu doc td Cry3A duogc cai
bién, c.f. WO 03/018810), MON 863 tir Monsanto Europe S.A., Belgium (cdy ngd san
xuét doc td Cry3Bbl), IPC 531 tir Monsanto Europe S.A., Belgium (cdy bong san xudt
kidu doc t CrylAc dugc cai bién) va 1507 tir Pioneer Overseas Corporation, Belgium

(cAy ngb san xuét doc td Cry1F va enzym PAT).

Ngoai ra, ciing dugc bao gbm 14 cac cdy ma bing cAch st dung k¥ thudt ADN tai
t6 hop c6 kha ning téng hop mot hodc nhiéu protein dé 1am ting do bén hoic sy dung
nap cda céc cdy nay dbi v6i cac tac nhan gy bénh vi khuén, virut hodc ndm. Vi du vé cac
protein nay 1a “cac protein c6 li€n quan dén sy phat sinh bénh ” (cc protein PR, xem, vi
du, EP-A 392 225), cac gen bén véi bénh cay (vi du, gidng cay khoai tay, ma bién hién
cac gen bén tac dong chdéng lai Phytophthora infestans thu dugc tir cdy khoai tdy dai
México, Solanum bulbocastanum) hodc T4-lyso-zym (vi du, cic cay khoai tdy c6 kha
ning tong hop cic protein nay voi do bén tang chdéng lai vi khudn nhu Erwinia
amylovora). Phuong phéap dé san xuét cac cdy dugc cai bién vé& mat di truyén nay thuong
da biét ddi v6i nguoi co hiéu biét trung binh trong linh virc ndy va dugc mo ta, vi duy,

trong céc tai liéu cong bo da dugce de cip & trén.

Ngoai ra, cling dugc bao gbm 13 cac cay trdng ma bang cach str dung ky thuat

ADN t4i t6 hop c6 kha ning tdng hop mot hoic nhiéu protein dé 1am ting ning sut (vi
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du, su san xuét sinh khéi, nang sut hat, ham luong tinh bdt, ham lugng dau hoic ham
lwrong protein), su dung nap d6i v6i kho han, @6 min hoic céc yéu t6 moi trudng han ché
sinh trudng khac hodic su dung nap ddi véi cc lodi gay hai va céc tac nhan gy bénh
ném, vi khun hoic virut cho cic cdy nay.

Ngoai ra, cling dugc bao gdm 13 cac cay tréng ma bang cach st dung k§ thuét
ADN tai t6 hop chira luong dugc cai bién ciia cac thanh phan hodc céc thanh phin mdi,
cu thé dé cai thién dinh dudng cho nguoi hodc dong vat, vi du, cic cay trf“mg léy dau ma
san xuét axit béo omega-3 mach dai hoic axit béo omega-9 khong no c6 tac dung ting

cuong strc khoe (vi du, cdy cai dau Nexera®, Dow AgroSciences, Canada).

Ngoai ra, cling dugc bao gdom 13 céc cdy trong ma bang cach sit dung ky thuét
ADN t4i t0 hop chira lugng dugc cai bién ciia cac thanh phan hodc cac thanh phan mdi,
cu thé dé cai thién sy san xuit nguyén liéu tho, vi du, cac cdy khoai tAy ma san xuét

lugng amylopectin ting (vi dy, cdy khoai tdy Amflora®, BASF SE, Germany).

Viée diéu ché cac hop chit azin c6 cong thirc (I) dwge minh hoa béi cac vi dy; tuy

nhién, d6i tugng theo sang ché khong bi gidi han & cic vi du nay.
Vi du thwe hién sang ché
A Viduydiéu ché

Vidu 1: 6-(1-clo-1-metyl-etyl)-N4-(2,3,4,5,6-pentaflophenyl)-1,3,5-triazin-2,4-diamin

1.1: 1-Carbamimidoyl-3-(2,3,4,5,6-pentaflophenyl)guanidin
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Huyén phu chira 2,3,4,5,6-pentafloanilin (2,00 g, 10,9mmol) va 1-xyanoguanidin
(1,10g, 11,9mmol) trong hdn hop cla axetonitril va hydroclorua gbc nuéc (38% khéi
luong) duoc gia nhiét dén 150°C trong 2 gid trong thiét bi phan tng vi séng. Hon hgp thu
dugc duge bd sung mot cach cn than vao NaHCO3 gbc nuéc, etyl axetat dugc bd sung va
cac pha duoc tach. Pha hitu co duge 1am khé trén Na;SO4khan, dugc loc va dugce ¢d dudi
4p suét giam tao ra hop chit d& muc duéi dang chit rén khong mau (0,97g, hiéu sut

33,2%).
MS (ESI) m/z = 268,1 [M+H"]
H NMR (400 MHz, de-DMSO): 8 = 6,75 (br s, 4H), 5,47 (s, 2H)ppm.
1.2: 6-(1-clo-1-metyl-etyl)-N4-(2,3,4,5,6-pentaflophenyl)-1,3,5-triazin-2,4-diamin

2-clo-2-metyl-propanoyl clorua (0,69 g, 4,89mmol) dugc b sung vao dung dich
chita 1-carbamimidoyl-3-(2,3,4,5,6-pentaflophenyl)guanidin (1,31g, 4,89mmol) trong
hén hop cua THF va trietylamin (1,49g, 14,7mmol). Hon hop phan tng thu dugce dugc
gia nhiét dén 60°C trong 4 git, dugc 1am ngudi t&i nhiét 40 méi trudng va dugc pha
loging véi nudc va etyl axetat. Cac pha dugc tich va pha hitu co duge lam kho trén
Na»SO;4 khan, duoc loc va dugc ¢d dudi 4p sudt giam. Sic ky cot san phim thé thu duoc
(ISCO-CombiFlash Rf, xyclohexan/etyl axetat) tao ra hop chét d& muc mong mudn duéi
dang chit rin khong mau (0,72 g, hiéu suit 41,8%).

MS (ESI) m/z = 354,2 [M+H"].
IH NMR (400 MHz, H;COD): § = 1,85 (s, 6H)ppm.

Vidu 2: 6-(1-Flo-1-metyl-etyl)-N4-(2,3,5,6-tetraflophenyl)-1,3,5-triazin-2,4-diamin
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2.1: 4-(1-flo-1-metyl-etyl)-6-metylsulfanyl-1,3,5-triazin-2-amin
H,C_ CH,
F

N= °N

H3C\S)QN/|kNH2

2-Flo-2-metyl-propanoyl clorua (23,0g, 0,18mol) va trietylamin (93,4g, 0,92mol)
dugc bd sung vao dung dich chitra 1-carbamimidoyl-2-metyl-isothioure hydroiodua
(48,0g, 0,18mol) trong THF qua hai phéu bd sung. Sau khi phan Umg tda nhiét yéu ban
dAu két thuc, hdn hop duoc khudy trong 3 giv & nhiét do 50°C. Hon hop phan tmg dugc
1am nguoi ti nhiét do moi truong, duge pha lodng v6i nudce va etyl axetat va cac pha
dugc tach. Pha hitu co duoc 1am kho trén NazSO4 khan, duge loc va duoc c6 dudi ap suét
giam tao ra hop chit d& muc du6i dang chit rin khong mau (33,3g, hiéu suit 89,2%).

MS (ESI) m/z 203,3 [M+H"]

'H NMR (400 MHz, CDCl3): & = 6,82 (brs, 1H), 5,64 (brs, 1H), 1,63 (d, J= 21,0
Hz, 6H)ppm.

2.2: 4-clo-6-(1-flo-1-metyl-etyl)-1,3,5-triazin-2-amin
H,C_ CH,
F
N~

N
I
m*N/kN H,

4-(1-flo-1-metyl-etyl)-6-metylsulfanyl-1,3,5-triazin-2-amin (65,0g, 0,32mol) dugc
hoa tan trong axit axetic va khi Cly dugc suc qua dung dich trong 30 phut. Hon hop phéan
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tmg dugc khudy trong mot gio nita & nhiét do moi trudng va sau d6 duge bd sung mot
cach cin than vao dung dich lanh chira NaOH (130g) trong nude (1L). Etyl axetat duoc
) sung va cdc pha dugc tach. Pha hitu co dugc 1am kho trén NaxSOs khan, duge loc va
duge cb dudi ap sudt giam tao ra hop chét d& muc dudi dang chét rin khong mau (41,3g,
hiéu suét 67,4%).

MS (ESI) m/z 191,3 [M+H"]

'H NMR (400 MHz, CDCl3): & = 7,12 (brs, 1H), 6,32 (brs, 1H), 1,69 (d, J= 21,8
Hz, 6H)ppm.

2.3: 6-(1-flo-1-metyl-etyl)-N4-(2,3,5,6-tetraflophenyl)-1,3,5-triazin-2,4-diamin

E CH,

H,C
F
F
NZ Tl
F l\‘l)\\N)\NHZ
H

Dung dich chta 4-clo-6-(1-flo-1-metyl-etyl)-1,3,5-triazin-2-amin  (0,64g,
2,83mmol), 2,3,5,6-tetraflo-anilin (0,51g, 3,11mmol), Pd(dppf)CL (0,21g, 0,28mmol) va
KO#Bu (0,95¢g, 8,50mmol) trong dioxan duogc gia nhiét dén 100°C trong 16 git. Hon hop
phan tmg duoc 1am ngudi t6i nhiét dd moi trudng, duoc pha lodng véi nudce va etyl axetat
va céac pha duge tach. Pha hitu co dugc lam kho trén NaxSOs, duge loc va duge ¢d dudi
ap suét giam. Séc ky cot san pham tho thu dugc (ISCO-CombiFlash Rf, xyclohexan/etyl
axetat) tao ra hgp chét d& muc dudi dang chét rin khong mau (0,30g, hiéu suit 31,9%).

MS (ESI) m/z 320,0 [M+H"].

'H NMR (400 MHz, H;COD): § = 7,42 — 7,29 (m, 1H), 1,61 (d, J =215 Hz,
6H)ppm.
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B. Vi du sir dung

Hoat tinh diét ¢6 cta cac hop chit azin ¢6 cong thirc (I) dwgc chimg minh béi cac

thtr nghiém trong nha kinh sau:

Db chira gibng cdy dugc st dung 13 cc chiu hoa bang nhua chira cat min c6 X4ap
xi 3,0% mun 1am chét nén. Hat gidng cta cac cdy trong thir nghiém duoc gieo riéng ré ddi
v6i mbi loai.

Pé x1r Iy tién nay mam, cac hoat chét, ma d3 dugc tao huyén phi hoic dugc nhil
hoéa trong nude, duge p dung truc tiép sau khi gieo bing voi phun phan phdi ddng déu.
D) chtra duge tudi nhe dé kich thich sy ndy mam va sinh truéng va sau d6 duoc che bang
nép nhuya trong subt cho dén khi cac ciy da ra ré. Viéc che nhu vay tao ra su nay mam
ddng déu cua cac cdy trdng thir nghiém, trir khi su nay mam bi anh hudéng bdi cac hoat

chét.

DPé xtr Iy sau nay mam, cac ciy trong thir nghiém trudc tién dugc sinh trudng dén
chidu cao nim trong khoang tir 3 &n 15cm, tuy thude vao cach phat trién cta cdy, va chi
ngay sau dé dugc xtt 1y bang hoat chit ma da dugc tao huyén phu hodc duoc nhii héa
trong nude. Nhim muc dich nay, céc cdy trong thir nghiém duoc gieo truc tiép va duoc
sinh trudng trong cing dd chia, hoic ching trudc tién dugc sinh trudng riéng r& dudi
dang céc cy trdng tir hat va duoc cdy vao dd chira thir nghiém vai ngay trude khi xur ly.

Tuy thudc vao loai, cac cdy dugc gitt ¢ nhiét do 10 — 25°C hodc 20 - 35°C, mot
cach tuong Ung. '

Khoang thoi gian thir nghiém kéo dai tir 2 dén 4 tudn. Trong thoi gian ndy, cic cay
dugc cham soc, va dap ing cua ching dbi voi cac xtr 1y riéng r& duoc dénh gid.

Tién hanh danh gia bang cach sir dung thang do tir 0 dén 100. 100 nghia la c4c cay
khong ndy mam, hozc su ph4 hity hoan toan cua it nhit cac gbc & trén khong, va 0 nghia
l1a khong bi tbn hai, hodc qué trinh sinh trudng binh thuong. Hoat tinh diét co vira phai
duoc dua ra & cac gié tri bang it nhét 60, hoat tinh diét cé tét dugc dua ra & cac gid tri

bang it nhat 70, va hoat tinh diét c6 rAt t6t duge dua ra & cac gid tri bang it nhét 85.
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Céc cdy dugc st dung trong cac tht nghi¢ém trong nha kinh thudc céc loai sau:

M3 Bayer Tén khoa hoc
ABUTH Abutilon theophrasti
AMARE Amaranthus retroflexus
APESV Apera spica-venti
CAPBP Capsella bursa-pastoris
CHEAL Chenopodium album
ECHCG Echinocloa crus-galli
GERDI Geranium dissectum
LAMPU Lamium purpureum
MATIN Matricaria maritima
POAAN Poa annua
POLCO Polygonum convolvulus
SETFA Setaria faberi
SETVI Setaria viridis
STEME Stellaria media
THLAR Thlaspi arvense
VIOAR Viola arvensis

Vi du 1 dugc 4ap dung boi phuong phap sau nay mim & ty 18

0,125kg/hecta, cho thdy hoat tinh diét c6 rt tdt chéng lai AMARE va STEME.

Vi du 2 duogc 4p dung boi phuong phép sau ndy mim & ty 18
0,125kg/hecta, cho thdy hoat tinh diét ¢6 rat tét chéng lai CHEAL va ECHCG.

Vi du 4 dugc ép dung bdi phuong phap tién niy mam & ty I¢
0,125kg/hecta, cho thdy hoat tinh diét c6 rat tdt chéng lai CAPBP va LAMPU.

Vi du 5 duoc ap dung béi phuong phap tién nidy mam & ty 18
0,125kg/hecta, cho théy hoat tinh diét cé rét ot chéng lai AMARE.

Vi du 6 dugc ap dung boi phuong phap sau nay mim & ty 1&

ap dung

ap dung

ap dung

ap dung

ap dung

0,03 1kg/hecta, cho thdy hoat tinh diét ¢6 rat tot chdng lai AMARE va hoat tinh diét c6 tot

chéng lai POLCO.

Vi du 7 duoc 4ap dung boi phuong phap sau nay mim & ty 18
0,125kg/hecta, cho thy hoat tinh diét ¢6 rat t6t chéng lai ABUTH va GERDL.
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Vi du 8 dugc é4p dung bdi phuong phdp sau nay mim & ty 1& 4p dung
0,062kg/hecta, cho thiy hoat tinh diét c6 rat tét chéng lai ABUTH va CHEAL.

Vi du 9 dugc ap dung bdi phuong phép sau nay mim &ty 1& 4p dung
0,062kg/hecta, cho thiy hoat tinh diét ¢6 rat tét chéng lai ABUTH va GERDI.

Vi du 12 dwgc 4p dung béi phuong phép tién nay mim & ty 1& ap dung
0,125kg/hecta, cho thiy hoat tinh diét ¢6 rat t6t chdng lai CAPBP va VIOAR.

Vi du 15 dugc 4p dung boi phuong phap tién nay mim & ty 1& ap dung
0,0625kg/hecta, cho thiy hoat tinh diét cé vira phai chdng lai SETVI.

Vi du 16 dugc 4p dung boi phuong phép sau nay mim & ty 1& 4p dung
0,125kg/hecta, cho thiy hoat tinh diét c6 tot chéng lai ABUTH, va hoat tinh diét cé vira
phai chéng lai STEME.

Vi du 17 dugc 4p dung boi phuong phép sau nay mim & ty 1& 4p dung
0,125kg/hecta, cho thdy hoat tinh diét ¢6 rat tét chdng lai ABUTH va POLCO.

Vi du 18 va 30 dugc ap dung boi phuong phép sau nay mam & ty 18 4p dung
3kg/hecta, cho thdy hoat tinh diét cé rat tét chdng lai ABUTH va SETFA.

Vi du 19 duoc ap dung bdi phuong phép tién ndy midm & ty 1& 4p dung
0,125kg/hecta, cho thdy hoat tinh diét ¢6 t6t chdng lai VIOAR.

Vi du 22 dugc 4p dung boi phuong phép tién nay mim & ty 1& 4p dung
0,125kg/hecta, cho théy hoat tinh diét c6 tt chéng lai VIOAR.

Vi du 24 duogc 4p dung bdi phuong phép tién ndy mam & ty 1& 4p dung
0,125kg/hecta, cho thiy hoat tinh diét cé rét t6t chéng lai SETVI va POLCO.

Vi du 25 dugc 4p dung bodi phuong phép tién nady mam & ty 1& 4p dung
0,125kg/hecta, cho théy hoat tinh diét cé rat tt chéng lai VIOAR.

Vi du 26 dugc ap dung boi phuong phép tién ndy mém & ty 1& dp dung
0,125kg/hecta, cho thiy hoat tinh diét c6 rét tdt chéng lai VIOAR va hoat tinh diét c6 tot
chéng lai CAPBP.
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Vi du 27 duwoc ap dung bdi phuong phép sau niy mam o ty 1&
0,062kg/hecta, cho théy hoat tinh diét co rat tot chéng lai AMARE va ECHGC.

Vi du 28 dugc 4p dung béi phuwong phap sau niy mim & ty 1é
0,125kg/hecta, cho thiy hoat tinh diét c6 rat tot chéng lai ABUTH va AMARE.

Vi du 29 dugc 4p dung béi phwong phép tién nady mam & ty 1
0,125kg/hecta, cho théy hoat tinh diét cé vira phai chéng lai VIOAR.

Vi du 31 dugc 4p dung boi phuwong phép sau niy mim & ty 1é
0,03 1kg/hecta, cho théy hoat tinh diét co rat tbt chéng lai AMARE.

Vi du 32 dugc 4p dung béi phuwong phip sau ndy mam & ty 1é
0,062kg/hecta, cho thiy hoat tinh diét cé rat tot chdng lai GERDI va POLCO.

Vi du 34 dugc 4p dung boi phwong phap tién nady mim & ty 1€
0,125kg/hecta, cho thiy hoat tinh diét c6 rét tdt chdng lai CAPBP va STEME.

Vi du 35 dugc 4p dung bdi phuong phép sau nay mim & ty 1&
0,062kg/hecta, cho thiy hoat tinh diét 6 rét tot chéng lai ABUTH va STEME.

Vi du 36 dugc 4p dung boi phuong phip sau ndy mam & ty 1&
0,062kg/hecta, cho thiy hoat tinh diét ¢6 rat tot chéng lai ABUTH va AMARE.

Vi du 37 va 54 duoc 4p dung béi phuong phap sau niay mam & ty 1€
0,125kg/hecta, cho thiy hoat tinh diét ¢ vira phai chéng lai AMARE.

Vi du 38 dugc ap dung béi phuong phap sau niy mim & ty 1€
0,125kg/hecta, cho thiy hoat tinh diét ¢6 rat tt chéng lai AMARE va CHEAL.

Vi du 39 dugc 4p dung boi phuong phap tién nay mam & ty 1é
0,03 1kg/hecta, cho théy hoat tinh diét co vira phai chéng lai APESV.

Vi du 40 dugc ap dung bdi phuong phép sau nay mim & ty 1&
0,03 1kg/hecta, cho thiy hoat tinh diét c6 rt tdt chdng lai AMARE va CHEAL.

Vi du 41 dugc 4p dung béi phuong phép tién niay mam & ty 1&
0,03 1kg/hecta, cho thdy hoat tinh diét c6 tét chéng lai AMARE.
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Vi du 42 dugc 4p dung bdi phuong phap tién niy mim & ty 18
0,0625kg/hecta, cho thay hoat tinh diét cé rat t6t chéng lai AMARE.

Vi du 43 dugc ap dung boi phuong phdp sau nay mim & ty 1é
0,031kg/hecta, cho thiy hoat tinh diét co t6t chdng lai AMARE.

Vi du 44 duoc 4p dung bdi phuong phap tién nay mim & ty 18
0,125kg/hecta, cho théy hoat tinh diét cé rét tot chéng lai ABUTH va AMARE.

Vi du 46 dugc ap dung bdi phuong phap tién ndy mim & ty 1&
0,125kg/hecta, cho thdy hoat tinh diét c6 rat tot chdng lai THLAR.

Vi du 47 duoc ap dung bdi phuong phap tién nady mam & ty 1é
0,125kg/hecta, cho thdy hoat tinh diét c6 rat t6t chong lai AMARE.

Vi du 48 dugc ap dung boi phuong phdp sau nay mim & ty 18
0,125kg/hecta, cho thay hoat tinh diét co rat tbt chéng lai AMARE va STEME.

Vi du 49 dugc 4p dung bdi phuong phap sau nay mim & ty 18
0,125kg/hecta, cho thdy hoat tinh diét c6 rat tot chong lai CHEAL va GERDI.

Vi du 50 duwoc 4p dung bdi phuong phap tién nidy mam & ty 1&
0,125kg/hecta, cho théy hoat tinh diét c6 rat tot chéng lai CAPBP va STEME.

Vi du 51 dwoc 4p dung bdi phuong phap tién nay mim & ty 1é
0,125kg/hecta, cho thdy hoat tinh diét cé rat tot chéng lai ABUTH va AMARE.

Vi du 52 dugc ap dung boi phuong phap sau nay mim & ty 18
0,062kg/hecta, cho thdy hoat tinh diét cé rét t5t chong lai ABUTH va GERDL.
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Vi du 53 duoc ap dung bdi phuong phip tién nay mdm & ty 1& ap dung
0,125ke/hecta, cho thdy hoat tinh diét c6 rét tt chéng lai AMARE va hoat tinh diét ¢4 tot

chéng lai SETFA.

Vi du 55 va 56 duoc ap dung bdi phuong phdp sau nay mam & ty 1& 4p dung

0,062kg/hecta, cho thdy hoat tinh diét cé rét tot chong lai AMARE va CHEAL.
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Vi du 57 dugc 4p dung bdi phuong phdp sau nay mim & ty 1& 4p dung
0,062kg/hecta, cho thiy hoat tinh diét c6 rét tot chdng lai AMARE va ECHCG.

Vi du 58 va 59 dugc 4p dung bdi phuong phép sau nay mam & ty 1& ap dung
0,125kg/hecta, cho théy hoat tinh diét co rét tdt chéng lai AMARE va CHEAL.

Vi du 61 dugc dp dung bdi phuong phdp sau ndy mim & ty 1& 4p dung
0,062kg/hecta, cho thiy hoat tinh diét c6 rét tot chdng lai AMARE va POLCO.

Vi du 62 dugc ap dung bdi phuong phap tién nay mam & ty 18 4p dung 125 g/hecta
cho théy hoat tinh diét c6 rat tot chéng lai CAPBP, SETVI va STEME.

Vi du 63 dugc ap dung bdi phuong phap tién nay mam & ty 18 4p dung 125 g/hecta
cho thiy hoat tinh diét co rit t6t chong lai ECHCG, SETVI va STEME.

Vi du 64 dugc ap dung bédi phuong phap tién nay mam o ty 18 4p dung 125 g/hecta
cho thay hoat tinh diét co rit t6t chong lai ABUTH, AMARE va STEME.

Vi du 66 dugc ap dung bdi phuong phép tién ndy mam o ty 1& 4p dung 62,5 g/hecta
cho thdy hoat tinh diét c6 rat t6t chdng lai AMARE.

Vi du 67 dugce ap dung bdi phuong phap tién nay mam o ty 1& 4p dung 125 g/hecta
cho thiy hoat tinh diét cd rét tdt chéng lai AMARE va hoat tinh diét c6 tt chéng lai
ABUTH.

Vi du 68 dugc ap dung boi phuong phép tién nay mam & ty 18 ap dung 125 g/hecta
cho thdy hoat tinh diét c6 rit tot chong lai AMARE, CAPBP va STEME.

Vi du 69 dugc ap dung boi phuong phép tién nay mam & ty 1é 4p dung 2000g/hecta
cho thiy hoat tinh diét co rat tot chéng lai MATIN va POAAN.

Vi du 70 va 77, 82, 89 dugc 4p dung bdi phuong phép tién ndy mam & ty 1& ap
dung 125 g/hecta cho théy hoat tinh diét c6 rat tét chong lai CAPBP, SETVI va STEME.

Vi du 71 dugc 4p dung boi phuong phép sau nay mam & ty 18 4p dung 125 g/hecta
cho thdy hoat tinh diét ¢d rét tdt chéng lai CHEAL va hoat tinh diét cé tot chéng lai
POLCO.
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Vi du 72 duge 4p dung béi phwong phap tién ndy mam & ty 1é ap dung 125 g/hecta
cho thay hoat tinh diét ¢6 rat t6t chdng lai ABUTH va AMARE.

Vi du 73 duge 4p dung bdi phuong phap tién ndy mam & ty 1¢ 4p dung 250 g/hecta
cho thy hoat tinh diét c6 rat tt chdng lai CAPBP, SETVI va STEME.

Vi du 75 duoc 4p dung bai phuong phap tién nay mam & ty 18 4p dung 1000g/hecta
cho thy hoat tinh diét c6 t6t chéng lai AMARE.

Vi du 78 duge 4p dung béi phwong phap tién ndy mam & ty 1é ap dung 125 g/hecta
cho thay hoat tinh diét c6 tot chéng lai APESV.

Vi du 79 va 85, 86, 87 duogc 4p dung bdi phuong phép tién nay mam & ty 1& ap
dung 125 g/hecta cho thdy hoat tinh diét cé rat tbt chéng lai AMARE.

Vi du 80 dugc 4p dung bdi phuong phap tién ndy mam & ty 1& 4p dung 125 g/hecta
cho thay hoat tinh diét c6 rat tot chdng lai CAPBP, ECHCG va STEME.

Vi du 81 dugc ap dung bdi phuong phép tién nay mam & ty 1& 4p dung 125 g/hecta
cho thdy hoat tinh diét c6 rét tot chdng lai CAPBP, STEME va VIOAR.

Vi du 83 dugc 4p dung béi phwong phap tién nay mam & ty 18 4p dung 250 g/hecta
cho thiy hoat tinh diét c6 rat tbt chdng lai CAPBP, ECHCG va STEME.

Vi du 84, 110 dugc 4p dung béi phuong phap tién nay mam & ty 1& 4p dung
125g/hecta cho théy hoat tinh diét c6 rat tét chéng lai ABUTH, AMARE va SETFA.

Vi du 88 dugc ap dung bdi phuong phép tién nay mam & ty 1& 4p dung 125 g/hecta
cho thdy hoat tinh dit cé rét t5t chéng lai CAPBP, LAMPU va STEME.

Vi du 91, 101, 103, 106, 107, 112 dugc ap dung bdi phuong phap tién ndy mam &
ty 1& 4p dung 125 g/hecta cho thdy hoat tinh diét co rat tt chong lai ECHCG, SETVI va
STEME.

Vi du 92, 136, 137 dugc ap dung bdi phuong phép tién ndy mam & ty 1é 4p dung
125 g/hecta cho thdy hoat tinh diét cé rét tét chéng lai CAPBP, SETVI va STEME.
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Vi du 96, 102, 113, 290, 148, 163 dugc 4p dung boi phuong phép tién nay mam &
ty 16 4p dung 250 g/hecta cho thiy hoat tinh diét co rat tdt chéng lai CAPBP, SETVI va
STEME.

Vi du 97 dugc 4p dung bsi phuong phap tién nidy mam & ty 1& 4p dung 250 g/hecta
cho thiy hoat tinh diét c6 tot chéng lai CAPBP va LAMPU.

Vi du 104, 134 duoc 4p dung boi phwong phép tién ndy mam & ty 1& 4p dung
500g/hecta cho thay hoat tinh diét cé tot chéng lai AMARE.

Vi du 108 dugc 4p dung bdi phuong phép tién nay mam & ty 1& 4p dung 250g/hecta
cho thdy hoat tinh diét co rét tot chdng lai CAPBP, STEME va VIOAR.

Vidu 111 duoc &p dung béi phuong phép tién ndy mam & ty 1& 4p dung 125g/hecta
cho thy hoat tinh diét ¢ rét tét chéng lai CAPBP, ECHCG va SETVL

Vi du 114 duoc 4p dung bdi phuong phép tién ndy mam & ty 1& 4p dung 32 g/hecta
cho thdy hoat tinh diét c6 rit tdt chdng lai ECHCG, POLCO va SETVL

Vi du 115, 288, 289 dugc 4p dung béi phwong phap tién nay mam & ty 1é 4p dung
1000 g/hecta cho thdy hoat tinh diét c6 rat t6t chng lai ABUTH, AMARE va ECHCG.

Vi du 116 dugc 4p dung bdéi phuong phép tién nidy midm & ty 1& 4p dung
1000g/hecta cho thdy hoat tinh diét c6 rit tét chéng lai APESV va hoat tinh diét co tt
chdéng lai AMARE.

Vi dy 117, 120 duge 4p dung bdi phuong phép sau nidy mam & ty 1€ 4p dung
1000g/hecta cho thiy hoat tinh diét cé tot chng lai AMARE.

Vi du 118, 125 dugc ap dung béi phuong phép tién nidy mém & ty 1¢ ép dung
500g/hecta cho thdy hoat tinh diét co rit tot chéng lai CAPBP, STEME va VIOAR.

Vi du 119, 184 dwoc 4p dung béi phuong phap tién nay mam & ty 1& 4p dung
1000g/hecta cho thay hoat tinh diét ¢é rat tot chdng lai AMARE.

Vi du 121 dugce ap dung bdi phuong phap tién nay mam & ty 18 4p dung 250g/hecta
cho thy hoat tinh diét co rat t6t chéng lai ABUTH va AMARE,
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Vi du 123 duogc ap dung boi phuong phap tién ndy mam & ty 18 4p dung 250g/hecta
cho thiy hoat tinh diét co rét t6t chdng lai AMARE va hoat tinh diét cé tdt aganst
ABUTH va ECHCG.

Vi du 124 dwoc 4p dung boi phwong phép tién ndy mim & ty 1& ap dung
1000g/hecta cho thdy hoat tinh diét cé rat tot chdng lai ABUTH, AMARE va ECHCG.

Vi du 126 dugc 4p dung bdi phuong phdp sau nay mim & ty 18 ap dung
1000g/hecta cho thy hoat tinh diét co rat tdt chéng lai AMARE va hoat tinh diét c6 t6t
chdng lai ABUTH.

Vi du 127 dugc 4p dung bodi phuong phdp sau ndy mam & ty 1& &p dung
1000g/hecta cho thdy hoat tinh diét c6 rit tot chéng lai AMARE va CHEAL, va hoat tinh
diét co tt chéng lai POLCO. | ‘

Vi du 128 duogc ap dung bdi phuong phap tién nay mam & ty 18 4p dung 125g/hecta
cho thiy hoat tinh diét cé rat t6t chéng lai POAAN va hoat tinh diét c6 tét chdng lai
VIOAR.

Vi dy 129, 133, 170 duoc 4p dung béi phuong phap tién ndy mam & ty 18 4p dung
500 g/hecta cho thiy hoat tinh diét co rét t6t chdng lai AMARE.

Vi du 132 dugc 4p dung boi phuong phap sau ndy mam & ty 1& 4p dung 500g/hecta
cho thiy hoat tinh diét c6 rét tot chdng lai AMARE, CHEAL va POLCO.

Vi du 135 dugc 4p dung bdi phuong phép tién nay mam & ty 1& 4p dung 500g/hecta
cho thdy hoat tinh diét co rat t6t chdng lai ABUTH, AMARE va ECHCG.

Vi du 138 duoc 4p dung boi phuong phap tién nay mam & ty 18 4p dung 125g/hecta
cho thiy hoat tinh diét c6 rat tot chdng lai CAPBP, STEME va VIOAR.

Vi du 139, 140 duoc 4p dung bdi phuong phép tién ndy mdm & ty 1& 4p dung
250g/hecta cho thiy hoat tinh diét co tdt chdng lai VIOAR.

Vi du 141 dugc 4p dung bdi phuong phap tién nady mam & ty 1& 4p dung
1000g/hecta cho thiy hoat tinh diét cé rit tot chéng lai AMARE va SETFA va hoat tinh
diét c6 tbt chéng lai ECHCG.
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Vi du 142 dugc ap dung boi phuong phap tién nay mam & ty 18 4p dung 500g/hecta
cho thdy hoat tinh diét co rit tot chdng lai AMARE va hoat tinh diét c6 t6t chéng lai
ABUTH va SETFA.

Vi du 143 dugce ap dung bdi phwong phép sau nay mam & ty 1& 4p dung 500g/hecta
cho thdy hoat tinh diét ¢6 rét tdt chéng lai AMARE va CHEAL, va hoat tinh diét c6 tét
chéng lai POLCO.

Vi du 146 dugc ap dung bdi phuong phép sau nay mam & ty 1& 4p dung 500g/hecta
cho thy hoat tinh diét co rit t6t chéng lai AMARE, CHEAL va POLCO.

Vi du 147 duoc ap dung bdi phuong phép tién nay mam & ty 1& 4p dung 250g/hecta
cho thy hoat tinh diét co rit t6t chéng lai AMARE, ECHCG va SETFA.

Vi du 149 duoc ap dung bdi phuong phép tién nay mam & ty 1& 4p dung 250g/hecta
cho thiy hoat tinh diét co tét chdng lai STEME.

Vi du 150 duge dp dung béi phwong phép tién nay mam & ty 1€ 4p dung 500g/hecta
cho thdy hoat tinh diét c6 rit t6t chéng lai ABUTH, AMARE va SETFA.

Vi du 151 dugc ap dung bdi phuong phdp sau nay mam & ty 1& 4p dung 500g/hecta
cho thy hoat tinh diét co t6t chéng lai ABUTH.

Vi du 157 dugc ap dung bdi phuwong phép sau nay mam & ty 1& 4p dung 500g/hecta
cho thiy hoat tinh diét cé rét tot chéng lai ABUTH va ECHCG.

Vi du 158 dwoc 4p dung bdi phuong phap sau nay mam & ty 1& ap dung
1000g/hecta cho thiy hoat tinh diét co rat tot chong lai ABUTH.

Vi du 160 dugc ap dung boi phuong phép tién ndy mam & ty 1€ 4p dung 125g/hecta
cho thy hoat tinh diét co rat tot chdng lai CAPBP, LAMPU va STEME.

Vi du 161, 162, 164 dugc ap dung boi phuwong phap tién nay mam & ty 1€ 4p dung
250 g/hecta cho thiy hoat tinh diét co rat tét chong lai CAPBP, STEME va VIOAR.

Vi du 165 dugc ap dung boi phuong phéap tién nay mim & ty 1€ 4p dung
1000g/hecta cho thdy hoat tinh diét c6 rit tot chéng lai AMARE, ECHGC va SETFA.
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Vidu 166, 178, 183, 292, 293 dugc ap dung bdi phuong phép sau nay mam & ty 18
ap dung 1000 g/hecta cho théy hoat tinh diét cé rat tbt chéng lai ABUTH, AMARE va
SETVL

Vi du 167 duge 4p dung bdi phuong phap tién ndy mam & ty 1€ 4p dung 500g/hecta
cho thiy hoat tinh diét c6 rat t6t chéng lai AMARE va SETFA, va hoat tinh diét c6 tot
chdng lai ABUTH.

Vi du 168, 176 dugc ap dung boi phuwong phéap tién ndy mam & ty 1¢ 4p dung
1000g/hecta cho thiy hoat tinh diét c6 rit tot chong lai ABUTH, AMARE va ECHCG.

Vi du 169, 174 dugc ap dung bdi phuong phap tién nay mam & ty 1é 4p dung
250g/hecta cho thdy hoat tinh diét c6 rit t6t chéng lai CAPBP, SETVI va STEME.

Vidu 171 duoc ap dung boi phuong phéap tién nay mam & ty 1& 4p dung 250g/hecta
cho thiy hoat tinh diét c6 rit t6t chéng lai CAPBP, ECHCG va STEME.

Vi du 172 duogc ap dung boi phuong phéap tién nay mam & ty 1& 4p dung 250g/hecta
cho thiy hoat tinh diét c6 rét tt chéng lai AMARE va ECHCG, va hoat tinh diét c6 tot
chéng lai ABUTH.

Vi du 173 dugc ap dung boi phwong phap sau nay mam & ty 1& 4p dung 500g/hecta
cho thy hoat tinh diét c6 t6t chong lai ECHCG.

Vi du 175 duoc ap dung boi phuwong phép tién nay mam & ty 1¢ 4p dung 494g/hecta
cho thay hoat tinh diét c6 t6t chdng lai APESV.

Vi du 177 duogc 4p dung boi phuong phéap tién nay mam & ty 1& 4p dung 500g/hecta
cho thdy hoat tinh diét co rat t6t chéng lai AMARE va hoat tinh diét co t6t chdng lai
SETFA.

Vi du 179, 186, 187 dugc ap dung boi phuong phap tién nay mam & ty 1& 4p dung
250 g/hecta cho théy hoat tinh diét c6 rat t6t chéng lai ABUTH, AMARE va ECHCG.

Vi du 180 duoc 4p dung bdi phuwong phap tién nay mam & ty 1¢ 4p dung 250g/hecta
cho thy hoat tinh diét co rat tot chong lai ABUTH va AMARE.
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Vi du 181, 202 dugc 4p dung bsi phuong phap tién nay mam & ty 18 4p dung
500g/hecta cho thdy hoat tinh diét co rat tbt chdng lai ABUTH, AMARE va ECHCG.

Vi du 188, 190, 294, 295 duoc ap dung boi phwong phép tién nay mam & ty 18 ap
dung 125 g/hecta cho théy hoat tinh diét cé rat tbt chéng lai AMARE, ECHCG va
SETFA.

Vi du 189 duoc ap dung boi phuong phép tién nidy mam & ty 1& 4p dung 507g/hecta
cho thiy hoat tinh diét co rit tt chdng lai ABUTH, AMARE va ECHCG.

Vi du 191 duoc ap dung bdi phuong phap tién ndy mam ¢ ty 1& 4p dung
1000g/hecta cho thiy hoat tinh diét co rit t6t chéng lai ABUTH, AMARE va ECHCG.

Vi du 192 duogc ap dung bdi phuong phép sau nay mim & ty 1& 4p dung
1000g/hecta cho thay hoat tinh diét co rat t6t chdng lai ABUTH, AMARE va ECHCG.

Vi du 193 dugc 4p dung boi phuong phap tién ndy mam & ty 18 4p dung 500g/hecta
cho thiy hoat tinh diét co rat t6t chong lai ABUTH, AMARE va ECHCG.

Vi du 194 dugc ap dung boi phuong phép tién ndy mam & ty 1¢ 4p dung 500g/hecta
cho thdy hoat tinh diét c6 tét chéng lai SETFA. '

Vi du 195 duoc ap dung bdi phuong phép tién ndy mam & ty 18 4p dung 500g/hecta
cho thiy hoat tinh diét ¢6 rat tét chdng lai AMARE, va hoat tinh diét ¢ tot chéng lai
ABUTH va ECHCG.

Vi du 196, 201 dugc 4p dung bdi phuong phép tién niy mam & ty 18 4p dung
1000g/hecta cho thay hoat tinh diét co rat tot chdng lai AMARE, ECHCG va SETFA.

Vi du 197 dugc ap dung bdi phuong phap tién ndy mam & ty 1& 4p dung
1000g/hecta cho thiy hoat tinh diét c6 t6t chéng lai SETFA.

Vi du 198 duoc ap dung boi phuong phép tién ndy mam & ty 18 4p dung 119g/hecta
cho thiy hoat tinh diét c6 rét t6t chéng lai AMARE.

Vi du 200 dugc ap dung boi phuong phép tién ndy mam & ty 1& 4p dung
1000g/hecta cho thiy hoat tinh diét ¢d rit tot chéng lai CACBP, ECHCG va POLCO.
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Vi du 204, 213 duoc ap dung boi phwong phap tién ndy mam & ty 1& ap dung
500g/hecta cho thay hoat tinh diét cé t6t chéng lai AMARE. '

Vi du 205 duoc ap dung bdi phuong phép tién nay mam & ty 16 4p dung 125g/hecta
cho thdy hoat tinh diét co rat t6t chdng lai AMARE, ECHCG va SETFA.

Vi du 206 duoc 4p dung boi phuong phap tién nay mam & ty 1& 4p dung 500g/hecta
cho thiy hoat tinh diét c6 rat tot chdng lai AMARE.

Vi du 207 duoc ap dung bdi phuong phap tién nay mam & ty 16 4p dung 125g/hecta
cho thiy hoat tinh diét co rat tdt chdng lai CAPBP, SETVI va STEME.

Vi du 209 duoc ap dung bdi phuong phap tién ndy mam & ty 1& 4p dung 250g/hecta
cho thdy hoat tinh diét co rat tdt chéng lai STEME, va hoat tinh diét cé t6t chong lai
CAPBP va VIOAR.

Vi du 210 duoc ap dung bdi phuong phép tién nay mam & ty 16 4p dung 250g/hecta
cho thdy hoat tinh diét co rat tot chéng lai CAPBP, STEME va VIOAR.

Vi du 212 duoc ap dung béi phuong phéap tién nay mam & ty 18 4p dung 500g/hecta
cho thiy hoat tinh diét co rit tot chdng lai AMARE, ECHCG va SETFA.

Vi du 216 duoc ap dung bdi phuong phéap tién nay mam & ty 18 4p dung 250g/hecta
cho thdy hoat tinh diét co rét t6t chdng lai AMARE, v hoat tinh diét c6 tot chong lai
ABUTH va SETFA.

Vi du 218, 226, 230 dugc ap dung bsi phuong phap tién ndy mam & ty 1¢ ap dung
500 g/hecta cho thy hoat tinh diét c6 rat tét chdng lai ABUTH, AMARE va SETFA.

Vi du 219 dugc ap dung bdi phuong phéap tién ndy mam & ty 18 ap dung 250g/hecta
cho thdy hoat tinh diét c6 rit tot chong lai ABUTH va AMARE.

Vi du 220 duoc ap dung bdi phuong phap tién nay mam & ty 1& 4p-dung 500g/hecta
cho thiy hoat tinh diét co t6t chéng lai SETFA.

Vi du 228 duogc 4p dung béi phuong phap tién nay mam & ty 18 4p dung 500g/hecta
cho thy hoat tinh diét cé rét tot chdng lai ABUTH va AMARE.
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Vi du 283 dugc ap dung bdi phuwong phéap sau ndy mam & ty 16 ap dung 62 g/hecta
cho thiy hoat tinh diét co rat tot chéng lai AMARE va hoat tinh diét co tét chéng lai
SETVI.

Vi du 285 dugc ap dung bdi phuong phép sau ndy mam & ty 16 4p dung 62 g/hecta
cho thiy hoat tinh diét cé rat tot chéng lai AMARE va hoat tinh diét cd tbt chdng lai
CHEAL.

Vi du 286 duogc 4p dung boi phuong phap tién ndy mam & ty 18 4p dung 125g/hecta
cho thiy hoat tinh diét c6 rat tot chdng lai ABUTH, AMARE va SETFA.

Vi du 291 duoc 4p dung boi phwong phép tién ndy mim & ty 18 4p dung
2000g/hecta cho thiy hoat tinh diét co rét tbt chéng lai MATIN va POAAN.

Vi du 302 dugc 4p dung béi phuwong phép tién ndy mam & ty 18 4p dung
1000g/hecta cho thdy hoat tinh diét c6 rat tot chdng lai AMARE va ECHCG, va hoat tinh
diét co tdt chdng lai ABUTH.

Vi du 303 dugc ap dung béi phuong phép sau ndy mam & ty 18 4p dung 500g/hecta
cho thiy hoat tinh diét c6 tét chdng lai ABUTH va AMARE.

Vi du 304 dugc 4p dung boi phwong phap tién ndy mam & ty 1& 4p dung
1000g/hecta cho thiy hoat tinh diét co rat tot chdng lai AMARE, ECHCG va SETFA.

Vi du 305 dugc 4p dung béi phuong phap tién nidy mam & ty 18 4p dung 500g/hecta
cho thiy hoat tinh diét c6 rat t6t chdng lai POLCO, STEME va VIOAR.

Vi du 307 duge ap dung béi phwong phép tién nay mam & ty 16 4p dung 125g/hecta
cho thiy hoat tinh diét c6 rat tot chdng lai AMARE va SETFA.

Vi du 308 duge ap dung béi phuong phép tién ndy mam & ty 16 4p dung 125g/hecta
cho thy hoat tinh diét ¢é rat tot chdng lai AMARE.
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YEU CAU BAO HO

1. Hop chét azin c¢6 cong thirc (I):

trong do:

A 13 2-flo-phenyl, dugc thé bang mét dén bén phan tir thé dwoc chon tir nhém gdm
halogen, CN, NO,, Ci-C¢-alkyl, C1-Cs-haloalkyl, OH, Ci-Cs-alkoxy, Ci-Ce-alkylthio, (Ci-
Ce-alkyl)sulfinyl, (Ci-Ce-alkyl)sulfonyl, amino, (Ci-Cs-alkyl)amino,  di(Ci-Ce-
alkyl)amino, (C1-Cs-alkyl)cacbonyl va (Ci-Cs-alkoxy)cacbonyl;

R! la H, CN, C;-Cs-alkyl, Ci-Cg¢-haloalkyl, Ci-Cs-alkoxy-Ci-Cs-alkyl, Ci-Ce-
alkoxy, (Ci-Cs-alkyl)cacbonyl, (Ci-Ce-alkoxy)cacbonyl, (Ci-Cs-alkyl)sulfonyl hodc
phenylsulfonyl,

trong d6 phenyl khong duoc thé hodc dugc thé bang mot dén nam phan tr thé duoc
chon tir nhém gdm halogen, CN, NO,, Ci-Cg-alkyl, C1-Cs-haloalkyl va C;-Ce-alkoxy;

R? la H, halogen, CN, Ci-Cg-alkyl, Ci-C¢-haloalkyl, C»-Cs-alkenyl, Cs-Ce-
alkynyl, C3-Ce-xycloalkyl, C3-Cs-xycloalkenyl, OH, C;-C¢-alkoxy hodc Ci-Ce-alkoxy-Ci-
Ce-alkyl;

R3 1a H, halogen, CN, Ci-Cs-alkyl, C1-C¢-haloalkyl hodc Ci-Cs-alkoxy;

R* 1a H, halogen, CN, Ci-Ce-alkyl hodc C;-Cs-haloalkyl; hodc

R3 va R* ciing véi nguyén tir cacbon ma chiing gn vao tao thanh gbc dugc chon tir
nhém gdm cacbonyl, C,-Cg-alkenyl, Cs-Cg-xycloalkyl, Cs-Cs-xycloalkenyl va
heteroxyclyl c6 ba dén sau canh,

trong d6 Cs-Ce-xycloalkyl, C3-Cg-xycloalkenyl hodc va heteroxyclyl c6 ba dén séu

canh khong dugce thé hodc duogc thé biang mot dén ba phan tir thé duogc chon tir halogen,
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CN, Ci-Cg-alkyl va Ci-Ce-alkoxy; va

R’ la H, CN, Ci-Cs-alkyl, Ci-Ce-haloalkyl, Ci-Cg-alkoxy-C1-Cs-alkyl, C1-Ce-
alkoxy, (Ci-Cg-alkyl)cacbonyl, (Ci-Cs-alkoxy)cacbonyl, (Ci-Ce-alkyl)sulfonyl hodc
phenylsulfonyl,

trong d6 phenyl khong duoc thé hoic duge thé bang mot dén nam phan tir thé duoc

chon tir nhém gdm halogen, CN, NO, C;-Ce-alkyl, C1-Cs-haloalkyl va Ci-Cg-alkoxy;
bao gdm céc mubi hodc N-oxit dugc chip nhén trong néng nghiép ctia chiing.

2. Hop chét c¢6 cong thic I theo diém 1, trong d6 A 13 2-flo-phenyl, duoc thé bang mot
dén ba phz‘in tir thé duoc chon tir nhom gém halogen, CN, NO», C;-C¢-alkyl, C;-Ce-
haloalkyl, OH, Ci-C¢-alkoxy, Ci-Cs-alkylthio, (Ci1-Cs-alkyl)sulfinyl, (Ci-Ce-
alkyl)sulfonyl, amino, (Ci-Ces-alkyl)amino, di(Ci-Cs-alkyl)amino, (C1-Cs-alkyl)cacbonyl,
(C1-Ce-alkoxy)cacbonyl.

3. Hop chit c6 cong thic I theo diém 1 hoic 2, trong d6 R! va R’ doc 14p véi nhau 1a H,
CN, Ci-Cg¢-alkyl, Ci-Cg¢-haloalkyl, Ci-C¢-alkoxy-Ci-Ces-alkyl, Ci-Ces-alkoxy, (Ci-Ce-
alkyl)cacbonyl hodc (Ci-Cs-alkyl)sulfonyl.

4. Hop chét c6 cong thic I theo diém bét ky trong sb cac diém tir 1 dén 3, trong d6 R? 1a
H, halogen, C1-Cs-alkyl hodc C1-Cg¢-haloalkyl.

5. Hop chét c6 cong thirc I theo diém bét ky trong sb cac diém tir 1 dén 4, trong d6 A 14 2-
flo-phenyl, dugc thé bang mot dén ba phan tir thé dugc chon tir nhém gbdm halogen, CN,
Ci1-Cs-alkyl va C;-Cs-alkoxy.

6. Hop chét c6 cong thuc (I) theo diém bat ky trong s6 cac diém tir 1 dén 5, trong d6 R! va
R>1aH, A la:

Rb
RS R®
) (A. 1)
R I N
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R? Rb Re RY RS, R?, R3va R*c6 nghia sau day:

6 R* |R* |R® |RY |R* |R? |R’ R*

1 F F F F F Cl CH; | CH;

2 F F H F F F CHs | CHs

3 F H H H F F CHs | CHs

4 F F H F F H CHs | xyclopropyl
5 F F H F F OCHs | CH3 CHs

6 F F F F F H CHs | CFs

7. Hop chét c¢6 cong thire (I) theo diém bét ky trong s cac diém tir 1 dén 5 trong d6 R va
R’ 1aH, A la:

R
RS R®
) (A1)
R
N
R
R2, RP, R°, R4 R¢, R?, R3va R* c6 nghia sau day:
Sé R? R® R® Rd R® R2 R3 R*
7 F F H F F CH; -CH,-CH>-CH:-
8 F F H F F F - CH2-CH,-CH,-CH>-
9 F F F F F H -CH,-CH>-CH>-CHa,-
10 F F H F F F -CH,-CH,-CH,-CH»- CH>-
11 F H H F F F -CH,-CH,-CH,-CH»- CHa-

8. Quy trinh diéu ché hgp chit azin c6 cong thirc I theo diém 1, trong do: -

R! va R ddc 1ap véi nhau 1a H, Ci-Ce-alkyl, C1-Cs-alkoxy-Ci1-Cs-alkyl hodc Ci-Ce-

alkoxy; va

-147-



29895

A, R2, R® va R* 1a nhu dugc xac dinh trong cac diém tir 1 dén 7;

bang cach cho biguanidin c¢6 cong thirc (I1):

NH NH
A H
11 I 15
R H R

trong d6 A 1a nhu dugce x4c dinh trong céc diém tir 1 dén 7; va

R! va R® doc 14p v6i nhau 12 H, Ci-Cs-alkyl, Ci-Cg-alkoxy-C1-Ce-alkyl hodc C1-Cs-

alkoxy;

phan tmg v6i hop chét cacbonyl c6 cong thire (IIT):

1 R’
L Cre ()

trong d6 R, R? va R* 1a nhu dugc xé4c dinh trong cac diém 1, 3, 4, 6 hodc 7 va

L' 1a halogen, CN, C;-Ce-alkoxy, Ci-Cg-alkoxycacbonyl, Ci-Cg-alkylcacbonyloxy
hoac Ci-Cg-alkoxycacbonyloxy;

vOi su ¢d mit ctia bazo.
9. Quy trinh diéu ché hop chit azin c6 cong thuc I theo diém 1, trong do:

R! va R® doc 14p v6i nhau 1a H, C1-Cs-alkyl, Ci-Ce-alkoxy-Ci-Cs-alkyl hodc C1-Ce-
alkoxy; va

A, R2, R3 va R* 1a nhu duogc xéc dinh trong cac diém tir 1 dén 7;

bang cach cho hop chét halotriazin c6 cong thirc (VI),
3

R2 R R

NZSN (V)

| 5
Hal ~ >N A R

I-=2
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trong d6 R?, R? va R* 12 nhu dugc xé4c dinh trong céc diém 1, 3, 4, 6 hoic 7;
R’ 14 H, Ci-Ce-alkyl, C1-Cg-alkoxy-Ci-Cs-alkyl ho#ic Ci-Cs-alkoxy; va
Hal 1a halogen;

phén tng véi amin c6 cong thiac (V),
A —NHR ! (V)

trong d6 A 1a nhu dugc x4c dinh trong cac diém tir 1 dén 7, va

R!1a H, C;-Cs-alkyl, Ci-Cs-alkoxy-Ci-Cs-alkyl hodc Ci-Ce-alkoxy;

vOi su ¢6 mit cua bazo va chét xic tac. |
10. Quy trinh diéu ché hop chét azin ¢ cong thirc I theo diém 1, trong d6:

R’ 1a CN, (Ci-Cs-alkyl)cacbonyl, (Ci-Cs-alkoxy)cacbonyl, (Ci-Ce-alkyl)sulfonyl
hodc phenylsulfonyl,

trong d6 phenyl khong dugc thé hodc duoc thé bang mot dén nam phdn tir thé duoc

chon tir nhém gdm halogen, CN, NO,, C1-Cs-alkyl, Ci-Ce-haloalkyl va C1-Cs-alkoxy;
bang céch cho hop chét azin ¢6 cong thire (1), trong d6 R® 14 hydro,

phan tng véi hop chit ¢ cong thire (IX):
R_X (1X)

trong do:

R> 1a CN, (Ci-Cs-alkyl)cacbonyl, (Ci-Cs-alkoxy)cacbonyl, (Ci-Ces-alkyl)sulfonyl
hodc phenylsulfonyl,

trong d6 phenyl khong dugc thé hodc dugc thé béng mot dén nim phén ttr thé duge

chon tir nhom gém halogen, CN, NO,, C1-Cs-alkyl, Ci-Ce-haloalkyl va Ci-Ce-alkoxy; va
X 1a halogen hodc oxycacbonyl-C;-Cg-alkyl.

11. Quy trinh diéu ché hop chét azin ¢ cong thirc I theo diém 1, trong d6:
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R! 1a CN, (Ci-Ce-alkyl)cacbonyl, (Ci-Cs-alkoxy)cacbonyl, (Ci-Cs-alkyl)sulfonyl
hodc phenylsulfonyl,

trong d6 phenyl khong duoc thé hodc duge thé bing mot dén nam phan tir thé duoc

chon tir nhém gdm halogen, CN, NO», C;-Ce-alkyl, C1-Ce-haloalkyl va C1-Ce-alkoxy;
bing cach cho hop chét azin ¢6 cong thirc (I), trong d6 R! 14 hydro,

phan Gng véi hop chit ¢6 cong thie (X):

trong do:

R! 1a CN, (Ci-Cg-alkyl)cacbonyl, (Ci-Cs-alkoxy)cacbonyl, (Ci-Cs-alkyl)sulfonyl
hoac phenylsulfonyl,

trong d6 phenyl khong duoc thé hodc dugc thé bing mot dén nam phan tir thé duoc
chon tir nhém gdm halogen, CN, NO,, Ci-Cs-alkyl, C1-Ce-haloalkyl va C;-Cg-alkoxy; va

X 1a halogen hodc oxycacbonyl-Ci-Cg-alkyl.
12. Ché phdm héa ndng chira lugng c6 hoat tinh diét ¢ cua it nhét mot hop chit azin c6
cong thirc I theo diém 1 va it nhit mét chit mang 16ng va/hodc rén tro va, néu thich hop,
it nhat mot chét hoat dong bé mat.
13. Quy trinh didu ché ché phim héa néng c6 hoat tinh diét c6 bao gbm tron lugng c6
hoat tinh diét c¢é cia it nhat mot hop chét azin ¢ cong thure I theo didm 1 va it nhat mot
chét mang léng va/hodc rén tro va, néu mong mudn, it nhat mot chét hoat dong bé mit.
14. Phuong phéap phong trir thuc vat khong mong mudn bao gdm budc cho lwong c6 hoat
tinh diét c6 cua it nhit mot hop chét azin ¢6 cong thirc I theo diém 1 tac dong 1én thuc vét,

mdi truong cua chiing hodc 1én hat gidng.
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