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(549) HOP CHAT DIET €O PYRIDOPYRIDIN, PYRIDODIAZIN VA
PYRIDOTRIAZIN, CHE PHAM DIET CO CHUA CHUNG VA PHUONG PHAP
PHONG TRU CO CHON LOC CO VA €O DAI CHO CAY TRONG HUU ICH

(57) Sang ché @ cap dén phuong phéap phong trlr c¢6 chon loc c6 va c6 dai cho cay
trdng hitu ich, phrong phép niy bao gdm buéc sir dung cho cay trdng hitu ich hodc noi
cdy trdng hitu ich sinh truéng hodc dién tich trdng trot mot lugng c6 hidu qua diét co cia

hop chét cé cong thirc (I):
R®
4
AIZ/A1\ AN R
AR 0
SATSNT0
I'Q:s

trong d6, Al A%, A3, A, R3, R* va R’ 1a nhu duoc xac dinh trong ban md ta; hodc mubi
hodc N-oxit ctia n6. Ngoai ra, sang ché con dé cap dén hop chét diét co va ché phém diét

c6 chita hop chat c6 cong thirc (I) ndy.
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Linh vue ky thuit duge dé cap

Sang ché d& cap dén pyridopyridin, pyridodiazin va pyridotriazin diét c6 méi, quy
trinh didu ché ching, ché phdm chira cac hop chat niy, va str dung chiing trong phong trir

thuc vat hoiic (e ché su phat trién cua thyc vat.
‘Tinh trang k¥ thuit ciia sing ché

Mot sd pyridopyridin dd dwgce mé ta 1a 1am céc hop chit trung gian trong tong hop
cac hop chét diét ndm, vi dy, trong WO 04/056824. Mét s6 pyridopyrimidin di dugc mo
ta 1a 1am hop chit trung gian trong tong hop cic hop chat diét nim, vi du, trong WO
04/056825 va WO 04/056826. Mot sb pyridotriazin dd duoc mo ta 1a 1am hop chét trung
gian trong tong hop cac hop chat diét ndm, vi du, trong WO 04/056829. Mot sb
pyridopyridin va pyridopyrimidin dd dwgc mé ta 12 1am hop chat diét ndm, vi du, trong
WO 05/010000. Mot s§ pyridopyridin da duge mé ta 1a 1am dwoc pham, vi du, trong WO
95/30676, JP 07053546 va WO 01/62252. Mot sb pyridodiazin va pyridotriazin di duoc
mb ta 1 1am duoc phim, vi dy, trong WO 02/076396. Mot sé pyridopyrimidin da duogc
mb ta 13 1am dwgc pham, vi du, trong WO 02/076946, WO 06/124490 va WO 07/044813.
Mbét s6 pyridopyridin va pyridopyrimidin da dugc mé ta 13 1am dwoc phdm, vi du, trong
WO 96/22990, WO 02/018383, WO 03/066630 va WO 07/136465. Mot s6 pyridopyridin
da dugc md td trong Journal of Heterocyclic Chemistry (1993), 30(4), 909-12 va
Bioorganic & Medicinal Chemistry (2001), 9(8), 2061-2071.

Hién nay, ngoai du doan, dd phat hién ra ring mét s pyridopyridin, pyridodiazin

va pyridotriazin bdc 16 cac dic tinh diét c¢6 va e ché ting trudng tuyét voi.
Ban chit k§ thuit cia sang ché

Do d6, sang ché d& xuit phuwong phap phong trir thuc vét bao gdm ding lugng 6

hiéu qua diét co cua hop chét co cdng thire (I) cho thyc vat hodc noi c6 thyc vat nay
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trong d6:

Al, A%, A’ va A* doc 1ap 1a C-R' hodc N, véi didu kién 13 it nhit mét trong sb A, A2, A
va A*1a N, va véi didu kién 12 néu A' va A* ddu 1a N, A% va A® khong cing 1a C-R;

mdi R! doc 13p 1a hydro, C,-C,alkyl, C,-Cshaloalkyl, halo, xyano, hydroxy, C;-Cjalkoxy,
C;-Cjalkylthio, aryl hodc aryl dwoc thé bing mot dén nim RS, c6 thé giéng nhau hogc
khéc nhau, hodc heteroaryl hoic heteroaryl dugc thé bang mot dén nam RS, ¢ thé gibng
nhau hodc khac nhau;

R} 1a hydro, C;-Cjpalkyl, C;-Cshaloalkyl, C,-Cjoalkenyl, C,-Cshaloalkenyl, C,-
Cioalkynyl, C,-Cshaloalkynyl, Cs-Cjoxycloalkyl, Cs-Cjoxycloalkyl-C;-Csalkyl-, C;-
Cjoalkoxy-C;-Cgalkyl-, C;-Cjoxyanoalkyl-, C;-Cjpalkoxycarbonyl-C,-Cgalkyl-, N-C;-
Csalkyl-aminocarbonyl-C;-Cgalkyl-, N,N-di-(C;-Csalkyl)-aminocarbonyl-C;-Cgalkyl-,
aryl-C;-Cgalkyl- hodc aryl-C;-Cgalkyl- trong d6 géc aryl dugc thé bﬁng mét dén ba R’, ¢6
thé gidng nhau hoic khic nhau, hodc heteroxyclyl-C;-Cgalkyl- hodc heteroxyclyl-C;-
Cealkyl- trong d6 gbc heteroxyclyl duge thé bing mot dén ba R’, c6 thé giéng nhau hoac
khac nhau;

R* 1a aryl hodc aryl dugc thé bﬁng mot dén nam RE, co thé giéng nhau ho#c khac nhau,
hodc heteroaryl hogc heteroaryl duwgc thé bang mot dén bbn RS, c6 thé giéng nhau hoic
khac nhau;

R’ 1a hydroxy hoic nhém c6 thé duogc chuyén héa thanh nhém hydroxy; mdi RS, R’ vaR®
doc 18p 1a halo, xyano, nitro, C;-Cyealkyl, C;-Cshaloalkyl, C,-Cjpalkenyl, C,-C;jalkynyl,
hydroxy, C;-Cjpalkoxy, C;-Chaloalkoxy, C;-Cjpalkoxy-C;-Csalkyl-, Cs-Csxycloalkyl,
Cs3-Csxycloalkoxy, C;-Csxycloalkyl-C;-Cjalkyl-, C;-Coxycloalkyl-C,-Cjalkoxy-, C,-
Cealkylcarbonyl-,  formyl, C;-Cjalkoxycarbonyl-, C;-C,alkylcarbonyloxy-, C;-
Cjealkylthio-, C;-Cshaloalkylthio-, C;-Calkylsulfinyl-, C,-Cshaloalkylsulfinyl-, C;-
Cioalkylsulfonyl-,  C;-Cjhaloalkylsulfonyl-, amino, C;-Cjpalkylamino-,  di-C;-



19590

Cyoalkylamino-, C;-Cjjalkylcarbonylamino-, aryl hodc aryl dugc thé b%mg mot dén ba R,
c6 thé giéng nhau hodc khic nhau, heteroaryl hoic heteroaryl dugc thé bing mot dén ba
R", ¢6 thé giéng nhau hoic khac nhau, aryl-C;-Csalkyl- hodc aryl-C,-Csalkyl- trong d6
gbc aryl dugc thé bing mot dén ba R", ¢ thé giéng nhau ho#c khac nhau, heteroaryl-C;-
Cjalkyl- hodc heteroaryl-C;-C,alkyl- trong d6 gbc heteroaryl dwgc thé bing mot dén ba
R", c6 thé giéng nhau hodc khac nhau, aryloxy- hodc aryloxy- duoc thé bing mét dén ba
R", c6 thé gidng nhau hozic khac nhau, heteroaryloxy- hodc heteroaryloxy- dwoc thé bang
mot dén ba R'3, c6 thé giéng nhau hoic khac nhau, arylthio- hoic arylthio- dugc thé b%mg
mdt dén ba R, c6 thd gibng nhau hodc khac nhau, hodic heteroarylthio- hogic

‘heteroarylthio- dugc thé bing mot @én ba R", ¢6 thé gidng nhau hozc khac nhau; va

mdi R doc 1ap 1a halo, xyano, nitro, C{-Cgalkyl, C;-Cghaloalkyl hodc C;-Cgalkoxy; hodc

muoi hodc N-oxit ciia ching.
M0 ta chi tiet sang ché

Hop chit c6 cong thirc (I) c6 thé tdn tai & dang chit ddng phan di hinh hodc chét
dong phan quang hoc khic nhau hodc & cac dang chét hd bién khac nhau. Sang ché bao
gdm tat ca cac chit ddng phén va cic chit hd bién nay va hdn hop cua ching & tét ca cac

ty 1& ciing nhur cac dang dong vi nhu 13 cac hop chit doteri.

Vi dy, hop chit c¢6 cong thirc (Ia), tirc 1a hop chit c6 cong thuc (I), trong dé R® 1a
hydro va R’ 14 hydroxy, c¢6 thé din dén it nhit nim dang chit hd bién.

1 OH . OH 0
A R 1 4 1 4
O — 0 — L
A3\ & 3 3
) A z Z A ~ 7
AN O SATSNT Son SATSNT SoH
(a) ‘ "
) , 0

>LJ_}N
/ —\)>
5——//2;
m&
> >
/ _\>
/2
x&
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Mot sb hop chét trong sb cac hop chét nay bdc 10 hoat tinh diét co tdt. Ngoai ra,
“cac hop chit nay c6 thé dugc sir dung 1am céc chat trung gian dé tdng hop cac hop chét c6
cong thuce (Ib), (Ic) va (Id).

Vi dy, hop chit c6 cong thirc (Ib), tirc 1a hop chit c6 cong thirc (I), trong d6 R? 1a
hydro va R’ 14 nhu duoc xac dinh dbi v6i hop chét c6 cong thirc (I) ngoai trir hydroxy, c6
thé dan dén it nhét hai dang chét hd bién.

1 Rs 4 | Rs
A R 1 a
AT _— Aﬁ/ A xR
Aa\ 4/ A3 < ~
AT N O AN o

(Ib)

Mot sb hop chét nay boc 19 hoat tinh diét co tbt. Ngoai ra, cac hop chét nay c6 thé
duoc st dung 1am hop chat trung gian dé tong hop cac hop chéit ¢6 cong thirc (Ta), (Ic) va
(Id).

Hop chét c6 cong thire (Ic), tirc 13 hop chét ¢6 cong thire (I), trong d6 R* 13 nhu
duogc xéac dinh dbi v6i hop chét ¢ cong thirc (I) ngoai trir hydro va R’ 14 nhu duge xac
dinh ddi véi hop chét c6 cong thire (I) ngoai trir hydroxy, c6 thé chi c6 mdt dang chét hd

bién.
R5
Al ¥
'
At ITJ o)
3

‘R
(lc)

Da phin cac hop chit nay bdc 16 hoat tinh diét ¢ tuyét voi. Ngoai ra, céc hop chét
ndy c6 thé duge sir dung 1am hop hop chét trung gian d& tdng hop cic hop chét ¢ cong
thace (Ia), (Ib) va (1d).
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Hop chit c6 cong thire (Id), tic 13 hop chit c6 cong thic (I), trong d6 R 1a nhu
dugc xac dinh ddi véi hop chét c¢6 cong thire (I) ngoai trir hydro va R’ 13 hydroxy, c6 thé
din dén ba dang chit hd bién.

OH 0 ' 0
1 4 1 4 1 R*
YO — O —
Al AL - AL
SATSNT0 SATSNT0 AN oM
Iy " . I,
R R R

(id)

Pa phin céc hgp chét nay boc 16 hoat tinh diét c¢6 tét. Ngoai ra, cac hop chit nay
¢6 thé duge str dung 1am hop hop chét trung gian dé téng hop céc hop chit ¢é cong thirc
(Ta), (Ib) va (Ic).

Mai gbc alkyl (riéng 1¢ hoic 12 phin ctia nhém 16n hon, chéng han nhu alkoxy,
‘alkoxycarbonyl, alkylcarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl) la mach
thing hodc mach phan nhanh va 13, vi du, metyl, etyl, n-propyl, n-butyl, n-pentyl, n-hexyl,
iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl hoic neo-pentyl. Nhom alkyl t6t hon
néu 1a cac nhém C; dén Cg alkyl, t6t hon nita 1a C;-C4 va t6t nhit 1a cac nhém C;-C,
alkyl.

Cac gbc alkenyl va alkynyl (riéng 1& hodc 1a phin cua nhém 16n hon, nhu
alkenyloxy hozc alkynyloxy) c6 thé & dang mach thing hoic mach phan nhanh, va gbc
alkenyltrong d6 néu thich hop, c6 thé ciu hinh (E)- hojc (Z)-. Vi du 1a vinyl, alyl, prop-2-
enyl va propargyl. Cac nhém alkenyl va alkynyl tot hon 13 cac nhém C, dén Cg alkenyl
hoic alkynyl, t6t hon nita 13 C,-Cy4 va tot nhét 13 C,-C; alkenyl hoic alkynyl.

Halogen 14 flo, clo, brom hoic iot. C4c nhém haloalkyl (riéng 1é hodc 13 phin cia
nhém 16n hon, nhu haloalkoxy hoic haloalkylthio) 1a cac nhém alkyl duoc thé bing mot
hodc nhiéu nguyén tir halogen giéng nhau hodc khac nhau va la, vi du, -CF;, -CF,Cl, -
CHF,, -CH,CF; hodc -CH,CHF,. Cac nhom haloalkenyl va haloalkynyl (riéng 1¢ hoic 1a
phin ciia nhém 16n hon, nhu haloalkenyloxy hoic haloalkynyloxy) 1a cac nhém alkenyl
va alkynyl, twong ting, dugc thé biang mét hoic nhiéu nguyén tir halogen giéng nhau hodc
khéc nhau va 14, vi du, -CH=CF,, -CF=CH, hoic -C=CCIL.
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Nhoém xyanoalkyl 1a nhom alkyl dugc thé bé‘mg mot hodc nhiéu nhém xyano, vi du,
xyanometyl hodc 1,3-dixyanopropyl.

Nhém xycloalkyl c6 thé dang mot hogic hai vong va cé thé thy y duoc thé bang mot
hodc nhiéu nhém metyl. Nhém xycloalkyl tét hon 1 chita tir 3 d&&n 8 nguyén tir cacbon,
t5t hon nita 13 tir 3 dn 6 nguyén tr cacbon. Vi du vé nhém xycloalkyl mét vong 1a
xyclopropyl, 1-metylxyclopropyl, 2-metylxyclopropyl, xyclobutyl, xyclopentyl va
-xyclohexyl.

Trong ndi dung cta sang ché nay, thuat ngit "aryl" d& cap dén hé vong cé thé mat,
hai hodc ba vong. Vi du vé cac vong ndy bao gdm phenyl, naphtalenyl, anthracenyl,
indenyl hodc phenanthrenyl. Nhom aryl dugce uu tién 1a phenyl.

Thuét ngit "heteroaryl" dé& cap dén hé vong thom chira it nhat mot nguyén tir khac
loai va bao gdm vong don hoic hai hay nhiéu vong ngung tu. T6t hon 13, cc vong don
chira t6i da ba nguyén tir khac loai va hé hai vong chira t6i da bdn nguyén tir khac loai, tot
hon 1a dugc chon tir nito, oxy va luu huynh. Vi du vé& cac nhom mot vong bao gém
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, furanyl, thiophenyl, oxazolyl,
isoxazolyl, oxadiazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrrolyl, pyrazolyl,
imidazolyl, triazolyl va tetrazolyl. Cac nhém mot vong duge wu tién hon 1a pyridyl,
pyrimidinyl, thiophenyl, isoxazolyl, oxadiazolyl, va thiazolyl. Vi du v& cic nhém hai
vong la benzothiophenyl, benzimidazolyl, benzothiadiazolyl, quinolinyl, isoquinolinyl,
cinnolinyl, quinoxalinyl va pyrazolo[1,5-a]pyrimidinyl. Cac nhém hai vong dugc uvu tién

hon 1a quinolinyl va isoquinolinyl.

Thuét ngit "heteroxyclyl" dwgc xac dinh 1a bao gdm heteroaryl va ngoai ra chét
tuong tw khong no hoic khong no mét phan ching han nhu 4,5,6,7-tetrahydro-
benzothiophenyl, chromen-4-onyl, 9H-florenyl, 3.4-dihydro-2H-benzo-1,4-dioxepinyl,
2,3-dihydro-benzofuranyl, piperidinyl, 1,3?dioxolanyl, 1,3-dioxanyl, 4,5-dihydro-
isoxazolyl, tetrahydrofuranyl va morpholinyl.

~

Thuat ngit "thube diét co" duoc st dung & diy nghia 13 hop chét phong trir hodc
lam bién ddi ting trudng cua thuc vat. Thuat ngit "lwong c6 hiéu qua diét c6" nghia 1a
lwong hop chét nay hodc ché phim chira hop chit nay ¢6 kha ning tao ra tc dung phong
trir hodc tac dung bién ddi tang trudng cla thuc vat. Cac tac dung phong trir hodc bién déi

bao gom tat ca cic léch hudng vé6i su phat trién tu nhién, vi du: tiéu diét, kim hdm phat
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trién, chay 14, dbm 14, coi coc va tuong tuy. Thuat nglt "thuc vat" aé cap dén cac thanh
phén vét Iy cia thuc vat, bao gdm hat, cdy gidng, ciy non, ré, ci, than, cubng, 13, va qua.
Thuét ngit "noi thuc vét nay sinh truéng" bao gdm dét, hat, va cdy gidng, ciing nhu thyuc
vét xac dinh. Thuét ngir "chuyén héa" dugc ding & ddy nghia la sy chuyén héa hoic pha
v& do sinh vt séng chét tir dang ndy sang dang khac, cu thé 13 & thuc vat (in planta).

Thuét ngit "mudi" str dung & day nghia 13 hop chét c6 cong thirc (I) mang dién tich
am, vi du, nguyén tir oxy cua hydroxyl hodc ctia nhém carboxyl, hodc hgp chét c6 cong
thire (I) mang dién tich duong, vi dy, nguyén ti nitro trong nhom heteroaryl chira nito, vi
du, néu nito nay dwgc nhin bbn bing cach alkyl héa. Ton ddi nghich nhét thiét phai tich
“dién nguoc dau. Néu ion ddi nghich 1 cation thi ion d6i nghich nay c6 thé 13, vi du, kim
loai kiém nhu natri hodc kali, hodc kim loai kim thd nhu magie va canxi, hodc bazo
amoni bac bdn nhu amoni va tetrametylamoni. Néu ion ddi nghich 14 anion thi ion dbi

nghich nay c6 thé 13, vi du, hydroxit, hodc halogenua nhu clorua hodc bromua.

Hop chit c6 cong thirc (I) theo sang ché ciing bao gdm hydrat c6 thé dugc tao ra,

vi du, trong qua trinh hinh thanh muébi.

Céc gia tri duoc wu tién cia A', A% A%, A, R), R, RY, R’ RS, R7, R, RO, R!O, R!),
R', R" va R" 13, trong ché phim bt ky, nhw néu duéi day.

T6t hon, néu 1én dén ba trong s6 AL A2 APvaA*laN.
T4t hon nita, néu 1én dén hai trong s6 AL A2 APva At AN,
T6t nhit 1a mot trong s6 A', A% A’ va A’ laN.

T6t hon, néu mdi R! 1a hydro, C;-C,alkyl, C{-Chaloalkyl, halo, xyano, hydroxy
hodc C;-C,alkoxy.

T6t hon nita, néu mdi R 1a hydro, C,-Cyalkyl, halo, xyano hoic hydroxy.
Tham chi t8t hon nita néu mdi R' 12 hydro, metyl, clo hodac bromo.
Tham chi con t6t hon nita néu R' 1a hydro hoic clo.

Tt nhat 1 mdi R' 14 hydro.
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T6t hon, néu R® 1a hydro, C,-Cjalkyl, C;-Chaloalkyl, C,-Calkenyl, C,-
Cshaloalkenyl, C,-C,alkynyl hodc C,-Cshaloalkynyl. Vi du v& c4c nhém duge wu tién néi
‘trén, R® 1a hydro, metyl, etyl, n-propyl, iso-propyl, n-butyl, 2-metyl-propyl, 2- flo-etyl,
2,2-diflo-etyl, 2,2,2-triflro-etyl, alyl, but-3-en-1-yl hodc propargyl.

Tét hon nita néu R® 1a hydro, C;-Csalkyl, C,-Cshaloalkyl, C,-Csalkenyl hoac C,-
Csalkynyl. Vi du vé& cac nhém duogc vu tién hon néi trén, R’1a hydro, metyl, etyl, 2,2-
diflo-etyl, 2,2,2-triflo-etyl, alyl hodc propargyl.

T6t nhat néu R® 1a hydro, C;-C,alkyl, C;-C;haloalkyl hodc C,-Csalkynyl. Vi du vé
cac nhom dugc uwu tién nhit ndi trén, R® 1a hydro, metyl, etyl, 2,2-diflo-etyl hodc
propargyl.

Theo mét phuong 4n dugc wu tién, R> 1a 2,2-diflo-etyl.

T6t hon néu R* 13 aryl hodc aryl duoc thé bing mot dén bén R, c6 thé gidng nhau
hodc khac nhau, hodc heteroaryl hoac heteroaryl dugc thé b?lng mot dén ba R®, co thé
gidng nhau hoic khac nhau.

Tt hon nira néu R* 13 aryl dugc thé bing mot dén ba R®, ¢6 thé gidng nhau hodc
khéc nhau, hodc R* 1a heteroaryl mot vong, chira t61 da hai nguyén tu khac loai, duogc thé
bé‘mg mot dén ba Rg, c thé giéng nhau hoic khac nhau, hoic R* 1a heteroaryl hai vong,
chira t8i da ba nguyén ti khac loai, dugc thé b.%lng mot dén ba RS, c6 thé giéng nhau hodc
khac nhau.

Tét nhat néu R* 1a phenyl dwoc thé bing tir hai dén ba R®, hodc R* 1a pyridyl,
pyrimidinyl, thiophenyl, isoxazolyl, oxadiazolyl, hoic thiazolyl, dwoc thé bing mot dén
ba R, c6 thé giéng nhau hodic khéc nhau, hoic R 1a quinolinyl hoac isoquinolinyl, dugc

thé bﬁng mot dén ba R, ¢o thé giéng nhau hodc khac nhau.
Theo mét phwong 4n duge vu tién R* 1a 2,5-bis-(triflometyl)-phenyl.
Theo mét phwong 4n dugc vu tién R* 1a 3-bromo-2-clo-6-flo-phenyl.
Theo mét phwong 4n duge vu tién R* 1a 2-clo-3,6-diflo-phenyl.

Theo mét phuong 4n duge wu tién R* 13 2-clo-5-flo-phenyl.
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Theo mét phuong 4n dugc vu tién R* 1a 2-clo-5-triflometyl-phenyl.
Theo mét phuong 4n duoc vu tién R* 13 2-clo-6-triflometyl-phenyl.
Theo mét phuong 4n duge wu tién R* 14 2,3-diclo-6-flo-phenyl.

Theo mdt phwong 4n duoc uvu tién R 1a 2,6-diclo-phenyl.

Theo m{t phuong an dugc wu tién R*1a 2,6-diclo-4-triflometoxy-phenyl.
Theo mdt phuong an duge wu tién R*1a 2,3,6-triclo-phenyl.

Theo mdt phuong 4n duge wu tién R* 13 3,5-diclo-pyrid-2-yl.

Theo mét phuong 4n duge wu tién R* 1 3,5-diclo-pyrid-4-yl.

Theo mdt phuong 4n dwoc wu tién R* 13 2,6-diclo-pyrid-3-yL.

Theo mot phuong 4n dwge vu tién R* 14 2,4-diclo-pyrid-3-yl.

Theo mét phwong 4n dwgce vu tién R* 14 4,6-diclo-pyrid-3-yl.

Theo mdt phuong an dwgce wu tién R* 1a 2,5-diclo-pyrid-4-yl.

Theo mdt phwong 4n dwoc wu tién R* 14 3-triflometyl-isoxazol-5-yl.
Theo mot phuong 4n dwgc vu tién R* 14 3-metyl-1,2,4-oxadiazol-5-yl.
Theo mdt phuong 4n duoc wu tién R* 13 2-clo-4-metyl-thiazol-5-yl.

Tét hon, néu R’ 13 hydroxy, R’-oxy-, R'%-carbonyloxy-, tri-R"'-silyloxy- hodc R'*-
sulfonyloxy-, trong d6

R’ 1a Ci-Cypalkyl, C,-Cjpalkenyl, C,-Cipalkynyl hodc aryl-C;-Cjalkyl- hoac aryl-C;-
Calkyl- trong d6 gdc aryl duge thé bing mot dén ndm phén tir thé doc 1ap dugc chon tix
halo, xyano, nitro, C;-Cgalkyl, C;-Cghaloalkyl hodc C;-Csalkoxy;

R' 12 C;-Cypalkyl, C5-Cjgxycloalkyl, C3-Cyoxycloalkyl-Cy-Cjoalkyl-, Ci-Cjohaloalkyl, C,-
Cjoalkenyl, C,-Cjpalkynyl, C;-Cjalkoxy-C;-Cjalkyl-, C;-Csalkylthio-C;-C,alkyl-, C;-

-10-
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Cjoalkoxy, C,-Cjpalkenyloxy, C,-Cjpalkynyloxy, C;-Cjpalkylthio-, N-C;-C,alkyl-amino-,
N,N-di-(C,-Cjalkyl)-amino-, aryl hoic aryl dugc thé bing mét dén ba R', c6 thé gibng
nhau hodc khac nhau, heteroaryl hodc heteroaryl dugc thé béng mot dén ba R, c6 thé
giéng nhau hodc khic nhau, aryl-C;-Cjalkyl- hoic aryl-C,-Cyalkyl- trong d6 gbc aryl
duoc thé bf?tng mot dén ba R, 6 thé giéng nhau hodc khac nhau, heteroaryl-C;-C,alkyl-
hoic heteroaryl-C;-Cjalkyl- trong dé gdc heteroaryl dugc thé bang mot dén ba R', ¢6 thé
gidng nhau hoic khac nhau, aryloxy- hodc aryloxy- dugc thé bang mot dén ba R, c6 thé
giéng nhau hoic khic nhau, heteroaryloxy- hodc heteroaryloxy- duogc thé bing mot dén
ba R", c6 thé gibng nhau hodc khéc nhau, arylthio- hodc arylthio- dwoc thé biang mot dén
baR™, c6 thé giéng nhau hoac khac nhau, hodc heteroarylthio- hodc heteroarylthio- dugc
thé bz"mg mot dén ba R, ¢6 thé giéng nhau hoac khac nhau;

mdi R!! doc lap 1a C;-Cypalkyl hodc phenyl hodc phenyl dugc thé béng mdt dén nim phﬁn
te thé doc lap duoc chon tir halo, xyano, nitro, C;-Cgalkyl, C;-Cghaloalkyl hoic C;-
Cealkoxy;

R"™1a C;-Cyoalkyl, Ci-Cjphaloalkyl, hodc phenyl hodc phenyl dugce thé bﬁng mot dén nim
ph?m tr thé doc l1ap duogc chon tr halo, xyano, nitro, C;-Cgalkyl, C;-Cghaloalkyl hodc C;-
Cealkoxy; va

mdi R™ doc lap la halo, xyano, nitro, C;-Cypalkyl, C,-Cshaloalkyl, C;-Cpalkoxy, C;-
Cjalkoxycarbonyl-, C;-Cghaloalkoxy, C;-Cjpalkylthio-, C;-Csaloalkylthio-, C;-
Cioalkylsulfinyl-, C;-Cshaloalkylsulfinyl-, C,-Cjalkylsulfonyl-, C;-Cshaloalkylsulfonyl-,
aryl hoic aryl dugc thé béng mdt dén nim phﬁn ttr thé doc 1ap dugc chon tir halo, xyano,
nitro, C;-Csalkyl, C;-Cghaloalkyl hodc C;-Cgalkoxy, hodc heteroaryl hodc heteroaryl dugc
thé béng mot dén bdn phﬁn ttr thé doc 1ap dugc chon tir halo, xyano, nitro, C;-Cgalkyl, C;-
Cghaloalkyl hoac Ci-Cgalkoxy.

Tt hon néu R® 13 hydroxy, R’-oxy- hoidc R'’-carbonyloxy-.

Tham chi t6t hon nita néu R’ 1a hydroxy, C,-Cjalkoxy, C,-Cjalkenyloxy, C;-
Cjalkynyloxy, aryl-C;-Csalkoxy hodc aryl-C;-C,alkoxy trong d6 géc aryl duoc thé b%lng
mot dén ba R™, co thé giéng nhau hodc khéac nhau, heteroaryl-C;-C,alkoxy hodc
heteroaryl-C;-C,alkoxy trong d6 gdc heteroaryl dwgc thé bing mot dén ba R, c6 thé
gidng nhau hoic khac nhau, C;-Cgalkylcarbonyloxy-, C;-Cexyclo-alkylcarbonyloxy-, Cs-
Cioxycloalkyl-C;-Cypalkylcarbonyloxy-, C;-Cshaloalkylcarbonyl-oxy-, C,-
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C,alkenylcarbonyloxy-, C,-C,alkynylcarbonyloxy-, C,-Cgalkoxy-C;-Cjalkyl-
carbonyloxy-, C;-Csalkylthio-C,-Cjalkylcarbonyloxy-, C;-Cjalkoxycarbonyloxy-, C,-
Cjalkenyloxycarbonyloxy-, C,-Cjalkynyloxycarbonyloxy-, C;-Cjalkylthiocarbonyloxy-,
N-C;-C,alkyl-aminocarbonyloxy-, N,N-di-(C;-Cjalkyl)-aminocarbonyloxy-, aryl-
carbonyloxy- hoic arylcarbonyloxy- dugc thé bing mot dén ba R, ¢ thé gibng nhau
‘hodc khac nhau, heteroarylcarbonyloxy- hoéc heteroarylcarbonyloxy- dugc thé biang mot
dén ba R, co thé giéng nhau hodc khéc nhau, aryl-C;-Cjalkylcarbonyloxy- hodc aryl-C;-
Caalkylcarbonyloxy- trong d6 gbc aryl duoc thé bing méot dén ba R', c6 thé gibng nhau
hoidc  khdc  nhau, heteroaryl-C,-C,alkylcarbonyloxy-  hodc  heteroaryl-C;-
Caalkylcarbonyloxy- trong d6 gbc heteroaryl dugc thé bing mot dén ba R, c6 thé gidng
nhau hoic khéc nhau, aryloxycarbonyloxy- hoic aryloxycarbonyloxy- dugc thé bing mét
dén ba R, co thé giéng nhau hoic khic nhau, heteroaryloxy- carbonyloxy- hoic
heteroaryloxycarbonyloxy- dwoc thé bing mot dén ba R', c6 thé giéng nhau hodc khac
nhau, arylthiocarbonyloxy- hodc arylthiocarbonyloxy- dugc thé bang mot dén ba R™, ¢6
thé giébng nhau hoic khic nhau, hodc heteroarylthiocarbonyloxy- hoic
heteroarylthiocarbonyloxy- dugc thé bing mot dén ba R'™, ¢6 thé gibng nhau hodc khéc
nhau. Vi du vé& ciac nhém duge wu tién, R’ 1a hydroxy, metoxy, etoxy, alyloxy,
propargyloxy, benzyloxy, metylcarbonyloxy-, etylcarbonyloxy-, iso-propylcarbonyl-oxy-,
n-propylcarbonyloxy-,  but-2-ylcarbonyloxy-, = 2-metyl-propylcarbonyloxy-,  tert-

butylcarbonyloxy-, xyclopropylcarbonyloxy-, xyclopentyl-metylcarbonyloxy-,
clometylcarbonyloxy-, triflometylcarbonyloxy-, alylcarbonyloxy-, (E)-prop-1-en-1-
ylcarbonyloxy-, 2-metyl-prop-1-en-1-ylcarbonyloxy-, metoxymetylcarbonyl-oxy-,
etoxycarbonyloxy-, tert-butoxycarbonyloxy-, but-2-yn-1-yloxycarbonyloxy-,

etylthiocarbonyloxy-, N,N-dietylaminocarbonyloxy-, phenylcarbonyloxy-, 3-metoxy-
phenylcarbonyloxy-, 4-nitro-phenylcarbonyloxy-, benzylcarbonyloxy-, furan-2-yl-
carbonyloxy-, 2,5-dimetyl-furan-3-ylcarbonyloxy-, thiophen-2-ylcarbonyloxy-, 3,5-
dimetyl-isoxazol-4-ylcarbonyloxy-, va 1-phenyl-prop-1-ylcarbonyloxy-.

Tham chi con t6t hon nita néu R’ 1a hydroxy, C,-Cjalkylcarbonyloxy-, C5-Cg¢xyclo-
alkylcarbonyloxy-, C,-C,alkenylcarbonyloxy-, C,-Cjalkynylcarbonyloxy-, Cs-
Cjalkoxycarbonyloxy-, C,-Cjalkenyloxycarbonyloxy-, C,-Csalkynyloxycarbonyloxy-
hodc C;-C4alkylthiocarbonyloxy-. Vi du vé nhém dugc wu tién hon, R’ 14 hydroxy,
metylcarbonyloxy-, etylcarbonyloxy-, iso-propylcarbonyloxy-, n-propylcarbonyloxy-,
but-2-ylcarbonyloxy-, 2-metyl-propylcarbonyloxy-, tert-butylcarbonyloxy-,
xyclopropylcarbonyloxy-, alylcarbonyloxy-, (E)-prop-1-en-1-ylcarbonyloxy-, 2-metyl-
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prop-1-en-1-ylcarbonyloxy-, etoxycarbonyloxy-, tert-butoxycarbonyloxy-, but-2-yn-1-
yloxycarbonyloxy-, va etylthiocarbonyloxy-.

T6t nhat néu R’ 14 hydroxy, C;-Csalkylcarbonyloxy-, C;-Cjalkoxycarbonyl-oxy-
hoic C;-Cjalkylthiocarbonyloxy-. Vi du v& nhém dwgc wu tién nhit, R® 13 hydroxy,
metylcarbonyloxy-, etylcarbonyloxy-, iso-propylcarbonyloxy-, n-propyl-carbonyloxy-,
but-2-ylcarbonyloxy-, 2-metyl-propylcarbonyloxy-, tert-butylcarbonyl-oxy-,
etoxycarbonyloxy-, va etylthiocarbonyloxy-.

Theo mot phuong an duge wu tién R 13 hydroxy.
Theo mot phuwong an dugc wu tién R’1a R9-oxy-, trong do R’ 1a C1-Cypalkyl, C,-

Cjoalkenyl, C,-Cjpalkynyl hodc aryl-C;-C,alkyl- hodc aryl-C,-C,alkyl- trong do géc aryl
dugc thé bﬁng mot dén nim ph?m ter thé doc 1ap dugce chon tir halo, xyano, nitro, C;-
Cealkyl, C,-Cghaloalkyl hodc C;-Cgalkoxy. Cac nhém R’ ¢6 thé dwge chuyén hoa, tét hon
13 in planta, dé thu dugc hop chit trong tmg, trong d6 R’ 13 hydroxy.

Theo mét phuong 4n dugc wu tién R® 1a R'%carbonyloxy-, trong d6 R' 1a C;-
Cialkyl, GC;3-Cypxycloalkyl, C;-Cjoxycloalkyl-C;-Cjpalkyl-, C;-Cjghaloalkyl, C,-
Ciealkenyl, C,- Cjpalkynyl, C;-Cjalkoxy-C,-Cjpalkyl-, C;-Cjalkylthio-C;-C,alkyl-, C;-
Cioalkoxy, C,- Cypalkenyloxy, C,-Cjpalkynyloxy, Ci-Cjjalkylthio-, N-C;-Cyalkyl-amino-,
N,N-di-(C;- C,alkyl)-amino-, aryl hoic aryl dugc thé bing mot dén ba R, c6 thé gibng
nhau hodc khac nhau, heteroaryl hodc heteroaryl duogc thé brfmg mot dén ba R, c6 thé
gidng nhau hoic khic nhau, aryl-C;-Csalkyl- hodc aryl-C,-Csalkyl- trong d6 gbc aryl
duoc thé bing mot dén ba R, ¢6 thé gidng nhau hodc khéac nhau, heteroaryl-C;-C,alkyl-
hoic heteroaryl-C;-C,alkyl- trong d6 gdc heteroaryl duwgc thé bing mot dén ba R', ¢ thé
gidng nhau hoic khac nhau, aryloxy- hoic aryloxy- dugc thé bing mot dén ba R', c6 thé
gidng nhau hoic khac nhau, heteroaryloxy- hodc heteroaryloxy- duoc thé bing mot dén
ba R, c6 thé gidng nhau hodc khéc nhau, arylthio- hodc arylthio- dugc thé bing mot dén
ba R™, ¢6 thé giéng nhau hodc khéac nhau, hodc heteroarylthio- hodc heteroarylthio- dugc
thé bing mot dén ba R', ¢6 thé gidng nhau hodic khac nhau; va mdi R™ doc 1ap 1a halo,
xyano, nitro, C;-Cjalkyl, C;-Cshaloalkyl, C;-Cjjalkoxy, C;-Cjalkoxycarbonyl-, C;-
Cshaloalkoxy,  C;i-Cypalkylthio-,  C;-Cshaloalkylthio-,  C;-Cjpalkylsulfinyl-, C;-
Cshaloalkylsulfinyl-, C;-Cjjalkylsulfonyl-, C;-Cshaloalkylsulfonyl-, aryl hodc aryl duoc
thé béng mot dén nam ph?ln tr thé doc 1ap dugce chon tir halo, xyano, nitro, C;-Cgalkyl,
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C,-Cghaloalkyl hodc C;-Cgalkoxy, hodc heteroaryl hoéc heteroaryl dugc thé br:ing mét dén
bbn phin tir thé doc 14p dugc chon tir halo, xyano, nitro, C,-Cgalkyl, C;-Cghaloalkyl hodc
C;-Cealkoxy. Cac nhém RS ndy cé thé duoc chuyén héa, tét hon 1 in planta, thu dugc
hop chét trong g, trong do R’ 13 hydroxy.

Theo mét phwong an duge uu tién R’ 1a iso-propylcarbonyloxy- hodc tert-butyl-
carbonyloxy-.

Tét hon néu mdi R® doc 14p 14 halo, C-Caalkyl, C;-Cshaloalkyl, C;-Csalkoxy hodc
C;-Cshaloalkoxy. Vi du vé cac nhém duge wu tién néi trén, R® 1a clo, floro, metyl, etyl,
triflometyl, metoxy hodc triflometoxy.

Tét hon néu mdi R” dgc 14p 13 halo, C;-Cjalkyl, C;-Cshaloalkyl, C;-C,alkoxy hodc
C;-Cshaloalkoxy. Vi du vé cac nhém dugce vu tién néi trén, R’ 12 clo, floro, metyl, etyl,

triflometyl, metoxy va triflometoxy.

T6t nhat néu mdi R” dge 1ap 14 halo, C,-C,alkyl, C;-Cyshaloalkyl hodc C;-Cqalkoxy.
Vi du vé& cdc nhém duge uvu tién néi trén, R’ 1a clo, floro, metyl, etyl, triflometyl va

metoxy.

T6t hon néu mdi R® doc 1ap 1a halo, xyano, nitro, C;-Cjpalkyl, C;-Cshaloalkyl, C;-
Cioalkoxy, C;-Cgalkoxycarbonyl-, C{-C4haloalkoxy, C,-Cjpalkylthio-, C;-Cshaloalkylthio-
,  C;-Cypalkylsulfinyl-, C;-Cshaloalkylsulfinyl-, C;-Cjpalkylsulfonyl- hoic C;-
Cghaloalkylsulfonyl-.

T6t hon nira néu mdi R® doc lap 1a halo, xyano, nitro, C;-Cjpalkyl, C;-Cshaloalkyl,
C;-Coalkoxy, C;-Cghaloalkoxy, C;-Cjpalkylthio hodc C;-Cshaloalkylthio. Vi du vé céc
nhém duge wu tién hon néi trén, R® 13 iodo, bromo, clo, floro, xyano, nitro, metyl, etyl,

triflometyl, metoxy, triflometoxy hodc triflometylthio.

T6t nhat néu mdi R® ddc 1ap 1a halo, C-Cgalkyl, C;-Cshaloalkyl, C;-Cjsalkoxy
hodc C;-Cjhaloalkoxy. Vi du vé cac nhom duge wu tién nhit noi trén, R® 12 bromo, clo,

floro, metyl, etyl, triflometyl, metoxy hodc triflometoxy.

Tt hon néu R® 1a C,-Cjoalkenyl, C,-Cjpalkynyl, aryl-C;-Cjalkyl- hoac aryl-C;-
Cjalkyl- trong d6 gbc aryl dugc thé bing mot dén ba R', c6 thé gidng nhau hoic khac
nhau.
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T6t hon nita néu R® 1a C;-C,alkenyl, hodc C;-Cjalkynyl, benzyl hodc benzyl, trong
d6 gbc phenyl duoc thé bing mot dén ba R", ¢ thé giéng nhau hodc khac nhau.

Tham chi t&t hon nita néu R’ 12 alyl, propargyl hoic benzyl.
T6t nhét néu R’ 13 alyl.

T6t hon néu R 1a C;-C,alkyl, C3-Cgxycloalkyl, C3-Cioxycloalkyl-C,-Cjpalkyl, C;-
Cshaloalkyl, C,-Cjalkenyl, C,-Cjalkynyl, C,-Cjalkoxy-C;-Cjalkyl, C;-C,alkylthio-C;-
Caalkyl, C;-Cjalkoxy, C,-Cjalkenyloxy, C,-Cjalkynyloxy, C;-Cjalkylthio, N-C;-C,alkyl-
amino, N,N-di-(C,-Cjalkyl)-amino, aryl hodc aryl duogc thé b'?mg mot dén ba RM, c6 thé
gidng nhau hodc khéac nhau, heteroaryl hoidc heteroaryl dugc thé bing mot dén ba R™, c6
thé giéng nhau hodc khac nhau, aryl-C;-Csalkyl hodc aryl-C;-Cjalkyl trong d6 gdc aryl
“dugce thé bﬁ?mg mot dén ba R™ 6 thé giéng nhau hodc khac nhau, heteroaryl-C;-Cjalkyl
hodc heteroaryl-C,-C,alkyl trong do géc heteroaryl dugc thé b%ng mot dén ba RM, c6 thé
giéng nhau hodc khac nhau, aryloxy hodc aryloxy duogc thé béng mot dén ba R, ¢6 thé
giéng nhau hodc khac nhau, heteroaryloxy hodic heteroaryloxy duoc thé bing mot dén ba
R ¢6 thé giéng nhau hodc khic nhau, arylthio hoic arylthio dugc thé bing mot dén ba
R, ¢6 thé gidng nhau hodc khac nhau, hodc heteroarylthio hodic heteroarylthio duoc thé
bing mot dén ba R', ¢6 thé gibng nhau hodc khéc nhau.

Tt nhit néu R™ 14 iso-propyl hoic tert-butyl.
Tét hon néu mbi RM doc 1ap 1a C,-C,alkyl.
Tt hon néu R 12 C,-Cyalkyl hodc Ci-Cjhaloalkyl.

Tt hon néu mdi R" dc 14p 1a halo, nitro, C,-Cjalkyl, C;-Cshaloalkyl hodc C;-
Cjalkoxy. Vi du vé cac nhém duge wu tién ndy 1a clo, floro, nitro, metyl, etyl, triflometyl

va metoxy.

Tét hon néu mdi R ddc 1ap 1a halo, nitro, C;-Caalkyl, C;-Cshaloalkyl, C;-
Cjalkoxy hodc C;-Cjhaloalkoxy. Vi du vé cac nhom duogc wu tién nay la clo, floro, nitro,

metyl, etyl, triflometyl, metoxy va triflometoxy.
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Theo mét phwong 4n, sang ché dé xuit phuong phap phong trir thuc vat bao gém
dung véi lugng cé hiéu qua diét coé cua hop chét co cong thirc (Ix) cho thuc vat hoac noi

c6 thyc vat nay

R
1 4
SN
D ()
AN
éa

trong do A, A%, A’ AY, R* va R’ nhu duoc xac dinh ddi véi hop chét c6 cong thie (I) va
R®1a C;-Cpalkyl, C,-Cjpalkenyl, C,-Cjpalkynyl, C3-Cjoxycloalkyl, C;-Coxycloalkyl-C;-
Cealkyl-, Cq-Cjpalkoxy-C;-Cgalkyl-, C;-Cioxyanoalkyl-, C;-Cjpalkoxycarbonyl-C;-
Cealkyl-, N-C;-Cjalkyl-aminocarbonyl-C;-Cgalkyl-, N,N-di-(C;-Csalkyl)-ammocarbonyl-
C,-Cgalkyl-, aryl-C,-Cgalkyl- hodc aryl-C;-Cealkyl- trong d6 gbc aryl duoc thé bing mot
dén ba R’, c6 thé gidng nhau hoic khic nhau, hodc heteroxyclyl-C;-Cgalkyl- hodc
heteroxyclyl-C;-Cgalkyl- trong d6 gdc heteroxyclyl dugc thé bing mot dén ba R7, ¢ thé
giéng nhau hozc khac nhau; hoic mudi hoic N-oxit cua ching. Uu tién déi véi Al, A%
A’ A RY RO, RE R RE R® R', RY, R, R va R™ gibng nhu su wu tién dbi véi cac
phan tir thé twong tng cua hop chét c6 cong thic (1). Uu tién dbi véi R gidng nhu sy vu
tién d6i v6i phan tir thé twong Gmg ctia hop chit c6 cong thire (I) ngoai trix R® khong thé 1a
hydro.

Theo phuong 4n khac, sing ché dé xuat phuwong phap phong trir thuc vét bao gdm
dung véi lugng c6 hidu qua diét cé cta hop chit ¢é cong thirc (Ic) cho thue vat hodc noi
-¢6 thuc vat nay

RS
1 4
A|2|/ A\ X R
3 P (Ic)
ANAP SN,
l 3
R

trong d6 A', A%, A°, A* va R* 1a nhu duoc xéc dinh déi véi hop chét c6 cong thirc (I) va
R®1a Ci-Cioalkyl, C,-Cypalkenyl, C,-Cjpalkynyl, C;-Cjoxycloalkyl, Cs-Cjoxycloalkyl-C;-
Cealkyl-, C;-Cjpalkoxy-Ci-Cgalkyl-, C;-Cjoxyanoalkyl-, C;-Cjsalkoxycarbonyl-C;-
Cealkyl-, N-C;-Csalkyl-aminocarbonyl-C;-Cgalkyl-, N,N-di-(C;-Csalkyl)-aminocarbonyl-
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C,-Cialkyl-, aryl-C;-Cgalkyl- hoac aryl-C;-Cgalkyl- trong do géc aryl dugc thé bﬁng mat
dén ba R’, c6 thé giéng nhau hodc khac nhau, hodc heteroxyclyl-C;-Cgalkyl- hoédc
heteroxyclyl-C;-Cgalkyl- trong d6 gdc heteroxyclyl duoc thé bing mét dén ba R, ¢6 thé
gidng nhau hodc khéc nhau; va R’ 13 nhém c6 thé dugc chuyén héa thanh nhém hydroxy;
hoic mudi hodc N-oxit ciia chung. Uu tién d6i véi A', A% A%, A*, R*, RS, R7, R, RY, R,
R", R, R va R! gibng nhu sy wu tién dbi v6i phén tir thé twong tng ciia hop chit c6
cong thire (I). Uu tién d6i voi R® gidng nhu sy wu tién ddi voi phan tir thé twong tGng cua
hop chét c6 cong thire (I) ngoai trir R? khéng thé 13 hydro. Uu tién dbi v6i R’ giéng nhu
su wu tién d6i v6i phén tir thé twong Gmg cta hop chat c6 cong thirc (I) ngoai trir R’ khéng
thé 13 hydroxy.

Theo phuong 4n khic, sang ché dé xuit phwong phap phong trir thuc vat bao gdm
dung Iwgng c6 hiéu qua diét co ciia hop chét c¢6 cong thirc (Id) cho thuc vét hodc noi c6

thuc vat nay

OH
1 4
AP (1d)
\A4 r?l o .
R3

trong d6 A', A%, A’, A* va R* 1a nhu duoc xdc dinh déi véi hop chét c6 cong thire (1) va
R’ 1a Ci-Cyoalkyl, C,-Cypalkenyl, C,-Cjpalkynyl, C;-Cjoxycloalkyl, C;-Cyoxycloalkyl-C,-
Cealkyl-, C;-Cpalkoxy-C;-Cgalkyl-, C;-Cjoxyanoalkyl-, C;-Cjpalkoxycarbonyl-C;-
Cealkyl-, N-C;-Csalkyl-aminocarbonyl-C,-Cgalkyl-, N,N-di-(C;-Csalkyl)-aminocarbonyl-
C,-Cgalkyl-, aryl-C,;-Cgalkyl- hodc aryl-C;-Cgalkyl- trong do géc aryl duoc thé béng mot
dén ba R, c6 thé giéng nhau hodc khac nhau, hoac heteroxyclyl-C;-Cgalkyl- hoac
heteroxyclyl-C,-Cgalkyl- trong d6 gdc heteroxyclyl duoc thé bing mot dén ba R’, ¢6 thé
giéng nhau hodc khac nhau; hoic mudi hoic N-oxit cia chiing. Uu tién d6i véi A', A%,
A’ A*, R, R® R, R® va R gidng nhu sy wu tién ddi v6i phin tir thé twong tmg cua hop
chit c6 cong thie (I). Uu tién d6i voi R® gidng nhu sy vu tién déi v6i phan tir thé tuong
ttng ctia hop chét c6 cong thire (I) ngoai trir R? khong thé 13 hydro.

Mot s6 hop chét cé cong thirc (I) 1 mdi va tao ra khia canh khéc cia séang ché.
Mot nhém céc hop chat méi 1a hop chit c6 cong thire (Ib)
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R
1 4
A{ZI/ A\ X R
ASD (tb)
N A4 t{ o)

trong d6 A', A%, A’, A* va R* 1a nhu duoc xéc dinh d6i v6i hop chat c6 cong thie (I) va
R’ 1a nhém c6 thé dugc chuyén héa thanh nhém hydroxy; hodc mudi hodc N-oxit cua
ching. Uu tién dbi vai A, A% A°, A* R', RY, R®, R®, R%, R, R", R, R™® va R giéng
nhu sw wu tién d6i voi phan tir thé twrong tmg ciia hop chét c6 cong thirc (I). U tién dbi
v6i R’ gibng nhu sw wu tién d6i véi phin tir thé twong tmg cua hop chét c6 cong thue (I)
ngoai trir R’ khong thé 13 hydroxy.

Nhém khac chira hgp chit méi 1a hop chit ¢6 cong thic (Ic)

R
1 4
A|2|/ A\ X R
A (Ic)
SATSNTo
'|§3

trong d6 A', A>, A°, A* va R* 1a nhw duoc xéc dinh ddi v6i hop chit c6 cong thirc (I) va
R® 1a Ci-Cipalkyl, Cy-Cypalkenyl, C,-Cypalkynyl, Cs-Cjoxycloalkyl, Cs;-Cjoxycloalkyl-C;-
Cealkyl-, C;-Cjpalkoxy-C;-Cealkyl-, C;-Cjoxyanoalkyl-, C;-Cjpalkoxycarbonyl-C;-
Cealkyl-, N-C;-Csalkyl-aminocarbonyl-C,-Cgalkyl-, N,N-di-(C,-Csalkyl)-aminocarbonyl-
C;-Csalkyl-, aryl-C;-Cgalkyl- hoic aryl-C;-Cgalkyl- trong d6 gbc aryl duge thé bing mot
dén ba R’, c6 thé giéng nhau hodc khac nhau, hodc heteroxyclyl-C;-Cgalkyl- hoic
heteroxyclyl-C,;-Cgalkyl- trong d6 gdc heteroxyclyl duoc thé bing mot dén ba R’, ¢6 thé
gidng nhau hoic khac nhau; va R’ 1a nhém c¢6 thé duge chuyén héa thanh nhém hydroxy;
hoic mudi hosic N-oxit cia chung; véi didu kién 1a hop chét khong phai 1a 2-[4-
(axetyloxy)-1,2-dihydro-2-oxo-1-phenyl-1,8-naphtyridin-3-yl]-1-metyl-pyridini (CAS RN
115892-38-1). Uu tién d6i v6i A', A% A%, A, R, RY, RS, R7, R:, R®, R'%, R®, R™2, R va
R gibng nhu sy wu tién ddi voi phén tir thé twong tmg ctia hop chit c6 cong thie (1). Uu
tién dbi voi R? gibng nhu sy vu tién dbi voi phén tit thé twong (g ctia hop chit ¢6 cong
thire (I) ngoai trir R® khéng thé 13 hydro. U tién dbi véi R gidng nhu sy wu tién dbi voi
phén tir thé twrong g cta hop chit c6 cong thic (T) ngoai trir R* khong thé 1 hydroxy.

-18-



19590

Nhém khéc chira hop chit méi 1a hop chét ¢ cong thirc (Id)

OH
1 4
A|2|/ A\ AN R
A (1d)
~ A4 I}l 0
Ra

trong d6 A', A%, A’, A* va R* 1a nhu duoc xéc dinh d6i véi hop chét c6 cong thire (I) va
R3 1a C;-Cialkyl, C,-Cjpalkenyl, C,-Cpalkynyl, Cs-Cioxycloalkyl, Cs;-Cioxycloalkyl-C;-
Cealkyl-, C;-Cjpalkoxy-Ci-Cgalkyl-, C;-Cipxyanoalkyl-, C;-Cjgalkoxycarbonyl-C;-
Cealkyl-, N-C,-Csalkyl-aminocarbonyl-C;-Csalkyl-, N,N-di-(C;-Csalkyl)-aminocarbony]l-
C,-Cgalkyl-, aryl-C;-Cqalkyl- hoic aryl-C;-Cqalkyl- trong dé gbc aryl dugc thé bang mot
dén ba R’, c6 thé giéng nhau hodc khac nhau, hodc heteroxyclyl-C;-Cgalkyl- hoac
heteroxyclyl-C;-Cgalkyl- trong d6 gbc heteroxyclyl duge thé bing mot dén ba R, ¢6 thé
giéng nhau hoic khac nhau; hodc mudi hodc N-oxit cia ching; véi diéu kién 1a hop chét
khong phai 1a 4-hydroxy-1-metyl-3-(2,4,6-trimetylphenyl)-1,8-naphtyridin-2(1H)-on
(CAS RN 380634-13-9), 6-clo-4-hydroxy-1-metyl-3-(thien-3-yl)-1,8-naphtyridin-2(1H)-
on (CAS RN 174347-23-0), mudi natri 6-clo-4-hydroxy-1-metyl-3-(thien-3-yl)-1,8-
naphtyridin-2(1H)-on (CAS RN 174347-24-1), hodc 6-clo-1-etyl-4-hydroxy-3-(thien-3-
y1)-1,8-naphtyridin-2(1H)-on. Uu tién dbi véi A', A%, A%, A*, R', R, RS, R”, R® va R"
giéng nhu sy wu tién ddi v6i phan tir thé twong émg ctia hop chét c6 cong thire (I). Uu tién
d6i voi R? gidng nhu sy wu tién dbi véi phan tir thé tuong mg ciia hop chét c6 cong thic
(I) ngoai trir R? khong thé 13 hydro.

Céc hop chét trong cac bang tir 1 dén 41 dudi day minh hoa céc hop chit cua sang
ché.

Béang 1:

Bang 1 d& cp dén 70 hop chit c6 cong thire (I'), trong do R 1a 2,5-bis-(triflometyl)-

phenyl, va R? va R’ ¢6 céc gia tri duge néu trong Bang 1.
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R5
NN R’
i ()
N/ N (@]
1s
Bang 1
H H
i | © R wics | ® R
1.001 H -OH 1.016 -CH; -OCOCH(CH3)CH,CHj;
1.002 H -OCOCH; 1.017 -CH; -OCOCH,CH(CH3),
1.003 H -OCOCH,CHj; 1.018 -CHj; -OCOC(CHj3);
1.004 H -OCOCH(CHz3), 1.019 -CHj; -O(CO)OCH,CH;
1.005 H -OCO(CH,),CH3 1.020 -CH; -O(CO)SCH,CHj3
1.006 H -OCOCH(CH3)CH,CH;3 | 1.021 -CH,CH; -OH
1.007 H -OCOCH,CH(CHj3), 1.022 -CH,CH; -OCOCH;
| 1.008 H -OCOC(CHs)3 1.023 -CH,CHj; -OCOCH,CHj;
1.009 |H -O(CO)OCH,CH; 1.024 |-CH,CH; |-OCOCH(CH;),
1.010 H -O(CO)SCH,CHj3; 1.025 -CH,CHj3 -OCO(CH;),CH3
1.011 -CH; | -OH 1.026 -CH,CHj3 -OCOCH(CH3)CH,CH3
1.012 -CH; | -OCOCHj; 1.027 -CH,CH; -OCOCH,CH(CHj3),
1.013 -CH; | -OCOCH,CHj3 1.028 -CH,CHj; -OCOC(CHs);3
1.014 |-CH; |-OCOCH(CHs), 1.029 | -CH,CH; |-O(CO)OCH,CH;
1.015 -CH; | -OCO(CH;),CH3
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Hop

Hop

A R3 RS e R3 RS
chat so6 chat so
1.030 | -CH,CH; |-O(CO)SCH,CHj; 1.051 -CH,CH=CH; | -OH
1.031 | -CH,CHF, | -OH 1.052 -CH,CH=CH; | -OCOCH3
1.032 | -CH,CHF;, | -OCOCH3 1.053 -CH,CH=CH, | -OCOCH,CHj3
1.033 | -CH,CHF, | -OCOCH,CHj; 1.054 -CH,CH=CH, | -OCOCH(CHj3),
1.034 | -CH,CHF, | -OCOCH(CHj3), 1.055 -CH,CH=CH,, | -OCO(CH,),CHj3;
1.035 | -CH,CHF, | -OCO(CH,),CH; 1.056 -CH,CH=CH, | -OCOCH(CH3)CH,CHj3
1.036 | -CH,CHF, | -OCOCH(CH3)CH,CH; | 1.057 -CH,CH=CH,, | -OCOCH,CH(CHz),
1.037 | -CH,CHF, | -OCOCH,CH(CHj3), 1.058 -CH,CH=CH; | -OCOC(CHs)3
1.038 | -CH,CHF, | -OCOC(CHs); 1.059 -CH,CH=CH,; | -O(CO)OCH,CHj3
1.039 | -CH,CHF, | -O(CO)OCH,CHj3; 1.060 -CH,CH=CH, | -O(CO)SCH,CHj;
1.040 | -CH,CHF, | -O(CO)SCH,CH; 1.061 -CH,C=CH -OH
1.041 | -CH,CF; -OH 1.062 -CH,C=CH -OCOCH;
1.042 | -CH,CF; -OCOCH; 1.063 -CH,C=CH -OCOCH,CHj;
1.043 | -CH,CF; -OCOCH,CHj; 1.064 -CH,C=CH -OCOCH(CHs),
1.044 | -CH,CF; -OCOCH(CHj3), 1.065 -CH,C=CH -OCO(CH;),CHj3
1.045 | -CH,CF; -OCO(CH,),CHj3; 1.066 -CH,C=CH -OCOCH(CH3)CH,CH3
1.046 | -CH,CF; -OCOCH(CH3)CH,CH3 | 1.067 -CH,C=CH -OCOCH,CH(CH3),
1.047 | -CH,CF3 -OCOCH,CH(CH3), 1.068 -CH,C=CH -OCOC(CHs3)3
1.048 | -CH,CF; -OCOC(CHs); 1.069 -CH,C=CH -O(CO)OCH,CHj;
1.049 | -CH,CF3 -O(CO)OCH,CHj3 1.070 -CH,C=CH -O(CO)SCH,CH3;
1.050 | -CH,CF; -O(CO)SCH,CHj;
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Bang 2:
Bang 2 d& cdp dén 70 hop chit c6 cong thirc (I'), trong d6 R* 13 3-bromo-2-clo-6-flo-
phenyl, va R? va R’ ¢6 céc gia tri dwgc néu trong Bang 1.

Bang 2

Hop chit s6 R R’ vaR’

2.001 —2.070 | 3-bromo-2-clo-6-flo-phenyl | nhu duogc liét ké trong bang 1, twong Grng

Bang 3:
Bang 3 d& cap dén 70 hop chét ¢ cong thire (I'), trong d6 R* 1a 2-clo-3,6-diflo-phenyl, va
R? va R’ ¢6 céc gid tri duge néu trong Bang 1.

Béang 3

Hop chét sb R’ R’vaR’

3.001 -3.070 2-clo-3,6-diflo-phenyl nhu duogc liét ké trong bang 1, tuong g

Bang 4:
Béng 4 d& cap dén 70 hop chit c6 cong thirc (I'), trong d6 R* 1a 2-clo-4-flo-phenyl, va R>
va R’ ¢6 cac gia tri duoc néu trong Bang 1.

Béng 4

Hop chit s6 R’ R’ vaR’

4.001 —4.070 2-clo-4-flo-phenyl nhu duogc liét ké trong bang 1, trong ing

Bang 5:
Béng 5 d& cap dén 70 hop chit c6 cong thic (I'), trong d6 R* 1a 2-clo-5-flo-phenyl, va R?
va R’ ¢6 cac gia tri dwoc néu trong Bang 1.

Béang 5

Hop chat sd R R’ vaR’

5.001 -5.070 2-clo-5-flo-phenyl nhu dugec liét ké trong bang 1, twong Gng

Bang 6:
Béng 6 d cap dén 70 hop chét ¢6 cong thirc (I'), trong d6 R* 1a 2-clo-phenyl, va R? va R’

c6 céc gia tri dugce néu trong Bang 1.
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Béang 6

Hop chit s6 R* R’ vaR’

6.001 —6.070 2-clo-phenyl nhu dugc liét k€ trong bang 1, twong Gng

Bang 7:
Bang 7 dé cip dén 70 hop chét c¢6 cong thie (I), trong d6 R’ 1a 2-clo-3-triflometyl-
phenyl, va R? va R’ ¢6 cac gié tri dugc néu trong Bang 1.

Bang 7

Hop chét sb R* R’vaR’

7.001 —7.070 | 2-clo-3-triflometyl-phenyl | nhu duge liét ké trong bang 1, twvong tng

Bang 8:
Bang 8 dé& cap dén 70 hop chét c¢6 cong thie (1), trong doé R* 1a 2-clo-5-triflometyl-
phenyl, va R? va R’ ¢6 c4c gi tri dugc néu trong Bang 1.

Bang 8

Hop chét sb R* R’ vaR’

8.001 —8.070 | 2-clo-5-triflometyl-phenyl | nhu dugc ligt ké trong bang 1, twong tng

Béng 9:
Bang 9 d& cip dén 70 hop chét c6 cong thirc (I'), trong d6 R* 1a 2-clo-6-triflometyl-
phenyl, va R? va R’ ¢6 cac gia tri dugc néu trong Bang 1.

Bang 9

Hop chét s6 R* R’vaR’

9.001 -9.070 | 2-clo-6-triflometyl-phenyl | nhu dugc liét ké trong bang 1, twong ng

Bang 10:
Béng 10 dé cap dén 70 hop chit c6 cong thirc (I'), trong d6 R* 1a 2,3-diclo-6-flophenyl, va
R’ va R’ ¢6 cac gid tri duge néu trong Bang 1.

Béang 10

Hop chit s6 R’ R’ vaR’

10.001 - 10.070 2,3-diclo-6- flophenyl | nhu duoc liét ké trong bang 1, twong irng

Béang 11:
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Bang 11 d& cap dén 70 hop chit ¢ cong thirc (I'), trong d6 R* 1a 2,4-diclo-5-flo-phenyl,
vaR? va R’ ¢6 cac gia tri dugc néu trong Bang 1.

Bang 11

Hop chét sb R’ R’ vaR’

11.001 —11.070 2,4-diclo-5-flo-phenyl | nhu dugc liét k€ trong bang 1, twong ting

Bang 12:
Bang 12 @ cap dén 70 hop chit ¢ cong thirc (I'), trong d6 R* 14 3,5-diclo-2-metoxy-

henyl, va R va R’ ¢6 cac gia tri dugc néu trong Bang 1.
pheny g g g

Bang 12
Hop chét sb R* R’vaRrR’
nhu dugc liét ké trong bang
12.001 — 12.070 3,5-diclo-2-metoxy-phenyl
1, twong g

Bang 13:
Bang 13 & cap dén 70 hop chit c6 cong thuc (I'), trong dé R* 1a 2,3-diclo-phenyl, va R’

va R’ ¢c6 cac gia tri dugc néu trong Bang 1.

Bang 13
Hop chét s6 R* R’ vaR’
] nhu dugce li¢t ké trong bang
13.001 — 13.070 2,3-diclo-phenyl
1, twong Uing

Bang 14:
Béng 14 dé cap dén 70 hop chét c6 cong thie (I'), trong dé R* 1a 2,4-diclo-phenyl, va R’

va R’ ¢6 cac gia tri duge néu trong Béang 1.

Bang 14
Hop chit s6 R* R’vaR’
_ nhu dugc ligt ké trong bang
14.001 —14.070 2,4-diclo-phenyl
1, twong Ung
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Bang 15:
Bang 15 d& cap dén 70 hop chét ¢o cong thire (I'), trong d6 R* 1a 2,5-diclo-phenyl, va R?

va R’ ¢c6 céc gia tri duge néu trong Bang 1.

Bang 15
Hop chat s6 R’ R’vaR’
nhu duge ligt k€ trong bang
15.001 —15.070 2,5-diclo-phenyl
1, twong Ung

Bang 16:
Bang 16 dé cap dén 70 hop chét c6 cong thirc (I'), trong d6 R* 1a 2,6-diclo-phenyl, va R?

va R® ¢6 céc gia tri duge néu trong Bang 1.

Bang 16
Hop chit sb R’ R’vaR’
nhu dugc 1i€t ké trong bang
16.001 — 16.070 2,6-diclo-phenyl
1, twvong Gng

Bang 17:
Bang 17 dé cap dén 70 hop chét c6 cong thire (I'), trong d6 R* 1a 2,6-diclo-4-triflo-
metoxy-phenyl, va R* va R’ ¢6 céc gié tri dugc néu trong Bang 1.

Béang 17

Hop chit sb R’ R’vaR’

2,6-diclo-4-triflo-metoxy- | nhu dugc liét ké trong bang
17.001 —17.070
phenyl 1, tuong tng

Bang 18:
Bang 18 d& cap dén 70 hop chét c6 cong thire (I'), trong d6 R* 13 2,6-diclo-4-triflo-metyl-

phenyl, va R? va R’ ¢6 céc gia tri duge néu trong Bang 1.

Bang 18
Hop chat s6 R’ R’ vaR’
_ . nhu dugc liét ké trong bang
18.001 —18.070 2,6-diclo-4-triflo-metyl-phenyl
1, twvong Ung
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Bang 19:
Bang 19 dé cip dén 70 hop chit c6 cong thic (I'), trong d6 R* 1a 2,6-dietyl-4-metyl-

henyl, va R® va R® ¢6 céc gia tri dugc néu trong Bang 1.
pheny g g g

Béng 19
Hop chit sb R’ R’ vaR’
nhu dugc liét ké trong bang
19.001 —19.070 2,6-dietyl-4-metyl-phenyl
1, twong Ung

Bang 20:
Béng 20 dé cap dén 70 hop chét c6 cong thire (I'), trong d6 R* 1a 2,3-dimetoxy-phenyl, va

R?*vaR’ ¢ cac gia tri dugc néu trong Bang 1.

Béang 20
Hop chit s6 R* R’ vaR’
nhu duogc liét ké trong bang 1,
20.001 —20.070 2,3-dimetoxy-phenyl
twong Ung

Bang 21:
Béang 21 dé cap dén 70 hop chét c6 cong thic (I), trong d6 R* 13 2-metoxy-5-triflo-

metoxy-phenyl, va R va R’ ¢6 cic gid tri dugce néu trong Bang 1.

Béang 21
Hop chit s6 R* R’ vaR’
_ nhu duogc liét ké trong bang 1,
21.001 —21.070 2-metoxy-5-triflo-metoxy-phenyl
tuong Gng

Bang 22:
Bang 22 d& cap dén 70 hop chét c6 cong thire (I'), trong d6 R* 1a 2,3,6-triclo-phenyl, va

R’ va R’ ¢6 cac gid tri duge néu trong Bang 1.

Bang 22
Hop chat sb R’ R’vaR’
nhu dugec liét ké trong bang
22.001 —22.070 2,3,6-triclo-phenyl
1, tuong Umg
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Bang 23:
Béang 23 d& cap dén 70 hop chét c6 cong thuc (I), trong d6 R* 1a 2-triflometoxy-phenyl,

va R® va R’ ¢6 céc gia tri duge néu trong Bang 1.

Bang 23
Hop chat sb R’ R’vaR’
nhu dugc liét ké trong bang
23.001 —23.070 2-triflometoxy-phenyl
1, tuong Uing

Bang 24:
Béng 24 @& cap dén 70 hop chit c6 cong thirc (I'), trong d6 R* 13 2-triflometyl-phenyl, va

R’ va R® ¢6 cac gié tri dugc néu trong Bang 1.

Béang 24
Hop chit sb R* R*varR’
nhu dugc liét ké trong bang
24.001 —24.070 2-triflometyl-phenyl
1, twong Gng

Béang 25:
Béng 25 d& cap dén 70 hop chét c6 cong thie (I'), trong d6 R* 13 2,4,6-trimetyl-phenyl, va

R’ va R’ ¢6 cac gié tri duoc néu trong Béang 1.

Béang 25
Hop chét sb R’ R*vaR’
_ nhu dugc liét ké trong bang
25.001 —25.070 2,4,6-trimetyl-phenyl
1, twong Gng

Bang 26:
Béng 26 d& cap dén 70 hop chat c6 cong thirc (I'), trong d6 R* 14 3,5-diclo-pyrid-2-yl, va

R? va R’ ¢6 céc gi4 tri dugc néu trong Bang 1.

Béang 26
Hop chit s6 R’ R’ vaR’
_ nhu duogc li€t ké trong bang
26.001 —26.070 3,5-diclo-pyrid-2-yl
1, twong ing
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Bang 27:
‘Bang 27 d& cap dén 70 hop chit c6 cong thirc ('), trong do R*1a 3,5-diclo-pyrid-4-yl, va

R? va R’ ¢6 céc gia tri dugc néu trong Bang 1.

Bang 27
Hop chét sd R* R’vaR’
nhu duogc ligt ké trong bang
27.001 —27.070 3,5-diclo-pyrid-4-yl
1, twong Ung

Bang 28:
Bang 28 d2 cap dén 70 hop chét c6 cong thirc (I'), trong dé R* 1a 2,6-diclo-pyrid-3-yl, va

R’ va R® ¢6 céc gia tri duge néu trong Bang 1.

Béng 28
Hop chit s6 R’ R’ vaR’
nhu dugec ligt ké trong bang
28.001 —28.070 2,6-diclo-pyrid-3-yl
1, tuvong Gng

Bang 29:
Béng 29 dé cap dén 70 hop chit c6 cong thirc (I'), trong d6 R* 1a 2,4-diclo-pyrid-3-yl, va

R va R’ ¢6 cac gia tri dugc néu trong Bang 1.

Bang 29
Hop chit s6 R’ R’ vaR’
_ _ nhu dugc liét ké trong bang
29.001 —-29.070 2,4-diclo-pyrid-3-yl
1, tuong tng

Béang 30:
Bing 30 d& cap dén 70 hop chét c6 cong thirc (I'), trong d6 R* 1a 4,6-diclo-pyrid-3-yl, va

R’ va R’ ¢6 cac gia tri dugc néu trong Bang 1.

Bang 30
Hop chit s6 R’ R’vaR’
_ nhu duoc ligt ké trong bang
30.001 —30.070 4,6-diclo-pyrid-3-yl
1, tuong Ging
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Bang 31:
Béng 31 d& cap dén 70 hop chét c6 cong thirc (I'), trong d6 R* 1a 2,5-diclo-pyrid-4-yl, va

R? va R’ ¢6 céc gia tri dwge néu trong Béang 1.

Bang 31
Hop chat s6 R* R’vaR’
nhu dugc ligt ké trong bang
31.001 —31.070 2,5-diclo-pyrid-4-yl
1, tuong Gng

Bang 32:
Bang 32 dé cap dén 70 hop chét c6 cong thire (I'), trong d6 R* 1a 3,6-diclo-pyrid-2-yl, va

R? va R’ ¢6 céc gia tri duoc néu trong Bang 1.

Bang 32
Hop chit s6 R* R’vaR’
nhu dugc liét ké trong bang
32.001 —32.070 3,6-diclo-pyrid-2-yl
1, twong Ung

Bang 33:
Bang 33 d cap dén 70 hop chét c6 cong thirc (I'), trong d6 R* 1a 3-clo-5-flo-pyrid-2-yl, va

R’ va R’ ¢6 cac gié tri duge néu trong Bang 1.

Bang 33
Hop chit sd R’ R’ vaR’
_ nhu duoc ligt ké trong bang
33.001 —33.070 3-clo-5-flo-pyrid-2-yl
1, tuong Ung

Béang 34:
Bang 34 d& cap dén 70 hop chét c6 cong thuc (I), trong d6 R* 1a 3-clo-5-triflometyl-

pyrid-2-yl, va R? va R’ ¢6 cac gié tri duge néu trong Bang 1.

Bang 34
Hop chat sb R* R*varR’
| _ nhu dugc liét ké trong bang
34.001 —34.070 3-clo-5-triflometyl-pyrid-2-yl
1, twong Ung
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Bang 35:
Bang 35 d& cap dén 70 hop chit c6 cong thic (I'), trong d6 R* 14 3,5,6-triclo-pyrid-2-yl,

vaR? va R’ ¢c6 cac gia tri dugce néu trong Bang 1.

Bang 35
Hop chit s6 R* R’vaR’
nhu dugc ligt ké trong bang
35.001 —35.070 3,5,6-triclo-pyrid-2-yl
1, tuong Ung

Béang 36:
Béng 36 d& cap dén 70 hop chét c6 cong thirc (I'), trong d6 R* 1a 3,5-diclo-pyrid-3-yl, va

R’ va R’ ¢6 céc gié tri duge néu trong Bang 1.

Bang 36
Hop chit sb R’ R’ vaR’
nhu dugc liét ké trong bang
36.001 —36.070 3,5-diclo-pyrid-3-yl
1, tuong Gng

Béng 37:
‘Bang 37 d& cap dén 70 hop chit c6 cong thirc (I'), trong d6 R* 14 2,3-diclo-pyrid-4-yl, va

R’ va R’ ¢6 cac gid tri duoc néu trong Bang 1.

Bang 37
Hop chét s6 R’ R’ vaR’
. nhu dugc liét ké trong bang
37.001 —37.070 2,3-diclo-pyrid-4-yl
1, twong Ung

Béng 38:
Bang 38 dé cap dén 70 hop chit c6 cong thue (I), trong d6 R* 1a 2-clo-4-triflometyl-
pyrid-3-yl, va R va R’ ¢6 céc gia tri dugc néu trong Bang 1.

Bang 38

Hop chit s6 R* R’vaR’

2-clo-4-triflometyl-pyrid-3-yl | nhu duoc liét ké trong ban
38.001 —38.070 YRy Y o s s
1, tuong Gng
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Bang 39:
Bang 39 dé cap dén 70 hop chét c6 cong thire (I'), trong d6 R* 1a 2-clo-6-triflometyl-
pyrid-3-yl, va R® va R’ ¢6 cac gia tri dugc néu trong Bang 1.

Bang 39

Hop chét s6 R* R’ vaR’

2-clo-6-triflometyl-pyrid-3-yl | nhu duogc liét ké trong ban
39.001 —39.070 YRy Y & ang

1, tuong Uing

Bang 40:
Bang 40 dé cap dén 70 hop chét c6 cong thirc (1), trong d6 R* 1a 3-clo-5-triflometyl-
pyrid-4-yl, va R? va R’ ¢6 céc gia tri dugc néu trong Bang 1.

Bang 40

Hop chit s6 R’ R’vaR’

3-clo-5-triflometyl-pyrid-4-yl | nhu dugc liét ké trong ban
40.001 —40.070 Yy Y s oane
1, twong Ung

Bang 41:
Béang 41 dé cap dén 70 hop chit c6 cong thue (I'), trong d6 R* 1a 2,3,5-triclo-pyrid-4-yl,

vaR? va R’ ¢6 cac gia tri dugc néu trong Bang 1.

Bang 41
Hop chit s6 R’ R’vaR’
) nhu dugc liét ké trong bang
41.001 —41.070 2,3,5-triclo-pyrid-4-yl
1, twong Ung

Hop chét theo sang ché c6 thé duoc didu ché bing cac phuong phap khac nhau, vi
du, bing cac phuong phap duge mo ta trong cac so dd tir 1 dén 4.

1) Hop chit c6 cong thirc (3) nhu thé hién trong so dd 1, trong d6 A', A%, A® va A*
1a nhu dugce xé4c dinh d6i véi hop chit c¢6 cong thire (I) va R'® 1a C;-Cgalkyl c6 thé duoc
diéu ché bang phan g axit aminopyrazin ¢ cong thire (2), trong d6 A', A%, A®, A* 1a
nhu dugc xdc dinh déi véi hop chit c6 cong thie (I) theo cac phuong phap dugc cac
chuyén gia trong linh vuc nay biét dén. Vi du, sy chuyén héa axit aminopyrazin thanh
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metyl este ciia n6 c6 thé dugc tién hanh thuan loi trong hdn hop dung méi thich hop, nhu
metanol va toluen, bang cach st dung (trimetylsilyl)diazometan 1am chit phan {ng.

2) Hop chiét c6 cong thire (5), trong d6 A', A%, A’ A* va R* 1a nhu dugce x4c dinh
d6i v6i hop chit c6 cong thirc (I) va R' 13 C;-Cealkyl c6 thé duoc didu ché bing phan
ing clla este aminopyrazin c¢6 c6ng thirc (3) nhu duoc xac dinh trong 1), trong d6 A', A%,
A’ va A* 1a nhu duge xé4c dinh dbi vi hop chét c6 cong thue (I) va R' 1a C;-Cealkyl v6i
hop chét axit c6 cong thirc (4), trong d6 R* 1 nhu dugc xac dinh dbi voi hop chét ¢6 cong
thire (I) va X 14 halogen hoic hydroxy. Vi du, néu (4) 13 axit clorua (nghia 12 khi X 14 clo)
phan tng c6 thé dugc tién hanh thuin loi tiy ¥ vi sy ¢ mit cua bazo, nhu trietylamin
hodc pyridin, trong dung moéi thich hgp, nhu axetonitril hodc diclometan, tiy y st dung
nhiét vi séng. Theo cach khac, néu (4) 13 axit carboxylic (nghia 1a khi X 14 hydroxy) phan
ting c6 thé dugc tién hanh thuan lgi bing cach st dung phuong phap ghép cip amit, vi du
bang cach phan tng véi chit lién két, nhu bis(2-ox0-3-o0xazolidinyl)phosphinic clorua
hodc N-(3-dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua ("EDAC"), v&i su ¢6 miit
cua bazo, nhu trietylamin, trong dung mdi thich hgp, nhu diclometan, hodc phwong phap
ghép d6i amit duge tbng hop trong Tetrahedron (2005), 61(46), 10827-10852.

Sodo 1
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2AL_COOH COOR
Al I _ I
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. A1 R4 16
3 - — -
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o Xgio)
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3) Hop chit ¢ cong thirc (Ia) trong d6 A', A% A%, A* va R? 1a nhu duoc x4c dinh
d6i v&i hop chét c6 cong thire (I) c6 thé dugc didu ché bing cach hop chét c6 cong thirc
(5) nhu dugc xé4c dinh trong 2) vdi bazo trong dung mdi thich hgp, nhu kali carbonat
trong N,N- dimetylformamit hodc lithi hexametyldisilazit trong tetrahydrofuran, tuy y sir
dung nhiét vi séng.

4) Theo cach khac, khi R* 14 dj vong va khi (4) 1a este cia axit carboxylic (nghia 1a
khi X 1a OR' va R'® 1a nhu duoc xéac dinh trong 1), hop chit c6 cong thirc (Ia) nhu dugc
xé4c dinh trong 3) ciing c6 thé dugc diéu ché truc tiép bing phan tng cia hop chit c6 cong
thirc (3) nhu duge xac dinh trong 1) vdi este cua axit carboxylic ¢6 céng thirc (4) nhu
dugc xéc dinh & ddy v6i sy c6 mat cua bazo, nhu natri etoxit, trong dung mdi thich hop,

nhu N,N-dimetylformamit, tiy y st dung nhiét vi séng.

5) Hop chit c6 cong thic (Ie), trong do A', A%, A%, A*, R* va R' 1a nhu duoc xac
dinh di v6i hop chét c6 cong thirc (I) c6 thé dugc didu ché bing phan tng ctia hop chét
c6 cong thirc (Ia) nhu dugce xac dinh trong 3) vdi clorua axit ¢6 cong thirc R'°COCI hoic
anhydrit axit c6 cong thirc (R'°C0),0, trong d6 R' 1 nhur duge xé4c dinh déi véi hop chét
c6 cdng thue (I), thy ¥ véi sy ¢6 mit clia bazo, ching han nhu trietylamin hodc pyridin,
tuy y trong dung moi thich hgp, nhu diclometan, tuy y sir dung nhiét vi song.

So dd 2

3
o” o R’LG, A "
Al R* bazo Aﬁ/ X
AN AL
Y
R

INZ AY N” o
Al N"o s
(id)
(le) R'cocl,
l bazo
R10
P o
1 4
AN
N2
AN
;{s
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6) Hop chét ¢6 cong thac (Id), trong dé Al, A%, A%, A*, R® va R* 12 nhu dugce x4c
dinh d5i v&i hop chét c6 cong thirc (I), véi R? khong phai 14 hydro, c6 thé duge didu ché
bang cach xir 1y hop chét c6 cong thuc (Ie) nhu dwgc x4c dinh trong 5) bang cach cho
phan ting v&i hop chét c6 cong thire R’LG, trong d6 R® 1a nhu dwgc xac dinh dbi véi hop
chat c6 cong thirc (I) va LG 13 nhém rdi chuyén nhu halogenua, vi dy, bromua hodc
iodua, hodc tosylat, mesylat hodc triflat, v4i sy c6 mit cia bazo, nhu kali carbonat, tiy ¥
v6i sy ¢6 mit cia chit hoat héa/iodua, nhu kali iodua, trong dung moi thich hgp, nhu
axetonitril hofic N,N-dimetylformamit, tlty y st dung nhiét vi séng, nhu thé hién trong so
do 2.

7) Hop chét c6 cong thuce (If), trong do Al, A2, A3, A* R®, R* va R 13 nhu duoc
xac dinh d6i v6i hop chat cé cong thirc (I), véi R® khong phai 14 hydro, ¢6 thd duge diéu
ché bing phan img ciia hop chét ¢6 cong thirc (Id) nhu dugce xac dinh trong 6) véi clorua
axit ¢6 cong thirc R'°COCI hoic anhydrit axit ¢6 cong thie (R'°CO),0, trong d6 R' 1a
nhu dugc xac dinh d6i véi hop chét ¢ cong thie (I), thy y véi sy c6 mit cia bazo, nhu
kali tert-butoxit hodc pyridin, tiy y trong dung mdi thich hgp, nhu diclometan hoic
tetrahydrofuran, tuy y st dung nhiét vi song.

So dd 3
1 > 16
Al_ _COOR'™ R’LG, . AL__COOR
27 \I bazo Aial N
A = — AN P~ R
A NH )
)\/R“ o R
s © (6)
‘ bazo
10 1. bazo
j\ 2.R'°COCI
o 0 1 OH )
1 4 Z/A\ \ R
A|3] Aa\ 4/
A ~
A0 A0
I R
a R (Id)

8) Hop chét ¢6 cong thirc (6), trong do Al, A% A3, A*, R? va R* 1a nhu duoc xac
dinh dbi v6i hop chit c¢6 cong thuc (I), voi R khong phai 1a hydro, va R' 1a nhr duoc
xac dinh trong 1) c6 thé dugc diéu ché bang cach xir ly hop chét c6 cong thic (5) nhu
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dugc x4c dinh trong 2) bing cach cho phan tng v6i hop chit c¢6 cong thire R’LG nhu
dugc xé4c dinh trong 6), v6i sy c6 mét cua bazo, nhu natri hydrua, trong dung méi thich

hop, nhu N,N-dimetylformamit, tiy y sir dung nhiét vi séng, nhu thé hién trong so dd 3.

9) Hop chét c6 cong thire (Id) nhu duge xé4c dinh trong 6), c¢6 thé duge didu ché
bang cach xir 1y hop chit c6 cong thirc (6) nhu duoc xac dinh trong 8) vé6i bazo, nhu kali
tert-butoxit hodc lithi hexametyldisilazit, trong dung modi thich hgp, nhu N,N-
dimetylformamit hodc tetrahydrofuran, tiy y st dung nhiét vi song.

10) Hop chit c6 cong thire (If) nhu dwge x4c dinh trong 7), c¢6 thé dugc didu ché
‘theo quy trinh mét binh chtra bang cach xur ly hop chit ¢ cong thirc (6) nhu duge xac
dinh trong 8) bang bazo, nhu natri hexametyldisilazit, trong dung mai thich hop, nhu
tetrahydrofuran, sau d6 13 clorua axit ¢6 cong thirc R'®COCI hoidc anhydrit axit c6 cong
thirc (R'°C0),0, trong d6 R'® 1a nhu duge xéc dinh ddi véi hop chit c6 cong thie (I).

So d6 4
1 16 1 16 R*
2 Ay_-COOR RONH, Ai2,A\ COOR
al I +
AL re - AN 7 )
A Ci A I?IH X
3
(7) @ - ()
X= OH,
X=Cl, phuong
bazo phép ghép
d6i amit

,Al_ _COOR'"
|

X
~, /Rs

A N

)»\/R4
0]

11) Hop chét c6 cong thirc (8), trong d6 A', A%, A%, A* va R® 1a nhu duoc x4c dinh
d6i v6i hop chat c6 cong thire (I), v6i R® khong phai 1a hydro, va R' 13 nhu duoe xac
dinh trong 1) c6 thé dwoc didu ché tir hop chit co cong thire (7), trong d6 A', A%, A® va A*
1a nhw dugc x4c dinh déi véi hop chit ¢6 cong thire (I) va R'® 1a nhw duoc x4c dinh trong

AL

(6)

1) bang cach cho phan ting v6i amin ¢6 cng thirc R’NH,, trong @6 R 1a nhu duge x4c
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dinh ddi véi hop chit c6 cong thirc (I) v6i sy ¢6 mit cla bazo, nhu diisopropyletylamin,
trong dung moéi thich hgp, nhu etanol, tity ¥ st dung nhiét vi séng, nhu thé hién trong so
dd 4.

12) Hop chét c6 cong thirc (6) nhu dugc x4c dinh trong 8), ¢6 thd dugc didu ché
bang cach xir Iy hop chét c¢6 cong thirc (8) nhu duge xac dinh trong 11) bing hop chét axit
c6 cdng thire (4) nhu dugce xéac dinh trong 2).

Hop chit c6 cong thirc (I) theo sang ché c6 thé dugc sir dung 1am chét diét co &
dang khong bi bién ddi, thu duge bﬁng cach téng hop, nhung théng thwong ching dugc
bao ché thanh ché phim diét c6 theo cac phuong phép khéc nhau bang cach sir dung ta
dugc, nhu chit mang, dung mdi va chit hoat dong bé mit. Ché phim c6 thé & cac dang
khac nhau, vi du dang bét rdc min, gel, bot c6 thé thim udt, hat phan tan trong nudc, vién
nén phan tan trong nudc, vién sui, nhii dau, vi nhil dau, nhii tuong dau trong nudc, huyén
phi diu cai tién, chit phan tan trong nudc, chét phan tan trong diu, hdn hop nhii twong-
huyén phi, huyén phi bao nang, hat nhii hoa, chat léng hoa tan, dich ¢6 dic tan trong
nude (v6i nuwée hojc dung moi hitu co 1dn nude lam chit mang), mang polyme duogc
ngam tAm hodc céc dang khac da biét, vi du tir The Manual on Development and Use cua
M5 ta ctia FAO vé céc san phim bao vé thuc vat (FAO Specifications for Plant Protection
Products), Sth Edition, 1999. Céc ché pham nay c6 thé dugc sir dung ludn hodc pha lodng
trude khi str dung. C6 thé thuc hién pha loing, vi du, bdng nudc, phan bén 10ng, chét dinh
dudng vi lugng, sinh vét sinh hoc, dau hoic dung moi.

Ché pham c6 thé dugc didu ché, vi du bing cach tron thanh phin hoat tinh véi ta
dugc bao ché dé thu dwoc ché phdm & dang rin phén tan min, hat, dung dich, chit phan
tan hoac nhii twong. Thanh phén hoat tinh ciing c6 thé dwgc tao thanh véi cac ta dugc
khéc, nhu chét rin phén tan min, dau khoang, dau c6 nguén géc thuc vat hodac dong vit,
dau c6 nguén géc thuc vat hoic dong vat bi bién ddi, dung méi hitu co, nude, chit hoat
dong bé mit hoic td hop cua ching. Thanh phan hoat tinh ciing c6 thé c6 trong vién vi
nang rt nho chita polyme. Vién vi nang chita thanh phan hoat tinh trong chit mang xJp.
Diéu nay din dén cac thanh phin hoat tinh dugc gidi phong vao moi truong voi luong
duoc kiém soat (vi du, giai phéng cham). Vién vi nang thuong cé duong kinh nim trong
khoang tr 0,1 dn 500 micron. Ching chita thanh phin hoat tinh v6i lugng ndm trong
khoang tir 25% dén 95% trong luong vién nang. Thanh phan hoat tinh c6 thé ¢ dang
nguyén khéi, dang hat min trong chét phén tan rin hodc l16ng hodc dang dung dich thich
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hop. Mang boc bao gém, vi dy, cao su ty nhién hodc cao su téng hop, xenluloza, chit
ddng tring hop styren/butadien, polyacrylonitril, polyacrylat, polyeste, polyamit, polyure,
polyuretan ho#c polyme bién d6i héa hoc va tinh bot xanthat hodc céc polyme khac da
duge cac chuyén gia trong linh vuc nay biét dén. Theo cach khéc, vién vi nang rat nhod cd
thé duoc tao ra ma trong d6 thanh phén hoat tinh & dang hat phan tan min trong chit nén

ran, nhung vién vi nang khong tu bao lai.

T4 duge bao ché 1a thich hop @& diéu ché ché phim theo séng ché da biét néu trén.
Céc chét mang 16ng c6 thé st dung: nuéc, toluen, xylen, ete ddu mo, dau thuc vat, axeton,
metyl etyl keton, xyclohexanon, anhydrit axit, axetonitril, axetophenon, amyl axetat, 2-
butanon, butylen carbonat, clobenzen, xyclohexan, xyclohexanol, alkyl este cta axit
axetic, ruou diaxeton, 1,2-diclopropan, dietanolamin, p-dietylbenzen, dietylen glycol,
dietylen glycol abietat, dietylen glycol butyl ete, dietylen glycol etyl ete, dietylen glycol
metyl ete, N,N-dimetylformamit, dimetyl sulfoxit, 1,4-dioxan, dipropylen glycol,
dipropylen glycol metyl ete, dipropylen glycol dibenzoat, diproxitol, alkylpyrolidon, etyl
axetat, 2-etylhexanol, etylen carbonat, 1,1,l-tricloetan, 2-heptanon, alpha-pinen, d-
limonen, etyl lactat, etylen glycol, etylen glycol butyl ete, etylen glycol metyl ete,
gamma-butyrolacton, glyxerol, glyxerol axetat, glyxerol diaxetat, glyxerol triaxetat,
hexadecan, hexylen glycol, isoamyl axetat, isobornyl axetat, isooctan, isophoron,
isopropylbenzen, isopropyl muyristat, axit lactic, laurylamin, mesityl oxit, metoxy-
propanol, metyl isoamyl keton, metyl isobutyl keton, metyl laurat, metyl octanoat, metyl
oleat, metylen clorua, m-xylen, n-hexan, n-octylamin, axit octa-decanoic, octylamin
axetat, axit oleic, oleylamin, o-xylen, phenol, polyetylen glycol (PEG400), axit propionic,
propyl lactat, propylen carbonat, propylen glycol, propylen glycol metyl ete, p-xylen,
toluen, trietyl phosphat, trietylen glycol, axit xylensulfonic, paraffin, ddu khoang,
tricloetylen, percloetylen, etyl axetat, amyl axetat, butyl axetat, propylen glycol metyl ete,
dietylen glycol metyl ete, metanol, etanol, isopropanol, va rugu cé trong lugng phan tir
16n, nhu rwou amyl, rugu tetrahydrofurfuryl, hexanol, octanol, etylen glycol, propylen
glycol, glyxerol, N-metyl-2-pyrolidon va chét twong tu. Thong thudng, nude 14 chit mang
dugc chon dé pha lodng ndng do. Cac chit mang rin thich hop 13, vi dy, bot talc, titan
dioxit, d4t sét pyophylit, silic dioxit, d4t sét atapulgit, kizengua, limeston, canxi carbonat,
bentonit, canxi monmorilonit, v6 hat bong, bot my, bot ddu tuong, da bot, bot gd, vo cay
oc cho nghién nho, chét gd licnin va céc chét twong ty, nhu mo ta, vi du, trong CFR
180.1001. (c) & (d).
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Mot luong 16n chit hoat dong bé mit c¢6 thé dugc sir dung thuan loi trong ca ché
phim rén va 16ng, dic biét 1a cac ché phim nay c6 thé duoc pha lodng vé&i chit mang
trwéc khi sir dung. Chéit hoat ddng bé mit c6 thé anion, cation, khong-ion hodic polyme va
chiing c6 thé dugc sir dung lam nhii tvong, chit thdm w6t hodc chit tao huyén phu hodc
cho muc dich khac. Chét hoat dong bé& mat thong thudng bao gém, vi dy, mudi cua alkyl
sulfat, nhu dietanolamoni lauryl sulfat; mudi cua alkylarylsulfonat, nhu canxi
dodecylbenzensulfonat; san phidm du alkylphenol/alkylen oxit, nhu nonylphenol etoxylat;
san pham du rugu/alkylen oxit, nhu tridecanol etoxylat; xa phong, nhu natri stearat; mudi
cia alkylnaphtalensulfonat, nhu natri dibutylnaphtalensulfonat; dialkyl este ctia mudi
sulfosucxinat, nhu natri di(2-etylhexyl)sulfosucxinat; sorbitol este, nhu sorbitol oleat;
amin bac 4, nhu lauryltrimetylammoni clorua, polyetylen glycol este ciia axit béo, nhu
polyetylen glycol stearat; chat déng tring hop khéi chira etylen oxit va propylen oxit; va
mubi cta mono- va di-alkylphosphat este; va con céc chét khac duoc md ta, vi du trong
"McCutcheon's Detergents and Emulsifiers Annual" MC Publishing Corp., Ridgewood
New Jersey, 1981.

Thong thudng, cac ta dugce khac c6 thé duoc sir dung trong cac ché phdm diét sinh
vat gay hai bao g(‘Sm chit e ché két tinh, chit didu chinh d6 nhét, chit tao huyén phu,
thuc nhudm, chit chéng oxy hoa, chét tao bot, chit hép thy nhe, thiét bi tron, cht chéng
tao bot, chét tao phtrc, chit lam trung hoa hoac lam thay ddi @6 pH va chit dém, chét wc
ché dn mon, chit tao hwong, chit thAm wét, cht ting cudng hip thy, chit dinh dudng vi
lugng, chit 1am déo, chét giy truot, chit 1am tron, chét phan tan, chat 1am day, chit chéng

dong, chat khur trung, va cac phan bon long va ran.

Ngoai ra, ché phim theo sing ché c6 thé bao gdm chét phu gia chira dau c6 ngudn
gbc thyc vat hoic dong vat, dau khoang, alkyl este cua cac dau ndy hodc hdn hgp chia
céc diu ndy va hop chét ddu. Lugng phu gia diu trong ché pham theo sang ché thuong
nim trong khoang tir 0,01 dén 10%, tlty vao hdn hop phun. Vi dy, phu gia diu c6 thé
dugc thém vio bé phun & ndng d6 mong mubn sau khi da chuin bj hdn hop phun. Phu gia
dau dugce wu tién chia dau khoang hoac dau c6 nguf"m géc thuc vat, vi du diu hat cai, diu
6liu hoic dau huéng duong, dau thyc vat nhii héa, nhu AMIGO® (Rhéne-Poulenc
Canada Inc.), alkyl este ctia diu c6 ngudn gdc thuc vat, vi du hop chat metyl, hoic diu c6
nguf”)n géc ddng vat, nhu du c4 hodc md bo. Phu gia duoc wu tién vé co ban chira, vi dy,
80% trong lugng alkyl este cta dau c4 va 15% trong lugng dau hat cai dugc metyl hoa, va
5% trong lugng chit nhil héa thong thudng va chit didu chinh do pH 1am thanh phan hoat
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tinh. Phu gia dau dic biét duge uu tién chia alkyl este cua axit béo Cg-C,,, dic biét 1a hop
chét metyl chira axit béo C,-Cig, vi du metyl este clia axit lauric, axit palmitic va axit
oleic, 1a c6 gia tri. Cac este dugc biét dén 1a metyl laurat (CAS-111-82-0), metyl palmitat
(CAS-112-39-0) va metyl oleat (CAS-112-62-9). Hop chét metyl este cia axit béo dugc
wu tién 1a Emery® 2230 va 2231 (Cognis GmbH). Céc hop chit dau nay va céc hop chét
dau khac con dugc biét dén trong the Compendium of Herbicide Adjuvants, 5th Edition,
Southern Illinois University, 2000.

I'fng dung va hoat tinh cta phu gia dau c6 thé con duge cai thién bﬁng cach két hop
v6i chat hoat dong bé mit, nhu chit c6 hoat tinh b& mit khong-ionic, anion hodc cation.
Vi du v& céc chit ¢6 hoat tinh bé mat anion, khéng-ion va cation thich hgp dugc néu & cac

‘trang 7 va 8 ctia WO 97/34485. Chét hoat dong bé mit dwoc wu tién 1 cdc chét c6 hoat
tinh b& mat anion cua dodexylbenzylsulfonat, dic biét 13 mudi canxi cua ching, va chét
hoat dong bé mit khéng-ion cila rugu béo etoxyl hoa. Dic biét wu tién ddi véi etoxyl hoa
rugu béo C,-Cy, c6 dd etoxyl hoa nam trong khoang tir 5 dén 40. Céc vi du vé chit c6
hoat tinh bé mit ¢6 ban ngoai thi trudng 1 loai Genapol (Clariant AG). Puge uu tién 1a
chit c6 hoat tinh bé mit silicon, dic biét 1a heptametyltriloxan bién ddi polyalkyl-oxit c6
ban ngoai thi trudng, vi du nhu Silwet L-77®, va chat c6 hoat tinh bé mat da perflo hoa.
Nong do chét hoat dong bé mit twong tng v6i chét phu gia téng thudng nim trong
khoang tir 1 dén 30% trong lwong. Vi du vé chét phu gia diu chira hdn hop dau hoic du
khoang hogic hop chit ciia ching v6i chit ¢6 hoat tinh bé mit 13 Edenor ME SU®,
Turbocharge® (Syngenta AG, CH) hodc ActipronC (BP Oil UK Limited, GB).

Neu mudn, ciing c6 kha ndng chat hoat dong b€ mat néu trén dugc st dung trong

ché pham ri€ng cua ching, khong c6 phu gia dau.

Hon nita, viéc thém dung méi hitu co vao hdn hop phu gia dau/chit c6 hoat tinh bé
mit co thé tao ra su ting cudng hoat tinh bd sung. Cac dung moi thich hop 1a, vi du,
Solvesso® (ESSO) hodc Aromatic Solvent® (Exxon Corporation). Nong d6 cta cac dung
mdi nay c6 thé nim trong khoang tir 10% dén 80% trong lwong cua trong luong téng. Phu
gia diu c6 mit trong hdn hop véi dung mdi duge md ta, vi du, trong US-A-4,834,908.
Phy gia diu c6 ban ngoai thi trudng boc 16 & ddy duoc biét dén véi tén la MERGE®
(BASF Corporation). Phu gia dau khac dwoc wu tién theo sang ché 1a SCORE® (Syngenta
Crop Protection Canada).
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Ngoai cac phu gia dau néu trén ddy, ddi v6i muc dich ting cudng hoat tinh ciia ché
pham theo sang ché, cling c6 kha ning ché phdm chira alkylpyrolidon (vi du, Agrimax®)
duge thém vao hdn hop phun. Ché phdm chira mang tinh thé téng hop, vi du cc hop chét
polyacrylamit, polyvinyl hodc poly-1-p-menten (vi duy, Bond®, Courier® hoic
Emerald®) ciing c6 thé dugce sir dung. Ciing c6 kha ning dung dich chtra axit propionic,
vi du, Eurogkem Pen-e-trate®, dugc thém vao hdn hop phun 1am chéit ting cudng hoat
tinh.

Thong thudng, ché phidm diét cé chira ndm trong khoang tir 0,1 dén 99% trong
luong, dic biét l1a nam trong khoang tir 0,1% dén 95% trong luegng hop chét ¢ cong thirc
(I) va niam trong khoang tir 1% dén 99,9% trong lugng ta duoc bao ché, tot nhit 1a chira
tr 0 dén 25% trong lugng chét hoat tinh bé mat. Trong khi tot hon 13 cac sén phém
thuong mai duge tao ra & dang ¢ dic, thi nguoi st dung cudi cing thudng ding ché

pham pha lodng.

Ty 1& ding hop chét c6 cong thirc (I) ¢6 thé khac nhau trong gi6i han rong va phu
thudc vao ban chét clia dat, phwong phap ap dung (tru6e hodc sau khi ndy mim; xi 1y hat;
Xtt Iy rinh gieo hat; k¥ thuit canh tac khong cay dit .v.v.), cdy trong, co hoic co dai duoc
kiém soat, didu kién khi hau thong thuong, va cac yéu t6 khac dugce didu didu tiét béng
phuong phéap ding, thoi gian ding va cdy trong dich. Hop chit c6 cong thire (I) theo sang
ché thuong duge ding ¢ ty 1€ nam trong khoang tir 10g/ha dén 2000g/ha, dic biét 1a tir
50g/ha dén 1000g/ha.

Cu thé 1 ché phdm dugc wu tién c6 cac dang ché phim sau (% = phén trim trong

lugng):

Nhii ddu:

thanh phan hoat tinh: nam trong khoang tir 1% dén 95%, t6t hon 14 tir 60 dén 90%

chit hoat dong bé mat: nam trong khoang tir 1% dén 30%, t6t hon 14 tir 5% dén 20%

chét mang 16ng: nam trong khoang tir 1% dén 80%, t6t hon 14 tr 1% dén 35%

Bui:

thanh phan hoat tinh: nim trong khoang tir 0,1% dén 10%, t6t hon 1a tir 0,1% dén
5%

chét mang rin: nam trong khoang tir 99,9 dén 90%, tot hon 1a tir 99.9 dén
99%
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Huyén pht dam dic:
thanh phin hoat tinh:

nudc:

chét hoat dong bé mit:

Bot c6 thé thim udt:
thanh phan hoat tinh:

chét hoat dong bé mit:

chat mang ran:

Hat:
thanh phan hoat tinh:

chat mang ran:

19590

nim trong khoéng tir 5% dén 75%, t6t hon 1a tir 10 dén 50%
nim trong khoang tir 94 dén 24%, t6t hon 12 tir 88 dén 30%
nam trong khoang tir 1% dén 40%, t6t hon 1a tir 2 dén 30%

ndm trong khoang tir 0,5% dén 90%, t6t hon 1a tir 1% dén
80%
ndm trong khoang tir 0,5% dén 20%, t6t hon 13 tir 1% dén
15%
nim trong khoang tir 5% dén 95%, t6t hon 13 tir 15% dén 90%

nim trong khoang tir 0,1% dén 30%, t6t hon 14 tir 0,1% dén
15%
nim trong khoang tir 99,5% dén 70%, tSt hon 13 tir 97 dén
85%

Céc vi du sau minh hoa, nhung khéng 1am giéi han séng ché.

Vi du thue hién sang ché

Vi du bao ché ddi véi chat diét cé c6 cong thire (I) (% = % trong luong)

C9-H12

F1. Nhii diu a) b) c) d)
thanh phan hoat tinh 5% 10% 25% 50%
canxi dodecylbenzensulfonat 6% 8% 6% 8%
polyglycol ete ctia dau thau dau 4% - 4% 4%
(36mol etylen oxit)

octylphenol polyglycol ete - 4% - 2%
(7-8mol etylen oxit)

NMP - - 10% 20%
hén hop hydrocacbon thom 85% 78% 55% 16%

Chét nhii héa ¢6 né)ng do mong mudn bt ky co thé thu dugc tir dich dam dic nay

bang cach pha lodng v4i nude.
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F2. Dung dich a) b) C) d)
thanh phan hoat tinh 5% 10% 50% 90%
1-metoxy-3-(3-metoxy-propoxy)-propan - 20% 20% -
polyetylen glycol MW 400 20% 10% - -
NMP - - 30% 10%
hdn hop hydrocacbon thom 75% 60% - -
Co-Hyo

Dung dich thich hop d& str dung & dang giot nho.

F3. Bot ¢6 thé thim uét a) b) c) d)
thanh phan hoat tinh 5% 25% 50% 80%
natri lignosulfonat 4% - 3% -
natri lauryl sulfat 2% 3% - 4%
natri diisobutylnaphtalen-sulfonat - 6% 5% 6%
octylphenol polyglycol ete - 1% 2% -
(7-8mol etylen oxit)

axit silixic phéan tan tot 1% 3% 5% 10%
cao lanh 88% 62% 35% -

Tron ky thanh phin hoat tinh véi td duwgc va nghién k¥ hdn hop trong thiét bi
nghién thich hop, tao ra bot co thé thim w6t c6 thé duge pha lodng v&i nudce thu duogc

huyén phi ¢6 ndng d6 bit ky mong mudn.

F4. Hat bao ngoai a) b) C)

thanh phan hoat tinh 0,1% 5% 15%
axit silixic phan tan t6t 0,9% 2% 2%
chét mang vé co 99,0% 93% 83%

(duong kinh 0,1-1mm)
vi dy, CaCOs; hodc SiO,

Hoa tan thanh phan hoat tinh trong metylen clorua va diing cho chit mang bing
cach phun, va sau d6 1am bay hoi dung méi trong chan khong.

F5. Hat bao ngoai a) b) c)

thanh phin hoat tinh 0,1% 5% 15%
polyetylen glycol MW 200 1,0% 2% 3%
axit silixic phén tan tot 0,9% 1% 2%
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chét mang v co 98,0% 92% 80%
(duong kinh 0,1-1mm)
vi du, CaCO; hoic SiO,

Thanh phan hoat tinh d3 nghién min dugc ding gidng nhau, trong thiét bi tron, cho
chit mang 1am w6t bang polyetylen glycol. Hat bao ngoai khong bui thu dugc theo cach

nay.

F6. Hat ép dun a) b) c) d)
thanh phan hoat tinh 0,1% 3% 5% 15%
natri lignosulfonat 1,5% 2% 3% 4%
carboxymetylxenluloza 1,4% 2% 2% 2%
cao lanh 97,0% 93% 90% 79%

Tron va nghién thanh phan hoat tinh vé6i t4 dugc, va lam wét hdn hop bang nude.

Ep hdn hop va sau d6 1am khd trong dong khi.

F7. Bui a) b) c)

thanh phan hoat tinh 0,1% 1% 5%
bot talc 39,9% 49% 35%
cao lanh 60,0% 50% 60%

Bui chuan bj sin d& dung thu dugc bing cach tron thanh phin hoat tinh véi chat
mang va nghién hdn hop trong thiét bi nghién thich hop.

F8. Huyén phu dam dic a) b) c) d)
thanh phin hoat tinh 3% 10% 25% 50%
etylen glycol 5% 5% 5% 5%
nonylphenol polyglycol ete - 1% 2% -
(15mol etylen oxit)

natri lignosulfonat 3% 3% 4% 5%
carboxymetylxenluloza 1% 1% 1% 1%
37% dung dich formaldehyt trong nuwde 0,2% 0,2% 0,2% 0,2%
nhil trong dau silicon 0,8% 0,8% 0,8% 0,8%
nudc 87% 79% 62% 38%

Tron k¥ thanh phﬁn hoat tinh da nghién min v6i ta duge, thu duoc huyén phu dam
dic tir huyén phi chira ndng d6 mong mudn bét ky c¢6 thé thu dugc bang cach pha lodng

v6i nude.

-43-



19590

Séang ché @& cap dén phwong phap phong trir thuc vét bao gdm dung lwong c6 hiéu
qua diét co cua hop chét c6 cong thire (I) cho thuc vat hodc noi cé thyc vat nay.

Sang ché ciing d& cdp dén phuong phap trc ché sw phat trién thuc vat bao gdm
dung lugng cé hi¢u qua di¢t co cua hop chét ¢6 cong thirc (I) cho thuc vat hoic noi ¢6

thuc vat nay.

Sang ché ciing dé cap dén phuong phap phong trir ¢6 chon loc ¢ va cd dai cho cay
trdng hiru ich bao gdm dung luogng c6 hiéu qua diét co ciia hop chit cé cong thirc (I) cho
ciy trong hitu ich hodc noi cdy trong ndy sinh trudng hodc dién tich trdng trot.

Cay trong hitu ich, trong d6 ché phdm theo sang ché c6 thé dugc sir dung cho cay
lau ndm, nhu cay hg cam, cdy nho, qua hach, dau co, dau dliu, qua tdo, qua c6 hat cing va
cao su, va cay tréng thuong nién, nhu ngii ce, vi du, lda mach va laa my, bong, déu hat
cai, ngd, lua gao, ddu tuong, cua cai dudng, mia, cdy hudéng dwong, ciy trang tri va rau,

“déc biét 14 ngili coc, ngd va dau tuong.

Co va co dai cAn phong trir c¢6 thé 13 cac loai cd mdt 14 mim, vi du, Agrostis,
Alopecurus, Avena, Bromus, Cyperus, Digitaria, Echinochloa, Lolium, Monochoria,
Rottboellia, Sagittaria, Scirpus, Setaria, Sida va Sorghum, va cac loai co hai 14 mam, vi
du, Abutilon, Amaranthus, Chenopodium, Chrysanthemum, Galium, Ipomoea,

Nasturtium, Sinapis, Solanum, Stellaria, Veronica, Viola va Xanthium.

Cay trong nén dugc hidu 13 bao gdm cic cy trong c6 kha ning chéng chiu cht
diét ¢ hodc céc loai chit diét co (vi dy, chét trc ché auxin hodc chit &c ché ALS-, chét (e
ché GS-, chit e ché EPSPS-, chit trc ché PPO- va chit wc ché HPPD-) nho céc phuong
phép gdy giéng hoic bang k¥ thuét di truyén théng thudng. Vi du v& cay trdng c6 kha
ning chéng chiu imidazolinon, vi du, imazamox, bing phwong phép gy gidng thong
thudng 13 cdy cdi mua hé Clearfield® (canola). Vi du vé cay trong c¢6 kha niang chéng
chiu chat diét co bang ky thuat di truyén bao gdm, vi du, cic gidng ngd khang glyphosat
va glufosinat c6 ban ngoai thi truong véi tén thwong mai 1a RoundupReady® va
LibertyLink®.

Cay trdng ciing c6 thé duoc hiéu 13 cac cdy trdng c6 kha ning khéng con trung c6
hai nhd céc k¥ thuat di truyén, vi du, ngd Bt (khang sau duc than & ngd chau Au), bong Bt
(khang mot cdy bong) va khoai tiy Bt (khang bo cénh ciing Colorado). Céc vi du vé ngd
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Bt 1a ngd lai Bt 176 cia NK® (Syngenta Seeds). Poc td Bt 1a protein duoc hinh thanh tu
nhién nhd vi khudn dit Bacillus thuringiensis. Vi du vé doc td, hodc thuc vat chuyén gen
c6 kha ning tdng hop cac doc t6 nay, dugc md ta trong EP-A-451 878, EP-A-374 753,
WO 93/07278, WO 95/34656, WO 03/052073 va EP-A-427 529. Cac vi du vé thuc vat
chuyén gen chita mot hodc nhiéu gen ma hoéa tinh khang diét con tring va biéu hién mot
hodc nhidu doc t6 1a KnockOut® (ngd), Yield Gard® (ngd), NuCOTIN33B® (bong),
Bollgard® (bdng), NewLeaf® (khoai tdy), NatureGard® va Protexcta®. Cay trong hoic
vat liéu hat cua ching c6 thé khang chit diét c6 va khang lai sy x4m hai cia con tring
cuing luc (chuyén gen xé&p chdng-stacked transgenic event). Vi du, hat ¢6 thé c6 kha ning
biéu hién protein Cry3 diét con trung trong khi cing lic 6 chdng chiu glyphosat.

Cay trdng ciing c6 thé dugc hiéu 13 ciy trdng thu dugc bing céc phuong phap giy
gibng hodc ky thuat di truyén théng thudng va mang cic tinh trang san phdm (vi dy, d6 6n
dinh bao quan dugc cai thién, gia tri dinh dudng cao hon va huong vi dugc cai thién).

Dién tich trdng trot bao gdm dat c6 ciy trdng va dat dy dinh trdng cdy. Hop chit
theo sang ché c6 thé duge ding trude khi ¢ moc (xir 1y trude khi xut hién c6) hodc sau
khi c6 moc (xir Iy sau khi xut hién co), va dic biét c6 hiéu qua néu ding sau khi xut

hién co.

Hop chét ¢6 cong thirc (I) theo sang ché ciing c6 thé dwoc sir dung két hop véi mot
hodc nhiéu chat diét cé khac. Cu thé 13, cdc hdn hop sau ciia hop chét ¢ cong thic (I) 1a

quan trong:

Hbn hop cia hop chit c6 cong thirc (I) va auxin tdng hop (vi du, hop chit c6 cong
thirc (I) + clopyralid (162), hop chét ¢ cong thire (I) + 2,4-D (211), hop chét ¢ cong
thic (I) + dicamba (228), hop chét ¢ cong thirc (I) + diphenamit (274), hop chit c6 cong
thire (I) + MCPA (499), hop chit c6 cong thirc (I) + quinclorac (712), hodc hop chét c6
cong thuc (I) + aminopyralid (CAS RN 150114-71-9)).

Hdn hop clia hop chit c6 cong thire (I) va diflufenzopyr (252).

Hdn hop clia hop chat ¢6 cong thirc (I) va axetanilit (vi du, hop chit c6 cong thuc
(I) + axetoclo (5), hgp chit c6 cong thirc (I) + dimetenamit (260), hop chit c6 cong thic
(I) + metolaclo (548), hop chit ¢6 cong thirc (I) + S-metolaclo (549), hodc hop chét c6
cong thirc (I) + pretilaclo (656)).
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Hdn hop ctia hop chit c¢6 cong thirc (I) va flamprop-M (355).
Hn hop cta hop chit ¢ cong thirc (I) va flufenacet (BAY FOE 5043) (369).
Hon hop cuia hop chét c¢6 cong thire (I) va pyroxasulfon (CAS RN 447399-55- 5).

Hdn hop cia hop chit c6 cong thirc (I) va chét tc ché HPPD (vi du, hop chét c6
cong thie (I) + isoxaflutol (479), hop chét ¢é cong thirc (I) + mesotrion (515), hop chét
c6 cong thic (I) + pyrasulfotol (CAS RN 365400-11-9), hop chét c6 cong thirc (I) +
sulcotrion (747), hop chét c6 cong thirc (I) + tembotrion (CAS RN 335104-84-2), hop
chét c6 cong thirc (I) + topramezon (CAS RN 210631-68-8), hop chit cé cong thie (I) +
4-hydroxy-3-[[2-[(2-metoxyetoxy)metyl]-6-(triflometyl)-3-pyridinyl]-carbonyl]-
bixyclo[3.2.1]oct-3-en-2-on (CAS RN 352010-68-5), hodc hop chét ¢6 cong thic (I) + 4-
hydroxy-3-[[2-(3-metoxypropyl)-6-(diflometyl)-3-pyridinyl]-carbonyl]-bixyclo[3.2.1]oct-
3-en-2-on (CAS RN 894355-80-7)).

Hdn hop cta hop chét ¢6 cong thirc (I) va triazin (vi du, hop chét ¢6 cong thirc (I)
+ atrazin (37), hoic hop chit c6 cong thirc (I) + terbutylazin (775)).

Hdn hop cta hop chét cé cong thirc (I) va triazin va chét &c ché HPPD (vi du, hop
chit ¢6 cong thic (I) + triazin + isoxaflutol, hgp chit c6 cong thic (I) + triazin +
mesotrion, hop chét c6 cong thirc (I) + triazin + pyrasulfotol, hop chit ¢ cong thire (I) +
triazin + sulcotrion, hop chét ¢é cong thirc (I) + triazin + tembotrion, hop chét ¢6 cong
thirc (I) + triazin + topramezon, hop chit c6 céng thirc (I) + triazin + 4-hydroxy-3-[[2-[(2-
metoxyetoxy)-metyl]-6-(triflo-metyl)-3-pyridinyl]carbonyl]-bixyclo[3.2.1]oct-3-en-2-on,
hodc hop chit ¢6 cong thirc (I) + triazin + 4-hydroxy-3-[[2-(3-metoxypropyl)-6-(diflo-
metyl)-3-pyridinyl]carbonyl]-bixyclo[3.2.1]oct-3-en-2-on).

Hdn hop cua hop chit c¢6 cong thire (I) va glyphosat (419).

Hdn hop ciia hop chét c6 cong thirc (I) va glyphosat va chét &c ché HPPD (vi du,
hop chit c¢6 cong thie (I) + glyphosat + isoxaflutol, hop chit c6 cong thire (I) + glyphosat
+ mesotrion, hop chét cé cong thirc (I) + glyphosat + pyrasulfotol, hop chit c6 cong thirc
(I) + glyphosat + sulcotrion, hgp chét ¢6 cong thirc (I) + glyphosat + tembotrion, hop chit
c¢6 cong thic (I) + glyphosat + topramezon, hop chit c6 cong thirc (I) + glyphosat + 4-
hydroxy-3-[[2-[(2-metoxyetoxy)metyl]-6-(triflometyl)-3-pyridinyl]carbonyl]-
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bixyclo[3.2.1]oct-3-en-2-on, hoic hop chit ¢ cong thirc (I) + glyphosat + 4-hydroxy-3-
[[2-(3-metoxypropyl)-6-(diflometyl)-3- pyridinyl]carbonyl]-bixyclo[3.2.1]oct-3-en-2-on).

Hdn hop cua hop chét ¢ cong thirc (I) va glufosinat-amoni (418).

Hdn hop ctia hop chét c6 cong thirc (I) va glufosinat-amoni va chét wc ché HPPD
(vi du, hop chét c6 cong thirc (I) + glufosinat-amoni + isoxaflutol, hop chét c6 cong thirc
(I) + glufosinat-amoni + mesotrion, hop chit c6 céng thire (I) + glufosinat-amoni +
pyrasulfotol, hop chét c6 cong thirc (I) + glufosinat-amoni + sulcotrion, hop chét c6 cong
thie (I) + glufosinat-amoni + tembotrion, hop chét c¢6 coéng thirc (I) + glufosinat-amoni +
topramezon, hop chit cé cong thirc (I) + glufosinat-amoni + 4-hydroxy-3-[[2-[(2-metoxy-
etoxy)metyl]-6-(triflometyl)-3-pyridinyl]carbonyl]-bixyclo[3.2.1]oct-3-en-2-on, hodc hgp
chit c6 cong thac (I) + glufosinat-amoni + 4-hydroxy-3-[[2-(3-metoxypropyl)-6-
“(diflometyl)-3-pyridinyl]carbonyl]-bixyclo[3.2.1]oct-3-en-2-on).

Hbn hop ctia hop chit c6 cong thire (I) va chit e ché ALS hoic AHAS (vi du, hop
chét c6 cong thirc (I) + bensulfuron-metyl (64), hop chit c6 cong thirc (I) + clorimuron-
etyl (135), hop chét c6 cong thire (I) + cloransulam-metyl (164), hop chét ¢ cong thirc (I)
+ fiorasulam (359), hop chét ¢ cong thirc (I) + flucarbazon-natri (364), hop chit c6 cong
thire (I) + imazamox (451), hop chit c6 cong thirc (I) + imazapyr (453), hop chét c6 cong
thie (I) + imazethapyr (455), hop chét c6 cong thirc (I) + iodosulfuron-metyl-natri (466),
hop chédt ¢6 cong thic (I) + mesosulfuron-metyl (514), hop chit c6 cong thic (I) +
nicosulfuron (577), hop chit ¢6 cong thirc (I) + penoxsulam (622), hop chit c6 cong thirc
(I) + pyroxsulam (triflosulam) (CAS RN 422556-08-9), hop chét c¢6 cong thuc (I) +
thifensulfuron-metyl (thiameturon-metyl) (795), hop chit c6 cong thic (I) + triasulfuron
(817), hop chét c¢6 cong thirc (I) + tribenuron-metyl (822), hop chét c6 cong thic (I) +
trifloxysulfuron-natri (833), hop chit c¢6 cong thirc (I) + axit thiencarbazon (4-[(4,5-
dihydro-3-metoxy-4-metyl-5-oxo-1H-1,2,4-triazol-1-yl)carbonylsulfamoyl]-5-
metylthiophen-3-carboxylic, BAY636)), hoic hop chit c6 cong thirc (I) + thiencarbazon-
metyl (metyl 4-[(4,5- dihydro-3-metoxy-4-metyl-5-oxo-1H-1,2,4-triazol-1-
yl)carbonylsulfamoyl]-5-metylthiophen-3-carboxylat, CAS RN 317815-83-1, BAY636-
metyl)).

Hon hop cia hop chét ¢ cong thirc (I) va chit e ché PPO (vi dy, hop chit c6
cong thire (I) + axiflofen-natri (7), hop chit c¢6 cong thirc (I) + butafenaxil (101), hop chét
¢6 cong thirc (I) + carfentrazon-etyl (121), hop chit c6 cong thirc (I) + xinidon-etyl (152),
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hop chit ¢6 cong thie (I) + flumioxazin (376), hop chét co cong thic (I) + fomesafen
(401), hop chét c6 cong thirc (I) + lactofen (486), hodc hop chit c6 cong thire (I) + etyl
este cua axit [3-[2-clo-4-flo-5-(1-metyl-6-triflometyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-3-yl)phenoxy]-2-pyridyloxy]axetic) (CAS RN 353292-31-6)).

Hbn hop ciia hop chét c6 cong thirc (I) va chét rc ché ACCaza (vi du, hop chit c6
cong thirc (I) + butroxydim (106), hop chét cé cong thirc (I) + clethodim (155), hop chét
¢ cong thirc (I) + clodinafop-propargyl (156), hop chat cé cong thirc (I) + xycloxydim
(190), hgp chat c6 cong thirc (I) + xyhalofop-butyl (195), hop chét ¢6 cong thirc (I) +
diclofop-metyl (238), hop chit c6 cong thirc (I) + fenoxaprop-P-etyl (339), hop chét c6
“cong thire (I) + fluazifop-butyl (361), hop chit c6 cong thirc (I) + fluazifop-P-butyl (362),
hop chét cé cong thire (I) + haloxyfop (427), hop chit ¢6 cong thirc (I) + haloxyfop-P
(428), hop chét c6 cong thirc (I) + propaquizafop (670), hop chit c¢6 cong thirc (I) +
quizalofop (717), hop chit ¢6 cong thirc (I) + quizalofop-P (718), hop chit ¢6 cong thirc
(I) + sethoxydim (726), hop chét c6 cong thirc (I) + tepraloxydim (771), hop chét c6 cong
thire (I) + tralkoxydim (811)), hodc hop chit c6 cong thirc (I) + pinoxaden (CAS RN
243973-20-8).

Hdn hop cua hop chét ¢6 cong thirc (I) va prosulfocarb (683), hodc hop chét ¢
cong thic (I) véi tri-alat (816).

Hdn hop ctia hgp chét ¢6 cong thire (I) va bromoxynil (95), hop chit c6 cong thirc
(I) véi cloridazon (134), hop chit c6 cong thie (I) v6i clotoluron (143), hop chét ¢ cong
thirc (I) véi diuron (281), hodc hgp chét ¢ cong thirc (I) véi metribuzin (554).

Hbn hop cta hop chit c¢6 cong thirc (I) va clomazon (159), hop chét c6 cong thirc
(I) véi diflufenican (251), hop chit c¢6 cong thire (I) v6i flocloridon (389), hodc hop chét
c6 cong thirc (I) vai flurtamon (392).

Hon hop ciia hop chit c6 cong thie (I) va pendimethalin (621) hodc hop chit c6
cdng thirc (I) vdi trifluralin (836).

Hdn hop cua hop chit c6 cong thire (I) va difenzoquat metilsulfat (248).
Hbn hop ciia hop chit c6 cong thire (I) va diquat dibromua (276).

Hon hop cua hop chit ¢ cong thie (I) va thude diét co manh diclorua (614).
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Céc thanh phan tron 13n cta hop chit c¢6 cong thire (I) ciing c6 thé & dang este hoac
mudi, nhu néu trong The Pesticide Manual, ban 13" (BCPC), 2003. Tham khao
glufosinat-amoni cling 4p dung véi glufosinat, tham khao cloransulam-metyl ciling ap
dung v6i cloransulam, tham khao dimetenamit cling 4p dung véi dimetenamit-P, tham
khao flamprop-M ciing 4p dung véi flamprop, va tham khao pyrithiobac-natri cling ap
dung véi pyrithiobac, .v.v.

Ty 18 tron cta hop chat c6 cong thire (I) véi thanh phén tron tét hon 12 nim trong
khoang tir 1:100 dén 1000:1.

Hon hop c6 thé dugc st dung thuén lgi & cac dang ché phém néu trén (trong do6
"thinh phan hoat tinh" 13 hdn hop twong tng cta hop chit ¢6 cong thirc (I) va thanh phin

tron).

Ngoai ra, mot hogc nhidu chit diét c6 hodc chat didu chinh ting trwdng cdy trdng
sau c6 thé dugc sir dung két hop véi hop chét ¢6 cong thirc (I) theo sang ché hoic két hop
v6i hon hop nhu md ta & trén: aclonifen (8), acrolein (10), alaclo (14), aloxydim (18),
ametryn (20), amicarbazon (21), amidosulfuron (22), aminoxyclopyraclo (CAS RN
858956-08-8), amitrol (aminotriazol) (25), amoni sulfamat (26), anilofos (31), asulam
(36), aviglyxin (39), azafenidin (CAS RN 68049-83-2), azimsulfuron (43), BAS 800H
(CAS RN 372137-35-4), beflubutamit (55), benazolin (57), bencarbazon (CAS RN
173980-17-1), benfiuralin (59), benfuresat (61), bensulit (65), bentazon (67),
benzfendizon (CAS RN 158755-95-4), benzobixyclon (69), benzofenap (70), bilanafos
(bialaphos) (77), bispyribac-natri (82), borax (86), bromaxil (90), bromobutit (93),
bromofenoxim (CAS RN 13181-17-4), butaclo (100), butamifos (102), butralin (105),
butylat (108), cafenstrol (110), carbetamit (117), clobromuron (CAS RN 13360-45-7),
cloflurenol-metyl (133), axit cloaxetic (138), clopropham (144), closulfuron (147),
clothal-dimetyl (148), xinmetylin (153), xinosulfuron (154), clomeprop (160), cumyluron
'(180), xyanamit (182), xyanazin (183), xyclanilit (186), xycloat (187), xyclosulfamuron
(189), daimuron (213), dalapon (214), dazomet (216), desmedipham (225), desmetryn
(CAS RN 1014-69-3), diclobenil (229), dicloprop (234), dicloprop-P (235), diclosulam
(241), dimefuron (256), dimepiperat (257), dimetaclo (258), dimetametryn (259),
dimethipin (261), axit dimetylarsinic (264), dinitramin (268), dinoterb (272), dipropetryn
(CAS RN 4147-51-7), dithiopyr (280), DNOC (282), DSMA (CAS RN 144-21-8),
endothal (295), EPTC (299), esprocarb (303), etalfluralin (305), etametsulfuron-metyl
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(306), ethephon (307), etofumesat (311), etoxyfen (CAS RN 188634-90-4), etoxyfen-etyl
(CAS RN 131086-42-5), etoxysulfuron (314), etobenzanit (318), fentrazamit (348), sét
sulfat (353), flazasulfuron (356), fluazolat (isopropazol) (CAS RN 174514-07-9),
fluxetosulfuron (CAS RN 412928-75-7), flucloralin (365), flufenpyr-etyl (371),
flumetralin  (373), flumetsulam (374), flumiclorac-pentyl (375), flumipropyn
(flumipropin) (CAS RN 84478-52-4), flometuron (378), floglycofen-etyl (380), flupoxam
(CAS RN 119126-15-7), flupropaxil (CAS RN 120890-70-2), flupropanat (383),
flupyrsulfuron-metyl-natri (384), flurenol (387), fluridon (388), floxypyr (390),
fluthiaxet-metyl (395), foramsulfuron (402), fosamin (406), halosulfuron-metyl (426),
HC-252 (429), hexazinon (440), imazametabenz-metyl (450), imazapic (452), imazaquin
(454), imazosulfuron (456), indanofan (462), ioxynil (467), isoproturon (475), isouron
(476), isoxaben (477), isoxaclotol (CAS RN 141112-06-3), isoxapyrifop (CAS RN
87757-18-4), karbutilat (482), lenacil (487), linuron (489), MCPA-thioetyl (500), MCPB
(501), mecoprop (503), mecoprop-P (504), mefenaxet (505), mefluidide (507), metam
(519), metamifop (mefluoxafop) (520), metamitron (521), metazaclo (524),
metabenzthiazuron (526), metazol (CAS RN 20354-26-1), axit metylarsonic (536), 1-
metylxyclopropen (538), metyldymron (539), metyl isothioxyanat (543), metobenzuron
(547), metobromuron (CAS RN 3060-89-7), metosulam (552), metoxuron (553),
metsulfuron-metyl (555), MK-616 (559), molinat (560), monolinuron (562), MSMA
(CAS RN 2163-80-6), naproanilit (571), napropamit (572), naptalam (573), neburon
(574), nipyraclofen (CAS RN 99662-11-0), n-metyl-glyphosat, axit nonanoic (583),
norflurazon (584), axit oleic (axit béo) (593), orbencarb (595), orthosulfamuron (CAS RN
213464-77-8), oryzalin (597), oxadiargyl (599), oxadiazon (600), oxasulfuron (603),
oxaziclomefon (604), oxyflofen (610), pebulat (617), pentaclophenol (623), pentanoclo
(624), pentoxazon (625), pethoxamit (627), ddu mo (628), phenmedipham (629), picloram
(645), picolinafen (646), piperophos (650), primisulfuron-metyl (657), prodiamin (661),
profluazol (CAS RN 190314-43-3), profoxydim (663), prohexadion canxi (664),
prometon (665), prometryn (666), propaclo (667), propanil (669), propazin (672),
propham (674), propisoclo (667), propoxycarbazon-natri (procarbazon-natri) (679),
propyzamit (681), prosulfuron (684), pyraclonil (pyrazogyl) (CAS RN 158353-15-2),
pyraflufen-etyl (691), pyrazolynat (692), pyrazosulfuron-etyl (694), pyrazoxyfen (695),
pyribenzoxim (697), pyributicarb (698), pyridafol (CAS RN 40020-01-7), pyridat (702),
pyriftalid (704), pyriminobac-metyl (707), pyrimisulfan (CAS RN 221205-90-9),
pyrithiobac-natri (709), quinmerac (713), quinoclamin (714), rimsulfuron (721),
sequestren, siduron (727), simazin (730), simetryn (732), natri clorat (734), sulfentrazon

-50-



19590

(749), sulfometuron-metyl (751), sulfosat (CAS RN 81591-81-3), sulfosulfuron (752),
axit sulfuric (755), nhya duong (758), TCA-natri (760), tebutam (CAS RN 35256-85-0),
tebuthiuron (765), tefuryltrion (CAS RN 473278-76-1), terbacil (772), terbumeton (774),
terbutryn (776), thenylclo (789), thidiazimin (CAS RN 123249-43-4), thiazaflon (CAS
RN 25366-23-8), thiazopyr (793), thiobencarb (797), tiocarbazil (807), triaziflam (819),
triclopyr (827), trietazin (831), triflusulfuron-metyl (837), trihydroxytriazin (CAS RN
108-80-5), trinexapac-etyl (CAS RN 95266-40-3), tritosulfuron (843), N-[(1R,2S5)-2,6-
dimetyl-2,3-dihydro-1H-inden-1-yl]-6-(1-floetyl)-1,3,5-triazin-2,4-diamin =~ (CAS RN
950782-86-2), 1-(2-clo-6-propylimidazo[1,2-b]pyridazin-3-ylsulfonyl)-3-(4,6-
dimetoxypyrimidin-2-yl)ure (CAS RN 570415-88-2), va 5-(2,6-diflo-benzyloxymetyl)-5-
metyl-3-(3-metyl-thiophen-2-yl)-4,5-dihydro-isoxazol (CAS RN 403640-27-7).

Céc thanh phan tron ciia hop chit c6 cong thirc (I) ciing ¢ thé & dang este hoic
mudi, nhu néu trong, vi du, The Pesticide Manual, ban 130 (BCPC), 2003. Tham khao
axiflofen-natri cling 4p dung véi axiflofen, va tham khao bensulfuron-metyl ciing ap dung
vO1i bensulfuron, .v.v.

Ty 1& tron cta hop chét ¢6 cong thire (I) v6i thanh phan trén t6t hon 14 nim trong
khoang tir 1:100 dén 1000:1.

Hon hop duge sir dung thuan loi & dang ché phim néu trén (trong d6 "thanh phin
hoat tinh" 12 hdn hop tuong @ng ctia hop chét c6 cong thirc (I) véi thanh phn tron).

Hop chit c6 cong thire (I) theo sang ché c6 thé duge st dung két hop v6i mét hodc
nhiéu chét an toan. Tuong tw nhu vy, hdn hop ciia hop chét c6 cong thuc (I) theo sang
ché v6i mot hodc nhidu chét diét ¢ khac ciing ¢6 thé dugc st dung két hop véi mét hodc
nhiéu chét an toan. Thuét ngit "chét an toan" st dung & diy nghia 13 hoa chit ma khi st
dung két hop vdi chét diét co lam giam tic dung khong mong mudn cia chit diét co 1én
sinh vat khong cin tiéu diét, vi du, chit an toan bao vé cAy trong tranh dugc tdn hai do
chit diét c6 gdy ra nhung khong ngin chit diét c6 diét co dai. Cac chét an toan c6 thé AD-
67 (11), benoxacor (63), cloquintoxet-mexyl (163), xyometrinil (CAS RN 78370-21-5),
xyprosulfamit (CAS RN 221667-31-8), diclomit (231), dixyclonon (CAS RN 79260-71-
2), fenclorazol-etyl (331), fenclorim (332), flurazol (386), fluxofenim (399), furilazol
(413) chat dong phin R tuong Ung, isoxadifen-etyl (478), mefenpyr-dietyl (506), 2-
metoxy-N-[[4-[[(metylamino)carbonyl]amino]-phenyl]sulfonyl]-benzamit (CAS RN
129531-12-0), anhydrit naphtalic (CAS RN 81- 84-5), va oxabetrinil (598). Pugc vu tién
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dic biét 1a hdn hop cia hop chét c6 cong thirc (I) va benoxacor va hdn hop ctia hop chit
c6 cong thuc (I) va cloquintoxet-mexyl.

Chét an toan ciia hop chit c6 cong thire (I) ciing c6 thé & dang este hoic mudi, nhu
néu trong The Pesticide Manual, ban 13™ (BCPC), 2003. Tham khao cloquintoxet-mexyl
cling 4p dung vdi cloquintoxet, va tham khao fenclorazol-etyl ciling 4p dung véi
fenclorazol, .v.v.

T6t hon 14 ty 18 tron cia hop chit c6 cong thirc (I) voi chit an toan 13 nim trong
khoang tir 100:1 dén 1:10, dac biét 1a tir 20:1 dén 1:1.

Hdn hop c6 thé duge sir dung thudn loi trong cac ché phim néu trén (trong do6
"thanh phin hoat tinh" 13 hdn hop twong tng cta hop chit c6 cong thire (I) véi chit an
toan). C6 kha ning chit an toan va hop chét c6 cong thirc (I) va mot hodc nhidu (cac) chit
diét co bd sung, néu c6 thé, duoc dung d(“)ﬂg thoi. Vi du, chét an toan, hop chét co cong
thire (I) va mét hodc nhidu (cac) chit diét co bd sung, néu c6 thé, c6 thé dung cho ving
trdng cdy trudc khi ndy mam hoic ¢ thé dung cho cy trong sau khi nay mam. Ciing c6
kha niing chit an toan va hop chit c6 cong thirc (I) va mot hodic nhidu (cac) chit diét co
bd sung, néu c6 thé, duoc dung 1an lugt. Vi du, chit an toan c6 thé dwgce dung trude khi
gieo hat nhw cach xir Iy hat va hop chit c6 cong thirc (I) va mot hodic nhiéu chit diét co bd
sung, néu co thé, c6 thé duge dung cho ving trong cdy trude khi ndy mam hoic c6 thé

ding cho cdy trdng sau khi nay mam.

Hbn hop duge wu tién clia hop chit ¢ cong thirc (I) voi cac chét diét co va chit an
toan khac bao gdm:

Hdn hop ctia hop chit c6 cong thire (I) va S-metolaclo va chét an toan, cu thé 1a
benoxacor.

Hdn hop cia hop chit ¢ cong thirc (I) va isoxaflutol va chét an toan.
Hdn hop ctia hop chit c6 cong thirc (I) va mesotrion va chét an toan.
Hdn hop ctia hop chit ¢6 cong thic (I) va sulcotrion va chit an toan.

Hon hop ciia hop chit ¢ cong thire (I) va triazin va chét an toan.
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Hbn hop cua hop chit ¢ cong thire (I) va triazin va isoxaflutol va chit an toan.
Hdn hop cia hop chét c6 cong thire (I) va triazin va mesotrion va chét an toan.
Hdn hop cia hop chét c6 cong thire (I) va triazin va sulcotrion va chét an toan.
Hdn hop cia hop chét c6 cong thire (I) va glyphosat va chét an toan.

Hdn hop ctia hop chét c6 cong thie (I) va glyphosat va isoxaflutol va chit an toan.
Hdn hop cuia hop chét c6 cong thirc (I) va glyphosat va mesotrion va chat an toan.
Hbn hop ctia hop chét c6 cong thire (I) va glyphosat va sulcotrion va chat an toan.
Hbn hop ctia hgp chit c6 cong thire (I) va glufosinat-amoni va chét an toan.

Hbn hop ciia hop chét ¢ cong thire (I) va glufosinat-amoni va isoxaflutol va chét

an toan.

Hdn hop ciia hop chét c6 cong thirc (I) va glufosinat-amoni va mesotrion va chét
an toan.

Hbn hop cua hop chét c¢6 cong thirc (I) va glufosinat-amoni va sulcotrion va chit
an toan.

Hon hop cua hop chit c6 cong thire (I) va florasulam va chét an toan, cu thé 1a

cloquintoxet-mexyl .

Hon hop cua hop chit c6 cong thirc (I) va clodinafop-propargyl va chét an toan, cu

thé 13 cloquintoxet-mexyl.

Hon hop cta hop chit ¢6 cong thirc (I) va pinoxaden va chét an toan, cu thé 1a
cloquintoxet-mexyl.

Hon hop ctia hop chit cé cong thirc (I) va bromoxynil va chét an toan, cu thé 1a

cloquintoxet-mexyl.

Cac vi du sau minh hoa, nhung khong lam giéi han, sang che.
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Vi du di€u ché

Céc chir viét tit sau dugc sir dung trong phan nay: s = mitc don; bs = mirc don mo
rong; d = mic d6i; dd = muc d6i kép; dt = muc ba kép; t = mirc ba, tt = muirc ba ba lan, q
= mutc bdn, sept = mirc bay; m = muic bdi; Me = metyl; Et = etyl; Pr = propyl; Bu = butyl.

1. Céc phéan g thé hién trong so d6 1
Vi du 1.1: Diéu ché metyl este cia axit 2-amino-nicotinic
o 0

OH _ MesSICHN, oMe

X X
—
N NH N/

2 NH

2

Thém dung dich chia (trimetylsilyl)-diazometan (3,625ml) (2M trong dietylete)
vao dung dich chira axit 3-amino-pyridin-2-carboxylic (1g) trong metanol (8ml) va toluen
(10ml), trong khi quyén nito. Khi sy siii bot ciia phan ng giam, thém mot phan khéc
chira (trimetylsilyl)diazometan (3,625ml) (2M trong dietylete) vao. Khudy hén hop phan
ting & nhiét d6 mdi trudng trong 20 gid. Lam ngimg phan Gng bing cach thém axit axetic
(0,2ml). C6 dic hdn hop va tach phan con lai gitta diclometan va kali carbonat trong nudc
(5% trong lugng). Tach cac pha va chiét pha trong nuéc bing diclometan. Lam khé dich
chiét hiru co gom dugc qua magie sulfat va c6 dic thu dugc metyl este cla axit 2-amino-
nicotinic 13 chit rin mau vang nhat (968mg). 1H-NMR (400MHz, CDCL;): 8,21-8,23 (m,
1H), 8,12-8,14 (m, 1H), 6,61-6,64 (m, 1H), 3,89 (s, 3H) ppm.

Diéu ché cac hop chét sau bing cach sit dung quy trinh twong tu.

Metyl este cua axit 2-amino-6-clo-nicotinic. IH-NMR (400MHz, CDCl;): 8,3-8,05
(d, 1H), 6,59-6,61 (d, 1H), 3,88 (s, 3H) ppm.

Metyl este cta axit 3-amino-pyridin-2-carboxylic. IH-NMR (400MHz, CDCl;):
8,07-8,08 (m, 1H), 7,21-7,24 (m, 1H), 7,04-7,07 (m, 1H), 5,76 (bs, 2H), 3,98 (s, 3H),
ppm.

Vi du 1.2: Piéu ché metyl este cua axit 2-[2-(2,4-diclo-phenyl)-axetylamino]-nicotinic
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1) (cocl),

.CO_Me .
cl DMF | X 2
i N NH c
. CO,Me
HO™ . 2) I X 2
Cl = O
N~ “NH, : ol
DMAP, pyridin

Thém nho giot oxalyl clorua (0,14ml) vao dung dich chira axit (2,4-diclo-phenyl)-
axetic (270mg) trong diclometan (10ml) & nhiét d0 moi trwdong. Thém mdt giot N,N-
dimetylformamit ("DMF") vao dé khoi mao phan tng. Khudy hdn hop phan tmg & nhiét
d6 mdi trudng trong 2 gid. C6 dic hdn hop phan tng thu duge diu khong mau, hoa tan
diu nay trong diclometan (3ml). Cho nhé giot thé vin dugc lam mat (-5°C) chira metyl
este clia axit 2-amino-nicotinic (200mg) (vi du, 1.1), 4-dimetylaminopyridin ("DMAP")
(32mg) va pyridin (0,19ml) trong diclometan (5ml) vao hén hop. Lam 4m hdn hop phan
tmg dén nhiét 46 moi trudng va khudy & nhiét dd méi trudng trong 16 gidr. Tach hdn hop
phan Gng giita diclometan va axit clohydric trong nugc (2M). Téch cac pha. Lam kho 16p
hiru co qua magie sulfat va ¢6 dic. Tinh ché phan con lai bing sic ky cot trén silicagel
(rira giai: ty 16 axeton/iso-hexan 13 tir 1:9 dén 2:8) thu dwgc metyl este cua axit 2-[2-(2,4-
diclo-phenyl)-axetylamino]-nicotinic 13 chit gébm mau vang nhat (197mg). 1H-NMR
(400MHz, CDCl;): 10,81 (bs, 1H), 8,59-8,60 (m, 1H), 8,29-8,31 (m, 1H), 7,42-7,44 (m,
1H), 7,34-7,36 (m, 1H), 7,23-7,27 (m, 1H), 7,07-7,11 (m, 1H), 4,08 (s, 2H), 3,90 (s, 3H)
ppm.

Diéu ché cac hop chit sau bing quy trinh tuong tu.

Metyl este cua axit 2-[2-(2,6-diclo-phenyl)-axetylamino]-nicotinic. 1H-NMR
(400MHz, CDCl;): 10,74 (bs, 1H), 8,59-8,61 (m, 1H), 8,28-8,31 (m, 1H), 7,33-7,38 (m,
2H), 7,19-7,23 (m, 1H), 7,06-7,09 (m, 1H), 4,41 (s, 2H), 3,89 (s, 3H) ppm.

Metyl este cua axit 2-[2-(2-triflometoxy-phenyl)-axetylamino]-nicotinic. 1H-NMR
(400MHz, CDCl;): 10,76 (bs, 1H), 8,57-8,59 (m, 1H), 8,27-8,29 (m, 1H), 7,46- 7,48 (m,
1H), 7,26-7,36 (m, 3H), 7,05-7,09 (m, 1H), 4,03 (s, 2H), 3,88 (s, 3H) ppm.

Metyl este cua axit 2-[2-(2-clo-3,6-diflo-phenyl)-axetylamino]-nicotinic. IH-NMR
(400MHz, CDCl;): 10,88 (bs, 1H), 8,59-8,60 (m, 1H), 8,31-8,33 (m, 1H), 6,98-7,14 (m,
3H), 4,27 (s, 2H), 3,91 (s, 3H) ppm.
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Metyl este cua axit 2-[2-(2,6-dietyl-4-metyl-phenyl)-axetylamino]-nicotinic. 1H-
NMR (400MHz, CDCls): 10,16 (bs, 1H), 8,59-8,61 (m, 1H), 8,21-8,23 (dd, 1H), 7,04-
7,07 (m, 1H), 6,97 (s, 2H), 3,94 (s, 2H), 3,78 (s, 3H), 2,62-2,70 (m, 4H), 2,34 (s, 3H),
1,18-1,23 (t, 6H) ppm.

Axit  5-bomo-2-[2-(2-clo-3,6-diflo-phenyl)-axetylamino]-nicotinic. =~ 1H-NMR
(400MHz, CDCl,): 8,97 (d, 1H), 8,62-8,63 (d, 1H), 7,12-7,18 (m, 1H), 7,03-7,08 (m, 1H),
4,31 (s, 2H) ppm.

Metyl este cua axit 6-clo-2-[2-(2-clo-3,6-diflo-phenyl)-axetylamino]-nicotinic. 1H-
NMR (400MHz, CDCl;): 10,88 (bs, 1H), 8,23-8,25 (d, 1H), 7,05-7,11 (m, 1H), 7,05-7,07
(d, 1H), 6,96-7,03 (m, 1H), 4,34 (s, 2H), 3,92 (s, 3H) ppm.

Metyl este cua axit 3-[2-(2,4-diclo-phenyl)-axetylamino]-pyridin-2-carboxylic.
1H-NMR (400MHz, CDCl;): 11,04 (bs, 1H), 9,09-9,11 (dd, 1H), 8,42-8,43 (dd, 1H),
7,47-7,50 (m, 2H), 7,29-7,37 (m, 2H), 3,99 (s, 3H), 3,91 (s, 2H) ppm.

Metyl este cua axit 3-[2-(2-triflometoxy-phenyl)-axetylamino]-pyridin-2-
carboxylic. 1H-NMR (400MHz, CDCl;): 11,04 (bs, 1H), 9,10 (dd, 1H), 8,41 (dd, 1H),
7,30-7,50 (m, 5H), 3,90 (s, 3H), 3,89 (s, 2H) ppm.

Metyl este cua axit 3-[2-(2-clo-3,6-diflo-phenyl)-axetylamino]-pyridin-2-
carboxylic. 1H-NMR (400MHz, CDCl;): 11,09 (bs, 1H), 9,08-9,09 (dd, 1H), 8,42-8,43
(dd, 1H), 7,46-7,50 (m, 1H), 7,05-7,18 (m, 2H), 4,03 (s, 2H), 3,99 (s, 3H) ppm.

Metyl este cua axit 3-[2-(2,6-dietyl-4-metyl-phenyl)-axetylamino]-pyridin-2-
carboxylic. 1H-NMR (400MHz, CDCl;): 10,62 (bs, 1H), 9,10-9,12 (dd, 1H), 8,38-8,39
(dd, 1H), 7,44-7,47 (m, 1H), 6,98 (s, 2H), 3,88 (s, 3H), 3,87 (s, 2H), 2,63-2,68 (q, 4H),
2,35 (s, 3H), 1,21 (t, 6H) ppm.

Metyl este cua axit 4-[2-(2-clo-3,6-diflo-phenyl)-axetylamino]-nicotinic. 1H-NMR
(400MHz, CDCl5): 11,27 (bs, 1H), 9,15 (s, 1H), 8.60 (s, 2H), 7,13-7,19 (m, 1H), 7,05-
7,11 (m, 1H), 4,04 (s, 2H), 3,94 (s, 3H) ppm.

Etyl este cuia axit 3-[2-(2-clo-3,6-diflo-phenyl)-axetylamino]-isonicotinic. 1H-
NMR (400MHz, CDCl;): 10,80 (bs, 1H), 10,00 (s, 1H), 8,44 (d, 1H), 7,79-7,80 (d, 1H),
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7,12-7,18 (m, 1H), 7,05-7,11 (m, 1H), 4,41-4,55 (q, 2H), 4,04 (s, 2H), 1,40-1,43 (t, 3H)

Etyl este cua axit 6-[2-(2-clo-3,6-diflo-phenyl)-axetylamino]-[1,2,4]triazin-5-
carboxylic. IH-NMR (400MHz, CDCls): 10,14 (bs, 1H), 9,64 (s, 1H), 7,12-7,17 (m, 1H),
7,02-7,08 (m, 1H), 4,47-4,52 (q, 2H), 4,31 (s, 2H), 1,45 (t, 3H) ppm.

Metyl este cua axit 4-[2-(2-clo-3,6-diflo-phenyl)-axetylamino]-pyrimidin-5-
carboxylic. 1H-NMR (400MHz, CDCl;): 10,94 (bs, 1H), 9,19 (s, 1H), 9,06 (s, 1H), 7,00-
7,15 (m, 2H), 4,40 (s, 2H), 3,98 (s, 3H) ppm.

Metyl este cua axit 2-[2-(2-clo-3,6-diflo-phenyl)-axetylamino]-6-triflometyl-
nicotinic. IH-NMR (400MHz, CDCl;): 10,82 (bs, 1H), 8,52 (d, 1H), 7,07-7,13 (m, 1H),
6,99-7,04 (m, 1H), 4,46 (s, 2H), 3,99 (s, 3H) ppm.

Metyl este cta axit 2-[2-(3-bromo-2-clo-6-flo-phenyl)-axetylamino]-nicotinic. 1H-
NMR (400MHz, CDCl3): 10,84 (bs, 1H), 8,57-8,58 (d, 1H), 8,30 (d, 1H), 7,55- 7,58 (m,
1H), 7,06-7,09 (m, 1H), 6,94-6,97 (m, 1H), 4,33 (s, 2H), 3,91 (s, 3H) ppm.

Etyl este cua axit 2-{[2-(2,3-diclo-6-flo-phenyl)-axetyl]-etyl-amino}-4-metoxy-
nicotinic. 1H-NMR (400MHz, CDCls): 8,56-8,57 (d, 1H), 7,30-7,34 (m, 1H), 6,96-7,00
(m, 1H), 6,90-6,93 (d, 1H), 4,39-4,44 (q, 2H), 3,97 (s, 3H) 3,90-3,96 (m, 2H), 3,67 (s,
2H), 1,35-1,39 (t, 3H), 1,14-1,18 (t, 3H) ppm.

Vi du 1.3: Piéu ché metyl este cta axit 2-(2-pyridin-2-yl-axetylamino )-nicotinic

CO,Me
XY
Xy COMe o A EDAC |
| + | — 7 &
P P N NH |
N~ NH, HO N -
o N

Thém diisopropyletylamin (0,32ml) vao dung dich ch&a hydroclorua axit 2-
pyridyl-axetic (310mg) va metyl este cia axit 2-amino-nicotinic (270mg) (vi du, 1.1)
trong diclometan (5Sml). Khudy hdn hop phan tng & nhiét d6 méi trudng trong 20 phut.
Thém 4-dimetylaminopyridin (43mg) va N-(3-dimetylaminopropyl)-N'-etylcarbodiimit
hydroclorua ("EDAC") (410mg) vao dung dich nay. Khuiy hdn hop phéan tmg & nhiét do
moi trudong trong 20 gid. Phan tach hdn hop phan ung giita diclometan va nudce. Tach cac
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pha va ¢6 dic 16p hiru co. Tinh ché phin con lai bing séc ky cot trén silicagel (chit rira
giai: 15% axeton trong diclometan) thu dugc metyl este cua axit 2-(2-pyridin-2-yl-
axetylamino)-nicotinic 13 chat rdn mau vang (86mg). 1H-NMR (400MHz, CDCl): 11,14
(bs, 1H), 8,63-8,64 (m, 1H), 8,58-8,59 (dd, 1H), 8,25- 8,27 (dd, 1H), 7,66-7,70 (m, 1H),
7,38 (d, 1H), 7,20-7,23 (m, 1H), 7,05-7,08 (dd, 1H), 4,11 (s, 2H), 3,92 (s, 3H) ppm.

Piéu ché cac hop chét sau bing cach sir dung quy trinh tuwong ty:

Metyl este cua axit 3-(2-pyridin-2-yl-axetylamino)-pyridin-2-carboxylic. 1H-NMR
(400MHz, CDCl3): 11,36 (bs, 1H), 9,10-9,12 (dd, 1H), 8,67-8,69 (m, 1H), 8,40-8,41 (dd,
1H), 7,69-7,73 (m, 1H), 7,45-7,48 (m, 1H), 7,36-7,37 (m, 1H), 7,24-7,27 (m, 1H), 4,01 (s,
3H), 4,00 (s, 2H) ppm.

Vi du 1.4: Piéu ché 3-(2,4-diclo-phenyl)-4-hydroxy-1H-[1,8]naphtyridin-2-on (hop chét
D1 cua bang D)

COMe

A cl
l ' K.CO oH
g Cl 273
N~ NH - . | N X
~ Cl
0 N~ N7 Yo
cl H

Gia nhiét hon hop chira metyl este cia axit 2-[2-(2,4-diclo-phenyl)-axetylamino]-
nicotinic (190mg) (vi du, 1.2) va kali carbonat (1g) trong N,N-dimetylformamit (5ml) dén
110°C trong 5 gid. Lam mat hdn hop phan tng dén nhiét d6 méi trudng va sau dé bao
quan & nhiét 40 moi trudng trong 16 gio. Thém nude (Sml) vao hdn hop phan tmg va axit
héa hdn hop bang kali hydro sulfat (1M trong nudc). Tach két tia va 1am sach lan luot
bang nudc va dietylete va 1am khé thu duoc hop chat D1 ciia bang D 13 chét rin mau be
(74mg).

Diéu ché cac hop chit sau bing quy trinh tuong tu:

6-(2-clo-3,6-diflo-phenyl)-5-hydroxy-8H-pyrido[2,3-d]pyrimidin-7-on. 1H-NMR
(400MHz, d¢-DMSO): 10,97 (bs, 1H), 8,93 (s, 1H), 8,78 (s, 1H), 7,26-7,32 (m, 1H), 7,12-
7,18 (m, 1H) ppm.
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Céc hop chit Al, A2 va A8 cta bang A, Hop chét B2 ciia bang B, c4c hop chit
D2, D3, D4, D12, D14 va D33 ctia bang D va hop chéit E4 cia bang E.

Vi du 1.5: Pidu ché 4-hydroxy-3-pyridin-3-yl-1H-[1,8]naphtyridin-2-on (hop chét D11
cua bang D)

oM ' B
P Me .. _ NaOEt
B N ScoEt NN XN
N NH. Tl | »
- NP2 | NSNS0

Cho natri etoxit (21pul) (21% trong lugng trong etanol), sau d6 cho etyl-3-pyridyl-
axetat (200ul) vao dung dich chira metyl este ctia axit 2-amino-nicotinic (200mg) (vi du,
1.1) trong N,N-dimetylformamit ("DMF") (2ml). Gia nhiét hdn hgp phan tng trong vi
song & 150°C trong 15 phut. Lam ngimg hdn hop bing cach thém axit clohydric (2M)
(0,72ml) va sau d6 pha lodng bang nuée. Tach két tua bing cach loc va lam sach bing
nwdc va cudi cing nghién véi dietyl ete thu dugc 4-hydroxy-3-pyridin-3-yl-1H-
[1,8]naphtyridin-2-on 13 chit rin mau be (109 mg). IH-NMR (400MHz, d;-DMSO):
11,75 (bs, 1H), 8,70 (m, 1H), 8,52-8,53 (dd, 1H), 8,48-8,49 (dd, 1H), 8,35-8,37 (dd, 1H),
7,98 (d, 1H), 7,45-7,49 (dd, 1H), 7,23- 7,26 (dd, 1H) ppm.

Piéu ché hop chit sau bang quy trinh twong tu:
Hop chét A7 ctia bang A.

Vi du 1.6: Piéu ché 3-(2-clo-3,6-diflo-phenyl)-2-oxo-1,2-dihydro-[1,8]naphtyridin-4-yl

este cua axit 2,2-dimetyl-propionic
ﬁ: F

OH t-BuCOCl, 0% o
ridin '
| NN F by - N F
= Cl o
= Cl
NON© NSNS0

Khuiy hop chit D4 cua bang D (1,487g) va pyridin (0,978ml) trong diclometan
(30ml) & nhiét d0 mdi truong trong 5 phat. Thém tir tir 2,2-dimetylpropionyl clorua
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(0,21ml) trong 10 phut va khudy phan tmg & nhiét d6 moi truong trong hon 3 gio. Pha
lodng hdn hop phéan tmg bing diclometan va lan lwot 1am sach bing nudc, natri hydro
carbonat trong nudc (1M) va axit clohydric trong nudc (2M). Lam kho 16p hitu co qua
magie sulfat va c6 dic. Tinh ché phin con lai bing séc ky cot trén silicagel (chat rira giai:
etyl axetatthexan 1:1) thu dugc 3-(2-clo-3,6-diflo-phenyl)-2-o0xo-1,2-dihydro-
[1,8]naphtyridin-4-yl este cua axit 2,2-dimetyl-propionic la chét rin mau tring (764mg).
1H-NMR (400MHz, CDCl;): 11,61 (bs, 1H), 8,80-8,81 (d, 1H), 7,85-7,87 (d, 1H), 7,29-
7,30 (d, 1H), 7,19-7,24 (m, 1H), 7,06-7,10 (m, 1H), 1,16 (s, 9H) ppm.

‘Didu ché cac hop chét sau bing cach sir dung quy trinh tuong tu:

3-(3-bromo-2-clo-6-flo-phenyl)-2-hydroxy-[1,8]naphtyridin-4-yl este cua axit
isobutyric. 1H-NMR (400MHz, CDCl;): 12,04 (bs, 1H), 8,82-8,84 (d, 1H), 7,89-7,91 (d,
1H), 7,67-7,71 (m, 1H), 7,26-7,30 (m, 1H), 7,01-7,05 (t, 1H), 2,71 (sept, 1H), 1,08-1,09
(d, 3H), 1,06-1,07 (d, 3H) ppm.

Hop chét B3 cta bang B, hop chit D15 cua bang D, cac hop chit E1 va E5 cua
bang E.

2. Céc phan tng thé hién trong so db 2

Vi dy 2.1: DPidu ché 3-(2-clo-3,6-diflo-pheny)-1-(2,2-diflo-etyl)-4-hydroxy-1H-
[1,8]naphtyridin-2-on (hop chit D21 cta bang D)

o- 0 F,CHCH,Br
l AN F _—_——
_ &l K,CO,
NN o

Gia nhiét hdn hogp chira 3-(2-clo-3,6-diflo-phenyl)-2-oxo-1,2-dihydro-
[1,8]naphtyridin-4-yl este cua axit 2,2-dimetyl-propionic (vi du, 1.5) (0,2g), kali carbonat
(0,211g) va 1-bromo-2,2-diflo-etan (0,15g) trong N,N-dimetylformamit (3ml) dén 120°C
trong vi séng trong 15 phut. Phin tach hdn hop phan ting giita etyl axetat va nude. Tach
cac pha 1am khd pha hitu co qua magie sulfat va c6 dic. Tinh ché phan con lai bing séc
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ky cot trén silicagel (chét rira giai: etyl axetat/hexan 1:1) thu duoc hop chit D21 cta bang
D 1a ddu khéng mau (24mg).

Diéu ché cac hop chit sau bing quy trinh twong tu:
Céc hop chit D17 va D32 ciia bang D va hop chit E6 cia bang E.

Vi du 2.2: Didu ché 3-(2,6-dietyl-4-metyl-phenyl)-1-metyl-2-oxo-1,2-dihydro-
[1,8]naphtyridin-4-yl este cta axit isobutyric (hop chét D6 cia bang D)

KOBu

Thém kali tert-butoxit (0,38ml) (1M trong tetrahydro-furan) vao dung dich chia
hop chét D23 ciia bang D (100mg) (vi dy, 3.2) trong tetrahydrofuran (5ml). Khudy hdn
hop phan ung & nhiét d§ moi truong trong 30 phut. Thém isobutyryl clorua (42ul) vao
hén hop nay va khudy hdn hop phan tng & nhiét d6 méi trudng trong 2 gid. Co dic hdn
hop phéan tmg va tinh ché phan con lai bing séc ky c6t nhanh trén silicagel (chit rira giai:
1% etyl axetat/diclo-metan) thu dwgc hop chit D6 cta bang D 13 chét rén mau tring
(110mg).

Piéu ché cac hop chit sau bing quy trinh tuong tu:

Céc hop chit tir s6 A4 dén A6 ciia bang A va cac hop chit tir s D7 dén D9 cia
bang D.

Vi du 2.3: Diéu ché 3-(2-clo-3,6-diflo-phenyl)-1-(2,2-diflo-etyl)-2-oxo0-1,2-dihydro-
[1,8]naphtyridin-4-yl este clia axit 2,2-dimetyl-propionic (Hop chit D10 ciia bang D)
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Thém 4-dimetylaminopyridin ("DMAP") (10mg) va 2,2-dimetyl-propionyl clorua
(0,21ml) vao dung dich chira hgp chit D24 cta bang D (vi dy, 2.1) (300mg) trong
axetonitril (3ml). Gia nhiét hdn hop phéan ting trong vi séng & 150°C trong 1500 gidy. Co
dac hdn hop phan tng va tinh ché phin con lai bing sic ky cot trén silicagel (chét rtra
giai: etyl axetat/hexan 1:4) thu dugc hop chit D10 cua bang D (24mg).

Diéu ché cac hop chit sau bang quy trinh twong tu:

Hop chit B5 cua bang B, hop chit C2 cia bang C, cac hop chat D16 va D19 cia
bang D.

Vi du 2.4: Biéu ché 3-(2-clo-3,6-diflo-phenyl)-1-etyl-2-oxo0-1,2-dihydro-[1,6]naphtyridin-
4-yl este cua axit 2,2-dimetyl-propionic (hop chit B1 ciia bang B)

o~ 0 CH,CH, |
N| NN F
K,CO
Cl 23
2
H

Thém kali carbonat (88mg), tiép d6 thém metyl iodua (51pl) vao dung dich chira 3-
(2-clo-3,6-diflo-phenyl)-2-0x0-1,2-dihydro-[1,6naphtyridin-4-yl este cua axit 2,2-
dimetyl-propionic (250mg) trong axetonitril (1,5ml). Gia nhiét hén hop phan tng dén
100°C trong 22 phut & vi séng va sau d6 1am mat dén nhiét d6 méi trudng. Pha lodng hdn
hop phan tng bing etyl axetat va water. Tach cac pha. Lam sach phan doan hitu co bang

nude va nude muodi, lam khd qua magie sulfat va c6 dic. Tinh ché phan con lai bang sac
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ky cot trén silicagel (chét rira giai: etyl axetat/hexan 1:3 va sau d6 1a 1:1) thu dugc hgp
chét B1 cia bang B 1a ddu mau vang cam (16mg). 1H-NMR (400MHz, CDCl;): 8,84 (s,
1H), 8,71 (d, 1H), 7,32 (d, 1H), 7,18-7,23 (m, 1H), 7,05-7,10 (m, 1H), 4,38 (q, 2H), 1,41
(t, 3H), 1,16 (s, 9H) ppm.

Diu ché cac hop chit sau bang quy trinh twong tu:
Hop chét D30 cua bang D, va cac hop chit E2 va E3 cia bang E.

Hon nita, tach hop chit D31 cua bang D 1am san pham phu cta hop chét D30 cua
bang D.

Vi du 2.5: Didu ché 3-(3-bromo-2-clo-6-flo-phenyl)-1-(2,2-diflo-etyl)-2-oxo0-1,2-dihydro-
[1,8]naphtyridin-4-yl este cua axit isobutyric (hop chit D23 ciia bang D)

F
I 1.
F . /K/oso:,_c:F3 07 o

O 0]
| I o bazo Huni | j D Cl i
N/ ﬁ o Ci g . r: N (o)
F

Thém N,N-diisopropyletylamin ("bazo Hunig") (0,83ml) vao dung dich chira 3-(3-
bromo-2-clo-6-flo-phenyl)-2-hydroxy-[1,8|naphtyridin-4-yl este cia axit isobutyric
(1,749g) trong axetonitril (17ml) & nhiét 46 médi truong. Khudy hdn hop trong 5 phut &
nhiét d6 modi truong trwdc khi thém nho giot dung dich chta 2.2-
difloetyltriflometansulfonat (1,022g) & nhiét d6 méi trudng. Khudy hdn hop phan tng &
nhiét d6 moi trudng trong 7 gid khi thém 2,2-difloetyltriflometansulfonat (0,5g) va khudy
phan Gmg qua dém. Thém mot phan khéac chira 2,2-difloetyltriflometansulfonat (0,5g) va
N,N-diisopropyletylamin ("bazo Hunig") (0,83ml) vao va khudy phan @ng trong 5 gio,
sau d6 dé qua dém. C6 dic phan ung va phén chia giira etyl axetat va axit clohydric 2M.
Lam khé 16p hitu co va cb dic va tinh ché phin diu con lai bang sic ky cot trén silic
dioxyt (chét rira giai: 4:1 hexan:etyl axetat) thu dwoc hop chit D23 cua bang D 14 chét rin
mau vang nhat (1,56 g).

3. Céc phan @ng thé hién trong so d 3
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Vi du 3.1: Diéu ché metyl este cua axit 2-{[2-(2,6-dietyl-4-metyl-phenyl)-axetyl]-metyl-

amino }-nicotinic

co,Me CO,Me
B [
Mel
— Z 7
N NH N N
NaH.
(@) (0]

Thém iodometan (0,42ml) vao dung dich chita metyl este cia axit 2-[2-(2,6-dietyl-
4-metyl-phenyl)-axetylamino]-nicotinic (vi duy, 1.2) (460mg) trong N,N-dimetylformamit
(5ml) & trong khoang tir -5°C dén 0°C trong khi quyén nito. Khudy hdn hop phan tmg
trong 2 phut truée khi thém mot phin natri hydrua (60mg) (60% trong lugng chit phin
tan trong dau khoang) & khoang tir -5°C dén 0°C. Khudy hdn hop phan tmg nim trong
khoang tir -5°C dén 0°C trong 1 gid, va sau d6 & nhiét d6 méi truong trong 2 gid. Phin
chia hdn hop phan ng giita dietylete va axit clohydrric trong nuée (2M). Tach cac pha va
1am sach pha hitu co bing nuéc mudi, 1am khé qua magie sulfat va c6 dic. Tinh ché phan
con lai bang séc ky cot trén silicagel (chét rira giai: 10% etyl axetat/diclometan) thu dugc
metyl este cua axit 2-{[2-(2,6-dietyl-4-metyl-phenyl)-axetyl]-metyl-amino}-nicotinic la
dau mau cam nhat (370mg). 1H-NMR (400MHz, CDCl;): 8,76 (m, 1H), 8,36-8,38 (m,
1H), 7,44-7,47 (m, 1H), 6,83 (s, 2H), 3,97 (s, 3H), 3,33 (bs, 2H), 3,27 (bs, 3H), 2,47-2,57
(m, 4H), 2,26 (bs, 3H), 1,09-1,12 (m, 6H) ppm.

Diéu ché cac hop chit sau bing quy trinh twong tu.

Metyl este cua axit 2-{[2-(2-clo-3,6-diflo-phenyl)-axetyl]-metyl-amino } -nicotinic.
1H-NMR (400MHz, CDCls): 8,76-8,77 (m, 1H), 8,41-8,44 (m, 1H), 7,49-7,52 (m, 1H),
6,88-7,06 (m, 2H), 3,98 (s, 3H), 3,56 (s, 2H), 3,28 (s, 3H) ppm.

Metyl este cua axit S-bromo-2-{[2-(2-clo-3,6-diflo-phenyl)-axetyl]-metyl-amino}-
nicotinic. Str dung truc tiép hop chét thd cho qua trinh téng hop tiép theo.

Metyl este cia axit 3-{[2-(2-clo-3,6-diflo-phenyl)-axetyl]-metyl-amino } -pyridin-2-
carboxylic. IH-NMR (400MHz, CDCl;): 8,79-8,80 (m, 1H), 7,81-7,83 (m, 1H), 7,63-7,66
(m, 1H), 6,91-7,11 (m, 2H), 4,03 (s, 3H), 3,55-3,59 (m, 2H), 3,28 (s, 3H) ppm.
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Metyl este cua axit 3-{[2-(2,6-dietyl-4-metyl-phenyl)-axetyl]-metyl-amino}-
’pyridin-2-carboxylic. 1H-NMR (400MHz, CDCl,): 8,76-8,78 (dd, 1H), 7,71-7,74 (dd,
1H), 7,59-7,62 (m, 1H), 6,82 (s, 2H), 4,03 (s, 3H), 3,67 (s, 2H), 3,26 (s, 3H), 2,45 (q, 4H),
2,26 (s, 3H), 1,11 (t, 6H) ppm.

Etyl este cua axit 3-{[2-(2-clo-3,6-diflo-phenyl)-axetyl]-metyl-amino}-
isonicotinic. 1H-NMR (400MHz, CDCly): 8,75-8,76 (d, 1H), 8,69 (d, 1H), 7,82-7,84 (dd,
1H), 6,93-7,03 (m, 1H), 6,85-6,90 (m, 1H), 4,35-4,42 (m, 2H), 3,40 (s, 2H), 3,20 (s, 3H),
1,32-1,36 (t, 3H) ppm.

St dung metyl este cua axit 2-{[2-(2-clo-3,6-diflo-phenyl)-axetyl]-metyl-amino}-
6-triflometyl-nicotinic thé trong budc tiép theo

Vi du 32: Ditu ché 3-(2,6-dietyl-4-metyl-phenyl)-4-hydroxy-1-metyl-1H-
[1,8]naphtyridin-2-on (hop chét D20 cta bang D)

CO,Me
| X
7 KOtBu
N~ N7 .
O

Thém kali tert-butoxit (250mg) vao dung dich chira metyl este cta axit 2-{[2-(2,6-
dietyl-4-metyl-phenyl)-axetyl]-metyl-amino }-nicotinic (300mg) trong N,N-
dimetylformamit (5ml). Khudy h8n hop phan ng & nhiét d6 méi trudng trong 18 gio, va
sau d6 & 50°C trong 2 gid. Phan tach hdn hop phan ung gitta nuée va diclometan. Tach
cac pha va chiét pha trong nuéc bang diclometan va etyl axetat. Axit hoa pha trong nudc
bang cach thém axit clohydric trong nudc (2M) va chiét ba 1in bing etyl axetat. Lam kho
dich chiét hitu co gom dugc qua magie sulfat va cd ddc. Cho phﬁn con lai di qua dém silic
dioxit, rira giai bing etyl axetat thu dwoc hop chit D20 ctia bang D 13 chét rin mau tring
nhat (320mg).

Diéu ché cac hop chit sau bing quy trinh twong tu:
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3-(2,6-dietyl-4-metyl-phenyl)-4-hydroxy-1-metyl-1H-[1,5]naphtyridin-2-on. ~ 1H-
NMR (400MHz, CDCl5): 8,50-8,51 (m, 1H), 7,76-7,78 (m, 1H), 7,59-7,62 (m, 1H), 7,01
(s, 2H), 3,75 (s, 3H), 2,36 (s, 3H), 2,34-2,46 (m, 4H), 1,09 (t, 6H) ppm.

Hop chit A3 cua bang A, hop chit B4 cua bang B, hop chét C1 cta bang C, cac
hop chit D5, D18, D22, D26 va D29 cuia bang D.

Vi du 3.3: Pidu ché 6-bromo-3-(2-clo-3,6-diflo-phenyl)-1-metyl-2-oxo-1,2-dihydro-
[1,8]naphtyridin-4-yl este cua axit 2,2-dimetyl-propionic (hop chit D13 cta bang D)

0~ "o
] 1. NaHMDS Br
: . XN F
F 2. t-BuCoOcCl N/ Cl

Thém nhé giot natri hexametyldisilazit ("NaHMDS") (1,78ml) (1M trong
tetrahydrofuran) vao dung dich chira metyl este cua axit 5-bromo-2-{[2-(2-clo-3,6-diflo-
phenyl)-axetyl]-metyl-amino}-nicotinic (vi du, 3.1) (0,22g) trong tetrahydrofuran (5ml)
trong khi quyén nito va gia nhiét dén 40°C trong 2 gid. Thém 2,2-dimetyl-propionyl
clorua (0,3ml) vao hdn hop phan mg va gia nhiét hdn hop phan tng trong hon mét gio.
Phéan tach hon hop phan ting giita diclometan va nude. Tach céc pha va c6 dic pha hitu
co. Tinh ché phan con lai bang sic ky cot trén silicagel (chét rira giai: etyl axetat/hexan
1:4) thu duge hop chit D13 cta bang D 13 chét rin mau tring nhat (16mg).

4. Cac phan g thé hién trong so d6 4

'Vidu 4.1: Diéu ché metyl este ctia axit 6-clo-2-metylamino-nicotinic

0 o)
MeNH
| X OMe e | X" “OMe
~ 1 s
¢ N I bazo Hunig N ONH
Me
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Gia nhiét dung dich chira metyl este cua axit 2,6-diclo-nicotinic (1,5g), metylamin
(0,99ml) (33% trong lugng trong etanol) va diisopropyletylamin ("bazo Hunig") (1,38ml)
trong vi séng trong 10 phut & 120°C. Phan chia hdn hop phan tng giita etyl axetat va
nuée. Tach cac pha va c¢b dic 16p hitu co. Tinh ché phin con lai bing sic ky cot trén
silicagel (chat rira giai: etyl axetat/hexan 1:9) thu dugc metyl este cia axit 6-clo-2-
metylamino-nicotinic 14 chit rén mau tring (915mg). 1H-NMR (400MHz, CDCl;): 8,03
(bs, 1H), 7,99-8,01 (d, 1H), 6,49-6,51 (d, 1H), 3,86 (s, 3H), 3,05-3,06 (d, 3H) ppm.

Diéu ché cac hop chét sau bing quy trinh twong tu.

Etyl este cia axit 2-clo-6-metyl-4-metylamino-nicotinic. 1H-NMR (400MHz,
CDCl): 7,16 (bs, 1H), 6,32 (s, 1H), 4,35-4,40 (q, 2H), 2,67-2,89 (d, 3H), 2,41 (s, 3H),
1,38-1,42 (t, 3H) ppm.

Etyl este cua axit 4-clo-6-metyl-2-metylamino-nicotinic. 1H-NMR (400MHz,
CDCls): 7,35 (bs, 1H), 6,46 (s, 1H), 4,35-4,40 (q, 2H), 3,00-3,01 (d, 3H), 2,37 (s, 3H),
1,38-1,42 (t, 3H) ppm.

Etyl este cua axit 2-etylamino-4-metoxy-nicotinic. 1H-NMR (400MHz, CDCl;):
8,08-8,10 (d, 1H), 7,54 (bs, 1H), 6,15-6,17 (d, 1H), 4,31-4,36 (q, 2H), 3,85 (s, 3H), 3,45-
3,52 (m, 2H), 1,35-1,39 (t, 3H), 1,23-1,27 (t, 3H) ppm.

Vi du 4.2: Diéu ché etyl este ciia axit 4-clo-2-{[2-(2-clo-3,6-diflo-phenyl)-axetyl]-metyl-

amino)-6-metyl-nicotinic

cl
| 1) (cocn, CO,Me
of DMF | Ny 2
> A/ R
Gl ) | - COMe o -
= l
N~ "NH c

Thém nhd giot oxalyl clorua (0,19ml) vao dung dich chtra axit (2-clo-3,6-diflo-
phenyl)-axetic (373mg) trong diclometan (5ml) ¢ nhi¢t 40 mdi truong. Thém nhd giot
N,N-dimetylformamit ("DMEF") vao dé khoi mao phan tng. Khudy hdn hop phéan tmg &
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nhiét 6 méi trudng trong 1 gid. C6 dic hdn hop phan vng thu duge dau khong mau, hoa
tan dau nay trong diclometan (5ml). Thém nhoé giot hdn hop vao bot nhio chira etyl este
cua axit 4-clo-6-metyl-2-metylamino-nicotinic (vi duy, 4.1) (413mg) va pyridin (0,16ml)
trong diclometan (5ml). Khudy hén hop phan tng & nhiét d6 moi trudng trong 16 gio.
Phan tach hdn hop phan tng giita diclometan va nuéc. Tach cac pha va c6 dic 16p hitu
co. Tinh ché phin con lai bing sic ky c6t trén silicagel (chat rira giai: etyl axetat/hexan
1:4) thu dugc etyl este cua axit 4-clo-2-{[2-(2-clo-3,6-diflo-phenyl)-axetyl]-metyl-
amino }-6-metyl-nicotinic 13 chit rin mau vang (299mg). 1H NMR (400MHz, CDCl;):
7,32 (bs, 1H), 7,00-7,05 (m, 1H), 6,90-6,96 (m, 1H), 4,43-4,45 (m, 2H), 3,66 (s, 2H), 3,24
(m, 3H), 2,60 (s, 3H), 1,37- 1,40 (t, 3H) ppm.

‘Pidu ché cac hop chét sau bing quy trinh tuong tu.

Etyl este cia axit 2-clo-4-{[2-(2-clo-3,6-diflo-phenyl)-axetyl]-metyl-amino}-6-
metyl-nicotinic. 1H NMR (400MHz, CDCl): 7,13 (s, 1H), 7,02-7,08 (m, 1H), 6,93-7,00
(m, 1H), 4,42-4,46 (m, 2H), 3,49-3,75 (m, 2H), 3,21 (s, 3H), 2,64 (s, 3H), 1,38- 1,42 (t,
3H) ppm.

Metyl este cua axit 6-clo-2-{[2-(2-clo-3,6-diflo-phenyl)-axetyl]-metyl-amino}-
nicotinic. Str dung truc tiép hop chét thé cho qua trinh tdng hop tiép theo.

Hon nira, metyl este ctia axit 2-amino-6-triflometyl-nicotinic cé thé duogc didu ché
theo WO 08/076425 va etyl este cua axit 2-clo-4-metoxy-nicotinic c6 thé dugc didu ché
‘theo phuong phép sau va tham khéo trong J. Org. Chem., Vol. 70, No. 16, 2005.

Bang A:

Hop chét c6 cong thirc (A), trong d6 R®, R* va R® ¢6 cac gié tri nhu mo ta trong bang sau.

(A)
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Hop chat
sO

R4

1H-NMR (400 MHz, CDCI3
ngoaiﬂ trir cho duoc biéu thi;
chuyén dich héa hoc & ppm

Al

2,4-diclo-
phenyl-

HO-

ds-DMSO: 11,68 (bs, 1H), 8,52
(d, 1H), 7,63-7,74 (m, 3H), 7,45-
7,48 (dd, 1H), 7,36 (d, 1.

A2

2-triflo-
metoxy-
phenyl-

HO-

ds-DMSO: 11,64 (bs, 1H), 8,51-

8,52 (dd, 1H), 7,71-7,74 (m, 1H),
7,62-7,65 (m, 1H), 7,47-7,51 (m,
1H), 7,41-7,43 (m, 3H).

A3

2-clo-3,6-
diflo-phenyl-

ds-DMSO: 11,79 (bs, 1H), 8,61-
8,62 (dd, 1H), 8,10 (dd, 1H),
7,79-7,82 (m, 1H), 7,51-7,57 (m,
1H), 7,35-7,40 (m, 1H), 3,64 (s,
3H).

Ad

2-clo-3,6-
diflo-phenyl-

i-Pr-(CO)O-

7,57-7,59 (dd, 1H), 7,78 (dd,
1H), 7,55-7,58 (m, 1H), 7,18-
7,24 (m, 1H), 7,05-7,10 (m, 1H),
3,78 (s, 3H), 2,82 (sept, 1H),
1,13-1,16 (dd, 6H).

AS

2-clo-3,6-
diflo-phenyl -

t-Bu-(CO)O-

8,57-8,58 (dd, 1H), 7,75-7,78
(dd, 1H), 7,54-7,57 (m, 1H),
7,17-7,23 (m, 1H), 7,04-7,10 (m,
1H), 3,78 (s, 3H), 1,21 (s, 9H).

Hop chét
sO

R4

RS

1H-NMR (400 MHz, CDCI3
ngoaiq trir cho duogc bicu thi;
chuyén dich héa hoc & ppm

A6

2,6-dietyl-4-
metyl-phenyl-

i-Pr-(CO)O-

8,66- 8,67 (dd, 1H), 7,82-7,85
(m, 1H), 7,57-7,61 (m, 1H), 6,97
(s, 2H), 3,79 (s, 3H), 2,71 (sept,
1H), 2,33-2,44 (m, 4H), 2,35 (s,
3H), 1,08-1,12 (m, 6H), 0,93 (bs,
6H).

A7

3-pyridyl-

HO-

ds-DMSO: 11,75 (bs, 1H), 8,73
(m, 1H), 8,52-8,54 (m, 2H),
7,99-8,01 (m, 1H), 7,73-7,75 (m,
1H), 7,63-7,67 (m, 1H), 7,50-
7,53 (m, 1H).

A8

2-pyridyl-

HO-

de-DMSO: 11,13 (bs, 1H), 9,33-
9,35 (m, 1H), 8,59-8,60 (m, 1H),
8,42-8,44 (m, 1H), 8,10-8,14 (m,
1H), 7,58-7,60 (m, 1H), 7,47-

7,50 (m, 1H), 7,42-7,46 (m, 1H).
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A9 H 2,4,6-triflo- HO- ba dugc mo ta trong Wp
phenyl- 04/056824 (Hop chat so 13, bang
128, trang 62)
Bang B:

‘Hop chét c6 cong thirc (B), trong d6 R3, R* va R’ ¢6 céc gia tri nhu mo ta trong bang sau.

R1a R5
R4
NT XYY X
I (B)
RN NS0
R‘Ic &3
Hop | R™®" | R™ | R" | R’ R* R’ 1H-NMR (400 MHz,
chét s CDCI3 ngoai trir chd
duoc biéu thi; chuyén
dich héa hoc & ppm

B1 H H H Et 2-clo-3,6- | t-Bu- 8,84 (s, 1H), 8,71 (d,
diflo- (CO)O- 1H), 7,32 (d, 1H),
phenyl- 7,18-7,23 (m, 1H),

7,05-7,10 (m, 1H),
4,38 (q, 2H), 1,41 (t,
3H), 1,16 (s, 9H).

B2 H H H H 2-clo-3,6- | HO- d¢-DMSO: 11,74 (bs,
diflo- 1H), 8,97 (s, 1H),
phenyl- 8,44-8,45 (d, 1H),

7,39-7,45 (m, 1H),
7,22-7,26 (m, 1H),
7,17-7,19 (d, 1H).

B3 H H H H 2-clo-3,6- | t-Bu- 8,83 (s, 1H), 8,61-8,63
diflo- (CO)O- (d, 1H), 7,23-7,28 (m,
phenyl- 2H), 7,09-7,14 (m,

1H), 1,16 (s, 9H).

B4 Cl |Me |H Me |2-clo-3,6- |HO- 7,48 (s, 1H), 7,34-7,40
diflo- (m, 1H), 7,18-7,23 (m,
phenyl- 1H), 3,70 (s, 3H),

2,63 (s, 3H).

BS Cl |Me Me |2-clo-3,6- |t-Bu- 7,14 (s, 1H), 7,18-7,23
diflo- (CO)O- (m, 1H), 7,06-7,10 (m,
phenyl - 1H), 3,76 (s, 3H),

2,66 (s, 3H), 1,03 (s,
9H).
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Hop chét c6 cong thic (C), trong d6 R?, R* va R’ ¢6 céc gi4 tri nhuw md ta trong bang sau.

N R
| (C)
= N O
R
Hop chat R’ R* R’ 1H-NMR (400 MHz, CDCI3
sb ngoai trir chd duoc biéu thi;
chuyén dich héa hoc & ppm
Cl Me 2-clo-3,6- HO- de-DMSO: 8,76 (s, 1H), 8,34 (d,
diflo-phenyl - 1H), 7,82-7,83 (d, 1H), 7,10-7,16
(m, 1H), 6,96-7,00 (m, 1H), 3,63
(s, 3H).
C2 Me 2-clo-3,6- i-Pr-(CO)O- | 8,97 (s, 1H), 8,55-8,56 (d, 1H),
diflo-phenyl - 7,42-7,43 (d, 1H), 7,19-7,25 (m,
1H), 7,05-7,11 (m, 1H), 3,88 (s,
3H), 2,68-2,75 (m, 1H), 1,07-
1,10 (d, 6H).
C3 H 2,4,6-triflo- HO- ba dugc mo ta trong WO
phenyl- 04/056824 (Hop chét s6 25, bang
128, trang 62)
Béang D:

Hop chit c6 cong thirc (D), trong d6 R*, R* va R’ ¢6 cac gia tri nhw mé ta trong bang sau.

1a RS
1b 4
R R
D
. P (D)
R N~ N7 o
}lqs
Hop | R® |R® [R® | R R* R’ 1H-NMR (400 MHz,
chat s6 CDCI3 ngoai trir chd

duge biéu thi; chuyén
dich héa hoc & ppm
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D1 H 2,4-diclo- | HO- ds-DMSO: 8,54-8,56
phenyl- (dd, 1H), 8,22-8,29 (dd,
1H), 7,69 (d, 1H), 7,45-
7,48 (dd, 1H), 7,34 (d,
1H), 7,25-7,28 (dd, 1H).
D2 H 2,6-diclo- | HO- dg-DMSO: 11,92 (bs,
phenyl- 1H), 10,97 (bs, 1H),
8,56-8,58 (dd, 1H), 8,31-
8,33 (dd, 1H), 7,55 (d,
1H), 7,53 (s, 1H), 7,48-
7,50 (m, 1H), 7,27-7,28
(m, 1H).
D3 H 2-triflo- HO- ds-DMSO: 11,84 (bs,
metoxy- 1H), 10,73 (bs, 1H),
phenyl- 8,54-8,55 (dd, 1H), 8,32-
8,35 (dd, 1H), 7,49-7,51
(m, 1H), 7,40-7,44 (m,
3H), 7,25-7,28 (dd, 1H).
D4 H 2-clo-3,6- | HO- dg-DMSO: 12,01 (bs,
diflo- 1H), 11,21 (bs, 1H),
phenyl- 8,58-8,60 (dd, 1H), 8,33-
8,36 (dd, 1H), 7,51-7,56
(m, 1H), 7,33-7,38 (m,
1H), 7,28-7,31 (m, 1H).
D5 Me 2-clo-3,6- | HO- d¢-DMSO: 11,29 (bs,
diflo- 1H), 8,73-8,75 (dd, 1H),
phenyl - 8,43-8,45 (dd, 1H), 7,52-
7,58 (m, 1H), 7,34-7,40
(m, 2H), 3,68 (s, 3H).
D6 Me 2,6-dietyl- | i-Pr- 8,65-8,67 (dd, 1H), 7,75-
4-metyl- (CO)O- | 7,78 (dd, 1H), 7,19-7,22
phenyl - (m, 1H), 6,96 (s, 2H),
3,90 (s, 3H), 2,53 (sept,
1H), 2,30-2,45 (m, 7H),
1,11 (t, 6H), 0,90 (d,
6H).
D7 Me 2-clo-3,6- | i-Pr- 8,71-8,73 (dd, 1H), 7,87-
diflo- (CO)O- | 7,90 (dd, 1H), 7,17-7,27
phenyl- (m, 2H), 7,04-7,10 (m,
1H), 3,92 (s, 3H), 2,70
(sept, 1H), 1,06-1,09
(dd, 6H).
D8 Me 2,6-dietyl- | t-Bu- 8,66-8,67 (dd, 1H), 7,71-
4-metyl- (CO)O- | 7,73 (dd, 1H), 7,19-7,22
phenyl- (m, 1H), 6,95 (s, 2H),
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3,91 (s, 3H), 2,31-2,43
(m, 4H), 2,33 (s, 3H),

1,10 (t, 6H), 0,99 (s,
9H).
D9 H H H Me 2-clo-3,6- | t-Bu- 8,71-8,73 (dd, 1H), 7,83-
diflo- (CO)O- | 7,86 (dd, 1H), 7,24-7,27
phenyl - (m, 1H), 7,17-7,23 (m,
1H), 7,04-7,09 (m, 1H),
3,92 (s, 3H), 1,15 (4,
9H).
D10 |H H H F,HC- | 2-clo-3,6- | t-Bu- 8,75-8,76 (dd, 1H), 7,91-
H,C- | diflo- (CO)O- | 7,93 (dd, 1H), 7,32-7,37
phenyl - (m, 1H), 7,23-7,28 (m,
1H), 7,09-7,15 (m, 1H),
6,21-6,50 (tt, 1H), 5,05-
5,13 (m, 2H), 1,20 (t,
9H).

D11 H H H H 3-pyridyl- | HO- d¢-DMSO: 11,75 (bs,

1H), 8,70 (m, 1H), 8,52-
8,53 (dd, 1H), 8,48-8,49
(dd, 1H), 8,35-8,37 (dd,
1H), 7,98 (d, 1H), 7,45-
7,49 (dd, 1H), 7,23-7,26
(dd, 1H).

D12 |H H H H 2-pyridyl- | HO- -

D13 |H Br |H Me 2-clo-3,6- | t-Bu- 8,72 (d, 1H), 7,89 (d,
diflo- (CO)O- | 1H), 7,18-7,23 (m, 1H),
phenyl- 7,04-7,09 (m, 1H), 3,88

(s, 3H), 1,15 (s, 9H).

D14 |H H Cl H 2-clo-3,6- | HO- d4,-MeOH: 8,34-8,36 (d,
diflo- 1H), 7,30-7,32 (d, 1H),
phenyl- 7,31-7,37 (m, 1H), 7,16-

7,21 (m, 1H).

D15 |H H Cl H 2-clo-3,6- | t-Bu- 9,10 (bs, 1H), 7,72-7,75
diflo- (CO)O- | (d, 1H), 7,24-7,26 (d,
phenyl- 1H), 7,19-7,24 (m, 1H),

7,05-7,10 (m, 1H), 1,14
(s, 9H).

D16 |H H Cl Me 2-clo-3,6- | t-Bu- 7,75-1,77 (d, 1H), 7,23-
diflo- (CO)O- | 7,25 (d, 1H), 7,18-7,23
phenyl- (m, 1H), 7,04-7,09 (m,

1H), 3,88 (s, 3H), 1,14
(s, 9H).
D17 |H H Cl F,HC- | 2-clo-3,6- | HO- 8,43-8,45 (d, 1H), 7,39-
H,C- | diflo- 7,41 (d, 1H), 7,33-7,39
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phenyl- (m, 1H), 7,17-7,23 (m,
1H), 6,09-6,39 (tt, 1H),
4,81-4,83 (m, 2H).

D18 |Cl Me |Me 2-clo-3,6- | HO- 7,28 (s, 1H), 7,32-7,38

diflo- (m, 1H), 7,17-7,22 (m,

phenyl- 1H), 3,79 (s, 3H), 2,60
(s, 3H).

D19 |Cl Me | Me 2-clo-3,6- |t-Bu- 7,11 (s, 1H), 7,17-7,22

diflo- (CO)O- | (m, 1H), 7,05-7,09 (m,

phenyl- 1H), 3,89 (s, 3H), 2,62
(s, 3H), 1,01 (s, 9H).

D20 |H H Me 2,6-dietyl- | HO- 8,65-8,67 (m, 1H), 8,25-
4-metyl- 8,27 (dd, 1H), 7,19-7,22
phenyl- (m, 1H), 7,06 (s, 2H),

3,86 (s, 3H), 1,08 (t,
6H).

D21 |H H F,HC- | 2-clo-3,6- | HO- 8,72 (d, 1H), 8,40-8,42

H,C- | diflo- (d, 1H), 7,32-7,35 (d,
phenyl- 1H), 7,20-7,24 (m, 1H),
7,09-7,14 (m, 1H), 6,13-
6,44 (tt, 1H), 4,94-5,02
(m, 2H).

D22 |H Cl |Me 2-clo-3,6- | HO- d4,-MeOH: 8,40-8,43 (d,
diflo- 1H), 7,35-7,37 (d, 1H),

phenyl- 7,32-7,38 (m, 1H), 7,17-
7,22 (m, 1H), 3,75 (s,
3H).

D23 |H H F,HC- | 3-bromo-2- | i-Pr- 8,69 (d, 1H), 7,90-7,91

H,C- | clo-6-flo- | (CO)O- | (d, 1H), 7,66-7,70 (m,
phenyl- 1H), 7,26-7,31 (m, 2H),
7,00-7,04 (m, 1H), 6,15-
6,46 (tt, 1H), 4,99-5,07
(m, 2H), 2,67-2,74 (m,
1H), 1,06-1,08 (m, 6H).

D24 |H H Me 2,4,6- HO- -
trimetyl-
phenyl-

D25 |H H H 3-metoxy- | HO- -

phenyl-

D26 | MeO- H Et 2,3-diclo- | HO- 9,28 (bs, 1H), 8,59-8,60

6-flo- (d, 1H), 7,45-7,49 (m,

phenyl- 1H), 7,03-7,07 (m, 1H),

6,79 (d, 1H), 4,58-4,63
(q, 2H), 4,14 (s, 3H),
1,32-1,35 (t, 3H).
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D27 |H Br |H H 2,6-diflo- | HO- -
phenyl-
D28 |H Br |H H 2,4,6- HO- -
triflo-
phenyl-
D29 |H H F5;C- | Me 2-clo-3,6- | HO- 8,55 (d, 1H), 7,56 (d,
diflo- 1H), 7,08-7,13 (m, 1H),
phenyl- 6,98-7,03 (m, 1H), 3,81
(s, 3H).
D30 |H H F;C- | Me 2-clo-3,6- | t-Bu- 8,01 (d, 1H), 7,60 (d,
diflo- (CO)O- | 1H), 7,20-7,26 (m, 1H),
phenyl- 7,06-7,11 (m, 1H), 3,93
(s, 3H), 1,16 (s, 9H).
D31 H H F;C- | H 2-clo-3,6- | t-Bu- 7,99 (d, 1H), 7,61 (d,
diflo- (CO)O- | 1H), 7,20-7,26 (m, 1H),
phenyl- 7,06-7,11 (m, 1H), 1,16
(s, 9H).
D32 |H H H F,HC- | 3-bromo-2- | HO- 8,68-8,69 (d, 1H), 8,36
H,C- | clo-6-flo- (d, 1H), 7,66-7,69 (m,
phenyl- 1H), 7,29-7,32 (m, 1H),
7,00-7,05 (m, 1H), 3,93
(s, 3H), 6,09-6,40 (tt,
1H), 4,91-4,99 (m, 2H).
D33 H H H H 3-bromo-2- | HO- ds-DMSO: 11,92 (bs,
clo-6-flo- 1H), 8,53-8,54 (d, 1H),
phenyl- 8,27-8,30 (d, 1H), 7,81-
7,84 (m, 1H), 7,22-7,28
(m, 2H).
Bang E:

Hop chét c6 cong thic (E), trong d6 A', A%, A%, A*, R?, R* va R’ ¢6 cac gia tri nhu mb ta

trong bang sau.

RS
1 4
A|2|/ A\ AN R
AQP (E)
At N“ 0
R3
Hop | A" | A* | A° | A" | R R’ R’ 1H-NMR (400
chat s MHz, CDCI3 ngoai
trr cho dugc biéu
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thi; chuyén dich héa
hoc & ppm

El -CH- | N -CH- H 2-clo- | t- d¢-DMSO: 13,29
3,6- Bu- | (bs, 1H), 9,16 (s,
diflo- (CO | 1H), 8,99 (s, 1H),
phenyl- | )O- | 7,63-7,68 (m, 1H),

7,44-7,50 (m, 1H),
1,07 (s, 9H).

E2 -CH- | N -CH- Et 2-clo- | i-Pr- | 9,20 (s, 1H), 8,99 (s,
3,6- (CO | 1H), 7,24-7,29 (m,
diflo- )O- | 1H), 7,10-7,15 (m,
phenyl- 1H), 4,59-4,65 (q,

2H), 2,76 (sept, 1H),
1,43 (t,3H), 1,14 (d,
3H), 1,12 (d, 3H).

E3 -CH- | N -CH- F,HC- | 2-clo- | i-Pr- | 9,22 (s, 1H), 8,94 (s,

H,C- | 3,6- (CO | 1H), 7,26-7,31 (m,
diflo- )O- | 1H), 7,11-7,16 (m,
phenyl- 1H), 6,15-6,45 (tt,

1H), 4,96-5,04 (m,
2H), 2,78 (sept, 1H),
1,12-1,15 (m, 6H).

E4 |N -CH- [N H 2-clo- | HO- | d¢-DMSO: 12,96
3,6- (bs, 1H), 9,77 (s,
diflo- 1H), 7,56-7,62 (m,
phenyl- 1H), 7,38-7,44 (m,

1H).

ES |N -CH- |N H 2-clo- | Me- | 9,70 (s, 1H), 9,54
3,6- (CO | (m, 1H), 7,28-7,33
diflo- )O- | (m, 1H), 7,11-7,16
phenyl (m, 1H), 2,32 (s,

- 3H).

E6 |N -CH- |N Me 2-clo- | Me- | 9,69 (s, 1H), 9,54
3,6- (CO | (m, 1H), 7,26-7,32
diflo- )O- | (m, 1H), 7,11-7,16
phenyl- (m, 1H), 4,03 (s,

3H), 2,32 (s, 3H).

E7 |N -CH- [N H 2-clo-6- | HO- | Ba dugc mo ta trong
flo- WO 04/056829
phenyl- (Hop chit s6 18,

bang 132, trang 64).

ES8 -CH- | -CH- |N H 2-clo-6- | HO- | ba dugc mo ta trong
flo- WO 04/056825
phenyl- (Hop chit sb 42,

bang 129, trang 61).

-76-




19590

E9 |N -CH- [N N H 2,4,6- | EtO |9,68 (s, 1H), 6,96 (s,
trimetyl | - 2H), 4,20-4,27 (q,
- (CO | 2H), 2,33 (s, 3H),
phenyl- | )O- | 2,12 (s, 6H), 1,29 (t,
3H).
E10 |-CH- | N -CH- |N H 2,4,6- | HO- | ba dugc mo ta trong
triflo- WO 04/056826
phenyl- (Hop chit s6 13,
bang 128, trang 62).
Ell |N -CH- |N N H 2,4,6- HO- | B3 dugc mo ta trong
triflo- WO 04/056829
phenyl- (Hop chit sb 13,
bang 132, trang 64).
E12 |N -CH- |N N H 2,4,6- | HO- | 9,59 (s, 1H), 6,97 (s,
trimetyl 2H), 2,34 (s, 3H),
- 2,31 (s, 6H) .
phenyl-
E13 |-CH- |N N -CH- |H 2,4,6- | HO- | ba dugc mo ta trong
triflo- WO 04/056825
phenyl- (Hop chét s6 25,
bang 129, trang 61).
Vi du sinh hoc

Vidu B1: Hoat tinh diét cé

Gieo hat gidng ciia nhidu loai thuc vét thir nghiém khéc nhau vao dit tidu chuén

dwoc khir tring trong cac khay hat, mdi khay c6 96 ngin. Sau khi trdng trong khoang tir 8
dén 9 ngay (sau khi ndy mim) trong cac diu kién dugc kiém soét trong budng khi hau
(trdng & 23/17°C, ngay/dém; chiéu sang 13 gid; 46 4m 50-60%), xit 1y cac thuc vét ndy
bing dung dich phun chira nudc chira 1000mg/l thanh phin hoat tinh hoa tan trong 10%
DMSO (dimetyl sulfoxit, CAS RN 67-68-5) lam dung moi, tuong dwong vdi 1000g/ha.
‘Trdng cdy trong budng khi hau sau khi xir Iy & (24/19°C, ngay/dém; chiéu sang 13 gid; do
4m 50-60%) va tudi nude 2 1an/ngay. Sau 9 ngay, danh gia thir nghiém (10 = gay thiét hai

toan bg thuc vat, 0 = khong gay thiét hai cho thuc vét)

Bang B1: Sir dung sau khi niy mim
STEME

Hop chit sb

Al
A2

1000
1000

Ty 1€ (g/ha)

0
3
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A3 1000 3 4 6 3
A4 1000 4 6 5 4
A5 1000 0 3 0 7
A6 1000 8 6 3 6
A7 1000 6 2 0 0
D5 1000 7 6 7 0
D6 1000 2 0 0 0
D7 1000 3 0 6 0
D8 1000 2 3 0 0
D9 1000 2 2 3 0
D20 1000 5 5 0 0
E4 1000 0 0 2 4
E6 1000 2 0 0 0

STEME = c¢6 (stellaria media); NAAOF = (cai xoong nasturtium officinale); AMARE =

rau dén ré d6 (amaranthus retroflexus); SOLNI = cdy ca (solanum nigrum).

Kiém tra hoat tinh cta cic hop chit A8 va A9 ctia bang A, céc hop chit B2 va B3
cua bang B, hop chit C3 cua bang C, cac hop chit D1, D2, D3, D4, D11, D12, D15, D25,
D27 va D28 ctia bang D, cac hop chét E5, E7, E8, E10, E11 va E13 cila bang E bing cach
sir dung quy trinh twong tu va da biéu thi gdy thiét hai it hoic khong gy thiét hai ddi véi
céc thue vét thir nghiém trong cac diéu kién thir nghiém.

Vi du B2: Hoat tinh diét co

Gieo hat giéng cua cac miu thir nghiém vao dit chuin trong cac chiu. Sau 8 ngay
trdng (sau khi ndy mam) duéi cac didu kién duoc kidm soat trong nha kinh (& 24/16°C,
ngdy/dém; chiéu sang 14 gid; d6 4m 65%), phun dung dich phun dang nuéc lay tir ché
phim c6 thanh phin hoat tinh k¥ thuét trong dung dich axeton/nudc (50:50) chira 0,5%
Tween 20 (polyoxyetelyen sorbitan monolaurat, CAS RN 9005-64-5). Sau dé, tréng cay
trdng thir nghiém trong nha kinh trong cac didu kién dwoc kiém soat (& 24/16°C,
ngay/dém; chiéu sang 14; 46 4m 65%) va tudi nude 2 1an/ngay. Sau 13 ngay, danh gia thir
nghiém (10 = tdng thiét hai ddi v6i cdy trdng; 0 = khéng c6 thiét hai nao di véi cay
trong).

Béang B2: Xt Iy sau khi ndy mam
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Hop chatsé Ty 1¢ (g/ha)

B4
Cl
C2
D10
D14
D16
D17
D18
D21
D22
D23
D24
D26
D29
D30
D31
D32
D33
E2
E3
E9
El12

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

SOLNI
2

W AN D O 9 N O

—_
(e

=Y, I~ VS RN B R S I e S “EE

19590

AMARE

N Y DR W

—
()

nm O 3 L = B O OO © D

SETFA
0

O © © © = O O© O  © O O = MDD O © © O O O

—
()

ECHCG

SO NN O = O O O O = = NO O O O O O O

—
o O

IPOHE
2

W = = N = NN BN OB NN NN

SOLNI = ciy ca solanum nigrum; AMARE = rau dén ré d6 amaranthus retroflexus;
SETFA = co setaria faberi; ECHCG = ¢o 16ng vuc echinochloa crus-galli; [IPOHE = hat
cdy bim bim ipomea hederaceae.

Thir nghiém céac hop chit B1 va B5 cila bang B, cac hop chit D13 va D19 cia

bang D, va hop chét E1 ciia bang E bang cach sir dung quy trinh twong tw va thé hién mét

s6 hoic khong c6 thiét hai nio ddi véi cdy trong thir nghiém trong cac diéu kién thir

nghiém.
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YEU CAU BAO HO

1. Phuong phap phong trir ¢6 chon loc co va cé dai cho cay trdng hitu ich, phwong phap
nay bao gdm budc sir dung cho ciy trong hitu ich hodc noi cay trong hiru ich sinh trudng

hodc dién tich tréng trot lwgng c6 hiéu qua diét co ctia hgp chit c6 cong thirc (I):

R5
1 4
Aﬁ/ A\ X R
' ()
AN
IlRa

trong do:

mot trong s6 A, A%, AP va A*1a N, va céc nhoém con lai 12 C-R;

mdi R' doc 1ap 1a hydro, C;-Cjalkyl, C;-Chaloalkyl, halo, xyano, hydroxy hodc
C,-Cyalkoxy;

R’la C-Cialkyl, C;-Cshaloalkyl, C,-Csalkenyl, hoac C,-Csalkynyl;

R* 12 phenyl duoc thé bing hai hoic ba R®, c6 thé giéng nhau hoic khac nhau;

R’ 13 hydroxy, metylcarbonyloxy-, etylcarbonyloxy-, iso-propylcarbonyloxy-, #-
propylcarbonyloxy-, but-2-ylcarbonyloxy-, 2-metyl-propylcarbonyloxy-, tert-
butylcarbonyloxy-, etoxycarbonyloxy-, hodc etylthiocarbonyloxy-;

mdi R® doc 1ap 1a bromo, clo, flo, metyl, etyl, triflometyl, metoxy hoic
triflometoxy;

hoac muoi hodc N-oxit cia nd.

2. Phuong phap theo diém 1, trong d6 R* dwoc chon tir nhém bao gdm: 2,5-bis-
(triflometyl)-phenyl, 3-bromo-2-clo-6-flo-phenyl, 2-clo-3,6-diflo-phenyl, 2-clo-5-flo-
phenyl, 2-clo-5-triflometyl-phenyl, 2-clo-6-triflometyl-phenyl, 2,3-diclo-6-flo-phenyl,
2,6-diclo-phenyl, 2,6-diclo-4-triflometoxy-phenyl, va 2,3,6-triclo-phenyl.

3. Phuong phép phong trir ¢6 chon loc ¢ va co dai cho cay tréng hitu ich, phuong phap

nay bao gdbm bude st dung cho cdy trong hitu ich hodc noi ciy trdng hitu ich sinh truong

hoic dién tich trdng trot lugng c6 hiéu qua diét cd ctia hop chat cé cong thirc (I):
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R
1 4
NS
3 (M
ANAPSN S0
|3
R

trong doé:

mot trong s6 Al, A%, A3 va A*1a N, va cic nhém con lai 1a C-R';

mdi R! doc 14p 1a hydro, C;-C,alkyl, C;-Cjhaloalkyl, halo, xyano, hydroxy hoédc
C,-Cjalkoxy;

R’1a C;-Csalkyl, C;-Cshaloalkyl, C,-Csalkenyl, hodc C,-Csalkynyl;

R* duge chon tir nhém bao gdm 3,5-diclo-pyrid-2-yl, 3,5-diclo-pyrid-4-yl, 2,6-
diclo-pyrid-3-yl, 2,4-diclo-pyrid-3-yl, 4,6-diclo-pyrid-3-yl, 2,5-diclo-pyrid-4-yl, 3-
triflometyl-isoxazol-5-yl, 3-metyl-1,2,4-oxadiazol-5-yl va 2-clo-4-metyl-thiazol-5-yl;

R’ 14 hydroxy, metylcarbonyloxy-, etylcarbonyloxy-, iso-propylcarbonyloxy-, n-
propylcarbonyloxy-, but-2-ylcarbonyloxy-, 2-metyl-propylcarbonyloxy-, tert-
butylcarbonyloxy-, etoxycarbonyloxy-, hodc etylthiocarbonyloxy-;

hodc mudi hodc N-oxit ctia nd.

4. Phuong phép theo diém bét ky trong sb cac diém 1 dén 3, trong d6 A', A%, A’1a CR
vaA*laN.

5. Phuong phap theo diém bat ky trong s cac diém 1 dén 4, trong 6 mdi R! du la
hydro.

6. Phuong phép theo diém bét ky trong sb cac diém 1 dén 5, trong d6 R? 1a metyl, etyl,
2,2-difloetyl hoac propargyl.

7. Phuong phap theo diém bat ky trong sb cac diém 1 dén 6, trong d6 R’ 1 hydroxy, iso-
propylcarbonyloxy-, hodc tert-butylcarbonyloxy-.
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8. Hop chét c6 cong thire (Ic):

R5
1 4
e
g (Ic)
SATSNTSo
Il?s

trong d6, mot trong s6 A', A%, A* va A*1a N, va cac nhém con lai 1a C-R';

mdi R' 1a hydro, C,-Cjalkyl, C;-Cshaloalkyl, halo, xyano, hydroxy hoac C;-
C,alkoxy;

R31a C,-C,alkyl, C;-Cshaloalkyl, C,-Csalkenyl, hodc C,-Csalkynyl;

R*1a phenyl dugc thé bang hai hoic ba R®, ¢6 thé gidng nhau hoic khac nhau;

R’ 13 metylcarbonyloxy-, etylcarbonyloxy-, iso-propylcarbonyloxy-, n-
propylcarbonyloxy-, but-2-ylcarbonyloxy-, 2-metyl-propylcarbonyloxy-, tert-
butylcarbonyloxy-, etoxycarbonyloxy-, hodc etylthiocarbonyloxy-;

mdi R® doc 1ap 1a bromo, clo, flo, metyl, etyl, triflometyl, metoxy hoac

triflometoxy; hoac muoi hodc N-oxit cua no.

9. Hop chit theo diém 8, trong d6 R* dwgc chon tir nhém bao gém: 2,5-bis-(triflometyl)-
phenyl, 3-bromo-2-clo-6-flo-phenyl, 2-clo-3,6-diflo-phenyl, 2-clo-5-flo-phenyl, 2-clo-5-
triflometyl-phenyl, 2-clo-6-triflometyl-phenyl, 2,3-diclo-6-flo-phenyl, 2,6-diclo-phenyl,
2,6-diclo-4-triflometoxy-phenyl, va 2,3,6-triclo-phenyl.

10. Hop chét c6 cong thic (Ic)

R
1 4
A|2|/ A\ X R
o (19
AN
I|?3

trong d6, mot trong s6 A', A%, A’ va A*1a N, va nhoém con lai 1a C-R';
mdi R! 1a hydro, C,-Cjalkyl, C;-Cshaloalkyl, halo, xyano, hydroxy hodc C;-
C,alkoxy;
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R’1a C,-C,alkyl, C-Cshaloalkyl, C,-Csalkenyl, hodc C,-Csalkynyl;

R* dugc chon tir nhém bao gdm 3,5-diclo-pyrid-2-yl, 3,5-diclo-pyrid-4-yl, 2,6-

diclo-pyrid-3-yl, 2,4-diclo-pyrid-3-yl,
triflometyl-isoxazol-5-yl, 3-metyl-1,2,4-oxadiazol-5-yl va 2-clo-4-metyl-thiazol-5-yl;

4,6-diclo-pyrid-3-yl,

2,5-diclo-pyrid-4-yl,

R’ 1a metylcarbonyloxy-, etylcarbonyloxy-, iso-propylcarbonyloxy-, -

propylcarbonyloxy-, but-2-ylcarbonyloxy-, 2-metyl-propylcarbonyloxy-, fert-

butylcarbonyloxy-, etoxycarbonyloxy-, hodc etylthiocarbonyloxy-;

hoic mudi hodc N-oxit cua no.

3-

11. Hop chét theo diém bét ky trong s6 cac diém 8 dén 10, trong d6 mdi R' déu 13 hydro.

12. Hop chit theo diém bat ky trong sb cac diém 8 dén 11 trong d6 R> 12 metyl, etyl, 2,2

difloetyl, 2,2,2-trifloetyl, alyl hodc propargyl.

13. Hop chit theo diém 8, trong d6 hop chat nay la:

(a) hop chit c6 cong thirc (A):

R
N\ AN
=

\

RS

trong do, R?, R* va R’ c6 gia tri nhu néu trong bang dudi day:

Hop chét s6 R’ R’ R’
A4 Me | 2-clo-3,6-diflo-phenyl- i-Pr-(CO)O-
A5 Me | 2-clo-3,6-diflo-phenyl- t-Bu-(CO)O-
A6 Me | 2,6-dietyl-4-metyl-phenyl- i-Pr-(CO)O-
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hozic (b) hop chét c6 cong thirc (B):

R1a R5
4
NT XYY R
| (B)
R™ ZS N0
R1c Flza

trong d6, R'*, R'™, R'®, R, R* va R® ¢6 gié tri nhu néu trong bang duéi day:

Hop chitsd |[R"™ [R®|[R"*| R’ R’ R’
B1 H |H |H |Et 2-clo-3,6-diflo-phenyl- | t-Bu-(CO)O-
B5 Cl |Me|H |Me |2-clo-3,6-diflo-phenyl- | t-Bu-(CO)O-

hoic (c) hop chét ¢ cong thirc (C):

5

R
4
XN R
»
I‘Tl 0]
R3

trong d6 R?, R* va R’ ¢6 gia tri nhu néu trong bang dudi day:

R’ R* R’
Me 2-clo-3,6-diflo-phenyl- | i-Pr-(CO)O-

Hop chét s6
C2

hoic (d) hop chit c6 cong thie (D):

R1a Rs
1b 4
R SR
| P (D)
R'*” N N~ o
RS

trong d6 R', R, R'®, R?, R* va R’ ¢6 gi4 tri nhu néu trong bang dudi day:

HA(_Yp IR | R™ | R R? R* RS

chat so

D6 H |[H |H |Me 2,6-dietyl-4-metyl-phenyl- | i-Pr-(CO)O-
D7 H |H |[H |Me 2-clo-3,6-diflo-phenyl- i-Pr-(CO)0O-
D8 H |[H |H |Me 2,6-dietyl-4-metyl-phenyl- | t-Bu-(CO)O-
D9 H |[H |H |Me 2-clo-3,6-diflo-phenyl- t-Bu-(CO)O-
D10 H |H |H |FHC-H,C- |2-clo-3,6-diflo-phenyl- t-Bu-(CO)O-
D13 H |[Br |[H |[Me 2-clo-3,6-diflo-phenyl- t-Bu-(CO)O-
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chat so
D16 H |H |[Cl |[Me 2-clo-3,6-diflo-phenyl- t-Bu-(CO)O-
D19 Cl |[H |Me |Me 2-clo-3,6-diflo-phenyl- t-Bu-(CO)O-

14. Hop chét c6 cong thie (Id)

1 4
Aﬁ/A\ X R
I (Id)
ANATSN 0
| 3
R

trong d6, mot trong s& A', A%, A® va A* 1a N, va nhom con lai 1a C-R';

mdiR! 1a hydro, C;-C,alkyl, C;-C,haloalkyl, halo, xyano, hydroxy hoac C;-
C,alkoxy;

R*1a C,-Csalkyl, C;-Cshaloalkyl, C,-Csalkenyl, hodc C,-Csalkynyl;

R* 12 phenyl dugc thé bing hai hodc ba R®, ¢6 thé gibng nhau hoic khac nhau;

mdi R® doc 1ap 1a bromo, clo, flo, metyl, etyl, triflometyl, metoxy hoac

triflometoxy; hodc muoi hoac N-oxit cua nd.

15. Hop chét theo diém 14, trong d6 R* dwoc chon tir nhém bao gdm: 2,5-bis-
(triflometyl)-phenyl, 3-bromo-2-clo-6-flo-phenyl, 2-clo-3,6-diflo-phenyl, 2-clo-5-flo-
phenyl, 2-clo-5-triflometyl-phenyl, 2-clo-6-triflometyl-phenyl, 2,3-diclo-6-flo-phenyl,
2,6-diclo-phenyl, 2,6-diclo-4-triflometoxy-phenyl, va 2,3,6-triclo-phenyl.

16. Hop chat ¢6 cong thire (Id)

OH
1 4
Aﬁ/A\ AN R
. (19
ANATSN 0
| 3
R

trong d6, mot trong $b Al, A2, AlvaAtla N, va nhom con lai 1a C-Rl,
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mdiR! 14 hydro, C;-Cjalkyl, C-Cshaloalkyl, halo, xyano, hydroxy hodc C;-
Cgalkoxy;

R 1a C;-Caalkyl, C;-Cshaloalkyl, C,-Csalkenyl, hodc C,-Csalkynyl;

R* dugc chon tir nhém bao gdm 3,5-diclo-pyrid-2-yl, 3,5-diclo-pyrid-4-yl, 2,6-
diclo-pyrid-3-yl, 2,4-diclo-pyrid-3-yl, 4,6-diclo-pyrid-3-yl, 2,5-diclo-pyrid-4-yl, 3-
triflometyl-isoxazol-5-yl, 3-metyl-1,2,4-oxadiazol-5-yl va 2-clo-4-metyl-thiazol-5-yl;

hodc mudi hodc N-oxit ctia né.
17. Hop chét theo diém bét ky trong s8 cac diém 14 dén 16, trong d6 m&i R' déu 13 hydro.

18. Hop chét theo diém bét ky trong s6 cac diém 14 dén 17, trong d6 R} 1a metyl, etyl,
2,2-diflo-etyl, 2,2,2-triflo-etyl, allyl hodc propargyl.

19. Hop chit theo diém 14, trong d6 hop chét nay la:
(a) hop chét ¢ cong thirc (A):

R
4
N\ X R
P (A)
ITI 0]
R3

trong d6, R?, R* va R® ¢6 gi4 tri nhu néu trong bang duéi day:

Hop chitsé | R’ R’ R’
A3 Me 2-clo-3,6-diflo-phenyl- | HO-

hoc (b) hop chét c6 cong thirc (B):

R1a R5
4
NT XY X R
| (B)
R™ VN
|
R1c R3

trong do, R R R R} R*vaR’co gia tri nhu néu trong bang dudi day:
Hop chitsd |[R™® |R" [R*|R’ [R’ R’
B4 Cl |[Me|H |Me |2-clo-3,6-diflo-phenyl- HO-
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hoiic (c) hop chét ¢6 cong thirc (C)

Rs

4
AN AN R
NI (©)
Z N (@]

|3

R
trong d6, R?, R* va R’ ¢6 gia tri nhu néu trong bang dudi day:

Hop chitsé |R’ R’ R’
Cl Me 2-clo-3,6-diflo-phenyl- | HO-

hoic (d) hop chét c6 cong thirc (D)

R1a Rs
1b 4
R R

| (D)
1c ~

R N~ N7 o

| 3

R

trong d6, R R'®, R'®, R?, R* va R’ ¢6 gid tri nhu néu trong bang duéi day:

Hop chitsé |[R™|R"™ [R'® |R’ R’ R’

D5 H |H H Me 2-clo-3,6-diflo-phenyl- HO-
D17 H |H Cl | F,HC-H,C- | 2-clo-3,6-diflo-phenyl- HO-
D18 Cl |H Me | Me 2-clo-3,6-diflo-phenyl- HO-
D20 H |H H Me 2,6-dietyl-4-metyl-phenyl- | HO-
D21 H |H H F,HC-H,C- | 2-clo-3,6-diflo-phenyl- HO-
D22 H |H Cl | Me 2-clo-3,6-diflo-phenyl- HO-

20. Ché pham diét co chta lugng c6 hidu qua diét co cta hop chét ¢ cong thirc (I), (Ic)
hodc (Id), nhu duoc xac dinh theo diém bt ky trong s6 cac diém 8 dén 19 cing véi ta

dwoc phéi ché.
21. Ché pham diét co chtra lugng c6 hiéu qua diét cd ciia hop chit cé cong thire (I), (Ic)

hodc (Id), nhu dugc xac dinh theo diém bat ky trong s6 céc diém 8 dén 19, tuy y mot hodac

nhi€u chat diét co khac, va tuy y mot hodc nhiéu chat an toan.
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