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(57) Dé giai quyét cude khung hoang lwong thuc duge du dodn sé xay ra trong tuong
lai gén do sy gia tang dan s6 toan ciu, ¢6 nhu cdu tao ra mot loai thudc diét cé méi vira
c6 tinh an toan cao cho cay tréng vira ¢ hoat tinh diét cé vu viét dbi véi co dai. Vén
dé nay c6 thé dugc giai quyét bang thube diét co ding trong ndng nghiép va trong trot

bao gdbm Hop chat duoc bidu dién bang cong thirc chung (1) sau day:
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Linh vwe k§ thuit dugc deé cap

Sang ché dé cap dén hop chét di vong ngung ty chita nito ¢6 nhém oxim va mudi
ctia no, thude diét cé dung trong ndng nghiép va trong trot bao gdom hop chat hoic muodi
cua no6 lam thanh phén hoat tinh, va phuong phap st dung hop chét hodc mudi cua nd
hodc thudc diét co.

Tinh trang k¥ thuit cia sang ché

Tai lidu sang ché 1 mo6 ta mot so loai hgp chat di vong ngung tu chira nito ¢6 nhom
oxim ma ¢ hoat tinh diét con trung. Tuy nhién, tai li¢u nay khong md ta cau tric cu thé
cua hop chit theo sang ché, né cling khong boc 19 hodc dé xuat bat ky hop chat nao ¢6

r
A

cong dung lam céac thuoce diét ¢é.
Danh sach tai liéu vién dan

Tai lidu sang ché

Tai liéu sang ché 1: WO 2017/065183
Bin chit ky thuit ciia sang ché

Vén dé ky thuat

Mbt ngudn cung cip luong thuc 6n dinh va an toan 1a diéu can thiét dé giai quyét
cudc khing hoang luong thue dugce dyu doan sé xay ra trong tuong lai gan do su gia ting
dan s toan cau. Viée cung cap luong thuc én dinh va an toan doi hoi phai loai bé hoac
kiém soét co dai gay trd ngai cho viéc canh tac va thu hoach cdy trong mot cach kinh &
va hiéu qua. Do d6, viéc phat trién cac loai cac thude diét co va cac chat diéu hoa sinh
trudng thuc vat méi ¢d thé cung cap cac giai phap cho van dé nay ngay cang tr¢ nén
quan trong. Dé dap tng nhu cau xa hoi nhu vay. sang ché co muc dich dé xuat thudc diét
¢6 moi ¢o ca tinh an toan cao cho cay tréng va hoat tinh diét ¢6 tuyét voi doi véi ¢é dai.
Ngoai ra, do sy 130 héa ctia ndng dan, ¢6 nhu cu vé céc loai phuong phép tng dung tiét
kiém lao dong va tao ra céac thude diét ¢o dung trong ndéng nghiép va trong trot phi hop

v6i cdc phuong phap ing dung do.
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Giai phap cho van dé

2/339

Céc tdc gia sang ché da tién hanh nghién ctru chuyén séu dé phat trién thude diét ¢o

moi dung trong ndng nghiép va trong trot. Két qua 1a, cac tdc gia sang ché da phat hién ra

rang hop chat di vong ngung tu chira nito ¢c6 nhém oxim dugce bicu dién bang cong thire

chung (1) ctia sang ché hodc mudi cta né ¢d cong dung lam thude diét cé dung trong

nong nghiép va trong trot. Dua trén phat hién nay, cdc tac gia sang ché da hoan thanh

sang ché.

Nghia 1a, sdng ché bao gom nhitng diém sau.

[1] Hop chat duge biéu dién bing cong thirc chung (1):

[Cong thue hoa hoc 1]

= N
(R‘)m—\ | >

{trong d6

R'Ia
(al) nguyén tir halogen:
(a2) nhom xyano;
(a3) nhém nitro;
(a4) nhom formyl;
(a5) nhém cacboxyl;
(a6) nhom (C;-Ce) alkyl;
(a7) nhém (Cz-Cg) alkenyl;
(a8) nhom (C2-Cg) alkynyl;

(a9) nhom (C3-Cs) xycloalkyl;

(R

— A3

\Az
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(al0) nhom halo (C1-Cs) alkyl;

(all) nhém halo (C2-Cs) alkenyl;

(al2) nhém halo (C2-Ce) alkynyl;

(a13) nhom halo (Cs-Cs) xycloalkyl;

(al4) nhom hydroxy (Ci-Ce) alkyl;

(al5) nhom hydroxy halo (C1-Ce) alkyl;

(al6) nhom (C1-Cs) alkoxy (Ci-Ce) alkyl;
(al7) nhom di-(Ci-Cs) alkoxy (Ci-Ce) alkyl;
(al8) nhém halo (C1-Cs) alkoxy (C1-Cs) alkyl;
(a19) nhom (Ci-Cs) alkoxy halo (Ci1-Ce) alkyl;
(a20) nhém halo (C;-Cs) alkoxy halo (Ci-Ce) alkyl;
(a21) nhém (C3-Cs) xycloalkyl (Ci-Ce) alkyl;
(a22) nhom (C1-Ce) alkoxy;

(a23) nhom halo (Ci-Ce) alkoxy;

(a24) nhom (C1-Cs) alkylthio;

(a25) nhom (C1-Ce) alkylsulfinyl;

(a26) nhom (Ci1-Ce) alkylsulfonyl;

(a27) nhom halo (C1-Cs) alkylthio;

(a28) nhom halo (C1-Cs) alkylsulfinyl;

(a29) nhom halo (C1-Ce) alkylsulfonyl;

3/339

(a30) nhém RER?)N trong d6 R® va R® ¢6 thé giong nhau hogc khac nhau va mdi ky

hiéu 1a nguyén tir hydro, nhém hydroxyl, nhém amino, nhom di-(C1-Cs) alkylamino,
nhém (Ci1-Cs) alkyl, nhom (Cs-Cs) xycloalkyl, nhém (C2-Ce) alkenyl, nhom (C>-Ce)
alkynyl, nhom (C1-Cs) alkoxy, nhém (C2-Cs) alkenyloxy, nhom halo (Ci-Cs) alkyl,
nhém halo (C2-Cs) alkenyl, nhém halo (C2-Ce) alkynyl, nhém halo (C1-Cs) alkoxy,
nhém halo (C3-Cs) xycloalkyl, nhom (C3-Ce) xycloalkyl (Ci-Ce) alkyl, nhém xyano
(C1-Cs) alkyl, nhém (C1-Cs) alkylcacbonyl, nhém halo (C1-Cs) alkylcacbonyl, nhém

3
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(C1-Cs) alkoxycacbonyl, nhom halo (Ci-Ce) alkoxycacbonyl, nhém (Ci-Ce)
alkylsulfanylcacbonyl, nhém (Ci-Ce) alkylsulfonyl, nhém halo (Ci-Ce) alkylsulfonyl,
nhom N-(Ci-Cs) alkylcacboxamit, nhom N,N-di-(Ci-Ce) alkylcacboxamit, nhém
N-(C1-Cs) alkylsulfamoyl, nhém N,N-di-(C1-Ce) alkylsulfamoyl, nhom N-halo (C1-Cs)
alkylcacboxamit, nhém (Ci-Cs) alkoxycacbonyl (C1-Cs) alkyl, nhém (Ci-Cs) alkoxy
(C1-Cs) alkyl, nhém di-(C1-Ce) alkoxy (Ci-Ce) alkyl, nhom (Ci-Ce) alkoxy (Ci-Ce)
alkylcacbonyl, nhom thietanyl, nhom 1,1-dioxothietanyl, nhém tetrahydrofuranyl,
nhém thiazolyl, nhom 2-oxotetrahydrofuranyl, nhém phenyl, nhom phenyl co, ¢ trén
vong, tur 1 dén 5 nhom thé ma co thé gidng nhau hodc khac nhau va dugc chon tir
nhém chi bao gdm nguyén tir halogen, nhém xyano, nhom (C1-Ce) alkyl, nhoém halo
(C1-C¢) alkyl, nhom (Ci-Ce) alkoxy, nhom halo (Ci-Ce) alkoxy, nhom (C3-Ce)
xycloalkyl, nhom (Ci-Ce) alkylthio, nhom halo (C1-Ce) alkylthio, nhom (Ci-Ce)
alkylsulfinyl, nhém halo (C1-Ce) alkylsulfinyl, nhom (C1-Ce) alkylsulfonyl, va nhom
halo (C1-Cs) alkylsulfonyl, hogc nhém phenyl (Ci-Cs) alkyl, hodc R® va R c6 thé ghép
v6i nhau dé tao thanh vong c6 tir 4 dén 6 phan ti;

(a31) nhém R'(RMN (C1-Ce) alkyl trong d6 R'* va R ¢6 thé gibng nhau hodc khac
nhau va mdi ky hiéu 1a nguyén t hydro, nhém (Ci-Cs) alkyl, nhém halo (C1-Ce) alkyl,
nhom (C3-Cs) xycloalkyl, nhom (C3-Cs) xycloalkyl (C1-Cs) alkyl, nhom (Ci-Ce)
alkylcacbonyl, nhém halo (Ci-Cs) alkylcacbonyl, nhom (C1-Cs) alkoxycacbonyl, nhom
halo (C1-Ce) alkoxycacbonyl, nhém (Ci-Ce) alkylsulfonyl, hogc nhém halo (Ci-Ce)
alkylsulfonyl, hogc R'? va R' ¢c6 thé ghép vdi nhau dé tao thanh vong c6 tir 4 dén 6
phan ti;

(a32) nhom (C1-Ce) alkylthio (Ci-Cs) alkyl;

(a33) nhom (Ci-Cs) alkylsulfinyl (C1-Ce) alkyl;
(a34) nhém (C;-Cs) alkylsulfonyl (Ci-Cs) alkyl;
(a35) nhom halo (C1-Cs) alkylthio (Ci-Ce) alkyl;
(a36) nhom halo (C1-Cs) alkylsulfinyl (Ci-Ce) alkyl;
(a37) nhom halo (C1-Cs) alkylsulfonyl (C1-Cs) alkyl;

(a38) nhom (C1-Cs) alkylthio halo (C1-Ce) alkyl;
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(a39) nhom (C1-Cs) alkylsulfinyl halo (Ci-Co) alkyl;

(a40) nhoém (C1-Cs) alkylsulfonyl halo (Ci-Cs) alkyl;

(a41) nhém halo (C1-Cs) alkylthio halo (Ci-Cs) alkyl;

(a42) nhém halo (C1-Cs) alkylsulfinyl halo (C1-Ce) alkyl;

(a43) nhém halo (C1-Cs) alkylsulfonyl halo (C1-Ce) alkyl;

(a44) nhom (C1-Cs) alkylcacbonyl;

(a45) nhom (C1-Cs) alkoxycacbonyl;

(a46) nhom halo (C1-Ce) alkylcacbonyl;

(a47) nhém halo (C1-Cs) alkoxycacbonyl;

(a48) nhom (Ci-Cs) alkylcacbonyloxy;

(a49) nhém halo (C1-Cs) alkylcacbonyloxy:;

(250) nhém R'Y(RM)N cacbonyl trong d6 R'® va R" gidng nhu trén;
(a51) nhém R!(RMN cacbonyloxy trong d6 R'? va R!! gidng nhu trén;
(252) nhom R'R!N sulfonyl trong d6 R'® va R!! giéng nhu trén;
(a53) nhom (C1-Cs) alkylsulfonyloxy;

(a54) nhom halo (C1-Ce) alkylsulfonyloxy;

(a55) nhém (C1-Cs) alkoxyimino (C1-Cs) alkyl;

(a56) nhom halo (C1-Cs) alkoxyimino (C1-Cs) alkyl;

(a57) nhém phenyl;

5/339

(a58) nhom phenyl c6, & trén vong, tur 1 dén 5 nhom thé ma c6 thé gidng nhau hodc

khéc nhau va duoc chon tir nguyén tir halogen, nhém xyano, nhém nitro, nhom formyl,
nhom (Ci1-Cs) alkyl, nhém halo (Ci-Ce) alkyl, nhém (C1-Cs) alkoxy, nhém halo
(C1-Cs) alkoxy, nhom (Cs-Ce) xycloalkyl (Ci-Cs) alkyl, nhém RIRMN (Ci-Cs) alkyl
trong d6 R1% va R! giéng nhu trén, nhom R'(R')N trong d6 R0 va R gidng nhu trén,
nhém (Ci-Ce) alkylthio, nhom halo (Ci-Ce) alkylthio, nhom (Ci1-Cs) alkylsulfinyl,
nhém halo (C1-Cs) alkylsulfinyl, nhém (C1-Ce) alkylsulfonyl, va nhom halo (C1-Ce)

alkylsulfonyl;
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(a59) nhém pyridyl;

(a60) nhom pyridyl c6, & trén vong, tir 1 dén 4 nhom thé ma co thé gidng nhau hozc
khac nhau va dugc chon tir nguyén tir halogen, nhdm xyano, nhom nitro, nhém formyl,
nhém (Ci-Cs) alkyl, nhém halo (Ci-Ce) alkyl, nhom (C1-Ce) alkoxy, nhoém halo
(C1-Cs) alkoxy, nhom (C3-Ce) xycloalkyl (Ci-Cs) alkyl, nhom RIYRMN (Ci-Ce) alkyl
trong d6 R'® va R!! gidng nhur trén, nhém R (RN trong d6 R'® va RY! gidng nhu trén,
nhém (Ci-Cs) alkylthio, nhém halo (C1-Cs) alkylthio, nhom (Ci-Cs) alkylsulfinyl,
nhém halo (Ci-Cs) alkylsulfinyl, nhom (Ci-Cs) alkylsulfonyl, va nhom halo (C1-Ce)
alkylsulfonyl;

(a61) nhom pyrazolyl;

(a62) nhom pyrazolyl co, & trén vong, tur 1 dén 3 nhom thé ma c6 thé giéng nhau hodc
khac nhau va duge chon tir nguyén tir halogen, nhém xyano, nhém nitro, nhém formyl,
nhém (Ci-Cs) alkyl, nhém halo (Ci1-Ce) alkyl, nhom (Ci1-Ce) alkoxy, nhém halo
(C1-Cs) alkoxy, nhom (C3-Cs) xycloalkyl (Ci-Ce) alkyl, nhém RIYRMN (C1-Ce) alkyl
trong d6 R1® va R! gidng nhu trén, nhém RI°(R')N trong d6 R va R!! gidng nhu trén,
nhom (C1-Cs) alkylthio, nhém halo (Ci1-Ce) alkylthio, nhém (Ci-Ce) alkylsulfinyl,
nhém halo (Ci-Cs) alkylsulfinyl, nhém (Ci-C) alkylsulfonyl, va nhom halo (C1-Ce)
alkylsulfonyl;

(a63) nhém phenoxy;

(a64) nhém phenoxy co, ¢ trén vong, tur 1 dén 5 nhom thé ma c6 thé giéng nhau hodc
khac nhau va dugc chon tlr nguyén tir halogen, nhém xyano, nhoém nitro, nhom formyl,
nhém (Ci-Ce) alkyl, nhém halo (Ci-Cs) alkyl, nhém (C1-Ce) alkoxy, nhém halo
(Ci1-Cs) alkoxy, nhém (C3-Cs) xycloalkyl (Ci-Ce) alkyl, nhom RIYRMN (C1-Cs) alkyl
trong d6 R'® va R!! giéng nhu trén, nhom R**(R")N trong d6 R' vaR" gidng nhu trén,
nhom (C1-Cs) alkylthio, nhém halo (Ci-Cs) alkylthio, nhom (Ci-Cs) alkylsulfinyl,
nhém halo (C1-Cs) alkylsulfinyl, nhém (C1-Cs) alkylsulfonyl, va nhom halo (C1-Co)
alkylsulfonyl;

(a65) nhém dioxolanyl;

(a66) nhom dioxolanyl c6, & trén vong, tur 1 dén 4 nhém thé ma c6 thé gidng nhau

hodc khac nhau va dugce chon tir nguyén tir halogen, nhém xyano, nhoém nitro, nhém

6



49767 7/339

formyl, nhém cacbonyl, nhém (C1-Ce) alkyl, nhém halo (C1-Ce) alkyl, nhém (C1-Ce)
alkoxy, nhom halo (Ci-Ce) alkoxy, nhém (C3-Cs) xycloalkyl (C1-Ce) alkyl, nhom
RIYRN (C;-Cs) alkyl trong d6 R'® va R!! giéng nhu trén, nhom (C1-Ce) alkylthio,
nhom halo (Ci1-Ce) alkylthio, nhém (Ci-Cs) alkylsulfinyl, nhc’)rh halo (C1-Ce)
alkylsulfinyl, nhém (Ci-Cs) alkylsulfonyl, va nhom halo (C1-Ce) alkylsulfonyl;

(a67) nhom dioxanyl;

(a68) nhom dioxanyl c6, ¢ trén vong, tur 1 dén 6 cac nhom thé ma c6 thé giéng nhau
ho#ic khac nhau va duoc chon tlr nguyén ti halogen, nhém Xyano, nhém nitro, nhém
formyl, nhém cacbonyl, nhém (C1-Ce) alkyl, nhom halo (C1-Ce) alkyl, nhom (C1-Ce)
alkoxy, nhém halo (Ci-Ce) alkoxy, nhém (C3-Cs) xycloalkyl (Ci-Ce) alkyl, nhom
RIYRMN (C;-Ce) alkyl trong d6 R'® va R'! giéng nhu trén, nhom (C1-Ce) alkylthio,
nhém halo (Ci-Cs) alkylthio, nhom (C1-Ce) alkylsulfinyl, nhém halo (Ci-Ce)
alkylsulfinyl, nhom (C1-Cs) alkylsulfonyl, va nhém halo (C1-Cs) alkylsulfonyl;

(a69) nhom (C1-Cs) alkylen dugc tao thanh cing véi mot nhom thé lién ké (R' khac),
trong d6 nhém (C1-Ce) alkylen c6 thé dugc thé vi tir 1 dén 4 nhom thé ma c6 thé
gidng nhau hodc khac nhau va dugc chon tir nguyén tir halogen, nhom phenyl, va
nhom (C1-Ce) alkyl; hodc

(a70) nhém metylendioxy dugc tao thanh cung véi mét nhom thé lién ke (R khac),
trong d6 nhém metylendioxy co thé dugc thé bang 1 hoic 2 nhom thé ma c6 thé gidng
nhau hodc khac nhau va duoc chon tir nguyén tir halogen, nhém phenyl, va nhom
(C1-Co) alkyl,

trong dé, khi m 12 s6 nguyén 16n hon hogc bang 2, cac R! ¢6 thé giéng nhau hodc khac

nhau,
mlao, 1,2, 3, hoac4,
R?1a

(b1) nguyén t& hydro;

(b2) nhém (C1-Ce) alkyl;

(b3) nhom (C3-Ce) xycloalkyl;

(b4) nhém (C2-Cs) alkenyl;
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(b5) nhom (C»-Ce) alkynyl;

(b6) nhom halo (C1-Ce) alkyl;

(b7) nhom halo (Cz—Cé) alkenyl;

(b®) nhém halo (C2-Ce) alkynyl;

(b9) nhom (C1-Cs) alkoxy (C1-Co) alkyl;

(b10) nhém (Ci-Ce) alkylthio (Ci-Cs) alkyl;

(b11) nhém (C1-Cs) alkylsulfinyl (Ci-Ce) alkyl;

(b12) nhém (C1-Ce) alkylsulfonyl (Ci-Ce) alkyl;

(b13) nhom (C3-Cs) xycloalkyl (Ci-Co) alkyl;

(b14) nhom (C1-Ce) alkoxy;

(b15) nhom (C1-Cs) alkylcacbonyl,

(b16) nhom (C1-Cs) alkoxycacbonyl;

(b17) nhém halo (C1-Ce) alkoxy;

(b18) nhom halo (C1-Ce) alkylcacbonyl;

(b19) nhom halo (C1-Cs) alkoxycacbonyl;

(b20) nhém RI®(RN cacbonyl trong d6 R'® va R!! giéng nhu trén; hodc

(b21) nhém R(R'™)N sulfonyl trong d6 R'® va R" gidng nhu trén,
R’ 1a

(c1) nguyén tr hydro;

(c2) nhom halogen;

(c3) nhoém xyano;

(c4) nhom cacboxyl;

(¢5) nhom cacboxamit;

(c6) nhom (C1-Cs) alkyl;

(¢7) nhom (C2-Cs) alkenyl;
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(c8) nhom (C2-Cs) alkynyl;

(c9) nhom halo (Ci1-Ce) alkyl;

(c10) nhom halo (C2-Cs) alkenyl;

(c11) nhém halo (Ca-Cs) alkynyl;

(c12) nhém R3(RO)N trong d6 R® va R® gidng nhu trén;

(c13) nhom (Ci-Ce) alkoxy;

(c14) nhém halo (C1-Ce) alkoxy;

(c15) nhom (C1-Cs) alkoxy (Ci-Ce) alkyl; hoac

(c16) nhém (C1-Cs) alkoxycacbonyl (Ci-Ce) alkyl,
R*1a

(d1) nguyén tur hydro;

(d2) nhom (C1-Cs) alkyl;

(d3) nhém (Ca-Ce) alkenyl;

(d4) nhoém (Ca-Ce) alkynyl;

(d5) nhém (Cs-Ce) xycloalkyl;

(d6) nhom halo (C1-Ce) alkyl;

(d7) nhom halo (C2-Ce) alkenyl;

(d8) nhom halo (C»-Cs) alkynyl;

(d9) nhom (Ci-Cs) alkoxy (Ci1-Ce) alkyl;

(d10) nhém halo (C1-Ce) alkoxy (Ci-Ce) alkyl;

(d11) nhom (Ci-Cs) alkoxy halo (Ci1-Cs) alkyl;

(d12) nhom halo (C1-Cs) alkoxy halo (Ci-Coe) alkyl;

(d13) nhém (Cs3-Cs) xycloalkyl (C1-Ce) alkyl;

(d14) nhém xyano (Ci-Ce) alkyl;

(d15) nhém (C1-Ce) alkylthio (C1-Ce) alkyl;

9/339
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(d16) nhém (Ci1-Ce) alkylsulfinyl (Ci-Co) alkyl;
(d17) nhém (Ci-Ce) alkylsulfonyl (Ci-Ce) alkyl;
(d18) nhom cacboxyl (C1-Ce) alkyl;

(d19) nhém phenyl (Ci1-Ce) alkyl;

(d20) nhém pheny! (C1-Cs) alkyl ¢6, & trén vong, tir 1 dén 5 nhom thé ma co thé gidng
nhau hodc khac nhau va duoc chon tir nguyén tir halogen, nhém xyano, nhém nitro,
nhom formyl, nhém (Ci-Cs) alkyl, nhom halo (Ci-Ce) alkyl, nhom (C1-Cs) alkoxy,
nhém halo (Ci-Cs) alkoxy, nhém (C3-Ce) xycloalkyl (Ci-Cs) alkyl, nhom (Ci-Ce)
alkylthio, nhém halo (C1-Cs) alkylthio, nhom (Ci-Cs) alkylsulfinyl, nhom halo (Ci-Ce)
alkylsulfinyl, nhém (C1-Cs) alkylsulfonyl, va nhém halo (Ci-Cs) alkylsulfonyl;

(d21) nhém RIOR!MN alkyl trong d6 R'® va R gidng nhu trén;
(d22) nhom (C1-Cs) alkylcacbonyl;

(d23) nhom (C1-Cs) alkoxycacbonyl;

(d24) nhém (C1-Ce) alkylsulfonyl;

(d25) nhom halo (C1-Cs) alkylcacbonyl;

(d26) nhém halo (C1-Cs) alkoxycacbonyl;

(d27) nhom halo (C1-Cs) alkylsulfonyl;

(d28) nhém R(R'N cacbonyl trong d6 R'® va R!! giéng nhu trén;
(d29) nhom R'(R')N sulfonyl trong d6 R va R" gidng nhu trén;
(d30) nhém phenyl;

(d31) nhoém phenyl c6, & trén vong, tu 1 dén 5 nhom thé ma c6 thé gidng nhau hodc
khac nhau va duoc chon tir nguyén tir halogen, nhoém xyano, nhém nitro, nhém formyl,
nhém (Ci-Cs) alkyl, nhém halo (Ci-Cs) alkyl, nhém (C1-Ce) alkoxy, nhém halo
(C1-Cs) alkoxy, nhom (C3-Cs) xycloalkyl (Ci-Cs) alkyl, nhém R'O(R'"MN trong d6 R
va R! gibng nhu trén, nhém (Ci-Cs) alkylthio, nhém halo (C1-Ce) alkylthio, nhom
(C1-Cs) alkylsulfinyl, nhém halo (C1-Ce) alkylsulfinyl, nhom (C1-Ce) alkylsulfonyl, va
nhom halo (C;-Ce) alkylsulfonyl; hoédc

(d32) nhém (C1-Cs) alkoxycacbonyl (Ci-Ce) alkyl,
10
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AL, A2, vi A3 c6 thé gibng nhau hogc khac nhau va mdi ky hiéu la CR® (trong d6

RS 1 nguyén t& hydro, nguyén tir halogen, nhém xyano, nhom (C1-Cs) alkyl, nhom
halo (C1-Cs) alkyl, nhém (C1-Ce) alkoxy, nhom halo (C1-Cs) alkoxy, nhém RIYRMN
trong d6 R va R gibng nhu trén, nhom (Ci-Ce) alkylthio, nhéom (Ci-Ce)

alkylsulfinyl, hogc nhom (Ci-Ce) alkylsulfonyl) hodc nguyén tir nito, va

Qla
(el) nguyén tir halogen;
(e2) nhém xyano;
(e3) nhom nitro;
(e4) nhém formyl;
(e5) nhém (C1-Ce) alkyl;
(e6) nhom (C2-Cs) alkenyl;
(e7) nhom (C2-Cs) alkynyl;
(e8) nhém halo (C1-Cs) alkyl;
(€9) nhom halo (C»-Ce) alkenyl;
(e10) nhom halo (C2-Ce) alkynyl;
(e11) nhom (C1-Ce) alkoxy;

(e12) nhém halo (Ci-Cs) alkoxy;

(e13) nhom hydroxy (Ci-Ce) alkyl;

(e14) nhom dihydroxy (Ci-Ce) alkyl;

(e15) nhom (C1-Cs) alkoxy (C1-Ce) alkyl;

(e16) nhom (C1-Ce) alkoxy (C2-Ce) alkenyl;

(e17) nhom RERO)N trong d6 R® va R? giéng nhu trén;

(e18) nhom dioxolanyl;

(¢19) nhom dioxolanyl c6, & trén vong, 1 hodc 2 nhém thé ma c6 thé giéng nhau hodc

khéac nhau va dugce chon tir nguyén tir halogen, nhém xyano, nhém nitro, nhém formyl,

nhém cacbonyl, nhém (Ci-Cs) alkyl, nhém halo (Ci-Cs) alkyl, nhom (C1-Cg) alkoxy,

11



nhém halo (Ci-C) alkoxy, nhém (Cs-Ce) xycloalkyl (C1-Ce) alkyl, nhom R'(R')N
(C1-Ce) alkyl trong d6 R'® va R'! giéng nhu trén, nhém (C1-Ce) alkylthio, nhém halo
(C1-Cs) alkylthio, nhom (C1-Cs) alkylsulfinyl, nhém halo (C1-Ce) alkylsulfinyl, nhém
(C1-Cs) alkylsulfonyl, va nhom halo (Ci-Ce) alkylsulfonyl;

(e20) nhom dioxanyl;

(e21) nhém dioxanyl c6, & trén vong, tir 1 dén 3 nhém thé ma c6 thé gidng nhau hoge
khac nhau va dugc chon tir nguyén tir halogen, nhém xyano, nhom nitro, nhém formyl,
nhém cacbonyl, nhém (Ci-Ce) alkyl, nhém halo (Ci-C) alkyl, nhém (C1-Cs) alkoxy,
nhom halo (Ci-C) alkoxy, nhém (Cs-Ce) xycloalkyl (Ci-Cs) alkyl, nhom RMR'™)N
(C1-Ce) alkyl trong d6 R'® va R'! giéng nhu trén, nhom (Ci-Cs) alkylthio, nhém halo
(C1-Cs) alkylthio, nhém (Ci-Ce) alkylsulfinyl, nhém halo (C1-Cs) alkylsulfinyl, nhom
(C1-Cs) alkylsulfonyl, va nhém halo (Ci-Ce) alkylsulfonyl;

(e22) nhém phenyl;

(e23) nhém phenyl ¢6, & trén vong, tir 1 dén 5 nhém thé ma c6 thé giong nhau hogc
khéc nhau va duoc chon tir nguyén tir halogen, nhom xyano, nhém nitro, nhém formyl,
nhém (Ci1-Cs) alkyl, nhém halo (Ci-Ce) alkyl, nhém (Ci-Ce) alkoxy, nhém halo
(C1-Cs) alkoxy, nhom (Cs-Cs) xycloalkyl (Ci-Cs) alkyl, nhom R'(R')N trong do R0
va R! giéng nhu trén, nhém (Ci-Ce) alkylthio, nhém halo (Ci-Ce) alkylthio, nhom
(C1-Ce) alkylsulfinyl, nhom halo (C1-Cs) alkylsulfinyl, nhom (C1-Ce) alkylsulfonyl, va
nhom halo (C1-Cs) alkylsulfonyl;

(e24) nhém imidazolyl;

(¢25) nhom imidazolyl ¢6, & trén vong, tir 1 dén 3 nhom thé ma c6 thé giéng nhau
hozic khac nhau va dugc chon tir nguyén tir halogen, nhém xyano, nhom nitro, nhém
formyl, nhém (Ci-Cs) alkyl, nhém halo (Ci-Ce) alkyl, nhom (C1-Cs) alkoxy, nhom
halo (C1-Cs) alkoxy, nhom (C3-Cs) xycloalkyl (Ci-Cs) alkyl, nhém R'(R')N trong d6
R!° va R!! giéng nhu trén, nhém (C1-Cs) alkylthio, nhom halo (C1-Ce) alkylthio, nhom
(C1-Cs) alkylsulfinyl, nhom halo (C1-Cs) alkylsulfinyl, nhom (C1-Ce) alkylsulfonyl, va
nhom halo (C1-Cs) alkylsulfonyl;

(e26) nhom oxadiazolyl;

12
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(e27) nhom oxadiazolyl c6, & trén vong, nhom thé dugc chon tir nguyén tir halogen,
nhém xyano, nhém nitro, nhom formyl, nhém (Ci-Cs) alkyl, nhém halo (C1-Ce) alkyl,
nhém (Ci-Cs) alkoxy, nhém halo (Ci-Cs) alkoxy, nhom (C3-Ce) xycloalkyl (C1-Ce)
alkyl, nhém RI9R!N trong do R va R!! gidng nhur trén, nhém (Ci-Ce) alkylthio,
nhém halo (Ci-Cs) alkylthio, nhom (Ci-Ce) alkylsulfinyl, nhom halo (C1-Ce)
alkylsulfinyl, nhom (Ci-Cs) alkylsulfonyl, va nhém halo (Ci-Cs) alkylsulfonyl;

(€28) nhém S(O),R® trong d6 R® la nguyén t& hydro, nhom (C1-Ce) alkyl, nhom
(C2-Cs) alkenyl, nhém (C2-Cs) alkynyl, nhém halo (Ci-Cs) alkyl, nhom halo (C>-Ce)
alkenyl, nhom halo (C»-Ce) alkynyl, nhom (Ci-Ce) alkoxy, nhom (C3-Cs) xycloalkyl,
nhém halo (C3-Cs) xycloalkyl, nhém phenyl (Ci-Ce) alkyl, nhém (Ci-Co)
alkoxyphenyl (C1-Cs) alkyl, nhém (Ci-Cs) alkylphenyl (Ci-Co) alkyl, nhém tri-(Ci-Ce)
alkylsilylphenyl (C1-Cs) alkyl, hodc nhém N(R®)R’ trong d6 R® va R’ gidng nhu trén,
vapla0, 1, hodc 2;

(€29) nhém C(O)R” trong d6 R” 12 nhém hydroxyl, nhom (C1-Ce) alkyl, nhom (C2-Ce)
alkenyl, nhém (C»-Cs) alkynyl, nhom halo (Ci-Cs) alkyl, nhom halo (C2-Cs) alkenyl,
nhom halo (C2-Cs) alkynyl, nhém (Ci-Cs) alkoxycacbonyl (C1-Ce) alkyl, nhom phenyl
(C1-Cs) alkyl, nhom phenyl (Ci-Ce) alkoxy, nhém (C1-Cs) alkoxy, nhom (Cz-Ce)
alkenyloxy, nhom (C»-Ce) alkynyloxy, nhom (Cs-Cs) xycloalkoxy, nhom halo (C1-Ce)
alkoxy, nhom halo (C2-Ce¢) alkynyloxy, nhém phenyloxy, nhom (Ci-Ce)
alkoxycacbonyl (Ci-C¢) alkoxy, nhom (Ci-Ce) alkylthio, nhom phenyl, nhém
thiazolidinyl, hodc nhém N(R®)R? trong d6 R® va R® gidng nhu trén;

(e30) nhém thiocacboxamit;

(e31) nhém N-(C1-Cs) alkylaminothiocacbonyl;
(€32) nhém N,N-di-(C;-Cs) alkylaminothiocacbonyl;
(e33)

[Cong thire hda hoc 2]

O 8
R6-§- 1
s
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trong d6 RS va R® giéng nhur trén;

(e34) nhom hydroxyimino (Ci1-Cs) alkyl;

(€35) nhom (C1-Cg) alkoxyimino (Ci-Cs) alkyl;

(€36) nhom halo (Ci-Cs) alkoxyimino (Ci-Cs) alkyl;

(e37) nhom hydrazono (Ci-Cs) alkyl;

(e38) nhom (C1-Cs) alkylhydrazono (Ci-Cs) alkyl;

(€39) nhom di-(C1-Cs) alkylhydrazono (Ci-Cs) alkyl;

(e40) nhom phenyl (C1-Cs) alkoxyimino (Ci-Cs3) alkyl;

(e41) nhom (C2-Cs) alkenyloxyimino (Ci-C3) alkyl;

(e42) nhom di-(C1-Cs) alkoxyphosphoryl;

(e43) nhém di-(C1-Ce) alkoxyphosphorylamino;

(e44) nhém hydroxyl;

(e45) nhom (C1-Cs) alkoxy (Ci-Ce) alkoxy;

(e46) nhom (C1-Cs) alkoxyiminoamino (Ci-Cs) alkyl;

(e47) nhoém xyano (Ci-Ce) alkyl;

(e48) nhom xyano (C2-Ce) alkenyl;

(e49) nhom dixyano (C1-Ce) alkyl; hoac

(e50) nhom dixyano (C2-Ce) alkenyl}, hodc

mubi ctia né.

[2] Hop chit hodc mudi cua nd theo muc [1] néu trén, trong dé
Al, A2, va A3 gidng nhu dugc néu trong muc [1],
R!1a

(al) nguyén tr halogen;

(a2) nhém xyano;

(a3) nhém nitro;

14
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(a4) nhom formyl;

(a5) nhom cacboxyl;

(a6) nhoém (C1-Ce) alkyl;

(a7) nhoém (C2-Ce) alkenyl;

(a8) nhém (C2-Ce) alkynyl;

(a9) nhom (C3-Cs) xycloalkyl;

(al0) nhom halo (C1-Ce) alkyl;

(all) nhom halo (C2-Cs) alkenyl;

(al2) nhém halo (C2-Cs) alkynyl;

(al4) nhom hydroxy (Ci-Ce) alkyl;
(al5) nhom hydroxy halo (Ci-Cs) alkyl;
(al6) nhom (C1-Cs) alkoxy (Ci-Ce) alkyl;

(al7) nhom di-(C1-Cs) alkoxy (Ci-Ce) alkyl;

(a18) nhom halo (C1-Cs) alkoxy (Ci-Ce) alkyl;
(a19) nhom (Ci-Cs) alkoxy halo (C1-Ce) alkyl;

(a20) nhom halo (C1-Ce) alkoxy halo (Ci-Cs) alkyl;

(a21) nhom (C3-Cse) xycloalkyl (Ci1-Ce) alkyl,
(a22) nhom (C1-Ce) alkoxy;

(a23) nhom halo (C1-Cs) alkoxy;

(a24) nhom (C1-Ce) alkylthio;

(a25) nhom (C1-Cs) alkylsulfinyl;

(a26) nhém (Cq-Ce) alkylsulfonyl;

(a27) nhém halo (C1-Ce) alkylthio;

(a28) nhom halo (C1-Cs) alkylsulfinyl;

(a29) nhom halo (C1-Cs) alkylsulfonyl;

15
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(230) nhém R3(RO)N trong d6 R® va R® ¢6 thé gidng nhau hodc khac nhau va mdi ky
hiéu 14 nguyén ti hydro, nhém hydroxyl, nhém amino, nhém di-(C1-Cs) alkylamino,
nhoém (C1-Cs) alkyl, nhém (C3-Cs) xycloalkyl, nhém (C2-Ce) alkenyl, nhém (C2-Co)
alkynyl, nhom (C1-Cs) alkoxy, nhom (C2-Ce) alkenyloxy, nhom halo (Ci-Cs) alkyl,
nhém halo (C2-Cs) alkenyl, nhém halo (C2-Cs) alkynyl, nhém halo (C3-Ce) xycloalkyl,
nhém (C3-Cs) xycloalkyl (Ci-Ce) alkyl, nhém xyano (Ci-Cs) alkyl, nhém (Ci-Ce)
alkylcacbonyl, nhém halo (C1-Cs) alkylcacbonyl, nhém (Ci-Co) alkoxycacbonyl, nhém
halo (C1-Cs) alkoxycacbonyl, nhém (Ci-Cs) alkylsulfanylcacbonyl, nhém (Ci-Cs)
alkylsulfonyl, nhém halo (C1-Cs) alkylsulfonyl, nhém N-(Ci-Ce) alkylcacboxamit,
nhém N,N-di-(C1-Cs) alkylcacboxamit, nhom N-(Ci-Cs) alkylsulfamoyl, nhom
N,N-di-(C1-Cs) alkylsulfamoyl, nhém N-halo (Ci-Cs) alkylcacboxamit, nhém (C1-Ce)
alkoxycacbonyl (Ci-Ce) alkyl, nhém (Ci1-Ce) alkoxy (Ci-Ce) alkyl, nhom di-(Ci-Cs)
alkoxy (Ci1-Cs) alkyl, nhém (C;1-Cs) alkoxy (Ci-C¢) alkylcacbonyl, nhom thietanyl,
nhém 1,1-dioxothietanyl, nhém tetrahydrofuranyl, nhém thiazolyl, nhom
2-oxotetrahydrofuranyl, nhém phenyl, nhom phenyl ¢, & trén vong, tur 1 dén 5 nhoém
thé ma c6 thé giéng nhau hozc khac nhau va dugc chon tir nhom chi bao gdm nguyén
tr halogen, nhém xyano, nhém (Ci-Cs) alkyl, nhém halo (Ci-Cs) alkyl, nhom (Ci-Ce)
alkoxy, va nhém halo (Ci-Cs) alkoxy, hodc nhém phenyl (Ci-Cs) alkyl, hogc R® va R’
c6 thé ghép v6i nhau dé tao thanh vong co tir 4 dén 6 phan tir;

(a31) nhém RIYR'N (C1-Ce) alkyl trong do R' va R! c6 thé gidng nhau hogc khac
nhau va mdi ky hiéu 1a nguyén tit hydro, nhém (Ci-Cs) alkyl, nhém halo (Ci-Cs) alkyl,
nhom (C3-Cs) xycloalkyl, nhém (C3-Cs) xycloalkyl (Ci-Cs) alkyl, nhom (C1-Co)
alkylcacbonyl, nhém halo (C1-Cs) alkylcacbonyl, nhém (C1-Ce) alkoxycacbonyl, nhom
halo (C1-Cs) alkoxycacbonyl, nhém (Ci1-Ce) alkylsulfonyl, hogc nhom halo (Ci-Cs)
alkylsulfonyl, hodc R!® va R ¢6 thé ghép véi nhau dé tao thanh vong c6 tir 4 dén 6
phan tir;

(a32) nhom (Ci-Cs) alkylthio (Ci1-Ce) alkyl;

(a33) nhom (Ci-Ce) alkylsulfinyl (Ci-Cs) alkyl;

(a34) nhom (C1-Ce) alkylsulfonyl (C1-Ce) alkyl;

(a35) nhom halo (C1-Cs) alkylthio (Ci1-Cs) alkyl;
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(a36) nhom halo (C1-Cs) alkylsulfinyl (Ci-Ce) alkyl;

(a37) nhém halo (C1-Cs) alkylsulfonyl (Ci-Coe) alkyl;

(a44) nhom (C1-Ce) alkylcacbonyl;

(a45) nhom (Ci-Cs) alkoxycacbonyl;

(a46) nhom halo (C1-Cs) alkylcacbonyl;

(a47) nhom halo (C1-Ce) alkoxycacbonyl;

(a50) nhom R'(RMN cacbonyl trong d6 R' va R gidng nhu trén;

(a52) nhom R'(R")N sulfonyl trong d6 R'* vaR" gidng nhu trén;

(a55) nhom (Ci-Cs) alkoxyimino (Ci-Cs) alkyl;

(a56) nhom halo (C1-Cs) alkoxyimino (C1-Cs) alkyl;

(a57) nhom phenyl;

(a58) nhom phenyl c6, ¢ trén vong, tir ] dén 5 nhom thé ma c6 thé giéng nhau hodc
khac nhau va dugc chon tir nguyén tir halogen, nhém xyano, nhém nitro, nhom formyl,
nhom (Ci-Cs) alkyl, nhém halo (Ci-Cs) alkyl, nhém (Ci-Ce) alkoxy, nhém halo
(C1-Cs) alkoxy, nhém (C3-Ce) xycloalkyl (Ci-Cs) alkyl, nhom RIYRMN (C1-Cs) alkyl
trong d6 R'® va R!! gidng nhu trén, nhém R'°(R')N trong d6 R'* va R"! gidng nhu trén,
nhém (Ci1-Ce) alkylthio, nhém halo (C1-Cs) alkylthio, nhém (C1-Co) alkylsulfinyl,
nhém halo (Ci-Cs) alkylsulfinyl, nhém (Ci-Ce) alkylsulfonyl, va nhom halo (C1-Ce)
alkylsulfonyl;

(a59) nhom pyridyl;

(a60) nhom pyridyl ¢6, & trén vong, tir 1 dén 4 nhém thé ma c6 thé giébng nhau hoic
khac nhau va dugc chon tir nguyén tir halogen, nhom xyano, nhém nitro, nhém formyl,
nhém (C1-Cs) alkyl, nhém halo (Ci-Cs) alkyl, nhém (C1-Ce) alkoxy, nhém halo
(C1-Cs) alkoxy, nhom (C3-Cs) xycloalkyl (Ci-Cs) alkyl, nhom RIYRMN (C1-Ce) alkyl
trong d6 R1© va R!! giéng nhu trén, nhém R'(R')N trong d6 R'* va RY! gidng nhu trén,
nhom (C1-Cs) alkylthio, nhom halo (C1-Cs) alkylthio, nhom (C1-Cs) alkylsulfinyl,
nhém halo (Ci-Ce) alkylsulfinyl, nhém (C1-Cs) alkylsulfonyl, va nhom halo (Ci-Ce)
alkylsulfonyl;
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(a61) nhom pyrazolyl;

(a62) nhom pyrazolyl c6, & trén vong, tur 1 dén 3 nhom thé ma c6 thé giéng nhau hodc
khac nhau va duge chon tir nguyén ti halogen, nhém xyano, nhém nitro, nhém formyl,
nhém (Ci-Cs) alkyl, nhém halo (Ci-Cs) alkyl, nhém (Ci-Cs) alkoxy, nhém halo
(C1-Cs) alkoxy, nhom (Cs3-Cs) xycloalkyl (C1-Ce) alkyl, nhom RIYRMN (Ci-Ce) alkyl
trong d6 R'® va R" gi6ng nhu trén, nhém R(R')N trong d6 RI0 va R! giéng nhu trén,
nhém (C1-Cs) alkylthio, nhém halo (Ci-Cs) alkylthio, nhom (Ci-Ce) alkylsulfinyl,
nhom halo (C1-Cs) alkylsulfinyl, nhém (Ci-Cs) alkylsulfonyl, va nhom halo (C1-Ce)
alkylsulfonyl;

(a63) nhém phenoxy;

(a64) nhom phenoxy c6, 6 trén vong, tur 1 dén 5 nhom thé ma c6 thé gidng nhau hodc
khac nhau va dugc chon tir nguyén ti halogen, nhém xyano, nhom nitro, nhém formyl,
nhém (Ci1-Cs) alkyl, nhom halo (Ci-Ce) alkyl, nhém (Ci-Cs) alkoxy, nhém halo
(C1-Cs) alkoxy, nhém (C3-Ce) xycloalkyl (Ci-Cs) alkyl, nhom RIYRMN (Cy-Cs) alkyl
trong d6 R'% va R" giéng nhu trén, nhom R'(R'")N trong d6 R0 va R giéng nhu trén,
nhém (Ci-Ce) alkylthio, nhém halo (Ci-Ce) alkylthio, nhom (Ci-Cs) alkylsulfinyl,
nhom halo (Ci-Cs) alkylsulfinyl, nhom (Ci-Ce) alkylsulfonyl, va nhom halo (C1-Ce)
alkylsulfonyl;

(a65) nhom dioxolanyl;

(a66) nhom dioxolanyl cé, & trén vong, tir 1 dén 4 nhom thé ma co thé gidng nhau
hodc khac nhau va dugc chon tir nguyén tir halogen, nhém xyano, nhom nitro, nhém
formyl, nhém cacbonyl, nhém (C1-Cs) alkyl, nhom halo (C1-Cs) alkyl, nhom (C;-Ce)
alkoxy, nhém halo (Ci-Ce) alkoxy, nhom (Cs-Ce) xycloalkyl (Ci-C¢) alkyl, nhém
RIORIN (C1-Co) alkyl trong d6 R'® va R! gidng nhu trén, nhom (Ci-C) alkylthio,
nhém halo (C1-Cs) alkylthio, nhom (Ci-Ce) alkylsulfinyl, nhom halo (C1-Ce)
alkylsulfinyl, nhém (Ci-Cs) alkylsulfonyl, va nhém halo (C1-Cs) alkylsulfonyl;

(a67) nhom dioxanyl;

(a68) nhom dioxanyl c6, & trén vong, tu 1 dén 6 cac nhom thé ma co thé giéng nhau
hodc khac nhau va dugc chon tir nguyén tir halogen, nhém xyano, nhém nitro, nhém

formyl, nhém cacbonyl, nhém (Ci-Cs) alkyl, nhém halo (C1-Cs) alkyl, nhom (Ci-Cs)
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alkoxy, nhém halo (C1-Cs) alkoxy, nhém (C3-Ce) xycloalkyl (Ci-Cs) alkyl, nhom
RIYR!DN (C1-Cs) alkyl trong d6 R'® va R'! gidng nhur trén, nhém (Ci-Cs) alkylthio,
nhém halo (Ci-Ce) alkylthio, nhom (Ci-Ce) alkylsulfinyl, nhém halo (C1-Ce)
alkylsulfinyl, nhom (C1-Cs) alkylsulfonyl, va nhom halo (C1-Ce) alkylsulfonyl;

(a69) nhom (C1-Cs) alkylen dugc tao thanh cing véi mdt nhom thé lién ke (R'khéc),
trong d6 nhom (Ci-Ce) alkylen co thé dugc thé véi 1 hodc 2 nhom thé ma c6 thé gidng
nhau hoic khac nhau va dugc chon tir nguyén tir halogen, nhém phenyl, va nhom

(C1-Ce) alkyl; hodc

(a70) nhém metylendioxy dugc tao thanh cing véi mot nhém thé lién k& (R'khac),
trong d6 nhém metylendioxy c6 thé duoc thé bang 1 hodc 2 nhom thé ma co thé gidng
nhau hodc khac nhau va dugc chon tr nguyén tir halogen, nhém phenyl, va nhém

(C1-Ce) alkyl,

trong do, khim 1a s6 nguyén 16n hon hodc bang 2, cac R! ¢6 thé giéng nhau hoic khac

nhau,
mlao, 1,2, 3, hoac 4,
R?1a
(b1) nguyén tu hydro;
(b2) nhom (C1-Ce) alkyl;
(b3) nhém (Cs-Cs) xycloalkyl;
(b4) nhém (C2-Ce) alkenyl;
(b5) nhom (Cz-Ce) alkynyl;
(b6) nhom halo (C1-Cs) alkyl;
(b7) nhom halo (C»-Ce) alkenyl;
(b8) nhom halo (C2-Ce) alkynyl,
(b9) nhém (C1-Cs) alkoxy (Ci-Cs) alkyl;
(b10) nhém (C1-Ce) alkylthio (C1-Co) alkyl;

(b11) nhém (C1-Ce) alkylsulfinyl (Ci-Cs) alkyl;
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(b12) nhém (C1-Cs) alkylsulfonyl (Ci-Cs) alkyl;

(b13) nhom (C3-Cs) xycloalkyl (Ci1-Cs) alkyl,

(b15) nhom (C1-Ce) alkylcacbonyl;

(b16) nhom (C1-Cs) alkoxycacbonyl;

(b18) nhom halo (C1-Cs) alkylcacbonyl; hodc

(b21) nhém RIOR!N sulfonyl trong d6 R'® va R giéng nhur trén,
R?1a

(c1) nguyén ti hydro;

(c2) nhém halogen;

(c3) nhém xyano;

(c4) nhom cacboxyl;

(¢5) nhom cacboxamit;

(c6) nhém (C1-Ce) alkyl;

(¢9) nhém halo (C1-Ce) alkyl;

(c12) nhém R¥R)N trong d6 R® va R’ giong nhu trén;

(c13) nhom (C1-Ce) alkoxy;

(c14) nhom halo (C1-Ce) alkoxy;

(c15) nhom (Ci-Cs) alkoxy (Ci-Ce) alkyl; hoac

(c16) nhom (C1-Cs) alkoxycacbonyl (Ci-Cs) alkyl,
R*1a

(d1) nguyén tir hydro;

(d2) nhém (C1-Ce) alkyl;

(d3) nhom (C»-Ce) alkenyl;

(d4) nhém (Ca-Ce) alkynyl;

(d5) nhom (C3-Ce) xycloalkyl;
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(d6) nhém halo (C1-Cs) alkyl;

(d7) nhom halo (C»-Cs) alkenyl;

(d®) nhém halo (C2-Ce) alkynyl;

(d9) nhom (C1-Cs) alkoxy (C1-Ce) alkyl;

(d10) nhém halo (C1-Cs) alkoxy (C1-Cs) alkyl;
(d13) nhom (Cs-Cs) xycloalkyl (Ci-Ce) alkyl;
(d14) nhom xyano (C1-Cs) alkyl;

(d15) nhém (C1-Ce) alkylthio (Ci-Ce) alkyl;
(d16) nhom (Ci-Cs) alkylsulfinyl (Ci-Coe) alkyl;
(d17) nhém (Ci-Ce) alkylsulfonyl (C1-Ce) alkyl;
(d18) nhom cacboxyl (C1-Ce) alkyl;

(d19) nhém phenyl (Ci-Ce) alkyl;

(d20) nhom phenyl (C1-Cs) alkyl ¢, & trén vong, tur 1 dén 5 nhém thé ma c6 thé gidng
nhau hoic khac nhau va dugc chon tir nguyén tir halogen, nhom xyano, nhém nitro,
nhoém formyl, nhém (Ci-Cs) alkyl, nhom halo (Ci-Cs) alkyl, nhom (C1-Ce) alkoxy,
nhém halo (Ci-Cs) alkoxy, nhom (C3-Cs) xycloalkyl (Ci-Ce) alkyl, nhom (C1-Co)
alkylthio, nhom halo (C1-Ce) alkylthio, nhém (C1-Ce) alkylsulfinyl, nhom halo (C1-Ce)
alkylsulfinyl, nhém (C1-Cs) alkylsulfonyl, va nhém halo (C1-Cs) alkylsulfonyl;

(d22) nhém (Ci-Ce) alkylcacbonyl;

(d23) nhom (Ci-Ce) alkoxycacbonyl;
(d24) nhom (C1-Ce) alkylsulfonyl;

(d25) nhom halo (C1-Cs) alkylcacbonyl;
(d26) nhom halo (Ci-Cs) alkoxycacbonyl;
(d27) nhom halo (C1-Ce) alkylsulfonyl;
(d30) nhém phenyl;

(d31) nhom phenyl co, & trén vong, tur 1 dén 5 nhom thé ma c6 thé gidng nhau hodc

khac nhau va dugc chon tir nguyén tir halogen, nhom xyano, nhom nitro, nhém formyl,
21
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nhém (C1-Cs) alkyl, nhém halo (Ci-Cs) alkyl, nhom (Ci-Ce) alkoxy, nhom halo
(C1-Cs) alkoxy, nhom (C3-Cs) xycloalkyl (Ci-Ce) alkyl, nhom R(RMN trong d6 R'°
va R!! gibng nhu trén, nhém (C1-Ce) alkylthio, nhom halo (Ci-Cs) alkylthio, nhém
(C1-Cs) alkylsulfinyl, nhoém halo (Ci-Cs) alkylsulfinyl, nhom (C1-Cs) alkylsulfonyl, va
nhom halo (C1-Cs) alkylsulfonyl; hoac

(d32) nhém (Ci1-Ce) alkoxycacbonyl (C1-Cs) alkyl, va
Qla

(el) nguyén tr halogen;

(e2) nhom xyano;

(e4) nhom formyl;

(e5) nhom (Ci-Ce) alkyl;

(e6) nhom (C2-Ce) alkenyl;

(e7) nhém (C2-Ce) alkynyl;

(e8) nhém halo (C1-Cs) alkyl;

(e11) nhom (C1-Ce) alkoxy;

(e12) nhoém halo (C1-Ce) alkoxy;

(e13) nhom hydroxy (Ci-Ce) alkyl;

(e14) nhom dihydroxy (Ci-Ce) alkyl;

(e15) nhom (Ci-Cs) alkoxy (C1-Ce) alkyl;

(e16) nhom (Ci-Cs) alkoxy (C2-Co) alkenyl;

(e17) nhom RERO)N trong d6 R® va R’ giéng nhur trén;

(e18) nhém dioxolanyl;

(¢19) nhom dioxolanyl c6, & trén vong, 1 hodc 2 nhom thé ma c6 thé giéng nhau hodc

khac nhau va duoc chon tir nhém cacbonyl va nhém (Ci-Cs) alkyl;
(e20) nhom dioxanyl;

(e21) nhom dioxanyl ¢, & trén vong, tur 1 dén 3 nhém thé ma co thé giéng nhau hodc

khac nhau va duoc chon tlir nguyén ti halogen, nhém xyano, nhom nitro, nhém formyl,
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nhém cacbonyl, nhém (C1-Ce) alkyl, nhém halo (Ci-Ce) alkyl, nhom (C1-Ce) alkoxy,
nhém halo (Ci-Cs) alkoxy, nhom (C3-Cs) xycloalkyl (C1-Ce) alkyl, nhom RIYRMHN
(C1-Cs) alkyl trong d6 R'® va R! giéng nhu trén, nhém (C1-Ce) alkylthio, nhom halo
(C1-Cs) alkylthio, nhom (C1-Cs) alkylsulfinyl, nhém halo (C1-Ce) alkylsulfinyl, nhém
(C1-Cs) alkylsulfonyl, va nhom halo (Ci-Co) alkylsulfonyl;

(e22) nhom phenyl;

(€23) nhom phenyl ¢6, & trén vong, tir 1 dén 5 nhém thé ma c6 the gidng nhau hoic
khac nhau va dugc chon tir nguyén tit halogen, nhom xyano, nhém nitro, nhom formyl,
nhém (Ci-Cs) alkyl, nhém halo (Ci-Cs) alkyl, nhém (Ci-Ce) alkoxy, nhém halo
(C1-Cs) alkoxy, nhém (C3-Ce) xycloalkyl (C1-Ce) alkyl, nhom RYR'N trong d6 R
va R! gibng nhu trén, nhom (C1-C) alkylthio, nhom halo (C1-Ce) alkylthio, nhom
(C1-Cs) alkylsulfinyl, nhom halo (Ci-Cs) alkylsulfinyl, nhém (C1-Cs) alkylsulfonyl, va
nhoém halo (C1-Cs) alkylsulfonyl;

(e24) nhom imidazolyl;

(e25) nhém imidazolyl co, & trén vong, tu 1 dén 3 nhom thé ma co thé gidng nhau
hodc khac nhau va dugc chon tir nguyén tir halogen, nhém xyano, nhém nitro, nhém
formyl, nhém (Ci-Ce) alkyl, nhom halo (Ci-Cs) alkyl, nhom (Ci-Cs) alkoxy, nhém
halo (Ci-Cs) alkoxy, nhém (C3-Cs) xycloalkyl (Ci-Cs) alkyl, nhom RIYRMN trong d6
R!0 va R! gidng nhu trén, nhom (C1-Cs) alkylthio, nhom halo (C1-Ce) alkylthio, nhom
(C1-Cs) alkylsulfinyl, nhém halo (C1-Ce) alkylsulfinyl, nhom (C1-Cs) alkylsulfonyl, va
nhoém halo (C1-Cs) alkylsulfonyl;

(e26) nhom oxadiazolyl;

(e27) nhom oxadiazolyl c6, & trén vong, nhom thé duogc chon tir nguyén tr halogen,
nhom xyano, nhom nitro, nhém formyl, nhém (C1-Ce) alkyl, nhom halo (Ci-Ce) alkyl,
nhom (C1-Cs) alkoxy, nhém halo (C1-Ce) alkoxy, nhém (Cs-Cs) xycloalkyl (C1-Ce)
alkyl, nhém R'(R'N trong d6 R'® va R" gidng nhu trén, nhém (Ci-Cs) alkylthio,
nhém halo (C1-Cs) alkylthio, nhém (Ci-Ce) alkylsulfinyl, nhom halo (C1-Ce)
alkylsulfinyl, nhém (C1-Ce) alkylsulfonyl, va nhém halo (Ci-Ce) alkylsulfonyl;

(e28) nhém S(O),R® trong d6 R® 1a nguyén tr hydro, nhém (C1-Ce) alkyl, nhém
(C2-Cs) alkenyl, nhom (C2-Cs) alkynyl, nhom halo (C1-Cg) alkyl, nhém halo (C2-Ce)
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alkenyl, nhém halo (C»-Cs) alkynyl, nhom (Ci-Ce) alkoxy, nhom (C3-Cg) xycloalkyl,
nhém halo (C3-Cs) xycloalkyl, nhém phenyl (Ci-C¢) alkyl, nhom (C1-Ce)
alkoxyphenyl (C1-Ce) alkyl, nhém (Ci-Cs) alkylphenyl (Ci-Ce) alkyl, nhom tri-(C1-Cs)
alkylsilylphenyl (C1-Cs) alkyl, hodc nhém N(R®)R’ trong d6 R® va R’ gidng nhu trén,
vapla0, 1, hodc2;

(¢29) nhém C(O)R7 trong d6 R7 1a nhom hydroxyl, nhém (C1-Ce) alkyl, nhom (C2-Ce)
alkenyl, nhém (C»-Ce) alkynyl, nhém halo (Ci-Cs) alkyl, nhoém halo (C2-Ce) alkenyl,
nhém halo (C2-Cs) alkynyl, nhom (C1-Cs) alkoxycacbonyl (C1-Ce) alkyl, nhom phenyl
(C1-Cs) alkyl, nhom phenyl (Ci-Cs) alkoxy, nhém (Ci-Ce) alkoxy, nhom (Cz-Ce)
alkenyloxy, nhém (C»-Cs) alkynyloxy, nhom (Cs-Ce) xycloalkoxy, nhom halo (C1-Ce)
alkoxy, nhém halo (C2-C¢) alkynyloxy, nhoém phenyloxy, nhom (Cy-Ce)
alkoxycacbonyl (C1-Ce) alkoxy, nhom (Ci-Ce) alkylthio, nhém phenyl, nhom
thiazolidinyl, hodc nhém N(R®)R® trong d6 R® va R® giong nhur trén;

(e30) nhom thiocacboxamit;
(e31) nhom N-(C;-Cs) alkylaminothiocacbonyl;
(€32) nhém N,N-di-(C1-Cs) alkylaminothiocacbonyl;
(e33)
[Céng thire hoa hoc 3]

O

Ro-§AN R

trong d6 R® va R® giéng nhu trén;

(e34) nhom hydroxyimino (C1-Cs) alkyl;

(€35) nhém (C1-Cs) alkoxyimino (Ci-Cs) alkyl;
(e36) nhém halo (C1-Cs) alkoxyimino (Ci1-Cs) alkyl;
(e37) nhom hydrazono (C1-Cs) alkyl;

(e38) nhém (C1-Cs) alkylhydrazono (Ci-Cs) alkyl;
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(€39) nhom di-(C1-Cs) alkylhydrazono (Ci-Cs) alkyl;

(e40) nhém phenyl (C1-C¢) alkoxyimino (Ci1-Cs) alkyl;

(e41) nhom (C»-Cg) alkenyloxyimino (Ci-Cs) alkyl;

(e42) nhom di-(C1-Cs) alkoxyphosphoryl;

(e43) nhom di-(Ci-Cs) alkoxyphosphorylamino;

(e44) nhém hydroxyl;

(e45) nhom (Ci-Cs) alkoxy (Ci-Ce) alkoxy; hodc

(e46) nhoém (Ci-Cg) alkoxyiminoamino (Ci-Cs) alkyl.

[3] Hop chét hoic mudi cua nod theo muc [1] hodc [2] néu trén, trong do
R!1a

(al) nguyén tr halogen;

(a2) nhém xyano;

(a3) nhom nitro;

(a4) nhom formyl;

(a5) nhoém cacboxyl;

(a6) nhoém (C1-Ce) alkyl;

(a7) nhom (C2-Ce) alkenyl;

(a9) nhom (C3-Ce) xycloalkyl;

(al0) nhom halo (C1-Ce) alkyl;

(al4) nhém hydroxy (Ci1-Ce) alkyl;

(al6) nhom (C1-Cs) alkoxy (C1-Ce) alkyl;

(al7) nhom di-(Ci-Cs) alkoxy (Ci1-Ce) alkyl;

(a22) nhom (C1-Ce) alkoxy;

(a23) nhom halo (C1-Ce) alkoxy;

(a24) nhém (C1-Cs) alkylthio;
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(a26) nhém (Cq-Ce) alkylsulfonyl;

(a27) nhém halo (C1-Cs) alkylthio;

(a28) nhom halo (C1-Ce) alkylsulfinyl;

(a29) nhém halo (C1-Cs) alkylsulfonyl;

(230) nhém R3RO)N trong d6 R® va R? ¢6 thé giong nhau hoac khac nhau va mdi ky
hiéu 14 nguyén tir hydro, nhém hydroxyl, nhém amino, nhém di-(Ci-Cs) alkylamino,
nhom (Ci-Cs) alkyl, nhém (Cs-Cs) xycloalkyl, nhom (C2-Cs) alkenyl, nhom (C2-Ce)
alkynyl, nhom (Ci-Cs) alkoxy, nhom (C2-Ce) alkenyloxy, nhém halo (Ci-Ce) alkyl,
nhém halo (C3-Cs) xycloalkyl, nhém (C3-Cs) xycloalkyl (Ci-Cs) alkyl, nhém (Ci-Ce)
alkylcacbonyl, nhém halo (C1-Cs) alkylcacbonyl, nhém (Ci-Ce) alkoxycacbonyl, nhom
(C1-Ce) alkylsulfonyl, nhém N,N-di-(Ci-Cs) alkylsulfamoyl, nhom (C1-Ce¢) alkoxy
(C1-Cs) alkyl, nhém di-(C1-Cs) alkoxy (Ci-Cs) alkyl, nhém thietanyl, nhom thiazolyl,
hodc nhém 2-oxotetrahydrofuranyl, hodc R® va R® ¢6 thé ghép v6i nhau dé tao thanh
vong c6 tir 4 dén 6 phan tir;

(a31) nhém RIYRMN (C1-Cs) alkyl trong d6 R' va R'! c6 thé giong nhau hogc khac
nhau va mdi ky hiéu 1a nguyén ti hydro hodc nhém (Ci1-Cs) alkyl, hoac R'® va R'' ¢6
thé ghép v6i nhau dé tao thanh vong c6 tir 4 dén 6 phén tir;

(a32) nhom (C1-Cs) alkylthio (Ci-Ce) alkyl;

(a33) nhom (Ci-Cs) alkylsulfinyl (Ci-Cs) alkyl;

(a34) nhom (Ci1-Cg) alkylsulfonyl (C1-Co) alkyl;

(a45) nhom (C1-Cs) alkoxycacbonyl;

(252) nhom RI%R!")N sulfonyl trong d6 R' va R!! giéng nhu trén;

(a55) nhom (C1-C) alkoxyimino (C1-Cs3) alkyl;

(a57) nhoém phenyl;

(a58) nhom phenyl cd, & trén vong, tur 1 dén 5 nhom thé ma c6 thé gidng nhau hoic
khac nhau va dugc chon tir nguyén tir halogen va nhoém (Ci-Ce) alkoxy;

(a59) nhém pyridyl;
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(a62) nhom pyrazolyl co, & trén vong, tir 1 dén 3 nhom (Ci1-Cs) alkyl ma ¢ thé giéng
nhau hodc khac nhau;

(a65) nhom dioxolanyl;
(a67) nhom dioxanyl;

(a69) nhém (C1-Ce) alkylen duoc tao thanh cing véi mdt nhém thé lién ke (R'khac);

hoac

(a70) nhom metylendioxy dugc tao thanh cung v6i mot nhém thé lién ké (R' khac),

trong d6 nhom metylendioxy co thé dugc thé v4i 1 hodc 2 nguyén ti halogen,

trong do, khim 1a s6 nguyén 16n hon hodc bang 2, cac R! ¢6 thé giéng nhau hoic khac

nhau,
mlao0,1, 2,3, hoac 4,
R?1a
(b1) nguyén tur hydro;
(b2) nhom (Cy-Ce) alkyl;
(b3) nhom (C3-Ce) xycloalkyl;
(b5) nhom (Ca-Ce) alkynyl;
(b6) nhom halo (C1-Ce) alkyl; hodc
(b9) nhom (C1-Cs) alkoxy (Ci-Cs) alkyl,
R’ 1a
(c1) nguyén t hydro;
(¢3) nhém xyano;
(¢5) nhém cacboxamit;
(¢6) nhoém (C1-Ce) alkyl;
(c12) nhém R8RY)N trong d6 R® va R® giéng nhu trén;
(c13) nhém (Ci-Cs) alkoxy; hodc

(c16) nhom (C1-Cs) alkoxycacbonyl (Ci1-Ce) alkyl,
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R*1a
(d1) nguyén tu hydro;
(d2) nhom (C;-Cs) alkyl;
(d3) nhom (Cz-Ce) alkenyl;
(d4) nhom (Ca-Ce) alkynyl;
(d6) nhém halo (C1-Cs) alkyl;
(d9) nhom (C1-Cs) alkoxy (C1-Ce) alkyl;
(d13) nhom (Cs-Cs) xycloalkyl (Ci-Cs) alkyl;
(d14) nhom xyano (Ci-Ce) alkyl;
(d15) nhom (Ci-Cs) alkylthio (C1-Ce) alkyl;
(d16) nhom (Ci-Cs) alkylsulfinyl (C1-Ce) alkyl;
(d17) nhom (Ci-Ce) alkylsulfonyl (Ci-Ce) alkyl;
(d18) nhom cacboxyl (Ci1-Ce) alkyl;
(d19) nhom phenyl (C1-Cs) alkyl;

(d20) nhém phenyl (C1-Cs) alkyl c6, & trén vong, tir 1 dén 5 nguyén t&r halogen ma c6
thé giéng nhau hoic khac nhau;

(d22) nhém (C1-Ce) alkylcacbonyl;
(d23) nhom (C1-Cg) alkoxycacbonyl;
(d24) nhom (C1-Cs) alkylsulfonyl;
(d30) nhém phenyl; hodc
(d32) nhom (Ci-Cs) alkoxycacbonyl (Ci-Cs) alkyl,
Al, A2, va A3 ¢6 thé gidng nhau hodc khac nhau va mdi ky hiéu l1a CR® (trong d6
RS 14 nguyén tir hydro, nguyén tt halogen, nhém (C1-Ce) alkyl, hodc nhom RIYRMN
trong d6 R1? va R! gidng nhu trén) hodc nguyén tir nito, va
Qla
(el) nguyén tir halogen;

28



49767 29/339

(e2) nhom xyano;

(e4) nhém formyl;

(e5) nhom (C1-Ce) alkyl;

(e6) nhom (C>-Cg) alkenyl;

(e8) nhom halo (C1-Cs) alkyl;

(e11) nhom (C1-Ce) alkoxy;

(e13) nhom hydroxy (Ci1-Ce) alkyl;

(e14) nhom dihydroxy (Ci-Ce) alkyl,

(e16) nhom (C1-Cs) alkoxy (C2-Ce) alkenyl;

(e17) nhom R¥RO)N trong d6 R® va R® giong nhu trén;

(e18) nhom dioxolanyl;

(e19) nhém dioxolanyl c6, ¢ trén vong, 1 hodc 2 nhém thé ma c6 thé giéng nhau hoic
khéc nhau va dugc chon tir nhom cacbonyl va nhém (Ci-Ce) alkyl;

(e20) nhém dioxanyl;

(e22) nhom phenyl;

(e24) nhom imidazolyl;

(e27) nhoém oxadiazolyl c6, & trén vong, nhom (Ci-Ce) alkyl;

(€28) nhoém S(O),R® trong do R® 1a nguyén tir hydro, nhom (C1-Ce) alkyl, nhém halo
(C1-Cs) alkyl, nhém phenyl (C1-Ce) alkyl, nhém (C1-Ce) alkoxyphenyl (C1-Cs) alkyl,

nhém (C1-Cs) alkylphenyl (Ci-Cs) alkyl, nhom tri-(C1-Ce) alkylsilylphenyl (Ci-Co)
alkyl, hodc nhém N(R®)R® trong d6 R® va R® giéng nhur trén, va p 12 0, 1, hodc 2;

(€29) nhém C(O)R” trong d6 R7 1a nhém hydroxyl, nhém (C1-Ce) alkyl, nhém (C1-Cs)
alkoxycacbonyl (Ci-Ce) alkyl, nhom phenyl (Ci-Ce) alkoxy, nhom (C1-Cs) alkoxy,
nhém (C2-Cs) alkynyloxy, nhém (C3-Cs) xycloalkoxy, nhém phenyloxy, nhom (C1-Co)
alkoxycacbonyl (Ci-Cs) alkoxy, nhom (Ci-Ce) alkylthio, nhom thiazolidinyl, hodc
nhém N(R®)R® trong d6 R® va R® giéng nhu trén;

(e31) nhom N-(C1-Cs) alkylaminothiocacbonyl;
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(e33)
[Cong thirc hoa hoc 4]
O 8
. I_N-R
R”-S~

»

trong d6 R® va R® gidng nhu trén;

(€35) nhom (Ci-Cs) alkoxyimino (C1-Cs) alkyl;

(€36) nhom halo (C1-Ce) alkoxyimino (Ci-C3) alkyl;
(e37) nhom hydrazono (Ci-Cs) alkyl;

(e40) nhom phenyl (C1-Cs) alkoxyimino (Ci-Cs) alkyl;
(e41) nhém (C>-Cs) alkenyloxyimino (C1-Cs) alkyl;
(e42) nhom di-(C1-Cs) alkoxyphosphoryl;

(e43) nhom di-(C1-Cs) alkoxyphosphorylamino;

(e44) nhom hydroxyl; hodc

(e45) nhom (Ci-Cs) alkoxy (Ci-Coe) alkoxy.

[4] Hop chit hodc mudi cua n6 theo muc [1] néu trén, trong do Al 1a nguyén tr nito,

va A2 va A3 ¢6 thé gidng nhau hogc khic nhau va 1a cac CR’.

[5] Hop chit hodc mubi cta né theo muc [2] néu trén, trong do Al 1a nguyén tr nito,
va A2 va A3 ¢6 thé gidng nhau hodc khac nhau va la cac CR’.

[6] Hop chit hodc mudi cua né theo muc [3] néu trén, trong do A 12 nguyén tr nito,
va A2 va A3 ¢6 thé gidng nhau hodc khac nhau va la cac CR’.

[7] Hop chit hodc mudi clia n6 theo muc [2] néu trén, trong d6 Al, A2, va A3 ¢co thé
gibng nhau hoic khéc nhau va la cac CR’.

[8] Hop chit hodc mudi ciia n6 theo muc [3] néu trén, trong d6 Al, A2 va A3 o thé

gibng nhau hoic khéc nhau va la cac CR’.
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[9] Hop chét hodc mudi ciia n6 theo muc [3] néu trén, trong d6 A' va A® c6 thé gidng
nhau hodc khéac nhau va 1a cac CR®, va A? 1a nguyén tr nito.
[10] Hop chét hoic mudi cta nd theo muc [3] néu trén, trong do Al va A? ¢6 thé gidng
nhau hodc khac nhau va 1a cidc CR?, va A3 1a nguyén tir nito.
[11] Hop chét hoic mudi cta né theo muc [3] néu trén, trong d6 Al va A3 1a cac
nguyén tir nito, va A% 1a CR°.
[12] Hop chét hodc mudi ciia n6 theo muc [2] néu trén, trong d6 A' va A? 1a cdc
nguyén tir nito, va A® 1a CR’.
[13] Hop chét hodc mubi ciia n6 theo muc [3] néu trén, trong d6 A' va A? la céc
nguyén tir nito, va A® 1a CR°.
[14] Hop chét hodc mudi ciia n6 theo muc [3] néu trén, trong d6 A' 1a CR%, va A? va A’
la cac nguyén tr nito.
[15] Thubc diét ¢ dung trong ndng nghiép va trong trot bao 26m hop chét hodc mubi
ctia n6 theo muc bét ky trong sb cac muc tir [1] dén [14] néu trén 1am thanh phﬁn hoat
tinh.
[16] Phuong phap su dung thudc diét co dung trong ndng nghiép va trdng trot, bao
gdm xit Iy c6 dai, dét, ruong lia hodc méi trudng phét trién voi mot lugng hidu qua
thube diét co dung trong ndng nghiép va tréng trot theo muc [15] néu trén.
[17] Phuong phép kiém soat co dai, bao gém xur ly cé dai, dat, rudng lta hodc moi
truomg phat trién véi mot lugng hiéu qua thudc diét cé dung trong ndng nghiép va
trong trot theo muc [15] néu trén.
Hiéu qua c6 1¢i cia sang ché

Hop chét di vong ngung tu chta nito ¢6 nhém oxim cua sang ché hodc mudi ctia
n6 1a thube diét co dung trong ndng nghiép va trong trot c6 hiéu qua cao.
Mo ta chi tiét sang ché

Trong cac dinh nghia vé cong thirc chung (1) biéu dién hop chat ctia sang ché,
“halo” dung dé chi “nguyén ti halogen™ va la nguyén t clo, nguyén tu brom, nguyén

tir iod, hodc nguyén tu flo.
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“Nhém (C1-Cs) alkyl” ding dé chi nhom alkyl mach thang hogc mach nhanh tir 1
dén 6 nguyén ti cacbon, vi dy, nhém metyl, nhom etyl, nhoém n-propyl, nhém
isopropyl, nhém n-butyl, nhém isobutyl, nhém sec-butyl, nhom tert-butyl, nhém
n-pentyl, nhom isopentyl, nhom tert-pentyl, nhém neopentyl, nhom 2,3-dimetylpropyl,
nhom 1-etylpropyl, nhém 1-metylbutyl, nhom 2-metylbutyl, nhém n-hexyl, nhom
isohexyl, nhom 2-hexyl, nhom 3-hexyl, nhom 2-metylpentyl, nhom 3-metylpentyl,
nhém 1,1,2-trimetyl propyl, nhom 3,3-dimetylbutyl hoac tuong tu.

“Nhém (C»-Ce) alkenyl” ding dé chi nhém alkenyl mach thang hosic mach nhanh
tir 2 dén 6 nguyén tir cacbon, vi du, nhém vinyl, nhém allyl, nhém isopropenyl, nhém
1-butenyl, nhém 2-butenyl, nhém 2-metyl-2-propenyl, nhom 1-metyl-2-propenyl,
nhém  2-metyl-1-propenyl, nhém  pentenyl, nhém  I-hexenyl, = nhém
3,3-dimetyl-1-butenyl hodc twong ty. “Nhom (C2-Ce) alkynyl” dung dé chi nhém
alkynyl mach thang hodc mach nhénh tur 2 dén 6 nguyén tir cacbon, vi du, nhém etynyl,
nhéom 1l-propynyl, nhém 2-propynyl, nhém 1-butynyl, nhom 2-butynyl, nhom
3-butynyl, nhém 3-metyl-1-propynyl, nhém 2-metyl-3-propynyl, nhom pentynyl,
nhom 1-hexynyl, nhém 3-metyl-1-butynyl, nhom 3,3-dimetyl-1-butynyl hodc tuong tur.

“Nhom (Cs-Ce) xycloalkyl” ding dé chi nhom alkyl vong tir 3 dén 6 nguyén tit
cacbon, vi du, nhém xyclopropyl, nhém xyclobutyl, nhém xyclopentyl, nhém
xyclohexyl hodc twong tu. “Nhém (Ci-Ce) alkoxy” dung dé chi nhém alkoxy mach
théng hoac mach nhanh tir 1 dén 6 nguyén tir cacbon, vi du, nhém metoxy, nhom etoxy,
nhém n-propoxy, nhém isopropoxy, nhom n-butoxy, nhém  sec-butoxy, nhém
tert-butoxy, nhom n-pentyloxy, nhom isopentyloxy, nhém tert-pentyloxy, nhém
neopentyloxy, nhém  2,3-dimetylpropyloxy, nhom 1-etylpropyloxy, —nhom
1-metylbutyloxy, nhém n-hexyloxy, nhom isohexyloxy, nhom 1,1,2-trimetylpropyloxy
hoic twong tu. “Nhém (C2-Cs) alkenyloxy” dung dé chi nhom alkenyloxy mach thing
hodc mach nhanh tr 2 dén 6 nguyén to cacbon, vi du, nhom propenyloxy, nhom
butenyloxy, nhém pentenyloxy, nhém hexenyloxy hodc tuong tu. “Nhom (Cz-Ce)
alkynyloxy” ding dé chi nhém alkynyloxy mach thing hogc mach nhanh tir 2 dén 6
nguyén tit cacbon, vi dy, nhom propynyloxy, nhém butynyloxy, nhom pentynyloxy,

nhom hexynyloxy hodc twong tu.

32



49767 33/339

“Nhom (Ci-Cs) alkylthio” dung dé chi nhom alkylthio mach thing hodc mach
nhéanh tr 1 dén 6 nguyén tr cacbon, vi du, nhém metylthio, nhom etylthio, nhém
n-propylthio, nhém isopropylthio, nhém n-butylthio, nhom sec-butylthio, nhom
tert-butylthio, nhém n-pentylthio, nhém isopentylthio, nhom tert-pentylthio, nhom
neopentylthio, nhoém  2,3-dimetylpropylthio, nhom 1-etylpropylthio, nhom
1-metylbutylthio, nhém n-hexylthio, nhém isohexylthio, nhém
1,1,2-trimetylpropylthio hoac twong tu.

“Nhom (Ci-Cs) alkylsulfinyl” ding dé chi nhém alkylsulfinyl mach thang hogc
mach nhanh tuo 1 dén 6 nguyén tu cacbon, vi dy, nhém metylsulfinyl, nhém
etylsulfinyl, nhém n-propylsulfinyl, nhém isopropylsulfinyl, nhom n-butylsulfinyl,
nhém sec-butylsulfinyl, nhém tert-butylsulfinyl, nhém n-pentylsulfinyl, nhom
isopentylsulfinyl, nhom tert-pentylsulfinyl, nhom neopentylsulfinyl, nhom
2,3-dimetylpropylsulfinyl, nhém 1-etylpropylsulfinyl, nhom 1-metylbutylsulfinyl,
nhém n-hexylsulfinyl, nhém isohexylsulfinyl, nhom 1,1,2-trimetylpropylsulfinyl hodc

tuong tu.

“Nhoém (Ci-Cs) alkylsulfonyl” dung dé chi nhom alkylsulfonyl mach thang hoic
mach nhanh tr 1 d&én 6 nguyén t& cacbon, vi du, nhém metylsulfonyl, nhom
etylsulfonyl, nhém n-propylsulfonyl, nhém isopropylsulfonyl, nhém n-butylsulfonyl,
nhém sec-butylsulfonyl, nhém tert-butylsulfonyl, nhém n-pentylsulfonyl, nhém
isopentylsulfonyl, nhém tert-pentylsulfonyl, nhom neopentylsulfonyl, nhom
2,3-dimetylpropylsulfonyl, nhém I-etylpropylsulfonyl, nhom 1-metylbutylsulfonyl,
nhém n-hexylsulfonyl, nhom isohexylsulfonyl, nhom 1,1,2-trimetylpropylsulfonyl

hoac tuong tu.

“Nhém (Ci-Cs) alkylcacbonyl” ding dé chi nhém alkylcacbonyl tir 2 dén 7
nguyén tir cacbon, vi dy, nhom alkylcacbonyl ma trong d6 nhom alkyl 1a nhom (C1-Ce)
alkyl nhu dugc dinh nghia ¢ trén, ching han nhur nhém axetyl, nhém propanoyl, nhém
butanoyl, nhém 2-metylpropanoyl, nhém pentanoyl, nhém 2-metylbutanoyl, nhom

3-metylbutanoyl, nhom pivaloyl, nhém hexanoyl, hodc tuong tu.

“Nhoém (Ci-Ce) alkylcacbonyloxy” dung dé chi nhom alkylcacbonyloxy tir 2 dén

7 nguyén tir cacbon, vi du, nhom alkylcacbonyloxy ma trong d6 nhom alkyl 1a nhoém

(Ci-C¢) alkyl nhu dugc dinh nghia ¢ trén, ching han nhu nhom axetyloxy, nhém
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propanoyloxy, nhém butanoyloxy, nhém 2-metylpropanoyloxy, nhém pentanoyloxy,
nhém 2-metylbutanoyloxy, nhém 3-metylbutanoyloxy, nhém pivaloyloxy, nhom

hexanoyloxy, hoac tuong tu.

“Nhém (Ci-Cs) alkylsulfonyloxy” dung dé chi nhém alkylsulfonyloxy mach
théng hodc mach nhéanh tur 1 dén 6 nguyén t cacbon, vi du, nhém metylsulfonyloxy,
nhom etylsulfonyloxy, nhom n-propylsulfonyloxy, nhém isopropylsulfonyloxy, nhém
n-butylsulfonyloxy, nhém sec-butylsulfonyloxy, nhom tert-butylsulfonyloxy, nhém
n-pentylsulfonyloxy, nhém isopentylsulfonyloxy, nhom tert-pentylsulfonyloxy, nhém
neopentylsulfonyloxy, nhom 2,3-dimetylpropylsulfonyloxy, nhém
1-etylpropylsulfonyloxy, nhém 1-metylbutylsulfonyloxy, nhom n-hexylsulfonyloxy,
nhom isohexylsulfonyloxy, nhom 1,1,2-trimetylpropylsulfonyloxy hoac tuong tu.

“Nhom N-(C1-Ce) alkylcacboxamit” dung dé chi nhom alkylcacboxamit tir 2 dén
7 nguyén tir cacbon ma trong d6 nhom alkyl 1a nhom alkyl mach thang hoac mach
nhéanh tr 1 dén 6 nguyén tir cacbon, vi du, nhém N-metylcacboxamit, nhom
N-etylcacboxamit, nhém N-n-propylcacboxamit, nhom N-isopropylcacboxamit, nhém
N-n-butylcacboxamit, nhom N-isobutylcacboxamit, nhom N-sec-butylcacboxamit,
nhom N-tert-butylcacboxamit, nhém N-n-pentylcacboxamit, nhém
N-isopentylcacboxamit, nhom N-tert-pentylcacboxamit, nhom N-neopentylcacboxamit,

nhém N-n-hexylcacboxamit, nhém N-isohexylcacboxamit, hodc tuong tu.

“Nhom (C1-Cs) alkoxycacbonyl” dung dé chi nhém alkoxycacbonyl tir 2 dén 7
nguyén tir cacbon, vi du, nhém alkoxycacbonyl ma trong d6 nhom alkoxy la nhom
(C1-Cs) alkoxy nhu dugc dinh nghia & trén, ching han nhu nhém metoxycacbonyl,
nhém etoxycacbonyl, nhom n-propoxycacbonyl, nhém isopropoxycacbonyl, nhoém
n-butoxycacbonyl, nhém isobutoxycacbonyl, nhom sec-butoxycacbonyl, nhém

tert-butoxycacbonyl, nhom pentyloxycacbonyl, hodc twong tu.

“Nhém N-(Ci-Cg) alkylsulfamoyl” dung dé chi nhom N-alkylsulfamoyl tir 1 dén

6 nguyén tir cacbon, vi du, nhom N-metylsulfamoyl, nhom N-etylsulfamoyl, nhém

N-n-propylsulfamoyl, nhém N-isopropylsulfamoyl, nhoém N-n-butylsulfamoyl, nhém

N-isobutylsulfamoyl, nhém N-sec-butylsulfamoyl, nhém N-tert-butylsulfamoyl, nhém

N-n-pentylsulfamoyl, nhém N-isopentylsulfamoyl, nhom N-tert-pentylsulfamoyl,

nhém  N-neopentylsulfamoyl, nhém  N-(2,3-dimetylpropyl)sulfamoyl, nhém
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N-(1-etylpropyl)sulfamoyl, nhém N-(1-metylbutyl)sulfamoyl, nhém
N-(2-metylbutyl)sulfamoyl, nhém N-n-hexylsulfamoyl, nhom N-isohexylsulfamoyl,
nhém N-(2-hexyl)sulfamoyl, nhém N-(3-hexyl)sulfamoyl, nhoém
N-(2-metylpentyl)sulfamoyl, nhém N-(3-metylpentyl)sulfamoyl, nhém
N-(1,1,2-trimetylpropyl)sulfamoyl, nhom N-(3,3-dimetylbutyl)sulfamoyl, hodc tuong

tu.

“Nhom (C1-Cs) alkylsulfanylcacbonyl” dung dé chi nhom alkylsulfanylcacbonyl

tr 1 dén 6 nguyén ti cacbon, vi du, nhom metylsulfanylcacbonyl, nhom

etylsulfanylcacbonyl, nhém n-propylsulfanylcacbonyl, nhom
isopropylsulfanylcacbonyl, nhom n-butylsulfanylcacbonyl, nhom
isobutylsulfanylcacbonyl, nhém sec-butylsulfanylcacbonyl, nhém

tert-butylsulfanylcacbonyl, nhém 2,3-dimetylpropylsulfanylcacbonyl, hoac tuong tu.

“Nhom (Ci1-Ce) alkyl”, “nhém (C2-Cs) alkenyl”, “nhém (C»-Cs) alkynyl”, “nhom
(C1-Ce) alkoxy”, “nhém (Ci-Ce) alkylthio”, “nhom (Ci-Ce) alkylsulfinyl”, “nhém
(C1-Cs) alkylsulfonyl”, “nhém (C3-Cs) xycloalkyl”, “nhém (Ci-Cs) alkylcacbonyl”,
“nhém (Ci1-Cs) alkoxycacbonyl”, “nhém (C1-Ce) alkylcacbonyloxy”, “nhém (C1-Ce)
alkylsulfonyloxy”, v.v. duoc dé cap & trén co thé dugc thé véi mot hodc nhiéu nguyén
tir halogen tai (cac) vi tri ¢6 thé thé duoc, va trong truong hgp ma bat ky nhém nao
trong s6 cac nhom duge md ta & trén duoc thé v6i hai hodc nhiéu nguyén tir halogen,

cac nguyén tu halogen co thé gidng nhau hodc khac nhau.

Cac nhom duoc dé cap O trén duoc thé v6i mot hoac nhiéu nguyén tr halogen
duoc bidu thi 1a “nhom halo (C1-Ce) alkyl”, “nhém halo (C>-Ce) alkenyl”, “nhom halo
(C2-Cs) alkynyl”, “nhém halo (C1-Cs) alkoxy”, “nhém halo (Ci-Cs) alkylthio”, “nhém
halo (C1-Cs) alkylsulfinyl”, “nh6ém halo (Ci-Cs) alkylsulfonyl”, “nhom halo (C3-Ce)
xycloalkyl”, “nhém halo (Ci-Cs) alkylcacbonyl”, “nhém halo (C1-Ce) alkoxycacbonyl”,
“nhém halo (C1-Cs) alkylcacbonyloxy”, “nhém halo (C1-Cs) alkylsulfonyloxy™” v.v.

Céac cach biéu thi “(C1-Ce)”, “(C2-Cs)”, “(C3-Ce)”, V.V. mdi ky hiéu l1a pham vi sd
lurong nguyén tir cacbon trong mdi nhém. Dinh nghia tuong tu cling ding d6i véi cac
nhom ma trong dé hai hoac nhiéu nhém duoc dé cap 6 trén dugce ghép cdp véi nhau,

va vi du, “nhom (C1-Cs) alkoxy (Ci-Ce) alkyl” nghia la nhom alkoxy mach thang hodc
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mach nhénh tir 1 dén 6 nguyén ti cacbon dugc lién két véi nhom alkyl mach thang

ho#ic mach nhanh tir 1 dén 6 nguyén tt cacbon.

Céc vi du v& cac mubi ctia hop chét dugc bidu dién bang cong thirc chung (1) cua
sang ché bao gdm cac mudi axit vo co, ching han nhu hydroclorua, sulfat, nitrat va
phosphat; cac mubi axit hitu co, chéng han nhu axetat, fumarat, maleat, oxalat,
metansulfonat, benzensulfonat va p-toluensulfonat; va cac mudi véi cac bazo hitu co

hodc vo co chang han nhu ion natri, ion kali, ion canxi va ion trimetylamoni.

Hop chat di vong ngung tu chtra nito dugc biéu dién bang cong thircc chung (1)
cta sang ché va mudi ciia n6 ¢6 thé c6 mdt hodc nhiéu tam bt dbi xing trong cong
thirc cAu tao va co thé ton tai duéi dang hai hodc nhiu loai dong phan quang hoc hodc
ddng phan khong d6i quang. TAt ca cac ddng phan quang hoc va céac hdn hop cua céc
ddng phan & bét ky ty 1€ ndo ciing dugc bao gbm trong sang ché. Ngoai ra, hop chét di
vong ngung tu chtra nito duoc biéu dién bang cong thirc chung (1) cta sang ché va
mudi ciia né cb thé tdn tai dudi dang hai loai dong phan hinh hoc do lién két doi
cacbon-cacbon va lién két doi cacbon-nito trong cong thirc chu tao. T4t ca cac dong
phén hinh hoc va cac hdn hop cla cac ddéng phan & bét ky ty 1é nao cling dugc bao
gdm trong sing ché. Noi cach khac, nhom oxim trong hop chit duoc biéu dién bang
cbng thire chung (1) cua sang ché c¢6 thé & dudi dang dong phan E (entgegen), dong

phén Z (zusammen), hodc hon hop cla cac ddng phan nay.

Céac phuong an uu tién cua hop chét duoc bidu dién bang cong thirc chung (1) cua

sang ché dugc trinh bay dudi day.

R! wru tién 12 nhom trong sb (al), (a2), (a3), (a4), (a5), (a6), (a7), (a8), (a9), (al0),
(all), (al2), (al4), (al5), (al6), (al7), (al8), (al9), (a20), (a2l), (a22), (a23), (a24),
(a25), (a26), (a27), (a28), (a29), (a30), (a31), (a32), (a33), (a34), (a35), (a36), (a37),
(ad4), (a45), (a46), (a47), (a50), (a52), (a55), (a56), (a57), (a58), (a59), (a60), (a6l),
(a62), (a63), (ab4), (a653), (ab6), (a67), (ab68), (a69), hodc (a70) néu trén, va uu tién
hon 1a nhom trong sb (al), (a2), (a3), (a4), (a5), (a6), (a7), (a9), (al0), (ald), (alo),
(al7), (a22), (a23), (a24), (a26), (a27), (a28), (a29), (a30), (a31), (a32), (a33), (a34),
(a45), (a52), (a55), (a57), (a58), (a59), (a62), (ab5), (a67), (a69), hoac (a70) néu trén.

muutiénla 0, 1, 2, 3, hoac 4.
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R? wu tién 1a nhom trong s (b1), (b2), (b3), (b4), (b3), (b6), (b7), (b8), (b9),
(b10), (b11), (b12), (b13), (b15), (b16), (b18), hodc (b21) néu trén, va wu tién hon Ia
nhém trong s6 (b1), (b2), (b3), (b3), (b6), hodc (b9) néu trén.

R3 wu tién 1a nhom trong s6 (cl), (c2), (c3), (c¢4), (c5), (c6), (c9), (c12), (c13),
(c14), (c15), hodc (c16) néu trén, va wu tién hon la nhom trong s6 (c1), (c3), (c5), (c6),
(c12), (c13), hoac (c16) néu trén.

R* wu tién 1a nhém trong s6 (d1), (d2), (d3), (d4), (d5), (d6), (d7), (d8), (d9).
(d10), (d13), (d14), (d15), (d16), (d17), (d18), (d19), (d20), (d22), (d23), (d24), (d25),
(d26), (d27), (d30), (d31), hoac (d32) néu trén, va uu tién hon 12 nhom trong s6 (d1),
(d2), (d3), (d4), (d6), (d9), (d13), (d14), (d15), (d16), (d17), (d18), (d19), (d20), (d22),
(d23), (d24), (d30), hodc (d32) néu trén.

Al A2 va A3 déu uu tién 1a CR’ (trong d6 R’ 13 nguyén tr hydro, nguyén tw
halogen, nhém xyano, nhom (Ci-Ce) alkyl, nhém halo (Ci-Cs) alkyl, nhom (Ci-Ce)
alkoxy, nhém halo (Ci-Cs) alkoxy, nhém R)(R'")N trong d6 R'® va R"! gidng nhu trén,
nhém (Ci-Ce) alkylthio, nhém (Ci-Cs) alkylsulfinyl, hodc nhom (Ci-Ce) alkylsulfonyl)
hodc nguyén tir nito. Uu tién hon 13, Al, A% va A déu la CR? (trong d6 R’ 1a nguyén
ttr hydro, nguyén tir halogen, nhom (C1-Ce) alkyl, hodc nhém R!%R"™N trong d6 R!°

va R gibng nhur trén) hodc nguyén tir nito.
Al A2, va A3 ¢6 thé gidng nhau hodc khéc nhau.

Q uu tién 1a nhém trong s6 (el), (e2), (ed), (e5), (e6), (e7), (e8), (ell), (el2),
(e13), (el4), (el15), (el6), (e17), (¢18), (e19), (e20), (e21), (€22), (¢23), (e24), (e29),
(€26), (€27), (€28), (€29), (e30), (e31), (e32), (€33), (e34), (€35), (e36), (e37), (e38),
(€39), (e40), (e41), (e42), (e43), (e44), (e45), hodc (e46) néu trén, va uu tién hon la
nhom trong s6 (el), (e2), (e4), (e5), (€6), (e8), (ell), (e13), (e14), (el6), (el7), (el®),
(€19), (e20), (€22), (e24), (€27), (€28), (29), (e31), (€33), (€35), (¢36), (e37), (e40),
(e41), (e42), (e43), (e44), hodc (e45) néu trén.

Cac hop chat ctia sang ché c¢6 thé duge san xuat theo, vi du, cac phuong phap san
xuét duoc mo ta dudi ddy, ma la cac vi du khong gidi han cla sang ché.
Phuong phép san xuat 1

[Cong thic hda hoc 5]
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Trong cong thirc nay, A!, A%, A3, RI, R% R, R® vam gidng nhu trén, p’ 12 1 hodc
2, va R’ 1a (C1-C4) nhém alkyl ching han nhu nhém metyl hodc nhom etyl.

Céc hop chit duoc biéu dién bang cong thirc chung (1-1) va (1-2) cua sang ché ¢6
thé duoc san xuét tir hop chat dugc biéu dién bang cong thirc chung (2-1) théng qua
cac budce [a], [b], [c], [d], va [e] dugc md ta dudi ddy. Phuong phap san xuit hop chét

khoi dau duoc biéu dién bang cong thirc chung (2-1) s& dugc mo ta sau.
Phuong phép san xuét tai budc [a]

Hop chét duoc bidu dién bing cong thic chung (4) co thé dugc san xuit bang
céch ngung tu hop chit dugc bidu dién bing cong thire chung (2-1) v6i hop chat dugc
biéu dién bang cong thirc chung (3) trong su c6 mat cua bazo, tac nhan ngung tu, va
dung moi tro va khir nudc hop chét amit thu duoc trong su c6 mat cia axit va dung

moi tro.

Céc vi du vé tac nhan ngung tu ma c6 thé duogc st dung trong phan tng ngung tu
nay bao gébm cic tic nhan phan tmg hoat hoa axit chang han nhu phosgen, phospho
triclorua, phospho oxyclorua, oxalyl clorua, va thionyl clorua; cac cacbodiimit chiang
han nhu N,N’-dixyclohexylcacbodiimit (DCC) va
1-(3-dimetylaminopropyl)-3-etylcacbodiimit (EDCI); va céc tac nhan phan tng khac
chang han nhu phospho pentoxit, axit polyphosphoric, N,N’-cacbonyldiimidazol,
2-clopyridin-1-metoiodua (Tac nhéan phan ung Mukaiyama),
2-etoxy-N-etoxycacbonyl-1,2-dihydroquinolin  (EEDQ), triphenylphosphin/cacbon

tetraclorua, bromtripyrrolidinophosphoni hexaflophosphat (BROP),
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O-(1H-benzotriazol-1-yloxy)tris(dimetylamino)phosphoni hexaflophosphat (BOP),

N,N,N’,N’-bis(tetrametylen)clouroni tetrafloborat,
O-(1H-benzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni hexaflophosphat ~ (HBTU),
O-(1H-benzotriazol-1-yl)-N,N,N*,N’-bis(tetrametylen)uroni hexaflophosphat,

O-(1H-benzotriazol-1-y1)-N,N,N’*,N’-tetrametyluroni tetrafloborat (TBTU),
O-(1H-benzotriazol-1-y1)-N,N,N’,N’-bis(tetrametylen)uroni tetrafloborat,
O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni hexaflophosphat  (HATU),
1-hydroxybenzotriazol ~ (HOBt),  propylphosphonic anhydrit  (TsP), va
4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholinium salt (DMT-MM). Mot trong
sb cac tac nhan ngung tu nay cd thé duoc sit dung mot minh, va déng thoi hai hoac
nhidu trong s chiing c6 thé duoc st dung dudi dang hdn hop. Lugng tac nhan ngung
tu st dung duge chon mot cach phu hop trong pham vi tir 0,5 dén 5 1an luong mol so

v6i hop chat dugc biéu dién bang cong thic chung (2-1).

Céc vi du v& bazo ma c6 thé dugc st dung trong phan mg ngung tu nay bao g6m
c4c cacbonat ching han nhu liti cacbonat, liti hydro cacbonat, natri cacbonat, natri
hydro cacbonat, kali cacbonat, kali hydro cacbonat, canxi cacbonat va magie cacbonat;
cac axetat chéng han nhu liti axetat, natri axetat va kali axetat; va cac bazo hitu co
ching han nhu pyridin, picolin, lutidin, trietylamin, tributylamin  va
N,N-diisopropyletylamin. Lugng bazo st dung dugc chon mot cach phu hop trong
pham vi ti 0,5 dén 5 lan lugng mol so véi hop chét dugc biéu dién bang cong thuc

chung (2-1). Trong mot s6 truong hop, bazo cling ¢6 thé dugc st dung lam dung méi.

Dung moi tro st dung trong phan ing ngung tu nay co thé 12 bat ky dung moi ndo
ma khéng e ché phan tng mot cach rd rét, va cac vi du bao gdm céc hydrocacbon no
mach thang hodc mach vong ching han nhu pentan, hexan, va xyclohexan; cac ete
mach thing hodic mach vong ching han nhu dietyl ete, tetrahydrofuran (THF), va
dioxan; cac hydrocacbon thom chéng han nhu benzen, toluen, va xylen; cac
hydrocacbon dugc halogen hoa ching han nhu metylen clorua, cloroform, va cacbon
tetraclorua; cac nitril ching han nhu axetonitril va isopropylnitril; va cac dung moi
phan cuc chéng han nhu N,N-dimetylformamit, N,N-dimetylaxetamit, dimetyl sulfoxit,
va 1,3-dimetyl-2-imidazolidinon. Mot trong s cac dung moi tro nay co thé duoc s

dung mdt minh, va déng thot hai hoac nhiéu trong sb ching co thé duoc str dung duéi
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dang hdn hop. Lugng dung mdi tro sit dung khong bi gidi han cu thé mién 12 n6 du dé
hoa tan céac tac nhan phan g, va dugc chon mot cach phu hop trong pham vi tr 0,5 L
dén 100 L so v6i 1 mol hop chat duge biéu dién bang cong thiic chung (2-1). Trong
truong hgp ma bazo dugce s dung cling la dung moi, thi khong can phai str dung dung
mdi khéc.

Vi phan tng ngung tu nay la phan ung dang mol ctia cac hop chit, nén vé co ban
ching dugc st dung véi luong dang mol, nhung mot trong s6 ching c6 thé dugc sir
dung véi lugng du. Nhiét do phan ung thuong nam trong pham vi tr khoang 0°C dén
diém soi ctia dung mdi sir dung. Thoi gian phan Gng thay d6i theo quy mod phan ung,
nhiét d6 phan Gng va tuong tu va khong gidng nhau trong moi truong hop, nhung vé

co ban duogc chon sao cho phu hop trong pham vi tir vai phut dén 48 gio.

Sau khi phan ung két thic, hop chit mong muén duge phan 13p ra khoi hon hop
sau phan tng bang phuong phép thong thuong. Khi can, ¢6 thé st dung phuong phap
két tinh lai, sic ky cot, v.v. dé tinh ché hop chit mong muén. Hon hgp sau phan tng c6
thé dugc sir dung truc tiép trong phan tmg khtt nude tiép theo ma khong can phan lap

hop chat mong mudn.

Céac vi du vé axit st dung trong phan tng khit nude nay bao gdm cac axit vo co
ching han nhu axit clohydric, axit sulfuric va axit nitric; cdc axit hitu co ching han
nhu axit formic, axit axetic, axit propionic, axit trifloaxetic va axit benzoic; céac axit
sulfonic ching han nhu axit metansulfonic, axit triflometansulfonic va axit
p-toluensulfonic; va axit phosphoric. Lugng axit sir dung dugc chon mét cach phu hop
trong pham vi tir 0,01 dén 10 1an luong mol so vé&i hop chét amit. Trong mét s6 trudng

hop, axit ciing c6 thé duge st dung 1am dung moi.

Dung mdi tro st dung trong phan Gng khir nuéc nay co thé 1a bat ky dung moi
nao ma khéng trc ché tién trinh clia phan ing mot cch rd rét, va cac vi du bao gdm
cac hydrocacbon thom chang han nhu benzen, toluen va xylen; cac hydrocacbon duoc
halogen hoéa chéng han nhu metylen clorua, cloroform va cacbon tetraclorua; cac
hydrocacbon thom dugc halogen hoa ching han nhu clobenzen va diclobenzen; cac ete
mach thing hodc mach vong ching han nhu dietyl ete, metyl tert-butyl ete, dioxan va
tetrahydrofuran; cac este chéng han nhu etyl axetat; cdc amit chéng han nhu
N,N-dimetylformamit va N,N-dimetylaxetamit; cac keton chéng han nhu axeton va
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metyl etyl keton; va cidc dung modi phén cuc ching han nhu dimetyl sulfoxit va
1,3-dimetyl-2-imidazolidinon. Mot trong sb cac dung mdi tro nay co6 thé duoc sir dung
mot minh, va déng thoi hai hodc nhiéu trong ) ching co thé dugc sir dung duéi dang
hdn hop. Lugng dung méi tro st dung khong bi gi6i han cu thé mién 1a n6 du dé hoa
tan c4c tac nhan phan ung, va duoc chon mot cach phi hop trong pham vitir 0,5 L dén
100 L so v6i 1 mol hop chat amit thu dugc tir phan tng ngung tu. Trong truong hop

ma axit dugc st dung ciing 1a dung mdi, thi khong can phai sit dung dung méi khac.

Nhiét do phan tng co thé nam trong pham vi tir nhiét do phong dén diém soi cia
dung moi tro dugc st dung. Thoi gian phan tng thay d6i theo quy md phén tmg va
nhiét do phan ung, nhung vé co ban dugc chon sao cho phi hgp trong pham vi tir vai

phut dén 48 gio.

Sau khi phan ung két thuc, hop chit mong mudn duge phan 14p ra khoi hén hop
sau phan ung bang phwong phap thong thudong. Khi can, c6 thé str dung phuwong phap
két tinh lai, sdc ky cot, v.v. dé tinh ché hop chéat mong mudn. Hon hgp sau phan tng c6
thé duoc sir dung truc tiép trong buéce tiép theo ma khong can phan 1ap hop chit mong

mudn.
Phuong phép san xuét tai budc [b]

Hop chét duge biéu dién bing cong thirc chung (6) ¢6 thé dugc san xuét bang cho
phan ung hop chét dugc biéu dién bang cong thirc chung (4) véi hop chét thiol duoc

biéu dién bang cong thirc chung HSR® (5) trong sy ¢6 mit ciia bazo va dung moéi tro.

Céac vi du vé bazo duoc sit dung trong phan Gng nay bao gdm bazo vo co ching
han nhu natri hydroxit, kali hydroxit, natri cacbonat, kali cacbonat, natri hydro
cacbonat va kali hydro cacbonat; cac axetat chéng han nhu natri axetat va kali axetat;
cac alkoxit cua kim loai kiém ching han nhu kali t-butoxit, natri metoxit va natri
etoxit; cac amin bic ba ching han nhu trietylamin, N,N-diisopropyletylamin va
1,8-diazabixyclo[5,4,0]undec-7-en; va cac hop chét thom chira nito chéng han nhu
pyridin va N,N-dimetyl-4-aminopyridin. Lwong bazo dugc st dung thuong nam trong
pham vi tir 1 dén 10 lan luong mol so vé6i hop chét dugc biéu dién bing cong thirc
chung (4). Trong truong hop ma mubi kiém cia hop chat duoc biéu dién bang cong

thirc chung (5) dugc su dung, thi khong can phai sir dung bazo.
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Dung mbéi tro dugc sit dung trong phan trng nay co thé 1a bat ky dung moi nao ma
khong uc ché tién trinh cua phan ung mot cach 1o rét, va cac vi du bao g@)m cac
hydrocacbon thom ching han nhu benzen, toluen va xylen; cdc hydrocacbon duoc
halogen hoa chéng han nhu metylen clorua, cloroform va cacbon tetraclorua; cac
hydrocacbon thom duoc halogen hoa ching han nhu clobenzen va diclobenzen; cic ete
mach thing hoic mach vong chang han nhu dietyl ete, metyl tert-butyl ete, dioxan va
tetrahydrofuran; céc este ching han nhu etyl axetat; cac amit ching han nhu
N,N-dimetylformamit va N,N-dimetylaxetamit; cac keton ching han nhu axeton va
metyl etyl keton; va cac dung mdi phan cuc ching han nhu dimetyl sulfoxit va
1,3-dimetyl-2-imidazolidinon. Mot trong sb cac dung moi tro nay co thé dugc st dung
mot minh, va déng thoi hai hodc nhidu trong s ching c6 thé duoc sir dung dudi dang
hdn hop. Luong dung mdi tro st dung khong bi giéi han cu thé mién 12 n6 du dé hoa
tan cac tac nhan phan tng, va dugc chon mot cich phit hgp trong pham vi tir 0,5 L dén

100 L so v6i 1 mol hop chat dugc biéu dién bang cong thirc chung (4).

Vi phan ing nay la phan Gng déng mol cla cac chét phan tmg, hop chét duoc
biéu dién bang cong thirc chung (4) va hop chit duoc bidu dién bang cong thirc chung
(5) vé co ban dugc st dung v6i lugng ding mol, nhung mot trong s6 ching co thé
duogc sir dung voi lugng du. Nhiét do phan ung co thé nam trong pham vi tir -20°C dén
diém s6i cta dung mdi tro dugc sit dung. Thoi gian phéan Ung thay d6i theo quy md
phan (ng va nhiét do phan ung, nhung vé co ban ndm trong pham vi tir vai phat dén
48 gio. Sau khi phan ung két thuc, hop chit mong mudn dugc phén 1ap ra khoi hdn
hop sau phan Ung bang phuong phép thong thuong. Khi can, c6 thé st dung phuong
phap két tinh lai, sac ky cot, v.v. dé tinh ché hop chit mong mubn. Hon hgp sau phan
mg c6 thé duge st dung truc tiép trong budc tiép theo ma khong can phan 1ap hop

chét mong muébn.
Phuong phép san xudt tai budc [c]

Hop chét duoc biéu dién bing cong thirc chung (7) c6 thé dwoc san xuét bang
cach khtr bao vé hop chét duoc biéu dién bang cong thirc chung (6) trong su c6 mt
cua axit va dung moi tro.

Céc vi du vé axit st dung trong phan (g nay bao gdm cac axit v co chang han
nhu axit clohydric, axit sulfuric va axit nitric; cac axit hitu co chéng han nhu axit
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formic, axit axetic, axit propionic, axit trifloaxetic va axit benzoic; cac axit sulfonic
chéng han nhu axit metansulfonic, axit triflometansulfonic va axit p-toluensulfonic; va
axit phosphoric. Lugng axit st dung dugc chon mot cach phu hop trong pham vi tu
0,01 dén 10 lan luong mol so vé&i hop chét duoc biéu dién bing cong thirc chung (6).

Trong mot s6 trudng hop, axit cling ¢ thé dugc sir dung 1am dung moi.

Dung mdi tro duge st dung trong phan tng nay ¢ thé 1a bat ky dung mdi nao ma
khong e ché tién trinh ctia phan tng modt cach rd rét, va cac vi du bao gdm cac
hydrocacbon thom chdng han nhu benzen, toluen va xylen; cdc hydrocacbon dugc
halogen hoa chéng han nhu metylen clorua, cloroform va cacbon tetraclorua; cac
hydrocacbon thom dugc halogen hoa chéng han nhu clobenzen va diclobenzen; cac ete
mach thang hoic mach vong ching han nhu dietyl ete, metyl tert-butyl ete, dioxan va
tetrahydrofuran; cac este chéng han nhu etyl axetat; cdc amit chéng han nhu
N,N-dimetylformamit va N,N-dimetylaxetamit; cac keton ching han nhu axeton va
metyl etyl keton; va cdc dung moi phan cuc ching han nhu dimetyl sulfoxit,
1,3-dimetyl-2-imidazolidinon, va nu¢c. Mot trong s6 cac dung mdi tro nay ¢ thé dugc
str dung mot minh, va déng thot hai hodc nhiéu trong sb ching c6 thé duoc sit dung
dudi dang hon hop. Lugng dung moéi tro st dung khong bi gidi han cu thé mién 1a n6
d @ hoa tan céc tac nhan phan tng, va duge chon mot cach phu hop trong pham vi tir
0,5 L dén 100 L so vé6i 1 mol hgp chit dugc bidu dién bang cong thic chung (6).
Trong trudong hgp ma axit duge st dung ciing 1a dung moi, thi khong can phai sir dung

dung moi khéc.

Nhiét do phéan tmg c6 thé nam trong pham vi tir nhiét do phong dén diém soi cua
dung moi tro duge st dung. Thoi gian phan ng thay dbi theo quy md phan Gng va
nhiét d6 phan Gng, nhung v& co ban nam trong pham vi tir vai phut dén 48 gio.

Sau khi phan tmg két thic, hop chit mong muén dugc phan lap ra khoi hon hop
sau phan tng bang phuong phap thong thudong. Khi can, c6 thé sir dung phuong phap
két tinh lai, sic ky cot, v.v. dé tinh ché hop chit mong muébn. Hdn hop sau phan tng c6
thé duoc sir dung truc tiép trong budc tiép theo ma khong can phan 1ap hop chit mong

muon.

Phuong phéap san xuét tai budc [d]

43



49767 44/339

Hop chat duoc biéu dién bang cong thirc chung (1-1) cua sang ché co6 thé duoc
san xuét bang cho phan tmg hop chét duoc bidu dién bang cong thic chung (7) voi
hop chét duge biéu dién biang cong thirc chung (8) theo phuong phap duge mo ta trong
tai litu ORGANIC FUNCTIONAL GROUP PREPARATIONS III 2nd edition
ACADEMIC PRESS, INC. Sau khi phan tng két thic, hop chit mong mudn dugc
phén 1ap ra khoi hdn hop sau phén tmg bang phuong phap thong thuong. Khi can, ¢6
thé st dung phuong phap két tinh lai, sic ky cdt, v.v. dé tinh ché hop chat mong mudn.
Hon hop sau phan tmg ¢ thé duoc st dung truc tiép trong budce tiép theo ma khong

can phan lap hop chit mong muén.
Phuong phép san xuat tai budce [e]

Hop chét dugc biéu dién bing cong thirc chung (1-2) ¢ thé duoc san xuét bang
cho phan ung hop chét duoc biéu dién bang cong thirc chung (1-1) v6i tac nhan oxy

hoéa trong dung moi tro.

Céac vi du vé tac nhan oxy héa dugc st dung trong phan ing nay bao gdm céc
peoxit ching han nhu dung dich hydro peoxit, axit peoxybenzoic va axit
m-clopeoxybenzoic. Lugng tac nhan oxy héa st dung dugc chon mot cach phu hop
trong pham vi tr 1 dén 5 1an luong mol so véi hop chat dugc biéu dién bang cong thirc

chung (1-1).

Dung moi tro dugc st dung trong phén ing nay ¢ thé 1a bat ky dung mdi nao ma
khong tre ché phan ing mot cach rd rét, va cac vi du bao gbm céc ete mach thang hoac
mach vong chéng han nhu dietyl ete, tetrahydrofuran va dioxan; cac hydrocacbon
thom chrfmg han nhu benzen, toluen va xylen; cac hydrocacbon dugc halogen hoa
ching han nhu metylen clorua, cloroform va cacbon tetraclorua; cac hydrocacbon
thom duoc halogen hoa ching han nhu clobenzen va diclobenzen; cac nitril ching han
nhu axetonitril; cac este chéng han nhu etyl axetat; cac axit hitu co chéng han nhu axit
formic va axit axetic; va cac dung moi phan cuc chéng han nhu N,N-dimetylformamit,
N,N-dimetylaxetamit, 1,3-dimetyl-2-imidazolidinon va nudc. Mot trong sb cac dung
moi tro nay c6 thé duge st dung mot minh, va dong thoi hai hodc nhidu trong s6
chung c6 thé duge sir dung dudi dang hdn hop. Luong dung mdi tro sir dung khong bi

gi¢i han cu thé mién 12 n6 du dé hoa tan cac tac nhan phan tng, va duoc chon mot
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cach phit hop trong pham vi tir 0,5 L dén 100 L so v6i 1 mol hop chét dugc biéu dién
bang cong thirc chung (1-1).

Nhiét d6 phan tmg trong phan (mg nay dugc chon mot cach phu hop trong pham
vi tir -10°C dén nhiét do hdi luu cia dung moi tro dugce sit dung. Thoi gian phan tng
thay d6i theo quy mo phéan ung, nhiét do phan Gng va tuong tw va khong giéng nhau
trong moi truong hop, nhung vé co ban duge chon sao cho phu hop trong pham vi tu
vai phut dén 48 gio.

Sau khi phan tng két thtic, hop chit mong muén duge phan 1ap ra khéi hdén hop
sau phan ung bang phuong phép thong thuong. Khi cAn, ¢6 thé str dung phuong phap

két tinh lai, séc k¥ cot, v.v. dé tinh ché hop chat mong mudn.

Phuong phép san Xuét 2

[Cong thirc hoa hoc 6]
o~ NH,
NH
0 )=A3 —A3
N A2 9, RYm—g C[
HO A‘& ‘&/
=N R’

@2-2) M¢ O-R*

R%(0),'S

HSR%(5) . >_2=
. (Rl)m C[ AZ JE— (R )m

S <

4

mé  O-R* mé  0-R
10) (1-3)

Trong cong thirc nay, A, A%, A3, RI, R% R, R%, vam gidng nhu trén, p’ 12 1 hodc
2, va R’ 1a (C1-C4) nhom alkyl ching han nhu nhém metyl hodc nhém etyl.

Hop chét dugc biéu dién bang cong thirc chung (1-3) cua sang ché co thé dugc
san xudt tir hop chét dugc biéu dién bang cong thic chung (2-2) thong qua cac bude
[a], [b], va [e] cua phuong phéap san xuat 1 néu trén. Phuong phap san xuit hop chét

khéi ddu duoc bidu dién bang cong thirc chung (2-2) s& dugc mo ta sau.

Phuong phdap san xudt 3
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[Cong thitc hda hoc 7]

L NH,
RYn—_ l
NH R'0,8

R'0,S \ _
H0/>_2/'A\\; 3) R? ®RY, T (I Az HSR® (5) ®"),, _Qr >_2—
o Alzg‘ [a]
_NH 4 HZN O__R4 HN 0—R4
(2-3) N O-R a1) 1-4)
R“(O)p L (12) Rﬁ(O)p
_A3
R9 —L (13) ;
o ®YHy . ®hT
HZN O—R“ RS-N b-R4
1-5) (1-6) R

Trong cong thirc nay, A', A%, A3, R!, RZ, R, R%, R%, R?, vim gidng nhu trén, p’ 12
1 hodc 2, R’ 1a nhoém (Ci-Cs) alkyl ch?mg han nhu nhém metyl hodc nhém etyl, va L 1a

nhém roi di chang han nhur brom hodc clo.

Cac hop chét duoc biéu din bang cong thirc chung (1-4), (1-5), va (1-6) cla sang
ché c6 thé duge san xuét tir hop chét duoc biéu dién bing cong thirc chung (2-3) thong
qua budc [f] duge md ta dudi day va cac bude [a], [b], va [e] cua phuwong phap san
xuat 1 néu trén. Phuong phép san xuét hop chat khoi diu duoc biéu dién bang cong

thirc chung (2-3) s& dugc mo ta sau.[0001]
Phuong phap san xuét tai bude [f]

Hop chit dugc biéu dién bang coéng thic chung (1-6) c6 thé dugc san xuit bang
cho phan g hop chét dugc bidu dién bang cong thire chung (1-5) v6i hop chét dugc
biéu dién bang cong thirc chung (12) hodc (13) trong sy c6 mat cia bazo va dung moi

tro.

Céc vi du vé& bazo ma c6 thé dugc st dung in séng ché bao gdm alkyl liti céc hop
chét ching han nhu metyl liti, n-butyl liti, sec-butyl liti, va tert-butyl liti; cac hop chat
co kim ching han nhu liti hexametyldisilazan va natri hexametyldisilazan; cac
hydroxit chiang han nhu liti hydroxit, natri hydroxit, kali hydroxit va canxi hydroxit;
cac cacbonat chéng han nhu liti cacbonat, liti hydro cacbonat, natri cacbonat, natri
hydro cacbonat, kali cacbonat, kali hydro cacbonat, canxi cacbonat va magie cacbonat;

cac axetat chéng han nhu liti axetat, natri axetat va kali axetat; cac alkoxit chéng han
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nhu natri metoxit, natri etoxit, natri tert-butoxit va kali tert-butoxit; cac hydrua kim
loai chéng han nhu natri hydrua va kali hydrua; va cac bazo hitu co chéng han nhu
pyridin, picolin, lutidin, trietylamin, tributylamin va N,N-diisopropyletylamin. Luwong
bazo dugc st dung thuong nam trong pham vi tr 1 dén 10 1an luong mol so véi hop

chét duoc biéu dién bang cong thirc chung (1-5).

Dung mdi tro duge sur dung trong phan tng nay ¢ thé 1 bat ky dung moi ndo ma
khong trc ché phan tmg mot cach rd rét, va cic vi du bao gdm cac hydrocacbon no
mach théng hoac mach vong chéng han nhu pentan, hexan, va xyclohexan; cac ete
mach théng hodc mach vong chéng han nhu dietyl ete, tetrahydrofuran (THF), va
dioxan; va cac hydrocacbon thom chéng han nhu benzen, toluen, va xylen. Mot trong
sb cac dung moi tro ndy co thé duogc st dung mot minh, va ddng thoi hai hodc nhiéu
trong sd ching c6 thé duoc st dung dudi dang hdn hop. Luong dung moi tro st dung
khong bi gidi han cu thé mién 12 n6 du dé hoa tan cac tic nhan phan tmg, va duoc chon
mot cach phu hop trong pham vi tr 0,5 L dén 100 L so v6i 1 mol hop chit duoc biéu
dién bang cong thirc chung (1-5). |

Vi phan Gng nay la phan tng dang mol cuia cac hop chét, nén vé co ban ching
dugce st dung voi lugng dang mol, nhung mdt trong sb chiing ¢6 thé dugc st dung véi
lugng du. Nhiét do phan tng thuong nam trong pham vi tir khoang -78°C dén diém soi
ctia dung moi st dung. Thoi gian phan tng thay dbi theo quy md phan ung, nhiét do
phan ung va tuong ty va khong gidng nhau trong moi truong hop, nhung vé co ban

duoc chon sao cho phu hop trong pham vi tir vai phut dén 48 gio.

Sau khi phan ung két thuc, hop chit mong mubn duoc phan 1ap ra khoi hdn hop
sau phan ung bang phuong phap thong thuong. Khi cAn, c6 thé st dung phuong phap

két tinh lai, sic ky cot, v.v. @8 tinh ché hop chit mong mudn.
Phuong phép san xuat 4

[Cong thic hoa hoc 8]

47



49767 48/339
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Trong cong thic nay, Al, A2, A3, R!, R% R*, R%, R’, va m gidng nhu trén, va R’ 1a
nhom (C1-Cy) alkyl ching han nhu nhém metyl hoac nhém etyl, R” 1a nhém (Ca-Ce)
alkyl bac ba chang han nhu nhom tert-butyl hogc nhom tri-(C1-Cs) alkylsilyl ching han

nhu trimetylsilyl, nhom va L la nhém r6i di chéng han nhu brom hoéc clo.

Céc hop chit dugc biéu dién bang cong thirc chung (1-7) va (1-8) cia séng ché c6
thé duoc san xuat tir hop chit duoc biéu dién bang cong thirc chung (11) thong qua cac

bude [g] va [h] duoc md ta dudi day, va bude [f] ctia phwong phap san xuét 3 néu trén.
Phuong phép san xuat tai budc [g]

Hop chat dugc bidu dién bing cong thirc chung (15) ¢ thé dugc san xuat bang
cho phan Gng hop chét dugc biéu didn bang cong thie chung (11) véi hop chét
benzylthiol dugc biéu dién bang cong thic chung (14) trong sw c6 mdt cua bazo va

dung moi tro.

Cac vi du vé bazo duoc st dung trong phan ing nay bao gdm bazo vo co ching
han nhu natri hydroxit, kali hydroxit, natri cacbonat, kali cacbonat, natri hydro
cacbonat va kali hydro cacbonat; cac axetat chéng han nhu natri axetat va kali axetat;
cac alkoxit cta kim loai kiém chéng han nhu kali t-butoxit, natri metoxit va natri
etoxit; cac amin bac ba ching han nhu trietylamin, N,N-diisopropyletylamin va
1,8-diazabixyclo[5,4,0Jundec-7-en; va cac hgp chat thom chira nito chéng han nhu
pyridin va N,N-dimetyl-4-aminopyridin. Luong bazo dugc su dung thuong nam trong

pham vi tr 1 dén 10 1an luong mol so véi hop chat duoc biéu dién bang céng thirc
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chung (11). Trong truong hop ma mudi kiém ciia hop chat dugc bidu dién bang cong

thirc chung (14) dugc st dung, thi khong can phai sir dung bazo.

Dung mdi tro dugc sir dung trong phan Gmg nay co thé 13 bat ky dung moi nao ma
khong trc ché tién trinh cua phan ung mot cach rd rét, va cic vi du bao gdm cac
hydrocacbon thom ching han nhu benzen, toluen va xylen; cac hydrocacbon dugc
halogen hoa chéng han nhu metylen clorua, cloroform va cacbon tetraclorua; cac
hydrocacbon thom duoc halogen hoa ching han nhu clobenzen va diclobenzen; céc ete
mach thing hoic mach vong ching han nhu dietyl ete, metyl tert-butyl ete, dioxan va
tetrahydrofuran; cac este ching han nhu etyl axetat; cac amit ching han nhu
N,N-dimetylformamit va N,N-dimetylaxetamit; cac keton chéng han nhu axeton va
metyl etyl keton; va cdc dung mdi phan cuc ching han nhu dimetyl sulfoxit,
1,3-dimetyl-2-imidazolidinon, va nugc. Mot trong sb cac dung moi tro nay co thé duoc
sit dung mot minh, va ddng thoi hai hodc nhidu trong sb ching c6 thé dugc st dung
dudi dang hdn hop. Luong dung mdi tro st dung khong bi gioi han cu thé mién 12 n6
di d hoa tan céc tac nhan phéan tmg, va duge chon mét cach phu hop trong pham Vi tur

0,5 L dén 100 L so vé6i 1 mol hop chét duoc biéu din bang cong thirc chung (11).

Vi phan tng nay 1a phan Gmg dang mol ctia cac hop chat, hop chét duge biéu dién
bang cong thirc chung (11) va hop chét duoc biéu dién bang cong thirc chung (14) vé
co ban dugc st dung véi luong dang mol, nhung mot trong s6 chung c6 thé duoc st
dung véi lugng du. Nhiét do phan ung co thé nim trong pham vi tir -20°C dén diém
s6i cua dung méi tro duge st dung. Thoi gian phan ang thay dbi theo quy md phéan

Ung va nhiét d¢ phan trng, nhung vé co ban nam trong pham vi tir vai phut dén 48 gio.

Sau khi phan tng két thic, hop chAt mong mudn dugc phén lap ra khoi hdn hop
sau phan ung bang phwong phap thong thuong. Khi cin, ¢ thé st dung phuong phap
két tinh lai, sic ky cdt, v.v. d8 tinh ché hop chat mong mudn. Hon hop sau phan tng ¢
thé duoc st dung truc tiép trong budc tiép theo ma khong can phan 1ap hop chit mong

mudn.
Phuong phap san xuét tai budce [h]

Hop chét dugc bidu dién bang cong thirc chung (15) duge phan ng vdi tic nhan
halogen hoa trong sy ¢6 mat ciia dung moi tro dé tao ra hop chat duoc closulfonylat

hoa. Hop chat dugc closulfonylat hoa nay sau d6 dugc amin hoa v61 hop chit dugc
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biéu dién bang cobng thirc chung (16) trong su c6 mat hodc vang mit cia dung mdi tro

va bazo dé tao ra hop chat duoc biéu dién bang coéng thirc chung (1-7).

Cac vi du v& tac nhan halogen héa dugc s dung trong phan ung closulfonylat
héa nay bao gbm thionyl clorua, clo, sulfuryl clorua, 1,3-diclo-5,5-dimetylhydantoin,
va N-closucxinimit. Lwong tic nhan halogen héa sir dung dugc chon mot cach phu
hop trong pham vi tir 0,5 dén 5 1an luong mol so véi hop chit dugc biéu dién bang

cong thirc chung (15).

Dung mdi tro dugc st dung trong phan Gng closulfonylat héa nay cé thé 1 bat ky
dung mdi nao ma khong trc ché tién trinh ctia phan ing mot cach rd rét, va cac vi du
bao gdm cac hydrocacbon duoc halogen hoa ching han nhu metylen clorua, cloroform,
va cacbon tetraclorua; cac hydrocacbon thom dugc halogen hoéa ching han nhu
clobenzen va diclobenzen; cac nitril chéng han nhu axetonitril va propionitril; cac axit
hitu co chéng han nhu axit axetic va axit propionic; va nudc. Mot trong sb cac dung
moi tro nay co thé duoc st dung mot minh, va ddng thoi hai hodc nhidu trong sd
chiing ¢6 thé dugc st dung dudi dang hdn hop. Lugng dung moi tro st dung khong bi
giéi han cu thd mién 1 né du dé hoa tan cac tac nhan phan Gng, va dugc chon mot
cach phu hgp trong pham vi tir 0,5 L dén 100 L so véi 1 mol hop chit duge biéu dién
bang cong thirc chung (15).

Vi phén tng closulfonyl nay 1a phan tmg ddng mol cla cac chét phan (g, nén vé
co ban ching dugc st dung véi lugng dang mol, nhung mot trong s6 chung c6 thé
duoc st dung v6i lugng du. Nhiét d6 phan ing co thé nam trong pham vi tir nhiét do
phong dén diém s6i ciia dung mdi tro dugc st dung. Thoi gian phan tmg thay dbi theo
quy md phan ung va nhiét do phan tmg, nhung vé ¢o ban nam trong pham vi tir vai

phit dén 48 gio.

Sau khi phan Ung két thac, khi san phém dugc closulfonylat hoa 6n dinh, san
phim dugc phan 1ap ra khoi hdn hop sau phan tng bang phuong phép théng thuong.
Khi cin, ¢6 thé sit dung phwong phap két tinh lai, sic ky cot, v.v. dé tinh ché san pham.
Khi san phim dugc closulfonylat hoa khong 6n dinh, hon hop sau phan ung dugc st

dung truc tiép trong phan ung tiép theo ma khong can phai tinh ché.

Céc vi du vé& bazo dugc st dung trong phan tmg amin héa nay bao gom bazo vO

co chéng han nhu natri hydroxit, kali hydroxit, natri cacbonat, kali cacbonat, natri
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hydro cacbonat va kali hydro cacbonat; cac axetat ching han nhu natri axetat va kali
axetat; cac alkoxit ctia kim loai kiém chéng han nhu kali t-butoxit, natri metoxit va
natri etoxit; cadc amin bac ba ching han nhu trietylamin, N,N-diisopropyletylamin va
1,8-diazabixyclo[5,4,0Jundec-7-en; va cac hop chat thom chtra nito chéng han nhu
pyridin va N,N-dimetyl-4-aminopyridin. Luong bazo dugc st dung thuong nim trong
pham vi tir 1 dén 10 14n lugng mol so v6i hop chét duoc biéu din bing cong thirc

chung (15).

Dung méi tro dugce st dung trong phin Gng amin hoa nay c6 thé 1a bit ky dung
moi nao ma khong e ché tién trinh cia phan mg mot cach rd rét, va cac vi du bao
gbm céc hydrocacbon thom ching han nhu benzen, toluen va xylen; cac hydrocacbon
dugc halogen hoa chéng han nhu metylen clorua, cloroform va cacbon tetraclorua; cac
hydrocacbon thom dugc halogen hoa chéng han nhu clobenzen va diclobenzen; cac ete
mach thing hodc mach vong chéng han nhu dietyl ete, metyl tert-butyl ete, dioxan va
tetrahydrofuran; cac ruou chéng han nhu ruou metanol, etanol, propanol, va isopropyl;
céc amit chang han nhu N,N-dimetylformamit va N,N-dimetylaxetamit; va cdc dung
mdi phan cuc chang han nhu dimetyl sulfoxit va 1,3-dimetyl-2-imidazolidinon. Mot
trong s6 cac dung mdi tro nay cé thé dugc st dung mot minh, va ddng thoi hai hodc
nhiéu trong s6 ching c6 thé duoc sit dung dudi dang hdn hop. Luong dung moi tro su
dung khong bi gi6i han cu thé min 1a né dii dé hoa tan cac tac nhan phan tng, va
duoc chon mot cach phu hgp trong pham vi tir 0,5 L dén 100 L so v6i 1 mol hgp chat

duoc biéu dién bang cong thirc chung (15).

Vi phan (mg amin héa nay 1a phan tng dang mol cua cac hop chét, nén vé co ban
chung duoc st dung véi lugng ding mol, nhung mdt trong sd chung c6 thé dugc st
dung voi lugng du. Nhiét do phan Gmg co thé ndm trong pham vi tir nhiét do phong
dén diém s6i cia dung mdi tro dugc s dung. Thoi gian phan Gng thay ddi theo quy
md phan tng va nhiét do phan ung, nhung vé co ban nam trong pham vi tir vai phut
dén 48 gio.

Sau khi phan Ung két thuc, hop chit mong mubn duoc phan 1ap ra khoi hén hop
sau phan ung bang phuong phap théng thuong. Khi can, ¢6 thé sit dung phuong phap
két tinh lai, sic ky cot, v.v. dé tinh ché hop chét mong mubn.

Phuong phép san xuét 5
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[Cong thirc hoa hoc 9]
NHZOH
R [::::[: > A2 — s ®, —{E:::]:: )*-—<?_— —
N [i]
RZ
(17) OH
R®S
N =A} H-R¥ (18) >_2: Ri—L (19)
—cw o SR
X (k]

110R OH
(19) x OH (1-10)

. R%(0),'S .
(R‘)m—C[N\>—2:A (R‘)m—/ | N \_A\Al
N N N Al /)
R2 ,S:NH

(1-11) (1-12)

Trong cong thire nay, A', A%, A3, R!, R%, R, R®, va m la nhu néu trén, p” 1a 1 hodc
2. R 13 nhom (C1-Cs) alkoxy hodc nhém RE(RN trong d6 R® va R gidng nhu trén, X
la nguyén tir halogen ching han nhu flo, clo, brom, hodc iod, va L la nhém roi di

chéng han nhu brom hoéc clo.

Cac hop chét duoc biéu dién bang cong thirc chung (1-9), (1-10), (1-11), va
(1-12) cua sang ché c6 thé duoc san xuét tir hop chét duge biéu dién bang cong thirc
chung (7) thong qua cac bude [d’], [i], [j]. va [k] duge md ta dudi day va budce [e] cua

phuong phap san xuét 1 néu trén.
Phuong phéap san xuat tai budc [d’]

Hop chét duoc biéu dién bang cong thirc chung (17) clia sing ché c6 thé duoc san
xuét bing cho phan ting hop chét duge biéu dién bang cong thiic chung (7) véi hop
chét duoc biéu dién bang cong thirc chung (8°) theo phurong phép duge mo ta trong tai
litu ORGANIC FUNCTIONAL GROUP PREPARATIONS III 2nd edition
ACADEMIC PRESS, INC. Sau khi phan tng két thuc, hop chit mong mudn dugc
phéan 1ap ra khoi hén hop sau phéan tmg bang phwong phap thong thuong. Khi can, ¢6
thé sir dung phuong phap két tinh lai, sic ky cot, v.v. dé tinh ché hop chat mong mubn.
Hon hop sau phan ung c6 thé duoc st dung truc tiép trong bude tiép theo ma khong

can phan 1ap hop chit mong mudn.
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Phuong phéap san xuét tai buéc [i]

Hop chét duoc biéu dién biang cong thic chung (1-9) c6 thé dugc san xuat bang
cho phan tng hop chit dugc biéu dién bang cong thirc chung (17) véi tac nhén

halogen hoéa trong sw c6 mit hodc vang mat cia dung moi tro va bazo.

Dung moéi tro dugc sir dung trong phan tng nay ¢ thé 1a bat ky dung moi nao ma
khong rc ché phan tmg mdt cach rd rét, va cac vi du bao gém cac ruou chéng han nhu
metanol va etanol; cac hydrocacbon thom chéng han nhu benzen, toluen, va xylen; cac
keton ching han nhu axeton, metyl etyl keton, va metyl isobutyl keton; cac
hydrocacbon dugc halogen hoda ching han nhu cloroform va diclometan; cac este
ching han nhu etyl axetat va metyl axetat; cac ete mach thing hodc mach vong ching
han nhu tetrahydrofuran, dietyl ete, metyl t-butyl ete, 1,2-dimetoxyetan, va dioxan; cac
nitril chang han nhu axetonitril; va cac dung mdi phan cuc ching han nhu
N,N-dimetylformamit, N-metylpyrrolidon, dimetyl sulfoxit, va nudc. Mot trong sb cac
dung moi tro nay co thé duoc sit dung mot minh, va ddng thoi hai hodc nhiéu trong s6
chung c¢6 thé dugc st dung dudi dang hdn hop. Lugng dung moi tro st dung khong bi
gi61 han cu thé midn 12 né du dé hoa tan cac tac nhan phan ung, va dugc chon mot
cach phu hogp trong pham vi tr 0,5 L dén 100 L so v6i 1 mol hop chét duge biéu dién
bing cong thirc chung (17).

Céac vi du vé bazo ma c6 thé duoc st dung trong phan tng nay bao gdm cac
hydrua kim loai kiém ching han nhu natri hydrua; cac hydroxit kim loai kiém ching
han nhu natri hydroxit va kali hydroxit; cdc cacbonat kim loai kiém chéng han nhu
natri cacbonat va kali cacbonat; cac mudi v co; va cac bazo hitu co chéng han nhu
pyridin, DBU (1,8-diazabixyclo[5,4,0]undec-7-en), va trietylamin. Luong bazo duoc
sit dung duge chon mdt cach pht hop trong pham vi tir lugng dang mol dén lugng mol

du so v6i hop chét duge biéu dién bang cong thirc chung (17).

Céac vi du vé tac nhan halogen hoa ma c6 thé dugc st dung trong phan Gng nay
bao gdm Cac N-halosucxinimit chang han nhu N-closucxinimit va N-bromsucxinimit;
cac mudi hypohalogen cua kim loai kiém chang han nhu natri hypoclorit; cac este cua
axit hypohalogen ching han nhu tert-butyl hypoclorit; cdc halogen don gian ching han

nhu khi clo; va sulfuryl clorua. Lugng tac nhan halogen héa st dung dugc chon mot
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cach phu hgp trong pham vi fir lugng dang mol dén luwong mol du so véi hop chét

duoc bidu dién bang cong thirc chung (17).

Nhiét d6 phan trng dugc chon mdt cach phu hop trong pham vi tir -50°C dén diém
s6i cua dung moi tro duge st dung, va uu tién nam trong pham vi tir nhiét do phong
dén 80°C. Thoi gian phan g thay dbi theo quy mod phéan Gng va nhiét do phan Ung,
nhung vé co ban nam trong pham vi tir vai phut dén 48 gio. Sau khi phan ng két thuc,
khi hop chit duoc biéu dién bing cong thire chung (1-9) én dinh, hop chét dugc phan
1ap ra khoi hdn hop sau phan tng bang phwong phap thong thuong. Khi can, c6 thé sir
dung phuong phap két tinh lai, séc ky cot, v.v. dé tinh ché hop chat. Hon hop sau phan
tng c6 thé dugc sir dung truc tiép trong phén ung tiép theo ma khong can phan 1ap hop
chét. Khi hop chét dwoc bidu didn bing cong thirc chung (1-9) khong on dinh, hén hop
sau phan ung dugc st dung truc tiép trong phan ing tiép theo ma khong can phai tinh

r
A

che.
Phuong phap san xuét tai budc [j]

Hop chét duoc biéu dién bang cong thic chung (1-10) ¢6 thé dugc san xuét bang
cho phan ung hop chét dugc bidu dién bang cong thirc chung (1-9) v6i hop chét dugc
biéu dién bang cong thirc chung (18) trong sw c6 mat hodc vang mit ciia dung mdi tro

va bazo.

Céac vi du vé bazo duoc st dung trong phan ung nay bao gdm bazo vO co ching
han nhu natri hydroxit, kali hydroxit, natri cacbonat, kali cacbonat, natri hydro
cacbonat va kali hydro cacbonat; cac axetat chéng han nhu natri axetat va kali axetat;
cac alkoxit cia kim loai kiém chéng han nhu kali t-butoxit, natri metoxit va natri
etoxit; cac amin bac ba ching han nhu trietylamin, N,N-diisopropyletylamin va
1,8-diazabixyclo[5,4,0Jundec-7-en; va céac hop chét thom chta nito chéng han nhu
pyridin va N,N-dimetyl-4-aminopyridin. Lugng bazo dugc st dung thuong nim trong
pham vi tir 1 dén 10 1an luong mol so véi hop chét duoc bidu dién bang cong thic
chung (1-9). Trong truong hop ma mudi kiém cua hop chét dugc biéu dién bang cong

thirc chung (18) dugc st dung, thi khong cAn phai st dung bazo.

Dung méi tro dugc st dung trong phan ting nay c6 the 1a bat ky dung mdi nao ma
khong wc ché tién trinh cua phan Umg mot cach 1o rét, va cac vi du bao gdm cac

hydrocacbon thom ching han nhu benzen, toluen va xylen; cdc hydrocacbon duoc
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halogen hoa ching han nhu metylen clorua, cloroform va cacbon tetraclorua; cac
hydrocacbon thom dugc halogen hoa ching han nhu clobenzen va diclobenzen; cac ete
mach thing hodc mach vong chéing han nhu dietyl ete, metyl tert-butyl ete, dioxan va
tetrahydrofuran; cac este ching han nhu etyl axetat; cdc amit ching han nhu
N, N-dimetylformamit va N,N-dimetylaxetamit; cac keton chang han nhu axeton va
metyl etyl keton, va cdc dung mdi phan cuc ching han nhu dimetyl sulfoxit va
1,3-dimetyl-2-imidazolidinon. Mot trong s6 cac dung moi tro nay co thé dugc st dung
mdt minh, va dong thoi hai hodc nhidu trong s6 ching c6 thé dugc st dung dudi dang
hén hop. Luong dung méi tro st dung khong bi gidi han cu thé mién 14 n6 da dé hoa
tan cac tac nhan phan ung, va dugc chon mot cach phu hop trong pham vi tir 0,5 L dén

100 L so v6i 1 mol hop chat duoc biéu dién bang cong thirc chung (1-9).

Vi phan ing nay la phan ung déng mol cta céc hop chét, hop chat dugc biéu dién
bang cong thic chung (1-9) va hop chét dugc bidu dién bang cong thuc chung (18) vé
co ban dugc st dung véi lugng d&ng mol, nhung mot trong s6 chung ¢6 thé dugc st
dung v6i lugng du. Nhiét do phan Gng co6 thé nam trong pham vi tir -20°C dén diém
s6i cua dung mdi tro duge sit dung. Thoi gian phan Ung thay d6i theo quy mo phan

g va nhiét do phan ng, nhung vé co ban ndm trong pham vi tir vai phut dén 48 gio.

Sau khi phan ung két thac, hop chAt mong mubn dugc phan 14p ra khéi hén hop
sau phan Uung bing phuong phap thong thuong. Khi cAn, c6 thé st dung phuong phap
két tinh lai, sdc ky cot, v.v. dé tinh ché hop chit mong mudbn. Hon hop sau phan tmg c6
thé duoc sir dung truc tiép trong budc tiép theo ma khong can phan 1ap hop ch4t mong

mudn.
Phuong phép san xuat tai bude [k]

Hop chit dugc biéu dién bang cong thirc chung (1-11) c6 thé dugc san xuit bing
cho phéan tng hop chét duoc bidu dién bang cong thuc chung (1-10) v6i cong thure

chung (19) trong su ¢6 mét ciia dung moi tro va bazo.

Céac vi du vé bazo dugc st dung trong phan mg nay bao gdm bazo vo co ching
han nhu natri hydroxit, kali hydroxit, natri cacbonat, kali cacbonat, natri hydro
cacbonat va kali hydro cacbonat; cac axetat chang han nhu natri axetat va kali axetat;
cac alkoxit cua kim loai kiém chéng han nhu kali t-butoxit, natri metoxit va natri

etoxit; cac amin bac ba ching han nhu trietylamin, N,N-diisopropyletylamin va
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1,8-diazabixyclo[5,4,0Jundec-7-en; va cac hgp chét thom chtra nito chéng han nhu
pyridin va N,N-dimetyl-4-aminopyridin. Luong bazo dugce s dung thuong nim trong
pham vi tur 1 dén 10 14n lugng mol so v6i hop chét dugc biéu dién bang cong thic

chung (1-10).

Dung mdi tro dugc st dung trong phén ung nay ¢6 thé 1a bat ky dung mdi ndo ma
khong trc ché tién trinh cua phan tung mot cach rd rét, va cac vi du bao gdm cac
hydrocacbon thom ching han nhu benzen, toluen va xylen; cac hydrocacbon dugc
halogen hoa ching han nhu metylen clorua, cloroform va cacbon tetraclorua; cac
hydrocacbon thom dugc halogen hoa ching han nhu clobenzen va diclobenzen; cac ete
mach thing hodc mach vong ching han nhu dietyl ete, metyl tert-butyl ete, dioxan va
tetrahydrofuran; cac este ching han nhu etyl axetat; cac amit chang han nhu
N,N-dimetylformamit va N,N-dimetylaxetamit; cac keton chéng han nhu axeton va
metyl etyl keton; va cic dung mdi phan cuc ching han nhu dimetyl sulfoxit va
1,3-dimetyl-2-imidazolidinon. Mt trong sb cac dung moi tro nay co thé duoc sir dung
mot minh, va déng thoi hai hodc nhiéu trong s6 ching co thé duoc str dung dudi dang
hdn hop. Luong dung mdi tro st dung khong bi gidi han cu thé mién 1a n6 du dé hoa
tan cac tac nhan phan (ng, va dugc chon mot cach phu hop trong pham vi tir 0,5 L dén

100 L so v6i 1 mol hop chit dugc biéu dién bang cong thuc chung (1-10).

Vi phan ung nay la phan ing dang mol cuia cac hop chét, hop chét dugc biéu dién
bang cong thic chung (1-10) va hop chét duogc biéu dién bang cong thie chung (19)
vé co ban duge st dung voi luong dang mol, nhung mot trong s6 ching c6 thé dugce st
dung v6i luong du. Nhiét do phan tmg ¢6 thé ndm trong pham vi tir -20°C dén diém
s6i ciia dung moi tro duge st dung. Thoi gian phan ung thay doi theo quy md phan

g va nhiét d6 phan rng, nhung vé co ban ndm trong pham vi tir vai phit dén 48 gio.

Sau khi phan Ung két thic, hop chat mong mubn dugce phan 1ap ra khoi hdn hop
sau phan ung bang phuong phap thong thuong. Khi cAn, ¢6 thé s dung phuong phap
két tinh lai, sic k¥ cot, v.v. dé tinh ché hop cht mong muén.

Phuong phép san Xuat 6

[Cong thic héa hoc 10]
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Trong cong thirc nay, A, A%, A3, R, R%, R, va m gidng nhu trén, R7 1a nhom
(C1-Cs) alkoxy, nhém (Ca-Ce) alkynyloxy, hodc nhom R3RON trong d6 R® va R’
gidng nhu trén, va R 1a nhom (Ci-Cs) alkyl chang han nhu nhém metyl hodc nhom
etyl. |

Cac hop chat dugc bidu dién bang cong thirc chung (1-13) va (1-14) cla sang ché
c6 thé dwgc san xuat tir hop chat duoc biéu dién bang cong thirc chung (20) thong qua
cac bude [1], [m], [n], [o], va [p] dugc mo ta dudi day va budce [d] cia phuong phap
san xuét 1 néu trén. Hop chat khoi diu dugc biéu dién bang cong thirc chung (20) co

thé dwoc san xudt bang phwong phép duge mo ta trong tai ligu WO 2013/018928.
Phuong phép san xuat tai buée [1]

Hop chét duoc biéu dién bang cong thitc chung (21), ma ¢ cac nhom este dugc
dua vao tai Cac vi tri C-3 va C-6, c6 thé duoc téng hop tur hop chit dugc biéu dién
bang cong thic chung (20) theo phuong phép duoc md ta trong tai liéu JP
2005-272338 (Phan tng Heck). Sau khi phan (mg két thiic, hop chat mong mudn duge
phén 1ap ra khoi hon hop sau phan tng bang phuwong phép thong thuong. Khi can, ¢6
thé str dung phuong phap két tinh lai, sic ky cot, v.v. dé tinh ché hop chat mong mudn.
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Hon hop sau phan Gng c6 thé duoc sit dung truc tiép trong bude tiép theo ma khong

can phan 1ap hop chét mong muén.
Phuong phép san xuét tai budc [m]

Hop chat duoc biéu dién bang cong thic chung (22) ¢ thé dwoc san xuit bang
cach khur hop chit duoc biéu dién bang cong thire chung (21) véi tic nhan khir trong

su ¢6 mat cua dung mai tro.

Céac vi du vé tac nhan khir ma c6 thé dugc st dung trong phan (g nay bao gém
natri borohydrua, natri xyanoborohydrua, natri bis(2-metoxyetoxy)alumin hydrua,
hydrb/paladi cacbon, va hydro/Raney niken. Luong tic nhan khir dugce str dung thuong
nam trong pham vi tr 0,5 dén 10 1an luong mol so v&i hop chét dugc biu dién bang

cong thirc chung (21).

Dung mdi tro dugc sit dung trong phan (mg nay co thé 1a bt ky dung mdi nao ma
khong wrc ché phén tmg mot cach rd rét, va cac vi du bao gém cac ruou chéng han nhu
metanol, etanol, propanol, butanol, va 2-propanol; cac ete mach thang hodc mach vong
ching han nhu dietyl ete, tetrahydrofuran (THF), va dioxan; va axits chang han nhu
axit axetic va axit propionic. Mot trong s6 cac dung mdi tro ndy co thé dugc st dung
mot minh, va dff)ng thoi hai hoac nhiéu trong sb ching co thé duogc st dung dudi dang
hén hop. Lugng dung moéi tro stt dung khong bi gi6i han cu thé mién 12 n6 du dé hoa
tan céac tac nhan phan tmg, va dugc chon mot cach phu hgp trong pham vi tir 0,5 L dén

100 L so v6i 1 mol hop chat duoc biéu dién bing cong thirc chung (21).

Nhiét d6 phan (mg trong phan ing nay thuong nam trong pham vi tir khoang 0°C
dén diém s6i ciia dung mdi s dung. Thoi gian phan tng thay d6i theo quy mo phan
mg, nhiét do phan ung va twong tu va khong gidng nhau trong moi truong hop, nhung
thuong dugc chon sao cho phu hop trong pham vi tir vai phit dén 48 gio.

Sau khi phan tng két thuc, hop chit mong mudn dugc phan 14p ra khoi hon hop
sau phan ung bang phuong phap thong thuong. Khi cin, c6 thé sir dung phuong phap
két tinh lai, sdc ky cot, v.v. dé tinh ché hop chit mong mubn. Hon hop sau phan tng ¢
thé duoc st dung truc tiép trong budc tiép theo ma khong can phan 1ap hop chat mong
mudn.

Phuong phép san xuét tai budc [n]
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Hop chat duoc biéu din bang cong thirc chung (23) c6 thé dwoc san xuit bing
cach oxy hoa hop chét dugc biéu dién bang cong thirc chung (22) v6i tac nhén oxy hoa

trong sy c6 mat cia dung moi tro.

Céac vi du v& tac nhan oxy héa ma co6 thé duogc sir dung trong phan g nay bao
gdm mangan dioxit, axit cromic, Xeri amoni nitrat (CAN), bac cacbonat, pyridin- axit
sulfuric khan, va DMSO (dimetyl sulfoxit) dugc hoat héa. Tac nhan oxy hoa dugc st
dung theo cac phuong phap thuong duge st dung dé chuyén hoa céc rugu thanh cac
aldehyt hodc cac keton, ma dugc md ta trong cac tai liéu da biét (vi du, xem tai liéu
“New Lecture of Experimental Chemistry”, tap 15 (I), trang 71-84, 120-123, 804-843,
923, 1004-1006 (1977), duoc bién tap béi Hiép hoi hoa hoc Nhat Ban, dugc xuit ban
béi Maruzen Publishing Co., Ltd.; va tai liéu Chem. Bull. 30(5), trang 1921-1924
(1982)). |

Dung moi tro dugc st dung trong phan ng nay ¢ thé 13 bat ky dung mdi nao ma
khong e ché tién trinh cia phan tmg mdt cach rd rét, va cac vi du bao gdm cac
hydrocacbon thom chiang han nhu benzen, toluen va xylen; cac hydrocacbon dugc
halogen hoéa ching han nhu metylen clorua, cloroform va cacbon tetraclorua; cac
hydrocacbon thom dugc halogen hoa ching han nhu clobenzen va diclobenzen; cac ete
mach thing hoic mach vong ching han nhu dietyl ete, metyl tert-butyl ete, dioxan va
tetrahydrofuran; cac este chéng han nhu etyl axetat; cac amit chéng han nhu
N,N-dimetylformamit va N,N-dimetylaxetamit; cac keton chéng han nhu axeton va
metyl etyl keton; va cac dung moi phén cuc ching han nhu dimetyl sulfoxit,
1,3-dimetyl-2-imidazolidinon, va nudc. Mot trong s6 cac dung moi tro ndy co thé duoc
sit dung mot minh, va déng thoi hai hodc nhiéu trong sb chung c6 thé duoc st dung
dudi dang hdn hop. Lugng dung moi tro su dung khong bi giéi han cu thé mién 1a nod
du dé hoa tan cac tac nhan phan tmg, va dugc chon mot cach phu hop trong pham vi tu

0,5 L dén 100 L so véi 1 mol hop chét duge biéu dién bang cong thic chung (22).
Phuong phép san xuét tai budc [o]

Hop chat dugc biéu dién bing cong thirc chung (1-13) ¢ thé dugc san xuit bang
cach thuy phén hop chét duoc biéu dién bang cong thirc chung (24) trong sy c6 mat

cta bazo, nudc va dung moi tro.
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Céac vi du vé& bazo ma c6 thé dugc st dung trong phan mg nay bao gdm céac
hydroxit chang han nhu liti hydroxit, natri hydroxit, kali hydroxit, va canxi hydroxit,

va cac bazo hitu co.

Dung mdi tro dugc sur dung trong phan ing nay cd thé 1a bt ky dung moi nao ma
khong (e ché phan tmg mot cach rd rét, va cac vi du bao gdm cac hydrocacbon no
mach thang hoic mach vong ching han nhu pentan, hexan, va xyclohexan; céc ete
mach théng hoac mach vong chéng han nhu dietyl ete, tetrahydrofuran (THF), va
dioxan; cac hydrocacbon thom ching han nhu benzen, toluen, va xylen; va cac dung
moi khong phan cuc khac. Mot trong s6 cac dung mdi tro ndy cd thé duoc st dung mot
minh, va dong thoi hai hodc nhiéu trong s6 ching c6 thé duoc st dung dudi dang hon
hop. Luong dung mdi tro st dung khong bi gisi han cu thé mién 1a no6 du dé hoa tan
cac tac nhan phan tmg, va dugc chon mot cach phu hgp trong pham vi tir 0,5 L dén

100 L so v6i 1 mol hgp chét dugc biéu dién bang cong thirc chung (24).

Nhiét d6 phan tmg thuong nam trong pham vi tir khoang 0°C dén diém sbi cla
dung moi st dung. Thoi gian phéan (mg thay déi theo quy md phan tmg, nhiét do phan
mg va tuong tu va khong gidng nhau trong moi trudong hop, nhung vé co ban dugc
chon sao cho phu hgp trong pham vi tir vai phut dén 48 gio. Sau khi phan tng két thuc,
hop chit mong mudn dugc phan 18p ra khoi hén hop sau phan Gng bang phuong phap
thong thuong. Khi can, c6 thé sir dung phuong phap két tinh lai, sic ky cdt, v.v. dé tinh
ché hop chat mong mubn. Hdn hop sau phan tng c6 thé dugc st dung truc tiép trong

budc tiép theo ma khdng can phén lap hop chéit mong mudn.
Phuong phéap san xuét tai buée [p]

Hop chét dugc biéu dién bang cong thirc chung (1-14) ¢ thé dugc san xuit bing
cho phan g hop chét duoc biéu dién bang cong thitc chung (1-13) va hop chét dugc
bidu dién bang cong thiic chung (25) v6i tdc nhin ngung tu trong su ¢6 mat cla bazo

va dung moi tro.

Céac vi du vé tac nhan ngung tu ma c6 thé duoc str dung trong phan tmg ngung tu
nay bao gbm cic tac nhan phan tmg hoat hoa axit chang han nhu phosgen, phospho
triclorua, phospho oxyclorua, oxalyl clorua, va thionyl clorua; cac cacbodiimit ching
han nhu N,N’-dixyclohexylcacbodiimit (DCC) va

1-(3-dimetylaminopropyl)-3-etylcacbodiimit (EDCI); va cac tac nhan phéan tng khac
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ching han nhu phospho pentoxit, axit polyphosphoric, N,N’-cacbonyldiimidazol,
2-clopyridin-1-metoiodua (Téc nhan phan ung Mukaiyama),
2-etoxy-N-etoxycacbonyl-1,2-dihydroquinolin  (EEDQ), triphenylphosphin/cacbon
tetraclorua, bromtripyrrolidinophosphoni hexaflophosphat (BROP),
O-(1H-benzotriazol-1-yloxy)tris(dimetylamino)phosphoni hexaflophosphat (BOP),
N,N,N’,N’-bis(tetrametylen)clouroni tetrafloborat,
O-(1H-benzotriazol-1-y1)-N,N,N*,N’-tetrametyluroni hexaflophosphat ~ (HBTU),
O-(1H-benzotriazol-1-y1)-N,N,N’,N’ -bis(tetrametylen)uroni hexaflophosphat,
O-(1H-benzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni tetrafloborat (TBTU),
O-(1H-benzotriazol-1-y1)-N,N,N*,N’-bis(tetrametylen)uroni tetrafloborat,
O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni hexaflophosphat  (HATU),
1-hydroxybenzotriazol (HOBt), propylphosphonic —anhydrit (TsP), va mudi
4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholinium (DMT-MM). Mot trong s6
cac tac nhan ngung tu nay co thé dugc sir dung mot minh, va ddng thoi hai hodc nhiéu
trong sb ching c6 thé duoc st dung dudi dang hon hop. Lugng tac nhan ngung tu st
dung dugc chon mdt cach phu hop trong pham vi tir 0,5 dén 5 lan luong mol so véi

hop chat dugc biéu dién bang cong thirc chung (1-13).

Céc vi du v& bazo ma c6 thé duge st dung trong phan mg ngung tu nay bao gdm
cac cacbonat chéng han nhu liti cacbonat, liti hydro cacbonat, natri cacbonat, natri
hydro cacbonat, kali cacbonat, kali hydro cacbonat, canxi cacbonat va magie cacbonat;
cac axetat chéng han nhu liti axetat, natri axetat va kali axetat; va cac bazo hitu co
chang han nhu pyridin, picolin, lutidin, trietylamin, tributylamin = va
N,N-diisopropyletylamin. Lugng bazo dugc st dung dugc chon mot cach phu hop
trong pham vi t 0,5 dén 5 1an luong mol so véi hop chét dugc biéu dién bang cong
thirc chung (1-13). Trong mot s6 truong hop, bazo cling ¢o thé duoc stir dung lam dung
moi.

Dung moi tro st dung trong phan tng ngung tu nay ¢ thé 1a bat ky dung moi nao
ma khong rc ché phan tmg mot cach rd rét, va cc vi du bao gdm céc hydrocacbon no
mach théng hoac mach vong chéng han nhu pentan, hexan, va xyclohexan; cac ete
mach théng hodc mach vong chéng han nhu dietyl ete, tetrahydrofuran (THF), va

dioxan; cac hydrocacbon thom chang han nhu benzen, toluen, va Xylen; cac
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hydrocacbon dugc halogen hoa ching han nhu metylen clorua, cloroform, va cacbon
tetraclorua; cac nitril ching han nhu axetonitril va isopropylnitril; va cac dung moi
phén cuc ching han nhu N,N-dimetylformamit, N,N-dimetylaxetamit, dimetyl sulfoxit,
va 1,3-dimetyl-2-imidazolidinon. Mot trong sb cac dung mdi tro nay co thé dugc st
dung mdt minh, va ddng thoi hai hodc nhiéu trong s6 ching c6 thé duoc st dung dudi
dang hén hop. Trong trudng hop ma bazo duge sir dung cling ]a dung mai, thi khong
can phai st dung dung mdi khac. Luong dung mdi tro sir dung khong bi giéi han cu
thé midn 13 n6 du dé hoa tan céac tac nhan phéan tng, va dugc chon mot cach phu hop
trong pham vi tr 0,5 L dén 100 L so v6i 1 mol hop chét dugc biéu din bang cong thirc
chung (1-13).

Vi phéan g ngung tu nay la phan tng déng mol cuia cac hop chét, nén vé co ban
ching dugc st dung voi luong dang mol, nhung mot trong s6 chung c6 thé dugc sir
dung vé6i luong du. Nhiét do phan Ung thuong nam trong pham vi tr khoang 0°C dén
diém soi cua dung mdi sir dung. Thoi gian phan (mg thay dbi theo quy md phan g,
nhiét do phan Gng va twong tu va khong gidng nhau trong moi truong hop, nhung vé

co ban duge chon sao cho phu hgp trong pham vi tr vai phut dén 48 gio.

Sau khi phan Ung két thuc, hop chit mong muébn duge phan 1ap ra khoi hén hop
sau phan ung bang phuong phap thong thuong. Khi can, c6 thé str dung phuong phap

két tinh lai, sic ky cot, v.v. dé tinh ché hop cht mong muén.
Phuong phéap san xuit 7

[Cong thirc héa hoc 11]
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Trong cong thire ndy, Al, A%, A3, R!, R% R%, va m giéng nhu trén, R” 12 nhom
(C1-C¢) alkoxy, nhom (Cz-Cs) alkynyloxy, hodc nhom R8RN trong d6 R® va R’
gidng nhur trén, va R 12 nhom (C1-Cs) alkyl ching han nhu nhom metyl hodc nhém
etyl.

Hop chit duge biéu dién bang cong thic chung (1-15) cua sang ché c6 thé duge
san xuét tir hop chit duoc biéu dién bing cong thirc chung (21) thong qua cac budc [q]
va [r] duge mo ta dudi day, budce [d] clia phuong phap san xuét 1 néu trén, va cac budc
[0] va [p] cta phuong phap san xuét 6 néu trén.

Phuong phap san xut tai buéce [q]

Hop chét dugc biéu dién bang cong thirc chung (27) c6 thé dugc san xuit bang
qua trinh ngung tu Claisen (Org. React. 1942, 1, 266) cua este cua axit cacboxylic
thom dugc biéu di®n biang cong thiic chung (21) va este cua axit axetic dugc biéu dién
bing cong thic chung (26).

Phuong phéap san xuét tai bude [r]

Hop chat dugc biéu dién bang cong thic chung (28) c6 thé dugc san xuit bang

cach khir cacboxyl hoéa hop chét duoc biéu dién bang cong thuc chung (27) trong sy ¢6

mit cua axit va dung moi tro.

Céc vi du vé axit st dung trong phan (mg nay bao gom cac axit vo co chang han

nhu axit clohydric, axit sulfuric va axit nitric; cac axit hitu co chéng han nhu axit
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formic, axit axetic, axit propionic, axit trifloaxetic va axit benzoic; cac axit sulfonic
ching han nhu axit metansulfonic, axit triflometansulfonic va axit p-toluensulfonic; va
axit phosphoric. Lugng axit sir dung dugc chon mot cach phu hgp trong pham vi tir
0,01 dén 10 14n lugng mol so v6i hop chét dugc biéu dién bang cong thirc chung (27).

Trong mdt sb trudng hop, axit cling c6 thé dugc stt dung 1am dung moi.

Dung moi tro dugc st dung trong phan ing nay c6 thé 12 bt ky dung mdi ndo ma
khong e ché tién trinh cia phan tmg mot cach rd rét, va cac vi du bao gdm céc
hydrocacbon no mach thang hodc mach vong ching han nhu pentan, hexan, va
xyclohexan; cdc hydrocacbon thom ching han nhu benzen, toluen, va Xylen; cac
hydrocacbon thom dugc halogen hoa ching han nhu clobenzen va diclobenzen; cac ete
mach théng hodc mach vong chéng han nhu dietyl ete, metyl tert-butyl ete, dioxan, va
tetrahydrofuran; cac nitril chéng han nhu axetonitril va propionitril; cac dung moi phan
cuc khong proton ching han nhu N,N-dimetylformamit, N,N-dimetylaxetamit, dimetyl
sulfoxit, va 1,3-dimetyl-2-imidazolidinon; cac ruqu chéng han nhu metanol, etanol,
propanol, butanol, va 2-propanol; va nudc. Mot trong s cac dung mdi tro nay co thé
duogc sir dung mot minh, va déng thoi hai hodc nhiéu trong s6 ching c6 thé duoc st
dung dudi dang hén hop. Luong dung mdi tro sir dung khong bi gidi han cu thé mién
14 n6 du dé hoa tan cac téc nhan phan tng, va dugc chon mot cach phu hop trong
pham vi tir 0,5 L dén 100 L so véi 1 mol hop chat duge biéu dién bang cong thic
chung (27).

Nhiét do phan ung trong phan (mg nay thuong nam trong pham vi tir khoang 0°C
dén diém so6i cua dung moi st dung. Thoi gian phan ung thay d6i theo quy mo phan
mg, nhiét do phan ng va tuong ty va khong gidng nhau trong moi truong hop, nhung
thuong dugc chon sao cho phu hop trong pham vi tir vai phut dén 48 gio.

Sau khi phan Ung két thuc, hop ch4t mong mubn duge phan 14p ra khoi hdn hop
sau phan ung bang phuong phap thong thuong. Khi cin, c6 thé str dung phuong phap
két tinh lai, sic k¥ cot, v.v. & tinh ché hop chdt mong muén.

Phuong phéap san xuét 8

[Cong thirc héa hoc 12]

64



49767

_ NR02C . NH,OH
(Rl)m_<\/|[ N \ 2 38"
NN AL 14
R? CN
(31)
RO,C R —L (12)

N —A3
®") {/\I[ \>—2\‘ A’ R
" XN A‘—S- [f]

H,N 0-R*
(33)

R”
:}
3
= N — A
1y, I A\ \Az
R? —N
R:-N  O-R
R9
(1-16)

RO,C
A3
M2
A _— >
< [t]
CONH,
30)
RO,C
_ N — A3 R*—L
T~y M4 —
H,N OH
(32)
R02C H_R7'
=z N =A’ 25)
(R‘)m—\@ A
Nkz A [o] [p]
R8-N b-R4
(34) R’

65/339

Trong cong thuc nay, A!, A%, A%, R, R%, R, R, R, va m gidng nhu trén, R” 1a

va L 1a nhom roi di chéng han nhu brom hoac clo.

nhom (C1-Cs) alkoxy, nhom (C2-Cs) alkynyloxy, hodc nhém R3R)N trong d6 R® va
R® giéng nhu trén, R 1a nhom (C1-Ca) alkyl chéng han nhu nhém metyl hodac nhom etyl,

Hop chit duge biéu dién bang cong thirc chung (1-16) clia sang ché c6 thé duge

san xudt tir hop chét duge biéu dién bang cong thirc chung (21) thong qua céc budc [s]

va [t] duoc mo ta dudi dy, budc [f] cua phuong phap san xuat 3 néu trén, cac bude

[d’] va [Kk] ctia phuong phéap san XUuat 5 néu trén, va cac budc [o] va [p] cia phuong

phap san xuat 6 n€u trén.

Phuong phéap san Xuat tai buoc [s]

Hop chét dugc biéu dién bang cong thirc chung (30) cb thé duoc san xuit bang

su ¢ mit hodc ving mat cua dung moi tro va bazo.

65

cho phan tng hop chét dugc biéu dién bang cong thitc chung (21) v6éi amoniac trong



49767 66/339

Bazo dugc st dung trong phan uing nay c6 thé 1a bazo vo co hodc bazo hiru co.
Céac vi du vé bazo v co bao gbém cac hydroxit kim loai kiém ching han nhu natri
hydroxit va kali hydroxit; cac hydrua kim loai kiém ching han nhu natri hydrua va kali
hydrua; céc alkoxit cia kim loai kiém chéng han nhu natri etoxit va kali t-butoxit; va
cac cacbonat chéng han nhu natri cacbonat, kali cacbonat, va natri hydro cacbonat.
Cac vi du vé bazo hitu co bao gém trietylamin, pyridin, va DBU. Luong bazo duoc su
dung dugc chon mot cach phi hop trong pham vi tir 0,01 dén 10 lan luong mol so v6i

hop chét dugc biéu dién bang cong thirc chung (21).

Dung mdi tro duge st dung trong phan g nay ¢ thé 1a bat ky dung mdi ndo ma
khong uc ché tién trinh cua phan tmg mot cach rd rét, va cac vi du bao gém cac
hydrocacbon thom ching han nhur benzen, toluen va xylen; cic hydrocacbon béo duoc
halogen hoéa ching han nhu metylen clorua, cloroform va cacbon tetraclorua; cac
hydrocacbon thom duoc halogen héa ching han nhu clobenzen va diclobenzen; cac ete
mach théng hodc mach vong chéng han nhu dietyl ete, dioxan va tetrahydrofuran; cac
este chiang han nhu etyl axetat; cac amit ching han nhu N,N-dimetylformamit va
N,N-dimetylaxetamit; va cac dung moi khac chéng han nhu dimetyl sulfoxit,
1,3-dimetyl-2-imidazolidinon, axeton, metyl etyl keton, va nu6c. Mot trong sb cac
dung mai tro nay co thé duoc sir dung mot minh, va ddng thoi hai hodc nhiéu trong s6
chung c6 thé duge st dung dudi dang hdn hop. Lugng dung méi tro sir dung khong bi
giéi han cy thé mién 1a né du dé hoa tan cac tac nhan phan ung, va duoc chon mdt
cach phu hop trong pham vi tir 0,5 L dén 100 L so v6i 1 mol hop chat dugce biéu dién
bang cong thirc chung (21).

Nhiét do phan ung trong phan Gng nay thuong nam trong pham vi tir khoang 0°C
dén diém s6i cua dung moi sir dung. Thoi gian phan Umg thay d6i theo quy mo phan
mg, nhiét d0 phan Gng va twong tu va khong gidng nhau trong moi truong hop, nhung

thuong duge chon sao cho phu hop trong pham vi tir vai phut dén 48 gio.

Sau khi phan ng két thuc, hop chit mong mubn duge phan 1ap ra khoi hdn hop
sau phan ung bang phuong phap thong thuong. Khi can, c6 thé sit dung phuong phap
két tinh lai, sac ky cot, v.v. dé tinh ché hop chat mong muén. Ngoai ra, sén pham thd

¢6 thé duogc dua vao budc tiép theo ma khong can phai tinh ché.

Phuong phép san xuét tai buée [t]
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Hop chat duoc biéu dién bang cong thirc chung (31) ¢ thé duoc san xuit bang
cho phan ung hop chét duoc biéu dién bang cong thirc chung (30) véi tdc nhén khir

nude trong sw ¢6 mit hodc vang mat cia dung moi tro va bazo.

Cac vi du vé tac nhan khir nuéc duge st dung trong phan ung nay bao gom
trifloaxetic anhydrit, phospho oxyclorua, va phospho pentoxit. Luong tac nhan khu
nude sit dung duoc chon mot cach phu hop trong pham vi tir 1 dén 10 1an lugng mol

so v6i hop chét dugc biéu dién bang cong thirc chung (30).

Bazo dugc st dung trong phan ung nay co thé 1a bazo vo co hodc bazo hitu co.
Cac vi du vé bazo vo co bao gdm cac hydroxit kim loai kiém ching han nhu natri
hydroxit va kali hydroxit; cac hydrua kim loai kiém ching han nhu natri hydrua va kali
hydrua; cac alkoxit cua kim loai kiém chéng han nhu natri etoxit va kali t-butoxit; va
cac cacbonat chéng han nhu natri cacbonat, kali cacbonat, va natri hydro cacbonat.
Céc vi du vé bazo hitu co bao gbm trietylamin, pyridin, va DBU. Lugng bazo dugc s
dung duogc chon mt cach phu hop trong pham vi tir 0,01 dén 10 1an luong mol so v6i

hop chit duoc bidu dién bang cong thirc chung (30).

Dung moi tro duge sur dung trong phan g nay co6 thé 1a bat ky dung mdi nao ma
khong wc ché tién trinh ctia phan Gmg mot cach 1o rét, va cac vi du bao gém cac
hydrocacbon thom chéng han nhu benzen, toluen va xylen; cac hydrocacbon béo duogc
halogen hoa chéng han nhu metylen clorua, cloroform va cacbon tetraclorua; cac
hydrocacbon thom dugc halogen héa chang han nhu clobenzen va diclobenzen; cac ete
mach thing hodc mach vong ching han nhu dietyl ete, dioxan va tetrahydrofuran; cac
este chiang han nhu etyl axetat; cic amit chang han nhu N,N-dimetylformamit va
N,N-dimetylaxetamit; va cac dung moi khac ching han nhu dimetyl sulfoxit,
1,3-dimetyl-2-imidazolidinon, axeton va metyl etyl keton. Mot trong s6 cac dung moi
tro nay cé thé dugc s dung mot minh, va dong thoi hai hodc nhidu trong sd chiing ¢
thé duoc st dung dudi dang hon hop. Luong dung moi tro st dung khong bi gidi han
cu thé midn 1a né da dé hoa tan cac tac nhan phéan tng, va dugc chon mot cach phu
hop trong pham vi tir 0,5 L dén 100 L so v6i 1 mol hop chét dugce biéu dién bang cong
thirc chung (30).

Nhiét d6 phan ung trong phan (mg nay thuong nam trong pham vi tr khoang 0°C
dén diém s6i cua dung mdi st dung. Thoi gian phin ung thay dbi theo quy mo phan
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tng, nhiét do phan ing va twong tu va khong gidng nhau trong moi truong hop, nhung
thuong duoc chon sao cho phu hop trong pham vi tir vai phut dén 48 gio.

Sau khi phan ung két thuc, hop chit mong muén duge phan lap ra khoi hoén hop
sau phan Ung bang phuong phap théng thuong. Khi cAn, ¢6 thé str dung phuong phap
két tinh lai, shc ky cot, v.v. dé tinh ché hop chit mong muén.

Phuong phép san Xuét 9

[Cong thitc hda hoc 13]

RO,C NH,OH RO,C
= - 8 =
L) J e oL J —
[il
(23) (35) OH
ROZC ROZC Ri—L
H-R¥(18) = (19)
e — > ®RYy g —_—
. K
N, KﬁN 1 N [
(36) X (37) R3 OH
RO,C H-R”
—A3
1 _/ N\ \ 2 ﬁ_’ -
Ry | \_ A ®RY), —
NN A [o] [p] "
¥ P
e M)
O-R* 4
0 R
(38) a- 17)

Trong cong thie ndy, A, A%, A% R!, R% R%, va m giéng nhu trén, R* 1a nhom
(C1-Cs) alkoxy hodc nhém R¥R)N trong d6 R® va R’ gidng nhu trén, R7 12 nhém
(C1-Cs) alkoxy, nhom (C2-Ce) alkynyloxy, hodc nhom R¥R’)N trong do R® va R’
gidng nhu trén, R 1a nhoém (C1-Cs) alkyl ching han nhu nhom metyl hodc nhom etyl, X
la nguyén tir halogen chéng han nhu flo, clo, brom, hodc iod, va L 1a nhom roi di

chang han nhu brom hoéc clo.

Hop chét dugc biéu dién bang cong thirc chung (1-17) cta sdng ché c6 thé duoc
san xudt tir hop chit dugc biéu dién bang cong thirc chung (23) thong qua cac budce
[d°], [i], [j], va [k] cia phuwong phap san xuat 5 néu trén va cac budc [o] va [p] cua
phuong phap san Xuét 6 néu trén.

Phuong phép san xuét 10
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[Cong thitc hoa hoc 14]

Cl
= N — N
®Y_ | mﬂ —— @t [ > —
A N A‘—< m XN Al= [s]
2 \
R Cl R? OR
(20) (39) o
Cl H,N

(45) (46)
R6
X Ak | Ak
N
(Rl)m__/ S N HSR'G)  (gny N N2

/ I
P
R? =N_ R? =N

/

R6
(0),=S Ak
N
e (Rl) _@[ \>__2/_\<A2
[e] "N A=
R? =N
H,N  O-R*
(1-20)

Trong cong thire nay, A, A%, R, R%Z R, RS, vam gidng nhu trén, p’1a 1 hodc 2, R
1a nhém (C1-Cy) alkyl chéing han nhuw nhém metyl hodc nhom etyl, Ak 1a nhom (C1-Ce)

alkyl, va X la nguyén tir halogen ching han nhu flo, clo, brom, hodc iod.

69



49767 70/339

Céc hop chit dugc biéu dién bang cong thirc chung (1-18), (1-19), va (1-20) cua
sang ché co thé duoc san xut tir hop chét duoc biéu dién bang cong thirc chung (20)
thong qua cac buéde [u], [v], [w], va [x] dugc md ta dudi day, cac budce [b], [d], va [e]
cta phuong phéap san xuét 1 néu trén, bude [1] cia phuong phéap san Xuét 6 néu trén, va

cac budc [s] va [t] cia phuong phap san xuét 8 néu trén.
Phuong phép san xuét tai bude [u]

Hop chét dugc biéu dién bang cong thirc chung (41) c6 thé duoc san xuit bang
cho phan tng hop chét duoc bidu dién bing cong thirc chung (40) véi natri azua trong

dung moi tro va khir hop chét thu duoc véi tac nhan khu.

Dung mdi tro duge sit dung trong phan Gmg nay ¢ thé 1a bat ky dung moi ndo ma
khong wrc ché tién trinh cia phan ung mot cach rd rét, va cac vi du bao gém cac
hydrocacbon thom chéng han nhur benzen, toluen, va xylen; cac hydrocacbon béo dugc
halogen hoa ché’mg han nhu metylen clorua, cloroform, va cacbon tetraclorua; cac rugu
ching han nhu metanol va etanol; cdc hydrocacbon thom dugc halogen hoa chang han
nhu clobenzen va diclobenzen; cac ete mach théng hoac mach vong chéng han nhu
dietyl ete, dioxan, va tetrahydrofuran; cac amit ching han nhu N,N-dimetylformamit
va N,N-dimetylaxetamit; va cac dung mdi khac chéng han nhu dimetyl sulfoxit,
1,3-dimetyl-2-imidazolidinon, N-metyl-2-pyrrolidon, va nugc. Mot trong sd cac dung
mdi tro nay c6 thé dugce st dung mot minh, va ddng thoi hai hodc nhidu trong s
chung c6 thé duge sit dung dudi dang hdn hop. Lugng dung méi tro sir dung khong bi
gidi han cu thé mién 1a n6 da dé hoa tan cac tic nhan phan tng, va dugc chon mdt
cach phu hgp trong pham vi tir 0,5 L dén 100 L so v6i 1 mol hop chat duge biéu dién
bang cong thirc chung (40).

Cac vi du vé& tac nhan khi dugc st dung trong phan Ung nay bao gdm
triphenylphosphin, natri borohydrua, hydro/paladi cacbon, va hydro/Raney niken.
Luong tac nhan khir duge sir dung thuong nam trong pham vi tir 0,5 dén 10 1an lugng

mol so v6i hop chat dugc biéu dién bang cong thirc chung (40).

Nhiét do phan tng trong phan (mg nay thuong nam trong pham vi tir khoang 0°C
dén diém so6i cua dung moi st dung. Thoi gian phan Umg thay d6i theo quy mo phan
g, nhiét do phan Gng va tuwong tu va khong gidng nhau trong moi truong hop, nhung

thuong dugc chon sao cho phu hop trong pham vi tir vai phut dén 48 gio.
70



Sau khi phan ung két thic, hop chAt mong mudn dwgc phén 1ap ra khoi hon hop
sau phan Ung bang phuong phap théng thuong. Khi can, c6 thé st dung phuong phap

két tinh lai, sdc ky cot, v.v. dé tinh ché hop chét mong mudn.
Buéce [v]

Hop chét duogc biéu dién bang cong thic chung (42) ¢ thé dugc san xuit bang
cach halogen hoéa hop chét duoc biéu dién bang cong thuc chung (41) véi tac nhan

halogen hoa trong su c¢6 méit cua dung mdi tro.

Dung méi tro duge sir dung trong phan tng nay ¢ thé 1a bt ky dung mdi ndo ma
khong uc ché phan tmg mot cach rd rét, va cac vi du bao g@)m Cac ruou chéng han nhu
metanol, etanol, propanol, butanol va 2-propanol; cac ete mach théng hodc mach vong
ching han nhu dietyl ete, tetrahydrofuran va dioxan; cac hydrocacbon thom ching han
nhu benzen, toluen va xylen; cac este chang han nhu etyl axetat; va cac dung mdi phén
cuc chéng han nhu N,N-dimetylformamit, N,N-dimetylaxetamit,
1,3-dimetyl-2-imidazolidinon, nudc va axit axetic. Mot trong s6 cac dung moi tro nay
6 thé dugc st dung mot minh, va ddng thoi hai hoac nhiéu trong s6 ching c6 thé
duoc st dung dudi dang hon hop. Luong dung moi tro st dung khong bi giéi han cu
thé mi2n 12 n6 du dé hoa tan cac tac nhan phan tng, va dugc chon mot cach phu hop
trong pham vi tir 0,5 L dén 100 L so v6i 1 mol hop chét dugce biéu dién bang cong thirc
chung (41).

Céac vi du vé tac nhan halogen hoa bao gbdm cac phan tir halogen chang han nhu
phén tr clo, brom, hodc iod; cac sucxinimit dugc halogen hoa chéng han nhu NCS va
NBS; c4c hydantoin dugc halogen hoa ching han nhu DIH; va sulfuryl clorua. Luong
tac nhan halogen héa st dung dugc chon mot cach phu hop trong pham vi tr 0,5 dén

10 14n luong mol so v6i hop chét duge biéu dién bang cong thirc chung (41).

Nhiét d6 phan tmg trong phan ung nay dugc chon mot cach phu hop trong pham
Vi tir -30°C dén nhiét do hdi luu cia dung moi tro duge sir dung. Thoi gian phan tng
thay doi theo quy mé phan tng, nhiét do phan tmg va twong tu va khong gidng nhau
trong moi truong hop, nhung vé co ban dugc chon sao cho phu hgp trong pham vi tur

vai phut dén 48 gio.
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Sau khi phan Ung két thuc, hop chat mong mubn duogc phan 14p ra khoi hoén hop
sau phan Ung bang phuong phap théng thuong. Khi cin, c6 thé st dung phuong phap
két tinh lai, sic ky cot, v.v. dé tinh ché hop chAt mong mub6n. Hon hop sau phan tmg ¢
thé duoc stir dung truc tiép trong budc tiép theo ma khong can phén 1ap hop chit mong

mudn.
Phuong phap san xuét tai budc [w]

Hop chat duoc biéu dién bang cong thirc chung (44) c6 thé dwoc san xuat bang
cho phan tng hop chét duoc biéu dién bang cong thirc chung (42) véi hop chéit duoc
bidu difn bang cong thirc chung (43) trong su c6 mét cua xdc tac kim loai, bazo, va

dung moi tro.

Céac vi du vé xtc tac kim loai ma c6 thé dugc st dung trong phan Ung nay bao
gém xuc tac paladi, xtc tac niken, xdc tac sit, xuc tac rutheni, xGc tac platin, xUc tac
thodi va xtc tac iridi. Xuc tac kim loai nhu nay c¢6 thé duoc st dung ¢ dudi dang “kim
loai”, “kim loai dugc ho tro”, “mudi kim loai chéng han nhu clorua kim loai, bromua
kim loai, iodua kim loai, nitrat kim loai, sulfat kim loai, cacbonat kim loai, oxalat kim
loai, axetat kim loai va oxit kim loai”, hodc “hgp chét phtc chéng han nhu phtre olefin,
phtic phosphin, phirc amin, phitc ammin va phirc axetylaxetonat”. Uu tién xlc tac

paladi.

Céac vi du vé xtc tac paladi bao gbom céc kim loai paladi ching han nhu paladi
den va paladi dang xép; va cac kim loai paladi duogc hd tro chéng han nhu
paladi/alumina, paladi/cacbon, paladi/silica va paladi/zeolit loai Y. Cling bao gdm cac
mubi kim loai paladi ching han nhu paladi clorua, paladi bromua, paladi iodua va
paladi axetat. Cac vi du khac vé xtc tac paladi bao gdm paladi phirc cac hop chét
ching han nhu m-allylpaladi  clorua  dime, paladi  axetylaxetonat,
diclobis(axetonitril)paladi, diclobis(benzonitril)paladi, bis(dibenzylidenaxeton)paladi,
tris(dibenzylidenaxeton)dipaladi, tris(dibenzylidenaxeton)dipaladi (san pham cong
cloroform), diclodiamin paladi, diclobis(triphenylphosphin)paladi,
diclobis(trixyclohexylphosphin)paladi, tetrakis(triphenylphosphin)paladi,
diclo[1,2-bis(diphenylphosphino)etan]paladi,
diclo[1,3-bis(diphenylphosphino)propan]paladi,
diclo[1,4-bis(diphenylphosphino)butan]paladi,
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diclo[1,1°-bis(diphenylphosphino)ferroxen]paladi va phtrc
[(diphenylphosphino)ferroxen]diclopaladi-diclometan. Lugng xuc tac kim loai sir dung
duogc chon mot cach phi hop trong pham vi tir 0,001 dén 0,5 1an luong mol so v&i hop

chét dugc bidu dién bang cong thirc chung (42).

Céc xuc tac paladi nay co thé dugc st dung mot minh hodc két hop voi phosphin
bac ba. Cac vi du vé phosphin bac ba ma c6 thé dugc st dung két hop v6i1 xuc tac
paladi bao gdm triphenylphosphin, trimetylphosphin, trietylphosphin, tributylphosphin,
tri(tert-butyl)phosphin, trixyclohexylphosphin, tri-o-tolylphosphin, trioctylphosphin,
9,9-dimetyl-4,5-bis(diphenylphosphino)xanSau do, 2-(di-tert-butylphosphino)biphenyl,
2-(dixyclohexylphosphino)biphenyl, 1,2-bis(diphenylphosphino)etan,
1,3-bis(diphenylphosphino)propan, 1,4-bis(diphenylphosphino)butan,
1,1°-bis(diphenylphosphino)ferroxen,
(R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-binaphtyl,
(S)-(-)-2,2°-bis(diphenylphosphino)-1,1’-binaphtyl va
(+)-2,2°-bis(diphenylphosphino)-1,1’-binaphtyl. Luong phosphin bac ba st dung duoc
chon mdt cach phu hop trong pham vi tir 0,5 dén 10 lan luong mol so v6i xuc tac kim

loai.

Céc vi du vé& bazo ma c6 thé dugc st dung trong phan Gmg nay bao gbém bazo vo
co chrfmg han nhu natri hydroxit, kali hydroxit, natri cacbonat, kali cacbonat, xesi
cacbonat, natri hydro cacbonat va kali hydro cacbonat; cac hydrua kim loai kiém
ching han nhu natri hydrua va kali hydrua; va cac alkoxit ching han nhu natri metoxit,
natri etoxit va kali tert-butoxit. Lugng bazo dugc st dung thuong nam trong pham vi
tir khoang 1 dén 5 14an lugng mol so v6i hgp chét dugc biéu dién bang cong thirc chung

(42).

Dung méi tro duge sit dung trong phéan tng nay co thé 1a bat ky dung mdi ndo ma
khong e ché phan ttng mot cach rd rét, va cic vi du bao gbm céc rugu ching han nhu
metanol, etanol, propanol, butanol va 2-propanol; cac ete mach théng hodc mach vong
chéng han nhu dietyl ete, tetrahydrofuran, dioxan va 1,2-dimetoxyetan (DME); cac
hydrocacbon thom ching han nhu benzen, toluen va xylen; cac hydrocacbon dugc
halogen hoa ching han nhu metylen clorua, cloroform va cacbon tetraclorua; cac

hydrocacbon thom dugc halogen hoa ching han nhu clobenzen va diclobenzen; cac
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nitril chéng han nhu axetonitril; cac este chéng han nhu etyl axetat; cac dung moi phéan
cuc chéng han nhu N,N-dimetylformamit, N,N-dimetylaxetamit, dimetyl sulfoxit va
1,3-dimetyl-2-imidazolidinon; va nudc. Mot trong sb cac dung mdi tro ndy co thé
dugce sit dung mot minh, va déng thoi hai hodc nhiéu trong sb ching cé thé duoc su
dung dué6i dang hén hop. Luong dung mdi tro' st dung khong bi gidi han cu thé mién
1a n6 du dé hoa tan céc tac nhan phan ung, va duge chon mot cach phu hop trong
pham vi t 0,5 L dén 100 L so v6i 1 mol hop chat dugce biéu dién bang cong thirc
chung (42).

Vi phan Gng nay la phan tng ding mol ctia cac hgp chét, nén vé co ban ching
dugc sir dung véi luong déng mol, nhung mot trong sb chung c6 thé duoc st dung voi

luong du.

Nhiét d6 phan tng trong phan ung nay thuong nam trong pham vi tir khoang 0°C
dén diém soi ciia dung mdi sit dung. Thoi gian phan Umg thay dbi theo quy mo phéan
ng, nhiét do phan tng va tuong tw, nhung vé co ban dugc chon sao cho phu hop
trong pham vi tir vai phit dén 48 gio. Phan tmg nay c6 thé dugc tién hanh duéi khi

quyén khi tro ching han nhu khi nito va khi agon.

Sau khi phan tng két thuc, hop chAt mong mudn dugc phan lap ra khoi hén hop
sau phan ung bang phuong phap thong thuong. Khi cAn, c6 thé st dung phuong phap
két tinh lai, sic ky cdt, v.v. @ tinh ché hop chit mong mudn. Hon hop sau phan tng ¢
thé duoc sir dung truc tiép trong budc tiép theo ma khong can phan 1ap hop chit mong
mubn.

Phuong phép san xuét tai bude [x]

Hop chat dugc biéu dién bing cong thirc chung (45) c6 thé duoc san xuit bang
cach chuyén d6i nhém amino cia hop chét duoc biéu dién bang cong thirc chung (44)
thanh nguyén tir halogen theo phuong phap dugc mo6 ta trong tai liéu Chem. Rev. 19838,
88, 765, nghia la, phan ung Sandmeyer.

Sau khi phan ung két thuc, hop chit mong mubn dugc phan 1ap ra khoi hdn hop
sau phan ung bang phuong phap thong thuong. Khi can, ¢6 thé st dung phuong phap
két tinh lai, sic ky cot, v.v. dé tinh ché hop chit mong mubn.

Phuong phéap san xuat 11
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[Cong thirc héa hoc 15]
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75/339

Trong cong thuc nay, A, A3, RI, R, RY, vam gidng nhu trén, R” 12 nhom (C1-Ce)
alkoxy, nhém (C2-Cs) alkynyloxy, hogc nhom R¥R’)N trong d6 R8 va R® giéng nhu
trén, R 1a nhom (C1-Cy) alkyl ching han nhu nhém metyl hodc nhém etyl, Ak la nhom

(C1-Cs) alkyl, va X 1a nguyén tir halogen chrfmg han nhu flo, clo, brom, hodc iod.

Céc hop chat dugc biéu dién bang cong thirc chung (1-21) va (1-22) clia sang ché

c6 thé duge san xuat tir hop chét dugc biéu dién bang cong thirc chung (21) thong qua

céc bude [y] va [z] dugc mo ta dudi day, bude [d] cua phuong phéap san xuét 1 néu
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trén, cac budc [0] va [p] cia phuong phap san xuét 6 néu trén, va cac budce [v], [w], va

[x] ciia phuong phap san xuét 10 néu trén.
Phuong phép san xuét tai buée [y]

Hop chat duoc biéu dién bang cong thirc chung (48) co thé duoc san xuét bing
phan Gng tai sap xép Curtius, nghia 13, phan tng hop chit duoc biéu dién bang cong
thire chung (47) v6i amit cua axit diphenylphosphoric trong sw c6 mat cua rugu butyl
bac ba theo phwong phap dwoc md ta trong tai lieu J. A. Chem. Soc. 1972, 94,

6203-6205, sau d6 xir Iy hop chat thu dugce trong su ¢6 mat cla axit va dung moi tro.

Céc vi du vé axit ma c6 thé dugc st dung trong phan Gng nay bao gdm cac axit
vb co ching han nhu axit clohydric, axit sulfuric va axit nitric; cac axit hiru co ching
han nhu axit formic, axit axetic, axit propionic, axit trifloaxetic va axit benzoic; va cac
axit sulfonic chéng han nhu axit metansulfonic va axit triflometansulfonic. Lugng axit
st dung thuong duge chon trong pham vi tir 1 dén 10 14n luong mol so va6i hop chét
duoc biéu dién bang cong thic chung (47). Trong mot s6 truong hop, axit cling co thé

duoc st dung lam dung moi.

Dung médi tro dugc st dung trong phan ng nay co thé 1a bat ky dung mdi nao ma
khong uc ché tién trinh cia phan tng mot cach rd rét, va cac vi du bao gém cac
hydrocacbon thom ching han nhu benzen, toluen va xylen; cdc hydrocacbon dugc
halogen hoa ching han nhu metylen clorua, cloroform va cacbon tetraclorua; cac
hydrocacbon thom dugc halogen héa ching han nhu clobenzen va diclobenzen; céc ete
mach thing hoic mach vong ching han nhu dietyl ete, metyl tert-butyl ete, dioxan va
tetrahydrofuran; cac este ching han nhu etyl axetat; cic amit ching han nhu
N, N-dimetylformamit va N,N-dimetylaxetamit; cac keton ching han nhu axeton va
metyl etyl keton; va cdc dung moi phén cuc ching han nhu dimetyl sulfoxit va
1,3-dimetyl-2-imidazolidinon. Mgt trong sb cac dung mdi tro nay co thé duoc str dung
mot minh, va déng thot hai hoac nhiéu trong $6 ching co thé duogc st dung dudi dang
hon hop. Luong dung moi tro st dung khong bi gidi han cu thé mién 1a n6 du dé hoa
tan cAc tac nhan phan ung, va dugc chon mot cach phu hop trong pham vitr 0,5 L dén

100 L so v6i 1 mol hop chét duoc biéu dién bang cong thic chung (47).
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Nhiét d6 phan tmg thuong nam trong pham vi tir -10°C dén diém soi ctia dung
mdi tro dugc sit dung. Thoi gian phan (mg thay dbi theo quy md phan tng va nhiét do

phan tng, nhung thuong ndm trong pham vi tir vai phut dén 48 gio.

Sau khi phan Ung két thuc, hop chat mong mubn dugce phan 1ap ra khoi hoén hop
sau phan Uung bang phuong phap thong thuong. Khi cin, co thé st dung phuong phap
két tinh lai, sic ky cot, v.v. dé tinh ché hop chAt mong mubn. Hon hgp sau phan Gmg c6
thé duoc stir dung truc tiép trong budc tiép theo ma khong can phan 1ap hop chit mong

mudn.
Phuong phép san xuét tai budc [z]

Hop chét duoc bidu difn bang cong thuc chung (52) ¢6 thé dugc san xuit bang
phan Ung cua hop chit dugc biéu dién bang cong thac chung (51) voi
tributyl(1-etoxyvinyl)tin trong sw c6 mit cua xuc tac paladi va dung moi tro, sau d6 xu
ly axit.

Céc vi du vé xuc tac paladi ma co thé duoc st dung trong phan ing nay bao gom
bis(triphenylphosphin)paladi(II) ~ clorua, paladi(Il) ~ axetat, paladi(Il) clorua,
tetrakis(triphenylphosphin)paladi(0), va bis(tri-t-butylphosphin)paladi(0). Lugng xuc
tac paladi st dung dugc chon mot cach phu hop trong pham vi tr 0,001 dén 0,5 lan

luong mol so vé1 hop chét duoc biéu dién bang cong thuc chung (51).

Dung méi tro duge st dung trong phan ing nay c6 thé 1a bat ky dung mdi ndo ma
khong uc ché tién trinh ctia phan Gtng mot cach rd rét, va cac vi du bao gdm cac
hydrocacbon thom chidng han nhu benzen, toluen va xylen; cac hydrocacbon dugc
halogen hoa chéng han nhu metylen clorua, cloroform va cacbon tetraclorua; cac
hydrocacbon thom dugc halogen hoa ching han nhu clobenzen va diclobenzen; cac ete
mach thing hozc mach vong chéing han nhu dietyl ete, metyl tert-butyl ete, dioxan va
tetrahydrofuran; cac este ching han nhu etyl axetat; cdc amit ching han nhu
N,N-dimetylformamit va N,N-dimetylaxetamit; cac keton chéng han nhu axeton va
metyl etyl keton; cac ruqu ching han nhu metanol, etanol, propanol, butanol, va
2-propanol; va cac dung moi phan cuc ching han nhu dimetyl sulfoxit va
1,3-dimetyl-2-imidazolidinon. Mot trong s6 cac dung mdi tro nay ¢6 thé duoc str dung
mdt minh, va dong thoi hai hodc nhiéu trong sb chiing c6 thé duoc st dung duéi dang

hdn hop. Lugng dung mdi tro sir dung khong bi gi6i han cu thé mién 1a n6 du dé hoa
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tan c4c tac nhan phan ting, va dugc chon mot cach phu hop trong pham vit 0,5 L dén

100 L so v6i 1 mol hop chat dugc biéu dién bang cong thirc chung (51).

Céc vi du vé axit ma c6 thé dugc st dung trong phan Gmg nay bao gbm cac axit
vd co ching han nhu axit clohydric, axit sulfuric va axit nitric; céc axit hitu co chang
han nhu axit formic, axit axetic, axit propionic, axit trifloaxetic va axit benzoic; va cac
axit sulfonic chang han nhu axit metansulfonic va axit triflometansulfonic. Luong axit
stt dung thuong dugc chon sao cho phu hop trong pham vi tir 1 dén 10 1an hrong mol
s0 v6i hop chét dugc biéu dién bang cong thirc chung (51).

Nhiét do phan tng thuong nam trong pham vi tir 0°C dén diém so6i ctia dung moi
tro duoc str dung. Thoi gian phan Ung thay d6i theo quy mo phan tng va nhi¢t do phan
ung, nhung thuong nam trong pham vi tir vai phut dén 48 gio.

Sau khi phan Ung két thic, hop chit mong mubn duge phan 1p ra khoi hon hop
sau phan ung bang phuong phap thong thuong. Khi cAn, c6 thé sir dung phuong phap
két tinh lai, sdc ky cot, v.v. dé tinh ché hop chét mong mudn. Hon hop sau phan tmg c6
thé duoc sir dung truc tiép trong budc tiép theo ma khong can phan lap hop chit mong
mudn.

Phuong phép san xuét 12

[Cong thirc hoa hoc 16]

R6
RS HN>:S/
AN )=A AN = RE-L (12)
(Rl)m_(j[ \ A A2 —_— (Rl)m_O[ \ A /AZ _
N N‘ A] / [aa] NS 1\{ Al‘gi [fl
R? =N R? =N
R} O-R* R} O-R*
1-11) (1-23)

Trong cong thirc nay, A', A%, A3, R, R%, R, R, RO, R8, va m gidng nhu trén, va L

14 nhom roi di ching han nhu brom hodc clo.
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Céc hop chit dugc biéu dién bang cong thic chung (1-23) va (1-24) cua sang ché
¢6 thé dugc san xudt tir hop chét dugc biéu dién bang cong thuac chung (1-11) thong

qua budc [aa] duge mo ta dudi day va budc [f] cua phuong phép san xuét 3 néu trén.
Phuong phép san xuét tai budc [aa]

Hop chét duoc biéu din bang cong thirc chung (1-23) ¢6 thé dugc san xuat bang
cho phan tng hop chét dugc biéu dién bang cong thirc chung (1-11) véi ngudn nito

trong su c6 mit ciia dung mdi tro va tdc nhan phan img iod hoa tri cao.

Céac vi du vé& ngudn nito ma c6 thé dugc st dung trong phan Gng nay bao gdm
amoniac, amoni cacbamat, va amoni cacbonat. Lugng ngudn nito st dung thuong
duoc chon sao cho phu hop trong pham vi tur 1 dén 10 14n luong mol so véi hop chat

duoc biéu dién bang cong thirc chung (1-11).

Céc vi du vé tac nhan phan ung iod hoa tri cao ma co thé duoc st dung trong
phan Gng nay bao gdm diaxetoxyiodbenzen. Luong tdc nhan phan ing iod hoa tri cao
stt dung thuong dugce chon sao cho phit hop trong pham vi tir 1 dén 10 1an luong mol

50 v6i hop chét dugc biéu dién bang cong thire chung (1-11).

Dung mdi tro dugc sir dung trong phan (mg nay co thé 1a bat ky dung mdi nao ma
khong tc ché tién trinh cta phan Ung mot cach rd rét, va cac vi du bao gdm cic
hydrocacbon thom chiang han nhu benzen, toluen va xylen; cac hydrocacbon dugc
halogen hoa chéng han nhu metylen clorua, cloroform va cacbon tetraclorua; cac
hydrocacbon thom dugc halogen hoa chéng han nhu clobenzen va diclobenzen; cac ete
mach thing hodc mach vong chéng han nhu dietyl ete, metyl tert-butyl ete, dioxan va
tetrahydrofuran; cac este ching han nhu etyl axetat; cic amit ching han nhu
N,N-dimetylformamit va N,N-dimetylaxetamit; cdc keton chéng han nhu axeton va
metyl etyl keton; cac rugu chéng han nhu metanol, etanol, propanol, butanol, va
2-propanol; va cac dung moi phan cuc ching han nhu axetonitril, dimetyl sulfoxit, va
1,3-dimetyl-2-imidazolidinon. Mot trong s6 cac dung moi tro nay co thé dugc sir dung
mdt minh, va déng thoi hai hodc nhiéu trong sd chiing c6 thé dugc st dung dudi dang
hdn hop. Luong dung mdi tro st dung khong bi gi6i han cu thé mién 14 n6 du dé hoa
tan cac tac nhan phan tng, va duge chon mot cach phu hop trong pham vi tr 0,5 L dén

100 L so v6i 1 mol hop chét dugc biéu dién bang cong thuc chung (1-11).
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Nhiét d6 phan tng thuong nam trong pham vi tir 0°C dén diém soi ctia dung mdi
tro duoc str dung. Thoi gian phan Umg thay d6i theo quy md phan tng va nhiét do phan

ung, nhung thuong nam trong pham vi tr vai phut dén 48 gio.

Sau khi phan Ung két thuc, hop chit mong mubn dugce phan 1ap ra khoi hoén hop
sau phan Uung bang phwong phap théng thuong. Khi cAn, c6 thé st dung phuong phap
két tinh lai, sdc ky cot, v.v. dé tinh ché hop chét mong mubn.

Phuong phéap san xuét 13

[Cong thirc hoa hoc 17]

NH
z 2 "
(Rl)m{j[ =R
NH \ /
—A3 (3) R? z 14
o\>_2— . ®). _@[ >_( ( )
\ 1/ A1—<

[a]

(62) (63)

"

R
—~
) NH,OH
N —A = 3"
(Rl)m_©[ \>—2\> "2 _— (Rl)m_@ >_2' —
NN AL N g’ (4]
R? X

(64) (65)

= \ N — A3 19) Va N —A\3
(Rl)m—O[ \>—2\- A2 —_— > (Rl)m_O[ \ \ A2
A Al_/g; (k] XN 4
=N

N Al
R? R? =N
H,N OH N  O-R*
(66) (15)
R8
—_p9
R® Osg NR
HN-R’° 0/ _ A3
1‘{
R? _NH
H,N O-R*
1-7)

Trong cong thirc nay, A!, A% A3, R, R, R4, R®, R, va m gibng nhu trén, R” 1a

nhom (C4-Cs) alkyl bac ba ching han nhu nhém tert-butyl hodac nhom tri-(C1-Cs)
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alkylsilyl ching han nhu nhom trimetylsilyl, X 1a nguyén tir halogen ching han nhu flo,

clo, brom, hodc iod, va L 1a nhém roi di chéng han nhu brom hoic clo.

Hop chat duoc biéu dién bang cong thirc chung (1-7) cla sang ché co thé duge
san xuét tir hop chét dugc biéu dién bang cong thirc chung (62) théng qua budc [ae]
dugc md ta dudi day, budce [a] cia phuong phap san xuét 1 néu trén, cac bude [g] va
[h] cua phuong phap san xuét 4 néu trén, va cac budc [d’] va [k] cua phuong phap san

xuét 5 néu trén.
Phuong phép san xuét tai buéc [ae]

Budc nay 1a dé cho phan Gmg hop chat dugc bi€u dién bang cong thic chung (64)
v6i tac nhan xyanua héa trong sy c6 mat hodc vang mit cua xuc tac kim loai va trong
su c6 mit cia bazo va dung moi tro d€ san xuat hgp chat duoc bicu dién bang cong

thirc chung (65).

Céac vi du vé tac nhan xyanua hoéa ma co thé dugc st dung trong phan Gng nay
bao gdm natri xyanua, kali xyanua, trimetylsilyl xyanua, va kém Xyanua. Luong tac
nhin xyanua hoa dugc st dung thudng nam trong pham vi tir khoang 1 dén 10 lan

luong mol so v6i hop chét duge biéu dién bang cong thirc chung (64).

Céac vi du vé& bazo ma c6 thé duge sir dung trong phan ung nay bao gdm cac
cacbonat chéng han nhu liti cacbonat, liti hydro cacbonat, natri cacbonat, natri hydro
cacbonat, kali cacbonat, kali hydro cacbonat, canxi cacbonat va magie cacbonat; cac
axetat chéng han nhu liti axetat, natri axetat va kali axetat; va cac bazo hitu co chéng
han nhu pyridin, picolin, lutidin, trietylamin, tributylamin, N,N-diisopropyletylamin,
va 1,4-diazabixyclo[2,2,2]octan. Lugng bazo dugc st dung thuong nam trong pham vi
tir khoang 1 dén 5 1an luong mol so vé6i hop chét dugc biéu dién bang cong thire chung

(64).

Céac vi du vé xuc tac kim loai ma c6 thé duogc st dung trong phan Gmg nay bao
g@)m xuc tac paladi, xtic tac niken, xtc tac sdt, xuc tac rutheni, xtc tac platin, xic tdc
rhodi va xuc tac iridi. Xuac tac kim loai nhu nay co thé dugc stir dung & dudi dang “kim
loai”, “kim loai dugc hd tro™, “mudi kim loai chéng han nhu clorua kim loai, bromua
kim loai, iodua kim loai, nitrat kim loai, sulfat kim loai, cacbonat kim loai, oxalat kim

loai, axetat kim loai va oxit kim loai”, hodc “hop chét phtrc chrfmg han nhu phuc olefin,
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phitc phosphin, phirc amin, phirc ammin va phirc axetylaxetonat”. Uu tién 1a xtc tac

paladi.

Céac vi du vé& xuc tac paladi bao gdm cac kim loai paladi chang han nhu paladi
den va paladi dang xép; va cac kim loai paladi duoc hd tro chéng han nhu
paladi/alumina, paladi/cacbon, paladi/silica va paladi/zeolit loai Y. Ciing bao goém cac
mubi kim loai paladi ching han nhu paladi clorua, paladi bromua, paladi iodua va
paladi axetat. Cac vi du khac vé xuc tac paladi bao gdm paladi phirc cac hop chét
ching han nhu  m-allylpaladi  clorua  dime, paladi  axetylaxetonat,
diclobis(axetonitril)paladi, diclobis(benzonitril)paladi, bis(dibenzylidenaxeton)paladi,
tris(dibenzylidenaxeton)dipaladi, tris(dibenzylidenaxeton)dipaladi (san pham cong
cloroform), diclodiamin paladi, diclobis(triphenylphosphin)paladi,
diclobis(trixyclohexylphosphin)paladi, tetrakis(triphenylphosphin)paladi,
diclo[1,2-bis(diphenylphosphino)etan]paladi,
diclo[1,3-bis(diphenylphosphino)propan]paladi,
diclo[1,4-bis(diphenylphosphino)butan]paladi,
diclo[1,1°-bis(diphenylphosphino)ferroxen]paladi va phtc
[(diphenylphosphino)ferroxen]diclopaladi-diclometan. Luong xuc tac kim loai str dung
dugce chon mot cach phu hop trong pham vi tir 0,001 dén 0,5 1an luong mol so véi hop

chét duoc bidu dién bang cong thirc chung (64).

Céc xuc tac paladi nay co thé duoc sit dung mdt minh hoac két hop véi phosphin
bac ba. Cac vi du vé phosphin bac ba ma cé thé dugc st dung két hop v61 xuc tac
paladi bao gbm triphenylphosphin, trimetylphosphin, trietylphosphin, tributylphosphin,
tri(tert-butyl)phosphin, trixyclohexylphosphin, tri-o-tolylphosphin, trioctylphosphin,
9,9-dimetyl-4,5-bis(diphenylphosphino)xanSau do, 2-(di-tert-butylphosphino)biphenyl,
2-(dixyclohexylphosphino)biphenyl, 1,2-bis(diphenylphosphino)etan,
1,3-bis(diphenylphosphino)propan, 1,4-bis(diphenylphosphino)butan,
1,1°-bis(diphenylphosphino)ferroxen,
(R)-(+)-2,2’-bis(diphenylphosphino)-1,1°-binaphtyl,
(S)-(-)-2,2’-bis(diphenylphosphino)-1,1°-binaphtyl va
(+)-2,2’-bis(diphenylphosphino)-1,1’-binaphtyl. Luong phosphin bac ba sir dung duogc
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chon mot cach phu hgp trong pham vi tir 0,5 dén 10 1an lwong mol so voi xic tac kim

loai.

Dung mdi tro dugc s dung trong phén tmg nay co thé 14 bét ky dung moi nao ma
khong wrc ché phan ing mot cach rd rét, va cac vi du bao gém cac rugu chéng han nhu
metanol, etanol, propanol, butanol, va 2-propanol; cac hydrocacbon no mach théng
hoac mach vong chéng han nhu pentan, hexan, va xyclohexan; cac hydrocacbon thom
ching han nhu benzen, toluen, va xylen; cac hydrocacbon dugc halogen hoa ching han
nhu metylen clorua, cloroform, va cacbon tetraclorua; cac hydrocacbon thom duoc
halogen hoa chéng han nhu clobenzen va diclobenzen; céc ete mach théng hodc mach
vong ching han nhu dietyl ete, metyl tert-butyl ete, dioxan, tetrahydrofuran, va
xyclopentyl metyl ete; cac este ching han nhu etyl axetat; cic nitril chang han nhu
axetonitril va propionitril; cac amit ching han nhu N,N-dimetylformamit va
N,N-dimetylaxetamit; cac keton chéng han nhu axeton va metyl etyl keton; cac dung
moi phan cuc chang han nhu dimetyl sulfoxit va 1,3-dimetyl-2-imidazolidinon; va
nude. Mot trong sd cac dung moi tro nay co thé duogc st dung mot minh, va ddng thoi
hai hogc nhiéu trong sb chiing c6 thé duogc st dung dudi dang hoén hop. Lugng dung
moi tro st dung khong bi giéi han cu thé mién 1a n6 du dé hoa tan cac tac nhan phan
ng, va duge chon mot cach phu hop trong pham vi tr 0,5 L dén 100 L so v6i 1 mol

hop chét dugc biéu dién bang cong thirc chung (64).

Nhiét d6 phan Gmg trong phan ng nay thuong nam trong pham vi tir khoang 0°C
dén diém so6i cua dung moi sit dung. Thoi gian phan ng thay dbi theo quy mo phan
ng, nhiét dd phan ung va tuong ty va khong gidng nhau trong moi truong hop, nhung

vé co ban duoc chon sao cho phu hgp trong pham vi tir vai phit dén 48 gio.

Sau khi phan ung két thuc, hop chat mong muén dugc phan 1ap ra khoi hdn hop
sau phan ung bang phuong phap théng thuong. Khi cAn, c6 thé sit dung phuong phap
két tinh lai, sic ky cot, v.v. dé tinh ché hop chAt mong muén. Hon hop sau phan tmg c6
thé duoc st dung truc tiép trong phan tng tiép theo ma khong can phan 13p hop chét
mong mudn.

Phuong phép san xuét 14

[Cong thirc hda hoc 18]
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0 A3 0 A3 3 R?
Me M VA2 I M VA2 - >
Me (0] Al= HO Al=
A af x a

H,N O-R! H,N O-R*
2-4) (67)

(EY fo

N A3
(Rl)m-@[ \>—g/_ W
Z =N AIX
\
R? =N
H,N O-R*
(1-25)

Trong cong thirc nay, A!, A%, A3, R, R% R*, vam gidng nhu trén, Y 1a nguyén tir
cacbon, nguyén tir oxy, nguyén tir luu huynh, hodc nguyén tu nito duge thé thy chon

v6i nhém (Ci1-Cy) alkyl chang han nhu nhém metyl hodc nhém etyl, va q la 1 hodc 2.

Hop chit duoc biéu dién bang cong thirc chung (1-25) cua sang ché co thé dugc
san xuit tir hop chét duge biéu dién bing cong thae chung (2-4) thong qua budce [af]
dugc mod ta dudi day va bude [a] cua phuong phap san xuit 1 néu trén. Phuong phap
san xuét hop chit khéi diu duoc bidu dién bang cong thirc chung (2-4) s& dugc mo ta

sau.
Phuong phép san xuét tai budc [af]

Hop chét dugc biéu din bang cong thitc chung (67) cb thé dwoc san xuit bang
cach thuy phan hop chét dugc biéu dién bang cong thic chung (2-4) trong su ¢6 mét

cla axit va dung moi tro.

Céac vi du vé axit sir dung trong phan ing nay bao gbm cac axit v co ching han
nhu axit clohydric, axit sulfuric va axit nitric; cac axit hitu co ching han nhu axit
formic, axit axetic, axit propionic, axit trifloaxetic va axit benzoic; cac axit sulfonic
chéng han nhu axit metansulfonic, axit triflometansulfonic va axit p-toluensulfonic; va
axit phosphoric. Lugng axit sit dung duge chon mot cach phu hop trong pham vi tur
0,01 dén 10 1an lugng mol so v6i hop chat duoc biéu dién bang cong thirc chung (2-4).

Trong mot sb truong hop, axit cling co thé dugc sir dung lam dung moi.
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Dung moi tro dugc sit dung trong phan tmg nay ¢ thé 12 bat ky dung mdi nao ma
khong wc ché tién trinh cua phan tmg mot cach rd rét, va cdc vi du bao gdm cac
hydrocacbon thom ching han nhu benzen, toluen va xylen; cac hydrocacbon dugc
halogen hoa ching han nhu metylen clorua, cloroform va cacbon tetraclorua; cac
hydrocacbon thom duogc halogen hoa chang han nhu clobenzen va diclobenzen; céc ete
mach thing hodc mach vong chang han nhu dietyl ete, metyl tert-butyl ete, dioxan va
tetrahydrofuran; cac este ching han nhu etyl axetat; cdc amit ching han nhu
N,N-dimetylformamit va N,N-dimetylaxetamit; cac keton chéng han nhu axeton va
metyl etyl keton; va cidc dung modi phén cuc ching han nhu dimetyl sulfoxit va
1,3-dimetyl-2-imidazolidinon. Mot trong s6 cac dung mdi tro nay co thé dugc st dung
mdt minh, va dong thoi hai hodc nhidu trong s6 ching c6 thé dugc st dung dudi dang
hén hop. Luwong dung mdi tro st dung khong bi gioi han cu thé mién 14 n6 du dé hoa
tan cac tac nhan phan tng, va dugc chon mot cach phu hgp trong pham vi tt 0,5 L dén
100 L so v6i 1 mol hop chit duoc biéu dién bang cong thirc chung (2-4). Trong truong
hop ma axit dugc sir dung cling 1a dung mdi, thi khong can phai st dung dung moi

khac.

Nhiét do phan tng c6 thé nam trong pham vi tir nhiét do phong dén diém sdi ctia
dung moi tro duge st dung. Thoi gian phan ung thay dbi theo quy md phan Gmg va
nhiét d6 phan ung, nhung vé co ban dugc chon sao cho phu hop trong pham vi tir vai

phit dén 48 gio.

Sau khi phan Ung két thuc, hop chit mong muébn dugc phan 1ap ra khoi hdn hop
sau phan ung bang phuong phap thong thuong. Khi cin, c6 thé str dung phuong phap
két tinh lai, sic ky cot, v.v. dé tinh ché hop chat mong mudn. Hon hgp sau phan ung c6
thé duoc st dung truc tiép trong budc tiép theo ma khong can phan 1ap hop chat mong
muon.

Phuong phéap san xudt 15

[Cong thitc hoa hoc 19]
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1-7)

Trong cong thirc nay, A', A%, A%, Rl, R, R%, RS, R®, va m gidng nhu trén, va R 13
nhém (Cs-Ce) alkyl bac ba ching han nhu nhom tert-butyl hogc nhom tri-(C1-Cs)
alkylsilyl ching han nhu nhom trimetylsilyl.

Hop chat dugc biéu dién bang cong thirc chung (1-7) cla sang ché 6 thé dugc
san xudt tir hop chét duoc bidu difn bang cong thirc chung (2-5) thong qua budc [a]
cta phuong phép san xuét 1 néu trén va budc [h] ciia phuong phap san xuét 4 néu trén.
Phuong phép san xuét hop chat khéi diu duoc biéu dién bang cong thirc chung (2-5)
s& duoc md ta sau.

Phuong phép san xuét 16

[Cong thirc hda hoc 20]
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Trong cong thirc nay, A', A%, A3, R, R”% R, R%, R’, vam gidng nhu trén, R 1a
nhom (Cs-Ce) alkyl béac ba ching han nhu nhém tert-butyl hodc nhém tri-(C1-Cs)
alkylsilyl ching han nhu nhom trimetylsilyl, X la nguyén tir halogen chang han nhu flo,
clo, brom, hodc iod, va L 1a nhom roi di chéng han nhu brom hodc clo.

Hop chat dugc biéu dién bang cong thitc chung (1-7) cla sing ché co6 thé dugc
san xudt tir hop chat dugc biéu dién bang cong thitc chung (2-6) thong qua bude [a]
cta phuong phap san xuit 1 néu trén, bude [h] cia phuong phip san xuét 4 néu trén,
cac budce [d’] va [k] cta phuong phap san xuat 5 néu trén, va budc [ae] clia phuong
phéap san xuét 4 néu trén. Phuong phap san xuét hop chat khoi dau duoc biéu dién
bang cong thirc chung (2-6) s& duoc mo ta sau.

Phuong phap san xuét hgp chét duge biéu dién bang cong thire chung (2-1)

[Cong thic hoa hoc 21]
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o —A3 o} =A3 0 —A3
\ ‘Az _— \ M2 —m—> \ Ny ——mm>
RO Al [e] RO A [abl Rrd A4 [ac]
(53) (54) (55)
R'0,S R'0,S
R'0,S o —A3 0] —A3
0) _A\3 \ /‘AZ o \ /\Az
\ /AZ [ad] RO Al [0] HO  A!
RO A1—<_ o o
=0 0 0
(56) (57 (2-1)

Trong cong thirc nay, A, A, va A? giong nhur trén, R va R’ mdi ky hiéu 1a nhém
(C1-Cy) alkyl ching han nhu nhém metyl hodc nhém etyl, va X la nguyén tir halogen

ch'flng han nhu flo, clo, brom, hoéc iod.

Hop chét khéi dau ctia phuong phap san xuét 1, duge biéu dién bing cong thirc
chung (2-1), ¢o thé dugc san xuét tir hop chét dwoc bidu dién bang cong thuc chung
(53) thong qua céc budc [ab], [ac], va [ad] dugc mo ta dudi day, budc [e] cua phuong

phép san xuét 1 néu trén, va buéc [o] cia phuong phép san xuét 6 néu trén.
Phuong phap san xuét tai bugce [ab]

Hop chét dugc biéu dién bang cong thirc chung (55) c6 thé duoc san xuit bing
cho phan tmg hop chét duoc biéu difn bang cong thirc chung (54) véi hop chét kim

loai vinyl trong sur c6 mét cua dung mdi tro, xtc tac kim loai, va bazo.

Céac vi du vé xuc tac kim loai ma c6 thé dugc st dung trong phan Gng nay bao
gém xuc tac paladi, xtic tac niken, xic tac s&t, xuc tac rutheni, xtc tac platin, xic tac
rhodi va xuc tac iridi. Xuc tac kim loai nhu nay co thé duoc st dung & dudi dang “kim
loai”, “kim loai dugc hd tro™, “mudi kim loai chéng han nhu clorua kim loai, bromua
kim loai, iodua kim loai, nitrat kim loai, sulfat kim loai, cacbonat kim loai, oxalat kim
loai, axetat kim loai va oxit kim loai”, hodc “hop chét phurc chéng han nhu phutc olefin,
phtic phosphin, phirc amin, phirc ammin va phuc axetylaxetonat”. Uu tién la xuc tac

paladi.

Céc vi du vé xuc tac paladi bao gém cac kim loai paladi ching han nhu paladi
den va paladi dang xép; va cac kim loai paladi duoc ho tro chéng han nhu

paladi/alumina, paladi/cacbon, paladi/silica va paladi/zeolit loai Y. Ciing bao gbm cac
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mudi kim loai paladi ching han nhu paladi clorua, paladi bromua, paladi iodua va
paladi axetat. Cac vi du khac vé xuc tac paladi bao gbm paladi phirc cac hop chét
ching han nhu m-allylpaladi  clorua  dime, paladi  axetylaxetonat,
diclobis(axetonitril)paladi, diclobis(benzonitril)paladi, bis(dibenzylidenaxeton)paladi,
tris(dibenzylidenaxeton)dipaladi, tris(dibenzylidenaxeton)dipaladi (san pham cong
cloroform), diclodiamin paladi, diclobis(triphenylphosphin)paladi,
diclobis(trixyclohexylphosphin)paladi, tetrakis(triphenylphosphin)paladi,
diclo[1,2-bis(diphenylphosphino)etan]paladi,
diclo[1,3-bis(diphenylphosphino)propan]paladi,
diclo[1,4-bis(diphenylphosphino)butan]paladi,
diclo[1,1°-bis(diphenylphosphino)ferroxen]paladi va phtrc
[(diphenylphosphino)ferroxen]diclopaladi-diclometan. Luong xuc tac paladi st dung
duoc chon mot cach phu hgp trong pham vi tir 0,001 dén 0,5 1an luong mol so véi hop

chét duoc bidu dién bing cong thic chung (54).

Céc xuc tac paladi nay co thé dugc sit dung mot minh hodc két hop vé6i phosphin
bac ba. Céc vi du vé phosphin bac ba ma c6 thé dwoc sir dung két hop véi xuc tic
paladi bao gom triphenylphosphin, trimetylphosphin, trietylphosphin, tributylphosphin,
tri(tert-butyl)phosphin, trixyclohexylphosphin, tri-o-tolylphosphin, trioctylphosphin,
9,9-dimetyl-4,5-bis(diphenylphosphino)xanSau do, 2-(di-tert-butylphosphino)biphenyl,
2-(dixyclohexylphosphino)biphenyl, 1,2-bis(diphenylphosphino)etan,
1,3-bis(diphenylphosphino)propan, 1,4-bis(diphenylphosphino)butan,
1,1°-bis(diphenylphosphino)ferroxen,
(R)-(+)-2,2°-bis(diphenylphosphino)-1,1°-binaphtyl,
(S)-(-)-2,2°-bis(diphenylphosphino)-1,1°-binaphtyl va
(i)-2,2’-bis(diphenylphosphino)—1,1’-binaphtyl. Luong phosphin bac ba sur dung dugc
chon mot cach phu hgp trong pham vi tix 0,5 dén 10 lan lugng mol so véi xuc tac
paladi.

Céc vi du vé hop chit kim loai vinyl ma ¢6 thé duoc st dung trong phan tng nay
bao gém vinylmagie bromua, vinylmagie clorua, vinyzinc clorua, tributylvinyltin, kali
vinyltrifloborat,  axit  vinylboronic, vinylboronic ~ anhydrit,  este  cua

2-metyl-2,4-pentandiol véi axit vinylboronic, este cua pinacol véi axit vinylboronic va
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trietoxyvinylsilan. Uu tién axit vinylboronic. Lugng hop chit kim loai vinyl st dung
dugc chon mot cach phu hgp trong pham vi tir 0,8 dén 3 14n luong mol so v6i hop chét

duoc biéu dién bang cong thirc chung (54).

Cac vi du v& bazo ma c6 thé dugc st dung trong phan ung nay bao gb6m bazo vo
co chdng han nhu natri hydroxit, kali hydroxit, natri cacbonat, kali cacbonat, xesi
cacbonat, natri hydro cacbonat va kali hydro cacbonat; cic hydrua kim loai kiém
chéng han nhu natri hydrua va kali hydrua; va cac alkoxit chéng han nhu natri metoxit,
natri etoxit va kali tert-butoxit. Lwgng bazo dugc st dung thuong nam trong pham vi
tir khoang 1 dén 5 lan luong mol so véi hop chét dugc biéu dién bang cong thirc chung

(54).

Dung mdi tro duge sir dung trong phan ing nay co thé 1a bit ky dung moi nao ma
khong trc ché phan tmg mot cach rd rét, va cac vi du bao gbm cac rugu chang han nhu
metanol, etanol, propanol, butanol va 2-propanol; cac ete mach théng hodc mach vong
chéng han nhu dietyl ete, tetrahydrofuran, dioxan va 1,2-dimetoxyetan (DME); cac
hydrocacbon thom ching han nhu benzen, toluen va xylen; cic hydrocacbon duoc
halogen hoa ching han nhu metylen clorua, cloroform va cacbon tetraclorua; cac
hydrocacbon thom dugc halogen hoa ching han nhu clobenzen va diclobenzen; céac
nitril ching han nhu axetonitril; cac este ching han nhu etyl axetat; cac dung mdi phan
cuc chéng han nhu N,N-dimetylformamit, N,N-dimetylaxetamit, dimetyl sulfoxit va
1,3-dimetyl-2-imidazolidinon; va nudc. Mot trong sb cac dung moi tro nay coé thé
dugc sir dung mot minh, va déng thoi hai hoac nhiéu trong sb chung co thé duoc sur
dung dudi dang hon hop. Luong dung moi tro st dung khong bi gidi han cu thé mién
1a n6 di dé hoa tan cac tac nhan phan tng, va dugc chon mot cach phu hop trong
pham vi tu 0,5 L dén 100 L so véi 1 mol hop chét duoc biéu dién bang coéng thirc
chung (54).

Nhiét do phan tng trong phan (mg nay thuong nam trong pham vi tir khoang 0°C
dén diém soi cua dung mdi st dung. Thoi gian phan Ung thay dbi theo quy mo phan
ng, nhiét do phan Gng va tuong tu, nhung vé co ban dugc chon sao cho phu hop
trong pham vi tir vai phut dén 48 gid. Phan Gng nay co6 thé duoc tién hanh dudi khi
quyén khi tro ching han nhu khi nito va khi agon. Sau khi phan tng két thic, hop chét

mong mudn duge phan lap ra khoi hdn hop sau phan tng bing phuong phéap thong
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thuong. Khi can, c6 thé st dung phuong phép két tinh lai, sic ky cot, v.v. dé tinh ché
hop chat mong mubn. Hon hop sau phan Gng ¢ thé duogc st dung truc tiép trong buéc

tiép theo ma khong can phan lap hop chét mong muén.
Phuong phap san xuat tai budc [ac]

Hop chit duge bidu dién bing cong thirc chung (55) is made into a diol trong su
¢6 mit clia osmi tetroxit va tdc nhan oxy héa theo phuong phap dugc mo ta trong tai
liéu “Lecture of Experimental Chemistry”, 4n ban thir 4, tap 23, Organic Chemistry V:
Oxidation Reaction (dugc xuét ban béi Maruzen Publishing Co., Ltd.). Sau do, diol
dugc phan tng v6i hop chit axit tuan hoan trong sw c6 mat cua dung mdi tro theo
phuong phap dugce md ta trong tai liéu “New Lecture of Experimental Chemistry”, tap
15, Oxidation and Reduction I-1 (duoc xuat ban bdi Maruzen Publishing Co., Ltd.) dé
tao ra hop chit dugc biéu dién bing cong thirc chung (56) clia sang ché. Sau khi phan
tng két thic, hop chit mong mudn dugc phan 14p ra khoi hon hop sau phan ung bang
phuong phéap thong thuong. Khi cin, c6 thé st dung phuong phap két tinh lai, sdc ky
cot, v.v. dé tinh ché hop chit mong mudn. Hon hop sau phan ung c6 thé duoc sir dung

truc tiép trong budc tiép theo ma khong can phan 1ap hop chit mong mudn.
Phuong phép san xuét tai budc [ad]

Nhoém formyl ctia hop chit duogc biéu dién bang cong thirc chung (56) dugc
chuyén hoa thanh nhom axetal vong theo phuong phap dugc mo ta trong tai li€u
Greene’s Productive Groups in Organic Synthesis (4n ban thir 4) dé tao ra hop chét
dugc biéu dién bang cong thic chung (57) cua sang ché. Sau khi phan Ung két thuc,
hop chit mong mubn dugc phan 1ap ra khoi hdn hop sau phan tng bang phuong phép
thong thuong. Khi can, c6 thé sir dung phuong phap két tinh lai, sac ky cdt, v.v. dé tinh
ché hop chit mong mubn. Hén hop sau phén tmg co thé dugc st dung truc tiép trong

budc tiép theo ma khong can phan 1ap hop cht mong mudn.
Phuong phép san xudt hop chat dugc biéu dién bang cong thirc chung (2-2)

[Cong thirc héa hoc 22]
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\ R'O,S R'O,S
gOzS K o Nox3 HNO-R' 4 PN
= 8
4 Y2 \1/\A2 ®) \1/\A2
rRd W4 [z] RO A §= [d] RO A S—
X o _N'-.
ME¢€ O-R*
(54) (58) (59)
R'O,S
(o) _A\3
- > \ ,Az
[O] HO Al
—N

(2_2) Me O_R4

Trong cong thirc nay, Al, A2, A3, va R* giong nhu trén, R va R’ mdi ky hiéu la
nhom (Ci1-Ca) alkyl ching han nhu nhém metyl hodc nhom etyl, va X 1a nguyén tor
halogen chéng han nhu flo, clo, brom, hodc iod.

Hop chat khéi d4u ctia phwong phép san xut 2, duoc biéu dién bang cdng thirc
chung (2-2), ¢o thé duge san xudt tir hop chét duoc bidu difn bang cong thirc chung
(54) thong qua budc [d] ciia phuwong phap san xuit 1 néu trén, budc [o] cua phuong

phép san xuét 6 néu trén, va budc [z] cua phuong phap san xuét 11 néu trén.
Phuong phép san xuét hop chit dugc biéu dién bang cdng thirc chung (2-3)

[Cong thitc hdéa hoc 23]

R'O,S
R'OZS RVOZS HzNO—R4 RO 2 A3
3 3
0 —A RO A (8) 78\
, _
RO A'X [ae] o AX [d] Ag,N
X CN TN
H,N O-R*
(54) (60) (61)
R'O,S
HO A3
—_— / \\142

(2-3) HN 0-R*

Trong cong thic nay, Al, A%, A, va R* gidng nhu trén, R va R’ mdi ky hiéu 1a
nhom (C1-Cs) alkyl ching han nhu nhém metyl hodc nhém etyl, va X la nguyén tur
halogen chéng han nhu flo, clo, brom, hodc iod.

Hop chat khéi dau cia phuong phap san xuit 3, dugc biéu dién bang cong thirc
chung (2-3), ¢6 thé dwoc san xudt tir hop chét dugc biéu dién bang cong thire chung
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(54) théng qua budce [d] ctia phuong phap san xuit 1 néu trén, bude [o] cia phuong

phép san xuét 6 néu trén, va budc [ae] cua phuong phap san xuét 13 néu trén.

Phuong phép san xuét hop chit duoc biéu dién bing cong thirc chung (2-4)

[Cong thitc héa hoc 24]
Cl Cl
Cl 3 3
we S5 w 38w S
g e T T M,
Me Cl J J
(68) (69) (70)

)

Trong cong thuc nay, A', A%, A3, va R* gidng nhu trén, R 1a nhém (C1-Cs) alkyl
ching han nhu nhém metyl hodc nhém etyl, Y la nguyén tir cacbon, nguyén tir oxy,
nguyén tir luu huynh, hodc nguyén ti nito dugc thé tiy chon v6i nhom (C1-Ca) alkyl

ching han nhu nhém metyl hodc nhém etyl, va q 1a 1 hoac 2.

Hop chét khéi d4u cta phuong phap san xuét 14, dugc biu dién biang cong thic
chung (2-4), ¢o thé duge san xuét tir hop chét duoc bidu difn bang cong thirc chung
(68) thong qua budc [ag] duoc mo ta dudi day, budc [d] cua phuong phéap san xuét 1
néu trén, budc [1] ctia phuong phéap san Xuat 6 néu trén, va cac budc [s] va [t] cua
phuong phép san xuét 8 néu trén.

Phuong phép san xuét tai budc [ag]

Hop chat duoc biéu dién bang cong thic chung (2-4) c6 thé dugc san xuét bang
cho phan tng hop chét dwoc biéu dién bang cong thic chung (72) vé6i hop chat duoc
biéu dién béng cong thirc chung (77) trong sy ¢ mat cua xuc tac kim loai, bazo va

dung moi tro.
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Céac vi du v& xuc tac kim loai ma cé thé dugc st dung trong phan Ung nay bao
gém xuc tac paladi, xic tac niken, xtc tac s&t, xuc tac rutheni, xdc tac platin, xic tac
rhodi va xtc tac iridi. Xic tac kim loai nhu nay c6 thé dugc sit dung & duéi dang “kim
loai”, “kim loai duogc hd tro”, “mudi kim loai chéng han nhu clorua kim loai, bromua
kim loai, iodua kim loai, nitrat kim loai, sulfat kim loai, cacbonat kim loai, oxalat kim
loai, axetat kim loai va oxit kim loai”, hodc “hop chét phtrc chéng han nhu phire olefin,
phirc phosphin, phitrc amin, phirc ammin va phtrc axetylaxetonat”. Uu tién ]a xuc tac

paladi.[0002]

Céac vi du vé xtc tic paladi bao gdm cac kim loai paladi ching han nhu paladi
den va paladi dang xép; va cac kim loai paladi duoc hd tro chéng han nhu
paladi/alumina, paladi/cacbon, paladi/silica va paladi/zeolit loai Y. Cling bao gbdm cac
mubi kim loai paladi ching han nhu paladi clorua, paladi bromua, paladi iodua va
paladi axetat. Cac vi du khac vé xtc tac paladi bao gdm paladi phirc cac hop chét
ching han nhu m-allylpaladi  clorua  dime, paladi  axetylaxetonat,
diclobis(axetonitril)paladi, diclobis(benzonitril)paladi, bis(dibenzylidenaxeton)paladi,
tris(dibenzylidenaxeton)dipaladi, tris(dibenzylidenaxeton)dipaladi (san phidm cong
cloroform), diclodiamin paladi, diclobis(triphenylphosphin)paladi,
diclobis(trixyclohexylphosphin)paladi, tetrakis(triphenylphosphin)paladi,
diclo[1,2-bis(diphenylphosphino)etan]paladi,
diclo[1,3-bis(diphenylphosphino)propan]paladi,
diclo[1,4-bis(diphenylphosphino)butan|paladi,
diclo[1,1°-bis(diphenylphosphino)ferroxen|paladi va phtrc
[(diphenylphosphino)ferroxen]diclopaladi-diclometan. Lugng xuc tac kim loai st dung
duogc chon mot cach phu hgp trong pham vi tir 0,001 dén 0,5 lan luong mol so v6i hop

chét duoc biéu dién bang cong thirc chung (72).

Cac x1c tac paladi nay co thé duogc st dung mot minh hodc két hop voi phosphin
bac ba. Cac vi du vé phosphin bac ba ma co thé duogc st dung két hop véi xuc tac
paladi bao gdm triphenylphosphin, trimetylphosphin, trietylphosphin, tributylphosphin,
tri(tert-butyl)phosphin, trixyclohexylphosphin, tri-o-tolylphosphin, trioctylphosphin,
9,9-dimetyl-4,5-bis(diphenylphosphino)xanSau do, 2-(di-tert-butylphosphino)biphenyl,
2-(dixyclohexylphosphino)biphenyl, 1,2-bis(diphenylphosphino)etan,
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1,3-bis(diphenylphosphino)propan, 1,4-bis(diphenylphosphino)butan,
1,1’-bis(diphenylphosphino)ferroxen,

(R)-(+)-2,2’-bis(diphenylphosphino)-1,1° -binaphtyl,
(S)-(-)-2,2’-bis(diphenylphosphino)-1,1°-binaphtyl va
(+)-2,2°-bis(diphenylphosphino)-1,1’-binaphtyl. Luong phosphin béc ba su dung dugc
chon mot cach phu hgp trong pham vi tir 0,5 dén 10 14n luong mol so v6i xdc tac kim

loai.

Céc vi du vé bazo ma ¢6 thé duoc st dung trong phan ting nay bao gdm bazo vO
co chéng han nhu natri hydroxit, kali hydroxit, natri cacbbnat, kali cacbonat, xesi
cacbonat, natri hydro cacbonat va kali hydro cacbonat; cac hydrua kim loai kiém
chéng han nhu natri hydrua va kali hydrua; va cac alkoxit chang han nhu natri metoxit,
natri etoxit va kali tert-butoxit. Lugng bazo dugc st dung thuong nam trong pham vi
tir khoang 1 dén 5 1an lugng mol so v6i hop chat duoc biéu dién bing cong thirc chung

(72).

Dung mbi tro duge st dung trong phan ing nay c6 thé 1a bat ky dung moi ndo ma
khong e ché phan tmg mot cach rd rét, va cac vi du bao gém Cac ruou chéng han nhu
metanol, etanol, propanol, butanol va 2-propanol; cac ete mach théng hodc mach vong
chéng han nhu dietyl ete, tetrahydrofuran, dioxan va 1,2-dimetoxyetan (DME); cac
hydrocacbon thom chéng han nhu benzen, toluen va xylen; cac hydrocacbon dugc
halogen hoa chdng han nhu metylen clorua, cloroform va cacbon tetraclorua; cac
hydrocacbon thom dugc halogen hoa ching han nhu clobenzen va diclobenzen; cac
nitril ching han nhu axetonitril; cac este chéng han nhu etyl axetat; cdc dung mdi phan
cuc chéng han nhu N,N-dimetylformamit, N,N-dimetylaxetamit, dimetyl sulfoxit va
1,3-dimetyl-2-imidazolidinon; va nudc. Mot trong s6 cac dung mdi tro nay co thé
duoc st dung mot minh, va ddng thoi hai hodc nhiéu trong s6 chung co thé dugc sir
dung dudi dang hdn hop. Lugng dung moi tro su dung khong bi giéi han cu thé mién
12 n6 du dé hoa tan cac tic nhan phan tmg, va dugc chon mdt cach phu hop trong
pham vi tir 0,5 L dén 100 L so vé6i 1 mol hop chit duogc biéu dién bﬁng cong thuc
chung (72).
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Vi phan ung nay la phan Gng ding mol cua cac hop chét, nén vé co ban ching
dugc sir dung véi luong déng mol, nhung mdt trong s6 ching c6 thé dugc s dung voi
luong du.

Nhiét d6 phan tng trong phan tng nay thuong nam trong pham vi tir khoang 0°C
dén diém soi ctia dung mai sir dung. Thoi gian phan tng thay d6i theo quy mod phan
mg, nhiét d6 phan Gmg va tuong tu, nhung vé co ban dugc chon sao cho phu hop
trong pham vi tir vai phut dén 48 gid. Phan Umg nay co thé duoc tién hanh dudi khi
quyén khi tro chang han nhu khi nito va khi agon.

Sau khi phan ing két thuc, hop chit mong mubn duogc phan 13p ra khoi hon hop
sau phan Uung bang phuong phap thong thuong. Khi cin, c6 thé sir dung phuong phap
két tinh lai, sac ky cot, v.v. dé tinh ché hop chat mong mudn. Hon hop sau phan ung c
thé dwoc st dung truc tiép trong budce tiép theo ma khong can phéan 1ap hop chit mong
muon.

Phuong phép san xuét hop chét duoc biéu dién bang cong thirc chung (2-5)

[Cong thurc hda hoc 25]

—_R"
X —_R" —\_R”
e X
o X o Hs/;@ S/_@ s/—@
M W ——> 0 A3 — 0 N
RO A l2] >—2/_ W2 [ae] >\_2/' W2

X RO A RO A

(73) (74) (75)

NH,O-R* S \_7 \ 7

®) o A3 o A3
(@] M A fo %2/‘ S

(76) (2-5)

Trong cong thirc nay, A, A%, A%, va R* gibng nhu trén, R 1a nhom (Ci-Cs) alkyl
chéng han nhu nhém metyl hoac nhom etyl, R™ 1a nhom (Cs-Ce) alkyl bac ba chéng
han nhu nhém tert-butyl hodc nhém tri-(Ci-Cs) alkylsilyl ching han nhu nhoém

trimetylsilyl, va X 1a nguyén tir halogen ching han nhu flo, clo, brom, hoéc iod.
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Hop chét khéi dau ctia phuong phap san xuét 15, dugc biéu dién bang cdng thirc
chung (2-5), ¢o thé dwoc san xuét tir hop chéit duoc bidu dién bang cong thirc chung
(73) thong qua budce [g] cua phuong phéap san xuét 4 néu trén, budc [d] cua phuong
phép san xuét 5 néu trén, budc [o] ctia phuong phap san xuét 6 néu trén, va budc [ae]

cua phuong phap san xuét 13 néu trén.
Phuong phép san xuét hop chét duoc biéu dién bang cong thirc chung (2-6)

[Cong thirc hda hoc 26]

—\ _R" — _R"
{‘@ \ 7

S
(0] A3 EE—" 3
M S [o] °>—2/> N
(74) (2-6)

Trong cong thic nay, Al, A2, va A giéng nhu trén, R 1a nhém (C1-Cy) alkyl ching
han nhu nhém metyl hodc nhém etyl, R 1a nhom (C4-Ce) alkyl bac ba chéng han nhu
nhém tert-butyl hodc nhém tri-(C1-Cs) alkylsilyl ching han nhu nhom trimetylsilyl, va

X la nguyén tr halogen chang han nhu flo, clo, brom, hodc iod.

Hop chit khoi dau cua phuong phap san xuit 16, dugc biéu dién bang cong thic
chung (2-6), ¢o thé duoc san xuét tir hop chét dugc biéu dién bang cong thitc chung

(74) thong qua bude [0] cuia phuwong phéap san xuét 6 néu trén.

Céc vi du dai dién vé hop chéat duge biéu dién bang cong thic chung (1) cua sang

ché dugc trinh bay trong cac bang tir 1 dén 8, nhung sang ché khong bi gi6i han & do.

Céc vi du cu thé vé& hop chét clia séang ché duoc trinh bay dudi ddy. Trong cac
bang dudi day, Me la viét tit cia nhom metyl, Et 1a viét tit ciia nhom etyl, i-Pr 12 viét
tat ctia nhém isopropyl, n-Pr 1a viét tit cia nhom n-propyl, c-Pr 1a viét tat cia nhom
xyclopropyl, n-Bu la viét tit ctia nhom n-butyl, i-Bu 1a viét tat cua nhom isobutyl,
¢-Bu 12 viét tt ctia nhém xyclobutyl, t-Bu 1a viét tit cia nhom tert-butyl, Ac la viét tat
cua nhom axetyl, Ph 1a viét tat ctia nhom phenyl, Bn la viét tit ctia nhom benzyl, va
TMS 1a viét tit ctia nhom trimetylsilyl. Dugc trinh bay trong ¢t “Gia tri tinh chét vat
Iy 1a diém néng chay (°C), chi sb khiic xa (np), hodc “'H-NMR”. S6 trong ngodc don
cho chi s8 khuc xa 1a nhiét d6 do (°C). Dit liéu "H-NMR duoc trinh bay trong bang 10.
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[Cong thirc héa hoc 27]

(1a)

Céc sb vi tri trong bang biéu thi cac sb duoc chi dinh trong cong thirc chung (1a).

98



49767

[Bang 1-1]
Bang 1
Gia tri
Hop chats6 | R R2 R3 R* R® | tinh chét
vat ly
1-1 H H H Et Et
1-2 H H H i-Pr Et
1-3 H H H CH>CF; Et | 167-168
1-4 H Me H Et Et
1-5 H Me H i-Pr Et
1-6 H Me H CH,CF3 Et NMR
1-7 H Me Me Et Me NMR
1-8 H Me Me 1-Pr Me
1-9 H Me Me CH.CFs | Me
1-10 H Me NH> H Me NMR
1-11 H Me NH> Et Me 78-80
1-12 H Me NH> n-Pr Me | 131-132
1-13 H Me NH; i-Pr Me | 178-180
1-14 H Me NH> CH.CF; | Me
1-15 H Me NH> Et NHMe | 97-98
1-16 H Me NH> n-Pr | NHMe | NMR
1-17 H Me NH> i-Pr | NHMe | 98-99
1-18 H Me NH; CH>CFs | NHMe | 170-171
1-19 H Me NHCOCF; Et Me 78-80
1-20 H Me NHCOCF3 i-Pr Me
1-21 H Me NHCOCF; | CH>CF3 | Me
1-22 H Me NHMe Et Me NMR
1-23 H Me NHMe i-Pr Me
1-24 H Me NHMe CH,CF; | Me
1-25 H Et H i-Pr Et
1-26 H Et H CH>CF3 Et NMR
1-27 H i-Pr H Et Et
1-28 H i-Pr H i-Pr Et
1-29 H i-Pr H CH>CF3 Et NMR
1-30 H | CHC=CH H Et Et
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[Bang 1-2]
Béang 1 (Tiép tuc)
Gia tri
Hop chatsé | R! R? R3 R R® | tinh chét
vat ly
1-31 H CH.C=CH H i-Pr Et
1-32 H CH.C=CH H CH:CF3 Et NMR
1-33 H CH>CF3 H Et Et
1-34 H CH»CF3 H i-Pr Et
1-35 H CHCF; H CHCF3 Et NMR
1-36 H CH>OCH3 H Et Et
1-37 H CH>OCH3 H i-Pr Et
1-38 H CH>OCHj3 H CHxCFs Et NMR
1-39 4-Br Me H Et Et NMR
1-40 4-Br Me H 1-Pr Et
1-41 4-Br Me H CHCF3 Et NMR
1-42 4-Br Me Me Et Et
1-43 4-Br Me Me i-Pr Et
1-44 4-Br Me Me CH,CF; Et
1-45 4-Br Me NH> Et Et
1-46 4-Br Me NH> i-Pr Et
1-47 4-Br Me NH> CH»CF3 Et
1-48 4-Me Me H Et Et
1-49 4-Me Me H i-Pr Et
1-50 4-Me Me H CH2CF3 Et
1-51 4-Me Me Me Et Me NMR
1-52 4-Me Me Me i-Pr Me
1-53 4-Me Me Me CH.CF; Me
1-54 4-Me Me NH> Et Me 170-171
1-55 4-Me Me NH> 1-Pr Me
1-56 4-Me Me NH> CHCF3 Me
1-57 4-Me Me NH> Et NHMe | 187-188
1-58 4-Et Me NH> Et Me 214-215
1-59 4-Et Me NH> i-Pr Me
1-60 4-Et Me NH> CH>CF3 Me
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[Bang 1-3]

Bang 1 (Tiép tuc)

Hop chits6| R! | R? | R? R* R® | Gi4 tri tinh chat vat ly
1-61 4-Ft |Me |[NH2| Et |NHMe NMR
1-62 5-F |[Me| H Et Me
1-63 5-F |Me| Me | Bt Me NMR
1-64 5-F {Me|NH,| Et Me 155-156
1-65 5-F {Me |NH2| n-Pr Me 110-111
1-66 5-F |[Me |NH>| Et |[NHMe NMR
1-67 5-F |Me |{NH>| n-Pr |NHMe NMR
1-68 5-Cl|Me| H Et Me
1-69 5-Cl |{Me| Me | Bt Me 143-144
1-70 5-Cl |Me |NH>| Me Me 218-221
1-71 5-Cl [Me |NH»| Et Me 176-177
1-72 5-Cl|{Me| H | i-Pr Me
1-73 5-Cl |Me | Me | i-Pr Me
1-74 5-Cl |Me |NH>| i-Pr Me 172-173
1-75 5-Cl |Me [NH>| Me |NHMe 190-191
1-76 5-Cl |Me [NH>| Et |NHMe 203-204
1-77 5-Cl |Me [NH>| i-Pr |NHMe 190-191
1-78 5-Cl | Me | NHa | CH>CF3 | NHMe
1-79 5-Cl |Me [NH2| Et | NMe
1-80 5-Cl |Me |[NH>| i-Pr | NMe» 154-156
1-81 5Br| H| H Et Et
1-82 5Br| H| H | i-Pr Et
1-83 5Br| H| H |CHCFs| Et 187-188
1-84 5-Br|Me| H Et Et 152-153
1-85 5-Br|{Me| H | i-Pr Et
1-86 5Br|{Me| H |CHxCF3| Et NMR
1-87 5-Br|Me| Me | Et Me 171-172
1-88 5-Br | Me | Me i-Pr Me
1-89 5-Br {Me | Me | CH,CF3| Me
1-90 5-Br |Me [NH,| Et Me 151-152
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102/339

[Bang 1-4]
Bang 1 (Tiép tuc)
HO]:; ghat R! R? R3 R RS Gia t1;1 ;Erll;l chat

1-91 5-Br | Me NHz i-Pr Me

1-92 5-Br | Me NH> CHxCF3 Me

1-93 5-Br | Me NH: Et NHMe

1-94 5-Br | Me NH> i-Pr NHMe

1-95 5-Br | Me NH> CH»CF3 NHMe

1-96 5-Me| H H Et Me

1-97 5-Me| H Me Et Me

1-98 5-Me| H NH> Et Me 226-227
1-99 5-Me | Me H Me Me

1-100 5-Me | Me Me Me Me

1-101 5-Me | Me NH> H Me NMR
1-102 | 5-Me | Me NH> Me Me 170-171
1-103 5-Me | Me NH> i-Pr Me 171-172
1-104 [5-Me | Me NH> n-Pr Me 188-189
1-105 5-Me | Me NH> CH>CF3 Me

1-106 |5-Me | Me H Et Me

1-107 |[5-Me| Me Me Et Me 144-145
1-108 | 5-Me| Me NH> Et Me 80-83
1-109 | 5-Me | Me | NHCOCF; Et Me 95-97
1-110 | 5-Me | Me NH> CH>CH,OCH3 Me 143-144
1-111 5-Me | Me NH> Et Et NMR
1-112 | 5-Me | Me NH> i-Pr Et

1-113 5-Me | Me NH> CH,CF3 Et

1-114 | 5-Me | Me NH> Me NHMe 165-167
1-115 5-Me | Me NH: Et NHMe 196-197
1-116 5-Me | Me NH> Et NMe:> NMR
1-117 5-Me | Me NH> n-Pr NHMe 161-162
1-118 |5-Me | Me NH2 i-Pr NHMe 172-173
1-119 | 5-Me | Me NH> CHxCF3 NHMe

1-120 | 5-Me | Me CN H Me 267-268
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[Bang 1-3]

Bang 1 (Tiép tuc)

Hop chit sb R! R? | R R* R® | Gi4 tri tinh chit vat ly
1-121 5-Me |Me | CN | Et Me 202-203
1-122 5Me | Me | CN | i-Pr Me
1-123 5-Me | Me | CN | CH,CFs| Me
1-124 5-Me Et {NH2| Et Me 79-80
1-125 5-Me Et |NH,| Et |NHMe 153-154
1-126 5-Me |n-Pr|NH,| BEt Me 157-158
1-127 5-Me |i-Pr {NH»| Et Me 216-217
1-128 5-Me |c-Pr|NH,| Et Me NMR
1-129 5-Et Me | H Me Me
1-130 5-Et Me | Me | Me Me
1-131 5-Et Me |NH>| Me Me 76
1-132 5-Et Me |NH2| Me |NHMe 98
1-133 5-Et Me | H Et Me
1-134 5-Et Me | Me | Et Me NMR
1-135 5-Et Me |NH,| Et Me 137-138
1-136 5-Et Me |NH2| FEt |NHMe 166-167
1-137 5-Et Me | H Et Me
1-138 5-Et Me | Me | Et Me
1-139 5-Et Me |NH,| i-Pr Me 80-81
1-140 5-Et Me |NH>| i-Pr |NHMe 73-74
1-141 |5-CH=CH, | Me | H Et Et NMR
1-142  |5-CH=CH» | Me | Me | Et Me
1-143 | 5-CH=CH, | Me |NH»| Et Me NMR
1-144 5-C=CH |Me | H Et Me
1-145 5-C=CH | Me | Me | Et Me
1-146 5-C=CH | Me |NH,| Et Me
1-147 5-c-Pr Me | H Et Me
1-148 5-cPr | Me | Me| BEt Me NMR
1-149 5-c-Pr Me | NH» Et Me
1-150 5-n-Pr Me | H Et Me
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[Bang 1-6]
Bang 1 (Tiép tuc)

Hop chét s6 R! R2| R? [ R*| R® |Giétritinh cht vatly
1-151 5-n-Pr Me| Me | Et | Me NMR
1-152 5-n-Pr Me |NH; | Et | Me
1-153 5-i-Pr Me| H | Et | Me
1-154 5-i-Pr Me| Me | Et | Me NMR
1-155 5-1-Pr Me |NH> | Et | Me 65-66
1-156 5-i-Pr Me | NH, | Et | NHMe 65-66
1-157 5-n-pentyl Me| Me | Et | Me NMR
1-158 5-t-Bu Me | Me | Et | Me NMR
1-159 5-CH.OH Me| H | Et | Me
1-160 5-CH,OH Me| Me | Et | Me 112-113
1-161 5-CH,OH Me |NH> | Et | Me 178-179
1-162 5-CH>OCH3 Me| H | Et | Me
1-163 5-CH2OCHs Me| Me | Et | Me 123-124
1-164 5-CH2OCHj3 Me |NH; | Et | Me NMR
1-165 5-CH,SCH3 Me| Me | Et | Me NMR
1-166 5-CH2SOCH3 Me| Me | Et | Me NMR
1-167 5-CH»SO>CHs |Me| Me | Bt | Me NMR
1-168 5-CH2SCH3 Me |NH2 | Et | Me
1-169 5-CH2SOCH3 Me |NH2 | Et | Me
1-170 5-CH>S0O,CH3 Me | NH» | Et Me
1-171 5-CH,NHCH; [Me| Me | Et | Me NMR
1-172 5-CHoN(CH3), [Me| Me | Bt | Me NMR
1-173 5-CH,N(CH2CH3), [ Me | Me | Et | Me NMR
1-174 5-CHyF Me| Me | Et | Me 109-110

1-175 5-CH2Cl Me| Me | Et | Me NMR
1-176 5-CHF» Me| H | Et | Me

1-177 5-CHF» Me| Me | Et | Me 178-179
1-178 5-CHF» Me |[NH2 | H | Me 259-260
1-179 5-CHF» Me |NHz [Me | Me 81-82
1-180 5-CHF» Me |NH2 | Et | Me 172-173
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[Bang 1-7]

Bang 1 (Tiép tuc)

Hop chitsé6| R!' |R?| R® R* R® | Gi4 tri tinh chit vét ly
1-181 | 5-CHF2 | Me | NH> i-Pr Me 205-206
1-182 | 5-CHF, | Me | NH» CH,CF3 Me
1-183 | 5-CHF2 | Me | NH» Et Et 87-88
1-184 | 5-CHF, | Me | NH; Et n-Pr NMR
1-185 | 5-CHF) | Me | NH> Et i-Pr 185-186
1-186 | 5-CHF2 | Me | NH, Et NHMe 175-176
1-187 | 5-CHF2 | Me | NH, Ac Me 195-196
1-188 | 5-CHF» |Me |[NH,| CH>C=CH Me 142-143
1-189 | 5-CHF» | Me | NH> CH>CF3 Me 184-185
1-190 | 5-CHF, |Me |NH| CH>CH=CH, Me 164-165
1-191 | 5-CHF, | Me | NH» CH,CHF Me 161-162
1-192 | 5-CHF2 | Me | NH; CH.CN Me 227-228
1-193 | 5-CHF, | Me | NH> CHa-c-Pr Me 206-207
1-194 | 5-CHF | Me | NH> CH,SCH; Me 161-162
1-195 | 5-CHF, |Me |NH2| CH>SOCH; Me 47-48
1-196 | 5-CHF2 |Me |NH>| CH>SO2CHs Me 79-80
1-197 | 5-CHF2 | Me | NH> CO:Me Me 224-225
1-198 | 5-CHF2 | Me | NH; Ph Me 187-188
1-199 | 5-CHF, | Me | NH; SO, Me Me 225-226
1-200 5-CF; |Me| Me Et Me 132-133
1-201 5-CF3 |Me | Me 1-Pr Me
1-202 5-CF; |Me | Me CH,CF3 Me
1-203 5-CF; |Me | Me Et NHMe 217-218
1-204 5-CF; |Me | NH, Me Me 108
1-205 5-CF; |Me | NH, Et Me 149-150
1-206 5-CF3; | Me | NH» i-Pr Me NMR
1-207 5-CF5; | Me | NH2 CH,CFs3 Me
1-208 5-CFs | Me | NH, | CH,C(CH3)=CH, | Me 168-169
1-209 5-CF3 |Me | NH, Me NHMe 212-213
1-210 5-CF3; | Me | NH» Et NHMe 173-174

105



49767

106/339

[Bang 1-8]
Bang 1 (Tiép tuc)

Hop chitsé| R! R?2| R® R* R® | Gié tri tinh chat vat Iy
1-211 5-CFz |[Me| NH: i-Pr NHMe - 103-104
1-212 5-CF; |Me| NH; |CH:CF;| NHMe
1-213 5-CF; |Me| NH» Et NMe;

1-214 5-CF3 |[Me| NH: i-Pr NMe» 171-173
1-215 5-CFs |Me | NH: i-Pr | NHOMe 103-105
1-216 5-CF3 |Me | NHMe Et Me 154-155
1-217 5-CF; |Me | NHMe Et NHMe 204-205
1-218 5-CF; |Me|NHMe | 1i-Pr Me

1-219 5-CF; |Me |[NHMe | 1i-Pr NHMe

1-220 5-CF3 | Me | NMe» Et Me 150-151
1-221 5-CF; | Me | NMe» Et NHMe 183-184
1-222 5-CF3 | Me | NMex 1-Pr Me

1-223 5-CF3 | Me | NMex i-Pr NHMe

1-224 5-OMe |Me H Et Me

1-225 5-OMe |Me| Me Et Me NMR
1-226 5-OMe |Me | NH: Et Me 115-118
1-227 5-OMe |Me | NH» Et NHMe 186-188
1-228 5-OMe |Me| NH» i-Pr Me 168-170
1-229 5-OMe |Me | NH: 1-Pr NHMe 159
1-230 5-OEt | Me H Et Me

1-231 5-OEt [Me| Me Et Me

1-232 5-OEt |Me| NH» Et Me

1-233 5-OEt |Me | NH» Et NHMe 232
1-234 5-0-i-Pr |Me | NH» Et Me 104-106
1-235 5-OCHF» | Me H Et Me

1-236 5-OCHF; |Me | Me Et Me

1-237 5-OCHF» | Me | NH» Et Me 140
1-238 5-OCHF> | Me | NH» i-Pr Me 121-122
1-239 5-OCHF2 | Me | NH» Et NHMe 151-153
1-240 5-OCHF> | Me | NH» i-Pr NHMe 96
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[Bang 1-9]

Bang 1 (Tiép tuc)

Hop chits6| R! R2| R R* R® | Gi4 tri tinh chit vat ly
1-241 5-OCF; |Me| H Et Et 51-52
1-242 5-OCF; |Me| H CH,CF3 Et 39-40
1-243 5-0CF; |Me| H | CH,CHF, | Et 50-51
1-244 5-OCF; |Me | Me Et Et
1-245 5-OCF; |Me | NH Et Me 87-88
1-246 5-NO> |Me | Me Et Me 174-175
1-247 5NH, |Me| Me Et Me NMR
1-248 5-NHAc |Me | Me Et Me NMR
1-249 5-SMe |Me | NH> Et Me NMR
1-250 5-SOMe | Me | NH» Et Me
1-251 | 5-SO:Me | Me | NH Et Me |
1-252 5-SEt |Me | Me Et Me NMR
1-253 5-SOEt |Me | Me Et Me
1-254 5-SOEt | Me | Me Et Me
1-255 5-SCF; |Me| H Me Et NMR
1-256 5-SCF; [Me| H Et Me 73-74
1-257 5-SCF; |Me| H Et Et NMR
1-258 5-SCF; |Me| H Et i-Pr 157-158
1-259 5-SCF; |Me| H Et n-Pr 102-103
1-260 5.SCF; |Me| H | CH>CF.CFs | Et 45-46
1-261 5.SCF; |Me| H |CH>CF.CHF,| Et NMR
1-262 5-SCF; |Me| H CH,CF3 Et NMR
1-263 5.SCF; |Me| H | CH,CHF» | Et NMR
1-264 5-SCF; |Me| H i-Pr Et 139-140
1-265 5-SCF; |Me | Me Et Me 101-102
1-266 5-SCFs |Me | Me 1-Pr Me
1-267 5-SCF; |Me | NH, Et Me
1-268 5-SCF; |Me | NH2 i-Pr Me
1-269 | 5-SOCF; |[Me| H Et Me 80-81
1-270 | 5-SOCFs {Me | H Et Et NMR

107

107/339



49767

108/339
[Bang 1-10]
Bang 1 (Tiép tuc)
Hop fhét R R | R R4 R Gid trf tinh chit
sO vat ly
1-271 5-SOCF; | Me | H | CH,CF2CF3 Et 52-53
1-272 5-SOCF3 | Me | H CH.CF; Et NMR
1-273 5-SOCF; | Me | H | CH,CHF» Et NMR
1-274 5-SOCFs | Me | H i-Pr Et 52-53
1-275 5-SOCF; | Me | Me Et Me NMR
1-276 5-SOCF3 | Me | Me i-Pr Me
1-277 5-SOCF3 | Me NH Et Me
2
1-278 5-SOCF; | Me NH i-Pr Me
2
1-279 | 5-SO,CF3 | Me | H Et Me 84-85
1-280 | 5-SOCF; | Me | H Et Et NMR
1-281 | 5-SO,CF; | Me | H | CH2CF2CF3 Bt 59-60
1-282 | 5-SO.CF; | Me | H CHCF2CHE Et NMR
2
1-283 | 5-SO,CF; | Me | H CH,CF3 Bt NMR
1-284 | 5-SO,CF3; | Me | H | CHxCHF, Et NMR
1-285 | 5-SO,CF; | Me | H i-Bu Et NMR
1-286 | 5-SO,CF; | Me | H i-Pr Bt 50-51
1-287 | 5-SO,CF; | Me | H n-Bu Bt NMR
1-288 | 5-SO,CF; | Me | H n-Pr Et NMR
1-289 | 5-SO,CF; | Me | Me Et Me NMR
1-290* | 5-SO,CF; | Me | Me Bt Me 1,5424(22,1°C)
1-291 | 5-SO,CF; | Me | Me Bt Et NMR
1-292 | 5-SO,CF; | Me | Me Et NH, 247-249
1-293 | 5-SO,CF;3 | Me | Me Bt NHAc 208-210
1-294 | 5-SO,CF; | Me | Me Bt NHMe 200-203
1-295 | 5-SO,CF;3 | Me | Me Bt NMe; 1,3568(20,0°C)
1-296 | 5-SO,CF3 | Me | Me Et NHCH,CHF> | 1,4270(21,4°C)
1-297 | 5-SO,CF; | Me | Me i-Pr Et
1-298 | 5-SO,CF3 | Me | Me | CHCF; Et NMR
1-299 | 5-SO,CF;3 | Me | Me | CH,CHF; Et 157-158
1-300 | 5-SO-CF3 | Me NH H Me 252-255
2

Ky hiéu “*” bén canh sb hop chét biéu thi dong phan Z.
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109/339
[Bang 1-11]
Béang 1 (Tiép tuc)

Hop R R | R Rt | ge | Gidtitinh chét

chat so vat ly
1-301 5-SO2CF3 Me | NH> Et Me | 1,4292(21,6°C)
1-302 5-SO,CF3; Me | NH i-Pr Me
1-303 5-SO:NMe; Me | Me Et Me
1-304 5-CHO Me | Me Et Me 190-191
1-305 5-CHO Me | NH» Et Me 242-243
1-306 5-CN Me | Me Et Me 119-120
1-307 5-COMe Me | Me Et Me
1-308 5-COH Me | Me Et Me 265-266
1-309 5-CO2Me Me | Me Et Me 162-163
1-310 5-CO2Me Me | NH» Et Me 198-199
1-311 5-COzEt Me | NH> Et Me 190-191
1-312 5-CONHMe Me | Me Et Me
1-313 5-CH=N-OMe Me | Me Et Me 176-177
1-314 5-CH(OCHs), Me | Me Et Me NMR
1-315 5-dioxan-2-yl Me | Me Et Me 92-93
1-316 5-dioxolan-2-yl Me | Me Et Me NMR
1-317 5-Ph Me | Me Et Me NMR
1-318 5-(4-F-Ph) Me | Me Et Me 168-169
1-319 5-(4-OMe-Ph) Me | Me Et Me 88-89
1-320 5-(pyridin-3-yl) Me | Me Et Me NMR
1321 |° '(I'Me'lH;pyraZ(’l'S Y Me | Me Bt | Me NMR
1-322 6-F Me H Et Et | 1,4237(24,4°C)
1-323 6-F Me H i-Pr Et | 1,4289(24,2°C)
1-324 6-F Me H | CHxCFs | Et | 1,4664(24,0°C)
1-325 6-Cl Me H Et Et | 1,4198(24,8°C)
1-326 6-Cl Me H i-Pr Et | 1,4025(24,8°C)
1-327 6-Cl Me H | CHxCFs | Et | 1,4707(24,7°C)
1-328 6-Br Me H Et Et 90-91
1-329 6-Me Me H Et Et | 1,4235(24,5°C)
1-330 6-CH=CH> Me H Et Et | 1,3319(24,5°C)
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110/339
[Bang 1-12]
Bang 1 (Tiép tuc)
Hop . ) X . ] Gi4 tri tinh
chét sb R R R R R chit vat ly
1-331 6-SEt Me H Et Et 1,4222(23,1°C)
1-332 6-SOFt Me H Et Et
1-333 6-SO,Et Me H Et Et 1,3353(24,7°C)
1-334 7-Br Me H Et Et 139-140
1-335 7-Br Me H | CH,CF3 Et 148-150
1-336 7-Me Me H Et Et 139-140
1-337 7-Me Me H | CH,CF; Et 117-118
1-338 7-Me Me H i-Pr Et NMR
1-339 4-Ft-5-Cl Me | NH: Et NHMe
1-340 4,6-di-F Me H Et Et 59-60
1-341 4,6-di-F Me H | CH.CF3 Et 64-65
1-342 5,6-di-Me Me | NHa Et Me 216-218
1-343 | 4.6-di-Cl-5-OMe | Me | NH, Et NHMe 159-161
1-344 | 4.6-di-Cl-5-OMe | Me | NH, i-Pr NHMe 177
1-345 | 4.6,7-tri-C1-5-OMe | Me | NH, i-Pr NHMe 228-229
F_ O
1-346 F><0, Me H Et Et 49-50
6
F_ Qe
1-347 X e Me H | CH.CF3 Et 61-62
6
O~
1-348 F><O, Me H | CH,CHF, Et 55-56
1-349 O“ H | Me Et Me 252-253
5
1-350 ! Me | Me Et Me 161-162
5
1-351 H Me | NH n-Bu Me
1-352 H Me | NH: i-Bu Me

Vong tron ddm mau den biéu thi lién két v6i vong benzimidazol, va so biu thi vi tri

lién két.
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111/339
[Bang 1-13]
Bang 1 (Tiép tuc)
Hop chitsé| R! R? | R® R* R® | Gia tri tinh chit vat Iy
1-353 H Me | NH> n-Bu NHMe
1-354 H Me | NH» i-Bu NHMe
1-355 4-Cl Me | NH» Et Me 198-199
1-356 4-Cl Me | NH» Et NHMe 186-187
1-357 4-CFs |[Me | NH» Et Me
1-358 4-CFs |[Me | NH» Et NHMe
1-359 4-OMe |Me | NH» Me Me 168-169
1-360 4-OMe |Me | NH» Et Me 160-161
1-361 4-OMe | Me | NH2 i-Pr Me 188-190
1-362 4-OMe | Me | NH> Me NHMe 173-174
1-363 4-OMe | Me | NH» Et NHMe 176-177
1-364 4-OMe | Me | NH» 1-Pr NHMe 185-186
1-365 5-Cl Me | NH» Me NMe» 106-108
1-366 5-1 Me | NH» Et Me
1-367 5-1 Me | NH» Et NHMe
1-368 5-Me | Me | NH; | CH,CH,OCH; | NHMe 154-155
1-369 5-Me | Me | NH> n-Bu Me 167-168
1-370 5-Me | Me | NH: i-Bu Me 170-171
1-371 5-Me |Me | NH: n-Bu NHMe
1-372 5-Me |Me | NH: i-Bu NHMe
1-373 5-Me |Me | NH> CH,CF3 Me 66-67
1-374 5-Me | Me | NH» CH2CF3 NHMe
1-375 5-Me | Me | NH» c-Pr Me
1-376 5-Me | Me | NH» c-Pr NHMe
1-377 5-c-Pr | Me | NH» Et Me
1-378 5-c-Pr | Me | NH» Et NHMe
1-379 5-OMe |Me | NH» Me NHMe 182-185
1-380 5-OMe | Me | NH» Me Me 181-182
1-381 5-OCHF: | Me | NH» Me Me
1-382 5-OCHF, | Me | NH» Me NHMe 181-182
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112/339
[Bang 1-14]
Bang 1 (Tiép tuc)
Hop chat R R | R R e | Gidtr tinh chit

sO vat ly
1-383 5-CF3 Me | NH> c-Pr Me
1-384 5-CF3 Me | NH» c-Pr NHMe
1-385 4,5-di-Me | Me | NH» Et Me
1-386 4,5-di-Me | Me | NH» Et NHMe
1-387 5-NO» Me | NH> Et Me 238-239
1-388 H Me | NH» Et Me
1-389 H Me | NH> Et NHMe
1-390 4,5-diMe | Me | NH» Et Me NMR
1-391 H Me | NH» Me Me 84-85
1-392 H Me | NH> Me NHMe 94-96
1-393 4-CF3 Me | NH> Me Me 245-246
1-394 4-CF3 Me | NH» Et Me 224-225
1-395 4-CF3 Me | NH> Me NHMe NMR
1-396 4-CF3 Me | NH> Et NHMe NMR
1-397 5-Me Me | NH, | CH,CH=CH> | NHMe 170-171
1-398 5-F Me | NH» Me NHMe NMR
1-399 5-F Me | NH» Me Me NMR
1-400 H Me | NH, Et N%e) 219-220
1-401 H Me | NH» Et NMe» NMR
1-402 5-OMe Me | NH» Me NMe» 154-156
1-403 5-CF3 Me | NH, | CH.,COMe Me NMR
1-404 5-CHEF» Me | NH> n-Pr Me
1-405 H Me | NH» n-Bu Me
1-406 5-OMe Me | NH» n-Pr Me
1-407 5-CF3 Me | NH» n-Pr Me
1-408 5-F Me | NH» i-Pr Me
1-409 5-Cl Me | NH» n-Pr Me
1-410 5-Et Me | NH» n-Pr Me
1-411 5-Br Me | NH» Me Me
1-412 5-F Me | NH» i-Pr NHMe
1-413 5-OMe Me | NH» n-Pr NHMe
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113/339

[Bang 1-15]
Bang 1 (Tiép tuc)

Hop chét sd R! R?| R’ R* R® Gié tri tinh chit vat Iy
1-414 5-Et | Me | NH» n-Pr NHMe
1-415 5-CFs | Me | NH2 n-Pr NHMe
1-416 5-Cl Me | NH» n-Pr NHMe
1-417 5-i-Pr | Me | NH» n-Pr NHMe
1-418 5-CHF, | Me | NH» n-Pr NHMe
1-419 5-i-Pr | Me | NH» i-Pr NHMe
1-420 5-CHF, | Me | NH» i-Pr NHMe
1-421 5-CHF; | Me | NH» Me NHMe
1-422 5-i-Pr | Me | NH» Me NHMe
1-423 5-Br | Me | NH> i-Pr Me
1-424 5-Br | Me | NH» n-Pr Me

[0003][Cong thirc hoa hoc 28]

Céc sb vi trf trong bang biéu thi cac sb dugc chi dinh trong cong thirc chung (1b).

(1b)
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114/339
[0004][Bang 2-1]
Béang 2
Hop chét s6 R! R2 | R R R Gid tri tinh
chat vat ly
2-1 H Me H Et OMe 109-110
2-2 H Me Me Et OH 239-241
2-3 H Me Me Et OMe 111-113
2-4 H Me Me Et OEt 80-83
2-5 H Me Me Et NMe> 136-138
2-6 H Me | NH H OMe 232-233
2-7 H Me | NI Me OMe 172-173
2-8 H Me | NH Et OMe
2-9 4-CO2Me Me Me Et OMe :
2-10 4-COMe Me | NH» Et OMe 177-178
2-11 4-COMe Me | NH» CHCFs OMe 77-78
2-12 5-Cl Me | NI H OMe 256-258
2-13 5-Cl Me | NH Et OH 277
2-14 5-Cl Me H Et OMe
2-15 5-Cl Me Me Et OMe
2-16 5-Cl Me | NH Et OMe 175-176
2-17 5-Cl Me | NH Et OFEt
2-18 5-Cl Me | NH Et NH-t-Bu 81
2-19 5-Cl Me | NH Et NMe»
2-20 5-Cl Me | NH i-Pr OH 223-225
2-21 5-Cl Me | NH i-Pr OMe 156
2-22 5-Cl Me | NH» i-Pr OEt
2-23 5-Cl Me | N i-Pr NH-t-Bu 85-87
2-24 5-Cl Me | NH> i-Pr NMe»
2-25 5-Br Me H Et OMe 119-120
2-26 5-Br Me Me Et OMe
2-27 5-Br Me | NH Et OMe
2-28 5-Me Me Me Et Me 135-138
2-29 5-Me Me Me Et CH>,COMe 169-171
2-30 5-Me Me Me Et OH 252-253
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115/339

[Bang 2-2]

Bang 2 (Tiép tuc)

Hop chdtsé| R R2 | R R R fﬁzttrvl att“f;‘
2-31 5-Me Me Me Et OMe 142-144
2-32 5-Me Me Me Et OFt 121-122
2-33 5-Me Me Me Et NMe 199-201
2-34 5-Me Me | NH, Et H 206-207
2-35 5-Me Me NH2 Et Me NMR
2-36 5-Me Me | NH» Et OMe 137-138
2-37 5-Me Me | NH: Et OFEt 108-109
2-38 5-Me Me | NH, Et O-i-Pr
2-39 5-CF; | Me H Et OEt
2-40 5-CF; | Me Me Et OEt
2-41 5-CF; | Me | NH H OMe 241-242
2-42 5-CF; | Me | NH Me OMe 170-171
2-43 5-CF; | Me | NH Et OH 121-122
2-44 5-CFs | Me | NI Et OMe 153-154
2-45 5-CF; | Me | NH Et OFEt 119-120
2-46 5-CF; | Me | NH Et O-i-Pr NMR
2-47 5-CF; | Me | NH Et OCH,CO:Me 99-100
2-48 5-CF; | Me | NH Et NHMe 153-154
2-49 5-CF; | Me | NH Et NHEt 178-179
2-50 5-CF; | Me | NH» Et NH-i-Pr 182-183
2-51 5-CF; | Me | NH Et NH-t-Bu 107-108
2-52 5-CF; | Me | NH Et NMe> NMR
2-53 5-CF3 Me | NH n-Pr OH 202-203
2-54 5-CF; | Me | NI n-Pr OMe 145-146
2-55 5-CF; | Me | NH n-Pr NHMe 178-179
2-56 5-CF; | Me | NH n-Pr NHEt 136-137
2-57 5-CF; | Me | NI n-Pr NH-i-Pr 180-181
2-58 5-CF3 | Me | NH n-Pr NH-t-Bu NMR
2-59 5-CF; | Me | NH n-Pr OEt 110-111
2-60 5-CFs | Me | NH i-Pr OH 256-257
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116/339
[Bang 2-3]
Bang 2 (Tiép tuc)
.z Gia tri tinh
Hop chat s6 R! R? R3 R* R’ chit vat I
2-61 5-CF3 Me NH> i-Pr OMe 108-109
2-62 5-CF; Me NH i-Pr OEt NMR
2-63 5-CF; Me NH i-Pr O-1-Pr NMR
2-64 5-CF; Me NH> i-Pr OCH2CO2Me 108-109
2-65 5-CFs Me NH> 1-Pr NHMe NMR
2-66 5-CF3 Me NH> i-Pr NHEt 91-92
2-67 5-CF3 Me NH> i-Pr NH-i-Pr 87-88
2-68 5-CF3 Me NH> 1-Pr NH-t-Bu 72-73
2-69 5-CF3 Me | NH» i-Pr NMe> NMR
2-70 5-CF3 Me NH> i-Pr N(Me)OMe 138-139
2-71 5-CF;3 Me NH> i-Pr SEt NMR
2-72 5-CF;3 Me NH> CHxCF3 OMe 150-151
2-73 5-CF3 Me NH: CH2CF3 OEt NMR
2-74 5-CF3 Me | NHAc Et OEt 131-132
2-75 5-SMe Me NH> Et OMe
2-76 5-SOMe Me NH Et OMe
2-77 5-SO,Me | Me NH> Et OMe 180-181
2-78 5-SMe Me | NH» CH,CF3 OMe
2-79 5-SOMe Me NH CH,CF3 OMe
2-80 5-SO-Me | Me NH CH)CF; OMe 230-231
2-81 5-SCF; Me H Et OH 195-196
2-82 5-SCF3 Me H Et OMe NMR
2-83 5-SCF3 Me H Et OEt NMR
2-84 5-SCF3 Me H Et O-n-Pr NMR
2-85 5-SCF3 Me H Et O-i-Pr NMR
2-86 5-SCF3 Me H Et O-t-Bu 85-86
2-87 5-SCF3 Me H Et OCH,C=CH 151-152
2-88 5-SCF; Me H Et NH> 233-234
2-89 5-SCF; Me H Et NHMe 169-170
2-90 5-SCF3 Me H Et NHEt 140-141
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117/339
[Bang 2-4]
Bang 2 (Tiép tuc)

Hop fhét R | R R4 R7 Gié tri tinh chét
sO vat ly
2-91 5-SCF; | Me H Et NH-i-Pr 142-143
2-92 5-SCF; | Me H Et NH-c-Pr 175-176
2-93 5-SCF; | Me 11 Et NHCH,CF; 160-161
2-94 5-SCF; | Me H Et NHCH,CHF, 162-163
2-95 5-SCF; | Me H Et NMe, 118-119
2-96 5-SCF; | Me H Et NEb 109-110
2-97 5-SCF; | Me H Et N(Me)Et 114-115
2-98 5-SCF; | Me H Et N(Me)-i-Pr 153-154
2-99 5-SCF; | Me H Et NHSO:NMe, 173-175

2-100 | 5-SCF; | Me H Et pyrrolidin-1-yl 72-73
2-101 | 5-SCF; | Me H CH,CF3 OMe 92-93
2-102 | 5-SCF; | Me | Me H OMe NMR
2-103 | 5-SCF; | Me | Me Me OMe NMR
2-104 | 5-SCF; | Me | Me Et OH 164-165
2-105 | 5-SCF; | Me | Me Et OMe 121-122
2-106* | 5-SCF; | Me | Me Et OMe NMR
2-107 | 5-SCF; | Me | Me Et OEt 106-107
2-108 | 5-SCF; | Me | Me Et NHMe 161-162
2-109 | 5-SCF; | Me | Me Et NMe, 159-160
2-110 | 5-SCF; | Me | Me i-Pr OMe NMR
2-111 | 5-SCF; | Me | Me t-Bu OMe NMR
2-112 | 5-SCF; | Me | Me CH,CF3 OMe 159-160
2113 | 5-SCF; | Me | Me | CH.CH=CH> OMe NMR
2-114 | 5-SCF; | Me | Me CH,CHF» OMe NMR
2-115 | 5-SCF; | Me | Me CH,CO-H OMe
2-116 | 5-SCF; | Me | Me Bn OMe NMR
2117 | 5-SCF; | Me | Me | CHy(4-Cl-Ph) OMe NMR
2-118 | 5-SCF; | Me | Me | CH(CH;)Ph OMe
2-119 | 5-SCFs | Me | Me CHz?gf)(“'Cl OMe NMR
2-120 | 5-SCF; | Me CHLC Et OMe 1,4963(20,1°C)
0,CH3

Ky hiéu “*” bén canh s6 hop chét biéu thi dong phén Z.
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118/339

[Bang 2-5]

Bang 2 (Tiép tuc)

Hop chétsé| R R | R R R Sﬁittr\: att“f;
2-121 5.SCF; | Me | NH» H OMe 199-200
2-122 5.SCF; | Me | NH» Me OMe 59-60
2-123 5.SCF; | Me | NH» Et OMe 46-47
2-124 5.SCF; | Me | NH» Et OFt
2-125 5.SCF; | Me | NH» i-Pr OMe
2-126 5.SCF; | Me | NH» n-Pr OMe NMR
2-127 5.SCF; | Me | NH, n-Bu OMe NMR
2-128 5.SCF; | Me | NH, n-Bu O-n-Bu 92-93
2-129 5.SCF; | Me | NH CH,CF3 OMe 145-146
2-130 5.SCF; | Me | NH» CH,CF3 OFEt
2-131 5-SCF3 Me NH> CH)CF3 NMe>
2-132 5.SCF; | Me | NH Bn OBn NMR
2-133 5.SCF; | Me | NH, Bn OMe NMR
2-134 5-SCF; | Me | NHMe H OMe NMR
2-135 5.SCF; | Me | NHMe Et OMe NMR
2-136 5.SCF; | Me | NMe, Et OMe NMR
2-137 5.SCF; | Me | OMe H OMe 224-226
2-138 5.SCF; | Me | OMe Et OMe 108-109
2-139 5.SOCF; | Me | H Et OH
2-140 5-SOCF; | Me | H Et OMe
2-141 5-SOCF; | Me | H Et OFEt
2-142 5.S0CF; | Me | H Et O-n-Pr
2-143 5.SOCF; | Me | H Et O-i-Pr
2-144 5.SOCF; | Me | H Et O-t-Bu
2-145 5.80CF; | Me | H Et OCH,C=CH
2-146 5.SOCF; | Me | H Et NH>
2-147 5.SOCF; | Me | H Et NHMe NMR
2-148 5.S0CF; | Me | H Et NHEt
2-149 5-SOCF; | Me | H Et NH-i-Pr
2-150 5-80CF; | Me | H Et NH-c-Pr
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119/339
[Bang 2-6]
Bang 2 (Tiép tuc)
Hop Gia tri,
oz R! R? R3 R* R’ tinh chat
chat s0 Ay 1o
vat ly

2-151 | 5-SOCFs | Me H Et NHCH,CF3
2-152 | 5-SOCF; | Me H Et NHCH>CHF»
2-153 | 5-SOCF; | Me H Et NMe»
2-154 | 5-SOCF; | Me H Et NEbG
2-155 | 5-SOCF; | Me H Et N(Me)Et
2-156 | 5-SOCF; | Me H Et N(Me)-i-Pr
2-157 | 5-SOCF; | Me H Et NHSO:NMe,
2-158 | 5-SOCF;3 | Me H Et pyrrolidin-1-yl
2-159 | 5-SOCF3 | Me H CHCF3 OMe NMR
2-160 | 5-SOCF; | Me Me H OMe
2-161 | 5-SOCF; | Me Me Me OMe
2-162 | 5-SOCF; | Me Me Et OH
2-163 | 5-SOCF; | Me Me Et OMe 166-167
2-164 | 5-SOCF; | Me Me Et OEt
2-165 | 5-SOCF; | Me Me Et NHMe NMR
2-166 | 5-SOCF; | Me Me Et NMe;
2-167 | 5-SOCF; | Me Me i-Pr OMe
2-168 | 5-SOCF3 | Me Me t-Bu OMe
2-169 | 5-SOCFs3 | Me Me CH»CFs OMe
2-170 | 5-SOCF3 | Me Me CH,CH=CH» OMe
2-171 | 5-SOCF; | Me Me CH,CHF; OMe
2-172 | 5-SOCF;5 | Me Me CH,CO2H OMe
2-173 | 5-SOCF3 | Me Me Bn OMe
2-174 | 5-SOCF; | Me Me CH2(4-Cl1-Ph) OMe
2-175 | 5-SOCF3 | Me Me CH(CHs)Ph OMe
2-176 | 5-SOCF3 | Me Me CHZCII){}S(“'CI' OMe
2-177 | 5-SOCF; | Me | CH2CO,CH3 Et OMe
2-178 | 5-SOCF; | Me NH» H OMe
2-179 | 5-SOCF; | Me NH» Me OMe
2-180 | 5-SOCF;3 | Me NH2 Et OMe
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[Bang 2-7]
Béng 2 (Tiép tuc)
iy Gi tri tinh
Hop chat s R! R? R3 R* R’ chit vat I
2-181 5-SOCF; | Me NH> Et OEt NMR
2-182 5-SOCF; | Me NH> i-Pr OMe
2-183 5-SOCF; | Me NH» n-Pr OMe
2-184 5-SOCF; | Me NH> n-Bu OMe
2-185 5-SOCF; | Me NH: n-Bu O-n-Bu
2-186 5-SOCF; | Me NH> CHCF3 OMe
2-187 5-SOCFs | Me NH> CH>CF3 OEt
2-188 5-SOCFs; | Me NH» CH,CF3 NMe»
2-189 5-SOCF3; | Me NH> Bn OBn
2-190 5-SOCF; | Me NH» Bn OMe
2-191 5-SOCF; | Me | NHMe H OMe
2-192 5-SOCF; | Me | NHMe Et OMe
2-193 5-SOCFs; | Me | NMe: Et OMe
2-194 5-SOCF; | Me | OMe H OMe
2-195 5-SOCFs | Me | OMe Et OMe
2-196 5-SO,CF3 | Me H Et OH
2-197 5-SO,CF3 | Me H Et OMe
2-198 5-SO,CF3 | Me H Et OEt
2-199 5-SO.CF3 | Me H Et O-n-Pr
2-200 5-SO,CF3 | Me H Et O-i-Pr
2-201 5-SO,CF3 | Me H Et O-t-Bu
2-202 5-SO,CF3 | Me H Et OCH.C=CH
2-203 5-SO,CF3 | Me H Et NH;
2-204 5-SO,CF3 | Me H Et NHMe 203-204
2-205 5-SO,CF3 | Me H Et NHEt
2-206 5-SO,CF3 | Me H Et NH-i-Pr
2-207 5-SOCF3 | Me H Et NH-c-Pr
2-208 5-SO2CF3 | Me H Et NHCH,CF3
2-209 5-SOCF3 | Me H Et NHCH>CHEF>
2-210 5-SO,CF3 | Me H Et NMe:
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121/339
[Bang 2-8]
Bang 2 (Tiép tuc)

Hop 1 2 3 4 7 rGié triﬁ

ch é;[ 6 R R R R R tlnlll ch,at
vat ly

2-211 5-SO.CF3; | Me H Et NEt
2-212 5-SO.CF3; | Me H Et N(Me)Et
2213 | 5-SO.CF; | Me H Et N(Me)-i-Pr
2-214 5-SO.CF3; | Me H Et NHSO2NMe,
2-215 | 5-SO,CF3 | Me H Et pyrrolidin-1-yl
2-216 5-SO.CF3 | Me H CH,CF; OMe NMR
2-217 5-SO,CF; | Me Me H OMe
2-218 5-SO,CF3; | Me Me Me OMe
2-219 | 5-SOCFs | Me Me Et OH 249-250
2-220 5-SO.CF3; | Me Me Et OMe 88-89
2-221 5-SO.CF; | Me Me Et OEt NMR
2-222 5-SO.CF; | Me Me Et Me 179-180
2-223 5-SO.CF3 | Me Me Et NH> 239-240
2-224 5-SO.CF3 | Me Me Et NHAc¢ 181-184
2-225 5-SO.CF3 | Me Me Et NHMe 199-200
2-226 5-SO.CF; | Me Me Et NMe:> 191-193
2-227 5-SO.CF; | Me Me Et N(Me)OMe 141-143
2-228 5-SO.CF3 | Me Me 1-Pr OMe
2-229 5-SO,CF; | Me Me 1-Pr OEt
2-230 5-SO,CF3 | Me Me t-Bu OMe
2-231 5-SO.CF; | Me Me CH)CF; OMe 186-187
2-232 5-SO,CF; | Me Me CH,CH=CH2: OMe
2-233 5-SO,CF3; | Me Me CH,CHF> OMe
2-234 5-SO,CF3; | Me Me CH>COH OMe
2-235 5-SO,CF3 | Me Me Bn OMe
2-236 | 5-SO.CF3 | Me Me CHz(4-Cl1-Ph) OMe
2-237 | 5-SO,CF3 | Me Me CH(CH3)Ph OMe
2-238 | 5-SO.CF; | Me Me CHZiIf;)(“'Cl OMe
2-239 | 5-SO.CF3 | Me | CH2CO2CH3 Et OMe
2-240 | 5-SO.CF3; | Me NH> H OMe
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122/339
[Bang 2-9]
Bang 2 (Tiép tuc)
Hop Gia tri tinh

chét s6 R R? R’ R’ R’ chat vat Iy
2-241 5-SO,CF3 Me | NH» Me OMe

2-242 5-SO2CF3 Me | N Et OMe

2-243 5-SO,CF3 Me | NH» Et OEt NMR
2-244 5-SO2CF3 Me | NH» i-Pr OMe

2-245 5-SOLCF3 Me | NH» n-Pr OMe

2-246 5-SO,CF3 Me | NH» n-Bu OMe

2-247 5-SO2CF3 Me | NH» n-Bu O-n-Bu

2-248 5-S0O,CF3 Me NH» CH)CF3 OMe

2-249 5-SO2CF3 Me | NH: CH>CF; OEt 137-138
2-250 5-SO,CF3 Me NH» CH,CF3 NMe» 207-208
2-251 5-SO2CF3 Me | NH» Bn OBn

2-252 5-SO2CF3 Me | NH» Bn OMe

2-253 5-SO,CF3 Me | NHMe H OMe

2-254 5-SO2CF3 Me | NHMe Et OMe

2-255 5-S0O2CF3 Me | NMe; Et OMe

2-256 5-SO2CF3 Me | OMe H OMe

2-257 5-SO2CF3 Me | OMe Et OMe

2-258 5-Me-6-Br Me Me Et Me 192-193
2-259 5,7-di-Br Me H Et OMe 127-128
2-260 5,7-di-Cl Me H Et OMe NMR
2-261 | 5-Me-6,7-di-Br | Me Me Et Me 221-224
2-262 H Me | NH» i-Pr OMe NMR
2-263 H Me | NH» i-Pr OH 183-184
2-264 H Me | NH» i-Pr NHEt

2-265 H Me | NH» i-Pr NEt

2-266 H Me | NH» i-Pr NHCH,CF3 188-189
2-267 H Me | NH» 1-Pr pyrrolidin-1-yl

2-268 H Me | NH» i-Pr N(Me)OMe

2-269 H Me | NH» CH,CF3 OH NMR
2-270 H Me | NH» CH>CF3 OMe NMR
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123/339
[Bang 2-10]
Bang 2 (Tiép tuc)
Hop Gié tri tinh
miss| X R|R | F R chit vat Iy
2-271 H Me | NHy | CHyCF3 NHEt
2-272 H Me | NH; | CH,CF3 NEt2
2-273 H Me | NH; | CHxCF; NHCH2CF3
2274 | H | Me | NH, | CH,CF; pyrrolidin-1-yl
2-275 H Me | NH, | CH2CF3 N(Me)OMe NMR
2-276 | 5-Me | Me | NH» Et NMe> 175-176
2-277 | 5-Me | Me | NH» Et NEt 161-162
2278 | 5-Me | Me | NIL | Et NH(thietan-3-y]) 199-200
2-279 | 5-Me | Me | NH» Et NHEt
2-280 | 5-Me | Me | NH» Et NH(1,1-dioxothietan-3-yl)
2-281 5-Me | Me | NH» Et NHCH,CF3 194-195
2-282 | 5-Me | Me | NH, | CHxCF3 OH NMR
2-283 5-Me | Me | NH2 | CH2CF; OMe NMR
2-284 | 5-Me | Me | NHx | CHxCF; NHCH,CF3
2-285 | 5-Me | Me | NH» | CHoCF; NEt NMR
2-286 | 5-Me | Me | NHx | CHxCF3 NHEt NMR
2-287 | 5-Me | Me | NHx | CHoCF3 pyrrolidin-1-yl
2-288 | 5-Me | Me | NHx | CH2CF3 N(Me)OMe NMR
2-289 | 5-CF3; | Me | NH» 1-Pr NHNH> NMR
2-290 | 5-CFs | Me | NH» Me NHEt 193-194
2-291 | 5-CF3; | Me | NII Me NH> 233-234
2-292 | 5-CF3 | Me | NH» Me OH 161-162
2-293 | 5-CF3 | Me | NH» Me OPh 69-70
2-294 | 5-CF3 | Me | NH2 Me O-c-Bu NMR
2-295 | 5-CF3 | Me | NH: Et NH-c-Pr
2-296 | 5-CF; | Me | NHa Et NHPh
2-297 | 5-CFs; | Me | NH» Et NH(4-OMePh)
2-298 | 5-CF3 | Me | NH» Et NH(4-CF5Ph)
2-299 | 5-CF; | Me | NI Et NHCH>CHCl
2-300 | 5-CF3 | Me | NII Et NHOMe
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124/339
[Bang 2-11]
Bang 2 (Tiép tuc)

Hop Gia tri tinh
chét s6 R! R | R R R’ chat vat Iy
2-301 5-CF3 | Me | NH» Et NH(thietan-3-yl)

2-302 | 5-CF3 | Me | NH» Et NHCHCEF3 NMR
2-303 | 5-CF3 | Me | NH» Et NHCH>CN

2-304 | 5-CFs; | Me | NIH» Et NHOEt NMR
2-305 | 5-CFs; | Me | NIH» Et NHO-i-Pr NMR
2-306 | 5-CFs; | Me | NH» Et NHO-n-Pr NMR
2-307 | 5-CFs | Me | NH» Et NHCH>CHE>

2-308 5-CFs | Me | NH» Et NH(3,3-difloxyclobutan) NMR
2-309 | 5-CFs; | Me | NH» Et NMe»

2-310 | 5-CF3 | Me | NH» Et NEGL NMR
2-311 5-CF; | Me | NH» Et N(Me)CH,C=CH NMR
2-312 | 5-CF3 | Me | NH» Et NH(CH>C=CH) NMR
2-313 | 5-CF; | Me | NH» Et NHOCH>CH=CHz NMR
2-314 | 5-CFs; | Me | NH» Et N(Me)Et NMR
2-315 | 5-CF3 | Me | NH> Et N(Me)-i-Pr NMR
2-316 | 5-CF3 | Me | NH> Et N(Et)-i-Pr NMR
2-317 | 5-CF3 | Me | NH> Et N(Me)OMe NMR
2-318 | 5-CF; | Me | NH» Et NH(tetrahydrofuran-3-yl)

2-319 | 5-CFs | Me | NH» Et pyrrolidin-1-yl NMR
2-320 | 5-CF3 | Me | NH> Et 3-pyrrolin-1-yl

2-321 5-CF3 | Me | NH» Et morphorin-4-yl NMR
2-322 5-CF; | Me | NH2 Et 3,3.4,4-tetraflopyrrolidin-1-yl NMR
2-323 | 5-CFs | Me | NH» Et thiazolidin-3-yl NMR
2-324 | 5-CF3 | Me | NH» Et NH(thiazol-2-yl) NMR
2-325 | 5-CF; | Me | NH» Et NHCH,CHF> NMR
2-326 | 5-CFs; | Me [ NH» Et NHNMe» NMR
2-327 5-Me | Me | NH; | CH,CF3 NHCH>CHF NMR
2-328 5-Me | Me | NH; | CH,CF3 NHCH,CHF» NMR
2-329 5-Me | Me | NH; | CH,CF3 NH-c-Pr NMR
2-330 5-Me | Me | NH» | CH,CE3 NHCH(Me)-c-Pr NMR

124



49767 125/339

[Bang 2-12]
Bang 2 (Tiép tuc)
Hop Gia tri
chit | R!' | R? | R R* R’ tinh chat
s6 vat ly
2-331 | 5-Me | Me | NH; | CH»CF3 NHCH;CH=CH: NMR
2-332 | 5-Me | Me | NH; | CH>CF3 NHCH>CH,OMe NMR
2-333 | 5-Me | Me | NH, | CHoCF3 NH-oxolane-2-one-3-yl NMR
2334 | 5-Me | Me | NH, | CH,CF3 | NH[(1R)-2-metoxy-1-metyletyl] NMR
2-335 | 5-Me | Me | NH; | CH2CF3 NHCH2CH(OMe)2 NMR
2-336 | 5-Me | Me | NH; | CH2CF3 NHOMe NMR
2-337 | 5-Me | Me | NH, | CH,CF3 NHOEt NMR
2-338 | 5-Me | Me | NH, | CH,CF3 NHOCH,CH=CH, NMR
2-339 | 5-Me | Me | NH, | CH2CF3 N(Me)Et NMR
2-340 | 5-Me | Me | NH; | CHxCF3 N(Me)-i-Pr NMR
2-341 | 5-Me | Me | NH, | CH,CF3 N(Et)-i-Pr NMR
2-342 | 5-Me | Me | NH; | CH2CF3 3,3,4,4-tetraflopyrrolidin-1-yl NMR
2-343 | 5-Me | Me | NH» | CH2CF3 N(Me)CH,C=CH NMR
2-344 | 5-Me | Me | NH; | CHCF3 N(Me)OH NMR
2-345 | 5-CF3 | Me | NH» Me N(Me)OMe NMR
2-346 | 5-Me | Me | NH» Et - N(Me)OMe NMR
[Cong thirc hoa hoc 29]
4
S N
R
6 N
7

(1c)

Céc sb vi tri trong bang biéu thi cac sd dugce chi dinh trong cong thirc chung (1c¢).
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126/339
[Bang 3-1]
Bang 3
Hop Gia tri tinh
chét s R R? R’ R? R’ Q chét vat Iy

3-1 H Me Me Et H H

3-2 H Me Me Et H Cl 116-118

3-3 H Me Me Et H | C(Me)=N-OFEt 142-143

3-4 H Me Me CH.CF3 | H H 145-146

3-5 H Me Me CHCF3 | H Cl

3-6 5-Me | Me Me H H Cl 212-213

3-7 5-Me | Me Me Et H F

3-8 5-Me | Me Me Et H Cl 133-135

3-9 5-Me | Me Me Et H OMe 130-131
3-10 5-Me | Me Me Et H OEt 153-155
3-11 5-Me | Me Me Et H SMe 87-89
3-12 5-Me | Me Me Et H SOMe 202-203
3-13 5-Me | Me Me Et H C(OEt)=CHz 90-93
3-14 5-Me | Me | CONH» Et H OEt 224-225
3-15 5-Me | Me NH> Me H | SCH(4-t-BuPh) NMR
3-16 5-Me | Me NH> Et H F 87-88
3-17 5-Me | Me NH Et H Cl 131-132
3-18 5-Me | Me NH; Et H CN 235-237
3-19 5-Me | Me NH; Et H CF; NMR
3-20 5-Me | Me NH> Et H CH>OH 134-136
3-21 5-Me | Me NH: Et H CH(OH)CH3 NMR
3-22 5-Me | Me NH: Et H | CH(OH)CH.OH NMR
3-23 5-Me | Me NH; Et H CH=CH: NMR
3-24 5-Me | Me NH> Et H C(Me)=CH» NMR
3-25 5-Me | Me NH> Et H | CH=N-NHMe 84-85
3-26 5-Me | Me NHz Et H CH=N-OMe 212-213
3-27 5-Me | Me NH> Et H SCF; 116-117
3-28 5-Me | Me NH> Et H | SCHx(4-t-BuPh) 116-117
3-29 5-Me | Me NH> Et H SMe 165-166
3-30 5-Me | Me NH> Et H SOMe
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127/339
[Bang 3-2]
Bang 3 (Tiép tuc)
Hop fhét R R R | RS 9 Gié tri tinh
sO chat vat ly

3-31 5-Me | Me | NH» | Et H SEt 119-120

3-32 5-Me | Me | NH» | Et H SOEt

3-33 5-Me | Me | NH, | Et H SO(=NH)Me NMR

2,2-di-Me-

3-34 5-Me | Me | NH» | Et H | 3-dioxolan-d-y1 NMR
2-0X0-

3-35 5-Me | Me | NH, | Et H | 3-dioxolan-4-yl NMR

3-36 5-Me | Me | NH, | Et H 1,3-dioxan-2-yl NMR

3-37 5-Me | Me | NH, | Et H 1,3-dioxolan-2-yl NMR

3-38 5-Me Me | NH; | Et H Me

3-39 sve | Me | N, | Bt | m | SMe-L2d-oxadiaz |y
ol-3-yl

3-40 5-Me | Me | NH, | Et H 1H-imidazol-2-yl | 243-244

3-41 5-Me | Me | NHy | Et | 4-Me Cl 200-201

3-42 5-Me | Me | NHy | Et | 4-Me COMe

3-43 5-Me | Me | NH | Et | 4-Me SO.Me 251-252

3-44 5-Me | Me | NH, | Et | 4-Me SO,NHMe NMR

3-45 55t | Me | NH; | Me | H SCH(4-t-BuPh) NMR

3-46 5Ft | Me | NH, | Et | 4-Me SO.Me

3-47 5t | Me | NHy | Et | 4-Me SO,NHMe NMR

3-48 5-CHF; | Me | Me | Et H SMe 201-202

3-49 5-CHF; | Me | Me | Et H SOMe

3-50 5-CHF; | Me | Me | Et H SO(=NH)Me 100-101

3-51 5-CHF; | Me | Me | Et H SO(=NMe)Me NMR

3-52 5-CHF, | Me | NH, | Et H SEt 141-142

3-53 5-CHF, | Me | NH, | Et H SOEt

3-54 5-CHF, | Me | NH, | Et H S-n-Pr NMR

3-55 5-CHF, | Me | NH, | Et H SO-n-Pr

3-56 5-CHF, | Me | NH, | Et H S-i-Pr NMR

3-57 5-CHF, | Me | NH, | Et H SO-i-Pr

3-58 5CF3 | Me |NH> | Me | H SCH,(4-t-BuPh) NMR

3-59 5-CF3; | Me | NH> | Et H SCH,(4-t-BuPh) NMR

3-60 5-CF3 | Me | NH» | Et | 4'-Br SO,NHMe 205-206
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128/339

[Bang 3-3]

Bang 3 (Tiép tuc)
Hop Gié tri tinh

chét sd R! R® R’ RS R’ Q chét vat Iy

3-61 5-CF; | Me | NH, Et 4'-Et Cl NMR
3-62 5-CF; | Me | NH» Et 4'-Et SMe NMR
3-63 5-CF; | Me | NH, Et 4'"-Et SOMe 208-209
3-64 5-CF; | Me | NH» Et 4'-Et SOMe 201-202
3-65 5-CF; | Me | NH; Et 4'-Me Cl 144-145
3-66 5-CF; | Me | NH Et 4'-Me Br 128-129
3-67 5-CF; | Me | NH; Et 4'-Me COsEt 139-140
3-68 5-CF; | Me | NH; Et 4'-Me SMe NMR
3-69 5-CF; | Me | NH Et 4'-Me SOMe NMR
3-70 5-CF; | Me | NH» Et 4'-Me SO,Me 246-247
3-71 5-CF; | Me | NH» Et 4'-Me SO,NHMe 102-103
3-72 5-CFs | Me | NH Et 4'-NH, SO,NHMe NMR
3-73 5-CF; | Me | NH; Et 4'-NHMe SO,NHMe 134-135
3-74 5-CF; | Me | NH» i-Pr H SCHx(4-t-BuPh) | NMR
3-75 5-CFs | Me | NHMe Et H SCHx(4-t-BuPh) |  NMR
3-76 5-CF; | Me | NMe, Et H SCHx(4-t-BuPh) |  NMR
3-77 | 5-OCHF, | Me | NH, Et H SO,NHMe
3-78 | 5-OCHF, | Me | NH: i-Pr H SO,NHMe
3-79 | 5-OCHF, | Me | NH; Et H SCHx(4-t-BuPh) 142
3-80 | 5-OCHF, | Me | NH» i-Pr H SCH(4-t-BuPh) | 154-157
3-81 5-SCF; | Me H Et H CN 135-136
3-82 | 5-SCF; | Me H Et H SMe 116-117
3-83 5-SCF; | Me | H Et H SOMe 202-203
3-84 | 5-SCF; | Me H | CH.CF; H CH,OH NMR
3-85 5-SCFs | Me H | CH.CFs H SEt 134-135
3-86" | 5-SCF; | Me H | CH.CF; H SEt 106-107
3-87 | 5-SCF; | Me H | CH)CF; H SOEt
3-88 5-SCF; | Me Me Me H C(Me)=N-OMe
3-890 | 5-SCF; | Me | Me Et H H 130-131
3-90 | 5-SCF; | Me | Me Et H C(Me)=N-OFEt NMR

Ky hiéu “*” bén canh sd hop chét biéu thi dong phén Z.
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129/339
[Bang 3-4]
Béang 3 (Tiép tuc)
Hop fhat Rl R | R3 R4 RS 0 Gl% tnAtmlrl
sO chat vat ly
, 13386
3.91 5-SCF; | Me | Me Et 5'-Me CO,Et 23.2°C)
3-92° 5-SCF; | Me | Me Et 5'-Me COsEt 139-141
3-93 5-SCF; | Me | Me i-Pr H | C(Me)=N-O-i-Pr | NMR
3-94 5.SCF; | Me | Me | tBu H | C(Me)=N-O-tBu| NMR
3-95 5.SCF; | Me | Me Bn H C(Me)=N-OBn NMR
3-96 5.SCF; | Me | Me | CH,CF; | H C(Me)ZI;'OCHz NMR
3
3-97 5.SCFs | Me | Me | SRCHE | CMe)™N-OCH:2 |\
2 CHF»
CH,CH= C(Me)=N-OCH,
3-98 5-SCFs | Me | Me |~ H CLCH NMR
3-99 5.SOCF; | Me | Me Et H H 104-106
3-100 | 5-SO,CF3 | Me | Me Et H H 138-140
13913
3-101 | 5-SO,CF3 | Me | Me Et H OMe (19.8°C)
3-102 | 5-SO,CF3 | Me | Me Et H SH 139-141
3-103 | 5-SO.CF3 | Me | Me Et H SMe 107-110
3-104 | 5-SO,CF3 | Me | Me Et H SOMe
3-105 | 5-SO.CFs | Me | Me Et H SCH,CF3 70-75
3-106 | 5-SO,CF3 | Me | Me Et H SOCH,CF3
3-107 | 5-SO.CF3 | Me | Me Et H SBn 170-173
3-108 | 5-SO.CF3 | Me | Me Et H | SCHy(4-OMePh) | 223-224
3-109 | 5-SO.CF3 | Me | Me Et H | SCHy(4-t-BuPh) | 186-187
3-110 | 5-SO,CFs | Me | Me Et H | SCHy(4-TMSPh) | 172-175
3-111 | 5-SO,CF3 | Me | Me Et H NH> 258-259
3-112 | 5-SO,CF3 | Me | Me Et H NHAc 189-190
3-113 | 5-SO.CF3 | Me | Me Et H NAG, NMR
3-114 5-Ph Me | H Et H Ph NMR
3-115 | 5.6-di-Me | Me | NH; Et H H 187-189
3-116 5.CFs | Me | NH, | Me H C(=S)NHEt 123-124

Ky hiéu “*” bén canh sb hop chét biéu thi dong phan Z.
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130/339

[Bang 3-5]
Bang 3 (Tiép tuc)
Hop 1 ) . \ 5 Gia tri tinh
chét s6 R R R R R Q chét vat ly
3-117 H Me | NH, | Me | H | SCHx(4-t-BuPh) NMR
3-118 H Me | NH, | Et | H | SCHy(4-t-BuPh) 98-99
3-119 | 5-OCHF, | Me | NH; | Me | H | SCHy(4-t-BuPh) | 181-182
3120 | 5-CF; | Me |NH.| Et | H Cl NMR
3.121 | 5-CFs | Me |NH»| Et | H | P(=0)(OMe), NMR
3.122 | 5-CF; | Me |NH» | Et | H | NHP(=0)(OEt) NMR
3.123 | 5Me | Me |[NH»| Et | H NHAc NMR
3124 | 5-CF; | Me |NH.| Et | H NHSO>Me 182-183
3125 | 5-CF; | Me |NH, | Me | H Qﬂ
3.126 | 5-CF3 | Me |NH.| Et | H EN%° NMR
3.127 | 5-CF; | Me |NH, | iPr | H Qﬂ
3-128 5.Me | Me |NH>| Bt | H EN?“ NMR
3-129 H Me |NH» | Ft | H Q“ NMR
o
3130 | 5-CFs | Me |NH»| Et | H EN3=° NMR
(@]
3131 | 5-CFs | Me |NH: | iPr | H Co—=°
o¥
3.132 | 5Me | Me |NH»| Et | H Co—=°
o\
3-133 H Me |NH» | Bt | H EN3=°
3.134 | 5-CF; | Me |NH, | Et | H C>—o 130-131
»

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién két.
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[Bang 3-6]

Bang 3 (Tiép tuc)

Hop chatsé| R!' [R*| R3 [R*|R’| Q |Gidtrtinh chat vatly
3-135 | 5-CF3 | Me | NH, | iPr | H | T 0=

N¥
3.136 | 5-Me | Me |NIL | Et | H | o=

n¥
3-137 H |Me|NH | Et |H | [p=°

S

S
3.138 | 5-CFs |Me | NH» | Bt | H EN3=° NMR

S
3-139 | 5-CFs |Me | NH, | iPr | H EN3=°
3.140 | 5-Me | Me |NH» | Et | H E3=°
3.141 H |Me |NH | Bt |H| G=°
3-142 5-CF3 |Me |NH, | Et | H o

3-143 5-CF3 | Me | NH» | iPr

T
ZQ.—ZQ.—ZQVZ 0.z o

3-144 5-Me |Me |[NH2 | Et | H

¢
3-145 H |Me|NH;| Et | H (Tlo

3-146 5-CF3 |Me |NH2 | Et | H | 4

N
Y
3-147 | 5-CFs |Me | NH, |iPr | H OJ;,%: °

Vong tron ddm mau den trong cdng thire cAu tao biéu thi vi tri lién két.
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[Bang 3-7]
Bang 3 (Tiép tuc)

Hop chatsé| R' |R? | R® |R*|R? Q Gié tri tinh chét vat Iy
3.148 | 5-Me |Me |NH: | Et | H 02«?“
3-149 H |Me|NH: | Et |H 0/];,«2:"

[Vle
3-150 | 5-CFs |Me |NHy | Et |[H| [ =e

wie
3-151 | 5-CF3 |Me |NH: |iPr| H| [ p=o

vie
3-152 | 5-Me |Me |NHy | Et |[H| [ p=o

vis
3-153 H [Me|NH|Et|H| Co=e

»
3-154 | 5-CF3 |Me | NH: | Et | H | N(Me)SO:Me
3-155 | 5-CF3|Me |NH, |iPr | H | N(Me)SOaMe
3-156 | 5-Me |Me |NH, | Et | H | N(Me)SOaMe
3-157 H |Me|NH, | Et | H [ N(Me)SO:Me
3-158 | 5-CF3 | Me |NH: | Et | H | N(Et)SO;Me
3-159 | 5-CF;|Me |NH, | iPr | H | N(Et)SO;Me
3-160 | 5-Me | Me |NH, | Et | H | N(Et)SO:Me
3-161 H |Me|NH | Et | H | N(EH)SO:Me
3-162 | 5-CF3|Me |NH, | Et | H | N(Me)CO;Me
3-163 | 5-CF3 | Me | NH, | iPr | H | N(Me)CO;Me
3-164 5-Me | Me | NH, | Et | H | N(Me)CO:Me

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi trf lién Kkét.
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133/339

[Bang 3-8]

Béang 3 (Tiép tuc)

Hopchitsé| R' |R*| R® |R'|R’ Q Gi4 tri tinh chét vat Iy
3-165 H |Me|NH; | Et | H| N(Me)CO:Me
3-166 | 5-CFs3 |Me |NH, | Et | H | N(Et)CO:Me
3-167 | 5-CF3 |Me |NH, |iPr | H | N(Et)CO2Me
3-168 | 5-Me |Me |NH, | Et | H | N(EH)CO:Me
3-169 H |Me|NH;|Et| H| NE)COMe
3-170 | 5-CF3 |Me |NH, | Et | H| NHCO:Me
3-171 | 5-CF3 |Me |NH, |iPr | H | NHCO:Me
3.172 | 5-Me [Me |NH, | Et | H| NHCO:Me
3-173 H |Me|NH,| Et | H| NHCO:Me
3-174 | 5-CF3;|Me |NH, | Et | H| NHCOEt
3-175 | 5-CF3 |Me |NH, |iPr| H | NHCOEt
3-176 | 5-Me |Me |NH, | Et | H| NHCOEt
3-177 H |Me|NH;| Et|H| NHCO:Et
3.178 | 5-CF3 [Me |NH2 | Et | H| N(Me)Ac
3.179 | 5-CF3 |Me |NH, |iPr| H| N(Me)Ac
3-180 | 5-Me |[Me |NH> | Et | H| N(Me)Ac
3-181 H |Me|NH,| Et |H| N(Me)Ac
3-182 | 5-CF3 |Me |NH, | Et | H| N(Et)Ac
3-183 | 5-CF; |Me |NH, |iPr| H N(Et)Ac
3-184 | 5-Me |Me |NH: | Bt | H N(Et)Ac
3-185 H |Me|NH,| Et |H| N(EbAc
3-186 | 5-CF; | Me |NH; | Bt | H | N(NH2)CO>2Me
3-187 | 5-CF3; | Me |NH; | iPr | H | N(NH2)COMe
3-188 | 5-Me | Me | NH> | Et | H | N(NH2)CO>2Me
3-189 H |Me|NH; | Et | H | N(NH2)CO:Me
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[Bang 3-9]
Bang 3 (Tiép tuc)

Hop . s 3 1 oa | s Gia tri tinh chat
chit s& R R R R R Q vat ly
3.190 | 5-CF; | Me | NH, | Bt | H %§=°
3.191 | 5-CFs; | Me | NH, | iPr | H 9,§=°
3.192 | 5-Me | Me | NH, | Et | H %,ézo
3-193 H |Me|NH, | Et| H %,g:o
3.194 | 5-CF; | Me | NH, | Et | H EN?:°
3.195 | 5-CF; | Me | NH, | iPr | H EN?:°
3-196 | 5-Me | Me | NH» | Et | H EN?:°
3-197 H |Me|NH, | Et | H EN?=°
3.198 | 5-CF; | Me | NH, | Et | H | NHC(=0)NHMe
3199 | 5-CFs | Me | NH, | iPr | H | NHC(=0)NHMe
3200 | 5-Me | Me | NH, | Et | H | NHC(=0)NHMe
3201 H | Me | NH, | Et | H | NHC(=O)NHMe
3202 | 5-CF; | Me | NH» | Bt | H NHC(=0)NMe,
3203 | 5-CF; | Me | NH, | iPr | H NHC(=0)NMe,
3004 | 5-Me | Me | NH» | Et | H NHC(=0)NMe,
3-205 H |Me|NH | Et| H NHC(=0)NMe;,
3006 | 5-CF; | Me | NH» | Et | H | N(Me)C(=0)NHMe
3007 | 5-CF; | Me | NH, | iPr | H | N(Me)C(=0)NHMe
3008 | 5-Me | Me | NH> | Et | H | N(Me)C(=0)NHMe
3-209 H | Me|NH: | Et | H | N(Me)C(=0)NHMe

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién két.
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[Bang 3-10]
Bang 3 (Tiép tuc)
Hop ) 4 Gia tri tinh

chét s6 R! R R | R R Q chét vat Iy
3-210 5-CFs | Me |NHy | Et H | N(Me)C(=O)NMe,
3-211 5-CFs | Me |NH | iPr H | N(Me)C(=O)NMe,
3-212 5-Me Me | NH; | Et H | N(Me)C(=O)NMe,
3-213 H Me |NH> | Et H | N(Me)C(=O)NMe,
3-214 5-CFs | Me |NHz | Et H | NHC(=0)CH20OMe
3-215 5-CFs | Me |NH» | iPr H | NHC(=0)CH.OMe
3-216 5-Me Me | NH | Et H | NHC(=0)CH,OMe
3-217 H Me |NH» | Et H | NHC(=0)CH.OMe
3-218 H Me | NH: | Me | 4'-Me COMe
3-219 H Me |NH:2 | Me | 4'-Me SOMe
3-220 H Me |NH: | Me | 4'-Me SO,NHMe
3-221 H Me |NH» | Et | 4'-Me COMe
3-222 H Me |NH» | Et | 4'-Me SO Me
3-223 H Me |NH, | Et | 4-Me SO;NHMe
3-224 H Me | NH: |i-Pr | 4'-Me CO2Me
3-225 H Me |NH: |i-Pr | 4'-Me SO.Me
3-226 H Me |NH; |i-Pr | 4'-Me SO,NHMe
3-227 5-Me Me | NH» | Me | 4'-Me COxMe
3-228 5-Me Me | NH: | Me | 4'-Me SOMe
3-229 5-Me Me |NH: | Me | 4'-Me SO;NHMe
3-230 5-Me Me | NH» |i-Pr | 4'-Me COMe
3-231 5-Me Me | NH: |i-Pr | 4'-Me SOMe
3-232 5-Me Me | NH: |i-Pr | 4'-Me SO, NHMe
3-233 5-OMe | Me |NH: | Me | 4'-Me CO2Me
3-234 5-OMe | Me |NH, | Me | 4'-Me SOMe
3-235 5-OMe | Me |NH> | Me | 4'-Me SO,NHMe
3-236 5-OMe | Me |NH, | Et | 4'-Me COxMe
3-237 5-OMe | Me |NH, | Et | 4'-Me SO,Me
3-238 5-OMe | Me |NH: | Et | 4'-Me SO,NHMe
3-239 5-OMe | Me |NH: |i-Pr | 4'-Me COMe
3-240 5-OMe | Me |NH> |i-Pr | 4'-Me SO,Me
3-241 5-OMe | Me |NH; |i-Pr | 4'-Me SO;NHMe
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[Bang 3-11]
Bang 3 (Tiép tuc)
Hopchitsé| R' |R*| R® |R'| R’ Q Gid tri tinh chét vat Iy

3-242 5-CHF, | Me | NH, | Me | 4'-Me | CO2Me
3-243 5-CHF, | Me | NH; | Me | 4'-Me | SO;Me
3-244 5-CHF, | Me | NHz | Me | 4'-Me | SO.NHMe
3-245 5-CHF, | Me |NH» | Et |4-Me | CO:Me
3-246 5-CHF, | Me | NH> | Et |4-Me | SO:Me
3-247 5-CHF, | Me | NH» | Et | 4'-Me | SO:NHMe
3-248 5-CHF> | Me | NHy | i-Pr | 4-Me | CO2Me
3-249 5-CHF, | Me | NH> | i-Pr | 4'-Me | SO:Me
3-250 5-CHF» | Me | NH; | i-Pr | 4'-Me | SOo.NHMe
3-251 5-CF; |Me |NHz | Me |4'-Me | COxMe
3-252 5-CF; [Me |NHz | Me | 4'-Me | SO:Me
3-253 5-CF3 |Me | NHz | Me | 4'-Me | SO.NHMe
3-254 5-CF; |Me |NHy | Et |4-Me | CO:Me
3-255 5-CF3 |Me |NHy |i-Pr | 4'-Me | COxMe
3-256 5-CF3 |Me |NH; | i-Pr | 4'-Me | SO:Me
3-257 5-CF3 | Me | NH; | i-Pr | 4'-Me | SOoONHMe

3-258 H Me | Me | Me |4-Me | COxMe
3-259 H Me | Me | Me | 4'-Me | SO:Me
3-260 H Me | Me | Me | 4'-Me | SOONHMe
3-261 H Me | Me | Et [4-Me| CO:Me
3-262 H Me| Me | Et |4'-Me| SO:Me
3-263 H Me | Me | Et | 4'-Me | SOONHMe
3-264 H Me | Me |i-Pr |4'-Me | CO:Me
3-265 H Me | Me |i-Pr|4'-Me| SO:Me
3-266 H Me | Me |i-Pr | 4'-Me | SO.NHMe

3-267 5-Me |Me | Me | Me |4-Me | CO:Me
3-268 5-Me |Me | Me | Me |4-Me | SO:Me
3-269 5-Me |Me | Me | Me | 4'-Me | SOoONHMe
3-270 5-Me |Me| Me | Et |4-Me| CO:Me
3-271 5-Me |Me| Me | Et |[4-Me| SO>Me
3-272 5-Me |Me | Me | Et | 4'-Me | SOONHMe
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[Bang 3-12]

Bang 3 (Tiép tuc)

Hopchitsd| R' |R?2|R3 | R*| R’ Q Gia tri tinh chit vat Iy
3-273 5-Me |Me | Me |i-Pr|4'-Me | COMe
3-274 5-Me |Me |Me |i-Pr|4'-Me | SOMe
3-275 5-Me |Me | Me |i-Pr | 4'-Me | SO.NHMe
3-276 5-OMe | Me | Me | Me | 4'-Me | CO2Me
3-277 5-OMe |Me | Me | Me |4'-Me | SO;Me
3-278 5-OMe | Me | Me | Me | 4'-Me | SO.NHMe
3-279 5-OMe | Me | Me | Et |4'-Me | COMe
3-280 5-OMe |Me | Me | Et [4'-Me | SO;Me
3-281 5-OMe | Me | Me | Et | 4'-Me | SOoONHMe
3-282 5-OMe | Me | Me |i-Pr | 4'-Me | CO2Me
3-283 5-OMe | Me | Me |i-Pr | 4'-Me | SO;Me
3-284 5-OMe | Me | Me | i-Pr | 4'-Me | SO.NHMe
3-285 5-CHF, | Me | Me | Me |4'-Me | CO:Me
3-286 5-CHF, | Me | Me | Me | 4'-Me | SOxMe
3-287 5-CHF, | Me | Me | Me | 4-Me | SO.NHMe
3-288 5-CHF, | Me | Me | Et |4'-Me | CO:Me
3-289 5-CHF, | Me | Me | Et |4'-Me | SO2Me
3-290 5-CHF, | Me | Me | Et | 4'-Me | SO.NHMe
3-291 5-CHF;, | Me | Me |i-Pr | 4'-Me | CO:Me
3-292 5-CHF, | Me | Me | i-Pr | 4'-Me | SO;Me
3-293 5-CHF, | Me | Me | i-Pr | 4-Me | SO.NHMe
3-294 5-CF3 |Me |Me | Me |4-Me | COxMe
3-295 5-CF3 |Me |Me | Me |4'-Me | SO;Me
3-296 5-CF3; |Me | Me | Me | 4'-Me | SO,NHMe
3-297 5-CF; |Me |Me | Et |4-Me| COxMe
3-298 5-CF3; |Me |Me| Et |4-Me| SO;Me
3-299 5-CF3 |Me |Me | Et | 4'-Me | SO.NHMe
3-300 5-CF; |Me | Me |i-Pr|4'-Me | COxMe
3-301 5-CF; |Me |Me |i-Pr|4'-Me | SOMe
3-302 5-CF; |Me | Me | i-Pr | 4'-Me | SO.NHMe

[Cong thic hoa hoc 30]

4" (MmS
_/(R)ll
\ 7/ *

(1d)

Céc sd vi tri trong bang biéu thi cac sb dugc chi dinh trong cong thirc chung (1d).

137



49767 138/339

[Bang 4-1]
Béang 4
Hop | p | R | R RS o Gié tri tinh chit vat
chat so ly
4-1 H Me | NHx | Me H COMe
4-2 H Me | NH> | Me H SO>Me
4-3 H Me | NHx | Me H SO;NHMe
4-4 H Me | NH> | Et H COMe
4-5 H Me | NH> | Et H SO,Me
4-6 H Me | NH> | Et H SO,NHMe
4-7 H Me | NHz | i-Pr H COMe
4-8 H Me | NHz | i-Pr H SO,Me
4-9 H Me | NH> | i-Pr H SO>NHMe
4-10 5-Me Me | NHx | Me H CO2Me
4-11 5-Me Me | NH> | Me H SO>Me
4-12 5-Me Me | NH> | Me H SONHMe
4-13 5-Me Me | NH, | Et H COMe
4-14 5-Me Me | NH> | Et H CONMe» 212-213
4-15 5-Me Me | NH»> | Et H SO>Me 72-73
4-16 5-Me Me | NH2 | Et H SO>NHMe NMR
4-17 5-Me Me | NHy | i-Pr H COMe
4-18 5-Me Me | NH» | i-Pr H SO-Me
4-19 5-Me Me | NH» | i-Pr H SO,NHMe
4-20 5-Me Me | NH> | Et 4'-Me Br 224-226
4-21 5-Me Me | NH> | Et 4'-Me COH
4-22 5-Me Me | NH> | Et 4'-Me COxMe 1,3869(21,0°C)
4-23 | 5-OMe | Me | NH» | Me H CO2Me
4-24 | 5-OMe | Me | NH, | Me H SO,Me
4-25 | 5-OMe | Me | NH, | Me H SO>NHMe
4-26 |5-OMe| Me |NH; | Et H CO2Me
4-27 |5-OMe| Me |NH, | Et H SO:Me
4-28 | 5-OMe | Me |NH; | Et H SONHMe
4-29 | 5-OMe | Me | NH, | i-Pr H CO,Me
4-30 | 5-OMe | Me | NH; | i-Pr H SO>Me
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[Bang 4-2]
Bang 4 (Tiép tuc)

Hop chat 5 4 Gia tri tinh
s6 R! R*| R R R Q chét vat Iy
4-31 5-OMe | Me |[NH> | i-Pr H SO>NHMe
4-32 5-CHF, | Me |NH> | Me H CO2Me
4-33 5-CHF, | Me | NH>| Me H SO,Me
4-34 5-CHF2 | Me | NH» Me H SO>NHMe
4-35 5-CHF»> | Me | NH» Et H CO:Me
4-36 5-CHF» | Me | NH» Et H SO, Me
4-37 5-CHF» | Me | NH» Et H SO>NHMe
4-38 5-CHF, | Me | NH2 | i-Pr H COMe
4-39 5-CHF, | Me | NH2 | i-Pr H SO:Me
4-40 5-CHF, | Me | NH» | i-Pr H SO:NHMe
4-41 5-CF3 | Me | NH» Me H CO2Me
4-42 5-CFs |Me |NH>| Me H SO,Me
4-43 5-CFs |Me |NH,| Me H SO:NHMe
4-44 5-CF3 | Me | NH» Et H COMe
4-45 5-CF; | Me | NH2 Et H SOMe
4-46 5-CF3 | Me | NH» Et H SO>NHMe NMR
4-47 5-CF3 |Me |NHz| 1i-Pr H CO2Me
4-48 5-CF; |Me |NH,| i-Pr H SO,Me
4-49 5-CF3 |Me |NHy | 1i-Pr H SO>NHMe 118-119
4-50 5-CF3 |Me |NH2 | 1i-Pr H SO,NMe» NMR
4-51 H Me | Me Me H COxMe
4-52 H Me | Me Me H SO,Me
4-53 H Me | Me Me H SO, NHMe
4-54 H Me | Me Et H COMe 120-121
4-55 H Me | Me Et H SO,Me
4-56 H Me | Me Et H SO;NHMe
4-57 H Me | Me 1-Pr H COMe
4-58 H Me | Me 1-Pr H SO,Me
4-59 H Me | Me i-Pr H SO,NHMe
4-60 H Me | Me | CHoCFs | H | C(Me)=N-OCH2CF3 NMR
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140/339
[Bang 4-3]
Bang 4 (Tiép tuc)

H"’E ghat R' |R|IR| R* |RS| Q |Giatritinh chét vatly
4-61 H Me | Me | CHoCF3 | H | CO:Me 133-134
4-62% H Me | Me | CHoCF3 | H| CO:Me NMR
4-63 5-Me | Me | Me Me H| COxMe
4-64 5-Me |Me | Me Me H | SO:Me
4-65 5-Me | Me | Me Me H | SOo.NHMe
4-66 5-Me | Me | Me Et H| COxMe
4-67 5-Me | Me | Me Et H SMe NMR
4-68 5-Me | Me | Me Et H| SO:Me NMR
4-69 5-Me |Me | Me Et H | SO.NHMe
4-70 5-Me | Me | Me 1-Pr H| CO:xMe
4-71 5-Me | Me | Me 1-Pr H | SOMe
4-72 5-Me | Me | Me i-Pr H | SO,NHMe
4-73 5-OMe | Me | Me Me H| COMe
4-74 5-OMe | Me | Me Me H| SO:Me
4-75 5-OMe | Me | Me Me H | SOONHMe
4-76 5-OMe | Me | Me Et H| COxMe
4-77 5-OMe | Me | Me Et H| SO;Me
4-78 5-OMe | Me | Me Et H | SOoONHMe
4-79 5-OMe | Me | Me i-Pr H| COMe
4-80 5-OMe | Me | Me i-Pr H| SO:Me
4-81 5-OMe | Me | Me i-Pr H | SOONHMe
4-82 5-CHF> | Me | Me Me H| COMe
4-83 5-CHF> | Me | Me Me H| SO:Me
4-84 5-CHF> | Me | Me Me H | SO.NHMe
4-85 5-CHF> | Me | Me Et H| COxMe
4-86 5-CHF»> | Me | Me Et H| SOMe
4-87 5-CHF, | Me | Me Et H | SO.NHMe
4-88 5-CHF> | Me | Me i-Pr H| CO:Me
4-89 5-CHF; | Me | Me i-Pr H| SO:Me
4-90 5-CHF> | Me | Me i-Pr H | SOONHMe

Ky hiéu “*” bén canh sb hop chat biéu thi dong phan Z.
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[Bang 4-4]
Bang 4 (Tiép tuc)
Hop . 5 ; A 5 Gi4 tri tinh chat
chét s& R R R R R Q vat ly
4-91 5-CF3 Me | Me Me H | COMe
4-92 5-CF; Me | Me Me H |SO:Me
4-93 5-CF3 Me | Me Me g | SONH
Me
4-94 5-CF3 Me | Me Et H |COMe
4-95 5-CF3 Me | Me Et H | SO:Me
4-96 5-CFs | Me | Me |  Et po SO
Me
4-97 5-CF3 Me | Me | i-Pr H |COMe
4-98 5-CF3 Me | Me | i-Pr H | SO:Me
4-99 5-CFs | Me | Me | i-Pr po SO
Me
4-100 | 5-SCF; | Me | Me Et H Me NMR
4-101* 5-SCF3 Me | Me Et H Me NMR
4-102 | 5-SCFs | Me | Me Et H OH 134-135
4-103 | 5-SCF; | Me | Me Et g | Octb 72-73
OMe
4-104* | 5-SCF3 | Me | Me Et o Ot NMR
OMe
4-105 | 5-SCFs | Me | Me Et |4-Me| Br 166

4-106* 5-SCF3 Me | Me Et 4'-Me Br 1,6285(24,2°C)
4-107 5-SCF3 Me | Me Et 1'-Me | COMe 112-115
4-108 5-SCF3 Me | Me Et 4'-Me | COMe | 1,3494(26,7°C)

4-109* 5-SCF3 Me | Me Et 4'-Me | COMe NMR
4-110 5-Br Me | Me | CHoCFEs COMe 129-130
4-111 5-1 Me | Me Et H |COMe NMR
4-112 | 5-SOoNH, | Me | Me Et H |COMe 177-178
4-113 | 5-SO:NMe; | Me | Me Et H | COMe NMR
4-114 6-Br Me | Me | CHxCE3 H |COMe 147-148
4-115 | 6-SO:NH, | Me | Me Et H |COMe 89-90

4-116 5,6-di-Br | Me | Me | CHxCF3 H |COMe 173-174

H
H
H
H
Z

s

4-117 5-SCFs Me | H Et SO.Et | 1,4796(20,0°C)
4-118 5-SCF3 Me | H | CH.CHE, SO,Et | 1,4029(20,1°C)
4-119 5-SCF3 Me | H | CHxCFE3 SO.Et | 1,4292(20,1°C)
4-120 5-SO,CFs | Me | H | CHCHF» SO2Et 47-48

Ky hiéu “*” bén canh s6 hop chét biéu thi dong phan
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[Bang 4-5]

Bang 4 (Tiép tuc)

Hop : ) ; A S Gia tri tinh chit

chit sd R R R R R Q vat ly

aq21 | 2SOLE el 1 CHCE | gy SO,Ft 58-59
3 3

4-122 H Me | NH, | Me | 4-Me CO,Me

4-123 H Me | NHo | Me | 4'-Me SO,Me

4-124 H Me | NH, | Me | 4-Me | SO:NHMe

4-125 H Me | NH, | Et 4'-Me CO:Me

4-126 H Me | NH, | Et 4'-Me SO,Me

4-127 H Me | NH, | Et 4'-Me | SO,NHMe

4-128 H Me | NH, | i-Pr | 4-Me CO,Me

4-129 H Me | NH, | i-Pr | 4-Me SO,Me

4-130 H Me | NH, | i-Pr | 4-Me | SONHMe

4-131 5-Me Me | NH» Me 4'-Me COxMe
4-132 5-Me | Me | NH» Me 4'-Me SO, Me
4-133 5-Me | Me | NH2 Me 4'-Me | SO;NHMe
4-134 5-Me Me | NH» Et 4'-Me SO:Me
4-135 5-Me Me | NH> Et 4'-Me | SO,NHMe
4-136 5-Me Me | NH> i-Pr 4'-Me COxMe
4-137 5-Me | Me | NH» i-Pr 4'-Me SO,Me
4-138 5-Me | Me | NH» i-Pr 4'-Me | SO,NHMe
4-139 | 5-OMe | Me | NH» Me 4'-Me COxMe
4-140 5-OMe | Me | NH» Me 4'-Me SO, Me
4-141 5-OMe | Me | NH» Me 4'-Me | SO,NHMe
4-142 | 5-OMe | Me | NH2 Et 4'-Me CO2Me
4-143 | 5-OMe | Me | NH» Et 4'-Me SO>Me
4-144 5-OMe | Me | NH» Et 4'-Me | SO,NHMe
4-145 5-OMe | Me | NH» i-Pr 4'-Me COxMe
4-146 | 5-OMe | Me | NH» i-Pr 4'-Me SO,Me
4-147 | 5-OMe | Me | NH» i-Pr 4'-Me | SO,NHMe
4-148 | 5-CHF2 | Me | NH» Me 4'-Me COoMe
4-149 | 5-CHF, | Me | NH» Me 4'-Me SOMe
4-150 | 5-CHF2 | Me | NH» Me 4'-Me | SO,NHMe
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[Bang 4-6]
Bang 4 (Tiép tuc)

Hop 1 5 4 5 Gia tri tinh
chét s6 R R R | R R Q chét vat ly
4-151 5-CHF> | Me | NH> | Et | 4-Me COMe
4-152 5-CHF, | Me | NH> | Et | 4-Me SO,Me
4-153 5-CHF, | Me | NH, | Et | 4-Me SO,NHMe
4-154 5-CHF, | Me | NH, | i-Pr | 4'-Me COMe
4-155 5-CHF, | Me | NH, | i-Pr | 4'-Me SO, Me
4-156 5-CHF2 | Me | NH, | i-Pr | 4'-Me SO,NHMe
4-157 5-CF; | Me | NH2 | Me | 4-Me COMe
4-158 5-CFs | Me | NH, | Me | 4-Me SOMe
4-159 5-CFs | Me | NH, | Me | 4'-Me SO:NHMe
4-160 5-CFz | Me | NH2 | Et | 4'-Me COMe
4-161 5-CF3 Me | NH> | Et | 4-Me SO,Me
4-162 5-CF; | Me | NH2 | Et | 4-Me SO>NHMe
4-163 5-CF; | Me | NHy | i-Pr | 4'-Me COMe
4-164 5-CF; | Me | NH; | i-Pr | 4'-Me SO;Me
4-165 5-CF3 Me | NHa | i-Pr | 4'-Me SO>NHMe
4-166 H Me | Me | Me | 4-Me COMe
4-167 H Me | Me | Me | 4-Me SO,Me
4-168 H Me | Me | Me | 4-Me SONHMe
4-169 H Me | Me Et | 4'-Me COMe
4-170 H Me | Me Et | 4'-Me SO>Me
4-171 H Me | Me Et | 4'-Me SONHMe
4-172 H Me | Me | i-Pr | 4'-Me CO2Me
4-173 H Me | Me | i-Pr | 4'-Me SO,Me
4-174 H Me | Me | i-Pr | 4'-Me SONHMe
4-175 5-Me Me | Me | Me | 4-Me COMe
4-176 5-Me Me | Me Me | 4'-Me SO,Me
4-177 5-Me Me | Me | Me | 4-Me SONHMe
4-178 5-Me Me | Me Et | 4'-Me CO2Me
4-179 5-Me Me | Me Et | 4-Me SO,Me
4-180 5-Me Me | Me Et | 4'-Me SO,NHMe
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[Bang 4-7]
Bang 4 (Tiép tuc)
Hop . 5 3 A S Gi4 tri tinh cht
chét s R R R R R Q vat ly

4-181 5-Me Me | Me | i-Pr | 4'-Me COMe
4-182 5-Me Me | Me | i-Pr | 4'-Me SO, Me
4-183 5-Me Me | Me | i-Pr | 4-Me | SO.NHMe
4-184 5-OMe | Me | Me | Me | 4'-Me COMe
4-185 5-OMe | Me | Me | Me | 4'-Me SO,Me
4-186 5-OMe | Me | Me | Me | 4'-Me | SO,NHMe
4-187 5-OMe | Me | Me Et | 4'-Me COMe
4-188 5-OMe | Me | Me Et | 4'-Me SO>Me
4-189 5-OMe | Me | Me Et | 4-Me | SO.NHMe
4-190 5-OMe | Me | Me | i-Pr | 4'-Me COMe
4-191 5-OMe | Me | Me | i-Pr | 4'-Me SO-Me
4-192 5-OMe | Me | Me | i-Pr | 4-Me | SO,NHMe
4-193 5-CHF> | Me | Me | Me | 4'-Me COMe
4-194 5-CHF, | Me | Me | Me | 4-Me SO-Me
4-195 5-CHF, | Me | Me | Me | 4-Me | SO:NHMe
4-196 5-CHF, | Me | Me Et | 4'-Me CO,Me
4-197 5-CHF, | Me | Me Et | 4'-Me SO>Me
4-198 5-CHF, | Me | Me Et | 4'-Me | SO.NHMe
4-199 5-CHF, | Me | Me | i-Pr | 4-Me | CO2Me
4-200 5-CHF, | Me | Me | i-Pr | 4-Me SO:Me
4-201 5-CHF, | Me | Me | i-Pr | 4-Me | SO.NHMe
4-202 5-CF3 Me | Me | Me | 4'-Me COMe
4-203 5-CF3 Me | Me | Me | 4'-Me SO:Me
4-204 5-CF3 Me | Me | Me | 4-Me | SO:NHMe
4-205 5-CF3 Me | Me | Et | 4-Me COMe
4-206 5-CF3 Me | Me Et | 4'-Me SO>Me
4-207 5-CF3 Me | Me Et | 4'-Me | SO.NHMe
4-208 5-CF3 Me | Me | i-Pr | 4'-Me CO2Me
4-209 5-CF3 Me | Me | i-Pr | 4'-Me SO,Me
4-210 5-CF3 Me | Me | i-Pr | 4-Me | SO.NHMe
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[Bang 4-8]
Bang 4 (Tiép tuc)
Hop chét

<& R! |R?| R} R |RS| Q |Giatritinh chatvatly
4211 H |Me|NH:| Me f€=°
4212 H |Me|NH2| Et EN?=°
4-213 H |Me|NHy| i-Pr L

4-214 5-Me |[Me |NH2| Me

4-215 5-Me | Me | NH» Et

4-216 5-Me |Me |NH2| i-Pr

4-217 5-OMe |Me |NH,| Me

4-218 5-OMe | Me | NH» Et

amJ A== = = I < < R = = (= = [« s B« == R == [« = = == A=
Y

4-219 | 5-OMe |Me |NH| i-Pr Q=°
4-220 | 5-CHF2 |Me |[NH2| Me ENE=°
4221 |5-CHF2 |Me|NHz| Et Q“
4-222 | 5-CHF» |Me |NH2| i-Pr EN?“
4223 | 5-CF3; |Me |NH2| Me f%w
4-224 | 5-CF3; |Me |NHy| Et ENE=°
4225 | 5-CF3; |Me|NH2| i-Pr EN?“
4-226 H |Me|NH,| Me |H fN?:°

Vong tron ddm mau den trong cdng thirc chu tao biéu thi vi tri lién Kkét.
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Bang 4 (Tiép tuc)

49767

146/339

Hop chét sd

Rl

R3

R4

RS

Gia tri tinh chét vat Iy

4-227

H

NH>

Et

4-228

H

NH>

1-Pr

4-229

5-Me

Me

NH>

4-230

Me

NH»

Et

4-231

5-Me

Me

NH>

1-Pr

4-232

5-OMe

NH>

4-233

5-OMe

NH2

Et

4-234

5-OMe

NH>

1-Pr

4-235

5-CHF»

NH»>

4-236

5-CHF»

NH>

Et

4-237

5-CHE»

NH>

1-Pr

4-238

5-CF3

Me

NH»

4-239

5-CF3

Me

NH>

Et

4-240

5-CF3

Me

NH>

1-Pr

4-241

H

Me

NH>

Me

H

O
(oo
»

4-242

H

Me

NH>

Et

H

O,
(oo
»

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién Kkét.
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[Bang 4-10]
Bang 4 (Tiép tuc)
Hop chatsé | R! | R?| R R |R’| Q |Giatrtinh chatvatly
(@]
4-243 H |Me|NH| ipr |1 |G
0¥
4.244 5-Me |Me|NHL,| Me |H [N:F°
(@]
4-245 sMe |Me|NH,| Bt |H|CZ>=°
O¥
4-246 5Me | Me|NH,| i-Pr |H EN3=°
o
4247 | 5-OMe |Me |NIL| Me |H EN3=°
(e}
4248 5.0Me |Me |NI,| Et |H EN3=°
O
4249 | 5-OMe | Me |NH, | i-Pr |H EN3=°
(o]
4250 | 5-CHF, |Me |NH2| Me |H [Nf'=°
O
4251 | 5-CHF, |Me |NH.| Et |H EN3=°
(e}
4252 | 5-CHF, |Me |NH»| i-Pr |H EN3=°
(@]
4-253 5.CF; |Me|NH.| Me |H EN:F°
(e}
4254 5.CFs | Me |NH| Et | H|Go=°
O¥
4-255 5.CFs |Me|NH,| i-Pr |H EN3=°
S
4-256 H |Me|NI| Me |H EN:=°
S
4257 H |Me|NHL| Et |H EN3'=°
S
4258 H | Me|NHL| i-Pr |H EN3=°

Vong tron ddm mau den trong cdng thirc ciu tao biéu thi vi tri lién Kkét.
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[Bang 4-11]

Bang 4 (Tiép tuc)

HO]Z ghét R! R2 | R3 R4 RS Q Gia tri tinh chét vat ly
4259 | 5Me |Me|NH| Me |H Ef.f‘:°
4260 | 5-Me |Me|NH»| Et |H Ef.f:°
4261 | 5Me |Me|NH»| iPr |H E§3=°
4262 | 5-OMe |Me |NHy| Me |H E§3=°
4263 |5-OMe |[Me|NH,| Et |H Eig=°
4264 | 5-OMe |Me|NH| i-Pr |H Ef.f:°
4-265 |5-CHF, |Me |NH,| Me |H Ef,3= °
4266 |S5-CHF; |Me |NH,| Et |H Ef,:= ©
4267 | 5-CHF: |Me |NHy| i-Pr |H Eif:°
4-268 | 5-CF; |Me|NH,| Me |H Eif:°
4269 | 5-CF; |Me|NH»| Et |H Eif= °
4270 | 5-CF; |Me|NH;| i-Pr |H Ei3=°
4-271 H |Me|NH,| Me |H Ef.f:°
4-272 H |Me|NH,| Et |H E:f‘=°
4273 H |Me|NH| ipr |H| T

4074 | 5Me |Me | NH,| Me |H |G

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi trf lién két.
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[Bang 4-12]
Bang 4 (Tiép tuc)
HOp Ché-t 1 2 3 4 5 ., . , A A ,
% R R | R R R Q Gié tri tinh chat véat ly
S
4275 | 5Me |Me|NH,| Et |H EN:=°
S
4276 | 5-Me |Me|NH2| i-Pr |H EN3=°
S
4277 | 5-OMe |Me |NH»| Me |H ENE=°
S
4278 | 5-OMe |Me |NH.| Et |H E.f=°
S
4279 | 5-OMe | Me |NH2| i-Pr | H EN3=°
S
4280 | 5-CHF, |Me |NH2| Me |H EN3=°
S
4281 | 5-CHF,|Me |NH»| Et |H EN3=°
S
4282 | 5-CHF, |Me |NH»| i-Pr |H EN?—°
S
4283 | 5-CF; |Me|NH2| Me |H EN3‘=°
S
4284 | 5-CF; |Me|NH»| FEt |H EN3=°
S
4285 | 5-CF; |Me|NH»| i-Pr |H EN3=°
Me
4-286 H |Me|NH| Me |H|Cp—o
vie
4-287 H |Me|NI| Et |H|Cp=e
L=
4-288 H |Me|NH| i-Pr |H|C o
»

Vong tron ddm mau den trong cong thuc cAu tao biéu thi vi tri lién Kkét.
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[Bang 4-13]
Bang 4 (Tiép tuc)
H‘-’f; ghat R |R| R | R* |RS| Q |Giatritinh chétvatly

4280 | 5-Me |Me |NH,| Me |H|C o

4-290 5-Me | Me | NH Et H | >=o

4-291 5-Me |Me|NHy| i-Pr |H | >=°

4292 | 5-OMe |Me |NH,| Me |H|C—o

4293 | 5-OMe |Me |NH,| Et |H|C—o

4294 | 5-OMe |Me |NH,| i-Pr |H|C o

4-295 | 5-CHF, |Me |[NH,| Me |H E:f“—°

4296 |5-CHF, |Me|NHy| Bt |H|Co—o

4297 | 5-CHF: |Me |NH| i-Pr |H | o=

4298 | 5-CF3; |Me|NH2| Me |H | >=o

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién Kkét.
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[Bang 4-14]
Bang 4 (Tiép tuc)
qu ghat R |R2| R®| R* |R°| Q |Giétrtinhchétvatly

4299 | 5.-CFs |Me |NIL| Bt |H| [ >=o

4300 | 5-CFs |Me |NH,| i-Pr |H | >=o

»
4-301 H |Me|NH| Me |H O/‘;Q“

o Z >
o

4-302 H Me | NH> Et H i,

¥

4-303 H Me |[NH2| i-Pr | H

O,

4-304 5-Me |Me |NH:| Me H

O,

rz:)r
o

4-305 5-Me | Me | NH2 Et H

O,

.,Z S
o

4-306 5-Me |Me |NH>| i-Pr | H

()
.,Z >
o

.,Z S
o

4-307 5-OMe |Me |[NH2| Me H

O,

4-308 5-OMe | Me | NI Et H

(@)
.,Z >
o

4-309 5-OMe |[Me |[NH,| i-Pr | H

O,

.,Z S
o

4-310 | 5-CHF> |[Me |NH2| Me H

(@)
.,Z S
o

Y

4-311 | 5-CHF> | Me | NH2 Et H

(o]
z

rz:>r
o

4-312 | 5-CHF; [Me |[NH,| i-Pr | H

O,

¥

4-313 5-CF3 |Me |[NH,| Me H

(@)

Y
Vong tron ddm mau den trong cong thirc ciu tao biéu thi vi tri lién két.
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[Bang 4-15]
Bang 4 (Tiép tuc)
cl%(?;é R' |R?| R} R* |RS| Q |Gi4tritinh chat vatly
4-314 | 5-CF; |Me|NH2| Et |H 0/1;“2: °
4-315 | 5-CFs |Me|NH»| i-Pr |H OJ;Q: °
0\
4316 | H |Me|NH.| Me |H 0):N3=°
o
4317 | H |Me|NH:| Et |H oime
o]
4318 | H |Me|NH,| iPr |H o//ENf:°
o]
4319 | 5Me |Me|NH.| Me |H O//ENf“
o
4-320 | 5-Me |Me|NH.| Et |H Ox/ENfﬂ
o]
4321 | 5-Me |Me|NH,| i-Pr |H OJ;N3=°
o]
4-322 | 5-OMe |Me |NH2| Me |H OJ;Nf“
O
4323 | 5-OMe |Me |[NH,| Et | H O£Nf=°
o]
4-324 | 5-OMe |Me |NH,| i-Pr |H O£Nf=°
o]
4-325 |5-CHF, |Me |NH.| Me |H OJ;Nf:°
O,
4-326 |5-CHF,|Me|NH,| Et |H OJ;N3=°
o]
4-327 |5-CHF, |Me |NHy| i-Pr |H o//[Nf:"
o]
4-328 | 5-CF; |Me|NH.| Me |H OJ;N:F°
o]
4-329 | 5-CF3; |Me|NH,| Et |H OJ;N3=°
o]
4330 | 5-CFs |Me|NHy| i-Pr |H OJ;N3=°

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién két.
[Cong thirc héa hoc 31]
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(1e)
Céc sb vi tri trong bang biéu thi cac s6 dugc chi dinh trong cong thirc chung (1e).

[Bang 5-1]

Bang 5
£, A 1 ) 4| o5 Gia tri tinh chat
Hop chatso | R R2| R* | R* |R Q vatly
5-1 H Me |NH, | Me | H| CO:Me
5-2 H Me |NH> | Me | H| SO:Me
5-3 H Me | NHz | Me | H | SO.NHMe
5-4 H Me |[NH> | Et | H| CO:Me
5-5 H Me |NH, | Et | H| SO:Me
5-6 H Me | NH> | Et | H | SOoONHMe
5-7 H Me |NH; |i-Pr| H| CO:;Me
5-8 H Me |[NH: | i-Pr | H| SO;Me
5-9 H Me | NH» | i-Pr | H | SO.NHMe
5-10 5-Me |Me |NH, | Me | H| CO:;Me
5-11 5-Me |Me |[NHx | Me | H| SO:Me
5-12 5-Me |Me | NH, | Me | H | SO.NHMe
5-13 5-Me |Me |NH>| Et | H Cl 130-131
5-14 5-Me |Me |NH:| Et | H| CO:Me
5-15 5-Me |Me |NH>| Et | H SMe 133-134
5-16 5-Me |Me |NH,| Et | H| SO:Me 181-182
5-17 5-Me |Me |NH, | Et | H | SOoLNHMe
5-18 5-Me |Me |NH; |i-Pr| H| CO;Me
5-19 5-Me |Me |NH; |i-Pr| H| SO:Me
5-20 5-Me | Me | NH; | i-Pr | H | SOONHMe
5-21 5-OMe |Me |[NH2 | Me | H| COxMe
5-22 5-OMe |Me |NH, | Me | H| SO:Me
5-23 5-OMe | Me | NH; | Me | H | SOONHMe
5-24 5-OMe |Me |[NH, | Et | H| CO:Me
5-25 5-OMe |Me |[NH2 | Et | H| SO;Me
5-26 5-OMe |Me |NH» | Et | H | SO.NHMe
5-27 5-OMe |Me | NH; |i-Pr | H | COxMe
5-28 5-OMe |Me |NH; |i-Pr| H| SO;Me
5-29 5-OMe | Me | NH: | i-Pr | H | SO.NHMe
5-30 5-CHF> |[Me |[NH, | Me | H| CO;Me
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[Bang 5-2]
Bang 5 (Tiép tuc)
I Gia tri tinh chat

Hop chatso| R! R2| R® | R* |RS Q vt ly
5-31 5-CHF, |Me |NH, | Me | H | SO:;Me
5-32 5-CHF, | Me | NH; | Me | H | SO.NHMe
5-33 5-CHF> |[Me |[NH, | Et | H| CO2Me
5-34 5-CHF, |Me |NH, | Et | H| SO;Me
5-35 5-CHF; | Me | NH2 | Et | H | SO.NHMe
5-36 5-CHF; | Me | NH; |i-Pr | H | CO:Me
5-37 5-CHF> |[Me | NH; |i-Pr | H | SO:Me
5-38 5-CHF, | Me | NH; | i-Pr | H | SO.ONHMe
5-39 5-CF3 |Me |[NH2 | Me | H| CO;Me
5-40 5-CF; |Me |NH2 | Me | H| SO;Me
5-41 5-CF; |Me |NH; | Me | H | SO.NHMe
5-42 5-CF3 |Me |NH, | Et | H| CO;Me
5-43 5-CF3 |Me |NHz | Et | H| SO:Me
5-44 5-CF3 |Me |NH: | Et | H | SOONHMe
5-45 5-CF3 |Me |NH, |i-Pr| H| CO:Me
5-46 5-CF3 |Me |NH; |i-Pr | H | SO:Me
5-47 5-CF3 |Me |NH; | i-Pr | H | SO.NHMe
5-48 H Me| Me | Me | H| CO:Me
5-49 H Me | Me | Me | H| SO:;Me
5-50 H Me | Me | Me | H | SO.NHMe
5-51 H Me| Me | Et | H| CO:Me
5-52 H Me| Me | Et | H| SO:Me
5-53 H Me | Me | Et | H | SO.NHMe
5-54 H Me | Me |i-Pr| H| CO:Me
5-55 H Me | Me |i-Pr| H| SO:Me
5-56 H Me | Me |i-Pr| H | SO.NHMe
5-57 5-Me [Me| Me |Me | H| CO:;Me
5-58 5-Me |[Me| Me | Me | H| SO:Me
5-59 5-Me |Me | Me | Me | H | SO.NHMe
5-60 5-Me |Me| Me | Et | H| COxMe

154



49767

[Bang 5-3]
Bang 5 (Tiép tuc)
Hop chat 3 4 Gia tri tinh
5O R R* | R R* | RO Q chét vat ly

5-61 5-Me Me | Me | Et | H SO,Me 183-184
5-62 5-Me Me | Me | Et | H SO, NHMe
5-63 5-Me Me | Me | i-Pr | H COMe
5-64 5-Me Me | Me | i-Pr | H SO:Me
5-65 5-Me Me | Me | i-Pr | H SO,NHMe
5-66 5-OMe Me | Me | Me | H CO2Me
5-67 5-OMe Me | Me | Me | H SO,Me
5-68 5-OMe Me | Me | Me | H SO,NHMe
5-69 5-OMe Me | Me | Et | H CO,Me
5-70 5-OMe Me | Me | Et | H SO,Me
5-71 5-OMe Me | Me | Et | H SONHMe
5-72 5-OMe Me | Me | i-Pr | H COMe
5-73 5-OMe Me | Me | i-Pr | H SO>Me
5-74 5-OMe Me | Me | i-Pr | H SO,NHMe
5-75 5-CHF» Me | Me | Me | H CO,Me
5-76 5-CHF» Me | Me | Me | H SO,Me
5-77 5-CHF» Me | Me | Me | H SO, NHMe
5-78 5-CHF» Me | Me | Et | H COMe
5-79 5-CHF» Me | Me | Et | H SO,Me
5-80 5-CHF» Me | Me | Et | H SO:NHMe
5-81 5-CHF> Me | Me | i-Pr | H COMe
5-82 5-CHF» Me | Me | i-Pr | H SO,Me
5-83 5-CHF, Me | Me | i-Pr | H SO;NHMe
5-84 5-CF3 Me | Me | Me | H CO2Me
5-85 5-CF3 Me | Me | Me | H SO,Me
5-86 5-CF3 Me | Me | Me | H SO,NHMe
5-87 5-CF3 Me | Me | Et | H CO2Me
5-88 5-CF3 Me | Me | Et | H SO:Me
5-89 5-CF3 Me | Me | Et | H SO,NHMe
5-90 5-CF3 Me | Me | i-Pr | H CO2Me
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156/339
[Bang 5-4]
Bang 5 (Tiép tuc)
P Gia tri
H‘”’; ghat Rl | R|R | R RS Q tinh chat
vat ly
5-91 5-CF3 Me | Me i-Pr H SO,Me
5-92 5-CF3 Me | Me i-Pr H SO,NHMe
5-93 5-SCF3 | Me | Me Me H C(Me)=N-OMe | 141-143
5-94 5-SCF3 | Me | Me Et H SEt 113-115
5-95 5-SCF; | Me | H Et H COH 240-246
5-96 5-SCFs | Me | H Et H COMe 178-180
5-97 5-SCF; | Me | H Et H CONHMe 187-190
5-98 5-SCF; | Me | H Et H CONMe, 172-175
5-99 5-SCFs | Me | H | CH:CF3 H COMe 149-152
5-100 | 5-SO,CF3 | Me | H | CH2CF3 H COMe 155-160
5-101 H Me | NH» Me 6'-Me COMe
5-102 H Me | NH» Me 6'-Me SO,Me
5-103 H Me | NH» Me 6'-Me SO,NHMe
5-104 H Me | NH» Et 6'-Me CO2Me
5-105 H Me | NH» Et 6'-Me SO,Me
5-106 H Me | NH» Et 6'-Me SO,NHMe
5-107 H Me | NH» i-Pr 6'-Me COMe
5-108 H Me | NH» i-Pr 6'-Me SO,Me
5-109 H Me | NH» i-Pr 6'-Me SO,NHMe
5-110 5-Me Me | NH» Me 6'-Me CO:Me
5-111 5-Me Me | NH» Me 6'-Me SO>Me
5-112 5-Me Me | NH» Me 6'-Me SO,NHMe
5-113 5-Me Me | NH» Et 6'-Me COxMe
5-114 5-Me Me | NH» Et 6'-Me SO,Me
5-115 5-Me Me | NH» Et 6'-Me SO;NHMe
5-116 5-Me Me | NH» 1-Pr 6'-Me COMe
5-117 5-Me Me | NH» i-Pr 6'-Me SO:Me
5-118 5-Me Me | NH» i-Pr 6'-Me SO,NHMe
5-119 5-OMe | Me | NH; Me 6'-Me CO2Me
5-120 5-OMe | Me | NH» Me 6'-Me SO>Me
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[Bang 5-5]

Bang 5 (Tiép tuc)

Hopchitsb| R' |R*| R® |[R*| R’ Q Gi4 tri tinh chét vat ly
5-121 5-OMe | Me | NH> | Me | 6'-Me | SO.NHMe
5-122 5-OMe |Me | NH» | Et |6'-Me | CO:Me
5-123 5-OMe |Me |NH> | Et |6'-Me | SOMe
5-124 5-OMe | Me | NH» | Et | 6'-Me | SO.NHMe
5-125 5-OMe | Me | NH; | i-Pr | 6'-Me | CO2Me
5-126 5-OMe | Me | NH; | i-Pr | 6'-Me | SO;Me
5-127 5-OMe | Me | NH» | i-Pr | 6'-Me | SO.NHMe
5-128 5-CHF> | Me | NH, | Me | 6'-Me | CO2Me
5-129 5-CHF> | Me | NHz | Me | 6'-Me | SOMe
5-130 5-CHF, | Me | NHz | Me | 6'-Me | SO.NHMe
5-131 5-CHF> |Me | NHz | Et | 6'-Me | COMe
5-132 5-CHF,> | Me | NH, | Et | 6'-Me | SO:Me
5-133 5-CHF, | Me | NH, | Et | 6'-Me | SOoONHMe
5-134 5-CHF, | Me | NH; | i-Pr | 6'-Me | CO;Me
5-135 5-CHF> | Me | NH; | i-Pr | 6'-Me | SO2Me
5-136 5-CHF, | Me | NH; | i-Pr | 6'-Me | SOoNHMe
5-137 5-CF3; |Me |NHz | Me | 6'-Me | CO;Me
5-138 5-CF; |Me |NH; | Me | 6'-Me | SO:Me
5-139 5-CF3 |Me | NHz | Me | 6'-Me | SO,NHMe
5-140 5-CF; |Me |NH; | Et |6'-Me | CO;Me
5-141 5-CF; |Me |NH2 | Et |6'-Me | SO2Me
5-142 5-CF; |Me |NH; | Et | 6'-Me | SO.NHMe
5-143 5-CF3 |Me |NH; |i-Pr|6'-Me | CO;Me
5-144 5-CF; |Me |NH; |i-Pr | 6'-Me | SO2Me
5-145 5-CF; |Me |NH; |i-Pr | 6'-Me | SO.NHMe

5-146 H Me | Me | Me | 6'-Me | CO:Me
5-147 H Me | Me | Me | 6'-Me | SO:Me
5-148 H Me | Me | Me | 6'-Me | SOoONHMe
5-149 H Me | Me | Et |6'-Me| CO:Me
5-150 H Me | Me | Et |6'-Me| SO:Me
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158/339

[Bang 5-6]

Bang 5 (Tiép tuc)

Hopchits| R' |R*>|R¥® | R*| R’ Q Gi4 tri tinh chit vat Iy
5-151 H Me | Me | Et | 6'-Me | SOONHMe
5-152 H Me | Me | i-Pr | 6'-Me | CO:Me
5-153 H Me | Me | i-Pr | 6'-Me | SO:Me
5-154 H Me | Me | i-Pr | 6'-Me | SOONHMe
5-155 5-Me |Me |Me | Me | 6'-Me | CO2Me
5-156 5-Me |Me | Me | Me | 6'-Me | SO:Me
5-157 5-Me |Me | Me | Me | 6'-Me | SO.NHMe
5-158 5-Me |Me |Me | Et |6'-Me| CO:Me
5-159 5-Me |[Me |Me| Et |6'-Me| SO;Me
5-160 5-Me |Me |Me | Et | 6'-Me | SO.NHMe
5-161 5-Me |Me | Me |i-Pr|6'-Me | COxMe
5-162 5-Me |Me | Me |i-Pr|6'-Me| SO:Me
5-163 5-Me |Me | Me | i-Pr | 6'-Me | SO.LNHMe
5-164 5-OMe |Me | Me | Me | 6'-Me | CO;Me
5-165 5-OMe |Me | Me | Me | 6'-Me | SO:Me
5-166 5-OMe | Me | Me | Me | 6'-Me | SOoONHMe
5-167 5-OMe |Me | Me | Et |6'-Me| CO2Me
5-168 5-OMe |Me [Me | Et |6'-Me| SO)Me
5-169 5-OMe | Me | Me | Et | 6'-Me | SOoONHMe
5-170 5-OMe |Me | Me |i-Pr | 6'-Me | CO:Me
5-171 5-OMe | Me | Me | i-Pr | 6'-Me | SO:Me
5-172 5-OMe | Me | Me | i-Pr | 6'-Me | SOoONHMe
5-173 5-CHF> | Me | Me | Me | 6'-Me | CO:Me
5-174 5-CHF, | Me | Me | Me | 6'-Me | SO-Me
5-175 5-CHF, | Me | Me | Me | 6'-Me | SO.NHMe
5-176 5-CHF, | Me |Me | Et |6'-Me | COxMe
5-177 5-CHF, |Me |Me | Et |6'-Me | SO:Me
5-178 5-CHF> | Me | Me | Et | 6'-Me | SO.NHMe
5-179 5-CHF, | Me | Me |i-Pr | 6'-Me | COxMe
5-180 5-CHF> | Me | Me | i-Pr | 6'-Me | SO:Me

158



49767 150/339

[Bang 5-7]

Bang 5 (Tiép tuc)

Hopchitsé| R' |R*| R’ |R*'| R’ Q Gi4 tri tinh chét vat 1y
5.181 | 5-CHF, | Me | Me |i-Pr | 6'-Me | SO.NHMe
5.182 5.CF; |Me| Me | Me | 6-Me | CO,Me
5183 5-CF; |Me| Me | Me | 6-Me | SO:Me
5-184 5.CF; |Me | Me | Me | 6'-Me | SO.NHMe
5-185 5-CF; |[Me| Me | Et |6'-Me| COMe
5-186 5.CF; |Me | Me | Et |6-Me| SO.Me
5-187 5.CF; |Me | Me | Et | 6-Me | SO.NHMe
5-188 5-CF3 |Me | Me |i-Pr|6'-Me | COxMe
5-189 5-CF; |Me | Me |i-Pr|6'-Me| SO.Me
5-190 5-CF; |Me | Me |i-Pr | 6'-Me | SO.NHMe
5-191 H |[Me|NH|Me| H Qﬂ
5-192 H |Me|NH,| Et| H EN?“
5-193 H |Me|NH|i-Pr| H Q“
5-194 5-Me |Me |NH, | Me| H Q“
5-195 5-Me |Me |NH,| Et | H E@“
5-196 5-Me |Me |NH, |i-Pr| H ENE=°
5.197 | 5-OMe |Me |NH> | Me | H f%“
5.198 | 5-OMe |Me |NH» | Et | H EN?“
5199 | 5-OMe | Me |NH; |i-Pr| H EN?:°
5.000 |5-CHE, |Me |NH, | Me | H EN%

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién Kkét.
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[Bang 5-8]

Bang 5 (Tiép tuc)

Hopchitsé| R' |R2[ R® |R*|R°| Q |Gidtritinh chitvétly
5-201 | 5-CHF, |Me |NH: | Et

5-202 5-CHF» | Me | NH: | i-Pr

5-203 5-CF; |Me | NH2 | Me

5-204 5-CF; |Me |NH2 | Et

T = | = | & | T
Y

5-205 5-CF3 |Me | NHz | i-Pr

aw
oy
0

5-206 H Me | NHz | Me

5207 H | Me|NH,| Et | H Eh>=°

5-208 H  |[Me|NH,|i-Pr| H Q'=°

5209 5-Me |Me |NH, | Me | H E,>=°

5-210 5-Me |Me |NH,| Et | H Q‘=°

5211 5-Me | Me | NH> |i-Pr| H E,>=°

5212 | 5-OMe | Me | NH, | Me | H EN\F°

5213 | 5-OMe |Me | NH, | Et | H E'>=°

5014 | 5-OMe | Me | NH; | i-Pr | H Q=°

5215 | 5-CHF, | Me | NH> | Me | H E»>=°

5.216 | 5-CHF, | Me |NH2 | Bt | H Q=°

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién két.
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[Bang 5-9]
Bang 5 (Tiép tuc)
Hopchitsd| R!' |R*| R® |R*|R’| Q |Gidtritinh chét vat ly

5-217 5-CHF2 |Me | NH: | i-Pr | H N

5218 5-CF; | Me |NH, | Me | H E,>=°

T
oy
o

5-219 5-CFs |Me |NH2 | Et

5-220 5-CF3 |Me |NH: |i-Pr

5-221 H Me | NH2 | Me

5-222 H Me | NH2 | Et

5-223 H Me | NH; | i-Pr

5-224 5-Me | Me | NH2 | Me

5-225 5-Me |Me |NH> | Et

5-226 5-Me |Me | NH; | i-Pr

5-227 5-OMe | Me | NH: | Me

5-228 5-OMe | Me | NH: | Et

5-229 5-OMe | Me | NH; | i-Pr

5-230 5-CHF> | Me | NH» | Me

SRR R R R R - -
M
Y
0

5-231 5-CHF; | Me | NH: | Et

5032 | 5-CHF, | Me | NHL | i-Pr | H | T>=°

Vong tron ddm mau den trong cong thurc cAu tao biéu thi vi tri lién két.
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[Bang 5-10]

Bang 5 (Tiép tuc)

Hopchdtsé| R' | R2[ R® [R*|R°| Q | Giétritinhchétvatly
5233 | 5-CF; |Me |NH, | Me | H E:.E=°
5234 | 5-CF; |Me |NH,| Bt | H E:3'=°
5.235 | 5-CF; |Me |NH, |i-Pr|H E:3=°
5236 H |Me|NH,| Me|H Ez:‘*
5237 H |Me|NH,| Et | H Ei3=°
5-238 H |Me |NH|i-Pr|H Ei:‘”
5239 | 5-Me |Me|NH; | Me | H Ef{‘“
5240 | 5-Me |Me|NHy| Et | H Ei3=°
5241 | 5-Me |Me|NH, |i-Pr| H Ei:F°
5242 | 5-OMe | Me | NHa | Me | H Ei3=°
5243 | 5-OMe | Me |NHa | Et | H Eif:°
5244 | 5-OMe | Me | NH; | i-Pr | H Ei3=°
5.245 |5-CHF, |Me |NH: | Me | H Ei3=°
5246 | 5-CHF,|Me |NH: | Et | H Ei3=°
5247 | 5-CHF, | Me | NH, |i-Pr | H Ei3=°
5248 | 5-CF; |Me NI |Me | H E§3=°

Vong tron ddm mau den trong cong thurc cAu tao biéu thi vi tri lién két.
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[Bang 5-11]
Béang 5 (Tiép tuc)
Hop chitsé| R! R2| R® | R

Q | Gia tri tinh chit vat Iy

RS
5249 | 5-CFs |Me |NH:| Et | H Enfm
5250 | 5-CFs |Me |NH: |i-Pr | H Ef,f=°
5251 H |Me | NH;|Me | H Ei{‘*
5252 H |Me |NH:| Et |H E§3=°
5253 H |Me |NH|iPr|H Ei3=°
5254 | 5-Me |Me |NHz| Me | H Ei3=°
5255 | 5-Me |Me |NH2| Et | H Ei3=°
5256 | 5-Me |Me |NH,|i-Pr|H Ei3=°
5257 | 5-OMe | Me |NH, | Me | H E?—°
5258 | 5-OMe |Me |NH,| Et | H Ei?*
5259 | 5-OMe |Me |NH, |i-Pr | H Ef:3=°
5260 | 5-CHF, | Me |NH, | Me | H Eif“
5261 |5-CHF.|Me |NIL| Et |H E§3=°
5262 |5-CHF:|Me |NH, |i-Pr| H Ei3=°
5263 | 5-CFs |Me |NH: | Me | H Eif:°
5264 | 5-CF3; |Me |NH,| Et | H Eif:°

Vong tron ddm mau den trong cong thire cAu tao biéu thi vi tri lién két.
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[Bang 5-12]

Bang 5 (Tiép tuc)

Hop chatsé| R! |[R*[ R’ [ R* |R*| Q |Gidtritinh chétvitly
5265 | 5-CFs |Me |NH, |i-Pr|H | L=°

5-266 H | Me|NH | Me |H | >=o

5-267 H |[Me|NH:| Bt |H|Cp=o

5268 H | Me|NH, |i-Pr|H | >=o

5269 | 5-Me |Me|NHy| Me | H | =o

5-270 5-Me |Me |NH,| Et |H | [ >0

5271 | 5-Me |Me|NH; |i-Pr| H | =0

5272 | 5-OMe | Me | NHa | Me | H | [ =0

5-273 5-OMe |Me [NH, | Et | H | >=o

5274 | 5-OMe |Me | NIL | i-Pr | H | [ >=o

5275 | 5-CHF2 | Me | NH | Me | H | [ =
' >
Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién két.
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[Bang 5-13]
Bang 5 (Tiép tuc)
Hopchdtss| R' |R2[ R® [R*[R’| Q |Gidtritinhchatvtly

5.276 | 5-CHF) |Me | NI, | Et | H | [ >—o

5-277 5-CHF, |Me |NH, | i-Pr | H | [ >=o
Me

5278 | 5-CF3 |Me |NH; | Me | H | [ o=o

5279 | 5-CFs |Me |NH: | Et |H | Co—o

5-280 5-CF3; |Me |NH; |i-Pr | H | [ >=°

»
5281 H |Me |NH | Me|H OJN?:"
5282 H |Me|NH,| Et |H 0/‘;?: °
5.283 H | Me | NHs |iPr| H | A=

»
5284 | 5-Me |Me |NIL|Me |H OJ»/N?z °

5285 | S-Me | Me |NIL| Bt | H | SN0

5-286 5-Me |Me |NH:2 |i-Pr| H | 4

5-288 5-OMe |Me |[NH2 | Et | H | 4

1Y

s

5-287 5-OMe |Me |NH: | Me | H OZ»E:
-t

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién Kkét.
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[Bang 5-14]
Bang 5 (Tiép tuc)
Hopchitsé| R' |R2| R’ | R' |R’

Gi4 tri tinh chat vat ly

e

5-289 5-OMe | Me |NH: |i-Pr | H

(o]
P4

rz:>r
o

5-290 5-CHF, | Me | NH2 | Me | H

O,

Y

5-291 5-CHF, |[Me |NH» | Et | H

O,

5-292 5-CHF, | Me | NH» |i-Pr | H

O,

rz:>r
o

>

5-293 5-CF3 |Me |NH2 | Me | H

(@]
z

an
2
o

5-294 5-CF3 |Me | NH2 | Et

Y

5205 | 5-CFs |Me|NHy |i-Pr | H | o
o]
5-296 H |Me|NH |Me|H 0£N3=°
(o]
5-297 H |Me|NH| Bt |H| Jv°
0¥
5.298 H |Me|NH |iPr|H OLNf°
O,
5299 | 5-Me |Me|NH; |Me | H 0£N3=°
o]
5300 | 5-Me |Me|NIL | Et |H | J0=°
o¥
5301 | 5-Me |Me|NH, |i-Pr|H 0£N5=°
(o]
5-302 | 5-OMe | Me | NHz | Me | H OJ;{@
o]
5303 | 5-OMe | Me |NH: | Et | H OJ;N3=°

O,
5-304 | 5-OMe |Me |NH, |i-Pr| H OJ;Nf:°

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi trf lién Kkét.
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[Bang 5-15]
Bang 5 (Tiép tuc)

Hopchdtsd| R! |R*| R® |R*|R*| Q |Gidtritinh chét vat Iy
(o]
5305 | 5-CHF, | Me | NH; | Me | H OJ;N;F°
O,
5306 | 5-CHF, |Me |NH, | Bt | H 0£N3=°
O,
5307 | 5-CHF; | Me | NH; |i-Pr | H OLN:\“
o,
5308 | 5-CF; |Me |NH: | Me | H 0£N3=°
(o]
5309 | 5-CF3 |Me |NH,| Bt | H OJ;N3=°
O,
5310 | 5-CFs |Me |NH; |i-Pr| H OLN¥>=°

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién Kkét.

[Cong thic hda hoc 32]

1

Céc sb vi tri trong bang biéu thi cac sb duge chi dinh trong cong thire chung (11).
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[Bang 6-1]
Bang 6
Hopchitsé| R! |R*| R® | R' |R’ Q Gi4 tri tinh chét vat Iy
6-1 H Me |NH2 | Me | H CO2Me
6-2 H Me |NH> | Me | H SO:Me
6-3 H Me |NH> | Me | H SO,NHMe
6-4 H Me |[NH> | Et | H COMe
6-5 H Me |[NH2 | Et | H SO>Me
6-6 H Me |[NH2 | Et | H SO, NHMe
6-7 H Me |NH» | i-Pr | H COMe
6-8 H Me |NH | i-Pr | H SO:Me
6-9 H Me |NH, |i-Pr | H SO, NHMe
6-10 5-Me |Me |NH: | Me | H CO:Me
6-11 5-Me |Me |NH: | Me | H SO,Me
6-12 5-Me |Me |NH:| Me | H SO>NHMe
6-13 5-Me |Me |NH>| Et | H COMe
6-14 5-Me |Me|NH,| Et | H COqEt 197-198
6-15 5-Me |Me|NH;| Et | H SO,Me 238-239
6-16 5-Me [Me |NH:| Et | H SO>NHMe
6-17 5-Me |Me |NH, | Et | H | C(NH2)=N-OEt 94-95
6-18 5-Me |Me |NH» |i-Pr| H COMe
6-19 5-Me |Me |NH; |i-Pr| H SO.Me
6-20 5-Me |Me |NH;|i-Pr| H SO>NHMe
6-21 5-OMe |Me |NH» | Me | H COMe
6-22 5-OMe |Me | NH, | Me | H SO,Me
6-23 5-OMe |Me | NH2 | Me | H SO,NHMe
6-24 5-OMe |[Me |[NH> | Et | H COMe
6-25 5-OMe |Me |[NH> | Et | H SO,Me
6-26 5-OMe |[Me |[NH> | Et | H SO>NHMe
6-27 5-OMe |Me | NH» | i-Pr | H COMe
6-28 5-OMe | Me | NH, |i-Pr | H SO,Me
6-29 5-OMe |Me |NH, |i-Pr | H SO>NHMe
6-30 5-CHF, |Me |NH> | Me | H COMe
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[Bang 6-2]

Bang 6 (Tiép tuc)

Hop chitsé| R' |R*| R3 | R* |R® Q Gi4 tri tinh chét vat 1y
6-31 5-CHF; | Me |NH, | Me | H| SO:;Me
6-32 5-CHF> | Me | NH2 | Me | H | SO.NHMe
6-33 5-CHF, |[Me |NH, | Et | H| CO:Me
6-34 5-CHF, |[Me |NH2 | Et | H| SO:Me
6-35 5-CHF, | Me | NH, | Et | H | SO.NHMe
6-36 5-CHF; | Me |NH; |i-Pr | H| CO2Me
6-37 5-CHF; | Me | NH; |i-Pr | H| SO:;Me
6-38 5-CHF; | Me | NH; | i-Pr | H | SOoONHMe
6-39 5-CF; [Me |NH2| Me | H| CO2Me
6-40 5-CFs; |Me |NH, | Me | H| SO:Me
6-41 5-CF3 |Me |NH; | Me | H | SOoONHMe
6-42 5-CF; |Me |NH:| Et | H| CO:Me
6-43 5-CF3 |Me |NH, | Et | H| SO:Me
6-44 5-CFs |Me |NH; | Et | H | SOONHMe
6-45 5-CF; |Me |NH |i-Pr| H| CO:Me
6-46 5-CFs |Me |NH; |i-Pr| H| SO:Me
6-47 5-CFs | Me |NH; | i-Pr | H | SO.NHMe
6-48 H Me| Me | Me | H| COxMe
6-49 H Me| Me | Me | H| SO:Me
6-50 H Me | Me | Me | H | SOONHMe
6-51 H Me| Me | Et | H| CO:Me
6-52 H Me| Me | Et | H| SO:Me
6-53 H Me | Me | Et | H | SOONHMe
6-54 H Me | Me |i-Pr| H| COxMe
6-55 H Me | Me |i-Pr| H| SO:Me
6-56 H Me | Me |i-Pr| H | SOONHMe
6-57 5-Me |Me| Me |Me | H| CO:Me
6-58 5-Me |Me| Me | Me | H| SO:Me
6-59 5-Me |Me | Me | Me | H | SO.NHMe
6-60 5-Me |Me| Me | Et | H| CO:Me

169

169/339



49767

[Bang 6-3]

Bang 6 (Tiép tuc)

Hopchitsé| R' |R*|R*| R |R’ Q Gi4 tri tinh chét vat ly
6-61 5-Me |Me|Me| Et | H| SO:Me
6-62 5-Me |Me |Me | Et | H | SO.NHMe
6-63 5-Me |Me |Me |i-Pr| H| CO:Me
6-64 5-Me |Me |Me |i-Pr| H| SO:Me
6-65 5-Me |Me | Me |i-Pr | H | SOONHMe
6-66 5-OMe |Me |[Me | Me | H| COxMe
6-67 5-OMe |Me [Me | Me | H| SO:Me
6-68 5-OMe | Me | Me | Me | H | SO.NHMe
6-69 5-OMe |Me [Me | Et | H| CO2Me
6-70 5-OMe |Me |[Me | Et | H| SO:Me
6-71 5-OMe | Me | Me | Et | H | SO.NHMe
6-72 5-OMe |Me [Me |i-Pr | H| COxMe
6-73 5-OMe |Me | Me |i-Pr | H| SO:Me
6-74 5-OMe | Me | Me | i-Pr | H | SO.NHMe
6-75 5-CHF, | Me | Me | Me | H| CO;Me
6-76 5-CHF> |[Me |Me | Me | H | SO:Me
6-77 5-CHF, | Me | Me | Me | H | SO.NHMe
6-78 5-CHF, |{Me |Me | Et | H| CO:Me
6-79 5-CHF> |[Me |Me | Et | H| SO:Me
6-80 5-CHF> | Me | Me | Et | H | SO.NHMe
6-81 5-CHF, | Me |Me | i-Pr| H| CO:Me
6-82 5-CHF, | Me | Me |i-Pr| H| SO:Me
6-83 5-CHF, | Me | Me | i-Pr | H | SO.NHMe
6-84 5-CF; |[Me |Me|Me | H| CO:Me
6-85 5-CF3; [Me |Me|Me | H| SO:Me
6-86 5-CF; |Me | Me | Me | H | SO.NHMe
6-87 5-CF3; |Me |Me| Et | H| CO:Me
6-88 5-CF3 |Me|Me| Et | H| SO;Me
6-89 5-CF; |Me |Me | Et | H | SOONHMe 189-190
6-90 5-CF3 [Me |Me |i-Pr| H| CO:Me
6-91 5-CF3 [Me |Me |i-Pr| H| SO:Me
6-92 5-CF3 |Me |Me |i-Pr | H | SO.NHMe
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[Bang 6-4]

Bang 6 (Tiép tuc) .

Hopchitsé| R' |R’| R* |R* |[R°| Q |Gidtritinh chét vat ly
6-93 H |Me|NH;|Me | H ENE=°
6-94 H |Me|NH:| Et | H EN?“
6-95 H |Me|NH,|i-Pr| H ENT“
6-96 5.Me |Me |NH, | Me | H EN:F°
6-97 5-Me |Me |NH | Et | H Q“
6-98 5-Me |Me |NH; |i-Pr| H EBE”
6-99 5-OMe |Me | NHz | Me | H Qﬂ
6-100 | 5-OMe |Me |NH: | Et | H EN:F°
6-101 | 5-OMe | Me |NH; |i-Pr | H EN?F°
6-102 | 5-CHF2 | Me | NH2 | Me | H Qﬂ
6-103 | 5-CHF2 |Me |NH: | Et | H EN?“
6-104 | 5-CHF» | Me | NH: |i-Pr | H EN?:°
6-105 5-CF; |Me |NH: | Me | H ENE:°
6-106 | 5-CF3; |Me |NH, | Et | H EN?“
6-107 5.CFs |Me |NH; | i-Pr | H Q=°
6-108 H |Me|NH|Me|H fN?:°

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién Két.
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[Bang 6-5]

Bang 6 (Tiép tuc)

49767

Hop chit sb

Rl

R3

Gia tri tinh chét vat ly

6-109

H

NH>

Et | H

6-110

H

NH>

i-Pr | H

6-111

5-Me

Me

NH>

6-112

5-Me

Me

NH>

Et | H

6-113

5-Me

Me

NH>

i-Pr | H

6-114

5-OMe

NH>

6-115

5-OMe

NH>

Et | H

6-116

5-OMe

NH>

1-Pr | H

6-117

5-CHF»

NH>

6-118

5-CHF>

NH»

Et | H

6-119

5-CHF»

NH>

i-Pr | H

6-120

5-CF3

Me

NH>

6-121

5-CF3

Me

NH»

Et | H

6-122

5-CF3

Me

NH»2

i-Pr | H

6-123

H

Me

NH>

Me | H

(@]
(oo
®

6-124

H

Me

NH>

Et | H

O,
(oo
»

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién Kkét.
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[Bang 6-6]
Bang 6 (Tiép tuc)
Hopchitsé| R!' |R*| R* |R* |R°| Q |Gidtritinh chét vat Iy
(o]
6-125 H | Me|NHIL|iPr|H EN3=°
O
6-126 | 5-Me |Me |NH:| Me | H ':Nf=°
(o]
6-127 5Me |Me|NIL| Et | H EN5=°
o
6-128 5-Me |Me | NI |i-Pr| H EN3=°
(o]
6-129 | 5-OMe | Me | NHz | Me | H EN3‘=°
o
6-130 | 5-OMe | Me |NIL | Bt | H EN3=°
O
6-131 | 5-OMe | Me | NH; | i-Pr | H EN5=°
O
6-132 | 5-CHF, | Me |NH> | Me | H ENf°
(@]
6-133 | 5-CHF, | Me |NHL | Et | H [N:"°
O
6-134 | 5-CHF, | Me | NI | i-Pr | H EN3=°
O
6-135 | 5-CFs |Me |NH: | Me | H EN3‘=°
(o]
6-136 | 5-CF; |Me |NIL| Et | H EN3’=°
O
6-137 | 5-CFs |Me |NH, |i-Pr| H EN3=°
S
6-138 H | Me|NIL | Me | H EN3=°
S
6-139 H | Me|NHL| Et |H EN3=°
S
6-140 H |Me N |iPr|H EN3'=°

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién két.
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[Bang 6-7]

Bang 6 (Tiép tuc)

Hopchdtss| R' |R*[ R® [ R* [R®| Q |Gidtritinh chat vatly
6-141 | 5-Me |Me|NH:|Me |H Ez¥>=°
6-142 | 5-Me |Me |NH.| Et | H Ei3=°
6-143 | 5-Me |Me|NH,|i-Pr|H [f,f“
6-144 | 5-OMe | Me | NH:2 | Me | H E:3=°
6-145 | 5-OMe | Me |NH, | Et | H Ez:ﬁ‘°
6-146 | 5-OMe | Me |NH, |i-Pr | H Eif“
6-147 | 5-CHF,|Me |NH: | Me | H E.sf=°
6-148 | 5-CHF,|Me |NH: | Et | H Ei3=°
6-149 | 5-CHF, | Me | NH: | i-Pr | H Ei3=°
6-150 | 5-CFs |Me |NH: | Me | H Eifﬂ
6-151 | 5-CFs; |Me|NHL | Et | H Ei3=°
6-152 | 5-CFs |Me |NH: |i-Pr| H Ei3=°
6-153 H | Me|NH,| Me | H Ef.3=°
6-154 H |Me|NH,| Et | H Ei3=°
6-155 H |Me|NH; | i-Pr|H Ei3=°
6-156 | 5-Me |Me |NH, | Me | H Ei3=°

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién két.
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[Bang 6-8]
Bang 6 (Tiép tuc)
Hopchdtss| R' [R2[ R® [ R*[R®| Q |Gidtritinh chat vatly
S
6-157 5.Me |Me|NH, | Et | H EN3=°
S
6-158 | 5-Me |Me|NH,|i-Pr| H EN3'=°
S
6-159 | 5-OMe | Me | NH, | Me | H EN¥>=°
S
6-160 | 5-OMe |Me |NH, | Et | H EN3=°
S
6-161 | 5-OMe | Me | NH, | i-Pr | H EN:F°
S
6-162 | 5-CHF, |Me |NH | Me | H EN3=°
S
6-163 | 5-CHF» | Me |NHa | Et | H EN:E°
S
6-164 | 5-CHF, |Me |NH, |i-Pr| H EN3=°
S
6-165 | 5-CF; |Me|NH | Me | H EN:E°
S
6-166 | 5-CFs |Me|NIL| Et | H EN3=°
S
6-167 | 5-CF3 |Me |NH, |i-Pr| H EN3=°
Me
6-168 H |Me|NH,| Me | H|C —o
N
6-169 H |Me|NH | Et |H | o
wie
6-170 H |Me|NH |i-Pr|H|C —o
»

Vong tron ddm mau den trong cong thirc chu tao biéu thi vi tri lién két.
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[Bang 6-9]
Béng 6 (Tiép tuc)
Hopchatsé| R' [R’| R} [R*[R®| Q |Giétritinh chat vt ly
ve
6-171 | 5-Me |Me |NH; | Me | H | Clp=o
ve
6-172 | 5-Me |Me|NH;| Et | H | =0
ve
6-173 | 5-Me |Me|NH, |i-Pr| H | [ p=o
Ve
6-174 | 5-OMe | Me | NHz | Me | H | [ =0
ve
6-175 | 5-OMe |Me |NHa | Et | H | [ p=o
Ve
6-176 | 5-OMe | Me | NH, | i-Pr | H | [ p=o
e
6-177 | 5-CHF2 | Me | NHa | Me | H | [ =o
Ve
6-178 | 5-CHF2 | Me |NH | Et | H | o=o
e
6-179 | 5-CHF, | Me | NHz |i-Pr | H | [ p=o
ve
6-180 | 5-CF3 |Me|NH | Me |H | [ >=o
e
6-181 | 5-CFs |Me|NH:| Et |H | =0
3

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién két.

176

176/339



49767

[Bang 6-10]

Bang 6 (Tiép tuc)

Hopchitsé| R' |R*| R® | R* |R’ 8 Gia tri tinh chét vat Iy
6-182 | 5-CFs |Me|NH, |i-Pr| H | Clp=o

b

6-183 H |Me|NH;|Me|H O/J:NE“
6-184 H |Me|NH:| Et |H OJ;EW
6-185 H |Me|NH: |i-Pr| H 0/‘;%: °
6-186 | 5-Me |Me|NH: | Me | H OJ;E': °
6-187 | 5-Me |Me|NH»| Et | H o/':%: °
6-188 | 5-Me |Me|NH;|i-Pr|H o/';N?: °
6-189 | 5-OMe |Me |NH, | Me | H OJ;E: °
6-190 | 5-OMe |Me |NH» | Et | H 0;%: °
6-191 | 5-OMe | Me | NHa | i-Pr | H O/J»/%: °
6-192 | 5-CHF; | Me |NH: | Me | H OJ;N% °
6-193  |5-CHF, |Me |NH, | Et | H o/'»/bzz °
6-194 | 5-CHF, |Me |NH, |i-Pr | H O/‘;%‘ °
6-195 | 5-CFs; |Me|NH, | Me | H °):”?= °
6-196 | 5-CF; |Me|NH, | Et |H o/';%: °

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién két.
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[Bang 6-11]
Bang 6 (Tiép tuc)
Hopchitsé| R' |R*| R |R*|R’| Q |Gidtritinh chét vat Iy
6-197 | 5-CF3 |Me|NH, |i-Pr| H OJ;Q: °
0\
6-198 H |Me |NH|Me |H 0£N3=°
o
6-199 H |Me|NH| Et |H 0£N3=°
o,
6-200 H |Me|NH|i-Pr|H 0£N3=°
(o]
6-201 | 5-Me |Me|NH,|Me | H OLN:F°
o,
6-202 | 5-Me |Me|NH,| Et | H 0£N3=°
(o]
6-203 | 5-Me |Me |NH; |i-Pr|H 0£N3‘=°
O,
6-204 | 5-OMe | Me |NH; | Me | H O//[Nfﬂ
(o]
6-205 | 5-OMe |Me |NH: | Et | H oinsﬂ
O,
6206 | 5-OMe | Me | NH, | i-Pr | H 0£N3=°
O,
6207 | 5-CHF, | Me |NH: | Me | H OJ:N3=°
(o]
6-208 | 5-CHF, |Me |NH, | Et | H QLNE‘”
(o)
6-209 | 5-CHF, | Me |NH | i-Pr| H O¢EN3=°
O,
6210 | 5-CF3; |Me |NH: | Me | H 0£N3=°
o,
6211 | 5-CFs |Me |NH: | Bt | H Oinz“
(o)
6212 | 5-CF3 |Me |NH,|i-Pr| H 0£N3=°

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién két.

[Cong thic hoa hoc 33]

R g C[

Céc sb vi tri trong bang biéu thi cac s duoc chi dinh trong cong thirc chung (1g).

(1g)

_N(Rh

/5
_N
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179/339
[Bang 7-1]
Béang 7
Hopchitsé| R' |R*| R® | R* |R’ Q Gié tri tinh chit vat Iy
7-1 H |Me|NH,|Me|H CO:Me
7-2 H Me |NH, | Me | H SOxMe
7-3 H |Me|NH:|Me|H| SONHMe
7-4 H |Me|NH.| Et |H CO:Me
7-5 H |Me|NH,| Et |H SO>Me
7-6 H |Me|NH2| Et |H| SONHMe 242-244
7-7 H |Me|NH,| Et |H NHMe 139-140
7-8 H |Me|NH,|i-Pr|H COMe
7-9 H |Me|NH,|i-Pr|H SO.Me
7-10 H |[Me|NH;|i-Pr|H| SO,NHMe
7-11 5-Me |Me |NH, | Me | H COMe
7-12 5-Me |Me |NH, | Me | H SO:Me
7-13 5-Me |Me |NH,|Me | H| SO.NHMe
7-14 5-Me |Me |NH,| Et | H CO,Me
7-15 5-Me |Me |NH: | Et | H | SCHa(4-t-BuPh) 194-195
7-16 5-Me |Me |NH,| Et | H SO.Me
7-17 5-Me |Me |NH:| Et |H| SONHMe 202-203
7-18 5-Me |Me |NH; |i-Pr| H COMe
7-19 5-Me |Me |NH2 |1-Pr| H SO>Me
7-20 5-Me |Me |NH |i-Pr| H| SO,NHMe
7-21 5-OMe |Me |NH, | Me | H COMe
7-22 5-OMe |Me |[NH> | Me | H SO>Me
7-23 5-OMe |Me |[NH, | Me | H SO;NHMe
7-24 5-OMe |Me |(NHy | Et | H CO,Me
7-25 5-OMe |Me |[NH, | Et | H SO.Me
7-26 5-OMe |Me |NH2 | Et | H| SO,NHMe
7-27 5-OMe | Me |NH, | i-Pr | H CO2Me
7-28 5-OMe | Me |NH, |i-Pr | H SO.Me
7-29 5-OMe |Me |NH, |i-Pr | H SO, NHMe
7-30 5-CHF> | Me |[NH2 | Me | H CO,Me
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180/339
[Bang 7-2]
Bang 7 (Tiép tuc)
Hopchitsé| R' |R*| R® | R* |R’ Q Gi4 tri tinh chat vat Iy
7-31 5-CHF, |[Me |[NH, | Me | H SO,Me
7-32 5-CHF, |Me [NH, | Me | H SO:NHMe
7-33 5-CHF, |Me |[NH2 | Et | H COxMe
7-34 5-CHF, |Me |[NH» | Et | H SO:Me
7-35 5-CHF, |Me |[NH, | Et | H SO,NHMe
7-36 5-CHF» | Me | NH, | i-Pr | H CO:Me
7-37 5-CHF, | Me | NH» | i-Pr | H SO2Me
7-38 5-CHF, |[Me |NH» |i-Pr | H SO:NHMe
7-39 5-CF3 |Me |[NH: | Me | H COMe
7-40 5-CF; |Me |[NH> | Me | H SO,Me
7-41 5-CF; |Me |[NH> | Me | H SO,NHMe
7-42 5-CF; |Me |[NH2| Et | H Cl 166-167
7-43 5-CF; |Me |[NH, | Et | H CO2Me
7-44 5-CF; |Me |NH, | Et | H | SCH2(4-t-BuPh) 180-181
7-45 5-CF; |Me |[NH2 | Et | H SO,Me
7-46 5-CF; |Me |[NH» | Et | H SO, NHMe 244-246
7-47 5-CF; |Me |[NH» | Et | H NHMe 145-148
7-48 5-CF; |Me |NH,| Et | H NMe> NMR
7-49 5-CF3 |Me |NH» |i-Pr | H COMe
7-50 5-CF3 |Me |NH» |i-Pr | H SO-Me
7-51 5-CF3 |Me |NH» |i-Pr | H SO,NHMe
7-52 H Me | Me | Me | H CO2Me
7-53 H Me | Me | Me | H SO>Me
7-54 H Me| Me | Me | H SO>NHMe
7-55 H Me| Me | Et | H CO2Me
7-56 H Me| Me | Et | H SO,Me
7-57 H Me | Me | Et | H SO, NHMe
7-58 H Me | Me | Et | H NHMe
7-59 H Me | Me |i-Pr| H CO2Me
7-60 H Me | Me |i-Pr| H SO>Me
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[Bang 7-3]

Bang 7 (Tiép tuc)

Hopchitsé| R' |R?|R3|R'|R’ Q Gid tri tinh chit vat ly
7-61 H Me | Me | i-Pr | H | SOo0NHMe
7-62 5-Me |[Me |Me|Me | H| COMe
7-63 5-Me |[Me |Me | Me | H| SOMe
7-64 5-Me | Me | Me | Me | H | SOoONHMe
7-65 5-Me |Me |Me| Et | H| COxMe
7-66 5-Me |Me |Me| Et | H| SO:Me
7-67 5-Me |Me|Me| Et | H | SO:.NHMe
7-68 5-Me |Me |Me |i-Pr| H| CO:Me
7-69 5-Me |Me |Me |i-Pr| H| SO:Me
7-70 5-Me | Me | Me | i-Pr | H | SOoONHMe
7-71 5-OMe |Me | Me | Me | H| CO:Me
7-72 5-OMe | Me |Me | Me | H| SO:Me
7-73 5-OMe | Me | Me | Me | H | SO.NHMe
7-74 5-OMe |Me |Me | Et | H| CO:Me
7-75 5-OMe |Me |Me | Et | H| SO:Me
7-76 5-OMe | Me | Me | Et | H | SOONHMe
7-77 5-OMe |Me | Me |i-Pr | H | CO:Me
7-78 5-OMe | Me | Me |i-Pr| H| SO:Me
7-79 5-OMe | Me | Me | i-Pr | H | SO.NHMe
7-80 5-CHF, | Me |Me | Me | H| CO:Me
7-81 5-CHF, | Me |Me | Me | H| SO;Me
7-82 5-CHF» | Me | Me | Me | H | SO.NHMe
7-83 5-CHF, | Me |Me | Et | H| COxMe
7-84 5-CHF, |[Me |Me | Et | H| SO:Me
7-85 5-CHF, | Me | Me | Et | H | SO.LNHMe
7-86 5-CHF, | Me |Me |i-Pr | H | CO:Me
7-87 5-CHF, | Me |Me |i-Pr | H| SO:Me
7-88 5-CHF, | Me | Me | i-Pr | H | SOo.NHMe
7-89 5-CF3 |Me |Me|Me | H| CO2Me
7-90 5-CF; |Me|Me | Me | H SO,Me
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[Bang 7-4]

Bang 7 (Tiép tuc)

Hopchitsé| R' |R*| R* | R' |R’ Q Gid tri tinh chét vat ly
7-91 5.CF; |Me | Me | Me | H | SO;.NHMe
7-92 5.CF; |Me| Me | Et | H| CO:Me
7-93 5.CF; |[Me| Me | Et | H| SOMe
7-94 5.-CF; |Me | Me | Et | H | SO;.NHMe
7-95 5.CF; |Me| Me | Et | H| NHMe
7-96 5.CF; |Me | Me |i-Pr| H| CO:Me
7-97 5.CF; |Me| Me |i-Pr| H| SOMe
7-98 5-CF; |Me | Me |i-Pr| H | SO.NHMe
7-99 5.SCF; [Me| H | Et |H| COMe 134-135
7-100 H |Me|NH|Me|H Qﬂ
7-101 H |Me|NH,| Bt |H EBE=°
7-102 H |Me|NH|i-Pr|H Q“
7-103 5-Me |Me |NH, | Me | H ENE=°
7-104 5-Me |Me |NH,| Et | H Qﬂ
7-105 5.-Me | Me |NH, |i-Pr | H ENE:°
7106 | 5-OMe | Me | NH» | Me | H EN?:°
7107 | 5-OMe |Me |NH» | Et | H Qﬂ
7-108 5-OMe | Me | NH; | i-Pr | H f€=°
7109 | 5-CHF» |Me |NH, | Me | H E»E“
7-110 | 5-CHF> |Me |NH» | Et | H f€=°

Vong tron ddm mau den trong cdng thirc cAu tao biéu thi vi tri lién két.
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[Bang 7-5]

Bang 7 (Tiép tuc)

Hop chdtsd] R' | R?| R® [R* [R®| Q |Gidtritinh chétvatly
7-111 | 5-CHF: | Me |NH» |i-Pr | H Qﬂ
7-112 | 5-CF3; |Me |NH, | Me | H ENE=°
7-113 5-CFs |Me |NH, | Et | H EN?“
7-114 | 5-CF3; |Me |NH; |i-Pr| H EN?:°
7-115 H | Me|NH, | Me | H Qﬂ
7-116 H |Me|NH,| Et |H Lﬁzﬁ”
7-117 H |Me|NH,|i-Pr|H f%'ﬂ
7-118 5-Me |Me |NH; | Me | H fN?:°
7-119 5-Me |Me |NH,| Et | H fN?:°
7-120 | 5-Me |Me|NH, |i-Pr|H fNE“
7-121 | 5-OMe |Me | NH, | Me | H Qﬁ
7122 | 5-OMe |Me |NH, | Et | H L?ﬂ
7-123 | 5-OMe | Me | NH; | i-Pr | H ENE'=°
7-124 | 5-CHF; |Me |NH: | Me | H Q:"
7-125 | 5-CHF, |Me |NH: | Et | H EN?:°
7-126 | 5-CHF; | Me | NH, | i-Pr | H Qﬂ

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién két.
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[Bang 7-6]

Bang 7 (Tiép tuc)

Hopchitsé| R' |R*| R* |R*|R’| Q |Gidtritinh chét vat Iy
7-127 5-CF3 |Me |NH; | Me | H | = ©
7-128 5-CF; |Me |NH,| Et | H E%=°
7-129 5.CF; | Me |NH> |i-Pr | H EBZF"

o
7-130 H | Me|NI| Me | H | T =°
o\
7-131 H | Me|NH| Et |H EN3=°
(@]
7-132 H | Me|NH |ipr | H | Co=°
0¥
7133 | 5-Me |Me|NH:| Me | H EN3=°
(@]
7-134 5Me |Me |NH, | Bt | H | C=°
O¥
7135 | 5-Me |Me NI |i-Pr| H EN3=°
(@]
7136 | 5-OMe | Me | NH: | Me | H EN3=°
o
7137 | 5-OMe | Me | NH» | Et | H EN3=°
o
7138 | 5-OMe | Me | NH: | i-Pr | H EN3=°
(o]
7139 | 5-CHF, | Me | NH, | Me | H ‘:N3=°
o
7.140 | 5-CHF» | Me |NH: | Et | H EN3=°
(o]
7141 | 5-CHF, | Me | NI | i-Pr | H EN3=°
O
7-142 5.CF; | Me |NH» | Me | H EN3=°

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién Kkét.

184

184/339



49767

[Bang 7-7]

Bang 7 (Tiép tuc)

Hopchdtsd] R | R2[ R® [R*[R®| Q |Giétritinh chétvatly
7-143 | 5-CF3 |Me |NH | Et | H E:3=°
7.144 | 5-CF3; |Me |NH, |i-Pr| H E:f=°
7-145 H |Me|NH; | Me | H Ei3=°
7-146 H |Me|NH,| Bt |H Ei3=°
7-147 H |Me|NH|iPr|H Eif:°
7.148 | 5-Me |Me |NH,|Me | H Ez:‘*
7149 | 5-Me |Me|NH,| Et |H Ef§=°
7150 | 5-Me |Me |NH; |i-Pr|H [if“
7151 | 5-OMe | Me |NH, | Me | H Ef.3'=°
7.152 | 5-OMe | Me |NH2 | Et | H ‘:if:°
7153 | 5-OMe | Me | NH, | i-Pr | H Ei3=°
7-154 | 5-CHF,|Me |NH, | Me | H E:f=°
7.155 | 5-CHF2 |Me |NH, | Et | H E:f:°
7-156 | 5-CHF, | Me | NH, | i-Pr | H Ez¥>=°
7157 | 5-CFs |Me |NH, | Me | H E‘Z3=°
7.158 | 5-CF; |Me |NH,| Et | H E:f'=°

Vong tron ddm mau den trong cong thirc ciu tao biéu thi vi tri lién Kkét.

185

185/339



[Bang 7-8]

Bang 7 (Tiép tuc)

49767

Hopchatsd| R' |R*| R® |R* |R°| Q |Gidtritinh chét vat Iy
7.159 | 5-CFs |Me |NH, |i-Pr| H Ez:‘*
7-160 H |Me|NH:|Me | H Ez:ﬁ”
7-161 H |Me|NH:| Et |H Ei3=°
7-162 H |Me |NH|i-Pr|H E,s{:°
7163 | 5-Me |Me|NH, | Me | H Ei3=°
7.164 | 5-Me |Me|NH,| Et | H Ei3=°
7165 | 5-Me |Me|NH,|i-Pr|H E,Sf=°
7.166 | 5-OMe | Me |NH; | Me | H Ez{‘*
7167 | 5-OMe | Me |NH, | Et | H Ei3=°
7.168 | 5-OMe | Me | NH, | i-Pr | H Ezf=°
7.169 | 5-CHF,|Me |NH: | Me | H Ei3=°
7-170 | 5-CHF, |Me |NH: | Et | H Ei{‘*
7.171 | 5-CHF: | Me |NH, | i-Pr | H Eif':°
7.172 | 5-CFs |Me |NH: | Me | H Ei3=°
7.173 | 5-CFs; |Me |NH, | Et | H Ef.f=°
7-174 | 5-CFs |Me |NH, |i-Pr| H Ezf'=°

Vong tron ddm mau den trong cdng thirc cAu tao biéu thi vi tri lién Kkét.
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[Bang 7-9]

Bang 7 (Tiép tuc)

49767

Hopchitsé| R' |R*| R® | R* |R’ 8 Gia tri tinh chét vat Iy
7175 | H |Me|NH: | Me | H | Clp=o
ve
7-176 H |Me|NH | Et [H|Cp=o
e
7-177 H | Me|NH |i-Pr|H|C =
e
7178 | S-Me |Me |NH: | Me | H | Co=o
»
Me
7179 | 5-Me |Me|NH:| Et | H | =o
»
Me
7180 | 5-Me |Me |NH, |i-Pr|H | =0
Ve
7181 | 5-OMe | Me | NH: | Me | H | L o=
Ve
7182 | 5-OMe |Me |NH, | Et | H | [ =0
ve
7183 | 5-OMe |Me | NH, |i-Pr | H | [ >=o
®
Me
7-184 | 5-CHF; |Me |NH | Me | H | [ =0
®

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién két.
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[Bang 7-10]
Bang 7 (Tiép tuc)
Hop chdtsé] R' |R2[ R* [ R*|R°| Q |Giatritinh chatvétly
- Me
7.185 |5-CHF»|Me |NH; | Bt |H | Cp—o
R
N
7.186 | 5-CHF,|Me | NH: |i-Pr| H | [ =0
v
7-187 | 5-CFs |Me NI |Me | H | C—o
L=
7.188 | 5-CFs |Me |NH: | Et |H | Co—o
L=
7-189 5-CFs | Me | NH, |i-Pr| H | C o
1S
7-190 H |Me|NH | Me|H O/l:N?“
7-191 H |Me|NH| Et |H o/';%“
7-192 H |Me|NH |i-Pr|H °J;”?= °
7-193 | 5-Me |Me|NH:|Me | H o/';%: °
7.194 | 5-Me |Me|NH:| Et | H O/J;,E: °
7.195 | 5-Me |Me|NH: |i-Pr|H OJ;%: °
7-196 | 5-OMe | Me | NH; | Me | H OJ;N?: °
7-197 | 5-OMe | Me |NH: | Et | H OJ;N?: °

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién Kkét.
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[Bang 7-11]

Bang 7 (Tiép tuc)

Hop chdtsd] R' [ R2[ R® [R*|R°| Q |Gidtritinh chatvétly
7-198 | 5-OMe | Me | NH, |i-Pr | H OJ;E: °
7199 | 5-CHF: |Me | NH: | Me | H O/J:N?‘ °
7200 | 5-CHF,|Me |NH | Bt | H OJ;.E: °
7-201 | 5-CHF: |Me | NH; | i-Pr | H OLE‘: °
7-202 | 5-CF3 |Me|NH, | Me | H OJ;N?‘ °
7-203 | 5-CFs |Me|NH,| Et | H 0/';%: °
7204 | 5-CFs |Me|NH, |i-Pr | H OJ;N?‘ °

o]
7-205 H |Me|NH | Me | H| J°
0\
7.206 H |Me|NH: | Et [H OJ;Nf“
(o]
7-207 H |Me|NH |i-Pr|H 0£N3=°
o,
7208 | 5-Me |Me|NH: | Me | H 0£N3=°
O,
7209 | 5-Me |Me|NH:| Et |H | J0°
0\
7210 | 5-Me |Me |NH, |i-Pr| H 0£N3=°
O,
7211 | 5-OMe | Me |NH | Me | H OJ;N3=°
O,
7212 | 5-OMe | Me |NH; | Et | H 0£N3=°
(o)
7213 | 5-OMe |Me | NH |i-Pr | H 0£N3=°

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién két.
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[Bang 7-12]
Bang 7 (Tiép tuc)

Hopchitsé| R!' |R*| R* [R*|R°| Q |Gidtritinh chét vat Iy
O,
7-214 | 5-CHF; |Me |NH; | Me | H OJ;NEW
(o]
7215 | 5-CHF |Me |NH, | Et | H | Jv=°
O¥
7216 | 5-CHF, | Me |NH | i-Pr| H OJ;N3=°
O,
7217 | 5-CF3 |Me |NH: | Me | H | J0=°
o\
7218 | 5-CF3 |Me |NH: | Et | H | ™
0¥
7219 | 5-CF3 |Me |NH, |i-Pr| H 0£N5=°

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién két.

[Cong thirc hda hoc 34]

Q L
5 /4 N\>_2=} (RY),
(Rl)m—\ I \ / N
6 1\{ N
7 RZ 43: N\

rR® O-R*
(1h)

Céc sd vi tri trong bang biéu thi cac sb duoc chi dinh trong cong thitc chung (1h).
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[Bang 8-1]

Bang &

Hop chitsé| R' |R*| R® | R* |R’° Q Gi4 tri tinh chét vat ly
8-1 H Me |NH, | Me | H| CO:Me
8-2 H Me |[NHx [ Me | H| SO;Me
8-3 H Me | NHz | Me | H | SO.NHMe
8-4 H Me |[NH, | Et | H| CO:Me
8-5 H Me |[NH> | Et | H| SO:Me
8-6 H Me | NH> | Et | H | SO.NHMe 222-223
8-7 H Me |[NH: |i-Pr | H| CO:;Me
8-8 H Me [NH; |i-Pr| H| SO:Me
8-9 H Me | NH» | i-Pr | H | SO.NHMe 204-205
8-10 5-Me |Me |NH, | Me | H| COMe
8-11 5-Me |Me |NH, | Me | H| SO;Me
8-12 5-Me |Me |NH, | Me | H | SO.NHMe
8-13 5-Me |Me |NH,| Et | H| CO:Me
8-14 5-Me |Me |NH,| Et | H| SO:Me
8-15 5-Me |Me |NH, | Et | H | SO.NHMe
8-16 5-Me |Me |NH; |i-Pr| H| CO;Me
8-17 5-Me |Me |NH; |i-Pr| H| SO:Me
8-18 5-Me |Me | NH, |i-Pr | H | SO.NHMe
8-19 5-OMe |Me |[NH> | Me | H | CO:Me
8-20 5-OMe |Me |NH, | Me | H| SO2Me
8-21 5-OMe | Me | NH2 | Me | H | SO.NHMe
8-22 5-OMe |Me |NH, | Et | H| CO:;Me
8-23 5-OMe |Me |[NH, | Et | H| SO:Me
8-24 5-OMe | Me | NH, | Et | H | SO,NHMe
8-25 5-OMe |Me |NH; |i-Pr | H | CO:Me
8-26 5-OMe |Me |NH; |i-Pr | H| SO;Me
8-27 5-OMe | Me | NH; | i-Pr | H | SO.NHMe
8-28 5-CHF, | Me |NH, | Me | H| COxMe
8-29 5-CHF» |Me |NH2 | Me | H| SO:Me
8-30 5-CHF, | Me | NHz | Me | H | SO.NHMe
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[Bang 8-2]

Bang 8 (Tiép tuc)

Hopchitsé| R' |R?| R® | R |R’ Q Gid tri tinh chét vat 1y
8-31 5-CHF, |Me |NH, | Et | H| CO;Me
8-32 5-CHF, |Me |NH» | Et | H| SO:Me
8-33 5-CHF; | Me | NH, | Et | H | SOoONHMe
8-34 5-CHF, | Me |NH; | i-Pr | H| CO;Me
8-35 5-CHF, |Me |NH; | i-Pr | H | SO;Me
8-36 5-CHF; | Me | NH; | i-Pr | H | SOo0NHMe
8-37 5-CF3 |Me |[NH2 | Me | H| CO:Me
8-38 5-CF; [Me |[NH; | Me | H| SO;Me
8-39 5-CF; | Me |NH; | Me | H | SO.LNHMe
8-40 5-CF; |Me |NH, | Et | H| CO:Me
8-41 5-CF; |Me |[NH>| Et | H| SO:Me
8-42 5-CF3; |Me |NH. | Et | H | SO.NHMe 198-199
8-43 5-CF; |Me |NH; |i-Pr| H| CO;Me
8-44 5-CF; |Me |NH |i-Pr| H COEt 134-135
8-45 5-CF3 |Me |NH; |i-Pr| H| SO:Me
8-46 5-CF; |Me |NH; |i-Pr| H | SOoONHMe
8-47 H Me| Me | Me | H| CO:Me
8-48 H Me | Me | Me | H| SO:Me
8-49 H Me | Me | Me | H | SOONHMe
8-50 H Me| Me | Et | H| CO:Me
8-51 H Me| Me | Et | H| SO:Me
8-52 H Me | Me | Et | H | SOONHMe
8-53 H Me| Me |i-Pr| H| CO:Me
8-54 H Me | Me |i-Pr| H| SO:Me
8-55 H Me | Me |i-Pr | H | SOONHMe
8-56 5-Me |Me| Me | Me | H| COxMe
8-57 5-Me |Me| Me | Me | H| SO:Me
8-58 5-Me |Me | Me | Me | H | SOONHMe
8-59 5-Me |Me| Me | Et | H| CO:Me
8-60 5-Me |[Me| Me | Et | H| SO:Me
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[Bang 8-3]

Bang 8 (Tiép tuc)

Hopchitsé| R' |R?|R*|R' |R’ Q Gia tri tinh chét vat ly
8-61 5-Me |Me |Me| Et | H | SO.NHMe
8-62 5-Me |Me |Me |i-Pr| H| CO:Me
8-63 5-Me |Me |Me|i-Pr| H| SO:Me
8-64 5-Me | Me | Me |i-Pr | H | SO.NHMe
8-65 5-OMe |Me |[Me | Me | H| CO:Me
8-66 5-OMe |Me |Me | Me | H| SO:Me
8-67 5-OMe | Me | Me | Me | H | SO.NHMe
8-68 5-OMe |Me |[Me | Et | H| CO:Me
8-69 5-OMe |Me |Me | Et | H| SO:Me
8-70 5-OMe | Me | Me | Et | H | SO.NHMe
8-71 5-OMe |Me |Me |i-Pr| H| CO:Me
8-72 5-OMe |Me |Me |i-Pr | H | SO:Me
8-73 5-OMe | Me | Me | i-Pr | H | SOONHMe
8-74 5-CHF, | Me |Me | Me | H| CO;Me
8-75 5-CHF, | Me |[Me | Me | H| SO:Me
8-76 5-CHF» | Me | Me | Me | H | SOONHMe
8-77 5-CHF, |Me |Me | Et | H| CO:Me
8-78 5-CHF, | Me |Me | Et | H| SO:Me
8-79 5-CHF, | Me | Me | Et | H | SOONHMe
8-80 5-CHF, | Me | Me |i-Pr| H | CO:Me
8-81 5-CHF»> | Me | Me |i-Pr| H | SO>Me
8-82 5-CHF» | Me | Me | i-Pr | H | SOONHMe
8-83 5-CF; |Me |Me |Me | H| COMe
8-84 5-CF; |Me |Me|Me | H| SO:Me
8-85 5-CF; | Me |Me | Me | H | SOONHMe
8-86 5-CF; |[Me |Me| Et | H| COMe
8-87 5-CF; |Me|Me| Et | H| SO:Me
8-88 5-CF3; |Me |Me | Et | H | SO.NHMe
8-89 5-CF; |Me |Me |i-Pr| H| CO)Me
8-90 5-CF3 |Me |Me |i-Pr| H| SO:Me
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194/339

[Bang 8-4]

Bang 8 (Tiép tuc)

Hopchits| R' |R*| R* |[R'| R’ Q Gi4 tri tinh chét vat Iy
8-91 5-CF;3 |Me | Me |i-Pr| H | SONHMe
8-92 H Me | NH; | Me | 6'-Me | CO;Me
8-93 H Me | NHz | Me | 6'-Me | SO2Me
8-94 H Me | NH» | Me | 6'-Me | SOoONHMe
8-95 H Me |NH: | Et |6'-Me | CO:Me
8-96 H Me |NH, | Et |6'-Me | SO>Me
8-97 H Me | NH, | Et | 6'-Me | SOONHMe
8-98 H Me |NH; | i-Pr | 6'-Me | CO:Me
8-99 H Me | NH; | i-Pr | 6'-Me | SO:Me
8-100 H Me | NH; | i-Pr | 6'-Me | SOoONHMe
8-101 5-Me |Me |NH; | Me | 6'-Me | CO2Me
8-102 5-Me |Me |NH2 | Me | 6'-Me | SO:Me
8-103 5-Me |Me | NH: | Me | 6'-Me | SO.NHMe
8-104 5-Me |Me |NH, | Et |6'-Me | COxMe
8-105 5-Me |[Me |NH, | Et |6'-Me | SO;Me
8-106 5-Me |Me | NH, | Et |6'-Me | SO.NHMe
8-107 5-Me |Me |NH; |i-Pr|6'-Me | CO2Me
8-108 5-Me |Me |NH; |i-Pr|6'-Me | SO;Me
8-109 5-Me |Me | NH; | i-Pr | 6'-Me | SO.NHMe
8-110 5-OMe | Me | NHz | Me | 6'-Me | CO2Me
8-111 5-OMe | Me | NHz | Me | 6'-Me | SOxMe
8-112 5-OMe | Me | NHz | Me | 6'-Me | SOONHMe
8-113 5-OMe |Me | NHz | Et |6'-Me | CO:Me
8-114 5-OMe |Me |NH, | Et |6'-Me | SO;Me
8-115 5-OMe | Me | NH, | Et | 6'-Me | SO.NHMe
8-116 5-OMe | Me | NH; | i-Pr | 6'-Me | COMe
8-117 5-OMe | Me | NH; | i-Pr | 6'-Me | SO:Me
8-118 5-OMe | Me | NH; | i-Pr | 6'-Me | SOoONHMe
8-119 5-CHF, | Me | NHz | Me | 6'-Me | COxMe
8-120 5-CHF; | Me | NHz | Me | 6'-Me | SO2Me
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195/339

[Bang 8-5]

Bang 8 (Tiép tuc)

Hopchitsb] R' |R*| R® | R*| R’ Q Gia tri tinh chét vat Iy
8-121 5-CHF; | Me | NHz | Me | 6'-Me | SOo.NHMe
8-122 5-CHF, | Me | NH, | Et |6'-Me | COxMe
8-123 5-CHF, | Me | NH, | Et |6'-Me | SO;Me
8-124 5-CHF, | Me | NH; | Et | 6'-Me | SO.NHMe
8-125 5-CHF, | Me | NH; | i-Pr | 6'-Me | CO2Me
8-126 5-CHF, | Me | NH; | i-Pr | 6'-Me | SO;Me
8-127 5-CHF, | Me | NH; | i-Pr | 6'-Me | SOo.NHMe
8-128 5-CF3; |Me |NH; | Me | 6'-Me | COMe
8-129 5-CF; |Me |NH2 | Me | 6'-Me | SO;Me
8-130 5-CF3 | Me | NH, | Me | 6'-Me | SOoONHMe
8-131 5-CF; |Me |NHy | Et |6'-Me| CO;Me
8-132 5-CF3 |Me |NH, | Et |6'-Me | SO;Me
8-133 5-CF3 | Me |NHz | Et | 6'-Me | SOONHMe
8-134 5-CF; |Me |NH; |i-Pr|6'-Me| CO;Me
8-135 5-CF3 |Me |NH; |i-Pr|6'-Me | SO:Me
8-136 5-CF; |Me | NH, |i-Pr | 6'-Me | SOONHMe
8-137 H Me | Me | Me | 6'-Me | CO:Me
8-138 H Me | Me | Me | 6'-Me | SO-Me
8-139 H Me | Me | Me | 6'-Me | SO.NHMe
8-140 H Me| Me | Bt |6'-Me| COxMe
8-141 H Me| Me | Et |6'-Me| SO:Me
8-142 H Me | Me | Et | 6'-Me | SO.NHMe
8-143 H Me | Me |i-Pr|6'-Me | CO:Me
8-144 H Me | Me |i-Pr | 6'-Me | SO:Me
8-145 H Me | Me |i-Pr | 6'-Me | SO.NHMe
8-146 5-Me |Me | Me | Me | 6'-Me | CO;Me
8-147 5-Me |Me| Me | Me | 6'-Me | SO:Me
8-148 5-Me |Me | Me | Me | 6'-Me | SO.NHMe
8-149 5-Me |Me| Me | Et |6'-Me | CO;Me
8-150 5-Me |Me | Me | Et |6'-Me | SO:Me
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196/339

[Bang 8-6]

Bang 8 (Tiép tuc)

Hopchitsb| R' |R*>|R*® | R*| R’ Q Gid tri tinh chit vat Iy
8-151 5-Me |Me |Me | Et | 6'-Me | SOONHMe
8-152 5-Me |Me |Me |i-Pr|6'-Me | CO2Me
8-153 5-Me |Me | Me |i-Pr|6'-Me | SO:Me
8-154 5-Me | Me | Me | i-Pr | 6'-Me | SO.NHMe
8-155 5-OMe | Me | Me | Me | 6'-Me | COxMe
8-156 5-OMe | Me | Me | Me | 6'-Me | SO:Me
8-157 5-OMe | Me | Me | Me | 6'-Me | SO.NHMe
8-158 5-OMe |Me |Me | Et [6'-Me | COxMe
8-159 5-OMe |Me [ Me | Et |6'-Me | SO;Me
8-160 5-OMe | Me | Me | Et | 6'-Me | SO.NHMe
8-161 5-OMe | Me | Me |i-Pr | 6'-Me | CO2Me
8-162 5-OMe | Me | Me | i-Pr | 6'-Me | SO;Me
8-163 5-OMe | Me | Me | i-Pr | 6'-Me | SO.NHMe
8-164 5-CHF; | Me | Me | Me | 6'-Me | CO;Me
8-165 5-CHF, | Me | Me | Me | 6'-Me | SO;Me
8-166 5-CHF, | Me | Me | Me | 6'-Me | SOONHMe
8-167 5-CHF> | Me | Me | Et | 6'-Me | CO:Me
8-168 5-CHF> | Me | Me | Et | 6'-Me | SO:Me
8-169 5-CHF, | Me | Me | Et | 6'-Me | SOoONHMe
8-170 5-CHF» | Me | Me | i-Pr | 6'-Me | CO;Me
8-171 5-CHF, | Me | Me | i-Pr | 6'-Me | SO>Me
8-172 5-CHF> | Me | Me | i-Pr | 6'-Me | SO.NHMe
8-173 5-CF3 |Me |Me | Me | 6'-Me | CO:Me
8-174 5-CF3 |Me |Me | Me | 6'-Me | SO Me
8-175 5-CF3 | Me | Me | Me | 6'-Me | SO.NHMe
8-176 5-CF3 |Me |Me | Et |6'-Me| CO:Me
8-177 5-CF; |Me |Me | Et | 6'-Me | SO-Me
8-178 5-CF3 |Me |Me | Et | 6'-Me | SOoONHMe
8-179 5-CF3 |Me |Me |i-Pr|6'-Me | CO>Me
8-180 5-CF3 |Me |Me |i-Pr|6'-Me | SO;Me
8-181 5-CF3 | Me | Me | i-Pr | 6'-Me | SO.NHMe
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[Bang 8-7]

Béng & (Tiép tuc)

Hop chatsé| R!' |R*| R3 [ R*|R’| Q |Giatritinh chatvatly
8-182 H |Me|NH|Me | H E»E“
8-183 H |Me|NH:| Et |H ENE‘=°
8-184 H |Me|NH |i-Pr| H E€=°
8-185 5-Me |Me|NH, | Me | H Q“
8-186 5-Me |Me |NH,| Et | H Q“
8-187 5-Me |Me |NH, |i-Pr | H ENE=°
8-188 | 5-OMe |Me |NH, | Me | H EN?=°
8-189 | 5-OMe |Me |[NH» | Et | H Q“
8-190 | 5-OMe |Me |NH; |i-Pr | H EN?“
8-191 | 5-CHF;|Me |NHz | Me | H Q“
8-192 |5-CHF,|Me |NH:| Et | H Qﬂ
8-193 | 5-CHF,|Me | NH; | i-Pr | H Qﬂ
8-194 5-CF3; |Me |NH, | Me | H EN?“
8-195 5-CF; |Me |NH, | Et | H EN?:°
8-196 5-CF3 |Me |NH, | i-Pr | H Qﬂ
8-197 H |Me|NH;|Me|H fN:F°

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi trf lién Kkét.
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[Bang 8-8]

Bang 8 (Tiép tuc)

Hopchdtsé| R' |R*| R® |R*|R’| Q |Giatritinh chét vat ly
8-198 H |Me|NH| Et |H| = °
8-199 H |Me|NH; |i-Pr| H EBE=°
8-200 5-Me |Me |NH: | Me | H EN?‘"
8-201 5-Me |Me |NH,| Et | H EN?=°
8-202 5-Me |Me |NH; |i-Pr| H ENE=°
8203 | 5-OMe | Me |NH> | Me | H L/N?=°
8204 | 5-OMe |Me |NH»| Bt | H E%:c’
8205 | 5-OMe | Me | NH» |i-Pr | H ENE“
8206 | 5-CHF» | Me |NH, | Me | H EN?:°
8207 |5-CHF,|Me |NH»| Et | H ENE'=°
8208 | 5-CHF, | Me |NH, |i-Pr| H E%m
8-209 5.CF; |Me |NH> | Me | H EN?:"
8-210 5.CF; |Me |NH»| Bt | H E%w
8-211 5.CF; |Me |NH> |i-Pr| H EN?:°

o
8212 H |Me|NIL|Me | H EN3=°

(o)
8-213 H |Me|NH| Et |H EN3=°

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién Kkét.
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[Bang 8-9]

Bang 8 (Tiép tuc)

Hopchitsé| R' |R*| R® | R |R’ Gid tri tinh chét vat 1y
8-214 H | Me|NH |ipr| 1| Co=°
8215 | 5-Me |Me|NH, | Me | H |C@—°
8216 | 5-Me |Me| N | Et | H | Co—°
8217 | 5-Me |Me|NH,|i-Pr|H |C@—°
8218 | 5-OMe | Me | NH, | Me | H | E=°
8219 | 5-OMe |Me |NH, | Et |H |Lo—=°
8220 | 5-OMe | Me | NH; |i-Pr | H | E=°
8221 | 5-CHF; | Me | NH, | Me | H | E—°
8220 | 5-CHF:|Me |NHy | Et | H |C—°
8223 | 5-CHF; | Me | NH, |i-Pr | H | E=°
8224 | 5-CF; |Me|NH, | Me | H | E=°
8225 | 5-CFs |Me | NI | Bt | 1 |Co—°
8226 | 5-CFs |Me |NH, |i-Pr| H | L¢—=°
8-227 H |Me | NH:|Me | H
8-228 H |Me |NH:| Et | H
8-229 H |Me|NH, | i-Pr|H

Vong tron ddm mau den trong cdng thirc cAu tao biéu thi vi tri lién két.
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[Bang 8-10]

Bang 8 (Tiép tuc)

Hopchdts| R' |R*| R® |R* |R°| Q |Gidtritinh chét vat Iy
8230 | 5-Me |Me|NH;|Me |H Ef.f:°
8231 | 5-Me |Me|NH,| Et |H Ezf=°
8232 | 5-Me |Me|NH, |i-Pr|H Ezf=°
8233 | 5-OMe | Me | NH; | Me | H Ezf°
8234 | 5-OMe |Me |NH, | Et | H Ei3=°
8235 | 5-OMe | Me | NH, |i-Pr | H Ei3=°
8-236 | 5-CHF, | Me | NH; | Me | H Ei3=°
8-237 | 5-CHF, |Me|NH; | Et | H Ef.f:°
8-238 | 5-CHF, | Me | NI |i-Pr | H E.s{'=°
8239 | 5-CF3; |Me|NIL | Me | H Ei3=°
8240 | 5-CF; |Me|NIL| Et | H Ei3=°
8241 | 5-CF; |Me|NH |i-Pr|H Ei:F°
8-242 H |Me|NH;| Me | H Ei3=°
8-243 H |Me|NH;| Et | H Eifﬁ
8-244 H |Me|NH; | i-Pr|H Ei{‘*
8245 | 5-Me |Me NH:|Me |H E,sf=°

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién Kkét.
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[Bang 8-11]
Bang 8 (Tiép tuc)
Hopchdtsd| R' |R*| R® |[R*|R’| Q |Gidtritinh chét vat ly
S
8-246 5.Me |Me |NH2| Et | H EN:F°
S
8-247 5.Me | Me |NH, |i-Pr| H EN3=°
S
8.248 | 5-OMe | Me | NH» | Me | H EN:F°
S
8249 | 5-OMe |Me |NH, | Et | H EN3=°
S
8-250 | 5-OMe | Me | NH | i-Pr | H EN3=°
S
8:251 | 5-CHF, | Me | NH» | Me | H EN3=°
S
8252 | 5-CHF, |Me |NH, | Et | H EN3'=°
S
8253 | 5-CHF» | Me | NH, | i-Pr | H EN:F°
S
8-254 5.CF; | Me |NH» | Me | H EN3=°
S
8-255 5.CFs |Me | NH, | Et | H EN3=°
S
8256 | 5-CFs |Me |NH |i-Pr| H EN5=°
Me
8-257 H |Me|NH:|Me|H |C—o
wis
8-258 H |Me |NH,| Et |H|[C>=o
wie
N
8-259 H |Me|NH, |i-Pr| H | o=
wie
8-260 5-Me |Me |NH; | Me | H | T o=o
wis
8-261 5-Me |Me |NIL | Et | H [ >=o
»

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién két.
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[Bang 8-12]

49767

Bang 8 (Tiép tuc)
Hopchdtsd| R' |R*| R® |R*|R’| Q |Gidtritinh chét vat Iy
Me
8-262 5-Me | Me |NH, |i-Pr| H | [ o—o
v
8263 | 5-OMe |Me |NH: | Me | H | [ =0
v
8-264 | 5-OMe |Me|NH: | Bt |H | C=o
v
8265 | 5-OMe |Me |NH, |i-Pr | H | C>=o
®
8266 | 5-CHF: |Me |NH: | Me | H | C =0
v
8267 |5-CHF: |Me |NH, | Et |H | Co—o
v
8-268 | 5-CHF,|Me | NH; |i-Pr| H | [ p=e
v
8269 | 5-CF3; |Me|NH: | Me |H | =0
v
8-270 5-CF; |Me |NH,| Et | H | C=o
v
8-271 5-CF; | Me |NH, |i-Pr| H | C o=o
»
8-272 H |Me|NH |Me|H 0/':%‘°
8-273 H |Me|NH:| Et |H OJ:N?=°
8-274 H |Me|NH:|i-Pr| H o/f%: °
8275 | 5-Me |Me |NH:|Me |H O/f,q?: °
8276 | 5-Me |Me |NH: | Et | H OJ;N?= °
8277 | 5-Me |Me|NH, |i-Pr| H °J:”E= °

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién Kkét.
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[Bang 8-13]

Béng 8 (Tiép tuc)

Hopchdtsé] R' |[R2[ R [ R*|R°| Q |Giatritinh chatvétly
8-278 | 5-OMe |Me |NH; | Me | H OLEZ °
8279 | 5-OMe |Me |NH: | Et | H OIN?‘ °
8-280 | 5-OMe |Me | NH; |i-Pr | H o/fh? °
8-281 | 5-CHF: | Me |NH: | Me | H °;“E= °
8-282 | 5-CHF, | Me |NH, | Et | H o/‘:%“
8-283 | 5-CHF,|Me |NH, |i-Pr | H OJ;N?“
8284 | 5-CFs |Me|NH,|Me | H °/£”?= °
8-285 | 5-CFs; |Me |NH:| Et | H OJ;NEM
8-286 | 5-CFs |Me |NH, |i-Pr| H OJ;N?:°

o]
8-287 H |Me |NH |Me|H O£Nf=°
o]
8-288 H |Me|NH| Et |H| 4w
°¥
8-289 H |Me|NH |i-Pr| H| v
o\
8290 | 5-Me |Me|NH: | Me | H | J=°
O\
8291 | 5-Me |Me|NHa| Et |H | J0™°
o¥
8292 | 5-Me |Me |NH; |i-Pr|H OJ;N3=°
o]
8203 | 5-OMe | Me | NI, | Me | H 0£N3=°

Vong tron ddm mau den trong cdng thirc cAu tao biéu thi vi tri lién két.
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[Bang 8-14]
Bang 8 (Tiép tuc)
Hopchdtsé] R' [R2[ R® | R*|R’| Q |Gidtrtinh chatvatly
o]
8294 | 5-OMe | Me |NH: | Et | H | J=°
o\
8295 | 5-OMe | Me | NH; | i-Pr | H °£N3=°
. (o]
8-296 | 5-CHF»|Me |NH: | Me | H OJ;N3=°
O,
8-207 | 5-CHF, |Me |NH: | Et | H 0£N3=°
O,
8298 | 5-CHF; | Me | NH, | i-Pr | H | Jog=°
o\
8299 | 5-CF; |Me |NH; | Me | H | J=°
O¥
8300 | 5-CFs |Me|NH, | Bt | H | Jv=°
0\
8301 | 5-CF; |Me |NH, |i-Pr| H oiNf°

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién két.

[Cong thic hda hoc 35]

Céc sb vi trf trong bang biéu thi cac s dugc chi dinh trong cong thirc chung (1i).
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[0005][Bang 9-1]

Bang 9
Hopchitsb| R' |R?| R® | R' |R’ Q Gi4 tri tinh chét vat Iy
9-1 H Me |[NH> | Me | H COxMe
9-2 H Me |[NH2 | Me | H SO:Me
9-3 H Me |NHz | Me | H SO;NHMe
9-4 H Me |[NH2 | Et | H COxMe
9-5 H Me | NH, | Et | H | SCHa(4-t-BuPh) NMR
9-6 H Me |NH2 | Et | H SO,Me
9-7 H Me |[NH2 | Et | H SO;NHMe
9-8 H Me | NH» | i-Pr | H Cl NMR
9-9 H Me |NH, |i-Pr | H CO Me
9-10 H Me |NH; |i-Pr | H SO,Me
9-11 H Me |NH» |i-Pr| H SO,NHMe NMR
9-12 5-Me |Me |NH> | Me | H COxMe
9-13 5-Me |Me |NH> | Me | H SO:Me
9-14 5-Me |Me |NH, | Me | H SO, NHMe
9-15 5-Me |Me |NH>| Et | H CO2Me
9-16 5-Me |Me |NH2| Et | H SO,Me
9-17 5-Me |Me |NH»| Et | H SO;NHMe
9-18 5-Me |Me |NH |i-Pr| H COxMe
9-19 5-Me |Me |NH» |i-Pr| H SO,Me
9-20 5-Me |[Me |NH> |i-Pr| H SO,NHMe
9-21 5-OMe |Me |NH> | Me | H CO:Me
9-22 5-OMe [Me |NH2 | Me | H SO:Me
9-23 5-OMe |Me |NH2 | Me | H SO:NHMe
9-24 5-OMe [Me |NH> | Et | H COxMe
9-25 | 5-OMe |Me |[NH, | Et | H SO,Me
9-26 5-OMe |[Me |[NH2 | Et | H SO;NHMe
9-27 5-OMe |Me |NH2 |i-Pr | H CO>Me
9-28 5-OMe |Me |NH2 |i-Pr | H SO,Me
9-29 5-OMe |Me |NH; |i-Pr | H SO,NHMe
9-30 5-CHF, |Me |NH> | Me | H CO2Me
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[Bang 9-2]

Bang 9 (Tiép tuc)

Hopchatsd| R' |R?| R® | R' |R’ Q Gi4 tri tinh chét vat 1y
9-31 5.CHF, |Me |[NH2 | Me | H| SO:Me
9-32 5.CHF, | Me | NH, | Me | H | SO;NHMe
9-33 5.CHF, |Me |NH, | Et | H| COMe
9-34 5.CHF, |[Me |NH» | Bt | H| SO:Me
9-35 5-CHF, | Me |NH, | Et | H | SO;.NHMe
9-36 5.CHF, | Me | NH, | i-Pr | H | CO:Me
9-37 5.CHF, | Me | NH, | i-Pr | H | SO:Me
9-38 5-CHF, | Me | NH; | i-Pr | H | SO;.NHMe
9-39 5-CF; |Me |NH>|Me | H| COMe
9-40 5-CF; |Me|NH>|Me | H| SO.Me
9-41 5.CF; |Me | NH> | Me | H | SO.NHMe
9-42 5.CF; |Me|NH,| Et |H| CO:Me
9-43 5-CF; |Me |NH»| Bt | H| SO.Me
9-44 5-CF; |Me |NH,| Et | H | SO;.NHMe
9-45 5-CF; |Me |NH |i-Pr| H| CO:Me
9-46 5.CF; |Me |NH, |i-Pr| H| SO:Me
9-47 5-CF; |Me | NHa |i-Pr | H | SO.NHMe
9-48 H |Me|NH,| Me | H f€=°
9-49 H |Me|NH,| Et | H E»E“
9-50 H |Me|NH; |i-Pr| H Q’“
9-51 5-Me |Me|NH,| Me | H EN?“
9-52 5.Me |Me|NH,| Bt | H EN?=°
9-53 5.Me |Me |NH, |i-Pr| H EN:F°
9-54 5.0Me | Me |NH» | Me | H Q=°

Vong tron ddm mau den trong cdng thirc cAu tao biéu thi vi tri lién Kkét.
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[Bang 9-3]

Bang 9 (Tiép tuc)

Hopchdtsé| R' |R?| R® |R* |R°| Q |Gidtritinh chét vat Iy
9-55 5-OMe | Me | NH» | Et Lo=°

9-56 5-OMe | Me | NH: | i-Pr

9-57 5-CHF» | Me | NH2 | Me

9-58 5-CHF» | Me | NHz | Et

9-59 5-CHF» | Me | NHz | i-Pr

9-60 5-CF3 |Me | NH2 | Me

9-61 5-CF3 |Me | NH2 | Et

9-62 5-CF3 |Me | NH; | i-Pr

il e s B = e o O = R« n ) == == ==
Y

9-63 H Me | NH: | Me

s
oy
o)

9-64 H Me | NH2 | Et

9-65 H |Me|NH |i-Pr| H EN>=°

9-66 5.Me |Me | NH> | Me | H Q=°

9-67 5Me |Me |NH,| Bt | H Q=°

9-68 5-Me |Me |NH, |i-Pr| H EN>=°

9-69 5-OMe | Me | NH, | Me | H E}“

9-70 5.0Me |Me |NH, | Et | H Q=°

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién Kkét.
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[Bang 9-4]
Hop chdtsé| R' | R2[ R® [R*[R*| Q |Gidtritinh chatvatly

9-71 5-OMe |Me |NH; |i-Pr | H N

9-72 | 5-CHF, | Me |NH, | Me | H Q=°

9-73 5.CHF, |Me | NH, | Et | H Ep>=°

9-74 5.CHF, | Me | NH, | i-Pr | H EN>=°

9-75 5.CF; |Me |NH» | Me | H Q‘=°

o
oy
o

9-76 5-CF; |Me |NH2 | Et

9-77 5-CF; |Me |NH: |i-Pr

9-78 H Me | NH: | Me

9-79 H Me | NH: | Et

9-80 H Me | NH: | i-Pr

9-81 5-Me |Me | NH2 | Me

9-82 5-Me |Me |NH2 | Et

9-83 5-Me |Me | NH |i-Pr

9-84 5-OMe | Me | NH» | Me

Tz || |||
M
Y
0

9-85 5-OMe | Me | NH> | Et

9-86 | 5-OMe | Me |NIL | i-Pr | H | L=°

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién két.
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[Bang 9-5]

Bang 9 (Tiép tuc)

Hopchitsé| R' |R*| R® |R*|R’| Q |Gidtritinh chét vat Iy
9-87 | 5-CHF,|Me |NH: | Me | H Ef.3=°
9-88 | 5-CHF,|Me |NH: | Et | H E:3=°
9-89 | 5-CHF,|Me |NH, | i-Pr| H E:f=°
9-90 | 5-CFs |Me |NH: | Me | H E§3=°
991 | 5-CFs |Me |NH| Et | H E:f=°
9-92 | 5-CFs |Me |NH, |i-Pr| H E‘33=°
9-93 H |Me|NH |Me|H Eff=°
9-94 H |Me|NH| Et | H Ei3=°
9-95 H | Me|NH,|i-Pr|H Ezf:°
9-96 5-Me |Me |NHz | Me | H E,sf:°
9-97 5Mc |Me |NHz| Et | H Ef.:‘*
9-98 5-Me | Me | NH; |i-Pr| H Ei3=°
9-99 | 5-OMe |Me |NH, | Me | H Ez:‘*
9-100 | 5-OMe | Me |NH, | Bt | H E§3=°
9-101 | 5-OMe |Me |NH, | i-Pr | H E:f:°
9-102 | 5-CHF, | Me |NH, | Me | H Ei3=°

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién két.
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[Bang 9-6]

Bang 9 (Tiép tuc)

Hopchdtsé| R' |R*| R® |R*|R°| Q |Gidtritinh chét vat ly
9-103 |5-CHF,|Me |NH: | Et | H Ei:F°
9-104 | 5-CHF, |Me |NH, |i-Pr | H E,s{“
9-105 | 5-CFs |Me |NH: | Me | H Ezf:°
9-106 | 5-CFs |Me|NH: | Et | H E,s{“
9-107 | 5-CFs |Me |NH: |i-Pr| H Ei3=°
9-108 H |Me|NH,|Me | H Ei3=°
9-109 H |Me|NH| Et |H Esz
9-110 H |Me | NH|i-Pr|H Ez:‘*
9-111 | 5-Me |Me|NH,|Me |H Eif:°
9-112 | 5-Me |Me|NHy| Et | H Ez:‘”
9-113 | 5-Me |Me|NH, |i-Pr| H E33=°
9-114 | 5-OMe |Me | NH; | Me | H Ez:‘*
9-115 | 5-OMe | Me |NH, | Et | H Efﬁ“
9-116 | 5-OMe | Me |NH, | i-Pr | H Eif:°
9-117 | 5-CHF» | Me | NH: | Me | H Ei3=°
9-118 | 5-CHF,|Me |NH: | Et | H Eif“

Vong tron ddm mau den trong cdng thirc cAu tao biéu thi vi tri lién Kkét.
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[Bang 9-7]
Bang 9 (Tiép tuc)
Hopchdtsé| R' |R*| R® |R*|R’| Q |Gidtritinh chét vat Iy
S
9-119 | 5-CHF; | Me | NH, |i-Pr | H EN3=°
S
9-120 | 5-CF3; |Me |NH, | Me | H EN3=°
S
9-121 | 5-CF; |Me |NH,| Et | H EN3=°
S
9-122 | 5-CF3 |Me |NIL |i-Pr|H EN3=°
Me
9-123 H |Me|NH, | Me|H |C =0
wie
9-124 H |Me|NH| Et |H I::>=o
. "\\ne
9-125 H |Me|NH,|iPr|H |C =0
wie
9-126 5-Me |Me [NH; | Me | H | T o—o
wie
9-127 5-Me |Me |NH; | Et | H | T o=o
»

9-128 | 5-Me |Me|NH: |i-Pr|H | >=°

»
v
9-129 | 5-OMe |Me | NHx | Me | H | L o=°
v
9-130 | 5-OMe |Me |NH, | Et | H | [ p=o
wie
9-131 | 5-OMe |Me | NH, |i-Pr | H | C,o=o
v
9-132 | 5-CHF |Me |NH2 | Me | H | L o=o
v
9-133 | 5-CHF, |Me |NH,| Et | H | o=°
wie
9-134 | 5-CHF, |Me | NH, | i-Pr | H | L >=o
»

Vong tron ddm mau den trong cong thirc chu tao biéu thi vi tri lién két.
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49767

[Bang 9-8]
Bang 9 (Tiép tuc)
Hopchdtsé| R' |R*| R® |R*|R’] Q |Giatritinh chét vat ly
Nie
9-135 | 5-CFs |Me |NH, | Me | H | [ p=°
wie
N
9-136 | 5-CFs |Me |NH:| Et |H | C=o
wie
9-137 | 5-CFs |Me |NH, |i-Pr| H | [ o=
®
9-138 H |Me|NH, | Me|H O//EN?“
9-139 H |Me|NH | Et |H 022“
9-140 H |Me|NH |i-Pr| H OJ:%: °
9-141 | 5-Me |Me|NH:|Me|H OZNE“
9-142 | 5-Me |Me |NH;| Et | H O/J;N?“
9-143 | 5-Me |Me|NH; |i-Pr| H OJ:%: °
9-144 | 5-OMe |Me |NH: | Me | H 0/';%: °
9-145 | 5-OMe |Me |NH,| Et | H 0/‘:%“
9-146 | 5-OMe |Me |NH, |i-Pr | H o/';,q?“
9-147 |5-CHF2 |Me |NH; | Me | H OJ;N?“
9-148 |5-CHF, |Me |NH:| Et | H OJ;N:F °
9-149 | 5-CHF, |Me |NH; |i-Pr| H O/'»/%: °
9-150 | 5-CFs |Me |NH: | Me | H °/£“2= °

Vong tron ddm mau den trong cdng thirc cAu tao biéu thi vi tri lién Kkét.
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[Bang 9-9]

Béang 9 (Tiép tuc)

Hopchitsé| R' |[R2[ R® [R*|[R*| Q |Giétritinhchatvétly
9-151 | 5-CFs |Me|NH:| Et | H 0/1;%: °
9-152 | 5-CFs |Me|NH; |i-Pr| H OJ:N}‘ °

o¥
9-153 H |Me|NH|Me | H oiNf°
(o]
9-154 H |Me|NH:| Et |H OLNfﬂ
(o]
9-155 H |Me|NH;|i-Pr|H 0£N3=°
O,
9-156 | 5-Me |Me |NH:|Me | H o//ENf"
O,
9-157 | 5-Me |Me|NH:| Et | H O¢EN3=°
O
9-158 | 5-Me |Me |NH, |i-Pr|H 0£N3=°
O,
9-159 | 5-OMe | Me |NH: | Me | H OL.:F°
(o]
9-160 | 5-OMe |Me |NH: | Et | H 04[,{‘“
(o]
9-161 | 5-OMe | Me |NH | i-Pr | H °£N3=°
O,
9-162 | 5-CHF; |Me |NH: | Me | H o//Enfﬂ
(o]
9-163 | 5-CHF |Me |NH: | Et | H °£N¥>=°
O,
9-164 | 5-CHF, | Me |NH, | i-Pr | H o//ENf:°
(o]
9-165 | 5-CF3 |Me |NH,|Me | H °£N3=°
O,
9-166 | 5-CFs; |Me |NH,| Bt | H OJ;Nf:°
(o]
9-167 | 5-CF3 |Me |NH, |i-Pr | H °£N3=°

Vong tron ddm mau den trong cong thirc cAu tao biéu thi vi tri lién Kkét.
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[Bang 9-10]

Bang 9 (Tiép tuc)

Hop chitsé| R' |R?|R® | R' |R’ Q Gi4 tri tinh chit vat ly
9-168 H Me |[Me | Me | H| CO:Me
9-169 H Me |[Me | Me | H| SO:Me
9-170 H Me | Me | Me | H | SO.NHMe
9-171 H Me |[Me| Et | H| CO:Me
9-172 H Me |[Me| Et | H| SO;Me
9-173 H Me | Me | Et | H | SO.NHMe
9-174 H Me |Me |i-Pr| H| CO:;Me
9-175 H Me |Me |i-Pr| H| SO:Me
9-176 H Me | Me | i-Pr | H | SOoONHMe
9-177 5-Me |Me|Me|Me | H| CO:Me
9-178 5-Me |Me |Me|Me | H| SO:Me
9-179 5-Me |Me |Me | Me | H | SO.NHMe
9-180 5-Me |Me|Me| Et | H| CO:Me
9-181 5-Me |Me |Me| Et | H| SO:Me
9-182 5-Me |Me |Me | Et | H | SO.NHMe
9-183 5-Me |Me|Me |i-Pr| H| CO:Me
9-184 5-Me |Me |Me |i-Pr| H| SO:Me
9-185 5-Me |Me |Me |i-Pr| H | SO.NHMe
9-186 5-OMe |Me |Me | Me | H| CO:Me
9-187 5-OMe |Me |Me | Me | H| SO:Me
9-188 5-OMe |Me | Me | Me | H | SO.NHMe
9-189 5-OMe |Me |Me | Et | H| COxMe
9-190 5-OMe [Me |Me | Et | H| SO:Me
9-191 5-OMe |Me |Me | Et | H | SOONHMe
9-192 5-OMe [Me |Me |i-Pr| H| CO:;Me
9-193 5-OMe |Me |Me |i-Pr| H| SO:Me
9-194 5-OMe | Me | Me | i-Pr | H | SOONHMe
9-195 5-CHF> | Me |Me | Me | H| CO:;Me
9-196 5-CHF> | Me |Me | Me | H| SO:;Me
9-197 5-CHF> | Me | Me | Me | H | SOONHMe
9-198 5-CHF2 |Me |Me | Et | H| COxMe
9-199 5-CHF, |Me |Me | Et | H| SO:Me
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49767

[Bang 9-11]

Bang 9 (Tiép tuc)

Hopchitsé| R' |R*|R*| R*|R’ Q Gia tri tinh chét vat 1y
9-200 | 5-CHF, |Me |Me | Et | H | SO.NHMe
9-201 |5-CHF, |Me |Me |i-Pr| H| COMe
9-202 | 5-CHF, |Me |Me |i-Pr | H| SO:Me
9-203 | 5-CHF, | Me | Me | i-Pr | H | SO.NHMe
9-204 5.CF; |Me|Me|Me | H| CO:Me
9-205 5-CF3 |Me |Me | Me | H SO>Me
9-206 5-CF; |Me |Me | Me | H | SO.NHMe
9-207 5.CF; |Me|Me| Et |H| CO:Me
9-208 5-CF; |Me|Me| Et | H| SO,Me
9-209 5-CF; |Me |Me| Et | H | SO;.NHMe
9-210 5.CF; |Me |Me |i-Pr| H| CO;Me
9-211 5.CF; |Me |Me |i-Pr| H| SO:Me
9-212 5-CF3 |Me | Me | i-Pr | H | SO.NHMe

215
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[Bang 10-1]

Bang 10
Hop chét sb Dit liéu 'H-NMR (CDCl3/TMS, ppm)

L6 5 8,51(d, 1H), 8,33(s, 1H), 8,16(s, 1H), 7,78(dd, 1H), 7,46(dd, 1H), 7,39(ddd, 1H),
7,33(ddd, 1H), 4,63(q, 2H), 3,84(q, 2H), 3,76(s, 3H), 1,34(t, 3H)

7 5 8,47(d, 1H), 8,26(d, 1H), 7,79(d, 1H), 7.47(d, 1H), 7,39(dt, 1H), 7,33(dt, 1H), 4,34(q,
2H), 3,79(s, 3H), 3,63(s, 3H), 2,29(s, 3H), 1,38(t, 3H)

10 8 8,53(d, 1H), 8,22(d, 1H), 7,81(dd, 1H), 7,49(d, 1H), 7,42(dt, 1H), 7,36(dt, 1H),
5,53(s, 2H), 3,76(s, 3H), 3,57(s, 3H)

16 5 8,45(d, 1H), 8,24(d, 1H), 8,03(q, 1H), 7,78(d, 1H), 7.48(d, 1H), 7,41(t, 1H), 7,35(t,
1H), 5,45 (s, 2H), 4,15(t, 2H), 3,91(s, 3H), 2,80(d, 3H), 1,78(sext, 2H), 1,00(t, 3H)

. 5 8,50(d, 1H), 8,21(d, 1H), 7,79(d, 1H), 7.47(dd, 1H), 7,40(dt, 1H), 7,34(dt, 1H),5,59
(s, 1H), 4,15(q, 2H), 3,74(s, 3H), 3,56(s, 3H), 3,08(d, 3H), 1,34(t, 3H)

16 § 8,52(d, 1H), 8,32(s, 1H), 8,16(d, 1H), 7,78(d, 1H), 7,49(dd, 1H), 7,38(dd, 1H),
7,32(dd, 1H), 4,64(q, 2H), 4,22(q, 2H), 3,93(q, 2H), 1,44(t, 3H), 1,36(t, 3H)

199 5 8,49(d, 1H), 8,29(s, 1H), 8,16(d, 1H), 7,77(d, 1H), 7,66(d, 1H), 7,32(dd, 1H),
7,30(dd, 1H), 4,64(q, 2H), 4,45(sep, 2H), 3.84(q, 2H), 1,65(d, 6H), 1,34(t, 3H)

3 §8,53(d, 1H), 8,34(s, 1H), 8,17(d, 1H), 7,80(d, 1H), 7,64(dd, 1H), 7,42(dd, 1H),
7,36(dd, 1H), 4,95(d, 2H), 4,64(q, 2H), 3,94(q, 2H), 2,35(t, 1H), 1,37(t, 3H)

135 §8,55(d, 1H), 8,32(s, 1H), 8,17(d, 1H), 7.82(d, 1H), 7,53(d, 1H), 7,45(dd, 1H),
7,39(dd, 1H), 4,92(q, 2H), 4,64(q, 2H), 3,91(q, 2H), 1,37(t, 3H)

138 § 8,52(d, 1H), 8,30(s, 1H), 8,15(d, 1H), 7,79(d, 1H), 7,64(d, 1H), 7,41(dd, 1H),
7.36(dd, 1H), 5,58(s, 2H), 4,63(q, 2H), 3,93(q, 2H), 3,24(s, 3H), 1.37(t, 3H)

139 5 8,47(d, 1H), 8,19(s, 1H), 8,17(d, 1H), 7,51(d, 1H), 7,40(d, 1H), 7,24(dd, 1H), 4,35(q,
2H), 3,97(q, 2H), 3,79(s, 3H), 1,39(t, 3H), 1,38(t, 3H)

11 5 8,52(d, 1H), 8,32(s, 1H), 8,15(d, 1H), 7,52(d, 1H), 7,41(d, 1H), 7,26(dd, 1H), 4,64(q,
2H), 4,00(q, 2H), 3,80(s, 3H), 1,40(t, 3H)

151 5 8,47(d, 1H), 8,24(d, 1H), 7,32-7,25(m, 2H), 7,13(dd, 1H), 4,35(q, 2H), 3,79(s, 3H),
3,69(s, 3H), 2,66(s, 3H), 2,29(s, 3H), 1,38(s, 3H)

61 5 8,47(d, 1H), 8,45(q, 1H), 8,23(d, 1H), 7,33(d, 1H), 7,32(t, 1H), 7,18(d, 1H), 5,45 (s,
2H), 4,24(q, 2H), 3.92(s, 3H), 3,05(q. 2H), 2,81(d, 3H), 1,39(t, 3H), 1,37(t, 3H)

163 5 8,47(d, 1H), 8,27(d, 1H), 7,45(dd, 1H), 7,39(dd, 1H), 7,16(ddd, 1H), 4,35(q, 2H),
3,78(s, 3H), 3,61(s, 3H), 2,30(s, 3H), 1,37(t, 3H)

166 5 8,45(d, 1H), 8,25(d, 1H), 7,79(d, 1H), 7,45(dd, 1H), 7,40(dd, 1H), 7,18(q, 1H),
5,44(s, 2H), 4,24(t, 2H), 3,89, 3H), 2,80(d, 3H), 1,37(t, 3H)

ps 5 8,45(d, 1H), 8,25(d, 1H), 7,79(d, 1H), 7,45(dd, 1H), 7,40(dd, 1H), 7.18(q, 1H),
5,45(s, 2H), 4,15(t, 2H), 3,89(s, 3H), 2,80(d, 3H), 1,78(sq, 2H), 1,01(t, 4H)
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[Bang 10-2]
Bang 10 (Tiép tuc)

Hop chit sb Dit liéu 'H-NMR (CDCly/TMS, ppm)
5 8,51(d, 1H), 8,32(s, 1H), 8,18(d, 1H), 7.93(d, 1H), 7,49(dd, 1H), 7.34(d, 1H),

1-86 4,64(q, 2H), 3.81(q, 2H), 3,74(s, 3H), 1,34(t, 3H)

101 5 8,53(d, 1H), 8,24(d, 1H), 7,58(d, 1H), 7,36(d, 1H), 7,23(d, 1H), 6,57(s, 1H),
5.54(s, 2H), 3,73(s, 3H), 3,59(s, 3H), 2,53(s, 3H)

L 5 8,43(d, 1H), 8,30(d, 1H), 7,57(d, 1H), 7,33(d, 1H), 7,21(dd, 1H), 5,46(s, 2H),
4,23(q, 2H), 3,78(g, 2H), 3,70(s, 3H), 2,51(s, 3H), 1,36(t, 3H), 1,32(t, 3H)

1l 5 8.35(d, 1H), 8,27(d, 1H), 7,56(d, 1H), 7,32(d, 1H), 7,20(dd, 1H), 5,45(s, 2H),
4,22(q, 2H), 3,62(s, 3H), 2.70(s, 6H), 2,51(s, 3H), 1,35(t, 3H)

128 5 8.48(d, 1H), 8,29(d, 1H), 7,63(d, 1H), 7,54(s, 1H), 7,20(dd, 1H), 5,48(s, 2H),
4,23(q, 2H), 3,59(s, 3H), 3,39(m, 1H), 1,36(t, 3H), 0,92(m, 2H), 0,82(m, 2H)

134 5 8.46(d, 1H), 8,24(d, 1H), 7,60(s, 1H), 7,37(d, 1H), 7.24(dd, 1H), 4,35(q, 2H),

3.77(s, 3H), 3,66(s, 3H), 2,81(q, 2H), 2,29(s, 3H), 1,38(t, 3H), 1,32(t, 3H)

5 8.44(d, 1H), 8,19(s, 1H), 8,18(d, 1H), 7,84(bs, 1H), 7,52(dd, 1H), 7,39(d, 1H),
1-141 6.88(dd, 1H), 5,78(d, 1H), 5,26(d, 1H), 4,35(q, 2H), 3,76(q, 2H), 3,71(s, 3H),
1,37(t, 3H), 1,33(t, 3H)

5 8.49(d, 1H), 8,31(d, 1H), 7,79(d, 1H), 7,51(dd, 1H), 7,40(d, 1H), 6,88(dd, 1H),
1-143 5.79(dd, 1H), 5,47(bs, 2H), 5,25(dd, 1H), 4,24(q, 2H), 3,72(s, 3H), 3,57(s, 3H),
1,36(t, 3H)

5 10,13(s, 1H), 8,48(d, 1H), 8,32(s, 1H), 8,30(d, 1H), 7,99(dd, 1H), 7,58(d, 1H),
4,36(q, 1H), 3,83(s, 3H), 3,74(s, 4H), 3,62(s, 3H), 2,30(s, 3H), 1,38(t, 3H)

5 8,46(d, 1H), 8,23(d, 1H), 7,57(s, 1H), 7,36(d, 1H), 7,22(dd, 1H), 4,35(q, 2H),
1-151 3.77(s, 3H), 3,65(s, 3H), 2,75(t, 3H), 2,29(s, 3H), 1,72(sext, 2H), 1,39(t, 3H),
0,98(t, 3H)

5 8.46(d, 1H), 8,24(d, 1H), 7,62(s, 1H), 7,38(d, 1H), 7,28(dd, 1H), 4,35(q, 2H),
3,76(s, 3H), 3,65(s, 3H), 3,08(sep, 1H), 2,28(s, 3H), 1,33(d, 6H)

5 8.46(d, 1H), 8,24(d, 1H), 7,57(s, 1H), 7,36(d, 1H), 7,23(dd, 1H), 4,35(q, 2H),
1-157 3.77(s, 3H), 3,66(s, 3H), 2,75(t, 2H), 2,29(s, 3H), 1,70(quin, 2H), 1,43-1,33(m,
4H), 0,91(t, 3H)

5 8.47(d, 1H), 8,25(d, 1H), 7,78(d, 1H), 7,48(dd, 1H), 7,39(d, 1H), 4,34(q, 2H),

1-148

1-154

1-158 3,77(s, 3H), 3,67(s, 3H), 2.28(s, 3H), 1,42(s, 9H)

_ 5 8.49(d, 1H), 8,31(d, 1H), 7,75(s, 1H), 7,75(d, 1H), 7,40(dd, 1H), 5,47(s, 2H),
4.62(s, 2H), 4,24(q, 2H), 3,74(s, 3H), 3,57(s, 3H), 3.43(s, 3H), 1,36(t, 3H)

16 5 8,47(d, 1H), 8,26(d, 1H), 7,68(s, 1H), 7,42(d, 1H), 7.38(dd, 1H), 4,35(q, 2H),

3.85(s, 2H), 3,78(s, 3H), 3,65(s, 3H), 2,30(s, 3H), 2,05(s, 3H), 1,38(t, 3H)

5 8.47(d, 1H), 8,28(d, 1H), 7,72(d, 1H), 7,48(d, 1H), 7,33(dd, 1H), 4,36(q, 2H),
1-166 4,28(d, 1H), 4,09(d, 1H), 3,80(s, 3H), 3,63(s, 3H), 2,51(s, 3H), 2,29(s, 3H), 1,38(s,
3H)

5 8.48(d, 1H), 8,28(d, 1H), 7,83(d, 1H), 7,51(dd, 1H), 7,46(d, 1H), 4,42(s, 2H),
4,36(q, 2H), 3,81(s, 3H), 3,64(s, 3H), 2,79(s, 3H), 2.29(s, 3H), 1,39(t, 3H)

1-167
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218/339

[Bang 10-3]
Bang 10 (Tiép tuc)
Hop chit s6 Dit liéu 'H-NMR (CDCl:/TMS, ppm)

§ 8,46(d, 1H), 8,25(d, 1H), 7,74(d, 1H), 7,43(d, 1H), 7,39(dd, 1H), 4,35(q, 2H),

1-171 3,94(s, 1H), 3,78(s, 3H), 3,64(s, 3H), 3,49(s, 2H), 2,51(s, 3H), 2,30(s, 3H),
1,39(t, 3H)

1172 § 8,47(d, 1H), 8,25(d, 1H), 7,69(d, 1H), 7,41(d, 1H), 7,38(dd, 1H), 4,35(q, 2H),
3,79(s, 3H), 3,65(s, 3H), 3,58(s, 3H), 2,30(s, 6H), 2,30(s, 2H), 1.37(t, 3H)
§ 8,48(d, 1H), 8,24(d, 1H), 7,72(d, 1H), 7,42(d, 1H), 7,40(d, 1H), 4,35(q, 2H),

1-173 3,78(s, 3H), 3,75(s, 2H), 3,66(s, 3H), 2,60(q, 4H), 2,30(s, 3H), 1,38(t, 3H),
1,09(s, 6H)

1175 § 8,47(d, 1H), 8,27(d, 1H), 7,81(s, 1H), 7,46(bs, 2H), 4,78(s, 2H), 4,34(q, 2H),
3,79(s, 3H), 3,62(s, 3H), 2,29(s, 3H), 1,38(t, 3H)

1184 5 8,46(d, 1H), 8,33(d, 1H), 7,94(d, 1H), 7,57(dd, 1H), 7,54(dd, 1H), 6,82(t, 1H),
5,46(s, 2H), 4,24(q, 2H), 3,75(s, 3H), 1,78(td, 2H), 1,37(t, 3H), 1.07(t, 3H)

1.206 § 8,50(d, 1H), 8,36(d, 1H), 8,09(s, 1H), 7,66(d, 1H), 7,56(dd, 1H), 5,43(s, 2H),
4,44(m, 1H), 3,77(s, 3H), 3,56(s, 3H), 1,34(d, 6H)

1225 § 8,47(d, 1H), 8,24(d, 1H), 7,35(d, 1H), 7,24(d, 1H), 7,04(dd, 1H), 4,35(q, 2H),
3,90(s, 3H), 3,77(s, 3H), 3,66(s, 3H), 2,30(s, 3H), 1,38(t, 3H)

1947 8 8,44(d, 1H), 8,22(d, 1H), 7,24(d, 1H), 7,06(d, 1H), 6,82(dd, 1H), 4,34(q, 2H),
3,73(s, 3H), 3,63(s, 3H), 2,29(s, 3H), 1,38(t, 3H)

1248 § 8,45(d, 1H), 8,24(d, 1H), 8,02(d, 1H), 7,67(bs, 1H), 7,40(dd, 1H), 7,33(d, 1H),
4.35(q, 2H), 3,75(s, 3H), 3,63(s, 3H), 2,30(s, 3H), 2,18(s, 3H), 1.3 8(t, 3H)

1,249 § 8,50(d, 1H), 8,32(d, 1H), 7,73(d, 1H), 7,39(dd, 2H), 5,47(bs, 2H), 4,24(q, 2H),
3,72(s, 3H), 3,57(s, 3H), 2,57(s, 3H), 1,36(t, 3H)

1952 § 8,46(d, 1H), 8,26(d, 1H), 7,83(d, 1H), 7,45(dd, 1H), 7,39(d, 1H), 4,35(q, 2H),
3,78(s, 3H), 3,63(s, 3H), 2,97(q, 2H), 2,30(s, 3H), 1,38(t, 3H), 1,32(t, 3H)

1.955 § 8,48(d, 1H), 8,19(d, 1H), 8,18(s, 1H), 8,12(d, 1H), 7,66(dd, 1H), 7,49(d, 1H),
4,10(s, 3H), 3,80(q, 2H), 3,77(s, 3H), 1,35(t, 3H)

1957 $ 8,47(d, 1H), 8,20(d, 1H), 8,19(s, 1H), 8,12(d, 1H), 7,66(dd, 1H), 7,49(d, 1H),
4,35(q, 2H), 3,80(q, 2H), 3,77(s, 3H), 1,38(t, 3H), 1,35(t, 3H)

1261 $ 8,52(d, 1H), 8,29(s, 1H), 8,19(d, 1H), 8,12(s, 1H), 7,67(dd, 1H), 7,50(d, 1H),
5,92(tt, 1H), 4,69(t, 2H), 3,82(q, 2H), 3,77(s, 3H), 1,35(t, 3H)

1262 § 8,52(d, 1H), 8,32(s, 1H), 8,19(d, 1H), 8,12(s, 1H), 7,67(dd, 1H), 7,50(d, 1H),
4,64(q, 2H), 3,82(q, 2H), 3.78(s, 3H), 1,35(t, 3H)

1263 5 8,51(d, 1H), 8,29(s, 1H), 8,17(d, 1H), 8,11(s, 1H), 7,66(dd, 1H), 7,49(d, 1H),
6,07(tt, 1H), 4,46(td, 2H), 3,81(q, 2H), 3,77(s, 3H), 1,35(t, 3H)

1570 § 8,48(d, 1H), 8,27(s, 1H), 8,23(d, 1H), 8,19(s, 1H), 7,80(dd, 1H), 7,68(d, 1H),
4,35(q, 2H), 3,81(s, 3H), 3,79(q, 2H), 1,38(t, 3H), 1,36(t, 3H)
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49767

[Bang 10-4]
Bang 10 (Tiép tuc)
Hop chét sb Dit liéu "H-NMR (CDCIl3/TMS, ppm)

1272 5 8,53(d, 1H), 8,32(s, 1H), 8,27(s, 1H), 8,21(d, 1H), 7,80(dd, 1H), 7,68(d,
1H), 4,64(q, 2H), 3,82(s, 3H), 3.81(q, 2H), 1,36(t, 3H)

1973 8 8,52(d, 1H), 8,29(s, 1H), 8,27(s, 1H), 8,20(d, 1H), 7,80(dd, 1H), 7,68(d,
1H), 6,07(tt, 1H), 4,47(td, 2H), 3,81(s, 3H), 3.80(q, 2H), 1,36(t, 3H)

175 § 8,49(d, 1H), 8,31(d, 1H), 8,28(s, 1H), 7.81(d, 1H), 7,69(d, 1H), 4,36 (g,
2H), 3,85(s, 3H), 3,61(s, 3H), 2,30(s, 3H), 1,38(t, 3H)

1280 & 8,52(d, 1H), 8,49(dd, 1H), 8,25(d, 1H), 8,19(s, 1H), 8,03(dd, 1H), 7,70(d,
1H), 4,36(q, 2H), 3,83(s, 3H), 3,78(q, 2H), 1,38(t, 3H), 1,37(t, 3H)

L% 5 8,54(d, 1H), 8,53(s, 1H), 8,30(s, 1H), 8,22(d, 1H), 8,04(dd, 1H), 7,70(d,
1H), 5.91(tt, 1H), 4,70(t, 2H), 3,84(s, 3H), 3,79(q, 2H), 1,37(t, 3H)

1083 5 8,54(d, 1H), 8,53(s, 1H), 8,32(s, 1H), 8,23(d, 1H), 8,03(dd, 1H), 7,70(d,
1H), 4,64(q, 3H), 3.84(s, 3H), 3,79(q, 2H), 1,37(t, 3H)

1084 5 8,53(d, 1H), 8,52(s, 1H), 8,29(s, 1H), 8,22(d, 1H), 8,03(dd, 1H), 7,70(d,
1H), 6,07(tt, 1H), 4,48(td, 2H), 3,83(s, 3H), 3,79(q, 2H), 1,37(t, 3H)
§ 8,52(s, 1H), 8,48(d, 1H), 8,22(d, 1H), 8,20(s, 1H), 8,03(dd, 1H), 7,69(d,

1-285 1H), 4,07(d, 2H), 3,83(s, 3H), 3,77(q, 2H), 2,09(m, 1H), 1,36(t, 3H), 0,99(d,
6H)
5 8,52(s, 1H), 8,48(d, 1H), 8,23(d, 1H), 8,19(s, 1H), 8,03(dd, 1H), 7,69(d,

1-287 1H), 4,30(t, 2H), 3,83(s, 3H), 3,77(q, 2H), 1,75(quin, 2H), 1,45(td, 2H),
1,36(t, 3H), 0,98(t, 3H)
§ 8,52(s, 1H), 8,48(d, 1H), 8,23(d, 1H), 8,20(s, 1H), 8,03(dd, 1H), 7,69(d,

1-288 1H), 4,26(t, 2H), 3,83(s, 3H), 3,77(q, 2H), 1,78(td, 2H), 1,36(t, 3H), 1,00(t,
3H)

1289 § 8,53(d, 1H), 8,49(d, 1H), 8,33(d, 1H), 8,03(dd, 1H), 7,70(d, 1H), 4,36(q,
2H), 3.86(s, 3H), 3,61(s, 3H), 2,30(s, 3H), 1,38(t, 3H)

1901 & 8,53(s, 1H), 8,44(d, 1H), 8,33(d, 1H), 8,04(dd, 1H), 7,70(d, 1H), 4,36(q,
2H), 3,85(s, 3H), 3,81(q, 2H), 2,29(s, 3H), 1,38(t, 3H), 1,36(t, 3H)

108 5 8,43(s, 1H), 8,49(d, 1H), 8,30(d, 1H), 8,04(dd, 1H), 7,71(d, 1H), 4,66(q,
2H), 3,85(s, 3H), 3,81(qg, 2H), 2,37(s, 3H), 1,37(t, 3H)
& 8,47(d, 1H), 8,25(d, 1H), 7,89(d, 1H), 7,50(dd, 1H), 7,46(d, 1H), 5,55(s,

1-314 1H), 4,35(q, 2H), 3,79(s, 3H), 3,64(s, 3H), 3,38(s, 6H), 2,29(s, 3H),1,38(t,
3H)

1316 §10,1(s, 1H), 8,49(d, 1H), 8,30(s, 1H), 8,30(d, 1H), 7,99(d, 1H), 7,59(d, 1H),
4,36(q, 2H), 3,83(s, 3H), 3,74(s, 4H), 3,62(s, 3H), 2,31(s, 3H), 1,39(t, 3H)
& 8,47(d, 1H), 8,26(d, 1H), 7,99(s, 1H), 7,70-7,63(m, 3H), 7,53(d, 1H), 7.47(t,

1-317 2H), 7,35(dt, 1H), 4,36(q, 2H), 3.81(s, 3H), 3,66(s, 3H), 2,30(s, 3H), 1,38(t,
3H)
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49767

[Bang 10-5]
Bang 10 (Tiép tuc)
Hop chét s6 Dit liéu 'H-NMR (CDCly/TMS, ppm)

§ 8,94(d, 1H), 8,60(dd, 1H), 8,48(d, 1H), 8,29(d, 1H), 7,99(d, 1H), 7,96(dt,

1-320 1H), 7,47(ddt, 2H), 7,39(dd, 1H), 4,36(q, 2H), 3,83(s, 3H), 3,66(s, 3H),
2,31(s, 3H), 1,39(t, 3H)
§ 8,48(d, 1H), 8,28(d, 1H), 7,82(s, 1H), 7,54(d, 1H), 7,54(s, 1H), 7,44(dd,

1-321 1H), 6,36(d, 1H), 4,36(q, 2H), 3,94(s, 3H), 3,83(s, 3H), 3,64(s, 3H), 2,30(s,
3H), 1,39(t, 3H)

1338 § 8,44(d, 1H), 8,18(d, 1H), 8,18(s, 1H), 7,58(d, 1H), 7,17(t, 1H), 7,06(d, 1H),
4,57(seq, 1H), 3,92(s, 3H), 3,74(q, 2H), 2,78(s, 3H), 1,35(d, 6H), 1,32(t, 3H)
§8.51 - 8,47 (m, 1H), 8,31 - 8,27 (m ,1H), 7,20 - 7,18 (m, 2H), 5,47 (s, 2H),

1-390 427 - 4,20 (m, 2H), 3,72 - 3,57 (m, 3H), 2,58 (d,3H), 2,43 (s, 3H), 1,38 - 1,33
(m, 3H)

1395 5 8,48(d, 1H), 8,26(d, 1H), 7,67(m, 3H), 7,48(d, 1H), 5,44(s, 2H), 4,01(s, 3H),
3,97(s, 3H), 2,82(d, 3H)

1396 § 8,47(d, 1H), 8,26(d, 1H), 7,67(m, 3H), 7,48(d, 1H), 5,43(s, 2H), 4,24(q,
2H), 3,97(s, 3H), 2,82(d, 3H), 1,37(t, 2H)

1308 § 8,45(d, 1H), 8,24(d, 1H), 7,80(q, 1H), 7,45(dd, 1H), 7,39(m, 1H), 7,17(m,
1H), 5,45(s, 2H), 4,00(s, 3H), 3,89(s, 3H), 2,79(d, 3H)

1399 5 8,21(d, 1H), 8,32(d, 1H), 7,46(dd, 1H), 7,39(dd, 1H), 7,17(ddd, 1H), 5,47(s,
2H), 4,00(s, 3H), 3,73(s, 3H), 3.56(s, 3H)

1401 58,37 - 8,27 (m, 1H), 7,80 - 7,77 (m, 1H), 5,48 - 5,43 (m, 1H), 3,64 - 3,64 (m,
1H), 2,71 - 2,71 (m, 3H), 1,35 (t, 3H)

1403 § 8,47 (d, 1H), 8,25(d, 1H), 8,08(s, 1H), 7.65(d, 1H), 7,54(d, 1H), 5,66(s, 2H),
4,65(s, 2H), 3,76(s, 3H), 3,69(s, 3H), 3,52(s, 3H)

220
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[Bang 10-6]

49767

Bang 10 (Tiép tuc)

Hop chét s6 Dit liéu 'H-NMR (CDCL;/TMS, ppm)

535 § 8,13(d 1H), 7,95(d, 1H), 7,59(d, 1H), 7.34(dd, 1H), 7,21(d, 1H), 5.48(s,
2H), 4,22(q, 2H), 4,03(s, 3H), 2,50(s, 3H), 2,30(s, 3H), 1,37(t, 3H)

546 § 8,30(d, 1H), 8,22(d, 1H), 8,07(t, 1H), 7.62(dd, 1H), 7,53(d, 1H), 5,48(brs,
2H), 5,05(quin, 1H), 4,23(q, 2H), 3,82(s, 3H), 1,36(t, 3H), 1,01(d, 6H)
§ 8,62(d, 1H), 8,15(d, 1H), 7,77(d, 1H), 7,59(dd, 1H), 7,50(d, 1H), 5,47(brs,

2-52 2H), 4,23(q, 2H), 4,08(s, 3H), 3,10(s, 3H), 2,99(s, 3H), 2,80(s, 3H), 1,37(,
3H)
§ 8,28(d, 1H), 8,20(d, 1H), 8,06(s, 1H), 8,01(s, 1H), 7,66(dd, 1H), 7,56(d,

2-58 1H), 5,45(s, 2H), 3,83(s, 3H), 1,24(s, 9H), 1,77-1,79(m, 2H), 1,30-1,25(m,
2H), 1,24(s, 9H), 1,00(t, 3H)

> § 8,30(d, 1H), 8,23(d, 1H), 8,08(s, 1H), 7,62(dd, 1H), 7,53(d, 1H), 5,44(brs,
2H), 4,42(quin, 1H), 4,18(q, 2H), 3,84(s, 3H), 1,34(d, 6H), 1,02(t, 3H)

563 § 8,29(d, 1H), 8,23(d, 1H), 8,07(s, 1H), 7,62(dd, 1H), 7,52(d, 1H), 5,45(brs,
2H), 5,05(quin, 1H), 4,42(quin, 1H), 3,82(s, 3H), 1,34(d, 6H), 1,01(d, 6H)

565 § 8,93(d, 1H), 8,23(d, 1H), 8,15(d, 1H), 8,09(s, 1H), 7,66(d, 1H), 7,56(d, 1H),
5,38(s, 2H), 4,41(quin, 1H), 3,85(s, 3H), 2,90(s, 3H), 1,34(d, 6H)

560 & 8,17(d, 1H), 8,07(s, 1H), 7,92(d, 1H), 7,58(d, 1H), 7,50(d, 1H), 5.45(s, 2H),
4,42(quin, 1H), 4,09(s, 3H), 3,45(s, 3H), 3,28(s, 3H), 1,35(d, 6H)

- § 8,22(d, 1H), 8,14(d, 1H), 8,07(s, 1H), 7,61(dd, 1H), 7,53(d, 1H), 5,44(s,
2H), 4,41(quin, 1H), 3,91(s, 3H), 2,97(t, 2H), 1,34(d, 6H), 1,25(t, 3H)

53 § 8,30(d, 1H), 8,22(d, 1H), 8,08(s, 1H), 7,62(dd, 1H), 7,53(d, 1H), 5,47(s,
2H), 4,22(q, 2H), 4,19(q, 2H), 3,84(s, 3H), 1,36 (t, 3H)

580 § 8,24(d 1H), 8,20(s, 1H), 8,12(d, 1H), 8,07(d, 1H), 7,63(dd, 1H), 7.47(d,
1H), 4,32(q, 2H), 3,91(s, 3H), 3,79(s, 3H), 1.37(t, 3H)

583 5 8,28(d 1H), 8,21(s, 1H), 8,12(d, 1H), 8,08(d, 1H), 7,63(dd, 1H), 7,47(d,
1H), 4,33(q, 2H), 4,20(q, 2H), 3,87(s, 3H), 1,37(t, 3H), 1,02(t, 3H)
§ 8,28(d 1H), 8,20(s, 1H), 8,12(d, 1H), 8,08(d, 1H), 7,63(dd, 1H), 7,47(d,

2-84 1H), 4,32(q, 2H), 4,10(t, 2H), 3,88(s, 3H), 1,37(td, 2H), 1,36(t, 3H), 0,67(t,
3H)

585 & 8,28(d 1H), 8,20(s, 1H), 8,11(d, 1H), 8,08(d, 1H), 7,63(dd, 1H), 7.47(d, 1H),
5,07(sep, 1H), 4,33(q, 2H), 3,85(s, 3H), 1,37(t, 3H), 1,01(d, 6H)

510 5 8,51(bs, 1H), 8,18(d, 1H), 8,15(d, 1H), 8,03(d, 1H), 7,64(dd, 1H), 7,50(d,
1H), 3,98(s, 3H), 3,79(s, 3H), 2,34(s, 3H)

5103 5 8,18(d, 1H), 8,15(d, 1H), 8,13(d, 1H), 7,63(dd, 1H), 7,49(d, 1H), 4,10(s,
3H), 3,97(s, 3H), 3,80(s, 3H), 2,31(s, 3H)
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49767 222/339

[Bang 10-7]
Bang 10 (Tiép tuc)

Hop chit s6 Dit liéu 'H-NMR (CDCI3/TMS, ppm)

5 8,20(d 1H), 8,17(d, 1H), 8,13(d, 1H), 7,63(dd, 1H), 7,49(d, 1H), 4,21(q.
2H), 4,01(s, 3H), 3,80(s, 3H), 2,32(s, 3H), 1,31(t, 3H)

8 8,16(d, 2H), 8,13(d, 1H), 7,63(dd, 1H), 7,49(d, 1H), 4,54(sep, 1H), 3,98(s,
3H), 3,78(s, 3H), 2,31(s, 3H), 1,36(d, 6H)

5 8,16(d, 2H), 8,13(d, 1H), 7,63(dd, 1H), 7,48(d, 1H), 3,98(s, 3H), 3,78(s,
3H), 2,29(s, 3H), 1,40(s, 9H)

§ 8,17(d, 1H), 8,14(d, 1H), 8,13(d, 1H), 7,63(dd, 1H), 7,48(d, 1H), 6,08(ddt,
2-113 1H), 5,37(dd, 1H), 5,28(dd, 1H), 4,78(ddd, 2H), 3,97(s, 3H), 3,78(s, 3H),
2,35(s, 3H)

5 8,19(d, 1H), 8,13(d, 1H), 8,11(d, 1H), 7,64(dd, 1H), 7,49(d, 1H), 6,09(tt,

2-106

2-110

2-111

2114 1H), 4,45(dt, 2H), 3,98(s, 3H), 3,80(s, 3H), 2.37(s, 3H)

Y 5 8.16(d, 1H), 8,13(d, 1H), 8,13(d, 1H), 7,63(dd, 1H), 7,48(d, 1H),
7.45-7,30(m, SH), 5,32(s, 2H), 3,96(s, 3H), 3,78(s, 3H), 2,36(s, 3H)

1 5 8,17(d, 1H), 8,13(d, 1H), 8,10(d, 1H), 7,63(dd, 1H), 7,48(d, 1H), 7,36(s,

4H), 5,27(s, 2H), 3,96(s, 3H), 3,78(s, 3H), 2,35(s, 3H)

5 8.22(d, 1H), 8,19(d, 1H), 8,12(d, 1H), 7,67(dd, 1H), 7,51(d, 1H), 7,28(dd,
2-119 2H), 7,19(dd, 2H), 4,47(t, 2H), 3,95(s, 3H), 3,80(s, 3H), 3,05(t, 2H), 2,28(s,
3H)

5 8.27(d, 1H), 8,21(d, 1H), 8,14(s, 1H), 7,64(dd, 1H), 7,48(d, 1H), 5,47(s,
2H), 4,13(t, 2H), 3,85(s, 1H), 3,77(s, 1H)1,77(quin, 2H), 1,00(t, 3H)

5 8.27(d, 1H), 8,21(d, 1H), 8,14(s, 1H), 7,64(d, 1H), 7,48(dd, 1H), 5,47(s,
2-127 2H), 4,18(t, 2H), 3,85(s, 3H), 3,77(s, 3H), 1,74(quin, 2H), 1,46(sext, 2H),
0,97(t, 3H)

5 8.32(d, 1H), 8,20(d, 1H), 8,09(s, 1H), 7,60(d, 1H), 7,46-7,08(m, 6H),

2-126

2-132 6,95(d, 2H),5,51 (s, 2H),5,14 (s, 3H), 3,63(s, 3H)

0133 5 8.26(d, 1H), 8,20(d, 1H), 8,13(s, 1H), 7,64(d, 1H), 7,49-7,30(m, 6H), 5,52(s,
2H), 5,20 (s, 2H), 3,84(s, 3H), 3,77(s, 3H)

o134 5 8.27(d, 1H), 8,02(s, 1H), 7,99(d, 1H), 7,66(dt, 1H), 7,52-7,47(m, 2H),
3,89(s, 3H), 3.,78(s, 3H), 3,10(d, 3H)

o135 5 8,19(d, 1H), 8,12(d, 1H), 8,04(d, 1H), 7,57(dd, 1H), 7,36(d, 1H), 4,26(q,
2H), 3,76(s, 3H), 3,59(s, 3H)

136 5 8.25(d, 1H), 8,11(d, 1H), 7,62(d, 1H), 7,55(d, 1H), 7.47(d, 1H), 3,96(s, 3H),

3,90(q, 2H), 3.80(s, 3H), 2,74(s, 6H), 1,11(t, 3H)
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49767 223/339

[Bang 10-8]
Bang 10 (Tiép tuc)
Hop chét sb Dit liéu 'H-NMR (CDCIl5/TMS, ppm)
o147 5 8,66(m, 1H), 8,31(d, 1H), 8,28(s, 1H), 8,16(s, 1H), 8,05(d, 1H), 7,81(d, 1H),
7,69(d, 1H), 4,32(q, 2H), 3.93(s, 3H), 2,91(d, 3H), 1,37(t, 3H)
5150 5 8,32(s, 1H), 8,29(d, 1H), 8,23(s, 1H), 8,08(d, 1H), 7,83(dd, 1H), 7.68(d,
1H), 4,61(q, 2H), 3,97(s, 3H), 3,81(s, 3H)
o165 § 8,72(br-d 1H), 8,28(s, 1H), 8,24(d, 1H), 8,13(d, 1H), 7,82(d, 1H), 7.70(d,
1H), 4,32(q, 2H), 3,96(s, 3H), 2,93(d, 3H), 2,30(s, 3H), 1,37(t, 3H)
5181 § 8,33(d 1H), 8,25(d, 1H), 8,23(d, 1H), 8,75(dd, 1H), 7,68(d, 1H), 5,48(s,
2H), 4,23(q, 2H), 4,19(q, 2H), 3,86(s, 3H), 1,36(t, 3H), 1,01(t, 3H)
216 § 8,53(s, 1H), 8,31(s, 1H), 8,31(d, 1H), 8,11(d, 1H), 8,01(dd, 1H), 7.69(d,
1H), 4,63(q, 2H), 3,98(s, 3H), 3.83(s, 3H)
5] §8,51(d 1H), 8,25(d, 1H), 8,20(d, 1H), 8,01(dd, 1H), 7,69(d, 1H), 4,34(q,
2H), 4,23(q, 3H), 3,98(s, 3H), 2,31(s, 3H), 1,38(t, 3H), 1,08(t, 3H)
523 5 8,53(d, 1H), 8,35(d, 1H), 8,27(s, 1H), 8,02(dd, 1H), 7,69(d, 1H), 5,46(s,
2H), 4,24(q, 2H), 4,21(q, 2H), 3,87(s, 3H), 1,37(t, 3H), 1,07(t, 3H)
5260 § 8,30(d, 1H), 8,19(s, 1H), 8,10(d, 1H), 7,22(d, 1H), 7,19(dd, 1H), 4,33(q,
2H), 4,09(s, 3H), 3,78(s, 3H), 1,37(t, 3H)
5260 5 8,21(q, 2H), 7,81(d, 1H), 7,45(d, 1H), 7,40-7,29(m, 2H), 5,46(s, 2H),
4,14(sept, 1H), 3,88(s, 3H), 3,74(s, 3H), 1,34(d, 6H)
2269 § 8,32 - 8,29 (m, 1H), 8,05 - 8,02 (m, 1H), 7,67 (dd, 2H),
7.38 - 7,25 (m, 2H), 6,49 - 6,44 m, 2H), 4,65 (g, 2H), 3,88 - 3,86 (m, 3H)
5970 58,26 - 8,12 (m, 2H), 7,82 - 7,79 (m, 1H), 7,45 - 7,29 (m, SH),
5,62 (s, 2H), 4,55 - 4,47 (m, 2H), 3,88 - 3,74 (m, 6H)
& 8,08 - 8,05 (m, 1H), 7,93 - 7,91 (m, 1H), 7,57 - 7,52 (m, 1H),
2-275 7,17 (d, 1H), 5,65 - 5,58 (s, 2H), 4,52 (ddd, 2H), 4,05 (s, 3H),
2,80 (s, 6H), 2,48 (s, 3H)
& 8,24 - 8,22 (m, 1H), 8,13 - 8,10 (m, 1H), 7,58 (s, 1H),
2-283 734 -731 (m, 1H), 5,61 (s, 2H), 4,51 (q, 2H), 3,87 - 3,86 (m, 3H),
3,75 - 3,74 (m, 3H), 2,51 - 2,50 (m, 3H)
58,07 - 8,04 (m, 1H), 7,77 - 7,75 (m, 1H), 7,48 (s, 1H), 7,16 (dd, 1H),
2-285 5,66 - 5,55 (m, 2H), 4,54 - 4,47 (m, 2H), 3,98 (s, 3H),
3,34 -3,27 (m, 3H), 2,49 - 2,48 (m, 3H), 1,11 - 1,06 (m, 3H)
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49767 224/339

[Bang 10-9]
Bang 10 (Tiép tuc)

Hop chét sb Dit liéu 'H-NMR (CDCl:/TMS, ppm)

59,40 - 9,36 (m, 1H), 8,47 - 8,44 (m, 1H), 8,15 - 8,12 (m, 1H), 7,58 (s, 1H),
2-286 737 - 7,34 (m, 1H), 5,60 - 5,54 (s, 2H), 4,55 - 4,47 (m, 2H), 3,78 - 3,77 (m,
3H), 3,37 - 3,29 (m, 2H), 2,54 - 2,53 (m, 3H), 1,09 (t, 3H)

5 8,08 - 8,05 (m, 1H), 7,93 - 7,91 (m, 1H), 7,57 - 7,52 (m, 1H), 7,17 (d, 1H),
5,65 - 5,58 (s, 2H), 4,52 (ddd, 3H), 4,05 (s, 3H), 2,80 (s, 3H), 2,48 (s, 3H)

§ 10,54(s, 1H), 8,52(d, 1H), 8,26(d, 1H), 8,17-8,10(m, 2H), 7,66(dd, 1H),
7,55(dd, 1H), 5,37(s, 2H), 4,41(quin, 1H), 3,90(s, 3H), 1,34(d, 6H)

§ 8,33(d, 1H), 8,23(d, 1H), 8,12(s, 1H), 7,64(d, 1H), 7,55(d, 1H), 5.49(s, 2H),
2-294 5,03(sep, 1H), 3,99(s, 3H), 3,84(s, 3H), 2,25-2,14(m, 2H), 1,83-1,70(m, 2H),
1,62-1,49(m, 2H)

510,20 (s, 1H), 8,47 - 8,44 (m, 1H), 8,26 - 8,23 (m, 1H), 8,08 (s, 1H), 7,68
2-302 (dd, 1H), 7,59 - 7,56 (m, 1H), 5,45 - 5,41 (s, 2H), 4,24 (g, 2H), 3,91 - 3,90 (m,
3H), 1,37 (t, 3H)

812,35 - 12,31 (m, 1H), 8,37 - 8,32 (m, 1H), 8,22 - 8,19 (m, 1H), 8,11 (s,
2-304 1H), 7,70 - 7,67 (m, 1H), 7,59 - 7,56 (m, 1H), 5,44 - 5,39 (s, 2H), 4,23 (q,
2H), 3,91 (s, 3H);

512,11 (s, 1H), 8,41 - 8,36 (m, 1H), 8,24 - 8,21 (m, 1H), 8,08 (s, 1H), 7,70 -
2-305 7,65 (m, 1H), 7,59 - 7,55 (m, 1H), 5,44 - 5,40 (s, 2H), 4,27 - 4,20 (m, 3H),
3,91 (s, 3H), 1,37 (t, 3H);

§ 12,25 (s, 1H), 8,38 - 8,35 (m, 1H), 8,23 - 8,20 (m, 1H), 8,10 (s, 1H), 7,70 -
2-306 7,67 (m, 1H), 7,59 - 7,56 (m, 1H), 5,44 - 5,39 (s, 2H), 4,23 (q, 2H), 3,95 -
3,90 (m, 6H), 1,72 - 1,66 (m, 1H), 1,37 (t, 3H), 1,00 - 0,93 (m, 3H)

59,84 - 9,80 (m, 1H), 8,42 - 8,39 (m, 1H), 8,25 - 8,22 (m, 1H), 8,09 (s, 1H),
2-308 7,69 (dd, 1H), 7,60 - 7,57 (m, 1H), 5,43 (s, 2H), 4,26 - 4,20 (m, 3H), 3,89 -
3,88 (m, 3H), 3,05 - 2,93 (m, 2H), 2,58 - 2,45 (m, 2H), 1,37 (t, 3H)

58,16 - 8,13 (m, 1H), 7,97 (s, 1H), 7,77 - 7,75 (m, 1H), 7,59 (dd, 1H), 7,52 -
2-310 7,48 (m, 1H), 5,49 - 5,45 (s, 2H), 4,22 (q, 2H), 4,05 - 4,04 (m, 3H), 3,57 -
3,51 (m, 2H), 3,36 (q, 2H), 1,37 (¢, 3H), 1,23 - 1,12 (m, 3H)

2-288

2-289

224



[Bang 10-10]

49767

Bang 10 (Tiép tuc)

Hop chat sb

Dit liéu "H-NMR (CDCls/TMS, ppm)

2-311

58,17 (m, 1H), 7,90 - 7,88 (m, 1H), 7,59 (m, 1H), 7,52 - 7,48 (m, 1H),
5.48 (s, 2H), 4,38 (d, 3H), 4,26 - 4,20 (m, 3H), 3,17 (s, 2H), 3,06 (s, 3H),
1,39 - 1,35 (m, 9H)

2-312

59.66 - 9.61 (m, 1H), 8,42 - 8,39 (m, 1H), 8,23 - 8,21 (m, 1H), 8,13 (s,
1H), 7,67 (dd, 1H), 7,58 - 7,55 (m, 1H), 5,45 - 5,41 (m, 2H),
4,23 (g, 2H), 3,88 (s, 3H), 2,13 (t, 1H), 1,37 (t, 3H)

2-313

512,31 - 12,28 (m, 1H), 8,40 - 8,36 (m, 1H), 8,24 - 8,21 (m, 1H), 8,12 (s,
1H), 7,68 (dd, 1H), 7,59 - 7,56 (m, 1H), 6,01 - 5,91 (m, 1H), 5,41 (s, 2H),
5.7 - 5,14 (m, 2H), 4,49 - 4,44 (m, 2H), 4,23 (q, 2H). 3,92 - 3,90 (m, 3H)

2-314

§ 8,15 (m, 1H), 8,00 (d, 1H), 7,77 - 7,74 (m, 1H), 7,61 - 7,57 (m, 1H),
7,52 - 7,48 (m, 1H), 5,49 - 5,45 (m, 2H), 4,23 (q, 2H), 4,06 (d, 3H),

3,58 - 3,53 (m, 1H), 2,99 - 2,98 (m, 3H), 1,39 - 1,35 (m, 3H), 1,26 - 1,18
(m, 3H)

2-315

58.16 - 8,13 (m, 1H), 7,97 (m, 1H), 7,73 (m, 1H), 7,60 - 7,48 (m, 2H),
5.49 - 5,47 (s, 2H), 4,93 - 4,85 (m, 1H), 4,26 - 4,19 (m, 2H), 4,11 (s, 3H),
4,06 (d, 3H), 1,37 (t, 3H), 1,37 (t, 6H)

2-316

538,16 - 8,13 (m, 1H), 7,96 (m, 1H), 7,80 - 7,71 (m, 1H), 7,60 - 7,57 (m,
1H), 7,52 - 7,48 (m, 1H), 5,50 - 5,44 (s, 2H), 4,26 - 4,19 (m, 2H), 4,05 -
4,03 (m, 3H), 1,41 - 1,07 (m, 12H)

2-317

58,17 - 8.15 (m, 1H), 8,07 (m, 1H), 7,96 - 7,90 (m, 1H), 7,61 - 7,49 (m,
2H), 5,47 (s, 2H), 4,23 (q, 2H), 3,49 - 3,44 (m, 3H),
3,30 - 3,29 (m, 3H), 1,37 (t, 3H)

2-319

58.17 - 8,14 (m, 1H), 8,00 (m, 1H), 7,81 - 7,79 (m, 1H), 7,61 - 7,48 (m,
2H), 5,48 - 5,45 (s, 2H), 4,13 (m, 2H), 3,60 (t, 2H), 3,43 (t, 2H), 1,58 -
1,57 (m, 12H), 1,37 (t, 3H), 0,88 (t, 1H)

2-321

58.17 - 8,14 (m, 1H), 8,04 - 8,01 (m, 1H), 7,76 - 7,74 (m, 1H), 7,61 (m,
1H), 7,53 - 7,50 (m, 1H), 5,48 - 5,43 (s, 2H), 4,24 - 4,10 (m, 6H), 3,93 -
3.83 (m, 4H), 3,50 - 3,40 (m, 2H), 2,96 - 2,95 (m, 1H), 2,89 - 2,88 (m,
1H), 1,39 - 1,35 (m, 3H)

225

225/339



[Bang 10-11}

49767

Bang 10 (Tiép tuc)

Hop chét s6

Dit liéu 'H-NMR (CDCls/TMS, ppm)

2-322

58,20 - 8,18 (m, 1H), 7,95 (s, 1H), 7.80 - 7,77 (m, 1H), 7,61 (m, 1H),
7.54 -7.51 (m, 1H), 5,47 - 5,42 (s, 2H), 4,25 - 4,17 (m, 9H), 1,37 (t, 3H);

2-323

538,18 - 8,16 (m, 1H), 8,03 - 7,99 (m, 1H), 7,82 (m, 1H), 7,60 (m, 1H),
7.53 - 7,49 (m, 1H), 5,48 - 5,44 (s, 2H), 4,26 - 4,20 (m, 2H),
4,12 (d, 3H), 3,19 - 3,14 (m, 2H), 1,37 (t, 3H)

2-324

514,30 - 14,22 (m, 1H), 8,61 - 8,58 (m, 1H), 8,34 - 8,26 (m, 2H), 7.68
(dd, 1H), 7,59 - 7,50 (m, 2H), 6,99 - 6,98 (m, 1H), 5,46 - 5,41 (s, 2H),
425 (q, 2H), 3,98 - 3,97 (m, 3H), 1,38 (t, 3H)

2-325

§9.72 - 9,67 (m, 1H), 8,41 - 8,38 (m, 1H), 8,24 - 8,22 (m, 1H), 8,10 (s,
1H), 7,67 (dd, 1H), 7,58 - 7,55 (m, 1H), 5,45 - 5,41 (s, 2H), 4,24 (q, 2H),
3,91 - 3,90 (m, 3H), 3,81 - 3,70 (m, 2H), 1,37 (t, 3H)

2-326

59.28 (s, 1H), 8,32 - 8,29 (m, 1H), 8,23 - 8,20 (m, 1H), 8,07 (s, 1H), 7,67
(dd, 1H), 7,59 - 7,51 (m, 1H), 5,48 - 5,42 (s, 2H), 4,26 - 4,20 (m, 2H),
3,88 - 3,87 (m, 6H), 1,37 (1, 3H)

2-327

510,14 - 10,09 (m, 1H), 8,47 - 8,44 (m, 1H), 8,15 - 8,12 (m, 1H), 7,60 (s,
1H), 7,37 - 7,34 (m, 1H), 5,58 - 5,54 (s, 2H), 4,56 - 4,48 (m, 2H), 3,83 -
3,82 (m, 3H), 3,65 (ddd, 2H)

2-328

510,49 (t, 1H), 8,48 - 8,46 (m, 1H), 8,15 - 8,13 (m, 1H), 7,60 (s, 1H),
7.38 - 7,35 (m, TH), 6,00 - 5,69 (m, 1H), 5,61 - 5,57 (s, 1H), 4,55 - 4,48
(m, 2H), 3,85 - 3,84 (m, 3H), 3,79 - 3,68 (m, 2H), 2,54 - 2,53 (m, 3H)

2-329

§9.71 - 9,69 (m, 1H), 8,50 - 8,47 (m, 1H), 8,15 - 8,12 (m, 1H), 7,58 (s,
1H), 7,37 - 7,34 (m, 1H), 5,61 - 5,50 (s, 2H), 4,51 (q, 2H), 3,78 - 3,77 (m,
3H), 2,90 - 2,84 (m, 1H), 2,55 - 2,54 (m, 3H), 0,77 - 0,71 (m, 3H), 0,48 -
0,43 (m, 2H)

2-330

58.97 - 8,93 (m, 1H), 8,43 - 8,41 (m, 1H), 8,16 - 8,13 (m, 1H), 7,57 - 7,57
(m, 1H), 7,36 - 7,33 (m, 1H), 5,58 - 5,52 (s, 2H), 4,51 (q, 2H), 3,75 - 3,74
(m, 3H), 3,43 - 3,37 (m, 1H), 2,53 - 2,52 (m, 3H), 1,09 - 1,06 (m, 3H),
0,72 - 0,64 (m, 1H), 0,41 - 0,35 (m, 1H), 0,17 - 0,11 (m, 3H)

226

226/339



[Bang 10-12]

49767

Béang 10 (Tiép tuc)

Hop cht sb

Dit liéu 'H-NMR (CDCI5/TMS, ppm)

2-331

59.68 (t, 3H), 8,48 - 8,45 (m, 1H), 8,15 - 8,12 (m, 1H), 7,56 (s, 1H), 7,37
- 734 (m, 1H), 7,25 (d, 1H), 5,82 - 5,72 (m, 1H), 5,57 - 5,54 (s, 2H), 5,19
- 5,06 (m, 2H), 4,51 (q, 2H), 3,97 - 3,92 (m, 2H), 3,79 (s, 3H), 2,53 (s,
3H)

2-332

59.33 -9.28 (m, 1H), 8,44 - 8,41 (m, 1H), 8,14 - 8,11 (m, 1H), 7,61 - 7,60
(m, 1H), 7,36 - 7,33 (m, 1H), 7,23 (d, 1H), 5,62 - 5,52 (s, 2H), 4,55 - 4,47
(m, 2H), 3,78 (s, 3H), 3,53 - 3,48 (m, 2H), 3,38 (t, 2H), 3,17 (s, 3H), 2,54
-2,52 (m, 3H)

2-333

510,83 (d, 1H), 8,52 - 8,48 (m, 1H), 8,15 - 8,12 (m, 1H), 7,62 - 7,61 (m,
1H), 7,38 - 7,34 (m, 1H), 7,25 (d, 1H), 5,57 - 5,52 (m, 2H), 4,70 - 4,62
(m, TH), 4,56 - 4,46 (m, 3H), 4,32 - 4,24 (m, 1H), 3,87 - 3,86 (m, 3H),
2.80 - 2,72 (m, 1H), 2,54 - 2,52 (m, 3H), 2,30 - 2,17 (m, 1H)

2-334

5 8.99 (d, 1H), 8,42 - 8,40 (m, 1H), 8,15 - 8,12 (m, 1H), 7,59 - 7,58 (m,
1H), 7,36 - 7,33 (m, 1H), 7,23 (d, 1H), 5,62 - 5,55 (s, 2H), 4,51 (g, 2H),
420 - 4,09 (m, 1H), 3,77 - 3,76 (m, 3H), 3,24 - 3,20 (m, 3H), 3,15 (s, 3H),
2,53 (s, 3H), 1,10 - 1,08 (m, 3H)

2-335

59.30 (t, 1H), 8,45 - 8,42 (m, 1H), 8,15 - 8,12 (m, 1H), 7,61 (s, 1H), 7,36
- 733 (m, 1H), 7.22 (d, 1H), 5,57 (s, 2H), 4,51 (q, 2H), 4,32 (¢, 1H), 3,79 -
3,79 (m, 3H), 3,49 - 3,45 (m, 2H), 3,23 - 3,22 (m, 6H), 2,53 - 2,52 (m,
3H)

2-336

5 13.34 - 13,25 (m, 1H), 8,42 - 8,38 (m, 1H), 8,13 - 8,10 (m, 1H), 7,62 (s,
1H), 7,38 - 7,35 (m, 1H), 7,27 (d, 1H), 5,55 (s, 2H), 4,52 (q, 2H), 2,54 -
2,53 (m, 3H)

2-337

513,15 - 13,15 (m, 1H), 8,45 - 8,41 (m, 1H), 8,13 - 8,11 (m, 1H), 7,60 (s,
1H), 7,38 - 7,35 (m, 1H), 7,26 (d, 1H), 5,60 - 5,55 (s, 2H), 4,52 (q. 2H),
4,09 - 4,01 (m, 2H), 3,85 (s, 3H), 2,53 (s, 3H), 1,33 - 1,28 (m, 3H)

2-338

513,18 - 13,06 (m, 1H), 8,47 - 8,42 (m, 1H), 8,15 - 8,12 (m, 1H), 7,60 (s,
1H), 7,38 - 7,35 (m, 1H), 7,26 (d, 1H), 6,02 - 5,91 (m, 1H), 5,60 - 5,51 (s,
2H), 5,23 - 5,13 (m, 2H), 4,55 - 4,44 (m, 4H), 3,84 (s, 3H), 2,54 (5, 3H)

227

227/339



[Bang 10-13]

49767

Béang 10 (Tiép tuc)

Hop chét s6

Dit liéu '"H-NMR (CDCI1:/TMS, ppm)

2-339

58.07 - 8,04 (m, 1H), 7,78 - 7,74 (m, 1H), 7,52 - 7,49 (m, 1H), 7,29 (dd,
1H), 7,18 - 7,15 (m, 1H), 5,66 - 5,61 (s, 2H), 4,51 (q, 2H), 4,00 (d, 3H),
2,49 - 2,48 (m, 3H), 1,24 - 1,19 (m, 3H)

2-340

5 8.06 - 8,03 (m, 1H), 7,76 - 7,71 (m, 1H), 7,49 (d, 1H), 7.29 (dd, 1H),
7.16 (dd, 1H), 5,66 - 5,55 (s, 2H), 4,51 (ddd, 2H), 4,01 - 3,98 (m, 3H),
2,49 - 2,47 (m, 3H), 1,27 - 1,20 (m, 6H)

2-341

58.07 - 8,04 (m, 1H), 7,80 - 7,72 (m, 1H), 7,48 (d, 1H), 7,18 - 7,14 (m,
1H), 5,61 - 5,55 (s, 2H), 4,61 - 4,47 (m, 3H), 3,98 (d, 3H), 3,89 - 3,79 (m,
1H), 2,49 - 2,47 (m, 3H), 1,30 - 1,25 (m, 3H)

2-342

58.10 - 8,07 (m, 1H), 7,79 - 7,76 (m, 1H), 7,46 (s, 1H), 7,33 - 7,29 (m,
1H), 7,19 (dd, 2H), 5,59 (s, 2H), 4,52 (q, 2H), 4,15 - 4,11 (m, 7H), 2,49 (s,
3H)

2-343

58,07 (dd, 1H), 7,89 - 7,78 (m, 1H), 7,51 (m, 1H), 7,17 (dd, 1H), 5,65 -
5,54 (s, 2H), 4,51 (g, 2H), 4,04 - 4,03 (m, 3H), 2,49 - 2,47 (m, 3H), 2,23 -
2,18 (m, 1H)

2-344

58.15 - 8,05 (m, 1H), 7,96 - 7,86 (m, 1H), 7,53 - 7,51 (m, 1H), 7,40 - 7,35
(m, 1H), 7,28 - 7,23 (m, 1H), 5,59 - 5,53 (s, 2H), 4,55 - 4,47 (m, 2H), 4,00
(d, 3H), 2,53 - 2,51 (m, 3H)

2-345

58.17 - 8,14 (m, 1H), 8,08 - 8,05 (m, 1H), 7,96 - 7,93 (m, 1H), 7,60 - 7.57
(m, 1H), 7,53 - 7,49 (m, 1H), 5,50 - 5,46 (s, 2H), 4,00 - 3,99 (m, 3H), 3,49
~3.45 (m, 3H), 3,30 - 3,29 (m, 3H), 3,22 (s, 2H), 2,81 - 2,80 (m, 3H)

2-346

58.12 - 8,09 (m, 1H), 7,91 (d, 1H), 7,57 - 7,49 (m, 1H), 7,34 - 7,28 (m,
1H), 7,19 - 7,15 (m, 1H), 5,44 (s, 2H), 4,23 (q, 2H), 3,97 (d, 3H), 3,24 -
3,23 (m, 3H), 2,47 - 2,46 (m, 3H), 1,37 (t, 3H)

3-15

57,95 (d, 1H), 7,76 (d, 1H), 7,64 (d, 1H), 7,29 (d, 2H), 7,26 (d, 1H), 7.22
(dd, 2H), 7,18 (dd, 1H), 5,44 (s, 2H), 4,10 (s, 2H), 3,95 (s, 3H), 3,77 (s,
3H), 2,50 (s, 3H), 1,28 (s, 9H)

3-19

5 8.25(d, 1H), 8,15(d, 1H), 7,66(s, 1H), 7,33(d, 1H), 7.22(d, 1H), 5.47(,
2H), 4,23(q, 2H), 3,71(s, 3H), 2,52(s, 1H), 1,36(t, 3H)

3-21

5 8,07(d, 1H), 7,95(d, 1H), 7,61(s, 1H), 7,36(d, 1H), 7.22(d, 1H), 5.47(,
2H), 4,91(q, 1H), 4,21(q, 2H), 4,01(s, 3H), 2,52(s, 3H), 1,55(d, 3H),
1,36(t, 3H)

228

228/339



[Bang 10-14]

49767

Bang 10 (Tiép tuc)

3-22

5 8,09(d, 1H), 8,03(d, 1H), 7,61(s, 1H), 7,37(d, 1H), 7,24(d, 1H), 6,31(s, 1H),
5.46(s, 2H), 4,95(t, 1H), 4,22(q, 2H), 4,04(dd, 1H), 4,02(s, 3H), 3,83(dd, 1H),
3,67(s, 1H), 2,52(s, 3H), 1,36(t, 3H),

3-23

5 8,07(s, 2H), 7,65(s, 1H), 7,33(d, 1H), 7,20(dd, 1H), 7,17(dd, 1H), 5,87(d,
1H), 5,48(s, 2H), 5,43(d, 1H), 4,21(q, 2H), 3.82(s, 3H), 2,52(s, 3H), 1.36(,
3H),

3-24

5 8,06(d, 1H), 7,77(d, 1H), 7.63(s, 1H), 7,30(d, 1H), 7,18(d, 1H), 5,50(s, 2H),
5,08(d, 2H), 4,20(q, 2H), 3.72(s, 3H), 2,51(s, 3H), 1.35(t, 3H)

3-33

5 8.54(d, 1H), 8,27(d, 1H), 7,58(d, 1H), 7,34(d, 1H), 7,22(d, 1H), 5,47(s, 2H),
4,24(q, 2H), 3,71(s, 3H), 3,59(d, 3H), 2,75(s, 1H), 2,51(s, 3H), 1,36(t, 3H)

3-34

5 8,17(d, 1H), 8,11(d, 1H), 7.62(s, 1H), 7,34(d, 1H), 7.21(d, 1H), 5,55(t, 1H),
5.47(s, 2H), 4,70(dd, 1H), 4,22(q, 2H), 3,92(s, 3H), 3,80(dd, 1H), 2,53(s, 3H),
1,59(s, 3H), 1,42(s, 3H), 1,36(t, 3H),

3-35

5 8.21(d, 1H), 8,11(d, 1H), 7,64(s, 1H), 7,33(d, 1H), 7,20(d, 1H), 6,23(s, 1H),
5.48(s, 2H), 4,21(q, 2H), 4,11(dd, 2H), 3,87(dd, 2H), 3,81(s, 3H), 2,53(s, 3H),
2,15(m, 2H), 1,35(t, 3H)

3-36

5 8,14(d, 1H), 8,11(d, 1H), 7,65(s, 1H), 7,32(d, 1H), 7,20(d, 1H), 6,40(s, 1H),
5.49(s, 2H), 4,21(q, 2H), 4,08(m, 2H), 3,95(m, 2H), 3,82(s, 3H), 2,52(s, 3H),
1,36(t, 3H)

3-37

5 8,14(d, 1H), 8,11(d, 1H), 8,65(s, 1H), 7,32(d, 1H), 7,20(d, 1H), 6,40(s, 1H),
5.49(s, 2H), 4,21(q, 2H), 4,08(m, 2H), 3,95(m, 2H), 3,82(s, 3H), 2,52(s, 3H),
1,36(t, 3H)

3-44

5 8.02(s 1H), 7,59(d, 1H), 7,54(d, 1H), 7,33(dd, 1H), 7,21(d, 1H), 5,43(s, 2H),
4,23(q, 2H), 3,74(s, 3H), 2.85(d, 3H), 2,84(s, 3H), 2.50(s, 3H), 1,36(t. 3H)

3-45

§7.95 (d, 1H), 7,77 (d, 1H), 7,67 (d, 1H), 7,32 (d, 1H), 7.28 (dd, 2H),7.23
(dd, 2H), 7,21 (dd, 1H), 5,43 (s, 2H), 4,11 (s, 2H), 3,95 (s, 3H), 3,77 (s, 31D,
2,80 (q, 2H), 1,30 (t, 3H), 1,28 (s, 9H)

3-47

5 8.02(s 1H), 7,63(d, 1H), 7,56(d, 1H), 7,36(dd, 1H), 7,21(d, 1H), 5,42(s, 2H),
4,23(q, 2H), 3,75(s, 3H), 2,86(d, 3H), 2.,85(s, 3H), 2,80(q, 2H), 1,36(t, 3H),
1,31(t, 3H)

3-51

5 8,52(d, 1H), 8,25(d, 1H), 7,94(s, 1H), 7,54(s, 2H), 6,81(t, 1H), 4,36(q, 2H),
3.80(s, 3H), 3,63(s, 3H), 2,30(s, 3H), 2,04(s, 3H), 1,31(t, 3H)

229
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49767 230/339

[Bang 10-15]
Bang 10 (Tiép tuc)

Hop chit sb Dit liéu 'H-NMR (CDCIl3/TMS, ppm)
§ 8,03(d, 1H), 8,02(s, 1H), 7,75(d, 1H), 7,56(d, 1H), 7,52(d, 1H), 6.81(t, 1H),
3-54 5,44(s, 2H), 4,20(q, 2H), 3,89(s, 3H), 2,90(t, 2H), 1,68(sext, 2H), 1,35(t, 3H),

1,01(t, 3H)

5 8,05(d, 1H), 8,03(s, 1H), 7,82(d, 1H), 7,56(d, 1H), 7,51(d, 1H), 6,81(t, 1H),
5.44(s, 2H), 4,20(q, 2H), 3.85(s, 3H), 3,50(sep, 1H), 1.35(t, 3H), 1,30(d, 6H)
5 8,16 (s, 1H), 8,00 (d, 1H), 7,80 (d, 1H), 7,61 (dd, 1H), 7,50 (d, 1H), 7,28
3-58 (dd, 2H), 7,22 (dd, 2H), 5,42 (s, 2H), 4,13 (s, 2H), 3,96 (s, 3H), 3,82 (s, 3H),
1,28 (s, 9H)

5 8,16(s 1H), 8,01(d, 1H), 7,79(dd, 1H), 7,61(dd, 1H), 7,50(d, 1H), 7,29(d,
3-59 2H), 7,22(d, 2H), 5,41(s, 2H), 4,19(q, 2H), 4,13(s, 2H), 3,82(s, 3H), 1,34(t,
3H), 1,28(s, 9H)

5 8,16(s 1H), 8,05(d, 1H), 7,64(dd, 1H), 7,54(d, 1H), 5,44(s, 2H), 4,21(q, 2H),

3-56

361 3,80(s, 3H), 2,91(q, 2H), 1,36(t, 3H), 1,35(t, 3H)

6 5 8,13(s 1H), 8,03(d, 1H), 7,62(dd, 1H), 7,52(d, 1H), 5,45(s, 2H), 4,21(q, 2H),
3,70(s, 3H), 3,04(q, 2H), 2,18(s, 3H), 1,36(t, 3H), 1,35(t, 3H)

168 5 8,13(s 1H), 8,02(d, 1H), 7,62(dd, 1H), 7,52(d, 1H), 5,45(s, 2H), 4,20(q, 2H),
3,72(s, 3H), 2,66(s, 3H), 2,18(s, 3H), 1,36(t, 3H)

169 5 8,10(s 1H), 8,02(d, 1H), 7,64(dd, 1H), 7,55(d, 1H), 5,46(s, 2H), 4,24(q, 2H),
3,97(s, 3H), 2,37(s, 3H), 2,89(s, 3H), 1,37(t, 3H)

. 5 8,05(s 1H), 7,63(d, 1H), 7,54(d, 1H), 7,39(s, 1H), 7,18(d, 1H), 5,40(s, 2H),

4,18(q, 2H), 3,79(s, 3H), 2,86(d, 3H), 2,85(s, 3H), 1,34(t, 3H)

5 8,16(s 1H), 8,02(d, 1H), 7,79(dd, 1H), 7,61(dd, 1H), 7,50(d, 1H), 7,29(d,
3.74 2H), 7,22(d, 2H), 5,38(s, 2H), 4,38(sep, 1H), 4,12(s, 2H), 3,82(s, 3H), 1,32(d,
6H), 1,28(s, 9H)

5 8,16(s, 1H), 7,80(m, 2H), 7,60(dd, 1H), 7,50(d, 1H), 7,13-7,21(m, 4H),
3-75 5.42(s, 2H), 4,13-4,10(m, 2H), 3,85(s, 3H), 3,00(d, 3H), 2,04(s, 2H), 1,32(t,
3H), 1,28(s, 9H)

5 8.16(s, 1H), 7,81(s, 2H), 7,61(dd, 1H), 7,50(d, 1H), 7,30-7,22(m, 4H),
3-76 5.,46(s, 2H), 4,16-4,09(m, 2H), 3,84(s, 3H), 3,00(s, 2H), 2,81(s, 3H), 2,80(s,
3H), 2,04(s, 9H), 1,37-1,30(m, 3H)

5 8.32(s 1H), 8,18(d, 1H), 7,93(d, 1H), 7,91(d, 1H), 7,69(dd, 1H), 7,54(d,

3-84

1H), 6,81(t, 1H), 4,66(d, 2H), 4,61(q, 2H), 4,17(s, 3H), 2,17(s, 3H)

5 8.14(s 1H), 8,10(d, 1H), 7,88(d, 1H), 7,62(dd, 1H), 7.46(d, 1H), 4,32(q,
3-90 2H), 3,93(q, 2H), 3.91(s, 3H), 2,31(s, 3H), 1,99(s, 3H), 1,37(t, 3H), 1,00(¢,

3H)
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[Bang 10-16]
Bang 10 (Tiép tuc)

Hop chit sb Dit liéu '"H-NMR (CDCl3/TMS, ppm)

5 8,11(d, 1H), 8,10(d, 1H), 7,86(d, 1H), 7,60(dd, 1H), 7,44(d, 1H), 4,52(sep,

3-93 1H), 4,02(sep, 1H), 3,89(s, 3H), 2,30(s, 3H), 2,03(s, 3H), 1,35(d, 6H), 0,94(d,
6H)

304 5 8,12(d, 1H), 8,10(d, 1H), 7,85(d, 1H), 7,59(dd, 1H), 7,42(d, 1H), 3,86(s,
3H), 2,28(s, 3H), 2,08(s, 3H), 1,41(s, 9H), 0,91(s, 9H)

3.05 § 8,13(d, 1H), 8,06(d, 1H), 7,84(d, 1H), 7,62(dd, 1H), 7,46-7,10(m, 11H),
5,30(s, 2H), 4,94(s, 2H), 3,81(s, 3H), 2,34(s, 3H), 2,07(s, 3H)

3.06 § 8,14(s 1H), 8,07(d, 1H), 7,90(d, 1H), 7,64(dd, 1H), 7,49(d, 1H), 4,63(q,
2H), 4,33(q, 2H), 4,00(s, 3H), 2,39(s, 3H), 2,04(s, 3H)
5 8,14(d, 1H), 8,06(d, 1H), 7,88(d, 1H), 7,65(dd, 1H), 7,49(d, 1H), 6,09(tt,

3-97 1H), 5,66(tt, 1H), 4,44(dt, 2H), 4,13(dt, 2H), 3,99(s, 3H), 2,37(s, 3H), 2,04(s,
3H)
5 8,13(d, 1H), 8,08(d, 1H), 7,87(d, 1H), 7,62(dd, 1H), 7,46(d, 1H), 6,08(ddt,

3-98 1H), 5,63(ddt, 1H), 5,37(dd, 1H), 5,27(dd, 1H), 5,03(dd, 1H), 4,89(dd, 1H),
4,77(dt, 2H), 4,39(dt, 2H), 3,91(s, 3H), 2,34(s, 3H), 2,06(s, 3H)

3113 5 8,50(s, 1H), 8,24(d, 1H), 7,98(d, 1H), 7,67(d, 1H), 7,66(d, 1H), 4,35(q, 2H),
4,11(s, 3H), 2,37(s, 3H), 2,34(s, 6H), 1,39(t, 3H)

3114 §8,31(s, 1H), 8,12(d, 1H), 7,99(s, 1H), 7,93(d, 1H), 7,72-7,16(m, 12H), 4,31

(g, 2H), 3,36(s, 3H), 1,38 (t, 3H)

57.96 (d, 1H), 7,89 (d, 1H), 7,77 (d, 1H), 7,42 (dd, 1H), 7,36 (ddd, 1H),7,31
3-117 (ddd, 1H), 7,22-7,29 (m, 4H), 5,44 (s, 2H), 4,11 (s, 2H), 3,95 (s, 3H), 3,79 (s,
3H), 1,28 (s, 9H)

5 8.60 (s, 1H), 8,26 (s, 1H), 8,03 - 7,96 (m, 1H), 7,65 - 7,59 (m, 2H), 7,43 (t,
3-120 1H), 7,19 - 7,16 (m, 2H), 4,16 (s, 3H), 3,64 - 3,63 (m, 3H), 3,34 - 3,29 (m,
2H), 1,97 - 1,88 (m, 1H), 1,01 - 0,98 (m, 3H)

5 8.35 - 8.21 (m, 2H), 8,11 - 8,09 (m, 1H), 7,65 - 7,39 (m, 3H), 5,47 (s,
2H),4,25-4,21 (m, 2H), 3,78 - 3,71 (m, 9H), 1,38 - 1,34 (m, 3H)

511,04 - 10,99 (m, 1H), 8,13 - 8,11 (m, 1H), 8,02 - 7,93 (m, 2H), 5,38 - 5,33
(s, 2H), 4,33 - 4,32 (m, 3H), 4,29 - 4,09 (m, 4H), 1,39 - 133 (m, 6H)

5 12,7(s, 1H), 9,10(d, 1H), 8,04(s, 1H), 7.61(d, 1H), 7,36(dd, 1H), 7.24(d,
3-123 1H), 5,39(s, 2H), 4,24(s, 3H), 4,21(q, 2H), 2,54(s, 3H), 2,32(s, 3H), 1,37(t,
3H)

5 8.17(d, 1H), 8,01(s, 1H), 7,72(d, 1H), 7,58(d, 1H), 7.53(d, 1H), 5,45(s, 2H),
421(q, 2H), 4,01(m, 2H), 3,95(s, 3H), 2,21(m, 4H), 1,36(t, 3H)

3-121

3-122

3-126
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49767

Bang 10 (Tiép tuc)

Hop chét sb

Dit liéu 'TH-NMR (CDCIL;/TMS, ppm)

3-128

5 8,12(d, 1H), 7,72(d, 1H), 7,52(s, 1H), 7,30(d, 1H), 7,15(dd, 1H), 5,46(s,
2H), 4,20(q, 2H), 3,93(t, 2H), 3,87(s, 3H), 2,50(s, 3H), 2,24(m, 2H), 2,16(m,
2H), 1,35(t, 3H)

3-129

5 8.15(d, 1H), 7,75(dd, 1H), 7,73(d, 1H), 7,44(dd, 1H), 7,31(m, 2H), 5.47(s,
2H), 4,20(q, 2H), 3,94(t, 2H), 2,24(m, 2H), 2,17(m, 2H), 1,35(t, 2H)

3-130

5 8,19(d, 1H), 8,04(s, 1H), 7,79(d, 1H), 7,60(dd, 1H), 7,53(d, 1H), 5.45(s,
2H), 4,52(t, 2H), 4,24(t, 2H), 4,22(q, 2H), 3,96(s, 3H), 1,36(t, 3H)

3-138

5 8,09(d, 1H), 8,01(s, 1H), 7,94(d, 1H), 7,55(dd, 1H), 7.40(d, 1H),
5.46(s, 2H), 4,19(g, 2H), 3,75(s, 3H), 3,24(t, 2H), 3,00(t, 2H), 1,34(t, 3H)

4-16

58,17(d, 1H), 7.87(dd, 1H), 7.84(d, 1H), 7,54(s, 1H), 7,30(s, 1H), 7,19(d,
1H), 6,82(q, 1H), 4,83(s, 2H), 4,17(q, 2H), 3,68(s, 3H), 2,71(t, 3H), 2,51,
3H), 1,33(t, 3H)

4-46

5 8,19(d, 1H), 8,06(s, 1H), 7,92(dd, 1H), 7,88(d, 1H), 7,63(dd, 1H), 7,52(d,
1H), 6,41(q, 1H), 4,84(s, 2H), 4,18(q, 2H), 3,74(s, 3H), 2,72(d, 3H), 1,33(t,
3H)

4-50

5 8,08(d, 1H), 8,04(s, 1H), 8,02(dd, 1H), 7,82(d, 1H), 7,60(dd, 1H), 7.49(d,
1H), 4,80(s, 2H), 4,34(m, 1H), 3,63(s, 3H), 2,62(s. 6H), 1,28(d, 6H)

4-60

5 8.45(m, 3H), 7,58(d, 1H), 7,35(m, 3H), 4,56(q, 2H), 4,23(q, 2H), 3,55(s,
3H), 2,31(s, 3H), 1,85(s, 3H)

4-62

5 8,15(d, 1H), 7.80(dd, 1H), 7,67(dd, 1H), 7,58(d, 1H), 7,41(dd, 1H), 7.32(m,
2H), 4,40(q, 2H), 3,70(s, 3H), 3,61(s, 3H), 2,24(s, 3H)

4-67

5 7.78(dd, 1H), 7,72(d, 1H), 7,62(d, 1H), 7,33(d, 1H), 7,28(d, 1H), 7,15(dd,
1H), 4,22(q, 2H), 3,63(s, 3H), 2,51(s, 3H), 2,37(s, 3H), 2,21(s, 3H), 1,32(t,
3H)

4-68

5 8.20(d, 1H), 7,99(dd, 1H), 7,86(d, 1H), 7,58(d, 1H), 7.35(d, 1H), 7,18(d,
1H), 4,26(q, 2H), 3,59(s, 3H), 3,23(s, 3H), 2,52(s, 3H), 2,25(s, 3H), 1L.32(t,
3H)

4-100

5 8,15(d, 1H), 7,75(dd, 1H), 7,70(d, 1H), 7,62(dd, 1H), 7,44(d, 1H), 7.36(d,
1H), 4,42(q, 2H), 3,65(s, 3H), 2,27(s, 3H), 2,23(s, 3H), 1,32(t, 3H)

4-101

5 8,16(d, 1H), 7,63(m, 3H), 7.45(d, 1H), 7,40(d, 1H), 4,11(q, 2H), 3,68(s,
3H), 2,31(s, 3H), 2,21(s, 3H), 1,25(t, 3H)

4-104

5 8,14(d, 1H), 7,83(dd, 1H), 7,78(d, 1H), 7,61(dd, 1H), 7,44(d, 1H), 7.32(d,
1H), 5,18(s, 2H), 4,11(q, 2H), 3,73(s, 3H), 3,39(s, 3H), 2,22(s, 3H), 1,26(t,
3H)

4-109

5 8.11(dd, 1H), 7,61(dd, 1H), 7,53(d, 1H), 7,48(d, 1H), 7.43(d, 1H), 4,11(q,
2H), 3,75(s, 3H), 3.62(s, 3H), 2,51(s, 3H), 2,22(s, 3H), 1,24(t, 3H)

232
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[Bang 10-18]
Bang 10 (Tiép tuc)

Hop chét s6 Dit liéu "H-NMR (CDCI3/TMS, ppm)
T 5 8,13(m, 2H), 7.91(dd, 1H), 7,84(d, 1H), 7,58(dd, 1H), 7,16(d, 1H), 4,25(q,
2H), 3,70(s, 3H), 3,52(s, 3H), 2,24(s, 3H), 1,32(t, 3H)
113 § 8,17(d, 1H), 7,95(dd, 1H), 7,89(m, 2H), 7,71(dd, 1H), 7,51(d, 1H), 4,25(q,
2H), 3,75(s, 3H), 3,62(s, 3H), 2,73(s, 6H), 2,25(s, 3H), 1,33(t, 3H)
48 58,81 (s, 1H), 8,09 (s, 1H), 7,60 (dd, 1H), 7,51 (d, 1H), 5,27 (s, 2H), 4,18 (q,
2H), 3,95 (s, 3H), 2,91 (s, 6H), 1,34 (t, 3H)
0.5 §7,79(dd, 1H), 7,36(m, 4H), 7,27(m, 4H), 4,84(s, 2H), 4,64(d, 1H), 4,52(d,
1H), 4,16(m, 1H), 3,53(s, 3H), 1,18(d, 3H), 1,03(d, 3H)
0.8 5 7,83(dd, 1H), 7,40(m, 4H), 5,01(s, 2H), 4,17(m, 1H), 3,63(s, 3H), 1,18(d,
1H), 1,04(d, 1H)
011 §7,79(dd, 1H), 7,40(m, 4H), 5,78(q, 1H), 4,62(s, 2H), 4,25(m, 1H), 3,59(s,
3H), 2,90(d, 3H), 1,18(d, 3H), 1,10(d, 3H)

Céc vi du vé cac thuc vat ¢6 lgi ma hop chéit di vong ngung tu chira nito cua sang
ché hoic mudi ciia n6 c6 thé duge st dung bao gém, nhung khong bi giéi han cu thé,
cac loai ngli cde (vi du, laa, lta mach, lda my, lua mach den, yén mach, ngd, v.v.), cac
cdy ho dau (vi dy, dau nanh, dau azuki, dau tam, ddu xanh, dau tay, dau phong, v.v.),
cdy an qua va trai cdy (vi dy, tdo, cam quyt, 18, nho, dao, man, anh dao, qua 6c cho, hat
dé, hanh nhan, chudi, v.v.), 14 va rau xanh (vi du, cai bép, ca chua, rau chan vit, sup lo
xanh, rau diép, hanh tdy, hanh (he va hanh xr Wales), 6t xanh, ca tim, dau tay, ho tiéu,
dau bép, he Trung Quéc, v.v.), rau cu (vi du, ca r6t, khoai tdy, khoai lang, khoai so, ci
cai Nhat, cu cai, ré sen, ré ciy nguu bang, toi, hanh Trung Quéc, v.v.), cdy cong nghiép
(vi du, bong, cay gai diu, cu cai, hoa bia, mia, ci cai duong, 0 liu, cao su, ca pheé,
thudc 14, tra, v.v.), cac loai bau (vi dy, bi ngd Nhét Ban, dua chudt, dua hau, dua ngot
phuong Dong, dua gang, v.v.), ¢6 chan nudi (vi du, cd vuon, cao luong, cé dudi meo,
¢ ba 14, ¢6 linh lang, v.v.), c6 bdi (vi du, c6 béi, c6 cong, V.v.), cac cdy gia vi va rau
thom va cdy canh trang tri (vi du, hoa oai huong, huong thao, hung tay, rau mui tay,
tiéu, glmg, v.v.), cac loai cdy hoa canh (vi dy, hoa ctc, hoa hdng, cdm chudéng, phong
lan, hoa tulip, lily, v.v.), cac loai cdy trong vuon (vi du, ciy bach qua, cdy anh dao, 6 r6
ba Nhat Ban, v.v.) va céac loai cdy trong rung (vi du, Abies sachalinensis, Picea
jezoensis, thong, tuyét ting vang, tuyét ting Nhat Ban, bach hinoki, bach dan,

v.v.).[0006]
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“Céc thuc vat” dugc dé cap O trén cling bao gém cac thuc vat ¢6 kha nang chiu
thudc diét c6 bang k¥ thuat gay gidng truyén théng hodc k¥ thuat tai t6 hop gen. Céc vi
du vé kha nang chiu thudc diét co6 bao gém kha nang chiu cac chét e ché HPPD,
ching han nhu isoxaflutol; cac chat e ché ALS, chang han nhu imazethapyr va
thifensulfuron-metyl; cac chét Gc ché EPSP synthaza, ching han nhu glyphosat; cac
chit Gc ché glutamin synthetaza, nhu glufosinat; céc chit @c ché axetyl-CoA
cacboxylaza, ching han nhu setoxydim; hodc cac thude diét c6 khac, chang han nhu

bromxynil, dicamba va 2,4-D.

Céc vi du vé céc thuc vat c6 kha nang chiu thudc diét co bang k¥ thuét gdy giong
truyén thong bao gdm céc loai hat cai dau, lta my, hoa huéng dwong va lta chiu duge
cac thube diét co e ché-ALS ho imidazolinon ching han nhu imazethapyr. Loai gao
nay dugc ban duéi tén thuong mai 1a Clearfield (nhan hiéu da dugc dang ky). Ciing
bao gdm cac loai ddu nanh c6 kha nang chiu céc thudc diét ¢ e ché-ALS ho sulfonyl
ure chang han nhu thifensulfuron-metyl bang k¥ thuat gay gidng truyén théng, va dugc
ban dudi tén thuong mai 1a Pau nanh STS. Ciing bao gém cac loai thuc vat co kha
nang chiu cac chét (e ché axetyl-CoA cacboxylaza ching han nhu cac thudc diét co
trion oxim va céc thudc diét cd axit aryloxy phenoxy propionic bang k¥ thuat gy

gidng truyén théng, vi du, ngd SR va tuong tu.

Céc thuc vat ¢6 kha nang chiu cac chét ttc ché axetyl-CoA cacboxylaza dugc mo
ta trong tai liéu Proc. Natl. Acad. Sci. USA, 87, 7175-7179 (1990), va tuong tur. Ngoai
ra, cac dot bién axetyl-CoA cacboxylaza khing véi cac chét e ché axetyl-CoA
cacboxylaza dugc bdo céo trong tai liéu Weed Science, 53, 728-746 (2005), va tuong
tu, va bang cach dua gen cua dot bién axetyl-CoA cacboxylaza vao cic thuec vat bing
ky thuat tai td hop gen, hodc dua mot dot bién khang thudc vao trong axetyl-CoA
cacboxylaza cia thuc vat, ¢o thé tao ra cac thuc vat chiu dugc céc chét e ché
axetyl-CoA cacboxylaza. Ngoai ra, bang cach dua axit nucleic gy ra dot bién thay thé
cdp bazo vao trong cac té bao thuc vat (vi du dién hinh k¥ thuét nay la k¥ thuat gén két
kham (Gura T. 1999. Repairing the Genome’s Spelling Mistakes. Science 285:
316-318.)) cho phép dot bién thay thé tai vi tri ddc hiéu trong céc axit amin dugc ma
hoa bang gen axetyl-CoA cacboxylaza, gen ALS hoac cac gen tuong tu cua thuc vat,

c6 thé tao ra cac loai thuc vat chiu duge céc chat e che axetyl-CoA cacboxylaza, cac
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chit trc ché ALS hoic cac chét tuong tu. Hop chit di vong ngung tu chira nito cua
sang ché hoic mudi ciia n6 ciing c6 thé duoc st dung cho cac thue vat nay. Hop chat

cta sang ché khong gy thiét hai cho nhing cay hitu ich nay.

Cac vidu vé ¢6 dai ma co thé dugc kiém soat boi hop chéit di vong ngung tu chua
nito cua sang ché hoic mudi ctia né bao gdm céac chi hai 14 mam ching han nhu
Ipomoea, Lindernia, Sesbania, Abutilon, Matricaria, Rorippa, Urtica, Lamium,
Xanthium, Sinapis, Rotala, Veronica, Papaver, Chenopodium, Trifolium, Portulaca,
Viola, Pharbitis, Galeopsis, Datura, Solanum, Capsella, Cirsium, Sonchus, Galinsoga,
Stellaria, Senecio, Amaranthus, Ambrosia, Kochia, Lamium, Leipidium, Polygonum,

Galium, Centaurea, va Artemisia.[0007]

Cacvidu vé ¢6 dai ma co thé dugc kiém soat boi hop chét di vong ngung tu chira
nito cua sang ché hoic mudi cia nd bao gdbm cac chi mot 14 mam ching han nhu Poa,
Bolboschoenus, Festuca, Setaria, Eleusine, Sagittaria, Agropyron, Ischaemum, Cyperus,
Avena, Bromus, Panicum, Cynodon, Monochoria, Alopecurus, Paspalum, Commelina,
Fimbristylis, Lolium, Brachiaria, Agrostis, Eleocharis, Echinochloa esculenta, Scirpus,

Schoenoplectus, Digitaria, va Sorghum.

Céc vi du khac vé ¢6 dai ma co thé duoc kiém soét bdi hop chat di vong ngung tu
chra nito cia sang ché hodc mudi cia no bao gdém lodi Spirogyra, Amaranthus
retroflexus, Amaranthus viridis, Setaria faberi, Leersia japonica, Leptochloa chinensis,
Lindernia angustifolia, Lindernia procumbens, Dopatrium junceum, Ipomoea
hederacea, Lindernia dubia, Sida spinosa, Polygonum pensylvanicum, Sesbania
exaltata, Geranium carolinense, Chenopodium ambrosioides, Conyza bonariensis,
Setaria italica, Amaranthus powellii, Polygonum cuspidatum, Abutilon theophrasti,
Matricaria perforata, Polygonum longisetum, Veronica polita, Echinochloa crus-galli,
Amaranthus lividus, Solanum nigrum, Schoenoplectus juncoides (Roxb.) Palla,
Bromus catharticus, Murdannia keisak, Bolboschoenus fluviatilis, Scirpus maritimus,
Bromus tectorum, Sagittaria pygmaea Miq, Rumex obtusifolius, Leersia oryzoides (L.)
Sw., Setaria viridis, Cassia obtusifolia, Conyza sumatrensis, Veronica persica,
Spirodela  polyrhiza, Xanthium canadens, Coreopsis lanceolata, Panicum
dichotomiflorum, Asclepias syriaca, Euphorbia maculata, Plantago asiatica,

Rudbeckia laciniata, Amaranthus palmeri, Avena sativa, Xanthium strumarium, Avena
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sterilis, Eleusine indica, Sagittaria trifolia, Erodium cicutarium, Cerastium
glomeratum, Matricaria matricarioides, Matricaria chamomilla, Vicia angustifolia,
Bromus secalinus, Avena fatua, Rotala indica Koehne, Rumex japonicus, Paspalum
distichum, Bromus remotiflorus, Cyperus esculentus, Galium kinuta, Setaria glauca,
Pueraria lobata, Eleocharis kuroguwai Ohwi, Sagittaria trifolia Caerulea, Ambrosia
trifida, Hydrilla verticillata, Bolboschoenus maritimus (L.) Palla, Chrysanthemum
segetum, Cyperus iria, Monochoria vaginalis, Echinochloa colona, Alisma
plantago-aquatica, Oryza sativa, Polygonum lapathifolium, Eleusine coracana,
Schoenoplectus nipponicus, Cyperus malaccensis, Agropyron repens, Sorghum vulgare,
Apera spica-venti, Chenopodium album, Trifolium repens, Datura stramonium,
Equisetum arvense, Poa annua, Bromus japonicus, Alopecurus aequalis, Portulaca
oleracea, Solidago altissima, Sorghum halepense, Brassica juncea, Taraxacum
officinale, Convolvulus arvensis, Oenanthe javanica, Polygonum convolvulus,
Echinochloa oryzicola Vasing, Ischaemum rugosum, Veronica arvensis, Cyperus
difformis L., Amaranthus rudis, Phleum pratense, Ludwigia prostrata Roxburgh,
Commelina communis, Panicum texanum, Euphorbia helioscopia, Festuca parvigluma,
Rumex crispus, Capsella bursa-pastoris, Euphorbia pseudochamaesyce, Brachiaria
plantaginea, Lolium multiflorum, Cirsium japonicum, Alopecurus myosuroides,
Sinapis arvensis, Senecio vulgaris, Galinsoga ciliata, Amaranthus tricolor, Stellaria
media, Cyperus papyrus, Cyperus rotundus, Amaranthus spinosus, Polygonum
persicaria, Senecio cannabifolius, Papaver rhoeas, Helianthus annuus, Lamium
purpureum, Kyllinga gracillima, Ammannia multiflora, Erigeron canadensis,
Potamogeton distinctus A. Benn, Amaranthus tuberculatus, Viola arvensis, Cirsium
purpuratum, Ambrosia artemisiifolia, Schoenoplectus tabernaemontani, Veronica
hederaefolia, Alopecurus myosuroides, Desmodium tortuosum, Plantago lanceolata,
Alisma canaliculatum A. Br. et Bouche, Kochia scoparia, Lolium rigidum, Ammannia
coccinea, Lolium perenne, Scirpus juncoides Roxburgh, Lamium amplexicaule, Najas
graminea, Amaranthus hybridus, Eleocharis acicularis L., Portulaca grandiflora,
Ipomoea lacunosa, Ipomoea purpurea, Ipomoea hederacea var. integriuscula,
Commelina bengharensis, Monochoria korsakowii, Cyperus serotinus Rottboel,
Elatine triandra Schk, Digitaria ciliaris, Digitaria sanguinalis, Sorghum bicolor,

Galium aparine, Artemisia princeps, Viola tricolor, Raphanus raphanistrum, Myosotis
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arvensis, Alisma canaliculatum, va Cyperus flaccidus. Hop chat di vong ngung tu

chtra nito ciia sang ché hoic muoi cla n6 uc ché su phat trién cua cac loai co dai nay.

Khi hop chét di vong ngung tu chira nito clia sing ché hodc mudi cua né duge s
dung, thuong duoc phéi ché thanh dang thuén tién cho viéc dp dung, ma dugc diéu ché

bang phuong phap thong thudng d8 didu ché cac ché pham phodi ché chit nong dugc.

Nghia 1a, hop chét duoc biéu dién bang cong thuc chung (1) cia sing ché hoic
mubi ctia n6 va chét mang bat hoat thich hop, va néu cin ta chat, dugc tron véi ty 1€
thich hop, va thong qua budc hoa tan, phéan tach, tao huyén phu, tron, ngdm tAm, hép
phu va/hodc két dinh, dugc phdi ché thanh dang thich hop cho tmg dung, chiang han
nhu dang c6 dic tao huyén phu dugc, dang cd dic nhii hoa duge, dang ¢0 dac tan duoc,
dang bot thAm w6t duoc, dang hat phan tan dugc trong nude, dang hat, dang bui, dang
vién nén va dang goi.

Ché pham (thude diét cé dung trong ndng nghi¢p va trong trot) clia sang ché co
thé tuy chon chira chét phu gia thuong dugce sir dung cho cic ché pham phéi ché chat
néng dugc hodc thudc diét cé dung trong nong nghiép va trdng trot ngoai thanh phan
hoat chét. Cac vi du vé chét phu gia bao gdm céc chit mang ching han nhu cac chat
mang ran hoic 16ng, cac chit hoat dong bé mat, cac chét phén tan, cac tdc nhan lam
uot, cac chét lién két, cac chit két dinh, céac chat lam dic, cac chit mau, cac chat 1am
lan rdng, cac tac nhan két dinh/lan rong, cac tc nhan chéng dong, cac tc nhan chéng
von cuc, cac chét phén hiy va cac chit 6n dinh. Néu cén, cac chét bao quan, cac phan
doan thuc vat, v.v. cling ¢0 thé duogc str dung lam chét phu gia. Mot trong nhiing chét
phu gia nay cé thé duoc sa dung mot minh, va ddng thoi hai hodc nhiéu trong sd

ching c6 thé dugc sir dung két hop.

Céc vi du vé chit mang rin bao gbm cac khoéang chit ty nhién, ching han nhu
thach anh, dat sét, kaolinit, pyrophyllit, sericit, talc, bentonit, dat sét axit, attapulgit,
zeolit va diatomit; mubi vo co, chéng han nhu canxi cacbonat, amoni sulfat, natri
sulfat va kali clorua; chit mang chat rin hitu co, ching han nhu axit silicic tong hop,
silicat téng hop, tinh bot, xenlulo va bot thuc vat (vi dy, mun cua, vo dira, 161 ngo, than
cay thude 14, v.v.); chAt mang chét déo, ching han nhu polyetylen, polypropylen va

polyvinylidene clorua; phan uré; vat liéu v6 co rong; vat liéu nhya rong; va silica dang
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khéi (carbon tring). Mot trong cac chét mang ran ndy c6 thé duoc st dung mot minh,

va ddng thoi hai hodc nhidu trong sé ching c6 thé duoc st dung két hop.

Cac vi du vé& chit mang léng bao gdm céc rugu ma bao gdbm cac ruou
monohydric, chéng han nhu metanol, etanol, propanol, isopropanol va butanol, va cac
ruou polyhydric, ching han nhu etylen glycol, dietylen glycol, propylen glycol,
hexylen glycol, polyetylen glycol, polypropylen glycol va glyxerin; cac hop chét
polyol, chang han nhu propylen glycol ete; cac keton, ching han nhu axeton, metyl
etyl keton, metyl isobutyl keton, diisobutyl keton va xyclohexanon; etes, chiang han
nhu etyl ete, dioxan, etylen glycol monoetyl ete, dipropyl ete va tetrahydrofuran; cac
hydrocacbon béo, ching han nhu paraffin théng thuong, naphten, isoparaffin, kerosen
va dau khoéang; cac hydrocacbon thom, chéng han nhu benzen, toluen, xylen, dung
mdi naphta va alkyl naphtalen; cac hydrocacbon duoc halogen hoa, ching han nhu
diclometan, cloroform va cacbon tetraclorua; cac este, chfing han nhu etyl axetat,
diisopropyl phtalat, dibutyl phtalat, dioctyl phtalat va dimetyl adipat; céc lacton, chéng
han nhu gamma-butyrolacton; cdc amit, chéng han nhu N,N-dimetylformamit,
N,N-dietylformamit, N,N-dimetylaxetamit va N-alkyl pyrrolidinon; céc nitril, ching
han nhu axetonitril; cac hop chét cua luu huynh, chéng han nhu dimetyl sulfoxit; dau
thuc vat, chang han nhu diu dau nanh, dau hat cai, diu hat bong va dau thau dau; va
nuée. Mot trong sd céc chit mang 16ng nay c6 thé dugc st dung mot minh, va dong

thoi hai hodc nhiéu trong s6 ching c6 thé duoc str dung két hop.

Cac chét hoat dong bé mit vi du duge st dung lam chit phan tan, tdc nhén lam
wét, chit lam lan rong, tic nhan két dinh/lan rong, v.v. bao gém céac chét hoat dong bé
mat khong co ion, chéng han nhu este ctia axit béo sorbitan, este cua axit béo
polyoxyetylen, este cua axit béo sucroza, este cua axit béo polyoxyetylen, este cua axit
nhua polyoxyetylen, dieste cua axit béo polyoxyetylen, polyoxyetylen alkyl ete,
polyoxyetylen alkyl aryl ete, polyoxyetylen alkyl phenyl ete, polyoxyetylen dialkyl
phenyl ete, cac chit ngung tu tr polyoxyetylen alkyl phenyl ete-formaldehyt, cac
copolyme khéi polyoxyetylen-polyoxypropylen, cac copolyme khéi
polystyren-polyoxyetylen, ete copolyme khdi alkyl polyoxyetylen-polypropylen,
polyoxyetylen alkylamin, amit cua axit béo polyoxyetylen, bis(phenyl ete)cta axit béo

polyoxyetylen, polyalkylen benzyl phenyl ete, polyoxyalkylen styryl phenyl ete,
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axetylen diol, axetylen diol dugc bd sung polyoxyalkylen, silicon loai polyoxyetylen
ete, silicon loai este, cac chét hoat dong bé mit gbe flo, dAu thiu dau polyoxyetylen va
dau thau diu dugc hydro hoa polyoxyetylen; cac chét hoat dong bé mit anion, chang
han nhu céc alkyl sulfat, cac polyoxyetylen alkyl ete sulfat, cac polyoxyetylen alkyl
phenyl ete sulfat, cac polyoxyetylen styryl phenyl ete sulfat, cac alkylbenzen sulfonat,
cac alkylaryl sulfonat, cac lignosulfonat, cac alkyl sulfosucxinat, cac naphtalen
sulfonat, cac alkylnaphtalen sulfonat, cac chit ngung tu tr céc mudi cla axit
naphtalensulfonic-formaldehyt, cac chit ngung tu tr céc mudi cua axit
alkylnaphtalensulfonic-formaldehyt, cac mubi axit béo, cac mudi cua axit
polycacboxylic, cac polyacrylat, cac sarcosinat cua axit béo N-metyl, cac resinat, cac
polyoxyetylen alkyl ete phosphat va céc polyoxyetylen alkyl phenyl ete phosphat; cac
chét hoat dong bé mit cation bao gdm cac mudbi alkyl amin, ching han nhu lauryl amin
hydroclorua, stearyl amin hydroclorua, oleyl amin hydroclorua, stearyl amin axetat,
stearyl aminopropyl amin axetat, alkyl trimetyl amoni clorua va alkyl dimetyl
benzalkonium clorua; va cac chit hoat dong bé mit ludng tinh, chéng han nhu céc chét
hoat dong bé mit ludng tinh loai amino axit hodc cac chit hoat dong bé mit ludng tinh
loai betain. Mot trong cac chit hoat dong bé mit nay co thé dugc st dung mot minh,

va dong thoi hai hodc nhiéu trong s chiing c6 thé duoc sir dung két hop.

Céc vi du vé chét lién két hodc chét két dinh bao gdm cacboxymetyl xenluloza
hodc mudi cia ching, dextrin, tinh bdt tan dugc, gdbm xanthan, gdbm guar, sucroza,
polyvinyl pyrrolidon, gobm A rap, rugu polyvinyl, polyvinyl axetat, natri polyacrylat,
polyetylen glycol v6i trong luong phén t trung binh 12 6.000 dén 20.000, polyetylen
oxit ¢6 trong lugng phan ti trung binh tir 100.000 to 5.000.000, photpholipit (vi du,
cephalin, lexithin, v.v.), bt xenlulo, dextrin, tinh bot bién tinh, hop chét chelat cua axit
polyaminocacboxylic, polyvinyl pyrrolidon lién két chéo, cidc copolyme axit
maleic-styren, cidc copolyme axit (met)acrylic, mot nira este cua polyme ruqu
polyhydric va anhydrit dicacboxylic, polystyren sulfonat tan dugc trong nudc, parafin,
terpen, nhua polyamit, polyacrylat, polyoxyetylen, sap, polyvinyl ankyl ete, cac chat
ngung tu tir alkylphenol-fomandehit va céc nhil twong nhua tong hop.

Céc vi du vé chit 1am dic bao gom céac polyme tan duge trong nudc, chang han

nhu gém xantan, gdm guar, gdbm diutan, cacboxymetyl xenluloza, polyvinyl pyrrolidon,
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cac polyme cacboxyvinyl, cac polyme acrylic, hop chét tinh bot va cac polysaccarit; va

bot min v6 co, chang han nhu bentonit cao cap va silica boc khoi (cacbon trang).

Céc vi du vé chat tao mau bao gébm cac bot mau vo co, chang han nhu oxit sat,
oxit titan va xanh Prussian; va thudc nhudém hitu co, chang han nhu thudc nhudm

alizarin, thudc nhudém azo va thudc nhudém phtaloxyanin kim loai.

Cac vi du vé tac nhan chéng dong bao gdm ruou polyhydric, ching han nhu

etylen glycol, dietylen glycol, propylen glycol va glyxerin.

Céac vi du vé ta chét déng vai trd ngan chdn su von cuc hoac tao diéu kién phéan
huy bao gbm polysaccarit (tinh bot, axit alginic, mannoza, galactoza, v.v.), polyvinyl
pyrrolidon, silica bdc khoéi (carbon trang), gom este, nhua ddu mo, natri
tripolyphosphat, natri hexametaphotphat, stearat kim loai, bdt xenlulo, dextrin, cac
copolyme metacrylat, polyvinyl pyrrolidon, hop chdt chelat cua axit
polyaminocacboxylic, cac copolyme maleic anhydrit -isobutylen- styren dugc sulfo

hoéa va cac copolyme ghép tinh bot-polyacrylonitril.

Céac vi du vé chét 6n dinh bao gém chit hut 4m, chéng han nhu zeolit, voi séng va
magie oxit; chét chéng oxy hoa, ching han nhu hop chét phenol, hop chéit amin, hop
chét luu huynh va hop chét axit photphoric; va cac chét hép thu tia cyc tim, ching han

nhu cac hop chét axit salixylic va cac hop chét benzophenon.
Céc vi du vé chat bao quan bao g6m kali sorbat va 1,2-benzothiazolin-3-on.

Hon nita, cac ta chit khac bao gdm cac tac nhén lan truyén chiic ning, cac chét
ting cuong hoat tinh ching han nhu céc chét rc ché chuyén hoa (piperonyl butoxit,
V.V.), cac tdc nhan chéng dong (propylen glycol, v.v.), cac chit chéng oxy héa (BHT,

v.v.) va cac chat hap thu tia cyc tim cling ¢o thé duoc st dung néu can.

Luong hop chét thanh phan hoat tinh trong thudc diét co dung trong ndng nghiép
va tréng trot cla sang ché co thé duge diéu chinh khi cin, va vé co ban, luong hop
chit thanh phén hoat tinh dugc chon mot cach phu hgp trong pham vi tr 0,01 dén 90
phan theo trong lugng trong 100 phan theo trong luong cia thube diét co ding trong
ndng nghi€p va trong trot. Vi duy, trong trudng hop ma thudc diét co dung trong nong
nghiép va tré)ng trot 1a c6 dang bui, dang hat, dang cd déc co thé nhii héa duogc hoic

dang bot thdm w6t duoc, thi lwong hop chét thanh phan hoat tinh phu hop la tir 0,01
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dén 50 phan theo trong lugng (0,01 dén 50% theo trong luong so voi tong trong luong

cta thube diét cé dung trong nong nghiép va trong trot).

Ty 1€ 4p dung hop chat di vong ngung tu chtra nito cia sdng ché hozc mubi ctia
né c6 thé thay doi tiy theo céc yéu t6 khic nhau, vi du, muc dich, loai c6 muc tiéu,
didu kién phat trién cia cdy trong, xu huéng nhim cé, thoi tiét, dieu kién mdi truong,
ché pham phéi ché, phuong phép 4p dung, vi tri 4p dung, thoi gian 4p dung, v.v.,
nhung vé co ban, ty 1& ap dung cua hop chit hoat chat duogc lua chon thich hop tir
khoang 0,001 g dén 10 kg, tét nhat 12 0,01 g dén 1 kg trén 10 mau Anh tily thudc vao

muc dich.

Dé kiém so4t c6 dai, thudc diét co dung trong ndng nghiép va trong trot bao gdm
hop chit di vong ngung tu chira nito cua sang ché hoic mudi ctia n6 lam thanh phan
hoat tinh, ¢6 hoac khong pha lodng hoac tao huyén phit mdt cach thich hop trong nuéc
v.v., dugc ap dung truc tiép 1én tan co dai vGi luong hiéu qua dé kiém soat co dai.
Ngoai ap dung 1én tén 14, c6 thé thuc hién x@ Iy hat gidng cho céc loai cdy hitu ich,
chéng han nhu nhiing, pht bui va phi canxi peoxit. Ngoai ra, cling ¢ thé thuc hién ctr
ly dt hodc moi truong phat trién, va cac vi du vé phwong phap xur 1y nay bao gbdm dua
vao trong toan bo dat, xur ly theo hang tré)ng, dua vao trong dét nén, xr ly cay con cam,
xtr 1y hé trong, xtt 1y gbc cay, bon thuc, xt Iy hop wom lua, va ap dung ngam ngap

nudc.

Céac phuong phép xur ly hat gidng vi du bao gbdm nhung hat vao dung dich pha
loang hoac chua pha loang cua ché pham phéi ché dang 16ng hodc dang rén dé cac chat
nong dugc thdm thau vao hat; tron hodc phu bui hat bang ché pham phdi ché dang rin
hodc dang long dé ché pham phbi ché bam dinh trén bé mit hat; phd hat bang hdn hop
ché pham phéi ché dang ran hoic dang 1éng va chit mang két dinh chang han nhu
nhua va polyme; va ap dung ché pham phdi ché dang ran hodc dang 16ng cho ving lan

can cua hat giong cung lic v6i viéc gieo hat.

Thuat nglt “hat gidng” trong xu 1y hat gidng dung dé chi thé thuc vat dang & giai
doan diu cta qua trinh trdng trot va dugc st dung dé nhan gidng cay trong hiru ich.
Ngoai cai goi la hat gidng, cac vi du nay bao gbm ca thé thuc vat dung dé nhan gidng
sinh dudng, chang han nhu cu, cu, khoai tay gidng, cu hanh, chdi mam, than dang dia
va than ding dé cit.
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Thuat ngit “dat” hodc “moi trudng phat trién” theo phwong phap cia sang ché sur
dung thudc diét co dung trong nong nghiép hodc trdng trot dé cap dén moi trudng hd
tro cho viéc canh tac cay trong, cu thé 13 méi truong hd trg cho phép cay trong moc 1é
trong do6, va cac vét li¢u khong bi giéi han cu thé mién 1a chung cho phép thuc vat phat
trién. Vi du vé moi truong hd tro bao gém nhitng gi duoc goi la dét, tham cAy con va
nude, va cac vi du cu thé vé vat liéu bao g6m cat, da bot, vermiculit, diatomit, agar,
chét dang gel, chét c6 trong luong phéan ti cao, len da, bong thay tinh, g5 vun va vo
cay.

Trong trudong hop ap dung cho hop wom lda, loai cong thirc ¢6 thé khac nhau tuy
thudc vao viée img dung dugc thuc hién tai thoi diém gieo hat, trong thoi ky hoi xanh,
tai thoi diém céy hodc tuong tu. Vi dy, co thé sur dung bui, hat phén tan trong nudc, hat
hodc twong tw. Ché pham phéi ché nhu vay co thé dugc ap dung bang cach dua vao
trong dAt wom. Vi dy, bui, hat phan tan trong nuéc, hat nho, hodc twong tu ¢6 thé dugc
dua vao trong d4t nén, dat che pht hodc toan b d4t wom. Mot cach don gian, dat wvom

va ché phém phéi ché nhu vay c6 thé duoc tao 16p xen ké.

Khi ap dung cho rudng luaa, ché pham phdi ché dang rin ching han nhu dang tang,
dang g6i, dang hat va dang hat phén tan dugc trong nudc, hodc dang long, ching han
nhu dang cd dac co thé nhil hoa dugc va chay duoc, thuong duge dp dung cho cac
canh ddng lia nude. Trong thoi ky gieo céy lua, ¢ thé bon hodc bom ché pham phdi
ché phu hop vao dat, 6 dang nguyén ban hodc sau khi tron v6i phén bon. Ngoai ra,
dang c0 déc co thé nhii hoa duoc, chay dugc hoac twong tu co thé dugc 4p dung vao
ngudn nuéc dugc cung cap cho cic canh ddng lua, ching han nhu dau vao nude va
thiét bi twéi tiéu. Trong truong hop nay, viée xu Iy c6 thé duge thyc hién bang viéc
cung cip nuée va do do gilp tiét kiém lao dong. Trong truong hop st dung thiét bi
phun thude, d6 co thé 1a bat ky thiét bi nao thuong duge st dung, vi du nhu may phun
dang can dugc gin trén may kéo, mdy bay truc thang c6 nguoi lai, may bay truc thang
diéu khién bang séng vo tuyén, thuyén diéu khién bang séng vo tuyén, méay bay khong
nguoi lai, may phun thubc mot 1an, may phun dién (thu cong hoac tu dong), may phun

chay dién mang theo, mdy phun chay dién deo lung va may phun véan hanh bang tay.

Pé mo rong pham vi clia cd dai muc tiéu va thoi gian thich hop dé kiém soat co

dai, hodc dé giam lidu luong, hop chit di vong ngung tu chita nito cla sang ché hoic
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mudi ctia né c6 thé duge st dung sau khi duge trdn véi véi cac thube diét co, chét diéu
hoa sinh trudng thuc vat, chit 1am giam doc td thuc vat (con goi 1a chéit an toan), chét
didu hoa dét, phan bon, va/hodc twong tu khac. Ngoai ra, hop chit cua sang ché hodc
mudi ctia né ¢ thé dugce s dung sau khi duge tron voi thudc trir sdu nong nghiép
hoac tréng trot, thudc diét ve, thudc diét tuyén trung, thudc diét vi khuén, thubc trir sau
sinh hoc va/hodc thube tuong tu tuy thudc vao tinh hubng. Cac vi du khong gidi han

v& céc hop chét dién hinh duge mo ta dudi day.

Cac thudc diét ¢6 vi du duoc sit dung cho cac muc dich tuong tu nhu trén bao
gdbm 1-naphtylaxetamit, 2,4-PA, 2,3,6-TBA, 2.4.5-T, 2.4,5-TB, 2,4-D, 2,4-DB,
2.4-DEB, 2,4-DEP, 3,4-DA, 3,4-DB, 3.4-DP, 4-CPA, 4-CPB, 4-CPP, MCP, MCPA,
MCPA-thioetyl, MCPB, ioxynil, aclonifen, azafenidin, axifofen, aziprotryn,
azimsulfuron, asulam, axetoclo, atrazin, atraton, anisuron, anilofos, aviglyxin, axit
abscisic, amicacbazon, amidosulfuron, amitrol, aminoxyclopyraclo, aminopyralit,
amibuzin, amiprophos-metyl, ametridion, ametryn, alaclo, allidoclo, alloxydim, alorac,
iofensulfuron, isouron, isocacbamit, isoxaclotol, isoxapyrifop, isoxaflutol, isoxaben,
isoxil, isonoruron, isoproturon, isopropalin, isopolinat, isomethiozin, inabenfit, ipazin,
ipfencacbazon, iprymidam, imazaquin, imazapic, imazapyr, 1mazametapyr,
imazametabenz, imazametabenz-metyl, imazamox, imazethapyr, imazosulfuron,
indaziflam, indanofan, axit indolebutyric, uniconazol-P, eglinazin, esprocarb,
ethametsulfuron, ethametsulfuron-metyl, ethalfluralin, ethiolat, etyclozat-etyl,
ethidimuron, etinofen, ethephon, etoxysulfuron, etoxyfen, etnipromid, ethofumesat,
etobenzanit, epyrifenaxil, epronaz, erbon, endothal, oxadiazon, oxadiargyl,
oxaziclomefon, oxasulfuron, oxapyrazon, oxyfluorfen, oryzalin, orthosulfamuron,
orbencarb, cafenstrol, cambendiclo, carbasulam, carfentrazon, carfentrazon-etyl,
karbutilat, carbetamit, cacboxazol, quizalofop, quizalofop-P, quizalofop-etyl, xylaclo,
quinoclamin, quinonamid, quinclorac, quinmerac, cumyluron, clacyfos, cliodat,
glyphosat, glufosinat, glufosinat-P, credazin, clethodim, cloxyfonac, clodinafop,
clodinafop-propargyl, clotoluron, clopyralid, cloproxydim, cloprop, clobromuron,
clofop, clomazon, clometoxynil, clometoxyfen, clomeprop, cloazifop, cloazin,
cloransulam, cloanocryl, cloamben, cloransulam-metyl, cloidazon, cloimuron,
cloimuron-etyl, closulfuron, clothal, clothiamid, clonitrofen, clofenac, clofenprop,

clobufam, cloflurazol, cloflurenol, cloprocarb, clopropham, clomequat, cloeturon,
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cloxynil, cloxuron, clopon, saflufenaxil, xyanazin, xyanatryn, di-allat, diuron,
diethamquat, dioxopyritrion, dicamba, xycluron, xycloat, xycloxydim, diclosulam,
xyclosulfamuron, xyclopyranil, xyclopyrimorat, dicloprop, dicloprop-P, diclobenil,
diclofop, diclofop-metyl, diclomat, dicloalure, diquat, xisanilit, disul, siduron,
dithiopyr, dinitramin, xinidon-etyl, dinosam, cinosulfuron, dinoseb, dinoterb, dinofenat,
dinoprop, xyhalofop-butyl, xypyrafluon, diphenamit, difenoxuron, difenopenten,
difenzoquat, xybutryn, xyprazin, xyprazol, diflufenican, diflufenzopyr, dipropetryn,
xypromid, xyperquat, gibberellin, simazin, dimexano, dimesulfazet, dimetaclo,
dimidazon, dimetametryn, dimethenamit, simetryn, simeton, dimepiperat, dimefuron,
xinmetylin, swep, sulglycapin, sulcotrion, sulfallat, sulfentrazon, sulfosulfuron,
sulfometuron, sulfometuron-metyl, secbumeton, setoxydim, sebuthylazin, terbaxil,
daimuron, dazomet, dalapon, thiazafluron, thiazopyr, tiafenaxil, thiencacbazon,
thiencacbazon-metyl, tiocacbazil, tioclorim, thiobencarb, thidiazimin, thidiazuron,
thifensulfuron, thifensulfuron-metyl, desmedipham, desmetryn, tetflupyrolimet,
tetrafluron, thenylclo, tebutam, tebuthiuron, terbumeton, tepraloxydim, tefuryltrion,
tembotrion, delaclo, terbaxil, terbucarb, terbuclo, terbuthylazin, terbutryn, topramezon,
tralkoxydim, triaziflam, triasulfuron, triafamon, tri-allat, trietazin, tricamba, triclopyr,
tridiphan, tritac, tritosulfuron, tripyrasulfon, trifludimoxazin, triflusulfuron,
triflusulfuron-metyl, trifluralin, trifloxysulfuron, tripropindan, tribenuron-metyl,
tribenuron, trifop, trifopsim, trimeturon, tolpyralat, naptalam, naproanilit, napropamit,
nicosulfuron, nitralin, nitrofen, nitrofluorfen, nipyraclofen, neburon, norflurazon,
noruron, barban, paclobutrazol, paraquat, parafluron, haloxydin, halauxifen, haloxyfop,
haloxyfop-P, haloxyfop-metyl, halosafen, halosulfuron, halosulfuron-metyl, bixlozon,
picloram, picolinafen, bixyclopyron, bispyribac, bispyribac-natri, pydanon, pinoxaden,
bipyrazon, bifenox, piperophos, hymexazol, pyraclonil, pyrasulfotol, pyrazoxyfen,
pyrazosulfuron, pyrazosulfuron-etyl, pyrazolat, bilanafos, pyraflufen-etyl, pyriclor,
pyridafol,  pyrithiobac,  pyrithiobac-natri, pyridat, pyriftalid, pyributicarb,
pyribenzoxim, pyrimisulfan, primisulfuron, pyriminobac-metyl, pyroxasulfon,
pyroxsulam, fenasulam, phenisopham, fenuron, fenoxasulfone, fenoxaprop,
fenoxaprop-P, fenoxaprop-etyl, phenothiol, fenoprop, phenobenzuron, fenquinotrion,
fenthiaprop, fenteracol, fentrazamit, fenpyrazon, phenmedipham, phenmedipham-etyl,

butaclo, butafenacil, butamifos, buthiuron, buthidazol, butylate, buturon, butenaclo,

244



49767 245/339

butroxydim,  butralin,  flazasulfuron,  flamprop, furyloxyfen,  prynaclo,
primisulfuron-metyl, fluazifop, fluazifop-P, fluazifop-butyl, fluazolat, fluroxypyr,
fluothiuron, fluometuron, floglycofen, flurocloidon, flodifen, flonitrofen, flomidin,
flucacbazon, flucacbazon-natri, flucloalin, fluxetosulfuron, fluthiaxet, fluthiaxet-metyl,
flupyrsulfuron, flufenacet, flufenican, flufenpyr, flupropaxil, flupropanat, flupoxam,
flumioxazin, flumiclorac, flumiclorac-pentyl, flumipropyn, flumezin, fluometuron,
flumetsulam, fluridon, flurtamon, fluroxypyr, pretilaclo, proxan, proglinazin,
procyazin, prodiamin, prosulfalin, prosulfuron, prosulfocarb, propaquizafop, propaclo,
propazin, propanil, propyzamit, propisoclo, prohydrojasmon, propyrisulfuron,
propham,  profluazol, profluralin, prohexadion-canxi, propoxycacbazon,
propoxycacbazon-natri, profoxydim, bromaxil, brompyrazon, prometryn, prometon,
bromxynil, bromfenoxim, brombutit, brombonil, florasulam, florpyrauxifen,
hexacloaxeton, hexazinon, pethoxamid, benazolin, penoxsulam, pebulat, beflubutamit,
beflubutamit-M, vernolat, perfluidon, bencacbazon, benquitrion, benzadox, benzipram,
benzylaminopurin, benzthiazuron, benzfendizon, bensulit, bensulfuron-metyl,
benzoylprop, benzobixyclon, benzofenap, benzoflo, bentazon, pentanoclo, benthiocarb,
pendimetalin, pentoxazon, benfluralin, benfuresat, fosamin, fomesafen, foramsulfuron,
forclofenuron, maleic hydrazua, mecoprop, mecoprop-P, medinoterb, mesosulfuron,
mesosulfuron-metyl, mesotrion, mesoprazin, metoprotryn, metazaclo, metazol,
metazosulfuron, metabenzthiazuron, metamitron, metamifop, metam, metalpropalin,
methiuron, methiozolin, methiobencarb, metyldymron, metoxuron, metosulam,
metsulfuron, metsulfuron-metyl, metflurazon, metobromuron, metobenzuron,
metometon, metolaclo, metribuzin, mepiquat-clorua, mefenacet, mefluidit, monalit,
monisouron, monuron, axit monocloaxetic, monolinuron, molinat, morfamquat,
iodsulfuron, iodsulfuron-metyl-natri, iodbonil, iodmetan, lactofen, lancotrion, linuron,
rimisoxafen, rimsulfuron, lenaxil, rhodetanil, canxi peoxit va metyl bromua. Thubc trir
sau sinh hoc kha dung nhu cac thudc diét co, chéng han nhu Xanthomonas campestris,
ciing c¢6 thé duge st dung sau khi duge tron v6i v6i hop chét cta sang ché hodc mudi

cua n6.[]0008]

Cac vi du vé chét giam doc t6 thuc vat (chat an toan) bao gé)m 1,8-naphtalic

anhydrit, isoxadifen-etyl, furilazol, xyprosulfamit, xyometrinil, diclomid, dimepiperat,
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thiencacbazon-metyl, fencloazon-etyl, fenclorim, fluxofenim, flurazol, benoxacor,

metcamifen, va mefenpyr-dietyl.

Cac vi du khac vé thudc trir sdu sinh hoc bao gém cac loai sin mdi tu nhién chéng
han nhu Encarsia formosa, Aphidius colemani, Aphidoletes aphidimyza, Diglyphus
isaea, Dacnusa sibirica, Phytoseiulus persimilis, Amblyseius cucumeris va Orius
sauteri; thude trir sau vi sinh nhu Beauveria brongniartii; va pheromon chéng han nhu
(Z) -10-tetradexenyl axetat, (E, Z)-4,10-tetradecadienyl axetat, (Z)-8-dodexenyl axetat,
(Z)-11-tetradexenyl axetat, (Z) -13- icosen-10-on va 14-metyl-1-octadexen.

Vi du thie hién sang ché

Sau day, cac vi du dai dién lién quan dén sang ché duoc thé hién, nhung sang ché
khong bi gidi han ¢ do.
Vi du diéu ché 1
Diéu ché
(E)—(S-metylthio)-6-(1-metyl-S-(triﬂometylthio)benzimidazol-Z-yl)-2-pyridincacb0xal
dehyt O-etyl oxim (Hop chit s6 3-82),
(E)-(S-metylsulﬁnyl)-6-[1-metyl-5-(triﬂometylthio)benzimidazol-Z-yl]-2-pyridincacbo
xaldehyt O-etyl oxim (Hop chét s6 3-83), va
(E)-(S-metylsulfonyl)-6-[1-metyl-5-(triﬂometylthio)benzimidazo1—2-y1]-2—pyridincacb
oxaldehyt O-etyl oxim (Hop chét s6 1-256)
Vi du diéu ché 1-1

Piéu ché

2-[6-(1,3-dioxan-2-yl)-3-etylsulfonylpyridin-2-yl]-1 -metyl-5-(triflometylthio)benzimid

azol
[Cong thitc hoa hoc 36]

EtO,S EtO,S

o} — F;CS NH, F3CS\©[N\ —
nd N4 + \©iNH — N N—4

I Me (0]

o\_()) Me O\_}
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B6 sung N'-metyl-4-(triflometylthio)benzen-1,2-diamin (0,37 g, 1,7 mmol),
1-hydroxybenzotriazol monohydrat (0,23 g, 1,7 mmol), va
1-(3-dimetylaminopropyl)-3-etylcacbodiimit hydroclorua (0,35 g, 1,8 mmol) & nhiét
do phong vao dung dich pyridin (5,0 mL) cua axit
6-(1,3-dioxan-2-yl)-3-etylsulfonylpyridin-2-cacboxylic (0,50 g, 1,7 mmol), va hén hop
dugce khudy qua dém. Sau khi két thic phan tng, hon hgp phan ung dugc cd dac trong
moi truong chan khong. B6 sung etyl axetat va axit clohydric 0,5 M phan con st lai,
va thuc hién qua trinh chiét xuat. L6p hitu co duge lam kho qua magie sulfat khan va
sau d6 dugc cd dic trong mdi truong chan khong. Bd sung axit axetic (5,0 mL) vao
phan con s6t lai, va hon hop duge khudy ¢ 120°C trong mdt gio. Sau khi két thuc phan
mg, hon hop phan tng duoc cd dac trong moi truong chan khong. B sung etyl axetat
va dung dich nudc natri hydro cacbonat bdo hoa Vao phﬁn con sot lai, va thuc hién qua
trinh chiét xuat. L6p hitu co dugc lam kho qua magie sulfat khan va sau d6 dugc lam
kho trong méi truong chan khong. Phin con s6t lai duoc tinh ché bang séc ky cot silica

gel dé chora

2-[6-(1,3-dioxan-2-yl)-3-etylsulfonylpyridin-2-yl]-1 -metyl-5-(triflometylthio)benzimid
azol (0,71 g, 1,5 mmol).

Hiéu suét: 88%

Tinh chét vat Iy: Diém nong chay: 185 dén 186°C

Vi du diéu ché 1-2

Diéu ché

2-[6-(1,3-dioxan-2-yl)-3-metylthiopyridin-2-yl]-1-metyl-5 -(triflometylthio)benzimidaz
ol

[Cong thirc hda hoc 37]

EtO,S MeS

0
4/
B sung mudi natri cia metanthiol (58 mg, 0,82 mmol) & nhiét do phong vao

dung dich N,N-dimetylformamit (4 mL) cua
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2-[6-(1,3-dioxan-2-yl)-3-etylsulfonylpyridin-2-yl]-1 -metyl-5-(triflometylthio)benzimid
azol (0,20 g, 0,41 mmol), va hdn hop dugc khudy trong mot gio. Sau khi két thuc phan
ung, bd sung dung dich nudc amoni clorua béo hoa, va thuc hién qua trinh chiét xuét
etyl axetat. L6p hitu co dugc lam kho qua magie sulfat khan va sau d6 dugc lam kho
trong moi truong chin khong. Phan con sét lai duge tinh ché bang séc ky cot silica gel

dé chora

2-[6-(1,3-dioxan-2-yl)-3-metylthiopyridin-2-yl]-1-metyl-5 -(triflometylthio)benzimidaz
ol (0,18 g, 0,41 mmol).

Hiéu sudt: 100%
Tinh chét vat Iy: Diém néng chay: 42 dén 43°C
Vi du diéu ché 1-3

Diéu ché
5—metylthi0-6-(l-metyl—S-((triﬂometyl)thio)-benzimidazol-Z-yl)-2-pyridincacboxaldeh
yt

[Cong thitc héa hoc 38]

F;CS
1gu s
U
e !
0 } Me

B6 sung monohydrat cia axit p-toluensulfonic (78 mg, 0,41 mmol) & nhiét do

Z,Z /2

phong vao dung dich axit trifloaxetic:nuéec (2:1) (5 mL) cua
2-[6-(1,3-dioxan-2-yl)-3-metylthiopyridin-2-yl]-1-metyl-5 -(triflometylthio)benzimidaz
ol (0,18 g, 0,41 mmol), va hdn hop duoc gia nhiét dudi diéu kién hdi luu trong 3 gio.
Sau khi két thuc phan ung, hon hop phéan ting dugce lam kho trong moi truong chan
khong. B sung dung dich nude natri hydro cacbonat bao hoa, va thuc hién qué trinh
chiét xuét etyl axetat. L6p hitu co duoc 1am khd qua magie sulfat khan va sau d6 dugc
lam kho trong moi truong chan khong dé cho ra
5-metylthio-6-(1-metyl-5—((triﬂometyl)thio)-benzimidazol-2-yl)-2-pyridincacb0xaldeh
yt (0,16 g, 0,41 mmol).
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Hiéu suat: 100%
Vi du diéu ché 1-4

Diéu ché
(E)-(5-metylthio)-6-(1-metyl-5 -(triflometylthio)benzimidazol-2-yl)-2-pyridincacboxal
dehyt O-etyl oxim (Hop chét sb 3-82)

[Cong thic héa hoc 39]

MeS
MeS
F3CS N _ F3CS N )=
L T N
. N
—0 —
Me OEt

Z'Z

€

Lan lugt bd sung O-etylhydroxylamin hydroclorua (60 mg, 0,62 mmol) va
pyridin (49 uL, 0,62 mmol) ¢ nhi¢t d0 phong vao dung dich cloroform (2 mL) cua
5-metylthio—6-(1-metyl-S-((triﬂometyl)thio)—benzimidazol-2-y1)-2-pyridincacboxaldeh
yt (160 mg, 0,41 mmol), va hén hop duge khudy qua dém. Sau khi két thuc phan tng,
bd sung axit clohydric 1 M, va thyc hién qua trinh chiét xuét cloroform. L&p hitu co
duoc 1am khod qua magie sulfat khan va sau do6 dugc lam kho trong moi truong chan
khong. Phan con sét lai dugc tinh ché bang sic ky cot silica gel dé cho ra
(E)-(S-metylthio)-6—(1-metyl—5-(triﬂometylthio)benzimidazol-Z-yl)-2—pyridincacboxal
dehyt O-etyl oxim (202 mg, 0,41 mmol).

Hiéu suat: 100%
Tinh chét vat Iy: Diém nong chay: 116 dén 117°C
Vi du diéu ché 1-5

Diéu ché
(E)-(S-metylsulﬁnyl)-G-[1-metyl-S-(triﬂometylthio)benzimidazol-2-yl]-2-pyridincacbo
xaldehyt O-etyl oxim (Hop chit s6 3-83) va
(E)-(S-metylsulfonyl)-6-[l-metyl-5-(triﬂometylthio)benzimidazol—2-yl]-2—pyridincacb
oxaldehyt O-etyl oxim (Hop chét s6 1-256)

[Cong thire hda hoc 40]

249



49767 250/339

by 0
MeS, Me4=0

MeS
F;CS
’ \GEN\ - F;CS N )= F;CS N )—

\ > N N

N NA4 @E N/ \G[ \_/

\ N N N N N

Me = OF \ —N \ —N

! OEt OEt

B4 sung axit m-clopeoxybenzoic (0,10 g, 0,38 mmol) & nhiét d6 phong vao dung
dich etyl axetat (4,0 mL) cua
(E)-(S-metylthio)—6-(1-metyl-S-(triﬂometylthio)benzimidazol-2-yl)—2-pyridincacboxal
dehyt O-etyl oxim (0,16 g, 0,38 mmol), va hén hop duge khudy trong 2 gio. Sau khi
két thuc phan tng, dung dich nudc natri hydro cacbonat bdo hoa va dung dich nuéc
natri thiosulfat bdo hoa, va thuc hién qua trinh chiét xut etyl axetat. Lép hitu co dugce
rira voi dung dich nuéc natri clorua bdo hoa, dugc lam kho qua magie sulfat khan, va
sau do duoc co dic trong moi treong chan khong. Phéan con sot lai dugce tinh ché bé‘mg
sdc ky cot silica gel dé cho ra
(E)-(S-metylsulﬁnyl)-6-[1-metyl-5—(triﬂometylthio)benzimidazol-2-yl]-2-pyridincacbo
xaldehyt O-etyl oxim (0,12 g, 0,26 mmol) va
(E)-(5-metylsulfonyl)-6-[ 1-metyl-5-(triflometylthio)benzimidazol-2-yl] -2-pyridincacb
oxaldehyt O-etyl oxim (0,014 g, 0,031 mmol).

Hop chit s6 3-83

Hiéu suat: 70%

Tinh chat vat Iy: Diém nong chay: 202 dén 203°C
Hop chat s6 1-256

Hiéu suét: 8%

Tinh chit vat ly: Diém nong chay: 73 dén 74°C
Vi du diéu ché 2

Diéu ché
1-[6-(5-brom-1-metylbenzimidazol-2-yl)-5- [metylsulfonylpyridin-2-yl]-(E)-N-etoxyet
animin (Hop chét sb 1-87)

[Cong thic hoa hoc 41]

250



49767 251/339

MeOZS
Br NH2 O — Br N
\
SIS Yo TN b
I\IIH HO N / N\
Me —N\ M
Me OEt

Bb sung 4-brom-N'-metylbenzen-1,2-diamin (1,4 g 49 mmol),

1-hydroxybenzotriazol monohydrat (0,75 g, 4.9 mmol), va
1-(3-dimetylaminopropyl)-3-etylcacbodiimit hydroclorua (1.2 g, 6,3 mmol) vao dung
dich pyridin (12 mL) cua axit
6-[(E)-N-etoxy-C-metylcacbonimidoyl]-3-metylsulfonylpyridin—2-cacboxy1ic (0,93 g,
4.6 mmol), va hdn hop duge khudy & nhiét do phong qua dém. Sau khi két thuc phan
tmg, hon hop phan Gmg duoc c6 dac trong moi truong chan khéng. B6 sung nude vao
ph?m con sot lai, va chét rén sinh ra duoc thu bé‘mg qué trinh lgc va dugc rira v4i nude.
Dich loc duogc chiét xuét véi etyl axetat. Lop hitu co dugc lam kho qua magie sulfat

khan va sau d6 dugc co dic trong moi truong chan khong.

B6 sung axit axetic (12 mL) vao chit rin thu dwoc va phan con sot lai, va hon
hop duge gia nhiét du6i diéu kién hdi luu ¢ 120°C trong 7 gid. Sau khi két thac phan
tmg, hdn hop phén tng dugc c6 dic trong moi truong chan khong. Bo sung metyl
tert-butyl ete va hexan vao phan con s6t lai, va thu két tha bang qua trinh loc dé cho ra
1-[6-(5-brom-1-metylbenzimidazol-2-yl1)-5- [metylsulfonylpyridin-2-yl]-(E)-N-etoxyet
animin (1,3 g, 2,9 mmol).

Hiéu sudt: 63%

Tinh chat vat 1y: Diém nong chay: 171 dén 172°C

Vi du diéu ché 3

Diéu ché
N’-etoxy-S-metylsulfonyl-6-[1-metyl-S-(triﬂometyl)benzimidazol-2-yl]pyridin-2—cacb
oxamidin (Hop chét s6 1-205),

N’-etoxy-N-metyl-5-metylsulfonyl-6-[ 1-metyl-5 ~(triflometyl)benzimidazol-2-yl]pyridi
n-2-cacboxamidin (Hop chét s6 1-216), va
N’-etoxy-N,N-dimetyl-S-metylsulfonyl-6-[1-metyl-5-(triﬂometyl)benzimidazol—2-y1]p
yridin-2-cacboxamidin (Hop chét sb 1-220)
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Vi du diéu ché 3-1

Diéu ché
N’-etoxy-S-metylsulfony1-6-[1-metyl-5-(triﬂometyl)benzimidazol-2—yl]pyridin-2-cacb
oxamidin (Hop chét sé 1-205)

[Cong thirc héa hoc 42]
MeO,S
F;C NH, 0 __ F5C
+ N/ —
ITIH HO N
Me —N\

Bb sung N'-metylbenzen-4-triflometyl-1,2-diamin (0,25 g, 1,3 mmol),
N,N-dimetyl-4-aminopyridin (0,16 g, 1,3 mmol), va 1-(3-dimetylaminopropyl)-
3-etylcacbodiimit hydroclorua (0,38 g, 2,0 mmol) & nhiét do phong vao dung dich
pyridin (2,0 mL) cla  axit 6-[(Z)-N-etoxy-C-aminocacbonimidoyl]-3-
metylsulfonyl-pyridin-2-cacboxylic (0,40 g, 1.3 mmol), va hdn hgp duge khudy qua
dém. Sau khi két thic phan tng, hdn hop phan tng dugc co dac trong moi truong chan
khong. B6 sung etyl axetat va axit clohydric 0,5 M vao phan con sot lai, va thuc hién
qué trinh chiét xuét. Lép hitu co duge lam khod qua magie sulfat khan va sau do duge
co dic trong moi truong chan khong. B6 sung axit axetic (10 mL) vao phén con sot lai,
va hdn hop duge khudy & 120°C trong mot gio. Sau khi két thuc phan tng, hdn hop
phan tng dugc c6 dac trong mdi truong chén khong. B6 sung etyl axetat va dung dich
nudc natri hydro cacbonat bdo hoa vao phén con sot lai, va thuc hién qué trinh chiét
xuét. Lép hitu co duge 1am khd qua magie sulfat khan va sau d6 dugc lam kho trong
moi truong chan khong. Phin con sét lai duoc tinh ché bang sic ky cot silica gel de
cho ra N’-etoxy-5-metylsulfonyl- 6-[ 1-metyl-5-(triflometyl)benzimidazol-2-yl]
pyridin-2-cacboxamidin (0,26 g, 0,58 mmol).

Hiéu suét: 43%
Tinh chét vt Iy: Diém nong chay: 149 dén 150°C
Vi du diéu ché 3-2

Diéu ché
N’-etoxy-N-metyl-5-metylsulfonyl-6-[ 1-metyl-5 ~(triflometyl)benzimidazol-2-yl]pyridi
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n-2-cacboxamidin (Hop chét s6 1-216) va
N’-etoxy-N,N-dimetyl-5-metylsulfonyl-6-[ 1-metyl-5 ~(triflometyl)benzimidazol-2-yl]p
yridin-2-cacboxamidin (Hop chét s6 1-220)

[Cong thirc hdéa hoc 43]

MeO,S MeO,S MeO,S
F;C N — F3C N — F;C N —
@ g N/ A— \C[ YN o+ \C[ 7N/
N N N N N N
Me —N Me —N Me _N\
H,N  OEt Me—NH OEt Me—N  OEt
Me

B6 sung natri hydrua 60% (0,22 g, 5,4 mmol) duéi bé d4 lanh vao dung dich
N,N-dimetylformamit (9 mL) cua N’-etoxy-5-metylsulfonyl-6-[ 1-metyl-5-
(triflometyl)benzimidazol-2-yl]pyridin-2-cacboxamidin (0,8 g, 1,8 mmol), va hoén hop
duge khudy trong 5 phut. B sung metyl iodua (0,26 g, 1,8 mmol), va hdn hop duge
khudy & nhiét do phong trong 4 gio. Sau khi két thic phan tng, bd sung dung dich
nudc amoni clorua bdo hoa, va thuc hién qud trinh chiét xuét. Lép hitu co dugce lam
kho qua magie sulfat khan va sau d6 duoc 1am kho trong moi treong chan khong. Phan
con sot lai duoc tinh ché bé‘mg sdc ky cot silica gel dé cho ra
N’-etoxy-N—metyl-S-metylsulfonyl-6—[l-metyl-5—(triﬂometyl)benzimidazol-2-yl]pyridi
n-2-cacboxamidin (0,079 g 0,018 mmol) va N’-etoxy-N,N-dimetyl-5-
metylsulfony1-6-[1-metyl-5-(triﬂometyl)benzimidazol-Z-yl]pyridin-2-cacboxamidin
(0,065 g, 0,013 mmol).

Hop chat s6 1-216

Hiéu suat: 10%

Tinh chat v4t Iy: Diém nong chay: 154 dén 155°C

Hop chat s6 1-220

Hiéu suat: 7%

Tinh chét vét Iy: Diém néng chay: 150 dén 151°C

Vi du diéu ché 4

Diéu ché

5-[(4-tert-butylphenyl)metylthio]-N’-etoxy-6-[ 1-metyl-5 -(triflometyl)benzimidazol-2-
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yl]pyridin-2-cacboxamidin (Hop chét sb 3-59) va
N’-etoxy-5—metylsulfamoyl-6-[1-metyl-S-(triﬂometyl)benzimidazol-2-yl]pyridin-2-cac
boxamidin (Hop chit s6 1-210)

Vi du diéu ché 4-1

Diéu ché

5-[(4-tert-butylphenyl)metylthio]-N’-etoxy-6-[ 1-metyl-5 -(triflometyl)benzimidazol-2-
yl]pyridin-2-cacboxamidin (Hop chét s6 3-59)

[Cong thire hoa hoc 44]

MeOZS

Bb sung 4-(tert-butyl)benzylthiol (0,16 mL, 0,86 mmol) va xesi cacbonat (0,38 g,
1,2 mmol) & nhiét d6 phong vao dung dich N,N-dimetylformamit (5,0 mL) cua
N’-etoxy-5-metylsulfonyl-6-[1-metyl-5 -(triflometyl)benzimidazol-2-yl]pyridin-2-cacb
oxamidin (0,26 g, 0,58 mmol), va hdn hop duge khudy & 80°C trong 3 gio. Sau khi két
thuc phan ung, bd sung dung dich nudc amoni clorua bao hoa, va thuc hién qua trinh
chiét xuat. L6p hitu co dugc lam kho qua magie sulfat khan va sau do dugc lam kho
trong moi truong chan khong. Phan con sét lai dugc tinh ché bang sic ky cot silica gel
dé¢ cho ra 5-[(4-tert—buty1phenyl)mety1thio]-N’-etoxy—6-[l-metyl-S-(triﬂometyl)
benzimidazol-2-yl]pyridin-2-cacboxamidin (0,22 g, 0,40 mmol).

Hi¢u suat: 69%

Tinh chit vat ly: 'H-NMR(CDCL): 8,16 (s, 1H), 8,01 (d, 1H), 7,79(dd,1H),
7,61(dd,1H), 7,50(d,1H), 7,29(d,2H), 7,22(d,2H), 5,41(s,2H), 4,19(q,2H), 4,13(s,2H),
3,82(s,3H), 1,34(t,3H), 1,28(s,9H)

Vi du diéu ché 4-2

Piéu ché
N’-etoxy-S-metylsulfamoy1-6-[1-metyl-S-(triﬂometyl)benzimidazol-2-y1]pyridin-2-cac
boxamidin (Hop chét s6 1-210)
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[Cong thirc hda hoc 45]

Bb sung axit axetic (0,041 mL, 0,72 mmol), nudc (0,026 mL, 1,4 mmol), va
1,3-diclo-5,5-dimetylhydantoin (0,14 g, 0,72 mmol) & 0°C vao dung dich cloroform
(2,0 mL) cua 5-[(4-tert-butylphenyl)metylthio]-N’-etoxy-6-[ 1-metyl-5-(triflometyl)
benzimidazol-2-yl]pyridin-2-cacboxamidin (0,13 g, 0,24 mmol), va hon hop duge
khudy trong 5 pht. B6 sung metylamin (2,0 mL, dung dich metanol 40%), va hon hop
duge khudy trong 10 phut. Sau khi két thuc phan tng, bd sung nudce, va thuc hién qua
trinh chiét xuat. Lép hitu co duge 1am khd qua magie sulfat khan va sau d6 duoc lam
kho trong méi truong chan khong. Phin con s6t lai dugc tinh ché bang sdc ky cot silica
gel d cho ra N’-etoxy-5-metylsulfamoyl-6-[ 1-metyl-5-(triflometyl)benzimidazol
-2-yl]pyridin-2-cacboxamidin (0,11 g, 0,24 mmol).

Hiéu suit: 100%
Tinh chit vat ly: Diém nong chay: 173 dén 174°C
Vi du didu ché 5

Diéu ché este clia metyl voi axit
6-[(E)-etoxyiminometyl]-Z-[1-metyl-S-(triﬂometylthio)benzimidazol—Z-yl]pyridin-3-ca
cboxylic (Hop chat s6 2-82), axit

6-[(E)-etoxyiminometyl]-2-[ 1-metyl-5 ~(triflometylthio)benzimidazol-2-yl]pyridin-3-ca
cboxylic (Hop chét sb 2-81), este cuia etyl v6i axit
6-[(E)-etoxyiminometyl]-2-[1-metyl-5 ~(triflometylthio)benzimidazol-2-yl]pyridin-3-ca
cboxylic (Hop chat s6 2-83), va
6-[(E)-etoxyiminometyl]-N,N-dimetyl-2—[1-metyl-S-(triﬂometylthio)benzimidazol-2-y
1]pyridin-3-cacboxamit (Hop chit s6 2-95)

Vi du diéu ché 5-1
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Diéu ché este ciia metyl voi axit

6—[1—metyl-5—(triﬂometylthio)benzimidazol-Z-yl]pyridin-2,5-dicacboxylic

[Cong thitc hoéa hoc 46]

cl MeO,C
\ \
o I
N N
Me Cl Me CO,Me

B6 sung 1,4-bis(diphenylphosphino)butan (136  mg, 0,32 mmol),
diclobis(triphenylphosphin)paladi(Il) (112 mg, 0,16 mmol), va trietylamin (2,8 mL,
19.9 mmol) vio dung dich metanol (40 mL) cua 2-(3,6-diclopyridin-2-yl)
-1-metyl-5-(triflometylthio)benzimidazol (3,0 g, 7.95 mmol), va hdn hgp dugc khudy
dusi khi quyén cacbon monoxit 4 MPa & 130°C trong 3 gi¢. Sau khi két thuc phan tng,
thuc hién qua trinh loc va 1am kho chan khong. Phan con sot lai dugc tinh ché bang
sic  ky cot silica gel d cho ra este cua metyl véi axit
6-[1-metyl-S—(triﬂometylthio)benzimidazol-Z-yl]pyridin-2,5-dicacb0xylic (3,1 g, 7,26

mmol).

Hiéu suat: 91%

Tinh chit vat 1y: Diém nong chay: 142 dén 143°C
Vi du diéu ché 5-2

Diéu ché este ciia metyl voi axit 6-(hydroxymetyl)-2-[1-metyl-5-(triflometylthio)

benzimidazol-2-yl]pyridin-3-cacboxylic

[Cong thitc hda hoc 47]

MCOZC MeOzC

\ \
TN — OO

N N

Me CO,Me Me OH

B6 sung Red-Al (nhan hiéu da duoc dang ky) (1,7 mL, 5,88 mmol, dung dich
toluen 3,5 M) ¢ 0°C vao dung dich toluen (23 mL) cua este cua metyl véi axit
6-[1—metyl-5-(triﬂometylthio)benzimidazol-2-y1]pyridin-2,S-dicacboxylic (1,0 g, 2,35
mmol), va hdn hop dugc khudy trong 15 phut. Sau khi két thuc phan ung, bd sung
dung dich nugc kali natri tartrat bdo hoa, va hdn hop duge khudy trong 30 phut. Thuc
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hién qua trinh chiét xuét etyl axetat, va 16p hiru co dugc lam kho qua magie sulfat
khan va sau d6 dugc cd dic trong moi truong chan khong. Phan con sét lai dugc tinh
ché bang sic ky cot silica gel dé cho ra este cua metyl véi axit
6-(hydroxymetyl)-2-[1-metyl-5 -(triflometylthio)benzimidazol-2-yl]pyridin-3-cacboxyl
ic (290 mg, 0,73 mmol).

Hiéu suit: 31%

Vi du diéu ché 5-3

Didu ché este cia metyl v6i axit 6-formyl-2-[1-metyl-5-(triflometylthio)
benzimidazol-2-yl]pyridin-3-cacboxylic

[Cong thirc hoa hoc 48]

MeO,C MeO,C
F;CS N — F;CS N —
\ \
T — 00
N N / N N /
\ \ —
Me OH Me O

B6 sung mangan(IV) dioxit (2,0 g, 23 mmol) vao dung dich cloroform (5 mL)
cia este cua metyl voi axit 6-(hydroxymetyl)-2-[ 1-metyl-5-(triflometylthio)
benzimidazol-2-yl]pyridin-3-cacboxylic (204 mg, 0,51 mmol), va hén hop dugc gia
nhiét dudi didu kién hdi lwu trong 3 gid. Sau khi két thiic phan Gng, thuc hién qua trinh
loc Xelit va c¢6 dic trong chan khong. Phan con sot lai dwoc tinh ché bang sic ky cot
silica gel dé cho ra este cua metyl voi axit 6-formyl-2-[1-metyl-5-(triflometylthio)

benzimidazol-2-yl]pyridin-3-cacboxylic (193 mg, 0,48 mmol).
Hiéu suat: 94%

Tinh chét vat Ij: "H-NMR(CDCL): 10,16 (s, 1H), 8,36 (d, 1H), 8,14 (s, 1H), 8,13 (d,
1H), 7,66 (dd, 1), 7,52 (d, 1H), 4,08 (s, 3H), 3,85 (s, 3H)

Vi du diéu ché 5-4

Didu ché este cia metyl v&i o axit 6-[(E)-etoxyiminometyl]-2-[1-metyl-5-

(triflometylthio)benzimidazol-2-yl]pyridin-3-cacboxylic (Hop chét sb 2-82)

[Cong thirc hoa hoc 49]
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MeO,C

MeO,C F,CS N 2
OV — A

\

N N4 N N {

\ — Me =N

o
Me OEt

Bb sung O-etylhydroxylamin hydroclorua (0,032 g, 0,33 mmol) va pyridin (0,026
mL, 0,33 mmol) vao dung dich cloroform (1,0 mL) cua este cua metyl voi axit
6-formyl-2-[1-metyl-5 -(triflometylthio)benzimidazol-2-yl]pyridin-3-cacboxylic (0,10
g, 0,25 mmol), va hdn hop duge khudy qua dém. Sau khi két thuc phan tng, bd sung
nude, va thuc hién qué trinh chiét xuét cloroform. Lép hitu co duge lam khd qua
magie sulfat khan va sau d6 dugc ¢ ddc trong mdi truong chéan khong. Phin con sét
lai dugc tinh ché bing sic ky cot silica gel dé cho ra este cua metyl véi axit
6-[(E)-etoxyiminometyl]-2-[1-metyl—S-(triﬂometylthio)benzimidazol-Z-yl]pyridin—3-ca
cboxylic (0,10 g, 0,23 mmol).

Hiéu suét: 91%

Tinh chét vat Iy: 'H-NMR(CDCls): 8,24 (d, 1H), 8,20 (s, 1H), 8,12(d,1H), 8,07(d,1H),
7,63(dd,1H), 7,47(d,1H), 4,32(q,2H), 3,91(s,3H), 3,79(s,3H), 1,37(t.3H)

Vi du diéu ché 5-5

Diéu ché axit 6-[(E)-etoxyiminometyl]-Z-[l-metyl-5-(triﬂometylthio)benzimidazol
2-yl]pyridin-3-cacboxylic (Hop chat s 2-81)

[Cong thitc hda hoc 50]

MeO,C HO,C
Fscs@EN . Fscs@EN .
\ \
\ o \
1\{ N 7 1‘{ N %
Me _N\ Me —N\
OEt OEt

B6 sung dung dich nuéc liti hydroxit 4 M (35 uL, 0,14 mmol) vao dung dich
etanol (I mL) cua este cia metyl v6i axit 6-[(E)-etoxyiminometyl]-2-[ 1-metyl
-5-(triflometylthio)benzimidazol-2-yl]pyridin-3-cacboxylic (40,9 mg, 0,093 mmol), va
hén hop duogc khudy trong 2 gid. Sau khi két thuc phan ung, bd sung axit clohydric 2
M, va hdn hgp dugc 1am khd trong moi truong chan khong. B6 sung nudc vao phan
con sot lai, va chat rin sinh ra dugc thu béng qua trinh loc dé cho ra axit
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6-[(E)-etoxyiminometyl]-2-[1-metyl-S-(triﬂometylthio)benzimidazol-2-yl]pyridin-3-ca
cboxylic (18,4 mg, 0,043 mmol).

Hiéu suét: 46%
Tinh chét vat 1y: Diém nong chay: 195 dén 196°C
Vi du diéu ché 5-6

Diéu ché este cua etyl véi axit 6-[(E)-etoxyiminometyl]-2-[ 1-metyl-5-(triflometylthio)
benzimidazol-2-yl]pyridin-3-cacboxylic (Hop chét s6 2-83)

[Cong thirc hoa hoc 51]

HO,C

F;CS N — F3CS
\
T~y — KL
N N \
Me _N\
OEt

B6 sung N,N-dimetylformamit (1 uL, 0,007 mmol) va oxalyl clorua (9 uL, 0,10
mmol) & nhiét dd phong vao dung dich tetrahydrofuran (1 mL) cua axit
6-[(E)-etoxyiminometyl]-2-[1-metyl-5 -(triflometylthio)benzimidazol-2-yl]pyridin-3-ca
cboxylic (30 mg, 0,07 mmol), va hdn hop duge khudy trong mot gio. B6 sung etanol
(1 mL) va trietylamin (1 mL), va hdn hop dugc khudy trong 30 phut. Hon hop phéan
tmg dugc co dac trong moi truong chan khong, va phﬁn con sét lai dugce tinh ché béng
sic ky cot silica gel dé cho ra este cuia etyl véi axit 6-[(E)-etoxyiminometyl]
-2—[1-metyl-5-(triﬂometylthio)benzimidazol-2-yl]pyridin-3-cacboxylic (15,8 mg,
0,035 mmol).

Hi¢u suét: 49%

Tinh chét vat ly: "H-NMR(CDCls): 8,28 (d, 1H), 8,21 (s, 1H), 8,12(d,1H), 8,08(d,1H),
7,63(dd,1H), 7,47(d,1H), 4,33(q,2H), 4,20(q,2H), 3.87(s,3H), 1.37(t,3H), 1,02(t,3H)
Vi du diéu ché 5-7

Diéu ché

6-[(E)-etoxyiminometyl]-N,N-dimetyl-2-[ 1-metyl-5 -(triflometylthio)benzimidazol-2-y
1]pyridin-3-cacboxamit (Hop chét sb 2-95)

[Cong thitc hda hoc 52]
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B6 sung N,N-dimetylformamit (5 puL, 0,012 mmol) va oxalyl clorua (15 pL, 0,18
mmol) & nhiét do phong vao dung dich tetrahydrofuran (1 mL) cua axit
6-[(E)-etoxyiminometyl]-2-[1-metyl-5 ~(triflometylthio)benzimidazol-2-yl]pyridin-3-ca
cboxylic (50 mg, 0,12 mmol), va hdn hop duoc khudy trong mot gio. B6 sung dung
dich nuéc metylamin 50% (1 mL), va hén hop dugc khudy trong 30 pht. Hon hop
phan tmg dugc cd ddc trong moi truong chan khong, va phan con sét lai dugce tinh ché
bing sic ky cot silica gel dé cho ra 6-[(E)-etoxyiminometyl]-N.N-dimetyl-2-[1-
metyl-5-(triflometylthio)benzimidazol-Z-yl]pyridin-3-cacboxamit (38,6 mg, 0,085

mmol).

Hiéu suat: 73%

Tinh chét vat ly: Diém nong chay: 118 dén 119°C

Vi du diéu ché 6

Diéu ché este ctia metyl v6i axit
6-[(E)-N-etoxy-C-metyl-cacbonimidoyl]-2-[1-metyl-5-(triﬂometylthio)benzimidazol-2
-yl]pyridin-3-cacboxylic (Hop chét s6 2-105)

Vi du diéu ché 6-1

Diéu ché este cuia metyl vGi axit 6-(3-tert-butoxy-3-oxo-propanyl)-2-[ 1-metyl-5-
(triflometylthio)benzimidazol-2-yl]pyridin-3-cacboxylic

[Cong thirc hoa hoc 53]

MeO,C F3CS
N s 14
@E N

1\{ N

Me CO,Me
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B& sung tert-butyl axetat (1,9 mL, 14,1 mmol) va liti diisopropylamit (12,8 mL,
14,1 mmol, 1,1 M dung dich tetrahydrofuran) ¢ -78°C vao dung dich tetrahydrofuran
(80 mL) cua este cia metyl v&i o axit 6-[1-metyl-5-(triflometylthio)
benzimidazol-2-yl]pyridin-2,5-dicacboxylic (6,0 g, 21,6 mmol), va hén hop duoc
khudy trong mot gio. Sau khi két thuc phan mg, bd sung axit clohydric 2 M, va thuc
hién qua trinh chiét xuét etyl axetat. L6p hitu co dugce lam kho qua magie sulfat khan
va sau d6 duogc lam kho trong moi truong chén khong dé cho ra este cua metyl vdi axit
6-(3-tert-butoxy-3-oxo-propanyl)-2-[ 1-metyl-5 ~(triflometylthio)benzimidazol-2-yl]pyri

din-3-cacboxylic 1a san pham thd.
Tinh chét vat ly: Diém néng chay: 91 dén 92°C
Vi du diéu ché 6-2

Diéu ché este cuia metyl véi axit 6-axetyl-2-[ 1-metyl-5-(triflometylthio)benzimidazol

-2-yl]pyridin-3-cacboxylic

[CoOng thitc héa hoc 54]
F,CS DI:eOZC MeO,C.
@[ = F3csj©[N\ =
\
III\V[ N —_— 1\{ N /
€
o Ot-Bu Me o

g Me

Dung dich axit trifloaxetic (14 mlL) cua este cia metyl voi axit
6-(3-tert-butoxy—3-oxo-propanyl)-Z-[l-metyl-S-(triﬂometylthio)benzimidazol-2—yl]pyri
din-3-cacboxylic da thu duoc trong vi du didu ché 6-1 duoc gia nhiét dudi diéu kién
hdi luu trong 3 gio. Sau khi két thuc phan tmg, hdn hop phan ting dugc co dic trong
moi truong chan khong. B6 sung dung dich nuge natri hydro cacbonat bao hoa, va
thuc hién qua trinh chiét xuét etyl axetat. L6p hitu co dugce 1am kho qua magie sulfat
khan va sau d6 dugc cd dic trong mdi truong chan khong. Phén con sét lai duge tinh
ché bing sic ky cot silica gel dé cho ra este cia metyl v6i axit
6-axetyl—2-[l—metyl-S-(triﬂometylthio)benzimidazo1-2-yl]pyridin-3-cacboxylic (1,47 g,
3,59 mmol).

Hiéu sudt: 51% (2 budc)

Vi du diéu ché 6-3
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Didu ché este cia metyl voi axit 6-[(E)-N-etoxy-C-metyl-cacbonimidoyl]-2-[1-
metyl-S-(triﬂometylthio)benzimidazol-Z-yl]pyridin-3-cacboxylic (Hop chét s6 2-105)

[Cong thitc hdéa hoc 55]

MeO,C MeO,C
F;CS N — F;CS N
T~y — L
N W N
Me (0} Me _.N\
Me Me OEt

Bé sung O-etylhydroxylamin hydroclorua (0,023 g, 0,23 mmol) va pyridin (0,019
mL, 0,23 mmol) vao dung dich cloroform (2,0 mL) cta este cua metyl véi axit
6-axetyl-2-[1-metyl-5 -(triflometylthio)benzimidazol-2-yl]pyridin-3-cacboxylic (0,064
g, 0,16 mmol), va hén hop duoc khudy qua dém. Sau khi két thuc phan ung, bd sung
nudce, va thuc hién qué trinh chiét xuét cloroform. Lép hitu co duge lam kho qua
magie sulfat khan va sau d6 dugc cd dac trong moi truong chin khong. Phan con sét
lai dwoc tinh ché bang sic ky cot silica gel dé cho ra este cua metyl voi axit
6-[(E)-N-etoxy-C-metyl-cacbonimidoyl]-2-[1-metyl-S-(triﬂometylthi0)benzimidazol-2
-yl]pyridin-3-cacboxylic (0,047 g, 0,10 mmol).

Hiéu sut: 66%
Tinh chit vat ly: Diém nong chay: 121 dén 122°C
Vi du diéu ché 7

Diéu ché

N’-hydroxy-5-metoxycacbonyl-6-[ 1-metyl-5 ~(triflometyl)benzimidazol-2-yl]pyridin-2
-cacboxamidin (Hop chét s6 2-121) va

N’-etoxy-5-metoxycacbonyl-6-[1-metyl-5 ~(triflometyl)benzimidazol-2-yl]pyridin-2-ca
cboxamidin (Hop chit s6 2-123)

Vi du diéu ché 7-1

Diéu ché este ciia metyl véi axit

6-cacbamoyl-2-[1-metyl-5 -(triflometylthio)benzimidazol-2-yl]pyridin-3-cacboxylic

[Cong thirc hda hoc 56]
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MeOZC
et .
\©[ e
1\{ N—
Me COzMe

B6 sung amoniac 4% (9,0 mL, dung dich metanol 4%) vao este cia metyl véi axit
6—[1-metyl—5-(triﬂometylthio)benzimidazol-Z-yl]pyridin-2,5-dicacboxylic (0,79 g, 1.9
mmol), va hon hgp duge khudy & nhiét do phong qua dém. Sau khi két thuc phan tng,
bd sung nudc, va chét rén sinh ra dugc thu bang qua trinh loc dé cho ra este cuia metyl
voi  axit 6-cacbamoy1-2-[1—metyl-S-(triﬂometylthio)benzimidazol-2-yl]pyridin—3-
cacboxylic (0,58 g, 1,4 mmol).

Hiéu suét: 76%

Tinh chét vat 1y: Piém néng chay: 252 dén 253°C

Vi du diéu ché 7-2

Diéu ché este ctia metyl v6i axit

6-xyano-2-[1-metyl-5 ~(triflometylthio)benzimidazol-2-yl]pyridin-3 -cacboxylic
[Cong thirc hoa hoc 57]

MeO,C

F3CS __ MeOZC
I\VIe (0] \ N N
H,N Me

BS sung phospho oxyclorua (0,51 mL, 5,8 mmol) vao dung dich
N,N-dimetylformamit (13 mL) cla este cua metyl  voi axit
6-cacbamoyl-2-[1—metyl-S-(triﬂometylthio)benzimidazol-2-y1]pyridin-3-cacboxylic
(0,56 g, 1,4 mmol), va hén hop duge khudy & nhiét do phong trong 30 phit. Sau khi
két thiic phan tng, bd sung dung dich nuéc natri hydro cacbonat bdo hoa, va thuc hién
qué trinh chiét xudt etyl axetat. Lép hitu co duoc 1am kho qua magie sulfat khan va sau
do6 duoc 1am kho trong moi truong chan khong. Phin con sét lai duoc tinh ché bang
sic  ky coOt silica gel d8 cho ra este cua metyl VoI @ axit
6-Xyan0-2-[l-metyl-5-(triﬂometylthio)benzimidazol-2-yl]pyridin—3-cacboxylic (0,54 ¢,
1,4 mmol).
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Hiéu suat: 100%
Tinh chét vat Iy: Diém nong chay: 193 dén 194°C
Vi du diéu ché 7-3

Diéu ché
N’-hydroxy-5-metoxycacbonyl-6-[ 1-metyl-5 ~(triflometyl)benzimidazol-2-yl]pyridin-2
-cacboxamidin (Hop chét s6 2-121)

[Cong thirc hda hoc 58]

MCOZC

Me CN

LAn luot bd sung hydroxylamin hydroclorua (141 mg, 2,03 mmol) va natri axetat
(166 mg, 2,03 mmol) vao dung dich etanol (14 mL) cua este cua metyl voi axit
6-xyano-2-[ 1-metyl-5 ~(triflometylthio)benzimidazol-2-yl]pyridin-3 -cacboxylic (530
mg, 1,35 mmol), va hon hop duge gia nhiét dudi diéu kién hoi luu trong 2 gid. Sau khi
két thuc phan tmg, hon hop phan ung dugc lam kho trong moi treong chan khong. Bb
sung dung dich nude natri hydro cacbonat bao hoa, va thuc hién qué trinh chiét xuét
etyl axetat. Lép hitu co duge lam khd qua magie sulfat khan va sau d6 dugc cd dac
trong moi truong chan khong. Phén con sét lai duge tinh ché bang séc ky cot silica gel
dé cho ra N’-hydroxy-5-metoxycacbony1—6—[1-metyl-5-(triﬂometyl)benzimidazol-2-
yl]pyridin-2-cacboxamidin (529 mg, 1,24 mmol).

Hiéu sut: 92%
Tinh chét vét Iy: Diém néng chay: 199 dén 200°C
Vi du diéu ché 7-4

Diéu ché
N’-etoxy-5-metoxycacbony1—6-[1-metyl-S-(triﬂometyl)benzimidazol-2-y1]pyridin-2-ca
cboxamidin (Hop cht sb 2-123)

[Cong thirc hoa hoc 59]
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MeOZC
\
N\
NN T
Me _N\
H,N OH

Lan luot bd sung xesi cacbonat (61 mg, 0,19 mmol) va etyl iodua (15 uL, 0,19

mmol) & nhiét d6 phong vao dung dich N,N-dimetylformamit (1 mL) cua
N’-hydroxy-5-met0xycacb0nyl-6-[1-metyl-S-(triﬂometyl)benzimidazol-2-yl]pyridin-2
-cacboxamidin (40 mg, 0,094 mmol), va hén hop duge khudy & 50°C trong 2 gid. Sau
khi két thic phan Gmg, b sung dung dich nuéc amoni clorua bao hoa, va thue hién qua
trinh chiét xudt etyl axetat. L6p hiru co duoc lam kho qua magie sulfat khan va sau do
duogc co dic trong moi truong chan khong. Phan con s6t lai duoc tinh ché bang sic ky
cot silica gel dé cho ra N’-etoxy-5-metoxycacbonyl-6-[1-metyl-5-(triflometyl)
benzimidazol-2-yl]pyridin-2-cacboxamidin (38,9 mg, 0,086 mmol).

Hiéu sut: 91%

Tinh chét vt 1y: Diém nong chay: 46 dén 47°C

Vi du diéu ché 8

Diéu ché
5-clo-N’-etoxy-4-metyl-6-[1-metyl-5—(triﬂometyl)benzimidazol-2-yl]pyridin-2-cacbox
amidin (Hop chét s 3-65),
N’-etoxy—4-metyl-5-metylthio-6-[1-metyl-5-(triﬂometyl)benzimidazol-2-y1]pyridin-2-
cacboxamidin (Hop chét s6 3-68), va
N’-etoxy-4-metyl-S-metylsulfonyl-6-[1—metyl-5-(triﬂometyl)benzimidazol-2—yl]pyridi
n-2-cacboxamidin (Hop chét sb 3-70)

Vi du diéu ché 8-1

Diéu ché este ctia etyl véi axit
5-010-6—[1-metyl-S-(triﬂometyl)benzimidazol-2-y1]pyridin—2-cacboxylic

[Cong thic hda hoc 60]

265



49767 266/339

Cl
Cl
F:C
F3C N ’ N7 N
N\ - .
N N= Ne T Yok
Me Cl €

Bé sung paladi(IT) axetat (0,098 g, 0,44 mmol), 1,4-bis(diphenylphosphino)butan
(0,37 g, 0,87 mmol), va natri axetat (3,6 g, 44 mmol) vao dung dich etanol (0,15 L)
cua 2-(3,6-diclopyridin-2-yl)-1—metyl-S-(triﬂometyl)benzimidazol (15 g, 44 mmol), va
hén hop duge khudy duéi khi quyén cacbon monoxit (4 MPa) ¢ 100°C trong 2 gio.
Hdn hop phan tng duge cd dic trong moi truong chan khong. B6 sung dung dich nudc
natri hydro cacbonat bdo hoa vao phan con s6t lai, va thuc hién qué trinh chiét xuét
etyl axetat. Lop hitu co duoc rira v6i dung dich nuée natri clorua bdo hoa, dugc lam
kh6 qua magie sulfat khan, va sau d6 dugc ¢ déc trong moi truong chan khong dé cho
ra este cua etyl voi axit 5-clo-6-[ 1-metyl-5-(triflometyl)benzimidazol-2-yl]pyridin-2-

cacboxylic la san phém tho.

Vi du diéu ché 8-2

Pidu ché 5—010-6-[1-metyl-5-(triﬂometyl)benzimidazol-2—yl]pyridin-2-cacboxamit
[Cong thirc hda hoc 61]

Cl

B6 sung dung dich amoniac 4% (0,10 L) trong etanol vao este cua etyl voi axit
5-010—6-[1-metyl-S-(triﬂometyl)benzimidazol-2-yl]pyridin-Z-cacboxylic da thu duoc
trong vi du diéu ché 8-1, va hdn hop duge khudy & nhiét do phong qua dém. Sau khi
két thiic phan tmg, hon hgp phan ung duoc cd ddc trong moi treong chan khong aé
cho ra 5-010-6-[1-metyl-5-(triﬂometyl)benzimidazol-Z-yl]pyridin-2—cacboxamit 9,1 g,
26 mmol).

Hiéu suit: 59% (2 budc)

Tinh chét vat Iy: Diém néng chay: 246 dén 247°C
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Vi du diéu ché 8-3
Diéu ché 5-amino-6-[1—metyl-5-(triﬂometyl)benzimidazol—2-y1]pyridin-Z-cacboxamit
[Cong thitc hoa hoc 62]

Cl

B6 sung natri azua (2,4 g, 36 mmol) va triphenylphosphin (9,6 g, 36 mmol) vao
dung dich dimety! sulfoxit (0,12 L) cua 5-clo-6-[ 1-metyl-5-(triflometyl)benzimidazol
-2-yl]pyridin-2-cacboxamit (8,7 g, 24 mmol), va hdn hop dugc khudy & 130°C trong 2
gi0. Sau khi két thiic phan tmg, hon hop phan ting dwgc lam mat xubng nhiét 46 phong,
bd sung nuéc va metyl tert-butyl ete, va chét rén sinh ra dugc thu bang qua trinh loc.
B6 sung axit clohydric 2 M (24 mL) vao dung dich tetrahydrofuran (0,12 mL) ctua chét
rén sinh ra, va hon hop duoc khudy & 40°C trong mét gio. Sau khi két thuc phan g,
hdn hop phan tng duge cd dac trong mdi truong chan khong. B6 sung nude va metyl
tert-butyl ete, va chit rén sinh ra dugc thu bang qua trinh loc dé cho ra
5-amino-6-[1-metyl-S-(triﬂometyl)benzimidazol-2-y1]pyridin—Z-cacboxamit (5,1 g, 15

mmol).
Hiéu suit: 62%

Tinh chét vat Iy: "H-NMR(CDCls): 8,09 (s, 1H), 8,08 (d, 1H), 7.63(dd.1H), 7.54(d,1H),
7.30(br-s, 1H), 7,24(d, 1H), 6,70(br-s,2H), 5,46(br-s,1H), 4,29(s,3H)

Vi du diéu ché 8-4

Diéu ché

5-amino-4-brom-6-[ 1-metyl-5-(triflometyl)b enzimidazol-2-yl]pyridin-2-cacboxamit

[Cong thirc hoa hoc 63]

F3C N F3C
Dy . X
N=
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B6 sung N-bromsucxinimit (0,52 g, 2,9 mmol) & nhiét do phong vao dung dich
N,N-dimetylformamit (7,0 mL) cua 5-amino-6-[ 1-metyl-5-(triflometyl)benzimidazol-2
-yl]pyridin-2-cacboxamit (0,76 g, 2,3 mmol), va hén hop duoc khudy & 60°C trong
mot gid. Sau khi két thic phan tng, hon hop phan Gng dugc lam mat xubng nhiét dd
phong. B6 sung nuéc, va chit rin sinh ra dugc thu bang qua trinh loc dé cho ra
5-amino-4-brom-6-[ 1-metyl-5-(triflometyl)benzimidazol-2-yl]pyridin-2-cacboxamit 1a

san pham tho.

Tinh chét vt Iy: "H-NMR(CDCls): 8,40 (s, 1H), 8,11 (d, 1H), 7,65 (dd, 1H), 7,55 (d,
1H), 7,32 (br-s, 1H), 5,49 (br-s, 1H), 4,28 (s, 3H)

Vi du diéu ché 8-5

Diéu ché

5-amino-4-metyl-6-[1-metyl-5 ~(triflometyl)benzimidazol-2-yl]pyridin-2-cacboxamit

[Cong thitc hda hoc 64]

B6 sung séan phdm cong trimetylboroxin (1,5 g 12 mmol),
diclo[1,1’-bis(diphenylphosphino)ferroxen]paladi(I) axeton (0,18 g, 0,24 mmol), va
natri cacbonat (2,4 g, 23 mmol) vao dung dich 1,2-dimetoxyetan:nudc (2:1) (24 mL)
cua 5-amino-4-brom-6-[ 1-metyl-5-(triflometyl)benzimidazol-2-yl]pyridin-2-
cacboxamit da thu duogc trong vi du diéu ché 8-4, va hon hop dugc gia nhiét dudi diéu
kién hdi luu trong 2 gio. Sau khi két thic phan tng, bd sung nuée, va thuc hién qua
trinh chiét xuét etyl axetat. Lép hitu co duoc rira v6i dung dich nudce natri clorua bao
hoa, dugc 1am kho qua magie sulfat khan, va sau do dugc cod dic trong moi truong
chan khong. Phan con sét lai duoc tinh ché bing sic ky cot silica gel dé cho ra
5—amino-4-mety1—6-[1-metyl-S-(triﬂometyl)benzimidazol-2-yl]pyridin-2-cacboxamit
(0,78 g, 2,2 mmol).

Hiéu suit: 99% (2 budc)
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Tinh chét vat Iy: "H-NMR(CDCL): 8,09 (d, 1H), 8,02 (s, 1H), 7,62(dd,1H), 7,53(d,1H),
7.35(br-s,1H), 6,69(br-s,2H), 5,47(br-s,1H), 4,27(s,3H), 2,33(s,3H)

Vi du diéu ché 8-6

Diéu ché

5-clo-4-metyl-6-[1-metyl-5 -(triflometyl)benzimidazol-2-yl]pyridin-2-cacboxamit

[Cong thirc héa hoc 65]

HzN Me
F3C N F3C
oy . O
N N= \
Me NH2
0}

B6 sung dong(I) clorua (0,31 g, 2,3 mmol) va tert-butyl nitrit (0,27 mL, 2,3

mmol) & nhiét do phong vao axetonitril dung dich (11 mL) cua
5-amino-4—metyl-6-[1-metyl-5-(triﬂometyl)benzimidazol—2-yl]pyridin-2-cacb0xamit

(0,40 g, 1,1 mmol), va hdn hop duogc khudy & 60°C trong mot gio. Sau khi két thuc
phan tmg, hon hop phan tng dugce lam mat xudng nhiét do phong. Bé sung dung dich
nudc amoniac, va thuc hién qua trinh chiét xut etyl axetat. Lop hitu co dugc rira véi
dung dich nudc natri clorua bao hoa, dugc 1am khé qua magie sulfat khan, va sau do
dugc cd dic trong mdi truong chan khong dé cho ra 5-clo-4-metyl-6-[1-metyl-

5-(triflometyl)benzimidazol-2-yl]pyridin-2-cacboxamit la san pham thd.

Tinh chét vat Iy: "H-NMR(CDCL): 8,28 (s, 1H), 8,17 (d, 1H), 7.66 (dd, 1H), 7,56 (d,
1H), 5,57 (br-s, 2H), 3,81 (s, 3H), 2,17 (s, 3H)[0009]

Vi du diéu ché 8-7

Diéu ché

5-clo—4-metyl-6-[1-metyl-S-(triﬂometyl)benzirnidazol-2-y1]pyridin-2-cacbonitril

[Cong thirc hoa hoc 66]
Cl.  Me Cl.  Me
F3C N F3C N
: j@( NI/ ’ \@E NI/ZA
_—
N N= N N=
Me NH, Me AN
o N
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B& sung phospho oxyclorua (0,56 mL, 4,6 mmol) & nhiét do phong vao dung dich
N,N-dimetylformamit (11 mL) cua 5-clo-4-metyl-6-[ 1-metyl-5-(triflometyl)
benzimidazol-2-yl]pyridin-2-cacboxamit da thu dugc trong vi du diéu ché 8-6, va hon
hop duoc khudy & 60°C trong 30 phut. Sau khi két thuc phan tmg, bd sung dung dich
nudce natri hydro cacbonat bdo hoa, va thuc hién qua trinh chiét xuét etyl axetat. L6p
hitu co duge rira v6i dung dich nudce natri clorua bdo hoa, duge lam kho qua magie
sulfat khan, va sau d6 duogc co dic trong mdi truong chén khong. Phan con sét lai
duwoc tinh ché bing sic ky cot silica gel dé cho ra 5-clo-4-metyl-6-[1-metyl-5-
(triflometyl)benzimidazol-2-yl]pyridin-2-cacbonitril (0,30 g, 0,84 mmol).

Hiéu suét: 74% (hai budc)

Tinh chit vat Iy: '"H-NMR(CDCl): 8,16 (s, 1H), 7,73 (d, 1H), 7,65 (dd, 1H), 7,55 (d,
1H), 3,88 (s, 3H), 2,61 (s, 3H)

Vi du diéu ché 8-8

Diéu ché

5 -clo—N’-etoxy-4—metyl-6-[1-metyl-5-(triﬂometyl)benzimidazol-2-y1]pyridin-2-cacbox
amidin (Hop chét s6 3-65)

[Cong thic hda hoc 67]

Bb sung natri metoxit (0,17 mL, 0,84 mmol, 5 M dung dich metanol) ¢ nhiét do
phong vao dung dich metanol (8,0 mL) cua 5-clo-4-metyl-6-[ 1-metyl-5-(triflometyl)
benzimidazol-2-yl]pyridin-2-cacbonitril (0,30 g, 0,84 mmol), va hon hop duge khudy
trong mot gio. Sau khi xdc nhén sy bién mét cia hop chat khoi dau, bd sung
O-etylhydroxylamin hydroclorua (0,12 g, 1,3 mmol), va hdn hop duoc khudy trong
mot gio. Sau khi két thuc phan tng, hdn hop phan ing dugc co ddc trong moi trudong
chan khong. B6 sung dung dich nudc natri hydro cacbonat béo hoa vao phan con st
lai, va thuc hién qua trinh chiét xuét etyl axetat. Lop hitu co duge rira v6i dung dich

nude natri clorua bao hoa, dugc lam khod qua magie sulfat khan, va sau do duoc ¢o dac
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trong moi truong chin khong. Phan con s6t lai dugc tinh ché bang sic ky cot silica gel
d cho ra 5-clo-N’-etoxy-4-metyl-6-[1-metyl-5-(triﬂometyl)benzimidazol-2-yl]
pyridin-2-cacboxamidin (0,32 g, 0,77 mmol).

Hiéu suét: 92%
Tinh chét vét Iy: Diém nong chay: 144 dén 145°C
Vi du diéu ché 8-9

Didu ché
N’-etoxy-4-metyl-5-metylthio-6-[ 1-metyl-5 -(triflometyl)benzimidazol-2-yl|pyridin-2-
cacboxamidin (Hop chét 56 3-68)

[Cong thirc héa hoc 68]

MeS Me

B6 sung natri thiometoxit (0,048 g, 0,68 mmol) & nhiét dd phong vao dung dich
N,N-dimetylformamit (3,0 mL) cta 5-clo-N’-etoxy-4-metyl-6-[ 1-metyl-5-(triflometyl)
benzimidazol-2-yl]pyridin-2-cacboxamidin (0,15 g, 0,34 mmol), va hén hop duge
khudy trong mot gid. Sau khi két thuc phéan tng, bd sung dung dich nuéc amoni clorua
bdo hoa, va thuc hién qué trinh chiét xuét etyl axetat. L6p hitu co duge rira voi dung
dich nudc natri clorua bdo hoa, dugc 1am kho qua magie sulfat khan, va sau do duoc
co dic trong mdi truong chan khong. Phén con sot lai duge tinh ché bang sic ky cot
silica gel dé cho ra N’-etoxy-4-metyl-5-metylthi0-6-[1-metyl-S-(triﬂometyl)
benzimidazol-2-yl]pyridin-2-cacboxamidin (0,13 g, 0,30 mmol, 90%).

Hiéu suit: 90%

Tinh chit vat 1j: "H-NMR(CDCL): 8,13 (s, 1H), 8,02 (d, 1H), 7,62(dd.1H), 7,52(d.1H),
5.45(s,2H), 4,20(q,2H), 3,72(s,3H), 2,66(s.3H), 2,18(s,3H), 1,36(t,3H)

Vi du diéu ché 8-10
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Piéu ché
N’—etoxy-4-metyl-5-metylsulfonyl—6-[1-metyl-S-(triﬂometyl)benzimidazol-2-y1]pyridi
n-2-cacboxamidin (Hop chit 56 3-70)

[Cong thirc héa hoc 69]

B6 sung axit m-clopeoxybenzoic (0,18 g, 0,68 mmol) ¢ nhiét d6 phong vao dung
dich etyl axetat (3,0 mL) cia N’-etoxy-4-metyl-5-metylthio-6-[ 1-metyl-5-(triflometyl)
benzimidazol-2-yl]pyridin-2-cacboxamidin (0,12 g, 0,27 mmol), va hén hop duoc
khudy trong 2 gid. Sau khi két thic phan mg, bd sung dung dich nuéc natri hydro
cacbonat bdo hoa va dung dich nudc natri thiosulfat bao hoa, va thuc hién qué trinh
chiét xuét etyl axetat. Lép hitu co duoc rira v6i dung dich nude natri clorua bao hoa,
duoc lam khod qua magie sulfat khan, va sau d6 duge c6 dac trong moi truong chan
khong. Phin con s6t lai duge tinh ché bing sic ky cot silica gel dé cho ra
N’-etoxy—4-metyl—S-metylsulfony1-6-[1-metyl-S-(triﬂometyl)benzimidazol-2-yl]pyridi
n-2-cacboxamidin (0,090 g, 0,19 mmol).

Hiéu suat: 72%

Tinh chit vat Iy: Diém nong chay: 246 dén 247°C

Vi du diéu ché 9

Diéu ché
6—[(E)-N-etoxy-C-metyl-cacbonimidoyl]-5-mety1-2-[1-metyl-S—(triﬂometylthio)benzi
midazol-2-yl]pyridin-3-cacboxylic este ctia etyl voi axit (Hop chét s6 3-91)

Vi du didu ché 9-1

Diéu ché este clia etyl véi axit
6-[1—metyl-5-(triﬂometylthio)benzimidazol-2-yl]pyridin-2,5-dicacboxylic

[Cong thirc héa hoc 70]
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F;CS \©iN\ 7\ F;CS \@[
N Ns

Nhu duge mo ta trong Vi du diéu ché 5-1 ngoai trir viéc sit dung etanol thay cho

metanol, thu duge 6-[1-metyl-5-(triflometylthio)benzimidazol-2-yl]pyridin-2,5-

dicacboxylic este cua etyl véi axit.
Tinh chét vat 1y: Piém néng chay: 127 dén 128°C
Vi du diéu ché 9-2

Pidu ché axit 5-et0xycacb0nyl-6-[1-metyl-5-(triﬂometylthio)benzimidazol-z-yl]
pyridin-2-cacboxylic

[Céng thire hda hoc 71]

OEt
F3CS N
S8
N
Me OEt
(0}

Hoa tan este cua etyl véi axit 6-[1-Metyl-5-(triflometylthio)
benzimidazol-2-yl]pyridin-2,5-dicacboxylic (9,2 g, 20 mmol) trong tetrahydrofuran
(40 mL) va etanol (20 mL). B6 sung liti hydroxit monohydrat (0,85 g, 20 mmol), va
hdn hop duge khudy trong 3 gio. Sau khi két thuc phan ung, bd sung nudce, va metyl
tert-butyl ete thuc hién qua trinh chiét xuét. B6 sung axit clohydric 2 M vao 16p nudc
dé diéu chinh pH dén 1, va thuc hién qua trinh chiét xuét etyl axetat. Lop hitu co dugce
rira v6i nudce, duoc 1am khé qua natri sulfat khan, va duge loc qua nut bong. Dung moi
dugc lam bay hoi di trong mdi truong chan khong dé cho ra axit
5-et0xycacbonyl-6-[1-metyl-S-(triﬂometylthio)benzimidazol-2-yl]pyridin-2-cacboxyli

¢ 12 san pham thd.

Tinh chét vat Iy: "H-NMR(CDCL): 8,42 (d, 1H), 8,29 (d, 1H), 8,16 (d, 1H), 7,66 (dd,
1H), 7,19 (d, 1H), 4,24 (g, 2H), 3,49 (s, 3H), 1,11 (t, 3H)

Vi du diéu ché 9-3
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Diéu ché este cua etyl voi axit 6-amino-2-[ 1-metyl-5-(triflometylthio)benzimidazol-2-

yl]pyridin-3-cacboxylic

[Cong thirc hda hoc 72]

OEt

Hoa tan axit 5-etoxycacbonyl-6-[1-metyl—S-(triﬂometylthio)benzimidazol-2-y1]
pyridin-2-cacboxylic da thu dugc trong vi du diéu ché 9-2 trong tert-butanol (40 mL).
B6 sung trietylamin (3,9 mL, 28 mmol) va amit cua axit diphenylphosphoric (4,8 mL,
22 mmol), va hdn hop duoc gia nhiét duéi diéu kién hoi lwu trong 2 gid. Sau khi két
thic phan ng, hon hgp phan ung dugc lam mat xubng nhiét do phong, va dung mdi
dugc lam bay hoi di trong mdi truong chén khong. B6 sung dung dich nudc natri
hydro cacbonat bdo hoa, va thuc hién qué trinh chiét xuét etyl axetat. Lop hitu co duge
rira v6i nuée, duoc lam kho qua natri sulfat khan, va duoc loc qua nut bong. Dung mdi
duoc 1am bay hoi di trong mdi truong chan khong. Hoa tan phan con sot lai trong
cloroform (20 mL) va axit trifloaxetic (10 mL), va hon hop duge khudy & nhiét do
phong trong 6 gio. Sau khi két thic phan tng, dung mdi duoc lam bay hoi di trong
moi truong chan khong. B sung nude, va thuc hién qua trinh chiét xuét etyl axetat.
Lép hitu co duge rita v6i dung dich muréce natri hydro cacbonat bao hoa, dugc lam kho
qua natri sulfat khan, va dugc loc qua nut bong. Dung moi dugce lam bay hoi di trong
moi  truong chan  khong d <cho ra este cua etyl véi @ axit
6-amino-2-[l-metyl-5—(triﬂometylthio)benzimidazol-2—y1]pyridin-3-cacboxylic la san
pham tho.

Vi du didu ché 9-4

Diéu ché este cta etyl voi axit

6-amino-5-iod-2-[1-metyl-5-(triﬂometylthio)benzimidazol-2-yl]pyridin—3-cacboxylic

[Cong thirc hda hoc 73]
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OEt

F3CS N F3CS
oD O
N N= {

\
Me 2

Hoa tan este cia etyl v6i axit 6-amino-2-[1-metyl-5-(triflometylthio)
benzimidazol-2-yl]pyridin-3-cacboxylic di thu dugc trong vi du didu ché 9-3 trong
axit axetic (60 mL). B6 sung 1,3-Diiod-5,5-dimetylhydantoin (3,8 g, 10 mmol), va hon
hop dwoe khudy & 90°C trong 2 gid. Sau khi két thic phan tng, hon hop phan tng
duoc lam mat xubng nhiét do phong, va dung moéi dugc lam bay hoi di trong moi
truong chan khong. B sung nuéc, va thuc hién qua trinh chiét xuét etyl axetat. Lop
hitu co duge rira v6i dung dich nude natri hydro cacbonat bdo hoa, duogc lam kho qua
natri sulfat khan, va duoc loc qua nut bong. Dung mdi dugc lam bay hoi di trong moi
truong chan khong. Hoa tan phin con soét lai trong etyl axetat (50 mL) va
tetrahydrofuran (10 mL). B6 sung dung dich nudce natri thiosulfat bao hoa (30 mL) va
dung dich nuéc natri hydro cacbonat bao hoa (30 mL), va hdn hop duoc khudy trong
vai gio. Thyc hién qué trinh chiét xudt etyl axetat, va 16p hitu co dugc rira v6i nude,
duoc 1am kho qua natri sulfat khan, va dugc loc qua nut béng. Dung moi dugc lam bay
hoi di trong mdi truong chan khong, va phan con s6t lai duge tinh ché bang sic ky cot
silica gel dé cho ra este cta etyl véi axit 6-amino-5-iod-2-[1-metyl-5-(triflometylthio)

benzimidazol-2-yl]pyridin-3-cacboxylic (2,5 g, 4,9 mmol).
Hiéu suét: 24% (4 budc)

Tinh chit vat 1y: Diém nong chay: 168 dén 171°C

Vi du diéu ché 9-5

Pidu ché este cua etyl voi axit 6-amino-3-metyl-2-[1-metyl-5-(triflometylthio)
benzimidazol-2-yl]pyridin-3-cacboxylic

[Cong thirc hda hoc 74]
OEt OEt
F;CS N F5CS N
\C[ \ / \ _ 3 @i A\ / \ Me
N N= N N
Me Me NH2
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B6 sung san phdm cong trimetylboroxin (241 mg, 1.7 mmol),
diclo[1,1°-bis(diphenylphosphino)ferroxen]paladi(Il) axeton (44 mg, 0,058 mmol), va
xesi cacbonat (749 mg, 2,3 mmol) vao dung dich 1,2-dimetoxyetan:nuge (4:1) (5,0
ml) cua este cia etyl véi axit 6-amino-5-iod-2-[1-metyl-5-(triflometylthio)
benzimidazol-2-yl]pyridin-3-cacboxylic (300 mg, 0,58 mmol), va hén hop duoc gia
nhiét du6i didu kién hdi Iuu trong 2 gid. Sau khi két thuc phan ung, Thuc hién qua
trinh loc Xelit va c6 dac trong chan khong. Phan con s6t lai duge tinh ché bang sic ky
cot silica gel @& cho ra este cua etyl véi axit 6-amino-5-metyl-2-[ 1-metyl-5-

(triflometylthio)benzimidazol-2-yl]pyridin-3-cacboxylic (235 mg, 0,57 mmol).

Hi¢u sut: 99%

Tinh chét vat Iy: Diém nong chay: 154 dén 156°C

Vi du diéu ché 9-6

Diéu ché este clia etyl véi axit

6-brom-5-metyl-2-[ 1-metyl-5 -(triflometylthio)benzimidazol-2-yl]pyridin-3-cacboxylic
[Cong thirc hoda hoc 75]

OEt Et

o)
o 0
F5CS N F3CS N
T — "~
N N= N=
Me NH, B

r

Z,Z

e

Hoa tan este cia etyl voi axit 6-amino-5-metyl-2-[ 1-metyl-5-(triflometylthio)
benzimidazol-2-yl]pyridin-3-cacboxylic (235 mg, 0,57 mmol) trong tetrahydrofuran
(3,0 mL). B6 sung dong(II) bromua (192 mg, 0,86 mmol) va tert-butyl nitrit (136 mL,
1.2 mmol), va hdn hop dwoc khudy & 60°C trong mot gid. Sau khi két thic phan tng,
hdn hop phéan tmg dugc loc qua Xelit. Bé sung nudc, va thuc hién qué trinh chiét xuét
etyl axetat. Lép hitu co dugc rira voi nude, duge lam kho qua natri sulfat khan, va
duge loc qua nit bong. Dung méi dugce lam bay hoi di trong moi truong chan khong.
Phan con sét lai duoc tinh ché bang sic ky cot silica gel dé cho ra este ctia etyl voi axit
6-brom-5-metyl-2-[1-metyl-5 -(triflometylthio)benzimidazol-2-yl]pyridin-3-cacboxylic
(148 mg, 0,31 mmol).

Hiéu suat: 55%
276



49767 277/339

Tinh chét vat 1y: Diém nong chay: 154 dén 157°C
Vi du diéu ché 9-7

Diéu ché este cua etyl véi axit 6-axetyl-5-metyl-2-[ 1-metyl-5-(triflometylthio)
benzimidazol-2-yl]pyridin-3-cacboxylic

[Cong thirc hoa hoc 76]

F3CS. :

Hoa tan este cua etyl véi axit 6-brom-5-metyl-2-[ 1-metyl-5-(triflometylthio)

OEt

=2 2

€

benzimidazol-2-yl]pyridin-3-cacboxylic (118 mg, 0,25 mmol) trong 1,2-dimetoxyetan
(1,5 mL). BS sung tributyl(1-etoxyvinyl)stannan (0,17 mL, 0,50 mmol) va
tetrakis(triphenylphosphin)paladi(0) (29 mg, 0,025 mmol), va hdn hop duoc gia nhiét
duéi didu kién hdi luu trong 3 gio. Sau khi lam mat xubng nhiét do phong, bd sung
axit clohydric 2 M (2mL), va hon hop duoc khudy trong 2 gi¢. Sau khi két thuc phan
ing, thuc hién qué trinh chiét xudt etyl axetat. Lop hitu co dugc ria véi nudc, dugc
lam kho qua natri sulfat khan, va dugc loc qua nut bong. Dung moi dugc lam bay hoi
di trong moi truong chan khong. Phan con sot lai duge tinh ché bang sic ky cdt silica
gel dé cho ra este cua etyl véi axit 6-axetyl-5-metyl-2-[1-metyl-5-(triflometylthio)
benzimidazol-2-yl]pyridin-3-cacboxylic (35 mg, 0,08 mmol).

Hiéu suit: 32%
Tinh chét vat ly: Diém nong chay: 85 dén 88°C
Vi du diéu ché 9-8

Diéu ché este ctia etyl v6i axit
6-[(E)-N-etoxy-C-metyl-cacbonimidoyl]-5-mety1-2-[1-metyl-S-(triﬂometylthio)benzi
midazol-2-yl]pyridin-3-cacboxylic (Hop chét s6 3-91)

[Cong thitc héa hoc 77]
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este cua etyl voi o axit 6-axetyl-5-metyl-2-[ 1-metyl-5-(triflometylthio)
benzimidazol-2-yl]pyridin-3-cacboxylic (25 mg, 0,057 mmol) was hoa tand in pyridin
(1,0 mL). B6 sung O-etylhydroxylamin hydroclorua (28 mg, 0,29 mmol), va hdn hop
duoc khudy & nhiét do phong trong 2 gio. Sau khi két thuc phan tng, dung mdi duoc
Jam bay hoi di trong méi truong chén khong. B sung dung dich nudc natri hydro
cacbonat bdo hoa, va thuc hién qua trinh chiét xuét etyl axetat. Lop hitu co dugc ria
v6i nuée, duoc 1am khod qua natri sulfat khan, va dugc loc qua nut bong. Dung moi
duoc 1am bay hoi di trong méi truong chan khong. Phan con sét lai dugc tinh ché bang
sic ky cot silica gel dé cho ra este cua etyl v6i axit 6-[(E)-N-etoxy-C-metyl-
cacbonimidoyl]-5-mety1—2-[1-metyl-5-(triﬂometylthio)benzimidazol-2-yl]pyridin—3-ca
cboxylic (7,4 mg, 0,015 mmol).

Hiéu suét: 27%
Tinh chét vat ly: Chi sb khuc xa: 1,3386 (22,2°C)
Vi du diéu ché 10

Piéu ché
1-{6-[5-(diflometyl)-1-metylbenzimidazol-2-y1]-5 -(metylsulfonimidoyl)pyridin-2-yl}-
N-etoxy-etanimin (Hop chét sb 3-50)

[Cong thirc hoa hoc 78]
MeS HN\\S,Me
HFZCC[N\ = HF,C N0 H=
N\ R N
N N { \©iN N4
Me =N \
Me \OEt Me —N\

Me OEt

B sung amoni cacbonat (0,11 g, 1,10 mmol) va bisaxetoxyiodbenzen (0,38 g,
1,70 mmol) & nhiét do phong vao dung dich metanol (5,1 mL) cua
1-{6-[5-(diflometyl)-1-metylbenzimidazol-2-y1]-5 -metylthiopyridin-2-yl}-N-etoxy-eta
nimin (0,20 g, 0,51 mmol), va hdn hop duge khuéy & nhiét do phong trong mot gio.
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Sau khi két thuc phan tmg, hdn hop phan ung dugc cd déc trong moi truong chan
khong, va phan con sot lai dugc tinh ché bang sic ky cot silica gel dé cho ra
1-{6-[5-(diflometyl)-1-metylbenzimidazol-2-yl]-5 -(metylsulfonimidoyl)pyridin-2-yl}-
N-etoxy-etanimin (0,25 g, 0,60 mmol).

Hiéu suat: 100%
Tinh chét vat 1y: Piém néng chay: 100 dén 101°C
Vi du diéu ché 11

Diéu ché
(2)-N’-etoxy-3-(1-metyl-5 ~(triflometyl)-1H-benzo[d]imidazol-2-y1)-4-(N -metylsulfam
oyl)benzimidamit (Hop chét s 4-46)

Vi du diéu ché 11-1

Pidu ché 2-(2-flo-5-iodphenyl)-1-metyl-5-(triflometyl)-1H-benzo[ d]imidazol

[Cong thitc hdoa hoc 79]
F F
F;C NH, o) F3C\©iN
oy —
NH | HO N
I\]/le 1 Me I

BS sung  2-amino-1-metylamino-4-trifiobenzen (3.6 g, 19 mmol),
1-(3-dimetylaminopropyl)-3-etylcacbodiimit 4,0 g, 21 mmol), va
N,N-dimetyl-4-aminopyridin (2,3 g, 19 mmol) & nhiét d6 phong vao dung dich pyridin
(45 mL) cua axit 2-flo-5-iodbenzoic (5,0 g, 19 mmol), va hdn hop duge khudy & nhiét
dod phong qua dém. Sau khi két thuc phan tmg, hdn hop phan ung dugc cd déc trong
moi truong chan khong. B6 sung axit clohydric 0,5 N vao phan con sot lai, va thuc
hién qua trinh chiét xuét etyl axetat. Lop hitu co duoc 1am khd qua magie sulfat khan
va sau d6 duoc cd dic trong moi truong chan khong. Bé sung axit axetic (40 mL) vao
phan con sét lai, va hén hop duge khudy & 120°C trong 2 gio. Sau khi két thiic phan
tmg, hdn hop phéan ung duge cd dac trong moi truong chan khong. B sung dung dich
nude natri hydro cacbonat bdo hoa vao phan con sot lai, va thyc hién qua trinh chiét
xuét etyl axetat. Lép hitu co duge lam kho qua magie sulfat khan va sau do duoc cd

dic trong moi truong chan khong. Phin con s6t lai dugc tinh ché bang sdc ky cot silica
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gel dé cho ra 2-(2-flo-5-iodphenyl)-1-metyl-5-(triflometyl)- 1H-benzo[d]imidazol (4.1
g, 7,1 mmol).

Hiéu suat: 37%

Tinh chét vat ly: "H-NMR (CDCls): 8,05 (dd, 1H), 7,81 (m, 1H), 7,61 (d, 1H), 7,30 (d,
1H), 7,18 (dd, 1H), 7,00 (dd, 1H), 2,51 (s, 3H)

Vi du diéu ché 11-2

Diéu ché

2-(2-((4-(tert-butyl)benzyl)thio)-5-iodphenyl)-1 -metyl-5-(triflometyl)-1H-benzo[d]imi
dazol

[Cong thirc hoa hoc 80]

: Me
F;C N s S Ml\e/le
\©i > —_— F3C N
N N
Me 1 \©iN
l\\’le 1
B& sung 4-(tert-butyl)benzylthiol (0,63 mL, 3,4 mmol) va xesi cacbonat (1,3 g,
4,0 mmol) & nhiét d6 phong vao dung dich N,N-dimetylaxetamit (10 mL) cuia
2-(2-flo-5-iodphenyl)-1-metyl-5-(triflometyl)- 1H-benzo[d]imidazol (1,2 g, 2,9 mmol),
va hon hop duge khudy & 80°C trong 3 gi¢. Sau khi két thuc phan mg, bd sung dung
dich nudc amoni clorua bdo hoa, va thyc hién qua trinh chiét xuét etyl axetat. Lop hitu
co duoc 1am khé qua magie sulfat khan va sau do dugc ¢ dic trong moi truong chan
khong. Phan con sét lai dugce tinh ché bang sic ky cot silica gel dé cho ra
2-(2-((4-(tert-butyl)benzyl)thio)-5-iodphenyl)-1 -metyl-5-(triflometyl)-1H-benzo[d]imi
dazol (1,1 g, 1,8 mmol).

Hiéu suit: 64%

Tinh chét vét Iy: "H-NMR (CDCls): 8,10 (d, 1H), 7,79 (d, 1H), 7.74 (dd,1H), 7,60
(dd,1H), 7,46 (dd, 1H), 7.24 (d, 2H), 7,17 (dd, 1H), 7,10 (d, 2H), 3.98 (s, 2H), 3,61 (s,
3H), 1,27 (s, 9H)

Vi du diéu ché 11-3
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Piéu ché
2-((4-(tert-butyl)benzyl)thio)-3-(1 -metyl-5-(triflometyl)-1H-benzo[d] imidazol-2-yl)be

nzonitril

[Cong thirc hoa hoc 81]

Me Me
A Yav A Ya
Me Me

B6 sung kém xyanua (0,45 g, 3,8 mmol), tetrakis(triphenylphosphin)paladi(0)
(0,66 g, 0,57 mmol), va trietylamin (0,53 mL, 3,8 mmol) & nhiét d¢ phong vao dung
dich N,N-dimetylaxetamit (6,3 mL) cua 2-(2-((4-(tert-butyl)benzyl)thio)-5-iodphenyl)
-l-metyl-S-(triﬂc;metyl)—lH-benzo[d]imidazol (1,1 g, 1,9 mmol), va hdn hop duge
khudy va dugc gia nhiét dudi diéu kién hoi luu trong 3 gio. Sau khi két thuc phan tng,
bd sung nudc, va thuc hién qua trinh chiét xudt etyl axetat. Lop hitu co duge lam kho
qua magie sulfat khan va sau d6 dugc c6 dac trong moi truong chan khong. Phan con
s6t lai dugc tinh ché bing sic ky cot silica gel dé cho ra 2-((4-(tert-butyl)benzyljthio)
-3-(1-metyl-S-(triﬂometyl)-lH-benzo[d]imidazol-2-yl)benzonitri1 (0,44 g, 0,91 mmol).

Hiéu suat: 48%

Tinh chét vat Iy: "H-NMR (CDCls): 8,11 (d, 1H), 7,70 (m, 2H), 7,61 (dd, 1H), 7,51 (dd,
1H), 7,30 (d, 2H), 7,21 (d, 2H), 7,13 (d, 1H), 4,14 (s, 2H), 3,66 (s, 3H), 1,28 (s, 9H)

Vi du diéu ché 11-4

Diéu ché
(Z)—4-((4-(tert-butyl)benzyl)thio)-N’-hydroxy-3-(1—metyl-S-(triﬂometyl)-1H—benzo[d]i

midazol-2-yl)benzimidamit

[Cong thic héa hoc 82]
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B4 sung hydroxylamin hydroclorua (22 mg, 0,31 mmol) va natri axetat (26 mg,
031 mmol) & nhiét d0 phong vao dung dich etanol (1,0 mL) cua
2-((4-(tert-butyl)benzyl)thio)-3-(1-metyl-5 -(triflometyl)-1H-benzo[d]imidazol-2-yl)be
nzonitril (0,10 g, 0,21 mmol), va hon hop dugc khudy va dugc gia nhiét dudi diéu kién
hdi luu trong 2 gio. Sau khi két thuc phan Gmg, bd sung nudc, va thyc hién qua trinh
chiét xuét etyl axetat. L6p hitu co duge lam kho qua magie sulfat khan va sau do dugc
c6 dic trong mdi truong chan khong dé cho ra (Z)-4-((4-(tert-butyl)benzyl)thio)-
N’-hydroxy-3-(1-metyl-5-(triflometyl)-1H-benzo [d]imidazol-2-yl)benzimidamit (0,11
g, 0,21 mmol).

Hiéu suét: 100%
Vi du diéu ché 11-5

Piéu ché
(Z)-4-((4-(tert-butyl)benzyl)thio)-N’-etoxy-3 -(1-metyl-5-(triflometyl)-1H-benzo[d] imi

dazol-2-yl)benzimidamit

[Cong thitc hoa hoc &3]
Me Me
S Me
S Me
F3C N F3C N
T . :
N N
Me —N Me —N
H,N OH H,N  OEt

B6 sung etyl iodua (20 pL, 0,26 mmol) va xesi cacbonat (0,11 g, 0,32 mmol) ¢
nhiét dd phong vao dung dich N,N-dimetylformamit (1,0 mL) cua
(Z)-4-((4-(tert-butyl)benzyl)thio)-N’ -hydroxy-3-(1-metyl-5-(triflometyl)- 1H-benzo[d]i
midazol-2-yl)benzimidamit (0,11 g, 0,21 mmol), va hdn hop duge khudy & nhiét do
phong trong 2 gio. Sau khi két thuc phan tng, bd sung dung dich nudc amoni clorua
bao hoa, va thuc hién qua trinh chiét xuét etyl axetat. Lop hitu co dugc lam kho qua
magie sulfat khan va sau d6 dugc c6 déc trong moi truong chan khong. Phan con sot
lai dugc tinh ché bing séc ky cot silica gel dé cho ra (Z)-4-((4-(tert-butyl)benzyl)thio)
-N’-etoxy-3-(1-metyl-5 -(triﬂometyl)-1H-benzo[d]imidazol-Z-yl)benzimidamit (70 mg,
0,13 mmol).
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Hiéu suét: 60%
Vi du diéu ché 11-6

Didu ché
(Z)-N’-etoxy-3-(1—mety1—5-(triﬂometyl)-lH-benzo[d]imidazol-2-yl)-4—(N -metylsulfam
oyl)benzimidamit (Hop chét s6 4-46)

[Cong thirc hoa hoc 84]
Me Me
I M
F3C\E>FN\ F3C\©[N\
T N N
e HN  OEt e H,N —N\OEt

Bb sung 1,3-diclo-5,5-dimetylhydantoin (80 mg, 0,39 mmol), axit axetic (25 pL,
0,39 mmol), va nuéc (15 pL, 0,78 mmol) & 0°C vao dung dich cloroform (1,0 mL) cua
(Z)-4-((4-(tert-butyl)benzyl)thio)-N’-etoxy-3 -(1-metyl-5-(triflometyl)- 1H-benzo[d]imi
dazol-2-yl)benzimidamit (70 mg, 0,13 mmol), va hoén hop dugc khudy & 0°C trong 15
phut. Sau do, bd sung metylamin (dung dich metanol 40%) (0,13 mL, 1,3 mmol), va
hdn hop duge khudy trong 10 phut. Sau khi két thuc phan ng, bd sung nudc vao hdn
hop phéan tng, va thyc hién qua trinh chiét xuit cloroform. Lép hitu co dugce lam kho
qua magie sulfat khan va sau d6 duoc c¢d dic trong moi truong chan khong. Phén con
s6t lai  dugc tinh ché bang sic ky cot silica gel d cho ra
(2)-N’-etoxy-3-(1-metyl-5-(triflometyl)- 1H-benzo[d]imidazol-2-y1)-4-(N-metylsulfam
oyl)benzimidamit (37 mg, 0,081 mmol).

Hiéu suit: 62%

Tinh chét vat Iy: 'H-NMR (CDCls): 8,19 (d, 1H), 8,06 (d, 1H), 7.92 (dd, 1H), 7,88 (d,
1H), 7,63 (dd, 1H), 7,52 (d, 1H), 6,41 (g, 1H), 4.84 (s, 2H), 4,18 (9, 2H), 3,74 (s, 3H),
2,72 (d, 3H), 1,33 (t, 3H)
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Vi du diéu ché 12

Diéu ché
(Z)-N’-etoxy-6-(1-metyl-5-(triflometyl)- 1H-benzo[d]imidazol-2-yl)-5-(2-0xo0-oxazolid
in-3-yl)picolinimidamit (Hop chét s6 3-130)

[Cong thirc hoa hoc 85]
r°
N

o FyC
Me 78\ _
Me§—0 N=
Me

H,N O-Et

B6 sung axit trifloaxetic (1,0 mL) ¢ nhiét do phong vao este ciia (Z)-tert-butyl voi
axit 6-(N’-etoxycacbamimidoyl)-3-(2-oxo-oxazolidin-3-yl)picolinic (48 mg, 0,13
mmol), va hdn hop duge khudy & 60°C trong 3 gio. Sau khi két thic phan tng, hdn
hop phan ung dugc c¢d dic trong moi truong chan khong. Bo sung pyridin (1,0 mL),
1-(3-dimetylaminopropyl)-3-etylcacbodiimit (30 mg, 0,16 mmol), va
N,N-dimetyl-4-aminopyridin (20 mg, 0,13 mmol) vao phﬁn con sot lai & nhiét do
phong, va hdn hop dugc khudy & nhiét do phong qua dém. Sau khi két thuc phan ung,
bd sung axit clohydric 0,5 N vao hdn hop phan tng, va thuc hién qua trinh chiét xuat
etyl axetat. L6p hitu co duge lam kho qua magie sulfat khan va sau d6 dugc c6 ddc
trong moi truong chan khong. B6 sung axit axetic (1,0 mL) vao phan con sot lai, va
hdn hop duge khudy & 120°C trong 3 gio. Sau khi két thuc phan ung, bd sung dung
dich nuéc natri hydro cacbonat bao hoa vao hdn hgp phan ung, va thuc hién qua trinh
chiét xuit etyl axetat. Lp hiru co dugc 1am kho qua magie sulfat khan va sau d6 dugc
¢o dic trong moi truong chan khong. Phan con sot lai duoc tinh ché bang sic ky cdt
silica gel dé cho ra (Z)-N’-etoxy-6-(1-metyl-S-(triﬂometyl)—lH-benzo[d]imidazol
-2-y1)-5-(2-0x0-oxazolidin-3-yl)picolinimidamit (36 mg, 0,080 mmol).

Hiéu suit: 58%

Tinh chét vat Iy: "H-NMR (CDCls): 8,19 (d, 1H), 8,04 (s, 1H), 7,79 (d, 1H), 7,60 (dd,
1H). 7,53 (d, 1H), 5,45 (s, 2H), 4,52 (t, 2H), 4,24 (t, 2H), 4.22 (q, 2H), 3,96 (s, 3H),
1,36 (t, 3H)
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Vi du didu ché 13

Didu ché

(Z)-N’-etoxy-6-(l-metyl-S-(triﬂometyl)-lH-benzo[d] imidazol-2-yl)-5-(N-metylsulfam
oyl)pyrazin-2-cacboximidamit (Hop chét s6 7-46)

Vi du diéu ché 13-1

Piéu ché

(2)-5-((4-(tert-butyl)benzyl)thio)-N’ -etoxy-6-(1-metyl-5-(triflometyl)- 1H-benzo[d]imi
dazol-2-yl)pyrazin-2-cacboximidamit

[Cong thirc hoa hoc 86]

Me Me
/ < > { Me /—©—€Me
S

Me

(0] N
>_2/‘ \ - N\
HO N= N
—N\ e _.N
H,N OEt

Z/

B6 sung N-metyl-4-triflometylbenzen-1,2-diamin (0,10 g, 0,50 mmol),
N.N-dimetyl-4-aminopyridin (0,061 g, 0,50 mmol), va 1-(3-dimetylaminopropyl)-3-
etylcacbodiimit hydroclorua (0,14 g, 0,75 mmol) vao dung dich pyridin (3,0 mL) cua
axit (Z)-3-((4-(tert-butyl)benzyl)thio)-6-(N’ -etoxycacbamimidoyl)pyrazin-2-
cacboxylic (0,19 g, 0,50 mmol), va hon hop duogc khudy & nhiét do phong trong 16 gio.
hdn hop phan tng duge ¢d dic trong moi truong chan khong, bd sung nudc va etyl
axetat vao phén con sot lai, va thuce hién qua trinh chiét xuét. L6p hitu co dugc lam
khé qua natri sulfat khan va sau d6 dugc 6 dic trong moi trudng chan khong. Bb sung
axit axetic (3,0 mL) phén con sot lai, va hon hop duge khudy & 120°C trong 2 gio. Sau
khi két thiic phén Gng, hdn hop phan ung duoc co dac trong moi truong chan khong.
Bb sung dung dich nudc natri hydro cacbonat bdo hoa vao phén con soOt lai, va thuc
hién qua trinh chiét xuét etyl axetat. L6p hiru co dugc lam kho qua magie sulfat khan
va sau d6 dugc cd dic trong mdi truong chén khong. Phan con sot lai dugc tinh ché
bang sic ky cot silica gel dé cho ra (Z)-S-((4-(tert-butyl)benzyl)thio)-N’-etoxy-6-
(1-metyl-5-(triﬂometyl)-1H=benz0[d]imidazol-Z-yl)pyrazin—2-cacboximidamit (0,20 g,
0,37 mmol).
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Hiéu suat: 74%

Tinh chét vat Iy: Diém nong chay: 180 dén 181°C

Vi du diéu ché 13-2

Didu ché

(Z)-N’-etoxy-6-(1-metyl-5-(triflometyl)- 1H-benzo[d]imidazol-2-y1)-5-(N-metylsulfam
oyl)pyrazin-2-cacboximidamit (Hop chét s6 7-46)

[Cong thirc hoa hoc 87]

Me
/—Q—éMe 0 NHMe
S Me
I eSS

\ —_— \
N N / /
Me N

H,N  OEt

B sung 1,3-diclo-5,5-dimetylhydantoin (0,10 g, 0,53 mmol), axit axetic (0,030
mL, 0,53 mmol), va nude (0,019 mL, 1,1 mmol) & 0°C vao dung dich cloroform (2,0
mL) cia (Z)-5 -((4-(tert-butyl)benzyl)thio)-N’-etoxy-6-(1 -metyl-5-(triflometyl)-1H-
benzo[d]imidazol-2-yl)pyrazin-2-cacboximidamit (0,095 g, 0,18 mmol), va hén hop
duge khudy ¢ 0°C trong 5 phit. Sau do, bd sung metylamin (dung dich metanol 40%)
(2,0 mL, 20 mmol), va hon hop duoc khudy trong 5 phut. Sau khi két thuc phan mg,
bd sung nudc vao hdn hop phan tng, va thuc hi¢n qua trinh chiét xuét cloroform. Lép
hitu co dugc lam khod qua magie sulfat khan va sau do dugc cd dac trong moi trudng
chan khong. Phan con sot lai duge tinh ché b%mg sdc ky cot silica gel dé cho ra
(Z)-N’-etoxy-6-(1-metyl-S-(triﬂometyl)-1H-benzo[d]imidazol-2—y1)-S—CN-metylsulfam
oyl)pyrazin-2-cacboximidamit (0,017 g, 0,038 mmol).

Hi¢u suat: 21%
Tinh chét vat Iy: Diém néng chay: 244 dén 246°C
Vi du diéu ché 14

Diéu ché
(Z)-N’-etoxy-4-(1-metyl-1H-benzo[d] imidazol-2-y1)-5-(N-metylsulfamoyl)pyrimidin-
2-cacboximidamit (Hop chét sb 8-6)
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Vi du diéu ché 14-1
Pidu ché 2-(5-((4-(tert-butyl)benzyl)thio)-2-clopyrimidin-4-yl)-1H-benzo[ d]imidazol

[Cong thirc hoa hoc 88]

Meo | Me
M ﬁ@ Me
€ S Me
HO P Van P

N al N N—<
O Me Cl

B4 - sung N-metyl-1,2-phenylenediamin dihydroclorua (0,87 g, 4,5 mmol),
1-hydroxybenzotriazol (34 mg, 0,89 mmol), va 1-(3-dimetylaminopropyl)-3-
etylcacbodiimit hydroclorua (1,0 g, 5,34 mmol) vao dung dich pyridin (10 mL) cua
axit 5—((4-(tert-butyl)benzyl)thio)—2-clopyrimidin—4-cacboxylic (1,5 g, 4,5 mmol), va
hdn hop duoc khudy & nhiét do phong trong 16 gio. Hon hop phan Gng dugc co dac
trong moi truong chan khong, bd sung nudc va etyl axetat vao phan con so6t lai, va
thue hién qué trinh chiét xuét. Lop hitu co duge lam kho qua natri sulfat khan va sau
d6 dugce co dic trong mdi truong chan khong. B6 sung axit axetic (10 mL) vao phan
con sét lai, va hon hop dugce khudy & 120°C trong 2 gio. Sau khi két thuc phan tng,
hdn hop phan tng dugc cd dac trong mdi truong chan khong. B6 sung dung dich nudc
natri hydro cacbonat bdo hoa vao phan con sét lai, va thuc hién qua trinh chiét xuét
etyl axetat. Lop hitu co dugc lam kho qua magie sulfat khan va sau d6 dugc cd déc
trong moi truong chan khong. Phan con s6t lai dugc tinh ché bang sac ky cot silica gel
dé cho ra 2-(5-((4-(tert—butyl)benzyl)thio)-2-clopyrimidin-4-yl)-1H-benzo[d]imidazol
(1,1 g, 2,7 mmol).

Hiéu suit: 61%

Tinh chét vat Iy: "H-NMR (CDCLs): 8,63 (s, 1H), 7.89 (d, 1H), 7.45-7.41 (m, 2H),
7.36-7.31 (m, 5H), 4,21 (s, 2H), 4,10 (s, 3H), 1,29 (s, 9H)

Vi du diéu ché 14-2

Diéu ché
(Z)-5-((4-(tert-butyl)benzyl)thio)-N’-hydroxy-4-(1 -metyl-1H-benzo[d]imidazol-2-yl)p

yrimidin-2-cacboximidamit
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[Cong thitc hda hoc 89]

Me Me
S Me S Me
CIo VO
NN — ©: N
NoNX N N/i
Me Cl Me —N\

H,N OH

B4 sung 1,4-diazabixyclo[2,2,2]octan (25 mg, 0,23 mmol) & nhiét d0 phong vao
dung dich dimetyl sulfoxit (10 mL) cua 2-(5-((4-(tert-butyl)benzyl)thio)-2-
clopyrimidin-4-y1)-1H-benzo[d]imidazol (0,48 g, 1,1 mmol), va hdn hop duge khudy &
nhiét 46 phong trong 5 phut. Sau do, bd sung nhé giot dung dich nuée (1,0 mL) cua
natri xyanua (66 mg, 1,4 mmol) & nhiét dd phong, va hon hop duge khuéy & cung
nhiét do trong 2 gio. Sau khi két thuc phan Ung, bd sung dung dich nudc natri clorua
bdo hoa vao hdn hop phan tGng, va thuc hién qua trinh chiét xuét etyl axetat. Lop hitu
co dugc lam kho qua natri sulfat khan va sau do6 duge co dic trong moi trudong chan
khong. B6 sung hydroxylamin hydroclorua (48 mg, 0,69 mmol) va natri axetat (56 mg,
0,69 mmol) & nhiét do phong vao dung dich etanol (10 mL) cua san phém tho thu dugec,
va hdn hop duge khudy va duge gia nhiét dudi dicu kién hdi luu trong mdt gid. Sau
khi két thuc phan tmg, hdn hop phan ting duge cd dac trong moi truong chan khong.
B4 sung dung dich nude natri hydro cacbonat bao hoa vao phan con sot lai, va thuc
hién qua trinh chiét xudt etyl axetat. Lop hitu co duge 1am kho qua natri sulfat khan va
sau d6 dwoc 6 dic trong mdi truong chan khong 3 cho ra
(Z)-5-((4-(tert-butyl)benzyl)thio)-N’ -hydroxy-4-(1-metyl-1H-benzo[d] imidazol-2-yl)p
yrimidin-2-cacboximidamit (0,24 g, 0,54 mmol).

Hi¢u suét: 48%

Tinh chét vat Iy: 'H-NMR (CDCls): 8,82 (s, 1H), 7.89 (d, 1H), 7,45-7.31 (m, 7H), 5,52
(br-s, 2H), 4,24 (s, 2H), 4,05 (s, 3H), 1,29 (s, 9H)

Vi du diéu ché 14-3

Diéu ché
(Z)-5-((4-(tert-butyl)benzyl)thio)-N’ -etoxy-4-(1-metyl-1H-benzo[d] imidazol-2-yl)pyri

midin-2-cacboximidamit
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[Cong thitc héa hoc 90]

Me Me
S Me S Me
Crr s
N —> N
AR (e
Me —N\ Me —N\

H,N OH H,N  OEt

B6 sung etyl iodua (0,054 mL, 0,67 mmol) va xesi cacbonat (0,22 g, 0,67 mmol)
& nhiét do phong vao dung dich N,N-dimetylaxetamit (1,0 mL) cua
(Z)-5-((4-(tert-butyl)benzyl)thio)-N’ -hydroxy-4-(1-metyl-1H-benzo[d] imidazol-2-yl)p
yrimidin-2-cacboximidamit (0,10 g, 0,22 mmol), va hdn hop dugc khudy & cung nhiét
do trong 2 gio. Sau khi két thuc phan tng, bd sung dung dich nudc amoni clorua béo
hoa to hdn hop phan tmg, va thuc hién qua trinh chiét xuét etyl axetat. L6p hitu co
dwoc lam kho qua natri sulfat khan va sau d6 duoc c6 dic trong moi truong chan
khong dé cho ra (Z)-S-((4-_(tert-butyl)benzyl)thio)-N’-etoxy-4-(1-metyl-lH-benzo
[d]imidazol-2-yl)pyrimidin-2-cacboximidamit (55 mg, 0,12 mmol).
Hiéu suét: 51%
Vi du didu ché 14-4
Didu ché
(Z)-N’-etoxy-4-(1-metyl-1H-benzo[d] imidazol-2-y1)-5-(N-metylsulfamoyl)pyrimidin-

2-cacboximidamit (Hop chét s 8-6)

[Cong thitc héa hoc 91]

Me
S Me N O//
N _ \>_2_—_‘\
O - Oy
N
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Me =N \

N ot HN Ot

Bb sung 1,3-diclo-5,5-dimetylhydantoin (0,068 g, 0,35 mmol), axit axetic (0,020

mL, 0,35 mmol), va nuge (0,012 ml, 0,69 mmol) & 0°C vao dung dich cloroform (1,0

mlL) cua (Z)-S-((4-(tert-butyl)benzyl)thio)-N’-etoxy-4-(1-metyl-lH-benzo[d]imidazol

-2-yl)pyrimidin-2-cacboximidamit (0,055 g, 0,12 mmol), va hdn hop duge khudy &
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0°C trong 10 phut. Sau do, bd sung metylamin (dung dich metanol 40%) (0,10 mL,
0,98 mmol), va hon hop duoc khudy trong 10 phut. Sau khi két thic phan ung, bd sung
nuée vao hdn hop phan tng, va thyc hién qua trinh chiét xuét cloroform. L6p hitu co
duoc 1am khod qua magie sulfat khan va sau do duogc cd dic trong mdi truong chén
khong. Phan con sot lai dugc tinh ché bang sic ky cot silica gel dé cho ra
(Z)-N’-etoxy-4-(1-metyl-1H-benzo[d] imidazol-2-y1)-5-(N-metylsulfamoyl)pyrimidin-
2-cacboximidamit (0,026 g, 0,067 mmol).

Hiéu suét: 59%

Tinh chét vat 1y: Diém nong chay: 222 dén 223°C

Vi du tham chiéu 1

Didu ché axit 6-(1,3-dioxan—2-yl)-3-etylsulfonylpyridin-2-cacboxylic (hop chét ban
dAu ctia Vi du didu ché 1-1)

Vi du diéu ché tham chiéu 1-1

Diéu ché este clia etyl voi axit 6-clo-3-etylsulfonylpyridin-2-cacboxylic

[Cong thtic hda hoc 92]

EtS EtO,S
o — 0 —
\ — \
EtO N { EtO N 1
cl cl

B6 sung axit m-clopeoxybenzoic (11 g, 41 mmol) vao dung dich etyl axetat (60
mL) cla este cta etyl voi axit 6-clo-3-etylthiopyridin-2-cacboxylic (4,0 g, 16 mmol),
va hdn hop duge khudy & nhiét do phong trong 2 gio. Sau khi két thiic phan g, bo
sung dung dich nudc natri hydro cacbonat bdo hoa va dung dich nuéc natri thiosulfat
bdo hoa. Phan tach cac 16p thu duge. Lép hitu co duge rira v&i dung dich nudc natri
clorua bdo hoa, dugc 1am khd qua magie sulfat khan, va sau d6 dugc co dac trong moi
truong chén khong dé cho ra este cua etyl véi axit 6-clo-3-etylsulfonylpyridin

-2-cacboxylic (4,2 g, 15 mmol).
Hiéu suat: 92%
Vi du diéu ché tham chiéu 1-2

Diéu ché este ctia etyl voi axit 3-etylsulfonyl-6-Vinylpyridin-2-cacboxylic
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[Cong thirc hda hoc 93]
EtO,S, EtO,S
0 = o —-
N /) T \
EtO N EtO N %%
Cl —

Bb sung dung dich nudc natri cacbonat 2 M (36 mL, 73 mmol), kali
vinyltrifloborat (3,3 g, 24 mmol), va san pham cong diclo[1,1°-bis(diphenylphosphino)
ferroxen|paladi(Il) axeton (0,38 g, 0,49 mmol) vao dung dich 1,2-dimetoxyetan (0,11
L) cua este cua etyl véi axit 6-clo-3-etylsulfonylpyridin-2-cacboxylic (4.2 g, 15 mmol),
va hdn hop duoc gia nhiét dui diéu kién hoi luu trong 2 gio. Sau khi két thic phan
mg, bd sung nudce. Phén tach cac 16p thu dugc. Lép hitu co dugc rira véi dung dich
nuée natri clorua bio hoa, duge 1am kho qua magie sulfat khan, va sau do dugc co dac
trong moi truong chan khong. Phén con sét lai duge tinh ché bang sic ky cot silica gel
dé cho ra este cua etyl voi axit 3-etylsulfonyl-6-vinylpyridin-2-cacboxylic (3,0 g, 11

mmol).
Hiéu suit: 75%
Vi du didu ché tham chiéu 1-3

Diéu ché este ctia etyl voi axit 3-etylsulfonyl-6-formylpyridin—Z-cacboxylic

[Cong thirc héa hoc 94]
EtO,S EtO,S
O — (0] —
—_—
N\ \
EtO N { EtO N %

B6 sung chat dém pH 7 (50 mL), N-metylmorpholin N-oxit (11 g, 48 mmol, dung
dich nudc 50%), va osmi(VIII) oxit (1,6 mL, 0,16 mmol, dung dich tert-butanol 0,1
M) vao dung dich tetrahydrofuran (0,10 L) cua este cia etyl vdi axit
3-etylsulfonyl-6-vinylpyridin-2-cacboxylic (3,0 g, 11 mmol), va hén hop dugc khudy
& nhiét @0 phong qua dém. Sau khi két thic phéan ung, bd sung natri periodat (5,2 g, 24
mmol), va hon hop duoc khudy tiép & nhiét do phong trong mét gio. Sau khi két thiic
phan ung, bd sung dung dich nudc natri bicacbonat bao hoa va dung dich nudc natri
thiosulfat bdo hoa, va thuc hién qud trinh chiét xuét etyl axetat. Lop hiru co duge lam
kho qua magie sulfat khan va sau d6 dugc co ddc trong moi truong chan khong. Phan
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con sot lai dugce tinh ché bang sic ky cot silica gel dé cho ra este cua etyl voi axit

3-etylsulfonyl-6-formylpyridin-2-cacboxylic (2,1 g, 7,6 mmol).
Hiéu suat: 71%

Tinh chét vat Iy: "H-NMR(CDCL): 10,15 (s, 1H), 8,53 (d, 1H), 8,19 (d, 1H), 4,56 (q,
2H), 3,54 (q, 2H), 1,48 (t, 3H), 1,36 (t, 3H)

Vi du diéu ché tham chiéu 1-4

Diéu ché este ctia etyl vdi axit 6-(1,3—dioxan-2-yl)-3-etylsulfonylpyridin—2-cacboxylic

[Cong thirc héa hoc 95]
EtO,S
EtO,S 0 —
\ / —> EtO N
EtO N

0]
= <)

B4 sung 1,3-propandiol (2,0 g, 26 mmol) va monohydrat cua axit
p-toluensulfonic (3,3 g, 17 mmol) vao dung dich toluen (85 mL) ctia este cua etyl véi
axit 3-etylsulfonyl-6-formylpyridin-2-cacboxylic (4.7 g, 17 mmol), va hdn hgp dugc
oia nhiét dudi didu kién hoi luu trong mdt gio. Sau khi két thiic phan tng, bd sung
dung dich nudc natri bicacbonat bio hoa, va thuc hién qua trinh chiét xuét etyl axetat.
L6p hitu co duge lam kho qua magie sulfat khan va sau d6 duogc co dac trong moi
truong chan khong. Phan con sét lai dugc tinh ché bing sac ky cot silica gel dé cho ra
este cua etyl vdi axit 6-(1,3-dioxan—2-y1)-3-etylsulfonylpyridin-2-cacboxylic (5,0 g, 15

mmol).

Hiéu suét: 87%

Tinh chét vat Iy: Diém néng chay: 85 dén 86°C

Vi du diéu ché tham chiéu 1-5

Diéu ché axit 6-(1,3-dioxan—2-yl)-3-etylsulfonylpyridin—Z-cacboxylic

[Cong thirc hda hoc 96]
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EtO,S EtO,S
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B sung liti hydroxit (8,6 mL, 34 mmol, dung dich nuéc 4 M) vao dung dich
etanol (50 mL) cua este cia etyl véi axit 6-(1,3-dioxan-2-yl)-3-etylsulfonylpyridin-
2-cacboxylic (5,0 g, 15 mmol), va hdn hop dugce khudy trong 3 gio. Sau khi két thuc
phan tng, bd sung axit clohydric 2 M dé didu chinh pH dén 2, va thuc hién qua trinh
chiét xuét etyl axetat. Lép hitu co duge lam khd qua magie sulfat khan va sau d6 duoc
c6 dic trong mdi truong chan khong dé cho ra axit 6-(1,3-dioxan-2-yl)-3-
etylsulfonylpyridin -2-cacboxylic (4,1 g, 13 mmol).

Hiéu suat: 90%

Tinh chét vat 1y: Diém néng chay: 145 dén 146°C

Vi du tham chiéu 2

Diéu ché axit
6-[(E)-N—etoxy-C-metyl-cacbonimidoyl]—3-etylsulfonylpyridin—2-cacboxylic (hop chét
ban dAu ciia Vi du diéu ché 2)

Vi du diéu ché tham chiéu 2-1

Didu ché 6-axetyl-3-etylsulfonylpyridin-2-cacboxylic este cua metyl voi axit

[Cong thirc hda hoc 97]

EtO,S gtOZS
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Cl

B6 sung  tributyl(1-etoxyvinyl)tin (17 mL, 49 mmol)  va
tetrakis(triphenylphosphin)paladi(0) (2,5 g, 2,2 mmol) dudi khi quyén agon ¢ nhiét do
phong vao dung dich 1,2-dimetoxyetan (200 mL) cua este cia metyl voi axit
6-clo-3-etylsulfonylpyridin-2-cacboxylic (11 g, 41 mmol), va hdn hgp dugc khudy &
110°C trong 3 gio. Sau d6 lam mat xubng nhiét do phong, bd sung tetrahydrofuran
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(100 mL) va axit clohydric 2 N (100 mL), va hdn hop duge khudy & 50°C trong 3 gio.
Sau khi két thic phéan ung, bb sung etyl axetat va nuéc vao hdn hop phan g, va thuc
hién qué trinh chiét xut. Lép hitu co duoc lam khd qua magie sulfat khan va sau do
dugc ¢o dic trong mdi truong chan khong. Phén con sét lai duge tinh ché bang sic ky
cot silica gel dé cho ra este cua metyl véi axit 6-axetyl-3-etylsulfonylpyridin

-2-cacboxylic 1a san pham tho.

Tinh chat vat Iy: "H-NMR(CDCL): 8,54 (d, 1H), 8.28 (d, 1H), 4,08 (s, 3H), 3.35 (s,
3H), 2,77 (s, 3H)

Vi du didu ché tham chiéu 2-2

Diéu ché este ctia metyl v6i axit

6-[(E)-N-etoxy-C-metyl-cacbonimidoyl]-3—etylsulfonylpyridin-2-cacboxylic

[Cong thirc héa hoc 98]
EtO,S EtO,S
0) — (0) —
\ . \
MeO N { MeO N 1
o _N\
Me Me OEt

B6 sung pyridin (60,0 mL) va O-etylhydroxylamin hydroclorua (5,94 g, 60,9
mmol) & nhiét do phong vao dung dich cloroform (200 mL) cua este clia metyl voi axit
6-axetyl-3-etylsulfonylpyridin-2-cacboxylic da thu dwgc trong Vi du diéu ché tham
chiéu 2-1, va hdon hop dugc khudy qua dém. Sau khi két thic phan tng, bd sung axit
clohydric 1 N va cloroform vao hdn hop phan Gng, va thyc hién qua trinh chiét xuét.
L&p hitu co duge lam kho qua magie sulfat khan va sau d6 dugc cd dic trong modi
truong chan khong dé cho ra este cua metyl v6i axit 6-[(E)-N-etoxy-C-metyl-

cacbonimidoyl]-3-etylsulfonylpyridin-2-cacboxylic la san pham tho.
Tinh chét vat ly: Diém néng chay: 111 dén 112°C
Vi du diéu ché tham chiéu 2-3

Piéu ché axit

6-[(E)-N—etoxy-C-metyl-cacbonimidoyl]-3-etylsulfonylpyridin-Z-cacboxylic

[Cong thirc hoa hoc 99]
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B4 sung dung dich nuéc liti hydroxit 4 M (16 mL) ¢ nhiét do phong vao dung
dich metanol (150 mL) cua 6-[(E)-N-etoxy-C-metyl-cacbonimidoyl]-3-
etylsulfonylpyridin-2-cacboxylic este cta metyl vé6i axit d thu duge trong Vi du didu
ché tham chiéu 2-2, va hon hop duoc khudy trong mot gio. Sau khi két thuc phan ung,
bd sung axit clohydric 2 N va cloroform vao hdn hop phéan tng, va thuc hi¢n qua trinh
chiét xuét. B4 sung thém dung dich nudc natri hydroxit 2 N, va 16p nudc duoc chiét
tach. Bé sung thém axit clohydric 2 N vao dich chiét cho dén khi n6 lai tr& thanh c6
tinh axit, va thuc hién qua trinh chiét xuét etyl axetat. Lop hitu co duge lam kho qua
magie sulfat khan va sau do dugc cd déac trong moi truong chan khong. Bb sung metyl
tert-butyl ete va n-hexan vao phﬁn cOn sot lai. Chét rén két tua duoc loc dé cho ra axit
6—[(E)-N—etoxy-C-metyl-cacbonimidoyl]-3-etylsulfonylpyridin-Z-cacboxylic (84 g, 32

mmol).

Hiéu suét: 80% (3 budc)

Tinh chit vat Iy: Diém nong chay: 137 dén 138°C
Vi du tham chiéu 3

Diéu ché axit
6-[(Z)-N’-etoxy-C-metylcacbonimidoyl-3-metylsulfonylpyridin—2—cacboxylic (hop

chét ban ddu cua Vi du diéu ché 3-1)
Vi du diéu ché tham chiéu 3-1
Diéu ché este ciia metyl voi axit 6-xyan0-3-metylsulfonylpyridin-Z-cacboxylic

[Cong thirc hoa hoc 100]

MeO,S MeO,S
0 - 0 —
N/ N\ /)
MeO N MeO N
cl CN
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B4 sung natri xyanua (2,4 g, 48 mmol) dugc hoa tan trong nudce (16 mL) & nhiét
d6 phong vao dung dich dimetyl sulfoxit (0,16 L) cua este cua metyl vdi axit
6-clo-3-metylsulfonylpyridin-2-cacboxylic (10 g, 40 mmol), va hon hgp duoc khudy &
nhiét do phong trong mot gio. Sau khi két thuc phén Ung, bd sung nudc, va thuc hién
qua trinh chiét xuét etyl axetat. Lop hitu co dugc lam kho qua magie sulfat khan va sau
d6 duogc co dic trong moi truong chan khong. B4 sung metyl tert-butyl ete vao phan
coOn soOt lai, va chét rén két taa duoc thu bé’mg qué trinh loc va dugc lam kho trong moi
truong chan  khong d8 cho ra este cia metyl V6 o axit

6-xyano-3-metylsulfonylpyridin-2-cacboxylic (7,2 g, 30 mmol).
Hiéu suét: 75%

Tinh chét vat Iy: Diém néng chay: 159 dén 160°C

Vi du diéu ché tham chiéu 3-2

Diéu ché este ciia metyl vai axit

6-[(Z)-N’-etoxy—C-metylcacbonimidoyl-3-metylsulfonylpyridin-2-cacboxylic

[Cong thuc hoa hoc 101]

MeO,S
MeO,S (0] —
N — \_7
\ MeO N
MeO N =N
CN H,N OEt

B sung natri metoxit (2,5 mL, 12 mmol, 5 M dung dich nudc) vao dung dich
metanol (60 L) ctia este cua metyl véi axit 6-xyano-3-metylsulfonylpyridin-2
~cacboxylic (3,0 g, 12 mmol), va hdn hop duge khudy & nhiét o phong trong 30 phut.
B sung O-Etylhydroxylamin hydroclorua (1,6 g, 16 mmol), va hén hop duoc khudy
trong mot gio. Sau khi két thuc phén Ung, bd sung nudc, va thuc hién qua trinh chiét
xuét etyl axetat. Lop hiru co duge 1am kho qua magie sulfat khan va sau d6 dugc cd
ddc trong mdi truong chan khong. B6 sung MTBE va hexan vao phan con sot lai, va
chét rén két tha duge thu bang qua trinh loc va duogc lam kho trong moi truong chan
khong dé cho ra este cua metyl voi axit 6-[(Z)-N’-etoxy-C-metylcacbonimidoyl-3-
metylsulfonylpyridin-2-cacboxylic (3,1 g, 10 mol).

Hiéu suat: 83%
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Tinh chét vat 1y: Diém nong chay: 104 dén 105°C

Vi du didu ché tham chiéu 3-3

Didu ché axit
6-[(Z)-N’—etoxy-C-metylcacbonimidoyl—3-metylsulfonylpyridin—2-cacboxylic

[Cong thic hoa hoc 102]

MeO,S MeO,S
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B4 sung liti hydroxit monohydrat (0,79 g, 19 mmol) vao dung dich metanol:nudc

(2:1) (60 mL) cua este cua metyl voi axit 6-[(Z)—N’-etoxy-C-metylcacbonimidoy1-3-

metylsulfonylpyridin-2-cacboxylic (3,1 g, 10 mmol), va hdn hgp duge khudy & nhiét

d6 phong qua dém. Sau khi két thiic phan tng, bd sung axit clohydric 2,0 M dé diéu

chinh pH dén 2, va thuc hién qua trinh chiét xuét etyl axetat. Lop hiru co duge lam kho

qua magie sulfat khan va sau d6 duoc c6 dic trong moi truong chan khong dé cho ra

axit 6-[(Z)-N’—etoxy-C-metylcacbonimidoyl-3-metylsulfonylpyridin—Z-cacboxylic (2,5

g, 8,7 mmol).

Hiéu suét: 84%

Tinh chét vat Iy: Diém nong chay: 154 dén 155°C
Vi du tham chiéu 4

Piéu ché este cta (Z)-tert-butyl véi axit

6-(N ’—etoxycacbamimidoyl)-3-(2-oxo-oxazolidin-3-yl)picolinic (hop chét ban dau cla

Vi du diéu ché 12)
Vi du diéu ché tham chiéu 4-1
Diéu ché este ciia 6-etyl-2-tert-butyl véi axit 3-clopyridin-2,6-dicacboxylic

[Cong thirc hoa hoc 103]
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Cl
(o)
Me _
_ Me O N
Me > o N Mé OEt
Me Cl

Bb sung natri axetat (9,3 g, 0,11 mol), paladi(I) axetat (0,51 g, 2,3 mmol) va

1,4-bis(diphenylphosphino)butan (1,9 g, 4.5 mmol) & nhiét do phong vao dung dich
etanol (0,11 L) chtra este cia tert-butyl vdi axit 3,6-diclopicolinic (28 g, 0,11 mol), va
hon hop dugc khudy duéi khi quyén cacbon monoxit (4 MPa) & 110°C trong 2 gio0.
Sau khi két thiic phan mg, bd sung dung dich nudc natri hydro cacbonat bao hoa vao
hén hop phin tng, va thuc hién qué trinh chiét xudt etyl axetat. L6p hitu co dugc lam
khé qua magie sulfat khan va sau d6 dugc cd dic trong moi truong chan khong dé cho

ra este cua 6-etyl-2-tert-butyl véi axit 3-clopyridin-2,6-dicacboxylic (24 g, 84 mmol).
Hiéu suét: 74%
Tinh chét vat ly: "H-NMR (CDCls): 8,09 (d, 1H), 7.88 (d, 1H), 4,46 (q, 2H), 1,64 (s,
9H), 1,43 (t,3H)
Vi du diéu ché tham chiéu 4-2
Didu ché este ctia tert-butyl v6i axit 6-cacbamoyl-3-clopicolic
[Cong thic hda hoc 104]
cl al

7 N

o o
Me Me
Me‘>*0 N= N Me*}*o N=

Me OEt Me
0 0

NH,

B6 sung amoniac (dung dich etanol 4%) (50 mL, 0,56 mol) & nhiét do phong vao
dung dich etanol (30 mL) chia este cia 6-etyl-2-tert-butyl vé6i  axit
3-clopyridin-2,6-dicacboxylic (24 g, 84 mmol), va hon hop duogc khuéy ¢ nhiét do
phong qua dém. Sau khi két thuc phan tng, hdn hop phan tmg dugc ¢d dic trong moi
truong chan khong dé cho ra este cia tert-butyl véi axit 6-cacbamoyl-3-clopicolic (20

g, 78 mmol).

Hiéu suit: 93%
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Tinh chét vat Iy: 'H-NMR (CDCls): 8,20 (d, 1H), 7,92 (d, 1H), 7.73 (s, 1H). 5.83 (s,
1H), 1,64 (s, 9H)

Vi du diéu ché tham chiéu 4-3
Didu ché este cua tert-butyl véi axit 3-clo-6-xyanopicolic
[Cong thtrc héa hoc 105]

a cl
7 N\ 7 N\

0 0

Me, Me

Me%o N= - 1\1e§—0 N=
Me NH, Me

N

o N
B6 sung phosphoryl clorua (22 mL, 0,23 mol) & 0°C vao dung dich
N.N-dimetylformamit (0,18 L) chira este tert-butyl vé6i axit 6-cacbamoyl-3-clopicolic
(20 g, 78 mmol), va hdn hop duge khudy & nhiét do phong trong mot gio. Sau khi két
thic phan tUng, bd sung dung dich nudc natri hydro cacbonat bdo hoa vao hon hop
phan tmg, va thuc hién qué trinh chiét xuét etyl axetat. Lp hiru co dugc lam kho qua
magie sulfat khan va sau d6 dugc co ddc trong moi truong chan khong dé cho ra este

clia tert-butyl véi axit 3-clo-6-xyanopicolic (16 g, 66 mmol).

Hiéu sut: 85%

Tinh chat vat ly: '"H-NMR (CDCls): 7,91 (d, 1H), 7.69 (d, 1H), 1,64 (s, 9H)

Vi du diéu ché tham chiéu 4-4

Diéu ché este cta (Z)-tert-butyl véi axit 3-clo-6-(N ’_etoxycacbamimidoyl)picolinic

[Cong thitc hoa hoc 106]
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Bé sung natri metoxit (28% dung dich metanol) (0,43 mL, 4,2 mmol) ¢ 0°C vao
dung dich metanol (14 mL) chira este cua tert-butyl véi axit 3-clo-6-xyanopicolic (1,0
g, 4,2 mmol), va hén hop dugc khudy ¢ 0°C trong mdt gio. Sau do, bd sung
O-etylhydroxylamin hydroclorua (0,41 g, 4,2 mmol), va hon hop duoc khudy trong
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mot gio. Sau khi két thuc phan Ung, bd sung nuéc vao hdn hop phan tng, va thyc hién
qua trinh chiét xuét etyl axetat. Lép hiru co duoc lam kho qua magie sulfat khan va sau
d6 dugc co dic trong moi truong chan khong. Phén con sét lai dugc tinh ché bang sic
ky cOt silica gel d8 cho ra este cuia (Z)tert-butyl véi o axit
3-clo-6-(N’-etoxycacbamimidoyl)picolinic (1,21 g, 4.0 mmol).

Hiéu suét: 96%

Tinh chét vat Iy: 'H-NMR (CDCls): 7,98 (d, 1H), 7,70 (d, 1H), 5.49 (s, 2H), 4,17 (q,
2H), 1,64 (s, 9H), 1,33 (t, 3H)

Vi du diéu ché tham chiéu 4-5

Diéu ché este cta (Z)-tert-butyl véi axit
6-(N’-etoxycacbamimidoyl)-3-(2-oxo-oxazolidin-3 -yl)picolinic

[Cong thic héa hoc 107]

0

a (7‘0
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B6 sung 2-oxazolidon (0,30 g, 3,3 mmol), xesi cacbonat (2,2 g, 6,6 mmol),
4,5-bis(diphenylphosphino)-9,9-dimetylxanthen (0,39 g, 0,67 mmol), va
tris(dibenzylidenaxeton)dipaladi(0) (0,31 g, 0,30 mmol) & nhiét d6 phong vao dung
dich toluen (8,0 mL) chia este cua (Z)-tert-butyl ~ v6i  axit
3-clo-6-(N’-etoxycacbamimidoyl)picolinic (0,50 g, 1,7 mmol), va hon hgp duoc khudy
& 110°C trong 4 gio. Sau khi két thiic phan g, b6 sung dung dich nuéc amoni clorua
bdo hoa vao hdn hop phan tGng, va thuc hién qua trinh chiét xuit etyl axetat. Lp hitu
co duoc lam kho qua magie sulfat khan va sau d6 duge c6 déc trong mdi truong chin
khong. Phan con sét lai duoc tinh ché bang sic ky cot silica gel dé cho ra este cta
(Z)-tert-butyl véi axit 6-(N ’-etoxycacbamimidoyl)-3-(2-0X0-oxazolidin-3-yl)picolinic
(48 mg, 0,14 mmol).

Hiéu suét: 8%
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Tinh chét vat Iy: 'H-NMR (CDCLs): 8,10 (d, 2H), 5,47 (s, 2H), 4,17 (q, 2H), 3,10 (m,
4H), 1,63 (s, 9H), 1,33 (t, 3H)

Vi du tham chiéu 5

Diéu ché axit

(Z)-3-((4-(tert-butyl)benzyl)thio)-6-(N’ _etoxycacbamimidoyl)pyrazin-2-cacboxylic
(hop chét ban dAu cua Vi du diéu ché 13-1)

Vi du diéu ché tham chiéu 5-1

Diéu ché este ctia metyl voi axit
3-((4-(tert-butyl)benzyl)thio)-6-iodpyrazin-Z-cacboxylic

[Cong thirc hoa hoc 108]
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Bb sung xesi cacbonat (4,5 g, 14 mmol) va 4~(tert-butyl)benzylthiol (1,5 mL, 8,4
mmol) & nhiét do phong vao dung dich N.N-dimetylaxetamit (25 mL) chta este cia
metyl v6i axit 3-clo-6-iodpyrazin-2-cacboxylic (2,0 g, 7,0 mmol), va hdn hop duoc
khudy & nhiét do phong trong mot gi. Sau khi két thic phan ing, bd sung dung dich
nuée amoni clorua bio hoa vao hdn hop phéan ung, va thue hién qua trinh chiét xut
etyl axetat. L6p hiru co duge lam kho qua magie sulfat khan va sau d6 dugc c6 dac
trong mdi truong chan khong. Phan con sét lai dugc tinh ché bang sic ky cot silica gel
d® cho ra este cua metyl véi axit 3-((4-(tert—butyl)benzyl)thio)-6-iodpyrazin
-2-cacboxylic (0,82 g, 1,9 mmol).

Hicu suét: 26%

Tinh chét vat Iy: "H-NMR (CDCls): 8,77 (s, 1H), 7.32 (s, 4H), 4.32 (s, 2H), 1,30 G5,
9H)

Vi du diéu ché tham chiéu 5-2
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Piéu ché este ciia metyl véi axit

3-((4-(tert-butyl)benzyl)thio)—6-xyanopyrazin—2-cacboxylic

[Cong thirc héa hoc 109]

Me Me
S Me S Me
O N (8] N
=8 3
MeO N—=
I

B sung dong xyanua(l) (0,20 g, 2,2 mmol) & nhiét do phong vao dung dich
N-metyl-2-pyrrolidon (15 mL) chia  este cia metyl v6i  axit
3—((4—(tert-butyl)benzyl)thio)-6-iodpyrazin-2-cacboxylic (0,81 g, 1,8 mmol), va hén
hop duogc khudy & 120°C trong 2 gio. Sau khi két thic phan ung, bd sung nudc vao
hdn hop phan ung, va thyc hién qua trinh chiét xuét etyl axetat. L6p hitu co duge lam
khé qua magie sulfat khan va sau d6 dugc co dac trong moi trudmng chan khong. Phan
con sot lai duoc tinh ché bang sic ky cot silica gel dé cho ra este ctia metyl véi axit

3-((4-(tert-butyl)benzyl)thio)-6-xyanopyrazin—2—cacb0xylic (0,50 g, 1,5 mmol).
Hiéu suét: 80%

Tinh chét vat Ij: "H-NMR (CDCls): 8,80 (s, 1H), 7.33 (s, 4H), 4,40 (s, 2H), 1.30 (s,
9H)

Vi du diéu ché tham chiéu 5-3

Piéu ché este cia metyl voi axit

(Z)-3-((4-(tert-butyl)benzyl)thio)-6-(N -etoxycacbamimidoyl)pyrazin-2-cacboxylic
[Cong thirc hoa hoc 110]
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Bb sung natri metoxit (0,28 mL, 1,4 mmol, 5,0 M dung dich metanol) vao dung
dich metanol (10 mL) chtra este cia metyl voi axit 3-((4-(tert-butyl)benzyl)thio)-
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6-xyanopyrazin-2-cacboxylic (0,48 g, 1,4 mmol), va hdn hop duoc khudy & nhiét do
phong trong mot gio. Sau do, bd sung O-etylhydroxylamin hydroclorua (0,18 g, 1,8
mmol), va hdn hop dugc khudy & nhiét do phong trong mot gio. Sau khi két thtic phan
tmg, hdn hop phan ung dugc cb dac trong moi truong chan khong. B sung dung dich
nuéc natri hydro cacbonat bdo hoa va etyl axetat vao phan con sot lai, va thuc hién qua
trinh chiét xuit. L6p hitu co duge 1am kho qua natri sulfat khan va sau d6 dugc co dac
trong moOi truong chan khong d8 cho ra este cua metyl voi o axit
(2)-3-((4-(tert-butyl)benzyl)thio)-6-(N’ -etoxycachb amimidoyl)pyrazin-2-cacboxylic
(0,58 g, 1,4 mmol).

Hiéu suét: 100%

Tinh chét vat 1§: "H-NMR (CDCls): 9,17 (s, 1H), 7,35-7,30 (m, 4H), 5,42 (s, 2H), 4,40
(s, 2H), 4,20 (g, 2H), 3,97 (s, 3H), 1,35 (t, 3H), 1,30 (s, 9H)

Vi du didu ché tham chiéu 5-4
Piéu ché axit

(2)-3-((4-(tert-butyl)benzyl)thio)-6-(N’ -etoxycacbamimidoyl)pyrazin-2-cacboxylic

[Cong thirc héa hoc 111]
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N

B sung liti hydroxit monohydrat (0,091 g, 2,2 mmol) vao dung dich chura este
cia metyl véi axit (Z)-3-((4-(tert-butyl)benzyl)thio)-6-(N ’-etoxycacbamimidoyl)
pyrazin-2-cacboxylic (0,58 g, 1.4 mmol) trong dung moi hdn hop goém tetrahydrofuran
(4,0 mL) va nude (2,0 mL), va hén hop dugce khudy ¢ nhiét d0 phong trong mot gio.
B6 sung axit clohydric 1 N va etyl axetat vao hdn hop phan tmg, va thuc hién qua trinh
chiét xuét. Lép hitu co duogc lam khé qua natri sulfat khan va sau d6 dugc cd ddc trong
moi truong chan khong dé cho ra axit (Z)-3-((4-(tert-butyl)benzyl)thio)-6-(N’-

etoxycacbamimidoyl)pyrazin-2-cacboxylic (0,58 g, 1,5 mmol).

Hiéu suit: 100%
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Tinh chat vat 1y: 'H-NMR (CDCL): 9,29 (s, 1H), 7,36-7.30 (m, 4H), 5,33 (br-s, 2H),
4,42 (s, 2H), 4,22 (g, 2H), 1,36 (¢, 3H), 1,29 (s, 9H)

Vi du tham chiéu 6

Didu ché axit 5-((4-(tert-butyl)benzyl)thio)-2-clopyrimidin-4-cacboxylic (hop chét ban
dAu ctia Vi du didu ché 14-1)

Vi du diéu ché tham chiéu 6-1

Diéu ché este cta etyl v6i axit

5-((4-(tert—butyl)benzyl)thio)-2—clopyrimidin-4-cacboxylic

[Cong thirc héa hoc 112]
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B6 sung 4-(tert-butyl)benzylthiol (4,3 mL, 23 mmol) va natri hydrua (0,93 g, 23
mmol) dudi khi quyén agon & 0°C vao dung dich tetrahydrofuran (100 mL) chura este
cua etyl voi axit 2-clo-5-flopyrimidin-4-cacboxylic (4,8 g, 23 mmol), va hdn hop dugce
khudy & cling nhiét do trong mot gio. Sau khi két thic phan tng, bd sung dung dich
nuéde amoni clorua bio hoa vao hdn hop phan tng, va thuc hién qua trinh chiét xut
etyl axetat. Lop hitu co duogc lam khd qua natri sulfat khan va sau do dugce co dac
trong mdi truong chan khong. Phan con sét lai duge tinh ché bang séc ky cot silica gel
dé cho ra este cua etyl voi axit 5-((4-(tert-butyl)benzyl)thio)-2-clopyrimidin
-4-cacboxylic (5,4 g, 15 mmol).

Hiéu suit: 64%

Tinh chat vat 1y: "H-NMR (CDCLs): 8,55 (s, 1H), 7,34 (d, 2H), 7.27 (d, 2H), 4.49 (q,
2H), 4,17 (s, 2H), 1,43 (t, 3H), 1,30 (s, 9H)

Vi du diéu ché tham chiéu 6-2
Didu ché axit 5-((4-(tert-butyl)benzyl)thio)-2-clopyrimidin-4-cacboxylic

[Cong thic héa hoc 113]
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Bb sung liti hydroxit monohydrat (0,68 g, 16 mmol) vao dung dich
tetrahydrofuran:nuge  (2:1) (90  mL) chira este cua etyl v6i axit
5-((4-(tert-butyl)benzyl)thio)-z-clopyrimidin-4-cacboxylic (3,3 g, 16 mmol), va hdn
hop dugc khudy & nhiét o phong trong mot gio. Sau khi két thuc phan ung, bd sung
dung dich nuéc axit clohydric 2 N dé diéu chinh pH dén 2, va hén hop duge chiét xuat
voi etyl axetat. Lép hitu co dugc rua v6i dung dich nude natri clorua béo hoa, dugc
]am khé qua magie sulfat khan, va sau d6 dugc co ddc trong mdi trudng chan khong aé
cho ra axit 5-((4-(tert-butyl)benzyl)thio)-2-clopyrimidin—4—cacboxylic 22 g 12

mmol).
Hiéu suat: 76%

Sau day, cac vi du phdi ché dugc thé hién, nhung séng ché khong bi gi6i han & do.

Trong cac vi du phéi ché nay, “ph?m” c6 nghia la phan theo trong luong.

Vi du phéi ché 1

Hop chét cua sang ché 10 phan
Xylen 70 phan
N-metylpyrrolidon 10 phan

Hbn hop clia polyoxyetylen nonylphenyl ete va canxi 10 phén

alkylbenzen sulfonat

Céac thanh phan néu trén duoc tron déu d€ hoa tan nham cho ra ché pham cd ddc

¢6 thé nhii hoéa dugc.

Vi du phéi ché 2

Hop chét ctia sang ché 3 phan
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Bot dét sét 82 phan
Bot diatomit 15 phan

Céc thanh phan néu trén dugc tron deu va sau d6 duoc tan nho dé cho ra ché

pham dang bot.

Vi du phéi ché 3

Hop chét clia sdng ché 5 phan
Hon hop ctia bot bentonit va bot dat sét 90 phan
Canxi lignosulfonat 5 phan

Céc thanh phan néu trén dugc tron déu. Sau khi b6 sung lugng nudc thich hop,

hdn hop dugc nhao trén, duge tao hat va dugc l1am kho dé cho ra ché phém dang hat.

Vi du phdi ché 4
Hop chét ctia sdng ché 20 phan
Cao lanh va axit silixic tong hgp c6 do phan tan cao 75 phan

Hdn hop cua polyoxyetylen nonylphenyl ete va canxi 5 phan

alkylbenzen sulfonat

Cac thanh phén néu trén dugc tron déu va sau do dugc tan nhod dé cho ra ché
pham dang bt c6 thé thim w6t duoc.
Vi du thir nghiém 1
Thit nghiém hiéu Iyc diét c6 hau niy mam dbi voi co dai trén lia

Co 16ng vuc (Echinochloa crus-galli) dugc gieo hat va tréng trong cac 6ng
nghiém co6 chura moi truong thiy canh trong buéng khi hau nhéan tao hodc phytotron.
Céac ché phém chét nong dugc co chura cac hop chét theo sang ché duéi dang céac thanh
phin hoat tinh dugc diéu ché theo Vi du phéi ché 1 dugc pha loang riéng Vi nudce sao
cho néng do cua thanh ph'?m hoat tinh s& 1a mot néng dod dugce xac dinh trude va dugc
sir dung dé xur 1y ¢ 16ng vuc. C6 16ng vuc dugc trong trong budng khi hau nhan tao &
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nhiét d6 30°C dudi didu kién anh séng day du. Sau ngay sau khi xur Iy chét ndng dugc,
hidu qua diét ¢ duoc danh gia so v6i nhom khong xit ly theo céc ti€u chi sau.

Tiéu chi vé tac dung diét c6 (mirc 4o tc ché sinh trudng) va doc tinh thuc vat

Piém 4 hiéu qué diét co tir 90% dén 100%

Piém 3 hiéu qué diét co tir 70% dén 89%

Piém 2 hidu qua diét co tir 40% dén 69%

Pidm 1 hidu qua diét co tir 1% dén 39%

Diém 0 hiéu qua diét c¢6 12 0%

Theo két qua cia vi du thir nghiém 1, trong s6 cac hop chét dugc biéu dién bang
cong thirc chung (1) cua sang ché, cac hop chét duoc danh sb 1-6, 1-7, 1-11, 1-12,
1-13, 1-15, 1-16, 1-17, 1-18, 1-19, 1-22, 1-39, 1-41, 1-51, 1-54, 1-57, 1-58, 1-61, 1-63,
1-64, 1-65, 1-66, 1-67, 1-69, 1-70, 1-71, 1-74, 1-75, 1-76, 1-77, 1-80, 1-84, 1-86, 1-87,
1-90, 1-102, 1-103, 1-104, 1-107, 1-108, 1-109, 1-110, 1-111, 1-114, 1-115, 1-116,
1-117, 1-118, 1-121, 1-124, 1-125, 1-126, 1-128, 1-131, 1-132, 1-134, 1-135, 1-136,
1-139, 1-140, 1-141, 1-143, 1-148, 1-151, 1-154, 1-155, 1-156, 1-157, 1-158, 1-160,
1-161, 1-163, 1-164, 1-165, 1-167, 1-174, 1-175, 1-177, 1-179, 1-180, 1-181, 1-183,
1-184, 1-185, 1-186, 1-188, 1-189, 1-190, 1-191, 1-192, 1-193, 1-194, 1-195, 1-196,
1-198, 1-200, 1-204, 1-205, 1-206, 1-208, 1-209, 1-210, 1-211, 1-214, 1-216, 1-217,
1-220, 1-221, 1-225, 1-226, 1-227, 1-228, 1-229, 1-233, 1-234, 1-237, 1-238, 1-239,
1-240, 1-241, 1-242, 1-243, 1-245, 1-246, 1-249, 1-252, 1-255, 1-256, 1-257, 1-262,
1-263, 1-264, 1-265, 1-269, 1-270, 1-271, 1-272, 1-273, 1-274, 1-275, 1-279, 1-280,
1-283, 1-286, 1-288, 1-289, 1-290, 1-291, 1-301, 1-304, 1-305, 1-306, 1-309, 1-313,
1-314, 1-322, 1-323, 1-324, 1-325, 1-327, 1-336, 1-337, 1-338, 1-339, 1-340, 1-341,
1-342, 1-343, 1-350, 1-355, 1-356, 1-360, 1-361, 1-362, 1-363, 1-364, 1-368, 1-369,
1-370, 1-373, 1-379, 1-380, 1-382, 1-390, 1-391, 1-392, 1-393, 1-394, 1-395, 1-396,
1-397, 1-398, 1-399, 1-400, 1-401, 1-402, 1-403, 2-1, 2-3, 2-5, 2-7, 2-10, 2-11, 2-16,
2-18, 2-21, 2-23, 2-25, 2-28, 2-31, 2-32, 2-33, 2-35, 2-36, 2-37, 2-42, 2-44, 2-45, 2-46,
2-48, 2-49, 2-50, 2-51, 2-52, 2-54, 2-55, 2-56, 2-57, 2-58, 2-59, 2-61, 2-62, 2-63, 2-65,
2-66, 2-67, 2-68, 2-69, 2-70, 2-71, 2-72, 2-73, 2-77, 2-80, 2-82, 2-83, 2-85, 2-89, 2-90,
2-91, 2-92, 2-95, 2-97, 2-101, 2-103, 2-105, 2-106, 2-107, 2-108, 2-109, 2-122, 2-123,
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2-126, 2-135, 2-136, 2-138, 2-147, 2-159, 2-163, 2-165, 2-181, 2-204, 2-216, 2-220,
2-221, 2-223, 2-224, 2-225, 2-226, 2-227, 2-243, 2-249, 2-250, 2-259, 2-262, 2-266,
2-270, 2-275, 2-276, 2-277, 2-281, 2-283, 2-285, 2-286, 2-288, 2-302, 2-310, 2-314,
2-315, 2-317, 2-319, 2-321, 2-325, 2-327, 2-328, 2-329, 2-330, 2-331, 2-334, 2-336,
2-337, 2-338, 2-339, 2-340, 2-341, 2-343, 2-344, 2-345, 2-346, 3-10, 3-11, 3-12, 3-13,
3-17, 3-19, 3-21, 3-23, 3-24, 3-27, 3-29, 3-31, 3-33, 3-36, 3-37, 3-39, 3-41, 3-43, 3-44,
3-47, 3-48, 3-50, 3-51, 3-52, 3-54, 3-36, 3-60, 3-62, 3-63, 3-64, 3-65, 3-66, 3-67, 3-68,
3-69, 3-70, 3-71, 3-72, 3-73, 3-84, 3-90, 3-91, 3-101, 3-115, 3-120, 3-121, 3-130,
3-134, 4-14, 4-15, 4-16, 4-22, 4-46, 4-49, 4-50, 4-54, 4-61, 4-67, 4-68, 4-108, 4-109,
4-111, 4-117, 4-118, 4-119, 4-120, 4-121, 5-97, 5-100, 6-89, 7-6, 7-17, 7-46, 7-48, 8-6,
8-9. 8-42, va 8-44 da thé hién hidu qua diét co dbi véi c6 1ong vuc ¢ diem 3 hodge cao

hon theo céc tiéu chi trén khi 4p dung & ndéng d6 thanh phan hoat tinh 1a 10 ppm.
Kha niang ap dung cong nghi€p

Hop chét di vong ngung tu chira nito cia sang ché hodc muoi cta no la thuoc diét

c6 dung trong ndng nghi€p va trong trot c6 hiéu qua cao.
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YEU CAU BAO HO

1. Hop chét duoc biéu dién bang cong thirc chung (1):

[Cong thirc héa hoc 1]

= N
R L
\ N
R2
{trong d6
R!1a
(al) nguyén tir halogen;

(a2) nhém xyano;

(a3) nhom nitro;

(a4) nhom formyl;

(a5) nhom cacboxyl;

(a6) nhom (C1-Ce) alkyl;

(a7) nhom (C»-Cg) alkenyl;

(a8) nhom (C2-Ce) alkynyl;

(a9) nhom (C3-Cs) xycloalkyl;
(a10) nhom halo (C1-Ce) alkyl;
(all) nhom halo (C2-Ce) alkenyl;
(al2) nhom halo (C2-Cs) alkynyl;
(al3) nhém halo (C3-Ce) xycloalkyl;
(al4) nhém hydroxy (C1-Ce) alkyl;

(al5) nhom hydroxy halo (C1-Cs) alkyl;
309
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(a16) nhom (C1-Cs) alkoxy (C1-Ce) alkyl;
(al7) nhém di-(C1-Cs) alkoxy (Ci-Cs) alkyl;
(a18) nhom halo (Ci-Cs) alkoxy (Ci-Ce) alkyl;
(a19) nhém (C1-Cs) alkoxy halo (Ci-Ce) alkyl;
(a20) nhom halo (C1-Cs) alkoxy halo (C1-Ce) alkyl;
(a21) nhom (C3-Cs) xycloalkyl (C1-Ce) alkyl;
(a22) nhom (C1-Ce) alkoxy;

(a23) nhom halo (C1-Cs) alkoxy;

(a24) nhom (Ci-Cs) alkylthio;

(a25) nhém (Ci-Cs) alkylsulfinyl;

(a26) nhom (C1-Cs) alkylsulfonyl;

(a27) nhom halo (C1-Ce) alkylthio;

(a28) nhém halo (C1-Ce) alkylsulfinyl;

(a29) nhoém halo (C1-Cs) alkylsulfonyl;

(a30) nhom R¥RYN trong do R® va R® ¢6 thé gidng nhau hogc khac nhau va
mdi ky hiéu la nguyén tr hydro, nhom hydroxyl, nhom amino, nhom di-(C1-Ce)
alkylamino, nhom (Ci-Ce) alkyl, nhom (C3-Ce) xycloalkyl, nhém (C2-Ce) alkenyl,
nhém (C2-Cs) alkynyl, nhém (Ci-Ce) alkoxy, nhom (C2-Cs) alkenyloxy, nhém halo
(C1-Cs) alkyl, nhém halo (C2-Cs) alkenyl, nhém halo (C2-Ce) alkynyl, nhém halo
(C1-Cs) alkoxy, nhom halo (C3-Ce) xycloalkyl, nhém (C3-Ce) xycloalkyl (C1-Ce) alkyl,
nhéom xyano (Ci-Ce) alkyl, nhém (Ci-Cs) alkylcacbonyl, nhom halo (Ci-Ce)
alkylcacbonyl, nhom (Ci-Ce) alkoxycacbonyl, nhém halo (Ci-Ce) alkoxycacbonyl,
nhom (Ci-Cs) alkylsulfanylcacbonyl, nhém (Ci-Cs) alkylsulfonyl, nhom halo (C1-Ce)
alkylsulfonyl, nhém  N-(Ci-Ce) alkylcacboxamit, ~nhom  N,N-di-(Ci-Ce)
alkylcacboxamit, nhém  N-(Ci-Ce) alkylsulfamoyl, nhém  N,N-di-(Ci-Cs)
alkylsulfamoyl, nhém N-halo (C1-Cs) alkylcacboxamit, nhom (Ci-Ce) alkoxycacbonyl
(C1-Cs) alkyl, nhém (C1-Cs) alkoxy (Ci-Ce) alkyl, nhom di-(Ci-Ce) alkoxy (C1-Ce)
alkyl, nhém (C1-Ce) alkoxy (Ci-Ce) alkylcacbonyl, nhom thietanyl, nhom
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1,1-dioxothietanyl, nhoém tetrahydrofuranyl, nhom thiazolyl, nhém
2-oxotetrahydrofuranyl, nhém phenyl, nhém phenyl co, ¢ trén vong, tu 1 dén 5 nhom
thé ma c6 thé gibng nhau hodc khac nhau va duge chon tir nhom chi bao gdbm nguyén
tir halogen, nhém xyano, nhom (C1-Ce) alkyl, nhém halo (C1-Cs) alkyl, nhém (Ci-Ce)
alkoxy, nhém halo (Ci-Ce) alkoxy, nhém (C3-Ce) xycloalkyl, nhém (Ci-Ce) alkylthio,
nhém halo (Ci-Ce) alkylthio, nhom (Ci-Cs) alkylsulfinyl, nhom halo (Ci-Ce)
alkylsulfinyl, nhém (Ci-Cs) alkylsulfonyl, va nhém halo (C1-Cs) alkylsulfonyl, hoac
nhom phenyl (C1-Cs) alkyl, hodc R® va R ¢6 thé ghép véi nhau dé tao thanh vong c6
tir 4 dén 6 phan tir;

(a31) nhém R1(R'M)N (C1-Ce) alkyl trong d6 R'? va R ¢6 thé gidng nhau hogc
khac nhau va mdi ky hiéu 1a nguyén tt hydro, nhém (C1-Ce) alkyl, nhom halo (C1-Ce)
alkyl, nhom (C3-Cs) xycloalkyl, nhém (C3-Cs) xycloalkyl (Ci-Ce) alkyl, nhém (C1-Ce)
alkylcacbonyl, nhém halo (C1-Ce) alkylcacbonyl, nhém (C1-Cs) alkoxycacbonyl, nhom
halo (C1-Ce) alkoxycacbonyl, nhém (Ci-Ce) alkylsulfonyl, hoac nhom halo (Ci-Cs)
alkylsulfonyl, hogc R1° va R! c6 thé ghép véi nhau dé tao thanh vong c6 tir 4 dén 6
phan tir;

(a32) nhom (C1-Cs) alkylthio (Ci-Co) alkyl;

(a33) nhom (C1-Cs) alkylsulfinyl (C1-Ce) alkyl:;

(a34) nhom (C1-Ce) alkylsulfonyl (C1-Ce) alkyl;
(a35) nhom halo (C1-Ce) alkylthio (Ci-Cs) alkyl;
(a36) nhom halo (Ci-Cs) alkylsulfinyl (C1-Cs) alkyl;
(a37) nhém halo (C1-Cs) alkylsulfonyl (Ci-Ce) alkyl;
(a38) nhom (C1-Cs) alkylthio halo (Ci-Cs) alkyl;
(a39) nhom (C1-Cs) alkylsulfinyl halo (Ci-Ce) alkyl;
(a40) nhom (C1-Cs) alkylsulfonyl halo (C1-Ce) alkyl;
(a41) nhém halo (C1-Cs) alkylthio halo (C1-Cs) alkyl;
(a42) nhom halo (C1-Ce) alkylsulfinyl halo (C1-Cs) alkyl;

(a43) nhom halo (C1-Ce) alkylsulfonyl halo (C1-Cs) alkyl;
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(a44) nhom (Ci-Cs) alkylcacbonyl;

(a45) nhém (C1-Cs) alkoxycacbonyl;

(a46) nhom halo (C1-Cs) alkylcacbonyl;

(a47) nhém halo (Ci-Ce) alkoxycacbonyl;

(a48) nhom (Ci-Cs) alkylcacbonyloxy;

(a49) nhom halo (C1-Cs) alkylcacbonyloxy;

(a50) nhém R'°(R'N cacbonyl trong d6 R'? va R gidng nhu trén;
(a51) nhém RIY(RMN cacbonyloxy trong d6 R'® va R!! gidng nhu trén;
(52) nhém RIOR'N sulfonyl trong d6 R'” va R!! gibng nhu trén;
(a53) nhom (Ci1-Ce) alkylsulfonyloxy;

(a54) nhom halo (C1-Cs) alkylsulfonyloxy;

(a55) nhom (C1-Cs) alkoxyimino (Ci-Cs) alkyl;

(a56) nhom halo (C1-Ce) alkoxyimino (Ci-Cs) alkyl;

(a57) nhom phenyl;

(a58) nhom phenyl c6, 6 trén vong, tur 1 dén 5 nhom thé ma co thé gidng nhau
hoic khac nhau va dugc chon tir nguyén tir halogen, nhom xyano, nhom nitro, nhém
formyl, nhém (C1-Cs) alkyl, nhém halo (C1-Ce) alkyl, nhom (Ci-Ce) alkoxy, nhém
halo (C1-Cs) alkoxy, nhom (C3-Ce) xycloalkyl (C1-Cs) alkyl, nhém RIYRMN (C1-Ce)
alkyl trong d6 R va R'! gidng nhu trén, nhom RIRN trong d6 R'® va R'! gidng
nhu trén, nhom (Ci-Ce) alkylthio, nhom halo (C1-Ce) alkylthio, nhom (Ci-Ce)
alkylsulfinyl, nhém halo (Ci-Cs) alkylsulfinyl, nhom (C1-Ce) alkylsulfonyl, va nhom
halo (C1-Cs) alkylsulfonyl;

(a59) nhom pyridyl;

(a60) nhom pyridyl co, & trén vong, tur 1 dén 4 nhom thé ma c6 thé gidng nhau
hodc khac nhau va dugc chon tir nguyén tur halogen, nhom xyano, nhém nitro, nhom
formyl, nhém (Ci-Cs) alkyl, nhém halo (C1-Cs) alkyl, nhém (Ci-Ce) alkoxy, nhom
halo (C1-Cs) alkoxy, nhom (Cs-Cs) xycloalkyl (C1-Ce) alkyl, nhom RIYRMN (C1-Cs)
alkyl trong d6 R'® va R"! giéng nhu trén, nhom RI9R)N trong d6 R'® va R'! giéng
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nhu trén, nhom (Ci-Ce) alkylthio, nhém halo (C1-Ce) alkylthio, nhom (Ci-Cs)
alkylsulfinyl, nhém halo (C1-Ce) alkylsulfinyl, nhom (Ci-Ce) alkylsulfonyl, va nhom
halo (C1-Cs) alkylsulfonyl;

(a61) nhom pyrazolyl;

(a62) nhom pyrazolyl co, ¢ trén vong, tir 1 dén 3 nhom thé ma c6 thé gidng
nhau hodc khac nhau va dugc chon tir nguyén tir halogen, nhém xyano, nhom nitro,
nhém formyl, nhém (Ci-Cs) alkyl, nhém halo (C1-C¢) alkyl, nhom (Ci-Ce) alkoxy,
nhom halo (C1-Ce) alkoxy, nhém (C3-Ce) xycloalkyl (Ci-Co) alkyl, nhém ROYRMN
(C1-Cs) alkyl trong d6 R'® va R! gibng nhu trén, nhom R'O(R'N trong d6 R0 va RI
gidng nhu trén, nhom (C1-Coe) alkylthio, nhém halo (C1-Ce) alkylthio, nhom (Ci1-Ce)
alkylsulfinyl, nhém halo (Ci-Cs) alkylsulfinyl, nhom (C1-Ce) alkylsulfonyl, va nhom
halo (Ci1-Ce) alkylsulfonyl;

(a63) nhom phenoxy;

(a64) nhém phenoxy c6, & trén vong, tir 1 dén 5 nhom thé ma co thé giéng nhau
hoic khac nhau va dugc chon tur nguyén tir halogen, nhém xyano, nhom nitro, nhom
formyl, nhém (C1-Ce) alkyl, nhom halo (C1-Cs) alkyl, nhom (Ci-Cs) alkoxy, nhém
halo (C1-Ce) alkoxy, nhom (Cs-Ce) xycloalkyl (C1-Cs) alkyl, nhém RIORMN (Ci-Co)
alkyl trong d6 R va R'! giéng nhu trén, nhom RIOR!MN trong d6 R'® va R" gidng
nhu trén, nhom (Ci-Ce) alkylthio, nhém halo (C1-Ce) alkylthio, nhom (Ci-Ce)
alkylsulfinyl, nhém halo (C1-Cs) alkylsulfinyl, nhom (Ci-Ce) alkylsulfonyl, va nhém
halo (C1-Cé) alkylsulfonyl;

(a65) nhom dioxolanyl;

(a66) nhom dioxolanyl c6, ¢ trén vong, tur 1 dén 4 nhom thé ma c6 thé gibng
nhau hodc khac nhau va duogc chon tir nguyén tir halogen, nhom Xyano, nhom nitro,
nhém formyl, nhém cacbonyl, nhém (C1-Ce) alkyl, nhém halo (C1-Cs) alkyl, nhom
(C1-Cs) alkoxy, nhém halo (Ci-Ce) alkoxy, nhém (C3-Cs) xycloalkyl (Ci-Ce) alkyl,
nhém RIRMN (Ci-C) alkyl trong d6 R'® va R gidng nhu trén, nhom (Ci-Ce)
alkylthio, nhém halo (C1-Cs) alkylthio, nhém (C1-Cs) alkylsulfinyl, nhém halo (C1-Ce)
alkylsulfinyl, nhém (Ci-Cs) alkylsulfonyl, va nhém halo (Ci-Ce) alkylsulfonyl;

(a67) nhom dioxanyl;
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(a68) nhom dioxanyl co, & trén vong, tir 1 dén 6 cac nhom thé ma co thé gidng
nhau hozc khac nhau va dugc chon tir nguyén tur halogen, nhom xyano, nhom nitro,
nhém formyl, nhém cacbonyl, nhém (Ci-Ce) alkyl, nhém halo (C1-Ce) alkyl, nhom
(C1-Cs) alkoxy, nhom halo (Ci-Cs) alkoxy, nhom (Cs-Ce) xycloalkyl (Ci-Ce) alkyl,
nhom RRMN (Ci-Ce) alkyl trong d6 R va R gibng nhu trén, nhém (Ci-Cs)
alkylthio, nhém halo (C1-Ce) alkylthio, nhom (C1-Cs) alkylsulfinyl, nhom halo (C1-Cs)
alkylsulfinyl, nhém (Ci-Ce) alkylsulfonyl, va nhom halo (C1-Cs) alkylsulfonyl;

(a69) nhém (C1-Cs) alkylen dugc tao thanh cting véi mot nhém thé lién ke,
trong d6 nhom (Ci1-Ce) alkylen co thé dugc thé voi tur 1 dén 4 nhom thé ma co thé
gibng nhau hodc khac nhau va dugc chon tu nguyén t halogen, nhém phenyl, va

nhoém (C1-Ce) alkyl; hodc

(a70) nhom metylendioxy dugc tao thanh cung voi mot nhom thé lién ké, trong
d6 nhom metylendioxy c6 thé duoc thé bing 1 hodc 2 nhom thé ma c6 thé giéng nhau
hozic khac nhau va dugce chon tir nguyén tir halogen, nhém phenyl, va nhém (Ci-Ce)

alkyl,

trong d6, khi m la s6 nguyén 16n hon hoac bang 2, cac R! ¢ thé giébng nhau

hoac khéc nhau,

mlao, 1,2, 3, hodc 4,

R?1a
(b1) nguyén tur hydro;
(b2) nhom (C1-Ce) alkyl;
(b3) nhém (C3-Cs) xycloalkyl;
(b4) nhom (C2-Cs) alkenyl;
(b5) nhom (C2-Ce) alkynyl;
(b6) nhém halo (C1-Ce) alkyl;
(b7) nhém halo (C2-Cs) alkenyl;
(b8) nhém halo (C2-Cs) alkynyl;
(b9) nhém (Ci-Cs) alkoxy (C1-Ce) alkyl;
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(b10) nhém (C1-Cs) alkylthio (Ci-Cs) alkyl;

(b11) nhém (C1-Cs) alkylsulfinyl (Ci-Ce) alkyl;

(b12) nhém (C1-Cs) alkylsulfonyl (C1-Ce) alkyl;

(b13) nhém (C3-Cs) xycloalkyl (C1-Ce) alkyl;

(b14) nhom (C;-Cs) alkoxy;

(b15) nhém (C1-Cs) alkylcacbonyl;

(b16) nhém (C1-Cs) alkoxycacbonyl;

(b17) nhom halo (Ci1-Ce) alkoxy:

(b18) nhom halo (Ci-Cs) alkylcacbonyl;

(b19) nhém halo (Ci-Cs) alkoxycacbonyl;

(b20) nhém R1°(R')N cacbonyl trong d6 R' va R!! gidng nhu trén; hodc

(b21) nhém RI)(R'N sulfonyl trong d6 R'® va R gidng nhu trén,
R3 1a

(c1) nguyén tu hydro;

(¢2) nhém halogen;

(c3) nhoém xyano;

(c4) nhoém cacboxyl;

(c5) nhom cacboxamit;

(c6) nhom (C1-Cs) alkyl;

(c7) nhom (C»-Cs) alkenyl;

(c®) nhom (C»-Ce) alkynyl;

(c9) nhom halo (C1-Ce) alkyl;

(c10) nhém halo (C2-Cs) alkenyl;

(c11) nhom halo (C2-Ce) alkynyl;

(c12) nhom R¥R)N trong d6 R® va R’ gidng nhu trén;
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(c13) nhom (Ci-Ce) alkoxy;

(c14) nhom halo (Ci-Coe) alkoxy;

(c15) nhom (C1-Ce) alkoxy (Ci-Cs) alkyl; hodc

(c16) nhém (C1-Cs) alkoxycacbonyl (C1-Ce) alkyl,
R*1a

(d1) nguyén tir hydro;

(d2) nhom (C1-Ce) alkyl;

(d3) nhom (C2-Ce) alkenyl;

(d4) nhom (C2-Ce) alkynyl;

(d5) nhom (C3-Ce) xycloalkyl;

(d6) nhom halo (C1-Cs) alkyl;

(d7) nhém halo (C2-Ce) alkenyl;

(d8) nhém halo (C2-Cs) alkynyl;

(d9) nhém (C1-Ce) alkoxy (Ci-Co) alkyl;

(d10) nhom halo (Ci-Cs) alkoxy (C1-Ce) alkyl;

(d11) nhém (C1-Cs) alkoxy halo (C1-Ce) alkyl;

(d12) nhém halo (C1-Ce) alkoxy halo (C1-Ce) alkyl;

(d13) nhém (C3-Ce) xycloalkyl (C1-Ce) alkyl;

(d14) nhém xyano (C1-Ce) alkyl;

(d15) nhém (C1-Ce) alkylthio (Ci-Cs) alkyl;

(d16) nhém (C1-Ce) alkylsulfinyl (C1-Co) alkyl;

(d17) nhém (C-Ce) alkylsulfonyl (C1-Ce) alkyl;

(d18) nhém cacboxyl (C1-Ce) alkyl;

(d19) nhém phenyl (Ci-Ce) alkyl;
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(d20) nhém phenyl (C1-Cs) alkyl co, ¢ trén vong, tir 1 dén 5 nhom thé ma c6 thé
gidng nhau hogc khac nhau va dugc chon tir nguyén tir halogen, nhom xyano, nhém
nitro, nhom formyl, nhém (Ci1-Ce) alkyl, nhém halo (C1-Cs) alkyl, nhom (Ci-Ce)
alkoxy, nhom halo (Ci-Ce) alkoxy, nhom (C3-Cs) xycloalkyl (Ci-Ce) alkyl, nhom
(C1-Cs) alkylthio, nhom halo (C1-Ce) alkylthio, nhém (Ci-Ce) alkylsulfinyl, nhom halo
(Ci1-C) alkylsulfinyl, nhém (Ci-Ce) alkylsulfonyl, va nhom halo (C1-Ce) alkylsulfonyl;

(d21) nhém R'(R')N alkyl trong d6 R'® vaR" gibng nhu trén;
(d22) nhém (C1-Cs) alkylcacbonyl;

(d23) nhom (Ci1-Cs) alkoxycacbonyl;

(d24) nhém (C1-Cs) alkylsulfonyl;

(d25) nhém halo (Ci-Cs) alkylcacbonyl;

(d26) nhom halo (C1-Coe) alkoxycacbonyl;

(d27) nhom halo (C1-Ce) alkylsulfonyl;

(d28) nhém R'Y(RM)N cacbonyl trong do R0 va R!! gibng nhu trén;
(d29) nhém RIY(R')N sulfonyl trong do R0 va R!! gibng nhu trén;
(d30) nhom phenyl;

(d31) nhém phenyl c6, & trén vong, tur 1 dén 5 nhom thé ma co thé gidng nhau
hodc khac nhau va dugc chon tir nguyén tir halogen, nhom xyano, nhom nitro, nhom
formyl, nhém (C1-Cs) alkyl, nhém halo (C1-Ce) alkyl, nhom (C1-Ce) alkoxy, nhom
halo (C1-Cs) alkoxy, nhom (Cs-Cs) xycloalkyl (C1-Ce) alkyl, nhém RIOR'MN trong do6
R0 va R" gibng nhu trén, nhém (Ci-Cs) alkylthio, nhém halo (C1-Ce) alkylthio, nhom
(C1-Cs) alkylsulfinyl, nhom halo (C1-Cs) alkylsulfinyl, nhém (Ci-Ce) alkylsulfonyl, va
nhom halo (Ci1-Cs) alkylsulfonyl; hoac

(d32) nhom (Ci-Ce) alkoxycacbonyl (C1-Ce) alkyl,

Al, A2, va A3 c6 thé gibng nhau hodc khac nhau va mdi ky hiéu la CR®
(trong d6 R® 1a nguyén tir hydro, nguyén tr halogen, nhém xyano, nhém (Ci-Ce) alkyl,
nhém halo (C1-Ce) alkyl, nhom (Ci-Ce) alkoxy, nhém halo (Ci-Ce) alkoxy, nhoém
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RIQR!")N trong d6 R'® va R" giéng nhu trén, nhém (C1-Ce) alkylthio, nhém (Ci-Ce)
alkylsulfinyl, hodc nhom (Ci-Ce) alkylsulfonyl) hodc nguyén t nito, va

Qla
(el) nguyén tir halogen;
(e2) nhém xyano,
(e3) nhom nitro;
(e4) nhom formyl;
(e5) nhom (C1-Cs) alkyl,
(e6) nhom (C2-Cs) alkenyl;
(e7) nhom (C2-Cs) alkynyl;
(e8) nhom halo (C1-Cs) alkyl;
(€9) nhom halo (C2-Ce) alkenyl;
(e10) nhém halo (C2-Coe) alkynyl;
(e11) nhém (Ci-Cs) alkoxy:;
(e12) nhom halo (C1-Cg) alkoxy;
(e13) nhém hydroxy (Ci-Cs) alkyl;
(e14) nhoém dihydroxy (C1-Ce) alkyl;
(e15) nhom (C1-Cs) alkoxy (Ci-Ce) alkyl;
(e16) nhom (C1-Cs) alkoxy (C2-Ce) alkenyl;
(e17) nhém R¥RO)N trong d6 R® va R giong nhu trén;
(e18) nhom dioxolanyl;

(¢19) nhém dioxolanyl c6, ¢ trén vong, 1 hoac 2 nhom thé ma co6 thé giéng
nhau hodc khac nhau va duogc chon tur nguyén tir halogen, nhém xyano, nhom nitro,
nhém formyl, nhém cacbonyl, nhém (Ci-Ce) alkyl, nhém halo (Ci-Cs) alkyl, nhom
(C1-Cs) alkoxy, nhém halo (C1-Ce) alkoxy, nhém (Cs-Ce) xycloalkyl (Ci-Ce) alkyl,
nhom R RN (Ci-C) alkyl trong do R'® va R" gidng nhu trén, nhém (Ci-Cs)
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alkylthio, nhom halo (Ci1-Ce) alkylthio, nhom (C1-Cs) alkylsulfinyl, nhom halo (C1-Ce)
alkylsulfinyl, nhoém (C1-Ce) alkylsulfonyl, va nhém halo (C1-Cs) alkylsulfonyl;

(e20) nhom dioxanyl;

(e21) nhom dioxanyl ¢, & trén vong, tir 1 dén 3 nhém thé ma c6 thé gidng nhau
hodc khac nhau va dugc chon tir nguyén tu halogen, nhém xyano, nhém nitro, nhém
formyl, nhém cacbonyl, nhom (Ci-Ce) alkyl, nhom halo (C1-Ce) alkyl, nhém (C1-Coe)
alkoxy, nhém halo (Ci-Ce) alkoxy, nhom (C3-Cg) xycloalkyl (C1-Ce) alkyl, nhom
RIYRN (Ci-Cs) alkyl trong d6 R'® va R" gibng nhu trén, nhom (Ci-Ce) alkylthio,
nhém halo (Ci-Ce) alkylthio, nhom (Ci-Ce) alkylsulfinyl, nhom halo (Ci-Ce)
alkylsulfinyl, nhém (C1-Cs) alkylsulfonyl, va nhém halo (Ci1-Cs) alkylsulfonyl;

(e22) nhom phenyl;

(e23) nhom phenyl c6, & trén vong, tur 1 dén 5 nhom thé ma co thé gidng nhau
hodc khac nhau va dugc chon tir nguyén tr halogen, nhém xyano, nhém nitro, nhom
formyl, nhém (Ci-Cs) alkyl, nhom halo (Ci-Co) alkyl, nhom (Ci-Ce) alkoxy, nhoém
halo (C1-Cs) alkoxy, nhém (C3-Cs) xycloalkyl (Ci-Cs) alkyl, nhom RIYRMN trong do6
R va R'! giéng nhu trén, nhom (Ci-Cs) alkylthio, nhém halo (Ci-Cs) alkylthio, nhém
(C1-Cs) alkylsulfinyl, nhom halo (C1-Ce) alkylsulfinyl, nhom (C1-Ce) alkylsulfonyl,
nhom va nhém halo (Ci-Cs) alkylsulfonyl;

(e24) nhém imidazolyl;

(€25) nhém imidazolyl ¢6, & trén vong, tir 1 dén 3 nhém thé ma c6 thé gidng
nhau hozic khac nhau va dugc chon tir nguyén tir halogen, nhém xyano, nhom nitro,
nhom formyl, nhém (Ci-Cs) alkyl, nhom halo (C1-Cs) alkyl, nhom (Ci-Ce) alkoxy,
nhém halo (C1-Ce) alkoxy, nhém (C3-Cs) xycloalkyl (C1-Ce) alkyl, nhom RIYRMN
trong d6 R0 va R gibng nhu trén, nhom (C1-Ce) alkylthio, nhém halo (Ci-Ce)
alkylthio, nhém (Ci-Cs) alkylsulfinyl, nhém halo (Ci1-Cs) alkylsulfinyl, nhom (Ci-Ce)
alkylsulfonyl, va nhém halo (Ci-Cs) alkylsulfonyl;

(e26) nhom oxadiazolyl;

(e27) nhém oxadiazolyl ¢6, & trén vong, nhom thé duoc chon tir nguyén tir
halogen, nhém xyano, nhom nitro, nhém formyl, nhom (Ci-Ce) alkyl, nhom halo

(C1-Cs) alkyl, nhom (Ci-Ce) alkoxy, nhom halo (C1-Ce) alkoxy, nhom (Cs3-Ce)
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xycloalkyl (Ci-Ce) alkyl, nhém RR')N trong dé R0 va R" giéng nhu trén, nhom
(C1-Cs) alkylthio, nhém halo (C1-Cs) alkylthio, nhém (C1-Ce) alkylsulfinyl, nhom halo
(C1-Cs) alkylsulfinyl, nhom (C1-Cs) alkylsulfonyl, va nhom halo (C1-Cs) alkylsulfonyl;

(€28) nhom S(O)pR® trong dé RS 12 nguyén t& hydro, nhom (Ci-Cs) alkyl, nhom
(C2-C¢) alkenyl, nhom (C2-Ce) alkynyl, nhom halo (C1-C) alkyl, nhém halo (C2-Ce)
alkenyl, nhom halo (C2-Ce) alkynyl, nhém (C1-Cs) alkoxy, nhém (Cs-Ce) xycloalkyl,
nhém halo (C3-Ce) xycloalkyl, nhém phenyl (C1-C¢) alkyl, nhom (Ci-Ce)
alkoxyphenyl (C1-Cs) alkyl, nhém (Ci-Ce) alkylphenyl (C1-Ce) alkyl, nhom tri-(Ci-Ce)
alkylsilylphenyl (C1-Cs) alkyl, hodc nhém N(R*)R’ trong d6 R® va R® giéng nhu trén,
vapla0, 1, hoac 2;

(€29) nhém C(O)R’ trong d6 R’ 12 nhém hydroxyl, nhom (Ci-Cs) alkyl, nhom
(C2-Cs) alkenyl, nhém (C2-Ce) alkynyl, nhém halo (C1-Ce) alkyl, nhém halo (C2-Ce)
alkenyl, nhém halo (C2-Ce) alkynyl, nhom (C1-Cs) alkoxycacbonyl (Ci-Ce) alkyl,
nhom phenyl (C1-Ce) alkyl, nhom phenyl (Ci-Cs) alkoxy, nhom (Ci-Cs) alkoxy, nhom
(C2-Cs) alkenyloxy, nhom (C»-Cs) alkynyloxy, nhém (Cs-Cs) xycloalkoxy, nhém halo
(C1-Cs) alkoxy, nhom halo (C-Ce) alkynyloxy, nhém phenyloxy, nhom (Ci-Ce)
alkoxycacbonyl (Ci-Cs) alkoxy, nhom (C1-Ce) alkylthio, nhom phenyl, nhom
thiazolidinyl, hodc nhom N(R¥)R® trong d6 R® va R’ gidng nhu trén;

(e30) nhom thiocacboxamit;

(¢31) nhém N-(C1-Cs) alkylaminothiocacbonyl;

(e32) nhom N,N-di-(C1-Ce) alkylaminothiocacbonyl;

(e33)

[Cong thirc hoa hoc 2]

trong d6 RS va R® gidng nhu trén;
(¢34) nhém hydroxyimino (Ci-Cs) alkyl;
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(€35) nhom (C1-Ce) alkoxyimino (C1-Cs) alkyl;

(€36) nhom halo (C1-Cs) alkoxyimino (C1-C3) alkyl;
(e37) nhoém hydrazono (Ci-Cs) alkyl;

(¢38) nhom (C1-Ce) alkylhydrazono (Ci-Cs) alkyl;
(€39) nhom di-(C1-Cs) alkylhydrazono (C1-Cs) alkyl;
(e40) nhom phenyl (C1-Ce) alkoxyimino (C1-Cs) alkyl;
(e41) nhém (C2-Cs) alkenyloxyimino (C1-Cs) alkyl;
(e42) nhom di-(C1-Cs) alkoxyphosphoryl;

(e43) nhom di-(C1-Cs) alkoxyphosphorylamino;
(e44) nhom hydroxyl;

(e45) nhom (C1-Cs) alkoxy (Ci-Cs) alkoxy;

(e46) nhoém (C1-Cs) alkoxyiminoamino (C1-C3) alkyl;
(e47) nhom xyano (Ci-Ce) alkyl;

(e48) nhom xyano (C2-Ce) alkenyl;

(€49) nhom dixyano (C1-Ce) alkyl; hodc

(¢50) nhom dixyano (C2-Ce) alkenyl}, hodc

muoi cua no.

2. Hop chit hoac mubi ciia né theo diém 1, trong do
Al A2, va A3 1a gidng nhu diém 1,
R!1a

(al) nguyén tir halogen;

(a2) nhoém xyano;

(a3) nhém nitro;

(a4) nhom formyl;
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(a5) nhém cacboxyl;

(a6) nhom (C1-Cs) alkyl;

(a7) nhom (C»-Ce) alkenyl;

(a8) nhom (C2-Cs) alkynyl;

(a9) nhom (Cs-Cs) xycloalkyl;
(a10) nhom halo (C1-Ce) alkyl;
(all) nhom halo (C2-Cs) alkenyl;
(al2) nhém halo (C2-Cs) alkynyl;
(al4) nhém hydroxy (Ci-Cs) alkyl;

(al5) nhém hydroxy halo (C1-Ce) alkyl;

(a16) nhom (C1-Cs) alkoxy (Ci-Cs) alkyl;

(al7) nhém di-(C1-Cs) alkoxy (C1-Ce) alkyl;

(a18) nhém halo (Ci-Cs) alkoxy (C1-Ce) alkyl;
(a19) nhom (C1-Cs) alkoxy halo (Ci1-Cs) alkyl;
(a20) nhém halo (C1-Cs) alkoxy halo (C1-Ce) alkyl;

(a21) nhém (C3-Cs) xycloalkyl (Ci-Ce) alkyl;

(a22) nhém (C1-Ce) alkoxy;

(a23) nhom halo (C1-Cs) alkoxy;

(a24) nhom (C1-Cs) alkylthio;

(a25) nhém (C1-Cs) alkylsulfinyl;
(a26) nhom (Ci-Cs) alkylsulfonyl;
(a27) nhém halo (C1-Ce) alkylthio;
(a28) nhém halo (C1-Cs) alkylsulfinyl;

(a29) nhém halo (C1-Cs) alkylsulfonyl:;

322

322/339



49767

323/339

(230) nhom RER)N trong d6 R® va R’ ¢6 thé gidng nhau hodc khac nhau va
mbi ky hiéu 1a nguyén tir hydro, nhém hydroxyl, nhém amino, nhom di-(C1-Ce)
alkylamino, nhém (Ci-Cs) alkyl, nhém (C3-Cs) xycloalkyl, nhém (C2-Cs) alkenyl,
nhém (C2-Cs) alkynyl, nhém (Ci-Ce) alkoxy, nhom (C2-Cs) alkenyloxy, nhom halo
(C1-Ce) alkyl, nhom halo (C2-Ce) alkenyl, nhém halo (C2-Cs) alkynyl, nhom halo
(C3-Cs) xycloalkyl, nhom (Cs-Cs) xycloalkyl (C1-Cs) alkyl, nhom xyano (C1-Ce) alkyl,
nhém (Ci1-Ce) alkylcacbonyl, nhém halo (C1-Ce) alkylcacbonyl, nhém (C1-Ce)
alkoxycacbonyl, ~nhom  halo  (Ci-Ce) alkoxycacbonyl, nhom  (Ci-Ce)
alkylsulfanylcacbonyl, nhém (Ci-Ce) alkylsulfonyl, nhém halo (Ci-Cs) alkylsulfonyl,
nhom N-(Ci-Ce) alkylcacboxamit, nhém N,N-di-(C1-C¢) alkylcacboxamit, nhom
N-(C;1-Cé) alkylsulfamoyl, nhom N.N-di-(C1-Cs) alkylsulfamoyl, nhém N-halo (C1-Co)
alkylcacboxamit, nhém (Ci-Ce) alkoxycacbonyl (C1-Ce) alkyl, nhom (C1-Cs) alkoxy
(C1-Cs) alkyl, nhém di-(Ci-Ce) alkoxy (C1-Cs) alkyl, nhém (C1-Cs) alkoxy (Ci-Ce)
alkylcacbonyl, nhom thietanyl, nhém 1,1-dioxothietanyl, nhom tetrahydrofuranyl,
nhom thiazolyl, nhém 2-oxotetrahydrofuranyl, nhom phenyl, nhom phenyl c6, & trén
vong, tur 1 dén 5 nhom thé ma co6 thé gidng nhau hodc khac nhau va dugc chon tur
nhom chi bao gdm nguyén tir halogen, nhom xyano, nhém (C1-Ce) alkyl, nhém halo
(C1-Cy) alkyl, nhom (C1-Ce) alkoxy, va nhom halo (Ci1-Cs) alkoxy, hodc nhom phenyl
(C1-Cs) alkyl, hodc R® va R’ ¢6 thé ghép v6i nhau dé tao thanh vong c6 tir 4 dén 6
phan tir;

(a31) nhom R'(R!M)N (C1-Co) alkyl trong do R0 va R" ¢6 thé gidng nhau hodc
khéac nhau va mdi ky hiéu 1a nguyén ti hydro, nhom (C1-Cs) alkyl, nhoém halo (Ci-Ce)
alkyl, nhém (C3-Cs) xycloalkyl, nhém (C3-Cs) xycloalkyl (C1-Ce) alkyl, nhém (C1-Co)
alkylcacbonyl, nhom halo (Ci-Ce) alkylcacbonyl, nhom (C1-Ce) alkoxycacbonyl, nhom
halo (C1-Cs) alkoxycacbonyl, nhom (Ci-Ce) alkylsulfonyl, hodc nhém halo (Ci-Cs)
alkylsulfonyl, hogc R!” va R' ¢6 thé ghép v6i nhau dé tao thanh vong c6 tir 4 dén 6
phan tir;

(a32) nhom (C1-Cs) alkylthio (C1-Ce) alkyl;
(a33) nhom (C1-Ce) alkylsulfinyl (Ci-Ce) alkyl;
(a34) nhom (C1-Cs) alkylsulfonyl (C1-Ce) alkyl;

(a35) nhom halo (C1-Cs) alkylthio (C1-Ce) alkyl;
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(a36) nhom halo (C1-Cs) alkylsulfinyl (C1-Ce) alkyl;

(a37) nhém halo (C1-Cs) alkylsulfonyl (C1-Ce) alkyl;

(a44) nhom (C1-Cs) alkylcacbonyl;

(a45) nhom (Ci1-Cs) alkoxycacbonyl;

(a46) nhom halo (Ci-Cs) alkylcacbonyl;

(a47) nhém halo (Ci-Cs) alkoxycacbonyl;

(250) nhém R!(RMN cacbonyl trong d6 R'? vaR"! gidng nhu trén;
(252) nhom R1O(RMN sulfony! trong d6 R va R'! giong nhu trén;
(a55) nhém (C1-Ce) alkoxyimino (Ci1-Cs) alkyl;

(a56) nhom halo (Ci-Ce) alkoxyimino (C1-Cs) alkyl;

(a57) nhom phenyl;

(a58) nhém phenyl c6, & trén vong, tir 1 dén 5 nhém thé ma co thé gidng nhau
hodc khéac nhau va duge chon tlir nguyén tir halogen, nhom xyano, nhom nitro, nhém
formyl, nhém (C1-Cs) alkyl, nhom halo (Ci-Ce) alkyl, nhom (C1-Cs) alkoxy, nhom
halo (C1-Cs) alkoxy, nhom (C3-Cs) xycloalkyl (C1-Ce) alkyl, nhém RIORMN (Ci-Cs)
alkyl trong do R va R"! gidng nhu trén, nhom RIYRMN trong d6 R'® va R! gidng
nhu trén, nhom (Ci-Ce) alkylthio, nhém halo (Ci-Ce) alkylthio, nhém (Ci-Ce)
alkylsulfinyl, nhém halo (Ci-Cs) alkylsulfinyl, nhém (C1-Ce) alkylsulfonyl, va nhom
halo (C1-Cs) alkylsulfonyl;

(a59) nhém pyridyl;

(a60) nhom pyridyl co, & trén vong, tur 1 dén 4 nhom thé ma c6 thé gidng nhau
hodc khéac nhau va duge chon tir nguyén tir halogen, nhom xyano, nhom nitro, nhom
formyl, nhém (C1-Cs) alkyl, nhom halo (Ci-Ce) alkyl, nhom (C1-Cs) alkoxy, nhom
halo (Ci-Cs) alkoxy, nhém (C3-Cs) xycloalkyl (C1-Cs) alkyl, nhom RIRMN (C1-Cs)
alkyl trong d6 R!° va R'! giéng nhu trén, nhom R'R')N trong d6 R0 va R" gidng
nhu trén, nhém (Ci1-Ce) alkylthio, nhém halo (Ci-Ce) alkylthio, nhom (Ci-Ce)
alkylsulfinyl, nhém halo (Ci-Ce) alkylsulfinyl, nhom (C1-Ce) alkylsulfonyl, va nhom
halo (C1-Cs) alkylsulfonyl;
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(a61) nhoém pyrazolyl;

(a62) nhém pyrazolyl co, & trén vong, tur 1 dén 3 nhom thé ma co thé giong
nhau hodc khac nhau va dugc chon tir nguyén tir halogen, nhém xyano, nhém nitro,
nhom formyl, nhém (Ci-Cs) alkyl, nhém halo (C1-Cs) alkyl, nhom (Ci-Cs) alkoxy,
nhém halo (C1-Ce) alkoxy, nhom (C3-Ce) xycloalkyl (Ci-Ce) alkyl, nhém RIQRMN
(C1-Cg) alkyl trong d6 R'* va R" gibng nhu trén, nhoém R'(R')N trong do R0 va R!
gidng nhu trén, nhom (C1-Ce) alkylthio, nhom halo (Ci-Ce) alkylthio, nhom (Ci-Ce)
alkylsulfinyl, nhém halo (Ci-Ce) alkylsulfinyl, nhém (Ci-Cs) alkylsulfonyl, va nhoém
halo (Ci-Cs) alkylsulfonyl;

(a63) nhém phenoxy;

(a64) nhom phenoxy co, & trén vong, tir 1 dén 5 nhém thé ma c6 thé giéng nhau
hodc khac nhau va dugc chon tir nguyén tir halogen, nhém xyano, nhom nitro, nhom
formyl, nhém (Ci-Cs) alkyl, nhém halo (Ci-Co) alkyl, nhom (Ci-Cs) alkoxy, nhom
halo (C1-Ce) alkoxy, nhom (C3-Cs) xycloalkyl (Ci-Ce) alkyl, nhom RIYRMN (Ci-Ce)
alkyl trong d6 R'® va R giéng nhu trén, nhém RIRN trong d6 R va R'! gidng
nhu trén, nhém (Ci-Ce) alkylthio, nhom halo (Ci-Ce) alkylthio, nhém (Ci-Ce)
alkylsulfinyl, nhém halo (Ci-Cs) alkylsulfinyl, nhom (C1-Ce) alkylsulfonyl, va nhom
halo (C1-Cé) alkylsulfonyl;

(a65) nhoém dioxolanyl;

(a66) nhém dioxolanyl co, 6 trén vong, tir 1 dén 4 nhom thé ma co thé giéng
nhau hodc khac nhau va dugc chon tir nguyén tir halogen, nhém xyano, nhom nitro,
nhém formyl, nhém cacbonyl, nhém (Ci-Ce) alkyl, nhém halo (Ci-Ce) alkyl, nhom
(C1-Cs) alkoxy, nhém halo (Ci-Ce) alkoxy, nhom (C3-Ce) xycloalkyl (Ci-Ce) alkyl,
nhom RORMN (Ci-C) alkyl trong d6 R'® va R" gidng nhu trén, nhom (Ci-C)
alkylthio, nhém halo (C1-Cs) alkylthio, nhom (C1-Cs) alkylsulfinyl, nhém halo (Ci-Ce)
alkylsulfinyl, nhém (Ci-Cs) alkylsulfonyl, va nhém halo (C1-Cs) alkylsulfonyl;

(a67) nhoém dioxanyl;

(a68) nhém dioxanyl co, & trén vong, tir 1 dén 6 cac nhom thé ma co thé giong
nhau hodc khac nhau va dugc chon tir nguyén tir halogen, nhém xyano, nhém nitro,

nhém formyl, nhém cacbonyl, nhém (C1-Cs) alkyl, nhom halo (C1-Ce) alkyl, nhom
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(C1-C¢) alkoxy, nhém halo (Ci-Cs) alkoxy, nhém (Cs-Ce) xycloalkyl (Ci-Ce) alkyl,
nhom RI(RN (C;-Ce) alkyl trong @6 R'® va R gidng nhu trén, nhém (Ci-Cs)
alkylthio, nhém halo (Ci-Cs) alkylthio, nhom (C1-Cs) alkylsulfinyl, nhém halo (Ci-Ce)
alkylsulfinyl, nhom (C1-Cs) alkylsulfonyl, va nhém halo (C1-Cs) alkylsulfonyl;

(a69) nhoém (C1-Cs) alkylen dugc tao thanh cung v6i mdt nhom thé lién ke,
trong d6 nhom (Ci-Cs) alkylen ¢6 thé duogc thé v6i 1 hodc 2 nhom thé ma c6 thé giéng
nhau hodc khac nhau va dugc chon tir nguyén tir halogen, nhom phenyl, va nhom

(C1-Ce) alkyl; hodc

(a70) nhém metylendioxy dugc tao thanh cung v6i mot nhom thé lién k&, trong
d6 nhom metylendioxy c6 thé duoc thé bang 1 hodc 2 nhom thé ma c6 thé gidng nhau
hodc khac nhau va dugc chon tir nguyén ttr halogen, nhom phenyl, va nhom (C1-Co)

alkyl,

trong d6, khi m la s6 nguyén 16n hon hodc bang 2, cac R! ¢o thé giéng nhau

hoac khac nhau,
ml1a 0, 1,2, 3, hodc 4,
R? 1a
(b1) nguyén tur hydro;
(b2) nhém (C1-Ce) alkyl;
(b3) nhom (C3-Cs) xycloalkyl;
(b4) nhom (C2-Ce) alkenyl;
(b5) nhom (C2-Cs) alkynyl;
(b6) nhom halo (C1-Ce) alkyl;
(b7) nhém halo (C2-Cs) alkenyl,
(b8) nhoém halo (C2-Cs) alkynyl;
(b9) nhém (C1-Ce) alkoxy (Ci-Ce) alkyl;
(b10) nhém (C1-Cs) alkylthio (C1-Cs) alkyl;

(b11) nhém (C1-Cs) alkylsulfinyl (C1-Ce) alkyl;
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(b12) nhém (C1-Cs) alkylsulfonyl (C1-Ce) alkyl;

(b13) nhém (Cs-Cs) xycloalkyl (C1-Ce) alkyl;

(b15) nhom (C1-Ce) alkylcacbonyl;

(b16) nhoém (C1-Cs) alkoxycacbonyl;

(b18) nhom halo (Ci-Cs) alkylcacbonyl; hodc

(b21) nhém R'OR')N sulfony! trong d6 R'* va R" gibng nhu trén,
R’1a

(c1) nguyén tu hydro;

(¢2) nhom halogen;

(c3) nhom xyano;

(c4) nhom cacboxyl;

(¢5) nhém cacboxamit;

(¢6) nhom (C1-Ce) alkyl;

(c9) nhom halo (C1-Cs) alkyl;

(¢12) nhom RYR)N trong d6 R® va R gibéng nhu trén;

(c13) nhém (C1-Ce) alkoxy;

(c14) nhom halo (C1-Ce) alkoxy;

(c15) nhém (C1-Cs) alkoxy (Ci-Co) alkyl; hodc

(c16) nhom (C1-Cs) alkoxycacbonyl (Ci-Ce) alkyl,
R*1a

(d1) nguyén tir hydro;

(d2) nhém (C1-Cs) alkyl;

(d3) nhom (C2-Cs) alkenyl;

(d4) nhom (C2-Cs) alkynyl;

(d5) nhom (C3-Cs) xycloalkyl;
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(d6) nhom halo (C1-Ce) alkyl;

(d7) nhom halo (C2-Ce) alkenyl;

(d8) nhém halo (C2-Cs) alkynyl;

(d9) nhém (C1-Ce) alkoxy (Ci-Ce) alkyl;

(d10) nhém halo (C1-Cs) alkoxy (Ci-Cs) alkyl;
(d13) nhom (Cs-Ce) xycloalkyl (Ci-Ce) alkyl;
(d14) nhom xyano (C1-Cs) alkyl;

(d15) nhom (Ci1-Ce) alkylthio (C1-Ce) alkyl;
(d16) nhém (C1-Cs) alkylsulfinyl (Ci-Ce) alkyl;
(d17) nhom (Ci-Cs) alkylsulfonyl (Ci-Ce) alkyl;
(d18) nhém cacboxyl (C1-Ce) alkyl;

(d19) nhém phenyl (C1-Co) alkyl;

(d20) nhom phenyl (C1-Cy) alkyl c6, & trén vong, tir 1 dén 5 nhom thé ma c6 thé
gidng nhau hodc khac nhau va dugc chon tir nguyén tt halogen, nhém xyano, nhém
nitro, nhom formyl, nhém (Ci-Cs) alkyl, nhom halo (C1-Ce) alkyl, nhom (Ci-Co)
alkoxy, nhém halo (C1-Cs) alkoxy, nhom (C3-Cg) xycloalkyl (Ci-Ce) alkyl, nhom
(C1-Cs) alkylthio, nhém halo (Ci-Ce) alkylthio, nhom (C1-Ce) alkylsulfinyl, nhém halo
(C1-Cs) alkylsulfinyl, nhom (C1-Ce) alkylsulfonyl, va nhém halo (Ci-Ce) alkylsulfonyl;

(d22) nhém (C1-Cs) alkylcacbonyl;

(d23) nhém (Ci-Cs) alkoxycacbonyl;
(d24) nhém (C1-Cs) alkylsulfonyl;

(d25) nhém halo (C1-Cs) alkylcacbonyl;
(d26) nhém halo (C1-Cs) alkoxycacbonyl;
(d27) nhém halo (C1-Cs) alkylsulfonyl;
(d30) nhom phenyl;

(d31) nhém phenyl ¢, & trén vong, tu 1 dén 5 nhom thé ma co thé giéng nhau

hodc khac nhau va dugc chon tir nguyén tu halogen, nhom xyano, nhom nitro, nhém
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formyl, nhém (C1-Cs) alkyl, nhom halo (C1-C¢) alkyl, nhém (Ci-Cs) alkoxy, nhom
halo (C1-Cs) alkoxy, nhém (C3-Ce) xycloalkyl (C1-Ce) alkyl, nhom RIYRMN trong do
R0 va R!! gibng nhu trén, nhém (Ci-Cs) alkylthio, nhém halo (C1-Cs) alkylthio, nhom
(Ci1-C) alkylsulfinyl, nhém halo (Ci-Co) alkylsulfinyl, nhom (Ci-Cs) alkylsulfonyl, va
nhom halo (Ci-Cs) alkylsulfonyl; hodc

(d32) nhom (C1-Cs) alkoxycacbonyl (C1-Ce) alkyl, va
Qla

(el) nguyén tir halogen;

(e2) nhom xyano,

(e4) nhém formyl;

(e5) nhém (C1-Cs) alkyl;

(e6) nhom (C2-Cs) alkenyl;

(e7) nhom (C2-Cs) alkynyl;

(e8) nhom halo (Ci-Ce) alkyl;

(e11) nhom (C1-Cs) alkoxy;

(e12) nhém halo (C1-Ce) alkoxy;

(e13) nhom hydroxy (C1-Cs) alkyl;

(e14) nhom dihydroxy (Ci-Ce) alkyl;

(e15) nhom (C1-Cs) alkoxy (C1-Ce) alkyl;

(e16) nhom (C1-Cs) alkoxy (C2-Ce) alkenyl;

(e17) nh6m RER)N trong d6 R® va R’ gidng nhu trén;

(e18) nhom dioxolanyl;

(e19) nhom dioxolanyl co, & trén vong, 1 hodc 2 nhém thé ma co thé gidng
nhau hoic khac nhau va dugc chon tir nhém cacbonyl va nhom (C1-Ce) alkyl;

(e20) nhom dioxanyl;

(e21) nhom dioxanyl c6, & trén vong, tur 1 dén 3 nhom thé ma co6 thé gidng nhau

hodc khac nhau va dugce chon tir nguyén tur halogen, nhém xyano, nhém nitro, nhém
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formyl, nhém cacbonyl, nhom (Ci-Ce) alkyl, nhom halo (C1-C) alkyl, nhom (Ci-Ce)
alkoxy, nhém halo (Ci-Ce) alkoxy, nhom (C3-Cg) xycloalkyl (Ci-Ce) alkyl, nhom
RIYRIMN (C1-Ce) alkyl trong d6 R'® va R" gibng nhu trén, nhom (Ci-Cs) alkylthio,
nhém halo (Ci-Ce) alkylthio, nhom (Ci-Ce) alkylsulfinyl, nhom halo (Ci-Ce)
alkylsulfinyl, nhém (C1-Cs) alkylsulfonyl, va nhom halo (C1-Cs) alkylsulfonyl;

(e22) nhom phenyl;

(e23) nhom phenyl c6, & trén vong, tur 1 dén 5 nhom thé ma c6 thé gidng nhau
hodc khac nhau va dugc chon tir nguyén tu halogen, nhém xyano, nhom nitro, nhém
formyl, nhém (Ci-Cs) alkyl, nhém halo (Ci-Ce) alkyl, nhom (Ci-Ce) alkoxy, nhom
halo (C1-Cs) alkoxy, nhom (Cs-Cs) xycloalkyl (Ci-Ce) alkyl, nhom RIOR'MN trong do
R va R! giéng nhu trén, nhém (C1-Cs) alkylthio, nhém halo (Ci-Ce) alkylthio, nhom
(C1-C) alkylsulfinyl, nhém halo (Ci-Co) alkylsulfinyl, nhom (Ci-Cs) alkylsulfonyl, va
nhém halo (C1-Cs) alkylsulfonyl;

(e24) nhoém imidazolyl;

(€25) nhom imidazolyl ¢6, & trén vong, tir 1 dén 3 nhém thé ma c6 thé gibng
nhau hozic khac nhau va duge chon tir nguyén tir halogen, nhém xyano, nhom nitro,
nhom formyl, nhém (Ci-Ce) alkyl, nhém halo (C1-Ce) alkyl, nhom (Ci-Ce) alkoxy,
nhom halo (C1-Ce) alkoxy, nhom (Cs-Cs) xycloalkyl (C1-Ce) alkyl, nhom RIYRMN
trong d6 R1® va R" giéng nhu trén, nhém (Ci-Co) alkylthio, nhom halo (Ci1-Cs)
alkylthio, nhom (C1-Ce) alkylsulfinyl, nhom halo (C1-Ce) alkylsulfinyl, nhém (C1-Ce)
alkylsulfonyl, va nhém halo (Ci-Ce) alkylsulfonyl;

(e26) nhom oxadiazolyl;

(e27) nhém oxadiazolyl ¢, & trén vong, nhom thé duoc chon tir nguyén tir
halogen, nhom xyano, nhém nitro, nhém formyl, nhém (C1-Ce) alkyl, nhém halo
(C1-Ce) alkyl, nhom (Ci-Ce) alkoxy, nhém halo (C1-Ce) alkoxy, nhom (C3-Ce)
xycloalkyl (C1-Cs) alkyl, nhom R'(R')N trong do R0 va R giéng nhu trén, nhém
(C1-Cs) alkylthio, nhém halo (C1-Ce) alkylthio, nhém (Ci1-Ce) alkylsulfinyl, nhém halo
(C1-Ce) alkylsulfinyl, nhom (C1-Ce) alkylsulfonyl, va nhom halo (C1-Cs) alkylsulfonyl;

(¢28) nhom S(O)R® trong do RS 12 nguyén tir hydro, nhém (Ci-Cs) alkyl, nhom
(C2-Cs) alkenyl, nhém (C2-Ce) alkynyl, nhom halo (C1-Cs) alkyl, nhém halo (C2-Cs)
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alkenyl, nhom halo (C2-Ce) alkynyl, nhom (C1-Cs) alkoxy, nhom (C3-Ce) xycloalkyl,
nhém halo (C3-Cs) xycloalkyl, nhém phenyl (Ci-Cs) alkyl, nhom (Ci-Ce)
alkoxyphenyl (C1-Cs) alkyl, nhém (C1-Ce) alkylphenyl (C1-Cs) alkyl, nhém tri-(Ci-Cs)
alkylsilylphenyl (Ci-Cs) alkyl, hodc nhom N(R®)R® trong do R® va R? gidng nhu trén,
vaplao, 1, hodc 2;

(€29) nhom C(O)R” trong d6 R7 1a nhém hydroxyl, nhém (C1-C¢) alkyl, nhém
(C2-Cs) alkenyl, nhoém (C2-Ce) alkynyl, nhom halo (C1-Cs) alkyl, nhom halo (C2-Ce)
alkenyl, nhom halo (C2-C¢) alkynyl, nhom (C1-Ce) alkoxycacbonyl (Ci-Ce) alkyl,
nhom phenyl (C1-Ce) alkyl, nhom phenyl (C1-Cs) alkoxy, nhom (C1-Cs) alkoxy, nhém
(C2-Cs) alkenyloxy, nhom (C>-Cs) alkynyloxy, nhém (C3-Cs) xycloalkoxy, nhém halo
(C1-Ce) alkoxy, nhom halo (C2-Ce) alkynyloxy, nhom phenyloxy, nhom (C1-Ce)
alkoxycacbonyl (Ci-Ce) alkoxy, nhom (C1-Cs) alkylthio, nhém phenyl, nhom
thiazolidinyl, hodc nhém N(R®)R® trong d6 R® va R’ gidng nhu trén;

(e30) nhom thiocacboxamit;
(e31) nhom N-(Ci-Ce) alkylaminothiocacbonyl;
(e32) nhém N,N-di-(C-Ce) alkylaminothiocacbonyl;
(e33)
[Cong thic héa hoc 3]

O

. I_N-R®
R*-S~

trong d6 R® va R® gidng nhu trén;

(€34) nhom hydroxyimino (C1-Cs) alkyl;

(¢35) nhom (C1-Cs) alkoxyimino (C1-Cs) alkyl;
(¢36) nhém halo (Ci1-Ce) alkoxyimino (C1-C3) alkyl;
(¢37) nhom hydrazono (Ci-Cs) alkyl;

(¢38) nhém (C1-Cs) alkylhydrazono (Ci-Cs) alkyl;
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(€39) nhém di-(Ci-Cs) alkylhydrazono (C1-Cs) alkyl;
(e40) nhém phenyl (C1-Ce) alkoxyimino (C1-C3) alkyl;
(e41) nhém (C2-Cs) alkenyloxyimino (Ci1-Cs) alkyl;
(e42) nhom di-(Ci1-Cs) alkoxyphosphoryl;

(e43) nhom di-(C1-Ce) alkoxyphosphorylamino;

(e44) nhom hydroxyl;

(e45) nhoém (C1-Cs) alkoxy (C1-Ce) alkoxy; hoac

(e46) nhém (C1-Cs) alkoxyiminoamino (C1-Cs) alkyl.

3. Hop chit hoac mudi cua no theo diém 1 hoic 2, trong do
R!1a

(al) nguyén ti halogen;

(a2) nhém xyano;

(a3) nhom nitro;

(a4) nhoém formyl;

(a5) nhom cacboxyl;

(a6) nhom (C1-Ce) alkyl;

(a7) nhom (C2-Ce) alkenyl;

(a9) nhom (C3-Cs) xycloalkyl;

(a10) nhom halo (Ci-Cs) alkyl;

(al4) nhém hydroxy (C1-Ce) alkyl;

(a16) nhom (C1-Cs) alkoxy (Ci-Coe) alkyl;

(al7) nhém di-(C1-Cs) alkoxy (Ci1-Cs) alkyl;

(a22) nhém (C1-Ce) alkoxy;

(a23) nhom halo (C1-Ce) alkoxy;
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(a24) nhom (C1-Cs) alkylthio;

(a26) nhom (C1-Cs) alkylsulfonyl;

(a27) nhém halo (C1-Ce) alkylthio;

(a28) nhom halo (Ci-Cs) alkylsulfinyl;

(a29) nhém halo (Ci-Ce) alkylsulfonyl;

(230) nhom R3R?)N trong do R® va R” ¢6 thé gidng nhau hodc khac nhau va
mdi ky hiéu 12 nguyén tir hydro, nhom hydroxyl, nhom amino, nhém di-(C1-Ce)
alkylamino, nhém (Ci-Ce) alkyl, nhom (C3-Cs) xycloalkyl, nhom (C2-Ce) alkenyl,
nhom (C2-Cs) alkynyl, nhom (Ci-Cs) alkoxy, nhém (C2-Cs) alkenyloxy, nhom halo
(C1-Cs) alkyl, nhom halo (C3-Ce) xycloalkyl, nhém (C3-Ce) xycloalkyl (Ci-Ce) alkyl,
nhom (Ci-Ce) alkylcacbonyl, nhém halo (C1-Cs) alkylcacbonyl, nhom (C1-Ce)
alkoxycacbonyl, nhém (Ci-Ce) alkylsulfonyl, nhom N,N-di-(C1-Ce) alkylsulfamoyl,
nhom (Ci-Ce) alkoxy (Ci1-Ce) alkyl, nhom di-(C1-Cs) alkoxy (Ci1-Cs) alkyl, nhom
thietanyl, nhoém thiazolyl, hodc nhom 2-oxotetrahydrofuranyl, hogc R® va R” ¢6 thé
ghép v6i nhau dé tao thanh vong c6 tur 4 dén 6 phan tir;

(a31) nhém R1°(R')N (Ci-Ce) alkyl trong d6 R'® va R ¢6 thé giéng nhau hodc
khac nhau va mdi ky hiéu 1a nguyén tit hydro hodc nhom (Ci-Cs) alkyl, hodc R va
R ¢6 thé ghép voi nhau dé tao thanh vong ¢ tir 4 dén 6 phan tir;

(a32) nhém (C1-Cs) alkylthio (C1-Co) alkyl;

(a33) nhém (C1-Cs) alkylsulfinyl (C1-Ce) alkyl;

(a34) nhom (Ci1-Ce) alkylsulfonyl (Ci-Ce) alkyl;

(a45) nhém (C1-Cs) alkoxycacbonyl;

(a52) nhom R(R')N sulfonyl trong d6 R0 va R gidng nhu trén;

(a55) nhom (C1-Cs) alkoxyimino (C1-Cs) alkyl;

(a57) nhom phenyl;

(a58) nhém phenyl co, & trén vong, tir 1 dén 5 nhom thé ma co6 thé giéng nhau
hoic khac nhau va dugc chon tir nguyén tir halogen va nhom (Ci1-Ce) alkoxy;

(a59) nhom pyridyl;
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(a62) nhém pyrazolyl c6, & trén vong, tur 1 dén 3 nhém (Ci1-Ce) alkyl ma c6 thé
gidng nhau hodc khac nhau;

(a65) nhoém dioxolanyl;
(a67) nhom dioxanyl;

(a69) nhom (C1-Cs) alkylen dugc tao thanh cing véi mot nhom thé lién ké;

hodc

(a70) nhom metylendioxy duoc tao thanh cung v61 mot nhom thé lién ké, trong

d6 nhoém metylendioxy co thé dugc thé voi 1 hodc 2 nguyén tir halogen,

trong do, khi m la s6 nguyén 16n hon hodc bang 2, cac R! ¢6 thé gidng nhau

hodc khac nhau,

ml1ao0, 1,2, 3, hoac4,
R?1a

(b1) nguyén tu hydro;

(b2) nhém (C1-Cs) alkyl;

(b3) nhém (Cs-Cs) xycloalkyl;

(b5) nhém (C2-Cs) alkynyl;

(b6) nhém halo (C1-Ce) alkyl; hoac

(b9) nhom (C1-Cs) alkoxy (Ci-Ce) alkyl,
R’ 1a

(c1) nguyén tr hydro;

(¢3) nhém xyano;

(¢5) nhom cacboxamit;

(c6) nhém (C1-Ce) alkyl;

(c12) nhém RE(R?)N trong do R® va R® gidng nhu trén;

(c13) nhom (C1-Ce) alkoxy; hodc

(c16) nhom (C;-Cs) alkoxycacbonyl (Ci-Cs) alkyl,
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R*1a
(d1) nguyén tir hydro;
(d2) nhom (C1-Ce) alkyl;
(d3) nhém (C2-Cs) alkenyl;
(d4) nhom (C2-Ce) alkynyl,
(d6) nhom halo (C1-Ce) alkyl;
(d9) nhém (Ci-Cs) alkoxy (C1-Cs) alkyl;
(d13) nhém (C3-Cs) xycloalkyl (Ci-Ce) alkyl;
(d14) nhom xyano (C1-Ce) alkyl;
(d15) nhém (C1-Co) alkylthio (C1-Ce) alkyl;
(d16) nhém (C1-Cs) alkylsulfinyl (Ci-Ce) alkyl;
(d17) nhom (C1-Ce) alkylsulfonyl (C1-Cs) alkyl;
(d18) nhom cacboxyl (C1-Ce) alkyl;
(d19) nhém phenyl (C1-Cs) alkyl;

(d20) nhém phenyl (C1-Cs) alkyl c6, ¢ trén vong, tr 1 dén 5 nguyén tir halogen

ma c6 thé gidng nhau hodc khac nhau;
(d22) nhom (C1-Ce) alkylcacbonyl;
(d23) nhém (Ci-Ce) alkoxycacbonyl;
(d24) nhém (C1-Cs) alkylsulfonyl;
(d30) nhom phenyl; hoac
(d32) nhom (C1-Ce) alkoxycacbonyl (Ci-Ce) alkyl,
Al, A2, va A3 ¢ thé gidng nhau hodc khac nhau va mdi ky hiéu la CR?
(trong d6 R’ 1a nguyén tir hydro, nguyén tu halogen, nhém (Ci-Cs) alkyl, hodc nhom
RI9R')N trong d6 R'® va R!! giéng nhw trén) hodc nguyén t nito, va
Qla
(el) nguyén tir halogen;
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(e2) nhém xyano;

(e4) nhém formyl;

(e5) nhom (C1-Ce) alkyl;

(e6) nhom (C2-Cg) alkenyl;

(e8) nhom halo (C1-Ce) alkyl;

(el1) nhom (C1-Cs) alkoxy;

(e13) nhom hydroxy (Ci-Cs) alkyl;

(e14) nhém dihydroxy (Ci-Ce) alkyl;

(e16) nhom (C1-Cs) alkoxy (C2-Ce) alkenyl;
(e17) nhom R¥R)N trong d6 R® va R’ gidng nhu trén;
(e18) nhém dioxolanyl;

(e19) nhém dioxolanyl cé, ¢ trén vong, 1 hodc 2 nhém thé ma c6 thé gidng
nhau ho#c khac nhau va dugc chon tir nhém cacbonyl va nhom (C1-Ce) alkyl;

(€20) nhom dioxanyl;

(e22) nhom phenyl;

(e24) nhém imidazolyl;

(e27) nhém oxadiazolyl co, & trén vong, nhom (C1-Ce) alkyl;

(28) nhom S(O),R® trong d6 R® 1a nguyén tir hydro, nhom (Ci-Ce) alkyl, nhém
halo (C1-Cs) alkyl, nhom phenyl (C1-Ce) alkyl, nhém (Ci-Cs) alkoxyphenyl (Ci-Ce)
alkyl, nhém (Ci-Ce) alkylphenyl (Ci-Ce) alkyl, nhom tri-(C1-Cs) alkylsilylphenyl
(C1-Ce) alkyl, hodc nhom N(R®)R? trong d6 R® va R’ gidng nhu trén, va p 12 0, 1, hodc
2;

(29) nhém C(O)R7 trong d6 R7 1a nhém hydroxyl, nhém (Ci-Ce) alkyl, nhom
(C1-Cs) alkoxycacbonyl (Ci-Cs) alkyl, nhém phenyl (C1-Ce) alkoxy, nhom (Ci-Ce)
alkoxy, nhém (C»-Cs) alkynyloxy, nhom (C3-Cs) xycloalkoxy, nhém phenyloxy, nhom
(C1-Cs) alkoxycacbonyl (Ci-Cs) alkoxy, nhém (Ci-Ce) alkylthio, nhom thiazolidinyl,
hoic nhom N(R®)R? trong d6 R® va R® gidng nhu trén;
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(€31) nhém N-(C1-Ce) alkylaminothiocacbonyl;

(e33)
[Cong thic hoa hoc 4]
O 8
6 |I/N—R
R”-S~

S

trong d6 R® va R® giéng nhu trén;

(€35) nhom (C1-Cs) alkoxyimino (Ci-Cs) alkyl;

(€36) nhém halo (C1-Cs) alkoxyimino (Ci-Cs) alkyl;
(e37) nhom hydrazono (Ci-Cs) alkyl;

(e40) nhém phenyl (Ci-Ce) alkoxyimino (Ci-Cs) alkyl;
(e41) nhom (C2-Cs) alkenyloxyimino (Ci-C3) alkyl;
(e42) nhém di-(C1-Cs) alkoxyphosphoryl;

(e43) nhém di-(Ci-Ce) alkoxyphosphorylamino;

(e44) nhém hydroxyl; hodc

(e45) nhom (C1-Cs) alkoxy (Ci-Ce) alkoxy.

4. Hop chat hosc mudi ciia né theo diém 1, trong d6 A' 1a nguyén tir nito, va A?

va A? ¢6 thé giéng nhau hodc khac nhau va la cac CR’.

5. Hop chét hoac mudi ctia n6 theo diém 2, trong d6 A' 1a nguyén ti nito, va A?

va A3 c6 thé giéng nhau hogc khac nhau va la cac CR’.

6. Hop chat hoac mudi clia n6 theo diém 3, trong d6 A' 1a nguyén tir nito, va A?

va A3 c6 thé giéng nhau hoac khac nhau va l1a cac CR’.
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7. Hop chét hoic mubdi ctia n6 theo diém 2, trong d6 A', A%, va A3 ¢o thé gibng

nhau hodc khac nhau va 1a cac CR.

8. Hop chét hoac mudi ctia n6 theo diém 3, trong d6 A', A%, va A3 ¢6 thé gidng

nhau hodc khac nhau va 1a cac CR.

9. Hop chat hodic mubi ctia n6 theo diém 3, trong d6 A' va A% 6 thé gidng nhau

hodc khac nhau va 1 cdc CR3, va A? 1a nguyén tir nito.

10. Hop chét hoic mudi ctia né theo diém 3, trong d6 A! va A? c6 thé gibng

nhau hodc khac nhau va 1a cac CR?, va A 1a nguyén tr nito.

11. Hop chat hogc mubi cia né theo diém 3, trong do A' va A’ la céc nguyén ti

nito, va A% 1a CR>,

12. Hop chét hodc mubi cua n6 theo diém 2, trong d6 A' va A” la cac nguyén tir

nito, va A3 1a CR>.

13. Hop chét hodc mudi ctia n6 theo diém 3, trong do A' va A” 1a céc nguyén tu

nito, va A3 1a CR’.

14. Hop chét hodc mudi ctia n6 theo diém 3, trong d6 A' 1a CR®, va A> va A’ la

cac nguyén tu nito.

15. Thudc diét co dung trong nong nghiép va trong trot bao g6m hop chét hodc

mubi cua no6 theo diém bat ky trong s cac diém tir 1 dén 14 1am thanh phéan hoat tinh.

338



49767 339/339

16. Phuong phép st dung thudc diét co dung trong ndng nghiép va tréng trot,
bao gém xu ly co dai, dat, rudbng lua hodc moi truong phat trién v6i mot luong hiéu

qua thudc diét co dung trong ndng nghiép va trong trot theo diém 15.

17. Phuong phép kiém soat cé dai, bao gdm xir Iy cé dai, dat, ruong lua hogc
moi truong phat trién v6i mot lwong hiéu qua thudc diét cé dung trong ndng nghiép va

trong trot theo diém 15.
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