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(57) Sang ché dé xuit thudc kiém soat bénh cdy trong c6 doc tinh thip d6i véi ngudi va

dong vat va do an toan xu ly, va thé hién tac dung kiém soat tuyét voi dbi vé6i cac bénh cay

trong khac nhau va tac dung khang sinh cao ddi véi mam bénh & cdy trong. Bén canh do,
sang ché con dé& xuét hop chit duoc biéu thi theo cong thirc chung (I) sau ddy hoic mudi

N-oxit hodc mudi héa nong duogc dung cua nd.

[Cong thirc hoéa hoc 1]
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Linh vwe k¥ thuat dwege dé cap

Sang ché dé cap dén dan xuét azol m&i, hop chét trung gian clia dan xuit va phuong
phép san xuit din xuét azol. Sang ché cling & cap dén hoa chit ndng nghiép hodc trong trot

va chét bao vé cho vét liu cong nghiép chira din xuét thubc khang ndm nhu 13 hoat chét.
Tinh trang ky thuit clia sang ché

Céc chét hoa hoc néng nghiép hoic trong trot duge yéu cau c6 doc tinh thap doi
véi ngudi va dong vat, d§ an toan xir Iy tuyét voi va tac dung kiém so4t cao doi vai cac
bénh cay tréng khac nhau. Thubc diét nam goc azol dugc biét dén nhu la chat hoa hoc

nbng nghiép hodc trdng trot c6 tac dung kiém soét cao.
Tai liéu linh vuc k§ thuat
Tai liéu bing sang ché

[Tai liéu bing sang ché 1] JP-2014-520832-A (cong b ngay 25 thang 08 nim
2014)

[Tai liéu bing sang ché 2] JP-58-170770-A (cong bd ngay 7 thang 10 ndm 1983)
Ban chét ky thuit cia sang ché
Céc van d& can dugc giai quyét theo sang ché

Nguoi ta yéu cau cung cap thuoc ki€ém soat bénh cay trong c6 doc tinh thip ddi
vGi ngudi va dong vat va do an toan xt ly, va thé hién tac dung kiém soat tuyét voi dbi
v6i cac bénh cdy trdng khac nhau va tic dung khang sinh cao ddi v6i mam bénh & cay

tré)ng.

Vi céc van dé dugc mo ta & trén, sang ché da dugc thuc hién va muc ti€u cliia sang

ché 1a cung cap hop chat c6 thé dap ung cac yéu cau dugc mo ta & trén.
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Phuong tién giai quyét vin s

Dé giai quyét vén d& dwoc mo ta & trén, cac nha phat minh da nghién ctiru chi tiét;
két qua 13, ho tim thay dan xuit azol duoc minh hoa theo cong thirc chung (I) duge mo ta
dudi day co6 hoat dong vugt troi va giam chin thuong vi hoa chét, va hoan thanh sang

r
A

ché.

DAn xuét azol theo sang ché 13 hop chét duoc thé hién bing cong thire chung (I)

duoc mo ta dudi day, oxit-N cia hgp chét hoic mudi dugc dung hoa nbng:

[Cong thirc hda hoc 1]
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trong cong thtrc chung (1),
A 1a N hodac CH;
D 14 hydro, nhém halogen hodc SR";

trong d6 RP 12 hydro, nhém xyano, nhoém Ci-Ce-alkyl, nhom Ci-Ce-haloalkyl, nhom
C»-Cg-alkenyl, nhém  Cp-Ce-haloalkenyl, ~nhom Cr-Ce-alkynyl  hodc  nhom
Cy-Ce-haloalkynyl;

R! hydro, nhom C;-Ce-alkyl, nhom C,-Cg-alkenyl, nhom Cz-Cs-alkynyl, nhom
C3-Cs-cycloalkyl, nhom C3-Cg-cycloalkyl-C1-Cs-alkyl, nhém  phenyl, nhom
phenyl-C1-Cs-alkyl, nhom phenyl-C;-Cy-alkenyl, nhom phenyl-C»-Cs-alkynyl,hodc
COXRJ3;

trong d6 R> 1a hydro, nhom C1-Ce-alkyl, nhom Ci-Ce-alkenyl, nhém
C,-Ce-alkynyl, nhém Cs-Cs-cycloalkyl, nhom C;-Cs-cycloalkyl-Cy-Cs-alkyl, nhom
phenyl, nhom phenyl-Ci-Cs-alkyl, nhom phenyl-C2-Cs-alkenyl, hodc nhom
phenyl-Cs-Ca-alkynyl;
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X 1a lién két don, -O-, hogc -NR®-;

R® 1a hydro, nhém C;-Ce-alkyl, nhém Cz-Ce-alkenyl, nhém C-Cs-alkynyl,
nhom C3-Cg-cycloalkyl, nhém Cs-Cg-cycloalkyl-Ci-Cs-alkyl, nhém phenyl, nhom
phenyl-Ci-Cs-alkyl, nhém phenyl-C,-Cs-alkenyl, hodc nhém phenyl-Co-Cs-alkynyl;

va R5 va R ¢6 thé tao thanh vong;
R? 12 -OR” hoic -NR®R’;

trong d6 R7, R® va R 1a mdi hydro doc lap, nhém C;-Ce-alkyl, nhém
C,-Ce-alkenyl, nhom  C-Ce-alkynyl, = nhém C3-Cg-cycloalkyl, nhém
C3-Cg-cycloalkyl-Ci-Cs-alkyl, nhom phenyl, nhém phenyl-Ci-Cs-alkyl, nhom
phenyl-Cy-Cs-alkenyl, hodc nhom phenyl-Ca-Cs-alkynyl va R® va R” c6 thé tao thanh

vong,

trong d6 nhom béo trong R!, R%, RS, RS, R, R¥ va R® ¢6 thé ¢6 1, 2, 3 hodic 56 t0i
da c6 thé ciia cing mdt nhém hodc khac nhom R? va R?* dugc Iva chon doc 1ap to nhém

halogen, nhém xyano, nhom nitro, nhém C;-Cs-alkoxy, va nhém C1-Cs-haloalkoxy;

R* 1a nhém halogen, nhém xyano, nhém nitro, nhém amino, nhém phenyl, nhom
phenyl-oxy, nhém C;-Cs-alkyl, nhom Ci-Cs-haloalkyl, nhém Ci-Cs-alkoxy, nhoém
C1-Cs-haloalkoxy, nhém Ci-Cs-alkylamino, nhom  Ci-Cs-dialkylamino, nhom
C1-Cy-alkylacylamino, -SOR!? hodc -SFs;

phdn nhom xycloalkyl hodc nhém phenyl trong R!, R?, R, RS, R7, R, va R’
hodc phén nhom phenyl trong R* ¢6 thé ¢6 1,2, 3, 4, 5 hodc sb tdi da c6 thé cua cung
mot nhom hodic khac nhom RP va R® dugc lya chon doc 1ap tir nhom halogen, nhom
xyano, nhém nitro, nhém Ci-Cs-alkyl, nhom Ci-Cs-alkoxy, nhém Ci-Cs-haloalkyl va

nhém Ci-Cs-haloalkoxy;

R3 14 nhém halogen, nhém xyano, nhom nitro, nhém phenyl, nhém phenyl-oxy,
nhom  C1-Cs-alkyl, nhém  Ci-Cs-haloalkyl, nhom  Ci-Cs-alkoxy, nhém
C1-Cs-haloalkoxy, -SOR! hodc -SFs;

trong d6 R'* 1a nhom C1-Cy-alkyl hodc nhom Ci-Cs-haloalkyl;

E 12 nhom phenyl hodc di vong 6 canh chira 1 hodc 2 nguyén tir N;
-4-
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n R3 duge lién két dén bat cir vi tri thay thé nao;

khi E 1a nhém phenyl, thin 14 0, 1, 2, 3 hodc 4, va khi E 1a di vong 6 canh chtra 1
hodc 2 nguyén ti N, thin1a 0, 1 hodc 2;

Y 1a nguyén tr oxy, -CHyO-, -OCHz-, -NH-, -N(-Ci-Cs-alkyl)-,
N(-C3-Cg-cycloalkyl)-, hodc -S(O)p-, lién két dén vi tri bat ky cua E;

trong d6 p 14 0, 1 hodc 2;

7 1a nhém hydrocacbon thom 1a nhém phenyl hodc nhém naphtyl, hodc di vong
5 canh hodc 6 canh hoic di vong 9 canh hodc 10 canh duoc tao thanh tir 2 vong, chura 1

dén 4 nguyén tr khac loai dugc lua chon tr O, N va S; va
m R* duoc lién két dén vi tri thay thé bat ky;

khi Z 13 nhém hydrocarbon thom thi m 1a 1, 2, 3, 4 hodc 5 va khi Z la di vong thi
mlao,1, 2,3 hodc 4.

Céc loi ich ctia sang ché

Dan xuit azol theo sang ché c6 tac dung diét khudn vuot troi dbi voi nhiéu mam
bénh c6 kha ning gy bénh cho cdy va lam giam t6n thuong vi hoa chit dbi véi cay. Cac
chét héa hoc c6 chira dn xuét azol theo sang ché 1a mot thanh phéan hoat tinh, theo do, thé
hién tac dung kiém soét cao dbi v6i cac bénh cdy trong khac nhau va c6 tac dung giam t6n

thuong vi hoa chat.

Céc chét hoa hoc ndng nghiép hodc trdng trot c6 chira dan xudt azol theo sang ché
nhu 1a mot thanh phin hoat tinh diéu chinh su ting truéng cla cdc san pham néng
nghiép hodc cay trdng trong vuon dé tang nang suét va c6 tac dung ting chét luong cua

cac san pham nay.

Hon nita, chét bao vé cho vat liéu cong nghiép c6 chira din xudt azol theo sang
ché 1a thanh phén hoat tinh c6 tdc dung bao vé& hiéu qua hon céc vt liéu cong nghiép

khoi cac vi sinh vat gdy hai khac nhau tdn cong vt liéu cong nghiép.

MO ta chi tiét sang ché
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Céc phuong 4n wru tién dé thuc hién sang ché dugc giai thich bén dudi. Luu y 1a cac
phuong 4n durge md ta chi 12 cac phuong 4n dién hinh cla séng ché va pham vi cua sang che

khong nén bi gidi han ¢ do.
[1. Dan xuét azol]

DAn xuét azol ctia sang ché 1a din xuat azol dugc biéu thi bang cong thire tong

quét (I) sau ddy (sau ddy goi 1a “dan xuét azol (I)”).

[Cong thire hda hoc 2]
1 A\
RIo. \ﬁ[ 5
/‘ )R =N
R4 = | E COR?
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(R%)n (n

Theo cong thirc chung (1), A 1a N hodc CH, tdt hon 1a N. D 12 nhém hydro, halogen,
hodc SRP va RP 14 nhém hydro, xyano, nhém Ci-Ce-alkyl, nhém Ci-Ce-haloalkyl, nhom
C>-Ce-alkenyl, nhéom nhoém Co-Ce-haloalkenyl, nhém C;-Ce-alkynyl, hodc nhom
C-Ce-haloalkynyl. Tét hon 14 D 14 hydro.

Nhom C-Ce-alkyl 1a nhém alky! thing hodc phan nhanh c6 tir 1 dén 6 nguyén ti
cacbon, va bao gdm, vi du, nhém metyl, nhom etyl, nhém n-propyl, nhém isopropyl,
nhém l-metylpropyl, nhém 2-metylpropyl, nhém 1-etylpropyl, nhém n-butyl, nhom
isobutyl, nhém sec-butyl, nhém tert-butyl, nhom 2-metylbutyl, nhém 3,3-dimetylbutyl,
nhom 2,2-dimetylbutyl, nhém 1,1-dimetylbutyl, nhém pentyl, nhém I-metylpentyl,

nhom neopentyl, va nhoém 1,1-dimetylethyl.

Nhom C,-Ce-alkenyl 1a nhom alkenyl thing hodc phan nhanh c6 tir 2 dén 6
nguyén t cacbon, va bao gbm, vi du, nhom etenyl, nhém 2-propenyl, nhém
1-metyl-2-propenyl, nhém 2-metyl-2-propenyl, nhom 1-butenyl, nhém 2-butenyl,
nhom 3-metyl-2-butenyl, nhém 1-metyl-2-butenyl, nhém 3-butenyl, nhém 1-pentenyl,

nhom 2-pentenyl, nhom 1-hexenyl, va nhom 5-hexenyl.
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Nhém Cr-Ces-alkynyl 1a nhom alkynyl thang hodc phan nhanh c6 tir 2 dén 6
nguyén tir cacbon, va bao gdm, vi du, nhém etynyl, nhom 1-propynyl, nhom 2-propynyl,

nhém 1-butynyl, nhém 2-butynyl, nhém 3-butynyl, nhém pentynyl, va nhom 1-hexynyl.

Nhém Ci-Ce-haloalkyl, nhém Cr-Ce-haloalkenyl, va nhém Cz-Ce-haloalkynyl la
nhitng nhém trong d6 mot hodc nhidu nguyén tir hydro dugc thay thé boi nguyén tir
halogen & vi tri thay thé trén nhom C;-Ce-alkyl, nhom Cz-Ce-alkenyl, va nhom
C,-Ce-alkynyl 14n luot dugc mo ta & trén va khi hai hodc nhiéu nhém halogen dugc thay
thé, nhom halogen ¢6 thé gibng hodc khac nhau. Nhom halogen c6 thé bao gdm nhom
clo, nhém brom, nhom iodin va nhém flo, nhu nhém clometyl, nhom 2-cloetyl, nhém
2,3-diclopropyl, nhém brommetyl, nhém clodiflometyl, nhom triflometyl va nhém

3,3,3-triflopropyl.

R! 12 hydro, nhém C-Cg-alkyl, nhém Cp-Ce-alkenyl, nhom C,-Ce-alkynyl, nhom
C3-Cs-cycloalkyl, nhém  Cs-Cg-cycloalkyl-C-Cs-alkyl, nhém phenyl, nhdém
phenyl-Ci-Cs-alkyl, nhom phenyl-C,-Cs-alkenyl, hodc nhom phenyl-C»-Cs-alkynyl hoac
COXRS. Nhém C1-Ce-alkyl, nhom Ca-Cs-alkenyl va nhom C,-Ce-alkynyl theo R! c6 thé
dugc minh hoa bang nhém dugc minh hoa bang cac vi du ctia nhém hiru co thé hién boi
RP. R! tét hon 1a hydro, nhém Ci-Ce-alkyl, nhém Ca-Ce-alkenyl, nhém Cr-Ce-alkynyl
hodc COXRZ, t6t hon nita 1a hydro, nhém Ci-Ce-alkyl, hodc COXRS, tét nhét 1a hydro
hoic nhém Ci-Ce-alkyl.

Nhom Cs-Cs-xycloalkyl 1a alkyl vong c6 tir 3 dén 8 nguyén tir carbon, va bao
gdm, vi du, nhom xyclopropyl, nhém xyclobutyl, nhom xyclopentyl, nhom

xyclohexyl, nhom xycloheptyl va nhém xycloctyl.

Nhém C3-Cs-cycloalkyl-Ci-Cy-alkyl [a nhom trong d6 nhém xycloalkyl vong c6
3 dén 8 nguyén tr cacbon dugc lién két véi nhom alkyl thing hodc phan nhanh c6 tir 1
dén 4 nguyén t cacbon, va bao gdm, vi du, nhém xyclopropylmetyl, nhém
xyclobutylmetyl, nhom  xyclopentylmetyl, —nhom xyclohexylmetyl, nhom
2-xyclopropyletyl, nhom 1-xyclopropyletyl, nhom 2-xyclohexyletyl, nhém
3-xyclopropylpropyl, nhom 2-xyclopropylpropyl, va 4-xyclopropylbutyl.
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Nhom phenyl-Ci-Cs-alkyl 12 nhom trong d6 nhom alkyl thang hodc phan nhénh
c6 tir 1 dén 4 nguyén tir cacbon dugce thay thé bing nhém phenyl va bao gbm, vi du,

nhom phenylmetyl, nhém 2-phenyletyl, nhém 3-phenylpropyl va nhom 4-phenylbutyl.

Nhom phenyl-C,-Cy-alkenyl 1a nhom trong d6 nhoém alkenyl thang hodc phan
nhanh c6 tir 2 dén 4 nguyén tir cacbon dugc lién két v6i nhoém phenyl, va bao gdm, vi
du, nhém phenyletenyl, nhém phenyl-1-propenyl, nhom phenylisopropenyl va nhém
phenylbutenyl.

Nhém phenyl-Cr-Cs-alkyny! 1a nhom trong d6 nhém alkynyl c6 2 dén 4 nguyén
tir cacbon duoc lién két v6i nhém phenyl, va bao gbm, vi du, nhém phenyletynyl,
nhoém phenyl-1-propynyl, nhém phenyl-2-propynyl, nhom phenyl-1-butynyl, nhom
phenyl-2-butynyl, nhom phenyl-3-butynyl va nhom phenyl-3-butynyl.

R’ 14 hydro, nhém C;-Ce-alkyl, nhom C>-Ce-alkenyl, nhom C»-Ce-alkynyl, nhom
Cs-Cg-cycloalkyl, nhém  Cs-Cs-cycloalkyl-Ci-Cs-alkyl, ~ nhom phenyl, nhém
phenyl-Ci-Cs-alkyl, nhom phenyl-C,-Cs-alkenyl, hodc nhéom phenyl-Co-Cs-alkynyl.
Chuing ¢c6 thé duoc minh hoa béng c4c nhém minh hoa nhu 12 vi du ctia cac nhém hitu co
duoc thé hién boi RP va R!. R! tét hon 1a hydro, nhom Ci-Ce-alkyl, nhém Ca-Ce-alkenyl,
nhém Co-Ce-alkynyl hodic COXRs, tét hon nita 1a hydro, nhém C1-Ce-alkyl, tot nhat la
hydro hozc nhom Ci-Ce-alkyl.

X 1a lién két don, -O-, hodc -NR® va R® 1a hydro, nhom Ci-Ce-alkyl, nhom
C,-Ce-alkenyl, nhom C-Ce-alkynyl, nhom C3-Csg-cycloalkyl, nhoém
C3-Cg-cycloalkyl-C1-Cs-alkyl, nhém phenyl, nhém phenyl-Ci-Cs-alkyl, nhém
phenyl-C,-Cs-alkenyl, hogc nhém phenyl-Co-Cs-alkynyl. Chung c6 thé duoc minh hoa
bing cac nhém minh hoa nhu 13 vi du clia cic nhém hitu co dugce thé hién bai RP vaR!. R!
6t hon 12 hydro, nhom C;-Ce-alkyl, nhém Ca-Ce-alkenyl, nhom Ca-Ce-alkynyl, t6t hon nita

1 hydro. RS va RS ¢6 thé tao vong.

R2 14 -OR” hoic -NR®R?, tét hon 12 -OR’. R7, R® va R’ 1a mdi hydro doc lap,
nhom Ci-Ce-alkyl, nhém Ca-Ce-alkenyl, nhom Cz-Ce-alkynyl, nhom C3-Cg-cycloalkyl,
nhém Cs-Cs-cycloalkyl-Ci-Cs-alkyl, nhom phenyl, nhom phenyl-C;-Cs-alkyl, nhém
phenyl-C2-Cs-alkenyl,hodc nhom phenyl-Cz-Cy-alkynyl. Ching c6 thé duoc minh hoa

-8
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bang cac nhém minh hoa nhu 14 vi du clia cac nhom hitu co dugc thé hién boi RP vaR!.

R8 va R ¢6 thé tao vong.
R’ t6t hon 13 nhém Ci-Ce-alkyl.

Nhém béo trong R!, R%, R, R®, R7, R va R’ ¢6 thé c6 1, 2, 3 hodc sb tbi da co
thé cta cling mdt nhom hodc khac nhém R? va R* dugc lva chon doc lap tor nhom
halogen, nhém xyano, nhém nitro, nhom C1-Cq-alkoxy, va nhom C;-Ca-haloalkoxy.
Nhom Ci-Cs-alkoxy 12 nhom alkoxy thang hodc phan nhanh c6 tir 1 dén 4 nguyén ti
cabon, va bao gém, vi du, nhom metoxy, nhém etoxy, nhém n-propoxy, nhém

isopropoxy, nhém n-butoxy, nhém sec-butoxy va nhom a tert-butoxy.

Nhém Ci-Cs-alkoxy c6 thé dugc thay thé bdi mot hodc nhiéu nhém halogen trén
céc vi trf thay thé va khi hai hogc nhiéu nhém halogen dugc thay thé, nhom halogen ¢6

thé giéng hoic khac nhau.

E 12 nh6m phenyl hodc di vong 6 canh c6 1 hodc 2 nguyén tir N. E t6t hon 1a
nhom phenyl. Hinh dang trong d6 E 1a nhom phenyl duoc thé hién boi cong thirc chung
(I") sau day. Hinh dang dugc biéu thi bang cong thirc chung (I'") duge uu tién.

[Cong thitc héda hoc 3]

ol z)

"y

R3 1a nhém halogen, nhém xyano, nhém nitro, nhom phenyl, nhém phenyl-oxy,
nhom  Ci-Cs-alkyl, nhom  Ci-Cs-haloalkyl, nhom C;-Cs-alkoxy, nhém
C1-C4-haloalkoxy, -SOR! hodc -SFs. Nhom halogen, nhém Ci-Cs-alkyl, nhom

C1-Cy-haloalkyl, nhém C-Cs-alkoxy, va Ci-Cs-haloalkoxy co thé duoc ching minh
-9-
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bang cic nhém minh hoa nhu 12 cac vi du vé nhom hitu co biéu thi bdi RP, R, hodc R2.
R3 t6t hon 14 nhom halogen, nhém xyano, nhom C;-Cs-alkyl, nhom C1-Cs-haloalkyl,
nhém C-Cy-alkoxy, -SOR! hodc -SFs, tot hon nita 12 nhom halogen, nhém xyano,
nhém Ci-Cs-alkyl, nhém Ci-Ca-haloalkyl hoic nhém Ci-Cs-alkoxy. R'® 12 nhém
C1-Cs-alkyl hodc nhém C;-Cy-haloalkyl. Khi E 1a nhém phenyl, vi tri thay thé ctia R® 1a
2-vi tri, 3-vi tri, 5-vi tri, hodc 6-vi tri, tdt hon 1a 2-vitri. n1a 0, 1, 2 hodc 3, tdt honla 1.
Khi E 1a di vong 6 canh bao gdbm mot hodc hai nguyén t N, vi tri thay thé ciaR? 122
vi tri, 3 vi tri, 5 vi tri hodc 6 vi tri mién 12 N nguyén khong dugc gén kém tot hon 13 2 vi

tri. Trong truong hop d6, n1a 0, 1 hodc 2, t6t hon 14 1.

R* 12 nhom halogen, nhém Xyano, nhom nitro, nhém amino, nhém phenyl, nhom
phenyl-oxy, nhém Ci-Cs-alkyl, nhém Ci-Cs-haloalkyl, nhom Ci-Cy-alkoxy, nhom
Ci-Cs-haloalkoxy, nhom  Ci-Cs-alkylamino, nhém C1-Cs-dialkylamino, nhom
C1-Cy-alkylacylamino, -SOR'® hogc -SFs. Nhom halogen, nhém Ci-Cs-alkyl, nhém
C1-Cs-haloalkyl, nhém C;-Cs-alkoxy,nhém Ci-Cs-haloalkoxy va -SOR!® ¢6 thé duge minh
hoa bing nhém dugc minh hoa bing cac vi du ciia nhom hiru co thé hién boéi RP, R!, hodc
R3. R* t&t hon 13 nhom halogen, nhém nitro, nhém amino, nhém C;-Cs-alkyl, nhom
C1-Cy-haloalkyl, nhém C)-Cs-alkoxy, nhém Ci-Cs-haloalkoxy, nhom Ci-Cy-alkylamino,
nhém Ci-Cy-dialkylamino, nhom Ci-Cs-alkylacylamino, -SOR'® hodc -SFs, t6t hon nita 14
nhém halogen, nhém Cj-Ca-alkyl, nhom Ci-Cs-haloalkyl, nhém C1-Cy-alkoxy, hodc nhom
C1-Cs-haloalkoxy.

Nhém Ci-Cq-alkyl amino 12 nhém amino trong d6 mot trong cdc nguyén tur
hydro trong nhém amino dugc thay thé boi nhom alkyl thang hodc phan nhanh c6 tir 1
dén 4 nguyén tr cacbon, va bao gém, vi dy, nhém metylamino, nhém etylamino, va

nhém n-propylamino, nhom isopropylamino va nhém tert-butylamino.

Nhém C;-Cy-dialkylamino 1a nhém amino trong d6 hai trong cac nguyén tir
hydro trong nhém amino déu duoc thay thé boi cac nhom alkyl thang hodc phan nhanh
6 tir 1 dén 4 nguyén tir cacbon, va bao gdm, vi du, nhém N,N-dimetylamino, nhém

N,N-dietylamino, nhém N,N-di-n-propylamino va nhém N,N-di-tert-butylamino.

Nhém Ci-Ca-alkylacylamino 1a nhém amino trong d6 mot hodc hai nguyén tu

hydro trong mdt nhém amino duoc thay thé boi mot nhom alkylacyl thing hoic phan

-10-



34953

nhanh c6 tr 1 dén 4 nguyén tir cacbon, va bao gbm, vi du, nhém metylacylamino,
nhém etylacylamino, nhom n-propylacylamino, nhom isopropylacylamino, nhém
tert-butylacylamino, nhém N,N-dimetylacylamino, nhom N,N-dietylacylamino, nhom
N,N-di-n-propylacylamino, =~ nhém  N,N-diisopropylacylamino,  va nhom

N,N-di-tert-butylacylamino.

Phin nhém xycloalkyl hoic nhom phenyl trong R', R%, R3, RS, R, RS, va R’
hodc phan nhém phenyl trong R® va R* ¢6 thé ¢6 1, 2, 3, 4, 5 hoac s6 tdi da co thé cia
cung mot nhém hodc khac nhém R® va RP dugc lwa chon ddc 1ap tr nhom halogen,
nhém xyano, nhom nitro, nhém Ci-Cs-alkyl, nhém Ci-Cs-alkoxy, nhdém
C1-Cy-haloalkyl va nhom C1-Cs-haloalkoxy. Nhom halogen, nhém Ci-Cs-alkyl, nhém
C1-Cs-alkoxy, nhom C;-Cs-haloalkyl va nhém Ci-Cs-haloalkoxy co thé duoc minh hoa

bing nhém dwgc minh hoa bang cac vi du ctia nhém hiru co the hién boi RP, R!vaR2.

Y 1la nguyén tr oxy, -CHxO-, -OCHa-, -NH-, -N(-C-Cy-alkyl)-,
_N(-C3-Cg-cycloalkyl)-, hodc -S(O)p-, duge gén lién két v6i vi tri bt ky ctia nhom
phenyl ma (R, dugce lién két dén, trong d6 p 12 0, 1, hodc 2 va t6t hon 1a nguyén t

oxXy.

Y duoc lién két dén vi tri ortho-position, vi tri meta-position hodc vi tri
para-position cua nhom phenyl trong d6 R3 dugce thay thé va duge lién két &t hon 1a

dén vi tri meta-position hodc vi tri para-position.

7 12 nhom hydrocacbon thom 14 nhém phenyl hodc nhém naphtyl, hodc nhom di
vong 5 canh hodc 6 canh hodc nhém di vong 9 canh hodc 10 canh dugc tao thanh tir 2 vong,
chira 1 dén 4 nguyén tir khac loai dugc lya chon tir O, N va S; Z t6t hon 12 nhom phenyl,
ho#c di vong 5 canh hodc 6 canh ¢6 tir 1 dén 3 heteroatoms duoc luya chon tr N'va S, t6t hon

nita 1a nhom phenyl.

Nhom di vong 5 canh hodc 6 canh bao gém, vi du, nhém furyl, nhém pyrazolyl,
nhom thienyl, nhom pyridyl, nhom pyrimidinyl, nhém pyridazinyl, nhom pyrazinyl,
nhém pyrrolyl, nhém imidazolyl, nhém pyrazolyl, nhém thiazolyl, nhom isothiazolyl,
nhém oxazolyl, nhom isooxazolyl, nhém oxadiazolyl, nhom thiadiazolyl, nhom

triazolyl, nhom tetrazolyl va nhom triazinyl.
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Nhom di vong 9 canh hodc 10 canh dugc tao thanh tir 2 vong 6 thé bao g@)m
nhom indolyl, nhém isoindolyl, nhém benzoimidazolyl, nhom quinolinyl, nhom
isoquinolinyl, nhém quinoxalinyl, nhém xinnolinyl, nhom benzopyranyl va nhom

pteridinyl.

Nhém m R* dugc lién két dén vi tri thay thé bat ky va tét hon hét 1a dugc lién két
dén 2 vi tri, 3 vi tri, 4 vi tri hodc 5 vi tri. Khi Z 1a nhém hydrocarbon thomthimlal, 2,

3, 4 hodc 5 va khi Z 1a di vong thim1a 0, 1, 2, 3 hoéc 4.

DAan xuat azol, 1a nhitng vi du vu tién cu thé cua dan xuat azol (I), dugc minh

hoa trong Bang 1 dén 8 dugc mo ta bén dudi.

R!, R2, R3, R* va Y & Bang 1 bén dudi twong tng voi R', R?, R?, R4, va Y lan

luogt trong cong thirc hoa hoc (Ia) sau.

[Cong thirc hda hoc 4]
e
) S "E‘Rz P
e ’%{f |
" (Ia)
[Bang 1]
HOP CHATSO [R! R? (R3)n (Rm Y
I-1 H OMe 2-Cl 4-Cl -O-
I-2 H OMe 2-Me 4-Cl -0-
I-3 H OMe 2-MeO 4-Cl -O-
I-4 H OMe 2-CN 4-Cl -O-
I-5 H OMe H 4-Cl -O-
I-6 H OMe 3-Cl 4-Cl -O-
1-7 H OMe 2-OCF3 4-Cl -0-
I-8 H OMe 2-SFs 4-Cl -0-
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HOP CHAT SO [R! R2 (R3)n (RYm Y

1-9 H OMe 3-CFs 4-Cl -O-
I-10 H OMe 3-F 4-Cl -O-
I-11 H OMe 3-Br 4-Cl -O-
I-12 H OMe 2,3-Cl, 4-Cl -0-
I-13 H OMe 2,3-F2 4-Cl -O-
I-14 H OMe 2,5-Cly 4-Cl -O-
I-15 H OMe 2,5-Cl 4-Cl -O-
I-16 H OMe 2,6-Cl 4-Cl -O-
I-17 H OMe 2,6-F2 4-Cl -O-
I-18 H OMe 2-Cl 4-MeO -0-
I-19 H OMe 2-Cl 2-Cl -O-
1-20 H OMe 2-Cl 3-Cl -0-
I-21 H OMe 2-Cl 2,4-Cly -O-
[-22 H OMe 2-Cl 4-OCF; -O-
1-23 H OMe 2-Cl 4-CF3 -O-
1-24 H OMe 2-Cl 4-tBu -0-
[-25 H OMe 2-Cl 4-Br -0-
1-26 H OMe 2-Cl 4-F -O-
1-27 H OMe 2-Cl 3,4-Cly -O-
1-28 H OMe 2-Cl 3,4-F» -O-
1-29 H OMe 2-Cl 3-F,4-Cl -O-
1-30 H OMe 2-Cl 3-CL4-F -O-
I-31 H OMe 2-Cl 2,4-F, -O-
[-32 H OMe 2-Cl 2-F,4-Cl -O-
1-33 H OMe 2-Cl 4-SFs -0-
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HOP CHAT SO [R! R2 R3)n (RHm Y

1-34 H OMe 2-Cl 4-Me -O-
[-35 H OMe 2-Cl 4-CN -0-
1-36 H OMe 2-Cl 3,4,5-Cls  |-O-
[-37 H OMe 2-Cl 3,4,5-F3 -O-
I-38 H OMe 2-Cl 24,6-Cl;  |-O-
1-39 H OMe 2-Cl 2,4,6-F3 -O-
1-40 H OMe 2-Cl 3-F 4-Br -0-
[-41 H OMe 2-Cl 3-Br,4-F -O-
1-42 H OMe 2-Cl 2,4-Br -O-
[-43 H OMe 2-Cl 2-F 4-Br -O-
[-44 H OMe 2-Cl 3-CL4-Br  |-O-
1-45 H OMe 2-Cl 3-Br4-Cl  |-O-
1-46 H OFEt 2-Cl 4-Cl -O-
1-47 H O-iPr 2-Cl 4-Cl -O-
1-48 H OCH2(C3Hs) [2-Cl 4-Cl -O-
1-49 H O-nPr 2-Cl 4-Cl -O-
1-50 H O-nBu 2-Cl 4-Cl -O-
I-51 H 0-iBu 2-Cl 4-Cl -O-
[-52 H O-tBu 2-Cl 4-Cl -0-
[-53 H 0-CsHiz 2-Cl 4-Cl -O-
I-54 H NHMe 2-Cl 4-Cl -O-
1-55 H NMe> 2-Cl 4-Cl -O-
1-56 H NHEt 2-Cl 4-Cl -O-
[-57 H Net, 2-Cl 4-Cl -O-
1-58 H NH-nPr 2-Cl 4-Cl -O-
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HOP CHAT SO [R! R2 (R, (RHm Y

I-59 H(nPr), 2-Cl 4-Cl -O-
I-60 Morphorino- 2-Cl 4-Cl -O-
I-61 Piperidino- [2-Cl 4-Cl -O-
[-62 Pyrrolidino- [2-Cl 4-Cl -O-
I-63 Me OMe 2-Cl 4-Cl -O-
[-64 MeCO- |OMe 2-Cl 4-CI -O-
[-65 tBuCO- |OMe 2-Cl 4-Cl -O-
I-66 PhCO- |OMe 2-Cl 4-Cl1 -O-
I-67 Cs;HsCO- [OMe 2-Cl 4-Cl -O-
I-68 MeOCO- |OMe 2-Cl 4-Cl -O-
[-69 Me;NCO-|OMe 2-Cl 4-Cl -O-
I-70 OMe 2-Cl 4-Cl -S-
71 H OMe 2-Cl 4-Cl -S(0)-
[-72 H OMe 2-Cl 4-Cl -S(O)s2-
I-73 H OMe 2-Cl 4-Cl -NH-
I-74 H OMe 2-Cl 4-C -NMe-
1-75 H OMe 2-Cl 4-C -N(GHPh)-
I-76 H OMe 2-Cl 4-Cl -CH,O-
[-77 H OMe 2-Cl 4-Cl -OCH;-
[-78 H OEt 2-Cl 4-Br -O-
I-79 H O-iPr 2-Cl 4-Br -O-
1-80 H OCH2(C3Hs) [2-Cl 4-Br -O-
[-81 H O-nPr 2-Cl 4-Br -O-
1-82 H O-nBu 2-Cl 4-Br -O-
I-83 H O-tBu 2-Cl 4-Br -O-
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HOP CHAT SO R! R2 (R3)n (RHm Y

1-84 NMe» 2-Cl 4-Br -O-
-85 Net> 2-Cl 4-Br -O-
I-86 Morphorino- |2-Cl 4-Br -O-
I-87 Piperidino- |2-Cl 4-Br -O-
[-88 Me OMe 2-Cl 4-Br -O-
1-89 MeCO- |OMe 2-Cl 4-Br -O-
1-90 MeaNCO-|OMe 2-Cl 4-Br -O-
[-91 OMe 2-Cl 4-Br -CH2O-
[-92 H OMe 2-Cl 4-Br -OCHz-
1-93 H OMe 2-Cl 4-CF3 -O-
[-94 H O-iPr 2-Cl 4-CF3 -O-
I-95 H OCH(C3Hs) [2-Cl 4-CF3; -O-
[-96 H O-nPr 2-Cl 4-CF; -O-
[-97 H O-nBu 2-Cl 4-CF3 -O-
[-98 H O-tBu 2-Cl 4-CF3 -O-
[-99 H NMe» 2-Cl 4-CF3 -O-
[-100 H NEt, 2-Cl 4-CF3 -O-
[-101 H Morphorino- |2-Cl 4-CF3 -O-
[-102 H Piperidino- |2-Cl 4-CF3 -O-
I-103 Me OMe 2-Cl 4-CF3 -O-
[-104 MeCO- |OMe 2-Cl 4-CF3 -O-
I-105 MeaNCO-|OMe 2-Cl 4-CF3 -O-
I-106 H OMe 2-Cl 4-CF3 -CH2O-
1-107 H OMe 2-Cl 4-CF3 -OCHa-
I-108 H OEt 2-Cl 4-OCF;3; -O-
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HOP CHATSO R R R3n RYm Y
I-109 H O-iPr 2-Cl 4-OCF3 -O-
[-110 H OCH»(CsHs) (2-Cl 4-OCFs -O-
[-111 H O-nPr 2-Cl 4-OCFs -O-
I-112 H O-nBu 2-Cl 4-OCF3 -O-
[-113 H O-tBu 2-Cl 4-OCF3 -O-
I-114 H NMe» 2-Cl 4-OCF3 -O-
I-115 H NEt 2-Cl 4-OCFs -O-
I-116 H Morphorino- |2-Cl 4-OCF3 -O-
[-117 H Piperidino- |2-Cl 4-OCFs -O-
[-118 Me OMe 2-Cl 4-OCFs -O-
[-119 MeCO- |OMe 2-Cl 4-OCF3 -O-
[-120 MeaNCO-|OMe 2-Cl 4-OCF3 -O-
[-121 H OMe 2-Cl 4-OCF3 -CH2O-
[-122a H OMe 2-Cl 4-OCF3 -OCHo-
[-122 H OMe 2-CFs3 4-Cl -O-
[-123 H OMe 2-CF; 4-MeO -O-
[-124 H OMe 2-CF; 2-Cl -O-
[-125 H OMe 2-CF; 3-Cl -O-
[-126 H OMe 2-CF; 24-Cl -O-
[-127 H OMe 2-CF; 4-OCF3 -O-
[-128 H OMe 2-CF; 4-CF3 -O-
1-129 H OMe 2-CF; 4-tBu -O-
[-130 H OMe 2-CF3 4-Br -O-
[-131 H OMe 2-CFs3 4-F -O-
[-132 H OMe 2-CF3 3,4-Cl, -O-
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HOP CHAT SO [R! R2 N (RYm Y

1-133 OMe 2-CF3 3,4-F, -O-
I-134 OMe 2-CF3 3-F,4-Cl -0-
1-135 il OMe 2-CF3 3-CL,4-F -O-
I-136 H OMe 2-CF3 2,4-F2 -O-
1-137 H OMe 2-CF3 2-F,4-Cl -0-
1-138 H OMe 2-CF3 4-SFs -O-
1-139 H OMe 2-CF3 4-Me -O-
1-140 H OMe 2-CF3 4-CN -0-
I-141 H OMe 2-CF3 3,4,5-Cly  |-O-
1-142 H OMe 2-CF3 3,4,5-F; -O-
1-143 H OMe 2-CF3 2,4,6-Cls  |-O-
I-144 H OMe 2-CF; 2,4,6-F3 -0-
I-145 H OMe 2-CF3 3-F,4-Br -O-
I-146 H OMe 2-CF3 3-Br,4-F -O-
I-147 H OMe 2-CF3 2,4-Br, -0-
1-148 H OMe 2-CF3 2-F,4-Br -O-
1-149 H OMe 2-CF3 3-CL4-Br  |-O-
1-150 H OMe 2-CF3 3-Br,4-Cl  |-O-
I-151 H OFEt 2-CF3 4-Cl -O-
I-152 H O-iPr 2-CF3 4-Cl -O-
I-153 H OCH(C3Hs) [2-CF3 4-Cl -O-
I-154 H O-nPr 2-CF3 4-Cl -O-
I-155 H O-nBu 2-CF3 4-Cl -O-
I-156 H 0-iBu 2-CF3 4-Cl -O-
[-157 H O-tBu 2-CF3 4-Cl -O-
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HOP CHAT SO |R! R (R (R%m Y

[-158 H O-CsHiz 2-CF3 4-Cl -O-
[-159 H NHMe 2-CF; 4-Cl -O-
[-160 H NMe; 2-CF; 4-Cl -O-
[-161 H NHEt 2-CF; 4-Cl -O-
I-162 H NEt 2-CF3 4-Cl -O-
I-163 H NH-nPr 2-CF; 4-Cl -O-
I-164 H M(nPr)2 2-CF3 4-Cl -O-
I-165 H Morphorino- [2-CF3 4-Cl -O-
[-166 H Piperidino- |2-CF3 4-Cl -O-
I-167 H Pyrrolidino- |2-CF3 4-Cl -O-
[-168 Me OMe 2-CF; 4-Cl -O-
I-169 MeCO- |OMe 2-CF; 4-Cl -O-
I-170 tBuCO- |OMe 2-CF3 4-Cl -O-
[-171 PhCO- |OMe 2-CF; 4-Cl -O-
I-172 C3HsCO- |OMe 2-CF3 4-Cl -O-
[-173 MeOCO- |OMe 2-CF; 4-Cl -O-
[-174 MeaNCO-|OMe 2-CF; 4-Cl -O-
[-175 OMe 2-CF3 4-Cl -S-
I-176 H OMe 2-CF3 4-Cl -S(0)-
[-177 H OMe 2-CF3 4-Cl -S(0)e-
[-178 H OMe 2-CF3 4-Cl -NH-
[-179 H OMe 2-CF3 4-Cl -NMe-
[-180 H OMe 2-CF; 4-Cl -N(CH2Ph)-
[-181 H OMe 2-CF3 4-Cl -CH,O-
[-182 H OMe 2-CF3 4-Cl -OCHa-
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HOP CHATSO R R? (R*)n (R%m Y
[-183 H OEt 2-CF3 4-Br -O-
I-184 H O-iPr 2-CF; 4-Br -O-
[-185 H OCHa2(C3Hs) |2-CFs3 4-Br -O-
I-186 H O-nPr 2-CF; 4-Br -O-
[-187 H O-nBu 2-CF; 4-Br -O-
[-188 H O-tBu 2-CFs 4-Br -O-
I-189 H nMe; 2-CF; 4-Br -O-
[-190 H NEt, 2-CF3 4-Br -O-
[-191 H Morphorino- |2-CF3 4-Br -O-
[-192 H Piperidino- |2-CF3 4-Br -O-
[-193 Me OMe 2-CFs 4-Br -O-
[-194 MeCO- |OMe 2-CF3 4-Br -O-
[-195 Me;NCO-|OMe 2-CF3 4-Br -O-
[-196 H OMe 2-CF3 4-Br -CH2O-
[-197 H OMe 2-CFs 4-Br -OCHaz-
[-198 H OEt 2-CF; 4-CF3 -O-
[-199 H O-iPr 2-CF; 4-CF3 -O-
[-200 H OCH2(C5Hs) |2-CF3 4-CF3 -O-
[-201 H O-nPr 2-CF; 4-CF3 -O-
[-202 H O-nBu 2-CFs; 4-CFs -O-
[-203 H O-tBu 2-CFs; 4-CF3 -O-
[-204 H nMe; 2-CFs3 4-CF3 -O-
1-205 H NEt, 2-CF3 4-CF3 -O-
[-206 H Morphorino- [2-CF3 4-CF; -O-
[-207 H Piperidino- |2-CF3 4-CF3 -O-
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HOP CHATSO R! R? (R (Rm Y

1-208 Me OMe 2-CF;3 4-CFs -O-
1-209 MeCO- |OMe 2-CF;3 4-CF3 -0-
1-210 Me>NCO-|OMe 2-CF3 4-CF3 -O-
I-211 H OMe 2-CF3 4-CF; -CHQ-
1-212 H OMe 2-CF3 4-CF3 -OCH>-
[-213 H QEt 2-CF3 4-OCF3 -O-
1-214 H O-iPr 2-CF3 4-OCF3 -0-
I-215 H OCH(C3Hs) [2-CF3 4-OCF3 -O-
1-216 H O-nPr 2-CF;3 4-OCF3 -O-
1-217 H O-nBu 2-CF3 4-OCF3 -O-
1-218 H O-tBu 2-CF;3 4-OCF3 -O-
1-219 H nMe, 2-CF; 4-OCF3 -0-
1-220 H NEt, 2-CF3 4-OCF3 -O-
[-221 H Morphorino- [2-CF3 4-OCF3 -O-
1-222 H Piperidino-  [2-CF3 4-OCF3 -0-
[-223 Me OMe 2-CF3 4-OCF3 -O-
1-224 MeCO- |OMe 2-CF3 4-OCF3 -O-
1-225 Me;NCO-|OMe 2-CF; 4-OCF3 -O-
1-226 OMe 2-CF3 4-OCF3 -CH2Q-
1-227 H OMe 2-CF3 4-OCF3 -OCH>-
1-228 H OMe 2-Br 4-Cl -O-
1-229 H OMe 2-Br 4-MeO -O-
1-230 H OMe 2-Br 2-Cl -O-
1-231 H OMe 2-Br 3-Cl -O-
[-232 H OMe 2-Br 2,4-Cly -O-
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HOP CHAT SO  |R! R? (R (Rm Y

1-233 H OMe 2-Br 4-OCF; -0-
[-234 H OMe 2-Br 4-CF;3 -0-
[-235 H OMe 2-Br 4-tBu -O-
1-236 H OMe 2-Br 4-Br -O-
1-237 H OMe 2-Br 4-F -0-
[-238 H OMe 2-Br 3,4-Cl -0-
1-239 H OMe 2-Br 3,4-F, -O-
1-240 H OMe 2-Br 3-F,4-Cl -O-
1-241 H OMe 2-Br 3-C1,4-F -0-
1-242 H OMe 2-Br 2,4-F2 -0-
1-243 H OMe 2-Br 2-F,4-Cl -O-
1-244 H OMe 2-Br 4-SFs -O-
1-245 H OMe 2-Br 4-Me -0-
[-246 H OMe 2-Br 4-CN -0-
1-247 H OMe 2-Br 3,4,5-Clzs  |-O-
[-248 H OMe 2-Br 3,4,5-F3 -0-
1-249 H OMe 2-Br 2,4,6-Cls  |-O-
1-250 H OMe 2-Br 2,4,6-F; -O-
1-251 H OMe 2-Br 3-F,4-Br -O-
1-252 H OMe 2-Br 3-Br,4-F -O-
1-253 H OMe 2-Br 2,4-Br -O-
1-254 H OMe 2-Br 2 F,4-Br -O-
1-255 H OMe 2-Br 3-CL4-Br  |-O-
1-256 H OMe 2-Br 3-Br,4-Cl  |-O-
1-257 H OEt 2-Br 4-Cl -O-
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HOP CHAT SO  [R! R? (R (R Y

[-258 H O-iPr 2-Br 4-Cl -O-
[-259 H OCHa(CsHs) (2-Br 4-Cl -O-
1-260 H O-nPr 2-Br 4-Cl -O-
1-261 H O-nBu 2-Br 4-Cl -O-
[-262 H O-iBu 2-Br 4-Cl -O-
1-263 H O-tBu 2-Br 4-Cl -0O-
[-264 H 0-CsHiz 2-Br 4-Cl -O-
1-265 H NHMe 2-Br 4-Cl -0O-
1-266 H NMe» 2-Br 4-Cl -O-
[-267 H NHEt 2-Br 4-Cl -0O-
[-268 H Hets 2-Br 4-Cl -O-
[-269 H NH-nPr 2-Br 4-Cl -O-
1-270 H N(nPr), 2-Br 4-Cl -O-
[-271 H Morphorino- |2-Br 4-CI -O-
[-272 H Piperidino- |2-Br 4-CI -O-
[-273 H Pyrrolidino- |2-Br 4-CI -O-
[-274 Me OCH3 2-Br 4-CI -O-
[-275 MeCO- |OCH; 2-Br 4-CI -O-
[-276 tBuCO- |OCH3 2-Br 4-CI -O-
[-277 PhCO- |OCH;3; 2-Br 4-CI -O-
[-278 C3HsCO- |OCHs 2-Br 4-CI -O-
[-279 MeOCO- |OCHj3 2-Br 4-CI -O-
1-280 MENCO o, 2-Br 4-CI -O-
[-281 H OMe 2-Br 4-CI -S-
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HOP CHATSO [R! R? (R (RHm Y
[-282 H OMe 2-Br 4-CI -S(0)-
1-283 H OMe 2-Br 4-CI -S(0)»-
[-284 H OMe 2-Br 4-CI -NH-
1-285 H OMe 2-Br 4-CI -NMe-
[-286 H OMe 2-Br 4-CI -N(CH2Ph)-
[-287 H OMe 2-Br 4-CI -CH2O-
[-288 H OMe 2-Br 4-CI -OCHa-
[-289 H OEt 2-Br 4-Br -O-
[-290 H O-iPr 2-Br 4-Br -O-
[-291 H OCH2(CsHs) |2-Br 4-Br -O-
[-292 H O-nPr 2-Br 4-B -O-
[-293 H O-nBu 2-Br 4-B -O-
[-294 H O-tBu 2-Br 4-Br -O-
[-293 H nMe; 2-Br 4-B* -O-
[-296 H NEt, 2-Br 4-Br -O-
[-297 H Morphorino- (2-Br 4-B -O-
[-298 H Piperidino-  |[2-Br 4 Br -O-
1-299 Ms OMe 2-Br 4-Br -O-
[-300 MeCO- |OMe 2-Br 4 -Br -O-
[-301 MeaNCO-|OMe 2-Br 4-Br -O-
[-302 OMe 2-Br 4-Br -CH2Q-
[-303 H OMe 2-Br 4-Br -OCHa-
[-304 H OEt 2-Br 4-CF3 -O-
1-305 H O-iPr 2-Br 4-CF3 -O-
1-306 H OCHa(CsHs) |2-Br 4-CF3 -O-
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HOP CHATSO R R? (R*)n Rm Y
1-307 H O-nPr 2-Br 4-CF3 -O-
[-308 H O-nBu 2-Br 4-CF3 -O-
1-309 H O-tBu 2-Br 4-CF3 -O-
[-310 H nMe> 2-Br 4-CF3 -O-
[-311 H NEt 2-Br 4-CF3 -0-
[-312 H Morphorino- |2-Br 4-CF3 -O-
[-313 H Piperidino- |2-Br 4-CF3 -O-
[-314 Me OMe 2-Br 4-CF; -O-
[-315 MeCO- |OMe 2-Br 4-CF3 -O-
[-316 MeaNCO-|OMe 2-Br 4-CF3 -O-
1-317 OMe 2-Br 4-CF3 -CH2Q-
[-318 H OMe 2-Br 4-CF; -OCHo-
[-319 H OFEt 2-Br 4-OCF3 -O-
[-320 H O-iP- 2-Br 4-OCF3 -O-
[-321 H OCH2(CsHs) 2-Br 4-OCF3 -O-
[-322 H O-nPr 2-Br 4-OCF3 -O-
[-323 H O-nBu 2-Br 4-OCF3 -O-
[-324 H O-tBu 2-Br 4-OCF3 -O-
[-325 H nMe: 2-Br 4-OCF3 -O-
[-326 H NEt 2-Br 4-OCF3 -O-
[-327 H Morphorino- |2-Br 4-OCFs -O-
[-328 H Piperidino- |2-Br 4-OCF3 -O-
[-329 Me OMe 2-Br 4-OCF3 -O-
[-330 MeCO- |OMe 2-Br 4-OCF3 -O-
[-331 Me;NCO-|OMe 2-Br 4-OCF3 -O-
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HQP CHAT SO |R! R2 R3)n RYm Y
1-332 H OMe 2-Br 4-OCFs3 -CH2Q-
1-333 H OMe 2-Br 4-OCFs3 -OCH:-
[-334 H OMe 2-F 4-Cl -0-
1-335 H OMe 2-F 4-MeO -O-
1-336 H OMe 2-F 2-Cl -0-
1-337 H OMe 2-F 3-Cl -0-
1-338 H OMe 2-F 2,4-Cl -O-
1-339 H OMe 2-F 4-OCF3 -O-
1-340 H OMe 2-F 4-CF; -O-
1-341 H OMe 2-F 4-tBu -0-
1-342 H OMe 2-F 4-Br -0-
1-343 H OMe 2-F 4-F -O-
1-344 H OMe 2-F 3,4-Cl, -0-
[-345 H OMe 2-F 3,4-F, -O-
1-346 H OMe 2-F 3-F,4-Cl -O-
1-347 H OMe 2-F 3-CL4-F -O-
1-348 H OMe 2-F 2,4-F2 -O-
1-349 H OMe 2-F 2-F,4-Cl -O-
1-350 H OMe 2-F 4-SFs -0-
[-351 H OMe 2-F 4-Me -0-
1-352 H OMe 2-F 4-CN -O-
[-353 H OMe 2-F 3,4,5-Cls  |-O-
1-354 H OMe 2-F 3,4,5-F; -O-
1-355 H OMe 2-F 2,4,6-Cls  |-O-
1-356 H OMe 2-F 2,4,6-F3 -O-
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HOP CHATSO [R! R2 (R3)n (RYm Y

1-357 H OMe 2-F 3-F,4-Br -0-
1-358 H OMe 2-F 3-Br,4-F -O-
1-359 H OMe 2-F 2,4-Br -O-
1-360 H OMe 2-F 2-F,4-Br -O-
1-361 H OMe 2-F 3-CL4-Br  |-O-
1-362 H OMe 2-F 3-Br,4-CI  |-O-
1-363 H OFEt 2-F 4-Cl -O-
[-364 H O-iPr 2-F 4-Cl -0-
1-365 H OCHa(C3Hs) [2-F 4-Cl -O-
1-366 H O-nPr 2-F 4-Cl -0-
1-367 H O-nBu 2-F 4-Cl -O-
1-368 H 0-iBu 2-F 4-Cl -O-
1-369 H O-tBu 2-F 4-Cl -0-
1-370 H 0-CsHiz 2-F 4-Cl -O-
1-371 H NHMe 2-F 4-Cl -0-
1-372 H NMe: 2-F 4-Cl -O-
1-373 H NHEt 2-F 4-Cl -O-
1-374 H Net 2-F 4-Cl -O-
1-375 H NH-nPr 2-F 4-Cl -O-
1-376 H N(nPr), 2-F 4-Cl -0-
1-377 H Morphorino- |2-F 4-Cl -O-
1-378 H Piperidino-  [2-F 4-Cl -O-
[-379 H Pyrrolidino- |2-F 4-Cl -O-
1-380 Me OCH; 2-F 4-Cl -O-
1-381 MeCO- |OCH3 2-F 4-Cl -O-
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HOP CHATSO [R! R2 R (Rm Y
1-382 tBuCO- |OCHj3 2-F 4-Cl -O-
1-383 PhCO-  |OCHj3 2-F 4-Cl -O-
1-384 C3HsCO- |OCHs 2-F 4-Cl -O-
1-385 MeOCO- |OCHj3 2-F 4-Cl -O-
1-386 ME2NCO | o 2-F 4-Cl -0-
[-387 H OMe 2-F 4-Cl -S-
1-388 H OMe 2-F 4-Cl -S(0)-
1-389 H OMe 2-F 4-Cl -S(O)-
1-390 H OMe 2-F 4-Cl -NH-
1-391 H OMe 2-F 4-Cl -NMe-
1-392 H OMe 2-F 4-Cl -N(CH;Ph)-
1-393 H OMe 2-F 4-Cl -CH,0-
1-394 H OMe 2-F 4-Cl -OCH>-
[-395 H OEt 2-F 4-Br -O-
1-396 H O-iPr 2-F 4-Br -O-
1-397 H OCH2(C3Hs) [2-F 4-Br -O-
[-398 H O-nPr 2-F 4-Br -O-
1-399 H O-nBu 2-F 4-Br -O-
1-400 H O-tBu 2-F 4-Br -O-
1-401 H nMe, 2-F 4-Br -O-
1-402 H NEt> 2-F 4-Br -O-
1-403 H Morphorino- [2-F 4-Br -O-
[-404 H Piperidino-  2-F 4-Br -O-
[-405 Me OMe 2-F 4-Br -O-

-28-




34953

HOP CHAT SO R R (R3)n Rm Y
[-406 MeCO- |OMe 2-F 4-Br -O-
1-407 Me;NCO-|OMe 2-F 4-Br -O-
[-408 OMe 2-F 4-Br -CH2Q-
1-409 H OMe 2-F 4-Br -OCHz-
[-410 H OFEt 2-F 4-CF3 -O-
[-411 H O-1Pr 2-F 4-CF3 -O-
[-112 H OCH2(CsHs) 2-F 4-CF; -0-
[-413 H O-nPr 2-F 4-CF; -O-
[-414 H O-nBu 2-F 4-CF3 -O-
I-415 H O-tBu 2-F 4-CF; -O-
[-416 H nMe; 2-F 4-CF3 -O-
1-417 H NEt, 2-F 4-CF3 -O-
[-418 H Morphorino- |2-F 4-CF; -O-
[-419 H Piperidino- |2-F 4-CF3 -O-
1-420 Me OMe 2-F 4-CF; -O-
[-421 MeCO- |OMe 2-F 4-CF; -O-
[-422 Me;NCO-|OMe 2-F 4-CF; -O-
[-423 OMe 2-F 4-CF; -CHxQ-
[-424 H OMe 2-F 4-CF; -OCHz-
[-425 H OEt 2-F 4-OCFs3 -O-
[-426 H O-iPr 2-F 4-OCFs3 -O-
[-427 H OCH2(CsHs) 2-F 4-OCF3 -O-
[-428 H O-nPr 2-F 4-OCF3 -O-
[-429 H O-nBu 2-F 4-OCF3 -O-
1-430 H O-tBu 2-F 4-OCF3 -O-
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HOP CHAT SO R! R2 (R (RYm Y

1-431 H nMe, 2-F 4-OCF3 -0-
1-432 H NEt> 2-F 4-OCF3 -O-
[-433 H Morphorino- |2-F 4-OCF3 -O-
[-434 H Piperidino- |2-F 4-OCF3 -O-
1-435 Me OMe 2-F 4-OCF3 -O-
[-436 MeCO- |OMe 2-F 4-OCF3 -O-
1-437 Me2NCO-|OMe 2-F 4-OCF3 -0-
[-438 H OMe 2-F 4-OCF3 -CH2Q-
1-439 H OMe 2-F 4-OCF3 -OCH,-
[-440 H NHCH,Ph  |2-Cl 4-Cl -0-
[-441 f)hNHCO OMe 2-Cl 4-Cl -0-
1-442 tBuOCO- |OMe 2-Cl 4-Cl -0-

R!,R2,R3, R*va Y & Bang 1 bén du6i tvong img v6i R', R%, R?, R4va Y 1an luot

trong cong thirc hoa hoc (lia) va cong thirc hoa hoc (lib) sau day.

[Cong thitc hda hoc 5]

=N
s
s, 6/
(R“ 5 “‘\]/ ’GQRZ
R‘I4 02 4 2

{1 Ta)l

[Cong thirc hda hoc 6]
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N
f%f“f
{@ﬁﬁ%ggi;now
4 ISR D]

[Bang 2]

HOP CHAT SO R! R2 (R (RYm Y
Ia-1 H OCH; 2-Cl 4-Cl -O-
Ila-2 H OCH; 2-CF; 4-Cl -O-
Ila-3 H OCH; 2-Br 4-Cl -0-
Ila-4 H OCH; 2-F 4-Cl -O-
Ila-5 H OCH3 2-Cl 3-Cl -0-
I1a-6 H OCH; 2-Cl 4-Br -O-
Ila-7 H OCH; 2-Cl 4-CF; -0-
Ila-8 H OCH; 2-Cl 3,4-Cl -O-
I1a-9 H OCH; 2-Cl 3,4-F2 -O-
Ila-10 H OEt 2-Cl 4-Cl -O-
Ila-11 H NMe, 2-Cl 4-Cl -O-
Ib-12 H OCH; H 4-Cl -O-
Ila-13 H OCH; 4-Cl 4-Cl -O-
Ila-14 H OCH; 4-CF; 4-Cl -O-
Ila-15 H OCH; 4-Br 4-Cl -O-
Ila-16 H OCH; 6-CF3 4-Cl -O-
Ila-17 H OCH; H 4-Br -O-
Ila-18 H OCH; H 4-CF; -O-
Ila-19 H OCH; H 3,4-Cly -O-
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[Ta-20 H OCH3 H 3-Cl -O-
[a-21 H OEt 4-Cl 3-Cl -O-
[Ta-22 H NMe: 4-CFs3 3-Cl -O-

R!,R% R3, R4, Y, 7%, 73 va Z* § Bang 3 bén dudi tuong Ung voi RY, R%, R3, RY,
Y, 72, 73 va Z* 1an lugt trong cong thirc hoa hoc (Illa) sau day.

72, 73 va 7* & Bang cho thdy trang thai khong thay thé, truée khi thay thé R,
nhu cu tric vong va theo cong thitc hoa hoc (IITa), cacbon, dugc thay thé boi RY, cling

duoc minh hoa béi “CH”.

[Cong thtrc hoa hoc 7]

z Y)“\;?{ v

( R3}“ (111a)

[Bang 3]
HOP CHAT SO R! R2 R Y  |RYm 72 Z3 A
Illa-1 H OCH; [2-Cl |-O- |- N-H CH |CH
Ila-2 H OCH; [2-Cl [-O- | N-Me |CH |CH
I1la-3 H OCH; [2-Cl [-O- |- 0 CH |CH
I1la-4 H OCH; [-Cl [-O- | S CH |CH
Illa-5 H OCH; [2-Cl [-O- [4-Cl S CH |CH
I1la-6 H OCH; [2-C1 [-O- |[5-Cl S CH |[CH
[11a-7 H OCH; [2-Cl |-O- |5-Br S CH |CH
I11a-8 H OCH; [2-Cl |-O- |[5-CF3 S CH |CH
I11a-9 H OCH; [2-C1 [-O- [4,5-Cl2 S CH |[CH
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HGP CHAT SO [R! R2 R Y  |RYm 72 Z3 A
[11a-10 H OCHs; [2-CF3 |-O- |5-CI S CH |CH
Ila-11 H OCH; [2-Br |-O- |[5-Cl S CH |CH
Illa-12 H OCH; [2-F [-O- [5-Cl S CH |CH
Illa-13 H OCH; [2-Cl |-O- |- N-H N CH
Ila-14 H OCH; [2-Cl |-O- |- N-Me |CH |CH
Ila-15 H OCH; [2-Cl |-O- [3-CI N-Me |CH |[CH
Illa-16 H OCH; [2-C1 |-O- [4-Cl N-Me |[CH |CH
I1la-17 H OCH; [2-Cl |-O- [3-CF3 N-Me |CH |[CH
I1la-18 H OCH; [2-Cl |-O- |3-Br N-Me |CH |CH
I1la-19 H OCH; [-ClI |-O- [3-CHF, |N-Me |CH |CH
[1[a-20 H OCH; [-CFs; |-O- [3-OMe |[N-Me |CH |CH
[lla-21 H OCH; [2-Br [-O- |[3-F N-Me |[CH |CH
[la-22 H OCH; [2-F [-O- [4-F N-Me |[CH |CH
I11a-23 H OCH; [2-Cl |-O- | N-H CH |N
[1la-24 H OCH; [2-CI |-O- |[5-Cl N-H CH N
Ila-25 H OCH; [2-Cl1 |-O- [4-Cl N-H CH N
[1la-26 H OCH; [2-Cl |-O- | N-Me |CH N
Illa-27 H OCH; [2-Cl |-O- [5-CI N-Me |[CH N
I11a-28 H OCH; [2-Cl |-O- [4-Cl M-Me |CH N
[11a-29 H OCH; [2-Cl |-O- |- S CH N
I11a-30 H OCH; [2-Cl1 |-O- |[5-Cl S CH |N
Ila-31 H OCHs; [2-Cl1 |-O- [4-Cl S CH [N
Ila-32 H OCH; [2-Cl |-O- |- 0 CH N
Illa-33 H OCH; [2-C1 |-O- |[5-Cl o) CH N
I1la-34 H OCH; [2-C1 |-O- [4-Cl o) CH |N
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HOP CHAT SO [R! R? R Y  |RHm 72 VA z*
I1la-35 H OCH; P-Cl |-O- | N-Me |[CH |0
I1la-36 H OCH; [2-C1 |-O- |5-Cl N-Me |CH |0
Ila-37 H OCHs; [2-C1 |-O- [4-Cl N-Me |CH [O
I1la-38 H OCH; [2-Cl |-O- | NH N N
Illa-39 H OCH; P2-Cl [-O- [5-Cl NH N N
[11a-40 H OCH; [-Cl [-O- [4-Cl NH N N
Illa-41 H OCHs; [2-Cl [-O- |- N-Me [N N
111a-42 H OCH; [2-C1 |-O- |5-Cl N-Me [N N
Ila-43 H OCH; [2-C1 [-O- [4-Cl N-Me [N N
I11a-44 H OCH; [2-Cl [-O- | S N N
Illa-45 H OCH; [2-Cl |-O- |5-Cl S N N
[11a-46 H OCH; [2-ClI [-O0- [4-Cl S N N

R!, R2, R3, Y, R4, 7% 73, 74, 7°, va 7° & Bang 4 bén dudi tuong Umg voi R!, R?,
R3,Y, R4, 72,73, 7%, 7° va 76 1an luot trong cong thirc hoa hoc (IIb) sau day.

72,73, 7%, 75 va 76 & Bang cho thy trang thai khong thay thé, trude khi thay thé
R* nhu céu triic vong va theo cong thirc hoa hoc (IIIb), cacbon, dugc thay thé boi RY,

cling dugc minh hoa béi “CH”.

[Cong thire hda hoc 8]

(111w

[Bang 4]
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I;gP CHAT R IR2 ®% Y |®RW 22 |2 75 g5 |z
I1Ib-1 H |OCHs; p-Cl  |-O- | N |CH |CH |CH |CH
I1Ib-2 H |oCH; 2-ClI  |-O- | CH [N CH |CH |[CH
I11b-3 H |OCH; P-ClI |-O- | CH |[CH |[N |[CH |CH
I1Ib-4 H |OCH; [2-Cl  [-O- |- N |CH |CH |[CH [N
I1Ib-5 H |OCH; 2-Cl |-O- | N |CH |N [CH |CH
111b-6 H |OCH; -Cl  |-O- |- N |ICH |CH N [CH
I11b-7 H |OCHs; P-Cl  |-O- | N N CH |[CH |CH
I1Ib-8 H |OCH; -Cl |-O- | N |CH [N |[CH |N
I1Ib-9 H l|ocHs; p-c1  |-O- |41 N |CH |CH |CH |CH
IIb-10 H |ocH; pR-c1  |-O- |5-CI N |CH |CH |CH |CH
IIb-11 H |ocH; -c1  |-O- [6-C1 N |[CH |CH |CH |CH
I1Ib-12 H |oCH; 2-Cl [-O- [4-CFs (N |CH |CH |CH |CH
IIIb-13 H |OCH; -Cl |-O- |5-CF3 [N |CH |CH |CH |CH
I1Ib-14 H |0CH; p-Cl |-O- |6CFs [N |CH |CH |CH |CH
I1Ib-15 H |ocHs 2-c1  |-O- [4Br N |CH |CH |CH |[CH
I1Ib-16 H |oCH; 2-c1 |-O- [5Br N |[CH |CH |CH |[CH
IIIb-17 H |oCH; pCl  |-O- |6Br [N |[CH |CH |CH |CH
I1Ib-18 H |OCH; 2-Cl  |-O- |4-F N |CH |[CH |CH |CH
IITb-19 H |OCH; -ClI  |-O- |5-F N |CH |[CH |CH |CH
I11b-20 H |OCH; -Cl  |-O- |[6-F N |CH |CH |CH |CH
I1Ib-21 H |OCH; 2-Cl [-O- [4-Cl |CH |N CH |CH |CH
I11b-22 H |OCHs; p-Cl |-O- |5-CI |CH [N CH |CH |CH
I11b-23 H |OCHs; p-Cl |-O- [6-C1 |CH |N CH |CH |CH
I1Tb-24 H |OCH; 2-CI |-O- [4-CFs |CH [N CH |CH |CH
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glgP CHATI:i e |R% Y IR |22 |22 8 |22 |20
b25  |H |OCHs -Cl  |-O- |[5-CF; |CH [N |CH |CH |CH
b-26  [H |OCHs -Cl |-O- |6-CF; |CH [N |CH |CH |CH
Mb-27  [H |OCHs 2-CI  |-O- [4Br |CH [N |CH |CH |CH
Mb28 |[H |OCHs p-CI |-O- [5-Br |CH [N |CH |CH |CH
Mb-29  |H |OCH; 2-Cl |-O- |6-Br |CH N |CH |CH |CH
mb-30 |H |OCHs -ClI |-O- 4F |CH N |CH |CH [CH
mb-31  |H |OCH; 2-Cl |[O- |5-F |CH N  |CH (CH |CH
mb-32  |H |OCHs -Cl |O- |6F |CH N |CH |CH |CH
mb-33 |H |OCH; -Cl |-0- -Cl |CH |CH N |CH |CH
b-34  [H |OCH; p-Cl |O- [5-Cl |CH CH N |CH |CH
Mb-35  |H |OCHs 2-Cl |-O- |6-CI |CH |CH N |CH |CH
mb-36  |[H |OCHs -Cl  |-O- [2-CFs |CH |CH N |CH |CH
mb-37 |H |OCHs -Cl  |-O- [5-CFs |CH |CH N |CH |[CH
mb-38  |H |OCH; 2-Cl |-O- |6-CFs |CH |CH N |CH |CH
mb-39  |H |OCHs p-Cl  |-O- [2-Br |CH |CH N |CH |CH
b-40  |H |OCH; 2-Cl |-O- |5-Br |CH |CH N |CH |CH
Mb-41  |H |OCH; -Cl |-O- |6-Br |CH |CH N |CH |CH
mb-42 |H |OCH; 2-Cl |-O- [2-F |CH |[CH N |CH |CH
Mb-43  |H |OCH; -Cl |-O0- [5-F |CH |CH N |CH |CH
Ilb-44  [H |OCH; 2-Cl |-O- |6-F |CH |CH N |CH |CH
Mb-45  |[H |OCHs p-CI |-O0- @4-Cl N |CH |CH |CH |N
Mb-46  |[H |OCHs -Cl |-O0- |5-Cl N |CH |CH |CH [N
Mb-47  |[H |OCH; -Cl |-O0- |6-Cl N |CH |CH |CH N
Mb-48  |H |OCHs 2-Cl |-O- 4-CFs N |CH |CH |CH |N
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I;gP CHAT R [R2 RN Y R |22 |2 75 |75 |76
I11b-49 H |0oCH; p-CI |-O- |5-CFs N [CH |CH |CH |N
I1Ib-50 H |OCH; [2-Cl1 |-O- [6-CFs (N |CH |CH |CH |N
IIb-51 H |0oCH; p-Cl |-O- |4Br (N [CH |CH |CH |N
I1Ib-52 H |OCH; 2-CI |-O- [5-Br N |CH |CH |CH N
I11b-53 H |0CH; -CI  |O- |6-Br (N [CH |CH |CH |N
I1Tb-54 H |OCH; [2-C1  |-O- |4-F N |CH |CH |[CH N
I1Ib-55 H |OCH; [2-C1  [-O- |5-F N |CH |CH |[CH |N
I11b-56 H |OCH; [2-C1  |-O- |6-F N |CH |CH |CH N
I1Ib-57 H |OCH; 2-C1 |-O- |-l N |CH |N |CH |CH
I1Tb-58 H |0oCH; p-Cl |O- |5-C1 N [CH |N |CH |CH
I1b-59 H |0oCH; p-C1 |O- |6Cl N [CH |N |CH |CH
I1Ib-60 H |OCH; p-Cl |O- R-CFs N [CH [N |CH |CH
IIb-61 H |OCH; p2-Cl |-O- |5-CFs N [CH [N |CH |CH
I11b-62 H |OCH; [2-Cl |-O- |6-CFs N |CH |N |CH |CH
I11b-63 H |OCH; 2-Cl |-O- [2-Br N |CH |N |CH |[CH
I1Tb-64 H |OCH; [2-Cl |-O- |5>-Br N |CH |N |CH |CH
IIb-65 H |OCH; [2-C1 |-O- |6-Br N |CH |N |CH |CH
I11b-66 H |OCH; 2-Cl |-O- [2-F N |CH [N |CH |[CH
I1Ib-67 H |OCH; [2-C1  |-O- |[5-F N |CH [N |CH |CH
I11b-68 H |OCH; [2-C1  |-O- |6-F N |CH [N |[CH |CH
I11b-69 H |OoCH; [2-Cl |-O- [3-C1 N |CH |CH |N |[CH
I11b-70 H |OCH; [2-Ccl |-O- |5-CI N |CH |CH [N |[CH
I1Ib-71 H |OCH; [2-C1 |-O- |6-C1 N |CH |CH |N |[CH
I1Ib-72 H |0oCHs; p-CI |-O- [3-CFs N |[CH |CH |N [CH
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nggp CHAT R IR ®n Y |®RWm |22 |2 75 |75 |z
I11b-73 H |oCH; 2-Cl |-O- |5-CF; N |CH |CH N |CH
I1Ib-74 H |oCH; 2-Cl |-O- |6-CFs N |CH |CH N |CH
IIIb-75 H |oCH; 2-c1 |]-O- [3-Br N |CH |CH N |CH
I11b-76 H |ocH; -c1 |-O- |5-Br N |CH |CH N |[CH
I1Tb-77 H l|ocH; |2-<c1 |-O- |6-Br N |CH |CH [N |CH
I11b-78 H |oCH; [2-CI  |-O- [3-F N |CH |CH N |[CH
I11b-79 H |OCH; [2-Cl  |-O- |5-F N |CH |[CH N [CH
I11b-80 H |OCH; [2-Cl  [-O- |6-F N |CH |CH [N |[CH
IIb-81 H |OCH; 2-Cl |-O- [4-CI N N CH |CH |CH
I11b-82 H |oCH; [2-CI |-O0- [5-C1 N [N CH |CH |CH
I11b-83 H |oCH; 2-Cl |-O0- |6-CI N N CH |CH |CH
I11b-84 H |0oCH; -Cl |-O- |4-CF3s [N N CH |CH |[CH
I11b-85 H |OCH; -Cl [-O- |5-CFs N N CH |CH |CH
I1Tb-86 H |0OCHs; [2-Cl |-O- [6-CFs [N |N CH |CH |[CH
I11b-87 H |oCH; p-Cl  |-O- |4-Br [N N CH |CH |[CH
I11b-88 H |oCH; 2-Cl |-O0- [5-Br [N |N CH |CH |[CH
I11b-89 H |OCHs; 2-CI  [-O- |6-Br N [N CH |CH |[CH
I11b-90 H |OCH; [2-Cl  |-O- [4-F N N CH |CH |CH
ITb-91 H |OCH; [2-Cl  |-O- [5-F N N CH |CH |CH
I11b-92 H |OCH; 2-CI  |-O- [6-F N N CH |CH |CH
I11b-93 H |oCcH; p-c1  |-O- 4Cl N |CH N [|CH N
[1Ib-94 H |ocH; pR-c1 |-O0- |6c1 [N |[CH N |CH |N
I1Ib-95 H |OCH; -Cl |-O- [4-CFs N |CH [N |CH |N
I1Ib-96 H |OCH; -Cl |-O- [6-CFs [N |CH |[N |CH |N
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I;(?P CHAT Rl [R2 ®)  |Y R |22 |23 75 |75 |76
Ib-97 H |OCH; |2-Cl -O- |4-Br N CH N CH N
[11b-98 H |OCH; |2-Cl -O- |6-Br N CH N CH |N
I11b-99 H |OCH; |2-Cl -O- |4-F N CH N CH N
IIIb-100 H |OCH; |2-Cl -O- |6-F N CH N CH |N

R2, R3, R4, 72,73, 78,77, 78, 7% va 7' 3 Bang 5 bén dudi tvong tng voi RZ, R3,
R, 72,73,78,77, 78, Z° va 7' 1an lugt trong cong thirc hoa hoc (ITlc) sau day.

78 & Bang cho thiy trang thai khong thay thé, trudc khi thay thé RY, nhu céu tric
vong va theo cong thirc hoa hoc (IIlc), cacbon, duge thay thé boi RY, cling duwoc minh hoa

bai “CH”.

[Cong thirc hoa hoc 9]
=N
‘zi‘zw H {N)
g 8
(WWZ&? 57 | COR?
m Z% 9* B 2
Z 0 \
T(R)
n (111e¢)
[Bang 5]
IS_IgP CHAT R2 (R3)n (R4)m 72 73 76 77 78 79 710
HIc-1 OCH3s 2-Cl |- CH |[CH |[CH |CH |[CH |CH |CH
Ic-2 OCHs 2-Cl | CH |N CH |[CH |[CH |CH |[CH
[1Ic-3 OCH3 2-C1 |- CH |[CH [N CH |[CH |CH |CH
Ic-4 OCH3 2-Cl |- CH |CH |CH |N CH |CH |CH
I1Ic-5 OCH3 2-C1 |- CH ICH |[CH |[CH |[CH |ICH [N
Ic-6 OCHs 2-Cl |- CH |[CH |CH |N CH |N CH
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Ic-7 OCHs 2-Cl |- CH |CH |[CH |[CH |N CH |N
IIIc-8 OCHj3 2-C1 |- N CH |N N CH |CH
[IIc-9 OCH3; 2-Cl |- CH [N N N CH N CH

[Ic-10 OCHs 2-Cl |4-Cl |CH |CH |[CH |CH |CH |CH |CH

OlIc-11 OCH;3 2-Cl |5-Cl |[CH |[CH |[CH |CH |CH |CH |CH

[Ic-12 OCH3 2-Cl |6-Cl |[CH |[CH |[CH |[CH |CH |CH |CH

[lc-13 OCHs 2-Cl |4-Cl |[CH |[CH |[CH |[CH |CH |CH |CH

[lIc-14 OCHs 2-Cl [5-Cl |CH |CH |CH |CH |CH |CH |CH

[Ic-15 OCH3; 2-Cl |6-Cl |[CH |[CH |CH |[CH |[CH |CH |CH

[lc-16 OCHs 2-Cl |4-Cl |[CH |[CH |[CH |[CH |CH |CH |CH

[Ic-17 OCHs 2-Cl [5-Cl |[CH |CH |CH |[CH |CH |CH |CH

[Ic-18 OCHj3; 2-Cl [6-Cl |[CH |CH |CH |CH |CH |CH |CH

Ic-19 OCH3 2-Cl [4-C1 |CH |CH CH |CH |CH |CH

I1c-20 OCHs 2-Cl |5-C1 |CH |CH CH |CH |CH |CH

lc-21 OCHj3; 2-Cl [6-C1 |CH |CH CH |CH |OH |CH

1c-22 OCHj3 2-Cl |4-C1 |CH |CH CH |CH |CH |CH

[Ic-23 OCHs 2-Cl |5-C1 |CH |CH CH |CH |CH |CH

[Ic-24 OCHs 2-Cl |6-C1 |CH |CH CH |ICH |CH |CH

lc-25 OCH;3 2-Cl  4-F CH |CH CH |[CH |CH |CH

[Ic-26 OCH3 2-Cl1  |5-F CH |CH CH |CH |CH |OH

Z|Z|Z|Zz|z|Z|Z|Z2]|Z

[ITc-27 OCH3 2-Cl  |6-F CH |CH CH |CH |CH |CH

R2, R3, R, 7% 74, 75, 7%, va 78 & Bang 6 bén dudi twong mg voi R%, R3, R4, 72,
74, 75, 78, va 78 1an luot trong cdng thire hoa hoc (I11d) sau day.
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7%, 75, 76 va 78 & Bang cho thiy trang théi khong thay thé, trudc khi thay thé R*,
nhu c4u tric vong va theo cong thire hoa hoc (111d), cacbon, duoc thay thé boi R4, cling

dugc minh hoa boi “CH”.

[Cong thirc hda hoc 10]

(1 114d)

[Bang 6]

I;IgP CHAT R2 (R RYm |22 74 75 76 78
Id-1 OCH3 2-Cl - CH CH CH CH CH
[1d-2 OCH3 2-Cl - CH CH CH CH N
1d-3 OCH; 2-Cl - CH CH N CH CH
I11d-4 OCH; 2-Cl - CH N CH CH CH
[IId-5 OCH3 2-Cl - N N CH CH CH
111d-6 OCH3 2-Cl - CH CH CH N N
1d-7 OCH3 2-Cl - N N N CH N
11d-8 OCH3 2-Cl 4-Cl CH CH CH CH CH
[1d-9 OCH3; 2-Cl 5-Cl CH CH CH CH CH
[Id-10 OCH3 2-Cl 6-Cl CH CH CH CH CH
[Id-11 OCH3 2-Cl 4-Cl CH CH CH CH CH
[IId-12 OCH3 2-Cl 5-Cl CH CH CH CH CH
[Id-13 OCH3 2-Cl 6-Cl CH CH CH CH CH
[Id-14 OCH3 2-Cl 4-Cl CH CH CH CH CH
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[Id-15 OCH;3 2-Cl 5-Cl CH CH CH CH CH

IId-16 OCH3 2-Cl 6-Cl CH CH CH CH CH

[Id-17 OCHs 2-Cl 4-Cl CH CH CH CH

1Id-18 OCH3 2-Cl 5-Cl CH CH CH CH

111d-19 OCH;3; 2-Cl 3-Cl CH CH CH CH

[11d-20 OCH;3; 2-Cl 4-Cl CH CH CH CH

1d-21 OCH;3 2-Cl 5-Cl CH CH CH CH

[11d-22 OCHj3 2-Cl 3-Cl CH CH CH CH

111d-23 OCH3 2-Cl 4-Cl CH CH CH CH

[11d-24 OCH; 2-Cl 5-Cl CH CH CH CH

Z | Z |z |z2|Z2]|Z]|z|Z2|Z

111d-25 OCH; 2-Cl 3-Cl CH CH CH CH

11d-26 OCH;3; 2-Cl 7-Cl CH CH CH

Q
T

I11d-27 OCH3 2-Cl 8-Cl CH CH CH CH

111d-28 OCH;3 2-Cl 7-Cl CH CH CH CH

111d-30 OCH;3; 2-Cl 7-Cl CH CH CH CH

N
N
N
11d-29 OCH3 2-Cl 8-Cl CH N CH CH CH
N
N

[1d-31 OCH; 2-Cl 8-Cl CH CH CH CH

R2,R3, RY, 72, 73, 74, 75, 78 va 774 Bang 7 bén dudi trong ing véi R?, R3,R%, 72,
73,74 75,75 va 77 1an luot trong cdng thirc hoa hoc (Ile) sau déy.

75,76 va 77 & Bang cho thdy trang thdi khong thay thé, trudce khi thay thé RY,
nhu c4u trac vong va theo cong thitc hoa hoc (IIle), cacbon, dugc thay thé boi RY, cling

duogc minh hoa béi “CH”.

[Cong thirc hda hoc 11]
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75
(AT 2y fﬁ\
m 227N
(1 171e)
[Bang 7]
ISSET I S O 2 A A A A 4
Me-1  |OCH; [2-C1 |- NH [N |cH |cH |cH |cH
Me-2  |OCH; [2-C1 |- N.Me [N |CH |cH |cH |cH
Me3  |OCH; [2-C1 |- 0 N lco |cH |cH |cH
lMle-4  |OCH; [2-C1 | S N |cH |cH |cH |cH
Me-s  |OCH; [2-C1 | NH |cH |cH |cH |cH |cH
lle-6  |OCH; [2-Cl | N-Me |CH |cH |cH |cH |cH
Me7  |OCH; [2-C1 | NH N cu [N |cH
Mle-8  |OCH; [2-C1 | N-Me [N CH N |CH
Me-9  |OCH; [2-C1 | NH [N |cH N |cH
Me-10  |OCH; [2-C1 | N-Me [N |CH CH
Me-11  |OCH; [2-C1 |- NH [N N |cH |cH |cH
Me-12  |OCH; [2-C1 |- NMe [N N |cH |cH |cH
lle-13  |OCH; [2-C1 |- N-H [N |cH |cH |cH
lMle-14  |OCH; [2-Cl | NMe [N |CH |cH |cH N
Me-15  |OCH; [2-Cl |- NH N |cH N |cH |cH
lMle-16  |OCH; [2-C1 |- N-Me [N |CH CH |cH
Me-17  |OCH; [2-C1 | N-H N |CH [cH CH
MMle-18  |OCH; [2-C1 |- N-Me [N |CH |cH CH
Me-19  |OCH; [2-C1 |-l IN-Me [N |CH |CH |cH |cH
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[Ile-20 OCH; (2-Cl 6-Cl N-Me |N CH |CH |CH CH
[le-21 OCH; [2-Cl 7-Cl N-Me [N CH |CH |CH CH
[MTe-22 OCH; [2-Cl 5-Cl O N CH |CH |CH CH
ITe-23 OCH; [2-CI 6-Cl O N CH |CH |CH CH
[Ile-24 OCHs [2-Cl 7-Cl O N CH |CH |CH CH
[Te-25 OCH; [2-CI 5-Cl S N CH |CH |CH CH
IIle-26 OCH; [2-Cl 6-Cl S CH |N CH |CH CH
le-27 OCH; [2-Cl 7-Cl S CH |N CH |CH CH
[le-28 OCH; [2-Cl - N-Ph [N CH |CH |CH CH
I1e-29 OCH; |2-Cl - N-Et CH |N CH |CH CH
ITe-30 OCH; [2-CI - N-Pr CH |N CH |CH CH
[le-31 OCH; [2-CI - N-Bzl |CH |N CH |CH CH

R2, R3, R*, 72, 73, Z* va Z55 Bang 8 bén dudi twong tmg voi R?, R3,R%, 72, 7°,
74 va 75 1an luot trong cdng thic hoa hoc (I1If) sau day.

72 & Bang cho thdy trang thai khong thay thé, trudc khi thay thé R3, nhu cau triic
vong va theo cong thirc hoa hoc (Illa), cacbon, duge thay thé boi R3, ciing dugc minh hoa
boi “CH”.

[Cong thirc hda hoc 12]
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[Bang 8]

I;g P CHAT R? (R*)n (RHm 72 Z3 z* VAl
I1£-1 OCHs H 4-Cl N CH CH CH
If-2 OCH;3 H 4-Cl CH N CH CH
I1£-3 OCHs |H 4-Cl N CH CH N
I11£-4 OCH; |H 4-Cl CH N CH
III£-5 OCHs; |H 4-Cl CH CH N
I11£f-6 OCH; |2-CFs 4-Cl CH CH CH
1II£-7 OCHj3 2-CF3 4-Cl CH CH N CH
I11£-8 OCH; [2-CF3 4-Cl CH CH CH N
111£-9 OCH3 |2-CF3 4-Br CH N CH CH
I1£-10 OCHj3 2-CF3 4-Br CH CH N CH
IIf-11 OCH;  2-CFs 4-CF3 CH N CH CH
If-12 OCH3 |2-CF3 4-CF3; CH CH N CH
11113 OCH;3 2-CF3 3,4-Ch, CH N CH CH
1If-14 OCHz |2-CF3 3,4-Cly CH CH N CH
IIf-15 OCHs  |2-CF3 3-F,4-Cl CH N CH CH
[If-16 OCH;  |2-CFs 3-F,4-Cl CH CH N CH

Céac mudi duge dung hoa nong clia dan xuét azol (I) bao gdm cac mudi cation
trong d6 cation va anion khong gdy anh hudng xAu cu thé dén tac dung cua déan Xudt
azol (I) va mudi bd sung axit cuia axit cia n6. Céc cation wu tién cy thé c6 thé bao g6m
ion kim loai kidm (tbt hon 12 natri va kali), kim loai kiém thd (5t nhat 13 canxi, magié
va bari) va kim loai chuyén tiép (5t nhat 1a mangan, ddng, kém va sat). Néu mudn, ion
amoni c6 thé ¢6 tir 1 dén 4 nhom thé C1-C4-alkyl va/hodc mot nhém thé phenyl hodc
nhém thé benzyl (t6t nhit 13 diisopropyl amoni, tetrametyl amoni, tetrabutyl amoni,

trimetylbenzyl amoni (C1-C4-alkyl) sulfoni) va ion sulfoxoni (t6t hon la tri
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(C1-C4-alkyl) sulfoxoni) cling dugc wu tién. Anion cua mudi bd sung axit hitu dung la
ion clorua chinh, ion bromua, ion florua, ion hydrosulfat, ion sulfat, ion dihydro
phosphat, ion hydro phosphat, ion phosphat, ion nitrat, ion bicacbonat, ion cacbonat,
ion hexafluorosilicat, ion hexafluorophosphat, ion benzoat va anion cua axit
C;-Cs-alkanoic, tét hon 12 ion format, ion axetat, ion propionat va ion butyrat. C6 thé
tao thanh céc ion nay bang cach cho din xuét azol (I) phan (mg vdi axit anion (t6t hon

1a axit hydroclorua, axit hydrobromua, axit sulfuric, axit phosphoric va axit nitric).
[2. Phuong phép san xuét dan xuét azol]

C6 thé san xuét dan xuét azol (I) theo phuong phap bét ky trong ba phuong phép
minh hoa dudi day. Trong phuong phép san xuét dAn xuét azol duge gidi thich dudi day,
viée giai thich dugc thuc hién béng cach st dung phuong an cu thé ctia dan xuét azol (I)
nhu 12 vAn @& thuén tién, nhung c4c phuong an khac khéc co thé duoc tao ra béng cach thay

doi nguyén liéu ban dau.

R!,R?, R3, R4 R7, A va D theo so dd phan tng sau twong tmg voi R!,R2 R3, RY,

R’, A va D theo cong thic tong quét (1) 1an lugt duge md ta & trén.
(1) Phuong phap 1 sén xuit dn xut azol

C6 thé san xudt dan xuét azol (I) theo toan bd so dd 1 sau day tur hop chét thu

duge bing ky thuat da biét.
(Toan bg so d6 1)

[Cong thirc hoa hoc 13]
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Buoc 1-2
Bude 1-1 I
bazo

) bazo +R’-LG hodc ﬁ
X R fo=g~oR"

R " SN R‘—‘ i

OH F & G—nhom o1
a b Bude 1-3 chuyen nhu Br
+ L3
+Ph,PCH,Br
bazo
coR’ @ @ Sco, R
o] g
&
Budc 1-4 A
+H202 Bude 1-5 - ", :}
bazcy +azol natri ~ g \:;.?%
= (Z V< e
o] e
Bude 1-6 Budc 1-7 A"“\
+RLLG N 7 +chét c6 &i lyc véi dién tir N 4{
bazo C3v§ bazo manh
«.‘ mﬁ“
LG=nhdém 161
chuyen nhu Br

(Budce 1-1) Theo phuong phap san xudt 1, hop chét phenol dugc minh hoa bi
cong thie chung a (sau ddy goi la “phenol a”) dugc cho phan Ung v6i hop chét
axetophenon duge minh hoa boi cong thire chung b (sau ddy goi 1a “axetophenon b)) véi
su ¢6 mat cua bazo dé thu duoc mot hop chit duoc minh hoa béng cong thirc chung ¢

(sau day goi 1a “Hop chét ¢”), theo so d6 1 md ta & trén.

(Budc 1-2) Hop chét ¢ thu dugc dugce cho phan tmg véi iot trong dung mdi phu hop
nhu dimetyl sulfoxit (DMSO). Bazo phu hop nhur cacbonat, dugc thém vao va dugce cho
phan ing véi dialkyl sulfat (R70S(=0),0R”) hodc R’-LG d& thu duoc hop chit dugc minh
hoa béi cong thirc chung d1 (sau day goi 1a “Hop chit d17). O day, cacbonat bao gbm natri
cacbonat, kali cacbonat, xesi cacbonat va lithi cacbonat, tdt hon 1a kali cacbonat. LG 1a
nhém roi chuyén c6 thé thay thé nhan, vi dy, nhom roi chuyén duge chon tir cdc nhém
halogen, nhom alkylsuflonyloxy va tt hon 1a nhom arylsulfonyloxy, tot hon la nhom

halogen, tot hon nita 1a nhém brom va nhém iodin.

(Budce 1-3) Hop chét d1 dugc cho phan g voi metyltriphenyl phosphoni halit
trong dung moi bét ky nhu toluen, tetrahydrofuran (THF) hodc DMSO, vO1 su ¢ mat
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cua bazo, nhu kali tert-butoxit hodc natri hydro héa dé thu dugc hop chét este axit

acrylic duge minh hoa béi cong thirc chung e (sau day goi la “acrylat €”).

(Budc 1-4) Acrylat e dugce cho phan img v6i dung dich chira nuge hydro peroxit
hodc hdn hop ctia né véi natri cacbonat hoac ure trong dung moi metanol hodc
axetonitril, tot hon 13 v&i sy c6 mit ctia bazo nhu natri hydro cacbonat hodac kali
cacbonat, dé thu duoc hop chit epoxit dugc minh hoa bdi cong thirc chung f1 (sau day

goi la “Hop chét epoxit f1”).

(Budc 1-5) Hop chét epoxit fI dugc cho phan g v6i azol natri trong dung moi
hitu co, t6t hon 13 dimetyl formamit (DMF), dé thu dugc hgp chat duge minh hoa boi
cong thirc chung I.A, 1a hop chit dugc minh hoa béi cong thire chung (I) trong do R!1a
hydro va D 12 hydro (sau day goi 1a “Hop chat .A»).

(Bude 1-6) Trong trudong hop thich hop, sau d6 Hop chit I.A dugc cho phén g
v6i RI-LG tbt hon 1a dung mdi phu hgp, nhuw THF, véi sy ¢6 mét cia bazo nhu NaH, dé
thu duoc hop chit duge minh hoa boi cong thirc chung LB (sau day goi la “Hop chit
1.B”). O dédy, LG 1a nhém roi chuyén c6 thé thay thé nhan, vi dy, nhoém roi chuyén duoc
chon tir cac nhém halogen, nhom alkylsulfonyloxy va nhom arylsulfonyloxy, t5t hon 1a

nhom brom hodc nhém iodin.

(Buagce 1-7) Hop chit I.B dugc cho phan (mg v&i phén tir ua dién tr nhu luu
huynh, iodin, iodin monoclorua hodc dibromotetrafloetan, v4i sy c6 mat cua bazo
manh nhu butyllithi, lithi diisopropylamit, hodc kali hexametyldisilazit dé thu duoc

hop chét duge minh hoa bdi cong thic chung I.C.
(2) Phuong phép 2 sén xuét din xuét azol

C6 thé san xudt dan xudt azol (I) ctia sang ché theo toan bo so dd 2 sau day tur

hop chét thu dugc bang k§ thuat da biét.
(Toan bo so d6 2)

[Cong thurc héa hoc 14]

-48-



34953

X=halogen Bude 2-1
€,
% @ CuY
bazo
o QLA
Rl
&, 2 i
X HO r? Y=Cl, Br, hodc I J
h i Budc 2-3
Budc 2-2
+CIC{O)COR? HCH)S X

Lewis acid ﬂ hmc (CH;):SOX bsee Q

X=halogen hodc metyl sulfat
Budc 2-4

+azol natri

(Budc 2-1) Theo phuong phdp san xuét 2, phenol a dugc cho phan Gng vé6i hop
chit halobenzen dugc minh hoa bdi cong thire chung g hodc hop chét phenol dugc minh
hoa boi cong thirc chung i dugc cho phan tng v6i hgp chit halobenzen duoc minh hoa
bdi cong thire chung h, néu mudn véi su c6 mit cta CuX tdt hon 14 v6i sy ¢6 mat cua
bazo dé thu dugc hop chét dugc minh hoa bing cong thirc chung j (sau ddy goi 1a “Hop
chét i), theo toan bd so dd 2 mo ta & trén. O day, X 1a nhom chorua, nhém brom hodc

nhém iodin.

(Budc 2-2) Hop chét j duge cho phan tmg véi alkyl cloroglyoxylat v6i s c6 mat
cta axit Lewis, tot hon 13 alumin clorua hodc iron clorua (I1I) dé thu duoc Hop chét d.
C6 thé thu dugc Hop chét d véi cting phuong thire theo phwong phép san xuét 1, hodc c6
thé duoc dua vao Hop chat I.A, LB hodc I.C, nhu theo phuong phap sin xudt 1.

(Bude 2-3) Hop chit d2 duoc cho phan ung véi hop chat duogc chon tir
trimetylsulfoni halogenua, trimetylsulfoni metylsulfat, trimetylsulfoxoni halogenua,
va trimetylsulfoxoni metylsulfatvéi sy c6 mit clia bazo nhu natri da loai halogen, natri

tert-butoxit, hodc xesi cacbonat dé thu duoc hop chét Epoxit £2.

(Budce 2-4) Hop chét epoxit f2 dwgc cho phan (g vdi azol natri trong dung moi

hitu co nhu DMF dé thu duge hop chét 1.D, 1a hop chit dugc minh hoa béi cong thirc
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chung (I) trong d6 R' 1a hydro va D 1a hydro. C6 thé chuyén hop chét L.D thanh dan

Xuét.
(3) Phuong phép 3 san xut din xuét azol

C6 thé san xuit din xuét azol (I) cia sang ché theo toan bo so dd 3 sau day tur

hop chat thu duoc bing ky thuat da biét.
(Toan bd so dd 3)

[Cong thtrc hda hoc 15]

—@ @ Buéde 3-1 Budc 3-2
. chét chuyén hoa
OH X bazo : : X Y
Q) ; @f
X HO RY
] i

Budgc 3-3
0 hodc (CH3)3S*OX '
& _@ @LLCO:R 4a70] natri _@ /@(;
o =3
dt

HCH:S'X

(Budce 3-1) Theo phuong phap san xuét 3, phenol a dugc cho phan tmg véi hop
chat halobenzen dugc minh hoa béi cong thirc chung k hodc hop chét phenol dugc
minh hoa boi cdng thirc chung 1 duge cho phan Ung v6i hop chit halobenzen dugc
minh hoa bdi cong thirc chung h, dé thu duoc hop chit duge minh hoa bing cong thirc
chung m (sau day goi la “Hop chit m”), theo toan bd so d6 3 mo ta & trén. O day, X' 1a

nhém brom hodc nhom iodin.

(Budce 3-2) Hop chit m dugc chuyén dbi thanh chat kim loai hitu co bang c4ch phan
g v6i chét chuyén héa nhu butyl lithi hodc isopropyl magié clorua, sau d6 phan tmg véi
dialkyl oxalat (COOR7) 2 dé thu dugc hop chét d1. C6 thé thu dugc hop chét d1 theo
phuong thire twong ty nhu trong phuong phap san xuét 1 hodc phrrong phap san xuét 2 hoic
¢6 thé duogc dua vao Hop chat 1A, LB, 1.C hogce LD nhu trong phuwong phép sén xuit 1 hodc
phuong phép san Xuét 2.

(Budc 3-3) Hop chit d1 dugc cho phan Umg véi trimetylsulfoni halogenua,

trimetylsulfoxoni halogenua hodc trimetylsulfoxoni metylsulfat v6i sy c6 mat cua azol
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natri dé thu duoc hop chét I.A, 12 hop chit dugc minh hoa bdi cong thire chung (I) trong
d6 R 12 hydro va D 1a hydro. C6 thé chuyén hop chat I.A thanh dan xuat.

[Phuong phép san xudt din xuat]

Nhu mo ta 6 trén, theo phuong phap san xuét tir 1 dén 3, viéc gidi thich dugc
thuc hién béng cach str dung phuwong an cu thé cua din xuét azol (I) nhu Ia van dé thuan
tién va sang ché khong bi gi¢i han ¢ d6. Vi du, theo phuong phdp sén xuét tir 1 dén 3,
phuong an dugc minh hoa bing cong thirc chung (I) trong d6 Z 1a nhém phenyl duoc
giai thich, nhung Z khong gi¢i han & nhém phenyl. Vi dy: khi hop chét c6 ban trén thi
tredng, trong d6 nhom naphtyl, hodc di vong 5 canh hodc 6 canh hodc di vong 9 canh
hodc 10 canh duoc tao thanh tir 2 vong chura tir 1 dén 4 nguyén t& khac loai duoc chon
tr O, N va S ma nhom hydroxyl va R* wru tién duoc lién két, duoc st dung lam nguyén
liéu ban diu thay vi phenol a, din xuét azol (I) trong d6 Z 1a nhom khac véi nhém
phenyl c6 thé duoc san xuit theo phuong thic tuong ty nhu theo cdc phuong phap san

xuat tir 1 dén 3.

Vi du, theo phuong phdp san xudt tir 1 dén 3, phuwong 4n duge minh hoa bang
cong thire chung (I) trong d6 E 12 nhém phenyl dugc giai thich, nhung E khong gidi han
& nhom phenyl. Vi du, khi hgp chét trong d6 nhom keto, nhém flo vaR? vu tién dugc lién
két v6i di vong 6 canh c6 chira 1 hodc 2 N nguyén dugc st dung lam nguyén liéu ban
dAu thay vi axetophenon b, din xuét azol (I) trong d6 E 1a nhom khéc v6i nhom phenyl

¢6 thé duoc san xuét theo phuwong thic twong ty nhu trong phwong phép san xuét 1.

Ngoai ra, theo phuong phap, dan xuét azol (I) trong d6 E 1a nhom khac voi nhém
phenyl ¢6 thé duoc san xuét theo phurong thirc twong tu nhu trong phwong phap san Xuét
2.

- Dé str dung hop chét trong d6 nhém clo, nhém brom hodc nhom i6t va R3 yu tién
duoc lién két v6i di vong 6 canh c6 chta 1 hodc 2 nguyén tir N thay vi hop chat

halobenzen duoc minh hoa bdi cong thire chung g.

- Dé st dung hop chit trong 6 nhém hydroxyl va R? vu tién dugc lién két v6i di
vong 6 canh ¢6 chtra 1 hodc 2 nguyén tir N thay vi hop chét phenol dugc minh hoa boi
cong thirc chung i.
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Ngoai ra, theo phuong phap, dan xuét azol (I) trong d6 E 1a nhom khéc véi nhom
phenyl c6 thé duoc san xuét theo phwong thire twong ty nhu trong phuong phép san Xudt

3.

- Pé sir dung hop chét trong d6 nhom halogen thir nhét dugc chon tir nhém clo,
nhém brom va nhém iodin, nhém halogen thir hai dugc chon tir nhém brom va nhém
iodinhozc nhém 16t vaR3 wu tién dugc lién két v4i di vong 6 canh ¢6 chira 1 hodc 2

Nguyén tir N thay vi hop chét halobenzen dugc minh hoa béi cong thue chung k.

- P8 st dung hop chét trong d6 nhém brom hodc nhom iodin, nhém hydroxyl va
R3 vu tién duoc lién két v4i di vong 6 canh ¢6 chtra 1 hodc 2 Nguyén tir N thay vi hop

chat phenol dugc minh hoa boi cong thirc chung .

Theo phuong phép san xuAt tir 1 dén 3, Y trong cong thic chung (1) 1 nguyén ti
oxy, nhung Y khong gi¢i han & nguyén tir oxy. Vi dy, khi hop chét c6 ban trén thi
truong trong d6 -CH,OH, -OCHj3, -NHa, -N(-C1-Cy-alkyl)H, -N(-C3-Ce-cycloalkyl)H,
hodc -S(0)pH dugc lién két vi Z trong cdng thic chung (I) duge sir dung lam nguyén
liéu ban dau thay vi phenol a, ddn xuét azol (I) trong d6 Y 12 nhém khac nguyén tir oxy
¢6 thé duoc san xuét theo phwong thire trong ty nhu trong phuong phéap san Xudt tir 1

dén 3.
[3. Phuong phép san xut dang oxit-N ctia din xuét azol]

C6 thé san xuit dang oxit-N tr hop chét I theo phuwong phap oxy hoa truyén
thdng, vi du, bing cach xi ly hop chdt I biang axit peroxit hitu co nhu axit
met-cloperoxybenzoic (xem WO 03/64572 hodc J. Med (Tap chi Y khoa). Chem. (Hoa
hoc di vong) 38(11), 1892 to 903, 1995), hydro peroxit, chit oxy héa vo co (xem J.
Heterocyc. Chem. (Hoa hoc di vong)18 (7), 1305 dén 8, 1981), hodc oxon (xem J. Am.
Chem.Soc. (Tap chi Héa hoc ctia Hoi Hoa hoc Hoa Ky) 123 (25), 5962 to 5973, 2001).
Su oxy hoa nay co thé cung cdp monoxit nito hodc hdn hop ctia céac oxit-N khac nhau.
C6 thé tach hdn hop clia cac oxit-N bang cach st dung phuong phap truyén théng nhu

sac ky.

[4] Hop chét trung gian ctia dan xut azol]
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Hop chit trung gian uu tién trong san xuét din xuét azol c6 thé bao gdm céc hop
chit duge minh hoa bdi cong thirc chung sau day (IV) (sau day goi la “Hop chét trung gian
IV)?).

[Cong thirc hoa hoc 16]

(I

0 day R%, R*, Y, Z va m trong cdng thirc chung (IV) gidng nhu R%L, RY, Y, Zvam
14n luot trong cong thirc chung (I).

Hop chét d1 trong so dd 1 va hop chét d2 trong so dd 2 va 3 1a mot phuong an cla
hop chét trung gian (IV). Khi hop chét trung gian (IV) dugc str dung, theo do, ¢6 thé tao

ra dAn xudt azol (I) lién quan dén cdc so do tir 1 dén 3 dugc mo ta ¢ trén.

Nhu dugc minh hoa & so dd 1 dugc mo ta & trén, hop chit dugc minh hoa boi
cong thirc chung (IV) trong d6 R? 1a nhom dugc dai dién boi -OR” (sau day goi la “Hop
chét trung gian(VI)”) c6 thé duge tao ra tir hop chat duge minh hoa bdi cong thirc chung

(V) (sau day goi l1a “Hop chét trung gian (V)”).

[Cong thitc hoa hoc 17]
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[Cong thirc hoa hoc 18]

0
/ N
(Rd){;)v/gk )

0 day R7, R*, Y, Z va m trong cOng thirc chung (VI) gibng nhu R7, R*, Y, Zvam
1An luot trong cong thirc chung (I). Twong tw RY, Y, Z va m trong cdng thire chung V)
gibng nhu RY, Y, Z vam 14n luot trong cdng thire chung (I).

Cu thé, c6 thé san xudt Hop chét trung gian (VI) theo phuong thirc trong d6 viéc
st dung hop chét da loai halogen R’, iot va cacbonat, Hop chét trung gian (V) dugc d6i
thanh Hop chét trung gian (VI) trong dimetyl sulfoxit.

[5. Cac chét hoa hoc nong nghiép hodc trong trot]

DAn xuét azol (I) c6 nhém imidazolyl hodc nhom 1,2,4-triazolyl va do d6 co thé
tao thanh mubi bd sung axit cua axit vo co hodc axit hitu co hodc hdn hop kim loai.
Dan xuét, theo do, co thé dugc st dung nhu 1a mot phén ctia hdn hop kim loai hodc
mudi bd sung axit trong chat hoa hoc ndng nghiép hodc trdng trot, hodc twong tw, nhu

1a thanh phan hoat tinh.
(1) Tac dung kiém soat bénh cay trong

Chét héa hoc nong nghiép hodc trong trot theo phuong an minh hoa tac dung

kiém soat doi véi céac loai bénh cay trong khic nhau.

Vi du vé cac bénh hién hanh c6 thé bao gém c4ac bénh md ta bén dudi. Vi khuén
tac nhan giy bénh chinh, dugc md ta trong ngodc sau mdi loai bénh: bénh gi trén cay
d4u nanh (Phakopsora pachyrhizi, Phakopsora meibomiae), bénh d6m nau & cdy dau
nanh (Zymoseptoria glyxin), bénh dbm 14 cay dau nanh (Cercospora kikuchii), bénh

dém 14 ndu & cdy dau nanh (loai Alternaria), bénh than trén cdy dau nanh
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(Collectotrichum truncatum), bénh ddm mit éch trén cdy diu nanh (Cercocpora
sojina), bénh 16 c¢d r& cay dau nanh Rhizoctonia (Rhizoctonia solani), bénh thdi 14 cay
dau nanh (Rhizoctonia solani), bénh hic tb cdy dau nanh (Diaporthe phaseolorum),
bénh théi than cdy dau nanh Phytophthora (Phytophthora sojae), bénh ddm 1/thdi muc
than cai dau (Leptosphaeria maculans, Leptosphaeria biglobosa), bénh dbm 14 cay cai
dau (Pyrenopeziza brassicae), bénh sui gbc cai dau (Plasmodiophora brassicae), bénh
héo cdy cai dau (Verticillium longisporum), bénh dbm den cay cai dau (loai
Alternaria), bénh dao On (Pyricularia oryzae), bénh débm 14 Helminthosporium
(Cochliobolus miyabeanus), bénh bac 14 cdy lta (Xanthomonas oryzae), bénh kho van
cay laa (Rhizoctonia solani), bénh thdi than cay lta (Helminthosporium sigmoideun),
bénh*“Bakanae” cdy lua (Gibberella fujikuroi), bénh ddm hat cay lua (Pythium
aphanidermatum), bénh thdi hat (Pythium graminicola), bénh phin lta mach
(Erysiphe graminis f. sp hordei), bénh gi than lua mach (Puccinia graminis), bénh gi
soc lta mach (Puccinia striiformis), bénh ddm 14 1Ga mach (Pyrenophora graminea),
bénh boéng lta mach (Rhynchosporium secalis), bénh than ¢ cay lta mach (Ustilago
nuda), bénh dém lu6i cay lta mach (Pyrenophora teres), bénh dém ngon lta mach
Fusarium (Fusarium graminearum, Microdochium nivale), bénh phin lia mi
(Erysiphe graminis f. sp tritici), bénh gi 14 lda mi (Puccinia recondita), bénh gi soc lua
mi  (Puccinia striiformis), bénh dbm mat lua mi (Pseudocercosporella
herpotrichoides), bénh ddm 14 lta mi Fusarium (Fusarium graminearum,
Microdochium nivale), bénh phong may lua mach (Phaeosphaeria nodorum), bénh
dém lta mach (Zymoseptoria tritici), bénh tai rui lia mi Fusarium (Microdochium
nivale), bénh chét rap loa mi (Gaeumannomyces graminis), bénh ddm 14 lua mi
(Epicoccum spp), bénh dém vang lta mi (Pyrenophora tritici-repentis), bénh théi lua
mi (Typhula incarnate, Typhula ishikariensis), bénh dém ddng tién & co (Sclerotinia
homoeocarpa), bénh vét dbm 16n & cd (Rhizoctonia solani), bénh miéng ddm nau
(Rhizoctonia solani), bénh than & c6 (Colletotrichum graminicola), bénh dbém 14 xam &
co (Pyricularia grisea), bénh dbm vong & co (Ophiosphaerella korrae), bénh dbém do
& ¢o (Laetisaria fuciformis), bénh gi & co (Puccinia zoysiae), bénh dbm & co
(Magnaporthe poae), bénh suy ré & ¢o trong thoi tiét Am (Gaeumannomyces graminis),
bénh dém vong ndu & c6 (Waitea circinata), bénh dém vong 16n & c6 (Agaricus,

Calvatia, Chlorophyllum, Clitocybe, Lepiota, Lepista, Lycoperdon, Marasmius,
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Scleroderma, Tricholoma, va v..v..), bénh dém tréng Fusarium & ¢6 (Microdochium
nivale), bénh théi 1& tring & ¢6 (Typhula incarnate, Typhula ishikariensis), bénh dém
14 & ¢ Curvularia (loai Curvularia), bénh ddm 16n & cé Rhizoctonia (Ceratobasidium
sp.), bénh théi & ¢ (suy giam Zoysia), bénh ndm & ngd (Ustilago maydis), bénh than &
ngd (Colletotrichum graminicola), bénh dém ndu & ngd (Kabatiella zeae), bénh dém
14 xam & ngd (Cercospora zeae-maydis), bénh ddm 14 & ngd (Setosphaeria turcica),
bénh dém 14 & ngd (Cochliobolus carbonum), bénh ddm 14 & ngd (Physoderma
maydis), bénh gi & ngd (Puccinia spp), bénh dbm 14 ¢ ngd Helminthosporium
(Bipolaris maydis), bénh ddm 14 vang & 14 (Phyllosticta maydis), bénh d6m dau & ngd
Fusarium (Gibberella zeae), bénh gi & cy mia (Puccinia spp), bénh phin tring & ho
bau bi (Sphaerotheca fuliginea), bénh than thu & ho bdu bi (Colletotrichum
lagenarium, Glomerella cingulata), bénh phén tring & dua chudt (Pseudoperonospora
cubensis), bénh ré xdm & dwa chudt Phytophthora (Phytophthora capsici), bénh héo &
dua chudt Fusarium (Fusarium oxysporum f.sp.cucumerinum), bénh héo & dua hau
Fusarium (Fusarium oxysporum f.sp.niveum), bénh phén tring & téo (Podosphaera
leucotricha), bénh ddm den & tao (Venturia inaequalis), bénh Monilia & tdo (Monilinia
mali), bénh dém Alternaria & téo (Alternaria alternata), bénh thoi Valsa & téo (Valsa
mali), bénh dém den & 1€ (Alternaria kikuchiana), bénh phén tréng ¢ 1& (Phyllactinia
pyri), bénh ddm socola & 1& (Gymnosporangium asiaticum), bénh dém den & 1&
(Venturia nashicola), bénh phén tring & dau tay (Sphaerotheca humuli), bénh thdi nau
& chi man mo (Monilinia fructicola), bénh mbc xanh & chi cam chanh (Penicillium
italicum), bénh phén tring & nho (Uncinula necator), bénh suong mai ¢ nho
(Plasmopara viticola), bénh théi qua nho (Glomerella cingulata), bénh gi ¢ nho
(Phakopsora ampelopsidis), bénh dém 14 (Black sigatoka) (Mycosphaerella fijiensis,
Mycosphaerella musicola), bénh phén tring & ca chua (Erysiphe cichoracearum),
bénh Ga sém (ddm vong) & ca chua (4lternaria solani), bénh phén tring & ca tim
(Erysiphe cichoracearum), bénh thdi trong thoi tiét nong & khoai tdy Phytophthora
(Alternaria solani), bénh than & khoai tay (Colletotrichum coccodes), bénh phén tring
6khmH%WEWWMewglmwﬂﬂaMWw@J@mﬂﬁnéﬂwmmMmmékaH®
(Phytophthora infestans), bénh phén tring & cay thudc 14 (Erysiphe cichoracearum),
bénh dém sdcdla & cay thube 14 (Alternaria longipes), bénh dém nau & cti cai dudng

(Cercospora beticola), bénh phén tring & ct cai dudng (Erysiphe betae), bénh thdi 14 &

-56-



34953

ct cai duong (Thanatephorus cucumeris), bénh thdi r& & ct cai duong (Thanatephorus
cucumeris), bénh thdi ré den & cu cai duong (Aphanomyces cochlioides), bénh 0a vang
& cdy cai gia vi Nhat (Fusarium oxysporum f.sp.raphani), bénh than ¢ 14 tra (Discula
theae-sinensis), bénh phdng 14 tra (Exobasidium vexans), bénh ndm 14 tra
Paracercospora egenula (Pseudocercospora ocellata, Cercospora chaae), bénh dém
vong & 14 tra (Pestalotiopsis longiseta, Pestalotiopsis theae), bénh phdng rop 14 tra
(Exobasidium reticulatum), bénh ddm 14 den & cay bong, ddm 14 Alternaria (4/ternaria
spp), bénh than & cdy bong (Glomerella spp), bénh dém vong & ciy bdng (Ascochyta
gossypii), bénh gi & cdy bong (Puccinia spp, Phykopsora spp), bénh dbm 14 va tan rui
Cercospora & cdy bong (Cercospora spp), bénh thdi qua Diplopia ¢ cdy bong
(Diplopia spp), bénh Hard lock & cdy bong (Fusarium spp), bénh tan ua Phoma & cay
bong (Phoma spp), bénh dbém 14 Stemphyllium & cdy bong (Stemphyllium spp), bénh
dbém 14 den & cdy lac (Cercosporidium personatum), bénh d6m nau & cdy dau phong
(Cercospora arachidicola), bénh ddm 14 nho & cay lac (Sclerotium rolfsii), bénh gi &
cly lac (Puccinia arachidis), ndm xam (Botrytis cinerea) tdn cong cic loai cay trong
khac nhau, cac loai bénh giy ra bdi chi Pythium (Pythium spp), cac bénh théi hach
(Sclerotinia sclerotiorum), va v.v.. Va céc loai bénh truyén nhiém hat hodc cc bénh &
giai doan phat trién sém cua cdy trong khac nhau do céac loai Aspergillus sp.,
Cochliobolus sp., Corticium sp., Diplodia sp., Penicillium sp., Fusarium sp.,
Gibberella sp., Mucor sp., Phoma sp., Phomopsis sp., Pyrenophora sp., Pythium sp.,
Rhizoctonia sp., Rhizopus sp., Thielaviopsis sp., Tilletia sp., Trichoderma sp., va

Ustilago sp. gdy ra cling dugc bao gom.

Céc chit hoa hoc nong nghiép hodc trdng trot clia séng ché c6 thé duoc sir dung
Jam thudc diét nAm. Cac chit hoa hoc nong nghiép hodc trdng trot clia sang ché minh
hoa tac dung kiém soat dic biét vuot troi dbi véi bénh dém ngon lta mach do vi khuan
Fusarium géy ra nhu bénh ddm 14 van & lda mi va bénh gi 14 & lta mach trong sb céc
loai bénh duoc mo ta & trén. Vi ly do do, cac chit hoa hoc ndng nghiép hodc tréng trot

duoc vu tién st dung dé kiém soét ho lua mi nhung khong gi6i han ¢ do.

Céac chat hoa hoc ndng nghiép hodc trdng trot clia sing ché c6 thé duoc st dung
cho tht ca céc loai cdy trong. Vi du vé céc cdy ap dung c6 thé bao gdm cac cdy sau day: Ho

Gramineae nhu 10a, lda mi, lia mach, lta mach den, yén mach, tiu hdc mach, ngd, cao
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lwong, mia, co, cd bentgrass, c6 bermudagrass, c6 dudi trau va ra; Ho Leguminosae nhu
d4u nanh, lac, dau tay, dau hoa lan, ddu dé nho va c6 linh lang; Ho Convolvulaceae nhu
khoai lang; Ho Solanaceae nhu 6t, 6t anh dao, khoai tay, ca tim, khoai tay va cay thude 14;
ho Polygonaceae nhu such as mach ba goc; ho Asteraceae nhu hoa hudng duong; ho
Araliaceae nhu nhan sdm; ho Brassicaceae nhu céi dau, cai thao, cai cu, cai bép va cai gia
vi Nhat; ho Chenopodiaceae nhu ct cai duong; ho Malvaceae cdy bong; ho Rubiaceae
nhu cdy ca phé; ho Sterculiaceae nhur cdy cacao; ho Theaceae nhu la tra; ho bau bi nhu
dua hiu, dua, dua chudt va bi ngod; ho Liliaceae nhu hanh ty, hanh la va toi; ho Rosaceae
nhu ddy tay, tdo, hanh nhan, mo, man, dao vang, mén Nhat, dao va 1&; ho Apiaceae nhu ca
rét; ho Araceae nhu khoai mdn; ho Anacardiaceae nhu x0ai;ho Bromeliaceae nhu dira; ho
Caricaceae nhu du di; ho Ebenaceae nhu héng; ho Ericaceae viét quét; ho Juglandaceae
hd dao pé can; ho Musaceae family nhu chudi; ho Oleaceae nhu olive; ho Arecaceae
family nhu dira va cha 13; ho Rutaceae nhucam quyt, cam, budi va chanh; ho Vitaceae
family nhu nho; hoa va cdy canh; va cdy khac ngoai cly an trai va cdy canh khéac. Cay
ciing c6 thé bao gbm cay dai, gibng cay trdng, cay trdng va gidng cay trdng thu duoc bang
phuong phap nhan gidng thong thuong nhu lai tao hodc sinh san hitu tinh, va cay tai to
hop gen va gibng cay trdng thu dugc tlr thao tac di truyén gen. Cay trdng tai tb hop gen va
gibng cdy trong c6 thé bao gdm, vi du, cay trong khang thudc diét co, cdy trong khang siu
bénh, trong dé céc gen san xuét protein diét con trung dugc tich hop, cay trdng khang
bénh ma gen c6 kha nang tao chét khang bénh, cy trdng tang vi, cdy trong ting ning sudt,
cdly trong cai thién déc tinh bao quan, cdy trdng tang ning suét, va tuong tu. Cac gidng cay
trong tai td hop gen cu thé c6 thé bao gdm cic sin phim mang nhén hiéu da dang ky nhu
Roundup Ready, Liberty Link, B.t, BXN, Poast Compatible, AgriSure, Genuity,
Optimum, Powercore, DroughtGard, YieldGard, Herculex, WideStrike, Twinlink,
VipCot, GlyTol, Newleaf hodc Bollgard.

(3) Tac dung bao vé vat liéu cong nghiép

Hon nita, dan xudt azol (I) cho thay hiéu qua vuot trdi clia viéc bao v¢ hiéu qua
cac vat liéu cong nghiép khoi cc vi sinh vét gdy hai khdc nhau tén cong cac vat licu
cong nghiép, va vi vy c6 thé duge st dung lam chat bdo v¢ vt liéu cong nghiép. Vidu

vé cdc vi sinh vat c6 thé bao gdm céc vi sinh vat mo ta bén dudi.
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Loai Aspergillus 12 vi sinh vt hai gidy/bot gidy (bao gdm ca vi sinh vt hinh
thanh chit nhom); Chung Aspergillus 1 vi sinh vét hai xo nhur loai Trichoderma, loai
Penicillium, loai Geotrichum, loai Chaetomium, loai Cadophora, loai Ceratostomella,
loai Cladosporium, loai Corticium, loai Lentinus, loai Lenzites, loai Phoma, loai
Polysticus, loai Pullularia, loai Stereum, loai Trichosporium, loai Aerobacter, loai
Bacillus, loai Desulfovibrio, loai Pseudomonas, loai Flavobacterium va loai
Micrococcus; loai Tyromyces palustris 1a cac mam bénh hai gd nhu loai Penicillium,
loai Chaetomium, loai Myrothecium, loai Curvularia, loai Gliomastix, loai
Memnoniella, loai Sarcopodium, loai Stschybotrys, loai Stemphylium, loai
Zygorhynchus bacillus va loai Staphylococcus; Aspergillussp 1a cdc vi sinh vat hai da
nhu Coriolus versicolor, loai Aspergillus, loai Penicillium, loai Rhizopus, loai
Aureobasidium, loai Gliocladum, loai Cladosporium, loai Chaetomium va
Trichoderma; loai Aspergillus 13 c4c vi sinh vét hai cao su/nhua nhu Penicillium, loai
Chaetomium, loai Cladosporium, loai Mucor, loai Paecilomyces, loai Pilobus, loai
Pullularia, loai Trichosporon va Tricothecium; loai Aspergillus 12 c4c vi sinh vat hai 16p
pht nhu loai Penicillium, loai Rhizopus, loai Trichoderma, loai Chaetomium, loai
Myrothecium, loai Streptomyces, loai Pseudomonas, loai Bacillus, loai Micrococcus,
loai Serratia, loai Margarinomyces va Monascus; loai Penicillium, loai Cladosporium,
loai Aureobasidium, loai Gliocladium, loai Botryodiplodia, loai Macrosporium, loai
Monilia, loai Phoma, loai Pullularia, loai Sporotrichum, loai Trichoderma, loai bacillus,

loai Proteus, loai Pseudomonas, loai Serrati va v.v..

Sang ché khong gi6i han & mdi phwong 4n dugc md ta & trén va moi sy thay doi
khac nhau c6 thé dugce thuc hién trong pham vi thé hién trong cac yéu ciu bao ho.
Ngoai ra, phuong 4n trong d6 cac phuong tién k¥ thuat duge boce 1 ¢ cac phuong an

khac nhau dugc két hgp phit hop dugce bao gdm trong pham vi ky thuat cua sang ché.
(4) Pidu ché duoc

Chét hoa hoc ndng nghiép hodc trdng trot dugc st dung bang cach tron din Xuét
azol (I), 1a thanh phén hoat chit, v6i chit mang ran hodc chit mang 1ong (chét pha
loang), chét hoat dong bé mit va ta chét ché phém duoc khéc, va tuong tu va tao thanh
diéu ché dugc & cac trang thai khac nhau, vi du, chét bot, chat hydrat hoa, chét dang hat

va nhil tuong.
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Ché phidm dugc duge didu ché sao cho dan xuét azol (I) dugc chira voi khoéi
lwong 0,1 dén 95% khéi luong, tot hon 12 0,5 dén 90% khéi lwong, tdt hon nira 1a 2 dén
80% khbi lugng nhu 1a hoat chét. Vi du vé chit mang ran, chit mang 16ng va chét hoat
dong bé mit, dugc st dung 1am ta chét ché phém duoc duoc mo ta dudi day. Dau tién,
chit mang rin dugc st dung 1am chit mang dang bot hodc chit mang dang hat. Vi du vé
chdt mang rin cé thé bao gdm cic khodng vat nhu sét, tan, dét diatomit, zeolit,
montmorillonit, bentonit, sét axit, sét hoat tinh, hydrat nhom, calxit, vermiculit (nhoém
silicat magié), peclit, pumice va cat silic oxit; cac chét hitu co téng hop nhu uré; cac loai
mubi nhu canxi cacbonat, natri cacbonat, natri sunfat, vdi ngdm nudc va natri
bicarbonat; cac chét vo co tdng hop nhu silica vo dinh hinh bao gdm carbon tring va
titan dioxit; chit mang thuc vat nhu bot g0, than cdy ngd (161 ngd), v qua 6c chd (vo
hat), 16i trai cdy, trAu, mun cua, cdm lia mi, bdt d4u nanh, xenluloza dang bot, tinh bot,
dextrin, va sacarit; cac chit mang polyme khac nhau, vi du, cac loai gel polyme hoa tan
trong nuwdc nhu lignin lién két ngang, gel cation, gel hoa co thé tao sy dong dic b%mg
cach gia nhiét hodc bf?mg mudi kim loai da tri va thach, va polyetylen clo hoa,
polypropylen clo hoa, polyvinyl clorua, etylen-vinyl axetat copolyme va nhua

uré-aldehyt, va tuong tu.

Chét mang 16ng c6 thé bao gdbm dung moi aliphatic (parafin), dung mdi thom
(xylen, alkyl benzen, alkyl naphtalen va v.v..), dung moi hdn hop (parafin), dau may
(aliphatic hydrocarbon nhiét do soéi cao két tinh), rugu (etanol, isopropanol,
xyclohexanol va v.v..), rugu nhiéu 1an (etylen glycol, dietylen glycol, propylen glycol,
hexylen glycol, polyetylen glycol, polypropylen glycol, va v.v..), dan xut ruou nhiéu
1an (ete glycol gbc propylen, va v.v..), keton (axeton, xyclohexanon, +-butyrolacton, va
v.v..), este (metyl este axit béo (metyl este axit béo dau dira), etylhexyl lactat, propylen
cacbonat, dibasic acid metyl este axit hai bazo (dimetyl este axit succinic, dimetyl este
axit glutamic, dimetyl este axit adipic, va v.v...)), cac chit ¢6 chua nito (N-alkyl
pyrolidon), dAu va chit béo (dau dira, ddu nanh, dau cai diu va v..), dung mdi gde amit
(dimetyl formamit, (N,N-dimetyl octanamit, N,N-dimetyldecan- 1-amit,
5-(dimetylamino)-4-metyl-5-oxo-valeric axit metyl este, dung mdi gbc N-axyl
morpholin (CAS SH 887947-29-7, va v.v..)), dimetyl sulfoxit, axetonitril va nudc va

V.V..
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Céc chét hoat dong bé mat duge mo ta bén dudi. Chét hoat dong bé mat khong
ion ¢6 thé bao gdm, vi du, este axit béo sorbitan, este axit béo polyoxyetylen sorbitan,
este axit béo sucroza, este axit béo polyoxyetylen, este axit nhya polyoxyetylen, dieste
axit béo polyoxyetylen, polyoxyetylen alkyl ete, polyoxyetylen alkylphenyl ete,
polyoxyetylen dialkylphenyl ete, polyoxyetylen alkylphenyl ete formalin phin ngung,
polime khdi  polyoxyetylen/polyoxypropylen,  ete khéi polime  alkyl
polyoxyetylen/polyoxypropylen,  polyoxyetylenalkylamin, amit  axit  béo
polyoxyetylen, axit béo bisphenyl ete polyoxyetylen, polyoxyetylen benzylphenyl
(hoic phenylphenyl) ete, polyoxyetylen styrylphenyl (hodc phenylphenyl) ete,
polyoxyetylen ete, va cac chét hoat dong bé mit silicon va flo gbc loai este, dau thau
dau polyoxyetylen, dau thdu dau hydro héa polyoxyetylen va v.v.. Chét hoat dong bé
mit anion c6 thé bao gébm céc mudi sulfat nhu alkyl sulfat, polyoxyetylen alkyl ete
sulfat, polyoxyetylen alkylphenyl ete sulfat, polyoxyetylen benzyl (hodc styryl)
phenyl (hoic phenylphenyl) ete sulfat, polyoxyetylen, sulfat polime khoi
polyoxypropylen; mudi sulfonat nhu parafin (alkan) sulfonat, o-olefin sulfonat,
dialkyl sulfosuccinat, alkyl benzensulfonat, don hogc dialkyl naphtalensulfonat,
naphtalensulfonat-formalin phan ngung, alkyl diphenyl ete disufonat, lignin sulfonat,
polyoxyetylen alkylphenyl ete sulfonat va ntra este axit sulfosuccinic polyoxyetylen
alkyl; va cac mudi axit béo nhu axit béo, sarcosinat axit béo N-methyl, va axit trong
nhua cdy; mudi phosphat nhu polyoxyetylen alkyl ete phosphat, polyoxyetylen don
hodc di-alkyl phenyl ete phosphat, polyoxyetylen benzylat (hodc styrylate) phenyl
(hodc phenylphenyl) ete phosphatt, polime khéi polyoxyetylen /polyoxypropylen,
phosphatidylcholin phosphatidyl etanolimin (lecithin) va alkyl phosphat. Chét hoat
dong bé mit cation c6 thé bao gém cac mudi amoni nhu alkyl trimetyl amoni clorua,
metyl polyoxyetylen alkyl amoni clorua, alkyl N-metyl pyridium bromua, don hodc
di-alkylmetylat amoni clorua va alkyl pentametyl propylen diamin diclorua; mudi
benzalkoni nhu alkyl dimetyl benzalkoni clorua va benzethomium clorua

(octylphenoxyetoxyetyl dimetyl benzyl amoni clorua).

Céc ta chét khac cho ché pham dugc ¢6 thé bao gdm cdc muoi vo co nhu natri va
kali, duge st dung 1am chat kiém soat dd pH; chat khir bot goc flo hogc silicon; cac muoi
tan trong nudc nhu natri clorua; polyme tan trong nuéc nhu gébm xanthan, gom guar,

cacboxymetyl xenluloza, polyvinyl pyrolidon, cacboxyvinyl polyme, acrylic polyme,
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ruou polyvinyl, din xuét tinh bot va polysacarit, axit algic va mudi cua chiing, dugc sir
dung nhu chit 1am day; mudi kim loai cla axit stearic, natri tripolyphosphat, natri
hexametaphosphat; va chit bao quéan, chét tao mau, chét chéng oxy hoa, chét hap thu tia

cuc tim, chit lam giam chén thuong hoa hoc, va nhiing chét twong tu.

Ché phém duge c6 thé dugce sit dung véi tinh trang hién tai, hodc dugc st dung béng
cach pha lodng véi chit pha lodng nhu nuéc d8 didu chinh ndng dd duoe xac dinh trudc.
Khi duoc pha lodng, ndng do cia din xuit azol (I) dugc mong dgi trong pham vi tir 0,001

dén 1,0%.

Luong dan xuét azol (I) dugc sir dung 1a tir 20 dén 5000 g, tot hon nita 13 tir 50
dén 2000 g mdi hécta (h) d4t ndng nghiép hoic trdng trot nhu trang trai, rudng laa, trang
trai hoa qua hodc nha kinh. Nong do va luong sir dung khéc nhau tity thudc vao dang bao
ché, thoi gian str dung, cach st dung, dia diém sir dung va cdy trong muc tiéu, do d6 co
thé ting hodc giam ndng dd va lwong st dung ma khong tuén thi pham vi duge mo 4 &

trén.

Céac chit hoa hoc ndng nghiép hodc tréng trot theo phuong an hién tai cé thé
duoc st dung & tinh trang dugc két hop véi thanh phan hoat tinh da biét khac dé tang
hiéu suét nhu chit héa hoc ndng nghiép hodc tréng trot. Vi du vé cac thanh phén hoat
tinh da biét khac c6 thé bao gdm céc thanh phin hoat tinh da biét c6 trong chét diét
trung, thude trir sau, thude diét ve, thude diét giun tron hodc chit diéu hoa sinh trudng

thuc vat.
(5-1) Thanh phén hoat tinh cho viéc st dung chat diét triing

Céc thanh phan hoat tinh ph hgp cho viéc st dung thubc diét trung c6 thé bao
gém, vi du, cac hop chét e ché sinh té)ng hop sterol, cac hop chét géc benzimidazol,
cac hop chit (e ché dehydrogenaza succinat (hop chat SDHI), cac hop chit gbc
strobilurin, cac hop chét gc phenylamit, cac hop chét gbc dicacboxyimit, cdc hop chét
¢6 gbc anilinopyrimidin, cac hop chét c6 nhiéu diém phan tng, khang sinh, hop chét
gbc cacbamat, hop chét gbc quinolin, hop chét gbc phét pho hitu co, hop chat gbc

cacboxyamit va v.v..
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Céc hop chét tre ché sinh tdng hop sterol ¢6 thé bao gdm azaconazol, bitertanol,
bromuconazol,  difenoconazol,  cyproconazol,  diniconazol, fenbuconazol,
fluquin-conazol, flutriafol, hexaconazol, imazalil, imibenconazol, metconazol,
ipconazol, myclobutanil, pefurazoat, penconazol, prochloraz, propiconazol,
prothioconazol, epoxiconazol, simeconazol, tebuconazol, tetraconazol, triadimefon,
triadimenol, triflumizol, triticonazol, flusilazol, oxpoconazol, mephentrifluconazol,
ipfentrifluconazol,
1-((1H-1,2,4-triazol-1-yl)metyl)-5-(4-clobenzyl)-2-(chloromethyl)-2-methylcyclopen
tane-1-ol, methyl
2-((1H-1,2,4-triazole-1-yl)methyl)-3-(4-chlorobenzyl)-2-hydrox-1-methylcyclopenta
ne-1-carboxylate, fenpropimorph, fenpropidin, spiroxamine, tridemorph, bupirimate,

fenarimol, pyrifenox, triforine, va v.v...

Hop chét gbc benzimidazol ¢6 thé bao gdm cacbendazim, benomyl, thiabendazol,

thiophanat-metyl, fuberidazol va v.v..

Céc hop chit uc ché succinat dehydrogenaza (hop chit SDHI) c6 thé bao gbm
bixafen, benzovindiflupyr, boscalid, fluopyram, flutolanil, fluxapyroxad, furametpyr,
isofetamid, isopyrazam, mepronil, penflufen, penthiopyrad, sedaxan, thifluzamit,
fluindapyr, pyraziflumid, pydiflumetofen, benodanil, carboxin, pyrapropoyn, inpyrfluxam,

isoflucypram va oxycarboxin.

Hop chit gbc strobilurin c6 thé bao gdbm azoxystrobin, dimoxystrobin,
enestrobin, fenamistrobin, fluoxastrobin, kresoxim-metyl, —metominostrobin,
orysastrobin, picoxystrobin, pyraclostrobin, trifloxystrobin, madestrobin, pyribencarb,
pyraoxystrobin, pyrametostrobin, flufenoxystrobin, enoxastrobin, coumoxystrobin,

triclopyricarb va v.v..

Hop chit gbc phenylamit c6 thé bao gdbm benalaxyl, benalaxyl M hogc kiralaxyl,

metalaxyl, metalaxyl M hodc mefenoxam, va oxadixyl va v.v..

Hop chét gdc dicacboxyimit c6 thé bao gdbm procymidon, iprodion, vinclozolin

Va v.v..
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Hop chét anilinopyrimidin c6 thé bao gdm xyprodinil, mepanipyrim, pyrimetanil va

V.V..

Hop chét ¢6 nhiéu diém phan tmg c6 thé bao gdm mancozeb, maneb, metiram,
propineb, thiram (thiuram), zineb, ziram, amobam, anilazin, dithianon, fluazinam,
pencycuron, quintozen, trifluanid, dodain, guazatin, iminoctadin (iminoctadin axetat,
iminoctadin albesilat), hop chat déng (vi du, ddng oxyclorua, ddng (IT) hydroxit, sulphat
ddng co ban, dong sulfat, dong hitu co (oxit-ddng), ddng nonylphenolsulfonat, DBEDC, va
v.v..), hydrogencacbonat (natri hydro cacbonat, kali hydro cacbonat), kim loai bac, fentin,

lwu huynh, clothalonil (TPN), folpet va v.v..

Thubc khang sinh c6 thé bao gdbm kasugamycin, polyoxin, streptomycin,

validamycin, oxytetraxyclin va v.v..

Hop chat gbe cacbamat c6 thé bao gdm benthiavalicarb (benthiavalicarb isopropyl),

diethofencarb, iprovalicarb, propamocarb, tolprocarb va v.v..

Hop chat gbc quinolin c6 thé bao gdm axit oxolinic, pyroquilon, quinoxyfen,

tebufloquin va v.v..

Hop chit gbc phdt pho hitu co c6 thé bao gdbm dinocap, edifenphos (EDDP),
phosetyl (phosetyl-nhom), iprobenfos (IBP), meptyldinocap, tolclofos-metyl va v.v..

Hop chét gdc dicacboxyimit ¢6 thé bao gdm cacpropamit, etaboxam, fenoxanil,

silthiofam, tiadinil, isotianil va v.v..

Céc hop chét khac st dung tao ra thudc diét tring co thé bao gdm ametoctradin,
amisulbrom, xyazofamid, xyflufenamit, xymoxanil, dicloxymet, diclomezin, famoxadon,
fenamidon, fenhexamid, fenitropan, fludioxonil, fluopicolit, flusulfamit, flutianil, halpin,
isoprothiolan, isotianyl, mandipropamid, metrafenon, oxathiapiprolin, fthalit, proquinazid,
valifenalat, zoxamit, diclobentiazox, fenpicoxamid, picarbutrazox, quinofumelin,
diemthomorph, flumorph, bupirimat, ferimzon, acibenzolar (acibenzolar-S-metyl),
etridiazol,  hymexazol,  probenazol, trixyclazol, fenpyrazamin,  tecloftalam,
hydroxyisoxazol, fluoroimide, pyriofenon, diflumetorim, quinomethionat, aminopyrifen,
diclobentiazox, chiét xuét lentinula hypha, thudc trir sdu sinh hoc (Agrobacterium

radiobacter, Pseudomonas fluorescens, Pseudomonas rhodesiae, Bacillus subtilis, Bacillus
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simplex, Bacillus amyloliquefaciens, nonpathogenic Erwinia carotovora, Lactobacillus

plantalum, Variovarax paradoxus) va v.v..
(5-2) Thanh phan hoat tinh cho thudc trir sau

Thanh phan hoat tinh wu tién cho thudc trir siu c6 thé bao gdm, vi du, céc hop
chat gbc phét pho hitu co, céc hop chét gbc cacbamat, cdc hop chét gbc pyrethroit, cac
hop chét gbe doc t5 Neres, cac hop chét gbc neonicotinoit, cac hop chét gbc
benzoylurea va céc hop chit kiém so4t su ting trudng cua con trung, cac hop chét clo

hoa hitu co, va cac hop chét cd ngudn goc ty nhi€n va v.v..

Céc hop chat gbc phdt pho hitu co bao gdm axephat, azinphos-metyl, cadusafos,
cloethoxyfos, clorfenvinphos, clorpyrifos, xyanophos, demeton-S-metyl, diazinon,
diclorvos (DDVP), dicrotophos, dimethoat, disulfoton, ethion, ethoprophos, EPN,
fenamiphos, fenitrothion (MEP), fention (MPP), fosthiazat, imicyafos, isofenphos,
isoxathion, malathion, methamidophos, methidathion, mevinphos, monocrotophos,
Omethoat, oxydementon metyl, parathion, parathion-metyl, phenthoat, phorat,
phosalon, phosmet, phosphamidon, phoxim, pyrimiphos-metyl, profenofos,
prothiofos, pyraclofos, pyridaphenthion, quinalphos, tebupirimfos, terbufos,

triazophos, trichlorfon (DEP) va v.v..

Hop chét gdc cacbamat bao gdm alanycarb, aldicarb, benfuracarb, BPMC, cacbaryl
(NAC), cacbofuran, cacbosulfan, cactap, fenoxycarb (BPMC), formetanat, isoisoprocarb
(MIPC), methiocarb, methomyl, oxamyl, pirimicarb, thiodicarb, XMC, bendiocarb,

ethiofencarb, fenobcarb, phenothiocarb, furathiocarbo, metolcarb, xylylcarb va v.v..

Hop chat gbc pyrethroid c6 thé bao gém acrinathrin, allethrin, xypermethrin,

bifenthrin, xycloprothrin, xyfluthrin, Xypermethrin,

deltamethrin, dimefluthrin, esfenvalerat, etofenprox, fenpropathrin, fenvalerat,
flubrocythrinat, ~fulcythrinat, fluvalinat, —halfenprox, xyhalothrin, metofluthrin,
momfluorothrin,  permethrin,  profluthrin,  tefluthrin, tralomethrin,  xyfluthrin,
kappa-bifenthrin, imiprothrin, pyrethrin, cloprallethrin, epsilon-metofluthrin, xyphenothrin

va v.v...
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Hop chit chit doc Neres co thé bao gdm cactap, bensultap, thioxyclam, monosultap,

bisultap va v.v..

Hop chit neonicotinoid c6 thé bao gf“)m axetamiprid, clothianidin, dinotefran,

imidacloprid, nitenpyram, thiacloprid, thiamethoxam va v.v..

Hop chit benzoylurea c6 thé bao gom bistrifluron, clorfluazuron, diflubenzuron,
fluxycloxuron, flufenoxuron, hexaflumuron, lufenuroN,NovaluroN,Noviflumuron,

teflubenzuron, triflumuron va v.v..

Hop chét kiém soét sy ting trudng cia con tring cd thé bao gdm buprofezin,

chromafenozit, xyromazin, halofenozit, methoxyfenozit, tebufenozit, pyriproxyfen va v.v..

Hop chét clo hoa hitu co c6 thé bao gém aldrin, dieldrin, endosulfan,

methoxyclor, lindan, DDT va v.v..

Hop chét co ngudn gbc tw nhién c6 thé bao gdm abamection, cac bao tir kha thi co
ngudn gdc tir Bacillus thuringiensis va doc t6 tinh thé san xuat va hon hgp cua chung,
bensultap, emamectin benzoat, Lepimectin, Milbemectin, spinetoram, spinosad, dau
mdy, tinh bdt tinh bot giam dudng hoa, dAu cai du, natri oleat, este axit béo don

propylen glycol, axit béo glyxerit, sit (IIT) phosphat va v.v..

Céc hop chit khic cho viéc st dung thude trir su co thé bao gdbm avermection,
clorantraniliprol, clorfenapyr, xyantraniliprol, diafenthiuron, ethiprol, fipronil,
flonicamid, flubendiamit, fluensulfon, flupyradifuron, indoxacarb, metaflumizon,
meta-aldehyt, pymetrozin, pyridaryl, pyrifluquinazon, silafluofen, spirotetramat,
Sulfoxaflor, tolfenpyrad, afidopyropen, broflanilit, Xyclaniliprole, diclomezotiaz,
furometokin, fluazaindolizin, fluhexafon, fluxametamit, Pyriprol, tetraniliprol,
triflumezopyrim, methopren, tyclopyrazoflor, flupyrimin, spiropidion, benzpyrimoxan,

xyhalodiamit, Sulfluramid va v.v..
(5-3) Thanh phan hoat tinh cho viéc st dung thudc diét ve

Thanh phén hoat tinh wu ti€n cho thudc diét ve (hoat chét diét ve) c6 thé bao
g61n, vi du, axequinocyl, amidoflumet, amitraz, azoxyclo thiéc, bifenazat,

bromopropionat, propylat, clorfeson, quinomethionat, phenisobromolat, benzoximat,
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Clofentezin, xyenopyrafen, xyflumetofen, xyhexatin, diflovidazin, dienochlor,
etoxazol, Fenazaquin, fenbutatin oxit, fenpyroximat, phenothiocarb, fluacrypyrim,
hexythiazox, propargit (BPPS), pyflubumit, pyridaben, pyrimidifen, spirodiclofen,

spiromesifen, Tebufenpyrad, tetratetradifon, axynonapyr, dau két hop va v.v..
(5-4) Thanh phé“m hoat tinh cho viéc st dung thube diét giun tron

Thanh phan hoat tinh wu tién cho thudc diét giun tron (hoat chat diét giun tron)
¢ thé bao gdm, vi du D-D (1,3-diclopropen), DCIP (diclodiisopropyl ete), metyl
isothioxyanat, mudi natri cacbam, cadusfos, fosthiazat, imixyafos, morantel tartarat,

levamisol hydroclorua, Nemadectin, thioxazafen va v.v..
(5-5) Thanh phén hoat tinh cho viéc sir dung thude diéu hoa sinh trudng thuc vat.

Thanh phan hoat tinh t6i wu cho chat diéu hoa sinh truéng thuc vat co thé bao
gbm, vi du, aminoethoxyvinyl glyxin, clormequat, clorpropham, xyclanilit, dikegulac,
daminozit, ethephon, flurprimidol, flumetralin, forchlorfenuron, gibberellin, mubi
maleic hydrazit, mepiquat clorua, metyl xyclopropen, benzylaminopurine,
paclobutrazol, prohexadion, thidiazuron, tributyl phosphorotrithioat, trinexapac-etyl,

uniconazol va v.v..
[Phuong phéap diét cac bénh cay trdng]

Chét héa hoc néng nghiép hodc trdng trot theo phuong an c6 thé dugc st dung cho
dit trong trot nhu nong trai, dong lta, bai cd, va trang trai tréi cay va dAt khong trong trot.
Chét héa hoc nong nghiép hodc trong trot theo phuong 4n cling c6 thé duoc st dung,
ngoai cac phuong phap xtr 1y than va 14 nhu phun tan 14, bang cach xtr Iy hat gidng bao
odm xtt Iy ol va than ct, xir Iy twéi va khong xi Iy tan 14 nhw x{r Iy bé mit nuée. Phuong
phép kiém soét bénh cay trong theo phwong én, theo do, 1a phuong phéap bao gdm cac quy
trinh thyc hién xr Iy tan 14 hodc khong xtr ly tan 14 bang cach sir dung chét hoa hoc nong
nghiép hoac trdng trot duge mo ta & trén. Co thé giam nhan cong khi khong xt ly tan 14 so

v6i truong hop thue hién xi ly tan 14.

Khi chét hoa hoc duge st dung trong xtt ly hat, chét hoa hoc bi dinh vao hat
bang cach tron chét hydrat hoa va cing voi chét bot va khudy chiing, hoic ngam hat

trong thude hydrat hoa pha lodng. Viéc xt ly bao gdm viéc xtr Iy pht hat. Trong xt 1y
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hat, vi du, luong thanh phén hoat tinh dugce st dung 1a tir 0,01 dén 10000 g dén 100 kg
hat, t6t hon 1a tir 0,1 dén 1000 g. Hat duoc xtr ly béng chit hoa hoc ndng nghiép hodc

trdng trot duoc st dung theo phwong thirc tuong tu nhu dbi v6i hat thong thuong.

Khi thubc duge st dung trong xir ly twdi, céc 16 trdng va mit ngoai cia ching
duogc xtr ly bang thube dang hat khi cay con dugc ciy ghép hoidc tuong tu. Dét xung
quanh hat hodc cay dugc xur ly bang thudc dang hat va thubc hydrat hoa. Khi xt 1y tudi
duoc thuc hién, vi du, lugng hoat chét dugc sir dung 1a tir 0,01 dén 10000 g, tot hon 12

tir 0,1 dén 1000 g, mdi mét vudng (m?) d4t ndng nghiép hodc trdng trot.

Khi thube duge st dung trong xir ly bé mat nude, bé mat nude chia rudng lua
dugexu ly béng thube dang hat, hodc twong tu. Khi xtr ly bé mit nude dugce thuc hién, vi
du, hoat chét dugc str dung latu 0,1 dén 10000 g trén 10 hecta (a) cta rudng laa, t5t hon
latir 1 dén 1000 g.

Khi thudc duoc st dung dé phun tan 14, lvong hoat chit duoc st dung la tor 20
dén 5000, t6t hon 1a tir 50 dén 2000 g mdi hécta (h) dét néng nghiép hoic trong trot

nhu ndng trai, rudng lua, trang trai hoa qua hodc nha kinh.

Nong dd va lugng stt dung khéc nhau tuy thudc vao dang bao ché, thoi gian st
dung, cach st dung, dia diém str dung va cay tré‘)ng muc ti€u, do do co thé tang hoac

giam nong do va lugng st dung ma khong tuan thli pham vi dugc mo ta ¢ trén.

Thudc bao vé vat lidu cong nghiép c6 chira dan xuét azol (I) 12 hoat chét c6 thé
chira c4c thanh phan khac nhau ngoai din xudt azol (I). Chét bao vé vt liéu cong
nghiép c6 chtra din xudt azol (1) 12 hoat chét c6 thé duoc sir dung bang cach hoa tan
hodc phéan tan trong chit mang dang 16ng thich hop, hodc tron no véi chét mang ran.
Chét bao vé vat lidu cong nghiép c6 chira dan xuét azol (I) 1a hoat chét c6 thé chira, néu
can, chit nhii hoa, chét phéan tan, chét rai, chit thAm, chit lam udt, chit én dinh va céc
chét twong tu. Vi du v& dang bao ché cua chét bao vé vat liéu cong nghiép c6 chira dan
xuét azol (I) 1a hoat chét c6 thé bao gém chét hydrat hoa, chét tao bot, chét dang hat,
vién nén, hdn hop, huyén phu, sol khi, va v.v.. Thubc bao vé vt lidu cong nghiép c6
chtra dan xudt azol (I) [a hoat chét c6 thé chua céc thube diét trung, thudc trir sau, thube

ngdn nglra vat gay hai khac va v.v...
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Chét mang dang 1éng khong duoc gidi han cu thé mién 13 n6 khdng phan tng voi
hoat chét. Chét mang dang long cé thé bao gém, vi du, nuédc, ruou (vi du, rugu metyl, ruou
etyl, etylen glycol, xellosolv va v.v..), keton (vi dy, axeton, metyl etyl keton va tuong ty),
ete (vi du, dimetyl ete, dietyl ete, dioxan, tetrahydrofuran, va v.v..), hydrocacbon thom (vi
du, benzen, toluen, xylen, metyl naphthalen va v.v..), hydrocacbon aliphatic (vi du, gasolin,
kerosen, parafin, ddu mdy, dau nhién liéu, va tuong tu), axit amit (vi du dimetyl formamit,
N-metyl pyrolidon va v.v..), hydrocacbon halogen héa (vi du, clorofom, tetraclometan va
v.v..), este (vi du, etyl axetat este, glyxerin este cua axit béo va twong tu), nitril (vi du,

axetonitril va v.v..), dimetyl sulfoxit va v.v..

La chét mang dang rén, c6 thé st dung loai bot min hogc vat liéu dang hat cua

kaolin, bentonit, sét axit, pyrophylit, tan, d4t diatomit, canxit, uré hodc amoni sunfat.

La chét nhii hoa hodc chét phén tan, co thé str dung céc chét hoat dong bé mit nhu
xa phong, alkyl sulfonat, alkylaryl sulfonat, dialkyl sulfosuccin, mubi amoni nhém bdn,

amin oxyalkyl, este axit béo, polyalkylen oxit, anhydrosorbitols va v.v..

Khi din xuét azol (1) ¢6 trong ché pham dugc 1a hoat chét, ham lugng cua din
Xuét phu thudc vao dang bao ché va muc dich st dung, nhung ¢6 thé duoc diéu chinh
thanh 0,1 dén 99,9% khéi luong dua trén toan bd luong ché phdm duge. Khi din Xudt
thuc su dugc st dung, tdt hon 1a dung moi, chét pha lodng hodc chét pha dugc thém vao
phi hop dé ndng do xir ly thuong & mirc 0,005 dén 5% khéi luong, tét hon 12 0,01 dén
1% khdi lugng.

Nhu di giai thich & trén, din xuét azol (I) ching minh tic dung diét khudn vuot
trdi d6i v6i nhidu mam bénh gay bénh cho cdy. Thudc kiém soat bénh ndng nghiép hodc
trdng trot c6 chra dan xudt azol (I) 14 hoat chét c6 ddc tinh thip ddi v6i nguoi va dong
vat va d0 an toan xu ly cao, va co thé cho théy hiéu qua kiém soét cao dbi véi cac bénh

cdy trong khac nhau.
(Thong tin bd sung)

Sang ché khong gi6i han & cac phuong dn duge md ta & trén va moi su thay ddi khac
nhau c6 thé duge thuc hién trong pham vi thé hién trong cac yéu cdu bao hd. Cac phuong

4n, thu dugc bing cach két hop cac phuong tién k¥ thuét dugc thay d6i phtt hop trong pham
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vi dugc minh hoa trong céc yéu cau bao hd, vi yay, duoc bao gom trong pham vi k¥ thuat

cha sang ché.
[Ban chét k¥ thuat ciia séng ché]

DAn xuét azol ctia sang ché tot hon 1a hop chat hodc muoi cia nd, dugce bicu thi

bing cong thirc chung (I) trong d6

R! 1a hydro, nhém Ci-Ce-alkyl, nhém C,-Cs-alkenyl, nhém C-Cs-alkynyl, hodc
COXR>;

R?1a -OR7;
R’ 14 hydro, nhém Ci-Ce-alkyl, nhém Ca-Ce-alkenyl hodc nhém C-Ce-alkynyl;
R® 13 hydro, nhém Ci-Ce-alkyl, nhém Ca-Ce-alkenyl hodc nhém Ca-Ce-alkynyl;

R3 14 nhém halogen, nhém xyano, nhom Ci-Cq-alkyl, nhém Ci-Cs-haloalkyl, nhom
Ci-Cs-alkoxy, -SOR!?, hodc -SFs; va

R* 14 nhém halogen, nhom nitro, nhém xyano, nhém amino, nhém Ci-Cy-alkyl,
nhom Cj-Cs-haloalkyl, nhém Ci-Cs-alkoxy, nhom Ci-Cs-haloalkoxy, nhom
C1-Cy-alkylamino, nhém C;-Cs-dialkylamino, nhém Ci-Cs-alkylacylamino, -SOR!?
hoac -SFs.

DAan xuét azol cua sang ché tot hon 1a hop chat hodc mudi ctia n6 duoc bi€u thi

bang cong thirc chung (I) trong d6
R! 14 hydro, nhém C;-Ce-alkyl hoic COXR’;
R’ 14 hydro hodc nhém Ci-Ce-alkyl;
R® 1a hydro;

R3 1a nhém halogen, nhém xyano, nhém Ci-Cs-alkyl, nhém Ci-Cis-haloalkyl, nhom
C1-Cs-alkoxy, -SOR!, ho#c -SFs; va

R* 1a nhém halogen, nhom nitro, nhom Xyano, nhém amino, nhom C1-Cs-alkyl,
nhom Ci-Cs-haloalkyl, nhém Ci-Cs-alkoxy, nhoém Ci-Cs-haloalkoxy, nhom
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C1-Cs-alkylamino, nhém C;-Cs-dialkylamino, nhém Ci-Cs-alkylacylamino, -SOR!"?
hodc -SFs.

DAn xudt azol cia sang ché tot hon 1 hop chéat hodc muodi ctia n6 dugc biéu thi

bing cdng thirc chung (I) trong d6
R! 14 hydro hodc nhém Ci-Ce-alkyl;
R’ 1a nhom Ci-Ce-alkyl;

R3 12 nhém halogen, nhém xyano, nhém Ci-Cs-alkyl, nhém Ci-Cy-haloalkyl, nhom
Ci-Cy4-alkoxy; va

R* 14 nhém halogen, nhom xyano,nhém C;-Cs-alkyl, nhom C1-Cs-haloalkyl, nhom
C)-Cs-alkoxy hodc nhém Ci-Cy-haloalkoxy.

Dan xuét azol ctia sang ché tot hon 1a hop chét hodc muodi cua n6 dugce biéu thi

bang cong thtrc chung (I) trong d6 E 12 nhom phenyl.

Dén xudt azol cua sang ché t6t hon 1a hop chét hodc mubi ciia né duoc biéu thi
bang cong thire chung (1) trong d6 Z 1a nhém phenyl, nhém naphtyl, hodc di vong5 canh

hodc 6 canh chira tur 1 dén 3 nguyén tir khac loai dugc chon tir N va S,

DAn xuét azol cua sang ché tot hon 1a hgp chat hodc mudi ctia né dugc bicu thi

bang cdng thirc chung (I) trong d6 Z 1a nhém phenyl.

Dén xudt azol ctia sang ché tot hon 12 hop chét hodc mudi cuia né duoc bi€u thi

bang cong thirc chung (1) trong d6 Y 1a nhém nguyén tr oxy.

DAn xuét azol ctia sang ché t6t hon la hgp chat hodc mudi clia né dugce bicu thi

bang cdng thirc chung (1) trong d6 A 1a N va D 1a hydro.

DAan xuét azol clia sang ché tot hon 1a hgp chat hodc mudi cia n6 duge biu thi

bang cdng thirc chung (II) sau.

[Cong thtrc hda hoc 19]
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Phuong phép san xuét din xut azol cua sang ché tot hon 1a phuong phép san
xudt hop chét duoc biéu thi bang cong thtrc chung (I) dugc mo ta & trén bao gdm budc
chuyén dbi hop chit dugc biéu thi boi cong thirc chung sau (V) thanh hop chét dugc
biéu thi bai cong thirc chung sau (VI) st dung dialkyl sulfat dugc biéu thi bing cong
thire chung sau (VII) hodc R7-LG trong d6 LG nhom roi chuyén c6 thé thay thé nhan,

iot va cacbonat trong dimetyl sulfoxit. LG t6t hon 12 nhom halogen.

[Cong thire hda hoc 20]

i

R?O-§—~OR?

o (vi)

[Cong thirc hda hoc 21]
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[Cong thurc hda hoc 22]
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Sang ché dé xuét phuong phap san xuét hop chit duge biéu thi bing cong thirc
chung (VI) dugc mo ta & trén, 1a phuong phap san xut chuyén ddi hop chit dugc biéu
thi boi cong thire chung sau (V) thanh hop chét dugc biéu thi boi cong thirc chung sau
(VI) str dung dialkyl sulfat dugc biéu thi bang cong thirc chung sau (VII) hodc R’-LG
trong d6 LG, iot va cacbonat trong dimetyl sulfoxit. 0 day, LG la nhom roi chuyén co

thé thay thé nhan.

Chét héa hoc ndng nghi¢p hodc tréng trot hodc chit bao vé vt lidu cong nghiép
c6 chtra din xuét azol ctia sang ché nhu 13 hoat chét dugc bao gdm trong pham vi cla

sang che.

Vi du thue hién sang ché

Sau ddy, sang ché s& dugc md ta chi tiét theo cac vi du san xuat, vi du diéu ché
va vi du thi nghiém. Can luu y rang sang ché khong gidi han & cac vi du san xuaét, vi du

didu ché va vi du thi nghiém mién 14 sang ché khong di 1&ch khoi ndi dung chinh.

Vi du téng hop 1. Téng hop hop chét dbi chimg B (Hop chét duge mo ta trong in Tai ligu
sang ché 2)

Téng hop metyl 2-ox0-2-(4-phenoxyphenyl)axetat

1,00 g ete diphenyl ¢ ban trén thi truong duge hoa tan trong 12 ml metylen
clorua va dung dich dugc lam lanh trong bé nuéc da. Dung dich dugce thém 0,936 g
nhoém clorua va sau d6 giam véi 0,864 g metyl cloglyoxylat trong 30 phut. Sau khi
khudy hdn hop & ciing nhiét do trong 30 phut, hdn hop nay dugc d6 vao dung dich hdn
hop d4 + axit clohydric dam ddc. Hon hop dugc chiét xudt bang metylen clorua va 16p

hitu co duge rira bang axit clohydric 2M, nu¢e va dung dich mudi bdo hoa va sdy kho
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bang natri sulfat khan. Sau khi dung mdi dugc chung cét, cin duoc tinh ché bang sic ky
cdt (20 g gel silic oxit, hexan/etyl axetat = 10/1), nh& d6 thu dugc 0,973 g hop chét tiéu
d& 1a chét 16ng khéng mau. San luong 13 64,6%.

THNMR(400 MHz,CDCL:)3: 8,00, = 9,0 Hz2H),7,42(ddJ = 8,5.7,6Hz,
2H),7,26-7,21 (m,1H),7,08 (dd,J = 8,5,7,5 Hz,2H),7,02(d,J = 9,0 Hz,2H),3,96(s,3H).

Téng hop metyl 2-(4-phenoxyphenyl)acrylat

184 mg natri hydrua dugc can trong binh ba c¢b 25 ml va 7 ml dimetylsulfoxit (sau
day goi 1a DMSO) dugc thém vao. Sau khi khudy hdn hop & nhiét do phong trong 20 phit,
hén hop duoc lam lanh dén 10°C va thém 1,75 g metyltriphenylphosphin bromua (MTPB)
vao timg chat mot. Sau khi hdn hop tré vé nhiét do phong va duge khudy lai trong 30 phut,
0,938 g metyl 2-ox0-2- (4-phenoxyphenyl) axetat dugc tdng hop trong doan néu trén dugc
hoa tan trong 2 ml DMSO va gidm trong 5 phut va hén hop duge khudy & nhiét do phong
trong 1 gid. Sau khi hoan thanh phan g, nudc duge thém vao hdn hop va hon hop duge
chiét xut bang toluen. Lép hitu co duge rira bang nuée va dung dich mudi bdo hoa va siy
kho bang natri sulfat khan. Sau khi dung méi dugc chung cét, ciin duoc tinh ché bang sic
ky cot (15 g gel silic oxit, hexan/etyl axetat = 10/1), nhd d6 thu duoc 0,595 g hop chat tidu
d& 1a chét 1ong khong mau. San luong 1a 63,9%.

THNMR (400 MHz,CDCL)8:  7,39(d,] = 8,8Hz2H),7,34(dd,J] = 86,74 Hz,
2H),7,15-7,10 (m,1H),7,04 (dd,J = 8,5,1,0 Hz,2H),6,98(d,J = 8,8 Hz,2H),3,83(s,3H).

Téng hop metyl 2-hydroxy-2-(4-phenoxyphenyl)-3-(1H-1,2,4-triazol-1-yl)propanoat
(hop chét dbi ching B)

0,590 g acryit metyl 2- (4-phenoxyphenyl) dugc tong hop & doan trén dugc hoa
tan trong 6 ml axetonitril va 6 ml metanol va dung dich dugc dé nguoi dén 0°C. Dung
dich duogc thém 0,767 g phirc uré-hydro peroxit va 0,385 g kali cacbonat va khudy &
nhiét do phong trong 7,25 gid. Hon hop dugc thém 0,100 g kali cacbonat va tiép tuc
khudy & nhiét d6 phong trong 1 gid. Sau khi hoan thanh phan ting, nuéc duge thém vao
hén hop va chiét xudt bang toluen, va 16p hitu co dugc rira bang nudc va dung dich mubi
bdo hoa va sdy khd bing natri sulfat khan. Dung mdi dugc chung cit dé thu duoc

0,585 g nguyén licu 1a chét 16ng khong mau. 0,560 g nguyén liéu dugc hoa tan trong
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8 ml dimetylformamit (DMF), va 0,144 g triazol va 0,189 g natri triazol dugc thém vao
dung dich va khudy & 50 °C trong 1,5 gid. Sau khi hoan thanh phan tng, dung dich chura
nuée amoni clorua bdo hoa dugc thém vao hdn hgp va dugce chiét xuét bang etyl axetat.
Lép hitu co dugce rira bang nudce ba 1An va sau d6 rira bang dung dich mudi bao hoa. Sau
khi 16p hitu co dugc siy kho bang natri sulfat khan, dung moi duge chung cit va cin
duoc tinh ché bang phuong phap sdc ky cot (gel silic oxit, hexan/etyl axetat = 1/4), vi
vay thu dugc 0,484 g hop chét tidu d2 1a chit rin mau tring. San lugng 12 61,4%.

'HNMR (400 MHz,CDCl3)3: 8,17(s,1H),7,91(s,1H),7,60(d,J =
8.9 Hz,2H),7,39-7,34(m,2H),7,17-7,12(m,1H),7,04-6,99(m,2H),7,01(d,] =
8.9 Hz,2H),5,03(d,J = 14,0 Hz, 1H),4,44(d,J = 14,0 Hz,1H),4,36(s,1H),3,83(s,3H).

Vi du tdng hop 2. Tng hop Hop chét I-5
Téng hop metyl 2-(4-(4-clophenoxy)phenyl)-2-oxoaxetat

Bing cach thuc hién tuong tu nhu qua trinh tong hop axetat metyl 2-0x0-2-
(4-phenoxyphenyl) cua Vi du téng hop 1, 0,998 g hop chét tiéu dé thu dugc duédi dang
chit 1ong khong mau tir 1,21 g 4-clodiphenyl ete. Sn luong 1a 58,0%.

Il
Il

IHNMR(400 MHz,CDCl3)3:  8,02(d.J
9,0 Hz,2H),7,06-7,00(m,4H),3,97(s,3H).

9,0 Hz,2H),7,38(d,J

Téng hop metyl 2-(4-(4-clophenoxy)phenyl)acrylat

Bing cach thuc hién twong ty nhu qua trinh tbng hop metyl
2-(4-phenoxyphenyl)acrylat ctia Vi du téng hop 1, thu dugc 0,431 g hop chit tiéu dé dudi
dang chét 1ong khong mau ttr 0,980 g metyl 2-(4-(4-clophenoxy)phenyl)-2-oxoaxetat. San
luong 1a 44,3%.

'THNMR (400 MHz,CDCl3)3: 7,39(d,J
9,0 Hz,2H),6,99-6,94(m,4H),3,83(s,3H).

8,8 Hz,2H),7,30(d,J

Tong hop metyl
2-(4-(4-clophenoxy)phenyl)-2-hydroxy-3-(1H-1,2,4-triazol-1-yl)propanoat (I-5)
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Bang cach thuc hién twong ty nhu qua trinh tbng hop hop chét dbi ching B ctia Vi
du téng hop 1, thu dugc 0,276 g hop chét tiéu d& dud6i dang chit rin mau tring tir 0,413 g
metyl 2-(4-(4-clophenoxy)phenyl)acrylat. Sdn lugng 1a 51,6 %.

THNMR(400 MHz,CDCls)3: 8,16(s,1H),7,91(s,1H),7,62(d,J = 8,9 Hz,2H),7,31(d,J
= 89Hz2H),699(dJ = 89Hz2H)696(dJ = 89Hz2H)502(dJ =
14,0 Hz, 1 H),4,44(s, 1H),4,43(d,] = 14,0 Hz,1H),3,83(s,3H).

Vi du tdng hop 3. Téng hop Hop chét1-21
Téng hop 1-(2-clo-4-(2,4-diclophenoxy)phenyl)etan-1-on

1,54 g 2-clo-4-floaxetophenon hoa tan trong 16 ml DMF, va 147¢
2,4-diclophenol va 1,48 g natri triazol duoc thém vao dung dich va khudy & 100°C
trong 0,75 gid. Nhiét do bdn duoc nang duge nang 1én 120 °C va hdn hop dugc khudy
trong 2 gio. 0,144 g 2,4-diclophenol dugc thém vao hdn hop va con duge khuéy thém
trong 2 gio. Sau khi hoan thanh phén Gng, toluen dugc thém vao hdn hop va 16p hiru co
duge rira bang nude va dung dich mubi bio hoa va sdy kho bang natri sulfat khan. Sau
khi dung méi dugc chung cét, cin duoc tinh ché bing sdc ky cot (75 g gel silic oxit,
hexan/etyl axetat = 10/1), nhd d6 thu duoc 1,922 g hop chét tiéu d& 1a chat long dinh

khong mau. San lugng la 68,3%.

'HNMR (400 MHz,CDCL)3: 7,64(d,J = 8.7 Hz,1H),7,51(d,J = 2,5 Hz,1H),7,29(dd,J
—  8725Hz1H).7,06(dJ = 87HzIH),692(dJ = 2,5HzI1H)683(dd] =
8,7,2,5 Hz,1H),2,65(s,3H).

Téng hop metyl-2-(2-clo-4-(2,4-diclophenoxy)phenyl)-2-oxoaxetat

1,86 g 1- (2-clo-4- (2,4-diclophenoxy) phenyl) etan-1-on dugc téng hop & doan
trude duge can trong binh ¢d quay chin khong 100 ml va thém 24 ml DMSO dé hoa tan.
4,76 g iot duoc thém vao hdn hop va dugc khudy & 100°C trong 0,5 gid trong bép gia nhiét
ddu. Sau khi phan tng két thac, hdn hop duge dé ngudi dén 60 °C, thém 5,69 g kali
cacbonat va khudy & 100 °C trong 0,5 gio. Hoén hop duge dé ngudi dén 35 °C, thém 1,17 g
iodometan va khudy & 35 °C trong 1,5 gio. Sau khi két thuc phan tmg, iét du dugc khir bang
60 ml dung dich chtta nudc natri sulfit bdo hoa, 60 ml toluen dugc thém vao, va dung dich

két taa duoc loc bang xelit, Chét rén duge loc dugce chit bang toluen va thém vao dung dich
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trude d6. Lop hitu co ctia dung dich dugce tach ra va 16p nude dugce chiét xuét bing toluen.
Cac 16p hitu co duoc két hop va rira sach bang nudce va dung dich mudi bdo hoa. Lép hitu
co dugc séy kho bé'lng natri sulfat khan va dung moéi duge chung cit. Can duogc tinh ché
bang phuong phap séc ky cot (60 g gel silic oxit, hexan/etyl axetat = 7/1), nho do thu dugce
1,2786 g hop chit tiéu d& 1a cht 1ong mau vang nhat. San lugng 1 60,5%.

IHNMR (400 MHz,CDCl5)3: 7,82(d,] = 8.7 Hz,1H),7,53(d,J = 2,5 Hz,1H),7,32(dd,J
= 8725Hz1H)7,10(dJ = 87HzlH)692dJ = 2,5Hz1H).689dd] =
8,7,2,5 Hz,1H),3,95(s,3H).

Téng hop
metyl-2-(2-clo-4-(2,4-diclophenoxy)phenyl)-2-hydroxy-3-(1H-1,2,4-triazol-1-yl)pro
panoat (I-21)

0,525 g metyl-2-(2-clo-4-(2,4-diclophenoxy)phenyl)-2-oxoaxetat thu dugc &
doan trudc dugc hoa tan trong 3 mL dimetylaxetamit (DMAc), va 0,387 g
trimetylsulfoxonium iot (TMSOI) va 0,174 g triazol natri dugc thém vao dung dich va
khudy ¢ 40°C trong 0,75 git va & 50°C trong 2 gio. Sau khi hoan thanh phan tng, dung
dich chra nuéc amoni clorua bdo hoa dugc thém vao hén hop va duoc chiét xudt bé“mg
etyl axetat. Lép hitu co dugc rira bang nudc ba 1an va sau d6 rira bang dung dich mudi
bao hoa. Sau khi 16p hitu co dugc sdy kho bang natri sulfat khan, dung méi dugc chung
ct va can duge tinh ché bang phuong phap sdc ky cot (15g gel silic oxit, hexan/etyl
axetat = 1/4), vi vay thu duoc 0,235 g hop chét tiéu d@ 1a chét rin mau vang nhat. San

lugng 12 36,3%.

'HNMR (400 MHz,CDCl3)3: 8,00(s, 1H),7,88(s, 1H),7,49(d,J
2,5Hz1H),7,41(dJ = 8.8Hz1H),7,26(dd,] 8,7,2,5 Hz,1H),7,00(d,J
87 Hz,1H),6,94(d,J =  2,5Hz1H),6,76(dd.J 8,8,2,5 Hz,1H),5,02(d,J
14,3 Hz, 1H),4,92(d,J = 14,3 Hz, 1H),4,90(brs, 1H),3,79(s,3H).

Il
Il

Il
Il

<Vi du tdng hop 4. Téng hop Hop chat I-18>
Téng hop 1-(2-clo-4-(4-metoxyphenoxy)phenyl)etan-1-on

2,015g 2-clo-4-floaxetophenon hoa tan trong 21 ml DMF, va 1462¢g

4-metoxyphenol va 1,935 g natri triazol dugc thém vao dung dich va khudy ¢ 80°C trong
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3,5 gio. 0,435 g 4-methoxyphenol va 0,484 g kali cacbonatdugc thém vao hdn hop va con
duge khudy thém trong 2,5 gid. Sau khi hoan thanh phan tng, toluen dugc thém vao hén
hop va 16p hitu co dugce rtra bang nude va dung dich mudi bio hoa va sy kho bang natri
sulfat khan. Sau khi dung méi duogc chung cAt, ciin duoc tinh ché bing sic ky cot (75 g gel
silic oxit, hexan/etyl axetat = 10/1), nh d6 thu dugc 2,367 g hop chét tiéu dé 1a chat long
dinh khéng mau. San lugng la 73,3%.

IHNMR(400 MHz,CDCL)8: ~ 7.62(d,J = 8,7 Hz1H),7,00(d,]
9.2 Hz,2H),6,94-6,91(m,3H),6,84(dd,] = 8,7,2,4 Hz,1H),3,83(s,3H),2,64(s,3H).

Téng hop metyl 2-(2-clo-4-(4-metoxyphenoxy )phenyl)-2-oxoaxetat

2,0879 g 1- (2-clo-4- (4-methoxyphenoxy) phenyl) etan-1-on dugc tébng hop &
doan trude duge can trong binh c6 quay chan khong 100 ml va thém 30 ml DMSO dé hoa
tan. 6,151 g iot dugc thém vao hdn hop va dugc khudy & 0,5 gio trong bép gia nhiét
dAu100°C. Sau khi phan Gng két thic, hdn hgp duge dé ngudi dén 60°C, thém 7,35 g kali
cacbonat va khudy & 100°C trong 0,5 gid. Hon hop dugc d& nguoi dén 35°C, thém
1,50 ml iodometan va khudy & 35°C trong 1,5 gid. Sau khi két thuc phan tng, 60 ml dung
dich chira nudce natri sulfit bdo hoa va 60 ml toluen duoc thém vao hdn hop, va dung dich
két tua duogc loc béng xelit. Chét rin dugc loc duoc chit béng toluen va thém vao dung
dich truée d6. Lép hitu co cta dung dich dugce tach ra va 16p nude dugce chiét xudt bé‘mg
toluen. Céc 16p hitu co duoc két hop va rira sach bing nudc va dung dich mudi bo hoa.
Lép hitu co duge sdy kho bang natri sulfat khan va dung méi dugc chung cit. Cin duoc
tinh ché bang phuong phép sic ky cot (60 g gel silic oxit, hexan/etyl axetat = 7/1), nho do
thu duge 1,6922 g hop chat tidu dé 1a chét 1ong khong mau. Sén luong 12 69,9 %.

IHNMR(400 MHzCDCly)8: ~ 7,81(dJ = 9,0 Hz,1H),7,02(d.]
9,2 Hz,2H),6,97-6,89(m,4H),3,94(s,3H),3,83(s,3H).

Téng hop metyl 2-(2-clo-4-(4-metoxyphenoxy )phenyl)acrylat

210 mg natri hydrua dugc can trong binh ba ¢6 25 ml va 8 ml DMSO dugc thém
vao. Sau khi khudy hon hop & nhiét 6 phong trong 20 phut, hdn hop dugce lam ngudi
bang d4 va thém 1,91 g metyltriphenylphosphin MTPB vao ting chit mot. Sau khi hdn
hop tré vé nhiét do phong va dugc khudy lai trong 30 phut, 1,34 g metyl
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2-(2-clo-4-(4-metoxyphenoxy)phenyl)-2-oxoaxetat dugc tong hop & doan néu trén
duoc hoa tan trong 2 ml DMSO va giam trong 2 phut va hdn hop duoc khudy & nhiét
d6 phong trong 1 gid. Sau khi hoan thanh phan tmg, nuéc duge thém vao hdn hop va
hdn hop duoc chiét xuat bang toluen. Lép hitu co duge rira bang nuéc va dung dich
mubi bdo hoa va séy kho béng natri sulfat khan. Dung moi dugc chung cit va cin duogc
tinh ché bang séc ky cot (30 g gel silic oxit, hexan/etyl axetat = 7/1), nh& d6 thu dugce
1,05 g hop chit tiéu d& 1a chét 1ong dinh khong mau. San lwong 14 79,1%.

THNMR(400 MHz,CDCls)3: 7,16(d,J = 8,5 Hz,1H),7,02(d,J = 9,0 Hz,2H),6,91(d.J
— 9,0 Hz,2H),6,94-6,81(m, 1H),6,83(dd,] = 8,5,2,5 Hz,1H),6,48(d.J = 1,5 Hz,1H),5,76(d.J
= 1,5 Hz,1H),3,82(s,3H),3,78(s,3H).

Téng hop metyl 2-(2-clo-4-(4-clophenoxy)phenyl)oxiran-2-cacboxylat

0,8681 g metyl 2-(2-clo-4-(4-metoxyphenoxy)phenyl)acrylat dugc téng hop & doan
trén duoc hoa tan trong 7 ml axetonitril va 9,4 ml metanol va dung dich dugc d& ngudi dén
0°C. Dung dich dugc thém 0,898 g phirc uré-hydro peroxit va 0,383 g kali cacbonat va
khudy & nhiét dd phong trong 5,5 gid. Hon hop duge thém 0,388 g kali cacbonat va tiép tuc
khudy & nhiét do phong trong 1 gio. Sau khi hoan thanh phan Gmg, nude duge thém vao hdn
hop va chiét xuit bang toluen, va 16p hitu co dugc rira bang nude va dung dich mudi bdo
hoa va sy kho bing natri sulfat khan. Dung méi dwoc chung cét dé thu duge 0,827 g

nguyén liéu oxiran 1a chat 16ng khong mau.

Tong hop
metyl-2-(2-clo-4-(2,4-metoxyphenoxy)phenyl)-2-hydroxy-3-(1H-1,2,4-triazol-1-yl)p
ropanoat (I-18)

0,796 g metyl 2-(2-clo-4-(4-clophenoxy)phenyl)oxiran-2-cacboxylatthu dugc ©
doan trude dugce hoa tan trong 9,5 ml DMF va 0,167 g triazol va 0,222 g triazol natri dugc
thém vao dung dich va khudy & 50°C trong 1,5 gid.Sau khi hoan thanh phan tmg, dung dich
chtra nuéc amoni clorua bdo hoa dugc thém vao hdn hop va dugce chiét xuit bang etyl
axetat. Lop hitu co duge rua bang nudc ba 14n va sau do rira bang dung dich mubi bio hoa.
Sau khi 16p hitu co duoc sdy kho bang natri sulfat khan, dung méi dugc chung cAt va cin

duoc tinh ché bang phuong phéap sic ky cot (gel silic oxit, hexan/etyl axetat = 1/4 — etyl
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axetat — clorofom metanol 20/1), vi vay thu dugc 0,693 g hop chét tiéu d& 1a chét rin mau

tring. San luong 14 63,0%.

'HNMR (400 MHz,CDCl5)$: 7,99(s,1H),7,88(s,1H),7,35(d,J =
8,8 Hz,1H),6,98(d,] = 9.2 Hz,2H),6,93-6,89(m,3H),6,76(dd,J =
8,8,2,5 Hz,1H),5,01(d,] = 14,3 Hz,1H),4,92(d,] =

14,3 Hz,1H),4,83(s,1H),3,82(s,3H),3,79(s,3H).
Vi du téng hop 5. Téng hop Hop chét I-1
Tong hop 2-(2-clo-4-(4-clophenoxy)phenyl)-2-oxoaxetic axit

Sau khi 761 mg 1-(2-clo-4- (4-clophenoxy) phenyl) -etan-1-on c6 ban trén thi
truong va 10,8 ml DMSO duge thém vao va hoa tan trong binh ¢6 quay chan khong
100 ml, 2,21 g ot dugc thém vao hdn hop, gia nhiét dén 100°C va khudy. Sau 3 giv ké
tir khi bat diu phan tng, dung dich chtra nudc natri sulfit bdo hoa duge thém vao hdn
hop dé nglmg phan Gng va dugc chiét xuit bang toluen ba 1An. Chiét xuét dugc rira
bing nudc ba lan va sau d6 ria bang dung dich mubi bio hoa mot 1an. Sau khi chiét
xudt duoc sy kho bang natri sulfat khan, dung moi dugc chung cit va thu duoc
181 mg san pham chit 1ong thd mau cam nhung khong c6 san pham dich nao dugc
chira trong hén hop. Lép nuée duge thém vao dung dich chira nuée IN HCI ¢6 tinh
axit, duoc chiét xut bing etyl axetat ba lan va rira bang dung dich mubi bio hoa mot
lan. Sau khi lam kho béng natri sulfat khan, dung méi dugc chung cat va hop chét tiéu
@ thu duoc dudi dang san phdm nguyén liéu rin mau tring (551,1 mg, ning suét

65,4%).

'THNMR (400 MHz,DMSO-d¢)s:  7,78(d,J = 8,4 Hz,1H),7,50(d,J =
8,8 Hz,2H),7,18(d,] = 8,8 Hz,2H),7,05(d,J = 2,4 Hz,1H),7,00(dd,J = 8,4,2,4 Hz,1H).

Tong hop metyl 2-(2-clo-4-(4-clophenoxy)phenyl)-2-oxoaxetat

Sau khi 177 mg 2-(2-clo-4-(4-clophenoxy)phenyl)-2-oxoaxetic axit va 1,1 ml
DMF dugc thém vao va hoa tan trong binh c6 quay chén khong 100 ml, 223 mg xesi
cacbonat va 57 uLL metyl iot dugc thém vao hdn hop va khudy. Sau 1 gioy ké tir khi bt
diu phan tng dung dich amoni clorua chira nu6e bdo hoa duge thém vao hén hop dé

ngung phan ung va dugc chiét xuét bang toluen ba 1An. Chiét xuét duogc rira bang nuéce
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ba 1an va sau do rira bang dung dich mudi bao hoa mot 1an. Sau khilép chiét xut duoc
sdy kho bang natri sulfat khan, dung méi dugc chung cit dé thu dugce 171,5 mg san
phdm nguyén liéu 16ng khong mau a-ketoeste. Biang cach tinh ché bang phwong phép
sdc ky cot (5 g gel silic oxit, hexan: etyl axetat = 9: 1), hop chét tiéu dé thu duogc 1a
161,4 mg hop chét 16ng dinh khong mau (ndng suit 87,1%).

'THNMR (400 MHz,CDCl;)d: 7,87(d,J = 8.7 Hz,1H),7,36(d,J
8,9 Hz,2H),7,03-6,97(m,3H),6,87(dd,J =
8,7,2,5 Hz,1H),3,91(s,3H).*CNMR (100 MHz,CDCl3)3:165,3,160,5,153,6,135,8,133,4,13
0,2,129,7,124,0,121,5,120,2,119,8,115,5,52,3.

Téng hop metyl 2-(2-clo-4-(4-clophenoxy)phenyl)oxiran-2-cacboxylat

Sau khi 130,4 mg metyl 2-(2-clo-4-(4-clophenoxy)phenyl)-2-oxoaxetat, 68 uL
diiodometan va 1,0 ml THE dugc thém vao va hoa tan trong binh c6 quay chan khong
50 ml, hoén hop dugc dé nguodi trong dung dich axeton dd kho, thém 0,68 mL
isopropylmagie clorua va khudy lién tuc. Sau 0,5 gio ké tir khi bit diu phan Gng dung
dich amoni clorua chtra nuéc bao hoa dugce thém vao hdn hop dé ngimg phan Gmg va
duoc chiét xuit bang etyl axetat ba 1in. Chiét xuét duoc rira bang nuéc mot 14n va sau d6
rira bang dung dich mubi bdo hoa mot 1an. Sau khi chiét xuét duge sdy khd bang natri
sulfat khan, dung moi dugc chung ct dé thu duoc 187,1 mg san pham nguyén liéulong
khong mau metyl 2-(2-clo-4-(4-clophenoxy)phenyl)oxiran-2-cacboxylat. Bing céch
tinh ché bang phuong phap sdc ky cot (6 g gel silic oxit, hexan: etyl axetat = 9: 1), hop
chit tiéu d@ thu duoc 1a 91,6 mg hdn hop 16ng dinh khong mau.

Téng hop metyl
2-hydroxy-2-(2-clo-4-(4-clophenoxy)phenyl)-3-(1H-1,2,4-triazol-1-yl)propanoat (I- 1)

Sau khi 91,6 mg hon hop metyl
2-(2-clo-4-(4-clophenoxy)phenyl)oxiran-2-cacboxylat va 1,2 ml DMF dugc thém vao va
hoa tan trong binh c6 quay chan khong 100 ml, 43,7 mg mudi natri triazol dwgc thém vao
hon hop, gia nhiét dén 40°C va khudy. Phan tmg duoc l4y mAu va theo ddi phi hop bing
phuong phap HPLC. Sau 4 gi¢ ké tir khi bt dau phan tmg dung dich amoni clorua chira
nuée bio hoa duge thém vao hdn hop dé ngimg phan tng va dugce chiét xuét bang toluen ba

1An. Chiét xuét duoc rira bang nude ba lan va sau do rira bang dung dich mudi bdo hoa mot
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14n. Sau khi chiét xuét duoc sdy kho bang natri sulfat khan, dung méi dugc chung ct dé thu
dugc 187 mg san pham nguyén liéu 16ng khong mau. Bang céach tinh ché biang phuong
phép sic ky cot (2 g gel silic oxit, hexan: etyl axetat = 1: 1), thu dugc la 27,0 mg hop chét
long dinh khong mau. Hén hop duge két tinh v6i toluen dé thu dugc hop chét tiéu dé (I-1)

1a 12,8 mg chét rin mau tring,

THNMR(400 MHz,CDCls)3: 8,00(s,1H),7,88(s,1H),7,40(d,J = 8,8 Hz,1H),7,34(d.J
= 8,7 Hz,2H),6,99-6,95(m,3H),6,81(dd,] = 8,8 Hz,1H),5,0(d.J = 14,3 Hz,1H).4,93(d,J =
14,3 Hz,1H),4,88(br,1H),3,80(s,3H).

Vi du tdng hop 6. Téng hop Hop chét 1-46

Téng hop
metyl-2-(2-clo-4-(2,4--clophenoxy)phenyl)-2-hydroxy-3-(1H-1,2,4-triazol-1-yl)propanoat
(I-46)

46,4 mg hop chit (I-1) duge tdng hop trong Vi du tdng hop 5 dugc hoa tan trong
2 ml etyl axetat. Hdn hop duge thém 19,0 mg dung dich natri etoxit/etanol 20% va
khudy & nhiét do phong trong 2 gid. 11,6 mg natri tert-butoxit (STB) dugc thém vao
hdn hop va khudy & nhiét do phong trong 1 gio va 2 ml etanol dugc thém vao hdn hop
va khudy trong 2 gid. Sau khi hoan thanh phéan tng, dung dich chira nu¢c amoni clorua
bdo hoa dugc thém vao hdn hgp va dugc chiét xuit bang clorofom. Lép hitu co duge
rira bing nuéc va sau d6 sdy kho bang natri sulfat khan. Dung mdi duge chung ct va
thu dugc 45,4 mg hop chét tiéu dé du6i dang chét ran mau tréng bing cach sdy chan

khong. San lugng 1a 94,6%.

'HNMR (400 MHz,CDCl3)$: 8,00(s,1H),7,87(s,1H),7,40(d,J =
8,8 Hz,1H),7,34(d,J = 9,0 Hz,2H),6,98-6,94(m,3H),6,80(dd,J =
8,8,2,6 Hz,1H),5,02(d,] = 14,3 Hz,1H),4,97(d,] =

14,3 Hz,1H),4,76(s,1H),4,25-4,19(m,2H),1,27(t,] = 7,5 Hz,3H).
Vi du tdng hop 7. Téng hop Hop chat 1-22

Tong hop 1-(2-clo-4-(4-(triflometoxy)phenoxy )phenyl)etan-1-on
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1,50 g 2-clo-4-floaxetophenon hoa tan trong 16 ml DMF, va 1,704 ¢
4-triflometoxyphenol va 1,44 g natri triazol dugc thém vao dung dich va khudy & 120°C
trong 2,5 gid. Sau khi hoan thanh phan tng, toluen dugc thém vao hdn hop va 16p hitu
co dugc rira bang nude va dung dich mubi bio hoa va sdy kho bang natri sulfat khan.
Dung méi dugce chung cAt va cin duoc tinh ché bang phuong phap sdc ky cot (75 g gel
silic oxit, hexan/etyl axetat = 10/1), nhd d6 thu dugc 2,627 g hop chat tiéu dé 1a chat

16ng dinh khong mau. San lugng 1a 91,3%.

THNMR(400 MHz,CDCl5)3: 7,65(d,] = 8,6 Hz,1H),7,26(d.J = 9,0 Hz,2H),7,08(d,J
= 9,0 Hz,2H),7,01(d,J = 2,4 Hz,1H),6,90(dd,] = 8,6,2,5 Hz,1H),2,66(s,3H).

Téng hop metyl 2-(2-clo-4-(4-(triflometoxy)phenoxy)phenyl)-2-oxoaxetat

2,61 g 1-(2-clo-4-(4-(triflomethoxy)phenoxy)phenyl)ethan-1-on dugc tong hop
& doan trude dugc can trong binh ¢6 quay chan khong100 ml va thém 25 ml DMSO dé
hoa tan. 6,418 g iot duge thém vao hdn hop va duoc khudy & trong 0,5 gio trong bép gia
nhiét ddu100°C. Sau khi phan tmg két thic, hdn hop duge dé ngudi dén 60°C, thém
7,65 g kali cacbonat va khudy & 100°C trong 0,5 gio. Hdn hop duge dé ngudi dén 35°C,
thém 1,58 ml iodometan va khudy ¢ 35°C trong 1,5 gi¢. Sau khi két thiic phan tng, dung
dich chtra nudce natri sulfit bdo hoa va toluen dugc thém vao hdn hop, va dung dich két
taa duoc loc bang xelit. Chét rén duoc loc duoc chét bang toluen va thém vao dung dich
trude d6. Lép hitu co cua dung dich duge tach ra va 16p nude duoc chiét xuit bing
toluen. Cac 16p hitu co dugc két hop va rira sach bang nude va dung dich mudi bio hoa.
Lép hitu co duge sdy kho bang natri sulfat khan va dung moi dugc chung cit. Can duogc
tinh ché bang phwong phap sdc ky cot (60 g gel silic oxit, hexan/etyl axetat = 7/1), nho
d6 thu duoc 1,879 g hop chét tiéu dé 1a chat 1dng mau vang nhat. San lugng 13 63,5%.

'THNMR (400 MHz,CDCl3)3: 7,82(d,J = 8,7 Hz,1H),7,28(d,J = 9,1 Hz,2H),7,12(d,J
=9,1 Hz,2H),7,00(d,] = 2,4 Hz,1H),6,95(dd,J = 8,7,2,4 Hz,1H),3,95(s,3H).

Tong hop metyl
2-(2-clo-4-(4-triflomethoxy)phenoxy)phenyl)-2-hydroxy-3-(1H-1,2,4-triazol-1-yl)pr
opanoat (I-22)
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0,563 g metyl 2-(2-clo-4-(4-(triflomethoxy)phenoxy)phenyl)-2-oxoaxetat thu
duoc & doan trude duge hoa tan trong 3 ml DMF va 0,320 g trimetylsulfoxonium bromua
(TMSOB) va 0,177 g natri triazol dugc thém vao dung dich va khudy & 50 °C trong 2,5
gid. Sau khi hoan thanh phén tmg, dung dich chtra nuéc amoni clorua bao hoa duge thém
vao hdn hop va duogc chiét xuét bang etyl axetat. L6p hitu co dugc rira bang nurdc ba lan
va sau d6 rira bang dung dich mudi bdo hoa. Sau khi 16p hitu co duge sdy kho bang natri
sulfat khan, dung moi dugc chung ct va cin dugc tinh ché bang phuong phép séc ky cot
(15g gel silic oxit, hexan/etyl axetat = 1/4), vi vy thu dugc 0,172 g hop chit tidu dé (1-22)

1a chét rén mau tring. San luong 14 25,1%.

'HNMR (400 MHz,CDCls)3: 8,00(s,1H),7,88(s,1H),7,41(d,J =
8.8 Hz,1H),7,23(brd,] = 9,1 Hz2H),7,03(dJ = 9,1 Hz2H),7,00(d.J =
2.5 Hz,1H),6,81(dd,J = 8,82,5Hz1H),5,02(d,J = 14,3 Hz1H)494(d] =

14,3 Hz,1H),4,89(brs,1H),3,80(s,3H).
<Vi du tdng hop 8. Téng hop Hop chat [-23>
Tbng hop 1-(2-clo-4-(4-(triflometyl)phenoxy)phenyl)etan-1-on

1,53 g 2-clo-4-floaxetophenon hoa tan trong 16 ml N-metyl-2-pyrolidon (NMP) va
2,15 g 4--triflometylphenol va 4,99 g kali cacbonat dugc thém vao dung dich va khudy &
140°C trong 1 gid. Sau khi hoan thanh phan tmg, toluen dugc thém vao hdn hop va 16p hitu
co duge rira bang nudce va dung dich muébi bao hoa va siy kho bang natri sulfat khan. Dung
mdi dugc chung cit va cin duoc tinh ché bang sic ky cot (75 g gel silic oxit, hexan/etyl
axetat = 10/1), nho d6 thu duge 1,58 g hop chét tiéu d& 1a chét 1ong dinh khong mau. San
luong 1a 56,6%.

THNMR (400 MHz,CDCL)3: 7,68-7,62(m,3H),7,13(d,J = 8,4 Hz2H),7,06(d.] =
2.4 Hz,2H),6,95(dd,J = 8,6,2,5 Hz,1H),2,67(s,3H).

Téng hop metyl 2-(2-clo-4-(4-(triflometyl)phenoxy )phenyl)-2-oxoaxetat

1,56 g 1-(2-clo-4-(4-(triflometyl)phenoxy)phenyl)ethan-1-on dugc tong hop &
doan trudc dugce can trong binh c6 quay chan khong 100 ml va thém 20 ml DMSO aé
hoa tan. 4,01 g iot dugce thém vao hdn hop va dugce khudy ¢ trong 0,5 gid trong bép gia

nhiét ddu100°C. Sau khi phan tng két thiic, hdn hop dugc dé ngudi dén 60°C, thém
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4,76 g kali cacbonat va khudy & 100°C trong 0,5 gid. Hén hop duge dé ngudi dén 35°C,
thém 1,0 ml iodometan va khudy & 35°C trong 1,5 gio. Sau khi két thuc phan tng, dung
dich chita nuéc natri sulfit bdo hoa va toluen duge thém vao hdn hop, va dung dich két
tia duoc loc béng xelit. Chét rén duoc loc duoc chit br?mg toluen va thém vao dung dich
trude d6. Lép hitu co cia dung dich duge tach ra va 16p nude dugce chiét xuat béngl
toluen. Cac 16p hitu co duoc két hop va rira sach bang nudc va dung dich mudi bio hoa.
L6p hitu co duge sdy kho bang natri sulfat khan va dung moi dugc chung cat. Can duoc
tinh ché bang phuong phap sic ky cot (37 g gel silic oxit, hexan/etyl axetat = 10/1), nho
d6 thu duge 1,064 g hop chit tidu d@ 1a chét 16ng mau vang nhat. San lugng 13 60,0%.

THNMR (400 MHz,CDCl5)3: 7,84(d,J = 8,6 Hz,1H),7,69(d,J = 8,5 Hz,2H).7,19(d.J
= 8.4 Hz,2H),7,04(d,J = 2,4 Hz,1H),7,00(dd,] = 8,6,2,4 Hz,1H),3,96(s,3H).

Téng hop metyl
2-(2-clo-4-(4-triflometyl)phenoxy)phenyl)-2-hydroxy-3-(1H-1 ,2,4-triazol-1-yl)propanoat
(I-23)

0,508 g metyl 2-(2-clo-4-(4-(triflometyl)phenoxy)phenyl)-2-oxoaxetat thu dugc ¢
doan trudc duoc hoa tan trong 2,6 ml DMF va 0,270 g trimetylsulfoxonium TMSOB) va
0,170 g natri triazol dugc thém vao dung dich va khudy & 50°C trong 2 gio. Sau khi hoan
thanh phan tng, dung dich chita nudc amoni clorua bdo hoa duge thém vao hdn hop va
duoc chiét xuit bang etyl axetat. L6p hitu co dugce rira bang nuéc ba 14n va sau do rira bang
dung dich mudi bo hoa. Sau khi 16p hitu co dugce sdy kho bang natri sulfat khan, dung moi
duge chung cét va cin dugc tinh ché bang phuong phép sdc ky cot (15 g gel silic oxit,
hexan/etyl axetat = 1/3), vi vay thu dugc 0,160 g hop chét tiéu d& 1a chét ran c6 mau vang

nhat dén mau tring. San lwong 14 25,5%.

'HNMR (400 MHz,CDCl3)s: 8,01(s,1H),7,89(s, 1H),7,63(d,] =
8.6 Hz2H),7,46(d,) = 8,8HzIH),7,08(dJ = 86Hz2H)705dJ] =
2.5 Hz,1H),6,88(dd,J) = 8,8,2,5Hz1H),5,03(d,J = 14,3 Hz,1H)495(d] =

14,3 Hz,1H),4,90(brs,1H),3,81(s,3H).
Vi du téng hop 9. Téng hop Hop chat 1-24

Téng hop 1-(4-(4-(tert-butyl)phenoxy)-2-clophenyl)etan-1-on
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1,51 g 2-clo-4-floaxetophenon hoa tan trong 16 ml DMF va 145¢
4-tert-butylphenol va 1,45 g kali cacbonat dugc thém vao dung dich va khudy & 110°C
trong 2,5 gid. Sau khi hoan thanh phan tng, toluen dugc thém vao hén hop va 16p hitu
co duoc rira bang nude va dung dich mubdi bdo hoa va sdy kho bang natri sulfat khan.
Dung mdi dugc chung ct va cin duoc tinh ché bing sic ky cot (75 g gel silic oxit,
hexan/etyl axetat = 10/1), nhd d6 thu duoc 1,60 g hop chét tiéu d@ 1a chét long dinh
khong mau. San lugng 1a 60,4%.

THNMR(400 MHz,CDCls)3: 7,63(d,] = 8,7 Hz,1H),7,40(d.J = 8,8 Hz,2H).6,99(d.J
= 8,8 Hz,2H),6,99(d,J = 2,4 Hz,2H),6,89(dd,J = 8,7,2,5 Hz,1H),2,65(s,3H),1,34(s,9H).

Téng hop metyl 2-(4-(4-(tert-butyl)phenoxy)-2-clophenyl)-2-oxoaxetat

1,586 g 1-(4-(4-(tert-butyl)phenoxy)-2-clophenyl)etan-1-on dugc téng hop & doan
" trudc duge cAn trong binh ¢ quay chan khong100 ml va 18 ml DMSO dugc thém vao va
hoa tan. 4,21 g iot dugc thém vao hdn hop va duge khudy & trong 0,5 gid trong bép gia
nhiét dAul00 °C. Sau khi phan tmg két thic, hdn hop dugc dé ngudi dén 60 °C, thém
5,07 g kali cacbonat va khudy ¢ 100 °C trong 0,5 gio. Hon hop duge d8 ngudi dén 35 °C,
thém 1,05 ml iodometan va khudy & 35 °C trong 1,5 gio. Sau khi két thuc phan tng, 16t du
duoc 1am ngudi bang dung dich chira nude natri sulfit bio hoa dugce thém vao, va dung
dich két ta dugce loc béng xelit. Chit rin duoc loc dugc chét béng toluen va thém vao
dung dich truéc d6. Lop hitu co ctia dung dich duoc tdch ra va 16p nudce dugce chiét xudt
bang toluen. Cac 16p hitu co dugc két hop va rira sach bing nude va dung dich mudi bdo
hoa. Lép hitu co dugce sdy kho bang natri sulfat khan va dung moi duoc chung cit. Can
duoc tinh ché bang phwong phap sc ky cot (37 g gel silic oxit, hexan/etyl axetat = 10/1),
nhé d6 thu duge 1,22 g hop chét tidu d 14 chit 16ng mau vang nhat. San luong 1a 62,3%.

IHNMR (400 MHz,CDCl3)3: 7,80(d.J = 8,7 Hz,1H),7.43(d.J = 8,8 Hz,2H),7,00(d,J
= 8.8 Hz,2H),6,97(d,J = 2,4 Hz,1H),6,94(dd,J = 8,7,2,4 Hz,1H),3,94(s,3H),1,35(s,9H).

Téng hop metyl 2-(4-(4-(tert-butyl)phenoxy)-2-clophenyl)oxiran-2-cacboxylat

0,465 g metyl 2-(4-(4-(tert-butyl)phenoxy)-2-clophenyl)-2-oxoaxetat thu dugce
& doan trude duge hoa tan trong 2,5 ml DMF va 0,280 g TMSOB va 0,135 g natri

tert-butoxit dwoc thém vao dung dich va khudy & nhiét do phong trong 0,5 gio va
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khudy & nhiét do 50°C trong 0,5 gio. Sau khi hoan thanh phéan ng, dung dich chira
nuéc amoni clorua bio hoa duoc thém vao hdn hop va dugce chiét xuit bing etyl axetat.
Lép hitu co dugce rira bang nudc ba 1An va sau d6 rira bang dung dich mudi bdo hoa.
Sau khi 16p hiru co duoc sdy kho bang natri sulfat khan, dung méi dugc chung cAt va
ciin duoc tinh ché bing phuong phéap sic ky cot (15g gel silic oxit, hexan/etyl axetat =
7/1), vi vay thu dugc 0,0905 g hop chét tidu d& 1a chit 1éng c6 mau vang nhat dén mau

tring. San luong 1a 18,7%.

IHNMR(400 MHz,CDCL)8: 7,38(d,J = 8,6 Hz,1H),7,36(d,J = 8,8 Hz,2H),6,99(d,J
= 2.4Hz1H),6,97(dJ = 8,8 Hz,2H),6,89(dd,] = 8,6,2,4 Hz,1H).,3,77(s,3H).3,57(d,] =
6,4 Hz,1H),3,03(d,J = 6,4 Hz,1H),1,33(s,9H).

Téng hop metyl
2-(4-(4-(tert-butyl)phenoxy)-2-clophenyl)-2-hydroxy-3-(1H-1,2,4-triazol-1-yl)propanoat
(I-24)

89,5 mg metyl 2-(4-(4-(tert-butyl)phenoxy)-2-clophenyl)oxiran-2-cacboxylat
thu dugc & doan trude dugc hoa tan trong 1 ml DMF va 17,4 mg triazol va 23,0 mg
triazol natri dugc thém vao dung dich va khudy & 50°C trong 3 gio. Sau khi hoan thanh
phan ing, dung dich chtra nudc amoni clorua bdo hoa dugc thém vao hdn hop va duge
chiét xuét bang etyl axetat. L&p hitu co duge rira bing nudce ba 1an va sau do rira bang
dung dich mudi bao hoa. Sau khi 16p hitu co dugc sdy kho bang natri sulfat khan, dung
mdi duge chung cit va cin dugc tinh ché bing phwong phép sic ky cot (3 g gel silic
oxit, hexan/etyl axetat = 1/3), vi vay thu dugc 78,5 mg hop chét tidu dé 1a chét rdn mau

tréng. San luong 14 75,4%.

'HNMR (400 MHz,CDCl3)$: 8,00(s,1H),7,89(s, 1H),7,38(d,J =
8.8 Hz2H),7,37(d) =  88HzI1H)698dJ =  25HzIH)695dJ =
8.8 Hz2H),6,82(dd,) = 8,8.2,5Hz1H),5,02(dJ = 142HzI1H)4,92(dJ =

14,2 Hz, 1H),4,79(brs,1H),3,79(s,3H),1,33(s,9H).

Vi du téng hop 10. Téng hop Hop chat 1-80
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Téng hop tert-butyl
2-(4-(4-bromophenoxy)-2-clophenyl)-2-hydroxy-3-(1H-1,2,4-triazol-1-yl)propanoat
(I-80)

37,6 mg tert-butyl 2-(2-clo-4-((4-clobenzyl)oxy)phenyl)-2-oxoaxetat dugc hoa tan
trong 0,5 ml DMF va 11,3 mg triazol natri va 8,9 mg triazol dugc thém vao dung dich va
khudy & 50°C trong 8 gid. Sau khi hoan thanh phan Gmg,etyl axetat dugc thém vao hdn hop
va 16p hitu co dugc rira bang nudc va dung dich mudi bdo hoa va sdy kho bang natri sulfat
khan. Sau khi dung mdi duoc chung cAt, can dugc tinh ché bang sic ky ¢ot (3 g gel silic
oxit, hexan/etyl axetat = 1/3), nh¢o d6 thu duge 36,5 mg hop chét tiéu d& 1a chit rin mau
tring. San luong 12 82,7%.

'HNMR(400 MHz,CDCl3)3: 8,04(s,1H),7,85(s,1H),7,48(d,J =
9.0 Hz2H),7,37(d,J = 88Hzl1H),699dJ = 25HzI1H),690(dJ =
9,0 Hz2H),6,80(dd,] = 8.8,2,5Hz,1H),4,99(d,J] = 143 Hz1H)4,95d,J =

14,3 Hz,1H),4,53(s,1H),1,46(s,9H).
Vi du tdng hop 11. Tong hop Hop chat 1-47

Téng hop 2-(2-clo-4-(4-clophenoxy)phenyl)2-hydroxy-3-(1H-1,2,4-triazol-1-yl)

propanoic axit

135 mg hop chét (I-1) dugc téng hop trong Vi du tong hop 5 dugc hoa tan trong
1 ml metanol va 2 ml dung dich chira nuéc natri hydroxit 2 mol/L dugc thém vao dung dich
va khudy & nhiét do phong trong 6,5 gidr. Sau khi hoan thanh phan tmg, hdn hop dugc diéu
chinh bang axit clohydric 1 mol/L dé co do pH tir 3 dén 4 va duge chiét xuat bang etyl
axetat. Ldp hitu co dugc rira bang dung dich mudi bdo hoa va sdy kho bang natri sulfat
khan. Dung méi dugc chung cat va thu duge 115 mg hop chét tieu d& dudi dang chit rin

mau tring bang cach sdy chan khong.

Téng hop isopropyl
2-(2-clo-4-(4-clophenoxy)phenyl)-2-hydroxy-3-(1H-1,2,4-triazol-1-yl)propanoat (I-47)

49,9 mg
2-(2-clo-4-(4-clophenoxy)phenyl)2-hydroxy-3-(1H-1,2,4-triazol-1-yl)propanoic  axit thu

duge trong doan trudc da duge hoa tan trong 1 ml DMF va 58,7 mg xesi cacbonat duogc

-88-



34953

thém vao dung dich. 26,1 mg 2-iodopropan dugc thém vao hdn hop va con dugc khudy
thém & 50°C trong 2 gid. 17,0 mg 2-iodopropane dugc thém vao hdn hop va dugc khudy
thém & cting nhiét do trong 3,5 gio. Sau khi hoan thanh phan tmg,etyl axetat dugc thém vao
hdn hop va 16p hitu co duge ria bing nude va dung dich mudi bdo hoa va siy kho bang
natri sulfat khan. Sau khi dung moi dugc chung cit, can dugc tinh ché b%mg séc ky cot
(2,5 g gel silic oxit, hexan/etyl axetat = 1/3), nho d6 thu duoc 51,6 mg hop chit tiéu dé 1a

chit rin mau tring. San luong 12 93,4%.

THNMR (400 MHz,CDCl3)3: 8,02(s,1H),7,86(s,1H),7,39(d,J =
8.8 Hz,1H),7,34(d,) = 9,0Hz2H)698(dJ = 2,5Hz1H)696(d] =
9.0 Hz2H),6,80(dd,] = 8.,8,2,5 Hz,1H),5,10(sept] = 6,3 Hz1H),5,01(d,J =

143 Hz,1H),4,94(d,] = 14,3 Hz,1H),4,74(s,1H),1,26(d,J = 6,3 Hz,3H),1,23(d,J
6,3 Hz,3H).

Vi du tdng hop 12. Téng hop Hop chit 1-48

Tong hop xyclopropylmetyl
2-(2-clo-4-(4-clophenoxy)phenyl)-2-hydroxy-3-(1H-1,2,4-triazol-1-yl)propanoat (I-48)

54,5 mg
2-(2-clo-4-(4-clophenoxy)phenyl)2-hydroxy-3-(1H-1,2,4-triazol-1-yl)propanoic  axit
thu duoc trong doan trude da dugc hoa tan trong 1 ml DMF va 68,7 mg xesi cacbonat
duoc thém vao dung dich. 16 pL xyclopropylmetyl bromua dugc thém vao hdn hop va
con duge khudy ¢ 50°C trong 3 gio. 16 pL xyclopropylmetyl bromua dugc thém vao
hdn hop va duge khudy thém & cung nhiét do trong 2 gid. Sau khi hoan thanh phén
ing,etyl axetat dugc thém vao hdn hop va 16p hitu co dugce rira bang nude va dung dich
mudi bao hoa va sdy kho bing natri sulfat khan. Sau khi dung méi dugc chung cét, can
dugc tinh ché bang sic ky cot (3 g gel silic oxit, hexan/etyl axetat = 1/2), nho d6 thu

duoc 38,2 mg hop chit tiéu dé 1a chét rén mau tring. San lugng 1a 61,6%.

THNMR (400 MHz,CDCl5)3: 8,02(s,1H),7,87(s,1H),7.41(d,J = 8,8 Hz,1H),7,34(d,J
= 90Hz2H).698dJ = 2,5Hz1H),696(dJ = 9,0Hz2H)681(dd] =
8.8.2.,5 Hz,1H),5,02(d,] = 143 Hz,1H),4,96(d,] = 14,3 Hz,1H),4,76(s,1H),4,03(d,] =
7.4 Hz,2H),1,17-1,08(m, 1 H),0,58-0,53(m, 1H),0,31-0,24(m, 1 H).
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Vi du tong hop 13. Tbng hop Hop chat I-27
Téng hop 1-(2-clo-4-(3,4-diclophenoxy)phenyl)etan-1-on

1,560 g 2-clo-4-floaxetophenon hoa tan trong 16 ml DMF va 1,615 ¢
3,4-diclophenol va 1,510 g natri triazol dugc thém vao dung dich va khudy & 90°C trong
6 git. Sau khi hoan thanh phan tng, toluen dugc thém vao hdn hop va 16p hitu co duge
rira bang nudc va dung dich mubi bdo hoa va siy kho bang natri sulfat khan. Dung moi
duoc chung cit va can dugce tinh ché bing sic ky cot (60 g gel silic oxit, hexan/etyl
axetat = 10/1), nhd d6 thu duge 1,701 g hop cht tiéu dé la cht 1éng dinh khong mau.
San lugng 1a 62,1%.

Téng hop metyl 2-(2-clo-4-(3,4-diclophenoxy)phenyl)-2-oxoaxetat

1,70 g 1- (2-clo-4- (3,4-diclophenoxy) phenyl) etan-1-on dugc tong hop & doan
trude duge can trong binh ¢d quay chin khong 100 ml va thém 20 ml DMSO dé hoa tan.
4,37 g iot duoc thém vao hdn hop va duge khudy & trong 0,5 gio trong bép gia nhiét
d3u100°C. Sau khi phan tGng két thic, hdn hop duge dé ngudi dén 60°C, thém 5,212 g
kali cacbonat va khudy & 100°C trong 0,5 gio. Hdn hop duoc dé ngudi dén 35°C, thém
1,1 ml iodometan va khudy & 35°C trong 1,5 gio. Sau khi két thiic phan ting, i6t du duoc
lam ngudi bang dung dich chira nuge natri sulfit bdo hoa duge thém vao, va dung dich
két ta duge loc béng xelit. Chét ran dugc loc duge chét béng toluen va thém vao dung
dich truéc d6. Lép hitu co cua dung dich duge tich ra va [6p nude dugce chiét xuit bang
toluen. Céc 16p hiru co duge két hop va rira sach bing nuéc va dung dich mubi bdo hoa.
Lép hitu co dugce sdy kho bang natri sulfat khan va dung méi dugc chung cit. Can dugc
tinh ché bang phwong phép sac ky ¢t (60 g gel silic oxit, hexan/etyl axetat = 10/1), nho
d6 thu duge 1,175 g hop chat tidu dé 1a cht 16ng mau vang nhat. San luong 12 60,6%.

THNMR (400 MHz,CDCl3)8: 7,82(d,J = 8,6 Hz,1H),7,49(d,] = 8,8 Hz,1H),7,22(d.J

= 28HzI1H),7,00d,] = 24HzI1H)697(ddJ = 8,6,2,4Hz1H),6,96(ddJ =
8,8,2,8 Hz,1H),3,96(s,3H).
Téng hop metyl

2-(2-clo-4-(3,4-diclophenoxy)phenyl)-2-hydroxy-3-(1H-1,2,4-triazol-1-yl)propanoat
(I-27)
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0,813 g metyl 2-(2-clo-4-(3,4-diclophenoxy)phenyl)-2-oxoaxetat thu duogc ¢
doan trén dugc hoa tan trong 4,5 ml DMF va 0,548 g trimetylsulfoxoni iot (TMSOI) va
0,247 g mudi natri triazol dugc thém vao dung dich & 0°C va khudy 30 phut trong khi
tré vé nhiét 46 phong. Hon hop duge dat trong binh 50°C va khudy trong 2 gid. Sau khi
hoan thanh phan tmg, dung dich chira nuéc amoni clorua béo hoa duge thém vao hon
hop va duogc chiét xuit bang etyl axetat. Lop hitu co dugce rira bang nudc ba 14n va sau
{6 rira bing dung dich muéi bdo hoa. Sau khi 16p hitu co duge sy kho bang natri sulfat
khan, dung moi dugc chung cét va cin dugc tinh ché bing phuong phap sic ky cot
(15 g gel silic oxit, hexan/etyl axetat = 1/3), vi vy thu dugc 0,242 ghop chét tiéu dé 1a

chét rin mau tring. San luong 1a 24,2%.

IHNMR (400 MHz,CDCL)3: 8,01(s,1H),7,88(s, 1H),7.43(d.J = 8,8 Hz,2H),7,13(d.J
- 28HzIH),7,00dJ = 25Hz1H).689ddJ = 8828HzI1H)683(ddJ =
8.8.2.5 Hz,1H),5,02(d,J = 14,3 Hz,1H) 4,98(s,1H),4,93(d,J = 14,3 Hz,1H).3,80(s,3H).

Vi du tdng hop 14. Téng hop Hop chit I-7
Tbng hop 1-(4-clophenoxy)-3-(triflometoxy)benzen

2,67 g 3-triflometoxyflobenzen dugc hoa tan trong 18 ml NMP va 2,39 ¢
4-cloiodobenzene, 6,55 g xesi cacbonat, 0,205 g ddng iot va 0,401g dimetylglyxin
hydroclorua (DMG) va khudy & 90°C trong 6 gid. Sau khi hoan thanh phéan ng, toluen
duoc thém vao hon hop va 16p hitu co dugce rira bang nudc va dung dich mudi bio hoa
va sdy kho bang natri sulfat khan. Dung mdi dugc chung cAt va cin duoc tinh ché bang
sdc ky cot (75 g gel silic oxit, hexan/etyl axetat = 10/1), nh¢ d6 thu dugc 1,171 g hop

chét tidu d& 1a chit 10ng dinh khéng mau. San lugng 13 40,6%.

'THNMR (400 MHz,CDCl5)8:
7,35-7,28(m,3H),7,00-6,94(m,3H),6,93-6,88(m,1H),6,86-6,84(m,1H).

Téng hop metyl metyl 2-(4-(4-clophenoxy)-2-(triflometoxy)phenyl)-2-oxoaxetat

1,17 g 1-(4-clophenoxy)-3-(triflometoxy)benzen dugc tbng hop & doan trén
duoc can trong binh ¢d quay chan khong 100 ml va dugc hoa tan trong 5,0 ml metylen
clorua. Dung dich dugc lam ngudi dén -20°C va thém 0,523 g nhom clorua vao. Ngoai

ra, hon hop nay duogc lam ngudi dén -40°C va giam bang dung dich thu dugc bang cach
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giam 0,487 g axit clorua metylglyoxalylic trong 5 ml metylen clorua trong 9 phut. Hon
hop dugc gia nhiét trén 1 gio dé duoc -5°C. Sau khi hoan thanh phan Ung, da + axit
clohydric ddm déc dugc thém vao hdn hop va dugc chiét xuét bang etyl axetat. L6p chiét
xuét dugc rira bang nude va dung dich mudi bio hoa va siy kho bang natri sulfat khan.
Dung mdi dugc chung cAt va cin lai duoc hoa tan trong 5,0 ml metylen clorua. Hon hop
dugc l[am ngudi dén -5 °C va thém 0,548 g nhdm clorua vao. Hoén hop duoc giam béng
dung dich, trong d6 0,499 g axit methylglyoxalic clorua dugc hoa tan trong 5 ml
metylen clorua, trong 1 phut. Hon hgp dugce khudy trong 2 gid trong khi dugc gia nhiét
dén nhiét do phong. Sau khi hoan thanh phén tng, d4 + axit clohydric ddm déc dugc
thém vao hon hop va dugc chiét xuit bang etyl axetat. Lop chiét xuét duoc rira bang
nude va dung dich mudi bao hoa va sdy kho bang natri sulfat khan. Dung moéi duoc
chung cét va cin duoc tinh ché bang sic ky cot (30 g gel silic oxit, hexan/etyl axetat =
10/1), nhor d6 thu duge 0,287 g hop chat tiéu dé 14 chat 16ng dinh khong mau. San lugng
1a 22,1%.

THNMR(400 MHz,CDCls)3: 7,94(d,] = 9,3 Hz,1H),7,41(d,J = 8,9 Hz,2H),7,04(d.J
— 8,9 Hz,2H),6,93-6,89(m,2H),3,94(s,3H).

Téng hop metyl 2-(4-(4-clophenoxy)-2-(triflometoxy)phenyl)-2-hydroxy-3-(1H-1,2,4-
triazol-1-yl)propanoat (I-7)

0,259 g metyl 2-(4-(4-clophenoxy)-2-(triflometoxy)phenyl)-2-oxoaxetat thu dugc o
doan truée duge hoa tan trong 1,5 ml DMAc va 0,171 g TMSOI va 0,076 g natri triazol
duoc thém vao dung dich va khuéy & nhiét d6 phong trong 0,5 gio va khqu & nhiét do
50°C trong 2 gid. Sau khi hoan thanh phéan tmg, dung dich chira nuéc amoni clorua béo hoa
duoc thém vao hdn hop va duge chiét xuét bang etyl axetat. Lép hitu co dugc rira bang
nurée ba 14n va sau d6 rira bang dung dich mudi bdo hoa. Sau khi 16p hitu co dugc sdy kho
bang natri sulfat khan, dung mdi dugc chung cAt va cin duoc tinh ché bang phuong phap
sic ky cot (9 g gel silic oxit, hexan/etyl axetat = 1/3), vi vy thu duoc 0,108 g hop chit tiéu

d& 12 chét rin mau tring. San lwong 1a 34,2%.

IHNMR (400 MHz,CDCls)3: 8,06(s,1H),7,88(s,1H),7,45(d,J = 8,8 Hz,1H),7,35(d.J
= 8.9 Hz,2H),6,98(d,J = 8,9 Hz,2H),6,98-6,93(m,1H),6,77(dd,J = 8,8,2,4 Hz,1H),5,01(d,]
= 14,2 Hz,1H),4,76(d,J = 14,2 Hz,1H),4,70(s,1H),3,79(s,3H).
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Vi dy tdng hop 15. Téng hop Hop chét 1-4
Téng hop 1-bromo-4-(4-clophenoxy)-2-Xyanobenzen

Trong mdi trudng nito, 10,494 g 1-bromo-2-xyano-4-flobenzen va 0,337 g
4-clophenol dugc hoa tan trong 4,5 ml NMP va dung dich dugc thém 0,420 g kali
cacbonat ¢ nhiét dd phong, gia nhiét dén 100°C, khudy trong 23 gid, va sau do khudy &
160°C trong 1 gio. Vi vay, phan ing dugc ngung bing cach thém nude, hdn hop duogc
chiét xuét bang etyl axetat, 16p hitu co duge rira bing nude va dung dich mudi bdo hoa
va sau do sdy kho bang natri sulfat khan. Dung mdi dugc chung cAt va 0,845 g dau thd
thu dugc duge tinh ché bang phuong phap sdc ky cot (20 g gel silic oxit, hexan/etyl
axetat = 19/1) dé thu dugc hdn hop chtra hop chét tieu d& 12 san pham chinh 0,656 g

dau khong mau.

'HNMR (400 MHz,CDCl3)8: 7,60(d,J = 8,8 Hz,1H),7,39-7,36(m,2H),7.21(d,] =
2,8 Hz,1H),7,08(dd,J = 8,8,2,8 Hz,1H),6,98-6,95(m,2H).

Téng hop metyl 3-bromo-2-(4-(4-clophenoxy)-2-xyanophenyl)-2-hydroxypropanoat

Trong mdi trudng nito, 3 ml dung dich tetrahydrofuran (THF) cua 0,195 ¢
1-bromo-4-(4-clophenoxy)-2-xyanobenzen thu dugc ¢ doan trude duoc lam lanh dén 0°C,
duoc thém 0,5 ml dung dich THF iPrMgCI-LiCl, gia nhiét dén nhiét dd phong va sau do
khudy trong 20 phut. Tiép theo, dung dich dugc l1am ngudi dén 0°C mot lan, thém dung
dich THF 0,08 ml metyl 3-bromopyruvat, gia nhi€t dén nhiét do phong va khudy trong 1
gio. Sau do, dung dich chira nude axit clohydric 1N duge thém vao hdnhop dé nglmg phan
tng, hon hop duogc chiét xut bang etyl axetat va 16p hitu co dugce ria bang nuéc natri
bicacbonat bdo hoa va dung dich mudi bio hoa va sau d6 dugce sdy kho bang natri sulfat
khan. Dung mdi duge chung cét, 0,243 g nguyén liéu thu dugc tinh ché bang phuong phap
sic ky cot (10,0 g gel silic oxit, hexan/etyl axetat = 9/1), nho d6 thu duge 0,055 g hop chét

tiéu dé 1a ddu c6 mau vang nhat. San lugng 13 21,0%.

'HNMR (400 MHz,CDCL)3: 7,63(brs, 1H),7,50(d,J =
8.4 Hz,1H),7,36-7,34(m,3H),7,26(dd,J = 8,0,2,0 Hz,1H),7,00(d,J = 8,8 Hz,2H),4,12(d,] =
12,0 Hz,1H),3,83(s,3H),3,72(d,] = 11,6 Hz,1H).
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Tdng hop metyl
2-(4-(4-clophenoxy)-2-xyanophenyl)-2-hy droxy-3-(1H-1,2,4-triazol-1-yl)propanoat (I-4)

Trong moi trwdng nito, 0,011 g natri triazole duoc thém vao 2 mL dung dich
DMF 0,039 g bromohydrin, va hdn hop nay dugc gia nhiét dén 40°C va khudy trong 1
gid, sau d6 khudy & 50°C trong 2 gid. Sau khi hén hop duge lam ngudi dén nhiét do
phong, hdn hop nay duge thém 0,004 g natri triazol, gia nhiét dén 50°C va khudy trong
1 gio. Sau do, hdn hop duge thém dung dich chita nuéc amoni clorua bdo hoa dé ngung
phén Ung va duogc chiét xuét bing clorofom va 16p hiru co duge rira bing nuée natri
bicacbonat bdo hoa va dung dich mudi bio hoa va sau d6 dugce sdy kho bang natri
sulfat khan. Dung méi dugc chung cit va 0,052 g nguyén liéu thu duge duge tinh ché
biang phuong phap sic ky cot (6,3 g gel silic oxit, hexan/etyl axetat =1/1—1/4—0/1),
nho d6 thu dugce 0,005 g hop chét tidu d@ 1a chit rén c6 mau vang nhat. San lugng la
10,4%.

'HNMR (400 MHz,CDCl3)3: 8,08(s,1H),7,83(s,1H),7,57(d,J
9.2 Hz,2H),7,36-7,34(m,3H),7,29-7,25(m, 1H),6,98(d,) = 8,8 Hz,1H),5,04(d,J
14.4 Hz,1H),4,78(d,J = 14,4 Hz,1H),3,81(s,3H).

Vi du téng hop 16. Téng hop Hop chit I-122
Téng hop 1-(4-(4-clophenoxy)-2-(triflometyl)phenyl)ethan-1-on

Sau khi 825 mg 4-flo-2-(triflometyl)axetophenon va 7,2 ml DMF da dugc thém
vao va hoa tan trong binh ¢6 quay chan khong 25 ml, hdn hop nay dugc thém 567 mg
4-clophenol va 663 mg kali cacbonat, dugc gia nhiét va khudy trong bép gia nhiét
dAu120 °C. Sau 1,5 gid ké tir khi bit du phan tng, nuéc duge thém vao hdn hop dé
nglrng phan Gng va dugc chiét xuét bang toluen ba lan. Chiét xuét dugc rira bang nudce
ba 1in va sau d6 rira bang dung dich mudi bao hoa mot 1An. Sau khi chiét xuit duoc sdy
kho bang natri sulfat khan, dung moi duge chung ct dé thu dugc 1,33 g hop chét tiéu

dé 1a chat long mau néu.
Téng hop metyl 2-(4-(4-clophenoxy)-2-(triflometyl)phenyl)-2-oxoaxetat

1,32571g  1-(4-(4-clophenoxy)-2-(triflometyl)phenyl)etan-1-on va 16 ml

DMSO duoc thém vao va hoa tan trong binh ¢6 quay chan khong 100 ml, hdn hop nay
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dwoc thém 3,2500 g iot, duge gia nhiét va khudy trong bép gia nhiét dau100°C. Sau 0,5
gidr ké tir khi bat dau phan tmg, dung dich phan ung dugc lam ngudi dén nhiét do phong
va sau d6 thém 3,8714 g kali cacbonat, gia nhiét va khudy trong bép gia nhiét dau &
100°C mot l4n nita. Sau 0,5 gio, dung dich phan Gng dugc lam ngudi dén nhiét do
phong, thém 0,80 mL metyl iot va tiép tuc khudy. Sau 3,5 gi®, hdn hgp dugc gia nhiét
va khudy trong binh nuéc 35 °C. Sau 1 gid, dung dich chira nudc natri sulfit bdo hoa
duoc thém vao hdn hop dé ngimg phan tng, dugce loc, thém nude va dugce chiét xuét
bing toluen ba lan. Chiét xuét duge rira bang nudc ba lan va sau d6 rira bang dung dich
mudi bdo hoa mot 14n. Sau khi chiét xuét duoc séy kho bé’mg natri sulfat khan, dung
mdi duoc chung cat dé thu duoc 1,3677 g san phidm nguyén liéu 16ng mau niu
ketoeste. Bing cach tinh ché bang phuong phap sdc ky cot (50 g gel silic oxit, hexan:
etyl axetat = 9:1), hop chét tidu d2 thu dugc 13 840.2 mg 1a hdn hop 16ng mau cam.

THNMR (400 MHz,CDCL:)3: 7,66(d,J = 8,6 Hz,1H),7,41(d,J = 9,0 Hz,2H),7,34(dJ
= 2.4 Hz,1H),7,14(dd,J = 8,6,2,4 Hz,1H),7,04(d,] = 9,0 Hz,2H),3,94(s,3H).

Téng hop metyl 2-(4-(4-clophenoxy)-2-(triflometyl)phenyl)-2-hydroxy propanoat

840 mg metyl 2-(4-(4-clophenoxy)-2-(triflometyl)phenyl)-2-oxoaxetat va
12,2 mL THF da dugc thém vao binh ba ¢b 50 ml va lam nguoi dén -78 °C trong binh
axeton, hdn hop dugc giam bang véi 3,11 mL metyl magie bromua va tiép tuc khudy.
Sau hai gio ké tir khi hoan thanh viéc giam, hdn hop duogc thém 5 ml axit clohydric 1
N, 16p nuéc duge phén tach va THF cua 16p hitu co duge chung cit. Lop nuée duoc
chiét xuét bang toluen hai lan, két hop véi 16p hitu co duge chung cat THF, rira bang
nuée mot 1an va rira bang dung dich mubi bio hoa mot 1an. Sau khi chiét xuat duge sdy
kho bang natri sulfat khan, dung mdi dugc chung cht dé thu duoc 900 mg san pham
nguyén liéu 1ong mau vang hydroxy este. Bang céch tinh ché bang phuong phép sac ky
cot (30 g gel silic oxit, hexan: etyl axetat = 4:1), hop chét tiéu dé thu duoc 12 689 mg la

hdn hop 16ng mau vang. San lugng 1a 78,5%.

THNMR (400 MHz,CDCl5)3: 7,60(d,J = 8,8 Hz,1H),7,37(d,J = 2,7 Hz,1H),7,34(d.J
= 9,0 Hz,2H),7,09(dd,J = 8,8,2,7 Hz,1H),6,98(d,] =
9,0 Hz,2H),3,74(s,3H),3,66(s, 1H),1,87(s,3H).

Téng hop metyl 2-(4-(4-clophenoxy)-2-(triflometyl)phenyl)acrylat
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651 mg metyl 2-(4-(4-clophenoxy)-2-(triflometyl)phenyl)-2-hydroxypropanoat va
13,0 mL toluen dugc thém vao va hoa tan trong binh ¢6 50 ml, hdn hop nay dugce thém
165 mg tosylat monohydrat va dugc ndi vao bng Dean-Stark da loai nudc va hdi luu. Dung
dich chira nude natri hydro cacbonat bdo hoa dugc thém vao sau 1,5 gio va duogc chiét xut
bang toluen ba 1an. Lop chiét xuét dugc rira bang dung dich mubi bio hoa mot Ian. Sau khi
chiét xudt duoc sdy kho bang natri sulfat khan, dung méi dugc chung cht dé thu dugc
669 mg hdn hop 16ng mau den. Sau khi 8,7 ml toluen dugc thém vao va hoa tan trong binh
¢6 quay chan khéng 50 ml, hdn hgp ndy dugc thém 90 uL axit sulfuric ddm dic va dugc
ndi vao éng Dean-Stark dugc loai nude va hdi luu. Sau 1 gio, dung dich chtra nude natri
hydro cacbonat bdo hoa duoc thém vao hdn hop va duge chiét xuét bang toluen ba lan.
Chiét xuét dugc rira béng dung dich mudi bio hoa mdt 1an. Sau khi chiét xuit duoc séy kho
bang natri sulfat khan, dung mdi dugc chung cAt dé thu duoc 592 mg hdn hop léng mau
den. Bang cach tinh ché bang phuong phap sic ky cot (20 g gel silic oxit, hexan: etyl axetat
=9:1), hop chét tiéu d& thu dugc 1a 689 mg 1a hon hop 1ong mau vang. San lugng 1a 94,4%.

IHNMR(400 MHz,CDCL)s: ~ 7,35(d,J = 8,9 Hz2H)7,28(d] =
2.4 Hz1H),7,22(d,] = 84HzI1H),7,10ddJ] = 8424HzI1H),7,01(dJ =
8.9 Hz,2H),6,60(d,J = 1.1 Hz,1H),5,76(d,J = 1,1 Hz,1H),3,74(s,3H).

Téng hop metyl 2-(4-(4-clophenoxy)-2-(triflometyl)phenyl)oxiran-2-cacboxylat

Sau khi 570,0 mg metyl 2-(4-(4-clophenoxy)-2-(triflometyl)phenyl)acrylat (9)
va 4,0 mL axetonitril dugce thém vao va hoa tan trong binh ¢6 quay chan khong 100 ml,
hdn hop nay duge thém 452 mg hydro peroxit ure va 4,0 mL metanol va khudy. Sau 2
gid, dung dich chira nu6e natri sulfit bdo hoa va axit clohydric 1N dugc thém vao hdn
hop va duge chiét xuét bang toluen ba 1An. Chiét xuit dugc rira bing nudc mot 1an va
sau d6 rira bang dung dich mubi bio hoa mot 1an. Sau khi chiét xudt dugc sdy kho bang
natri sulfat khan, dung mdi dugc chung cat @8 thu duoc 590 mgsan pham nguyén liéu
16ng khdng mau oxiran. Béng cach tinh ché bing phuong phép sdc ky cot (15 g gel silic
oxit, hexan: etyl axetat = 9:1), hop chét tiéu dé thu dugc 12 459,5 mg 1 hdn hop long

khong mau. San lugng 1a 77,2%.

-06-



34953

'HNMR (400 MHz,CDCL:)s: 7,58(d,J = 8,6 Hz,1H),7,36(d,J = 9,0 Hz,2H),7,26(d,J
= 22Hz1H),7,12(ddJ = 8,622 Hz,1H),7,01(d,J = 9,0 Hz,2H),3,74(s,3H).3,64(d,] =
6,2 Hz,1H),3,05(d,J = 6,2 Hz,1H).

Téng hop metyl 2-(4-(4-clophenoxy)-2-(triflometyl)phenyl)-2-hydroxy-3-(1H-1,2,4-
triazol-1-yl)propanoat (I-122)

Sau khi 454,6 mg metyl
2-(4-(4-clophenoxy)-2-(triflometyl)phenyl)oxiran-2-cacboxylat va 1,22ml DMF dugc
thém vao va hoa tan trong binh c¢d quay chan khong 100 ml, hdn hop nay duge thém

26,0 mg natri cacbonat, duogc gia nhiét va khudy trong bép gia nhiét dau60°C.

Sau 2 gio, 22,3 mg triazol natri dugc thém vao hdn hgp va khudy lién tuc. Sau
1,5 gio, 103,5 mg natri cacbonat dugc thém vao hdn hop va khudy lién tuc. Sau 2 gio,
55,8 mg triazol natri dugc thém vao hdn hop va khudy lién tuc. Sau 4 gid, hon hop
duoc chiét xuét bang dung dich chira nuéc amoni clorua bo hoa va toluen ba lan. L6p
chiét xudt dugc rira bang nudc hai 14n va sau d6 rira bang dung dich mudi bdo hoa mot
Jin. Sau khi chiét xut duoc sdy kho bang natri sulfat khan, dung méi duoc chung cét
dé thu dugc 474 mg san pham nguyén liéu 16ng azol khong mau. Biang céch tinh ché
bang phwong phap sdc ky cot (15 g gel silic oxit, hexan: etyl axetat = 1:1—clorofom:
ethyl axetate = 1:1), hop chét tiéu dé (I-122) thu dugc 14 314 mg 1a hdn hop rin mau
tring. San luong 1a 58,2%.

'HNMR (400 MHz,CDCl3)3: 8,11(s,1H),7,89(s,1H),7,62(d.,] =
8.9 Hz,1H),7,38(d,J = 2,7HzI1H),736(dJ = 9,0Hz2H)7,06(ddJ =
8.9.2.7 Hz,1H),6,98(dJ = 9,0 Hz2H),508(d,J = 14,1 HzI1H)4,70(dJ =

14,1 Hz,1H),4,67(s,1H),3,80(s,3H).
Vi du téng hop 17. Téng hop Hop chit 1-228
Téng hop 1-(2-bromo-4-(4-clophenoxy)phenyl)etan-1-on

Sau khi 869 mg 2-bromo-4-floroaxetophenon va 7,2 ml DMF da dugc thém vao
va hoa tan trong binh c6 quay chan khong 25 ml, hén hop nady dugc thém 567 mg
p-clophenol va 665 mg kali cacbonat va gia nhiét va khudy trong bép gia nhiét

ddu120°C. Sau 2,5 gior ké tir khi bét dAu phan tng, nude duge thém vao hdn hop dé
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nging phan ung va dugc chiét xuét bing toluen ba lan. Chiét xuét duoc rira bang nudce
ba 14n va sau d6 rira bang dung dich mudi bio hoa mot 1an. Sau khi chiét xuit duoc siy
kho bang natri sulfat khan, dung méi dugc chung cht dé thu duoc 1,33 g hop chét tiéu

de 1a chat l1ong mau nau.

'HNMR (400 MHz,CDCL)8: 7,55(d,J = 8,6 Hz,1H),7,36(d.J = 8,8 Hz,2H),7,20(d,J
= 2.4 Hz,1H),7,00(d,J = 8,8 Hz,2H),6,94(dd,] = 8,6,2,4 Hz,1H),2,64(s,3H).

Téng hop metyl 2-(2-bromo-4-(4-clophenoxy)phenyl)-2-oxoaxetat (6)

Sau khi 1,33 g 1-(2-bromo-4-(4-clophenoxy)phenyl)etan-1-on va 16 ml DMSO
duoc thém vao va hoa tan trong binh ¢6 quay chan khong 100 ml, hdn hop nay duge
thém 3,25 g iot, dugc gia nhiét va khudy trong bép gia nhiét dau100°C. Sau 0,5 gio ké
tir khi bit dau phan Gng, dung dich phan tmg dugc 1am ngudi dén nhiét 46 phong va sau
do thém 3,87 g kali cacbonat, gia nhiét va khudy. Sau 0,5 gi®, dung dich phan (mg
duoc [am ngudi dén nhiét do phong va sau d6 thém 0,80 mL metyl iot, gia nhiét bang
bép gia nhiét nude35°C va khudy. Sau 1 gid, dung dich chira nude natri sulfit bdo hoa
duoc thém vao hdn hop dé nging phan tng, dugc loc, thém nudce va dugce chiét xut
bing toluen ba l4n. Chiét xuit dugc rira béng nude ba 1an va sau do rira bang dung dich
mubi bdo hoa mot 1an. Sau khi hdn hop duge siy kho bang natri sulfat khan, dung mi
duogc chung cét dé thu dugc 1,49 g san pham nguyén liéu 16ng mau nau ketoeste. Bing
cach tinh ché bang phuong phap sdc ky cot (50 g gel silic oxit, hexan: etyl axetat =
9:1), hop chét tiéu dé thu duoc 1 1.05 g 1 hdn hop 16ng mau cam. San lugng 1a 71,2%.

'HNMR(400 MHz,CDCl3)8:  7,82(d,J = 8,7 Hz1H),7,52(dd,J
8,0,1,6 Hz,1H),7,35(td,J = 7.9,1,6 Hz,1H),7,25(td,] = 7.,9,1,6 Hz,1H),7,16(dd,J
8,0,1,6 Hz,1H),6,92(d,J = 2,4 Hz,1H),6,89(dd,J = 8,7,2,4 Hz,1H),3,95(s,3H).

Téng hop metyl 2-(2-bromo-4-(4-clophenoxy)phenyl)-2-hydroxypropanoat

Sau khi 1,0149 g metyl 2-(2-bromo-4-(4-clophenoxy)phenyl)-2-oxoaxetat va
14,3 mL THF da duogc thém vao binh ba ¢d 50 ml va 1am nguoi dén -78 °C trong binh
axeton, hdn hop duoc giam bing véi 3,64 mL metyl magie bromua va tiép tuc khudy.
Sau hai gio k& tir khi hoan thanh viéc giam, hdn hop dugc thém 5 ml axit clohydric 2N,

16p nuée duge phan tach va THF cta 16p hitu co duge chung cat. Lép nude duoce chiét
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xuit bang toluen hai 1an, két hop v6i 16p hitu co duge chung cit THF, rira biang nuéc
mot 1an va rira béng dung dich mudi bio hoa mot 14n. Sau khi chiét xuét duoc séy kho
béng natri sulfat khan, dung méi duoc chung ct dé thu dugc 1,04 g san phdm nguyén
liéu Idng mau vang hydroxy este. Bing c4ch tinh ché bing phuong phép sic ky cot B35¢g
gel silic oxit, hexan: etyl axetat = 4: 1), hop chét tiéu d& thu duogcla 718,7 mg 1a hon hop
l6ng khong mau. San luong 12 67,9%.

'HNMR(400 MHz,CDCL)3: 7,55(d,J = 8,7 Hz,1H),7,33(d.J = 9.0 Hz,2H),7,19(d,J
= 2,6 Hz,1H),6,97(d,] = 9,0 Hz,2H),6,94(dd,] =
8.7,2,6 Hz,1H).3,79(s,3H),3,70(s, 1 H),1,85(s,3H).

Téng hop metyl 2-(2-br0mo-4-(4-clophenoxy)phenyl)acrylat

Sau khi 701 mg metyl
2-(2-bromo-4-(4-clophenoxy)phenyl)—Z-hydroxypropanoat (8) va 13,6 mL toluen
dugc thém vao va hoa tan trong binh ¢6 quay chin khong50 ml, hdn hop nay duoc thém
174 mg tosylat monohydrat va duge ndi vao éng Dean-Stark da loai nuée va hoi luu.
Dung dich chira nude natri hydro cacbonat bao hoa duge thém vao sau 1,5 gid va duoc
chiét xudt bang toluen ba 1in. Chiét xuit duogc rira bing nuéc mot 1an va sau d6 rira
bing dung dich mubi bao hoa mot 14n. Sau khi chiét xuét dugc sdy kho bing natri
sulfat khan, dung moéi duoc chung ct dé thu dugc 656 mg san phidm nguyén liéu long
mau den este khong bdo hoa. Béng céch tinh ché bing phuong phép séc ky c¢ot (20 g
gel silic oxit, hexan: etyl axetat = 9: 1), hop chét tiéu dé thu dugc la 634 mg 1a hén hop

l6ng mau vang. San lugng [a 94,4%.

'THNMR (400 MHz,CDCl;)s: 7,34(d,J = 9,0 Hz,2H),7,21(d,J =
8,4 Hz,1H),7,19(d,J = 25 Hz,1H),7,00(d,J = 9,0 Hz,2H),6,93(dd,J]
8,4,2,5 Hz,1H),6,51(d,J = 1,3 Hz,1H),5,77(d,J = 1,3 Hz,1H),3,79(s,3H).

Téng hop metyl metyl 2—(2-bromo-4-(4-clophenoxy)phenyl)oxiran—Z-cacboxylat

Sau khi 596,0 mg metyl 2-(2-brom0-4-(4—01ophenoxy)phenyl)acrylat va
3,88 mL axetonitril dugc thém vao va hoa tan trong binh ¢6 quay chan khéng 100 ml,
hén hop nay dugc thém 666 mg kali cacbonat, 441 mg hydro peroxit ure va 3,88 mL

metanol va khudy. Sau 2 810, dung dich chtta nuéc natri sulfit bao hoa va axit clohydric
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2 N duogc thém vao hdn hop va dugc chiét xuét béng toluen ba 14n. Chiét xuit duoc rira
bing nudc mot 1in va sau do rira bang dung dich mudi bio hoa mot 1an. Sau khi chiét
xuét dugc séy kho béng natri sulfat khan, dung moi duoc chung cAt dé thu duogc
465 mgsan pham nguyén liéu long khong mau oxiran. Biang cach tinh ché bang phuong
phép sdc ky cot (15 g gel silic oxit, hexan: etyl axetat =9:1), hop chét tidu dé thu dugc
12 439 mg 12 hdn hop 16ng khong mau. San lugng 1a 70,6%.

THNMR (400 MHz,CDCl3)3: 7,38(d.J = 8,5 Hz,1H),7,34(d.] = 8,8 Hz,2H),7,18(d,J
= 2.4 Hz,1H),6,99(d,J = 8,8 Hz2H),6,94(dd,J = 8,5,2.4 Hz,1H),3,78(s,3H),3,62(d,J] =
6,3 Hz,1H),3,01(d,J = 6,3 Hz,1H).

Tong hop metyl
2-(2-bromo-4-(4-clophenoxy)phenyl)-2-hydroxy-3-(1H-1 ,2,4-triazol-1-yl)propanoat
(I-228)

Sau khi 455 mg metyl 2-(2-bromo-4-(4-clophenoxy)pheny1)0xiran-2-cacboxylat va
1,22 ml DMF dugc thém vao va hoa tan trong binh ¢6 quay chan khong 100 ml, hdn hop
ndy duoc thém 22,3 mg triazol natri, dugc gia nhiét va khudy trong bép gia nhiét dau60 °C.
Sau 1,5 gio, hon hop duoc chiét xuét bang dung dich chira nudc amoni clorua bdo hoa va
toluen ba 1an. Chiét xut duoc rira bing nudc ba 1An va sau do rira bang dung dich mubi bio
hoa mot 1an. Sau khi chiét xut dugc sdy kho bang natri sulfat khan, dung moi duge chung
cht dé thu dugc 474 mg san phim nguyén liéu 16ng azol khong mau. Bing cach tinh ché
bang phuong phap sdc ky cot (12 g gel silic oxit, clorofom: etyl axetat = 1:1), hop chét tiéu
d& (1-228) thu duge 12 292 mg 1a hon hop rdn mau trdng. San luong 12 57,2 %.

THNMR(400 MHz,CDCL)3: 7,97(s,1H),7,88(s, 1H),7,40(d,] = 8,8 Hz,1H),7,34(d,J
- 8OHz2H)7.18(dJ = 25HzIH).696(dJ = 89Hz2H)685(dd] =
8.8.2.5 Hz,1H),5,02(s,2H),4,86(s,1H).3,80(s,3H).

Vi du tdng hop 18. Tdng hop Hop chét 1-334
Tbng hop 1-(4-clophenoxy)-3-flobenzen

Sau khi 674 mg m-flophenol, 954,0 mg p-cloiodobenzen (3) va 6,0 mL NMP
duoc thém vao va hoa tan trong binh ¢6 quay chan khong 25 ml, hén hgp nay dugc

thém 76,5 mg dong iot va 2,61 g xesi cacbonat, dugc gia nhiét va khudy trong bép gia
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nhiét dau160°C. Sau 4,5 gio ké tir khi bat ddu phan tng, dung dich chira nudc amoni
clorua bio hoa duoc thém vao hdn hop dé ngirg phan tng va dugc chiét xuit bang
toluen ba 1an. Chiét xuét dugc rira bing nudc ba 1in va sau d6 rira bang dung dich mubi
bdo hoa mot lan. Sau khi chiét xudt dugc sdy kho bang natri sulfat khan, dung mdi
duoc chung cét dé thu duoc 1,39 g san phém nguyén liéu 16ng diaryl ete mau den.
Bing cach tinh ché bang phuong phép sic ky cot (70 g gel silic oxit, hexan), hop chét
tiéu dé thu dugc 12 355 mg 12 hon hop 1ong khong mau. San lugng 1a 39,8 %.

IINMR(400 MHz,CDCL)3: 7,32(d.J = 9,0 Hz,2H),7,28(d,J = 6,6 Hz,1H),6,97(dJ
= 9.0 Hz2H)6,81(tdd,J = 8,3,2,4.0,8 Hz1H),6,76(dd,] = 83,3 Hz1H),6,69(td,J =
10,1,2,4 Hz,1H).

Téng hop 1-(4-(4-clophenoxy)-2-flophenyl)etan-1-on

Sau khi 111 mg 1-(4-clophenoxy)-3-flobenzen va 0,5 mL diclometan dugc
thém vao va hoa tan trong binh 10 ml, 42 pL axetyl clorura va 80,6 mg nhom clorua
duoc thém vao hdn hop va khudy. Sau 1,5 gio ké tir khi bit dau phan ung, axit
clohydric 2N dugc thém vao hdn hop dé nging phan ng va dugc chiét xuét bing
toluen ba 1an. Thu dugc 129 mg san phim nguyén liéu 1ong khong mau. Bing cich tinh
ché bang phwong phép sdc ky cot (6,5 g gel silic oxit, hexan: etyl axetat = 19:1), hop
chit tiéu dé thu dwoc 12 97,7 mg 14 hdn hop long khong mau. San luong la 86,7%.

IHNMR(400 MHz,CDCL3)5: 7,89(t,J = 8,7 Hz,1H),7.38(d,J = 9,0 Hz,2H),7,03(d.J
= 9.0Hz2H),6,79(ddJ = 8723HzIH)666(dd] = 123,23 Hz1H)2.61(dJ =
5,1 Hz,3H).

Téng hop metyl 2-(4-(4-clophenoxy)-2-flophenyl)-2-oxoaxetat

289 mg 1-(4-(4-clophenoxy)-2-flophenyl)etan-1-on va 4,4 mL DMSO dugc thém
vA0 va hoa tan trong binh cd quay chan khong 50 ml, 888 mg iot duoc thém vao hdn hop
va gia nhiét va khudly trong bép gia nhiét dau100°C. Sau 0,5 gio ké tir khi bét dau phan
tng, dung dich phan tng dugc lam ngudi dén nhiét do phong va sau d6 thém 1,0597 g kali
cacbonat, gia nhiét va khudy trong bép gia nhiét diu & 100°C mot 1an nira. Sau 0,5 gio,
dung dich phan tmg duoc lam ngudi dén nhiét d6 phong va sau d6 thém 218 pL metyl iot,

gia nhiét bing bép gia nhiét nuge35 °C va khudy. Sau 1 gio, dung dich chira nude natri
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sulfit bdo hoa duoc thém vao hdn hop d& ngimg phan tmg, dugc loc, thém nudce va dugce
chiét xuit bang toluen ba 14n. Chiét xut duoc rira bing nude ba lAn va sau d6 rira bing
dung dich mudi bio hoa mot 1an. Sau khi chiét xuit duoc sy kho bang natri sulfat khan,
dung moéi dugc chung cAt dé thu duge 266,7 mg san phim nguyén liéu long mau vang
ketoeste. Bang cach tinh ché bing phuong phap sdc ky cot (13 g gel silic oxit, hexan: etyl
axetat=9:1), hop chét tiéu & thu duoc 14 176,3 mg 12 hdn hop long mau vang. San luong
12 52,3%.

THNMR (400 MHz,CDCl3)3: 7,92(d,J = 8,7 Hz,1H),7,41(d.J = 9,0 Hz,2H),7,04(d,J
=9,0 Hz,2H),6,85(ddd,J = 8,7,2,3,0,6 Hz,1H),6,65(dd,J = 12,1,2,3 Hz,1H),3,95(s,3H).

Téng hop metyl 2-(4-(4-clophenoxy)-2-flophenyl)-2-hydroxypropanoat

176 mg metyl metyl 2-(4-(4-clophenoxy)-2-flophenyl)-2-oxoaxetat va 3,0 mL
THF da duogc thém vao binh ba ¢6 50 ml va lam ngudi dén -78 °C trong binh axeton,
hdn hop duoc giam bang v6i 0,76 mL MeMgBr va tiép tuc khudy. Sau 1,5 gio ké tir khi
hoan tit phan ting giot, axit clohydric 2N dugc nho giot vao hdn hop va dugc chiét xuit
bing etyl axetat ba 1an. Chiét xuét dugc rira bang nude mot ldn va sau d6 rira bang
dung dich mubi bdo hoa mot lAn. Sau khi chiét xudt dugc sdy kho bang natri sulfat
khan, dung mdi dugc chung cAt dé thu duoc 184 mg san pham nguyén liéu 16ng mau
vang hydroxy este. Bing cach tinh ché bang phuong phap sdc ky cot (30 g gel silic
oxit, hexan: etyl axetat = 4:1), hop chét tiéu dé thu duogc 1a 119,4 mg 1a hén hop 16ng
khong mau. San luong la 64,4 %.

'INMR(400 MHz,CDCL)3:  7,47(tJ = 8.8 Hz1H),7,33(d.J
0.0 Hz2H),6,98(d,) = 9,0 Hz2H),6,76(ddd,] = 8,7.2,5,0,9 Hz,1H),6,66(dd.J
12.4.2.5 Hz,1H),3,79(s,3H),3,70(d,J = 1,2 Hz,1H),2,04(s,3H).

Téng hop metyl 2-(4-(4-clophenoxy)-2-flophenyl)acrylat

119 mg metyl 2-(4-(4-clophenoxy)-2-flophenyl)-2-hydroxypropanoat va
2,8 mL toluen dugc thém vao va hoa tan trong binh ¢ quay chan khong50 ml, hdn hop
nay duoc thém 35,4 mg tosylat monohydrat va dugc ndi vao dng Dean-Stark dugc loai
nuée va hdi lvu. Dung dich chtta nude natri hydro cacbonat béo hoa duoc thém vao sau

1,25 gio va duoc chiét xuét bing toluen ba 1An. Chiét xult dugc rira bang nudc mot lan
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va sau d6 rira bang dung dich mubi bio hoa mot 1an. Sau khi chiét xuit dugc sdy khod
bang natri sulfat khan, dung mdi dugc chung cAt dé thu dugc 109,7 mg hop chét tiéu dé

1a chat 16ng mau nau.

IHNMR (400 MHz,CDCls)3: 7,34(d,J = 8,9 Hz,2H),7,23(t.J = 8,4 Hz,1H),7,00(d.J
— 8.0 Hz2H).6,76(ddd,J = 84,2,4,0,7 Hz,1H),6,69(dd,J = 11,1,2,4 Hz,1H),6,49(d.J =
1,1 Hz,1H),5,87(d,J = 1,1 Hz,1H),3,81(s,3H).

Tbng hop metyl 2-(4-(4-clophenoxy)-2-(flophenyl)oxiran-2-cacboxylat

Sau khi 110 mg metyl 2-(4-(4-clophenoxy)-2-(flophenyl)acrylat va 0,92 mL
axetonitril dwoc thém vao va hoa tan trong binh ¢6 quay chan khong 100 ml, hdn hop
nay dugc thém 158 mg kali cacbonat, 104 mg hydro peroxit ure va 0,92 mL metanol
va khuéy. Sau 2 giod, dung dich chtra nudc natri sulfit bdo hoa dugc thém vao hén hop
va duoc chiét xuit bang toluen ba 14n. Chiét xut duoc rira bing nude mot 14n va sau do
rira bang dung dich mudi bio hoa mot 1an. Sau khi chiét xuit duoc sdy kho bang natri
sulfat khan, dung moi dugc chung cit dé thu duoc 124 mg san phém nguyén liéu 16ng
oxiran mau vang. Bang cach tinh ché bang phuong phap sic ky cot (6 g gel silic oxit,
hexan: etyl axetat = 9:1), hop chét tiéu dé thu dugc 12 68,3 mg 12 hdn hop long khong

mau. San lugng 1a 54,4 %.

INMR(400 MHz,CDCL)3: ~ 7.34(tJ =  84HzlH)734dJ =
8.9 Hz2H),6,99(d,] = 8,9 Hz2H).,6,76(ddd,J = 8.4,2,4,0,8 Hz,1H),6,70(dd.J
10,9.2.4 Hz,1H),3,78(s,3H),3,51(d,J = 6,4 Hz,1H),3,05(d,J = 6,4 Hz,1H).

Téng hop metyl
2-(4-(4-clophenoxy)-2-flopheny)-2-hydroxy-3-(1H-1,2,4-triazol-1-yl)propanoat (I-334)

Sau khi 68,3 mg metyl 2-(4-(4-clophenoxy)-2-flophenyl)oxiran-2-cacboxylat
va 0,63 ml DMF dugc thém vao va hoa tan trong binh c6 quay chan khong50 ml, hon
hop nay dugc thém 24,1 mg triazol natri va gia nhiét va khudy trong bép gia nhiét
dius0°C. Sau 1 gio, dung dich chtta nu¢c amoni clorua bdo hoa duge thém vao hon
hop va dugc chiét xuét bang toluen ba l4n. Chiét xuit dugc rira bing nude ba lan va sau
d6 rira bang dung dich mudi bao hoa mot 1an. Sau khi chiét xuit dugc sdy kho bing

natri sulfat khan, dung moi dugc chung cht dé thu dugc 46,9 mgsan pham nguyén liéu
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long khong mau azol. Bing cach tinh ché bang phuong phép sdc ky cot (2,5 g gel silic
oxit, clorofom: etyl axetat = 1:1), hop chét tiéu dé (I-334) thu duoc 1a 25,4 mg la hdn

hop réin mau tring. San lwgng 12 30,6%.

IHNMR(400 MHz,CDCl)3: 8,13(s,1H),7,89(s,1H),7.47(t,] = 8,8 Hz,1H),7,35(d.]
— 8OHz2H),698dJ = 89Hz2H)674(ddJ = 8825HzIH)6,68dd] =
12,7.2.5 Hz1H),5,11(d,J = 14,1 Hz,1H).4,74(d,J = 14,1 Hz,1H),4,61(s,1H),3,82(s,3H).

Vi du tdng hop 19. Téng hop Hop chét I-2
Téng hop 1-(4-clophenoxy)-3-metylbenzen

Sau khi 541 mg m-cresol va 7,5 ml DMF da dugc thém vao va hoa tan trong
binh ¢6 quay chan khong 25 ml, hdn hop nay dugc thém 1,79 g p-cloiodobenzen va
3,26 mg xesi cacbonat va 95,6 mg ddng iot (I), duge gia nhiét va khudy trong bép gia
nhiét dau90 °C. Sau 6 gid ké tir khi bét ddu phan tng dung dich amoni clorua chira
nuée bio hoa duge thém vao hdn hop dé nglmg phan ang va duoc chiét xuét bing
hexan ba lan. Chiét xuét dugc rira bing nudc hai 1in va sau do rira bang dung dich
mubi bio hoa mot 1an. Sau khi chiét xuét dugc sdy kho bang natri sulfat khan, dung
moi duge chung cit dé thu duoc 1,61 g san pham nguyén liéu long diaryl ete mau nau.
Bing cach tinh ché bang phuong phép sdc ky cot (50 g gel silic oxit, hexan), hop chat
tidu d& thu duge 1a 314,4 mg 14 hdn hop 1ong khong mau. San lugng la 28,7%.

IHNMR(400 MHzCDCL)S:  7.28(dJ = 88Hz2H)722(t] =
7.8 Hz, 1H),6,94-6,90(m,3H),6,82-6,78(m,2H),2,33(s,3H).

Téng hop metyl 2-(4-(4-clophenoxy)-2-metylphenyl)-2-oxoaxetat

Sau khi 314 mg 1-(4-clophenoxy)-3-metylbenzen va 1,44 mL diclometan dugc
thém vao va hoa tan trong binh cd quay chan khong50 ml, 158 pL metyl cloglyoxylat
va 231 mg nhdm clorua dugc thém vao hdn hop va khudy. Sau 1 gio ké tir khi bat dau
phan ung, nudc dugc thém vao hdn hop dé ngimg phéan tng va dugc chiét xuét bing
clorofom ba 1an. Thu dugce 436 mg san phdm nguyén liéu long khong mau ketoeste.
Biang cach tinh ché bang phwong phép sdc ky cot (6,5 g gel silic oxit, hexan: etyl axetat
=9:1), thu dugc 323 mg hop chét tidu dé 1a chit 16ng khong mau. San lugng 1a 73,7 %.
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'HNMR (400 MHz,CDCLy)3: 7,88(d,J = 8,0 Hz,1H),7,35(d.J = 8,9 Hz,2H),7,00(d.J
— 8.9 Hz,2H),6,85-6,81(m, 1H),6,64(s, 1H),3,70(s,3H),2,34(s,3H).

Téng hop mety1-2-(4-(4-clophenoxy)-Z-metylphenyl)acrylat

Sau khi 53,7 mg natri hydrua 55 % va 1,8 ml DMSO duoc thém vao binh cd quay
chin khong25 ml va dé ngudi trong binh da, hdn hop nay dugc thém 492 mg
metyltriphenylphosphoni bromua (MTPB), dugc gia nhiét dén nhiét do phong va khudy.
Sau 30 phut, hdn hgp duge nho giot véi dung dich DMSO (0,5 mL) 323 mg metyl
2-(4-(4-clophenoxy)-2-metylphenyl)-2-oxoaxetat va tiép tuc khudy. Sau 1 gid, dung
dich amoni cloruachtra nuéc bao hoa duge thém vao hon hop va duoc chiét xudt béng
toluen ba 14n. Chiét xudt dugc rira bing nudc ba ]an va sau d6 rira bang dung dich mudi
bo hoa mot 1an. Sau khi chiét xuét duoc siy kho bang natri sulfat khan, dung mdi dugc
chung cat dé thu dugce 636 mg san phim nguyén liéu rén mau cam este khong bao hoa.
Bing cach tinh ché bang phuwong phép sdc ky cot (30 g gel silic oxit, hexan: etyl axetat =
9:1), hop chét tidu d& thu dwoc 1a 240 mg 1a hdn hop 16ng khong mau. San luong 1a
74,7%.

'THNMR (400 MHz,CDCls)5b: 7,31-7,20(m,2H),6,89-6,93(m,2H),6,90(d,J =
9,0 Hz,2H),6,68(s,1H),6,30(d,J = 1.4 Hz,1H),5,77(d,J = 1.4 Hz,1H),3,62(s,3H),2,30(s,3H).

Tbng hop metyl 2-(4-(4-clophenoxy)-2-mety1phenyl)oxiran-2-cacboxylat

Sau khi 239,7 mg mety1-2-(4-(4-clophenoxy)-2-metylpheny1)acrylat, 1,98 mL
axetonitril va 1,98 mL metanol dugc thém vao binh 100 ml va dé ngudi trong binh da,
hdn hop nay dugc thém 110 mg kali cacbonat va 232 mg hydro peroxit urea, gia nhiét
dén nhiét do phong va khudy. Sau 22 gio, dung dich chtra nudce natri sulfit bdo hoa
dugc thém vao hdn hop va duogc chiét xudt béng toluen ba 1an. Chiét xuit duoc ria
bang nudc mot 1in va sau d6 rira bang dung dich mudi bdo hoa mot 1an. Sau khi chiét
xudt duge sdy kho bang natri sulfat khan, dung moi dugc chung cit dé thu duoc

179 mg hop chét tieu d 1a chét 1ong mau vang.

Téng hop metyl
2-(4—(4-clophenoxy)-2-mety1pheny1)—2-hydr0xy-3—( 1H-1,2,4-triazol-1-yl)propanoat (I-2)
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Sau khi 179 mg metyl tho
2-(4-(4-clophenoxy)-2-metylphenyl)oxiran-Z-cacboxylat va 2,25 mL DMF duoc thém
va0 va hoa tan trong binh ¢d quay chan khong 100 ml, hdn hop nay dugc thém 38,8 mg
triazol va 51,5 mg triazol natri gia nhiét va khudy trong bép gia nhiét dau50 °C. Sau
2,5 gid, dung dich amoni cloruachira nudce bao hoa duge thém vao hdn hop va duoc
chiét xuit bang toluen ba 1An. Chiét xuét dugc rira bang nude ba ]An va sau do rira bing
dung dich mubi bao hoa mot 1an. Sau khi chiét xult dugc siy khd bang natri sulfat
khan, dung moi dugc chung cAt dé thu duoc 212 mgsan phim nguyén liéu long khong
mau azol. Bang cich tinh ché bing phuong phap sdc ky cot (10 g gel silic oxit,
clorofom: etyl axetat = 1:1), hop chét tiéu dé (I-2) thu duoc 1a 25,4 mg la hdn hop rin
mau tring. Nang suét quy trinh 2 12 23,8%.

THNMR (400 MHz,CDCl3)3:
8.06(s,1H),7,87(s,1H),7,33-7,27(m,3H),6,94-6,88(m,3H),6,66(s, 1H),5,01(d.J =
14,1 Hz,1H),4,85(d,J = 14,1 Hz, 1H),4,42(s, 1H).3,55(s,3H),2,27(s,3H).

<Vi du téng hop 20. Tbng hop Hop chét I-3>
Téng hop 1-(4-clophenoxy)-3-metoxybenzen

Sau khi 621 mg m-metoxyphenolva 7,5 ml DMF da dugce thém vao va hoa tan
trong binh c¢6 quay chan khong 25 ml, hdn hop nay duoc thém 1,7888 g
p-cloiodobenzen va 3,27 g xesi cacbonat va 95,6 mg dong iot (I) dugc gia nhiét va
khudy trong bép gia nhiét dau90°C. Sau 6 gios ké tir khi bét ddu phan tng dung dich
amoni clorua chira nudc bdo hoa dugc thém vao hdn hop dé ngirg phan tng va dugc
chiét xuét bang hexan ba 1an. Chiét xuét dugc rira bang nudc hai 1in va sau do rira bing
dung dich mudi bio hoa mdt 1an. Sau khi chiét xuit dugc siy kho bang natri sulfat
khan, dung moi dugc chung cAt dé thu duoc 1,58 g san phim nguyén liéu long diaryl
ete mau nau. Bang céch tinh ché bang phuong phap sdc ky cot (50 g gel silic oxit,
hexan), hop chit tiéu 8 thu dwoc 12 303 mg 12 hdn hop 16ng khong mau. San luong la
25,8%.

IHNMR(400 MHz,CDCl3)3: 7,29(d,J = 9,0 Hz,2H),7,23(t,J = 8,3 Hz,1H),6,95(d.J
= 9,0 Hz,2H),6,67(ddd,] = 8,3,2,4,0,8 Hz,1H),6,59-6,54(m,2H),3,78(s,3H).
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Téng hop metyl 2-(4-(4-clophenoxy)-2-metylphenyl)-2-oxoaxetat

Sau khi 303 mg 1-(4-clophenoxy)-3-metoxybenzen va 1,29 mL diclometan
duwoc thém vao va hoa tan trong binh ¢ quay chén khong50 ml, 142 pL. metyl
cloglyoxylat va 231 mg nhém clorua dugc thém vao hdn hop va khudy. Sau 1 gio ké tir
khi bt dau phan tmg, nudc duge thém vao hdn hop dé ngimg phén Gng va duoc chiét
xuét bang clorofom ba lan. Thu duoc 424 mg san phim nguyén liéu léng khong mau
ketoeste. Bang céch tinh ché bang phuong phap sdc ky cot (21 g gel silic oxit, hexan:
etyl axetat =7:1), hop chét tidu dé thu duge 12 206 mg 13 hdn hop 16ng khong mau. San
luong 1a 49,8 %.

IHNMR(400 MHz,CDCl)3: 7,98(d.J = 8,9 Hz,1H),7,35(d.J = 9,0 Hz,2H),7,02(d.]
— 9,0 Hz.2H),6,76(dd,J = 8,9,2,3 Hz,1H),6,27(d,J = 2,3 Hz,1H).3,78(s,3H),3,70(s,3H).

Téng hop metyl 2-(4-(4-clophenoxy)-2-metoxyphenyl)acrylat

Sau khi 32,8 mg natri hydrua 55 % va 1,1 ml DMSO dugc thém vao binh 10 ml
va dé ngudi trong binh da, hdn hop nay dugc thém 299 mg MTPB, dugc gia nhiét dén
nhiét d0 phong va khudy. Sau 30 phut, hdn hop dugc nho giot bang dung dich DMSO
(0,3 mL) 206 mg metyl 2-(4-(4-clophenoxy)-2-metoxyphenyl)-2-oxoaxetat va tiép tuc
khudy. Sau 1 gid, dung dich amoni cloruachtra nuéc bao hoa duge thém vao hdn hop
va dugc chiét xuét bang toluen ba 14n. Chiét xuit dugc rira bing nudc ba lan va sau do6
rira bang dung dich mubi bdo hoa mot 1an. Sau khi chiét xuét duogc say kho bing natri
sulfat khan, dung moi dugc chung cht dé thu duoc 411 mgsan phim nguyén liéu rin
mau ndu este khong bado hoa. Biang cach tinh ché bang phuong phap sdc ky cot (20 g
gel silic oxit, hexan: etyl axetat = 7:1), hop chit tiu d thu dugc 12 139 mg 1a hdn hop
16ng khong mau. San lugng 1a 68,1%.

Il

IINMR(400 MHz,CDCL)3: 7,30-7,24(m,3H),6,92(d.J = 9,0 Hz,2H),6,69(dd.J
8525 Hz1H),640dJ = 25Hz1H),628dJ = 1L4HzIH)587(d] =
1.4 Hz,1H),3,75(s,3H),3,62(s,3H).

Tbng hop metyl 2-(4—(4-clophenoxy)—2-metoxypheny1)0xiran—2—cacboxylat
Sau khi 139,4 mg 2-(4-(4-clophenoxy)-2-metoxyphenyl)acrylat, 1,09 mL

axetonitril va 1,09 mL metanol duge thém vao binh ¢d quay chan khong50 ml va dé
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ngudi trong binh da, hdn hop nay duoc thém 60,9 mg kali cacbonat va 128 mg hydro
peroxit urea, gia nhiét dén nhiét do phong va khudy. Sau 22 gio, dung dich chira nuée
natri sulfit bao hoa duoc thém vao hdn hop va duge chiét xuét bing toluen ba lan.
Chiét xuét dugc rira bang nude mot 1in va sau d6 rira bang dung dich mubi bido hoa mot
1An. Sau khi chiét xuét dugc sy kho bing natri sulfat khan, dung moi dugc chung cét

d8 thu dugce 104 mg hop chét tidu d@ 1a chit 16ng mau vang.

Téng hop metyl
2-(4-(4-clophenoxy)-2-metoxyphenyl)-2-hydroxy-3-(1H-1 ,2,4-triazol-1-yl)propanoat (I-3)

Sau khi 104 mg metyl 2-(4-(4-clophenoxy)-2-metylphenyl)oxiran-2-cacboxylat
va 1,24 mL DMF dugc thém vao va hoa tan trong binh ¢ quay chan khong 100 ml, hon
hop nay duge thém 21,5 mg triazol va 28,3 mg triazol natri, dugc gia nhiét va khudy
trong bép gia nhiét dau50 °C. Sau 2,5 giod, dung dich chira nuéc amoni clorua bdo hoa
duoc thém vao hdn hop va duge chiét xuét bang toluen ba 14n. Chiét xuét duge rira bing
nude ba 14n va sau d6 rira bang dung dich mudi bio hoa mdt 1an. Sau khi chiét xuit duoc
sdy kho bang natri sulfat khan, dung méi dugc chung cht dé thu duge 119 mg san phim
nguyén liéu long khong mau azol. Bing céch tinh ché bang phuong phap sdc ky cot
(10 g gel silic oxit, clorofom: etyl axetat = 1:1), hop chét tiéu d& (I-3) thu duoc la
101 mg 1a hop chét long dinh khdng mau. Nang sudt quy trinh 2 12 59,8%.

IHNMR (400 MHz,CDCl5)8: 8,07(s,1H),7,87(s,1H),7,35(d,J =
88 Hz,1H),7,31(dJ = 9,0Hz2H),692(dJ = 9,0Hz2H),6,64(dd] =
8.82.5Hz, 1H),637(d] = 2,5HzI1H)500dJ = 14,1 Hz1H)484dJ =

14,1 Hz,1H),4,40(s,1H),3,71(s,3H),3,56(s,3H).
Vi du téng hop 21. Téng hop Hop chét I-19
Téng hop 1-(2-clo-4-(2-clophenoxy)phenyl)etan-1-on

Sau khi 692 mg 2-clo-4-floroaxetophenon va 7.2 ml DMF da dugc thém vao va
hoa tan trong binh ¢d quay chan khong 25 ml, hdn hop nay dugc thém 568 mg
2-clophenol va 664 mg kali cacbonat va gia nhiét va khudy trong bép gia nhiét
dAu120°C. Sau 1,5 gio ké tir khi bét dau phan tng, nudc duge thém vao hdn hop dé

ngimg phan tng va dugc chiét xuat bang toluen ba lan. Chiét xuat dugc rira bang nu6c
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ba 1in va sau d6 rira bang dung dich mudi bdo hoa mot 1an. Sau khi chiét xuét duoc sdy
kho bing natri sulfat khan, dung moi duge chung cAt dé thu duge 1,1159 g hop chét

tiéu dé 1a chat 1ong mau nau.

'INMR(400 MHz,CDCL)S: ~ 7.65(d,J = 8,7 Hz1H),7,51(dd.J =
8.0.1,6 Hz,1H),7,32(td,] = 7,5,1,6 Hz,1H),7,22(td,] = 7.5,1,6 Hz,1H),7,12(dd.] =
8.0.1,6 Hz,1H),6,93(d,] = 2,4 Hz,1H),6,83(dd,J] = 8,7,2,4 Hz,1H),2,65(s,3H).

Téng hop metyl 2-(2-clo-4-(2-clophenoxy)phenyl)-2-oxoaxetat

Sau khi 1,12 g 1-(2-clo-4-(2-clophenoxy)phenyl)etan-1-on va 16 ml DMSO dugc
thém vao va hoa tan trong binh cd quay chan khong 100 ml, hdn hop nay duge thém
3,25 g iot, duge gia nhiét va khudy trong bép gia nhiét dau 100°C. Sau 0,5 gio ké tir khi
bit diu phan tmg, dung dich phan g dugc lam ngudi dén nhiét 4o phong va sau d6 thém
3,87 g kali cacbonat, gia nhiét va khudy trong bép gia nhiét diu & 100°C mot lan nita. Sau
0,5 gid, dung dich phan ung dugc lam ngudi dén nhiét do phong va sau d6 thém 0,80 mL
metyl iot, gia nhiét bing bép gia nhiét nude 35°C va khudy. Sau 1 gid, dung dich chtra
nude natri sulfit bao hoa duge thém vao hdn hop dé ngimg phan tng, duoc loc, thém nude
va duoc chiét xudt bing toluen ba 14n. Chiét xut dugc rira bang nude ba 14n va sau d6 rira
bang dung dich mubi bio hoa mot 1an. Sau khi chiét xuét duge sdy kho bing natri sulfat
khan, dung méi dugc chung cat dé thu duoc 946 mg san phém nguyén liéu 16ng mau ndu
ketoeste. Bang cach tinh ché bing phuong phap sdc ky cot (45 g gel silic oxit, hexan: etyl
axetat = 9:1), thu duogc 474,9 mg hop chét tiéu d& 1a chét 16ng mau cam. Nang suét quy
trinh 2 12 36,5 %.

'HINMR(400 MHz,CDCL)5:  7,82(d,J = 8,7 Hz,1H),7,52(dd.J
8.0.1,6 Hz,1H),7,35(td,] = 7.9,1,6 Hz,1H),7,25(td,] = 7.9,1,6 Hz,1H),7,16(dd.J
8.0.1,6 Hz,1H),6,92(d,J = 2,4 Hz,1H),6,89(dd,J = 8,7,2,4 Hz,1H),3,95(s,31).

Téng hop metyl 2-(2-clo-4-(2-clophenoxy)phenyl)oxiran-2-cacboxylat

Sau khi 26,9 mg natri hydrua 55 %, 1,0 mL DMSO va 133 mg trimetylsulfoxonium
iot dugc thém vao binh c6 quay chan khong 25 mL va khudy trong binh d4, 1,5 mL dung
dich DMSO metyl 2-(2-clo-4-(2-clophenoxy )phenyl)-2-oxoaxetat duoc thém vao hdn hop

va tiép tuc khudy & nhiét do phong. Sau 1,5 gio, dung dich amoni clorua chtra nude bao hoa
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duoc thém vao hon hop dé ngimg phén tng va hdn hop duge chiét xuét bang toluen ba lan.
Chiét xut duoc rira bang nudc ba 14n va sau do rira bang dung dich mubdi bdo hoa mét 1an.
Sau khi chiét xuit dugc sdy kho bang natri sulfat khan, dung moi dugc chung cét dé thu
duoc 208 mgsan phdm nguyén liéu 16ng oxiran mau néu. Bing cach tinh ché bing phuong
phép séc ky cot (10 g gel silic oxit, hexan: etyl axetat = 9:1), hop cht tiéu d& thu dugc 1a
59,2 mg 14 hén hgp 10ng khong mau. Sén lugng la 34,5%.

IHNMR(400 MHzCDCL)3: ~ 7.49ddJ = 80,16 Hz1H).738(dJ =
85 Hz,1H),7,29(td,) = 7.6,1,5 Hz1H),7,18(td] = 76,16 Hz,1H),7.09(dd,J
8.0,1,5 Hz,1H),6.96(d,] = 2,5 Hz,1H),6,84(dd,J = 8,5,2,5 Hz1H),3,77(s,3H),3,51(d.J
6,4 Hz,1H),3,05(d,J = 6,4 Hz,1H).

Téng hop metyl
2-(2—010-4—(2-clophenoxy)pheny1)-2-hydroxy-3-( 1H-1,2,4-triazol-1-yl)propanoat (I-19)

Sau khi 59,2 mg metyl 2-(2-c10-4-(2-clophenoxy)phenyl)oxiran-2-cacboxy1at
va 0,70 mL DMF dugc thém vao va hoa tan trong binh ¢d quay chan khong 100 ml,
hén hop nay duogc thém 12,8 mg triazol va 16,0 mg triazol natri, dugc gia nhiét va
khudy trong bép gia nhiét diu 50°C. Sau 2 gid, bép gia nhiét dau dugc gia nhiét dén
60°C va tiép tuc khuéy. Sau 1 gi0, dung dich amoni cloruachtra nugc bdo hoa dugc
thém vao hdn hop va duge chiét xuét béng toluen ba 1an. Chiét xuét dugc rua béng
nude mot 1an va sau do rira bang dung dich mudi bio hoa mot 1an. Sau khi chiét xuét
dwoc sdy kho bang natri sulfat khan, dung moi dugc chung cét dé thu duoc 64,3 mg sdn
phim nguyén liéu long khong mau azol. Bing céach tinh ché bang phuwong phap sac ky
cot (3 g gel silic oxit, clorofom: etyl axetat = 1:1), hop chét tiéu dé (I-19) thu dugc 1a

59,0 mg la hén hop rin mau tréng. San luong 12 82,8 %.

THNMR (400 MHz,CDCl3)3: 8.00(s,1H),7,88(s,1H),7,48(dd,J
8,016 Hz1H),7,40(d,] = 88Hz1H)7,29(td] = 8,1,1,7 Hz1H),7,18(td,J
8.0.1,5 Hz,1H),7,07(ddJ = 8,1,1,5 Hz,1H),6,94(d,J] = 2,6 Hz,1H),6,77(dd.J
8.8.2.6 Hz,1H),5,03(d,] = 14,3 Hz,1H),4,92(d,J = 14,3 Hz,1H),4,83(s,1H),3,79(s,3H).

Il

Vi du tdng hop 22. Téng hop Hop chét 1-20

Téng hop 1-(2-clo-4-(3-clophenoxy)phenyl)etan- 1-on
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Sau khi 691 mg 2-clo-4-floroaxetophenon va 7,2 ml DMF da duoc thém vao va
hoa tan trong binh cd6 quay chén khong 25 ml, hén hop nay dugc thém 568 mg
3-clophenol va 665 mg kali cacbonat va gia nhiét va khudy trong bép gia nhiét dau
120°C. Sau 1,5 gio ké tir khi bt ddu phan tmg, nude duge thém vao hdn hop dé ngirng
phan ung va dugc chiét xuit bang toluen ba 1An. Chiét xuit dugc rira bing nude ba lan
va sau do rua béng dung dich mudi bio hoa mot 1an. Sau khi chiét xuét duoc séy kho
bang natri sulfat khan, dung moi dugc chung cht dé thu duogc 1,18 ghop chét tiéu dé 1a

chat 16ng mau néu.

IINMR(400 MHzCDCl)S:  7,65dJ = 86HzIH)733(t] =
8.1 Hz1H).720dddJ = 81221,0Hz1H)7,06(t] = 22 HzIH)7.02(dJ
2.4 Hz, 1H).6.95(ddd,J = 8,1,2,2,1,0 Hz,1H),6,92(dd,J = 8,7.2.4 Hz,1H),2,66(s,3H).

Téng hop metyl 2-(2-clo-4-(3-clophenoxy)phenyl)-2-oxoaxetat

Sau khi 1,18 g 1-(2-clo-4-(3-clophenoxy)phenyl)etan-1-on va 16 ml DMSO dugc
thém vao va hoa tan trong binh c6 quay chén khong 100 ml, hdn hop nay duge thém
3.25 g ot dugc gia nhiét va khudy trong bép gia nhiét dau 100°C. Sau 0,5 gio ké tir khi bat
dAu phan tng, dung dich phan Ging duge 1am ngudi dén nhiét d phong va sau do thém
3,87 g kali cacbonat, gia nhiét va khudy trong bép gia nhiét diu & 100°C mat 1an nita. Sau
0,5 gid, dung dich phan Gmg dugc lam ngudi dén nhiét do phong va sau d6 thém 0,80 mL
metyl iot, gia nhiét bing bép gia nhiét nuge 35°C va khudy. Sau 1 gid, dung dich chira
nudc natri sulfit bdo hoa duge thém vao hdn hop dé ngumg phan tmg, dugc loc, thém nudce
va duoc chiét xuit bang toluen ba 1an. Chiét xuét duoc rira bing nudc ba 1an va sau d6 rtra
bang dung dich mubi bdo hoa mot 1an. Sau khi chiét xuét duoc sdy kho bang natri sulfat
khan, dung mdi dugc chung cit dé thu duoc 1,13 g san pham nguyén liéu 16ng mau néu
ketoeste. Bang cich tinh ché bang phuong phép sdc ky cot (45 g gel silic oxit, hexan: etyl
axetat = 9:1), hop chit tiéu 8 thu duoc 12 427,6 mg 1 hdn hop 16ng mau cam. San luong
1a 32,8 %.

IHINMR(400 MHz,CDCL)3:  7.83(dJ = 8,6HzI1H),7.36(t] =
8,1 Hz,1H),7,24(ddd,] = 8,1,2,0,0,9 Hz,1H),7,11(t,J =
2.0 Hz,1H),7,01-6,95(m,3H),3,96(s,3H).
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Téng hop metyl
2-(3-clo-4-(2-clophenoxy)phenyl)-2-hydroxy-3-(1H- 1,2,4-triazol-1-yl)propanoat (I-20)

Sau khi 261 mg metyl 2-(2-clo-4-(3-clophenoxy)phenyl)-2-oxoaxetat va 1,20 mL
DMAc dugc thém vao va hoa tan trong binh c6 quay chén khong 50 ml, hon hop nay dugc
thém 95,5 mg triazol natri va 212,5 mg trimetylsulfoxoni iot dugc gia nhi€t va khudy trong
bép gia nhiét dau 50°C. Sau 2,5 gio, dung dich amoni clorua chira nuge bao hoa dugc thém
vao hdn hop d& ngimg phén tmg va hdn hgp duge chiét xuét bang toluen ba 1An. Chiét xuét
duoc rira bang nudc mot 14n va sau do rira bang dung dich mudi bio hoa mot lan. Sau khi
chiét xuit duge sdy kho bing natri sulfat khan, dung mdi dugc chung cét @& thu duogc
331 mg san phim nguyén liéu long azol mau cam. Bang cach tinh ché bang phuong phép
sic ky cot (14 g gel silic oxit, clorofom: etyl axetat = 1:1), hop chét tiéu dé (1-20) thu dugc
12 146,9 mg la hop chét 16ng dinh khong mau. San lugng la 44,9 %.

IHNMR(400 MHz,CDCL)3: 8,01(s,1H),7,89(s,1H),7.43(d,J = 8,8 Hz,1H).7,30(t.J
~ 82HzIH)7,16(dddJ = 82.23,09Hz1H),7,03t] = 23HzIH)7.01dJ =
2.5z, 1H).691(dddJ = 82.23.09Hz1H),6,85dd] = 8825 Hz1H)503(dJ =
143 Hz,1H),4,93(d,J = 14,3 Hz,1H),4,85(s,1H),3,80(s,3H).

Vi du tong hop 23. Tong hop Hop chat I-6
Tbng hop 1-clo-2-(4-clophenoxy)benzen

Sau khi 1,20 g p-iodoclobenzen, 965 mL o-clophenol va 10,0 mL DMF duoc
thém vao va hoa tan trong binh cd quay chin khong 25 ml, hon hop nay duge thém
3,26 g xesi cacbonat, 95,7 mg ddng iot (I) va 210 mg N,N-dimetylglyxin hydroclorua,
dugc gia nhiét va khudy trong bép gia nhiét dau 90°C. Sau 1 gio tir khi bét diu phan
ng, bép gia nhiét dau dugc gia nhiét dén 135°C. Sau 5 gio, bép gia nhiét dau tré vé
nhiét dd phong va duoc ria bang nudc qua cot ngén hai 14n. Sau khi hdn hop duge sdy
kho bang natri sulfat khan, dung méi duge chung cAt dé thu dugc 674 mg san pham
nguyén liéu 16ng mau nau diaryl ete. Bing cach tinh ché bang phuong phép sdc ky cot
(20 g gel silic oxit, hexan), hop cht tiéu dé thu dwoc 1a 392,4 mg la hdn hop 16ng

khong mau. San lugng la 32,7 %.
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'HNMR(400 MHzCDCL)S:  747(ddJ = 80,1,6Hz1H).7.28dJ =
0.0 Hz2H),724(td] = 80,1,6 Hz1H).7,12(td] = 7,7,1,5 Hz1H),7,00(dd,J
8.1,1,5 Hz,1H),6,89(d, = 9,0 Hz,2H).

I

Téng hop metyl 2-(3-clo-4-(4-clophenoxy)phenyl)-2-oxoaxetat

Sau khi 392 mg 1-clo-2-(4-clophenoxy)benzen va 1,64 mL diclometan dugc
théem vao va hoa tan trong binh cd quay chan khong 100 ml, 181 pL
metylclogloyoxylat va 266 mg nhom clorua dugc thém vao hdn hop va khudy. Sau 1,5
gidy ké tir khi bt ddu phan ung, axit clohydric 2N dugc thém vao hdn hop dé nging
phan Gng va dugc chiét xuét bang metylen clorua ba 14n. Sau khi hdn hop dugc sdy kho
bang natri sulfat khan, dung mdi dugc chung cAt dé thu duoc 534 mg san phim nguyén
liéu long ketoeste khong mau. Bing cach tinh ché bing phuwong phéap sic ky cot 21 g
gel silic oxit, hexan: etyl axetat = 9:1), hop chét tiéu dé thu duoc 1a 460,8 mg 1a hdn
hop 16ng khong mau. San lugng 1a 86,4%.

THNMR(400 MHz,CDCl3)3:  8,19(d.] 2.1 Hz,1H),7,89(dd,] =
8721 Hz1H)739(dJ = 90Hz2H)7,02(dJ = 90Hz2H)690(dJ =
8,7 Hz,1H),3,98(s,3H).

Téng hop metyl 2-(3-c10-4-(4-clophenoxy)phenyl)oxiran-Z-cacboxylat

Sau khi 461 mg metyl 2-(3-clo-4-(4-clophenoxy)phenyl)-2-oxoaxetat va 2,1 mL
DMAC dugc thém vio va hoa tan trong binh c6 quay chan khong100 ml, 558 mg xesi
cacbonat va 295 mg trimetylsulfoxoni bromua duge thém vao hdn hop va khudy. Sau 2 gio,
hén hop dugc gia nhiét trong bép gia nhiét dau 50°C. Sau 1 gio, dung dich amoni clorua
chira nude bio hoa duoc thém vao hdn hgp dé ngimg phéan Gmg va hdn hop dugce chiét xuét
bang toluen ba J4n. Chiét xuét duoc rira bing nudce ba JAn va sau d6 rra bang dung dich
mubi bio hoa mot 1an. Sau khi chiét xuét duoc sy kho bang natri sulfat khan, dung méi
duge chung cat dé thu duogc 474,7 mg san phim nguyén liéu 16ng mau vang oxiran. Bing
cach tinh ché bang phuong phap sdc ky cot (gel silic oxit, hexan: etyl axetat = 9:1®7: 3),
thu dugc 75,2 mg hop chét tiéu d& 12 hop chat long khong mau. San lwong 1a 15,6%.
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'HNMR(400 MHz,CDCl3)3:  7,64(d,J 2.2 Hz,1H),7,39(dd,] =
8522 Hz,1H),730(dJ = 9,0Hz2H),6,95(dJ = 85HzIH),691(dJ =
9,0 Hz,2H),3,81(s,3H),3,45(d,J = 6,3 Hz,1H),2,96(d,J = 6,3 Hz,1H).

Téng hop metyl
2-(3-clo-4-(2-clophenoxy)phenyl)-2-hydroxy-3-(1H-1 .2 4-triazol-1-yl)propanoat (I-6)

Sau khi 75,2 mg metyl 2-(3-clo-4-(4-clophenoxy)phenyl)oxiran-2-cacboxylat
va 0,70 mL DMF duoc thém vao va hoa tan trong binh ¢d quay chén khong 50 ml, hdn
hop nay dugc thém 15,7 mg triazol va 20,6 mg triazol natri, dugc gia nhiét va khudy
trong bép gia nhiét diu 60°C. Sau 1 gid, dung dich amoni clorua chira nuée béo hoa
dugc thém vao hdn hop va duge chiét xuit béng toluen ba 1an. Chiét xuét duogc rira
bang nudc mot 1in va sau do rira bang dung dich mudi bdo hoa mot 1an. Sau khi chiét
xuit duoc sdy kho bing natri sulfat khan, dung méi dugc chung cit dé thu duoc
65,8 mg san phém nguyén liéu 16ng khong mau azol. Bing cach tinh ché bang phuong
phép sdc ky cot (3 g gel silic oxit, clorofom: etyl axetat = 1:1), hop chét tiéu dé (I-6)
thu duoc 1a 55,2 mg la hgp chét 16ng dinh khong mau. San luong 1a 61,0%.

'HNMR (400 MHz,CDCl3)8: 8,17(s,1H),7,92(s, 1H),7,80(d,J =
23 Hz,1H),7,52(dd,J = 8723 HzI1H),731(dJ = 9,0Hz2H)697(d] =
8.7 Hz,1H).691(d) = 9,0Hz2H),501(dJ = 14,0HzI1H)442(dJ =

14,0 Hz,1H),4,40(s,1H),3,85(s,3H).
Vi du tdng hop 24. Téng hop Hop chat Ila-1
Téng hop 2-bromo-1-clo-4-(4-clophenoxy)benzen

Sau khi 1,05 g 2-bromo-1-flobenzen va 9,0 mL NMP duoc thém vao va hoa tan
trong binh c6 quay chan khong 25 ml, hdn hop nay dugc thém 706 mg 4-clophenol va
829 mg kali cacbonat va gia nhiét va khudy trong bép gia nhiét dau 160°C. Sau 6,5 gio
ké tir khi bat diu phan tmg, nude duge thém vao hdn hop dé ngirng phan tng va dugc
chiét xudt bang toluen ba 1An. Chiét xuit dugc rira bing nudc ba 1An va sau do rira bing
dung dich mubi bdo hoa mot lan. Sau khi chiét xut duoc sdy kho bang natri sulfat

khan, thu dugc 1,93 gsan pham nguyén liéu 16ng aryl bromua mau néu. Bing cach tinh
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ché bing phuong phap sdc ky cot (55 g gel silic oxit, hexan), hop chét tiéu dé thu dugc
12 903 mg 12 hdn hop 16ng khong mau. San lugng la 56,8%.

IHNMR (400 MHz,CDCL)3: 7,39(d,J = 8,8 Hz,1H),7,33(d.J = 9,0 Hz,2H).7,23(d,J
= 2.8 Hz,1H),6,95(d,J = 9,0 Hz,2H),6,89(dd,J = 8,8,2.8 Hz,1H).

Téng hop metyl 2-(2-clo-5-(4-clophenoxy)phenyl)-2-oxoaxetat

Sau khi 897 mg 2-bromo-1-clo-4-(4-clophenoxy)benzen, 402 mg dimetyl oxalat
va 14,1 mL tetrahydrofuran dugc thém vao va hoa tan trong binh cd quay chan khong
25 ml, hdn hop duogc dé ngudi dén -78°C trong binh axetone da kho, thém 1,16 mL
n-butyllithi va khuy. Sau 1 gi ké tir khi bat dau phan tmg, axit clohydric 2N dugc thém
vao hdn hop dé ngimg phén g va dugc chiét xuét bang clorofom ba 1An. Sau khi chiét
xuét dugc séy kho bé‘mg natri sulfat khan, dung moi dugc chung cht dé thu dugc 1,11 g
san pham nguyén liéu 1ong ketoeste khong mau. Bang céch tinh ché biang phuwong phap
sdc ky cot (gel silic oxit, hexan: etyl axetat = 92:8—71:29), thu dugc 625 mg hop chét
tiéu d& 1a hdn hop 16ng khong mau. San luong 1a 68,1 %.

'THNMR (400 MHz,CDCl3)3: 7,40(d.J = 8,8 Hz,1H),7,35(d.J = 8,9 Hz,2H),7,33(d,J
=3,0 Hz,1H),7,15(dd,J = 8,8,3,0 Hz,1H),6,98(d,J = 8,9 Hz,2H),3,96(s,3H).

Téng hop metyl 2-(2-010-5-(4-clophenoxy)phenyl)oxiran-2-cacboxy1at

Sau khi 621 mg metyl 2-(2-clo-5-(4-clophenoxy)phenyl)-2-oxoaxetat va
2,86 mL diclomethan dugc thém vao va hoa tan trong binh ¢d quay chan khong 25 ml,
398 mg trimetylsulfoxoni bromua va 100 mg natri hydrua dugc thém vao hdn hop va
khudy. Sau 1 gi, dung dich chira nuéc amoni clorua bdo hoa dugc thém vao hdn hop
d8 ngirmg phan ting va hén hop duoc chiét xuét bing diclometan ba 1an. Sau khi chiét
xuit duge sdy kho bang natri sulfat khan, dung moi dugc chung cat dé thu dugc
716 mg san pham nguyén liéu 16ng oxiran mau vang. Bing c4ch tinh ché bang phuong
phap sic ky cot (gel silic oxit, hexan: etyl axetat = 97:3—76:24), thu dugc 243 mg hop
chét tiéu dé 1a hdn hop 16ng khong mau. San lugng 1a 37,5%.

'HNMR (400 MHz,CDCl3)3: 7,33(d,J = 8,8 Hz,1H),7,32(d.J = 8,9 Hz,2H),7,09(d,J
=2.9 Hz,1H),6,97-6,92(m,3H),3,78(s,3H),3,61(d,] = 6,3 Hz,1H),2,99(d,] = 6,3 Hz,1H).
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Tong hop metyl
2-(2-clo-5-(4-clophenoxy )phenyl)-2-hydroxy-3-(1H-1 ,2,4-triazol-1-yl)propanoat

Sau khi 223 mg metyl 2-(2-c10-5-(4-clophenoxy)phenyl)oxiran-2—cacboxylat
va 2,63 mL DMF dugc thém vao va hoa tan trong binh ¢ quay chan khong 100 ml,
hdn hop ndy dugc thém 45,7 mg triazol va 60,3 mg triazol natri, dugc gia nhiét va
khudy trong bép gia nhiét dau 60°C. Sau 2 gid, dung dich chira nuéc amoni clorua bdo
hoa dugc thém vao hdn hop va duge chiét xut bang toluen ba 1in. Chiét xuat duoc rira
bing nudc ba lin va sau d6 rira bang dung dich mubi bio hoa mot 1an. Sau khi chiét
xuit duge sdy kho bang natri sulfat khan, dung moi dugc chung cht dé thu dugc
267 mg san pham nguyén liéu 16ng azol khong mau. Bing cach tinh ché bang phuong
phép sic ky cot (8 g gel silic oxit, clorofom: etyl axetat = 1:1), hop chét tiéu dé (II-1)

thu dugc 1 205 mg 1a hdn hop rin mau tring. San lugng 1a 76,3%.

THNMR (400 MHz,CDCL)3: 7,92(s,1H),7,86(s,1H),7,32(d,J = 8,6 Hz,1H),7.30(d.J
- 89Hz2H)7,07(d] = 29HzIH).688ddJ = 8629HzIH)6,80d] =
8.9 Hz2H),4,99(s, 1 H),4,98(s, 1H),4,94(s,1H),3,80(s,3H).

Vi du tbng hop 25. Tbng hop Hop chét 1-26
Téng hop metyl 2-(2-clo-4-(4-flophenoxy)phenyl)-2-oxoaxetat

Sau khi 0,54 2-clo-4-floroaxetophenon va 7,2 ml DMF loai nude thém vao va hoa
tan trong binh ¢d quay chan khong 25 ml, hdn hop nay duge thém 0,448 g p-flophenol (1)
va 0,663 g kali cacbonat va hoat chit va khudy trong bép gia nhiét dau 120°C. Sau 1,5 gio
ké tir khi bat diu phan tng, nudc dugce thém vao hdn hop dé nglmg phén tmg va dugc
chiét xut bang toluen ba 1an. Lop chiét xut dugc rira bang nuée hai lan va sau d6 rua
bang dung dich mudi bdo hoa mot 1an. Sau khi chiét xuit duoc sy kho bang natri sulfat
khan, dung mdi dugc chung cét @& thu duoc san pham nguyén liéu than diaryl ete. Sau khi
than diaryl ete va 16 ml DMSO d loai nuéc duge thém vao va hoa tan trong binh c6 quay
chan khong 100 ml, hdon hop nay duoc thém 3,25 g iot, duoc gia nhiét va khudy trong bép
gia nhiét ddu100°C. Sau 0,5 gidr ké tir khi bét dau phan tmg, dung dich phan tmg dugc lam
nguoi dén nhiét do phong va sau do thém 3,87 g kali cacbonat, hoat chit va khudy trong
bép gia nhiét diu & 100°C mot 14n nira. Sau 0,5 gid, dung dich phan Gng dugc lam ngudi

dén nhiét d6 phong va sau d6 thém 0,80 mL metyl iot, gia nhiét bang bép gia nhiét nudce
-116-



34953

35 °C va khudy. Sau 0,5 gid, dung dich chira nuréc natri sulfit bdo hoa dugce thém vao hon
hop dé ngimg phan tmg, dugc loc, thém nude va duge chiét xut bang toluen ba 1An. Chiét
xuét duge ria béng nuéc ba 1an va sau do ria béng dung dich mudi bao hoa mot lan. Sau
khi chiét xuét dugc sdy kho bang natri sulfat khan, dung mdi duge chung cét dé thu dugc
1,14 g san phim nguyén liéu 16ng thén ketoeste mau ndu (4). Bing cach tinh ché biang
phuong phap sic ky cot (50 g gel silic oxit, hexan: etyl axetat = 9:1), hop chét tiéu dé thu
duoc 12 0,506 g 14 hdn hop 16ng mau vang. Néang sudt quy trinh 2 12 41%.

'HNMR (400 MHz,CDCl;)3: 7,81(d,J =
8.9 Hz,1H),7,16-7,04(m,4H),6,95-6,91(m,2H),3,95(s,3H).

Tong hop metyl
2-(2-clo-4-(4-flophenoxy )phenyl)-2-hydroxy-3-(1H-1,2,4-triazol- 1-yl)propanoat (I-26)

Trong moi truong argon, 0,506 g metyl
2-(2-clo-4-(4-flophenoxy)phenyl)-2-oxoaxetat va 3,0 mL DMACG3a loai nudc dugc
thém vio va hoa tan trong binh ¢d quay chan khong 50 ml, 0,189 g t-BuONa va
0,302 mg trimetylsulfoxoni bromua dugc thém vao hdn hop va khudy & nhiét 46 phong.
Sau 0,5 gio, dung dich chtra nuéc amoni clorua bdo hoa dugc thém vao hdn hop dé
ngimg phan ting va hdn hop duoc chiét xut bang toluen ba lAn. Chiét xuit dugc rira
bing nudc ba 1an va sau do rira bing dung dich mubi bio hoa mot 1an. Sau khi chiét xudt
duoc séy kho béng natri sulfat khan, dung moi dugc chung cht dé thu duoc 0,239 g san
phim nguyén liéu 16ng mau vang. Bing cach tinh ché bang phuong phép sdc ky cot
(10 g gel silic oxit xica, hexan: etyl axetat = 9:1), hop chét tiéu dé thu dwoc 120,054 g la
hon hop 16ng khong mau. 0,47 mL DMF da loai nude duge thém vao hdn hop va hoa tan
trong binh ¢ quay chén khong50 ml, hdn hop nay duoc thém 0,011 g triazol va 0,015 g
natri triazol, dugc gia nhi€t va khudy trong bép gia nhiét dau 60 °C. Sau 2,0 gid, dung
dich chira nu6e natri hydro cacbonat bdo hoa dugc thém vao hdn hop va duogc chiét xut
bang toluen ba lan. Hon hop dugc rira bing nudc ba 1an va sau do ria bang dung dich
mudi bio hoa mot 1an. Sau khi chiét xuét duoc sdy kho bang natri sulfat khan, dung moi
duoc chung cit dé thu dugc 0,077 g san phim nguyén liéu 1ong than azol khong mau.
Bing cach tinh ché bing phwong phap sic ky cot (10 g gel silic oxit, clorofom: etyl
axetat = 1:1), hop chét tiéu dé (I-26) thu dugc 12 0,022 g 1a hdn hop 1éng mau trang.
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ITHNMR(400 MHz,CDCl5)3: 8,00(s,1H),7,88(s,1H),7,38(d,J = 8,8 Hz,1H),7,08(t.J
= 92Hz2H)7,00(ddJ = 924,5Hz2H)694(dJ = 25HzIH)6,78(dd] =
8.8.2,5 Hz,1H),5,02(d,J = 14,3 Hz,1H),4,93(d,J = 14,3 Hz,1H),4,87(s,1H),3,78(s,3H).

Vi du tdng hop 26. Tbng hop Hop chét I-25
Téng hop 1-(4-(4-bromophenoxy)-2-clophenyl)etan-1-on

Sau khi 691 mg 2-clo-4-floroaxetophenon va 7,2 ml DMF d loai nuGc duge thém
vao va hoa tan trong binh c6 quay chan khong 25 ml, hdn hop nay duge thém 767 mg
p-bromophenol va 666 mg kali cacbonat, dugc gia nhi€t va khudy trong bép gia nhiét dau
120°C. Sau 1,5 giv k& tir khi bét ddu phan tmg, 10 mL nuéc duge thém vao hdn hop dé
ngung phan tmg va duoc chiét xuét bang toluen. Lép hitu co dugc rira riéng bang nudc va
dung dich mubi bdo hoa va sdy kho bang natri sulfat khan. Dung méi dugc chung ct dé thu

duge 1,330 mg hop chét tiéu d2 1a san phdm nguyén lidu 16ng mau nu.

'HNMR (400 MHz,CDCL)3: 7,65(d,] = 8,6 Hz,1H),7,52(d,J = 8,9 Hz,2H),6,99(d.J
= 2.4 Hz,1H),6,95(d,J = 8,9 Hz,2H),6,90(dd,] = 8,6,2,4 Hz,1H),2,65(s,3H).

Téng hop metyl 2-(4-(4-bromophenoxy)-2-clophenyl)-2-oxoaxetat

1,330 mg 1-(4-(4-bromophenoxy)-2-clophenyl)etan-1-on va 16 mL. DMSO da
loai nuéc dugc thém vio va hoa tan trong binh ¢6 quay chan khong 100 ml, 1,657 mg
iot dugce thém vao hdon hop, duge gia nhiét va khuéy trong bép gia nhiét dau 100°C.
Sau 0,5 gio ké tir khi bt dau phan tng, dung dich phan tng dugc 1am ngudi dén nhiét
d6 phong va sau do6 thém 3,870 mg kali cacbonat, hoat chét va khudy trong bép gia
nhiét dau & 100°C mot 14n nira. Sau 0,5 gid, dung dich phan tng duoc lam ngudi dén
nhiét do phong va sau d6 thém 0,80 mL metyl iot, gia nhiét bf?mg bép gia nhiét nudc
35°C va khudy. Sau 47 phut, dung dich phan tng dugc thém 10 mL dung dich chira
nudce natri sulfit bdo hoa, nglrng phan tng, duoc loc, chiét xuét bang toluen. Lép hitu
co duogce rira riéng bang nude va dung dich mudi bdo hoa va sdy kho bang natri sulfat
khan. Dung moi dugc chung cit dé thu 1,24 g san pham nguyén liéu 16ng ketoeste mau
ndu. Bing céch tinh ché bing phuong phép sdc ky cot (50 g gel silic oxit, hexan: etyl
axetat = 9:1), hop chét tiéu dé thu dugc 1a 700,9 mg 1a hdn hop 1éng mau vang. Nang
sudt quy trinh 2 13 48,0%.
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IHNMR(400 MHz,CDCL)S: ~ 7,81(dJ = 8,5Hz1H),7,55(d.J
8,9 Hz,2H),7,01-6,93(m,4H),3,95(s,3H).

Téng hop metyl 2-(4-(4-bromophenoxy)-2-clophenyl)oxiran-2-cacboxylat va tert-butyl
2-(4-(4-bromophenoxy)-2-clophenyl)oxiran-2-cacboxylat

20mL  dung dich DMAc di loai nuéc 7009mg  metyl
2-(4-(4-bromophenoxy)-2-clophenyl)-2-oxoaxetat dugc thém vao binh 25 mL, va khudy &
0°C trong mdi trudng argon. Hon hop duoc thém 507,6 mg trimetylsulfoxoni iot va
218,8 mg STB 1an luot va dugc khudy. Sau 12 phit, hon hop dugc thém 10 mL dung dich
chira nudc amoni clorua bdo hoa dé ngimg phan tmg. Lép hitu co dugce chiét xut bing
toluen, dugc rira riéng bang dung dich chira nuge amoni clorua bao hoa, nude va dung dich
mudi bdo hoa va sdy kho bang natri sulfat. Dung mdi dugc chung cat dé thu 691,0 mg san
phdm nguyén liéu 1éng oxiran mau nau. Béng céch tinh ché bang phuong phap sidc ky cot
(30 g gel silic oxit xica, hexan: etyl axetat = 5:1), thu dwoc 129,4 mg hop chét tiéu dé metyl
2-(4-(4-bromophenoxy)-2-clophenyl)oxiran-2-cacboxylat 1a hop chét 1ong khong mau.
San lwong 1a  17,8%. Ngoai ra, thu dugc 42,3mg tert-butyl
2-(4-(4-bromophenoxy)-2-clophenyl)oxiran-2-cacboxylat bang phén sb khac. San lugng 12
5,2 %.

Metyl 2-(4-(4-bromophenoxy)-2-clophenyl)oxiran-2-cacboxylat

'HNMR (400 MHz,CDCl3)3: 7,49(d,] = 9,0 Hz,2H),7,40(d.J = 8,5 Hz,1H),7,00(d.J
= 24Hz1H),694(dJ = 9,0 Hz2H),6,89(dd,J = 8,52,4 Hz,1H).3,78(s,3H),3,59(d.J
6,3 Hz,1H),3,02(d,J = 6,3 Hz,1H).

Il

tert-butyl 2-(4-(4-bromophenoxy)-2-clophenyl)oxiran-2-cacboxylat

IHNMR(400 MHz,CDCL3)s:  7,50(d,] = 9,0 Hz,2H),7,39(d,]
8.5Hz1H),7,01(d,J = 24HzI1H),694dJ = 9,0 Hz2H),6,89(dd,]
8.5.2.4 Hz,1H),3,52(d,J = 6,3 Hz,1H),2,95(d,] = 6,3 Hz,1H),1,44(s,9H).

Il

Tdong hop metyl
2-(2-clo-4-(4-bromophenoxy)phenyl)-2-hydroxy-3-(1H-1,2,4-triazol-1-yl)propanoat
(I-25)
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Sau khi 129,4 mg metyl
2-(4-(4-bromophenoxy)-2-clophenyl)oxiran-2-cacboxylat va 1,3 mL DMF da loai
nude duoc thém vao va hoa tan trong binh ¢d quay chan khong 25 ml, hdn hop nay
duoc thém 23,5 mg triazol va 31,2 mg mudi triazol natri, dugc gia nhiét va khuéy trong
bép gia nhiét ddu 60°C. Sau 2 gio, 10 mL dung dich chira nuéc amoni clorua bdo hoa
dugc thém vao hdn hgp va duoc chiét xuét bing toluen. Lép hitu co duge rira riéng
bang nuéc va dung dich mubi bdo hoa va siy kho bang natri sulfat khan. Dung mdi
dugc chung cat dé thu 114,6 mg san pham nguyén liéu 16ng azol khong mau. Bing
cach tinh ché bang phuong phép sdc ky cot (5 g gel silic oxit, clorofom: hexan: etyl
axetat = 1:1), thu duoc 82,2 mg hop chét tieu d 1a chét 1ong khong mau. Chét ran thu
duoc dugc hoa tan lai trong 1,0 ml toluen 80°C va duge két tinh lai & nhiét do phong,
va tinh thé thu duoc dugc ria béng toluen 0°C. Sau do, thuc hién séy dé thu dugc hop

chét tiéu d& (1-25) 1a 60,1 mg tinh thé khong mau.

'HNMR (400 MHz,CDCl3)3: 8,00(s,1H),7,88(s,1H),7,49(d,J =
8.9 Hz2H)7,41(dJ = 88HzIH)698dJ = 25HzIH).691dJ =
8.9 Hz2H).6,.82(dd,] = 882,5Hz1H)502(dJ = 143 HzlH)494(d] =

14,3 Hz,1H),4,87(s,1H),3,80(s,3H).
Vi du tdng hop 27. Tong hop Hop chét 1-28
Téng hop 1-(2-clo-4-(3,4-diflophenoxy)phenyl)ethn-1-on

1,35 g 2-clo-4-floaxetophenon hoa tan trong 10 ml DMF va 1,13 g
3,4-diflophenol va 1,31 g kali cacbonat duge thém vao hdn hop va khudy & 90°C trong
6 gio. Sau khi hoan thanh phan g, toluen dugc thém vao hon hop va 16p hitu co duge
rira bang nudc va dung dich mudi bdo hoa va siy kho bang natri sulfat khan. Dung moi
duoc chung cit va cin duge tinh ché bang phuong phép sdc ky cot (60 g gel silic oxit,
hexan/etyl axetat = 10/1), nho d6 thu duge 1,528 g hop chét tiéu d@ 1a chat 16ng dinh

khong mau. San lugng 1a 69,0%.

IHNMR (400 MHzCDCL)3: 7,65(d,] = 8,8 Hz,1H),7,24-7,16(m,1H),6,99(d,J =
2.4 Hz,1H),6,94-6,88(m, 111),6,90(dd.] = 8,8,2,4 Hz,1H),6,83-6,78(m,1H),2,65(s,3H).

Téng hop metyl 2-(2-clo-4-(3,4-diflophenoxy))phenyl)-2-oxoaxetat
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1,453 g 1- (2-clo-4- (3,4-diflophenoxy) phenyl) etan-1-on dugc tbng hop & doan
tru6e duoc can trong binh ¢6 quay chan khong 100 ml va thém 20 ml DMSO dé hoa tan.
4,19 g iot dugc thém vao hdn hop va duge khudy & trong 0,5 gio trong bép gia nhiét dau
100°C. Sau khi phan tng két thic, hdn hop duge dé ngudi dén 60°C, thém 4,967 g kali
cacbonat va khudy & 100°C trong 0,5 gio. Hon hop duge dé ngudi dén 35°C, thém 1,05
mliodometan va khudy & 35°C trong 1,5 gio. Sau khi két thic phan (mg, i6t du dugc lam
nguoi béng dung dich chira nude natri sulfit bdo hoa dugc thém vao, va dung dich Kkéttua
duoc loc bé“mg xelit. Chét rén duoc loc duge chét bé‘mg toluen va thém vao dung dich
trude do. Lop hitu co cua dung dich duge tach ra va 16p nude dugc chiét xuét bing
toluen. Céc 16p hitu co dugc két hop va rira sach béng nudc va dung dich mubi bio hoa.
Lép hitu co duoc sdy kho bing natri sulfat khan va dung moi duoc chung cat. Cin dugce
tinh ché bing phuong phap séc ky cot (30 g gel silic oxit, hexan/etyl axetat = 10/1), nho
d6 thu duoc 0,962 g hop chat tiéu d& 1 chét ran khong mau. San luong 1a 57,3%.

'HNMR (400 MHz,CDCL3)3: 7,82(d,J =
8.8 Hz, 1H),7,27-7,19(m, 111).6,99-6,93(m,3H),6,87-6,82(m, 1H),3,96(s,3H).

Tong hop metyl
2-(2-clo-4-(3 ,A-diflophenoxy)pheny1)-2-hydroxy-3-(1H-1 ,2,4-triazol-1-yl)propanoat
(I-28)

0,610 g metyl 2-(2-clo-4-(3,4-diflophenoxy)phenyl)-2-oxoacetat thu dugc ¢
doan trén dugc hoa tan trong 3,5 ml DMF va 0,355 g TMSOB va 0,207 g natri triazol
duoc thém vao dung dich ¢ -20°C va khudy 1 phut trong khi trd vé nhiét @6 phong. Hon
hop dugc dat trong binh 50°C va khudy trong 2 gio. Sau khi hoan thanh phan Ung,
dung dich chira nuéc amoni clorua bao hoa dugc thém vao hén hop va dugc chiét xuét
bang etyl axetat. Lop hitu co dugc rira bing nudc ba 1in va sau d6 rira bang dung dich
mudi bdo hoa. Sau khi 16p hitu co duge sdy kho bang natri sulfat khan, dung méi dugc
chung cit va can duoc tinh ché bang phuong phap sdc ky cot (15 g gel silic oxit,
hexan/etyl axetat = 1/3), vi vy thu dugc 0,180 ghop chét tiéu dé 1a chit rén mau trang.
San luong la 24,4%.

'HINMR (400 MHz,CDCL3)3: 8,00(s, 1H),7,88(s,1H),7.43(d.J = 8,8 Hz,1H),7,17(dt,J
— 97.9.0 Hz,1H),6,97(d,J = 2,5 Hz,1H),6,87(ddd,J = 10,8,6,6,2,9 Hz,1H),6,81(dd,J =
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I

8.8.2.5 Hz,1H),6,74-6,79(m, 1H),5,02(d,J
14,3 Hz,1H),4,89(s, 1H),3,80(s,3H).

14,3 Hz,1H),4,94(d,J =

Vi du téng hop 28. Téng hop Hop chat I-76
Téng hop 1-bromo-2-chloro-4-((4-chlorobenzyl)oxy)benzen

1,156 g4-bromo-3-clophenol hoa tan trong 10 ml DMF, va 0924¢g
4-metoxyphenolp-clobenzylclorua va 0,937 g kali cacbonat duogc thém vao dung dich
va khudy & 80 °C trong 1 gid. Sau khi hoan thanh phan tng, toluen duoc thém vao hdn
hop va 16p hitu co dugc ria bang nuéc va dung dich mudi bdo hoa va siy khod bang
natri sulfat khan. Dung moi dugc chung ct dé thu duge 1,808 g hop chit tiéu dé 12 san

phdm nguyén liéu 1ong dinh mau vang nhat. San luong 14 97,7 %.

'HNMR (400 MHz,CDCL)S: 7,47(d,J = 8,9 Hz,1H),7,36(d.J = 8,6 Hz,2H),7,32(d.J
— 8.6 Hz.2H),7,06(d.J = 2,9 Hz,1H).6,73(dd,J = 8,9,2,4 Hz).4,98(s,2H).

Téng hop metyl 2-(2-clo-4-((4-clobenzyl)oxy)phenyl)-2-oxoaxetat

1,000 g 1-bromo-2-clo-4-((4-clobenzyl)oxy)benzen duoc tong hop & doan trén
dugc cin trong binh co bdn c¢d 25 ml va dugc hoa tan trong 6,0 ml THF. Dung dich
dugc lam ngudi dén nhiét do bén trong -70°C dugc nho giot béng 1,25 ml dung dich
2,67 M/n-butyllithi/hexan trong 4 phut. Sau khi hdn hop duoc khudy & cung nhiét do
trong 30 phut, hdn hgp nay dugc nho giot bing dung dich trong d6 0,427 g dimetyl
oxalat trong 3 phut va khudy trong 0,75 gid. Sau khi hoan thanh phan Ung, axit
clohydric ddm dédc dugc thém vao hon hop va dugce chiét xuét bang etyl axetat. LGp
chiét xuét dugc rira bang nudc va dung dich mubi bio hoa va sdy kho bang natri sulfat
khan. Dung mdi dugc chung cht va cin duoc tinh ché bang phuwong phap séc ky cot
(30 g gel silic oxit, hexan/etyl axetat = 7/1), nho' d6 thu duoc 0,635 g hop chét tiéu de
1a chit 16ng dinh khong mau. San lugng la 62,2%.

'HINMR (400 MHz,CDCL)3: 7,82(d,J = 8.8 Hz,1H),7,38(d,J = 8,6 Hz,2H),7.34(d.J
— 8.6 Hz.2H),7,02(d,J = 2,4 Hz,1H),6,95(dd,J = 8,8,2,4 Hz,1H).5,10(s,2H),3,95(s,3H).
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Tdong hop metyl
2-(2-clo-4-((4-clobenzyl)oxy)phenyl)-2-hydroxy-3-(1H-1 ,2,4-triazol-1-yl)propanoat
(I-76)

0,604 g metyl 2-(2-clo-4-((4-clobenzyl)oxy)phenyl)-2-oxoaxetat thu dugc & doan
trude duge hoa tan trong 3,5 ml DMAc va 0,336 g TMSOB va 0,195 g natri triazol duoc
thém vao dung dich va khudy & nhiét do phong trong 0,5 gio va khudy & nhiét do 50°C
trong 2 gid. Sau khi hoan thanh phéan tmg, dung dich chira nude amoni clorua bdo hoa duoc
thém vao hdn hop va duge chiét xuét bang etyl axetat. Lop hitu co dugc rira bang nudc ba
14n va sau d6 rira bang dung dich mubi bdo hoa. Sau khi 16p hiru co dugce sy kho bang natri
sulfat khan, dung moi dugc chung cét vi cin duoc tinh ché bang phuong phép sdc ky cot
(15 g gel silic oxit, hexan/etyl axetat = 1/4), vi v@y thu dugc 0,192 ghop chét tiéu dé 1a chat

rén mau tring. San luong 12 25,5 %.

IHNMR (400 MHz,CDCL)3:  7,97(s,1H),7,86(s, 1H),7,38-7,31(m,5H),6,98(d.J
2.6 Hz1H),6,77(ddJ = 8,82,5 Hz1H).4,99(dJ = 14,2 Hz,1H),4,98(s2H).4,93(d.] =
14,2 Hz,1H),4,85(s,1H),3,78(s,3H).

Vi dy téng hop 29. Tbng hop Hop chét ITlc-1
Téng hop 1-(2-clo-4-(naphtalen-2-yloxy)phenyl)etan-1-on

1,23 g 2-clo-4-floaxetophenon hoa tan trong 11 ml DMF va 1,12 g 2-naphtol va
1,18 g kali cacbonat dugc thém vao dung dich va khudy & 90°C trong 4 gid. Sau khi
hoan thanh phéan tng, toluen dugc thém vao hdn hop va 16p hitu co dugc rira bang nudc
va dung dich mudi bao hoa va sdy kho bang natri sulfat khan. Dung moi duge chung
cit va cin duoc tinh ché bing phuong phap sic ky cot (40 g gel silic oxit, hexan/etyl
axetat = 10/1), nhor 6 thu dwgce 0,968 g hop chit tidu dé 1a chét 1ong dinh khong mau.
San luong 1a 45,9%.

IHNMR (400 MHz,CDCl5)3: 7,89(d,J = 8,9 Hz,1H),7.86(d.J = 8,8 Hz,1H),7,77(d.J
— 8.0 Hz,1H),7,65(d,J = 8,6 Hz,1H),7,54-7,45(m,3H),7,23(dd,] = 8,9,2,4 Hz,1H),7,04(d.J
= 2.4 Hz,1H),6,95(dd,J = 8,6,2.4 Hz,1H),2,66(s,3H).

Téng hop metyl 2-(2-clo-4-(4-naphtalen-2-yloxy)phenyl)-2-oxoacetat
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0,952 g 1-(2-clo-4-(naphtalen-2-yloxy)phenyl)etan-1-on duogc tong hop & doan
trude duoc can trong binh ¢b quay chan khong 100 ml va thém 10 ml DMSO dé hoa tan.
2,60 giot dugc thém vao hén hop va duge khudy & trong 0,5 gid trong bép gia nhiét dau
100°C. Sau khi phan ung két thiic, hdn hop dugc d8 nguoi dén 60°C, thém 3,11 g kali
cacbonat va khudy & 100°C trong 0,5 gio. Hdn hop duge d& nguoi dén 35°C, thém 0,65
mliodometan va khudy ¢ 35°C trong 1,5 gio. Sau khi két thic phan tmg, i6t du duoc 1am
ngudi bing dung dich chira nudc natri sulfit bao hoa duge thém vao, va dung dich két tia
duoc loc béng xelit. Chét rdn duoc loc dugc chét béng toluen va thém vao dung dich
trude d6. Lop hitu co cua dung dich dugc tach ra va 1op nudce duoc chiét xuét bing
toluen. Cac 16p hitu co duoc két hop va rira sach bang nude va dung dich mudi bdo hoa.
L&p hitu co duoe sdy kho bang natri sulfat khan va dung méi duge chung cat. Can duogc
tinh ché bang phuong phap sdc ky cot (30 g gel silic oxit, hexan/etyl axetat = 10/1), nho
d6 thu dwgc 0,579 g hop chét tidu d 1a chit ran khong mau. San luong 1a 53,0%.

THNMR(400 MHz,CDCly)3: 7,91(d,J = 8,9 Hz,1H),7,87(d.J = 8,9 Hz,1H),7,81(dd.J
- 8405Hz1H)7,79dJ =  7.8HzlH)7,56-747(m3H),7,23(dd] =
8.9.2.4 Hz,1H),7,03-6,98(m,2H),3,95(s,3H).

Tdng hop metyl
2-(2-clo-4-(naphtalen-2-yloxy)phenyl)-2-hydroxy-3-(1H-1 ,2,4-triazol-1-yl)propanoat
(Ic-1)

0,530 g metyl 2-(2-clo-4-(4-naphtalen-2-yloxy)phenyl)-2-oxoaxetat thu dugc &
doan truée duoc hoa tan trong 3 ml DMF va 0,345 g TMSOI va 0,157 g natri triazol
dugc thém vao dung dich va khuéy & nhiét do phong trong 0,5 gio. Hon hop duge dat
trong binh & 50°C va khudy trong 2 gio. Sau khi hoan thanh phén tmg, dung dich chtra
nu6e amoni clorua bao hoa duge thém vao hdn hop va dugce chiét xuét bang etyl axetat.
Lép hitu co duge ruoa bang nuéc ba lin va sau d6 rira bang dung dich mudi bio hoa.
Sau khi 16p hitu co dugc sdy kho bang natri sulfat khan, dung moi dugc chung cit va
cin duogce tinh ché bang phuong phéap sdc ky cot (9 g gel silic oxit, hexan/etyl axetat =
1/3), vi vay thu dugc 0,402 g hop chit tiéu d& 1a cht rin mau tring. San lugng la
28,4%.
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'INMR (400 MHz,CDCL)3:  8,01(s,1H),7,89(s, 1H),7,89-7,84(m,2H),7,76(d.J] =
8.0 Hz,1H),7,53-7,40(m,4H),7,21(dd,J = 8,9.2.4 Hz,1H),7,03(d,J = 2,5 Hz,11),6,88(dd.J =
8.7.2,5 Hz,1H),5,04(d,J = 14,3 Hz,1H),4,95(d,J = 14,3 Hz,1H),4,90(s,1H).3,80(s,3H).

Vi du tbng hop 30. Tbng hop Hop chét I-35
Téng hop 1-(2-clo-4-(4-xyanophenoxy) phenyl)etan-1-on

1,21 g 2-clo-4-floaxetophenon hoa tan trong 15 ml N-metyl-2-pyrolidon (NMP) va
1,26 g 4-xyanophenol va 3,89 g xesi cacbonat dugc thém vao dung dich va khudy & 130°C
trong 1 gio. Sau khi hoan thanh phén (mg, toluen duoc thém vao hdn hop va 16p hiru co
duoc rira bang nude va dung dich mudi bdo hoa v siy kho bang natri sulfat khan. Dung
mdi dugc chung cit va cin duge tinh ché bang phwong phap sdc ky cot (75 g gel silic oxit,
hexan/etyl axetat = 10/1), nhos d6 thu duge 1,466 g hop chét tiéu d& 1a chét léng dinh khong

mau. San luong 1a 73,9%.

'INMR(400 MHZz,CDCL)3:  7,70-7,67(m,3H),7,12-7,09(m,3H),6,99(dd.] =
8.5,2,4 Hz,1H),2,67(s,3H).

Téng hop metyl 2-(2-clo-4-(4-xyanophenoxy)phenyl)-2-oxoaxetat

1,43 g 1- (2-clo-4- (4-xyanophenoxy) phenyl) etan-1-on duge téng hop & doan
truée duge can trong binh ¢d quay chan khong 100 ml va thém 20 ml DMSO dé hoa
tan. 3,894 g iot dugc thém vao hén hop va duoc khudy & trong 0,5 gid trong bép gia
nhiét du 100°C. Sau khi phan tng két thuc, hdn hop duge dé ngudi dén 60°C, thém
4,66 g kali cacbonat va khudy & 100°C trong 0,5 gio. Hon hop dugc dé ngudi dén
35°C, thém 1,0 ml iodometan va khudy & 35°C trong 2,5 gid. Sau khi két thuc phan
ung, i6t du duoc lam ngudi bang dung dich chira nude natri sulfit bdo hoa duoc thém
vao, va dung dich két taa duoc loc b%mg xelit. Chét ran dugc loc duge chét bﬁng toluen
va thém vao dung dich truéc d6. Lop hitu co clia dung dich dugce tach ra va l6p nuéce
duoc chiét xudt bang toluen. Céc 16p hitu co duge két hop va rira sach bang nudc va
dung dich mubi bdo hoa. Lép hitu co dugce sdy kho bang natri sulfat khan va dung moi
duoc chung ct. Sau khi cgn dugc tinh ché bang phwong phéap sdc ky cot (35 g gel silic
oxit, hexan/etyl axetat = 5/1), thuc hién su két tinh lai bang hexan/etyl axetat dé thu
duoc 0,643 g hop chét tidu d& 1a chit ran khong mau. San luong 1a 38,8%.

-125-



34953

'THNMR (400 MHz,CDCl3)3: 7,85(d,J = 8,6 Hz,1H),7,48(d.J = 8,9 Hz,2H),7,16(d,J
= 8,9 Hz,2H),7,08(d,J = 2,3 Hz,1H),7,03(dd,] = 8,6,2,3 Hz,1H),3,97(s,3H).

Tong hop metyl
2-(2-010-4-(4-xyanophenoxy)phenyl)-2—hydr0xy-3-(1H-1,2,4-triazol—1 -yl)propanoat (I-35)

0,620 g metyl 2-(2-clo-4-((4-xyanophenoxy Joxy )phenyl)-2-oxoaxetat thu duogc &
doan trude duoc hoa tan trong 4,5 ml DMF va 0,374 g TMSOB va 0,216 g natri triazol
dugc thém vao dung dich va khudy & nhiét do phong trong 0,5 gio va sau do khudy & nhiét
d 50°C trong 1,5 gid. Sau khi hoan thanh phan ung, dung dich chira nu¢c amoni clorua
bio hoa duge thém vao hdn hop va duge chiét xut bang etyl axetat. L6p hitu co dugc rira
bang nude ba lan va sau d6 rira bang dung dich mudi bdo hoa. Sau khi 16p hitu co dugc shy
kho bang natri sulfat khan, dung mdi dugc chung cAt va cin dugce tinh ché bing phuwong
phap sdc ky cot (15 g gel silic oxit, hexan/etyl axetat = 1/4), vi vay thu duoc 0,202 g hop

chét tiéu d& 14 chét rén mau tring. San lugng 14 25,8 %.

IHNMR (400 MHz,CDCl3)3: 8,01(s,1H),7,88(s,1H),7,66(d.J =
89 Hz2H)7,48(dJ = 87Hz1H),7,08(dJ = 25HzIH)7.05dJ =
8.9 Hz.2H),6,90(dd,J = 8,7,2,5 Hz,1H),5,03(d,J = 14,3 Hz,1H),5,00(s,1H),4.96(d,J =
14,3 Hz,1H),3,81(s,3H).

Vi du tong hop 31. Téng hop Hop chit I-29
Tbng hop 1-(2-clo-4-(4-clo-3 -flophenoxy)phenyl)etan-1-on

1,43 g 2-clo-4-floaxetophenon hoa tan trong 15ml DMF va 1,50g
4-clo-3-flophenolva 1,62 g kali cacbonat dugc thém vao hdn hop va khudy & 100°C trong
3 gid. Sau khi hoan thanh phan ung, toluen dugc thém vao hén hop va 16p hitu co dugc
rira bang nuéc va dung dich mudi bao hoa va sdy kho bang natri sulfat khan. Dung moi
duoc chung cit va can dugc tinh ché bang phuong phap sdc ky cot (60 g gel silic oxit,
hexan/etyl axetat = 10/1), nho d6 thu duge 2,222 g hop chit tiéu d& 1a chit long dinh
khong mau. San lugng la 89,4%.

'THNMR (400 MHz,CDCl3)3: 7,65(d,J = 8,6 Hz,1H),7.41(t] = 8,7 Hz,1H),7,02(d,J
= 2.4 Hz,1H),6,93(dd,] = 8,6,2,4Hz1H),6,88(dd,J = 9,6,2,7 Hz,1H),6,83(ddd,] =

8.7.2,7,1,3 Hz),2,66(s,3H).
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Téng hop metyl 2-(2-clo-4-(4-clo-3-flophenoxy)phenyl)-2-oxoaxetat

1,508 g 1-(2-clo-4-(4-clo-3-flophenoxy)phenyl)etan-1-on duoc tong hop & doan
trude duge can trong binh ¢6 quay chan khong 100 ml va thém 20 ml DMSO dé hoa tan.
4,09 g iot dugc thém vao hdn hop va duge khudy trong bép gia nhiét dau 100°C trong
0,5 gio. Sau khi phan tng két thic, hdn hop duoc dé ngudi dén 60°C, thém 4,85 g kali
cacbonat va khudy & 100°C trong 0,5 gio. Hon hgp duoc dé ngudi dén 35°C, thém
1,0 ml iodometan va khudy & 35°C trong 3,5 gio. Sau khi két thuc phan tng, 16t du duge
lam ngudi bang dung dich chira nudc natri sulfit béo hoa dugc thém vao, va dung dich
két tha duoc loc bing xelit. Chét ran duoc loc duge chét bang toluen va thém vao dung
dich trude d6. Lop hitu co ctia dung dich duge téach ra va 16p nudce duoc chiét xuét bang
toluen. Céc 16p hitu co duogc két hop va rira sach bing nude va dung dich mudi bio hoa.
Lép hitu co dugc sdy kho bang natri sulfat khan va dung moi dugc chung cat. Can dugc
tinh ché bang phuong phap sdc ky cot (33 g gel silic oxit, hexan/etyl axetat = 6/1), nho
d6 thu duge 1,064 g hop chit tiéu dé 12 chét 16ng mau vang nhat. San lugng 12 61,5 %.

THNMR (400 MHz,CDCl3)3: 7,83(d,J = 8,6 Hz,1H),7,45(tJ = 8,7 Hz,1H),7,02(d,J
= 2.4 Hz,1H),6,98(dd,] = 8,6,2,4 Hz,1H),6,92(dd,J] = 9.4.2,7 Hz,1H),6,86(ddd,] =
8,7,2,7,1,3 Hz),3,96(s,3H).

Téng hop metyl
2-(2-clo-4-(4-clo-3-flophenoxy)phenyl)-2-hydroxy-3-(1H-1 ,2,4-triazol-1-yl)propanoat
(I-29)

1,05 g metyl 2-(2-clo-4-(4-clo-3-flophenoxy)phenyl)-2-oxoaxetat thu duoc & doan
trén duoc hoa tan trong 6 ml DMF va 0,579 g TMSOB va 0,335 g natri triazol dugc thém
vao dung dich & 0°C va khudy 30 phit trong khi trd vé nhiét do phong. Hon hop duoc
khudy trong binh 50°C trong 2,5 gi0. Sau khi hoan thanh phan tng, dung dich chtra nuéc
amoni clorua bio hoa dugc thém vao hdn hgp va dugce chiét xuit bang etyl axetat. L6p hitu
co dugc rira bang nudc ba 14n va sau d6 rira bang dung dich mudi bdo hoa. Sau khi 16p hitu
co duge séy kho bang natri sulfat khan, dung moi dugc chung cAt va can dugce tinh ché
bang phurong phép sdc ky cot (20 g gel silic oxit, hexan/etyl axetat = 1/4), vi vay thu dugc
0,380 ¢ hop chét tiéu d& 1a chdt rdn mau vang nhat. San luong la 29,3 %.
THNMR(400 MHz,CDCl3)s:  8,01(s,1H),7,87(s,1H),7,43(d,J = 838 Hz,1H),7,38(tJ =
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8.7 Hz,1H),7,02(d,J = 2,5 Hz,1H),6,87-6,82(m,2H),6,76(ddd.] = 8,7,2,7,1,3 Hz),5,02(d,J =
14,3 Hz,1H),5,01(s,1H),4,94(d,] = 14,3 Hz,1H),3,80(s,3H).

Vi du tdng hop 32. Téng hop Hop chat ITb-12
Tong hop 1-(2-(4-clophenoxy)phenyl)etan-1-on

1,24 g 2-floaxetophenon dugc hoa tan trong 15 ml DMF va 1,269 g
4-diclophenol va 3,82 g xesi cacbonat dugc thém vao dung dich va khudy & 100°C trong
5,5 gio. Sau khi hoan thanh phéan tng, toluen dugc thém vao hdn hop va 16p hitu co duge
rira bang nudc va dung dich mubi bdo hoa va siy khd bing natri sulfat khan. Dung moi
duoc chung cit va cin dugc tinh ché bang phuong phap sic ky cot (30 g gel silic oxit,
hexan/etyl axetat =7/1), nhdr d6 thu duge 1,30 g hop chit tiéu dé 1 chét 16ng dinh khong

mau. San lugng 1a 58,7%.

'HNMR(400 MHz,CDCL)S: ~ 7.83(ddJ =  7.8,1.8 Hz1H),7,45(dddJ =
83,73.1.8 Hz,1H),7,32(d,] = 9,0 Hz2H),7,20(ddd,J = 7.8,7,3,1,1 Hz,1H),6,95(d.] =
9,0 Hz.2H),6,90(dd,] = 8.3,1,1 Hz,1H),2,61(s,3H).

Téng hop metyl 2-(2-(4-clophenoxy)phenyl)-2-oxoaxetat

1,28 g 1-(2-(4-clophenoxy)phenyl)etan-1-on dugc tong hop & doan trude duge
can trong binh c6 quay chan khong 100 ml va thém 20 ml DMSO dé hoa tan. 4,20 g iot
duoc thém vao hdn hop va dugc khudy trong bép gia nhiét dau 100°C trong 0,5 gio.
Sau khi phan tng két thiic, hdn hop duge dé nguoi dén 60°C, thém 5,00 g kali cacbonat
va khudy & 100°C trong 0,5 gi. Hon hop duge dé ngudi dén 35°C, thém 1,05 ml
iodometan va khudy ¢ 35°C trong 2 gio. Sau khi két thuc phan tng, dung dich chtra
nudce natri sulfit bdo hoa va toluen dugc thém vao hdn hop, va dung dich két tua duoc
loc bang xelit. Chét rin dugc loc dugce chit bang toluen va thém vao dung dich truge
d6. Lop hitu co cia dung dich dugc tach ra va 16p nude duoc chiét xuit bang toluen.
Céc 16p hitu co duoc két hop va rira sach bang nude va dung dich mubi bdo hoa. Lép
hitu co dugc sdy kho bang natri sulfat khan va dung mdi dugc chung cAt. Can duoc tinh
ché bang phwong phap sdc ky cot (32 g gel silic oxit, hexan/etyl axetat = 7/1), nho do
thu duoc 1,011 g hop chét tiéu dé 1a chit 16ng mau vang nhat. San luong 1a 67,2%.
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IHNMR(400 MHz,CDCL)3:  7,96(dd,J = 7.8,1,8 Hz,1H),7,55(ddd,J] =
8,5,7,3,1,8 Hz,1H),7,35(d,J = 8.9 Hz,2H),7,26-7,22(m,1H),7,00(d,J =
8.9 Hz,2H),6,86(d,] = 8,3 Hz,1H),3,72(s,3H).

Téng hop metyl
2-(2-(4-clophenoxy)phenyl)-2-hydroxy-3-(1H-1,2,4-triazol-1 -yl)propanoat (IIb-12)

1,01 g metyl 2-(2-(4-clo-phenoxy)phenyl)-2-oxoaxetatthu dugc & doan trén duoc
hoa tan trong 7 ml DMF va 0,660 g TMSOB va 0,381 g natri triazol dugc thém vao dung
dich & 0°C va khudy 30 phut trong Khi trd vé nhiét do phong. Hon hop dugce khudy trong
binh 50°C trong 2,5 gid. Sau khi hoan thanh phan tng, dung dich chira nudce amoni clorua
bio hoa dugc thém vao hdn hop va dugce chiét xut bang etyl axetat. L6p hitu co dugc ria
bang nudc ba 1An va sau d6 rira bang dung dich mudi bdo hoa. Sau khi 16p hiru co duoc sy
kho bang natri sulfat khan, dung mdi dugc chung ct va ciin dugce tinh ché bing phuong
phép sic ky cot (20 g gel silic oxit, hexan/etyl axetat = 1/3), vi vay thu duoc 0,273 g hop

chét tidu d 1a chat rén mau trang. San lugng 12 21,0 %.

'HNMR (400 MHz,CDCl3)8: 8,05(s,1H),7,85(s, 1H),7,44(dd,J =
7.8.1,6 Hz,1H),7,32-7,27(m,1H),7,30(d,J = 9,0 Hz,2H),7,20(ddd,J
8.6.7.3.1.1 Hz,1H),6,90(d,J = 9,0 Hz2H),6,86(dd.J = 8,1,1,0 Hz,1H),5,03(d.J
14,1 Hz,1H).4,87(d,J = 14,1 Hz,1H),4,59(s,1H),3,55(s,3H).

Il

Il

Vi du téng hop 33. Téng hop Hop chét I11b-10
Téng hop 2-(4-bromo-3-clophenoxy)-5-clopyridin

Sau khi 741,3 mg 2,5-diclopyridin va 9,0 mL N-metyl pyrolidon dugc thém vao va
hoa tan trong binh cd quay chan khong 25 ml, hdn hop nay dugc thém 1,14 g
4-bromo-3-clophenol va 1,96 g kali cacbonat, dugc gia nhiét va khudy trong bép gia nhiét
diu 160°C. Sau 5 gid, dung dich chira nudc amoni clorua béo hoa dugc thém vao hdn hop
va duge chiét xudt bang toluen ba 14n. Chiét xuét dugc rira bing nudce ba 1an va sau do ria
bang dung dich mubi bdo hoa mot 1an. Sau khi chiét xult dugc sdy kho bang natri sulfat
khan, dung méi dugc chung cht dé thu duoc 1,91 g sén phim nguyén liéu 16ng diaryl ete

mau ndu. Bang cach tinh ché bang phuong phép sic ky cot (gel silic oxit, hexan: etyl axetat
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= 100:0—95:5), thu duge 1,53 g hop chét tiéu dé 2-(4-bromo-3-clophenoxy)-5-clopyridin
12 hop chét 16ng khong mau. San luong 12 95,9 %.

Il

'HNMR(400 MHzCDCL)3: ~ 8,12(dd,J =  2,7,0,6 Hz,1H),7,68(dd.J
8727 Hz,1H),7.62(dJ = 87HzIH)727(dJ = 2,7HzI1H)694(dd,]
8,7.2,7 Hz,1H),6,93(dd,J = 8,7,0,6 Hz,1H).

Téng hop metyl 2-(2-clo-4-((5-clobenzyl-2-yl)oxy)phenyl)-2-oxoaxetat

Sau khi 640 mg 2-(4-bromo-3-clophenoxy)-5-clopyridin, 284 mg dimetyl
oxalat va 5,0 mL tetrahydrofuran dugc thém vao va hoa tan trong binh ¢d quay chin
khong 25 ml, hén hgp duge dé ngudi dén -78°C trong binh axetone da kho, thém
0.82 mL (2,67 M) n-butyllithi va khudy. Sau 1,5 gio k& tir khi bat dau phan tmg, axit
clohydric 2N dugc thém vao hdn hop dé nging phan tng va dugc chiét xuét bang
clorofom ba 1n. Sau khi chiét xudt duge siy kho bang natri sulfat khan, dung moi
duoc chung cét dé thu dugc 748 mg san pham nguyén liéu long ketoeste mau cam.
Bing cach tinh ché bang phuong phap sdc ky cot (gel silic oxit, hexan: etyl axetat =
88:12 dén 67: 33), 338 mg metyl
2-(2-clo-4-((5-clopyridin-2-yl)oxy)phenyl)-2-oxoaxetat la hop chét tiéu dé thu duoc 1a
hop chét 1ong khong mau. San lwong 1a 51,6 %.

'HINMR(400 MHz,CDCL)3: ~ 8,17(ddJ =  2,7,0,6 Hz1H),7.87(dJ =
8.6 Hz,1H),7,74(dd,) = 87.2,7Hz1H),7.25(d.J = 2,2HzI1H),717(dd.J
8.6,2.2 Hz,1H),7,00(dd,] = 8,7,0,6 Hz,1H),3,96(s,3H).

Téng hop
2-(2-clo-4-((5-clobenzyl-2-yl)oxy)phenyl)-2-hydroxy-3 -(1H-1,2,4-triazol-1-yl)propan
oat (hop chat ITTb-10)

Sau khi 313 mg metyl 2-(2-clo-4-(5-clopyridin-2-yl)oxy)phenyl)-2-oxoaxetat
thu dugc ¢ doan trude va 1,44 mL N.N-dimetylaxetamit dugc thém vao va hoa tan trong
binh ¢d quay chan khong 50 ml, hdn hop nay dugc thém 114 mg triazol natri va 200 mg
TMSOB dugc gia nhiét va khudy trong bép gia nhiét dau 50°C. Sau 3 gid ké tir khi bat
diu phan tmg, dung dich chira nuéc amoni clorua duoc thém vao hon hop va hdn hop

duge chiét xuat bing toluen ba lan. Chiét xuat dugc rira bang nudc mot 1an va sau do rira
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bang dung dich mudi bdo hoa mot lan. Sau khi chiét xudt duge siy kho bang natri sulfat
khan, dung moéi dugc chung cAt dé thu duogc 338 mg san phim nguyén liéu long azol
mau vang. Bing céch tinh ché biang phuong phép sdc ky cot (gel silic oxit, clorofom:
etyl axetat = 47:53— 0:100) dé thu duoc 166 mg hop chdt tiéu dé
2-(2-010-4-((5-clopyridine-2—y1)oxy)phenyl)-2—hydroxy-3-(lH-1,2,4-triazol-l-yl)propa

noat 1a chit dinh khong mau. San luong 12 42,3 %.

'HNMR (400 MHz,CDCL3)3: 8,14(d,] =
2.7 Hz,1H),8,03(s, 1H),7,89(s,1H),7,69(dd,] = 8,6,2,7 Hz,1H),7,50(d,J =
87Hz1H)720(dJ = 24Hz1H)702(dd] = 8724HzI1H)692d) =

8,6 Hz,1H),5,06(d,J = 14,2 Hz,1H),4,91(d,J = 14,2 Hz,1H),4,89(s,1H),3,79(s,3H).
Vi du tong hop 34. Tbng hop Hop chét I-33
Téng hop (4-(4-bromo-3-clophenoxy)phenyl) pentaflo-A\®-sulfan

Sau khi 890,8 mg 4-flophenylsulfur pentaflorua va 7,2 mL DMF dugc thém vao
va hoa tan trong Ong ly tdm 30 ml, hdn hop nay dugc thém 914,83 mg
4-bromo-3-clophenol va 1,5680 g xesi cacbonat, dugc gia nhiét va khudy trong bép gia
nhiét dau 120°C. Sau 4 gid ké tir khi bt ddu phan tng, dung dich chira nu6c amoni
clorua bdo hoa duogc thém vao hdn hop dé ngimg phan tng va dugc chiét xudt bang
benzen ba 1an. Chiét xuét duoc rira bing nudc mot ]in va sau do rira bang dung dich
mudi bio hoa hai 1an. Sau khi chiét xudt duoc sdy kho bang natri sulfat khan, thu dugc
1,5400 g san pham nguyén liéu long aryl bromua mau niu. Bang céch tinh ché biang
phuong phap séc ky cot (gel silic oxit, hexan), thu duge 1,3452 g hop chit tiéu dé
(4-(4-brom0-3-clophenoxy)phenyl)pentaﬂo-%é-sulfan la hop chit long khong mau.
Niang suét 12 81,9 %.

'THNMR (400 MHz,CDCls)8: 7,74(d,J = 9,1 Hz,2H),7,62(d,J = 8,8 Hz,1H),7,18(d,J
=2.8 Hz,1H),7,03(d,J = 9,1 Hz,2H),6,85(dd,J = 8,8,2,8 Hz 1H).

Téng hop 2-(2-010-4—(4-pentaﬂo-?\é-sulfanyl)phenoxy)pheny1)-2-metyl oxoaxetat

409,9 mg (4-(4-br0m0-3—clophenoxy)phenyl)pentaﬂo-?ﬁ-sulphan thu dugc & doan
trude va 1,5 ml tetrahydrofuran duge thém vao va hoa tan trong binh ¢d quay chén khong

25 mL va sau d6 dé ngudi bing nudce, va hdn hop ndy dugc thém 1,18 mL (1,27 M)
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isopropyl magie clorua va hdn hop clorua lithi va dugc khudy. Sau 30 phit, 0,15 mL
metyl cloglyoxylat dugc thém vao hdn hop va khudy lién tuc. Sau 1 gio, axit clohydric 2N
duoc thém vao hdn hop dé ngimg phan tng va dugc chiét xuét bang clorofom ba 1an. Sau
khi chiét xudt dugc séiy kho béng natri sulfat khan, dung mdi dugc chung cAt dé thu duoc
524,6 mg san phim nguyén liéu 16ng mau cam. Bing cach tinh ché bing phuong phép sic
ky cot (gel silic oxit, hexan: etyl axetat =91 :90—70:30), thu dugc 59,2 mg hop chét tiéu dé
2-(2—c10-4-(4-pentaﬂo-k(’-sulfanyl)phenoxy)phenyl)-2-mety1 oxoaxetat 12 hop chét l1éng
khong mau. Nang suét 1a 14,2 %.

'HINMR (400 MHz,CDCL)3: 7,85(d.J = 8,6 Hz,1H),7.82(d,J = 9,1 Hz,2H),7,14(d.J
— 9.1 Hz,2H),7,07(d,J = 2,3 Hz,1H),7,03(dd,J = 8,6,2,3 Hz,1H),3,97(s,3H).

Téng hop
2-(2—010-4-(4-(pentaﬂo-%é-sulfany1)phenoxy)phenyl)-2-hydroxy-3 -(1H-1,2,4-triazol-
1-yl)metyl propionat (hop chat 1-33)

Sau khi 59,2 mg 2-(2-010-4-(4-pentaﬂo-xé—sulfanyl)phenoxy)phenyl)-2-metyl
oxoaxetat thu dugc ¢ doan trude va 0,2 mL DMAc duge thém vao va hoa tan trong
binh ¢6 quay chén khong 50 ml, hdn hop nay dugc thém 16,9 mg triazol natri va
29,5 mg TMSOB gia nhiét va khudy trong bép gia nhiét dau 50°C. Sau 3 gi0, dung
dich chtra nu6c amoni clorua bdo hoa dugc thém vao hdn hop va dugc chiét xuét bing
toluen ba 1in. Chiét xuét dugc rira bang nudc mot ]in va sau do rira bang dung dich
mudi bdo hoa mot 1An. Sau khi chiét xuét dugc séy kho béng natri sulfat khan, dung
mdi dugc chung cit dé thu dugc 59,1 mg san pham nguyén liéu 16ng mau vang. Bing
c4ch tinh ché bang phuong phap sic ky cot (gel silic oxit, clorofom/etyl axetat = 1/1),
thu dugc 25,1 mg hop chét tiéu dé
2-(2-010-4-(4-(pentaﬂo-ké-sulfanyl)phenoxy)phenyl)-2—hydroxy-3 -(1H-1,2,4-triazol-
1-yl)metyl propionat 1a hop chét 16ng khong mau. Nang suit 1a 35,3 %.

'HNMR (400 MHz,CDCl3)8: 8,00(s,1H),7,89(s,1H),7,76(d,J =
0.1 Hz2H),7,48(d) = 88HzIH),7.07(dJ = 25HzIH)7.03(dJ =
0.1 Hz2H),6,90(dd,J = 8,8.2,5Hz1H),5,03(dJ = 14,3 Hz1H)4,96(d] =

14,3 Hz,1H),4,87(s,1H),3,81(s,3H).

Vi du téng hop 35. Tong hop Hop chat I-31
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Téng hop 1-(2-clo-4-(2,4-diclophenoxy)phenyl)etan-1-on

1,31 g 2-clo-4-floaxetophenon dugc hoa tan trong 14 ml NMP va 1,02 ¢
2,4-diflophenol va 1,27 g kali cacbonat dugc thém vao dung dich va khudy & 100°C trong
5,5 git. Sau khi hoan thanh phan tmg, toluen dugc thém vao hdn hop va 16p hitu co duoc
rira bang nude va dung dich mubi bdo hoa va sy khd bing natri sulfat khan. Dung mdi
duoc chung cit va cin duoc tinh ché bing phuong phép sic ky cot (gel silic oxit,
hexan/etyl axetat = 9/1), nh& dé thu dugc 1,65 g hop chét tiéu dé 1a chét long dinh khong

mau. Nang suét 1a 77,3 %.

IHNMR(400 MHzCDCL)S:  7,64(dJ =  87HzlH).7,16(dJ =
8.9.5.5 Hz,1H),7,02-6,90(m,3H),7,01(dd,J = 8,7,2,5 Hz,1H),2,64(s.3H).

2,4-diflophenol 2-(2-clo-4-(2,4-diflophenoxy)phenyl)-2-metyl oxoaxetat

1,652 g 1-(2-clo-4-(2,4-diflophenoxy)phenyl)etan-1-on dugc tong hop & doan
trude va 20 mL DMSO dugc thém vao va hoa tan trong binh c6 quay chan khong
100 ml. 5,70 g iot dugc thém vao hdn hop va dugc khudy trong bép gia nhiét dau
100°C trong 0,5 gi¢. Sau khi phan Gng két thiic, hdn hop duoc dé ngudi dén 60°C,
thém 5,76 g kali cacbonat va khudy & 100°C trong 0,5 gio. Hon hop dugc dé nguoi dén
35°C, thém 1,2 mL iodometan va khudy & 35°C trong 2,5 gid. Sau khi két thac phan
tng, bt du dugc 1am ngudi bang dung dich chira nude natri sulfit béo hoa duge thém
vao, va dung dich két tua dugc loc béng xelit. Chét rin dugc loc duoc chit bé‘mg toluen
va thém vao dung dich trude d6. Lop hiru co cia dung dich dugce tach ra va 16p nudce
duoc chiét xudt bang toluen. Cac 16p hitu co duge két hop va rtra sach bing nudc va
dung dich mudi bdo hoa. Lép hitu co duge sdy kho bang natri sulfat khan va dung moi
duoc chung ct. Can dugc tinh ché bang phuong phap sdc ky cot (30 g gel silic oxit,
hexan/etyl axetat = 5/1), nho d6 thu dugce 1,20 g hop chét tiéu dé 1a chat ran khong
mau. Nang suét 1 62,7 %.

IHNMR(400 MHz,CDCl)s:  7.81(dJ =  87HzlH)7.17(dJ =
8.9.5.4 Hz,1H),7,04-6,90(m,4H),3,95(s,3H).

Téng hop 2-(2-clo-4-(2,4-diflophenoxy)phenyl)-2-hydroxy-3-(1H- 1,2,4-triazol-1-yl)metyl
propanoat (hop chit I-31)
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1,20 g 2-(2-clo-4-(2,4-diflophenoxy)phenyl)-2-metyl oxoaxetat thu duogc & doan
trude duge hoa tan trong 5,5 ml DMAc va 0,757 g TMSOB va 0,434 g natri triazol dugc
thém vao dung dich va khudy & nhiét do phong trong 0,5 gio. Hon hop duoc dat trong binh
50°C va khudy trong 4 gio. Sau khi hoan thanh phan tng, dung dich chtra nudc amoni
clorua bdo hoa duge thém vao hdn hop va duoc chiét xuét bing etyl axetat. Lop hitu co
duoc rira bing nudce ba 14n va sau d6 rira bang dung dich mubi bdo hoa. Sau khi 16p hitu co
duge sdy kho bang natri sulfat khan, dung moi dugc chung cht va cin dugc tinh ché bang
phuong phap sdc ky cot (gel silic oxit, hexan/etyl axetat = 1/3), vi vay thu dugc 0,402 g hop

chit tidu d2 14 chit rdn mau tring. Nang suét 12 24,0 %.

'"HNMR (400 MHz,CDCl3)0: 7,99(1H,s),7,88(1H,s),7,39(d,J =
8,8 Hz,1H),7,11(td,J = 8,9,5,5 Hz,1H),7,00-6,90(m,3H),6,76(dd,J
8.8.2,6 Hz,1H),5,02(d,] = 14,3 Hz,1H),4,90(d,J = 14,3 Hz,1H),4,83(s,1H),3,79(s,3H).

Il

Vi du tbng hop 36. Téng hop Hop chét 1-236
Téng hop 1 -(2-bromo-4-(4-bromophenoxy)phenyl)etan-1-on

1,26 g 2-bromo-4-floaxetophenon dugc hoa tan trong 10 ml DMF va 1,11g
4-bromophenol va 2,46 g xesi cacbonat dugc thém vao dung dich va khudy & 100°C trong
1 gid. Sau khi hoan thanh phéan tmg, toluen dugc thém vao hdn hop va 16p hitu co duge
rira bang nude va dung dich mubi bdo hoa va siy kho bang natri sulfat khan. Dung moi
duoc chung cit va cin dugc tinh ché bang phuong phap sic ky cot (gel silic oxit,
hexan/etyl axetat = 9/1), nhd d6 thu duge 1,93 g hop chit tidu d@ 1a chat 1ong dinh khong

mau. Nang suat 1a 89,2 %.

THNMR (400 MHz,CDCl3)3: 7,57-7,49(m,3H),7,20(d,J =
2.4 Hz,1H),7,10-6,93(m,3H),2,64(s,3H).

Tong hop 2-(2-bromo-4-(4-bromophenoxy)phenyl)-2-metyl oxoaxetat

1,91 g 1-(2-bromo-4-(4-bromophenoxy)phenyl)etan-1-on duoc téng hop & doan
truée va 20 mL DMSO dugce thém vao va hoa tan trong binh c¢d quay chén khong
100 ml. 4,20 g iot dugc thém vao hdn hop va duge khudy trong bép gia nhiét dau 100°C
trong 0,5 gio. Sau khi phan Gng két thuc, hdn hgp dugc dé nguoi dén 60°C, thém 5,00 g

kali cacbonat va khudy & 100°C trong 0,5 gio. Hdn hop duoc dé ngudi dén 35°C, thém
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1,05 mL iodometan va khudy & 35°C trong 3,5 gio. Sau khi két thuc phan ung, 16t du
dwoc 1am ngudi bang dung dich chtra nude natri sulfit bao hoa dugc thém vao, va dung
dich két tua duogc loc bé’mg xelit. Chit ran dugc loc dugc chit b%mg toluen va thém vao
dung dich trude d6. Lop hiru co clia dung dich dugc tach ra va 16p nude duoc chiét xuét
bang toluen. Céc 16p hitu co duge két hop va rira sach bang nudc va dung dich mubi bao
hoa. Ldp hitu co duoc sdy kho bing natri sulfat khan va dung moi duoc chung cat. Cin
dwoc tinh ché bing phuong phép sic ky cdt (gel silic oxit, hexan/etyl axetat = 7/1), nho
do thu duoc 1,38 g hop chét tiéu dé 12 chat 16ng mau vang nhat. Nang suét 12 64,7 %.

IHNMR(400 MHz,CDCL)3: 7,73(d,J = 8,7 Hz,1H),7,54(d.J = 8,9 Hz,2H),7.18(d.J
= 2.4 Hz,1H),7,01-6,96(m,3H),3,95(s,3H).

Tong hop
2-(2-bromo—4-(bromophenoxy)phenyl)-2-hydroxy-3 -(1H-1,2,4-triazol-1-yl)metyl
propanoat (hop chit 1-236)

1,38 g metyl 2-(2-br0m0-4-(4-bromophenoxy)phenyl)-2-mety1 oxoaxetat thu
duge & doan trén duge hoa tan trong 5 ml DMF va 0,696 g TMSOB va 0,397 g natri
triazol dugc thém vao dung dich va khudy 30 gio trong khi tré vé nhiét dd phong. Hon
hop duoc khudy trong binh 50°C trong 3 gio. Sau khi hoan thanh phéan tng, dung dich
chira nude amoni clorua bdo hoa dugc thém vao hdn hop va dugce chiét xudt bang etyl
axetat. Lép hitu co dugce rira bang nudc ba 1in va sau do ria bang dung dich mudi bio
hoa. Sau khi 16p hitu co duoc sdy kho béng natri sulfat khan, dung méi duge chung cét
va cin duoc tinh ché bang phuong phap sic ky cot (gel silic oxit, hexan/etyl axetat =
1/3), vi vay thu dugce 0,335 g hop chét tiéu dé 1a chét rin mau vang. Nang sudt 1a
20,2 %.

IHNMR (400 MHz,CDCL)3: 7,97(s,1H),7,87(s,1H).7.48(d.J = 8,9 Hz,2H).7.39(d.J
—  88HzIH)7,18dJ = 25HzIH)L691(d] = 89Hz2H)685(dd] =
8.8.2.5 Hz,1H),5,02(s,2H),4,98(s, 1H),3,80(s,3H).

Vi du téng hop 37. Téng hop Hop chat I-130

Téng hop 1 -(4-(4-bromophenoxy)-2-(triflometyl)phenyl)etan- 1-on
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1,61 g 2-triflometyl-4-floaxetophenon hoa tan trong 10 ml DMF va 1,48¢g
4-bromophenol va 3,27 g kali cacbonat dugc thém vao hon hop va khudy & 100°C trong
1 gio. Sau khi hoan thanh phan tng, toluen dugc thém vao hdn hgp va 16p hitu co dugc
rira bang nuéc va dung dich mubi bdo hoa va siy kho biang natri sulfat khan. Dung moi
dwoc chung cét va thu duge 2,50 g hop chét tiéu dé dudi dang chét 16ng dinh khong mau
bing phwong phap sdy chan khong. Nang suét 12 89,3 %.

'HNMR(400 MHz,CDCL)3: 7,55-7,49(m,3H),7,31(d,J = 2,4 Hz,1H),7,12(dd,J =
8.5.2.4 Hz,1H),6,95(d,] = 8,9 Hz,2H),2,58(s,3H).

Téng hop 2—(4-(4-bromophenoxy)-2-(triﬂometyl)phenyl)-Z-metyl oxoaxetat

2,48 g 1-(4-(4-bromophenoxy)-2-(triﬂometyl)phenyl)etan-1-on va 15mL
DMSO dugc thém vao va hoa tan trong binh c6 quay chan khong 100 ml. 5,61 g iot
duge thém vao hdn hop va duge khudy trong bép gia nhiét dau 100°C trong 0,5 gid.
Sau khi phan ing két thuc, hon hop dugc dé ngudi dén 60°C, thém 6,70 g kali cacbonat
va khudy & 100°C trong 0,5 gio. Hon hop dugc & ngudi dén 35°C, thém 1,05 mL
iodometan va khudy & 35°C trong 3,5 gio. Sau khi két thuc phan tng, dung dich chira
nuée natri sulfit bdo hoa va toluen dugce thém vao hdn hop, va dung dich két tha duogc
loc bang xelit. Lép hitu co cia dung dich dugc tach ra va 16p nudc dugc chiét xuat
bang toluen. Cac 16p hitu co duge két hop va rira sach bing nudc va dung dich mudi
bao hoa. Lop hitu co duge sdy kho bing natri sulfat khan va dung mdi dugc chung cét.
Can dugc tinh ché bang phuong phap siic ky cot (gel silic oxit, hexan/etyl axetat = 7/1),
nhd d6 thu duge 1,38 g hop chét tiéu dé 1a chit 1ong mau vang nhat. Nang suét 1a
49,5 %.

IEINMR (400 MHz,CDCL)3: 7,66(d,] = 8,6 Hz,1H),7,55(d.J = 8,9 Hz,2H),7.34(d.J
2.4 Hz,1H),7,14(dd,J = 8,6,2,4 Hz,1H),6,99(d.J = 8,9 Hz,2H),3,94(s,3H).

Téng hop
2-(4-(4-bromophenoxy)—2-(triﬂomety1)pheny1)-2-hydroxy-3 -(1H-1,2,4-triazol-1-yl)metyl
propanoat (hop chit I-130)

1,38 g 2-(4-(4-bromophenoxy)-2-(triﬂometyl)pheny1)-2-mety1 oxoaxetat thu
duoc & doan trén dugc hoa tan trong 5 ml DMF va 0,707 g TMSOB va 0,406 g natri
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triazol dugc thém vao dung dich va khudy 30 phut trong khi trd vé nhiét do phong. Hon
hop dugc khudy trong binh 50°C trong 5 gi¢. Sau khi hoan thanh phan tng, dung dich
chira nudc amoni clorua bdo hoa duge thém vao hdn hop va duoc chiét xuét bang etyl
axetat. Lop hitu co dugc rira bang nudc ba 1in va sau do rira bang dung dich mudi bio
hoa. Sau khi 16p hitu co dugce sdy kho bing natri sulfat khan, dung méi dugc chung cét
va cin duoc tinh ché bang phuong phap sdc ky cot (gel silic oxit, hexan/etyl axetat =

1/3), vi vay thu duoc 0,147 g hop chét tiéu d& 1a cht rin mau vang. Nang suit1a 4,3 %.

IHNMR(400 MHz,CDCL)3: 8,11(s,1H),7,89(s, 1H),7,62(d.J = 8, Hz,1H),7,50(d. =
8.8 Hz,2H),7,39(d,J = 2.7 Hz,1H),7,06(dd,J = 8,9.2,8 H2).6,93(d,J = 8,8 Hz),5,08(d.J =
14,1 Hz,1H),4,72(d,J = 14,1 Hz,1H),4,68(s, 1H),3,80(s,3H).

Vi du tdng hop 38. Téng hop Hop chét 1-234
Téng hop 1-(2-bromo-4-(4-(triflometyl)phenoxy)phenyl)etan-1-on

1,24 g 2-bromo-4-floaxetophenon dugc hoa tan trong 10 ml NMP va 1,10 g
4-triflophenol va 2,46 g kali cacbonat dugc thém vao hdn hop va khudy & 100°C trong
0,5 gid, 120°C trong 1 gio va 140°C trong 1,5 gig. Sau khi hoan thanh phan tng, toluen
dugc thém vao hon hop va 16p hitu co dugc ria bang nudc va dung dich mudi bo hoa
va sdy kho bang natri sulfat khan. Dung m6i dugc chung cit va cin dugc tinh ché bang
phuong phép sc ky cot (gel silic oxit, hexan/etyl axetat = 9/1), nh¢ d6 thu duge 1,04 g
hop chét tiéu dé 1a chét 16ng dinh khong mau. Nang sudt 14 50,9 %.

TINMR (400 MHz,CDCL)3: 7,65(d,] = 8,6 Hz,2H),7,58(d.J = 8,5 Hz,1H),7.27(d,J
= 2.4 Hz,1H),7,12(d,J = 8,6 Hz,2H),7,01(dd,J = 8,5,2.,4 Hz,1H),2,65(s,3H).

Téng hop 2-(2-bromo-4-(4-triﬂometyl)phenoxy)phenyl)-2—mety1 oxoaxetat

1,02 g 1-(2-bromo-4-(4-triflometyl)phenoxy)phenyl)etan-1-on thu dugc ¢ doan
trude duge can va 11,5 mL DMSO duge thém vao va hoa tan trong binh c6 quay chén
khong 100 ml. 2,33 g iot dugc thém vao hdn hop va duge khudy & 100°C trong 0,5 gio
trong bép gia nhiét du. Sau khi phan Gmg két thuc, hon hop duge d8 nguoi dén 60°C,
thém 2,76 g kali cacbonat va khudy & 100°C trong 0,5 gio. Hon hop duoc dé nguoi dén
35°C, thém 0,60 ml iodometan va khudy & 35°C trong 3 gio. Sau khi két thuc phan tng,

ibt du duoc 1am ngudi bang dung dich chira nude natri sulfit béo hoa dugc thém vao, va
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dung dich két tua duoc loc béng xelit. Cht rdn dugc loc duge chét béng toluen va thém
vao dung dich truée d6. L6p hitu co clia dung dich duge tach ra va 16p nudc duoc chiét
xuét bang toluen. Cac 16p hitu co duge két hop va rira sach bang nude va dung dich mubi
bdo hoa. Lp hitu co dugce sdy kho bang natri sulfat khan va dung mdi duge chung cét.
Can dugce tinh ché bang phuong phép sic ky cot (gel silic oxit, hexan/etyl axetat = 7/1),
nh d6 thu duroc 0,677 ¢ hop chét tiéu dé 1a chét 16ng mau vang nhat. Nang suét 1a 58,9 %.

THNMR(400 MHz,CDCly)3: 7,76(d,J = 8,6 Hz,1H),7,69(d,J = 8,9 Hz,2H),7,25(d.J
= 2.4 Hz,1H),7,18(d,J = 8,9 Hz,2H),7,05(dd,J = 8,6,2,4 Hz,1H),3,96(s,3H).

Tdong hop
2-(2-bromo-4-(4-triﬂometyl)phenoxy)phenyl)-2-hydroxy-3 -(1H-1,2,4-triazol-1-yl)metyl
propionat (hop chit 1-234)

0,663 g 2-(2-br0mo-4-(4-triﬂomety1)phen0xy)pheny1)-2-mety1 oxoaxetat thu
duoc & doan trén duge hoa tan trong 4,5 ml DMF va 0,344 g TMSOB va 0,195 g natri
triazol dugc thém vao dung dich va khudy 30 gio trong khi trd vé nhiét do phong. Hon
hop dugc khudy trong binh 50°C trong 4 gi¢. Sau khi hoan thanh phéan tng, dung dich
chtra nuée amoni clorua bdo hoa duoc thém vao hdn hop va dugce chiét xuét bang etyl
axetat. LGp hitu co dugc rira bing nudc ba lAn va sau d6 rira bang dung dich mudi bio
hoa. Sau khi 16p hitu co dugce sdy kho bang natri sulfat khan, dung mdi dugc chung cit
va cin dugce tinh ché bang phuong phap sdc ky cot (gel silic oxit, hexan/etyl axetat =
1/3), vi vy thu dugc 0,142 g hop chét tiu d& 1a chét rdn mau vang. San lugng la

17,8 %.

IHINMR(400 MHz,CDCl5)3: 7,98(s,1H),7,88(s,1H),7,63(d.J = 8,6 Hz,2H),7.45(d.J
- 88HzIH)725(dJ = 25HzIH)7.07(dJ = 86Hz2H).691(dd] =
8.8.2.5 Hz,1H),5,04(s,2H),5,00(s,1H).3,81(s,3H).

Vi du tdng hop 39. Tbng hop Hop chit I-128
Téng hop 1-(2-(triﬂometyl)-4-(4-(triﬂometyl)phenoxy)phenyl)etan— 1-on

1,20 g 2-triflometyl-4-floaxetophenon hoa tan trong 10 ml NMP va 1,16 g
4-tribromophenol va 2,48 g kali cacbonat dugc thém vao hdn hop va khudy ¢ 120°C trong

1,5 gio. Sau khi hoan thanh phan tmg, toluen dugc thém vao hon hop va 16p hitu co duge
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rira bang nudc va dung dich muébi bdo hoa va siy khd bang natri sulfat khan. Dung m6i
dugc chung cit va cin duoc tinh ché bang phuong phap sdc ky cot (gel silic oxit,
hexan/etyl axetat = 7/1), nho d6 thu dugc 1,31 g hop chét tiéu dé 1a chét 1éng dinh khong

mau. Nang suit 13 64,5 %.

INMR(400 MHz,CDCL)5: 7.66(d,J = 87 Hz,2H),7,53(d,J = 8,5 Hz,1H),7,38(d.J =
2.4 Hz,1H),7,20(dd,J = 8,5,2,4 Hz,1H),7,13(d.J = 8,7 Hz,2H),2,59(s,3H).

Tbng hop 2-(2-(triﬂometyl)-4-(4-(triﬂometyl)phenoxy)phenyl)-2-metyl oxoaxetat

1,30 g 1—(2-triﬂometyl)-4-(4-(triﬂometyl)phenoxy)phenyl)etan-1—on thu dugc &
doan trudc duge can va 15 mL DMSO duge thém vao va hoa tan trong binh ¢6 quay chén
khéng 100 ml. 3,03 g iot dugc thém vao hdn hop va duge khudy & 100°C trong 0,5 gio
trong bép gia nhiét dau. Sau khi phan tng két thuc, hdn hgp dugc dé ngudi dén 60°C,
thém 3,61 g kali cacbonat va khudy & 100°C trong 0,5 gio. Hon hop duge dé nguoi dén
35°C, thém 0,75 mL iodometan va khudy & 35°C trong 2 gi¢. Sau khi két thiic phan Umg,
dung dich chira nudc natri sulfit béo hoa va toluen dugc thém vao hdn hop, va dung dich
két thia dwoc loc bang xelit. L6p hitu co ctia dung dich duge tach ra va 16p nudc dugc chiét
xuét bang toluen. Céc 16p hitu co duge két hop va rira sach bang nude va dung dich mudi
bdo hoa. Lop hitu co duge sdy kho bang natri sulfat khan va dung méi dugc chung cét.
Cin duoc tinh ché bing phuong phap sdc ky cot (gel silic oxit, hexan/etyl axetat = 7/1),
nho d6 thu dugc 0,755 g hop chét tiéu dé 1a chét long mau vang nhat. San lugng la
51,6 %.

IHNMR(400 MHz,CDCI3)5: 7,70(d,J = 8,9 Hz.2H),7,69(d,J = 8,7 Hz,1H).7.40(d.J
— 2.3 Hz,1H),7,23-7,17(m,3H),3,95(s,3H).

Téng hop 2-hydroxy-2-(2-(triﬂomety1)-4-(4-(triﬂometyl)phenoxy)phenyl) metyl

propionat

Sau khi 0,386 g 2—(2-(triﬂ0metyl)-4-(4—(triﬂometyl)phenoxy)pheny1)-2-mety1
oxoaxetat thu dugc & doan trén dugc hoa tan trong 4 mL dicloetan va dé ngudi dén
-15°C, hdn hop dugc nho giot bang 1,4 mL (1,4 M) dung dich trimetylalumin-hexan
trong 10 phut. Sau khi hdn hop duge khudy & cuing nhiét d6 trong 30 phut, hdn hop nay

dwoc thém dung dich chira nude axit clohydric va dugc chiét xuit bing clorofom. Sau
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khi 16p hitu co dugc rira bang axit clohydric, nudc va dung dich mubi bao hoa, 16p hitu
co dugc sy kho bing natri sulfat khan va dung moi dugce chung cét. Thu dugc 0,392 g

hop chét tiéu dé 1a 16ng khong mau bang phwong phép sdy kho chan khong.
Téng hop 2-(2—(triﬂoromethyl)—4-(4-(triﬂometyl)phenoxy)phenyl)metyl acrylat

0,392 g 2-hydroxy-2-(2-(triﬂometyl)-4-(4-(triﬂometyl)phenoxy)phenyl)metyl
propionat thu dugc & doan trén dugc hoa tan trong 5 mL toluen va 94,8 mg axit
p-toluensulfonic monohydrat dugc thém vao hdn hop va hdi luu trong 1 gid. Hon hop
duge thém 91,8 mg axit p-toluenesulfonic monohydrat trong 1 gio, 0,5 g rdy phén tir
4A trong 30 phut va 109 mg axit p-toluenesulfonic monohydrat trong 1 giova hdi luu
trong 1 gio. Sau khi phan ung két thic, chat ran dugc loai bo bang cach loc va hdn hop
dugce rira bang dung dich chira nude natri hydro cacbonat, nudc va dung dich mubi bio
hoa. Sau khi 16p hitu co dugce sdy kho bang natri sulfat khan, dung moi dugc chung cét
va cin dugce tinh ché bing phuong phap sdc ky cot (gel silic oxit, hexan/etyl axetat =
10/1), vi vay thu dugc 0,258 g hop chét tidu @ 1a chét 1ong khong mau. Ning suét 1a
68,8 %.

IENMR(400 MHz,CDCLs)5: 7,64(d,J = 8,8 Hz.2H),7,35(d.J = 2,5 Hz,1H),7,27(d.J
= 8.4 Hz,1H),7,17(dd,] = 8.4.2.5 Hz,1H),7,12(d,J =
8.8 Hz,2H),6,62(s,1H),5,79(s,1H).3,77(s, 1 H).

Tong hop 2-(2-(triﬂometyl)-4-(4-(triﬂometyl)phenoxy)phenyl)oxiran—2-mety1

cacboxylat

Sau khi 0,250 g metyl
2—(2-(triﬂometyl)-4—(4-(triﬂometyl)phenoxy)phenyl)metyl acrylat dugc tong hop &
doan trude duge hoa tan trong 1,6 ml axetonitril va 1,6 ml metanol va dé ngudi trong
binh d4, hdn hop nay dugce thém 184 mg ta chét hydro peroxit ure va 89,2 mg kali
cacbonat va khudy & nhiét 6 phong 6,5 gio. Sau khi phan tmg két thic, axit clohydric
dam dic 2N dugc thém vao hon hop va dugc chiét xut bang etyl axetat. Lop hitu co
duge rira bang nudce va dung dich mudi bdo hoa, dung mdi duge chung cét. Can duoc
tinh ché bang phuong phép sdc ky cot (gel silic oxit, hexan/etyl axetat = 7/1), nho do
thu dugc 0,239 g hop chét tiéu dé 12 chit ran khong mau. Nang suét 12 91,7 %.
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IHINMR(400 MHz,CDCL)3: 7,64(d,J = 8,6 Hz2H),7.63(d,] = 8,6 Hz,1H),7,33(d,J
= 2.5Hz1H).7,20(ddJ = 8,6.2,5 Hz,1H),7,12(d,J = 8,6 Hz,2H),3,76(s,3H),3,66(d.J =
6,2 Hz,1H),3,06(d,] = 6,2 Hz,1H).

Tbng hop
2-hydroxy-3-(1H-1,2,4-triazol-1 -yl)—2-(2-(triﬂometyl)-4-(4-triﬂometyl)phenoxy)phe
nyl)metyl propionat (hop chét I-128)

0,230 g 2-(2-(triﬂ0mety1)-4-(4—(triﬂometyl)phenoxy)pheny1)0xiran-2-metyl
cacboxylat thu dugc ¢ doan trén duge hoa tan trong 2 mL DMF va 51,7 mg triazol va
39,4 mg natri triazol dugc thém vao dung dich va khudy & 50°C trong 3 gid va 6 60°C
trong 3 gio. Sau khi hoan thanh phan ¢mg, dung dich chtra nu6c amoni clorua bdo hoa
duge thém vao hdn hop va duge chiét xuit bang etyl axetat. Ldp hitu co duge rira bing
nude va dung dich mubdi bao hoa va sau d6 siy kho biang natri sulfat khan. Sau khi dung
mdi duoc chung cit, cin duge tinh ché bing sic ky cot (gel silic oxit, hexan/etyl axetat
= 1/3), nho d6 thu duge 0,187 g hop chét tiéu d& 14 chét rin mau tring. Nang suit 1a
69,5 %.

IHNMR (400 MHz,CDCL)3:  8,12(s,1H),7,89(s, 1H),7,70-7,64(m,3H),7.45(d.J
27HZIH)7,13(ddJ = 9.027HzIH)710d] =  9.0Hz2H)S5,09(d)
14,1 Hz,1H),4,74(s,1H).,4,73(d,] = 14,1 Hz,1H),3,81(s,3H).

Vi du téng hop 40. Tong hop Hop chat 1-40
Tbng hop 1-(4-(4-bromo-3-flophenoxy)-2-clophenyl)etan- 1-on

1,30 g 2-clo-4-floaxetophenon hoa tan trong 10ml DMF va 1,60g
4-bromo-3-flophenol va 3,17 g kali cacbonat dugc thém vao hdn hop va khudy & 80°C
trong 3 gio. Sau khi hoan thanh phan tmg, toluen duoc thém vao hdn hop va 16p hiru co
duoc rira bang nudce va dung dich mudi bdo hoa va siy khd bang natri sulfat khan. Dung
mdi duoc chung cat va cin duoc tinh ché bang phuong phap sdc ky cot (gel silic oxit,
hexan/etyl axetat = 9/1), nho d6 thu duge 2,03 g hop chét tiéu dé 1 chat 1ong dinh khong

mau. Ning suat 1a 78,3 %.
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'INMR(400 MHz,CDCL)3: ~ 7,65(dJ = 8,6 Hz1H),7,56(dd.J
8.8.8,0 Hz,1H),7,03(d,J = 2.4Hz1H),6,94(dd,J = 8.6.2,4 Hz,1H),6,84(dd,J
9.2.2,7 Hz,1H),6,77(ddd,] = 8,8,2,7,0,9 Hz,1H),2,66(s,3H).

Téng hop 2-(4-(4-bromo-3-flophenoxy)-2-clophenyl)-2-metyl oxoaxetat

2,01 g 1-4-(4-bromo-3-flophenoxy)-2-clophenyl)etan-1-on thu dugc & doan
trude dugc thém vao va hoa tan trong 11,5 mL DMSO. 4,74 g iot duoc thém vao hdn
hop va dugce khudy & 100°C trong 0,5 gio trong bép gia nhiét dau. Sau khi phan tng két
thic, hdn hop duge dé ngudi dén 60°C, thém 56,8 g kali cacbonat va khudy & 100°C
trong 0,5 gio. Hon hop dugc dé ngudi dén 35°C, thém 1,2 mL iodometan va khuéy §;
35°C trong 2,5 gio. Sau khi két thuc phan Ung, i6t du duge lam ngudi bang dung dich
chira nuéc natri sulfit bio hoa duge thém vao, va dung dich két tua dugce loc béng xelit.
Chét ran duoc loc dugc chét bang toluen va thém vao dung dich trudc do6. Lop hitu co
ctia dung dich dugc tach ra va 16p nude dugce chiét xuét bang toluen. Cac 16p hitu co
duoc két hop va rira sach bang nude va dung dich mudi bdo hoa. Lép hitu co dugc sy
kho bing natri sulfat khan va dung méi dugc chung cit. Cin dugce tinh ché bing
phuong phap sdc ky cot (gel silic oxit, hexan/etyl axetat = 7/1), nho d6 thu duoge 1,36 g

hop chét tidu dé 1a chét 16ng mau vang nhat. Nang suét 1 59,8%.

IINMR(400 MHzCDCL)3:  7,83(dJ = 8,6Hz1H),7.59(dd.] =
8778 Hz1H),7,02(d,] = 23HzlH),6,99(ddJ = 8,6,2,3 Hz,1H)6.90(dd.J
9.0,2,7 Hz,1H),6,80(ddd,] = 8,7,2,7,1,2 Hz,1H),3,96(s,3H).

Il

Téng hop
2-(4-(4-bromo-3 ~flophenoxy)-2-(clophenyl)-2-hydroxy-3-(1H-1 .2, 4-triazol-1-yl)metyl
propionat (hop chét 1-40)

L1l g 2-(4-(4-bromo-3-ﬂophenoxy)-Z-clophenyl)—2-mety1 oxoaxetat thu duoc
& doan truge duge hoa tan trong 6 ml DMAc va 0,603 g TMSOB va 0,345 g natri
triazol dugc thém vao hdn hop va khudy & nhiét do phong trong 30 phit. Hon hop dugc
khudy trong binh 50°C trong 2 gi¢. Sau khi hoan thanh phan Gng, dung dich chira nudc
amoni clorua bio hoa dugc thém vao hdn hop va dugc chiét xuét bang etyl axetat. Lop
hitu co duge rira bang nudc ba 1An va sau d6 rira bang dung dich mudi bdo hoa. Sau khi

16p hitu co duge sdy kho bing natri sulfat khan, dung moi dugc chung cit va cin dugc
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tinh ché bang phuwong phap sdc ky cot (gel silic oxit, hexan/etyl axetat = 1/3), vi vay
thu duoc 0,365 g hop chét tiéu d& 1a cht rin mau vang nhat. Nang sudt 13 27,2%.

THNMR (400 MHz,CDCl3)3: 8,01(s,1H),7,88(s,1H),7,52(dd,J =
8779 Hz1H)7.45dJ] = 88HzI1H),7,02(dJ = 2,5HzI1H)6,86(dd.]
8.8.2.5 Hz,1H),6,81(dd,J = 9,3,2,7 Hz,1H),6,72(ddd,] = 8,7.2,7,1,1 Hz,1H),5,03(d.J
143 Hz,1H),4,94(d,] = 14,3 Hz,1H),4,88(s,3H).3,80(s,3H).

Il

Vi du tdng hop 41. Téng hop Hop chét 1-133
Tbng hop 1-(4-(3,4-diﬂophenoxy)-2-(triﬂometyl)phenyl)etan—l-on

1,85 g 2-triflometyl-4-floaxetophenon hoa tan trong 15ml DMAc va 1,40 g
3 4-diflophenol va 3,81 g kali cacbonat dugc thém vao hdn hop va khudy & 90°C trong 1
gio. Sau khi hoan thanh phan (mg, toluen duoc thém vao hon hop va 16p hitu co dugc
rira bang nuéc va dung dich mudi bdo hoa va sdy kho bang natri sulfat khan. Dung moi
duoc chung cit va thu dugce 2,75 g hop chét tiéu dé duéi dang chét 1ong dinh khong

mau. Nang suit 14 96,6%.

IHNMR(400 MHzCDCL)S:  7,51(dJ = 85HzIH).7.31(dJ
2.5 Hz,1H),7,25-7,15(m, 1H),7,13(dd,J = 8,5.2,5 Hz,1H),6,92(ddd,] =
10,7,6,6,2,9 Hz,1H),6,83-6,77(m,1H),2,58(s,3H).

Tbng hop 2-(4-(3,4-diﬂophenoxy)-2-(triﬂometyl)pheny1)—2-1netyl oxoaxetat

2,73 g 1-(4-(3,4-diﬂorophenoxy)—2-(triﬂometyl)phenyl)ethan-l-on duge tong
hop & doan trude duge cén va thém 35 ml DMSO dé hoa tan. 6,91 g iot dugc thém vao
hdn hop va dugc khudy & 100°C trong 0,5 gio trong bép gia nhiét dau. Sau khi phan
ng két thuc, hdn hop dugce dé nguoi dén 60°C, thém 8,35 g kali cacbonat va khudy &
100°C trong 0,5 gid. Hon hop duge d8 nguodi dén 35°C, thém 1,7 ml iodometan va
khudy & 35°C trong 2 gio. Sau khi két thiic phan tng, dung dich chira nuéc natri sulfit
bdo hoa va toluen dwoc thém vao hdn hop, va dung dich két toa duoc loc bang xelit.
L6p hitu co ctia dung dich dugc tach ra va 16p nude duoc chiét xuit bang toluen. Céc
16p hitu co duge két hop va rira sach bing nude va dung dich mudi bdo hoa. Lép hitu

co dugce sdy kho bang natri sulfat khan va dung moi dugc chung cit. Can duoc tinh ché
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bing phuong phap sdc ky cot (gel silic oxit, hexan/etyl axetat = 7/1), nh¢o d6 thu dugc
1,60 g hop chét tidu dé 1a chit 16ng mau vang nhat. Nang suét 12 51,3%.

HNMR(400 MHzCDCl)3:  7,67(dJ = 8,6HzI1H),7,34(d]
2.5 Hz,1H),7,28-7,20(m,1H),7,15(dd,J = 8.6.2,5 Hz),6,96(ddd,J =
10,5,6,6.2.9 Hz,1H),6,87-6,82(m, 1H),3,95(s,3H).

Téng hop 2-(4-(3,4-diﬂophenoxy)—2-(triﬂometyl)phenyl)metyl acrylat

Sau khi 1,59¢g 2-(4-(3,4-diﬂophenoxy)-2-(triﬂometyl)phenyl)-2-mety1
oxoaxetat thu dugc & doan trén dugc hoa tan trong 17,6 mL dicloetan va dé ngudi dén
-15°C, hdn hop dugce nhd giot bé‘mg 6,3 mL (1,4 M) dung dich trimetylalumin-hexan
trong 6 phut. Sau khi hon hop duge khudy & cing nhiét do trong 30 phut, hdn hop nay
duoc thém dung dich chtra nudc axit clohydric va dugc chiét xuét biang clorofom. Sau
khi 16p hitu co dugc rira bang axit clohydric, nu6c va dung dich mubi bdo hoa, 16p hitu
co duge sdy kho bing natri sulfat khan va dung mdi dugc chung cét. Dung dich nay
duoc hoa tan trong 15 ml toluen, thém 426 mg axit sulfuric 98% va hoi luu trong 0,5
gio. Sau khi phan Ung két thuc, dung dich nay dugc nhé giot vao dung dich chira nudc
bicacbonat natri bdo hoa va rira bing nudc va dung dich mubi bdo hoa. Sau khi 16p hitu
co duoc sdy kho béng natri sulfat khan, dung moi dugc chung cAt va cin dugc tinh ché
bing phwong phéap sdc ky cot (gel silic oxit, hexan/etyl axetat = 10/1), vi véay thu duoc
0,757 g hop chét tidu d& 1a chét 1ong khong mau. Nang suét 14 77,9%.

IINMR(400 MHzCDCL)S:  728(dJ = 25Hz1H)723(dJ =
8 4 Hz,1H),7,22-7,14(m,1H),7,10(dd,J = 8.4.2,5 Hz,1H),6,91(ddd,] =
10,9.6,6.2.9 Hz,11),6,83-6,77(m, 1H),6,60(d,] = 1,0 Hz,1H),5,77(d,J =

1,0 Hz,1H),3,76(s,3H).

Téng hop
2-(4-(3 A-diflophenoxy)-2-(triflometyl)phenyl)-2-hydroxy-3 -(1H-1,2,4-triazol-1-yl)metyl
prdpanoat (hop chat 1-133)

Sau khi 0,726 g 2-(4-(3,4-diﬂophenoxy)-2-(triﬂometyl)phenyl)metyl acrylat dugc
téng hop & doan trude duge hoa tan trong 4,6 ml axetonitril va 4,6 ml metanol va dé nguoi

trong binh da, hon hop nay dugc thém 532 mg ta chét hydro peroxit ure va 258 mg kali
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cacbonat va khudy & nhiét do phong trong 7 gi¢. Sau khi phan trng két thuc, axit clohydric
dam dac 2N dugc thém vao hdn hop va duge chiét xuét bang etyl axetat. Sau khi 16p hitu co
duoc rira bang nuéc va dung dich mubi bio hoa, 16p hitu co duoc sy kho bang natri sulfat
khan va dung moi dugc chung cit. Dung dich nay dugc hoa tan trong 5 mL DMF, thém
130 mg triazol va 170 mg triazol natrikhudy & nhiét do 60°C trong 5 gi0. Sau khi hoan
thanh phan tng, dung dich chita nuéc amoni clorua bio hoa dugc thém vao hdn hop va
duoc chiét xuit bang etyl axetat. Lop hitu co dugc rira bing nude va dung dich mudi bdo
hoa va sau do6 sdy kho bang natri sulfat khan. Sau khi dung mbi duge chung cét, cin dugc
tinh ché bang sic ky cot (gel silic oxit, hexan/etyl axetat = 1/3), nho do thu duoc 0,187 g

hop chét tiéu @& 12 chat rén mau tring. Ning suét 14 79,4%.

IFINMR(400 MHz,CDCl5)3: 8,11(s,1H),7,88(s,1H),7,64(d.J = 8,9 Hz,1H),7,38(d.J
—  27HzI1H)7,22-7,15(m,1H),7,06(ddJ = 8927 HzIH)689(ddd] =
10.7.,6,6.2.9 Hz,1H),5,08(d,] = 14,1 Hz,1H),4,76(s,1),4,72(d.J = 14,1 Hz,1H)3,79(s,3H).

Vi du tong hop 42. Tbng hop Hop chét ITlc-4
Tbng hop 1-(2-clo-4-(quinolin-6-y10xy)pheny1)etan-l-on

1,01 g 2-clo-4-floaxetophenon hoa tan trong 10 ml NMP va 1,02 g6-quinolinol va
2,46 g kali cacbonat dugc thém vao hdn hop va khudy & 80°C trong 3,5 gio. Sau khi hoan
thanh phan mg, toluen dugc thém vao hdn hop va 16p hitu co dugc rira bang dung dich
chira nuGe natri hydroxit 2N, nudc va dung dich mubi bio hoa va sdy kh bang natri sulfat
khan. Dung méi dugc chung cht va cin duoc tinh ché bang phuong phap sdc ky cot (gel
silic oxit, hexan/etyl axetat = 2/3), nhdr d6 thu duge 1,19 ghop chét tiéu d& 1a chét long dinh
khong mau. San lugng la 68,1 %.

IINMR(400 MHZ,CDCL)3: ~ 8,91(ddJ = 4.2,1,7 Hz1H),8,16(d.J =
0.1 Hz,1H).8,09(dd,] = 84,1,7 Hz1H),7.68(d.] = 8,6HzIH)748(ddJ =
9.12.7 Hz1H),7,43(dd,] = 84,42 Hz1H),739(dJ = 2.7HzI1H)7,08(dJ =

2.4 Hz,1H),6,99(dd,] = 8,6,2,4 Hz,1H),2,67(s,3H).
Téng hop 2-(2-010-4-(quinolin—6—y10xy)pheny1)-2-metyl oxoaxetat
1,18 ¢ 1-(2-clo-4-(quinolin-6-yloxy)phenyl)etan-1-on thu dugc & doan trudc

duoc thém vao va hoa tan trong 15 mL DMSO. 3,24 g iot dugc thém vao hdn hop va
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duoc khudy & 100°C trong 0,5 gid trong bép gia nhiét dau. Sau khi phan Gng két thuc,
hdn hop duge dé ngudi dén 60°C, thém 3,84 g kali cacbonat va khudy & 100°C trong
0,5 gio. Hon hop duoc dé ngudi dén 35°C, thém 0,8 ml g iodometan va khudy & 35°C
trong 3 gio. Sau khi két thuc phan tng, i6t du duoc lam ngudi bang dung dich chia
nuéce natri sulfit bio hoa dugce thém vao, va dung dich két tia duge loc bang xelit. Chét
rén dugc loc duge chit bing toluen va thém vao dung dich trude do. Lop hitu co cua
dung dich dugc tach ra va 16p nudc duge chiét xuét bang toluen. Céc 16p hitu co dugc
két hop va rira sach bang nudc va dung dich mudi bdo hoa. Lép hitu co duge sdy kho
bing natri sulfat khan va dung moi dugce chung cit. Can duoc tinh ché bang phuong
phap sic ky cot (gel silic oxit, hexan/etyl axetat = 1/3), nhd d6 thu duge 242 mg hop

chét tiéu dé 1a chit 16ng mau cam nhat. San lwong 1a 17,8%.

Téng hop 2-(2-clo-4-(quinolin—6-yloxy)phenyl)-2-hydroxy-3-(lH- 1,2,4-triazol-1-yl)metyl
propionat (hop chit ITIc-4)

239 mg 2-(2-clo-4-(quinolin-6-yloxy)phenyl)-2-metyl oxoaxetat thu dugc ¢
doan trudc dugce hoa tan trong 2,1 ml DMAc va 148 mg TMSOB va 83,1 mg natri
triazol dugc thém vao hdn hop va khudy & nhiét do phong trong 30 gio. Hon hop duoc
khudy trong binh 50°C trong 6 git. Sau khi hoan thanh phan Gng, dung dich chira nude
amoni clorua bio hoa dugc thém vao hdn hop va dugc chiét xuét bang etyl axetat. Lop
hitu co dugc rira bang nudc ba 1in va sau d6 rira bang dung dich mubi bio hoa. Sau khi
16p hitu co dugce sdy kho bang natri sulfat khan va sau d6 dung mdi dugc chung cét va
cdn duogc tinh ché bang phuwong phap sdc ky cot (gel silic oxit, clorofom/methanol =
20/1) va sau d6 duogc tinh thé hoa lai tir etyl axetat, vi vay thu duogc 37,4 mg hop chét

tidu dé 1a chét rin mau tring. Nang sudt 1a 12,6%.

'NMR(400 MHzCDCL)3: ~ 8,89(ddJ = 42,1, 7Hzl1H).8,13(dJ =
9,1 Hz,1H),8,08(d,J = 8.3 Hz,1H),8,02(s,1H),7,90(s,1H),7,46(dd.J =
0127 Hz,1H),745(d) = 88HzIH)742(ddJ = 83,42Hz1H)733(dJ =
27 HZIH).7.07(dJ = 25HzlH)691(ddJ = 8825HzIH)504(d] =

14,1 Hz, 1H),4,97(s,1H),4,97(d,J = 14,3 Hz,1H),3,81(s,3H).
Vi du tdng hop 43. Tong hop Hop chét 111d-1

Téng hop 1-(2-clo-4-(naphtalen-1 -yloxy)phenyl)etan-1-on
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1,20 g 2-triflometyl-4-floaxetophenon hoa tan trong 10 ml NMP va 1,21 ¢
1-naphthol va 2,96 g xesi cacbonat dugc thém vao hdn hop va khudy & 100°C trong 4
gid. Sau khi hoan thanh phan tng, toluen dugc thém vao hdn hop va 16p hitu co duoc
rira bang nuée va dung dich mubi bdo hoa va sdy kho bang natri sulfat khan. Dung moi
duoc chung cét va thu dugc 1,37 g hop chét tiéu dé dudi dang chét rin mau cam nhat.

San lugng 1a 58,7%.

IHNMR(400 MHz,CDCL)3: 7,99(d,] = 8,3 Hz,1H),7,92(d,J = 8,2 Hz,1H),7,75(d.J
= 8.3 Hz1H),7,63(d,J = 8,7 Hz,1H),7,57-7,44(m,3H),7,14(dd.J = 7.,5,0,8 Hz,1H),7,01(d.J
= 2.4 Hz),6,89(dd,] = 8,7,2,4 Hz),2,64(s,3H).

Téng hop 2-(2-clo-4-(naphtalen-1-yloxy)phenyl)-2-metyl oxoaxetat

1,36 g 1-(2-clo-4-(naphtalen-1-yloxy)phenyl)etan-1-ondugc tbng hop & doan
trude dugce can va thém 15 mL DMSO dé hoa tan. 3,48 g iot dugc thém vao hdn hop va
duge khudy ¢ 100°C trong 0,5 gid trong bép gia nhiét dau. Sau khi phan tng két thuc,
hdn hop duge dé nguoi dén 60°C, thém 4,09 g kali cacbonat va khudy & 100°C trong
0,5 gid. Hon hop dugc dé nguoi dén 35°C, thém 0,95 ml iodometan va khudy & 35°C
trong 3 gio. Sau khi két thic phan tng, dung dich chira nw6e natri sulfit bdo hoa duoc
thém vao hon hop, va dung dich két tia duoc loc bing xelit. Lép hiru co ctia dung dich
dugc tach ra va 16p nude dugce chiét xuét bang toluen. Céc 16p hitu co dugc két hop va
rira sach bang nudc va dung dich mudi bdo hoa. Lép hiru co duge sdy kho bang natri
sulfat khan va dung mdi dugc chung cit. Can duoc tinh ché bang phuwong phép sdc ky
cot (gel silic oxit, hexan/etyl axetat = 7/1), nho d6 thu dugce 1,07 g hop chit tiéu dé 1a

chit rin mau vang nhat. San lugng la 69,0%.

THNMR(400 MHz,CDCL)3: 7,92(d.J = 8,3 Hz2H),7,80(d.J = 8,7 Hz,1H),7,79(d.J
— 8.3 Hz,1H),7,58-7,47(m,3H),7,18(d,] = 7,5 Hz,1H),6,99(d,J = 2.4 Hz,1H),6,95(dd.J =
8,7.2,4 Hz,1H),3,94(s,3H).

Téng hop 2(2-c10-4-(naphtalen-1-yloxy)phenyl)-2-hydoxy-3-(lH-1,2,4-triazol-l-yl)metyl
propionat (hop chét IT1d-1)

2-(2-clo-4-(naphtalen-1-yloxy)phenyl)-2-metyl oxoaxetat thu duoc & doan trudc
duoc hoa tan trong 6 ml DMAc va 0,641 g TMSOB va 0,368 g natri triazol dugc thém vao
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hén hop va khudy & nhiét do phong trong 30 phut. Hbdn hop duge khudy trong binh 50°C
trong 3 gid. Sau khi hoan thanh phan mg, dung dich chtra nuéce amoni clorua bdo hoa dugc
thém vao hon hop va dugc chiét xuit bang etyl axetat. Lop hitu co duoc rira bang nuéc ba
1An va sau d6 rira bang dung dich mudi bdo hoa. Sau khi 16p hiru co duge sdy kho bang natri
sulfat khan, dung mdi dugc chung ct va ciin duoc tinh ché bang phuong phap sac ky cot
(gel silic oxit, hexan/etyl axetat = 1/3), vi vy thu dugc 0,368 g hop chét tiéu d& 1a chét ran

mau tring. Nang sut 12 27,9%.

HNMR (400 mHz,CDCL3)3: 8,02(brd,J = 8,0 Hz,1H),8,01(s,1H),7.99(brd,J =
9.3 Hz,1H),7,88(s,1H),7,70(d,] = 83 Hz,1H),7,57-7,47(m,2H),7,44(dd,]
81,77 Hz,1H),739(d) = 88Hz1H),7.01(dJ = 2,5HzI1H),6,86(ddJ =
8.8.2.5 Hz,1H),5,02(d,J = 14,2 Hz,1H),4,92(d,J = 14,2 Hz,1H).4,86(s,1H),3,79(s,3H).

Il

Vi du tdng hop 44. Téng hop Hop chét I1If-2
Téng hop 1-(6-(4-clophenoxy)pyridin-3-yl)etan-1-on

0,998 g 2-clo-5-axetyl pyridin c6 ban trén thi truong duoc hoa tan trong 13 ml
DMTF va 0,908 g 4-clophenol va 2,51 g kali cacbonat dugc thém vao hdn hop va khudy
& 80°C trong 1,5 gid. Sau khi phan tng két thuc, etyl axetat dugc thém vao hdn hop va
16p hitu co duoc rira bang dung dich chira nudc natri hydroxitnuge va dung dich mudi
bdo hoa va sdy kho bang natri sulfat khan. Dung moi dugc chung cit va cin dugce tinh
ché bang phuong phap sdc ky cot (gel silic oxit, clorofom/etyl axetat = 50/1), nho do
thu duoc 1,33 g hop chét tiéu d@ 1a chét 1ong khong mau. Nang suét 12 83,9%.

THNMR (400 MHz,CDCL3)3:  8,74(d,J 2.3 Hz,1H),8,29(dd,] =
8723 Hz1H)7,40(dJ = 88Hz2H),7,10(dJ =  88Hz2H),7,00(dJ
8,7 Hz,1H),2,57(s,3H).

Tbng hop 2-(6-(4-clophenoxy )pyridin-3-yl)-2-metyl oxoaxetat

1,00 g 1-(6-(4-clophenoxy)pyridine-3-yl)etan-1-on dugc tdng hop & doan trude
dugc cin va thém 6 ml DMSO dé hoa tan. 3,26 g iot dugc thém vao hdn hop va duogc
khudy & 100°C trong 0,5 gid trong bép gia nhiét dau. Sau khi phan (g két thuc, hon
hop dugc dé nguoi dén 60°C, thém 3,93 g kali cacbonat va khudy & 100°C trong 0,5

gid. Hon hop dugc dé ngudi dén 35°C, thém 0,303 mLiodometan va khudy & 35°C
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trong 2,5 gio. Sau khi két thuc phan tng, 60 ml dung dich chira nudc natri sulfit bdo
hoa dugc thém vao hdn hop, va dung dich két tha dugc loc bang xelit. Lp hitu co cua
dung dich dugc tach ra va 16p nude duge chiét xudt béng toluen. Céc 16p hitu co duoc
két hop va rira sach bang nudc va dung dich mudi bao hoa. Lép hitu co duge sdy kho
bang natri sulfat khan va dung méi dugc chung cit. Cin duoc tinh ché bang phuong
phap séc ky cot (gel silic oxit, hexan/etyl axetat = 5/1), nho do thu dugc 0,156 g hop

chét tiéu dé 1a chat rin mau vang nhat. Nang suét 14 51,3%.

'HNMR(400 MHz,CDCl5)8:  8,88(ddJ =  2,4,0,7Hz1H);83 8(dd,J
8,7,2,4 Hz,1H),7,39(d,J = 8,9 Hz,2H),7,11(d,J = 8.9 Hz),7,04(dd,J
8,7,0,7 Hz,1H),3,97(s,3H).

Il

Téng hop 2-(6-(4-clophenoxy)pyridin-3-yl)metyl acrylat

24,7 mg natri hydrua dugc can trong binh 20 mL, dugc ling bang hexan, va
duge tao huyén phii trongl mL DMSO. Sau khi 0,270 mg metyltriphenylphosphin iot
dwoc thém vao hop chit va khudy & nhiét do phong trong 30 phut, 0,148 g metyl
2-(6-(4-clophenoxy)pyridin-3-yl)-2-oxoaxetat dugc tbng hop & doan truge duge hoa
tan trong 1,5 ml DMSO va nhé giot trong 2 phut, va hon hop nay dugc khudy & nhiét
do phong trong 3 gio. Sau khi phan trng két thic, hon hop nay dugc thém axit clohydric
1 mol/L va chiét xuit bing etyl axetat. Ldp hitu co dugc rira bang nude va dung dich
mubi bdo hoa va sdy kho bang natri sulfat khan. Dung mdi dugc chung cit va can dugc
tinh ché bang phuong phap sdc ky cot (gel silic oxit, hexan/etyl axetat = 5/1), nho d6
thu dwoc 55,1 mg hop chét tiéu dé 1a chit 1ong khong mau. Nang sudt 12 37,6%.

IHNMR(400 MHz,CDCL)s:  8,20(dJ =  2,5Hzl1H),7,79(ddJ =
8.6.2.5 Hz, 1H),7,36(d,J) = 87Hz2H),7,09(dJ = 8,7Hz2H)692(dJ =
8.6 Hz,1H),6,43(d,J = 0,6 Hz,1H),5,92(d,J = 0,6 Hz,1H),3,83(s,3H).

Téng hop 2-(6-(4-clophenoxy)pyridin-3-yl)oxiran-2-metyl cacboxylat

Sau khi 55,1 mg 2-(6-(4-clophenoxy)pyridin-3-yl)metyl acrylat dugc tong hop
& doan trude dugc hoa tan trong 0,5 ml axetonitril va 0,5 ml metanol, hdn hop nay
dugc thém 56,7 mg ta chét hydro peroxit ure (UHP) va 25,9 mg kali cacbonat trong

moi truong lam ngudi bing binh d4 va khudy & nhiét do phong trong 3 gid. Sau khi
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hoan thanh phan tng, dung dich chira nuéc amoni clorua dugc thém vao hdn hop va
duoc chiét xudt bang etyl axetat. Sau khi 16p hitu co dugce rira bing nudc va dung dich
mudi bdo hoa, 16p hiru co duge sdy kho bang natri sulfat khan va dung moi dugc chung
cit. Dung mdi dugc chung cAt va cin duoc tinh ché bang phwong phép sdc ky cot (gel
silic oxit, hexan/etyl axetat = 3/1), nho d6 thu dugc 28,7 mg hop chét tidu dé 1a chat
long khong mau. Nang suit 12 49,4%.

IHNMR(400 MHzCDCL)S: ~ 831(dJ =  2.5,0,7 Hz1H),7,85(dd,J
8625 Hz,1H),736(d,) = 89Hz2H),7,09dJ = 89Hz2H)6,93(dd]
8.6.0.7 Hz,1H),3,80(s,3H),3,46(d,] = 6,3 Hz,1H),2,97(d,] = 6,3 Hz,1H).

Il

Téng hop
2-(6-(4-clophenoxy)pyridin-3-yl)-2-hydroxy-3-(1H-1 ,2,4-triazol-1-yl)metyl
propionat (hop chét ITIf-2)

28,7 mg 2-(6-(4-clophenoxy )pyridin-3-yl)oxiran-2-cacboxylat thu dugc & doan
truge duogc hoa tan trong 0,5 ml DMF va 7,4 mg triazol va 9,6 mg triazol natri duoc thém
vao hdn hop va khudy & 50°C trong 40 phit. Sau khi hoan thanh phan tung, dung dich
chtra nudc amoni clorua béo hoa duge thém vao hdn hop va dugc chiét xut bang etyl
axetat. Lop hitu co dugc rira bang nuée va dung dich mudi bio hoa va sau d6 siy kho
bang natri sulfat khan. Sau khi dung moi dugc chung cét, cefm.duqc tinh ché bing sic ky
cot (gel silic oxit, hexan/etyl axetat = 1/5), nh& d6 thu dugc 23,7 mg hop chit tiéu e 1a

cht rén mau tring. Nang suét 13 67,4%.

IHINMR(400 MHz,CDCL)3: 847(d,J = 2.5,0,6 Hz,1H),8,18(s,1H),8,01(dd.J
8.7.2,5 Hz,1H),7,91(s,1H),7,37(d,] = 89 Hz,2H),7,08(d.J = 8.9 Hz2H),6,96(dd.]
8.7.0.6 Hz, 1H),4,99(d,J = 14,0 Hz, 1H),4,45(s,1H),4,40(d.J = 14,0 Hz,1H),3,84(s,3H).

Vi du tong hop 45. Tong hop Hop chat 1-63

Téng hop metyl
2-(2-clo-4-(4-clophenoxy)phenyl)-2-metoxy-3-(1H-1 ,2,4-triazol-1-yl)propinat (I-63)

Sau khi
2-(2-clo-4-(4-clophenoxy)phenyl)2-hydroxy-3-(1H-1 ,2,4-triazol-1-yl)propinat dugc tong

hop & Vi du Téng hop 11 dugc hoa tan trong 1 ml DMF va xesi cacbonat va iodometan
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duoc thém vao hdn hop va khudy. Sau 3 gi0, dung dich chira nuéc amoni clorua bdo hoa
duoc thém vao dung dich va dung dich duoc chiét xut bang clorofom. Chiét xuét duoc
rira bang nudc va rira bang dung dich mudi bio hoa. Sau khi chiét xuit dugc siy kho bang
natri sulfat khan, dung mdi dugc chung cht dé thu duge san phdm nguyén liéu 16ng azol
mau ndu. Bing c4ch tinh ché bang phuong phap sdc ky cot (gel silic oxit, hexan/etyl
axetat = 9/ 1®0/1), thu duoc hop chat tiéu dé.

'HNMR(400 MHz,CDCL)3: 7,71(s,1H),7,67(s,1H),7,33(d.J = 9,2 Hz,2H),7,10(dJ
— 8.8 Hz, 1H),6,99-6,94(m,3H),6,71(dd,] = 8,8,2,8 Hz,1H),5,03(d,J = 15,2 Hz,1H),4,99(d.J
= 14,8 Hz,1H),3,85(s,3H),3,53(s,3H).

Vi du tong hop 46. Tong hop Hop chat I-440

Tong hop
N—benzyl—Z-(2-010-4-(4-clophenoxy)phenyl)-2-hydroxy-3 -(1H-1,2,4-triazol-1-yl)prop
anamit (I-440)

Sau khi 91 mg hop chét (I-1) duge tbng hop & Vi du tong hop 5 dugc hoa tan
trong 1 mL DMTF, hdn hop dugc thém 30mg benzylamin, 77 mg
4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metyl morpholini clorua hydrat hoa (DMT-MM)
va dé & nhiét do phong trong 12 gio va sau do khudy trong 12 gid va dé lai trong 12 gio.
Sau khi dung méi dugc chung cat, hdn hop nay dugc thém nudc va duge chiét xuit bing
clorofom, siy kho bing natri sulfat khan, san phim nguyén liéu thu duoc bang cich
chung ct dung méi dugc tinh ché bang phuong phap sdc ky cot (gel silic oxit, clorofom:
metanol = 39: 1) dé thu dugc 12,2 mg hop chét tiéu @& dudi dang chit ran khong mau.
Ning suét 1a 12%.

IHINMR (400 MHz,CDCL)3: 8.24(s,1H),7.95(t.J = 6 Hz,1H),7,73(s,1H),7.48(d.] =
22 Hz2H),7,44(d,] = 8,8 Hz,1H),7,28(tJ = 7.0 Hz,2H),7,22(d.J = 7.4 Hz,2H),7.21(tJ =
03Uz IH).7,08dJ = 25HzIH)704d] =  89Hz2H)686(dd] =
8.8.2.5 Hz1H),6,80(s,1H),5(d,] = 143 Hz1H)4.91(d.J = 144 Hz1H)4.28(dd] =
14.9.6.3 Hz,1H),4,20(dd,] = 15,5,9 Hz,1H).

Vi du tdng hop 47. Tdng hop Hop chét I-64
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Téng hop metyl
2-axetoxy-2-(2-clo-4-(4-clophenoxy)phenyl)-3-(1H-1,2,4-triazol- 1-yl)propanoat (I-1)

83,0 mg hop chét (I-1) dugc tdng hop trong Vi du Tbng hop 5 va 0,2 mL pyridin
duoc thém vao va hoa tan trong binh 10 ml, va 28 uL axetyl clorua duoc thém vao va
khudy. Sau 6 gid, 2,8 mg N,N-dimetylaminopyridin duoc thém vao hdn hop va khudy
lién tuc. Sau 5 gid, dung dich chira nuéc amoni clorua bdo hoa duoc thém vao hdén hop
dé ngimg phan tng va hdn hop dugc chiét xuit bang toluen ba 14n. Chiét xuét dugc rira
bang nudc mot 14n va sau do rira bang dung dich mudi bdo hoa mot 1an. Sau khi chiét
xult duge sdy kho bang natri sulfat khan, dung moi duge chung cat dé thu duoc
107 mgsan pham nguyén liéu 16ng mau néu. Bing cé4ch tinh ché bang phwong phap sdc
ky cot (gel silic oxit, clorofom: etyl axetat = 72:28—21:79), thu dugc 7,7 mg hop chét

tidu dé 1a cht rin mau tring. Nang suit 13 5,6%.

'HINMR (400 MHz,CDCly)3: 7,81(s,1H),7,54(s,1H),7,34(d.J = 8,9 Hz,2H),7,28(d.J
= 9,0 Hz, 1H),7,00-6,94(m,3H),6,77(dd,] = 9,0,2,6 Hz,1H),5,38(d.J = 15,1 Hz,1H),5,28(d.J
= 15,1 Hz,1H),3,84(s,3H),2,24(s,3H).

Vi du tdng hop 48. Téng hop Hop chat -441

Tong hop metyl
2-(2-010-4-(4—clophenoxy)phenyl)-Z-((phenylcacbamoyl)oxy-3-(1H- 1,2,4-triazol-1-yl
)propanoat (hop chit 1-441)

Sau khi 82,2 mg hop chét (I-1) dugc tong hop trong Vi du Todng hop 5 va
0,2 mL N,N-dimetylformamit dugc thém vao va hoa tan trong binh ¢6 quay chéin
khong 10 ml, hdn hop duge thém 26 uL phenyl isoxyanat va khudy & nhiét do phong.
Sau 7,5 gid, dung dich chra nuéc amoni clorua béo hoa dugc thém vao hdn hop dé
ngling phan Umg va hdn hop dugc chiét xuit bang toluen ba 1An. Chiét xudt dugc ria
bang nudc mot 14n va sau d6 rira bang dung dich mudi bao hoa mot 1an. Sau khi chiét
xuat duoc séy kho béng natri sulfat khan, dung mdi duoc chung cAt dé thu duoc
114 mgsan phdm nguyén liéu rin mau tring. Bang c4ch tinh ché bang phuong phap sic
ky ot (clorofom: etyl axetat = 100:0—70:30), thu duge 16,1 mg hop chét tiéu dé 1a

chit rén mau tring. Nang sudt 14 15%.
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'HNMR (400 MHz,CDCl3)3:
7.79(s,1H),7,77(s,1H),7,44-7,31(m,7H),7,16-7,10(m,2H),7,00-6,94(m,3H),6,78(br, 1
H),5,50(d,J = 15,1 Hz,1H),5,42(d.J = 15,1 Hz,1H),3,87(s,3H).

Vi du tdng hop 49. Téng hop hop chét I-442

Tong hop metyl
2-((tert-butoxycacbonyl)oxy)-2-(2—c10r0-4-(4-clophenoxy)phenyl)-3 -(1H-1,2,4-triazo
1-1-y1l)propanoat (hop chét 1-442)

81,6 mg hop chét (I-1) duoc tbng hop trong Vi du Téng hop 5 duge hoa tan
trong 0,2 mL N,N-dimetylfocmamit va dung dich dugc thém 11,0 mg natri hydrua,
92 ulLdi-tert-butyl dicacbonat va 5,6 mg dimetylaminopyridin va khudy & nhiét d
phong trong 0,5 gio. Sau khi phan Gng két thic, hdn hop dugce thém dung dich chira
nuée bicacbonat natri bao hoa, duge chiét xudt bing toluen va rira bing nudc va dung
dich mudi bio hoa. Sau khi 16p hitu co duge sdy kho bang natri sulfat khan, dung moi
dwoc chung cat va cin dugce tinh ché bang phuong phéap sdc ky cot gel silic oxit
(clorofom/etyl axetat) dé thu dugce 105 mg hop chét tiéu dé 1a chét 16ng dinh khong

mau. Ning sudt 1a 100%.

IHNMR (400 MHz,CDCL)3: 7,77(s,1H),7,69(s,1H),7,35(d.J = 9, Hz,1H),7,33(d,J =
8.9 Hz,2H).6,98-6,94(m, | 11),6,96(d,] = 8,9 Hz,2H),6,77(dd,J = 9,0.2,6 Hz,1H),5,39(d.] =
15.1 Hz,1H),5,34(d,J = 15,1 Hz,1H),3,84(s,3H),1,54(s,9H).

Vi du tong hop 50. Téng hop hop chét 1-54

Tdong hop metyl
2-((tert-butoxycacbonyl)oxy)-2—(2-cloro—4-(4-clophenoxy)phenyl)-3 -(1H-1,2,4-triazo
I-1-yl)propanoat (hgp chét I-54)

75,0 mg hop chét (I-1) duoc tdng hop trong Vi du Tong hop 5 dugce cén trong
6ng phan ting chiu ap suét, va thém 4 ml metylamin 2 mol/L va hon hop nay dugc phan
g & 80°C trong 21 gid va ¢ nhiét d phong trong 8 ngay. Sau khi phan tng két thuc,
dung mdi va amin du dugc chung ct trong diéu kién ap suit giam va cin dugc tinh ché
bing phuong phap sdc ky cot gel silic oxit (clorofom/etyl axetat = 15/1) dé thu duoge

9,0 mg hop chit tiéu dé 1a chét 1ong dinh khong mau. Nang suit 1a 12%.
-153-



34953

THNMR (400 MHz,CDCl:)3: 8,10(s,1H),7.93(s,1H),7,49(d.J = 8,8 Hz,1H),7,34(d,J
- 89Hz2H)7,00dJ = 2,6HzIH)696(dJ = 89Hz2H)682(ddJ =
8.8.2.6 Hz,1H),6,56(brq,] = 5,0 Hz,1H),5,38(s,1H),5,12(d,J = 14,1 Hz,1H),5,04(d.J =
14,1 Hz,1H),2,78(d,J = 5,0 Hz,3H).

<Vi du diéu ch&>

Hydrat va nhii tuong duoc didu ché nhu sau bing cach st dung dan xudt azol bat

ky duoc tdng hop nhu mo t& trong tai lidu nay.
Vi dy didu ché 1 (chat thAm nudc)
21,4 phén dAn xudt azol
2 phan natri lauryl sulfat
5 phan mudi natri ctia phan ngung formalin axit sulfonic alkyl naphtalen
0,2 phan kém stearat
3 phan cacbon tring va
68.4 phén sét

duoc nghién thanh bot va trdn dé diéu ché chit thAm nudc, duoc st dung pha

lodng v&i nudc.
Vi du diéu ché 2 (nhii trong)
5,4 phan din xuit azol

3,7 phan polyoxyalkylen alkyl ete - alkylbenzen sulfonic axit mudi kim loai - hdn
hop alkylbenzen

11,2 phan polyoxyalkylen alkyl ete va
47,8 phan N,N-dimetyloctanamit - N,N-dimetyldecanamit

31,9 phan este metyl axit béo ddu nanh
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duoc tron ddu va hoa tan dé didu ché nhil twong.
Vi duy thi nghiém 1: Thi nghiém hoat tinh khang khun trén vi khuén gay bénh cay trong

Bing thi nghiém dfa petri, dic tinh khang khuin cta hop chét theo phuong an
khéng cdc mam bénh trén cdy trong khac nhau. Hop chét d6i ching A va hop chét ddi
chimg B duoc tbng hop theo vi du san xuét & trén duge st dung nhu hop chét dbi
chung. Hop chit d6i ching A 1a hop chét dugc mo ta trong Tai liéu sang ché 1 va duge
bidu thi bing cong thirc hoa hoc (A) sau déy. Ngoai ra, hop chit dbi chiang B 1a hop

chit dugc mo ta trong Tai liéu sang ché 2 va duoc biéu thi bang cong thirc hoa hoc (B)

sau day.
[Cong thirc hda hoc 23]
"o f/\&”’ N
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Sau khi ti€t trung trong ndi hép, hop chét theo sang ché dugc hoa tan trong
dimetyl sulfoxit dé c6 ndng d6 chat duge xac dinh trude trong moi truong PDA (mot
truong khoai ty-dextroza-thach) duge lam ngudi dén khoang 60°C, va 1% (V/V) duge

thém vao moi truong PDA. Céac hop chét duge tron déu sao cho ndng do chét ddng nhét
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trong mdi trudng PDA va mdi truong duge do vao dia petri dé chuan bi moi truong

gian mong c6 chira cac hop chat theo sang che.

Mt khac, hé mam bénh cay trong khac nhau dugce nuoi cdy tru6e day trén moi
truong PDA dugc duc 15 bang thiét bi duc 16 ¢6 duong kinh 4 mm va dugc cy truyén
vao chit néi trén c6 chira méi trudng gian mong. Sau khi nubdi cdy trong mot khoang
thoi gian xac dinh trudc va & nhiét d6 theo Bang 2, duong kinh cua hé trén dia duoc xu
Iy bang thube duoc do. So véi duong kinh cla h¢ trén dia phang khong dugc xir ly

khong chura thudc, ty 18 tc ché kéo dai hé soi ndm (%) dugc tinh theo Cong thire sau.
R =100 (dc-dt)/dc

(Trong phuong trinh trén, R =ty 1€ ¢ ché kéo dai hé soi ndm (%), duong kinh hé trén

dia khong duoc xir 1y, dt = dudng kinh hé trén dia duoc xr Iy thudc)

Céc két qua thu dugce duoc danh gia theo 5 giai doan theo cac tiéu chi minh hoa

& Bang 9. Chi s6 khang khuén cang 16n, dic tinh khang khuén cang tot.

[Bang 9]
Ty 1¢ (rc ché kéo dai hé soi ndm Chi s6 khang khuan
80% hodc hon 5
Dudi 80 % va 60 % hodc trén 4
Du6i 60 % va 40 % hodc trén 3
Dudi 40 % va 20 % hodc trén 2
Dudi 20 % 1

Vi du thi nghiém A: Fusarium graminearum

Thi nghiém khang khuan dugc thuc hién st dung Fusarium graminearum theo
phuong phap dugc mo ta ¢ trén. Theo chét duogc thi nghiém 5 mg/L, hop chit bat ky
I-1, 1-122, 1-228, 1-334, 1-20, [-21, 1-23, 1-25, 1-24, 1-47, 1-48, 1-7, 1-29, 1-236, 1-130,
[.234, 1-128, 1-40, 1-133 va TTId-1 ¢6 chi sé khang khuan 1a 5. Nguogc lai, hop chit ddi

chirng B c6 chi s6 khang khuén 12 3. Ngoai ra, & muc 1,25 mg/L, hop chét dbi ching A
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¢6 chi s6 khang khuén 1a 4, trong khi céc hop chét I-1, 1-25, [-122 va I-130 ¢6 chi 5O

khang khuan 1a 5.
Vi du thi nghiém B: Pyrenophora teres

Thi nghiém khang khudn dugc thuc hién st dung Pyrenophora teres theo
phuong phép dugc mo td & trén. Theo chét dugc thi nghiém 5 mg/L, hop chét dbi
chimg A c6 chi sé khang khuén 1a 2, trong khi céc hop chatl-1, [-228, 1-3, 1-27, 1-29,
[-236 va I-130 c6 chi s6 khang khuén 1a 5. Tai diém nay, hop chat d6i chimg B ¢6 chi

s6 khang khudn 14 2.
Vi du thi nghiém C: Pyricularia oryzae

Thi nghiém khang khuidn duogc thuc hién st dung Pyricularia oryzae theo
phuong phap duge mo ta & trén. Theo chét duogc thi nghiém 5 mg/L, hop chét bt ky
I-1,1-122,1-228, 1-334, 1-20, 1-21, 1-23, 1-25,1-26, 1-52, I-27, 1-28,1-47,1-48,1-7,1-29,
1-31,1-236, I-130, II-1, va ITlc-1¢6 chi s6 khang khuén 1a 5. Tai diém nay, hop chét dbi
chirng B ¢ chi s6 khang khuén 12 2. Ngoai ra, & mirc 0,63 mg/L, hop chét dbi chimg A
¢6 chi sb khang khuén 1a 3, trong khi cc hop chit -1, I-122 va 1-228 ¢6 chi sb khang

khuén 13 5.
Vi du thi nghiém D: Gaeumannomyces graminis

Thi nghiém khang khuin duoc thuc hién st dung Gaeumannomyces graminis
theo phwong phap dugc mo ta ¢ trén. Theo chat duoc thi nghiém 5 mg/L, hop chét bat
ky -1, 1-122, 1-228, 1-334, I-2, I-5, I-18, I-19, 1-20, 1-21, 1-23, 1-24, [-25, 1-26, 1-52,
1-27, 1-28, 1-47, 1-48, 1-7, 1-29, 1-35, 1-33, 1-31, 1-236, I-130, II-1, IIb-9 va Ilc-1 ¢o6
chi s8 khang khuén 13 5. Ngoai ra, & 0,08 mg/L, hop chét dbi chting A ¢6 chi s6 khang
khudn 12 3 va hop chét déi chimg B ¢6 chi s6 khang khuan 12 1, trong khi cac hop chét
I-1, 1-23, 1-25, 11222, 1-128, 1-27, 1-29, 1-236 va I-130¢6 chi sb khang khuan 12 5.

Vi du thi nghiém E: Ustilago nuda

Thi nghiém khang khudn dugc thuc hién st dung Ustilago nuda theo phuong
phap dugc mo ta & trén. Theo chét duoc thi nghiém 5 mg/L, hop chat bat ky I1-1, 1-122,
[-228,1-334,1-19,1-20,1-21,1-25,1-27,1-7,1-29,1-236 va 1-130 c6 chi s§ khang khuén
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12 5. Tai diém nay, hop chét dbi chting B ¢6 chi s6 khang khudn 1 1. Ngoai ra, & miic
1,25 mg/L, hop chét dbi ching A c¢6 chi s6 khang khuan 14 3, trong khi cdc hop chét
[-1,1-122, 1-228, 1-334, 1236 va I-130 c6 chi s6 khang khuédn 1a 5.

Vi du thi nghiém F: Rhizoctonia solani

Thi nghiém khéng khudn dugc thuc hién st dung Rhizoctonia solani theo
phuong phap dugc mo td ¢ trén. Theo chét dugc thi nghiém 5 mg/L, hop chét bat ky
1.5, 1-6, 1-22, 1-334, 1-27, 1-236 va I-130 c6 chi s6 khang khudn 1a 5. Tai diém nay, hop
chét ddi ching B c6 chi s6 khang khuén 14 2.

Vi du thi nghiém G: Sclerotinia sclerotiorum

Thi nghi€m khéng khudn duogc thuc hién st dung Sclerotinia sclerotiorum theo
phwong phép duge mod ta & trén. Theo chét dugc thi nghiém 5 mg/L, hop chit bét ky I-1,
[-122, 1-228, 1-334, 1-18, 1-20, 1-21, 1-23, 1-25, 1-26, 1-27, [-47, 1-48, I-7, 1-29, 1-33, I-31,
1236, 1-130 va Illc-1 ¢6 chi s6 khang khuén 14 5. Tai diém nay, hop chét doi chimg B ¢6 chi
s6 khang khuan 13 2.

Vi du thi nghiém H: Microdochium nivale

Thi nghiém khéng khudn duoc thuc hién st dung Microdochium nivale theo
phuong phap dugec md ta & trén. Theo chét duogc thi nghiém 5 mg/L, hop chét bt ky
[-122, 1-228, 1-21, 1-25, 1-52, 1-27, 1-47, 1-48, 1-29, 1-236 va I-130 co chi s6 khang

khudn 1a 5. Tai didm nay, hop chét dbi chimg B ¢6 chi s6 khang khuan 1a 1.
Vi du thi nghiém I: Gibberella fujikuroi

Thi nghiém khéng khuén duogc thuc hién st dung Gibberella fujikuroi theo

phuong phap dugc mo ta ¢ trén.

Theo chét duoc thi nghiém 5 mg/L, hop chit bt ky I-1, 1-122, 1-228, 1-334,
1-19,1-20, 1-21, 1-23, 1-25, 1-26, 1-27,1-47,1-48, 1-7,1-29, 1-31,1-236, 1-130 va [lc-106
chi s§ khang khuan 1a 5. Tai diém nay, hop chét dbi chiung B ¢6 chi s6 khang khuan 14

2.

Vi du thi nghiém I: Zymoseptoria tritici
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Thi nghiém khang khudn dugc thuc hién st dung Zymoseptoria tritici theo
phuong phap duge mo ta & trén. Theo chit duoc thi nghiém 5 mg/L, hop chét bat kyI-1,
1-122,1-228, 1-334, 1-20, I-21, 1-52, 1-47, 1-7,1-29,1-236, I-130 va Illc-1 ¢6 chi sb khang
khuan 1a 5. Tai thoi diém nay, hop chét dbi chimg A c6 chi s6 khang khuan 13 4 va hop
chét dbi ching B ¢6 chi s6 khang khuén 14 1.

[Nhiét do nudi ciy va ngay nudi cdy mam bénh]

[Bang 10]

Viét tit  |Tén mam bénh Ton nhiét o nuoi cdy [Ngay nudi cdy (ngay)
Fg Fusarium graminearum 25 3
p.t Pyrenophora teres 25 3
P.o Pyricularia oryzae 25 7
G.g Gaeumannomyces graminis |20 3
Un Ustilago nuda 25 7
R.s Rhizoctonia solani 25 1
Mn Microdochium nivale 25 3
Gf Gibberella fujikuroi 25 3
Z.t Zymoseptoria tritici 25 14

Vi du thi nghiém 2: Thi nghiém tac dung dbi chung Puccinia recondite

Céc hop chét theo sang ché duoc hoa tan trong axeton dé co ndng dd thudc duge
xéc dinh trude va 5% (V/V) dugc thém vao nudce trao d8i ion c6 chira Gramin S (ndng
d6 cudi cung 1a 60 ppm cta Gramin S). Thubc dang long da dugc didu ché dugc phun
trén I0a mi giai doan 14 thir hai (gidng: ndng nghiép s6 61) duoc trong trong chéu nhua
hinh chir nhét (6 cm x 6 cm) & tbe @6 1000 L/hecta (khu vue duge xur Iy thudc). Ngoai
ra, khu vuc chua duge xu ly da dugc didu ché trong d6 nudce trao ddi ion (ndng dod cubi
cung 1a 60 ppm ctia Gramin S) chira 5% axeton khong chira hop chit dugc phun trén

Ita mi. Sau khi phun, dung dich phun Ién 14 lua mi dugc lam kho bang khong khi va
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chét 1ong bao t&r (dugc didu chinh thanh 200 bao ti/trudong nhin, Gramin S 60 ppm)
ctia vi khuédn gy bénh puccinia recondite dugc cdy truyén bang cach phun va giit 48
gio trong diéu kién do 4m cao 25°C. Vi vay, 14 lta mi dugc theo ddi trong nha kinh.
Vao 14 ngay sau khi ciy truyén, ty suét bénh puccinia recondite da dugc kiém tra va

gid tri d6i chimg duoc tinh theo Cong thure sau.

Gi4 tri di chimg (%) = (1 - ty sut bénh trung binh cta dién tich duge didu tri thube/ty

suat bénh trung binh cta dién tich khong dugc didu tri thube) x 100
Ngoai ra ty suét bénh duge x4ac dinh dua trén Bang 11.
[Bang 11]

Thang do mtrc do thiét hai do bénh gi sét tir Ong Peterson

Ty suit bénh Ty 18 dién tich bénh

0 Mot khong bénh

0,5 Mot dudi 1%

1 Mot 1% hodc trén va dudi 5%

2 Mot 5% hoic trén va dudéi 10%
3 Mot 10% hodc trén va dudi 30%
4 Mot 30% hodc trén va dudi 50%
5 Mot 50% hodc hon

Theo céc thi nghiém trén, vi du, & ndng do 100 g/hecta, hop chét bat ky 1I-1,
[-122, 1-228, 1-334, 1-2, 1-5, 1-20, [-22, -23, 1-25, 1-26, I-19, 1-52,1-27,1-28, 1-47, 1-48,
1-29, 1-31, II-1 va I1Ib-9 co gid tri d6i chungla 70% trd 1én.

Ngoai ra, & muc 3,13 g/hecta, gid tri d6i chimg ctia hop chét I-1 14 73% va gia tri ddi
chimg ciia 1-20 1a 80 %, trong khi hop chat d6i chimg A 1a 20%.

Vi du thi nghiém 3: Kiém tra hiéu qua ki€m soat bénh nam moc xam dua chudt
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Céc hop chét theo sang ché dugc didu chinh theo ndng dd dugc xac dinh trude
(100 g/1) theo Vi du thi nghiém 2 & dua chu6t 14 mam (giéng: Dua chudt Sagami
Hanjiro) duoc trdng bang chiu nhya hinh chit nhét (6 cm x 6 cm), va phun voi ty 1€
1.000 L/hecta. Sau khi séy kho 14 phun bing khong khi, dia gidy (dudng kinh 8 mm)
dugc tim dung dich bao tir ndm méc xam duoc dit va gitr & nhiét do 20°C trong didu

kién do am cao.

Vao 4 ngay sau khi cdy truyén, ty suat bénh nam mdc xam & dua chudt da dugc

kiém tra va gié tri dbi ching dugc tinh theo Cong thirc sau.

Gia tri dbi chimg (%) = (1 - ty suét bénh trung binh cta dién tich dugc phun/ty sudt
bénh trung binh cua dién tich khong dugc phun) x 100

Ngoai ra ty suét bénh duoc x4c dinh dua trén Bang 12.

[Bang 12]

Ty sudt bénh Ty 1€ dién tich bénh

0 Mot khéng bénh

0,5 Ty 1¢ dién tich diém bénh nhé hon 5%

1 Ty 1¢ dién tich diém bénh 5% hodc 16n hon va nhd hon 10%
2 Ty 1€ dign tich diém bénh 10% hodc 16n hon va nho6 hon 25%
3 Ty 1€ dién tich diém bénh 25% hodc 16n hon va nh6 hon 50%
4 Ty 1€ dién tich diém bénh 50% hodc 16n hon va nh6 hon 80%
5 Ty 1€ dién tich diém bénh 80% hodc hon

Trong céc thi nghiém trén, vi dy, & ndng do 100 g/hecta, hop chét d6i chimg B ¢
gif tri d6i chimg 1a 0%, trong khi hop chét bat ky I-1,1-122, 1-228,1-334, 1-20 va 1-25 6

gid tri dbi chimg tir 90% trd 1én.

Vi du thi nghiém 4: Anh huéng tang truéng lua mi boi phuong phap xu ly hat va thi

nghiém hiéu qua kiém soét trén Puccinia recondite
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Anh hudng ting trudong cua lia mi boi phuong phap xir 1y hat va hiéu qua kiém
soat ddi v&i Puccinia recondite duge danh gia. Sau khi hop chét hoa tan trong DMSO
dugc phét trén hat lua mi (gidng: ndng nghiép s6 61) trong bng nhua dé sb luong 1a
200 g ai/100 kg hat, 20 g ai/100 kg hat, hodc 2 g ai/100 kg hat, hat laa mi 8 loai hat dugc
gieo hat trong chau 80 cm?. Nudc cap thip hon dugc quan ly trong nha kinh, chidu cao
cdy lta mi dugc kiém tra 16 ngay sau khi gieo hat, murc d9 tang truong (%) so véi lua mi
duoc kiém tra theo phuong trinh sau va muc do tang trudng dugc tinh theo cong thirc

sSau.

Do ting trudng (%) = (chidu cao cay trong dién tich dugc xir ly thudc/chiéu cao cay

trong dién tich chua duoc xir ly thubc) x 100

Két qua ctia mirc do tang truéng dugc minh hoa & Bang 13 bén dudi.

[Bang 13]
Hop chét I-1 Hop chét d6i chimg A
Sé luong (g ai/100 kg hat) 20 20
Mirc dd tang trudng (%) 100 90

Chét 16ng bao tir ctia mam bénh gdy ra Puccinia recondite (dugc diéu chinh thanh
200 bao tir/trudng nhin, Gramin S 12 60 ppm) dugc cdy truyén bang cich phun va giit trong
48 gid trong didu kién do 4m cao 25°C. Vi vay, n6 dugc theo doi trong nha kinh. Vao
11 ngay sau khi cy truyén, ty suét bénh Puccinia recondite da dugc kiém tra va gia tri dbi
chimg dugc tinh theo Cong thirc sau. Ty suét bénh dugc kiém tra theo cung thang diém voi

ty suét bénh & Vi dy thi nghiém 2.

Gi4 tri d6i chimg (%) = (1 - ty suét bénh trung binh cua dién tich dugc diéu tri thude/ty

sut bénh trung binh cta dién tich khong dwoc dicu tri thube) x 100

Két qua cla gid tri dbi chung duge minh hoa ¢ Bang 14 bén dudi.

[Bang 14]
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Hop chit I-1 Hop chat dbi ching A
S6 luong (g ai/100 kg hat) 20 20
Gia tri dbi ching (%) 99 86

Nhu da mé ta & trén, Hop chét I-1 c6 tac dung kiém soat bénh t6t hon so véi hop
chét ddi ching A bang phuong phap xu Iy hat. Nguoi ta cling thiy rang anh hudng sinh

trudng trén loa mi 14 yéu va doc t6 thuc vat 1a yéu.
Vi du thi nghiém 5: Trudng thi nghiém Sepforia tritici

Thi nghiém hiéu qua kiém soat trén Septoria tritici dd dugc thir nghiém trong
linh vuc thi nghiém ¢ Vuong quéc Anh st dung nhil tuong (dugc diéu ché theo Vi du
didu ché 2) c6 chira hop chét (I-1) va hop chit dbi chirmg A 1am hoat chit. Luong chét
chta trong mdi nhii twong duge diéu chinh theo luong minh hoa trong Bang 15 va
dugc phun hai lAn trong cic giai doan ting trwéong BBCH 31-32 va 37-39
(200 L/hecta). Mirc d nghiém trong cta la co va la thr hai duoc danh gia sau 50 ngay
tr6i qua sau 14n phun tht hai. Gid tri d6i ching dugc tinh tir mire d6 nghiém trong trung

binh cta 14 c& va 14 thi hai.

Gié tri dbi chimg (%) = (1 - 40 nghiém trong trung binh ctia dién tich dugc diéu tri thube/dd

nghiém trong trung binh cua dién tich khong dugc diéu tri thudc) x 100

Céc két qua trén duogc trinh bay trong Bang 15 bén dudi.

[Bang 15]
Hop chit thi nghiém Liéu Gié tri dbi ching
Hop chit (I-1) 150 93
Hop chit (I-1) 90 92
Hop chét déi chimg A | 150 88
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Nhu d3 mo ta & trén, nguoi ta tiét 16 rang nhii twong chira hop chét I-1 1a hoat
chét co gid tri kiém soét cao hon dbi vai septoria tritici so v&i nhil twong chira hop chét

dbi chimg A 13 hoat chat.
[Tinh ing dung trong nganh]

Dian xuét azol theo sang ché c6 thé duoc st dung pht hgp nhu 1a hoat chét cua
thudc trir sdu nong nghiép va trdng trot, cht diéu hoa sinh trudng thye vat va chét bao

vé vét liéu cong nghiép.
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YEU CAU BAO HQ

1. Hop chit dugc biéu thi theo cong thirc chung (I) sau ddy hodc mudi N-oxit hoic

mudi hoa néng dugc dung cua no:

[Cong thirc hoa hoc 1]

A
10 V—
R ‘\\_:_,x N 5
? 4 '-—_.\\ .f/ \\‘\’/,f"» \ 5 \‘x = N
RS —L 2 [ E | COR
in ', , s
N A N V4
T Y - X’\‘
(Rs)n {1)

[trong cOng thirc chung (1),

AlaN;

D 1a hydro;

R'l1a hydro, nhém C;-Ce-alkyl, nhém C,-Cg-alkenyl, nhém C,-Cg-alkynyl, nhom
C;-Cg-cycloalkyl, nhém Cs-Cg-cycloalkyl-C;-Cy-alkyl, nhom phenyl, nhom

phenyl-C;-C4-alkyl, nhém phenyl-C»-Cy-alkenyl, nhom phenyl-C,-Cy-alkynyl, hodc
COXR’;

trong do R’ 1a hydro, nhém C;-Ce-alkyl, nhém C,-Cs-alkenyl, nhom
C,-Ce-alkynyl, nhom Cs;-Cg-cycloalkyl, nhom C;-Cg-cycloalkyl-C-Cy4-alkyl, nhom
phenyl, nhom phenyl-C;-C4-alkyl, nhom phenyl-C,-Cy-alkenyl, hodc nhom
phenyl-C,-C,4-alkynyl;

X 12 lién két don, -O-, hodc -NR-;

RS 1a hydro, nhém C;-Cg-alkyl, nhém C,-Ce-alkenyl, nhém C,-Cs-alkynyl,
nhém C;-Cg-cycloalkyl, nhom C;-Cg-cycloalkyl-C;-Cy-alkyl, nhém phenyl, nhom
phenyl-C,-C4-alkyl, nhom phenyl-C,-C4-alkenyl, hodc nhém phenyl-C,-C,-alkynyl;va

R’ va R® c6 thé tao thanh vong;
R? 1a -OR” hogc -NR®R’;
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trong d6 R7, R® va R’ 1a mdi hydro doc 1ap, nhom C1-Ce-alkyl, nhom
C,-Ce-alkenyl, nhém Cy-C¢-alkynyl, ~ nhom C;-Cs-cycloalkyl, nhoém
C3-Cg-cycloalkyl-C1-Cs-alkyl, nhom phenyl, nhém phenyl-C;-Cs-alkyl, nhém
phenyl-Cp-Cas-alkenyl, hodc nhom phenyl-Ca-Cs-alkynyl va R8 va R? ¢6 thé tao thanh

vong,

nhém béo trong R!, R2, RS, RS, R7, R¥ vaR® c6 thé ¢6 1, 2, 3 hodc s toi da c6 thé
ctia cing mot nhom hodc khac nhom R* va R? duoc lya chon doc 1ap tir nhom halogen,

nhom xyano, nhém nitro, nhém C;-Cs-alkoxy, va nhém Ci1-Cs-haloalkoxy;

R* 12 nhom halogen, nhém xyano, nhém nitro, nhém amino, nhom phenyl, nhém
phenyl-oxy, nhom Ci-Cs-alkyl, nhom C1-Cs-haloalkyl, nhém Ci-Cs-alkoxy, nhém
C1-Cy-haloalkoxy, nhém  Ci-Cs-alkylamino, —nhom C1-Cs-dialkylamino, nhom
C-Cy-alkylacylamino, -SOR'? hodc -SFs;

nhém xycloalkyl phan hoic cac phan nhém phenyl trong R!,R% R5,R® R7, R®,
va R® hogc phan nhom phenyl trong R* c6 th& ¢6 1, 2, 3, 4, 5 hodc s6 tdi da ¢o thé cua
ciing mdt nhom hodc khac nhom R® va R dugc lwa chon doc 14p tir nhém halogen,
nhém xyano, nhoém nitro, nhom C;-Cs-alkyl, nhom C1-Cs-alkoxy, nhom

C1-C4-haloalkyl va nhém Ci-Cs-haloalkoxy;

R3 12 nhém halogen, nhém xyano, nhém nitro, nhom phenyl, nhém phenyl-oxy,
nhom  Ci-Cs-alkyl, nhoém C;-Cs-haloalkyl, nhém  Ci-Cs-alkoxy, nhom
C;-Cs-haloalkoxy, -SOR!? hodc -SFs;

trong d6 R'* 1a nhom C1-Cs-alkyl hodc nhom Ci-Cy-haloalkyl;
E 12 nhom phenyl hodc di vong 6 canh chtra 1 hodc 2 nguyén tir N;
n R3 duge lién két dén bat ctr vi trf thay thé nao;

khi E 12 nhom phenyl, thin1a 0, 1, 2, 3 hodc 4, va khi E 1a di vong 6 canh chua 1
hodc 2 nguyén tt N, thinla 0, 1 hodc 2;

Y 1a nguyén ti oxy, lién két dén vi tri bat ky cta E;
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7 12 nhém hydrocacbon thom 1a nhom phenyl hodc nhom naphtyl, hodc di vong
5 canh hodc 6 canh hodc di vong 9 canh hodc 10 canh dugc tao thanh tir 2 vong, chia 1

dén 4 nguyén tt khac loai duoc lya chon tir O, NvaS;va
m R* duoc lién két dén vi tri thay thé bat ky;

khi Z 12 nhém hydrocarbon thom thimla 1, 2, 3, 4 hoic 5 vakhi Z 1a di vong thi
mlao0, 1,2, 3 hodc 4].

2. Hop chéit hoic mudi cta hop chit theo diém 1, trong d6 theo cong thirc chung (I),

R! 13 hydro, nhom Ci-Ce-alkyl, nhom C,-Ce-alkenyl, nhom Cp-Ce-alkynyl, hoac
COXR’>;

R?1a -OR7;
RS 14 hydro, nhom Ci-Ce-alkyl, nhom C,-Ce-alkenyl hodc nhom Ca-Ce-alkynyl;
R® 13 hydro, nhém Ci-Ce-alkyl, nhém Co-Ce-alkenyl hodc nhom C»-Ce-alkynyl;

R3 12 nhém halogen, nhém xyano, nhom Ci-Cy-alkyl, nhom C1-Cs-haloalkyl, nhom
C1-Cs-alkoxy, -SOR!, hodc -SFs; va

R* 12 nhom halogen, nhém nitro, nhom xyano, nhom amino, nhom Ci-Cy-alkyl,
nhém Ci1-Ce-haloalkyl, nhém Ci-Cs-alkoxy, nhom C;-Cs-haloalkoxy, nhom
C1-Cy-alkylamino, nhém Ci-Cs-dialkylamino, nhém Ci-Cs-alkylacylamino, -SOR!
hodc -SFs.

3. Hop chét hodc mudi ctia hop chét theo diém 1 hodc 2, trong d6 theo cong thirc chung (D),
R! 14 hydro, nhém Ci-Ce-alkyl hodc COXR?;
RS 14 hydro hodc nhém Ci-Ce-alkyl;
R® 14 hydro;

R3 14 nhém halogen, nhém Xyano, nhom C1-Cs-alkyl, nhém Ci-Cs-haloalkyl, nhoém
C1-Cy-alkoxy, -SOR!Y, hodc -SFs; va
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R* 12 nhém halogen, nhém nitro, nhém Xyano, nhém amino, nhom C;-Cs-alkyl,
nhém C;-Ce-haloalkyl, nhém Ci-Cs-alkoxy, nhom C1-Cs-haloalkoxy, nhém
C1-Cy-alkylamino, nhom C;-Cs-dialkylamino, nhom C)-Cs-alkylacylamino, -SOR!
hoac -SFs.

4. Hop chit hoac mudi ctia hop chit theo diém bét ky trong cac diém tir 1 dén 3, trong d6
theo cong thirc chung (1),

R! 14 hydro hodc nhém Ci-Ce-alkyl;
R7 1a nhom Ci-Ce-alkyl;

R3 12 nhém halogen, nhém xyano, nhom Ci-Cs-alkyl, nhom C1-Cs-haloalkyl, nhém
C1-Cy-alkoxy; va

R* 12 nhém halogen, nhém xyano, nhém Ci-Cs-alkyl, nhém C1-Cs-haloalkyl, nhém
C1-Cs-alkoxy hodc nhém Ci-Cas-haloalkoxy.

5. Hop chit hodc mudi ctia hop chit theo diém bét ky trong cac diém tir 1 dén 4, trong d6
theo cong thirc chung (I), E 1a nhém phenyl.

6. Hop chét hodic mudi ctia hop chét theo diém bat ky trong céc diém tir 1 dén 5, trong do
cong thie chung (I), Z 1a nhom phenyl, nhém naphtyl, hodc di vong 5 canh hoac 6 canh

chia tir 1 dén 3 nguyén tir khac loai duoc chon tir N va S.

7. Hop chét hodc mubi cta hop chét theo diém bét ky trong cac diém tir 1 dén 6, trong d6
theo cong thirc chung (I), Z 1a nhém phenyl.

8. Hop chat hoic mudi cta hop chét theo diém bét ky trong cac diém tir 1 dén 7, trong d6
hop chét duge biéu thi bai cong thire chung (I1):

[Cong thirc hda hoc 2]

- N
10 Sy
R N/ 7
A \e=N

COR?
Sra |
0 s (an
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9. Phuong phap san xuét hop chat hodc mudi ciia hop chét theo diém bét ky trong céc

diém tir 1 dén 8, duoc biéu thi bai cong thitc chung (I) & trén,

trong d6 phuong phéap nay bao gbm budc chuyén d6i hop chét duoc bidu thi boi
cong thirc chung (V) thanh hop chit dugc biéu thi béi cong thirc chung (VI) bang cach
st dung dialkyl sulfat, ma chét nay lai dugc biéu thi bing cong thirc chung (VII) hodc
R’-LG trong d6 LG nhoém roi chuyén c6 thé thay thé nhan, iot va cacbonat trong

dimetyl sulfoxit.

[Cong thirc hoa hoc 3]

[Cong thitc hoa hoc 4]
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10. Phuong phép san xuét theo diém 9, trong d6 LG trong R7-LG 1a nhom halogen.

11. Phuong phép san xuét dé san xudt hop chit dugc biéu thi theo cdng thirc chung

(VI) dugc md ta & trén theo diém 9,

trong d6 phuong phap bao gbm budc chuyén dbi hop chét duoc biéu thi boi cong

thitc chung (V) thanh hop chit dugc biéu thi boi cong thire chung (VI) st dung R’-LG,
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trong d6 LG nhém roi chuyén c6 thé thay thé nhén, iot va cacbonat trong dimetyl

sulfoxit.

12. Hoa chit néng nghiép hodc trdng trot bao gdm hop chét theo diém bét ky trong s6 cac
diém tir 1 dén 8, dugce trinh bay theo cong thitc chung (I) theo md ta trén, nhu 1a mot hoat
chét.

13. Chét bao vé vt liéu cong nghiép bao gdm hop chét theo didm bét ky trong s cac diém

tir 1 dén 8, duoc trinh bay theo cong thirc chung (I) theo mo ta trén, nhu 1a mot hoat chét.
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