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(54) PHUONG PHAP PIEU CHE HOP CHAT DI VONG NGUNG TU

(57) Sang ché dé cap dén phuong phap ,diéu ché hop chat c6 cong thire (4) ma duge didu
ché theo budc A 1a phan g cua hop chat c6 cong thuc (2)

R‘ S(O

trong do:

R! 1a nhom etyl hodc tuong tu, R 1a nguyén tir ohalogen hoac tuong ty, n 1a 0, 1, 2, hoac
3, va M 1a kali hoac tuong tu, voi thionyl clorua dé thu dugc hop chat c6 cong thuc (1):

R1—S(0)
o =R,

M
C|>_@

buéc B 14 phan tng ctia hop chat c6 cong thire (1) v6i hop chat co cong thirc (5):
(O
=s-S I o~ NHz ©
Al OH
trong d6 A' la nguyén tir nito hogc =CH-, R° 1a nhom triflometyl hodc twong ty, va m la
1 hodc 2, dé diéu ché hop chat c6 cong thic (3):
RI-S(O); /LR

BN N“IN\J @
hodc mudi axit né; va
budc C 1a phan tng ciia hop chit c6 cong thirc (3) hodc mudi axit ciia nd véi sy cd mit
clia axit & 100°c dén 180°C dé thu duoc hop chat co cong thiic (4):

(O)m 0)2

U:Hﬁ
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Linh vwe ky thuat dwgc deé cap
Sang ché d cap dén phuong phép didu ché hop chét di vong ngung tu.
Tinh trang ky thuat ciia sang ché

Sang ché d& cap dén cac hop chdt di vong ngung tu bao gbm
2-(3-etylsulfanylpyridin-2-yl)-5-triflometylbenzoxazol c¢6 hi¢u qua kiém soat
tuyét voi chdng lai cac loai gay bénh, va quy trinh didu ché 2 dé cap dén phuong
phép tong hop trong d6 hop chét amit duoc tdng hop bing céch cho hgp chét
aminophenol phan tng véi hop chét pyridincacboxylic clorua va sau dé hop
chit amit dugc doéng vong trong cong b6 qubc t& WO 2013/018928.

Sang ché ciing dé cap 1a kali isonicotinat phan (mg véi oxalyl clorua dé
didu ché isonicotinoyl clorua trong Journal of Medicinal Chemistry, 29, 860-862
(1986).

Ban chit k§ thuit ciia sang ché

Muc dich ctia séng ché 12 d& xuét phuong phéap didu ché hop chét c6
cong thirc (4) c6 hiéu qua kidm soat tot chdng lai cac loai gdy bénh.

cong thuc (4):

(O)m R'™-8(0),

S~d N /

trong do:

R! 1a nhém hydrocacbon chudi c6 tir 1 dén 6 nguyén tir cacbon dugc halogen
héa tiy ¥, hoic nhém hydrocacbon vong no co tir 3 dén 6 nguyén tir cacbon
dugc halogen hoa tuy y,

mdi R ddc 14p 1a nhém hydrocacbon chudi c6 tir 1 dén 6 nguyén tit cacbon duogc
halogen héa tliy ¥, hodc nguyén tir halogen,

RS 13 nhém hydrocacbon chudi c6 tir 1 dén 6 nguyén ti cacbon dugc halogen
héa tiy ¥, hogc nhém hydrocacbon vong no ¢6 tir 3 dén 6 nguyén tir cacbon
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dugc halogen hda tuy y,
Alla nguyén ti nito hodc =CH-,
m 1a 1 hoac 2, va
nlao, 1,2, hoac 3.
Sang ché dién hinh nhu sau.

[1] Phuong phép diéu ché hop chét c6 cong thic (4), trong d6 gbm c6 budce 13
phan tmg cta hop chit c6 cong thirc (2):

R'-S(0),

trong dé

R! 14 nhém hydrocacbon chudi c6 tir 1 dén 6 nguyén tir cacbon dugc halogen
hoéa tuy y, hodc nhém hydrocacbon vong no cé tur 3 dén 6 nguyén tir cacbon

duoc halogen hoéa tuy y,

mdi R ddc 1ap 14 nhém hydrocacbon chudi cé tir 1 dén 6 nguyén tir cacbon dugc
halogen héa tiy y, hodc nguyén tir halogen, n la 0, 1, 2, hodc 3, va M 1a natri,

kali, hogc liti, v6i thionyl clorua d thu dugc hop chét c¢6 cong thirc (1):

trong d6 R', R, va n c6 c4c ¥ nghia gidng nhu duge dinh nghia & trén (sau day

duoc goi 1a budce A);

budc B 13 phén tmg ciia hop chét c6 cong thirc (1) v6i hop chét cé cong thirc (5):
(O)m

.S NH,
N
A'" “OH
trong do

A' 12 nguyén ti¥ nito hosc =CH-,
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R’ 14 nhém hydrocacbon chudi c6 tir 1 dén 6 nguyén tir cacbon dugc halogen
héa tuy y, hodic nhém hydrocacbon vong no co6 tur 3 dén 6 nguyén tir cacbon

duge halogen héa thy ¥, va m 1a 1 hoic 2, d didu ché hop chit c6 cong thirc (3):

R1-S(0)
Dl
SN Sy 3)
N

A" OH

trong d6 R}, R, R®, A, m, va n ¢6 céc y nghia iéng nhu dugc dinh nghia & trén
g ynghia g g

(sau day dugc goi 1a bude B); va

bude C 1a phan tng ctia hop chét c6 cong thirc (3) hoic mubi axit ciia né vdi sy
c6 mit cla axit tir 100°C dén 180°C d thu dugc hop chét c6 cong thirc (4):

R'-S(0),

©hn ,
Sl 7

trong do R, R, R’ A" m, van c6 cac y nghia giéng nhu dugc dinh nghia & trén

(sau day dugc goi 1a budce C).

[2] Phuong phap diéu ché theo [1], trong d6 axit & budc C 13 hop chéat axit

sulfonic.

[3] Phwong phdp diéu ché theo [1], trong d6 axit & budc C 13 axit

p-toluensulfonic.
[4] Phuong phép diéu ché theo [1], trong d6 axit & bude C la axit metansulfonic.

[5] Phuong phéap diéu ché hop chét c6 cong thirc (3) hosic mudi axit cta no,
trong d6 gdm c6 bude 12 phan tmg cia hop chit c6 cong thirc (2):

R'-S(0),

trong d6
R! 14 nhém hydrocacbon chudi c¢6 tir 1 dén 6 nguyén tir cacbon duoc halogen

hoéa tuy y, hodc nhém hydrocacbon vong no co tir 3 dén 6 nguyén tir cacbon
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duoc halogen hoa tuy y,

mdi R doc 1ap 13 nhém hydrocacbon chudi cé tir 1 dén 6 nguyén tir cacbon duoc
halogen hoéa tuy y, hodc nguyén tir halogen, n 1a 0, 1, 2, hodc 3, va M 1a natri,
kali, ho#c liti, v6i thionyl clorua dé thu duoc hop chit cé cong thire (1):

R'-8(0),
o =R
VA
Cl N
trong d6 R', R, va n ¢6 c4c ¥ nghia gibng nhu duge dinh nghia & trén; va budc B
1a phan Ung cua hop chét c6 cong thire (1) v6i hop chét cé cong thirc (5):

S NH
- A 2
1T T
A" “OH
trong 4o

A' 12 nguyén tir nito hoic =CH-,

R’ 13 nhém hydrocacbon chudi cé tir 1 dén 6 nguyén tir cacbon dugc halogen
héa tuy y, hodc nhém hydrocacbon vong no c6 tur 3 dn 6 nguyén tir cacbon

duoc halogen hoa tity y, vam 1a 1 hodc 2, dé didu ché hop chét c6 cong thire (3):

R'-S(0), /(R
/g0)m Nwr J

A N

trong d6 R', R, R’, A, m, v n c6 céc y nghia giéng nhu dugc dinh nghia & trén.

[6] Phuong phép diéu ché theo muc bét ky trong sb cac muc tir [1] dén [5], trong

d6 dung moi dugce stir dung & bude B chira dung mbi ete.

[7] Phuong phap diéu ché hop chét cé cong thire (1), trong d6 gbm c6 bude 1a
phéan tmg cta hop chit c6 cong thic (2):

R'-S(0),
W R/n

trong do
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R! 13 nhém hydrocacbon chubi c6 tir 1 dén 6 nguyén tir cacbon dugc halogen
hoa tuy ¥, hoic nhém hydrocacbon vong no o tur 3 dén 6 nguyén tir cacbon

duoc halogen hoa tuy y,

M&di R doc 14p 1a nhém hydrocacbon chudi c6 tir 1 dén 6 nguyén tir cacbon dugc
halogen héa tly ¥, hodc nguyén tir halogen, n 14 0, 1, 2, hodc 3, va M la natri,
kali, ho#c liti, vi thionyl clorua 8 thu duge hop chit c6 cong thire (1):

R'—S(0),

trong d6 R, R, va n c6 c4c y nghia gidng nhu duge dinh nghia & trén.
M5 ta chi tiét sang ché

Hop chét c¢6 cong thirc (1), hop chit co cong thire (3), va hop chét co
cobng thtrc (4) co thé dwoc didu ché, vi du nhu, theo cac phuong phap diéu ché

sau.

Theo sang ché, nguyén tir halogen 13 nguyén tr flo, nguyén tu clo,

nguyén tir brom, va nguyén ti iot.

Theo sang ché, nhém hydrocacbon chudi co tir 1 dén 6 nguyén tir cacbon
1a nhém alkyl co tu 1 dén 6 nguyén t& cacbon, nhu la nhom metyl, nhom etyl,
nhém propyl, nhém isopropyl, va nhom hexyl; nhém alkenylyl c6 tu 1 dén 6
nguyén tir cacbon, nhu 1a nhém vinyl, nhém 1-propenyl, nhom 2-propenyl, va
nhém 1-hexenyl; va nhom alkynyl c6 tur 1 dén 6 nguyén tr cacbon, nhu la nhom

etynyl, nhom propargyl, nhom 1-pentynyl, va nhém 1-hexynyl.

Theo séng ché, céc vi du vé nhém hydrocacbon chudi c6 tir 1 dén 6
nguyén tir cacbon dugc halogen hoa tuy y bao gdm nhém alkyl C1-C6 c6 (cic)
nguyén t& halogen tiy ¥, nhu la nhom metyl, nhém etyl, nhom isopropyl, nhom
butyl, nhém tert-butyl, nhém hexyl, nhém flometyl, nhom clometyl, nhom
brommetyl, nhém iotmetyl, nhém diflometyl, nhom diclometyl, nhom
triflometyl, nhoém triclometyl, nhom 2-floetyl, nhém 2-cloetyl, nhom
2,2-difloetyl, nhém 2,2,2-trifloetyl, nhom pentafloetyl, va nhom heptaflopropyl;
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nhém alkenyl C2-C6 c6 (cac) nguyén tir halogen tuy y, nhu 1a nhém vinyl,
nhém 2-propenyl, nhém 1-metylvinyl, nhém 2-metyl- 1-propenyl, nhém
3-butenyl, nhém 1-hexenyl, nhém 1,1-difloallyl, va nhdm pentafloallyl; va

nhém alkynyl C2-C6 c6 (cac) nguyén tir halogen tuy y, nhu la nhém etynyl,
nhém propargyl, nhém 3-butynyl, nhém 1-hexynyl, va nhém
4,4,4-triflo-2-butynyl.

Theo sang ché, nhém hydrocacbon vong no c6 tir 3 dén 6 nguyén tir
cacbon 1a nhém xycloalkyl c6 tir 3 dén 6 nguyén tir cacbon, nhur 14 nhém
xyclopropyl, nhém xyclobutyl, va nhém xyclohexyl; va nhém xycloalken ¢6 tir
3 dén 6 nguyén tir cacbon, nhu 1a nhém 1-xyclohexenyl va nhém

3-xyclohexenyl.

Theo séng ché, cc vi du vé hop chat axit sulfonic gdm c6 axit
p-toluensulfonic, axit benzensulfonic, axit metansulfonic, va axit

camphorsulfonic.

Theo sang ché, cac vi du vé dung mdi amit bao gom

N,N-dimetylformamit, N,N-dimetylaxetamit, va N-metylpyrrolidon.

Theo séng ché, cac vi du vé cac dung moi ete bao gom tetrahydrofuran,

etylen glycol dimetyl ete, tert-butyl métyl ete, va 1,4-dioxan.
(Budc A)

Hop chét c6 cong thirc (1) (sau ddy dugc goi 12 hop chit (1)) c6 thé duge
didu ché bing cach cho hop chit cé cong thirc (2) (sau day duoc goi 1a hop chét
(2)) phan Umg véi thionyl clorua.

Phén Umg nay thuong dugc thuc hién trong dung moéi. Cac vi du vé dung
moi dugc sir dung trong phan ung bao gbém dung mdi hydrocacbon thom nhur 13
toluen, xylen, etylbenzen, va clobenzen; dung moéi hydrocacbon béo chira
halogen nhu 1a cloform va diclometan; dung mo6i ete nhu 1a tetrahydrofuran,
etylen glycol dimetyl ete, tert-butyl metyl ete, va 1,4-dioxan; dung moéi este nhu

14 etyl axetat va butyl axetat; dung mdi nitril nhu 1a axetonitril va propionitril;
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dung méi di vong thom nhu 1a pyridin; dung méi chita luu huynh nhu 1a dimetyl
sulfoxit va sulfolan; dung moi amit nhu 1a N,N-dimetylformamit,
N,N-dimetylaxetamit, va N-metylpyrrolidon; va cac dung mdi da tron 14n cia
ching. Dung moi tbt nhét 13 dung méi hydrocacbon thom, dung méi
hydrocacbon béo chira halogen, dung méi este, dung méi amit, va cac hdn hop
ctia nd, tét hon nita 1a dung méi hydrocacbon thom, dung moéi amit, va céc hdn

hop cuia no, va t5t nhit 13 N,N-dimetylformamit.

Luong dung mdi duoc stir dung thudng 1a 0 dén 100 phan khéi luong, va
t6t hon 1 1 dén 20 phan khéi luong, tinh theo 1 phén theo khéi luong hop chat
).

Trong phan ung, thionyl clorua thudng dugc sir dung theo ty 1€ 1a 1 dén
15mol, va tét hon 1a 1 dén 5mol, tinh theo 1mol hop chét (2).

Nhiét dd phan Ung cta phén Ung thudng nim trong khoang tir 0 dén
150°C, va t6t hon 14 0 dén 80°C.

Thoi gian phan ng cia phan Umg thudng nim trong khoang tir 0,1 dén

24 gid, va tbt hon 14 0,1 dén 12 gio.

Sau khi hoan thanh phan tng, hop chét thu dugc cé thé duge st dung
cho buéc B sau khi loai bd thionyl clorua du béng céch chung cét, hodc c6 thé
dugc tinh ché bing cach chung cat. Hop chét (1) c6 thé duoc tach bang cach loai
bo liti clorua, natri clorua, ho#c kali clorua séan phém phu béng cach loc, va dich

loc ¢0 dic.

Hop chit (2) ¢6 thé dugce diéu ché bing phan tmg cia axit

2-pyridincacboxylic cé cong thirc:

R'-S(0),

* véi bazo v co nhu 13 hydroxit ctia kim loai kiém (natri hydroxit, kali hydroxit

va liti hydroxit), cacbonat ctia kim loai kiém (natri cacbonat, kali cacbonat va liti
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cacbonat) va hydrocacbonat ctia kim loai kiém (natri hydrocacbonat, kali
hydrocacbonat va liti hydrocacbonat) trong dung méi nhw 1a dung moi ruou

(metanol, etanol, 2-propanol va v.v.).
(Budc B)

Hop chét c6 cong thirc (3) (sau déy dugc goi 12 hop chét (3)) c6 thé duogc
didu ché bing phan tmg ctia hop chét (1) véi hop chét cé cong thirc (5) (sau day
duoc goi 12 hop chét (5)).

Phan tmg nay thudng dugc thyc hién trong dung méi. Cac vi du vé dung
moéi dugc st dung trong phan Umg gdm c6 dung mdi hydrocacbon thom nhur 13
toluen, xylen, etylbenzen, va clobenzen; dung moi hydrocacbon béo chira
halogennhu 12 cloform va diclometan; dung moi ete nhu 13 tetrahydrofuran,
etylene glycol dimetyl ete, tert-butyl metyl ete, va 1|,4-dioxan; dung moi este
nhu 13 etyl axetat va butyl axetat; dung méi nitril nhu 1a axetonitril va
propionitril; dung mdi di vong thom nhu la pyridin; dung moi hop chét chia lvu
huynh nhu 13 dimety! sulfoxit va sulfolan; dung méi amit nhu la
N,N-dimetylformamit, N,N-dimetylaxetamit, va N-metylpyrrolidon, va cac dung
méi d4 tron 13n cia ching. Dung méi t5t hon 13 dung mdi chira dung moi ete, va

t&t hon nita 1a dung méi chura tetrahydrofuran.

Luong dung mdi dugc st dung thuong 1a 1 dén 100 phan khéi luong, va
t5t hon 13 1 dén 20 phan khéi luong, tinh theo 1 phan theo khéi luong hop chét
(D).

Trong phan g, bazo dugc bd sung tity y. Céc vi du vé bazo dugc sir
dung trong phan tng gdm cb cacbonat clia cac kim loai kiém nhu 13 natri
cacbonat va kali cacbonat; hydrocacbonat cta céc kim loai kiém nhu 13 natri
hydrocacbonat va kali hydrocacbonat; va céc tertiary amin nhu 1a trietylamin,
N,N-diisopropyletylamin, 1,4-diazabixyclo[2.2.2]octan,
1,8-diazabixyclo[5.4.0]undecen, pyridin, va 4-dimetylaminopyridin.

Trong phan tmg, hop chat (1) thudng duge st dung theo ty 1¢ 1a 1 dén
3mol va bazo thudng dugc st dung theo ty 1€1a 1 dén 10mol, tinh theo 1 ml hop
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chit (5). Tét hon 1, hop chét (1) thudng dugc sir dung theo ty 16 14 1 dén 1,5mol

v bazo thudng dugc st dung theo ty 18 1a 1 d&n 3mol.

Nhiét d6 phan tmg cta phan (mg thudng ndm trong khoang tir -20 dén
100°C, va tét hon 1a 0 dén 80°C. Thdi gian phan Ung cta phan tmg thuong ndm
trong khoang tir 0,1 dén 24 gid, vatéthon12 0,1 dén 12 gio.

Sau khi phan tmg hoan thanh, hydroclorua d4 hinh thanh trong hop chét
(3) va hydroclorua hop chat (3) c6 thé dugc tich bing cach loai bé tinh thé két
tia thong qua viéc loc, va sau do hop chét c6 thé duoc st dung cho buée C. Khi
str dung cho budc C ma khong tach, thi hop chét c6 thé duoc sir dung cho buéc

C sau khi thé véi dung méi c6 diém séi 1a 100°C hogic cao hon.

Hop chét (3) c6 thé dugc tach tiy theo cdc hoat ddng xir ly tiép theo nhu
13 bd sung nude vao hdn hop phan tng, trung hoa tiy y hdn hop véi bazo nhu 12
dung dich natri hydrocacbonat ¢6 nudc, va chiét hdn hop bing dung mai hitu co,
sau @6 1am kho va c6 dic 16p hitu co. Ciing c6 thé tinh ché thém hop chét (3)
via tach bing phép séc ky, t4i két tinh va tuong tu. Hop chét (3) ¢6 thé dugc lay

ra duéi dang hydrat, va co thé duoc str dung cho bude C.

Hop chét (3) c6 thd dugc ldy ra dudi dang mudi béng céch trén véi axit
vo co nhu 14 axit sulfuric, axit clohydric, axit bromhydric, va axit iothydric, va
hop chéit axit sulfonic nhu 13 axit p-toluensulfonic, axit benzensulfonic, axit

metansulfonic, va axit camphorsulfonic, va c6 thé dugc sr dung cho budc C.
(Budc C)

Hop chét c6 cong thirc (4) (sau day duge goi 13 hop chét (4)) c6 thé dwoc
didu ché bing phan tmg cia hop chét (3) hoic mudi axit ciia né véi su c6 mit
ciia axit & 100°C dén 180°C.

Céc vi du vé axit duoc st dung trong phéan ng gbm c6 axit v6 co nhu 13
axit sulfuric, axit clohydric, axit bromhydric, va axit iothydric; hop chét axit
sulfonic nhu 13 axit p-toluensulfonic, axit benzensulfonic, axit metansulfonic, va
axit camphorsulfonic; hodc nhya trao dbi ion c6 tinh axit Amberlite (d3 ding ky

nhan hidu). Axit tét hon 1a hop chit axit sulfonic, va tot hon nita 1& axit
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paratoluensulfonic va axit metansulfonic.

Phan tng nay thuong duge thuc hién trong dung méi. Céc vi du vé dung
moéi duogc st dung trong phan ing gbm ¢6 dung mdi hydrocaicbon thom nhu 1a
toluen, xylen, etylbenzen, clobenzen, cumen, mesitylen, va diclobenzen; dung
mdi ete nhu 13 1,4-dioxan; dung mdi este nhu 1a butyl axetat; dung mdi nitril
nhu 13 propionitril; dung mdi di vong thom nhu 1a pyridin; dung mdi hop chét
chita luu huynh nhu 13 dimetyl sulfoxit va sulfolan; dung méi amit nhu la
N,N-dimetylformamit, N,N-dimetylaxetamit, va N-metylpyrrolidon; va cac dung
mbi d3 tron 1an cia ching. Dung mdi t6t hon 12 dung mdi hydrocacbon thom, va

t8t hon nira 13 xylen va clobenzen.

Luong dung mdi dugc sir dung thuong la 1 dén 100 phén khéi luong, va
t6t hon 12 1 dn 20 phan khéi lugng, tinh theo 1 phan theo khéi luong hop chét
3).

Trong phén tng, axit thudng duge sir dung theo ty 1€ 1a 0,1mol dén 5mol,
va tt hon 13 0,5mol dén 3mol, tinh theo 1mol hop chét (3).

Nhiét do phan ting cua phan Ung thudng nim trong khoang tir 100 dén
180°C, va tét hon 14 100 dén 160°C. Thoi gian phén Umg cta phéan tmg thuong
ndm trong khoang tir 0,1 dén 48 giv, va tét hon 12 0,1 dén 24 gio.

Trong phan mg, nude chira trong cac nguyén li¢u thd va nude dugce didu
ché trong qué trinh phan mg t6t hon 12 dugc loai bo. Céc vi du vé phuong phép
loai bd bao gdbm phuong phép trong d6 nudc duge loai bd béng cach by khu
nuée ding phi st dung thiét bi Dean-Stark ho#c tuong ty, va phuong phap trong
d6 nude duge loai bd bing cach sir dung chit khir nuéc nhu 1a cac sang phan tu,
natri sulfat khan, va magié sulfat khan, va phuong phéap loai bo t6t hon 14

phuong phép trong d6 nude duge loai bd bing cach khir nuéc ding phi.

Trong phén mg, chét hip phu nhu 14 cacbon hoat tinh, silic gel, va Celite
(d& dang ky nhan hiéu) c6 thé dugc bd sung véi muc dich 1a loai b6 san phdm

phén huy.
Sau khi phan Ung hoan thanh, hop chét (4) ¢6 thé dugc tach bing céch
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bd sung nudc hoic bazo c6 nude vao hdn hop phan tmg nhu 13 cacbonat ctia kim
loai kiém c6 nude (vi du nhu, Na,CO;, K,COs) va hydrocacbonat ctia kim loai
kiém c6 nude (vi du nhu, NaHCO;, KHCO3), chiét hdn hop bing dung méi hitu
co, va cd dac 16p hitu co; thu gom chét rén, ma duoc didu ché bing cach bd sung
nude vao hén hop phan tmg, béng cach loc; hodc thu gom chét rén duoc diéu
ché trong hdn hop phan tng béng cach loc. Cling c6 thé tinh ché thém hop chét
(4) vira tach bing phép séc ky, két tinh lai va twong tu. Hop chat (4) c6 thé dugc
14y ra dudi dang mudi bing cach tron véi axit vé co nhu 12 axit clohydric, axit
bromhydric, va axit iothydric, va hop chit axit sulfonic nhu 1a axit
p-toluensulfonic, axit benzensulfonic, axit metansulfonic, va axit

camphorsulfonic.
Vi du thwe hién sang ché

Sang ché s& dugc mo ta chi tiét qua cac vi du, nhung sang ché khong bi

giGi han & cac vi du nay.

Vidul
0 0
|N\ oK IN\ Cl
P4
S(0),Et 7 g(0),Et

Trong khi nito, 0,50g kali (3-etylsulfonyl)-2-pyridincarboxylate, 2,50g
xylen, va 0,01g N,N-dimetylformamit dugc tron va gia nhiét & 60°C, va sau do
bd sung nhd giot 0,35¢g thionyl clorua trong 5 gio, sau do khudy & 60°C trong 4
gitr. Bb sung isobutylamin véo dung dich phéan ng va tién hanh dinh luong theo
phuong phap tham chiéu noi bd (chét tham chiéu noi bd; biphenyl) béng cach st
dung phép sic ky chit léng hiéu sudt cao d& thu duogc
(3-etylsulfonyl)-2-pyridincacboxylic clorua ¢6 hi¢u suét 13 95,1%.

Vidu2
0 0
| Nar ok l Nar el
P4
S(O)zEt 2 5(0),Et
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Trong khi nito, 25,00g xylen, 0,07g N,N-dimetylformamit, va 4,80g
thionyl clorua dugc tron 14n va duogc gia nhiét & 60°C, va sau dd bd sung 5,00g
kali (3-etylsulfonyl)-2-pyridincarboxylate trong 5 gio, sau do khudy & 60°C
trong 4 gio. B6 sung isobutylamin vao dung dich phan tng va tién hanh dinh
lugng theo phuong phap tham chiéu noi b (chit tham chiéu néi bd; biphenyl)
bing cach sir dung phép séc ky chit long hidu suit cao dé thu duogc (3-

etylsulfonyl)-2-pyridincacboxylic clorua c6 hiéu suét 13 96,9%.

Vidu3
0 g " 0 Et(%)zs /I
N - 2
s cl  + FiC \©[ - F3C’S\©:N Sy
Z o)
S(O)2Et OH OH

2-Amino-4-(triflometylsulfinyl)phenol duogc diéu ché theo phuong phap

sau.

Hén hop gdm 5,0g 2-nitro-4-(triflometylsulfinyl) phenol, 0,50g
palladium-carbon (Pd 5%), va 65ml ethanol dugc khudy trong khi nito & 35°C
trong 6 gio. Hbén hop phan tmg d& dugce lam mat dén nhiét d6 phong duoc loc
théng qua Celite (44 dang ky nhan hiéu) va dugc bb sung thém nudc, sau d6
duoc chiét vdi etyl axetat. Lép hitu co duge rira béng nude, dugc 1am khd qua
natri sulfat khan, va sau d6 dugc c6 dac & ap sudt thdp. Chét rén thu duoc duge

rira bing cloform dé thu duogc 3,87g 2-amino-4-(triflometylsulfinyl)phenol.

Trong khi nito, 1,80g 2-amino-4- (triflometylsulfinyl)phenol va 9,00g
tetrahydrofuran dugc tron 1An va 1am mat dén 0°C, va sau d6 hdn hop gbm 1,95g
(3-etylsulfonyl)-2-pyridincacboxylic clorua va 3,90g xylen dugc bd sung nhd
giot trong vong mot gid, sau do khudy & 0°C trong 4 gid. B6 sung dung dich
natri hydrocacbonat bdo hoa c6 nuéc vio hén hop phéan tmg va hén hop dugc
chiét véi etyl axetat, va sau d6 16p hitu co duge c6 dic & 4p suét thép dé thu
dugc 3-etylsulfonyl-N-[2-hydroxy-5-(triflometylsulfinyl)phenyl]picolinamit c6
hiéu suét 1 95,6%.

'H-NMR(DMSO-d¢)8: 11,47(1H, brs), 10,42(1H, ), 8,97(1H, dd), 8,74(1H, s),
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8,43(1H, d), 7,88(1H, dd), 7,58(1H, dd), 7,25(1H, d), 3,68(2H, q), 1,18(3H, 1).

Vidu4

Et(0),S
2 H T ] g Et(0),S
N\ - p——
Fsc’s\C[N N~ T FC N\>_€t>
o) g N7

OH

Trong khi nito, hdn hop gbm 1,00g
3-etylsulfonyl-N-[2-hydroxy-5-(triflometylsulfinyl)phenyl] picolinamit, 0,66g
axit p-toluensulfonic monohydrat, va 5,00g xylen dugc khitr nuéc dudi dong hoi
Tuu & 155°C trong 20 gid. B sung hén hop phan tmg da duoc lam mat dén nhiét
d6 phong vao dung dich natri hydrocacbonat bdo hoa c6 nude. Sau khi tach, bd
sung 5,00g of heptan v&o 16p hitu co v tién hanh 1am mét sy két tinh d€ thu
dugc 2-(3-etylsulfonyl pyridin-2-yl)-5-(triflometylsulfinyl)benzoxazol ¢6 hiéu
sudt 1a 88,2%.

IH-NMR(CDCL;)3: 9,04(1H, dd), 8,61(1H, dd), 8,35(1H, d), 7,96-7,86(2H, m),
7,77(1H, dd), 4,01(2H, q), 1,44(3H, 1).

Vidu5

Et(0),S '
('s)' N a (‘s)' Et(0),S
NS - —
FsC” N —— FC "
o g N

OH

Trong khi nito, hdn hop gdm 0,30g
3-etylsulfonyl-N-[2-hydroxy-5-(triflometylsulfinyl)phenyl] picolinamit, 0,20g
axit p-toluensulfonic monohydrat, va 1,50g mesitylen dugc khir nuéc dudi dong
hdi Iy & 180°C trong 7 gid. B4 sung hdn hop phan tmg d4 dugc 1dm mat dén
nhiét d6 phong vao dung dich natri hydrocacbonat bdo hoa c6 nudce. Sau khi
tach, 16p hitu co thu duge duge phéan tich theo phuong phap tham chiéu ndi bd
(chAt tham chiéu ndi bd; biphenyl) bing cach st dung phép séc ky chét long
hiéu suét cao dé thu dugc 2-(3-etylsulfonyl
pyridin-2-y1)-5-(triflometylsulfinyl)benzoxazol c6 hiéu suét 13 81,8%.
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Vidu 6
0 o. 0 Et(0),S
>s( NH Q0
|N\ o+ FiC \C( 2, B p
7
S(0),Et OH

Trong khi nito, trén 1n 1,80g 2-amino-4- (triflometylsulfonyl)phenol va
9,00g tetrahydrofuran. Sau khi 1am mét dén 0°C, bé sung nhé giot hén hop gom
1,91g (3-etylsulfonyl)-2-pyridincacboxylic clorua va 3,82g xylen trong vong
mot gio, sau do khudy & 0°C trong 4 gio. B6 sung dung dich natri hydrocacbonat
bio hoa c¢6 nuéc vao hdn hop phan tmg va hdn hop duge chiét vé6i etyl axetat, va
sau d6 16p hitu co dugce ¢d dic & 4p suét thap dé thu duge
3-etylsulfonyl-N-[2-hydroxy-5- (triflometylsulfonyl)phenyl]picolinamit c6 hiéu
sut 14 96,7%.

'H-NMR(DMSO-dg)5: 12,66(1H, brs), 10,42(1H, s), 8,97(1H, dd), 8,85(1H, d),
8 43(1H, dd), 7,88(1H, dd), 7,82(1H, dd), 7,32(1H, d), 3,68(2H, q), 1,193H, 1).

Vidu7

oN ,,o 23
Ef\ + FSC \@ - /\\ //
O),Et

Trong khi nito, 10,00g 2-amino-4- (triflometylsulfonyl)phenol va 50,00g
tetrahydrofuran dugc tron 14n va lam mat dén 0°C, va sau d6 hbn hop gdm
12,35g (3-etylsulfonyl)-2-pyridincacboxylic clorua va 27,00g tetrahydrofuran
duoc bd sung nho giot trong vong mot gid, sau do khudy & 0°C trong 4 gio. B6
sung dung dich natri hydrocacbonat bdo hoa ¢6 nudc vao hdn hop phan tng, va
sau d6 hdn hop dugce ¢d dac & ép sut thdp. Phan du duoc chiét v6i etyl axetat
v 16p hitu co dugce ¢d dac & ap sudt thip dé thu duoc
3-etylsulfonyl-N-[2-hydroxy-5- (triflometylsulfonyl)phenyl]picolinamit c¢6 hiéu
suét 12 93,4%.

Vidy 8
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Et(0),S
0 u T | QP EHOS
.S N X - . S N —
0
OH N

Trong khi nito, hdn hop gbm 1,00g
3-etylsulfonyl-N-[2-hydroxy-5-(triflometylsulfonyl)phenyl] picolinamit, 0,62g
axit p-toluensulfonic monohydrat, va 5,00g xylen dugc khir nu6c dudi dong hoi
Iyu & 155°C trong 15 gid. BS sung hén hop phan Gng da dugc lam mét dén nhiét
d6 phong vao dung dich natri hydrocacbonat béo hoa c6 nude. Sau khi tach, bd
sung 5,00g heptan vao 16p hitu co va tién hanh 1am mét su két tinh & thu dugc
2-(3-etylsulfonylpyridin-2-yl)-5-(triflometylsulfonyl) benzoxazol ¢4 hiéu suét 1a
86,5%.

'H-NMR(CDCl;)5: 9,05(1H, dd), 8,61(1H, dd), 8,59(1H, d), 8,17(1H, dd),
7,96(1H, d), 7,80(1H, dd), 3,98(2H, q), 1,45(3H, t).

Vidu9

N i E NH 9 Et(?-l)zs ~ |
- 2
dkm + FsC \@( . FSC,SC[N \N
P
o
S(O),Et OH o’ Ho |

Trong khi nito, 2,70g 2-amino-4- (triflometylsulfinyl)phenol va 8,10g

tetrahydrofuran dugc tron 14n va 1am mat dn 0°C, va sau_d6 bd sung nho giot
hdn hop gbm 3,64g (3-etylsulfonyl)-2-pyridincacboxylic clorua va 3,64g
tetrahydrofuran trong 4 gio, sau d6 khudy & 0°C trong 12 gid. Hon hop phén tmg
nay duogc cd déc ¢ ap sut thdp dé thu duoc 6,21g 3-etylsulfonyl-
N-[2-hydroxy-5-(triflometylsulfinyl)phenyl]picolinamit hydroclorua c6 hiéu
suat 12 96,7%.

o Et(0)2S._~
L AN
FaC” \@[ N

O  HCI
OH

'H-NMR(DMSO-dg)8: 12,56(1H, brs), 10.40(1H, s), 8,97(1H, dd), 8,86(1H, d),
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8 44(1H, dd), 7,88(1H, dd), 7,81(1H, dd), 7,42(1H, d), 3,68(2H, q), 1,20(3H, 1).

Vidu 10
S
o} Et(c;)? /| ,, Et(0),S
=LY ey
o)

oH HCI

Trong khi nito, hdn hop gdm 3,00g
3-etylsulfonyl-N-[2-hydroxy-5-(triflometylsulfinyl)phenyl] picolinamit
hydroclorua, 1,24g axit p-toluensulfonic monohydrat, va 15,00g xylen dugc khir
nuée dudi dong hdi luu & 155°C trong 20 gid. B6 sung hdn hop phén tmg da
duoc 1am mat dén nhiét 46 phong vao dung dich natri hydrocacbonat bdo hoa cé
nude. Sau khi tach, dinh lugng 16p hitu co thu dugce duoc tién hanh theo phuong
phép tham chiéu ni bd (chét tham chiéu ndi bg; biphenyl) béng cach sir dung
phép séc ky chét 16ng hiéu suét cao dé thu dugc 2-(3-etylsulfonyl
pyridin-2-y1)-5-(triflometylsulfinyl)benzoxazol c6 hiéu suét 13 85,0%.

Vidu 11

o) 0 S
i (0]
n H
ij\m + Fsc’s\@(NHz —_— N\”j\/j 8 >—2_4>
7 5(0),Et OH

2

Trong khi nito, 3,00g 2-amino-4- (triflometylsulfinyl)phenol va 12,00g
tetrahydrofuran dugc trén 14n va lam mat dén 0°C, va sau d6 bd sung nhé giot
hén hop gdm 4,11g (3-etylsulfonyl)-2-pyridincacboxylic clorua va 7,00g xylen
trong 4 gio, sau do khudy & 0°C trong 12 gib‘..Hén hop phén Ung nay dugc cd
dac & 4p sudt thdp va bd sung hdn hop gbm 5,06g axit p-toluensulfonic
monohydrat va xylen 16,90g xylen vao phan du thu dugc, sau dé khir nuéc dudi
dong hdi luu & 155°C trong 24 gid. Bb sung hdn hop phan tmg d4 dugc lam mat
dén nhiét d6 phong vao dung dich natri hydrocacbonat b&o hoa c6 nude. Sau khi
tach, dinh lugng 16p hitu co thu dugc dugc tién hanh theo phuong phép tham
chidu noi bd (chét tham chidu ndi bod; biphenyl) bang cach sir dung phép sic ky
chdt léng hiéu suit cao dé thu dugc 2-(3-etylsulfonylpyridin-2-yl)-5-
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(triflometylsulfinyl)benzoxazol c6 hiéu suét 14 79,4%.

Vidul2

.S NH S
C'\ij\m + FoC \@ 2 FgC/S\[ IN SN el
P4
SO, Et OH OHO

Trong khi nito, 4,33g 2-amino-4- (triflometylsulfinyl)phenol va 34,72g
tetrahydrofuran dugc tron 14n va lam mat dén 0°C, va sau d6 hdn hop gdm 5,30g
(3-etylsulfonyl)-6-clo-2-pyridincacboxylic clorua va 10,60g tetrahydrofuran
duoc bd sung nho giot trong vong mét gid, sau d6 khudy & 0°C trong 4 gid. Bb
sung dung dich natri hydrocacbonat b&o hoa cé nudc vao hdn hop phan tmg va
hén hop duoc chiét véi etyl axetat, va sau d6 16p hitu co dugc ¢ déc & ap suét
thap d& thu dugc 3-etylsulfonyl-N-
[2-hydroxy-5-(triflometylsulfinyl)phenyl]picolinamit c¢6 hiéu suét 13 99,2%.

'H-NMR(DMSO-d¢)8: 11,55(1H, brs), 10,45(1H, s), 8,65(1H, s), 8,38(1H, d),
7,96(1H, d), 7,57(1H, d), 7,26(1H, d), 3,84(2H, q), 1,32(3H, 1).

Vidu 13

g - mI\/L C@—Q

Trong khi nito, hdn hop gbm 1,00g 3-
etylsulfonyl-6-clo-N-[2-hydroxy-5-(triflometylsulfinyl) phenyl]picolinamit,
0,74g axit p-toluensulfonic monohydrat, va 5,21g clobenzen dugc khir nude
dusi dong hdi luu & 140°C trong 8 gid. BS sung hdn hop phan tmg d& dugce lam
mét dén nhiét d6 phong vao dung dich natri hydrocacbonat bdo hoa c6 nudc.
Sau khi tach, 16p hitu co duge cd déc dé thu duoc 0,95g 2-(6-clo-3-
etylsulfonylpyridin—Z-yi)—5-(triﬂometylsulﬁnyl) benzoxazol.

'H-NMR(CDCl)3: 8,53(1H, d), 8,36(1H, d), 7,94(1H, dd), 7,89(1H, dd),
7,76(1H, d), 4,01(2H, q), 1,44(3H, 1).
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Vidu 14
Et(0),S
O\\ //O NH o O (H)Z a
2 g/ i
.S N X
——  FC \@[ N7 el
S(O)Et OH o

Trong khi nito, 4,58g 2-amino-4- (triflometylsulfonyl)phenol va 36,82g
tetrahydrofuran dugc tron 1An va 1am mét dén 0°C, va sau d6 hdn hop gdm 5,30g
(3-etylsulfonyl)-6-clo-2-pyridincacboxylic clorua va 10,60g tetrahydrofuran
duoc bd sung nho giot trong vong mét gid, sau d6 khudy & 0°C trong 4 gid. Bb
sung dung dich natri hydrocacbonat béo hoa c6 nudc vao hdn hop phan tmg va
hdn hop duoc chiét véi etyl axetat, va sau d6 16p hitu co duge b dic & 4p suét
thép dé thu dugc 3-etylsulfonyl-
6-clo-N-[2-hydroxy-5-(triflometylsulfonyl)phenyl] picolinamit cé hiéu sudt 1a
98,4%.

'H-NMR(DMSO-d¢)8: 10,77(1H, brs), 9,97(1H, s), 9,09(1H, s), 8,49(1H, d),
7,85(1H, d), 7,77(1H, d), 7,18(1H, d), 3,80(2H, q), 1,22(3H, 1).

Vidul5s
EtO S
Q.0 ? Q.0 EtO,S
\ / /S\©:N —
\
\
O N %
Cl

Trong khi nito, hdn hop gém 1,01g 3-
etylsulfonyl-6-clo-N-[2-hydroxy-5-(triflometylsulfonyl) phenyl]picolinamit,
0,72g axit p-toluensulfonic monohydrat, va 5,32g clobenzen dugc khir nuée
duéi dong hdi luu & 140°C trong 8 gid. B& sung hdn hop phan tmg d3 dugc lam
mét dén nhiét 6 phong vao dung dich natri hydrocacbonat bdo hoa cé nudc.
Sau khi tach, 16p hitu co dwoc ¢b dic dé thu duge 0,95g 2-(6-clo-3-
etylsulfonylpyridin-2-yl)-5-(triflometylsulfonyl) benzoxazol.

'H-NMR(CDCL)$: 8,59(1H, d), 8,54(1H, d), 8,18(1H, dd), 7,98(1H, d), 7,79(1H,
d), 3,98(2H, q), 1,45(3H, 1).
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Vi du so sanh 1

0o 0
N
| N OH IN\ Cl
/ :

S(O),Et Z > 5(0),Et

Trong khi nito, 3,00g axit (3-etylsulfonyl)-2- pyridincacboxylic, 9,00g
toluen, va 0,11g N,N-dimetylformamit dugc tron 14n va dugc gia nhiét & 60°C,
va sau d6 bd sung nho giot 2,03g thionyl clorua trong 5 giv, sau do khudy &
60°C trong 4 gio. B6 sung n-butanol vao dung dich phan ting va su phén tich
duoc tién hanh bang cach st dung phép sdc ky chét 1ong hiéu suét cao dé thu

duoc (3-etylsulfonyl)-2-pyridincacboxylic clorua c6 hiéu suét 13 65,3%.
Kha ning ing dung trong cong nghiép

Sang ché dé xuét phuong phap didu ché hop chét c6 cong thic (4) co

hiéu qua kidm soat tdt chdng lai cac loai gdy bénh.
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YEU CAU BAO HO
1. Phuong phap diéu ché hop chét c6 cong thirc (1), trong d6 gom c6 busc A 14
phan tng ctia hop chit ¢6 cong thire (2):

R'-S(0),

MO N

trong do :

R' 1a nhém hydrocacbon chudi c¢6 tir 1 dén 6 nguyén tir cacbon dugc halogen
hoéa tiy y, hodc nhém hydrocacbon vong no ¢é tir 3 dén 6 nguyén tir cacbon
duogc halogen hoa tuy y,

mdi R doc 1ap 1a nhém hydrocacbon chudi c¢é tir 1 dén 6 nguyén tir cacbon dugc
halogen hoa tuy y, hodc nguyén tr halogen, n 1a 0, 1, 2, hodc 3, va M la natri,
kali, hodc liti, voi thionyl clorua dé thu duoc hop chét c6 cong thie (1):

R'—S(0),

trong d6 R', R, va n ¢6 cac y nghia gidng nhu duge dinh nghia & trén.
g y nghia giong g

2. Phuong phap diéu ché hop chét c6 cong thire (3) hodc mubi axit ciia nod, trong
d6 gdm c6 budc A nhu duge xac dinh & diém 1 va budce B 1a phan tmg cta hop
chét c¢6 cong thire (1) v6i hop chét ¢ cong thire (5):

gso)m NH
- AN 2
A" “OH

trong do :

A' 12 nguyén tir nito hoic =CH-,

R’ 1a nhém hydrocacbon chudi c6 tir 1 dén 6 nguyén tir cacbon dugc halogen
hoéa tiy ¥, hodc nhém hydrocacbon vong no ¢6 tir 3 dén 6 nguyén tir cacbon
duoc halogen héa tity ¥, va m 1a 1 hodc 2, dé diéu ché hop chit c6 cong thic (3):

R1—S(O)2 /('R> N
=
H |
i~ 0

A OH
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trong dé R, R,R’,A', m, van cé cac y nghia giéng nhu dugc dinh nghia ¢ trén.

3. Phuong phap diéu ché theo diém 2, trong d6 dung méi duge st dung & budc
B chtra dung moi ete.

4. Phuong phap diéu ché hop chét c6 cong thirc (4), trong d6 gdm c6 cac budc A
va B nhu duge xé4c dinh & cac diém 1 va 2; va

budc C 1a phan tng cta hop chét c6 cong thire (3) hodc mudi axit cta nd véi su
c6 mit cta axit 3100°C dén 180°C dé thu duoc hop chét ¢ cong thire (4):

(O)m R'™-S(0),
~S N =\ [R),
LA
\A1 O N

trong d6 R, R, R°, A', m, va n ¢6 cac ¥ nghia giéng nhu duoc dinh nghia & trén.

5. Phuong phap diéu ché theo diém 4, trong d6 axit & budc C 1a hop chit axit
sulfonic.

6. Phuong phap didu ché theo diém 4, trong d6 axit & budc C 1a axit
p-toluensulfonic.

7. Phuong phép didu ché theo diém 4, trong d6 axit & buéc C 1a axit
metansulfonic.
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