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(54) PHUGONG PHAP PIEU CHE AZOXYSTROBIN

(57) Sang ché d& cap dén linh vuc diéu ché azoxystrobin, va md ta phuong phap diéu ché
hop chat c6 cong thie (I). Phuong phap ndy bao gom cac budc sau: (1) hop chat ¢ cong
thire (II) dugce thuy phan trong dung mdi dudi cac diéu kién axit dé thu duoc hop chét co
cong thure (III); va (2) hop chat ¢6 cong thire (IIT) duge cho phan tmg véi bazo va tac nhan
metyl hoa dé thu dugc hop chit co cong thirc (I); trong cong thire, Ry 1a hydro hodc C;-Cy
alkyl, va Ry 1a C,-C4 alkyl. Quy trinh diéu ché azoxystrobin theo sang ché khong chi thay
thé thanh cong trimetyl orthoformat va lam giam chi phi nguyén li¢u th6, ma con co6 tong
hiéu sudt phan mg cao, va thich hop de san xuit cong nghiép ¢ quy mé lon. Cac thur
nghiém da chimg minh dugc rang hiéu suét ciia azoxystrobin diéu ché c6 thé dat téi 95%.
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Linh vyc k§ thuit dwgc dé cap

Sang che d¢ cap dén linh vuc diéu ché chét diét nAm dung trong ndng nghiép
azoxystrobin, cu thé 13 d& cap dén phuong phap diéu ché azoxystrobin va chat trung gian
cua no.

Tinh trang ky thuit ciia sing ché

Azoxystrobin 13 chét diét ndm strobilurin dugc phat trién va dugc thuong mai
hoa boi Zeneca (nay 1a Syngenta), va hién 13 san phdm diét ndm dung trong néng nghiép
voi lugng ban hang toan cu 16n nhét. Azoxystrobin 14 chét diét nAm c6 hiéu qua cao,
phé khang ndm rong va méi, ma c6 thé ngin ngira va xir Iy hau hét toan bo ndm, méc
nude, ném tdo va cac bénh khac. Hop chét nay duoc st dung rong rii cho nhiéu cay
tréng nhu cac cdy cho hat, lua, nho, khoai tdy, va céc cdy an qua.

Hién te_ﬁ, cac cong nghé duge str dung trong qua trinh sin xuit cong nghiép
azoxystrobin vé co ban dugc ding dé chi cac cong ngh¢ duge mo ta trong giai phap ki
thuat da biét EP0592435A1 va US 2008214587 A1. N6i chung, benzofuranon phan tng
v6i trimetyl orthoformat trong cac diu kién ¢ axetic anhydrit dé tao ra 3-metoxy metyl
alkenyl-2-benzofuranon, sau d6 3-metoxy metyl alkenyl-2-benzofuranon va
4,6-diclopyrimidin thyc hién phan tng ete héa mé vong trong cac diéu kién c6 natri
metoxit, sau d6 phan tng khtr xay ra trong cac diéu kién c6 axit sulfuric va tuong ty dé
thu duogc (E)-3-metoxy-2-(2-(4-clo-6-pyrimidin)oxyphenyl)-metyl acrylat, va cubi cung
ete hoa bang salixylonitril trong céc didu kién c6 kidém va chét xtc tac trietylen diamin

dé thu dugc azoxystrobin.
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Azoxystrobin

Trong quy trinh diéu ché azoxystrobin, can st dung trimetyl orthoformat c6 chi
phi cao @ téng hop metoxy metyl alkenyl benzofuranon, va né phéan tng véi axetic
anhydrit & nhiét d6 cao (100-105°C) trong mot khoang thoi gian dai, vi thé chi phi rit
cao. Vi du, cong bd don yéu ciu cép patent Trung Qudc s6 CN1219537A mbd ta ring
benzofuranon st dung axetic anhydrit ldm dung méi, va phan ung vGi metyl
orthoformat & nhiét do 100-105°C trong 20 gid dé didu ché 3-metoxy-metyl
alkenyl-2-benzofuranon. Phan (mg nay khong chi doi hoi nhiét do cao, ma con chuyén
hoa nguyén liéu tho khong hoan toan sau 20 gid phan tmg, vi thé san phim cudi c6 cac
dic tinh kém, va kho c6 thé thu duoc azoxystrobin c6 chét luong cao. Pon yéu cu cép
patent Trung Quéc s6 CN101 157657A md ta phuong phap tao ra nhém metoxy metyl
alkenyl bang cach sir dung titan tetraclorua va trimetyl orthoformat. Mic du hiéu suét
phan g cao, song can tiéu thu mot luong titan tetraclorua twong duong, chi phi cao,
va céc chat thai nhidu hon. Theo don yéu ciu cip patent Trung Qudc sb
CN103030598A, N,N-dimetylformamit dimetyl axetal phan (mg v&i chit trung gian
2-(2- (6-(2-xyanophenoxy)pyrimidin-4-oxy)phenyl)metyl axetat & nhiét do cao dé didu
ché chét trung | gian este
2-(2-(6-(2-xyanophenoxy)pyrimidin-4-oxy)phenyl)-3-dimetylamino acrylat metyl, ma
dugc thiy phan tryc tiép trong dung dich nudc axit clohydric va sau d6 metyl hoa dé

diéu ché azoxystrobin.
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trung gian 2-(2-(6-(2-xyanophenoxy)pyrimidin-4-oxy)phenyl)metyl axetat, dan dén 1a
hiéu sudt thu duoc thép hon, ngoai ra, nhiét d0 cta phan ung gifta
N,N-dimetylformamit dimetyl axetal va chét trung gian
2-(2-(6-(2-xyanophenoxy)pyrimidin-4-oxy)phenyl)metyl axetat 1a cao, viéc chic chin
tao ra mot phan nhua dudng c6 thé khién cho san pham cubi azoxystrobin bi sAm mau.
Ngoai ra, gia thanh N,N-dimetylformamit dimetyl axetal cao, nén viéc san xuét cong
nghi€p & quy mé 16n khong dugce tao diéu kién thuan loi, va phuong phéap thity phan
chét trung gian este
2-(2-(6-(2-xyanophenoxy)pyrimidin—4-oxy)phenyl)-3-dimetylaminoacrylat metyl la
thily phan truc tiép trong dung dich nuédc axit clohydric, ¢6 nhugc diém 13 khé khudy,
phdn Ung khéng hoan toan va nhugc diém tuwong tw, va din dén tong hiéu suét cua
azoxystrobin thip.

Tom lai, cac phwong phap hién nay cé nhuge diém 14 tdng hidu suét cua phéan
tmg thip, chi. phi nguyén liéu thd cao va nhuoc diém twong tu khi didu ché
azoxystrobin.

Ban chit ky thuét cia sang ché

Muc dich cta sang ché 1a khic phuc dugc cac van dé vé tong hiéu suit phan ung
thép, chi phi nguyén liéu thd cao va van dé tuong tu trong qué trinh diéu ché
azoxystrobin con tn tai trong giai phép ky thuat da biét, va sang ché dé cap dén phuong
phép didu ché azoxystrobin va chit trung gian cda no.

Pé dat dugc muc dich trén, mot khia canh cta sang ché @é cap dén phuong phap
diéu ché hop chét c6 cdng thuc (1), phwong phap nay duoc tién hanh theo mot trong hai
cach sau:

(1) Cho hop chét ¢ cong thire (IV) phén tmg véi hop chét co cOng thuc (V)
trong d6 Z1 1a nhém 2-xyanophenoxy va Zs 13 halogen, trong dung méi hitu co khi ¢6
mit natri metoxit hogc kali metoxit va chit xuc téc;

(2) Cho hop chét c6 cong thirc (IV) phan tmg véi hop chét c6 cong thirc (V) khi
c6 mit natri metoxit hodc kali metoxit va chit xuc tac, va sau d6 phén Ung véi
2-xyanophenol khi c6 mit kiém va chét xtc thc. Trong cdng thite (V), ca Z1 va Z, déu 1a

halogen;
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Trong cdng thic nay, R4 1a C1-Cy alkyl, va Rs 12 hydro hogc C;-Cy alkyl.

Theo khia canh thit hai, sang ché @& xuét quy trinh didu ché hop chét ¢6 cong thirc
(D), trong d6 quy trinh nay bao gdm céc budc:

(1) Biéu ché hop chét c6 cong thuc (II) theo phuong phap duge md ta trén day;

(2) Dusi cac diéu kién axit, tién hanh phan tng thity phan hgp chét c6 céng thirc
(I) trong dung mdi hitu co dé thu dugc hop chit c6 cong thire (III);

(3) Cho hop chat c6 cong thire (IIT) phan tmg v6i kiém va tac nhan metyl hoa dé
diéu ché hop chét c6 cong thuce (I);
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Trong ééng thirc nay, Rs 1a hydro hodc Ci-Cy alkyl, va Ry 14 Ci-Cy alkyl.

Theo séng ché, azoxystrobin chi hop chit c6 cong thire (1), va chét trung gian
clia azoxystrobin chi hop chét c6 cong thire (ID).

Qua so d6 diéu ché theo sang ché, chit trung gian cia azoxystrobin dugc diéu
ché (hop chét c6 cong thire (1)) dugc st dung 1am nguyén liéu thd ban dau dé diéu ché
azoxystrobin (hgp chit ¢6 cong thuc (1)), sao cho trimetyl orthoformat dugc thay thé
thanh cong, chi phi nguyén liéu thd dugc gidm, va tong hiéu suit phan ung cla
azoxystrobin dugc cai thién ddng ké, ma thich hop d& san xuit & quy md Ién trong
cdng nghiép. Céc thit nghiém d cho thiy rang hiéu suét cia azoxystrobin c6 thé dat
tG1 95%.
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MB0 ta chi tiét sang ché

Céc diém dau mit ciia khoang va gid tri bAt ky dugc mo ta & day khong bi gidi
han & khodng hodc gia tri chinh xé4c, va cdc khoang hoic gid tri ndy nén dugc hiéu 1a
bao gdm céc gia tri gin véi céc khoang hodc gia tri nay. Déi véi cac khoang sb, mbi
khoéng giita cdc diém ddu mut cta n6 va céc gid tri diém riéng r&, va mbi gia tri diém
riéng r& ¢6 thé duoc két hop v6i nhau dé tao ra mdt hodic nhiéu khoang sb mai, va cac
khoang s6 nhu vay nén dugc coi 1a duge mo ta riéng & day.

Sau ddy s& mo ta chi tiét cac phuong 4n theo sang ché. Can hiéu ring cac vi du
cu thé va mo ta chi tiét, chi phuong 4n dugc uu tién cla sang ché, dugc dua ra bing
cach vi du va chi nhim muc dich minh hoa va giai thich, chr khong nham muc dich
lam gi6i han sang ché.

Séng ché dé xuét phuong phép diéu ché hop chit c6 cong thirc (II), ma duoc
tién hanh theo mot trong hai cach dudi day:

(1) Cho hop chét ¢ cong thie (IV) phan Gmg v&i hop chit c6 cong thire V)
trong d6 Z1 1a nhém 2-xyanophenoxy va Z; 13 halogen, trong dung mdi hitu co khi c6
mit natri metoxit ho#ic kali metoxit va chét xtc tc;

(2) Cho hop chét c6 cong thire (IV) phan ting v&i hop chét ¢6 cong thire (V) khi
c6 mit natri metoxit hoic kali metoxit va chit xuc tdc, va sau d6 phan Ung véi
2-xyanophenol khi c6 mit kiém va chét xuc tac. Trong cdng thirc (V), ca Z1 va Z, déu
1a halogen;
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Trong cdng thirc nay, R4 1a C1-Cq alkyl, va Rs 1a hydro hodc Ci-Cy alkyl.

Theo séng ché, hop chit c¢6 cong thirc (IV) thay thé cac bude clia quy trinh tao
ra 3-metoxy metyl alkenyl-2-benzofuranon bing cich cho benzofuranon phan Ung véi
trimetyl orthoformat trong cic diéu kién axetic anhydrit trong gidi phap k¥ thuat da
biét, @& quy trinh san xuét duoc don gian héa, hiéu suat phan tmg cua chét trung gian
clia azoxystrobin dugc cai thién dudi tac dong cua chét xuc tic loai trietylen diamin

bang cach sir dung natri metoxit hogc kali metoxit, chi phi san xuét chét trung gian cia
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azoxystrobin duoc 1am giam, va chi phi sdn xuét cta cac nguyén lidu thd azoxystrobin
dugc lam giam.

Theo séng ché, trén co s& 1,00 duong lugng mol ctia hgp chét c6 cong thire
(IV), hop chét c6 cong thirc (V) duge sir dung véi lugng ndm trong khoang tir 0,6 dén
3,0 duong luong mol, vi du, 0,6 duong luong mol, 0,8 duong lwong mol, 1,0 duong
lugng mol, 1,2 dwong lwong mol, 1,5 dwong lugng mol, 1,8 duong lwong mol, 2
duong lugng mol, 2,2 duong lugng mol, 2,5 duong lugng mol, 2,8 duong lugng mol,
3,0 dwong lugng mol va gid tri bat ky trong khoang dugc tao thanh bdi hai diém bt ky
trong s cac diém nay, t&t hon 1a ndm trong khoang tir 0,8 dén 1,8 dwong lugng mol;
natri metoxit hogic kali metoxit dugc st dung vé6i lugng nim trong khoang tir 0,6 dén
3,0 duwong luong mol, vi du, 0,6 duong luong mol, 0,8 duong luong mol, 1,0 duong
lwgng mol, 1,2 duong luong mol, 1,5 duwong luong mol, 1,8 duong luong mol, 2
duong lugng mol, 2,2 duong luong mol, 2,5 duong luong mol, 2,8 duong lwong mol,
3,0 duong lugng mol va gia tri bit ky trong khoang dugc tao thanh boi hai didm bét ky
trong sb cac diém nay, t6t hon 1a ndm trong khoang tir 0,8 dén 1,8 dwong luong mol;
2-xyanophenol dugc sit dung vé6i lwgng nam trong khoang tir 0,6 dén 3,0 duong lugng
mol, vi du, 0,6 duong lugng mol, 0,8 duong luong mol, 1,0 dwong lugng mol, 1,2
duong luong mol, 1,5 duong lugng rﬁol, 1,8 duong lugng mol, 2 duong lugng mol,
2,2 duong lugng mol, 2,5 duong luong mol, 2,8 duwong lugng mol, 3,0 duong lugng
mol va gia tri bat ky trong khoang dugc tao thanh bdi hai diém bAt ky trong sb cac
diém nay, t6t hon 13 v6i lvong nim trong khoang tir 0,8 dén 1,8 duong luong mol;
kiém dugc sir \dung vé6i lugng ndm trong khoang tir 0,6 dén 3,0 dwong lugng mol, vi
du, 0,6 duong lugng mol, 0,8 duwong lugng mol, 1,0 duong lugng mol, 1,2 duwong
lwong mol, 1,5 dwong lugng mol, 1,8 duwong lwong mol, 2 dwong lugng mol, 2,2
duong luong mol, 2,5 duong lugng mol, 2,8 duong lugng mol, 3,0 dwong lwgng mol
va gia tri bt ky trong khoang duogc tao thanh bdi hai diém bat ky trong sb cac diém
ndy, t6t hon 13 véi lugng ndm trong khoang tir 0,8 dén 1,8 duong lugng mol; chét xuc
tac duoc sir dung v6i lugng nam trong khoang tir 0,001 dén 0,03 duong lugng mol, vi
dy, 0,001 duong luong mol, 0,002 duong lugng mol, 0,005 duong lugng mol, 0,008
duong lugng mol, 0,01 duong lugng mol, 0,012 duong lugng mol, 0,015 duong lugng

mol, 0,018 duwong lugng mol, 0,02 duong lugng mol, 0,022 duong luong mol, 0,025
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duong luong mol, 0,028 dwong lugng mol, 0,03 dwong luong mol va gia tri bat ky
trong khoang dugc tao thanh béi hai diém bét ky trong sé céc diém nay, tot hon 12 ndm
trong khodng tir 0,002 dén 0,02 dwong lwong mol.

Theo séng ché, dé tao didu kién thuén lgi cho qua trinh san xuét hop chét co6
cong thire (II), phan tng giita hop chét c6 cong thuc (IV) v6i hop chat c¢6 cong thire (V)
dugc tién hanh trong budc (2) & nhiét d6 ndm trong khoang tir -20°C dén 30°C.

Tét hon 13, trong cong thirc nay, R4 1a Ci-Cy4 alkyl mach thing, va R 1a hydro
hogc Ci-Cs alkyl mach thing. Tét hon nita 13, trong cong thirc nay, Rs 1a metyl hoic
etyl; Rs 1a hydro, metyl hoac etyl. |

Tét hon 13, halogen 1a flo, clo, brom hoic iot. Tt hon nita 14, halogen 1a clo
hodac brom.

Theo séng ché, chit xtic tac c6 thé 1a chat xtc tac loai trietylen diamin. Tt hon
13, chét xuc tac 1a trietylen diamin va/hodc metyl trietylen diamin, dé hiéu xudt phan
ting c6 thé duoc cai thién dang ké.

Theo sang ché, dung méi hitu co 1a cac dung moéi hitu co khac nhau thong
thuong trong linh vuc k§ thuat nay, va duge chon tir it nhat mot trong sb toluen, xylen,
metanol, etanol, axetonitril, etyl axetat, butyl axetat, diclometan, N,N-dimetylformamit,
va tetrahydrofuran. Tét hon 13, dung méi hitu co dwoc chon tir it nhét mot trong sb
toluen, metanol, etanol, axetonitril, butyl axetat, diclometan, va N,N-dimetylformamit.

Theo sdng ché, kidm c6 thé 1a cac kiém khac nhau thong thuong trong linh vyc
k¥ thudt nay, va dugc c_hQn tlr it nhat mot trong sb natri hydroxit, kali hydroxit, natri
cacbonat, va kali cacbonat.

Sang ché ciing d& xuét phuong phép diéu ché hop chét co cong thirc (I), trong
d6 phuong phap nay bao gdm cac budce sau:

(1) Pidu ché hop chét c6 cong thirc (II) theo phuong phap duge md ta trén day;

(2) Duéi cac diéu kién axit, tién hanh phén mg thity phan hop chét ¢6 cong
thire (1) trong dung méi hitu co dé thu duge hop chét ¢ cong thue (I11);

(3) Cho hop chét ¢6 cong thire (IIT) phan tng v6i kiém va tac nhan metyl hoa dé

didu ché hop chit ¢6 cong thue (I);
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Trong cdng thirc nay, Rs 1a hydro hogic Ci-Cy alkyl, va R4 1a C1-Cs alkyl.

Theo sang ché, chit trung gian cua azoxystrobin dwgc diéu ché (hop chit c6
cong thue (II)) duge st dung lam nguyén liéu thd ban dau dé didu ché azoxystrobin
(hop chét c6 cong thire (1)), dé 1am giam gia thanh, va cai thién déng ké tdng hidu suét
phan g cia azoxystrobin.

Theo sang ché, trén co s& 1,00 dwong lugng mol ctia hop chit c¢6 cong thire (11),
dung moéi hiru co dugc st dung véi lugng nam trong khoang tir 0,6 dén 3,0 duong
luong mol, tdt hon 1a ndm trong khoang tr 0,8 dén 1,8 duong lugng mol, cac didu kién
axit duoc diéu chinh bang axit, axit dugc sir dung véi lugng nim trong khoang tir 0,3
dén 3,0 duong lugng mol, t6t hon 1a tir 0,5 dén 1,5 duong lugng mol, kiém duoc st
dung v6i lugng nam trong khoang tir 0,6 dén 3,0 duong luong mol, t6t hon 1a tir 0,8
dén 1,8 duong lugng mol, va tdc nhan metyl hoa dugc st dung véi luong nim trong
khoang tir 1,0 dén 5,0 duong lugng mo‘l, t6t hon 1a tir 1,0 dén 2,0 duong lugng mol.

Theo sang ché, dé tao diéu kién thuan loi cho phan tng thily phan chét trung
gian cua azoxystrobin, nhiét do phan tng thiy phan trong budce (1) 1a tir (-10°C) dén
(100°C).

Tét hon la, trong cong thirc nay, Rs 12 hydro hodc Ci-Cs alkyl mach thing, va
R4 1a C1-C4 alkyl mach thang. Tét hon nita 13, Rs 1a hydro, metyl hodc etyl va Ry 1a
metyl hodc etyl.

Theo sang ché, cac didu kién axit duoc diéu chinh béng axit, ma c6 thé 1a céc
axit khac nhau thong thuong trong linh vyc k§ thuat nay. Vi du, axit c6 thé dugc chon
tir ft nhdt mot trong sé axit sulfuric, axit clohydric, axit phosphoric, axit metansulfonic,

axit formic, axit axetic, va axit trifloaxetic. TOt hon 13, axit ndy it nhat 1a mét trong soO
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axit trifloaxetic, axit formic, axit clohydric va axit sulfuric, va tt hon nita 13 axit
formic, axit sulfuric va axit trifloaxetic, sao cho ty 1¢ chuyén héa cta phan tng trong
budc nay dugc cai thién dang ké.

Theo séng ché, dung méi hitu co 13 céc dung mdi hitu co khac nhau thong
thuong trong linh vyc k§ thuét ndy. Vi dy, dung méi hitu co ¢6 thé dugc chon tur it
nhét mot trong sb toluen, xylen, metanol, etanol, axetonitril, etyl axetat, butyl axetat,
diclometan, N,N-dimetylformamit, va tetrahydrofuran. Tét hon 13, dung méi hitu co
dugc chon tir it nhat mot trong sb toluen, metanol, etanol, axetonitril, butyl axetat,
diclometan va N,N-dimetylformamit, va t&t hon nita 14 metanol, dung mdi hdn hop
gébm metanol va toluen, va dung moi hdn hop gbém axetonitril va toluen, dé ty 1€
chuyén hoéa va hiéu suét ciia phan ng dugc cai thién dang ké.

Theo sang ché, kiém c6 thé 1a cac kiém khéc nhau thong thuong trong linh vuc
k¥ thuét ndy, va duoc chon tir it nhit mot trong sd natri hydroxit, kali hydroxit, natri
cacbonat, va kali cacbonat.

Theo séng ché, tdc nhan metyl héa c6 thé 1a cac chét metyl hdéa khéc nhau théng
thuong trong linh vuc k§ thuét ndy. Vi du, tic nhan metyl hoa c6 thé dwge chon tir it
nhit mét trong s6 dimetyl sulfat, dimetyl cacbonat, metyl clorua, metyl bromua va
metyl iodua. Tt hon 13, tdc nhan metyl héa duge chon tir dimetyl sulfat va/hodc
dimetyl cacbonat.

Vi du thire hién sang ché

Sang ché s& dugc mo ta chi tiét duéi day thong qua cac vi du. Trong céc
phuong an dudi day:

Luong chét phan tng va san phidm dwoc x4ac dinh bang sic ky léng (Agilent
HPLC 1260).

Ty 1& chuyén héa va hiéu suit phan tng dugc tinh todn bang cong thire sau:

Ty 1& chuyén héa = (lugng mol sir dung-luong mol st dung du trong san
phdm)/lugng mol st dungx100%.

Hiéu suét = lugng mol thyc té cua san phim dich/luvong mol theo 1y thuyét cua
san phim dich x100%.

Trong trudng hop ma khong ¢6 mo ta cu thé, cic san phdm sdn c6 trén thi

truong duoc st dung lam cac nguyén liéu ban dau.
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Vidul

Pidu ché este 2-(2-(6-clopyrimidin-4-oxy)phenyl)-3-dimetylamino acrylat
metyl (ttc 13, hgp chét ¢6 cong thire chung (II) trong d6 Z; 1a clo, R3 va R4 1a metyl)

B6 sung 19,5¢ dimetylaminometylbenzofuranon (d6 13, hop chét véi Rs va Ry 1a
metyl trong cong thire IV) va 150mL toluen vao binh ¢6 bén ¢d ¢6 thanh khudy co hoc,
nhiét ké va binh ngung, bd sung 5,5g natri metoxit & dang rin, khudy hdn hop va dé
phén tng trong 3 gid ¢ nhiét do trong phong, gidm nhiét d6 xudng -15°C, sau d6 bd
sung 0,1g trietylen diamin, ddng thoi bd sung 4,6-diclopyrimidin, khudy hdn hop va dé
phan tmg trong 5 gid, sau d6 gia nhi€t hdn hop dén nhiét do trong phong, rira bing
nudc va tach 16p, chit rin thu duoc bing cach ¢ pha hitu co 1a este 2-(2-
(6-clopyrimidin-4-oxy)phenyl)-3-dimetylamino acrylat metyl, va buéc tiép cua phan
tmg dugc tién hanh truc tiép ma khong cin phan tich. Hiéu sudt cia este
2-(2-(6-clopyrimidin-4-oxy)phenyl)-3-dimetylamino acrylat metyl do dugc 14 97%.

Vidu?2

Didu ché este 2-(2-(6-(2-xyanophenoxy)
pyrimidin-4-oxy)phenyl)-3-dimetylamino acrylat metyl (cu thé 13, hop chét c6 cong
thire (II) trong d6 Z1 1a 2-xyanophenyl, R3 va R4 1a metyl)

Bé sung 34g este 2-(2-(6-clopyrimidin-4-oxy)phenyl)-3-dimetylamino acrylat
metyl thu dugc trong vi du 1, 12,0g salixylonitril va 100mL N,N-dimetylformamit vao
binh c6 bdn ¢b ¢6 thanh khudy co hoc, nhiét k& va binh ngung, bd sung 15,5g kali
cacbonat, bd sung 0,1g trietylen diamin, tdng nhiét do dén 80°C, tién hanh khuéy hén
hop phén tng trong 3 gid, sau d6 1am bay hoi dung mé6i N,N-dimetylformamit trong
diéu kién 4p suét giam, bd sung toluen dé hoa tan, rira hdn hop bing nudce va tach 16p,
chit rin thu dugc bing cach c¢6 pha hitu co 1a este 2-(2-(6-(2-xyanophenoxy)
pyrimidin-4-oxy)phenyl)-3-dimetylamino acrylat metyl. Hiéu sudt cla este
2-(2-(6-(2-xyanophenoxy) pyrimidin-4-oxy)phenyl)-3-dimetylamino acrylat metyl do
duge 1a 97%. 'H NMR DMSO-ds (3, ppm): 3,62 (S, 3H), 4,02 (S, 6H), 6,75 (S, 2H),
7,22 (d, 1H), 7,26-7,43 (m, SH) 7,66 (t, 1H), 7,73 (d, 1H), 8,38 (s, 1H).

Vidu3
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Diéu ché este 2-(2-(6-(2-xyanophenoxy)
pyrimidin-4-oxy)phenyl)-3-dimetylamino acrylat metyl (ttrc 13, hop chit ¢6 cong thic
(I) trong d6 Z1 1a 2-xyanophenyl, R; va R4 1a metyl)

B6 sung 19,5g dimetylaminometylbenzofuranon (cu thé 13, hop chét c6 Rs va
R4 1a metyl trong cong thirc IV) va 150mL toluen vao binh c¢6 bdn ¢b c6 thanh khudy
tlr, nhiét k& va binh ngung, bd sung 5,5g chét rin natri metoxit, khqu hén hop va dé
phan tmg trong 3 gio' & nhiét d¢ trong phong, giam nhiét d6 xudng -15°C, sau d6 bd
sung 0,1g trietylen diamin, dong thoi bd sung 4-(2-xyanophenoxy)-6-clopyrimidin,
khudy hdn hop va dé phan ung trong 5 gid, sau d6 gia nhiét hdn hop dén nhiét o
trong phong, rira bing nude va tach 16p, chét rin thu duoc bing cach ¢6 pha hiru co [a
este 2-(2-(6-(2-xyanophenoxy)pyrimidin-4-oxy)phenyl)-3-dimetylamino acrylat metyl.
Hiéu suit cia este 2-(2-(6-(2-xyanophenoxy)pyrimidin-4-oxy)phenyl)-3-dimetylamino
acrylat metyl do dugc 1a 97%.

Vidu4

Diéu che azoxystrobin

CN \\o

2 NaOH,(CH3),S0,

Cho este 2-(2-(6-(2-xyanophenoxy)pyrimidin-4-oxy)phenyl)-3-dimetylamino
acrylat metyl thu dugc & vi du 3 vao metanol, bd sung nhé giot 109g dung dich nude
axit sulfuric 18% & 25°C, khudy phan tng & nhiét do trong phong trong 3 gio, sau do
lam bay hoi metanol trong didu kién 4p sudt giam, bd sung butyl axetat dé chiét, dé
yén hén hop dé tach 16p, tach 16p nudc, rira hdn hop mét 1an bing nudc, bd sung 40g
dung dich nudc chira 20% natri hydroxit, b6 sung nhé giot 15,2¢g dimetyl sulfat, khudy
hén hop & nhiét d trong phong trong 3 gid, phan tach 16p nuée bang cach dé yén sau
khi phan Gng két thic, va ¢ pha hitu co dé thu dugc 38,5g azoxystrobin. Hiéu suét
dinh lugng cua azoxystrobin tir phan tng bdn budc do duge 1a 95%. 'H NMR
DMSO-ds (3, ppm): 3,62 (S, 3H), 3,72 (S, 3H), 6,42 (S, 2H), 7,22 (d, 1H), 7,26-7,43
(m, 5SH) 7,66 (t, 1H), 7,73 (d, 1H), 8,4 (s, 1H). |
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Céc ph&ong an dugc vu tién cia sang ché da duge mo ta chi tiét trén day, tuy
nhién sang ché khong bj giéi han & cac phuong 4n nay. Trong pham vi cua giai phap
ky thuat cia sang ché, cac cai bién don gian khac nhau c6 thé duoc tién hanh, ké ca
cac du hiéu k¥ thuat khac nhau dugc két hop theo céch thich hop khac, va céac cai
bién don gian nay va cac két hop ciing nén dugc coi 1a mo ta sang ché va déu thudc

pham vi ctia sang ché.
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YEU CAU BAO HO

1. Phuong phép diéu ché hop chét c6 cong thire (II), khéc biét & chd, phuong phap nay
duoc tién hanh theo mot trong hai cach sau:

(1) cho hop chét ¢6 cong thirc (IV) phan tmg v6i hop chat c6 cong thire (V), trong
do6 Z1 1a nhém 2-xyanophenoxy va Z 1a halogen, trong dung méi hitu co khi ¢6 mit natri
metoxit hogc kali metoxit va chat xtc tac;

(2) cho hop chét ¢6 cong thire (IV) phan tmg vé&i hop chat c6 cong thire (V) khi ¢6
mit natri metoxit hodc kali metoxit va chit xuc tic, va sau d6 phan Ung véi

2-xyanophenol khi ¢6 mit kiém va chit xuc téc, trong cong thirc (V), ca Z1 va Z» déu 1a

halogen;
Ras-Rég R,
CN N7 Ry~ /
o o) Z4 Z;
(j N o Y
N (D o avy NN

trong cdng thirc, R4 1a C1-Cy alkyl, va Rs3 1a hydro hodc Ci-Cy alkyl.
2. Phuong phép theo diém 1, khic biét & chd, trén co sé& 1 duong luong mol cia hop
chit ¢6 cong thirc (TV),

hop chét ¢ cong thire (V) duge st dung véi lwong ndm trong khoang tir 0,6 dén
3 duong lwong mol, tét hon 12 ndm trong khodng tir 0,8 dén 1,8 duong lugng mol;

natri metoxit hogc kali metoxit dugc st dung véi lugng nam trong khoang tr 0,6
dén 3 duong lugng mol, tdt hon 13 ndm trong khoang ttr 0,8 dén 1,8 duong lugng mol;

2-xyanophenol dugc st dung v6i lugng nim trong khoang tir 0,6 dén 3 duong
luong mol, tdt hon 14 véi luong nam trong khoang ttr 0,8 dén 1,8 duong lugng mol;

kiém dugc sir dung véi lugng nim trong khoang tir 0,6 dén 3 duong lugng mol,
t6t hon 12 v6i luong ndm trong khoang tir 0,8 dén 1,8 dwong lugng mol;

chat xtc tac duoc sir dung véi lwrgng nim trong khoéng tlr 0,001 dén 0,03 duong
lugng mol, tdt hon 14 véi lugng nam trong khoang ttr 0,002 dén 0,02 duong lugng mol.
3. Phuong phap theo diém 1, trong d6 phan ting giita hop chit ¢6 cong thire (IV) v6i hop
chit c6 cong thire (V) ddu tién dugce tién hanh & nhiét d6 nim trong khoang tir (-20°C)
dén (30°C) theo cach tht hai.
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4. Phuong phap theo diém bat ky trong sb céc diém tir 1 dén 3, trong d6 trong cong thirc,
R4 12 C1-Cy4 alkyl mach thing, Rs 13 hydro hogic C1-Cs alkyl mach thang, va halogen la
flo, clo, brom hodc iot.
5. Phuong phép theo diém bat ky trong sd cac diém tir 1 dén 3, trong d6 chit xuc tac 1a
trietylendiamin va/hodc metyltrietylendiamin; dung mdi hitu co it nhit 13 dung moi
dugc chon tr toluen, xylen, metanol, etanol, axetonitril, etyl axetat, butyl axetat,
diclometan, N,N-dimetylformamit va tetrahydrofuran; kiém it nhét 1a kiém dugc chon
tir natri hydroxit, kali hydroxit, natri cacbonat va kali cacbonat.
6. Phuong phép didu ché hop chét co cdng thirc (I), khéc biét & chd, phuong phap nay
bao gbém cac budc sau:

(1) diéu ché hop chét c6 cong thire (I) theo phuong phép néu trong cac diém tir 1
dén 5:

(2) dudi cac diéu kién axit, tién hanh phan tng thiy phan hop chat 6 cong thirc
(II) trong dung méi hiru co dé thu duoc hop chit c6 cong thire (I11);

(3) cho hop chét ¢ cong thirc (fII) phan g vé6i kiém va tac nhan metyl hoa dé

diéu ché hop chét ¢ cong thue (I);

0 Rasn-Reg
CN No N Yo7 CN N0
()\\ﬂ//:§°F/() [::i::r/c>\wr/<>§7/,c>
Mt M e I
OH ©
CN N0
c>\Tr/§§7/xa
NN (1)

trong cdng thire, R; 1 hydro hogc Ci-Cs alkyl, va R4 1a C1-Cy alkyl.
7. Phuong phap theo diém 6, trén co s 1 dwong luong mol ctia hop chét ¢6 cong thie
(1),

dung moi hiru co duge st dung vé6i lugng ndm trong khoang tlr 0,6 dén 3 duong
lugng mol, tc‘)t'hon 1a v6i luong nam trong khoang tir 0,8 dén 1,8 duong luong mol;

cac diéu kién axit duoc didu chinh béng axit, va axit dugc st dung véi lugng nam

trong khoang tir 0,3 dén 3 dwong lwong mol, tét hon 1a véi lwgng nam trong khoang tir
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0,5 dén 1,5 dwong luong mol;

kiém duoc sir dung véi lugng nim trong khodang tir 0,6 dén 3 duong luong mol,
t6t hon 1a voi lugng nim trong khoang tlr 0,8 dén 1,8 duong lugng mol;

tdc nhan metyl hoa duge sit dung véi lugng nim trong khoang tir 1 dén 5 duong
luong mol, tét hon 1a véi lugng nidm trong khoang tir 1 dén 2 dwong lwong mol.
8. Phuong phép theo diém 6, khéc biét & chd, nhiét do phan ung thiy phén trong bude (1)
12 nim trong khoang tlr (-10°C) dén (100°C).
9. Phuong phép theo diém bt ky trong sb cac diém tir 6 dén 8, trong do trong cong thirc,
R3 1a hydro hodc Ci1-Cy4 alkyl mach thing, va Ry 1a C1-Cy alkyl mach théng.
10. Phuong phép theo diém bat ky trong s6 cac diém tir 6 dén 8, trong d6 cac didu kién
axit dugc diéu chinh béng axit dugc chon tlr it nhit mot trong sb axit sulfuric, axit
clohydric, axit phosphoric, axit metansulfonic, axit formic, axit axetic, va axit
trifloaxetic; dung mdi hitu co duogc chon tir it nhit mot trong s6 toluen, xylen, metanol,
etanol, axetonitril, etyl axetat, butyl axetat, diclometan, N,N-dimetylformamit va
tetrahydrofuran; kiém dugc chon tir it nhét mot trong sb natri hydroxit, kali hydroxit,
natri cacbonat va kali cacbonat; tdc nhan metyl héa duogc chon tir it nht mot trong s6

dimetyl sulfat, dimetyl cacbonat, metyl clorua, metyl bromua va metyl iodua.
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