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(54) QUY TRINH BIEU CHE HOP CHAT (E)-(5,6-DIHYDRO-1,4,2-DIOXAZIN-3-YL)
(2-HYDROXYPHENYL)METANON O-METYL OXIM

(57) Sang ché dé cap dén quy trinh diéu ché hop chit (E)-(5,6-dihydro-1,4,2-dioxazin-3-
y1)(2-hydroxyphenyl)metanon O-metyl oxim dugc mo ta bao gdm cac bude: (i) phan tng
ctia benzofuran-3(2H)-on O-metyl oxim (1) véi it nhat mét nitrit dwge chon tir n-butyl
nitrit va tert-butyl nitrit, vdi sy c6 mat cua alcoxit kim loai dé tao ra (22,372)-2,3-
benzofuran-dion O3-metyl dioxim (2) 1a chat dong phan ndi bat; (ii) phan tng cua (2Z,32)-
2,3-benzofuran-dion O3-metyl dioxim (2) v&i 2-haloetanol dé tao ra (2Z,3Z)-benzofuran-
2,3-dion O?-(2-hydroxyetyl) O3-metyl dioxim (3); va (iii) phan ung cua (2Z,37)-
benzofuran-2,3-dion 0?-(2-hydroxyetyl) O3-metyl dioxim (3) véi axit dé tao ra (E)-(5,6-
dihydro-1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim (4).
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Linh vuc ky thuat dwgc dé cap

Sang ché d& cap dén quy trinh diéu ché hop chét (E)-(5,6-dihydro-1,4,2-dioxazin-
3-yl)(2-hydroxyphenyl)metanon O-metyl oxim, hop chét trung gian hitu ich dé tbng hop

fluoxastrobin.
Tinh trang ky thuit ciia sing ché

Fluoxastrobin 14 hoat chit diét nidm loai strobilurin dugc st dung dé kiém soat
c4c bénh do ndm nhu bénh ua sém, bénh mbc swong, bénh dém 14, bénh gi sit, va
Rhizoctonia solani. Fluoxastrobin dd dugc dang ky dé s dung trén 14 cia cdy lac, cdy
than cu va hanh, rau 4n 14, rau an qua, va cd, cling nhu viéc xir ly hat gidng d6i véi khoai
tay, lac, va cd. Viéc ap dung cho cé dugc dan nhén cho cac nha diéu hanh kiém so4t loai

gdy hai chuyén nghiép.

Bayer cung cip mdt sd quy trinh tbng hop fluoxastrobin, mic du tit ca cac quy
trinh nay déu tién hanh thong qua phan tng nbi tiép cua 4,6-diclo-5-flo-pyrimidin véi
2-clophenol va (E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-
metyl oxim (4) nhu dugc mé ta trong patent M s6 US 6,734,304 va dugc thé hién dudi
day:
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(E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim
(4) 12 hop chét trung gian quan trong trong qua trinh tdng hop fluoxastrobin. Tuy nhién,
cic phuong phép di biét dé tdng hop (E)-(5,6-dihydro-1,4,2-dioxazin-3-y1)(2-
hydroxyphenyl)metanon O-metyl oxim c6 hiéu suét thip, bao gdbm céc chét phan Gng
gay doc, va can dén cac phuong phéap va ky thujt tinh ché mét nhiéu thoi gian va phic
tap, nhu phuong phép tai két tinh va k¥ thuét sic ky, lam tang chi phi san xuét cong
nghiép cua fluoxastrobin. Do d6, van cin dén quy trinh c6 hidu qua kinh té & tao ra (E)-

(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim.
Ban chit k§ thuit ciia sing ché

Muc dich cta sang ché 1a d& xuét quy trinh diéu ché hop chat (E)-(5,6-dihydro-
1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim bang:

(i) phan ting ctia benzofuran-3(2H)-on O-metyl oxim (1) véi it nhit mot nitrit
duoc chon tir n-butyl nitrit va tert-butyl nitrit, véi s c6 mit clia alcoxit kim loai dé tao

ra (2Z,3Z)-2,3-benzofuran-dion O*-metyl dioxim (2) dudi dang chét ddng phan ndi bat;
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(i)  phan ung cua (2Z,3Z)-2,3-benzofuran-dion O*-metyl dioxim (2) véi 2-
haloetanol @& tao ra (2Z,3Z)-benzofuran-2,3-dion O*-(2-hydroxyetyl) O*-metyl dioxim
(3); va
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(iii) phan Gng cla (2Z,3Z)-benzofuran-2,3-dion 0%-(2-hydroxyetyl) O*-metyl
dioxim (3) v&i axit dé tao ra (E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-
hydroxyphenyl)metanon O-metyl oxim (4)
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MBb ta chi tiét sang ché

Sang ché bao gbm cac phuong 4n sau ddy, ma khong dugc hiéu 12 13m gi6i han
sang ché. Hon nita, cic phuong 4n nay dugc néu lam vi du va duge cung cép dé mota
sang ché cho ngudi c6 hiéu biét trung binh vé linh vuc lién quan. Tuong ty, cac sd chi
dan giéng nhau dung 8 chi cac nguyén td gidng nhau trong toan bd ban md ta.

Theo mdt phuong 4n, sang ché dé xuét quy trinh didu ché (E)-(5,6-dihydro-1,4,2-
dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim (1) bang:

(i) phan tmg cua benzofuran-3(2H)-on O-metyl oxim (1) véi it nhét mot nitrit
dugc chon tir n-butyl nitrit va tert-butyl nitrit, v6i sy c6 mét cia alcoxit kim loai dé tao

ra (2Z,3Z)-2,3-benzofuran-dion O*-metyl dioxim (2) duéi dang chit ddng phén ndi bat;
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(i) phdn Gng cia (2Z,3Z)-2,3-benzofuran-dion O*-metyl dioxim (2) véi 2-
haloetanol dé tao ra (2Z,3Z)-benzofuran-2,3-dion O?-(2-hydroxyetyl) O°-metyl dioxim
(3); va
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(iii) phan ung cia (2Z,3Z)-benzofuran-2,3-dion O*-(2-hydroxyetyl) O°-metyl
dioxim (3) v6i axit d& tao ra (E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-
hydroxyphenyl)metanon O-metyl oxim (4);
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Budc du tién trong quy trinh dd boc 10 13 phan ng ctia benzofuran-3(2H)-on O-
metyl oxim (1) véi it nhat mét nitrit dugc chon tr n-butyl nitrit va tert-butyl nitrit v6i su
c6 mit cua alcoxit kim loai dé tao ra (2Z,3Z)-2,3-benzofuran-dion O*-metyl dioxim (2)

du6i dang chit ddng phan ndi bat.
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Nhin chung, phan tng nay co thé dugc thuc hién bﬁng mdt sb chét phan Gng nitrit
d3 duge biét trong linh vuc k¥ thuat nay. Tuy nhién, bét ngd phét hién ra rang n-butyl
nitrit CH3(CHa)3sNO; va tert-butyl nitrit (CH3);CNO 12 ddc bit hitu ich dé thyc hién
phan Ung bién ddi mong mudn. Cac chét phan (ng nay cung cAp tinh chon loc t6t hon
va hiéu suét cao hon cta (2Z,3Z)-2,3-benzofuran-dion O*-metyl dioxim (2) so véi céc
nitrit khac. Thuc vy, ham lugng cia (2Z,32)-2,3-benzofuran-dion O*-metyl dioxim (2)
trong hdn hgp cia cac chét ddng phéan (3E) va (32) 1a tir 94% dén 98%. Ngoai ra, n-
butyl nitrit va tert-butyl nitrit v& co ban it doc hon so v6i nhiéu alkyl nitrit khac (vi dy,
metyl nitrit CH3NO2). Do d6, hogc n-butyl nitrit hodc tert-butyl nitrit (hodc ca hai) c6
thé dugc st dung an toan khi mubn didu ché mot cach c6 chon loc (2Z,32)-2,3-
benzofuran-dion O3-metyl dioxim (2) tir benzofuran-3(2H)-on O-metyl oxim (1) trén
mot quy md 16n dé tbng hop trong phong thi nghiém hodc khu cong nghiép.

Phén ng ciia benzofuran-3(2H)-on O-metyl oxim (1) v&i it nhit mét nitrit duoc

chon tlr n-butyl nitrit va tert-butyl nitrit dugc thuc hién véi sy c6 mat cua dung moi. Co
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thé st dung dung mai bét ky thich hop d8 tién hanh phan Gng. Tuy nhién, két qua tdt
nhit c6 thé dat dugc bing cach st dung dung méi ludng cuc khdng proton, nhu N,N-
dimetylformamit (“DMF”), dimetylsulfoxit (“DMSO”), hogc N-metyl-2-pyrolidon
(“NMP”), nhung khong giéi han & dung mdi nay. Vi dy, phan ing c6 thé duoc tién hanh
bang cach stt dung N,N-dimetylformamit (“DMEF”).

Phan mg ctia benzofuran-3(2H)-on O-metyl oxim (1) v6i it nhét mot nitrit dugc
chon tir n-butyl nitrit va tert-butyl nitrit dugc thuc hién véi sy c6 mit cua alcoxit kim
loai. Alcoxit kim loai c6 thé 14 lithi alcoxit, natri alcoxit, kali alcoxit, rubidi alcoxit, xesi
alcoxit hodc hdn hgp cia né, nhung khong gidi han & alcoxit kim loai nay. Vi du, alcoxit
kim loai c6 th& 13 natri alcoxit, kali alcoxit, hodc hdn hop cua né. Cac vi dy khong gidi
han v& natri alcoxit bao gdbm natri metoxit (NaOCH3) va natri etoxit NaOCH>CH3). Céc
vi du khong gidi han vé kali alcoxit bao gdm kali tert-butylat (KOC(CHs)s).

Phan @ng thuong bit dau bang cach tron dung dich chira chét phan tng nitrit va
alcoxit kim loai trong dung mdi bang dung dich chita benzofuran-3(2H)-on O-metyl
oxim (1). Viéc trdn co thé tién hanh & nhiét d6 ndm trong khoang tir 0°C dén khoang
25°C, vi du, nam trong khoang tir 0°C dén khoang 5°C. Sau khi tron, hdn hop phan tng
dugc khudy & nhiét do ndm trong khoang tir 10°C dén khoang 50°C, vi du, nim trong
khoang tir 25°C dén khi hoan thanh phan img.

Khi phan tmg dugc tién hanh véi sy c6 mit cia n-butyl nitrit hodc tert-butyl nitrit,
phan g nay tao ra mot mol n-butanol hodc tert-butanol ddi voi mdi mol (2Z,32)-2,3-
benzofuran-dion O*-metyl dioxim (2). Thong thudng, trong khi tinh ché, d6 pH ctia hdn
hgp phan Umg dugc didu chinh bang axit (vi dy, bing axit sulfuric hojc axit clohydric),
va san phém da két tta dugc loc. San phém da loc dugc rira béng nude dé loai bod n-
butanol hoic tert-butanol du, alcoxit kim loai khong phan Ung, tap chit, va DMF. Sau
do, san phém dugc lam kho dé loai bo phﬁn nuée du dé tao ra (2Z,32)-2,3-benzofuran-
dion O-metyl dioxim (2) du6i dang chét rén.

Budc tiép theo trong quy trinh dd dugc bdc 10 1a phan Ung cia (2Z2,32)-2,3-
benzofuran-dion O*-metyl dioxim (2) véi 2-haloetanol dé tao ra (2Z,3Z)-benzofuran-
2,3-dion O?-(2-hydroxyetyl) O3-metyl dioxim (3).
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Chét phan tng 2-haloetanol c6 thé bao gdm 2-cloetanol, 2-bromoetanol, 2-
iodoetanol, hodc hdn hgp cta chung. Vi dy, 2-haloetanol c6 thé 1a 2-cloetanol. Theo
cach khac, etylen oxit co thé dugc st dung thay cho 2-haloetanol trong phan tng. Tuy
nhién, 2-haloetanol it ddc hon so véi etylen oxit (14 khi & nhiét 40 moéi trudong) va c6 thé

dugc thao tac dé dang trén quy mo 16n.

Phan tng cia (2Z,3Z)-2,3-benzofuran-dion O*-metyl dioxim (2) véi 2-haloetanol
dé tao ra (2Z,3Z)-benzofuran-2,3-dion O*-(2-hydroxyetyl) O*-metyl dioxim (3) dugc
tién hanh véi sy ¢6 mit ctia dung m6i. Dung méi thich hop bét ky d& tién hanh phan tng
c6 thé duoc st dung. Tuy nhién, theo cac phuong an nhét dinh, sit dung dung mdi ludng
cuc khong proton, nhu N,N-dimetylformamit (“DMF”), dimetylsulfoxit (“DMSO”),
hoidc N-metyl-2-pyrolidon (“NMP”), nhung khong giéi han & cac dung moi nay. Vi duy,
phan Gng co thé duoc tién hanh bing cach sir dung N,N-dimetylformamit (“DMF”).

Phan tng cua (2Z,3Z)-2,3-benzofuran-dion O3-metyl dioxim (2) véi 2-haloetanol
dé tao ra (2Z,3Z)-benzofuran-2,3-dion O*-(2-hydroxyetyl) O-metyl dioxim (3) dugc
tién hanh v6i sy c6 mit ctia bazo. Bazo ¢6 thé 13 cacbonat kim loai, vi du, lithi cacbonat
(Li2CO3), natri cacbonat (NaxCO3), kali cacbonat (K2COs), xesi cacbonat (Cs2CO3),
nhung khong gidi han & cac hop chét nay. Theo mot phuong 4n, bazo c6 thé 1a kali
cacbonat (K2CO3). Khi kali cacbonat dugc sir dung lam bazo, thi phan Gng nay tao ra
mot mol kali bicacbonat (KHCO3) d61 voi mbi mol (2Z,3Z)-benzofuran-2,3-dion O*-(2-
hydroxyetyl) O’-metyl dioxim (3) dwgc tao ra. Phan ung thudng dugc khoi dAu bing
cach tron (2Z,3Z)-2,3-benzofuran-dion O3-metyl dioxim (2), 2-haloetanol, va bazo trong
dung modi & nhi¢t do nam trong khoang tir 0°C dén khoang 35°C, vi dy, nim trong
khoang tir 20°C dén khoang 30°C. Sau d6, h&n hop phan ting c6 thé dugc khudy & nhiét
d6 trdn cua chét phan tng dé hoan thanh phan tng. Tuy nhién, dé dat dugc sy bién dbi
nhanh hon thanh san phim, hdn hop phan ng thuong dugc gia nhi¢t & nhiét do nim
trong khoang tir 50°C dén khoang 100°C, vi dy, & nhiét d6 nam trong khoang tir 75°C

dén khoang 80°C. Phéan g thudong duoc lam ding bing nudc dé két tia san phém tir
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dung dich. Sau do, san phém dugc thu gom béng cach loc va duogc rira b%mg nude dé
loai bé dung mdi (nhu DMSO), mudi (nhu kali bicacbonat), 2-haloetanol khoéng dugc
phén ting, va bazo khong dugc phan tmg (nhu kali cacbonat). San phém d4 loc sau d6
dugc 1am khé d8 loai bd phin nuéc du dé tao ra (2Z,3Z)-benzofuran-2,3-dion O*-(2-
hydroxyetyl) O*-metyl dioxim (3) c6 dang chét rén.

Budc tiép theo trong quy trinh da bdc 10 14 phan ting cua (2Z,3Z)-benzofuran-
2.3-dion O*(2-hydroxyetyl) O*-metyl dioxim (3) véi axit dé tao ra (E)-(5,6-dihydro-
1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim (4):
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Su bién ddi chon loc (2Z,3Z)-benzofuran-2,3-dion 0*-(2-hydroxyetyl) O°-metyl
dioxim (3) thanh (E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-
metyl oxim (4) cAn dén sy xuc tac cia axit. B4t ngd khi phat hién ra rang viéc xir 1y
(2Z,3Z)-benzofuran-2,3-dion O*-(2-hydroxyetyl) O*-metyl dioxim (3) bang chét xuc tac
axit d4n dén sy hinh thanh dugc wu tién & muc cao cua (E)-(5,6-dihydro-1,4,2-dioxazin-
3-y1)(2-hydroxyphenyl)metanon O-metyl oxim (4). Theo cac phuong an nhét dinh, (E)-
(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim (4) dugc
tao ra riéng, ma khong c6 bét ky lugng déng ké nao cua chit ddng phan (Z) twong tng.
Axit bt k¥ thich hop d& tién hanh qua trinh bién ddi nay c6 thé duogc sir dung. Vi dy,
phan Ung co thé dugc tién hanh bing hydroclorua (vi du, khi hydroclorua),
hydrobromua, axit sulfuric, axit metansulfonic, axit triflometansulfonic, axit
trifloaxetic, hodc axit axetic. Bang cach st dung axit lam chét xuc tac, (E)-(5,6-dihydro-
1,4,2-dioxazin-3-y1)(2-hydroxyphenyl)metanon O-metyl oxim (4) dugc didu ché & 4o
tinh khiét ddng phan cao va hiéu suét tét. Vi du, ty 1¢ gitta (E)-(5,6-dihydro-1,4,2-
dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim va (Z2)-(5,6-dihydro-1,4,2-
dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim c6 thé 16n hon 85:1, 90:1, 92:1,
95:1, 98:1, hodc 99:1.
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Phén tng cta (2Z,3Z)-benzofuran-2,3-dion O*-(2-hydroxyetyl) O3-metyl dioxim
(3) v6i (E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim
(4) dugc tién hanh trong dung méi, c6 thé 14 dung moi bit ky, dn dinh dbi véi tic dong
cua axit. Vi du, phan tng cé thé dugc tién hanh véi sy c6 mit ctia dung moi este, nhu
etyl axetat, propyl axetat, butyl axetat, nhung khong giéi han & cac dung mdi nay. Theo
phuong 4n nay, phan tng c6 thé dugc tién hanh véi su c6 mit cla butyl axetat. Phan
ung thuong khoi d4u bang cach cho dung dich chta (2Z,3Z)-benzofuran-2,3-dion O
(2-hydroxyetyl) O*-metyl dioxim (3) tiép xtc v6i axit & nhiét do nim trong khoang tir
0°C dén khoang 25°C, vi dy, nim trong khoang tir 0°C dén khoang 15°C va duy tri nhiét
do trong khoang thoi gian tir 1 gio dén khoang 24 gio, vi dy, nam trong khoang tir 4 gio
dén khoang 6 gidy cho t6i khi (2Z,3Z)-benzofuran-2,3-dion O*-(2-hydroxyetyl) O°-metyl
dioxim (3) dugc st dung. Sau khi hoan thanh phan tng, hdn hop thudng dugc pha lodng
bing nuéc va dd pH ciia dung dich chira nuéc duoc diéu chinh dén do pH > 12 bang
bazo, vi du, natri hydroxit. Sau do, tap chét hiru co dugc loai bd béng céch chiét béng
dung méi. Dung moi st dung cho phan Gng cling ¢6 thé str dung cho bude chiét. Sau khi
chiét, do pH cua pha chira nu6éc dugce ha thép béng axit, vi du, bz‘?mg axit axetic dé két
tinh (E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim
(4). Sau do, san phém dugc thu gom bang cach loc va dugce rira bing nudc dé loai bd
mubi va tap chit. San phém da loc sau d6 dugc lam kho dé loai bo nudc du dé tao ra
(E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim (4) c6

dang chét rin.

DAu hiéu phan biét cia quy trinh d boc 10 ban d4u 12 budc tach cia (2Z,32)-2,3-
benzofuran-dion O3-metyl dioxim (2), (2Z,3Z)-benzofuran-2,3-dion O?-(2-hydroxyetyl)
O*-metyl dioxim (3), va (E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-
hydroxyphenyl)metanon O-metyl oxim (4) dugc thuc hién bang cch sir dung k§ thuat
loc don gian va khong cin dén c4c phuong phép tinh ché dit tién, phic tap, va mét nhidu
thoi gian, nhu phuong phdp tai két tinh hodc phuong phap séc ky. Ngoai ra, buéc tach
(2Z,3Z)-2,3-benzofuran-dion O>-metyl dioxim (2), (2Z,3Z)-benzofuran-2,3-dion O*-(2-
hydroxyetyl) O3-metyl dioxim (3), va (E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-
hydroxyphenyl)metanon O-metyl oxim (4) dién ra & nhiét d6 0°C hogc cao hon, va
khong cin dén cac didu kién 1am lanh sau & nhiét do thap. Dang chd ¥ 1a d9 tinh khiét

cla (E)-(5,6-dihydro-1,4,2-dioxazin—3-yl)(2-hydroxyphenyl)metanon O-metyl oxim (4)
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d3 tach 12 99% hodc cao hon theo cac phuong an nhét dinh. Do d6, do hiéu qua, su tién
loi, va gid thanh thip ctia n6, ma quy trinh cai tién da boc 10 dé didu ché (E)-(5,6-
dihydro-1,4,2-dioxazin-3-y1)(2-hydroxyphenyl)metanon O-metyl oxim (4) ¢0 tri s6 dic
biét dbi vé6i cac ing dung trong cong nghiép.

Céc phuong phép téng hop benzofuran-3(2H)-on O-metyl oxim (1) d4 dugc biét
trong linh vuc k¥ thuét nay. Vi du, benzofuran-3(2H)-on O-metyl oxim (1) c6 thé duoc

didu ché nhu mo ta trong so db 1.

So dd 1
o) o)
CEU\OCH3 OEt ACN,KxCO3 _ ©i“\OCH3 Thity phan
+ /—< —_—
OEt
OH Cl 0] o/\n/
o)
o @)
@OH OAc
= o/\H/OH Ac,0, NaOAc o Qfg MeOH, HCI
O (0]
®
)
0] MeO-pN
\
)j@ CH,ONH,, NaOAc 2\/©
—=
o) o}
(10) )

Theo so dd 1, metyl salixylat phan ing v6i etyl cloaxetat v6i sy 6 mat cia kali
cacbonat dé tao ra metyl 2-(2-etoxy-2-oxoetoxy)benzoat (7). Buéc thiy phan metyl 2-
(2-etoxy-2-oxoetoxy)benzoat (7) sau khi tao vong lien tiép axit 2-
(cacboxymetoxy)benzoic (8) bang anhydrit cta axit axetic v4i sw c6 mit ciia natri axetat
tao ra benzofuran-3-yl axetat (9) ma duoc bién dbi thanh benzofuran-3(2H)-on (10) bang
phan Gng metanol phan. Budéc xi ly benzofuran-3(2H)-on (9) bing O-

metylhydroxylamin va natri axetat tao ra benzofuran-3(2H)-on O-metyl oxim (1).

Nhu dugc néu & trén, nhom chirc oxim cua (E)-(5,6-dihydro-1,4,2-dioxazin-3-

y1)(2-hydroxyphenyl)metanon O-metyl oxim (4) c6 cung cAu tao v6i nhém chitc oxim
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cia fluoxastrobin. Hop chit trung gian ndy c6 thé dugc st dung dé diéu ché

fluoxastrobin nhu duge mo ta dudi day.

Theo mot phuong an, quy trinh di boc 10 dé diéu ché (E)-(5,6-dihydro-1,4,2-
dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim (4) con bao gbm phuong phép
didu ché fluoxastrobin tlr (E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-
hydroxyphenyl)metanon O-metyl oxim (4).

Vi du, phin mé ta bao gbm phuong phap diéu ché fluoxastrobin bao gdm cac
budc:

(iv) phan Gng cua 4,6-di-halo-5-flo-pyrimidin (5), trong d6 Xi 1a halogen, véi
(E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim (4), tiy
y v6i sy c¢6 mit cia dung moi thi nhit va tily ¥ voi sw c6 mit cia bazo, dé tao ra (E)-

(2-((6-halo-5-flopyrimidin-4-yl)oxy)phenyl)(5,6-dihydro-1,4,2-dioxazin-3-yl)metanon

O-metyl oxim (6):
o/\
_ X O
F OH F HsCO™ N
X1\H/S/X1 . N \N/OCHa —— D & | N (0]
NN NN
) 4 (6)

Budc phan g cia 4,6-di-halo-5-flo-pyrimidin (5), trong d6 mdi X; 13 halogen,
v6i (E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim (4)
¢6 thé duoc tién hanh véi sy ¢6 mit clia amin béc ba, vi dy, 1,4-diazabixyclo[2,2,2]octan
(“DABCO”), 1,5-diazabixyclo[4,3,0]non-5-en (“DBN”), hodc 1,8-
diazabixyclo[5,4,0Jundec-7-en (“DBU”), va vi du, 1,4-diazabixyclo[2,2,2]octan
(“DABCO”).

Theo mdt phuong an, luong 1,4-diazabixyclo[2,2,2]octan cd thé nim trong
khoang tir 0,02 mol dén khoang 0,4 mol trén m&i mol hop chat (E)-(2-((6-halo-5-
flopyrimidin-4-yl)oxy)phenyl)(5,6-dihydro-1,4,2-dioxazin-3-yl)metanon O-metyl oxim
4).

Theo mot phuong an khac, lugng 1,4-diazabixyclo[2,2,2]octan nim trong khoang

tr khoang 0,02 mol dén khoang 0,2 mol trén mdi mol hop chit (E)-(2-((6-halo-5-
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flopyrimidin-4-yl)oxy)phenyl)(5,6-dihydro-1,4,2-dioxazin-3-yl)metanon O-metyl oxim
4).

(v) Budce (iv) duge nbi tiép bang phan tmg ciia (E)-(2-((6-halo-5-flopyrimidin-4-
yDoxy)phenyl)(5,6-dihydro-1,4,2-dioxazin-3-yl)metanon O-metyl oxim (6) voi 2-
clophenol, tily ¥ v6i su c6 mit ciia dung moi thir hai va thy y véi su ¢6 mit cia bazo, dé

tao ra fluoxastrobin:

o/\
_N X, O OH N x O
F HyCO™ N cl Cl F HaCO™ N”
+
X1m)\(0 - oﬁ)\/o
|
NN NN

(©6) fluoxastrobin
Dung mdi thir nhét va thit hai c6 thé gibéng hoic khéc nhau.

Céc budce (iv) va (v) trong quy trinh didu ché fluoxastrobin c6 thé duoc tién hanh
theo quy trinh mdt bude, nghia 14 khdng c6 quy trinh tach va tinh ché hop chét trung
gian (6). Khi cac budc (iv) va (v) dugc tién hanh theo quy trinh mdt budc, cac dung mdi

thtr nhét va thi hai nhét thiét phai giéng nhau.

Trong budc phéan (ing cua 4,6-di-halo-5-flo-pyrimidin (5), trong d6 X 1a halogen,
v6i (E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim (4),
lugng 4,6-di-halo-5-flo-pyrimidin (5) ¢6 thé ndm trong khoang tr khoang 1 mol dén
khoang 4 mol trén mdi mol (E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-
hydroxyphenyl)metanon O-metyl oxim (4).

Trong budc phan (g cua (E)-(2-((6-halo-5-flopyrimidin-4-yl)oxy)phenyl)(5,6-
dihydro-1,4,2-dioxazin-3-yl)metanon O-metyl oxim (6) v&i 2-clophenol, lugng 2-
clophenol c6 thé nim trong khoang tir khoang 0,8 mol dén khoang 4 mol trén mdi mol
hop chét (E)-(2-((6-halo-5-flopyrimidin-4-yl)oxy)phenyl)(5,6-dihydro-1,4,2-dioxazin-
3-yl)metanon O-metyl oxim (6).

Trong quy trinh diéu ché fluoxastrobin, budc phéan tng cia 4,6-di-halo-5-flo-
pyrimidin (5), trong d6 Xi 1a halogen, v&i (E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-
hydroxyphenyl)metanon O-metyl oxim (6) c6 thé dugc tién hanh & nhiét dd nim trong

khoang tir 0°C dén khoang 100°C, vi du, nim trong khoang tir 40°C dén khoang 80°C.
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Thoi gian phan tng co thé thay dbi tir khoang 1 gid dén khoang 10 gio, vi dy, tir khoang
1 gi dén khoang 6 gio.

Theo cach khac, fluoxastrobin co thé duoc diéu ché tir (E)-(5,6-dihydro-1,4,2-
dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim (4) bang:

(iv) phan tng cta 4,6-di-halo-5-flo-pyrimidin (5), trong d6 X 1a halogen, v&i 2-
clophenol, tity ¥ v6i sy ¢6 mit ciia dung moi va tiy y v6i sy ¢6 mét cua bazo, dé taora

4-halo-6-(2-clophenoxy)-5-flopyrimidin (11):

E OH F Cl
X1\”)\KX1 Cl X X ©
+ —_— = |
Nv/N N\?N
) (11)

(v) va phan tng cua 4-halo-6-(2-clophenoxy)-5-flopyrimidin (11) véi (E)-(5,6-
dihydro-1,4,2-dioxazin-3-y1)(2-hydroxyphenyl)metanon O-metyl oxim (4), thy ¥ v&i su

c6 mit ciia dung mdi va tiy y v6i su c6 mit ciia bazo, d¢ tao ra fluoxastrobin:

X o/\

F Cl I
X 0 OH /Q _N N O
X A
W \@ N O,N\ \N,OCH3 Cl F HzCO N
NN k/io oﬁ)\l/o

I
N N

11 @

fluoxastrobin

Dung mdi trong cac budc (iv) va (v) d6i voi phuong phép didu ché fluoxastrobin,
c¢6 thé 12 dung méi keton, vi dy, metyl iso-butyl keton (MIBK). Bazo trong cac bude

(iv) va (v) cua phuong phap cé thé 1a cacbonat kim loai, vi du, kali cacbonat.

Theo cac phurong an nay, Xi co thé 1a flo, clo, brom, va iot. Vi du, Xi ¢ thé 1a

clo.

Céc bude (iv) va (v) trong quy trinh cia phuwong phap diéu ché fluoxastrobin c6
thé dugc tién hanh véi su 6 mit cua dung mdi. Theo mot phuong &n, dung moi c6 thé
bao gdm dung méi hydrocacbon, dung mdi hydrocacbon duoc halogen héa, dung moi
ete, dung mdi keton, dung moi nitril, dung moi amit, dung mdi este, dung moi sulfoxit,

dung méi sulfon, nudc, hodc hdn hgp cia chung. Dung mdi hydrocacbon ¢ thé bao
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gdm dung moi béo, dung mdi vong béo, dung mdi thom, hodc hdn hop ciia ching. Céc
vi du khong gi6i han vé& dung méi hydrocacbon bao gdm ete diu mé, pentan, hexan,
heptan, xyclohexan, metylxyclohexan, benzen, toluen, 1,2-xylen, 1,3-xylen, 1,4-xylen,
etylbenzen, va cumen. Cac vi du khong gi6i han vé& dung mdi dugc halogen hoéa bao
gém clobenzen, diclobenzen, diclometan, clorofom, cacbon tetraclorua, 1,1-dicloetan,
1,2-dicloetan, 1,1,1-tricloetan, va 1,1,2-tricloetan. Céc vi du khong giGi han vé dung moi
ete bao gbdm dietyl ete, diisopropyl ete, metyl-tert-butyl ete, metyl-tert-amyl ete, 1,4-
dioxan, tetrahydrofuran (“THF”), 2-metyltetrahydrofuran, 1,2-dimetoxyetan (“DME”),
va anisol. Cac vi du khong gidi han vé dung mdi keton bao gbm axeton, 2-butanon,
metyl isobutyl keton, xyclopentanon, va xyclohexanon. Theo mt phwong én, dung méi
keton c6 thé bao gdm metyl isobutyl keton. Cac vi du khong giéi han v& dung mai nitril
bao gbébm axetonitril (“ACN”), propionitril, n-butyronitril, iso-butyronitril, va
benzonitril. Cac vi du khong gidi han vé dung mdi amit bao gdm N,N-dimetylformamit
(“DMF”), N,N-dimetylaxetamit (“DMA”), N-metylformamit, N-metylpyrolidon
(“NMP”), va hexametylphosphoric triamit (“HMPA”). Céc vi dy khong gi6i han vé
dung moi este bao gdm metyl axetat va etyl axetat. Cac vi du khong giéi han vé dung
mdi sulfoxit bao gdm dimetyl sulfoxit (“DMSO”). Cac vi du khong giéi han vé dung

mdi sulfon bao gdm sulfolan,

Theo mot phuong an, dung moi 6 thé 13 hén hop ctia dung mdi hydrocacbon va

dung moi amit.

Vi dy, dung méi c6 thé 12 hdn hop cia dung mdi hydrocacbon thom va dung mdi
amit. Cac vi du khong giéi han vé& dung mdi hydrocacbon thom trong hdn hop nay c6
thé bao gém benzen, toluen, 1,2-xylen, 1,3-xylen, 1,4-xylen, etylbenzen, va cumen. Cac
vi dy khong gi6i han vé dung mdi amit c6 thé bao gdm N,N-dimetylformamit (“DMF”),
N,N-dimetylaxetamit (“DME”), N-metylformamit, N-metylpyrolidon (“NMP”), va
hexametylphosphoric triamit (“‘HMPA”). Vi dy, dung mo6i nay c6 thé 12 hdn hop cla
dung mdi hydrocacbon thom nhu xylen hodc toluen bét ky va dung moi amit, vi du c6
th¢ 1a N,N-dimetylformamit (“DMF”), N,N-dimetylaxetamit (“DME”), N-
metylformamit, N-metylpyrolidon (“NMP”), hodc hexametylphosphoric triamit
(“HMPA”). Vi du, dung mdi ¢ thé 12 hdn hop ctia dung moi hydrocacbon thom nhu
xylen va dung moi amit bt ky, vi du N,N-dimetylformamit (“DMF”), N,N-
dimetylaxetamit (“DME”), N-metylformamit, N-metylpyrolidon (“NMP”), hodc
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hexametylphosphoric triamit (“HMPA”). Trong mgt vi du khac, dung méi c6 thé 13 hdn
hop cia dung mdi hydrocacbon thom nhu toluen va dung méi amit nhu N,N-
dimetylformamit (“DMF”), N,N-dimetylaxetamit (“DME”), N-metylformamit, N-
metylpyrolidon (“NMP”), hodc hexametylphosphoric triamit (“HMPA”).

Ngoai ra, cac bude (iv) va (v) cia phuong phap didu ché fluoxastrobin c6 thé
dugc tién hanh véi su c6 mit cia bazo. Theo mdt phwong én, bazo c6 thé bao gbm bazo
vb co, bazo hitu co, hodc hdn hop cia chiing. Bazo v6 co nay ¢6 thé bao gém hydroxit,
hydrua, axetat, cacbonat, bicacbonat, hodc hdn hop ciia chung. Céc vi du khong gidi han
vé bazo vO co bao gdm natri hydroxit, kali hydroxit, natri hydrua, kali hydrua, canxi
hydrua, natri axetat, kali axetat, natri cacbonat, kali cacbonat, rubidi cacbonat, xesi
cacbonat, natri bicacbonat, va kali bicacbonat. Céc vi du khong gi¢i han vé bazo hitu co
bao gdm trimetylamin, trietylamin, tributylamin, N,N-dimetylamin, N,N-di-iso-
propyletylamin, N,N-dimetylbenzylamin, pyridin, 2-metylpyridin (2-picolin), 2,6-
dimetylpyridin (2,6-lutidin), N-metylpiperidin, N-metylmorpholin (“NMM”), N,N-
dimetylaminopyridin (“DMAP”), 1,5-diazobixyclo[4,3,0]non-5-en (“DBN”), va 1,8-
diazobixyclo[5,4,0]undec-7-en (“DBU”).

Sang ché con dugc minh hoa bing céc vi du sau, cac vi du ndy chi nhim muc
dich minh hoa va khong duoc hiéu 13 gi6i han sang ché.
Vi du thye hién séng ché
Metyl 2-(2-etoxy-2-oxoetoxy)benzoat (7)

0

OCHj

O/\"/OE'(
0]
()

Bd sung etyl cloaxetat (441,4 g, 1,1 duong luong) vao dung dich chua etyl
salixylat (500 g, 3,288 mol) va K2COs (500 g, 1,1 duong lugng) trong DMF (2,0L)
trong khi nhiét d§ dugc giit thip hon 30°C. Hon hgp phan tmg nay dugc gia nhiét dén
nhiét d6 ndm trong khoang tir 60 dén 65°C trong thoi gian 18 giv. Khi phan tng hoan
thanh, hdn hgp phan tng nay dugc lam mat xubng dén nhiét 4o nam trong khoang tir 20
dén 30°C va dugc loc. Phin rin da thu gom dugc rira bang DMF (2 x 500 mL) va duogc
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1am kho bang cach thong khi trong thoi gian tix 15 dén 30 phut. Dich cai lién két dugc
¢6 & nhiét do ndm trong khoang tir 60 dén 65°C trong chan khong, va phén cin con duge
gitt trong chan khong & nhiét do nim trong khoang tir 60 &én 65°C trong thoi gian tir 30
dén 60 phut nita dé tao ra metyl 2-(2-etoxy-2-oxoetoxy)benzoat (7) c6 dang san phim

th6 (783 g, 100%) dugce tién hanh trong budc tiép theo ma khong can tinh ché thém.

IR (cm-1) 2985,71m, 1725,89s, 1598,81s, 1489,10s, 1448,49s, 1378,78m,
1300,25m, 1250,90m, 1193,64s, 1136,53w, 1088,35s, 959,50w, 834,93w, 756,49s,
706,30w, 658,81w.

IH NMR (400 MHz; CDCL) & 1,306-1,271 (t, J=3,2 Hz, 3H), 3,906 (s, 3H),
4,292-4.238 (q, 2H), 4,713 (s, 2H), 6,897-6,877 (d, J= 8 Hz, 1H), 7,068-7,028 (m, 1H,),
7,464-7,420 (m, 1H), 7,844-7,820 (dd, 1H, J= 8 Hz).

Do tinh khiét HPLC: 99%.
Axit 2-(cacboxymetoxy)benzoic (8)

O

0
®)

B6 sung 2-(2-etoxy-2-oxoetoxy)benzoat (7) (783 g, 3,286 mol) vao dung dich
chira NaOH (394,5 g, 3,0 duong lugng) trong H2O (3,12 L) trong khi nhi€t 46 duoc giir
trong khoang ttr 15 dén 25°C. Hdn hop phan ung dugc khudy va gia nhiét dén nhiét do
40°C trong thoi gian 2 gid. Khi phan tmg hoan thanh, hdn hop phan tng dugc pha lodng
bang H20 (295,5 g, 5 duong lugng) va do pH dugc didu chinh dén khoang tir 2 dén 3
bing cach st dung H2SO4 diic (578 g, 1,76 duong lugng) trong khi gilr nhiét do nam
trong khoang tir 15°C dén 25°C. H8n hop tao thanh dugc khudy & nhiét d ndm trong
khoéng tir 15 dén 25°C trong thoi gian 2 gid. San phdm nay dugc thu gom bing céch
loc va dugc rira bang H,O (2 x 1,57 L). San phim nay dugc 1am khd bang cach théng
khi & nhiét do tir 20 dén 30°C trong thdi gian 60 phut, va sau d6 dugc lam kho bang
khong khi & nhiét 4o tix 70 dén 85°C cho dén khi ham lwong 4m bang NMT 1,0% trong
luong d8 tao ra axit 2-(cacboxymetoxy)benzoic (8) (548 g, 85%) c6 dang chét rén.

-16-



29634

IR (KBr) (cm™) 3467,78w, 3178,72m, 2756,30w, 1743,43s, 1678,65s, 1367,36s,
1236,72s, 1056,69s.

'H NMR (400 MHz; DMSO-d6) & 4,734(s, 2H), 6,975-6,954 (d, J=8,4 Hz, 1H),
7,008-6,954 (m, 1H), 7,457-7,413 (m, 1H), 7,633-7,610 (m, J=1,6 Hz,1H), 12,791 (bs,
2H). MS (EY) m/z: 195,2 (M-1); MS (EI) (m/z): 195,2 (M-1), 137,2, 117, 97. D9 tinh
khiét HPLC: 98%.

Benzofuran-3-yl axetat (9)

OAc

oo

©)

Axit 2-(cacboxymetoxy)benzoic (8) (548 g, 2,793 mol) dugc bd sung vao
anhydrit cua axit axetic (1,778 g, 6,23 duong lugng) trong khi khudy & nhiét do nim
trong khoang tir 20 dén 30°C. Pyridin (22,11 g, 0,1 duong lugng) duoc bd sung vao hén
hop nay, va hdn hop dugc gia nhiét & nhiét d hdi luu (tir 130 dén 140°C) trong thoi
gian 20 gi¢. Khi phan Gng hoan thanh, hdn hop phéan tmg nay dugc 1am mat dén nhiét
d6 tir 50 dén 60°C va dugc c6 bing cach chung cat trong chan khong. Sau khi budc
chung cAt hoan thanh, phé‘m cin dugc gitt trong chan khong & nhiét do tir 50 dén 60°C
trong thoi gian 30 phut dé thu dugc benzofuran-3-yl axetat (9) thd (492 g, hiéu suit

100%) dugc dua vao budc tiép theo ma khong can tinh ché thém.

IR (cm) 3060,43w, 1759,45s, 1577,24s, 1449,18s, 1361,45s, 1179,20s,
1090,38s, 890,75, 742,41.

'H NMR (400 MHz; DMSO-d6) § 2,384 (s, 3H), 7,332-7,292(dd, 1H), 7,411-
7,37 (dd, 1H), 7,62-7,576 (dd, J=9 Hz, 2H), 8,2 (s, 1H). GC-MS (EI) m/z: 176. D§ tinh
khiét HPLC: 99%.

Benzofuran-3(2H)-on (10)

o)

g

(10)
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Bb sung dung dich chira H2SO4 (98%, 346,6 g, 1,24 duong lugng) trong nuée
H,0 (2,266 g, 45 duong lugng) vao dung dich chira benzofuran-3-yl axetat (9) (492 g,
2,792 mol) trong metanol (1,915 mL) & nhiét 4o ndm trong khoang tir 20 d¢én 30°C. Hén
hop tao thanh dugc gia nhiét & nhiét do hoi luu (tir 65 dén 70°C) trong thoi gian 3 gio.
Khi phan tmg hoan thanh, hdn hep dugc lam mat dén nhiét 46 nim trong khoang tlr 5
dén 10°C va duogc giit & nhiét do d6 trong thoi gian 1 gio dé két tha san phim. San phdm
nay duoc thu gom bang cach loc va duge rira bing H,0 (3 x 1,644 mL) & nhiét 9 ndm
trong khoang tir 20 dén 30°C. Sau d6, san pham da thu gom dugc lam kho trong chan
khong & nhiét do nim trong khoang tir 20 dén 30°C dé thu dugc benzofuran-3-on (307
g, 82%) c6 dang cht ran.

IR (cm™) 2935,34, 1725,66, 1468,50, 1193,97.

'H NMR (400 MHz; DMSO) § 4,807 (s, 2H), 7,176-7,138 (t, 1H), 7,303-7,283
(d, J=8 Hz, 1H), 7,657-7,635 (m, 1H), 7,748-7,705 (m, 1H). GC-MS (EI) m/z: 134,13.
M.P.: 101-103°C. D6 tinh khiét HPLC: 95%.

Benzofuran-3(2H)-on O-metyl oxim (1)

MeO,,
N
1)
(@]
ey

B sung tir tir axit axetic (128,17 g, 0,93 duong lugng) vao hén hop chira
benzofuran-3-on (307 g, 2,288 mol), O-metyl-hydroxylamin hydroclorua (210,57 g, 1,1
dwong lugng) va natri axetat (206,82 g, 1,1 duvong lugng) trong diclometan (1,700 g,
1,282 mL) trong khi nhiét do dugc giit & tir 20 dén 30°C. Sau khi bd sung, mé ndy dugc
gia nhiét & nhiét do hdi luu (tir 40 dén 45°C) trong thoi gian 3 gid. Khi phan g hoan
thanh, hdn hop phan tng dugc 1am lanh xubng nhiét do tir 20 dén 30°C. H20 (1,538
mL) duoc bd sung vao va hdn hop tao thanh dugc khudy & nhiét do tix 20 dén 30°C trong
thoi gian tu 10 dén 15 phut. Khi hdn hop lng xudng, cic pha dugc tach ra va 16p hiru
co dugc rira bing H,0 (1,538 mL). Pha hitu co duge o trong chan khong & nhiét do tu
20 dén 40°C. Sau khi qué trinh chung cAt hoan thanh, phan cin dugc gilt trong chin
khong trong thoi gian 60 phit & nhiét dd tix 40 dén 45°C dé thu dugc benzofuran-3(2H)-
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cn O-metyl oxim tho (1) duéi dang hén hop cia cic chit ddng phan (355 g, 95%) ma

duoc tién hanh trong budc tiép theo ma khong can tinh ché thém.

IR (cm™) 3070,02, 2898,40, 1604,89s, 1398,80s, 1537,36, 1465,17, 1041,49,
985,45s, 747,70s, 628,55s, 554,54s.

'H NMR (400 MHz; CDCls) § 3,990 (s, 3H), 5,081 (s, 2H), 6,997-6,931 (m, 1H),
7,354-7,311 (m, 1H), 7,610-7,589 (m, J=7,8 Hz, 1H). MS (EI) m/z: 164 (M+1); MS (EI)
m/z: 164 (M+1); 132,9. M.P: 35-37°C. D6 tinh khiét HPLC: 99%.

(2Z,3Z)-benzofuran-2,3-dion O*-metyl dioxim (2)

MeO—p

L1
IN_
HO e}

2)

B4 sung tir tir n-butyl nitrit (274,42 g, 1,1 dwong lwong) vao dung dich chtra natri
metoxit (176,36 g, 1,5 duong lugng) trong DMF (2,960 mL) trong khi nhiét d dugc gilt
& tir 0 dén 5°C. Sau khi hoan thanh buéc bd sung, hdn hop duge khudy & nhiét do tix 0
dén 5°C trong thoi gian tir 10 dén 15 phut. Dung dich chita benzofuran-3(2H)-on O-
metyl oxim (1) (355 g, 2,177 mol) trong DMF (355 mL) dugc bd sung tlr tir vao hdn
hop phan Gng trong khi nhiét d6 dugc gilt & nhiét d6 trong khoang tir 0 dén 5°C. Hon
hop tao thanh dugc khudy & nhiét @6 tix 0 dén 5°C trong thoi gian 30 phit. Hén hop nay
dugc 1am &m dén nhiét do tir 20 dén 30°C, dugc khudy trong thdi gian 4 gid' cho dén khi
phan tmg hoan thanh, va sau d6 dugc 1am mét dén nhiét do tir 0 dén 10°C. H20 (7,105
mL) dugc bd sung tir tir & nhiét do tir 0 dén 10°C dé dimg phan img. Do pH ctia hon hop
duoc didu chinh dén do pH nam trong khoang tir 1 dén 2 bing cach sir dung H2SO4 50%
troﬁg nude (665,76 g, 1,56 duong luong) trong khi nhiét d6 duoc gift trong khoang tir 0
dén 5°C. Sau d6, hdn hop ndy dugc khudy & nhiét do tir 5 dén 10°C trong thoi gian 30
phut. San phim nay dugc thu gom bang cach loc, dugce rira bang HoO (4 x 1,420 mL) &
nhiét d6 30°C, va dugc 1am kho trong chan khong ¢ nhi€t 4 tir 60 dén 70°C dé thu dugc
(2Z,3Z)-benzofuran-2,3-dion O°-metyl dioxim (2) c6 dang chét rén (310 g, 74%).

IR (cm) 3243,39s, 3109,24m, 2935,39m, 2830,17m, 1599,15s.
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IH NMR (400 MHz; CDCls) & 4,112 (s, 3H), 7,259-7,221 (m, J/=7,6 Hz, 1H),
7,347-7,327 (d, J=8 Hz, 1H), 7,605-7,563 (m, 1H), 8,043-8,022 (m, J=7,6 Hz, 1H),
11,351 (s, 1H). MS (EI) m/z : 193,1 (M+1); MS (EI) (m/z): 193,1 (M+1), 195,3, 175.9,
162,1, 149,2. M.P: 180-182°C. Db tinh khiét HPLC: 95%.

(2Z,3Z)-benzofuran-2,3-dion O?-(2-hydroxyetyl) O3-metyl dioxim (3)
MeO~ N

©)

Hbn hop chta (2Z,3Z)-benzofuran-2,3-dion O*-metyl dioxim (2) (310 g, 1,611
mol), DMSO (930 mL), 2-cloetanol (155,92 g, 1,2 duong lugng) va kali cacbonat
(311,28 g, 1,4 duong lugng) dugc gia nhiét dén nhiét d6 tir 75 dén 80°C trong thoi gian
12 gid dén khi phan tmg hoan thanh. Hdn hop phan tmg dugc 1am mét dén nhiét do tir
20 dén 30°C. Hdn hop nay dugc rét can than vao H,0 (3,718 mL) trong khi gitr nhiét
d6 nim trong khoang tir 10 dén 35°C. Khi bude bd sung hoan thanh, hén hop tao thanh
dugc khudy & nhiét d6 tir 10 dén 20°C trong thdi gian tir 45 dén 60 phut. San pham da
két tia dugc thu gom bang cach loc va duge ria bang nudc (2 x 1,240 mL). San phim
da thu gom dugc 1am kho trong chan khong trén bo loc trong thoi gian tir 1 dén 2 gio dé
thu dugc (2Z,3Z)-benzofuran-2,3-dion O?-(2-hydroxyetyl) O*-metyl dioxim (3) (323,5
g, 85%) c6 dang chét rén.

IR (cm™, KBr) 3434,29s, 3078,21w, 2939,71s, 2819,94w, 1594,86s, 1456,72s,
1345,45m, 1301,57w, 1064,99s, 933,28w, 868,16w.

I'H NMR (CDCls, 400 MHz) § 2,126-2,140 (t, J = 5,6 Hz, 1H), 3,974-3,980 (m,
2H), 4,220 (s, 3H), 4,379-4,389 (m, 2H), 7,162-7,196 (m, 2H), 7,448-7,487 (1, /=8 Hz,
1H), 8,056-8,076 (d, J =8 Hz, 1H).

13C NMR (CDCls, 400 MHz) § 59,534 (-CHa-), 64,342, 77,543, 111,742,
118,106, 124,788, 128,187, 134,436, 142,573, 147,753, 157,036.

MS (ET) m/z 236,8 (M+1); MS2 (EI) m/z 237, 193,1, 162,0, 144,0 130,1, 119,1,
104,1, 90,0, 65,2. HPLC (% dién tich): 86%. M.P. 89-91°C.
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(E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim (4)

OH

_N X OMe
o N

L_o
©

Bé sung HCl khan (299,89 g, 6,0 duong lugng) vao butyl axetat (1,100 mL) dugc
1am mat dén nhiét do tir 0 dén 15°C trong thdi gian 60 phut. (2Z,3Z)-benzofuran-2,3-
dion 0-(2-hydroxyetyl) O3-metyl dioxim (3) (323,5 g, 1,369 mol) dugc bd sung vao va
hdn hop nay duge khudy & nhiét d6 0°C trong thoi gian 4 gio. Khi phan tng hoan thanh,
hé théng dugc thdi bing nito trong thoi gian 30 phut va pha lodng bang H,0 (970,57
mL). P56 pH ciia hdn hgp phan tng dugc didu chinh dén d6 pH >12 bang dung dich cua
natri hydroxit chira nuge 11,13% (2,461 g, 5,0 duong lugng) trong khi giit nhiét 4o nam
trong khoang tur 10 dén 15°C. Hon hop phan tmg dugc khudy trong thoi gian 15 phit va
cic pha dugc tach ra. Lop chira nude giau san phim dugc rira bing butyl axetat (2 x
1,470 mL) va do pH cta 16p chira nuéc duge diu chinh dén do pH ndm trong khoang
tir 5 dén 5,5 bing cach st dung axit axetic chira nuéc 50% (323,5 g, 1,96 duong lugng).
Hon hop tao thanh dugc 1am mat dén nhiét d6 0°C va dugc khqu trong thdi gian 30
phut dé két tinh san phim. San phim nay dugc thu gom bing céach loc, dugc rira bing
H,O (647 mL), va dugc lam khd trong chin khong & nhiét 46 40°C dé thu duoc (E)-
(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim (4) c6 dang
chét rin két tinh (210 g, 65%).

'H NMR (CDCl3, 400 MHz) 6 3,960 (s, 3H), 4,149-4,169 (t, /=4 Hz, 2H), 4,411-
4,431 (t, J =4 Hz, 2H), 6,844-6,907 (m, 4H), 7,270-7,313 (m, 1H), 7,367-7,390 (dd, J
=1,2 Hz, J=1,6 Hz, 1H). HPLC (% dién tich): 99%. M.P. 110-114°C.
Dietyl 2-clomalonat

O O

EtO/“\')j\OEt

Cl

Buéc diéu ché dietyl 2-clomalonat c6 thé dugc thuc hién bang phuong phap da

dugc biét trong linh vyc k¥ thuat nay, vi du bang phuong phdp cuia Babu, G.R. et al.
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(Der Pharma Chemica (2011) 3(6):437-442). Sulfuryl clorua dugc bd sung vao dietyl
malonat & nhiét d6 60°C. Ty 1€ mol cua sulfuryl clorua so véi dietyl malonat 1a xép xi
1,2:1. Céac khi HCI va SO d tao ra dugc cho thong hoi v6i may loc khi khi chiing dugc
tao ra. Hon hop nay dugc khudy trong thoi gian 6 gio & nhiét dd 60°C va dugc co trong
didu kién ap suét giam dé thu dugc dietyl 2-clomalonat c6 dang cin, phén cin ndy duoc

dua vao buéc tiép theo ma khong can tinh ché thém.
Dietyl 2-flomalonat

-0 o)

EtO OEt
F

Dietyl 2-clomalonat dugc bd sung vao hdn hop chira trietylamoni hydroflorua va
trietylamin & nhi¢t 4o nim trong khoang tir 80 dén 90°C trong khi khudy. Luwong du mol
clia trietylamoni hydroflorua va trietylamin d6i véi dietyl 2-clomalonat dugc st dung.
H3n hop tao thanh duoc khudy & nhiét 6 100°C trong thoi gian 18 gio. Hon hop nay
dugc 1am mat va pha lodng bing nudc. San phim nay dugc chiét bang xylen. Céc pha
duoc tach ra va pha hitu co dugc co dé thu dugc dietyl 2-flomalonat c6 dang cn, phan

cin nay dugc dua vao budc tiép theo ma khong can tinh ché thém.
5-flopyrimidin-4,6-diol
F

Hom)\'/OH

N\¢N

Dung dich chira dietyl 2-flomalonat trong formamit dugc b sung vao dung dich
chtra lugng du mol clia natri metylat trong metanol dugc gia nhiét & nhiét d§ 65°C trong
thoi gian nhidu hon 4 gio. Khi phan tng hoan thanh, nuéc duge bd sung vao. Hon hop
nay dugc axit hoa bang axit clohydric dé két tia san phim. San phdm dugc thu gom
bang cich loc, dugc rira bing nudc va dugc lam khd hoan toan dé thu dugc 5-

flopyrimidin-4,6-diol (75%) c6 dang chét rén.
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4,6-diclo-5-flopyrimidin
F

NN

5-flopyrimidin-4,6-diol dugc tao huyén phii trong phosphoro oxyclorua du va
hdn hop nay duge gia nhiét trong khi khudy dén nhiét d6 85°C trong thoi gian 4 gid cho
t6i khi nging tao ra hydroclorua. Phosphoro triclorua dugc bb sung vao hdn hop nay
trong thoi gian 15 phut sau d6 nap dang mol khi clo trong thoi gian tir 1 dén 2 gio. Hon
hop nay duoc gia nhiét dén nhiét d6 tir 105 dén 108°C va dugc khudy cho t6i khi ngumg
tao ra khi thai. Hon hgp nay dugc cd dén khi con can dé loai bd POCI; du thira & ap suét
ndim trong khoang tir 15.103 dén 2.10* Pa (tir 150 dén 200 mbar). Sau d6, phan cin dugc
chung cit & ap sut 0,5 mbar & nhiét do khoang 40°C dé thu dugc 4,6-diclo-5-
flopyrimidin (82%) c6 dang chét 16ng.

4-clo-6-(2-clophenoxy)-5-flopyrimidin (11)

F Cl
Cl WO
N\/N

(11)

Bé sung 2-clophenol (825 kg, 1,003 dwong lugng) vao h&n hop khudy chira metyl
iso-butyl keton (MIBK) (5,000 L), kali cacbonat (1,150 kg, 1,3 duong lugng) va DCFP
(1,067 kg, 6,39 kmol) dugc gia nhiét & nhiét do 65°C trong thoi gian 2 gi¢. Trong khi
bb sung, nhiét do ciia hdn hop phan tng tang 1én dén 78°C. Tiép tuc khudy & nhiét do
78°C trong thoi gian 4 gid. Khi phan tg hoan thanh, nudc (4000 L) dugc bd sung vio
hdn hgp nong dé hoa tan mudi d3 dugc tao ra. Sau khi cac pha dugc ling xubng va dugc
tach ra, pha mudi phia duéi dugc chuyén sang budc xtt 1y so bd nudc thai bang thay
phan bang ap lyc. 4-clo-6-(2-clophenoxy)-5 -flopyrimidin (11) con lai trong MIBK dugc

chuyén vao bé chtra dé sir dung trong budc cudi cung.
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Fluoxastrobin

Dung dich chira (E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-
hydroxyphenyl)metanon O-metyl oxim (4) (800 kg, 3,38 kmol) va DABCO (16 kg,
0,142 kmol, 0,042 duong lugng) trong nudc (650 kg) dugc bd sung vao dung dich chua
4-clo-6-(2-clophenoxy)-5-flopyrimidin (11) trong MIBK (3,176 kg, khoang 28% trong
lugng, 3,43 kmol, 1,015 duong luong). Kali cacbonat (625 kg, 1,34 duong luong) duge
bd sung vao hdn hop nay. Hn hop nay dugc gia nhiét dén nhiét 6 70°C trong thoi gian
3 gid. Nude (khoang 2500 kg) duogc bd sung vao hdn hop néng dé hoa tan tit ca céc
mubi di tao ra. Cac pha dugc ling va dugc tach ra. Pha mubi phia dudi dugc chuyén
sang budc xit Iy so bd nudc thai bang cach thiy phan bang 4p suét. Pha san phim hitu
co dugc chung cit cho t6i khi con lai khoang 1/3 thé tich ban d4u ciia n6. Hon hgp nay
dugc 1am mat dén nhiét d6 20°C. Metanol dugc bd sung vao dé két tia san phim. Huyén
phu nay dugc lam mat dén nhiét @6 5°C, duge loc, duge rira bing metanol va dugc 1am

kho dé thu dugc fluoxastrobin (1,430 kg, 92% trong 2 budc).

IR (cm™, KBr) 3072,99w, 2981,58w, 2936,76s, 2819,79w, 2502,01w, 1601,14s,
1572,37s, 1447,88s, 1305,43m, 1268,11m, 1217,15m, 1191,21m, 1092,60m, 1049,05m,
1001,26w, 910,25w, 762,81w.

'H NMR (CDCls, 400 MHz) § 3,846(s, 3H), 4,170-4,160 (t, J = 4 Hz, 2H), 4,464-
4,484 (t, J = 4 Hz, 2H), 7,261-7,295 (m, 2H), 7,322-7,409 (2, 4H), 8,069 (s, 1H). 1°C
NMR (CDCls, 400 MHz) & 63,103, 64,153, 64,550, 122,659, 123,259, 123,823,
125,712, 127,150, 127,397, 128,094, 130,511, 130,679, 130,776, 131,473, 134,138,
146,004, 148,166, 148,943, 150,354, 150,478, 151,819, 157,395, 157,466, 157,783,
157,854.

MS (EI) m/z 459,1 (M+1); MS2 (EI) m/z 427,1, 383,0, 366,9, 342,1, 306,2,
246.,0,231,1, 188,0. HPLC (% dién tich): 99,40%. M.P. 108-1 12°C.
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Sang ché dugc du dinh bao gbm tt ca cac chit ddng vi ciia cic nguyén tir c6
trong cic hop chét theo sang ché. Cac chét ddng vi bao gdm cac nguyén tir ndy co cling
sb lwong nguyén tir nhung chi s6 khdi lugng khac nhau. Bang cach vi dy, va khong gi6i
han, céc chit ddng vi ctia hydro bao gdm triti va doteri va chét ddng vi ciia cacbon bao

goém '1C, 13C, va 1C.

Thuét ngit dugc st dung trong ban md ta nay chi nhim muc dich mé ta cac
phuong an cu thé va khong nhim muc dich giéi han sang ché. Nhu dugc st dung trong
ban mé ta nay, cac dang s it dung nhu dang sb nhiéu, bao gdm “it nhat mét,” trir khi
ngit canh st dung thé hién rd rang theo cach khac. “Ho#ic” c6 nghia 1a “va/hodc”. Nhu
dugc st dung trong ban mé ta nay, thuat ngit “va/hodc” bao g6m hén hop bit ky va tht
ca cac hdn hgp ctia mot hodc nhiéu chit duoc liét ké c6 lién quan. Cén hiéu thém réng
cac thuét ngit “bao gdbm” vi/hodc “chira”, hodc “odm” va/hodc cc bién thé ngit phép
khac cia n6 khi dugce st dung trong ban md ta nay, chi r6 sy c6 mét cia cac d4u hiéu,
khoéng, sb nguyén, budc, thao téc, yéu t6, va/hoic cac thanh phén d3 néu, nhung khong
loai trir su c6 mét hodc bd sung mot hodc nhiéu diu hiéu, khoang, s6 nguyén, budc, thao

tac, yeu to, cac thanh phén khéc, va/hodc cac nhom cua no.

Dang sb it “mot” khong dung dé chi gioi han vé lugng, ma 1 chi ra sy c6 mjt
ctia it nhat mot chét d3 néu. Thuat ngit “hodc” c6 nghia 1a “va/hodc”. Cum tir chuyén
tiép két thiic mé “chira” bao gbm cum tir chuyén tiép trung gian “chu yéu gdm c6” va
cum tir két thiic déng gbm ¢6.” Yéu cAu bao ho trich din mot trong s6 ba cum tir chuyén
tiép nay, hodc véi cum tur chuyén tiép khéc nhu “chira” hodic “gdm” ¢ thé dugc viét véi
cum tir chuyén tiép bét ky khac trir khi ngit canh st dung hoc linh vuc k¥ thuét thé hién
10 rang theo cach khac. Viéc trich din céc khoang tri s6 chi nhim muc dich phu hop véi
phuong phap viét tt d& cap dén timg tri s6 riéng biét n3m trong khoang gi4 tri, trir khi
¢6 quy dinh khéc, va mdi tri sb riéng biét dugc két hop trong ban mo ta nay nhu thé n6
duoc trich dan riéng & dy. Céac dAu mut cua tht ca cac khoang déu nim trong cic khoang
nay va co thé két hop dugc doc 14p. T4t ci cac phuong phap da mo ta trong ban md ta
ndy co thé dugc tién hanh theo thi tw thich hop trir khi c6 quy dinh khac ho#c ndi dung
¢ sy mau thuén rd rang vé nghia. Viéc st dung vi du bét ky va tit ca cac vi dy, hodc
ngdn ngit dugc néu 1am vi du (vi dy, “nhu”), chi nhdm d& minh hoa r& hon sang ché va
khong nham giéi han pham vi cla sédng ché trir khi dugc bao ho theo cach khac. Khong

c6 ngbn ngit ndo trong ban mo ta nay nén dugce hidu la chira yéu t0 khong dugc bao ho
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ndo 1a cAn thiét cho viéc thuc hién séng ché nhu dugc st dung trong ban mo t4 ndy. Trir
khi c6 quy dinh khéc, céc thuét ngit khoa hoc va k¥ thuét duge sit dung & day c6 cung y
nghia nhu thuong duogc hidu bi ngudi c6 hiéu biét trung binh vé linh vuc k§ thuat ma

sang che thudc vé.

Nhu dugc st dung trong ban mo ta nay, thuat ngit “halogen” ding dé chi flo, clo,

brom, hoac iot.

Trir khi ¢6 quy dinh khic, tht ca cac thut ngir (bao gdm c céc thuit ngit khoa
hoc va k¥ thuat) duge st dung trong ban mod ta ndy c6 cung nghia nhu thudong duge hiéu
b&i ngudi c6 hidu biét trung binh vé linh vuc k¥ thudt ma séng ché thude vé. Cén hidu
thém r%mg cac thuét ngft, nhu céc thudt nglr dugc dinh nghia trong cac tir dién thong
dung, nén dugc hiéu 13 cac thuit ngit nay c6 nghia phu hop véi nghia cia ching trong
ndi dung cta linh vuc ¢6 lién quan va sang ché, va s& khéng dugc hiéu theo nghia ly

tudng héa hodc chinh thitc qua mirc trir khi dugc quy dinh rd trong ban mo6 ta nay.

Maic du sang ché dugc mo ta lién quan dén phuong 4n dwgc néu 1am vi dy, nhung
ngudi co hiéu biét trung binh vé linh vuc k¥ thuat nay sé hidu ring c4c thay dbi khac
nhau c6 thé duge thuc hién va cac phuong 4n twong duong c6 thé dugc thay thé cho céc
du hiéu ctia n6 ma khong tach roi khoi pham vi ciia sang ché. Ngoai ra, nhiéu céi bién
c6 thé dugc thuc hién dé phu hgp véi truong hop hodc tai li€u cu thé theo cac huéng
din cta sang ché ma khong tach khoi pham vi chi yéu cua sang ché. Do do, cAn duoc
du dinh ring sang ché s& khéng bi gi6i han & phuong an cu thé da dugc boc 19 1a cach
t6t nhét dugc du dinh dé thuc hién sédng ché, nhung sang ché s& bao gbm tht ca cac

phuong 4n nim trong pham vi ciia cac diem yé€u cau bao ho kém theo.
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YEU CAU BAO HQ

1. Quy trinh didu ché hop chat (E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-
hydroxyphenyl)metanon O-metyl oxim c6 cong thirc (4),

trong d6 quy trinh nay bao gdm céc budc:
(i)  phéan Gmg cua benzofuran-3(2H)-on O-metyl oxim c6 cong thirc (1):
MeO vN Me0~N
) \
gj@ ,N=8t©
° HO O

) )

v

véi it nhat mét nitrit duge chon tir nhoém bao gbm n-butyl nitrit va tert-butyl nitrit, v6i
su c6 mit cia alcoxit kim loai dé tao ra ché phém chura (2Z,3Z)-2,3-benzofuran-dion O3-
metyl dioxim c6 cdng thic (2) va (2Z,3E)-2,3-benzofuran-dion O*-metyl dioxim, trong
dé6 (2Z,32)-2,3-benzofuran-dion O3-metyl dioxim c6 cong thirc (2) la chét déng phan

ndi bat;
H3CO~[\\] /OCH3
N
HO © N=
/
@) HO ©

2)
(i)  phan Gng cua (2Z,3Z)-2,3-benzofuran-dion O*-metyl dioxim c6 cdng thirc

(2) v6i 2-haloetanol dé tao ra (2Z,32)-benzofuran-2,3-dion 0*-(2-hydroxyetyl) O*-metyl

dioxim c6 cong thure (3);
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(iii) phan Gng cua (2Z,3Z)-benzofuran-2,3-dion O*(2-hydroxyetyl) O*-metyl
dioxim c6 cong thirc (3) néu trén voi axit dé tao ra (E)-(5,6-dihydro-1,4,2-dioxazin-3-

y1)(2-hydroxyphenyl)metanon O-metyl oxim c6 cong thirc (4) néu trén.
2. Quy trinh theo diém 1, trong d6 quy trinh nay con bao gbdm budc:

(iv)  phén tng cla 4,6-di-halo-5-flo-pyrimidin (5), trong d6 mdi Xi 13 halogen,
v6i (E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim 4),
tlly v v6i sy ¢ mit cia dung mdi thir nhét va tly y v6i su cé mét cua bazo, dé tao ra
(E)-(2-((6-halo-5-flopyrimidin-4-yl)oxy)phenyl)(5,6-dihydro-1 ,4,2-dioxazin-3-

yl)metanon O-metyl oxim (6):

F v
« Y\/X OH F H3CO™ N
1 SN 1 X1 (0]
b orNa SO0t N
NN k/o NN
(5) “4) (6)

3. Quy trinh theo diém 2, trong d6 quy trinh nay con bao gbdm bude:

(v) phan ung cua (E)-(2-((6-halo-5 -flopyrimidin-4-yl)oxy)phenyl)(5,6-
dihydro-1,4,2-dioxazin-3-yl)metanon O-metyl oxim (6) véi 2-clophenol, tuy y v6i su co

mit cia dung mdi tht hai, va thy ¥ v6i su c6 mit clia bazo, dé tao ra fluoxastrobin:

O/\ /\|
OH Q
N SN N e
F HCO™ S N N cl cl F HeCO™ N

X4 o - = o} o]
I S | N
N \F N N N N
6) fluoxastrobin

trong d6 dung moi thix nhét va thi hai c6 thé gidng hodc khéc nhau.
4. Quy trinh theo diém 1, trong d6 axit néu trén 1a hydroclorua.

5. Quy trinh theo diém 1, trong d6 alcoxit kim loai dugc chon tir nhém bao gbm natri

alcoxit, kali alcoxit, va hdn hop cta cac hgp chat néu trén.

6. Quy trinh theo diém 1, trong d6 quy trinh nay con bao gdm budc tach doc 1ap (2Z,32)-
2,3-benzofuran-dion O*-metyl dioxim c6 cong thire (2), (2Z,3Z)-benzofuran-2,3-dion
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0?*-(2-hydroxyetyl) O3-metyl dioxim c6 cong thic (3), va (E)-(5,6-dihydro-1,4,2-
dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim c6 cong thirc (4) va

trong d6 budc tach (2Z,32)-2,3-benzofuran-dion O3-metyl dioxim c6 cong thirc
(2), (2Z,3Z)-benzofuran-2,3-dion O*-(2-hydroxyetyl) O*-metyl dioxim c6 cong thirc (3),
va (E)-(5,6-dihydro-1,4,2-dioxazin-3-y1)(2-hydroxyphenyl)metanon O-metyl oxim c6
cong thirc (4) khong bao gdm budc tai két tinh hogc sic ky, va trong d6 d¢ tinh khiét
cia (E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim c6

cong thirc (4) d3 dugc tich ra 1a 99% hodc cao hon.

7. Quy trinh theo diém 1, trong d6 budc tich (2Z,3Z)-2,3-benzofuran-dion O3-metyl
dioxim c6 cbng thirc (2), (2Z,3Z)-benzofuran-2,3-dion O>-(2-hydroxyetyl) O°-metyl
dioxim ¢6 cong thac (3), va (E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-
hydroxyphenyl)metanon O-metyl oxim cé cong thirc (4) dién ra & nhiét d6 16n hon hodc
bang 0°C.

8. Quy trinh theo diém 3, trong d6 mdi X 1a clo.

9. Quy trinh theo diém 8, trong d6 budc phan img clia 4,6-di-halo-5-flo-pyrimidin (5)
véi (E)-(5,6-dihydro-1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim (4)

duoc tién hanh véi su c6 mit cia amin béc ba.
10. Quy trinh theo diém 9, trong d6 amin bac ba 1a 1,4-diazabixyclo[2,2,2]octan.

11. Quy trinh theo diém 3, trong d6 cac budc tlr (iv) dén (v) duoc tién hanh theo quy

trinh mot budce, va dung moi thir nhét va thir hai 13 giéng nhau.

12. Quy trinh theo diém 1, trong d6 quy trinh nay con bao gbm budc phan tng cla
benzofuran-3(2H)-on O-metyl oxim (1) voi it nhit mot nitrit véi su c6 mit cia dung
mdi ludng cuc khong proton hodc phén ung cua (2Z,32)-2,3-benzofuran-dion O3-metyl
dioxim c6 cong thirc (2) véi 2-haloetanol v6i sy c6 mit clia dung moi ludng cuc khong

proton.

13. Quy trinh theo diém 12, trong d6 dung mdi ludng cuc khong proton dugce chon tur
nhém bao gdm N,N-dimetylformamit, dimetylsulfoxit, N-metyl-2-pyrolidon, va hdn
hgp ciia mot hodc nhiu hop chét néu trén.

14. Quy trinh theo diém 1, trong d6 ham luong cua (2Z,3Z)-2,3-benzofuran-dion O*-

metyl dioxim c6 cong thic (2) véi sy c6 mit cua ché phdm chta (2Z,32)-2,3-
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benzofuran-dion O3-metyl dioxim ¢6 cong thitc (2) va (2Z,3E)-2,3-benzofuran-dion
O’metyl dioxim c6 cong thirc (2) ndm trong khoang tir 94% dén 98%.

15. Quy trinh theo diém 1, trong d6 quy trinh nay con bao gdm budc phan Gng cla
(2Z,3Z)-benzofuran-2,3-dion O*-(2-hydroxyetyl) O*-metyl dioxim (3) vé6i axit trong

dung moi este.

16. Quy trinh theo diém 15, trong d6 dung mdi este 1a n-butyl axetat.
17. Quy trinh theo diém 11, trong d6 dung mdi 1a dung méi keton.

18. Quy trinh theo diém 17, trong d6 dung moi 1a metyl iso-butyl keton.
19. Quy trinh theo diém 11, trong d6 bazo 1a cacbonat kim loai.

20. Quy trinh theo diém 19, trong d6 bazo cacbonat 1a kali cacbonat.
21. Quy trinh theo diém 1, trong d6 quy trinh nay con bao gbm budc:

(v) phén tng cuia 4-halo-6-(2-clophenoxy)-5-flopyrimidin (11) véi (E)-(5,6-
dihydro-1,4,2-dioxazin-3-yl)(2-hydroxyphenyl)metanon O-metyl oxim (4), thy y voi sy

¢6 mit ctia dung moi va tiy y voi su c6 mit cuia bazo, d€ tao ra fluoxastrobin:

N N
1 O]
fluoxastrobin
22. Quy trinh theo diém 21, trong d6 dung méi & dung moi keton.
23. Quy trinh theo diém 21, trong d6 dung mdi 12 metyl iso-butyl keton (MIBK).
24. Quy trinh theo diém 21, trong d6 bazo 1a cacbonat kim loai.

25. Quy trinh theo diém 21, trong d6 bazo 1a natri cacbonat hosc kali cacbonat.

26. Quy trinh theo didm bAt ky trong sb cac didm tir 21 dén 25, trong d6 X 1a clo.
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