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(57) Sang ché dé cap dén phwong phap didu ché hop chat ¢ cong thirc (3) (trong donla 1,
2, 3 hodc 4) (sau day dugc dé cap 1a "hop chat (3)") bang cach tron hop chat co cong thirc
(2) (sau day dugc dé cap la "hop chat (2)"), tri(C;-C; alkyl)silyl(C;-Cy4 perfloalkan) va
florua. Phuong phap diéu ché hop chét co cong thire (3) gdm c6 budc diéu ché hop chit co
cong thirc (2) bang sy ngung tu loai nudc ndi phan tir hgp chat cé cong thire (1) va budc
tron hop chat co céng thirc (2), tri(C,-C;5 alkyl)silyl(C,-C, perfloalkan) va florua.
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Linh vue k§ thuét dwoc dé cip

Sang ché dé cap dén phuong phép didu ché 2-(3-etylsulfonylpyridin-2-yl)-
5-(perﬂ6alkansulfonyl)benzoxazol cd hiéu qua phong trlr sinh véat géy hai va cac
cht trung gian ctia hop chit nay.
Tinh trang k§ thuit ciia sang ché

Tai liéu sang ché 1 bdc 16 hop chit 2-(3-etylsulfonylpyridin-2-yl)-5-
(perfloalkansulfonyl)benzoxazol, c6 hi¢u qua phong trir sinh vét gdy hai, va quy
trinh diéu ché 2-(3-etylsulfonylpyridin-2-yl)-5-(triflometylsulfonyl)benzoxazol,
vi du, bang cach cho 2-amin-4-(triflometylsulfanyl)phenol phén tmg v6i 3-
etylsulfanyl picolinat sau d6 khép vong va oxy héa hop chét thu duoc.
Tai liu trich dan
Tai liéu sang ché

Tai liéu sang ché 1: Cong bd don qudc té s6 WO 2014/104407
Bén chit k§ thuat ciia sang ché
Vin d can duoc giai quyét bing sang ché

Séang ché dé xuit phuong phap diéu ché hop chét 2-(3-
etylsulfonylpyridin-2-yl1)-5-(perfloalkansulfonyl)benzoxazol méi.
Phuong 4n giai quyét van dé

Téc gia sang ché dd nghién ctru dé giai quyét van d& va, két qua 13, nhén
thdy phuwong phép diéu ché hop chét c6 cong thic (3):
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¢6 budce tron hop chét cé cong thirc (2)
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tri(C,-Cs alkyl)silyl(C;-C4 perfloalkan), va florua.
Cu th8, sang ché d& xuét cac ddi twong sau.
1. Phuong phap diéu ché hop chit c6 cong thirc (3):

HyC O
0.0 57
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trong donla 1, 2, 3, hoac 4
(sau day, duoc dé cap 1a "hop chét (3)"),

¢6 bude trén hop chét c6 cong thirc (2):
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(sau ddy, dugc dé cap 1 "hop chét (2)"), tri(C,-Cs alkyl)silyl(C;-C4 perfloalkan),
va kim loai kiém florua hodc amoni florua bac bon.

2. Phuong phép diéu ché hop chét (3), gdbm c6 budc diéu ché hop chét (2) bang

su ngung tu loai nude ndi phan tir hop chét c¢6 cong thire (1):

HsC
o

o° _
osg’ Hp
/ N (1)
F \©i 0
OH
(sau day, duoc dé cp 13 "hop chit (1)"), va budc tron hop chét (2), tri(Ci-Cs
alkyl)silyl(C;-C4 perfloalkan), va kim loai kiém florua hodc amoni florua bac bén.
3. Hop chét (1).
4. Hop chét (2).

Hiéu qua cua sang ché
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Theo sang ché, hop chét (3) ¢6 thé dwoc didu ché theo quy trinh méi.
MG ta chi tiét sang ché

Sang ché duoc mb ta nhu sau.

Céc vi du vé "tri(C;-Cs alkyl)silyl(C;-C4 perfloalkan)" gbm co
trimetylsilyl triflometan, trietylsilyl triflometan, triisopropylsilyl triflometan,
trimetylsilyl pentafloetan, trietylsilyl pentafloetan, trimetylsilyl nonaflobutan, va
trimetylsilyl heptaflopropan, va trimetylsilyl triflometan dugc uu tién.

"Florua" 13 kim loai kiém florua nhu kali florua va xesi florua; va amoni
florua bac bén nhu 14 tetrabutylamoni florua va 1-metyl-3-butylimidazolium
florua, va kim loai kiém florua dugc wu tién.

Hop chét (2) duoc didu ché bing sy ngung tu loai nuéc ndi phéan tir hop
chét (1).

Su ngung tu loai nude ndi phén tir duge thuc hién béng cach tron hop chét
(1) véi axit, bazo, phospho oxyclorua, hodc chét ngung tu loai nudc trong dung
moi.

Céc vi du vé& dung mbi gdm cb hydrocacbon thom nhu 1a toluen, xylen,
cumen, monoclobenzen va tetralin; cdc hydrocacbon nhu 1a hexan, heptan, octan,
nonan va xyclohexan; cac ete nhu 1a tetrahydrofuran, 2-metyltetrahydrofuran,
xyclopentyl metyl ete, tert-butyl metyl ete, monoglym va diglym; céc nitril nhu
1a axetonitril va propylnitril; hodc hdén hop cta ching. Trong sb cac chét nay,
hydrocacbon thom va cac ete dugc uu tién.

Luong dung dung méi thuong nim trong khoang 1 ¢én 100 14n trong luong,
tbt hon 1a khoang 1 dén 30 14n trong luong, tinh theo trong lugng hop chét (2).

Céc vi du vé axit gém co céac axit vO co nhu 13 axit sulfuric, axit
clohydric, axit phosphoric va axit boric; va cac axit hitu co nhur 12 axit axetic,
axit propionic, axit trifloaxetic, axit metansulfonic va axit p-toluensulfonic.

Luong dung axit thuong nim trong khoang 0,1 dén 5 ty s6 mol tinh theo 1
mol hop chét (1).
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Céc vi du vé bazo gdm c6 hop chét di vong chira nito nhu 1a pyridin, picolin,
2,6-lutidin va 1,8-diazabixyclo[5.4.0]-7-undexen; cac amin bdc ba nhu la
trietylamin va N,N-diisopropyletylamin; va cac bazo v6 co nhu 1a natri hydrua va
kali cacbonat.

Luong dung bazo thuong nim trong khoang 1 dén 5 ti s6 mol tinh theo 1
mol hop chat (1).

Lugng dung phospho oxyclorua thuong nim trong khoang 1 dén 5 ti s6 mol
tinh theo 1 mol hop chét (1).

Céc vi du vé chét ngung tu loai nuée gbm c6 anhydrit axetic, anhydrit
trifloaxetic, va dietyl azodicarboxylat, va luong ding thuong ndm trong khoang 1
dén 5 ti s6 mol tinh theo 1 mol hop chét (1).

Phan g duoc thuc hién bang céch gia nhiét véi nhiét do thuong nam trong
khoang 50°C dén 200°C, tét hon 1a khoang 100°C dén 200°C. Thoi gian phan tmg
thudng ndm trong khoang 0,1 dén 24 gio.

Sau khi hoan thanh phan Ung, vi dy, nudc dugc bd sung vao, va hdn hop
duoc trung hoa véi dung dich axit hodc dung dich kiém, va hdn hop c6 thé duoc
tach chiét bing dung mdi hitu co, va sau d6 dung mdi hiru co c6 thé dugc loai bd
béng cach chung cit dé thu duoc hop chit (2). Hop chit (2) con c6 thé dugc tinh
ché bang céach két tinh va phép sdc ky cot va tuong tu.

Hop chét (1) dugc didu ché bang cach cho 3-amin-4-
hydroxybenzensulfonyl florua phan tmg véi 3-etylsulfonyl-2-pyridin carbonyl
clorua trong dung moi khong proton.

Céc Vi du vé& dung mdi khong proton gdm c6 hydrocacbon thom nhu 1a
toluen, xylen, cumen, monoclobenzen va tetralin; cac hydrocacbon nhu la
hexan, heptan, octan, nonan va xyclohexan; cac ete nhu 1a tetrahydrofuran, 2-
metyltetrahydrofuran, xyclopentyl metyl ete, tert-butyl metyl ete, monoglym va
diglym; céc nitril nhu 13 axetonitril va propylnitril; hodc hdn hop ciia chung.

Luogng dung dung moi khong proton thudong ndm trong khoang 1 dén 20
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14n trong luong tinh theo trong lugng 3-amin-4-hydroxybenzensulfonyl florua.

3-Amin-4-hydroxybenzensulfonyl florua 1a hgp chét c6 thé dugc mua ban,
hoic c6 thé duoc diéu ché, vi du, theo phuong phép duge md ta trong J. Agr. Food
Chem., Vol. 17, 810-817.

3-Etylsulfonyl-2-pyridin carbonyl clorua c6 thé duoc diéu ché, vi dy, theo
phuong php dugc md ta trong WO 2014/104407.

Ngoai ra, hop chét (1) ciing dugc didu ché bing cach cho hop chit c6 cong
thirc (1X) sau day:

HaC

O:‘s

O/
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o’ Hp
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Cl/\a N (1X)

)
OH

(sau day, dugc dé cép 1a "hop chét (1X)") phan tng véi florua trong dung moi c6
cuc khong proton.

Céc vi du v& florua gdm c6 kim loai kiém florua nhu 13 kali florua va xesi
florua; va cac amoni florua bac bdn nhu 13 tetrabutylamoni florua va 1-metyl-3-
butylimidazolium florua; va chét twong tu.

Luong dung chét flo héa thuong nim trong khoang 1 dén 3 ti s6 mol tinh
theo 1 mol hop chit (1X).

Céc vi du vé dung mdi cé cuc khdng proton gbm c6 cac ete nhur 13
tetrahydrofuran, dietyl ete va dibutyl ete; cac nitril nhu 1a axetonitril va
propionitril; cdc amit nhu 1a N,N-dimetylformamit, N,N-dimetylaxetamit va N-
metylpyrolidon; va cac hop chét chira lvu huynh nhu 13 etyl metyl sulfon va
sulfolan.

Luong ding dung mdi cé cuc khong proton thudng nim trong khoang 1
dén 20 14n trong luong tinh theo trong lugng hop chét (1X).

Hop chét (1X) c6 thé duoc diéu ché, vi du, theo phuong phap dugec mé ta
trong Phosphorus and Sulfur and the Related Elements, Vol. 12, 197-204.
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Tiép theo, quy trinh diéu ché hop chét (3) bang cach tron hop chét (2),
tri(C;-Cs alkyl)silyl(C;-Cy4 perfloalkan), va florua dugc mo ta.

Phén g thudng duge thuc hién véi sy c6 mét ciia dung moi.

Céc vi du vé dung mdi gdm cé hydrocacbon thom nhu 12 toluen, xylen,
cumen, monoclobenzen va tetralin; cac hydrocacbon nhu 1a hexan, heptan, octan,
nonan va xyclohexan; cac hop chét chira lvu huynh nhu 13 dimetyl sulfoxit va
sulfolan; cic ete nhu 1a tetrahydrofuran, 2-metyltetrahydrofuran, xyclopentyl
metyl ete, tert-butyl metyl ete, monoglym va diglym; céc amit nhu la N,N-
dimetylaxetamit, N,N-dimetylformamit va N-metylpyrolidon; c4c nitril nhu 1a
axetonitril va propylnitril; hodc hdn hgp ctia chiung. Trong cac chét nay, cac ete
va cac amit duogc uu tién.

Luong dung dung mdi thuong nim trong khoang 1 dén 100 14n trong luong,
t6t hon 1a nim trong khoang 1 dén 30 14n trong luong, tinh theo trong lugng hop
chét (1).

Luong tri(C;-C; alkyl)silyl(C;-Cs4 perfloalkan) duoc dung trong phan ing
thudng ndm trong khoang 1 dén 10 ti s6 mol tinh theo 1 mol hop chét (1), va
luong florua dugce dung trong phan tmg thuong nim trong khoang 0,1 dén 2 ty sb
mol tinh theo 1 mol hop chét (1).

Nhiét do phan (mg thudng ndm trong khoang -20°C dén 200°C, tét hon la
nim trong khoang 0°C dén 160°C.

Thoi gian phéan tng thuong nim trong khoéng mot vai phit dén 48 gio.

Sau khi hoan thanh phan tng, vi du, nudc dugce bd sung vao, va hén hop cé
thé dugce tach chiét bing dung méi hitu co, va dung mdi hiru co sau d6 c6 thé duoc
loai bé bing cach chung cét dé thu dugc hop chét (3). Hop chit (3) thu dugc cb
thé duoc tinh ché bing cach két tinh va phép sdc ky cot.

Céc vi du vé hop chét (3) gdm c6 2-(3-etylsulfonylpyridin-2-yl)-5-
(triflometylsulfonyl)benzoxazol, va 2-(3-etylsulfonylpyridin-2-yl)-5-

(pentafloetylsulfonyl)benzoxazol.
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Vi du thue hién sang ché

Sau day, sang ché dugc giai thich rd hon béng céc vi du, tuy nhién, sang
ché khéng bi giéi han & nhing vi du nay.
Diéu kién do phép séc ky 16ng tinh niing cao
Thiét bi: Pugc san xuat bsi SHIMADZU CORPORATION
Pha di ddng: dung dich: dung dich axit phosphoric 0,1%, dung dich B:
axetonitril
Cot: SUMIPAX (da duoc dang ky thuong mai) ODS Z-CLUE (dugc san xuét boi
Sumika Chemical Analysis Service, Ltd.), duong kinh trong 4,6mm, chidu dai
100mm, dudng kinh hat 3pm
Nhiét do cot: 40°C
Tbc d6 dong chay: 1,0mL/phit
Chiéu dai budc séng UV: 250nm
Thé tich tiém: 10ul

Chét ndi chuén: axetanilit

Chuong trinh thoi gian:
Thoi gian (phit) | Nong @ dung dich B (%)
0 10
40 90
50 90
50,1 10
60 10

Didu kién do may phan tich khéi phd phép sic ky khi

Thiét bi: Pugc san xuét boi Agilent MSD HP5973

Cot: DB-1, chiéu dai 30m, duong kinh trong 250um, d day mang 0,25um
Nhiét do cot: gia nhiét tir 50°C dén 300°C véi tbc do 10°C/phut, sau d6 giit tai
300°C trong vong S phut

Tbc d6 dong chay khi heli: 1,0mL/phut

Thé tich tiém: 1pl

Vidul
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50mg 3-etylsulfonyl-N- [2-hydroxy-5-(flosulfonyl)phenyl]picolinamit,
40mg monohydrat axit para-toluensulfonic, va 5g clobenzen dugc tron va khudy
& 150°C duéi bau khi quyén nito trong khoang 5 gio. Sau khi hoan thanh phan
tmg, hon hop phan tmg dugc lam lanh dén nhiét dd phong, duge bd sung 3g
nudc, va hdn hop duge khudy va dugc tach béng phéu chiét. Lép hitu co thu
duoc duoc lam khé trén magie sulfat va loc. Phén loc duoc cd dic dén kho dé
thu duoc 2-(3-etylsulfonylpyridin-2-yl)-5-(flosulfonyl)benzoxazol 1am dung
dich mau vang nhat véi hi¢u sudt 50mg (do tinh khiét 90%).

'H-NMR(CDCl;) 8: 8,99(1H, d), 8,52(1H, dd), 8,50(1H, dd), 8,18(1H, dd),
7,41(1H, d), 7,29(1H, dd), 3,92(2H, q), 1,38(3H, t)
Vidu?2

2,0g 3-etylsulfonyl-N-[2-hydroxy-5-(flosulfonyl)phenyl]picolinamit, 1,0g
monohydrat axit para-toluensulfonic, va 10g xylen duoc tron, va hdn hop duge
gia nhiét dén 160°C duéi bAu khi quyén nito, va sau d6 dugc khudy tai hoi luu
trong vong 5 gio. Sau khi hoan thanh phan tng, hdn hop phan tmg dugc lam lanh
dén nhiét d6 phong, dugc b sung 10g nuée, va hon hop duge khudy va tich bang
phéu chiét. Lép hitu co thu duge duge 1am khé trén magie sulfat va loc. Phén loc
dugc ¢6 dic dén kho dé thu dugc 2-(3-etylsulfonylpyridin-2-yl)-5-
(flosulfonyl)benzoxazol.
Vidu3

Duéi bau khi quyén nito, 100mg 2-(3-etylsulfonylpyridin-2-yl)-5-
(flosulfonyl)benzoxazol, 20mg kali florua, 120g trimetylsilyl triflometan, va 2g
tetrahydrofuran dugc thém vao binh téng ap bang thiy tinh, va hdn hop duge
khudy & 100°C trong vong 5 gio.

Khi hon hop phan tmg duge phén tich sir dung phép séc ky 1ong tinh ning
cao voi phuong phép tham chiéu ndi, c6 thé thay ring hidu sudt cua 2-(3-
etylsulfonylpyridin-2-yl)-5-(triflometylsulfonyl)benzoxazol 1a 60%.
Vidu4
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Duéi bau khi quyén nito, 50mg 2-(3-etylsulfonylpyridin-2-y1)-5-
(flosulfonyl)benzoxazol, 10mg kali florua, 60mg trimetylsilyl triflometan, va 1g
tetrahydrofuran dugc thém vao binh, va hén hop duogc khudy & 50°C trong vong
30 phut.

Khi hdén hop phan tmg dugc phén tich béang cach st dung phép sdc ky long
tinh ning cao v&i phuong phép tham chiéu noi, c6 thé thdy ring hiéu suét ciia 2-
(3-etylsulfonylpyridin-2-y1)-5-(triflometylsulfonyl)benzoxazol la 39%.

Vidu5

Dudéi bau khi quyén nito, 50mg 2-(3-etylsulfonylpyridin-2-yl)-5-
(flosulfonyl)benzoxazol, 3mg xesi florua, 39mg trimetylsilyl triflometan, va 1g
tetrahydrofuran dugc thém vao binh, va hdn hop dwoc khudy & 25°C trong vong
2 gio.

Khi hdén hop phan tmg duge phan tich béng cach sir dung phép sdc ky long
tinh ning cao v&i phuong phap tham chiéu ndi, c6 thé thiy ring hiéu suét 2-(3-
etylsulfonylpyridin-2-y1)-5-(triflometylsulfonyl)benzoxazol 1a 79%.

Vidu so sanh 1

Dudi bau khi quyén nito, 50mg 2-(3-etylsulfonylpyridin-2-yl)-5-
(flosulfonyl)benzoxazol, 4mg tris(dimetylamin)sulfoni diflotrimetylsilan, 40mg
trimetylsilyl triflometan, va 1g tetrahydrofuran dugc thém vao binh, va hdn hop
duge khudy & 25°C trong vong 2 gid.

Khi hdn hop phan tmg duge phan tich béng cach st dung phép sdc ky long
tinh ning cao vdi phuong phép tham chiéu ndi, c6 thé thiy rang hidu suét ctia 2-
(3-etylsulfonylpyridin-2-yl)-5-(triflometylsulfonyl)benzoxazol la 5%.

Vi du diéu ché dbi ching 1

Dudi béu khi quyén nito, 500mg 3-amin-4-hydroxybenzensulfonyl florua,
615mg3 -etylsulfony1-2-pyridin carbonyl clorua, va 5g tetrahydrofuran dugc thém
vao binh, va hdn hop duoc khudy tai 60°C trong vong 2 gid. Sau khi hdn hop phan

ung dugc lam lanh dén nhiét d6 phong, thém 10g nudc va 10g etyl axetat vao
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dung dich phan tmg, va hdn hgp phéan ung dugc khudy va tach bang phéu chiét.
L6p hitu co thu dugc dugc rua bang 10g nudc va sau d6 1am kho trén magie sulfat
va loc. Lép hitu co duogce c6 dac dé thu duogc san phém tho, va san phém tho duoc
tinh ché bang cach str dung phép sdc ky cot silica gel dé thu duge 3-etylsulfonyl-
N-[2-hydroxy-5-(flosulfonyl)phenyl]picolinamit.

'H-NMR(CDCls) &: 10,00(1H, s), 8,82(1H, s), 8,71(1H, d), 7,99(1H, d),
7,55(1H, dd), 7,49(1H, d), 6,99(1H, d), 3,90(2H, q), 1,20(3H, t)
Vi du didu ché d6i chimg 2

Dudi bau khi quyén nito, 1,2g 3-amin-4-hydroxybenzensulfonyl florua,
3,0g dung dich xylen chtta 3-etylsulfonyl-2-pyridin carbonyl clorua 50%, va 5g
tetrahydrofuran dugc thém vao binh, va hdn hop dugc khudy & 60°C trong vong
2 gid. Sau khi hdn hop phan ing duge lam lanh dén nhiét d6 phong, bd sung 10g
nudc va 30g etyl axetat vao dung dich phén tmg, va hdn hop phan tmg dugc khudy
va tach bing phéu chiét. Lép hitu co thu duge duge rira bing 10g nudc va sau d6
duoc 1am kho trén magie sulfat va loc. Lop hitu co duge cd dic dé thu 2,0g 3-
etylsulfonyl-N-[2-hydroxy-5-(flosulfonyl)phenyl]picolinamit lam san phim tho.
Kha nang Umg dung trong cdng nghi€p

Theo sang ché, hop chét 2-(3-etylsulfonylpyridin-2-yl)-5-

(perfloalkansulfonyl) benzoxazol c6 thé dugc diéu ché.

-11-



32941

YEU CAU BAO HQ
1. Phuong phép didu ché hop chét c6 cong thire (3):

\\O

Y

trong dé6nla 1, 2, 3, hodc 4,
ma c6 bude tron hop chét c6 cong thirc (2):

H3C \\ /O

tri(Ci-Cs alkyl)silyl(Cl-C4 perfloalkan), va kim loai kiém florua hodc amoni
florua bac bbn.

2. Phuong phép theo diém 1, trong d6 phuong phap nay con bao gdm budc didu
ché hop chét c6 cong thire (2):

va bude tron hop chét c6 cong thic (2), tri(Ci-Cs alkyl)silyl(Ci-Cs perfloalkan),
va kim loai kiém florua hoic amoni florua bac bdn.

3. Hop chét c6 cong thire (1):
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4. Hop chét c6 cong thirc (2):
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