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Linh vue ki thuit dwoc dé cap
Sang ché dé cép t6i quy trinh tao ra mot sd hop chit sulfoximin pyridin N-

oxit da duge thé & N.

Tinh trang ky thuit ciia sang ché

Viéc kiém so4t quan thé vat gay hai c6 vai trd quan trong trong nganh nong
nghiép hién dai, bdo quan thuc phém, va v¢ sinh. C6 hon mudi nghin loai gy hai
dang tan pha nganh ndéng nghiép. Nganh néng nghiép trén toan thé gisi bi tdn hai
hang ti 6 la M§ mdi nam. Ciing biét ring céc vét gy hai, nhu méi, gdy tén hai cho
tat ca céc loai cAu tric ¢4 nhan va cong cong, 1am tiéu tén hang ti d6 la M§ mdi nam.
Céc vat gdy hai cling an va tra trén vao thuc phim d4 bao quéan, lam thiét hai hang ti
d6 la My mbi nam, cling nhu 14y di thuc phim cn thiét cho con ngudi.

Mot s& vat gy hai nhat dinh da c6 hodc dang phat trién tinh khéng lai thudc
trlr vat hai hién dung. Hang trdm loai v4t gdy hai c6 tinh khang lai mét hoic nhiéu
thudc trir vat hai. Do d6, van tiép tuc ¢6 nhu cau d6i véi céc thudc trix véat hai mdéi va
quy trinh tao ra cac thudc trir vét hai nhu vay.

Céc Patent My s6 7,678,920 va 7,687,634 mo ta mot sb hop chét sulfoximin
trir vat hai nhét dinh gf‘)m ca mot sb hop chét chira nhém chire pyridin. Hién nay, bét
ngd phét hién ra ring cic dang cta mot hodc nhiéu hop chét nay trong d6 nhém
chtrc pyridin dugc oxy héa & N, ciing c¢6 ddc tinh trir vat hai. Cac pyridin N-oxit
thuong dugc didu ché bing cich oxy hoa truc tiép ding peraxit, nhu axit m-
cloperoxybenzoic (MCPBA). Tuy nhién, trong trudng hop nay, nhan thiy rang cic
nd luc phan tmg oxy héa truc tiép mét sé hop chit sulfoximin nhét dinh c6 nhém
chirc pyridin bang MCPBA lai khong tao ra duoc san phim dugc oxy héa & N mong

muén. Do d6, cin tim ra quy trinh tao ra cdc hop chit da dugc oxy hoa & N nhu vay.

Ban chit ky thuit ciia sang ché
Muc dich ctia sang ché 13 dé xuit quy trinh tao ra hop chit sulfoximin da

dugc oxy hoa & N cé cong thac (I):
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trong do:
X 12 NO,, CN, COOR* hoic CONHy;
L 14 lién két don hodc R!, Sva L cung nhau la vong c6 4, 5 hodc 6 canh;
R'1a (C;-Cy) alkyl;
R?vaRr? doc lap 1a hydro, metyl, etyl, flo, clo hoac brom,;
n 12 s6 nguyén tir 0 dén 3;
Y 1a (C;-Cy) haloalkyl, F, Cl, Br, hodc I; va
R* 14 (C;-C5) alkyl;
bao gdm budc oxy héa hop chét c6 cong thire (I1):

N (CR?RY),—L—

C=wn—x
I

Z

Y N
dn
trong d6 X, L, Rl, RZ, R3, n, Y va R* 1a nhu dugc x4c dinh & trén va budc oxy hoa
nay bao gdm budc cho hop chit c6 cong thire (II) phan Gng vé6i ure hydro peroxit
va trifloaxetic anhydrit.
Céc phuong én, dang, muc dich, déu hiéu, vu diém, khia canh va loi ich khac

dugc bdc 10 trong ban mo ta nay.

MB0 ta chi tiét sang ché

Pé hiéu rd hon céch thuc thuce hién sang ché, cac cac phuong 4n cuy thé s&
dugc trinh bay dudi ddy va ngdn ngit cu thé s& duoc st dung dé moé ta ching. Tuy
nhién, cin hiéu réng pham vi clia sdng ché khong du dinh chi gigi han & céc

phuong an ndy, cac bien doi va cai bién khac trong sang ché dugc minh hoa, va
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cac ing dung khéc vé céch thirc thuc hién sang ché nhu dugc minh hoa trong ban
mb ta ndy dugc coi la thong thudng dbi véi ngudi co hidu biét trung binh trong
linh vuc k¥ thuit nay nay.

Néu khong c6 gidi han cu thé nao khéc, thuét ngir alkyl (bao gdm céc thuat
ngit din xuét nhu alkoxy) nhu dugc néu trong ban mé ta bao gdm céc nhém mach
thing, mach nhanh, va vong. Do d6, cac nhém alkyl thuong 1a metyl, etyl, 1-
metyletyl, propyl, 1,1-dimetyletyl, va xyclopropyl. Thuét ngit halogen bao gdm
flo, clo, brom va iot.

Céc hop chit theo sang ché c6 thé c6 mot hodc nhiéu chit dong phén lap
thé. Céc chat déng phan 1ap thé khac nhau bao gdm ca chit ddng phén hinh hoc,
chit ddng phan khong dbi quang va cac chit ddng phan dbi anh. Do d6, cac hop
chit boc 16 trong ban md ta niy c6 thé bao gdm ca hdn hop raxemic, cac chét
ddng phén lap thé riéng r& va hdn hop c6 hoat tinh quang hoc. Ngudi ¢6 hiéu biét
trung binh trong linh vuc k¥ thuét nay s& hidu dugc ring mét chit déng phén lap
¢6 thé c6 hoat tinh manh hon so vé6i céc chét khac. Cac chit déng phan 1ap thé
riéng r& va hdn hop c6 hoat tinh quang hoc c6 thé dugc didu ché bang cac quy
trinh tdng hop chon loc, quy trinh téng hop théng thudng nhdr sir dung cac chit
ban dau duge phan giai hodc bang cic quy trinh phan giai thong thudng.

Theo mét phuong 4n, sang ché dé cap téi quy trinh tao ra hop chét pyridin
sulfoximin d& dugc oxy héa & N c6 cong thue (I):

1

X

X

I
(CR2R3)n—L—ﬁ=N
(0]

| 0

trong do:
X 12 NO,, CN, COOR* hoic CONH,;
L 1a lién két don hoac R, SvaL cung nhau la vong c6 4, 5 hoéc 6 canh;
R'1a (C;-Cy) alkyl;
RZvaRr? ddc 1ap 1a hydro, metyl, etyl, flo, clo hoéc brom;
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n 12 s4 nguyén tir 0 dén 3;

Y 14 (C;-Cy) haloalkyl, F, Cl, Br, hodc I; va

R* 12 (C;-C;) alkyl.

Céc dang hop chét c6 cong thirc (I) cu thé hon, nhung khdng c6 tinh gidi
han, bao gém cac loai sau:

(1) Hop chét ¢6 cong thire (I) trong d6 X 12 NO,, CN hoic CONH,.

(2) Hop chét c¢6 cong thire (I) trong d6 Y 1a CF; hoic Cl.

(3) Hop chét c6 cong thie (I) trong d6 R* va R? doc lap 1a hydro, metyl
hogc etyl.

(4) Hop chét c6 cong thire (I) trong 6 R' 1a CH; va L 1a lién két don, ttc 1a

cO cau truc:

trong d6 n=1-3. _
(5) Hop chét ¢6 cong thire (I) trong d6 R', SvaL cung nhau tao ra vong co

5 canh bdo hoa va n bang 0, tirc 1a ¢6 cau truc:

Ngudi ¢6 hidu biét trung binh trong linh vuc k§ thuat nay sé& hiéu dugc
, rang c6 thé c6 mot hodc nhiéu dang két hop ctia cac loai hop chit c6 cong thire (1)

néu trén va ching déu nadm trong pham vi cia sang ché nay.
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Theo mot khia canh, quy trinh tao ra hop chét sulfoximin d& dugc oxy hoéa
& N ¢6 cong thie (I) trong d6 X, L, R', R%, R®, n, Y va R 1a nhu duoc x4c dinh &
trén bao gdbm budc oxy héa cac hop chit c6 cong thirc (II):
R1
(CR?R®),—L—3=N

~
Il

X

X

P

Y N
D,

trong do X, L, R!, RZ, R3, n, Y va R* 1a nhu duoc xac dinh & trén, béng cach bd

sung ure hydro peroxit va trifloaxetic anhydrit theo so dd phan tung dudi day:

R1
LR '
(CR2R3)n—L—'S=N
CR2R3),—L—S=N HoN  NH; X [
\ ( n g \X HZOZ ‘
—_—

FO OFF

=
Z F oY Y N*
Y N ' F F | @
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Theo mot phuong 4n, budc oxy hoa duogc thuc hién & nhiét dd nim trong
khoang tir 0°C dén 30°C. Theo mét phwong 4n minh hoa khac, budc oxy hoa co
thé duoc tién hanh & nhiét d6 trong phong va ap suat moi trudng, nhung viée st
dung céc nhiét do va 4p suét cao hon hoic thip hon, néu muén, vin dugc xem xét.

Vi du khong giéi han vé cic dung méi c6 thé duge sir dung bao gdm céc
dung moéi phén cuc nhu diclometan, tetrahydrofuran, etyl axetat, axeton,
dimetylformamit, axetonitril, va dimetyl sulfoxit.

Theo mét phuong an, hop chét c6 cong thirc (II) duge trdn véi ure hydro
peroxit va dung méi va dugc khudy. Tiép do, trifloaxetic anhydrit dugc bd sung
vao hdn hop thu duge, sau d6 tiép tuc khudy cho t6i khi tit ca hodc phin 16n chat
ban dau dugc st dung. Tiép d6, hdn hop phéan tng duoc loc, rira va c6 trong chan
khong. Tiép d6, chit rén con lai duge cho vao dung moi thich hgp, nhu THF
(tetrahydrofuran), va dugc rira, va pha hitu co dugc lam khd, loc va cb trong chin
khong dé thu duoc hop chét tuong tmg co cong thie (I). Tuy nhién, nhan thiy
réng cac budc néu trén 1a khong bi gidi han, va cac bién ddi va bd sung vao cac

budc nay c6 thé cd mat va dugce xem xét.

~

X
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MO ta chi tiét hon vé quy trinh tao ra hop chét ¢ cong thirc (II) trong d6 X
1a NO,, CN, hogc COOR* va L, R, R%, R’, n, Y va R* 14 nhu dugc xéc dinh & trén
dugc tim thiy trong céc Patent My s& 7,678,920 va 7,687,634. Noi dung cua céc
tai liéu vién din nay dugc két hop toan b vio ddy bang cich vién dan. Quy trinh
tao ra cac hop chét ¢ cong thirc (II) trong d6 X 1a CONH, vaL, R, RE R, n, Y
va R* 1a nhu dugc xac dinh & trén c6 thé duge thuc hién, vi du, bﬁng cach tao ra
hop chit ¢6 cong thire (II) trong d6 X 14 CN va L, R', R% R®, n, Y va R* 1a nhu

duoc xac dinh & trén, tic 1a ¢6 cau tric sau:

1

N N

1
(CRZRB)n—L_SzN

|

0O N

=

Y N
va cho n6 tham gia vao phan mg thily phan axit. Vi du khong giéi han vé cac axit
c6 thé dugc sir dung trong phén g nay bao gdm axit sulfuric, axit clohydric, axit
phosphoric, axit trifloaxetic, va axit nitric.

Theo mot phuong &n, phan Gng thiy phan axit dugc thuc hién & nhiét do
nim trong khoang tir 50°C dén 90°C va & 4p sudt méi trudng, nhung viée st dung
cac nhiét do va ép suét cao hon hodc thép hon, néu mudn, van dugc xem xét.

Vi du khéng giéi han vé cac dung mdi c6 thé dugc sir dung trong phan ung
thity phéan axit bao gdm céc dung moi phén cuc nhu diclometan, tetrahydrofuran,
etyl axetat, axeton, dimetylformamit, axetonitril, va dimetyl sulfoxit.

Theo phuong phép khac, quy trinh tao ra hgp chat sulfoximin di dugc oxy
héa & N ¢6 cong thirc (I) trong d6 X 1a CONH, va L, R', R% R?, n, Y va R* 1a nhu
dugc xac dinh & trén c6 thé duge thuc hién, vi du, béng cach tao ra hop chéit co
cong thirc (I) theo quy trinh oxy hda néu trén trong d6 X 1a CNvaL, R', R% R, n,

Y vaR*1a nhu duoc xac dinh & trén, tirc 1a co cau tric sau:
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R1
CR2R3 —L—S=—=N
=
Y T+
o

va cho né tham gia vao phan tng thiy phan axit. Vi du khong giéi han vé céc axit
c6 thé duoc st dung trong phan tmg nay bao gdm axit sulfuric, axit clohydric, axit
phosphoric, axit trifloaxetic, va axit nitric.

Theo mot phuong an, phan ing thiy phan axit dugc thuc hién & nhiét do
nam trong khoang tir 50°C dén 90°C va & 4p suat mdi trudng, nhung viée sir dung
cac nhiét do va ép sut cao hon hodc thép hon, néu mudn, vin dugc xem xét.

Vi du khong gi6i han vé cac dung moi c6 thé duoc sir dung trong phan tng
thity phén axit bao gdm céc dung méi phan cuc nhu diclometan, tetrahydrofuran,

etyl axetat, axeton, dimetylformamit, axetonitril, va dimetyl sulfoxit.

Vi du thire hién sing ché

Céc vi du duéi day chi nhim muc dich minh hoa va khong dugc dua ra nhim
gi6i han sang ché da boc 10 trong ban mé ta nay & cac phuong 4n da néu trong cac vi
du nay.

Céc chét ban dau, chit phan (mg va dung méi thu dugc tir cc ngudn thuong
mai dugc st dung ma khong can tinh ché thém. Cac phén tir dugc dua ra & dang cac
tén goi da biét cua ching, dugc goi tén theo chuong trinh goi tén trong ISIS Draw,
ChemDraw hodc ACD Name Pro. Néu cac chuong trinh nay khong thé goi tén dugc
phan tir, thi phan tir dugc goi tén bang cach st dung quy téc goi tén thong thudng.

Vi du 1: Diéu ché [metyl(oxido){1-[1-oxido-6-(triflometyl)pyridin-3-yl]etyl}-A°-s-
ulfanyliden]xyanamit (1):
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Trifloaxetic anhydrit (TFAA) duoc bd sung timg giot vao hdn hop chira
{1-[6-(triflomety])pyridin-3-yl]etyl } (metyl)oxido- A*-sulfanylidenexyanamit (2)
va ure hydro peroxit trong 10 mL axetonitril, trong diéu kién Np, & nhiét d6 trong
phong. {1-[6-(triflometyl)pyridin-3-yl]etyl} (metyl)oxido- A*-

sulfanylidenexyanamit (2) thudng duoc biét 1a sulfoxaflor va ¢ ciu tric sau:

Vi
N
F = / o
N
F I
F Q).

Quan sat thiy hdn hop phan imgnay téa nhiét & khoang 8°C va hén hop tré
nén dong nhat khi TFAA dugc bd sung vao. Sau khi khudy & nhiét d6 trong phong
trong 60 phut, viéc phén tich sic ky ban méng (thin layer chromatography - TLC)
thuc hién véi ty 1 1:1 bao gdm hexan trén axeton chi ra ring ty 16 ctia hop chét
(1) trén hop chét (2) khoang 2:1. Sau 2 gid, phan tich sic ky ban mong trong cic
diéu kién d3 néu trén chi ra réng chi con lai mét luong rit nho hop chét (2). Sau
khi khudy & nhiét d6 trong phong trong 3 gid, xut hién phan két tia mau tring va
hdn hop phin tmg dugc loc qua phéu thiy tinh trung gian, rira bing CH3CN
(axetonitril). Tiép dd, dich loc thu dugce dugce cd trong chan khong. Chét rin sau
khi ¢o trong chan khéng duoc cho vao 30 mL THF, va dugc rira bang hai 14n thé
tich dung dich natri thiosulfat bdo hoa, mdi 14n 10 mL va mét 14n thé tich 10 mL
dung dich NaCl bdo hoa. Pha hitu co thu dugc duge lam khd bing
NapS04/MgS04, duge loc va duge cb trong chan khéng dé tao ra 0,82 g sap mau
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vang nhat. Chét tho duoc hoa tan trong axeton va dugce sic ky bang sic ky nhanh
nh sir dung hé théng sic ky nhanh Teledyne-Isco CombiFlash Companion®
(Isco, Inc., Lincoln, Nebraska) c6 gan cot RediSep silicagel 40 g (Isco, Inc.). Phép
sic ky duge thuc hién véi tdc do dong 40 mL/phut, phat hién & 254 nm (kiém tra
& 280 nm), va hexan va axeton dugc sir dung 1am céc dung méi. Gradien tuyén
tinh dugc st dung bit diu & 75% hexan/25% axeton trong hai phit va dich
chuyén thanh 100% axeton trong thdi gian 14 phut va tiép do, tiép d6 dugce duy tri
& 100% axeton trong 8 phut. Qua trinh phén 14p san phim chinh thu duoc 0,178 g
(hiéu suét 34%) hop chit (1) & dang chét rin mau nau nhat. "H NMR (DMSO-ds)
d 8,58 (s, 1H), 8,03 (d, 1H, J = 8,4), 7,61 (d, 1H, J = 8,4), 5,22 (q, IH, J=7,2),
3,38/3,46 (two singlets, 3H), 1,80 (d, 3H, J= 7,2). MS: (ES") 294 (M+H); (ES")
292 (M-H).

Vi du 2: Pidu ché [metyl(oxido){[1-oxido-6-(triflometyl)pyridin-3-ylJmetyl}-A’-s-
ulfanyliden]xyanamit (3):

Binh day tron, 3 ¢b dung tich 50 mL c6 gin thanh khuy tir va nhiét ké
duoc nap [(6-triflometylpyridin-3-yl)metyl](metyl)oxido-*-
sulfanylidenexyanamit (4), CHpCly va ure hydro peroxit. [(6-triflometylpyridin-

3-yl)metyl](metyl)oxido-A*-sulfanylidenexyanamit (4) c¢6 cdu trac sau:

-10-
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Hoén hop thu duge duge 1am lanh trong bé nude da & nhiét dd dudi 5°C va cho
tirng giot phan tng véi trifloaxetic anhydrit (TFAA). Quan sat thdy hdn hop phan
ng dugc tda nhiét & khoang 8°C khi TFAA dugc bd sung vao. Sau d6 hdn hop
nay dugc giit trong 60 phiit & nhiét ¢ 0-5°C, tién hanh phan tich sic ky ban mong
(TLC) véi ty 18 1:1 bao gdbm hexan trén axeton nhén thiy ring c6 mat hop chit (4)
1a cht yéu. Hbn hop phan tmg dugc 1am 4m tir tir dén nhiét do trong phong. Sau
khi khudy & nhiét do trong phong, tién hanh lai phan tich séc ky ban moéng va
nhan thiy rang c6 mat hop chét (4) 1a cha yéu. Hon hop phan tmg dugc cho phéan
tng v6i 3 mL CH3CN (axetonitril) khan dé hoa tan chit khong tan c6 mat trong
hdn hgp phén tmg. Sau khoang 3 gid, tién hanh lai phan tich sic ky ban mong va
nhan thiy hdn hop chira véi ty 16 khoang 3:1 g6m hop chét (4) trén hop chét (3)
can phan tng dé tao ra mot vai san pham véi lugng rat nhé. Sau khi khudy & nhiét
do trong phong trong 3 ngay, tiép tuc phan tich sic ky ban mong dé chimg t6 ring
hop chat 4 khong con trong hdn hop phan tng. Ngoai ra, su xuit hién cia hop
chat (3) véi lugng rit nho va chét phan cwe manh véi luong 16n ching to d6 1a N-
oxit-ure. Hon hop phan tmg dwgc loc qua phéu thiy tinh trung binh, ria bang
CHCly (diclometan). Dich loc thu dugc dugc c6 trong chin khong, dugc pha
lodng bang 30 mL THF va dugc rira hai 14n thé tich dung dich natri thiosulfat bdo
hoa, mdi 1dn 10 mL. Pha hiru co thu dugc dugc 1am kho bing NaySOy, dugc loc
va duge cb trong chin khéng dé tao ra 1,33 g ddu mau vang. Chit thd duoc hoa
tan trong axeton va dugc sic ky bang sic ky nhanh str dung hé théng séc ky nhanh
Teledyne-Isco CombiFlash Companion® (Isco, Inc., Lincoln, Nebraska) c6 gin
cot RediSep silicagel 40 g (Isco, Inc.). Phép sic ky dugc thuc hién véi tée do
dong 40 mL/phut, phat hién & 280 nm (kiém tra & 254 nm), va hexan va axeton
dugc st dung lam cac dung moi. Gradien tuyén tinh dugc str dung bit ddu & 75%
hexan/25% axeton trong hai phut va dich chuyén thanh 100% axeton trong thoi
gian 14 phit va tiép d6, dugc duy tri & 100% axeton trong 8 phut. Qu4 trinh phén
1ap hop chét (3) tao ra 75 mg (hiéu sudt 14%) chét rén mau ndu nhat c6 céc dic
tinh sau: diém néng chay: 201-203°C; '"H NMR (DMSO-d;) d 8,48 (s, 1H), 8,00
(d, 1H, J = 8,1), 7,52 (d, 1H, J = 8,1), 4,63 (s, 2H), 3,02 (s, 3H); MS (ES") 278
(M-H).

-11-
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Vi du 3: Didu ché 1-[metyl(oxido){1-[1-oxido-6-(triflometyl)pyridin-3 -ylJetyl}-AS-
sulfanyliden]ure (5):

Hdn hop chira hop chat (1) (qué trinh didu ché ching dugc mé ta trong Vi
du 1 néu trén) trong 5 mL axetonitril dugc cho phan Gng vdi hai giot axit sulfuric
dam dic. Sau khi khudy & nhiét d trong phong trong khoang 30 phit, tién hanh
phan tich sic ky ban méng (TLC) véi ty 1& 1:1 gdm hexan trén axeton chi ra ring
chi ¢6 hop chét (1) c6 mit trong phan da pha loing bing dung dich chira CH>ClIp
va MeOH véi ty 1¢ 1:1. Tiép d6, hai giot axit sulfuric ddm dic dugc bd sung tiép
vao hén hgp phan tng. Sau khoang 3 gid, phén tich sic ky ban méng chi ra ring
van chi c6 mit hop chat (1). LC-MS chi ra mét lugng rét nho, khoing 7%, san
phim véi lugng chinh x4c ctia hop chét (5), nhung van c6 khoang 85% hop chit
(1). Tiép d6, hdn hop phan tmg dugce cho phan tng véi 0,5 mL H>O va ba giot
axit sulfuric d&m déc. Sau khi khudy & nhiét d trong phong trong khoang 21 gid,
phan tich HPLC khéng nhén thdy c6 su thay ddi trong hdn hop phan tmg. Hon
hop phan tmg, bi duc & giai doan ndy, dugc xir Iy bang hai giot axit sulfuric ddm
dic, dugc lam 4m béng sung tao nhiét, va dé thu duoc déng nhét. Tiép d6, hdn
hop dugc lam lanh téi nhiét ¢ trong phong. Tiép tuc phan tich HPLC va nhén
thdy van chi c6 mat chi yéu hop chit (1). Tiép d6, hdn hop phan @ng dugc lam
4m bang man phu tao nhiét. Sau khi khudy & 70°C trong 4 gid, phén tich HPLC
chimg t6 ring tit ca hop chit (1) dugc phan tng hét va c6 mit mot san phim
chinh, phan cuc manh. LC-MS chi ra rang san phdm chinh c¢6 khéi lugng chinh
xac d6i véi hop chét (5). Tiép d6, hdn hop phan tmg duoc cd dusi dong Np, va
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dau dugc cho vao CH3CN 4m va thdi nhidu 14n cho dén khé. Cin diu mau vang
sam dugc hoa tan trong isopropanol néng va dung dich duge cho vao ti lanh.

Tinh thé hodc chét rin khong tao ra sau 3 ngay dé trong tu lanh. Tiép do,
dung mdi dugc loai bd bing dong Ny va phin cin dugc hoa tan trong
CH,Cly kém theo lugng metanol rat nhé. Tiép d6, phin cin dugc sic ky bing sic
ky nhanh nhd st dung hé théng sic ky nhanh Teledyne-Isco CombiFlash
Companion® (Isco, Inc., Lincoln, Nebraska) c6 gin cot RediSep silicagel 12 g
(Isco, Inc.). Phép séc ky dugc thuc hién véi tée do dong 30 mL/phut, phat hién &
254 nm, va diclometan va diclometan v6i 10% metanol dugc st dung lam céac
dung moi. Gradien theo ting budc nhu sau duge st dung: 100% diclometan
trong 2 phut; 80% di0101netan/20% diclometan/10% metanol trong 2 phut; 60%
diclometan/40% diclometan/10% metanol trong 2 phut; 40% diclometan/60%
diclometan/10% metanol trong 2 phut; 20% diclometan/80% diclometan/10%
metanol trong 2 phit; va 100% diclometan/10% metanol trong 4 phuat. Cac phan
doan chira san phém chinh dugc gom lai va dugce o trong chan khong dé tao ra 94
mg bot mau ndu. 'H NMR (300 MHz, DMSO-d6) & 8,53 (dd, J=4,1, 1,4 Hz, 1H),
7,97 (dd, J= 8.4, 5,5 Hz, 1H), 7,61 (dd, J=8.5, 4,3 Hz, 1H), 6,36 (s, 1H), 6,11 (s,
1H), 4,99 (dq, J= 13,9, 7,0 Hz, 1H), 3,22 — 3,08 (m, 3H), 1,73-1,67 (m, 3H). ESI
MS (m/z) 312 [M+H]+.

Céc vi du 4-7

Cac hop chét (10), (11), (12) va (13) & cac Vi du 4-7 tuong tng, dugc thé
hién trong Bang I duéi ddy. Cac hop chét (6), (7), (8) va (9) (ciing dugc thé hién
trong Bang I dudi ddy) dugc oxy héa bang cach st dung quy trinh twong tu nhu
quy trinh da néu trén & Vi du 1 va 2 d thu duoc cac hop chit (10), (11), (12) va
(13) twong Gng.
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Béang I

Hop chét ban dau

Hop chit da duoc oxy hoa

Cl N

Cl N*
| (10)
L

Tim thdy: "H NMR (400 MHz, DMSO-
d6, hdén hop chira cic chit dong phén
khong d6i quang) 8,63-8,61 (m, 1H),
7,93-7,90 (m, 1H), 7,53-7,41 (m, 1H),
5,37-5,32 (m, 1H), 3,66 (s, 1,28H), 3,63 |
(s, 1,74H), 1,82-1,79 (m, 3H). ESI MS
(m/z) 280 [M+H]+, 278 [M-H]-.

\

Cl N

cl N*
(11)
&

Tim thdy: '"H NMR (400 MHz, DMSO-
d6, hon hop chtta cac chit dong phan
khong déi quang) & 8,59 (d, J = 1,9 Hz,
1H), 7,90 (d, T = 8,5 Hz, 1H), 7,48 (dt, J
= 8,6, 1,9 Hz, 1H), 5,16 (q, J = 7,1 Hz,
1H), 3,46 (s, 1,1H), 3,44 (s, 1,9H), 1,80
(d, J = 7,1 Hz, 3H). ESI MS (m/%)261
[M+H]+, 258 [M-H]-.
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NN 0

/\ S 7
I / \N—N } / \N—N+
Z = o

N Cl N*
® | (12)
&

Tim thdy: '"H NMR (400 MHz, DMSO-
d6) & 8,54 (d, J = 1,8 Hz, 1H), 7,91 (d, J
= 8,5 Hz, 1H), 7,41 (dd, J = 8,5, 1,8 Hz,
1H), 5,23 (d, J = 2,4 Hz, 2H), 3,62 (s,
3H). ESIMS (m/z) 268 [M+H]", 264 [M-

Tim thdy: '"H NMR (400 MHz, DMSO-

d6, hdn hop chtra cic chét ddng phan
khong d6i quang) 8,63-8,61 (m, 1H),
8,08-8,05 (m, 1H), 7,68-7,63 (m, 1H),
5,43-5,39(m, 1H), 3,71 (s, 1,4H), 3,67 (s,
1,6H), 1,99-1,82 (m, 3H). ESI MS (m/z)
314 [M+H]", 312 [M-HJ.

Cac vi du 8-9

Cac hop chét (14) va (15) ciia cac Vi du 8-9 twong tmg, duoc thé hién trong
Bang II duéi ddy. Céac hop chit (3) va (11) (cling dugc thé hién trong Bang 11
duéi ddy) duogc thily phan bang axit bang cach st dung quy trinh tuong tu nhu
quy trinh d3 néu trén & Vi du 3 dé thu duoc céc hop chét (14) va (15) tuong tng.
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Bang II

Hop chit ban diu

Hop chat d3 duogc thily phan bing axit
//O
S
A
F
N+
= | o N

(14)

Tim thiy: "H NMR (300 MHz, DMSO-
d6) 5 8,48 (d, J= 1,3 Hz, 1H), 8,00 (d,
J=8,3 Hz, 1H), 7,54 (dd, J= 8,2, 1,4
Hz, 1H), 6,40 (s, 1H), 6,18 (s, 1H),

4,93 (s, 2H), 3,14 (s, 3H). ESI MS
(m/z) 298 [M+H]+.
O (0]
(@)
N S// N S//
| /S Se—= | VA"
= =
Cl N* Cl N*
| (11) | (15)
(o (o)

Tim thdy: "H NMR (400 MHz, DMSO-
d6, hdn hop chira cac chit déng phén
khong dbi quang) 8,56-8,55 (m, 1H),
7,87-7,83 (m ,1H), 7,50-7,46 (m, 1H),
6,37 (bs, 1H), 6,08 (bs, 1H), 4,96-4,87
(m, 1H), 3,16 (s, 1,4H), 3,15 (s,
1,6H)1,71-1,68 (m, 3H). ESIMS (m/2)
278 [M+H]".

Maic du sang ché dugc minh hoa va mo ta chi ti€t trong phan mo ta néu

trén, song chiing dugc xem 1 nhim muc dich minh hoa va khong bi gidi han theo
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cach thong thudng, cin hiu ring mét sé phuong 4n nhit dinh dugce dua ra va
dugc mé ta va toan bd cac bién dbi va cai bién van thude pham vi cuia sang ché
can dugc bao ho. Can hiéu rang viéc st dung cac tir nhu t6t hon, t&t hon 13, tbt
hon néu, duge wu tién hoic tét hon nita ding trong phan mé ta néu trén nhim chi
ra rang ddu hiéu cin mb ta c6 thé 1a mong mudn hon, mic di né ¢6 thé khoéng cén
thiét va cac phuong 4n khong bao gdm ching c6 thé duwoc bao ham trong pham vi
cta sang ché, pham vi niy cin dugc x4c dinh boi phin yéu cu bao hd kém theo
dudi ddy. Khi doc phan yéu cdu bao hd, goi ¥ rang khi cac tir nhu “mot” “it nhit
mdt,” hodc “it nhit mot phén” dugc st dung trong d6 l1a khong nham han ché
diém yéu cu bao hd chi & mot muc néu khong c6 chi dan cu thé theo nghia dbi

1ap trong diém yéu ciu bao ho d6. Khi thut ngir “it nhat mot phin” va/hodc “mot

N
A

phan” dugc st dung trong muc d6 thi c6 thé bao gdm mét phdn muc va/hoidc toan

b6 muc néu khong c6 chi dén cu thé theo nghia ddi 1ap.
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YEU CAUBAO HO

1. Quy trinh tao ra hop chét sulfoximin da dugc oxy héa & N c6 cong thirc (I):

@

AN ™\
| o X
=
¢

trong do:

X 1a NO,, CN, COOR"hogc CONHy;

R'1a (C;-Cy) alkyl;

R*vaR? doc lap 1a hydro, metyl, etyl, flo, clo hodc brom;

nlasd nguyén tir 0 dén 3;

Y 1a (C;-Cy) haloalkyl, F, Cl, Br, hodc I; va

R*1a (C,-C;) alkyl;

trong d6 quy trinh ndy bao gdm budc oxy hoa hop chét c6 cong thuc (I1):

an
Rr!

(CR*RY),—S=N -
N TN
| 0 X

Z
Y N

trong do X, R, R, R’ ,n, Y va R* 1a nhu dugc x4c dinh & trén va budc oxy hoa
nay bao gdm viéc xir Iy hop chét co cong thirc (II) bang ure hydro peroxit va
trifloaxetic anhydrit.

2. Quy trinh theo diém 1, trong d6 X 1a NO,, CN hodc CONH,.

3. Quy trinh theo diém 1, trong d6 Y 14 CF; hodc Cl.

4. Quy trinh theo diém 1, trong d6 R*va R® doc 14p 12 hydro, metyl hodc etyl.

5. Quy trinh theo diém 1, trong d6 X, R%, R?, n, Y va R*1a nhu duge xé4c dinh &
trén, R' 1a CHs, n=1-3, hop chét c6 cong thic (I) ¢6 cAu tric:
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(CR*R?),—S=N

X I\
| L
_
T
o

va hop chét ¢6 cong thire (I1) ¢6 cAu tric:

(CRR3),—S—N
AN I \3(
l O o
Z

Y N
6. Quy trinh theo diém 5, trong d6 X 1a NO,, CN hoic CONH,, Y 1a (Ci-Cy)
haloalkyl, va R*va R® doc 1apla hydro, metyl, etyl, flo, clo hodc brom.

7. Quy trinh theo diém 6, trong d6 X 1a NO,, CN hoic CONH,, Y 1a CF3, vaR?*va
R’ doc 13p 1a hydro, metyl hoic etyl.

8. Quy trinh tao ra hop chét sulfoximin da dugc oxy héa & N c6 cong thac (I):
D

trong do:

X 12 NO,, CN, COOR' hoic CONHy;

Y 14 (C4-Cy) haloalkyl, F, Cl, Br, hodc I; va

R'1a (C;-Cy) alkyl;

trong d6 quy trinh ny bao gdm buéc oxy hoa hop chit co cong thue (II):
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{n

\ N
| ZA
P O N
Y N |
X

trong d6 X, Y va R'1a nhu dugc xdc dinh & trén va budce oxy héa ndy bao gdm
viée xtt Iy hop chét ¢ cong thire (I1) bang ure hydro peroxit va trifloaxetic
anhydrit.

9. Quy trinh theo diém 1, trong d6 budc oxy hda duge thuc hién trong dung moi

phan cuc.
10. Quy trinh theo diém 9, trong d6 trong d6 dung mdi phén cyc duoc chon tir

nhom bao gém diclometan, tetrahydrofuran, etyl axetat, axeton, dimetylformamit,

axetonitril, va dimetyl sulfoxit.
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