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(54) PHUONG PHAP SAN XUAT HQP CHAT SULFILIMIN

(57) Sang ché dé cap dén phuong phap san xuat hop chat sulfilimin, nhu N-xyano- -S-metyl-
S-[1-(6-triflometyl-3-pyridinyl)etyl]sulfilimin hodc hop chat sulfilimin dugc thé khac.
Phuong phéap nay bao gdm budc két hop hop chat sulfua, Xyanamit, hop chat hypoclorit, va
bazo, va budc oxy hod hop chét sulfua ndy dé tao ra hop chat sulfilimin. Hop chét sulfua
co thé bao gom hop chat 2-triflometyl-5-(1-thé)alkyl-thiopyridin. Bazo c6 thé bao gom
natri hydroxit. Chat dém, nhu chat dém phosphat, c6 thé, tuy ¥, duoc st dung trong phan
ung.
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Linh vire k§ thuat dwoc dé cip
Séang ché dé cap dén phuong phép san xuét hop chét sulfilimin, nhu phuong
phép san xuit hop chét sulfilimin tir hop chét sulfua.

Tinh trang k§ thuit ciia sang ché

'Céc hop chét sulfilimin dugc thé 1 cac hop chét trung gian hitu ich dé didu
ché hop chit sulfoximin ¢6 hoat tinh trir sdu. Cac hop chét sulfilimin dugc thé bang
xyano duoc diéu ché bang cach cho hop chét sulfua twong tmg phan ung vdi
Xyanamit v6i su ¢ mét cua iodobenzen diaxetat. Tuy nhién, iodobenzen diaxetat 1a
hop chét dit tién va 1am phat sinh vAn d& loai bo chét thai.

Céc hop chit duge thé sulfilimin ciing dugc didu ché biang cach ding
hypoclorit thay cho iodobenzen diaxetat. Hop chét sulfua trong Gmg dugc cho phan
ing v6i Xyanamit v6i sy ¢6 mit ciia hypoclorit. Tuy nhién, khi d6 hop chét sulfoxit
twong Umg cling dugc tao ra dudi dang mot trong cic san phim phu cia phan ung.
Hiéu suét tao thanh hop chit sulfilimin dugc thé bj anh huéng boi lugng san phim
phu ndy. Vi du, 5-[1-(metylthio)etyl]-2-triflometylpyridin (hop chit sulfua) duoc
oxy hoda thanh N—Xyano-S-metyl-S-[1-(6-triﬂometyl-3-pyridinyi)etyl]sulﬁlimin (hop
chat sulfilimin) véi sy ¢6 mit cua natri hypoclorit va xyanamit. San pham phu cia
phan tmg oxy hoa nay 1a 5-[1-(metylsulfinyl)etyl]-2-triflometylpyridin (hop chét
sulfoxit), co thé duogc tao ra & mtrc 10% trd 1€n. Vi vdy, mong mudn ¢ dugc quy |
trinh san xuit hop chat sulfilimin vé6i hiéu suét cao hon, nhu bang cach lam giam

lugng hop cht sulfoxit tao ra.

Bin chit k§ thuit ciia sing ché

Theo mot phuong 4n, séng ché dé cip dén phuong phap san xuit hop chét
sulfilimin bao gdm bué6c két hop hop chét sulfua, xyanamit, hop chit hypoclorit, va
bazo. Hop chit sulfua nay dugc oxy héa dé tao ra hop chat sulfilimin.
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Theo phuong 4n khac, sang ché dé cip dén phuong phap san xuét hop chét
sulfilimin bao gém buéc két hop hop chit 5-[1-(alkylthio)alkyl]-2-
triflometylpyridin, xyanamit, hop chit hypoclorit, va bazo dé tao ra hop chét
sulfilimin.

Theo phuong 4n khac tiép theo, sang ché d& cap dén phuong phap san xuit
N-xyano-S-metyl-S-[1-(6-triflometyl-3-pyridinyl)etyl]sulfilimin bao gém buéc tao
ra dong nguyén liéu cdp chua 5-[1-(metylthio)etyl]-2-triflometylpyridin va cac tap
chat axit. Sau do, dung dich nuéc xyanamit, dung dich nuéc natri hypoclorit, dung
dich nuGce natri hydroxit, va axetonitril dugc cho két hop vé6i dong nguyén liéu cap.
Cubi cung, pha hitu co choa N-xyano-S-metyl-S-[1-(6-triflometyl-3-
pyridinyl)etyl]sulfilimin dugc tich ra khéi pha nuée.

MB0 ta chi tiét sang ché

Dudi ddy, phuong phép san xuat hop chét sulfilimin tir hop chét sulfua duogc
md t&. Phuong phap ndy nhim lam ting hiéu suit cta hop chét sulfilimin va 1am
gidm luong san phidm phu tao ra tir phan tmg. Hop chét sulfilimin duge tong hop
bang cach két hop hop chit sulfua, xyanamit, hop chét hypoclorit, bazo, va, tuy y,
chat dém. Hop chit sulfua c6 thé dugce cung cAp trong dong nguyén lidu cip sulfua
ma duge tao ra bang phan tng trude d6 trong quy trinh tong thé san xuét h(jp chat
sulfilimin. Vi du, dong nguyén liéu cip sulfua c6 thé 1a dong nguyén lidu cp tir
phan tng tao hop chét sulfua di tir hop chit enamin dugc thé. Tuy nhién, dong
nguyén liéu cép sulfua c6 thé duoc tao ra tir céc phan tng khac. Dong nguyén liéu
cap sulfua c6 thé duge st dung mot cach truc tiép tir phan Gng trude do, hodc co thé
dugc cho trai qua quy trinh trao ddi dung méi thong thuong, quy trinh cd dic dung
mdi thong thudng, hodc cac k¥ thuat tinh ché théng thuong trude khi sir dung trong
phan {mg tao hop chat sulfilimin. Hop chit sulfua trong dong nguyén liéu cép sulfua
c6 thé c6 do tinh khiét it nhit 90%. Dong nguyén liéu cép sulfua ciing c6 thé chira
cé4c tap chat axit, nhu cc san phidm phu tir phan Ging trude d6. Céc tap chét axit cling

c6 th€ c6 mit trong Xyanamit.
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Dung dich xyanamit va hop chit sulfua c6 thé dugc két hop trong dung méi
hitu co, bazo va chit dém, néu c6, dugc bd sung vao do, tiép d6 1a bd sung hgp chét
hypoclorit. Lwong nhé dung dich nudc natri bisulfit ¢6 thé duge bd sung vao hdn
hop nay dé phan tmg véi hop chit hypoclorit du bét ky Su c¢6 mit ctia hop chit
hypoclorit du c¢6 thé duge x4c dinh bang cach kiém tra bang gidy iodua tinh bot.
Sau khi c4c chit phan tng dugc phan tmg trong mot khoang thoi gian du, pha nuéc
c6 thé dugc tach ra khéi pha hiru co chira hop chat sulfilimin. Pha hitu co chira hop
chét sulfilimin c6 thé dugc s dung mdt cach truc tiép & budc oxy hda sau d6 dé tao
ra hop chit sulfoximin c¢6 hoat tinh trir sdu bang k§ thuét thong thuong hodc hop
chit sulfilimin c6 thé duoc tach ra va duoc tinh ché bang k¥ thuat thong thuong, ma
khong duge md ta mét cach chi tiét trong ban mé ta nay.

Nhu dugce st dung trong ban mo ta nay, cac thuat ngtr “alkyl,” “alkenyl,” va
“alkynyl,” cling nhu céc thudt nglt nhu “alkoxy,” “axyl,” “alkylthio,” “arylalkyl,”
“heteroarylalkyl,” va “alkylsulfonyl,” bao gdm cic gbc mach thing, mach nhénh,
hoic mach vong gdc trong pham vi ctia chiing. Do vay, thuit ngit “alkyl” c6 thé bao
gdm, nhung khéng chi gidi han &, metyl, etyl, 1-metyletyl, propyl, 1,1-dimetyletyl,
hoic xyclopropyl. Trir khi ¢6 quy dinh cu thé, mdi gbc nay c6 thé khong duoc thé
hoic dugc thé bang mét hodc nhiu phan tir thé bao gdm, nhung khéng chi gi6i han
&, halogen, hydroxy, alkoxy, alkylthio, C;-Cg4 axyl, formyl, xyano, aryloxy, hoac
nhém aryl, v6i didu kién cdc phan tir thé 1a twong thich vé mat khong gian va cac
quy tic vé lién két hod hoc va niang luong bién dang duoc théa man. Céc thuat ngi
“haloalkyl” va “haloalkenyl” bao gdm céc nhom alkyl va alkenyl dugc thé bang tir
mot dén sd nguyén tir halogen nhiéu nhét c6 thé, tit ca cac hop chét chira halogen
duogc bao gém. Céc thuit ngit “halogen” hodc “halo” bao gém flo, clo, brom, iot,
hozic hdn hop ciia chimg. Theo modt phuong 4n, halogen 1a flo. Cac thuat ngir
“alkenyl” va “alkynyl” dugc du dinh dé bao gdbm mét hozc nhiéu lién két khong bao
hoa.

Thuat ngit “aryl” dimg dé chi nhém phenyl, indanyl, hoic naphtyl. Thuét
ngit “heteroaryl” ding dé chi vong thom c¢6 5 hodc 6 canh chira mot hodc nhiéu

nguyén tir khéc loai, nhu nito, oxy, hodc luu huynh. Cac vong di thom nay c6 thé
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dugc ngung tu b?mg cach str dung hé nhan thom khéc. Nhém aryl hodc heteroaryl ¢6
thé khong dugc thé, hodc dugc thé béng mét hodc nhiéu ph?m tir thé duoge chon tir
halogen, hydroxy, nitro, xyano, aryloxy, formyl, C;-Cs alkyl, C,-C¢ alkenyl, C,-Cg
alkynyl, C;-Cy alkoxy, C;-Cs alkyl dugc halogen hod, C;-Cg alkoxy dugc halogen
hoa, C;-C¢ axyl, C;-Cg alkylthio, C;-Cq alkylsulfinyl, C;-Cg alkylsulfonyl, aryl, C;-
Cs OC(O)alkyl, C;-C¢ NHC(O)alkyl, C(O)OH, C;-C4C(0)Oalkyl, C(O)NH,, C;-
CsC(O)NHalkyl, hogc C;-Cs C(O)N(alkyl),, v6i diéu kién cac phan tir thé nay la
tuong thich vé& miat khong gian va cic quy tic vé lién két hoa hoc va nang luong bién
dang dugc thoa man.

Hop chat sulfilimin duoc tao ra bang phan tng oxy hoa c6 thé dugc thé hop
chit sulfilimin, nhu mot trong sd cac hop chit di duoc mé ta trong Patent My s6
7,868,027, ndi dung clia patent nay duoc dua vao ddy bang cach vién dan. Vi dy,

hop chat sulfilimin ¢6 thé c6 cau truc hod hoc sau:

Ry
Het L R,
\f\I/}/ g
]
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en

trong d6 “Het” 12 nhom heteroaryl va duoc chon tir mét trong s cc ciu triic

hoa hoc sau:
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X 1a halogen, C;-C, alkyl, C;-C,4 haloalkyl, C,-C, alkenyl, C,-C4 alkynyl, C,-
C4 haloalkenyl, C;-C, alkoxy, C;-C4 haloalkoxy, CN, NO,, SO,R¢ trong d6 m 1a sb
nguyéen nam trong khoang tir 0 dén 2, COORy, hoac CONR4Rs;

Y la hydro, halogen, C;-C, alkyl, C;-C,4 haloalkyl, C,-C, alkenyl, C,-C,
alkynyl, C,-C4 haloalkenyl, C;-C4 alkoxy, C;-C4 haloalkoxy, CN, NO,, SOR; trong
d6 m 1a sb nguyén nam trong khoang tir 0 dén 2, COOR,, CONRyRs, aryl, hodc
heteroaryl;

n 12 s6 nguyén nim trong khoang tir 0 dén 3;

L 1a lién két don, -CH(CH,),- khi Ry, S, va L cling v6i nhau tao thanh vong
¢6 4, 5 hodc 6 canh, va p 13 s6 nguyén nim trong khoang tir 1 dén 3, -

CH(CH,0CH,)- khi Ry, S, va L cung v6i nhau tao thanh vong c6 6 canh, hodc —
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CH- khi L, R,, va nguyén tir cacbon chung ma ching gin vao cing vé6i nhau tao
thanh vong c6 4, 5 hodc 6 canh c6 tdi, nhung khong qua, 1 nguyén tir khac loai;

R; 1a C}-C4 alkyl, Ci-Cy4 haloalkyl, Cs5-C¢ alkenyl, C3-Cg4 alkynyl, Cs-Cg
haloalkenyl, arylalkyl, heteroarylalkyl, hodc —CH,- trong truong hop khi Ry, S, vaL
cung v6i1 nhau tao thanh vong cé 4, 5 hodc 6 canh;

R, va R; doc 14p 1a hydro, halogen, C,-C, alkyl, C;-C,4 haloalkyl, C,-C,
alkenyl, C,-C4 alkynyl, C,-C4 haloalkenyl, C;-C,4 alkoxy, C;-C, haloalkoxy, CN,
SORR¢ trong d6 m 1 s6 nguyén nam trong khoang tir 0 dén 2, COOR,, CONR,Rs,
arylalkyl, heteroarylalkyl, hodc R, va R; va nguyén tir cacbon chung ma chiing gin
vao tao thanh vong c6 3-6 canh;

R4 va Rs doc 1ap 1a hydro, Ci-Cy alkyl, C;-C,4 haloalkyl, C3-Cq alkenyl, C5-Cg
alkynyl, C3-C6-haloalkenyl, aryl, heteroaryl, arylalkyl, hodc heteroarylalkyl; va

Rs 1a C;-C4 alkyl, Ci-C4 haloalkyl, Cs5-Cg alkenyl, Cs-Cy alkynyl, Cs-Cg
haloalkenyl, arylalkyl, hodc heteroarylalkyl.

Theo mot phwong 4n, hop chét sulfilimin & N-xyano-S-metyl-S-[1-(6-
triflometyl-3-pyridinyl)etyl]sulfilimin.

Hop chét sulfilimin c¢6 thé dugc tao ra bang cach cho hop chit sulfua twong
ting phan tmg véi hop chat hypoclorit, xyanamit, bazo, va chit dém, néu co. Hop

chat sulfua c6 thé c6 cau triic hoa hoc sau:

R
Het L R
s
) S
n
R3

trong d6 Het, Ry, Ry, R3, va L 1a nhu duogc xac dinh trén diy, va n 1a s6
nguyén nam trong khoang tir 0 &n 3. Theo mot phuong 4n, hop chét sulfua 13 hop
chét 2-triflometyl-5-(1-thé)alkylthiopyridin c¢6 cu tric hod hoc sau:
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FsC N

trong d6 Ry va Rg doc lap 1a H, C,-C, alkyl, hoac R; hodc Rg cung véi Ry tao
thanh vong bdo hoa c6 tir 4 dén 6 canh hodc R, cung voi Rg tao thanh vong bo hoa
c6 tir 3 dén 6 canh tuy ¥ dugc thé bing nguyén tir O hodc N, va Ry 1a C,-Cy alkyl
hodc Ry cuing véi R; hodc Ry tao thanh vong bio hoa c6 tir 4 dén 6 canh. Theo mdt
phuong 4n, hop chét 2-triflometyl-5-(1-thé)alkylpyridin 13 5-[1-(metylthio)etyl]-2-
triflometylpyridin.

Theo mdt phwong &n, hop chét 2-triflometyl-5-( 1-thé)alkylthiopyridin 1a 5-
[1-(metylthio)etyl]-2-triflometylpyridin va hop chét sulfilimin duoc tao ra tr d6 1a
N-xyano-S-metyl-S-[ 1-(6-triflometyl-3-pyridinyl)etyl]sulfilimin vai 5-[1-
(metylsulfinyl)-etyl]-2-triflometylpyridin potentially dugc tao ra duéi dang san
pham phu sulfoxit cia phan tmg oxy héa nay. Tuy nhién, viéc bd sung bazo va chit
dém, néu co, co thé 1lam giam lugng san phém phu sulfoxit dugc tao ra tir phan tmg.

Hop chét 2-triflometyl-5-(1-thé)alkylpyridin c6 thé dugc oxy héa thanh hop
chit sulfilimin twong tng, sau do hop chéit nay c6 thé dugc oxy hoa dé tao ra hop
chét sulfoximin ¢6 hoat tinh trir sdu. Mac du cc vi du trong ban md ta ndy mo ta
viéc tao ra N-xyano-S-metyl-S-[1-(6-triflometyl-3-pyridinyl)etyl]sulfilimin tir 5-[1-
(metylthio)etyl]-2-triflometylpyridin, nhung phuong phép tuong tr ¢6 thé duge sir
~dung dé tao ra cac hop chit sulfilimin khéc tir cc hop chit sulfua tuong ung cua
ching.

Hop chét 2-triflometyl-5-(1-thé)alkylthiopyridin c¢6 thé dugc oxy héa thanh
hop chét sulfilimin twong tmg bing cch cho 2-triflometyl-5-(1-thé)-alkylthiopyridin
hop chét, Xyanamit, hop chét hypoclorit, bazo, va chét dém, néu c6 phéan Gng véi
nhau. Phan (mg oxy héa nay c6 thé dugc tién hanh trong dung mdi hitu co thich hop
c6 ban chit 1a tro v6i cac didu kién oxy hoa manh ctia phan tng va tao diéu kién

thuan loi cho viéc téch hop chit sulfilimin thu dugc. Vi du, dung mdi hitu co ¢6 thé
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14 hydrocacbon béo, nhur ddu mé ete; hydrocacbon thom dugc halogen hod hoac
hydrocacbon béo duge halogen hod, nhu diclometan, clorofom, 1,2-dicloetan, hoic
diclobenzen; hodc nitril béo hodc thom, nhu axetonitril (ACN) ho#ic benzonitril.
Theo mét phuong 4n, dung moéi hitu co 1a axetonitril. Phan tng oxy hda nay cling
c6 thé duoc tién hanh trong hé dung mdi hai pha chira hon hop ciia dung mdi hitu
co, nhu hydrocacbon dugc halogen hod, va nuée. Phan tng oxy hoa c6 thé duge
tién hanh & nhiét d6 nam trong khoang tir -40°C dén khoang 30°C, nhu nim trong
khoéng tir -10°C dén khoang 10°C, hogc nim trong khoang tir -5°C dén khoang 0°C.
Phuong phdp dugc wu tién 13 bd sung tir tir hop chét hypoclorit vao hdn hop chira
hop chat 2-triflometyl-5-(1-thé)alkylthiopyridin, dung mdi, xyanamit, bazo, va chat
dém, néu c6. Cac chét phén g, khi duoc tron mot cach hoan toan, co thé duogc
khudy trong thoi gian tir khoang 15 phat dén khoang 2 gio, nhu trong thoi gian
khoang 30 phut, dé cung cip du thoi gian dé cho phan Gng oxy héa xay ra.

Hop chit 2-triflometyl-5-(1-thé)alkylthiopyridin, xyanamit, bazo, va chit
dém (néu c6) c6 thé duge két hop theo trinh tur bt ky, v&i dung dich hypoclorit
duogc bd sung tir tir sau cing dé gitip kiém soat nhiét cua phan tng. Vi duy, bazo co
thé dugc b sung vao dong nguyén liéu c4p sulfua chira hop chét 2-triflometyl-5-(1-
thé)alkylthiopyridin, tiép d6 1a bd sung cac chat phan tng con lai, véi hop chét
hypoclorit dugc bd sung sau ciing. Cé thé bd sung véi trinh tu khic nhung can c6
c4c bién phép phong ngira dé ddi pho v6i cac hop chét trung gian khong 6n dinh.
Bazo c6 thé trung hoa céc tap chit axit trong dong nguyén lidu cip sulfua hoic trong
xyanamit, cho phép tao ra hop chit sulfilimin v&i hiéu suét cao hon.

Dong nguyén ligu cap sulfua chita hop chét 2-triflometyl-5-(1-thé)alkyl-
thiopyridin c6 thé dugc cho tiép xtc v6i dung dich bazo, tiép d6 1a bd sung
xyanamit, hgp chét hypoclorit, va chit dém (néu co). Dong nguyén lidu cp sulfua
c6 thé chira hop chat 2-triflometyl-5-(1-thé)alkylthiopyridin va cic tap chat axit, ma
c6 thé bao gém, nhung khong chi giéi han 6, axit axetic, axit clohydric, hodc céc san
phim phu axit khéc tir phan tng trude d6. Dong nguyén liéu cip sulfua c6 thé chia
hop chét 2-triflometyl-5-(1-thé)alkylthiopyridin va cic tap chét axit v6i luong nim

trong khoang tir 1 x 10” mol dén khoang 1 x 10™* mol trong mdi gam. Xyanamit
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dugc dém cho do pH nam trong khoang tir 4 dén 5 dé cai thién do dn dinh luu gitt
ctia n6, do vay xyanamit s& bd sung tinh axit cho hé nay.

Bazo c6 thé 1a bazo thich hop c6 ndng d6 du dé trung hoa cac tap chit axit
trong dong nguyén liéu cép sulfua hodc xyanamit. Bazo ¢ thé dugc bd sung vao
dong nguyén lidu cdp sulfua. Bazo c¢6 thé 14 hydroxit kim loai kiém, cacbonat kim
loai kiém, hodc hén hop cta ching. Vi du, bazo c6 thé 1a lithi hydroxit, natri
hydroxit (NaOH), kali hydroxit, lithi cacbonat, natri cacbonat, kali cacbonat, trinatri
va trikali phosphat, hodc hdn hop ctia ching. Theo mot phuong an, bazo 1 natri
hydroxit. Theo phuong 4n khéc, bazo 1a natri cacbonat. Bazo dugc st dung trong
phan g oxy héa c6 thé 1a chat ran hodc dung dich nudc. Bazo c6 thé duoc két hop
v6i cac chit phan ing bd sung dé trung hoa céc tap chit axit trong dong nguyén liéu
cap sulfua hodc xyanamit. Luong mol bazo phai dép tng dugc hodc phai du so véi
luong mol axit.

Xyanamit duge sir dung trong phan tmg oxy hoéa c6 thé 1a chit ran hodc dung
dich nudc chira tir khoang 40% khéi lugng dén khoang 60% khéi lugng xyanamit.
Theo mdt phuong 4n, xyanamit 14 dung dich chira 50% khdi lwong xyanamit trong
nuée. Theo phuong an cu thé, phan timg oxy héa c6 thé sit dung luong theo hé s ty
lugng clia xyanamit so v&i hop chat 2-triflometyl-5-(1-thé)alkylthiopyridin, hodc tir
khoang 1,0 duong lwong mol dén khoang t6i da 1,6 dwong lvong mol xyanamit so
v6i hop chét 2-triflometyl-5-(1-thé)alkylthiopyridin. P& dam bao sy chuyén héa
hoan toan ctia hop chét 2-triflometyl-5-(1-thé)alkylthiopyridin, c6 thé sir dung luong
du xyanamit (so v6i hop chat 2-triflometyl-5-(1-thé)alkylthiopyridin).

Hop chét hypoclorit dugc su dung trong phén tmg oxy héa c6 thé 1a dung
dich hypoclorit. Hop chét hypoclorit ¢6 thé 1a mudi kim loai ciia axit hypocloro.
Mubi kim loai ¢6 thé 1a mudi kim loai kiém Nhém I hoic mudi kim loai kiém thd
Nhom II cta axit hypocloro, nhu natri hypoclorit hodc canxi hypoclorit. Dung dich
hypoclorit ¢6 thé bao gdm mubi kim loai ciia axit hypocloro va nuéc. Dung dich
hypoclorit c6 thé bao gdm tir khoang 2% khéi lugng dén khoang 20% khéi luong
mubi kim loai ctia axit hypocloro, nhu tir khoang 12,5% khédi lugng dén khoang
17% khéi lugng. Dung dich hypoclorit ¢ thé ¢6 ban trén thi trudng, nhu tir Sigma-

-10-
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~ Aldrich Co. hodc cong ty cung cip héa chét khac. Cac ndng dd clo cao hon trong
dung dich hypoclorit ¢6 thé dath duoc bing cich bd sung clo vao dung dich
hypoclorit dé tao ra dung dich chira dén khoang 20% hop chit hypoclorit. Theo cac
phuong 4n cu thé, lugng theo hé s6 ty luong ctia hop chit hypoclorit c6 thé duge st
dung so v6i hop chét 2-triflometyl-5-(1-thé)alkylthiopyridin hogc tir khoang 1,0 dén
khoang 1,2 dwong lugng mol ciia hop chét hypoclorit ¢6 thé dugc sir dung so véi
hop chat 2-triflometyl-5-(1-thé)alkylthiopyridin. D& dam bao su chuyén héa hoan
toan ciia hop chat 2-triflometyl-5-(1-thé)alkylthiopyridin, lwong du hypoclorit (so
v6i hop chét 2-triflometyl-5-(1-thé)alkylthiopyridin) c6 thé duoc sir dung. Theo mot
phuong 4n, dung dich hypoclorit chtra 13% khdi lugng natri hypoclorit. Theo
phuong 4n khéc, dung dich hypoclorit chira 15% khéi Iugng natri hypoclorit. Theo
phuong 4n tiép theo khac, dung dich hypoclorit chita 17% khéi lwong natri
hypoclorit. |

Chét dém c6 thé 1a chit dém phosphat, nhu natri dihydro phosphat. Chat dém
naycéthéduqcbésungvﬁodbngnguyélhéucépsuHhahoacxyananﬁt Chat dém
nay c6 thé c6 mat v6i lwong nam trong khoang tir 1 %mol dén khoang 5 %mol so
v6i hop chit 2-triflometyl-5-(1-thé)alkylthiopyridin. Sau khi bd sung chit dém,
lrong xac dinh ciia bazo c6 thé duge bd sung vao sao cho tit ca chit dém phosphat
la duéi dang dinatri hydro phosphat hodc tri-natri phosphat.

Sau khi cc chit phan ing dugc phan Gng trong mot khoang thoi gian du, pha
nuée c6 thé duge tach ra khoi pha hitu co, pha nay chtra hop chét sulfilimin twong
ung (N—xyano-S—metyl-S—[1-(6-triﬂomety1—3—pyridinyl)etyl]sulﬁlimin). Pha hiru co
chira hop chét sulfilimin twong Gng c6 thé dugce st dung mot cach truc tiép & budc
phan ting sau d6 dé tao ra hop chit sulfoximin ¢ hoat tinh trir sdu bang k¥ thuét
thong thudng, hodc hop chit sulfilimin ¢ thé duoc tach ra va tinh ché bang céc k§
thuat théng thuong khong duge md ta mot cach chi tiét trong ban mé ta nay. Viée st
dung bazo va chét dém, néu co, trong phan tng oxy hda c6 thé lam giam muc do tao
thanh hop chit 5-[1-(metylsulfinyl)-etyl]-2-triflometylpyridin dudi dang san phim
phu clia phan tng oxy héa, din dén hiéu sudt cia N-xyano-S-metyl-S-[1-(6-
triflometyl-3-pyridinyl)etyl]sulfilimin dugc tang 1én.
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Theo phuong 4n bd sung, d pH ctia hdn hop chtra hop chét 2-triflometyl-5-
(1-thé)alkylthiopyridin, xyanamit, va hop chit hypoclorit c6 thé dugc x4c dinh, va
sau d6 lugng bazo mong mudn duoc bd sung vao dé trung hoa hdn hop nay. Vi du,
bazo véi lugng dii ¢6 thé dugc bd sung vao hdn hop nay dé trung hoa cac tap chit
axit & d6. Hon hop nay c6 thé duoc chuin d bang dung dich bazo dé trung hoa cac
tap chét axit. Bang cach trude tién dinh lwong d6 axit ctia hdn hop, hon hop nay ¢6
thé dugc trung hoa ma khong cin bd sung luong du bazo, bazo ndy c6 thé tao ra
trong phan tng chuyén hoa khong hoan toan cua hop chét 2-triflometyl-5-(1-
thé)alkylthiopyridin.

Theo phuong 4n khéc, lugng du chat dém c6 thé duoc bd sung vao hdn hop
chira hop chit 2-triflometyl-5-(1-thé)alkylthiopyridin va xyanamit, tiép do 1a bd
sung bazo. Bang cach bd sung lugng du bazo, viée trung hoa céc tap chit axit c6 thé
dugc dam bao ma khong can phai do do axit ctia hdn hop.

Céc vi du sau nham muc dich giai thich cac phuong 4n cua sang ché mot

cach chi tiét hon. Cac vi du nay khong nham lam gi6i han pham vi ctia sang ché.

Vi du thire hién sang ché

Vidul

Diéu ché N—xyano—S—metyl-S—[1-(6Qtriﬂometyl—3-pyridinyl)etyl] sulfilimin:

X ly so b 5-[1-(metylthio)etyl]-2-triflometylpyridin

Hop chét sulfua ban dau dugc xir Iy so bd bing bazo dé loai bé cac hop cht
axit. 5-[ 1-metylthio)etyl]-2-triflometylpyridin dugc hoa tan trong hexan va duoc rira
bang dung dich nudc natri hydroxit (NaOH) 1% vd&i thé tich tuong duong. Pha hitu
co thu dugc dugc 1am bay hoi va diu con lai duoc sir dung lam nguyén liéu cho
phan tng sulfilimin. 5-[1-metylthio)etyl]-2-triflometylpyridin sau khi xtt Iy nhur trén,
10,6g (khoang 0,045 mol) dugc trdn voi 39,2g axetonitril va 5,06g (0,059 mol) dung
dich nuéc xyanamit 50% trong binh dung tich 250 ml dugc ldp véi may khudy chay
dién (méy khudy hinh ban nguyét), 15 do nhiét, dém nito, va phéu bd sung. Binh nay
dugc 1am lanh dén -7°C. Dung dich natri hypoclorit 6,14% (68,1g, 0,056 mol) dugc
b sung tir tir vao trong thoi gian 88 phut, trong khi giit nhiét d¢ ¢ -7°C. Sau khoang
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thoi gian 35 phit sau phan tng, cac chét oxy hod du duge dap tit phan tmg biang
natri bisulfit & cho thtr nghiém 4m tinh v&i gidy iodua tinh bot. Hon hop nay dugc
lam 4m t6i nhiét do trong phong va dugc tach ra pha. Tong hiéu suét tinh theo
sulfilimin trong hai pha 13 90,1% va tong hiéu suét tinh tinh theo sulfoxit 1a 10,1%.
Khéng can xit Iy so b 5-[1-metylthio)etyl]-2-triflometylpyridin bing hexan va

bazo, hiéu sut ctia sulfilimin va sulfoxit 1an Iuot 12 85,6% va 13,7%.

Vidu?2

Diéu ché N-xyano-S-metyl-S-[ 1-(6-triflometyl-3-pyridinyl)etyl]sulfilimin: bd
sung natri dihydro phosphat va bazo

Axit (natri dihydro phosphat) dugc bd sung vao hdn hop dé& mo phong tac
dung clia cdc mrc axit thip trong dong nguyén liéu cap sulfua. Xyanamit (1,4 duong
lugng mol so v6i 5-[1-(metylthio)etyl]-2-triflometylpyridin), nuéc, va 2 %mol natri
dihydro phosphat dugc trén dén khi ddng nhét. Sau d6, dong nguyén lidu cp ACN
va sulfua (5-[1-(metylthio)etyl]-2-triflometylpyridin (94% do tinh khiét)) dugc bd
sung vao. Hon hop nay dugc chuyén sang trang thai duc, chimg to rang c6 su két toa
ctia mot sb natri dihydro phosphat. Hon hop ndy dugc 1am lanh dén nhiét d6 phén
mg mong mudn va 1,25 duong lugng mol dung dich natri hypoclorit 13% dugc bd
sung tir tr vao. Céc phan tmg oxy héa bd sung dugé tién hanh, bd sung natri
cacbonat (Na,CO3) hodc NaOH cung véi natri dihydro phosphat. T4t ca cic phan
tng oxy hoa sir dung 1,4 duong lugng mol xyanamit va 1,25 duong lugng mol 13%
natri hypoclorit so v6i 5-[1-(metylthio)etyl]-2-triflometylpyridin. T4t ca cac lan tién
hanh déu cho mtc do chuyén héa ciia 5-[1-(metylthio)etyl]-2-triflometylpyridin
thanh c4c san phdm phan Gng dat 99+%. Cac két qua dugc tém tit trong bang 1.

Béang 1
94 1An Hop chat | Hop chét
tién NaH,PO, Bazo sulfilimin | Sulfoxit
\ (%omol) (% Hiéu (% Hiéu
hanh Z 1
suat) suat)
1 khong khong 92,8 5,91
2 2 khong 87,3 10,29
3 2 NayCOs @mol | g 4 9,87
cho moi mol
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NaH,PO,)

NaOH (2 mol
4 2 cho mbi mol 93,5 5,63
NaH2P04)

Viéc bd sung natri dihydro phosphat vao hdn hgp nay gin nhu 1am ting gép
doi lwgng hop chét sulfoxit (5-[1-(metylsulfinyl)etyl]-2-triflometylpyridin) duoc tao
ra, do vy lam giam hiéu sudt ciia hop chéit sulfilimin (N-xyano-S-metyl-S-[1-(6-
triflometyl-3-pyridinyl)etyl]sulfilimin) khoéng 5%. Viéc bd sung natri cacbonat ¢6
tac dong t6i thidu. Viéc bd sung natri hydroxit lam tidng higu _suét ctia hop chét
sulfilimin dén x4p xi nhu duong nén hodc thdm chi con cao hon. Céc két qua trong
bang 1 cho thdy ring viéc b sung NaOH vao dong nguyén liéu cap sulfua 14n céc

tap chét axit da lam tang hiéu suit ctia hop chét sulfilimin.

Vidu3

Diéu ché N-xyano-S-metyl-S-[ 1-(6-triflometyl-3-pyridinyl)etyl]sulfilimin: bd
sung bazo

Dong nguyén lidu cap sulfua da biét bao gdm céc tap chét axit du(jc chuin do
bang dung dich NaOH lodng va dugc phat hién thdy chtra khoang 3,2 x 10™ mol
axit/gam. Xyanamit dugc chuan d6 bang dung dich NaOH lodng va dugc phat hién
thdy chira khoang 2,01 x 10” mol axit/ gam. Do vay, ddi v6i phan tmg oxy héa 5-
[1-(metylthio)etyl]-2-triflometylpyridin bing Xyanamit va natri hypoclorit (13%)
duoc tién hanh & mirc 0,047 mol, thi téng s6 mol axit trong hén hop nay 1a 0,00041
mol. Hiéu qua cia viéc bd sung NaOH vao hdn hop dé trung hoa o axit trong dong
nguyén lidu cdp sulfua va xyanamit dugc x4c dinh. NaOH duoc bd sung dudi dang
dung dich nuéc 25% va duge khudy trong thoi gian khoang 5 phit trude khi bd sung

natri hypoclorit. Cac két qua duoc tom tét trong bang 2.
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Béng 2
Hop chat .
S6lantién | Sémol | sulfilimin SE[I?EX??;
hanh NaOH (% Hiéu HoxIt L 70
£ Hiéu suat)
suat)
L Khong 89.3 7,85
0,00130 91,2 5,82
3 0,00064 91,5 5,81

Béng 2 cho thiy ring viéc bd sung NaOH vao hén hop nay da lam tang hi€u

suét ctia hop chét sulfilimin va lam giam hiéu sudt cia hop chét sulfoxit.

Vidu4

Diéu ché N-xyano-S-metyl-S-[ 1-(6-triflometyl-3-pyridinyl)etyl]sulfilimin:

bd sung chit dém

Téc dung cta viéc bd sung chit dém phosphat vao dong nguyén liéu cép
sulfua dén higu suét ctia hop chat sulfilimin va hop chit sulfoxit dugc nghién ciru
theo cac phuong phép da dugc md ta trong Vi du 1 bang cach sir dung dung dich
nuéc natri hypoclorit 12%. Chat dém phosphat 1a trinatri phosphat hodc natri
dihydro phosphat, véi natri hydroxit dui dugc stir dung dé tao ra muébi trinatri. Céc két

qué dugc tém tit trong bang 3.

Béang 3
Hop chat %
S6 1n tién | Phosphat | sulfilimin | 1P C.ltlaf,/
hanh (%mol) (% Hiéu sulfoxit (%
£ Hi€u suat)
suat)
1 3 92,0 5,43
2 2 90,8 5,64
3 2 89,3 5,68
4 2 88,9 5,72
5 2 90,0 5,63
6 2 90,1 5,84
Trung binh 90,2 5,66
7 Khong 89,2 6,32
8 Khong 89,5 6,50
Trung binh 89,35 6,41
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Viéc bd sung chit dém phosphat vao dong nguyén liéu cip sulfua da lam
ting hiéu suit ctia hop chit sulfilimin, nhu dugc thé hién trong bang 3 qua su khac
nhau vé hiéu suét trung binh ctia hop chét sulfimin gita cac 1an tién hanh c6 chét
dém phosphat so vé6i cac 1an tién hanh khong c¢6 chit dém phosphat.

M d6 anh huéng dén hidu sut ctia hop chét sulfilimin va hop chét sulfoxit
boi viéc thay do6i luong chit dém phosphat duoc st dung cling dugc nghién ciru.
Chat dém phosphat duoc bd sung theo cach nhu véy dé tao ra trinatri phosphat. Cac

két qua dugc tom tit trong bang 4.

Bang 4
< o | Chétdem | HOPChAL o nht
SO lan tién sulfilimin .
hanh phosphat (% Hicu Sulfoxit )
(Yomol) N (% Hiéu suat)
suat)

1 Khong 89,35 6,41

2 1 89,1 5,66

3 2 89,8 5,70

4 3 92,0 5,43

5 5 89,7 6,01

Tac dung c6 loi ctia viéc bd sung chit dém phosphat vao dong nguyén liéu
cép sulfua dugc thiy trong khoang cht dém phosphat ¢6 ndng do tir 1-5 %mol dugc
danh gia so v6i hop chét sulfua.

Mic du sang ché c6 thé c6 nhiéu dang cai bién va thay déi khac nhau, nhung
sang ché duoc mé ta mot cach chi tiét qua cac phuong an cu thé dugc néu trong
phan vi du thuc hién sang ché trén day. Tuy nhién, cdn phai hiéu ring sang ché
khong bi giéi han & cac phuong an cu thé da duge mé ta nay. Thay vao do, sang ché
bao gdm tit ca cic phuong 4n cai bién, cac phuong an tuong duong, va cac phuong
4n Iya chon khac thudc pham vi ctia séng ché nhur dugc xac dinh trong cc diém yéu

cau bao ho kém theo déy.
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YEU CAU BAO HQ

1. Phuong phap san xuit hop chét sulfilimin, bao gdm cac bude:
- két hop hop chét sulfua, xyanamit, hop chét hypoclorit, va bazo; va
- oxy hod hop chét sulfua nay dé tao ra hop chét sulfilimin,

trong d6 hop chét sulfua nay c6 ciu trac hod hoc sau:

Ry
Het L R
M
o
Ra

trong d6 Het 14 gbc dugc chon tir nhém bao gdm:

< o .
9 <3<
L n
~<T 1 <X

/ e * My o '~
~ AL A 4

jogoaboges

Xla géc duoc chon tir nhém bao gém halogen, C;-C, alkyl, C;-C,4 haloalkyl, C,-C4
alkenyl, C,-C, alkynyl, C,-C4 haloalkenyl, C;-C,4 alkoxy, C;-C, haloalkoxy, CN,
NO,, SO.R¢ trong d6 m 14 sb nguyén nam trong khoang tir 0 dén 2, COORy, va
CONRyRs;
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Y la géc dugc chon tir nhém bao gém hydro, halogen, C-C, alkyl, C;-C4
haloalkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkenyl, C;-C, alkoxy, C;-C,
haloalkoxy, CN, NO,, SO,R, trong d6 m 13 s6 nguyén nim trong khoang tir 0 dén 2,
COOR4, CONR4Rs, aryl, va heteroaryl;

n 1 s6 nguyén nim trong khoang tir 0 dén 3;

L 14 lién két don, -CH(CH,),- khiR;, S, va L cing v6i nhau tao thanh vong
6 4, 5 hogc 6 canh va p 1a s6 nguyén nam trong khoang tir 1 dén 3,
-CH(CH,0OCH,)- khi Ry, S, va L cung véi nhau tao thanh vong c¢6 6 canh, hodc
~CH- khi L, R,, va nguyén tir cacbon chung ma ching gin vao ciing v6i nhau tao
thanh vong c6 4, 5 hodc 6 canh c6 t6i, nhung khéng qua, 1 nguyén tir khac loai;

R, 14 gbc dugc chon tir nhém bao gdm C;-Cy alkyl, C;-C4 haloalkyl, C;-Cq
alkenyl, C;-Cq alkynyl, C;-C¢ haloalkenyl, arylalkyl, heteroarylalkyl, hoic —CH,-
trong truong hop khi Ry, S, va L ciing véi nhau tao thanh vong ¢6 4, 5 hodc 6 canh;

mdi R, va R; doc 1ap dugc chon tir nhom bao gém hydro, halogen, C;-C4
alkyl, C;-C4 haloalkyl, C,-C, alkenyl, C,-C, alkynyl, C,-C, haloalkenyl, C;-C,
alkoxy, C;-C4 haloalkoxy, CN, SO, R¢ trong d6 m 14 s6 nguyén nam trong khoang tir
0 dn 2, COORy, CONR4Rs, arylalkyl, heteroarylalkyl, hodc R, va R3 va nguyén tir
cacbon chung ma chiing gin vio tao thanh vong c6 3-6 canh;

mdi Ry va R doc 13p dugc chon tir nhom bao gém hydro, C;-C, alkyl, C;-C4
haloalkyl, C;-Cs alkenyl, C;-Cq alkynyl, C;-Cg haloalkenyl, aryl, heteroaryl,
arylalkyl, hoic heteroarylalkyl; va

R¢ la géc duoc chon tir nhém bao gém C;-Cy alkyl, Cy-C,4 haloalkyl, C3-Cg
alkenyl, C;-Cq alkynyl, C5-Cg haloalkenyl, arylalkyl, va heteroarylalkyl.

2. Phuong phap theo diém 1, trong d6 phuong phép nay con bao gdm budce bd sung
chit dém vao hop chit sulfua, xyanamit, hop chét hypoclorit, va bazo.

3. Phuong phép theo diém 1, trong d6 hop chét sulfua ¢ cAu trac hoa hoc sau:
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Y Re
S
ML/ \R1
3
X N

4. Phuong phép theo diém 1, trong d6 bazo duoc chon tir nhém bao goém hydroxit

kim loai kiém, phosphat kiém, cacbonat kim loai kiém, va hdn hop cuia ching.

5. Phuong phép sén xuat hop chét sulfilimin, bao gdm budc:
- két hop hop chit 5-[1-(alkylthio)alkyl]-2-triflometylpyridin, xyanamit, hop chit

hypoclorit, va bazo dé tao ra hop chét sulfilimin.

6. Phuong phap theo diém 5, trong d6 hop chét 5-[1-(alkylthio)alkyl]-2-

triflometylpyridin cé cong thirc sau:

F3C

trong do:

rrf)i R; va Rg ddc 1ap dugc chon tir nhém bao gém hydro, va C;-C, alkyl,
hodc mét trong s6 R; hodc Rg cung v6i Ry tao thanh vong bao hoa cé tur 4 dén 6
canh, hodc R; cung v6i Rg tao thanh vong bao hoa c6 tir 3 dén 6 canh tuy y duogc thé
bang nguyén tir O hodc N, va

Ry 14 C;-C; alkyl hodc Ry cung v6i R; hodc Rg tao thanh vong bdo hoa cé tur
4 dn 6 canh.

7. Phuong phép theo diém 3, trong d6 hop chét hypoclorit 1 dung dich hypoclorit

chira mudi kim loai cia axit hypocloro v6i lugng nim trong khoang tir 2% trong

luong dén 20% trong lugng.
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8. Phuong phép theo diém 5, trong d6 budc két hop hop chit 5-[1-(alkylthio)alkyl]-
2-triflometylpyridin, xyanamit, hop chat hypoclorit, va bazo bao gdm viée két hop
hop chét 5-[1-(alkylthio)alkyl]-2-triflometylpyridin, dung dich nuéc Xyanamit, dung

dich nude chira hop chit hypoclorit nay, va bazo.

9. Phuong phép theo diém 5, trong do6 bazo dugc chon tir hydroxit kim loai kiém,
cacbonat kim loai kiém, hozc hdn hop ctia chung, va tét hon 13 bazo 14 natri hydroxit

hoac natri cacbonat.

10. Phuong phép theo diém 5, trong d6 phuong phap nay con bao gdm bude bd sung
dung dich dém phosphat vao dong nguyén liéu cip.

11. Phuong phap theo diém 1 hoic 7, trong d6 phuong phap nay con bao gdm budc
cho hop chét sulfua, xyanamit, hop chat hypoclorit, phan tng véi bazo & nhiét do
nam trong khoang tir -40°C dén 30°C.

12. Phuwong phép san xuét hop chit N-xyano-S-metyl-S-[1-(6-triflometyl-3-
pyridinyl)etyl]sulfilimin, bao gém céc budc:

- tao ra dong nguyén lidu cip chira 5-[1-(metylthio)etyl]-2-triflometylpyridin va cac
tap chét axit;

- cho dung dich nudc xyanamit, dung dich nudc natri hypoclorit, dung dich nuéce
natri hydroxit, va axetonitril két hop v6i dong nguyén lidu cip nay; va

- tach pha hitu co chira N-xyano-S-metyl-S-[1-(6-triflometyl-3-
pyridinyl)etyl]sulfilimin ra khoi pha nudc.

13. Phuong phép theo diém 12, trong d6 dong nguyén lidu cap chira céc tap chét axit

c6 ndng d6 nam trong khoang tir 1 x 10 mol dén khoang 1 x 10 mol trong mdi

gam nguyén liéu cap.
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14. Phuwong phéap theo diém 12, trong d6 dung dich nudc natri hypoclorit chira natri
hypoclorit v6i Iugng nam trong khoang tir 12,5% trong luong dén 20% trong luong,

t6t hon 12 v6i luong nam trong khoang tir 12,5% trong lwong dén 17% trong luong .

15. Phuong phép theo diém 12, trong d6 phuong phap nay bao gdm viéc cho tir
khoang 1,0 mol duong lugng dén khoang 1,6 mol duwong luong xyanamit so v6i 5-
[1-(metylthio)etyl]-2-triflometylpyridin, tir khoang 1,0 dén khoang 1,2 mol dwong
luong natri hypoclorit so véi 5-[1-(metylthio)etyl]-2-triflometylpyridin, dung dich
- nuée natri hydroxit, va axetonitril két hop véi dong nguyén liéu cip, trong do t6t

hon 14 ty 1€ mol giita xyanamit va natri hypoclorit 1a khoang 1,2.
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