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OXIT PUOC THE O VI TRi 2

(57) Sang ché dé cap dén quy trinh diéu ché hop chat pyridin N-oxit dugc tao chirc. Theo

mot phuong an, pyridin N-oxit dugc tao chirc nay la 5-(1-alkylthio)alkyl-pyridin N-oxit

duoc thé & vi tri 2. Theo cac phuong an tiép theo, cac (dang, d6i tuong, dau hiéu, vu diém,

khia canh va loi ich cua sang ché dugc boc 10 trong phan mo ta sang ché.
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Linh vie k§ thuét dwoe dé cap
Sang ché d& cip dén cac hop chit pyridin N-oxit dugc tao chirc, cu thé 1a hop
chit 5-(1-alkylthio)alkyl-pyridin N-oxit dugc thé & vi tri 2, va dé cip dén quy trinh

diéu ché cac hop chat nay va sir dung cac hop chit nay.

Tinh trang k¥ thuit ciia sang ché

Viéc kiém soat quan thé dich hai c6 vai trd quan trong trong nén ndng nghiép
hién dai, ciing nhu trong qua trinh luu trit thuc phim, va gitt gin vé sinh. Hién c6 hon
mudi nghin loai gdy hai dang pha hoai nén ndng nghiép. Gia tri ton thit trong nong
nghiép trén toan thé gii udc tinh 1én d&én hang ty d6 la My mdi nim. Céc loai gy hai,
ching han nhu médi, con 1am hu héng toan b cac két cu tric tw gia va cong cong, gy
t6n tht 1én dén hang ty d6 la M§ mdi nam. Cac loai gy hai ciing n va lam bién chét
thuc phdm cét trir, gy ton that 1én dén hang ty d6 la M§ mdi nim, ddng thoi ching
con 14y di ctia con ngudi nhimg thuc phdm thiét yéu.

Cac loai gdy hai ngay cang c6 kha ning khang lai cac loai thudc trir sdu hién
dang dugc st dung. D3 c6 hang trim loai gy hai c6 khad ndng khéng lai mot hodc
nhidu loai thudc trir dich hai. Do 6, rit cdn c6 cac loai thudc trir dich hai méi va quy
trinh diéu ché c4c loai thude trir dich hai méi.

Patent M¥ sb 7,678,920 va 7,687,634 da mé ta mdt s hop chat sulfoximin cé tac
dung trir dich hai va Patent M§ s6 8,188,292 md ta mét s6 hop chéit sulfilimin c6 tic
dung trlr dich hai. Mgt vai trong s6 céc hop chit sulfoximin va sulfilimin ndy chira nhém
chirc pyridin. B4t ngd d4 phét hién ra mot dan xuét ctia hop chét trong sb cac hop chét
nay, trong d6 nhém chic pyridin dugc N-oxy hda, ciing c6 hoat tinh trir dich hai. Pyridin
N-oxit thuong duoc didu ché bang cich oxy héa truc tiép bing peraxit, nhu m-
cloperoxybenzoic axit (mCPBA). Tuy nhién, d6i voi mot sd pyridin duoc tao chirc nhu
5-(1-alkylthio)alkyl-pyridin dugc thé & vi tri 2, thi nhém chirc sulfua I d& bi oxy hoa,
nén viéc oxy hoéa truc tiép v6i mCPBA 14 khong c6 lgi. Do d6, can ¢6 quy trinh méi dé

didu ché cac hop chét dugc N-oxy hoa nhu viy.
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Ban chit k§ thuét ciia sang ché
Theo mdt phwong 4n, sang ché dé cap dén quy trinh didu ché cac hop chét
pyridin N-oxit dugc tao chirc, cu thé 1a hop chét 5-(1-alkylthio)alkyl-pyridin N-oxit
dwoc thé & vi tri 2. Theo phuong 4n cu thé hon, nhung khong giéi han pham vi cia
sang ché, sang ché d& cap dén quy trinh didu ché hop chéit 5-(1-alkylthio)alkyl-
pyridin N-oxit dugc thé & vi tri 2 ¢6 cong thic (I),
R1

I
\ (CR2R3)n—L—S

Y N*
o 1))
trong do:
L 14 lién két don, hodc R', S va L cing nhau tao thanh vong ¢6 5 canh va hop

chat c6 cong thic (I) nay c6 cau tric sau:

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

mdi R? va R® 1a hydro, metyl, etyl, flo, clo hogc brom;
n 12 s6 nguyén ndm trong khoang tir 0 dén 3; va

Y 1a (C,-Cy) haloalkyl.

Theo mot phuong 4n, quy trinh nay bao gdm budc ngung tu enamin c6 cong thirc (1)



30284

R1
I
(CR?R3),~L—S

trong do:
R, R% R®, L va n duge xé4c dinh nhu néu & trén day; va
R* va R’ doc 1ap 1a C;-Cy alkyl, C,-Cg alkenyl, C;-Cy arylalkyl, C;-Cg haloalkyl,
C;-Cy alkoxyalkyl, C;-Cg alkylaminoalkyl, aryl hodc heteroaryl, hodc R*var’ cung
v6i N tao thanh vong bao hoa hodc khong bdo hoa cé 5 hodc 6 canh;
v6i keton khoéng bdo hoa & vi tri o, B ¢6 cdng thire (III)
0

Y/U\/“w.X1

(III)
trong do:

Y duoc xac dinh nhu néu ¢ trén day; va

X! 13 halogen, OR®, OSO,R®, SR®, SOR®, SO,R® hoic NR'R?, trong d6 R® 1a
hydro, C;-Cg alkyl, C,-Cg alkenyl, C;-Cy arylalkyl, C;-Cg haloalkyl, C;-Cs alkoxyalkyl,
C;-Cg alkylaminoalkyl, aryl hoéc heteroaryl, va R’vaR® doc lap 1a hydro, C;-Cg alkyl,
C,-Cg alkenyl, C;-Cg arylalkyl, C;-Cg haloalkyl, C;-Cg alkoxyalkyl, C;-Cg
alkylaminoalkyl, aryl hodc heteroaryl hodc R’ va R® cling vé6i N tao thanh vong bdo
hoa ho#c khoéng bao hoa c6 5 hodc 6 canh;

dé tao ra hop chét trung gian c6 cdng thirc (IV)
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R1
|
(CR2R¥), L —S

av) R
trong do, Rl, R, R , R4, R, L va n duge xé4c dinh nhu néu & trén day.

Quy trinh nay con bao gbm budc dong mach vong hop chét trung gian c6 cong thirc
(IV) bang céch sir dung hop chét 4i nhan amin c6 cong thic (V)

H,N-X?
V),
trong do X? 1a hydroxyl, trong céc didu kién hdi luvu d8 tao ra hop chét c6 cong thirc
D.
Theo phuong an khac, quy trinh nay bao gdm budc cho hop chit axetyl clorua
¢6 cong thue (VI)
O
Y/“\CI
(VD
trong d6 Y 1a C;-C,4 haloalkyl phan ng véi alkyl vinyl ete ¢6 cong thic (VII)
R10
o”
(VID)

trong do R 1a C;-C, alkyl dé tao ra hop chét trung gian c6 cong thirc (VII)
0] Cl

Y OR"0
(VIII)

Theo phuong an ndy, quy trinh con bao gém buéc ngung tu hop chét trung gian c6

cong thirc (VIII) véi enamin c6 cong thirc (II)
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trong do:
Rl, R%, R3, L va n dugc xac dinh nhu néu & trén day; va
R* va R® doc 1ap 1a C;-Cg alkyl, C,-Cg alkenyl, C;-Cy arylalkyl, C;-Cg haloalkyl,
C,-Cs alkoxyalkyl, C;-Cg alkylaminoalkyl, aryl hodc heteroaryl, hodc R* va R’ cung
v6i N tao thanh vong bio hoa hodc khong bdo hoa c6 5 hodc 6 canh dé tao ra hop chét
trung gian c6 cong thirc (IV)
R1

I
(CR2R3)n—L‘_S

=

>
aw K
trong d6 R!, R%, R®, R%, R’, L va n dugc x4c dinh nhu néu & trén déy.
Sau d6, hop chit trung gian c6 cong thire (IV) duge déng mach vong bing cich
stt dung hop chét 4i nhan amin c6 cong thirc (V)

H,N-X?
V),

trong do, X? 1a hydroxyl, trong céc didu kién hdi luu dé tao ra hop chét c6 cong thirc
@.
Vi du cu thé hon, nhung khong 1am gidi han pham vi ctia séng ché, vé cac dang

clia cac hop chét c6 cong thic (I) bao gdm céc hop chit sau:
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(1) Cac hop chit c6 cong thac (I, trong d6 Y 1a CFs.

(2) Cac hop chét c6 cong thic (I), trong d6 R? va R? doc lap 1a hydro, metyl
hodc etyl.

(3) Céc hop chét c6 cong thirc (I) trong d6 R! 12 CH; va L 1a lién két don, tic 12

¢6 cau truc:

(CR2R%),—S

trong d6, n=1-3.
(4) Cac hop chit c6 cong thirc (I) trong d6 R!, S va L cung nhau tao thanh

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

Céc chuyén gia trong linh vuc nay s€ hicu dugc ring c6 thé c6 mot hodc nhicu
dang két hop ciia cac hop chat c6 cong thire (I) néu trén.
Céc khia canh, phuong an, dang, dau hiéu, vu diém, doi tugng, va cac uu diém

tiép theo clia séng ché s& tré nén rd rang qua phan mo ta chi tict duoi day.

M5 ta chi tiét sang ché

Nhim muc dich hiéu r& hon nguyén ly cua sang ché, cac phuong 4n va ngdn
ngit cu thé sau s& dugc sir dung dé md ta né. Tuy nhién, can phai hiéu rﬁng pham vi
clia sing ché khong bi gi6i han & d6, céc thay di nhu vay va cac céi bién tiép theo
trong thiét bi minh hoa, va cac tmg dung tiép theo clia nguyén ly sang ché nhu dugc
minh hoa & day dugc du dinh 14 s& thuong xay ra d6i v6i chuyén gia trong linh vyc k§

thuat nay.
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Trir khi ¢6 quy dinh cu thé, cac thuat ngit dugc liét ké dudi day nhu dugc sir
dung trong ban md ta ndy dugc dung nhu sau:

Khi dugc st dung trong ban mo ta ndy, “alkenyl” dugc dung dé chi phan tir thé
khong vong, khong bdo hoa (it nhét mot lién két d6i cacbon-cacbon), mach nhanh
hodc khong phai mach nhanh, chta cacbon va hydro, vi du, vinyl, alyl, butenyl,
pentenyl, hexenyl, heptenyl, octenyl, nonenyl, va dexenyl;

Khi dugc st dung trong ban md ta nay, “alkoxy” dugc dung dé chi alkyl chira
thém lién két don cacbon-oxy, vi dy, metoxy, etoxy, propoxy, isopropoxy, 1-butoxy,
2-butoxy, isobutoxy, tert-butoxy, pentoxy, 2-metylbutoxy, 1,1-dimetylpropoxy,
hexoxy, heptoxy, octoxy, nonoxy, va decoxy;

Khi dugc st dung trong ban md ta nay “alkyl”, dugc ding dé chi phin tir thé
khong vong, bdo hoa, mach nhanh hodc khong phai mach nhanh, chira cacbon va
hydro, vi du, metyl, etyl, propyl, isopropyl, 1-butyl, 2-butyl, isobutyl, tert-butyl,
pentyl, 2-metylbutyl, 1,1-dimetylpropyl, hexyl, heptyl, octyl, nonyl, va dexyl;

Khi dugce st dung trong ban md ta nay “aryl” dugc dung dé chi phén tir thé
vong thom chira hydro va cacbon, vi du, phenyl, naphtyl, va biphenylyl;

Khi dugc st dung trong ban md ta nay “halo” dugc dung dé chi flo, clo, brom,
va iodo;

Khi dugc st dung trong ban md ta nay “haloalkyl” dugc dung dé chi alkyl chtra
thém, tor mot dén sb téi da co thé cac halo giéng nhau ho#c khac nhau, vi dy, flometyl,
diflometyl, triflometyl, 1-flometyl, 2-floetyl, 2,2,2-trifloetyl, clometyl, triclometyl, va
1,1,2,2-tetrafloetyl; va

Khi dugc st dung trong ban md ta nay, “heteroaryl” dugc dung dé chi vong
thom c6 5 ho#c 6 canh chita mgt hodc nhiéu nguyén t khac loai, viz., N, O hodc §;
cac vong di thom nay cé thé duoc ngung tu thanh hé thom khac.

Céc hop chéit duge boc 19 trong ban md ta nay co thé ton tai dudi dang mot
hodc nhidu chét ddng phan 1ap thé. Céc chét dong phan lap thé khac nhau bao gdm
chét ddng phan hinh hoc, chét ddng phan khong d6i quang va cic chét ddng phéan dbi
anh. Do vay, cac hop chit dugc boc 10 trong ban mo ta nay cd thé bao gém cac hdn
hop triét quang, chét ddng phan 1ap thé riéng 1é va hdn hop quay quang. Chuyén gia
trong linh vuc k¥ thuit s€ hiéu ring mot chit déng phan 1ap thé c6 thé c6 hoat tinh

hon so véi chit ddng phan 14p thé khac. Céac chét ddng phan 1ap thé riéng 1¢ va hén

-8
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hop quay quang c6 thé thu dugc biang cac quy trinh tong hop chon loc, bang céc quy
trinh tdng hop théng thudng bang cach st dung nguyén liéu ban dau da dugc phan
gi4i, hodc bing cac quy trinh phén giai thong thudng.
Theo mot phuong 4n, sang ché dé xuit quy trinh diéu ché hop chét 5-(1-
alkylthio)alkyl-pyridin N-oxit dugc thé & vi tri 2 ¢6 cong thirc (I)
R1

|
\ (CR2R3)n—'L—S

P
Y N*

o ()
trong do:

L 14 lién két don, hoic R, SvalL cung nhau tao thanh vong c6 5 canh va hop

chét ¢6 cong thirc (I) ndy c6 ciu tric sau:

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

R? va R’ riéng biét 1a hydro, metyl, etyl, flo, clo hogc brom;

n 12 s6 nguyén nam trong khoang tlr 0 dén 3; va

Y 1a (C;-Cy) haloalkyl.

Theo mot phuong an, quy trinh nay st dung phuong phap dugc minh hoa trong
So dd A:
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So dd A
R1
| R1
2R3 —L—S | R
(CR*R%)n o (CR2R3)H—-L—S

|
CR%R3),—L—S
‘( v /U\/\'bb‘ o / H2N-X2 \ ( )

(1) > I V) |
>
N Y o] %L. Y N*
N N
| ~r e I 0
R4 |4 R o
aIn) av) R
Trong So dd A, enamin c6 cong thirc (II)
R1
|
(CR?R%),—L—S
N
| Sre
R4
D

trong do:

Rl, Rz, R® , L, va n dugc xac dinh nhu néu & trén day; va

R* va R® ddc 1ap 1a C;-Cy alkyl, C,-Cgalkenyl, C;-Cg arylalkyl, C;-Cy haloalkyl,
C,-C; alkoxyalkyl, C;-Cyg alkylaminoalkyl, aryl, hodc heteroaryl hodc R*va R’ cung
vé6i N tao thanh vong bao hoa hoic khong bao hoa c6 5 hodc 6 canh;

dugc ngung tu v4i keton khong bdo hoa & vi tri o, B c6 cong thirc (IIT)

YMX1

d1I)
trong do:
Y duoc xac dinh nhu néu & trén day; va
X' 14 halogen, OR®, OSO,R®, SR®, SOR®, SO,R® hodc NR'R?, trong d6 R® 1
hydro, C;-Cs alkyl, C,-Cg alkenyl, C;-Cj arylalkyl, C;-Cg haloalkyl, C;-Cg alkoxyalkyl,
C,-Cg alkylaminoalkyl, aryl hodc heteroaryl, va R’ va R® doc 1ap 1a hydro, C;-Cg alkyl,
C,-Cg alkenyl, C;-Cg arylalkyl, C;-Cg haloalkyl, C;-Cg alkoxyalkyl, C;-Cg

-10-
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alkylaminoalkyl, aryl hodc heteroaryl, hoic R’ va R® cung véi N tao thanh vong bio
hoa hodc khong bio hoa c¢6 5 hodc 6 canh;
& tao ra hop chét trung gian c6 cdng thic (IV)

R1

|
(CR?R%), ~L—S

T\
avy K
trong do, Rl, Rz, R’ ,RL R , L va n dugc x4c dinh nhu néu & trén day.

R5

Ciing nhu dugc minh hoa trén so d A, hop chét trung gian cé cong thuc (IV)
duogc déng mach vong bang cach sir dung hop chét 4i nhan amin c6 cong thuce (V)

H,N-X?
V),

trong d6 X* 1a hydroxyl, trong cac didu kién hdi luu dé tao ra hop chit c6 cong thirc
D.

Enamin c6 cdng thirc (IT) c6 thé duge didu ché mot cach thuén loi tr viéc bd
sung amin dugc thé thich hop vao andehit duge thé thich hop vé6i su c6 mit cia chit
hit nuée, c6 hodc khong c6 dung mdi thich hgp. Thong thuong, andehit duge thé
thich hop duge cho phan tng v6i amin dugc thé hai 14n khan & nhiét do nim trong
khoang tir -20°C dn khoang 20°C véi sy ¢6 mit cua chit hit Am nhu kali cacbonat
khan, va san phdm duoc phan 1ap bang céc phuong phap thong thuong va thudng
duoc stt dung ma khong cén tinh ché thém. Theo mot phuong én khong lam gidi han

pham vi cua sang cheé, vi dy, trong d6 enamin c¢6 cong thirc (II) c6 cau tric sau

-11-
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andehit dugc thé thich hop duge cho phan Gng véi pyrolidin & nhiét d6 nim trong
khoang tir -20°C dén khoang 20°C véi sy c6 mit cia chit hat 4m nhu khan kali
cacbonat, va san phim thu dugc duge phan 1ap bang cic phuong phap thong thudong
va thudong dugce st dung ma khong can tinh ché thém. Chi tiét hon vé viéc tao ra
enamin c6 cong thirc (IT) ¢6 thé duge mo ta, vi du, trong Cong bd don yéu chu cip
patent M¥ s& 2008/0033180, ndi dung cia patent ndy dugc dwa vao day bang cach
vién dan.

Céc keton khong bdo hoa & vi tri o, B c6 cong thic (III) 1a c6 ban trén thi
trudng hodc ¢6 thé dugc diéu ché tir co chit vinyl twong ng va chit axyl hoéa. Vi du,
céc ete alkylvinyl c6 thé dugc axyl hoa bang haloalkylaxetic anhydrit dé tao ra cac
hop chit ¢6 cong thirc (III).

Céc lugng x4p xi déng phan tir ctia enamin c6 cong thire (II) va keton khong
bao hoa & vi tri a, B ¢6 cong thire (IIT) 14 cin thiét trong quy trinh ngung tu hay.

Theo mgt phuong én, sy ngung tu dugc tién hanh & nhiét d6 nim trong khoang
tr -20°C dén khoang 35°C. Theo mdt phuong an khac cu thé hon, nhiét do nim trong
khoang tir -5°C dén khoang 20°C dugc st dung.

Viéc ngung tu enamin cé cong thiac (II) véi keton khong bdo hoa & vi tri o, B
¢6 cong thie (IIT) c6 thé dugc tién hanh trong dung méi phan cuc hodc khong phan
cuc, mac du phuong an, trong d6 n6 dugce tién hanh trong céc diéu kién khong dung
mdi ciling dugc du dinh. Cac vi du khong 1am gi6i han pham vi ciia sang ché vé dung
mdi phin cuc bao gbm diclometan, tetrahydrofuran, etyl axetat, axeton,
dimetylformamit, axetonitril, va dimetyl sulfoxit, trong khi cic vi du khong lam gi¢i han
pham vi ciia sing ché vé dung moi khong phin cuc bao gdm cic dung méi
hydrocacbon va hydrocacbon thom nhu toluen. Theo phuong 4n cu thé nhung khong
lam gi6i han pham vi clia sang ché, qua trinh ngung tu nay dugc tién hanh trong
toluen.

Theo mot khia canh, keton khong bdo hoa & vi tri o, B ¢6 cong thuc (IIT) duge
bd sung vao hdn hop chira enamin c6 cong thire (II).

Trong phan Ung ngung tu thong thudng, enamin c6 cdng thue (II) duge hoa tan
trong dung mdi mong mudn & nhiét d6 nim trong khoang tir -5°C dén khoang 20°C va

keton khdng bédo hoa & vi tri o, B c6 cong thic (IIT) duge bd sung mot céach lién tuc

-12-
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qua phéu bd sung vao dung dich na‘ly; Hdn hop nay duoc khudy dén khi enamin ¢
cong thire (II) va keton khdng bdo hoa & vi tri o, B ¢6 cong thirc (III) dugc tiéu thu
hét. Véi viéc st dung dung moi khong phan cuc nhu toluen, hop chét trung gian ¢
cong thie (IV) ¢6 thé duge sir dung dudi dang nhu vay ma khén cin tach hogc tinh
ché thém.

Viéc déng mach vong hop chét trung gian c6 cong thirc (IV) bang hop chét ai
nhan amin c6 céng thirc (V) duoc tién hanh trong cac diéu kién hdi luu; tirc 13 & nhiét
d6 ndm trong khoang tir 50°C dén 90°C. Nhu néu trén, X? ¢6 thé 1a hydroxyl, alkoxy,
xyano, amino hoic mercaptan. Hop chét 4i nhan amin cfing c6 thé dugc st dung trong
So d6 phan ng A dudi dang mubi axit. Khi dang mudi axit ciia hop chét 4i nhan amin
dugc st dung, bazo phi 4i nhan ciing duoc st dung @ trung hoa hop chét tuwong tu
muéi axit. Vi du khong 1am gi6i han pham vi ciia sang ché vé cac bazo khong 4i nhan
bao gdm cic mudi cacbonat, trietylamin, N,N-diisopropyletylamin, va 1,8-
diazabixycloundec-7-en. Theo mdt phuong 4n khong lam gidi han pham vi cia sang
ché, trong d6 X* la hydroxyl va hop chit c6 cong thiuc (V) 1a hydroxylamin,
hydroxylamin hydroclorua dugc st dung trong So dd phan ung A cing véi
trietylamin. Ngoai ra, cAn phai hiéu ring cdc phuong 4n thay dbi khac vé hop chét ai
nhin amin c¢6 cong thic (V) va bazo phi 4i nhan, khi c6 madt, 1a c6 thé va dugc du
dinh.

Viéc d6ng mach vong hop chét trung gian c6 cong thirc (IV) c6 thé dugc tién
hanh trong cung dung mdi gidng nhu khi ngung tu enamin c6 cdng thirc (II) va keton
khong bdo hoa & vi tri o, B c6 cong thirc (III).

Theo phuong an khac, quy trinh theo phuong 4n nay st dung phuong phap
dugc minh hoa trong So dd B:

-13-
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So @ B
R1
|
((CRZRS)"_L_S
™, iy
R10 | \RS (CR2R3),,'_L—S
o /o7 0 cl R® =
(VID () ’
e >
Y Cl Y OR" Y o] bzl.N
(VD (VIID) I\Re
H,N-X? av) RS
W)
/Ej/ o ) S

o-
Trong So d6 B, hop chét axetyl clorua c6 cong thirc (VI), trong d6 Y 1a C;-Cy
haloalkyl dugc cho phan tng v6i alkyl vinyl ete c6 cong thirc (VII), trong d6 R 1a
C,-C, alkyl. Luong x4p xi ding phén tir ciia cac hop chét ¢ cac cong thie (VI) va
(VII) thuong dugc st dung trong quy trinh nay, mdc du lugng du cia ching c6 thé
dugce st dung. Theo mdt phuong an cu thé, lugng du theo hé sb ty lugng tir 10 dén 50
phdn trim cua alkyl vinyl ete ¢6 cong thirc (VII) c6 thé dugc st dung.

Phan Gng nay dugc tién hanh Kkhi khong c6 mat dung moi, vi dy, véi lugng du
cda alkyl vinyl ete c6 cong thuc (VII), hodc khi c6 mdt cia dung moi hitu co khan. Vi
du khong 1am giéi han pham vi cua sang ché vé& dung méi thich hop 13 dung mdi
hydrocacbon, bao gbm hydrocacbon thom nhu toluen. Phan tmg nay c6 thé dugc tién
hanh & nhiét d6 ndm trong khoang tir -10°C dén khoang 35°C. Theo mdt phwong 4n
cu thé, ﬁhiét d6 ndm trong khoang tir 0°C dén khoang 20°C dugc sir dung. Trong phan
ung thong thuérﬁg, hop chét axetyl clorua c6 cong thirc (VI) duoc suc xudng dudi bé
mit cta hop chét alkyl vinyl ete ¢6 cong thirc (VII), hoic 1a nguyén chét hodc véi su
¢6 mit cia dung méi hydrocacbon, & nhiét d6 nim trong khoang 0-5°C. Phan ting
duwge 1am 4m cing voi khudy trong thoi gian khoang 1 gid, giit nhiét d6 khong cao

hon nhiét d6 trong phong. Hon hop phan ng thd chira hop chit trung gian c6 cong
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thite (VIIT) ¢6 thé duoc st dung dudi dang nhu vdy ma khong can tach hojc tinh ché
tiép hdn hop phan ting nay.

Sau d6, hop chit trung gian c6 cong thirc (VIII) dugc ngung tu v6i enamin c6
cong thirc (I) véi sy c6 mit cua bazo amin bac ba dé tao ra hop chit trung gian c6
cong thirc (IV) trong d6 Y 1a C;-C4 haloalkyl. Luong xép xi déng phén tir cia hop chit
trung gian ¢6 cong thirc (VIII) va enamin c6 cong thire (II) 1a can thiét trong quy trinh
ngung ty; it nhit mot duong lugng cla bazo amin bac ba dugc yéu cau véi lugng nam
trong khoang tir 1 &én khoang 2 duong lugng dugc st dung trong mot s6 phuong an.

Qué trinh ngung tu nay c6 thé dugc tién hanh & nhiét do nim trong khoang tir -
20°C dén khoang 35°C. Theo mdt phwong an cu thé, nhiét d6 nim trong khoang tir -5
°C dén khoang 20°C dugc st dyng. Qua trinh ngung tu nay c6 thé dugc tién hanh
trong dung moi khong proton khong phan cyc hogdc phin cuc. Dung m6i khdng phén
cuc duge 1dy 1am vi du bao gdm dung méi hydrocacbon va hydrocacbon thom. Dung
moi khong proton phén cyc cling ¢6 thé 1a su lua chon tét cho qua trinh tong hop hoéa
hoc nay.

Theo cac phuong 4n cu thé nhung khong 1am giéi han pham vi cua séng ché,
axetonitril hodc toluen c6 thé dugc sir dung. Theo mot phuong &n, hop chét trung
gian c6 cong thuc (VIII) dugce bd sung vao hdn hgp chita enamin c6 cdng thire (II) va
bazo amin bac ba. Trong phan Gng ngung tu thong thuong, enamin c¢6 cong thire (IT)
va it nhit lugng theo hé sd ty lwong clia bazo amin bac ba dugc hoa tan trong dung
moi mong mudn & nhiét do nim trong khoang tir -50°C dén khoang 200°C va hgp chét
trung gian c6 cong thuc (VIII) dugce bd sung mot cach lién tuc qua phéu bd sung vao
dung dich nay. Hdn hop nay dugc khudy dén khi hop chit trung gian c6 cong thuc
(VIII) va enamin c6 cdng thic (II) dugc tiéu thu. Hop chét trung gian c6 cong thirc
(IV) c6 thé duogc sit dung duéi dang nhu viy ma khéng can tach hojc tinh ché tiép.
Chi tiét hon vé cic budc néu trén clia phuong phéap trong So dd B dugc thé hién trong
cong bd don qudc té s6 WO 2010/002577, ndi dung cia n6 duge dua vao ddy bang
cach vién dan.

Nhu duge minh hoa tiép trong So dd B, hop chét trung gian c6 cong thie (IV)
duge didu ché bing phuong phép ndy, sau d6 dugc dong mach vong bang céch sir

dung hop chét 4i nhan amin c6 cong thirc (V) nhu néu trén.
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Theo phuong 4n cu thé hon nhung khéng 1am gi6i han pham vi cla sang ché,
cac hop chét c6 cong thirc (I) bao gdm cac hop chit sau:

(1) Céc hop chit c6 cong thac (I) trong d6 Y 1a CFs.

(2) Céc hop chét co cong thirc (I) trong d6 R* va R® doc lap 1a hydro, metyl
hodc etyl.

(3) Céc hop chit c6 cong thie (I) trong d6 R' 1a CH; va L 1a lién két don, tirc 1
¢6 chu tric

(CR%R3),—S

X

>

T+
o
trong do, n=1-3.

(4) Cac hop chét ¢6 cong thic (I) trong d6 trong d6 R, SvaL cung nhau tao

thanh vong bao hoa c6 5 canh, va n bang 0, tirc 1a c6 cau triic

N s

P
Y N*

o

Céc chuyén gia trong linh vuc nay s& hiéu dugc rang c6 thé c6 mot hodc nhiéu
t hop trong nhom céc hop chét cé cong thic (I) néu trén.

Hop chét 5-(1-alkylthio)alkyl-pyridin N-oxit dugc thé & vi tri 2 dugc néu trong
ban md ta ndy c6 thé duoc sir dung, vi du, thay cho cac hop chét trung gian 5-(1-
alkylthio)alkyl-pyridin dwoc thé & vi tri 2 twong tmg trong diéu ché cac hop chét
sulfilimin dugc thé & vi tri N va sulfoximin pyridin khac nhau duoc md ta trong, vi du,
Patent M§ s 7,678,920, 7,687,634 va 8,188,292, dé didu ché cac hop chit sulfilimin
dugc thé & vi tri N hodc sulfoximin pyridin N-oxit.

Do d6, theo phuong 4n tiép theo, phuwong phap diéu ché mot s6 hop chét

sulfilimin duoc thé & vi tri N hogc sulfoximin pyridin N-oxit ¢6 cong thirc (IX)
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R1
I

2p3) — | —S=X*
AN (CR2R3)- >

| i

V

N*
|
IX)
trong do:
trong d6 R R?, R L,nvayY duoc xac dinh nhu néu & trén day;
X3 1a tiry ¥ va 13 O khi c6 mat;
X* 12 NNO,, NCN, NCOOR’ hoic NCONH,; va
R’ 1a (C,-G;) alkyl;
bang cach sir dung hop chit 5-(1-alkylthio)alkyl-pyridin N-oxit dugc thé & vi tri 2

dugc mo ta trong ban md ta ndy dugec minh hoa trong So dd phan tng C:

Sodd C
R’ 'F
| —x4
CRZR})—L—S (CR2R3);—L—%=X
| AN ( ) o ‘ AN )||(3
= =
Y T* Y T+
o y o

IX)

Tuy thudc vao dang cudi mong mudn ctia hop chit c6 cong thirc (IX), So d6 C thé
hién viéc bd sung X* vao hop chét c6 cong thirc (I) & tao ra hop chét sulfilimin
pyridin N-oxit dugc thé & vi tri N, hodc viéc bd sung ca X3 13n X* vao hgp chit co6
cong thure (I) dé taora hop chit dugc thé & vi tri N sulfoximin pyridin N-oxit.

Theo mot phwong 4n, viée diéu ché hop chét sulfilimin pyridin N-oxit dugc thé
& vi tri N, trong d6 X* 1a NNO, bao gdm viéc cho hop chét c6 cong thic (I) phan ting
v6i nitramit v6i sy c6 mit cla axetic anhydrit trong So @6 C. Theo phuong 4n khéc,
viéc diéu ché hop chét sulfilimin pyridin N-oxit dugc thé & vi tri N, trong d6 X* 1a
NCN bao gdm viéc oxy héa hop chét c6 cong thirc (I) bang iodobenzen diaxetat véi

su c6 mit ctia xyanamit trong So d6 C. Qua trinh oxy héa c6 thé dugc tién hanh trong
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dung mdi khong proton phan cuc nhu CH,Cl,. Chi tiét hon v& viéc didu ché hop chit
sulfilimin pyridin dugc thé & vi tri N va trong d6 5-(1-alkylthio)alkyl-pyridin N-oxit
duge thé & vi tri 2 duge md ta trong ban md t& ndy c6 thé duoc st dung dé tao ra
sulfilimin pyridin N-oxit dugc thé & vi tri N tuong tng da dugc md ta trong Patent My
56 8,188,292.

Viée didu ché cac hop chit sulfoximin pyridin N-oxit dwgc thé & vi tri N ¢6
cong thiac (IX), tc 1a trong d6 X3 ¢6 mit va 1a O, c6 thé dat dugc bang cach oxy héa
tiép cac hop chét sulfilimin pyridin N-oxit dugc thé & vi tri N néu trén. Vi du, theo
mot phuong an khong lam gi6i han pham vi cia sang ché, hop chét sulfilimin pyridin
N-oxit dugc thé & vi tri N, bao gdbm NCN dugc bd sung bang cach oxy héa hop chét
c6 cong thic (I) béng iodobenzen diaxetat v&i sy ¢ mit cua Xyanamit, cO thé dugc
oxy hoa tiép bing meta-cloperoxyaxit benzoic (mCPBA) véi sy ¢6 mit clia bazo nhu
kali cacbonat dé tao ra hop chét sulfoximin pyridin N-oxit dugc thé & vi tri N twong
ung. Phan Gng nay co thé duge tién hanh trong dung mdi phan cyc proton nhu etanol
va nudc.

Viéc didu ché cac hop chit sulfoximin pyridin N-oxit dugc thé & vi tri N ¢6
cong thirc (IX), tirc 1a trong d6 X° ¢6 mit va 12 O, ciing c6 thé dat dugc bang céch bd
sung 1an lugt X3 va X* vao hop chit c6 cong thirc (I). Vi dy, hop chét c6 cong thirc (I)
c¢6 thé dugc oxy héa bing mCPBA trong dung mdi phan cuc nhu diclometan ¢ nhi¢t
dd duéi 0°C dé tao ra sulfoxit. Sau d6, sulfoxit dugc imin héa b%mg natri azit véi su ¢
mit cia dung dich axit sunfuric ddm dic trong dung moi khong proton nhu clorofom
trong didu kién gia nhiét dé tao ra sulfoximin. Vi duy, trong d6 X3 ¢6 mat va X* 1a
NNO,, NCN, NCOOR*, sulfoximin nay co thé duoc nitrat hoa béng axit nitric voi su
c6 mit cua anhydrit axetic voi diéu kién nhiét d6 tang nhe, hodc dugc xyanat hoa bﬁng
Xyanogen bromua véi sy c6 mit cuia bazo, hodc dugce cacboxylat hoa bing alkyl (R”)
clorofomat véi su c6 mit cua bazo nhu 4-dimetylaminopyridin (DMAP) dé tao ra
sulfoximin dugc thé & vi tri N. Bazo 1a cin thiét dbi voi qua trinh xyanat hoa va
cacboxyl hoa hiéu qua va bazo dugc vu tién 14 DMAP, trong khi axit sunfuric dugc sir
dung 1am chat xuc tac d6i v6i phan ung nitrat héa hiéu qua. Chi tiét hon vé viée didu
ché sulfoximin pyridin dugc thé & vi tri N va trong d6 5-(1-alkylthio)alkyl-pyridin N-

oxit dugc thé & vi tri 2 dugc mo ta trong ban md ta nay c6 thé duoc st dung dé tao ra
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sulfoximin pyridin N-oxit dugc thé & vi tri N tuwong g di dugc mo ta trong Patent
M¥ s6 7,678,920 va 7,687,634.

Viéc didu ché hop chét sulfoximin pyridin N-oxit dugc thé & vi tri N ¢6 cong
thirc (IX), trong d6 X* 1a NCONH, c6 thé dugc tién hanh béng cach thiry phan trong
moi truong axit hop chét sulfoximin c6 cong thirc (IX), trong 6 NCN dugc bd sung,

tirc 14 ¢b cau trac sau

R1
I
CRZRS —L—S=—=N
/
Y T+
o

Vi du khong lam giéi han pham vi cua sang ché v& axit c6 thé duoc st dung trong
phan Gmg nay bao gbm axit sunfuric, axit clohydric, axit phosphoric, axit trifloaxetic,
va axit nitric.

Theo mdt phuong én, phan Gng thiy phan trong moi trudng axit duge tién hanh
& nhiét d6 nim trong khoang tr 50°C dén khoang 90°C va & &p suit moi truong,
nhung st dung nhiét do va ép suét cao hon hodc thép hon, néu mubn, duoc dy dinh.

Vi du khong lam gi6i han pham vi cia sang ché v& dung méi c6 thé duge st
dung trong phéan (ng thiiy phan trong moi trudng axit bao gdm dung méi phan cyc nhu
diclometan, tetrahydrofuran, etyl axetat, axeton, dimetylformamit, axetonitril, va dimetyl

sulfoxit.

Vi du thwe hién sang ché

Céc vi du ndy chi nhim muc dich minh hoa va khong nhim gi6i han séng ché
chi & cac phuong an duge bdc 19 trong cac vi du nay.

Trir khi c6 quy dinh cu thé, nguyén liéu, cac chét phan g, va dung moi dugc
14y tir cac ngudn thwong mai duge sit dung ma khong can tinh ché tiép. Cac hop chét
cod tén goi da biét, dugc doc tén theo chuong trinh doc tén trong ISIS Draw,
ChemDraw hodic ACD Name Pro. Néu céc chuong trinh nay khong thé doc tén mot
hop chét, thi hop chét nay s& dugc doc tén bang cach st dung quy tic doc tén thong
thuomg. Phé 'H va *C NMR dugc tién hanh bang cach sir dung thiét bi Bruker 300
MHz. Séic ky khi duoc tién hanh bﬁng cach st dung hé Agilent 6850 Network GC
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hodc trén Agilent 6890 c6 kha ning l1am lanh khi tiém 1én ct biang cot mao din.
HPLC dugce tién hanh bing cach sir dung hé Agilent 1200 ¢6 dung cu ldy miu tu
dong, thiét bi loai khi trong chan khéng, thiét bi gia nhiét cot, va bd phat hién UV.

Vi du 1: Didu ché trén quy mdé nhd hop chit 5-(1-(metylthio)etyl)-2-
(triflometyl)pyridin N-oxit (1)

Phan Gng ngung tu cua 1-(3-metylthiobut-1-enyl)pyrolidon (2)

o)

€) )

trong toluen tao ra 1,1,1-triflo-6-(metylthio)-5-(pyrolidin-1-ylmetylen)hept-3-en-2-on

(4) v6i ndng @6 27% trong luwong trong toluen
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F3C O

@

403 mg (0,37mmol) hgp chét 1,1,1-triflo-6-(metylthio)-5-(pyrolidin-1-ylmetylen)hept-
3-en-2-on (4) c6 ndng dd 27% trong lugng trong toluen dugc bd sung vio binh ba b
day tron, dung tich 25 mL duoc 1ip v6i thiét bi ngung tu hdi Ivu va dugc théng khi
qua thiét bj tAy rtra khi. Hon hop ndy duge bd sung 34 mg (0,34mmol) trietylamin vao
lam mot 14n. Hdn hop phéan tng nay dugc lam lanh dén khoang 12,8°C va sau d6 24
mg (0,34mmol) hydroxylamin hydroclorua dugc bd sung vao 1am mot 1an. Hon hop
phan mg nady dugc gia nhiét tir tir dén 85°C va dugc khudy trong thoi gian 1 gio 45
phut. Sau d6, hdn hop phén (mg nay dugc lam ngudi dén nhiét @6 mdi truong. Hon
hop nay dugc tach thanh nhiéu phan doan d phan tich va tinh ché. Mot phan ctia hdn
hop phan Uing dugc phéin b giita toluen va nuéc. Ca l6p hiru co 13n 16p nudc déu
duoc phan tich bang LC/MS. Ca hai 16p nay dugc xac nhén 1a ¢6 pic v6i su phu hop
phan tir d6i v6i 5-(1-(metylthio)etyl)-2-(triflometyl)pyridin N-oxit (CoH;oF3NOS).
Theo tinh toan m/z = 237,04. Phat hién théy m/z = 237,04.

Mot phan nhé hdn hop phén ung dugce tinh ché bang cach sir dung séc ky 16p
méng didu ché bing cach nap 2 mL hdn hgp phan tng 1én dia c6 kich thudc 20cm x
20cm (1000 micro) va rira gidi nd bang hdn hop chira hexan va 2-propanol theo ty 18
4:1 (Rf nim trong khoang tir 0,5 dén 0,6). Dai thich hop dugc cét ra tir dia ndy va
duogc chiét silicagel bang 20mL etyl axetat. NMR proton dugc 14y tir phan doan tdt
nhit clia qué trinh tach ndy. Chét chira mét phan nhé etyl axetat, nhung d chuyén
dich hoa hoc cua hop chit mong muén 1a: 'H NMR (300 MHz, CDCL) o 8,30 (s,
1H), 7,64 (d, J= 8,3 Hz, 1H), 7,35 (d, J= 8,3 Hz, 1H), 3,78 (q, J= 7,1 Hz, 1H), 1,98
(s, 3H), 1,58 (d, J="7,1 Hz, 3H).

Vi du 2: Didu ché trén quy md 1én hgp chét 5-(1-(metylthio)etyl)-2-
(triflometyl)pyridin N-oxit (1)
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5,0g (0,03 mol) 1-(3-metylthiobut-1-enyl)pyrolidon (2) va 100mL axetonitril
(ACN) duoc bd sung vio binh déy tron dung tich 250 mL kho dugc b tri thanh khudy
tir, clra nap nito, phéu bd sung, va thiét bi ngung tu hoi lwu. Sau d6, 4-etoxy-1,1,1-
triflobut-3-en-2-on (3) (ETFBO) (4,9 g, 0,03mmol) dugc b sung timg giot trong thoi
gian 2-3 phut, va dung dich sAm mau thu duogc dugce khudy & nhiét @6 trong phong
trong thoi gian 1 gio. Sau do6, 2,1 g (0,03 mol) hydroxyl amin hydroclorua dugc bd
sung vao dung dich nay, tiép d6 1a 4,2 mL (0,03 mol) trietylamin. Sau do, hdn hop
phan tng nay dugc dun hdi luu & nhiét @6 85°C trong thdi gian 2 gid, duge 1am ngudi,
va lugng nhé dugc phan tich bing TLC va GC/MS va di da cho biét ring phan tng vé
co ban d3 hoan thanh, khong con nguyén lidu, va ton tai hai san phim méi. San phdm
chinh duge x4c dinh khi phan tich bing GC/MS 14 phi hop v6i c4u trac dugc quy cho
5-(1-(metylthio)etyl)-2-(triflometyl)pyridin N-oxit (1), va san phim phu dwgc cho
thiy 12 san phim ciia qua trinh chuyén amin hoa cia ETFBO va pyrolidin. Sau d6, hén
hop phan Umg duogc khudy & nhiét d6 trong phong trong thoi gian 12 gid, dugc rét vao
khoang 100 mL nuéc va dugc chiét bing etyl ete v6i ba thé tich 100 mL. Phén chiét
ete dugc rira bing nudc va dung dich nuée natri clorua bdo hoa, dugc 1am kho trén
magie sulfat khan, dugc loc va dugc cd trong chan khong trén thiét bi 1am bay hoi
kidu quay. San phdm tho (6,1 g) dugc sdc ky trén silicagel véi gradien tir 100% hexan
dén 100% etyl axetat trong thoi gian 20 phit. 2,2g chét 1éng mau vang phan 1ap dugc
1a phit hop véi cdu triic quy cho 5-(1-(metylthio)etyl)-2-(triflometyl)pyridin N-oxit (1)
khi phan tich bing 300 MHz "H NMR va GC/MS; hiéu suit tach 31%. 'H NMR (300
MHz, Clorofom-d) & 8,28 (s, 1H), 7,63 (d, J = 8,3 Hz, 1H), 7,34 (d, J = 8,3 Hz, 1H),
3,77 (g, J = 7,1 Hz, 1H), 1,98 (s, 3H), 1,56 (d, J = 7,3, 3H). duoc tinh todn m/z =
237,04. Found m/z =237,04.
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Vi du 3: Didu ché hop chit N-xyano-S-[1-(6-triflometyl-3-pyridinyl)etyl]-S-
metylsulfilimin N-oxit (5)

®)
2,2 g (0,0092 mol) 5-(1-(metylthio)etyl)-2-(triflometyl)pyridin N-oxit (1), 0,38
g (0,0092 mol) xyanamit va 100 mL tetrahydrofuran khan (THF) dugc bd sung vao

binh day tron dung tich 250 mL kho dugc bd tri thanh khudy tir, ctra nap nito, va nhiét
ké. Dung dich nay dugc lam lanh dén khoang 4°C, va iodobenzen diaxetat (3,0g,
0,0092 mol) duogc bd sung vio lam mot 1an. Hon hop phan tng duoc khudy & nhiét 4o
0-4°C trong thoi gian 2 gid, duge lam 4m dan 1én nhiét d6 trong phong, va sau d6
dugc khudy & nhiét do moi truong trong moi trudng khi nito. Sau 13 gio, lugng nho
hdn hop phéan tng nay dugc phan tich bang HPLC béng cach st dung cot YMC AQ
(Kyoto, Japan) véi toc do dong 1,0mL/phit. Axetontitril (ACN) va nuée véi 0,05%
axit trifloaxetic (TFA) dugc sir dung lam dung moi. Gradien tuyén tinh dugc sir dung
bit diu & 20% ACN/80% nude véi 0,05% TFA va chuyén sang 95% ACN/5% nudc
v6i 0,05% TFA trong thoi gian 25 phat. Phéan tich HPLC déi cho biét ring phan ung
v& co ban d3 hoan thanh. Sau d6, hdn hop phan tmg dugc pha lodng bang khoang
200mL ACN va dugc rira bing hexan v6i hai thé tich 100 mL dé loai bo san phim
phu iodobenzen. Dung dich ACN duoc c6 trong chan khong trén thiét bi 1am bay hoi
kiéu quay, va san phim thé thu dwgc duge sdc ky trén silicagel v6i gradien 50%
hexan/50% axeton, sau d6 dugc chuyén sang 100% axeton trong thoi gian 20 phit.
Cac phan doan tinh khiét duoc két hop, va dugce co trong chan khong trén thiét bi 1am
bay hoi kiéu quay dé thu dugc 1,7g chét rin mau vang phi hop véi cAu tric quy cho

N-Xyano-S-[1-(6-triflometyl-3-pyridinyl)etyl]-S-metylsulfilimin N-oxit (5) khi phén
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tich by 300 MHz '"H NMR va HPLC/MS (h&n hop ciia cac chét dong phan). Found:
'H NMR (300 MHz, DMSO0-d6) ¢ 8,61 (dd, J = 34,8, 1,4 Hz, 1H), 8,03 (dd, J= 8.4,
4,2 Hz, 1H), 7,81 — 7,44 (m, 1H), 4,62 (p, J= 7,0 Hz, 1H), 2,75 (d, J= 19,9 Hz, 3H),
1,71 (dd, J=17,2, 2,6 Hz, 3H). ESIMS (m/z) 278 [M+H]". MP = 139-141 °C (d).

Vi du 4: Didu ché hop chit N-Xyano-S-[1-(6-triflometyl-3-pyridinyl)etyl]-S-

metylsulfoximin N-oxit (6)

1,3 g (4,7 mol) N-Xyano-S-[1-(6-triflometyl-3-pyridinyl)etyl]-S-
metylsulfilimin N-oxit (5) va 100 mL metylen clorua dugc bd sung vao binh day tron
dung tich 250 mL khé dugc b tri thanh khudy tir, ctra nap nito, phéu bd sung, nhiét
ké, va thiét bi ngung tu hdi lvu. Dung dich nay dwgc lam lanh dén 10°C va 1,7 mL
dung dich natri permanganat 40% trong luong trong dung dich nuéc dugc bd sung
timg giot vao véi tbc d @& duy tri dugc nhiét @9 dudi 40°C. Sau khi hoan thanh qua
trinh bd sung nay, hén hop phan tng dugc khudy & nhiét dd 5°C trong thoi gian 30
phut, va dugce lam 4m 1én t6i nhiét do trong phong. Viéc phan tich HPLC mdt lugng
nhé hdn hop phan tmg d4 cho biét ring phan (mg nay v& co ban dd hoan thanh. Sau
do, dung dich nay duogc loc qua giéy loc, va phﬁn dich loc dugc rira b%mg dung dich
natri bisulfit va nuéc. Sau d6, dung dich MDC dugc lam kho b?mg magie sulfat khan,
duoc loc va dugce cd trong chan khong trén thiét bi 1am bay hoi kiéu quay. 120 mg dau
mau vang dugc tach ra, va phan tich HPLC/MS da cho biét ring diu nay chira mot it
san phAm mong muén. Dya trén co s& phan tich ndy, san phdm mong muén duong
nhu ¢6 d6 tan kém trong MDC. Gidy loc tir 1an loc ban dau duoc chiét trong khoang
200mL axeton. Sau d6, phan chiét nay duoc 1am kho trén magie sulfat khan, dugc loc

va dugc cd trong chan khong trén thiét bi lam bay hoi kiéu quay. Chét rin mau vang

-24-



30284

dinh dugc phan 1ap va dugc sic ky trén silicagel véi gradien 25% hexan/75% axeton
chuyén sang 100% axeton trong thoi gian 20 phut. Cdc phin doan tinh khiét dugc két
hop, va dugc ct phan nhe dé thu dugce 74,1 mg chit rin mau tring, chét nay 1a phu
hop voi cdu tric quy cho N-Xyano-S-[1-(6-triflometyl-3-pyridinyl)etyl]-S-
metylsulfoximin N-oxit (6) khi phan tich bing 300 MHz 'H NMR va HPLC/MS.
Found: '"H NMR (300 MHz, DMSO-d6) o 8,39 (d, J = 1,7 Hz, 1H), 7,85 (d, J = 8,5
Hz, 1H), 7,55 (d, J= 8,5 Hz, 2H), 4,83 (qd, /= 7,1, 2,6 Hz, 1H), 3,25 (d, J= 8,0 Hz,
3H), 1,98 — 1,76 (m, 3H). ESI MS (m/z) 294 [M+H]". MP = 228-231°C.

Cac vi du 5-6

Cac hop chét (9) va (10) 1an luot trong cac vi du 5 va 6, dugc thé hién trong Bang
1 dudi day. Cac hop chét (7) va (8) (ciing dugc thé hién trong Bang 1 duéi day) duge
diéu ché theo So dd phan ing A dugc minh hoa trén ddy va st dung cac quy trinh
twong tu véi cac quy trinh néu trén dugc néu trong cac vi du 1 va 2. Sau do, cac hop
chét (9) va (10) 1an Iugt duge didu ché tir cac hop chat (7) va (8), bang cdch st dung
cac quy trinh trong ty voi cac quy trinh néu trén trong cac vi du 3 va 4.

Bang 1
Céc hop chét ban dau Cac hop chat cudi

(M

Found: 'H NMR (300 MHz, DMSO-d6) o
8,53 (s, 1H), 8,07 (d, J = 8,4 Hz, 1H),
7,58 (d, J = 8,5 Hz, 1H), 5,18 (s, 2H),
3,51 (s, 3H). ESIMS (m/z) 282 [M+H]+.
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® 10

Found: 'H NMR (400 MHz, DMSO-d6) o
8,65 (s, 1H), 8,02 (d, J = 8,6 Hz, 1H),
7,73 (s, 1H), 3,41 (s, 3H), 3,41 (s, 3H),
1,92 (s, 6H). ESI MS (m/z) 308 [M-H]-.

Vidu7:

Hop chét (11) trong Vi du 7 duge thé hién trén Bang 2 duéi day. Hop chét (6)
1 axit dugc thiy phan bang cach st dung quy trinh twong tu v6i quy trinh duge néu
trén dé tao ra hop chit (11).

Béang 2
Hop chit Hop chét dugc thiy phan bang axit

Found: 'H NMR (300 MHz, DMSO-d6)
011-10 (bs, 2H) 8,53 (dd, J = 3,9, 1,4 Hz,
1H), 7,97 (dd, J = 8,4, 5,4 Hz, 1H), 7,73 —
7,48 (m, 1H), 4,99 (dq, J = 14,2, 7,1 Hz,
1H), 3,18 (d, J = 4,6 Hz, 3H), 1,82 — 1,49
(m, 3H). ESIMS (m/z) 312 [M+H]+.
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Mic du séng ché dugc minh hoa va dugc mo td mot cach chi tiét trong phﬁn mo
ta néu trén qua cac cac vi du minh hoa ma khong nhim l1am gi¢i han pham vi ciia séng
ché, nhung cin phai hiéu ring chi mot sb6 phuong 4n dugc thé hién va duge mo ta.
Cén phai hiéu rﬁng mic du viéc st dung céac tir nhu tdt hon, t6t hon 13, dugc wu tién
hodc dugc wu tién hon dugce st dung trong ban md ta nay dé chi ra rang d4u hiéu da
md ta nhu vay c6 thé 1a dugc mong mudn hon, tuy nhién c6 thé 12 khéng can thiét va
cac phuong an thiéu n6 c6 thé dugc du dinh nhu trong pham vi cia sang ché, 1a pham
vi duge xac dinh bing cac diém yéu cau bao hd sau. Trong cac diém yéu ciu bao hd,
du dinh réng khi cac tir nhu “it nhat mot,” hodc “it nhéit mot ph?m” duoc st dung, thi
khong ¢6 y dinh gi¢i han yéu cAu bao hd & chi & do, trir phi c6 quy dinh cu thé trong
cac diém yéu cau bao ho ndy. Trir khi c6 quy dinh cu thé, khi thuat ngir “it nhat mét

phan” va/hodc “phan” dugce sir dung, n6 c6 thé bao gdom mot phan va/hodc toan bo.
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YEU CAU BAO HOQ

1. Quy trinh didu ché hop chit 5-(1-alkylthio)alkyl-pyridin N-oxit dugc thé & vi tri 2
c6 cong thuc (D),

R1
I
AN (CR?R%),—L—S
I %
Y T*
o )

trong do:
L 1 lién két don, hoic Rl, S va L cung nhau tao thanh vong c6 5 canh va hop
chét ¢6 cong thirc (I) nay c6 chu tric sau:

R'1a (C;-Cy) alkyl;
mdi R>vaR’ 1a hydro, metyl, etyl, flo, clo hodc brom;
n 12 s6 nguyén nim trong khoang tir 0 dén 3; va
Y 1a (C;-Cy) haloalkyl;
bao gbm cac budc:
1) ngung tu enamin c6 cong thire (II)
T1

(CRZRs)n_L_S
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trong do:
Rl, R2, R%, L, va n dugc xac dinh nhu néu & trén day, va
R* va R’ doc lap 1a C,-Cg alkyl, C,-Cs alkenyl, C;-Cy arylalkyl, C;-Cg haloalkyl,
C,-Cy alkoxyalkyl, C;-Cg alkylaminoalkyl, aryl hodc heteroaryl hodc R* va R’ cing
v6i N tao thanh vong bdo hoa hodc khong bdo hoa c6 5 hodc 6 canh
véi keton khong bdo hoa & vi tri a, B ¢6 cong thurce (III)
o]

YMX1

(II)

trong do:

Y duogc xac dinh nhu néu & trén day; va

X! 1a halogen, OR®, OSO,R®, SR, SOR®, SO,R® hoic NR'R?, trong d6 R® Ia
hydro, C;-Cy alkyl, C,-Cg alkenyl, C;-Cg arylalkyl, C;-Cg haloalkyl, C;-Cg alkoxyalkyl,
C;-Cg alkylaminoalkyl, aryl hodc heteroaryl, va R’va R®doc 1ap 14 hydro, C;-Cg alkyl,
C,-Cg alkenyl, C;-Cg arylalkyl, C;-Cg haloalkyl, C;-Cg alkoxyalkyl, C;-Cg
alkylaminoalkyl, aryl hodc heteroaryl hodc R’ va R® cing v6i N tao thanh vong bio
hoa hodc khong bdo hoa c6 5 hodc 6 canh;
dé tao ra hop chit trung gian c6 cong thirc (IV)

R1
|
(CR?R?), LS
/ ‘
Y o bz'L.N
| e
awvy K

trong do:

Rl, R2, R3, R4, R>,Lvan duoc xac dinh nhu néu ¢ trén day; va

i1) d6ng mach vong hop chét trung gian c¢6 céng thic (IV) bang cach s
dung hop chét 4i nhan amin c6 cdng thirc (V) hoic mudi axit ctia nd
H,N-X?
V),
trong d6 X? 14 hydroxyl.
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2. Quy trinh theo diém 1, trong d6 buéc déng mach vong hop chét trung gian c6 cong
thire (IV) duoc tién hanh trong cac diéu kién hdi huu.

3. Quy trinh theo diém 2, trong d6 cic diéu kién hdi lru bao gbm nhiét @6 nim trong
khoéng tir 50°C dén 90°C.

4. Quy trinh theo diém 1, trong d6 hop chit 4i nhan amin c6 cong thirc (V) la
hydroxylamin hydroclorua.

5. Quy trinh theo diém 4, trong d6 budc déng mach vong con bao gbm viéc st dung
bazo phi 4i nhén.

6. Quy trinh theo diém 5, trong d6 bazo phi 4i nhan 13 trietylamin.

7. Quy trinh theo diém 1, trong d6 enamin c6 cong thirc (IT) duge ngung tu véi keton
khong bdo hoa & vi tri a, B c¢6 cong thic (III) & nhigt do nam trong khoang tir -20°C
dén khoang 35°C hoic & nhiét d6 nim trong khoang tir -5°C dén khoang 20°C.

8. Quy trinh theo diém 1, trong d6 enamin c6 cong thirc (II) dugc ngung tu véi keton

khong bdo hoa & vi tri a, B c6 cong thirc (III) trong dung modi khong phén cyec.
9. Quy trinh theo diém 8, trong d6 dung moi khong phan cyc 14 toluen.

10. Quy trinh theo diém 1, trong d6 Y 1a CF3, hoidc R? va R? doc 14p 1a hydro, metyl
hodc etyl.

11. Quy trinh theo diém 1, trong 46 RZ, R3, n, va Y duoc xac dinh nhu néu & trén day,
R! 1a CH;, L 1a lién két don va hop chét ¢6 cong thirc (I) ¢6 cdu triic

7
Y N*

o

(CR2R%),—S

X

trong d6, n=1-3.
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12. Quy trinh theo diém 11, trong d6 Y la (C;-Cy) haloalkyl, mdi R? va R® 1a hydro,
metyl, etyl, flo, clo hodc brom, va n la sb nguyén nam trong khoang tur 1 dén 3, hoic
Y 1a CF5, mdi R? va R’ 14 hydro, metyl hodc etyl, va n 1a s6 nguyén ndm trong khoang

tr 1 dén 3.

13. Quy trinh theo diém 1, trong d6 hop chét c6 cong thirc (I) ¢ ciu tric:

14. Quy trinh theo diém 1, trong d6 quy trinh nay con bao gdbm budc chuyén héa hop
chét c6 cong thirc (I) thanh hop chét c¢6 cong thirc (IX)

Ri
|
(CR?RY),—L—8=x1
AN [
|
Z
Y T*‘
O

ax)

trong do:

RY, R%L R L, nva Y duge xac dinh nhu néu & trén day;

X? latiy y va 12 O khi ¢6 mit;

X* 1a NNO,, NCN, NCOOR’ hogic NCONH,; vi

R’ 12 (C;-C;) alkyl;

trong d6, hop chit c6 cong thirc (I) dugc cho phan tmg véi mdt hodc nhiéu chét
phan tmg thich hop d& b sung X* va tuy y X°. '

15. Quy trinh diéu ché hop chét c6 cong thire (IX),
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Rl
|
(.GRQRs):a—L—ﬁ=X4

X

|

=
Y N*

o
Xy
trong do:
R, R%, R>, L, nva 'Y 1a nhu duge xac dinh trong diém 1 yéu clu bao ho;
X3 1a tiry ¥ va 1a O khi c6 mit;
X* 12 NNO,, NCN, NCOOR’ hogc NCONHy; va
R’ 1a (C;-C;) alkyl;
bao gdm budc cho hop chét c6 cong thirc (1)

R!
, |
(CRZRH),—L—S

X

@
trong do:
R!, R% R%, L, n va Y la nhu dugc xéc dinh trong diém 1 yéu cau bao ho;
phan (g v6i mot hodc nhidu chit phan tng thich hop dé bd sung X! vatuyy )

16. Quy trinh didu ché hop chét 5-(1-alkylthio)alkyl-pyridin N-oxit dugc thé & vi tri 2,
c6 cong thue (1),

R]
l
CR?R?*),—L—S
l SN (CRR)
F
"l
o

®
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trong do:
L 1a lién két don, hoic RLSvaL cung nhau tao thanh vong c6 5 canh va hgp

chat c¢6 cong thic (I) nay c6 cau tric sau:

R'1a (C,-Cy) alkyl;
mbdi R? va R® 1a hydro, metyl, etyl, flo, clo hodc brom;
n 12 s6 nguyén nim trong khoéng tix 0 dén 3; va
Y 1a (C;-C,) haloalkyl ;
bao gdm buéc déng mach vong hop chét c6 cong thirc (IV)

R1

|
(CRZRS)n—L—'S

Z

N
| e
av) R

trong d6, Y, R, R?, R3, R*, R’, L va n dugc xac dinh nhu néu & trén day b%ng cach st
dung hop chit 4i nhan amin c6 cong thic (V) hodc mudi axit ctia no,
H,N-X?
V),
trong 4o X? 1a hydroxyl.

17. Quy trinh theo diém 16, trong do6:
enamin c6 cong thire (II)
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trong do:

Rl, R2, R3, L va n dugce x4c dinh nhu néu & trén day, va

R* va R® doc 1ap 1a C;-Cg alkyl, C,-Cy alkenyl, C;-Cy arylalkyl, C;-Cy haloalkyl,
C;-Cy alkoxyalkyl, C;-Cy alkylaminoalkyl, aryl hodc heteroaryl hodc R* va R’ cung
v6i N tao thanh vong bao hoa hoic khong bio hoa c6 5 hodc 6 canh

dugc ngung tu véi keton khong bao hoa ¢ vi tri a, B ¢6 cong thirc (IIT)

trong do:

Y duoc xac dinh nhu néu & trén day; va

X' 12 halogen, OR®, OSO,R®, SR®, SOR®, SO,R® hodc NR'R?, trong d6 R° 1
hydro, C;-Cg alkyl, C,-Cy alkenyl, C;-Cs arylalkyl, C;-Cg haloalkyl, C;-Cg alkoxyalkyl,
C,-Cg alkylaminoalkyl, aryl hodc heteroaryl, va R’ va R®doc 14p 1a hydro, C,-Cjy alkyl,
C,-Cy alkenyl, C;-Cg arylalkyl, C;-Cg haloalkyl, C;-Cg alkoxyalkyl, C;-Cs
alkylaminoalkyl, aryl hogc heteroaryl hodc R’ va R® cing véi N tao thanh vong bio
hoa hodc khong bdo hoa c6 5 hodc 6 canh dé tao ra hop chét c6 cong thie (IV).

18. Quy trinh theo diém 16, trong d6:

hop chét axetyl clorua c6 cong thuc (VI)
o

Y/“\CI
(VD
trong d6, Y 1a C;-C, haloalkyl dwgc cho phan tng v6i alkyl vinyl ete c6 cong thirc
(VID)
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/\O/ R10

(VII)
trong do, R 1a C,-Cy alkyl dé tao ra hop chét trung gian c6 cong thirc (VIII)
) Cl

. Y/“\)\OR“’

(VIID)
va hop chét trung gian c6 cong thire (VIII) dugc ngung tu v6i enamin ¢ cdng thire
1)

R1

(CR?R?),~L—S

trong do:

R! R% R’ L van duge xac dinh nhu néu & trén day, va

R* va R® doc 1ap 1a C;-Cg alkyl, C)-Cy alkenyl, Ci-Cg arylalkyl, C-Cg haloalkyl,
C;-Cg alkoxyalkyl, C;-Cy alkylaminoalkyl, aryl hodc heteroaryl hodc R* va R’ cing
v6i N tao thanh vong bio hoa hogc khong bio hoa c6 5 hodc 6 canh dé tao ra hop chét
¢6 cong thire (IV).
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